
(12) United States Patent 
Gorman et al. 

(54) ALTERED ANTIBODIES AND THEIR 
PREPARATION 

(75) Inventors : Scott David Gorman, Cambridge 
(GB); Michael Ronald Clark, 
Cambridge (GB); Stephen Paul 
Cobbold, Cambridge (GB); Herman 
Waldmann, Cambridge (GB) 

(73) Assignee: Glaxo Wellcome Inc., Research 
Triangle Park, NC (US) 

( * ) 

(21) 

(22) 

(86) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 clays. 

Appl. No.: 08/030,175 

PCT Filed: Sep. 16, 1991 

PCT No.: PCT/GB91/01578 

§371 (c)(l), 
(2), (4) Date: May 17, 1993 

(87) PCT Pub. No.: W092/05274 

PCT Pub. Date: Apr. 2, 1992 

(30) Foreign Application Priority Data 

Sep. 17, 1990 (GD) ............................. ................ 9020282 
(51) Int. Cl.7 ......................... C07K 16/00; C12P 21/04; 

C12P 21/08; C07H 21/04 
(52) U.S. Cl . ................................ 530/387.3; 530/387.l; 

530/387.7; 530/388.22; 530/388.75; 530/388.7; 
530/389.6; 435/69.7; 536/23.4; 536/23.53 

(58) Field of Search ...................... 424/85.8; 435/70.21, 

(56) 

EP 
EP 
EP 
EP 
EP 
EP 
EP 
WO 
WO 
WO 

435/172.2, 69.7, 240.27, 252.3, 320.l, 240.l; 
530/300, 328, 329, 330, 326, 327, 867, 

387.3, 387.1, 387.7, 388.75, 389.7, 389.6, 
388.22; 536/23.4, 23.53 

References Cited 

U.S. PATENT DOCUMENTS 

4,652,447 A 
4,695,459 A 

3/1987 Kung el al. .............. ..... 424/85 

9/1987 Steinman ..................... 424/95 

FOREIGN PATENT DOCUMENTS 

200412 

239400 

328404 

365209 

380018 

409242 

403156 

8601533 

9007861 

9107492 

10/1986 

9/1987 

2/1989 

l0/1989 

l/1990 

7/1990 

12/t990 

3/1986 

7/1990 

5/1991 

I lllll llllllll Ill lllll lllll lllll lllll lllll 11111 11111 11111 111111 1111 1111 1111 
US006767996Bl 

(10) Patent No.: US 6,767,996 Bl 
Jul. 27, 2004 (45) Date of Patent: 

WO 
WO 

9109966 

9109967 

7/1991 

7/1991 

OTHER PUBLICATIONS 

Mathieson et al N. Eng. J. Mel 323:250-254 1990.* 
Harris et al TibTech 11:42-46 1993.* 
Osbaod ei al Imm. Today 11:193-195 1990.* 
Dillman el al Aon. lot. Med. 111:592-603 1989.* 
Hird et al Genes & Cancer 1990 Wiley & Soos Pub Cb 17. * 
Waldmann 252: 1657-1661 1991. * 
Roberts el al., Nature, 328, 1987, pp.731-734. 
Sharon, Proc. Natl. Acad. Sci. USA, 87, 1990, pp. 
4814-4817. 
Tao, et al., Journal of /11111111nolog>� 143(8), 1989, pp. 
2595-2601. 
Yerhoeyeo et al., Science, 239, 1988, pp. 1534-1536. 
Waldmann, Science, 252, 1991, pp. 1657-1662. 
Ward et al., Nature, 341 , 1989, pp. 544-546. 
Jones et al., Nature, 321 (1986), pp. 522-525. 
Lazar ct al., Molecular and Cellular Biology, 8(3), 
1247-1252, 1988. 
Bruggemann, et al., J. Exp. Med., 1987, pp. 135 1-1361. 
Burgess, el a.I., The Journal of Cell Biology, 111 (1990), pp. 
2129-2138. 
Byrn et al ., Nature, 344, 1990, pp. 667-670. 
Crowe et al., Nucleic Acid Research, 17, 1989, p. 7992. 
Daugherty el al., Nucleic Acids Research, 19, 1991, pp. 
2 471-2476. 
Gorman et a l., Proc. Natl. Acad. Sci. USA, 88, 1991, pp. 
4181-4185. 
Kett.lcborough, et al., Protein Engineering, 4:7, 1991, pp. 
773-784 (ABST.). 
Lewis, et al., Gene, 101, 1991, pp. 297-302. 
Orlandi et al., Proc. Nall. Acad. Sci. USA, 86, 1989, pp. 
3833-3847. 
Queen et al., Proc. Natl. Acad. Sci. USA, 86, 1989, pp. 
10029-10033. 
Reichmann, L., et al., Nature, 332, 1988, 323-327. 

* cited by examiner 

Primary Examiner-Donald E. Adams 
(74) Allorney, Agem, or Firm-Nixon & Vaoderbye P.C. 

(57) ABSTRACT 

An altered antibody cb.ain is produced io wbich the CDR's 
of the variable domain of the chain are derived from a first 
mammalian species. The framework-encoding regions of 
DNA encoding tbc variable domain of the first species arc 
mutated so that the mutated framework·encodiog regions 
encode a framework derived from a second different mam
malian species. The or each constant domain of the antibody 
chain, if present, are also derived from the second mamma
lian spec ies . 

