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The present invention provides nucleic acid-lipid particles 
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silence ApoB expression. 
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Position 
254 
344 
575 
686 
791 
1040 
1566 
2043 
2118 
2653 
2789 
2859 
2942 
3450 
3486 
3557 
3668 
4046 
4202 
4317 
4932 
6058 
6077 
6422 
6426 
6765 
6963 
7256 
7259 
7757 . 
7824 
8111 
8240 
8253 
8560 
8846 
9326 
9339 
9376 
9917 
10200 
10344 
10560 
10602 
12326 
12831 
12932 
13436 
13.473 
13602 

SiRNA target sequence 

Figure 20 
Table 5 

TGCGACCCGATTCAAGCACCTCC 
TGCCACCAGGATCAACTGCAAGG 
ACCTACTTACATCCTGAACATCA 
CTCCACTCACTTTACCGTCAAGA 
CATCAGCCCACTTGCTCTCATCA 
GAAGATGGGCCTCGCATTTGAGA 
GGGGATGAAGATTACACCTATTT 
CTCTACAAATCTGTTTCTCTTCC 
AATAACTACCTTCCTAAAGAAAG 
CTGGATTACAGTTGCAAATATCT 
GGGCATCATCATTCCGGACTTCG 
CTGGAGGCTCATGTTGCCCTAAA 
AGGCAACACATTACATTTGGTCT 
GGCCACCTAAGTTGTGACACAAA 
ATCAAGGGTGTTATTTCCATACC 
TGCCAAACTGCTTCTCCAAATGG 
AGGCACCAATGTAGATACCAAAA 
CTCCAGAGATCTAAAGATGTTAG 
CTCCACGAATGTCTACAGCAACT 
GTTGACCTGCTTTCCTACAATGT 
TATCAGGCTGATTACGAGTCATT 
AGACAGGCACCTGGAAACTCAAG 
CAAGACCCAATTTAACAACAATG 
CCTGAAGCACATCAATATTGATC 
AAGCACATCAATATTGATCAATT 
GATGAGCACTATCATATCCGTGT 
CAGCACCTAGCTGGAAAGTTAAA 
GCTAAGCAATGTCCTACAACAAG 
AAGCAATGTCCTACAACAAGTTA 
TAGCACACTTGTCACCTACATTT 
GAGCAATATTCTATCCAAGATTG 
TACAATTGACTTTGTCGAAATGA 
GAGAATCACCCTGCCAGACTTCC 
CCAGACTTCCGTTTACCAGAAAT 
ATGCACAACTCTCAAACCCTAAG 
GCGCAACGAGATCAAGACACTGT 
GAAGATAGACTTCCTGAATAACT 
CTGAATAACTATGCACTGTTTCT 
AOCAAGCAAGTTGGCAAGTAAGT 
CACCATAGAGATGTCGGCATTCG 
AACCAGTCAGATATTGTTGCTCA 
GTGGAGGGTAGTCATAACAGTAC 
GACCACAAGCTTAGCTTGGAAAG 
ATTGAGTCATCTACCAAAGGAGA 
GCTAACCTCTCTGAAAGACAACG 
GTCCATAATGGTT.CAGAAATACT 
GTATAGGGAACTGTTGAAAGATT 
CTCAAGTCAAGTTGAGCAATTTC 
CAGGAATATCTTAGCATCCTTAC 
CACCAGCAGTTTAGATATAAACT 

Imrnunostimulatory activity 
Low 
Med 
Low 
Low 
Med 
Med 
Med 
Med 
Med 
High 
Low 
Med 
High 
High 
Med 
med 
high 
low 
Med 
Med 
Low 
Med 
High 
High 
Low 
Med 
Low 
High 
High 
High 
Low 
Med 
Low 
Med 
High 
High 
Low 
Med 
Med 
High 
High 
Med 
High 
Med 
Med 
Med 
Med 
Med 
Low 
High 
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Position 
24 
174 
307 
861 
1002 
1187 
1257 
1363 
1512 
1837 
1882 
2016 
2089 
2230 
2432 

;2688 
2814 
2841 
2960 
3058 
3151 
3784 
4101 
4540 
4693 
5312 
5387 
5389 
5803 
5979 
6022 
6142 
6225 
6265 
6379 
6664 
7278 
7284 
7531 
7702 
7807 
7956 
7992 
8025 
8622 
8828 
9276 
9470 
10248 
10297 

SiRNA target sequence 

Figure 21 
Table 6 

GCGGACGCCGTTACTGCTGCTGT 
CCGAAAGTACGTGTACAACTATG 
ACCAACCAGTGTACCCTTAAAGA 
CATGACACGTGTTACACAGAAAC 
TTTGAAGACCCTTCAAGAACTGA 
AGCCACAGTGCTATACTCACATC 
TGTCACCTACCTGATGGCTCTGA 
AGCCACGCAGTTAACAGCTATTT 
GGGAAGAACCATGGAACAAGTAA 
GAAGAACTGTATGTCCAAGATCT 
CTGGAGAATTCTCAATTTCCAAC 
AAGCAGTTATCTTCCCAGAGAAA 
TTTGAGATTGGTTTAGAAGGAAA 
GTGGACCACTTTGGCTATACTAC 
GTGCACAAACTTTGCAGGGAATC 
GGGCATCATCATCCCAGACTTCG 
AAAGAGGCCAGTCAAGCTGTTCA 
CAGCAACACACTGCATCTGGTCT 
CAGGAGCTTACTCCAACGCCAGC 
GTGGAGCAGTATTCTGCCACTGC 
GTGCAGCAGTCTGAAGCTACTGT 
GATCACCTCAATAGCCTCTCAGA 
TTCCACAAATGTCTACAGCAATT 
TGTGAGAGAGATGTTACAACTGG 
AAGAACACAGCTTCCTTGAAATA 
TCTCACTGGACTTCTTCTCAAAA 
AGCTACAGCCCTATTCTTTCATA 
CTACAGCCCTATTCTTTCATAAC 
GGGCAGCTATATAGTAAGTTTCT 
CAAGACCAAACTGAATGACAAAG 
GCCTACAACACTAAAGACAAAAT 
TTAGAGGTAAATGATGCTGTTGA 
CACCATCAACCTCCCATTCTTCA 
TTGGAGAGAAATCGAAGAGGAAT 
CCTCAGCAGATTCATCATTATCT 
GAACAGTATCATATCCGTGTAAA 
ATTGACTGACATGTTGOTGAAGA 
TGACATGTTGGTGAAGAAGTTGA 
ATGAAAGACCATTTCCAAGATAC 
GCAGAGCAATATTCCATCCAAAA 
TTTGAGGTCAGTCTCCGTGCTCT 
ATTCACTCTTCTCAACACCTTCC 
TACAATTGACTTGCTGGAAATAA 
CATTAGAACTATCGACCAAATTT 
TGGTATGACTGTCAAAGTAAACA 
GCATACATTCGTCCCAAATTAGC 
GAGTACCAGATTCAATCAGTACA 
AAGAAACAGGCTTGAAAGAATTT 
CACCATTAGTTTAACCAAGAAAA 
GCCAACCTCCATGCTCCCATATT 

Inununostimulatory activity 
Med 
High 
High 
High 
Med 
Med 
Low 
Low 
High 
Med 
Med 
Med 
High 
Med 
'Med 
Low 
Med 
High 
Med 
Low 
Med 
Low 
Med 
High 
High 
Low 
Low 
Low 
Med 
High 
High 
High . 
High 
Low 
Low 
Med 
High 
High 
Med 
Med 
Med 
High 
Med 
Med 
High 
Med 
Med 
Med 
High 
Med 
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Figure 22 
Table 7 

A B 'RNA ~po Sl sequences 
Position Sequence 

1-23 ATTCCCACCGGGACCTGCGGGGC 
2-24 TTCCCACCGGGACCTGCGGGGCT 
3-25 TCCCACCGGGACCTGCGGGGCTG 
4-26 CCCACCGGGACCTGCGGGGCTGA 
5-27 CCACCGGGACCTGCGGGGCTGAG 
6-28 CACCGGGACCTGCGGGGCTGAGT 
7-29 ACCGGGACCTGCGGGGCTGAGTG 
8-30 CCGGGACCTGCGGGGCTGAGTGC 
9-31 CGGGACCTGCGGGGCTGAGTGCC 

10-32 GGGACCTGCGGGGCTGAGTGCCC 
11-33 GGACCTGCGGGGCTGAGTGCCCT 
12-34 GACCTGCGGGGCTGAGTGCCCTT 
13-35 ACCTGCGGGGCTGAGTGCCCTTC 
14-36 CCTGCGGGGCTGAGTGCCCTTCT 
15-37 CTGCGGGGCTGAGTGCCCTTCTC 
16-38 TGCGGGGCTGAGTGCCCTTCTCG 
17-39 GCGGGGCTGAGTGCCCTTCTCGG 
18-40 CGGGGCTGAGTGCCCTTCTCGGT 
19-41 GGGGCTGAGTGCCCTTCTCGGTT 
20-42 GGGCTGAGTGCCCTTCTCGGTTG 
21-43 GGCTGAGTGCCCTTCTCGGTTGC 
22-44 GCTGAGTGCCCTTCTCGGTTGCT 
23-45 CTGAGTGCCCTTCTCGGTTGCTG 
24-46 TGAGTGCCCTTCTCGGTTGCTGC 
25-47 GAGTGCCCTTCTCGGTTGCTGCC 
26-48 AGTGCCCTTCTCGGTTGCTGCCG 
27-49 GTGCCCTTCTCGGTTGCTGCCGC 
28-50 TGCCCTTCTCGGTTGCTGCCGCT 
29-51 GCCCTTCTCGGTTGCTGCCGCTG 
30-52 CCCTTCTCGGTTGCTGCCGCTGA 
31-53 CCTTCTCGGTTGCTGCCGCTGAG 
32-54 CTTCTCGGTTGCTGCCGCTGAGG 
33-55 TTCTCGGTTGCTGCCGCTGAGGA 
34-56 TCTCGGTTGCTGCCGCTGAGGAG 
35-57 CTCGGTTGCTGCCGCTGAGGAGC 
36-58 TCGGTTGCTGCCGCTGAGGAGCC 
37-59 CGGTTGCTGCCGCTGAGGAGCCC 
38-60 GGTTGCTGCCGCTGAGGAGCCCG 
39-61 GTTGCTGCCGCTGAGGAGCCCGC 
40-62 TTGCTGCCGCTGAGGAGCCCGCC 
41-63 TGCTGCCGCTGAGGAGCCCGCCC 
42-64 GCTGCCGCTGAGGAGCCCGCCCA 
43-65 CTGCCGCTGAGGAGCCCGCCCAG 
44-66 TGCCGCTGAGGAGCCCGCCCAGC 
45-67 GCCGCTGAGGAGCCCGCCCAGCC 
46-68 CCGCTGAGGAGCCCGCCCAGCCA 
47-69 CGCTGAGGAGCCCGCCCAGCCAG 
48-70 GCTGAGGAGCCCGCCCAGCCAGC 
49-71 CTGAGGAGCCCGCCCAGCCAGCC 
50-72 TGAGGAGCCCGCCCAGCCAGCCA 
51-73 GAGGAGCCCGCCCAGCCAGCCAG 
52-74 AGGAGCCCGCCCAGCCAGCCAGG 
53-75 GGAGCCCGCCCAGCCAGCCAGGG 
54-76 GAGCCCGCCCAGCCAGCCAGGGC 
55-77 AGCCCGCCCAGCCAGCCAGGGCC 
56-78 GCCCGCCCAGCCAGCCAGGGCCG 
57-79 CCCGCCCAGCCAGCCAGGGCCGC 
58-80 CCGCCCAGCCAGCCAGGGCCGCG 
59-81 CGCCCAGCCAGCCAGGGCCGCGA 
60-82 GCCCAGCCAGCCAGGGCCGCGAG 
61-83 CCCAGCCAGCCAGGGCCGCGAGG 
62-84 CCAGCCAGCCAGGGCCGCGAGGC 

US 2006/0134189 Al 
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10333 AAGCAGGAACTTAATGGAAATAC Med 
10380 ATCCATTGAACTAAACTATGACT Med 
10417 CTGCACTCTACTGCAACAGGAGG Med 
10528 TCTCAGGAATATTCAGGAAGTGT Med 
10800 GTCAACCTTGCTACAGGTTCATG Med 
10849 CTCCATCACTTTGACCAGGAAGT Med 
11353 TTTGAGGCAACTATACCTGAAAT Med 
11439 TCTGAATAAGTTGGCCAACATGA High 
11451 GGCCAACATGATTGCCGATGTTG Hifib 
11452 GCCAACATGATTGCCGATGTTGA High 
11767 CTTCAACACTGTGACTTCAATGT High 
11788 GTGGAGTATAATGAAGATGGTCT Med 
11868 ACTGACTGACTTTCATCTGTACT Low 
12190 CTGGAATACGTTTCTTCAGAACT Med 
12243 TGCCAGAAGGATGGTTGATGAAA High 
12363 GAAGAGGGTGTTAGACAGTATAG Med 
12715 GGCCAACAGGATATCAAGTTTAC Med 
12925 AATGACTTTCTTCAATCCATACT Med 

.13192 AGAGAGTATCTTAGCATGCTTAC Low 
13200 TCTTAGCATGCTTACTGATATAA Low 
13357 GACCAACTCTCTAGCTACTATGA Med 
13395 GTCCACAAGATTGATTGACCTGT High 
13440 TCTCAGATACATCACCGAGTTAC Med 
13.449 CATCACCGAGTTACTGAGAAAGC Low 
13595 GTAGACTACTATAAAGACCATCC Med 
13671 TGCAACCAAGCTGGCATAAGAAC High 
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13638 GACCAACTCTCTGATTACTATGA Med 
13935 AGGCAGTAGACTATAAGCAGAAG Low 
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Position Sequence 
63-85 CAGCCAGCCAGGGCCGCGAGGCC 
64-86 AGCCAGCCAGGGCCGCGAGGCCG 
65-87 GCCAGCCAGGGCCGCGAGGCCGA 
66-88 CCAGCCAGGGCCGCGAGGCCGAG 
67-89 CAGCCAGGGCCGCGAGGCCGAGG 
68-90 AGCCAGGGCCGCGAGGCCGAGGC 
69-91 GCCAGGGCCGCGAGGCCGAGGCC 
70-92 CCAGGGCCGCGAGGCCGAGGCCA 
71-93 CAGGGCCGCGAGGCCGAGGCCAG 
72-94 AGGGCCGCGAGGCCGAGGCCAGG 
73-95 GGGCCGCGAGGCCGAGGCCAGGC 
74-96 GGCCGCGAGGCCGAGGCCAGGCC 
75-97 GCCGCGAGGCCGAGGCCAGGCCG 
76-98 CCGCGAGGCCGAGGCCAGGCCGC 
77-99 CGCGAGGCCGAGGCCAGGCCGCA 

78-100 GCGAGGCCGAGGCCAGGCCGCAG 
79-101 CGAGGCCGAGGCCAGGCCGCAGC 
80-102 GAGGCCGAGGCCAGGCCGCAGCC 
81-103 AGGCCGAGGCCAGGCCGCAGCCC 
82-104 GGCCGAGGCCAGGCCGCAGCCCA 
83-105 GCCGAGGCCAGGCCGCAGCCCAG 
84-106 CCGAGGCCAGGCCGCAGCCCAGG 
85-107 CGAGGCCAGGCCGCAGCCCAGGA 
86-108 GAGGCCAGGCCGCAGCCCAGGAG 
87-109 AGGCCAGGCCGCAGCCCAGGAGC 
88-110 GGCCAGGCCGCAGCCCAGGAGCC 
89-111 GCCAGGCCGCAGCCCAGGAGCCG 
90-112 CCAGGCCGCAGCCCAGGAGCCGC 
91-113 CAGGCCGCAGCCCAGGAGCCGCC 
92-114 AGGCCGCAGCCCAGGAGCCGCCC 
93-115 GGCCGCAGCCCAGGAGCCGCCCC 
94-116 GCCGCAGCCCAGGAGCCGCCCCA 
95-117 CCGCAGCCCAGGAGCCGCCCCAC 
96-118 CGCAGCCCAGGAGCCGCCCCACC 

- 97-119 GCAGCCCAGGAGCCGCCCCACCG 
98-120 ·cAGCCCAGGAGCCGCCCCACCGC 
99-121 AGCCCAGGAGCCGCCCCACCGCA 

100-122 GCCCAGGAGCCGCCCCACCGCAG 
101-123 CCCAGGAGCCGCCCCACCGCAGC 
102-124 CCAGGAGCCGCCCCACCGCAGCT 
103-125 CAGGAGCCGCCCCACCGCAGCTG 
104-126 AGGAGCCGCCCCACCGCAGCTGG 
105-127 GGAGCCGCCCCACCGCAGCTGGC 
129-151 ·ATGGACCCGCCGAGGCCCGCGCT 
141-163 AGGCCCGCGCTGCTGGCGCTGCT 
142-164 GGCCCGCGCTGCTGGCGCTGCTG 
143-165 GCCCGCGCTGCTGGCGCTGCTGG 
144-166 CCCGCGCTGCTGGCGCTGCTGGC 
145-167 CCGCGCTGCTGGCGCTGCTGGCG 
146-168 CGCGCTGCTGGCGCTGCTGGCGC 
147-169 GCGCTGCTGGCGCTGCTGGCGCT 
148-170 CGCTGCTGGCGCTGCTGGCGCTG 
149-171 GCTGCTGGCGCTGCTGGCGCTGC 
150-172 CTGCTGGCGCTGCTGGCGCTGCC 
151-173 TGCTGGCGCTGCTGGCGCTGCCT 
152-174 GCTGGCGCTGCTGGCGCTGCCTG 
153-175 CTGGCGCTGCTGGCGCTGCCTGC 
154-176 TGGCGCTGCTGGCGCTGCCTGCG 
155-177 GGCGCTGCTGGCGCTGCCTGCGC 
156-178 GCGCTGCTGGCGCTGCCTGCGCT 
157-179 CGCTGCTGGCGCTGCCTGCGCTG 
158-180 GCTGCTGGCGCTGCCTGCGCTGC 
159-181 CTGCTGGCGCTGCCTGCGCTGCT 
160-182 TGCTGGCGCTGCCTGCGCTGCTG 
161-183 GCTGGCGCTGCCTGCGCTGCTGC 
162-184 CTGGCGCTGCCTGCGCTGCTGCT 
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Position Sequence 
163-185 TGGCGCTGCCTGCGCTGCTGCTG 
164-186 GGCGCTGCCTGCGCTGCTGCTGC 
165-187 GCGCTGCCTGCGCTGCTGCTGCT 
166-188 CGCTGCCTGCGCTGCTGCTGCTG 
167-189 GCTGCCTGCGCTGCTGCTGCTGC 
168-190 CTGCCTGCGCTGCTGCTGCTGCT 
169-191 TGCCTGCGCTGCTGCTGCTGCTG 
170-192 GCCTGCGCTGCTGCTGCTGCTGC 
171-193 CCTGCGCTGCTGCTGCTGCTGCT 
172-194 CTGCGCTGCTGCTGCTGCTGCTG 
173-195 TGCGCTGCTGCTGCTGCTGCTGG 
174-196 GCGCTGCTGCTGCTGCTGCTGGC 
175-197 CGCTGCTGCTGCTGCTGCTGGCG 
176-198 GCTGCTGCTGCTGCTGCTGGCGG 
177-199 CTGCTGCTGCTGCTGCTGGCGGG 
178-200 TGCTGCTGCTGCTGCTGGCGGGC 
179-201 GCTGCTGCTGCTGCTGGCGGGCG 
180-202 CTGCTGCTGCTGCTGGCGGGCGC 
181-203 TGCTGCTGCTGCTGGCGGGCGCC 
194-216 GGCGGGCGCCAGGGCCGAAGAGG 
195-217 GCGGGCGCCAGGGCCGAAGAGGA 
196-218 CGGGCGCCAGGGCCGAAGAGGAA 
197-219 GGGCGCCAGGGCCGAAGAGGAAA 
198-220 GGCGCCAGGGCCGAAGAGGAAAT 
199-221 GCGCCAGGGCCGAAGAGGAAATG 
200-222 CGCCAGGGCCGAAGAGGAAATGC 
201-223 GCCAGGGCCGAAGAGGAAATGCT 
202-224 CCAGGGCCGAAGAGGAAATGCTG 
203-225 CAGGGCCGAAGAGGAAATGCTGG 
204-226 AGGGCCGAAGAGGAAATGCTGGA 
205-227 GGGCCGAAGAGGAAATGCTGGAA 
206-228 GGCCGAAGAGGAAATGCTGGAAA 
207-229 GCCGAAGAGGAAATGCTGGAAAA 
208-230 CCGAAGAGGAAATGCTGGAAAAT 
209-231 CGAAGAGGAAATGCTGGAAAATG 
210-232 GAAGAGGAAATGCTGGAAAATGT 
211-233 AAGAGGAAATGCTGGAAAATGTC 
212-234 AGAGGAAATGCTGGAAAATGTCA 
213-235 GAGGAAATGCTGGAAAATGTCAG 
214-236 AGGAAATGCTGGAAAATGTCAGC 
215-237 GGAAATGCTGGAAAATGTCAGCC 
216-238 GAAATGCTGGAAAATGTCAGCCT 
217-239 AAATGCTGGAAAATGTCAGCCTG 
218-240 AATGCTGGAAAATGTCAGCCTGG 
219-241 ATGCTGGAAAATGTCAGCCTGGT 
220-242 TGCTGGAAAATGTCAGCCTGGTC 
221-243 GCTGGAAAATGTCAGCCTGGTCT 
222-244 CTGGAAAATGTCAGCCTGGTCTG 
223-245 TGGAAAATGTCAGCCTGGTCTGT 
224-246 GGAAAATGTCAGCCTGGTCTGTC 
225-247 GAAAATGTCAGCCTGGTCTGTCC 
226-248 AAAATGTCAGCCTGGTCTGTCCA 
227-249 AAATGTCAGCCTGGTCTGTCCAA 
228-250 AATGTCAGCCTGGTCTGTCC~ 

229-251 ATGTCAGCCTGGTCTGTCCAAAA 
230-252 TGTCAGCCTGGTCTGTCCAAAAG 
231-253 GTCAGCCTGGTCTGTCCAAAAGA 
232-254 TCAGCCTGGTCTGTCCAAAAGAT 
233-255 CAGCCTGGTCTGTCCAAAAGATG 
234-256 AGCCTGGTCTGTCCAAAAGATGC 
235-257 GCCTGGTCTGTCCAAAAGATGCG 
236-258 CCTGGTCTGTCCAAAAGATGCGA 
237-259 CTGGTCTGTCCAAAAGATGCGAC 
238-260 TGGTCTGTCCAAAAGATGCGACC 
239-261 GGTCTGTCCAAAAGATGCGACCC 
240-262 GTCTGTCCAAAAGATGCGACCCG 
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241-263 TCTGTCCAAAAGATGCGACCCGA 
242-264 CTGTCCAAAAGATGCGACCCGAT 
243-265 TGTCCAAAAGATGCGACCCGATT 
244-266 GTCCAAAAGATGCGACCCGATTC 
245-267 TCCAAAAGATGCGACCCGATTCA 
246-268 CCAAAAGATGCGACCCGATTCAA 
247-269 CAAAAGATGCGACCCGATTCAAG 
248-270 AAAAGATGCGACCCGATTCAAGC 
249-271 AAAGATGCGACCCGATTCAAGCA 
250-272 AAGATGCGACCCGATTCAAGCAC 
251-273 AGATGCGACCCGATTCAAGCACC 
252-274 GATGCGACCCGATTCAAGCACCT 

'253-275 ATGCGACCCGATTCAAGCACCTC 
254-276 TGCGACCCGATTCAAGCACCTCC 
255-277 GCGACCCGATTCAAGCACCTCCG 
256-278 CGACCCGATTCAAGCACCTCCGG 
257-279 GACCCGATTCAAGCACCTCCGGA 
258-280 ACCCGATTCAAGCACCTCCGGAA 
259-281 CCCGATTCAAGCACCTCCGGAAG 
260-282 CCGATTCAAGCACCTCCGGAAGT 
261-283 CGATTCAAGCACCTCCGGAAGTA 
262-284 GATTCAAGCACCTCCGGAAGTAC 
263-285 ATTCAAGCACCTCCGGAAGTACA 
264-286 TTCAAGCACCTCCGGAAGTACAC 
265-287 TCAAGCACCTCCGGAAGTACACA 
266-288 CAAGCACCTCCGGAAGTACACAT 
267-289 AAGCACCTCCGGAAGTACACATA 
268-290 AGCACCTCCGGAAGTACACATAC 
269-291 GCACCTCCGGAAGTACACATACA 
270-292 CACCTCCGGAAGTACACATACAA 
271-293 ACCTCCGGAAGTACACATACAAC 
272-294 CCTCCGGAAGTACACATACAACT 
273-295 CTCCGGAAGTACACATACAACTA 
274-296 TCCGGAAGTACACATACAACTAT 
275-297 CCGGAAGTACACATACAACTATG 
276-298 CGGAAGTACACATACAACTATGA 
277-299 GGAAGTACACATACAACTATGAG 
278-300 GAAGTACACATACAACTATGAGG 
279-301 AAGTACACATACAACTATGAGGC 
280-302 AGTACACATACAACTATGAGGCT 
281-303 GTACACATACAACTATGAGGCTG 
282-304 TACACATACAACTATGAGGCTGA 
283-305 ACACATACAACTATGAGGCTGAG 
284-306 CACATACAACTATGAGGCTGAGA 
285-307 ACATACAACTATGAGGCTGAGAG 
286-308 CATACAACTATGAGGCTGAGAGT 
287-309 ATACAACTATGAGGCTGAGAGTT 
288-310 TACAACTATGAGGCTGAGAGTTC 
289-311 ACAACTATGAGGCTGAGAGTTCC 
290-312 CAACTATGAGGCTGAGAGTTCCA 
291-313 AACTATGAGGCTGAGAGTTCCAG 
292-314 ACTATGAGGCTGAGAGTTCCAGT 
293-315 CTATGAGGCTGAGAGTTCCAGTG 
294-316 TATGAGGCTGAGAGTTCCAGTGG 
295-317 ATGAGGCTGAGAGTTCCAGTGGA 
296-318 TGAGGCTGAGAGTTCCAGTGGAG 
297-319 GAGGCTGAGAGTTCCAGTGGAGT 
298-320 AGGCTGAGAGTTCCAGTGGAGTC 
299-321 GGCTGAGAGTTCCAGTGGAGTCC 
300-322 GCTGAGAGTTCCAGTGGAGTCCC 
301-323 CTGAGAGTTCCAGTGGAGTCCCT 
302-324 TGAGAGTTCCAGTGGAGTCCCTG 
303-325 GAGAGTTCCAGTGGAGTCCCTGG 
304-326 AGAGTTCCAGTGGAGTCCCTGGG 
305-327 GAGTTCCAGTGGAGTCCCTGGGA 
306-328 AGTTCCAGTGGAGTCCCTGGGAC 
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307-329 GTTCCAGTGGAGTCCCTGGGACT 
308-330 TTCCAGTGGAGTCCCTGGGACTG 
309-331 TCCAGTGGAGTCCCTGGGACTGC 
310-332 CCAGTGGAGTCCCTGGGACTGCT 
311-333 CAGTGGAGTCCCTGGGACTGCTG 
312-334 AGTGGAGTCCCTGGGACTGCTGA 
313-335 GTGGAGTCCCTGGGACTGCTGAT 
314-336 TGGAGTCCCTGGGACTGCTGATT 
315-337 GGAGTCCCTGGGACTGCTGATTC 
316-338 GAGTCCCTGGGACTGCTGATTCA 
317-339 AGTCCCTGGGACTGCTGATTCAA 
318-340 GTCCCTGGGACTGCTGATTCAAG 
319-341 TCCCTGGGACTGCTGATTCAAGA 
320-342 CCCTGGGACTGCTGATTCAAGAA 
321-343 CCTGGGACTGCTGATTCAAGAAG 
322-344 CTGGGACTGCTGATTCAAGAAGT 
323-345 TGGGACTGCTGATTCAAGAAGTG 
324-346 GGGACTGCTGATTCAAGAAGTGC 
325-347 GGACTGCTGATTCAAGAAGTGCC 
326-348 GACTGCTGATTCAAGAAGTGCCA 
327-349 ACTGCTGATTCAAGAAGTGCCAC 
328-350 CTGCTGATTCAAGAAGTGCCACC 
329-351 TGCTGATTCAAGAAGTGCCACCA 
330-352 GCTGATTCAAGAAGTGCCACCAG 
331-353 CTGATTCAAGAAGTGCCACCAGG 
332-354 TGATTCAAGAAGTGCCACCAGGA 
333-355 GATTCAAGAAGTGCCACCAGGAT 
334-356 ATTCAAGAAGTGCCACCAGGATC 
335-357 TTCAAGAAGTGCCACCAGGATCA 
336-358 TCAAGAAGTGCCACCAGGATCAA 
337-359 CAAGAAGTGCCACCAGGATCAAC 
338-360 AAGAAGTGCCACCAGGATCAACT 
339-361 AGAAGTGCCACCAGGATCAACTG 
340-362 GAAGTGCCACCAGGATCAACTGC 
341-363 AAGTGCCACCAGGATCAACTGCA 
342-364 AGTGCCACCAGGATCAACTGCAA 
343-365 GTGCCACCAGGATCAACTGCAAG 
344-366 TGCCACCAGGATCAACTGCAAGG 
345-367 GCCACCAGGATCAACTGCAAGGT 
346-368 CCACCAGGATCAACTGCAAGGTT· 
347-369 CACCAGGATCAACTGCAAGGTTG 
348-370 ACCAGGATCAACTGCAAGGTTGA 
349-371 CCAGGATCAACTGCAAGGTTGAG 
350-372 CAGGATCAACTGCAAGGTTGAGC 
351-373 AGGATCAACTGCAAGGTTGAGCT 
352-374 GGATCAACTGCAAGGTTGAGCTG 
353-375 GATCAACTGCAAGGTTGAGCTGG 
354-376 ATCAACTGCAAGGTTGAGCTGGA 
355-377 TCAACTGCAAGGTTGAGCTGGAG 
356-378 CAACTGCAAGGTTGAGCTGGAGG 
357-379 AACTGCAAGGTTGAGCTGGAGGT 
358-380 ACTGCAAGGTTGAGCTGGAGGTT 
359-381 CTGCAAGGTTGAGCTGGAGGTTC 
360-382 TGCAAGGTTGAGCTGGAGGTTCC 
361-383 GCAAGGTTGAGCTGGAGGTTCCC 
362-384 CAAGGTTGAGCTGGAGGTTCCCC 
363-385 AAGGTTGAGCTGGAGGTTCCCCA 
364-386 AGGTTGAGCTGGAGGTTCCCCAG 
365-387 .GGTTGAGCTGGAGGTTCCCCAGC 
366-388 GTTGAGCTGGAGGTTCCCCAGCT 
367-389 TTGAGCTGGAGGTTCCCCAGCTC 
368-390 TGAGCTGGAGGTTCCCCAGCTCT 
369-391 GAGCTGGAGGTTCCCCAGCTCTG 
370-392 AGCTGGAGGTTCCCCAGCTCTGC 
371-393 GCTGGAGGTTCCCCAGCTCTGCA 
372-394 CTGGAGGTTCCCCAGCTCTGCAG 
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373-395 TGGAGGTTCCCCAGCTCTGCAGC 
374-396 GGAGGTTCCCCAGCTCTGCAGCT 
375-397 GAGGTTCCCCAGCTCTGCAGCTT 
376-398 AGGTTCCCCAGCTCTGCAGCTTC 
377-399 GGTTCCCCAGCTCTGCAGCTTCA 
378-400 GTTCCCCAGCTCTGCAGCTTCAT 
379-401 TTCCCCAGCTCTGCAGCTTCATC 
380-402 TCCCCAGCTCTGCAGCTTCATCC 
381-403 CCCCAGCTCTGCAGCTTCATCCT 
382-404 CCCAGCTCTGCAGCTTCATCCTG 
383-405 CCAGCTCTGCAGCTTCATCCTGA 
384-406 CAGCTCTGCAGCTTCATCCTGAA 
385-407 AGCTCTGCAGCTTCATCCTGAAG 
386-408 GCTCTGCAGCTTCATCCTGAAGA 
387-409 CTCTGCAGCTTCATCCTGAAGAC 
388-410· TCTGCAGCTTCATCCTGAAGACC 
389-411 CTGCAGCTTCATCCTGAAGACCA 
390-412 TGCAGCTTCATCCTGAAGACCAG 
391-413 GCAGCTTCATCCTGAAGACCAGC 
392-414 CAGCTTCATCCTGAAGACCAGCC 
393-415 AGCTTCATCCTGAAGACCAGCCA 
394-416 GCTTCATCCTGAAGACCAGCCAG 
395-417 CTTCATCCTGAAGACCAGCCAGT 
396-418 TTCATCCTGAAGACCAGCCAGTG 
397-419 TCATCCTGAAGACCAGCCAGTGC 
398-420 CATCCTGAAGACCAGCCAGTGCA 
399-421 ATCCTGAAGACCAGCCAGTGCAC 
400-422 TCCTGAAGACCAGCCAGTGCACC 
401-423 CCTGAAGACCAGCCAGTGCACCC 
402-424 CTGAAGACCAGCCAGTGCACCCT 
403-425 TGAAGACCAGCCAGTGCACCCTG 
404-426 GAAGACCAGCCAGTGCACCCTGA 
405-427 AAGACCAGCCAGTGCACCCTGAA 
406-428 AGACCAGCCAGTGCACCCTGAAA 
407-429 GACCAGCCAGTGCACCCTGAAAG 
408-430 ACCAGCCAGTGCACCCTGAAAGA 
409-431 CCAGCCAGTGCACCCTGAAAGAG 
410-432 CAGCCAGTGCACCCTGAAAGAGG 
411-433 AGCCAGTGCACCCTGAAAGAGGT 
412-434 GCCAGTGCACCCTGAAAGAGGTG 
413-435 CCAGTGCACCCTGAAAGAGGTGT 
414-436 CAGTGCACCCTGAAAGAGGTGTA 
415-437 AGTGCACCCTGAAAGAGGTGTAT 
416-438 GTGCACCCTGAAAGAGGTGTATG 
417-439 TGCACCCTGAAAGAGGTGTATGG 
418-440 GCACCCTGAAAGAGGTGTATGGC 
419-441 CACCCTGAAAGAGGTGTATGGCT 
420-442 ACCCTGAAAGAGGTGTATGGCTT 
421-443 CCCTGAAAGAGGTGTATGGCTTC 
422-444 CCTGAAAGAGGTGTATGGCTTCA 
423-445 CTGAAAGAGGTGTATGGCTTCAA 
424-446 TGAAAGAGGTGTATGGCTTCAAC 
425-447 GAAAGAGGTGTATGGCTTCAACC 
426-448 AAAGAGGTGTATGGCTTCAACCC 
427-449 AAGAGGTGTATGGCTTCAACCCT 
428-450 AGAGGTGTATGGCTTCAACCCTG 
429-451 GAGGTGTATGGCTTCAACCCTGA 
430-452 AGGTGTATGGCTTCAACCCTGAG 
431-453 GGTGTATGGCTTCAACCCTGAGG 
432-454 GTGTATGGCTTCAACCCTGAGGG 
433-455 TGTATGGCTTCAACCCTGAGGGC 
434-456 GTATGGCTTCAACCCTGAGGGCA 
435-457 TATGGCTTCAACCCTGAGGGCAA 
436-458 ATGGCTTCAACCCTGAGGGCAAA 
437-459 TGGCTTCAACCCTGAGGGCAAAG 
438-460 GGCTTCAACCCTGAGGGCAAAGC 
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439-461 GCTTCAACCCTGAGGGCAAAGCC 
440-462 CTTCAACCCTGAGGGCAAAGCCT 
441-463 TTCAACCCTGAGGGCAAAGCCTT 
442-464 TCAACCCTGAGGGCAAAGCCTTG 
443-465 CAACCCTGAGGGCAAAGCCTTGC 
444-466 AACCCTGAGGGCAAAGCCTTGCT 
445-467 ACCCTGAGGGCAAAGCCTTGCTG 
446-468 CCCTGAGGGCAAAGCCTTGCTGA 
447-469 CCTGAGGGCAAAGCCTTGCTGAA 
448-470 CTGAGGGCAAAGCCTTGCTGAAG 
449-471 TGAGGGCAAAGCCTTGCTGAAGA 
450-472 GAGGGCAAAGCCTTGCTGAAGAA 
451-473 AGGGCAAAGCCTTGCTGAAGAAA 
452-474 GGGCAAAGCCTTGCTGAAGAAAA 
453-475 GGCAAAGCCTTGCTGAAGAAAAC 
454-476 GCAAAGCCTTGCTGAAGAAAACC 
455-477 CAAAGCCTTGCTGAAGAAAACCA 
456-478 AAAGCCTTGCTGAAGAAAACCAA 
457-479 AAGCCTTGCTGAAGAAAACCAAG 
458-480 AGCCTTGCTGAAGAAAACCAAGA 
459-481 GCCTTGCTGAAGAAAACCAAGAA 
460-482 CCTTGCTGAAGAAAACCAAGAAC 
461-483 CTTGCTGAAGAAAACCAAGAACT 
462-484 TTGCTGAAGAAAACCAAGAACTC 
463-485 TGCTGAAGAAAACCAAGAACTCT 
464-486 GCTGAAGAAAACCAAGAACTCTG 
465-487 CTGAAGAAAACCAAGAACTCTGA 
466-488 TGAAGAAAACCAAGAACTCTGAG 
467-489 GAAGAAAACCAAGAACTCTGAGG 
4 68-4 90 AAGAAAACCAAGAACTCTGAGGA 
469-491 AGAAAACCAAGAACTCTGAGGAG 
470-492 GAAAACCAAGAACTCTGAGGAGT 
471-493 AAAACCAAGAACTCTGAGGAGTT 
472-494 AAACCAAGAACTCTGAGGAGTTT 
473-495 AACCAAGAACTCTGAGGAGTTTG 
474-496 ACCAAGAACTCTGAGGAGTTTGC 
475-497 CCAAGAACTCTGAGGAGTTTGCT 
476-498 CAAGAACTCTGAGGAGTTTGCTG 
477-499 AAGAACTCTGAGGAGTTTGCTGC 
478-500 AGAACTCTGAGGAGTTTGCTGCA 
479-501 GAACTCTGAGGAGTTTGCTGCAG 
480-502 AACTCTGAGGAGTTTGCTGCAGC 
481-503 ACTCTGAGGAGTTTGCTGCAGCC 
482-504 CTCTGAGGAGTTTGCTGCAGCCA 
483-505 TCTGAGGAGTTTGCTGCAGCCAT 
484-506 CTGAGGAGTTTGCTGCAGCCATG 
485-507 TGAGGAGTTTGCTGCAGCCATGT 
486-508 GAGGAGTTTGCTGCAGCCATGTC 
487-509 AGGAGTTTGCTGCAGCCATGTCC 
488-510 GGAGTTTGCTGCAGCCATGTCCA 
489-511 GAGTTTGCTGCAGCCATGTCCAG 
490-512 AGTTTGCTGCAGCCATGTCCAGG 
491-513 GTTTGCTGCAGCCATGTCCAGGT 
492-514 TTTGCTGCAGCCATGTCCAGGTA 
493-515 TTGCTGCAGCCATGTCCAGGTAT 
494-516 TGCTGCAGCCATGTCCAGGTATG 
495-517 GCTGCAGCCATGTCCAGGTATGA 
496-518 CTGCAGCCATGTCCAGGTATGAG 
497-519 TGCAGCCATGTCCAGGTATGAGC 
498-520 GCAGCCATGTCCAGGTATGAGCT 
499-521 CAGCCATGTCCAGGTATGAGCTC 
500-522 AGCCATGTCCAGGTATGAGCTCA 
501-523 GCCATGTCCAGGTATGAGCTCAA 
502-524 CCATGTCCAGGTATGAGCTCAAG 
503-525 CATGTCCAGGTATGAGCTCAAGC 
504-526 .,ATGTCCAGGTATGAGCTCAAGCT 
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505-527 TGTCCAGGTATGAGCTCAAGCTG 
506-528 GTCCAGGTATGAGCTCAAGCTGG 
507-529 TCCAGGTATGAGCTCAAGCTGGC 
508-530 CCAGGTATGAGCTCAAGCTGGCC 
509-531 CAGGTATGAGCTCAAGCTGGCCA 
510-532 AGGTATGAGCTCAAGCTGGCCAT 
511-533 GGTATGAGCTCAAGCTGGCCATT 
512-534 GTATGAGCTCAAGCTGGCCATTC 
513-535 TATGAGCTCAAGCTGGCCATTCC 
514-536 ATGAGCTCAAGCTGGCCATTCCA 
515-537 TGAGCTCAAGCTGGCCATTCCAG 
516-538 GAGCTCAAGCTGGCCATTCCAGA 
517-539 AGCTCAAGCTGGCCATTCCAGAA 
518-540 GCTCAAGCTGGCCATTCCAGAAG 
519-541 CTCAAGCTGGCCATTCCAGAAGG 
520-542 TCAAGCTGGCCATTCCAGAAGGG 
521-543 CAAGCTGGCCATTCCAGAAGGGA 
522-544 AAGCTGGCCATTCCAGAAGGGAA 
523-545 AGCTGGCCATTCCAGAAGGGAAG 
524-546 GCTGGCCATTCCAGAAGGGAAGC 
525-547 CTGGCCATTCCAGAAGGGAAGCA 
526-548 TGGCCATTCCAGAAGGGAAGCAG 
527-549 GGCCATTCCAGAAGGGAAGCAGG 
528-550 GCCATTCCAGAAGGGAAGCAGGT 
529-551 CCATTCCAGAAGGGAAGCAGGTT 
530-552 CATTCCAGAAGGGAAGCAGGTTT 
531-553 ATTCCAGAAGGGAAGCAGGTTTT 
532-554 TTCCAGAAGGGAAGCAGGTTTTC 
533-555 TCCAGAAGGGAAGCAGGTTTTCC 
534-556 CCAGAAGGGAAGCAGGTTTTCCT 
535-557 CAGAAGGGAAGCAGGTTTTCCTT 
536-558 AGAAGGGAAGCAGGTTTTCCTTT 
537-559 GAAGGGAAGCAGGTTTTCCTTTA 
538-560 AAGGGAAGCAGGTTTTCCTTTAC 
539-561 AGGGAAGCAGGTTTTCCTTTACC 
540-562 GGGAAGCAGGTTTTCCTTTACCC 
541-563 GGAAGCAGGTTTTCCTTTACCCG 
542-564 GAAGCAGGTTTTCCTTTACCCGG 
543-565 AAGCAGGTTTTCCTTTACCCGGA 
544-566 AGCAGGTTTTCCTTTACCCGGAG 
545-567 GCAGGTTTTCCTTTACCCGGAGA 
546-568 CAGGTTTTCCTTTACCCGGAGAA 
547-569 AGGTTTTCCTTTACCCGGAGAAA 
548-570 GGTTTTCCTTTACCCGGAGAAAG 
549-571 GTTTTCCTTTACCCGGAGAAAGA 
550-572 TTTTCCTTTACCCGGAGAAAGAT 
551-573 TTTCCTTTACCCGGAGAAAGATG 
552-574 TTCCTTTACCCGGAGAAAGATGA 
553-575 TCCTTTACCCGGAGAAAGATGAA 
554-576 CCTTTACCCGGAGAAAGATGAAC 
555-577 CTTTACCCGGAGAAAGATGAACC 
556-578 TTTACCCGGAGAAAGATGAACCT 
557-579 TTACCCGGAGAAAGATGAACCTA 
558-580 TACCCGGAGAAAGATGAACCTAC 
559-581 ACCCGGAGAAAGATGAACCTACT 
560-582 CCCGGAGAAAGATGAACCTACTT 
561-583 CCGGAGAAAGATGAACCTACTTA 
562-584 CGGAGAAAGATGAACCTACTTAC 
563-585 GGAGAAAGATGAACCTACTTACA 
564-586 GAGAAAGATGAACCTACTTACAT 
565-587 AGAAAGATGAACCTACTTACATC 
566-588 GAAAGATGAACCTACTTACATCC 
567-589 AAAGATGAACCTACTTACATCCT 
568-590 AAGATGAACCTACTTACATCCTG 
569-591 AGATGAACCTACTTACATCCTGA 
570-592 GATGAACCTACTTACATCCTGAA 
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571-593 ATGAACCTACTTACATCCTGAAC 
572-594 TGAACCTACTTACATCCTGAACA 
573-595 GAACCTACTTACATCCTGAACAT 
574-596 AACCTACTTACATCCTGAACATC 
575-597 ACCTACTTACATCCTGAACATCA 
576-598 CCTACTTACATCCTGAACATCAA 
577-599 CTACTTACATCCTGAACATCAAG 
578-600 TACTTACATCCTGAACATCAAGA 
579-601 ACTTACATCCTGAACATCAAGAG 
580-602 CTTACATCCTGAACATCAAGAGG 
581-603 TTACATCCTGAACATCAAGAGGG 
582-604 TACATCCTGAACATCAAGAGGGG 
583-605 ACATCCTGAACATCAAGAGGGGC 
584-606 CATCCTGAACATCAAGAGGGGCA 
585-607 ATCCTGAACATCAAGAGGGGCAT 
586-608 TCCTGAACATCAAGAGGGGCATC 
587-609 CCTGAACATCAAGAGGGGCATCA 
588-610 CTGAACATCAAGAGGGGCATCAT 
589-611 TGAACATCAAGAGGGGCATCATT 
590-612 GAACATCAAGAGGGGCATCATTT 
591-613 AACATCAAGAGGGGCATCATTTC 
592-614 ACATCAAGAGGGGCATCATTTCT 
593-615 CATCAAGAGGGGCATCATTTCTG 
594-616 ATCAAGAGGGGCATCATTTCTGC 
595-617 TCAAGAGGGGCATCATTTCTGCC 
596-618 CAAGAGGGGCATCATTTCTGCCC 
597-619 AAGAGGGGCATCATTTCTGCCCT 
598-620 AGAGGGGCATCATTTCTGCCCTC 
599-621 GAGGGGCATCATTTCTGCCCTCC 
600-622 AGGGGCATCATTTCTGCCCTCCT 
601-623 GGGGCATCATTTCTGCCCTCCTG 
602-624 GGGCATCATTTCTGCCCTCCTGG 
603-625 GGCATCATTTCTGCCCTCCTGGT 
604-626 GCATCATTTCTGCCCTCCTGGTT 
605-627 CATCATTTCTGCCCTCCTGGTTC 
606-628 ATCATTTCTGCCCTCCTGGTTCC 
607-629 TCATTTCTGCCCTCCTGGTTCCC 
608-630 CATTTCTGCCCTCCTGGTTCCCC 
609-631 ATTTCTGCCCTCCTGGTTCCCCC 
610-632 TTTCTGCCCTCCTGGTTCCCCCA 
611-633 TTCTGCCCTCCTGGTTCCCCCAG 
612-634 TCTGCCCTCCTGGTTCCCCCAGA 
613-635 CTGCCCTCCTGGTTCCCCCAGAG 
614-636 TGCCCTCCTGGTTCCCCCAGAGA 
615-637 GCCCTCCTGGTTCCCCCAGAGAC 
616-638 CCCTCCTGGTTCCCCCAGAGACA 
617-639 CCTCCTGGTTCCCCCAGAGACAG 
618-640 CTCCTGGTTCCCCCAGAGACAGA 
619-641 TCCTGGTTCCCCCAGAGACAGAA 
620-642 CCTGGTTCCCCCAGAGACAGAAG 
621-643 CTGGTTCCCCCAGAGACAGAAGA 
622-644 TGGTTCCCCCAGAGACAGAAGAA 
623-645 GGTTCCCCCAGAGACAGAAGAAG 
624-646 GTTCCCCCAGAGACAGAAGAAGC 
625-647 TTCCCCCAGAGACAGAAGAAGCC 
626-648 TCCCCCAGAGACAGAAGAAGCCA 
627-649 CCCCCAGAGACAGAAGAAGCCAA 
628-650 CCCCAGAGACAGAAGAAGCCAAG 
629-651 CCCAGAGACAGAAGAAGCCAAGC 
630-652 CCAGAGACAGAAGAAGCCAAGCA 
631-653 CAGAGACAGAAGAAGCCAAGCAA 
632-654 AGAGACAGAAGAAGCCAAGCAAG 
633-655 GAGACAGAAGAAGCCAAGCAAGT 
634-656 AGACAGAAGAAGCCAAGCAAGTG 
635-657 GACAGAAGAAGCCAAGCAAGTGT 
636-658 ACAGAAGAAGCCAAGCAAGTGTT 
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637-659 CAGAAGAAGCCAAGCAAGTGTTG 
638-660 AGAAGAAGCCAAGCAAGTGTTGT 
639-661 GAAGAAGCCAAGCAAGTGTTGTT 
640-662 AAGAAGCCAAGCAAGTGTTGTTT 
641-663 AGAAGCCAAGCAAGTGTTGTTTC 
642-664 GAAGCCAAGCAAGTGTTGTTTCT 
643-665 AAGCCAAGCAAGTGTTGTTTCTG 
644-666 AGCCAAGCAAGTGTTGTTTCTGG 
645-667 GCCAAGCAAGTGTTGTTTCTGGA 
646-668 CCAAGCAAGTGTTGTTTCTGGAT 
647-669 CAAGCAAGTGTTGTTTCTGGATA 
648-670 AAGCAAGTGTTGTTTCTGGATAC 
649-671 AGCAAGTGTTGTTTCTGGATACC 
650-672 GCAAGTGTTGTTTCTGGATACCG 
651-673 CAAGTGTTGTTTCTGGATACCGT 
652-674 AAGTGTTGTTTCTGGATACCGTG 
653-675 AGTGTTGTTTCTGGATACCGTGT 
654-676 GTGTTGTTTCTGGATACCGTGTA 
655-677 TGTTGTTTCTGGATACCGTGTAT 
656-678 GTTGTTTCTGGATACCGTGTATG 
657-679 TTGTTTCTGGATACCGTGTATGG 
658-680 TGTTTCTGGATACCGTGTATGGA 
659-681 GTTTCTGGATACCGTGTATGGAA 
660-682 TTTCTGGATACCGTGTATGGAAA 
661-683 TTCTGGATACCGTGTATGGAAAC 
662-684 TCTGGATACCGTGTATGGAAACT 
663-685 CTGGATACCGTGTATGGAAACTG 
664-686 TGGATACCGTGTATGGAAACTGC 
665-687 GGATACCGTGTATGGAAACTGCT 
666-688 GATACCGTGTATGGAAACTGCTC 
667-689 ATACCGTGTATGGAAACTGCTCC 
668-690 TACCGTGTATGGAAACTGCTCCA 
669-691 ACCGTGTATGGAAACTGCTCCAC 
670-692 CCGTGTATGGAAACTGCTCCACT 
671-693 CGTGTATGGAAACTGCTCCACTC 
672-694 GTGTATGGAAACTGCTCCACTCA 
673-695 TGTATGGAAACTGCTCCACTCAC 
674-696 GTATGGAAACTGCTCCACTCACT 
675-697 TATGGAAACTGCTCCACTCACTT 
676-698 ATGGAAACTGCTCCACTCACTTT 
677-699 TGGAAACTGCTCCACTCACTTTA 
678-700 GGAAACTGCTCCACTCACTTTAC 
679-701 GAAACTGCTCCACTCACTTTACC 
680-702 AAACTGCTCCACTCACTTTACCG 
681-703 AACTGCTCCACTCACTTTACCGT 
682-704 ACTGCTCCACTCACTTTACCGTC 
683-705 CTGCTCCACTCACTTTACCGTCA 
684-706 TGCTCCACTCACTTTACCGTCAA 
685-707 GCTCCACTCACTTTACCGTCAAG 
686-708 CTCCACTCACTTTACCGTCAAGA 
687-709 TCCACTCACTTTACCGTCAAGAC 
688-710 CCACTCACTTTACCGTCAAGACG 
689-711 CACTCACTTTACCGTCAAGACGA 
690-712 ACTCACTTTACCGTCAAGACGAG 
691-713 CTCACTTTACCGTCAAGACGAGG 
692-714 TCACTTTACCGTCAAGACGAGGA 
693-715 CACTTTACCGTCAAGACGAGGAA 
694-716 ACTTTACCGTCAAGACGAGGAAG 
695-717 CTTTACCGTCAAGACGAGGAAGG 
696-718 TTTACCGTCAAGACGAGGAAGGG 
697-719 TTACCGTCAAGACGAGGAAGGGC· 
698-720 TACCGTCAAGACGAGGAAGGGCA 
699-721 ACCGTCAAGACGAGGAAGGGCAA 
700-722 CCGTCAAGACGAGGAAGGGCAAT 
701-723 CGTCAAGACGAGGAAGGGCAATG 
702-724 GTCAAGACGAGGAAGGGCAATGT 
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703-725 TCAAGACGAGGAAGGGCAATGTG 
704-726 CAAGACGAGGAAGGGCAATGTGG 
705-727 AAGACGAGGAAGGGCAATGTGGC 
706-728 AGACGAGGAAGGGCAATGTGGCA 
707-729 GACGAGGAAGGGCAATGTGGCAA 
708-730 ACGAGGAAGGGCAATGTGGCAAC 
709-731 CGAGGAAGGGCAATGTGGCAACA 
710-732 GAGGAAGGGCAATGTGGCAACAG 
711-733 AGGAAGGGCAATGTGGCAACAGA 
712-734 GGAAGGGCAATGTGGCAACAGAA 
713-735 GAAGGGCAATGTGGCAACAGAAA 
714-736 AAGGGCAATGTGGCAACAGAAAT 
715-737 AGGGCAATGTGGCAACAGAAATA 
716-738 GGGCAATGTGGCAACAGAAATAT 
717-739 GGCAATGTGGCAACAGAAATATC 
718-740 GCAATGTGGCAACAGAAATATCC 
719-741 CAATGTGGCAACAGAAATATCCA 
720-742 AATGTGGCAACAGAAATATCCAC 
721-743 ATGTGGCAACAGAAATATCCACT 
722-744 TGTGGCAACAGAAATATCCACTG 
723-745 GTGGCAACAGAAATATCCACTGA 
724.:..746 TGGCAACAGAAATATCCACTGAA 
725-747 GGCAACAGAAATATCCACTGAAA 
726-748 .GCAACAGAAATATCCACTGAAAG 
727-749 CAACAGAAATATCCACTGAAAGA 
728-750 AACAGAAATATCCACTGAAAGAG 
729-751 ACAGAAATATCCACTGAAAGAGA 
730-752 CAGAAATATCCACTGAAAGAGAC 
131-753 AGAAATATCCACTGAAAGAGACC 
732-754 GAAATATCCACTGAAAGAGACCT 
733-755 AAATATCCACTGAAAGAGACCTG 
734-756 AATATCCACTGAAAGAGACCTGG 
735-757 ATATCCACTGAAAGAGACCTGGG 
736-758 TATCCACTGAAAGAGACCTGGGG 
737-759 ATCCACTGAAAGAGACCTGGGGC 
738-760 TCCACTGAAAGAGACCTGGGGCA 
739-761 CCACTGAAAGAGACCTGGGGCAG 
740-762 CACTGAAAGAGACCTGGGGCAGT 
741-763 ACTGAAAGAGACCTGGGGCAGTG 
742-764 CTGAAAGAGACCTGGGGCAGTGT 
743-765 TGAAAGAGACCTGGGGCAGTGTG 
744-766 GAAAGAGACCTGGGGCAGTGTGA 
745-767 AAAGAGACCTGGGGCAGTGTGAT 
746-768 AAGAGACCTGGGGCAGTGTGATC 
747-769 AGAGACCTGGGGCAGTGTGATCG 
748-770 GAGACCTGGGGCAGTGTGATCGC 
749-771 AGACCTGGGGCAGTGTGATCGCT 
750-772 GACCTGGGGCAGTGTGATCGCTT 
751-773 ACCTGGGGCAGTGTGATCGCTTC 
752-774 CCTGGGGCAGTGTGATCGCTTCA 
753-775 CTGGGGCAGTGTGATCGCTTCAA 
754-776 TGGGGCAGTGTGATCGCTTCAAG 
755-777 GGGGCAGTGTGATCGCTTCAAGC 
756-778 GGGCAGTGTGATCGCTTCAAGCC 
757-779 GGCAGTGTGATCGCTTCAAGCCC 
758-780 GCAGTGTGATCGCTTCAAGCCCA 
759-781 CAGTGTGATCGCTTCAAGCCCAT 
760-782 AGTGTGATCGCTTCAAGCCCATC 
761-783 GTGTGATCGCTTCAAGCCCATCC 
762-784 TGTGATCGCTTCAAGCCCATCCG 
763-785 GTGATCGCTTCAAGCCCATCCGC 
764-786 TGATCGCTTCAAGCCCATCCGCA 
765-787 GATCGCTTCAAGCCCATCCGCAC 
766-788 ATCGCTTCAAGCCCATCCGCACA 
767-789 TCGCTTCAAGCCCATCCGCACAG 
768-790 CGCTTCAAGCCCATCCGCACAGG 
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769-791 GCTTCAAGCCCATCCGCACAGGC 
770-792 CTTCAAGCCCATCCGCACAGGCA 
771-793 TTCAAGCCCATCCGCACAGGCAT 
772-794 TCAAGCCCATCCGCACAGGCATC 
773-795 CAAGCCCATCCGCACAGGCATCA 
774-796 AAGCCCATCCGCACAGGCATCAG 
775-797 AGCCCATCCGCACAGGCATCAGC 
776-798 GCCCATCCGCACAGGCATCAGCC 
777-799 CCCATCCGCACAGGCATCAGCCC 
778-800 CCATCCGCACAGGCATCAGCCCA 
779-801 CATCCGCACAGGCATCAGCCCAC 
780-802 ATCCGCACAGGCATCAGCCCACT 
781-803 TCCGCACAGGCATCAGCCCACTT 
782-804 CCGCACAGGCATCAGCCCACTTG 
783-805 CGCACAGGCATCAGCCCACTTGC 
784-806 GCACAGGCATCAGCCCACTTGCT 
785-807 CACAGGCATCAGCCCACTTGCTC 
786-808 ACAGGCATCAGCCCACTTGCTCT 
787-809 CAGGCATCAGCCCACTTGCTCTC 
788-810 AGGCATCAGCCCACTTGCTCTCA 
789-811 GGCATCAGCCCACTTGCTCTCAT 
790-812 GCATCAGCCCACTTGCTCTCATC 
791-813 CATCAGCCCACTTGCTCTCATCA 
792-814 ATCAGCCCACTTGCTCTCATCAA 
793-815 TCAGCCCACTTGCTCTCATCAAA 
794-816 CAGCCCACTTGCTCTCATCAAAG 
795-817 AGCCCACTTGCTCTCATCAAAGG 
796-818 GCCCACTTGCTCTCATCAAAGGC 
797-819 CCCACTTGCTCTCATCAAAGGCA 
798-820 CCACTTGCTCTCATCAAAGGCAT 
799-821 CACTTGCTCTCATCAAAGGCATG 
800-822 ACTTG8TCTCATCAAAGGCATGA 
801-823 CTTGCTCTCATCAAAGGCATGAC 
802-824 TTGCTCTCATCAAAGGCATGACC 
803-825 TGCTCTCATCAAAGGCATGACCC 
804-826 GCTCTCATCAAAGGCATGACCCG 
805-827 CTCTCATCAAAGGCATGACCCGC 
806-828 TCTCATCAAAGGCATGACCCGCC 
807-829 CTCATCAAAGGCATGACCCGCCC 
808-830 TCATCAAAGGCATGACCCGCCCC 
809-831 CATCAAAGGCATGACCCGCCCCT 
810-832 ATCAAAGGCATGACCCGCCCCTT 
811-833 TCAAAGGCATGACCCGCCCCTTG 
812-834 CAAAGGCATGACCCGCCCCTTGT 
813-835 AAAGGCATGACCCGCCCCTTGTC 
814-836 AAGGCATGACCCGCCCCTTGTCA 
815-837 AGGCATGACCCGCCCCTTGTCAA 
816-838 GGCATGACCCGCCCCTTGTCAAC 
817-839 GCATGACCCGCCCCTTGTCAACT 
818-840 CATGACCCGCCCCTTGTCAACTC 
819-841 ATGACCCGCCCCTTGTCAACTCT 
820-842 TGACCCGCCCCTTGTCAACTCTG 
821-843 GACCCGCCCCTTGTCAACTCTGA 
822-844 ACCCGCCCCTTGTCAACTCTGAT 
823-845 CCCGCCCCTTGTCAACTCTGATC 
824-846 CCGCCCCTTGTCAACTCTGATCA 
825-847 CGCCCCTTGTCAACTCTGATCAG 
826-848 GCCCCTTGTCAACTCTGATCAGC 
827-849 CCCCTTGTCAACTCTGATCAGCA 
828-850 CCCTTGTCAACTCTGATCAGCAG 
829-851 CCTTGTCAACTCTGATCAGCAGC 
830-852 CTTGTCAACTCTGATCAGCAGCA 
831-853 TTGTCAACTCTGATCAGCAGCAG 
832-854 TGTCAACTCTGATCAGCAGCAGC 
833-855 GTCAACTCTGATCAGCAGCAGCC 
834-856 TCAACTCTGATCAGCAGCAGCCA 
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835-857 CAACTCTGATCAGCAGCAGCCAG 
836-858 AACTCTGATCAGCAGCAGCCAGT 
837-859 ACTCTGATCAGCAGCAGCCAGTC 
838-860 CTCTGATCAGCAGCAGCCAGTCC 
839-861 TCTGATCAGCAGCAGCCAGTCCT 
840-862 CTGATCAGCAGCAGCCAGTCCTG 
841-863 TGATCAGCAGCAGCCAGTCCTGT 
842-864 GATCAGCAGCAG.CCAGTCCTGTC 
843-865 ATCAGCAGCAGCCAGTCCTGTCA 
844-866 TCAGCAGCAGCCAGTCCTGTCAG 
845-867 CAGCAGCAGCCAGTCCTGTCAGT 
846-868 AGCAGCAGCCAGTCCTGTCAGTA 
847-869 GCAGCAGCCAGTCCTGTCAGTAC 
848-870 CAGCAGCCAGTCCTGTCAGTACA 
849-871 AGCAGCCAGTCCTGTCAGTACAC 
850-872 GCAGCCAGTCCTGTCAGTACACA 
851-873 CAGCCAGTCCTGTCAGTACACAC 
852-874 AGCCAGTCCTGTCAGTACACACT 
853-875 GCCAGTCCTGTCAGTACACACTG 
854-876 CCAGTCCTGTCAGTACACACTGG 
855-877 CAGTCCTGTCAGTACACACTGGA 
856-878 AGTCCTGTCAGTACACACTGGAC 
857-879 GTCCTGTCAGTACACACTGGACG 
858-880 TCCTGTCAGTACACACTGGACGC 
859-881 CCTGTCAGTACACACTGGACGCT 
860-882 CTGTCAGTACACACTGGACGCTA 
861-883 TGTCAGTACACACTGGACGCTAA 
862-884 GTCAGTACACACTGGACGCTAAG 
863-885 TCAGTACACACTGGACGCTAAGA 
864-886 CAGTACACACTGGACGCTAAGAG 
865-887 AGTACACACTGGACGCTAAGAGG 
866-888 GTACACACTGGACGCTAAGAGGA 
867-889 TACACACTGGACGCTAAGAGGAA 
868-890 ACACACTGGACGCTAAGAGGAAG 
869-891 CACACTGGACGCTAAGAGGAAGC 
870-892 ACACTGGACGCTAAGAGGAAGCA 
871-893 CACTGGACGCTAAGAGGAAGCAT 
872-894 ACTGGACGCTAAGAGGAAGCATG 
873-895 CTGGACGCTAAGAGGAAGCATGT 
874-896 TGGACGCTAAGAGGAAGCATGTG 
875-897 GGACGCTAAGAGGAAGCATGTGG 
876-898 GACGCTAAGAGGAAGCATGTGGC 
877-899 ACGCTAAGAGGAAGCATGTGGCA 
878-900 CGCTAAGAGGAAGCATGTGGCAG 
879-901 GCTAAGAGGAAGCATGTGGCAGA 
880-902 CTAAGAGGAAGCATGTGGCAGAA 
881-903 TAAGAGGAAGCATGTGGCAGAAG 
882-904 AAGAGGAAGCATGTGGCAGAAGC 
883-905 AGAGGAAGCATGTGGCAGAAGCC 
884-906 GAGGAAGCATGTGGCAGAAGCCA 
885-907 AGGAAGCATGTGGCAGAAGCCAT 
886-908 GGAAGCATGTGGCAGAAGCCATC 
887-909 GAAGCATGTGGCAGAAGCCATCT 
888-910 AAGCATGTGGCAGAAGCCATCTG 
889-911 AGCATGTGGCAGAAGCCATCTGC 
890-912 GCATGTGGCAGAAGCCATCTGCA 
891-913 CATGTGGCAGAAGCCATCTGCAA 
892-914 ATGTGGCAGAAGCCATCTGCAAG 
893-915 TGTGGCAGAAGCCATCTGCAAGG 
894-916 GTGGCAGAAGCCATCTGCAAGGA 
895-917 TGGCAGAAGCCATCTGCAAGGAG 
896-918 GGCAGAAGCCATCTGCAAGGAGC 
897-919 GCAGAAGCCATCTGCAAGGAGCA 
898-920 CAGAAGCCATCTGCAAGGAGCAA 
899-921 AGAAGCCATCTGCAAGGAGCAAC 
900-922 GAAGCCATCTGCAAGGAGCAACA 
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901-923 AAGCCATCTGCAAGGAGCAACAC 
902-924 AGCCATCTGCAAGGAGCAACACC 
903-925 GCCATCTGCAAGGAGCAACACCT 
904-926 CCATCTGCAAGGAGCAACACCTC 
905-927 CATCTGCAAGGAGCAACACCTCT 
906-928 ATCTGCAAGGAGCAACACCTCTT 
907-929 TCTGCAAGGAGCAACACCTCTTC 
908-930 CTGCAAGGAGCAACACCTCTTCC 
909-931 TGCAAGGAGCAACACCTCTTCCT 
910-932 GCAAGGAGCAACACCTCTTCCTG 
911-933 CAAGGAGCAACACCTCTTCCTGC 
912-934 AAGGAGCAACACCTCTTCCTGCC 
913-935 AGGAGCAACACCTCTTCCTGCCT 
914-936 GGAGCAACACCTCTTCCTGCCTT 
915-937 GAGCAACACCTCTTCCTGCCTTT 
916-938 AGCAACACCTCTTCCTGCCTTTC 
917-939 GCAACACCTCTTCCTGCCTTTCT 
918-940 CAACACCTCTTCCTGCCTTTCTC 
919-941 AACACCTCTTCCTGCCTTTCTCC 
920-942 ACACCTCTTCCTGCCTTTCTCCT 
921-943 CACCTCTTCCTGCCTTTCTCCTA 
922-944 ACCTCTTCCTGCCTTTCTCCTAC 
923-945 CCTCTTCCTGCCTTTCTCCTACA 
924-946 CTCTTCCTGCCTTTCTCCTACAA 
925-947 TCTTCCTGCCTTTCTCCTACAAC 
926-948 CTTCCTGCCTTTCTCCTACAACA 
927-949 TTCCTGCCTTTCTCCTACAACAA 
928-950 TCCTGCCTTTCTCCTACAACAAT 
929-951 CCTGCCTTTCTCCTACAACAATA 
930-952 CTGCCTTTCTCCTACAACAATAA 
931-953 TGCCTTTCTCCTACAACAATAAG 
932-954 GCCTTTCTCCTACAACAATAAGT 
933-955 CCTTTCTCCTACAACAATAAGTA 
934-956 CTTTCTCCTACAACAATAAGTAT 
935-957 TTTCTCCTACAACAATAAGTATG 
936-958 TTCTCCTACAACAATAAGTATGG 
937-959 TCTCCTACAACAATAAGTATGGG 
938-960 CTCCTACAACAATAAGTATGGGA 
939-961 TCCTACAACAATAAGTATGGGAT 
940-962 CCTACAACAATAAGTATGGGATG 
941-963 CTACAACAATAAGTATGGGATGG 
942-964 TACAACAATAAGTATGGGATGGT 
943-965 ACAACAATAAGTATGGGATGGTA 
944-966 CAACAATAAGTATGGGATGGTAG 
945-967 AACAATAAGTATGGGATGGTAGC 
946-968 ACAATAAGTATGGGATGGTAGCA 
947-969 CAATAAGTATGGGATGGTAGCAC 
948-970 AATAAGTATGGGATGGTAGCACA 
949-971 ATAAGTATGGGATGGTAGCACAA 
950-972 TAAGTATGGGATGGTAGCACAAG 
951-973 AAGTATGGGATGGTAGCACAAGT 
952-974 AGTATGGGATGGTAGCACAAGTG 
953-975 GTATGGGATGGTAGCACAAGTGA 
954-976 TATGGGATGGTAGCACAAGTGAC 
955-977 ATGGGATGGTAGCACAAGTGACA 
956-978 TGGGATGGTAGCACAAGTGACAC 
957-979 GGGATGGTAGCACAAGTGACACA 
958-980 GGATGGTAGCACAAGTGACACAG 
959-981 GATGGTAGCACAAGTGACACAGA 
960-982 ATGGTAGCACAAGTGACACAGAC 
961-983 TGGTAGCACAAGTGACACAGACT 
962-984 GGTAGCACAAGTGACACAGACTT 
963-985 GTAGCACAAGTGACACAGACTTT. 
964-986 TAGCACAAGTGACACAGACTTTG 
965-987 AGCACAAGTGACACAGACTTTGA 
966-988 GCACAAGTGACACAGACTTTGAA 
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967-989 CACAAGTGACACAGACTTTGAAA 
968-990 ACAAGTGACACAGACTTTGAAAC 
969-991 CAAGTGACACAGACTTTGAAACT 
970-992 AAGTGACACAGACTTTGAAACTT 
971-993 AGTGACACAGACTTTGAAACTTG 
972-994 GTGACACAGACTTTGAAACTTGA 
973-995 TGACACAGACTTTGAAACTTGAA 
974-996 GACACAGACTTTGAAACTTGAAG 
975-997 ACACAGACTTTGAAACTTGAAGA 
976-998 CACAGACTTTGAAACTTGAAGAC 
977-999 ACAGACTTTGAAACTTGAAGACA 
978-1000 CAGACTTTGAAACTTGAAGACAC 
979-1001 AGACTTTGAAACTTGAAGACACA 
980-1002 GACTTTGAAACTTGAAGACACAC 
981-1003 ACTTTGAAACTTGAAGACACACC 
982-1004 CTTTGAAACTTGAAGACACACCA 
983-1005 TTTGAAACTTGAAGACACACCAA 
984-1006 TTGAAACTTGAAGACACACCAAA 
985-1007 TGAAACTTGAAGACACACCAAAG 
986-1008 GAAACTTGAAGACACACCAAAGA 
987-1009 AAACTTGAAGACACACCAAAGAT 
988-1010 AACTTGAAGACACACCAAAGATC 
989-1011 ACTTGAAGACACACCAAAGATCA 
990-1012 CTTGAAGACACACCAAAGATCAA 
991-1013 TTGAAGACACACCAAAGATCAAC 
992-1014 TGAAGACACACCAAAGATCAACA 
993-1015 GAAGACACACCAAAGATCAACAG 
994-1016 AAGACACACCAAAGATCAACAGC 
995-1017 AGACACACCAAAGATCAACAGCC 
996-1018 GACACACCAAAGATCAACAGCCG 
997-1019 ACACACCAAAGATCAACAGCCGC 
998-1020 CACACCAAAGATCAACAGCCGCT 
999-1021 ACACCAAAGATCAACAGCCGCTT 

1000-1022 CACCAAAGATCAACAGCCGCTTC 
1001-1023 ACCAAAGATCAACAGCCGCTTCT 
1002-1024 CCAAAGATCAACAGCCGCTTCTT 
1003-1025 CAAAGATCAACAGCCGCTTCTTT 
1004-1026 AAAGATCAACAGCCGCTTCTTTG 
1005-1027 AAGATCAACAGCCGCTTCTTTGG 
1006-1028 AGATCAACAGCCGCTTCTTTGGT 
1007-1029 GATCAACAGCCGCTTCTTTGGTG 
1008-1030 ATCAACAGCCGCTTCTTTGGTGA 
1009-1031 TCAACAGCCGCTTCTTTGGTGAA 
1010-1032 CAACAGCCGCTTCTTTGGTGAAG 
1011-1033 AACAGCCGCTTCTTTGGTGAAGG 
1012-1034 ACAGCCGCTTCTTTGGTGAAGGT 
1013-1035 CAGCCGCTTCTTTGGTGAAGGTA 
1014-1036 AGCCGCTTCTTTGGTGAAGGTAC 
1015-1037 GCCGCTTCTTTGGTGAAGGTACT 
1016-1038 CCGCTTCTTTGGTGAAGGTACTA 
1017-1039 CGCTTCTTTGGTGAAGGTACTAA 
1018-1040 GCTTCTTTGGTGAAGGTACTAAG 
1019-1041 CTTCTTTGGTGAAGGTACTAAGA 
1020-1042 TTCTTTGGTGAAGGTACTAAGAA 
1021-1043 TCTTTGGTGAAGGTACTAAGAAG 
1022-1044 CTTTGGTGAAGGTACTAAGAAGA 
1023-1045 TTTGGTGAAGGTACTAAGAAGAT 
1024-1046 TTGGTGAAGGTACTAAGAAGATG · 
1025-1047 TGGTGAAGGTACTAAGAAGATGG 
1026-1048 GGTGAAGGTACTAAGAAGATGGG 
1027-1049 GTGAAGGTACTAAGAAGATGGGC 
1028-1050 TGAAGGTACTAAGAAGATGGGCC 
1029-1051 GAAGGTACTAAGAAGATGGGCCT 
1030-1052 AAGGTACTAAGAAGATGGGCCTC 
1031-1053 AGGTACTAAGAAGATGGGCCTCG 
1032-1054 GGTACTAAGAAGATGGGCCTCGC 
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1033-1055 GTACTAAGAAGATGGGCCTCGCA 
1034-1056 TACTAAGAAGATGGGCCTCGCAT 
1035-1057 ACTAAGAAGATGGGCCTCGCATT 
1036-1058 CTAAGAAGATGGGCCTCGCATTT 
1037-1059 TAAGAAGATGGGCCTCGCATTTG 
1038-1060 AAGAAGATGGGCCTCGCATTTGA 
1039-1061 AGAAGATGGGCCTCGCATTTGAG 
1040-1062 GAAGATGGGCCTCGCATTTGAGA 
1041-1063 AAGATGGGCCTCGCATTTGAGAG 
1042-1064 AGATGGGCCTCGCATTTGAGAGC 
1043-1065 GATGGGCCTCGCATTTGAGAGCA 
1044-1066 ATGGGCCTCGCATTTGAGAGCAC 
1045-1067 TGGGCCTCGCATTTGAGAGCACC 
1046-1068 GGGCCTCGCATTTGAGAGCACCA 
1047-1069 GGCCTCGCATTTGAGAGCACCAA 
1048-1070 GCCTCGCATTTGAGAGCACCAAA 
1049-1071 CCTCGCATTTGAGAGCACCAAAT 
1050-1072 CTCGCATTTGAGAGCACCAAATC 
1051-1073 TCGCATTTGAGAGCACCAAATCC 
1052-1074 CGCATTTGAGAGCACCAAATCCA 
1053-1075 GCATTTGAGAGCACCAAATCCAC 
1054-1076 CATTTGAGAGCACCAAATCCACA 
1055-1077 ATTTGAGAGCACCAAATCCACAT 
1056-1078 TTTGAGAGCACCAAATCCACATC 
1057-1079 TTGAGAGCACCAAATCCACATCA 
1058-1080 TGAGAGCACCAAATCCACATCAC 
1059-1081 GAGAGCACCAAATCCACATCACC 
1060-1082 AGAGCACCAAATCCACATCACCT 
1061-1083 GAGCACCAAATCCACATCACCTC 
1062-1084 AGCACCAAATCCACATCACCTCC 
1063-1085 GCACCAAATCCACATCACCTCCA 
1064-1086 CACCAAATCCACATCACCTCCAA 
1065-1087 ACCAAATCCACATCACCTCCAAA 
1066-1088 CCAAATCCACATCACCTCCAAAG 
1067-1089 CAAATCCACATCACCTCCAAAGC 
1068-1090 AAATCCACATCACCTCCAAAGCA 
1069-1091 AATCCACATCACCTCCAAAGCAG 
1070-1092 ATCCACATCACCTCCAAAGCAGG 
1071-1093 TCCACATCACCTCCAAAGCAGGC 
1072-1094 CCACATCACCTCCAAAGCAGGCC 
1073-1095 CACATCACCTCCAAAGCAGGCCG 
1074-1096 ACATCACCTCCAAAGCAGGCCGA 
1075-1097 CATCACCTCCAAAGCAGGCCGAA 
1076-1098 ATCACCTCCAAAGCAGGCCGAAG 
1077-1099 TCACCTCCAAAGCAGGCCGAAGC 
1078-1100 CACCTCCAAAGCAGGCCGAAGCT 
1079-1101 ACCTCCAAAGCAGGCCGAAGCTG 
1080-1102 CCTCCAAAGCAGGCCGAAGCTGT 
1081-1103 CTCCAAAGCAGGCCGAAGCTGTT 
1082-1104 TCCAAAGCAGGCCGAAGCTGTTT 
1083-1105 CCAAAGCAGGCCGAAGCTGTTTT 
1084-1106 CAAAGCAGGCCGAAGCTGTTTTG 
1085-1107 AAAGCAGGCCGAAGCTGTTTTGA 
1086-1108 AAGCAGGCCGAAGCTGTTTTGAA 
1087-1109 AGCAGGCCGAAGCTGTTTTGAAG 
1088-1110 GCAGGCCGAAGCTGTTTTGAAGA 
1089-1111 CAGGCCGAAGCTGTTTTGAAGAC 
1090-1112 AGGCCGAAGCTGTTTTGAAGACT 
1091-1113 GGCCGAAGCTGTTTTGAAGACTC 
1092-1114 GCCGAAGCTGTTTTGAAGACTCT 
1093-1115 CCGAAGCTGTTTTGAAGACTCTC 
1094-1116 CGAAGCTGTTTTGAAGACTCTCC 
1095-1117 GAAGCTGTTTTGAAGACTCTCCA 
1096-1118 AAGCTGTTTTGAAGACTCTCCAG 
1097-1119 AGCTGTTTTGAAGACTCTCCAGG 
1098-1120 GCTGTTTTGAAGACTCTCCAGGA 
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1099-1121 CTGTTTTGAAGACTCTCCAGGAA 
1100-1122 TGTTTTGAAGACTCTCCAGGAAC 
1101-1123 GTTTTGAAGACTCTCCAGGAACT 
1102-1124 TTTTGAAGACTCTCCAGGAACTG 
1103-1125 TTTGAAGACTCTCCAGGAACTGA 
1104-1126 TTGAAGACTCTCCAGGAACTGAA 
1105-1127 TGAAGACTCTCCAGGAACTGAAA 
1106-1128 GAAGACTCTCCAGGAACTGAAAA 
1107-1129 AAGACTCTCCAGGAACTGAAAAA 
1108-1130 AGACTCTCCAGGAACTGAAAAAA 
1109-1131 GACTCTCCAGGAACTGAAAAAAC 
1110-1132 ACTCTCCAGGAACTGAAAAAACT 
1111-1133 CTCTCCAGGAACTGAAAAAACTA 
1112-1134 TCTCCAGGAACTGAAAAAACTAA 
1113-1135 CTCCAGGAACTGAAAAAACTAAC 
1114-1136 TCCAGGAACTGAAAAAACTAACC 
1115-1137 CCAGGAACTGAAAAAACTAACCA 
1116-1138 CAGGAACTGAAAAAACTAACCAT 
1117-1139 AGGAACTGAAAAAACTAACCATC 
1118-1140 GGAACTGAAAAAACTAACCATCT 
1119-1141 GAACTGAAAAAACTAACCATCTC 
1120-1142 AACTGAAAAAACTAACCATCTCT 
1121-1143 .ACTGAAAAAACTAACCATCTCTG 
1122-1144 CTGAAAAAACTAACCATCTCTGA 
1123-1145 TGAAAAAACTAACCATCTCTGAG 
1124-1146 GAAAAAACTAACCATCTCTGAGC 
1125-1147 AAAAAACTAACCATCTCTGAGCA 
1126-1148 AAAAACTAACCATCTCTGAGCAA 
1127-1149 AAAACTAACCATCTCTGAGCAAA 
1128-1150 AAACTAACCATCTCTGAGCAAAA 
1129-1151 AACTAACCATCTCTGAGCAAAAT 
1130-1152 ACTAACCATCTCTGAGCAAAATA 
1131-1153 CTAACCATCTCTGAGCAAAATAT 
1132-1154 TAACCATCTCTGAGCAAAATATC 
1133-1155 AACCATCTCTGAGCAAAATATCC 
1134-1156 ACCATCTCTGAGCAAAATATCCA 
1135-1157 CCATCTCTGAGCAAAATATCCAG 
1136-1158 CATCTCTGAGCAAAATATCCAGA 
1137-1159 ATCTCTGAGCAAAATATCCAGAG 
1138-1160 TCTCTGAGCAAAATATCCAGAGA 
1139-1161 CTCTGAGCAAAATATCCAGAGAG 
1140-1162 TCTGAGCAAAATATCCAGAGAGC 
1141-1163 CTGAGCAAAATATCCAGAGAGCT 
1142-1164 TGAGCAAAATATCCAGAGAGCTA 
1143-1165 GAGCAAAATATCCAGAGAGCTAA 
1144-1166 AGCAAAATATCCAGAGAGCTAAT 
1145-1167 GCAAAATATCCAGAGAGCTAATC 
1146-1168 CAAAATATCCAGAGAGCTAATCT 
1147-1169 AAAATATCCAGAGAGCTAATCTC 
1148-1170 AAATATCCAGAGAGCTAATCTCT 
1149-1171 AATATCCAGAGAGCTAATCTCTT 
1150-1172 ATATCCAGAGAGCTAATCTCTTC 
1151-1173 TATCCAGAGAGCTAATCTCTTCA 
1152-1174 ATCCAGAGAGCTAATCTCTTCAA 
1153-1175 TCCAGAGAGCTAATCTCTTCAAT 
1154-1176 CCAGAGAGCTAATCTCTTCAATA 
1155-1177 CAGAGAGCTAATCTCTTCAATAA 
1156-1178 AGAGAGCTAATCTCTTCAATAAG 
1157-1179 GAGAGCTAATCTCTTCAATAAGC 
1158-1180 AGAGCTAATCTCTTCAATAAGCT 
1159-1181 GAGCTAATCTCTTCAATAAGCTG 
1160-1182 AGCTAATCTCTTCAATAAGCTGG 
1161-1183 GCTAATCTCTTCAATAAGCTGGT 
1162-1184 CTAATCTCTTCAATAAGCTGGTT 
1163-1185 TAATCTCTTCAATAAGCTGGTTA 
1164-1186 AATCTCTTCAATAAGCTGGTTAC 
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1165-1187 ATCTCTTCAATAAGCTGGTTACT 
1166-1188 TCTCTTCAATAAGCTGGTTACTG 
1167-1189 CTCTTCAATAAGCTGGTTACTGA 
1168-1190 TCTTCAATAAGCTGGTTACTGAG 
1169-1191 CTTCAATAAGCTGGTTACTGAGC 
1170-1192 TTCAATAAGCTGGTTACTGAGCT 
1171-1193 TCAATAAGCTGGTTACTGAGCTG 
1172-1194 CAATAAGCTGGTTACTGAGCTGA 
1173-1195 AATAAGCTGGTTACTGAGCTGAG 
1174-1196 ATAAGCTGGTTACTGAGCTGAGA 
1175-1197 TAAGCTGGTTACTGAGCTGAGAG 
1176-1198 AAGCTGGTTACTGAGCTGAGAGG 
1177-1199 AGCTGGTTACTGAGCTGAGAGGC 
1178-1200 GCTGGTTACTGAGCTGAGAGGCC 
1179-1201 CTGGTTACTGAGCTGAGAGGCCT 
1180-1202 TGGTTACTGAGCTGAGAGGCCTC 
1181-1203 GGTTACTGAGCTGAGAGGCCTCA 
1182-1204 GTTACTGAGCTGAGAGGCCTCAG 
1183-1205 TTACTGAGCTGAGAGGCCTCAGT 
1184-1206 TACTGAGCTGAGAGGCCTCAGTG 
1185-1207 ACTGAGCTGAGAGGCCTCAGTGA 
1186-1208 CTGAGCTGAGAGGCCTCAGTGAT 
1187-1209 TGAGCTGAGAGGCCTCAGTGATG 
1188-1210 GAGCTGAGAGGCCTCAGTGATGA 
1189-1211 AGCTGAGAGGCCTCAGTGATGAA 
1190-1212 GCTGAGAGGCCTCAGTGATGAAG 
1191-1213 CTGAGAGGCCTCAGTGATGAAGC 
1192-1214 TGAGAGGCCTCAGTGATGAAGCA 
1193-1215 GAGAGGCCTCAGTGATGAAGCAG 
1194-1216 AGAGGCCTCAGTGATGAAGCAGT 
1195-1217 GAGGCCTCAGTGATGAAGCAGTC 
1196-1218 AGGCCTCAGTGATGAAGCAGTCA 
1197-1219 GGCCTCAGTGATGAAGCAGTCAC 
1198-1220 GCCTCAGTGATGAAGCAGTCACA 
1199-1221 CCTCAGTGATGAAGCAGTCACAT 
1200-1222 CTCAGTGATGAAGCAGTCACATC 
1201-1223 TCAGTGATGAAGCAGTCACATCT 
1202-1224 CAGTGATGAAGCAGTCACATCTC 
1203-1225 AGTGATGAAGCAGTCACATCTCT 
1204-1226 GTGATGAAGCAGTCACATCTCTC 
1205-1227 TGATGAAGCAGTCACATCTCTCT 
1206-1228 GATGAAGCAGTCACATCTCTCTT 
1207-1229 ATGAAGCAGTCACATCTCTCTTG 
1208-1230 TGAAGCAGTCACATCTCTCTTGC 
1209-1231 GAAGCAGTCACATCTCTCTTGCC 
1210-1232 AAGCAGTCACATCTCTCTTGCCA· 
1211-1233 AGCAGTCACATCTCTCTTGCCAC 
1212-1234 GCAGTCACATCTCTCTTGCCACA 
1213-1235 CAGTCACATCTCTCTTGCCACAG 
1214-1236 AGTCACATCTCTCTTGCCACAGC 
1215-1237 GTCACATCTCTCTTGCCACAGCT 
1216-1238 TCACATCTCTCTTGCCACAGCTG 
1217-1239 CACATCTCTCTTGCCACAGCTGA 
1218-1240 ACATCTCTCTTGCCACAGCTGAT 
1219-1241 CATCTCTCTTGCCACAGCTGATT 
1220-1242 ATCTCTCTTGCCACAGCTGATTG 
1221-1243 TCTCTCTTGCCACAGCTGATTGA 
1222-1244 CTCTCTTGCCACAGCTGATTGAG 
1223-1245 TCTCTTGCCACAGCTGATTGAGG 
1224-1246 CTCTTGCCACAGCTGATTGAGGT 
1225-1247 TCTTGCCACAGCTGATTGAGGTG 
1226-1248 CTTGCCACAGCTGATTGAGGTGT 
1227-1249 TTGCCACAGCTGATTGAGGTGTC 
1228-1250 TGCCACAGCTGATTGAGGTGTCC 
1229-1251 GCCACAGCTGATTGAGGTGTCCA 
1230-1252 CCACAGCTGATTGAGGTGTCCAG 
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1231-1253 CACAGCTGATTGAGGTGTCCAGC 
1232-1254 ACAGCTGATTGAGGTGTCCAGCC 
1233-1255 CAGCTGATTGAGGTGTCCAGCCC 
1234-1256 AGCTGATTGAGGTGTCCAGCCCC 
1235-1257 GCTGATTGAGGTGTCCAGCCCCA 
1236-1258 CTGATTGAGGTGTCCAGCCCCAT 
1237-1259 TGATTGAGGTGTCCAGCCCCATC 
1238-1260 GATTGAGGTGTCCAGCCCCATCA 
1239-1261 ATTGAGGTGTCCAGCCCCATCAC 
1240-1262 TTGAGGTGTCCAGCCCCATCACT 
1241-1263 TGAGGTGTCCAGCCCCATCACTT 
1242-1264 GAGGTGTCCAGCCCCATCACTTT 
1243-1265 AGGTGTCCAGCCCCATCACTTTA 
1244-1266 GGTGTCCAGCCCCATCACTTTAC 
1245-1267 GTGTCCAGCCCCATCACTTTACA 
1246-1268 TGTCCAGCCCCATCACTTTACAA 
1247-1269 GTCCAGCCCCATCACTTTACAAG 
1248-1270 TCCAGCCCCATCACTTTACAAGC 
1249-1271 CCAGCCCCATCACTTTACAAGCC 
1250-1272 CAGCCCCATCACTTTACAAGCCT 
1251-1273 AGCCCCATCACTTTACAAGCCTT 
1252-1274 GCCCCATCACTTTACAAGCCTTG 
1253-1275 CCCCATCACTTTACAAGCCTTGG 
1254-1276 CCCATCACTTTACAAGCCTTGGT 
1255-1277 CCATCACTTTACAAGCCTTGGTT 
1256-1278 CATCACTTTACAAGCCTTGGTTC 
1257-1279 ATCACTTTACAAGCCTTGGTTCA 
1258-1280 TCACTTTACAAGCCTTGGTTCAG 
1259-1281 CACTTTACAAGCCTTGGTTCAGT 
1260-1282 ACTTTACAAGCCTTGGTTCAGTG 
1261-1283 CTTTACAAGCCTTGGTTCAGTGT 
1262-1284 TTTACAAGCCTTGGTTCAGTGTG 
1263-1285 TTACAAGCCTTGGTTCAGTGTGG 
1264-1286 TACAAGCCTTGGTTCAGTGTGGA 
1265-1287 ACAAGCCTTGGTTCAGTGTGGAC 
1266-1288 CAAGCCTTGGTTCAGTGTGGACA 
1267-1289 AAGCCTTGGTTCAGTGTGGACAG 
1268-1290 AGCCTTGGTTCAGTGTGGACAGC 
1269-1291 GCCTTGGTTCAGTGTGGACAGCC 
1270-1292 CCTTGGTTCAGTGTGGACAGCCT 
1271-1293 CTTGGTTCAGTGTGGACAGCCTC 
1272-1294 TTGGTTCAGTGTGGACAGCCTCA 
1273-1295 TGGTTCAGTGTGGACAGCCTCAG 
1274-1296 GGTTCAGTGTGGACAGCCTCAGT 
1275-1297 GTTCAGTGTGGACAGCCTCAGTG 
1276-1298 TTCAGTGTGGACAGCCTCAGTGC 
1277-1299 TCAGTGTGGACAGCCTCAGTGCT 
1278-1300 CAGTGTGGACAGCCTCAGTGCTC 
1279-1301 AGTGTGGACAGCCTCAGTGCTCC 
1280-1302 GTGTGGACAGCCTCAGTGCTCCA 
1281-1303 TGTGGACAGCCTCAGTGCTCCAC 
1282-1304 GTGGACAGCCTCAGTGCTCCACT 
1283-1305 TGGACAGCCTCAGTGCTCCACTC 
1284-1306 GGACAGCCTCAGTGCTCCACTCA 
1285-1307 GACAGCCTCAGTGCTCCACTCAC 
1286-1308 ACAGCCTCAGTGCTCCACTCACA 
1287-1309 CAGCCTCAGTGCTCCACTCACAT 
1288-1310 AGCCTCAGTGCTCCACTCACATC 
1289-1311 GCCTCAGTGCTCCACTCACATCC 
1290-1312 CCTCAGTGCTCCACTCACATCCT 
1291-1313 CTCAGTGCTCCACTCACATCCTC 
1292-1314 TCAGTGCTCCACTCACATCCTCC 
1293-1315 CAGTGCTCCACTCACATCCTCCA 
1294-1316 AGTGCTCCACTCACATCCTCCAG 
1295-1317 GTGCTCCACTCACATCCTCCAGT 
1296-1318 TGCTCCACTCACATCCTCCAGTG 
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1297-1319 GCTCCACTCACATCCTCCAGTGG 
1298-1320 -'"', CTCCACTCACATCCTCCAGTGGC 
1299-1321 TCCACTCACATCCTCCAGTGGCT 
1300-1322 CCACTCACATCCTCCAGTGGCTG 
1301-1323 CACTCACATCCTCCAGTGGCTGA 
1302-1324 ACTCACATCCTCCAGTGGCTGAA 
1303-1325 CTCACATCCTCCAGTGGCTGAAA 
1304-1326 TCACATCCTCCAGTGGCTGAAAC 
1305-1327 CACATCCTCCAGTGGCTGAAACG 
1306-1328 ACATCCTCCAGTGGCTGAAACGT 
1307-1329 CATCCTCCAGTGGCTGAAACGTG 
1308-1330 ATCCTCCAGTGGCTGAAACGTGT 
1309-1331 TCCTCCAGTGGCTGAAACGTGTG 
1310-1332 CCTCCAGTGGCTGAAACGTGTGC 
1311-1333 CTCCAGTGGCTGAAACGTGTGCA 
1312-1334 TCCAGTGGCTGAAACGTGTGCAT 
1313-1335 CCAGTGGCTGAAACGTGTGCATG 
1314-1336 CAGTGGCTGAAACGTGTGCATGC 
1315-1337 AGTGGCTGAAACGTGTGCATGCC 
1316-1338 GTGGCTGAAACGTGTGCATGCCA 
1317-1339 TGGCTGAAACGTGTGCATGCCAA 
1318-1340 GGCTGAAACGTGTGCATGCCAAC 
1319-1341 GCTGAAACGTGTGCATGCCAACC 
1320-1342 CTGAAACGTGTGCATGCCAACCC 
1321-1343 TGAAACGTGTGCATGCCAACCCC 
1322-1344 GAAACGTGTGCATGCCAACCCCC 
1323-1345 AAACGTGTGCATGCCAACCCCCT 
1324-1346 AACGTGTGCATGCCAACCCCCTT 
1325-1347 ACGTGTGCATGCCAACCCCCTTC 
1326-1348 CGTGTGCATGCCAACCCCCTTCT 
1327-1349 GTGTGCATGCCAACCCCCTTCTG 
1328-1350 TGTGCATGCCAACCCCCTTCTGA 
1329-1351 GTGCATGCCAACCCCCTTCTGAT 
1330-1352 TGCATGCCAACCCCCTTCTGATA 
1331-1353 GCATGCCAACCCCCTTCTGATAG 
1332-1354 CATGCCAACCCCCTTCTGATAGA 
1333-1355 ATGCCAACCCCCTTCTGATAGAT 
1334-1356 TGCCAACCCCCTTCTGATAGATG 
1335-1357 GCCAACCCCCTTCTGATAGATGT 
1336-1358 CCAACCCCCTTCTGATAGATGTG 
1337-1359 CAACCCCCTTCTGATAGATGTGG 
1338-1360 AACCCCCTTCTGATAGATGTGGT 
1339-1361 ACCCCCTTCTGATAGATGTGGTC 
1340-1362 CCCCCTTCTGATAGATGTGGTCA 
1341-1363 CCCCTTCTGATAGATGTGGTCAC 
1342-1364 CCCTTCTGATAGATGTGGTCACC 
1343-1365 CCTTCTGATAGATGTGGTCACCT 
1344-1366 CTTCTGATAGATGTGGTCACCTA 
1345-1367 TTCTGATAGATGTGGTCACCTAC 
1346-1368 .. TCTGATAGATGTGGTCACCTACC 
1347-1369 CTGATAGATGTGGTCACCTACCT 
1348-1370 TGATAGATGTGGTCACCTACCTG 
1349-1371 GATAGATGTGGTCACCTACCTGG 
1350-1372 ATAGATGTGGTCACCTACCTGGT 
1351-1373 TAGATGTGGTCACCTACCTGGTG 
1352-1374 AGATGTGGTCACCTACCTGGTGG 
1353-1375 GATGTGGTCACCTACCTGGTGGC 
1354-1376 ATGTGGTCACCTACCTGGTGGCC 
1355-1377 TGTGGTCACCTACCTGGTGGCCC 
1356-1378 GTGGTCACCTACCTGGTGGCCCT 
1357-1379 TGGTCACCTACCTGGTGGCCCTG 
1358-1380 GGTCACCTACCTGGTGGCCCTGA 
1359-1381 GTCACCTACCTGGTGGCCCTGAT 
1360-1382 TCACCTACCTGGTGGCCCTGATC 
1361-1383 CACCTACCTGGTGGCCCTGATCC 
1362-1384 ACCTACCTGGTGGCCCTGATCCC 
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1363-1385 CCTACCTGGTGGCCCTGATCCCC 
1364-1386 CTACCTGGTGGCCCTGATCCCCG 
1365-1387 TACCTGGTGGCCCTGATCCCCGA 
1366-1388 ACCTGGTGGCCCTGATCCCCGAG 
1367-1389 CCTGGTGGCCCTGATCCCCGAGC 
1368-1390 CTGGTGGCCCTGATCCCCGAGCC 
1369-1391 TGGTGGCCCTGATCCCCGAGCCC 
1370-1392 GGTGGCCCTGATCCCCGAGCCCT 
1371-1393 GTGGCCCTGATCCCCGAGCCCTC 
1372-1394 TGGCCCTGATCCCCGAGCCCTCA 
1373-1395 GGCCCTGATCCCCGAGCCCTCAG 
1374-1396 GCCCTGATCCCCGAGCCCTCAGC 
1375-1397 CCCTGATCCCCGAGCCCTCAGCA 
1376-1398 CCTGATCCCCGAGCCCTCAGCAC 
1377-1399 CTGATCCCCGAGCCCTCAGCACA 
1378-1400 TGATCCCCGAGCCCTCAGCACAG 
1379-1401 GATCCCCGAGCCCTCAGCACAGC 
1380-1402 ATCCCCGAGCCCTCAGCACAGCA 
1381-1403 TCCCCGAGCCCTCAGCACAGCAG 
1382-1404 CCCCGAGCCCTCAGCACAGCAGC 
1383-1405 CCCGAGCCCTCAGCACAGCAGCT 
1384-1406 CCGAGCCCTCAGCACAGCAGCTG 
1385-1407 CGAGCCCTCAGCACAGCAGCTGC 
1386-1408 GAGCCCTCAGCACAGCAGCTGCG 
1387-1409 AGCCCTCAGCACAGCAGCTGCGA 
1388-1410 GCCCTCAGCACAGCAGCTGCGAG 
1389-1411 CCCTCAGCACAGCAGCTGCGAGA 
1390-1412 CCTCAGCACAGCAGCTGCGAGAG 
1391-1413 CTCAGCACAGCAGCTGCGAGAGA 
1392-1414 TCAGCACAGCAGCTGCGAGAGAT 
1393-1415 CAGCACAGCAGCTGCGAGAGATC 
1394-1416 AGCACAGCAGCTGCGAGAGATCT 
1395-1417 GCACAGCAGCTGCGAGAGATCTT 
1396-1418 CACAGCAGCTGCGAGAGATCTTC 
1397-1419 ACAGCAGCTGCGAGAGATCTTCA 
1398-1420 CAGCAGCTGCGAGAGATCTTCAA 
1399-1421 AGCAGCTGCGAGAGATCTTCAAC 
1400-1422 GCAGCTGCGAGAGATCTTCAACA 
1401-1423 CAGCTGCGAGAGATCTTCAACAT 
1402-1424 AGCTGCGAGAGATCTTCAACATG 
1403-1425 GCTGCGAGAGATCTTCAACATGG 
1404-1426 CTGCGAGAGATCTTCAACATGGC 
1405-1427 TGCGAGAGATCTTCAACATGGCG 
1406-1428 GCGAGAGATCTTCAACATGGCGA 
1407-1429 CGAGAGATCTTCAACATGGCGAG 
1408-1430 GAGAGATCTTCAACATGGCGAGG 
1409-1431 AGAGATCTTCAACATGGCGAGGG 
1410-1432 GAGATCTTCAACATGGCGAGGGA 
1411-1433 AGATCTTCAACATGGCGAGGGAT 
1412-1434 GATCTTCAACATGGCGAGGGATC 
1413-1435 ATCTTCAACATGGCGAGGGATCA 
1414-1436 TCTTCAACATGGCGAGGGATCAG 
1415-1437 CTTCAACATGGCGAGGGATCAGC 
1416-1438 TTCAACATGGCGAGGGATCAGCG 
1417-1439 TCAACATGGCGAGGGATCAGCGC 
1418-1440 CAACATGGCGAGGGATCAGCGCA 
1419-1441 AACATGGCGAGGGATCAGCGCAG 
1420-1442 ACATGGCGAGGGATCAGCGCAGC 
1421-1443 CATGGCGAGGGATCAGCGCAGCC 
1422-1444 ATGGCGAGGGATCAGCGCAGCCG 
1423-1445 TGGCGAGGGATCAGCGCAGCCGA 
1424-1446 GGCGAGGGATCAGCGCAGCCGAG 
1425-1447 GCGAGGGATCAGCGCAGCCGAGC 
1426-1448 CGAGGGATCAGCGCAGCCGAGCC 
1427-1449 GAGGGATCAGCGCAGCCGAGCCA 
1428-1450 AGGGATCAGCGCAGCCGAGCCAC 



Moderna Ex 1003-p. 46 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 45 of 236 US 2006/0134189 Al 

Position Sequence 
1429-1451 GGGATCAGCGCAGCCGAGCCACC 
1430-1452 GGATCAGCGCAGCCGAGCCACCT ............. 
1431-1453 GATCAGCGCAGCCGAGCCACCTT 
1432-1454 ATCAGCGCAGCCGAGCCACCTTG 
1433-1455 TCAGCGCAGCCGAGCCACCTTGT 
1434-1456 CAGCGCAGCCGAGCCACCTTGTA 
1435-1457 AGCGCAGCCGAGCCACCTTGTAT 
1436-1458 GCGCAGCCGAGCCACCTTGTATG 
1437-1459 CGCAGCCGAGCCACCTTGTATGC 
1438-1460 GCAGCCGAGCCACCTTGTATGCG 
1439-1461 CAGCCGAGCCACCTTGTATGCGC 
1440-1462 AGCCGAGCCACCTTGTATGCGCT 
1441-1463 GCCGAGCCACCTTGTATGCGCTG 
1442-1464 CCGAGCCACCTTGTATGCGCTGA 
1443-1465 CGAGCCACCTTGTATGCGCTGAG 
1444-1466 GAGCCACCTTGTATGCGCTGAGC 
1445-1467 AGCCACCTTGTATGCGCTGAGCC 
1446-1468 GCCACCTTGTATGCGCTGAGCCA 
1447-1469 CCACCTTGTATGCGCTGAGCCAC 
1448-1470 .CACCTTGTATGCGCTGAGCCACG 
1449-1471 ACCTTGTATGCGCTGAGCCACGC 
1450-1472 CCTTGTATGCGCTGAGCCACGCG 
1451-1473 CTTGTATGCGCTGAGCCACGCGG 
1452-1474 TTGTATGCGCTGAGCCACGCGGT 
1453-1475 TGTATGCGCTGAGCCACGCGGTC 
1454-1476 GTATGCGCTGAGCCACGCGGTCA 
1455-1477 TATGCGCTGAGCCACGCGGTCAA 
1456-1478 ATGCGCTGAGCCACGCGGTCAAC 
1457-1479 TGCGCTGAGCCACGCGGTCAACA 
1458-1480 GCGCTGAGCCACGCGGTCAACAA 
1459-1481 CGCTGAGCCACGCGGTCAACAAC 
1460-1482 GCTGAGCCACGCGGTCAACAACT 
1461-1483 CTGAGCCACGCGGTCAACAACTA 
1462-1484 TGAGCCACGCGGTCAACAACTAT 
1463-1485 GAGCCACGCGGTCAACAACTATC 
1464-1486 AGCCACGCGGTCAACAACTATCA 
14 65-1487 GCCACGCGGTCAACAACTATCAT 
14 66-148 8 CCACGCGGTCAACAACTATCATA 
1467-1489 CACGCGGTCAACAACTATCATAA 
1468-1490 ACGCGGTCAACAACTATCATAAG 
1469-1491 CGCGGTCAACAACTATCATAAGA 
1470-1492 GCGGTCAACAACTATCATAAGAC 
1471-1493 CGGTCAACAACTATCATAAGACA 
1472-1494 GGTCAACAACTATCATAAGACAA 
1473-1495 GTCAACAACTATCATAAGACAAA 
1474-1496 TCAACAACTATCATAAGACAAAC 
1475-1497 CAACAACTATCATAAGACAAACC 
1476-1498 AACAACTATCATAAGACAAACCC 
1477-1499 ACAACTATCATAAGACAAACCCT 
1478-1500 CAACTATCATAAGACAAACCCTA 
1479-1501 AACTATCATAAGACAAACCCTAC 
1480-1502 ACTATCATAAGACAAACCCTACA 
1481-1503 CTATCATAAGACAAACCCTACAG 
1482-1504 TATCATAAGACAAACCCTACAGG 
1483-1505 ATCATAAGACAAACCCTACAGGG 
1484-1506 TCATAAGACAAACCCTACAGGGA 
1485-1507 CATAAGACAAACCCTACAGGGAC 
1486-1508 ATAAGACAAACCCTACAGGGACC 
1487-1509 TAAGACAAACCCTACAGGGACCC 
1488-1510 AAGACAAACCCTACAGGGACCCA 
1489-1511 AGACAAACCCTACAGGGACCCAG 
1490-1512 GACAAACCCTACAGGGACCCAGG 
1491-1513 ACAAACCCTACAGGGACCCAGGA 
1492-1514 CAAACCCTACAGGGACCCAGGAG 
1493-1515 AAACCCTACAGGGACCCAGGAGC 
1494-1516 AACCCTACAGGGACCCAGGAGCT 
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1495-1517 ACCCTACAGGGACCCAGGAGCTG 
1496-1518 CCCTACAGGGACCCAGGAGCTGC 
1497-1519 CCTACAGGGACCCAGGAGCTGCT 
1498-1520 CTACAGGGACCCAGGAGCTGCTG 
1499-1521 TACAGGGACCCAGGAGCTGCTGG 
1500-1522 ACAGGGACCCAGGAGCTGCTGGA 
1501-1523 CAGGGACCCAGGAGCTGCTGGAC 
1502-1524 AGGGACCCAGGAGCTGCTGGACA 
1503-1525 GGGACCCAGGAGCTGCTGGACAT 
1504-1526 GGACCCAGGAGCTGCTGGACATT 
1505-1527 GACCCAGGAGCTGCTGGACATTG 
1506-1528 ACCCAGGAGCTGCTGGACATTGC 
1507-1529 CCCAGGAGCTGCTGGACATTGCT 
1508-1530 CCAGGAGCTGCTGGACATTGCTA 
1509-1531 CAGGAGCTGCTGGACATTGCTAA 
1510-1532 AGGAGCTGCTGGACATTGCTAAT 
1511-1533 GGAGCTGCTGGACATTGCTAATT 
1512-1534 GAGCTGCTGGACATTGCTAATTA 
1513-1535 AGCTGCTGGACATTGCTAATTAC 
1514-1536 GCTGCTGGACATTGCTAATTACC 
1515-1537 CTGCTGGACATTGCTAATTACCT 
1516-1538 TGCTGGACATTGCTAATTACCTG 
1517-1539 GCTGGACATTGCTAATTACCTGA 
1518-1540 CTGGACATTGCTAATTACCTGAT 
1519-1541 TGGACATTGCTAATTACCTGATG 
1520-1542 GGACATTGCTAATTACCTGATGG 
1521-1543 GACATTGCTAATTACCTGATGGA 
1522-1544 ACATTGCTAATTACCTGATGGAA 
1523-1545 CATTGCTAATTACCTGATGGAAC 
1524-1546 ATTGCTAATTACCTGATGGAACA 
1525-1547 TTGCTAATTACCTGATGGAACAG 
1526-1548 TGCTAATTACCTGATGGAACAGA 
1527-1549 GCTAATTACCTGATGGAACAGAT 
1528-1550 CTAATTACCTGATGGAACAGATT 
1529-1551 TAATTACCTGATGGAACAGATTC 
1530-1552 AATTACCTGATGGAACAGATTCA 
1531-1553 ATTACCTGATGGAACAGATTCAA 
1532-1554 TTACCTGATGGAACAGATTCAAG 
1533-1555 TACCTGATGGAACAGATTCAAGA 
1534-1556 ACCTGATGGAACAGATTCAAGAT 
1535-1557 CCTGATGGAACAGATTCAAGATG 
1536-1558 CTGATGGAACAGATTCAAGATGA 
1537-1559 TGATGGAACAGATTCAAGATGAC 
1538-1560 GATGGAACAGATTCAAGATGACT 
1539-1561 ATGGAACAGATTCAAGATGACTG 
1540-1562 TGGAACAGATTCAAGATGACTGC 
1541-1563 GGAACAGATTCAAGATGACTGCA 
1542-1564 GAACAGATTCAAGATGACTGCAC 
1543-1565 AACAGATTCAAGATGACTGCACT 
1544-1566 ACAGATTCAAGATGACTGCACTG 
1545-1567 CAGATTCAAGATGACTGCACTGG 
1546-1568 AGATTCAAGATGACTGCACTGGG 
1547-1569 GATTCAAGATGACTGCACTGGGG 
1548-1570 ATTCAAGATGACTGCACTGGGGA 
1549-1571 TTCAAGATGACTGCACTGGGGAT 
1550-1572 TCAAGATGACTGCACTGGGGATG 
1551-1573 CAAGATGACTGCACTGGGGATGA 
1552-1574 AAGATGACTGCACTGGGGATGAA 
1553-1575 AGATGACTGCACTGGGGATGAAG 
1554-1576 GATGACTGCACTGGGGATGAAGA 
1555-1577 ATGACTGCACTGGGGATGAAGAT 
1556-1578 TGACTGCACTGGGGATGAAGATT 
1557-1579 GACTGCACTGGGGATGAAGATTA 
1558-1580 ACTGCACTGGGGATGAAGATTAC 
1559-1581 CTGCACTGGGGATGAAGATTACA 
1560-1582 TGCACTGGGGATGAAGATTACAC 
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1561-1583 GCACTGGGGATGAAGATTACACC 
1562-1584 CACTGGGGATGAAGATTACACCT 
1563-1585 ACTGGGGATGAAGATTACACCTA 
1564-1586 CTGGGGATGAAGATTACACCTAT 
1565-1587 TGGGGATGAAGATTACACCTATT 
1566-1588 GGGGATGAAGATTACACCTATTT 
1567-1589 GGGATGAAGATTACACCTATTTG 
1568-1590 GGATGAAGATTACACCTATTTGA 
1569-1591 GATGAAGATTACACCTATTTGAT 
1570-1592 ATGAAGATTACACCTATTTGATT 
1571-1593 TGAAGATTACACCTATTTGATTC 
1572-1594 GAAGATTACACCTATTTGATTCT 
1573-1595 AAGATTACACCTATTTGATTCTG 
1574-1596 AGATTACACCTATTTGATTCTGC 
1575-1597 GATTACACCTATTTGATTCTGCG 
1576-1598 ATTACACCTATTTGATTCTGCGG 
1577-1599 TTACACCTATTTGATTCTGCGGG 
1578-1600 TACACCTATTTGATTCTGCGGGT 
1579-1601 ACACCTATTTGATTCTGCGGGTC 
1580-1602 CACCTATTTGATTCTGCGGGTCA 
1581-1603 ACCTATTTGATTCTGCGGGTCAT 
1582-1604 CCTATTTGATTCTGCGGGTCATT 
1583-1605 CTATTTGATTCTGCGGGTCATTG 
1584-1606 TATTTGATTCTGCGGGTCATTGG 
1585-1607 ATTTGATTCTGCGGGTCATTGGA 
1586-1608 TTTGATTCTGCGGGTCATTGGAA 
1587-1609 TTGATTCTGCGGGTCATTGGAAA 
1588-1610 TGATTCTGCGGGTCATTGGAAAT 
1589-1611 GATTCTGCGGGTCATTGGAAATA 
1590-1612 ATTCTGCGGGTCATTGGAAATAT 
1591-1613 TTCTGCGGGTCATTGGAAATATG 
1592-1614 TCTGCGGGTCATTGGAAATATGG 
1593-1615 CTGCGGGTCATTGGAAATATGGG 
1594-1616 TGCGGGTCATTGGAAATATGGGC 
1595-1617 GCGGGTCATTGGAAATATGGGCC 
1596-1618 CGGGTCATTGGAAATATGGGCCA 
1597-1619 GGGTCATTGGAAATATGGGCCAA 
1598-1620 GGTCATTGGAAATATGGGCCAAA 
1599-1621 GTCATTGGAAATATGGGCCAAAC 
1600-1622 TCATTGGAAATATGGGCCAAACC 
1601-1623 CATTGGAAATATGGGCCAAACCA 
1602-1624 ATTGGAAATATGGGCCAAACCAT 
1603-1625 TTGGAAATATGGGCCAAACCATG 
1604-1626 TGGAAATATGGGCCAAACCATGG 
1605-1627 GGAAATATGGGCCAAACCATGGA 
1606-1628 GAAATATGGGCCAAACCATGGAG 
1607-1629 AAATATGGGCCAAACCATGGAGC 
1608-1630 AATATGGGCCAAACCATGGAGCA 
1609-1631 ATATGGGCCAAACCATGGAGCAG 
1610-1632 TATGGGCCAAACCATGGAGCAGT 
1611-1633 ATGGGCCAAACCATGGAGCAGTT 
1612-1634 TGGGCCAAACCATGGAGCAGTTA 
1613-1635 GGGCCAAACCATGGAGCAGTTAA 
1614-1636 GGCCAAACCATGGAGCAGTTAAC 
1615-1637 GCCAAACCATGGAGCAGTTAACT 
1616-1638 CCAAACCATGGAGCAGTTAACTC 
1617-1639 CAAACCATGGAGCAGTTAACTCC 
1618-1640 AAACCATGGAGCAGTTAACTCCA 
1619-1641 AACCATGGAGCAGTTAACTCCAG 
1620-1642 ACCATGGAGCAGTTAACTCCAGA 
1621-1643 CCATGGAGCAGTTAACTCCAGAA 
1622-1644 CATGGAGCAGTTAACTCCAGAAC 
1623-1645 ATGGAGCAGTTAACTCCAGAACT 
1624-1646 TGGAGCAGTTAACTCCAGAACTC 
1625-1647 GGAGCAGTTAACTCCAGAACTCA 
1626-1648 GAGCAGTTAACTCCAGAACTCAA 
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1627-1649 AGCAGTTAACTCCAGAACTCAAG 
1628-1650 GCAGTTAACTCCAGAACTCAAGT 
1629-1651 CAGTTAACTCCAGAACTCAAGTC 
1630-1652 AGTTAACTCCAGAACTCAAGTCT 
1631-1653 GTTAACTCCAGAACTCAAGTCTT 
1632-1654 TTAACTCCAGAACTCAAGTCTTC 
1633-1655 TAACTCCAGAACTCAAGTCTTCA 
1634-1656 AACTCCAGAACTCAAGTCTTCAA 
1635-1657 ACTCCAGAACTCAAGTCTTCAAT 
1636-1658 CTCCAGAACTCAAGTCTTCAATC 
1637-1659 TCCAGAACTCAAGTCTTCAATCC 
1638-1660 CCAGAACTCAAGTCTTCAATCCT 
1639-1661 CAGAACTCAAGTCTTCAATCCTC 
1640-1662 AGAACTCAAGTCTTCAATCCTCA 
1641-1663 GAACTCAAGTCTTCAATCCTCAA 
1642-1664 AACTCAAGTCTTCAATCCTCAAA 
1643-1665 ACTCAAGTCTTCAATCCTCAAAT 
1644-1666 CTCAAGTCTTCAATCCTCAAATG 
1645-1667 TCAAGTCTTCAATCCTCAAATGT 
1646-1668 CAAGTCTTCAATCCTCAAATGTG 
1647-1669 AAGTCTTCAATCCTCAAATGTGT 
1648-1670 AGTCTTCAATCCTCAAATGTGTC 
1649-1671 GTCTTCAATCCTCAAATGTGTCC 
1650-1672 TCTTCAATCCTCAAATGTGTCCA 
1651-1673 CTTCAATCCTCAAATGTGTCCAA 
1652-1674 TTCAATCCTCAAATGTGTCCAAA 
1653-1675 TCAATCCTCAAATGTGTCCAAAG 
1654-1676 CAATCCTCAAATGTGTCCAAAGT 
1655-1677 AATCCTCAAATGTGTCCAAAGTA 
1656-1678 ATCCTCAAATGTGTCCAAAGTAC 
1657-1679 TCCTCAAATGTGTCCAAAGTACA 
1658-1680 CCTCAAATGTGTCCAAAGTACAA 
1659-1681 CTCAAATGTGTCCAAAGTACAAA 
1660-1682 TCAAATGTGTCCAAAGTACAAAG 
1661-1683 CAAATGTGTCCAAAGTACAAAGC 
1662-1684 AAATGTGTCCAAAGTACAAAGCC 
1663-1685 AATGTGTCCAAAGTACAAAGCCA 
1664-1686 ATGTGTCCAAAGTACAAAGCCAT 
1665-1687 TGTGTCCAAAGTACAAAGCCATC 
1666-1688 GTGTCCAAAGTACAAAGCCATCA 
1667-1689 TGTCCAAAGTACAAAGCCATCAC 
1668-1690 GTCCAAAGTACAAAGCCATCACT 
1669-1691 TCCAAAGTACAAAGCCATCACTG 
1670-1692 CCAAAGTACAAAGCCATCACTGA 
1671-1693 CAAAGTACAAAGCCATCACTGAT 
1672-1694 AAAGTACAAAGCCATCACTGATG 
1673-1695 AAGTACAAAGCCATCACTGATGA 
1674-1696 AGTACAAAGCCATCACTGATGAT 
1675-1697 GTACAAAGCCATCACTGATGATC 
1676-1698 TACAAAGCCATCACTGATGATCC 
1677-1699 ACAAAGCCATCACTGATGATCCA 
1678-1700 CAAAGCCATCACTGATGATCCAG 
1679-1701 AAAGCCATCACTGATGATCCAGA 
1680-1702 AAGCCATCACTGATGATCCAGAA 
1681-1703 AGCCATCACTGATGATCCAGAAA 
1682-1704 GCCATCACTGATGATCCAGAAAG 
1683-1705 CCATCACTGATGATCCAGAAAGC 
1684-1706 CATCACTGATGATCCAGAAAGCT 
1685-1707 ATCACTGATGATCCAGAAAGCTG 
1686-1708 TCACTGATGATCCAGAAAGCTGC 
1687-1709 CACTGATGATCCAGAAAGCTGCC 
1688-1710 ACTGATGATCCAGAAAGCTGCCA 
1689-1711 CTGATGATCCAGAAAGCTGCCAT 
1690-1712 TGATGATCCAGAAAGCTGCCATC 
1691-1713 GATGATCCAGAAAGCTGCCATCC 
1692-1714 ATGATCCAGAAAGCTGCCATCCA 
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1693-1715 TGATCCAGAAAGCTGCCATCCAG 
1694-1716 GATCCAGAAAGCTGCCATCCAGG 
1695-1717 ATCCAGAAAGCTGCCATCCAGGC 
1696-1718 TCCAGAAAGCTGCCATCCAGGCT 
1697-1719 CCAGAAAGCTGCCATCCAGGCTC 
1698-1720 CAGAAAGCTGCCATCCAGGCTCT 
1699-1721 AGAAAGCTGCCATCCAGGCTCTG 
1700-1722 GAAAGCTGCCATCCAGGCTCTGC 
1701-1723 AAAGCTGCCATCCAGGCTCTGCG 
1702-1724 AAGCTGCCATCCAGGCTCTGCGG 
1703-1725 AGCTGCCATCCAGGCTCTGCGGA 
1704-1726 GCTGCCATCCAGGCTCTGCGGAA 
1705-1727 CTGCCATCCAGGCTCTGCGGAAA 
1706-1728 TGCCATCCAGGCTCTGCGGAAAA 
1707-1729 GCCATCCAGGCTCTGCGGAAAAT 
1708-1730 CCATCCAGGCTCTGCGGAAAATG 
1709-1731 CATCCAGGCTCTGCGGAAAATGG 
1710-1732 ATCCAGGCTCTGCGGAAAATGGA 
1711-1733 TCCAGGCTCTGCGGAAAATGGAG 
1712-1734 CCAGGCTCTGCGGAAAATGGAGC 
1713-1735 CAGGCTCTGCGGAAAATGGAGCC 
1714-1736 AGGCTCTGCGGAAAATGGAGCCT 
1715-1737 GGCTCTGCGGAAAATGGAGCCTA 
1716-1738 GCTCTGCGGAAAATGGAGCCTAA 
1717-1739 CTCTGCGGAAAATGGAGCCTAAA 
1718-1740 TCTGCGGAAAATGGAGCCTAAAG 
1719-1741 CTGCGGAAAATGGAGCCTAAAGA 
1720-1742 TGCGGAAAATGGAGCCTAAAGAC 
1721-1743 GCGGAAAATGGAGCCTAAAGACA 
1722-1744 CGGAAAATGGAGCCTAAAGACAA 
1723-1745 GGAAAATGGAGCCTAAAGACAAG 
1724-1746 GAAAATGGAGCCTAAAGACAAGG 
1725-1747 AAAATGGAGCCTAAAGACAAGGA 
1726-1748 AAATGGAGCCTAAAGACAAGGAC 
1727-1749 AATGGAGCCTAAAGACAAGGACC 
1728-1750 ATGGAGCCTAAAGACAAGGACCA 
1729-1751 TGGAGCCTAAAGACAAGGACCAG 
1730-1752 GGAGCCTAAAGACAAGGACCAGG 
1731-1753 GAGCCTAAAGACAAGGACCAGGA 
1732-1754 AGCCTAAAGACAAGGACCAGGAG 
1733-1755 GCCTAAAGACAAGGACCAGGAGG 
1734-1756 CCTAAAGACAAGGACCAGGAGGT 
1735-1757 CTAAAGACAAGGACCAGGAGGTT 
1736-1758 TAAAGACAAGGACCAGGAGGTTC 
1737-1759 AAAGACAAGGACCAGGAGGTTCT 
1738-1760 AAGACAAGGACCAGGAGGTTCTT 
1739-1761 AGACAAGGACCAGGAGGTTCTTC 
1740-1762 GACAAGGACCAGGAGGTTCTTCT 
1741-1763 ACAAGGACCAGGAGGTTCTTCTT 
1742-1764 CAAGGACCAGGAGGTTCTTCTTC 
1743-1765 AAGGACCAGGAGGTTCTTCTTCA 
1744-1766 AGGACCAGGAGGTTCTTCTTCAG 
1745-1767 GGACCAGGAGGTTCTTCTTCAGA 
1746-1768 GACCAGGAGGTTCTTCTTCAGAC 
1747-1769 ACCAGGAGGTTCTTCTTCAGACT 
1748-1770 CCAGGAGGTTCTTCTTCAGACTT 
1749-1771 CAGGAGGTTCTTCTTCAGACTTT 
1750-1772 AGGAGGTTCTTCTTCAGACTTTC 
1751-1773 GGAGGTTCTTCTTCAGACTTTCC 
1752-1774 GAGGTTCTTCTTCAGACTTTCCT 
1753-1775 AGGTTCTTCTTCAGACTTTCCTT 
1754-1776 GGTTCTTCTTCAGACTTTCCTTG 
1755-1777 GTTCTTCTTCAGACTTTCCTTGA 
1756-1778 TTCTTCTTCAGACTTTCCTTGAT 
1757-1779 TCTTCTTCAGACTTTCCTTGATG 
1758-1780 CTTCTTCAGACTTTCCTTGATGA 
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1759-1781 TTCTTCAGACTTTCCTTGATGAT 
1760-1782 TCTTCAGACTTTCCTTGATGATG 
1761-1783 CTTCAGACTTTCCTTGATGATGC 
1762-1784 TTCAGACTTTCCTTGATGATGCT 
1763-1785 TCAGACTTTCCTTGATGATGCTT 
1764-1786 CAGACTTTCCTTGATGATGCTTC 
1765-1787 AGACTTTCCTTGATGATGCTTCT 
1766-1788 GACTTTCCTTGATGATGCTTCTC 
1767-1789 ACTTTCCTTGATGATGCTTCTCC 
1768-1790 CTTTCCTTGATGATGCTTCTCCG 
1769-1791 TTTCCTTGATGATGCTTCTCCGG 
1770-1792 TTCCTTGATGATGCTTCTCCGGG 
1771-1793 TCCTTGATGATGCTTCTCCGGGA 
1772-1794 CCTTGATGATGCTTCTCCGGGAG 
1773-1795 CTTGATGATGCTTCTCCGGGAGA 
1774-1796 TTGATGATGCTTCTCCGGGAGAT 
1775-1797 TGATGATGCTTCTCCGGGAGATA 
1776-1798 GATGATGCTTCTCCGGGAGATAA 
1777-1799 ATGATGCTTCTCCGGGAGATAAG 
1778-1800 TGATGCTTCTCCGGGAGATAAGC 
1779-1801 GATGCTTCTCCGGGAGATAAGCG 
1780-1802 ATGCTTCTCCGGGAGATAAGCGA 
1781-1803 TGCTTCTCCGGGAGATAAGCGAC 
1782-1804 GCTTCTCCGGGAGATAAGCGACT 
1783-1805 CTTCTCCGGGAGATAAGCGACTG 
1784-1806 TTCTCCGGGAGATAAGCGACTGG 
1785-1807 TCTCCGGGAGATAAGCGACTGGC 
1786-1808 CTCCGGGAGATAAGCGACTGGCT 
1787-1809 TCCGGGAGATAAGCGACTGGCTG 
1788-1810 CCGGGAGATAAGCGACTGGCTGC 
1789-1811 CGGGAGATAAGCGACTGGCTGCC 
1790-1812 GGGAGATAAGCGACTGGCTGCCT 
1791-1813 GGAGATAAGCGACTGGCTGCCTA 
1792-1814 GAGATAAGCGACTGGCTGCCTAT 
1793-1815 AGATAAGCGACTGGCTGCCTATC 
1794-1816 GATAAGCGACTGGCTGCCTATCT 
1795-1817 ATAAGCGACTGGCTGCCTATCTT 
1796-1818 TAAGCGACTGGCTGCCTATCTTA 
1797-1819 AAGCGACTGGCTGCCTATCTTAT 
1798-1820 AGCGACTGGCTGCCTATCTTATG 
1799-1821 GCGACTGGCTGCCTATCTTATGT 
1800-1822 CGACTGGCTGCCTATCTTATGTT 
1801-1823 GACTGGCTGCCTATCTTATGTTG 
1802-1824 ACTGGCTGCCTATCTTATGTTGA 
1803-1825 CTGGCTGCCTATCTTATGTTGAT 
1804-1826 TGGCTGCCTATCTTATGTTGATG 
1805-1827 GGCTGCCTATCTTATGTTGATGA 
1806-1828 GCTGCCTATCTTATGTTGATGAG 
1807-1829 CTGCCTATCTTATGTTGATGAGG 
1808-1830 TGCCTATCTTATGTTGATGAGGA 
1809-1831 GCCTATCTTATGTTGATGAGGAG 
1810-1832 CCTATCTTATGTTGATGAGGAGT 
1811-1833 CTATCTTATGTTGATGAGGAGTC 
1812-1834 TATCTTATGTTGATGAGGAGTCC 
1813-1835 ATCTTATGTTGATGAGGAGTCCT 
1814-1836 TCTTATGTTGATGAGGAGTCCTT 
1815-1837 CTTATGTTGATGAGGAGTCCTTC 
1816-1838 TTATGTTGATGAGGAGTCCTTCA 
1817-1839 TATGTTGATGAGGAGTCCTTCAC 
1818-1840 ATGTTGATGAGGAGTCCTTCACA 
1819-1841 TGTTGATGAGGAGTCCTTCACAG 
1820-1842 GTTGATGAGGAGTCCTTCACAGG 
1821-1843 TTGATGAGGAGTCCTTCACAGGC 
1822-1844 TGATGAGGAGTCCTTCACAGGCA 
1823-1845 GATGAGGAGTCCTTCACAGGCAG 
1824-1846 ATGAGGAGTCCTTCACAGGCAGA 
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1825-1847 TGAGGAGTCCTTCACAGGCAGAT 
1826-1848 GAGGAGTCCTTCACAGGCAGATA 
1827-1849 AGGAGTCCTTCACAGGCAGATAT 
1828-1850 GGAGTCCTTCACAGGCAGATATT 
1829-1851 GAGTCCTTCACAGGCAGATATTA 
1830-1852 AGTCCTTCACAGGCAGATATTAA 
1831-1853 GTCCTTCACAGGCAGATATTAAC 
1832-1854 TCCTTCACAGGCAGATATTAACA 
1833-1855 CCTTCACAGGCAGATATTAACAA 
1834-1856 CTTCACAGGCAGATATTAACAAA 
1835-1857 TTCACAGGCAGATATTAACAAAA 
1836-1858 TCACAGGCAGATATTAACAAAAT 
1837-1859 CACAGGCAGATATTAACAAAATT 
1838-1860 ACAGGCAGATATTAACAAAATTG 
1839-1861 CAGGCAGATATTAACAAAATTGT 
1840-1862 AGGCAGATATTAACAAAATTGTC 
1841-1863 GGCAGATATTAACAAAATTGTCC 
1842-1864 GCAGATATTAACAAAATTGTCCA 
1843-1865 CAGATATTAACAAAATTGTCCAA 
1844-1866 AGATATTAACAAAATTGTCCAAA 
1845-1867 GATATTAACAAAATTGTCCAAAT 
1846-1868 ATATTAACAAAATTGTCCAAATT 
1847-1869 TATTAACAAAATTGTCCAAATTC 
1848-1870 ATTAACAAAATTGTCCAAATTCT 
1849-1871 TTAACAAAATTGTCCAAATTCTA 
1850-1872 TAACAAAATTGTCCAAATTCTAC 
1851-1873 AACAAAATTGTCCAAATTCTACC 
1852-1874 ACAAAATTGTCCAAATTCTACCA 
1853-1875 CAAAATTGTCCAAATTCTACCAT 
1854-1876 AAAATTGTCCAAATTCTACCATG 
1855-1877 AAATTGTCCAAATTCTACCATGG 
1856-1878 AATTGTCCAAATTCTACCATGGG 
1857-1879 ATTGTCCAAATTCTACCATGGGA 
1858-1880 TTGTCCAAATTCTACCATGGGAA 
1859-1881 TGTCCAAATTCTACCATGGGAAC 
1860-1882 GTCCAAATTCTACCATGGGAACA 
1861-1883 TCCAAATTCTACCATGGGAACAG 
1862-1884 CCAAATTCTACCATGGGAACAGA 
1863-1885 CAAATTCTACCATGGGAACAGAA 
1864-1886 AAATTCTACCATGGGAACAGAAT 
1865-1887 AATTCTACCATGGGAACAGAATG 
1866-1888 ATTCTACCATGGGAACAGAATGA 
1867-1889 TTCTACCATGGGAACAGAATGAG 
1868-1890 TCTACCATGGGAACAGAATGAGC 
1869-1891 CTACCATGGGAACAGAATGAGCA 
1870-1892 TACCATGGGAACAGAATGAGCAA 
1871-1893 ACCATGGGAACAGAATGAGCAAG 
1872-1894 CCATGGGAACAGAATGAGCAAGT 
1873-1895 CATGGGAACAGAATGAGCAAGTG 
1874-1896 ATGGGAACAGAATGAGCAAGTGA 
1875-1897 TGGGAACAGAATGAGCAAGTGAA 
1876-1898 GGGAACAGAATGAGCAAGTGAAG 
1877-1899 GGAACAGAATGAGCAAGTGAAGA 
1878-1900 GAACAGAATGAGCAAGTGAAGAA 
1879-1901 AACAGAATGAGCAAGTGAAGAAC 
1880-1902 ACAGAATGAGCAAGTGAAGAACT 
1881-1903 CAGAATGAGCAAGTGAAGAACTT 
1882-1904 AGAATGAGCAAGTGAAGAACTTT 
1883-1905 GAATGAGCAAGTGAAGAACTTTG 
1884-1906 AATGAGCAAGTGAAGAACTTTGT 
1885-1907 ATGAGCAAGTGAAGAACTTTGTG 
1886-1908 TGAGCAAGTGAAGAACTTTGTGG 
1887-1909 GAGCAAGTGAAGAACTTTGTGGC 
1888-1910 AGCAAGTGAAGAACTTTGTGGCT 
1889-1911 GCAAGTGAAGAACTTTGTGGCTT 
1890-1912 CAAGTGAAGAACTTTGTGGCTTC 
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1891-1913 AAGTGAAGAACTTTGTGGCTTCC 
1892-1914 AGTGAAGAACTTTGTGGCTTCCC 
1893-1915 GTGAAGAACTTTGTGGCTTCCCA 
1894-1916 TGAAGAACTTTGTGGCTTCCCAT 
1895-1917 GAAGAACTTTGTGGCTTCCCATA 
1896-1918 AAGAACTTTGTGGCTTCCCATAT 
1897-1919 AGAACTTTGTGGCTTCCCATATT 
1898-1920 GAACTTTGTGGCTTCCCATATTG 
1899-1921 AACTTTGTGGCTTCCCATATTGC 
1900-1922 ACTTTGTGGCTTCCCATATTGCC 
1901-1923 CTTTGTGGCTTCCCATATTGCCA 
1902-1924 TTTGTGGCTTCCCATATTGCCAA 
1903-1925 TTGTGGCTTCCCATATTGCCAAT 
1904-1926 TGTGGCTTCCCATATTGCCAATA 
1905-1927 GTGGCTTCCCATATTGCCAATAT 
1906-1928 TGGCTTCCCATATTGCCAATATC 
1907-1929 GGCTTCCCATATTGCCAATATCT 
1908-1930 GCTTCCCATATTGCCAATATCTT 
1909-1931 CTTCCCATATTGCCAATATCTTG 
1910-1932 TTCCCATATTGCCAATATCTTGA 
1911-1933 TCCCATATTGCCAATATCTTGAA 
1912-1934 CCCATATTGCCAATATCTTGAAC 
1913-1935 CCATATTGCCAATATCTTGAACT 
1914-1936 CATATTGCCAATATCTTGAACTC · 
1915-1937 ATATTGCCAATATCTTGAACTCA 
1916-1938 TATTGCCAATATCTTGAACTCAG 
1917-1939 ATTGCCAATATCTTGAACTCAGA 
1918-1940 TTGCCAATATCTTGAACTCAGAA 
1919-1941 TGCCAATATCTTGAACTCAGAAG 
1920-1942 GCCAATATCTTGAACTCAGAAGA 
1921-1943 CCAATATCTTGAACTCAGAAGAA 
1922-1944 CAATATCTTGAACTCAGAAGAAT 
1923-1945 AATATCTTGAACTCAGAAGAATT 
1924-1946 ATATCTTGAACTCAGAAGAATTG 
1925-1947 TATCTTGAACTCAGAAGAATTGG 
1926-1948 ATCTTGAACTCAGAAGAATTGGA 
1927-1949 TCTTGAACTCAGAAGAATTGGAT 
1928-1950 CTTGAACTCAGAAGAATTGGATA 
1929-1951 TTGAACTCAGAAGAATTGGATAT 
1930-1952 TGAACTCAGAAGAATTGGATATC 
1931-1953 GAACTCAGAAGAATTGGATATCC 
1932-1954 AACTCAGAAGAATTGGATATCCA 
1933-1955 ACTCAGAAGAATTGGATATCCAA 
1934-1956 CTCAGAAGAATTGGATATCCAAG 
1935-1957 TCAGAAGAATTGGATATCCAAGA 
1936-1958 CAGAAGAATTGGATATCCAAGAT 
1937-1959 AGAAGAATTGGATATCCAAGATC 
1938-1960 GAAGAATTGGATATCCAAGATCT 
1939-1961 AAGAATTGGATATCCAAGATCTG 
1940-1962 AGAATTGGATATCCAAGATCTGA 
1941-1963 GAATTGGATATCCAAGATCTGAA 
1942-1964 AATTGGATATCCAAGATCTGAAA 
1943-1965 ATTGGATATCCAAGATCTGAAAA 
1944-1966 TTGGATATCCAAGATCTGAAAAA 
1945-1967 TGGATATCCAAGATCTGAAAAAG 
1946-1968 GGATATCCAAGATCTGAAAAAGT 
1947-1969 GATATCCAAGATCTGAAAAAGTT 
1948-1970 ATATCCAAGATCTGAAAAAGTTA 
1949-1971 TATCCAAGATCTGAAAAAGTTAG 
1950-1972 ATCCAAGATCTGAAAAAGTTAGT 
1951-1973 TCCAAGATCTGAAAAAGTTAGTG 
1952-1974 CCAAGATCTGAAAAAGTTAGTGA 
1953-1975 CAAGATCTGAAAAAGTTAGTGAA 
1954-1976 AAGATCTGAAAAAGTTAGTGAAA 
1955-1977 AGATCTGAAAAAGTTAGTGAAAG 
1956-1978 GATCTGAAAAAGTTAGTGAAAGA 
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1957-1979 ATCTGAAAAAGTTAGTGAAAGAA 
1958-1980 TCTGAAAAAGTTAGTGAAAGAAG 
1959-1981 CTGAAAAAGTTAGTGAAAGAAGC 
1960-1982 TGAAAAAGTTAGTGAAAGAAGCT 
1961-1983 GAAAAAGTTAGTGAAAGAAGCTC 
1962-1984 AAAAAGTTAGTGAAAGAAGCTCT 
1963-1985 AAAAGTTAGTGAAAGAAGCTCTG 
1964-1986 AAAGTTAGTGAAAGAAGCTCTGA 
1965-1987 AAGTTAGTGAAAGAAGCTCTGAA 
1966-1988 AGTTAGTGAAAGAAGCTCTGAAA 
1967-1989 GTTAGTGAAAGAAGCTCTGAAAG 
1968-1990 TTAGTGAAAGAAGCTCTGAAAGA 
1969-1991 TAGTGAAAGAAGCTCTGAAAGAA 
1970-1992 AGTGAAAGAAGCTCTGAAAGAAT 
1971-1993 GTGAAAGAAGCTCTGAAAGAATC 
1972-1994 TGAAAGAAGCTCTGAAAGAATCT 
1973-1995 GAAAGAAGCTCTGAAAGAATCTC 
1974-1996 AAAGAAGCTCTGAAAGAATCTCA 
1975-1997 AAGAAGCTCTGAAAGAATCTCAA 
1976-1998 AGAAGCTCTGAAAGAATCTCAAC 
1977-1999 GAAGCTCTGAAAGAATCTCAACT 
1978-2000 AAGCTCTGAAAGAATCTCAACTT 
1979-2001 AGCTCTGAAAGAATCTCAACTTC 
1980-2002 GCTCTGAAAGAATCTCAACTTCC 
1981-2003 CTCTGAAAGAATCTCAACTTCCA 
1982-2004 TCTGAAAGAATCTCAACTTCCAA 
1983-2005 CTGAAAGAATCTCAACTTCCAAC 
1984-2006 TGAAAGAATCTCAACTTCCAACT 
1985-2007 GAAAGAATCTCAACTTCCAACTG 
1986-2008 AAAGAATCTCAACTTCCAACTGT 
1987-2009 AAGAATCTCAACTTCCAACTGTC 
1988-2010 AGAATCTCAACTTCCAACTGTCA 
1989-2011 GAATCTCAACTTCCAACTGTCAT 
1990-2012 AATCTCAACTTCCAACTGTCATG 
1991-2013 ATCTCAACTTCCAACTGTCATGG 
1992-2014 TCTCAACTTCCAACTGTCATGGA 
1993-2015 CTCAACTTCCAACTGTCATGGAC 
1994-2016 TCAACTTCCAACTGTCATGGACT 
1995-2017 CAACTTCCAACTGTCATGGACTT 
1996-2018 AACTTCCAACTGTCATGGACTTC 
1997-2019 ACTTCCAACTGTCATGGACTTCA 
1998-2020 CTTCCAACTGTCATGGACTTCAG 
1999-2021 TTCCAACTGTCATGGACTTCAGA 
2000-2022 TCCAACTGTCATGGACTTCAGAA 
2001-2023 CCAACTGTCATGGACTTCAGAAA 
2002-2024 CAACTGTCATGGACTTCAGAAAA 
2003-2025 AACTGTCATGGACTTCAGAAAAT 
2004-2026 ACTGTCATGGACTTCAGAAAATT 
2005-2027 CTGTCATGGACTTCAGAAAATTC 
2006-2028 TGTCATGGACTTCAGAAAATTCT 
2007-2029 GTCATGGACTTCAGAAAATTCTC 
2008-2030 TCATGGACTTCAGAAAATTCTCT 
2009-2031 CATGGACTTCAGAAAATTCTCTC 
2010-2032 ATGGACTTCAGAAAATTCTCTCG 
2011-2033 TGGACTTCAGAAAATTCTCTCGG 
2012-2034 GGACTTCAGAAAATTCTCTCGGA 
2013-2035 GACTTCAGAAAATTCTCTCGGAA 
2014-2036 ACTTCAGAAAATTCTCTCGGAAC 
2015-2037 CTTCAGAAAATTCTCTCGGAACT 
2016-2038 TTCAGAAAATTCTCTCGGAACTA 
2017-2039 TCAGAAAATTCTCTCGGAACTAT 
2018-2040 CAGAAAATTCTCTCGGAACTATC 
2019-2041 AGAAAATTCTCTCGGAACTATCA 
2020-2042 GAAAATTCTCTCGGAACTATCAA 
2021-2043 AAAATTCTCTCGGAACTATCAAC 
2022-2044 AAATTCTCTCGGAACTATCAACT 



Moderna Ex 1003-p. 55 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 54 of 236 US 2006/0134189 Al 

