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XbaI • (hGMCSF s:gna 
M L L L 

1 ATCTCTAGAG CCGCCACCAT GCTTCTCCTG 
TAGAGATCTC GGCGGTGGTA CGAAGAGGAC 

E P A 
61 CACCCAGCAT 

G7GGGTCGTA 

A S 
121 GCC7CT'TGG 

CGGALAGACC 

L N W 
181 TTAAATTGGT 

AATTTAACCA 

R L H 
241 AGATTACACT 

TCTAATGTGA 

L T I 
301 C7TACCATTA 

GAGTGGTAAT 

F ? D 
TCCTCCTGA7 CCCAGACATC 
AGGAGGACTA GGGTCTGTAG 

G D R V 7 : S 
GL:ACAGAG7 CACCATC;G: 
CTCTG7C7CA GTGGTAGTCA 

Y Q Q K P D G 
ATCAGCAGAA ACCAGATGGA 
TAGTCGTCTT TGGTCTACCT 

S G V P 
CAGGAGTCCC 
GTCCTCAGGG 

S N L E 
GCAACCTGGA 
CGTTGGACCT 

S R F 
ATCAAGGTTC 
TAGTTCCAAG 

Q E D 
GCAAGAAGAT 
CGTTCTTCTA 

T L ? Y T F G G G T 
361 ACGCTTCCGT ACACGTTCGG AGGGGGGACT 

TGCGAAGGCA TGTGCAAGCC .‘ TGA 

S K 
421 7CCGGCAA:: 

G F G 
481 GGACCTGGCC 

CCTSGACCGG 

S L P 
541 TCATTA.:CG 

AGTAATGGGC 

L G ; 
601 CTGGGAGTAA 

GACCCTCATT 

• I : 
661 ACCATCA1-A 

TGGTAGTAGT 

0 -

121 GATGACACAG 
CTACTGTGTC 

F 3 S 3 
CCSGATC7GG 
. _ _ 

TGG:GGCGCC 
ACCACCGCGG 

C Y . 7 
4CTATSGTG7 
TGATACCACA 

: W G S 
TATGGGG7AS 
ATACCCCA7C 

K \ 
AGGAZAAC7: 
TCC7G7TGAG 

A : Y 
C:ATTTACTA 
GGTAAATGAT 

• S S 
CGACGGATCC 
G,.-C7.AGG 

S 
CTCACAGAGC 
GAGTGTCTCG 

S W : 
AAGCTGGATT 
TTCCACCTAA 

E 7 7 
TGAAACCACA 
ACTTTSGTGT 

K S Q 
:AAGAGC"" 
GTTCTCGG.T 

• A K 
C7GTGCCAAA 
GACACGGTTT 

1 peptide-) 
7 7 S 
G7GACAAGCC 
CACTGTTCGG 

Q M
CAGATGACAC 
GTCTACTGTG 

R A 
7-:=AGGG.Art 
ACGTCC7CTT 

T V K 
ACTGTTAAAC 
TGACAATTTG 

S G S 
AGIGGCAGTG 
TCACCGTCAC 

I A T 
ATTGCCACTT 
TAACGGTGAA 

K L E 
AAGTTGGAAA 
777AACCTTT 

7 K G 
AC7AAGGGCG 

L S V 
CTGTCCGTCA 
GACAGGCAGT 

3 Q P 
CGCCP.GCCTC 
GCGGTCGGAG 

• N 
TACTATAATT 
ATGATATTAA 

▪ F 
--7TTCTTAA 
,AAAAGAATT 

• '

