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vl BYe wABh A4S TRIFO-AL) AL g AR A 2749 08
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4 ZAol(anergy)®  dHAE, AV AEFHE FE-5old  nukge]  AH  FelA  Ht.
11 A g AdEe, A (Abrams 52 2000, J Exp Med. 192:681-94; Abrams 59| 1999, J. Clin.

Invest. 103:1243-52) % Fulgl2A BEAKremer 59 2003, New England Journal of Medicine
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138 9 Al 23 MolEgle] Aite] Fad 4TS drh(Coyle 59 2000, Immunity 13:95-105).

B7RP1 &+ APC elA  #rjHoz wexEe  Fdgh fzr=co]™(Yoshinaga 5 1999, Nature. 402:827-
32), IC0S & @dstel T-AlxE  AelA W ok (McAdam 52 2000, Journal of Immunology 165:5035-
40). B7RP1-9]EA  Alsdde adr|(5, s &dstel) T-Axel &4st B9 ofyzt o]
9] FFEA @e(naive) HTARKFEO ALzl Hastth(Dong 59 2003, Journal of Autoimmunity.
21:255-60; Coyle %< 2000, Immunity. 13:95-105). AvdA o= B7RP1/ICOS =z 2gL A -3
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A Azdle] B ownel @ wdel olg® 4 Ad. AR weelel @@ wEe dA:
pUC19 o]t} FAE AxgHon waAsy] 9d, &7 AT A welzmEy A4 o2
ZAE Zuel DA WHS was: s olakel Axd wE wWHE Edsddsdel, A4 2 2
A7 % AEelq wdEse] % AEsb wgHEE wjxe] Euwm & gem, 7] WA A

2 34 = A @l Sambrook 59 2001, MOLECULAR CLONING: A LABORATORY MANUAL, Cold Spring
Harbor Laboratories, Ausubel, F.M. %< (eds.), Current Protocols in Molecular Biology, Greene
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Davis 52 1986, BASIC METHODS IN MOLECULAR BIOLOGY, Elsevier; and Chu &9 1981, Gene 13: 197 ©] <l
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e S B9 9], A WA"E AP EAES Foshy] Y =<d¥eld o Wygd 4 9l
c}. FuE3e, o= E9o] Burton and Woof, 1992, Advances in Immunology 51: 1-84; Ravetch

and Bolland, 2001, Amnu. Rev. Immunol. 19: 275-90; Shields &< 2001, Journal of Biol. Chem 276: 6591~
6604; Telleman and Junghans, 2000, Immunology 100: 245-251; Medesan &2 1998, FEur. J. Immunol. 28:
2092-2100 ; o5& HF Edo] FuEdor xIhH). B71 Eddeldle A, §¥UF, A4d
TEE olEY 999 3ol ¥dHD, HAFHogE EHd ZiAd Hy By olyst ggdAe ¥
A e wel sy o] e] EdAMWelAd  ERawEEE=(E)E ol&she F9 AR =Wl
2 AFAGGEaEde, dF 5 Sambrook 9 MOLECULAR CLONING: A LABORATORY MANUAL, 3rd Ed., 2001,
Cold Spring Harbor, N.Y.and Berger and Kimmel, METHODS IN ENZYMOLOGY, Volume 152, Guide to Molecular
Cloning Techniques, 1987, Academic Press, Inc., San Diego, CA., ¢ & Hugdoezr x3H
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TFEeol A, A HEAES FAdste =Hd(E) Wl ZEFEH=o dReA). 54 7
dealol A, BEA oAl A AdYHoms B MAY 2 SHEs dEHer WshTA
Fet(ds 501, A opvxtte B AdEs SFE= 2 A Fx, dAdd e edsiAY Es
sIsE = APl UHh). FAAANM  dH" EFYHEE 2 A B 3 A 729 oA, PROTEINS,

STRUCTURES AND MOLECULAR PRINCIPLES, (Creighton, Ed.), 1984, W. H. Freeman and Company, New York;
INTRODUCTION TO PROTEIN STRUCTURE (C. Branden and J. Tooze, eds.), 1991, Garland Publishing, New York,
N.Y.; and Thornton %] 1991, Nature 354:105 o 7)Aol glom, o5 ZtZt HYo| HuEdgo=w
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[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

3) FUE WA A= QIRE =@ACNA E FAS] wbiEg "3 o #F2 wrlE gte A
ox HIHJT FHE A A= Ad T QI e} BdHor A wE

A .
Webd, ®owgel ¢ oAk AL HARE Wy w 3 geje] Am, wE
HE GA Felsk @ag oo Ame olgd # vk ol meh, R wwel a-BIRPL ¥
Aol @b 5Ee gde @A @ Az FAelw, BAelA HEA (on-acute) 02 Fold
GOoWA Q7 Fovkgs FA mE ANE fde g A7 MY v-gkd A FAS A
oz wAHE FAES Axswr
YA gk Ig A 2 uWoR ke @Al Az ARRNE ks AR 2,
A7) whgooh whe @A BAl sl Qb AT ARSES @ 5 o o Azt Ig
wHe 2o fAA o9l e ohye @Al A 2 wdel Aad x2de 4AY 5
sick A vt W AES @ vhes AE Jwe] B8 % A7 wwde gy
oqets gelyel Ao Asl, A7 kg ALY AR A A AWEdE A B
& EPsel Qoo wAUge Aol Hal we ASYS AT solnelnl /)% e
olgdtel, Ash: Holge s FU-Fold kb /b AR L HEE & g

EdzAY sE(dE 501, ve)S B A wdgeszeEd AR A skl Az @A Azl
o= 4 Ut A& Eof, QI AAAE WHAgSEREY fFHdx oHelE: AVl AAAE
Eddo]  wmhgzo]  olFAlZIE Y FEA] I A AESE AEsA ddGazde, dE

S0], Jakobovits 59| 1993, Proc. Natl. Acad. Sci. USA 90:2551-2555; Jakobovits ¢ 1993, Nature
362:255-258; Bruggemann 9| 1993, Year in Immun. 7:33, 1994, Nature 148:1547-1553) %, 1996, Nature
Biotechnology 14:826; Gross &9 2000, Nature 404:995-999; % U.S. 53 5,877,397, 5,874,299,
5,814,318, 5,789,650, 5,770,429, 5,661,016, 5,633,425, 5,625,126, 5,569,825, % 5,545,806, (¢lE 27+
RE HAE 93 dE B FaEgdor xFHTh). A7k A= wI 9x fi
Zdo] golregoa Aakd 4 lth(Hoogenboom and Winter, 1992, J. Mol. Biol 227:381; Marks 5]
1991, J. Mol. Biol. 222:581). Cole 52 % Boerner 59 7]&o] T3 QI Rw-ZFayd 3] Az
o] &7153tH(Cole 52 1985, MONOCLONAL ANTIBODIES AND CANCER THERAPY Alan R. Liss, p. 77; % Boerner
59 1991, J. Immunol. 147:86-95).

rlo

AEF R FAE I ARA EAWolHE(EE, A% Ig Adel HiE FE EdzAlge] o]
= Aviolfbel  Agd o glow, ofel weh, AxF FA Wy

Vel opmwat AAe Qzt AAAR v, 2V Ade] Bd® ASeYEH fAdUdE, A

W2 oo

2

I

oEHolM i olwsy AT QuHom 249 gold FA/AM 4 L 249 Held AF
B9 2= QA stolmes Aot EHH A, ool AVHA wout ol
veEsle  §¥  EE FGb) wHe Ae zHSE AF  dwel s AzE & Ao



[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

SS90l 10-1024758

FaEdAe, odE 9], Songsivilai & Lachmann, 1990, C/in. Exp Immunol. 79: 315-321; Kostelny %9
1992, J. Immunol. 148:1547-1553.

2 oo 217k B7RP1 o AFEE FAE AlEsth A7 FAELS A B7TRP1I e 0|9

GHS olgs WEE ATE 4t B dygo e ZYFRY Eve ExFEdd & dx

/IAY AT AL 5 ATt ez s Ao, B owge] s oE o <t

GAE AN Qe EdzAlY 29 WYt o8 Ax® QA Aot (HuEdL, dF
[e)

o], IAl 53 Y FH W0 93/12227).

B owgel BRI @A A4 2 FA bW Qe 4u4 4% JA@RE FY b Ene
F g Tadda QErRem od™ 4 . 54 TG, GBReL FAl] 4
W Z3 P dde] (DR & FZAA A QIZFFR of olA"E 4t} TAA = RIZE R &
FEe] s, 4F AW FH mE B o Y fdel RS AHste] Az opw
A Age AEdnt F-BTRPL A T m: A9 FR S Aold FH EE A A
o RE wAE F A F-BTRPL FAS] T R Ae] FR ol =R opueate o
oz WANA ghes, R ohEwdtel uviAs mA® 4 it S opimibs elgl
Ao R A WANA @ AAe] g HolHel opumitolth ¥ el P-BIRPL
FARFE olAE bW oS F-BIRPL FASl A gos Aoy A el Agd 5 gl

Wetgew, o4 shE gde wd Ae By @A 2Reln CDR ol & ol &
£0°], U.S. 53] 6,180,370, 5,693,762, 5,693,761, 5,585,089, % 5,530,101 o] 7]A=e] eomn, o5&
Holo] <lolo ZAom HuEdow I}

Bowme AL vhese A AW AX AYE fA43E AU A A 4ade
BES B, Wy AREER @A AR A9EES Fhe 248 Edsdd vhesE o)
o] Axd F vk A7) whesE Qi WeEEBY ¥a 2 gAE ATY 5o
W, FHREE WY A @AY mE Adgow %

A7) A3z ddS e ol&FHE 2} 31 53] o]
MAE S ATk, B FddelA, 9ddAE A B Y FHE 98/24893 o JiAlEl WHS o8&
g o Q3 e Jd9Y HHE s =24 FuEdor X3 FuFHE L3

o o =)
Mendez 59 1997, Nature Genetics 15:146-156 oW, o]&= <loje] TS 3 £
xste,

2 odgel mueFgd FdA(mAb)E  SAAFd BRxeFEd 9 E d&  E°] Kohler and
Milstein(1975, Nature 256:495)¢] FHx AAE SFlojpgdAlo]d 7|&S E3se ZHE 72 A
2 4 3. Exg2d FAE Abste Ve Ve, dE B B-HEZFY ulojExAd =
= HEAd FHAS] ol&E F Ut

stolRglenl AZRE A% dir] TE AL whgso|r). upg-2o A o] slojHE|Ent A%
T ggAd FAHe] o, W ZEF 9 §F3E A3 wWgstd vMEze £8 7]El
w3 FGAl FAEH QU T FEY(AE £, FHAdsE =5 A% 2 §F AH
T Es FAFH

EA FdoelA, B7RP1 o digt A ReFERY A vfgaARtE 3 WYl dRE B
frek EdHzAlY mkg-2E ol&ete] AlTHE & U Lol A "HuMab" w922 XA ==
471 Edz=AY wle~E v A E(unrearranged) 17 FH(pn 2 y) 2 ok A HYgSEEA A
45 udd n 2 oy A FAAERE B3 zAsE Eddelet 4 ZEse I3 WY
2288 FAx YUz A XA(minilocus)E ¥ (Lonberg 59 1994, Nature 368:856-859) . u}

_27_



[0119]

[0120]

[0121]

[0122]

[0123]

Ss=53d 10-1024758
ghA, w2 st SHete] w2 g B ok o #HAad EEs dEdd A 2l
sH 2 Ad EdafAds s Qb Ig6 k. ExEFRY FAE s 9 Sd2 W
2 AAME =AWelE  HA=t}(Lonberg 52 “71+¥; Lonberg and Huszar, 1995, Intern. Rev. Immunol.
13:65-93; Harding and Lonberg, 1995, Ann.N.Y.Acad.Sci. 764:536-546). HuMab w}§-2=9] A&
Taylor 59 1992, MNucleic Acids Res. 20:6287-6295; Chen 59 1993, International Immunology 5:647-656;
Tuaillon ¢ 1994, J. Immunol. 152:2912-2920; Lonberg &< 1994, Nature 368:856-859; Lonberg, 1994,
Handbook of Exp. Pharmacology 113:49-101; Taylor %9 1994, International Immunology 6:579-591;
Lonberg & Huszar, 1995, Intern. Rev. Immunol. 13:65-93; Harding & Lonberg, 1995, Ann. N.Y. Acad. Sci
764:536-546; Fishwild 52| 1996, Nature Biotechnology 14:845-851 ol JAIStAl 7]|AEo] gJow, o]E

tlo

o

[ i
[}
o A

uy ki

Yee AR Hdo HuEdor FIHC. F7F FuEHe, U.S. 53] 5,545,806;
5,569,825; 5,625,126; 5,633,425; 5,789,650; 5,877,397; 5,661,016; 5,814,318; 5,874,299; X 5,770,429
ol ; o]& HY{+= Lonberg % Kay o] 3JFoIHUL T3 Surani 99 Fo®  U.S. E3F No.