Position Sequence 
2023-2045 AATTCTCTCGGAACTATCAACTC 
2024-2046 ATTCTCTCGGAACTATCAACTCT 
2025-2047 TTCTCTCGGAACTATCAACTCTA 
2026-2048 TCTCTCGGAACTATCAACTCTAC 
2027-2049 CTCTCGGAACTATCAACTCTACA 
2028-2050 TCTCGGAACTATCAACTCTACAA 
2029-2051 CTCGGAACTATCAACTCTACAAA 
2030-2052 TCGGAACTATCAACTCTACAAAT 
2031-2053 CGGAACTATCAACTCTACAAATC 
2032-2054 GGAACTATCAACTCTACAAATCT 
2033-2055 GAACTATCAACTCTACAAATCTG 
2034-2056 AACTATCAACTCTACAAATCTGT 
2035-2057 ACTATCAACTCTACAAATCTGTT 
2036-2058 CTATCAACTCTACAAATCTGTTT 
2037-2059 TATCAACTCTACAAATCTGTTTC 
2038-2060 ATCAACTCTACAAATCTGTTTCT 
2039-2061 TCAACTCTACAAATCTGTTTCTC 
2040-2062 CAACTCTACAAATCTGTTTCTCT 
2041-2063 AACTCTACAAATCTGTTTCTCTT 
2042-2064 ACTCTACAAATCTGTTTCTCTTC 
2043-2065 CTCTACAAATCTGTTTCTCTTCC 
2044-2066 TCTACAAATCTGTTTCTCTTCCA 
2045-2067 CTACAAATCTGTTTCTCTTCCAT 
2046-2068 TACAAATCTGTTTCTCTTCCATC 
2047-2069 ACAAATCTGTTTCTCTTCCATCA 
2048-2070 CAAATCTGTTTCTCTTCCATCAC 
2049-2071 AAATCTGTTTCTCTTCCATCACT 
2050-2072 AATCTGTTTCTCTTCCATCACTT 
2051-2073 ATCTGTTTCTCTTCCATCACTTG 
2052-2074 TCTGTTTCTCTTCCATCACTTGA 
2053-2075 CTGTTTCTCTTCCATCACTTGAC 
2054-2076 TGTTTCTCTTCCATCACTTGACC 
2055-2077 GTTTCTCTTCCATCACTTGACCC 
2056-2078 TTTCTCTTCCATCACTTGACCCA 
2057-2079 TTCTCTTCCATCACTTGACCCAG 
2058-2080 TCTCTTCCATCACTTGACCCAGC 
2059-2081 CTCTTCCATCACTTGACCCAGCC 
2060-2082 TCTTCCATCACTTGACCCAGCCT 
2061-2083 CTTCCATCACTTGACCCAGCCTC 
2062-2084 TTCCATCACTTGACCCAGCCTCA 
2063-2085 TCCATCACTTGACCCAGCCTCAG 
2064-2086 CCATCACTTGACCCAGCCTCAGC 
2065-2087 CATCACTTGACCCAGCCTCAGCC 
2066-2088 ATCACTTGACCCAGCCTCAGCCA 
2061-2089 TCACTTGACCCAGCCTCAGCCAA 
2068-2090 CACTTGACCCAGCCTCAGCCAAA 
2069-2091 ACTTGACCCAGCCTCAGCCAAAA 
2070-2092 CTTGACCCAGCCTCAGCCAAAAT 
2071-2093 TTGACCCAGCCTCAGCCAAAATA 
2072-2094 TGACCCAGCCTCAGCCAAAATAG 
2073-2095 GACCCAGCCTCAGCCAAAATAGA 
2074-2096 ACCCAGCCTCAGCCAAAATAGAA 
2075-2097 CCCAGCCTCAGCCAAAATAGAAG 
2076-2098 CCAGCCTCAGCCAAAATAGAAGG 
2077-2099 CAGCCTCAGCCAAAATAGAAGGG 
2078-2100 AGCCTCAGCCAAAATAGAAGGGA 
2079-2101 GCCTCAGCCAAAATAGAAGGGAA 
2080-2102 CCTCAGCCAAAATAGAAGGGAAT 
2081-2103 CTCAGCCAAAATAGAAGGGAATC 
2082-2104 TCAGCCAAAATAGAAGGGAATCT 
2083-2105 CAGCCAAAATAGAAGGGAATCTT 
2084-2106 AGCCAAAATAGAAGGGAATCTTA 
2085-2107 GCCAAAATAGAAGGGAATCTTAT 
2086-2108 CCAAAATAGAAGGGAATCTTATA 
2087-2109 CAAAATAGAAGGGAATCTTATAT 
2088.:..2110 AAAATAGAAGGGAATCTTATATT 
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2089-2111 AAATAGAAGGGAATCTTATATTT 
2090-2112 AATAGAAGGGAATCTTATATTTG 
2091-2113 ATAGAAGGGAATCTTATATTTGA 
2092-2114 TAGAAGGGAATCTTATATTTGAT 
2093-2115 AGAAGGGAATCTTATATTTGATC 
2094-2116 GAAGGGAATCTTATATTTGATCC 
2095-2117 AAGGGAATCTTATATTTGATCCA 
2096-2118 AGGGAATCTTATATTTGATCCAA 
2097-2119 GGGAATCTTATATTTGATCCAAA 
2098-2120 GGAATCTTATATTTGATCCAAAT 
2099-2121 GAATCTTATATTTGATCCAAATA 
2100-2122 AATCTTATATTTGATCCAAATAA 
2101-2123 ATCTTATATTTGATCCAAATAAC 
2102-2124 TCTTATATTTGATCCAAATAACT 
2103-2125 CTTATATTTGATCCAAATAACTA 
2104-2126 TTATATTTGATCCAAATAACTAC 
2105-2127 TATATTTGATCCAAATAACTACC 
2106-2128 ATATTTGATCCAAATAACTACCT 
2107-2129 TATTTGATCCAAATAACTACCTT 
2108-2130 ATTTGATCCAAATAACTACCTTC 
2109-2131 TTTGATCCAAATAACTACCTTCC 
2110-2132 TTGATCCAAATAACTACCTTCCT 
2111-2133 TGATCCAAATAACTACCTTCCTA 
2112-2134 GATCCAAATAACTACCTTCCTAA 
2113-2135 ATCCAAATAACTACCTTCCTAAA 
2114-2136 TCCAAATAACTACCTTCCTAAAG 
2115-2137 CCAAATAACTACCTTCCTAAAGA 
2116-2138 CAAATAACTACCTTCCTAAAGAA 
2117-2139 AAATAACTACCTTCCTAAAGAAA 
2118-2140 AATAACTACCTTCCTAAAGAAAG 
2119-2141 ATAACTACCTTCCTAAAGAAAGC 
2120-2142 TAACTACCTTCCTAAAGAAAGCA 
2121-2143 AACTACCTTCCTAAAGAAAGCAT 
2122-2144 ACTACCTTCCTAAAGAAAGCATG 
2123-2145 CTACCTTCCTAAAGAAAGCATGC 
2124-2146 TACCTTCCTAAAGAAAGCATGCT 
2125-2147 ACCTTCCTAAAGAAAGCATGCTG 
2126-2148 CCTTCCTAAAGAAAGCATGCTGA 
2127-2149 CTTCCTAAAGAAAGCATGCTGAA 
2128-2150 TTCCTAAAGAAAGCATGCTGAAA 
2129-2151 TCCTAAAGAAAGCATGCTGAAAA 
2130-2152 CCTAAAGAAAGCATGCTGAAAAC 
2131-2153 CTAAAGAAAGCATGCTGAAAACT 
2132-2154 TAAAGAAAGCATGCTGAAAACTA 
2133-2155 AAAGAAAGCATGCTGAAAACTAC 
2134-2156 AAGAAAGCATGCTGAAAACTACC 
2135-2157 AGAAAGCATGCTGAAAACTACCC 
2136-2158 GAAAGCATGCTGAAAACTACCCT 
2137-2159 AAAGCATGCTGAAAACTACCCTC 
2138-2160 AAGCATGCTGAAAACTACCCTCA 
2139-2161 AGCATGCTGAAAACTACCCTCAC 
2140-2162 GCATGCTGAAAACTACCCTCACT 
2141-2163 CATGCTGAAAACTACCCTCACTG 
2142-2164 ATGCTGAAAACTACCCTCACTGC 
2143-2165 TGCTGAAAACTACCCTCACTGCC 
2144-2166 GCTGAAAACTACCCTCACTGCCT 
2145-2167 CTGAAAACTACCCTCACTGCCTT 
2146-2168 TGAAAACTACCCTCACTGCCTTT 
2147-2169 GAAAACTACCCTCACTGCCTTTG 
2148-2170 AAAACTACCCTCACTGCCTTTGG 
2149-2171 AAACTACCCTCACTGCCTTTGGA 
2150-2172 AACTACCCTCACTGCCTTTGGAT 
2151-2173 ACTACCCTCACTGCCTTTGGATT 
2152-2174 CTACCCTCACTGCCTTTGGATTT 
2153-2175 TACCCTCACTGCCTTTGGATTTG 
2154-2176 ACCCTCACTGCCTTTGGATTTGC 
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2155-2177 CCCTCACTGCCTTTGGATTTGCT 
2156-2178 CCTCACTGCCTTTGGATTTGCTT 
2157-2179 CTCACTGCCTTTGGATTTGCTTC 
2158-2180 TCACTGCCTTTGGATTTGCTTCA 
2159-2181 CACTGCCTTTGGATTTGCTTCAG 
2160-2182 ACTGCCTTTGGATTTGCTTCAGC 
2161-2183 CTGCCTTTGGATTTGCTTCAGCT 
2162-2184 TGCCTTTGGATTTGCTTCAGCTG 
2163-2185 GCCTTTGGATTTGCTTCAGCTGA 
2164-2186 CCTTTGGATTTGCTTCAGCTGAC 
2165-2187 CTTTGGATTTGCTTCAGCTGACC 
2166-2188 TTTGGATTTGCTTCAGCTGACCT 
2167-2189 TTGGATTTGCTTCAGCTGACCTC 
2168-2190 TGGATTTGCTTCAGCTGACCTCA 
2169-2191 GGATTTGCTTCAGCTGACCTCAT 
2170-2192 GATTTGCTTCAGCTGACCTCATC 
2171-2193 ATTTGCTTCAGCTGACCTCATCG 
2172-2194 TTTGCTTCAGCTGACCTCATCGA 
2173-2195 TTGCTTCAGCTGACCTCATCGAG 
2174-2196 TGCTTCAGCTGACCTCATCGAGA 
2175-2197 GCTTCAGCTGACCTCATCGAGAT 
2176-2198 CTTCAGCTGACCTCATCGAGATT 
2177-2199 TTCAGCTGACCTCATCGAGATTG 
2178-2200 TCAGCTGACCTCATCGAGATTGG 
2179-2201 CAGCTGACCTCATCGAGATTGGC 
2180-2202 AGCTGACCTCATCGAGATTGGCT 
2181-2203 GCTGACCTCATCGAGATTGGCTT 
2182-2204 CTGACCTCATCGAGATTGGCTTG 
2183-2205 TGACCTCATCGAGATTGGCTTGG 
2184-2206 GACCTCATCGAGATTGGCTTGGA 
2185-2207 ACCTCATCGAGATTGGCTTGGAA 
2186-2208 CCTCATCGAGATTGGCTTGGAAG 
2187-2209 CTCATCGAGATTGGCTTGGAAGG 
2188-2210 TCATCGAGATTGGCTTGGAAGGA 
2189-2211 CATCGAGATTGGCTTGGAAGGAA 
2190-2212 ATCGAGATTGGCTTGGAAGGAAA 
2191-2213 TCGAGATTGGCTTGGAAGGAAAA 
2192-2214 CGAGATTGGCTTGGAAGGAAAAG 
2193-2215 GAGATTGGCTTGGAAGGAAAAGG 
2194-2216 AGATTGGCTTGGAAGGAAAAGGC 
2195-2217 GATTGGCTTGGAAGGAAAAGGCT 
2196-2218 ATTGGCTTGGAAGGAAAAGGCTT 
2197-2219 TTGGCTTGGAAGGAAAAGGCTTT 
2198-2220 TGGCTTGGAAGGAAAAGGCTTTG 
2199-2221 GGCTTGGAAGGAAAAGGCTTTGA 
2200-2222 ·GCTTGGAAGGAAAAGGCTTTGAG 
2201-2223 CTTGGAAGGAAAAGGCTTTGAGC 
2202-2224 TTGGAAGGAAAAGGCTTTGAGCC 
2203-2225 TGGAAGGAAAAGGCTTTGAGCCA 
2204-2226 GGAAGGAAAAGGCTTTGAGCCAA 
2205-2227 GAAGGAAAAGGCTTTGAGCCAAC 
2206-2228 AAGGAAAAGGCTTTGAGCCAACA 
2207-2229 AGGAAAAGGCTTTGAGCCAACAT 
2208-2230 GGAAAAGGCTTTGAGCCAACATT 
2209-2231 GAAAAGGCTTTGAGCCAACATTG 
2210-2232 AAAAGGCTTTGAGCCAACATTGG 
2211-2233 AAAGGCTTTGAGCCAACATTGGA 
2212-2234 AAGGCTTTGAGCCAACATTGGAA 
2213-2235 AGGCTTTGAGCCAACATTGGAAG 
2214-2236 GGCTTTGAGCCAACATTGGAAGC 
2215-2237 GCTTTGAGCCAACATTGGAAGCT 
2216-2238 CTTTGAGCCAACATTGGAAGCTC 
2217-2239 TTTGAGCCAACATTGGAAGCTCT 
2218-2240 TTGAGCCAACATTGGAAGCTCTT 
2219-2241 TGAGCCAACATTGGAAGCTCTTT 
2220-2242 GAGCCAACATTGGAAGCTCTTTT 
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2221-2243 AGCCAACATTGGAAGCTCTTTTT 
2222-2244 GCCAACATTGGAAGCTCTTTTTG 
2223-2245 CCAACATTGGAAGCTCTTTTTGG 
2224-2246 CAACATTGGAAGCTCTTTTTGGG 
2225-2247 AACATTGGAAGCTCTTTTTGGGA 
2226-2248 ACATTGGAAGCTCTTTTTGGGAA 
2227-2249 CATTGGAAGCTCTTTTTGGGAAG 
2228-2250 ATTGGAAGCTCTTTTTGGGAAGC 
2229-2251 TTGGAAGCTCTTTTTGGGAAGCA 
2230-2252 TGGAAGCTCTTTTTGGGAAGCAA 
2231-2253 GGAAGCTCTTTTTGGGAAGCAAG 
2232-2254 GAAGCTCTTTTTGGGAAGCAAGG 
2233-2255 AAGCTCTTTTTGGGAAGCAAGGA 
2234-2256 AGCTCTTTTTGGGAAGCAAGGAT 
2235-2257 GCTCTTTTTGGGAAGCAAGGATT 
2236-2258 CTCTTTTTGGGAAGCAAGGATTT 
2237-2259 TCTTTTTGGGAAGCAAGGATTTT 
2238-2260 CTTTTTGGGAAGCAAGGATTTTT 
2239-2261 TTTTTGGGAAGCAAGGATTTTTC 
2240-2262 TTTTGGGAAGCAAGGATTTTTCC 
2241-2263 TTTGGGAAGCAAGGATTTTTCCC 
2242-2264 TTGGGAAGCAAGGATTTTTCCCA 
2243-2265 TGGGAAGCAAGGATTTTTCCCAG . 
2244-2266 GGGAAGCAAGGATTTTTCCCAGA 
2245-2267 GGAAGCAAGGATTTTTCCCAGAC 
2246-2268 GAAGCAAGGATTTTTCCCAGACA 
2247-2269 AAGCAAGGATTTTTCCCAGACAG 
2248-2270 AGCAAGGATTTTTCCCAGACAGT 
2249-2271 GCAAGGATTTTTCCCAGACAGTG 
2250-2272 CAAGGATTTTTCCCAGACAGTGT 
2251-2273 AAGGATTTTTCCCAGACAGTGTC 
2252-2274 AGGATTTTTCCCAGACAGTGTCA 
2253-2275 GGATTTTTCCCAGACAGTGTCAA 
2254-2276 GATTTTTCCCAGACAGTGTCAAC 
2255-2277 ATTTTTCCCAGACAGTGTCAACA 
2256-2278 TTTTTCCCAGACAGTGTCAACAA 
2257-2279 TTTTCCCAGACAGTGTCAACAAA 
2258-2280 TTTCCCAGACAGTGTCAACAAAG 
2259-2281 TTCCCAGACAGTGTCAACAAAGC 
2260-2282 TCCCAGACAGTGTCAACAAAGCT 
2261-2283 CCCAGACAGTGTCAACAAAGCTT 
22 62-22 84 CCAGACAGTGTCAACAAAGCTTT 
2263-2285 CAGACAGTGTCAACAAAGCTTTG 
2264-2286 AGACAGTGTCAACAAAGCTTTGT 
2265-2287 GACAGTGTCAACAAAGCTTTGTA 
2266-2288 ACAGTGTCAACAAAGCTTTGTAC 
2267-2289 CAGTGTCAACAAAGCTTTGTACT 
2268-2290 AGTGTCAACAAAGCTTTGTACTG 
2269-2291 GTGTCAACAAAGCTTTGTACTGG 
2270-2292 TGTCAACAAAGCTTTGTACTGGG 
2271-2293 GTCAACAAAGCTTTGTACTGGGT 
2272-2294 TCAACAAAGCTTTGTACTGGGTT 
2273-2295 CAACAAAGCTTTGTACTGGGTTA 
2274-2296 AACAAAGCTTTGTACTGGGTTAA 
2275-2297 ACAAAGCTTTGTACTGGGTTAAT 
2276-2298 CAAAGCTTTGTACTGGGTTAATG 
2277-2299 AAAGCTTTGTACTGGGTTAATGG 
2278-2300 AAGCTTTGTACTGGGTTAATGGT 
2279-2301 AGCTTTGTACTGGGTTAATGGTC 
2280-2302 GCTTTGTACTGGGTTAATGGTCA 
2281-2303 CTTTGTACTGGGTTAATGGTCAA 
2282-2304 TTTGTACTGGGTTAATGGTCAAG 
2283-2305 TTGTACTGGGTTAATGGTCAAGT 
2284-2306 TGTACTGGGTTAATGGTCAAGTT 
2285-2307 GTACTGGGTTAATGGTCAAGTTC 
2286-2308 TACTGGGTTAATGGTCAAGTTCC 



Moderna Ex 1003-p. 59 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 58 of 236 US 2006/0134189 Al 

Position Sequence 
2297-2309 ACTGGGTTAATGGTCAAGTTCCT 
2288-2310 CTGGGTTAATGGTCAAGTTCCTG 
2289-2311 TGGGTTAATGGTCAAGTTCCTGA 
2290-2312 GGGTTAATGGTCAAGTTCCTGAT 
2291-2313 GGTTAATGGTCAAGTTCCTGATG 
2292-2314 GTTAATGGTCAAGTTCCTGATGG 
2293-2315 TTAATGGTCAAGTTCCTGATGGT 
2294-2316 TAATGGTCAAGTTCCTGATGGTG 
2295-2317 AATGGTCAAGTTCCTGATGGTGT 
2296-2318 ATGGTCAAGTTCCTGATGGTGTC 
2297-2319 TGGTCAAGTTCCTGATGGTGTCT 
2298-2320 GGTCAAGTTCCTGATGGTGTCTC 
2299-2321 GTCAAGTTCCTGATGGTGTCTCT 
2300-2322 TCAAGTTCCTGATGGTGTCTCTA 
2301-2323 CAAGTTCCTGATGGTGTCTCTAA 
2302-2324 AAGTTCCTGATGGTGTCTCTAAG 
2303-2325 AGTTCCTGATGGTGTCTCTAAGG 
2304-2326 GTTCCTGATGGTGTCTCTAAGGT 
2305-2327 TTCCTGATGGTGTCTCTAAGGTC 
2306-2328 TCCTGATGGTGTCTCTAAGGTCT 
2307-2329 CCTGATGGTGTCTCTAAGGTCTT 
2308-2330 CTGATGGTGTCTCTAAGGTCTTA 
2309-2331 TGATGGTGTCTCTAAGGTCTTAG 
2310-2332 GATGGTGTCTCTAAGGTCTTAGT 
2311-2333 ATGGTGTCTCTAAGGTCTTAGTG 
2312-2334 TGGTGTCTCTAAGGTCTTAGTGG 
2313-2335 GGTGTCTCTAAGGTCTTAGTGGA 
2314-2336 GTGTCTCTAAGGTCTTAGTGGAC 
2315-2337 TGTCTCTAAGGTCTTAGTGGACC 
2316-2338 GTCTCTAAGGTCTTAGTGGACCA 
2317-2339 TCTCTAAGGTCTTAGTGGACCAC 
2318-2340 CTCTAAGGTCTTAGTGGACCACT 
2319-2341 TCTAAGGTCTTAGTGGACCACTT 
2320-2342 CTAAGGTCTTAGTGGACCACTTT 
2321-2343 TAAGGTCTTAGTGGACCACTTTG 
2322-2344 AAGGTCTTAGTGGACCACTTTGG 
2323-2345 AGGTCTTAGTGGACCACTTTGGC 
2324-2346 GGTCTTAGTGGACCACTTTGGCT 
2325-2347 GTCTTAGTGGACCACTTTGGCTA 
2326-2348 TCTTAGTGGACCACTTTGGCTAT 
2327-2349 CTTAGTGGACCACTTTGGCTATA 
2328-2350 TTAGTGGACCACTTTGGCTATAC 
2329-2351 TAGTGGACCACTTTGGCTATACC 
2330-2352 AGTGGACCACTTTGGCTATACCA 
2331-2353 GTGGACCACTTTGGCTATACCAA 
2332-2354 TGGACCACTTTGGCTATACCAAA 
2333-2355 GGACCACTTTGGCTATACCAAAG 
2334-2356 GACCACTTTGGCTATACCAAAGA 
2335-2357· ACCACTTTGGCTATACCAAAGAT 
2336-2358 CCACTTTGGCTATACCAAAGATG 
2337-2359 CACTTTGGCTATACCAAAGATGA 
2338-2360 ACTTTGGCTATACCAAAGATGAT 
2339-2361 CTTTGGCTATACCAAAGATGATA 
2340-2362 TTTGGCTATACCAAAGATGATAA 
2341-2363 TTGGCTATACCAAAGATGATAAA 
2342-2364 TGGCTATACCAAAGATGATAAAC 
2343-2365 GGCTATACCAAAGATGATAAACA 
2344-2366 GCTATACCAAAGATGATAAACAT 
2345-2367 CTATACCAAAGATGATAAACATG 
2346-2368 TATACCAAAGATGATAAACATGA 
2347-2369 ATACCAAAGATGATAAACATGAG 
2348-2370 TACCAAAGATGATAAACATGAGC 
2349-2371 ACCAAAGATGATAAACATGAGCA 
2350-2372 CCAAAGATGATAAACATGAGCAG 
2351-2373 CAAAGATGATAAACATGAGCAGG 
2352-2374 AAAGATGATAAACATGAGCAGGA 
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2353-2375 AAGATGATAAACATGAGCAGGAT 
2354-2376 AGATGATAAACATGAGCAGGATA 
2355-2377 GATGATAAACATGAGCAGGATAT 
2356-2378 ATGATAAACATGAGCAGGATATG 
2357-2379 TGATAAACATGAGCAGGATATGG 
2358-2380 GATAAACATGAGCAGGATATGGT 
2359-2381 ATAAACATGAGCAGGATATGGTA 
2360-2382 TAAACATGAGCAGGATATGGTAA 
2361-2383 AAACATGAGCAGGATATGGTAAA 
2362-2384 AACATGAGCAGGATATGGTAAAT 
2363-2385 ACATGAGCAGGATATGGTAAATG 
2364-2386 CATGAGCAGGATATGGTAAATGG 
2365-2387 ATGAGCAGGATATGGTAAATGGA 
2366-2388 TGAGCAGGATATGGTAAATGGAA 
2367-2389 GAGCAGGATATGGTAAATGGAAT 
2368-2390 AGCAGGATATGGTAAATGGAATA 
2369-2391 GCAGGATATGGTAAATGGAATAA 
2370-2392 CAGGATATGGTAAATGGAATAAT 
2371-2393 AGGATATGGTAAATGGAATAATG 
2372-2394 GGATATGGTAAATGGAATAATGC 
2373-2395 GATATGGTAAATGGAATAATGCT 
2374-2396 ATATGGTAAATGGAATAATGCTC 
2375-2397 TATGGTAAATGGAATAATGCTCA 
237 6-23 98 ATGGTAAATGGAATAATGCTCAG 
2377-2399 TGGTAAATGGAATAATGCTCAGT 
2378-2400 GGTAAATGGAATAATGCTCAGTG 
2379-2401 GTAAATGGAATAATGCTCAGTGT 
2380-2402 TAAATGGAATAATGCTCAGTGTT 
2381-2403 AAATGGAATAATGCTCAGTGTTG 
2382-2404 AATGGAATAATGCTCAGTGTTGA 
2383-2405 ATGGAATAATGCTCAGTGTTGAG 
2384-2406 TGGAATAATGCTCAGTGTTGAGA 
2385-2407 GGAATAATGCTCAGTGTTGAGAA 
2386-2408 GAATAATGCTCAGTGTTGAGAAG 
2387-2409 AATAATGCTCAGTGTTGAGAAGC 
2388-2410 ATAATGCTCAGTGTTGAGAAGCT 
2389-2411 TAATGCTCAGTGTTGAGAAGCTG 
2390-2412 AATGCTCAGTGTTGAGAAGCTGA 
2391-2413 ATGCTCAGTGTTGAGAAGCT.GAT 
2392-2414 TGCTCAGTGTTGAGAAGCTGATT 
2393-2415 GCTCAGTGTTGAGAAGCTGATTA 
2394-2416 CTCAGTGTTGAGAAGCTGATTAA 
2395-2417 TCAGTGTTGAGAAGCTGATTAAA 
2396-2418 CAGTGTTGAGAAGCTGATTAAAG 
2397-2419 AGTGTTGAGAAGCTGATTAAAGA 
2398-2420 GTGTTGAGAAGCTGATTAAAGAT 
2399-2421 TGTTGAGAAGCTGATTAAAGATT 
2400-2422 GTTGAGAAGCTGATTAAAGATTT 
2401-2423 TTGAGAAGCTGATTAAAGATTTG 
2402-2424 TGAGAAGCTGATTAAAGATTTGA 
2403-2425 GAGAAGCTGATTAAAGATTTGAA 
2404-2426 AGAAGCTGATTAAAGATTTGAAA 
2405-2427 GAAGCTGATTAAAGATTTGAAAT 
2406-2428 AAGCTGATTAAAGATTTGAAATC 
2407-2429 AGCTGATTAAAGATTTGAAATCC 
2408-2430 GCTGATTAAAGATTTGAAATCCA 
2409-2431 CTGATTAAAGATTTGAAATCCAA 
2410-2432 TGATTAAAGATTTGAAATCCAAA 
2411-2433 GATTAAAGATTTGAAATCCAAAG 
2412-2434 ATTAAAGATTTGAAATCCAAAGA 
2413-2435 TTAAAGATTTGAAATCCAAAGAA 
2414-2436 TAAAGATTTGAAATCCAAAGAAG 
2415-2437 AAAGATTTGAAATCCAAAGAAGT 
2416-2438 AAGATTTGAAATCCAAAGAAGTC 
2417-2439 AGATTTGAAATCCAAAGAAGTCC 
2418-2440 GATTTGAAATCCAAAGAAGTCCC 
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2419-2441 ATTTGAAATCCAAAGAAGTCCCG 
2420-2442 TTTGAAATCCAAAGAAGTCCCGG 
2421-2443 TTGAAATCCAAAGAAGTCCCGGA 
2422-2444 TGAAATCCAAAGAAGTCCCGGAA 
2423-2445 GAAATCCAAAGAAGTCCCGGAAG 
2424-2446 AAATCCAAAGAAGTCCCGGAAGC 
2425-2447 AATCCAAAGAAGTCCCGGAAGCC 
2426-2448 ATCCAAAGAAGTCCCGGAAGCCA 
2427-2449 TCCAAAGAAGTCCCGGAAGCCAG 
2428-2450 CCAAAGAAGTCCCGGAAGCCAGA 
2429-2451 CAAAGAAGTCCCGGAAGCCAGAG 
2430-2452 AAAGAAGTCCCGGAAGCCAGAGC 
2431-2453 AAGAAGTCCCGGAAGCCAGAGCC 
2432-2454 AGAAGTCCCGGAAGCCAGAGCCT 
2433-2455 GAAGTCCCGGAAGCCAGAGCCTA 
2434-2456 AAGTCCCGGAAGCCAGAGCCTAC 
2435-2457 AGTCCCGGAAGCCAGAGCCTACC 
2436-2458 GTCCCGGAAGCCAGAGCCTACCT 
2437-2459 TCCCGGAAGCCAGAGCCTACCTC 
2436-2460 CCCGGAAGCCAGAGCCTACCTCC 
2439-2461 CCGGAAGCCAGAGCCTACCTCCG 
2440-2462 CGGAAGCCAGAGCCTACCTCCGC 
2441-2463 GGAAGCCAGAGCCTACCTCCGCA 
2442-2464 GAAGCCAGAGCCTACCTCCGCAT 
2443-2465 AAGCCAGAGCCTACCTCCGCATC 
2444-2466 AGCCAGAGCCTACCTCCGCATCT 
2445-2467 GCCAGAGCCTACCTCCGCATCTT 
2446-2468 CCAGAGCCTACCTCCGCATCTTG 
2447-2469 CAGAGCCTACCTCCGCATCTTGG 
2448-2470 AGAGCCTACCTCCGCATCTTGGG 
2449-2471 GAGCCTACCTCCGCATCTTGGGA 
2450-2472 AGCCTACCTCCGCATCTTGGGAG 
2451-2473 GCCTACCTCCGCATCTTGGGAGA 
2452-2474 CCTACCTCCGCATCTTGGGAGAG 
2453-2475 CTACCTCCGCATCTTGGGAGAGG 
2454-2476 TACCTCCGCATCTTGGGAGAGGA 
2455-2477 ACCTCCGCATCTTGGGAGAGGAG 
2456-2478 CCTCCGCATCTTGGGAGAGGAGC 
2457-2479 CTCCGCATCTTGGGAGAGGAGCT 
2458-2480 TCCGCATCTTGGGAGAGGAGCTT 
2459-2481 CCGCATCTTGGGAGAGGAGCTTG 
2460-2482 CGCATCTTGGGAGAGGAGCTTGG 
2461-2483 GCATCTTGGGAGAGGAGCTTGGT 
2462-2464 CATCTTGGGAGAGGAGCTTGGTT 
2463-2485 ATCTTGGGAGAGGAGCTTGGTTT 
2464-2486 TCTTGGGAGAGGAGCTTGGTTTT 
2465-2487 CTTGGGAGAGGAGCTTGGTTTTG 
2466-2488 TTGGGAGAGGAGCTTGGTTTTGC 
2467-2489 TGGGAGAGGAGCTTGGTTTTGCC 
2468-2490 GGGAGAGGAGCTTGGTTTTGCCA 
2469-2491 GGAGAGGAGCTTGGTTTTGCCAG 
2470-2492 GAGAGGAGCTTGGTTTTGCCAGT 
2471-2493 AGAGGAGCTTGGTTTTGCCAGTC 
2472-2494 GAGGAGCTTGGTTTTGCCAGTCT 
2473-2495 AGGAGCTTGGTTTTGCCAGTCTC 
2474-2496 GGAGCTTGGTTTTGCCAGTCTCC 
2475-2497 GAGCTTGGTTTTGCCAGTCTCCA 
2476-2498 AGCTTGGTTTTGCCAGTCTCCAT 
2477-2499 GCTTGGTTTTGCCAGTCTCCATG 
2478-2500 CTTGGTTTTGCCAGTCTCCATGA 
2479-2501 TTGGTTTTGCCAGTCTCCATGAC 
2480-2502 TGGTTTTGCCAGTCTCCATGACC 
2481-2503 GGTTTTGCCAGTCTCCATGACCT 
2482-2504 GTTTTGCCAGTCTCCATGACCTC 
2483-2505 TTTTGCCAGTCTCCATGACCTCC 
2484-2506 TTTGCCAGTCTCCATGACCTCCA 
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2485-2507 TTGCCAGTCTCCATGACCTCCAG 
2486-2508 TGCCAGTCTCCATGACCTCCAGC 
2487-2509 GCCAGTCTCCATGACCTCCAGCT 
2488-2510 CCAGTCTCCATGACCTCCAGCTC 
2489-2511 CAGTCTCCATGACCTCCAGCTCC 
2490-2512 AGTCTCCATGACCTCCAGCTCCT 
2491-2513 GTCTCCATGACCTCCAGCTCCTG 
2492-2514 TCTCCATGACCTCCAGCTCCTGG 
2493-2515 CTCCATGACCTCCAGCTCCTGGG 
2494-2516 TCCATGACCTCCAGCTCCTGGGA 
2495-2517 CCATGACCTCCAGCTCCTGGGAA 
2496-2518 CATGACCTCCAGCTCCTGGGAAA 
2497-2519 ATGACCTCCAGCTCCTGGGAAAG 
2498-2520 TGACCTCCAGCTCCTGGGAAAGC 
2499-2521 GACCTCCAGCTCCTGGGAAAGCT 
2500-2522 ACCTCCAGCTCCTGGGAAAGCTG 
2501-2523 CCTCCAGCTCCTGGGAAAGCTGC 
2502-2524 CTCCAGCTCCTGGGAAAGCTGCT 
2503-2525 TCCAGCTCCTGGGAAAGCTGCTT 
2504-2526 CCAGCTCCTGGGAAAGCTGCTTC 
2505-2527 CAGCTCCTGGGAAAGCTGCTTCT 
2506-2528 AGCTCCTGGGAAAGCTGCTTCTG 
2507-2529 GCTCCTGGGAAAGCTGCTTCTGA 
2508-2530 CTCCTGGGAAAGCTGCTTCTGAT 
2509-2531 TCCTGGGAAAGCTGCTTCTGATG 
2510-2532 CCTGGGAAAGCTGCTTCTGATGG 
2511-2533 CTGGGAAAGCTGCTTCTGATGGG 
2512-2534 TGGGAAAGCTGCTTCTGATGGGT 
2513-2535 GGGAAAGCTGCTTCTGATGGGTG 
2514-2536 GGAAAGCTGCTTCTGATGGGTGC 
2515-2537 GAAAGCTGCTTCTGATGGGTGCC 
2516-2538 AAAGCTGCTTCTGATGGGTGCCC 
2517-2539 AAGCTGCTTCTGATGGGTGCCCG 
2518-2540 AGCTGCTTCTGATGGGTGCCCGC 
2519-2541 GCTGCTTCTGATGGGTGCCCGCA 
2520-2542 CTGCTTCTGATGGGTGCCCGCAC 
2521-2543 TGCTTCTGATGGGTGCCCGCACT 
2522-2544 GCTTCTGATGGGTGCCCGCACTC 
2523-2545 CTTCTGATGGGTGCCCGCACTCT 
2524-2546 TTCTGATGGGTGCCCGCACTCTG 
2525-2547 TCTGATGGGTGCCCGCACTCTGC 
252 6-2548 CTGATGGGTGCCCGCACTCTGCA 
2527-2549 TGATGGGTGCCCGCACTCTGCAG 
2528-2550 GATGGGTGCCCGCACTCTGCAGG 
2529-2551 ATGGGTGCCCGCACTCTGCAGGG 
2530-2552 TGGGTGCCCGCACTCTGCAGGGG 
2531-2553 GGGTGCCCGCACTCTGCAGGGGA 
2532-2554 GGTGCCCGCACTCTGCAGGGGAT 
2533-2555 GTGCCCGCACTCTGCAGGGGATC 
2534-2556 TGCCCGCACTCTGCAGGGGATCC 
2535-2557 GCCCGCACTCTGCAGGGGATCCC 
2536-2558 CCCGCACTCTGCAGGGGATCCCC 
2537-2559 CCGCACTCTGCAGGGGATCCCCC 
2538-2560 CGCACTCTGCAGGGGATCCCCCA 
2539-2561 GCACTCTGCAGGGGATCCCCCAG 
2540-2562 CACTCTGCAGGGGATCCCCCAGA 
2541-2563 ACTCTGCAGGGGATCCCCCAGAT 
2542-2564 CTCTGCAGGGGATCCCCCAGATG 
2543-2565 TCTGCAGGGGATCCCCCAGATGA 
2544-2566 CTGCAGGGGATCCCCCAGATGAT 
2545-2567 TGCAGGGGATCCCCCAGATGATT 
2546-2568 GCAGGGGATCCCCCAGATGATTG 
2547-2569 CAGGGGATCCCCCAGATGATTGG 
2548-2570 AGGGGATCCCCCAGATGATTGGA 
2549-2571 GGGGATCCCCCAGATGATTGGAG 
2550-2572 GGGATCCCCCAGATGATTGGAGA 



Moderna Ex 1003-p. 63 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 62 of 236 US 2006/0134189 Al 

Position Sequence 
2551-2573 GGATCCCCCAGATGATTGGAGAG 
2552-2574 GATCCCCCAGATGATTGGAGAGG 
2553-2575 ATCCCCCAGATGATTGGAGAGGT 
2554-2576 TCCCCCAGATGATTGGAGAGGTC 
2555-2577 CCCCCAGATGATTGGAGAGGTCA 
2556-2578 CCCCAGATGATTGGAGAGGTCAT 
2557-2579 CCCAGATGATTGGAGAGGTCATC 
2558-2580 CCAGATGATTGGAGAGGTCATCA 
2559-2581 CAGATGATTGGAGAGGTCATCAG 
2560-2582 AGATGATTGGAGAGGTCATCAGG 
2561-2583 GATGATTGGAGAGGTCATCAGGA 
2562-2584 ATGATTGGAGAGGTCATCAGGAA 
2563-2585 TGATTGGAGAGGTCATCAGGAAG 
2564-2586 GATTGGAGAGGTCATCAGGAAGG 
2565-2587 ATTGGAGAGGTCATCAGGAAGGG 
2566-2588 TTGGAGAGGTCATCAGGAAGGGC 
2567-2589 TGGAGAGGTCATCAGGAAGGGCT 
2568-2590 GGAGAGGTCATCAGGAAGGGCTC 
2569-2591 GAGAGGTCATCAGGAAGGGCTCA 
2570-2592 AGAGGTCATCAGGAAGGGCTCAA 
2571-2593 GAGGTCATCAGGAAGGGCTCAAA 
2572-2594 AGGTCATCAGGAAGGGCTCAAAG 
2573-2595 GGTCATCAGGAAGGGCTCAAAGA 
2574-2596 GTCATCAGGAAGGGCTCAAAGAA 
2575-2597 TCATCAGGAAGGGCTCAAAGAAT 
2576-2598 CATCAGGAAGGGCTCAAAGAATG 
2577-2599 ATCAGGAAGGGCTCAAAGAATGA 
2578-2600 TCAGGAAGGGCTCAAAGAATGAC 
2579-2601 CAGGAAGGGCTCAAAGAATGACT 
2580-2602 AGGAAGGGCTCAAAGAATGACTT 
2581-2603 GGAAGGGCTCAAAGAATGACTTT 
2582-2604 GAAGGGCTCAAAGAATGACTTTT 
2583-2605 AAGGGCTCAAAGAATGACTTTTT 
2584-2 606 AGGGCTCAAAGAATGACTTTTTT 
2585-2607 GGGCTCAAAGAATGACTTTTTTC 
2586-2608. GGCTCAAAGAATGACTTTTTTCT 
2587-2609 GCTCAAAGAATGACTTTTTTCTT 
2588-2610 CTCAAAGAATGACTTTTTTCTTC 
2589-2611 TCAAAGAATGACTTTTTTCTTCA 
2590-2612 CAAAGAATGACTTTTTTCTTCAC 
2591-2613 AAAGAATGACTTTTTTCTTCACT 
2592-2 614. AAGAATGACTTTTTTCTTCACTA 
2593-2615 AGAATGACTTTTTTCTTCACTAC 
2594-2616 GAATGACTTTTTTCTTCACTACA 
2595-2617 AATGACTTTTTTCTTCACTACAT 
2596-2618 ATGACTTTTTTCTTCACTACATC 
2597-2619 TGACTTTTTTCTTCACTACATCT 
2598-2620 GACTTTTTTCTTCACTACATCTT 
2599-2621 ACTTTTTTCTTCACTACATCTTC 
2600-2622 CTTTTTTCTTCACTACATCTTCA 
2601-2623 TTTTTTCTTCACTACATCTTCAT 
2602-2624 TTTTTCTTCACTACATCTTCATG 
2603-2625 TTTTCTTCACTACATCTTCATGG 
2604-2626 TTTCTTCACTACATCTTCATGGA 
2605-2627 TTCTTCACTACATCTTCATGGAG 
2606-2628 TCTTCACTACATCTTCATGGAGA 
2607-2629 CTTCACTACATCTTCATGGAGAA 
2608-2630 TTCACTACATCTTCATGGAGAAT 
2609-2631 TCACTACATCTTCATGGAGAATG 
2610-2632 CACTACATCTTCATGGAGAATGC 
2611-2633 ACTACATCTTCATGGAGAATGCC 
2612-2634 CTACATCTTCATGGAGAATGCCT 
2613-2635 TACATCTTCATGGAGAATGCCTT 
2614-2636 ACATCTTCATGGAGAATGCCTTT 
2615-2637 CATCTTCATGGAGAATGCCTTTG 
2616-2638 ATCTTCATGGAGAATGCCTTTGA 
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2617-2639 TCTTCATGGAGAATGCCTTTGAA 
2618-2640 CTTCATGGAGAATGCCTTTGAAC 
2619-2641 TTCATGGAGAATGCCTTTGAACT 
2620-2642 TCATGGAGAATGCCTTTGAACTC 
2621-2643 CATGGAGAATGCCTTTGAACTCC 
2622-2644 ATGGAGAATGCCTTTGAACTCCC 
2623-2645 TGGAGAATGCCTTTGAACTCCCC 
2624-2646 GGAGAATGCCTTTGAACTCCCCA 
2625-2647 GAGAATGCCTTTGAACTCCCCAC 
2626-2648 AGAATGCCTTTGAACTCCCCACT 
2627-2649 GAATGCCTTTGAACTCCCCACTG 
2628-2650 AATGCCTTTGAACTCCCCACTGG 
2629-2651 ATGCCTTTGAACTCCCCACTGGA 
2630-2652 TGCCTTTGAACTCCCCACTGGAG 
2631-2653 GCCTTTGAACTCCCCACTGGAGC 
2632-2654 CCTTTGAACTCCCCACTGGAGCT 
2633-2655 CTTTGAACTCCCCACTGGAGCTG 
2634-2656 TTTGAACTCCCCACTGGAGCTGG 
2635-2657 TTGAACTCCCCACTGGAGCTGGA 
2636-2658 TGAACTCCCCACTGGAGCTGGAT 
2637-2659 GAACTCCCCACTGGAGCTGGATT 
2638-2660 AACTCCCCACTGGAGCTGGATTA 
2639-2661 ACTCCCCACTGGAGCTGGATTAC 
2640-2662 CTCCCCACTGGAGCTGGATTACA 
2641-2663 TCCCCACTGGAGCTGGATTACAG 
2642-2664 CCCCACTGGAGCTGGATTACAGT 
2643-2665 CCCACTGGAGCTGGATTACAGTT 
2644-2666 CCACTGGAGCTGGATTACAGTTG 
2645-2667 CACTGGAGCTGGATTACAGTTGC 
2646-2668 ACTGGAGCTGGATTACAGTTGCA 
2647-2669 CTGGAGCTGGATTACAGTTGCAA 
2648-2670 TGGAGCTGGATTACAGTTGCAAA 
2649-2671 GGAGCTGGATTACAGTTGCAAAT 
2650-2672 GAGCTGGATTACAGTTGCAAATA 
2651-2673 AGCTGGATTACAGTTGCAAATAT 
2652-2674 GCTGGATTACAGTTGCAAATATC 
2653-2675 CTGGATTACAGTTGCAAATATCT 
2654-2676 TGGATTACAGTTGCAAATATCTT 
2655-2677 GGATTACAGTTGCAAATATCTTC 
2656-2678 GATTACAGTTGCAAATATCTTCA 
2657-2679 ATTACAGTTGCAAATATCTTCAT 
2658-2680 TTACAGTTGCAAATATCTTCATC 
2659-2681 TACAGTTGCAAATATCTTCATCT 
2660-2682 ACAGTTGCAAATATCTTCATCTG 
2661-2683 CAGTTGCAAATATCTTCATCTGG 
2662-2684 AGTTGCAAATATCTTCATCTGGA 
2663-2685 GTTGCAAATATCTTCATCTGGAG 
2664-2686 TTGCAAATATCTTCATCTGGAGT 
2665-2687 TGCAAATATCTTCATCTGGAGTC 
2666-2688 GCAAATATCTTCATCTGGAGTCA 
2667-2689 CAAATATCTTCATCTGGAGTCAT 
2668-2690 AAATATCTTCATCTGGAGTCATT 
2669-2691 AATATCTTCATCTGGAGTCATTG 
2670-2692 ATATCTTCATCTGGAGTCATTGC 
2671-2693 TATCTTCATCTGGAGTCATTGCT 
2672-2694 ATCTTCATCTGGAGTCATTGCTC 
2673-2695 TCTTCATCTGGAGTCATTGCTCC 
2674-2696 CTTCATCTGGAGTCATTGCTCCC 
2675-2697 TTCATCTGGAGTCATTGCTCCCG 
2676-2698 TCATCTGGAGTCATTGCTCCCGG 
2677-2699 CATCTGGAGTCATTGCTCCCGGA 
2678-2700 ATCTGGAGTCATTGCTCCCGGAG 
2679-2701 TCTGGAGTCATTGCTCCCGGAGC 
2680-2702 CTGGAGTCATTGCTCCCGGAGCC 
2681-2703 TGGAGTCATTGCTCCCGGAGCCA 
2682-2704 GGAGTCATTGCTCCCGGAGCCAA 
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2683-2705 GAGTCATTGCTCCCGGAGCCAAG 
2684-2706 AGTCATTGCTCCCGGAGCCAAGG 
2685-2707 GTCATTGCTCCCGGAGCCAAGGC 
2686-2708 TCATTGCTCCCGGAGCCAAGGCT 
2687-2709 CATTGCTCCCGGAGCCAAGGCTG 
2688-2710 ATTGCTCCCGGAGCCAAGGCTGG 
2689-2711 TTGCTCCCGGAGCCAAGGCTGGA 
2690-2712 TGCTCCCGGAGCCAAGGCTGGAG 
2691-2713 GCTCCCGGAGCCAAGGCTGGAGT 
2692-2714 CTCCCGGAGCCAAGGCTGGAGTA 
2693-2715 TCCCGGAGCCAAGGCTGGAGTAA 
2694-2716 CCCGGAGCCAAGGCTGGAGTAAA 
2695-2717 CCGGAGCCAAGGCTGGAGTAAAA 
2696-2718 CGGAGCCAAGGCTGGAGTAAAAC 
2697-2719 GGAGCCAAGGCTGGAGTAAAACT 
2698-2720 GAGCCAAGGCTGGAGTAAAACTG 
2699-2721 AGCCAAGGCTGGAGTAAAACTGG 
2700-2722 GCCAAGGCTGGAGTAAAACTGGA 
2701-2723 CCAAGGCTGGAGTAAAACTGGAA 
2702-2724 CAAGGCTGGAGTAAAACTGGAAG 
2703-2725 AAGGCTGGAGTAAAACTGGAAGT 
2704-2726 AGGCTGGAGTAAAACTGGAAGTA 
2705-2727 GGCTGGAGTAAAACTGGAAGTAG 
2706-2728 GCTGGAGTAAAACTGGAAGTAGC 
2707-2729 CTGGAGTAAAACTGGAAGTAGCC 

.2708-2730 TGGAGTAAAACTGGAAGTAGCCA 
2709-2731 GGAGTAAAACTGGAAGTAGCCAA 
2710-2732 GAGTAAAACTGGAAGTAGCCAAC 
2711-2733 AGTAAAACTGGAAGTAGCCAACA 
2712-2734 GTAAAACTGGAAGTAGCCAACAT 
2713-2735 TAAAACTGGAAGTAGCCAACATG 
2714-2736 AAAACTGGAAGTAGCCAACATGC 
2715-2737 AAACTGGAAGTAGCCAACATGCA 
2716-2738 AACTGGAAGTAGCCAACATGCAG 
2717-2739 ACTGGAAGTAGCCAACATGCAGG 
2718-2740 CTGGAAGTAGCCAACATGCAGGC 
2719-2741 TGGAAGTAGCCAACATGCAGGCT 
2720-2742 GGAAGTAGCCAACATGCAGGCTG 
2721-2743 GAAGTAGCCAACATGCAGGCTGA 
2722-2744 AAGTAGCCAACATGCAGGCTGAA 
2723-2745 AGTAGCCAACATGCAGGCTGAAC 
2724-2746 GTAGCCAACATGCAGGCTGAACT 
2725-2747 TAGCCAACATGCAGGCTGAACTG 
2726-2748 AGCCAACATGCAGGCTGAACTGG 
2727-2749 GCCAACATGCAGGCTGAACTGGT 
2728-2750 CCAACATGCAGGCTGAACTGGTG 
2729-2751 CAACATGCAGGCTGAACTGGTGG 
2730-2752 AACATGCAGGCTGAACTGGTGGC 
2731-2753 ACATGCAGGCTGAACTGGTGGCA 
2732-2754 CATGCAGGCTGAACTGGTGGCAA 
2733-2755 ATGCAGGCTGAACTGGTGGCAAA 
2734-2756 TGCAGGCTGAACTGGTGGCAAAA 
2735-2757 GCAGGCTGAACTGGTGGCAAAAC 
2736-2758 CAGGCTGAACTGGTGGCAAAACC 
2737-2759 AGGCTGAACTGGTGGCAAAACCC 
2738-2760 GGCTGAACTGGTGGCAAAACCCT 
2739-2761 GCTGAACTGGTGGCAAAACCCTC 
2740-2762 CTGAACTGGTGGCAAAACCCTCC 
2741-2763 TGAACTGGTGGCAAAACCCTCCG 
2742-2764 GAACTGGTGGCAAAACCCTCCGT 
2743-2765 AACTGGTGGCAAAACCCTCCGTG 
2744-2766 ACTGGTGGCAAAACCCTCCGTGT 
2745-2767 CTGGTGGCAAAACCCTCCGTGTC 
2746-2768 TGGTGGCAAAACCCTCCGTGTCT 
2747-2769 GGTGGCAAAACCCTCCGTGTCTG 
2748-2770 GTGGCAAAACCCTCCGTGTCTGT 
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2749-2771 TGGCAAAACCCTCCGTGTCTGTG 
2750-2772 GGCAAAACCCTCCGTGTCTGTGG 
2751-2773 GCAAAACCCTCCGTGTCTGTGGA 
2752-2774 CAAAACCCTCCGTGTCTGTGGAG 
2753-2775 AAAACCCTCCGTGTCTGTGGAGT 
2754-2776 AAACCCTCCGTGTCTGTGGAGTT 
2755-2777 AACCCTCCGTGTCTGTGGAGTTT 
2756-2778 ACCCTCCGTGTCTGTGGAGTTTG 
2757-2779 CCCTCCGTGTCTGTGGAGTTTGT 
2758-2780 CCTCCGTGTCTGTGGAGTTTGTG 
2759-2781 CTCCGTGTCTGTGGAGTTTGTGA 
2760-2782 TCCGTGTCTGTGGAGTTTGTGAC 
2761-2783 CCGTGTCTGTGGAGTTTGTGACA 
2762-2784 CGTGTCTGTGGAGTTTGTGACAA 
2763-2785 GTGTCTGTGGAGTTTGTGACAAA 
2764-2786 TGTCTGTGGAGTTTGTGACAAAT 
2765-2787 GTCTGTGGAGTTTGTGACAAATA 
2766-2788 TCTGTGGAGTTTGTGACAAATAT 
2767-2789 CTGTGGAGTTTGTGACAAATATG 
2768-2790 TGTGGAGTTTGTGACAAATATGG 
2769-2791 GTGGAGTTTGTGACAAATATGGG 
2770-2792 TGGAGTTTGTGACAAATATGGGC 
2771-2793 GGAGTTTGTGACAAATATGGGCA 
2772-2794 GAGTTTGTGACAAATATGGGCAT 
2773-2795 AGTTTGTGACAAATATGGGCATC 
2774-2796 GTTTGTGACAAATATGGGCATCA 
2775-2797 TTTGTGACAAATATGGGCATCAT 
2776-2798 TTGTGACAAATATGGGCATCATC 
2777-2799 TGTGACAAATATGGGCATCATCA 
2778-2800 GTGACAAATATGGGCATCATCAT 
2779-2801 TGACAAATATGGGCATCATCATT 
2780-2802 GACAAATATGGGCATCATCATTC 
2781-2803 ACAAATATGGGCATCATCATTCC 
2782-2804 CAAATATGGGCATCATCATTCCG 
2783-2805. AAATATGGGCATCATCATTCCGG 
2784-2806 AATATGGGCATCATCATTCCGGA 
2785-2807 ATATGGGCATCATCATTCCGGAC 
2786-2808 TATGGGCATCATCATTCCGGACT 
2787-2809 ATGGGCATCATCATTCCGGACTT 
2788-2810 TGGGCATCATCATTCCGGACTTC 
2789-2811 GGGCATCATCATTCCGGACTTCG 
2790-2812 GGCATCATCATTCCGGACTTCGC 
2791-2813 GCATCATCATTCCGGACTTCGCT 
2792-2814 CATCATCATTCCGGACTTCGCTA 
2793-2815 ATCATCATTCCGGACTTCGCTAG 
2794-2816 TCATCATTCCGGACTTCGCTAGG 
2795-2817 CATCATTCCGGACTTCGCTAGGA 
2796-2818 ATCATTCCGGACTTCGCTAGGAG 
2797-2819 TCATTCCGGACTTCGCTAGGAGT 
2798-2820 CATTCCGGACTTCGCTAGGAGTG 
2799-2821 ATTCCGGACTTCGCTAGGAGTGG 
2800-2822 TTCCGGACTTCGCTAGGAGTGGG 
2801-2823 TCCGGACTTCGCTAGGAGTGGGG 
2802-2824 CCGGACTTCGCTAGGAGTGGGGT 
2803-2825 CGGACTTCGCTAGGAGTGGGGTC 
2804-2826 GGACTTCGCTAGGAGTGGGGTCC 
2805-2827 GACTTCGCTAGGAGTGGGGTCCA 
2806-2828 ACTTCGCTAGGAGTGGGGTCCAG 
2807-2829 CTTCGCTAGGAGTGGGGTCCAGA 
2808-2830 TTCGCTAGGAGTGGGGTCCAGAT 
2809-2831 TCGCTAGGAGTGGGGTCCAGATG 
2810-2832 CGCTAGGAGTGGGGTCCAGATGA 
2811-2833 GCTAGGAGTGGGGTCCAGATGAA 
2812-2834 CTAGGAGTGGGGTCCAGATGAAC 
2813-2835 TAGGAGTGGGGTCCAGATGAACA 
2814-2836 AGGAGTGGGGTCCAGATGAACAC 
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2815-2837 GGAGTGGGGTCCAGATGAACACC 
2816-2838 GAGTGGGGTCCAGATGAACACCA 
2817-2839 AGTGGGGTCCAGATGAACACCAA 
2818-2840 GTGGGGTCCAGATGAACACCAAC 
2819-2841 TGGGGTCCAGATGAACACCAACT 
2820-2842 GGGGTCCAGATGAACACCAACTT 
2821-2843 GGGTCCAGATGAACACCAACTTC 
2822-2844 GGTCCAGATGAACACCAACTTCT 
2823-2845 GTCCAGATGAACACCAACTTCTT 
2824-2846 TCCAGATGAACACCAACTTCTTC 
2825-2847 CCAGATGAACACCAACTTCTTCC 
2826-2848 CAGATGAACACCAACTTCTTCCA 
2827-2849 AGATGAACACCAACTTCTTCCAC 
2828-2850 GATGAACACCAACTTCTTCCACG 
2829-2851 ATGAACACCAACTTCTTCCACGA 
2830-2852 TGAACACCAACTTCTTCCACGAG 
2831-2853 GAACACCAACTTCTTCCACGAGT 
2832-2854 AACACCAACTTCTTCCACGAGTC 
2833-2855 ACACCAACTTCTTCCACGAGTCG 
2834-2856 CACCAACTTCTTCCACGAGTCGG 
2835-2857 ACCAACTTCTTCCACGAGTCGGG 
2836-2858 CCAACTTCTTCCACGAGTCGGGT 
2837-2859 CAACTTCTTCCACGAGTCGGGTC 
2838-2860 AACTTCTTCCACGAGTCGGGTCT 
2839-2861 ACTTCTTCCACGAGTCGGGTCTG 
2840-2862 CTTCTTCCACGAGTCGGGTCTGG 
2841-2863 TTCTTCCACGAGTCGGGTCTGGA 
2842-2864 TCTTCCACGAGTCGGGTCTGGAG 
2843-2865 CTTCCACGAGTCGGGTCTGGAGG 
2844-2866 TTCCACGAGTCGGGTCTGGAGGC 
2845-2867 TCCACGAGTCGGGTCTGGAGGCT 
2846-2868 CCACGAGTCGGGTCTGGAGGCTC 
2847-2869 CACGAGTCGGGTCTGGAGGCTCA 
2848-2870 ACGAGTCGGGTCTGGAGGCTCAT 
2849-2871 CGAGTCGGGTCTGGAGGCTCATG 
2850-2872 GAGTCGGGTCTGGAGGCTCATGT 
2851-2873 AGTCGGGTCTGGAGGCTCATGTT 
2852-2874 GTCGGGTCTGGAGGCTCATGTTG 
2853-2875 TCGGGTCTGGAGGCTCATGTTGC 
2854-2876 CGGGTCTGGAGGCTCATGTTGCC 
2855-2877 GGGTCTGGAGGCTCATGTTGCCC 
2856-2878 GGTCTGGAGGCTCATGTTGCCCT 
2857-2879 GTCTGGAGGCTCATGTTGCCCTA 
2858-2880 TCTGGAGGCTCATGTTGCCCTAA 
2859-2881 CTGGAGGCTCATGTTGCCCTAAA 
2860-2882 TGGAGGCTCATGTTGCCCTAAAA 
2861-2883 GGAGGCTCATGTTGCCCTAAAAG 
2862-2884 GAGGCTCATGTTGCCCTAAAAGC 
2863-2885 AGGCTCATGTTGCCCTAAAAGCT 
2864-2886 GGCTCATGTTGCCCTAAAAGCTG 
2865-2887 GCTCATGTTGCCCTAAAAGCTGG 
2866-2888 CTCATGTTGCCCTAAAAGCTGGG 
2867-2889 TCATGTTGCCCTAAAAGCTGGGA 
2868-2890 CATGTTGCCCTAAAAGCTGGGAA 
2869-2891 ATGTTGCCCTAAAAGCTGGGAAG 
2870-2892 TGTTGCCCTAAAAGCTGGGAAGC 
2871-2893 GTTGCCCTAAAAGCTGGGAAGCT 
2872-2894 TTGCCCTAAAAGCTGGGAAGCTG 
2873-2895 TGCCCTAAAAGCTGGGAAGCTGA 
2874-2896 GCCCTAAAAGCTGGGAAGCTGAA 
2875-2897 CCCTAAAAGCTGGGAAGCTGAAG 
2876-2898 CCTAAAAGCTGGGAAGCTGAAGT 
2877-2899 CTAAAAGCTGGGAAGCTGAAGTT 
2878-2900 TAAAAGCTGGGAAGCTGAAGTTT 
2879-2901 AAAAGCTGGGAAGCTGAAGTTTA 
2880-2902 AAAGCTGGGAAGCTGAAGTTTAT 
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2881-2903 AAGCTGGGAAGCTGAAGTTTATC 
2882-2904 AGCTGGGAAGCTGAAGTTTATCA 
2883-2905 GCTGGGAAGCTGAAGTTTATCAT 
2884-2906 CTGGGAAGCTGAAGTTTATCATT 
2885-2907 TGGGAAGCTGAAGTTTATCATTC 
2886-2908 GGGAAGCTGAAGTTTATCATTCC 
2887-2909 GGAAGCTGAAGTTTATCATTCCT 
2888-2910 GAAGCTGAAGTTTATCATTCCTT 
2889-2911 AAGCTGAAGTTTATCATTCCTTC 
2890-2912 AGCTGAAGTTTATCATTCCTTCC 
2891-2913 GCTGAAGTTTATCATTCCTTCCC 
2892-2914 CTGAAGTTTATCATTCCTTCCCC 
2893-2915 TGAAGTTTATCATTCCTTCCCCA 
2894-2916 GAAGTTTATCATTCCTTCCCCAA 
2895-2917 AAGTTTATCATTCCTTCCCCAAA 
2896-2918 AGTTTATCATTCCTTCCCCAAAG 
2897-2919 GTTTATCATTCCTTCCCCAAAGA 
2898-2920 TTTATCATTCCTTCCCCAAAGAG 
2899-2921 TTATCATTCCTTCCCCAAAGAGA 
2900-2922 TATCATTCCTTCCCCAAAGAGAC 
2901-2923 ATCATTCCTTCCCCAAAGAGACC 
2902-2924 TCATTCCTTCCCCAAAGAGACCA 
2903-2925 CATTCCTTCCCCAAAGAGACCAG 
2904-2926 ATTCCTTCCCCAAAGAGACCAGT 
2905-2927 TTCCTTCCCCAAAGAGACCAGTC 
2906-2928 TCCTTCCCCAAAGAGACCAGTCA 
2907-2929 CCTTCCCCAAAGAGACCAGTCAA 
2908-2930 CTTCCCCAAAGAGACCAGTCAAG 
2909-2931 TTCCCCAAAGAGACCAGTCAAGC 
2910-2932 TCCCCAAAGAGACCAGTCAAGCT 
2911-2933 CCCCAAAGAGACCAGTCAAGCTG 
2912-2934 CCCAAAGAGACCAGTCAAGCTGC 
2913-2935 CCAAAGAGACCAGTCAAGCTGCT 
2914-2936 CAAAGAGACCAGTCAAGCTGCTC 
2915-2937 AAAGAGACCAGTCAAGCTGCTCA 
2916-2938 AAGAGACCAGTCAAGCTGCTCAG 
2917-2939 AGAGACCAGTCAAGCTGCTCAGT 
2918-2940 GAGACCAGTCAAGCTGCTCAGTG 
2919-2941 AGACCAGTCAAGCTGCTCAGTGG 
2920-2942 GACCAGTCAAGCTGCTCAGTGGA 
2921-2943 ACCAGTCAAGCTGCTCAGTGGAG 
2922-2944 CCAGTCAAGCTGCTCAGTGGAGG 
2923-2945 CAGTCAAGCTGCTCAGTGGAGGC 
2924-2946 AGTCAAGCTGCTCAGTGGAGGCA 
2925-2947 GTCAAGCTGCTCAGTGGAGGCAA 
2926-2948 TCAAGCTGCTCAGTGGAGGCAAC 
2927-2949 CAAGCTGCTCAGTGGAGGCAACA 
2928-2950 AAGCTGCTCAGTGGAGGCAACAC 
2929-2951 AGCTGCTCAGTGGAGGCAACACA 
2930-2952 GCTGCTCAGTGGAGGCAACACAT 
2931-2953 CTGCTCAGTGGAGGCAACACATT 
2932-2954 TGCTCAGTGGAGGCAACACATTA 
2933-2955 GCTCAGTGGAGGCAACACATTAC 
2934-2956 CTCAGTGGAGGCAACACATTACA 
2935-2957 TCAGTGGAGGCAACACATTACAT 
2936-2958 CAGTGGAGGCAACACATTACATT 
2937-2959 AGTGGAGGCAACACATTACATTT 
2938-2960 GTGGAGGCAACACATTACATTTG 
2939-2961 TGGAGGCAACACATTACATTTGG 
2940-2962 GGAGGCAACACATTACATTTGGT 
2941-2963 GAGGCAACACATTACATTTGGTC 
2942-2964 AGGCAACACATTACATTTGGTCT 
2943-2965 GGCAACACATTACATTTGGTCTC 
2944-2966 GCAACACATTACATTTGGTCTCT 
2945-2967 CAACACATTACATTTGGTCTCTA 
2946-2968 AACACATTACATTTGGTCTCTAC 
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2947-2969 ACACATTACATTTGGTCTCTACC 
2948-2970 CACATTACATTTGGTCTCTACCA 
2949-2971 ACATTACATTTGGTCTCTACCAC 
2950-2972 CATTACATTTGGTCTCTACCACC 
2951-2973 ATTACATTTGGTCTCTACCACCA 
2952-2974 TTACATTTGGTCTCTACCACCAA 
2953-2975 TACATTTGGTCTCTACCACCAAA 
2954-2976 ACATTTGGTCTCTACCACCAAAA 
2955-2977 CATTTGGTCTCTACCACCAAAAC 
2956-2978 ATTTGGTCTCTACCACCAAAACG 
2957-2979 TTTGGTCTCTACCACCAAAACGG 
2958-2980 TTGGTCTCTACCACCAAAACGGA 
2959-2981 TGGTCTCTACCACCAAAACGGAG 
2960-2982 GGTCTCTACCACCAAAACGGAGG 
2961-2983 GTCTCTACCACCAAAACGGAGGT 
2962-2984 TCTCTACCACCAAAACGGAGGTG 
2963-2985 CTCTACCACCAAAACGGAGGTGA 
2964-2986 TCTACCACCAAAACGGAGGTGAT 
2965-2987 CTACCACCAAAACGGAGGTGATC 
2966-2988 TACCACCAAAACGGAGGTGATCC 
2967-2989 ACCACCAAAACGGAGGTGATCCC 
2968-2990 CCACCAAAACGGAGGTGATCCCA 
2969-2991 CACCAAAACGGAGGTGATCCCAC 
2970-2992 ACCAAAACGGAGGTGATCCCACC 
2971-2993 CCAAAACGGAGGTGATCCCACCT 
2972-2994 CAAAACGGAGGTGATCCCACCTC 
2973-2995 AAAACGGAGGTGATCCCACCTCT 
2974-2996 AAACGGAGGTGATCCCACCTCTC 
2975-2997 AACGGAGGTGATCCCACCTCTCA 
2976-2998 ACGGAGGTGATCCCACCTCTCAT 
2977-2999 CGGAGGTGATCCCACCTCTCATT 
2978-3000 GGAGGTGATCCCACCTCTCATTG 
2979-3001 GAGGTGATCCCACCTCTCATTGA 
2980-3002 AGGTGATCCCACCTCTCATTGAG 
2981-3003 GGTGATCCCACCTCTCATTGAGA 
2982-3004 GTGATCCCACCTCTCATTGAGAA 
2983-3005 TGATCCCACCTCTCATTGAGAAC 
2984-3006 GATCCCACCTCTCATTGAGAACA 
2985-3007 ATCCCACCTCTCATTGAGAACAG 
2986-3008 TCCCACCTCTCATTGAGAACAGG 
2987-3009 CCCACCTCTCATTGAGAACAGGC 
2988-3010 CCACCTCTCATTGAGAACAGGCA 
2989-3011 CACCTCTCATTGAGAACAGGCAG 
2990-3012 ACCTCTCATTGAGAACAGGCAGT 
2991-3013 CCTCTCATTGAGAACAGGCAGTC 
2992-3014 CTCTCATTGAGAACAGGCAGTCC 
2993-3015 TCTCATTGAGAACAGGCAGTCCT 
2994-3016 CTCATTGAGAACAGGCAGTCCTG 
2995-3017 TCATTGAGAACAGGCAGTCCTGG 
2996-3018 CATTGAGAACAGGCAGTCCTGGT 
2997-3019 ATTGAGAACAGGCAGTCCTGGTC 
2998-3020 TTGAGAACAGGCAGTCCTGGTCA 
2999-3021 TGAGAACAGGCAGTCCTGGTCAG 
3000-3022 GAGAACAGGCAGTCCTGGTCAGT 
3001-3023 AGAACAGGCAGTCCTGGTCAGTT 
3002-3024 GAACAGGCAGTCCTGGTCAGTTT 
3003-3025 AACAGGCAGTCCTGGTCAGTTTG 
3004-3026 ACAGGCAGTCCTGGTCAGTTTGC 
3005-3027 CAGGCAGTCCTGGTCAGTTTGCA 
3006-3028 AGGCAGTCCTGGTCAGTTTGCAA 
3007-3029 GGCAGTCCTGGTCAGTTTGCAAG 
3008-3030 GCAGTCCTGGTCAGTTTGCAAGC 
3009-3031 CAGTCCTGGTCAGTTTGCAAGCA 
3010-3032 AGTCCTGGTCAGTTTGCAAGCAA 
3011-3033 GTCCTGGTCAGTTTGCAAGCAAG 
3012-3034 TCCTGGTCAGTTTGCAAGCAAGT 
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3013-3035 CCTGGTCAGTTTGCAAGCAAGTC 
3014-3036 CTGGTCAGTTTGCAAGCAAGTCT 
3015-3037 TGGTCAGTTTGCAAGCAAGTCTT 
3016-3038 GGTCAGTTTGCAAGCAAGTCTTT 
3017-3039 GTCAGTTTGCAAGCAAGTCTTTC 
3018-3040 TCAGTTTGCAAGCAAGTCTTTCC 
3019-3041 CAGTTTGCAAGCAAGTCTTTCCT 
3020-3042 AGTTTGCAAGCAAGTCTTTCCTG 
3021-3043 GTTTGCAAGCAAGTCTTTCCTGG 
3022-3044 TTTGCAAGCAAGTCTTTCCTGGC 
3023-3045 TTGCAAGCAAGTCTTTCCTGGCC 
3024-3046 TGCAAGCAAGTCTTTCCTGGCCT 
3025-3047 GCAAGCAAGTCTTTCCTGGCCTG 
3026-3048 CAAGCAAGTCTTTCCTGGCCTGA 
3027-3049 AAGCAAGTCTTTCCTGGCCTGAA 
3028-3050 AGCAAGTCTTTCCTGGCCTGAAT 
3029-3051 GCAAGTCTTTCCTGGCCTGAATT 
3030-3052 CAAGTCTTTCCTGGCCTGAATTA 
3031-3053 AAGTCTTTCCTGGCCTGAATTAC 
3032-3054 AGTCTTTCCTGGCCTGAATTACT 
3033-3055 GTCTTTCCTGGCCTGAATTACTG 
3034-3056 TCTTTCCTGGCCTGAATTACTGC 
3035-3057 CTTTCCTGGCCTGAATTACTGCA 
3036-3058 TTTCCTGGCCTGAATTACTGCAC 
3037-3059 TTCCTGGCCTGAATTACTGCACC 
3038-3060 TCCTGGCCTGAATTACTGCACCT 
3039-3061 CCTGGCCTGAATTACTGCACCTC 
3040-3062 CTGGCCTGAATTACTGCACCTCA 
3041-3063 TGGCCTGAATTACTGCACCTCAG 
3042-3064 GGCCTGAATTACTGCACCTCAGG 
3043-3065 GCCTGAATTACTGCACCTCAGGC 
3044-3066 CCTGAATTACTGCACCTCAGGCG 
3045-3067 CTGAATTACTGCACCTCAGGCGC 
3046-3068 TGAATTACTGCACCTCAGGCGCT 
3047-3069 GAATTACTGCACCTCAGGCGCTT 
3048-3070 AATTACTGCACCTCAGGCGCTTA 
3049-3071 ATTACTGCACCTCAGGCGCTTAC 
3050-3072 TTACTGCACCTCAGGCGCTTACT 
3051-3073 TACTGCACCTCAGGCGCTTACTC 
3052-3074 ACTGCACCTCAGGCGCTTACTCC 
3053-3075 CTGCACCTCAGGCGCTTACTCCA 
3054-3076 TGCACCTCAGGCGCTTACTCCAA 
3055-3077 GCACCTCAGGCGCTTACTCCAAC 
3056-3078 CACCTCAGGCGCTTACTCCAACG 
3057-3079 ACCTCAGGCGCTTACTCCAACGC 
3058-3080 CCTCAGGCGCTTACTCCAACGCC 
3059-3081 CTCAGGCGCTTACTCCAACGCCA 
3060-3082 TCAGGCGCTTACTCCAACGCCAG 
3061-3083 CAGGCGCTTACTCCAACGCCAGC 
3062-3084 AGGCGCTTACTCCAACGCCAGCT 
3063-3085 GGCGCTTACTCCAACGCCAGCTC 
3064-3086 GCGCTTACTCCAACGCCAGCTCC 
3065-3087 CGCTTACTCCAACGCCAGCTCCA 
3066-3088 GCTTACTCCAACGCCAGCTCCAC 
3067-3089 CTTACTCCAACGCCAGCTCCACA 
3068-3090 TTACTCCAACGCCAGCTCCACAG 
3069-3091 TACTCCAACGCCAGCTCCACAGA 
3070-3092 ACTCCAACGCCAGCTCCACAGAC 
3071-3093 CTCCAACGCCAGCTCCACAGACT 
3072-3094 TCCAACGCCAGCTCCACAGACTC 
3073-3095 CCAACGCCAGCTCCACAGACTCC 
3074-3096 CAACGCCAGCTCCACAGACTCCG 
3075-3097 AACGCCAGCTCCACAGACTCCGC 
3076-3098 ACGCCAGCTCCACAGACTCCGCC 
3077-3099 CGCCAGCTCCACAGACTCCGCCT 
3078-3100 GCCAGCTCCACAGACTCCGCCTC 
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3079-3101 CCAGCTCCACAGACTCCGCCTCC 
3080-3102 CAGCTCCACAGACTCCGCCTCCT 
3081-3103 AGCTCCACAGACTCCGCCTCCTA 
3082-3104 GCTCCACAGACTCCGCCTCCTAC 
3083-3105 CTCCACAGACTCCGCCTCCTACT 
3084-3106 TCCACAGACTCCGCCTCCTACTA 
3085-3107 CCACAGACTCCGCCTCCTACTAT 
3086-3108 CACAGACTCCGCCTCCTACTATC 
3087-3109 ACAGACTCCGCCTCCTACTATCC 
3088-3110 CAGACTCCGCCTC.CTACTATCCG 
3089-3111 AGACTCCGCCTCCTACTATCCGC 
3090-3112 GACTCCGCCTCCTACTATCCGCT 
3091-3113 ACTCCGCCTCCTACTATCCGCTG 
3092-3114 CTCCGCCTCCTACTATCCGCTGA 
3093-3115 TCCGCCTCCTACTATCCGCTGAC 
3094-3116 CCGCCTCCTACTATCCGCTGACC 
3095-3117 CGCCTCCTACTATCCGCTGACCG 
3096-3118 GCCTCCTACTATCCGCTGACCGG 
3097-3119 CCTCCTACTATCCGCTGACCGGG 
3098-3120 CTCCTACTATCCGCTGACCGGGG 
3099-3121 TCCTACTATCCGCTGACCGGGGA 
3100-3122 CCTACTATCCGCTGACCGGGGAC 
3101-3123 CTACTATCCGCTGACCGGGGACA 
3102-3124 TACTATCCGCTGACCGGGGACAC 
3103-3125 ACTATCCGCTGACCGGGGACACC 
3104-3126 CTATCCGCTGACCGGGGACACCA 
3105-3127 TATCCGCTGACCGGGGACACCAG 
3106-3128 ATCCGCTGACCGGGGACACCAGA 
3107-3129 TCCGCTGACCGGGGACACCAGAT 
3108-3130 CCGCTGACCGGGGACACCAGATT 
3109-3131 CGCTGACCGGGGACACCAGATTA 
3110-3132 GCTGACCGGGGACACCAGATTAG 
3111-3133 CTGACCGGGGACACCAGATTAGA 
3112-3134 TGACCGGGGACACCAGATTAGAG 
3113-3135 GACCGGGGACACCAGATTAGAGC 
3114-3136 ACCGGGGACACCAGATTAGAGCT 
3115-3137 CCGGGGACACCAGATTAGAGCTG 
3116-3138 CGGGGACACCAGATTAGAGCTGG 
3117-3139 GGGGACACCAGATTAGAGCTGGA 
3118-3140 GGGACACCAGATTAGAGCTGGAA 
3119-3141 GGACACCAGATTAGAGCTGGAAC 
3120-3142 GACACCAGATTAGAGCTGGAACT 
3121-3143 ACACCAGATTAGAGCTGGAACTG 
3122-3144 CACCAGATTAGAGCTGGAACTGA 
3123-3145 ACCAGATTAGAGCTGGAACTGAG 
3124-3146 CCAGATTAGAGCTGGAACTGAGG 
3125-3147 CAGATTAGAGCTGGAACTGAGGC 
3126-3148 AGATTAGAGCTGGAACTGAGGCC 
3127-3149 GATTAGAGCTGGAACTGAGGCCT 
3128-3150 ATTAGAGCTGGAACTGAGGCCTA 
3129-3151 TTAGAGCTGGAACTGAGGCCTAC 
3130-3152 TAGAGCTGGAACTGAGGCCTACA 
3131-3153 AGAGCTGGAACTGAGGCCTACAG 
3132-3154 GAGCTGGAACTGAGGCCTACAGG 
3133-3155 AGCTGGAACTGAGGCCTACAGGA 
3134-3156 GCTGGAACTGAGGCCTACAGGAG 
3135-3157 CTGGAACTGAGGCCTACAGGAGA 
3136-3158 TGGAACTGAGGCCTACAGGAGAG 
3137-3159 GGAACTGAGGCCTACAGGAGAGA 
3138-3160 GAACTGAGGCCTACAGGAGAGAT 
3139-3161 AACTGAGGCCTACAGGAGAGATT 
3140-3162 ACTGAGGCCTACAGGAGAGATTG 
3141-3163 CTGAGGCCTACAGGAGAGATTGA 
3142-3164 TGAGGCCTACAGGAGAGATTGAG 
3143-3165 GAGGCCTACAGGAGAGATTGAGC 
3144-3166 AGGCCTACAGGAGAGATTGAGCA 
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3145-3167 GGCCTACAGGAGAGATTGAGCAG 
3146-3168 GCCTACAGGAGAGATTGAGCAGT 
3147-3169 CCTACAGGAGAGATTGAGCAGTA 
3148-3170 CTACAGGAGAGATTGAGCAGTAT 
3149-3171 TACAGGAGAGATTGAGCAGTATT 
3150-3172 ACAGGAGAGATTGAGCAGTATTC 
3151-3173 CAGGAGAGATTGAGCAGTATTCT 
3152-3174 AGGAGAGATTGAGCAGTATTCTG 
3153-3175 GGAGAGATTGAGCAGTATTCTGT 
3154-3176 GAGAGATTGAGCAGTATTCTGTC 
3155-3177 AGAGATTGAGCAGTATTCTGTCA 
3156-3178 GAGATTGAGCAGTATTCTGTCAG 
3157-3179 AGATTGAGCAGTATTCTGTCAGC 
3158-3180 GATTGAGCAGTATTCTGTCAGCG 
3159-3181 ATTGAGCAGTATTCTGTCAGCGC 
3160-3182 TTGAGCAGTATTCTGTCAGCGCA 
3161-3183 TGAGCAGTATTCTGTCAGCGCAA 
3162-3184 GAGCAGTATTCTGTCAGCGCAAC 
3163-3185 AGCAGTATTCTGTCAGCGCAACC 
3164-3186 GCAGTATTCTGTCAGCGCAACCT 
3165-3187 CAGTATTCTGTCAGCGCAACCTA 
3166-3188 AGTATTCTGTCAGCGCAACCTAT 
3167-3189 GTATTCTGTCAGCGCAACCTATG 
3168-3190 TATTCTGTCAGCGCAACCTATGA 
3169-3191 ATTCTGTCAGCGCAACCTATGAG 
3170-3192 TTCTGTCAGCGCAACCTATGAGC 
3171-3193 TCTGTCAGCGCAACCTATGAGCT 
3172-3194 CTGTCAGCGCAACCTATGAGCTC 
3173-3195 TGTCAGCGCAACCTATGAGCTCC 
3174-3196 GTCAGCGCAACCTATGAGCTCCA 
3175-3197 TCAGCGCAACCTATGAGCTCCAG 
3176-3198 CAGCGCAACCTATGAGCTCCAGA 
3177-3199 AGCGCAACCTATGAGCTCCAGAG 
3178-3200 GCGCAACCTATGAGCTCCAGAGA 
3179-3201 CGCAACCTATGAGCTCCAGAGAG 
3180-3202 GCAACCTATGAGCTCCAGAGAGA 
3181-3203 CAACCTATGAGCTCCAGAGAGAG 
3182-3204 AACCTATGAGCTCCAGAGAGAGG 
3183-3205 ACCTATGAGCTCCAGAGAGAGGA 
3184-3206 CCTATGAGCTCCAGAGAGAGGAC 
3185-3207 CTATGAGCTCCAGAGAGAGGACA 
3186-3208 TATGAGCTCCAGAGAGAGGACAG 
3187-3209 ATGAGCTCCAGAGAGAGGACAGA 
3188-3210 TGAGCTCCAGAGAGAGGACAGAG 
3189-3211 GAGCTCCAGAGAGAGGACAGAGC 
3190-3212 AGCTCCAGAGAGAGGACAGAGCC 
3191-3213 GCTCCAGAGAGAGGACAGAGCCT 
3192-3214 CTCCAGAGAGAGGACAGAGCCTT 
3193-3215 TCCAGAGAGAGGACAGAGCCTTG 
3194-3216 CCAGAGAGAGGACAGAGCCTTGG 
3195-3217 CAGAGAGAGGACAGAGCCTTGGT 
3196-3218 AGAGAGAGGACAGAGCCTTGGTG 
3197-3219 GAGAGAGGACAGAGCCTTGGTGG 
3198-3220 AGAGAGGACAGAGCCTTGGTGGA 
3199-3221 GAGAGGACAGAGCCTTGGTGGAT 
3200-3222 AGAGGACAGAGCCTTGGTGGATA 
3201-3223 GAGGACAGAGCCTTGGTGGATAC 
3202-3224 AGGACAGAGCCTTGGTGGATACC 
3203-3225 GGACAGAGCCTTGGTGGATACCC 
3204-3226 GACAGAGCCTTGGTGGATACCCT 
3205-3227 ACAGAGCCTTGGTGGATACCCTG 
3206-3228 CAGAGCCTTGGTGGATACCCTGA 
3207-3229 AGAGCCTTGGTGGATACCCTGAA 
3208-3230 GAGCCTTGGTGGATACCCTGAAG 
3209-3231 AGCCTTGGTGGATACCCTGAAGT 
3210-3232 GCCTTGGTGGATACCCTGAAGTT 
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3211-3233 CCTTGGTGGATACCCTGAAGTTT 
3212-3234 CTTGGTGGATACCCTGAAGTTTG 
3213-3235 TTGGTGGATACCCTGAAGTTTGT 
3214-3236 TGGTGGATACCCTGAAGTTTGTA 
3215-3237 GGTGGATACCCTGAAGTTTGTAA 
3216-3238 GTGGATACCCTGAAGTTTGTAAC 
3217-3239 TGGATACCCTGAAGTTTGTAACT 
3218-3240 GGATACCCTGAAGTTTGTAACTC 
3219-3241 GATACCCTGAAGTTTGTAACTCA 
3220-3242 ATACCCTGAAGTTTGTAACTCAA 
3221-3243 TACCCTGAAGTTTGTAACTCAAG 
3222-3244 ACCCTGAAGTTTGTAACTCAAGC 
3223-3245 CCCTGAAGTTTGTAACTCAAGCA 
3224-3246 CCTGAAGTTTGTAACTCAAGCAG 
3225-3247· CTGAAGTTTGTAACTCAAGCAGA 
3226-3248 TGAAGTTTGTAACTCAAGCAGAA 
3227-3249 GAAGTTTGTAACTCAAGCAGAAG 
3228-3250 AAGTTTGTAACTCAAGCAGAAGG 
3229-3251 AGTTTGTAACTCAAGCAGAAGGT 
3230-3252 GTTTGTAACTCAAGCAGAAGGTG 
3231-3253 TTTGTAACTCAAGCAGAAGGTGC 
3232-3254 TTGTAACTCAAGCAGAAGGTGCG 
3233-3255 TGTAACTCAAGCAGAAGGTGCGA 
3234-3256 GTAACTCAAGCAGAAGGTGCGAA 
3235-3257 TAACTCAAGCAGAAGGTGCGAAG 
3236-3258 AACTCAAGCAGAAGGTGCGAAGC 
3237-3259 ACTCAAGCAGAAGGTGCGAAGCA 
3238-3260 CTCAAGCAGAAGGTGCGAAGCAG' 
3239-3261 TCAAGCAGAAGGTGCGAAGCAGA 
3240-3262 CAAGCAGAAGGTGCGAAGCAGAC 
3241-3263 AAGCAGAAGGTGCGAAGCAGACT 
3242-3264 AGCAGAAGGTGCGAAGCAGACTG 
3243-3265 GCAGAAGGTGCGAAGCAGACTGA 
3244-3266 CAGAAGGTGCGAAGCAGACTGAG 
3245-3267 AGAAGGTGCGAAGCAGACTGAGG 
3246-3268 GAAGGTGCGAAGCAGACTGAGGC 
3247-3269 AAGGTGCGAAGCAGACTGAGGCT 
3248-3270 AGGTGCGAAGCAGACTGAGGCTA 
3249-3271 GGTGCGAAGCAGACTGAGGCTAC 
3250-3272 GTGCGAAGCAGACTGAGGCTACC 
3251-3273 TGCGAAGCAGACTGAGGCTACCA 
3252-3274 GCGAAGCAGACTGAGGCTACCAT 
3253-3275 CGAAGCAGACTGAGGCTACCATG 
3254-3276 GAAGCAGACTGAGGCTACCATGA 
3255-3277 AAGCAGACTGAGGCTACCATGAC 
3256-3278 AGCAGACTGAGGCTACCATGACA 
3257-3279 GCAGACTGAGGCTACCATGACAT 
3258-3280 CAGACTGAGGCTACCATGACATT 
3259-3281 AGACTGAGGCTACCATGACATTC 
3260-3282 GACTGAGGCTACCATGACATTCA 
3261-3283 ACTGAGGCTACCATGACATTCAA 
3262-3284 CTGAGGCTACCATGACATTCAAA 
3263-3285 TGAGGCTACCATGACATTCAAAT 
3264-3286 GAGGCTACCATGACATTCAAATA 
3265-3287 AGGCTACCATGACATTCAAATAT 
3266-3288 GGCTACCATGACATTCAAATATA 
3267-3289 GCTACCATGACATTCAAATATAA 
3268-3290 CTACCATGACATTCAAATATAAT 
3269-3291 TACCATGACATTCAAATATAATC 
3270-3292 ACCATGACATTCAAATATAATCG 
3271-3293 CCATGACATTCAAATATAATCGG 
3272-3294 CATGACATTCAAATATAATCGGC 
3273-3295 ATGACATTCAAATATAATCGGCA 
3274-3296 TGACATTCAAATATAATCGGCAG 
3275-3297 GACATTCAAATATAATCGGCAGA 
3276-3298 ACATTCAAATATAATCGGCAGAG 
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3277-3299 CATTCAAATATAATCGGCAGAGT 
3278-3300 ATTCAAATATAATCGGCAGAGTA 
3279-3301 TTCAAATATAATCGGCAGAGTAT 
3280-3302 TCAAATATAATCGGCAGAGTATG 
3281-3303 CAAATATAATCGGCAGAGTATGA 
3282-3304 AAATATAATCGGCAGAGTATGAC 
3283-3305 AATATAATCGGCAGAGTATGACC 
3284-3306 ATATAATCGGCAGAGTATGACCT 
3285-3307 TATAATCGGCAGAGTATGACCTT 
3286-3308 ATAATCGGCAGAGTATGACCTTG 
3287-3309 TAATCGGCAGAGTATGACCTTGT 
3288-3310 AATCGGCAGAGTATGACCTTGTC 
3289-3311 ATCGGCAGAGTATGACCTTGTCC 
3290-3312 TCGGCAGAGTATGACCTTGTCCA 
3291-3313 CGGCAGAGTATGACCTTGTCCAG 
3292-3314 GGCAGAGTATGACCTTGTCCAGT 
3293-3315 GCAGAGTATGACCTTGTCCAGTG 
3294-3316 CAGAGTATGACCTTGTCCAGTGA 
3295-3317 AGAGTATGACCTTGTCCAGTGAA 
3296-3318 GAGTATGACCTTGTCCAGTGAAG 
3297-3319 AGTATGACCTTGTCCAGTGAAGT 
3298-3320 GTATGACCTTGTCCAGTGAAGTC 
3299-3321 TATGACCTTGTCCAGTGAAGTCC 
3300-3322 ATGACCTTGTCCAGTGAAGTCCA 
3301-3323 TGACCTTGTCCAGTGAAGTCCAA 
3302-3324 GACCTTGTCCAGTGAAGTCCAAA 
3303-3325 ACCTTGTCCAGTGAAGTCCAAAT 
3304-3326 CCTTGTCCAGTGAAGTCCAAATT 
3305-3327 CTTGTCCAGTGAAGTCCAAATTC 
3306-3328 TTGTCCAGTGAAGTCCAAATTCC 
3307-3329 TGTCCAGTGAAGTCCAAATTCCG 
3308-3330 GTCCAGTGAAGTCCAAATTCCGG 
3309-3331 TCCAGTGAAGTCCAAATTCCGGA 
3310-3332 CCAGTGAAGTCCAAATTCCGGAT 
3311-3333 CAGTGAAGTCCAAATTCCGGATT 
3312-3334 AGTGAAGTCCAAATTCCGGATTT 
3313-3335 GTGAAGTCCAAATTCCGGATTTT 
3314-3336 TGAAGTCCAAATTCCGGATTTTG 
3315-3337 GAAGTCCAAATTCCGGATTTTGA 
3316-3338 AAGTCCAAATTCCGGATTTTGAT 
3317-3339 AGTCCAAATTCCGGATTTTGATG 
3318-3340 GTCCAAATTCCGGATTTTGATGT 
3319-3341 TCCAAATTCCGGATTTTGATGTT 
3320-3342 CCAAATTCCGGATTTTGATGTTG 
3321-3343 CAAATTCCGGATTTTGATGTTGA 
3322-3344 AAATTCCGGATTTTGATGTTGAC 
3323-3345 AATTCCGGATTTTGATGTTGACC 
3324-3346 ATTCCGGATTTTGATGTTGACCT 
3325-3347 TTCCGGATTTTGATGTTGACCTC 
3326-3348 TCCGGATTTTGATGTTGACCTCG 
3327-3349 CCGGATTTTGATGTTGACCTCGG 
3328-3350 CGGATTTTGATGTTGACCTCGGA 
3329-3351 GGATTTTGATGTTGACCTCGGAA 
3330-3352 GATTTTGATGTTGACCTCGGAAC 
3331-3353 ATTTTGATGTTGACCTCGGAACA 
3332-3354 TTTTGATGTTGACCTCGGAACAA 
3333-3355 TTTGATGTTGACCTCGGAACAAT 
3334-3356 TTGATGTTGACCTCGGAACAATC 
3335-3357 TGATGTTGACCTCGGAACAATCC 
3336-3358 GATGTTGACCTCGGAACAATCCT 
3337-33'59· ATGTTGACCTCGGAACAATCCTC 
3338-3360 TGTTGACCTCGGAACAATCCTCA 
3339-3361 GTTGACCTCGGAACAATCCTCAG 
3340-3362 TTGACCTCGGAACAATCCTCAGA 
3341-3363 TGACCTCGGAACAATCCTCAGAG 
3342-3364 GACCTCGGAACAATCCTCAGAGT 



Moderna Ex 1003-p. 75 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 74 of 236 US 2006/0134189 Al 

Position Sequence 
3343-3365 ACCTCGGAACAATCCTCAGAGTT 
3344-3366 CCTCGGAACAATCCTCAGAGTTA 
3345-3367 CTCGGAACAATCCTCAGAGTTAA 
3346-3368 TCGGAACAATCCTCAGAGTTAAT 
3347-3369 CGGAACAATCCTCAGAGTTAATG 
3346-3370 GGAACAATCCTCAGAGTTAATGA 
3349-3371 GAACAATCCTCAGAGTTAATGAT 
3350-3372 AACAATCCTCAGAGTTAATGATG 
3351-3373 ACAATCCTCAGAGTTAATGATGA 
3352-3374 CAATCCTCAGAGTTAATGATGAA 
3353-3375 AATCCTCAGAGTTAATGATGAAT 
3354-3376 ATCCTCAGAGTTAATGATGAATC 
3355-3377 TCCTCAGAGTTAATGATGAATCT 
3356-3378 CCTCAGAGTTAATGATGAATCTA 
3357-3379 CTCAGAGTTAATGATGAATCTAC 
3356-3380 TCAGAGTTAATGATGAATCTACT 
3359-3381 CAGAGTTAATGATGAATCTACTG 
3360-3382 AGAGTTAATGATGAATCTACTGA 
3361-3383 GAGTTAATGATGAATCTACTGAG 
3362-3384 AGTTAATGATGAATCTACTGAGG 
3363-3385 GTTAATGATGAATCTACTGAGGG 
3364-3386 TTAATGATGAATCTACTGAGGGC 
3365-3387 TAATGATGAATCTACTGAGGGCA 
3366-3388 AATGATGAATCTACTGAGGGCAA 
3367-3389 ATGATGAATCTACTGAGGGCAAA 
3368-3390 TGATGAATCTACTGAGGGCAAAA 
3369-3391 GATGAATCTACTGAGGGCAAAAC 
~370-3392 ATGAATCTACTGAGGGCAAAACG 
3371-3393 TGAATCTACTGAGGGCAAAACGT 
3372-3394 GAATCTACTGAGGGCAAAACGTC 
3373-3395 AATCTACTGAGGGCAAAACGTCT 
3374-3396 ATCTACTGAGGGCAAAACGTCTT 
3375-3397 TCTACTGAGGGCAAAACGTCTTA 
3376-3396 CTACTGAGGGCAAAACGTCTTAC 
3377-3399 TACTGAGGGCAAAACGTCTTACA 
3378-3400 ACTGAGGGCAAAACGTCTTACAG 
3379-3401 CTGAGGGCAAAACGTCTTACAGA 
3380-3402 TGAGGGCAAAACGTCTTACAGAC 
3381-3403 GAGGGCAAAACGTCTTACAGACT 
3382-3404 AGGGCAAAACGTCTTACAGACTC 
3383-3405 GGGCAAAACGTCTTACAGACTCA 
3384-3406 GGCAAAACGTCTTACAGACTCAC 
3385-3407 GCAAAACGTCTTACAGACTCACC 
3386-3408 CAAAACGTCTTACAGACTCACCC 
3367-3409 AAAACGTCTTACAGACTCACCCT 
3388-3410 AAACGTCTTACAGACTCACCCTG 
3389-3411 AACGTCTTACAGACTCACCCTGG 
3390-3412 ACGTCTTACAGACTCACCCTGGA 
3391-3413 CGTCTTACAGACTCACCCTGGAC 
3392-3414 GTCTTACAGACTCACCCTGGACA 
3393-3415 TCTTACAGACTCACCCTGGACAT 
3394-3416 CTTACAGACTCACCCTGGACATT 
3395-3417 TTACAGACTCACCCTGGACATTC 
3396-3418 TACAGACTCACCCTGGACATTCA 
3397-3419 ACAGACTCACCCTGGACATTCAG 
3398-3420 CAGACTCACCCTGGACATTCAGA 
3399-3421 AGACTCACCCTGGACATTCAGAA 
3400-3422 GACTCACCCTGGACATTCAGAAC 
3401-3423 ACTCACCCTGGACATTCAGAACA 
3402-3424 CTCACCCTGGACATTCAGAACAA 
3403-3425 TCACCCTGGACATTCAGAACAAG 
3404-3426 CACCCTGGACATTCAGAACAAGA 
3405-3427 ACCCTGGACATTCAGAACAAGAA 
3406-3428 CCCTGGACATTCAGAACAAGAAA 
3407-3429 CCTGGACATTCAGAACAAGAAAA 
3408-3430 CTGGACATTCAGAACAAGAAAAT 
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!?osition Sequence 
3409-3431 TGGACATTCAGAACAAGAAAATT 
3410-3432 GGACATTCAGAACAAGAAAATTA 
3411-3433 GACATTCAGAACAAGAAAATTAC 
3412-3434 ACATTCAGAACAAGAAAATTACT 
3413-3435 CATTCAGAACAAGAAAATTACTG 
3414-3436 ATTCAGAACAAGAAAATTACTGA 
3415-3437 TTCAGAACAAGAAAATTACTGAG 
3416-3438 TCAGAACAAGAAAATTACTGAGG 
3417-3439 CAGAACAAGAAAATTACTGAGGT 
3418-3440 AGAACAAGAAAATTACTGAGGTC 
3419-3441 GAACAAGAAAATTACTGAGGTCG 
3420-3442 AACAAGAAAATTACTGAGGTCGC 
3421-3443 ACAAGAAAATTACTGAGGTCGCC 
3422-3444 CAAGAAAATTACTGAGGTCGCCC 
3423-3445 AAGAAAATTACTGAGGTCGCCCT 
3424-3446 AGAAAATTACTGAGGTCGCCCTC 
3425-3447 GAAAATTACTGAGGTCGCCCTCA 
3426-3448 AAAATTACTGAGGTCGCCCTCAT 
3427-3449 AAATTACTGAGGTCGCCCTCATG 
3428-3450 AATTACTGAGGTCGCCCTCATGG 
3429-3451 ATTACTGAGGTCGCCCTCATGGG 
3430-3452 TTACTGAGGTCGCCCTCATGGGC 
3431-3453 TACTGAGGTCGCCCTCATGGGCC 
3432-3454 ACTGAGGTCGCCCTCATGGGCCA 
3433-3455 CTGAGGTCGCCCTCATGGGCCAC 
3434-3456 TGAGGTCGCCCTCATGGGCCACC 
3435-3457 GAGGTCGCCCTCATGGGCCACCT 
3436-3458 AGGTCGCCCTCATGGGCCACCTA 
3437-3459 GGTCGCCCTCATGGGCCACCTAA 
3438-3460 GTCGCCCTCATGGGCCACCTAAG 
3439-3461 TCGCCCTCATGGGCCACCTAAGT 
3440-3462 CGCCCTCATGGGCCACCTAAGTT 
3441-3463 GCCCTCATGGGCCACCTAAGTTG 
3442-34 64 CCCTCATGGGCCACCTAAGTTGT 
3443-3465 CCTCATGGGCCACCTAAGTTGTG 
3444-3466 CTCATGGGCCACCTAAGTTGTGA 
3445-3467 TCATGGGCCACCTAAGTTGTGAC 
3446-3468 CATGGGCCACCTAAGTTGTGACA 
3447-3469 ATGGGCCACCTAAGTTGTGACAC 
3448-3470 TGGGCCACCTAAGTTGTGACACA 
3449-3471 GGGCCACCTAAGTTGTGACACAA 
3450-3472 GGCCACCTAAGTTGTGACACAAA 
3451-3473 GCCACCTAAGTTGTGACACAAAG 
3452-3474 CCACCTAAGTTGTGACACAAAGG 
3453-3475 CACCTAAGTTGTGACACAAAGGA 
3454-3476 ACCTAAGTTGTGACACAAAGGAA 
3455-3477 CCTAAGTTGTGACACAAAGGAAG 
3456-3478 CTAAGTTGTGACACAAAGGAAGA 
3457-3479 TAAGTTGTGACACAAAGGAAGAA 
3458-3480 AAGTTGTGACACAAAGGAAGAAA 
3459-3481 AGTTGTGACACAAAGGAAGAAAG 
3460-3482 GTTGTGACACAAAGGAAGAAAGA 
3461-3483 TTGTGACACAAAGGAAGAAAGAA 
3462-3484 TGTGACACAAAGGAAGAAAGAAA 
3463-3485 GTGACACAAAGGAAGAAAGAAAA 
3464-3486 TGACACAAAGGAAGAAAGAAAAA 
3465-3487 GACACAAAGGAAGAAAGAAAAAT 
3466-3488 ACACAAAGGAAGAAAGAAAAATC 
3467-3489 CACAAAGGAAGAAAGAAAAATCA 
3468-3490 ACAAAGGAAGAAAGAAAAATCAA 
3469-3491 CAAAGGAAGAAAGAAAAATCAAG 
3470-3492 AAAGGAAGAAAGAAAAATCAAGG 
3471-3493 AAGGAAGAAAGAAAAATCAAGGG 
3472-3494 AGGAAGAAAGAAAAATCAAGGGT 
3473-3495 GGAAGAAAGAAAAATCAAGGGTG 
3474-3496 GAAGAAAGAAAAATCAAGGGTGT 
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3475-3497 AAGAAAGAAAAATCAAGGGTGTT 
3476-3498 AGAAAGAAAAATCAAGGGTGTTA 
3477-3499 GAAAGAAAAATCAAGGGTGTTAT 
3478-3500 AAAGAAAAATCAAGGGTGTTATT 
3479-3501 AAGAAAAATCAAGGGTGTTATTT 
3480-3502 AGAAAAATCAAGGGTGTTATTTC 
3481-3503 GAAAAATCAAGGGTGTTATTTCC 
3482-3504 AAAAATCAAGGGTGTTATTTCCA 
3483-3505 AAAATCAAGGGTGTTATTTCCAT 
3484-3506 AAATCAAGGGTGTTATTTCCATA 
3485-3507 AATCAAGGGTGTTATTTCCATAC 
3486-3508 ATCAAGGGTGTTATTTCCATACC 
3487-3509 TCAAGGGTGTTATTTCCATACCC 
3488-3510 CAAGGGTGTTATTTCCATACCCC 
3489-3511 AAGGGTGTTATTTCCATACCCCG 
3490-3512 AGGGTGTTATTTCCATACCCCGT 
3491-3513 GGGTGTTATTTCCATACCCCGTT 
3492-3514 GGTGTTATTTCCATACCCCGTTT 
3493-3515 GTGTTATTTCCATACCCCGTTTG 
3494-3516 TGTTATTTCCATACCCCGTTTGC 
3495-3517 GTTATTTCCATACCCCGTTTGCA 
3496-3518 TTATTTCCATACCCCGTTTGCAA 
3497-3519 TATTTCCATACCCCGTTTGCAAG 
3498-3520 ATTTCCATACCCCGTTTGCAAGC 
3499-3521 TTTCCATACCCCGTTTGCAAGCA 
3500-3522 TTCCATACCCCGTTTGCAAGCAG 
3501-3523 TCCATACCCCGTTTGCAAGCAGA 
3502-3524 CCATACCCCGTTTGCAAGCAGAA 
3503-3525 CATACCCCGTTTGCAAGCAGAAG 
3504-3526 ATACCCCGTTTGCAAGCAGAAGC 
3505-3527 TACCCCGTTTGCAAGCAGAAGCC 
3506-3528 ACCCCGTTTGCAAGCAGAAGCCA 
3507-3529 CCCCGTTTGCAAGCAGAAGCCAG 
3508-3530 CCCGTTTGCAAGCAGAAGCCAGA 
3509-3531 CCGTTTGCAAGCAGAAGCCAGAA 
3510-3532 CGTTTGCAAGCAGAAGCCAGAAG 
3511-3533 GTTTGCAAGCAGAAGCCAGAAGT 
3512-3534 TTTGCAAGCAGAAGCCAGAAGTG 
3513-3535 TTGCAAGCAGAAGCCAGAAGTGA 
3514-3536 TGCAAGCAGAAGCCAGAAGTGAG 
3515-3537 GCAAGCAGAAGCCAGAAGTGAGA 
3516-3538 CAAGCAGAAGCCAGAAGTGAGAT 
3517-3539 AAGCAGAAGCCAGAAGTGAGATC 
3518-3540 AGCAGAAGCCAGAAGTGAGATCC 
3519-3541 GCAGAAGCCAGAAGTGAGATCCT 
3520-3542 CAGAAGCCAGAAGTGAGATCCTC 
3521-3543 AGAAGCCAGAAGTGAGATCCTCG 
3522-3544 GAAGCCAGAAGTGAGATCCTCGC 
3523-3545 AAGCCAGAAGTGAGATCCTCGCC 
3524-3546 AGCCAGAAGTGAGATCCTCGCCC 
3525-3547 GCCAGAAGTGAGATCCTCGCCCA 
3526-3548 CCAGAAGTGAGATCCTCGCCCAC 
3527-3549 CAGAAGTGAGATCCTCGCCCACT 
3528-3550 AGAAGTGAGATCCTCGCCCACTG 
3529-3551 GAAGTGAGATCCTCGCCCACTGG 
3530-3552 AAGTGAGATCCTCGCCCACTGGT 
3531-3553 AGTGAGATCCTCGCCCACTGGTC 
3532-3554 GTGAGATCCTCGCCCACTGGTCG 
3533-3555 TGAGATCCTCGCCCACTGGTCGC 
3534-3556 GAGATCCTCGCCCACTGGTCGCC 
3535-3557 AGATCCTCGCCCACTGGTCGCCT 
3536-3558 GATCCTCGCCCACTGGTCGCCTG 
3537-3559 ATCCTCGCCCACTGGTCGCCTGC 
3538-3560 TCCTCGCCCACTGGTCGCCTGCC 
3539-3561 CCTCGCCCACTGGTCGCCTGCCA 
3540-3562 CTCGCCCACTGGTCGCCTGCCAA 
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3541-3563 TCGCCCACTGGTCGCCTGCCAAA 
3542-3564 CGCCCACTGGTCGCCTGCCAAAC 
3543-3565 GCCCACTGGTCGCCTGCCAAACT 
3544-3566 CCCACTGGTCGCCTGCCAAACTG 
3545-3567 CCACTGGTCGCCTGCCAAACTGC 
3546-3568 CACTGGTCGCCTGCCAAACTGCT 
3547-3569 ACTGGTCGCCTGCCAAACTGCTT 
3548-3570 CTGGTCGCCTGCCAAACTGCTTC 
3549-3571 TGGTCGCCTGCCAAACTGCTTCT 
3550-3572 GGTCGCCTGCCAAACTGCTTCTC 
3551-3573 GTCGCCTGCCAAACTGCTTCTCC 
3552-3574 TCGCCTGCCAAACTGCTTCTCCA 
3553-3575 CGCCTGCCAAACTGCTTCTCCAA 
3554-3576 GCCTGCCAAACTGCTTCTCCAAA 
3555-3577 CCTGCCAAACTGCTTCTCCAAAT 
3556-3578 CTGCCAAACTGCTTCTCCAAATG 
3557-3579 TGCCAAACTGCTTCTCCAAATGG 
3558-3580 GCCAAACTGCTTCTCCAAATGGA 
3559-3581 CCAAACTGCTTCTCCAAATGGAC 
3560-3582 CAAACTGCTTCTCCAAATGGACT 
3561-3583 AAACTGCTTCTCCAAATGGACTC 
3562-3584 AACTGCTTCTCCAAATGGACTCA 
3563-3585 ACTGCTTCTCCAAATGGACTCAT 
3564-3586 CTGCTTCTCCAAATGGACTCATC 
3565-3587 TGCTTCTCCAAATGGACTCATCT 
3566-3588 GCTTCTCCAAATGGACTCATCTG 
3567-3589 CTTCTCCAAATGGACTCATCTGC 
3568-3590 TTCTCCAAATGGACTCATCTGCT 
3569-3591 TCTCCAAATGGACTCATCTGCTA 
3570-3592 CTCCAAATGGACTCATCTGCTAC 
3571-3593' TCCAAATGGACTCATCTGCTACA 
3572-3594 CCAAATGGACTCATCTGCTACAG 
3573-3595 CAAATGGACTCATCTGCTACAGC 
3574-3596 AAATGGACTCATCTGCTACAGCT 
3575-3597 AATGGACTCATCTGCTACAGCTT 
3576-3598 ATGGACTCATCTGCTACAGCTTA 
3577-3599 TGGACTCATCTGCTACAGCTTAT 
3578-3600 GGACTCATCTGCTACAGCTTATG 
3579-3601 GACTCATCTGCTACAGCTTATGG 
3580-3602 ACTCATCTGCTACAGCTTATGGC 
3581-3603 CTCATCTGCTACAGCTTATGGCT 
3582-3604 TCATCTGCTACAGCTTATGGCTC 
3583-3605 CATCTGCTACAGCTTATGGCTCC 
3584-3606 ATCTGCTACAGCTTATGGCTCCA 
3585-3607 TCTGCTACAGCTTATGGCTCCAC 
3586-3608 CTGCTACAGCTTATGGCTCCACA 
3587-3609 TGCTACAGCTTATGGCTCCACAG 
3588-3610 GCTACAGCTTATGGCTCCACAGT 
3589-3611 CTACAGCTTATGGCTCCACAGTT 
3590-3612 TACAGCTTATGGCTCCACAGTTT 
3591-3613 ACAGCTTATGGCTCCACAGTTTC 
3592-3614 CAGCTTATGGCTCCACAGTTTCC 
3593-3615 AGCTTATGGCTCCACAGTTTCCA 
3594-3616 GCTTATGGCTCCACAGTTTCCAA 
3595-3617 CTTATGGCTCCACAGTTTCCAAG 
3596-3618 TTATGGCTCCACAGTTTCCAAGA 
3597-3619 TATGGCTCCACAGTTTCCAAGAG 
3598-3620 ATGGCTCCACAGTTTCCAAGAGG 
3599-3621 TGGCTCCACAGTTTCCAAGAGGG 
3600-3622 GGCTCCACAGTTTCCAAGAGGGT 
3601-3623 GCTCCACAGTTTCCAAGAGGGTG 
3602-3624 CTCCACAGTTTCCAAGAGGGTGG 
3603-3625 TCCACAGTTTCCAAGAGGGTGGC 
3604-3626 CCACAGTTTCCAAGAGGGTGGCA 
3605-3627 CACAGTTTCCAAGAGGGTGGCAT 
3606-3628 ACAGTTTCCAAGAGGGTGGCATG 
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3607-3629 CAGTTTCCAAGAGGGTGGCATGG 
3608-3630 AGTTTCCAAGAGGGTGGCATGGC 
3609-3631 GTTTCCAAGAGGGTGGCATGGCA 
3610-3632 TTTCCAAGAGGGTGGCATGGCAT 
3611-3633 TTCCAAGAGGGTGGCATGGCATT 
3612-3634 TCCAAGAGGGTGGCATGGCATTA 
3613-3635 CCAAGAGGGTGGCATGGCATTAT 
3614-3636 CAAGAGGGTGGCATGGCATTATG 
3615-3637 AAGAGGGTGGCATGGCATTATGA 
3616-3638 AGAGGGTGGCATGGCATTATGAT 
3617-3639 GAGGGTGGCATGGCATTATGATG 
3618-3640 AGGGTGGCATGGCATTATGATGA 
3619-3641 GGGTGGCATGGCATTATGATGAA 
3620-3642 GGTGGCATGGCATTATGATGAAG 
3621-3643 GTGGCATGGCATTATGATGAAGA 
3622-3644 TGGCATGGCATTATGATGAAGAG 
3623-3645 GGCATGGCATTATGATGAAGAGA 
3624-3646 GCATGGCATTATGATGAAGAGAA 
3625-3647 CATGGCATTATGATGAAGAGAAG 
3626-3648 ATGGCATTATGATGAAGAGAAGA 
3627-3649 TGGCATTATGATGAAGAGAAGAT 
3628-3650 GGCATTATGATGAAGAGAAGATT 
3629-3651 GCATTATGATGAAGAGAAGATTG 
3630-3652 CATTATGATGAAGAGAAGATTGA 
3631-3653 ATTATGATGAAGAGAAGATTGAA 
3632-3654 TTATGATGAAGAGAAGATTGAAT 
3633-3655 TATGATGAAGAGAAGATTGAATT 
3634-3656 ATGATGAAGAGAAGATTGAATTT 
3635-3657 TGATGAAGAGAAGATTGAATTTG 
3636-3658 GATGAAGAGAAGATTGAATTTGA 
3637-3659 ATGAAGAGAAGATTGAA!TTGAA 
3638-3660 TGAAGAGAAGATTGAATTTGAAT 
3639-3661 GAAGAGAAGATTGAATTTGAATG 
3640-3662 AAGAGAAGATTGAATTTGAATGG 
3641-3663 AGAGAAGATTGAATTTGAATGGA 
3642-3664 GAGAAGATTGAATTTGAATGGAA 
3643-3665 AGAAGATTGAATTTGAATGGAAC 
3644-3666 GAAGATTGAATTTGAATGGAACA 
3645-3667 AAGATTGAATTTGAATGGAACAC 
3646-3668 AGATTGAATTTGAATGGAACACA 
3647-3669 GATTGAATTTGAATGGAACACAG 
3648-3670 ATTGAATTTGAATGGAACACAGG 
3649-3671 TTGAATTTGAATGGAACACAGGC 
3650-3672 TGAATTTGAATGGAACACAGGCA 
3651-3673 GAATTTGAATGGAACACAGGCAC 
3652-3674 AATTTGAATGGAACACAGGCACC 
3653-3675 ATTTGAATGGAACACAGGCACCA 
3654-3676 TTTGAATGGAACACAGGCACCAA 
3655-3677 TTGAATGGAACACAGGCACCAAT 
3656-3678 TGAATGGAACACAGGCACCAATG 
3657-3679 GAATGGAACACAGGCACCAATGT 
3658-3680 AATGGAACACAGGCACCAATGTA 
3659-3681 ATGGAACACAGGCACCAATGTAG 
3660-3682 TGGAACACAGGCACCAATGTAGA 
3661-3683 GGAACACAGGCACCAATGTAGAT 
3662-3684 GAACACAGGCACCAATGTAGATA 
3663-3685 AACACAGGCACCAATGTAGATAC 
3664-3686 ACACAGGCACCAATGTAGATACC 
3665-3687 CACAGGCACCAATGTAGATACCA 
3666-3688 ACAGGCACCAATGTAGATACCAA 
3667-3689 CAGGCACCAATGTAGATACCAAA 
3668-3690 AGGCACCAATGTAGATACCAAAA 
3669-3691 GGCACCAATGTAGATACCAAAAA 
3670-3692 GCACCAATGTAGATACCAAAAAA 
3671-3693 CACCAATGTAGATACCAAAAAAA 
3672-3694 ACCAATGTAGATACCAAAAAAAT 
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3673-3695 CCAATGTAGATACCAAAAAAATG 
3674-3696 CAATGTAGATACCAAAAAAATGA 
3675-3697 AATGTAGATACCAAAAAAATGAC 
3676-3698 ATGTAGATACCAAAAAAATGACT 
3677-3699 TGTAGATACCAAAAAAATGACTT 
3678-3700 GTAGATACCAAAAAAATGACTTC 
3679-3701 TAGATACCAAAAAAATGACTTCC 
3680-3702 AGATACCAAAAAAATGACTTCCA 
3681-3703 GATACCAAAAAAATGACTTCCAA 
3682-3704 ATACCAAAAAAATGACTTCCAAT 
3683-3705 TACCAAAAAAATGACTTCCAATT 
3684-3706 ACCAAAAAAATGACTTCCAATTT 
3685-3707 CCAAAAAAATGACTTCCAATTTC 
3686-3708 CAAAAAAATGACTTCCAATTTCC 
3687-3709 AAAAAAATGACTTCCAATTTCCC 
3688-3710 AAAAAATGACTTCCAATTTCCCT 
3689-3711 AAAAATGACTTCCAATTTCCCTG 
3690-3712 AAAATGACTTCCAATTTCCCTGT 
3691-3713 AAATGACTTCCAATTTCCCTGTG 
3692-3714 AATGACTTCCAATTTCCCTGTGG 
3693-3715 ATGACTTCCAATTTCCCTGTGGA 
3694-3716 TGACTTCCAATTTCCCTGTGGAT 
3695-3717 GACTTCCAATTTCCCTGTGGATC 
3696-3718 ACTTCCAATTTCCCTGTGGATCT 
3697-3719 CTTCCAATTTCCCTGTGGATCTC 
3698-3720 TTCCAATTTCCCTGTGGATCTCT 
3699-3721 TCCAATTTCCCTGTGGATCTCTC 
3700-3722 CCAATTTCCCTGTGGATCTCTCC 
3701-3723 CAATTTCCCTGTGGATCTCTCCG 
3702-3724 AATTTCCCTGTGGATCTCTCCGA 
3703-3725 ATTTCCCTGTGGATCTCTCCGAT 
3704-3726 TTTCCCTGTGGATCTCTCCGATT 
3705-3727 TTCCCTGTGGATCTCTCCGATTA 
3706-3728 TCCCTGTGGATCTCTCCGATTAT 
3707-3729 CCCTGTGGATCTCTCCGATTATC 
3708-3730 CCTGTGGATCTCTCCGATTATCC 
3709-3731 CTGTGGATCTCTCCGATTATCCT 
3710-3732 TGTGGATCTCTCCGATTATCCTA 
3711-3733 GTGGATCTCTCCGATTATCCTAA 
3712-3734 TGGATCTCTCCGATTATCCTAAG 
3713-3735 GGATCTCTCCGATTATCCTAAGA 
3714-3736 .GATCTCTCCGATTATCCTAAGAG 
3715-3737 ATCTCTCCGATTATCCTAAGAGC 
3716-3738 TCTCTCCGATTATCCTAAGAGCT 
3717-3739 CTCTCCGATTATCCTAAGAGCTT 
3718-3740 TCTCCGATTATCCTAAGAGCTTG 
3719-3741 CTCCGATTATCCTAAGAGCTTGC 
3720-3742 TCCGATTATCCTAAGAGCTTGCA 
3721-3743 CCGATTATCCTAAGAGCTTGCAT 
3722-3744 CGATTATCCTAAGAGCTTGCATA 
3723-3745 GATTATCCTAAGAGCTTGCATAT 
3724-3746 ATTATCCTAAGAGCTTGCATATG 
3725-3747 TTATCCTAAGAGCTTGCATATGT 
3726-3748 TATCCTAAGAGCTTGCATATGTA 
3727-3749 ATCCTAAGAGCTTGCATATGTAT 
3728-3750 TCCTAAGAGCTTGCATATGTATG 
3729-3751. CCTAAGAGCTTGCATATGTATGC 
3730-3752 CTAAGAGCTTGCATATGTATGCT 
3731-3753 TAAGAGCTTGCATATGTATGCTA 
3732-3754 AAGAGCTTGCATATGTATGCTAA 
3733-3755 AGAGCTTGCATATGTATGCTAAT 
3734-3756 GAGCTTGCATATGTATGCTAATA 
3735-3757 AGCTTGCATATGTATGCTAATAG 
3736-3758 GCTTGCATATGTATGCTAATAGA 
3737-3759 CTTGCATATGTATGCTAATAGAC 
3738-3760 TTGCATATGTATGCTAATAGACT 
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3739-3761 TGCATATGTATGCTAATAGACTC 
3740-3762 GCATATGTATGCTAATAGACTCC 
3741-3763 CATATGTATGCTAATAGACTCCT 
37 42-37 64 ATATGTATGCTAATAGACTCCTG 
3743-3765 TATGTATGCTAATAGACTCCTGG 
3744-3766 ATGTATGCTAATAGACTCCTGGA 
3745-3767 TGTATGCTAATAGACTCCTGGAT 
3746-3768 GTATGCTAATAGACTCCTGGATC 
3747-3769 TATGCTAATAGACTCCTGGATCA 
3748-3770 ATGCTAATAGACTCCTGGATCAC 
3749-3771 TGCTAATAGACTCCTGGATCACA 
3750-3772 GCTAATAGACTCCTGGATCACAG 
3751-3773 CTAATAGACTCCTGGATCACAGA 
3752-3774 TAATAGACTCCTGGATCACAGAG 
3753-3775 AATAGACTCCTGGATCACAGAGT 
3754-3776 ATAGACTCCTGGATCACAGAGTC 
3755-3777 TAGACTCCTGGATCACAGAGTCC 
3756-3778 AGACTCCTGGATCACAGAGTCCC 
3757-3779 GACTCCTGGATCACAGAGTCCCT 
3758-3780 ACTCCTGGATCACAGAGTCCCTG 
3759-3781 CTCCTGGATCACAGAGTCCCTGA 
3760-3782 TCCTGGATCACAGAGTCCCTGAA 
3761-3783 CCTGGATCACAGAGTCCCTGAAA 
3762-3784 CTGGATCACAGAGTCCCTGAAAC 
3763-3785 TGGATCACAGAGTCCCTGAAACA 
3764-3786 GGATCACAGAGTCCCTGAAACAG 
3765-3787 GATCACAGAGTCCCTGAAACAGA 
3766-3788 ATCACAGAGTCCCTGAAACAGAC 
3767-3789 TCACAGAGTCCCTGAAACAGACA 
3768-3790 CACAGAGTCCCTGAAACAGACAT 
3769-3791 ACAGAGTCCCTGAAACAGACATG 
3770-3792 CAGAGTCCCTGAAACAGACATGA 
3771-3793 AGAGTCCCTGAAACAGACATGAC 
3772-3794 GAGTCCCTGAAACAGACATGACT 
3773-3795 AGTCCCTGAAACAGACATGACTT 
3774-3796 GTCCCTGAAACAGACATGACTTT 
3775-3797 TCCCTGAAACAGACATGACTTTC 
3776-3798 CCCTGAAACAGACATGACTTTCC 
3777-3799 CCTGAAACAGACATGACTTTCCG 
3778-3800 CTGAAACAGACATGACTTTCCGG 
3779-3801 TGAAACAGACATGACTTTCCGGC 
3780-3802 GAAACAGACATGACTTTCCGGCA 
3781-3803 AAACAGACATGACTTTCCGGCAC 
3782-3804 AACAGACATGACTTTCCGGCACG 
3783-3805 ACAGACATGACTTTCCGGCACGT 
3784-3806 CAGACATGACTTTCCGGCACGTG 
3785-3807. AGACATGACTTTCCGGCACGTGG 
3786-3808 GACATGACTTTCCGGCACGTGGG 
3787-3809 ACATGACTTTCCGGCACGTGGGT 
3788-3810 CATGACTTTCCGGCACGTGGGTT 
3789-3811 ATGACTTTCCGGCACGTGGGTTC 
3790-3812 TGACTTTCCGGCACGTGGGTTCC 
3791-3813 GACTTTCCGGCACGTGGGTTCCA 
3792-3814 ACTTTCCGGCACGTGGGTTCCAA 
3793-3815 CTTTCCGGCACGTGGGTTCCAAA 
3794-3816 TTTCCGGCACGTGGGTTCCAAAT 
3795-3817 TTCCGGCACGTGGGTTCCAAATT 
3796-3818 TCCGGCACGTGGGTTCCAAATTA 
3797-3819 CCGGCACGTGGGTTCCAAATTAA 
3798-3820 CGGCACGTGGGTTCCAAATTAAT 
3799-3821 GGCACGTGGGTTCCAAATTAATA 
3800-3822 GCACGTGGGTTCCAAATTAATAG 
3801-3823 CACGTGGGTTCCAAATTAATAGT 
3802-3824 ACGTGGGTTCCAAATTAATAGTT 
3803-3825 CGTGGGTTCCAAATTAATAGTTG 
3804-3826 GTGGGTTCCAAATTAATAGTTGC 
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3805-3827 TGGGTTCCAAATTAATAGTTGCA 
3806-3828 GGGTTCCAAATTAATAGTTGCAA 
3807-3829 GGTTCCAAATTAATAGTTGCAAT 
3808-3830 GTTCCAAATTAATAGTTGCAATG 
3809-3831 TTCCAAATTAATAGTTGCAATGA 
3810-3832 TCCAAATTAATAGTTGCAATGAG 
3811-3833 CCAAATTAATAGTTGCAATGAGC 
3812-3834 CAAATTAATAGTTGCAATGAGCT 
3813-3835 AAATTAATAGTTGCAATGAGCTC 
3814-3836 AATTAATAGTTGCAATGAGCTCA 
3815-3837 ATTAATAGTTGCAATGAGCTCAT 
3816-3838 TTAATAGTTGCAATGAGCTCATG 
3817-3839 TAATAGTTGCAATGAGCTCATGG 
3818-3840 AATAGTTGCAATGAGCTCATGGC 
3819-3841 ATAGTTGCAATGAGCTCATGGCT 
3820-3842 TAGTTGCAATGAGCTCATGGCTT 
3821-3843 AGTTGCAATGAGCTCATGGCTTC 
3822-3844 GTTGCAATGAGCTCATGGCTTCA 
3823-3845 TTGCAATGAGCTCATGGCTTCAG 
3824-3846 TGCAATGAGCTCATGGCTTCAGA 
3825-3847 GCAATGAGCTCATGGCTTCAGAA 
3826-3848 CAATGAGCTCATGGCTTCAGAAG 
3827-3849 AATGAGCTCATGGCTTCAGAAGG 
3828-3850 ATGAGCTCATGGCTTCAGAAGGC 
3829-3851 TGAGCTCATGGCTTCAGAAGGCA 
3830-3852 GAGCTCATGGCTTCAGAAGGCAT 
3831-3853 AGCTCATGGCTTCAGAAGGCATC 
3832-3854 GCTCATGGCTTCAGAAGGCATCT 
3833-3855 CTCATGGCTTCAGAAGGCATCTG 
3834-3856 TCATGGCTTCAGAAGGCATCTGG 
3835-3857 CATGGCTTCAGAAGGCATCTGGG 
3836-3858 ATGGCTTCAGAAGGCATCTGGGA 
3837-3859 TGGCTTCAGAAGGCATCTGGGAG 
3838-3860 GGCTTCAGAAGGCATCTGGGAGT 
3839-3861 GCTTCAGAAGGCATCTGGGAGTC 
3840-3862 CTTCAGAAGGCATCTGGGAGTCT 
3841-3863 TTCAGAAGGCATCTGGGAGTCTT 
3842-3864 TCAGAAGGCATCTGGGAGTCTTC 
3843-3865 CAGAAGGCATCTGGGAGTCTTCC 
3844-3866 AGAAGGCATCTGGGAGTCTTCCT 
3845-3867 GAAGGCATCTGGGAGTCTTCCTT 
3846-3868 AAGGCATCTGGGAGTCTTCCTTA 
3847-3869 AGGCATCTGGGAGTCTTCCTTAT 
3848-3870 GGCATCTGGGAGTCTTCCTTATA 
3849-3871 GCATCTGGGAGTCTTCCTTATAC 
3850-3872 CATCTGGGAGTCTTCCTTATACC 
3851-3873 ATCTGGGAGTCTTCCTTATACCC 
3852-3874 TCTGGGAGTCTTCCTTATACCCA 
3853-3875 CTGGGAGTCTTCCTTATACCCAG 
3854-3876 TGGGAGTCTTCCTTATACCCAGA 
3855-3877 GGGAGTCTTCCTTATACCCAGAC 
3856-3878 GGAGTCTTCCTTATACCCAGACT 
3857-3879 GAGTCTTCCTTATACCCAGACTT 
3858-3880 AGTCTTCCTTATACCCAGACTTT 
3859-3881 GTCTTCCTTATACCCAGACTTTG 
3860-3882 TCTTCCTTATACCCAGACTTTGC 
3861-3883 CTTCCTTATACCCAGACTTTGCA 
3862-3884 TTCCTTATACCCAGACTTTGCAA 
3863-3885 TCCTTATACCCAGACTTTGCAAG 
3864-3886 CCTTATACCCAGACTTTGCAAGA 
3865-3887 CTTATACCCAGACTTTGCAAGAC 
3866-3888 TTATACCCAGACTTTGCAAGACC 
3867-3889 TATACCCAGACTTTGCAAGACCA 
3868-3890 ATACCCAGACTTTGCAAGACCAC 
3869-3891 TACCCAGACTTTGCAAGACCACC 
3870-3892 ACCCAGACTTTGCAAGACCACCT 
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3871-3893 CCCAGACTTTGCAAGACCACCTC 
3872-3894 CCAGACTTTGCAAGACCACCTCA 
3873-3895 CAGACTTTGCAAGACCACCTCAA 
3874-3896 AGACTTTGCAAGACCACCTCAAT 
3875-3897 GACTTTGCAAGACCACCTCAATA 
3876-3898 ACTTTGCAAGACCACCTCAATAG 
3877-3899 CTTTGCAAGACCACCTCAATAGC 
3878-3900 TTTGCAAGACCACCTCAATAGCC 
3879-3901 TTGCAAGACCACCTCAATAGCCT 
3880-3902 TGCAAGACCACCTCAATAGCCTG 
3881-3903 GCAAGACCACCTCAATAGCCTGA 
3882-3904 CAAGACCACCTCAATAGCCTGAA 
3883-3905 AAGACCACCTCAATAGCCTGAAG 
3884-3906 AGACCACCTCAATAGCCTGAAGG 
3885-3907 GACCACCTCAATAGCCTGAAGGA 
3886-3908 ACCACCTCAATAGCCTGAAGGAG 
3887-3909 CCACCTCAATAGCCTGAAGGAGT 
3888-3910 CACCTCAATAGCCTGAAGGAGTT 
3889-3911 ACCTCAATAGCCTGAAGGAGTTC 
3890-3912 CCTCAATAGCCTGAAGGAGTTCA 
3891-3913 CTCAATAGCCTGAAGGAGTTCAA 
3892-3914 TCAATAGCCTGAAGGAGTTCAAC 
3893-3915 CAATAGCCTGAAGGAGTTCAACC 
3894-3916 AATAGCCTGAAGGAGTTCAACCT 
3895-3917 ATAGCCTGAAGGAGTTCAACCTC 
3896-3918 TAGCCTGAAGGAGTTCAACCTCC 
3897-3919 AGCCTGAAGGAGTTCAACCTCCA 
3898-3920 GCCTGAAGGAGTTCAACCTCCAG 
3899-3921 CCTGAAGGAGTTCAACCTCCAGA 
3900-3922 CTGAAGGAGTTCAACCTCCAGAA 
3901-3923 TGAAGGAGTTCAACCTCCAGAAC 
3902-3924 GAAGGAGTTCAACCTCCAGAACA 
3903-3925 AAGGAGTTCAACCTCCAGAACAT 
3904-3926 AGGAGTTCAACCTCCAGAACATG 
3905-3927 GGAGTTCAACCTCCAGAACATGG 
3906-3928 GAGTTCAACCTCCAGAACATGGG 
3907-3929 AGTTCAACCTCCAGAACATGGGA 
3908-3930 GTTCAACCTCCAGAACATGGGAT 
3909-3931 TTCAACCTCCAGAACATGGGATT 
3910-3932 TCAACCTCCAGAACATGGGATTG 
3911-3933 CAACCTCCAGAACATGGGATTGC 
3912-3934 AACCTCCAGAACATGGGATTGCC 
3913-3935 ACCTCCAGAACATGGGATTGCCA 
3914-3936 CCTCCAGAACATGGGATTGCCAG 
3915-3937 CTCCAGAACATGGGATTGCCAGA 
3916-3938 TCCAGAACATGGGATTGCCAGAC 
3917-3939 CCAGAACATGGGATTGCCAGACT 
3918-3940 CAGAACATGGGATTGCCAGACTT 
3919-3941 AGAACATGGGATTGCCAGACTTC 
3920-3942 GAACATGGGATTGCCAGACTTCC 
3921-3943 AACATGGGATTGCCAGACTTCCA 
3922-3944 ACATGGGATTGCCAGACTTCCAC 
3923-3945 CATGGGATTGCCAGACTTCCACA 
3924-3946 ATGGGATTGCCAGACTTCCACAT 
3925-3947 TGGGATTGCCAGACTTCCACATC 
3926-3948 GGGATTGCCAGACTTCCACATCC 
3927-3949 GGATTGCCAGACTTCCACATCCC 
3928-3950 GATTGCCAGACTTCCACATCCCA 
3929-3951 ATTGCCAGACTTCCACATCCCAG 
3930-3952 TTGCCAGACTTCCACATCCCAGA 
3931-3953 TGCCAGACTTCCACATCCCAGAA 
3932-3954 GCCAGACTTCCACATCCCAGAAA 
3933-3955 CCAGACTTCCACATCCCAGAAAA 
3934-3956 CAGACTTCCACATCCCAGAAAAC 
3935-3957 AGACTTCCACATCCCAGAAAACC 
3936-3958 GACTTCCACATCCCAGAAAACCT 
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3937-3959 ACTTCCACATCCCAGAAAACCTC 
3938-3960 CTTCCACATCCCAGAAAACCTCT 
3939-3961 TTCCACATCCCAGAAAACCTCTT 
3940-3962 TCCACATCCCAGAAAACCTCTTC 
3941-3963 CCACATCCCAGAAAACCTCTTCT 
3942-3964 CACATCCCAGAAAACCTCTTCTT 
3943-3965 ACATCCCAGAAAACCTCTTCTTA 
3944-3966 CATCCCAGAAAACCTCTTCTTAA 
3945-3967 ATCCCAGAAAACCTCTTCTTAAA 
3946-3968 TCCCAGAAAACCTCTTCTTAAAA 
3947-3969 CCCAGAAAACCTCTTCTTAAAAA 
3948-3970 CCAGAAAACCTCTTCTTAAAAAG 
3949-3971 CAGAAAACCTCTTCTTAAAAAGC 
3950-3972 AGAAAACCTCTTCTTAAAAAGCG 
3951-3973 GAAAACCTCTTCTTAAAAAGCGA 
3952-3974 AAAACCTCTTCTTAAAAAGCGAT 
3953-3975 AAACCTCTTCTTAAAAAGCGATG 
3954-3976 AACCTCTTCTTAAAAAGCGATGG 
3955-3977 ACCTCTTCTTAAAAAGCGATGGC 
3956-3978 CCTCTTCTTAAAAAGCGATGGCC 
3957-3979 CTCTTCTTAAAAAGCGATGGCCG 
3958-3980 TCTTCTTAAAAAGCGATGGCCGG 
3959-3981 CTTCTTAAAAAGCGATGGCCGGG 
3960-3982 TTCTTAAAAAGCGATGGCCGGGT 
3961-3983 TCTTAAAAAGCGATGGCCGGGTC 
3962-3984 CTTAAAAAGCGATGGCCGGGTCA 
3963-3985 TTAAAAAGCGATGGCCGGGTCAA 
3964-3986 TAAAAAGCGATGGCCGGGTCAAA 
3965-3987 AAAAAGCGATGGCCGGGTCAAAT 
3966-3988 AAAAGCGATGGCCGGGTCAAATA 
3967-3989 AAAGCGATGGCCGGGTCAAATAT 
3968-3990 AAGCGATGGCCGGGTCAAATATA 
3969-3991 AGCGATGGCCGGGTCAAATATAC 
3970-3992 GCGATGGCCGGGTCAAATATACC 
3971-3993 CGATGGCCGGGTCAAATATACCT 
3972-3994 GATGGCCGGGTCAAATATACCTT 
3973-3995 ATGGCCGGGTCAAATATACCTTG 
3974-3996 TGGCCGGGTCAAATATACCTTGA 
3975-3997 GGCCGGGTCAAATATACCTTGAA 
3976-3998 GCCGGGTCAAATATACCTTGAAC 
3977-3999 CCGGGTCAAATATACCTTGAACA 
3978-4000 CGGGTCAAATATACCTTGAACAA 
3979-4001 GGGTCAAATATACCTTGAACAAG 
3980-4002 GGTCAAATATACCTTGAACAAGA 
3981-4003 GTCAAATATACCTTGAACAAGAA 
3982-4004 TCAAATATACCTTGAACAAGAAC 
3983-4005 CAAATATACCTTGAACAAGAACA 
3984-4006 AAATATACCTTGAACAAGAACAG 
3985-4007 AATATACCTTGAACAAGAACAGT 
3986-4008 ATATACCTTGAACAAGAACAGTT 
3987-4009 TATACCTTGAACAAGAACAGTTT 
3988-4010 ATACCTTGAACAAGAACAGTTTG 
3989-4011 TACCTTGAACAAGAACAGTTTGA 
3990-4012 ACCTTGAACAAGAACAGTTTGAA 
3991-4013 CCTTGAACAAGAACAGTTTGAAA 
3992-4014 CTTGAACAAGAACAGTTTGAAAA 
3993-4015 TTGAACAAGAACAGTTTGAAAAT 
3994-4016 TGAACAAGAACAGTTTGAAAATT 
3995-4017 GAACAAGAACAGTTTGAAAATTG 
3996-4018 AACAAGAACAGTTTGAAAATTGA 
3997-4019 ACAAGAACAGTTTGAAAATTGAG 
3998-4020 CAAGAACAGTTTGAAAATTGAGA 
3999-4021 AAGAACAGTTTGAAAATTGAGAT 
4000-4022 AGAACAGTTTGAAAATTGAGATT 
4001-4023 GAACAGTTTGAAAATTGAGATTC 
4002-4024 AACAGTTTGAAAATTGAGATTCC 
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4003-4025 ACAGTTTGAAAATTGAGATTCCT 
4004-4026 CAGTTTGAAAATTGAGATTCCTT 
4005-4027 AGTTTGAAAATTGAGATTCCTTT 
4006-4028 GTTTGAAAATTGAGATTCCTTTG 
4007-4029 TTTGAAAATTGAGATTCCTTTGC 
4008-4030 TTGAAAATTGAGATTCCTTTGCC 
4009-4031 TGAAAATTGAGATTCCTTTGCCT 
4010-4032 GAAAATTGAGATTCCTTTGCCTT 
4011-4033 AAAATTGAGATTCCTTTGCCTTT 
4012-4034 AAATTGAGATTCCTTTGCCTTTT 
4013-4035 AATTGAGATTCCTTTGCCTTTTG 
4014-4036 ATTGAGATTCCTTTGCCTTTTGG 
4015-4037 TTGAGATTCCTTTGCCTTTTGGT 
4016-4038 TGAGATTCCTTTGCCTTTTGGTG 
4017-4039 GAGATTCCTTTGCCTTTTGGTGG 
4018-4040 AGATTCCTTTGCCTTTTGGTGGC. 
4019-4041 GATTCCTTTGCCTTTTGGTGGCA 
4020-4042 ATTCCTTTGCCTTTTGGTGGCAA 
4021-4043 TTCCTTTGCCTTTTGGTGGCAAA 
4022-4044 TCCTTTGCCTTTTGGTGGCAAAT 
4023-4045 CCTTTGCCTTTTGGTGGCAAATC 
4024-4046 CTTTGCCTTTTGGTGGCAAATCC 
4025-4047 TTTGCCTTTTGGTGGCAAATCCT 
4026-4048 TTGCCTTTTGGTGGCAAATCCTC 
4027-4049 TGCCTTTTGGTGGCAAATCCTCC 
4028-4050 GCCTTTTGGTGGCAAATCCTCCA 
4029-4051 CCTTTTGGTGGCAAATCCTCCAG 
4030-4052 CTTTTGGTGGCAAATCCTCCAGA 
4031-4053 TTTTGGTGGCAAATCCTCCAGAG 
4032-4054 TTTGGTGGCAAATCCTCCAGAGA 
4033-4055 TTGGTGGCAAATCCTCCAGAGAT 
4034-4056 TGGTGGCAAATCCTCCAGAGATC 
4035-4057 GGTGGCAAATCCTCCAGAGATCT 
4036-4058 GTGGCAAATCCTCCAGAGATCTA 
4037-4059 TGGCAAATCCTCCAGAGATCTAA 
4038-4060 GGCAAATCCTCCAGAGATCTAAA 
4039-4061 GCAAATCCTCCAGAGATCTAAAG 
4040-4062 CAAATCCTCCAGAGATCTAAAGA 
4041-4063 AAATCCTCCAGAGATCTAAAGAT 
4042-4064 AATCCTCCAGAGATCTAAAGATG 
4043-4065 ATCCTCCAGAGATCTAAAGATGT 
4044-4066 TCCTCCAGAGATCTAAAGATGTT 
4045-4067 CCTCCAGAGATCTAAAGATGTTA 
4046-4068 CTCCAGAGATCTAAAGATGTTAG 
4047-4069 TCCAGAGATCTAAAGATGTTAGA 
4048-4070 CCAGAGATCTAAAGATGTTAGAG 
4049-4071 CAGAGATCTAAAGATGTTAGAGA 
4050-4072 AGAGATCTAAAGATGTTAGAGAC 
4051-4073 GAGATCTAAAGATGTTAGAGACT 
4052-4074 AGATCTAAAGATGTTAGAGACTG 
4053-4075 GATCTAAAGATGTTAGAGACTGT 
4054-4076 ATCTAAAGATGTTAGAGACTGTT 
4055-4077 TCTAAAGATGTTAGAGACTGTTA 
4056-4078 CTAAAGATGTTAGAGACTGTTAG 
4057-4079 TAAAGATGTTAGAGACTGTTAGG 
4058-4080 AAAGATGTTAGAGACTGTTAGGA 
4059-4081 AAGATGTTAGAGACTGTTAGGAC 
4060-4082 AGATGTTAGAGACTGTTAGGACA 
4061-4083 GATGTTAGAGACTGTTAGGACAC 
4062-4084 ATGTTAGAGACTGTTAGGACACC 
4063-4085 TGTTAGAGACTGTTAGGACACCA 
4064-4086 GTTAGAGACTGTTAGGACACCAG 
4065-4087 TTAGAGACTGTTAGGACACCAGC 
4066-4088 TAGAGACTGTTAGGACACCAGCC 
4067-4089 AGAGACTGTTAGGACACCAGCCC 
4068-4090 GAGACTGTTAGGACACCAGCCCT 
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4069-4091 AGACTGTTAGGACACCAGCCCTC 
4070-4092 GACTGTTAGGACACCAGCCCTCC 
4071-4093 ACTGTTAGGACACCAGCCCTCCA 
4 072'-4094 CTGTTAGGACACCAGCCCTCCAC 
4073-4095 TGTTAGGACACCAGCCCTCCACT 
4074-4096 GTTAGGACACCAGCCCTCCACTT 
4075-4097 TTAGGACACCAGCCCTCCACTTC 
4076-4098 TAGGACACCAGCCCTCCACTTCA 
4077-4099 AGGACACCAGCCCTCCACTTCAA 
4078-4100 GGACACCAGCCCTCCACTTCAAG 
4079-4101 GACACCAGCCCTCCACTTCAAGT 
4080-4102 ACACCAGCCCTCCACTTCAAGTC 
4081-4103 CACCAGCCCTCCACTTCAAGTCT 
4082-4104 ACCAGCCCTCCACTTCAAGTCTG 
4083-4105 CCAGCCCTCCACTTCAAGTCTGT 
4084-4106 CAGCCCTCCACTTCAAGTCTGTG 
4085-4107 AGCCCTCCACTTCAAGTCTGTGG 
4086-4108 GCCCTCCACTTCAAGTCTGTGGG 
4087-4109 CCCTCCACTTCAAGTCTGTGGGA 
4088-4110 CCTCCACTTCAAGTCTGTGGGAT 
4089-4111 CTCCACTTCAAGTCTGTGGGATT 
4090-4112 TCCACTTCAAGTCTGTGGGATTC 
4091-4113 CCACTTCAAGTCTGTGGGATTCC 
4092-4114 CACTTCAAGTCTGTGGGATTCCA 
4093-4115 ACTTCAAGTCTGTGGGATTCCAT 
4094-4116 CTTCAAGTCTGTGGGATTCCATC 
4095-4117 TTCAAGTCTGTGGGATTCCATCT 
4096-4118 TCAAGTCTGTGGGATTCCATCTG 
4097-4119 CAAGTCTGTGGGATTCCATCTGC 
4098-4120 AAGTCTGTGGGATTCCATCTGCC 
4099-4121 AGTCTGTGGGATTCCATCTGCCA 
4100-4122 GTCTGTGGGATTCCATCTGCCAT 
4101-4123 TCTGTGGGATTCCATCTGCCATC 
4102-4124 CTGTGGGATTCCATCTGCCATCT 
4103-4125 TGTGGGATTCCATCTGCCATCTC 
4.104-4126 GTGGGATTCCATCTGCCATCTCG 
4105-4127 TGGGATTCCATCTGCCATCTCGA 
4106-4128 GGGATTCCATCTGCCATCTCGAG 
4107-4129 GGATTCCATCTGCCATCTCGAGA 
4108-4130 GATTCCATCTGCCATCTCGAGAG 
4109-4131 ATTCCATCTGCCATCTCGAGAGT 
4110-4132 TTCCATCTGCCATCTCGAGAGTT 
4111-4133 TCCATCTGCCATCTCGAGAGTTC 
4112-4134 CCATCTGCCATCTCGAGAGTTCC 
4113-4135 CATCTGCCATCTCGAGAGTTCCA 
4114-4136 ATCTGCCATCTCGAGAGTTCCAA 
4115-4137 TCTGCCATCTCGAGAGTTCCAAG 
4116-4138 CTGCCATCTCGAGAGTTCCAAGT 
4117-4139 TGCCATCTCGAGAGTTCCAAGTC 
4118-4140 GCCATCTCGAGAGTTCCAAGTCC 
4119-4141 CCATCTCGAGAGTTCCAAGTCCC 
4120-4142 CATCTCGAGAGTTCCAAGTCCCT 
4121-4143 ATCTCGAGAGTTCCAAGTCCCTA 
4122-4144 TCTCGAGAGTTCCAAGTCCCTAC 
4123-4145 CTCGAGAGTTCCAAGTCCCTACT 
4124-4146 TCGAGAGTTCCAAGTCCCTACTT 
4125-4147 CGAGAGTTCCAAGTCCCTACTTT 
4126-4148 GAGAGTTCCAAGTCCCTACTTTT 
4127-4149 AGAGTTCCAAGTCCCTACTTTTA 
4128-4150 GAGTTCCAAGTCCCTACTTTTAC 
4129-4151 AGTTCCAAGTCCCTACTTTTACC 
4130-4152 GTTCCAAGTCCCTACTTTTACCA 
4131-4153 TTCCAAGTCCCTACTTTTACCAT 
4132-4154 TCCAAGTCCCTACTTTTACCATT 
4133-4155 CCAAGTCCCTACTTTTACCATTC 
4134-4156 CAAGTCCCTACTTTTACCATTCC 
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4135-4157 AAGTCCCTACTTTTACCATTCCC 
4136-4158 AGTCCCTACTTTTACCATTCCCA 
4137-4159 GTCCCTACTTTTACCATTCCCAA 
4138-4160 TCCCTACTTTTACCATTCCCAAG 
4139-4161 CCCTACTTTTACCATTCCCAAGT 
4140-4162 CCTACTTTTACCATTCCCAAGTT 
4141-4163 CTACTTTTACCATTCCCAAGTTG 
4142-4164 TACTTTTACCATTCCCAAGTTGT 
4143-4165 ACTTTTACCATTCCCAAGTTGTA 
4144-4166 CTTTTACCATTCCCAAGTTGTAT 
4145-4167 TTTTACCATTCCCAAGTTGTATC 
4146-4168 TTTACCATTCCCAAGTTGTATCA 
4147-4169 TTACCATTCCCAAGTTGTATCAA 
4148-4170 TACCATTCCCAAGTTGTATCAAC 
4149-4171 ACCATTCCCAAGTTGTATCAACT 
4150-4172 CCATTCCCAAGTTGTATCAACTG 
4151-4173 CATTCCCAAGTTGTATCAACTGC 
4152-4174 ATTCCCAAGTTGTATCAACTGCA 
4153-4175 TTCCCAAGTTGTATCAACTGCAA 
4154-4176 TCCCAAGTTGTATCAACTGCAAG 
4155-4177 CCCAAGTTGTATCAACTGCAAGT 
4156-4178 CCAAGTTGTATCAACTGCAAGTG 
4157-4179 CAAGTTGTATCAACTGCAAGTGC 
4158-4180 AAGTTGTATCAACTGCAAGTGCC 
4159-4181 AGTTGTATCAACTGCAAGTGCCT 
4160-4182 GTTGTATCAACTGCAAGTGCCTC 
4161-4183 TTGTATCAACTGCAAGTGCCTCT 
4162-4184 TGTATCAACTGCAAGTGCCTCTC 
4163-4185 GTATCAACTGCAAGTGCCTCTCC 
4164-4186 TATCAACTGCAAGTGCCTCTCCT 
4165-4187 ATCAACTGCAAGTGCCTCTCCTG 
4166-4188 TCAACTGCAAGTGCCTCTCCTGG 
4167-4189 CAACTGCAAGTGCCTCTCCTGGG 
4168-4190 AACTGCAAGTGCCTCTCCTGGGT 
4169-4191 ACTGCAAGTGCCTCTCCTGGGTG 
4170-4192 CTGCAAGTGCCTCTCCTGGGTGT · 
4171-4193 TGCAAGTGCCTCTCCTGGGTGTT 
4172-4194 GCAAGTGCCTCTCCTGGGTGTTC 
4173-4195 CAAGTGCCTCTCCTGGGTGTTCT 
4174-4196 AAGTGCCTCTCCTGGGTGTTCTA 
4175-4197 AGTGCCTCTCCTGGGTGTTCTAG 
4176-4198 GTGCCTCTCCTGGGTGTTCTAGA 
4177-4199 TGCCTCTCCTGGGTGTTCTAGAC 
4178-4200 GCCTCTCCTGGGTGTTCTAGACC 
4179-4201 CCTCTCCTGGGTGTTCTAGACCT 
4180-4202 CTCTCCTGGG.TGTTCTAGACCTC 
4181-4203 TCTCCTGGGTGTTCTAGACCTCT 
4182-4204 CTCCTGGGTGTTCTAGACCTCTC 
4183-4205 TCCTGGGTGTTCTAGACCTCTCC 
4184-4206 CCTGGGTGTTCTAGACCTCTCCA 
4185-4207 CTGGGTGTTCTAGACCTCTCCAC 
4186-4208 TGGGTGTTCTAGACCTCTCCACG 
4187-4209 GGGTGTTCTAGACCTCTCCACGA 
4188-4210 GGTGTTCTAGACCTCTCCACGAA 
4189-4211 GTGTTCTAGACCTCTCCACGAAT 
4190-4212 TGTTCTAGACCTCTCCACGAATG 
4191-4213 GTTCTAGACCTCTCCACGAATGT 
4192-4214 TTCTAGACCTCTCCACGAATGTC 
4193-4215 TCTAGACCTCTCCACGAATGTCT 
4194-4216 CTAGACCTCTCCACGAATGTCTA 
4195-4217 TAGACCTCTCCACGAATGTCTAC 
4196-4218 AGACCTCTCCACGAATGTCTACA 
4197-4219 GACCTCTCCACGAATGTCTACAG 
4198-4220 ACCTCTCCACGAATGTCTACAGC 
4199-4221 CCTCTCCACGAATGTCTACAGCA 
4200-4222 CTCTCCACGAATGTCTACAGCAA 
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4201-4223 TCTCCACGAATGTCTACAGCAAC 
4202-4224 CTCCACGAATGTCTACAGCAACT 
4203-4225 TCCACGAATGTCTACAGCAACTT 
4204-4226 CCACGAATGTCTACAGCAACTTG 
4205-4227 CACGAATGTCTACAGCAACTTGT 
4206-4228 ACGAATGTCTACAGCAACTTGTA 
4207-4229 CGAATGTCTACAGCAACTTGTAC 
4208-4230 GAATGTCTACAGCAACTTGTACA 
4209-4231 AATGTCTACAGCAACTTGTACAA 
4210-4232 ATGTCTACAGCAACTTGTACAAC 
4211-4233 TGTCTACAGCAACTTGTACAACT 
4212-4234 GTCTACAGCAACTTGTACAACTG 
4213-4235 TCTACAGCAACTTGTACAACTGG 
4214-4236 CTACAGCAACTTGTACAACTGGT 
4215-4237 TACAGCAACTTGTACAACTGGTC 
4216-4238 ACAGCAACTTGTACAACTGGTCC 
4217-4239 CAGCAACTTGTACAACTGGTCCG 
4218-4240 AGCAACTTGTACAACTGGTCCGC 
4219-4241 GCAACTTGTACAACTGGTCCGCC 
4220-4242 CAACTTGTACAACTGGTCCGCCT 
4221-4243 AACTTGTACAACTGGTCCGCCTC 
4222-4244 ACTTGTACAACTGGTCCGCCTCC 
4223-4245 CTTGTACAACTGGTCCGCCTCCT 
4224-4246 TTGTACAACTGGTCCGCCTCCTA 
4225-4247 TGTACAACTGGTCCGCCTCCTAC 
4226-4248 GTACAACTGGTCCGCCTCCTACA 
4227-4249 TACAACTGGTCCGCCTCCTACAG 
4228-4250 ACAACTGGTCCGCCTCCTACAGT 
4229-4251 CAACTGGTCCGCCTCCTACAGTG 
4230-4252 AACTGGTCCGCCTCCTACAGTGG 
4231-4253 ACTGGTCCGCCTCCTACAGTGGT 
4232-4254 CTGGTCCGCCTCCTACAGTGGTG 
4233-4255 TGGTCCGCCTCCTACAGTGGTGG 
4234-4256 GGTCCGCCTCCTACAGTGGTGGC 
4235-4257 GTCCGCCTCCTACAGTGGTGGCA 
4236-4258 TCCGCCTCCTACAGTGGTGGCAA 
4237-4259 CCGCCTCCTACAGTGGTGGCAAC 
4238-4260 CGCCTCCTACAGTGGTGGCAACA 
4239-4261 GCCTCCTACAGTGGTGGCAACAC 
4240-4262 CCTCCTACAGTGGTGGCAACACC 
4241-4263 CTCCTACAGTGGTGGCAACACCA 
4242-4264 TCCTACAGTGGTGGCAACACCAG 
4243-4265 CCTACAGTGGTGGCAACACCAGC 
4244-4266 CTACAGTGGTGGCAACACCAGCA 
4245-4267 TACAGTGGTGGCAACACCAGCAC 
4246-4268 ACAGTGGTGGCAACACCAGCACA 
4247-4269 CAGTGGTGGCAACACCAGCACAG 
4248-4270 AGTGGTGGCAACACCAGCACAGA 
4249-4271 GTGGTGGCAACACCAGCACAGAC 
4250-4272 TGGTGGCAACACCAGCACAGACC 
4251-4273 GGTGGCAACACCAGCACAGACCA 
4252-4274 GTGGCAACACCAGCACAGACCAT 
4253-4275 TGGCAACACCAGCACAGACCATT 
4254-4276 GGCAACACCAGCACAGACCATTT 
4255-4277 GCAACACCAGCACAGACCATTTC 
4256-4278 CAACACCAGCACAGACCATTTCA 
4257-4279 AACACCAGCACAGACCATTTCAG 
4258-4280 ACACCAGCACAGACCATTTCAGC 
4259-4281 CACCAGCACAGACCATTTCAGCC 
4260-4282 ACCAGCACAGACCATTTCAGCCT 
4261-4283 CCAGCACAGACCATTTCAGCCTT 
4262-4284 CAGCACAGACCATTTCAGCCTTC 
4263-4285 AGCACAGACCATTTCAGCCTTCG 
4264-4286 GCACAGACCATTTCAGCCTTCGG 
4265-4287 CACAGACCATTTCAGCCTTCGGG 
4266-4288 ACAGACCATTTCAGCCTTCGGGC 
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4267-4289 CAGACCATTTCAGCCTTCGGGCT 
4268-4290 AGACCATTTCAGCCTTCGGGCTC 
4269-4291 GACCATTTCAGCCTTCGGGCTCG 
4270-4292 ACCATTTCAGCCTTCGGGCTCGT 
4271-4293 CCATTTCAGCCTTCGGGCTCGTT 
4272-4294 CATTTCAGCCTTCGGGCTCGTTA -
4273-4295 ATTTCAGCCTTCGGGCTCGTTAC 
4274-4296 TTTCAGCCTTCGGGCTCGTTACC 
4275-4297 TTCAGCCTTCGGGCTCGTTACCA 
4276-4298 TCAGCCTTCGGGCTCGTTACCAC 
4277-4299 CAGCCTTCGGGCTCGTTACCACA 
4278-4300 AGCCTTCGGGCTCGTTACCACAT 
4279-4301 GCCTTCGGGCTCGTTACCACATG 
4280-4302 CCTTCGGGCTCGTTACCACATGA 
4281-4303 CTTCGGGCTCGTTACCACATGAA 
4282-4304 TTCGGGCTCGTTACCACATGAAG 
4283-4305 TCGGGCTCGTTACCACATGAAGG 
4284-4306 CGGGCTCGTTACCACATGAAGGC 
4285-4307 GGGCTCGTTACCACATGAAGGCT 
4286-4308 GGCTCGTTACCACATGAAGGCTG 
4287-4309 GCTCGTTACCACATGAAGGCTGA 
4288-4310 CTCGTTACCACATGAAGGCTGAC 
4289-4311 TCGTTACCACATGAAGGCTGACT 
4290-4312 CGTTACCACATGAAGGCTGACTC 
4291-4313 GTTACCACATGAAGGCTGACTCT 
4292-4314 TTACCACATGAAGGCTGACTCTG 
4293-4315 TACCACATGAAGGCTGACTCTGT 
4294-4316 ACCACATGAAGGCTGACTCTGTG 
4295-4317 CCACATGAAGGCTGACTCTGTGG 
4296-4318 CACATGAAGGCTGACTCTGTGGT 
4297-4319 ACATGAAGGCTGACTCTGTGGTT 
4298-4320 CATGAAGGCTGACTCTGTGGTTG 
4299-4321 ATGAAGGCTGACTCTGTGGTTGA 
4300-4322 TGAAGGCTGACTCTGTGGTTGAC 
4301-4323 GAAGGCTGACTCTGTGGTTGACC 
4302-4324 AAGGCTGACTCTGTGGTTGACCT 
4303-4325 AGGCTGACTCTGTGGTTGACCTG 
4304-4326 GGCTGACTCTGTGGTTGACCTGC 
4305-4327 GCTGACTCTGTGGTTGACCTGCT 
4306-4328 CTGACTCTGTGGTTGACCTGCTT 
4307-4329 TGACTCTGTGGTTGACCTGCTTT 
4308-4330 GACTCTGTGGTTGACCTGCTTTC 
4309-4331 ACTCTGTGGTTGACCTGCTTTCC 
4310-4332 CTCTGTGGTTGACCTGCTTTCCT 
4311-4333 TCTGTGGTTGACCTGCTTTCCTA 
4312-4334 CTGTGGTTGACCTGCTTTCCTAC 
4313-4335 TGTGGTTGACCTGCTTTCCTACA 
4314-4336 GTGGTTGACCTGCTTTCCTACAA 
4315-4337 TGGTTGACCTGCTTTCCTACAAT 
4316-4338 GGTTGACCTGCTTTCCTACAATG 
4317-4339 GTTGACCTGCTTTCCTACAATGT 
4318-4340 TTGACCTGCTTTCCTACAATGTG 
4319-4341 TGACCTGCTTTCCTACAATGTGC 
4320-4342 GACCTGCTTTCCTACAATGTGCA 
4321-4343 ACCTGCTTTCCTACAATGTGCAA 
4322-4344 CCTGCTTTCCTACAATGTGCAAG 
4323-4345 CTGCTTTCCTACAATGTGCAAGG 
4324-4346 TGCTTTCCTACAATGTGCAAGGA 
4325-4347 GCTTTCCTACAATGTGCAAGGAT 
4326-4348 CTTTCCTACAATGTGCAAGGATC 
4327-4349 TTTCCTACAATGTGCAAGGATCT 
4328-4350 TTCCTACAATGTGCAAGGATCTG 
4329-4351 TCCTACAATGTGCAAGGATCTGG 
4330-4352 CCTACAATGTGCAAGGATCTGGA 
4331-4353 CTACAATGTGCAAGGATCTGGAG 
4332-4354 TACAATGTGCAAGGATCTGGAGA 
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4333-4355 ACAATGTGCAAGGATCTGGAGAA 
4334-4356 CAATGTGCAAGGATCTGGAGAAA 
4335-4357 AATGTGCAAGGATCTGGAGAAAC 
4336-4358 ATGTGCAAGGATCTGGAGAAACA 
4337-4359 TGTGCAAGGATCTGGAGAAACAA 
4338-4360 GTGCAAGGATCTGGAGAAACAAC 