CA7TATTACT 
STAATAATGA 

FIGURE' 1A 

L L L C E L P 
TTCTGCTCTG TGAGTTACCA 
AAGACGAGAC AC7CAATGGT 

Q 7 7 S S L S 
AGACTACATC CTCCC7GiCT 
7CTGA7-TAG GAGGGACAGA 

S Q 1 

L L I Y 
TCCTGATCTP 
AGGACTAGAT 

G S G T 
GGTCTGGAAC 
CCAGACCTTG 

Y F C Q 
ACTTTTGCCA 
TGAAAACGGT 

S X 'I

AiCAT7TATA 

H I 5 
CCA'\CATCA 
GGTATGTAGT 

D Y S 
AGATTATTCT 
TCTAATAAGA 

• G N 
ACAGGGTAAT 
TGTCCCATTA 

,Whitlow linker-
I T G S T S G 
TAACAGGCTC CACCTCTGGA 
.ATTGTCCGAG GTGGAGACCT 

E K 
AGGTGAAACT 
TCCACTTTGA 

T C T V 
CATGCACTG7 
GTACGTGACA 

P F K G 
CACGAAAGGG 
GTGCTTTCCC 

S A K 
CAGCTCTCAA 
GTCGAGAGTT 

K M N S 
AAATGAACAG 
TTTACTTGTC 

Y G G S 
ACGGT3GTAG 
TGCCACCATC 

GCAGGAGTCA 
CGTCCTCAGT 

• G V 
CTCAGGGGTC 
GAGTCCCCAG 

• E W 
TCTGGAGTGG 
AGACCTCACC 

S R L 
ATCCAGACTG 
TAGGTCTGAC 

• 0 T 
TCTGCAAACT 
AGACGTTTGA 

Y A M 
CTATGCTATG 
GATACGATAC 
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Xba! (l'JGMCSF s; .:;na l ;:ieptide-) 
~ L ~ !.. '.' -:- s !.. i.. !. :: £ L ? 

ATCTCTAGAG CCGCCACCAT GCTTCTCCTG GiGACAAGCC TTCTGCTC".'G ,GAGTrAC::CA 
TAGAGATCTC GGCGGTGGTA CGAAGAGGAC CACfG17GGG AAGACGAGAC AC':-CAATGGT 

(V~ - l 
~ P A F L ~ ? ::> - 0:-1~ Q775 5~3 

:l CACCCAGCAT TCCTCC~GAT 
G:GGGICGTA AGGAGGACTA 

CCCAGACATC 
GGGTCTGTAG 

CAGATGACAC AGACTACA~C C1CCCTG7C! 
GTCTACTGTG TCTGA:~TAG G~GGGACAGA 

A S G 0 rt T s ., R A s C 
i21 Gcc::'!'~~GG G_-,3ACAGAG7 ~ACCAIC;G: 7~=AGGGCM ~T:A~·~M:;~.-r -:.;G:;.,;....:.:-:.:..:

CGGAuAi:iAC-'.: CTCTG7C':'CA :;TGGTAGTCA P.CGTCC':GTT CAGT::C7G7A A,CA:"!'TA,A. 

L N W Y Q Q K P D G T V K L L ~ Y H ~ S 
1B l TTM-.ATTGGT ATCAGGAGAA ACCAGATGGA ACTGTTAAAG TCCTGATCTJI CCJI .,.\CATCA 

AATTTAACCA TAGTCGTCTT TGGTCTACCT TGACAATTTG AGGAGTAGAT GGTATGTAGT 

R L H s G V p s R F s G s G s G T D '{ 5 
20 AGATTACACT CAGGAGTCCC ATCAAGGTTC' ?.GI'GGCAGTG GGTCTGGAAC AGATTATTCT 

TCTAATGTGA GTCCTCAGGG TAGTTCCAAG TCACCGTCAC CCAGACCTTG TCTAATAAGA 

L T I s N L E Q E 0 1 A T y r C Q " G N 
3Cll C':'::ACCATTA GCAACCTGGA GCAAGAAGAT ATTGCCACTT ACTTTTGCCA ACAGGGTAA'! 

GAGTGGTAAT CGTTGGACCT GGTTCTTCTA ,AACGGTGAA TGAAAACGGT TGTCCCATTA 

,Wr.itlow linker- ) 
T L ? Y r . G G G T K - E I T G 5 T S G 

361 ACGCT~CCGT ACACGTTCGG AGGGGGGACT AAGT;GGAAA TAACAGGCTC CACCTCTGGA 
;GCGAAGGCA TG,GCAAGC: rc::ccccTGA ~-=:AACCTTT,ATTGTCCGAG GTGGAGACC7 

42:C 

4 BJ, 

541 

601 

s :; :< 
:'CCGGCA,;]: 
,l.~Gcc::;:-:-::G 

G E' G 
GGACCTGGCC 
ccr:;GACCGG 

s L ? 
TCATr;.. . ;.:G 
AGTAATGGGC 

L G ·; 
CTGGGAG':'AA 
GACCCT:ATT 

:; ::; 

!., ;, 
TGG!GGCGCC 
ACCACCGCGG 

C y ~ ' / 

-~C7AT~::.;-:'G":' 
!GATAcc;..:;.. 