5,545,807 ; 1993 @ 6 ¥ 24 4 FE =A E%B% =9 FHR W0 93/1227 5 1992 W@ 12 g 23 ¢
WO 92/03918, ol5 A= AR B Hx

TAE WO 92/22646 ; 2 1992 W 39 199 IE

T3ow ¥sHEHc). ety oz &y AAldd A" EdxAdY vpes Aldo] QIzF &-B7RP1 A
ARE F8 ol8" 4 Sl

2 e AEEY QI BRPL FEFE| = BolHon, 7S FIA7IE QX ExEERd IAE
A&z}, w3k, B7RP1 EEFE|=o| w9 Eo]Holw old AjEHE= AS olE FTete I
A A 2 A oAt Aol AlFHT. A7) =L Eolxe  g-9zF B7RP1 21zt
A, 2 oHRd Holds skl <zt mwxFRd FA7h BRP1 ¥ A oid faEd Woawy
< ZbEskAl g

3 =Eol A ]

2ol AT 160 FAL FAIAY e BAHOR UG YEZ

g adeld, E Iwe BRP1 ZEREE oy EZ e Yoz AYsie] BRP1 ZFE S

2= A¥sh= %S 7 SEQ IDNO ¢ 1740 Ham 44558 o UER oplieat A T sk o]

Fe e 2" kb FAE Alew A7 s 2o AAldel vEkd -
[

B7RP1 ZAISt FUsAL mt dddon FUG ANELd A¥E & vk

=4 TR, He® A= k100 M, 10 M, 100 M 10 M 10 M 10 M EE 1 uue]
7 A4(K) R B7RP1 Za| e o é%ﬂﬁ,gkw%MIWM,w%MIWM w7 mghe] ECy, &

Aldd T3 HAlM  BIRPL }é AES A 471 dud 2% 2R 3 Vs

E4  FddeA, ¥ w917t B7RP1 = EJdlA 16H, 16Hg(AAAILE), 5D, 2H, 2Hg(AAL),

150, 41H 2 430 22 XA =, A 160 = Z+zb SEQ IDNO : 7 % SEQ IDNO : 1 o e
Wompel ey # v ZEPEE MES E8s 34 16Hg &+ Z+zF SEQ IDNO : 1 %
SEQ ID NO : 8 o uEpd wie} Z2 s AH) 2 7pE THO)E X, A 5D
= 247 SEQIDNO : 2 % SEQ IDNO : 9 o uyehd wHe} e v 2 Y ZEFEHE AEE xS
o A 21 = ZH7h SEQ 1D NO SLOSEQ ID NO : 10 o viEpd wheh e Vo BV Ee
AE|= MDds ¥, A 2Hg = Z+ZF SEQ IDNO @ 3 E SEQ ID NO : 11 o uyepd wf
9 e Y, 2 v, ZIHE= A4ge xIsr) 3 150 & 47 %QDNO 4 = SEQ ID
NO : 12 o yEhd me 7oy =WV ZYFEHE MES EI3. 3A 410 & Z+2zF SEQ



[0124]

[0125]

[0126]

[0127]

[0128]

IDNO : 5 % SEQ ID NO @ 13 of ekl mke} e v 32V FEHEHE 9SS et
A 431 & ZZF SEQ IDNO : 6 2 SEQ ID NO : 14 o YERA uie} e v 2V ZREE AHd
S XEge. ool Q1% B7RP1 IZF A9 5AL AAde] FAAoR AT

538 F5E AL, BRPL EEE SOl digh xE Hsk R E<leld SEE BIRPL E2F

A e @) sl

ofgpol},

2}
o2 A" F Add. dutd oz ¥y EFERE F9 BHE gt=(ulo]odlx  wEZ A
ol A" AEF  BRP1I ZEFPEE) H O BAEEY T A Alolo  AA FEAEES
BlAcore® A ~®l(Pharmacia Biosensor, Piscataway, NJ)& o3 W Zeg=® FW(PROE =A%
o} a2H EgEE 4L B3 2A4E aglolald mE"E A e 8A) P =
AAN(EN S AP Ve o8 FdE F U =207k B7RP1  AZF &Ale]  dlE]l 5K
e EF KinExA WS ol &3te HAE £ U 2 ol 54 FddelA, A=

=7

-6 -8
M, 10 M, 10 M, 10

%—O—] uKDu _\1_:’_ E‘%Oﬂ

-9 -10 -1 -1
M, 10 M, 10 M, 10

AgHE A%, 5 GA-Y 458 dg 4RE ARdd.

el 24, K = a7l Arldel] uEkdl wpel o] AA G

574 Ao, ¥y A= 161, IgG2, g3 & IgG4 o] &EFe]  Zlojtt. FA =
[gG2 = IgGl o]&Ejlel AL 5 Sk e TFEAAN, 2 2Ee] A= I, IeA,
[gf = I o]&bkiel AL =+ 3l v e 54 ™A, #FAs A A
A4l 2 QI3 1gGl, 1gG2, 1gG3 EE oG4 & 2. [gGl T+ IgG2 54 W 995
E3ete 2w gAY Bde sl AAldel ZIRiHol Qi SHE FAolA,  FA
o 7hd 992 IeGl, 162, 1gG3 = IgGd o]&Btdel Wid &W g9 ol9le] =W Fdol AR
wo] gtk 54 e, 2 2y FAle R AEAAY TdE fd 2REHA

Ex FEoolA, -B7RP1 A9 F4 L Aol uldk BEHe HIYH IY FEIULHE=C O
3 AFSslE WE)o] ELol JAE F-BRP1 A A HAE 7w 2 ety EAS sk &
-B7RP1 AE AFT Aol gxzxowz, -B7RP1 &AY 7% Z/xE 33EH EAO
olxe] AAZH WAL (a) AF GYoMY Bz FFY Fx, 2 Bo] ANE FEE yA I3
Wiz, (b)) BA FoAe Bxle] Ha EE AFA, EE (¢) 249 A §A9 oA o9
Fgeo] AAF Aold T L AHNY ojvmak Moo X3S Aegozy gdAd £ S
Aot}

ds = "BEA olmiAl XE & olmwal Ar|Y, I YXolA ol 79 I EE
Astell s F&o] A9 AU T old §EE sl RAGA AR e FwEd = gl
o} geo], ZEHAEs U9 999 AdA e Esk gl Y Sddo] gt 24
471 714" wel o] deidew X" 4 Q.

ofn] =2k = HEEAE)S A7 ofmwat FAA ] 2]

AAE 4 9}, =

jEE Asgel pHd 3B

AZHHEG ol HEE
=

W

gkl o Al
1

g T@delA, B7RP1 o gk Aol AF SHold H

obuat A ghe

7RP1 A2 ofm|:Al U|(elE B, BA oIEZ Ui A A
o A" we} e A EE Z29 (DR1, CDR2 %/ZEE  (DR3
457l 8 AgE & Qo A7) ofumal Xg;e HLo|

_29_



[0129]

[0130]

[0131]

o
J
Jm
Qﬂ

10-1024758

-

Z1AE ¥-B7RP1 &AY HAAES TV e HAARAZ 0 ddh.

ohulnal AelAel wEE wah, Al 1), R Al mE olel) obmwale AW, R m:
AW wwae oy

ple)

Aol HAAHo=m  FUdF EAS A2 duE =2 & g
wpEba], B FAIFoR TAE Ao Frlste], T|EF "dAdAHom et A= FAMA
i FAEH AE AT DNA 7lES ol&ste] A met 2 AxE F du At o2
AR Wy 7F o TAE 7le, dAY F9 AH SAdo|fle] o HAA vAdd S
ATt weba] . ®owmge Hoo] A" F-B7RP1 27F A9 AAAHom e EAS Az
"HolA" mE "EdwolA" 3-B7RP1 ¢zt FAE myIH(FIEHL, oS Eo] W0 00/56772, o]
5 ARE EYo HuEdozm ¥xIHT), olof uwhg}, &-B7RP1 Q17+ A9} TEE Lo
"HolA" FE "EAW

AolAl" = oo A EAEA XNEA, (1) T 1= 7FH 99 DRI,
CDR2 % C(DR3 =+ ZAae =7 <99 C(DR1, CDR2 % C(DR3 & EEo|x, Z+z} SEQ ID NO : 15
WA SEQ ID NO : 26 H=i= SEQ ID NO : 27 WA SEQ ID NO : 40 o] yepd wie} e 3= 7pd

Aol o] A= ¢ 80 % oY AE % oF ]

l }\é [e)
dEdel gar, (i) WolAl Ee EdWoldl= 24 X o AR LT

3L
= I-B7RP1 It A} U AHE=Z QI BRPL 9 A4S AT F o) 2}
(2 X)& 9wy, A7) 3kAl= ¢17F B7RP1 HE wl9 X B7RP1 e ol FUHA] R
ageg 4 Qg up--2 B7RP1 A2 WO 00/46240 o 7]Al=o] i, ol Edd HaiEd
oz IIHT

Aukd o ® - -B7RP1 217+ dFA] WolAl:=, Z+ZF SEQ ID NO : 15 Wjx] SEQ ID NO : 26 ®/WE  SEQ

IDNO : 27 WA SEQ ID NO : 40 & UYEHE ofuxit Add gig] EF EEo Holx ok 30 % o]
el olmal ME FUA, HAm k85 % o AE FYA, o= <k 90 % oldd AE Y
A, Aok k91 % ol AE YA, HoE ¢k 92 % ol ANE YA, HolxE °F 93 % ol
o] HE TIA, Hox < 94 % o] MI FUA, Holm oF 95 % ol ME FUA, Hox
0]
o =

k96 % oldel MG BAY, Holm o o7 % oldel MY FAY, Holm o 98 % ol Mg
g, Holm oF 09 olge] ohwal Ad BAgel Qi A P/EE FH OR &zt
= = o)
1. =