. 4339-4361 TGCAAGGATCTGGAGAAACAACA 
4340-4362 GCAAGGATCTGGAGAAACAACAT 
4341-4363 CAAGGATCTGGAGAAACAACATA 
4342-4364 AAGGATCTGGAGAAACAACATAT 
4343-4365 AGGATCTGGAGAAACAACATATG 
4344-4366 GGATCTGGAGAAACAACATATGA 
4345-4367 GATCTGGAGAAACAACATATGAC 
4346-4368 ATCTGGAGAAACAACATATGACC 
4347-4369 TCTGGAGAAACAACATATGACCA 
4348-4370 CTGGAGAAACAACATATGACCAC 
4349-4371 TGGAGAAACAACATATGACCACA 
4350-4372 GGAGAAACAACATATGACCACAA 
4351-4373 GAGAAACAACATATGACCACAAG 
4352-4374 AGAAACAACATATGACCACAAGA 
4353-4375 GAAACAACATATGACCACAAGAA 
4354-4376 AAACAACATATGACCACAAGAAT 
4355-4377 AACAACATATGACCACAAGAATA 
4356-4378 ACAACATATGACCACAAGAATAC 
4357-4379 CAACATATGACCACAAGAATACG 
4358-4380 AACATATGACCACAAGAATACGT 
4359-4381 ACATATGACCACAAGAATACGTT 
4360-4382 CATATGACCACAAGAATACGTTC 
4361-4383 ATATGACCACAAGAATACGTTCA 
4362-4384 TATGACCACAAGAATACGTTCAC 
4363-4385 ATGACCACAAGAATACGTTCACA 
4364-4386 TGACCACAAGAATACGTTCACAC 
4365-4387 GACCACAAGAATACGTTCACACT 
4366-4388 ACCACAAGAATACGTTCACACTA 
4367-4389 CCACAAGAATACGTTCACACTAT 
4368-4390 CACAAGAATACGTTCACACTATC 
4369-4391 ACAAGAATACGTTCACACTATCA 
4370-4392 CAAGAATACGTTCACACTATCAT 
4371-4393 AAGAATACGTTCACACTATCATG 
4372-4394 AGAATACGTTCACACTATCATGT 
4373-4395 GAATACGTTCACACTATCATGTG 
4374-4396 AATACGTTCACACTATCATGTGA 
4375-4397 ATACGTTCACACTATCATGTGAT 
4376-4398 TACGTTCACACTATCATGTGATG 
4377-4399 ACGTTCACACTATCATGTGATGG 
4378-4400 CGTTCACACTATCATGTGATGGG 
4379-4401 GTTCACACTATCATGTGATGGGT 
4380-4402 TTCACACTATCATGTGATGGGTC 
4381-4403 TCACACTATCATGTGATGGGTCT 
4382-4404 CACACTATCATGTGATGGGTCTC 
4383-4405 ACACTATCATGTGATGGGTCTCT 
4384-4406 CACTATCATGTGATGGGTCTCTA 
4385-4407 ACTATCATGTGATGGGTCTCTAC 
4366-4408 CTATCATGTGATGGGTCTCTACG 
4387-4409 TATCATGTGATGGGTCTCTACGC 
4388-4410 ATCATGTGATGGGTCTCTACGCC 
4389-4411 TCATGTGATGGGTCTCTACGCCA 
4390-4412 CATGTGATGGGTCTCTACGCCAC 
4391-4413 ATGTGATGGGTCTCTACGCCACA 
4392-4414 TGTGATGGGTCTCTACGCCACAA 
4393-4415 GTGATGGGTCTCTACGCCACAAA 
4394-4416 TGATGGGTCTCTACGCCACAAAT 
4395-4417 GATGGGTCTCTACGCCACAAATT 
4396-4418 ATGGGTCTCTACGCCACAAATTT 
4397-4419 TGGGTCTCTACGCCACAAATTTC 
4398-4420 GGGTCTCTACGCCACAAATTTCT 
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4399-4421 GGTCTCTACGCCACAAATTTCTA 
4400-4422 GTCTCTACGCCACAAATTTCTAG 
4401-4423 TCTCTACGCCACAAATTTCTAGA 
4402-4424 CTCTACGCCACAAATTTCTAGAT 
4403-4425 TCTACGCCACAAATTTCTAGATT 
4404-4426 CTACGCCACAAATTTCTAGATTC 
4405-4427 TACGCCACAAATTTCTAGATTCG. 
4406-4428 ACGCCACAAATTTCTAGATTCGA 
4407-4429 CGCCACAAATTTCTAGATTCGAA 
4408-4430 GCCACAAATTTCTAGATTCGAAT 
4409-4431 CCACAAATTTCTAGATTCGAATA 
4410-4432 CACAAATTTCTAGATTCGAATAT 
4411-4433 ACAAATTTCTAGATTCGAATATC 
4412-4434 CAAATTTCTAGATTCGAATATCA 
4413-4435 AAATTTCTAGATTCGAATATCAA 
4414-4436 AATTTCTAGATTCGAATATCAAA 
4415-4437 ATTTCTAGATTCGAATATCAAAT 
4416-4438 TTTCTAGATTCGAATATCAAATT 
4417-4439 TTCTAGATTCGAATATCAAATTC 
4418-4440 TCTAGATTCGAATATCAAATTCA 
4419-4441 CTAGATTCGAATATCAAATTCAG 
4420-4442 TAGATTCGAATATCAAATTCAGT 
4421-4443 AGATTCGAATATCAAATTCAGTC 
4422-4444 GATTCGAATATCAAATTCAGTCA 
4423-4445 ATTCGAATATCAAATTCAGTCAT 
4424-4446 TTCGAATATCAAATTCAGTCATG 
4425-4447 TCGAATATCAAATTCAGTCATGT 
4426-4448 CGAATATCAAATTCAGTCATGTA 
4427-4449 GAATATCAAATTCAGTCATGTAG 
4428-4450 AATATCAAATTCAGTCATGTAGA 
4429-4451 ATATCAAATTCAGTCATGTAGAA 
4430-4452 TATCAAATTCAGTCATGTAGAAA 
4431-4453 ATCAAATTCAGTCATGTAGAAAA 
4432-4454 TCAAATTCAGTCATGTAGAAAAA 
4433-4455 CAAATTCAGTCATGTAGAAAAAC 
4434-4456 AAATTCAGTCATGTAGAAAAACT 
4435-4457 AATTCAGTCATGTAGAAAAACTT 
4436-4458 ATTCAGTCATGTAGAAAAACTTG 
4437-4459 TTCAGTCATGTAGAAAAACTTGG 
4438-4460 TCAGTCATGTAGAAAAACTTGGA 
4439-4461 CAGTCATGTAGAAAAACTTGGAA 
4440-4462 AGTCATGTAGAAAAACTTGGAAA 
4441-4463 GTCATGTAGAAAAACTTGGAAAC 
4442-4464 TCATGTAGAAAAACTTGGAAACA 
4443-4465 CATGTAGAAAAACTTGGAAACAA 
4444-4466 ATGTAGAAAAACTTGGAAACAAC 
4445-4467 TGTAGAAAAACTTGGAAACAACC 
4446-4468 GTAGAAAAACTTGGAAACAACCC 
4447-4469 TAGAAAAACTTGGAAACAACCCA 
4448-4470 AGAAAAACTTGGAAACAACCCAG 
4449-4471 GAAAAACTTGGAAACAACCCAGT 
4450-4472 AAAAACTTGGAAACAACCCAGTC 
4451-4473 AAAACTTGGAAACAACCCAGTCT 
4452-4474 AAACTTGGAAACAACCCAGTCTC 
4453-4475 AACTTGGAAACAACCCAGTCTCA 
4454-4476 ACTTGGAAACAACCCAGTCTCAA 
4455-4477 CTTGGAAACAACCCAGTCTCAAA 
4456-4478 TTGGAAACAACCCAGTCTCAAAA 
4457-4479 TGGAAACAACCCAGTCTCAAAAG 
4458-4480 GGAAACAACCCAGTCTCAAAAGG 
4459-4481 GAAACAACCCAGTCTCAAAAGGT 
4460-4482 AAACAACCCAGTCTCAAAAGGTT 
4461-4483 AACAACCCAGTCTCAAAAGGTTT 
4462-4484 ACAACCCAGTCTCAAAAGGTTTA 
4463-4485 CAACCCAGTCTCAAAAGGTTTAC 
4464-4486 AACCCAGTCTCAAAAGGTTTACT 
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4465-4487 ACCCAGTCTCAAAAGGTTTACTA 
4466-4488 CCCAGTCTCAAAAGGTTTACTAA 
4467-4489 CCAGTCTCAAAAGGTTTACTAAT 
4468-4490 CAGTCTCAAAAGGTTTACTAATA 
4469-4491 AGTCTCAAAAGGTTTACTAATAT 
4470-4492 GTCTCAAAAGGTTTACTAATATT 
4471-4493 TCTCAAAAGGTTTACTAATATTC 
4472-4494 CTCAAAAGGTTTACTAATATTCG 
4473-4495 TCAAAAGGTTTACTAATATTCGA 
4474-4496 CAAAAGGTTTACTAATATTCGAT 
4475-4497 AAAAGGTTTACTAATATTCGATG 
4476-4498 AAAGGTTTACTAATATTCGATGC 
4477-4499 AAGGTTTACTAATATTCGATGCA 
4478-4500 AGGTTTACTAATATTCGATGCAT 
4479-4501 GGTTTACTAATATTCGATGCATC 
4480-4502 GTTTACTAATATTCGATGCATCT 
4481-4503 TTTACTAATATTCGATGCATCTA 
4482-4504 TTACTAATATTCGATGCATCTAG 
4483-4505 TACTAATATTCGATGCATCTAGT 
4484-4506 ACTAATATTCGATGCATCTAGTT 
4485-4507 CTAATATTCGATGCATCTAGTTC 
4486-4508 TAATATTCGATGCATCTAGTTCC 
4487-4509 AATATTCGATGCATCTAGTTCCT 
4488-4510 ATATTCGATGCATCTAGTTCCTG 
4489-4511 TATTCGATGCATCTAGTTCCTGG 
4490-4512 ATTCGATGCATCTAGTTCCTGGG 
4491-4513 TTCGATGCATCTAGTTCCTGGGG 
4492-4514 TCGATGCATCTAGTTCCTGGGGA 
4493-4515 CGATGCATCTAGTTCCTGGGGAC 
4494-4516 GATGCATCTAGTTCCTGGGGACC 
4495-4517 ATGCATCTAGTTCCTGGGGACCA 
4496-4518 TGCATCTAGTTCCTGGGGACCAC 
4497-4519 GCATCTAGTTCCTGGGGACCACA 
4498-4520 CATCTAGTTCCTGGGGACCACAG 
4499-4521 ATCTAGTTCCTGGGGACCACAGA 
4500-4522 TCTAGTTCCTGGGGACCACAGAT 
4501-4523 CTAGTTCCTGGGGACCACAGATG 
4502-4524 TAGTTCCTGGGGACCACAGATGT 
4503-4525 AGTTCCTGGGGACCACAGATGTC 
4504-4526 GTTCCTGGGGACCACAGATGTCT 
4505-4527 TTCCTGGGGACCACAGATGTCTG 
4506-4528 TCCTGGGGACCACAGATGTCTGC 
4507-4529 CCTGGGGACCACAGATGTCTGCT 
4508-4530 CTGGGGACCACAGATGTCTGCTT 
4509-4531 TGGGGACCACAGATGTCTGCTTC 
4510-4532 GGGGACCACAGATGTCTGCTTCA 
4511-4533 GGGACCACAGATGTCTGCTTCAG 
4512-4534 GGACCACAGATGTCTGCTTCAGT 
4513-4535 GACCACAGATGTCTGCTTCAGTT 
4514-4536 ACCACAGATGTCTGCTTCAGTTC 
4515-4537 CCACAGATGTCTGCTTCAGTTCA 
4516-4538 CACAGATGTCTGCTTCAGTTCAT 
4517-4539 ACAGATGTCTGCTTCAGTTCATT 
4518-4540 CAGATGTCTGCTTCAGTTCATTT 
4519-4541 AGATGTCTGCTTCAGTTCATTTG 
4520-4542 GATGTCTGCTTCAGTTCATTTGG 
4521-4543 ATGTCTGCTTCAGTTCATTTGGA 
4522-4544 TGTCTGCTTCAGTTCATTTGGAC 
4523-4545 GTCTGCTTCAGTTCATTTGGACT 
4524-4546 TCTGCTTCAGTTCATTTGGACTC 
4525-4547 CTGCTTCAGTTCATTTGGACTCC 
4526-4548 TGCTTCAGTTCATTTGGACTCCA 
4527-4549 GCTTCAGTTCATTTGGACTCCAA 
4528-4550 CTTCAGTTCATTTGGACTCCAAA 
4529-4551 TTCAGTTCATTTGGACTCCAAAA 
4530-4552 TCAGTTCATTTGGACTCCAAAAA 
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4531-4553 CAGTTCATTTGGACTCCAAAAAG 
4532-4554 AGTTCATTTGGACTCCAAAAAGA 
4533-4555 GTTCATTTGGACTCCAAAAAGAA 
4534-4556 TTCATTTGGACTCCAAAAAGAAA 
4535-4557 TCATTTGGACTCCAAAAAGAAAC 
4536-4558 CATTTGGACTCCAAAAAGAAACA 
4537-4559 ATTTGGACTCCAAAAAGAAACAG 
4538-4560 TTTGGACTCCAAAAAGAAACAGC 
4539-4561 TTGGACTCCAAAAAGAAACAGCA 
4540-4562 TGGACTCCAAAAAGAAACAGCAT 
4541-4563 GGACTCCAAAAAGAAACAGCATT 
4542-4564 GACTCCAAAAAGAAACAGCATTT 
4543-4565 ACTCCAAAAAGAAACAGCATTTG 
4544-4566 CTCCAAAAAGAAACAGCATTTGT 
4545-4567 TCCAAAAAGAAACAGCATTTGTT 
4546-4568 CCAAAAAGAAACAGCATTTGTTT 
4547-4569 CAAAAAGAAACAGCATTTGTTTG 
4548-4570 AAAAAGAAACAGCATTTGTTTGT 
4549-4571 AAAAGAAACAGCATTTGTTTGTC 
4550-4572 AAAGAAACAGCATTTGTTTGTCA 
4551-4573 AAGAAACAGCATTTGTTTGTCAA 
4552-4574 AGAAACAGCATTTGTTTGTCAAA 
4553-4575 GAAACAGCATTTGTTTGTCAAAG 
4554-4576 AAACAGCATTTGTTTGTCAAAGA 
4555-4577 AACAGCATTTGTTTGTCAAAGAA 
4556-4578 ACAGCATTTGTTTGTCAAAGAAG 
4557-4579 CAGCATTTGTTTGTCAAAGAAGT 
4558-4580 AGCATTTGTTTGTCAAAGAAGTC 
4559-4581 GCATTTGTTTGTCAAAGAAGTCA 
4560-4582 CATTTGTTTGTCAAAGAAGTCAA 
4561-458:5 ATTTGTTTGTCAAAGAAGTCAAG 
4562-4584 TTTGTTTGTCAAAGAAGTCAAGA 
4563-4585 TTGTTTGTCAAAGAAGTCAAGAT 
4564-4586 TGTTTGTCAAAGAAGTCAAGATT 
4565-4587 GTTTGTCAAAGAAGTCAAGATTG 
4566-4588 TTTGTCAAAGAAGTCAAGATTGA 
4567-4589 TTGTCAAAGAAGTCAAGATTGAT 
4568-4590 TGTCAAAGAAGTCAAGATTGATG 
4569-4591 GTCAAAGAAGTCAAGATTGATGG 
4570-4592 TCAAAGAAGTCAAGATTGATGGG 
4571-4593 CAAAGAAGTCAAGATTGATGGGC 
4572-4594 AAAGAAGTCAAGATTGATGGGCA 
4573-4595 AAGAAGTCAAGATTGATGGGCAG 
4574-4596 AGAAGTCAAGATTGATGGGCAGT 
4575-4597 GAAGTCAAGATTGATGGGCAGTT 
4576-4598 AAGTCAAGATTGATGGGCAGTTC 
4577-4599 AGTCAAGATTGATGGGCAGTTCA 
4578-4600 GTCAAGATTGATGGGCAGTTCAG 
4579-4601 TCAAGATTGATGGGCAGTTCAGA 
4580-4602 CAAGATTGATGGGCAGTTCAGAG 
4581-4603 AAGATTGATGGGCAGTTCAGAGT 
4582-4604 AGATTGATGGGCAGTTCAGAGTC 
4583-4605 GATTGATGGGCAGTTCAGAGTCT 
4584-4606 ATTGATGGGCAGTTCAGAGTCTC 
4585-4607 TTGATGGGCAGTTCAGAGTCTCT 
4586-4608 TGATGGGCAGTTCAGAGTCTCTT 
4587-4609 GATGGGCAGTTCAGAGTCTCTTC 
4588-4610 ATGGGCAGTTCAGAGTCTCTTCG 
4589-4611 TGGGCAGTTCAGAGTCTCTTCGT 
4590-4612 GGGCAGTTCAGAGTCTCTTCGTT 
4591-4613 GGCAGTTCAGAGTCTCTTCGTTC 
4592-4614 GCAGTTCAGAGTCTCTTCGTTCT 
4593-4615 CAGTTCAGAGTCTCTTCGTTCTA 
45.94-4616 AGTTCAGAGTCTCTTCGTTCTAT 
4595-4617 GTTCAGAGTCTCTTCGTTCTATG 
4596-4618 TTCAGAGTCTCTTCGTTCTATGC 
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4597-4619 TCAGAGTCTCTTCGTTCTATGCT 
4598-4620 CAGAGTCTCTTCGTTCTATGCTA 
4599-4621 AGAGTCTCTTCGTTCTATGCTAA 
4600-4622 GAGTCTCTTCGTTCTATGCTAAA 
4601-4623 AGTCTCTTCGTTCTATGCTAAAG 
4 602-4 624 GTCTCTTCGTTCTATGCTAAAGG 
4603-4625 TCTCTTCGTTCTATGCTAAAGGC 
4604-4626 CTCTTCGTTCTATGCTAAAGGCA 
4 605-4 627 TCTTCGTTCTATGCTAAAGGCAC 
4606-4628 CTTCGTTCTATGCTAAAGGCACA 
4607-4629 TTCGTTCTATGCTAAAGGCACAT 
4608-4630 TCGTTCTATGCTAAAGGCACATA 
4609-4631 CGTTCTATGCTAAAGGCACATAT 
4610-4632 GTTCTATGCTAAAGGCACATATG 
4611-4633 TTCTATGCTAAAGGCACATATGG 
4612-4634 TCTATGCTAAAGGCACATATGGC 
4613-4635 CTATGCTAAAGGCACATATGGCC 
4614-4636 TATGCTAAAGGCACATATGGCCT 
4615-4637 ATGCTAAAGGCACATATGGCCTG 
4616-4638 TGCTAAAGGCACATATGGCCTGT 
4617-4639 GCTAAAGGCACATATGGCCTGTC 
4618-4640 CTAAAGGCACATATGGCCTGTCT 
4619-4641 TAAAGGCACATATGGCCTGTCTT 
4620-4642 AAAGGCACATATGGCCTGTCTTG 
4621-4643 AAGGCACATATGGCCTGTCTTGT 
4622-4644 AGGCACATATGGCCTGTCTTGTC 
4623-4645 GGCACATATGGCCTGTCTTGTCA 
4624-4646 GCACATATGGCCTGTCTTGTCAG 
4625-4647 CACATATGGCCTGTCTTGTCAGA 
4626-4648 ACATATGGCCTGTCTTGTCAGAG 
4627-4649 CATATGGCCTGTCTTGTCAGAGG 
4 628-4 650 ATATGGCCTGTCTTGTCAGAGGG 
4629-4651 TATGGCCTGTCTTGTCAGAGGGA 
4630-4652 .ATGGCCTGTCTTGTCAGAGGGAT 
4631-4653 TGGCCTGTCTTGTCAGAGGGATC 
4632-4654 GGCCTGTCTTGTCAGAGGGATCC 
4633-4655 GCCTGTCTTGTCAGAGGGATCCT 
4634-4656 CCTGTCTTGTCAGAGGGATCCTA 
4635-4657 CTGTCTTGTCAGAGGGATCCTAA 
4636-4658 TGTCTTGTCAGAGGGATCCTAAC 
4637-4659 GTCTTGTCAGAGGGATCCTAACA 
4 638-4 660 TCTTGTCAGAGGGATCCTAACAC 
4639-4661 CTTGTCAGAGGGATCCTAACACT 
4640-4662 TTGTCAGAGGGATCCTAACACTG 
4641-4663 TGTCAGAGGGATCCTAACACTGG 
4 642-4 664 GTCAGAGGGATCCTAACACTGGC 
4643-4665 TCAGAGGGATCCTAACACTGGCC 
4644-4666 CAGAGGGATCCTAACACTGGCCG 
4645-4667 AGAGGGATCCTAACACTGGCCGG 
4646-4668 GAGGGATCCTAACACTGGCCGGC 
4647-4669 AGGGATCCTAACACTGGCCGGCT 
4648-4670 GGGATCCTAACACTGGCCGGCTC 
4649-4671 GGATCCTAACACTGGCCGGCTCA 
4650-4672 GATCCTAACACTGGCCGGCTCAA 
4651-4673 ATCCTAACACTGGCCGGCTCAAT 
4652-4674 TCCTAACACTGGCCGGCTCAATG 
4653-4675 CCTAACACTGGCCGGCTCAATGG 
4654-4676 CTAACACTGGCCGGCTCAATGGA 
4655-4677 TAACACTGGCCGGCTCAATGGAG 
4656-4678 AACACTGGCCGGCTCAATGGAGA 
4657-4679 ACACTGGCCGGCTCAATGGAGAG 
4658-4680 CACTGGCCGGCTCAATGGAGAGT 
4659-4681 ACTGGCCGGCTCAATGGAGAGTC 
4660-4682 CTGGCCGGCTCAATGGAGAGTCC 
4661-4683 TGGCCGGCTCAATGGAGAGTCCA 
4662-4684 GGCCGGCTCAATGGAGAGTCCAA 
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4663-4685 GCCGGCTCAATGGAGAGTCCAAC 
4664-4686 CCGGCTCAATGGAGAGTCCAACC 
4665-4687 CGGCTCAATGGAGAGTCCAACCT 
4666-4688 GGCTCAATGGAGAGTCCAACCTG 
4667-4689 GCTCAATGGAGAGTCCAACCTGA 
4668-4690 CTCAATGGAGAGTCCAACCTGAG 
4669-4691 TCAATGGAGAGTCCAACCTGAGG 
4670-4692 CAATGGAGAGTCCAACCTGAGGT 
4671-4693 AATGGAGAGTCCAACCTGAGGTT 
4672-4694 ATGGAGAGTCCAACCTGAGGTTT 
4673-4695 TGGAGAGTCCAACCTGAGGTTTA 
4674-4696 GGAGAGTCCAACCTGAGGTTTAA 
4675-4697 GAGAGTCCAACCTGAGGTTTAAC 
4676-4698 AGAGTCCAACCTGAGGTTTAACT 
4677-4699 GAGTCCAACCTGAGGTTTAACTC 
4678-4700 AGTCCAACCTGAGGTTTAACTCC 
4679-4701 GTCCAACCTGAGGTTTAACTCCT 
4680-4702 TCCAACCTGAGGTTTAACTCCTC 
4681-4703 CCAACCTGAGGTTTAACTCCTCC 
4682-4704 CAACCTGAGGTTTAACTCCTCCT 
4683-4705 AACCTGAGGTTTAACTCCTCCTA 
4684-4706 ACCTGAGGTTTAACTCCTCCTAC 
4685-4707 CCTGAGGTTTAACTCCTCCTACC 
4686-4708 CTGAGGTTTAACTCCTCCTACCT 
4687-4709 TGAGGTTTAACTCCTCCTACCTC 
4688-4710 GAGGTTTAACTCCTCCTACCTCC 
4689-4711 AGGTTTAACTCCTCCTACCTCCA 
4690-4712 GGTTTAACTCCTCCTACCTCCAA 
4691-4713 GTTTAACTCCTCCTACCTCCAAG 
4692-4714 TTTAACTCCTCCTACCTCCAAGG 
4693-4715 TTAACTCCTCCTACCTCCAAGGC 
4694-4716 TAACTCCTCCTACCTCCAAGGCA 
4695-4717 AACTCCTCCTACCTCCAAGGCAC 
4696-4718 ACTCCTCCTACCTCCAAGGCACC 
4697-4719 CTCCTCCTACCTCCAAGGCACCA 
4698-4720 TCCTCCTACCTCCAAGGCACCAA 
4699-4721 CCTCCTACCTCCAAGGCACCAAC 
4700-4722 CTCCTACCTCCAAGGCACCAACC 
4701-4723 TCCTACCTCCAAGGCACCAACCA 
4702-4724 CCTACCTCCAAGGCACCAACCAG 
4703-4725 CTACCTCCAAGGCACCAACCAGA 
4704-4726 TACCTCCAAGGCACCAACCAGAT 
4705-4727 ACCTCCAAGGCACCAACCAGATA 
4706-4728 CCTCCAAGGCACCAACCAGATAA 
4707-4729 CTCCAAGGCACCAACCAGATAAC 
4708-4730 TCCAAGGCACCAACCAGATAACA 
4709-4731 CCAAGGCACCAACCAGATAACAG 
4710-4732 CAAGGCACCAACCAGATAACAGG 
4711-4733 AAGGCACCAACCAGATAACAGGA 
4712-4734 AGGCACCAACCAGATAACAGGAA 
4713-4735 GGCACCAACCAGATAACAGGAAG 
4714-4736 GCACCAACCAGATAACAGGAAGA 
4715-4737 CACCAACCAGATAACAGGAAGAT 
4716-4738 ACCAACCAGATAACAGGAAGATA 
4717-4739 CCAACCAGATAACAGGAAGATAT 
4718-4740 CAACCAGATAACAGGAAGATATG 
4719-4741 AACCAGATAACAGGAAGATATGA 
4720-4742 ACCAGATAACAGGAAGATATGAA 
4721-4743 CCAGATAACAGGAAGATATGAAG 
4722-4744 CAGATAACAGGAAGATATGAAGA 
4723-4745 AGATAACAGGAAGATATGAAGAT 
4724-4746 GATAACAGGAAGATATGAAGATG 
4725-4747 ATAACAGGAAGATATGAAGATGG 
4726-4748 TAACAGGAAGATATGAAGATGGA 
4727-4749 AACAGGAAGATATGAAGATGGAA 
4728-4750 ACAGGAAGATATGAAGATGGAAC 
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4729-4751 CAGGAAGATATGAAGATGGAACC 
4730-4752 AGGAAGATATGAAGATGGAACCC 
4731-4753 GGAAGATATGAAGATGGAACCCT 
4732-4754 GAAGATATGAAGATGGAACCCTC 
4733-4755 AAGATATGAAGATGGAACCCTCT 
4734-4756 AGATATGAAGATGGAACCCTCTC 
4735-4757 GATATGAAGATGGAACCCTCTCC 
4736-4758 ATATGAAGATGGAACCCTCTCCC 
4737-4759 TATGAAGATGGAACCCTCTCCCT 
4738-4760 ATGAAGATGGAACCCTCTCCCTC 
4739-4761 TGAAGATGGAACCCTCTCCCTCA 
4740-4762 GAAGATGGAACCCTCTCCCTCAC 
4741-4763 AAGATGGAACCCTCTCCCTCACC 
4742-4764 AGATGGAACCCTCTCCCTCACCT 
4743-4765 GATGGAACCCTCTCCCTCACCTC 
4744-4766 ATGGAACCCTCTCCCTCACCTCC 
4745-4767 TGGAACCCTCTCCCTCACCTCCA 
4746-4768 GGAACCCTCTCCCTCACCTCCAC 
4747-4769 GAACCCTCTCCCTCACCTCCACC 
4748-4770 AACCCTCTCCCTCACCTCCACCT 
4749-4771 ACCCTCTCCCTCACCTCCACCTC 
4750-4772 CCCTCTCCCTCACCTCCACCTCT 
4751-4773 CCTCTCCCTCACCTCCACCTCTG 
4752-4774 CTCTCCCTCACCTCCACCTCTGA 
4753-4775 TCTCCCTCACCTCCACCTCTGAT 
4754-4776 CTCCCTCACCTCCACCTCTGATC 
4755-4777 TCCCTCACCTCCACCTCTGATCT 
4756-4778 CCCTCACCTCCACCTCTGATCTG 
4757-4779 CCTCACCTCCACCTCTGATCTGC 
4758-4780 CTCACCTCCACCTCTGATCTGCA 
4759-4781 TCACCTCCACCTCTGATCTGCAA 
4760-4782 CACCTCCACCTCTGATCTGCAAA 
4761-4783 ACCTCCACCTCTGATCTGCAAAG 
4762-4784 CCTCCACCTCTGATCTGCAAAGT 
4763-4785 CTCCACCTCTGATCTGCAAAGTG 
4764-4786 TCCACCTCTGATCTGCAAAGTGG 
4765-4787 CCACCTCTGATCTGCAAAGTGGC 
4766-4788 CACCTCTGATCTGCAAAGTGGCA 
4767-4789 ACCTCTGATCTGCAAAGTGGCAT 
4768-4790 CCTCTGATCTGCAAAGTGGCATC 
4769-4791 CTCTGATCTGCAAAGTGGCATCA 
4770-4792 TCTGATCTGCAAAGTGGCATCAT 
4771-4793 CTGATCTGCAAAGTGGCATCATT 
4772-4794 TGATCTGCAAAGTGGCATCATTA 
4773-4795 GATCTGCAAAGTGGCATCATTAA 
4774-4796 ATCTGCAAAGTGGCATCATTAAA 
4775-4797 TCTGCAAAGTGGCATCATTAAAA 
4776-4798 CTGCAAAGTGGCATCATTAAAAA 
4777-4799 TGCAAAGTGGCATCATTAAAAAT 
4778-4800 GCAAAGTGGCATCATTAAAAATA 
4779-4801 CAAAGTGGCATCATTAAAAATAC 
4780-4802 AAAGTGGCATCATTAAAAATACT 
4781-4803 AAGTGGCATCATTAAAAATACTG 
4782-4804 AGTGGCATCATTAAAAATACTGC 
4783-4805 GTGGCATCATTAAAAATACTGCT 
4784-4806 TGGCATCATTAAAAATACTGCTT 
4785-4807 GGCATCATTAAAAATACTGCTTC 
4786-4808 GCATCATTAAAAATACTGCTTCC 
4787-4809 CATCATTAAAAATACTGCTTCCC 
4788-4810 ATCATTAAAAATACTGCTTCCCT 
4789-4811 TCATTAAAAATACTGCTTCCCTA 
4790-4812 CATTAAAAATACTGCTTCCCTAA 
4791-4813 ATTAAAAATACTGCTTCCCTAAA 
4792-4814 TTAAAAATACTGCTTCCCTAAAG 
4793-4815 TAAAAATACTGCTTCCCTAAAGT 
4794-4816 AAAAATACTGCTTCCCTAAAGTA 
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4795-4817 AAAATACTGCTTCCCTAAAGTAT 
4796-4818 AAATACTGCTTCCCTAAAGTATG 
4797-4819 AATACTGCTTCCCTAAAGTATGA 
4798-4820 ATACTGCTTCCCTAAAGTATGAG 
4799-4821 TACTGCTTCCCTAAAGTATGAGA 
4800-4822 ACTGCTTCCCTAAAGTATGAGAA 
4801-4823 CTGCTTCCCTAAAGTATGAGAAC 
4802-4824 TGCTTCCCTAAAGTATGAGAACT 
4803-4825 GCTTCCCTAAAGTATGAGAACTA 
4804-4826 CTTCCCTAAAGTATGAGAACTAC 
4805-4827 TTCCCTAAAGTATGAGAACTACG 
4806-4828 TCCCTAAAGTATGAGAACTACGA 
4807-4829 CCCTAAAGTATGAGAACTACGAG 
4808-4830 CCTAAAGTATGAGAACTACGAGC 
4809-4831 CTAAAGTATGAGAACTACGAGCT 
4810-4832 TAAAGTATGAGAACTACGAGCTG 
4811-4833 AAAGTATGAGAACTACGAGCTGA 
4812-4834 AAGTATGAGAACTACGAGCTGAC 
4813-4835 AGTATGAGAACTACGAGCTGACT 
4814;...4836 GTATGAGAACTACGAGCTGACTT 
4815-4837 TATGAGAACTACGAGCTGACTTT 
4816-4838 ATGAGAACTACGAGCTGACTTTA 
4817-4839 TGAGAACTACGAGCTGACTTTAA 
4818-4840 GAGAACTACGAGCTGACTTTAAA 
4819-4841 AGAACTACGAGCTGACTTTAAAA 
4820-4842 GAACTACGAGCTGACTTTAAAAT 
4821-4843 AACTACGAGCTGACTTTAAAATC 
4822-4844 ACTACGAGCTGACTTTAAAATCT 
4823-4845 CTACGAGCTGACTTTAAAATCTG 
4824-4846 TACGAGCTGACTTTAAAATCTGA 
4825-4847 ACGAGCTGACTTTAAAATCTGAC 
4826-4848 CGAGCTGACTTTAAAATCTGACA 
4827-4849 GAGCTGACTTTAAAATCTGACAC 
4828-4850 AGCTGACTTTAAAATCTGACACC 
4829-4851 GCTGACTTTAAAATCTGACACCA 
4830-4852 CTGACTTTAAAATCTGACACCAA 
4831-4853 TGACTTTAAAATCTGACACCAAT 
4832-4854 GACTTTAAAATCTGACACCAATG 
4833-4855 ACTTTAAAATCTGACACCAATGG 
4834-4856 CTTTAAAATCTGACACCAATGGG 
4835-4857 TTTAAAATCTGACACCAATGGGA 
4836-4858 TTAAAATCTGACACCAATGGGAA 
4837-4859 TAAAATCTGACACCAATGGGAAG 
4 838-48 60 AAAATCTGACACCAATGGGAAGT 
4 839-48 61 AAATCTGACACCAATGGGAAGTA 
4 840-48 62 AATCTGACACCAATGGGAAGTAT 
4841-4863 ATCTGACACCAATGGGAAGTATA 
4842-4864 TCTGACACCAATGGGAAGTATAA 
4843-4865 CTGACACCAATGGGAAGTATAAG 
4844-4866 TGACACCAATGGGAAGTATAAGA 
4845-4867 GACACCAATGGGAAGTATAAGAA 
4846-4868 ACACCAATGGGAAGTATAAGAAC 
4847-4869 CACCAATGGGAAGTATAAGAACT 
4848-4870 ACCAATGGGAAGTATAAGAACTT 
4849-4871 CCAATGGGAAGTATAAGAACTTT 
4850-4872 CAATGGGAAGTATAAGAACTTTG 
4851-4873 AATGGGAAGTATAAGAACTTTGC 
4852-4874 ATGGGAAGTATAAGAACTTTGCC 
4853-4875 TGGGAAGTATAAGAACTTTGCCA 
4854-4876 GGGAAGTATAAGAACTTTGCCAC 
4855-4877 GGAAGTATAAGAACTTTGCCACT 
4856-4878 GAAGTATAAGAACTTTGCCACTT 
4857-4879 AAGTATAAGAACTTTGCCACTTC 
4858-4880 AGTATAAGAACTTTGCCACTTCT 
4859-4881 GTATAAGAACTTTGCCACTTCTA 
4860-4882 TATAAGAACTTTGCCACTTCTAA 
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4861-4883 ATAAGAACTTTGCCACTTCTAAC 
4862-4884 TAAGAACTTTGCCACTTCTAACA 
4863-4885 AAGAACTTTGCCACTTCTAACAA 
4864-4886 AGAACTTTGCCACTTCTAACAAG 
4865-4887 GAACTTTGCCACTTCTAACAAGA 
4866-4888 AACTTTGCCACTTCTAACAAGAT 
4867-4889 ACTTTGCCACTTCTAACAAGATG 
4868-4890 CTTTGCCACTTCTAACAAGATGG 
4869-4891 TTTGCCACTTCTAACAAGATGGA 
4870-4892 TTGCCACTTCTAACAAGATGGAT 
4871-4893 TGCCACTTCTAACAAGATGGATA 
4872-4894 GCCACTTCTAACAAGATGGATAT 
4873-4895 CCACTTCTAACAAGATGGATATG 
4874-4896 CACTTCTAACAAGATGGATATGA 
4875-4897 ACTTCTAACAAGATGGATATGAC 
4876-4898 CTTCTAACAAGATGGATATGACC 
4877-4899 TTCTAACAAGATGGATATGACCT 
4878-4900 TCTAACAAGATGGATATGACCTT 
4879-4901 CTAACAAGATGGATATGACCTTC 
4880-4902 TAACAAGATGGATATGACCTTCT 
4881-4903 AACAAGATGGATATGACCTTCTC 
4882-4904 ACAAGATGGATATGACCTTCTCT 
4883-4905 CAAGATGGATATGACCTTCTCTA 
4884-4906 AAGATGGATATGACCTTCTCTAA 
4885-4907 AGATGGATATGACCTTCTCTAAG 
4886-4908 GATGGATATGACCTTCTCTAAGC 
4887-4909 ATGGATATGACCTTCTCTAAGCA 
4888-4910 TGGATATGACCTTCTCTAAGCAA 
4889-4911 GGATATGACCTTCTCTAAGCAAA 
4890-4912 GATATGACCTTCTCTAAGCAAAA 
4891-4913 ATATGACCTTCTCTAAGCAAAAT 
4892-4914 TATGACCTTCTCTAAGCAAAATG 
4893-4915 ATGACCTTCTCTAAGCAAAATGC 
4894-4916 TGACCTTCTCTAAGCAAAATGCA 
4895-4917 GACCTTCTCTAAGCAAAATGCAC 
4896-4918 ACCTTCTCTAAGCAAAATGCACT 
4897-4919 CCTTCTCTAAGCAAAATGCACTG 
4898-4920 CTTCTCTAAGCAAAATGCACTGC 
4899-4921 TTCTCTAAGCAAAATGCACTGCT 
4900-4922 TCTCTAAGCAAAATGCACTGCTG 
4901-4923 CTCTAAGCAAAATGCACTGCTGC 
4902-4924 TCTAAGCAAAATGCACTGCTGCG 
4903-4925 CTAAGCAAAATGCACTGCTGCGT 
4904-4926 TAAGCAAAATGCACTGCTGCGTT 
4905-4927 AAGCAAAATGCACTGCTGCGTTC 
4906-4928 AGCAAAATGCACTGCTGCGTTCT 
4907-4929 GCAAAATGCACTGCTGCGTTCTG 
4908-4930 CAAAATGCACTGCTGCGTTCTGA 
4909-4931 AAAATGCACTGCTGCGTTCTGAA 
4910-4932 AAATGCACTGCTGCGTTCTGAAT 
4911-4933 AATGCACTGCTGCGTTCTGAATA 
4912-4934 ATGCACTGCTGCGTTCTGAATAT 
4913-4935 TGCACTGCTGCGTTCTGAATATC 
4914:..4936 GCACTGCTGCGTTCTGAATATCA 
4915-4937 CACTGCTGCGTTCTGAATATCAG 
4916-4938 ACTGCTGCGTTCTGAATATCAGG 
4917-4939 CTGCTGCGTTCTGAATATCAGGC 
4918-4940 TGCTGCGTTCTGAATATCAGGCT 
4919-4941 GCTGCGTTCTGAATATCAGGCTG 
4920-4942 CTGCGTTCTGAATATCAGGCTGA 
4921-4943 TGCGTTCTGAATATCAGGCTGAT 
4922-4944 GCGTTCTGAATATCAGGCTGATT 
4923-4945 CGTTCTGAATATCAGGCTGATTA 
4924-4946 GTTCTGAATATCAGGCTGATTAC 
4925-4947 TTCTGAATATCAGGCTGATTACG 
4926-4949 TCTGAATATCAGGCTGATTACGA 
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4927-4949 CTGAATATCAGGCTGATTACGAG 
4928-4950 TGAATATCAGGCTGATTACGAGT 
4929-4951 GAATATCAGGCTGATTACGAGTC 
4930-4952 AATATCAGGCTGATTACGAGTCA 
4931-4953 ATATCAGGCTGATTACGAGTCAT 
4932-4954 TATCAGGCTGATTACGAGTCATT 
4933-4955 ATCAGGCTGATTACGAGTCATTG 
4934-4956 TCAGGCTGATTACGAGTCATTGA 
4935-4957 CAGGCTGATTACGAGTCATTGAG 
4936-4958 AGGCTGATTACGAGTCATTGAGG 
4937-4959 GGCTGATTACGAGTCATTGAGGT 
4938-4960 GCTGATTACGAGTCATTGAGGTT 
4939-4961 CTGATTACGAGTCATTGAGGTTC 
4940-4962 TGATTACGAGTCATTGAGGTTCT 
4941-4963 GATTACGAGTCATTGAGGTTCTT 
4942-4964 ATTACGAGTCATTGAGGTTCTTC 
4943-4965 TTACGAGTCATTGAGGTTCTTCA 
4944-4966 TACGAGTCATTGAGGTTCTTCAG 
4945-4967 ACGAGTCATTGAGGTTCTTCAGC 
4946-4968 CGAGTCATTGAGGTTCTTCAGCC 
4947-4969 GAGTCATTGAGGTTCTTCAGCCT 
4948-4970 AGTCATTGAGGTTCTTCAGCCTG 
4949-4971 GTCATTGAGGTTCTTCAGCCTGC 
4950-4972 TCATTGAGGTTCTTCAGCCTGCT 
4951-4973 CATTGAGGTTCTTCAGCCTGCTT 
4952-4974 ATTGAGGTTCTTCAGCCTGCTTT 
4953-4975 TTGAGGTTCTTCAGCCTGCTTTC 
4954-4976 TGAGGTTCTTCAGCCTGCTTTCT 
4955-4977 GAGGTTCTTCAGCCTGCTTTCTG 
4956-4978 AGGTTCTTCAGCCTGCTTTCTGG 
4957-4979 GGTTCTTCAGCCTGCTTTCTGGA 
4958-4980 GTTCTTCAGCCTGCTTTCTGGAT 
4959-4981 TTCTTCAGCCTGCTTTCTGGATC 
4960-4982 TCTTCAGCCTGCTTTCTGGATCA 
4961-4983 CTTCAGCCTGCTTTCTGGATCAC 
4962-4984 TTCAGCCTGCTTTCTGGATCACT 
4963-4985 TCAGCCTGCTTTCTGGATCACTA 
4964-4986 CAGCCTGCTTTCTGGATCACTAA 
4965-4987 AGCCTGCTTTCTGGATCACTAAA 
4966-4988 GCCTGCTTTCTGGATCACTAAAT 
4967-4989 CCTGCTTTCTGGATCACTAAATT 
4968-4990 CTGCTTTCTGGATCACTAAATTC 
4969-4991 TGCTTTCTGGATCACTAAATTCC 
4970-4992 GCTTTCTGGATCACTAAATTCCC 
4971-4993 CTTTCTGGATCACTAAATTCCCA 
4972-4994 TTTCTGGATCACTAAATTCCCAT 
4973-4995 TTCTGGATCACTAAATTCCCATG 
4974-4996 TCTGGATCACTAAATTCCCATGG 
4975-4997 CTGGATCACTAAATTCCCATGGT 
4976-4998 TGGATCACTAAATTCCCATGGTC 
4977-4999 GGATCACTAAATTCCCATGGTCT 
4978-5000 GATCACTAAATTCCCATGGTCTT 
4979-5001 ATCACTAAATTCCCATGGTCTTG 
4980-5002 TCACTAAATTCCCATGGTCTTGA 
4981-5003 CACTAAATTCCCATGGTCTTGAG 
4982-5004 ACTAAATTCCCATGGTCTTGAGT 
4983-5005 CTAAATTCCCATGGTCTTGAGTT 
4984-5006 TAAATTCCCATGGTCTTGAGTTA 
4985-5007 AAATTCCCATGGTCTTGAGTTAA 
4986-5008 AATTCCCATGGTCTTGAGTTAAA 
4987-5009 ATTCCCATGGTCTTGAGTTAAAT 
4988-5010 TTCCCATGGTCTTGAGTTAAATG 
4989-5011 TCCCATGGTCTTGAGTTAAATGC 
4990-5012 CCCATGGTCTTGAGTTAAATGCT 
4991-5013 CCATGGTCTTGAGTTAAATGCTG 
4992-5014 CATGGTCTTGAGTTAAATGCTGA 
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4993-5015 ATGGTCTTGAGTTAAATGCTGAC 
4994-5016 TGGTCTTGAGTTAAATGCTGACA 
4995-5017 GGTCTTGAGTTAAATGCTGACAT 
4996-5018 GTCTTGAGTTAAATGCTGACATC 
4997-5019 TCTTGAGTTAAATGCTGACATCT 
4998-5020 CTTGAGTTAAATGCTGACATCTT 
4999-5021 TTGAGTTAAATGCTGACATCTTA 
5000-5022 TGAGTTAAATGCTGACATCTTAG 
5001-5023 GAGTTAAATGCTGACATCTTAGG 
5002-5024 AGTTAAATGCTGACATCTTAGGC 
5003-5025 GTTAAATGCTGACATCTTAGGCA 
5004-5026 TTAAATGCTGACATCTTAGGCAC 
5005-5027 TAAATGCTGACATCTTAGGCACT 
5006-5028 AAATGCTGACATCTTAGGCACTG 
5007-5029 AATGCTGACATCTTAGGCACTGA 
5008-5030 ATGCTGACATCTTAGGCACTGAC 
5009-5031 TGCTGACATCTTAGGCACTGACA 
5010-5032 GCTGACATCTTAGGCACTGACAA 
5011-5033 CTGACATCTTAGGCACTGACAAA 
5012-5034 TGACATCTTAGGCACTGACAAAA 
5013-5035 GACATCTTAGGCACTGACAAAAT 
5014-5036 ACATCTTAGGCACTGACAAAATT 
5015-5037 CATCTTAGGCACTGACAAAATTA 
5016-5038 ATCTTAGGCACTGACAAAATTAA 
5017-5039 TCTTAGGCACTGACAAAATTAAT 
5018-5040 CTTAGGCACTGACAAAATTAATA 
5019-5041 TTAGGCACTGACAAAATTAATAG 
5020-5042 TAGGCACTGACAAAATTAATAGT 
5021-5043 AGGCACTGACAAAATTAATAGTG 
5022-5044 GGCACTGACAAAATTAATAGTGG 
5023-5045 GCACTGACAAAATTAATAGTGGT 
5024-5046 CACTGACAAAATTAATAGTGGTG 
5025-5047 ACTGACAAAATTAATAGTGGTGC 
5026-5048 CTGACAAAATTAATAGTGGTGCT 
5027-5049 TGACAAAATTAATAGTGGTGCTC 
5028-5050 GACAAAATTAATAGTGGTGCTCA 
5029-5051 ACAAAATTAATAGTGGTGCTCAC 
5030-5052 CAAAATTAATAGTGGTGCTCACA 
5031-5053 AAAATTAATAGTGGTGCTCACAA 
5032-5054 AAATTAATAGTGGTGCTCACAAG 
5033-5055 AATTAATAGTGGTGCTCACAAGG 
5034-5056 ATTAATAGTGGTGCTCACAAGGC 
5035-5057 TTAATAGTGGTGCTCACAAGGCG 
5036-5058 TAATAGTGGTGCTCACAAGGCGA 
5037-5059 AATAGTGGTGCTCACAAGGCGAC 
5038-5060 ATAGTGGTGCTCACAAGGCGACA 
5039-5061 TAGTGGTGCTCACAAGGCGACAC 
5040-5062 AGTGGTGCTCACAAGGCGACACT 
5041-5063 GTGGTGCTCACAAGGCGACACTA 
5042-5064 TGGTGCTCACAAGGCGACACTAA 
5043-5065 GGTGCTCACAAGGCGACACTAAG 
5044-5066 GTGCTCACAAGGCGACACTAAGG 
5045-5067 TGCTCACAAGGCGACACTAAGGA 
5046-5068 GCTCACAAGGCGACACTAAGGAT 
5047-5069 CTCACAAGGCGACACTAAGGATT 
5048-5070 TCACAAGGCGACACTAAGGATTG 
5049-5071 CACAAGGCGACACTAAGGATTGG 
5050-5072 ACAAGGCGACACTAAGGATTGGC 
5051-5073 CAAGGCGACACTAAGGATTGGCC 
5052-5074 AAGGCGACACTAAGGATTGGCCA 
5053-5075 AGGCGACACTAAGGATTGGCCAA 
5054-5076 GGCGACACTAAGGATTGGCCAAG 
5055-5077 GCGACACTAAGGATTGGCCAAGA 
5056-5078 CGACACTAAGGATTGGCCAAGAT 
5057-5079 GACACTAAGGATTGGCCAAGATG 
5058-5080 ACACTAAGGATTGGCCAAGATGG 
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5059-5081 CACTAAGGATTGGCCAAGATGGA 
5060-5082 ACTAAGGATTGGCCAAGATGGAA 
5061-5083 CTAAGGATTGGCCAAGATGGAAT 
5062-5084 TAAGGATTGGCCAAGATGGAATA 
5063-5085 AAGGATTGGCCAAGATGGAATAT 
5064-5086 AGGATTGGCCAAGATGGAATATC 
5065-5087 GGATTGGCCAAGATGGAATATCT 
5066-5088 GATTGGCCAAGATGGAATATCTA 
5067-5089 ATTGGCCAAGATGGAATATCTAC 
5068-5090 TTGGCCAAGATGGAATATCTACC 
5069-5091 TGGCCAAGATGGAATATCTACCA 
5070-5092 GGCCAAGATGGAATATCTACCAG 
5071-5093 GCCAAGATGGAATATCTACCAGT 
5072-5094 CCAAGATGGAATATCTACCAGTG 
5073-5095 CAAGATGGAATATCTACCAGTGC 
5074-5096 AAGATGGAATATCTACCAGTGCA 
5075-5097 AGATGGAATATCTACCAGTGCAA 
5076-5098 GATGGAATATCTACCAGTGCAAC 
5077-5099 ATGGAATATCTACCAGTGCAACG 
5078-5100 TGGAATATCTACCAGTGCAACGA 
5079-5101 GGAATATCTACCAGTGCAACGAC 
5080-5102 GAATATCTACCAGTGCAACGACC 
5081-5103 AATATCTACCAGTGCAACGACCA 
5082-5104 ATATCTACCAGTGCAACGACCAA 
5083-5105 TATCTACCAGTGCAACGACCAAC 
5084-5106 ATCTACCAGTGCAACGACCAACT 
5085-5107 TCTACCAGTGCAACGACCAACTT 
5086-5108 CTACCAGTGCAACGACCAACTTG 
5087-5109 TACCAGTGCAACGACCAACTTGA 
5088-5110 ACCAGTGCAACGACCAACTTGAA 
5089-5111 CCAGTGCAACGACCAACTTGAAG 
5090-5112 CAGTGCAACGACCAACTTGAAGT 
5091-5113 AGTGCAACGACCAACTTGAAGTG 
5092-5114 GTGCAACGACCAACTTGAAGTGT 
5093-5115 TGCAACGACCAACTTGAAGTGTA 
5094-5116 GCAACGACCAACTTGAAGTGTAG 
5095-5117 CAACGACCAACTTGAAGTGTAGT 
5096-5118 AACGACCAACTTGAAGTGTAGTC 
5097-5119 ACGACCAACTTGAAGTGTAGTCT 
5098-5120 CGACCAACTTGAAGTGTAGTCTC 
5099-5121 GACCAACTTGAAGTGTAGTCTCC 
5100-5122 ACCAACTTGAAGTGTAGTCTCCT 
5101-5123 CCAACTTGAAGTGTAGTCTCCTG 
5102-5124 CAACTTGAAGTGTAGTCTCCTGG 
5103-5125 AACTTGAAGTGTAGTCTCCTGGT 
5104-5126 ACTTGAAGTGTAGTCTCCTGGTG 
5105-5127 CTTGAAGTGTAGTCTCCTGGTGC 
5106-5128 TTGAAGTGTAGTCTCCTGGTGCT 
5107-5129 TGAAGTGTAGTCTCCTGGTGCTG 
5108-5130 GAAGTGTAGTCTCCTGGTGCTGG 
5109-5131 AAGTGTAGTCTCCTGGTGCTGGA 
5110-5132 AGTGTAGTCTCCTGGTGCTGGAG 
5111-5133 GTGTAGTCTCCTGGTGCTGGAGA 
5112-5134 TGTAGTCTCCTGGTGCTGGAGAA 
5113-5135 GTAGTCTCCTGGTGCTGGAGAAT 
5114-5136 TAGTCTCCTGGTGCTGGAGAATG 
5115-5137 AGTCTCCTGGTGCTGGAGAATGA 
5116-5138 GTCTCCTGGTGCTGGAGAATGAG 
5117-5139 TCTCCTGGTGCTGGAGAATGAGC 
5118-5140 CTCCTGGTGCTGGAGAATGAGCT 
5119-5141 TCCTGGTGCTGGAGAATGAGCTG 
5120-5142 CCTGGTGCTGGAGAATGAGCTGA 
5121-5143 CTGGTGCTGGAGAATGAGCTGAA 
5122-5144 TGGTGCTGGAGAATGAGCTGAAT 
5123-5145 GGTGCTGGAGAATGAGCTGAATG 
5124-5146 GTGCTGGAGAATGAGCTGAATGC 
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5125-5147 TGCTGGAGAATGAGCTGAATGCA 
5126-5148 GCTGGAGAATGAGCTGAATGCAG 
5127-5149 CTGGAGAATGAGCTGAATGCAGA 
5128-5150 TGGAGAATGAGCTGAATGCAGAG 
5129-5151 GGAGAATGAGCTGAATGCAGAGC 
5130-5152 GAGAATGAGCTGAATGCAGAGCT 
5131-5153 AGAATGAGCTGAATGCAGAGCTT 
5132-5154 GAATGAGCTGAATGCAGAGCTTG 
5133-5155 AATGAGCTGAATGCAGAGCTTGG 
5134-5156 ATGAGCTGAATGCAGAGCTTGGC 
5135-5157 TGAGCTGAATGCAGAGCTTGGCC 
5136-5158 GAGCTGAATGCAGAGCTTGGCCT 
5137-5159 AGCTGAATGCAGAGCTTGGCCTC 
5138-5160 GCTGAATGCAGAGCTTGGCCTCT 
5139-5161 CTGAATGCAGAGCTTGGCCTCTC 
5140-5162 TGAATGCAGAGCTTGGCCTCTCT 
5141-5163 GAATGCAGAGCTTGGCCTCTCTG 
5142-5164 AATGCAGAGCTTGGCCTCTCTGG 
5143-5165 ATGCAGAGCTTGGCCTCTCTGGG 
5144-5166 TGCAGAGCTTGGCCTCTCTGGGG 
5145-5167 GCAGAGCTTGGCCTCTCTGGGGC 
5146-5168 CAGAGCTTGGCCTCTCTGGGGCA 
5147-5169 AGAGCTTGGCCTCTCTGGGGCAT 
5148-5170 GAGCTTGGCCTCTCTGGGGCATC 
5149-5171 AGCTTGGCCTCTCTGGGGCATCT 
5150-5172 GCTTGGCCTCTCTGGGGCATCTA 
5151-5173 CTTGGCCTCTCTGGGGCATCTAT 
5152-5174 TTGGCCTCTCTGGGGCATCTATG 
5153-5175 TGGCCTCTCTGGGGCATCTATGA 
5154-5176 GGCCTCTCTGGGGCATCTATGAA 
5155-5177 GCCTCTCTGGGGCATCTATGAAA 
5156-5178 CCTCTCTGGGGCATCTATGAAAT 
5157-5179 CTCTCTGGGGCATCTATGAAATT 
5158-5180 TCTCTGGGGCATCTATGAAATTA 
5159-5181 CTCTGGGGCATCTATGAAATTAA 
5160-5182 TCTGGGGCATCTATGAAATTAAC 
5161-5183 CTGGGGCATCTATGAAATTAACA 
5162-5184 TGGGGCATCTATGAAATTAACAA 
5163-5185 GGGGCATCTATGAAATTAACAAC 
5164-5186 GGGCATCTATGAAATTAACAACA 
5165-5187 GGCATCTATGAAATTAACAACAA 
5166-5188 GCATCTATGAAATTAACAACAAA 
5167-5189 CATCTATGAAATTAACAACAAAT 
5168-5190 ATCTATGAAATTAACAACAAATG 
5169-5191 TCTATGAAATTAACAACAAATGG 
5170-5192 CTATGAAATTAACAACAAATGGC 
5171-5193 TATGAAATTAACAACAAATGGCC 
5172-5194 ATGAAATTAACAACAAATGGCCG 
5173-5195 TGAAATTAACAACAAATGGCCGC 
5174-5196 GAAATTAACAACAAATGGCCGCT 
5175-5197 AAATTAACAACAAATGGCCGCTT 
5176-5198 AATTAACAACAAATGGCCGCTTC 
5177-5199 ATTAACAACAAATGGCCGCTTCA 
5178-5200 TTAACAACAAATGGCCGCTTCAG 
5179-5201 TAACAACAAATGGCCGCTTCAGG 
5180-5202 AACAACAAATGGCCGCTTCAGGG 
5181-5203 ACAACAAATGGCCGCTTCAGGGA 
5182-5204 CAACAAATGGCCGCTTCAGGGAA 
5183-5205 AACAAATGGCCGCTTCAGGGAAC 
5184-5206 ACAAATGGCCGCTTCAGGGAACA 
5185-5207 CAAATGGCCGCTTCAGGGAACAC 
5186-5208 AAATGGCCGCTTCAGGGAACACA 
5187-5209 AATGGCCGCTTCAGGGAACACAA 
5188-5210 ATGGCCGCTTCAGGGAACACAAT 
5189-5211 TGGCCGCTTCAGGGAACACAATG 
5190-5212 GGCCGCTTCAGGGAACACAATGC 
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5191-5213 GCCGCTTCAGGGAACACAATGCA 
5192-5214 CCGCTTCAGGGAACACAATGCAA 
5193-5215 CGCTTCAGGGAACACAATGCAAA 
5194-5216 GCTTCAGGGAACACAATGCAAAA 
5195-5217 CTTCAGGGAACACAATGCAAAAT 
5196-5218 TTCAGGGAACACAATGCAAAATT 
5197-5219 TCAGGGAACACAATGCAAAATTC 
5198-5220 CAGGGAACACAATGCAAAATTCA 
5199-5221 AGGGAACACAATGCAAAATTCAG 
5200-5222 GGGAACACAATGCAAAATTCAGT 
5201-5223 GGAACACAATGCAAAATTCAGTC 
5202-5224 GAACACAATGCAAAATTCAGTCT 
5203-5225 AACACAATGCAAAATTCAGTCTG 
5204-5226 ACACAATGCAAAATTCAGTCTGG 
5205-5227 CACAATGCAAAATTCAGTCTGGA 
5206-5228 ACAATGCAAAATTCAGTCTGGAT 
5207-5229 CAATGCAAAATTCAGTCTGGATG 
5208-5230 AATGCAAAATTCAGTCTGGATGG 
5209-5231 ATGCAAAATTCAGTCTGGATGGG 
5210-5232 TGCAAAATTCAGTCTGGATGGGA 
5211-5233 GCAAAATTCAGTCTGGATGGGAA 
5212-5234 CAAAATTCAGTCTGGATGGGAAA 
5213-5235 AAAATTCAGTCTGGATGGGAAAG 
5214-5236 AAATTCAGTCTGGATGGGAAAGC 
5215-5237 AATTCAGTCTGGATGGGAAAGCC 
5216-5238 ATTCAGTCTGGATGGGAAAGCCG 
5217-5239 TTCAGTCTGGATGGGAAAGCCGC 
5218-5240 TCAGTCTGGATGGGAAAGCCGCC 
5219-5241 CAGTCTGGATGGGAAAGCCGCCC 
5220-5242 AGTCTGGATGGGAAAGCCGCCCT 
5221-5243 GTCTGGATGGGAAAGCCGCCCTC 
5222-5244 TCTGGATGGGAAAGCCGCCCTCA 
5223-5245 CTGGATGGGAAAGCCGCCCTCAC 
5224-5246 TGGATGGGAAAGCCGCCCTCACA 
5225-5247 GGATGGGAAAGCCGCCCTCACAG 
5226-5248 GATGGGAAAGCCGCCCTCACAGA 
5227-5249 ATGGGAAAGCCGCCCTCACAGAG 
5228-5250 TGGGAAAGCCGCCCTCACAGAGC 
5229-5251 GGGAAAGCCGCCCTCACAGAGCT 
5230-5252 GGAAAGCCGCCCTCACAGAGCTA 
5231-5253 GAAAGCCGCCCTCACAGAGCTAT 
5232-5254 AAAGCCGCCCTCACAGAGCTATC 
5233-5255 AAGCCGCCCTCACAGAGCTATCA 
5234-5256 AGCCGCCCTCACAGAGCTATCAC 
5235-5257 GCCGCCCTCACAGAGCTATCACT 
5236-5258 CCGCCCTCACAGAGCTATCACTG 
5237-5259 CGCCCTCACAGAGCTATCACTGG 
5238-5260 GCCCTCACAGAGCTATCACTGGG 
5239-5261 CCCTCACAGAGCTATCACTGGGA 
5240-5262 CCTCACAGAGCTATCACTGGGAA 
5241-5263 CTCACAGAGCTATCACTGGGAAG 
5242-5264 TCACAGAGCTATCACTGGGAAGT 
5243-5265 CACAGAGCTATCACTGGGAAGTG 
5244-5266 ACAGAGCTATCACTGGGAAGTGC 
5245-5267 CAGAGCTATCACTGGGAAGTGCT 
5246-5268 AGAGCTATCACTGGGAAGTGCTT 
5247-5269 GAGCTATCACTGGGAAGTGCTTA 
5248-5270 AGCTATCACTGGGAAGTGCTTAT 
5249-5271 GCTATCACTGGGAAGTGCTTATC 
5250-5272 CTATCACTGGGAAGTGCTTATCA 
5251-5273 TATCACTGGGAAGTGCTTATCAG 
5252-5274 ATCACTGGGAAGTGCTTATCAGG 
5253-5275 TCACTGGGAAGTGCTTATCAGGC 
5254-5276 CACTGGGAAGTGCTTATCAGGCC 
5255-5277 ACTGGGAAGTGCTTATCAGGCCA 
5256-5278 CTGGGAAGTGCTTATCAGGCCAT 
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5257-5279 TGGGAAGTGCTTATCAGGCCATG 
5258-5280 GGGAAGTGCTTATCAGGCCATGA 
5259-5281 GGAAGTGCTTATCAGGCCATGAT 
5260-5282 GAAGTGCTTATCAGGCCATGATT 
5261-5283 AAGTGCTTATCAGGCCATGATTC 
5262-5284 AGTGCTTATCAGGCCATGATTCT 
5263-5285 GTGCTTATCAGGCCATGATTCTG 
5264-5286 TGCTTATCAGGCCATGATTCTGG 
5265-5287 GCTTATCAGGCCATGATTCTGGG 
5266-5288 CTTATCAGGCCATGATTCTGGGT 
5267-5289 TTATCAGGCCATGATTCTGGGTG 
5268-5290 TATCAGGCCATGATTCTGGGTGT 
5269-5291 ATCAGGCCATGATTCTGGGTGTC 
5270:..5292 TCAGGCCATGATTCTGGGTGTCG 
5271-5293 CAGGCCATGATTCTGGGTGTCGA 
5272-5294 AGGCCATGATTCTGGGTGTCGAC 
5273-5295 GGCCATGATTCTGGGTGTCGACA 
5274-5296 GCCATGATTCTGGGTGTCGACAG 
5275-5297 CCATGATTCTGGGTGTCGACAGC 
5276-5298 CATGATTCTGGGTGTCGACAGCA 
5277-5299 ATGATTCTGGGTGTCGACAGCAA 
5278-5300 TGATTCTGGGTGTCGACAGCAAA 
5279-5301 GATTCTGGGTGTCGACAGCAAAA 
5280-5302 ATTCTGGGTGTCGACAGCAAAAA 
5281-5303 TTCTGGGTGTCGACAGCAAAAAC 
5282-5304 TCTGGGTGTCGACAGCAAAAACA 
5283-5305 CTGGGTGTCGACAGCAAAAACAT 
5284-5306 TGGGTGTCGACAGCAAAAACATT 
5285-5307 GGGTGTCGACAGCAAAAACATTT 
5286-5308 GGTGTCGACAGCAAAAACATTTT 
5287-5309 GTGTCGACAGCAAAAACATTTTC 
5288-5310 TGTCGACAGCAAAAACATTTTCA 
5289-5311 GTCGACAGCAAAAACATTTTCAA 
5290-5312 TCGACAGCAAAAACATTTTCAAC 
5291-5313 CGACAGCAAAAACATTTTCAACT 
5292-5314 GACAGCAAAAACATTTTCAACTT 
5293-5315 ACAGCAAAAACATTTTCAACTTC 
5294-5316 CAGCAAAAACATTTTCAACTTCA 
5295-5317 AGCAAAAACATTTTCAACTTCAA 
5296-5318 GCAAAAACATTTTCAACTTCAAG 
5297-5319 CAAAAACATTTTCAACTTCAAGG 
5298-5320 AAAAACATTTTCAACTTCAAGGT 
5299-5321 AAAACATTTTCAACTTCAAGGTC 
5300-5322 AAACATTTTCAACTTCAAGGTCA 
5301-5323 AACATTTTCAACTTCAAGGTCAG 
5302-5324 ACATTTTCAACTTCAAGGTCAGT 
5303-5325 CATTTTCAACTTCAAGGTCAGTC 
5304-5326 ATTTTCAACTTCAAGGTCAGTCA 
5305-5327 TTTTCAACTTCAAGGTCAGTCAA 
5306-5328 TTTCAACTTCAAGGTCAGTCAAG 
5307-5329 TTCAACTTCAAGGTCAGTCAAGA 
5308-5330 TCAACTTCAAGGTCAGTCAAGAA 
5309-5331 CAACTTCAAGGTCAGTCAAGAAG 
5310-5332 AACTTCAAGGTCAGTCAAGAAGG 
5311-5333 ACTTCAAGGTCAGTCAAGAAGGA 
5312-5334 CTTCAAGGTCAGTCAAGAAGGAC 
5313-5335 TTCAAGGTCAGTCAAGAAGGACT 
5314-5336 TCAAGGTCAGTCAAGAAGGACTT 
5315-5337 CAAGGTCAGTCAAGAAGGACTTA 
5316-5338 AAGGTCAGTCAAGAAGGACTTAA 
5317-5339 AGGTCAGTCAAGAAGGACTTAAG 
5318-5340 GGTCAGTCAAGAAGGACTTAAGC 
5319-5341 GTCAGTCAAGAAGGACTTAAGCT 
5320-5342 TCAGTCAAGAAGGACTTAAGCTC 
5321-5343 CAGTCAAGAAGGACTTAAGCTCT 
5322-5344 AGTCAAGAAGGACTTAAGCTCTC 
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5323-5345 GTCAAGAAGGACTTAAGCTCTCA 
5324-5346 TCAAGAAGGACTTAAGCTCTCAA 
5325-5347 CAAGAAGGACTTAAGCTCTCAAA 
5326-5348 AAGAAGGACTTAAGCTCTCAAAT 
5327-5349 AGAAGGACTTAAGCTCTCAAATG 
5328-5350 GAAGGACTTAAGCTCTCAAATGA 
5329-5351 AAGGACTTAAGCTCTCAAATGAC 
5330-5352 AGGACTTAAGCTCTCAAATGACA 
5331-5353 GGACTTAAGCTCTCAAATGACAT 
5332-5354 GACTTAAGCTCTCAAATGACATG 
5333-5355 ACTTAAGCTCTCAAATGACATGA 
5334-5356 CTTAAGCTCTCAAATGACATGAT 
5335-5357 TTAAGCTCTCAAATGACATGATG 
5336-5358 TAAGCTCTCAAATGACATGATGG 
5337-5359 AAGCTCTCAAATGACATGATGGG 
5338-5360 AGCTCTCAAATGACATGATGGGC 
5339-5361 GCTCTCAAATGACATGATGGGCT 
5340-5362 CTCTCAAATGACATGATGGGCTC 
5341-5363 TCTCAAATGACATGATGGGCTCA 
5342-5364 CTCAAATGACATGATGGGCTCAT 
5343-5365 TCAAATGACATGATGGGCTCATA 
5344-5366 CAAATGACATGATGGGCTCATAT 
5345-5367 AAATGACATGATGGGCTCATATG 
5346-5368 AATGACATGATGGGCTCATATGC 
5347-5369 ATGACATGATGGGCTCATATGCT 
5348-5370 TGACATGATGGGCTCATATGCTG 
5349-5371 GACATGATGGGCTCATATGCTGA 
5350-5372 ACATGATGGGCTCATATGCTGAA 
5351-5373 CATGATGGGCTCATATGCTGAAA 
5352-5374 ATGATGGGCTCATATGCTGAAAT 
5353-5375 TGATGGGCTCATATGCTGAAATG 
5354-5376 GATGGGCTCATATGCTGAAATGA 
5355-5377 ATGGGCTCATATGCTGAAATGAA 
5356-5378 TGGGCTCATATGCTGAAATGAAA 
5357-5379 GGGCTCATATGCTGAAATGAAAT 
5358-5380 GGCTCATATGCTGAAATGAAATT 
5359-5381 GCTCATATGCTGAAATGAAATTT 
5360-5382 CTCATATGCTGAAATGAAATTTG 
5361-5383 TCATATGCTGAAATGAAATTTGA 
5362-5384 CATATGCTGAAATGAAATTTGAC 
5363-5385 ATATGCTGAAATGAAATTTGACC 
5364-5386 TATGCTGAAATGAAATTTGACCA 
5365-5387 ATGCTGAAATGAAATTTGACCAC 
5366-5388 TGCTGAAATGAAATTTGACCACA 
5367-5389 GCTGAAATGAAATTTGACCACAC 
5368-5390 CTGAAATGAAATTTGACCACACA 
5369-5391 TGAAATGAAATTTGACCACACAA 
5370-5392 GAAATGAAATTTGACCACACAAA 
5371-5393 AAATGAAATTTGACCACACAAAC 
5372-5394 AATGAAATTTGACCACACAAACA 
5373-5395 ATGAAATTTGACCACACAAACAG 
5374-5396 TGAAATTTGACCACACAAACAGT 
5375-5397 GAAATTTGACCACACAAACAGTC 
5376-5398 AAATTTGACCACACAAACAGTCT 
5377-5399 AATTTGACCACACAAACAGTCTG 
5378-5400 ATTTGACCACACAAACAGTCTGA 
5379-5401 TTTGACCACACAAACAGTCTGAA 
5380-5402 TTGACCACACAAACAGTCTGAAC 
5381-5403 TGACCACACAAACAGTCTGAACA 
5382-5404 GACCACACAAACAGTCTGAACAT 
5383-5405 ACCACACAAACAGTCTGAACATT 
5384-5406 CCACACAAACAGTCTGAACATTG 
5385-5407 CACACAAACAGTCTGAACATTGC 
5386-5408 ACACAAACAGTCTGAACATTGCA 
5387-5409 CACAAACAGTCTGAACATTGCAG 
5388-5410 ACAAACAGTCTGAACATTGCAGG 
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5389-5411 CAAACAGTCTGAACATTGCAGGC 
5390-5412 AAACAGTCTGAACATTGCAGGCT 
5391-5413 AACAGTCTGAACATTGCAGGCTT 
5392-5414 ACAGTCTGAACATTGCAGGCTTA 
5393-5415 CAGTCTGAACATTGCAGGCTTAT 
5394-5416 AGTCTGAACATTGCAGGCTTATC 
5395-5417 GTCTGAACATTGCAGGCTTATCA 
5396-5418 TCTGAACATTGCAGGCTTATCAC 
5397-5419 CTGAACATTGCAGGCTTATCACT 
5398-5420 TGAACATTGCAGGCTTATCACTG 
5399-5421 GAACATTGCAGGCTTATCACTGG 
5400-5422 AACATTGCAGGCTTATCACTGGA 
5401-5423 ACATTGCAGGCTTATCACTGGAC 
5402-5424 CATTGCAGGCTTATCACTGGACT 
5403-5425 ATTGCAGGCTTATCACTGGACTT 
5404-5426 TTGCAGGCTTATCACTGGACTTC 
5405-5427 TGCAGGCTTATCACTGGACTTCT 
5406-5428 GCAGGCTTATCACTGGACTTCTC 
5407-5429 CAGGCTTATCACTGGACTTCTCT 
5408-5430 AGGCTTATCACTGGACTTCTCTT 
5409-5431 GGCTTATCACTGGACTTCTCTTC 
5410-5432 GCTTATCACTGGACTTCTCTTCA 
5411-5433 CTTATCACTGGACTTCTCTTCAA 
5412-5434 TTATCACTGGACTTCTCTTCAAA 
5413-5435 TATCACTGGACTTCTCTTCAAAA 
5414-5436 ATCACTGGACTTCTCTTCAAAAC 
5415-5437 TCACTGGACTTCTCTTCAAAACT 
5416-5438 CACTGGACTTCTCTTCAAAACTT 
5417-5439 ACTGGACTTCTCTTCAAAACTTG 
5418-5440 CTGGACTTCTCTTCAAAACTTGA 
5419-5441 TGGACTTCTCTTCAAAACTTGAC 
5420-5442 GGACTTCTCTTCAAAACTTGACA 
5421-5443 GACTTCTCTTCAAAACTTGACAA 
5422-5444 ACTTCTCTTCAAAACTTGACAAC 
5423-5445 CTTCTCTTCAAAACTTGACAACA 
5424-5446 TTCTCTTCAAAACTTGACAACAT 
5425-5447 TCTCTTCAAAACTTGACAACATT 
5426-5448 CTCTTCAAAACTTGACAACATTT 
5427-5449 TCTTCAAAACTTGACAACATTTA 
5428-5450 CTTCAAAACTTGACAACATTTAC 
5429-5451 TTCAAAACTTGACAACATTTACA 
5430-5452 TCAAAACTTGACAACATTTACAG 
'5431-5453 CAAAACTTGACAACATTTACAGC 
5432-5454 AAAACTTGACAACATTTACAGCT 
5433-5455 AAACTTGACAACATTTACAGCTC 
5434-5456 AACTTGACAACATTTACAGCTCT 
5435-5457 ACTTGACAACATTTACAGCTCTG 
5436-5458 CTTGACAACATTTACAGCTCTGA 
5437-5459 TTGACAACATTTACAGCTCTGAC 
5438-5460 TGACAACATTTACAGCTCTGACA 
5439-5461 GACAACATTTACAGCTCTGACAA 
5440-5462 ACAACATTTACAGCTCTGACAAG 
5441-5463 CAACATTTACAGCTCTGACAAGT 
5442-5464 AACATTTACAGCTCTGACAAGTT 
5443-5465 ACATTTACAGCTCTGACAAGTTT 
5444-5466 CATTTACAGCTCTGACAAGTTTT 
5445-5467 ATTTACAGCTCTGACAAGTTTTA 
5446-5468 TTTACAGCTCTGACAAGTTTTAT 
5447-5469 TTACAGCTCTGACAAGTTTTATA 
5448-5470 TACAGCTCTGACAAGTTTTATAA 
5449-5471 ACAGCTCTGACAAGTTTTATAAG 
5450-5472 CAGCTCTGACAAGTTTTATAAGC 
5451-5473 AGCTCTGACAAGTTTTATAAGCA 
5452-5474 GCTCTGACAAGTTTTATAAGCAA 
5453-5475 CTCTGACAAGTTTTATAAGCAAA 
5454-5476 TCTGACAAGTTTTATAAGCAAAC 
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5455-5477 CTGACAAGTTTTATAAGCAAACT 
5456-5478 TGACAAGTTTTATAAGCAAACTG 
5457-5479 GACAAGTTTTATAAGCAAACTGT 
5458-5480 ACAAGTTTTATAAGCAAACTGTT 
5459-5481 CAAGTTTTATAAGCAAACTGTTA 
5460-5482 AAGTTTTATAAGCAAACTGTTAA 
5461-5483 AGTTTTATAAGCAAACTGTTAAT 
5462-5484 GTTTTATAAGCAAACTGTTAATT 
5463-5485 TTTTATAAGCAAACTGTTAATTT 
5464-5486 TTTATAAGCAAACTGTTAATTTA 
5465-5487 TTATAAGCAAACTGTTAATTTAC 
5466-5488 TATAAGCAAACTGTTAATTTACA 
5467-5489 ATAAGCAAACTGTTAATTTACAG 
5468-5490 TAAGCAAACTGTTAATTTACAGC 
5469-5491 AAGCAAACTGTTAATTTACAGCT 
5470-5492 AGCAAACTGTTAATTTACAGCTA 
5471-5493 GCAAACTGTTAATTTACAGCTAC 
5472-5494 CAAACTGTTAATTTACAGCTACA 
5473-5495 AAACTGTTAATTTACAGCTACAG 
5474-5496 AACTGTTAATTTACAGCTACAGC 
5475-5497 ACTGTTAATTTACAGCTACAGCC 
5476-5498 CTGTTAATTTACAGCTACAGCCC 
5477-5499 TGTTAATTTACAGCTACAGCCCT 
5478-5500 GTTAATTTACAGCTACAGCCCTA . 
5479-5501 TTAATTTACAGCTACAGCCCTAT 
5480-5502 TAATTTACAGCTACAGCCCTATT 
5481-5503 AATTTACAGCTACAGCCCTATTC 
5482-5504 ATTTACAGCTACAGCCCTATTCT 
5483-5505 TTTACAGCTACAGCCCTATTCTC 
5484-5506 TTACAGCTACAGCCCTATTCTCT 
5485-5507 TACAGCTACAGCCCTATTCTCTG 
5486-5508 ACAGCTACAGCCCTATTCTCTGG 
5487-5509 CAGCTACAGCCCTATTCTCTGGT 
5488-5510 AGCTACAGCCCTATTCTCTGGTA 
5489-5511 GCTACAGCCCTATTCTCTGGTAA 
5490-5512 CTACAGCCCTATTCTCTGGTAAC 
5491-5513 TACAGCCCTATTCTCTGGTAACT 
5492-5514 ACAGCCCTATTCTCTGGTAACTA 
5493-5515 CAGCCCTATTCTCTGGTAACTAC 
5494-5516 AGCCCTATTCTCTGGTAACTACT 
5495-5517 GCCCTATTCTCTGGTAACTACTT 
5496-5518 CCCTATTCTCTGGTAACTACTTT 
5497-5519 CCTATTCTCTGGTAACTACTTTA 
5498-5520 CTATTCTCTGGTAACTACTTTAA 
5499-5521 TATTCTCTGGTAACTACTTTAAA · 
5500-5522 ATTCTCTGGTAACTACTTTAAAC 
5501-5523 TTCTCTGGTAACTACTTTAAACA 
5502-5524 TCTCTGGTAACTACTTTAAACAG 
5503-5525 CTCTGGTAACTACTTTAAACAGT 
5504-5526 TCTGGTAACTACTTTAAACAGTG 
5505-5527 CTGGTAACTACTTTAAACAGTGA 
5506-5528 TGGTAACTACTTTAAACAGTGAC 
5507-5529 GGTAACTACTTTAAACAGTGACC 
5508-5530 GTAACTACTTTAAACAGTGACCT 
5509-5531 TAACTACTTTAAACAGTGACCTG 
5510-5532 AACTACTTTAAACAGTGACCTGA 
5511-5533 ACTACTTTAAACAGTGACCTGAA 
5512-5534 CTACTTTAAACAGTGACCTGAAA 
5513-5535 TACTTTAAACAGTGACCTGAAAT 
5514-5536 ACTTTAAACAGTGACCTGAAATA 
5515-5537 CTTTAAACAGTGACCTGAAATAC 
5516-5538 TTTAAACAGTGACCTGAAATACA 
5517-5539 TTAAACAGTGACCTGAAATACAA 
5518-5540 TAAACAGTGACCTGAAATACAAT 
5519-5541 AAACAGTGACCTGAAATACAATG 
5520-5542 AACAGTGACCTGAAATACAATGC 
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5521-5543 ACAGTGACCTGAAATACAATGCT 
5522-5544 CAGTGACCTGAAATACAATGCTC 
5523-5545 AGTGACCTGAAATACAATGCTCT 
5524-5546 GTGACCTGAAATACAATGCTCTG 
5525-5547 TGACCTGAAATACAATGCTCTGG 
5526-5548 GACCTGAAATACAATGCTCTGGA 
5527-5549 ACCTGAAATACAATGCTCTGGAT 
5528-5550 CCTGAAATACAATGCTCTGGATC 
5529-5551 CTGAAATACAATGCTCTGGATCT 

·5530-5552 TGAAATACAATGCTCTGGATCTC 
5531-5553 GAAATACAATGCTCTGGATCTCA 
5532-5554 AAATACAATGCTCTGGATCTCAC 
5533-5555 AATACAATGCTCTGGATCTCACC 
5534-5556 ATACAATGCTCTGGATCTCACCA 
5535-5557 TACAATGCTCTGGATCTCACCAA 
5536-5558 ACAATGCTCTGGATCTCACCAAC 
5537-5559 CAATGCTCTGGATCTCACCAACA 
5538-5560 AATGCTCTGGATCTCACCAACAA 
5539-5561 ATGCTCTGGATCTCACCAACAAT 
5540-5562 TGCTCTGGATCTCACCAACAATG 
5541-5563 GCTCTGGATCTCACCAACAATGG 
5542-5564 CTCTGGATCTCACCAACAATGGG 
5543-5565 TCTGGATCTCACCAACAATGGGA 
5544-5566 CTGGATCTCACCAACAATGGGAA 
5545-5567 TGGATCTCACCAACAATGGGAAA 
5546-5568 GGATCTCACCAACAATGGGAAAC 
5547-5569 GATCTCACCAACAATGGGAAACT 
5548-5570 ATCTCACCAACAATGGGAAACTA 
5549-5571 TCTCACCAACAATGGGAAACTAC 
5550-5572 CTCACCAACAATGGGAAACTACG 
5551-5573 TCACCAACAATGGGAAACTACGG 
5552-5574 CACCAACAATGGGAAACTACGGC 
5553-5575 ACCAACAATGGGAAACTACGGCT 
5554-5576 CCAACAATGGGAAACTACGGCTA 
5555-5577 CAACAATGGGAAACTACGGCTAG 
5556-5578 AACAATGGGAAACTACGGCTAGA 
5557-5579 ACAATGGGAAACTACGGCTAGAA 
5558-5580 CAATGGGAAACTACGGCTAGAAC 
5559-5581 AATGGGAAACTACGGCTAGAACC 
5560-5582 ATGGGAAACTACGGCTAGAACCC 
5561-5583 TGGGAAACTACGGCTAGAACCCC 
5562-5584 GGGAAACTACGGCTAGAACCCCT 
5563-5585 GGAAACTACGGCTAGAACCCCTG 
5564-5586 GAAACTACGGCTAGAACCCCTGA 
5565-5587 AAACTACGGCTAGAACCCCTGAA 
5566-5588 AACTACGGCTAGAACCCCTGAAG 
5567-5589 ACTACGGCTAGAACCCCTGAAGC 
5568-5590 CTACGGCTAGAACCCCTGAAGCT 
5569-5591 TACGGCTAGAACCCCTGAAGCTG 
5570-5592 ACGGCTAGAACCCCTGAAGCTGC 
5571-5593 CGGCTAGAACCCCTGAAGCTGCA 
5572-5594 GGCTAGAACCCCTGAAGCTGCAT 
5573-5595 GCTAGAACCCCTGAAGCTGCATG 
5574-5596 CTAGAACCCCTGAAGCTGCATGT 
5575-5597 TAGAACCCCTGAAGCTGCATGTG 
5576-5598 AGAACCCCTGAAGCTGCATGTGG 
5577-5599 GAACCCCTGAAGCTGCATGTGGC 
5578-5600 AACCCCTGAAGCTGCATGTGGCT 
5579-5601 ACCCCTGAAGCTGCATGTGGCTG 
5580-5602 CCCCTGAAGCTGCATGTGGCTGG 
5581-5603 CCCTGAAGCTGCATGTGGCTGGT 
5582-5604 CCTGAAGCTGCATGTGGCTGGTA 
5583-5605 CTGAAGCTGCATGTGGCTGGTAA 
5584-5606 TGAAGCTGCATGTGGCTGGTAAC 
5585-5607 GAAGCTGCATGTGGCTGGTAACC 
5586-5608 AAGCTGCATGTGGCTGGTAACCT 
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5587-5609 AGCTGCATGTGGCTGGTAACCTA 
5588-5610 GCTGCATGTGGCTGGTAACCTAA 
5589-5611 CTGCATGTGGCTGGTAACCTAAA 
5590-5612 TGCATGTGGCTGGTAACCTAAAA 
5591-5613 GCATGTGGCTGGTAACCTAAAAG 
5592-5614 CATGTGGCTGGTAACCTAAAAGG 
5593-5615 ATGTGGCTGGTAACCTAAAAGGA 
5594-5616 TGTGGCTGGTAACCTAAAAGGAG 
5595-5617 GTGGCTGGTAACCTAAAAGGAGC 
5596-5618 TGGCTGGTAACCTAAAAGGAGCC 
5597-5619 GGCTGGTAACCTAAAAGGAGCCT 
5598-5620 GCTGGTAACCTAAAAGGAGCCTA 
5599-5621 CTGGTAACCTAAAAGGAGCCTAC 
5600-5622 TGGTAACCTAAAAGGAGCCTACC 
5601-5623 GGTAACCTAAAAGGAGCCTACCA 
5602-5624 GTAACCTAAAAGGAGCCTACCAA 
5603-5625 TAACCTAAAAGGAGCCTACCAAA 
5604-5626 AACCTAAAAGGAGCCTACCAAAA 
5605-5627 ACCTAAAAGGAGCCTACCAAAAT 
5606-5628 CCTAAAAGGAGCCTACCAAAATA 
5607-5629 CTAAAAGGAGCCTACCAAAATAA 
5608-5630 TAAAAGGAGCCTACCAAAATAAT 
5609-5631 AAAAGGAGCCTACCAAAATAATG 
5610-5632 AAAGGAGCCTACCAAAATAATGA 
5611-5633 AAGGAGCCTACCAAAATAATGAA 
5612-5634 AGGAGCCTACCAAAATAATGAAA 
5613-5635 GGAGCCTACCAAAATAATGAAAT 
5614-5636 GAGCCTACCAAAATAATGAAATA 
5615-56'37 AGCCTACCAAAATAATGAAATAA 
5616-5638 GCCTACCAAAATAATGAAATAAA 
5617-5639 CCTACCAAAATAATGAAATAAAA 
5618-5640 CTACCAAAATAATGAAATAAAAC 
5619-5641 TACCAAAATAATGAAATAAAACA 
5620-5642 ACCAAAATAATGAAATAAAACAC 
5621-5643 CCAAAATAATGAAATAAAACACA 
5622-5644 CAAAATAATGAAATAAAACACAT 
5623-5645 AAAATAATGAAATAAAACACATC 
5624-5646 AAATAATGAAATAAAACACATCT 
5625-5647 AATAATGAAATAAAACACATCTA 
5626-5648 ATAATGAAATAAAACACATCTAT 
5627-5649 TAATGAAATAAAACACATCTATG 
5628-5650 AATGAAATAAAACACATCTATGC 
5629-5651 ATGAAATAAAACACATCTATGCC 
5630-5652 TGAAATAAAACACATCTATGCCA 
5631-5653 GAAATAAAACACATCTATGCCAT 
5632-5654 AAATAAAACACATCTATGCCATC 
5633-5655 AATAAAACACATCTATGCCATCT 
5634-5656 ATAAAACACATCTATGCCATCTC 
5635-5657 TAAAACACATCTATGCCATCTCT 
5636-5658 AAAACACATCTATGCCATCTCTT 
5637-5659 AAACACATCTATGCCATCTCTTC 
5638-5660 AACACATCTATGCCATCTCTTCT 
5639-5661 ACACATCTATGCCATCTCTTCTG 
5640-5662 CACATCTATGCCATCTCTTCTGC 
5641-5663 ACATCTATGCCATCTCTTCTGCT 
5642-5664 CATCTATGCCATCTCTTCTGCTG 
5643-5665 ATCTATGCCATCTCTTCTGCTGC 
5644-5666 TCTATGCCATCTCTTCTGCTGCC 
5645-5667 CTATGCCATCTCTTCTGCTGCCT 
5646-5668 TATGCCATCTCTTCTGCTGCCTT 
5647-5669 ATGCCATCTCTTCTGCTGCCTTA 
5648-5670 TGCCATCTCTTCTGCTGCCTTAT 
5649-5671 GCCATCTCTTCTGCTGCCTTATC 
5650-5672 CCATCTCTTCTGCTGCCTTATCA 
5651-5673 CATCTCTTCTGCTGCCTTATCAG 
5652-5674 ATCTCTTCTGCTGCCTTATCAGC 
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5653-5675 TCTCTTCTGCTGCCTTATCAGCA 
5654-5676 CTCTTCTGCTGCCTTATCAGCAA 
5655-5677 TCTTCTGCTGCCTTATCAGCAAG 
5656-5678 CTTCTGCTGCCTTATCAGCAAGC 
5657-5679 TTCTGCTGCCTTATCAGCAAGCT 
5658-5680 TCTGCTGCCTTATCAGCAAGCTA 
5659-5681 CTGCTGCCTTATCAGCAAGCTAT 
5660-5682 TGCTGCCTTATCAGCAAGCTATA 
5661-5683 GCTGCCTTATCAGCAAGCTATAA 
5662-5684 CTGCCTTATCAGCAAGCTATAAA 
5663-5685 TGCCTTATCAGCAAGCTATAAAG 
5664-5686 GCCTTATCAGCAAGCTATAAAGC 
5665-5687 CCTTATCAGCAAGCTATAAAGCA 
5666-5688 CTTATCAGCAAGCTATAAAGCAG 
5667-5689 TTATCAGCAAGCTATAAAGCAGA 
5668-5690 TATCAGCAAGCTATAAAGCAGAC 
5669-5691 ATCAGCAAGCTATAAAGCAGACA 
5670-5692 TCAGCAAGCTATAAAGCAGACAC 
5671-5693. CAGCAAGCTATAAAGCAGACACT 
5672-5694 AGCAAGCTATAAAGCAGACACTG 
5673-5695 GCAAGCTATAAAGCAGACACTGT 
5674-5696 CAAGCTATAAAGCAGACACTGTT 
5675-5697 AAGCTATAAAGCAGACACTGTTG 
5676-5698 AGCTATAAAGCAGACACTGTTGC 
5677-5699 GCTATAAAGCAGACACTGTTGCT 
5678-5700 CTATAAAGCAGACACTGTTGCTA 
5679-5701 TATAAAGCAGACACTGTTGCTAA 
5680-5702 ATAAAGCAGACACTGTTGCTAAG 
5681-5703 TAAAGCAGACACTGTTGCTAAGG 
5682-5704 AAAGCAGACACTGTTGCTAAGGT 
5683-5705 AAGCAGACACTGTTGCTAAGGTT 
5684-5706 AGCAGACACTGTTGCTAAGGTTC 
5685-5707 GCAGACACTGTTGCTAAGGTTCA 
5686-5708 CAGACACTGTTGCTAAGGTTCAG 
5687-5709 AGACACTGTTGCTAAGGTTCAGG 
5688-5710 GACACTGTTGCTAAGGTTCAGGG 
5689-5711 ACACTGTTGCTAAGGTTCAGGGT 
5690-5712 CACTGTTGCTAAGGTTCAGGGTG 
5691-5713 ACTGTTGCTAAGGTTCAGGGTGT 
5692-5714 CTGTTGCTAAGGTTCAGGGTGTG 
5693-5715 TGTTGCTAAGGTTCAGGGTGTGG 
5694-5716 GTTGCTAAGGTTCAGGGTGTGGA 
5695-5717 TTGCTAAGGTTCAGGGTGTGGAG 
5696-5718 TGCTAAGGTTCAGGGTGTGGAGT 
5697-5719 GCTAAGGTTCAGGGTGTGGAGTT 
5698-5720 CTAAGGTTCAGGGTGTGGAGTTT 
5699-5721 TAAGGTTCAGGGTGTGGAGTTTA 
5700-5722 AAGGTTCAGGGTGTGGAGTTTAG 
5701-5723 AGGTTCAGGGTGTGGAGTTTAGC 
5702-5724 GGTTCAGGGTGTGGAGTTTAGCC 
5703-5725 GTTCAGGGTGTGGAGTTTAGCCA 
5704-5726 TTCAGGGTGTGGAGTTTAGCCAT 
5705-5727 TCAGGGTGTGGAGTTTAGCCATC 
5706-5728 CAGGGTGTGGAGTTTAGCCATCG 
5707-5729 AGGGTGTGGAGTTTAGCCATCGG 
5708-5730 GGGTGTGGAGTTTAGCCATCGGC 
5709-5731 GGTGTGGAGTTTAGCCATCGGCT 
5710-5732 GTGTGGAGTTTAGCCATCGGCTC 
5711-5733 TGTGGAGTTTAGCCATCGGCTCA 
5712-5734 GTGGAGTTTAGCCATCGGCTCAA 
5713-5735 TGGAGTTTAGCCATCGGCTCAAC 
5714-5736 GGAGTTTAGCCATCGGCTCAACA 
5715-5737 GAGTTTAGCCATCGGCTCAACAC 
5716-5738 AGTTTAGCCATCGGCTCAACACA 
5717-5739 GTTTAGCCATCGGCTCAACACAG 
5718-5740 TTTAGCCATCGGCTCAACACAGA 
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5719-5741 TTAGCCATCGGCTCAACACAGAC 
5720-5742 TAGCCATCGGCTCAACACAGACA 
5721-5743 AGCCATCGGCTCAACACAGACAT 
5722-5744 GCCATCGGCTCAACACAGACATC 
5723-5745 CCATCGGCTCAACACAGACATCG 
5724-5746 CATCGGCTCAACACAGACATCGC 
5725-5747 ATCGGCTCAACACAGACATCGCT 
5726-5748 TCGGCTCAACACAGACATCGCTG 
5727-5749 CGGCTCAACACAGACATCGCTGG 
5728-5750 GGCTCAACACAGACATCGCTGGG 
5729-5751 GCTCAACACAGACATCGCTGGGC 
5730-5752 CTCAACACAGACATCGCTGGGCT 
5731-5753 TCAACACAGACATCGCTGGGCTG 
5732-5754 CAACACAGACATCGCTGGGCTGG 
5733-5755 AACACAGACATCGCTGGGCTGGC 
5734-5756 ACACAGACATCGCTGGGCTGGCT 
5735-5757 CACAGACATCGCTGGGCTGGCTT 
5736-5758 ACAGACATCGCTGGGCTGGCTTC 
5737-5759 CAGACATCGCTGGGCTGGCTTCA 
5738-5760 AGACATCGCTGGGCTGGCTTCAG 
5739-5761 GACATCGCTGGGCTGGCTTCAGC 
5740-5762 ACATCGCTGGGCTGGCTTCAGCC 
5741-5763 CATCGCTGGGCTGGCTTCAGCCA 
5742-5764 ATCGCTGGGCTGGCTTCAGCCAT 
5743-5765 TCGCTGGGCTGGCTTCAGCCATT 
5744-5766 CGCTGGGCTGGCTTCAGCCATTG 
5745-5767 GCTGGGCTGGCTTCAGCCATTGA 
5746-5768 CTGGGCTGGCTTCAGCCATTGAC 
5747-5769 TGGGCTGGCTTCAGCCATTGACA 
5748-5770 GGGCTGGCTTCAGCCATTGACAT 
5749-5771 GGCTGGCTTCAGCCATTGACATG 
5750-5772 GCTGGCTTCAGCCATTGACATGA 
5751-5773 CTGGCTTCAGCCATTGACATGAG 
5752-5774 TGGCTTCAGCCATTGACATGAGC 
5753-5775 GGCTTCAGCCATTGACATGAGCA 
5754-5776 GCTTCAGCCATTGACATGAGCAC 
5755-5777 CTTCAGCCATTGACATGAGCACA 
5756-5778 TTCAGCCATTGACATGAGCACAA 
5757-5779 TCAGCCATTGACATGAGCACAAA 
5758-5780 CAGCCATTGACATGAGCACAAAC 
5759-5781 AGCCATTGACATGAGCACAAACT 
5760-5782 GCCATTGACATGAGCACAAACTA 
5761-5783 CCATTGACATGAGCACAAACTAT 
5762-5784 CATTGACATGAGCACAAACTATA 
5763-5785 ATTGACATGAGCACAAACTATAA 
5764-5786 TTGACATGAGCACAAACTATAAT 
5765-5787 TGACATGAGCACAAACTATAATT 
5766-5788 GACATGAGCACAAACTATAATTC 
5767-5789 ACATGAGCACAAACTATAATTCA 
5768-5790 CATGAGCACAAACTATAATTCAG 
5769-5791 ATGAGCACAAACTATAATTCAGA 
5770-5792 TGAGCACAAACTATAATTCAGAC 
5771-5793 GAGCACAAACTATAATTCAGACT 
5772-5794 AGCACAAACTATAATTCAGACTC 
5773-5795 GCACAAACTATAATTCAGACTCA 
5774-5796 CACAAACTATAATTCAGACTCAC 
5775-5797 ACAAACTATAATTCAGACTCACT 
5776-5798 CAAACTATAATTCAGACTCACTG 
5777-5799 AAACTATAATTCAGACTCACTGC 
5778-5800 AACTATAATTCAGACTCACTGCA 
5779-5801 ACTATAATTCAGACTCACTGCAT 
5780-5802 CTATAATTCAGACTCACTGCATT 
5781-5803 TATAATTCAGACTCACTGCATTT 
5782-5804 ATAATTCAGACTCACTGCATTTC 
5783-5805 TAATTCAGACTCACTGCATTTCA 
5784-5806 AATTCAGACTCACTGCATTTCAG 
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5785-5807 ATTCAGACTCACTGCATTTCAGC 
5786-5808 TTCAGACTCACTGCATTTCAGCA 
5787-5809 TCAGACTCACTGCATTTCAGCAA 
5788-5810 CAGACTCACTGCATTTCAGCAAT 
5789-5811 AGACTCACTGCATTTCAGCAATG 
5790-5812 GACTCACTGCATTTCAGCAATGT 
5791-5813 ACTCACTGCATTTCAGCAATGTC 
5792-5814 CTCACTGCATTTCAGCAATGTCT 
5793-5815 TCACTGCATTTCAGCAATGTCTT 
5794-5816 CACTGCATTTCAGCAATGTCTTC 
5795-5817 ACTGCATTTCAGCAATGTCTTCC 
5796-5818 CTGCATTTCAGCAATGTCTTCCG 
5797-5819 TGCATTTCAGCAATGTCTTCCGT 
5798-5820 GCATTTCAGCAATGTCTTCCGTT 
5799-5821 CATTTCAGCAATGTCTTCCGTTC 
5800-5822 ATTTCAGCAATGTCTTCCGTTCT 
5801-5823 TTTCAGCAATGTCTTCCGTTCTG 
5802-5824 TTCAGCAATGTCTTCCGTTCTGT 
5803-5825 TCAGCAATGTCTTCCGTTCTGTA 
5804-5826 CAGCAATGTCTTCCGTTCTGTAA 
5805-5827 AGCAATGTCTTCCGTTCTGTAAT 
5806-5828 GCAATGTCTTCCGTTCTGTAATG 
5807-5829 CAATGTCTTCCGTTCTGTAATGG 
5808-5830 AATGTCTTCCGTTCTGTAATGGC 
5809-5831 ATGTCTTCCGTTCTGTAATGGCC 
5810-5832 TGTCTTCCGTTCTGTAATGGCCC 
5811-5833 GTCTTCCGTTCTGTAATGGCCCC 
5812-5834 TCTTCCGTTCTGTAATGGCCCCG 
5813-5835 CTTCCGTTCTGTAATGGCCCCGT 
5814-5836 TTCCGTTCTGTAATGGCCCCGTT 
5815-5837 TCCGTTCTGTAATGGCCCCGTTT 
5816-5838 CCGTTCTGTAATGGCCCCGTTTA 
5817-5839 CGTTCTGTAATGGCCCCGTTTAC 
5818-5840 GTTCTGTAATGGCCCCGTTTACC 
5819-5841 TTCTGTAATGGCCCCGTTTACCA 
5820-5842 TCTGTAATGGCCCCGTTTACCAT 
5821-5843 CTGTAATGGCCCCGTTTACCATG 
5822-5844 TGTAATGGCCCCGTTTACCATGA 
5823-5845 GTAATGGCCCCGTTTACCATGAC 
5824-5846 TAATGGCCCCGTTTACCATGACC 
5825-5847 AATGGCCCCGTTTACCATGACCA 
5826-5848 ATGGCCCCGTTTACCATGACCAT 
5827-5849 TGGCCCCGTTTACCATGACCATC 
5828-5850 GGCCCCGTTTACCATGACCATCG 
5829-5851 GCCCCGTTTACCATGACCATCGA 
5830-5852 CCCCGTTTACCATGACCATCGAT 
5831-5853 CCCGTTTACCATGACCATCGATG 
5832-5854 CCGTTTACCATGACCATCGATGC 
5833-5855 CGTTTACCATGACCATCGATGCA 
5834-5856 GTTTACCATGACCATCGATGCAC 
5835-5857 TTTACCATGACCATCGATGCACA 
5836-5858 TTACCATGACCATCGATGCACAT 
5837-5859 TACCATGACCATCGATGCACATA 
5838-5860 ACCATGACCATCGATGCACATAC 
5839-5861 CCATGACCATCGATGCACATACA 
5840-5862 CATGACCATCGATGCACATACAA 
5841-5863 ATGACCATCGATGCACATACAAA 
5842-5864 TGACCATCGATGCACATACAAAT 
5843-5865 GACCATCGATGCACATACAAATG 
5844-5866 ACCATCGATGCACATACAAATGG 
5845-5867 CCATCGATGCACATACAAATGGC 
5846-5868 CATCGATGCACATACAAATGGCA 
5847-5869 ATCGATGCACATACAAATGGCAA 
5848-5870 TCGATGCACATACAAATGGCAAT 
5849-5871 CGATGCACATACAAATGGCAATG 
5850-5872 GATGCACATACAAATGGCAATGG 
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5851-5873 ATGCACATACAAATGGCAATGGG 
5852-5874 TGCACATACAAATGGCAATGGGA 
5853-5875 GCACATACAAATGGCAATGGGAA 
5854-5876 CACATACAAATGGCAATGGGAAA 
5855-5877 ACATACAAATGGCAATGGGAAAC 
5856-5878 CATACAAATGGCAATGGGAAACT 
5857-5879 ATACAAATGGCAATGGGAAACTC 
5858-5880 TACAAATGGCAATGGGAAACTCG 
5859-5881 ACAAATGGCAATGGGAAACTCGC 
5860-5882 CAAATGGCAATGGGAAACTCGCT 
5861-5883 AAATGGCAATGGGAAACTCGCTC 
5862-5884 AATGGCAATGGGAAACTCGCTCT 
5863-5885 ATGGCAATGGGAAACTCGCTCTC 
5864-5886 TGGCAATGGGAAACTCGCTCTCT 
5865-5887 GGCAATGGGAAACTCGCTCTCTG 
5866-5888 GCAATGGGAAACTCGCTCTCTGG 
5867-5889 CAATGGGAAACTCGCTCTCTGGG 
5868-5890 AATGGGAAACTCGCTCTCTGGGG 
5869-5891 ATGGGAAACTCGCTCTCTGGGGA 
5870-5892 TGGGAAACTCGCTCTCTGGGGAG 
5871-5893 GGGAAACTCGCTCTCTGGGGAGA 
5872-5894 GGAAACTCGCTCTCTGGGGAGAA 
5873-5895 GAAACTCGCTCTCTGGGGAGAAC 
5874-5896 AAACTCGCTCTCTGGGGAGAACA 
5875-5897 AACTCGCTCTCTGGGGAGAACAT 
5876-5898 ACTCGCTCTCTGGGGAGAACATA 
5877-5899 CTCGCTCTCTGGGGAGAACATAC 
5878-5900 TCGCTCTCTGGGGAGAACATACT 
5879-5901 CGCTCTCTGGGGAGAACATACTG 
5880-5902 GCTCTCTGGGGAGAACATACTGG 
5881-5903 CTCTCTGGGGAGAACATACTGGG 
5882-5904 TCTCTGGGGAGAACATACTGGGC 
5883-5905 CTCTGGGGAGAACATACTGGGCA 
5884-5906 TCTGGGGAGAACATACTGGGCAG 
5885-5907 CTGGGGAGAACATACTGGGCAGC 
5886-5908 TGGGGAGAACATACTGGGCAGCT 
5887-5909 GGGGAGAACATACTGGGCAGCTG 
5888-5910 GGGAGAACATACTGGGCAGCTGT 
5889-5911 GGAGAACATACTGGGCAGCTGTA 
5890-5912 GAGAACATACTGGGCAGCTGTAT 
5891-5913 AGAACATACTGGGCAGCTGTATA 
5892-5914 GAACATACTGGGCAGCTGTATAG 
5893-5915 AACATACTGGGCAGCTGTATAGC 
5894-5916 ACATACTGGGCAGCTGTATAGCA 
5895-5917 CATACTGGGCAGCTGTATAGCAA 
5896-5918 ATACTGGGCAGCTGTATAGCAAA 
5897-5919 TACTGGGCAGCTGTATAGCAAAT 
5898-5920 ACTGGGCAGCTGTATAGCAAATT 
5899-5921 CTGGGCAGCTGTATAGCAAATTC 
5900-5922 TGGGCAGCTGTATAGCAAATTCC 
5901-5923 GGGCAGCTGTATAGCAAATTCCT 
5902-5924 GGCAGCTGTATAGCAAATTCCTG 
5903-5925 GCAGCTGTATAGCAAATTCCTGT 
5904-5926 CAGCTGTATAGCAAATTCCTGTT 
5905-5927 AGCTGTATAGCAAATTCCTGTTG 
590 6-5928 GCTGTATAGCAAATTCCTGTTGA 
5907-5929 CTGTATAGCAAATTCCTGTTGAA 
5908-5930 TGTATAGCAAATTCCTGTTGAAA 
5909-5931 GTATAGCAAATTCCTGTTGAAAG 
5910-5932 TATAGCAAATTCCTGTTGAAAGC 
5911-5933 ATAGCAAATTCCTGTTGAAAGCA 
5912-5934 TAGCAAATTCCTGTTGAAAGCAG 
5913-5935 AGCAAATTCCTGTTGAAAGCAGA 
5914-5936 GCAAATTCCTGTTGAAAGCAGAA 
5915-5937 CAAATTCCTGTTGAAAGCAGAAC 
5916-5938 AAATTCCTGTTGAAAGCAGAACC 
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5917-5939 AATTCCTGTTGAAAGCAGAACCT 
5918-5940 ATTCCTGTTGAAAGCAGAACCTC 
5919-5941 TTCCTGTTGAAAGCAGAACCTCT 
5920-5942 TCCTGTTGAAAGCAGAACCTCTG 
5921-5943 CCTGTTGAAAGCAGAACCTCTGG 
5922-5944 CTGTTGAAAGCAGAACCTCTGGC 
5923-5945 TGTTGAAAGCAGAACCTCTGGCA 
5924-5946 GTTGAAAGCAGAACCTCTGGCAT 
5925-5947 TTGAAAGCAGAACCTCTGGCATT 
5926-5948 TGAAAGCAGAACCTCTGGCATTT 
5927-5949 GAAAGCAGAACCTCTGGCATTTA 
5928-5950 AAAGCAGAACCTCTGGCATTTAC 
5929-5951 AAGCAGAACCTCTGGCATTTACT 
5930-5952 AGCAGAACCTCTGGCATTTACTT 
5931-5953 GCAGAACCTCTGGCATTTACTTT 
5932-5954 CAGAACCTCTGGCATTTACTTTC 
5933-5955 AGAACCTCTGGCATTTACTTTCT 
5934-5956 GAACCTCTGGCATTTACTTTCTC 
5935-5957 AACCTCTGGCATTTACTTTCTCT 
5936-5958 ACCTCTGGCATTTACTTTCTCTC 
5937-5959 CCTCTGGCATTTACTTTCTCTCA 
5938-5960 CTCTGGCATTTACTTTCTCTCAT 
5939-5961 TCTGGCATTTACTTTCTCTCATG 
5940-5962 CTGGCATTTACTTTCTCTCATGA 
5941-5963 TGGCATTTACTTTCTCTCATGAT 
5942-5964 GGCATTTACTTTCTCTCATGATT 
5943-5965 GCATTTACTTTCTCTCATGATTA 
5944-5966 CATTTACTTTCTCTCATGATTAC 
5945-5967 ATTTACTTTCTCTCATGATTACA 
5946-5968 TTTACTTTCTCTCATGATTACAA 
5947-5969 TTACTTTCTCTCATGATTACAAA 
5948-5970 TACTTTCTCTCATGATTACAAAG 
5949-5971 ACTTTCTCTCATGATTACAAAGG 
5950-5972 CTTTCTCTCATGATTACAAAGGC 
5951-5973 TTTCTCTCATGATTACAAAGGCT 
5952-5974 TTCTCTCATGATTACAAAGGCTC 
5953-5975 TCTCTCATGATTACAAAGGCTCC 
5954-5976 CTCTCATGATTACAAAGGCTCCA 
5955-5977 TCTCATGATTACAAAGGCTCCAC 
5956-5978 CTCATGATTACAAAGGCTCCACA 
5957-5979 TCATGATTACAAAGGCTCCACAA 
5958-5980 CATGATTACAAAGGCTCCACAAG 
5959-5981 ATGATTACAAAGGCTCCACAAGT 
5960-5982 TGATTACAAAGGCTCCACAAGTC 
5961-5983 GATTACAAAGGCTCCACAAGTCA 
5962-5984 ATTACAAAGGCTCCACAAGTCAT 
5963-5985 TTACAAAGGCTCCACAAGTCATC 
5964-5986 TACAAAGGCTCCACAAGTCATCA 
5965-5987 ACAAAGGCTCCACAAGTCATCAT 
5966-5988 CAAAGGCTCCACAAGTCATCATC 
5967-5989 AAAGGCTCCACAAGTCATCATCT 
5968-5990 AAGGCTCCACAAGTCATCATCTC 
5969-5991 AGGCTCCACAAGTCATCATCTCG 
5970-5992 GGCTCCACAAGTCATCATCTCGT 
5971-5993 GCTCCACAAGTCATCATCTCGTG 
5972-5994 CTCCACAAGTCATCATCTCGTGT 
5973-5995 TCCACAAGTCATCATCTCGTGTC 
5974-5996 CCACAAGTCATCATCTCGTGTCT 
5975-5997 CACAAGTCATCATCTCGTGTCTA 
5976-5998 ACAAGTCATCATCTCGTGTCTAG 
5977-5999 CAAGTCATCATCTCGTGTCTAGG 
5978-6000 AAGTCATCATCTCGTGTCTAGGA 
5979-6001 AGTCATCATCTCGTGTCTAGGAA 
5980-6002 GTCATCATCTCGTGTCTAGGAAA 
5981-6003 TCATCATCTCGTGTCTAGGAAAA 
5982-6004 CATCATCTCGTGTCTAGGAAAAG 



Moderna Ex 1003-p. 115 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 114 of 236 US 2006/0134189 Al 

Position Sequence 
5983-6005 ATCATCTCGTGTCTAGGAAAAGC 
5984-6006 TCATCTCGTGTCTAGGAAAAGCA 
5985-6007 CATCTCGTGTCTAGGAAAAGCAT 
5986-6008 ATCTCGTGTCTAGGAAAAGCATC 
5987-6009 TCTCGTGTCTAGGAAAAGCATCA 
5988-6010 CTCGTGTCTAGGAAAAGCATCAG 
5989-6011 TCGTGTCTAGGAAAAGCATCAGT 
5990-6012 CGTGTCTAGGAAAAGCATCAGTG 
5991-6013 GTGTCTAGGAAAAGCATCAGTGC 
5992-6014 TGTCTAGGAAAAGCATCAGTGCA 
5993-6015 GTCTAGGAAAAGCATCAGTGCAG 
5994-6016 TCTAGGAAAAGCATCAGTGCAGC 
5995-6017 CTAGGAAAAGCATCAGTGCAGCT 
5996-6018 TAGGAAAAGCATCAGTGCAGCTC 
5997-6019 AGGAAAAGCATCAGTGCAGCTCT 
5998-6020 GGAAAAGCATCAGTGCAGCTCTT 
5999-6021 GAAAAGCATCAGTGCAGCTCTTG 
6000-6022 AAAAGCATCAGTGCAGCTCTTGA 
6001-6023 AAAGCATCAGTGCAGCTCTTGAA 
6002-6024 AAGCATCAGTGCAGCTCTTGAAC 
6003-6025 AGCATCAGTGCAGCTCTTGAACA 
6004-6026 GCATCAGTGCAGCTCTTGAACAC 
6005-6027 CATCAGTGCAGCTCTTGAACACA 
6006-6028 ATCAGTGCAGCTCTTGAACACAA 
6007-6029 TCAGTGCAGCTCTTGAACACAAA 
6008-6030 CAGTGCAGCTCTTGAACACAAAG 
6009-6031 AGTGCAGCTCTTGAACACAAAGT 
6010-6032 GTGCAGCTCTTGAACACAAAGTC 
6011-6033 TGCAGCTCTTGAACACAAAGTCA 
6012-6034 GCAGCTCTTGAACACAAAGTCAG 
6013-6035 CAGCTCTTGAACACAAAGTCAGT 
6014-6036 AGCTCTTGAACACAAAGTCAGTG 
6015-6037 GCTCTTGAACACAAAGTCAGTGC 
6016-6038 CTCTTGAACACAAAGTCAGTGCC 
6017-6039 TCTTGAACACAAAGTCAGTGCCC 
6018-6040 CTTGAACACAAAGTCAGTGCCCT 
6019-6041 TTGAACACAAAGTCAGTGCCCTG 
6020-6042 TGAACACAAAGTCAGTGCCCTGC 
6021-6043 GAACACAAAGTCAGTGCCCTGCT 
6022-6044 AACACAAAGTCAGTGCCCTGCTT 
6023-6045 ACACAAAGTCAGTGCCCTGCTTA 
6024-6046 CACAAAGTCAGTGCCCTGCTTAC 
6025-6047 ACAAAGTCAGTGCCCTGCTTACT 
6026-6048 CAAAGTCAGTGCCCTGCTTACTC 
6027-6049 AAAGTCAGTGCCCTGCTTACTCC 
6028-6050 AAGTCAGTGCCCTGCTTACTCCA 
6029-6051 AGTCAGTGCCCTGCTTACTCCAG 
6030-6052 GTCAGTGCCCTGCTTACTCCAGC 
6031-6053 TCAGTGCCCTGCTTACTCCAGCT 
6032-6054 CAGTGCCCTGCTTACTCCAGCTG 
6033-6055 AGTGCCCTGCTTACTCCAGCTGA 
6034-6056 GTGCCCTGCTTACTCCAGCTGAG 
6035-6057 TGCCCTGCTTACTCCAGCTGAGC 
6036-6058 GCCCTGCTTACTCCAGCTGAGCA 
6037-6059 CCCTGCTTACTCCAGCTGAGCAG 
6038-6060 CCTGCTTACTCCAGCTGAGCAGA 
6039-6061 CTGCTTACTCCAGCTGAGCAGAC 
6040-6062 TGCTTACTCCAGCTGAGCAGACA 
6041-6063 GCTTACTCCAGCTGAGCAGACAG 
6042-6064 CTTACTCCAGCTGAGCAGACAGG 
6043-6065 TTACTCCAGCTGAGCAGACAGGC 
6044-6066 TACTCCAGCTGAGCAGACAGGCA 
6045-6067 ACTCCAGCTGAGCAGACAGGCAC 
604 6-6068 CTCCAGCTGAGCAGACAGGCACC 
6047-6069 TCCAGCTGAGCAGACAGGCACCT 
6048-6070 CCAGCTGAGCAGACAGGCACCTG 
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6049-6071 CAGCTGAGCAGACAGGCACCTGG 
6050-6072 AGCTGAGCAGACAGGCACCTGGA 
6051-6073 GCTGAGCAGACAGGCACCTGGAA 
6052-6074 CTGAGCAGACAGGCACCTGGAAA 
6053-6075 TGAGCAGACAGGCACCTGGAAAC 
6054-6076 GAGCAGACAGGCACCTGGAAACT 
6055-6077 AGCAGACAGGCACCTGGAAACTC 
6056-6078 GCAGACAGGCACCTGGAAACTCA 
6057-6079 CAGACAGGCACCTGGAAACTCAA 
6058-6080 AGACAGGCACCTGGAAACTCAAG 
6059-6081 GACAGGCACCTGGAAACTCAAGA 
6060-6082 ACAGGCACCTGGAAACTCAAGAC 
6061-6083 CAGGCACCTGGAAACTCAAGACC 
6062-6084 AGGCACCTGGAAACTCAAGACCC 
60 63-6085 GGCACCTGGAAACTCAAGACCCA 
6064-6086 GCACCTGGAAACTCAAGACCCAA 
6065-6087 CACCTGGAAACTCAAGACCCAAT 
6066-6088 ACCTGGAAACTCAAGACCCAATT 
6067-6089 CCTGGAAACTCAAGACCCAATTT 
6068-6090 CTGGAAACTCAAGACCCAATTTA 
6069-6091 TGGAAACTCAAGACCCAATTTAA 
6070-6092 GGAAACTCAAGACCCAATTTAAC 
6071-6093 GAAACTCAAGACCCAATTTAACA 
6072-6094 AAACTCAAGACCCAATTTAACAA 
6073-6095 AACTCAAGACCCAATTTAACAAC 
6074-6096 ACTCAAGACCCAATTTAACAACA 
6075-6097 CTCAAGACCCAATTTAACAACAA 
6076-6098 TCAAGACCCAATTTAACAACAAT 
6077-6099 CAAGACCCAATTTAACAACAATG 
6078-6100 AAGACCCAATTTAACAACAATGA 
6079-6101 AGACCCAATTTAACAACAATGAA 
6080-6102 GACCCAATTTAACAACAATGAAT 
6081-6103 ACCCAATTTAACAACAATGAATA 
6082-6104 CCCAATTTAACAACAATGAATAC 
6083-6105 CCAATTTAACAACAATGAATACA 
6084-6106 CAATTTAACAACAATGAATACAG 
6085-6107 AATTTAACAACAATGAATACAGC 
6086-6108 ATTTAACAACAATGAATACAGCC 
6087-6109 TTTAACAACAATGAATACAGCCA 
6088-6110 TTAACAACAATGAATACAGCCAG 
6089-6111 TAACAACAATGAATACAGCCAGG 
6090-6112 AACAACAATGAATACAGCCAGGA 
6091-6113 ACAACAATGAATACAGCCAGGAC 
6092-6114 CAACAATGAATACAGCCAGGACT 
6093-6115 AACAATGAATACAGCCAGGACTT 
6094-6116 ACAATGAATACAGCCAGGACTTG 
6095-6117 CAATGAATACAGCCAGGACTTGG 
6096-6118 AATGAATACAGCCAGGACTTGGA 
6097-6119 ATGAATACAGCCAGGACTTGGAT 
6098-6120 TGAATACAGCCAGGACTTGGATG 
6099-6121 GAATACAGCCAGGACTTGGATGC 
6100-6122 AATACAGCCAGGACTTGGATGCT 
6101-6123 ATACAGCCAGGACTTGGATGCTT 
6102-6124 TACAGCCAGGACTTGGATGCTTA 
6103-6125 ACAGCCAGGACTTGGATGCTTAC 
6104-6126 CAGCCAGGACTTGGATGCTTACA 
6105-6127 AGCCAGGACTTGGATGCTTACAA 
6106-6128 GCCAGGACTTGGATGCTTACAAC 
6107-6129 CCAGGACTTGGATGCTTACAACA 
6108-6130 CAGGACTTGGATGCTTACAACAC 
6109-6131 AGGACTTGGATGCTTACAACACT 
6110-6132 GGACTTGGATGCTTACAACACTA 
6111-6133 GACTTGGATGCTTACAACACTAA 
6112-6134 ACTTGGATGCTTACAACACTAAA 
6113-6135 CTTGGATGCTTACAACACTAAAG 
6114-6136 TTGGATGCTTACAACACTAAAGA 
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6115-6137 TGGATGCTTACAACACTAAAGAT 
6116-6138 GGATGCTTACAACACTAAAGATA 
6117-6139 GATGCTTACAACACTAAAGATAA 
6118-6140 ATGCTTACAACACTAAAGATAAA 
6119-6141 TGCTTACAACACTAAAGATAAAA 
6120-6142 GCTTACAACACTAAAGATAAAAT 
6121-6143 CTTACAACACTAAAGATAAAATT 
6122-6144 TTACAACACTAAAGATAAAATTG 
6123-6145 TACAACACTAAAGATAAAATTGG 
6124-6146 ACAACACTAAAGATAAAATTGGC 
6125-6147 CAACACTAAAGATAAAATTGGCG 
6126-6148 AACACTAAAGATAAAATTGGCGT 
6127-6149 ACACTAAAGATAAAATTGGCGTG 
6128-6150 CACTAAAGATAAAATTGGCGTGG 
6129-6151 ACTAAAGATAAAATTGGCGTGGA 
6130-6152 CTAAAGATAAAATTGGCGTGGAG 
6131-6153 TAAAGATAAAATTGGCGTGGAGC 
6132-6154 AAAGATAAAATTGGCGTGGAGCT 
6133-6155 AAGATAAAATTGGCGTGGAGCTT 
6134-6156 AGATAAAATTGGCGTGGAGCTTA 
6135-6157 GATAAAATTGGCGTGGAGCTTAC 
6136-6158 ATAAAATTGGCGTGGAGCTTACT 
6137-6159 TAAAATTGGCGTGGAGCTTACTG 
6138-6160 AAAATTGGCGTGGAGCTTACTGG 
6139-6161 AAATTGGCGTGGAGCTTACTGGA 
6140-6162 AATTGGCGTGGAGCTTACTGGAC 
6141-6163 ATTGGCGTGGAGCTTACTGGACG 
6142-6164 TTGGCGTGGAGCTTACTGGACGA 
6143-:-6165 TGGCGTGGAGCTTACTGGACGAA 
6144-6166 GGCGTGGAGCTTACTGGACGAAC 
6145-6167 GCGTGGAGCTTACTGGACGAACT 
6146-6168 CGTGGAGCTTACTGGACGAACTC 
6147-6169 GTGGAGCTTACTGGACGAACTCT 
6148-6170 TGGAGCTTACTGGACGAACTCTG 
6149-6171 GGAGCTTACTGGACGAACTCTGG 
6150-6172 GAGCTTACTGGACGAACTCTGGC 
6151-6173 AGCTTACTGGACGAACTCTGGCT 
6152-6174 GCTTACTGGACGAACTCTGGCTG 
6153-6175 CTTACTGGACGAACTCTGGCTGA 
6154-6176 TTACTGGACGAACTCTGGCTGAC 
6155-6177 TACTGGACGAACTCTGGCTGACC 
6156-6178 ACTGGACGAACTCTGGCTGACCT 
6157-6179 CTGGACGAACTCTGGCTGACCTA 
6158-6180 TGGACGAACTCTGGCTGACCTAA 
6159-6181 GGACGAACTCTGGCTGACCTAAC 
6160-6182 GACGAACTCTGGCTGACCTAACT 
6161-6183 ACGAACTCTGGCTGACCTAACTC 
6162-6184 CGAACTCTGGCTGACCTAACTCT 
6163-6185 GAACTCTGGCTGACCTAACTCTA 
6164-6186 AACTCTGGCTGACCTAACTCTAC 
6165-6187 ACTCTGGCTGACCTAACTCTACT 
6166-6188 CTCTGGCTGACCTAACTCTACTA 
6167-6189 TCTGGCTGACCTAACTCTACTAG 
6168-6190 CTGGCTGACCTAACTCTACTAGA 
6169-6191 TGGCTGACCTAACTCTACTAGAC 
6170-6192 GGCTGACCTAACTCTACTAGACT 
6171-6193 GCTGACCTAACTCTACTAGACTC 
6172-6194 CTGACCTAACTCTACTAGACTCC 
6173-6195 TGACCTAACTCTACTAGACTCCC 
6174-6196 GACCTAACTCTACTAGACTCCCC 
6175-6197 ACCTAACTCTACTAGACTCCCCA 
6176-6198 CCTAACTCTACTAGACTCCCCAA 
6177-6199 CTAACTCTACTAGACTCCCCAAT 
6178-6200 TAACTCTACTAGACTCCCCAATT 
6179-6201 AACTCTACTAGACTCCCCAATTA 
6180-6202 ACTCTACTAGACTCCCCAATTAA 
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6181-6203 CTCTACTAGACTCCCCAATTAAA 
6182-6204 TCTACTAGACTCCCCAATTAAAG 
6183-6205 CTACTAGACTCCCCAATTAAAGT 
6184-6206 TACTAGACTCCCCAATTAAAGTG 
6185-6207 ACTAGACTCCCCAATTAAAGTGC 
6186-6208 CTAGACTCCCCAATTAAAGTGCC 
6187-6209 TAGACTCCCCAATTAAAGTGCCA 
6188-6210 AGACTCCCCAATTAAAGTGCCAC 
6189-6211 GACTCCCCAATTAAAGTGCCACT 
6190-6212 ACTCCCCAATTAAAGTGCCACTT 
6191-6213 CTCCCCAATTAAAGTGCCACTTT 
6192-6214 TCCCCAATTAAAGTGCCACTTTT 
6193-6215 CCCCAATTAAAGTGCCACTTTTA 
6194-6216 CCCAATTAAAGTGCCACTTTTAC 
6195-6217 CCAATTAAAGTGCCACTTTTACT 
6196-6218 CAATTAAAGTGCCACTTTTACTC 
6197-6219 AATTAAAGTGCCACTTTTACTCA 
6198-6220 ATTAAAGTGCCACTTTTACTCAG 
6199-6221 TTAAAGTGCCACTTTTACTCAGT 
6200-6222 TAAAGTGCCACTTTTACTCAGTG 
6201-6223 AAAGTGCCACTTTTACTCAGTGA 
6202-6224 AAGTGCCACTTTTACTCAGTGAG 
6203-6225 AGTGCCACTTTTACTCAGTGAGC 
6204-6226 GTGCCACTTTTACTCAGTGAGCC 
6205-6227 TGCCACTTTTACTCAGTGAGCCC 
6206-6228 GCCACTTTTACTCAGTGAGCCCA 
6207-6229 CCACTTTTACTCAGTGAGCCCAT 
6208-6230 CACTTTTACTCAGTGAGCCCATC 
6209-6231 ACTTTTACTCAGTGAGCCCATCA 
6210-6232 CTTTTACTCAGTGAGCCCATCAA 
6211-6233 TTTTACTCAGTGAGCCCATCAAT 
6212-6234 TTTACTCAGTGAGCCCATCAATA 
6213-6235 TTACTCAGTGAGCCCATCAATAT 
6214-6236 TACTCAGTGAGCCCATCAATATC 
6215-6237 ACTCAGTGAGCCCATCAATATCA 
6216-6238 CTCAGTGAGCCCATCAATATCAT 
6217-6239 TCAGTGAGCCCATCAATATCATT 
6218-6240 CAGTGAGCCCATCAATATCATTG 
6219-6241 AGTGAGCCCATCAATATCATTGA 
6220-6242 GTGAGCCCATCAATATCATTGAT 
6221-6243 TGAGCCCATCAATATCATTGATG 
6222-6244 GAGCCCATCAATATCATTGATGC 
6223-6245 AGCCCATCAATATCATTGATGCT 
6224-6246 GCCCATCAATATCATTGATGCTT 
6225-6247 CCCATCAATATCATTGATGCTTT 
6226-6248 CCATCAATATCATTGATGCTTTA 
6227-6249 CATCAATATCATTGATGCTTTAG 
6228-6250 ATCAATATCATTGATGCTTTAGA 
6229-6251 TCAATATCATTGATGCTTTAGAG 
6230-6252 CAATATCATTGATGCTTTAGAGA 
6231-6253 AATATCATTGATGCTTTAGAGAT 
6232-6254 ATATCATTGATGCTTTAGAGATG 
6233-6255 TATCATTGATGCTTTAGAGATGA 
6234-6256 ATCATTGATGCTTTAGAGATGAG 
6235-6257 TCATTGATGCTTTAGAGATGAGA 
6236-6258 CATTGATGCTTTAGAGATGAGAG 
6237-6259 ATTGATGCTTTAGAGATGAGAGA 
6238-6260 TTGATGCTTTAGAGATGAGAGAT 
6239-6261 TGATGCTTTAGAGATGAGAGATG 
6240-6262 GATGCTTTAGAGATGAGAGATGC 
6241-6263 ATGCTTTAGAGATGAGAGATGCC 
6242-6264 TGCTTTAGAGATGAGAGATGCCG 
6243-6265 GCTTTAGAGATGAGAGATGCCGT 
6244-6266 CTTTAGAGATGAGAGATGCCGTT 
6245-6267 TTTAGAGATGAGAGATGCCGTTG 
6246-6268 TTAGAGATGAGAGATGCCGTTGA 
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6247-6269 TAGAGATGAGAGATGCCGTTGAG 
6248-6270 AGAGATGAGAGATGCCGTTGAGA 
6249-6271 GAGATGAGAGATGCCGTTGAGAA 
6250-6272 AGATGAGAGATGCCGTTGAGAAG 
6251-6273 GATGAGAGATGCCGTTGAGAAGC 
6252-6274 ATGAGAGATGCCGTTGAGAAGCC 
6253-6275 TGAGAGATGCCGTTGAGAAGCCC 
6254-6276 GAGAGATGCCGTTGAGAAGCCCC 
6255-6277 AGAGATGCCGTTGAGAAGCCCCA 
6256-6278 GAGATGCCGTTGAGAAGCCCCAA 
6257-6279 AGATGCCGTTGAGAAGCCCCAAG 
6258-6280 GATGCCGTTGAGAAGCCCCAAGA 
6259-6281 ATGCCGTTGAGAAGCCCCAAGAA 
6260-6282 TGCCGTTGAGAAGCCCCAAGAAT 
6261-6283 GCCGTTGAGAAGCCCCAAGAATT 
6262-6284 CCGTTGAGAAGCCCCAAGAATTT 
6263-6285 CGTTGAGAAGCCCCAAGAATTTA 
6264-6286 GTTGAGAAGCCCCAAGAATTTAC 
6265-6287 TTGAGAAGCCCCAAGAATTTACA 
6266-6288 TGAGAAGCCCCAAGAATTTACAA 
6267-6289 GAGAAGCCCCAAGAATTTACAAT 
6268-6290 AGAAGCCCCAAGAATTTACAATT 
6269-6291 GAAGCCCCAAGAATTTACAATTG 
6270-6292 AAGCCCCAAGAATTTACAATTGT 
6271-6293 AGCCCCAAGAATTTACAATTGTT 
6272-6294 GCCCCAAGAATTTACAATTGTTG 
6273-6295 CCCCAAGAATTTACAATTGTTGC 
6274-6296 CCCAAGAATTTACAATTGTTGCT 
6275-6297 CCAAGAATTTACAATTGTTGCTT 
6276-6298 CAAGAATTTACAATTGTTGCTTT 
6277-6299 AAGAATTTACAATTGTTGCTTTT 
6278-6300 AGAATTTACAATTGTTGCTTTTG 
6279-6301 GAATTTACAATTGTTGCTTTTGT 
6280-6302 AATTTACAATTGTTGCTTTTGTA 
6281-6303 ATTTACAATTGTTGCTTTTGTAA 
6282-6304 TTTACAATTGTTGCTTTTGTAAA 
6283-6305 TTACAATTGTTGCTTTTGTAAAG 
6284-6306 TACAATTGTTGCTTTTGTAAAGT 
6285-6307 ACAATTGTTGCTTTTGTAAAGTA 
6286-6308 CAATTGTTGCTTTTGTAAAGTAT 
6287-6309 AATTGTTGCTTTTGTAAAGTATG 
6288-6310 ATTGTTGCTTTTGTAAAGTATGA 
6289-6311 TTGTTGCTTTTGTAAAGTATGAT 
6290-6312 TGTTGCTTTTGTAAAGTATGATA 
6291-6313 GTTGCTTTTGTAAAGTATGATAA 
6292-6314 TTGCTTTTGTAAAGTATGATAAA 
6293-6315 TGCTTTTGTAAAGTATGATAAAA 
6294-6316 GCTTTTGTAAAGTATGATAAAAA 
6295-6317 CTTTTGTAAAGTATGATAAAAAC 
6296-6318 TTTTGTAAAGTATGATAAAAACC 
6297-6319 TTTGTAAAGTATGATAAAAACCA 
6298-6320 TTGTAAAGTATGATAAAAACCAA 
6299-6321 TGTAAAGTATGATAAAAACCAAG 
6300-6322 GTAAAGTATGATAAAAACCAAGA 
6301-6323 TAAAGTATGATAAAAACCAAGAT 
6302-6324 AAAGTATGATAAAAACCAAGATG 
6303-6325 AAGTATGATAAAAACCAAGATGT 
6304-6326 AGTATGATAAAAACCAAGATGTT 
6305-6327 GTATGATAAAAACCAAGATGTTC 
6306-6328 TATGATAAAAACCAAGATGTTCA 
6307-6329 ATGATAAAAACCAAGATGTTCAC 
6308-6330 TGATAAAAACCAAGATGTTCACT 
6309-6331 GATAAAAACCAAGATGTTCACTC 
6310-6332 ATAAAAACCAAGATGTTCACTCC 
6311-6333 TAAAAACCAAGATGTTCACTCCA 
6312-6334 AAAAACCAAGATGTTCACTCCAT 
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6313-6335 AAAACCAAGATGTTCACTCCATT 
6314-6336 AAACCAAGATGTTCACTCCATTA 
6315-6337 AACCAAGATGTTCACTCCATTAA 
6316-6338 ACCAAGATGTTCACTCCATTAAC 
6317-6339 CCAAGATGTTCACTCCATTAACC 
6318-6340 CAAGATGTTCACTCCATTAACCT 
6319-6341 AAGATGTTCACTCCATTAACCTC 
6320-6342 AGATGTTCACTCCATTAACCTCC 
6321-6343 GATGTTCACTCCATTAACCTCCC 
6322-6344 ATGTTCACTCCATTAACCTCCCA 
6323-6345 TGTTCACTCCATTAACCTCCCAT 
6324-6346 GTTCACTCCATTAACCTCCCATT 
6325-6347 TTCACTCCATTAACCTCCCATTT 
6326-6348 TCACTCCATTAACCTCCCATTTT 
6327-6349 CACTCCATTAACCTCCCATTTTT 
6328-6350 ACTCCATTAACCTCCCATTTTTT 
6329-6351 CTCCATTAACCTCCCATTTTTTG 
6330-6352 TCCATTAACCTCCCATTTTTTGA 
6331-6353 CCATTAACCTCCCATTTTTTGAG 
6332-6354 CATTAACCTCCCATTTTTTGAGA 
6333-6355 ATTAACCTCCCATTTTTTGAGAC 
6334-6356 TTAACCTCCCATTTTTTGAGACC 
6335-6357 TAACCTCCCATTTTTTGAGACCT 
6336-6358 AACCTCCCATTTTTTGAGACCTT 
6337-6359 ACCTCCCATTTTTTGAGACCTTG 
6338-6360 CCTCCCATTTTTTGAGACCTTGC 
6339-6361 CTCCCATTTTTTGAGACCTTGCA 
6340-6362 TCCCATTTTTTGAGACCTTGCAA 
6341-6363 CCCATTTTTTGAGACCTTGCAAG 
6342-6364 CCATTTTTTGAGACCTTGCAAGA 
6343-6365 CATTTTTTGAGACCTTGCAAGAA 
6344-6366 ATTTTTTGAGACCTTGCAAGAAT 
6345-6367 TTTTTTGAGACCTTGCAAGAATA 
6346-6368 TTTTTGAGACCTTGCAAGAATAT 
6347-6369 TTTTGAGACCTTGCAAGAATATT 
6348-6370 TTTGAGACCTTGCAAGAATATTT 
6349-6371 TTGAGACCTTGCAAGAATATTTT 
6350-6372 TGAGACCTTGCAAGAATATTTTG 
6351-6373 GAGACCTTGCAAGAATATTTTGA 
6352-6374 AGACCTTGCAAGAATATTTTGAG 
6353-6375 GACCTTGCAAGAATATTTTGAGA 
6354-6376 ACCTTGCAAGAATATTTTGAGAG 
6355-6377 CCTTGCAAGAATATTTTGAGAGG 
6356-6378 CTTGCAAGAATATTTTGAGAGGA 
6357-6379 TTGCAAGAATATTTTGAGAGGAA 
6358-6380 TGCAAGAATATTTTGAGAGGAAT 
6359-6381 GCAAGAATATTTTGAGAGGAATC 
6360-6382 CAAGAATATTTTGAGAGGAATCG 
6361-6383 AAGAATATTTTGAGAGGAATCGA 
6362-6384 AGAATATTTTGAGAGGAATCGAC 
6363-6385 GAATATTTTGAGAGGAATCGACA 
6364-6386 AATATTTTGAGAGGAATCGACAA 
6365-6387 ATATTTTGAGAGGAATCGACAAA 
6366-6388 TATTTTGAGAGGAATCGACAAAC 
6367-6389 ATTTTGAGAGGAATCGACAAACC 
6368-6390 TTTTGAGAGGAATCGACAAACCA 
6369-6391 TTTGAGAGGAATCGACAAACCAT 
6370-6392 TTGAGAGGAATCGACAAACCATT 
6371-6393 TGAGAGGAATCGACAAACCATTA 
6372-6394 GAGAGGAATCGACAAACCATTAT 
6373-6395 AGAGGAATCGACAAACCATTATA 
6374-6396 GAGGAATCGACAAACCATTATAG 
6375-6397 AGGAATCGACAAACCATTATAGT 
637 6-6398 GGAATCGACAAACCATTATAGTT 
6377-6399 GAATCGACAAACCATTATAGTTG 
6378-6400 AATCGACAAACCATTATAGTTGT 
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6379-6401 ATCGACAAACCATTATAGTTGTA 
6380-6402 TCGACAAACCATTATAGTTGTAG 
6381-6403 CGACAAACCATTATAGTTGTAGT 
6382-6404 GACAAACCATTATAGTTGTAGTG 
6383-6405 ACAAACCATTATAGTTGTAGTGG 
6384-6406 CAAACCATTATAGTTGTAGTGGA 
6385-6407 AAACCATTATAGTTGTAGTGGAA 
6386-6408 AACCATTATAGTTGTAGTGGAAA 
6387-6409 ACCATTATAGTTGTAGTGGAAAA 
6388-6410 CCATTATAGTTGTAGTGGAAAAC 
6389-6411 CATTATAGTTGTAGTGGAAAACG 
6390-6412 ATTATAGTTGTAGTGGAAAACGT 
6391-6413 TTATAGTTGTAGTGGAAAACGTA 
6392-6414 TATAGTTGTAGTGGAAAACGTAC 
6393-6415 ATAGTTGTAGTGGAAAACGTACA 
6394-6416 TAGTTGTAGTGGAAAACGTACAG 
6395-6417 AGTTGTAGTGGAAAACGTACAGA 
6396-6418 GTTGTAGTGGAAAACGTACAGAG 
6397-6419 TTGTAGTGGAAAACGTACAGAGA 
6398-6420 TGTAGTGGAAAACGTACAGAGAA 
6399-6421 GTAGTGGAAAACGTACAGAGAAA 
6400-6422 TAGTGGAAAACGTACAGAGAAAC 
6401-6423 AGTGGAAAACGTACAGAGAAACC 
6402-6424 GTGGAAAACGTACAGAGAAACCT 
6403-6425 TGGAAAACGTACAGAGAAACCTG 
6404-6426 GGAAAACGTACAGAGAAACCTGA 
6405-6427 GAAAACGTACAGAGAAACCTGAA 
6406-6428 AAAACGTACAGAGAAACCTGAAG 
6407-6429 AAACGTACAGAGAAACCTGAAGC 
6408-6430 AACGTACAGAGAAACCTGAAGCA 
6409-6431 ACGTACAGAGAAACCTGAAGCAC 
6410-6432 CGTACAGAGAAACCTGAAGCACA 
6411-6433 GTACAGAGAAACCTGAAGCACAT 
6412-6434 TACAGAGAAACCTGAAGCACATC 
6413-6435 ACAGAGAAACCTGAAGCACATCA 
6414-6436 CAGAGAAACCTGAAGCACATCAA 
6415-6437 AGAGAAACCTGAAGCACATCAAT 
6416-6438 GAGAAACCTGAAGCACATCAATA 
6417-6439 AGAAACCTGAAGCACATCAATAT 
6418-6440 GAAACCTGAAGCACATCAATATT 
6419-6441 AAACCTGAAGCACATCAATATTG 
6420-6442 AACCTGAAGCACATCAATATTGA 
6421-6443 ACCTGAAGCACATCAATATTGAT 
6422-6444 CCTGAAGCACATCAATATTGATC 
6423-6445 CTGAAGCACATCAATATTGATCA 
6424-6446 TGAAGCACATCAATATTGATCAA 
6425-6447 GAAGCACATCAATATTGATCAAT 
6426-6448 AAGCACATCAATATTGATCAATT 
6427-6449 AGCACATCAATATTGATCAATTT 
6428-6450 GCACATCAATATTGATCAATTTG 
6429-6451 CACATCAATATTGATCAATTTGT 
6430-6452 ACATCAATATTGATCAATTTGTA 
6431-6453 CATCAATATTGATCAATTTGTAA 
6432-6454 ATCAATATTGATCAATTTGTAAG 
6433-6455 TCAATATTGATCAATTTGTAAGA 
6434-6456 CAATATTGATCAATTTGTAAGAA 
6435-6457 AATATTGATCAATTTGTAAGAAA 
6436-6458 ATATTGATCAATTTGTAAGAAAA 
6437-6459 TATTGATCAATTTGTAAGAAAAT 
6438-6460 ATTGATCAATTTGTAAGAAAATA 
6439-6461 TTGATCAATTTGTAAGAAAATAC 
6440-6462 TGATCAATTTGTAAGAAAATACA 
64 41-64 63 GATCAATTTGTAAGAAAATACAG 
64 42-6464 ATCAATTTGTAAGAAAATACAGA 
6443-6465 TCAATTTGTAAGAAAATACAGAG 
6444-6466 CAATTTGTAAGAAAATACAGAGC 
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6445-6467 AATTTGTAAGAAAATACAGAGCA 
6446-6468 ATTTGTAAGAAAATACAGAGCAG 
6447-6469 TTTGTAAGAAAATACAGAGCAGC 
6448-6470 TTGTAAGAAAATACAGAGCAGCC 
6449-6471 TGTAAGAAAATACAGAGCAGCCC 
6450-6472 GTAAGAAAATACAGAGCAGCCCT 
6451-6473 TAAGAAAATACAGAGCAGCCCTG 
6452-6474 AAGAAAATACAGAGCAGCCCTGG 
6453-6475 AGAAAATACAGAGCAGCCCTGGG 
6454-6476 GAAAATACAGAGCAGCCCTGGGA 
6455-6477 AAAATACAGAGCAGCCCTGGGAA 
6456-6478 AAATACAGAGCAGCCCTGGGAAA 
6457-6479 AATACAGAGCAGCCCTGGGAAAA 
6458-6480 ATACAGAGCAGCCCTGGGAAAAC 
6459-6481 TACAGAGCAGCCCTGGGAAAACT 
6460-6482 ACAGAGCAGCCCTGGGAAAACTC 
6461-6483 CAGAGCAGCCCTGGGAAAACTCC 
6462-6484 AGAGCAGCCCTGGGAAAACTCCC 
6463-6485 GAGCAGCCCTGGGAAAACTCCCA 
6464-6486 AGCAGCCCTGGGAAAACTCCCAC 
6465-6487 GCAGCCCTGGGAAAACTCCCACA 
6466-6488 CAGCCCTGGGAAAACTCCCACAG 
6467-6489 AGCCCTGGGAAAACTCCCACAGC 
6468-6490 GCCCTGGGAAAACTCCCACAGCA 
6469-6491 CCCTGGGAAAACTCCCACAGCAA 
6470-6492 CCTGGGAAAACTCCCACAGCAAG 
6471-6493 CTGGGAAAACTCCCACAGCAAGC 
6472-6494 TGGGAAAACTCCCACAGCAAGCT 
6473-6495 GGGAAAACTCCCACAGCAAGCTA 
6474-6496 GGAAAACTCCCACAGCAAGCTAA 
6475-6497 GAAAACTCCCACAGCAAGCTAAT 
6476-6498 AAAACTCCCACAGCAAGCTAATG 
6477-6499 AAACTCCCACAGCAAGCTAATGA 
6478-6500 AACTCCCACAGCAAGCTAATGAT 
6479-6501 ACTCCCACAGCAAGCTAATGATT 
6480-6502 CTCCCACAGCAAGCTAATGATTA 
6481-6503 TCCCACAGCAAGCTAATGATTAT 
6482-6504 CCCACAGCAAGCTAATGATTATC 
6483-6505 CCACAGCAAGCTAATGATTATCT 
6484-6506 CACAGCAAGCTAATGATTATCTG 
6485-6507 ACAGCAAGCTAATGATTATCTGA 
6486-6508 CAGCAAGCTAATGATTATCTGAA 
6487-6509 AGCAAGCTAATGATTATCTGAAT 
6488-6510 GCAAGCTAATGATTATCTGAATT 
6489-6511 CAAGCTAATGATTATCTGAATTC 
6490-6512 AAGCTAATGATTATCTGAATTCA 
6491-6513 AGCTAATGATTATCTGAATTCAT 
6492-6514 GCTAATGATTATCTGAATTCATT 
6493-6515 CTAATGATTATCTGAATTCATTC 
6494-6516 TAATGATTATCTGAATTCATTCA 
6495-6517 AATGATTATCTGAATTCATTCAA 
6496-6518 ATGATTATCTGAATTCATTCAAT 
6497-6519 TGATTATCTGAATTCATTCAATT 
6498-6520 GATTATCTGAATTCATTCAATTG 
6499-6521 ATTATCTGAATTCATTCAATTGG 
6500-6522 TTATCTGAATTCATTCAATTGGG 
6501-6523 TATCTGAATTCATTCAATTGGGA 
6502-6524 ATCTGAATTCATTCAATTGGGAG 
6503-6525 TCTGAATTCATTCAATTGGGAGA 
6504-6526 CTGAATTCATTCAATTGGGAGAG 
6505-6527 TGAATTCATTCAATTGGGAGAGA 
6506-6528 GAATTCATTCAATTGGGAGAGAC 
6507-6529 AATTCATTCAATTGGGAGAGACA 
6508-6530 ATTCATTCAATTGGGAGAGACAA 
6509-6531 TTCATTCAATTGGGAGAGACAAG 
6510-6532 TCATTCAATTGGGAGAGACAAGT 
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6511-6533 CATTCAATTGGGAGAGACAAGTT 
6512-6534 ATTCAATTGGGAGAGACAAGTTT 
6513-6535 TTCAATTGGGAGAGACAAGTTTC 
6514-6536 TCAATTGGGAGAGACAAGTTTCA 
6515-6537 CAATTGGGAGAGACAAGTTTCAC 
6516-6538 AATTGGGAGAGACAAGTTTCACA 
6517-6539 ATTGGGAGAGACAAGTTTCACAT 
6518-6540 TTGGGAGAGACAAGTTTCACATG 
6519-6541 TGGGAGAGACAAGTTTCACATGC 
6520-6542 GGGAGAGACAAGTTTCACATGCC 
6521-6543 GGAGAGACAAGTTTCACATGCCA 
6522-6544 GAGAGACAAGTTTCACATGCCAA 
6523-6545 AGAGACAAGTTTCACATGCCAAG 
6524-6546 GAGACAAGTTTCACATGCCAAGG 
6525-6547 AGACAAGTTTCACATGCCAAGGA 
6526-6548 GACAAGTTTCACATGCCAAGGAG 
6527-6549 ACAAGTTTCACATGCCAAGGAGA 
6528-6550 CAAGTTTCACATGCCAAGGAGAA 
6529-6551 AAGTTTCACATGCCAAGGAGAAA 
6530-6552 AGTTTCACATGCCAAGGAGAAAC 
6531-6553 GTTTCACATGCCAAGGAGAAACT 
6532-6554 TTTCACATGCCAAGGAGAAACTG 
6533-6555 TTCACATGCCAAGGAGAAACTGA 
6534-6556 TCACATGCCAAGGAGAAACTGAC 
6535-6557 CACATGCCAAGGAGAAACTGACT 
6536-6558 ACATGCCAAGGAGAAACTGACTG 
6537-6559 CATGCCAAGGAGAAACTGACTGC 
6538-6560 ATGCCAAGGAGAAACTGACTGCT 
6539-6561 TGCCAAGGAGAAACTGACTGCTC 
6540-6562 GCCAAGGAGAAACTGACTGCTCT 
6541-6563 CCAAGGAGAAACTGACTGCTCTC 
6542-6564 CAAGGAGAAACTGACTGCTCTCA 
6543-6565 AAGGAGAAACTGACTGCTCTCAC 
6544-6566 AGGAGAAACTGACTGCTCTCACA 
6545-6567 GGAGAAACTGACTGCTCTCACAA 
6546-6568 GAGAAACTGACTGCTCTCACAAA 
6547-6569 AGAAACTGACTGCTCTCACAAAA 
6548-6570 GAAACTGACTGCTCTCACAAAAA 
6549-6571 AAACTGACTGCTCTCACAAAAAA 
6550-6572 AACTGACTGCTCTCACAAAAAAG 
6551-6573 ACTGACTGCTCTCACAAAAAAGT 
6552-6574 CTGACTGCTCTCACAAAAAAGTA 
6553-6575 TGACTGCTCTCACAAAAAAGTAT 
6554-6576 GACTGCTCTCACAAAAAAGTATA 
6555-6577 ACTGCTCTCACAAAAAAGTATAG 
6556-6578 CTGCTCTCACAAAAAAGTATAGA 
6557-6579 TGCTCTCACAAAAAAGTATAGAA 
6558-6580 GCTCTCACAAAAAAGTATAGAAT 
6559-6581 CTCTCACAAAAAAGTATAGAATT 
6560-6582 TCTCACAAAAAAGTATAGAATTA 
6561-6583 CTCACAAAAAAGTATAGAATTAC 
6562-6584 TCACAAAAAAGTATAGAATTACA 
6563-6585 CACAAAAAAGTATAGAATTACAG 
6564-6586 ACAAAAAAGTATAGAATTACAGA 
6565-6587 CAAAAAAGTATAGAATTACAGAA 
6566-6588 AAAAAAGTATAGAATTACAGAAA 
6567-6589 AAAAAGTATAGAATTACAGAAAA 
6568-6590 AAAAGTATAGAATTACAGAAAAT 
6569-6591 AAAGTATAGAATTACAGAAAATG 
6570-6592 AAGTATAGAATTACAGAAAATGA 
6571-6593 AGTATAGAATTACAGAAAATGAT 
6572-6594 GTATAGAATTACAGAAAATGATA 
6573-6595 TATAGAATTACAGAAAATGATAT 
6574'-6596 ATAGAATTACAGAAAATGATATA 
6575-6597 TAGAATTACAGAAAATGATATAC 
6576-6598 AGAATTACAGAAAATGATATACA 
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6577-6599 GAATTACAGAAAATGATATACAA 
6578-6600 AATTACAGAAAATGATATACAAA 
6579-6601 ATTACAGAAAATGATATACAAAT 
6580-6602 TTACAGAAAATGATATACAAATT 
6581-6603 TACAGAAAATGATATACAAATTG 
6582-6604 ACAGAAAATGATATACAAATTGC 
6583-6605 CAGAAAATGATATACAAATTGCA 
6584-6606 AGAAAATGATATACAAATTGCAT 
6585-6607 GAAAATGATATACAAATTGCATT 
6586-6608 AAAATGATATACAAATTGCATTA 
6587-6609 AAATGATATACAAATTGCATTAG 
6588-6610 AATGATATACAAATTGCATTAGA 
6589-6611 ATGATATACAAATTGCATTAGAT 
6590-6612 TGATATACAAATTGCATTAGATG 
6591-6613 GATATACAAATTGCATTAGATGA 
6592-6614 ATATACAAATTGCATTAGATGAT 
6593-6615 TATACAAATTGCATTAGATGATG 
6594-6616 ATACAAATTGCATTAGATGATGC 
6595-6617 TACAAATTGCATTAGATGATGCC 
6596-6618 ACAAATTGCATTAGATGATGCCA 
6597-6619 CAAATTGCATTAGATGATGCCAA 
6598-6620 AAATTGCATTAGATGATGCCAAA 
6599-6621 AATTGCATTAGATGATGCCAAAA 
6600-6622 ATTGCATTAGATGATGCCAAAAT 
6601-6623 TTGCATTAGATGATGCCAAAATC 
6602-6624 TGCATTAGATGATGCCAAAATCA 
6603-6625 GCATTAGATGATGCCAAAATCAA 
6604-6626 CATTAGATGATGCCAAAATCAAC 
6605-6627 ATTAGATGATGCCAAAATCAACT 
6606-6628 TTAGATGATGCCAAAATCAACTT 
6607-6629 TAGATGATGCCAAAATCAACTTT 
6608-6630 AGATGATGCCAAAATCAACTTTA 
6609-6631 GATGATGCCAAAATCAACTTTAA 
6610-6632 ATGATGCCAAAATCAACTTTAAT 
6611-6633 TGATGCCAAAATCAACTTTAATG 
6612-6634 GATGCCAAAATCAACTTTAATGA 
6613-6635 ATGCCAAAATCAACTTTAATGAA 
6614-6636 TGCCAAAATCAACTTTAATGAAA 
6615-6637 GCCAAAATCAACTTTAATGAAAA 
6616-6638 CCAAAATCAACTTTAATGAAAAA 
6617-6639 CAAAATCAACTTTAATGAAAAAC 
6618-6640 AAAATCAACTTTAATGAAAAACT 
6619-6641 AAATCAACTTTAATGAAAAACTA 
6620-6642 AATCAACTTTAATGAAAAACTAT 
6621-6643 ATCAACTTTAATGAAAAACTATC 
6622-6644 TCAACTTTAATGAAAAACTATCT 
6623-6645 CAACTTTAATGAAAAACTATCTC 
6624-6646 AACTTTAATGAAAAACTATCTCA 
6625-6647 ACTTTAATGAAAAACTATCTCAA 
6626-6648 CTTTAATGAAAAACTATCTCAAC 
6627-6649 TTTAATGAAAAACTATCTCAACT 
6628-6650 TTAATGAAAAACTATCTCAACTG 
6629-6651 TAATGAAAAACTATCTCAACTGC 
6630-6652 AATGAAAAACTATCTCAACTGCA 
6631-6653 ATGAAAAACTATCTCAACTGCAG 
6632-6654 TGAAAAACTATCTCAACTGCAGA 
6633-6655 GAAAAACTATCTCAACTGCAGAC 
6634-6656 AAAAACTATCTCAACTGCAGACA 
6635-6657 AAAACTATCTCAACTGCAGACAT 
6636-6656 AAACTATCTCAACTGCAGACATA 
6637-6659 AACTATCTCAACTGCAGACATAT 
6638-6660 ACTATCTCAACTGCAGACATATA 
6639-6661 CTATCTCAACTGCAGACATATAT 
6640-6662 TATCTCAACTGCAGACATATATG 
6641-6663 ATCTCAACTGCAGACATATATGA 
6642-6664 TCTCAACTGCAGACATATATGAT 
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6643-6665 CTCAACTGCAGACATATATGATA 
6644-6666 TCAACTGCAGACATATATGATAC 
6645-6667 CAACTGCAGACATATATGATACA 
6646-6668 AACTGCAGACATATATGATACAA 
6647-6669 ACTGCAGACATATATGATACAAT 
6648-6670 CTGCAGACATATATGATACAATT 
6649-6671 TGCAGACATATATGATACAATTT 
6650-6672 GCAGACATATATGATACAATTTG 
6651-6673 CAGACATATATGATACAATTTGA 
6652-6674 AGACATATATGATACAATTTGAT 
6653-6675 GACATATATGATACAATTTGATC 
6654-6676 ACATATATGATACAATTTGATCA 
6655-6677 CATATATGATACAATTTGATCAG 
6656-6678 ATATATGATACAATTTGATCAGT 
6657-6679 TATATGATACAATTTGATCAGTA 
6658-6680 ATATGATACAATTTGATCAGTAT 
6659-6681 TATGATACAATTTGATCAGTATA 
6660-6682 ATGATACAATTTGATCAGTATAT 
6661-6683 TGATACAATTTGATCAGTATATT 
6662-6684 GATACAATTTGATCAGTATATTA 
6663-6685 ATACAATTTGATCAGTATATTAA 
6664-6686 TACAATTTGATCAGTATATTAAA 
6665-6687 ACAATTTGATCAGTATATTAAAG 
6666-6688 CAATTTGATCAGTATATTAAAGA 
6667-6689 AATTTGATCAGTATATTAAAGAT 
6668-6690 ATTTGATCAGTATATTAAAGATA 
6669-6691 TTTGATCAGTATATTAAAGATAG 
6670-6692 TTGATCAGTATATTAAAGATAGT 
6671-6693 TGATCAGTATATTAAAGATAGTT 
6672-6694 GATCAGTATATTAAAGATAGTTA 
6673-6695 ATCAGTATATTAAAGATAGTTAT 
6674-6696 TCAGTATATTAAAGATAGTTATG 
6675-6697 CAGTATATTAAAGATAGTTATGA 
6676-6698 AGTATATTAAAGATAGTTATGAT 
6677-6699 GTATATTAAAGATAGTTATGATT 
6678-6700 TATATTAAAGATAGTTATGATTT 
6679-6701 ATATTAAAGATAGTTATGATTTA 
6680-6702 TATTAAAGATAGTTATGATTTAC 
6681-6703 ATTAAAGATAGTTATGATTTACA 
6682-6704 TTAAAGATAGTTATGATTTACAT 
6683-6705 TAAAGATAGTTATGATTTACATG 
6684-6706 AAAGATAGTTATGATTTACATGA 
6685-6707 AAGATAGTTATGATTTACATGAT 
6686-6708 AGATAGTTATGATTTACATGATT 
6687-6709 GATAGTTATGATTTACATGATTT 
6688-6710 ATAGTTATGATTTACATGATTTG 
6689-6711 TAGTTATGATTTACATGATTTGA 
6690-6712 AGTTATGATTTACATGATTTGAA 
6691-6713 . GTTATGATTTACATGATTTGAAA 
6692-6714 TTATGATTTACATGATTTGAAAA 
6693-6715 TATGATTTACATGATTTGAAAAT 
6694-6716 ATGATTTACATGATTTGAAAATA 
6695-6717 TGATTTACATGATTTGAAAATAG 
6696-6718 GATTTACATGATTTGAAAATAGC 
6697-6719 ATTTACATGATTTGAAAATAGCT 
6698-6720 TTTACATGATTTGAAAATAGCTA 
6699-6721 TTACATGATTTGAAAATAGCTAT 
6700-6722 TACATGATTTGAAAATAGCTATT 
6701-6723 ACATGATTTGAAAATAGCTATTG 
6702-6724 CATGATTTGAAAATAGCTATTGC 
6703-6725 ATGATTTGAAAATAGCTATTGCT 
6704-6726 TGATTTGAAAATAGCTATTGCTA 
6705-6727 GATTTGAAAATAGCTATTGCTAA 
6706-6728 ATTTGAAAATAGCTATTGCTAAT 
6707-6729 TTTGAAAATAGCTATTGCTAATA 
6708-6730 TTGAAAATAGCTATTGCTAATAT 
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6709-6731 TGAAAATAGCTATTGCTAATATT 
6710-6732 GAAAATAGCTATTGCTAATATTA 
6711-6733 AAAATAGCTATTGCTAATATTAT 
6712-6734 AAATAGCTATTGCTAATATTATT 
6713-6735 AATAGCTATTGCTAATATTATTG 
6714-6736 ATAGCTATTGCTAATATTATTGA 
6715-6737 TAGCTATTGCTAATATTATTGAT 
6716-6738 AGCTATTGCTAATATTATTGATG 
6717-6739 GCTATTGCTAATATTATTGATGA 
6718-6740 CTATTGCTAATATTATTGATGAA 
6719-6741 TATTGCTAATATTATTGATGAAA 
6720-6742 ATTGCTAATATTATTGATGAAAT 
6721-6743 TTGCTAATATTATTGATGAAATC 
6722-6744 TGCTAATATTATTGATGAAATCA 
6723-6745 GCTAATATTATTGATGAAATCAT 
6724-6746 CTAATATTATTGATGAAATCATT 
6725-6747 TAATATTATTGATGAAATCATTG 
6726-6748 AATATTATTGATGAAATCATTGA 
6727-6749 ATATTATTGATGAAATCATTGAA 
6728-6750 TATTATTGATGAAATCATTGAAA 
6729-6751 ATTATTGATGAAATCATTGAAAA 
6730-6752 TTATTGATGAAATCATTGAAAAA 
6731-6753 TATTGATGAAATCATTGAAAAAT 
6732-6754 ATTGATGAAATCATTGAAAAATT 
6733-6755 TTGATGAAATCATTGAAAAATTA 
6734-6756 TGATGAAATCATTGAAAAATTAA 
6735-6757 GATGAAATCATTGAAAAATTAAA 
6736-6758 ATGAAATCATTGAAAAATTAAAA 
6737-6759 TGAAATCATTGAAAAATTAAAAA 
6738-6760 GAAATCATTGAAAAATTAAAAAG 
6739-6761 AAATCATTGAAAAATTAAAAAGT 
6740-6762 AATCATTGAAAAATTAAAAAGTC 
6741-6763 ATCATTGAAAAATTAAAAAGTCT 
6742-6764 TCATTGAAAAATTAAAAAGTCTT 
6743-6765 CATTGAAAAATTAAAAAGTCTTG 
6744-6766 ATTGAAAAATTAAAAAGTCTTGA 
6745-6767 TTGAAAAATTAAAAAGTCTTGAT 
6746-6768 TGAAAAATTAAAAAGTCTTGATG 
6747-6769 GAAAAATTAAAAAGTCTTGATGA 
6748-6770 AAAAATTAAAAAGTCTTGATGAG 
6749-6771 AAAATTAAAAAGTCTTGATGAGC 
6750-6772 AAATTAAAAAGTCTTGATGAGCA 
6751-6773 AATTAAAAAGTCTTGATGAGCAC 
6752-6774 ATTAAAAAGTCTTGATGAGCACT 
6753-6775 TTAAAAAGTCTTGATGAGCACTA' 
6754-6776 TAAAAAGTCTTGATGAGCACTAT 
6755-6777 AAAAAGTCTTGATGAGCACTATC 
6756-6778 AAAAGTCTTGATGAGCACTATCA 
6757-6779 AAAGTCTTGATGAGCACTATCAT 
6758-6780 AAGTCTTGATGAGCACTATCATA 
6759-6781 AGTCTTGATGAGCACTATCATAT 
6760-6782 GTCTTGATGAGCACTATCATATC 
6761-6783 TCTTGATGAGCACTATCATATCC 
6762-6784 CTTGATGAGCACTATCATATCCG 
6763-6785 TTGATGAGCACTATCATATCCGT 
6764-6786 TGATGAGCACTATCATATCCGTG 
6765-6787 GATGAGCACTATCATATCCGTGT 
6766-6788 ATGAGCACTATCATATCCGTGTA 
6767-6789 TGAGCACTATCATATCCGTGTAA 
6768-6790 GAGCACTATCATATCCGTGTAAA 
6769-6791 AGCACTATCATATCCGTGTAAAT 
6770-6792 GCACTATCATATCCGTGTAAATT 
6771-6793 CACTATCATATCCGTGTAAATTT 
6772-6794 ACTATCATATCCGTGTAAATTTA 
6773-6795 CTATCATATCCGTGTAAATTTAG 
6774-6796 TATCATATCCGTGTAAATTTAGT 
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6775-6797 ATCATATCCGTGTAAATTTAGTA 
6776-6798 TCATATCCGTGTAAATTTAGTAA 
6777-6799 . CATATCCGTGTAAATTTAGTAAA 
6778-6800 ATATCCGTGTAAATTTAGTAAAA 
6779-6801 TATCCGTGTAAATTTAGTAAAAA 
6780-6802 ATCCGTGTAAATTTAGTAAAAAC 
6781-6803 TCCGTGTAAATTTAGTAAAAACA 
6782-6804 CCGTGTAAATTTAGTAAAAACAA 
6783-6805 CGTGTAAATTTAGTAAAAACAAT 
6784-6806 GTGTAAATTTAGTAAAAACAATC 
6785-6807 TGTAAATTTAGTAAAAACAATCC 
6786-6808 GTAAATTTAGTAAAAACAATCCA 
6787-6809 TAAATTTAGTAAAAACAATCCAT 
6788-6810 AAATTTAGTAAAAACAATCCATG 
6789-6811 AATTTAGTAAAAACAATCCATGA 
6790-6812 ATTTAGTAAAAACAATCCATGAT 
6791-6813 TTTAGTAAAAACAATCCATGATC 
6792-6814 TTAGTAAAAACAATCCATGATCT 
6793-6815 TAGTAAAAACAATCCATGATCTA 
6794-6816 AGTAAAAACAATCCATGATCTAC 
6795-6817 GTAAAAACAATCCATGATCTACA 
6796-6818 TAAAAACAATCCATGATCTACAT 
6797-6819 AAAAACAATCCATGATCTACATT 
6798-6820 AAAACAATCCATGATCTACATTT 
6799-6821 AAACAATCCATGATCTACATTTG 
6800-6822 AACAATCCATGATCTACATTTGT 
6801-6823 ACAATCCATGATCTACATTTGTT 
6802-6824 CAATCCATGATCTACATTTGTTT 
6803-6825 AATCCATGATCTACATTTGTTTA 
6804-6826 ATCCATGATCTACATTTGTTTAT 
6805-6827 TCCATGATCTACATTTGTTTATT 
6806-6828 CCATGATCTACATTTGTTTATTG 
6807-6829 CATGATCTACATTTGTTTATTGA 
6808-6830 ATGATCTACATTTGTTTATTGAA 
6809-6831 TGATCTACATTTGTTTATTGAAA 
6810-6832 GATCTACATTTGTTTATTGAAAA 
6811-6833 ATCTACATTTGTTTATTGAAAAT 
6812-6834 TCTACATTTGTTTATTGAAAATA 
6813-6835 CTACATTTGTTTATTGAAAATAT 
6814-6836 TACATTTGTTTATTGAAAATATT 
6815-6837 ACATTTGTTTATTGAAAATATTG 
6816-6838 CATTTGTTTATTGAAAATATTGA 
6817-6839 ATTTGTTTATTGAAAATATTGAT 
6818-6840 TTTGTTTATTGAAAATATTGATT. 
6819-6841 TTGTTTATTGAAAATATTGATTT 
6820-6842 TGTTTATTGAAAATATTGATTTT 
6821-6843 GTTTATTGAAAATATTGATTTTA 
6822-6844 TTTATTGAAAATATTGATTTTAA 
6823-6845 TTATTGAAAATATTGATTTTAAC 
6824-6846 TATTGAAAATATTGATTTTAACA 
6825-6847 ATTGAAAATATTGATTTTAACAA 
6826-6848 TTGAAAATATTGATTTTAACAAA 
6827-6849 TGAAAATATTGATTTTAACAAAA 
6828-6850 GAAAATATTGATTTTAACAAAAG 
6829-6851 AAAATATTGATTTTAACAAAAGT 
6830-6852 AAATATTGATTTTAACAAAAGTG 
6831-6853 AATATTGATTTTAACAAAAGTGG 
6832-6854 ATATTGATTTTAACAAAAGTGGA 
6833-6855 TATTGATTTTAACAAAAGTGGAA 
6834-6856 ATTGATTTTAACAAAAGTGGAAG 
6835-6857 TTGATTTTAACAAAAGTGGAAGT 
6836-6858 TGATTTTAACAAAAGTGGAAGTA 
6837-6859 GATTTTAACAAAAGTGGAAGTAG 
6838-6860 ATTTTAACAAAAGTGGAAGTAGT 
6839-6861 TTTTAACAAAAGTGGAAGTAGTA 
6840-6862 TTTAACAAAAGTGGAAGTAGTAC 
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6841-6863 TTAACAAAAGTGGAAGTAGTACT 
6842-6864 TAACAAAAGTGGAAGTAGTACTG 
6843-6865 AACAAAAGTGGAAGTAGTACTGC 
6844-6866 ACAAAAGTGGAAGTAGTACTGCA 
6845-6867 CAAAAGTGGAAGTAGTACTGCAT 
6846-6868 AAAAGTGGAAGTAGTACTGCATC 
6847-6869 AAAGTGGAAGTAGTACTGCATCC 
6848-6870 AAGTGGAAGTAGTACTGCATCCT 
6849-6871 AGTGGAAGTAGTACTGCATCCTG 
6850-6872 GTGGAAGTAGTACTGCATCCTGG 
6851-6873 TGGAAGTAGTACTGCATCCTGGA 
6852-6874 GGAAGTAGTACTGCATCCTGGAT 
6853-6875 GAAGTAGTACTGCATCCTGGATT 
6854-6876 AAGTAGTACTGCATCCTGGATTC 
6855-6877 AGTAGTACTGCATCCTGGATTCA 
6856-6878 GTAGTACTGCATCCTGGATTCAA 
6857-6879 TAGTACTGCATCCTGGATTCAAA 
6858-6880 AGTACTGCATCCTGGATTCAAAA 
6859-6881 GTACTGCATCCTGGATTCAAAAT 
6860-6882 TACTGCATCCTGGATTCAAAATG 
6861-6883 ACTGCATCCTGGATTCAAAATGT 
6862-6884 CTGCATCCTGGATTCAAAATGTG 
6863-6885 TGCATCCTGGATTCAAAATGTGG 
6864-6886 GCATCCTGGATTCAAAATGTGGA 
6865-6887 CATCCTGGATTCAAAATGTGGAT 
68 66-6888 ATCCTGGATTCAAAATGTGGATA 
6867-6889 TCCTGGATTCAAAATGTGGATAC 
6868-6890 CCTGGATTCAAAATGTGGATACT 
6869-6891 CTGGATTCAAAATGTGGATACTA 
6870-6892 TGGATTCAAAATGTGGATACTAA 
6871-6893 GGATTCAAAATGTGGATACTAAG 
6872-6894 GATTCAAAATGTGGATACTAAGT 
6873-6895 ATTCAAAATGTGGATACTAAGTA 
6874-6896 TTCAAAATGTGGATACTAAGTAC 
6875-6897 TCAAAATGTGGATACTAAGTACC 
6876-6898 CAAAATGTGGATACTAAGTACCA 
6877-6899 AAAATGTGGATACTAAGTACCAA 
6878-6900 AAATGTGGATACTAAGTACCAAA 
6879-6901 AATGTGGATACTAAGTACCAAAT 
6880-6902 ATGTGGATACTAAGTACCAAATC 
6881-6903 TGTGGATACTAAGTACCAAATCA 
6882-6904 GTGGATACTAAGTACCAAATCAG 
6883-6905 TGGATACTAAGTACCAAATCAGA 
6884-6906 GGATACTAAGTACCAAATCAGAA 
6885-6907 GATACTAAGTACCAAATCAGAAT 
6886-6908 ATACTAAGTACCAAATCAGAATC 
6887-6909 TACTAAGTACCAAATCAGAATCC 
6888-6910 ACTAAGTACCAAATCAGAATCCA 
6889-6911 CTAAGTACCAAATCAGAATCCAG 
6890-6912 TAAGTACCAAATCAGAATCCAGA 
6891-6913 AAGTACCAAATCAGAATCCAGAT 
6892-6914 AGTACCAAATCAGAATCCAGATA 
6893-6915 GTACCAAATCAGAATCCAGATAC 
6894-6916 TACCAAATCAGAATCCAGATACA 
6895-6917 ACCAAATCAGAATCCAGATACAA 
6896-6918 CCAAATCAGAATCCAGATACAAG 
6897-6919 CAAATCAGAATCCAGATACAAGA 
6898-6920 AAATCAGAATCCAGATACAAGAA 