11 Claims, 33 Drawing Sheets 

1 of 62 BI Exhibit 1134
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Fig. 1 
HirxiIII 

1 AAGCTTATGAATATGCAAATCCTCTGAATCTACATGGTAAATATAGGTTTGTCTATACC 5 9  

60 ACAAACAGAAAAACATGAGATCACAGTTCTCTCTACAGTTACTGAGCACACAGGACCTCA 11 9 

-19 M G W S C I I L F L V A T A T - 5  

120 CCATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTAAGGGGTGCA 179 

180 CAGTAGCAGGCTTGAGGTCTGGACATATATATGGGTGACAATGACATCCACTTTGCCTTT 239 

-4 G V H S D I Q L T Q S P V S L S A 1 3  

240 CTCTCCACAGGTGTCCACTCCGACATCCAGCTGACCCAGTCTCCAGTTTCCCTGTCTGCA 2 9 9  

CDRl 
14 S L G E T V N I E C IL A S E D I Y S D L 33 

300 TCTCTGGGAGAAACTGTCAACATCGAATGTCTAGCAAGTGAGGACATTTACAGTGATTTA 359 

Cj • 
00 . 
� 
� 
..... 
(D 
= ..... 

� 
c: :-
N 

�" 
N 

� 

00 
=� � ... 
� 
� ... 
� 

e 
\J) 
°' 
� 
°' 
-....) 
\o 
"° 
°' 
co 
,.... 

2 of 62 BI Exhibit 1134
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


d • 
00 • 
""C 

Fig. 1A 
� ...... 

CDR 2 (D 
= 

� w  Y IN 
...... 

34 y Q Q K p G K s p Q L L I T D T 53 
360 GCATGGTATCAGCAGAAGCCAGGGAA ATCTCCTCAACTCCTGATCTATAA TACAGATACC 419 -

i:: :-
N 

54 L Q N I G v p s R F s G s G s G T Q y s L 73 �.....:J 
N Q 

420 TTGCAAAATGGGGTCCCTTCACGGTTTAGTGGCAGTGGATCTGGCACACAGTATTCTCTA 479 Q � 

CDR 3 
74 K I N s L Q s E D v A T y F c IQ Q y N N 93 00 

=-� � 
480 AA AA TAA ACAGCCTGCAATCTGAA GATGTCGCGACTTATTTCTGTCAA CA ATATAA CA AT 539 .... 

N 
0 
...., 

94 y p w Tf F G G G T K L E I 
� 

108 � K R 
540 TATCCGTGGACGTTCGGTGGAGGGACCAAGCTGGAGATCAA ACGTGAGTAGA ATTTAAAC 599 

BanHI 
e 
VJ 

600 TTTGCTTCCTCAGTTGGATCC 620 �el'. 
-....J 
el'. -....J 
\o 
"° 
el'. 
Cd 
...... 

3 of 62 BI Exhibit 1134
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


� • 
00 

Fig. 2 
• 

� 
-19 Hi.OOIII w s c I -14 � 

M G ..... 
� 

1 AAGCTTGGCTCTACAGTTACTGAGCACACAGGACCTCACCATGGGATGGAGCTGTATC 58 = 
..... 

-13 I L F L v A T A T G v H s D I Q M T Q s 7 � 
E. 

59 ATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCGACATCCAGATGACCCAGAGC 118 . 
N 

�-..J 

CDR 1 N 
� 

8 p s s L s A s v G D R v T I T c IK A s Q 27 � 

119 CCAAGCAGCCTGAGCGCCAGCGTGGGTGACAGAGTGACCATCACCTGTAAAGCAAGTCAG 178 
rJ) 
-.... ("> 

NjW 
("> ..... 

28 N I D K y L y Q Q K p G K A p K L L 47 � 
0 

179 AATATTGACAAATACTTAAACTGGTACCAGCAGAAGCCAGGTAAGGCTCCAAAGCTGCTG 238 -
� � 

CDR 2 
48 I Y fN T N N L Q rl G v p s R F s G s G s 67 

239 ATCTACAATACAAACAATTTGCAAACGGGTGTGCCAAGCAGATTCAGCGGTAGCGGTAGC 298 
� � 
0\ 

68 G T D F T F T I s s L Q p E D I A T y y 87 ... -....l 0\ 
299 GGTACCGACTTCACCTTCACCATCAGCAGCCTCCAGCCAGAGGACATCGCCACCTACTAC 358 -....l \o "° 0\ 

co � 

4 of 62 BI Exhibit 1134
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


d 
CDR 3 Fig. 2A • 

00 

c 11 T I F 

• 
88 Q H I s R p R G Q G T K v E I K 107 ""C 

� 
359 TGCTTGCAGCATATAAGTAGGCCGCGCACGTTCGGCCAAGGGACCAAGGTGGAAATCAAA 418 ...... 

(D 
= ...... 

108 R T v A A p s v F I F p p s D E Q L K s 127 

419 CGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCT 478 
-
i:: :-

128 G T A s v v c L L N N F y p R E A K v Q 147 
N 
�.....::i 

479 GGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAG 538 N Q Q � 

148 w K v D N A L Q s G N s Q E s v T E Q D 16 7 

539 TGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGAC 598 
00 
=-� � .... 
� 

168 s K D s T y s L s s T L T L s K A D y E 187 0 
...., 
� 

599 AGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAG 658 � 

188 K H K v y A c E v T H Q G L s s p v T K 207 
659 AAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAG 

e 
VJ 
0-, 

208 s F N R G E C Tnn Hind.III 214 ... 
-..-l 
0-, 

719 AGCTTCAACAGGGGAGAGTGTTAGAAGCTT 748 -..-l 
\o 
"° 
0-, 
Cd 
...... 

5 of 62 BI Exhibit 1134
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