;; .:; 5 
TATGGGG':'A:; 
ATAcccc;;:-=:: 

:·,~- : 
- ::; S ~ ~ ~ E K C - ~ 

:GAGGG;..rcc- Ac:.:..AGGGCG AG3TGAAACT GCAGGAGTCr. 
Gc:::c::ASG :GGT':'CCCGC TCCACTTTGA CGTCCTCAGT 

s .... s s V T C '! V s G 'I .., 
CTCAC,t,GAGC CTG7CCG7'C.A CA7G~ACTG7 -::TCAGGGG!'C 
GAGTG7CTCG GACAGGCAGT GTA.CGTGACA GAGTCCCCAG 

s :-; - ?. Q p <' F.. K G ::. E w . 
AAGCTGGATT CGCO.GCCT:: CACG/1.AAGGG TC':'GGAGTGG 
T'!'CGF>':C':'AA SCGG7CGGAG G7GC'!'TTCCC AGACCTCACC 

E . ~ ·.J ·,t N s A K 5 R L . 
J'GAAACCACA :'ACTATAATT CAGCTCTCAA ATCCAGACTG 
ACTTTGGTGT .ll,TGA:'ATTAA GTCGAGAGTT TAGGTCTGAC 

7 ~ ~ X 5 ~ S Q r ~ ~ M ~ S Q T 
661 ACCATCA1-A AGGACi....AC:'= ~AAGAGc~·- - -rTT~T':'AA AAATGAACAG TC~GCAAACT 

TGGTAGTAGT TCCTGTTGAG GTTCTCGG, T ~AAAAGAATT TTTACTTGTC AGACGTTTGA 

~ ~ - A - y V ~ A K ~ V y ~ G G s y A ~ 
721 GATGACACAS C~ATTTACTA C:GTGCCAAA CA~TAfTACT ACGGTGGTAG CTATGCTATG 

CTAC~GTGTC GGTA.nJI.TGA! GACACGGTTT ~,AA,AATGA TGCCACCATC GATACGATAC 

fIGURE. 1 lA 
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D Y W 5 5
781 GAC7AC7GGG GTCAAGGI-A: 

CTGATGACCC 

K 7 H 7 C P 
341 AAAACTCACA  

77775AS-237 GCAC.:‘,.J.'.:0 

961 

1021 

1081 

GAGAAGGG3G 

✓ V V 
GTGGTGGTGG 
CACCACCACC 

✓ E V 
GTGGAGGTGC 
CACCTCCACG 

• V S 
GTGGTCAGCG 
CACCAGTCGC 

K V 5 
1141 AAGGiC7CCA 

T7CCAGAGGT 

120: 

1_. 

1321 

139: 

144. 

• R 
CAGCC:::GAZ 

S V 7 
:TCAGTCACC 
 0AGICAGTG 

C ? 
G7GCCCAGCA 
CACGGG7CG7 

K ? K T • 
=GAZAr.:C._ 

GT7TTGGGT7 CCTGTGGGAG 

D V S H 
ACGTGAGCCA 
TGCACTCGGT 

H N A K 
ATAATGCCAA 
TATTACGGTT 

✓ L T V 
TCCTCACCGT 
AGGAGTGGCA 

N K A L 
ACAAAGCC:T 
7G7T7CGGGA 

E S
AACCACAS27 

E S N 
GAGAGCAATZ 
CTCTCGTTAC 

5 5 

CCGAGGAAGA 

CAGAAGAGTA 

S i. S 
:501 TCCCTG7C7C 

AGSGACAGAG 

F I 
:561 TT:A7TGGGC 

AAG7AACCCG 

- . - 
. . . .. 