=4
A7 A= 97 B/RPI EE: wl$-~ B7RP1 T

3-B7RP1 <1zt A WHolAlE= EY EEo]x, SEQIDNO : 1 Wx SEQ IDNO : 6 o] yERA  ofm =k

Adol dis] HoJx= oF 80 % o] oluxmit ME FdA, Holx < 81 % ol MIE FIdA, FH

o ¢k 82 % oY AME TIA, Ao <83 % ol AME TYA, Hom <F 84 % ol MY

TYA, Aol 85 % ol AME FYAH, Hom 286 % o] AME TYAH, HAR F 87 %
88 %

o
ogel MG BUAY, Holw o 8g k oldel MA UM, Hol® 9w ol Ad FIY, A

15

=2 0, - |

4
=0 % ol Ad FIA, Holm kol % ol Md FIH, Holm ok 92 % o] M4
A Aolle ok 93 % oldel Ad wdd, Aol oF 94 % ol ME I, A

Al e, AHolm ok 96 % ool ME wdAd, Aok o 97 % o]Fe] A4
°F 98 % ool M wdAd, Holm oF 99 % olFe] opulat A dAdE e A
S/®E RS FEe] SEQ IDNO : 7 WA SEQ ID NO - 14 o urEbdl opmi=al Adel] o
F 70 % ol opulieat Ad FdA, A= ok 75 4 ol Ad wdd, Aol:

Ad wdd, AHolm ok 8l % ool ME edAd, AHol:E oF 82 % ol NI FdAH. 4
oF 83 % oldel A s, Aol= ok 84 % olFe] Nd wUdd, Hol= oF 85 % oY A4
Aol oF 86 % ool Ad e, Aok oF 87 % ol M TdAY, Holm °F 88 %

AE ZdA, Hojx ok 89 ¢ o] MA EAX . Holm oF 90 % o]Ae] HE EAA, FH

ofr
e

2 o2 2 0o
oz
L

1o -

o
1% Hloox 2 19 K

o
oy
o ox

ot 2

=4
ol F 91 % ool ME TIH, Holm k92 % o)l M TdY, Holm 93 o)l A
UG, Ao®E oF 94 G o] AYE T, Hol®= °F 95 % o] AE TUH, Hol= °F 96 %
ool AN TLA, Hox o 97 % oY AME LA, Hom oF 98 % ol AN TUY, =
T A= oF 99 % o) ol ME FUAS e FH M d9ds ZeEn &7
A= Q17 B7RP1 %& w9~ B7RP1 BE o5 FUHA] REFd Ads 4 gt}
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sy
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5} %
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%°] CDR 2}
5,

MAE

24

=i

=
0] =
AT

%4
ol

H7HA =,
%

gl

a}x
o)
AN

CERCERE

[0133]

o

[0134]

e

T

o

L

pi

geEth= oA

5] 4,399,216, 4,912,040,

[e}

E

=

hvA
s

E= U.S.
T

s

T

al

=]
Are

5k}

}&

4,959,455( 0]

W E] ) o]

wul

nlol g 2~
4,740,461

um,o

il
E

2l

ny
el

e
W]

oy

23]

A

ol A

3L
s Y

&3 A
METHODS 1IN
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

kv

DEewy, st olde Aad A%
x peE xge: 9Aw
PuE A% w9, Seopdda Ry, 2y
gel % WS oA THY, o Z7e Ade sl wddn

o2 K

o 1@ e =ob

I O )
(o]

doj2+=, 9WEHE e =29 A4E, 5 F-BRP1 A ZFPEE= IY A9 5 Ee 3 du
of A ESYAFEHLLEIE #AF ; polyHis(AZA hexallis)E ZEshe SFIAFEILEE= A4,

e ETE e, d7dd AREo] Ydavbed FAVE EASE FLAG,  HA (hemaglutinin
influenza virus), E¥&= mye & XTI F o, 471 Has dutdew EeflE=e] W
dAl ZY3E = g3, &7 AE fHel 3-BIRP1 A HsMd AA e HAES AT T
dozx AFTE F Ut s BAE, dE Eol A wiEZgz=A e g 3
Ag o3 Ax JA=rmEIaRId=E FPE £ At delme, Hae ZF oUW, oO97Aad 4
9GS fg 5EA FEGolAEA  AAlE F-B7RPL @A ZEREI=REE AFHom AAF F Ut
S AMEdEe FFAHE, w57 AEg sdd T og/Es AT, oFAHESE, wF AE F OEEs
AE oo F), sto|BHYE(F, A oY TFH FHe W ALY X3}, FAH e A
dAd Aok, VIS Zel, FWH A4EY TFEe doo d9d e AAY f71A, d99
HAFeE v FHRFEES 1A, E=s 499 HEd F ded, & 59 OAde S5 A%
1@l 7ol el o8 EAstE S Qlojok it

B owme wEd §83 W AGe FAA 9d AW A9 el o8 F5E %
sie, Andon, BN #E% W ADe WP WEE ARRs AUl o8 A
H9lon], ol we AYF ARELET olfdel AAW 24 FIRdoEvy wdgd F Uv
AR AN, ZW Ade AF RFIALE= Adel AN gtk oy, %
WoAge i g4 mE 22de 8w J4® Pae ogsel g4" & At
Sw Agel AR mE oF ARyt FANYEA olRe gwglel, AFY xmn, dgun H9
EE EUE F U9 SeunIdeHs W/EE 39 A9 wwe ogst Tevideld Ay
WS R/EE AE delned ~aede ogdel £5d £ Atk =W Aol ¥
ARA e A%, W AGS EPRE DA S vHe EFA S Qb o = 274 DN, o

:lj_
2 o] 3Y AP EE s SA4A4 T SARSRRE 2" 45 2= A
23 DNA wE AlBe 9% AEas Ade] oo optms A A4, Qiagen'® AY A=vlEY)
) (Chatsworth, CA), E: 7]g ©¢ AW Ee olgsle] Festews gxy® £ )
A7) =R GAe Hae mae] AEe ddzelA Agste] Lol Aot}

2ol Jl9e dwdor Awst A9y W@ Wy Avolw, 4y /AL &F AXIA
WEle] FEo] mge] €, Heg wMEst BAe A9 wAE ZFRA Re A, BA
4 Adg FoE HuHor el Wed A¥FT F k. g Eol, Fara=

pBR322(New England Biolabs, Beverly, MA) 219 HAe 7|9 diEe 23-SA uvhg ol A

s, Z}E ulolgjx T|YM[dE B9, SV40, EFonh, ofdlmuloles,  FEAFUYE  ufo]2A&(VSY),

e sgaEepulolg] s, oY HPV EE BPVIe] EfEE AEdAe ¥y EF24Yd {83
=13

derd o= A 7Y FAHALALAE EIHEE d wE HaskA gu(dE &, SV40 7]
Y& wlolg)a x7] ZTERE(virus early promoter)E ET3TIE o]fwlo R FE o] &HU).
A F4 AdEe dhitdoez ZYHEE mZY g9e ddd digte 3" o fAEH, HAX FEAES
g8 AzAt. dutdo=z Y3 ME U9 A FA AMDel= G-C TH THel| o]d

=d-T Mol . Mol gleluegERE  FolaA FRYHAY Ee WEH JdFEA
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[0143]

[0144]

[0145]

[0146]

[0147]

SS90l 10-1024758
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o
rlr
b
o
)
r>~
%
oX,
o
Ho
ot
o
e

,odAm Eddel vl A gol HJA ddE -

HEbsE v fRAE A g wAdA AFss &3 AZe 4F 2 43S A8 Bew
gude mcg AGA A v fAAE (@) 48 %3 AEel ua 3gA me
e B, dE el @AW, HEDMelEU m: shivleldel diE uAE Felsu i (1)
AT GELTH APE BGAAY ; B (O BPA EE P AN dFEA ¥ Fs
JFAE FEFSHE @WAL mEAT qAFd AEs mAE shidleld ud fAR, @949

Eepol 2R WY Aol AL, vereld Wy fAAt =

4R A w5 AT BEFelMe AEe ds olgE 4 Sl

71ek Ad7bed ks 2EAE fAAke] FFo olg"E & Sl I AxF A=z
of FAe AMA Well udskAl AF Ex Az A Fad dwide] Aikel ded fFHdAvh
HEolH = Aol I AlE diE A AdEVbes viAel dAddle "=z
olE ZlYElelA(DHFR) % ETREH7ZE gle Hvld JlvetAl fHAr xEdET R
T AEs, HHd  EAsks A¥Zbesd fAAE Qs oA FEAgANe] E55A Ae¥=
e ek(selection pressure) 3fol 9| g}, Aok, A Foll AEAlY] w7 ALs)]
s7hks 2 sl dAdgd Axs wddeEn FaHe, Ad¥rted fdA 2 muE #4d
A= AEshs DNA,  dAd BRPL EERE el Agishe @A SF S R L
A%, FHE ZYE=, dd #@-B7RPL FA7F FEHE DNA 2RE FdH

grE A3 HQ: dutA oz pRNA o WHY Ao ZRE,  Akel-grtx A A (Shine-Dalgarno

=4
sequence) (FNAE) T FZ A AD(Kozak sequence)(IAAYE)S EAoz 3}, TAAYLS
dutdow Wdd ZEFPE=eol T2 EHY dis] 3 o, ZY A dis] 5' o X%},

Avel Ae, dAn ARY HF AL FAANN Femdeoldel Wad B, Felmddeld
Ee g S fe 4% Ze-(re) EE ZE(ro) ADe AFE 4 Ath %
So, B4 99 BESe  Pedeld A9 $AS  wPsAY E= m-Ade FAE 5
Rom, ot m@ FPIAdedd dFE = & A A% wua age, -1 9K
(% wwdel 3 WA ollwie JlFom), WANYl H% shb olge] FAHI ohulmi A
gol & & QYum, o BN AAFA @ FE U A B, HEF wwMd
e opbln o] AR, Aeteld A R wAsE 1 mE 2 A9 oblwi /8
5 gerdos, age RA AW B9 olge, R 4% BIWES
oM sk el Awshs Atel, Ashe TelWesel ok dud FuE AFE £ At

B owge @ 9 22y MEE QudoR &3 fUA0 o A4uv F-BRPL 3AE mo
S Bael Asdon AYE ZEreHE Zwd. TENEE PE fa49 ANE =

Aske T2 A9 A ZE(Ewrdes oF 1000 WA 1000 bp)ell  oisl AR(S, 5l
A

ha l
S ESkia= TRREE EBEAFom 2 o Zx F R BEFIE 0 §%A(inducible) =
228 2 3AA(constitutive) ZTEWH. S5 Z2REE wYg x7de AAHe w3l
A e EA Ee FA e 25 W digsie= o9 xE  3te] DNA 2HEO AL
= S7ME AN s, AN ZEREE OEo #EHoeR A" FHAE dASA
AxpsiE, &S AR Zde glolA  xHe]l Ao gAY TE  ofdl gl 7+E ZAAAQ
S Az 93 JIAEE tge ZREEHVE dE FAY ATt g TRREE A
3 FmA HAde] o Fod DNA ZREY ZaRE AA 2 Yite ZaRE A9 Addd 93
2 dol F-B7RP1 FAE EFse T EE AHE ZTsHE DN o] FEAHez Aol Q).
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[0148]

[0149]

[0150]

[0151]

SS90l 10-1024758

B &5 olgdrdl AHd ZarRHE ggAed gy sAEHo 9l AR JAAE
fEstAE & ZRRE9 AMRHT} EFTE T Axd o&HE Afd ZREEE d
g FAEe] glow, old AFEA govt, wiolelx ol EHElewt wpolyx AT upolE X
ofdlimmol e (o] ofdientoly s~ 2), A HFEwp wlolys, W KF wloly s, Mo|Ed|ZdREu}
olglz, HE=Rulolgl~, B E Y wlolyl~ B {0 HpojE| s 40(SV40) o]  EghETh. 7
B A3 ¥HEE ZRREE olFA ERTE ZEYH, JodF 5o 9F7 ZTzry % Jd"
TRZHE7 EFE