'6899-6921 AATCAGAATCCAGATACAAGAAA 
6900-6922 ATCAGAATCCAGATACAAGAAAA 
6901-6923 TCAGAATCCAGATACAAGAAAAA 
6902-6924 CAGAATCCAGATACAAGAAAAAC 
6903-6925 AGAATCCAGATACAAGAAAAACT 
6904-6926 GAATCCAGATACAAGAAAAACTG 
6905-6927 AATCCAGATACAAGAAAAACTGC 
6906-6928 ATCCAGATACAAGAAAAACTGCA 
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6907-6929 TCCAGATACAAGAAAAACTGCAG 
6908-6930 CCAGATACAAGAAAAACTGCAGC 
6909-6931 CAGATACAAGAAAAACTGCAGCA 
6910-6932 AGATACAAGAAAAACTGCAGCAG 
6911-6933 GATACAAGAAAAACTGCAGCAGC 
6912-6934 ATACAAGAAAAACTGCAGCAGCT 
6913-6935 TACAAGAAAAACTGCAGCAGCTT 
6914-6936 ACAAGAAAAACTGCAGCAGCTTA 
6915-6937 CAAGAAAAACTGCAGCAGCTTAA 
6916-6938 AAGAAAAACTGCAGCAGCTTAAG 
6917-6939 AGAAAAACTGCAGCAGCTTAAGA 
6918-6940 GAAAAACTGCAGCAGCTTAAGAG 
6919-6941 AAAAACTGCAGCAGCTTAAGAGA 
6920-6942 AAAACTGCAGCAGCTTAAGAGAC 
6921-6943 AAACTGCAGCAGCTTAAGAGACA 
6922-6944 AACTGCAGCAGCTTAAGAGACAC 
6923-6945 ACTGCAGCAGCTTAAGAGACACA 
6924-6946 CTGCAGCAGCTTAAGAGACACAT 
6925-6947 TGCAGCAGCTTAAGAGACACATA 
6926-6948 GCAGCAGCTTAAGAGACACATAC 
6927-6949 CAGCAGCTTAAGAGACACATACA 
6928-6950 AGCAGCTTAAGAGACACATACAG 
6929-6951 GCAGCTTAAGAGACACATACAGA 
6930-6952 CAGCTTAAGAGACACATACAGAA 
6931-6953 AGCTTAAGAGACACATACAGAAT 
6932-6954 GCTTAAGAGACACATACAGAATA 
6933-6955 CTTAAGAGACACATACAGAATAT 
6934-6956 TTAAGAGACACATACAGAATATA 
6935-6957 TAAGAGACACATACAGAATATAG 
6936-6958 AAGAGACACATACAGAATATAGA 
6937-6959 AGAGACACATACAGAATATAGAC 
6938-6960 GAGACACATACAGAATATAGACA 
6939-6961 AGACACATACAGAATATAGACAT 
6940-6962 GACACATACAGAATATAGACATC 
6941-6963 ACACATACAGAATATAGACATCC 
6942-6964 CACATACAGAATATAGACATCCA 
6943-6965 ACATACAGAATATAGACATCCAG 
6944-6966 CATACAGAATATAGACATCCAGC 
6945-6967 ATACAGAATATAGACATCCAGCA 
6946-6968 TACAGAATATAGACATCCAGCAC 
6947-6969 ACAGAATATAGACATCCAGCACC 
6948-6970 CAGAATATAGACATCCAGCACCT 
6949-6971 AGAATATAGACATCCAGCACCTA 
6950-6972 GAATATAGACATCCAGCACCTAG 
6951-6973 AATATAGACATCCAGCACCTAGC 
6952-6974 ATATAGACATCCAGCACCTAGCT 
6953-6975 TATAGACATCCAGCACCTAGCTG 
6954-6976 ATAGACATCCAGCACCTAGCTGG 
6955-6977 TAGACATCCAGCACCTAGCTGGA 
6956-6978 AGACATCCAGCACCTAGCTGGAA 
6957-6979 GACATCCAGCACCTAGCTGGAAA 
6958-6980 ACATCCAGCACCTAGCTGGAAAG 
6959-6981 CATCCAGCACCTAGCTGGAAAGT 
6960-6982 ATCCAGCACCTAGCTGGAAAGTT 
6961-6983 TCCAGCACCTAGCTGGAAAGTTA 
6962-6984 CCAGCACCTAGCTGGAAAGTTAA 
6963-6985 CAGCACCTAGCTGGAAAGTTAAA 
6964-6986 AGCACCTAGCTGGAAAGTTAAAA 
6965-6987 GCACCTAGCTGGAAAGTTAAAAC 
6966-6988 CACCTAGCTGGAAAGTTAAAACA 
6967-6989 ACCTAGCTGGAAAGTTAAAACAA 
6968-6990 CCTAGCTGGAAAGTTAAAACAAC 
6969-6991 CTAGCTGGAAAGTTAAAACAACA 
6970-6992 TAGCTGGAAAGTTAAAACAACAC 
6971-6993 AGCTGGAAAGTTAAAACAACACA 
6972-6994 GCTGGAAAGTTAAAACAACACAT 
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6973-6995 CTGGAAAGTTAAAACAACACATT 
6974-6996 TGGAAAGTTAAAACAACACATTG 
6975-6997 GGAAAGTTAAAACAACACATTGA 
6976-6998 GAAAGTTAAAACAACACATTGAG 
6977-6999 AAAGTTAAAACAACACATTGAGG 
6978-7000 AAGTTAAAACAACACATTGAGGC 
6979-7001 AGTTAAAACAACACATTGAGGCT 
6980-7002 GTTAAAACAACACATTGAGGCTA 
6981-7003 TTAAAACAACACATTGAGGCTAT 
6982-7004 TAAAACAACACATTGAGGCTATT 
6983-7005 AAAACAACACATTGAGGCTATTG 
6984-7006 AAACAACACATTGAGGCTATTGA 
6985-7007 AACAACACATTGAGGCTATTGAT 
6986-7008 ACAACACATTGAGGCTATTGATG 
6987-7009 CAACACATTGAGGCTATTGATGT 
6988-7010 AACACATTGAGGCTATTGATGTT 
6989-7011 ACACATTGAGGCTATTGATGTTA 
6990-7012 CACATTGAGGCTATTGATGTTAG 
6991-7013 ACATTGAGGCTATTGATGTTAGA 
6992-7014 CATTGAGGCTATTGATGTTAGAG 
6993-7015 ATTGAGGCTATTGATGTTAGAGT 
6994-7016 TTGAGGCTATTGATGTTAGAGTG 
6995-7017 TGAGGCTATTGATGTTAGAGTGC 
6996-7018 GAGGCTATTGATGTTAGAGTGCT 
6997-7019 AGGCTATTGATGTTAGAGTGCTT 
6998-7020 GGCTATTGATGTTAGAGTGCTTT 
6999-7021 GCTATTGATGTTAGAGTGCTTTT 
7000-7022 CTATTGATGTTAGAGTGCTTTTA 
7001-7023 TATTGATGTTAGAGTGCTTTTAG 
7002-7024 ATTGATGTTAGAGTGCTTTTAGA 
7003-7025 TTGATGTTAGAGTGCTTTTAGAT 
7004-7026 TGATGTTAGAGTGCTTTTAGATC 
7005-7027 GATGTTAGAGTGCTTTTAGATCA 
7006-7028 ATGTTAGAGTGCTTTTAGATCAA 
7007-7029 TGTTAGAGTGCTTTTAGATCAAT 
7008-7030 GTTAGAGTGCTTTTAGATCAATT 
7009-7031 TTAGAGTGCTTTTAGATCAATTG 
7010-7032 TAGAGTGCTTTTAGATCAATTGG 
7011-7033 AGAGTGCTTTTAGATCAATTGGG 
7012-7034 GAGTGCTTTTAGATCAATTGGGA 
7013-7035 AGTGCTTTTAGATCAATTGGGAA 
7014-7036 GTGCTTTTAGATCAATTGGGAAC 
7015-7037 TGCTTTTAGATCAATTGGGAACT 
7016-7038 GCTTTTAGATCAATTGGGAACTA 
7017-7039 CTTTTAGATCAATTGGGAACTAC 
7018-7040 TTTTAGATCAATTGGGAACTACA 
7019-7041 TTTAGATCAATTGGGAACTACAA 
7020-7042 TTAGATCAATTGGGAACTACAAT 
7021-7043 TAGATCAATTGGGAACTACAATT 
7022-7044 AGATCAATTGGGAACTACAATTT 
7023-7045 GATCAATTGGGAACTACAATTTC 
7024-7046 ATCAATTGGGAACTACAATTTCA 
7025-7047 TCAATTGGGAACTACAATTTCAT 
7026-7048 CAATTGGGAACTACAATTTCATT 
7027-7049 AATTGGGAACTACAATTTCATTT 
7028-7050 ATTGGGAACTACAATTTCATTTG 
7029-7051 TTGGGAACTACAATTTCATTTGA 
7030-7052 TGGGAACTACAATTTCATTTGAA 
7031-7053 GGGAACTACAATTTCATTTGAAA 
7032-7054 GGAACTACAATTTCATTTGAAAG 
7033-7055 GAACTACAATTTCATTTGAAAGA 
7034-7056 AACTACAATTTCATTTGAAAGAA 
7035-7057 ACTACAATTTCATTTGAAAGAAT 
7036-7058 CTACAATTTCATTTGAAAGAATA 
7037-7059 TACAATTTCATTTGAAAGAATAA 
7038-7060 ACAATTTCATTTGAAAGAATAAA 
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7039-7061 CAATTTCATTTGAAAGAATAAAT 
7040-7062 AATTTCATTTGAAAGAATAAATG 
7041-7063 ATTTCATTTGAAAGAATAAATGA 
7042-7064 TTTCATTTGAAAGAATAAATGAT 
7043-7065 TTCATTTGAAAGAATAAATGATG 
7044-7066 TCATTTGAAAGAATAAATGATGT 
7045-7067 CATTTGAAAGAATAAATGATGTT 
7046-7068 ATTTGAAAGAATAAATGATGTTC 
7047-7069 TTTGAAAGAATAAATGATGTTCT 
7048-7070 TTGAAAGAATAAATGATGTTCTT 
7049-7071 TGAAAGAATAAATGATGTTCTTG 
7050-7072 GAAAGAATAAATGATGTTCTTGA 
7051-7073 AAAGAATAAATGATGTTCTTGAG 
7052-7074 AAGAATAAATGATGTTCTTGAGC 
7053;...7075 AGAATAAATGATGTTCTTGAGCA 
7054-7076 GAATAAATGATGTTCTTGAGCAT 
7055-7077 AATAAATGATGTTCTTGAGCATG 
7056-7078 ATAAATGATGTTCTTGAGCATGT 
7057-7079 TAAATGATGTTCTTGAGCATGTC 
7058-7080 AAATGATGTTCTTGAGCATGTCA 
7059-7081 AATGATGTTCTTGAGCATGTCAA 
7060-7082 ATGATGTTCTTGAGCATGTCAAA 
7061-7083 TGATGTTCTTGAGCATGTCAAAC 
7062-7084 GATGTTCTTGAGCATGTCAAACA 
7063-7085 ATGTTCTTGAGCATGTCAAACAC 
7064-7086 TGTTCTTGAGCATGTCAAACACT 
7065-7087 GTTCTTGAGCATGTCAAACACTT 
7066-7088 TTCTTGAGCATGTCAAACACTTT 
7067-7089 TCTTGAGCATGTCAAACACTTTG 
7068-7090 CTTGAGCATGTCAAACACTTTGT 
7069-7091 TTGAGCATGTCAAACACTTTGTT 
7070-7092 TGAGCATGTCAAACACTTTGTTA 
7071-7093 GAGCATGTCAAACACTTTGTTAT 
7072-7094 AGCATGTCAAACACTTTGTTATA 
7073-7095 GCATGTCAAACACTTTGTTATAA 
7074-7096 CATGTCAAACACTTTGTTATAAA 
7075-7097 ATGTCAAACACTTTGTTATAAAT 
7076-7098 TGTCAAACACTTTGTTATAAATC 
7077-7099 GTCAAACACTTTGTTATAAATCT 
7078-7100 TCAAACACTTTGTTATAAATCTT 
7079-7101 CAAACACTTTGTTATAAATCTTA 
7080-7102 AAACACTTTGTTATAAATCTTAT 
7081-7103 AACACTTTGTTATAAATCTTATT 
7082-7104 ACACTTTGTTATAAATCTTATTG 
7083-7105 CACTTTGTTATAAATCTTATTGG 
7084-7106 ACTTTGTTATAAATCTTATTGGG 
7085-7107 CTTTGTTATAAATCTTATTGGGG 
7086-7108 TTTGTTATAAATCTTATTGGGGA 
7087-7109 TTGTTATAAATCTTATTGGGGAT 
7088-7110 TGTTATAAATCTTATTGGGGATT 
7089-7111 GTTATAAATCTTATTGGGGATTT 
7090-7112 TTATAAATCTTATTGGGGATTTT 
7091-7113 TATAAATCTTATTGGGGATTTTG 
7092-7114 ATAAATCTTATTGGGGATTTTGA 
7093-7115 TAAATCTTATTGGGGATTTTGAA 
7094-7116 AAATCTTATTGGGGATTTTGAAG 
7095-7117 AATCTTATTGGGGATTTTGAAGT 
7096-7118 ATCTTATTGGGGATTTTGAAGTA 
7097-7119 TCTTATTGGGGATTTTGAAGTAG 
7098-7120 CTTATTGGGGATTTTGAAGTAGC 
7099-7121 TTATTGGGGATTTTGAAGTAGCT 
7100-7122 TATTGGGGATTTTGAAGTAGCTG 
7101-7123 ATTGGGGATTTTGAAGTAGCTGA 
7102-7124 TTGGGGATTTTGAAGTAGCTGAG 
7103-7125 TGGGGATTTTGAAGTAGCTGAGA 
7104-7126 GGGGATTTTGAAGTAGCTGAGAA 
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7105-7127 GGGATTTTGAAGTAGCTGAGAAA 
7106-7128 GGATTTTGAAGTAGCTGAGAAAA 
7107-7129 GATTTTGAAGTAGCTGAGAAAAT 
7108-7130 ATTTTGAAGTAGCTGAGAAAATC 
7109-7131 TTTTGAAGTAGCTGAGAAAATCA 
7110-7132 TTTGAAGTAGCTGAGAAAATCAA 
7111-7133 TTGAAGTAGCTGAGAAAATCAAT 
7112-7134 TGAAGTAGCTGAGAAAATCAATG 
7113-7135 GAAGTAGCTGAGAAAATCAATGC 
7114-7136 AAGTAGCTGAGAAAATCAATGCC 
7115-7137 AGTAGCTGAGAAAATCAATGCCT 
7116-7138 GTAGCTGAGAAAATCAATGCCTT 
7117-7139 TAGCTGAGAAAATCAATGCCTTC 
7118-7140 AGCTGAGAAAATCAATGCCTTCA 
7119-7141 GCTGAGAAAATCAATGCCTTCAG 
7120-7142 CTGAGAAAATCAATGCCTTCAGA 
7121-7143 TGAGAAAATCAATGCCTTCAGAG 
7122-7144 GAGAAAATCAATGCCTTCAGAGC 
7123-7145 AGAAAATCAATGCCTTCAGAGCC 
7124-7146 GAAAATCAATGCCTTCAGAGCCA 
7125-7147 AAAATCAATGCCTTCAGAGCCAA 
7126-7148 AAATCAATGCCTTCAGAGCCAAA 
7127-7149 AATCAATGCCTTCAGAGCCAAAG 
7128-7150 ATCAATGCCTTCAGAGCCAAAGT 
7129-7151 TCAATGCCTTCAGAGCCAAAGTC 
7130-7152 CAATGCCTTCAGAGCCAAAGTCC 
7131-7153 AATGCCTTCAGAGCCAAAGTCCA 
7132-7154 ATGCCTTCAGAGCCAAAGTCCAT 
7133-7155 TGCCTTCAGAGCCAAAGTCCATG 
7134-7156 GCCTTCAGAGCCAAAGTCCATGA 
7135-7157 CCTTCAGAGCCAAAGTCCATGAG 
7136-7158 CTTCAGAGCCAAAGTCCATGAGT 
7137-7159 TTCAGAGCCAAAGTCCATGAGTT 
7138-7160 TCAGAGCCAAAGTCCATGAGTTA 
7139-7161 CAGAGCCAAAGTCCATGAGTTAA 
7140-7162 AGAGCCAAAGTCCATGAGTTAAT 
7141-7163 GAGCCAAAGTCCATGAGTTAATC 
7142-7164 AGCCAAAGTCCATGAGTTAATCG 
7143-7165 GCCAAAGTCCATGAGTTAATCGA 
7144-7166 CCAAAGTCCATGAGTTAATCGAG 
7145-7167 CAAAGTCCATGAGTTAATCGAGA 
7146-7168 AAAGTCCATGAGTTAATCGAGAG 
7147-7169 AAGTCCATGAGTTAATCGAGAGG 
7148-7170 AGTCCATGAGTTAATCGAGAGGT 
7149-7171 GTCCATGAGTTAATCGAGAGGTA 
7150-7172 TCCATGAGTTAATCGAGAGGTAT 
7151-7173 CCATGAGTTAATCGAGAGGTATG 
7152-7174 CATGAGTTAATCGAGAGGTATGA 
7153-7175 ATGAGTTAATCGAGAGGTATGAA 
7154-7176 TGAGTTAATCGAGAGGTATGAAG 
7155-7177 GAGTTAATCGAGAGGTATGAAGT 
7156-7178 AGTTAATCGAGAGGTATGAAGTA 
7157-7179 GTTAATCGAGAGGTATGAAGTAG 
7158-7180 TTAATCGAGAGGTATGAAGTAGA 
7159-7181 TAATCGAGAGGTATGAAGTAGAC 
7160-7182 AATCGAGAGGTATGAAGTAGACC 
7161-7183 ATCGAGAGGTATGAAGTAGACCA 
7162-7184 TCGAGAGGTATGAAGTAGACCAA 
7163-7185 CGAGAGGTATGAAGTAGACCAAC 
7164-7196 GAGAGGTATGAAGTAGACCAACA 
7165-7187 AGAGGTATGAAGTAGACCAACAA 
7166-7188 GAGGTATGAAGTAGACCAACAAA 
7167-7189 AGGTATGAAGTAGACCAACAAAT 
7168-7190 GGTATGAAGTAGACCAACAAATC 
7169-7191 GTATGAAGTAGACCAACAAATCC 
7170-7192 TATGAAGTAGACCAACAAATCCA 
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7171-7193 ATGAAGTAGACCAACAAATCCAG 
7172-7194 TGAAGTAGACCAACAAATCCAGG 
7173-7195 GAAGTAGACCAACAAATCCAGGT 
7174-7196 AAGTAGACCAACAAATCCAGGTT 
7175-7197 AGTAGACCAACAAATCCAGGTTT 
7176-7198 GTAGACCAACAAATCCAGGTTTT 
7177-7199 TAGACCAACAAATCCAGGTTTTA 
7178-7200 AGACCAACAAATCCAGGTTTTAA 
7179-7201 GACCAACAAATCCAGGTTTTAAT 
7180-7202. ACCAACAAATCCAGGTTTTAATG 
7181-7203 CCAACAAATCCAGGTTTTAATGG 
7182-7204 CAACAAATCCAGGTTTTAATGGA 
7183-7205 AACAAATCCAGGTTTTAATGGAT 
7184-7206 ACAAATCCAGGTTTTAATGGATA 
7185-7207 CAAATCCAGGTTTTAATGGATAA 
7186-7208 AAATCCAGGTTTTAATGGATAAA 
7187-7209 AATCCAGGTTTTAATGGATAAAT 
7188-7210 ATCCAGGTTTTAATGGATAAATT 
7189-7211 TCCAGGTTTTAATGGATAAATTA 
7190-7212 CCAGGTTTTAATGGATAAATTAG 
7191-7213 CAGGTTTTAATGGATAAATTAGT 
7192-7214 AGGTTTTAATGGATAAATTAGTA 
7193-7215 GGTTTTAATGGATAAATTAGTAG 
7194-7216 GTTTTAATGGATAAATTAGTAGA 
7195-7217 TTTTAATGGATAAATTAGTAGAG 
7196-7218 TTTAATGGATAAATTAGTAGAGT 
7197-7219 TTAATGGATAAATTAGTAGAGTT 
7198-7220 TAATGGATAAATTAGTAGAGTTG 
7199-:7221 AATGGATAAATTAGTAGAGTTGA 
7200-7222 ATGGATAAATTAGTAGAGTTGAC 
7201-7223 TGGATAAATTAGTAGAGTTGACC 
7202-7224 GGATAAATTAGTAGAGTTGACCC 
7203-7225 GATAAATTAGTAGAGTTGACCCA 
7204-7226 ATAAATTAGTAGAGTTGACCCAC 
7205-7227 TAAATTAGTAGAGTTGACCCACC 
7206-7228 AAATTAGTAGAGTTGACCCACCA 
7207-7229 AATTAGTAGAGTTGACCCACCAA 
7208-7230 ATTAGTAGAGTTGACCCACCAAT 
7209-7231 TTAGTAGAGTTGACCCACCAATA 
7210-7232 TAGTAGAGTTGACCCACCAATAC 
7211-7233 AGTAGAGTTGACCCACCAATACA 
7212-7234 GTAGAGTTGACCCACCAATACAA 
7213-7235 TAGAGTTGACCCACCAATACAAG 
7214-7236 AGAGTTGACCCACCAATACAAGT 
7215-7237 GAGTTGACCCACCAATACAAGTT 
7216-7238 AGTTGACCCACCAATACAAGTTG 
7217-7239 GTTGACCCACCAATACAAGTTGA 
7218-7240 TTGACCCACCAATACAAGTTGAA 
7219-7241 TGACCCACCAATACAAGTTGAAG 
7220-7242 GACCCACCAATACAAGTTGAAGG 
7221-7243 ACCCACCAATACAAGTTGAAGGA 
7222-7244 CCCACCAATACAAGTTGAAGGAG 
7223-7245 CCACCAATACAAGTTGAAGGAGA 
7224-7246 CACCAATACAAGTTGAAGGAGAC 
7225-7247 ACCAATACAAGTTGAAGGAGACT 
7226-7248 CCAATACAAGTTGAAGGAGACTA 
7227-7249 CAATACAAGTTGAAGGAGACTAT 
7228-7250 AATACAAGTTGAAGGAGACTATT 
7229-7251 ATACAAGTTGAAGGAGACTATTC 
7230-7252 TACAAGTTGAAGGAGACTATTCA 
7231-7253 ACAAGTTGAAGGAGACTATTCAG 
7232-7254 CAAGTTGAAGGAGACTATTCAGA 
7233-7255 AAGTTGAAGGAGACTATTCAGAA 
7234-7256 AGTTGAAGGAGACTATTCAGAAG 
7235-7257 GTTGAAGGAGACTATTCAGAAGC 
7236-7258 TTGAAGGAGACTATTCAGAAGCT 
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7237-7259 TGAAGGAGACTATTCAGAAGCTA 
7238-7260 GAAGGAGACTATTCAGAAGCTAA 
7239-7261 AAGGAGACTATTCAGAAGCTAAG 
7240-7262 AGGAGACTATTCAGAAGCTAAGC 
7241-7263 GGAGACTATTCAGAAGCTAAGCA 
7242-7264 GAGACTATTCAGAAGCTAAGCAA 
7243-7265 AGACTATTCAGAAGCTAAGCAAT 
7244-7266 GACTATTCAGAAGCTAAGCAATG 
7245-7267 ACTATTCAGAAGCTAAGCAATGT 
7246-7268 CTATTCAGAAGCTAAGCAATGTC 
7247-7269 TATTCAGAAGCTAAGCAATGTCC 
7248-7270 ATTCAGAAGCTAAGCAATGTCCT 
7249-7271 TTCAGAAGCTAAGCAATGTCCTA 
7250-7272 TCAGAAGCTAAGCAATGTCCTAC 
7251-7273 CAGAAGCTAAGCAATGTCCTACA 
7252-7274 AGAAGCTAAGCAATGTCCTACAA 
7253-7275 GAAGCTAAGCAATGTCCTACAAC 
7254-7276 AAGCTAAGCAATGTCCTACAACA 
7255-7277 AGCTAAGCAATGTCCTACAACAA 
7256-7278 GCTAAGCAATGTCCTACAACAAG 
7257-7279 crAAGCAATGTCCTACAACAAGT 
7258-7280 TAAGCAATGTCCTACAACAAGTT 
7259-7281 AAGCAATGTCCTACAACAAGTTA 
7260-7282 AGCAATGTCCTACAACAAGTTAA 
7261-7283 GCAATGTCCTACAACAAGTTAAG 
7262-7284 CAATGTCCTACAACAAGTTAAGA 
7263-7285 AATGTCCTACAACAAGTTAAGAT 
7264-7286 ATGTCCTACAACAAGTTAAGATA 
7265-7287 TGTCCTACAACAAGTTAAGATAA 
7266-7288 GTCCTACAACAAGTTAAGATAAA 
7267-7289 TCCTACAACAAGTTAAGATAAAA 
7268-7290 CCTACAACAAGTTAAGATAAAAG 
7269-7291 CTACAACAAGTTAAGATAAAAGA 
7270-7292 TACAACAAGTTAAGATAAAAGAT 
7271-7293 ACAACAAGTTAAGATAAAAGATT 
7272-7294 CAACAAGTTAAGATAAAAGATTA 
7273-7295 AACAAGTTAAGATAAAAGATTAC 
7274-7296 ACAAGTTAAGATAAAAGATTACT 
7275-7297 CAAGTTAAGATAAAAGATTACTT 
7276-7298 AAGTTAAGATAAAAGATTACTTT 
7277-7299 AGTTAAGATAAAAGATTACTTTG 
7278-7300 GTTAAGATAAAAGATTACTTTGA 
7279-7301 TTAAGATAAAAGATTACTTTGAG 
7280-7302 TAAGATAAAAGATTACTTTGAGA 
7281-7303 AAGATAAAAGATTACTTTGAGAA 
7282-7304 AGATAAAAGATTACTTTGAGAAA 
7283-7305 GATAAAAGATTACTTTGAGAAAT 
7284-7306 ATAAAAGATTACTTTGAGAAATT 
7285-7307 TAAAAGATTACTTTGAGAAATTG 
7286-7308 AAAAGATTACTTTGAGAAATTGG 
7287-7309 AAAGATTACTTTGAGAAATTGGT 
7288-7310 AAGATTACTTTGAGAAATTGGTT 
7289-7311 AGATTACTTTGAGAAATTGGTTG 
7290-7312 GATTACTTTGAGAAATTGGTTGG 
7291-7313 ATTACTTTGAGAAATTGGTTGGA 
7292-7314 TTACTTTGAGAAATTGGTTGGAT 
7293-7315 TACTTTGAGAAATTGGTTGGATT 
7294-7316 ACTTTGAGAAATTGGTTGGATTT 
7295-7317 CTTTGAGAAATTGGTTGGATTTA 
7296-7318 TTTGAGAAATTGGTTGGATTTAT 
7297-7319 TTGAGAAATTGGTTGGATTTATT 
7298-7320 TGAGAAATTGGTTGGATTTATTG 
7299-7321 GAGAAATTGGTTGGATTTATTGA 
7300-7322 AGAAATTGGTTGGATTTATTGAT 
7301-7323 GAAATTGGTTGGATTTATTGATG 
7302-7324 AAATTGGTTGGATTTATTGATGA 
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7303-7325 AATTGGTTGGATTTATTGATGAT 
7304-7326 ATTGGTTGGATTTATTGATGATG 
7305-7327 TTGGTTGGATTTATTGATGATGC 
7306-7328 TGGTTGGATTTATTGATGATGCT 
7307-7329 GGTTGGATTTATTGATGATGCTG 
7308-7330 GTTGGATTTATTGATGATGCTGT 
7309-7331 TTGGATTTATTGATGATGCTGTG 
7310-7332 TGGATTTATTGATGATGCTGTGA 
7311-7333 GGATTTATTGATGATGCTGTGAA 
7312-7334 GATTTATTGATGATGCTGTGAAG 
7313-7335 ATTTATTGATGATGCTGTGAAGA 
7314-7336 TTTATTGATGATGCTGTGAAGAA 
7315-7337 TTATTGATGATGCTGTGAAGAAG 
7316-7338 TATTGATGATGCTGTGAAGAAGC 
7317-7339 ATTGATGATGCTGTGAAGAAGCT 
7318-7340 TTGATGATGCTGTGAAGAAGCTT 
7319-7341 TGATGATGCTGTGAAGAAGCTTA 
7320-7342 GATGATGCTGTGAAGAAGCTTAA 
7321-7343 ATGATGCTGTGAAGAAGCTTAAT 
7322-7344 TGATGCTGTGAAGAAGCTTAATG 
7323-7345 GATGCTGTGAAGAAGCTTAATGA 
7324-7346 ATGCTGTGAAGAAGCTTAATGAA 
7325-7347 TGCTGTGAAGAAGCTTAATGAAT 
7326-7348 GCTGTGAAGAAGCTTAATGAATT 
7327-7349 CTGTGAAGAAGCTTAATGAATTA 
7328-7350 TGTGAAGAAGCTTAATGAATTAT 
7329-7351 GTGAAGAAGCTTAATGAATTATC 
7330-7352 TGAAGAAGCTTAATGAATTATCT 
7331-7353 GAAGAAGCTTAATGAATTATCTT 
7332-7354 AAGAAGCTTAATGAATTATCTTT 
7333-7355 AGAAGCTTAATGAATTATCTTTT 
7334-7356 GAAGCTTAATGAATTATCTTTTA 
7335-7357 AAGCTTAATGAATTATCTTTTAA 
7336-7358 AGCTTAATGAATTATCTTTTAAA 
7337-7359 GCTTAATGAATTATCTTTTAAAA 
7338-7360 CTTAATGAATTATCTTTTAAAAC 
7339-7361 TTAATGAATTATCTTTTAAAACA 
7340-7362 TAATGAATTATCTTTTAAAACAT 
7341-7363 AATGAATTATCTTTTAAAACATT 
7342-7364 ATGAATTATCTTTTAAAACATTC 

. 7343-7365 TGAATTATCTTTTAAAACATTCA 
7344-7366 GAATTATCTTTTAAAACATTCAT 
7345-7367 AATTATCTTTTAAAACATTCATT 
7346-7368 ATTATCTTTTAAAACATTCATTG 
7347-7369 TTATCTTTTAAAACATTCATTGA 
7348-7370 TATCTTTTAAAACATTCATTGAA 
7349-7371 ATCTTTTAAAACATTCATTGAAG 
7350-7372 TCTTTTAAAACATTCATTGAAGA 
7351-7373 CTTTTAAAACATTCATTGAAGAT 
7352-7374 TTTTAAAACATTCATTGAAGATG 
7353-7375 TTTAAAACATTCATTGAAGATGT 
7354-7376 TTAAAACATTCATTGAAGATGTT 
7355-7377 TAAAACATTCATTGAAGATGTTA 
7356-7378 AAAACATTCATTGAAGATGTTAA 
7357-7379 AAACATTCATTGAAGATGTTAAC 
7358-7380 AACATTCATTGAAGATGTTAACA 
7359-7381 ACATTCATTGAAGATGTTAACAA 
7360-7382 CATTCATTGAAGATGTTAACAAA 
7361-7383 ATTCATTGAAGATGTTAACAAAT 
7362-7384 TTCATTGAAGATGTTAACAAATT 
7363-7385 TCATTGAAGATGTTAACAAATTC 
7364-7386 CATTGAAGATGTTAACAAATTCC 
7365-7387 ATTGAAGATGTTAACAAATTCCT 
7366-7388 TTGAAGATGTTAACAAATTCCTT 
7367-7389 TGAAGATGTTAACAAATTCCTTG 
7368-7390 GAAGATGTTAACAAATTCCTTGA 
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7369-7391 AAGATGTTAACAAATTCCTTGAC 
7370-7392 AGATGTTAACAAATTCCTTGACA 
7371-7393 GATGTTAACAAATTCCTTGACAT 
7372-7394 ATGTTAACAAATTCCTTGACATG 
7373-7395 TGTTAACAAATTCCTTGACATGT 
7374-7396 GTTAACAAATTCCTTGACATGTT 
7375-7397 TTAACAAATTCCTTGACATGTTG 
7376-7398 TAACAAATTCCTTGACATGTTGA 
7377-7399 AACAAATTCCTTGACATGTTGAT 
7378-7400 ACAAATTCCTTGACATGTTGATA 
7379-7401 CAAATTCCTTGACATGTTGATAA 
7380-7402 AAATTCCTTGACATGTTGATAAA 
7381-7403 AATTCCTTGACATGTTGATAAAG 
7382-7404 ATTCCTTGACATGTTGATAAAGA 
7383-7405 TTCCTTGACATGTTGATAAAGAA 
7384-7406 TCCTTGACATGTTGATAAAGAAA 
7385-7407 CCTTGACATGTTGATAAAGAAAT 
7386-7408 CTTGACATGTTGATAAAGAAATT 
7387-7409 TTGACATGTTGATAAAGAAATTA 
7388-7410 TGACATGTTGATAAAGAAATTAA 
7389-7411 GACATGTTGATAAAGAAATTAAA 
7390-7412 ACATGTTGATAAAGAAATTAAAG 
7391-7413 CATGTTGATAAAGAAATTAAAGT 
7392-7414 ATGTTGATAAAGAAATTAAAGTC 
7393-7415 TGTTGATAAAGAAATTAAAGTCA 
7394-7416 GTTGATAAAGAAATTAAAGTCAT 
7395-7417 TTGATAAAGAAATTAAAGTCATT 
7396-7418 TGATAAAGAAATTAAAGTCATTT 
7397-7419 GATAAAGAAATTAAAGTCATTTG 
7398-7420 ATAAAGAAATTAAAGTCATTTGA 
7399-7421 TAAAGAAATTAAAGTCATTTGAT 
7400-7422 AAAGAAATTAAAGTCATTTGATT 
7401-7423 AAGAAATTAAAGTCATTTGATTA 
7402-7424 AGAAATTAAAGTCATTTGATTAC 
7403-7425 GAAATTAAAGTCATTTGATTACC 
7404-7426 AAATTAAAGTCATTTGATTACCA 
7405-7427 AATTAAAGTCATTTGATTACCAC 
7406-7428 ATTAAAGTCATTTGATTACCACC 
7407-7429 TTAAAGTCATTTGATTACCACCA 
7408-7430 TAAAGTCATTTGATTACCACCAG 
7409-7431 AAAGTCATTTGATTACCACCAGT 
7410-7432 AAGTCATTTGATTACCACCAGTT 
7411-7433 AGTCATTTGATTACCACCAGTTT 
7412-7434 GTCATTTGATTACCACCAGTTTG 
7413-7435 TCATTTGATTACCACCAGTTTGT 
7414-7436 CATTTGATTACCACCAGTTTGTA 
7415-7437 ATTTGATTACCACCAGTTTGTAG 
7416-7438 TTTGATTACCACCAGTTTGTAGA 
7417-7439 TTGATTACCACCAGTTTGTAGAT 
7418-7440 TGATTACCACCAGTTTGTAGATG 
7419-7441 GATTACCACCAGTTTGTAGATGA 
7420-7442 ATTACCACCAGTTTGTAGATGAA 
7421-7443 TTACCACCAGTTTGTAGATGAAA 
7422-7444 TACCACCAGTTTGTAGATGAAAC 
7423-7445 ACCACCAGTTTGTAGATGAAACC 
7424-7446 CCACCAGTTTGTAGATGAAACCA 
7425-7447 CACCAGTTTGTAGATGAAACCAA 
7426-7448 ACCAGTTTGTAGATGAAACCAAT 
7427-7449 CCAGTTTGTAGATGAAACCAATG 
7428-7450 CAGTTTGTAGATGAAACCAATGA 
7429-7451 AGTTTGTAGATGAAACCAATGAC 
7430-7452 GTTTGTAGATGAAACCAATGACA 
7431-7453 TTTGTAGATGAAACCAATGACAA 
7432-7454 TTGTAGATGAAACCAATGACAAA 
7433-7455 TGTAGATGAAACCAATGACAAAA 
7434-7456 GTAGATGAAACCAATGACAAAAT 
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7435-7457 TAGATGAAACCAATGACAAAATC 
7436-7458 AGATGAAACCAATGACAAAATCC 
7437-7459 GATGAAACCAATGACAAAATCCG 
7438-7460 ATGAAACCAATGACAAAATCCGT 
7439-7461 TGAAACCAATGACAAAATCCGTG 
7440-7462 GAAACCAATGACAAAATCCGTGA 
7441-7463 AAACCAATGACAAAATCCGTGAG 
7442-7464 AACCAATGACAAAATCCGTGAGG 
7443-7465 ACCAATGACAAAATCCGTGAGGT 
7444-7466 CCAATGACAAAATCCGTGAGGTG 
7445-7467 CAATGACAAAATCCGTGAGGTGA 
7446-7468 AATGACAAAATCCGTGAGGTGAC 
7447-7469 ATGACAAAATCCGTGAGGTGACT 
7448-7470 TGACAAAATCCGTGAGGTGACTC 
7449-7471 GACAAAATCCGTGAGGTGACTCA 
7450-7472 ACAAAATCCGTGAGGTGACTCAG 
7451-7473 CAAAATCCGTGAGGTGACTCAGA 
7452-7474 AAAATCCGTGAGGTGACTCAGAG 
7453-7475 AAATCCGTGAGGTGACTCAGAGA 
7454-7476 AATCCGTGAGGTGACTCAGAGAC 
7455-7477 ATCCGTGAGGTGACTCAGAGACT 
7456-7478 TCCGTGAGGTGACTCAGAGACTC 
7457-7479 CCGTGAGGTGACTCAGAGACTCA 
7458-7480 CGTGAGGTGACTCAGAGACTCAA 
7459-7481 GTGAGGTGACTCAGAGACTCAAT 
7460-7482 TGAGGTGACTCAGAGACTCAATG 
7461-7483 GAGGTGACTCAGAGACTCAATGG 
7462-7484 AGGTGACTCAGAGACTCAATGGT 
7463-7485 GGTGACTCAGAGACTCAATGGTG 
7464-7486 GTGACTCAGAGACTCAATGGTGA 
7465-7487 TGACTCAGAGACTCAATGGTGAA 
7466-7488 GACTCAGAGACTCAATGGTGAAA 
7467-7489 ACTCAGAGACTCAATGGTGAAAT 
7468-7490 CTCAGAGACTCAATGGTGAAATT 
7469-7491 TCAGAGACTCAATGGTGAAATTC 
7470-7492 CAGAGACTCAATGGTGAAATTCA 
7471-7493 AGAGACTCAATGGTGAAATTCAG 
7472-7494 GAGACTCAATGGTGAAATTCAGG 
7473-7495 AGACTCAATGGTGAAATTCAGGC 
7474-7496 GACTCAATGGTGAAATTCAGGCT 
7475-7497 ACTCAATGGTGAAATTCAGGCTC 
7476-7498 CTCAATGGTGAAATTCAGGCTCT 
7477-7499 TCAATGGTGAAATTCAGGCTCTG 
7478-7500 CAATGGTGAAATTCAGGCTCTGG 
7479-7501 AATGGTGAAATTCAGGCTCTGGA 
7480-7502 ATGGTGAAATTCAGGCTCTGGAA 
7481-7503 TGGTGAAATTCAGGCTCTGGAAC 
7482-7504 GGTGAAATTCAGGCTCTGGAACT 
7483-7505 GTGAAATTCAGGCTCTGGAACTA 
7484-7506 TGAAATTCAGGCTCTGGAACTAC 
7485-7507 GAAATTCAGGCTCTGGAACTACC 
7486-7508 AAATTCAGGCTCTGGAACTACCA 
7487-7509 AATTCAGGCTCTGGAACTACCAC 
7488-7510 ATTCAGGCTCTGGAACTACCACA 
7489-7511 TTCAGGCTCTGGAACTACCACAA 
7490-7512 TCAGGCTCTGGAACTACCACAAA 
7491-7513 CAGGCTCTGGAACTACCACAAAA 
7492-7514 AGGCTCTGGAACTACCACAAAAA 
7493-7515 GGCTCTGGAACTACCACAAAAAG 
7494-7516 GCTCTGGAACTACCACAAAAAGC 
7495-7517 CTCTGGAACTACCACAAAAAGCT 
7496-7518 TCTGGAACTACCACAAAAAGCTG 
7497-7519 CTGGAACTACCACAAAAAGCTGA 
7498-7520 TGGAACTACCACAAAAAGCTGAA 
7499-7521 GGAACTACCACAAAAAGCTGAAG 
7500-7522 GAACTACCACAAAAAGCTGAAGC 
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7501-7523 AACTACCACAAAAAGCTGAAGCA 
7502-7524 ACTACCACAAAAAGCTGAAGCAT 
7503-7525 CTACCACAAAAAGCTGAAGCATT 
7504-7526 TACCACAAAAAGCTGAAGCATTA 
7505-7527 ACCACAAAAAGCTGAAGCATTAA 
7506-7528 CCACAAAAAGCTGAAGCATTAAA 
7507-7529 CACAAAAAGCTGAAGCATTAAAA 
7508-7530 ACAAAAAGCTGAAGCATTAAAAC 
7509-7531 CAAAAAGCTGAAGCATTAAAACT 
7510-7532 AAAAAGCTGAAGCATTAAAACTG 
7511-7533 AAAAGCTGAAGCATTAAAACTGT 
7512-7534 AAAGCTGAAGCATTAAAACTGTT 
7513-7535 AAGCTGAAGCATTAAAACTGTTT 
7514-7536 AGCTGAAGCATTAAAACTGTTTT 
7515-7537 GCTGAAGCATTAAAACTGTTTTT 
7516-7538 CTGAAGCATTAAAACTGTTTTTA 
7517-7539 TGAAGCATTAAAACTGTTTTTAG 
7518-7540 GAAGCATTAAAACTGTTTTTAGA 
7519-7541 AAGCATTAAAACTGTTTTTAGAG 
7520-7542 AGCATTAAAACTGTTTTTAGAGG 
7521-7543 GCATTAAAACTGTTTTTAGAGGA 
7522-7544 CATTAAAACTGTTTTTAGAGGAA 
7523-7545 ATTAAAACTGTTTTTAGAGGAAA 
7524-7546 TTAAAACTGTTTTTAGAGGAAAC 
7525-7547 TAAAACTGTTTTTAGAGGAAACC 
7526-7548 AAAACTGTTTTTAGAGGAAACCA 
7527-7549 AAACTGTTTTTAGAGGAAACCAA 
7528-7550 AACTGTTTTTAGAGGAAACCAAG 
7529-7551 ACTGTTTTTAGAGGAAACCAAGG 
7530-7552 CTGTTTTTAGAGGAAACCAAGGC 
7531-7553 TGTTTTTAGAGGAAACCAAGGCC 
7532-7554 GTTTTTAGAGGAAACCAAGGCCA 
7533-7555 TTTTTAGAGGAAACCAAGGCCAC 
7534-7556 TTTTAGAGGAAACCAAGGCCACA 
7535-7557 TTTAGAGGAAACCAAGGCCACAG 
7536-7558 TTAGAGGAAACCAAGGCCACAGT 
7537-7559 TAGAGGAAACCAAGGCCACAGTT 
7538-7560 AGAGGAAACCAAGGCCACAGTTG 
7539-7561 GAGGAAACCAAGGCCACAGTTGC 
7540-7562 AGGAAACCAAGGCCACAGTTGCA 
7541-7563 GGAAACCAAGGCCACAGTTGCAG 
7542-7564 GAAACCAAGGCCACAGTTGCAGT 
7543-7565 AAACCAAGGCCACAGTTGCAGTG 
7544-7566 AACCAAGGCCACAGTTGCAGTGT 
7545-7567 ACCAAGGCCACAGTTGCAGTGTA 
7546-7568 CCAAGGCCACAGTTGCAGTGTAT 
7547-7569 CAAGGCCACAGTTGCAGTGTATC 
7548-7570 AAGGCCACAGTTGCAGTGTATCT 
7549-7571 AGGCCACAGTTGCAGTGTATCTG 
7550-7572 GGCCACAGTTGCAGTGTATCTGG 
7551-7573 GCCACAGTTGCAGTGTATCTGGA 
7552-7574 CCACAGTTGCAGTGTATCTGGAA 
7553-7575 CACAGTTGCAGTGTATCTGGAAA 
7554-7576 ACAGTTGCAGTGTATCTGGAAAG 
7555-7577 CAGTTGCAGTGTATCTGGAAAGC 
7556-7578 AGTTGCAGTGTATCTGGAAAGCC 
7557-7579 GTTGCAGTGTATCTGGAAAGCCT 
7558-7580 TTGCAGTGTATCTGGAAAGCCTA 
7559-7581 TGCAGTGTATCTGGAAAGCCTAC 
7560-7582 GCAGTGTATCTGGAAAGCCTACA 
7561-7583 CAGTGTATCTGGAAAGCCTACAG 
7562-7584 AGTGTATCTGGAAAGCCTACAGG 
7563-7585 GTGTATCTGGAAAGCCTACAGGA 
7564-7586 TGTATCTGGAAAGCCTACAGGAC 
7565-7587 GTATCTGGAAAGCCTACAGGACA 
7566-7588 TATCTGGAAAGCCTACAGGACAC 
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7567-7589 ATCTGGAAAGCCTACAGGACACC 
7568-7590 TCTGGAAAGCCTACAGGACACCA 
7569-7591 CTGGAAAGCCTACAGGACACCAA 
7570-7592 TGGAAAGCCTACAGGACACCAAA 
7571-7593 GGAAAGCCTACAGGACACCAAAA 
7572-7594 GAAAGCCTACAGGACACCAAAAT 
7573-7595 AAAGCCTACAGGACACCAAAATA 
7574-7596 AAGCCTACAGGACACCAAAATAA 
7575-7597 AGCCTACAGGACACCAAAATAAC 
7576-7598 GCCTACAGGACACCAAAATAACC 
7577-7599 CCTACAGGACACCAAAATAACCT 
7578-7600 CTACAGGACACCAAAATAACCTT 
7579-7601 TACAGGACACCAAAATAACCTTA 
7580-7602 ACAGGACACCAAAATAACCTTAA 
7581-7603 CAGGACACCAAAATAACCTTAAT 
7582-7604 AGGACACCAAAATAACCTTAATC 
7583-7605 GGACACCAAAATAACCTTAATCA 
7584-7606 GACACCAAAATAACCTTAATCAT 
7585-7607 ACACCAAAATAACCTTAATCATC 
7586-7608 CACCAAAATAACCTTAATCATCA 
7587-7609 ACCAAAATAACCTTAATCATCAA 
7588-7610 CCAAAATAACCTTAATCATCAAT 
7589-7611 CAAAATAACCTTAATCATCAATT 
7590-7612 AAAATAACCTTAATCATCAATTG 
7591-7613 AAATAACCTTAATCATCAATTGG 
7592-7614 AATAACCTTAATCATCAATTGGT 
7593-7615 ATAACCTTAATCATCAATTGGTT 
7594-7616 TAACCTTAATCATCAATTGGTTA 
7595-7617 AACCTTAATCATCAATTGGTTAC 
7596-7618 ACCTTAATCATCAATTGGTTACA 
7597-7619 CCTTAATCATCAATTGGTTACAG 
7598-7620 CTTAATCATCAATTGGTTACAGG 
7599-7621 TTAATCATCAATTGGTTACAGGA 
7600-7622 TAATCATCAATTGGTTACAGGAG 
7601-7623 AATCATCAATTGGTTACAGGAGG 
7602-7624 ATCATCAATTGGTTACAGGAGGC 
7603-7625 TCATCAATTGGTTACAGGAGGCT 
7604-7626 ·CATCAATTGGTTACAGGAGGCTT 
7605-7627 ATCAATTGGTTACAGGAGGCTTT 
7606-7628 TCAATTGGTTACAGGAGGCTTTA 
7607-7629 CAATTGGTTACAGGAGGCTTTAA 
7608-7630 AATTGGTTACAGGAGGCTTTAAG 
7609-7631 ATTGGTTACAGGAGGCTTTAAGT 
7610-7632 TTGGTTACAGGAGGCTTTAAGTT 
7611-7633 TGGTTACAGGAGGCTTTAAGTTC 
7612-7634 GGTTACAGGAGGCTTTAAGTTCA 
7613-7635 GTTACAGGAGGCTTTAAGTTCAG 
7614-7636 TTACAGGAGGCTTTAAGTTCAGC 
7615-7637 TACAGGAGGCTTTAAGTTCAGCA 
7616-7638 ACAGGAGGCTTTAAGTTCAGCAT 
7617-7639 CAGGAGGCTTTAAGTTCAGCATC 
7618-7640 AGGAGGCTTTAAGTTCAGCATCT 
7619-7641 GGAGGCTTTAAGTTCAGCATCTT 
7620-7642 GAGGCTTTAAGTTCAGCATCTTT 
7621-7643 AGGCTTTAAGTTCAGCATCTTTG 
7622-7644 GGCTTTAAGTTCAGCATCTTTGG 
7623-7645 GCTTTAAGTTCAGCATCTTTGGC 
7624-7646 CT"TTAAGTTCAGCATCTTTGGCT 
7625-7647 TTTAAGTTCAGCATCTTTGGCTC 
7626-7648 TTAAGTTCAGCATCTTTGGCTCA 
7627-7649 TAAGTTCAGCATCTTTGGCTCAC 
7628-7650 AAGTTCAGCATCTTTGGCTCACA 
7629-7651 AGTTCAGCATCTTTGGCTCACAT 
7630-7652 GTTCAGCATCTTTGGCTCACATG 
7631-7653 TTCAGCATCTTTGGCTCACATGA 
7632-7654 TCAGCATCTTTGGCTCACATGAA 
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7633-7655 CAGCATCTTTGGCTCACATGAAG 
7634-7656 AGCATCTTTGGCTCACATGAAGG 
7635-7657 GCATCTTTGGCTCACATGAAGGC 
7636-7658 CATCTTTGGCTCACATGAAGGCC 
7637-7659 ATCTTTGGCTCACATGAAGGCCA 
7638-7660 TCTTTGGCTCACATGAAGGCCAA 
7639-7661 CTTTGGCTCACATGAAGGCCAAA 
7640-7662 TTTGGCTCACATGAAGGCCAAAT 
7641-7663 TTGGCTCACATGAAGGCCAAATT 
7642-7664 TGGCTCACATGAAGGCCAAATTC 
7643-7665 GGCTCACATGAAGGCCAAATTCC 
7644-7666 GCTCACATGAAGGCCAAATTCCG 
7645-7667 CTCACATGAAGGCCAAATTCCGA 
7646-7668 TCACATGAAGGCCAAATTCCGAG 
7647-7669 CACATGAAGGCCAAATTCCGAGA 
7648-7670 ACATGAAGGCCAAATTCCGAGAG 
7649-7671 CATGAAGGCCAAATTCCGAGAGA 
7650-7672 ATGAAGGCCAAATTCCGAGAGAC 
7651-7673 TGAAGGCCAAATTCCGAGAGACT 
7652-7674 GAAGGCCAAATTCCGAGAGACTC 
7653-7675 AAGGCCAAATTCCGAGAGACTCT 
7654-7676 AGGCCAAATTCCGAGAGACTCTA 
7655-7677 GGCCAAATTCCGAGAGACTCTAG 
7656-7678 GCCAAATTCCGAGAGACTCTAGA 
7657-7679 CCAAATTCCGAGAGACTCTAGAA 
7658-7680 CAAATTCCGAGAGACTCTAGAAG 
7659-7681 AAATTCCGAGAGACTCTAGAAGA 
7660-7682 AATTCCGAGAGACTCTAGAAGAT 
7661-7683 ATTCCGAGAGACTCTAGAAGATA 
7662-7684 TTCCGAGAGACTCTAGAAGATAC 
7663-7685 TCCGAGAGACTCTAGAAGATACA 
7664-7686 CCGAGAGACTCTAGAAGATACAC 
7665-7687 CGAGAGACTCTAGAAGATACACG 
7666-7688 GAGAGACTCTAGAAGATACACGA 
7667-7689 AGAGACTCTAGAAGATACACGAG 
7668-7690 GAGACTCTAGAAGATACACGAGA 
7669-7691 AGACTCTAGAAGATACACGAGAC 
7670-7692 GACTCTAGAAGATACACGAGACC 
7671-7693 ACTCTAGAAGATACACGAGACCG 
7672-7694 CTCTAGAAGATACACGAGACCGA 
7673-7695 TCTAGAAGATACACGAGACCGAA 
7674-7696 CTAGAAGATACACGAGACCGAAT 
7675-7697 TAGAAGATACACGAGACCGAATG 
7676-7698 AGAAGATACACGAGACCGAATGT 
7677-7699 GAAGATACACGAGACCGAATGTA 
7678-7700 AAGATACACGAGACCGAATGTAT 
7679-7701 AGATACACGAGACCGAATGTATC 
7680-7702 GATACACGAGACCGAATGTATCA 
7681-7703 ATACACGAGACCGAATGTATCAA 
7682-7704 TACACGAGACCGAATGTATCAAA 
7683-7705 ACACGAGACCGAATGTATCAAAT 
7684-7706 CACGAGACCGAATGTATCAAATG 
7685-7707 ACGAGACCGAATGTATCAAATGG 
7686-7708 CGAGACCGAATGTATCAAATGGA 
7687-7709 GAGACCGAATGTATCAAATGGAC 
7688-7710 AGACCGAATGTATCAAATGGACA 
7689-7711 GACCGAATGTATCAAATGGACAT 
7690-7712 ACCGAATGTATCAAATGGACATT 
7691-7713 CCGAATGTATCAAATGGACATTC 
7692-7714 CGAATGTATCAAATGGACATTCA 
7693-7715 GAATGTATCAAATGGACATTCAG 
7694-7716 AATGTATCAAATGGACATTCAGC 
7695-7717 ATGTATCAAATGGACATTCAGCA 
7696-7718 TGTATCAAATGGACATTCAGCAG 
7697-7719 GTATCAAATGGACATTCAGCAGG 
7698-7720 TATCAAATGGACATTCAGCAGGA 
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7699-7721 ATCAAATGGACATTCAGCAGGAA 
7700-7722 TCAAATGGACATTCAGCAGGAAC 
7701-7723 CAAATGGACATTCAGCAGGAACT 
7702-7724 AAATGGACATTCAGCAGGAACTT 
7703-7725 AATGGACATTCAGCAGGAACTTC 
7704-7726 ATGGACATTCAGCAGGAACTTCA 
7705-7727 TGGACATTCAGCAGGAACTTCAA 
7706-7728 GGACATTCAGCAGGAACTTCAAC 
7707-7729 GACATTCAGCAGGAACTTCAACG 
7708-7730 ACATTCAGCAGGAACTTCAACGA 
7709-7731 CATTCAGCAGGAACTTCAACGAT 
7710-7732 ATTCAGCAGGAACTTCAACGATA 
7711-7733 TTCAGCAGGAACTTCAACGATAC 
7712-7734 TCAGCAGGAACTTCAACGATACC 
7713-7735 CAGCAGGAACTTCAACGATACCT 
7714-7736 AGCAGGAACTTCAACGATACCTG 
7715-7737 GCAGGAACTTCAACGATACCTGT 
7716-7738 CAGGAACTTCAACGATACCTGTC 
7717-7739 AGGAACTTCAACGATACCTGTCT 
7718-7740 GGAACTTCAACGATACCTGTCTC 
7719-7741 GAACTTCAACGATACCTGTCTCT 
7720-7742 AACTTCAACGATACCTGTCTCTG 
7721-7743 ACTTCAACGATACCTGTCTCTGG 
7722-7744 CTTCAACGATACCTGTCTCTGGT 
7723-7745 TTCAACGATACCTGTCTCTGGTA 
7724-7746 TCAACGATACCTGTCTCTGGTAG 
7725-7747 CAACGATACCTGTCTCTGGTAGG 
7726-7748 AACGATACCTGTCTCTGGTAGGC 
7727-7749 ACGATACCTGTCTCTGGTAGGCC 
7728-7750 CGATACCTGTCTCTGGTAGGCCA 
7729-7751 GATACCTGTCTCTGGTAGGCCAG 
7730-7752 ATACCTGTCTCTGGTAGGCCAGG 
7731-7753 TACCTGTCTCTGGTAGGCCAGGT 
7732-7754 ACCTGTCTCTGGTAGGCCAGGTT 
7733-7755 CCTGTCTCTGGTAGGCCAGGTTT 
7734-7756 CTGTCTCTGGTAGGCCAGGTTTA 
7735-7757 TGTCTCTGGTAGGCCAGGTTTAT 
7736-7758 GTCTCTGGTAGGCCAGGTTTATA 
7737-7759 TCTCTGGTAGGCCAGGTTTATAG 
7738-7760 CTCTGGTAGGCCAGGTTTATAGC 
7739-7761 TCTGGTAGGCCAGGTTTATAGCA 
7740-7762 CTGGTAGGCCAGGTTTATAGCAC 
7741-7763 TGGTAGGCCAGGTTTATAGCACA 
7742-7764 GGTAGGCCAGGTTTATAGCACAC 
7743-7765 GTAGGCCAGGTTTATAGCACACT 
7744-7766 TAGGCCAGGTTTATAGCACACTT 
7745-7767 AGGCCAGGTTTATAGCACACTTG 
7746-7768 GGCCAGGTTTATAGCACACTTGT 
7747-7769 GCCAGGTTTATAGCACACTTGTC 
7748-7770 CCAGGTTTATAGCACACTTGTCA 
7749-7771 CAGGTTTATAGCACACTTGTCAC 
7750-7772 AGGTTTATAGCACACTTGTCACC 
7751-7773 GGTTTATAGCACACTTGTCACCT 
7752-7774 GTTTATAGCACACTTGTCACCTA 
7753-7775 TTTATAGCACACTTGTCACCTAC 
7754-7776 TTATAGCACACTTGTCACCTACA 
7755-7777 TATAGCACACTTGTCACCTACAT 
7756-7778 ATAGCACACTTGTCACCTACATT 
7757-7779 TAGCACACTTGTCACCTACATTT 
7758-7780 AGCACACTTGTCACCTACATTTC 
7759-7781 GCACACTTGTCACCTACATTTCT 
7760-7782 CACACTTGTCACCTACATTTCTG 
7761-7783 ACACTTGTCACCTACATTTCTGA 
7762-7784 CACTTGTCACCTACATTTCTGAT 
7763-7785 ACTTGTCACCTACATTTCTGATT 
7764-7786 CTTGTCACCTACATTTCTGATTG 
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7765-7787 TTGTCACCTACATTTCTGATTGG 
7766-7788 TGTCACCTACATTTCTGATTGGT 
7767-7789 GTCACCTACATTTCTGATTGGTG 
7768-7790 TCACCTACATTTCTGATTGGTGG 
7769-7791 CACCTACATTTCTGATTGGTGGA 
7770-7792 ACCTACATTTCTGATTGGTGGAC 
7771-7793 CCTACATTTCTGATTGGTGGACT 
7772-7794 CTACATTTCTGATTGGTGGACTC 
7773-7795 TACATTTCTGATTGGTGGACTCT 
7774-7796 ACATTTCTGATTGGTGGACTCTT 
7775-7797 CATTTCTGATTGGTGGACTCTTG 
7776-7798 ATTTCTGATTGGTGGACTCTTGC 
7777-7799 TTTCTGATTGGTGGACTCTTGCT 
7778-7800 TTCTGATTGGTGGACTCTTGCTG 
7779-7801 TCTGATTGGTGGACTCTTGCTGC 
7780-7802 CTGATTGGTGGACTCTTGCTGCT 
7781-7803 TGATTGGTGGACTCTTGCTGCTA 
7782-7804 GATTGGTGGACTCTTGCTGCTAA 
7783-7805 ATTGGTGGACTCTTGCTGCTAAG 
7784-7806 TTGGTGGACTCTTGCTGCTAAGA 
7785-7807 TGGTGGACTCTTGCTGCTAAGAA 
7786-7808 GGTGGACTCTTGCTGCTAAGAAC 
7787-7809 GTGGACTCTTGCTGCTAAGAACC 
7788-7810 TGGACTCTTGCTGCTAAGAACCT 
7789-7811 GGACTCTTGCTGCTAAGAACCTT 
7790-7812 GACTCTTGCTGCTAAGAACCTTA 
7791-7813 ACTCTTGCTGCTAAGAACCTTAC 
7792-7814 CTCTTGCTGCTAAGAACCTTACT 
7793-7815 TCTTGCTGCTAAGAACCTTACTG 
7794-7816 CTTGCTGCTAAGAACCTTACTGA 
7795-7817 TTGCTGCTAAGAACCTTACTGAC 
7796-7818 TGCTGCTAAGAACCTTACTGACT 
7797-7819 GCTGCTAAGAACCTTACTGACTT 
7798-7820 CTGCTAAGAACCTTACTGACTTT 
7799-7821 TGCTAAGAACCTTACTGACTTTG 
7800-7822 GCTAAGAACCTTACTGACTTTGC 
7801-7823 CTAAGAACCTTACTGACTTTGCA 
7802-7824 TAAGAACCTTACTGACTTTGCAG 
7803-7825 AAGAACCTTACTGACTTTGCAGA 
7804-7826 AGAACCTTACTGACTTTGCAGAG 
7805-7827 GAACCTTACTGACTTTGCAGAGC 
7806-7828 AACCTTACTGACTTTGCAGAGCA 
7807-7829 ACCTTACTGACTTTGCAGAGCAA 
7808-7830 CCTTACTGACTTTGCAGAGCAAT 
7809-7831 CTTACTGACTTTGCAGAGCAATA 
7810-7832 TTACTGACTTTGCAGAGCAATAT 
7811-7833 TACTGACTTTGCAGAGCAATATT 
7812-7834 ACTGACTTTGCAGAGCAATATTC 
7613-7835 CTGACTTTGCAGAGCAATATTCT 
7814-7836 TGACTTTGCAGAGCAATATTCTA 
7815-7837 GACTTTGCAGAGCAATATTCTAT 
7816-7838 ACTTTGCAGAGCAATATTCTATC 
7617-7839 CTTTGCAGAGCAATATTCTATCC 
7818-7840 TTTGCAGAGCAATATTCTATCCA 
7819-7841 TTGCAGAGCAATATTCTATCCAA 
7820-7842 TGCAGAGCAATATTCTATCCAAG 
7821-7843 GCAGAGCAATATTCTATCCAAGA 
7822-7844 CAGAGCAATATTCTATCCAAGAT 
7823-7845 AGAGCAATATTCTATCCAAGATT 
7824-7846 GAGCAATATTCTATCCAAGATTG 
7825-7847 AGCAATATTCTATCCAAGATTGG 
7826-7848 GCAATATTCTATCCAAGATTGGG 
7827-7849 CAATATTCTATCCAAGATTGGGC 
7828-7850 AATATTCTATCCAAGATTGGGCT 
7829-7851 ATATTCTATCCAAGATTGGGCTA 
7830-7852 TATTCTATCCAAGATTGGGCTAA 
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7831-7853 ATTCTATCCAAGATTGGGCTAAA 
7832-7854 TTCTATCCAAGATTGGGCTAAAC 
7833-7855 TCTATCCAAGATTGGGCTAAACG 
7834-7856 CTATCCAAGATTGGGCTAAACGT 
7835-7857 TATCCAAGATTGGGCTAAACGTA 
7836-7858 ATCCAAGATTGGGCTAAACGTAT 
7837-7859 TCCAAGATTGGGCTAAACGTATG 
7838-7860 CCAAGATTGGGCTAAACGTATGA 
7839-7861 CAAGATTGGGCTAAACGTATGAA 
7840-7862 AAGATTGGGCTAAACGTATGAAA 
7841-7863 AGATTGGGCTAAACGTATGAAAG 
7842-7864 GATTGGGCTAAACGTATGAAAGC 
7843-7865 ATTGGGCTAAACGTATGAAAGCA 
7844-7866 TTGGGCTAAACGTATGAAAGCAT 
7845-7867 TGGGCTAAACGTATGAAAGCATT 
7846-7868 GGGCTAAACGTATGAAAGCATTG 
7847-7869 GGCTAAACGTATGAAAGCATTGG 
7848-7870 GCTAAACGTATGAAAGCATTGGT 
7849-7871 CTAAACGTATGAAAGCATTGGTA 
7850-7872 TAAACGTATGAAAGCATTGGTAG 
7851-7873 AAACGTATGAAAGCATTGGTAGA 
7852-7874 AACGTATGAAAGCATTGGTAGAG 
7853-7875 ACGTATGAAAGCATTGGTAGAGC 
7854-7876 CGTATGAAAGCATTGGTAGAGCA 
7855-7877 GTATGAAAGCATTGGTAGAGCAA 
7856-7878 TATGAAAGCATTGGTAGAGCAAG 
7857-7879 ATGAAAGCATTGGTAGAGCAAGG 
7858-7880 TGAAAGCATTGGTAGAGCAAGGG 
7859-7881 GAAAGCATTGGTAGAGCAAGGGT 
7860-7882 AAAGCATTGGTAGAGCAAGGGTT 
7861-7883 AAGCATTGGTAGAGCAAGGGTTC 
7862-7884 AGCATTGGTAGAGCAAGGGTTCA 
7863-7885 GCATTGGTAGAGCAAGGGTTCAC 
7864-7886 CATTGGTAGAGCAAGGGTTCACT 
7865-7887 ATTGGTAGAGCAAGGGTTCACTG 
7866-7888 TTGGTAGAGCAAGGGTTCACTGT 
7867-7889 TGGTAGAGCAAGGGTTCACTGTT 
7868-7890 . GGTAGAGCAAGGGTTCACTGTTC 
7869-7891 GTAGAGCAAGGGTTCACTGTTCC 
7870-7892 TAGAGCAAGGGTTCACTGTTCCT 
7871-7893 AGAGCAAGGGTTCACTGTTCCTG 
7872-7894 GAGCAAGGGTTCACTGTTCCTGA 
7873-7895 AGCAAGGGTTCACTGTTCCTGAA 
7874-7896 GCAAGGGTTCACTGTTCCTGAAA 
7875-7897 CAAGGGTTCACTGTTCCTGAAAT 
7876-7898 AAGGGTTCACTGTTCCTGAAATC 
7877-7899 AGGGTTCACTGTTCCTGAAATCA 
7878-7900 GGGTTCACTGTTCCTGAAATCAA 
7879-7901 GGTTCACTGTTCCTGAAATCAAG 
7880-7902 GTTCACTGTTCCTGAAATCAAGA 
7881-7903 TTCACTGTTCCTGAAATCAAGAC 
7882-7904 TCACTGTTCCTGAAATCAAGACC 
7883-7905 CACTGTTCCTGAAATCAAGACCA 
7884-7906 ACTGTTCCTGAAATCAAGACCAT 
7885-7907 CTGTTCCTGAAATCAAGACCATC 
7886-7908 TGTTCCTGAAATCAAGACCATCC 
7887-7909 GTTCCTGAAATCAAGACCATCCT 
7888-7910 TTCCTGAAATCAAGACCATCCTT 
7889-7911 TCCTGAAATCAAGACCATCCTTG 
7890-7912 CCTGAAATCAAGACCATCCTTGG 
7891-7913 CTGAAATCAAGACCATCCTTGGG 
7892-7914 TGAAATCAAGACCATCCTTGGGA 
7893-7915 GAAATCAAGACCATCCTTGGGAC 
7894-7916 AAATCAAGACCATCCTTGGGACC 
7895-7917 AATCAAGACCATCCTTGGGACCA 
7896-7918 ATCAAGACCATCCTTGGGACCAT 
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7897-7919 TCAAGACCATCCTTGGGACCATG 
7898-7920 CAAGACCATCCTTGGGACCATGC 
7899-7921 AAGACCATCCTTGGGACCATGCC 
7900-7922 AGACCATCCTTGGGACCATGCCT 
7901-7923 GACCATCCTTGGGACCATGCCTG 
7902-7924 ACCATCCTTGGGACCATGCCTGC 
7903-7925 CCATCCTTGGGACCATGCCTGCC 
7904-7926 CATCCTTGGGACCATGCCTGCCT 
7905-7927 ATCCTTGGGACCATGCCTGCCTT 
7906-7928 TCCTTGGGACCATGCCTGCCTTT 
7907-7929 CCTTGGGACCATGCCTGCCTTTG 
7908-7930 CTTGGGACCATGCCTGCCTTTGA 
7909-7931 TTGGGACCATGCCTGCCTTTGAA 
7910-7932 TGGGACCATGCCTGCCTTTGAAG 
7911-7933 GGGACCATGCCTGCCTTTGAAGT 
7912-7934 GGACCATGCCTGCCTTTGAAGTC 
7913-7935 GACCATGCCTGCCTTTGAAGTCA 
7914-7936 ACCATGCCTGCCTTTGAAGTCAG 
7915-7937 CCATGCCTGCCTTTGAAGTCAGT 
7916-7938 CATGCCTGCCTTTGAAGTCAGTC 
7917-7939 ATGCCTGCCTTTGAAGTCAGTCT 
7918-7940 TGCCTGCCTTTGAAGTCAGTCTT 
7919-7941 GCCTGCCTTTGAAGTCAGTCTTC 
7920-7942 CCTGCCTTTGAAGTCAGTCTTCA 
7921-7943 CTGCCTTTGAAGTCAGTCTTCAG 
7922-7944 TGCCTTTGAAGTCAGTCTTCAGG 
7923-7945 GCCTTTGAAGTCAGTCTTCAGGC 
7924-7946 CCTTTGAAGTCAGTCTTCAGGCT 
7925-7947 CTTTGAAGTCAGTCTTCAGGCTC 
7926-7948 TTTGAAGTCAGTCTTCAGGCTCT 
7927-7949 TTGAAGTCAGTCTTCAGGCTCTT 
7928-7950 TGAAGTCAGTCTTCAGGCTCTTC 
7929-7951 GAAGTCAGTCTTCAGGCTCTTCA 
7930-7952 AAGTCAGTCTTCAGGCTCTTCAG 
7931-7953 AGTCAGTCTTCAGGCTCTTCAGA 
7932-7954 GTCAGTCTTCAGGCTCTTCAGAA 
7933-7955 TCAGTCTTCAGGCTCTTCAGAAA 
7934-7956 CAGTCTTCAGGCTCTTCAGAAAG 
7935-7957 AGTCTTCAGGCTCTTCAGAAAGC 
7936-7958 GTCTTCAGGCTCTTCAGAAAGCT 
7937-7959 TCTTCAGGCTCTTCAGAAAGCTA 
7938-7960 CTTCAGGCTCTTCAGAAAGCTAC 
7939-7961 TTCAGGCTCTTCAGAAAGCTACC 
7940-7962 TCAGGCTCTTCAGAAAGCTACCT 
7941-7963 CAGGCTCTTCAGAAAGCTACCTT 
7942-7964 AGGCTCTTCAGAAAGCTACCTTC 
7943-7965 GGCTCTTCAGAAAGCTACCTTCC 
7944-7966 GCTCTTCAGAAAGCTACCTTCCA 
7945-7967 CTCTTCAGAAAGCTACCTTCCAG 
7946-7968 TCTTCAGAAAGCTACCTTCCAGA 
7947-7969 CTTCAGAAAGCTACCTTCCAGAC 
7948-7970 TTCAGAAAGCTACCTTCCAGACA 
7949-7971 TCAGAAAGCTACCTTCCAGACAC 
7950-7972 CAGAAAGCTACCTTCCAGACACC 
7951-7973 AGAAAGCTACCTTCCAGACACCT 
7952-7974 GAAAGCTACCTTCCAGACACCTG 
7953-7975 AAAGCTACCTTCCAGACACCTGA 
7954-7976 AAGCTACCTTCCAGACACCTGAT 
7955-7977 AGCTACCTTCCAGACACCTGATT 
7956-7978 GCTACCTTCCAGACACCTGATTT 
7957-7979 CTACCTTCCAGACACCTGATTTT 
7958-7980 TACCTTCCAGACACCTGATTTTA 
7959-7981 ACCTTCCAGACACCTGATTTTAT 
7960-7982 CCTTCCAGACACCTGATTTTATA 
7961-7983 CTTCCAGACACCTGATTTTATAG 
7962-7984 TTCCAGACACCTGATTTTATAGT 
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7963-7985 TCCAGACACCTGATTTTATAGTC 
7964-7986 CCAGACACCTGATTTTATAGTCC 
7965-7987 CAGACACCTGATTTTATAGTCCC 
7966-7988 AGACACCTGATTTTATAGTCCCC 
7967-7989 GACACCTGATTTTATAGTCCCCC 
7968-7990 ACACCTGATTTTATAGTCCCCCT 
7969-7991 CACCTGATTTTATAGTCCCCCTA 
7970-7992 ACCTGATTTTATAGTCCCCCTAA 
7971-7993 CCTGATTTTATAGTCCCCCTAAC 
7972-7994 CTGATTTTATAGTCCCCCTAACA 
7973-7995 TGATTTTATAGTCCCCCTAACAG 
7974-7996 GATTTTATAGTCCCCCTAACAGA 
7975-7997 ATTTTATAGTCCCCCTAACAGAT 
7976-7998 TTTTATAGTCCCCCTAACAGATT 
7977-7999 TTTATAGTCCCCCTAACAGATTT 
7978-8000 TTATAGTCCCCCTAACAGATTTG 
7979-8001 TATAGTCCCCCTAACAGATTTGA 
7980-8002 ATAGTCCCCCTAACAGATTTGAG 
7981-8003 TAGTCCCCCTAACAGATTTGAGG 
7982-8004 AGTCCCCCTAACAGATTTGAGGA 
7983-8005 GTCCCCCTAACAGATTTGAGGAT 
7984-8006 TCCCCCTAACAGATTTGAGGATT 
7985-8007 CCCCCTAACAGATTTGAGGATTC 
7986-8008 CCCCTAACAGATTTGAGGATTCC 
7987-8009 CCCTAACAGATTTGAGGATTCCA 
7988-8010 CCTAACAGATTTGAGGATTCCAT 
7989-8011 CTAACAGATTTGAGGATTCCATC 
7990-8012 TAACAGATTTGAGGATTCCATCA 
7991-8013 AACAGATTTGAGGATTCCATCAG 
7992-8014 ACAGATTTGAGGATTCCATCAGT 
7993-8015 CAGATTTGAGGATTCCATCAGTT 
7994-8016 AGATTTGAGGATTCCATCAGTTC 
7995-8017 GATTTGAGGATTCCATCAGTTCA 
7996-8018 ATTTGAGGATTCCATCAGTTCAG 
7997-8019 TTTGAGGATTCCATCAGTTCAGA 
7998-8020 TTGAGGATTCCATCAGTTCAGAT 
7999-8021 TGAGGATTCCATCAGTTCAGATA 
8000-8022 GAGGATTCCATCAGTTCAGATAA 
8001-8023 AGGATTCCATCAGTTCAGATAAA 
8002-8024 GGATTCCATCAGTTCAGATAAAC 
8003-8025 GATTCCATCAGTTCAGATAAACT 
8004-8026 ATTCCATCAGTTCAGATAAACTT 
8005-8027 TTCCATCAGTTCAGATAAACTTC 
8006-8028 TCCATCAGTTCAGATAAACTTCA 
8007-8029 CCATCAGTTCAGATAAACTTCAA 
8008-8030 CATCAGTTCAGATAAACTTCAAA 
8009-8031 ATCAGTTCAGATAAACTTCAAAG 
8010-8032 TCAGTTCAGATAAACTTCAAAGA 
8011-8033 CAGTTCAGATAAACTTCAAAGAC 
8012-8034 AGTTCAGATAAACTTCAAAGACT 
8013-8035 GTTCAGATAAACTTCAAAGACTT 
8014-8036 TTCAGATAAACTTCAAAGACTTA 
8015-8037 TCAGATAAACTTCAAAGACTTAA 
8016-8038 ·. CAGATAAACTTCAAAGACTTAAA 
8017-8039 AGATAAACTTCAAAGACTTAAAA 
8018-8040 GATAAACTTCAAAGACTTAAAAA 
8019-8041 ATAAACTTCAAAGACTTAAAAAA 
8020-8042 TAAACTTCAAAGACTTAAAAAAT 
8021-8043 AAACTTCAAAGACTTAAAAAATA 
8022-8044 AACTTCAAAGACTTAAAAAATAT 
8023-8045 ACTTCAAAGACTTAAAAAATATA 
8024-8046 CTTCAAAGACTTAAAAAATATAA 
8025-8047 TTCAAAGACTTAAAAAATATAAA 
8026-8048 TCAAAGACTTAAAAAATATAAAA 
8027-8049 CAAAGACTTAAAAAATATAAAAA 
8028-8050 AAAGACTTAAAAAATATAAAAAT 
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8029-8051 AAGACTTAAAAAATATAAAAATC 
8030-8052 AGACTTAAAAAATATAAAAATCC 
8031-8053 GACTTAAAAAATATAAAAATCCC 
8032-8054 ACTTAAAAAATATAAAAATCCCA 
8033-8055 CTTAAAAAATATAAAAATCCCAT 
8034-8056 TTAAAAAATATAAAAATCCCATC 
8035-8057 TAAAAAATATAAAAATCCCATCC 
8036-8058 AAAAAATATAAAAATCCCATCCA 
8037-8059 AAAAATATAAAAATCCCATCCAG 
8038-8060 AAAATATAAAAATCCCATCCAGG 
8039-8061 AAATATAAAAATCCCATCCAGGT 
8040-8062 AATATAAAAATCCCATCCAGGTT 
8041-8063 ATATAAAAATCCCATCCAGGTTT 
8042-8064 TATAAAAATCCCATCCAGGTTTT 
8043-8065 ATAAAAATCCCATCCAGGTTTTC 
8044-8066 TAAAAATCCCATCCAGGTTTTCC 
8045-8067 AAAAATCCCATCCAGGTTTTCCA 
8046-8068 AAAATCCCATCCAGGTTTTCCAC 
8047-8069 AAATCCCATCCAGGTTTTCCACA 
8048-8070 AATCCCATCCAGGTTTTCCACAC 
8049-8071 ATCCCATCCAGGTTTTCCACACC 
8050-8072 TCCCATCCAGGTTTTCCACACCA 
8051-8073 CCCATCCAGGTTTTCCACACCAG 
8052-8074 CCATCCAGGTTTTCCACACCAGA 
8053-8075 CATCCAGGTTTTCCACACCAGAA 
8054-8076 ATCCAGGTTTTCCACACCAGAAT 
8055-8077 TCCAGGTTTTCCACACCAGAATT 
8056-8078 CCAGGTTTTCCACACCAGAATTT 
8057-8079 CAGGTTTTCCACACCAGAATTTA 
8058-8080 AGGTTTTCCACACCAGAATTTAC 
8059-8081 GGTTTTCCACACCAGAATTTACC 
8060-8082 GTTTTCCACACCAGAATTTACCA 
8061-8083 TTTTCCACACCAGAATTTACCAT 
8062-8084 TTTCCACACCAGAATTTACCATC 
8063-8085 TTCCACACCAGAATTTACCATCC 
8064-8086 TCCACACCAGAATTTACCATCCT 
8065-8087 CCACACCAGAATTTACCATCCTT 
8066-8088 CACACCAGAATTTACCATCCTTA 
8067-8089 ACACCAGAATTTACCATCCTTAA 
8068-8090 CACCAGAATTTACCATCCTTAAC 
8069-8091 ACCAGAATTTACCATCCTTAACA 
8070-8092 CCAGAATTTACCATCCTTAACAC 
8071-8093 CAGAATTTACCATCCTTAACACC 
8072-8094 AGAATTTACCATCCTTAACACCT 
8073-8095 GAATTTACCATCCTTAACACCTT 
8074-8096 AATTTACCATCCTTAACACCTTC 
8075-8097 ATTTACCATCCTTAACACCTTCC 
8076-8098 TTTACCATCCTTAACACCTTCCA 
8077-8099 TTACCATCCTTAACACCTTCCAC 
8078-8100 TACCATCCTTAACACCTTCCACA 
8079-8101 ACCATCCTTAACACCTTCCACAT 
8080-8102 CCATCCTTAACACCTTCCACATT 
8081-8103 CATCCTTAACACCTTCCACATTC 
8082-8104 ATCCTTAACACCTTCCACATTCC 
8083-8105 TCCTTAACACCTTCCACATTCCT 
8084-8106 CCTTAACACCTTCCACATTCCTT 
8085-8107 CTTAACACCTTCCACATTCCTTC 
8086-8108 TTAACACCTTCCACATTCCTTCC 
8087-8109 TAACACCTTCCACATTCCTTCCT 
8088-8110 AACACCTTCCACATTCCTTCCTT 
8089-8111 ACACCTTCCACATTCCTTCCTTT 
8090-8112 CACCTTCCACATTCCTTCCTTTA 
8091-8113 ACCTTCCACATTCCTTCCTTTAC 
8092-8114 CCTTCCACATTCCTTCCTTTACA 
8093-8115 CTTCCACATTCCTTCCTTTACAA 
8094-8116 TTCCACATTCCTTCCTTTACAAT . 
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8095-8117 TCCACATTCCTTCCTTTACAATT 
8096-8118 CCACATTCCTTCCTTTACAATTG 
8097-8119 CACATTCCTTCCTTTACAATTGA 
8098-8120 ACATTCCTTCCTTTACAATTGAC 
8099-8121 CATTCCTTCCTTTACAATTGACT 
8100-8122 ATTCCTTCCTTTACAATTGACTT 
8101-8123 TTCCTTCCTTTACAATTGACTTT 
8102-8124 TCCTTCCTTTACAATTGACTTTG 
8103-8125 CCTTCCTTTACAATTGACTTTGT 
8104-8126 CTTCCTTTACAATTGACTTTGTC 
8105-8127 TTCCTTTACAATTGACTTTGTCG 
8106-8128 TCCTTTACAATTGACTTTGTCGA 
8107-8129 CCTTTACAATTGACTTTGTCGAA 
8108-8130 CTTTACAATTGACTTTGTCGAAA 
8109-8131 TTTACAATTGACTTTGTCGAAAT 
8110-8132 TTACAATTGACTTTGTCGAAATG 
8111-8133 TACAATTGACTTTGTCGAAATGA 
8112-8134 ACAATTGACTTTGTCGAAATGAA 
8113-8135 CAATTGACTTTGTCGAAATGAAA 
8114-8136 AATTGACTTTGTCGAAATGAAAG 
8115'-8137 ATTGACTTTGTCGAAATGAAAGT 
8116-8138 TTGACTTTGTCGAAATGAAAGTA 
8117-8139 TGACTTTGTCGAAATGAAAGTAA 
8118-8140 GACTTTGTCGAAATGAAAGTAAA 
8119-8141 ACTTTGTCGAAATGAAAGTAAAG 
8120-8142 CTTTGTCGAAATGAAAGTAAAGA 
8121-8143 TTTGTCGAAATGAAAGTAAAGAT 
8122-8144 TTGTCGAAATGAAAGTAAAGATC 
8123-8145 TGTCGAAATGAAAGTAAAGATCA 
8124-8146 GTCGAAATGAAAGTAAAGATCAT 
8125-8147 TCGAAATGAAAGTAAAGATCATC 
8126-8148 CGAAATGAAAGTAAAGATCATCA 
8127-8149 GAAATGAAAGTAAAGATCATCAG 
8128-8150 AAATGAAAGTAAAGATCATCAGA 
8129-8151 AATGAAAGTAAAGATCATCAGAA 
8130-8152 ATGAAAGTAAAGATCATCAGAAC 
8131-8153 TGAAAGTAAAGATCATCAGAACC 
8132-8154 GAAAGTAAAGATCATCAGAACCA 
8133-8155 AAAGTAAAGATCATCAGAACCAT 
8134-8156 AAGTAAAGATCATCAGAACCATT 
8135-8157 AGTAAAGATCATCAGAACCATTG 
8136-8158 GTAAAGATCATCAGAACCATTGA 
8137-8159 TAAAGATCATCAGAACCATTGAC 
8138-8160 AAAGATCATCAGAACCATTGACC 
8139-8161 AAGATCATCAGAACCATTGACCA 
8140-8162 AGATCATCAGAACCATTGACCAG 
8141-8163 GATCATCAGAACCATTGACCAGA 
8142-8164 ATCATCAGAACCATTGACCAGAT 
8143-8165 TCATCAGAACCATTGACCAGATG 
8144-8166 CATCAGAACCATTGACCAGATGC 
8145-8167 ATCAGAACCATTGACCAGATGCA 
8146-8168 TCAGAACCATTGACCAGATGCAG 
8147-8169 CAGAACCATTGACCAGATGCAGA 
8148-8170 AGAACCATTGACCAGATGCAGAA 
8149-8171 GAACCATTGACCAGATGCAGAAC 
8150-8172 AACCATTGACCAGATGCAGAACA 
8151-8173 ACCATTGACCAGATGCAGAACAG 
8152-8174 CCATTGACCAGATGCAGAACAGT 
8153-8175 CATTGACCAGATGCAGAACAGTG 
8154-8176 ATTGACCAGATGCAGAACAGTGA 
8155-8177 TTGACCAGATGCAGAACAGTGAG 
8156-8178 TGACCAGATGCAGAACAGTGAGC 
8157-8179 GACCAGATGCAGAACAGTGAGCT 
8158-8180 ACCAGATGCAGAACAGTGAGCTG 
8159-8181 CCAGATGCAGAACAGTGAGCTGC 
8160-8182 CAGATGCAGAACAGTGAGCTGCA 
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8161-8183 AGATGCAGAACAGTGAGCTGCAG 
8162-8184 GATGCAGAACAGTGAGCTGCAGT 
8163-8185 ATGCAGAACAGTGAGCTGCAGTG 
8164-8186 TGCAGAACAGTGAGCTGCAGTGG 
8165-8187 GCAGAACAGTGAGCTGCAGTGGC 
8166-8188 CAGAACAGTGAGCTGCAGTGGCC 
8167-8189 AGAACAGTGAGCTGCAGTGGCCC 
8168-8190 GAACAGTGAGCTGCAGTGGCCCG 
8169-8191 AACAGTGAGCTGCAGTGGCCCGT 
8170-8192 ACAGTGAGCTGCAGTGGCCCGTT 
8171-8193 CAGTGAGCTGCAGTGGCCCGTTC 
8172-8194 AGTGAGCTGCAGTGGCCCGTTCC 
8173-8195 GTGAGCTGCAGTGGCCCGTTCCA 
8174-8196 TGAGCTGCAGTGGCCCGTTCCAG 
8175-8197 GAGCTGCAGTGGCCCGTTCCAGA 
8176-8198 AGCTGCAGTGGCCCGTTCCAGAT 
8177-8199 GCTGCAGTGGCCCGTTCCAGATA 
8178-8200 CTGCAGTGGCCCGTTCCAGATAT 
8179-8201 TGCAGTGGCCCGTTCCAGATATA 
8180-8202 GCAGTGGCCCGTTCCAGATATAT 
8181-8203 CAGTGGCCCGTTCCAGATATATA 
8182-8204 AGTGGCCCGTTCCAGATATATAT 
8183-8205 GTGGCCCGTTCCAGATATATATC 
8184-8206 TGGCCCGTTCCAGATATATATCT 
8185-8207 GGCCCGTTCCAGATATATATCTC 
8186-8208 GCCCGTTCCAGATATATATCTCA 
8187-8209 CCCGTTCCAGATATATATCTCAG 
8188-8210 CCGTTCCAGATATATATCTCAGG 
8189-8211 CGTTCCAGATATATATCTCAGGG 
8190-8212 GTTCCAGATATATATCTCAGGGA 
8191-8213 TTCCAGATATATATCTCAGGGAT 
8192-8214 TCCAGATATATATCTCAGGGATC 
8193-8215 CCAGATATATATCTCAGGGATCT 
8194-8216 CAGATATATATCTCAGGGATCTG 
8195-8217 AGATATATATCTCAGGGATCTGA 
8196-8218 GATATATATCTCAGGGATCTGAA 
8197-8219 ATATATATCTCAGGGATCTGAAG 
8198-8220 TATATATCTCAGGGATCTGAAGG 
8199-8221 ATATATCTCAGGGATCTGAAGGT 
8200-8222 TATATCTCAGGGATCTGAAGGTG 
8201-8223 ATATCTCAGGGATCTGAAGGTGG 
8202-8224 TATCTCAGGGATCTGAAGGTGGA 
8203-8225 ATCTCAGGGATCTGAAGGTGGAG 
8204-8226 TCTCAGGGATCTGAAGGTGGAGG 
8205-8227 CTCAGGGATCTGAAGGTGGAGGA 
8206-8228 TCAGGGATCTGAAGGTGGAGGAC 
8207-8229 CAGGGATCTGAAGGTGGAGGACA 
8208-8230 AGGGATCTGAAGGTGGAGGACAT 
8209-8231 GGGATCTGAAGGTGGAGGACATT 
8210-8232 GGATCTGAAGGTGGAGGACATTC 
8211-8233 GATCTGAAGGTGGAGGACATTCC 
8212-8234 ATCTGAAGGTGGAGGACATTCCT 
8213-8235 TCTGAAGGTGGAGGACATTCCTC 
8214-8236 CTGAAGGTGGAGGACATTCCTCT 
8215-8237 TGAAGGTGGAGGACATTCCTCTA 
8216-8238 GAAGGTGGAGGACATTCCTCTAG 
8217-8239 AAGGTGGAGGACATTCCTCTAGC 
8218-8240 AGGTGGAGGACATTCCTCTAGCG 
8219-8241 GGTGGAGGACATTCCTCTAGCGA 
8220-8242 G.TGGAGGACATTCCTCTAGCGAG 
8221-8243 TGGAGGACATTCCTCTAGCGAGA 
8222-8244 GGAGGACATTCCTCTAGCGAGAA 
8223-8245 GAGGACATTCCTCTAGCGAGAAT 
8224-8246 AGGACATTCCTCTAGCGAGAATC 
8225-8247 GGACATTCCTCTAGCGAGAATCA 
8226-8248 GACATTCCTCTAGCGAGAATCAC 
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8227-8249 ACATTCCTCTAGCGAGAATCACC 
6228-8250 CATTCCTCTAGCGAGAATCACCC 
8229-8251 ATTCCTCTAGCGAGAATCACCCT 
8230-8252 TTCCTCTAGCGAGAATCACCCTG 
8231-8253 TCCTCTAGCGAGAATCACCCTGC 
8232-8254 CCTCTAGCGAGAATCACCCTGCC 
8233-8255 CTCTAGCGAGAATCACCCTGCCA 
8234-8256 TCTAGCGAGAATCACCCTGCCAG 
8235-8257 CTAGCGAGAATCACCCTGCCAGA 
8236-8258 TAGCGAGAATCACCCTGCCAGAC 
8237-8259 AGCGAGAATCACCCTGCCAGACT 
8238-8260 GCGAGAATCACCCTGCCAGACTT 
8239-8261 CGAGAATCACCCTGCCAGACTTC 
8240-8262 GAGAATCACCCTGCCAGACTTCC 
8241-8263 AGAATCACCCTGCCAGACTTCCG 
8242-8264 GAATCACCCTGCCAGACTTCCGT 
8243-8265 AATCACCCTGCCAGACTTCCGTT 
8244-8266 ATCACCCTGCCAGACTTCCGTTT 
8245-8267 TCACCCTGCCAGACTTCCGTTTA 
8246-8268 CACCCTGCCAGACTTCCGTTTAC 
8247-8269 ACCCTGCCAGACTTCCGTTTACC 
8248-8270 CCCTGCCAGACTTCCGTTTACCA 
8249-8271 CCTGCCAGACTTCCGTTTACCAG 
8250-8272 CTGCCAGACTTCCGTTTACCAGA 
8251-8273 TGCCAGACTTCCGTTTACCAGAA 
8252-8274 GCCAGACTTCCGTTTACCAGAAA 
8253-8275 CCAGACTTCCGTTTACCAGAAAT 
8254-8276 CAGACTTCCGTTTACCAGAAATC 
8255-8277 AGACTTCCGTTTACCAGAAATCG 
8256-8278 GACTTCCGTTTACCAGAAATCGC 
8257-8279 ACTTCCGTTTACCAGAAATCGCA 
8258-8280 'CTTCCGTTTACCAGAAATCGCAA 
8259-8281 TTCCGTTTACCAGAAATCGCAAT 
8260-8282 TCCGTTTACCAGAAATCGCAATT 
8261-8283 CCGTTTACCAGAAATCGCAATTC 
8262-8284 CGTTTACCAGAAATCGCAATTCC 
8263-8285 GTTTACCAGAAATCGCAATTCCA 
8264-8286 TTTACCAGAAATCGCAATTCCAG 
8265-8287 TTACCAGAAATCGCAATTCCAGA 
8266-8288 TACCAGAAATCGCAATTCCAGAA 
8267-8289 ACCAGAAATCGCAATTCCAGAAT 
8268-8290 CCAGAAATCGCAATTCCAGAATT 
8269-8291 CAGAAATCGCAATTCCAGAATTC 
8270-8292 AGAAATCGCAATTCCAGAATTCA 
8271-8293 GAAATCGCAATTCCAGAATTCAT 
8272-8294 AAATCGCAATTCCAGAATTCATA 
8273-8295 AATCGCAATTCCAGAATTCATAA 
8274-8296 ATCGCAATTCCAGAATTCATAAT 
8275-8297 TCGCAATTCCAGAATTCATAATC 
8276-8298 CGCAATTCCAGAATTCATAATCC 
8277-8299 GCAATTCCAGAATTCATAATCCC 
8278-8300 CAATTCCAGAATTCATAATCCCA 
8279-8301 AATTCCAGAATTCATAATCCCAA 
8280-8302 ATTCCAGAATTCATAATCCCAAC 
8281-8303 TTCCAGAATTCATAATCCCAACT 
8282-8304 TCCAGAATTCATAATCCCAACTC 
8283-8305 CCAGAATTCATAATCCCAACTCT 
8284-8306 CAGAATTCATAATCCCAACTCTC 
8285-8307 AGAATTCATAATCCCAACTCTCA 
8286-8308 GAATTCATAATCCCAACTCTCAA 
8287-8309 AATTCATAATCCCAACTCTCAAC 
8288-8310 ATTCATAATCCCAACTCTCAACC 
8289-8311 TTCATAATCCCAACTCTCAACCT 
8290-8312 TCATAATCCCAACTCTCAACCTT 
8291-8313 CATAATCCCAACTCTCAACCTTA 
8292-8314 ATAATCCCAACTCTCAACCTTAA 
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8293-8315 TAATCCCAACTCTCAACCTTAAT 
8294-8316 AATCCCAACTCTCAACCTTAATG 
8295-6317 ATCCCAACTCTCAACCTTAATGA 
8296-8316 TCCCAACTCTCAACCTTAATGAT 
8297-8319 CCCAACTCTCAACCTTAATGATT 
8298-8320 CCAACTCTCAACCTTAATGATTT 
8299-8321 CAACTCTCAACCTTAATGATTTT 
8300-8322 AACTCTCAACCTTAATGATTTTC 
8301-8323 ACTCTCAACCTTAATGATTTTCA 
8302-8324 CTCTCAACCTTAATGATTTTCAA 
8303-8325 TCTCAACCTTAATGATTTTCAAG 
8304-8326 CTCAACCTTAATGATTTTCAAGT 
8305-8327 TCAACCTTAATGATTTTCAAGTT 
8306-8328 CAACCTTAATGATTTTCAAGTTC 
8307-8329 AACCTTAATGATTTTCAAGTTCC 
8308-8330 ACCTTAATGATTTTCAAGTTCCT 
8309-8331 CCTTAATGATTTTCAAGTTCCTG 
8310-8332 CTTAATGATTTTCAAGTTCCTGA 
8311-8333 TTAATGATTTTCAAGTTCCTGAC 
8312-8334 TAATGATTTTCAAGTTCCTGACC 
8313-8335 AATGATTTTCAAGTTCCTGACCT 
8314-8336 ATGATTTTCAAGTTCCTGACCTT 
8315-8337 TGATTTTCAAGTTCCTGACCTTC 
8316-8338 GATTTTCAAGTTCCTGACCTTCA 
8317-8339 ATTTTCAAGTTCCTGACCTTCAC 
8318-8340 TTTTCAAGTTCCTGACCTTCACA 
8319-8341 TTTCAAGTTCCTGACCTTCACAT 
8320-8342 TTCAAGTTCCTGACCTTCACATA 
8321-8343 TCAAGTTCCTGACCTTCACATAC 
8322-8344 CAAGTTCCTGACCTTCACATACC 
8323-8345 AAGTTCCTGACCTTCACATACCA 
8324-8346 AGTTCCTGACCTTCACATACCAG 
8325-8347 GTTCCTGACCTTCACATACCAGA 
8326-8348 TTCCTGACCTTCACATACCAGAA 
8327-8349 TCCTGACCTTCACATACCAGAAT 
8328-8350 CCTGACCTTCACATACCAGAATT 
8329-8351 CTGACCTTCACATACCAGAATTC 
8330-8352 TGACCTTCACATACCAGAATTCC 
8331-8353 GACCTTCACATACCAGAATTCCA 
8332-8354 ACCTTCACATACCAGAATTCCAG 
8333-8355 CCTTCACATACCAGAATTCCAGC 
8334-8356 CTTCACATACCAGAATTCCAGCT 
8335-8357 TTCACATACCAGAATTCCAGCTT 
8336-8358 TCACATACCAGAATTCCAGCTTC 
8337-8359 CACATACCAGAATTCCAGCTTCC 
8338-8360 ACATACCAGAATTCCAGCTTCCC 
8339-8361 CATACCAGAATTCCAGCTTCCCC 
8340-8362 ATACCAGAATTCCAGCTTCCCCA 
8341-8363 TACCAGAATTCCAGCTTCCCCAC 
8342-8364 ACCAGAATTCCAGCTTCCCCACA 
8343-8365 CCAGAATTCCAGCTTCCCCACAT 
8344-8366 CAGAATTCCAGCTTCCCCACATC 
8345-8367 AGAATTCCAGCTTCCCCACATCT 
834 6-8368 GAATTCCAGCTTCCCCACATCTC 
8347-8369 AATTCCAGCTTCCCCACATCTCA 
8348-8370 ATTCCAGCTTCCCCACATCTCAC 
8349-8371 TTCCAGCTTCCCCACATCTCACA 
8350-8372 TCCAGCTTCCCCACATCTCACAC 
8351-8373 CCAGCTTCCCCACATCTCACACA 
8352-8374 CAGCTTCCCCACATCTCACACAC 
8353-8375 AGCTTCCCCACATCTCACACACA 
8354-8376 GCTTCCCCACATCTCACACACAA 
8355-8377 CTTCCCCACATCTCACACACAAT 
8356-8378 TTCCCCACATCTCACACACAATT 
8357-8379 TCCCCACATCTCACACACAATTG 
8358-8380 CCCCACATCTCACACACAATTGA 



Moderna Ex 1003-p. 151 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 150 of 236 US 2006/0134189 A1 

Position Sequence 
8359-8381 CCCACATCTCACACACAATTGAA 
8360-8382 CCACATCTCACACACAATTGAAG 
8361-8383 CACATCTCACACACAATTGAAGT 
8362-8384 ACATCTCACACACAATTGAAGTA 
8363-8385 CATCTCACACACAATTGAAGTAC 
8364-8386 ATCTCACACACAATTGAAGTACC 
8365-8387 TCTCACACACAATTGAAGTACCT 
8366-8388 CTCACACACAATTGAAGTACCTA 
8367-8389 TCACACACAATTGAAGTACCTAC 
8368-8390 CACACACAATTGAAGTACCTACT 
8369-8391 ACACACAATTGAAGTACCTACTT 
8370-8392 CACACAATTGAAGTACCTACTTT 
8371-8393 ACACAATTGAAGTACCTACTTTT 
8372-8394 CACAATTGAAGTACCTACTTTTG 
8373-8395 ACAATTGAAGTACCTACTTTTGG 
8374-8396 CAATTGAAGTACCTACTTTTGGC 
8375-8397 AATTGAAGTACCTACTTTTGGCA 
8376-8398 ATTGAAGTACCTACTTTTGGCAA 
8377-8399 TTGAAGTACCTACTTTTGGCAAG 
8378-8400 TGAAGTACCTACTTTTGGCAAGC 
8379-8401 GAAGTACCTACTTTTGGCAAGCT 
8380-8402 AAGTACCTACTTTTGGCAAGCTA 
8381-8403 AGTACCTACTTTTGGCAAGCTAT· 
8382-8404 GTACCTACTTTTGGCAAGCTATA 
8383-8405 TACCTACTTTTGGCAAGCTATAC 
8384-8406 ACCTACTTTTGGCAAGCTATACA 
8385-8407 CCTACTTTTGGCAAGCTATACAG 
8386-8408 CTACTTTTGGCAAGCTATACAGT 
8387-8409 TACTTTTGGCAAGCTATACAGTA 
8388-8410 ACTTTTGGCAAGCTATACAGTAT 
8389-8411 CTTTTGGCAAGCTATACAGTATT 
8390-8412 TTTTGGCAAGCTATACAGTATTC 
8391-8413 TTTGGCAAGCTATACAGTATTCT 
8392-8414 TTGGCAAGCTATACAGTATTCTG 
8393-8415 TGGCAAGCTATACAGTATTCTGA 
8394-8416 GGCAAGCTATACAGTATTCTGAA 
8395-8417 GCAAGCTATACAGTATTCTGAAA 
8396-8418 CAAGCTATACAGTATTCTGAAAA 
8397-8419 AAGCTATACAGTATTCTGAAAAT 
8398-8420 AGCTATACAGTATTCTGAAAATC 
8399-8421 GCTATACAGTATTCTGAAAATCC 
8400-8422 CTATACAGTATTCTGAAAATCCA 
8401-8423 TATACAGTATTCTGAAAATCCAA 
8402-8424 ATACAGTATTCTGAAAATCCAAT 
8403-8425 TACAGTATTCTGAAAATCCAATC 
8404-8426 ACAGTATTCTGAAAATCCAATCT 
8405-8427 CAGTATTCTGAAAATCCAATCTC 
8406-8428 AGTATTCTGAAAATCCAATCTCC 
8407-8429 GTATTCTGAAAATCCAATCTCCT 
8408-8430 TATTCTGAAAATCCAATCTCCTC 
8409-8431 ATTCTGAAAATCCAATCTCCTCT 
8410-8432 TTCTGAAAATCCAATCTCCTCTT 
8411-8433 TCTGAAAATCCAATCTCCTCTTT 
8412-8434 CTGAAAATCCAATCTCCTCTTTT 
8413-8435 TGAAAATCCAATCTCCTCTTTTC 
8414-8436 GAAAATCCAATCTCCTCTTTTCA 
8415-8437 AAAATCCAATCTCCTCTTTTCAC 
8416-8438 AAATCCAATCTCCTCTTTTCACA 
8417-8439 AATCCAATCTCCTCTTTTCACAT 
8418-8440 ATCCAATCTCCTCTTTTCACATT 
8419-8441 TCCAATCTCCTCTTTTCACATTA 
8420-8442 CCAATCTCCTCTTTTCACATTAG 
8421-8443 CAATCTCCTCTTTTCACATTAGA 
8422-8444 AATCTCCTCTTTTCACATTAGAT 
8423-8445 ATCTCCTCTTTTCACATTAGATG 
8424-8446 TCTCCTCTTTTCACATTAGATGC 
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8425-8447 CTCCTCTTTTCACATTAGATGCA 
8426-6446 TCCTCTTTTCACATTAGATGCAA 
8427-8449 CCTCTTTTCACATTAGATGCAAA 
8428-8450 CTCTTTTCACATTAGATGCAAAT 
8429-8451 TCTTTTCACATTAGATGCAAATG 
8430-8452 CTTTTCACATTAGATGCAAATGC 
8431-8453 TTTTCACATTAGATGCAAATGCT 
8432-8454 TTTCACATTAGATGCAAATGCTG 
8433-8455 TTCACATTAGATGCAAATGCTGA 
8434-8456 TCACATTAGATGCAAATGCTGAC 
8435-8457 CACATTAGATGCAAATGCTGACA 
8436-8458 . ACATTAGATGCAAATGCTGACAT 
8437-8459 CATTAGATGCAAATGCTGACATA 
8438-8460 ATTAGATGCAAATGCTGACATAG 
8439-8461 TTAGATGCAAATGCTGACATAGG 
8440-8462 TAGATGCAAATGCTGACATAGGG 
8441-8463 AGATGCAAATGCTGACATAGGGA 
8442-8464 GATGCAAATGCTGACATAGGGAA 
8443-8465 ATGCAAATGCTGACATAGGGAAT 
8444-8466 TGCAAATGCTGACATAGGGAATG 
8445-8467 GCAAATGCTGACATAGGGAATGG 
8446-8468 CAAATGCTGACATAGGGAATGGA 
8447-8469 AAATGCTGACATAGGGAATGGAA 
8448-8470 AATGCTGACATAGGGAATGGAAC 
8449-8471 ATGCTGACATAGGGAATGGAACC 
8450-8472 TGCTGACATAGGGAATGGAACCA 
8451-8473 GCTGACATAGGGAATGGAACCAC 
8452-8474 CTGACATAGGGAATGGAACCACC 
8453-8475 TGACATAGGGAATGGAACCACCT 
8454-8476 GACATAGGGAATGGAACCACCTC 
8455-8477 ACATAGGGAATGGAACCACCTCA 
8456-8478 CATAGGGAATGGAACCACCTCAG 
8457-8479 ATAGGGAATGGAACCACCTCAGC 
8458-8480 TAGGGAATGGAACCACCTCAGCA 
8459-8481 AGGGAATGGAACCACCTCAGCAA 
8460-8482 GGGAATGGAACCACCTCAGCAAA 
8461-8483 GGAATGGAACCACCTCAGCAAAC 
8462-8484 GAATGGAACCACCTCAGCAAACG 
8463-8485 AATGGAACCACCTCAGCAAACGA 
8464-8486 ATGGAACCACCTCAGCAAACGAA 
8465-8487 TGGAACCACCTCAGCAAACGAAG 
8466-8488 GGAACCACCTCAGCAAACGAAGC 
8467-8489 GAACCACCTCAGCAAACGAAGCA 
8468-8490 AACCACCTCAGCAAACGAAGCAG 
8469-8491 ACCACCTCAGCAAACGAAGCAGG 
847.0-8492 CCACCTCAGCAAACGAAGCAGGT 
8471-8493 CACCTCAGCAAACGAAGCAGGTA 
8472-8494 ACCTCAGCAAACGAAGCAGGTAT 
8473-8495 CCTCAGCAAACGAAGCAGGTATC 
8474-8496 CTCAGCAAACGAAGCAGGTATCG 
8475-8497 TCAGCAAACGAAGCAGGTATCGC 
8476-8498 CAGCAAACGAAGCAGGTATCGCA 
8477-8499 AGCAAACGAAGCAGGTATCGCAG 
8478-8500 GCAAACGAAGCAGGTATCGCAGC 
8479-8501 CAAACGAAGCAGGTATCGCAGCT 
8480-8502 AAACGAAGCAGGTATCGCAGCTT 
8481-8503 AACGAAGCAGGTATCGCAGCTTC 
8482-8504 ACGAAGCAGGTATCGCAGCTTCC 
8483-8505 CGAAGCAGGTATCGCAGCTTCCA 
8484-8506 GAAGCAGGTATCGCAGCTTCCAT 
8485-8507 AAGCAGGTATCGCAGCTTCCATC 
8486-8508 AGCAGGTATCGCAGCTTCCATCA 
8487-8509 GCAGGTATCGCAGCTTCCATCAC 
8488-8510 CAGGTATCGCAGCTTCCATCACT 
8489-8511 AGGTATCGCAGCTTCCATCACTG 
8490-8512 GGTATCGCAGCTTCCATCACTGC 
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8491-8513 GTATCGCAGCTTCCATCACTGCC 
8492-8514 TATCGCAGCTTCCATCACTGCCA 
8493-8515 ATCGCAGCTTCCATCACTGCCAA 
8494-8516 TCGCAGCTTCCATCACTGCCAAA 
8495-8517 CGCAGCTTCCATCACTGCCAAAG 
8496-8518 GCAGCTTCCATCACTGCCAAAGG 
8497-8519 CAGCTTCCATCACTGCCAAAGGA 
8498-8520 AGCTTCCATCACTGCCAAAGGAG 
8499-8521 GCTTCCATCACTGCCAAAGGAGA 
8500-8522 CTTCCATCACTGCCAAAGGAGAG 
8501-8523 TTCCATCACTGCCAAAGGAGAGT 
8502-8524 TCCATCACTGCCAAAGGAGAGTC 
8503-8525 CCATCACTGCCAAAGGAGAGTCC 
8504-8526 CATCACTGCCAAAGGAGAGTCCA 
8505-8527 ATCACTGCCAAAGGAGAGTCCAA 
8506-8528 TCACTGCCAAAGGAGAGTCCAAA 
8507-8529 CACTGCCAAAGGAGAGTCCAAAT 
8508-8530 ACTGCCAAAGGAGAGTCCAAATT 
8509-8531 CTGCCAAAGGAGAGTCCAAATTA 
8510-8532 TGCCAAAGGAGAGTCCAAATTAG 
8511-8533 GCCAAAGGAGAGTCCAAATTAGA 
8512-8534 CCAAAGGAGAGTCCAAATTAGAA 
8513-8535 CAAAGGAGAGTCCAAATTAGAAG 
8514-8536 AAAGGAGAGTCCAAATTAGAAGT 
8515-8537 AAGGAGAGTCCAAATTAGAAGTT 
8516-8538 AGGAGAGTCCAAATTAGAAGTTC 
8517-8539 GGAGAGTCCAAATTAGAAGTTCT 
8518-8540 GAGAGTCCAAATTAGAAGTTCTC 
8519-8541 AGAGTCCAAATTAGAAGTTCTCA 
8520-8542 GAGTCCAAATTAGAAGTTCTCAA 
8521-8543 AGTCCAAATTAGAAGTTCTCAAT 
8522-8544 GTCCAAATTAGAAGTTCTCAATT 
8523-8545 TCCAAATTAGAAGTTCTCAATTT 
8524-8546 CCAAATTAGAAGTTCTCAATTTT 
8525-8547 CAAATTAGAAGTTCTCAATTTTG 
8526-8548 AAATTAGAAGTTCTCAATTTTGA 
8527-8549 AATTAGAAGTTCTCAATTTTGAT 
8528-8550 ATTAGAAGTTCTCAATTTTGATT 
8529-8551 TTAGAAGTTCTCAATTTTGATTT 
8530-8552 TAGAAGTTCTCAATTTTGATTTT 
8531-8553 AGAAGTTCTCAATTTTGATTTTC 
8532-8554 GAAGTTCTCAATTTTGATTTTCA 
8533-8555 AAGTTCTCAATTTTGATTTTCAA 
8534-8556 AGTTCTCAATTTTGATTTTCAAG 
8535-8557 GTTCTCAATTTTGATTTTCAAGC 
8536-8558 TTCTCAATTTTGATTTTCAAGCA 
8537-8559 TCTCAATTTTGATTTTCAAGCAA 
8538-8560 CTCAATTTTGATTTTCAAGCAAA 
8539-8561 TCAATTTTGATTTTCAAGCAAAT 
8540-8562 CAATTTTGATTTTCAAGCAAATG 
8541-8563 AATTTTGATTTTCAAGCAAATGC 
8542-8564 ATTTTGATTTTCAAGCAAATGCA 
8543-8565 TTTTGATTTTCAAGCAAATGCAC 
8544-8566 TTTGATTTTCAAGCAAATGCACA 
8545-8567 TTGATTTTCAAGCAAATGCACAA 
8546-8568 TGATTTTCAAGCAAATGCACAAC 
8547-8569 GATTTTCAAGCAAATGCACAACT 
8548-8570 ATTTTCAAGCAAATGCACAACTC 
8549-8571 TTTTCAAGCAAATGCACAACTCT 
8550-8572 TTTCAAGCAAATGCACAACTCTC 
8551-8573 TTCAAGCAAATGCACAACTCTCA 
8552-8574 TCAAGCAAATGCACAACTCTCAA 
8553-8575 CAAGCAAATGCACAACTCTCAAA 
8554-8576 AAGCAAATGCACAACTCTCAAAC 
8555-8577 AGCAAATGCACAACTCTCAAACC 
8556-8578 GCAAATGCACAACTCTCAAACCC 
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8557-8579 CAAATGCACAACTCTCAAACCCT 
8558-8580 AAATGCACAACTCTCAAACCCTA 
8559-8581 AATGCACAACTCTCAAACCCTAA 
8560-8582 ATGCACAACTCTCAAACCCTAAG 
8561-8583 TGCACAACTCTCAAACCCTAAGA 
8562-8584 GCACAACTCTCAAACCCTAAGAT 
8563-8585 CACAACTCTCAAACCCTAAGATT 
8564-8586 ACAACTCTCAAACCCTAAGATTA 
8565-8587 CAACTCTCAAACCCTAAGATTAA 
8566-8588 AACTCTCAAACCCTAAGATTAAT 
8567-8589 ACTCTCAAACCCTAAGATTAATC 
8568-8590 CTCTCAAACCCTAAGATTAATCC 
8569-8591 TCTCAAACCCTAAGATTAATCCG 
8570-8592 CTCAAACCCTAAGATTAATCCGC 
8571-8593 TCAAACCCTAAGATTAATCCGCT 
8572-8594 CAAACCCTAAGATTAATCCGCTG 
8573-8595 AAACCCTAAGATTAATCCGCTGG 
8574-8596 AACCCTAAGATTAATCCGCTGGC 
8575-8597 ACCCTAAGATTAATCCGCTGGCT 
8576-8598 CCCTAAGATTAATCCGCTGGCTC 
8577-8599 CCTAAGATTAATCCGCTGGCTCT 
8578-8600 CTAAGATTAATCCGCTGGCTCTG 
8579-8601 TAAGATTAATCCGCTGGCTCTGA 
8580-8602 AAGATTAATCCGCTGGCTCTGAA 
8581-8603 AGATTAATCCGCTGGCTCTGAAG 
8582-8604 GATTAATCCGCTGGCTCTGAAGG 
8583-8605 ATTAATCCGCTGGCTCTGAAGGA 
8584-8606 TTAATCCGCTGGCTCTGAAGGAG 
8585-8607 TAATCCGCTGGCTCTGAAGGAGT 
8586-8608 AATCCGCTGGCTCTGAAGGAGTC 
8587-8609 ATCCGCTGGCTCTGAAGGAGTCA 
8588-8610 TCCGCTGGCTCTGAAGGAGTCAG 
8589-8611 CCGCTGGCTCTGAAGGAGTCAGT 
8590-8612 CGCTGGCTCTGAAGGAGTCAGTG 
8591-8613 GCTGGCTCTGAAGGAGTCAGTGA 
8592-8614 CTGGCTCTGAAGGAGTCAGTGAA 
8593-8615 TGGCTCTGAAGGAGTCAGTGAAG 
8594-8616 GGCTCTGAAGGAGTCAGTGAAGT 
8595-8617 GCTCTGAAGGAGTCAGTGAAGTT 
8596-8618 CTCTGAAGGAGTCAGTGAAGTTC 
8597-8619 TCTGAAGGAGTCAGTGAAGTTCT 
8598-8620 CTGAAGGAGTCAGTGAAGTTCTC 
8599-8621 TGAAGGAGTCAGTGAAGTTCTCC 
8600-8622 GAAGGAGTCAGTGAAGTTCTCCA 
8601-8623 AAGGAGTCAGTGAAGTTCTCCAG 
8602-8624 AGGAGTCAGTGAAGTTCTCCAGC 
8603-8625 GGAGTCAGTGAAGTTCTCCAGCA 
8604-8626 GAGTCAGTGAAGTTCTCCAGCAA 
8605-8627 AGTCAGTGAAGTTCTCCAGCAAG 
8 60 6-8628 GTCAGTGAAGTTCTCCAGCAAGT 
8607-8629 TCAGTGAAGTTCTCCAGCAAGTA 
8608-8630 CAGTGAAGTTCTCCAGCAAGTAC 
8609-8631 AGTGAAGTTCTCCAGCAAGTACC 
8610-8632 GTGAAGTTCTCCAGCAAGTACCT 
8611-8633 TGAAGTTCTCCAGCAAGTACCTG 
8612-8634 GAAGTTCTCCAGCAAGTACCTGA 
8613-8635 AAGTTCTCCAGCAAGTACCTGAG 
8614-8636 AGTTCTCCAGCAAGTACCTGAGA 
8615-8637 GTTCTCCAGCAAGTACCTGAGAA 
8616-8638 TTCTCCAGCAAGTACCTGAGAAC 
8617-8639 TCTCCAGCAAGTACCTGAGAACG 
8618-8640 CTCCAGCAAGTACCTGAGAACGG 
8619-8641 TCCAGCAAGTACCTGAGAACGGA 
8620-8642 CCAGCAAGTACCTGAGAACGGAG 
8621-8643 CAGCAAGTACCTGAGAACGGAGC 
8622-8644 AGCAAGTACCTGAGAACGGAGCA 
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8623-8645 GCAAGTACCTGAGAACGGAGCAT 
8624-8646 CAAGTACCTGAGAACGGAGCATG 
8625-8647 AAGTACCTGAGAACGGAGCATGG 
8626-8648 AGTACCTGAGAACGGAGCATGGG 
8627-8649 GTACCTGAGAACGGAGCATGGGA 
8628-8650 TACCTGAGAACGGAGCATGGGAG 
8629-8651 ACCTGAGAACGGAGCATGGGAGT 
8630-8652 CCTGAGAACGGAGCATGGGAGTG 
8631-8653 CTGAGAACGGAGCATGGGAGTGA 
8632-8654 TGAGAACGGAGCATGGGAGTGAA 
8633-8655 GAGAACGGAGCATGGGAGTGAAA 
8634-8656 AGAACGGAGCATGGGAGTGAAAT· 
8635-8657 GAACGGAGCATGGGAGTGAAATG 
8636-8658 AACGGAGCATGGGAGTGAAATGC 
8637-8659 ACGGAGCATGGGAGTGAAATGCT 
8638-8660 CGGAGCATGGGAGTGAAATGCTG 
8639-8661 GGAGCATGGGAGTGAAATGCTGT 
8640-8662 GAGCATGGGAGTGAAATGCTGTT 
8641-8663 AGCATGGGAGTGAAATGCTGTTT 
8642-8664 GCATGGGAGTGAAATGCTGTTTT 
8643-8665 CATGGGAGTGAAATGCTGTTTTT 
8644-8666 ATGGGAGTGAAATGCTGTTTTTT 
8645-8667 TGGGAGTGAAATGCTGTTTTTTG 
8646-8668 GGGAGTGAAATGCTGTTTTTTGG 
8647-8669 GGAGTGAAATGCTGTTTTTTGGA 
8648-8670 GAGTGAAATGCTGTTTTTTGGAA 
8649-8671 AGTGAAATGCTGTTTTTTGGAAA . 
8650-8672 GTGAAATGCTGTTTTTTGGAAAT 
8651-8673 TGAAATGCTGTTTTTTGGAAATG 
8652-8674 GAAATGCTGTTTTTTGGAAATGC 
8653-8675 AAATGCTGTTTTTTGGAAATGCT 
8654-8676 AATGCTGTTTTTTGGAAATGCTA 
8655-8677 ATGCTGTTTTTTGGAAATGCTAT 
8656-8678 TGCTGTTTTTTGGAAATGCTATT 
8657-8679 GCTGTTTTTTGGAAATGCTATTG 
8658-8680 CTGTTTTTTGGAAATGCTATTGA 
8659-8681 TGTTTTTTGGAAATGCTATTGAG 
8660-8682 GTTTTTTGGAAATGCTATTGAGG 
8661-8683 TTTTTTGGAAATGCTATTGAGGG 
8662-8684 TTTTTGGAAATGCTATTGAGGGA 
8663-8685 TTTTGGAAATGCTATTGAGGGAA 
8664-8686 TTTGGAAATGCTATTGAGGGAAA 
8665-8687 TTGGAAATGCTATTGAGGGAAAA 
8666-8688 TGGAAATGCTATTGAGGGAAAAT 
8667-8689 GGAAATGCTATTGAGGGAAAATC 
8668-8690 GAAATGCTATTGAGGGAAAATCA 
8669-8691 AAATGCTATTGAGGGAAAATCAA 
8670-8692 AATGCTATTGAGGGAAAATCAAA 
8671-8693 ATGCTATTGAGGGAAAATCAAAC 
8672-8694 TGCTATTGAGGGAAAATCAAACA 
8673-8695 GCTATTGAGGGAAAATCAAACAC 
8674-8696 CTATTGAGGGAAAATCAAACACA 
8675-8697 TATTGAGGGAAAATCAAACACAG 
8676-8698 ATTGAGGGAAAATCAAACACAGT 
8677-8699 TTGAGGGAAAATCAAACACAGTG 
8678-8700 TGAGGGAAAATCAAACACAGTGG 
8679-8701 GAGGGAAAATCAAACACAGTGGC 
8680-8702 AGGGAAAATCAAACACAGTGGCA 
8681-8703 GGGAAAATCAAACACAGTGGCAA 
8682-8704 GGAAAATCAAACACAGTGGCAAG 
8683-8705 GAAAATCAAACACAGTGGCAAGT 
8684-8706 AAAATCAAACACAGTGGCAAGTT 
8685-8707 AAATCAAACACAGTGGCAAGTTT 
8686-8708 AATCAAACACAGTGGCAAGTTTA 
8687-8709 ATCAAACACAGTGGCAAGTTTAC 
8688-8710 TCAAACACAGTGGCAAGTTTACA 
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8689-8711 CAAACACAGTGGCAAGTTTACAC 
8690-8712 AAACACAGTGGCAAGTTTACACA 
8691-8713 AACACAGTGGCAAGTTTACACAC 
8692-8714 ACACAGTGGCAAGTTTACACACA 
8693-8715 CACAGTGGCAAGTTTACACACAG 
8694-8716 ACAGTGGCAAGTTTACACACAGA 
8695-8717 CAGTGGCAAGTTTACACACAGAA 
8696-8718 AGTGGCAAGTTTACACACAGAAA 
8697-8719 GTGGCAAGTTTACACACAGAAAA 
8698-8720 TGGCAAGTTTACACACAGAAAAA 
8699-8721 GGCAAGTTTACACACAGAAAAAA 
8700-8722 GCAAGTTTACACACAGAAAAAAA 
8701-8723 CAAGTTTACACACAGAAAAAAAT 
8702-8724 AAGTTTACACACAGAAAAAAATA 
8703-8725 AGTTTACACACAGAAAAAAATAC 
8704-8726 GTTTACACACAGAAAAAAATACA 
8705-8727 TTTACACACAGAAAAAAATACAC 
8706-8728 TTACACACAGAAAAAAATACACT 
8707-8729 TACACACAGAAAAAAATACACTG 
8708-8730 ACACACAGAAAAAAATACACTGG 
8709-8731 CACACAGAAAAAAATACACTGGA 
8710-8732 ACACAGAAAAAAATACACTGGAG 
8711-8733 CACAGAAAAAAATACACTGGAGC 
8712-8734 ACAGAAAAAAATACACTGGAGCT 
8713-8735 CAGAAAAAAATACACTGGAGCTT 
8714-8736 AGAAAAAAATACACTGGAGCTTA 
8715-8737 GAAAAAAATACACTGGAGCTTAG 
8716-8738 AAAAAAATACACTGGAGCTTAGT 
8717-8739 AAAAAATACACTGGAGCTTAGTA 
8718-8740 AAAAATACACTGGAGCTTAGTAA 
8719-8741 AAAATACACTGGAGCTTAGTAAT 
8720-8742 AAATACACTGGAGCTTAGTAATG 
8721-8743 AATACACTGGAGCTTAGTAATGG 
8722-8744 ATACACTGGAGCTTAGTAATGGA 
8723-8745 TACACTGGAGCTTAGTAATGGAG 
8724-8746 ACACTGGAGCTTAGTAATGGAGT 
8725-8747 CACTGGAGCTTAGTAATGGAGTG 
8726-8748 ACTGGAGCTTAGTAATGGAGTGA 
8727-8749 CTGGAGCTTAGTAATGGAGTGAT 
8728-8750 TGGAGCTTAGTAATGGAGTGATT 
8729-8751 GGAGCTTAGTAATGGAGTGATTG 
8730-8752 GAGCTTAGTAATGGAGTGATTGT 
8731-8753 AGCTTAGTAATGGAGTGATTGTC 
8732-8754 GCTTAGTAATGGAGTGATTGTCA 
8733-8755 CTTAGTAATGGAGTGATTGTCAA 
8734-8756 TTAGTAATGGAGTGATTGTCAAG 
8735-8757 TAGTAATGGAGTGATTGTCAAGA 
8736-8758 AGTAATGGAGTGATTGTCAAGAT 
8737-8759 GTAATGGAGTGATTGTCAAGATA 
8738-8760 TAATGGAGTGATTGTCAAGATAA 
8739-8761 AATGGAGTGATTGTCAAGATAAA 
8740-8762 ATGGAGTGATTGTCAAGATAAAC 
8741-8763 TGGAGTGATTGTCAAGATAAACA 
8742-8764 GGAGTGATTGTCAAGATAAACAA 
8743-8765 GAGTGATTGTCAAGATAAACAAT 
8744-8766 AGTGATTGTCAAGATAAACAATC 
8745-8767 GTGATTGTCAAGATAAACAATCA 
8746-8768 TGATTGTCAAGATAAACAATCAG 
8747-8769 GATTGTCAAGATAAACAATCAGC 
8748-8770 ATTGTCAAGATAAACAATCAGCT 
8749-8771 TTGTCAAGATAAACAATCAGCTT 
8750-8772 TGTCAAGATAAACAATCAGCTTA 
8751-8773 GTCAAGATAAACAATCAGCTTAC 
8752-8774 TCAAGATAAACAATCAGCTTACC 
8753-8775 CAAGATAAACAATCAGCTTACCC 
8754-8776 AAGATAAACAATCAGCTTACCCT 



Moderna Ex 1003-p. 157 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 156 of 236 US 2006/0134189 A1 