AC:GGA:ZGA :CAG777CC5 

E D P 
CGAAGACCCT 
GCTTCTGGGA 

T K P 
GACAAAGCCG 
CTGTTTCGGC 

L H 0 
CCTGCACCAG 
GGACGTGGTC 

P A P 

GGG7CGGGGG 

G7ACACL:75 

3 1 ? E 

CCG7:55CC7 

F L 
7.7:7:7A=A5 
AGGAGATST: 

• 

CGAG-.''AC7A 

CC3G5AAAAT 

F 
7AGGCA7C77 
ATCCG7A5AA 

• K 5 

N N • 
GAACAAC7AC 
CTTG7772A.2 

K 

GTTCGA'.17GG 

H E A 
5CATGAGG:7 
CGTACTCCGA 

A 
GGCCC7GA77 
CCGGGAC7mA 

F R V 
CTTCAGAG73 
GAAGTCTCAC 

3 
57,77CC7CAG 
:AGAGGAGTC 

? 
C:7GAACTZ. 
GGAC7TGAG5 

1. : 

7AZTAGAGGG 

I J K 
3AGGTCAAGT 
CTCCAGTTCJ

R E E 
CGGGAGGAGC 
GCCCTCCTCG 

D W L 
3ACTGGCTGA 
CTGACCGACT 

r.T.:SAGAAAA 
7AGC7C7777 

F ? s 

V 
._ • _ 

AAGA7AGGG7 

K 
AAGACCACGC 
 JGTGCG 

K 
.37G3ACAAGA 
CAC:7G7TC7 

CTGCACAACC 
GAr=7nTTG5 

572CTGGGGG 

US 2004/0126363 A 1 

✓▪ IE F K 
TAGAACC2AA 
AITTTGGGT7 

CC7GG 

F 

CCTGGGGACT 

F N W Y 
TCAACTGGTA 
AGTTGACCAT 

Q Y N S *
AGTACAACAG 
TCATGTTGTC 

N G K E 
ATGGCAAGGA 
TACCGTTCCT 

7 : 5 K 
:CA7CTCCAA 
5G7AGAGGIT 

R 
5A5A:SAGC7 

: A 
-_._,--

.." . 

C3C757AGCG 

? F L 
CTCCCGTGCT 
GAGGGCACGA 

E R W Q 

CGT:CACCGT 

S Y 7 
A:TAZAC5CA 
TGA7GTGCGT 

K F S 
AAGTTCAGCA 
77CAAG771G7 

FIGURE 

v A G 

 -CCA5C5GCC 

R E A D 
GGAGCGCAGA 
:.7.7C3C57C7 

5 5 D 

AGAAGAC7G 

S 7 F 
57CAG.-..L 
7AGTCAG;..AG 

. . 
3-, ZAZA72:7 
CCAGTGEACG 

V D G 
^GTGGACGGC 
GCACCTGCCG 

- T Y R 
CACGTACCGT 
3TGCATGGCA 

Y K C 
GTACAAGTGC 
CATGTTCACG 

A K G 
AGCCAAAG5G 
TCG37:7CC: 

7 K N 
GA:CAAGAA: 

•. . . • 

GCACCTCA:: 

7, 3 : 
GGACTCCGAC 
CCTGAGGCTG 

G N 
GCAGGSG.7-A: 
CGTCCCCTTG 

K E 
5AAGAGCCTC 
CTTCTCGGAG 

L L 
CCTCCTGC77 
GGAGGACGAA 

A F A 
CGCCCCCGCG 
GCGGGGGC5:7 
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.:::::ger,- . 

D Y W G Q ~ 3 V ~ S 
7 8 'i GAC' AC-:'GGG ::;rcAAGG;.,;: :7CAGTCAC.::: :;: =::::c:-CAG 

CTGATGACCC :,;::;::~:::~ GAGTCAG7,G :AGAGGAG:C 

-----,..,,.,. .... -... -..... - ...,.._,.,., ... 
:< ? :( 

:;..1-_:...t..::c;_~_ 
::: 1 

-,- .. ,,...,r-,-.-
..:....;r. ... r1- --- -

p .. - ... ..,.,..,op,_,...,.. .-... ..:.-.; ....... ---

7 ;..GAA:::::A.z. 
.=-.!C7!G~~TT 

? 
_,,,.. ·---- _,. 
- ..;J\:~~<rJ:"".--

5 S :::; 

:: 'i 

GAGAAGGGGG GT':'T'!'G-GGT': CCTGTGGGAG :,;::-AGAGGG :c:GGG.j,\C, .:cAGTG,.:..:.:: 