HAvdel 2 5 e F7HEY ZREECE, old AFEHA Fon

[e]
%7] 2 RE(early promoter)(Bernoist and Chambon, 1981, Nature 290:304-10) ;

sh7lel Aol EFHETH : SO
X

CMV = 2% ¥ (Thomsen 5
©] 1984, Proc. Natl. Acad. Sci. USA 81:659-663) ; 292~ &F mwfolgfxe] 3' 21 ek wkEe] ¥}
H  ZZREH(Yamamoto, 59 1980, Cell 22:787-97) ; =¥ = Elujd  Jvjola]l Zz2E(Wagner 59
1981, Proc. Natl. Acad. Sci. U.S.A. 78:1444-45) ; WEgEEod HHx Fao ZErg % 24 A

A (Brinster 59 1982, Nature 296:39-42) ; 2@ Qe ES] TRHE,
(Villa—Kamaroff 592 1978, Proc. Natl. Acad. Sci U.S.A.,
(DeBoer 59] 1983, Proc. Natl. Acad Sci. U.S.A., 80:21-25).
A9 BB A4 =@ gdowm, Solge veh
o A MEoA Aol dEtxelolA [ AR =4
Ornitz 59 1986, Cold Spring Harbor Symp. Quant

7:425-515) 5 7 élER AlEelA 249 ded

PHET ARdA B4 WYgeEREd fEA
Adames 52| 1985, Nature 318:533-38; Alexander 52| 1987, Mol. Cell. Biol., 7:

o ZAh

olge %A EdsAY

A

FAA 24

e

HIEf-2tEfulolA] L2 R
75:3727-31) ; T H)

SRERS

(tac)
He e x=d g
Ol A

ol g1 9

o] (Swift 59 1984, Cell 38:639-46;
Biol. 50:399-409 (1986); MacDonald, 1987, Hepatology
%9 (Hanahan, 1985, Nature 315:115-22)
A (Grosschedl 59| 1984, Cell 38:647-58;

1436-44) ; A&, 4,

o 9 ongk A xoa A wex f9b wlelgla 2A A (Leder 59 1986, Cell 45:485-95)
; A Al gRET FAR - 99 (Pinkert 59 1987, Genes and Devel. 1:268-76) ; ZFollA]
gAol du-dHE-vdWA FAx 2" FS(Krumlauf 59 1985, Mol. Cell. Biol., 5:1639-48; Hammer %
°] 1987, Science 235:53-58) ; ZtollA Aol Udu} I-GEEHAN FAA 4G9 (Kelsey 59 1987,
Genes and Devel. 1:161-71) ; &4 AFoA A2 WHe-Z249 FHx 24 J9(Mogram 59 1985,
Nature 315:338-40; Kollias 5¢] 1986, Cell 46:89-94) ; v 3B|E7|mA|FoA FAde ujdal  H|o]Z
gl AR 2d 9d9(Readhead 59 1987, Cell 48:703-12) ; &2 KA Aol mloAl AH-2
A 28 9A(Sani, 1985, Nature 314:283-86) ; U A|ASHRA A AAH EH] ZT2E F

AR 242 99 aYy=E2ZdA(Mason 59 1986, Science 234:1372-78).

AA:A AMELE gL 159 HAE] s B wye F-BRPL FAE T AH e T4
& F=3s DNA o HAARE F7MA7IZ] flE HEel AklE & AT &A= Hol7b oF
10 WA 300 bp ¢1, DNA o A]2=-ZF&(cis—acting) 7AYo, ol ZRXTEJ 2Z&3e] HAE =
A= A WME AAL GYAel a5 ® 3" o F e BF wALE AW
LB =L R RS = IHeE FAANA J57redt 2o Qdd@d Mol FAH
of QtidlE B9, Z=ZWl, dgselolAl, 4EW, du-dE-gud 2 dEd). oy, o
WA o 2= wlolef fEe] QQaAMAZE ARSHTEH FAA FAE V40 AJMA, RolEW LR
volgf s x7] ZREE QlAA, Fowl <A Bl ofdwulolz{x IdAYE IAPE TR HE| Q]
d4dsts 9 «r]4<d  d@Ad(enhancing) Tl oAM= WEA ZIY AEe 5
TE 3o AT S X, duldoznE xdzwE 5 B9 ¢x gt
WEel  Pe wEz  Fwste]  pEE 4 9l

wowme wd MEE AREe ks
= W SR, 84 9E
=A@t 4e, olEe

9 qde FEa] 99

o1gel Zw Al WHd o}

27ke]

_34_

ATt el
NaHer F5HAY
ojlgs= WS FHA



SS=50ol 10-1024758

01521 WMEE PHEs3, P-BRL FAS E@SHE A4, A EE 4 2 FAS msee 9 @2xE
el Agd Reld ggd o 94® dEE 3 W/ms ZoddHs wde dd Age %
F oAEd 49T + 9k Y-BIRPL FAE AT wd wEe] AudE &7 Az P9
AR, ENsAH, 49, D& Tavel= W, AVI9E, nelAmolAy, YEAH, DEAB-EsE
@ ol Edsdd mE ovlg A" 71&e Egee del 3AE JleE w9dE & dg
ded wge AgE %7 AT #9975 9vd Zoln 47 gy R e
Agd e FAAelA We AHe]l gov, dE Hol AF Subrook 5o EHANM A
aivh
155 %% AmE, AY® 2 sl gEE A5, FBRPL FAS @A, FEHoz= WY )
AN FAAALMSTE AT AL WA Buse A9 mE 48 ORe ANsE 57 A
2EiE P8 £ Qo] BuEA @E 39 Agd %7 Axe dde A4F A
A%, g sk wE SE, B aEHsAl EE Bed FU9HS wgend, 29w
Aol mi ErEddeld) W ABSH BY BAze Eyel gy #A98 Zoln

[0154] THS 943t HFEA o|grled THF AEFE GdAl dE FAEe ew, oo AldE A
oy FIF A;MAE  WA(CHO) ME, HeLa ME, Fo} AAE AARBHK) AE, Yo A% ANE
(C0S), <A TAE s AE(AE E9, Hep 62), % tg9 7el AEFE E¥3F= American
Type Culture Collection (ATCC)ZFE  J<7isst  EHEH3st AxF7 E3dHc), EA
FAANA, HAEFE o AEFIF = B FF£E 2 BRPI A EAS M FAE A
2 ASEA AAste Adg"E 4 9 e FddodA, 2 2l FAE e %
ou, olxA IAE wEm BHEe 9SS UM B AXE A% fHU9 AEF/E AEE 5

[0155] ool FgAE AETA AlRA BRP1 AE H BRP1 WAS Aibee AlE EE 249
o R I R a= B7RP1 o] ESol¥oz Adsi= 2 wye] Al B7RP1 uivl HEe A=
of &% £ Ut A7) FdAE A4S HASte] BRP1 & HEsSkal, B7RP1 7} B7RP1 4
A HIFAE FANA FEF Ayl A ol&d & vk, BIRPL o AFsta, 7l A3
g EEFRY] AwAgs Ades A7) FAE BRPI wisl A xddd m &xEE 7bE F
ATt £ FddelA, BRPL o] whd FAE oo F&Ao dig BRP1 AFS Ao,
B7RP1 =4 Azdd sxdol=e FHE T S Arh

1S B uwWe =@ sl BRPL o W Fb m& BRPL Ol U@ 784 FhE A8 ot
ol w3, AW B A" ) EE 340 AR AT g Azl ®owy
o s} olgel WA gmel wF Aol

[0157] 54 gEdeA, & dES A or  &Vbed A, w@Al, 7HEEAl,  ClddsiAl,  BEA
H/EE obRtESE A AmetH fawe sy e He] 2 2o dAE FFske AT
A 2AES Aedn EA7bsd AP AR AREHE FoA¥ B FRddA FEAdA
FEAeH b A RN, A8 FaYe F-BRP1 FAES Froks oHATH =
dEol AlsEn

[0158] 5S4 FddedA, &7 d AFe Ass AREHE FAY R RN FEACdA FEAold.
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

SS=50ol 10-1024758

54 T delM, g 2AHE2 dE 5o A= o, AFY, A=, dWE, A, S84,
WA, =RA, A, &I Ee UE, &5 Es AT SR8 WA, §A B BHESY] A3
Ao Augs I F Aot 271 FEdelA, AR AP Amol=, ol AFHA
gout, opmiab(d, =P, SFFEW, ofxgERl, of=rid EE gleldl)  AmAEAl ;@
shAl(e ], ofxz=BAE, ofUMUER EE ofUFAUER) o AW, HolE, HFIER
ylolE, EZ2-HCl, AE#HCIE, Xxd#o]E %= 7k {714 ; HAA(bulking agents) (o, W
E Ee =Y2D N HEgoR EAE (EDTA)) 3 @Al (elddy,  7HeQl,

1
EANL2A-HEAFRYAERY) ; Y dgR{ ; oG

Theo s mE HAERD) ; dd(edd, d3F 4wl

3

Ed
% e gEsie(ddd, %2
A pooldAstAl ; A SEA(AAW,  EEH]

Al 2kl AFREY) ; 2, | A e
=) 5 AT EEHPEH=E ; 984 Hol2(dAy, YEF) ; BEA(JAY, WMzdzy F=
ghol=, Wiz, AEdal, gHEA, suE 4F, dWddgel, Z2gdoehhl, 2299, A28
A EE AEEL) ; fui(dEd, FEAY, ZEEd FEE e ZEdEd F=HE) 9 o9F
(d], TYE e A2YF) ; d93A ; AWUIgA v FE&AAY, E2F2YZ2~, PEG, A=
HEl o AHE 2E2HOlE, JAY ZiLEHolE 20, ZyLEHWO|E 80, EE, ERWET,

A ZEX e EE 2=2HE) ; T4 XA

2~
grdgol=, wyE AERE) ; AE

HHE FaEd o 2=, REMINGTON'S PHARMACEUTICAL

54 FRdelN, HHe] epaaty myEe,
A% Folgel wel  Fddel o8l A4h A
REMINGTON'S PHARMACEUTICAL SCIENCES. 54

Sl =z

g AdEH, A, AN e S % AW gl 9% =
=
=

54 FddelA, ATH 2=AE T 1 AHA HEE e "AE AddA F4 e B[R4
d & U dE o, AR HFE Ee FAE FTAES, AYTH AHds 9 =
v QF HHRFAoRA, HAT FAL& AENA vl JE ARE HI3E FE Ae AE
d Ao T4 &3 e e 83 dRvy £gE AdeE FUHEA oA ]
3| Zoltt. 54 FdoellA, ¥ o] opAqEA xAES oFpH 7.0 WA 8.5 9 Tris ¢
9, Ex o pH 4.0 WA 5.5 ¢ oiAEo]lE &Fde ey, FrIE AEBRE, FHARA,
Tween-20 /T olo Hgd dAES EIFT 5 Q. 2owye B4 FddodA, -

= T
B7RP1 A ZFAEL Y3l £EZ U AEE 2AES $AAZRY Aolm Ex e Iy
¢l doAel  AY3IA(A7)E REMINGTON'S PHARMACEUTICAL SCIENCES #x)e} Z3tslo] #AFgoz Ax
F712, EAH FddelA, F-B7RP1 A AAELS AHI3 BYA, oA &
A

AxEZA AYstd 5+ U

Bouwge opAlstd zAERe W4T A9S S8 A9d 5 A dodown, 2ABS §F9 ®
v oaswe FW A9, dad Avgen Add £ gy A7) bR o Qlbsd
zBe Az WAl Aol

Age] FAYSL Fol Hold ks FER EA@T =4 PN, SFAE L
MAozt of5 X ok g o pil W, Aelshd pi E: o H We pi 2 2ABS 44
SFE% ALgHE

HAF Fo9E adste 49, 2 @Hd AREsr] 93 A5 2SS dHAEA  $le(pyrogen-
free), <FAIgAH o= E2A7les H|s|E Fo W= F-BRP1 FAE RS HATHoER &7t
53 Sgdo YHE Avd F Y. HAT F9s 93 5
=z
=

B7RP1  &AI7} dve], #HHEs] fAE= eFAY Sdor AYsiH=
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Chem. Tech.