Position Sequence 
8755-8777 AGATAAACAATCAGCTTACCCTG 
8756-8778 GATAAACAATCAGCTTACCCTGG 
8757-8779 ATAAACAATCAGCTTACCCTGGA 
8758-8780 TAAACAATCAGCTTACCCTGGAT 
8759-8781 AAACAATCAGCTTACCCTGGATA 
8760-8782 AACAATCAGCTTACCCTGGATAG 
8761-8783 ACAATCAGCTTACCCTGGATAGC 
8762-8784 CAATCAGCTTACCCTGGATAGCA 
8763-8785 AATCAGCTTACCCTGGATAGCAA 
8764-8786 ATCAGCTTACCCTGGATAGCAAC 
8765-8787 TCAGCTTACCCTGGATAGCAACA 
8766-8788 CAGCTTACCCTGGATAGCAACAC 
8767-8789 AGCTTACCCTGGATAGCAACACT 
8768-8790 GCTTACCCTGGATAGCAACACTA 
8769-8791 CTTACCCTGGATAGCAACACTAA 
8770-8792 TTACCCTGGATAGCAACACTAAA 
8771-8793 TACCCTGGATAGCAACACTAAAT 
8772-8794 ACCCTGGATAGCAACACTAAATA 
8773-8795 CCCTGGATAGCAACACTAAATAC 
8774-8796 CCTGGATAGCAACACTAAATACT 
8775-8797 CTGGATAGCAACACTAAATACTT 
8776-8798 TGGATAGCAACACTAAATACTTC 
8777-8799 GGATAGCAACACTAAATACTTCC 
8778-8800 GATAGCAACACTAAATACTTCCA 
8779-8801 ATAGCAACACTAAATACTTCCAC 
8780-8802 TAGCAACACTAAATACTTCCACA 
8781-8803 AGCAACACTAAATACTTCCACAA 
8782-8804 GCAACACTAAATACTTCCACAAA 
8783-8805 CAACACTAAATACTTCCACAAAT 
8784-8806 AACACTAAATACTTCCACAAATT 
8785-8807 ACACTAAATACTTCCACAAATTG 
8786-8808 CACTAAATACTTCCACAAATTGA 
8787-8809 ACTAAATACTTCCACAAATTGAA 
8788...!8810 CTAAATACTTCCACAAATTGAAC 
8789-8811 TAAATACTTCCACAAATTGAACA 
8790-8812 AAATACTTCCACAAATTGAACAT 
8791-8813 AATACTTCCACAAATTGAACATC 
8792-8814 ATACTTCCACAAATTGAACATCC 
8793-8815 TACTTCCACAAATTGAACATCCC 
8794-8816 ACTTCCACAAATTGAACATCCCC 
8795-8817 CTTCCACAAATTGAACATCCCCA 
8796-8818 TTCCACAAATTGAACATCCCCAA 
8797-8819 TCCACAAATTGAACATCCCCAAA 
8798-8820 CCACAAATTGAACATCCCCAAAC 
8799-8821 CACAAATTGAACATCCCCAAACT 
8800-8822 ACAAATTGAACATCCCCAAACTG 
8801-8823 CAAATTGAACATCCCCAAACTGG 
8802-8824 AAATTGAACATCCCCAAACTGGA 
8803-8825 AATTGAACATCCCCAAACTGGAC 
8804-8826 ATTGAACATCCCCAAACTGGACT 
8805-8827 TTGAACATCCCCAAACTGGACTT 
8806-8828 TGAACATCCCCAAACTGGACTTC 
8807-8829 GAACATCCCCAAACTGGACTTCT 
8808-8830 AACATCCCCAAACTGGACTTCTC 
8809-8831 ACATCCCCAAACTGGACTTCTCT 
8810-8632 CATCCCCAAACTGGACTTCTCTA 
8811-8833 ATCCCCAAACTGGACTTCTCTAG 
8812-8834 TCCCCAAACTGGACTTCTCTAGT 
8813-8835 CCCCAAACTGGACTTCTCTAGTC 
8814-8836 CCCAAACTGGACTTCTCTAGTCA 
8815-8837 CCAAACTGGACTTCTCTAGTCAG 
8816-8838 CAAACTGGACTTCTCTAGTCAGG 
8817-8839 AAACTGGACTTCTCTAGTCAGGC 
8818-8840 AACTGGACTTCTCTAGTCAGGCT 
8819-8841 ACTGGACTTCTCTAGTCAGGCTG 
8820-8842 CTGGACTTCTCTAGTCAGGCTGA 
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8821-8843 TGGACTTCTCTAGTCAGGCTGAC 
8822-8844 GGACTTCTCTAGTCAGGCTGACC 
8823-8845 GACTTCTCTAGTCAGGCTGACCT 
8824-8846 ACTTCTCTAGTCAGGCTGACCTG 
8825-8847 CTTCTCTAGTCAGGCTGACCTGC 
8826-8848 TTCTCTAGTCAGGCTGACCTGCG 
8827-8849 TCTCTAGTCAGGCTGACCTGCGC 
8828-8850 CTCTAGTCAGGCTGACCTGCGCA 
8829-8851 TCTAGTCAGGCTGACCTGCGCAA 
8830-8852 CTAGTCAGGCTGACCTGCGCAAC 
8831-8853 TAGTCAGGCTGACCTGCGCAACG 
8832-8854 AGTCAGGCTGACCTGCGCAACGA 
8833-8855 GTCAGGCTGACCTGCGCAACGAG 
8834-8856 TCAGGCTGACCTGCGCAACGAGA 
8835-8857 CAGGCTGACCTGCGCAACGAGAT 
8836-8858 AGGCTGACCTGCGCAACGAGATC 
8837-8859 GGCTGACCTGCGCAACGAGATCA 
8838-8860 GCTGACCTGCGCAACGAGATCAA 
8839-8861 CTGACCTGCGCAACGAGATCAAG 
8840-8862 TGACCTGCGCAACGAGATCAAGA 
8841-8863 GACCTGCGCAACGAGATCAAGAC 
8842-8864 ACCTGCGCAACGAGATCAAGACA 
8843-8865 CCTGCGCAACGAGATCAAGACAC 
8844-8866 CTGCGCAACGAGATCAAGACACT 
8845-8867 TGCGCAACGAGATCAAGACACTG 
8846-8868 GCGCAACGAGATCAAGACACTGT 
8847-8869 CGCAACGAGATCAAGACACTGTT 
8848-8870 GCAACGAGATCAAGACACTGTTG 
8849-8871 CAACGAGATCAAGACACTGTTGA 
8850-8872 AACGAGATCAAGACACTGTTGAA 
8851-8873 ACGAGATCAAGACACTGTTGAAA 
8852-8874 CGAGATCAAGACACTGTTGAAAG 
8853-8875 GAGATCAAGACACTGTTGAAAGC 
8854-8876 AGATCAAGACACTGTTGAAAGCT 
8855-8877 GATCAAGACACTGTTGAAAGCTG 
8856-8878 ATCAAGACACTGTTGAAAGCTGG 
8857-8879 TCAAGACACTGTTGAAAGCTGGC 
8858-8880 CAAGACACTGTTGAAAGCTGGCC 
8859-8881 AAGACACTGTTGAAAGCTGGCCA 
8860-8882 AGACACTGTTGAAAGCTGGCCAC 
8861-8883 GACACTGTTGAAAGCTGGCCACA 
8862-8884 ACACTGTTGAAAGCTGGCCACAT 
8863-8885 CACTGTTGAAAGCTGGCCACATA 
8864-8886 ACTGTTGAAAGCTGGCCACATAG 
8865-8887 CTGTTGAAAGCTGGCCACATAGC 
8866-8888 TGTTGAAAGCTGGCCACATAGCA 
8867-8889 GTTGAAAGCTGGCCACATAGCAT 
8868-8890 TTGAAAGCTGGCCACATAGCATG 
8869-8891 TGAAAGCTGGCCACATAGCATGG 
8870-8892 GAAAGCTGGCCACATAGCATGGA 
8871-8893 AAAGCTGGCCACATAGCATGGAC 
8872-8894 AAGCTGGCCACATAGCATGGACT 
8873-8895 AGCTGGCCACATAGCATGGACTT 
8874-8896 GCTGGCCACATAGCATGGACTTC 
8875-8897 CTGGCCACATAGCATGGACTTCT 
8876-8898 TGGCCACATAGCATGGACTTCTT 
8877-8899 GGCCACATAGCATGGACTTCTTC 
8878-8900 GCCACATAGCATGGACTTCTTCT 
8879-8901 CCACATAGCATGGACTTCTTCTG 
8880-8902 CACATAGCATGGACTTCTTCTGG 
8881-8903 ACATAGCATGGACTTCTTCTGGA 
8882-8904 CATAGCATGGACTTCTTCTGGAA 
8883-8905 ATAGCATGGACTTCTTCTGGAAA 
8884-8906 TAGCATGGACTTCTTCTGGAAAA 
8885-8907 AGCATGGACTTCTTCTGGAAAAG 
8886-8908 GCATGGACTTCTTCTGGAAAAGG 
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8887-8909 CATGGACTTCTTCTGGAAAAGGG 
8888-8910 ATGGACTTCTTCTGGAAAAGGGT 
8889-8911 TGGACTTCTTCTGGAAAAGGGTC 
8890-8912 GGACTTCTTCTGGAAAAGGGTCA 
8891-8913 GACTTCTTCTGGAAAAGGGTCAT 
8892-8914 ACTTCTTCTGGAAAAGGGTCATG 
8893-8915 CTTCTTCTGGAAAAGGGTCATGG 
8894-8916 TTCTTCTGGAAAAGGGTCATGGA 
8895-8917 TCTTCTGGAAAAGGGTCATGGAA 
8896-8918 CTTCTGGAAAAGGGTCATGGAAA 
8897-8919 TTCTGGAAAAGGGTCATGGAAAT 
8898-8920 TCTGGAAAAGGGTCATGGAAATG 
8899-8921 CTGGAAAAGGGTCATGGAAATGG 
8900-8922 TGGAAAAGGGTCATGGAAATGGG 
8901-8923 GGAAAAGGGTCATGGAAATGGGC 
8902-8924 GAAAAGGGTCATGGAAATGGGCC 
8903-8925 AAAAGGGTCATGGAAATGGGCCT 
8904-8926 AAAGGGTCATGGAAATGGGCCTG 
8905-8927 AAGGGTCATGGAAATGGGCCTGC 
8906-8928 AGGGTCATGGAAATGGGCCTGCC 
8907-8929 GGGTCATGGAAATGGGCCTGCCC 
8908-8930 GGTCATGGAAATGGGCCTGCCCC 
8909-8931 GTCATGGAAATGGGCCTGCCCCA 
8910-8932 TCATGGAAATGGGCCTGCCCCAG 
8911-8933 CATGGAAATGGGCCTGCCCCAGA 
8912-8934 ATGGAAATGGGCCTGCCCCAGAT 
8913-8935 TGGAAATGGGCCTGCCCCAGATT 
8914-8936 GGAAATGGGCCTGCCCCAGATTC 
8915-8937 GAAATGGGCCTGCCCCAGATTCT 
8916-8938 AAATGGGCCTGCCCCAGATTCTC 
8917-8939 AATGGGCCTGCCCCAGATTCTCA 
8918-8940 ATGGGCCTGCCCCAGATTCTCAG 
8919-8941 TGGGCCTGCCCCAGATTCTCAGA 
8920-8942 GGGCCTGCCCCAGATTCTCAGAT 
8921-8943 GGCCTGCCCCAGATTCTCAGATG 
8922-8944 GCCTGCCCCAGATTCTCAGATGA 
8923-8945 CCTGCCCCAGATTCTCAGATGAG 
8924-8946 CTGCCCCAGATTCTCAGATGAGG 
8925-8947 TGCCCCAGATTCTCAGATGAGGG 
8926-8948 GCCCCAGATTCTCAGATGAGGGA 
8927-8949 CCCCAGATTCTCAGATGAGGGAA 
8928-8950 CCCAGATTCTCAGATGAGGGAAC 
8929-8951 CCAGATTCTCAGATGAGGGAACA 
8930-8952 CAGATTCTCAGATGAGGGAACAC 
8931-8953 AGATTCTCAGATGAGGGAACACA 
8932-8954 GATTCTCAGATGAGGGAACACAT 
8933-8955 ATTCTCAGATGAGGGAACACATG 
8934-8956 TTCTCAGATGAGGGAACACATGA 
8935-8957 TCTCAGATGAGGGAACACATGAA 
8936-8958 CTCAGATGAGGGAACACATGAAT 
8937-8959 TCAGATGAGGGAACACATGAATC 
8938-8960 CAGATGAGGGAACACATGAATCA 
8939-8961 AGATGAGGGAACACATGAATCAC 
8940-8962 GATGAGGGAACACATGAATCACA 
8941-8963 ATGAGGGAACACATGAATCACAA 
8942-8964 TGAGGGAACACATGAATCACAAA 
8943-8965 GAGGGAACACATGAATCACAAAT 
8944-8966 AGGGAACACATGAATCACAAATT 
8945-8967 GGGAACACATGAATCACAAATTA 
8946-8968 GGAACACATGAATCACAAATTAG 
8947-8969 GAACACATGAATCACAAATTAGT 
8948-8970 AACACATGAATCACAAATTAGTT 
8949-8971 ACACATGAATCACAAATTAGTTT 
8950-8972 CACATGAATCACAAATTAGTTTC 
8951-8973 ACATGAATCACAAATTAGTTTCA 
8952-8974 CATGAATCACAAATTAGTTTCAC 
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8953-8975 ATGAATCACAAATTAGTTTCACC 
8954-8976 TGAATCACAAATTAGTTTCACCA 
8955-8977 GAATCACAAATTAGTTTCACCAT 
8956-8978 AATCACAAATTAGTTTCACCATA 
8957-8979 ATCACAAATTAGTTTCACCATAG 
8958-8980 TCACAAATTAGTTTCACCATAGA 
8959-8981 CACAAATTAGTTTCACCATAGAA 
8960-8982 ACAAATTAGTTTCACCATAGAAG 
8961-8983 CAAATTAGTTTCACCATAGAAGG 
8962-8984 . AAATTAGTTTCACCATAGAAGGA 
8963-8985 AATTAGTTTCACCATAGAAGGAC 
8964-8986 ATTAGTTTCACCATAGAAGGACC 
8965-8987 TTAGTTTCACCATAGAAGGACCC 
8966-8988 TAGTTTCACCATAGAAGGACCCC 
8967-8989 AGTTTCACCATAGAAGGACCCCT 
8968-8990 GTTTCACCATAGAAGGACCCCTC 
8969-8991 TTTCACCATAGAAGGACCCCTCA 
8970-8992 TTCACCATAGAAGGACCCCTCAC 
8971-8993 TCACCATAGAAGGACCCCTCACT 
8972-8994 CACCATAGAAGGACCCCTCACTT 
8973-8995 ACCATAGAAGGACCCCTCACTTC 
8974-8996 CCATAGAAGGACCCCTCACTTCC 
8975-8997 CATAGAAGGACCCCTCACTTCCT 
8976-8998 ATAGAAGGACCCCTCACTTCCTT 
8977-8999 TAGAAGGACCCCTCACTTCCTTT 
8978-9000 AGAAGGACCCCTCACTTCCTTTG 
8979-9001 GAAGGACCCCTCACTTCCTTTGG 
8980-9002 AAGGACCCCTCACTTCCTTTGGA 
8981-9003 AGGACCCCTCACTTCCTTTGGAC 
8982-9004 GGACCCCTCACTTCCTTTGGACT 
8983-9005 GACCCCTCACTTCCTTTGGACTG 
8984-9006 ACCCCTCACTTCCTTTGGACTGT 
8985-9007 CCCCTCACTTCCTTTGGACTGTC 
8986-9008 CCCTCACTTCCTTTGGACTGTCC 
8987-9009 CCTCACTTCCTTTGGACTGTCCA 
8988-9010 CTCACTTCCTTTGGACTGTCCAA 
8989-9011 TCACTTCCTTTGGACTGTCCAAT 
8990-9012 CACTTCCTTTGGACTGTCCAATA 
8991-9013 ACTTCCTTTGGACTGTCCAATAA 
8992-9014 CTTCCTTTGGACTGTCCAATAAG 
8993-9015 TTCCTTTGGACTGTCCAATAAGA 
8994-9016 TCCTTTGGACTGTCCAATAAGAT 
8995-9017 CCTTTGGACTGTCCAATAAGATC 
8996-9018 CTTTGGACTGTCCAATAAGATCA 
8997-9019 TTTGGACTGTCCAATAAGATCAA 
8998-9020 TTGGACTGTCCAATAAGATCAAT 
8999-9021 TGGACTGTCCAATAAGATCAATA 
9000-9022 GGACTGTCCAATAAGATCAATAG 
9001-9023 GACTGTCCAATAAGATCAATAGC 
9002-9024 ACTGTCCAATAAGATCAATAGCA 
9003-9025 CTGTCCAATAAGATCAATAGCAA 
9004-9026 TGTCCAATAAGATCAATAGCAAA 
9005-9027 GTCCAATAAGATCAATAGCAAAC 
9006-9028 TCCAATAAGATCAATAGCAAACA 
9007-9029 , CCAATAAGATCAATAGCAAACAC 
9008-9030 CAATAAGATCAATAGCAAACACC 
9009-9031 AATAAGATCAATAGCAAACACCT 
9010-9032 ATAAGATCAATAGCAAACACCTA 
9011-9033 TAAGATCAATAGCAAACACCTAA 
9012-9034 AAGATCAATAGCAAACACCTAAG 
9013-9035 AGATCAATAGCAAACACCTAAGA 
9014-9036 GATCAATAGCAAACACCTAAGAG 
9015-9037 ATCAATAGCAAACACCTAAGAGT 
9016-9038 TCAATAGCAAACACCTAAGAGTA 
9017-9039 CAATAGCAAACACCTAAGAGTAA 
9018-9040 AATAGCAAACACCTAAGAGTAAA 
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9019-9041 ATAGCAAACACCTAAGAGTAAAC 
9020-9042 TAGCAAACACCTAAGAGTAAACC 
9021-9043 AGCAAACACCTAAGAGTAAACCA 
9022-9044 GCAAACACCTAAGAGTAAACCAA 
9023-9045 CAAACACCTAAGAGTAAACCAAA 
9024-9046 AAACACCTAAGAGTAAACCAAAA 
9025-9047 AACACCTAAGAGTAAACCAAAAC 
9026-9048 ACACCTAAGAGTAAACCAAAACT 
9027-:9049 CACCTAAGAGTAAACCAAAACTT 
9028-9050 ACCTAAGAGTAAACCAAAACTTG 
9029-9051 CCTAAGAGTAAACCAAAACTTGG 
9030-9052 CTAAGAGTAAACCAAAACTTGGT 
9031-9053 TAAGAGTAAACCAAAACTTGGTT 
9032-9054 AAGAGTAAACCAAAACTTGGTTT 
9033-9055 AGAGTAAACCAAAACTTGGTTTA 
9034-9056 GAGTAAACCAAAACTTGGTTTAT 
9035-9057 AGTAAACCAAAACTTGGTTTATG 
9036-9056 GTAAACCAAAACTTGGTTTATGA 
9037-9059 TAAACCAAAACTTGGTTTATGAA 
9038-9060 AAACCAAAACTTGGTTTATGAAT 
9039-9061 AACCAAAACTTGGTTTATGAATC 
9040-9062 ACCAAAACTTGGTTTATGAATCT 
9041-9063 CCAAAACTTGGTTTATGAATCTG 
9042-9064 CAAAACTTGGTTTATGAATCTGG 
9043-9065 AAAACTTGGTTTATGAATCTGGC 
9044-9066 AAACTTGGTTTATGAATCTGGCT 
9045-9067 AACTTGGTTTATGAATCTGGCTC 
9046-9068 ACTTGGTTTATGAATCTGGCTCC 
9047-9069 CTTGGTTTATGAATCTGGCTCCC 
9048-9070 TTGGTTTATGAATCTGGCTCCCT 
9049-9071 TGGTTTATGAATCTGGCTCCCTC 
9050-9072 GGTTTATGAATCTGGCTCCCTCA 
9051-9073 GTTTATGAATCTGGCTCCCTCAA 
9052-9074 TTTATGAATCTGGCTCCCTCAAC 
9053-9075 TTATGAATCTGGCTCCCTCAACT 
9054-9076 TATGAATCTGGCTCCCTCAACTT 
9055-9077 ATGAATCTGGCTCCCTCAACTTT 
9056-9078 TGAATCTGGCTCCCTCAACTTTT 
9057-9079 GAATCTGGCTCCCTCAACTTTTC 
9058-9080 AATCTGGCTCCCTCAACTTTTCT 
9059-9081 ATCTGGCTCCCTCAACTTTTCTA 
9060-9082 TCTGGCTCCCTCAACTTTTCTAA 
9061-9083 CTGGCTCCCTCAACTTTTCTAAA 
9062-9084 TGGCTCCCTCAACTTTTCTAAAC 
9063-9085 GGCTCCCTCAACTTTTCTAAACT 
9064-9086 GCTCCCTCAACTTTTCTAAACTT 
9065-9087 CTCCCTCAACTTTTCTAAACTTG 
9066-9088 TCCCTCAACTTTTCTAAACTTGA 
9067-9089 CCCTCAACTTTTCTAAACTTGAA 
9068-9090 CCTCAACTTTTCTAAACTTGAAA 
9069-9091 CTCAACTTTTCTAAACTTGAAAT 
9070-9092 TCAACTTTTCTAAACTTGAAATT 
9071-9093 CAACTTTTCTAAACTTGAAATTC 
9072-9094 AACTTTTCTAAACTTGAAATTCA 
9073-9095 ACTTTTCTAAACTTGAAATTCAA 
9074-9096 CTTTTCTAAACTTGAAATTCAAT 
9075-9097 TTTTCTAAACTTGAAATTCAATC 
9076-9098 TTTCTAAACTTGAAATTCAATCA 
9077-9099 TTCTAAACTTGAAATTCAATCAC 
9078-9100 TCTAAACTTGAAATTCAATCACA 
9079-9101 CTAAACTTGAAATTCAATCACAA 
9080-9102 TAAACTTGAAATTCAATCACAAG 
9081-9103 AAACTTGAAATTCAATCACAAGT 
9082-9104 ·AACTTGAAATTCAATCACAAGTC 
9083-9105 ACTTGAAATTCAATCACAAGTCG 
9084-9106 CTTGAAATTCAATCACAAGTCGA 
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9085-9107 TTGAAATTCAATCACAAGTCGAT 
9086-9108 TGAAATTCAATCACAAGTCGATT 
9087-9109 GAAATTCAATCACAAGTCGATTC 
9088-9110 AAATTCAATCACAAGTCGATTCC 
9089-9111 AATTCAATCACAAGTCGATTCCC 
9090-9112 ATTCAATCACAAGTCGATTCCCA 
9091-9113 TTCAATCACAAGTCGATTCCCAG 
9092-9114 TCAATCACAAGTCGATTCCCAGC 
9093-9115 CAATCACAAGTCGATTCCCAGCA 

. 9094-9116 AATCACAAGTCGATTCCCAGCAT 
9095-9117 ATCACAAGTCGATTCCCAGCATG 
9096-9118 TCACAAGTCGATTCCCAGCATGT 
9097-9119 CACAAGTCGATTCCCAGCATGTG 
9098-9120 ACAAGTCGATTCCCAGCATGTGG 
9099-9121 CAAGTCGATTCCCAGCATGTGGG 
9100-9122 AAGTCGATTCCCAGCATGTGGGC 
9101-9123 AGTCGATTCCCAGCATGTGGGCC 
9102-9124 GTCGATTCCCAGCATGTGGGCCA 
9103-9125 TCGATTCCCAGCATGTGGGCCAC 
9104-9126 CGATTCCCAGCATGTGGGCCACA 
9105-9127 GATTCCCAGCATGTGGGCCACAG 
9106-9128 ATTCCCAGCATGTGGGCCACAGT 
9107-9129 TTCCCAGCATGTGGGCCACAGTG 
9108-9130 TCCCAGCATGTGGGCCACAGTGT 
9109-9131 CCCAGCATGTGGGCCACAGTGTT 
9110-9132 CCAGCATGTGGGCCACAGTGTTC 
9111-9133 CAGCATGTGGGCCACAGTGTTCT 
9112-9134 AGCATGTGGGCCACAGTGTTCTA 
9113-9135 GCATGTGGGCCACAGTGTTCTAA 
9114-9136 CATGTGGGCCACAGTGTTCTAAC 
9115-9137 ATGTGGGCCACAGTGTTCTAACT 
9116-9138 TGTGGGCCACAGTGTTCTAACTG 
9117-9139 GTGGGCCACAGTGTTCTAACTGC 
9118-9140 TGGGCCACAGTGTTCTAACTGCT 
9119-9141 GGGCCACAGTGTTCTAACTGCTA 
9120-9142 GGCCACAGTGTTCTAACTGCTAA 
9121-9143 GCCACAGTGTTCTAACTGCTAAA 
9122-9144 CCACAGTGTTCTAACTGCTAAAG 
9123-9145 CACAGTGTTCTAACTGCTAAAGG 
9124-9146 ACAGTGTTCTAACTGCTAAAGGC 
9125-9147 CAGTGTTCTAACTGCTAAAGGCA 
9126-9148 AGTGTTCTAACTGCTAAAGGCAT 
9127-9149 GTGTTCTAACTGCTAAAGGCATG 
9128-9150 TGTTCTAACTGCTAAAGGCATGG 
9129-9151 GTTCTAACTGCTAAAGGCATGGC 
9130-9152 TTCTAACTGCTAAAGGCATGGCA 
9131-9153 TCTAACTGCTAAAGGCATGGCAC 
9132-9154 CTAACTGCTAAAGGCATGGCACT 
9133-9155 TAACTGCTAAAGGCATGGCACTG 
9134-9156 AACTGCTAAAGGCATGGCACTGT 
9135-9157 ACTGCTAAAGGCATGGCACTGTT 
9136-9158 CTGCTAAAGGCATGGCACTGTTT 
9137-9159 TGCTAAAGGCATGGCACTGTTTG 
9138-9160 GCTAAAGGCATGGCACTGTTTGG 
9139-9161 CTAAAGGCATGGCACTGTTTGGA 
9140-9162 TAAAGGCATGGCACTGTTTGGAG 
9141-9163 AAAGGCATGGCACTGTTTGGAGA 
9142-9164 AAGGCATGGCACTGTTTGGAGAA 
9143-9165 AGGCATGGCACTGTTTGGAGAAG 
9144-9166 GGCATGGCACTGTTTGGAGAAGG 
9145-9167 GCATGGCACTGTTTGGAGAAGGG 
9146-9168 CATGGCACTGTTTGGAGAAGGGA 
9147-9169 ATGGCACTGTTTGGAGAAGGGAA 
9148-9170 TGGCACTGTTTGGAGAAGGGAAG 
9149-9171 GGCACTGTTTGGAGAAGGGAAGG 
9150-9172 GCACTGTTTGGAGAAGGGAAGGC 
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9151-9173 CACTGTTTGGAGAAGGGAAGGCA 
9152-9174 ACTGTTTGGAGAAGGGAAGGCAG 
9153-9175 CTGTTTGGAGAAGGGAAGGCAGA 
9154-9176 TGTTTGGAGAAGGGAAGGCAGAG 
9155-9177 GTTTGGAGAAGGGAAGGCAGAGT 
9156-9178 TTTGGAGAAGGGAAGGCAGAGTT 
9157-9179 TTGGAGAAGGGAAGGCAGAGTTT 
9158-9180 TGGAGAAGGGAAGGCAGAGTTTA 
9159-9181 GGAGAAGGGAAGGCAGAGTTTAC 
9160-9182 GAGAAGGGAAGGCAGAGTTTACT 
9161-9183 AGAAGGGAAGGCAGAGTTTACTG 
9162-9184 GAAGGGAAGGCAGAGTTTACTGG 
9163-9185 AAGGGAAGGCAGAGTTTACTGGG 
9164-9186 AGGGAAGGCAGAGTTTACTGGGA 
9165-9187 GGGAAGGCAGAGTTTACTGGGAG 
9166-9188 GGAAGGCAGAGTTTACTGGGAGG 
9167-9189 GAAGGCAGAGTTTACTGGGAGGC 
9168-9190 AAGGCAGAGTTTACTGGGAGGCA 
9169-9191 AGGCAGAGTTTACTGGGAGGCAT 
9170-9192 GGCAGAGTTTACTGGGAGGCATG 
9171-9193 GCAGAGTTTACTGGGAGGCATGA 
9172-9194 CAGAGTTTACTGGGAGGCATGAT 
9173-9195 AGAGTTTACTGGGAGGCATGATG 
9174-9196 GAGTTTACTGGGAGGCATGATGC 
9175-9197 AGTTTACTGGGAGGCATGATGCT 
9176-9198 GTTTACTGGGAGGCATGATGCTC 
9177-9199. TTTACTGGGAGGCATGATGCTCA 
9178-9200 TTACTGGGAGGCATGATGCTCAT 
9179-9201 TACTGGGAGGCATGATGCTCATT 
9180-9202 ACTGGGAGGCATGATGCTCATTT 
9181-9203 CTGGGAGGCATGATGCTCATTTA 
9182-9204 TGGGAGGCATGATGCTCATTTAA 
9183-9205 GGGAGGCATGATGCTCATTTAAA 
9184-9206 GGAGGCATGATGCTCATTTAAAT 
9185-9207 GAGGCATGATGCTCATTTAAATG 
9186-9208 AGGCATGATGCTCATTTAAATGG 
9187-9209 GGCATGATGCTCATTTAAATGGA 
9188-9210 GCATGATGCTCATTTAAATGGAA 
9189-9211 CATGATGCTCATTTAAATGGAAA 
9190-9212 ATGATGCTCATTTAAATGGAAAG 
9191-9213 TGATGCTCATTTAAATGGAAAGG 
9192-9214 GATGCTCATTTAAATGGAAAGGT 
9193-9215 ATGCTCATTTAAATGGAAAGGTT 
9194-9216 TGCTCATTTAAATGGAAAGGTTA 
9195-9217 GCTCATTTAAATGGAAAGGTTAT 
9196-9218 CTCATTTAAATGGAAAGGTTATT 
9197-9219 TCATTTAAATGGAAAGGTTATTG 
9198-9220 CATTTAAATGGAAAGGTTATTGG 
9199-9221 ATTTAAATGGAAAGGTTATTGGA 
9200-9222 TTTAAATGGAAAGGTTATTGGAA 
9201-9223 TTAAATGGAAAGGTTATTGGAAC 
9202-9224 TAAATGGAAAGGTTATTGGAACT 
9203-9225 AAATGGAAAGGTTATTGGAACTT 
9204-9226 AATGGAAAGGTTATTGGAACTTT 
9205-9227 ATGGAAAGGTTATTGGAACTTTG 
9206-9228 TGGAAAGGTTATTGGAACTTTGA 
9207-9229 GGAAAGGTTATTGGAACTTTGAA 
9208-9230 GAAAGGTTATTGGAACTTTGAAA 
9209-9231 AAAGGTTATTGGAACTTTGAAAA 
9210-9232 AAGGTTATTGGAACTTTG~ 

9211-9233 AGGTTATTGGAACTTTGAAAAAT 
9212-9234 GGTTATTGGAACTTTGAAAAATT 
9213-9235 GTTATTGGAACTTTGAAAAATTC 
9214-9236 TTATTGGAACTTTGAAAAATTCT 
9215-9237 TATTGGAACTTTGAAAAATTCTC 
9216-9238 ATTGGAACTTTGAAAAATTCTCT 
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9217-9239 TTGGAACTTTGAAAAATTCTCTT 
9218-9240 TGGAACTTTGAAAAATTCTCTTT 
9219-9241 GGAACTTTGAAAAATTCTCTTTT 
9220-9242 GAACTTTGAAAAATTCTCTTTTC 
9221-9243 AACTTTGAAAAATTCTCTTTTCT 
9222-9244 ACTTTGAAAAATTCTCTTTTCTT 
9223-9245 CTTTGAAAAATTCTCTTTTCTTT 
9224-9246 TTTGAAAAATTCTCTTTTCTTTT 
9225-9247 TTGAAAAATTCTCTTTTCTTTTC 
9226-9248 TGAAAAATTCTCTTTTCTTTTCA 
9227-9249 GAAAAATTCTCTTTTCTTTTCAG 
9228-9250 AAAAATTCTCTTTTCTTTTCAGC 
9229-9251 AAAATTCTCTTTTCTTTTCAGCC 
9230-9252 AAATTCTCTTTTCTTTTCAGCCC 
9231-9253 AATTCTCTTTTCTTTTCAGCCCA 
9232-9254 ATTCTCTTTTCTTTTCAGCCCAG 
9233-9255 TTCTCTTTTCTTTTCAGCCCAGC 
9234-9256 TCTCTTTTCTTTTCAGCCCAGCC 
9235-9257 CTCTTTTCTTTTCAGCCCAGCCA 
9236-9258 TCTTTTCTTTTCAGCCCAGCCAT 
9237-9259 CTTTTCTTTTCAGCCCAGCCATT 
9238-9260 TTTTCTTTTCAGCCCAGCCATTT 
9239-9261 TTTCTTTTCAGCCCAGCCATTTG 
9240-9262 TTCTTTTCAGCCCAGCCATTTGA 
9241-9263 TCTTTTCAGCCCAGCCATTTGAG 
9242-9264 CTTTTCAGCCCAGCCATTTGAGA 
9243-9265 TTTTCAGCCCAGCCATTTGAGAT 
9244-9266 TTTCAGCCCAGCCATTTGAGATC 
9245-9267 TTCAGCCCAGCCATTTGAGATCA 
924 6-92 68 TCAGCCCAGCCATTTGAGATCAC 
9247-9269 CAGCCCAGCCATTTGAGATCACG 
9248-9270 AGCCCAGCCATTTGAGATCACGG 
9249-9271 GCCCAGCCATTTGAGATCACGGC 
9250-9272 CCCAGCCATTTGAGATCACGGCA 
9251-9273 CCAGCCATTTGAGATCACGGCAT 
9252-9274 CAGCCATTTGAGATCACGGCATC 
9253-9275 AGCCATTTGAGATCACGGCATCC 
9254-9276 GCCATTTGAGATCACGGCATCCA 
9255-9277 CCATTTGAGATCACGGCATCCAC 
9256-9278 CATTTGAGATCACGGCATCCACA 
9257-9279 ATTTGAGATCACGGCATCCACAA 
9258-9280 TTTGAGATCACGGCATCCACAAA 
9259-9281 TTGAGATCACGGCATCCACAAAC 
9260-9282 TGAGATCACGGCATCCACAAACA 
9261-9283 GAGATCACGGCATCCACAAACAA 
9262-9284 AGATCACGGCATCCACAAACAAT 
9263-9285 GATCACGGCATCCACAAACAATG 
9264-9286 ATCACGGCATCCACAAACAATGA 
9265-9287 TCACGGCATCCACAAACAATGAA 
9266-9288 CACGGCATCCACAAACAATGAAG 
9267-9289 ACGGCATCCACAAACAATGAAGG 
9268-9290 CGGCATCCACAAACAATGAAGGG 
9269-9291 GGCATCCACAAACAATGAAGGGA 
9270-9292 GCATCCACAAACAATGAAGGGAA 
9271-9293 CATCCACAAACAATGAAGGGAAT 
9272-9294 ATCCACAAACAATGAAGGGAATT 
9273-9295 TCCACAAACAATGAAGGGAATTT 
9274-9296 CCACAAACAATGAAGGGAATTTG 
9275-9297 CACAAACAATGAAGGGAATTTGA 
9276-9298 ACAAACAATGAAGGGAATTTGAA 
9277-9299 CAAACAATGAAGGGAATTTGAAA 
9278-9300 AAACAATGAAGGGAATTTGAAAG 
9279-9301 AACAATGAAGGGAATTTGAAAGT 
9280-9302 ACAATGAAGGGAATTTGAAAGTT 
9281-9303 CAATGAAGGGAATTTGAAAGTTC 
9282-9304 AATGAAGGGAATTTGAAAGTTCG 
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9283-9305 ATGAAGGGAATTTGAAAGTTCGT 
9284-9306 TGAAGGGAATTTGAAAGTTCGTT 
9285-9307 GAAGGGAATTTGAAAGTTCGTTT 
9286-9308 AAGGGAATTTGAAAGTTCGTTTT 
9287-9309 AGGGAATTTGAAAGTTCGTTTTC 
9288-9310 GGGAATTTGAAAGTTCGTTTTCC 
9289-9311 GGAATTTGAAAGTTCGTTTTCCA 
9290-9312 GAATTTGAAAGTTCGTTTTCCAT 
9291-9313 AATTTGAAAGTTCGTTTTCCATT 
9292-9314 ATTTGAAAGTTCGTTTTCCATTA 
9293-9315 TTTGAAAGTTCGTTTTCCATTAA 
9294-9316 TTGAAAGTTCGTTTTCCATTAAG 
92 95-9317 TGAAAGTTCGTTTTCCATTAAGG 
92 96-9318 GAAAGTTCGTTTTCCATTAAGGT 
9297-9319 AAAGTTCGTTTTCCATTAAGGTT 
92 98-9320 AAGTTCGTTTTCCATTAAGGTTA 
9299-9321 AGTTCGTTTTCCATTAAGGTTAA 
9300-9322 GTTCGTTTTCCATTAAGGTTAAC 
9301-9323 TTCGTTTTCCATTAAGGTTAACA 
9302-9324 TCGTTTTCCATTAAGGTTAACAG 
9303-9325 CGTTTTCCATTAAGGTTAACAGG 
9304-9326 GTTTTCCATTAAGGTTAACAGGG 
9305-9327 TTTTCCATTAAGGTTAACAGGGA 
9306-9328 TTTCCATTAAGGTTAACAGGGAA 
9307-9329 TTCCATTAAGGTTAACAGGGAAG 
9308-9330 TCCATTAAGGTTAACAGGGAAGA 
9309-9331 CCATTAAGGTTAACAGGGAAGAT 
9310-9332 CATTAAGGTTAACAGGGAAGATA 
9311-9333 ATTAAGGTTAACAGGGAAGATAG 
9312-9334 TTAAGGTTAACAGGGAAGATAGA 
9313-9335 TAAGGTTAACAGGGAAGATAGAC 
9314-9336 AAGGTTAACAGGGAAGATAGACT 
9315-9337 AGGTTAACAGGGAAGATAGACTT 
9316-9338 GGTTAACAGGGAAGATAGACTTC 
9317-9339 GTTAACAGGGAAGATAGACTTCC 
9318-9340 TTAACAGGGAAGATAGACTTCCT 
9319-9341 TAACAGGGAAGATAGACTTCCTG 
9320-9342 AACAGGGAAGATAGACTTCCTGA 
9321-9343 ACAGGGAAGATAGACTTCCTGAA 
9322-9344 CAGGGAAGATAGACTTCCTGAAT 
9323-9345 AGGGAAGATAGACTTCCTGAATA 
9324-9346 GGGAAGATAGACTTCCTGAATAA 
9325-9347 GGAAGATAGACTTCCTGAATAAC 
9326-9348 GAAGATAGACTTCCTGAATAACT 
9327-9349 AAGATAGACTTCCTGAATAACTA 
9328-9350 AGATAGACTTCCTGAATAACTAT 
9329-9351 GATAGACTTCCTGAATAACTATG 
9330-9352 ATAGACTTCCTGAATAACTATGC 
9331-9353 TAGACTTCCTGAATAACTATGCA 
9332-9354 AGACTTCCTGAATAACTATGCAC 
9333-9355 GACTTCCTGAATAACTATGCACT 
9334-9356 ACTTCCTGAATAACTATGCACTG 
9335-9357 CTTCCTGAATAACTATGCACTGT 
9336-9358 TTCCTGAATAACTATGCACTGTT 
9337-9359 TCCTGAATAACTATGCACTGTTT 
9338-9360 CCTGAATAACTATGCACTGTTTC 
9339-9361 CTGAATAACTATGCACTGTTTCT 
9340-9362 TGAATAACTATGCACTGTTTC.TG 
9341-9363 GAATAACTATGCACTGTTTCTGA 
9342-9364 AATAACTATGCACTGTTTCTGAG 
9343-9365 ATAACTATGCACTGTTTCTGAGT 
9344-9366 TAACTATGCACTGTTTCTGAGTC 
9345-9367 AACTATGCACTGTTTCTGAGTCC 
9346-9368 ACTATGCACTGTTTCTGAGTCCC 
9347-9369 CTATGCACTGTTTCTGAGTCCCA 
9348-9370 TATGCACTGTTTCTGAGTCCCAG 
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9349-9371 ATGCACTGTTTCTGAGTCCCAGT 
9350-9372 TGCACTGTTTCTGAGTCCCAGTG 
9351-9373 GCACTGTTTCTGAGTCCCAGTGC 
9352-9374 CACTGTTTCTGAGTCCCAGTGCC 
9353-9375 ACTGTTTCTGAGTCCCAGTGCCC 
9354-9376 CTGTTTCTGAGTCCCAGTGCCCA 
9355-9377 TGTTTCTGAGTCCCAGTGCCCAG 
9356-9378 GTTTCTGAGTCCCAGTGCCCAGC 
9357-9379 TTTCTGAGTCCCAGTGCCCAGCA 
9358-9380 TTCTGAGTCCCAGTGCCCAGCAA 
9359-9381 TCTGAGTCCCAGTGCCCAGCAAG 
9360-9382 CTGAGTCCCAGTGCCCAGCAAGC 
9361-9383 TGAGTCCCAGTGCCCAGCAAGCA 
9362-9384 GAGTCCCAGTGCCCAGCAAGCAA 
9363-9385 AGTCCCAGTGCCCAGCAAGCAAG 
9364-9386 GTCCCAGTGCCCAGCAAGCAAGT 
9365-9387 TCCCAGTGCCCAGCAAGCAAGTT 
9366-9388 CCCAGTGCCCAGCAAGCAAGTTG 
9367-9389 CCAGTGCCCAGCAAGCAAGTTGG 
9368-9390 CAGTGCCCAGCAAGCAAGTTGGC 
9369-9391 AGTGCCCAGCAAGCAAGTTGGCA 
9370-9392 GTGCCCAGCAAGCAAGTTGGCAA 
9371-9393 TGCCCAGCAAGCAAGTTGGCAAG 
9372-9394 GCCCAGCAAGCAAGTTGGCAAGT 
9373-9395 CCCAGCAAGCAAGTTGGCAAGTA 
9374-9396 CCAGCAAGCAAGTTGGCAAGTAA 
9375-9397 CAGCAAGCAAGTTGGCAAGTAAG 
9376-9398 AGCAAGCAAGTTGGCAAGTAAGT 
9377-9399 GCAAGCAAGTTGGCAAGTAAGTG 
9378-9400 CAAGCAAGTTGGCAAGTAAGTGC 
9379-9401 AAGCAAGTTGGCAAGTAAGTGCT 
9380-9402 AGCAAGTTGGCAAGTAAGTGCTA 
9381-9403 GCAAGTTGGCAAGTAAGTGCTAG 
9382-9404 CAAGTTGGCAAGTAAGTGCTAGG 
9383-9405 AAGTTGGCAAGTAAGTGCTAGGT 
9384-9406 AGTTGGCAAGTAAGTGCTAGGTT 
9385-9407 GTTGGCAAGTAAGTGCTAGGTTC 
9386-9408 TTGGCAAGTAAGTGCTAGGTTCA 
9387-9409 TGGCAAGTAAGTGCTAGGTTCAA 
9388-9410 GGCAAGTAAGTGCTAGGTTCAAT 
9389-9411 GCAAGTAAGTGCTAGGTTCAATC 
9390-9412 CAAGTAAGTGCTAGGTTCAATCA 
9391-9413 AAGTAAGTGCTAGGTTCAATCAG 
9392-9414 AGTAAGTGCTAGGTTCAATCAGT 
9393-9415 GTAAGTGCTAGGTTCAATCAGTA 
9394-9416 TAAGTGCTAGGTTCAATCAGTAT 
9395-9417 AAGTGCTAGGTTCAATCAGTATA 
9396-9418 AGTGCTAGGTTCAATCAGTATAA 
9397-9419 GTGCTAGGTTCAATCAGTATAAG 
939.8-9420 TGCTAGGTTCAATCAGTATAAGT 
9399-9421 GCTAGGTTCAATCAGTATAAGTA 
9400-9422 CTAGGTTCAATCAGTATAAGTAC 
9401-9423 TAGGTTCAATCAGTATAAGTACA 
9402-9424 AGGTTCAATCAGTATAAGTACAA 
9403-9425 GGTTCAATCAGTATAAGTACAAC 
9404-9426 GTTCAATCAGTATAAGTACAACC 
9405-9427 TTCAATCAGTATAAGTACAACCA 
9406-9428 TCAATCAGTATAAGTACAACCAA 
9407-9429 CAATCAGTATAAGTACAACCAAA 
9408-9430 AATCAGTATAAGTACAACCAAAA 
9409-9431 ATCAGTATAAGTACAACCAAAAT 
9410-9432 TCAGTATAAGTACAACCAAAATT 
9411-9433 CAGTATAAGTACAACCAAAATTT 
9412-9434 AGTATAAGTACAACCAAAATTTC 
9413-9435 GTATAAGTACAACCAAAATTTCT 
9414-9436 TATAAGTACAACCAAAATTTCTC 
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9415-9437 ATAAGTACAACCAAAATTTCTCT 
9416-9438 TAAGTACAACCAAAATTTCTCTG 
9417-9439 AAGTACAACCAAAATTTCTCTGC 
9418-9440 AGTACAACCAAAATTTCTCTGCT 
9419-9441 GTACAACCAAAATTTCTCTGCTG 
9420-9442 TACAACCAAAATTTCTCTGCTGG 
9421-9443 ACAACCAAAATTTCTCTGCTGGA 
9422-9444 CAACCAAAATTTCTCTGCTGGAA 
9423-9445 AACCAAAATTTCTCTGCTGGAAA 
9424-9446 ACCAAAATTTCTCTGCTGGAAAC 
9425-9447 CCAAAATTTCTCTGCTGGAAACA 
9426-9448 CAAAATTTCTCTGCTGGAAACAA 
9427-9449 AAAATTTCTCTGCTGGAAACAAC 
9428-9450 AAATTTCTCTGCTGGAAACAACG 
9429-9451 AATTTCTCTGCTGGAAACAACGA 
9430-9452 ATTTCTCTGCTGGAAACAACGAG 
9431-9453 TTTCTCTGCTGGAAACAACGAGA 
9432-9454 TTCTCTGCTGGAAACAACGAGAA 
9433-9455 TCTCTGCTGGAAACAACGAGAAC 
9434-9456 CTCTGCTGGAAACAACGAGAACA 
9435-9457 TCTGCTGGAAACAACGAGAACAT 
9436-9458 CTGCTGGAAACAACGAGAACATT 
9437-9459 TGCTGGAAACAACGAGAACATTA 
9438-9460 GCTGGAAACAACGAGAACATTAT 
9439-9461 CTGGAAACAACGAGAACATTATG 
9440-9462 TGGAAACAACGAGAACATTATGG 
9441-9463 GGAAACAACGAGAACATTATGGA 
9442-9464 GAAACAACGAGAACATTATGGAG 
9443-9465 AAACAACGAGAACATTATGGAGG 
9444-9466 AACAACGAGAACATTATGGAGGC 
9445-9467 ACAACGAGAACATTATGGAGGCC 
9446-9468 CAACGAGAACATTATGGAGGCCC 
9447-9469 AACGAGAACATTATGGAGGCCCA 
9448-9470 ACGAGAACATTATGGAGGCCCAT 
9449-9471 CGAGAACATTATGGAGGCCCATG 
9450-9472 GAGAACATTATGGAGGCCCATGT 
9451-9473 AGAACATTATGGAGGCCCATGTA 
9452-9474 GAACATTATGGAGGCCCATGTAG 
9453-9475 AACATTATGGAGGCCCATGTAGG 
9454-9476 ACATTATGGAGGCCCATGTAGGA 
9455-9477 CATTATGGAGGCCCATGTAGGAA 
9456-9478 ATTATGGAGGCCCATGTAGGAAT 
9457-9479 TTATGGAGGCCCATGTAGGAATA 
9458-9480 TATGGAGGCCCATGTAGGAATAA 
9459-9481 ATGGAGGCCCATGTAGGAATAAA 
9460-9482 TGGAGGCCCATGTAGGAATAAAT 
9461-9483 GGAGGCCCATGTAGGAATAAATG 
9462-9484 GAGGCCCATGTAGGAATAAATGG 
9463-9485 AGGCCCATGTAGGAATAAATGGA 
9464-9486 GGCCCATGTAGGAATAAATGGAG 
9465-9487 GCCCATGTAGGAATAAATGGAGA 
9466-9488 CCCATGTAGGAATAAATGGAGAA 
9467-9489 CCATGTAGGAATAAATGGAGAAG 
9468-9490 CATGTAGGAATAAATGGAGAAGC 
9469-9491 ATGTAGGAATAAATGGAGAAGCA 
9470-9492 TGTAGGAATAAATGGAGAAGCAA 
9471-9493 GTAGGAATAAATGGAGAAGCAAA 
9472-9494 TAGGAATAAATGGAGAAGCAAAT 
9473-9495 AGGAATAAATGGAGAAGCAAATC 
9474-9496 GGAATAAATGGAGAAGCAAATCT 
9475-9497 GAATAAATGGAGAAGCAAATCTG 
9476-9498 AATAAATGGAGAAGCAAATCTGG 
9477-9499 ATAAATGGAGAAGCAAATCTGGA 
9478-9500 TAAATGGAGAAGCAAATCTGGAT 
9479-9501 AAATGGAGAAGCAAATCTGGATT 
9480-9502 AATGGAGAAGCAAATCTGGATTT 
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9481-9503 ATGGAGAAGCAAATCTGGATTTC 
9482-9504 TGGAGAAGCAAATCTGGATTTCT 
9483-9505 GGAGAAGCAAATCTGGATTTCTT 
9484-9506 GAGAAGCAAATCTGGATTTCTTA 
9485-9507 AGAAGCAAATCTGGATTTCTTAA 
9486-9508 GAAGCAAATCTGGATTTCTTAAA 
9487-9509 AAGCAAATCTGGATTTCTTAAAC 
9488-9510 AGCAAATCTGGATTTCTTAAACA 
9489-9511 GCAAATCTGGATTTCTTAAACAT 
9490-9512 CAAATCTGGATTTCTTAAACATT 
9491-9513 AAATCTGGATTTCTTAAACATTC 
9492-9514 AATCTGGATTTCTTAAACATTCC 
9493-9515 ATCTGGATTTCTTAAACATTCCT 
9494-9516 TCTGGATTTCTTAAACATTCCTT 
9495-9517 CTGGATTTCTTAAACATTCCTTT 
9496-9518 TGGATTTCTTAAACATTCCTTTA 
9497-9519 GGATTTCTTAAACATTCCTTTAA 
9498-9520 GATTTCTTAAACATTCCTTTAAC 
9499-9521 ATTTCTTAAACATTCCTTTAACA 
9500-9522 TTTCTTAAACATTCCTTTAACAA 
9501-9523 TTCTTAAACATTCCTTTAACAAT 
9502-9524 TCTTAAACATTCCTTTAACAATT 
9503-9525 CTTAAACATTCCTTTAACAATTC 
9504-9526 TTAAACATTCCTTTAACAATTCC 
9505-9527 TAAACATTCCTTTAACAATTCCT 
9506-9528 AAACATTCCTTTAACAATTCCTG 
9507-9529 AACATTCCTTTAACAATTCCTGA 
9508-9530 ACATTCCTTTAACAATTCCTGAA 
9509-9531 CATTCCTTTAACAATTCCTGAAA 
9510-9532 ATTCCTTTAACAATTCCTGAAAT 
9511-9533 TTCCTTTAACAATTCCTGAAATG 
9512-9534 TCCTTTAACAATTCCTGAAATGC 
9513-9535 CCTTTAACAATTCCTGAAATGCG 
9514-9536 CTTTAACAATTCCTGAAATGCGT 
9515-9537 TTTAACAATTCCTGAAATGCGTC 
9516-9538 TTAACAATTCCTGAAATGCGTCT 
9517-9539 TAACAATTCCTGAAATGCGTCTA 
9518-9540 AACAATTCCTGAAATGCGTCTAC 
9519-9541 ACAATTCCTGAAATGCGTCTACC 
9520-9542 CAATTCCTGAAATGCGTCTACCT 
9521-9543 AATTCCTGAAATGCGTCTACCTT 
9522-9544 ATTCCTGAAATGCGTCTACCTTA 
9523-9545 TTCCTGAAATGCGTCTACCTTAC 
9524-9546 TCCTGAAATGCGTCTACCTTACA 
9525-9547 CCTGAAATGCGTCTACCTTACAC 
9526-9548 CTGAAATGCGTCTACCTTACACA 
9527-9549 TGAAATGCGTCTACCTTACACAA 
9528-9550 GAAATGCGTCTACCTTACACAAT 
9529-9551 AAATGCGTCTACCTTACACAATA 
9530-9552 AATGCGTCTACCTTACACAATAA 
9531-9553 ATGCGTCTACCTTACACAATAAT 
9532-9554 TGCGTCTACCTTACACAATAATC 
9533-9555 GCGTCTACCTTACACAATAATCA 
9534-9556 CGTCTACCTTACACAATAATCAC 
9535-9557 GTCTACCTTACACAATAATCACA 
9536-9558 TCTACCTTACACAATAATCACAA 

. 9537-9559 CTACCTTACACAATAATCACAAC 
9538-9560 TACCTTACACAATAATCACAACT 
9539-9561 ACCTTACACAATAATCACAACTC 
9540-9562 CCTTACACAATAATCACAACTCC 
9541-9563 CTTACACAATAATCACAACTCCT 
9542-9564 TTACACAATAATCACAACTCCTC 
9543-9565 TACACAATAATCACAACTCCTCC 
9544-9566 ACACAATAATCACAACTCCTCCA 
9545-9567 CACAATAATCACAACTCCTCCAC 
9546-9568 ACAATAATCACAACTCCTCCACT 
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9547-9569 CAATAATCACAACTCCTCCACTG 
9548-9570 AATAATCACAACTCCTCCACTGA 
9549-9571 ATAATCACAACTCCTCCACTGAA 
9550-9572 TAATCACAACTCCTCCACTGAAA 
9551-9573 AATCACAACTCCTCCACTGAAAG 
9552-9574 ATCACAACTCCTCCACTGAAAGA 
9553-9575 TCACAACTCCTCCACTGAAAGAT 
9554-9576 CACAACTCCTCCACTGAAAGATT 
9555-9577 ACAACTCCTCCACTGAAAGATTT 
9556-9578 CAACTCCTCCACTGAAAGATTTC 
9557-9579 AACTCCTCCACTGAAAGATTTCT 
9558-9580 ACTCCTCCACTGAAAGATTTCTC 
9559-9581 CTCCTCCACTGAAAGATTTCTCT 
9560-9582 TCCTCCACTGAAAGATTTCTCTC 
9561-9583 CCTCCACTGAAAGATTTCTCTCT 
9562-9584 CTCCACTGAAAGATTTCTCTCTA 
9563-9585 TCCACTGAAAGATTTCTCTCTAT 
9564-9586 CCACTGAAAGATTTCTCTCTATG 
9565-9587 CACTGAAAGATTTCTCTCTATGG 
9566-9588 ACTGAAAGATTTCTCTCTATGGG 
9567-9589 CTGAAAGATTTCTCTCTATGGGA 
9568-9590 TGAAAGATTTCTCTCTATGGGAA 
9569-9591 GAAAGATTTCTCTCTATGGGAAA 
9570-9592 AAAGATTTCTCTCTATGGGAAAA 
9571-9593 AAGATTTCTCTCTATGGGAAAAA 
9572-9594 AGATTTCTCTCTATGGGAAAAAA 
9573-9595 GATTTCTCTCTATGGGAAAAAAC 
9574-9596 ATTTCTCTCTATGGGAAAAAACA 
9575-9597 TTTCTCTCTATGGGAAAAAACAG 
9576-9598 TTCTCTCTATGGGAAAAAACAGG 
9577-9599 TCTCTCTATGGGAAAAAACAGGC 
9578-9600 CTCTCTATGGGAAAAAACAGGCT 
9579-9601 TCTCTATGGGAAAAAACAGGCTT 
9580-9602 CTCTATGGGAAAAAACAGGCTTG 
9581-9603 TCTATGGGAAAAAACAGGCTTGA 
9582-9604 CTATGGGAAAAAACAGGCTTGAA 
9583-9605 TATGGGAAAAAACAGGCTTGAAG 
9584-9606 ATGGGAAAAAACAGGCTTGAAGG 
9585-9607 TGGGAAAAAACAGGCTTGAAGGA 
9586-9608 GGGAAAAAACAGGCTTGAAGGAA 
9587-9609 GGAAAAAACAGGCTTGAAGGAAT 
9588-9610 GAAAAAACAGGCTTGAAGGAATT 
9589-9611 AAAAAACAGGCTTGAAGGAATTC 
9590-9612 AAAAACAGGCTTGAAGGAATTCT 
9591-9613 AAAACAGGCTTGAAGGAATTCTT 
9592-9614 AAACAGGCTTGAAGGAATTCTTG 
9593-9615 AACAGGCTTGAAGGAATTCTTGA 
9594-9616 ACAGGCTTGAAGGAATTCTTGAA 
9595-9617 CAGGCTTGAAGGAATTCTTGAAA 
9596-9618 AGGCTTGAAGGAATTCTTGAAAA 
9597-9619 GGCTTGAAGGAATTCTTGAAAAC 
9598-9620 GCTTGAAGGAATTCTTGAAAACG 
9599-9621 CTTGAAGGAATTCTTGAAAACGA 
9600-9622 TTGAAGGAATTCTTGAAAACGAC 
9601-9623 TGAAGGAATTCTTGAAAACGACA 
9602-9624 GAAGGAATTCTTGAAAACGACAA 
9603-9625 AAGGAATTCTTGAAAACGACAAA 
9604-9626 AGGAATTCTTGAAAACGACAAAG 
9605-9627 GGAATTCTTGAAAACGACAAAGC 
9606-9628 GAATTCTTGAAAACGACAAAGCA 
9607-9629 AATTCTTGAAAACGACAAAGCAA 
9608-9630 ATTCTTGAAAACGACAAAGCAAT 
9609-9631 TTCTTGAAAACGACAAAGCAATC 
9610-9632 TCTTGAAAACGACAAAGCAATCA 
9611-9633 CTTGAAAACGACAAAGCAATCAT 
9612-9634 TTGAAAACGACAAAGCAATCATT 
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9613-9635 TGAAAACGACAAAGCAATCATTT 
9614-9636 GAAAACGACAAAGCAATCATTTG 
9615-9637 AAAACGACAAAGCAATCATTTGA 
9616-9638 AAACGACAAAGCAATCATTTGAT 
9617-9639 AACGACAAAGCAATCATTTGATT 
9618-9640 ACGACAAAGCAATCATTTGATTT 
9619-9641 CGACAAAGCAATCATTTGATTTA 
9620-9642 GACAAAGCAATCATTTGATTTAA 
9621-9643 ACAAAGCAATCATTTGATTTAAG 
9622-9644 CAAAGCAATCATTTGATTTAAGT 
9623-9645 AAAGCAATCATTTGATTTAAGTG 
9624-9646 AAGCAATCATTTGATTTAAGTGT 
9625-9647 AGCAATCATTTGATTTAAGTGTA 
9626-9648 GCAATCATTTGATTTAAGTGTAA 
9627-9649 CAATCATTTGATTTAAGTGTAAA 
9628-9650 AATCATTTGATTTAAGTGTAAAA 
9629-9651 ATCATTTGATTTAAGTGTAAAAG 
9630-9652 TCATTTGATTTAAGTGTAAAAGC 
9631-9653 CATTTGATTTAAGTGTAAAAGCT 
9632-9654 ATTTGATTTAAGTGTAAAAGCTC 
9633-9655 TTTGATTTAAGTGTAAAAGCTCA 
9634-9656 TTGATTTAAGTGTAAAAGCTCAG 
9635-9657 TGATTTAAGTGTAAAAGCTCAGT 
9636-9658 GATTTAAGTGTAAAAGCTCAGTA 
9637-9659 ATTTAAGTGTAAAAGCTCAGTAT 
9638-9660 TTTAAGTGTAAAAGCTCAGTATA 
9639-9661 TTAAGTGTAAAAGCTCAGTATAA 
9640-9662 TAAGTGTAAAAGCTCAGTATAAG 
9641-9663 AAGTGTAAAAGCTCAGTATAAGA 
9642-9664 AGTGTAAAAGCTCAGTATAAGAA 
9643-9665 GTGTAAAAGCTCAGTATAAGAAA 
9644-9666 TGTAAAAGCTCAGTATAAGAAAA 
9645-9667 GTAAAAGCTCAGTATAAGAAAAA 
9646-9668 TAAAAGCTCAGTATAAGAAAAAC 
9647-9669 AAAAGCTCAGTATAAGAAAAACA 
9648-9670 AAAGCTCAGTATAAGAAAAACAA 
9649-9671 AAGCTCAGTATAAGAAAAACAAA 
9650-9672 AGCTCAGTATAAGAAAAACAAAC 
9651-9673 GCTCAGTATAAGAAAAACAAACA 
9652-9674 CTCAGTATAAGAAAAACAAACAC 
9653-9675 TCAGTATAAGAAAAACAAACACA 
9654-9676 CAGTATAAGAAAAACAAACACAG 
9655-9677 AGTATAAGAAAAACAAACACAGG 
9656-9678 GTATAAGAAAAACAAACACAGGC 
9657-9679 TATAAGAAAAACAAACACAGGCA 
9658-9680 ATAAGAAAAACAAACACAGGCAT 
9659-9681 TAAGAAAAACAAACACAGGCATT 
9660-9682 AAGAAAAACAAACACAGGCATTC 
9661-9683 AGAAAAACAAACACAGGCATTCC 
9662-9684 GAAAAACAAACACAGGCATTCCA 
9663-9685 AAAAACAAACACAGGCATTCCAT 
9664-9686 AAAACAAACACAGGCATTCCATC 
9665-9687 AAACAAACACAGGCATTCCATCA 
9666-9688 AACAAACACAGGCATTCCATCAC 
9667-9689 ACAAACACAGGCATTCCATCACA 
9668-9690 CAAACACAGGCATTCCATCACAA 
9669-9691 AAACACAGGCATTCCATCACAAA 
9670-9692 AACACAGGCATTCCATCACAAAT 
9671-9693 ACACAGGCATTCCATCACAAATC 
9672-9694 CACAGGCATTCCATCACAAATCC 
.9673-9695 ACAGGCATTCCATCACAAATCCT 
9674-9696 CAGGCATTCCATCACAAATCCTT 
9675-9697 AGGCATTCCATCACAAATCCTTT 
9676-9698 GGCATTCCATCACAAATCCTTTG 
9677-9699 GCATTCCATCACAAATCCTTTGG 
9678-9700 CATTCCATCACAAATCCTTTGGC 
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9679-9701 ATTCCATCACAAATCCTTTGGCT 
9680-9702 TTCCATCACAAATCCTTTGGCTG 
9681-9703 TCCATCACAAATCCTTTGGCTGT 
9682-9704 CCATCACAAATCCTTTGGCTGTG 
9683-9705 CATCACAAATCCTTTGGCTGTGC 
9684-9706 ATCACAAATCCTTTGGCTGTGCT 
9685-9707 TCACAAATCCTTTGGCTGTGCTT 
9686-9708 CACAAATCCTTTGGCTGTGCTTT 
9687-9709 ACAAATCCTTTGGCTGTGCTTTG 
9688-9710 CAAATCCTTTGGCTGTGCTTTGT 
9689-9711 AAATCCTTTGGCTGTGCTTTGTG 
9690-9712 AATCCTTTGGCTGTGCTTTGTGA 
9691-9713 ATCCTTTGGCTGTGCTTTGTGAG 
9692-9714 TCCTTTGGCTGTGCTTTGTGAGT 
9693-9715 CCTTTGGCTGTGCTTTGTGAGTT 
9694-9716 CTTTGGCTGTGCTTTGTGAGTTT 
9695-9717 TTTGGCTGTGCTTTGTGAGTTTA 
9696-9718 TTGGCTGTGCTTTGTGAGTTTAT 
9697-9719 TGGCTGTGCTTTGTGAGTTTATC 
9698-9720 GGCTGTGCTTTGTGAGTTTATCA 
9699-9721 GCTGTGCTTTGTGAGTTTATCAG 
9700-9722 CTGTGCTTTGTGAGTTTATCAGT 
9701-9723 TGTGCTTTGTGAGTTTATCAGTC 
9702-9724 GTGCTTTGTGAGTTTATCAGTCA 
9703-9725 TGCTTTGTGAGTTTATCAGTCAG 
9704-9726 GCTTTGTGAGTTTATCAGTCAGA 
9705-9727 CTTTGTGAGTTTATCAGTCAGAG 
9706-9728 TTTGTGAGTTTATCAGTCAGAGC 
9707-9729 TTGTGAGTTTATCAGTCAGAGCA 
9708-9730 TGTGAGTTTATCAGTCAGAGCAT 
9709-9731 GTGAGTTTATCAGTCAGAGCATC 
9710-9732 TGAGTTTATCAGTCAGAGCATCA 
9711-9733 GAGTTTATCAGTCAGAGCATCAA 
9712-9734 AGTTTATCAGTCAGAGCATCAAA 
9713-9735 GTTTATCAGTCAGAGCATCAAAT 
9714-9736 TTTATCAGTCAGAGCATCAAATC 
9715-9737 TTATCAGTCAGAGCATCAAATCC 
9716-9738 TATCAGTCAGAGCATCAAATCCT 
9717-9739 ATCAGTCAGAGCATCAAATCCTT 
9718-9740 TCAGTCAGAGCATCAAATCCTTT 
9719-9741 CAGTCAGAGCATCAAATCCTTTG 
9720-9742 AGTCAGAGCATCAAATCCTTTGA 
9721-9743 GTCAGAGCATCAAATCCTTTGAC 
9722-9744 TCAGAGCATCAAATCCTTTGACA 
9723-9745 CAGAGCATCAAATCCTTTGACAG 
9724-9746 AGAGCATCAAATCCTTTGACAGG 
9725-9747 GAGCATCAAATCCTTTGACAGGC 
9726-9748 AGCATCAAATCCTTTGACAGGCA 
9727-9749 GCATCAAATCCTTTGACAGGCAT 
9728-9750 CATCAAATCCTTTGACAGGCATT 
9729-9751 ATCAAATCCTTTGACAGGCATTT 
9730-9752 TCAAATCCTTTGACAGGCATTTT 
9731-9753 CAAATCCTTTGACAGGCATTTTG 
9732-9754 AAATCCTTTGACAGGCATTTTGA 
9733-9755 AATCCTTTGACAGGCATTTTGAA 
9734-9756 ATCCTTTGACAGGCATTTTGAAA 
9735-9757 TCCTTTGACAGGCATTTTGAAAA 
9736-9758 CCTTTGACAGGCATTTTGAAAAA 
9737-9759 CTTTGACAGGCATTTTGAAAAAA 
9738-9760 TTTGACAGGCATTTTGAAAAAAA 
9739-9761 TTGACAGGCATTTTGAAAAAAAC 
9740-9762 TGACAGGCATTTTGAAAAAAACA 
9741-9763 GACAGGCATTTTGAAAAAAACAG 
9742-9764 ACAGGCATTTTGAAAAAAACAGA 
9743-9765 CAGGCATTTTGAAAAAAACAGAA 
9744-9766 AGGCATTTTGAAAAAAACAGAAA 
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9745-9767 GGCATTTTGAAAAAAACAGAAAC 
9746-9768 GCATTTTGAAAAAAACAGAAACA 
9747-9769 CATTTTGAAAAAAACAGAAACAA 
9748-9770 ATTTTGAAAAAAACAGAAACAAT 
9749-9771 TTTTGAAAAAAACAGAAACAATG 
9750-9772 TTTGAAAAAAACAGAAACAATGC 
9751-9773 TTGAAAAAAACAGAAACAATGCA 
9752-9774 TGAAAAAAACAGAAACAATGCAT 
9753-9775 GAAAAAAACAGAAACAATGCATT 
9754-9776 AAAAAAACAGAAACAATGCATTA 
9755-9777 AAAAAACAGAAACAATGCATTAG 
9756-9778 AAAAACAGAAACAATGCATTAGA 
9757-9779 AAAACAGAAACAATGCATTAGAT 
9758-9780 AAACAGAAACAATGCATTAGATT 
9759-9781 AACAGAAACAATGCATTAGATTT 
97 60-9782 ACAGAAACAATGCATTAGATTTT 
9761-9783 CAGAAACAATGCATTAGATTTTG 
9762-9784 AGAAACAATGCATTAGATTTTGT 
9763-9785 GAAACAATGCATTAGATTTTGTC 
9764-9786 AAACAATGCATTAGATTTTGTCA 
9765-9787 AACAATGCATTAGATTTTGTCAC 
97 66-9788 ACAATGCATTAGATTTTGTCACC 
9767-9789 CAATGCATTAGATTTTGTCACCA 
97 68-9790 AATGCATTAGATTTTGTCACCAA 
9769-9791 ATGCATTAGATTTTGTCACCAAA 
9770-9792 TGCATTAGATTTTGTCACCAAAT 
9771-9793 GCATTAGATTTTGTCACCAAATC 
9772-9794 CATTAGATTTTGTCACCAAATCC 
9773-9795 ATTAGATTTTGTCACCAAATCCT 
9774-9796 TTAGATTTTGTCACCAAATCCTA 
9775-9797 TAGATTTTGTCACCAAATCCTAT 
9776-9798 AGATTTTGTCACCAAATCCTATA 
9777-9799 GATTTTGTCACCAAATCCTATAA 
9778-9800 ATTTTGTCACCAAATCCTATAAT 
9779-9801 TTTTGTCACCAAATCCTATAATG 
9780-9802 TTTGTCACCAAATCCTATAATGA 
9781-9803 TTGTCACCAAATCCTATAATGAA 
9782-9804 TGTCACCAAATCCTATAATGAAA 
9783-9805 GTCACCAAATCCTATAATGAAAC 
9784-9806 TCACCAAATCCTATAATGAAACA 
9785-9807 CACCAAATCCTATAATGAAACAA 
9786-9808 ACCAAATCCTATAATGAAACAAA 
9787-9809 CCAAATCCTATAATGAAACAAAA 
9788-9810 CAAATCCTATAATGAAACAAAAA 
9789-9811 AAATCCTATAATGAAACAAAAAT 
9790-9812 AATCCTATAATGAAACAAAAATT 
9791-9813 ATCCTATAATGAAACAAAAATTA 
9792-9814 TCCTATAATGAAACAAAAATTAA 
9793-9815 CC~ATAATGAAACAAAAATTAAG 
9794-9816 CTATAATGAAACAAAAATTAAGT 
9795-9817 TATAATGAAACAAAAATTAAGTT . 
9796-9818 ATAATGAAACAAAAATTAAGTTT 
9797-9819 TAATGAAACAAAAATTAAGTTTG 
9798-9820 AATGAAACAAAAATTAAGTTTGA 
9799-9821 ATGAAACAAAAATTAAGTTTGAT 
9800-9822 TGAAACAAAAATTAAGTTTGATA 
9801-9823 GAAACAAAAATTAAGTTTGATAA 
9802-9824 AAACAAAAATTAAGTTTGATAAG 
9803-9825 AACAAAAATTAAGTTTGATAAGT 
9804-9826 ACAAAAATTAAGTTTGATAAGTA 
9805-9827 CAAAAATTAAGTTTGATAAGTAC 
9806-9828 AAAAATTAAGTTTGATAAGTACA 
9807-9829 AAAATTAAGTTTGATAAGTACAA 
9808-9830 AAATTAAGTTTGATAAGTACAAA 
9809-9831 AATTAAGTTTGATAAGTACAAAG 
9810-9832 ATTAAGTTTGATAAGTACAAAGC 
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9811-9833 TTAAGTTTGATAAGTACAAAGCT 
9812-9834 TAAGTTTGATAAGTACAAAGCTG 
9813-9835 AAGTTTGATAAGTACAAAGCTGA 
9814-9836 AGTTTGATAAGTACAAAGCTGAA 
9815-9837 GTTTGATAAGTACAAAGCTGAAA 
9816-9838 TTTGATAAGTACAAAGCTGAAAA· 
9817-9839 TTGATAAGTACAAAGCTGAAAAA 
9818-9840 TGATAAGTACAAAGCTGAAAAAT 
9819-9841 GATAAGTACAAAGCTGAAAAATC 
9820-9842 ATAAGTACAAAGCTGAAAAATCT 
9821-9843 TAAGTACAAAGCTGAAAAATCTC 
9822-9844 AAGTACAAAGCTGAAAAATCTCA 
9823-9845 AGTACAAAGCTGAAAAATCTCAC 
9824-9846 GTACAAAGCTGAAAAATCTCACG 
9825-9847 TACAAAGCTGAAAAATCTCACGA 
9826-9848 ACAAAGCTGAAAAATCTCACGAC 
9827-9849 CAAAGCTGAAAAATCTCACGACG 
9828-9850 AAAGCTGAAAAATCTCACGACGA 
9829-9851 AAGCTGAAAAATCTCACGACGAG 
9830-9852 AGCTGAAAAATCTCACGACGAGC 
9831-9853 GCTGAAAAATCTCACGACGAGCT 
9832-9854 CTGAAAAATCTCACGACGAGCTC 
9833-9855 TGAAAAATCTCACGACGAGCTCC 
9834-9856 GAAAAATCTCACGACGAGCTCCC 
9835-9857 AAAAATCTCACGACGAGCTCCCC 
9836-9858 AAAATCTCACGACGAGCTCCCCA 
9837-9859 AAATCTCACGACGAGCTCCCCAG 
9838-9860 AATCTCACGACGAGCTCCCCAGG 
9839-9861 ATCTCACGACGAGCTCCCCAGGA 
9840-9862 TCTCACGACGAGCTCCCCAGGAC 
9841-9863 CTCACGACGAGCTCCCCAGGACC 
9842-9864 TCACGACGAGCTCCCCAGGACCT 
9843-9865 CACGACGAGCTCCCCAGGACCTT 
9844-9866 ACGACGAGCTCCCCAGGACCTTT 
9845-9867 CGACGAGCTCCCCAGGACCTTTC 
9846-9868 GACGAGCTCCCCAGGACCTTTCA 
9847-9869 ACGAGCTCCCCAGGACCTTTCAA 
9848-9870 CGAGCTCCCCAGGACCTTTCAAA 
9849-9871 GAGCTCCCCAGGACCTTTCAAAT 
9850-9872 AGCTCCCCAGGACCTTTCAAATT 
9851-9873 GCTCCCCAGGACCTTTCAAATTC 
9852-9874 CTCCCCAGGACCTTTCAAATTCC 
9853-9875 TCCCCAGGACCTTTCAAATTCCT 
9854-9876 CCCCAGGACCTTTCAAATTCCTG 
9855-9877 CCCAGGACCTTTCAAATTCCTGG 
9856-9878 CCAGGACCTTTCAAATTCCTGGA 
9857-9879 CAGGACCTTTCAAATTCCTGGAT 
9858-9880 AGGACCTTTCAAATTCCTGGATA 
9859-9881 GGACCTTTCAAATTCCTGGATAC 
9860-9882 GACCTTTCAAATTCCTGGATACA 
9861-9883 ACCTTTCAAATTCCTGGATACAC 
9862-9884 CCTTTCAAATTCCTGGATACACT 
9863-9885 CTTTCAAATTCCTGGATACACTG 
9864-9886 TTTCAAATTCCTGGATACACTGT 
9865-9887 TTCAAATTCCTGGATACACTGTT 
9866-9888 TCAAATTCCTGGATACACTGTTC 
9867-9889 CAAATTCCTGGATACACTGTTCC 
9868-9890 AAATTCCTGGATACACTGTTCCA 
9869-9891 AATTCCTGGATACACTGTTCCAG 
9870-9892 ATTCCTGGATACACTGTTCCAGT 
9871-9893 TTCCTGGATACACTGTTCCAGTT 
9872-9894 TCCTGGATACACTGTTCCAGTTG 
9873-9895 CCTGGATACACTGTTCCAGTTGT 
9874-9896 CTGGATACACTGTTCCAGTTGTC 
9875-9897 TGGATACACTGTTCCAGTTGTCA 
9876-9898 GGATACACTGTTCCAGTTGTCAA 
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9877-9899 GATACACTGTTCCAGTTGTCAAT 
9878-9900 ATACACTGTTCCAGTTGTCAATG 
9879-9901 TACACTGTTCCAGTTGTCAATGT 
9880-9902 ACACTGTTCCAGTTGTCAATGTT 
9881-9903 CACTGTTCCAGTTGTCAATGTTG 
9882-9904 ACTGTTCCAGTTGTCAATGTTGA 
9883-9905 CTGTTCCAGTTGTCAATGTTGAA 
9884-9906 TGTTCCAGTTGTCAATGTTGAAG 
9885-9907 GTTCCAGTTGTCAATGTTGAAGT 
9886-9908 TTCCAGTTGTCAATGTTGAAGTG 
9887-9909 TCCAGTTGTCAATGTTGAAGTGT 
9888-9910 CCAGTTGTCAATGTTGAAGTGTC 
9889-9911 CAGTTGTCAATGTTGAAGTGTCT 
9890-9912 AGTTGTCAATGTTGAAGTGTCTC 
9891-9913 GTTGTCAATGTTGAAGTGTCTCC 
9892-9914 TTGTCAATGTTGAAGTGTCTCCA 
9893-9915 TGTCAATGTTGAAGTGTCTCCAT 
9894-9916 GTCAATGTTGAAGTGTCTCCATT 
9895-9917 TCAATGTTGAAGTGTCTCCATTC 
9896-9918 CAATGTTGAAGTGTCTCCATTCA 
9897-9919 AATGTTGAAGTGTCTCCATTCAC 
9898-9920 ATGTTGAAGTGTCTCCATTCACC 
9899-9921 TGTTGAAGTGTCTCCATTCACCA 
9900-9922 GTTGAAGTGTCTCCATTCACCAT 
9901-9923 TTGAAGTGTCTCCATTCACCATA 
9902-9924 TGAAGTGTCTCCATTCACCATAG 
9903-9925 GAAGTGTCTCCATTCACCATAGA 
9904-9926 AAGTGTCTCCATTCACCATAGAG 
9905-9927 AGTGTCTCCATTCACCATAGAGA 
9906-9928 GTGTCTCCATTCACCATAGAGAT 
9907-9929 TGTCTCCATTCACCATAGAGATG 
9908-9930 GTCTCCATTCACCATAGAGATGT 
9909-9931 TCTCCATTCACCATAGAGATGTC 
9910-9932 CTCCATTCACCATAGAGATGTCG 
9911-9933 TCCATTCACCATAGAGATGTCGG 
9912-9934 CCATTCACCATAGAGATGTCGGC 
9913-9935 CATTCACCATAGAGATGTCGGCA 
9914-9936 ATTCACCATAGAGATGTCGGCAT 
9915-9937 TTCACCATAGAGATGTCGGCATT 
9916-9938 TCACCATAGAGATGTCGGCATTC 
9917-9939 CACCATAGAGATGTCGGCATTCG 
9918-9940 ACCATAGAGATGTCGGCATTCGG 
9919-9941 CCATAGAGATGTCGGCATTCGGC 
9920-9942 CATAGAGATGTCGGCATTCGGCT 
9921-9943 ATAGAGATGTCGGCATTCGGCTA 
9922-9944 TAGAGATGTCGGCATTCGGCTAT 
9923-9945 AGAGATGTCGGCATTCGGCTATG 
9924-9946 GAGATGTCGGCATTCGGCTATGT 
9925-9947 AGATGTCGGCATTCGGCTATGTG 
9926-9948 GATGTCGGCATTCGGCTATGTGT 
9927-9949 ATGTCGGCATTCGGCTATGTGTT 
9928-9950 TGTCGGCATTCGGCTATGTGTTC 
9929-9951 GTCGGCATTCGGCTATGTGTTCC 
9930-9952 TCGGCATTCGGCTATGTGTTCCC 
9931-9953 CGGCATTCGGCTATGTGTTCCCA 
9932-9954 GGCATTCGGCTATGTGTTCCCAA 
9933-9955 GCATTCGGCTATGTGTTCCCAAA 
9934-9956 CATTCGGCTATGTGTTCCCAAAA 
9935-9957 ATTCGGCTATGTGTTCCCAAAAG 
9936-9958 TTCGGCTATGTGTTCCCAAAAGC 
9937-9959 TCGGCTATGTGTTCCCAAAAGCA 
9938-9960 CGGCTATGTGTTCCCAAAAGCAG 
9939-9961 GGCTATGTGTTCCCAAAAGCAGT 
9940-9962 GCTATGTGTTCCCAAAAGCAGTC 
9941-9963 CTATGTGTTCCCAAAAGCAGTCA 
9942-9964 TATGTGTTCCCAAAAGCAGTCAG 
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9943-9965 ATGTGTTCCCAAAAGCAGTCAGC 
9944-9966 TGTGTTCCCAAAAGCAGTCAGCA 
9945-9967 GTGTTCCCAAAAGCAGTCAGCAT 
9946-9968 TGTTCCCAAAAGCAGTCAGCATG 
9947-9969 GTTCCCAAAAGCAGTCAGCATGC 
9948-9970 TTCCCAAAAGCAGTCAGCATGCC 
9949-9971 TCCCAAAAGCAGTCAGCATGCCT 
9950-9972 CCCAAAAGCAGTCAGCATGCCTA 
9951-9973 CCAAAAGCAGTCAGCATGCCTAG 
9952-9974 CAAAAGCAGTCAGCATGCCTAGT 
9953-9975 AAAAGCAGTCAGCATGCCTAGTT 
9954-9976 AAAGCAGTCAGCATGCCTAGTTT 
9955-9977 AAGCAGTCAGCATGCCTAGTTTC 
9956-9978 AGCAGTCAGCATGCCTAGTTTCT 
9957-9979 GCAGTCAGCATGCCTAGTTTCTC 
9958-9980 CAGTCAGCATGCCTAGTTTCTCC 
9959-9981 AGTCAGCATGCCTAGTTTCTCCA 
9960-9982 GTCAGCATGCCTAGTTTCTCCAT 
9961-9983 TCAGCATGCCTAGTTTCTCCATC 
9962-9984 CAGCATGCCTAGTTTCTCCATCC 
9963-9985 AGCATGCCTAGTTTCTCCATCCT 
9964-9986 GCATGCCTAGTTTCTCCATCCTA 
9965-9987 CATGCCTAGTTTCTCCATCCTAG 
9966-9988 ATGCCTAGTTTCTCCATCCTAGG 
9967-9989 TGCCTAGTTTCTCCATCCTAGGT 
9968-9990 GCCTAGTTTCTCCATCCTAGGTT 
9969-9991 CCTAGTTTCTCCATCCTAGGTTC 
9970-9992 CTAGTTTCTCCATCCTAGGTTCT 
9971-9993 TAGTTTCTCCATCCTAGGTTCTG 
9972-9994 AGTTTCTCCATCCTAGGTTCTGA 
9973-9995 GTTTCTCCATCCTAGGTTCTGAC 
9974-9996 TTTCTCCATCCTAGGTTCTGACG 
9975-9997 . TTCTCCATCCTAGGTTCTGACGT 
9976-9998 TCTCCATCCTAGGTTCTGACGTC 
9977-9999 CTCCATCCTAGGTTCTGACGTCC 

9978-10000 TCCATCCTAGGTTCTGACGTCCG 
9979-10001 CCATCCTAGGTTCTGACGTCCGT 
9980-10002 CATCCTAGGTTCTGACGTCCGTG 
9981-10003 ATCCTAGGTTCTGACGTCCGTGT 
9982-10004 TCCTAGGTTCTGACGTCCGTGTG 
9983-10005 CCTAGGTTCTGACGTCCGTGTGC 
9984-10006 CTAGGTTCTGACGTCCGTGTGCC 
9985-10007 TAGGTTCTGACGTCCGTGTGCCT 
9986-10008 AGGTTCTGACGTCCGTGTGCCTT 
9987-10009 GGTTCTGACGTCCGTGTGCCTTC 
9988-10010 GTTCTGACGTCCGTGTGCCTTCA 
9989-10011 TTCTGACGTCCGTGTGCCTTCAT 
9990-10012 TCTGACGTCCGTGTGCCTTCATA 
9991-10013 CTGACGTCCGTGTGCCTTCATAC 
9992-10014 TGACGTCCGTGTGCCTTCATACA 
9993-10015 GACGTCCGTGTGCCTTCATACAC 
9994-10016 ACGTCCGTGTGCCTTCATACACA 
9995-10017 CGTCCGTGTGCCTTCATACACAT 
9996-10018 GTCCGTGTGCCTTCATACACATT 
9997-10019 TCCGTGTGCCTTCATACACATTA 
9998-10020 CCGTGTGCCTTCATACACATTAA 
9999-10021 CGTGTGCCTTCATACACATTAAT 

10000-10022 GTGTGCCTTCATACACATTAATC 
10001-10023 TGTGCCTTCATACACATTAATCC 
10002-10024 GTGCCTTCATACACATTAATCCT 
10003-10025 TGCCTTCATACACATTAATCCTG 
10004-10026 GCCTTCATACACATTAATCCTGC 
10005-10027 CCTTCATACACATTAATCCTGCC 
10006-10028 CTTCATACACATTAATCCTGCCA 
10007-10029 TTCATACACATTAATCCTGCCAT 
10008-10030 TCATACACATTAATCCTGCCATC 



Moderna Ex 1003-p. 176 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 175 of 236 US 2006/0134189 A1 

Position Sequence 
10009-10031 CATACACATTAATCCTGCCATCA 
10010-10032 ATACACATTAATCCTGCCATCAT 
10011-10033 TACACATTAATCCTGCCATCATT 
10012-10034 ACACATTAATCCTGCCATCATTA 
10013-10035 CACATTAATCCTGCCATCATTAG 
10014-10036 ACATTAATCCTGCCATCATTAGA 
10015-10037 CATTAATCCTGCCATCATTAGAG 
10016-10038 ATTAATCCTGCCATCATTAGAGC 
10017-10039 TTAATCCTGCCATCATTAGAGCT 
10018-10040 TAATCCTGCCATCATTAGAGCTG 
10019-10041 AATCCTGCCATCATTAGAGCTGC 
10020-10042 ATCCTGCCATCATTAGAGCTGCC 
10021-10043 TCCTGCCATCATTAGAGCTGCCA 
10022-10044 CCTGCCATCATTAGAGCTGCCAG 
10023-10045 CTGCCATCATTAGAGCTGCCAGT 
10024-10046 TGCCATCATTAGAGCTGCCAGTC 
10025-10047 GCCATCATTAGAGCTGCCAGTCC 
10026-10048 CCATCATTAGAGCTGCCAGTCCT 
10027-10049 CATCATTAGAGCTGCCAGTCCTT 
10028-10050 ATCATTAGAGCTGCCAGTCCTTC 
10029-10051 TCATTAGAGCTGCCAGTCCTTCA 
10030-10052 CATTAGAGCTGCCAGTCCTTCAT 
10031-10053 ATTAGAGCTGCCAGTCCTTCATG 
10032-10054 TTAGAGCTGCCAGTCCTTCATGT 
10033-10055 TAGAGCTGCCAGTCCTTCATGTC 
10034-10056 AGAGCTGCCAGTCCTTCATGTCC 
10035-10057 GAGCTGCCAGTCCTTCATGTCCC 
10036-10058 AGCTGCCAGTCCTTCATGTCCCT 
10037-10059 GCTGCCAGTCCTTCATGTCCCTA 
10038-10060 CTGCCAGTCCTTCATGTCCCTAG 
10039-10061 TGCCAGTCCTTCATGTCCCTAGA 
10040-10062 GCCAGTCCTTCATGTCCCTAGAA 
10041-10063 CCAGTCCTTCATGTCCCTAGAAA 
10042-10064 CAGTCCTTCATGTCCCTAGAAAT 
10043-10065 AGTCCTTCATGTCCCTAGAAATC 
10044-10066 GTCCTTCATGTCCCTAGAAATCT 
10045-10067 TCCTTCATGTCCCTAGAAATCTC 
10046-10068 CCTTCATGTCCCTAGAAATCTCA 
10047-10069 CTTCATGTCCCTAGAAATCTCAA 
10048-10070 TTCATGTCCCTAGAAATCTCAAG 
10049-10071 TCATGTCCCTAGAAATCTCAAGC 
10050-10072 CATGTCCCTAGAAATCTCAAGCT 
10051-10073 ATGTCCCTAGAAATCTCAAGCTT 
10052-10074 TGTCCCTAGAAATCTCAAGCTTT 
10053-10075 GTCCCTAGAAATCTCAAGCTTTC 
10054-10076. TCCCTAGAAATCTCAAGCTTTCT 
10055-10077 CCCTAGAAATCTCAAGCTTTCTC 
10056-10078 CCTAGAAATCTCAAGCTTTCTCT 
10057-10079 CTAGAAATCTCAAGCTTTCTCTT 
10058-10080 TAGAAATCTCAAGCTTTCTCTTC 
10059-10081 AGAAATCTCAAGCTTTCTCTTCC 
10060-10082 GAAATCTCAAGCTTTCTCTTCCA 
10061-10083 AAATCTCAAGCTTTCTCTTCCAC 
10062-10084 AATCTCAAGCTTTCTCTTCCACA 
10063-10085 ATCTCAAGCTTTCTCTTCCACAT 
10064-10086 TCTCAAGCTTTCTCTTCCACATT 
10065-10087 CTCAAGCTTTCTCTTCCACATTT 
10066-10088 TCAAGCTTTCTCTTCCACATTTC 
10067-10089 CAAGCTTTCTCTTCCACATTTCA 
10068-10090 AAGCTTTCTCTTCCACATTTCAA 
10069-10091 AGCTTTCTCTTCCACATTTCAAG 
10070-10092 GCTTTCTCTTCCACATTTCAAGG 
10071-10093 CTTTCTCTTCCACATTTCAAGGA 
10072-10094 TTTCTCTTCCACATTTCAAGGAA 
10073-10095 TTCTCTTCCACATTTCAAGGAAT 
10074-10096 TCTCTTCCACATTTCAAGGAATT 
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10075-10097 CTCTTCCACATTTCAAGGAATTG 
10076-10098 TCTTCCACATTTCAAGGAATTGT 
10077-10099 CTTCCACATTTCAAGGAATTGTG 
10078-10100 TTCCACATTTCAAGGAATTGTGT 
10079-10101 TCCACATTTCAAGGAATTGTGTA 
10080-10102 CCACATTTCAAGGAATTGTGTAC 
10081-10103 CACATTTCAAGGAATTGTGTACC 
10082-10104 ACATTTCAAGGAATTGTGTACCA 
10083-10105 CATTTCAAGGAATTGTGTACCAT 
10084-10106 ATTTCAAGGAATTGTGTACCATA 
10085-10107 TTTCAAGGAATTGTGTACCATAA 
10086-10108 TTCAAGGAATTGTGTACCATAAG 
10087-10109 TCAAGGAATTGTGTACCATAAGC 
10088-10110 CAAGGAATTGTGTACCATAAGCC 
10089-10111 AAGGAATTGTGTACCATAAGCCA 
10090-10112 AGGAATTGTGTACCATAAGCCAT 
10091-10113 GGAATTGTGTACCATAAGCCATA 
10092-10114 GAATTGTGTACCATAAGCCATAT 
10093-10115 AATTGTGTACCATAAGCCATATT 
10094-10116 ATTGTGTACCATAAGCCATATTT 
10095-10117 TTGTGTACCATAAGCCATATTTT 
10096-10118 TGTGTACCATAAGCCATATTTTT 
10097-10119 GTGTACCATAAGCCATATTTTTA 
10098-10120 TGTACCATAAGCCATATTTTTAT 
10099-10121 GTACCATAAGCCATATTTTTATT 
10100-10122 TACCATAAGCCATATTTTTATTC 
10101-10123 ACCATAAGCCATATTTTTATTCC 
10102-10124 CCATAAGCCATATTTTTATTCCT 
10103-10125 CATAAGCCATATTTTTATTCCTG 
10104-10126 ATAAGCCATATTTTTATTCCTGC 
10105-10127 TAAGCCATATTTTTATTCCTGCC 
10106-10128 AAGCCATATTTTTATTCCTGCCA 
10107-10129 AGCCATATTTTTATTCCTGCCAT 
10108-10130 GCCATATTTTTATTCCTGCCATG 
10109-10131 CCATATTTTTATTCCTGCCATGG 
10110-10132 CATATTTTTATTCCTGCCATGGG 
10111-10133 ATATTTTTATTCCTGCCATGGGC 
10112-10134 TATTTTTATTCCTGCCATGGGCA 
10113-10135 ATTTTTATTCCTGCCATGGGCAA 
10114-10136 TTTTTATTCCTGCCATGGGCAAT 
10115-10137 TTTTATTCCTGCCATGGGCAATA 
10116-10138 TTTATTCCTGCCATGGGCAATAT 
10117-10139 TTATTCCTGCCATGGGCAATATT 
10118-10140 TATTCCTGCCATGGGCAATATTA 
10119-10141 ATTCCTGCCATGGGCAATATTAC 
10120-10142 TTCCTGCCATGGGCAATATTACC 
10121-10143 TCCTGCCATGGGCAATATTACCT 
10122-10144 CCTGCCATGGGCAATATTACCTA 
10123-10145 CTGCCATGGGCAATATTACCTAT 
10124-10146 TGCCATGGGCAATATTACCTATG 
10125-10147 GCCATGGGCAATATTACCTATGA 
10126-10148 CCATGGGCAATATTACCTATGAT 
10127-10149 CATGGGCAATATTACCTATGATT 
10128-10150 ATGGGCAATATTACCTATGATTT 
10129-10151 TGGGCAATATTACCTATGATTTC 
10130-10152 GGGCAATATTACCTATGATTTCT 
10131-10153 GGCAATATTACCTATGATTTCTC 
10132-10154 GCAATATTACCTATGATTTCTCC 
10133-10155 CAATATTACCTATGATTTCTCCT 
10134-10156 AATATTACCTATGATTTCTCCTT 
10135-10157 ATATTACCTATGATTTCTCCTTT 
10136-10158 TATTACCTATGATTTCTCCTTTA 
10137-10159 ATTACCTATGATTTCTCCTTTAA 
10138-10160 TTACCTATGATTTCTCCTTTAAA 
10139-10161 TACCTATGATTTCTCCTTTAAAT 
10140-10162 ACCTATGATTTCTCCTTTAAATC 
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10141-10163 CCTATGATTTCTCCTTTAAATCA 
10142-10164 CTATGATTTCTCCTTTAAATCAA 
10143-10165 TATGATTTCTCCTTTAAATCAAG 
10144-10166 ATGATTTCTCCTTTAAATCAAGT 
10145-10167 TGATTTCTCCTTTAAATCAAGTG 
10146-10168 GATTTCTCCTTTAAATCAAGTGT 
10147-10169 ATTTCTCCTTTAAATCAAGTGTC 
10148-10170 TTTCTCCTTTAAATCAAGTGTCA 
10149-10171 TTCTCCTTTAAATCAAGTGTCAT 
10150-10172 TCTCCTTTAAATCAAGTGTCATC 
10151-10173 CTCCTTTAAATCAAGTGTCATCA 
10152-10174 TCCTTTAAATCAAGTGTCATCAC 
10153-10175 CCTTTAAATCAAGTGTCATCACA 
10154-10176 CTTTAAATCAAGTGTCATCACAC 
10155-10177 TTTAAATCAAGTGTCATCACACT 
10156-10178 TTAAATCAAGTGTCATCACACTG 
10157-10179 TAAATCAAGTGTCATCACACTGA 
10158-10180 AAATCAAGTGTCATCACACTGAA 
10159-10181 AATCAAGTGTCATCACACTGAAT 
10160-10182 ATCAAGTGTCATCACACTGAATA 
10161-10183 TCAAGTGTCATCACACTGAATAC 
10162-10184 CAAGTGTCATCACACTGAATACC 
10163-10185 AAGTGTCATCACACTGAATACCA 
10164-10186 AGTGTCATCACACTGAATACCAA 
10165-10187 GTGTCATCACACTGAATACCAAT 
10166-10188 TGTCATCACACTGAATACCAATG 
10167-10189 GTCATCACACTGAATACCAATGC 
10168-10190 TCATCACACTGAATACCAATGCT 
10169-10191 CATCACACTGAATACCAATGCTG 
10170-10192 ATCACACTGAATACCAATGCTGA 
10171-10193 TCACACTGAATACCAATGCTGAA 
10172-10194 CACACTGAATACCAATGCTGAAC 
10173-10195 ACACTGAATACCAATGCTGAACT 
10174-10196 CACTGAATACCAATGCTGAACTT 
10175-10197 ACTGAATACCAATGCTGAACTTT 
10176-10198 CTGAATACCAATGCTGAACTTTT 
10177-10199 TGAATACCAATGCTGAACTTTTT 
10178-10200 GAATACCAATGCTGAACTTTTTA 
10179-10201 AATACCAATGCTGAACTTTTTAA 
10180-10202 ATACCAATGCTGAACTTTTTAAC 
10181-10203 TACCAATGCTGAACTTTTTAACC 
10182-10204 ACCAATGCTGAACTTTTTAACCA 
10183-10205 CCAATGCTGAACTTTTTAACCAG 
10184-10206 CAATGCTGAACTTTTTAACCAGT 
10185-10207 AATGCTGAACTTTTTAACCAGTC 
10186-10208 ATGCTGAACTTTTTAACCAGTCA 
10187-10209 TGCTGAACTTTTTAACCAGTCAG 
10188-10210 GCTGAACTTTTTAACCAGTCAGA 
10189-10211 CTGAACTTTTTAACCAGTCAGAT 
10190-10212 TGAACTTTTTAACCAGTCAGATA 
10191-10213 GAACTTTTTAACCAGTCAGATAT 
10192-10214 AACTTTTTAACCAGTCAGATATT 
10193-10215 ACTTTTTAACCAGTCAGATATTG 
10194-10216 CTTTTTAACCAGTCAGATATTGT 
10195-10217 TTTTTAACCAGTCAGATATTGTT 
10196-10218 TTTTAACCAGTCAGATATTGTTG 
10197-10219 TTTAACCAGTCAGATATTGTTGC 
10198-10220 TTAACCAGTCAGATATTGTTGCT 
10199-10221 TAACCAGTCAGATATTGTTGCTC 
10200-10222 AACCAGTCAGATATTGTTGCTCA 
10201-10223 ACCAGTCAGATATTGTTGCTCAT 
10202-10224 CCAGTCAGATATTGTTGCTCATC 
10203-10225 CAGTCAGATATTGTTGCTCATCT 
10204-10226 AGTCAGATATTGTTGCTCATCTC 
10205-10227 GTCAGATATTGTTGCTCATCTCC 
10206-10228 TCAGATATTGTTGCTCATCTCCT 
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10207-10229 CAGATATTGTTGCTCATCTCCTT 
10208-10230 AGATATTGTTGCTCATCTCCTTT 
10209-10231 GATATTGTTGCTCATCTCCTTTC 
10210-10232 ATATTGTTGCTCATCTCCTTTCT 
10211-10233 TATTGTTGCTCATCTCCTTTCTT 
10212-10234 ATTGTTGCTCATCTCCTTTCTTC 
10213-10235 TTGTTGCTCATCTCCTTTCTTCA 
10214-10236 TGTTGCTCATCTCCTTTCTTCAT 
10215-10237 GTTGCTCATCTCCTTTCTTCATC 
10216-10238 TTGCTCATCTCCTTTCTTCATCT 
10217-10239 TGCTCATCTCCTTTCTTCATCTT 
10218-10240 GCTCATCTCCTTTCTTCATCTTC 
10219-10241 CTCATCTCCTTTCTTCATCTTCA 
10220-10242 TCATCTCCTTTCTTCATCTTCAT 
10221-10243 CATCTCCTTTCTTCATCTTCATC 
10222-10244 ATCTCCTTTCTTCATCTTCATCT 
10223-10245 TCTCCTTTCTTCATCTTCATCTG 
10224-10246 CTCCTTTCTTCATCTTCATCTGT 
10225-10247 TCCTTTCTTCATCTTCATCTGTC 
10226-10248 CCTTTCTTCATCTTCATCTGTCA 
10227-10249 CTTTCTTCATCTTCATCTGTCAT 
10228-10250 TTTCTTCATCTTCATCTGTCATT 
10229-10251 TTCTTCATCTTCATCTGTCATTG 
10230-10252 TCTTCATCTTCATCTGTCATTGA 
10231-10253 CTTCATCTTCATCTGTCATTGAT 
10232-10254 TTCATCTTCATCTGTCATTGATG 
10233-10255 TCATCTTCATCTGTCATTGATGC 
10234-10256 CATCTTCATCTGTCATTGATGCA 
10235-10257 ATCTTCATCTGTCATTGATGCAC 
10236-10258 TCTTCATCTGTCATTGATGCACT 
10237-10259 CTTCATCTGTCATTGATGCACTG 
10238-10260 TTCATCTGTCATTGATGCACTGC 
10239-10261 TCATCTGTCATTGATGCACTGCA 
10240-10262 CATCTGTCATTGATGCACTGCAG 
10241-10263 ATCTGTCATTGATGCACTGCAGT 
10242-10264 TCTGTCATTGATGCACTGCAGTA 
10243-10265 CTGTCATTGATGCACTGCAGTAC 
10244-10266 TGTCATTGATGCACTGCAGTACA 
10245-10267 GTCATTGATGCACTGCAGTACAA 
10246-10268 TCATTGATGCACTGCAGTACAAA 
10247-10269 CATTGATGCACTGCAGTACAAAT 
10248-10270 ATTGATGCACTGCAGTACAAATT 
10249-10271 TTGATGCACTGCAGTACAAATTA 
10250-10272 TGATGCACTGCAGTACAAATTAG 
10251-10273 GATGCACTGCAGTACAAATTAGA 
10252-10274 ATGCACTGCAGTACAAATTAGAG 
10253-10275 TGCACTGCAGTACAAATTAGAGG 
10254-10276 GCACTGCAGTACAAATTAGAGGG 
10255-10277 CACTGCAGTACAAATTAGAGGGC 
10256-10278 ACTGCAGTACAAATTAGAGGGCA 
10257-10279 CTGCAGTACAAATTAGAGGGCAC 
10258-10280 TGCAGTACAAATTAGAGGGCACC 
10259-10281 GCAGTACAAATTAGAGGGCACCA 
10260-10282 CAGTACAAATTAGAGGGCACCAC 
10261-10283 AGTACAAATTAGAGGGCACCACA 
10262-10284 GTACAAATTAGAGGGCACCACAA 
10263-10285 TACAAATTAGAGGGCACCACAAG 
10264-10286 ACAAATTAGAGGGCACCACAAGA 
10265-10287 CAAATTAGAGGGCACCACAAGAT 
10266-10288 AAATTAGAGGGCACCACAAGATT 
10267-'10289 AATTAGAGGGCACCACAAGATTG 
10268-10290 ATTAGAGGGCACCACAAGATTGA 
10269-10291 TTAGAGGGCACCACAAGATTGAC 
10270-10292 TAGAGGGCACCACAAGATTGACA 
10271-10293 AGAGGGCACCACAAGATTGACAA 
10272-10294 GAGGGCACCACAAGATTGACAAG 
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10273-10295 AGGGCACCACAAGATTGACAAGA 
10274-10296 GGGCACCACAAGATTGACAAGAA 
10275-10297 GGCACCACAAGATTGACAAGAAA 
10276-10298 GCACCACAAGATTGACAAGAAAA 
10277-10299 CACCACAAGATTGACAAGAAAAA 
10278-10300 ACCACAAGATTGACAAGAAAAAG 
10279-10301 CCACAAGATTGACAAGAAAAAGG 
10280-10302 CACAAGATTGACAAGAAAAAGGG 
10281-10303 ACAAGATTGACAAGAAAAAGGGG 
10282-10304 CAAGATTGACAAGAAAAAGGGGA 
10283-10305 AAGATTGACAAGAAAAAGGGGAT 
10284-10306 AGATTGACAAGAAAAAGGGGATT 
10285-10307 GATTGACAAGAAAAAGGGGATTG 
10286-10308 ATTGACAAGAAAAAGGGGATTGA 
10287-10309 TTGACAAGAAAAAGGGGATTGAA 
10288-10310 TGACAAGAAAAAGGGGATTGAAG 
10289-10311 GACAAGAAAAAGGGGATTGAAGT 
10290-10312 ACAAGAAAAAGGGGATTGAAGTT 
10291-10313 CAAGAAAAAGGGGATTGAAGTTA 
10292-10314 AAGAAAAAGGGGATTGAAGTTAG 
10293-10315 AGAAAAAGGGGATTGAAGTTAGC 
10294-10316 GAAAAAGGGGATTGAAGTTAGCC 
10295-10317 AAAAAGGGGATTGAAGTTAGCCA 
10296-10318 AAAAGGGGATTGAAGTTAGCCAC 
10297-10319 AAAGGGGATTGAAGTTAGCCACA 
10298-10320 AAGGGGATTGAAGTTAGCCACAG 
10299-10321 AGGGGATTGAAGTTAGCCACAGC 
10300-10322 GGGGATTGAAGTTAGCCACAGCT 
10301-10323 GGGATTGAAGTTAGCCACAGCTC 
10302-10324 GGATTGAAGTTAGCCACAGCTCT 
10303-10325 GATTGAAGTTAGCCACAGCTCTG 
10304-10326 ATTGAAGTTAGCCACAGCTCTGT 
10305-10327 TTGAAGTTAGCCACAGCTCTGTC 
10306-10328 TGAAGTTAGCCACAGCTCTGTCT 
10307-10329 GAAGTTAGCCACAGCTCTGTCTC 
10308-10330 AAGTTAGCCACAGCTCTGTCTCT 
10309-10331 AGTTAGCCACAGCTCTGTCTCTG 
10310-10332 GTTAGCCACAGCTCTGTCTCTGA 
10311-10333 TTAGCCACAGCTCTGTCTCTGAG 
10312-10334 TAGCCACAGCTCTGTCTCTGAGC 
10313-10335 AGCCACAGCTCTGTCTCTGAGCA 
10314-10336 GCCACAGCTCTGTCTCTGAGCAA 
10315-10337 CCACAGCTCTGTCTCTGAGCAAC 
10316-10338 CACAGCTCTGTCTCTGAGCAACA 
10317-10339 ACAGCTCTGTCTCTGAGCAACAA 
10318-10340 CAGCTCTGTCTCTGAGCAACAAA 
10319-10341 AGCTCTGTCTCTGAGCAACAAAT 
10320-10342 GCTCTGTCTCTGAGCAACAAATT 
10321-10343 CTCTGTCTCTGAGCAACAAATTT 
10322-10344 TCTGTCTCTGAGCAACAAATTTG 
10323-10345 CTGTCTCTGAGCAACAAATTTGT 
10324-10346 TGTCTCTGAGCAACAAATTTGTG 
10325-10347 GTCTCTGAGCAACAAATTTGTGG 
10326-10348 TCTCTGAGCAACAAATTTGTGGA 
10327-10349 CTCTGAGCAACAAATTTGTGGAG 
10328-10350 TCTGAGCAACAAATTTGTGGAGG 
10329-10351 CTGAGCAACAAATTTGTGGAGGG 
10330-10352 TGAGCAACAAATTTGTGGAGGGT 
10331-10353 GAGCAACAAATTTGTGGAGGGTA 
10332-10354 AGCAACAAATTTGTGGAGGGTAG 
10333-10355 GCAACAAATTTGTGGAGGGTAGT 
10334-10356 CAACAAATTTGTGGAGGGTAGTC 
10335-10357 AACAAATTTGTGGAGGGTAGTCA 
10336-10358 ACAAATTTGTGGAGGGTAGTCAT 
10337-10359 CAAATTTGTGGAGGGTAGTCATA 
10338-10360 AAATTTGTGGAGGGTAGTCATAA 
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10339-10361 AATTTGTGGAGGGTAGTCATAAC 
10340-10362 ATTTGTGGAGGGTAGTCATAACA 
10341-10363 TTTGTGGAGGGTAGTCATAACAG 
10342-10364 TTGTGGAGGGTAGTCATAACAGT 
10343-10365 TGTGGAGGGTAGTCATAACAGTA 
10344-10366 GTGGAGGGTAGTCATAACAGTAC 
10345-10367 TGGAGGGTAGTCATAACAGTACT 
10346-10368 GGAGGGTAGTCATAACAGTACTG 
10347-10369 GAGGGTAGTCATAACAGTACTGT 
10348-10370 AGGGTAGTCATAACAGTACTGTG 
10349-10371 GGGTAGTCATAACAGTACTGTGA 
10350-10372 GGTAGTCATAACAGTACTGTGAG 
10351-10373 GTAGTCATAACAGTACTGTGAGC 
10352-10374 TAGTCATAACAGTACTGTGAGCT 
10353-10375 AGTCATAACAGTACTGTGAGCTT 
10354-10376 GTCATAACAGTACTGTGAGCTTA 
10355-10377 TCATAACAGTACTGTGAGCTTAA 
10356-10378 CATAACAGTACTGTGAGCTTAAC 
10357-10379 ATAACAGTACTGTGAGCTTAACC 
10358-10380 TAACAGTACTGTGAGCTTAACCA 
10359-10381 AACAGTACTGTGAGCTTAACCAC 
10360-10382 ACAGTACTGTGAGCTTAACCACG 
10361-10383 CAGTACTGTGAGCTTAACCACGA 
10362-10384 AGTACTGTGAGCTTAACCACGAA 
10363-10385 GTACTGTGAGCTTAACCACGAAA 
10364-10386 TACTGTGAGCTTAACCACGAAAA 
10365-10387 ACTGTGAGCTTAACCACGAAAAA 
10366-10388 CTGTGAGCTTAACCACGAAAAAT 
10367-10389 TGTGAGCTTAACCACGAAAAATA 
10368-10390 GTGAGCTTAACCACGAAAAATAT 
10369-10391 TGAGCTTAACCACGAAAAATATG 
10370-10392 GAGCTTAACCACGAAAAATATGG 
10371-10393 AGCTTAACCACGAAAAATATGGA 
10372-10394 GCTTAACCACGAAAAATATGGAA 
10373-10395 CTTAACCACGAAAAATATGGAAG 
10374-10396 TTAACCACGAAAAATATGGAAGT 
10375-10397 TAACCACGAAAAATATGGAAGTG 
10376-10398 AACCACGAAAAATATGGAAGTGT 
10377-10399 ACCACGAAAAATATGGAAGTGTC 
10378-10400 CCACGAAAAATATGGAAGTGTCA 
10379-10401 CACGAAAAATATGGAAGTGTCAG 
10380-10402 ACGAAAAATATGGAAGTGTCAGT 
10381-10403 CGAAAAATATGGAAGTGTCAGTG 
10382-10404 GAAAAATATGGAAGTGTCAGTGG 
10383-10405 AAAAATATGGAAGTGTCAGTGGC 
10384-10406 AAAATATGGAAGTGTCAGTGGCA 
10385-10407 AAATATGGAAGTGTCAGTGGCAA 
10386-10408 AATATGGAAGTGTCAGTGGCAAA 
10387-10409 ATATGGAAGTGTCAGTGGCAAAA 
10388-10410 TATGGAAGTGTCAGTGGCAAAAA 
10389-10411 ATGGAAGTGTCAGTGGCAAAAAC 
10390-10412 TGGAAGTGTCAGTGGCAAAAACC 
10391-10413 GGAAGTGTCAGTGGCAAAAACCA 
10392-10414 GAAGTGTCAGTGGCAAAAACCAC 
10393-10415 AAGTGTCAGTGGCAAAAACCACA 
10394-10416 AGTGTCAGTGGCAAAAACCACAA 
10395-10417 GTGTCAGTGGCAAAAACCACAAA 
10396-10418 TGTCAGTGGCAAAAACCACAAAA 
10397-10419 GTCAGTGGCAAAAACCACAAAAG 
10398-10420 TCAGTGGCAAAAACCACAAAAGC 
10399-10421 CAGTGGCAAAAACCACAAAAGCC 
10400-10422 AGTGGCAAAAACCACAAAAGCCG 
10401-10423 GTGGCAAAAACCACAAAAGCCGA 
10402-10424 TGGCAAAAACCACAAAAGCCGAA 
10403-10425 GGCAAAAACCACAAAAGCCGAAA 
10404-10426 GCAAAAACCACAAAAGCCGAAAT 
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10405-10427 CAAAAACCACAAAAGCCGAAATT 
10406-10428 AAAAACCACAAAAGCCGAAATTC 
10407-10429 AAAACCACAAAAGCCGAAATTCC 
10408-10430 AAACCACAAAAGCCGAAATTCCA 
10409-10431 AACCACAAAAGCCGAAATTCCAA 
10410-10432 ACCACAAAAGCCGAAATTCCAAT 
10411-10433 CCACAAAAGCCGAAATTCCAATT 
10412-10434 CACAAAAGCCGAAATTCCAATTT 
10413-10435 ACAAAAGCCGAAATTCCAATTTT 
10414-10436 CAAAAGCCGAAATTCCAATTTTG 
10415-10437 AAAAGCCGAAATTCCAATTTTGA 
10416-10438 AAAGCCGAAATTCCAATTTTGAG 
10417-10439 AAGCCGAAATTCCAATTTTGAGA 
10418-10440 AGCCGAAATTCCAATTTTGAGAA 
10419-10441 GCCGAAATTCCAATTTTGAGAAT 
10420-10442 CCGAAATTCCAATTTTGAGAATG 
10421-10443 CGAAATTCCAATTTTGAGAATGA 
10422-10444 GAAATTCCAATTTTGAGAATGAA 
10423-10445 AAATTCCAATTTTGAGAATGAAT 
10424-10446 AATTCCAATTTTGAGAATGAATT 
10425-10447 ATTCCAATTTTGAGAATGAATTT 
10426-10448 TTCCAATTTTGAGAATGAATTTC 
10427-10449 TCCAATTTTGAGAATGAATTTCA 
10428-10450 CCAATTTTGAGAATGAATTTCAA 
10429-10451 CAATTTTGAGAATGAATTTCAAG 
10430-10452 AATTTTGAGAATGAATTTCAAGC 
10431-10453 ATTTTGAGAATGAATTTCAAGCA 
10432-10454 TTTTGAGAATGAATTTCAAGCAA 
10433-10455 TTTGAGAATGAATTTCAAGCAAG 
10434-10456 TTGAGAATGAATTTCAAGCAAGA 
10435-10457 TGAGAATGAATTTCAAGCAAGAA 
10436-10458 GAGAATGAATTTCAAGCAAGAAC 
10437-10459 AGAATGAATTTCAAGCAAGAACT 
10438-10460 GAATGAATTTCAAGCAAGAACTT 
10439-10461 AATGAATTTCAAGCAAGAACTTA 
10440-10462 ATGAATTTCAAGCAAGAACTTAA 
10441-10463 TGAATTTCAAGCAAGAACTTAAT 
10442-10464 GAATTTCAAGCAAGAACTTAATG 
10443-10465 AATTTCAAGCAAGAACTTAATGG 
10444-10466 ATTTCAAGCAAGAACTTAATGGA 
10445-10467 TTTCAAGCAAGAACTTAATGGAA 
10446-10468 TTCAAGCAAGAACTTAATGGAAA 
10447-10469 TCAAGCAAGAACTTAATGGAAAT 
10448-10470 CAAGCAAGAACTTAATGGAAATA 
10449-10471 AAGCAAGAACTTAATGGAAATAC 
10450-10472 AGCAAGAACTTAATGGAAATACC 
10451-10473 GCAAGAACTTAATGGAAATACCA 
10452-10474 CAAGAACTTAATGGAAATACCAA 
10453-10475 AAGAACTTAATGGAAATACCAAG 
10454-10476 AGAACTTAATGGAAATACCAAGT 
10455-10477 GAACTTAATGGAAATACCAAGTC 
10456-10478 AACTTAATGGAAATACCAAGTCA 
10457-10479 ACTTAATGGAAATACCAAGTCAA 
10458-10480 CTTAATGGAAATACCAAGTCAAA 
10459-10481 TTAATGGAAATACCAAGTCAAAA 
10460-10482 TAATGGAAATACCAAGTCAAAAC 
10461-10483 AATGGAAATACCAAGTCAAAACC 
10462-10484 ATGGAAATACCAAGTCAAAACCT 
10463-10485 TGGAAATACCAAGTCAAAACCTA 
10464-10486 GGAAATACCAAGTCAAAACCTAC 
10465-10487 GAAATACCAAGTCAAAACCTACT 
10466-10488 AAATACCAAGTCAAAACCTACTG 
10467-10489 AATACCAAGTCAAAACCTACTGT 
10468-10490 ATACCAAGTCAAAACCTACTGTC 
10469-10491 TACCAAGTCAAAACCTACTGTCT 
10470-10492 ACCAAGTCAAAACCTACTGTCTC 
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10471-10493 CCAAGTCAAAACCTACTGTCTCT 
10472-10494 CAAGTCAAAACCTACTGTCTCTT 
10473-10495 AAGTCAAAACCTACTGTCTCTTC 
10474-10496 . AGTCAAAACCTACTGTCTCTTCC 
10475-10497 GTCAAAACCTACTGTCTCTTCCT 
10476-10498 TCAAAACCTACTGTCTCTTCCTC 
10477-10499 CAAAACCTACTGTCTCTTCCTCC 
10478-10500 AAAACCTACTGTCTCTTCCTCCA 
10479-10501 AAACCTACTGTCTCTTCCTCCAT 
10480-10502 AACCTACTGTCTCTTCCTCCATG 
10481-10503 ACCTACTGTCTCTTCCTCCATGG 
10482-10504 CCTACTGTCTCTTCCTCCATGGA 
10483-10505 CTACTGTCTCTTCCTCCATGGAA 
10484-10506 TACTGTCTCTTCCTCCATGGAAT 
10485-10507 ACTGTCTCTTCCTCCATGGAATT 
10486:-10508 CTGTCTCTTCCTCCATGGAATTT 
10487-10509 TGTCTCTTCCTCCATGGAATTTA 
10488-10510 GTCTCTTCCTCCATGGAATTTAA 
10489-10511 TCTCTTCCTCCATGGAATTTAAG 
10490-10512 CTCTTCCTCCATGGAATTTAAGT 
10491-10513 TCTTCCTCCATGGAATTTAAGTA 
104 92-10514 CTTCCTCCATGGAATTTAAGTAT 
10493-10515 TTCCTCCATGGAATTTAAGTATG 
10494-10516 TCCTCCATGGAATTTAAGTATGA 
10495-10517 CCTCCATGGAATTTAAGTATGAT 
10496-10518 CTCCATGGAATTTAAGTATGATT 
10497-10519 TCCATGGAATTTAAGTATGATTT 
10498-10520 CCATGGAATTTAAGTATGATTTC 
10499-10521 CATGGAATTTAAGTATGATTTCA 
10500-10522 ATGGAATTTAAGTATGATTTCAA 
10501-10523 TGGAATTTAAGTATGATTTCAAT 
10502-10524 GGAATTTAAGTATGATTTCAATT 
10503-10525 GAATTTAAGTATGATTTCAATTC 
10504-10526 AATTTAAGTATGATTTCAATTCT 
10505-10527 ATTTAAGTATGATTTCAATTCTT 
10506-10528 TTTAAGTATGATTTCAATTCTTC 
10507-10529 TTAAGTATGATTTCAATTCTTCA 
10508-10530 TAAGTATGATTTCAATTCTTCAA 
10509-10531 AAGTATGATTTCAATTCTTCAAT 
10510-10532 AGTATGATTTCAATTCTTCAATG 
10511-10533 GTATGATTTCAATTCTTCAATGC 
10512-10534 TATGATTTCAATTCTTCAATGCT 
10513-10535 ATGATTTCAATTCTTCAATGCTG 
10514-10536 TGATTTCAATTCTTCAATGCTGT 
10515-10537 GATTTCAATTCTTCAATGCTGTA 
10516-10538 ATTTCAATTCTTCAATGCTGTAC 
10517-10539 TTTCAATTCTTCAATGCTGTACT 
10518-10540 TTCAATTCTTCAATGCTGTACTC 
10519-10541 TCAATTCTTCAATGCTGTACTCT 
10520-10542 CAATTCTTCAATGCTGTACTCTA 
10521-10543 AATTCTTCAATGCTGTACTCTAC 
10522-10544 ATTCTTCAATGCTGTACTCTACC 
10523-10545 TTCTTCAATGCTGTACTCTACCG 
10524-10546 TCTTCAATGCTGTACTCTACCGC 
10525-10547 CTTCAATGCTGTACTCTACCGCT 
10526-10548 TTCAATGCTGTACTCTACCGCTA 
10527-10549 TCAATGCTGTACTCTACCGCTAA 
10528-10550 CAATGCTGTACTCTACCGCTAAA 
10529-10551 AATGCTGTACTCTACCGCTAAAG 
10530-10552 ATGCTGTACTCTACCGCTAAAGG 
10531-10553 TGCTGTACTCTACCGCTAAAGGA 
10532-10554 GCTGTACTCTACCGCTAAAGGAG 
10533-10555 CTGTACTCTACCGCTAAAGGAGC 
10534-10556 TGTACTCTACCGCTAAAGGAGCA 
10535-10557 GTACTCTACCGCTAAAGGAGCAG 
10536-10558 TACTCTACCGCTAAAGGAGCAGT 
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10537-10559 ACTCTACCGCTAAAGGAGCAGTT 
10538-10560 CTCTACCGCTAAAGGAGCAGTTG 
10539-10561 TCTACCGCTAAAGGAGCAGTTGA 
10540-10562 CTACCGCTAAAGGAGCAGTTGAC 
10541-10563 TACCGCTAAAGGAGCAGTTGACC 
10542-10564 ACCGCTAAAGGAGCAGTTGACCA 
10543-10565 CCGCTAAAGGAGCAGTTGACCAC 
10544-10566 CGCTAAAGGAGCAGTTGACCACA 
10545-10567 GCTAAAGGAGCAGTTGACCACAA 
10546-10568 CTAAAGGAGCAGTTGACCACAAG 
10547-10569 TAAAGGAGCAGTTGACCACAAGC 
10548-10570 AAAGGAGCAGTTGACCACAAGCT 
10549-10571 AAGGAGCAGTTGACCACAAGCTT 
10550-10572 AGGAGCAGTTGACCACAAGCTTA 
10551-10573 GGAGCAGTTGACCACAAGCTTAG 
10552-10574 GAGCAGTTGACCACAAGCTTAGC 
10553-10575 AGCAGTTGACCACAAGCTTAGCT 
10554-10576 GCAGTTGACCACAAGCTTAGCTT 
10555-10577 CAGTTGACCACAAGCTTAGCTTG 
10556-10578 AGTTGACCACAAGCTTAGCTTGG 
10557-10579 GTTGACCACAAGCTTAGCTTGGA 
10558-10580 TTGACCACAAGCTTAGCTTGGAA 
10559-10581 TGACCACAAGCTTAGCTTGGAAA 
10560-10582 GACCACAAGCTTAGCTTGGAAAG 
10561-10583 ACCACAAGCTTAGCTTGGAAAGC 
10562-10584 CCACAAGCTTAGCTTGGAAAGCC 
10563-10585 CACAAGCTTAGCTTGGAAAGCCT 
10564-10586 ACAAGCTTAGCTTGGAAAGCCTC 
10565-10587 CAAGCTTAGCTTGGAAAGCCTCA 
10566-10588 AAGCTTAGCTTGGAAAGCCTCAC 
10567-10589 AGCTTAGCTTGGAAAGCCTCACC 
10568-10590 GCTTAGCTTGGAAAGCCTCACCT 
10569-10591 CTTAGCTTGGAAAGCCTCACCTC 
10570-10592 TTAGCTTGGAAAGCCTCACCTCT 
10571-10593 TAGCTTGGAAAGCCTCACCTCTT 
10572-10594 AGCTTGGAAAGCCTCACCTCTTA 
10573-10595 GCTTGGAAAGCCTCACCTCTTAC 
10574-10596 CTTGGAAAGCCTCACCTCTTACT 
10575-10597 TTGGAAAGCCTCACCTCTTACTT 
10576-10598 TGGAAAGCCTCACCTCTTACTTT 
10577-10599 GGAAAGCCTCACCTCTTACTTTT 
10578-10600 GAAAGCCTCACCTCTTACTTTTC 
10579-10601 AAAGCCTCACCTCTTACTTTTCC 
10580-10602 AAGCCTCACCTCTTACTTTTCCA 
10581-10603 AGCCTCACCTCTTACTTTTCCAT 
10582-10604 GCCTCACCTCTTACTTTTCCATT 
10583-10605 CCTCACCTCTTACTTTTCCATTG 
10584-10606 CTCACCTCTTACTTTTCCATTGA 
10585-10607 TCACCTCTTACTTTTCCATTGAG 
10586-10608 CACCTCTTACTTTTCCATTGAGT 
10587-10609 ACCTCTTACTTTTCCATTGAGTC 
10588-10610 CCTCTTACTTTTCCATTGAGTCA 
10589-10611 CTCTTACTTTTCCATTGAGTCAT 
10590-10612 TCTTACTTTTCCATTGAGTCATC 
10591-10613 CTTACTTTTCCATTGAGTCATCT 
10592-10614 TTACTTTTCCATTGAGTCATCTA 
10593-10615 TACTTTTCCATTGAGTCATCTAC 
10594-10616 ACTTTTCCATTGAGTCATCTACC 
10595-10617 CTTTTCCATTGAGTCATCTACCA 
10596-10618 TTTTCCATTGAGTCATCTACCAA 
10597-10619 TTTCCATTGAGTCATCTACCAAA 
10598-10620 TTCCATTGAGTCATCTACCAAAG 
10599-10621 TCCATTGAGTCATCTACCAAAGG 
10600-10622 CCATTGAGTCATCTACCAAAGGA 
10601-10623 CATTGAGTCATCTACCAAAGGAG 
10602-10624 ATTGAGTCATCTACCAAAGGAGA 
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10603-10625 TTGAGTCATCTACCAAAGGAGAT 
10604-10626 TGAGTCATCTACCAAAGGAGATG 
10605-10627 GAGTCATCTACCAAAGGAGATGT 
10606-10628 AGTCATCTACCAAAGGAGATGTC 
10607-10629 GTCATCTACCAAAGGAGATGTCA 
10608-10630 TCATCTACCAAAGGAGATGTCAA 
10609-10631 CATCTACCAAAGGAGATGTCAAG 
10610-10632 ATCTACCAAAGGAGATGTCAAGG 
10611-10633 TCTACCAAAGGAGATGTCAAGGG 
10612-10634 CTACCAAAGGAGATGTCAAGGGT 
10613-10635 TACCAAAGGAGATGTCAAGGGTT 
10614-10636 ACCAAAGGAGATGTCAAGGGTTC 
10615-10637 CCAAAGGAGATGTCAAGGGTTCG 
10616-10638 CAAAGGAGATGTCAAGGGTTCGG 
10617-10639 AAAGGAGATGTCAAGGGTTCGGT 
10618-10640 AAGGAGATGTCAAGGGTTCGGTT 
10619-10641 AGGAGATGTCAAGGGTTCGGTTC 
10620-10642 GGAGATGTCAAGGGTTCGGTTCT 
10621-10643 GAGATGTCAAGGGTTCGGTTCTT 
10622-10644 AGATGTCAAGGGTTCGGTTCTTT 
10623-10645 GATGTCAAGGGTTCGGTTCTTTC 
10624-10646 ATGTCAAGGGTTCGGTTCTTTCT 
10625-10647 TGTCAAGGGTTCGGTTCTTTCTC 
10626-10648 GTCAAGGGTTCGGTTCTTTCTCG 
10627-10649 TCAAGGGTTCGGTTCTTTCTCGG 
10628-10650 CAAGGGTTCGGTTCTTTCTCGGG 
10629-10651 AAGGGTTCGGTTCTTTCTCGGGA 
10630-10652 AGGGTTCGGTTCTTTCTCGGGAA 
10631-10653 GGGTTCGGTTCTTTCTCGGGAAT 
10632-10654 GGTTCGGTTCTTTCTCGGGAATA 
10633-10655 GTTCGGTTCTTTCTCGGGAATAT 
10634-10656 TTCGGTTCTTTCTCGGGAATATT 
10635-10657 TCGGTTCTTTCTCGGGAATATTC 
10636-10658 CGGTTCTTTCTCGGGAATATTCA 
10637-10659 GGTTCTTTCTCGGGAATATTCAG 
10638-10660 GTTCTTTCTCGGGAATATTCAGG 
10639-10661 TTCTTTCTCGGGAATATTCAGGA 
10640-10662 TCTTTCTCGGGAATATTCAGGAA 
10641-10663 CTTTCTCGGGAATATTCAGGAAC 
10642-10664 TTTCTCGGGAATATTCAGGAACT 
10643-10665 TTCTCGGGAATATTCAGGAACTA 
10644-10666 TCTCGGGAATATTCAGGAACTAT 
10645-10667 CTCGGGAATATTCAGGAACTATT 
10646-10668 TCGGGAATATTCAGGAACTATTG 
10647-10669 CGGGAATATTCAGGAACTATTGC 
10648-10670 GGGAATATTCAGGAACTATTGCT 
10649-10671 GGAATATTCAGGAACTATTGCTA 
10650-10672 GAATATTCAGGAACTATTGCTAG 
10651-10673 AATATTCAGGAACTATTGCTAGT 
10652-10674 ATATTCAGGAACTATTGCTAGTG 
10653-10675 TATTCAGGAACTATTGCTAGTGA 
10654-10676 ATTCAGGAACTATTGCTAGTGAG 
10655-10677 TTCAGGAACTATTGCTAGTGAGG 
10656-10678 TCAGGAACTATTGCTAGTGAGGC 
10657-10679 CAGGAACTATTGCTAGTGAGGCC 
10658-10680 AGGAACTATTGCTAGTGAGGCCA 
10659-10681 GGAACTATTGCTAGTGAGGCCAA 
10660-10682 GAACTATTGCTAGTGAGGCCAAC 
10661-10683 AACTATTGCTAGTGAGGCCAACA 
10662-10684 ACTATTGCTAGTGAGGCCAACAC 
10663-10685 CTATTGCTAGTGAGGCCAACACT 
10664-10686 TATTGCTAGTGAGGCCAACACTT 
10665-10687 ATTGCTAGTGAGGCCAACACTTA 
10666-10688 TTGCTAGTGAGGCCAACACTTAC 
10667-10689 TGCTAGTGAGGCCAACACTTACT 
10668-10690 GCTAGTGAGGCCAACACTTACTT 
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10669-10691 CTAGTGAGGCCAACACTTACTTG 
10670-10692 TAGTGAGGCCAACACTTACTTGA 
10671-10693 AGTGAGGCCAACACTTACTTGAA 
10672-10694 GTGAGGCCAACACTTACTTGAAT 
10673-10695 TGAGGCCAACACTTACTTGAATT 
10674-10696 GAGGCCAACACTTACTTGAATTC 
10675-10697 AGGCCAACACTTACTTGAATTCC 
10676-10698 GGCCAACACTTACTTGAATTCCA 
10677-10699 GCCAACACTTACTTGAATTCCAA 
10678-10700 CCAACACTTACTTGAATTCCAAG 
10679-10701 CAACACTTACTTGAATTCCAAGA 
10680-10702 AACACTTACTTGAATTCCAAGAG 
10681-10703 ACACTTACTTGAATTCCAAGAGC 
10682-10704 CACTTACTTGAATTCCAAGAGCA 
10683-10705 ACTTACTTGAATTCCAAGAGCAC 
10684-10706 CTTACTTGAATTCCAAGAGCACA 
10685-10707 TTACTTGAATTCCAAGAGCACAC 
10686-10708 TACTTGAATTCCAAGAGCACACG 
10687-10709 ACTTGAATTCCAAGAGCACACGG 
10688-10710 CTTGAATTCCAAGAGCACACGGT 
10689-10711 TTGAATTCCAAGAGCACACGGTC 
10690-10712 TGAATTCCAAGAGCACACGGTCT 
10691-10713 GAATTCCAAGAGCACACGGTCTT 
10692-10714 AATTCCAAGAGCACACGGTCTTC 
10693-10715 ATTCCAAGAGCACACGGTCTTCA 
10694-10716 TTCCAAGAGCACACGGTCTTCAG 
10695-10717 TCCAAGAGCACACGGTCTTCAGT 
10696-10718 CCAAGAGCACACGGTCTTCAGTG 
10697-10719 CAAGAGCACACGGTCTTCAGTGA 
10698-10720 AAGAGCACACGGTCTTCAGTGAA 
10699-10721 AGAGCACACGGTCTTCAGTGAAG 
10700-10722 GAGCACACGGTCTTCAGTGAAGC 
10701-10723 AGCACACGGTCTTCAGTGAAGCT 
10702-10724 GCACACGGTCTTCAGTGAAGCTG 
10703-10725 CACACGGTCTTCAGTGAAGCTGC 
10704-10726 ACACGGTCTTCAGTGAAGCTGCA 
10705-10727 CACGGTCTTCAGTGAAGCTGCAG 
10706-10728 ACGGTCTTCAGTGAAGCTGCAGG 
10707-10729 CGGTCTTCAGTGAAGCTGCAGGG 
10708-10730 GGTCTTCAGTGAAGCTGCAGGGC 
10709-10731 GTCTTCAGTGAAGCTGCAGGGCA 
10710-10732 TCTTCAGTGAAGCTGCAGGGCAC 
10711-10733 CTTCAGTGAAGCTGCAGGGCACT 
10712-10734 TTCAGTGAAGCTGCAGGGCACTT 
10713-10735 TCAGTGAAGCTGCAGGGCACTTC 
10714-10736 CAGTGAAGCTGCAGGGCACTTCC 
10715-10737 AGTGAAGCTGCAGGGCACTTCCA 
10716-10738 GTGAAGCTGCAGGGCACTTCCAA 
10717-10739 TGAAGCTGCAGGGCACTTCCAAA 
10718-10740 GAAGCTGCAGGGCACTTCCAAAA 
10719-10741 AAGCTGCAGGGCACTTCCAAAAT 
10720-10742 AGCTGCAGGGCACTTCCAAAATT 
10721-10743 GCTGCAGGGCACTTCCAAAATTG 
10722-10744 CTGCAGGGCACTTCCAAAATTGA 
10723-10745 TGCAGGGCACTTCCAAAATTGAT 
10724-10746 GCAGGGCACTTCCAAAATTGATG 
10725-10747 CAGGGCACTTCCAAAATTGATGA 
10726-10748 AGGGCACTTCCAAAATTGATGAT 
10727-10749 GGGCACTTCCAAAATTGATGATA 
10728-10750 GGCACTTCCAAAATTGATGATAT 
10729-10751 GCACTTCCAAAATTGATGATATC 
10730-10752 CACTTCCAAAATTGATGATATCT 
10731-10753 ACTTCCAAAATTGATGATATCTG 
10732-10754 CTTCCAAAATTGATGATATCTGG 
10733-10755 TTCCAAAATTGATGATATCTGGA 
10734-10756 TCCAAAATTGATGATATCTGGAA 
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10735-10757 CCAAAATTGATGATATCTGGAAC 
10736-10758 CAAAATTGATGATATCTGGAACC 
10737-10759 AAAATTGATGATATCTGGAACCT 
10738-10760 AAATTGATGATATCTGGAACCTT 
10739-10761 AATTGATGATATCTGGAACCTTG 
107 40-107 62 ATTGATGATATCTGGAACCTTGA 
10741-10763 TTGATGATATCTGGAACCTTGAA 
10742-10764 TGATGATATCTGGAACCTTGAAG 
107 43-107 65 GATGATATCTGGAACCTTGAAGT 
10744-10766 ATGATATCTGGAACCTTGAAGTA 
10745-10767 TGATATCTGGAACCTTGAAGTAA 
10746-10768 GATATCTGGAACCTTGAAGTAAA 
10747-10769 ATATCTGGAACCTTGAAGTAAAA 
10748-10770 TATCTGGAACCTTGAAGTAAAAG 
10749-10771 ATCTGGAACCTTGAAGTAAAAGA 
10750-10772 TCTGGAACCTTGAAGTAAAAGAA 
10751-10773 CTGGAACCTTGAAGTAAAAGAAA 
10752-10774 TGGAACCTTGAAGTAAAAGAAAA 
10753-10775 GGAACCTTGAAGTAAAAGAAAAT 
10754-10776 GAACCTTGAAGTAAAAGAAAATT 
10755-10777 AACCTTGAAGTAAAAGAAAATTT 
10756-10778 ACCTTGAAGTAAAAGAAAATTTT 
10757-10779 CCTTGAAGTAAAAGAAAATTTTG 
10758-10780 CTTGAAGTAAAAGAAAATTTTGC 
10759-10781 TTGAAGTAAAAGAAAATTTTGCT 
10760-10782 TGAAGTAAAAGAAAATTTTGCTG 
10761-10783 GAAGTAAAAGAAAATTTTGCTGG 
10762-10784 AAGTAAAAGAAAATTTTGCTGGA 
10763-10785 AGTAAAAGAAAATTTTGCTGGAG 
10764-10786 GTAAAAGAAAATTTTGCTGGAGA 
10765-10787 TAAAAGAAAATTTTGCTGGAGAA 
10766-10788 AAAAGAAAATTTTGCTGGAGAAG 
10767-10789 AAAGAAAATTTTGCTGGAGAAGC 
10768-10790 AAGAAAATTTTGCTGGAGAAGCC 
10769-10791 AGAAAATTTTGCTGGAGAAGCCA 
10770-10792 GAAAATTTTGCTGGAGAAGCCAC 
10771-10793 AAAATTTTGCTGGAGAAGCCACA 
10772-10794 AAATTTTGCTGGAGAAGCCACAC 
10773-10795 AATTTTGCTGGAGAAGCCACACT 
10774-10796 ATTTTGCTGGAGAAGCCACACTC 
10775-10797 TTTTGCTGGAGAAGCCACACTCC 
10776-10798 TTTGCTGGAGAAGCCACACTCCA 
10777-10799 TTGCTGGAGAAGCCACACTCCAA 
10778-10800 TGCTGGAGAAGCCACACTCCAAC 
10779-10801 GCTGGAGAAGCCACACTCCAACG 
10780-10802 CTGGAGAAGCCACACTCCAACGC 
10781-10803 TGGAGAAGCCACACTCCAACGCA 
10782-10804 GGAGAAGCCACACTCCAACGCAT 
10783-10805 GAGAAGCCACACTCCAACGCATA 
10784-10806 AGAAGCCACACTCCAACGCATAT 
10785-10807 GAAGCCACACTCCAACGCATATA 
10786-10808 AAGCCACACTCCAACGCATATAT 
10787-10809 AGCCACACTCCAACGCATATATT 
10788-10810 GCCACACTCCAACGCATATATTC 
10789-10811 CCACACTCCAACGCATATATTCC 
10790-10812 CACACTCCAACGCATATATTCCC 
10791-10813 ACACTCCAACGCATATATTCCCT 
10792-10814 CACTCCAACGCATATATTCCCTC 
10793-10815 ACTCCAACGCATATATTCCCTCT 
10794-10816 CTCCAACGCATATATTCCCTCTG 
10795-10817 TCCAACGCATATATTCCCTCTGG 
10796-10818 CCAACGCATATATTCCCTCTGGG 
10797-10819 CAACGCATATATTCCCTCTGGGA 
10798-10820 AACGCATATATTCCCTCTGGGAG 
10799-10821 ACGCATATATTCCCTCTGGGAGC 
10800-10822 CGCATATATTCCCTCTGGGAGCA 
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10801-10823 GCATATATTCCCTCTGGGAGCAC 
10802-10824 CATATATTCCCTCTGGGAGCACA 
10803-10825 ATATATTCCCTCTGGGAGCACAG 
10804-10826 TATATTCCCTCTGGGAGCACAGT 
10805-10827 ATATTCCCTCTGGGAGCACAGTA 
10806-10828 TATTCCCTCTGGGAGCACAGTAC 
10807-10829 ATTCCCTCTGGGAGCACAGTACG 
10808-10830 TTCCCTCTGGGAGCACAGTACGA 
10809-10831 TCCCTCTGGGAGCACAGTACGAA 
10810-10832 CCCTCTGGGAGCACAGTACGAAA 
10811-10833 CCTCTGGGAGCACAGTACGAAAA 
10812-10834 CTCTGGGAGCACAGTACGAAAAA 
10813-10835 TCTGGGAGCACAGTACGAAAAAC 
10814-10836 CTGGGAGCACAGTACGAAAAACC 
10815-10837 TGGGAGCACAGTACGAAAAACCA 
10816-10838 GGGAGCACAGTACGAAAAACCAC 
10817-10839 GGAGCACAGTACGAAAAACCACT 
10818-10840 GAGCACAGTACGAAAAACCACTT 
10819-10841 AGCACAGTACGAAAAACCACTTA 
10820-10842 GCACAGTACGAAAAACCACTTAC 
10821-10843 CACAGTACGAAAAACCACTTACA 
10822-10844 ACAGTACGAAAAACCACTTACAG 
10823-10845 CAGTACGAAAAACCACTTACAGC 
10824-10846 AGTACGAAAAACCACTTACAGCT 
10825-10847 GTACGAAAAACCACTTACAGCTA 
10826-10848 TACGAAAAACCACTTACAGCTAG 
10827-10849 ACGAAAAACCACTTACAGCTAGA 
10828-10850 CGAAAAACCACTTACAGCTAGAG 
10829-10851 GAAAAACCACTTACAGCTAGAGG 
10830-10852 AAAAACCACTTACAGCTAGAGGG 
10831-10853 AAAACCACTTACAGCTAGAGGGC 
10832-10854 AAACCACTTACAGCTAGAGGGCC 
10833-10855 AACCACTTACAGCTAGAGGGCCT 
10834-10856 ACCACTTACAGCTAGAGGGCCTC 
10835-10857 CCACTTACAGCTAGAGGGCCTCT 
10836-10858 CACTTACAGCTAGAGGGCCTCTT 
10837-10859 ACTTACAGCTAGAGGGCCTCTTT 
10838-10860 CTTACAGCTAGAGGGCCTCTTTT 
10839-10861 TTACAGCTAGAGGGCCTCTTTTT 
10840-10862 TACAGCTAGAGGGCCTCTTTTTC 
10841-10863 ACAGCTAGAGGGCCTCTTTTTCA 
10842-10864 CAGCTAGAGGGCCTCTTTTTCAC 
10843-10865 AGCTAGAGGGCCTCTTTTTCACC 
10844-10866 GCTAGAGGGCCTCTTTTTCACCA 
10845-10867 CTAGAGGGCCTCTTTTTCACCAA 
10846-10868 TAGAGGGCCTCTTTTTCACCAAC 
10847-10869 AGAGGGCCTCTTTTTCACCAACG 
10848-10870 GAGGGCCTCTTTTTCACCAACGG 
10849-10871 AGGGCCTCTTTTTCACCAACGGA 
10850-10872 GGGCCTCTTTTTCACCAACGGAG 
10851-10873 GGCCTCTTTTTCACCAACGGAGA 
10852-10874 GCCTCTTTTTCACCAACGGAGAA 
10853-10875 CCTCTTTTTCACCAACGGAGAAC 
10854-10876 CTCTTTTTCACCAACGGAGAACA 
10855-10877 TCTTTTTCACCAACGGAGAACAT 
10856-10878 CTTTTTCACCAACGGAGAACATA 
10857-10879 TTTTTCACCAACGGAGAACATAC 
10858-10880 TTTTCACCAACGGAGAACATACA 
10859-10881 TTTCACCAACGGAGAACATACAA 
10860-10882 TTCACCAACGGAGAACATACAAG 
10861-10883 TCACCAACGGAGAACATACAAGC 
10862-10884 CACCAACGGAGAACATACAAGCA 
10863-10885 ACCAACGGAGAACATACAAGCAA 
10864-10886 CCAACGGAGAACATACAAGCAAA 
10865-10887 CAACGGAGAACATACAAGCAAAG 
10866-10888 AACGGAGAACATACAAGCAAAGC 
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10867-10889 ACGGAGAACATACAAGCAAAGCC 
10868-10890 CGGAGAACATACAAGCAAAGCCA 
10869-10891 GGAGAACATACAAGCAAAGCCAC 
10870-10892 GAGAACATACAAGCAAAGCCACC 
10871-10893 AGAACATACAAGCAAAGCCACCC 
10872-10894 GAACATACAAGCAAAGCCACCCT 
10873-10895 AACATACAAGCAAAGCCACCCTG 
10874-10896 ACATACAAGCAAAGCCACCCTGG 
10875-10897 CATACAAGCAAAGCCACCCTGGA 
10876-10898 ATACAAGCAAAGCCACCCTGGAA 
10877-10899 TACAAGCAAAGCCACCCTGGAAC 
10878-10900 ACAAGCAAAGCCACCCTGGAACT 
10879-10901 CAAGCAAAGCCACCCTGGAACTC 
10880-10902 AAGCAAAGCCACCCTGGAACTCT 
10881-10903 AGCAAAGCCACCCTGGAACTCTC 
10882-10904 GCAAAGCCACCCTGGAACTCTCT 
10883-10905 CAAAGCCACCCTGGAACTCTCTC 
10884-10906 AAAGCCACCCTGGAACTCTCTCC 
10885-10907 AAGCCACCCTGGAACTCTCTCCA 
10886-10908 AGCCACCCTGGAACTCTCTCCAT 
10887-10909 GCCACCCTGGAACTCTCTCCATG 
10888-10910 CCACCCTGGAACTCTCTCCATGG 
10889-10911 CACCCTGGAACTCTCTCCATGGC 
10890-10912 ACCCTGGAACTCTCTCCATGGCA 
10891-10913 CCCTGGAACTCTCTCCATGGCAA 
10892-10914 CCTGGAACTCTCTCCATGGCAAA 
10893-10915 CTGGAACTCTCTCCATGGCAAAT 
10894-10916 TGGAACTCTCTCCATGGCAAATG 
10895-10917 GGAACTCTCTCCATGGCAAATGT 
10896-10918 GAACTCTCTCCATGGCAAATGTC 
10897-10919 AACTCTCTCCATGGCAAATGTCA 
10898-10920 ACTCTCTCCATGGCAAATGTCAG 
10899-10921 CTCTCTCCATGGCAAATGTCAGC 
10900-10922 TCTCTCCATGGCAAATGTCAGCT 
10901-10923 CTCTCCATGGCAAATGTCAGCTC 
10902-10924 TCTCCATGGCAAATGTCAGCTCT 
10903-10925 CTCCATGGCAAATGTCAGCTCTT 
10904-10926 TCCATGGCAAATGTCAGCTCTTG 
10905-10927 CCATGGCAAATGTCAGCTCTTGT 
10906-10928 CATGGCAAATGTCAGCTCTTGTT 
10907-10929 ATGGCAAATGTCAGCTCTTGTTC 
10908-10930 TGGCAAATGTCAGCTCTTGTTCA 
10909-10931 GGCAAATGTCAGCTCTTGTTCAG 
10910-10932 GCAAATGTCAGCTCTTGTTCAGG 
10911-10933 CAAATGTCAGCTCTTGTTCAGGT 
10912-10934 AAATGTCAGCTCTTGTTCAGGTC 
10913-10935 AATGTCAGCTCTTGTTCAGGTCC 
10914-10936 ATGTCAGCTCTTGTTCAGGTCCA 
10915-10937 TGTCAGCTCTTGTTCAGGTCCAT 
10916-10938 GTCAGCTCTTGTTCAGGTCCATG 
10917-10939 TCAGCTCTTGTTCAGGTCCATGC 
10918-10940 CAGCTCTTGTTCAGGTCCATGCA 
10919-10941 AGCTCTTGTTCAGGTCCATGCAA 
10920-10942 GCTCTTGTTCAGGTCCATGCAAG 
10921-10943 CTCTTGTTCAGGTCCATGCAAGT 
10922-10944 TCTTGTTCAGGTCCATGCAAGTC 
10923-10945 CTTGTTCAGGTCCATGCAAGTCA 
10924-10946 TTGTTCAGGTCCATGCAAGTCAG 
10925-10947 TGTTCAGGTCCATGCAAGTCAGC 
10926-10948 GTTCAGGTCCATGCAAGTCAGCC 
10927-10949 TTCAGGTCCATGCAAGTCAGCCC 
10928-10950 TCAGGTCCATGCAAGTCAGCCCA 
10929-10951 CAGGTCCATGCAAGTCAGCCCAG 
10930-10952 AGGTCCATGCAAGTCAGCCCAGT 
10931-10953 GGTCCATGCAAGTCAGCCCAGTT 
10932-10954 GTCCATGCAAGTCAGCCCAGTTC 



Moderna Ex 1003-p. 190 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 189 of 236 US 2006/0134189 A1 