V V V ~ V S ~ E D P _ ~ K - N ~ Y V D G 
96ll GTGGTGGTGG ACGTGAGCCA CGAAGACCCT GAGGTCAAGT TCAACTGGTA ~GTGGACGGC 

CACCACCACC TGCACTCGGT GCTTCTGGGA CTCCAGTTG-. AGTTGACCAT GCACCTGCCG 

V E V H N A K T K P 
1021. GTGGAGGTGC ATAATGCCAA GACAAAGCCG 

CACCTCCACG TATTACGGTT CTGTTTCGGC 

R E E Q Y N s·- T 'I R 
CGGGAGGAGC AGTACAACAG CACGTACCGT 
GCCCTCCTCG TCATGTTGTC GTGCATGGCA 

V S V L T V L H O O W ~ N ::; K E Y K C 
lOBJ. GTGGTCAGCG TCCTCACCGT CCTGCACCAG GACTGGCTGA ATGGCAAGGA ~TACAAGTGC 

CACCAGTCGC AGGAGTGGCA GGACGTGGTC C:GACCGAC! TACCG!TCCT CATGT!CACG 

!<VS tli<AL PAP -K ~SK ;:..!(G 

ll~i AAGGTC:CCA ACAA.~Gcc:r CCCAG:::cc::c ~r:~A~AA.~; :cA:CTCC~. ~GCCNt~G~G 
!TC:AGAGG! ~G7TT:~GGA GGG::~GCGG ~AG=~c~~:~ ;~:AGAG5!7 TCGGr:~:c= 

C ?. 
;,20: CAG:C:.:-G.:i.:; ---------.. ..;..::: . ..; .. - __ -:; 

---· -.-. ..; _ __ :-____ .... -. --· · --

E S ~ ::; v ~ 

1321 GAGAGC.l>,A'i':: ~GCrlGC:G:.:;A 
CTCTCG':'TAC ,_,..,,.-.-,,.. ---.... ,_....,lo,!.~~.;,\,. ·-. 

J 5 F ~---~~T--- --,-.-----~-~J"-•---!...,.. _._,_ ___ ,M_r . .:, 

5 C 5 

--------•;,,, -r. - ..; . ..; ..:J\.:;-, ..,. 

::; 
.. ... - -· . . 
' . .. -. ------- ---

N ',j ., 
GAACAAC':' ->.:: 
C'rTG~':'GA~:; 

':AAG:::;,.::: 
GTTCGAr,7GG 

--- ---· __ ,,.. - . - .. ·""'""'- . 

K T 
AAGACCACGC 
".';C:'GGTGCG 

) :( 

.3:'~~ACAAGA 
:.n.C.::'G~TC~ 

------------ - - . . -:.--_ .. - ...:n 

? . ' ~ 

C;CCCGTGCT 
JAGGGCACGA 

'i 

----,--------· -'~• · -- - .: 

:: 

:::. 5 
GGACTCCGAC 
CC:'GAGGCTG 

14-1: ~:--::i-r:::,:..~ Ge:-:::;:-:;;._:- 4~ATGAGGC: :7.jCA:AAc: M::i.:...:;..c~CA. GAAGAG:::cr= 
CAGAAGAG:A :GAG~:AC~A ::;TACTCCGA ~AC;:G7TG~ ~~A:'GTGC~T C~;CTCGGAG 

s L, ~~:< .. A!... ,,J 

CC3G~~.A.Z...:.: GGCCC~GA~: :;:~:TGGGGG 

! I ~ - ~ • _ R V l 5 
T7~A77~GG~ :AGGcn:C~7 C!TCAGAG:~ AAUi!CAGCA 
.!\AG7AAC~CG A!CC~7A~AA GAAGTCTCAC :7:,;A~7~G: 

E"IGURE : o 

::; • _-.. G 
GCGT-:G::~G 

:.. L ;_ 
CC7CCTGC:: 

~c:cccc:;:::; 
~CGGGGGC~; 
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Y Q Q 
1621 TACCAGCAGG 