1982,

15:167-277 and Langer,

Zo]E)(Langer 59 1981, J. Biomed. Mater. Res.
o} gl o] E (Langer

-wEeaE

12:98-105),

€]
=

~5| =5 )

2]-D(-)-3

= Z
© =

Hjd

of &l &l
3] &9 FH EP 133,988)7}

ELES

<]
E

=4
[e)

Eppstein

o1,

-3692 ; 4 53 =9 FH EP 036,676 ; EP 088,046

P

=i}
=

USA 82:3688

1985, Proc. Natl. Acad. Sci.
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[0172]
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A7k AL

0
100

1
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&
471

3

A,

A=}
RLE

=K

I

B

wjr

=l

ok 0.1 pg/kg WA

LER

ARl

A=d

N
0

!

X

w
ﬁo
ol

30

ok
-

0.1 ug/kg WA

wjr

1

-
=

°F 30 ug/kg

o]
=

°F 30 ug/kg

5 ug/kg WA

°F 30 ug/kg ; EE

vg/kg 5 1 pg/kg WA

o
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EERER
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[0177]

[0178]

[0179]
[0180]
[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

=50l 10-1024758

omn

53, G-BRPL WA FeMESE wd @ eyl slsl, Bdel JAE 3 e e o
gl 04 =AE 54 AZE ogoms Awa 4 dth 54 A, 4]
AEE BE EE AL AXoM, Atxd, oldxd mE oFANRAY £ Atk 54 @A
N, Azt gEsE & 9 g Tddeld, welsd W s zolr Sdd A
e QAESAA FA x4e FRE v & gk b FRANN, AET ARE dw
Hoz wMd AYB(E)Y PHe gt DA WY me W zdozd Jg sz
Ao og Aze sAE we ABEEH, WEY FEA =99 w= guddely

g A o

FRE A9 9 wdd A%E Egsel slel ANdE o4 HYe ZHomuw  AzH:
Ao, B W@ ABAA s s otk

B7 #¥ weld-] (B7RPL)O  digk 7t R824 A9 Ax

__oﬁ

Hoo] FHuFdoer Fdx= IA E3F =D FTEH W0 00/46240 o] 7AW wRe} o] AlxE  AAE
A3 QAZF B7RP-1(hB7RP-1), H+= hB7RP-1 & Hdst=E EdxddME  CHO MZ(ECACC Al 85050302
3)7F FhezA ARSHAT. A4 Q1zF B7RP-1 2 WO 00/46240 oAl SEQ ID NO : 17 = 1}
Bl Ao 7] X WA 30299714, X = 19, 20, 21, 22, 24 EE 289 F Jdrhe] o
A Ade e

EdzAY HuMab w2

B7RP-1 o] djg ¢ A RueFEd A= A FA FHAE FdstE HuMab EdaAY whg-
29 HCo7 ¥ HColz AE& olgdtel Az A7) T oukgzeld, WA w2z ghn
A4 A= Chen S59(1993) EMBO J. 12:811-820 o  7lAl®  wmpe} o]  EHHIAom
(homozygously) &=, WA w2~ =3 FHxE PCT FHE WO 01/09187 ¢ AAle 1 of 714
®oupe} o]l FAFFHoR T HUG. Zzvol A7) vk~ AEL Fishwild 59)(1996) Nature
Biotechnology 14:845-851 o 7]Al®l wke} o] Iz F49AH EWAFHAA,  KCoS5 & RS

HCo7 A%E2 U.S. 53] 5,545,806; 5,625,825 ; 2 5,545,807 o 7|AlwE wke} o] HCo7 <%
4 EWAFAAZS BHAFICH HCol2 ASLS PCT X WO 01/09187 & AAje] 2 o] 7]Al" wpe} 7ol
HCol2 ¢IZF F3) EdxfAAES B3

Q2 e

HuMab ¥ 3} :

B7RP-1 o gk €A A3 meF=2Y AE AFstr] 9d, HCo7 H= HCol2 AlEel HuMab v}

$-22 AAY A% BRP-1 EE B7RP-1 & WEIEE EWAAAAZ CHO AXz HY3A AT

HuMab w}$-2cf thak dmzel W3t AFL  Lonberg 59(1994) Nature 368(6474) : 856-859 ;

Fishwild 59(1996) Nature Biotechnology 14 : 845-851 % PCT JH WO 98/24884 o 7]A=o] <l
w2 E g AEAl FUA 6 A 16 FHo ST B7RP-1 o] AHA"E A= A

Ao pg) T EAxIAME CHO AES AAG.5 x 100 WA 1 x 100 AFE)7F HuMab wh-22 2

2 Wgststy] g8 AEEH AT

EdzAY vh-2E @4 Freund's olrHrE Fo] A" e ol&d HAWER 2 3] WS
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[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

s==4

10-1024758

%, B4 Freund's oFFRIE T AAl" FEE o83t 2 UF 4 F P WAIS(F 8 A
°of WAshHE F&HAUC. B7RP-1 & Wdsrs EdaAddE CH0O AEE o83 Wdss A
o ¢ Freund's olFHtE Z Ed Freund's OFFHFEZF AREEA] e HE AlYstn F
At Hey e ek A¥EE EYEH A 742 ELISA(E] 7]1A1€ whsf
ZdoE  xzgdsta, FEI 9rte] I-BRP-1 A3t WHIERE-] v vweAE §Fd o83
t}. g2 A 39 ®H 2 Y Al FdE AR AWUE F7FH S (boosting) A7 AL,
A4S AAYS. dutyg oz 7+ o]l sl 10 WA 20 He FFES FFIY
o miele] wke-2E 7 Fdel sl WAt HCo7 % HCol2 wh9-2= AGe F 28
nhE]7} B7RP-1 2 W 3tE i)

S-B7RP-1 @A AMSE Hlab whse] A

B7RP-1 o] ZAgH 3AE AAEE Hdlab & AdEsly] Ya, HIgsd ek fde @4
Fishwild 52](1996)°] <& 7)A€ wle} o] ELISA 2 A3}, HdsHAl,  mAYrr &9
olEE AHAE AR BRP-1 & PBS T 1 WA 2 ug/ml B o] 50 /AR FAYIL, 4 T oA

Ay geAIZl 3 PBS/Tween (0.05 %) 9 5 % H dHE 200 pw/Ld2 S}
[e=]
|

22740

8 vk fele @Re HNES Z4 W Asa, P LA 1 uA 2 AR
pas

L Fd2AFHY. ZHOIEE PBS/Tween &2 A £ ARo|A mFPo] HZAGolA(HRP)Z 1
ANzb Eel ZFAolAE FAA-3-¢7t Ig6 Fe ZEFEY FAE A, Ax & EH ol
2 ABTS 7]&(Sigma, A-18838, 0.22 mg/ml)Z  &Asl3, 0D 415-495 oA EFAZ B8
I 97ke] F-B7RP-1 A2 dYE w2 E el ol &It & slzldl Z1AE wb

B7RP-1 o tfsk It wxFwyd FAES Akl stelBE|ente] AA] ¢

ol FYPu, solBwl AN ELISA o & F-BRP-1 24 disl AP

HuMab wh-2=oA  E2s] W whe2= HAANEE #HE ZREFS J|F2E PEG & AR R
=4 AxEFo| A AT ojojA, 5T Slojrmul: FgU-5olF Ao Ao dld
238 d . delste w2 frEfe] v HEate] Wl AlE @S 50 % PEG(Sigma) St
A Sp2/0 wEB] wkex FS4 AE(ATCC Al CRL 1581 &)  AAIGe] 4 Eo 1 o FIAAC.

AEE #@o wh mAYs SdolEdA o 1x10 /9E Zeloldatda, ololA

10 % %o}

33, 10 % P388DI1(ATCC, CRL TIB-63) %73 w®ix], DMEM ¢ 3-5 % 22 AI(IGEN)(Mediatech, CRL

10013, UtEe] SFFZex~, L-EFE 9 YEF IFHoE) 2 5 mM HEPES, 0.055 mM
o Ehe 50 mg/ml AlElElo]Al @ 1x HAT(Sigma, CRL P-7185)% &&3t= A Hix oA

e A A} I WA 25 F, A¥Es HAT & HT 2 A3k wixelA]  wiggict

A, g 4S8 QI F-B7RP-1 Rix=FEY 16 Aol tis] ELISA(AY] 71A41E Hkel 28)

et Addt HFAJA stolHlmrl Aol ASHH, wixE 10 UiA 14 d F

= A el stolHentE oAl EHdloldstal, ©hAl Zzagdetar,  <QI7F Ig6
X

dsl FAeled, IS AlgSte]  F-BIRP-L
al

olo}x, QHgE ARIFES APy wFsel Frb SARANLS s =d wF WK

AAd 2
F-B7RP1 A T o Ao S=Y

B7RP1 2% =

=
AA RNA & B3] 98 FEdoemA o

&3t 5' RACE(cDNA Zehe] 2143t

- ENE
oF 2 F3
o]o]

2 23849
HUHP I

of sl o

w32d FAAE 2 3 o AMHEIFEYIC

I

2Zd 7 160 = 2@ stolB@mut= TRIzol ®  AlF(Invitrogen)S o] &ato]

H
TFEU2E=(5'-CGA CUG GAG CAC GAG GAC ACU GAC AUG GAC UGA AGG AGU AGA AA-3' ; SEQ ID NO : 69)&

GeneRacer Kit (Invitrogen) TAYE % Z2EZS o]&sle] RNA o AIAF T
ot cDNA = A& oJ®E(5'-GGC CGG ATA GGC CTC CAN NNN NNT-3') (SEQ ID NO : 59)& A}g3h
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[0195]

[0196]

[0197]

olmME o]&3te] FAdSkal, 5' RACE(cDNA Eehe] Al&s F3%) dv] AAE ARAN] AAARE] ot
2 GeneRacer  Kit(Invitrogen)S o] 83te] Zaalct
918, AW Zeholmi  GeneRacer o Ut Tabolmm, oWE  Zetomi(5'-GGG GIC AGG CIG
GAA CTG AGG-3'(SEQ ID NO : 60)%itt. e JpE 99Ee ZE=sE oDNA ARE S8, AW
3 Zaolmi= GeneRacer ol e oM (5'-TGA GGA CGC TGA CCA CAC G-

3') (SEQ ID NO : 61)9it}. RACE A4 &2 pCR4-TOPO(Invitrogen Corporation)o] ZHZY3dFaL, A
45 AR, FAAM2 ANEe AF FA AE PR FEFES ST Zgolw 3t o] &gt

%
rir
I
i)
o
)
32
K

-B7RP1 160 kapp 45 FHZEdh= cDNA AZRE 98], 5 PR Zelolrs AE AMdeo] opmn o
o Xpal AZ A B9, 2 HAH3E  Kozak ME(5'-CAG CAG AAG CTT CTA GAC CAC CAT GGA CAT GAG
GGT CCT CGC TCA GCT CCT GGG-3') (SEQ ID NO : 62) ==3IU}. 3" Tolv= JtEERA Uo
9 FA 3E Bu oplgl Sa/l AFEAE F9(5'-CTT GIC GAC TCA ACA CTC TCC CCT GIT GAA GCT C-3')
(SEQ ID NO @ 63)5 ==t} F55= PR AAE dHS AASka, Xpal 2 Sall 2 AHg
F oA Rysta, EHEE 2@ ¥ pDSRa20 o AFARG(FRERE, IA =9 FHE W0 90/14363
2, ol B oo THom HuEIHom EIErt. pDSRa20 2 HY A EdHolfubd
ol  "Folwal" oA "o}H]xAl" ©=Z  pDSRal9 oA HFEEQEE 2563 & WA AZIULH.