Position Sequence 
10933-10955 TCCATGCAAGTCAGCCCAGTTCC 
10934-10956 CCATGCAAGTCAGCCCAGTTCCT 
10935-10957 CATGCAAGTCAGCCCAGTTCCTT 
10936-10958 ATGCAAGTCAGCCCAGTTCCTTC 
10937-10959 TGCAAGTCAGCCCAGTTCCTTCC 
10938-10960 GCAAGTCAGCCCAGTTCCTTCCA 
10939-10961 CAAGTCAGCCCAGTTCCTTCCAT 
10940-10962 AAGTCAGCCCAGTTCCTTCCATG 
10941-10963 AGTCAGCCCAGTTCCTTCCATGA 
10942-10964 GTCAGCCCAGTTCCTTCCATGAT 
10943-10965 TCAGCCCAGTTCCTTCCATGATT 
10944-10966 CAGCCCAGTTCCTTCCATGATTT 
10945-10967 AGCCCAGTTCCTTCCATGATTTC 
10946-10968 GCCCAGTTCCTTCCATGATTTCC 
10947-10969 CCCAGTTCCTTCCATGATTTCCC 
10948-10970 CCAGTTCCTTCCATGATTTCCCT 
10949-10971 CAGTTCCTTCCATGATTTCCCTG 
10950-10972 AGTTCCTTCCATGATTTCCCTGA 
10951-10973 GTTCCTTCCATGATTTCCCTGAC 
10952-10974 TTCCTTCCATGATTTCCCTGACC 
10953-10975 TCCTTCCATGATTTCCCTGACCT 
10954-10976 CCTTCCATGATTTCCCTGACCTT 
10955-10977 CTTCCATGATTTCCCTGACCTTG 
10956-10978 TTCCATGATTTCCCTGACCTTGG 
10957-10979 TCCATGATTTCCCTGACCTTGGC 
10958-10980 CCATGATTTCCCTGACCTTGGCC 
10959-10981 CATGATTTCCCTGACCTTGGCCA 
10960-10982 ATGATTTCCCTGACCTTGGCCAG 
10961-10983 TGATTTCCCTGACCTTGGCCAGG 
10962-10984 GATTTCCCTGACCTTGGCCAGGA 
10963-10985 ATTTCCCTGACCTTGGCCAGGAA 
10964-10986 TTTCCCTGACCTTGGCCAGGAAG 
10965-10987 TTCCCTGACCTTGGCCAGGAAGT 
10966-10988 TCCCTGACCTTGGCCAGGAAGTG 
10967-10989 CCCTGACCTTGGCCAGGAAGTGG 
10968-10990 CCTGACCTTGGCCAGGAAGTGGC 
10969-10991 CTGACCTTGGCCAGGAAGTGGCC 
10970-10992 TGACCTTGGCCAGGAAGTGGCCC 
10971-10993 GACCTTGGCCAGGAAGTGGCCCT 
10972-10994 ACCTTGGCCAGGAAGTGGCCCTG 
10973-10995 CCTTGGCCAGGAAGTGGCCCTGA 
10974-10996 CTTGGCCAGGAAGTGGCCCTGAA 
10975-10997 TTGGCCAGGAAGTGGCCCTGAAT 
10976-10998 TGGCCAGGAAGTGGCCCTGAATG · 
10977-10999 GGCCAGGAAGTGGCCCTGAATGC 
10978-11000 .GCCAGGAAGTGGCCCTGAATGCT 
10979-11001 CCAGGAAGTGGCCCTGAATGCTA 
10980-11002 CAGGAAGTGGCCCTGAATGCTAA 
10981-11003 AGGAAGTGGCCCTGAATGCTAAC 
10982-11004 GGAAGTGGCCCTGAATGCTAACA 
10983-11005 GAAGTGGCCCTGAATGCTAACAC 
10984-11006 AAGTGGCCCTGAATGCTAACACT 
10985-11007 AGTGGCCCTGAATGCTAACACTA 
1098 6-11008 GTGGCCCTGAATGCTAACACTAA 
10987-11009 TGGCCCTGAATGCTAACACTAAG 
10988-11010 GGCCCTGAATGCTAACACTAAGA 
10989-11011 GCCCTGAATGCTAACACTAAGAA 
10990-11012 CCCTGAATGCTAACACTAAGAAC 
10991-11013 CCTGAATGCTAACACTAAGAACC 
10992-11014 CTGAATGCTAACACTAAGAACCA 
10993-11015 TGAATGCTAACACTAAGAACCAG 
10994-11016 GAATGCTAACACTAAGAACCAGA 
10995-11017 AATGCTAACACTAAGAACCAGAA 
10996-11018 ATGCTAACACTAAGAACCAGAAG 
10997-11019 TGCTAACACTAAGAACCAGAAGA 
10998-11020 GCTAACACTAAGAACCAGAAGAT 
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10999-11021 CTAACACTAAGAACCAGAAGATC 
11000-11022 TAACACTAAGAACCAGAAGATCA 
11001-11023 AACACTAAGAACCAGAAGATCAG 
11002-11024 ACACTAAGAACCAGAAGATCAGA 
11003-11025 CACTAAGAACCAGAAGATCAGAT 
11004-11026 ACTAAGAACCAGAAGATCAGATG 
11005-11027 CTAAGAACCAGAAGATCAGATGG 
11006-11028 TAAGAACCAGAAGATCAGATGGA 
11007-11029 AAGAACCAGAAGATCAGATGGAA 
11008-11030 AGAACCAGAAGATCAGATGGAAA 
11009-11031 GAACCAGAAGATCAGATGGAAAA 
11010-11032 AACCAGAAGATCAGATGGAAAAA 
11011-11033 ACCAGAAGATCAGATGGAAAAAT 
11012-11034 CCAGAAGATCAGATGGAAAAATG 
11013-11035 CAGAAGATCAGATGGAAAAATGA 
11014-11036 AGAAGATCAGATGGAAAAATGAA 
11015-11037 GAAGATCAGATGGAAAAATGAAG 
11016-11038 AAGATCAGATGGAAAAATGAAGT 
11017-11039 AGATCAGATGGAAAAATGAAGTC 
11018-11040 GATCAGATGGAAAAATGAAGTCC 
11019-11041 ATCAGATGGAAAAATGAAGTCCG 
1102 0-11042 TCAGATGGAAAAATGAAGTCCGG 
11021-11043 CAGATGGAAAAATGAAGTCCGGA 
11022-11044 AGATGGAAAAATGAAGTCCGGAT 
11023-11045 GATGGAAAAATGAAGTCCGGATT 
11024-11046 ATGGAAAAATGAAGTCCGGATTC 
11025-11047 TGGAAAAATGAAGTCCGGATTCA 
1102 6-11048 GGAAAAATGAAGTCCGGATTCAT 
11027-11049 GAAAAATGAAGTCCGGATTCATT 
1102 8-11050 AAAAATGAAGTCCGGATTCATTC 
11029-11051 AAAATGAAGTCCGGATTCATTCT 
11030-11052 AAATGAAGTCCGGATTCATTCTG 
11031-11053 AATGAAGTCCGGATTCATTCTGG 
11032-11054 ATGAAGTCCGGATTCATTCTGGG 
11033-11055 TGAAGTCCGGATTCATTCTGGGT 
11034-11056 GAAGTCCGGATTCATTCTGGGTC 
11035-11057 AAGTCCGGATTCATTCTGGGTCT 
1103 6-11058 AGTCCGGATTCATTCTGGGTCTT 
11037-11059 GTCCGGATTCATTCTGGGTCTTT 
11038-11060 TCCGGATTCATTCTGGGTCTTTC 
11039-11061 CCGGATTCATTCTGGGTCTTTCC 
11040-11062 CGGATTCATTCTGGGTCTTTCCA 
11041-11063 GGATTCATTCTGGGTCTTTCCAG 
11042-11064 GATTCATTCTGGGTCTTTCCAGA 
11043-11065 ATTCATTCTGGGTCTTTCCAGAG 
1104 4-11066 TTCATTCTGGGTCTTTCCAGAGC 
11045-11067 . TCATTCTGGGTCTTTCCAGAGCC 
11046-11068 CATTCTGGGTCTTTCCAGAGCCA 
11047-11069 ATTCTGGGTCTTTCCAGAGCCAG 
11048-11070 TTCTGGGTCTTTCCAGAGCCAGG 
11049-11071 TCTGGGTCTTTCCAGAGCCAGGT 
11050-11072 CTGGGTCTTTCCAGAGCCAGGTC 
11051-11073 TGGGTCTTTCCAGAGCCAGGTCG 
11052-11074 GGGTCTTTCCAGAGCCAGGTCGA 
11053-11075 GGTCTTTCCAGAGCCAGGTCGAG 
11054-11076 GTCTTTCCAGAGCCAGGTCGAGC 
11055-11077 TCTTTCCAGAGCCAGGTCGAGCT 
11056-11078 CTTTCCAGAGCCAGGTCGAGCTT 
11057-11079 TTTCCAGAGCCAGGTCGAGCTTT 
11058-11080 TTCCAGAGCCAGGTCGAGCTTTC 
11059-11081 TCCAGAGCCAGGTCGAGCTTTCC 
11060-11082 CCAGAGCCAGGTCGAGCTTTCCA 
11061-11083 CAGAGCCAGGTCGAGCTTTCCAA 
11062-11084 AGAGCCAGGTCGAGCTTTCCAAT 
11063-11085 GAGCCAGGTCGAGCTTTCCAATG 
11064-11086 AGCCAGGTCGAGCTTTCCAATGA 
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11065-11087 GCCAGGTCGAGCTTTCCAATGAC 
11066-11088 CCAGGTCGAGCTTTCCAATGACC 
11067-11089 CAGGTCGAGCTTTCCAATGACCA 
11068-11090 AGGTCGAGCTTTCCAATGACCAA 
11069-11091 GGTCGAGCTTTCCAATGACCAAG 
11070-11092 GTCGAGCTTTCCAATGACCAAGA 
11071-11093 TCGAGCTTTCCAATGACCAAGAA 
11072-11094 CGAGCTTTCCAATGACCAAGAAA 
11073-11095 GAGCTTTCCAATGACCAAGAAAA 
11074-11096 AGCTTTCCAATGACCAAGAAAAG 
11075-11097 GCTTTCCAATGACCAAGAAAAGG 
11076-11098 CTTTCCAATGACCAAGAAAAGGC 
11077-11099 TTTCCAATGACCAAGAAAAGGCA 
11078-11100 TTCCAATGACCAAGAAAAGGCAC 
11079-11101 TCCAATGACCAAGAAAAGGCACA 
11080-11102 CCAATGACCAAGAAAAGGCACAC 
11081-11103 CAATGACCAAGAAAAGGCACACC 
11082-11104 AATGACCAAGAAAAGGCACACCT 
11083-11105 ATGACCAAGAAAAGGCACACCTT · 
11084-11106 TGACCAAGAAAAGGCACACCTTG 
11085-11107 GACCAAGAAAAGGCACACCTTGA 
11086-11108 ACCAAGAAAAGGCACACCTTGAC 
11087-11109 CCAAGAAAAGGCACACCTTGACA 
11088-11110 CAAGAAAAGGCACACCTTGACAT 
11089-11111 AAGAAAAGGCACACCTTGACATT 
11090-11112 AGAAAAGGCACACCTTGACATTG 
11091-11113 GAAAAGGCACACCTTGACATTGC 
11092-11114 AAAAGGCACACCTTGACATTGCA 
11093-11115 AAAGGCACACCTTGACATTGCAG 
11094-11116 AAGGCACACCTTGACATTGCAGG 
11095-11117 AGGCACACCTTGACATTGCAGGA 
11096-11118 GGCACACCTTGACATTGCAGGAT 
11097-11119 GCACACCTTGACATTGCAGGATC 
11098-11120 CACACCTTGACATTGCAGGATCC 
11099-11121 ACACCTTGACATTGCAGGATCCT 
11100-11122 CACCTTGACATTGCAGGATCCTT 
11101-11123 ACCTTGACATTGCAGGATCCTTA 
11102-11124 CCTTGACATTGCAGGATCCTTAG 
11103-11125 CTTGACATTGCAGGATCCTTAGA 
11104-11126 TTGACATTGCAGGATCCTTAGAA 
11105-11127 TGACATTGCAGGATCCTTAGAAG 
11106-11128 GACATTGCAGGATCCTTAGAAGG 
11107-11129 ACATTGCAGGATCCTTAGAAGGA 
11108-11130 CATTGCAGGATCCTTAGAAGGAC 
11109-11131 ATTGCAGGATCCTTAGAAGGACA 
11110-11132 TTGCAGGATCCTTAGAAGGACAC 
11111-11133 TGCAGGATCCTTAGAAGGACACC 
11112-11134 GCAGGATCCTTAGAAGGACACCT 
11113-11135 CAGGATCCTTAGAAGGACACCTA 
11114-11136 AGGATCCTTAGAAGGACACCTAA 
11115-11137 GGATCCTTAGAAGGACACCTAAG 
11116-11138 GATCCTTAGAAGGACACCTAAGG 
11117-11139 ATCCTTAGAAGGACACCTAAGGT 
11118-11140 TCCTTAGAAGGACACCTAAGGTT 
11119-11141 CCTTAGAAGGACACCTAAGGTTC 
11120-11142 CTTAGAAGGACACCTAAGGTTCC 
11121-11143 TTAGAAGGACACCTAAGGTTCCT 
11122-11144 TAGAAGGACACCTAAGGTTCCTC 
11123-11145 AGAAGGACACCTAAGGTTCCTCA 
11124-11146 GAAGGACACCTAAGGTTCCTCAA 
11125-11147 AAGGACACCTAAGGTTCCTCAAA 
11126-11148 AGGACACCTAAGGTTCCTCAAAA 
11127-11149 GGACACCTAAGGTTCCTCAAAAA 
11128-11150 GACACCTAAGGTTCCTCAAAAAT 
11129-11151 ACACCTAAGGTTCCTCAAAAATA 
11130-11152 CACCTAAGGTTCCTCAAAAATAT 
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11131-11153 ACCTAAGGTTCCTCAAAAATATC 
11132-11154 CCTAAGGTTCCTCAAAAATATCA 
11133-11155 CTAAGGTTCCTCAAAAATATCAT 
11134-11156 TAAGGTTCCTCAAAAATATCATC 
11135-11157 AAGGTTCCTCAAAAATATCATCC 
11136-11158 AGGTTCCTCAAAAATATCATCCT 
11137-11159 GGTTCCTCAAAAATATCATCCTA 
11138-11160 GTTCCTCAAAAATATCATCCTAC 
11139-11161 TTCCTCAAAAATATCATCCTACC 
11140-11162 TCCTCAAAAATATCATCCTACCA 
11141-11163 CCTCAAAAATATCATCCTACCAG 
11142-11164 CTCAAAAATATCATCCTACCAGT 
11143-11165 TCAAAAATATCATCCTACCAGTC 
11144-11166 CAAAAATATCATCCTACCAGTCT 
11145-11167 AAAAATATCATCCTACCAGTCTA 
11146-11168 AAAATATCATCCTACCAGTCTAT 
11147-11169 AAATATCATCCTACCAGTCTATG 
11148-11170 AATATCATCCTACCAGTCTATGA 
11149-11171 ATATCATCCTACCAGTCTATGAC 
11150-11172 TATCATCCTACCAGTCTATGACA 
11151-11173 ATCATCCTACCAGTCTATGACAA 
11152.-11174 TCATCCTACCAGTCTATGACAAG 
11153-11175 CATCCTACCAGTCTATGACAAGA 
11154-11176 ATCCTACCAGTCTATGACAAGAG 
11155-11177 TCCTACCAGTCTATGACAAGAGC 
11156-11178 CCTACCAGTCTATGACAAGAGCT 
11157-11179 CTACCAGTCTATGACAAGAGCTT 
11158-11180 TACCAGTCTATGACAAGAGCTTA 
11159-11181 ACCAGTCTATGACAAGAGCTTAT 
11160-11182 CCAGTCTATGACAAGAGCTTATG 
11161-11183 CAGTCTATGACAAGAGCTTATGG 
11162-11184 AGTCTATGACAAGAGCTTATGGG 
11163-11185 GTCTATGACAAGAGCTTATGGGA 
11164-11186 TCTATGACAAGAGCTTATGGGAT 
11165-11187 CTATGACAAGAGCTTATGGGATT 
11166-11188 TATGACAAGAGCTTATGGGATTT 
11167-11189 ATGACAAGAGCTTATGGGATTTC 
11168-11190 TGACAAGAGCTTATGGGATTTCC 
11169-11191 GACAAGAGCTTATGGGATTTCCT 
11170-11192 ACAAGAGCTTATGGGATTTCCTA 
11171-11193 CAAGAGCTTATGGGATTTCCTAA 
11172-11194 AAGAGCTTATGGGATTTCCTAAA 
11173-11195 AGAGCTTATGGGATTTCCTAAAG 
11174-11196 GAGCTTATGGGATTTCCTAAAGC 
11175-11197 AGCTTATGGGATTTCCTAAAGCT 
11176-11198 GCTTATGGGATTTCCTAAAGCTG 
11177-11199 CTTATGGGATTTCCTAAAGCTGG 
11178-11200 TTATGGGATTTCCTAAAGCTGGA 
11179-11201 TATGGGATTTCCTAAAGCTGGAT 
11180-11202 ATGGGATTTCCTAAAGCTGGATG 
11181-11203 TGGGATTTCCTAAAGCTGGATGT 
11182-11204 GGGATTTCCTAAAGCTGGATGTA 
11183-11205 GGATTTCCTAAAGCTGGATGTAA 
11184-11206 GATTTCCTAAAGCTGGATGTAAC 
11185-11207 ATTTCCTAAAGCTGGATGTAACC 
11186-11208 TTTCCTAAAGCTGGATGTAACCA 
11187-11209 TTCCTAAAGCTGGATGTAACCAC 
11188-11210 TCCTAAAGCTGGATGTAACCACC 
11189-11211 CCTAAAGCTGGATGTAACCACCA 
11190-11212 CTAAAGCTGGATGTAACCACCAG 
11191-11213 TAAAGCTGGATGTAACCACCAGC 
11192-11214 AAAGCTGGATGTAACCACCAGCA 
11193-11215 AAGCTGGATGTAACCACCAGCAT 
11194-11216 AGCTGGATGTAACCACCAGCATT 
11195-11217 GCTGGATGTAACCACCAGCATTG 
11196-11218 CTGGATGTAACCACCAGCATTGG 
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11197-11219 TGGATGTAACCACCAGCATTGGT 
11198-11220 GGATGTAACCACCAGCATTGGTA 
11199-11221 GATGTAACCACCAGCATTGGTAG 
11200-11222 ATGTAACCACCAGCATTGGTAGG 
11201-11223 TGTAACCACCAGCATTGGTAGGA 
11202-11224 GTAACCACCAGCATTGGTAGGAG 
11203-11225 TAACCACCAGCATTGGTAGGAGA 
11204-11226 AACCACCAGCATTGGTAGGAGAC 
11205-11227 ACCACCAGCATTGGTAGGAGACA 
11206-11228 CCACCAGCATTGGTAGGAGACAG 
11207-11229 CACCAGCATTGGTAGGAGACAGC 
11208-11230 ACCAGCATTGGTAGGAGACAGCA 
11209-11231 CCAGCATTGGTAGGAGACAGCAT 
11210-11232 CAGCATTGGTAGGAGACAGCATC 
11211-11233 AGCATTGGTAGGAGACAGCATCT 
11212-11234 GCATTGGTAGGAGACAGCATCTT 
11213-11235 CATTGGTAGGAGACAGCATCTTC 
11214-11236 ATTGGTAGGAGACAGCATCTTCG 
11215-11237 TTGGTAGGAGACAGCATCTTCGT 
11216-11238 TGGTAGGAGACAGCATCTTCGTG 
11217-11239 GGTAGGAGACAGCATCTTCGTGT 
11218-11240 GTAGGAGACAGCATCTTCGTGTT 
11219-11241 TAGGAGACAGCATCTTCGTGTTT 
11220-11242 AGGAGACAGCATCTTCGTGTTTC 
11221-11243 GGAGACAGCATCTTCGTGTTTCA 
11222-11244 GAGACAGCATCTTCGTGTTTCAA 
11223-11245 AGACAGCATCTTCGTGTTTCAAC 
11224-11246 GACAGCATCTTCGTGTTTCAACT 
11225-11247 ACAGCATCTTCGTGTTTCAACTG 
11226-11248 CAGCATCTTCGTGTTTCAACTGC 
11227-11249 AGCATCTTCGTGTTTCAACTGCC 
11228-11250 GCATCTTCGTGTTTCAACTGCCT 
11229-11251 CATCTTCGTGTTTCAACTGCCTT 
11230-11252 ATCTTCGTGTTTCAACTGCCTTT 
11231-11253 TCTTCGTGTTTCAACTGCCTTTG 
11232-11254 CTTCGTGTTTCAACTGCCTTTGT 
11233-11255 TTCGTGTTTCAACTGCCTTTGTG 
11234-11256 TCGTGTTTCAACTGCCTTTGTGT 
11235-11257 CGTGTTTCAACTGCCTTTGTGTA 
11236-11258 GTGTTTCAACTGCCTTTGTGTAC 
11237-11259 TGTTTCAACTGCCTTTGTGTACA 
11238-11260 GTTTCAACTGCCTTTGTGTACAC 
11239-11261 TTTCAACTGCCTTTGTGTACACC 
11240-11262 TTCAACTGCCTTTGTGTACACCA 
11241-11263 TCAACTGCCTTTGTGTACACCAA 
11242-11264 CAACTGCCTTTGTGTACACCAAA 
11243-11265 AACTGCCTTTGTGTACACCAAAA 
11244-11266 ACTGCCTTTGTGTACACCAAAAA 
11245-11267 CTGCCTTTGTGTACACCAAAAAC 
11246-11268 TGCCTTTGTGTACACCAAAAACC 
11247-11269 GCCTTTGTGTACACCAAAAACCC 
11248-11270 CCTTTGTGTACACCAAAAACCCC 
11249-11271 CTTTGTGTACACCAAAAACCCCA 
11250-11272 TTTGTGTACACCAAAAACCCCAA 
11251-11273 TTGTGTACACCAAAAACCCCAAT 
11252-11274 TGTGTACACCAAAAACCCCAATG 
11253-11275 GTGTACACCAAAAACCCCAATGG 
11254-11276 TGTACACCAAAAACCCCAATGGC 
11255-11277 GTACACCAAAAACCCCAATGGCT 
11256-11278 TACACCAAAAACCCCAATGGCTA 
11257-11279 ACACCAAAAACCCCAATGGCTAT 
11258-11280 CACCAAAAACCCCAATGGCTATT 
11259-11281 ACCAAAAACCCCAATGGCTATTC 
11260-11282 CCAAAAACCCCAATGGCTATTCA 
11261-11283 CAAAAACCCCAATGGCTATTCAT 
11262-11284 AAAAACCCCAATGGCTATTCATT 
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11263-11285 AAAACCCCAATGGCTATTCATTC 
11264-11286 AAACCCCAATGGCTATTCATTCT 
11265-11287 AACCCCAATGGCTATTCATTCTC 
11266-11268 ACCCCAATGGCTATTCATTCTCC 
11267-11289 CCCCAATGGCTATTCATTCTCCA 
11268-11290 CCCAATGGCTATTCATTCTCCAT 
11269-11291 CCAATGGCTATTCATTCTCCATC 
11270-11292 CAATGGCTATTCATTCTCCATCC 
11271-11293 AATGGCTATTCATTCTCCATCCC 
11272-11294 ATGGCTATTCATTCTCCATCCCT 
11273-11295 TGGCTATTCATTCTCCATCCCTG 
11274-11296 GGCTATTCATTCTCCATCCCTGT 
11275-11297 GCTATTCATTCTCCATCCCTGTA 
11276-11298 CTATTCATTCTCCATCCCTGTAA 
11277-11299 TATTCATTCTCCATCCCTGTAAA 
11278-11300 ATTCATTCTCCATCCCTGTAAAA 
11279-11301 TTCATTCTCCATCCCTGTAAAAG 
11280-11302 TCATTCTCCATCCCTGTAAAAGT 
11281-11303 CATTCTCCATCCCTGTAAAAGTT 
11262-11304 ATTCTCCATCCCTGTAAAAGTTT 
11283-11305 TTCTCCATCCCTGTAAAAGTTTT 
11284-11306 TCTCCATCCCTGTAAAAGTTTTG 
11285-11307 CTCCATCCCTGTAAAAGTTTTGG 
1128 6-11308 TCCATCCCTGTAAAAGTTTTGGC 
11287-11309 CCATCCCTGTAAAAGTTTTGGCT 
11288-11310 CATCCCTGTAAAAGTTTTGGCTG 
11289-11311 ATCCCTGTAAAAGTTTTGGCTGA 
11290-11312 TCCCTGTAAAAGTTTTGGCTGAT 
11291-11313 CCCTGTAAAAGTTTTGGCTGATA 
11292-11314 CCTGTAAAAGTTTTGGCTGATAA 
11293-11315 CTGTAAAAGTTTTGGCTGATAAA 
11294-11316 TGTAAAAGTTTTGGCTGATAAAT 
11295-11317 GTAAAAGTTTTGGCTGATAAATT 
11296-11318 TAAAAGTTTTGGCTGATAAATTC 
11297-11319 AAAAGTTTTGGCTGATAAATTCA 
11298-11320 AAAGTTTTGGCTGATAAATTCAT 
11299-11321 AAGTTTTGGCTGATAAATTCATT 
11300-11322 AGTTTTGGCTGATAAATTCATTA 
11301-11323 GTTTTGGCTGATAAATTCATTAC 
11302-11324 TTTTGGCTGATAAATTCATTACT 
11303-11325 TTTGGCTGATAAATTCATTACTC 
11304-11326 TTGGCTGATAAATTCATTACTCC 
11305-11327 TGGCTGATAAATTCATTACTCCT 
11306-11328 GGCTGATAAATTCATTACTCCTG 
11307-11329 GCTGATAAATTCATTACTCCTGG 
11308-11330 CTGATAAATTCATTACTCCTGGG 
11309-11331 TGATAAATTCATTACTCCTGGGC 
11310-11332 GATAAATTCATTACTCCTGGGCT 
11311-11333 ATAAATTCATTACTCCTGGGCTG 
11312-11334 TAAATTCATTACTCCTGGGCTGA 
11313-11335 AAATTCATTACTCCTGGGCTGAA 
11314-11336 AATTCATTACTCCTGGGCTGAAA 
11315-11337 ATTCATTACTCCTGGGCTGAAAC 
11316-11338 TTCATTACTCCTGGGCTGAAACT 
11317-11339 TCATTACTCCTGGGCTGAAACTA 
11318-11340 CATTACTCCTGGGCTGAAACTAA 
11319-11341 ATTACTCCTGGGCTGAAACTAAA 
11320-11342 TTACTCCTGGGCTGAAACTAAAT 
11321-11343 TACTCCTGGGCTGAAACTAAATG 
11322-11344 ACTCCTGGGCTGAAACTAAATGA 
11323-11345 CTCCTGGGCTGAAACTAAATGAT 
11324-11346 TCCTGGGCTGAAACTAAATGATC 
11325-11347 CCTGGGCTGAAACTAAATGATCT 
11326-11348 CTGGGCTGAAACTAAATGATCTA 
11327-1134 9 TGGGCTGAAACTAAATGATCTAA 
11328-11350 GGGCTGAAACTAAATGATCTAAA 
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11329-11351 GGCTGAAACTAAATGATCTAAAT 
11330-11352 GCTGAAACTAAATGATCTAAATT 
11331-11353 CTGAAACTAAATGATCTAAATTC 
11332-11354 TGAAACTAAATGATCTAAATTCA 
11333-11355 GAAACTAAATGATCTAAATTCAG 
11334-11356 AAACTAAATGATCTAAATTCAGT 
11335-11357 AACTAAATGATCTAAATTCAGTT 
11336-11358 ACTAAATGATCTAAATTCAGTTC 
11337-11359 CTAAATGATCTAAATTCAGTTCT 
11338-11360 TAAATGATCTAAATTCAGTTCTT 
11339-11361 AAATGATCTAAATTCAGTTCTTG 
11340-11362 AATGATCTAAATTCAGTTCTTGT 
11341-11363 ATGATCTAAATTCAGTTCTTGTC 
11342-11364 TGATCTAAATTCAGTTCTTGTCA 
11343-11365 GATCTAAATTCAGTTCTTGTCAT 
11344-11366 ATCTAAATTCAGTTCTTGTCATG 
11345-11367 TCTAAATTCAGTTCTTGTCATGC 
11346-11368 CTAAATTCAGTTCTTGTCATGCC 
11347-11369 TAAATTCAGTTCTTGTCATGCCT 
11348-11370 AAATTCAGTTCTTGTCATGCCTA 
11349-11371 AATTCAGTTCTTGTCATGCCTAC 
11350-11372 ATTCAGTTCTTGTCATGCCTACG 
11351-11373 TTCAGTTCTTGTCATGCCTACGT 
11352-1137 4 TCAGTTCTTGTCATGCCTACGTT 
11353-11375 CAGTTCTTGTCATGCCTACGTTC 
11354-11376 AGTTCTTGTCATGCCTACGTTCC 
11355-11377 GTTCTTGTCATGCCTACGTTCCA 
11356-11378 TTCTTGTCATGCCTACGTTCCAT 
11357-11379 TCTTGTCATGCCTACGTTCCATG 
11358-11380 CTTGTCATGCCTACGTTCCATGT 
11359-11381 TTGTCATGCCTACGTTCCATGTC 
11360-11382 TGTCATGCCTACGTTCCATGTCC 
11361-11383 GTCATGCCTACGTTCCATGTCCC 
11362-11384 TCATGCCTACGTTCCATGTCCCA 
11363-11385 CATGCCTACGTTCCATGTCCCAT 
11364-11386 ATGCCTACGTTCCATGTCCCATT 
11365-11387 TGCCTACGTTCCATGTCCCATTT 
11366-11388 GCCTACGTTCCATGTCCCATTTA 
11367-11389 CCTACGTTCCATGTCCCATTTAC 
11368-11390 CTACGTTCCATGTCCCATTTACA 
11369-11391 TACGTTCCATGTCCCATTTACAG 
11370-11392 ACGTTCCATGTCCCATTTACAGA 
11371-11393 CGTTCCATGTCCCATTTACAGAT 
11372-11394 GTTCCATGTCCCATTTACAGATC 
11373-11395 TTCCATGTCCCATTTACAGATCT 
11374-11396 TCCATGTCCCATTTACAGATCTT 
1137 5-11397 CCATGTCCCATTTACAGATCTTC 
11376-11398 CATGTCCCATTTACAGATCTTCA 
11377-11399 ATGTCCCATTTACAGATCTTCAG 
11378-11400 TGTCCCATTTACAGATCTTCAGG 
11379-11401 GTCCCATTTACAGATCTTCAGGT 
11380-11402 TCCCATTTACAGATCTTCAGGTT 
11381-11403 CCCATTTACAGATCTTCAGGTTC 
11382-11404 CCATTTACAGATCTTCAGGTTCC 
11383-11405 CATTTACAGATCTTCAGGTTCCA 
11384-11406 ATTTACAGATCTTCAGGTTCCAT 
11385-11407 TTTACAGATCTTCAGGTTCCATC 
11386-11408 TTACAGATCTTCAGGTTCCATCG 
11387-11409 TACAGATCTTCAGGTTCCATCGT 
11388-11410 ACAGATCTTCAGGTTCCATCGTG 
11389-11411 CAGATCTTCAGGTTCCATCGTGC 
11390-11412 AGATCTTCAGGTTCCATCGTGCA 
11391-11413 GATCTTCAGGTTCCATCGTGCAA 
11392-11414 ATCTTCAGGTTCCATCGTGCAAA 
11393-11415 TCTTCAGGTTCCATCGTGCAAAC 
11394-11416 CTTCAGGTTCCATCGTGCAAACT 
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11395-11417 TTCAGGTTCCATCGTGCAAACTT 
11396-11418 TCAGGTTCCATCGTGCAAACTTG 
11397-11419 CAGGTTCCATCGTGCAAACTTGA 
11398-11420 AGGTTCCATCGTGCAAACTTGAC 
11399-11421 GGTTCCATCGTGCAAACTTGACT 
11400-11422 GTTCCATCGTGCAAACTTGACTT 
11401-11423 TTCCATCGTGCAAACTTGACTTC 
11402-11424 TCCATCGTGCAAACTTGACTTCA 
11403-11425 CCATCGTGCAAACTTGACTTCAG 
11404-11426 CATCGTGCAAACTTGACTTCAGA 
11405-11427 ATCGTGCAAACTTGACTTCAGAG 
11406-11428 TCGTGCAAACTTGACTTCAGAGA 
11407-11429 CGTGCAAACTTGACTTCAGAGAA 
11408-11430 GTGCAAACTTGACTTCAGAGAAA 
11409-11431 TGCAAACTTGACTTCAGAGAAAT 
11410-11432 GCAAACTTGACTTCAGAGAAATA 
11411-11433 CAAACTTGACTTCAGAGAAATAC 
11412-11434 AAACTTGACTTCAGAGAAATACA 
11413-11435 AACTTGACTTCAGAGAAATACAA 
11414-11436 ACTTGACTTCAGAGAAATACAAA 
11415-11437 CTTGACTTCAGAGAAATACAAAT 
11416-11438 TTGACTTCAGAGAAATACAAATC 
11417-11439 TGACTTCAGAGAAATACAAATCT 
11418-11440 GACTTCAGAGAAATACAAATCTA 
11419-11441 ACTTCAGAGAAATACAAATCTAT 
11420-11442 CTTCAGAGAAATACAAATCTATA 
11421-11443 TTCAGAGAAATACAAATCTATAA 
11422-11444 TCAGAGAAATACAAATCTATAAG 
11423-11445 CAGAGAAATACAAATCTATAAGA 
11424-11446 AGAGAAATACAAATCTATAAGAA 
11425-11447 GAGAAATACAAATCTATAAGAAG 
11426-11448 AGAAATACAAATCTATAAGAAGC 
11427-11449 GAAATACAAATCTATAAGAAGCT 
11428-11450 AAATACAAATCTATAAGAAGCTG 
11429-11451 AATACAAATCTATAAGAAGCTGA 
11430-11452 ATACAAATCTATAAGAAGCTGAG 
11431-11453 TACAAATCTATAAGAAGCTGAGA 
11432-11454 ACAAATCTATAAGAAGCTGAGAA 
11433-11455 CAAATCTATAAGAAGCTGAGAAC 
11434-11456 AAATCTATAAGAAGCTGAGAACT 
11435-11457 AATCTATAAGAAGCTGAGAACTT 
11436-11458 ATCTATAAGAAGCTGAGAACTTC 
11437-11459 TCTATAAGAAGCTGAGAACTTCA 
11438-11460 CTATAAGAAGCTGAGAACTTCAT 
11439-11461 TATAAGAAGCTGAGAACTTCATC 
11440-11462 ATAAGAAGCTGAGAACTTCATCA 
11441-11463 TAAGAAGCTGAGAACTTCATCAT 
11442-11464 AAGAAGCTGAGAACTTCATCATT 
11443-11465 AGAAGCTGAGAACTTCATCATTT 
11444-11466 GAAGCTGAGAACTTCATCATTTG 
11445-11467 AAGCTGAGAACTTCATCATTTGC 
1144 6-114 68 AGCTGAGAACTTCATCATTTGCC 
11447-11469 GCTGAGAACTTCATCATTTGCCC 
11448-11470 CTGAGAACTTCATCATTTGCCCT 
11449-11471 TGAGAACTTCATCATTTGCCCTC 
11450-114 72 GAGAACTTCATCATTTGCCCTCA 
11451-11473 AGAACTTCATCATTTGCCCTCAA 
11452-11474 GAACTTCATCATTTGCCCTCAAC 
11453-11475 AACTTCATCATTTGCCCTCAACC 
11454-11476 ACTTCATCATTTGCCCTCAACCT 
11455-11477 CTTCATCATTTGCCCTCAACCTA 
11456-11478 TTCATCATTTGCCCTCAACCTAC 
11457-11479 TCATCATTTGCCCTCAACCTACC 
11458-11480 CATCATTTGCCCTCAACCTACCA 
11459-11481 ATCATTTGCCCTCAACCTACCAA 
11460-11482 TCATTTGCCCTCAACCTACCAAC 
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11461-11483 CATTTGCCCTCAACCTACCAACA 
11462-11484 ATTTGCCCTCAACCTACCAACAC 
11463-11485 TTTGCCCTCAACCTACCAACACT 
11464-11486 TTGCCCTCAACCTACCAACACTC 
11465-11487 TGCCCTCAACCTACCAACACTCC 
11466-11488 GCCCTCAACCTACCAACACTCCC 
11467-11489 CCCTCAACCTACCAACACTCCCC 
11468-11490 CCTCAACCTACCAACACTCCCCG 
11469-11491 CTCAACCTACCAACACTCCCCGA 
11470-11492 TCAACCTACCAACACTCCCCGAG 
11471-11493 CAACCTACCAACACTCCCCGAGG 
11472-11494 AACCTACCAACACTCCCCGAGGT 
114 73-114 95 ACCTACCAACACTCCCCGAGGTA 
11474-11496 CCTACCAACACTCCCCGAGGTAA 
11475-11497 CTACCAACACTCCCCGAGGTAAA 
11476-11498 TACCAACACTCCCCGAGGTAAAA 
11477-11499 ACCAACACTCCCCGAGGTAAAAT 
11478-11500 CCAACACTCCCCGAGGTAAAATT 
11479-11501 CAACACTCCCCGAGGTAAAATTC 
11480-11502 AACACTCCCCGAGGTAAAATTCC 
11481-11503 ACACTCCCCGAGGTAAAATTCCC 
11482-11504 CACTCCCCGAGGTAAAATTCCCT 
11483-11505 ACTCCCCGAGGTAAAATTCCCTG 
11484-11506 CTCCCCGAGGTAAAATTCCCTGA 
11485-11507 TCCCCGAGGTAAAATTCCCTGAA 
11486-11508 CCCCGAGGTAAAATTCCCTGAAG 
11487-11509 CCCGAGGTAAAATTCCCTGAAGT 
11488-11510 CCGAGGTAAAATTCCCTGAAGTT 
11489-11511 CGAGGTAAAATTCCCTGAAGTTG 
11490-11512 GAGGTAAAATTCCCTGAAGTTGA 
11491-11513 AGGTAAAATTCCCTGAAGTTGAT 
11492-11514 GGTAAAATTCCCTGAAGTTGATG 
11493-11515 GTAAAATTCCCTGAAGTTGATGT 
11494-11516 TAAAATTCCCTGAAGTTGATGTG 
11495-11517 AAAATTCCCTGAAGTTGATGTGT 
11496-11518 AAATTCCCTGAAGTTGATGTGTT 
11497-11519 AATTCCCTGAAGTTGATGTGTTA 
11498-11520 ATTCCCTGAAGTTGATGTGTTAA 
11499-11521 TTCCCTGAAGTTGATGTGTTAAC 
11500-11522 TCCCTGAAGTTGATGTGTTAACA 
11501-11523 CCCTGAAGTTGATGTGTTAACAA 
11502-11524 CCTGAAGTTGATGTGTTAACAAA 
11503-11525 CTGAAGTTGATGTGTTAACAAAA 
11504-11526 TGAAGTTGATGTGTTAACAAAAT 
11505-11527 GAAGTTGATGTGTTAACAAAATA 
11506-11528 AAGTTGATGTGTTAACAAAATAT 
11507-11529 AGTTGATGTGTTAACAAAATATT 
11508-11530 GTTGATGTGTTAACAAAATATTC 
11509-11531 TTGATGTGTTAACAAAATATTCT 
11510-11532 TGATGTGTTAACAAAATATTCTC 
11511-11533 GATGTGTTAACAAAATATTCTCA 
11512-11534 ATGTGTTAACAAAATATTCTCAA 
11513-11535 TGTGTTAACAAAATATTCTCAAC 
11514-11536 GTGTTAACAAAATATTCTCAACC 
11515-11537 TGTTAACAAAATATTCTCAACCA 
11516-11538 GTTAACAAAATATTCTCAACCAG 
11517-11539 TTAACAAAATATTCTCAACCAGA 
11518-11540 TAACAAAATATTCTCAACCAGAA 
11519-11541 AACAAAATATTCTCAACCAGAAG 
11520-11542 ACAAAATATTCTCAACCAGAAGA 
11521-11543 CAAAATATTCTCAACCAGAAGAC 
11522-11544 AAAATATTCTCAACCAGAAGACT 
11523-11545 AAATATTCTCAACCAGAAGACTC 
11524-11546 AATATTCTCAACCAGAAGACTCC 
11525-11547 ATATTCTCAACCAGAAGACTCCT 
11526-11548 TATTCTCAACCAGAAGACTCCTT 
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11527-11549 ATTCTCAACCAGAAGACTCCTTG 
11528-11550 TTCTCAACCAGAAGACTCCTTGA 
11529-11551 TCTCAACCAGAAGACTCCTTGAT 
11530-11552 CTCAACCAGAAGACTCCTTGATT 
11531-11553 TCAACCAGAAGACTCCTTGATTC 
11532-11554 CAACCAGAAGACTCCTTGATTCC 
11533-11555 AACCAGAAGACTCCTTGATTCCC 
11534-11556 ACCAGAAGACTCCTTGATTCCCT 
11535-11557 CCAGAAGACTCCTTGATTCCCTT 
11536-11558 CAGAAGACTCCTTGATTCCCTTT 
11537-11559 AGAAGACTCCTTGATTCCCTTTT 
11538-11560 GAAGACTCCTTGATTCCCTTTTT 
11539-11561 AAGACTCCTTGATTCCCTTTTTT 
11540-11562 AGACTCCTTGATTCCCTTTTTTG 
11541-11563 GACTCCTTGATTCCCTTTTTTGA 
11542-11564 ACTCCTTGATTCCCTTTTTTGAG 
11543-11565 CTCCTTGATTCCCTTTTTTGAGA 
11544-11566 TCCTTGATTCCCTTTTTTGAGAT 
11545-11567 CCTTGATTCCCTTTTTTGAGATA 
11546-11568 CTTGATTCCCTTTTTTGAGATAA 
11547-11569 TTGATTCCCTTTTTTGAGATAAC 
11548-11570 TGATTCCCTTTTTTGAGATAACC 
11549-11571 GATTCCCTTTTTTGAGATAACCG 
11550-11572 ATTCCCTTTTTTGAGATAACCGT 
11551-11573 TTCCCTTTTTTGAGATAACCGTG 
11552-11574 TCCCTTTTTTGAGATAACCGTGC 
11553-115 75 CCCTTTTTTGAGATAACCGTGCC 
11554-11576 CCTTTTTTGAGATAACCGTGCCT 
11555-115 77 CTTTTTTGAGATAACCGTGCCTG 
11556-11578 TTTTTTGAGATAACCGTGCCTGA 
11557-11579 TTTTTGAGATAACCGTGCCTGAA 
11558·11580 TTTTGAGATAACCGTGCCTGAAT 
11559-11581 TTTGAGATAACCGTGCCTGAATC 
11560-11582 TTGAGATAACCGTGCCTGAATCT 
11561-11583 TGAGATAACCGTGCCTGAATCTC 
11562-11584 GAGATAACCGTGCCTGAATCTCA 
115 63-11585 AGATAACCGTGCCTGAATCTCAG 
11564-11586 GATAACCGTGCCTGAATCTCAGT 
11565-11587 ATAACCGTGCCTGAATCTCAGTT 
11566-11588 TAACCGTGCCTGAATCTCAGTTA 
11567-11589 AACCGTGCCTGAATCTCAGTTAA 
11568-11590 ACCGTGCCTGAATCTCAGTTAAC 
11569-11591 CCGTGCCTGAATCTCAGTTAACT 
11570-11592 CGTGCCTGAATCTCAGTTAACTG 
11571-11593 GTGCCTGAATCTCAGTTAACTGT 
11572-11594 TGCCTGAATCTCAGTTAACTGTG 
11573-11595 GCCTGAATCTCAGTTAACTGTGT 
115 7 4-11596 CCTGAATCTCAGTTAACTGTGTC 
11575-11597 CTGAATCTCAGTTAACTGTGTCC 
11576-11598 TGAATCTCAGTTAACTGTGTCCC 
11577-11599 GAATCTCAGTTAACTGTGTCCCA 
11578-11600 AATCTCAGTTAACTGTGTCCCAG 
11579-11601 ATCTCAGTTAACTGTGTCCCAGT 
11580-11602 TCTCAGTTAACTGTGTCCCAGTT 
11581-11603 CTCAGTTAACTGTGTCCCAGTTC 
11582-11604 TCAGTTAACTGTGTCCCAGTTCA 
11583-11605 CAGTTAACTGTGTCCCAGTTCAC 
11584-11606 AGTTAACTGTGTCCCAGTTCACG 
11585-11607 GTTAACTGTGTCCCAGTTCACGC 
11586-11608 TTAACTGTGTCCCAGTTCACGCT 
11587·11609 TAACTGTGTCCCAGTTCACGCTT 
11588-11610 AACTGTGTCCCAGTTCACGCTTC 
11589-11611 ACTGTGTCCCAGTTCACGCTTCC 
11590-11612 CTGTGTCCCAGTTCACGCTTCCA 
11591-11613 TGTGTCCCAGTTCACGCTTCCAA 
11592-11614 GTGTCCCAGTTCACGCTTCCAAA 
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11593-11615 TGTCCCAGTTCACGCTTCCAAAA 
11594-11616 GTCCCAGTTCACGCTTCCAAAAA 
11595-11617 TCCCAGTTCACGCTTCCAAAAAG 
11596-11618 CCCAGTTCACGCTTCCAAAAAGT 
11597-11619 CCAGTTCACGCTTCCAAAAAGTG 
11598-11620 CAGTTCACGCTTCCAAAAAGTGT 
11599-11621 AGTTCACGCTTCCAAAAAGTGTT 
11600-11622 GTTCACGCTTCCAAAAAGTGTTT 
11601-11623 TTCACGCTTCCAAAAAGTGTTTC 
11602-11624 TCACGCTTCCAAAAAGTGTTTCA 
11603-11625 CACGCTTCCAAAAAGTGTTTCAG 
11604-11626 ACGCTTCCAAAAAGTGTTTCAGA 
11605-11627 CGCTTCCAAAAAGTGTTTCAGAT 
11606-11628 GCTTCCAAAAAGTGTTTCAGATG 
11607-11629 CTTCCAAAAAGTGTTTCAGATGG 
11608-11630 TTCCAAAAAGTGTTTCAGATGGC 
11609-11631 TCCAAAAAGTGTTTCAGATGGCA 
11610-11632 CCAAAAAGTGTTTCAGATGGCAT 
11611-11633 CAAAAAGTGTTTCAGATGGCATT 
11612-11634 AAAAAGTGTTTCAGATGGCATTG 
11613-11635 AAAAGTGTTTCAGATGGCATTGC 
11614-11636 AAAGTGTTTCAGATGGCATTGCT 
11615-11637 AAGTGTTTCAGATGGCATTGCTG 
11616-11638 AGTGTTTCAGATGGCATTGCTGC 
11617-11639 GTGTTTCAGATGGCATTGCTGCT 
11618-11640 TGTTTCAGATGGCATTGCTGCTT 
11619-11641 GTTTCAGATGGCATTGCTGCTTT 
11620-11642 TTTCAGATGGCATTGCTGCTTTG 
11621-11643 TTCAGATGGCATTGCTGCTTTGG 
11622-11644 TCAGATGGCATTGCTGCTTTGGA 
ll623-11645 CAGATGGCATTGCTGCTTTGGAT 
11624-11646 AGATGGCATTGCTGCTTTGGATC 
11625-11647 GATGGCATTGCTGCTTTGGATCT 
11626-11648 ATGGCATTGCTGCTTTGGATCTA 
11627-11649 TGGCATTGCTGCTTTGGATCTAA 
11628-11650 GGCATTGCTGCTTTGGATCTAAA 
11629-11651 GCATTGCTGCTTTGGATCTAAAT 
11630-11652 CATTGCTGCTTTGGATCTAAATG 
11631-11653 ATTGCTGCTTTGGATCTAAATGC 
11632-11654 TTGCTGCTTTGGATCTAAATGCA 
11633-11655 TGCTGCTTTGGATCTAAATGCAG 
11634-11656 GCTGCTTTGGATCTAAATGCAGT 
11635-11657 CTGCTTTGGATCTAAATGCAGTA 
11636-11658 TGCTTTGGATCTAAATGCAGTAG 
11637-11659 GCTTTGGATCTAAATGCAGTAGC 
11638-11660 CTTTGGATCTAAATGCAGTAGCC 
11639-11661 TTTGGATCTAAATGCAGTAGCCA 
11640-11662 TTGGATCTAAATGCAGTAGCCAA 
11641-11663 TGGATCTAAATGCAGTAGCCAAC 
11642-11664 GGATCTAAATGCAGTAGCCAACA 
11643-11665 GATCTAAATGCAGTAGCCAACAA 
11644-11666 ATCTAAATGCAGTAGCCAACAAG 
11645-11667 TCTAAATGCAGTAGCCAACAAGA · 
11646-11668 CTAAATGCAGTAGCCAACAAGAT 
11647-11669 TAAATGCAGTAGCCAACAAGATC 
11648-11670 AAATGCAGTAGCCAACAAGATCG 
11649-11671 AATGCAGTAGCCAACAAGATCGC 
11650-11672 ATGCAGTAGCCAACAAGATCGCA 
11651-11673 TGCAGTAGCCAACAAGATCGCAG 
11652-11674 GCAGTAGCCAACAAGATCGCAGA 
11653-11675 CAGTAGCCAACAAGATCGCAGAC 
11654-11676 AGTAGCCAACAAGATCGCAGACT 
11655-11677 GTAGCCAACAAGATCGCAGACTT 
11656-11678 TAGCCAACAAGATCGCAGACTTT 
11657-11679 AGCCAACAAGATCGCAGACTTTG 
11658-11680 GCCAACAAGATCGCAGACTTTGA 
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11659-11681 CCAACAAGATCGCAGACTTTGAG 
11660-11682 CAACAAGATCGCAGACTTTGAGT 
11661-11683 AACAAGATCGCAGACTTTGAGTT 
11662-11684 ACAAGATCGCAGACTTTGAGTTG 
11663-11685 CAAGATCGCAGACTTTGAGTTGC 
11664-11686 AAGATCGCAGACTTTGAGTTGCC 
11665-11687 AGATCGCAGACTTTGAGTTGCCC 
11666-11688 GATCGCAGACTTTGAGTTGCCCA 
11667-11689 ATCGCAGACTTTGAGTTGCCCAC 
11668-11690 TCGCAGACTTTGAGTTGCCCACC 
11669-11691 CGCAGACTTTGAGTTGCCCACCA 
11670-11692 GCAGACTTTGAGTTGCCCACCAT 
11671-11693 CAGACTTTGAGTTGCCCACCATC 
11672-11694 AGACTTTGAGTTGCCCACCATCA 
11673-11695 GACTTTGAGTTGCCCACCATCAT 
11674-11696 ACTTTGAGTTGCCCACCATCATC 
11675-11697 CTTTGAGTTGCCCACCATCATCG 
11676-11698 TTTGAGTTGCCCACCATCATCGT 
11677-11699 TTGAGTTGCCCACCATCATCGTG 
11678-11700 TGAGTTGCCCACCATCATCGTGC 
11679-11701 GAGTTGCCCACCATCATCGTGCC 
11680-11702 AGTTGCCCACCATCATCGTGCCT 
11681-11703 GTTGCCCACCATCATCGTGCCTG 
11682-11704 TTGCCCACCATCATCGTGCCTGA 
11683-11705 TGCCCACCATCATCGTGCCTGAG 
11684-11706 GCCCACCATCATCGTGCCTGAGC 
11685-11707 CCCACCATCATCGTGCCTGAGCA 
11686-11708 CCACCATCATCGTGCCTGAGCAG 
11687-11709 CACCATCATCGTGCCTGAGCAGA 
11688-11710 ACCATCATCGTGCCTGAGCAGAC 
11689-11711 CCATCATCGTGCCTGAGCAGACC 
11690-11712 CATCATCGTGCCTGAGCAGACCA 
11691-11713 ATCATCGTGCCTGAGCAGACCAT 
11692-11714 TCATCGTGCCTGAGCAGACCATT 
11693-11715 CATCGTGCCTGAGCAGACCATTG 
11694-11716 ATCGTGCCTGAGCAGACCATTGA 
11695-11717 TCGTGCCTGAGCAGACCATTGAG 
11696-11718 CGTGCCTGAGCAGACCATTGAGA 
11697-11719 GTGCCTGAGCAGACCATTGAGAT 
11698-11720 TGCCTGAGCAGACCATTGAGATT 
11699-11721 GCCTGAGCAGACCATTGAGATTC 
11700-11722 CCTGAGCAGACCATTGAGATTCC 
11701-11723 CTGAGCAGACCATTGAGATTCCC 
11702-11724 TGAGCAGACCATTGAGATTCCCT 
11703-11725 GAGCAGACCATTGAGATTCCCTC 
11704-11726 AGCAGACCATTGAGATTCCCTCC 
11705-11727 GCAGACCATTGAGATTCCCTCCA 
11706-11728 CAGACCATTGAGATTCCCTCCAT 
11707-11729 AGACCATTGAGATTCCCTCCATT 
11708-11730 GACCATTGAGATTCCCTCCATTA 
11709-11731 ACCATTGAGATTCCCTCCATTAA 
11710-11732 CCATTGAGATTCCCTCCATTAAG 
11711-11733 CATTGAGATTCCCTCCATTAAGT 
11712-11734 ATTGAGATTCCCTCCATTAAGTT 
11713-11735 TTGAGATTCCCTCCATTAAGTTC 
11714-11736 TGAGATTCCCTCCATTAAGTTCT 
11715-11737 GAGATTCCCTCCATTAAGTTCTC 
11716-11738 AGATTCCCTCCATTAAGTTCTCT 
11717-11739 GATTCCCTCCATTAAGTTCTCTG 
11718-11740 ATTCCCTCCATTAAGTTCTCTGT 
11719-11741 TTCCCTCCATTAAGTTCTCTGTA 
11720-11742 TCCCTCCATTAAGTTCTCTGTAC 
11721-11743 CCCTCCATTAAGTTCTCTGTACC 
11722-11744 CCTCCATTAAGTTCTCTGTACCT 
11723-11745 CTCCATTAAGTTCTCTGTACCTG 
11724-11746 TCCATTAAGTTCTCTGTACCTGC 
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11725-11747 CCATTAAGTTCTCTGTACCTGCT 
11726-11748 CATTAAGTTCTCTGTACCTGCTG 
11727-11749 ATTAAGTTCTCTGTACCTGCTGG 
11728-11750 TTAAGTTCTCTGTACCTGCTGGA 
11729-11751 TAAGTTCTCTGTACCTGCTGGAA 
11730-11752 AAGTTCTCTGTACCTGCTGGAAT 
11731-11753 AGTTCTCTGTACCTGCTGGAATT 
11732-11754 GTTCTCTGTACCTGCTGGAATTG 
11733-11755 TTCTCTGTACCTGCTGGAATTGT 
11734-11756 TCTCTGTACCTGCTGGAATTGTC 
11735-11757 CTCTGTACCTGCTGGAATTGTCA 
11736-11758 TCTGTACCTGCTGGAATTGTCAT 
11737-11759 CTGTACCTGCTGGAATTGTCATT 
11738-11760 TGTACCTGCTGGAATTGTCATTC 
11739-11761 GTACCTGCTGGAATTGTCATTCC 
11740-11762 TACCTGCTGGAATTGTCATTCCT 
11741-11763 ACCTGCTGGAATTGTCATTCCTT 
11742-11764 CCTGCTGGAATTGTCATTCCTTC 
11743-11765 CTGCTGGAATTGTCATTCCTTCC 
11744-11766 TGCTGGAATTGTCATTCCTTCCT 
11745-11767 GCTGGAATTGTCATTCCTTCCTT 
117 4 6-117 68 CTGGAATTGTCATTCCTTCCTTT 
11747-11769 TGGAATTGTCATTCCTTCCTTTC 
11748-11770 GGAATTGTCATTCCTTCCTTTCA 
11749-11771 GAATTGTCATTCCTTCCTTTCAA 
11750-11772 AATTGTCATTCCTTCCTTTCAAG 
11751-11773 ATTGTCATTCCTTCCTTTCAAGC 
11752-11774 TTGTCATTCCTTCCTTTCAAGCA 
11753-11775 TGTCATTCCTTCCTTTCAAGCAC 
11754-11776 GTCATTCCTTCCTTTCAAGCACT 
11755-11777 TCATTCCTTCCTTTCAAGCACTG 
11756-11778 CATTCCTTCCTTTCAAGCACTGA 
11757-11779 ATTCCTTCCTTTCAAGCACTGAC 
11758-11780 TTCCTTCCTTTCAAGCACTGACT 
11759-11781 TCCTTCCTTTCAAGCACTGACTG 
11760-11782 CCTTCCTTTCAAGCACTGACTGC 
11761-11783 CTTCCTTTCAAGCACTGACTGCA 
11762-11784 TTCCTTTCAAGCACTGACTGCAC 
11763-11785 TCCTTTCAAGCACTGACTGCACG 
11764-11786 CCTTTCAAGCACTGACTGCACGC 
11765-11787 CTTTCAAGCACTGACTGCACGCT 
11766-11788 TTTCAAGCACTGACTGCACGCTT 
11767-11789 TTCAAGCACTGACTGCACGCTTT 
11768-11790 TCAAGCACTGACTGCACGCTTTG 
11769-11791 CAAGCACTGACTGCACGCTTTGA 
11770-11792 AAGCACTGACTGCACGCTTTGAG 
11771-11793 AGCACTGACTGCACGCTTTGAGG 
11772-11794 GCACTGACTGCACGCTTTGAGGT 
11773-11795 CACTGACTGCACGCTTTGAGGTA 
11774-11796 ACTGACTGCACGCTTTGAGGTAG 
11775-11797 CTGACTGCACGCTTTGAGGTAGA 
11776-11798 TGACTGCACGCTTTGAGGTAGAC 
11777-11799 GACTGCACGCTTTGAGGTAGACT 
11778-11800 ACTGCACGCTTTGAGGTAGACTC 
11779-11801 CTGCACGCTTTGAGGTAGACTCT 
11780-11802 TGCACGCTTTGAGGTAGACTCTC 
11781-11803 GCACGCTTTGAGGTAGACTCTCC 
11782-11804 CACGCTTTGAGGTAGACTCTCCC 
11783-11805 ACGCTTTGAGGTAGACTCTCCCG 
11784-11806 CGCTTTGAGGTAGACTCTCCCGT 
11785-11807 GCTTTGAGGTAGACTCTCCCGTG 
11786-11808 CTTTGAGGTAGACTCTCCCGTGT 
11787-11809 TTTGAGGTAGACTCTCCCGTGTA 
11788-11810 TTGAGGTAGACTCTCCCGTGTAT 
11789-11811 TGAGGTAGACTCTCCCGTGTATA 
11790-11812 GAGGTAGACTCTCCCGTGTATAA 
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11791-11813 AGGTAGACTCTCCCGTGTATAAT 
11792-11814 GGTAGACTCTCCCGTGTATAATG 
11793-11815 GTAGACTCTCCCGTGTATAATGC 
11794-11816 TAGACTCTCCCGTGTATAATGCC 
11795-11817 AGACTCTCCCGTGTATAATGCCA 
11796-11818 GACTCTCCCGTGTATAATGCCAC 
11797-11819 ACTCTCCCGTGTATAATGCCACT 
11798-11820 CTCTCCCGTGTATAATGCCACTT 
11799-11821 TCTCCCGTGTATAATGCCACTTG 
11800-11822 CTCCCGTGTATAATGCCACTTGG 
11801-11823 TCCCGTGTATAATGCCACTTGGA 
11802-11824 CCCGTGTATAATGCCACTTGGAG 
11803-11825 CCGTGTATAATGCCACTTGGAGT 
11804-11826 CGTGTATAATGCCACTTGGAGTG 
11805-11827 GTGTATAATGCCACTTGGAGTGC 
11806-11828 TGTATAATGCCACTTGGAGTGCC 
11807-11829 GTATAATGCCACTTGGAGTGCCA 
11808-11830 TATAATGCCACTTGGAGTGCCAG 
11809-11831 ATAATGCCACTTGGAGTGCCAGT 
11810-11832 TAATGCCACTTGGAGTGCCAGTT 
11811-11833 AATGCCACTTGGAGTGCCAGTTT 
11812-11834 ATGCCACTTGGAGTGCCAGTTTG 
11813-11835 TGCCACTTGGAGTGCCAGTTTGA 
11814-11836 GCCACTTGGAGTGCCAGTTTGAA 
11815-11837 CCACTTGGAGTGCCAGTTTGAAA 
11816-11838 CACTTGGAGTGCCAGTTTGAAAA 
11817-11839 ACTTGGAGTGCCAGTTTGAAAAA 
11818-11840 CTTGGAGTGCCAGTTTGAAAAAC 
11819-11841 TTGGAGTGCCAGTTTGAAAAACA 
11820-11842 TGGAGTGCCAGTTTGAAAAACAA 
11821-11843 GGAGTGCCAGTTTGAAAAACAAA 
11822-11844 GAGTGCCAGTTTGAAAAACAAAG 
11823-11845 AGTGCCAGTTTGAAAAACAAAGC 
11824-11846 GTGCCAGTTTGAAAAACAAAGCA 
11825-11847 TGCCAGTTTGAAAAACAAAGCAG 
11826-11848 GCCAGTTTGAAAAACAAAGCAGA 
11827-11849 CCAGTTTGAAAAACAAAGCAGAT 
11828-11850 CAGTTTGAAAAACAAAGCAGATT 
11829-11851 AGTTTGAAAAACAAAGCAGATTA 
11830-11852 GTTTGAAAAACAAAGCAGATTAT 
11831-11853 TTTGAAAAACAAAGCAGATTATG 
11832-11854 TTGAAAAACAAAGCAGATTATGT 
11833-11855 TGAAAAACAAAGCAGATTATGTT 
11834-11856 GAAAAACAAAGCAGATTATGTTG 
11835-11857 AAAAACAAAGCAGATTATGTTGA 
11836-11858 AAAACAAAGCAGATTATGTTGAA 
11837-11859 AAACAAAGCAGATTATGTTGAAA 
11838-11860 AACAAAGCAGATTATGTTGAAAC 
11839-11861 ACAAAGCAGATTATGTTGAAACA 
11840-11862 CAAAGCAGATTATGTTGAAACAG 
11841-11863 AAAGCAGATTATGTTGAAACAGT 
11842-11864 AAGCAGATTATGTTGAAACAGTC 
118 4 3-118 65 AGCAGATTATGTTGAAACAGTCC 
11844-11866 GCAGATTATGTTGAAACAGTCCT 
11845-11867 CAGATTATGTTGAAACAGTCCTG 
11846-11868 AGATTATGTTGAAACAGTCCTGG 
11847-11869 GATTATGTTGAAACAGTCCTGGA 
11848-11870 ATTATGTTGAAACAGTCCTGGAT 
11849-11871 TTATGTTGAAACAGTCCTGGATT 
11850-11872 TATGTTGAAACAGTCCTGGATTC 
11851-11873 ATGTTGAAACAGTCCTGGATTCC 
11852-11874 TGTTGAAACAGTCCTGGATTCCA 
11853-11875 GTTGAAACAGTCCTGGATTCCAC 
11854-11876 TTGAAACAGTCCTGGATTCCACA 
11855-11877 TGAAACAGTCCTGGATTCCACAT 
11856-11878 GAAACAGTCCTGGATTCCACATG 



Moderna Ex 1003-p. 204 
Moderna v Protiva 

Patent Application Publication Jun. 22, 2006 Sheet 203 of 236 US 2006/0134189 Al 

Position Sequence 
11857-11879 AAACAGTCCTGGATTCCACATGC 
11858-11880 AACAGTCCTGGATTCCACATGCA 
11859-11881 ACAGTCCTGGATTCCACATGCAG 
11860-11882 CAGTCCTGGATTCCACATGCAGC 
11861-11883 AGTCCTGGATTCCACATGCAGCT 
11862-11884 GTCCTGGATTCCACATGCAGCTC 
11863-11885 TCCTGGATTCCACATGCAGCTCA 
11864-11886 CCTGGATTCCACATGCAGCTCAA 
11865-11887 CTGGATTCCACATGCAGCTCAAC 
11866-11888 TGGATTCCACATGCAGCTCAACC 
11867-11889 GGATTCCACATGCAGCTCAACCG 
11868-11890 GATTCCACATGCAGCTCAACCGT 
11869-11891 ATTCCACATGCAGCTCAACCGTA 
11870-11892 TTCCACATGCAGCTCAACCGTAC 
11871-11893 TCCACATGCAGCTCAACCGTACA 
11872-11894 CCACATGCAGCTCAACCGTACAG 
11873-11895 CACATGCAGCTCAACCGTACAGT 
11874-11896 ACATGCAGCTCAACCGTACAGTT 
11875-11897 CATGCAGCTCAACCGTACAGTTC 
11876-11898 ATGCAGCTCAACCGTACAGTTCC 
11877-11899 TGCAGCTCAACCGTACAGTTCCT 
11878-11900 GCAGCTCAACCGTACAGTTCCTA 
11879-11901 CAGCTCAACCGTACAGTTCCTAG 
11880-11902 AGCTCAACCGTACAGTTCCTAGA 
11881-11903 GCTCAACCGTACAGTTCCTAGAA 
11882-11904 CTCAACCGTACAGTTCCTAGAAT 
11883-11905 TCAACCGTACAGTTCCTAGAATA 
11884-11906 CAACCGTACAGTTCCTAGAATAT 
11885-11907 AACCGTACAGTTCCTAGAATATG 
11886-11908 ACCGTACAGTTCCTAGAATATGA 
11887-11909 CCGTACAGTTCCTAGAATATGAA 
11888-11910 CGTACAGTTCCTAGAATATGAAC 
11889-11911 GTACAGTTCCTAGAATATGAACT 
11890-11912 TACAGTTCCTAGAATATGAACTA 
11891-11913 ACAGTTCCTAGAATATGAACTAA 
11892-11914 CAGTTCCTAGAATATGAACTAAA 
11893-11915 AGTTCCTAGAATATGAACTAAAT 
11894-11916 GTTCCTAGAATATGAACTAAATG 
11895-11917 TTCCTAGAATATGAACTAAATGT 
11896-11918 TCCTAGAATATGAACTAAATGTT 
11897-11919 CCTAGAATATGAACTAAATGTTT 
11898-11920 CTAGAATATGAACTAAATGTTTT 
11899-11921 TAGAATATGAACTAAATGTTTTG 
11900-11922 AGAATATGAACTAAATGTTTTGG 
11901-11923 GAATATGAACTAAATGTTTTGGG 
11902-11924 AATATGAACTAAATGTTTTGGGA 
11903-11925 ATATGAACTAAATGTTTTGGGAA 
11904-11926 TATGAACTAAATGTTTTGGGAAC 
11905-11927 ATGAACTAAATGTTTTGGGAACA 
11906-11928 TGAACTAAATGTTTTGGGAACAC . 
11907-11929 GAACTAAATGTTTTGGGAACACA 
11908-11930 AACTAAATGTTTTGGGAACACAC 
11909-11931 ACTAAATGTTTTGGGAACACACA 
11910-11932 CTAAATGTTTTGGGAACACACAA 
11911-11933 TAAATGTTTTGGGAACACACAAA 
11912-11934 AAATGTTTTGGGAACACACAAAA 
11913-11935 AATGTTTTGGGAACACACAAAAT 
11914-11936 ATGTTTTGGGAACACACAAAATC 
11915-11937 TGTTTTGGGAACACACAAAATCG 
11916-11938 GTTTTGGGAACACACAAAATCGA 
11917-11939 TTTTGGGAACACACAAAATCGAA 
11918-11940 TTTGGGAACACACAAAATCGAAG 
11919-11941 TTGGGAACACACAAAATCGAAGA 
11920-11942 TGGGAACACACAAAATCGAAGAT 
11921-11943 GGGAACACACAAAATCGAAGATG 
11922-11944 GGAACACACAAAATCGAAGATGG 
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11923-11945 GAACACACAAAATCGAAGATGGT 
11924-11946 AACACACAAAATCGAAGATGGTA 
11925-11947 ACACACAAAATCGAAGATGGTAC 
11926-11948 CACACAAAATCGAAGATGGTACG 
11927-11949 ACACAAAATCGAAGATGGTACGT 
11928-11950 CACAAAATCGAAGATGGTACGTT 
11929-11951 ACAAAATCGAAGATGGTACGTTA 
11930-11952 CAAAATCGAAGATGGTACGTTAG 
11931-11953 AAAATCGAAGATGGTACGTTAGC 
11932-11954 AAATCGAAGATGGTACGTTAGCC 
11933-11955 AATCGAAGATGGTACGTTAGCCT 
11934-11956 ATCGAAGATGGTACGTTAGCCTC 
11935-11957 TCGAAGATGGTACGTTAGCCTCT 
11936-11958 CGAAGATGGTACGTTAGCCTCTA 
11937-11959 GAAGATGGTACGTTAGCCTCTAA 
11938-11960 AAGATGGTACGTTAGCCTCTAAG 
11939-11961 AGATGGTACGTTAGCCTCTAAGA 
11940-11962 GATGGTACGTTAGCCTCTAAGAC 
11941-11963 ATGGTACGTTAGCCTCTAAGACT 
11942-11964 TGGTACGTTAGCCTCTAAGACTA 
11943-11965 GGTACGTTAGCCTCTAAGACTAA 
11944-11966 GTACGTTAGCCTCTAAGACTAAA 
11945-11967 TACGTTAGCCTCTAAGACTAAAG 
11946-11968 ACGTTAGCCTCTAAGACTAAAGG 
11947-11969 CGTTAGCCTCTAAGACTAAAGGA 
11948-11970 GTTAGCCTCTAAGACTAAAGGAA 
11949-11971 TTAGCCTCTAAGACTAAAGGAAC 
11950-11972 TAGCCTCTAAGACTAAAGGAACA 
11951-11973 AGCCTCTAAGACTAAAGGAACAC 
11952-11974 GCCTCTAAGACTAAAGGAACACT 
11953-11975 CCTCTAAGACTAAAGGAACACTT 
11954-11976 CTCTAAGACTAAAGGAACACTTG 
11955-11977 TCTAAGACTAAAGGAACACTTGC 
11956-11978 CTAAGACTAAAGGAACACTTGCA 
11957-11979 TAAGACTAAAGGAACACTTGCAC 
11958-11980 AAGACTAAAGGAACACTTGCACA 
11959-11981 AGACTAAAGGAACACTTGCACAC 
11960-11982 GACTAAAGGAACACTTGCACACC 
11961-11983 ACTAAAGGAACACTTGCACACCG 
11962-11984 CTAAAGGAACACTTGCACACCGT 
11963-11985 TAAAGGAACACTTGCACACCGTG 
11964-11986 AAAGGAACACTTGCACACCGTGA 
11965-11987 AAGGAACACTTGCACACCGTGAC 
11966-11988 AGGAACACTTGCACACCGTGACT 
11967-11989 GGAACACTTGCACACCGTGACTT 
11968-11990 GAACACTTGCACACCGTGACTTC 
11969-11991 AACACTTGCACACCGTGACTTCA 
11970-11992 ACACTTGCACACCGTGACTTCAG 
11971-11993 CACTTGCACACCGTGACTTCAGT 
11972-11994 ACTTGCACACCGTGACTTCAGTG 
11973-11995 CTTGCACACCGTGACTTCAGTGC 
11974-11996 TTGCACACCGTGACTTCAGTGCA 
11975-11997 TGCACACCGTGACTTCAGTGCAG 
11976-11998 GCACACCGTGACTTCAGTGCAGA 
11977-11999 CACACCGTGACTTCAGTGCAGAA 
11978-12000 ACACCGTGACTTCAGTGCAGAAT 
11979-12001 CACCGTGACTTCAGTGCAGAATA 
11980-12002 ACCGTGACTTCAGTGCAGAATAT 
11981-12003 CCGTGACTTCAGTGCAGAATATG 
11982-12004 CGTGACTTCAGTGCAGAATATGA 
11983-12005 GTGACTTCAGTGCAGAATATGAA 
-11984-12006 TGACTTCAGTGCAGAATATGAAG 
11985-12007 GACTTCAGTGCAGAATATGAAGA 
11986-12008 ACTTCAGTGCAGAATATGAAGAA 
11987-12009 CTTCAGTGCAGAATATGAAGAAG 
11988-12010 TTCAGTGCAGAATATGAAGAAGA 
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11989-12011 TCAGTGCAGAATATGAAGAAGAT 
11990-12012 CAGTGCAGAATATGAAGAAGATG 
11991-12013 AGTGCAGAATATGAAGAAGATGG 
11992-12014 GTGCAGAATATGAAGAAGATGGC 
11993-12015 TGCAGAATATGAAGAAGATGGCA 
11994-12016 GCAGAATATGAAGAAGATGGCAA 
11995-12017 CAGAATATGAAGAAGATGGCAAA 
11996-12018 AGAATATGAAGAAGATGGCAAAT 
11997-12019 GAATATGAAGAAGATGGCAAATT 
11998-12020 AATATGAAGAAGATGGCAAATTT 
11999-12021 ATATGAAGAAGATGGCAAATTTG 
12000-12022 TATGAAGAAGATGGCAAATTTGA 
12001-12023 ATGAAGAAGATGGCAAATTTGAA 
12002-12024 TGAAGAAGATGGCAAATTTGAAG 
12003-12025 GAAGAAGATGGCAAATTTGAAGG 
12004-12026 AAGAAGATGGCAAATTTGAAGGA 
12005-12027 AGAAGATGGCAAATTTGAAGGAC 
12006-12028 GAAGATGGCAAATTTGAAGGACT 
12007-12029 AAGATGGCAAATTTGAAGGACTT 
12008-12030 AGATGGCAAATTTGAAGGACTTC 
12009-12031 GATGGCAAATTTGAAGGACTTCA 
12010-12032 ATGGCAAATTTGAAGGACTTCAG 
12011-12033 TGGCAAATTTGAAGGACTTCAGG 
12012-12034 GGCAAATTTGAAGGACTTCAGGA 
12013-12035 GCAAATTTGAAGGACTTCAGGAA 
12014-12036 CAAATTTGAAGGACTTCAGGAAT 
12015-12037 AAATTTGAAGGACTTCAGGAATG 
12016-12038 AATTTGAAGGACTTCAGGAATGG 
12017-12039 ATTTGAAGGACTTCAGGAATGGG 
12018-12040 TTTGAAGGACTTCAGGAATGGGA 
12019-12041 TTGAAGGACTTCAGGAATGGGAA 
12020-12042 TGAAGGACTTCAGGAATGGGAAG 
12021-12043 GAAGGACTTCAGGAATGGGAAGG 
12022-12044 AAGGACTTCAGGAATGGGAAGGA 
12023-12045 AGGACTTCAGGAATGGGAAGGAA 
12024-12046 GGACTTCAGGAATGGGAAGGAAA 
12025-12047 GACTTCAGGAATGGGAAGGAAAA 
12026-12048 ACTTCAGGAATGGGAAGGAAAAG 
12027-12049 CTTCAGGAATGGGAAGGAAAAGC 
12028-12050 TTCAGGAATGGGAAGGAAAAGCG 
12029-12051 TCAGGAATGGGAAGGAAAAGCGC 
12030-12052 CAGGAATGGGAAGGAAAAGCGCA 
12031-12053 AGGAATGGGAAGGAAAAGCGCAC 
12032-12054 GGAATGGGAAGGAAAAGCGCACC 
12033-12055 GAATGGGAAGGAAAAGCGCACCT 
12034-12056 AATGGGAAGGAAAAGCGCACCTC 
12035-12057 ATGGGAAGGAAAAGCGCACCTCA 
12036-12058 TGGGAAGGAAAAGCGCACCTCAA 
12037-12059 GGGAAGGAAAAGCGCACCTCAAT 
12038-12060 GGAAGGAAAAGCGCACCTCAATA 
12039-12061 GAAGGAAAAGCGCACCTCAATAT 
12040-12062 AAGGAAAAGCGCACCTCAATATC 
12041-12063 AGGAAAAGCGCACCTCAATATCA 
12042-12064 GGAAAAGCGCACCTCAATATCAA 
12043-12065 GAAAAGCGCACCTCAATATCAAA 
12044-12066 AAAAGCGCACCTCAATATCAAAA 
12045-12067 AAAGCGCACCTCAATATCAAAAG 
12046-12068 AAGCGCACCTCAATATCAAAAGC 
12047-12069 AGCGCACCTCAATATCAAAAGCC 
12048-12070 GCGCACCTCAATATCAAAAGCCC 
12049-12071 CGCACCTCAATATCAAAAGCCCA 
12050-12072 GCACCTCAATATCAAAAGCCCAG 
12051-12073 CACCTCAATATCAAAAGCCCAGC 
12052-12074 ACCTCAATATCAAAAGCCCAGCG 
12053-12075 CCTCAATATCAAAAGCCCAGCGT 
12054-12076 CTCAATATCAAAAGCCCAGCGTT 
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f2055-12077 TCAATATCAAAAGCCCAGCGTTC 
12056-12078 CAATATCAAAAGCCCAGCGTTCA 
12057-12079 AATATCAAAAGCCCAGCGTTCAC 
12058-12080 ATATCAAAAGCCCAGCGTTCACC 
12059-12081 TATCAAAAGCCCAGCGTTCACCG 
12060-12082 ATCAAAAGCCCAGCGTTCACCGA 
12061-12083 TCAAAAGCCCAGCGTTCACCGAT 
120 62-12084 CAAAAGCCCAGCGTTCACCGATC 
12063-12085 AAAAGCCCAGCGTTCACCGATCT 
12064-12086 AAAGCCCAGCGTTCACCGATCTC 
12065-12087 AAGCCCAGCGTTCACCGATCTCC 
12066-12088 AGCCCAGCGTTCACCGATCTCCA 
12067-12089 GCCCAGCGTTCACCGATCTCCAT 
12068-12090 CCCAGCGTTCACCGATCTCCATC 
12069-12091 CCAGCGTTCACCGATCTCCATCT 
12070-12092 CAGCGTTCACCGATCTCCATCTG 
12071-12093 AGCGTTCACCGATCTCCATCTGC 
12072-12094 GCGTTCACCGATCTCCATCTGCG 
12073-12095 CGTTCACCGATCTCCATCTGCGC 
12074-12096 GTTCACCGATCTCCATCTGCGCT 
1207 5-12097 TTCACCGATCTCCATCTGCGCTA 
12076-12098 TCACCGATCTCCATCTGCGCTAC 
12077-12099 CACCGATCTCCATCTGCGCTACC 
12078-12100 ACCGATCTCCATCTGCGCTACCA 
12079-12101 CCGATCTCCATCTGCGCTACCAG 
12080-12102 CGATCTCCATCTGCGCTACCAGA 
12081-12103 GATCTCCATCTGCGCTACCAGAA 
12082-12104 ATCTCCATCTGCGCTACCAGAAA 
12083-12105 TCTCCATCTGCGCTACCAGAAAG 
12084-12106 CTCCATCTGCGCTACCAGAAAGA 
12085-12107 TCCATCTGCGCTACCAGAAAGAC 
12086-12108 CCATCTGCGCTACCAGAAAGACA 
12087-12109 CATCTGCGCTACCAGAAAGACAA 
12088-12110 ATCTGCGCTACCAGAAAGACAAG 
12089-12111 TCTGCGCTACCAGAAAGACAAGA 
12090-12112 CTGCGCTACCAGAAAGACAAGAA 
12091-12113 TGCGCTACCAGAAAGACAAGAAA 
12092-12114 GCGCTACCAGAAAGACAAGAAAG 
12093-12115 CGCTACCAGAAAGACAAGAAAGG 
12094-12116 GCTACCAGAAAGACAAGAAAGGC 
12095-12117 CTACCAGAAAGACAAGAAAGGCA 
12096-12118 TACCAGAAAGACAAGAAAGGCAT 
12097-12119 ACCAGAAAGACAAGAAAGGCATC 
12098-12120 CCAGAAAGACAAGAAAGGCATCT 
12099-12121 CAGAAAGACAAGAAAGGCATCTC 
12100-12122 AGAAAGACAAGAAAGGCATCTCC 
12101-12123 GAAAGACAAGAAAGGCATCTCCA 
12102-12124 AAAGACAAGAAAGGCATCTCCAC 
12103-12125 AAGACAAGAAAGGCATCTCCACC 
12104-12126 AGACAAGAAAGGCATCTCCACCT 
12105-12127 GACAAGAAAGGCATCTCCACCTC 
12106-12128 ACAAGAAAGGCATCTCCACCTCA 
12107-12129 CAAGAAAGGCATCTCCACCTCAG 
12108-12130 AAGAAAGGCATCTCCACCTCAGC 
12109-12131 AGAAAGGCATCTCCACCTCAGCA 
12110-12132 GAAAGGCATCTCCACCTCAGCAG 
12111-12133 AAAGGCATCTCCACCTCAGCAGC 
12112-12134 AAGGCATCTCCACCTCAGCAGCC 
12113-12135 AGGCATCTCCACCTCAGCAGCCT 
12114-12136 GGCATCTCCACCTCAGCAGCCTC 
12115-12137 GCATCTCCACCTCAGCAGCCTCC 
12116-12138 CATCTCCACCTCAGCAGCCTCCC 
12117-12139 ATCTCCACCTCAGCAGCCTCCCC 
12118-12140 TCTCCACCTCAGCAGCCTCCCCA 
12119-12141 CTCCACCTCAGCAGCCTCCCCAG 
12120-12142 TCCACCTCAGCAGCCTCCCCAGC 
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12121-12143 CCACCTCAGCAGCCTCCCCAGCC 
12122-12144 CACCTCAGCAGCCTCCCCAGCCG 
12123-12145 ACCTCAGCAGCCTCCCCAGCCGT 
12124-12146 CCTCAGCAGCCTCCCCAGCCGTA 
12125-12147 CTCAGCAGCCTCCCCAGCCGTAG 
12126-12148 TCAGCAGCCTCCCCAGCCGTAGG 
12127-12149 CAGCAGCCTCCCCAGCCGTAGGC 
12128-12150 AGCAGCCTCCCCAGCCGTAGGCA 
12129-12151 GCAGCCTCCCCAGCCGTAGGCAC 
12130-12152 CAGCCTCCCCAGCCGTAGGCACC 
12131-12153 AGCCTCCCCAGCCGTAGGCACCG 
12132-12154 GCCTCCCCAGCCGTAGGCACCGT 
12133-12155 CCTCCCCAGCCGTAGGCACCGTG 
12134-12156 CTCCCCAGCCGTAGGCACCGTGG 
12135-12157 TCCCCAGCCGTAGGCACCGTGGG 
12136-12158 CCCCAGCCGTAGGCACCGTGGGC 
12137-12159 CCCAGCCGTAGGCACCGTGGGCA 
1'2138-12160 CCAGCCGTAGGCACCGTGGGCAT 
12139-12161 CAGCCGTAGGCACCGTGGGCATG 
12140-12162 AGCCGTAGGCACCGTGGGCATGG 
12141-12163 GCCGTAGGCACCGTGGGCATGGA 
12142-12164 CCGTAGGCACCGTGGGCATGGAT 
12143-12165 CGTAGGCACCGTGGGCATGGATA 
12144-12166 GTAGGCACCGTGGGCATGGATAT 
12145-12167 TAGGCACCGTGGGCATGGATATG 
12146-12168 AGGCACCGTGGGCATGGATATGG 
12147-12169 GGCACCGTGGGCATGGATATGGA 
12148-12170 GCACCGTGGGCATGGATATGGAT 
12149-12171 CACCGTGGGCATGGATATGGATG 
12150-12172 ACCGTGGGCATGGATATGGATGA 
12151-12173 CCGTGGGCATGGATATGGATGAA 
12152-12174 CGTGGGCATGGATATGGATGAAG 
12153-12175 GTGGGCATGGATATGGATGAAGA 
12154-12176 TGGGCATGGATATGGATGAAGAT 
12155-12177 GGGCATGGATATGGATGAAGATG 
12156-12178 GGCATGGATATGGATGAAGATGA 
12157-12179 GCATGGATATGGATGAAGATGAC 
12158-12180 CATGGATATGGATGAAGATGACG 
12159-12181 ATGGATATGGATGAAGATGACGA 
12160-12182 TGGATATGGATGAAGATGACGAC 
12161-12183 GGATATGGATGAAGATGACGACT 
12162-12184 GATATGGATGAAGATGACGACTT 
12163-12185 ATATGGATGAAGATGACGACTTT 
12164-12186 TATGGATGAAGATGACGACTTTT 
12165-12187 ATGGATGAAGATGACGACTTTTC 
12166-12188 TGGATGAAGATGACGACTTTTCT 
12167-12189 GGATGAAGATGACGACTTTTCTA 
12168-12190 GATGAAGATGACGACTTTTCTAA 
12169-12191 ATGAAGATGACGACTTTTCTAAA 
12170-12192 TGAAGATGACGACTTTTCTAAAT 
12171-12193 GAAGATGACGACTTTTCTAAATG 
12172-12194 AAGATGACGACTTTTCTAAATGG 
12173-12195 AGATGACGACTTTTCTAAATGGA 
12174-12196 GATGACGACTTTTCTAAATGGAA 
12175-12197 ATGACGACTTTTCTAAATGGAAC 
12176-12198 TGACGACTTTTCTAAATGGAACT 
12177-12199 GACGACTTTTCTAAATGGAACTT 
12178-12200 ACGACTTTTCTAAATGGAACTTC 
12179-12201 CGACTTTTCTAAATGGAACTTCT 
12180-12202 GACTTTTCTAAATGGAACTTCTA 
12181-12203 ACTTTTCTAAATGGAACTTCTAC 
12182-12204 CTTTTCTAAATGGAACTTCTACT 
12183-12205 TTTTCTAAATGGAACTTCTACTA 
12184-12206 TTTCTAAATGGAACTTCTACTAC 
12185-12207 TTCTAAATGGAACTTCTACTACA 
12186-12208 TCTAAATGGAACTTCTACTACAG 
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12187-12209 CTAAATGGAACTTCTACTACAGC 
12188-12210 TAAATGGAACTTCTACTACAGCC 
12189-12211 AAATGGAACTTCTACTACAGCCC 
12190-12212 AATGGAACTTCTACTACAGCCCT 
12191-12213 ATGGAACTTCTACTACAGCCCTC 
12192-12214 TGGAACTTCTACTACAGCCCTCA 
12193-12215 GGAACTTCTACTACAGCCCTCAG 
12194-12216 GAACTTCTACTACAGCCCTCAGT 
12195-12217 AACTTCTACTACAGCCCTCAGTC 
12196-12218 ACTTCTACTACAGCCCTCAGTCC 
12197-12219 CTTCTACTACAGCCCTCAGTCCT 
12198-12220 TTCTACTACAGCCCTCAGTCCTC 
12199-12221 TCTACTACAGCCCTCAGTCCTCT 
12200-12222 CTACTACAGCCCTCAGTCCTCTC 
12201-12223 TACTACAGCCCTCAGTCCTCTCC 
12202-12224 ACTACAGCCCTCAGTCCTCTCCA 
12203-12225 CTACAGCCCTCAGTCCTCTCCAG 
12204-12226 TACAGCCCTCAGTCCTCTCCAGA 
12205-12227 ACAGCCCTCAGTCCTCTCCAGAT 
12206-12228 CAGCCCTCAGTCCTCTCCAGATA 
12207-12229 AGCCCTCAGTCCTCTCCAGATAA 
12208-12230 GCCCTCAGTCCTCTCCAGATAAA 
12209-12231 CCCTCAGTCCTCTCCAGATAAAA 
12210-12232 CCTCAGTCCTCTCCAGATAAAAA 
12211-12233 CTCAGTCCTCTCCAGATAAAAAA 
12212-12234 TCAGTCCTCTCCAGATAAAAAAC 
12213-12235 CAGTCCTCTCCAGATAAAAAACT 
12214-12236 AGTCCTCTCCAGATAAAAAACTC 
12215-12237 GTCCTCTCCAGATAAAAAACTCA 
12216-12238 TCCTCTCCAGATAAAAAACTCAC 
12217-12239 CCTCTCCAGATAAAAAACTCACC 
12218-12240 CTCTCCAGATAAAAAACTCACCA 
12219-12241 TCTCCAGATAAAAAACTCACCAT 
12220-12242 CTCCAGATAAAAAACTCACCATA 
12221-12243 TCCAGATAAAAAACTCACCATAT 
12222-12244 CCAGATAAAAAACTCACCATATT 
12223-12245 CAGATAAAAAACTCACCATATTC 
12224-12246 AGATAAAAAACTCACCATATTCA 
12225-12247 GATAAAAAACTCACCATATTCAA 
12226-12248 ATAAAAAACTCACCATATTCAAA 
12227-12249 TAAAAAACTCACCATATTCAAAA 
12228-12250 AAAAAACTCACCATATTCAAAAC 
12229-12251 AAAAACTCACCATATTCAAAACT 
12230-12252 AAAACTCACCATATTCAAAACTG 
12231-12253 AAACTCACCATATTCAAAACTGA 
12232-12254 AACTCACCATATTCAAAACTGAG 
12233-12255 ACTCACCATATTCAAAACTGAGT 
12234-12256 CTCACCATATTCAAAACTGAGTT 
12235-12257 TCACCATATTCAAAACTGAGTTG 
12236-12258 CACCATATTCAAAACTGAGTTGA 
12237-12259 ACCATATTCAAAACTGAGTTGAG 
12238-12260 CCATATTCAAAACTGAGTTGAGG 
12239-12261 CATATTCAAAACTGAGTTGAGGG 
12240-12262 ATATTCAAAACTGAGTTGAGGGT 
12241-12263 TATTCAAAACTGAGTTGAGGGTC 
12242-12264 ATTCAAAACTGAGTTGAGGGTCC 
12243-12265 TTCAAAACTGAGTTGAGGGTCCG 
12244-12266 TCAAAACTGAGTTGAGGGTCCGG 
12245-12267 CAAAACTGAGTTGAGGGTCCGGG 
12246-12268 AAAACTGAGTTGAGGGTCCGGGA 
12247-12269 AAACTGAGTTGAGGGTCCGGGAA 
12248-12270 AACTGAGTTGAGGGTCCGGGAAT 
12249-12271 ACTGAGTTGAGGGTCCGGGAATC 
12250-12272 CTGAGTTGAGGGTCCGGGAATCT 
12251-12273 TGAGTTGAGGGTCCGGGAATCTG 
12252-12274 GAGTTGAGGGTCCGGGAATCTGA 
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12253-12275 AGTTGAGGGTCCGGGAATCTGAT 
12254-12276 GTTGAGGGTCCGGGAATCTGATG 
12255-12277 TTGAGGGTCCGGGAATCTGATGA 
12256-12278 TGAGGGTCCGGGAATCTGATGAG 
12257-12279 GAGGGTCCGGGAATCTGATGAGG 
12258-12280 AGGGTCCGGGAATCTGATGAGGA 
12259-12281 GGGTCCGGGAATCTGATGAGGAA 
12260-12282 GGTCCGGGAATCTGATGAGGAAA 
12261-12283 GTCCGGGAATCTGATGAGGAAAC 
12262-12284 TCCGGGAATCTGATGAGGAAACT 
12263-12285 CCGGGAATCTGATGAGGAAACTC 
12264-12286 CGGGAATCTGATGAGGAAACTCA 
12265-12287 GGGAATCTGATGAGGAAACTCAG 
12266-12288 GGAATCTGATGAGGAAACTCAGA 
12267-12289 GAATCTGATGAGGAAACTCAGAT 
12268-12290 AATCTGATGAGGAAACTCAGATC 
12269-12291 ATCTGATGAGGAAACTCAGATCA 
12270-12292 TCTGATGAGGAAACTCAGATCAA 
12271-12293 CTGATGAGGAAACTCAGATCAAA 
12272-12294 TGATGAGGAAACTCAGATCAAAG 
12273-12295 GATGAGGAAACTCAGATCAAAGT 
12274-12296 ATGAGGAAACTCAGATCAAAGTT 
12275-12297 TGAGGAAACTCAGATCAAAGTTA 
12276-12298 GAGGAAACTCAGATCAAAGTTAA 
12277-12299 AGGAAACTCAGATCAAAGTTAAT 
12278-12300 GGAAACTCAGATCAAAGTTAATT 
12279-12301 GAAACTCAGATCAAAGTTAATTG 
12280-12302 AAACTCAGATCAAAGTTAATTGG 
12281-12303 AACTCAGATCAAAGTTAATTGGG 
12282-12304 ACTCAGATCAAAGTTAATTGGGA 
12283-12305 CTCAGATCAAAGTTAATTGGGAA 
12284-12306 TCAGATCAAAGTTAATTGGGAAG 
12285-12307 CAGATCAAAGTTAATTGGGAAGA 
12286-12308 AGATCAAAGTTAATTGGGAAGAA 
12287-12309 GATCAAAGTTAATTGGGAAGAAG 
12288-12310 ATCAAAGTTAATTGGGAAGAAGA 
12289-12311 TCAAAGTTAATTGGGAAGAAGAG 
12290-12312 CAAAGTTAATTGGGAAGAAGAGG 
12291-12313 AAAGTTAATTGGGAAGAAGAGGC 
12292-12314 AAGTTAATTGGGAAGAAGAGGCA 
12293-12315 AGTTAATTGGGAAGAAGAGGCAG 
12294-12316 GTTAATTGGGAAGAAGAGGCAGC 
12295-12317 TTAATTGGGAAGAAGAGGCAGCT 
12296-12318 TAATTGGGAAGAAGAGGCAGCTT 
12297-12319 AATTGGGAAGAAGAGGCAGCTTC 
12298-12320 ATTGGGAAGAAGAGGCAGCTTCT 
12299-12321 TTGGGAAGAAGAGGCAGCTTCTG. 
12300-12322 TGGGAAGAAGAGGCAGCTTCTGG 
12301-12323 GGGAAGAAGAGGCAGCTTCTGGC 
12302-12324 GGAAGAAGAGGCAGCTTCTGGCT 
12303-12325 GAAGAAGAGGCAGCTTCTGGCTT 
12304-12326 AAGAAGAGGCAGCTTCTGGCTTG 
12305-12327 AGAAGAGGCAGCTTCTGGCTTGC 
12306-12328 GAAGAGGCAGCTTCTGGCTTGCT 
12307-12329 AAGAGGCAGCTTCTGGCTTGCTA 
12308-12330 AGAGGCAGCTTCTGGCTTGCTAA 
12309-12331 GAGGCAGCTTCTGGCTTGCTAAC 
12310-12332 AGGCAGCTTCTGGCTTGCTAACC 
12311-12333 GGCAGCTTCTGGCTTGCTAACCT 
12312-12334 GCAGCTTCTGGCTTGCTAACCTC 
12313-12335 CAGCTTCTGGCTTGCTAACCTCT 
12314-12336 AGCTTCTGGCTTGCTAACCTCTC 
12315-12337 GCTTCTGGCTTGCTAACCTCTCT 
12316-12338 CTTCTGGCTTGCTAACCTCTCTG 
12317-12339 TTCTGGCTTGCTAACCTCTCTGA 
12318-12340 TCTGGCTTGCTAACCTCTCTGAA . 
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12319-12341 CTGGCTTGCTAACCTCTCTGAAA 
12320-12342 TGGCTTGCTAACCTCTCTGAAAG 
12321-12343 GGCTTGCTAACCTCTCTGAAAGA 
12322-12344 GCTTGCTAACCTCTCTGAAAGAC 
12323-12345 CTTGCTAACCTCTCTGAAAGACA 
12324-12346 TTGCTAACCTCTCTGAAAGACAA 
12325-12347 TGCTAACCTCTCTGAAAGACAAC 
12326-12348 GCTAACCTCTCTGAAAGACAACG 
12327-12349 CTAACCTCTCTGAAAGACAACGT 
12328-12350 TAACCTCTCTGAAAGACAACGTG 
12329-12351 AACCTCTCTGAAAGACAACGTGC 
12330-12352 ACCTCTCTGAAAGACAACGTGCC 
12331-12353 CCTCTCTGAAAGACAACGTGCCC 
12332-12354 CTCTCTGAAAGACAACGTGCCCA 
12333-12355 TCTCTGAAAGACAACGTGCCCAA 
12334-12356 CTCTGAAAGACAACGTGCCCAAG 
12335-12357 TCTGAAAGACAACGTGCCCAAGG 
12336-12358 CTGAAAGACAACGTGCCCAAGGC 
12337-12359 TGAAAGACAACGTGCCCAAGGCC 
12338-12360 GAAAGACAACGTGCCCAAGGCCA 
12339-12361 AAAGACAACGTGCCCAAGGCCAC 
12340-12362 AAGACAACGTGCCCAAGGCCACA 
12341-12363 AGACAACGTGCCCAAGGCCACAG 
12342-12364 GACAACGTGCCCAAGGCCACAGG 
12343-12365 ACAACGTGCCCAAGGCCACAGGG 
12344-12366 CAACGTGCCCAAGGCCACAGGGG 
12345-12367 AACGTGCCCAAGGCCACAGGGGT 
12346-12368 ACGTGCCCAAGGCCACAGGGGTC 
12347-12369 CGTGCCCAAGGCCACAGGGGTCC 
12348-12370 GTGCCCAAGGCCACAGGGGTCCT 
1234 9-12371 TGCCCAAGGCCACAGGGGTCCTT 
12350-12372 GCCCAAGGCCACAGGGGTCCTTT 
12351-12373 CCCAAGGCCACAGGGGTCCTTTA 
12352-12374 CCAAGGCCACAGGGGTCCTTTAT 
12353-12375 CAAGGCCACAGGGGTCCTTTATG 
12354-12376 AAGGCCACAGGGGTCCTTTATGA 
12355-12377 AGGCCACAGGGGTCCTTTATGAT 
12356-12378 GGCCACAGGGGTCCTTTATGATT 
12357-12379 GCCACAGGGGTCCTTTATGATTA 
12358-12380 CCACAGGGGTCCTTTATGATTAT 
12359-12381 CACAGGGGTCCTTTATGATTATG 
12360-12382 ACAGGGGTCCTTTATGATTATGT 
12361-12383 CAGGGGTCCTTTATGATTATGTC 
12362-12384 AGGGGTCCTTTATGATTATGTCA 
12363-12385 GGGGTCCTTTATGATTATGTCAA 
12364-12386 GGGTCCTTTATGATTATGTCAAC 
12365-12387 GGTCCTTTATGATTATGTCAACA 
12366-12388 GTCCTTTATGATTATGTCAACAA 
12367-12389 TCCTTTATGATTATGTCAACAAG 
12368-12390 CCTTTATGATTATGTCAACAAGT 
12369-12391 CTTTATGATTATGTCAACAAGTA 
12370-12392 TTTATGATTATGTCAACAAGTAC 
12371-12393 TTATGATTATGTCAACAAGTACC 
12372-12394 TATGATTATGTCAACAAGTACCA 
12373-12395 ATGATTATGTCAACAAGTACCAC 
12374-12396 TGATTATGTCAACAAGTACCACT 
12375-12397 GATTATGTCAACAAGTACCACTG 
12376-12398 ATTATGTCAACAAGTACCACTGG 
12377-12399 TTATGTCAACAAGTACCACTGGG 
12378-12400 TATGTCAACAAGTACCACTGGGA 
12379-12401 ATGTCAACAAGTACCACTGGGAA 
12380-12402 TGTCAACAAGTACCACTGGGAAC 
12381-12403 GTCAACAAGTACCACTGGGAACA 
12382-12404 TCAACAAGTACCACTGGGAACAC 
12383-12405 CAACAAGTACCACTGGGAACACA 
12384-12406 AACAAGTACCACTGGGAACACAC 
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12385-12407 ACAAGTACCACTGGGAACACACA 
12386-12408 CAAGTACCACTGGGAACACACAG 
12387-12409 AAGTACCACTGGGAACACACAGG 
12388-12410 AGTACCACTGGGAACACACAGGG 
12389-12411 GTACCACTGGGAACACACAGGGC 
12390-12412 TACCACTGGGAACACACAGGGCT 
12391-12413 ACCACTGGGAACACACAGGGCTC 
12392-12414 CCACTGGGAACACACAGGGCTCA 
12393-12415 CACTGGGAACACACAGGGCTCAC 
12394-12416 ACTGGGAACACACAGGGCTCACC 
12395-12417 CTGGGAACACACAGGGCTCACCC 
12396-12418 TGGGAACACACAGGGCTCACCCT 
12397-12419 GGGAACACACAGGGCTCACCCTG 
12398-12420 GGAACACACAGGGCTCACCCTGA 
12399-12421 GAACACACAGGGCTCACCCTGAG 

'12400-12422 AACACACAGGGCTCACCCTGAGA 
12401-12423 ACACACAGGGCTCACCCTGAGAG 
12402-12424 CACACAGGGCTCACCCTGAGAGA 
12403-12425 ACACAGGGCTCACCCTGAGAGAA 
12404-12426 CACAGGGCTCACCCTGAGAGAAG 
12405-12427 ACAGGGCTCACCCTGAGAGAAGT 
12406-12428 CAGGGCTCACCCTGAGAGAAGTG 
12407-12429 AGGGCTCACCCTGAGAGAAGTGT 
12408-12430 GGGCTCACCCTGAGAGAAGTGTC 
12409-12431 GGCTCACCCTGAGAGAAGTGTCT 
12410-12432 GCTCACCCTGAGAGAAGTGTCTT 
12411-12433 CTCACCCTGAGAGAAGTGTCTTC 
12412-12434 TCACCCTGAGAGAAGTGTCTTCA 
12413-12435 CACCCTGAGAGAAGTGTCTTCAA 
12414-12436 ACCCTGAGAGAAGTGTCTTCAAA 
12415-12437 CCCTGAGAGAAGTGTCTTCAAAG 
12416-12438 CCTGAGAGAAGTGTCTTCAAAGC 
12417-12439 CTGAGAGAAGTGTCTTCAAAGCT 
12418-12440 TGAGAGAAGTGTCTTCAAAGCTG 
12419-12441 GAGAGAAGTGTCTTCAAAGCTGA 
12420-12442 AGAGAAGTGTCTTCAAAGCTGAG 
12421-12443 GAGAAGTGTCTTCAAAGCTGAGA 
12422-12444 AGAAGTGTCTTCAAAGCTGAGAA 
12423-12445 GAAGTGTCTTCAAAGCTGAGAAG 
12424-12446 AAGTGTCTTCAAAGCTGAGAAGA 
12425-12447 AGTGTCTTCAAAGCTGAGAAGAA 
12426-12448 GTGTCTTCAAAGCTGAGAAGAAA 
12427-12449 TGTCTTCAAAGCTGAGAAGAAAT 
12428-12450 GTCTTCAAAGCTGAGAAGAAATC 
12429-12451 TCTTCAAAGCTGAGAAGAAATCT 
12430-12452 CTTCAAAGCTGAGAAGAAATCTG 
12431-12453 TTCAAAGCTGAGAAGAAATCTGC 
12432-12454 TCAAAGCTGAGAAGAAATCTGCA 
12433-12455 CAAAGCTGAGAAGAAATCTGCAG 
12434-12456 AAAGCTGAGAAGAAATCTGCAGA 
12435-12457 AAGCTGAGAAGAAATCTGCAGAA 
12436-12458 AGCTGAGAAGAAATCTGCAGAAC 
12437-12459 GCTGAGAAGAAATCTGCAGAACA 
12438-12460 CTGAGAAGAAATCTGCAGAACAA 
12439-12461 TGAGAAGAAATCTGCAGAACAAT 
12440-12462 GAGAAGAAATCTGCAGAACAATG 
12441-12463 AGAAGAAATCTGCAGAACAATGC 
12442-12464 GAAGAAATCTGCAGAACAATGCT 
12443-12465 AAGAAATCTGCAGAACAATGCTG 
12444-12466 AGAAATCTGCAGAACAATGCTGA 
12445-12467 GAAATCTGCAGAACAATGCTGAG 
12446-12468 AAATCTGCAGAACAATGCTGAGT 
12447-12469 AATCTGCAGAACAATGCTGAGTG 
12448-12470 ATCTGCAGAACAATGCTGAGTGG 
12449-12471 TCTGCAGAACAATGCTGAGTGGG 
12450-12472 CTGCAGAACAATGCTGAGTGGGT 
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12451-12473 TGCAGAACAATGCTGAGTGGGTT 
12452-12474 GCAGAACAATGCTGAGTGGGTTT 
12453-12475 CAGAACAATGCTGAGTGGGTTTA 
12454-12476 AGAACAATGCTGAGTGGGTTTAT 
12455-12477 GAACAATGCTGAGTGGGTTTATC 
12456-12478 AACAATGCTGAGTGGGTTTATCA 
12457-12479 ACAATGCTGAGTGGGTTTATCAA 
12458-12480 CAATGCTGAGTGGGTTTATCAAG 
12459-12481 AATGCTGAGTGGGTTTATCAAGG 
12460-12482 ATGCTGAGTGGGTTTATCAAGGG 
12461-12483 TGCTGAGTGGGTTTATCAAGGGG 
12462-12484 GCTGAGTGGGTTTATCAAGGGGC 
12463-12485 CTGAGTGGGTTTATCAAGGGGCC 
12464-12486 TGAGTGGGTTTATCAAGGGGCCA 
12465-12487 GAGTGGGTTTATCAAGGGGCCAT 
12466-12488 AGTGGGTTTATCAAGGGGCCATT 
12467-12489 GTGGGTTTATCAAGGGGCCATTA 
12468-12490 TGGGTTTATCAAGGGGCCATTAG 
12469-12491 GGGTTTATCAAGGGGCCATTAGG 
12470-12492 GGTTTATCAAGGGGCCATTAGGC 
12471-12493 GTTTATCAAGGGGCCATTAGGCA 
12472-12494 TTTATCAAGGGGCCATTAGGCAA 
12473-12495 TTATCAAGGGGCCATTAGGCAAA 
12474-12496 TATCAAGGGGCCATTAGGCAAAT 
12475-12497 ATCAAGGGGCCATTAGGCAAATT 
12476-12498 TCAAGGGGCCATTAGGCAAATTG 
12477-12499 CAAGGGGCCATTAGGCAAATTGA 
12478-12500 AAGGGGCCATTAGGCAAATTGAT 
12479-12501 AGGGGCCATTAGGCAAATTGATG 
12480-12502 GGGGCCATTAGGCAAATTGATGA 
12481-12503 GGGCCATTAGGCAAATTGATGAT 
12482-12504 GGCCATTAGGCAAATTGATGATA 
12483-'12505 GCCATTAGGCAAATTGATGATAT 
12484-12506 CCATTAGGCAAATTGATGATATC 
12485-12507 CATTAGGCAAATTGATGATATCG 
12486-12508 ATTAGGCAAATTGATGATATCGA 
12487-12509 TTAGGCAAATTGATGATATCGAC 
12488-12510 TAGGCAAATTGATGATATCGACG 
12489-12511 AGGCAAATTGATGATATCGACGT 
12490-12512 GGCAAATTGATGATATCGACGTG 
12491-12513 GCAAATTGATGATATCGACGTGA 
12492-12514 CAAATTGATGATATCGACGTGAG 
12493-12515 AAATTGATGATATCGACGTGAGG 
12494-12516 AATTGATGATATCGACGTGAGGT 
12495-12517 ATTGATGATATCGACGTGAGGTT 
12496-12518 TTGATGATATCGACGTGAGGTTC 
12497-125-19 TGATGATATCGACGTGAGGTTCC 
12498-12520 GATGATATCGACGTGAGGTTCCA 
12499-12521 ATGATATCGACGTGAGGTTCCAG 
12500-12522 TGATATCGACGTGAGGTTCCAGA 
12501-12523 GATATCGACGTGAGGTTCCAGAA 
12502-12524 ATATCGACGTGAGGTTCCAGAAA 
12503-12525 TATCGACGTGAGGTTCCAGAAAG 
12504-12526 ATCGACGTGAGGTTCCAGAAAGC 
12505-12527 TCGACGTGAGGTTCCAGAAAGCA 
12506-12528 CGACGTGAGGTTCCAGAAAGCAG 
12507-12529 GACGTGAGGTTCCAGAAAGCAGC 
12508-12530 ACGTGAGGTTCCAGAAAGCAGCC 
12509-12531 CGTGAGGTTCCAGAAAGCAGCCA 
12510-12532 GTGAGGTTCCAGAAAGCAGCCAG 
12511-12533 TGAGGTTCCAGAAAGCAGCCAGT 
12512-12534 GAGGTTCCAGAAAGCAGCCAGTG 
12513-12535 AGGTTCCAGAAAGCAGCCAGTGG 
12514-12536 GGTTCCAGAAAGCAGCCAGTGGC 
12515-12537 GTTCCAGAAAGCAGCCAGTGGCA 
12516-12538 TTCCAGAAAGCAGCCAGTGGCAC 
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12517-12539 TCCAGAAAGCAGCCAGTGGCACC 
12518-12540 CCAGAAAGCAGCCAGTGGCACCA 
12519-12541 CAGAAAGCAGCCAGTGGCACCAC 
12520-12542 AGAAAGCAGCCAGTGGCACCACT 
12521-12543 GAAAGCAGCCAGTGGCACCACTG 
12522-12544 AAAGCAGCCAGTGGCACCACTGG 
12523-12545 AAGCAGCCAGTGGCACCACTGGG 
12524-12546 AGCAGCCAGTGGCACCACTGGGA 
12525-12547 GCAGCCAGTGGCACCACTGGGAC 
12526-12548 CAGCCAGTGGCACCACTGGGACC 
12527-12549 AGCCAGTGGCACCACTGGGACCT 
12528-12550 GCCAGTGGCACCACTGGGACCTA 
12529-12551 CCAGTGGCACCACTGGGACCTAC 
12530-12552 CAGTGGCACCACTGGGACCTACC 
12531-12553 AGTGGCACCACTGGGACCTACCA 
12532-12554 GTGGCACCACTGGGACCTACCAA 
12533-12555 TGGCACCACTGGGACCTACCAAG 
12534-12556 GGCACCACTGGGACCTACCAAGA 
12535-12557 GCACCACTGGGACCTACCAAGAG 
12536-12558 CACCACTGGGACCTACCAAGAGT 
12537-12559 ACCACTGGGACCTACCAAGAGTG 
12538-12560 CCACTGGGACCTACCAAGAGTGG 
12539-12561 CACTGGGACCTACCAAGAGTGGA 
12540-12562 ACTGGGACCTACCAAGAGTGGAA 
12541-12563 CTGGGACCTACCAAGAGTGGAAG 
12542-12564 TGGGACCTACCAAGAGTGGAAGG 
12543-12565 GGGACCTACCAAGAGTGGAAGGA 
12544-12566 GGACCTACCAAGAGTGGAAGGAC 
12545-12567 GACCTACCAAGAGTGGAAGGACA 
12546-12568 ACCTACCAAGAGTGGAAGGACAA 
12547-12569 CCTACCAAGAGTGGAAGGACAAG 
12548-12570 CTACCAAGAGTGGAAGGACAAGG 
12549-12571 TACCAAGAGTGGAAGGACAAGGC 
12550-12572 ACCAAGAGTGGAAGGACAAGGCC 
12551-12573 CCAAGAGTGGAAGGACAAGGCCC 
12552-12574 CAAGAGTGGAAGGACAAGGCCCA 
12553-12575 AAGAGTGGAAGGACAAGGCCCAG 
12554-12576 AGAGTGGAAGGACAAGGCCCAGA 
12555-12577 GAGTGGAAGGACAAGGCCCAGAA 
12556-12578 AGTGGAAGGACAAGGCCCAGAAT 
12557-12579 GTGGAAGGACAAGGCCCAGAATC 
12558-12580 TGGAAGGACAAGGCCCAGAATCT 
12559-12581 GGAAGGACAAGGCCCAGAATCTG 
12560-12582 GAAGGACAAGGCCCAGAATCTGT 
12561-12583 AAGGACAAGGCCCAGAATCTGTA 
12562-12584 AGGACAAGGCCCAGAATCTGTAC 
12563-12585 GGACAAGGCCCAGAATCTGTACC 
12564-12586 GACAAGGCCCAGAATCTGTACCA 
12565-12587 ACAAGGCCCAGAATCTGTACCAG 
12566-12588 CAAGGCCCAGAATCTGTACCAGG 
12567-12589 AAGGCCCAGAATCTGTACCAGGA 
12568-12590 AGGCCCAGAATCTGTACCAGGAA 
12569-12591 GGCCCAGAATCTGTACCAGGAAC 
12570-12592 GCCCAGAATCTGTACCAGGAACT 
12571-12593 CCCAGAATCTGTACCAGGAACTG 
12572-12594 CCAGAATCTGTACCAGGAACTGT 
12573-12595 CAGAATCTGTACCAGGAACTGTT 
12574-12596 AGAATCTGTACCAGGAACTGTTG 
12575-12597 GAATCTGTACCAGGAACTGTTGA 
12576-12598 AATCTGTACCAGGAACTGTTGAC 
12577-12599 ATCTGTACCAGGAACTGTTGACT 
12578-12600 TCTGTACCAGGAACTGTTGACTC 
12579-12601 CTGTACCAGGAACTGTTGACTCA 
12580-12602 TGTACCAGGAACTGTTGACTCAG 
12581"-12603 GTACCAGGAACTGTTGACTCAGG 
12582-12604 TACCAGGAACTGTTGACTCAGGA 
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12583-12605 ACCAGGAACTGTTGACTCAGGAA 
12584-12606 CCAGGAACTGTTGACTCAGGAAG 
12585-12607 CAGGAACTGTTGACTCAGGAAGG 
12586-12608 AGGAACTGTTGACTCAGGAAGGC 
12587-12609 GGAACTGTTGACTCAGGAAGGCC 
12588-12610 GAACTGTTGACTCAGGAAGGCCA 
12589-12611 AACTGTTGACTCAGGAAGGCCAA 
12590-12612 ACTGTTGACTCAGGAAGGCCAAG 
12591-12613 CTGTTGACTCAGGAAGGCCAAGC 
12592-12614 TGTTGACTCAGGAAGGCCAAGCC 
12593-12615 GTTGACTCAGGAAGGCCAAGCCA 
12594-12616 TTGACTCAGGAAGGCCAAGCCAG 
12595-:12617 TGACTCAGGAAGGCCAAGCCAGT 
12596-12618 GACTCAGGAAGGCCAAGCCAGTT 
12597-12619 ACTCAGGAAGGCCAAGCCAGTTT 
12598-12620 CTCAGGAAGGCCAAGCCAGTTTC 
12599-12621 TCAGGAAGGCCAAGCCAGTTTCC 
12600-12622 CAGGAAGGCCAAGCCAGTTTCCA 
12601-12623 AGGAAGGCCAAGCCAGTTTCCAG 
12602-12624 GGAAGGCCAAGCCAGTTTCCAGG 
12603-12625 GAAGGCCAAGCCAGTTTCCAGGG 
12604-12626 AAGGCCAAGCCAGTTTCCAGGGA 
12605-12627 AGGCCAAGCCAGTTTCCAGGGAC 
12606-12628 GGCCAAGCCAGTTTCCAGGGACT 
12607-12629 GCCAAGCCAGTTTCCAGGGACTC 
12608-12630 CCAAGCCAGTTTCCAGGGACTCA 
12609-12631 CAAGCCAGTTTCCAGGGACTCAA 
12610-12632 AAGCCAGTTTCCAGGGACTCAAG 
12611-12633 AGCCAGTTTCCAGGGACTCAAGG 
12612-12634 GCCAGTTTCCAGGGACTCAAGGA 
12613-12635 CCAGTTTCCAGGGACTCAAGGAT 
12614-12636 CAGTTTCCAGGGACTCAAGGATA 
12615-12637 AGTTTCCAGGGACTCAAGGATAA 
12616-12638 GTTTCCAGGGACTCAAGGATAAC 
12617-12639 TTTCCAGGGACTCAAGGATAACG 
12618-12640 TTCCAGGGACTCAAGGATAACGT 
12619-12641 TCCAGGGACTCAAGGATAACGTG 
12620-12642 CCAGGGACTCAAGGATAACGTGT 
12621-12643 CAGGGACTCAAGGATAACGTGTT 
12622-12644 AGGGACTCAAGGATAACGTGTTT 
12623-12645 GGGACTCAAGGATAACGTGTTTG 
12624-12646 GGACTCAAGGATAACGTGTTTGA 
12625-12647 GACTCAAGGATAACGTGTTTGAT 
12626-12648 ACTCAAGGATAACGTGTTTGATG 
12627-12649 CTCAAGGATAACGTGTTTGATGG 
12628-12650 TCAAGGATAACGTGTTTGATGGC 
12629-12651 CAAGGATAACGTGTTTGATGGCT 
12 630-12652 AAGGATAACGTGTTTGATGGCTT 
12631-12653 AGGATAACGTGTTTGATGGCTTG 
12632-12654 GGATAACGTGTTTGATGGCTTGG 
12633-12655 GATAACGTGTTTGATGGCTTGGT 
12634-12656 ATAACGTGTTTGATGGCTTGGTA 
12635-12657 TAACGTGTTTGATGGCTTGGTAC 
12636-12658 AACGTGTTTGATGGCTTGGTACG 
12637-12659 ACGTGTTTGATGGCTTGGTACGA 
12638-12660 CGTGTTTGATGGCTTGGTACGAG 
12639-12661 GTGTTTGATGGCTTGGTACGAGT 
12640-12662 TGTTTGATGGCTTGGTACGAGTT 
12641-12663 GTTTGATGGCTTGGTACGAGTTA 
12642-12664 TTTGATGGCTTGGTACGAGTTAC 
12643-12665 TTGATGGCTTGGTACGAGTTACT 
12644-12666 . TGATGGCTTGGTACGAGTTACTC 
12645-12667 GATGGCTTGGTACGAGTTACTCA 
12646-12668 ATGGCTTGGTACGAGTTACTCAA 
12647-12669 TGGCTTGGTACGAGTTACTCAAA 
12648-12670 GGCTTGGTACGAGTTACTCAAAA 
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12649-12671 GCTTGGTACGAGTTACTCAAAAA 
12650-12672 CTTGGTACGAGTTACTCAAAAAT 
12651-12673 TTGGTACGAGTTACTCAAAAATT 
12652-12674 TGGTACGAGTTACTCAAAAATTC 
12653-12675 GGTACGAGTTACTCAAAAATTCC 
12654-12676 GTACGAGTTACTCAAAAATTCCA 
12655-12677 TACGAGTTACTCAAAAATTCCAT 
12656-12678 ACGAGTTACTCAAAAATTCCATA 
12657-12679 CGAGTTACTCAAAAATTCCATAT 
12658-12680 GAGTTACTCAAAAATTCCATATG 
12659-12681 AGTTACTCAAAAATTCCATATGA 
12660-12682 GTTACTCAAAAATTCCATATGAA 
12661-12683 TTACTCAAAAATTCCATATGAAA 
12662-12684 TACTCAAAAATTCCATATGAAAG 
12663-12685 ACTCAAAAATTCCATATGAAAGT 
12664-12686 CTCAAAAATTCCATATGAAAGTC 
12665-12687 TCAAAAATTCCATATGAAAGTCA 
12666-12688 CAAAAATTCCATATGAAAGTCAA 
12667-12689 AAAAATTCCATATGAAAGTCAAG 
12668-12690 AAAATTCCATATGAAAGTCAAGC 
12669-12691 AAATTCCATATGAAAGTCAAGCA 
12670-12692 AATTCCATATGAAAGTCAAGCAT 
12671-12693 ATTCCATATGAAAGTCAAGCATC 
12672-12694 TTCCATATGAAAGTCAAGCATCT 
12673-12695 TCCATATGAAAGTCAAGCATCTG 
12674-12696 CCATATGAAAGTCAAGCATCTGA 
12675-12697 CATATGAAAGTCAAGCATCTGAT 
12676-12698 ATATGAAAGTCAAGCATCTGATT 
12677-12699 TATGAAAGTCAAGCATCTGATTG 
12678-12700 ATGAAAGTCAAGCATCTGATTGA 
12679-12701 TGAAAGTCAAGCATCTGATTGAC 
12680-12702 GAAAGTCAAGCATCTGATTGACT 
12681-12703 AAAGTCAAGCATCTGATTGACTC 
12682-12704 AAGTCAAGCATCTGATTGACTCA 
12683-12705 AGTCAAGCATCTGATTGACTCAC 
12684-12706 GTCAAGCATCTGATTGACTCACT 
12685-12707 TCAAGCATCTGATTGACTCACTC 
12686-12708 CAAGCATCTGATTGACTCACTCA 
12687-12709 AAGCATCTGATTGACTCACTCAT 
12688-12710 AGCATCTGATTGACTCACTCATT 
12689-12711 GCATCTGATTGACTCACTCATTG 
12 690-12712 CATCTGATTGACTCACTCATTGA 
12 691-12713 ATCTGATTGACTCACTCATTGAT 
12692-12714 TCTGATTGACTCACTCATTGATT 
12693-12715 CTGATTGACTCACTCATTGATTT 
12 694-12716 TGATTGACTCACTCATTGATTTT 
12695-12717 GATTGACTCACTCATTGATTTTC 
12696-12718 ATTGACTCACTCATTGATTTTCT 
12697-12719 TTGACTCACTCATTGATTTTCTG 
12 698-12720 TGACTCACTCATTGATTTTCTGA 
12 699-12721 GACTCACTCATTGATTTTCTGAA 
12700-12722 ACTCACTCATTGATTTTCTGAAC 
12701-12723 CTCACTCATTGATTTTCTGAACT 
12702-12724 TCACTCATTGATTTTCTGAACTT 
12703-12725 CACTCATTGATTTTCTGAACTTC 
12704-12726 ACTCATTGATTTTCTGAACTTCC 
12705-12727 CTCATTGATTTTCTGAACTTCCC 
12706-12728 TCATTGATTTTCTGAACTTCCCC 
12707-12729 CATTGATTTTCTGAACTTCCCCA 
12708-12730 ATTGATTTTCTGAACTTCCCCAG 
12709-12731 TTGATTTTCTGAACTTCCCCAGA 
12710-12732 TGATTTTCTGAACTTCCCCAGAT 
12711-12733 GATTTTCTGAACTTCCCCAGATT 
12712-12734 ATTTTCTGAACTTCCCCAGATTC 
12713-12735 TTTTCTGAACTTCCCCAGATTCC 
12714-12736 TTTCTGAACTTCCCCAGATTCCA 
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12715-127 37 TTCTGAACTTCCCCAGATTCCAG 
12716-12738 TCTGAACTTCCCCAGATTCCAGT 
12717-12739 CTGAACTTCCCCAGATTCCAGTT 
12718-12740 TGAACTTCCCCAGATTCCAGTTT 
12719-12741 GAACTTCCCCAGATTCCAGTTTC 
12720-12742 AACTTCCCCAGATTCCAGTTTCC 
12721-12743 ACTTCCCCAGATTCCAGTTTCCG 
12722-12744 CTTCCCCAGATTCCAGTTTCCGG 
12723-12745 TTCCCCAGATTCCAGTTTCCGGG 
12724-12746 TCCCCAGATTCCAGTTTCCGGGG 
12725-12747 CCCCAGATTCCAGTTTCCGGGGA 
12726-12748 CCCAGATTCCAGTTTCCGGGGAA 
12727-12749 CCAGATTCCAGTTTCCGGGGAAA 
12728-12750 CAGATTCCAGTTTCCGGGGAAAC 
12729-12751 AGATTCCAGTTTCCGGGGAAACC 
12730-12752 GATTCCAGTTTCCGGGGAAACCT 
12731-12753 ATTCCAGTTTCCGGGGAAACCTG 
12732-12754 TTCCAGTTTCCGGGGAAACCTGG 
12733-12755 TCCAGTTTCCGGGGAAACCTGGG 
12734-12756 CCAGTTTCCGGGGAAACCTGGGA 
12735-12757 CAGTTTCCGGGGAAACCTGGGAT 
12736-12758 AGTTTCCGGGGAAACCTGGGATA 
12737-12759 GTTTCCGGGGAAACCTGGGATAT 
12738-12760 TTTCCGGGGAAACCTGGGATATA 
12739-12761 TTCCGGGGAAACCTGGGATATAC 
12740-12762 TCCGGGGAAACCTG~GATATACA 