ATGGTCGTCC 

D V L 
1681 GATGTTTTGG 

CTACAAAACC 

N P 
174k AACCCTCAGG 

TTGGGAGTCC 

E I G 
1801 GAGATTGGGA 

CTCTAACCCT 

L S T 
1861 CTCAGTACAG 

GAGTCATGTC 

Notl 

G Q N Q 
GCCAGAACCA 
CGGTCTTGGT 

D K R R 
ACAAGAGACG 
TGTTCTCTGC 

E G L I' 
AAGGCCTGTA 
T',,CGGACAT 

M K' G E 
TGAAAGGCGA 
ACTTTCCGCT 

A T K D 
CCACCAAGGA 
GGTGGTTCCT 

1921 TAAGCGGCCG C 
ATTCGCCGGC G 

L Y N 
GCTCTATAAC 
CGAGATATTG 

G R 3 
TGGCCGGGAC 
ACCGGCCCTG 

N E 
CAATGAACTG 
GTTACTTW,C 

R R R 
GCGCCGGAGG 
CGCGGCCTCC 

T Y D 
CACCTACGAC 
GTGGATGCTG 

E L N 
GAGCTCAATC 
CTCGAGTTAG 

P E M 
CCTGAGATGG 
GGACTCTACC 

Q K D 
CAGAAAGATA 
GTZTTTCTAT 

G K G 
GGCAAGGGGC 
CCGTTCCCCG 

A L H 
GCCCTTCACA 
CGGGAAGTGT 

FIGURE 1C 

L G R R E E Y 
TAGGACGAAG AGAGGAGTAC 
ATCCTGCTTC TCTCCTCATG 

G G K ? 
GGGGAAAGCC 
CCCCTTTCGG 

K M A E 
AGATGGCGGA 
TCTACCGCCT 

H D G L 
ACGATGGCCT 
TGCTACCGGA 

M Q A L 
TGCAGGCCCT 
ACGTCCGGGA 

R R K 
GAGAAGGAAG 
CTCTTCCTTC 

A Y D 
GGCCTACAGT 
CCGGATGTCA 

Y Q G 
TTACCAGGGT 
AATGGTcLCA 

P P R 
GCCCCCTCGC 
CGGGGGAGCG 
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'{ Q Q G ·Q N Q L y N E L N L G R R E s '( 

1621 TACCAGCAGG GCCAGAACCA GCTCTATAAC GAGCTCAATC TAGGACGAAG AGAGGA.GTAC 
ATGGTCGTCC CGGTCTTGGT CGAGATATTG CTCGAGTTAG ATCCTGCTTC TCTCCTCATG 

D V L D K R R G R ) p E :'I G 
,,.. .., K p R R i< 

1681 GATGTTTTGG ACAAGAGACG TGGCCGGGAC CCTGAGATGG GGGGAAAGCC GAGAAGGAAG 
CTACA.AAACC TGTTCTCTGC ACCGGCCCTG GGACTC'! ACC CCCCTTTCGG CTCTTCCTTC 

N ? Q E G L Y N t O K D K M A - A Y D 
174 ~ AACCCTCAGG AAGGCCTGTA CAATGAACTG CAGAAAGATA AGATGGCGGA GGCCTACAGT 

TTGGGAG'J'C::t: T',-...CGGACA! GTTAC'tTGi-..C G'!'.:TTTCTA7 !CTACCGCCT CCGGATGTCA 

E I G M K' G £ R R R G K G H D G L Y Q G 
1801 GAGATTGGGA TGMAGGCGA GCGCCGGAGG GGCAAGGGGC ACGATGGCCT TTACCAGGGT 

CTCTAACCCT ACTTTCCGCT CGCGGCCTCC CCGTTCCCCG TGCTACCGGA AATGGTl.L:A 

L S T A T K D T Y D A L H M Q A L P P R 
1861 CTCAGTACAG CCACCAAGGA CACCTACGAC GCCCTTCACA TGCAGGCCCT GCCCCCTCGC 

GAGTCATGTC GGTGGTTCCT GTGGATGCTG CGGGAAGTGT ACGTCCGGGA CGGGGGAGCG 

Not I 

1921 TAAGCGGCCG C 
ATTCGCCGGC G 

FIGURE lC 
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