A7 pDSRa 19 ¥ 31719 F2E z= pDSRa2 E vSY Wy oez WEAA AZRI Aot A&
o H3rA BuMd s2E II-FSH(HXE A= $2#)9 du AH{HoRRES AL FA/E
gotudsl AsE FHeke A ol Ndel F-$]o] WekellAl 885 9A7147k4  dlgf 1400
A7 Aelrb HEE #AASA
koAl digk 1 A=Zwo]2e]  AonkE g As
9He AAAAL.

3} b B EA(DHFR) T2 REE 5
Qom ; DHFR ZYA ME=HY izF 550 9714 Bglll

8264/EcoRT
(Sali/%hol)

3-B7RP1 16H ZFE& T3k cDNA & Ax37] 98, 5' PR ZetolH e A& Ade o oo,
Xbal ASar H9, HA3E Kozak A <G (5'-ACA ACA AAG CTT CTA GAC CAC CAT GGA GIT GGG GCT GAA CTG

G-3") (SEQ ID NO : 64)& =E=gl}, 3" ZolH= A WA AAa e BsmBl H-91(5'-GIG
GAG GCA CTA GAG ACG GTIG ACC AGG ATT CC-3' ; SEQ ID NO : 65)& X3¥3t= 7bd oo sl28y dgs
SRS FEI AAHES AAStZ, Xpal L BswBl 2 Awstn, A Egsm, Q3

[g61 BW 99S EFsk= pDSRa20 WE 3 A Ig62 BW JdY9e EFSHE pDSRa20 WEe A
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[0198]
[0199]

[0200]

[0201]

SS50ol 10-1024758

FAF T 21 BW gd9d9x ool AHgle] RE FlolBgEnt %A F-B7RP1 E4)
7P g2 AzF IgGl ¥ QI IgG2 B & X gstE pDSRa20 WEOl vl Z1AE wked
Zo]l ZFrYIY

AAe 3

= PAH i (CHO) AMEA 3-B7RP1 FFAle] ¥

16H 3-B7RP1 mAb 9] <Hgst HdL, ZF XAHoE WY (W 16H &= SEQ ID NO @ 44 o e}
Wil ; 16H kappa AFE AES SEQ ID NO : 45 o] YEFAH S  o]43e] 16H-52]/pDSR a 19 1gG2 B7RP1-
kappa/pDSR a 19 Zetx~m=e] tls=gZ Y olE g Yeteld AY (DHFR) 583 #H$ F3 #A2H U

A H d

(CHO) AMERe] FEEWA~IAH(cotransfection)o] <3l HAAHSIAT. EdxdAdy A¥XsE FA4d
d4s sk, DHFR E48 wdste Axe AdS By 8l sto|xAAE-Evde st
A @ wiRelA AEd Edaddy F22 z2dstE vzl 9 16H F-B7RPL mAb 9
wEe fHES] el, ELISA 9F #e AAL o]g3ste] 2z Hael oy F2e
DHFR ZZ& 9l WEEHAEWMNX)Y %= F7kl &3t MIX T2 F2e z3id
iAol A 9] 16l ¥-B7RP1 mAb ¢ © ¥ WHS HES7|] 98 ELISA o e HAS o]&sloq 2~
ERRE= Hu wd FEL J98 FJd F5 2 Ax 23 FES Y3 AREF=Ed
A&,

ool J)El Al %3 3-B7RP1 A= 3-B7RP1 ExFEyY dAd s Al 7AW vped
T2EFS o]&3le] DHFR A¥ T FxyH dx AFoH AAE 5 ok o

of mY
o r’lo

Ztzkel  F-BTRP1L Al &dd T EE AAE Z=dke DNA AL 2d dEd SEdd

CHOd-AI3E(ATCC Al CRL-9096 & = ECACC Al 94060607 2)& <A T Hdd +=
= od vy 2 Hgd -B7RP1 FA9] 9 AHE Fdee 2d dEHE IFEARIAAAZ
th. o2 Eo], 5D &F-B7RP1 @Al S e, AEE SEQ ID NO : 47 o AAHE ofvwal M
S Efete b FHE IHEE & Ade ¥E % SEQ IDNO ¢ 48 o AAEHE opmiAt AAE
¥3akeE e AAE LdT F e HWEHEZ FEEA=IMAAZC. * 2= QI T4
5 99es 7B F-B7RP1 Al gk oAlAQl shdE A B oAAHQd ks FHE sokst
= FHAE Ig6l EE Ig2 7 AR A%E SR AuE s AAT R u(F, 146l
7b o Rol dEAW  Hele, Ig62 7F EAFE Fr da, o ¥igE sbssith). dijkd ez, gl
71ef WAIFREA(AES Bof, g, IgA, Igf T Igh) o ¥ ugel &x A o]gd = 9
=t
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[0202]

[0203]
[0204]

[0205]

[0206]

[0207]

S=506 10-1024758

* 2
=4 7} a9
& A A 7 2 gAd T4
T EW 99
16H(15G2) | SEQID NO: 7 + SEQ IDNO: 41 | SEQ ID NO: 44
T60(1gG1) | SEQID NO: 7+ SEQID NO: 42 | SEQ ID NO: 70
T6Hg(1gG2) | SEQ ID NO: 8 + SEQ ID NO: 41 | SEQ ID NO: 46
T6Hg(IgG1) | SEQ ID NO: 8 + SEQ ID NO: 42 | SEQ ID NO: 71
5D(1gGl) | SEQID NO: 9 + SEQ ID NO: 42 | SEQ ID NO- 47
3D(1gG2) | SEQID NO: 9+ SEQID NO: 4T | SEQ ID NO: 72
2H(gG2) | SEQIDNOTOTSEQDNO: |'gpo 1o 40
Jgon | SIRIDNO: 0 ¥SEQIDNO: | oo o 73
Matec2) | SEQDNO: T3SEQONO |50 1 vos 1
2itggon) | SPQDNOTLFSEQIDNG. [(porie
oGy | EQDNO: 1§ ¥SEQIDNG. 2010 v0s 52
a3H(1gG1y | SEQIDNO: lj; SEQIDNO: | gr6 1D NO: 75
1SH(1gG1) | SEQIDNC: 12 ¥SEQIDNO | 55015 nor 57
A 718 99
3} %) 84 H}iL o Az A4
A E¥ 99
T6H SEQID NO: 1 + SEQ IDNO: 43 | SEQID NO. 45
3D SEQID NO: 2 + SEQ ID NO: 43 | SEQ ID NO: 48
Ty SEQID NO: 3 + SEQ IDNO: 43 | SEQ IDNO. 50
PETE SEQID NO: 6 + SEQ ID NO: 43 | SEQ IDNO: 53
A SEQID NO: 5+ SEQ ID NO: 43 | SEQ IDNO: 55
I5H SEQ ID NO: 4 + SEQ ID NO: 43 | SEQ ID NO: 58
A 4

F-B7RP1 Ao A4k

g-B7RP1 A= CHO M2 ZFE24 FolMe wae o) Aat"Eitt, 44 Azx 7HsA, 9o wf

olgt frelel AEE TR Ax WG Kol AL AZE Agols T-Zehazol
BN elolA] zuU Eehad, olofA 2000 L HelegdEA  FRE 719 2HYs 29
Heg7lolA et Qe §7b MG olgstel 2000 L dholegl el FashiE], o]
NowEE owx PA95e xdelt 99 FURe Askse AE A% 9 e 424 (culture
viability)S X gtt}. S-B7RP1 A7 AMXEO] & FERAFow AAEW AE wg uwiA|
of ®HE oW o2 F FQ AMS A&

Ak g7l wEl Aeixl p, 2% % &F AR FFEoR AT ¢ opl & olAkstEA 7]
2 EUEF HUER Aloldw o &FE Aas w7, 24 3% A 1A el o) Alojdr.

st O QPR Fstn, AZ ARAe ATzE 29
o FHBES AFM BEel ool 0.2m BHE B g, oloiH, st
A xds WAE gAF wAe aslelnz sHad. zasta WAL 15 gA 30- Wz
59, oA, FEHE ¥HE xds WAL AR Bd AFeAY w= F9 A4
g g8 YEA
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[0208]
[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

[0215]

SS90l 10-1024758

AAd 5
16H mAb o] AAAL3]

AT AAAE Aol e 16H A ALE AL 16H FAe] JhH G =ZHdda Mdel

3-07 2 JH4 AL AMLEy 97 3 Jje olmiite] ol W A FditE S HAFHYG
(& 1h). 16H &A19] VK g gt ZydYPga AEeS VKI-L15 ABAAYE AMdy o3
Aeow AR}, ALY =3 Eddols Fxlel W HEEoA  YEZR AAFHE
Aol olBHogE lsdd ; o] AS, AAE XNEE FdetE F-EHECY eSS ekt

A7 TheAdE Eolrl HsEl, Wy ZdldHa gFelAe 3 Y opmxAl WAS Wy 3-07 ¥
JHA AAALD M2 HEFHH(E 1A). AAAG vy 2 5y fAA HHEe] RE QA Awm
of &A=, 16H o AAAE wHAL Fod sxte] W ukge] o < ERA  AXFHHA &
=}, ZHolE FFAT wolofdAL AAAIE A7 w-AAALE A9 1C, & A
g 1 & 7H T-AEX S48 F=2F 5 deA oAFEE ZAASY] fd FAHAG 5

A= HAL (D3 E hB7RP-1-Fc &% wUES o]&3lo 3ty 7lAlE wiel o] FE e,
160 AAAE m=e 16lg 2 AAHE A7 AAAEs A7 olo AESH FAS HFpPE A
< FJYPH=E 1B).