12741-12763 CCGGGGAAACCTGGGATATACAC 
12742-12764 CGGGGAAACCTGGGATATACACT 
12743-12765 GGGGAAACCTGGGATATACACTA 
12744-12766 GGGAAACCTGGGATATACACTAG 
12745-12767 GGAAACCTGGGATATACACTAGG 
12746-12768 GAAACCTGGGATATACACTAGGG 
12747-12769 AAACCTGGGATATACACTAGGGA 
12748-12770 AACCTGGGATATACACTAGGGAG 
12749-12771 ACCTGGGATATACACTAGGGAGG 
12750-12772 CCTGGGATATACACTAGGGAGGA 
12751-12773 CTGGGATATACACTAGGGAGGAA 
12752-12774 TGGGATATACACTAGGGAGGAAC 
12753-12775 GGGATATACACTAGGGAGGAACT 
12754-12776 GGATATACACTAGGGAGGAACTT 
12755-12777 GATATACACTAGGGAGGAACTTT 
12756-12778 ATATACACTAGGGAGGAACTTTG 
12757-12779 TATACACTAGGGAGGAACTTTGC 
12758-12780 ATACACTAGGGAGGAACTTTGCA 
12759-12781 TACACTAGGGAGGAACTTTGCAC 
12760-12782 ACACTAGGGAGGAACTTTGCACT 
12761-12783 CACTAGGGAGGAACTTTGCACTA 
12762-12784 ACTAGGGAGGAACTTTGCACTAT 
12763-12785 CTAGGGAGGAACTTTGCACTATG 
12764-12786 TAGGGAGGAACTTTGCACTATGT 
12765-12787 AGGGAGGAACTTTGCACTATGTT 
12766-12788 GGGAGGAACTTTGCACTATGTTC 
12767-12789 GGAGGAACTTTGCACTATGTTCA 
12768-12790 GAGGAACTTTGCACTATGT}CAT 
12769-12791 AGGAACTTTGCACTATGTTCATA 
12770-12792 GGAACTTTGCACTATGTTCATAA 
12771-12793 GAACTTTGCACTATGTTCATAAG 
12772-12794 AACTTTGCACTATGTTCATAAGG 
12773-12795 ACTTTGCACTATGTTCATAAGGG 
12774-12796 CTTTGCACTATGTTCATAAGGGA 
12775-12797 TTTGCACTATGTTCATAAGGGAG 
12776-12798 TTGCACTATGTTCATAAGGGAGG 
12777-12799 TGCACTATGTTCATAAGGGAGGT 
12778-12800 GCACTATGTTCATAAGGGAGGTA 
12779-12801 CACTATGTTCATAAGGGAGGTAG 
12780-12802 ACTATGTTCATAAGGGAGGTAGG 
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12781-12803 CTATGTTCATAAGGGAGGTAGGG 
12782-12804 TATGTTCATAAGGGAGGTAGGGA 
12783-12805 ATGTTCATAAGGGAGGTAGGGAC 
12784-12806 TGTTCATAAGGGAGGTAGGGACG 
12785-12807 GTTCATAAGGGAGGTAGGGACGG 
12786-12808 TTCATAAGGGAGGTAGGGACGGT 
12787-12809 TCATAAGGGAGGTAGGGACGGTA 
12788-12810 CATAAGGGAGGTAGGGACGGTAC 
12789-12811 ATAAGGGAGGTAGGGACGGTACT 
12790-12812 TAAGGGAGGTAGGGACGGTACTG 
12791-12813 AAGGGAGGTAGGGACGGTACTGT 
12792-12814 AGGGAGGTAGGGACGGTACTGTC 
12793-12815 GGGAGGTAGGGACGGTACTGTCC 
12794-12816 GGAGGTAGGGACGGTACTGTCCC 
12795-12817 GAGGTAGGGACGGTACTGTCCCA 
12796-12818 AGGTAGGGACGGTACTGTCCCAG 
12797-12819 GGTAGGGACGGTACTGTCCCAGG 
12798-12820 GTAGGGACGGTACTGTCCCAGGT 
12799-12821 TAGGGACGGTACTGTCCCAGGTA 
12800-12822 AGGGACGGTACTGTCCCAGGTAT 
12801-12823 GGGACGGTACTGTCCCAGGTATA 
12802-12824 GGACGGTACTGTCCCAGGTATAT 
12803-12825 GACGGTACTGTCCCAGGTATATT 
12804-12826 ACGGTACTGTCCCAGGTATATTC 
12805-12827 CGGTACTGTCCCAGGTATATTCG 
12806-12828 GGTACTGTCCCAGGTATATTCGA 
12807-12829 GTACTGTCCCAGGTATATTCGAA 
12808-12830 TACTGTCCCAGGTATATTCGAAA 
12809-12831 ACTGTCCCAGGTATATTCGAAAG 
12810-12832 CTGTCCCAGGTATATTCGAAAGT 
12811-12833 TGTCCCAGGTATATTCGAAAGTC 
12812-12834 GTCCCAGGTATATTCGAAAGTCC 
12813-12835 TCCCAGGTATATTCGAAAGTCCA 
12814-12836 CCCAGGTATATTCGAAAGTCCAT 
12815-12837 CCAGGTATATTCGAAAGTCCATA 
12816-12838 CAGGTATATTCGAAAGTCCATAA 
12817-12839 AGGTATATTCGAAAGTCCATAAT 
12818-12840 GGTATATTCGAAAGTCCATAATG 
12819-12841 GTATATTCGAAAGTCCATAATGG 
12820-12842 TATATTCGAAAGTCCATAATGGT 
12821-12843 ATATTCGAAAGTCCATAATGGTT 
12822-12844 TATTCGAAAGTCCATAATGGTTC 
12823-12845 ATTCGAAAGTCCATAATGGTTCA 
12824-12846 TTCGAAAGTCCATAATGGTTCAG 
12825-12847 TCGAAAGTCCATAATGGTTCAGA 
12826-12848 CGAAAGTCCATAATGGTTCAGAA 
12827-12849 GAAAGTCCATAATGGTTCAGAAA 
12828-12850 AAAGTCCATAATGGTTCAGAAAT 
12829-12851 AAGTCCATAATGGTTCAGAAATA 
12830-12852 AGTCCATAATGGTTCAGAAATAC 
12831-12853 GTCCATAATGGTTCAGAAATACT 
12832-12854 TCCATAATGGTTCAGAAATACTG 
12833-12855 CCATAATGGTTCAGAAATACTGT 
12834-12856 CATAATGGTTCAGAAATACTGTT 
12835-12857 ATAATGGTTCAGAAATACTGTTT 
12836-12858 TAATGGTTCAGAAATACTGTTTT 
12837-12859 AATGGTTCAGAAATACTGTTTTC 
12838-12860 ATGGTTCAGAAATACTGTTTTCC 
12839-12861 TGGTTCAGAAATACTGTTTTCCT 
12840-12862 GGTTCAGAAATACTGTTTTCCTA 
12841-12863 GTTCAGAAATACTGTTTTCCTAT 
12842-12864 TTCAGAAATACTGTTTTCCTATT 
12843-12865 TCAGAAATACTGTTTTCCTATTT 
12844-12866 CAGAAATACTGTTTTCCTATTTC 
12845-12867 AGAAATACTGTTTTCCTATTTCC 
12846-12868 GAAATACTGTTTTCCTATTTCCA 
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12847-12869 AAATACTGTTTTCCTATTTCCAA 
12848-12870 AATACTGTTTTCCTATTTCCAAG 
12849-12871 ATACTGTTTTCCTATTTCCAAGA 
12850-12872 TACTGTTTTCCTATTTCCAAGAC 
12851-12873 ACTGTTTTCCTATTTCCAAGACC 
12852-12874 CTGTTTTCCTATTTCCAAGACCT 
12853-12875 TGTTTTCCTATTTCCAAGACCTA 
12854-12876 GTTTTCCTATTTCCAAGACCTAG 
12855-12877 TTTTCCTATTTCCAAGACCTAGT 
12856-12878 TTTCCTATTTCCAAGACCTAGTG 
12857-12879 TTCCTATTTCCAAGACCTAGTGA 
12858-12880 TCCTATTTCCAAGACCTAGTGAT 
12859-12881 CCTATTTCCAAGACCTAGTGATT 
12860-12882 CTATTTCCAAGACCTAGTGATTA 
12861-12883 TATTTCCAAGACCTAGTGATTAC 
12862-12884 ATTTCCAAGACCTAGTGATTACA 
12863-12885 TTTCCAAGACCTAGTGATTACAC 
12864-12886 TTCCAAGACCTAGTGATTACACT 
12865-12887 TCCAAGACCTAGTGATTACACTT 
12866-12888 CCAAGACCTAGTGATTACACTTC 
12867-12889 CAAGACCTAGTGATTACACTTCC 
12868-12890 AAGACCTAGTGATTACACTTCCT 
12869-12891 AGACCTAGTGATTACACTTCCTT 
12870-12892 GACCTAGTGATTACACTTCCTTT 
12871-12893 ACCTAGTGATTACACTTCCTTTC 
12872-12894 CCTAGTGATTACACTTCCTTTCG 
12873-12895 CTAGTGATTACACTTCCTTTCGA 
12874-12896 TAGTGATTACACTTCCTTTCGAG 
12875-12897 AGTGATTACACTTCCTTTCGAGT 
12876-12898 GTGATTACACTTCCTTTCGAGTT 
12877-12899 TGATTACACTTCCTTTCGAGTTA 
12878-12900 GATTACACTTCCTTTCGAGTTAA 
12879-12901 ATTACACTTCCTTTCGAGTTAAG 
12880-12902 TTACACTTCCTTTCGAGTTAAGG 
12881-12903 TACACTTCCTTTCGAGTTAAGGA 
12882-12904 ACACTTCCTTTCGAGTTAAGGAA 
12883-12905 CACTTCCTTTCGAGTTAAGGAAA 
12884-12906 ACTTCCTTTCGAGTTAAGGAAAC 
12885-12907 CTTCCTTTCGAGTTAAGGAAACA 
12886-12908 TTCCTTTCGAGTTAAGGAAACAT 
12887-12909 TCCTTTCGAGTTAAGGAAACATA 
12888-12910 CCTTTCGAGTTAAGGAAACATAA 
12889-12911 CTTTCGAGTTAAGGAAACATAAA 
12890-12912 TTTCGAGTTAAGGAAACATAAAC 
12891-12913 TTCGAGTTAAGGAAACATAAACT 
12892-12914 TCGAGTTAAGGAAACATAAACTA 
12893-12915 CGAGTTAAGGAAACATAAACTAA 
12894-12916 GAGTTAAGGAAACATAAACTAAT 
12895-12917 AGTTAAGGAAACATAAACTAATA 
12896-12918 GTTAAGGAAACATAAACTAATAG 
12897-12919 TTAAGGAAACATAAACTAATAGA 
12898-12920 TAAGGAAACATAAACTAATAGAT 
12899-12921 AAGGAAACATAAACTAATAGATG 
12900-12922 AGGAAACATAAACTAATAGATGT 
12901-12923 GGAAACATAAACTAATAGATGTA 
12902-12924 GAAACATAAACTAATAGATGTAA 
12903-12925 AAACATAAACTAATAGATGTAAT 
12904-12926 AACATAAACTAATAGATGTAATC 
12905-12927 ACATAAACTAATAGATGTAATCT 
12906-12928 CATAAACTAATAGATGTAATCTC 
12907-12929 ATAAACTAATAGATGTAATCTCG 
12908-12930 TAAACTAATAGATGTAATCTCGA 
12909-12931 AAACTAATAGATGTAATCTCGAT 
12910-12932 AACTAATAGATGTAATCTCGATG 
12911-12933 ACTAATAGATGTAATCTCGATGT 
12912-12934 CTAATAGATGTAATCTCGATGTA 
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12913-12935 TAATAGATGTAATCTCGATGTAT 
12914-12936 AATAGATGTAATCTCGATGTATA 
12915-12937 ATAGATGTAATCTCGATGTATAG 
12916-12938 TAGATGTAATCTCGATGTATAGG 
12917-12939 AGATGTAATCTCGATGTATAGGG 
12918-12940 GATGTAATCTCGATGTATAGGGA 
12919-12941 ATGTAATCTCGATGTATAGGGAA 
12920-12942 TGTAATCTCGATGTATAGGGAAC 
12921-12943 GTAATCTCGATGTATAGGGAACT 
12922-12944 TAATCTCGATGTATAGGGAACTG 
12923-12945 AATCTCGATGTATAGGGAACTGT 
12924-12946 ATCTCGATGTATAGGGAACTGTT 
12925-12947 TCTCGATGTATAGGGAACTGTTG 
12926-12948 CTCGATGTATAGGGAACTGTTGA 
12927-12949 TCGATGTATAGGGAACTGTTGAA 
12928-12950 CGATGTATAGGGAACTGTTGAAA 
12929-12951 GATGTATAGGGAACTGTTGAAAG 
12930-12952 ATGTATAGGGAACTGTTGAAAGA 
12931-12953 TGTATAGGGAACTGTTGAAAGAT 
12932-12954 GTATAGGGAACTGTTGAAAGATT 
12933-12955 TATAGGGAACTGTTGAAAGATTT 
12934-12956 ATAGGGAACTGTTGAAAGATTTA 
12935-12957 TAGGGAACTGTTGAAAGATTTAT 
12936-12958 AGGGAACTGTTGAAAGATTTATC 
12937-12959 GGGAACTGTTGAAAGATTTATCA 
12938-12960 GGAACTGTTGAAAGATTTATCAA 
12939-12961 GAACTGTTGAAAGATTTATCAAA 
12940-12962 AACTGTTGAAAGATTTATCAAAA 
12941-12963 ACTGTTGAAAGATTTATCAAAAG 
12942-12964 CTGTTGAAAGATTTATCAAAAGA 
12943-12965 TGTTGAAAGATTTATCAAAAGAA 
12944-12966 GTTGAAAGATTTATCAAAAGAAG 
12945-12967 TTGAAAGATTTATCAAAAGAAGC 
12946-12968 TGAAAGATTTATCAAAAGAAGCC 
12947-12969 GAAAGATTTATCAAAAGAAGCCC 
12948-12970 AAAGATTTATCAAAAGAAGCCCA 
12949-12971 AAGATTTATCAAAAGAAGCCCAA 
12950-12972 AGATTTATCAAAAGAAGCCCAAG 
12951-12973 GATTTATCAAAAGAAGCCCAAGA 
12952-12974 ATTTATCAAAAGAAGCCCAAGAG 
12953-12975 TTTATCAAAAGAAGCCCAAGAGG 
12954-12976 TTATCAAAAGAAGCCCAAGAGGT 
12955-12977 TATCAAAAGAAGCCCAAGAGGTA 
12956-12978 ATCAAAAGAAGCCCAAGAGGTAT 
12957-12979 TCAAAAGAAGCCCAAGAGGTATT 
12958-12980 CAAAAGAAGCCCAAGAGGTATTT 
12959-12981 AAAAGAAGCCCAAGAGGTATTTA 
12960-12982 AAAGAAGCCCAAGAGGTATTTAA 
12961-12983 AAGAAGCCCAAGAGGTATTTAAA 
12962-12984 AGAAGCCCAAGAGGTATTTAAAG 
12963-12985 GAAGCCCAAGAGGTATTTAAAGC 
12964-12986 AAGCCCAAGAGGTATTTAAAGCC 
12965-12987 AGCCCAAGAGGTATTTAAAGCCA 
12966-12988 GCCCAAGAGGTATTTAAAGCCAT 
12967-12989 CCCAAGAGGTATTTAAAGCCATT 
12968-12990 CCAAGAGGTATTTAAAGCCATTC 
12969-12991 CAAGAGGTATTTAAAGCCATTCA 
12970-12992 AAGAGGTATTTAAAGCCATTCAG 
12971-12993 AGAGGTATTTAAAGCCATTCAGT 
12972-12994 GAGGTATTTAAAGCCATTCAGTC 
12973-12995 AGGTATTTAAAGCCATTCAGTCT 
12974-12996 GGTATTTAAAGCCATTCAGTCTC 
12975-12997 GTATTTAAAGCCATTCAGTCTCT 
12976-12998 TATTTAAAGCCATTCAGTCTCTC 
12977-12999 ATTTAAAGCCATTCAGTCTCTCA 
12978-13000 TTTAAAGCCATTCAGTCTCTCAA 
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12979-13001 TTAAAGCCATTCAGTCTCTCAAG 
12980-13002 TAAAGCCATTCAGTCTCTCAAGA 
12981-13003 AAAGCCATTCAGTCTCTCAAGAC 
12982-13004 AAGCCATTCAGTCTCTCAAGACC 
12983-13005 AGCCATTCAGTCTCTCAAGACCA 
12984-13006 GCCATTCAGTCTCTCAAGACCAC 
12 985-13007 CCATTCAGTCTCTCAAGACCACA 
12986-13008 CATTCAGTCTCTCAAGACCACAG 
12987-13009 ATTCAGTCTCTCAAGACCACAGA 
12988-13010 TTCAGTCTCTCAAGACCACAGAG 
12989-13011 TCAGTCTCTCAAGACCACAGAGG 
12990-13012 CAGTCTCTCAAGACCACAGAGGT 
12991-13013 AGTCTCTCAAGACCACAGAGGTG 
12992-13014 GTCTCTCAAGACCACAGAGGTGC 
12993-13015 TCTCTCAAGACCACAGAGGTGCT 
12994-13016 CTCTCAAGACCACAGAGGTGCTA 
12995-13017 TCTCAAGACCACAGAGGTGCTAC 
12996-13018 CTCAAGACCACAGAGGTGCTACG 
12997-13019 TCAAGACCACAGAGGTGCTACGT 
12998-13020 CAAGACCACAGAGGTGCTACGTA 
12999-13021 AAGACCACAGAGGTGCTACGTAA 
13000-13022 AGACCACAGAGGTGCTACGTAAT 
13001-13023 GACCACAGAGGTGCTACGTAATC 
13002-13024 ACCACAGAGGTGCTACGTAATCT 
13003-13025 CCACAGAGGTGCTACGTAATCTT 
13004-13026 CACAGAGGTGCTACGTAATCTTC 
13005-13027 ACAGAGGTGCTACGTAATCTTCA 
13006-13028 CAGAGGTGCTACGTAATCTTCAG 
13007-13029 AGAGGTGCTACGTAATCTTCAGG 
13008-13030 GAGGTGCTACGTAATCTTCAGGA 
13009-13031 AGGTGCTACGTAATCTTCAGGAC 
13010-13032 GGTGCTACGTAATCTTCAGGACC 
13011-13033 GTGCTACGTAATCTTCAGGACCT 
13012-13034 TGCTACGTAATCTTCAGGACCTT 
13013-13035 GCTACGTAATCTTCAGGACCTTT 
13014-13036 CTACGTAATCTTCAGGACCTTTT 
13015-13037 TACGTAATCTTCAGGACCTTTTA 
13016-13038 ACGTAATCTTCAGGACCTTTTAC 
13017-13039 CGTAATCTTCAGGACCTTTTACA 
13018-13040 GTAATCTTCAGGACCTTTTACAA 
13019-13041 TAATCTTCAGGACCTTTTACAAT 
13020-13042 AATCTTCAGGACCTTTTACAATT 
13021-13043 ATCTTCAGGACCTTTTACAATTC 
13022-13044 TCTTCAGGACCTTTTACAATTCA 
13023-13045 CTTCAGGACCTTTTACAATTCAT 
13024-13046 TTCAGGACCTTTTACAATTCATT 
13025-13047 TCAGGACCTTTTACAATTCATTT 
13026-13048 CAGGACCTTTTACAATTCATTTT 
13027-13049 AGGACCTTTTACAATTCATTTTC 
13028-13050 GGACCTTTTACAATTCATTTTCC 
13029-13051 GACCTTTTACAATTCATTTTCCA 
13030-13052 ACCTTTTACAATTCATTTTCCAA 
13031-13053 CCTTTTACAATTCATTTTCCAAC 
13032-13054 CTTTTACAATTCATTTTCCAACT 
13033-13055 TTTTACAATTCATTTTCCAACTA 
13034-13056 TTTACAATTCATTTTCCAACTAA 
13035-13057 TTACAATTCATTTTCCAACTAAT 
13036-13058 TACAATTCATTTTCCAACTAATA 
13037-13059 ACAATTCATTTTCCAACTAATAG 
13038-13060 CAATTCATTTTCCAACTAATAGA 
13039-13061 AATTCATTTTCCAACTAATAGAA 
13040-13062 ATTCATTTTCCAACTAATAGAAG 
13041-13063 TTCATTTTCCAACTAATAGAAGA 
13042-13064 TCATTTTCCAACTAATAGAAGAT 
13043-13065 CATTTTCCAACTAATAGAAGATA 
13044-13066 ATTTTCCAACTAATAGAAGATAA 
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13045-13067 TTTTCCAACTAATAGAAGATAAC 
13046-13068 TTTCCAACTAATAGAAGATAACA 
13047-13069 TTCCAACTAATAGAAGATAACAT 
13048-13070 TCCAACTAATAGAAGATAACATT 
13049-13071 CCAACTAATAGAAGATAACATTA 
13050-13072 CAACTAATAGAAGATAACATTAA 
13051-13073 AACTAATAGAAGATAACATTAAA 
13052-13074 ACTAATAGAAGATAACATTAAAC 
13053-13075 CTAATAGAAGATAACATTAAACA 
13054-13076 TAATAGAAGATAACATTAAACAG 
13055-13077 AATAGAAGATAACATTAAACAGC 
13056-13078 ATAGAAGATAACATTAAACAGCT 
13057-13079 TAGAAGATAACATTAAACAGCTG 
13058-13080 AGAAGATAACATTAAACAGCTGA 
13059-13081 GAAGATAACATTAAACAGCTGAA 
13060-13082 AAGATAACATTAAACAGCTGAAA 
13061-13083 AGATAACATTAAACAGCTGAAAG 
13062-13084 GATAACATTAAACAGCTGAAAGA 
13063-13085 ATAACATTAAACAGCTGAAAGAG 
13064-13086 TAACATTAAACAGCTGAAAGAGA 
13065-13087 AACATTAAACAGCTGAAAGAGAT 
13066-13088 ACATTAAACAGCTGAAAGAGATG 
13067-13089 CATTAAACAGCTGAAAGAGATGA 
13068-13090 ATTAAACAGCTGAAAGAGATGAA 
13069-13091 TTAAACAGCTGAAAGAGATGAAA 
13070-13092 TAAACAGCTGAAAGAGATGAAAT 
13071-13093 AAACAGCTGAAAGAGATGAAATT 
13072-13094 AACAGCTGAAAGAGATGAAATTT 
13073-13095 ACAGCTGAAAGAGATGAAATTTA 
13074-13096 CAGCTGAAAGAGATGAAATTTAC 
13075-13097 AGCTGAAAGAGATGAAATTTACT 
13076-13098 GCTGAAAGAGATGAAATTTACTT 
13077-13099 CTGAAAGAGATGAAATTTACTTA 
13078-13100 TGAAAGAGATGAAATTTACTTAT 
13079-13101 GAAAGAGATGAAATTTACTTATC 
13080-13102 AAAGAGATGAAATTTACTTATCT 
13081-13103 AAGAGATGAAATTTACTTATCTT 
13082-13104 AGAGATGAAATTTACTTATCTTA 
13083-13105 GAGATGAAATTTACTTATCTTAT 
13084-13106 AGATGAAATTTACTTATCTTATT 
13085-13107 GATGAAATTTACTTATCTTATTA 
13086-13108 ATGAAATTTACTTATCTTATTAA 
13087-13109 TGAAATTTACTTATCTTATTAAT 
13088-13110 GAAATTTACTTATCTTATTAATT 
13089-13111 AAATTTACTTATCTTATTAATTA 
13090-13112 AATTTACTTATCTTATTAATTAT 
13091-13113 ATTTACTTATCTTATTAATTATA 
13092-13114 TTTACTTATCTTATTAATTATAT 
13093-13115 TTACTTATCTTATTAATTATATC 
13094-13116 TACTTATCTTATTAATTATATCC 
13095-13117 ACTTATCTTATTAATTATATCCA 
13096-13118 CTTATCTTATTAATTATATCCAA 
13097-13119 TTATCTTATTAATTATATCCAAG 
13098-13120 TATCTTATTAATTATATCCAAGA 
13099-13121 ATCTTATTAATTATATCCAAGAT 
13100-13122 TCTTATTAATTATATCCAAGATG 
13101-13123 CTTATTAATTATATCCAAGATGA 
13102-13124 TTATTAATTATATCCAAGATGAG 
13103-13125 TATTAATTATATCCAAGATGAGA 
13104-13126 ATTAATTATATCCAAGATGAGAT 
13105-13127 TTAATTATATCCAAGATGAGATC 
13106-13128 TAATTATATCCAAGATGAGATCA 
13107-13129 AATTATATCCAAGATGAGATCAA 
13108-13130 ATTATATCCAAGATGAGATCAAC 
13109-13131 TTATATCCAAGATGAGATCAACA 
13110-13132 TATATCCAAGATGAGATCAACAC 
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13111-13133 ATATCCAAGATGAGATCAACACA 
13112-13134 TATCCAAGATGAGATCAACACAA 
13113-13135 ATCCAAGATGAGATCAACACAAT 
13114-13136 TCCAAGATGAGATCAACACAATC 
13115-13137 CCAAGATGAGATCAACACAATCT 
13116-13138 CAAGATGAGATCAACACAATCTT 
13117-13139 AAGATGAGATCAACACAATCTTC 
13118-13140 AGATGAGATCAACACAATCTTCA 
13119-13141 GATGAGATCAACACAATCTTCAA 
13120-13142 ATGAGATCAACACAATCTTCAAT 
13121-13143 TGAGATCAACACAATCTTCAATG 
13122-13144 GAGATCAACACAATCTTCAATGA 
13123-13145 AGATCAACACAATCTTCAATGAT 
13124-13146 GATCAACACAATCTTCAATGATT 
13125-13147 ATCAACACAATCTTCAATGATTA 
13126-13148 TCAACACAATCTTCAATGATTAT 
13127-13149 CAACACAATCTTCAATGATTATA 
13128-13150 AACACAATCTTCAATGATTATAT 
13129-13151 ACACAATCTTCAATGATTATATC 
13130-13152 CACAATCTTCAATGATTATATCC 
13131-13153 ACAATCTTCAATGATTATATCCC 
13132-13154 CAATCTTCAATGATTATATCCCA 
13133-13155 AATCTTCAATGATTATATCCCAT 
13134-13156 ATCTTCAATGATTATATCCCATA 
13135-13157 TCTTCAATGATTATATCCCATAT 
13136-13158 CTTCAATGATTATATCCCATATG 
13137-13159 TTCAATGATTATATCCCATATGT 
13138-13160 TCAATGATTATATCCCATATGTT 
13139-13161 CAATGATTATATCCCATATGTTT 
13140-13162 AATGATTATATCCCATATGTTTT 
13141-13163 ATGATTATATCCCATATGTTTTT 
13142-13164 TGATTATATCCCATATGTTTTTA 
13143-13165 GATTATATCCCATATGTTTTTAA 
13144-13166 ATTATATCCCATATGTTTTTAAA 
13145-13167 TTATATCCCATATGTTTTTAAAT 
13146-13168 TATATCCCATATGTTTTTAAATT 
13147-13169 ATATCCCATATGTTTTTAAATTG 
13148-13170 TATCCCATATGTTTTTAAATTGT 
13149-13171 ATCCCATATGTTTTTAAATTGTT 
13150-13172 TCCCATATGTTTTTAAATTGTTG 
13151-13173 CCCATATGTTTTTAAATTGTTGA 
13152-13174 CCATATGTTTTTAAATTGTTGAA 
13153-13175 CATATGTTTTTAAATTGTTGAAA. 
13154-13176 ATATGTTTTTAAATTGTTGAAAG 
13155-13177 TATGTTTTTAAATTGTTGAAAGA 
13156-13178 ATGTTTTTAAATTGTTGAAAGAA 
13157-13179 TGTTTTTAAATTGTTGAAAGAAA 
13158-13180 GTTTTTAAATTGTTGAAAGAAAA 
13159-13181 TTTTTAAATTGTTGAAAGAAAAC 
13160-13182 TTTTAAATTGTTGAAAGAAAACC 
13161-13183 TTTAAATTGTTGAAAGAAAACCT 
13162-13184 TTAAATTGTTGAAAGAAAACCTA 
13163-13185 TAAATTGTTGAAAGAAAACCTAT 
13164-13186 AAATTGTTGAAAGAAAACCTATG 
13165-13187 AATTGTTGAAAGAAAACCTATGC 
13166-13188 ATTGTTGAAAGAAAACCTATGCC 
13167-13189 TTGTTGAAAGAAAACCTATGCCT 
13168-13190 TGTTGAAAGAAAACCTATGCCTT 
13169-13191 GTTGAAAGAAAACCTATGCCTTA 
13170-13192 TTGAAAGAAAACCTATGCCTTAA 
13171-13193 TGAAAGAAAACCTATGCCTTAAT 
13172-13194 GAAAGAAAACCTATGCCTTAATC 
13173-13195 AAAGAAAACCTATGCCTTAATCT 
13174-13196 AAGAAAACCTATGCCTTAATCTT 
13175-13197 AGAAAACCTATGCCTTAATCTTC 
13176-13198 GAAAACCTATGCCTTAATCTTCA 
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13177-13199 AAAACCTATGCCTTAATCTTCAT 
13178-13200 AAACCTATGCCTTAATCTTCATA 
13179-13201 AACCTATGCCTTAATCTTCATAA 
13180-13202 ACCTATGCCTTAATCTTCATAAG 
13181-13203 CCTATGCCTTAATCTTCATAAGT 
13182-13204 CTATGCCTTAATCTTCATAAGTT 
13183-13205 TATGCCTTAATCTTCATAAGTTC 
13184-13206 ATGCCTTAATCTTCATAAGTTCA 
13185-13207 TGCCTTAATCTTCATAAGTTCAA 
13186-13208 GCCTTAATCTTCATAAGTTCAAT 
13187-13209 CCTTAATCTTCATAAGTTCAATG 
13188-13210 CTTAATCTTCATAAGTTCAATGA 
13189-13211 TTAATCTTCATAAGTTCAATGAA 
13190-13212 TAATCTTCATAAGTTCAATGAAT 
13191-13213 AATCTTCATAAGTTCAATGAATT 
13192-13214 ATCTTCATAAGTTCAATGAATTT 
13193-13215 TCTTCATAAGTTCAATGAATTTA 
13194-13216 CTTCATAAGTTCAATGAATTTAT 
13195-13217 TTCATAAGTTCAATGAATTTATT 
13196-13218 TCATAAGTTCAATGAATTTATTC 
13197-13219 CATAAGTTCAATGAATTTATTCA 
13198-13220 ATAAGTTCAATGAATTTATTCAA 
13199-13221 TAAGTTCAATGAATTTATTCAAA 
13200-13222 AAGTTCAATGAATTTATTCAAAA 
13201-13223 AGTTCAATGAATTTATTCAAAAC 
13202-13224 GTTCAATGAATTTATTCAAAACG 
13203-13225 TTCAATGAATTTATTCAAAACGA 
13204-13226 TCAATGAATTTATTCAAAACGAG 
13205-13227 CAATGAATTTATTCAAAACGAGC 
13206-13228 AATGAATTTATTCAAAACGAGCT 
13207-13229 ATGAATTTATTCAAAACGAGCTT 
13208-13230 TGAATTTATTCAAAACGAGCTTC 
13209-13231 GAATTTATTCAAAACGAGCTTCA 
13210-13232 AATTTATTCAAAACGAGCTTCAG 
13211-13233 ATTTATTCAAAACGAGCTTCAGG 
13212-13234 TTTATTCAAAACGAGCTTCAGGA 
13213-13235 TTATTCAAAACGAGCTTCAGGAA 
13214-13236 TATTCAAAACGAGCTTCAGGAAG 
13215-13237 ATTCAAAACGAGCTTCAGGAAGC 
13216-13238 TTCAAAACGAGCTTCAGGAAGCT 
13217-13239 TCAAAACGAGCTTCAGGAAGCTT 
13218-13240 CAAAACGAGCTTCAGGAAGCTTC 
13219-13241 AAAACGAGCTTCAGGAAGCTTCT 
13220-13242 AAACGAGCTTCAGGAAGCTTCTC 
13221-13243 AACGAGCTTCAGGAAGCTTCTCA 
13222-13244 ACGAGCTTCAGGAAGCTTCTCAA 
13223-13245 CGAGCTTCAGGAAGCTTCTCAAG 
13224-13246 GAGCTTCAGGAAGCTTCTCAAGA 
13225-13247 AGCTTCAGGAAGCTTCTCAAGAG 
13226-13248 GCTTCAGGAAGCTTCTCAAGAGT 
13227-13249 CTTCAGGAAGCTTCTCAAGAGTT 
13228-13250 TTCAGGAAGCTTCTCAAGAGTTA 
13229-13251 TCAGGAAGCTTCTCAAGAGTTAC 
13230-13252 CAGGAAGCTTCTCAAGAGTTACA 
13231-13253 AGGAAGCTTCTCAAGAGTTACAG 
13232-13254 GGAAGCTTCTCAAGAGTTACAGC 
13233-13255 GAAGCTTCTCAAGAGTTACAGCA 
13234-13256 AAGCTTCTCAAGAGTTACAGCAG 
13235-13257 AGCTTCTCAAGAGTTACAGCAGA 
13236-13258 GCTTCTCAAGAGTTACAGCAGAT 
13237-13259 CTTCTCAAGAGTTACAGCAGATC 
13238-13260 TTCTCAAGAGTTACAGCAGATCC 
13239-13261 TCTCAAGAGTTACAGCAGATCCA 
13240-13262 CTCAAGAGTTACAGCAGATCCAT 
13241-13263 TCAAGAGTTACAGCAGATCCATC 
13242-13264 CAAGAGTTACAGCAGATCCATCA 
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13243-13265 AAGAGTTACAGCAGATCCATCAA 
13244-13266 AGAGTTACAGCAGATCCATCAAT 
13245-13267 GAGTTACAGCAGATCCATCAATA 
13246-13268 AGTTACAGCAGATCCATCAATAC 
13247-13269 GTTACAGCAGATCCATCAATACA 
13248-13270 TTACAGCAGATCCATCAATACAT 
13249-13271 TACAGCAGATCCATCAATACATT 
13250-13272 ACAGCAGATCCATCAATACATTA 
13251-13273 CAGCAGATCCATCAATACATTAT 
13252-13274 AGCAGATCCATCAATACATTATG 
13253-13275 GCAGATCCATCAATACATTATGG 
13254-13276 CAGATCCATCAATACATTATGGC 
13255-13277 AGATCCATCAATACATTATGGCC 
13256-13278 GATCCATCAATACATTATGGCCC 
13257-13279 ATCCATCAATACATTATGGCCCT 
13258-13280 TCCATCAATACATTATGGCCCTT 
13259-13281 CCATCAATACATTATGGCCCTTC 
13260-13282 CATCAATACATTATGGCCCTTCG 
13261-13283 ATCAATACATTATGGCCCTTCGT 
13262-13284 TCAATACATTATGGCCCTTCGTG 
13263-13285 CAATACATTATGGCCCTTCGTGA 
13264-13286 AATACATTATGGCCCTTCGTGAA 
13265-13287 ATACATTATGGCCCTTCGTGAAG 
13266-13288 TACATTATGGCCCTTCGTGAAGA 
13267-13289 ACATTATGGCCCTTCGTGAAGAA 
13268-13290 CATTATGGCCCTTCGTGAAGAAT 
13269-13291 ATTATGGCCCTTCGTGAAGAATA 
13270-13292 TTATGGCCCTTCGTGAAGAATAT 
13271-13293 TATGGCCCTTCGTGAAGAATATT 
13272-13294 ATGGCCCTTCGTGAAGAATATTT 
13273-13295 TGGCCCTTCGTGAAGAATATTTT 
13274-13296 GGCCCTTCGTGAAGAATATTTTG 
13275-13297 GCCCTTCGTGAAGAATATTTTGA 
13276-13298 CCCTTCGTGAAGAATATTTTGAT 
13277-13299 CCTTCGTGAAGAATATTTTGATC 
13278-13300 CTTCGTGAAGAATATTTTGATCC 
13279-13301 TTCGTGAAGAATATTTTGATCCA 
13280-13302 TCGTGAAGAATATTTTGATCCAA 
13281-13303 CGTGAAGAATATTTTGATCCAAG 
13282-13304 GTGAAGAATATTTTGATCCAAGT 
13283-13305 TGAAGAATATTTTGATCCAAGTA 
13284-13306 GAAGAATATTTTGATCCAAGTAT 
13285-13307 AAGAATATTTTGATCCAAGTATA 
13286-13308 AGAATATTTTGATCCAAGTATAG 
13287-13309 GAATATTTTGATCCAAGTATAGT 
13288-13310 AATATTTTGATCCAAGTATAGTT 
13289-13311 ATATTTTGATCCAAGTATAGTTG 
13290-13312 TATTTTGATCCAAGTATAGTTGG 
13291-13313 ATTTTGATCCAAGTATAGTTGGC 
13292-13314 ·TTTTGATCCAAGTATAGTTGGCT 
13293-13315 TTTGATCCAAGTATAGTTGGCTG 
13294-13316 TTGATCCAAGTATAGTTGGCTGG 
13295-13317 TGATCCAAGTATAGTTGGCTGGA 
13296-13318 GATCCAAGTATAGTTGGCTGGAC 
13297-13319 ATCCAAGTATAGTTGGCTGGACA 
13298-13320 TCCAAGTATAGTTGGCTGGACAG 
13299-13321 CCAAGTATAGTTGGCTGGACAGT 
13300-13322 CAAGTATAGTTGGCTGGACAGTG 
13301-13323 AAGTATAGTTGGCTGGACAGTGA 
13302-13324 AGTATAGTTGGCTGGACAGTGAA 
13303-13325 GTATAGTTGGCTGGACAGTGAAA 
13304-13326 TATAGTTGGCTGGACAGTGAAAT 
13305-13327 ATAGTTGGCTGGACAGTGAAATA 
13306-13328 TAGTTGGCTGGACAGTGAAATAT 
13307-13329 AGTTGGCTGGACAGTGAAATATT 
13308-13330 GTTGGCTGGACAGTGAAATATTA 
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13309-13331 TTGGCTGGACAGTGAAATATTAT 
13310-13332 TGGCTGGACAGTGAAATATTATG 
13311-13333 GGCTGGACAGTGAAATATTATGA 
13312-13334 GCTGGACAGTGAAATATTATGAA 
13313-13335 CTGGACAGTGAAATATTATGAAC 
13314-13336 TGGACAGTGAAATATTATGAACT 
13315-13337 GGACAGTGAAATATTATGAACTT 
13316-13338 GACAGTGAAATATTATGAACTTG 
13317-13339 ACAGTGAAATATTATGAACTTGA 
13318-13340 CAGTGAAATATTATGAACTTGAA 
13319-13341 AGTGAAATATTATGAACTTGAAG 
13320-13342 GTGAAATATTATGAACTTGAAGA 
13321-13343 TGAAATATTATGAACTTGAAGAA 
13322-13344 GAAATATTATGAACTTGAAGAAA 
13323-13345 AAATATTATGAACTTGAAGAAAA 
13324-13346 AATATTATGAACTTGAAGAAAAG 
13325-13347 ATATTATGAACTTGAAGAAAAGA 
13326-13348 TATTATGAACTTGAAGAAAAGAT 
13327-13349 ATTATGAACTTGAAGAAAAGATA 
13328-13350 TTATGAACTTGAAGAAAAGATAG 
13329-13351 TATGAACTTGAAGAAAAGATAGT 
13330-13352 ATGAACTTGAAGAAAAGATAGTC 
13331-13353 TGAACTTGAAGAAAAGATAGTCA 
13332-13354 GAACTTGAAGAAAAGATAGTCAG 
13333-13355 AACTTGAAGAAAAGATAGTCAGT 
13334-13356 ACTTGAAGAAAAGATAGTCAGTC 
13335-13357 CTTGAAGAAAAGATAGTCAGTCT 
13336-13358 TTGAAGAAAAGATAGTCAGTCTG 
13337-13359 TGAAGAAAAGATAGTCAGTCTGA 
13338-13360 GAAGAAAAGATAGTCAGTCTGAT 
13339-13361 AAGAAAAGATAGTCAGTCTGATC 
13340-13362 AGAAAAGATAGTCAGTCTGATCA 
13341-13363 GAAAAGATAGTCAGTCTGATCAA 
13342-13364 AAAAGATAGTCAGTCTGATCAAG 
13343-13365 AAAGATAGTCAGTCTGATCAAGA 
13344-13366 AAGATAGTCAGTCTGATCAAGAA 
13345-13367 AGATAGTCAGTCTGATCAAGAAC 
13346-13368 GATAGTCAGTCTGATCAAGAACC 
13347-13369 ATAGTCAGTCTGATCAAGAACCT 
13348-13370 TAGTCAGTCTGATCAAGAACCTG 
13349-13371 AGTCAGTCTGATCAAGAACCTGT 
13350-13372 GTCAGTCTGATCAAGAACCTGTT 
13351-13373 TCAGTCTGATCAAGAACCTGTTA 
13352-13374 CAGTCTGATCAAGAACCTGTTAG 
13353-13375 AGTCTGATCAAGAACCTGTTAGT 
13354-13376 GTCTGATCAAGAACCTGTTAGTT 
13355-13377 TCTGATCAAGAACCTGTTAGTTG 
13356-13378 CTGATCAAGAACCTGTTAGTTGC 
13357-13379 TGATCAAGAACCTGTTAGTTGCT 
13358-13380 GATCAAGAACCTGTTAGTTGCTC 
13359-13381 ATCAAGAACCTGTTAGTTGCTCT 
13360-13382 TCAAGAACCTGTTAGTTGCTCTT 
13361-13383 CAAGAACCTGTTAGTTGCTCTTA 
13362-13384 AAGAACCTGTTAGTTGCTCTTAA 
13363-13385 AGAACCTGTTAGTTGCTCTTAAG 
13364-13386 GAACCTGTTAGTTGCTCTTAAGG 
13365-13387 AACCTGTTAGTTGCTCTTAAGGA 
13366-13388 ACCTGTTAGTTGCTCTTAAGGAC 
13367-13389 CCTGTTAGTTGCTCTTAAGGACT 
13368-13390 CTGTTAGTTGCTCTTAAGGACTT 
13369-13391 TGTTAGTTGCTCTTAAGGACTTC 
13370-13392 GTTAGTTGCTCTTAAGGACTTCC 
13371-13393 TTAGTTGCTCTTAAGGACTTCCA 
13372-13394 TAGTTGCTCTTAAGGACTTCCAT 
13373-13395 AGTTGCTCTTAAGGACTTCCATT 
13374-13396 GTTGCTCTTAAGGACTTCCATTC 
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13375-13397 TTGCTCTTAAGGACTTCCATTCT 
13376-13398 TGCTCTTAAGGACTTCCATTCTG 
13377-13399 GCTCTTAAGGACTTCCATTCTGA 
13378-13400 CTCTTAAGGACTTCCATTCTGAA 
13379-13401 TCTTAAGGACTTCCATTCTGAAT 
13380-13402 CTTAAGGACTTCCATTCTGAATA 
13381-13403 TTAAGGACTTCCATTCTGAATAT 
13382-13404 TAAGGACTTCCATTCTGAATATA 
13383-13405 AAGGACTTCCATTCTGAATATAT 
13384-13406 AGGACTTCCATTCTGAATATATT 
13385-13407 GGACTTCCATTCTGAATATATTG 
13386-13408 GACTTCCATTCTGAATATATTGT 
13387-13409 ACTTCCATTCTGAATATATTGTC 
13388-13410 CTTCCATTCTGAATATATTGTCA 
13389-13411 TTCCATTCTGAATATATTGTCAG 
13390-13412 TCCATTCTGAATATATTGTCAGT 
13391-13413 CCATTCTGAATATATTGTCAGTG 
13392-13414 CATTCTGAATATATTGTCAGTGC 
13393-13415 ATTCTGAATATATTGTCAGTGCC 
13394-13416 TTCTGAATATATTGTCAGTGCCT 
13395-13417 TCTGAATATATTGTCAGTGCCTC 
13396-13418 CTGAATATATTGTCAGTGCCTCT 
13397-13419 TGAATATATTGTCAGTGCCTCTA 
13398-13420 GAATATATTGTCAGTGCCTCTAA 
13399-13421 AATATATTGTCAGTGCCTCTAAC 
13400-13422 ATATATTGTCAGTGCCTCTAACT 
13401-13423 TATATTGTCAGTGCCTCTAACTT 
13402-13424 ATATTGTCAGTGCCTCTAACTTT 
13403-13425 TATTGTCAGTGCCTCTAACTTTA 
13404-13426 ATTGTCAGTGCCTCTAACTTTAC 
13405-13427 TTGTCAGTGCCTCTAACTTTACT 
13406-13428 TGTCAGTGCCTCTAACTTTACTT 
13407-13429 GTCAGTGCCTCTAACTTTACTTC 
13408-13430 TCAGTGCCTCTAACTTTACTTCC 
13409-13431 CAGTGCCTCTAACTTTACTTCCC 
13410-13432 AGTGCCTCTAACTTTACTTCCCA 
13411-13433 GTGCCTCTAACTTTACTTCCCAA 
13412-13434 TGCCTCTAACTTTACTTCCCAAC 
13413-13435 GCCTCTAACTTTACTTCCCAACT 
13414-13436 CCTCTAACTTTACTTCCCAACTC 
13415-13437 CTCTAACTTTACTTCCCAACTCT 
13416-13438 TCTAACTTTACTTCCCAACTCTC 
13417-13439 CTAACTTTACTTCCCAACTCTCA 
13418-13440 TAACTTTACTTCCCAACTCTCAA 
13419-13441 AACTTTACTTCCCAACTCTCAAG 
13420-13442 ACTTTACTTCCCAACTCTCAAGT 
13421-13443 CTTTACTTCCCAACTCTCAAGTC 
13422-13444 TTTACTTCCCAACTCTCAAGTCA 
13423-13445 TTACTTCCCAACTCTCAAGTCAA 
13424-13446 TACTTCCCAACTCTCAAGTCAAG 
13425-13447 ACTTCCCAACTCTCAAGTCAAGT 
13426-13448 CTTCCCAACTCTCAAGTCAAGTT 
13427-13449 TTCCCAACTCTCAAGTCAAGTTG 
13428-13450 TCCCAACTCTCAAGTCAAGTTGA 
13429-13451 CCCAACTCTCAAGTCAAGTTGAG 
13430-13452 CCAACTCTCAAGTCAAGTTGAGC 
13431-13453 CAACTCTCAAGTCAAGTTGAGCA 
13432-13454 AACTCTCAAGTCAAGTTGAGCAA 
13433-13455 ACTCTCAAGTCAAGTTGAGCAAT 
13434-13456 CTCTCAAGTCAAGTTGAGCAATT 
13435-13457 TCTCAAGTCAAGTTGAGCAATTT 
13436-13458 CTCAAGTCAAGTTGAGCAATTTC 
13437-13459 TCAAGTCAAGTTGAGCAATTTCT 
13438-13460 CAAGTCAAGTTGAGCAATTTCTG 
13439-13461 AAGTCAAGTTGAGCAATTTCTGC 
13440-13462 AGTCAAGTTGAGCAATTTCTGCA 
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13441-13463 GTCAAGTTGAGCAATTTCTGCAC 
13442-13464 TCAAGTTGAGCAATTTCTGCACA 
13443-13465 CAAGTTGAGCAATTTCTGCACAG 
13444-13466 AAGTTGAGCAATTTCTGCACAGA 
13445-13467 AGTTGAGCAATTTCTGCACAGAA 
13446-13468 GTTGAGCAATTTCTGCACAGAAA 
13447-13469 TTGAGCAATTTCTGCACAGAAAT 
13448-13470 TGAGCAATTTCTGCACAGAAATA 
13449-13471 GAGCAATTTCTGCACAGAAATAT 
13450-13472 AGCAATTTCTGCACAGAAATATT 
13451-13473 GCAATTTCTGCACAGAAATATTC 
13452-13474 CAATTTCTGCACAGAAATATTCA 
13453-13475 AATTTCTGCACAGAAATATTCAG 
13454-13476 ATTTCTGCACAGAAATATTCAGG 
13455-13477 TTTCTGCACAGAAATATTCAGGA 
13456-13478 TTCTGCACAGAAATATTCAGGAA 
13457-13479 TCTGCACAGAAATATTCAGGAAT 
13458-13480 CTGCACAGAAATATTCAGGAATA 
13459-13481 TGCACAGAAATATTCAGGAATAT 
13460-13482 GCACAGAAATATTCAGGAATATC 
13461-13483 CACAGAAATATTCAGGAATATCT 
13462-13484 ACAGAAATATTCAGGAATATCTT 
13463-13485 CAGAAATATTCAGGAATATCTTA 
13464-13486 AGAAATATTCAGGAATATCTTAG 
13465-13487· GAAATATTCAGGAATATCTTAGC 
13466-13488 AAATATTCAGGAATATCTTAGCA 
13467-13489 AATATTCAGGAATATCTTAGCAT 
13468-13490 ATATTCAGGAATATCTTAGCATC 
13469-13491 TATTCAGGAATATCTTAGCATCC 
13470-13492 ATTCAGGAATATCTTAGCATCCT 
13471-13493 TTCAGGAATATCTTAGCATCCTT 
13472-13494 TCAGGAATATCTTAGCATCCTTA 
13473-13495 CAGGAATATCTTAGCATCCTTAC 
13474-13496 AGGAATATCTTAGCATCCTTACC 
13475-13497 GGAATATCTTAGCATCCTTACCG 
13476-13498 GAATATCTTAGCATCCTTACCGA 
13477-13499 AATATCTTAGCATCCTTACCGAT 
13478-13500 ATATCTTAGCATCCTTACCGATC 
13479-13501 TATCTTAGCATCCTTACCGATCC 
13480-13502 ATCTTAGCATCCTTACCGATCCA 
13481-13503 TCTTAGCATCCTTACCGATCCAG 
13482-13504 CTTAGCATCCTTACCGATCCAGA 
13483-13505 TTAGCATCCTTACCGATCCAGAT 
13484-13506 TAGCATCCTTACCGATCCAGATG 
13485-13507 AGCATCCTTACCGATCCAGATGG 
13486-13508 GCATCCTTACCGATCCAGATGGA 
13487-13509 CATCCTTACCGATCCAGATGGAA 
13488-13510 ATCCTTACCGATCCAGATGGAAA 
13489-13511 TCCTTACCGATCCAGATGGAAAA 
13490-13512 CCTTACCGATCCAGATGGAAAAG 
13491-13513 CTTACCGATCCAGATGGAAAAGG 
13492-13514 TTACCGATCCAGATGGAAAAGGG 
13493-13515 TACCGATCCAGATGGAAAAGGGA 
13494-13516 ACCGATCCAGATGGAAAAGGGAA 
13495-13517 CCGATCCAGATGGAAAAGGGAAA 
13496-13518 CGATCCAGATGGAAAAGGGAAAG 
13497-13519 GATCCAGATGGAAAAGGGAAAGA 
13498-13520 ATCCAGATGGAAAAGGGAAAGAG 
13499-13521 TCCAGATGGAAAAGGGAAAGAGA 
13500-13522 CCAGATGGAAAAGGGAAAGAGAA 
13501-13523 CAGATGGAAAAGGGAAAGAGAAG 
13502-13524 AGATGGAAAAGGGAAAGAGAAGA 
13503-13525 GATGGAAAAGGGAAAGAGAAGAT 
13504-13526 ATGGAAAAGGGAAAGAGAAGATT 
13505-13527 TGGAAAAGGGAAAGAGAAGATTG 
13506-13528 GGAAAAGGGAAAGAGAAGATTGC 
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13507-13529 GAAAAGGGAAAGAGAAGATTGCA 
13508-13530 AAAAGGGAAAGAGAAGATTGCAG 
13509-13531 AAAGGGAAAGAGAAGATTGCAGA 
13510-13532 AAGGGAAAGAGAAGATTGCAGAG 
13511-13533 AGGGAAAGAGAAGATTGCAGAGC 
13512-13534 GGGAAAGAGAAGATTGCAGAGCT 
13513-13535 GGAAAGAGAAGATTGCAGAGCTT 
13514-13536 GAAAGAGAAGATTGCAGAGCTTT 
13515-13537 AAAGAGAAGATTGCAGAGCTTTC 
13516-13538 AAGAGAAGATTGCAGAGCTTTCT 
13517-13539 AGAGAAGATTGCAGAGCTTTCTG 
13518-13540 GAGAAGATTGCAGAGCTTTCTGC 
13519-13541 AGAAGATTGCAGAGCTTTCTGCC 
13520-13542 GAAGATTGCAGAGCTTTCTGCCA 
13521-13543 AAGATTGCAGAGCTTTCTGCCAC 
13522-13544 AGATTGCAGAGCTTTCTGCCACT 
13523-13545 GATTGCAGAGCTTTCTGCCACTG 
13524-13546 ATTGCAGAGCTTTCTGCCACTGC 
13525-13547 TTGCAGAGCTTTCTGCCACTGCT 
13526-13548 TGCAGAGCTTTCTGCCACTGCTC 
13527-13549 GCAGAGCTTTCTGCCACTGCTCA 
13528-13550 CAGAGCTTTCTGCCACTGCTCAG 
13529-13551 AGAGCTTTCTGCCACTGCTCAGG 
13530-13552 GAGCTTTCTGCCACTGCTCAGGA 
13531-13553 AGCTTTCTGCCACTGCTCAGGAA 
13532-13554 GCTTTCTGCCACTGCTCAGGAAA 
13533-13555 CTTTCTGCCACTGCTCAGGAAAT 
13534-13556 TTTCTGCCACTGCTCAGGAAATA 
13535-13557 TTCTGCCACTGCTCAGGAAATAA 
13536-13558 TCTGCCACTGCTCAGGAAATAAT 
13537-13559 CTGCCACTGCTCAGGAAATAATT 
13538-13560 TGCCACTGCTCAGGAAATAATTA 
13539-13561 GCCACTGCTCAGGAAATAATTAA 
13540-13562 CCACTGCTCAGGAAATAATTAAA 
13541-13563 CACTGCTCAGGAAATAATTAAAA 
13542-13564 ACTGCTCAGGAAATAATTAAAAG 
13543-13565 CTGCTCAGGAAATAATTAAAAGC 
13544-13566 TGCTCAGGAAATAATTAAAAGCC 
13545-13567 GCTCAGGAAATAATTAAAAGCCA 
13546-13568 CTCAGGAAATAATTAAAAGCCAG 
13547-13569 TCAGGAAATAATTAAAAGCCAGG 
13548-13570 CAGGAAATAATTAAAAGCCAGGC 
13549-13571 AGGAAATAATTAAAAGCCAGGCC 
13550-13572 GGAAATAATTAAAAGCCAGGCCA 
13551-13573 GAAATAATTAAAAGCCAGGCCAT 
13552-13574 AAATAATTAAAAGCCAGGCCATT 
13553-13575 AATAATTAAAAGCCAGGCCATTG 
13554-13576 ATAATTAAAAGCCAGGCCATTGC 
13555-13577 TAATTAAAAGCCAGGCCATTGCG 
13556-13578 AATTAAAAGCCAGGCCATTGCGA 
13557-13579 ATTAAAAGCCAGGCCATTGCGAC 
13558-13580 TTAAAAGCCAGGCCATTGCGACG 
13559-13581 TAAAAGCCAGGCCATTGCGACGA 
13560-13582 AAAAGCCAGGCCATTGCGACGAA 
13561-13583 AAAGCCAGGCCATTGCGACGAAG 
13562-13584 AAGCCAGGCCATTGCGACGAAGA 
13563-13585 AGCCAGGCCATTGCGACGAAGAA 
13564-13586 GCCAGGCCATTGCGACGAAGAAA 
13565-13587 CCAGGCCATTGCGACGAAGAAAA 
13566-13588 CAGGCCATTGCGACGAAGAAAAT 
13567-13589 AGGCCATTGCGACGAAGAAAATA 
13568-13590 GGCCATTGCGACGAAGAAAATAA 
13569-13591 GCCATTGCGACGAAGAAAATAAT 
13570-13592 CCATTGCGACGAAGAAAATAATT 
13571-13593 CATTGCGACGAAGAAAATAATTT 
13572-13594 ATTGCGACGAAGAAAATAATTTC 
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13573-13595 TTGCGACGAAGAAAATAATTTCT 
13574-13596 TGCGACGAAGAAAATAATTTCTG 
13575-13597 GCGACGAAGAAAATAATTTCTGA 
13576-13598 CGACGAAGAAAATAATTTCTGAT 
13577-13599 GACGAAGAAAATAATTTCTGATT 
13578-13600 ACGAAGAAAATAATTTCTGATTA 
13579-13601 CGAAGAAAATAATTTCTGATTAC 
13580-13602 GAAGAAAATAATTTCTGATTACC 
13581-13603 AAGAAAATAATTTCTGATTACCA 
13582-13604 AGAAAATAATTTCTGATTACCAC 
13583-13605 GAAAATAATTTCTGATTACCACC 
13584-13606 AAAATAATTTCTGATTACCACCA 
13585-13607 AAATAATTTCTGATTACCACCAG 
13586-13608 AATAATTTCTGATTACCACCAGC 
13587-13609 ATAATTTCTGATTACCACCAGCA 
13588-13610 TAATTTCTGATTACCACCAGCAG 
13589-13611 AATTTCTGATTACCACCAGCAGT 
13590-13612 ATTTCTGATTACCACCAGCAGTT 
13591-13613 TTTCTGATTACCACCAGCAGTTT 
13592-13614 TTCTGATTACCACCAGCAGTTTA 
13593-13615 TCTGATTACCACCAGCAGTTTAG 
13594-13616 CTGATTACCACCAGCAGTTTAGA 
13595-13617 TGATTACCACCAGCAGTTTAGAT 
13596-13618 GATTACCACCAGCAGTTTAGATA 
13597-13619 ATTACCACCAGCAGTTTAGATAT 
13598-13620 TTACCACCAGCAGTTTAGATATA 
13599-13621 TACCACCAGCAGTTTAGATATAA 
13600-13622 ACCACCAGCAGTTTAGATATAAA 
13601-13623 CCACCAGCAGTTTAGATATAAAC 
13602-13624 CACCAGCAGTTTAGATATAAACT 
13603-13625 ACCAGCAGTTTAGATATAAACTG 
13604-13626 CCAGCAGTTTAGATATAAACTGC 
13605-13627 CAGCAGTTTAGATATAAACTGCA 
13606-13628 AGCAGTTTAGATATAAACTGCAA 
13607-13629 GCAGTTTAGATATAAACTGCAAG 
13608-13630 CAGTTTAGATATAAACTGCAAGA 
13609-13631 AGTTTAGATATAAACTGCAAGAT 
13610-13632 GTTTAGATATAAACTGCAAGATT 
13611-13633 TTTAGATATAAACTGCAAGATTT 
13612-13634 TTAGATATAAACTGCAAGATTTT 
13613-13635 TAGATATAAACTGCAAGATTTTT 
13614-13636 AGATATAAACTGCAAGATTTTTC 
13615-13637 GATATAAACTGCAAGATTTTTCA 
13616-13638 ATATAAACTGCAAGATTTTTCAG 
13617-13639 TATAAACTGCAAGATTTTTCAGA 
13618-13640 ATAAACTGCAAGATTTTTCAGAC 
13619-13641 TAAACTGCAAGATTTTTCAGACC 
13620-13642 AAACTGCAAGATTTTTCAGACCA 
13621-13643 AACTGCAAGATTTTTCAGACCAA 
13622-13644 ACTGCAAGATTTTTCAGACCAAC 
13623-13645 CTGCAAGATTTTTCAGACCAACT 
13624-13646 TGCAAGATTTTTCAGACCAACTC 
13625-13647 GCAAGATTTTTCAGACCAACTCT 
13626-13648 CAAGATTTTTCAGACCAACTCTC 
13627-13649 AAGATTTTTCAGACCAACTCTCT 
13628-13650 AGATTTTTCAGACCAACTCTCTG 
13629-13651 GATTTTTCAGACCAACTCTCTGA 
13630-13652 ATTTTTCAGACCAACTCTCTGAT 
13631-13653 TTTTTCAGACCAACTCTCTGATT 
13632-13654 TTTTCAGACCAACTCTCTGATTA 
13633-13655 TTTCAGACCAACTCTCTGATTAC 
13634-13656 TTCAGACCAACTCTCTGATTACT 
13635-13657 TCAGACCAACTCTCTGATTACTA 
13636-13658 CAGACCAACTCTCTGATTACTAT 
13637-13659 AGACCAACTCTCTGATTACTATG 
13638-13660 GACCAACTCTCTGATTACTATGA 
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13639-13661 ACCAACTCTCTGATTACTATGAA 
13640-13662 CCAACTCTCTGATTACTATGAAA 
13641-13663 CAACTCTCTGATTACTATGAAAA 
13642-13664 AACTCTCTGATTACTATGAAAAA 
13643-13665 ACTCTCTGATTACTATGAAAAAT 
13644-13666 CTCTCTGATTACTATGAAAAATT 
13645-13667 TCTCTGATTACTATGAAAAATTT 
13646-13668 CTCTGATTACTATGAAAAATTTA 
13647-13669 TCTGATTACTATGAAAAATTTAT 
13648-13670 CTGATTACTATGAAAAATTTATT 
13649-13671 TGATTACTATGAAAAATTTATTG 
13650-13672 GATTACTATGAAAAATTTATTGC 
13651-13673 ATTACTATGAAAAATTTATTGCT 
13652-13674 TTACTATGAAAAATTTATTGCTG 
13653-13675 TACTATGAAAAATTTATTGCTGA 
13654-13676 ACTATGAAAAATTTATTGCTGAA 
13655-13677 CTATGAAAAATTTATTGCTGAAT 
13656-13678 TATGAAAAATTTATTGCTGAATC 
13657-13679 ATGAAAAATTTATTGCTGAATCC 
13658-13680 TGAAAAATTTATTGCTGAATCCA 
13659-13681 GAAAAATTTATTGCTGAATCCAA 
13660-13682 AAAAATTTATTGCTGAATCCAAA 
13661-13683 AAAATTTATTGCTGAATCCAAAA 
13662-13684 AAATTTATTGCTGAATCCAAAAG 
13663-13685 AATTTATTGCTGAATCCAAAAGA 
13664-13686 ATTTATTGCTGAATCCAAAAGAT 
13665-13687 TTTATTGCTGAATCCAAAAGATT 
13666-13688 TTATTGCTGAATCCAAAAGATTG 
13667-13689 TATTGCTGAATCCAAAAGATTGA 
13668-13690 ATTGCTGAATCCAAAAGATTGAT 
13669-13691 TTGCTGAATCCAAAAGATTGATT 
13670-13692 TGCTGAATCCAAAAGATTGATTG 
13671-13693 GCTGAATCCAAAAGATTGATTGA 
13672-13694 CTGAATCCAAAAGATTGATTGAC 
13673-13695 TGAATCCAAAAGATTGATTGACC 
13674-13696 GAATCCAAAAGATTGATTGACCT 
13675-13697 AATCCAAAAGATTGATTGACCTG 
13676-13698 ATCCAAAAGATTGATTGACCTGT 
13677-13699 TCCAAAAGATTGATTGACCTGTC 
13678-13700 CCAAAAGATTGATTGACCTGTCC 
13679-13701 CAAAAGATTGATTGACCTGTCCA 
13680-13702 AAAAGATTGATTGACCTGTCCAT 
13681-13703 AAAGATTGATTGACCTGTCCATT 
13682-13704 AAGATTGATTGACCTGTCCATTC 
13683-13705 AGATTGATTGACCTGTCCATTCA 
13684-13706 GATTGATTGACCTGTCCATTCAA 
13685-13707 ATTGATTGACCTGTCCATTCAAA 
13686-13708 TTGATTGACCTGTCCATTCAAAA 
13687-13709 TGATTGACCTGTCCATTCAAAAC 
13688-13710 GATTGACCTGTCCATTCAAAACT 
13689-13711 ATTGACCTGTCCATTCAAAACTA 
13690-13712 TTGACCTGTCCATTCAAAACTAC 
13691-13713 TGACCTGTCCATTCAAAACTACC 
13692-13714 GACCTGTCCATTCAAAACTACCA 
13693-13715 ACCTGTCCATTCAAAACTACCAC 
13694-13716 CCTGTCCATTCAAAACTACCACA 
13695-13.717 CTGTCCATTCAAAACTACCACAC 
13696-13718 TGTCCATTCAAAACTACCACACA 
13697-13719 GTCCATTCAAAACTACCACACAT 
13698-13720 TCCATTCAAAACTACCACACATT 
13699-13721 CCATTCAAAACTACCACACATTT 
13700-13722 CATTCAAAACTACCACACATTTC 
13701-13723 ATTCAAAACTACCACACATTTCT 
13702-13724 TTCAAAACTACCACACATTTCTG 
13703-13725 TCAAAACTACCACACATTTCTGA 
13704-13726 CAAAACTACCACACATTTCTGAT 
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13705-13727 AAAACTACCACACATTTCTGATA 
13706-13728 AAACTACCACACATTTCTGATAT 
13707-13729 AACTACCACACATTTCTGATATA 
13708-13730 ACTACCACACATTTCTGATATAC 
13709-13731 CTACCACACATTTCTGATATACA 
13710-13732 TACCACACATTTCTGATATACAT 
13711-13733 ACCACACATTTCTGATATACATC 
13712-13734 CCACACATTTCTGATATACATCA 
13713-13735 CACACATTTCTGATATACATCAC 
13714-13736 ACACATTTCTGATATACATCACG 
13715-13737 CACATTTCTGATATACATCACGG 
13716-13738 ACATTTCTGATATACATCACGGA 
13717-13739 CATTTCTGATATACATCACGGAG 
13718-13740 ATTTCTGATATACATCACGGAGT 
13719-13741 .TTTCTGATATACATCACGGAGTT 
13720-137 42 TTCTGATATACATCACGGAGTTA 
13721-13743 TCTGATATACATCACGGAGTTAC 
13722-13744 CTGATATACATCACGGAGTTACT 
13723-13745 TGATATACATCACGGAGTTACTG 
13724-13746 GATATACATCACGGAGTTACTGA 
13725-13747 ATATACATCACGGAGTTACTGAA 
13726-13748 TATACATCACGGAGTTACTGAAA 
13727-13749 ATACATCACGGAGTTACTGAAAA 
13728-13750 TACATCACGGAGTTACTGAAAAA 
13729-137 51 ACATCACGGAGTTACTGAAAAAG 
13730-137 52 CATCACGGAGTTACTGAAAAAGC 
13731-13753 ATCACGGAGTTACTGAAAAAGCT 
13732-13754 TCACGGAGTTACTGAAAAAGCTG 
13733-13755 CACGGAGTTACTGAAAAAGCTGC 
13734-13756 ACGGAGTTACTGAAAAAGCTGCA 
13735-13757 CGGAGTTACTGAAAAAGCTGCAA 
13736-13758 GGAGTTACTGAAAAAGCTGCAAT 
13737-13759 GAGTTACTGAAAAAGCTGCAATC 
13738-13760 AGTTACTGAAAAAGCTGCAATCA 
13739-13761 GTTACTGAAAAAGCTGCAATCAA 
13740-13762 TTACTGAAAAAGCTGCAATCAAC 
13741-13763 TACTGAAAAAGCTGCAATCAACC 
13742-13764 ACTGAAAAAGCTGCAATCAACCA 
13743-13765 CTGAAAAAGCTGCAATCAACCAC 
13744-13766 TGAAAAAGCTGCAATCAACCACA 
13745-13767 GAAAAAGCTGCAATCAACCACAG 
13746-13768 AAAAAGCTGCAATCAACCACAGT 
13747-13769 AAAAGCTGCAATCAACCACAGTC 
13748-13770 AAAGCTGCAATCAACCACAGTCA 
13749-13771 AAGCTGCAATCAACCACAGTCAT 
13750-13772 AGCTGCAATCAACCACAGTCATG 
13751-13773 GCTGCAATCAACCACAGTCATGA 
13752-13774 CTGCAATCAACCACAGTCATGAA 
13753-13775 TGCAATCAACCACAGTCATGAAC 
13754-13776 GCAATCAACCACAGTCATGAACC 
13755-13777 CAATCAACCACAGTCATGAACCC 
13756-13778 AATCAACCACAGTCATGAACCCC 
13757-13779 ATCAACCACAGTCATGAACCCCT 
13758-13780 TCAACCACAGTCATGAACCCCTA 
13759-13781 CAACCACAGTCATGAACCCCTAC 
13760-13782 AACCACAGTCATGAACCCCTACA 
13761-13783 ACCACAGTCATGAACCCCTACAT 
13762-13784 CCACAGTCATGAACCCCTACATG 
13763-13785 CACAGTCATGAACCCCTACATGA 
13764-13786 ACAGTCATGAACCCCTACATGAA 
13765-13787 CAGTCATGAACCCCTACATGAAG 
13766-13788 AGTCATGAACCCCTACATGAAGC 
13767-13789 GTCATGAACCCCTACATGAAGCT 
13768-13790 TCATGAACCCCTACATGAAGCTT 
13769-13791 CATGAACCCCTACATGAAGCTTG 
13770-13792 ATGAACCCCTACATGAAGCTTGC 
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13771-137 93 TGAACCCCTACATGAAGCTTGCT 
13772-13794 GAACCCCTACATGAAGCTTGCTC 
13773-13795 AACCCCTACATGAAGCTTGCTCC 
13774-13796 ACCCCTACATGAAGCTTGCTCCA 
13775-13797 CCCCTACATGAAGCTTGCTCCAG 
13776-13798· CCCTACATGAAGCTTGCTCCAGG 
13777-13799 CCTACATGAAGCTTGCTCCAGGA 
13778-13800 CTACATGAAGCTTGCTCCAGGAG 
13779-13801 TACATGAAGCTTGCTCCAGGAGA 
13780-13802 ACATGAAGCTTGCTCCAGGAGAA 
13781-13803 CATGAAGCTTGCTCCAGGAGAAC 
13782-13804 ATGAAGCTTGCTCCAGGAGAACT 
13783-13805 TGAAGCTTGCTCCAGGAGAACTT 
13784-13806 GAAGCTTGCTCCAGGAGAACTTA 
13785-13807 AAGCTTGCTCCAGGAGAACTTAC 
13786-13808 AGCTTGCTCCAGGAGAACTTACT 
13787-13809 GCTTGCTCCAGGAGAACTTACTA 
13788-13810 CTTGCTCCAGGAGAACTTACTAT 
13789-13811 TTGCTCCAGGAGAACTTACTATC 
13790-13812 TGCTCCAGGAGAACTTACTATCA 
13791-13813 GCTCCAGGAGAACTTACTATCAT 
13792-13814 CTCCAGGAGAACTTACTATCATC 
13793-13815 TCCAGGAGAACTTACTATCATCC 
13794-13816 CCAGGAGAACTTACTATCATCCT 
13795-13817 CAGGAGAACTTACTATCATCCTC 
13796-13818 AGGAGAACTTACTATCATCCTCT 
13797-13819 GGAGAACTTACTATCATCCTCTA 
13821-13843 TTTTTTAAAAGAAATCTTCATTT 
13822-13844 TTTTTAAAAGAAATCTTCATTTA 
13823-13845 TTTTAAAAGAAATCTTCATTTAT 
13824-13846 TTTAAAAGAAATCTTCATTTATT 
13825-13847 TTAAAAGAAATCTTCATTTATTC 
13826-13848 TAAAAGAAATCTTCATTTATTCT 
13827-13849 AAAAGAAATCTTCATTTATTCTT 
13828-13850 AAAGAAATCTTCATTTATTCTTC 
13829-13851 AAGAAATCTTCATTTATTCTTCT 
13830-13852 AGAAATCTTCATTTATTCTTCTT 
13831-13853 GAAATCTTCATTTATTCTTCTTT 
13832-13854 AAATCTTCATTTATTCTTCTTTT 
13833-13855 1 AATCTTCATTTATTCTTCTTTTC 
13834-13856 ATCTTCATTTATTCTTCTTTTCC 
13835-13857 TCTTCATTTATTCTTCTTTTCCA 
13836-13858 CTTCATTTATTCTTCTTTTCCAA 
13837-13859 TTCATTTATTCTTCTTTTCCAAT 
13838-13860 TCATTTATTCTTCTTTTCCAATT 
13839-13861 CATTTATTCTTCTTTTCCAATTG' 
13840-13862 ATTTATTCTTCTTTTCCAATTGA 
13841-13863 TTTATTCTTCTTTTCCAATTGAA 
13842-13864 TTATTCTTCTTTTCCAATTGAAC 
13843-13865 TATTCTTCTTTTCCAATTGAACT 
13844-13866 ATTCTTCTTTTCCAATTGAACTT 
13845-13867 TTCTTCTTTTCCAATTGAACTTT 
13846-13868 TCTTCTTTTCCAATTGAACTTTC 
13847-13869 CTTCTTTTCCAATTGAACTTTCA 
13848-13870 TTCTTTTCCAATTGAACTTTCAC 
13849-13871 TCTTTTCCAATTGAACTTTCACA 
13850-13872 CTTTTCCAATTGAACTTTCACAT 
13851-13873 TTTTCCAATTGAACTTTCACATA 
13852-13874 TTTCCAATTGAACTTTCACATAG 
13853-13875 TTCCAATTGAACTTTCACATAGC 
13854-13876 TCCAATTGAACTTTCACATAGCA 
13855-13877 CCAATTGAACTTTCACATAGCAC 
13856-13878 CAATTGAACTTTCACATAGCACA 
13857-13879 AATTGAACTTTCACATAGCACAG 
13858-13880 ATTGAACTTTCACATAGCACAGA 
13859-13881 TTGAACTTTCACATAGCACAGAA 
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13860-13882 TGAACTTTCACATAGCACAGAAA 
13861-13883 GAACTTTCACATAGCACAGAAAA 
13862-13884 AACTTTCACATAGCACAGAAAAA 
13863-13885 ACTTTCACATAGCACAGAAAAAA 
13864-13886 CTTTCACATAGCACAGAAAAAAT 
13865-13887 TTTCACATAGCACAGAAAAAATT 
13866-13888 TTCACATAGCACAGAAAAAATTC 
13867-13889 TCACATAGCACAGAAAAAATTCA 
13868-13890 CACATAGCACAGAAAAAATTCAA 
13869-13891 ACATAGCACAGAAAAAATTCAAA 
13870-13892 CATAGCACAGAAAAAATTCAAAC 
13871-13893 ATAGCACAGAAAAAATTCAAACT 
13872-13894 TAGCACAGAAAAAATTCAAACTG 
13873-13895 AGCACAGAAAAAATTCAAACTGC 
13874-13896 GCACAGAAAAAATTCAAACTGCC 
13875-13897 CACAGAAAAAATTCAAACTGCCT 
13876-13898 ACAGAAAAAATTCAAACTGCCTA 
13877-13899 CAGAAAAAATTCAAACTGCCTAT 
13878-13900 AGAAAAAATTCAAACTGCCTATA 
13879-13901 GAAAAAATTCAAACTGCCTATAT 
13880-13902 AAAAAATTCAAACTGCCTATATT 
13881-13903 AAAAATTCAAACTGCCTATATTG 
13882-13904 AAAATTCAAACTGCCTATATTGA 
13883-13905 AAATTCAAACTGCCTATATTGAT 
13884-13906 AATTCAAACTGCCTATATTGATA 
13885-13907 ATTCAAACTGCCTATATTGATAA 
13886-13908 TTCAAACTGCCTATATTGATAAA 
13887-13909 TCAAACTGCCTATATTGATAAAA 
13888-13910 CAAACTGCCTATATTGATAAAAC 
13889-13911 AAACTGCCTATATTGATAAAACC 
13890-13912 AACTGCCTATATTGATAAAACCA 
13891-13913 ACTGCCTATATTGATAAAACCAT 
13892-13914 CTGCCTATATTGATAAAACCATA 
13893-13915 TGCCTATATTGATAAAACCATAC 
13894-13916 GCCTATATTGATAAAACCATACA 
13895-13917 CCTATATTGATAAAACCATACAG 
13896-13918 CTATATTGATAAAACCATACAGT 
13897-13919 TATATTGATAAAACCATACAGTG 
13898-13920 ATATTGATAAAACCATACAGTGA 
13899-13921 TATTGATAAAACCATACAGTGAG 
13900-13922 ATTGATAAAACCATACAGTGAGC 
13901-13923 TTGATAAAACCATACAGTGAGCC 
13902-13924 TGATAAAACCATACAGTGAGCCA 
13903-13925 GATAAAACCATACAGTGAGCCAG 
13904-13926 ATAAAACCATACAGTGAGCCAGC 
13905-13927 TAAAACCATACAGTGAGCCAGCC 
13906-13928 AAAACCATACAGTGAGCCAGCCT 
13907-13929 AAACCATACAGTGAGCCAGCCTT 
13908-13930 AACCATACAGTGAGCCAGCCTTG 
13909-13931 ACCATACAGTGAGCCAGCCTTGC 
13910-13932 CCATACAGTGAGCCAGCCTTGCA 
13911-13933 CATACAGTGAGCCAGCCTTGCAG 
13912-13934 ATACAGTGAGCCAGCCTTGCAGT 
13913-13935 TACAGTGAGCCAGCCTTGCAGTA 
13914-13936 ACAGTGAGCCAGCCTTGCAGTAG 
13915-13937 CAGTGAGCCAGCCTTGCAGTAGG 
13916-13938 AGTGAGCCAGCCTTGCAGTAGGC 
13917-13939 GTGAGCCAGCCTTGCAGTAGGCA 
13918-13940 TGAGCCAGCCTTGCAGTAGGCAG 
13919-13941 GAGCCAGCCTTGCAGTAGGCAGT 
13920-13942 AGCCAGCCTTGCAGTAGGCAGTA 
13921-13943 GCCAGCCTTGCAGTAGGCAGTAG 
13922-13944 CCAGCCTTGCAGTAGGCAGTAGA 
13923-13945 CAGCCTTGCAGTAGGCAGTAGAC 
13924-13946 AGCCTTGCAGTAGGCAGTAGACT 
13925-13947 GCCTTGCAGTAGGCAGTAGACTA 
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13926-13948 CCTTGCAGTAGGCAGTAGACTAT 
13927-13949 CTTGCAGTAGGCAGTAGACTATA 
13928-13950 TTGCAGTAGGCAGTAGACTATAA 
13929-13951 TGCAGTAGGCAGTAGACTATAAG 
13930-13952 GCAGTAGGCAGTAGACTATAAGC 
13931-13953 CAGTAGGCAGTAGACTATAAGCA 
13932-13954 AGTAGGCAGTAGACTATAAGCAG 
13933-13955 GTAGGCAGTAGACTATAAGCAGA 
13934-13956 TAGGCAGTAGACTATAAGCAGAA 
13935-13957 AGGCAGTAGACTATAAGCAGAAG 
13936-13958 GGCAGTAGACTATAAGCAGAAGC 
13937-13959 GCAGTAGACTATAAGCAGAAGCA 
13938-13960 CAGTAGACTATAAGCAGAAGCAC 
13939-13961 AGTAGACTATAAGCAGAAGCACA 
13940-13962 GTAGACTATAAGCAGAAGCACAT 
13941-13963 TAGACTATAAGCAGAAGCACATA 
13942-13964 AGACTATAAGCAGAAGCACATAT 
13943-13965 GACTATAAGCAGAAGCACATATG 
13944-13966 ACTATAAGCAGAAGCACATATGA 
13945-13967 CTATAAGCAGAAGCACATATGAA 
13946-13968 TATAAGCAGAAGCACATATGAAC 
13947-13969 ATAAGCAGAAGCACATATGAACT 
13948-13970 TAAGCAGAAGCACATATGAACTG 
13949-13971 AAGCAGAAGCACATATGAACTGG 
13950-13 972 AGCAGAAGCACATATGAACTGGA 
13951-13973 GCAGAAGCACATATGAACTGGAC 
13952-13974 CAGAAGCACATATGAACTGGACC 
13953-13975 AGAAGCACATATGAACTGGACCT 
13954-13976 GAAGCACATATGAACTGGACCTG 
13955-13977 AAGCACATATGAACTGGACCTGC 
13956-1397.8 AGCACATATGAACTGGACCTGCA 
13957-13979 GCACATATGAACTGGACCTGCAC 
13958-13980 CACATATGAACTGGACCTGCACC 
13959-13981 ACATATGAACTGGACCTGCACCA 
13960-13982 CATATGAACTGGACCTGCACCAA 
13961-13983 ATATGAACTGGACCTGCACCAAA 
13962-13984 TATGAACTGGACCTGCACCAAAG 
13963-13985 ATGAACTGGACCTGCACCAAAGC 
13964-13986 TGAACTGGACCTGCACCAAAGCT 
13965-13987 GAACTGGACCTGCACCAAAGCTG 
13966-13988 AACTGGACCTGCACCAAAGCTGG 
13967-13989 ACTGGACCTGCACCAAAGCTGGC 
13968-13990 CTGGACCTGCACCAAAGCTGGCA 
13969-13991 TGGACCTGCACCAAAGCTGGCAC 
13970-13992 GGACCTGCACCAAAGCTGGCACC 
13971-13993 GACCTGCACCAAAGCTGGCACCA 
13972-13994 ACCTGCACCAAAGCTGGCACCAG 
13973-13995 CCTGCACCAAAGCTGGCACCAGG 
13974-13996 CTGCACCAAAGCTGGCACCAGGG 
13975-13997 TGCACCAAAGCTGGCACCAGGGC 
13976-13998 GCACCAAAGCTGGCACCAGGGCT 
13977-13999 CACCAAAGCTGGCACCAGGGCTC 
13978-14000 ACCAAAGCTGGCACCAGGGCTCG 
13979-14001 CCAAAGCTGGCACCAGGGCTCGG 
13980-14002 CAAAGCTGGCACCAGGGCTCGGA 
13981-14003 AAAGCTGGCACCAGGGCTCGGAA 
13982-14004 AAGCTGGCACCAGGGCTCGGAAG 
13983-14005 AGCTGGCACCAGGGCTCGGAAGG 
13984-14006 GCTGGCACCAGGGCTCGGAAGGT 
13985-14007 CTGGCACCAGGGCTCGGAAGGTC 
13986-14008 TGGCACCAGGGCTCGGAAGGTCT 
13987-14009 GGCACCAGGGCTCGGAAGGTCTC 
13988-14010 GCACCAGGGCTCGGAAGGTCTCT 
13989-14011 CACCAGGGCTCGGAAGGTCTCTG 
13990-14012 ACCAGGGCTCGGAAGGTCTCTGA 
13991-14013 CCAGGGCTCGGAAGGTCTCTGAA 
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13992-14014 CAGGGCTCGGAAGGTCTCTGAAC 
13993-14015 AGGGCTCGGAAGGTCTCTGAACT 
13994-14016 GGGCTCGGAAGGTCTCTGAACTC 
13995-14017 GGCTCGGAAGGTCTCTGAACTCA 
13996-14018 GCTCGGAAGGTCTCTGAACTCAG 
13997-14019 CTCGGAAGGTCTCTGAACTCAGA 
13998-14020 TCGGAAGGTCTCTGAACTCAGAA 
13999-14021 CGGAAGGTCTCTGAACTCAGAAG 
14000-14022 GGAAGGTCTCTGAACTCAGAAGG 
14001-14023 GAAGGTCTCTGAACTCAGAAGGA 
14002-14024 AAGGTCTCTGAACTCAGAAGGAT 
14003-14025 AGGTCTCTGAACTCAGAAGGATG 
14004-14026 GGTCTCTGAACTCAGAAGGATGG 
14005-14027 GTCTCTGAACTCAGAAGGATGGC 
14006-14028 TCTCTGAACTCAGAAGGATGGCA 
14007-14029 CTCTGAACTCAGAAGGATGGCAT 
14008-14030 TCTGAACTCAGAAGGATGGCATT 
14009-14031 CTGAACTCAGAAGGATGGCATTT 
14010-14032 TGAACTCAGAAGGATGGCATTTT 
14011-14033 GAACTCAGAAGGATGGCATTTTT 
14012-14034 AACTCAGAAGGATGGCATTTTTT 
14013-14035 ACTCAGAAGGATGGCATTTTTTG 
14014-14036 CTCAGAAGGATGGCATTTTTTGC 
14015-14037 TCAGAAGGATGGCATTTTTTGCA 
14016-14038 CAGAAGGATGGCATTTTTTGCAA 
14017-14039 AGAAGGATGGCATTTTTTGCAAG 
14018-14040 GAAGGATGGCATTTTTTGCAAGT 
14019-14041 AAGGATGGCATTTTTTGCAAGTT 
14020-14042 AGGATGGCATTTTTTGCAAGTTA 
14021-14043 GGATGGCATTTTTTGCAAGTTAA 
14022-14044 GATGGCATTTTTTGCAAGTTAAA 
14023-14045 ATGGCATTTTTTGCAAGTTAAAG 
14024-14046 TGGCATTTTTTGCAAGTTAAAGA 
14025-14047 GGCATTTTTTGCAAGTTAAAGAA 
14026-14048 GCATTTTTTGCAAGTTAAAGAAA 
14027-14049 CATTTTTTGCAAGTTAAAGAAAA 
14028-14050 ATTTTTTGCAAGTTAAAGAAAAT 
14029-14051 TTTTTTGCAAGTTAAAGAAAATC 
14030-14052 TTTTTGCAAGTTAAAGAAAATCA 
14031-14053 TTTTGCAAGTTAAAGAAAATCAG 
14032-14054 TTTGCAAGTTAAAGAAAATCAGG 
14033-14055 TTGCAAGTTAAAGAAAATCAGGA 
14034-14056 TGCAAGTTAAAGAAAATCAGGAT 
14035-14057 GCAAGTTAAAGAAAATCAGGATC 
14036-14058 CAAGTTAAAGAAAATCAGGATCT 
14037-14059 AAGTTAAAGAAAATCAGGATCTG 
14038-14060 AGTTAAAGAAAATCAGGATCTGA 
14039-14061 GTTAAAGAAAATCAGGATCTGAG 
14040-14062 TTAAAGAAAATCAGGATCTGAGT 
14041-14063 TAAAGAAAATCAGGATCTGAGTT 
14042-14064 AAAGAAAATCAGGATCTGAGTTA 
14043-14065 AAGAAAATCAGGATCTGAGTTAT 
14044-14066 AGAAAATCAGGATCTGAGTTATT 
14045-14067 GAAAATCAGGATCTGAGTTATTT 
14046-14068 AAAATCAGGATCTGAGTTATTTT 
14047-14069 AAATCAGGATCTGAGTTATTTTG 
14048-14070 AATCAGGATCTGAGTTATTTTGC 
14049-14071 ATCAGGATCTGAGTTATTTTGCT 
14050-14072 TCAGGATCTGAGTTATTTTGCTA 
14051-14073 CAGGATCTGAGTTATTTTGCTAA 
14052-14074 AGGATCTGAGTTATTTTGCTAAA 
14053-14075 GGATCTGAGTTATTTTGCTAAAC 
14054-14076 GATCTGAGTTATTTTGCTAAACT 
14055-14077 ATCTGAGTTATTTTGCTAAACTT 
14056-14078 TCTGAGTTATTTTGCTAAACTTG 
14057-14079 CTGAGTTATTTTGCTAAACTTGG 
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14058-14080 TGAGTTATTTTGCTAAACTTGGG 
14059-14081 GAGTTATTTTGCTAAACTTGGGG 
14060-14082 AGTTATTTTGCTAAACTTGGGGG 
14061-14083 GTTATTTTGCTAAACTTGGGGGA 
14062-14084 TTATTTTGCTAAACTTGGGGGAG 
14063-14085 TATTTTGCTAAACTTGGGGGAGG 
14064-14086 ATTTTGCTAAACTTGGGGGAGGA 
14065-14087 TTTTGCTAAACTTGGGGGAGGAG 
14066-14088 TTTGCTAAACTTGGGGGAGGAGG 
14067-14089 TTGCTAAACTTGGGGGAGGAGGA 
14068-14090 TGCTAAACTTGGGGGAGGAGGAA 
14069-14091 GCTAAACTTGGGGGAGGAGGAAC 
14070-14092 CTAAACTTGGGGGAGGAGGAACA 
14071-14093 TAAACTTGGGGGAGGAGGAACAA 
14072-14094 AAACTTGGGGGAGGAGGAACAAA 
14073-14095 AACTTGGGGGAGGAGGAACAAAT 
14074-14096 ACTTGGGGGAGGAGGAACAAATA 
14075-14097 CTTGGGGGAGGAGGAACAAATAA 
14076-14098 TTGGGGGAGGAGGAACAAATAAA 
14077-14099 TGGGGGAGGAGGAACAAATAAAT 
14078-14100 GGGGGAGGAGGAACAAATAAATG 
14079-14101 GGGGAGGAGGAACAAATAAATGG 
14080-14102 GGGAGGAGGAACAAATAAATGGA 
14081-14103 GGAGGAGGAACAAATAAATGGAG 
14082-14104 GAGGAGGAACAAATAAATGGAGT 
14083-14105 AGGAGGAACAAATAAATGGAGTC 
14084-14106 GGAGGAACAAATAAATGGAGTCT 
14085-14107 GAGGAACAAATAAATGGAGTCTT 
14086-14108 AGGAACAAATAAATGGAGTCTTT 
14087-14109 GGAACAAATAAATGGAGTCTTTA 
14088-14110 GAACAAATAAATGGAGTCTTTAT 
14089-14111 AACAAATAAATGGAGTCTTTATT 
14090-14112 ACAAATAAATGGAGTCTTTATTG 
14091-14113 CAAATAAATGGAGTCTTTATTGT 
14092-14114 AAATAAATGGAGTCTTTATTGTG 
14093-14115 AATAAATGGAGTCTTTATTGTGT 
14094-14116 ATAAATGGAGTCTTTATTGTGTA 
14095-14117 TAAATGGAGTCTTTATTGTGTAT 
14096-14118 AAATGGAGTCTTTATTGTGTATC 
14097-14119 AATGGAGTCTTTATTGTGTATCA 
14098-14120 ATGGAGTCTTTATTGTGTATCAT 
14099-14121 TGGAGTCTTTATTGTGTATCATA 
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SIRNA SILENCING OF APOLIPOPROTEIN B 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application claims the benefit of U.S. Provi
sional Patent Applications Nos. 60/703,226, filed Jul. 27, 
2005 and 60/629,808 filed Nov. 17, 2004, the disclosures of 
each of which are hereby incorporated by reference in their 
entirety for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] Apolipoprotein B (also known as ApoB, apolipo
protein B-100; ApoB-100, apolipoprotein B-48; ApoB-48 
and Ag(x) antigen), is a large glycoprotein that serves an 
indispensable role in the assembly and secretion of lipids 
and in the transport and receptor-mediated uptake and deliv
ery of distinct classes of lipoproteins. Apolipoprotein B was 
cloned (Law eta!., PNAS USA 82:8340-8344 (1985)) and 
mapped to chromosome 2p23-2p24 in 1986 (Deeb et a!., 
PNAS USA 83, 419-422 (1986)). ApoB has a variety of 
ftmctions, from the absorption and processing of dietary 
lipids to the reg11lation of circulating lipoprotein levels 
(Davidson and Shelness, Annu. Rev. Nutr., 20:169-193 
(2000)). Two forms of ApoB have been characterized: 
ApoB-1 00 and ApoB-48. ApoB-100 is the major protein 
component of LDL, contains the domain required for inter
action of this lipoprotein species with the LDL receptor, and 
participates in the transport and delivery of endogenous 
plasma cholesterol (Davidson and Shelness, 2000, supra). 
ApoB-48 circulates in association with chylomicrons and 
chylomicron renmants which are cleared the LDL-receptor
related protein (Davidson and Shelness, 2000, supra). ApoB-
48 plays a role in the delivery of dietary lipid from the small 
intestine to the liver. 

[0003] Susceptibility to atherosclerosis is highly corre
lated with the ambient concentration of apolipoprotein 
B-containing lipoproteins (Davidson and Shelness, 2000, 
supra). Elevated plasma levels of the ApoB-1 00-containing 
lipoprotein Lp(a) are associated with increased risk for 
atherosclerosis and its manifestations, which may include 
hypercholesterolemia (Seed et a!., N. Engl. J Med. 
322:1494-1499 (1990), myocardial infarction (Sandkamp et 
a!., Clin. Chem. 36:20-23 (1990), and thrombosis (Nowak
Gatti eta!., Pediatrics, 99:Ell (1997)). 

[0004] Apolipoprotein B knockout mice (bearing disrup
tions ofbothApoB-100 andApoB-48) have been generated 
which are protected from developing hypercholesterolemia 
when fed a high-fat diet (Farese eta!., PNAS USA. 92:1774-
1778 (1995) and Kim and Young, J Lipid Res., 39:703-723 
(1998)). The incidence of atherosclerosis has been investi
gated in mice expressing exclusively ApoB-1 00 or ApoB-48 
and susceptibility to atherosclerosis was found to be depen
dent on total cholesterol levels. 

[0005] Methods for modulating serum cholesterol using 
antibodies that specifically bind to ApoB are set forth in U.S. 
Pat. Nos. 6,156,315; 6,309,844; and 6,096,516 and WO 
99/18986. Small molecules that lower plasma concentra
tions of apolipoprotein B or apolipoprotein B-containing 
lipoproteins by stimulating a pathway for apolipoprotein B 
degradation are set forth in WO 01/30354. However, these 
compositions must be administered continuously to effec
tively modulate serum cholesterol (i.e., by modulating 
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ApoB). None of the compositions or methods described can 
specifically modulate serum cholesterol on a long term 
basis. 

[0006] Thus, there is a need for compositions and methods 
for specifically modulating apolipoprotein B expression. 
The present invention addresses these and other needs. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides compositions com
prising siRNA molecules that target ApoB expression and 
methods of using such compositions to silence ApoB gene 
expression. In some embodiments, the compositions can 
also be used to modulate (i.e., enhance or decrease) an 
inmmne response. 

[0008] One embodiment of the present invention provides 
a nucleic acid-lipid particle that targets ApoB expression. 
The nucleic acid-lipid particle comprises an siRNA mol
ecule that silences Apolipoprotein B (ApoB) expression; a 
cationic lipid; and a non-cationic lipid. The nucleic acid
lipid particle can further comprise a conjugated lipid that 
inhibits aggregation of particles. The nucleic acid-lipid 
particles comprse an siRNA molecule comprising a 
sequence set forth in Table 1, rows A-F of Table 2. Table 3, 
and Table 4. In some embodiments, the nucleic acid-lipid 
partieles comprise at least 2, 3, 4, 5, or 6 or more siRNA 
molecules comprising the sequences set forth in Table 1, 
rows A-F of Table 2, and Tables 3-7. 

[0009] The cationic lipid may be, e.g., N,N-dioleyl-N,N
dimethylanunonium chloride (DODAC), N,N-distearyl-N, 
N-dimethylanm1onium bromide (DDAB), N-(1-(2,3-dio
leoyloxy)propyl)-N,N,N-trimethylammonium chloride 
(DO TAP), N -(1-(2,3-dioleyloxy )propyl)-N,N,N -trimethy
lannnonium chloride (DOTMA), and N,N-dimethyl-2,3-
dioleyloxy)propylamine (DODMA), 1,2-DiLinoleyloxy-N, 
N-dimethylaminopropane (DLinDMA), and 1,2-
Dilinoleny loxy-N,N -dimethy laminopropane (D LendMA. ), 
or mixtures thereof. The cationic lipid may comprise from 
about 2 mol %to about 60 mol %, about 5 % mol % to about 
45 mol %, about 5 mol % to about 15 mol %, about 30 mol 
% to about 50 mol % or about 40 mol % to about 50 mol % 
of the total lipid present in the particle. 

[0010] The non-cationic lipid may be an anionic lipid or a 
neutral lipid including, but not limited to, dioleoylphosphati
dylethanolamine (DOPE), palmitoyloleoylphosphatidyl
choline (POPC), egg phosphatidylcholine (EPC), dis
tearoylphosphatidyleholine (DSPC), 
palmitoyloleyolphosphatidylglycerol (POPG), dipalmitoyl 
phosphatidyl ethanolamine (DPPE), dimyristoylphosphoet
hanolamine (DMPE), distearoyl-phosphatidyl-ethanolamine 
(DSPE), 16-0-monomethyl PE, 16-0-dimethyl PE, 18-1-
trans PE, palmitoyloleoylphosphatidylethanolamine 
(POPE), 1-stearoy 1-2-oleoy 1-phosphatidyethanolamine 
(SO PE), 1 ,2-dielaidoy 1-sn -glycero-3 -phophoethanolamine 
(transDOPE), cholesterol, or mixtures thereof. The non
cationic lipid comprises from about 5 mol %to about 90 mol 
% or about 20 mol % to about 85 mol % of the total lipid 
present in the particle. 

[0011] The conjugated lipid that inhibits aggregation of 
particles may be a polyethyleneglycol (PEG)-lipid conju
gate, a polyan1ide (ATTA)-lipid conjugate, a cationic-poly
mer-lipid conjugates (CPLs), or mixtures thereof. In one 
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preferred embodiment, the nucleic acid-lipid particules com
prise either a PEG-lipid conjugate or an ATTA-lipid conju
gate together with a CPL. The conjugated lipid that inhibits 
aggregation of particles may comprise a polyethyleneglycol
lipid including, e.g., a PEG-diacylglycerol (DAG), a PEG 
dialkyloxypropyl (DAA), a PEG-phospholipid, a PEG-ce
ramide (Cer), or mixtures thereof. The PEG-DAA conjugate 
may be PEG-dilauryloxypropyl (C12), a PEG-dimyristylox
ypropyl (C14), a PEG-dipalmityloxypropyl (C16), and a 
PEG-distearyloxypropyl (CIS). In some embodiments, the 
conjugated lipid that inhibits aggregation of particles has the 
formula: A-W-Y, wherein: A is a lipid moiety; W is a 
hydrophilic polymer; andY is a polycationic moiety. W may 
be a polymer selected from the group consisting of poly
ethyleneglycol (PEG), polyamide, polylactic acid, polygly
colic acid, polylactic acid/polyglycolic acid copolymers or 
combinations thereof, said polymer having a molecular 
weight of about 250 to about 7000 daltons. In some embodi
ments, Y has at least 4 positive charges at a selected pH. In 
some embodiments, Y may be lysine, arginine, asparagine, 
glutamine, derivatives thereof and combinations thereof. 
The conjugated lipid that prevents aggregation of particles 
may comprise from about 0 mol % to about 20 mol %, about 
0.5 mol %to about 20 mol %, about lmol % to about 15 
mol %, about 4 mol % to about 10 mol %, or about about 2 
mol % of the total lipid present in said particle. 

[0012] In some embodiments, the nucleic acid-lipid par
ticle further comprises cholesterol at, e.g., about 0 mol %to 
about 10 mol %, about 2 mol % to about 10 mol %, about 
10 mol % to about 60 mol % or about 20 mol % to about 45 
mol % of the total lipid present in said particle. 

[0013] In some embodiments, the siRNA in the nucleic 
acid-lipid particle is not substantially degraded after expo
sure of the particle to a nuclease at 3 7° C. for at least 20, 30, 
45, or 60 minutes; or after incubation ofthe particle in serum 
at 37° C. for at least 30, 45, or 60 minutes. 

[0014] In some embodiments, the siRNA is fully encap
sulated in the nucleic acid-lipid particle. In some embodi
ments, the siRNA is complexed to the lipid portion of the 
particle. 

[0015] The present invention further provides pharmaceu
tical compositions comprising the nucleic acid-lipid par
ticles described herein and a phannaceutically acceptable 
carrier. 

[0016] The nucleic acid-lipid particles of the present 
invention are usefbl for the therapeutic delivery of nucleic 
acids comprising an interfering RNA sequence (i.e., an 
siRNA sequence that targets ApoB expression). In particular, 
it is an object of this invention to provide in vitro and in vivo 
methods for treatment of a disease in a ma11l11lal by down
regulating or silencing the transcription and translation of a 
target nucleic acid sequence of interest. In these methods, an 
interfering RNA is formulated into a nucleic acid-lipid 
particle, and the particles are administered to patients requir
ing such treatment. Alternatively, cells are removed from a 
patient, the interfering RNA delivered in vitro, and rein
jected into the patient. In one embodiment, the present 
invention provides for a method of introducing a nucleic 
acid into a cell by contacting a cell with a nucleic acid-lipid 
particle comprised of a cationic lipid, a non-cationic lipid, 
and an interfering RNA. The nucleic acid-lipid particle may 
further comprise a conjugated lipid that inhibits aggregation 
of the particles. 
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[0017] In one embodiment, at least 1%, 2%, 4%, 6%, 8%, 
or 10% of the total injected dose of the nucleic acid-lipid 
particles is present in plasma about 1, 2. 4, 6, 8, 12, 16, 18, 
or 24 hours after injection. In other embodiments, more than 
about 20%, 30%, 40% and as much as 60%, 70% or 80% of 
the total injected dose of the nucleic acid-lipid particles is 
present in plasma about 1, 4, 6, 8, 10, 12, 20, or 24 hours 
after injection. In one embodiment, the effect of an inter
fering RNA (e.g., downregulation of the target sequence) at 
a site proximal or distal to the site of administration is 
detectable at about 12, 24, 48, 72, or 96 hours, or about 6, 
8, 10, 12, 14, 16, 18, 19, 20, 22, 24, 26, or 28 days after 
administration of the nucleic acid-lipid particles. In one 
embodiment, downregulation of expression of the target 
sequence is detectable at about 12, 24, 48, 72, or 96 hours, 
or about 6, 8, 10, 12, 14, 16, 18, 19, 20, 22, 24, 26, or 28 days 
after administration. In some embodiments, downregulation 
of expression of an ApoB sequence is detected by measuring 
ApoB mRNA levels in a biological sample from the mam
mal. In some embodiments, downregulation of expression of 
an ApoB sequence is detected by measuring ApoB protein 
levels in a biological sample from the mammal. In some 
embodiments, downregulation of expression of an ApoB 
sequence is measured by measuring cholesterol levels in a 
biological sample from the mannnal. 

[0018] The particles are suitable for use in intravenous 
nucleic acid transfer as they are stable in circulation, of a 
size required for pharmacodynamic behavior resulting in 
access to extravascular sites and target cell populations. The 
particles are also suitable for subcutaneous and intraperito
neal administration. The invention also provides for phar
maceutically acceptable compositions comprising a nucleic 
acid-lipid particle. 

[0019] Another embodiment of the present invention pro
vides methods for in vivo delivery of interfering RNA (e.g., 
an siRNA that silences expression of Apolipoprotein B). A 
nucleic acid-lipid particle comprising a cationic lipid, a 
non-cationic lipid, an interfering RNA, and optionally a 
conjugated lipid that inhibits aggregation of particles, and is 
administered (e.g., intravenously, intraperitoneally, intra
muscularly, or subcutaneously) to a subject (e.g., a mannnal 
such as a human or a rodent). 

[0020] A further embodiment of the present invention 
provides a method of treating a disease or disorder in a 
ma11l11lalian subject. A therapeutically effective amount of a 
nucleic acid-lipid particle comprising a cationic lipid, a 
non-cationic lipid, a conjugated lipid that inhibits aggrega
tion of particles, and interfering RNA (e.g., an siRNA that 
silences expression of Apolipoprotein B) is administered to 
the mannnalian subject (e.g., a rodent such as a mouse, a 
primate such as a hU111an or a monkey). In some embodi
ments, the disease or disorder is a in which ApoB is 
expressed or overexpressed and expression of ApoB is 
silenced by the siRNA. In some embodiments, the disease or 
disorder is atherosclerosis, angina pectoris, high blood pres
sure, diabetes, or hypothyroidism. In some embodiments, 
the disease or disorder involves hypercholesterolemia (e.g., 
atherosclerosis, angina pectoris, or high blood pressure) and 
serum cholesterol levels are lowered when expression of 
ApoB is silenced by said siRNA. 

[0021] One embodiment of the invention provides a modi
fied siRNA that is capable of silencing expression of a target 
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sequence (i.e., an ApoB sequence), comprising a double
stranded region of about 15 to about 30 nucleotides in length 
and a non-immunostimulatory mismatch motif consisting of 
a 5'-XX'-3' dinucleotide corresponding to a 5'-GU-3' 
dinucleotide in an unmodified siRNA sequence that is 
capable of silencing expression of the target sequence, 
wherein X and X' are independently selected from the group 
consisting of A, U, C, and G, with the proviso that if X is G, 
X' is not U and if X' is U, X is not G. The modified siRNA 
is less inmnmogenic than an siRNA that does not comprise 
the non-inmmnostimulatory mismatch motif. In some 
embodiments, the siRNA comprises one, two, three, or more 
additional immunostimulatory mismatch motifs relative to 
the target sequence. The immunostimulatory mismatch 
motifs may be adjacent to each other or, alternatively, they 
may be separated by 1, 2, 4, 6, 8, 10, or 12 or more 
nucleotides. 

[0022] Another embodiment of the invention provides a 
modified siRNA that is capable of silencing expression of a 
target sequence (i.e., an ApoB sequence) comprising a 
double stranded sequence of about 15 to about 30 nucle
otides in length and an immunostimulatory mismatch motif 
consisting of a 5'-GU-3' dinucleotide corresponding to a 
5'-XX'-3' dinucleotide motif in an unmodified siRNA that is 
capable of silencing expression of a target sequence, 
wherein X and X' are independently selected from the group 
consisting of A, U, C, and G, with the proviso that if X is G, 
X' is not U and if X' is U, X is not G. The modified siRNA 
is more immunogenic than an siRNA that does not comprise 
the immunostimulatory mismatch motif. In some embodi
ments, the siRNA comprises one, two, three, or more 
additional immunostimulatory mismatch motifs relative to 
the target sequence. The innnunostimulatory mismatch 
motifs may be adjacent to each other or, alternatively, they 
may be separated by 1, 2, 4, 6, 8, 10, or 12 or more 
nucleotides. 

[0023] In some embodiments, the siRNA described herein 
are used in methods of silencing expression of a target 
sequence and/or in methods of modulating (i.e., enhancing 
or reducing) immune responses associated with the siRNA. 
An effective amount of the siRNA is administered to a 
mannnalian subject, thereby silencing expression of a target 
sequence (i.e., anApoB sequence) or modulating an immune 
response associated with the siRNA. 

[0024] The invention also provides pharmaceutical com
positions comprising the siRNA molecules (i.e., the siRNA 
sequences that target APoB) described herein. 

[0025] Yet another embodiment of the invention provides 
a method of identifying and modifying an siRNA having 
immtmostimulatory properties. The method comprises (a) 
contacting an unmodified siRNA sequence with a mannna
lian responder cell tmder conditions suitable for the 
responder cell to produce a detectable innnune response; (b) 
identifying the unmodified siRNA sequence as an inmluno
stimulatory siRNA by the presence of a detectable immune 
response in the responder cell; and (c) modifying the immu
nostimulatory siRNA by substituting at least one nucleotide 
with a modified nucleotide, thereby generating a modified 
siRNA sequence that is less inmmnostimulatory than the 
unmodified siRNA sequence. 

[0026] In some embodiments, the modified siRNA com
prises the modified siRNA contains at least one 2'-0-methyl 
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(2'0Me) purine or pyrimidine nucleotide such as a 2'0Me
guanosine, 2'0Me-uridine, 2'0Me-adenosine nucleotide, 
and/or 2'0Me-cytosine nucleotide. In certain instances, the 
unmodified siRNA sequence comprises a 5'-GU-3' motif and 
at least one nucleotide in the 5'-GU-3' motif is substituted 
with a modified nucleotide. In one embodiment, the mam
malian responder cell is a peripheral blood mononuclear cell 
(PBMC). In another embodiment, the detectable innnune 
response comprises production of a cytokine or growth 
factor such as, for exan1ple, TNF-a, TNF-~, IFN-a, IFN-y, 
IL-6, IL-12, or a combination thereof. 

[0027] In another embodiment, the present invention pro
vides isolated nucleic acid molecules comprising an siRNA 
sequence set forth in Table 1, rows A-F of Table 2, and 
Tables 3-7. The siRNA sequence can be modified or 
unmodified and can further include its complementary 
strand, thereby generating an siRNA duplex. 

[0028] Other features, objects, and advantages of the 
invention and its preferred embodiments will become appar
ent from the detailed description, examples. and claims that 
follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 illustrates data showing plasma IFN-a 
levels six hours following administration of SNALP encap
sulating siRNA targeting ApoB. 

[0030] FIG. 2 illustrates data showing IFN-a levels pro
duced by human PBMC 24 hours following contacting the 
PBMC with SNALP encapsulating siRNA targeting ApoB. 

[0031] FIG. 3 illustrates data showing in vitro silencing of 
ApoB in AML12 cells 40 hours after transfection with 
SNALP encapsulating siRNA targeting ApoB. 

[0032] FIG. 4 illustrates data showing in vivo silencing of 
ApoB in mice 48 hours following three once daily treat
ments of siRNA targeting ApoB (2.5 mg/kg). 

[0033] FIG. 5 illustrates data showing ApoB silencing 
from multiple-dose IV administration of SNALP. Values 
describe measured ApoB:GAPDH mRNA ratios as a per
centage of the ratio fmmd in control PBS-treated liver. 
"Mismatch" is a shortform name of the siRNA apob-1-
mismatch. Indicated dosages refer to siRNA amount per 
body weight. Indicated time points refer to time after the 
third and last daily SNALP injection. Each colunm repre
sents the mean of 5 animals and error bars denote the 
standard error of the mean (SEM). 

[0034] FIG. 6 illustrates data showing an extended time 
course of ApoB silencing from multiple-dose IV adminis
tration of SNALP. Values describe measured plasma ApoB 
protein as a percentage of the concentration found in control 
PBS-treated blood. "Mismatch" is a shortfonn name of the 
siRNA apob-1-mismatch. Arrows indicate the three con
secutive days of SNALP injection at a dosage of 5 mg 
siRNA per kg body eight. Each data point represents the 
mean of 5 animals and error bars denote SEM 

[0035] FIG. 7 illustrates data showing ApoB silencing 
from multiple-dose IV administration of SNALP prepared 
via a Stepwise Dilution process. Values describe measured 
ApoB:GAPDH mRNA ratios as a percentage of the ratio 
found in control PBS-treated liver. Samples were collected 
2 days after administration the third and last daily admin-
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istration of SNALP at 5 mg siRNA per kg body weight. Each 
colunm represents the mean of 5 animals and error bars 
denote the standard error of the mean (SEM). 

[0036] FIG. 8 illustrates data showing ApoB silencing 
from multiple-dose IV administration of SNALP containing 
different cationic lipids. Values describe measured ApoB
:GAPDH mRNA ratios as a percentage of the ratio found in 
control PBS-treated liver. "Mismatch" is a shortforn1 name 
of the siRNA apob-1-mismatch. Samples were collected 2 
days after administration the third and last daily adminis
tration of SNALP at 5 mg siRNA per kg body weight. Each 
colunm represents the mean of 5 animals and error bars 
denote the standard error of the mean (SEM). 

[,0037] FIG. 9 illustrates data showing ApoB silencing 
±~om multiple-dose IV administration of SNALP containing 
d1fferent phospholipids. Values describe measured ApoB
:GAPDH mRNA ratios as a percentage of the ratio found in 
control PBS-treated liver. "Mismatch" is a shortfonn name 
of the siRNA apob-1-mismatch. Samples were collected 1 
~ay after administration the third and last daily administra
twn of SNALP at 3.5 mg siRNA per kg body weight. Each 
column represents the mean of 4 (for apob-1 SNALP PBS) 
or 3 (for mismatch SNALP) animals and error bars denote 
the standard error of the mean (SEM). 

[0038] FIG. 10 illustrates data showing a time course of 
ApoB silencing from single-dose IV administration of 
SNALP. Values describe measured plasma ApoB protein as 
a percentage of the concentration found in control PBS
treated blood. "Mismatch" is a shortfonn name of the siRNA 
apob-1-mismatch. On Study Day 0, animals were adminis
tered one SNALP injection at a dosage of 5 mg siRNA per 
kg body weight. Each data point represents the mean of 4 
animals and error bars denote SEM. 

[0039] FIG. 11 illustrates data showing a time course of 
ApoB silencing from single-dose IV administration of 
SNALP. Values describe measured plasma ApoB protein as 
a percentage of the concentration found in control PBS
treated blood. "Mismatch" is a shortfonn name of the siRNA 
apob-1-mismatch. On Study Day 0, animals were adminis
tered one SNALP injection at a dosage of 5 mg siRNA per 
kg body weight. Each data point represents the mean of 4 
animals and error bars denote SEM. 

[00.40] FIG. 12 illustrates data showing the efficacy of 
antl-ApoB SNALP treatment in a hypercholesterolemia 
model. Total cholesterol concentration in female C57BL/6 
mice was monitored in blood collected via tail nick. The red 
arrow indicates the day of IV SNALP administration at a 
dosage of 5 mg siRNA per kg body weight. Each data point 
between Day 0 and 32 (inclusive) represents the mean of 4 
animals. Each data point from Day 35 onwards represents 
the mean of 2 animals. Error bars denote the standard error 
of the mean (SEM). 

[0041] . FIG. 13 illustrates data showing ApoB silencing 
from smgle-dose IV administration of SNALP. Values 
describe measured ApoB:GAPDH mRNA ratios as a per
centage of the ratio found in control PBS-treated liver. 
"~ismatch" is a shortforn1 name of the siRNA apob-1-
mlsmatch. Samples were collected four days after adminis
tration of SNALP at 2 mg siRNA per kg body weight. Each 
column represents the mean of 4 animals (except n=3 for 
mismatch) and error bars denote the standard error of the 
mean (SEM). 
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[0042] FIG. 14 depicts data demonstrating in vivo silenc
ing of ApoB expression following multi -dose intraperitoneal 
a~inistration of SNALP encapsulating ApoB siRNA. 
'L1ver mRNA' values describe measured ApoB:GAPDH 
mRNA ratios as a percentage of the ratio found in control 
PBS-~reated liver. 'Plasma protein' values describe ApoB 
protem as a percentage of the concentration found in control 
PBS-treated plasma. SNALP were administered to animals 
~t. 2 ~g siRNA per kg body weight per injection, with 
lllJectwns on three consecutive days. Samples were col
lected 48 hours after the last administration of SNALP. Each 
column represents the mean of 4 animals (except 3 animals 
for mismatch SNALP) and error bars denote the standard 
error of the mean (SEM). 

[0043] FIG. 15 depicts data demonstrating in vivo silenc
ing of ApoB gene expression following single-dose subcu
taneous administration of SNALP encapsulating ApoB 
siRNA. Values describe measured ApoB:GAPDH mRNA 
ratios as a percentage of the ratio found in control PBS
treated liver. "mismatch" is a shortfonn name of the siRNA 
apob-1-mismatch. Samples were collected 48 hours after 
administ~ation of SNALP at 1, 3 or 10 mg siRNA per kg 
body we1ght. Each column represents the mean of 4 animals 
and error bars denote the standard deviation (SD) of the 
mean. 

~0044] FIG. 16 depicts data demonstrating in vivo silenc
mg .o~ Ap~B gene expression following single-dose IV 
admuustratwn of a panel of SNALP encapsulating ApoB 
siRNA. Values describe measured ApoB:GAPDH mRNA 
ratios as a percentage of the ratio found in control PBS
treated liver. Each colunm represents the mean of 4 animals 
and error bars denote the standard deviation. 

~0045], FIG. 17 depicts data demonstrating in vivo silenc
mg of ApoB gene expression following single-dose IV 
administration of a panel of SNALP encapsulating ApoB 
siRNA: Values describe measured apolipoprotein B protein 
levels 111 plasma a percentage of the apoB levels found in 
control PBS-treated plasma. Each colunm represents the 
mean of 4 animals and error bars denote the propaoated 
standard deviation. "' 

[0046] FIG.18 depicts data reflecting plasma interferon-a 
levels following single-dose IV administration of a panel of 
SNALP encapsulating ApoB siRNA. Values describe mea
sured interferon-alpha levels in plasma at 6 h after dosing. 
Each column represents the mean of 4 animals and error bars 
denote the standard deviation. 

[?047J FIG. 19 depicts data data demonstrating in vivo 
sllet~cl.ng o~ ApoB gene expression following single-dose IV 
a?numstratwn of a panel of SNALP encapsulating ApoB 
s1RNA.. Relative ApoB silencing from 100 nM dosage of 
apoB s1RNA. Values describe measured apolipoprotein B 
protein levels in HepG2 cell supernatants as a percentage of 
the apob levels found in untreated cell supernatants. Each 
column represents the mean of 3 replicates norn1alized to 
total protein levels in celllysates, and error bars denote the 
propagated standard deviation. 

[0048] FIG. 20 is Table 5 which sets forth siRNA 
sequences that target human ApoB and are derived from 
GenBankAccession No. NM_000384. The potential inmm
nostimulatory activity of each siRNA is indicated. 

[0049] FIG. 21 is Table 6 which sets forth siRNA 
sequences that target murine ApoB and are derived from 
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GenBankAccession No. XM_137955. The potential imrnu
nostimulatory activity of each siRNA is indicated. 

[0050] FIG. 22 is Table 7 which sets forth additional 
siRNA sequences that target human ApoB and are derived 
from GenBank Accession No. NM_000384. 

DETAILED DESCRIPTION OF THE 
INVENTION 

I. Introduction 

[0051] The present invention provides nucleic acid-lipid 
particles that target ApoB expression comprising an an 
siRNA that silences ApoB expression; a cationic lipid and a 
non-cationic lipid. In certain instances, the nucleic acid-lipid 
particle can further comprise a conjugated lipid that inhibits 
aggregation of particles. The siRNA sequence can be modi
fied or umnodified. 

[0052] In certain embodiments, the nucleic acid-lipid par
ticles described herein ar particularly useful for silencing 
ApoB expression to treat diseases or disorders associated 
with expression or overexpression of ApoB. Such diseases 
include, e.g., atherosclerosis, angina pectoris, high blood 
pressure, diabetes, hypothyroidism, and hypercholester
olemia. For example, administration of nucleic acid-lipid 
particles comprising the siRNA sequences described herein 
can be used to lower serum cholesterol levels. 

[0053] One embodiment of the present invention is based 
on the surprising discovery that siRNA molecules have 
ilmmmostimulatory effects that can be modulated. 

[0054] Without being bound to any particular theory, it is 
postulated that the siRNA molecules' inununostimulatory 
activity is mediated by Toll-Like Receptor mediated signal
ing. These findings have significant implications for the 
clinical development of RNAi as a novel therapeutic 
approach and in the interpretation of specific gene silencing 
effects using siRNA. For example, immunostimulatory 
siRNA can be modified to disrupt a GU-rich (e.g., a 5'-GU-
3', 5'-UGU-3', 5'-GUGU-3', or a 5'-UGUGU-3' motif), thus 
reducing their illl111unostimulatory properties while retaining 
their ability to silence a target gene (i.e., ApoB). The 
GU-rich motif may be disrupted by substitution of a nucle
otide in the motif or by chemically modifying a nucleotide 
in the motif. Alternatively, the illl111unostimulatory siRNA 
can be used to generate controlled, transient cytokine pro
duction; activated T cell and NK cell proliferation, tumor
specific CTL responses, non-gene specific tumor regression, 
and B cell activation (i.e., antibody production). In addition, 
non-immunostimulatory siRNA can be modified to to com
prise a GU-rich motif, thus enhancing their illl111unostimu
latory properties while retaining their ability to silence a 
target gene (i.e., ApoB). 

II. Definitions 

[0055] The term "Apolipoprotein B" or "ApoB" refers to 
is the main apolipoprotein of chylomicrons and low density 
lipoproteins (LDL). Mutations inApoB are associated with 
hypercholesterolemia. ApoB occurs in the plasma in 2 main 
forms: apoB48 and apoB100 which are synthesized in the 
intestine and liver, respectively, due to an organ-specific stop 
codon. ApoB48 contains 2,152 residues compared to 4,535 
residues in apoB100. Cloning and characterization of ApoB 
is described by e.g., Glickman et a!., PNAS USA 83:5296-
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5300 (1986); Chen eta!., .J. Biol. Chem. 261: 2918-12921 
(1986); and Hospattankar eta!., J. Biol. Chem. 261:9102-
9104 (1986). ApoB sequences are set forth in, e.g., Genbank 
Accession Nos. NM_000384 and BC051278. siRNA 
sequences that target ApoB are set forth in Tables 1-7 and in 
Soutschek et a!., Nature 432:173-178 (2004 ). 

[0056] The term "interfering RNA" or "RNAi" or "inter
fering RNA sequence" refers to double-stranded RNA (i.e., 
duplex RNA) that targets (i.e., silences, reduces, or inhibits) 
expression of a target gene (i.e., by mediating the degrada
tion of mRNAs which are complementary to the sequence of 
the interfering RNA) when the interfering RNA is in the 
same cell as the target gene. Interfering RNA thus refers to 
the double stranded RNA formed by two complementary 
strands or by a single, self-complementary strand. Interfer
ing RNA typically has substantial or complete identity to the 
target gene. The sequence of the interfering RNA can 
correspond to the full length target gene, or a subsequence 
thereof. 

[0057] Interfering RNA includes small-interfering RNA" 
or "siRNA," i.e., interfering RNA of about 15-60, 15-50, 
15-50, or 15-40 (duplex) nucleotides in length, more typi
cally about, 15-30, 15-25 or 19-25 (duplex) nucleotides in 
length, and is preferably about 20-24 or about 21-22 or 
21-23 (duplex) nucleotides in length (e.g., each complemen
tary sequence of the double stranded siRNA is 15-60, 15-50, 
15-50, 15-40, 15-30, 15-25 or 19-25 nucleotides in length, 
preferably about 20-24 or about 21-22 or 21-23 nucleotides 
in length, and the double stranded siRNA is about 15-60, 
15-50, 15-50, 15-40, 15-30, 15-25 or 19-25 preferably about 
20-24 or about 21-22 or 21-23 base pairs in length). siRNA 
duplexes may comprise 3' overhangs of about 1 to about 4 
nucleotides, preferably of about 2 to about 3 nucleotides and 
5' phosphate termini. In some embodiments, the siRNA 
lacks a terminal phosphate. Examples of siRNA include, 
without limitation, a double-stranded polynucleotide mol
ecule assembled from two separate oligonucleotides, 
wherein one strand is the sense strand and the other is the 
complementary antisense strand; a double-stranded poly
nucleotide molecule assembled ±rom a single oligonucle
otide, where the sense and antisense regions are linked by a 
nucleic acid-based or non-nucleic acid-based linker; a 
double-stranded polynucleotide molecule with a hairpin 
secondary structure having self-complementary sense and 
antisense regions; and a circular single-stranded polynucle
otide molecule with two or more loop structures and a stem 
having self-complementary sense and antisense regions, 
where the circular polynucleotide can be processed in vivo 
or in vitro to generate an active double-stranded siRNA 
molecule. 

[0058] The siRNA can be chemically synthesized or may 
be encoded by a plasmid (e.g., transcribed as sequences that 
automatically fold into duplexes with hairpin loops). siRNA 
can also be generated by cleavage of longer dsRNA (e.g., 
dsRNA greater than about 25 nucleotides in length) with the 
E coli RNase III or Dicer. These enzymes process the 
dsRNA into biologically active siRNA (see, e.g., Yang eta!., 
PNAS USA 99: 9942-7 (2002); Calegari eta!., PNAS USA 
99: 14236 (2002); Byrom eta!., Ambion TechNotes 10(1): 
4-6 (2003); Kawasaki eta!., Nucleic Acids Res. 31: 981-7 
(2003); Knight and Bass, Science 293: 2269-71 (2001); and 
Robertson eta!., J. Biol. Chem. 243: 82 (1968)). Preferably, 
dsRNA are at least 50 nucleotides to about 100, 200. 300, 
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400 or 500 nucleotides in length. A dsRNA may be as long 
as 1000, 1500, 2000, 5000 nucleotides in length, or longer. 
The dsRNA can encode for an entire gene transcript or a 
partial gene transcript. 

[0059] "Substantial identity" refers to a sequence-that 
hybridizes to a reference sequence under stringent condi
tions, or to a sequence that has a specified percent identity 
over a specified region of a reference sequence. 

[0060] The phrase "stringent hybridization conditions" 
refers to conditions under which a probe will hybridize to its 
target subsequence, typically in a complex mixture of 
nucleic acids, but to no other sequences. Stringent condi
tions are sequence-dependent and will be different in dif
ferent circumstances. Longer sequences hybridize specifi
cally at higher temperatures. An extensive guide to the 
hybridization of nucleic acids is found in Tijssen, Tech
niques in Biochemistry and Molecular Biology-Hybridiza
tion with Nucleic Probes, "Overview of principles ofhybrid
ization and the strategy of nucleic acid assays" (1993). 
Generally, stringent conditions are selected to be about 
5-10° C. lower than the the melting point (Tm) for the 
specific sequence at a defined ionic strength pH. The Tm is 
the temperature (under defined ionic strength, pH, and 
nucleic concentration) at which 50% of the probes comple
mentary to the target hybridize to the target sequence at 
equilibrium (as the target sequences are present in excess, at 
T m• 50% of the probes are occupied at equilibrium). Strin
gent conditions may also be achieved with the addition of 
destabilizing agents such as formamide. For selective or 
specific hybridization, a positive signal is at least two times 
background, preferably 10 times background hybridization. 

[0061] Exemplary stringent hybridization conditions can 
be as following: 50% fomlalnide, 5xSSC, and 1% SDS, 
incubating at 42° C., or, 5xSSC, 1% SDS, incubating at 65° 
C., with wash in 0.2xSSC, and 0.1% SDS at 65° C. For PCR, 
a temperature of about 36° C. is typical for low stringency 
amplification, although annealing temperatures may vary 
between about 32° C. and 48° C. depending on primer 
length. For high stringency PCR amplification, a tempera
ture of about 62° C. is typical, although high stringency 
annealing temperatures can range from about 50° C. to about 
65° C., depending on the primer length and specificity. 
Typical cycle conditions for both high and low stringency 
amplifications include a denaturation phase of 90° C.-95° C. 
for 30 sec-2 min., an annealing phase lasting 30 sec.-2 min., 
and an extension phase of about 72° c. for 1-2 min. 
Protocols and guidelines for low and high stringency ampli
fication reactions are provided, e.g., in hmis et a!. (1990) 
PCR Protocols, A Guide to Methods and Applications, 
Academic Press, Inc. N.Y.). 

[0062] Nucleic acids that do not hybridize to each other 
under stringent conditions are still substantially identical if 
the polypeptides which they encode are substantially iden
tical. This occurs, for example, when a copy of a nucleic acid 
is created using the maximum codon degeneracy permitted 
by the genetic code. In such cases, the nucleic acids typically 
hybridize under moderately stringent hybridization condi
tions. Exemplary "moderately stringent hybridization con
ditions" include a hybridization in a buffer of 40% forma
mide, 1M NaCl, 1% SDS at 37° C., and a wash in 1xSSC 
at 45° C. A positive hybridization is at least twice back
ground. Those of ordinary skill will readily recognize that 
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alternative hybridization and wash conditions can be utilized 
to provide conditions of similar stringency. Additional 
guidelines for determining hybridization parameters are 
provided in numerous reference, e.g., and Current Protocols 
in Molecular Biology, ed. Ausubel, et a!. 

[0063] The terms "substantially identical" or "substantial 
identity," in the context of two or more nucleic acids, refer 
to two or more sequences or subsequences that are the same 
or have a specified percentage of nucleotides that are the 
same (i.e., at least about 60%, preferably 65%, 70%, 75%, 
preferably 80%, 85%, 90%, or 95% identity over a specified 
region), when compared and aligned for maximum corre
spondence over a comparison window, or designated region 
as measured using one of the following sequence compari
son algorithms or by manual alignn1ent and visual inspec
tion. This definition, when the context indicates, also refers 
analogously to the complement of a sequence. Preferably, 
the substantial identity exists over a region that is at least 
about 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 75, or 100 
nucleotides in length. 

[0064] For sequence comparison, typically one sequence 
acts as a reference sequence, to which test sequences are 
compared. When using a sequence comparison algorithm, 
test and reference sequences are entered into a computer, 
subsequence coordinates are designated, if necessary, and 
sequence algorithm program parameters are designated. 
Default program parameters can be used, or alternative 
parameters can be designated. The sequence comparison 
algorithm then calculates the percent sequence identities for 
the test sequences relative to the reference sequence, based 
on the program parameters. 

[0065] A "comparison window", as used herein, includes 
reference to a segn1ent of any one of the number of con
tiguous positions selected from the group consisting offrom 
20 to 600, usually about 50 to about 200, more usually about 
100 to about 150 in which a sequence may be compared to 
a reference sequence of the same nU111ber of contiguous 
positions after the two sequences are optimally aligned. 
Methods of aligmnent of sequences for comparison are 
well-known in the art. Optimal aligU111ent of sequences for 
comparison can be conducted, e.g., by the local homology 
algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 
(1981 ), by the homology alignment algorithm of Needleman 
& Wunsch, J. Mol. Bioi. 48:443 (1970), by the search for 
similarity method of Pearson & Lipman, PNAS USA 
85:2444 (1988), by computerized implementations of these 
algorithms (GAP, BESTFIT, PASTA, and TFASTA in the 
Wisconsin Genetics Software Package, Genetics Computer 
Group, 575 Science Dr., Madison, Wis.), or by manual 
aligmnent and visual inspection (see, e.g., Current Protocols 
in Molecular Biology (Ausubel et a!., eds. 1995 supple
ment)). 

[0066] A preferred example of algorithm that is suitable 
for determining percent sequence identity and sequence 
similarity are the BLAST and BLAST 2.0 algorithms, which 
are described in Altschul et a!., Nuc. Acids Res. 25:3389-
3402 (1977) and Altschul eta!., J Mol. Bioi. 215:403-410 
(1990), respectively. BLAST and BLAST 2.0 are used, with 
the parameters described herein, to determine percent 
sequence identity for the nucleic acids and proteins of the 
invention. Software for performing BLAST analyses is 
publicly available through the National Center for Biotech-
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nology Information (http://www.ncbi.nlm.nih.gov/). Tins 
algorithm involves first identifYing high scoring sequence 
pairs (HSPs) by identifying short words of length W in the 
query sequence, which either match or satisfy some posi
tive-valued threshold score T when aligned with a word of 
the same length in a database sequence. T is referred to as 
the neighborhood word score threshold (Altschul et a!., 
supra). These initial neighborhood word Juts act as seeds for 
initiating searches to find longer HSPs containing them. The 
word hits are extended in both directions along each 
sequence for as far as the cumulative alignment score can be 
increased. Cumulative scores are calculated using, for nucle
otide sequences, the parameters M (reward score for a pair 
of matclling residues; always >0) aud N (penalty score for 
mismatching residues; always <0). For amino acid 
sequences, a scoring matrix is used to calculate the cumu
lative score. Extension of the word hits in each direction are 
halted when: the cumulative alignment score falls off by the 
quantity X from its maximmn achieved value; the cumula
tive score goes to zero or below, due to the accumulation of 
one or more negative-scoring residue alignments; or the end 
of either sequence is reached. The BLAST algorithm param
eters W, T, aud X determine the sensitivity aud speed of the 
aligmnent. The BLASTN program (for nucleotide 
sequences) uses as defaults a wordlength (W) of 11, an 
expectation (E) or 10, M=5, N=-4 and a comparison of both 
strauds. For amino acid sequences, the BLASTP prograu1 
uses as defaults a wordlength of3, and expectation (E) of 10, 
and the BLOSUM62 scoring matrix (see Henikoff& Heni
kofr: PNAS USA 89:10915 (1989)) alignments (B) of 50, 
expectation (E) of 10, M=5, N=-4, aud a comparison of both 
strauds. 

[0067] The BLAST algorithm also performs a statistical 
analysis of the similarity between two sequences (see, e.g., 
Karlin & Altschul, PNAS USA 90:5873-5787 (1993)). One 
measure of similarity provided by the BLAST algorithm is 
the smallest sum probability (P(N)), which provides an 
indication of the probability by which a match between two 
nucleotide or amino acid sequences would occur by chance. 
For example, a nucleic acid is considered similar to a 
reference sequence if the smallest sum probability in a 
comparison of the test nucleic acid to the reference nucleic 
acid is less than about 0.2, more preferably less than about 
O.Gl, and most preferably less than about 0.001. 

[0068] The phrase "inhibiting expression of a target gene" 
refers to the ability of a siRNA of the invention to silence, 
reduce, or inhibit expression of a target gene (e.g., ApoB). 
To examine the extent of gene silencing, a test sample (e.g., 
a biological sample from organism of interest expressing the 
target gene or a sample of cells in culture expressing the 
target gene) is contacted with au siRNA that silences, 
reduces, or inhibits expression of the target gene. Expression 
of the target gene in the test sample is compared to expres
sion of the target gene in a control sample (e.g., a biological 
sample from orgauism of interest expressing the target gene 
or a sample of cells in culture expressing the target gene) that 
is not contacted with the siRNA. Control samples (i.e., 
samples expressing the target gene) are assigned a value of 
100%. Silencing, inhibition, or reduction of expression of a 
target gene is achieved when the value of test the test sample 
relative to the control sample is about 95%, 90%, 85%, 80%, 
75%, 70%, 65%, 60%, 55%, 50%, 45%, 40%, 35%, 30%, 
25%, 20%, or 10%. Suitable assays include, e.g., examina
tion of protein or mRNA levels using teclmiques known to 
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those of skill in the art such as dot blots, northern blots, in 
situ hybridization, ELISA. immunoprecipitation. enzyme 
function. as well as phenotypic assays known to those of 
skill in the art. 

[0069] An "effective amount" or "therapeutically effective 
amount" of an siRNA is an ammmt sufficient to produce the 
desired effect, e.g., inllibition of expression of a target 
sequence in comparison to the nonnal expression level 
detected in the absence of the siRNA. Inhibition of expres
sion of a target gene or target sequence is achieved when the 
value obtained with the siRNA relative to the control is 
about 90%, 80%, 70%, 60%, 50%, 40%, 30%, 25%, 20%, 
15%, 10%, 5%, or 0%. 

[0070] By "enhance," enhaucement," or "enhaucing" of 
an inunune response by a siRNA is intended to meau a 
detectable enhancement of an inmmne response, typically 
measured by an increase in cytokine production (e.g., IFNy, 
IFNa, TNFa, IL-6, or IL-12) by a responder cell in vitro or 
an increase in cytokine production in the sera of a manuna
liau subject after admi11istration of the siRNA. The amount 
of increase is determined relative to the nonnallevel that is 
detected in the absence of the siRNA or other nucleic acid 
sequence. A detectable increase can be as small as about 5% 
or 10%, or as great as about 80<%, 90% or 100%. More 
typically, a detectable increase is about 20%, 30%, 40%, 
50%, 60%, or 70%. 

[0071] By "decrease" or "decreasing" of au itnmune 
response by a siRNA is intended to meau a detectable 
decrease of an immune response, typically measured by au 
decrease in cytokine production (e.g., IFNy, IFNa, TNFa, 
IL-6, or IL-12) by a responder cell in vitro or an decrease in 
cytokine production in the sera of a mammalian subject after 
administration of the siRNA. The amount of decrease is 
determined relative to the normal level that is detected in the 
absence of the siRNA or other nucleic acid sequence. A 
detectable decrease cau be as small as about 5% or 10%, or 
as great as about 80%, 90% or 100%. More typically, a 
detectable decrease is about 20%, 30%, 40%, 50%, 60%, or 
70%. 

[0072] As used herein, the term "responder cell" refers to 
a cell, preferably a mammalian cell that produces a detect
able immune response when contacted with au immtmo
stimulatory double stranded RNA. Exemplary responder 
cells include, e.g., dendritic cells, macrophages, peripheral 
blood mononuclear cells ("PBMC"), splenocytes, and the 
like. Detectable itnmune responses include, e.g., production 
of cytokines such as IFN-a, IFN-y, TNF-a, IL-l, IL-2, IL-3, 
Il-4, IL-5, IL-6, IL-10, IL-12, IL-13, and TGF. 

[0073] The term "lipid" refers to a group of orgauic 
compounds that include, but are not limited to, esters of fatty 
acids and are characterized by being insoluble in water, but 
soluble in many organic solvents. They are usually divided 
into at least three classes: (1) "simple lipidswhich include 
fats and oils as well as waxes; (2) "compound lipids" which 
include phospholipids and glycolipids; and (3) "derived 
lipids" such as steroids. 

[0074] "Lipid vesicle" refers to auy lipid composition that 
cau be used to deliver a compmmd including, but not limited 
to, liposomes, wherein an aqueous volume is encapsulated 
by an amphipathic lipid bilayer; or wherein the lipids coat au 
interior comprising a large molecular component, such as a 
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plasmid comprising an interfering RNA sequence, with a 
reduced aqueous interior; or lipid aggregates or micelles, 
wherein the encapsulated component is contained within a 
relatively disordered lipid mixture. 

[0075] As used herein, "lipid encapsulated" can refer to a 
lipid formulation that provides a compound with full encap
sulation, partial encapsulation, or both. In some embodi
ments, the nucleic acid is fully encapsulated in the lipid 
formulation (e.g., to fom1 an SPLP, pSPLP, SNALP, or other 
nucleic acid-lipid particle). 

[0076] The nucleic acid-lipid particles of the present 
invention typically have a mean diameter of less than about 
150 1l111 and are substantially nontoxic. In addition, the 
nucleic acids when present in the nucleic acid-lipid particles 
of the present invention are resistant in aqueous solution to 
degradation with a nuclease. Nucleic acid-lipid particles and 
their method of preparation are disclosed in U.S. Pat. Nos. 
5,976,567 and 5,981,501 and PCT Patent Publication No. 
wo 96/40964. 

[0077] Various suitable cationic lipids may be used in the 
present invention, either alone or in combination with one or 
more other cationic lipid species or non-cationic lipid spe
cies. 

[0078] The cationic lipids of Formula I and Formula II 
described herein typically carry a net positive charge at a 
selected pH, such as physiological pH. It has been surpris
ingly found that cationic lipids comprising alk')'l chains with 
multiple sites ohmsaturation, e.g., at least two or three sites 
of unsatnration, are particularly useful for forming lipid
nucleic acid particles with increased membrane fluidity. A 
number of cationic lipids and related analogs, which are also 
useful in the present invention, have been described in 
co-pending U.S. Ser. No. 08/316,399; U.S. Pat. Nos. 5,208, 
036, 5,264,618, 5,279,833 and 5,283,185, and WO 
96/10390. 

[0079] The non-cationic lipids used in the present inven
tion can be any of a variety of neutral uncharged, zwitteri
onic or anionic lipids capable of producing a stable complex. 
They are preferably neutral, although they can alternatively 
be positively or negatively charged. Exan1ples of non
cationic lipids useful in the present invention include: phos
pholipid-related materials, such as lecithin, phosphatidyle
thanolamine, lysolecithin, lysophosphatidylethanolamine, 
phosphatidylserine, phosphatidylinositol, sphingomyelin, 
cephalin, cardiolipin, phosphatidic acid, cerebrosides, dice
tylphosphate, distearoylphosphatidylcholine (DSPC), dio
leoylphosphatidylcholine (DOPC), dipalmitoylphosphati
dylcholine (DPPC), dioleoylphosphatidylglycerol (DOPG), 
dipalmitoylphosphatidylglycerol (DPPG), dioleoyl-phos
phatidylethanolamine (DOPE), palmitoyloleoylphosphati
dylcholine (POPC), palmitoyloleoyl-phosphatidylethanola
mine (POPE) and dioleoyl-phosphatidylethanolamine 4-(N
maleimidomethyl)-cyclohexane-1-carboxylate (DOPE
mal). Non-cationic lipids or sterols such as cholesterol may 
be present. Additional nonphosphorous containing lipids 
are, e.g., stearylamine, dodecylamine, hexadecylamine, 
acetyl palmitate, glycerolricinoleate, hexadecyl stereate, iso
propylmyristate, amphoteric acrylic polymers, triethanola
mine-lauryl sulfate, alkyl-aryl sulfate polyethyloxylated 
fatty acid an1ides, dioctadecyldimethyl anm1onill111 bromide 
and the like, diacylphosphatidylcholine, diacylphosphati
dylethanolamine, ceramide, sphingomyelin, cephalin, and 
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cerebrosides. Other lipids such as lysophosphatidylcholine 
and lysophosphatidylethanolamine may be present. Non
cationic lipids also include polyethylene glycol-based poly
mers such as PEG 2000, PEG 5000 and polyethylene glycol 
conjugated to phospholipids or to ceramides (referred to as 
PEG-Cer), as described in co-pending U.S. Ser. No. 08/316, 
429, incorporated herein by reference. 

[0080] In preferred embodiments, the non-cationic lipids 
are diacylphosphatidylcholine (e.g., distearoylphosphatidyl
choline, dioleoylphosphatidylcholine, dipalmitoylphos
phatidylcholine and dilinoleoylphosphatidylcholine ), dia-
cylphosphatidylethanolamine (e.g., 
dioleoylphosphatidylethanolamine and palmitoylo-
leoylphosphatidy !ethanolamine), ceramide or sphingomy
elin. The acyl groups in these lipids are preferably acyl 
groups derived from fatty acids having C10-C24 carbon 
chains. More preferably the acyl groups are lauroyl, myris
toyl, palmitoyl, stearoyl or oleoyl. In particularly preferred 
embodiments, the non-cationic lipid can be cholesterol, 
1 ,2-sn-dioleoylphosphatidylethanolamine, or egg sphingo
myelin (ESM). 

[0081] In addition to cationic and non-cationic lipids, the 
nucleic acid-lipid particles (e.g., SPLPs and SNALPs of the 
present invention can further comprise a bilayer stabilizing 
component (BSC) such as an ATTA-lipid or a PEG-lipid, 
such as PEG coupled to dialkyloxypropyls (PEG-DAA.) 
(see, U.S. Patent Publication No. 2005017682), PEG 
coupled to diacylglycerol (PEG-DAG) (see, U.S. Patent 
Publication No. 2003077829), PEG coupled to phosphati
dylethanolamine (PE) (PEG-PE), or PEG conjugated to 
ceramides, or a mixture thereof (see, U.S. Pat. No. 5,885, 
613 ). In one preferred embodiment, the BSC is a conjugated 
lipid that inhibits aggregation of the nucleic acid-lipid 
particles. Suitable conjugated lipids include, but are not 
limited to PEG-lipid conjugates, ATTA-lipid conjugates, 
cationic-polymer-lipid conjugates (CPLs) or mixtures 
thereof. In one preferred embodiment, the nucleic acid-lipid 
particles comprise either a PEG-lipid conjugate or an ATTA
lipid conjugate together with a CPL. 

[0082] PEG is a polyethylene glycol, a linear, water
soluble polymer of ethylene PEG repeating units with two 
tenninal hydroxyl groups. PEGs are classified by their 
molecular weights; for example, PEG 2000 has an average 
molecular weight of about 2,000 daltons, and PEG 5000 has 
an average molecular weight of about 5,000 daltons. PEGs 
are connnercially available from Sigma Chemical Co. and 
other companies and include, for example, the following: 
monomethoxypolyethylene glycol (MePEG-OH), 
monomethoxypolyethylene glycol-succinate (MePEG-S), 
monomethoxypolyethy lene glycol-succinimidyl succinate 
(MePEG-S-NHS), monomethoxypolyethylene glycol-amine 
(MePEG-NH2), monomethoxypolyethylene glycol-tresylate 
(MePEG-TRES), and monomethoxypolyethylene glycol
imidazolyl-carbonyl (MePEG-IM). In addition, 
monomethoxypolyethyleneglycol-acetic acid (MePEG
CH2COOH), is particularly useful for preparing the PEG
lipid conjugates including, e.g., PEG-DAA conjugates. 

[0083] In some embodiments, the PEG has an average 
molecular weight offrom about 1000 to about 5000 daltons, 
more preferably, from about 1,000 to about 3,000 daltons 
and, even more preferably, of about 2,000 daltons. The PEG 
can be optionally substituted by an alk')'l, alkoxy, acyl or aryl 
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group. PEG can be conjugated directly to the lipid or may be 
linked to the lipid via a linker moiety. Any linker moiety 
suitable for coupling the PEG to a lipid can be used 
including, e.g., non-ester containing linker moieties and 
ester-containing linker moieties. 

[0084] As used herein, the tenn "non-ester containing 
linker moiety" refers to a linker moiety that does not contain 
a carboxylic ester bond (~OC(O)~). Suitable non-ester 
containing linker moieties include, but are not limited to, 
amido (~(O)NH~), amino (~NR~), carbonyl 
(~(0)~), carbamate (~NHC(O)O~), urea (~NH

C(O)NH~), disulphide (~S~S~), ether (--0~), succi
nyl (~(O)CCH2CH2C(O)~), succinamidyl 
(~NHC(O)CH2CH2C(O)NH~), ether, disulphide, etc. as 
well as combinations thereof (such as a linker containing 
both a carbamate linker moiety and an ami do linker moiety). 
In some embodiments, a carbamate linker is used to couple 
the PEG to the lipid. 

[0085] In other embodiments, an ester containing linker 
moiety is used to couple the PEG to the lipid. Suitable ester 
containing linker moieties include, e.g., carbonate 
(--OC(O)O~), succinoyl, phosphate esters (~0~ 

(O)POH~O~), sulfonate esters, and combinations thereof. 

[0086] As used herein, the tem1 "SNALP" refers to a 
stable nucleic acid lipid particle, including SPLP. A SNALP 
represents a vesicle of lipids coating a reduced aqueous 
interior comprising a nucleic acid (e.g., ssDNA, dsDNA, 
ssRNA, dsRNA, siRNA, or a plasmid, including plasmids 
from which an interfering RNA is transcribed). As used 
herein, the tenn "SPLP" refers to a nucleic acid lipid particle 
comprising a nucleic acid (e.g., a plasmid) encapsulated 
within a lipid vesicle. SNALPs and SPLPs typically contain 
a cationic lipid, a non-cationic lipid, and a lipid that prevents 
aggregation of the particle (e.g., a PEG-lipid conjugate). 
SNALPs and SPLPs have systemic application as they 
exhibit extended circulation lifetimes following intravenous 
(i.v.) injection, accumulate at distal sites (e.g., sites physi
cally separated from the administration site and can mediate 
expression of the transfected gene at these distal sites. 
SPLPs include "pSPLP" which comprise an encapsulated 
condensing agent-nucleic acid complex as set forth in WO 
00/03683. 

[0087] The term "vesicle-fanning lipid" is intended to 
include any amphipathic lipid having a hydrophobic moiety 
and a polar head group, and which by itself can fonn 
spontaneously into bilayer vesicles in water, as exemplified 
by most phospholipids. 

[0088] The term "vesicle-adopting lipid" is intended to 
include any amphipathic lipid that is stably incorporated into 
lipid bilayers in combination with other amphipathic lipids, 
with its hydrophobic moiety in contact with the interior, 
hydrophobic region of the bilayer membrane, and its polar 
head group moiety oriented toward the exterior, polar sur
face of the membrane. Vesicle-adopting lipids include lipids 
that on their own tend to adopt a nonlamellar phase, yet 
which are capable of assuming a bilayer structure in the 
presence of a bilayer-stabilizing component. A typical 
example is DOPE ( dioleoylphosphatidylethanolamine ). 
Bilayer stabilizing components include, but are not limited 
to, conjugated lipids that inhibit aggregation of the SNALPs, 
polyamide oligomers (e.g., ATTA-lipid derivatives), pep
tides, proteins, detergents, lipid-derivatives, PEG-lipid 
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derivatives such as PEG coupled to dialkyloxypropyls, PEG 
coupled to diacylglycerols, PEG coupled to phosphatidyle
thanolamines, and PEG conjugated to ceramides (see, U.S. 
Pat. No. 5,885,613). 

[0089] The term "an1phipathic lipid" refers, in part, to any 
suitable material wherein the hydrophobic portion of the 
lipid material orients into a hydrophobic phase, while the 
hydrophilic portion orients toward the aqueous phase. 
Amphipathic lipids are usually the major component of a 
lipid vesicle. Hydrophilic characteristics derive from the 
presence of polar or charged groups such as carbohydrates, 
phosphate, carboxylic, sulfato, amino, sulfhydryl, nitro, 
hydroxyl and other like groups. Hydrophobicity can be 
conferred by the inclusion of apolar groups that include, but 
are not limited to, long chain saturated and unsaturated 
aliphatic hydrocarbon groups and such groups substituted by 
one or more aromatic, cycloaliphatic or heterocyclic 
group(s). Examples ofamphipathic compounds include, but 
are not limited to, phospholipids, aminolipids and sphin
golipids. Representative examples of phospholipids include, 
but are not limited to, phosphatidylcholine, phosphatidyle
thanolamine, phosphatidylserine, phosphatidylinositol, 
phosphatidic acid, palmitoyloleoyl phosphatidylcholine, 
lysophosphatidylcholine, lysophosphatidylethanolamine, 
dipalmitoylphosphatidylcholine, dioleoylphosphatidylcho
line, distearoylphosphatidylcholine and dilinoleoylphos
phatidylcholine. Other compounds lacking in phosphorus, 
such as sphingolipid, glycosphingolipid families, diacylg
lycerols and ~-acyloxyacids, are also within the group 
designated as amphipathic lipids. Additionally, the amphi
pathic lipid described above can be mixed with other lipids 
including triglycerides and sterols. 

[0090] The term "neutral lipid" refers to any of a number 
of lipid species that exist either in an uncharged or neutral 
zwitterionic fonn at a selected pH. At physiological pH, 
such lipids include, for example, diacylphosphatidylcholine, 
diacylphosphatidylethanolamine, ceramide, sphingomyelin, 
cephalin, cholesterol, cerebrosides and diacylglycerols. 

[0091] The tenn "non-cationic lipid" refers to any neutral 
lipid as described above as well as anionic lipids. 

[0092] The tenn "anionic lipid" refers to any lipid that is 
negatively charged at physiological pH. These lipids 
include, but are not limited to, phosphatidylglycerol, car
diolipin, diacylphosphatidylserine, diacylphosphatidic acid, 
N-dodecanoyl phosphatidylethanolamines, N-succinyl 
phosphatidylethanolamines, N-glutarylphosphatidylethano
lamines, lysylphosphatidylglycerols, palmitoyloleyolphos
phatidylglycerol (POPG), and other anionic modifying 
groups joined to neutral lipids. 

[0093] The tenn "cationic lipid" refers to any of a number 
of lipid species that carry a net positive charge at a selected 
pH, such as physiological pH (e.g., pH of about 7 .0). As used 
herein, physiological pH refers to the pH of a biological fluid 
such as blood or lymph as well as the pH of a cellular 
compartment such as an endosome, an acidic endosome, or 
a lysosome). Such lipids include, but are not limited to, 
N,N -dioleyl-N,N -dimethy lannnonium chloride 
("DODAC"); N -(1-(2,3-dioleyloxy )propyl)-N,N,N -trim
ethylammonium chloride ("DOTMA"); N,N-dimethyl-(2,3-
dioleloxy)propylamine ("DODMA"); N,N-distearyl-N,N
dimethylaumlOnium bromide ("DDAB"); N-(2,3-
dioleoyloxy)propyl)-N,N,N-trimethylammonium chloride 
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("DOTAP"); 3-(N -(N' ,N' -dimethylaminoethane )-carbam
oyl)cholesterol ("DC-Chol"); N -(1 ,2-dimyristyloxyprop-3-
yl)-N,N -dimethyl-N -hydroxyethyl ammonium bromide 
("DMRIE"); 1,2-Dilinoleyloxy-N,N-dimethylaminopro
pane (DLinDMA); and U-Dilinolenyloxy-N,N-dimethy
laminopropane (DLenDMA). The following lipids are cat
ionic and have a positive charge at below physiological pH: 
DODAP, DODMA, DMDMA and the like. 

[0094] The tenn "hydrophobic lipid" refers to compmmds 
having apolar groups that include, but are not limited to, 
long chain saturated and unsaturated aliphatic hydrocarbon 
groups and such groups optionally substituted by one or 
more aromatic, cycloaliphatic or heterocyclic group(s). Suit
able examples include, but are not limited to, diacylglycerol, 
dialkylglycerol, N-N-dialkylamino, 1,2-diacyloxy-3-amino
propane and 1,2-dialkyl-3-aminopropane. 

[0095] The term "fusogenic" refers to the ability of a 
liposome, an SNALP or other drug delivery system to fuse 
with membranes of a cell. The membranes can be either the 
plasma membrane or membranes surrounding organelles, 
e.g., endosome, nucleus, etc. 

[0096] The tenn "diacylglycerol" refers to a compound 
having 2-fatty acyl chains, R1 and R2

, both of which have 
independently between 2 and 30 carbons bonded to the l
and 2-position of glycerol by ester linkages. The acyl groups 
can be saturated or have varying degrees of unsaturation. 
Diacylglycerols have the following general formula: 

(III) 

[0097] The tenn "dialkyloxypropyl" refers to a compound 
having 2-alkyl chains, R1 and R2

, both of which have 
independently between 2 and 30 carbons. The alkyl groups 
can be saturated or have varying degrees of unsaturation. 
Dialkyloxypropyls have the following general formula: 

(IV) 

[0098] The tenn "ATTA'' or "polyamide" refers to, but is 
not limited to, compounds disclosed in U.S. Pat. Nos. 
6,320,017 and 6,586,559, both of which are incorporated 
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herein by reference. These compounds include a compound 
having the formula 

(V) 

wherein: R is a member selected from the group consisting 
of hydrogen, alkyl and acyl; R 1 is a member selected from 
the group consisting of hydrogen and alkyl; or optionally, R 
and R1 and the nitrogen to which they are bound fom1 an 
azido moiety; R2is a member of the group selected from 
hydrogen, optionally substituted alkyl, optionally substi
tuted aryl and a side chain of an amino acid; R3 is a member 
selected from the group consisting of hydrogen, halogen, 
hydroxy, alkoxy, mercapto, hydrazino, amino and NR4R5

, 

wherein R4 and R5 are independently hydrogen or alkyl; n is 
4 to 80; m is 2 to 6; p is 1 to 4; and q is 0 or 1. It will be 
apparent to those of skill in the art that other polyamides can 
be used in the compounds of the present invention. 

[0099] The term "nucleic acid" or "polynucleotide" refers 
to a polymer containing at least two deoxyribonucleotides or 
ribonucleotides in either single- or double-stranded form. 
Unless specifically limited, the terms encompass nucleic 
acids containing known analogs of natural nucleotides that 
have similar binding properties as the reference nucleic acid 
and are metabolized in a mam1er similar to natmally occur
ring nucleotides. Examples of such analogs include, without 
limitation phosphorothioates, phosphoramidates, methyl 
phosphonates, chiral-methyl phosphonates, 2')-methyl ribo
nucleotides, and peptide nucleic acids (PNA's). Unless 
otherwise indicated, a particular nucleic acid sequence also 
implicitly encompasses conservatively modified variants 
thereof (e.g., degenerate codon substitutions), alleles, 
orthologs, SNPs, and complementary sequences as well as 
the sequence explicitly indicated. Specifically. degenerate 
codon substitutions may be achieved by generating 
sequences in which the third position of one or more selected 
(or all) codons is substituted with mixed-base and/or deoxyi
nosine residues (Batzer et a!., Nucleic Acid Res. 19:5081 
(1991); Ohtsuka et a!., J. Biol. Chem. 260:2605-2608 
(1985); and Casso! eta!. (1992); Rossolini eta!., Mol. Cell. 
Probes 8:91-98 (1994)). "Nucleotides" contain a sugar 
deoxyribose (DNA) or ribose (RNA), a base, and a phos
phate group. Nucleotides are linked together through the 
phosphate groups. "Bases" include purines and pyrimidines, 
which further include natural compounds adenine, thymine, 
guanine, cytosine, uracil, inosine, and natural analogs, and 
synthetic derivatives of purines and pyrimidines, which 
include, but are not limited to, modifications which place 
new reactive groups such as, but not limited to, amines, 
alcohols, thiols, carboxylates, and alkylhalides. DNA may 
be in the fonn of antisense, plasmid DNA, parts of a plasmid 
DNA, pre-condensed DNA, product of a polymerase chain 
reaction (PCR), vectors (PI, PAC, BAC, YAC, artificial 
chromosomes), expression cassettes, chimeric sequences, 
chromosomal DNA, or derivatives of these groups. The tenn 
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nucleic acid is used interchangeably with gene, eDNA, 
mRNA encoded by a gene, and an interfering RNA mol
ecule. 

[0100] The tem1 "gene" refers to a nucleic acid (e.g., DNA 
or RNA) sequence that comprises partial length or entire 
length coding sequences necessary for the production of a 
polypeptide or precursor (e.g., ApoB). 

[0101] "Gene product," as used herein, refers to a product 
of a gene such as an RNA transcript. 

[0102] As used herein, the term "aqueous solution" refers 
to a composition comprising in whole, or in part, water. 

[0103] As used herein, the te1111 "organic lipid solution" 
refers to a composition comprising in whole, or in part, an 
organic solvent having a lipid. 

[0104] "Distal site," as used herein, refers to a physically 
separated site, which is not limited to an adjacent capillary 
bed, but includes sites broadly distributed throughout an 
organism. 

[ 01 05] "Serum-stable" in relation to nucleic acid-lipid 
particles means that the particle is not significantly degraded 
after exposure to a serum or nuclease assay that would 
significantly degrade free DNA. Suitable assays include, for 
example, a standard serum assay or a DNAse assay such as 
those described in the Examples below. 

[0106] "Systemic delivery," as used herein, refers to deliv
ery that leads to a broad biodistribution of a compound 
within an organism. Some techniques of administration can 
lead to the systemic delivery of certain compounds, but not 
others. Systemic delivery means that a useful, preferably 
therapeutic, amount of a compound is exposed to most parts 
of the body. To obtain broad biodistribution generally 
requires a blood lifetime such that the compound is not 
rapidly degraded or cleared (such as by first pass organs 
(liver, lung, etc.) or by rapid, nonspecific cell binding) 
before reaching a disease site distal to the site of adminis
tration. Systemic delivery of nucleic acid-lipid particules 
can be by any means known in the art including, for 
example, intravenous, subcutaneous, intraperitoneal, In 
some embodiments, systemic delivery of nucleic acid-lipid 
particles is by intravenous delivery. 

[0107] "Local delivery" as used herein refers to delivery 
of a compound directly to a target site within an organism. 
For example, a compound can be locally delivered by direct 
injection into a disease site such as a tumor or other target 
site such as a site of infimation or a target organ such as 
the liver, heart, pancreas, kidney, and the like. 

III. siRNAs 

[0108] The nucleic acid component of the nucleic acid
lipid particles of the present invention comprises an inter
fering RNA that silences (e.g., partially or completely inhib
its) expression of a gene of interest (i.e., ApoB). An 
interfering RNA can be provided in several fo1111s. For 
example, an interfering RNA can be provided as one or more 
isolated small-interfering RNA (siRNA) duplexes, longer 
double-stranded RNA (dsRNA), or as siRNA or dsRNA 
transcribed from a transcriptional cassette in a DNA plas
mid. The interfering RNA may also be chemically synthe
sized. The interfering RNA can be adn1inistered alone or 
co-administered (i.e., concurrently or consecutively) with 
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conventional agents used to treat, e.g., a disease or disorder 
involving hypercholesterolemia. Such agents include statins 
such as, e.g., Lipitor®, Mevacor®, Zocor®, Lescol(RJ, Cre
stot\Rl, and Advicor:F:J). 

[0109] In preferred embodiments, the interfering RNA is 
an siRNA molecule that is capable of silencing expression of 
a target gene (i.e., ApoB). The siRNA is typically from about 
15 to about 30 nucleotides in length. The synthesized or 
transcribed siRNA can have 3' overhangs of about 1-4 
nucleotides, preferably of about 2-3 nucleotides, and 5' 
phosphate tem1ini. In some embodiments, the siRNA lacks 
te1111inal phosphates. For example, siRNA targeting the 
sequences set forth in Tables 1-5 can be used to silence 
ApoB expression. 

[0110] In some embodiments, the siRNA molecules 
described herein comprise at least one region of mismatch 
with its target sequence. As used herein, the te1111 "region of 
mismatch" refers to a region of an siRNA that does not have 
100% complementarity to its target sequence. An siRNA 
may have at least one, two, or three regions of mismatch. 
The regions of mismatch may be contiguous or may be 
separated by one or more nucleotides. The regions of 
mismatch may comprise a single nucleotide or may com
prise two, three, four, or more nucleotides. 

[0111] A. Selection of siRNA Sequences 

[0112] Suitable siRNA sequences that target a gene of 
interest (i.e., ApoB) can be identified using any means 
known in the art. Typically, the methods described in 
Elbashir eta!., Nature 411:494-498 (2001) and Elbashir et 
a!., EMBO J 20: 6877-6888 (2001) are combined with 
rational design rules set forth in Reynolds et a!., Nature 
Biotech. 22:326-330 (2004). 

[0113] Typically, the sequence within about 50 to about 
100 nucleotide 3' of the AUG start codon of a transcript ±rom 
the target gene of interest is scanned for dinucleotide 
sequences (e.g., AA, CC, GG, or tnJ) (see, e.g., Elbashir, et 
a!., EMBO J 20: 6877-6888 (2001 )). The nucleotides illll11e
diately 3' to the dinucleotide sequences are identified as 
potential siRNA target sequences. Typically, the 19, 21, 23, 
25, 27, 29, 31, 33, 35, or more nucleotides inunediately 3' to 
the dinucleotide sequences are identified as potential siRNA 
target sites. In some embodiments, the dinucleotide 
sequence is an AA sequence and the 19 nucleotides ill11lle
diately 3' to the A.A dinucleotide are identified as a potential 
siRNA target site. Typically, siRNA target sites are spaced at 
different postitions along the length of the target gene. To 
further enhance silencing efficiency of the siRNA sequences, 
potential siRNA target sites may be fhrther analyzed to 
identify sites that do not contain regions of homology to 
other coding sequences. For example, a suitable siRNA 
target site of about 21 base pairs typically will not have more 
than 16-17 contiguous base pairs of homology to other 
coding sequences. If the siRNA sequences are to be 
expressed ±rom an RNA Pol III promoter, siRNA target 
sequences lacking more than 4 contiguous A's or T's are 
selected. 

[0114] Once a potential siRNA sequence has been identi
fied, the sequence can be analyzed using a variety of criteria 
known in the art. For example, to enhance their silencing 
efficiency, the siRNA sequences may be analyzed by a 
rational design algoritlun to identify sequences that have one 
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or more of the following features: (1) G/C content of about 
25% to about 60% G/C; (2) at least 3 A/Us at positions 15-19 
of the sense strand; (3) no internal repeats; (4) an A at 
position 19 of the sense strand; ( 5) an A at position 3 of the 
sense strand; ( 6) a U at position 10 of the sense strand; (7) 
no G/C at position 19 of the sense strand; and (8) no G at 
position 13 of the sense strand. siRNA design tools that 
incorporate algorithms that assign suitable values of each of 
these features and are usefl!l for selection of siRNA can be 
found at, e.g., http://boz094.ust.hk/RNAi/siRNA. One of 
skill in the art will appreciate that sequences with one or 
more of the foregoing characteristics may be selected for 
further analysis and testing as potential siRNA sequences. 
siRNA sequences complementary to the siRNA target sites 
may also be designed. 

[0115] Additionally, potential siRNA target sequences 
with one or more of the following criteria can often be 
eliminated as siRNA: (1) sequences comprising a stretch of 
4 or more of the same base in a row; (2) sequences 
comprising homopolymers of Gs (i.e., to reduce possible 
non-specific eflects due to stmctural characteristics of these 
polymers; (3) sequences comprising triple base motifs (e.g., 
GGG, CCC, AAA, or ITT); (4) sequences comprising 
stretches of 7 or more G/Cs in a row; and (5) sequence 
comprising direct repeats of 4 or more bases within the 
candidates resulting in internal fold-back stmctures. How
ever, one of skill in the art will appreciate that sequences 
with one or more of the foregoing characteristics may still be 
selected for further analysis and testing as potential siRNA 
sequences. 

[0116] Once a potential siRNA sequence has been identi
fied, the sequence can be analyzed for the presence of any 
immtmostimulatory properties, e.g., using an in vitro cytok
ine assay or an in vivo animal model. Motifs in the sense 
and/or antisense strand of the siRNA sequence such as 
GU -rich motifs can also provide an indication of whether the 
sequence may be immunostimulatory. Once an siRNA mol
ecule is found to be illl11ltmostimulatory, it can then be 
modified to decrease its immunostimulatory properties. As a 
non-limiting exan1ple, an siRNA sequence can be contacted 
with a manunalian responder cell under conditions such that 
the cell produces a detectable inunune response to determine 
whether the siRNA is an illl11lunostimulatory or a non
ilmmmostimulatory siRNA. The marnmalian responder cell 
may be from a naive manunal (i.e., a mannnal that has not 
previously been in contact with the gene product of the 
siRNA sequence). The malll11lalian responder cell may be, 
e.g., a peripheral blood mononuclear cell (PBMC), a mac
rophage, and fue like. The detectable inunune response may 
comprise production of a cytokine or growth factor such as, 
e.g., TNF-a, TNF-f:l, IFN-n, IFN-y, IL-6, IL-12, or a com
bination thereof. An siRNA molecule identified as being 
immunostimulatory can then be modified to decrease its 
immunostimulatory properties by replacing at least one of 
the nucleotides on the sense and/or antisense strand with 
modified nucleotides such as 2'0Me nucleotides (e.g., 
2'0Me-guanosine, 2'0Me-uridine, 2'0Me-cytosine, and/or 
2'0Me-adenosine). The modified siRNA can fuen be con
tacted with a mammalian responder cell as described above 
to confirm fuat its immunostimulatory properties have been 
reduced or abrogated. 

[0117] Suitable in vitro assays for detecting an immune 
response include, but are not limited to, the double mono-
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clonal antibody sandwich inuntmoassay teclmique of David 
et a!. (U.S. Pat. No. 4,376,110); monoclonal-polyclonal 
antibody sandwich assays (Wide et a!., in Kirkham and 
Hunter, eds., Radioimmunoassay Methods, E. and S. Liv
ingstone, Edinburgh (1970)); the "Western blot" method of 
Gordon eta!. (U.S. Pat. No. 4,452,901); inununoprecipita
tion of labeled ligand (Brown et a!., J Bioi. Chem. 
255:4980-4983 (1980)); enzyme-linked inununosorbent 
assays (ELISA) as described, for example, by Raines et a!., 
J. Biol. Chem. 257:5154-5160 (1982); inununocytochemical 
techniques, including the use of fluorochromes (Brooks et 
a!., Clin. Exp. Immunol. 39:477 (1980)); and neutralization 
of activity (Bowen-Pope et a!., Proc. Nat!. Acad. Sci. USA 
81:2396-2400 (1984)). In addition to the inununoassays 
described above, a number of oilier inummoassays are 
available, including those described in U.S. Pat. Nos. 3,817, 
827; 3,850,752; 3,901,654; 3,935,074; 3,984,533; 3,996, 
345; 4,034,074; and 4,098,876. 

[0118] A non-limiting example of an in vivo model for 
detecting an inumme response includes an in vivo mouse 
cytokine induction assay that can be performed as follows: 
(1) siRNA can be administered by standard intravenous 
injection in fue lateral tail vein; (2) blood can be collected by 
cardiac puncture about 6 hours after administration and 
processed as plasma for cytokine analysis; and (3) cytokines 
can be quantified using sandwich ELISA kits according to 
the manufacturers' instmctions (e.g., mouse and human 
IFN-n (PBL Biomedical; Piscataway, N.J.); human IL-6 and 
TNF-a (eBioscience; San Diego, Calif.); and mouse IL-6, 
TNF-a. and IFN-y (BD Biosciences; San Diego. Calif.)). 

[0119] Monoclonal antibodies fuat specifically bind cytok
ines and growth factors are conm1ercially available from 
multiple sources and can be generated using methods known 
in the art (see, e.g., Kohler and Milstein, Nature 256: 
495-497 (1975) and Harlow and Lane, ANTIBODIES, A 
LABORAI'ORY MANUAL, Cold Spring Harbor Publica
tion, New York (1999)). Generation of monoclonal antibod
ies has been previously described and can be accomplished 
by any means known in fue art (Buhring eta!. in Hybridoma, 
Vol. 10, No. I, pp. 77-78 (1991)). In some methods, the 
monoclonal antibody is labeled (e.g., with any composition 
detectable by spectroscopic, photochemical, biochemical, 
electrical, optical, or chemical means) to facilitate detection. 

[0120] B. Generating siRNA 

[0121] siRNA can be provided in several fonns including, 
e.g as one or more isolated siRNA duplexes, longer double
stranded RNA ( dsRNA) or as siRNA or dsRNA transcribed 
from a transcriptional cassette in a DNA plasmid. siRNA 
may also be chemically synthesized. The siRNA sequences 
may have overhangs (e.g., 3' or 5' overhangs as described in 
Elbashir eta!., Genes Dev. 15:188 (2001) or Nykiinen eta!., 
Cell 107:309 (2001 ), or may lack overhangs (i.e., to have 
blunt ends). 

[0122] An RNA population can be used to provide long 
precursor RNAs, or long precursor RNAs that have substan
tial or complete identity to a selected target sequence can be 
used to make fue siRNA. The RNAs can be isolated from 
cells or tissue, synthesized, and/or cloned according to 
methods well known to those of skill in the art. The RNA can 
be a mixed population (obtained from cells or tissue, tran
scribed from eDNA, subtracted, selected etc.), or can rep
resent a single target sequence. RNA can be naturally 
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occurring, (e.g., isolated from tissue or cell samples), syn
thesized in vitro (e.g., using T7 or SP6 polymerase and PCR 
products or a cloned eDNA), or chemically synthesized. 

[0123] To form a long dsRNA, for synthetic RNAs, the 
complement is also transcribed in vitro and hybridized to 
form a dsRNA. If a naturally occuring RNA population is 
used, the RNA complements are also provided (e.g., to form 
dsRNA for digestion by E. coli RNAse III or Dicer), e.g., by 
transcribing cDNAs corresponding to the RNA population, 
or by using RNA polymerases. The precursor RNAs are then 
hybridized to form double stranded RNAs for digestion. The 
dsRNAs can be directly administered to a subject or can be 
digested in vitro prior to administration. 

[0124] Altematively, one or more DNA plasmids encoding 
one or more siRNA templates are used to provide siRNA. 
siRNA can be transcribed as sequences that automatically 
fold into duplexes with hairpin loops from DNA templates 
in plasmids having RNA polymerase III transcriptional 
units, for example, based on the naturally occurring tran
scription units for small nuclear RNA U6 or human RNase 
P RNA HI (see, Brunllllelkamp, et a!., Science 296:550 
(2002); Donze, et a!., Nucleic Acids Res. 30:e46 (2002); 
Paddison, eta!., Genes Dev. 16:948 (2002); Yu, eta!., PNAS 
USA 99:6047 (2002); Lee, et a!., Nat. Biotech. 20:500 
(2002); Miyagishi, eta!., Nat. Biotech. 20:497 (2002); Paul, 
et a!., Nat. Biotech. 20:505 (2002); and Sui, et a!., PNAS 
USA 99:5515 (2002)). Typically, a transcriptional unit or 
cassette will contain an RNA transcript promoter sequence, 
such as an HI-RNA or a U6 promoter, operably linked to a 
template for transcription of a desired siRNA sequence and 
a termination sequence, comprised of 2-3 uridine residues 
and a polythymidine (IS) sequence (polyadenylation signal) 
(Bmmmelkamp, Science, supra). The selected promoter can 
provide for constitutive or inducible transcription. Compo
sitions and methods for DNA-directed transcription of RNA 
interference molecules is described in detail in U.S. Pat. No. 
6,573,099. The transcriptional unit is incorporated into a 
plasmid or DNA vector from which the interfering RNA is 
transcribed. Plasmids suitable for in vivo delivery of genetic 
material for therapeutic purposes are described in detail in 
U.S. Pat. Nos. 5,962,428 and 5,910,488. The selected plas
mid can provide for transient or stable delivery of a target 
cell. It will be apparent to those of skill in the art that 
plasmids originally designed to express desired gene 
sequences can be modified to contain a transcriptional unit 
cassette for transcription of siRNA. 

[0125] Methods for isolating RNA, synthesizing RNA, 
hybridizing nucleic acids, making and screening eDNA 
libraries, and performing PCR are well known in the art (see, 
e.g., Gubler and Hoffman, Gene 25:263-269 (1983); Sam
brook et a!., supra; Ausubel et a!., supra), as are PCR 
methods (see U.S. Pat. Nos. 4,683,195 and 4,683,202; PC"R 
Protocols: A Guide to Methods and Applications (Innis et 
a!., eds, 1990)). Expression libraries are also well known to 
those of skill in the art. Additional basic texts disclosing the 
general methods of use in this invention include Sambrook 
et a!., Molecular Cloning, A Laboratory Manual (2nd ed. 
1989); Kriegler, Gene Transfer and Expression: A Labora
tory Manual (1990); and Current Protocols in Molecular 
Biology (Ausubel eta!., eds., 1994)). 

[0126] The siRNA component of the SNALP can also be 
chemically synthesized. The oligonucleotides that comprise 
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the modified siRNA molecule can be synthesized using any 
of a variety of teclmiques known in the art, such as those 
described in Usman et a!., J Am. Chem. Soc. 109:7845 
(1987); Scaringe et a!., Nuc. Acids Res. 18:5433 (1990); 
Wincott et a!., Nuc. Acids Res. 23:2677-2684 (1995); and 
Wincott et a!., Methods Mol. Bio. 74:59 (1997). The syn
thesis of oligonucleotides makes use of common nucleic 
acid protecting and coupling groups, such as dimethoxytrityl 
at the 5'-end and phosphoramidites at the 3'-end. As a 
non-limiting example, small scale syntheses can be con
ducted on an Applied Biosystems synthesizer using a 0.2 
f.i.mol scale protocol with a 2.5 min. coupling step for 
2'-0-methylated nucleotides. Alternatively, syntheses at the 
0.2 funol scale can be performed on a 96-well plate synthe
sizer ±rom Protogene (Palo Alto, Calif.). However, a larger 
or smaller scale of synthesis is also within the scope of the 
present invention. Suitable reagents for oligonucleotide syn
thesis, methods for RNA deprotection, and methods for 
RNA purification are known to those of skill in the art. 

[0127] Modified siRNAmolecules can also be synthesized 
via a tandem synthesis technique, wherein both strands are 
synthesized as a single continuous oligonucleotide fragment 
or strand separated by a cleavable linker that is subsequently 
cleaved to provide separate fragments or strands that hybrid
ize to form the siRNA duplex. The linker can be a poly
nucleotide linker or a non-nucleotide linker. The tandem 
synthesis of modified siRNA can be readily adapted to both 
multiwell/multiplate synthesis platforms as well as large 
scale synthesis platfonns employing batch reactors, syntlle
sis columns, and the like. Altematively, the modified siRNA 
molecule can be assembled from two distinct oligonucle
otides, wherein one oligonucleotide comprises the sense 
strand and the other comprises the antisense strand of the 
siRNA. For exan1ple, each strand can be synthesized sepa
rately and joined together by hybridization or ligation fol
lowing synthesis and/or deprotection. In certain other 
instances, the modified siRNA molecule can be synthesized 
as a single continuous oligonucleotide fragment, wherein the 
self-complementary sense and antisense regions hybridize to 
form an siRNA duplex having hairpin secondary structure. 

[0128] C. ModifYing siRNA Sequences 

[0129] The anti-ApoB siRNA molecules described herein 
can comprise at least one modified nucleotide in the sense 
and/or antisense strand (see, e.g., U.S. Provisional Patent 
Application No. 601711,494). Examples of modified nucle
otides suitable for use in the present invention include, but 
are not limited to, ribonucleotides having a 2'-0-methyl 
(2'0Me), 2'-deoxy-2'-fluoro, 2'-deoxy, 5-C-methyl, 2'-meth
oxyethyl, 4'-thio, 2'-amino, or 2'-C-allyl group. Modified 
nucleotides having a Northem conformation such as those 
described in, e.g., Saenger, Principles of Nucleic Acid Struc
ture, Springer-Verlag Ed. (1984), are also suitable for use in 
the siRNA molecules of the present invention. Such modi
fied nucleotides include, without limitation, locked nucleic 
acid (LNA) nucleotides (e.g., 2'-0, 4'-C-methylene-(D-ribo
fl.Jranosyl) nucleotides), 2'-methoxyethoxy (MOE) nucle
otides, 2'-methyl-thio-ethyl nucleotides, 2'-deoxy-2'-fluoro 
nucleotides, 2'-deoxy-2'-chloro nucleotides, and 2'-azido 
nucleotides. In certain instances, the siRNA molecule 
includes one or more G-clamp nucleotides. A G-clamp 
nucleotide refers to a modified cytosine analog wherein the 
modifications confer the ability to hydrogen bond both 
Watson-Crick and Hoogsteen faces of a complementary 
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guanine nucleotide within a duplex (see, e.g., Lin eta!., J. 
Am. Chem. Soc. 120:8531-8532 (1998)). In addition, nucle
otides having a nucleotide base analog such as, for example, 
C-phenyl, C-naphthyl, other aromatic derivatives, inosine, 
azoic carboxamides, and nitroazole derivatives such as 3-ni
tropyrrole, 4-nitroindole, 5-nitroindole, and 6-nitroindole 
(see, e.g., Loakes, Nucl. Acids Res. 29:2437-2447 (2001)) 
can be incorporated into the siRNA molecule. 

[0130] In certain embodiments, the siRNA molecule can 
further comprise one or more chemical modifications such 
as terminal cap moieties, phosphate backbone modifications, 
and the like. Examples of terminal cap moieties include, 
without limitation, inverted deoxy abasic residues, glyceryl 
modifications, 4',5'-methylene nucleotides, 1-(p-D-erythro
furanosyl) nucleotides, 4'-thio nucleotides, carbocyclic 
nucleotides, 1 ,5-anhydrohexitol nucleotides, L-nucleotides, 
a-nucleotides, modified base nucleotides, threo-pentofura
nosyl nucleotides, acyclic 3',4'-seco nucleotides, acyclic 
3,4-dihydroxybutyl nucleotides, acyclic 3,5-dihydroxypen
tyl nucleotides, 3'-3'-inverted nucleotide moieties, 3'-3'-in
verted abasic moieties, 3'-2'-inverted nucleotide moieties, 
3'-2'-inverted abasic moieties, 5'-5'-inverted nucleotide moi
eties, 5'-5'-inverted abasic moieties, 3'-5'-inverted deoxy 
abasic moieties, 5'-amino-alkyl phosphate, 1,3-diamino-2-
propyl phosphate, 3-aminopropyl phosphate, 6-aminohexyl 
phosphate, 1,2-aminododecyl phosphate, hydroxypropyl 
phosphate, 1 ,4-butanediol phosphate, 3'-phosphoramidate, 
5'-phosphoramidate, hexylphosphate, aminohexyl phos
phate, 3'-phosphate, 5'-amino, 3'-phosphorothioate, 5'-phos
phorothioate, phosphorodithioate, and bridging or non
bridging methylphosphonate or 5'-mercapto moieties (see, 
e.g., U.S. Pat. No. 5,998,203; Beaucage eta!., Tetrahedron 
49:1925 (1993)). Non-limiting examples of phosphate back
bone modifications (i.e., resulting in modified internucle
otide linkages) include phosphorothioate, phosphorodithio
ate, methylphosphonate, phosphotriester, morpholino, 
amidate, carbamate, carboxymethyl, acetamidate, polya
mide, sulfonate, sulfonamide, sulfamate, fonnacetal, thio
formacetal, and alkylsilyl substitutions (see, e.g., Hunziker 
eta!., Nucleic Acid Analogues: Synthesis and Properties, in 
Modern Synthetic Methods, VCH, 331-417 (1995); Mes
maeker et a!., Novel Backbone Replacements for Oligo
nucleotides, in Carbohydrate Modifications in Antisense 
Research, ACS, 24-39 (1994)). Such chemical modifications 
can occur at the 5'-end and/or 3'-end of the sense strand, 
antisense strand, or both strands of the siRNA. 

[0131] In some embodiments, the sense and/or antisense 
strand can fhrther comprise a 3'-terminal overhang having 
about 1 to about 4 (e.g.,. 1, 2, 3, or 4) 2'-deoxy ribonucle
otides and/or any combination of modified and unmodified 
nucleotides. Additional examples of modified nucleotides 
and types of chemical modifications that can be introduced 
into the modified siRNAmolecule are described, e.g., in UK 
Patent No. GB 2,397,818 B. 

[0132] The modified siRNA molecules described herein 
can optionally comprise one or more non-nucleotides in one 
or both strands of the siRNA. As used herein, the tenn 
"non-nucleotide" refers to any group or compound that can 
be incorporated into a nucleic acid chain in the place of one 
or more nucleotide units, including sugar and/or phosphate 
substitutions, and allows the remaining bases to exhibit their 
activity. The group or compound is a basic in that it does not 
contain a conunonly recognized nucleotide base such as 
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adenosine, guanine, cytosine, uracil, or thymine and there
fore lacks a base at the !'-position. 