AA] 6

Biacore® H KinExA o] 93 muxZ=zygd I NN =H

37k #AGD 2 16H > AAld 1 e 7" weh el Az, HO16H AAAGS Al 5o 7]
A el o] AF)Z AAstn, A W3 B #Hgdr). B7RP1-Fc & XF ofvl
AZH st o]lgdle] M5 AA FH Aol w2 dERE uAHAAL. olojA | mAb & 1A
H FFES BRP-1 Ev BRPI-Fc o FEE 2Este @ A2oA 8 Alb ol FeAA olE
o] HyPe] EdIEF . olojA], A|EE B7RP1-Fc ®W ol Fdstx, wEE A
s HYA &9 G fEE FAE JEpAG 2 M Aoldt A w=(0.2 M H
1nDE olgsty, 54 mib B = Alole AEFge K & oF I wd R +#5 AT

_\?__
29l (dual-curve one-site homogeneous binding model)& o83 ZHAA Ao HAYE 37 EAHo=z A
Atk (Adamezyk 59 1999, Bioconjugate Chem. 10 : 1032-37 ; Adamczyk 52 2000, Methods 20 : 319-

28). =2 2 F 39 yehd wel o], 16H, 16Hg % 5D mAb = AYF 784 B7RP-1
2 B7RP-1-Fc @@ HFo] & 3z AFA ). F7t2, AFE 16HM-BAA Q)
2 16Hg(AAAL) 7 FARHAl dbsdithe AS AJARSEY, AR EA F = Alele] A

ol @A dFe FA Feve AS SHIH

# 3
Kp#te 2°F
B7RP-1 [ B7TRP1-Fc
5D 37pM | 1.6 pM
16H 1.9 1M 27 pM
16HAAAD) ]| 27aM | 17pM

5D, oH 2 2H AAAY FAe AFE =S KinEACEAHH  wA 37)  71Ee ol §del
A@ . 471 AAOA, RBIRP-1 & ophms wEe] AZHHYT. AlEs HE
A9 A g8 AgEAG 14E BEE GAE T ARE, Rl S FEE
gestel PP olwEs dud, oA M= AUL A4 o dRbEsk H3HAE oA
%2 A= FZYH nlzd Agtdr

_44_



[0216]

[0217]

[0218]
[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

=50l 10-1024758

o

Y da® -9 Fe 2 A A AR AW FA @Il AgHA. Folzl =
FEA FER ASE S FAd fed @A mec, 2 b old A Hw
B olgslel, HEAEY K E olF FH 9Y ¥ 7Y AY =L &8¢ 44 IFH u

& 39 BAozRE  Axdvh(Adamezyk £ 1999, Bioconjugate Chem. 10 : 1032-37 ; Adamczyk %

Lo

2000, Methods 20 : 319-28). =304 9@ 5% &4 50, o0 2 oH(AAAD)S] sk ol
= FA YEE HAFT, 7] M olgakel. Al 5D 9 20 o ha K oA o
10-919]  zol7h bt

Biacore® @ KinfixA @A Az= &4 5D 7F oM E= 160 B hB7RP-1 o] oF o =o =
s eSS T wal aF o0 o AAAD WAL H-AAAA pLEE3 A
Aolg  VEhRA 2.

A 7

I-BIRPL A s5H 54

¥ o] BTRP-1 FAll JvH SRS AF A4 AW, AR TS AW R Adwh
3E Exol= e olgstel Uit

A% A4 AT

A3 AA ATE= BIRP-1 o td 1C0S AT tete] AAT 4 gui= AL Z=wsy] Y& 160
mAb & ARg3te] I A% o7k BIRP-1 & mEdt= SdAdm EdssmdAzl CHO AE
WA e wEA I mb o FEAVR, FEale @F ®A I0SFe §F wMES olgdl
4 2 oold, MTE FATEAS olgael B, w6l e
o} 7ro], IC0S-Fc = B7RP-1-EA~#ME CH0O AEZS 4526 ; 0.4 gg/ml © 160 mAb = I100S-Fc
Agte]l Qe FA @Gt e, 6 2 25 ug/ml o 16H & I1C0S-Fe AFT Fasi

74Aske], 16H mAb 7} B7RP-1 ZFe] 1C0S o el A= AL AAML

Co—X = Ax]

A 8 Z#o]E(Falcon, Cat No.353077, U bottom)E 1 pg/ml -7+ (D3 A (PharMingen Cat
No.555336) % 10 wg/ml  F-91ZF  IgG(Fc E©°]%*  Sigma Cat No.I3391)% o]&3te =ZH3I}.
YxFolE g4F3t 294 (PBS) o FF-CD3 A 2 -2 WIS EAS 77t do HIMT

(100 uo/<). FEYE ZYoEE 4 T oA wA EE: ALdA 2 A7 B9 FLAFT).
olojA], Z#o]EE PRS B 2 3 AAFT}. AF B 1 pg/ml $1Zr B7-2Fc(R&D
System, Cat No.141-B2) ¥+ 5 ug/ml hB7RP1Fc &, Z}Z} PBS ol 3A3ste], 2z} o H7gcH(d &
100 «0). olojA, ZEo|Ex= AoA 3 AIZF ok 2473, o]F PBS 2 2 3] AFI
= AR AzF T MEE 200 b FI WX (10% $Ho} A (FCS), IFAUAA-~EAE
nfol Al-L-Z e (PSG), B-METEOIEE(2-ME), N-ol4E olxmEEHOlE (NAA) 2 UuFEH|oE
(Napyruvate) 7} 3% RPMI 1640)¢] A7Fsha(2 @ 1x10°), 37 C. 5% C0, oA 48 A7+ Eob o
EOAFA=S “H E T ICN Cat No.2404205) 1 pCi/92 A7bslz, AT ¥ 37 C 5%
CO, oA 2A]H olojM, AEE FEs At
AE ¥ Zdo]E(Falcon, Cat No.353077, U WF=HE 0.1 pg/ml 3-2A7F (D3 o= A7jef o] =
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]
[0232]

[0233]

SS50dl 10-1024758

g3}, hB7RP1 E W~ Mg  CHO MZ(5000RAD FANE & @ 2x10' = A7}1a ToAAE 2
T AEE AT 1x10 o2 200 w o Buz  Asbac ZyolEE 37 C, 5% C0, oA
48 N7 BOH 719k ol e HEvYe 1 pci/as @shs. A7)}

PBMC & 31719} #& Ficoll-Paque(Amersham Biosciences) THIES o]&3te] <7t dHozXHE A3
+

o} oo PBS & Algete] 1:2 2 FAsta, IME NS Ficoll(1/3 AL Ficoll

2/3 848 Wehel A¥e & oFE: 3, 2500 rpm oA 30 B E Aeeld QaReia,
Ae(dxd 2 dadhes FYAASm, °@ HEZS AZE 50 ml ol HAT ol E
PBMC &= PBS(&3] AxZFe] 3 w] Fa)= Ak, 30 & ¢ A2olA 1300 rpn &= AR 6
I A71eE ol MG PBMC &= % (RPMI 1640 + 10 % 7} E&A38 FBS + 1X PSG + 1X
NEAA + 55 pM 2-ME)ell A@EAI7)aL, HAEE ATt

PMBC £ 969 Houlet Zglo]E=e] ol 100 ¢ PBNC/L(3x107/ml) = @7HaT). g =
20]=(20 pg/ml ;  University of Massachusetts) & HZF % 5 ug/ml 7} HEE FH7HEC.
AT 39 B9 37 C oA FEAZT ; 100 @ o FHAEL F¥ew, 1 pCi/2 CB-EEROP
Biomedicals)e] &A1 3toll F7ke] 6 WXl 8 AlRF FLd FR2AF olejx, AEE F3

3 A%

F 4= A7 VAR AAEE o8t AAHe # 2

l
o
lo

=4 @Al Jed 54g actun

¥ 4
29| o] E | Biacore Fc | Biacore mono | CHO a}AHE
Aot
2H 43 89 1445 15
15H 36 141
16H 53 27 1900 276 27
16Hg 32 17 2700 523
41H 52 115
43H 46 35
5D 55 1.6 37 1456 15
ICOS-Fc | 200-1000 1000 10,672
a-CD86 40

*ECso/KD #< pM 02 Upehigiet.

A4 8
dEZ 93

16H/16Hg 2 50 Ex=F2Y Ayt AggsE BRP-1 A9 949S 5As7] Y8 Adse A,
-2 AE BFAHFACS) A ARES Ed. B7RP1 9]
A7F A2 =QI(ECD)(SEQ ID NO : 66) 9+ oluje} Igl(IgV--AF 5 SEQ ID NO : 67) W& Ig2(IgC-
FAF 5 SEQ ID NO @ 68)& EgsH= B7RP-1 o) Ad®E ezl ¢ opuds o] &3 A-ZHd  §elA

Ll
4o
:cg‘
>,
e
o
o ool
o

o]

>
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[0234]

[0235]

[0236]

SS90l 10-1024758

SEQ ID NO: 66 (ECD):

DTQEKEVRAMVGSDVELSCACPEGSRFDLNDVYVYWQTSESKTVVTYHIPQONSSLENVDSRYRNRALMS
PAGMLRGDFSLRLFNVTPQDEQKFHCLVLSQSLGFQEVLSVEVTLHVAANFSVPVVSAPHSPSQDELTF
TCTSINGYPRPNVYWINKTDNSLLDQALQNDTVFLNMRGLYDVVSVLRIARTPSVNIGCCIENVLLQON
LTVGSQTGNDIGERDKITENP

SEQ ID NO: 67 (IgV--A}):

DTQEKEVRAMVGSDVELSCACPEGSRFDLNDVYVYWQTSESKTVVTYHIPQONSSLENVDSRYRNRALMS
PACMLRGDFSLRLFNVTPQDEQKFHCLVLSQSLGFQEVLSVEVTLHVAANFSVPVVSAPHSPSQDELTF
T

SEQ ID NO: 68 (IgC-4-AD):

LCGFQEVLSVEVTLHVAANFSVPVVSAPHSPSQDELTFTCTSINGYPRPNVYWINKTDNSLLDQALQNDT
VFLNMRGLYDVVSVLRIARTPSVNIGCCIENVLLQONLTVGSQTGNDIGERDKITENP

A7 §F dwAe 3I&de FAAE s wd e 2937 AIE(ATCC A #CRL 1573 &) 7
WAooz aHozm EWAIMHAATIZ, AV HNEF U9 zAsE WS §I3F wwde FEY
O RA A& oppld-Bl 1= wpo]¥-3® H|=E o]&ste] §NOoRFE BRP1I §% @A
s x2gsh7] s ARSI €3 owAde P-4 16H & 5D mAbs FE FF-F A
[COS-Fc &3 wuids F2A)z50a, #Alo]edl-adgd H=9h 23T =S 3]4shaL,
Becton-Dickinson Bioscience FACScan(BD,  Franklin Lakes, NJ)  AollA  FAZEEAS o] &35}
FAE0. = 0A o yERd mRel o], B7RP-1 9 ¢ ED 7F AFHJS u vE=o G I
16H, 5D 2 1C0S Aloks olgdte] HEFa, o= A7l AZFA AlF EEF7F BRP-1 9] ECD o A
g des AlAME FARSHAL,  AZEAL AleF B gl E=wRINVES EFstE obHd &
st galde] Agyoe),  10S % EZF F-B7RP-1 mAbs 7} AY] gYel  AgE £ d&S
A AL gzHo=, 100S = &-B7RP-1 mAbs &= HHHI-4 Ig2 =vQluks Xt &
g oo A 4 gl ole wa}, B7RP-1 A+e] IC0S, 16H % 5D ZAFY 99L& gl

AAje] 1 elA 7] 71AE wpel ol A opud §3 Ajt A
S x5 o uvekd  wkep o] o¥EX FPs, H 2 D 9 .
B7RP1 o ZAdst= ol TEE v|Fo® Xyl AdWE 100 e FAE FoAME, 15 /= ofHd
S A AAANA At AdFa, olE dFES w3 wiEo|Urt.