[0133] In other embodiments, chemical modification of 
the siRNA comprises attaching a conjugate to the chemi
cally-modified siRNA molecule. The conjugate can be 
attached at the 5' and/or 3'-end of the sense and/or antisense 
strand of the chemically-modified siRNA via a covalent 
attaclm1ent such as, e.g., a biodegradable linker. The con
jugate can also be attached to the chemically-modified 
siRNA, e.g., through a carbamate group or other linking 
group (see, e.g., U.S. Patent Publication Nos. 20050074771, 
20050043219, and 20050158727). In certain instances, the 
conjugate is a molecule that facilitates the delivery of the 
chemically-modified siRNA into a cell. Examples of conju
gate molecules suitable for attachment to a chemically
modified siRNA include, without limitation, steroids such as 
cholesterol, glycols such as polyethylene glycol (PEG), 
human semm albumin (HSA), fatty acids, carotenoids, tcr
pencs, bile acids, folatcs (e.g., folic acid, folate analogs and 
derivatives thereof), sugars (e.g., galactose, galactosamine, 
N-acetyl galactosamine, glucose, marmose, fmctose, fucose, 
etc.), phospholipids, peptides, ligands for cellular receptors 
capable of mediating cellular uptake, and combinations 
thereof (see, e.g., U.S. Patent Publication Nos. 
20030130186, 20040110296, and 20040249178; U.S. Pat. 
No. 6,753,423). Other examples include the lipophilic moi
ety, vitamin, polymer, peptide, protein, nucleic acid, small 
molecule, oligosaccharide, carbohydrate cluster, intercala
tor, minor groove binder, cleaving agent, and cross-linking 
agent conjugate molecules described in U.S. Patent Publi
cation Nos. 20050119470 and 20050107325. Yet other 
examples include the 2'-0-alkyl amine, 2'-0-alkoxyalkyl 
amine, polyamine, C5-cationic modified pyrimidine, cat
ionic peptide, guanidinium group, amidininium group, cat
ionic amino acid conjugate molecules described in U.S. 
Patent Publication No. 20050153337. Additional examples 
include the hydrophobic group, membrane active com
pound, cell penetrating compound, cell targeting signal, 
interaction modifier, and steric stabilizer conjugate mol
ecules described in U.S. Patent Publication No. 
20040167090. Further examples include the conjugate mol
ecules described in U.S. Patent Publication No. 
20050239739. The type of conjugate used and the extent of 
conjugation to the chemically-modified siRNAmolecule can 
be evaluated for improved pharmacokinctic profiles, bio
availability, and/or stability of the siRNA. As such, one 
skilled in the art can screen chemically-modified siRNA 
molecules having various conjugates attached thereto to 
identify ones having improved properties using any of a 
variety of well-known in vitro cell culture or in vivo animal 
models. 

[0134] C. In Vitro Methods Using siRNA 

[0135] In addition silencing ApoB gene expression, the 
siRNA sequences described herein can be used in a variety 
of in vitro diagnostic and screening methods. For example, 
the siRNA sequences can be used as probes, e.g., to detect 
ApoB sequences. The siRNA sequences can also be used in 
screening assays, including high throughput assays to detect 
the effects of compounds that modulate lipid metabolism on 
ApoB expression. 

[0136] In one exemplary embodiment, the siRNA 
sequences can be used in high density oligonucleotide array 
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technology (e.g., GeneChip™) to identifY ApoB protein, 
orthologs, alleles, conservatively modified variants, and 
polymorphic variants in this invention. In some cases, the 
siRNA can be used with GeneChip™ as a diagnostic tool in 
detecting a disease or disorder associated withApoB expres
sion or overexpression (e.g., hypercholesterolemia) in a 
biological sample, see, e.g., Gunthand et a!., AIDS Res. 
Hum. Retroviruses 14: 869-876 (1998); Kozal et a!., Nat. 
Med. 2:753-759 (1996); Matson et a!., Anal. Biochem. 
224:110-106 (1995); Lockhart et a!., Nat. Biotechnol. 
14:1675-1680 (1996); Gingeras eta!., Genome Res. 8:435-
448 (1998); Hacia eta!., Nucleic Acids Res. 26:3865-3866 
(1998). 

[0137] In another exemplary embodiment, the siRNA 
sequences can be used in an in vitro diagnostic assay to 
determine the effects of a potential modulator of lipid 
metabolism (i.e., by detem1ining the effects of the potential 
modulator onApoB expression). A liver biopsy is taken from 
a subject undergoing treatment with the lipid metabolism 
modulator (e.g., a statin such as Lipitor®, Mevacor®, 
Zocor®, Lescol®, Crestor®, or Advicor®) and the siRNA 
sequences are used to detect ApoB expression, thereby 
determining the effect of the modulator on ApoB expression. 

[0138] In yet another exemplary embodiment, the siRNA 
sequences can be inserted into an expression vector and 
transfected into cells for use in a variety of in vitro diag
nostic assays. Typically the expression vector contains a 
strong promoter to direct transcription and a transcription/ 
translation tenninator. Suitable bacterial promoters are well 
known in the art and described, e.g., in Sambrook eta!., and 
Ausubel et a!, supra. Bacterial expression systems for 
expressing the protein are available in, e.g., E. coli, Bacillus 
sp., and Salmonella (Paiva eta!., Gene 22:229-235 (1983); 
Mosbach eta!., Nature 302:543-545 (1983). Kits for such 
expression systems are commercially available. Eukaryotic 
expression systems for mmalian cells, yeast, and insect 
cells are well kuown in the art and are also connnercially 
available. 

[0139] Selection of the promoter used to direct expression 
of a heterologous nucleic acid depends on the particular 
application. The promoter is preferably positioned about the 
same distance from the heterologous transcription start site 
as it is from the transcription start site in its natural setting. 
As is kuown in the art, however. some variation in this 
distance can be accommodated without loss of promoter 
ftmction. 

[0140] In addition to the promoter, the expression vector 
typically contains a transcription unit or expression cassette 
that contains all the additional elements required for the 
expression of the nucleic acid in host cells. A typical 
expression cassette thus contains a promoter operably linked 
to the nucleic acid sequence and signals required for efficient 
polyadenylation of the transcript, ribosome binding sites, 
and translation tennination. Additional elements of the cas
sette may include enhancers. 

[0141] In addition to a promoter sequence, the expression 
cassette should also contain a transcription termination 
region downstream of the structural gene to provide for 
efficient termination. The termination region may be 
obtained from the same gene as the promoter sequence or 
may be obtained from different genes. 

[0142] The particular expression vector used to transport 
the genetic information into the cell is not particularly 
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critical. Any of the conventional vectors used for expression 
in eukaryotic or prokaryotic cells may be used. Standard 
bacterial expression vectors include plasmids such as 
pBR322 based plasmids, pSKF, pET23D, and fusion expres
sion systems such as MBP, GST, and LacZ. Epitope tags can 
also be added to recombinant proteins to provide convenient 
methods of isolation, e.g., c-myc. 

[0143] Expression vectors containing regulatory elements 
from enkaryotic vimses are typically used in eukaryotic 
expression vectors, e.g., SV 40 vectors, papilloma virus 
vectors, retroviral vectors, and vectors derived from Epstein
Barr virus. Other exemplary eukaryotic vectors include 
pMSG, pAV009/A.sup.+, pMTOlO/A.sup.+, pMAMneo-5, 
baculovirus pDSVE, and any other vector allowing expres
sion of proteins under the direction of the CMV promoter, 
SV 40 early promoter, SV 40 later promoter, metallothionein 
promoter, murine mmary tumor virus promoter, Rous 
sarcoma virus promoter, polyhedrin promoter, or other pro
moters shown effective for expression in eukaryotic cells. 

[0144] The vector may further comprise a reporter gene. 
The siRNA sequence is operably linked to a reporter gene 
such as chloramphenicol acetyl transferase, firefly luciferase, 
bacterial luciferase, [3-galactosidase and alkaline phos
phatase. The reporter construct is typically transfected into 
a cell. After treatment with a potential modulator, the 
amount of reporter gene transcription, translation, or activity 
is measured according to standard techniques kuown to 
those of skill in the art. 

[0145] The elements that are typically included in expres
sion vectors also include a replicon that functions in E. coli, 
a gene encoding antibiotic resistance to permit selection of 
bacteria that harbor recombinant plasmids, and unique 
restriction sites in nonessential regions of the plasmid to 
allow insertion of eukaryotic sequences. The particular 
antibiotic resistance gene chosen is not critical, any of the 
many resistance genes kuown in the art are suitable. The 
prokaryotic sequences are preferably chosen such that they 
do not interfere with the replication of the DNA in eukary
otic ce 11 s, if necessary. 

[0146] Transformation of enkaryotic and prokaryotic cells 
are performed according to standard techniques (see, e.g., 
Morrison, J. Bact. 132:349-351 (1977); Clark-Curtiss & 
Curtiss, Methods in Enzymology 101:347-362 (Wu et a!., 
eds, 1983). Any of the well-kuown procedures for introduc
ing foreign nucleotide sequences into host cells may be used. 
These include the use of calcium phosphate transfection, 
polybrene, protoplast fusion, electroporation, biolistics, 
liposomes, microinjection, plasma vectors, viral vectors and 
any of the other well kuown methods for introducing cloned 
genomic DNA, eDNA, synthetic DNA or other foreign 
genetic material into a host cell (see, e.g., Sambrook et a!., 
supra). It is only necessary that the particular genetic engi
neering procedure used be capable of successfully introduc
ing at least one gene into the host cell capable of expressing 
the nucleotide sequence of interest. Suitable cell include for 
such cell based assays include both primary hepatocytes and 
hepatocyte cell lines, as described herein, e.g., Hep G2 cells, 
Hep 2 cells, HEP-3B cells, McArdle RH7777 cells, BRL3A 
cells, and NRL clone 9 cells. 

[0147] After the expression vector is introduced into the 
cells, the transfected cells are cultured under conditions 
favoring expression of the siRNA sequence. The transfected 
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cells can be used in high throughput assays to identify 
compounds that directly modulate ApoB expression as well 
as compounds that modulate expression of genes upstream 
and downstream of ApoB, thereby mapping genes involved 
in lipid metabolism pathways. The transfected cells can also 
be used to determine the effects of silencing ApoB expres
sion on other components of the lipid metabolism pathway. 
For exan1ple, following expression of the siRNA in the cells, 
expression of other genes (e.g., ApoE, ApoA-I, ApoE, and 
ApoAV) in the lipid metabolism pathway can be detected to 
determine the effect of silencing ApoB expression. 

IV. Lipid-Based Carrier Systems Containing siRNA 

[0148] In one aspect, the present invention provides sta
bilized nucleic acid-lipid particles (SPLPs or SNALPs) and 
other lipid-based carrier systems containing the siRNA 
described herein. Preferably, the lipid-based carrier system 
is a SNALP. Alternatively, the lipid-based carrier system is 
a liposome, micelle, virosome, nucleic acid complex, or 
mixtures thereof. 

[0149] Non-limiting examples of alternative lipid-based 
carrier systems suitable for use in the present invention 
include polycationic polymer/nucleic acid complexes (see, 
e.g., U.S. Patent Publication Nos. 20050222064 and 
20030185890), cyclodextrin-polymer/nucleic acid com
plexes (see, e.g., U.S. Patent Publication No. 20040087024), 
biodegradable poly(~-amino ester) polymer/nucleic acid 
complexes (see, e.g., U.S. Patent Publication No. 
20040071654), pH-sensitive liposomes (see, e.g., U.S. 
Patent Publication No. 20020192274; AU 2003210303), 
anionic liposomes (see, e.g., U.S. Patent Publication No. 
20030026831 ), cationic liposomes (see, e.g., U.S. Patent 
Publication Nos. 20030229040, 20020160038, and 
20020012998; U.S. Pat. No. 5,908,635; PCT Publication 
No. WO 01/72283), antibody-coated liposomes (see, e.g., 
U.S. Patent Publication No. 20030108597; PCT Publication 
No. WO 00/50008), reversibly masked lipoplexes (see, e.g., 
U.S. Patent Publication Nos. 20030180950), cell-type spe
cific liposomes (see, e.g., U.S. Patent Publication No. 
20030198664), liposomes containing nucleic acid and pep
tides (see, e.g., U.S. Pat. No. 6,207,456), microparticles 
containing polymeric matrices (see, e.g., U.S. Patent Publi
cation No. 20040142475), pH-sensitive lipoplexes (see, e.g., 
U.S. Patent Publication No. 20020192275), liposomes con
taining lipids derivatized with releasable hydrophilic poly
mers (see, e.g., U.S. Patent Publication No. 20030031704), 
lipid-entrapped nucleic acid (see, e.g., PCT Publication Nos. 
WO 03/057190 and WO 03/059322), lipid-encapsulated 
nucleic acid (see, e.g., U.S. Patent Publication No. 
20030129221; U.S. Pat. No. 5, 756,122), polycationic sterol 
derivative/nucleic acid complexes (see, e.g., U.S. Pat. No. 
6,756,054), other liposomal compositions (see, e.g., U.S. 
Patent Publication Nos. 20030035829 and 20030072794; 
U.S. Pat. No. 6,200,599), other microparticle compositions 
(see, e.g., U.S. Patent Publication No. 20030157030), poly
plexes (see, e.g., PCT Publication No. WO 03/066069), 
emulsion compositions (see, e.g., U.S. Pat. No. 6,747,014), 
condensed nucleic acid complexes (see, e.g., U.S. Patent 
Publication No. 20050123600), other polycationic/nucleic 
acid complexes (see, e.g., U.S. Patent Publication No. 
20030125281), polyvinylether/nucleic acid complexes (see, 
e.g., U.S. Patent Publication No. 20040156909), polycyclic 
amidinium/nucleic acid complexes (see, e.g., U.S. Patent 
Publication No. 20030220289), nanocapsule and microcap-
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sule compositions (see, e.g., AU 2002358514; PCT Publi
cation No. WO 02/096551). stabilized mixtures of lipo
somes and emulsions (see, e.g .. EP1304160), porphyrin! 
nucleic acid complexes (see, e.g., U.S. Pat. No. 6,620,805), 
lipid-nucleic acid complexes (see, e.g., U.S. Patent Publi
cation No. 20030203865), nucleic acid micro-emulsions 
(see, e.g., U.S. Patent Publication No. 20050037086), and 
cationic lipid-based compositions (see, e.g., U.S. Patent 
Publication No. 20050234232). One skilled in the art will 
appreciate that the anti-ApoB siRNA of the present inven
tion can also be delivered as a naked siRNA molecule. 

V. Stable Nucleic Acid-Lipid Particles (SNALPs) and Prop
erties Thereof 

[0150] The stable nucleic acid-lipid particles or, alterna
tively, SNALPs typically comprise an siRNA molecule that 
targets ApoB expression, a cationic lipid (e.g., a cationic 
lipid of Formula I or II) and a non-cationic lipid. The 
SNALP can further comprise a bilayer stabilizing compo
nent (i.e., a conjugated lipid that inhibits aggregation of the 
SNALPs ). Preferably the SNALP comprises an siRNA mol
ecule that targets ApoB expression, a cationic lipid, a 
non-cationic lipid, and a conjugated lipid that inhibits aggre
gation of the SNALPs. The nucleic acid-lipid particles may 
comprise at least 1, 2, 3, 4, 5, or more siRNA molecules 
comprising the sequences set forth in Table 1, rows A-F of 
Table 2, and Tables 3-7. In some embodiments, the nucleic 
acid-lipid particles comprise an siRNA molecule that targets 
ApoB and an siRNA molecules that targets another gene of 
interest (e.g., microsomal triglyceride transfer protein 
(MTP), acyl-CoA cholesterol acyl transferase (ACAT), far
nesoid X receptor (FXR), 5-hydroxy-3-methylglutaryl-co
enzyme A reductase (HMGR)). 

[0151] The SNALPs of the present invention typically 
have a mean diameter of about 50 l11l1 to about 150 run, more 
typically about 60 l11l1 to about 130 l1111, more typically about 
70 nm to about 110 run, most typically about 70 to about 90 
l1111, and are substantially nontoxic. In addition, the nucleic 
acids present in the SNALPs of the present invention are 
resistant in aqueous solution to degradation with a nuclease. 

[0152] The lipid-nucleic acid particles of the present 
invention typically comprise a nucleic acid, a cationic lipid, 
a non-cationic lipid, and can further comprise a PEG-lipid 
conjugate. The cationic lipid typically comprises from about 
2 mol % to about 60 mol %, from about 5 mol % to about 
50 mol %, from about 10 mol % to about 45 mol %, from 
about 20 mol % to about 40 mol %, or from about 30 mol 
% to about 40 mol % of the total lipid present in said 
particle. The non-cationic lipid typically comprises from 
about 5 mol% to about 90 mol%, from about 10 mol% to 
about 85 mol %, from about 20 mol % to about 80 mol %, 
from about 30 mol % to about 70 mol %, from about 40 mol 
% to about 60 mol % or about 48 mol % of the total lipid 
present in said particle. The PEG-lipid conjugate typically 
comprises from about 0.5 mol % to about 20 mol %, from 
about 1.5 mol % to about 18 mol %, from about 4 mol % to 
about 15 mol%, from about 5 mol% to about 12 mol%, or 
about 2 mol % of the total lipid present in said particle. The 
nucleic acid-lipid particles of the present invention may 
further comprise cholesterol. If present, the cholesterol 
typically comprises from about 0 mol % to about 10 mol %, 
about 2 mol % to about 10 mol %, about 10 mol % to about 
60 mol %, from about 12 mol %to about 58 mol %, from 



Moderna Ex 1003-p. 254 
Moderna v Protiva 

US 2006/0134189 Al 

about 20 mol % to about 55 mol %, or about 48 mol % of 
the total lipid present in said particle. It will be readily 
apparent to one of skill in the art that the proportions of the 
components of the nucleic acid-lipid particles may be var
ied. For example for systemic delivery, the cationic lipid 
may comprise from about 5 mol % to about 15 mol % of the 
total lipid present in said particle and for local or regional 
delivery, the cationic lipid may comprise from about 30 mol 
% to about 50 mol %, or about 40 mol % of the total lipid 
present in the particle. 

[0153] A. Cationic Lipids 

[0154] Various suitable cationic lipids may be used in the 
present invention, either alone or in combination with one or 
more other cationic lipid species or neutral lipid species. 

[0155] Suitable cationic lipids include, for example, 
DLinDMA, DLenDMA., DODAC, DOTMA, DDAB, 
DOTAP, DOSPA, DOGS, DC-Chol and DMRIE, or com
binations thereof. A number of these lipids and related 
analogs, which are also useful in the present invention, have 
been described in U.S. Pat. Nos. 5,208.036, 5,264,618, 
5,279,833, 5,283,185, 5,753,613 and 5,785,992. Addition
ally, a number of commercial preparations of cationic lipids 
are available and can be used in the present invention. These 
include, for example, LIPOFECTIN® (commercially avail
able cationic liposomes comprising DOTMA and DOPE, 
±rom GIBCO/BRL, Grand Island, N.Y., USA); LIPO
FECTAMINE® (commercially available cationic liposomes 
comprising DOSPA and DOPE, from GIBCO/BRL); and 
TRANSFECTAMCID ( conm1ercially available cationic lipo
somes comprising DOGS from Promega Corp., Madison, 
Wis., USA). In addition, cationic lipids of Formula I and 
Formula II can be used in the present invention. Cationic 
lipids of Fonnula I and II have the following structures: 

(I) 

(II) 

wherein R1 and R2 are independently selected and are H or 
C1-C3 alkyls. R3 and R4 are independently selected and are 
alkyl groups having from about 10 to about 20 carbon atoms; 
at least one of R3 and R4 comprises at least two sites of 
unsaturation. In one embodiment, R3 and R4 are both the 
same, i.e., R3 and R4 are both linoleyl (CIS), etc. In another 
embodiment, R3 and R4 are different, i.e., R3 is myristyl 
(C14) and R4 is linoleyl (C18). In some embodiments, the 
cationic lipids of the present invention are symmetrical, i.e., 
R3 and R4 are both the same. In another preferred embodi
ment, both R3 and R4 comprise at least two sites of unsat
uration. In some embodiments, R3 and R4 are independently 
selected from dodecadienyl, tetradecadienyl, hexadecadi
enyl, linoleyl, and icosadienyl. In some embodiments, R3 

and R4 are both linoleyl. In some embodiments, R3 and 
R4 comprise at least three sites of unsaturation and are 
independently selected from, e.g., dodecatrienyl, tetradec
trienyl, hexadecatrienyL linolenyl, and icosatrienyl. 
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[0156] The cationic lipids of Formula I and Formula II 
described herein typically carry a net positive charge at a 
selected pH, such as physiological pH. It has been surpris
ingly found that cationic lipids comprising alkyl chains with 
multiple sites of unsaturation, e.g., at least two or three sites 
of unsaturation, are particularly usefl.Jl for forming lipid
nucleic acid particles with increased membrane fluidity. A 
number of cationic lipids and related analogs, which are also 
usefl!l in the present invention, have been described in 
co-pending U.S. Ser. No. 08/316,399; U.S. Pat. Nos. 5,208, 
036, 5,264,618, 5,279,833 and 5,283,185, and WO 
96/10390. 

[0157] Additional suitable cationic lipids include, e.g., 
dioctadecyldimethylammonium ("DODMA."), Dis
tearyldimethylannnonium ("DSDMA"), N,N -dioleyl-N,N
dimethylammonium chloride ("DODAC"); N-(2,3-dioley
loxy)propyl)-N,N,N-trimethylammonium chloride 
("DOTMA."); N,N -distearyl-N,N -dimethylannnonium bro
mide ("DDAB"); N-(2,3-dioleoyloxy)propyl)-N,N,N-trim
ethylammonium chloride ("DOTAP"); 3-(N-(N',N'-dim
ethylaminoethane )-carbamoyl)cholesterol ("DC-Chol") and 
N-(1,2-dimyristyloxyprop-3-yl)-N,N-dimethyl-N-hydroxy
ethyl annnonium bromide ("DMRIE"). A number of these 
lipids and related analogs, which are also useful in the 
present invention, have been described in U.S. Pat. Nos. 
5,208,036, 5,264,618, 5,279,833, 5,283,185, 5,753,613 and 
5,785,992. 

[0158] B. Non-Cationic Lipids 

[0159] The non-cationic lipids used in the present inven
tion can be any of a variety of neutral uncharged, zwitteri
onic or anionic lipids capable of producing a stable complex. 
They are preferably neutral, although they can alternatively 
be positively or negatively charged. Examples of non
cationic lipids useful in the present invention include: phos
pholipid-related materials, such as lecithin, phosphatidyle
thanolamine, lysolecithin, lysophosphatidylethanolamine, 
phosphatidylserine, phosphatidylinositol, sphingomyelin, 
cephalin, cardiolipin, phosphatidic acid, cerebrosides, dice
tylphosphate, distearoylphosphatidylcholine (DSPC), dio
leoylphosphatidylcholine (DOPC), dipalmitoylphosphati
dylcholine (DPPC), dioleoylphosphatidylglycerol (DOPG), 
dipalmitoylphosphatidylglycerol (DPPG), dioleoyl-phos
phatidylethanolamine (DOPE), palmitoyloleoylphosphati
dylcholine (POPC), palmitoyloleoyl-phosphatidylethanola
mine (POPE) and dioleoyl-phosphatidylethanolamine 4-(N
maleimidomethyl)-cyclohexane-1-carboxylate (DOPE
mal), dipalmitoyl phosphatidyl ethanolamine (DPPE), 
dimyristoylphosphoethanolamine (DMPE), distearoyl-phos
phatidyl-ethanolamine (DSPE), 16-0-monomethyl PE, 
16-0-dimethyl PE, 18-1-trans PE, 1-stearoyl-2-oleoyl-phos
phatidyethanolamine (SOPE), and 1 ,2-dielaidoyl-sn-glyc
ero-3-phophoethanolamine (transDOPE). Non-cationic lip
ids or sterols such as cholesterol may be present. Additional 
nonphosphorous containing lipids are, e.g., stearylamine, 
dodecylamine, hexadecylamine, acetyl palmitate, glycerol
ricinoleate, hexadecyl stereate, isopropylmyristate, ampho
teric acrylic polymers, triethanolamine-lauryl sulfate, alkyl
aryl sulfate polyethyloxylated fatty acid amides, 
dioctadecyldimethyl ammonium bromide and the like, dia
cylphosphatidylcholine, diacylphosphatidylethanolamine, 
ceran1ide, sphingomyelin, cephalin, and cerebrosides. Other 
lipids such as lysophosphatidylcholine and lysophosphati
dylethanolamine may be present. Non-cationic lipids also 
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include polyethylene glycol-based polymers such as PEG 
2000. PEG 5000 and polyethylene glycol conjugated to 
phospholipids or to ceramides (referred to as PEG-Cer). as 
described in co-pending U.S. Ser. No. 08/316,429. 

[0160] In preferred embodiments, the non-cationic lipids 
are diacylphosphatidylcholine (e.g., distearoylphosphatidyl
choline, dioleoylphosphatidylcholine, dipalmitoylphos
phatidylcholine and dilinoleoylphosphatidylcholine ), dia-
cylphosphatidylethanolamine (e.g., 
dioleoylphosphatidylethanolamine and palmitoylo-
leoylphosphatidylethanolamine ), ceramide or sphingomy
elin. The acyl groups in these lipids are preferably acyl 
groups derived from fatty acids having C10-C24 carbon 
chains. More preferably the acyl groups are lauroyl, myris
toyl, palmitoyl, stearoyl or oleoyl. In particularly preferred 
embodiments, the non-cationic lipid can be cholesterol, 
1 ,2-sn-dioleoylphosphatidylethanolamine, or egg sphingo
myelin (ESM). 

[0161] C. Bilayer Stabilizing Component 

[0162] In addition to cationic and non-cationic lipids, the 
nucleic acid-lipid particles (e.g., SNALPs and SPLPs) of the 
present invention can further comprise a bilayer stabilizing 
component (BSC) such as an ATTA-lipid or a PEG-lipid, 
such as PEG coupled to dialkyloxypropyls (PEG-DAA) as 
described in, e.g., WO 05/026372, PEG coupled to diacylg
lycerol (PEG-DAG) as described in, e.g., U.S. Patent Pub
lication Nos. 20030077829 and 2005008689), PEG coupled 
to phosphatidylethanolamine (PE) (PEG-PE), or PEG con
jugated to ceramides, or a mixture thereof(see, U.S. Pat. No. 
5,885,613). In one preferred embodiment, the BSC is a 
conjugated lipid that inhibits aggregation of the nucleic 
acid-lipid particles. Suitable conjugated lipids include, but 
are not limited to PEG-lipid conjugates, ATTA-lipid conju
gates, cationic-polymer-lipid conjugates (CPLs) or mixtures 
thereof. In one preferred embodiment, the nucleic acid-lipid 
particles comprise either a PEG-lipid conjugate or an ATTA
lipid conjugate together with a CPL. 

[0163] PEG is a polyethylene glycol, a linear, water
soluble polymer of ethylene PEG repeating units with two 
terminal hydroxyl groups. PEGs are classified by their 
molecular weights; for example, PEG 2000 has an average 
molecular weight of about 2,000 daltons, and PEG 5000 has 
an average molecular weight of about 5,000 daltons. PEGs 
are commercially available from Sigma Chemical Co. and 
other companies and include, for example, the following: 
monomethoxypolyethylene glycol (MePEG-OH), 
monomethoxypolyethylene glycol-succinate (MePEG-S), 
monomethoxypolyethylene glycol-succinimidyl succinate 
(MePEG-S-NHS), monomethoxypolyethylene glycol-amine 
(MePEG-NH2), monomethoxypolyethylene glycol-tresylate 
(MePEG-IRES), and monomethoxypolyethylene glycol
imidazolyl-carbonyl (MePEG-IM). In addition, 
monomethoxypolyethyleneglycol-acetic acid (MePEG
CH2COOH), is particularly useful for preparing the PEG
lipid conjugates including, e.g., PEG-DAA conjugates. 

[0164] In some embodiments, the PEG has an average 
molecular weight of from about 550 daltons to about 10,000 
daltons, more preferably of about 750 daltons to about 5,000 
daltons, more preferably of about 1,000 daltons to about 
5,000 daltons, more preferably of about 1,500 daltons to 
about 3,000 daltons and, even more preferably, of about 
2,000 daltons, or about 750 daltons. The PEG can be 
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optionally substituted by an alkyl, alkoxy, acyl or aryl group. 
PEG can be conjugated directly to the lipid or may be linked 
to the lipid via a linker moiety. Any linker moiety suitable 
for coupling the PEG to a lipid can be used including, e.g., 
non-ester containing linker moieties and ester-containing 
linker moieties. In some embodiments, the linker moiety is 
a non-ester containing linker moiety. As used herein, the 
term "non-ester containing linker moiety" refers to a linker 
moiety that does not contain a carboxylic ester bond 
(-OC(O)-). Suitable non-ester containing linker moieties 
include, but are not limited to, ami do ( --C(O)NH-), amino 
(-NR-), carbonyl (-C(O)-), carbamate (-NH
C(O)O-), urea (-NHC(O)NH-). disulphide 1-~~-~·-1. 
ether (--0-), succinyl (-(O)CCH2CH2C(O)-), succina
midyl (-NHC(O)CH2CH2C(O)NH-), ether, disulphide, 
etc. as well as combinations thereof (such as a linker 
containing both a carbamate linker moiety and an amido 
linker moiety). In some embodiments, a carbamate linker is 
used to couple the PEG to the lipid. 

[0165] In other embodiments, an ester containing linker 
moiety is used to couple the PEG to the lipid. Suitable ester 
containing linker moieties include, e.g., carbonate 
(-OC(O)O-). succinoyl, phosphate esters 
(O)POH--0-), sulfonate esters, and combinations thereof. 

[0166] Phosphatidylethanolamines having a variety of 
acyl chain groups of varying chain lengths and degrees of 
saturation can be conjugated to polyethyleneglycol to fonn 
the bilayer stabilizing component. Such phosphatidyletha
nolamines are commercially available, or can be isolated or 
synthesized using conventional techniques known to those 
of skilled in the art. Phosphatidylethanolamines containing 
saturated or unsaturated fatty acids with carbon chain 
lengths in the range of C10 to C20 are preferred. Phosphati
dylethanolamines with mono- or ditmsaturated fatty acids 
and mixtures of saturated and unsaturated fatty acids can 
also be used. Suitable phosphatidylethanolamines include, 
but are not limited to, the following: dimyristoylphosphati
dylethanolamine (DMPE), dipalmitoylphosphatidyletha
nolanline (DPPE), dioleoylphosphatidylethanolanline 
(DOPE) and distearoylphosphatidylethanolamine (DSPE). 

[0167] In some embodiments, the PEG-lipid is a PEG
DAA conjugate has the following fommla: 

IH20-R
1 

IH20-R
1 

CH2-L-PEG 

(VI) 

[0168] In Formula VI, R1 and R2 are independently 
selected and are alkyl groups having from about 10 to about 
22 carbon atoms. The long-chain alkyl groups can be 
saturated or unsaturated. Suitable alkyl groups include, but 
are not limited to, Iaury! (C12), myristyl (Cl4), palmityl 
(Cl6), stearyl (CIS) and icosyl (C20). In some embodi
ments, R1 and R2 are the san1e, i.e., R1 and R2 are both 
myristyl (i.e., dimyristyl), R1 and R2 are both stearyl (i.e., 
distearyl), etc. In some embodiments, the alkyl groups are 
saturated. 

[0169] In Formula VI above, "PEG" is a polyethylene 
glycol having an average molecular weight ranging of about 
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550 daltons to about 10,000 daltons, about 750 daltons to 
about 5,000 daltons, about 1,000 daltons to about 5,000 
daltons, about 1,500 daltons to about 3,000 daltons, about 
2,000 daltons, or about 750 daltons. The PEG ean be 
optionally substituted with alkyl, alkoxy, acyl or aryl. In 
some embodiments, the tem1inal hydroxyl group is substi
tuted with a methoxy or methyl group. 

[0170] In Formula VI, above, "L" is a non-ester containing 
linker moiety or an ester containing linker moiety. In some 
embodiments, L is a non-ester containing linker moiety. 
Suitable non-ester containing linkers include, but are not 
limited to, an amido linker moiety, an amino linker moiety, 
a carbonyl linker moiety, a carbamate linker moiety, a urea 
linker moiety, an ether linker moiety, a disulphide linker 
moiety, a succinamidyl linker moiety and combinations 
thereof. In some embodiments, the non-ester containing 
linker moiety is a carbamate linker moiety (i.e., a PEG-C
DA .. <\ conjugate), an amido linker moiety (i.e., a PEG-A
DAA conjugate), or a succinamidyl linker moiety (i.e., a 
PEG-S-DAA conjugate). 

[0171] The PEG-DAA conjugates are synthesized using 
standard techniques and reagents known to those of skill in 
the art. It will be recognized that the PEG-DAA conjugates 
will contain various amide, amine, ether, thio, carbamate and 
urea linkages. Those of skill in the art will recognize that 
methods and reagents ±or forming these bonds are well 
known and readily available. See, e.g., March, ADVANCED 
ORGANIC CHEMISTRY (Wiley 1992), Larock, COM
PREHENSIVE ORGANIC TRANSFORMATIONS (VCR 
1989); and Fumiss, VOGEL'S TEXTBOOK OF PRACTI
CAL ORGANIC CHEMISTRY 5th ed. (Longman 1989). It 
will also be appreciated that any functional groups present 
may require protection and deprotection at different points in 
the synthesis of the PEG-DAA conjugates. Those of skill in 
the art will recognize that such techniques are well known. 
See, e.g., Green and Wuts, PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS (Wiley 1991). 

[0172] In some embodiments, the PEG-DAA conjugate is 
a dilauryloxypropyl (Cl2)-PEG conjugate, dimyristylox
ypropyl (C14)-PEG conjugate, a dipalmitoyloxypropyl 
(C16)-PEG conjugate or a disteryloxypropyl (C18)-PEG 
conjugate. Those of skill in the art will readily appreciate 
that other dialkyloxypropyls can be used in the PEG-DAA 
conjugates of the present invention. 

[0173] In addition to the foregoing, it will be readily 
apparent to those of skill in the art that other hydrophilic 
polymers can be used in place of PEG. Examples of suitable 
polymers that can be used in place of PEG include, but are 
not limited to, polyvinylpyrrolidone, polymethyloxazoline, 
polyethyloxazoline, polyhydroxypropyl methacrylamide, 
polymethacrylamide and polydimethylacrylamide, polylac
tic acid, polyglycolic acid, and derivatized celluloses, such 
as hydroxymethylcellulose or hydroxyethylcellulose. 

[0174] In addition to the foregoing components, the 
SNALPs and SPLPs of the present invention can fl.Jrther 
comprise cationic poly(ethylene glycol) (PEG) lipids, or 
CPLs, that have been designed for insertion into lipid 
bilayers to impart a positive charge (see, Chen, et a!., 
Bioconj. Chem. 11:433-437 (2000)). Suitable SPLPs and 
SPLP-CPLs ±or use in the present invention, and methods of 
making and using SPLPs and SPLP-CPLs, are disclosed, 
e.g., in U.S. Pat. No. 6,852,334 and WO 00/62813. Cationic 
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polymer lipids (CPLs) useful in the present invention have 
the following architectural features: (1) a lipid anchor, such 
as a hydrophobic lipid. for incorporating the CPLs into the 
lipid bilayer; (2) a hydrophilic spacer, such as a polyethylene 
glycol, for linking the lipid anchor to a cationic head group; 
and (3) a polycationic moiety, such as a naturally occurring 
amino acid, to produce a protonizable cationic head group. 

[0175] Suitable CPL include compounds of Fommla VII: 

A-W-Y (VII) 

wherein A, W and Y are as described below. 

[0176] With reference to Formula VII, "A" is a lipid 
moiety such as an amphipathic lipid, a neutral lipid or a 
hydrophobic lipid that acts as a lipid anchor. Suitable lipid 
examples include vesicle-forming lipids or vesicle adopting 
lipids and include, but are not limited to, diacylglycerolyls, 
dialkylglycerolyls, N-N-dialkylaminos, 1,2-diacyloxy-3-
aminopropanes and 1,2-dialkyl-3-aminopropanes. 

[0177] "W" is a polymer or an oligomer, such as a 
hydrophilic polymer or oligomer. Typically, the hydrophilic 
polymer is a biocompatable polymer that is noninmmno
genic or possesses low inherent immunogenicity. Altema
tively, the hydrophilic polymer can be weakly antigenic if 
used with appropriate adjuvants. Suitable noninnmmogenic 
polymers include, but are not limited to, PEG, polyamides, 
polylactic acid, polyglycolic acid, polylactic acid/polygly
colic acid copolymers and combinations thereof. In some 
embodiments, the polymer has a molecular weight of from 
about 250 to about 7000 daltons. 

[0178] "Y" is a polycationic moiety. The term polycationic 
moiety refers to a compound, derivative, or functional group 
having a positive charge, typically at least 2 positive charges 
at a selected pH, typically physiological pH. Suitable poly
cationic moieties include basic amino acids and their deriva
tives such as arginine, asparagine, glutamine, lysine and 
histidine; spermine; spermidine; cationic dendrimers; 
polyamines; polyamine sugars; and amino polysaccharides. 
The polycationic moieties can be linear, such as linear 
tetralysine, branched or dendrimeric in structure. Polyca
tionic moieties have between about 2 to about 15 positive 
charges, between about 2 to about 12 positive charges, or 
between about 2 to about 8 positive charges at selected pH 
values. The selection of which polycationic moiety to 
employ may be determined by the type of liposome appli
cation which is desired. 

[0179] The charges on the polycationic moieties can be 
either distributed armmd the entire liposome moiety, or 
altematively, they can be a discrete concentration of charge 
density in one particular area of the liposome moiety e.g .. a 
charge spike. If the charge density is distributed on the 
liposome, the charge density can be equally distributed or 
unequally distributed. All variations of charge distribution of 
the polycationic moiety are encompassed by the present 
invention. 

[0180] The lipid "A," and the nonimmunogenic polymer 
"W," can be attached by various methods and preferably, by 
covalent attachment. Methods known to those of skill in the 
art can be used for the covalent attachment of "A" and "W." 
Suitable linkages include, but are not limited to, amide, 
amine, carboxyl, carbonate, carbamate, ester and hydrazone 
linkages. It will be apparent to those skilled in the art that 
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"A" and "W" must have complementary functional groups 
to effectuate the linkage. The reaction of these two groups, 
one on the lipid and the other on the polymer, will provide 
the desired linkage. For example, when the lipid is a 
diacylglycerol and the ten11inal hydroxyl is activated, for 
instance with NHS and DCC, to form an active ester, and is 
then reacted with a polymer which contains an amino group, 
such as with a polyamide (see, U.S. Pat. Nos. 6,320,017 and 
6,586,559), an amide bond will form between the two 
groups. 

[0181] In certain instances, the polycationic moiety can 
have a ligand attached, such as a targeting ligand or a 
chelating moiety for complexing calcium. Preferably, after 
the ligand is attached, the cationic moiety maintains a 
positive charge. In certain instances, the ligand that is 
attached has a positive charge. Suitable ligands include, but 
are not limited to, a compound or device with a reactive 
functional group and include lipids, amphipathic lipids, 
carrier compounds, bioaffinity compounds, biomaterials, 
biopolymers, biomedical devices, analytically detectable 
compounds, therapeutically active compounds, enzymes, 
peptides, proteins, antibodies, immune stimulators, radiola
bels, fluorogens, biotin, drugs, haptens, DNA, RNA, 
polysaccharides, liposomes, virosomes, micelles, immuno
globulins, ftmctional groups, other targeting moieties, or 
toxins. 

VI. Preparation of SNALPs 

[0182] The present invention provides a method of pre
paring serum-stable nucleic acid-lipid particles in which an 
interfering RNA (e.g., an anti-ApoB siRNA) is encapsulated 
in a lipid bilayer and is protected from degradation. The 
particles made by the methods of this invention typically 
have a size of about 50 1l111 to about 150 mn, about 60 1l111 

to about 130 ll111, about 70 1l111 to about 110 ll111, or about 70 
1l111 to about 90 ll111. The particles can be formed by any 
method known in the art including, but not limited to: a 
continuous mixing method, a direct dilution process, a 
detergent dialysis method, or a modification of a reverse
phase method which utilizes organic solvents to provide a 
single phase during mixing of the components. 

[0183] In preferred embodiments, the cationic lipids are 
lipids ofF ormula I and II or combinations thereof. In other 
preferred embodiments, the non-cationic lipids are ESM, 
DOPE, DOPC, DPPE, DMPE, 16:0 Monomethyl Phosphati
dylethanolamine, 16:0 Dimethyl Phosphatidylethanolamine, 
18:1 Trans Phosphatidylethanolamine, 18:0 18:1 Phosphati
dylethanolamine (SOPE), 1 ,2-dielaidoyl-sn-glycero-3-pho
phoethanolamine (transDOPE), 16:0 18:1 Phosphatidyletha
nolamine, DSPE, polyethylene glycol-based polymers (e.g., 
PEG 2000, PEG 5000, PEG-modified diacylglycerols, or 
PEG-modified dialkyloxypropyls ), distearoylphosphatidyl
choline (DSPC), cholesterol, or combinations thereof. In 
still other preferred embodiments, the organic solvents are 
methanol, chloroform, methylene chloride, ethanol, diethyl 
ether or combinations thereof. 

[0184] In a particularly preferred embodiment, the present 
invention provides for nucleic acid-lipid particles produced 
via a continuous mixing method, e.g., process that includes 
providing an aqueous solution comprising a nucleic acid 
such as an siRNA, in a first reservoir, and providing an 
organic lipid solution in a second reservoir, and mixing the 
aqueous solution with the organic lipid solution such that the 
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organic lipid solution mixes with the aqueous solution so as 
to substantially instantaneously produce a liposome encap
sulating the nucleic acid (e.g., siRNA). This process and the 
apparatus for carrying this process are described in detail in 
U.S. Patent Publication No. 20040142025. 

[0185] The action of continuously introducing lipid and 
buffer solutions into a mixing environment, such as in a 
mixing chamber, causes a continuous dilution of the lipid 
solution with the buffer solution, thereby producing a lipo
some substantially instantaneously upon mixing. As used 
herein, the phrase "continuously diluting a lipid solution 
with a buffer solution" (and variations) generally means that 
the lipid solution is diluted sufficiently rapidly in a hydration 
process with sufficient force to effectuate vesicle generation. 
By mixing the aqueous solution comprising a nucleic acid 
with the organic lipid solution, the organic lipid solution 
undergoes a continuous stepwise dilution in the presence of 
the buffer solution (i.e., aqueous solution) to produce a 
nucleic acid-lipid particle. 

[0186] The serum-stable nucleic acid-lipid particles 
formed using the continuous mixing method typically have 
a size of from about 50 1l111 to about 150 nm, from about 60 
11111 to about 130 ll111, from about 70 1m1 to about 110 11111, or 
from about 70 m11 to about 90 m11. The particles thus formed 
do not aggregate and are optionally sized to achieve a 
unifon11 particle size. 

[0187] In another embodiment, the present invention pro
vides for nucleic acid-lipid particles produced via a direct 
dilution process that includes forming a liposome solution 
and inll1lediately and directly introducing the liposome 
solution into a collection vessel containing a controlled 
amount of dilution buffer. In preferred aspects, the collection 
vessel includes one or more elements configured to stir the 
contents of the collection vessel to facilitate dilution. In one 
aspect, the amount of dilution buffer present in the collection 
vessel is substantially equal to the volume of liposome 
solution introduced thereto. As a non-limiting example, 
liposome solution in 45% ethanol when introduced into the 
collection vessel containing an equal volume of ethanol will 
advantageously yield smaller particles in about 22.5%, about 
20%, or about 15% ethanol. 

[0188] In even another embodiment, the present invention 
provides for nucleic acid-lipid particles produced via a direct 
dilution process in which a third reservoir containing dilu
tion buffer is fluidly coupled to a second mixing region. In 
this embodiment, the liposome solution formed in a first 
mixing region is immediately and directly mixed with 
dilution buffer in the second mixing region. In preferred 
aspects, the second mixing region includes a T-connector 
arranged so that the liposome solution and the dilution buffer 
flows meet as opposing 180° flows, however, connectors 
providing shallower angles can be used, e.g., from about 27° 
to about 180°. A pump mechanism delivers a controllable 
flow of buffer to the second mixing region. In one aspect, the 
flow rate of dilution buffer provided to the second mixing 
region is controlled to be substantially equal to the flow rate 
ofliposome solution introduced thereto from the first mixing 
region. This embodiment advantageously allows for more 
control of the flow of dilution buffer mixing with the 
liposome solution in the second mixing region, and therefore 
also the concentration of liposome solution in buffer 
throughout the second mixing process. Such control of the 
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dilution buJJer flow rate advantageously allows for small 
particle size fonnation at reduced concentrations. 

[0189] These processes and the apparati for carrying out 
these direct dilution processes is described in detail in U.S. 
Provisional Patent Application No. 60/703,380 filed Jul. 27, 
2005. 

[0190] The serum-stable nucleic acid-lipid particles 
formed using the direct dilution process typically have a size 
offrom about of from about 50 mn to about 150 mn, from 
about 60 11111 to about 130 11111, from about 70 nm to about 
110 mn, or from about 70 mn to about 90 mn. The particles 
thus formed do not aggregate and are optionally sized to 
achieve a unifom1 particle size. 

[0191] In some embodiments, the particles are formed 
using detergent dialysis. Without intending to be bound by 
any particular mechanism of formation, a plasmid or other 
nucleic acid (e.g., siRNA) is contacted with a detergent 
solution of cationic lipids to fonn a coated nucleic acid 
complex. These coated nucleic acids can aggregate and 
precipitate. However, the presence of a detergent reduces 
this aggregation and allows the coated nucleic acids to react 
with excess lipids (typically, non-cationic lipids) to form 
particles in which the plasmid or other nucleic acid is 
encapsulated in a lipid bilayer. Thus, serum-stable nucleic 
acid-lipid particles can be prepared as follows: 

[0192] (a) combining a nucleic acid with cationic lipids 
in a detergent solution to form a coated nucleic acid
lipid complex; 

[0193] (b) contacting non-cationic lipids with the 
coated nucleic acid-lipid complex to form a detergent 
solution comprising a nucleic acid-lipid complex and 
non-cationic lipids; and 

[0194] (c) dialyzing the detergent solution of step (b) to 
provide a solution of senun-stable nucleic acid-lipid 
particles, wherein the nucleic acid is encapsulated in a 
lipid bilayer and the particles are serum-stable and have 
a size of from about 50 to about 150 mn. 

[0195] An initial solution of coated nucleic acid-lipid 
complexes is fom1ed by combining the nucleic acid with the 
cationic lipids in a detergent solution. 

[0196] In these embodiments, the detergent solution is 
preferably an aqueous solution of a neutral detergent having 
a critical micelle concentration of 15-300 mM, more pref
erably 20-50 mM. Examples of suitable detergents include, 
for example, N,N'-(( octanoylimino )-bis-(trimethylene ))-bis
(D-gluconan1ide) (BIGCHAP); BRIJ 35; Deoxy-BIGC
HAP; dodecylpoly( ethylene glycol) ether; Tween 20; Tween 
40; Tween 60; Tween 80; Tween 85; Mega 8; Mega 9; 
ZwittergenttRJ 3-08; Zwittergent® 3-10; Triton X-405; 
hexyl-, heptyl-, octyl- and nonyl-B-D-glucopyranoside; and 
heptylthioglucopyranoside; with octyl B-D-glucopyranoside 
and Tween-20 being the most preferred. The concentration 
of detergent in the detergent solution is typically about 100 
mM to about 2 M, preferably from about 200 mM to about 
1.5M. 

[0197] The cationic lipids and nucleic acids will typically 
be combined to produce a charge ratio (+I-) of about 1:1 to 
about 20:1, in a ratio of about 1:1 to about 12: 1, or in a ratio 
of about 2:1 to about 6:1. Additionally, the overall concen
tration of nucleic acid in solution will typically be from 

21 
Jun.22,2006 

about 25 ~tg/mL to about 1 mg/mL, from about 25 ~g/mL to 
about 200 ~g/mL, or from about 50 ~g/mL to about 100 
~g/mL. The combination of nucleic acids and cationic lipids 
in detergent solution is kept, typically at room temperature, 
for a period of time which is sufficient for the coated 
complexes to form. Alternatively, the nucleic acids and 
cationic lipids can be combined in the detergent solution and 
wanned to temperatures of up to about 37° C., about 50° C., 
about 60° C., or about 70° C. For nucleic acids which are 
particularly sensitive to temperature, the coated complexes 
can be formed at lower temperatures, typically down to 
about 4° C. 

[0198] In some embodiments, the nucleic acid to lipid 
ratios (mass/mass ratios) in a formed nucleic acid-lipid 
particle will range from about O.Ql to about 0.2, from about 
0.03 to about 0.01 or from about 0.01 to about 0.08. The 
ratio of the starting materials also falls within this range. In 
other embodiments, the nucleic acid-lipid particle prepara
tion uses about 400 ~g nucleic acid per 10 mg total lipid or 
a nucleic acid to lipid ratio (mg:mg) of about 0.01 to about 
0.08 and, more preferably, about 0.04, which corresponds to 
1.25 mg of total lipid per 50 ~g of nucleic acid. 

[0199] The detergent solution of the coated nucleic acid
lipid complexes is then contacted with non-cationic lipids to 
provide a detergent solution of nucleic acid-lipid complexes 
and non-cationic lipids. The non-cationic lipids which are 
useful in this step include, diacylphosphatidylcholine, dia
cylphosphatidylethanolamine, ceramide, sphingomyelin, 
cephalin, cardiolipin, and cerebrosides. In preferred embodi
ments, the non-cationic lipids are diacylphosphatidylcho
line, diacylphosphatidylethanolamine, ceran1ide or sphingo
myelin. The acyl groups in these lipids are preferably acyl 
groups derived from fatty acids having C10-C24 carbon 
chains. More preferably the acyl groups are lauroyl, myris
toy], palmitoyl, stearoyl or oleoyl. In particularly preferred 
embodiments, the non-cationic lipid will be 1,2-sn-dio
leoylphosphatidylethanolamine (DOPE), palmitoyl oleoyl 
phosphatidylcholine (POPC), egg phosphatidylcholine 
(EPC), distearoylphosphatidylcholine (DSPC), cholesterol, 
or a mixture thereof. In the most preferred embodiments, the 
nucleic acid-lipid particles will be fusogenic particles with 
enhanced properties in vivo and the non-cationic lipid will 
be DSPC or DOPE. In addition, the nucleic acid-lipid 
particles of the present invention may fiirther comprise 
cholesterol. In other preferred embodiments, the non-cat
ionic lipids will further comprise polyethylene glycol-based 
polymers such as PEG 2000, PEG 5000 and polyethylene 
glycol conjugated to a diacylglycerol, a ceramide or a 
phospholipid, as described in U.S. Pat. No. 5,820,873 and 
U.S. Patent Publication No. 20030077829. In further pre
ferred embodiments, the non-cationic lipids will further 
comprise polyethylene glycol-based polymers such as PEG 
2000, PEG 5000 and polyethylene glycol conjugated to a 
dialkyloxypropyl. 

[0200] The amount of non-cationic lipid which is used in 
the present methods is typically about 2 to about 20 mg of 
total lipids to 50 ~g of nucleic acid. Preferably, the amount 
of total lipid is from about 5 to about 10 mg per 50 ~tg of 
nucleic acid. 

[0201] Following fom1ation of the detergent solution of 
nucleic acid-lipid complexes and non-cationic lipids, the 
detergent is removed, preferably by dialysis. The removal of 
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the detergent results in the fom1ation of a lipid-bilayer which 
surrounds the nucleic acid providing serum-stable nucleic 
acid-lipid particles which have a size of from about 50 nm 
to about 150 nm, more typically about 100 nm to about 130 
nm, more typically about 110 run to about 115 lllll, most 
typically about 65 to 95 lllll. The particles thus formed do not 
aggregate and are optionally sized to achieve a uniform 
particle size. 

[0202] The serum-stable nucleic acid-lipid particles can be 
sized by any of the methods available for sizing liposomes. 
The sizing may be conducted in order to achieve a desired 
size range and relatively narrow distribution of particle 
sizes. 

[0203] Several techniques are available for sizing the 
particles to a desired size. One sizing method, used for 
liposomes and equally applicable to the present particles is 
described in U.S. Pat. No. 4,737,323. Sonicating a particle 
suspension either by bath or probe sonication produces a 
progressive size reduction down to particles of less than 
about 50 run in size. Homogenization is another method 
which relies on shearing energy to fragment larger particles 
into smaller ones. In a typical homogenization procedure, 
particles are recirculated through a standard emulsion 
homogenizer until selected particle sizes, typically between 
about 60 and about 80 nm, are observed. In both methods, 
the particle size distribution can be monitored by conven
tional laser-beam particle size discrimination, or QELS. 

[0204] Extrusion of the particles through a small-pore 
polycarbonate membrane or an asymmetric ceramic mem
brane is also an effective method for reducing particle sizes 
to a relatively well-defined size distribution. Typically, the 
suspension is cycled through the membrane one or more 
times until the desired particle size distribution is achieved. 
The particles may be extruded through successively smaller
pore membranes, to achieve a gradual reduction in size. 

[0205] In another group of embodiments, the present 
invention provides a method for the preparation of serum
stable nucleic acid-lipid particles, comprising: 

[0206] (a) preparing a mixture comprising cationic lip
ids and non-cationic lipids in an organic solvent; 

[0207] (b) contacting an aqueous solution of nucleic 
acid with the mixture in step (a) to provide a clear 
single phase; and 

[0208] (c) removing the organic solvent to provide a 
suspension of nucleic acid-lipid particles, wherein the 
nucleic acid is encapsulated in a lipid bilayer, and the 
particles are stable in serum and have a size of from 
about 50 to about 150 run. 

[0209] The nucleic acids (e.g., siRNA), cationic lipids and 
non-cationic lipids which are useful in this group of embodi
ments are as described for the detergent dialysis methods 
above. 

[0210] The selection of an organic solvent will typically 
involve consideration of solvent polarity and the ease with 
which the solvent can be removed at the later stages of 
particle formation. The organic solvent, which is also used 
as a solubilizing agent, is in an amount sufficient to provide 
a clear single phase mixture of nucleic acid and lipids. 
Suitable solvents include, but are not limited to, chloroform, 
dichloromethane, diethylether, cyclohexane, cyclopentane, 
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benzene, toluene, methanol, or other aliphatic alcohols such 
as propanol, isopropanol, butanoL tert-butanoL iso-butanol, 
pentanol and hexanol. Combinations of two or more sol
vents may also be used in the present invention. 

[0211] Contacting the nucleic acid with the organic solu
tion of cationic and non-cationic lipids is accomplished by 
mixing together a first solution of nucleic acid, which is 
typically an aqueous solution, and a second organic solution 
of the lipids. One of skill in the art will understand that this 
mixing can take place by any number of methods, for 
example by mechanical means such as by using vortex 
mixers. 

[0212] After the nucleic acid has been contacted with the 
organic solution of lipids, the organic solvent is removed, 
thus forming an aqueous suspension of serum-stable nucleic 
acid-lipid particles. The methods used to remove the organic 
solvent will typically involve evaporation at reduced pres
sures or blowing a stream of inert gas (e.g., nitrogen or 
argon) across the mixture. 

[0213] The serum-stable nucleic acid-lipid particles thus 
formed will typically be sized from about 50 nm to about 
150 nm, more typically about 100 11111 to about 130 nm, most 
typically about 11 0 nm to about 115 nm. To achieve further 
size reduction or homogeneity of size in the particles, sizing 
can be conducted as described above. 

[0214] In other embodiments, the methods will further 
comprise adding non-lipid polycations which are useful to 
effect the delivery to cells using the present compositions. 
Examples of suitable non-lipid polycations include, but are 
limited to, hexadimethrine bromide (sold under the brand 
nan1e POLYBRENE®, from Aldrich Chemical Co., Mil
waukee, Wis., USA) or other salts ofheaxadimethrine. Other 
suitable polycations include, for example, salts of poly-L
omithine, poly-L-arginine, poly-L-lysine, poly-D-lysine, 
polyallylamine and polyethyleneimine. 

[0215] In certain embodiments, the formation of the 
nucleic acid-lipid particles can be carried out either in a 
mono-phase system (e.g., a Bligh and Dyer monophase or 
similar mixture of aqueous and organic solvents) or in a 
two-phase system with suitable mixing. 

[0216] When formation of the complexes is carried out in 
a mono-phase system, the cationic lipids and nucleic acids 
are each dissolved in a volume of the mono-phase mixture. 
Combination of the two solutions provides a single mixture 
in which the complexes form. Alternatively, the complexes 
can form in two-phase mixtures in which the cationic lipids 
bind to the nucleic acid (which is present in the aqueous 
phase), and "pull" it into the organic phase. 

[0217] In another embodiment, serum-stable nucleic acid
lipid particles can be prepared as follows: 

[0218] (a) contacting nucleic acids with a solution com
prising non-cationic lipids and a detergent to form a 
nucleic acid-lipid mixture; 

[ 0219] (b) contacting cationic lipids with the nucleic 
acid-lipid mixture to neutralize a portion of the nega
tive charge of the nucleic acids and fonn a charge
neutralized mixture of nucleic acids and lipids; and 

[0220] (c) removing the detergent from the charge
neutralized mixture to provide the nucleic acid-lipid 
particles in which the nucleic acids are protected from 
degradation. 
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[0221] In one group of embodiments, the solution of 
non-cationic lipids and detergent is an aqueous solution. 
Contacting the nucleic acids with the solution of non
cationic lipids and detergent is typically accomplished by 
mixing together a first solution of nucleic acids and a second 
solution of the lipids and detergent. One of skill in the art 
will understand that this mixing can take place by any 
number of methods, for example, by mechanical means such 
as by using vortex mixers. Preferably, the nucleic acid 
solution is also a detergent solution. The amount of non
cationic lipid which is used in the present method is typically 
determined based on the amount of cationic lipid used, and 
is typically of from about 0.2 to 5 times the amount of 
cationic lipid, preferably from about 0.5 to about 2 times the 
amount of cationic lipid used. 

[0222] In some embodiments, the nucleic acids are pre
condensed as described in, e.g., U.S. patent application Ser. 
No. 09/744,103. 

[0223] The nucleic acid-lipid mixture thus formed is con
tacted with cationic lipids to neutralize a portion of the 
negative charge which is associated with the nucleic acids 
(or other polyanionic materials) present. The amount of 
cationic lipids used will typically be sufficient to neutralize 
at least 50% of the negative charge of the nucleic acid. 
Preferably, the negative charge will be at least 70% neutral
ized, more preferably at least 90% neutralized. Cationic 
lipids which are useful in the present invention, include, for 
example, DLinDMA and, DLenDMA. These lipids and 
related analogs have been described in U.S. Provisional 
Patent Application Nos. 60/578,075, filed Jun. 7, 2004; 
60/610,746, filed Sep. 17, 2004; and 60/679,427. filed May 
9, 2005. 

[0224] Contacting the cationic lipids with the nucleic 
acid-lipid mixture can be accomplished by any of a munber 
of techniques, preferably by mixing together a solution of 
the cationic lipid and a solution containing the nucleic 
acid-lipid mixture. Upon mixing the two solutions (or con
tacting in any other mauner), a portion of the negative charge 
associated with the nucleic acid is neutralized. Nevertheless, 
the nucleic acid remains in an uncondensed state and 
acquires hydrophilic characteristics. 

[0225] After the cationic lipids have been contacted with 
the nucleic acid-lipid mixture, the detergent (or combination 
of detergent and organic solvent) is removed, thus forming 
the nucleic acid-lipid particles. The methods used to remove 
the detergent will typically involve dialysis. When organic 
solvents are present, removal is typically accomplished by 
evaporation at reduced pressures or by blowing a stream of 
inert gas (e.g., nitrogen or argon) across the mixture. 

[0226] The particles thus formed will typically be sized 
from about 50 run to several microns, more typically about 
50 11111 to about 150 11111, even more typically about 100 11111 

to about 130 run, most typically about 110 11111 to about 115 
11111. To achieve further size reduction or homogeneity of size 
in the particles, the nucleic acid-lipid particles can be 
sonicated, filtered or subjected to other sizing techniques 
which are used in liposomal fommlations and are known to 
those of skill in the art. 

[0227] In other embodiments, the methods will further 
comprise adding non-lipid polycations which are useful to 
effect the lipofection of cells using the present compositions. 

23 
Jun.22,2006 

Examples of suitable non-lipid polycations include, hexa
dimethrine bromide (sold under the brand name POLY
BRENBID, from Aldrich Chemical Co., Milwaukee, Wis., 
USA) or other salts ofhexadimethrine. Other suitable poly
cations include, for example, salts of poly-L-ornithine, poly
L-arginine, poly-L-lysine, poly-D-lysine, polyallylamine 
and polyethyleneimine. Addition of these salts is preferably 
after the particles have been fanned. 

[0228] In another aspect, the semm-stable nucleic acid
lipid particles can be prepared as follows: 

[0229] (a) contacting an ammmt of cationic lipids with 
nucleic acids in a solution; the solution comprising 
from about 15-35% water and about 65-85% organic 
solvent and the ammmt of cationic lipids being suffi
cient to produce a +I- charge ratio of from about 0.85 
to about 2.0, to provide a hydrophobic nucleic acid
lipid complex; 

[0230] (b) contacting the hydrophobic, nucleic acid
lipid complex in solution with non-cationic lipids, to 
provide a nucleic acid-lipid mixture; and 

[ 0231] (c) removing the organic solvents from the 
nucleic acid-lipid mixture to provide nucleic acid-lipid 
particles in which the nucleic acids are protected from 
degradation. 

[0232] The nucleic acids, non-cationic lipids, cationic 
lipids and organic solvents which are usefhl in tins aspect of 
the invention are the same as those described for the 
methods above which used detergents. In one group of 
embodiments, the solution of step (a) is a mono-phase. In 
another group of embodiments, the solution of step (a) is 
two-phase. 

[0233] In preferred embodiments, the non-cationic lipids 
are ESM, DOPE, DOPC, polyethylene glycol-based poly
mers (e.g., PEG 2000, PEG 5000, PEG-modified diacylg
lycerols, or PEG-modified dialkyloxypropyls ), dis
tearoylphosphatidylcholine (DSPC), DPPE, DMPE, 16:0 
Monomethyl Phosphatidylethanolamine, 16:0 Dimethyl 
Phosphatidylethanolamine, 18:1 Trans Phosphatidylethano
lamine, 18:0 18:1 Phosphatidylethanolamine (SOPE), 1,2-
dielaidoyl-sn-glycero-3-phophoethanolamine (transDOPE), 
16:0 18:1 Phosphatidylethanolamine, DSPE, cholesterol, or 
combinations thereof. In still other preferred embodiments, 
the organic solvents are methanol, chloroform, methylene 
chloride, ethanol, diethyl ether or combinations thereof. 

[0234] In one embodiment, the nucleic acid an interfering 
RNA (i.e., and anti-ApoB siRNA); the cationic lipid is 
DLindMA, DLenDMA, DODAC, DDAB, DOTMA, 
DOSPA, DMRIE, DOGS or combinations thereof; the non
cationic lipid is ESM, DOPE, DAG-PEGs, distearoylphos
phatidylcholine (DSPC), DPPE, DMPE, 16:0 Monomethyl 
Phosphatidylethanolamine, 16:0 Dimethyl Phosphatidyle
thanolamine, 18:1 Trans Phosphatidylethanolamine, 18:0 
18:1 Phosphatidylethanolamine (SOPE), 16:0 18:1 Phos
phatidylethanolamine DSPE, cholesterol, or combinations 
thereof (e.g. DSPC and PEG-DAA); and the organic solvent 
is methanol, chloroform, methylene chloride, ethanol, 
diethyl ether or combinations thereof. 

[0235] As above, contacting the nucleic acids with the 
catiorlic lipids is typically accomplished by mixing together 
a first solution of nucleic acids and a second solution of the 
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lipids, preferably by mechanical means such as by using 
vortex mixers. The resulting mixture contains complexes as 
described above. These complexes are then converted to 
particles by the addition of non-cationic lipids and the 
removal of the organic solvent. The addition of the non
cationic lipids is typically accomplished by simply adding a 
solution of the non-cationic lipids to the mixture containing 
the complexes. A reverse addition can also be used. Subse
quent removal of organic solvents can be accomplished by 
methods known to those of skill in the art and also described 
above. 

[0236] The amount of non-cationic lipids which is used in 
this aspect of the invention is typically an ammmt of from 
about 0.2 to about 15 times the amount (on a mole basis) of 
cationic lipids which was used to provide the charge
neutralized nucleic acid-lipid complex. Preferably, the 
ammmt is from about 0.5 to about 9 times the amount of 
cationic lipids used. 

[0237] In yet another embodiment, the nucleic acid-lipid 
particles prepared by the methods described above are either 
net charge neutral or carry an overall charge which provides 
the particles with greater transfection activity. Preferably, 
the nucleic acid component of the particles is a nucleic acid 
which interferes with the production of an undesired protein. 
In some embodiments, the nucleic acid comprises an inter
fering RNA (i.e., an anti-ApoB siRNA), the non-cationic 
lipid is egg sphingomyelin and the cationic lipid is 
DLinDMA or DLenDMA. In some embodiments. the 
nucleic acid comprises an interfering RNA, the non-cationic 
lipid is a mixture of DSPC and cholesterol, and the cationic 
lipid is DLinDMA or DLenDMA. In other preferred 
embodiments, the non-cationic lipid may further comprise 
cholesterol. 

[0238] A variety of general methods for making SNALP
CPLs (CPL-containing SNALPs) are discussed herein. Two 
general techniques include "post-insertion" technique, that 
is, insertion of a CPL into for example, a pre-formed 
SNALP, and the "standard" technique, wherein the CPL is 
included in the lipid mixture during for example, the SNALP 
formation steps. The post-insertion technique results in 
SNALPs having CPLs mainly in the extemal face of the 
SNALP bilayer membrane, whereas standard techniques 
provide SNALPs having CPLs on both internal and external 
faces. The method is especially useful for vesicles made 
from phospholipids (which can contain cholesterol) and also 
for vesicles containing PEG-lipids (such as PEG-DAAs and 
PEG-DAGs ). Methods of making SNALP-CPL, are taught, 
for example, in U.S. Pat. Nos. 5,705,385, 6,586,410, 5,981, 
501 6,534,484; 6,852,334; U.S. Patent Publication No. 
20020072121; and WO 00/62813. 

VII. Kits 

[0239] The present invention also provides nucleic acid
lipid particles in kit form. The kit will typically be comprised 
of a one or more containers containing the compositions of 
the present inventions, preferably in dehydrated form, with 
instructions for their rehydration and administration. For 
example, one container of a kit may hold the dehydrated 
nucleic acid-lipid particles and another container of the kit 
may hold a buffer suitable for rehydrating the particles. 

VIII. Administration of Nucleic Acid-Lipid Particles 

[0240] Once fonned, the serum-stable nucleic acid-lipid 
particles of the present invention are useful for the intro-
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duction of nucleic acids (i.e., siRNA that silences expression 
of ApoB) into cells (e.g., a hepatocyte). Accordingly, the 
present invention also provides methods for introducing a 
nucleic acids (e.g., a plasmid or and siRNA) into a cell. The 
methods are carried out in vitro or in vivo by first forn1ing 
the particles as described above and then contacting the 
particles with the cells for a period of time sufficient for 
delivery of the nucleic acid to the cell to occur. 

[0241] The nucleic acid-lipid particles of the present 
invention can be adsorbed to almost any cell type with which 
they are mixed or contacted. Once adsorbed, the particles 
can either be endocytosed by a portion of the cells, exchange 
lipids with cell membranes, or fuse with the cells. Transfer 
or incorporation of the nucleic acid portion of the particle 
can take place via any one of these pathways. In particular, 
when fusion takes place, the particle membrane is integrated 
into the cell membrane and the contents of the particle 
combine with the intracellular fluid. 

[0242] The nucleic acid-lipid particles of the present 
invention can be administered either alone or in mixture 
with a physiologically-acceptable carrier (such as physi
ological saline or phosphate buffer) selected in accordance 
with the route of administration and standard pharmaceutical 
practice. Generally, normal saline will be employed as the 
pharmaceutically acceptable carrier. Other suitable carriers 
include, e.g., water, buffered water, 0.4% saline, 0.3% 
glycine, and the like, including glycoproteins for enhanced 
stability, such as albumin, lipoprotein, globulin, etc. 

[0243] The pham1aceutical carrier is generally added fol
lowing particle formation. Thus, after the particle is fonned, 
the particle can be diluted into pharmaceutically acceptable 
carriers such as normal saline. 

[0244] The concentration of particles in the phamlaceuti
cal formulations can vary widely, i.e., from less than about 
0.05%, usually at or at least about 2-5% to as much as 10 to 
30% by weight and will be selected primarily by fluid 
volnmes, viscosities, etc., in accordance with the particular 
mode of administration selected. For example, the concen
tration may be increased to lower the fluid load associated 
with treatment. This may be particularly desirable in patients 
having atherosclerosis-associated congestive heart failure or 
severe hypertension. Altematively, particles composed of 
irritating lipids may be diluted to low concentrations to 
lessen inflannnation at the site of administration. 

[0245] The pharmaceutical compositions of the present 
invention may be sterilized by conventional, well known 
sterilization teclmiques. Aqueous solutions can be packaged 
for use or filtered under aseptic conditions and lyophilized, 
the lyophilized preparation being combined with a sterile 
aqueous solution prior to administration. The compositions 
can contain pharmaceutically acceptable auxiliary sub
stances as required to approximate physiological conditions, 
such as pH adjusting and buffering agents. tonicity adjusting 
agents and the like, for example, sodium acetate, sodium 
lactate, sodium chloride, potassium chloride, and calcium 
chloride. Additionally, the particle suspension may include 
lipid-protective agents which protect lipids against free
radical and lipid-peroxidative damages on storage. Lipo
philic free-radical quenchers, such as alphatocopherol and 
water-soluble iron-specific chelators, such as ferrioxamine, 
are suitable. 

[0246] The nucleic acid-lipid particles can be incorporated 
into a broad range of topical dosage forms including, but not 
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limited to, gels, oils, emulsions, topical creams, pastes, 
ointments, lotions, foams, and the like. 

[0247] A. In Vivo Administration 

[0248] Systemic delivery for in vivo gene therapy, i.e., 
delivery of a therapeutic nucleic acid to a distal target cell 
via body systems such as the circulation, has been achieved 
using nucleic acid-lipid particles such as those disclosed in 
WO 96/40964, U.S. Pat. Nos. 5, 705,385, 5,976,567, 5,981, 
501, and 6,410,328. This latter format provides a f\Jlly 
encapsulated nucleic acid-lipid particle that protects the 
nucleic acid from nuclease degradation in serum, is nonim
munogenic, is small in size and is suitable for repeat dosing. 

[0249] For in vivo administration, administration can be in 
any manner known in the art, e.g., by injection, oral admin
istration, inhalation (e.g., intransal or intratracheal), trans
dermal application, or rectal administration. Administration 
can be accomplished via single or divided doses. The 
pharmaceutical compositions can be administered parenter
ally, i.e., intraarticularly, intravenously, intraperitoneally, 
subcutaneously, or intramuscularly. In some embodiments, 
the pharmaceutical compositions are administered intrave
nously or intraperitoneally by a bolus injection (see, e.g., 
Stadler, eta!., U.S. Pat. No. 5,286,634). Intracellular nucleic 
acid delivery has also been discussed in Straubringer, et a!., 
Methods Enzymol, Academic Press, New York. 101:512 
(1983); Mannino, eta!., Biotechniques 6:682 (1988); Nico
lau, eta!., Crit. Rev. Ther. Drug Carrier Syst. 6:239 (1989), 
and Behr, Ace. Chem. Res. 26:274 (1993). Still other meth
ods of administering lipid based therapeutics are described 
in, for example, Rahman et a!., U.S. Pat. No. 3,993, 754; 
Sears, U.S. Pat. No. 4,145,410; Papahadjopoulos eta!., U.S. 
Pat. No. 4,235,871; Schneider, U.S. Pat. No. 4,224, 179; 
Lenk eta!., U.S. Pat. No. 4,522,803; andFountainet a!., U.S. 
Pat. No. 4,588,578. The lipid nucleic acid particles can be 
administered by direct injection at the site of disease or by 
injection at a site distal from the site of disease (see, e.g., 
Culver, HUMAN GENE THERAPY, MaryAnn Liebert, 
Inc., Publishers, New York. pp. 70-71 (1994)). 

[0250] The compositions of the present invention, either 
alone or in combination with other suitable components, can 
be made into aerosol formulations (i.e., they can be "nebu
lized") to be administered via inhalation (e.g., intranasally or 
intratracheally) (see, Brigham, eta!., Am. J Sci. 298(4):278 
(1989)). Aerosol formulations can be placed into pressurized 
acceptable propellants, such as dichlorodifluoromethane, 
propane, nitrogen, and the like. 

[0251] Formulations suitable for parenteral administra
tion, such as, for example, by intraarticular (in the joints), 
intravenous, intramuscular, intradermal, intraperitoneal, and 
subcutaneous routes, include aqueous and non-aqueous, 
isotonic sterile injection solutions, which can contain anti
oxidants, buffers, bacteriostats, and solutes that render the 
formulation isotonic with the blood of the intended recipi
ent, and aqueous and non-aqueous sterile suspensions that 
can include suspending agents, solubilizers, thickening 
agents, stabilizers, and preservatives. In the practice of this 
invention, compositions can be administered, for example, 
by intravenous infusion, orally, topically, intraperitoneally, 
intravesically or intrathecally. 

[0252] Fommlations suitable for oral administration can 
consist of (a) liquid solutions, such as an effective amount of 
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the packaged nucleic acid suspended in diluents, such as 
water, saline or PEG 400; (b) capsules, sachets or tablets, 
each containing a predetermined amount of the active ingre
dient, as liquids, solids, granules or gelatin; (c) suspensions 
in an appropriate liquid; and (d) suitable emulsions. Tablet 
forms can include one or more of lactose, sucrose, mam1itol, 
sorbitol, calcium phosphates, com starch, potato starch, 
microcrystalline cellulose, gelatin, colloidal silicon dioxide, 
talc, magnesium stearate, stearic acid, and other excipients, 
colorants, fillers, binders, diluents, buffering agents, moist
ening agents, preservatives, flavoring agents, dyes, disinte
grating agents, and pharmaceutically compatible carriers. 
Lozenge forms can comprise the active ingredient in a 
flavor, e.g., sucrose, as well as pastilles comprising the 
active ingredient in an inert base, such as gelatin and 
glycerin or sucrose and acacia emulsions, gels, and the like 
containing, in addition to the active ingredient, carriers 
known in the art. 

[0253] Generally, when administered intravenously, the 
nucleic acid-lipid formulations are formulated with a suit
able pharmaceutical carrier. Many pharmaceutically accept
able carriers may be employed in the compositions and 
methods of the present invention. Suitable formulations for 
use in the present invention are found, for example, in 
REMINGTON'S PHARMACEUTICAL SCIENCES, Mack 
Publishing Company, Philadelphia, Pa., 17th ed. (1985). A 
variety of aqueous carriers may be used, for example, water, 
buffered water, 0.4% saline, 0.3% glycine, and the like, and 
may include glycoproteins for enhanced stability, such as 
albumin, lipoprotein, globulin, etc. Generally, normal buff
ered saline (135-150 mM NaCI) will be employed as the 
pharmaceutically acceptable carrier, but other suitable car
riers will suffice. These compositions can be sterilized by 
conventional liposomal sterilization techniques, such as 
filtration. The compositions may contain pharmaceutically 
acceptable auxiliary substances as required to approximate 
physiological conditions, such as pH adjusting and buffering 
agents, tonicity adjusting agents, wetting agents and the like, 
for example, sodium acetate, sodium lactate, sodium chlo
ride, potassium chloride, calcium chloride, sorbitan mono
laurate, triethanolamine oleate, etc. These compositions can 
be sterilized using the teclmiques referred to above or, 
alternatively, they can be produced under sterile conditions. 
The resulting aqueous solutions may be packaged for use or 
filtered under aseptic conditions and lyophilized, the lyo
philized preparation being combined with a sterile aqueous 
solution prior to administration. 

[0254] When preparing pharmaceutical preparations of the 
nucleic acid-lipid particles of the invention, it is preferable 
to use quantities of the particles which have been purified to 
reduce or eliminate empty particles or particles with nucleic 
acid associated with the external surface. 

[0255] The methods of the present invention may be 
practiced in a variety of hosts. Preferred hosts include 
mammalian species, such as avian (e.g., ducks), primates 
(e.g., hunmns and chimpanzees as well as other nonhuman 
primates), canines, felines, equines, bovines, ovines, 
caprines, rodents (e.g., rats and mice), lagomorphs, and 
swine. 

[0256] The amount of particles administered will depend 
upon the ratio of nucleic acid to lipid; the particular nucleic 
acid used, the disease state being diagnosed; the age, weight, 
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and condition of the patient and the judgment of the clini
cian: but will generally be between about 0.01 and about 50 
mg per kilogram of body weight preferably between about 
0.1 and about 5 mglkg of body weight or about 108-1010 

particles per injection. 

[0257] B. Cells for Delivery of Interfering RNA 

[0258] The compositions and methods of the present 
invention are used to treat a wide variety of cell types, in 
vivo and in vitro. Suitable cells include, e.g., hematopoietic 
precursor (stem) cells, fibroblasts, keratinocytes, hepato
cytes, endothelial cells, skeletal and smooth muscle cells, 
osteoblasts, neurons, quiescent lymphocytes, terminally dif
ferentiated cells, slow or noncycling primary cells, paren
chymal cells, lymphoid cells, epithelial cells, bone cells, and 
the like. 

[0259] In vivo delivery of nucleic acid lipid particles 
encapsulating an interfering RNA is suited for targeting cells 
of any type. The methods and compositions can be 
employed with cells of a wide variety of vertebrates, includ
ing ma11l11lals, such as, e.g, canines, felines, equines, 
bovines, ovines, caprines, rodents (e.g., mice, rats and 
guinea pigs), swine, and primates (e.g. monkeys, chimpan
zees, and humans). 

[0260] To the extent that tissue culture of cells may be 
required, it is well known in the art. Freshney (1994) 
(Culture of Animal Cells, a Manual of Basic Technique, 
third edition Wiley-Liss, New York), Kuchler eta!. (1977) 
Biochemical Methods in Cell Culture and Virology, Kuchler, 
R. J., Dowden, Hutchinson and Ross, Inc., and the refer
ences cited therein provides a general guide to the culture of 
cells. Cultured cell systems often will be in the form of 
mono layers of cells, although cell suspensions are also used. 

[0261] C. Detection of SNALPs 

[0262] In some embodiments, the nucleic acid-lipid par
ticles are detectable in the subject at about 1, 2, 4, 6, 8, 12, 
24, 48, 60, 72, or 96 hours, 6, 8, 10, 12, 14, 16, 18, 19, 22, 
24, 25, or 28 days after administration of the particles. For 
example about 1, 2, 5, 10, 15, 20, 25, 30, 40, or 50% of the 
particles may be detectable in the subject at each of these 
time points. The presence of the particles can be detected in 
the cells, tissues, or other biological samples from the 
subject. The particles may be detected, e.g., by direct 
detection of the particles, detection of the interfering RNA 
sequence, detection of the target sequence of interest (i.e., by 
detecting expression or reduced expression of the ApoB 
sequence of interest), detection of a compound modulated 
by ApoB (e.g., serum cholesterol) or a combination thereof. 

[0263] 1. Detection of Particles 

[0264] Nucleic acid-lipid particles are detected herein 
using any methods known in the art. For example, a label 
can be coupled directly or indirectly to a component of the 
SNALP or other lipid-based carrier system using methods 
well known in the art. A wide variety of labels can be used, 
with the choice of label depending on sensitivity required, 
ease of conjugation with the SNALP component, stability 
requirements, and available instrumentation and disposal 
provisions. Suitable labels include, but are not limited to, 
spectral labels, such as fluorescent dyes (e.g., fluorescein 
and derivatives, such as fluorescein isothiocyanate (FITC) 
and Oregon Green™: rhodamine and derivatives, such 
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Texas red, tetrarhodimine isothiocynate (TRITC), etc., 
digoxigenin, biotin, phycoerythrin, AMCA, CyDyes™. and 
the like: radiolabels, such as 3H, 125I, 35 S, 14C, 32P, 33P, etc.: 
enzymes, such as horse radish peroxidase, alkaline phos
phatase, etc.; spectral colorimetric labels, such as colloidal 
gold or colored glass or plastic beads, such as polystyrene, 
polypropylene, latex, etc. The label can be detected using 
any means known in the art. 

[0265] 2. Detection of Nucleic Acids 

[0266] Nucleic acids (i.e., siRNA that silence ApoB 
expression) are detected and quantified herein by any of a 
number of means well known to those of skill in the art. The 
detection of nucleic acids proceeds by well known methods 
such as Southern analysis, Northern analysis, gel electro
phoresis, PCR, radiolabeling, scintillation counting, and 
affinity chromatography. Additional analytic biochemical 
methods such as spectrophotometry, radiography, electro
phoresis, capillary electrophoresis, high perforn1ance liquid 
chromatography (HPLC), thin layer chromatography (TLC), 
hyperdiffusion chromatography, may also be employed 

[0267] The selection of a nucleic acid hybridization format 
is not critical. A variety of nucleic acid hybridization formats 
are known to those skilled in the art. For example, common 
formats include sandwich assays and competition or dis
placement assays. Hybridization techniques are generally 
described in "Nucleic Acid Hybridization, A Practical 
Approach," Ed. Hames, B. D. and Higgins, S. J., IRL Press, 
1985. 

[0268] The sensitivity of the hybridization assays may be 
enhanced through use of a nucleic acid amplification system 
which multiplies the target nucleic acid being detected. In 
vitro amplification techniques suitable for amplifying 
sequences for use as molecular probes or for generating 
nucleic acid fragments for subsequent subcloning are 
known. Examples of techniques sufficient to direct persons 
of skill through such in vitro amplification methods, includ
ing the polymerase chain reaction (PCR) the ligase chain 
reaction (LCR), QB-replicase amplification and other RNA 
polymerase mediated techniques (e.g., NASBA™) are 
found in Sambrook, et a!., In Molecular Cloning: A Labo
ratory Manual, Cold Spring Harbor Laboratory Press, 2000, 
and Ausubel et a!., SHORT PROTOCOLS IN MOLECU
LAR BIOLOGY, eds .. Current Protocols, a joint venture 
between Greene Publishing Associates, Inc. and John Wiley 
& Sons, Inc., (2002), as well as Mullis eta!. (1987), U.S. Pat. 
No. 4,683,202; PCR Protocols A Guide to Methods and 
Applications (Innis et a!. eds) Academic Press Inc. San 
Diego, Calif. (1990) (Innis); Arnheim & Levinson (Oct. 1, 
1990), C&EN 36; The Journal Of NIH Research, 3:81 
(1991); (Kwoh eta!., PNAS USA 86:1173 (1989); Guatelli et 
a!., PNAS USA 87:1874 (1990); Lomeli eta!., J. Clin. Chem., 
35:1826 (1989); Landegren eta!., Science, 241:1077 (1988); 
Van Bnmt, Biotechnology; 8:291 (1990); Wu and Wallace, 
Gene, 4:560 (1989); Barringer eta!., Gene, 89:117 (1990), 
and Sooknanan and Malek, Biotechnology, 13:563 (1995). 
Improved methods of cloning in vitro amplified nucleic 
acids are described in Wallace et a!., U.S. Pat. No. 5,426, 
039. Other methods described in the art are the nucleic acid 
sequence based amplification (NASBA ™, Cangene, Missis
sauga, Ontario) and Q Beta Replicase systems. These sys
tems can be used to directly identify mutants where the PCR 
or LCR primers are designed to be extended or ligated only 
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when a select sequence is present. Alternatively, the select 
sequences can be generally amplified using, for example, 
nonspecific PCR primers and the amplified target region 
later probed for a specific sequence indicative of a mutation. 

[0269] Oligonucleotides for use as probes, e.g., in in vitro 
amplification methods, for use as gene probes, or as inhibitor 
components are typically synthesized chemically according 
to the solid phase phosphoramidite triester method described 
by Beaucage and Caruthers, Tetrahedron Letts., 22(20 ):1859 
1862 (1981), e.g., using an automated synthesizer, as 
described in Needham VanDevanter et a!., Nucleic Acids 
Res., 12:6159 (1984). Purification of oligonucleotides, 
where necessary, is typically performed by either native 
acrylamide gel electrophoresis or by anion exchange HPLC 
as described in Pearson and Regnier,]. Chrom., 255:137 149 
(1983). The sequence of the synthetic oligonucleotides can 
be verified using the chemical degradation method of 
Maxam and Gilbert (1980) in Grossman and Mol dave ( eds.) 
Academic Press, New York, Methods in Enzymology, 
65:499. 

[0270] An alternative means for detern1ining the level of 
transcription is in situ hybridization. In situ hybridization 
assays are well known and are generally described in 
Angerer eta!., Methods Enzymol., 152:649 (1987). In an in 
situ hybridization assay cells are fixed to a solid support, 
typically a glass slide. If DNA is to be probed, the cells are 
denatured with heat or alkali. The cells are then contacted 
with a hybridization solution at a moderate temperature to 
permit am1ealing of specific probes that are labeled. The 
probes are preferably labeled with radioisotopes or fluores
cent reporters. 

[0271] D. Detection of an Immune Response 

[0272] An immune response to induced by the siRNA (i.e., 
modified or umodified siRNA that silence ApoB expres
sion) described herein can be long-lived and can be detected 
long after administration of the siRNA or nucleic acid-lipid 
particles containing the siRNA. An immune response to the 
siRNA can be detected by using innmmoassays that detect 
the presence or absence of cytokines and growth factors e.g., 
produced by responder cells. 

[0273] Suitable immunoassays include the double mono
clonal antibody sandwich immunoassay technique of David 
et a!. (U.S. Pat. No. 4,376,110): monoclonal-polyclonal 
antibody sandwich assays (Wide et a!., in Kirkhan1 and 
Hunter, eds., Radioimmunoassay Methods, E. and S. Liv
ingstone, Edinburgh (1970)); the "Western blot" method of 
Gordon eta!. (U.S. Pat. No. 4,452,901); immunoprecipita
tion of labeled ligand (Brown eta!. (1980) J Bioi. Chem. 
255:4980-4983); enzyme-linked innnunosorbent assays 
(ELISA) as described, for example, by Raines eta!. (1982) 
J Bioi. Chem. 257:5154-5160; immunocytochemical tech
niques, including the use of fluorochromes (Brooks et a!. 
(1980) Clin. Exp. Immunol. 39:477); and neutralization of 
activity (Bowen-Pope et a!. (1984) PNAS USA 81:2396-
2400). In addition to the immunoassays described above, a 
number of other immunoassays are available, including 
those described in U.S. Pat. Nos. 3,817,827; 3,850,752; 
3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074; and 
4,098,876. 

[0274] Monoclonal antibodies that specifically bind cytok
ines and growth factors (e.g., Il-6, IL-12, TNF-a, IFN-a, and 
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IFN-y can be generated using methods known in the art (see, 
e.g., Kohler and Milstein, Nature 256: 495-497 (1975) and 
Harlow and Lane, ANTIBODIES, A LABORATORY 
MANUAL, Cold Spring Harbor Publication, New York 
(1999)). Generation of monoclonal antibodies has been 
previously described and can be accomplished by any means 
known in the art. (Bullring eta!. in Hybridoma 1991, Vol. 10, 
No.1, pp. 77-78). For example, an animal such as a guinea 
pig or rat, preferably a mouse is immunized with an innnu
nogenic polypeptide, the antibody-producing cells, prefer
ably splenic lymphocytes, are collected and fused to a stable, 
inn11ortalized cell line, preferably a myeloma cell line, to 
produce hybridoma cells which are then isolated and cloned. 
(U.S. Pat. No. 6,156,882). In some methods, the monoclonal 
antibody is labeled to facilitate detection. 

[0275] The invention will be described in greater detail by 
way of specific examples. The following examples are 
offered for illustrative purposes, and are not intended to limit 
the invention in any marmer. Those of skill in the art will 
readily recognize a variety of noncritical parameters which 
can be changed or modified to yield essentially the same 
results. 

EXAMPLES 

[0276] The following examples are provided to illustrate, 
but not to limit the claimed invention. 

Example 1 

Selection of Candidate ApoB siRNA 

[0277] Candidate Apolipoprotein B sequences were iden
tified by scanning and Apolipoprotein sequence to identifY 
AA dinucleotide motifs and the 19 nucleotides 3' of the 
motif. The following candidate sequences were eliminated: 
(1) sequences comprising a stretch of 4 or more of the same 
base in a row; (2) sequences comprising homopolymers of 
Gs; (3) sequences comprising triple base motifs (GGG, 
CCC, AA .. <\, or TIT); (4) sequences comprisig stretches of 
7 or more G/Cs in a row; and (5) sequences comprising 
direct repeats of 4 or more bases resulting in internal 
fold-back structures. 

[0278] Reynold's Rational Design criteria was then 
applied to the remaining candidate sequences to identifY 
sequences with: 

[0279] 1. 30%-52% GC Content; 

[0280] 2. At least 3 A/Us at positions 15-19 (sense); 

[0281] 3. Absence of internal repeats: 

[0282] 4. A at position 19 (sense); 

[0283] 5. A at position 3 (sense); 

[0284] 6. U at position 10 (sense); 

[0285] 7. No G/C at position 19 (sense); and 

[0286] 8. No Gat position 13 (sense). 

[0287] Next, the following criteria were removed to iden
tifY additional candidate sequences of interest: 30-52% GC 
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(went higher on 1 candidate); the requirement for a AA 
leader sequence; (no constraints chosen to get 3 candidates) 

triplet motifs (found in 5 candidates) 

[0288] BLASTn was used to identifY sequences that don't 
cross-hybridize in the mouse genome. Finally, the candidate 
sequences were scanned to avoid or reduce GUGU, polyU 
or GU rich sequences. The candidate sequences and their 
positions are shown in Table 1 below. 

TABLE 1 

Example 3 

Production of Type I Interferons and Infia11l11latory 
Cytokines Following Contact with SNALP 

Encapsulating siRNA Targeting ApoB 

[0291] SNALP (30:2:20:48:DLinDMA:PEG-cDMA:D
SPC:Chol) encapsulating siRNA targeting ApoB and having 
the sequences shown in Table 1 were incubated with na'ive 
hUlllan PBMC. siRNA was present in the culture at either 0.3 

Working Target Sequence Selected as 
Designation (5' -3' f sense strand only) Immunostimulatory? 

ApoB-148 GAA GAU GCA ACU CGA UUC A No 

ApoB-911 ACA GUC GCU UCU UCA GUG A No 

ApoB-1455 UGA AUG CAC GGG CAA UGA A No 

ApoB-3050 CGG GAG AAG UGG AGC AGU A No 

ApoB-3193 AGA AGC AGG ACC UUA UCU A No 

ApoB-3699 GGA CAU GGG UUC CAA AUU A No 

ApoB-10067 CCA ATG CTG GAC TTT ATA A No 

ApoB-13205 GCA TGC TTA CTG ATA TAA A No 

ApoB-309 CAA CCA GTG TAC CCT TAA A Yes 

Example 2 

Production of Type I Interferons and Infianunatory 
Cytokines Following Administration of SNALP 

Encapsulating siRNA Targeting ApoB 

[0289] SNALP (30:2:20:48:DLinDMA:PEG-cDMA:D
SPC:Chol) encapsulating siRNA targeting ApoB and having 
the sequences shown in Table 2 were administered to female 
Balb/C mice at 2.5 mg siRNA/kg. 

TABLE 2 

siRNA Target Sequence 
Identifier Designation (5'-3' sense strand) 

A ApoB-148 GAA GAU GCA ACU CGA UUC A 

B ApoB-911 ACA GUC GCU UCU UCA GUG A 

c ApoB-1455 UGA AUG CAC GGG CAA UGA A 

D ApoB-3050 CGG GAG AAG UGG AGC AGU A 

E ApoB-3193 AGA AGC AGG ACC UUA UCU A 

F ApoB-3699 GGA CAU GGG UUC CAA AUU A 

G ApoB-5490 GAA UGU GGG UGG CAA CUU U 

H ApoB-6134 UUA AUG GCU UAG AGG UAA A 

[0290] Plasma IFN-n was measured 6 hours after admin
istration of the SNALP using methods known in the art. The 
results are shown in FIG. 1. 

Jlg/ml or 1.0 Jlg/ml. IFN-n in the culture media was mea
sured after an overnight culture using methods known in the 
art. The results are shown in FIG. 2. 

Example 4 

In Vitro Silencing of ApoB Expression 

[0292] SNALP (30:2:20:48: :=DLinDMA:PEG-cDMA:D
SPC:Chol) encapsulating 0.93 Jlg. ml siRNA targeting ApoB 

Overhang 

dTdT 

dTdT 

dTdT 

dTdT 

dTdT 

dTdT 

dTdT 

dTdT 

and having the sequences shown in Table 2 were incubated 
with human AML12 cells. ApoB expression was measured 
40 hours following contacting the cells with SNALP. As 
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shown in FIG. 3, siRNA of sequence A reduced ApoB 
expression to 59% of the control samples, siRNA of 
sequence B reduced ApoB expression to 69% of the control 
samples, siRNA of sequence C reduced ApoB expression to 
66% of the control samples, siRNA of sequence D reduced 
ApoB expression to 56% of the control samples, siRNA of 
sequence E reduced ApoB expression to 42% of the control 
samples, siRNA of sequence F reduced ApoB expression to 
67% of the control samples, siRNA of sequence G reduced 
ApoB expression to 73% of the control samples, siRNA of 
sequence H reduced ApoB expression to 87% of the control 
samples. 

Example 5 

In Vivo Silencing of ApoB Expression 

[0293] SNALP (30:2:20:48:DLinDMA:PEG-cDMA:D
SPC:Chol) encapsulating siRNA targeting ApoB and having 
Sequences D, E. and F as shown in Table 2 were adminis
tered to female Balb/C mice at 2.5 mg siRNA (0.833 mg per 
siRNA sequence)/kg, once daily for 3 days. ApoB expres
sion was measured 48 hours following administration of 
SNALP. As shown in FIG. 4, the encapsulated siRNA 
reduced ApoB expression by 54%. 

Example 6 

In Vivo Silencing of ApoB Expression Using 
Multiple SNALP Doses 

[0294] A female Balb/c mouse model was used to dem
onstrate the efficacy of a SNALP formulation designed for 
siRNA delivery to the liver. This study demonstrated 
SNALP-mediated anti-ApoB activity with regards to dose 
response and duration of target knockdown in liver ApoB 
mRNA as well as biologically related parameters such as 
circulating ApoB protein and total cholesterol in peripheral 
blood. 

[0295] A "2:30:20" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA, 20:48:2:30% molar composition) 
SNALP fommlation was prepared using a Direct Dilution 
process. SNALP containing either apob-1 or apob-1-mis
match siRNA were prepared at 0.5, 0.25 or 0.125 mg 
siRNA/ml for administration. 

[0296] The siRNA sequences were as follows: 

siRNA Duplex 
Name 

apob-1 

apob-1 

Oligo Nucleotide Sequence 
Strands ('5-3') 

sense GUCAUCACACUGAAUACCAAU 

antisense AUUGGUAUUCAGUGUGAUGACAC 

apob-1-mismatch sense GUGAUCAGACUCAAUACGAAU 

apob-1-mismatch antisense AUUCGUAUUGAGUCUGAUCACAC 

Note 
apob-1-mismatch is also referred to as "mismatch". 

[0297] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by intravenous 
(IV) injection through the tail vein once daily on Study Days 
0, 1 & 2 (3 doses total per animal). Dosages were 5, 2.5 or 
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1.25 mg siRNA per kg body weight, corresponding to 10 
ml/kg (rounded to the nearest 10 microlitres ). As a control, 
one group of animals was administered PBS vehicle. 

# Day 0, 1, 2 Sacrifice Time 
Group Mice Test Article Dmg Dose Point 

PBS Vehicle 10 Day 4 (48 h) 
apob-1 2:30:20 5 

SNALP 2.5 
4 1.25 

5 Day 3 h) 
Day 5 h) 
Day 7 (120 h) 

apob-1- Day 4 (48 h) 
mismatch 2.5 

10 1.25 
11 Day 3 (24 h) 
12 Day 5 h) 
13 Day 7 h) 

[0298] Body weights were measured daily, and cageside 
observations of animal behaviour and/or appearance were 
recorded daily. Animals were sacrificed on Day 3, 4, 5 or 7 
(i.e., 24-120 hours after the third and last administration of 
test article. 

[0299] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood was split in a 
lavendar EDTA microtainer (for plasma) and a SST micro
tainer (for semm). The liver was removed whole, weighed, 
and immersed in at least 5 volumes of RNAlater. One lobe 
of some livers (2 animals of each group) was removed 
before RNAlater immersion and frozen in O.C.T. (Tissue
Tek 4583) over liquid nitrogen. 

[0300] ApoB and GAPDH mRNA levels in liver were 
measured using a QuantiGene assay kit (Genospectra, USA) 
according to the manufacturer's instmctions. ApoB protein 
levels in plasma and/or senun were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or semm was measured using an enzymatic 
method according to manufacturer's instmctions (Infinity 
Cholesterol, Thermo Electron Corp, USA). Tissue sections 
were prepared from frozen liver lobes and stained with 
haematoxylin and eosin for standard histological analysis or 
stained with Oil-Red-O and haematoxylin for detection of 
lipids. 

[0301] As shown in FIG. 5, downregulation of ApoB 
mRNA in the liver was observed from a dosage level as low 
as 1.25 mg/kg (per injection) at 48 hours after the last 
injection. As shown in FIG. 5, treatment with the 5 mg/kg 
dosage led to a decrease inApoB expression in tem1s ofliver 
mRNA of as much as 88%. This silencing was observed as 
soon as 24 hours and continued without much lessening of 
effect to 120 hours after the last SNALP administration. 
Reductions in ApoB protein levels in plasma (up to 91% 
decrease) corresponded to observed patterns of reduction in 
liver mRNA. Silencing of ApoB was expected to have 
additional biologicial consequences and these were mea
sured in the fom1 oflowered senun cholesterol levels (up to 
64% decrease) and occurrence of fatty liver as detected by 
liver weight and appearance as well as Oil-Red-O staining of 
liver sections for lipid deposits. 
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Example 7 

In Vivo Silencing of ApoB Expression Using 
Multiple SNALP Doses 

[0302] A female Balb/c mouse model was used to dem
onstrate the efficacy of a SNALP formulation designed for 
siRNA delivery to the liver. This study demonstrated 
SNALP-mediated anti-ApoB activity with regards to dura
tion of target knockdown in circulating ApoB protein as well 
as biologically related parameters such as ApoB mRNA in 
liver and total cholesterol in peripheral blood. 

[0303] A "2:30:20" (DSPC:Cholesterol:PEG-C
DMA.:DLinDMA, 20:48:2:30% molar composition) 
SNALP formulation was prepared using a Direct Dilution 
process. SNALP containing either apob-1 or apob-1-mis
match siRNA were prepared at 0.5 mg siRNA!ml for admin
istration. Liposomes of the same lipid formulation but not 
containing siRNA (also referred to as "empty particles") 
were prepared at a lipid concentration equivalent to siRNA
containing SNALPs. 

[0304] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6. 

[0305] Balb/c mice (female, 6 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by IV injection 
through the tail vein once daily on Study Days 0, 1 & 2 (3 
doses total per animal). Dosages were 5 mg siRNA per kg 
body weight, corresponding to 10 ml/kg (rounded to the 
nearest 10 microlitres). As a control, one group of animals 
was administered PBS vehicle. 

# Day 0. 1. & 2 
Group Mice Test Article Drug Dose Sample Collection 

5 PBS Vehicle 10 Tail nick on Day 
apob-1 2:30:20 -4, 3, 4, 5, 
SNALP 7, 14 & 17. 
mismatch on Day 21 for 
2:30:20 SNALP liver and 

4 Empty equiv. [lipid] blood. 
particles 

[0306] Body weights were measured on each day of 
injection and each day that samples were collected, and 
cageside observations of animal behaviour and/or appear
ance were recorded at the same time. Animals were sacri
ficed on Day 21, 19 days after the third and last adminis
tration of test article. 

[0307] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood was split in a 
lavendar EDTA microtainer (for plasma) and a SST micro
tainer (for serum). The liver was removed whole, weighed, 
and inunersed in at least 5 volumes of RNAlater. One lobe 
of some livers (2 animals of each group) was removed 
before RNAlater il1llllersion and frozen in O.C.T. (Tissue
Tek 4583) over liquid nitrogen. 

[0308] ApoB and GAPDH mRNA levels in liver were 
measured using a Quanti Gene assay kit (Genospectra, USA) 
according to the manufacturer's instructions. ApoB protein 
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levels in plasma and/or serum were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999. 40:76-84). Total cholesterol in 
plasma and/or serum was measured using an enzymatic 
method according to manufacturer's instructions (Infinity 
Cholesterol, Thermo Electron Corp, USA). Tissue sections 
were prepared from frozen liver lobes and stained with 
haematoxylin and eosin for standard histological analysis or 
stained with Oil-Red-O and haematoxylin for detection of 
lipids. 

[0309] Serum cholesterol levels of mice given apob-1 
SNALP were observed to have returned to baseline levels 
within 15 days of the cessation of treatment. As shown in 
FIG. 6, decreased ApoB protein levels in plasma were 
detected through to 19 days after administration of the final 
dose of SNALP. The small measured decrease in ApoB 
protein (13%) at 19 days after SNALP administration was 
correlated to a similar small ( 21%) decrease in the corre
sponding ApoB liver mRNA. 

Example 8 

In Vivo Silencing of ApoB Expression Using 
SNALP Prepared via a Stepwise Dilution Process 

[0310] A female Balb/c mouse model was used to dem
onstrate the efficacy of a SNALP formulation designed for 
siRNA delivery to the liver. This study demonstrated 
SNALP-mediated anti-ApoB activity with regards to target 
knockdown in liver ApoB mRNA as well as biologically 
related parameters such as circulating ApoB protein and 
total cholesterol in peripheral blood. 

[0311] SNALP containing apob-1 siRNA were prepared at 
0.5 mg siRNA!ml for administration. A "2:30:20+10% 
DODAC" (DSPC:Cholesterol:PEG-C-DMA:DLinDMA
:DODAC, 20:38:2:30:10% molar composition) SNALP for
mulation was prepared using a Stepwise Dilution process. 
Similarly, "5:30:20" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA:DODAC, 20:45:5:30% molar composi
tion), a "2:30:20 DODMA" (DSPC:Cholesterol:PEG-C
DMA:DODMA, 20:48:2:30% molar composition) and a 
"2:30: 1 0" (DSPC:Cholesterol:PEG-C-DMA:DLinDMA, 
10:58:2:30% molar composition) SNALP fonnulations were 
prepared. 

[0312] The "apob-1" siRNA sequences were as described 
in Example 6. 

[0313] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by IV injection 
through the tail vein once daily on Study Days 0, 1 & 2 (3 
doses total per animal). Dosages were 5 mg siRNA per kg 
body weight, corresponding to 10 ml/kg (rounded to the 
nearest 10 microlitres ). As a control, one group of animals 
was administered PBS vehicle. 

# 
Group Mice Test Article 

PBS vehicle 
apob-1 2:30:20 + 

10% DODAC 

Day 0, 
1, & 2 

Drug Dose 

10 mlikg Tail nick at 
5 mg/kg Hour 6. 

Euth at 
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-continued 

Day 0, 
1, & 2 Sample # 

Group Mice Test Article Drug Dose Collection 

4 
5:30:20 
2:30:20 
DODMA 
2:30:10 

Day 4 for 
blood & liver. 

[0314] Body weights were measured daily, and cageside 
observations of animal behaviour and/or appearance were 
recorded at the same time. Animals were sacrificed on Day 
4, 48 hours after the third and last administration of test 
article. 

[0315] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood was split in a 
lavendar EDTA microtainer (for plasma) and a SST micro
tainer (for senun). The liver was removed whole, weighed, 
and innnersed in at least 5 volumes of RNAlater. 

[0316] ApoB and GAPDH mRNA levels in liver were 
measured using a Quanti Gene assay kit (Genospectra, USA) 
according to the manufacturer's instructions. ApoB protein 
levels in plasma and/or serum were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or serum was measured using an enzymatic 
method according to manufacturer's instructions (Infinity 
Cholesterol, Thermo Electron Corp, USA). Interferon-a in 
plasma and/or serum was measured using a conm1ercially 
available ELISA kit (PBL Biomedical Laboratories, USA) 
according to the manufacturer's instructions. 

[0317] As shown in FIG. 7, downregulation of ApoB 
mRNA in the liver was observed upon treatment with all 
four formulations but ranged from 99% decrease to 44% 
decrease. Reductions in ApoB protein levels in plasma (79, 
76, 23, 75% decrease, respectively) roughly corresponded to 
observed patterns of reduction in liver mRNA. Silencing of 
ApoB was expected to have additional biologicial conse
quences and these were measured in the form of lowered 
serum cholesterol levels (relative difference in decrease 
more similar to mRNA than to pattem of protein reduction). 

Example 9 

In Vivo Silencing of ApoB Expression Using 
Multiple Doses of SNALP Comprising Different 

Cationic Lipids 

[0318] A female Balb/c mouse model was used to dem
onstrate the efficacy of SNALP formulations, containing 
various cationic lipids, that are designed for siRNA delivery 
to the liver. This study demonstrated SNALP-mediated 
anti-ApoB activity with regards to target knockdown in liver 
ApoB mRNA as well as biologically related parameters such 
as circulating ApoB protein and total cholesterol in periph
eral blood. 

[0319] "2:30:20 DODMA" (DSPC:Cholesterol:PEG-C
DMA:DODMA, 20:48:2:30% molar composition) and 
"2:30:20 DLenDMA" (DSPC:Cholesterol:PEG-C-DMA-
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:DLenDMA, 20:48:2:30% molar composition) SNALP for
mulations were prepared using a Direct Dilution process. 
SNALP containing either apob-1 or apob-1-mismatch 
siRNA were prepared at 0.5 mg siRNA/ml for administra
tion. 

[0320] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6. 

[0321] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by IV injection 
through the tail vein once daily on Study Days 0, 1 & 2 (3 
doses total per animal). Dosages were 5 mg siRNA per kg 
body weight, corresponding to 10 ml/kg (rounded to the 
nearest 10 microlitres ). As a control, one group of animals 
was administered PBS vehicle. 

Group #Mice Test Article 

PBS vehicle 
apob-1 2:30:20 

DODMA 
2:30:20 
DLenDMA 

4 apob-1- 2:30:20 
mismatch DODMA 

2:30:20 
DLenDM". 

Day 0, 1, 2 Day 4 
Drug Dose Sacrifice 

10 mlikg Collect liver 
5 rug/kg & blood. 

[0322] Body weights were measured every day, and cag
eside observations of animal behaviour and/or appearance 
were recorded at the same time. Animals were sacrificed on 
Study Day 4, 48 hours after the third and last administration 
of test article. 

[0323] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac ptmc
ture prior to cervical dislocation. Blood was split in a 
lavender EDTA microtainer (for plasma) and a SST micro
tainer (for senllll). The liver was removed whole, weighed, 
and innnersed in at least 5 volumes of RNA!ater. 

[0324] ApoB and GAPDH mRNA levels in liver were 
measured using a QuantiGene assay kit (Genospectra, USA) 
according to the manufacturer's instructions. ApoB protein 
levels in plasma and/or serum were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or serum was measured using an enzymatic 
method according to manufacturer's instructions (Infinity 
Cholesterol, Thermo Electron Corp, USA). 

[0325] As shown in FIG. 8, downregulation of ApoB 
mRNA in the liver was observed upon treatment with 
formulations containing either cationic lipid: 79% silencing 
with DODMA and 71% silencing with DLenDMA. Reduc
tions in ApoB protein levels in plasma (72 and 52% 
decrease, respectively) roughly corresponded to observed 
pattems of reduction in liver mRNA. Silencing of ApoB was 
expected to have additional biologicial consequences and 
these were measured in the form of lowered serum choles
terol levels (25 and 14% decrease, respectively). 
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Example 10 

In Vivo Silencing of ApoB Expression Using 
Multiple Doses of SNALP Containing Different 

Phospholipids 

[0326] A female Balb/c mouse model was used to dem
onstrate the efficacy of SNALP formulations, containing 
various phospholipids, that are designed for siRNA delivery 
to the liver. This study demonstrated SNALP-mediated 
anti-ApoB activity with regards to target knockdown in liver 
ApoB mRNA as well as biologically related parameters such 
as circulating ApoB protein and total cholesterol in periph
eral blood. 

[0327] "2:30:20 DOPE" (DOPE:Cholesterol:PEG-C
DMA:DLinDMA 20:48:2:30% molar composition), 
"2:30:20 DSPE" (DSPE:Cholesterol:PEG-C
DMA:DLinDMA, 20:48:2:30% molar composition) and 
"2:30:20 DPPE" (DPPE:Cholesterol:PEG-C
DMA:DLinDMA, 20:48:2:30% molar composition) 
SNALP formulations were prepared using a Direct Dilution 
process. SNALP containing either apob-1 or apob-1-mis
match siRNA were prepared at 0.35 mg siRNA!ml for 
administration. 

[0328] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6. 

[0329] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by IV injection 
through the tail vein once daily on Study Days 0, 1 & 2 (3 
doses total per animal). Dosages were 3.5 mg siRNA per kg 
body weight, corresponding to 10 ml/kg (rounded to the 
nearest 10 microlitres). As a control, one group of animals 
was administered PBS vehicle. 

Group 

4 

Mice 

4 
4 

4 

4 

Test Article 
Day 0, 1, 2 Day 3 
Dmg Dose Collection 

PBS vehicle 10 
apob-1 2:30:20 3.5 

DOPE 
2:30:20 
DSPE 
2:30:20 
DPPE 

apob-1- 2:30:20 
mismatch DOPE 

2:30:20 
DSPE 
2:30:20 
DPPE 

Collect liver 
and blood. 

[0330] Body weights were measured each day, and cag
eside observations of animal behaviour and/or appearance 
were recorded at the same time. Animals were sacrificed on 
Study Day 3, 24 hours after the third and last administration 
of test article. 

[0331] .Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood from each animal 
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was collected into a lavender EDTA microtainer (for 
plasma). The spleen was removed and weighed. The liver 
was removed whole, weighed, and immersed in at least 5 
volumes of RNA!ater. 

[0332] ApoB and GAPDH mRNA levels in liver were 
measured using a QuantiGene assay kit (Genospectra, USA) 
according to the manufacturer's instructions. ApoB protein 
levels in plasma and/or senun were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal ofLipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or serum was measured using an enzymatic 
method according to manufacturer's instructions (Infinity 
Cholesterol, Thermo Electron Corp, USA). 

[0333] As shown in FIG. 9, downregulation of ApoB 
mRNA in the liver was observed upon treatment with 
formulations containing any of the phospholipids: 94% 
silencing with DOPE, 87% silencing with DSPE and 90% 
silencing with DPPE. The considerable degree of 'non
specific effect', which was correlated to the SNALP dosage 
but not the action of the active apob-1 siRNA, was not 
unexpected as similar effects have been observed at this time 
point in other studies (see, e.g., Examples 21 and 22) and are 
known to be transient. Reductions in ApoB protein levels in 
plasma were not quantified as samples fell below the lower 
limit (13%) of the assay. Silencing of ApoB was expected to 
have additional biological consequences and these were 
measured in the form of lowered serum cholesterol levels 
(30, 31 and 40% decrease, respectively). 

Example 11 

In Vivo Silencing of ApoB Expression Using a 
Single SNALP Dose 

[0334] A female Balb/c mouse model was used to dem
onstrate the efficacy of a SNALP formulation designed for 
siRNA delivery to the liver. This study demonstrated 
SNALP-mediated anti-ApoB activity with regards to dose 
response and duration of target knockdown in in circulating 
ApoB protein as well as biologically related parameters such 
as ApoB mRNA in liver and total cholesterol in peripheral 
blood. 

[0335] A "2:30:20" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA, 20:48:2:30% molar composition) 
SNALP formulation was prepared using a Direct Dilution 
process. SNALP containing either apob-1 or apob-1-mis
match siRNA were prepared at 0.5 mg siRNA!ml for admin
istration. 

[0336] The apob-1 and apob-1-mismatch (also referred to 
as "mismatch") siRNA sequences were as described in 
Example 6. 

[0337] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by IV injection 
through the tail vein once on Study Day 0 (I dose total per 
animal). Dosage was 5 mg siRNA per kg body weight, 
corresponding to 10 ml/kg (rounded to the nearest 10 
microlitres ). As a control, one group of animals was admin
istered PBS vehicle. 



Moderna Ex 1003-p. 270 
Moderna v Protiva 

US 2006/0134189 Al 

Group 

4 
5 
6 

Day 0 Sacrifice 
# Drug Time 

Mice Test Article Dose Point 

4 PBS vehicle 10 mllkg Day 10 
apob-1 2:30:20 5 mg/kg Day 1 

SNALP 
Day 3 
Day 7 
Day 10 

apob-1- Day 1 
mismatch Day 3 

Day 7 
Day 10 

[0338] Body weights were measured on the day of injec
tion and each day that samples were collected, and cages ide 
observations of animal behaviour and/or appearance were 
recorded at the same time. Animals were sacrificed 1, 3, 7 
and 10 days after test article administration. 

[0339] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood was split in a 
lavender EDTA microtainer (for plasma) and a SST micro
tainer (for serum). The liver was removed whole, weighed, 
and immersed in at least 5 volumes of RNAlater. One lobe 
of some livers (2 animals of each group) was removed 
before RNAlater immersion and frozen in O.C.T. (Tissue
Tek 4583) over liquid nitrogen. 

[0340] ApoB and GAPDH mRNA levels in liver were 
measured using a Quanti Gene assay kit (Genospectra, USA) 
according to the manufacturer's instructions. ApoB protein 
levels in plasma and/or serum were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or serum was measured using an enzymatic 
method according to manufacturer's instructions (Infinity 
Cholesterol, Thenno Electron Corp, USA). Tissue sections 
were prepared from frozen liver lobes and stained with 
haematoxylin and eosin for standard histological analysis or 
stained with Oil-Red-O and haematoxylin for detection of 
lipids. 

[0341] As shown in FIG. 10, SNALP-mediated down
regulation of ApoB protein in plasma was observed to have 
the greatest effect (84% decrease) at 1 day after administra
tion. This silencing eJl'ect gradually lessened over the dura
tion of the study period, to as low as 13% decrease at 10 days 
after SNALP administration. A transient 'non-specific' 
effect, which was correlated to the SNALP dosage but not 
the action of the active apob-1 siRNA, was observed at Day 
1 but this was essentially abolished by Day 3, at which time 
the specific activity of active SNALP resulted in a 49% 
decrease in the plasma ApoB protein level. Reductions in 
ApoB liver mRNA (up to 72% decrease) corresponded to 
observed patterns of reduction in plasma ApoB protein. 
Silencing of ApoB was expected to have additional biolo
gicial consequences and these were measured in the form of 
lowered serum cholesterol levels (up to 24% decrease at Day 
3, resolved by Day 10) and occurrence of fatty liver as 
detected by liver weight and appearance as well as Oil
Red-O staining of liver sections for lipid deposits. 
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Example 12 

In Vivo Silencing of ApoB Expression Using a 
Single SNALP Dose 

[0342] A female Balb/c mouse model was used to dem
onstrate the efficacy of a SNALP fonnulation designed for 
siRNA delivery to the liver. This study was perfonned for 
method development (use of tail nicks to assay silencing at 
multiple time points, allowing for a decrease in the number 
of animals utilized) and demonstrated SNALP-mediated 
anti-ApoB activity with regards to duration of target knock
down in circulating ApoB protein as well as biologically 
related parameters such as ApoB mRNA in liver and total 
cholesterol in peripheral blood. 

[0343] A "2:30:20" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA, 20:48:2:30% molar composition) 
SNALP formulation was prepared using a Direct Dilution 
process. SNALP containing either apob-1 or apob-1-mis
match siRNA were prepared at 0.5 mg siRNA/ml for admin
istration. 

[0344] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6. 

[0345] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by IV injection 
through the tail vein once on Study Day 0 (1 dose total per 
animal). Dosage was 5 mg siRNA per kg body weight, 
corresponding to 10 ml/kg (rounded to the nearest 10 
microlitres ). As a control, one group of animals was admin
istered PBS vehicle. 

# 
Group Mice Test Article 

4 PBS vehicle 10 
apob-1 2:30:20 
apob-1- SNALP 
mismatch 

Dose Sample Collection 

Tail nicks 
at Hour 6, Day 
1, 2 & 3. 
Terminal bleed 
on Day 4 & 
collect liver. 

[0346] Body weights were measured on the day of injec
tion and each day that samples were collected, and cageside 
observations of animal behaviour and/or appearance were 
recorded at the same time. Animals were sacrificed on Day 
4, 96 hours after IV administration of test article. 

[0347] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac ptmc
ture prior to cervical dislocation. Blood was split in a 
lavender EDTA microtainer (for plasma) and a SST micro
tainer (for serum). The liver was removed whole, weighed, 
and innnersed in at least 5 volumes of RNAlater. One lobe 
of some livers (2 animals of each group) was removed 
before RNAlater innnersion and frozen in O.C.T. (Tissue
Tek 4583) over liquid nitrogen. 

[0348] ApoB and GAPDH mRNA levels in liver were 
measured using a QuantiGene assay kit (Genospectra, USA) 
according to the manufacturer's instructions. ApoB protein 
levels in plasma and/or serum were measured using an 
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ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or serum was measured using an enzymatic 
method according to manufacturer's instructions (Infinity 
Cholesterol, Thern10 Electron Corp, USA). Tissue sections 
were prepared from frozen liver lobes and stained with 
haematoxylin and eosin for standard histological analysis or 
stained with Oil-Red-O and haematoxylin for detection of 
lipids. Interferon-alpha in plasma and/or serum was mea
sured using a commercially available ELISA kit (PBL 
Biomedical Laboratories, USA) according to the manufac
turer's instructions. 

[0349] As shown in FIG. 11, SNALP-mediated down
regulation of ApoB protein in plasma was observed to have 
the greatest effect (53% decrease) at Hour 24 after admin
istration. This silencing effect gradually lessened over the 
duration of the study period, to as low as 27% decrease at 
Hour 96 after SNALP administration. A transient 'non
specific' effect, which was correlated to the SNALP dosage 
but not the action of the active apob-1 siRNA, was observed 
at Hour 24 but this was essentially abolished by Hour 48, at 
which time the specific activity of active SNALP resulted in 
a 34% decrease in the plasma ApoB protein level. At the the 
sacrifice time point, 96 hours after SNALP administration, 
reduction in ApoB liver mRNA (30% decrease) corre
sponded to observed reduction in plasma ApoB protein. 
Silencing of ApoB was expected to have additional biolo
gicial consequences and these were measured in the form of 
lowered serum cholesterol levels (21% silencing at Hour 96 
) and occurrence of fatty liver as detected by liver weight 
and appearance as well as Oil-Red-O staining of liver 
sections for lipid deposits. 

Example 13 

In Vivo Silencing of ApoB Expression 

[0350] A diet-induced high cholesterol mouse model was 
used to demonstrate the efficacy of liver-targeted anti-ApoB 
SNALP in lowering total blood cholesterol level. This study 
demonstrated SNALP-mediated anti-ApoB activity with 
regards to the extent and duration of the effect of lowering 
total cholesterol in the blood. Reduction ofblood cholesterol 
is a potentially therapeutic application of SNALP technol
ogy. 

[0351] A "2:40:10" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA, 10:48:2:40% molar composition) 
SNALP fornmlation was prepared using a Direct Dilution 
process. SNALP containing either apob-1 or apob-1-mis
match siRNA were prepared at 0.5 mg siRNA!ml for admin
istration. 

[0352] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6. 

[0353] Balb/c and C57BL/6 mice (female, 4 weeks old) 
were obtained from Harlan Labs. After an acclimation 
period (of at least 7 days), and after tail nick samples are 
taken on Study Day 0, animals in selected cages were 
switched to a high fat diet (a so-called 'Western diet', Harlan 
Teklad 88137: 0.2% cholesterol, 4.5 kcal/g, 43% calories 
derived from fat) which will be supplied ad libitum in pellet 
form. The normal diet was Laboratory Rodent Diet (PMI 
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Nutrition International), contammg 12% calories derived 
from fat and 200 ppm cholesterol, which was supplied in the 
same manner. 

[0354] Blood cholesterol levels in animals fed nornml 
versus high fat diet were monitored for four weeks in order 
to establish a baseline for the hypercholesterolemia model. 

[0355] Body weights were measured twice per week, and 
cageside observations of animal behaviour and/or appear
ance were recorded at the same time. Plasma was collected 
via tail nick once per week up to Study Day 28. 

[0356] On Study Day 32, animals were administered 
SNALP by intravenous (IV) injection through the tail vein 
once Study Day 0 (1 dose total per animal). Dosage was 5 
mg siRNA per kg body weight, corresponding to 10 ml/kg 
(rounded to the nearest 10 microlitres). 

# 
Cage Mice Mouse Strain IV Dose at 5 mg/kg Sample Collection 

Balb/c apob-1 2:40:10 BW 2x/week. 
Normal Diet mismatch SNALP Tail Nick 2x/week 
Balb/c apob-1 for cholesterol. 
High Fat Diet mismatch ApoB protein. 
C57BL/6 apob-1 
Normal Diet mismatch 

4 C57BL/6 apob-1 
High Fat Diet mismatch 

[0357] Body weights were measured twice per week, and 
cageside observations of animal behaviour and/or appear
ance were recorded at the same time. Plasma was collected 
via tail nick twice per week up to Study Day 39. 

[0358] Total cholesterol in plasma was measured using an 
enzymatic method according to manufacturer's instructions 
(Infinity Cholesterol, Thermo Electron Corp, USA). 

[0359] As shown in FIG. 22, IV administration of a single 
dose of anti-ApoB SNALP completely abrogated the 
elevated cholesterol levels previously induced by a high fat 
'Western' diet in female C57BL/6 mice. Similar results were 
obtained using female Balb/c mice 

Example 14 

In Vivo Silencing of ApoB Expression 

[0360] A female Balb/c mouse model was used to dem
onstrate the efficacy of a SNALP fonnulation designed for 
siRNA delivery to the liver. These studies demonstrated 
SNALP-mediated anti-ApoB activity with regards to dose 
response and duration of target knockdown in liver ApoB 
mRNA as well as biologically related parameters such as 
circulating ApoB protein and total cholesterol in peripheral 
blood 

[0361] A "2:40:10" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA, 10:48:2:40% molar composition) 
SNALP formulation was prepared using a Direct Dilution 
process, at a nucleic acid to lipid ratio of 0.039. SNALP 
containing either apob-1 or apob-1-mismatch siRNA were 
prepared at 0.2 mg siRNA/ml for administration. 

[0362] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6. 
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[0363] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by intravenous 
(IV) injection through the tail vein once on Study Day 0 (1 
dose total per animal). Dosage was 2 mg siRNA per kg body 
weight, corresponding to I 0 ml/kg (rounded to the nearest 
10 microlitres). As a control, one group of animals was 
administered PBS vehicle. 

Day 0 
Group Mice Test Article Drug Dose Sample Collection 

4 PBS vehicle 10 
4 apob-1 2:40:10 2 
3 apob-1- SNALP 

mismatch 

Tail nick at 
Day 1, 2 & 3. 
Euth at Day 4 for 
blood & liver. 

[0364] Body weights were measured daily, and cageside 
observations of animal behaviour and/or appearance were 
recorded daily. Animals were sacrificed on Day 4, 96 hours 
after administration of test article. 

[0365] .Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood was split in a 
lavendar EDTA microtainer (for plasma) and a SST micro
tainer (for serum). The liver was removed whole, weighed, 
and immersed in at least 5 volumes of RNA!ater. 

[0366] ApoB and GAPDH mRNA levels in liver were 
measured using a Quanti Gene assay kit (Genospectra, USA) 
according to the manufacturer's instructions. ApoB protein 
levels in plasma and/or serum were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or semm was measured using an enzymatic 
method according to manufacturer's instmctions (Infinity 
Cholesterol, Thermo Electron Corp, USA). 

[0367] As shown in FIG. 13, downregulation of ApoB 
mRNA in the liver was observed at 96 hours after a single 
injection of SNALP at a dosage of 2 mg/kg. Silencing of 
ApoB was expected to have additional biologicial conse
quences and these were measured in the form of lowered 
semm cholesterol levels (up to 59% decrease) and occur
rence of fatty liver as detected by liver weight. 

Example 15 

In Vivo Silencing of ApoB Expression Following 
Intraperitoneal Administration of SNALP 

[0368] A female Balb/c mouse model was used to dem
onstrate the efficacy of SNALP fonnulation administerered 
intraperitoneally. 

[0369] A "2:40: I 0" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA, I 0:48:2:40% molar composition) 
SNALP formulation was prepared using a Direct Dilution 
process, at a nucleic acid to lipid ratio of 0.0195. SNALP 
containing either apob-1 or apob-1-mismatch siRNA were 
prepared at 0.2 mg siRNA/ml for administration. 

[0370] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6. 
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[0371] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days). animals were administered SNALP by intraperitoneal 
(IP) injection in the abdominal region once daily on Study 
Days 0, 1 & 2 (3 doses total per animal). Dosage was 2 mg 
siRNA per kg body weight, corresponding to 10 ml/kg 
(rounded to the nearest 10 microlitres ). As a control, one 
group of animals was given an intravenous (IV) injection of 
PBS vehicle. 

# Dose 
Group Mice Test Article Regime 

4 PBS vehicle IV Day 0 Collect 
4 apob-1 2:40:10 IP Days 0, 1 & 2 plasma 
3 mismatch SNALP & liver. 

2 mg/kg 
per 
dose 

[0372] Body weights were measured daily, and cageside 
observations of animal behaviour and/or appearance were 
recorded daily. Animals were sacrificed on Day 4, 48 hours 
after the final administration of test article. 

[0373] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood was collected in 
lavendar EDTA microtainer and processed for plasma. The 
liver was removed whole, weighed, and immersed in at least 
5 volumes of RNA!ater. 

[0374] ApoB and GAPDH mRNA levels in liver were 
measured using a QuantiGene assay kit (Genospectra, USA) 
according to the manufacturer's instmctions. ApoB protein 
levels in plasma and/or semm were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). 

[0375] As shown in FIG. 14. downregulation of ApoB 
mRNA in the liver was observed at 48 hours after the third 
injection of SNALP and this downregulation effect was 
observed in both ApoB mRNA and ApoB protein. The use 
of a negative control treatment, consisting of SNALP con
taining siRNA that do not target the ApoB gene, demon
strates that the observed downregulation effect is specific to 
a formulation that contains siRNA designed to act against 
the target gene. 

Example 16 

In Vivo Silencing of ApoB Expression Following 
Subcutaneous Administration of SNALP 

[0376] A female Balb/c mouse model was used to dem
onstrate the eflicacy of SNALP administerered subcutane
ously. 

[0377] A "2:40:10" (DSPC:Cholesterol:PEG-C
DMA:DLinDMA, 10:48:2:40% molar composition) 
SNALP formulation was prepared using a Direct Dilution 
process, at a nucleic acid to lipid ratio of 0.0195. SNALP 
containing either apob-1 or apob-1-mismatch siRNA were 
prepared at either 0.1, 0.3 or 1.0 mg siRNA!ml for admin
istration. 
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[0378] The "apob-1" and "apob-1-mismatch" (also 
referred to as "mismatch") siRNA sequences were as 
described in Example 6, except that all uridine residues in 
each sense strand carried a 2'-0-methyl modification 
(referred to below as "UmodS"). 

[0379] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by subcutaneous 
(subQ) injection in the scapular region once on Study Day 
0 (1 dose total per animal). Dosage was 1, 3 or 10 mg siRNA 
per kg body weight, corresponding to 10 ml/kg (rounded to 
the nearest 10 microlitres ). As a control, one group of 
animals was given an intravenous (IV) injection of PBS 
vehicle. 

# Day 0 Sample 
Group Mice Test Article Dose Collection 

4 PBS vehicle IV 10 Euthanize on 
2:40:10 apob-1 subQ 1 Day 2. 
Direct UmodS Collect Liver. 
Dilution apob-1 subQ 3 mg/kg 

UrnodS 
4 SNALP apob-1 subQ 10 mg/kg 

UmodS 
apob-1-MM subQ 3 mg/kg 
UrnodS 

[0380] Body weights were measured daily, and cageside 
observations of animal behaviour and/or appearance were 
recorded daily. A.nimals were sacrificed on Day 2, 48 hours 
after administration of test article. 

[0381] Animals were euthanized with a lethal dose of 
ketamine/xylazine and the liver was removed whole, 
weighed, and inm1ersed in at least 5 volumes of RNAlater. 
ApoB and GAPDH mRNA levels in liver were measured 
using a Quanti Gene assay kit (Genospectra, USA) according 
to the manufacturer's instructions. 

[0382] As shown in FIG. 15, downregulation of ApoB 
mRNA in the liver was observed at 48 hours after a single 
injection of SNALP and this downregulation effect 
increased with the administration of greater dosages (up to 
10 mg/kg). The use of a negative control treatment, consist
ing of SNALP containing siRNA that do not target the ApoB 
gene, demonstrates that the observed downregulation effect 
is specific to a formulation that contains siRNA designed to 
act against the target gene. 

# 
Group Mice 

4 
4 

3 4 

4 4 
4 
4 

4 
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Example 17 

In Vivo Silencing of ApoB Expression Using 
SNALP Encapsulating Anti-APoB siRNA 

[0383] A female Balb/c mouse model was used to dem
onstrate the relative efficacy of a panel of SNALP encapsu
lating anti-ApoB siRNA. 

[0384] A panel of siRNA sequences was generated by 
scanning the murine ApoB sequence (XM 137955) using the 
rules described in Example 1 above. Table 3 sets forth the 
sequence, position, and predicted inununostimulatory activ
ity of each identified siRNA sequence. 

TABLE 3 

Immunostimulatory 
PositionSiRNA target sequence activity 

1512 GAAGAACCAUGGAACAAGU High 

2688 GCAUCAUCAUCCCAGACUU Low 

10849 CCAUCACUUUGACCAGGAA Med 

12190 GGAAUACGUUUCUUCAGAA Med 

13395 CCACAAGAUUGAUUGACCU High 

[0385] A "2:40:10" (DSPC:Cholesteroi:PEG-C
DMA:DLinDMA, 10:48:2:40% molar composition) 
SNALP formulation was prepared using a Direct Dilution 
process. SNALP containing the ApoB siRNA set forth in 
Table 4 were prepared at 0.2 mg siRNA/ml for administra
tion. The "apob-1" and "apob-1-mismatch" (also referred to 
as "mismatch") siRNA sequences were as described in 
Example 6. "Protiva apob-1" and "Protiva apob-1 mis
match" have the same sequences as the siRNA sequences 
described in Example 6, but were produced from different 
manufacturing lots. UmodS was as described in Example 16 
above. The notation "no phosphate" indicates that the siRNA 
lacks a terminal phosphate. 

[0386] Balb/c mice (female, 4 weeks old) were obtained 
from Harlan Labs. After an acclimation period (of at least 7 
days), animals were administered SNALP by intravenous 
(IV) injection through the tail vein once daily on Study Day 
0. Dosage was 2 mg siRNA per kg body weight, correspond
ing to 10 ml/kg (rounded to the nearest 10 microlitres ). As 
a control, one group of animals was administered PBS 
vehicle. 

Day 0 IV Sample Test Article Lot 
Test Article Drug Dose Collection No. 

PBS vehicle 10 mL!kg Hour 6 tail N!A 
apob-1 :40:10 2 mg/kg nick for 242-072005-01 
apob-1 no phosphate 1xD:L plasma. 242-080405-06 

apob-1 U-mod-sense NALP2 Hour 48 242-072505-01 
apoB-1514 (i.e., 1512) collection of 242-080405-01 
apoB-2690 (i.e., 2688) liver in 242-080405-02 

apoB-10851 (i.e., RNA later 242-080405-03 
10849) and 
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# 
Group Mice 

4 

4 

10 4 
11 4 
12 4 

Test Article 

apoB-12192 (i.e., 
12190) 
apoB-13397 (i.e., 
13395) 
apob-1-mismatch 
Protiva apob-1 
Protiva apob-1 no 
phosphate 

-continued 

Day 0 IV 
Drug Dose 

plasma. 

[0387] Body weights were measured daily, and cageside 
observations of animal behaviour and/or appearance were 
recorded daily. Animals were sacrificed on Day 3, 48 h after 
the single dose adminstration. 

[0388] Animals were euthanized with a lethal dose of 
ketamine/xylazine and blood was collected via cardiac punc
ture prior to cervical dislocation. Blood was collected in a 
lavendar EDTA microtainer (for plasma). The liver was 
removed whole, weighed, and innnersed in at least 5 vol
umes of RNAlater. Spleens were removed whole and 
weighed. 

[0389] ApoB and GAPDH mRNA levels in liver were 
measured using a Quanti Gene assay kit (Genospectra, USA) 
according to the manufacturer's instmctions. ApoB protein 
levels in plasma and/or semm were measured using an 
ELISA method essentially as described by Zlot et a!. (Jour
nal of Lipid Research, 1999, 40:76-84). Total cholesterol in 
plasma and/or semm was measured using an enzymatic 
method according to manufacturer's instmctions (Infinity 
Cholesterol, Thermo Electron Corp, USA). Interferon-alpha 
levels in plasma were measured using a sandwich ELISA 
method according to manufacturer's instmctions (Mouse 
Interferon-a., PBL Biomedical, Piscataway, N.J.). 

[0390] Silencing efficacy of newly designed apoB siRNA: 
As shown in FIGS. 16 and 17, downregulation of ApoB in 
the mouse was observed at the 2 mglkg dosage at 48 hours 
after dosing. Downregulation of apoB by the newly 
designed siRNA was achieved to the greatest extent with 
apoB-12192 (liver mRNA~54% decrease, plasma pro
tein~35% decrease). Silencing of ApoB was expected to 
have additional biologicial consequences and these were 
measured in the fom1 of lowered semm cholesterol levels 
(15% decrease with apoB-12192). 

[0391] Immunostimulatory activity of newly designed 
apoB siRNA: Scoring of the newly designed apoB siRNA 
for the presence or absence of putative immunostimulatory 
motifs indicated that an absence of any such motifs corre
lated with a lack of induction of interferon-a. release at 6 h 
in mouse plasma (see, FIG. 18). 

Example 18 

In Vitro Silencing of ApoB Expression Using 
SNALP Encapsulating Anti-APoB siRNA 

[0392] A panel of apoB siRNA were screened in vitro 
using HepG2 cells to assess their efficacy in silencing ApoB 
gene expression. Downregulation of secreted apoB protein 
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Test Article Lot 
No. 

242-080405-04 

242-080405-05 

233-061505-05 
242-080405-07 
242-080405-08 

was demonstrated with a number of these siRNA at levels 
matching or exceeding that of apoB-1. 

[0393] Candidate Apolipoprotein B sequences were iden
tified using the methods set forth in Example 1 above, by 
scmming and mouse ApoB (XM_13 7 9 55) <md hU111an ApoB 
(NM_000384) sequences to identify AA dinucleotide 
motifs and the 21 nucleotides 3' of the motif. The sequences 
and their positions are set forth in Table 4 below. 

TABLE 4 

Mouse apoB Human apoB Sense 23 bp target sequence 

327 428 AA AGAGGUGUAUGGCUUCAAC CC 

328 429 AA GAGGUGUAUGGCUUCAACC CU 

330 431 GA GGUGUAUGGCUUCAACCCU GA 

1151 1252 CA GCCCCAUCACUUUACAAGC CU 

1157 1258 CA UCACUUUACAAGCCUUGGU UC 

1167 1268 CA AGCCUUGGUUCAGUGUGGA CA 

1989 2090 AA AAUAGAAGGGAAUCUUAUA UU 

1990 2091 AA AUAGAAGGGAAUCUUAUAU UU 

1991 2092 AA UAGAAGGGAAUCUUAUAUU UG 

1993 2094 UA GAAGGGAAUCUUAUAUUUG AU 

1995 2096 GA AGGGAAUCUUAUAUUUGAU CC 

1996 2097 AA GGGAAUCUUAUAUUUGAUC CA 

2727 2828 CA GAUGAACACCAACUUCUUC CA 

2732 2833 GA ACACCAACUUCUUCCACGA GU 

2733 2834 AA CACCAACUUCUUCCACGAG UC 

3473 3574 AA UGGACUCAUCUGCUACAGC UU 

3475 3576 AA AUGGACUCAUCUGCUACAG CU 

3998 4099 CA AGUCUGUGGGAUUCCAUCU GC 

3999 4100 AA GUCUGUGGGAUUCCAUCUG CC 

4242 4343 CA AGGAUCUGGAGAAACAACA UA 

4243 4344 AA GGAUCUGGAGAAACAACAU AU 

4246 4347 GA UCUGGAGAAACAACAUAUG AC 

6560 6664 GA UACAAUUUGAUCAGUAUAU UA 
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TABLE 4-continued 

Mouse apoB Human apoB Sense 23 bp target sequence 

6564 6668 CA AUUUGAUCAGUAUAUUAAA GA 

6565 6669 AA UUUGAUCAGUAUAUUAAAG AU 

9098 9217 UA UUGGAACUUUGAAAAAUUC UC 

10048 10164 CA AGUGUCAUCACACUGAAUA CC 

10049 10165 AA GUGUCAUCACACUGAAUAC CA 

10055 10171 CA UCACACUGAAUACCAAUGC UG 

10346 10462 UA AUGGAAAUACCAAGUCAAA AC 

10347 10463 AA UGGAAAUACCAAGUCAAAA AC 

10886 11002 UA ACACUAAGAACCAGAAGAU CA 

12093 12299 AA UUGGGAAGAAGAGGCAGCU UC 

[0394] HepG2 cells (human hepatocellular carcinoma) 
were transfected with the murine siRNA sequences using 
Lipofectamine 2000 (Invitrogen) at a 100 nM dosage at the 
following ratios: 70 pmol siRNA:l uL lipofectamine and 20 
pmol siRNA: 1 uL lipofectamine. Cells were plated on day 0, 
transfected with complexes on day 1, media was replaced 
with fresh media on day 2 and supernatants and cells were 
harvested on day 3 ( 48 h after transfection). 
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[0395] ApoB expression was measured by assaying the 
supernatants of transfected HepG2 cells for secreted apoB 
protein using an ELISA method essentially as described by 
Soutschek et a!. (Nature. 2004. 432: 173-78). Cell lysates 
were assayed for total protein using the BCA assay (BCA 
Micro Kit, Pierce). ApoB levels in HepG2 supernatants were 
normalized to total protein levels. 

[0396] As shown in FIG. 19, downregulation of ApoB in 
HepG2 cells was observed at the 100 nM dosage at both 
transfection ratios. Downregulation of apoB by the newly 
designed siRNA was achieved with a number of the newly 
designed siRNA at levels matching or exceeding that of 
apoB-1. These include apob-10048, apob-10049, apob-
10346 and apob-10884. 

[0397] It is to be understood that the above description is 
intended to be illustrative and not restrictive. Many embodi
ments will be apparent to those of skill in the art upon 
reading the above description. The scope of the invention 
should, therefore, be determined not with reference to the 
above description, but should instead be detern1ined with 
reference to the appended claims, along with the full scope 
of equivalents to which such claims are entitled. The dis
closures of all articles and references, including patent 
applications, patents, PCT publications, and Accession Nos. 
are incorporated herein by reference for all purposes. 

SEQUENCE LISTING 

The patent application contains a lengthy "Sequence Listing" section. A copy of the "Sequence Listing" is available in 
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DociD=US20060134189A1). 
An electronic copy of the "Sequence Listing" will also be available from the USPTO upon request and payment of the 
fee set forth in 37 CFR 1.19(b)(3). 

What is claimed is: 
1. A nucleic acid lipid particle comprising: 

an siRNA molecule that silences Apolipoprotein B 
(ApoB) expression; 

a cationic lipid; and 

a non-cationic lipid. 
2. The nucleic acid-lipid particle in accordance with claim 

1, wherein said nucleic acid-lipid particle comprises an 
siRNAmolecule comprising a sequence set forth in Table 1, 
rows A-F of Table 2, and Tables 3-7. 

3. The nucleic acid-lipid particle in accordance with claim 
1. wherein said nucleic acid-particle comprises at least two 
siRNA molecules, wherein each siRNA molecule comprises 
a sequence independently selected from the sequences set 
forth in Table 1, rows A-F of Table 2, and Tables 3-7. 

4. The nucleic acid-lipid particle in accordance with claim 
1, wherein the siRNA silences ApoB expression by at least 
about 2 fold more than an siRNA that is not in a nucleic 
acid-lipid particle. 

5. The nucleic acid-lipid particle in accordance with claim 
1, wherein the siRNA silences ApoB expression by at least 
about 5 fold more than an siRNA that is not in a nucleic 
acid-lipid particle. 

6. The nucleic acid-lipid particle in accordance with claim 
1, wherein said cationic lipid is a member selected from the 
group consisting of N,N-dioleyl-N,N-dimethylanunonium 
chloride (DODAC), N,N-distearyl-N,N-dimethyla111111o
nium bromide (DDAB), N-(1-(2,3-dioleoyloxy)propyl)-N, 
N,N-trimethylanm10nium chloride (DOTAP), N-(1-(2,3-
dioleyloxy)propyl)-N,N,N-trimethyla111111onium chloride 
(DOTMA), and N,N-dimethyl-2,3-dioleyloxy)propylamine 
(DODMA), 1,2-DiLinoleyloxy-N,N-dimethylaminopropane 
(DLinDMA), 1,2-Dilinolenyloxy-N.N-dimethylaminopro
pane (DLendMA), and a mixture thereof. 

7. The nucleic acid-lipid particle in accordance with claim 
1, wherein said cationic lipid is DLinDMA. 

8. The nucleic acid-lipid particle in accordance with claim 
1, wherein said non-cationic lipid is an anionic lipid. 

9. The nucleic acid-lipid particle in accordance with claim 
1. wherein said non-cationic lipid is a neutral lipid. 
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10. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said non-cationic lipid is a member 
selected from the group consisting of dioleoylphosphati
dy !ethanolamine (DOPE), palmi toy lo leoy lphosp hatidyl
choline (POPC), egg phosphatidylcholine (EPC), dis
tearoylphosphatidylcholine (DSPC), 
palmitoyloleyolphosphatidylglycerol (POPG), dipalmitoyl 
phosphatidyl ethanolamine (DPPE), dimyristoylphosphoet
hanolamine (DMPE), distearoyl-phosphatidyl-ethanolamine 
(DSPE), 16-0-monomethyl PE, 16-0-dimethyl PE, 18-1-
trans PE, palmitoyloleoylphosphatidylethanolamine 
(POPE), 1-stearoyl-2-oleoyl-phosphatidyethanolamine 
(SOPE), cholesteroL and a mixture thereof. 

11. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said non-cationic lipid is DSPC. 

12. The nucleic acid-lipid particle in accordance with 
claim 1, further comprising a conjugated lipid that inhibits 
aggregation of particles 

13. The nucleic acid-lipid particle in accordance with 
claim 12, wherein the conjugated lipid that inhibits aggre
gation of particles is a member selected from the group 
consisting of: a polyethyleneglycol (PEG)-lipid conjugate, a 
polyamide (ATTA)-lipid conjugate, and a mixture thereof. 

14. The nucleic acid-lipid particle in accordance with 
claim 13, wherein the PEG-lipid conjugate is member 
selected from the group consisting of: a PEG-diacylglycerol 
(PEG-DA.G), a PEG dialkyloxypropyl (PEG-D.A.A), a PEG
phospholipid, a PEG-ceramide (PEG-Cer), and a mixture 
thereof. 

15. The nucleic acid-lipid particle in accordance with 
claim 13, wherein the conjugated lipid that inhibits aggre
gation of particles comprises a PEG-DAA. conjugate. 

16. The nucleic acid-lipid particle in accordance with 
claim 15, wherein the PEG-DAA conjugate is a member 
selected from the group consisting of a PEG-dilauryloxypro
pyl (Cu), a PEG-dimyristyloxypropyl (C14), a PEG-di
palmityloxypropyl (C16), and a PEG-distearyloxypropyl 
(Cis). 

17. The nucleic acid-lipid particle in accordance with 
claim 15, wherein said PEG-DAA conjugate is a PEG
dimyristyloxypropyl (C14). 

18. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said cationic lipid comprises from about 5 
mol % to about 15 mol % of the total lipid present in said 
particle. 

19. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said cationic lipid comprises from about 30 
mol % to about 50 mol % of the total lipid present in said 
particle. 

20. The nucleic acid-lipid particle in accordance with 
claim I, wherein said cationic lipid comprises from about 30 
mol % to about 50 mol % of the total lipid present in said 
particle. 

21. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said cationic lipid comprises about 40 mol 
% of the total lipid present in said particle. 

22. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said non-cationic lipid comprises from 
about 5 mol % to about 90 mol % of the total lipid present 
in said particle. 

23. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said non-cationic lipid comprises from 
about 20 mol% to about 85 mol% of the total lipid present 
in said particle. 
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24. The nucleic acid-lipid particle in accordance with 
claim 15, wherein said PEG-DAA conjugate comprises from 
0.5 mol% to about 20 mol% of the total lipid present in said 
particle. 

25. The nucleic acid-lipid particle in accordance with 
claim 15, wherein said PEG-DAA conjugate comprises from 
2 mol% to about 15 mol% of the total lipid present in said 
particle. 

26. The nucleic acid-lipid particle in accordance with 
claim 15, wherein said PEG-DAA conjugate comprises 
about 2 mol % of the total lipid present in said particle. 

27. The nucleic acid-lipid particle in accordance with 
claim L further comprising cholesterol. 

28. The nucleic acid-lipid particle in accordance with 
claim 27, wherein the cholesterol comprises from about 0 
mol % to about 10 mol % of the total lipid present in said 
particle. 

29. The nucleic acid-lipid particle in accordance with 
claim 27, wherein the cholesterol comprises from about 10 
mol % to about 60 mol % of the total lipid present in said 
particle. 

30. The nucleic acid-lipid particle in accordance with 
claim 27, wherein the cholesterol comprises from about 20 
mol % to about 45 mol % of the total lipid present in said 
particle. 

31. The nucleic acid-lipid particle in accordance with 
claim 1, wherein the nucleic acid in said nucleic acid-lipid 
particle is not substantially degraded after exposure of said 
particle to a nuclease at 37° C. for 20 minutes. 

32. The nucleic acid-lipid particle in accordance with 
claim 1, wherein the nucleic acid in said nucleic acid-lipid 
particle is not substantially degraded after incubation of said 
particle in serum at 37° C. for 30 minutes. 

33. The nucleic acid-lipid particle in accordance with 
claim 1, wherein the nucleic acid is f\.Jlly encapsulated in 
said nucleic acid-lipid particle. 

34. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said particle has a nucleic acid:lipid ratio 
(mg:mg) of from about 0.01 to about 0.2. 

35. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said particle has a nucleic acid:lipid ratio 
(mg:mg) of from about 0.02 to about 0.1. 

36. The nucleic acid-lipid particle in accordance with 
claim 1, wherein said particle has a nucleic acid:lipid ratio 
(mg:mg) of about 0.04. 

37. The nucleic acid-lipid particle in accordance with 
claim 1, wherein wherein said particle has a median diam
eter of less than about 150 11111. 

38. The nucleic acid-lipid particle in accordance with 
claim 1, wherein wherein said particle has a median diam
eter of less than about 100 run. 

39. A pharmaceutical composition comprising a nucleic 
acid-lipid particle in accordance with claim 1 and a phar
maceutically acceptable carrier. 

40. A method of introducing an siRNA that silences ApoB 
expression into a cell, said method comprising contacting 
said cell with a nucleic acid-lipid particle comprising a 
cationic lipid, a non-cationic lipid, and said siRNA. 

41. The method of claim 40, wherein said nucleic acid
lipid particle further comprises a conjugated lipid that inhib
its aggregation of particles. 
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42. The method of claim 40, wherein said nucleic acid
lipid particle comprises an siRNA molecule comprising any 
one of the sequences set forth in Table I, rows A-F of Table 
2, and Tables 3-7. 

43. The method of claim 40, wherein said nucleic acid
lipid particle comprises at least two siRNA molecules, 
wherein each siRNA molecule comprises a sequence inde
pendently selected from the sequences set forth in Table 1, 
rows A-F of Table 2, and Tables 3-7. 

44. The method of claim 40, wherein said siRNA in said 
nucleic acid-lipid particle is resistant in aqueous solution to 
degradation with a nuclease. 

45. The method of claim 40, wherein said cationic lipid is 
a member selected from the group consisting of DODAC, 
DDAB, DOTAP, DOTMA, DODMA, DLinDMA, 
DLenDMA, and a mixture thereof. 

46. The method of claim 40, wherein said non-cationic 
lipid is a member selected from the group consisting of 
DOPE, POPC, EPC, DSPC, POPG, DPPE, DMPE, DSPE, 
16-0-monomethyl PE, 16-0-dimethyl PE, 18-1-trans PE, 
POPE, SOPE. cholesterol, and a mixture thereof. 

47. The method of claim40, wherein the conjugated lipid 
that inhibits aggregation of particles comprises a PEG-lipid 
conjugate selected from the group consisting of: a PEG
DAG, a PEG-DAA, a PEG-phospholipid, a PEG-Cer, and a 
mixture thereof. 

48. The method of claim 40, wherein said cell is in a 
mammal. 
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49. The method of claim 48, wherein said contacting 
comprises administering said nucleic acid-lipid particle via 
a route selected from the group consisting of: intravenous, 
subcutaneous, and intraperitoneal. 

50. The method of claim 48, wherein the mammal is a 
human. 

51. The method of claim 50, wherein said human has a 
disease or disorder associated with expression of a ApoB 
and wherein expression of ApoB is silenced by said siRNA. 

52. The method of claim 50, wherein said disease or 
disorder is associated with overexpression of ApoB and 
wherein expression of ApoB is silenced by said siRNA. 

53. The method of claim 50, wherein said hUlllan has a 
disease or disorder selected from the group consisting of: 
atherosclerosis, angina pectoris, high blood pressure, diabe
tes, and hypothyroidism. 

54. The method of claim 50, wherein said hUlllan has a 
disease or disorder involving hypercholesterolemia and 
wherein serum cholesterol levels are lowered when expres
sion of ApoB is silenced by said siRNA. 

55. The method of claim 54, wherein said disease is a 
member selected from the group consisting of: atheroscle
rosis, angina pectoris, and high blood pressure. 

56. An isolated nucleic acid comprising a sequence set 
forth in in Table 1, rows A-F of Table 2, and Tables 3-7. 

* * * * * 
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