X5
AN E T o3 mAbso| #EF
= Bl #
Hol| 9] & 52 75
D ol 3 & 52 10
A 5HE o 9 B 1C0S AgkAl 0
A5tgk o B = 100S AHA 7} opg | O
Aol A=HA ¢ 15
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[0237]
[0238]

[0239]

[0240]

[0241]

[0242]
[0243]

[0244]

[0245]

[0246]

[0247]

SS90l 10-1024758

AAle 9

S\p T4 8 7T #4

T dd FEFULEE= gdFAA(NP) WHolAE 28.4% ¢ tiEIAZ WIE= Hud EAEE BIRP-1
N FHIPHE 7). HolAle Ads wfd 3d AddA  FAHI. National
Center for Biotechnology Information(NCBI) cdlolE{wi=re] #HME A 2 ¢ SNP WHolAZ WaWa ;
A 2 WolA= 1.5 JNHEEB A GAA) FAeNA  FAIC. Al 1o NP WolAl(VI28D+= Al 1

[gV-FAF Z=mdel  $1X1g0ar, NCBI SNP ®lo]A|(L221F)& Al 2 IgC-fAF ZwQlel] 1A,

A7) w=og wmpel o], 160 @ 5D RxFRY A % A 1 V-S4 =dgle A, 3zt
¢l L221F ®WolA7k 16H EE 5D mAb  A¥ mE J%d g¥dS F= AL od Az
a-e = BEg3slar, o]lE SNP WHolAl7b 16H T 5D A% W/l J)%e 9Egs FEX =
A4s7] A&, 2 7HA Aol Ade FII. A1 A4 AgeME, oy §F o
AL 2 7l SNP WHelAlE o]gsl FEHFPa, V] viAE wpel o] {FAEZEA HAAA 160 EE

5D Aol wigk Agtel sl Al@ ). H 2 D diE= g2~ FHde dixzsedl mb &
okAlE  B7RP-1 ¥ H]2d &%S Zhe SNP WolAle]l AFIUTHE 9B). 471 dolels H 3
D o¥EZ Fgx Ty 2% fe AU BRP-1 SNP ®HolAlo] A3t AL AJASCH

Al 2 AHAA, Fo 3% WA B7RP-1 SN WAl Adg o3t FHPL, FHE FEAT
HAA T AXE ASste olE @Al SEd diE HatHE 90). 16 2 5D FA=
B oRE  §F AT fAE EC B 7B SN WolAl Fe &3 @A o8 FAHE EEA
& Asd. 471 deldE HEsHE 2 He] IAHQ BRP-1 SNP WolAZF 2 i
Al o8 AdEE RS AR ol whet, & wiel AL AVl SN WelAE xF
s BN mAe A¥E Ao

He WS Ak BRP-1 FA e FAdEEstd A F-FHITE BIRP-1 RxmIERd A
© [e]

71&-HHE & REAold (keyhole-1limpet hemocyanin) (KLH)S ©]&3] BALB/c wh$-~

AgsEsy P IJ-FHPEE BRP-1 ExFZd A 1B7v2 9 AA

A AYNSE BRP-1 & HEdse T @ 2 AEE el 1A WYstrA  FARebaL, §
&3t FHIEE BRP-1-Fc &% @S ol&ste W RS SUMAZT guid] F7bd
A F A3 EE A4 dAl s FEsta, v B AIXE V3-Agl.2.3 H EFF AEF
(ATCC Al CRL-1631 Z)9F S FAIFATL}. olojA, AEE o]l T -olu T EH F-E| N W (HAT) o2
BEE  wfAeld 2 F st MEFa, &St dd AxEE 34 AFdoem MBI

A7 AAHEL "Practical Immunology, 2nd ed." Leslie Hudson and Frank C. Hay ; Blackwell
Scientific Publications 1980 ° 7]A]%| 2

1B7 WZ2EHAS Isste FHAE ®ET B4 (Sambrook 59 2001,  MOLECULAR CLONING
LABORATORY MANUAL, 3d ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y)& o]&
o] 1B7 AMXEF(hB7RP-1 & FHEdh= DNA 2 FEPAAZ CHO AlEFolth25E Z2J ).

7F  3-huB7RP1 MAbs ¢ o] AEFY =9 X (isotype switch)® Xbal H BsiBl Aldtas H9 A o
S EgstE M 99 9@dg dpal B BBl UwE A 7B QIRb g6l EE hulgh2 =

ol oo o o
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[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

SS90l 10-1024758

gdo] 9= pDSRa20 WEY FRJToza AL 1B7 & 3-muB7RP1 o] wisiAE, 3 &

A FH PR Z2A22 7dzts 430 g7 Jde HAAEE EW 999 < 25

W= 35 FEYeEHse RES  xdFetE 3 xZaolmE o] 83te] PR EFEFU). A} &

B o9g9ge @ spE g9 ok 25 WH 35 FEUEE FES IdE: 50 ZdoME o] &3}

o] PCR ZEZr}. olojAl, 2 e W& FPoRA ARgsta, 50 A P F G (Xbal

23 2 FHAsE 3 BW G9(Sa/l £F) ZolvE  dde A EE F A ol&d
2 )

olojA, A =L F PR AAHEL Xpal = Sall HAekstal,  pDSRal9 o =
A7195S ol gste] F 25 ug o MHE3F DNA(12.5 pg pDC323B LC + 12.5 pg pDC324 HC)ES (S-9 AE
EdAA AT, DHFR-EZF  wix|olA AWk, A7) (S-9 AlFEE FdA-Fg wiHdA A7)
a1 ABE-ZEYANIIE EE 71E€S Es] CHO DUX Bll(Z=Hlo} tEe Lawrence Chasin O 2%
o

IB7v2 mAb o]  Fes AlFskZl HAsl, 471 mAb & o]&ste] EHOE wEAs HAe s

Az et F-FHIYEE B7RP-1 mAb(E 10A)¢+ v glch, A7 =od wie} Ze], 1B7
= Y9 shelR=wl-AAE mAb o]a ;2 ZRA] Adeldt AA(1.33 2 7.4 2 ¥AEHE AP

SE1 €2 11610 € 7] 7148 &4 A" 71E 3-mB7RP-1 Rx=FZdo|t}, |
FTHoZ2, HK5.3 2 Al#FHo] d¢7hsst d-mB7RP-1 o]t (ebiosciences # 16-5985-85).

B7vZ mib & B @AM TAE BHSE oo BE wb 9 BESAU w0 odor Aw
e, olol wel F7b Aol el g AmzA desHgin

nhg ol xe] greiEol

71% YHE | EAoPI(KLH)2 Pierce Biotechnology(Rockford, Illinois)olA ujsic), o
SN #1(1 mg/vF9-2= ALIM oA KLH 5 mg/kg)< s¥gk Fo] 2x ALUM(500 mg ¢] ALUM % 50 ml PBS(QI
AASEAE)) 2 2x KLH(2.0 ml  dH20 (RNAse-Free)E 20 mg 9 sZAXAZ KLH o =33 v, Ix
PBS & 20 mL & ZHAA AxIYHE ARES| A=A ol & #2(1 mg/vh$-2~ ALUM ©lA  KLH

1 mg/kg)& 4 F9 Ix St Adre E3d 179 2x K = Ao

b7l BALB/c wh-22= 1 mg/kg ©] KLH/alum & ©]&3tel Akl Al 21 4 Aol 5 mg/kg KLH ¥h&
AbEste] B FAR = AW stz v~ E IB7v.2, O|AEY dixa FA(E-
AGP3 PB) = H|FZF(PRO)WIe R, HZE By 200 x oA Al 1 e sl (KLH/alun &2 A=A g
st ) w5 dwity HAW FARCH

Eold &% IgM(E 10B), IgG2a(E 100) 2 IgGl(X 10D)o] EAL& & 2 50 WA 100 x 2
d4& 5387 dl vhezelA w7 dwpty ekeb$ i (retro-orbitally) o2 AP ITH(F 200 ).
olAEMY-tEw E nFFE AHE wgaE BT #AAR 1A 9L 2 2 Wy wgs HFu,
IgM wh3-o Aol s oJ3ke WA o} 1Bw2 & |83 BIRP-1-1C0S ¢ Ak E
2 2F Igh2a 2 IgGl WS BT 7HAAZT.

o &

)
(o
fr
o
1o
<
o
1
(o
fr
—
)
S

IL-5 & BAX #3 2 7ss FEste 9 A=d digd SHoA T Axel o HE¥e= A
o] E7}el o]tk B7RP-1/I1C0S Az z-go] T-A¥E-9&4 B AE 7o FL3 Aow oA
e, g IL-5 F£F 532 BWRP-1/I100S F9 AAZF T AEZ 7%l AAZ 94FS F=A 9
5 AAsty] S8 o] &3 oAl Adth=, B7RP-1 ¢ a2 =3 FY FmA ¥ L5
Fg Asdd 43S Mas ddfe AFeA w22 RE AT Al 21 dAd 24
Nzrel Ax Ssta, dFH L5 F£F& ELISA & AR = 11 of e ubpel o],
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[0255]
[0256]

[0257]

[0258]
[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

Bded L5 FEe AR F 9 Agre] HAWERE A

22k sty AAden, 72 ARt olzat VAMdewr  HEopih.
Agshs A2 24-A13F AFA IL-5 o] SAFeR fofdt
AA4 11

Aol B 4ol B7RP-1 o] Uidk Adt

S=53 10-1024758
TEE 48 A|7ro] o]

mhgel ] AEYUL ;

1B7v2 mAb & WA E

HrE FEIY.

@-hB7RP-1 mAbs 7} H3t Aloli&Tt2~  d5o] BIRP-1 o AdsteA FE& AAsr] 9, A¥Es
X FAZENS AlolwETa deol B RItoEFEH  AAE 16H mAb B B A|EE ]85}
TP, = 12A o uYEepd BRe} o], cyno B Aol uidt ¥ EXE 16H o Hie
AMS  fwste], 160 7} AAE  cyno B7RP-1 o] ZFgEo] 4SS AAEH-E Hd). of %
g2, 16H & T3 A3 B AIEE FAAH(HF Hy). F7F=, 16H, 16Hg 3 5D &= cyno
T M2, cyno B7RP-1-Fc¢ % &-CD3 mAb & ©o]&3t=  EHoE I  AAoA  AFdH.
= 12B o] uebd ukel Zol, Al mAb = E5F  cyno B7RP-1-9|F&A cyno T AE FAZE Ao,
ol mAb 7} cyno ICOS-B7RP-1 F324S 7|5dox zeiditts AS AJAFSH

AA4 12

-B7RP-1 FA|S] Fo o|F Alo|xgFA

LEDELE

T-AZ &4 I w3

dwel  Av= 2 7EHe -B7RP-1

=
FHste], A7l AL Fd-Sold FAe EF —’F%_‘Zi ﬁxéﬂ

A-

X Fgd s Adste v4€s B
TS Eaol:s A REEE A&
AlA gk

Alg BA 1S 16l ola, AF =F 2 & 5D
3] Fo|tH0.01 YEF oRAMEHCIE, pH 5.0, 5
S| EAJoPA(KLH)>  Pierce Biotechnology(Rockford,

KL = "Hd42 A7Aso AZFHe] 10 mg/mL

S48 1ngl %ol S ATILG. P

%%ﬂﬂﬁﬂ mm

o:}D}_

% AEHE

A9 g

Aol

za A=

0.004

A, 160 = 5D & °]&3

ol e

gl B4 sl FUwe F

% Tween 20).

Illinois)ellA  Fruj3ic),

B7RP-1 Ao oi3st H
2

T-AxZ oJ&4 B Al
S EAloP (KLH) - 3

- 5= ™
WAE E4o]l==  Intervet Inc.

(Milsboro, Delaware)elA] ¥ul3l=  Super-Tet® Tetanous Toxoid w/Havlogen® $it}.

S 98t BAg FFS 75 U QUrk(150 1U/mL 9 0.5 mL).

371 A4

¥ 6 2 28 viEle] AlolxETA YFole] AT BEE HAFE
¥ 6
OF | FR/GRY | AE BH | F Fol FE|Fo] | Fo g9
HT I A= | (mgkg) | (mlkg) | 5% (mg/mL)
1 212 eSS Y 0 1 0
2 212 B7RP-1 5D Y] 0.1 1 0.1
3 212 B7RP-1 5D IV 1.0 1 1.0
4 272 B7RP-1 5D IV 8.0 1 10.0
5 212 B7RP-1 16H v 01 1 0.1
6 212 B7RP-1 16H Y 1.0 1 1.0
7 2/2 B7RP-1 16H v 8.0 1 10.0
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[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

AN =@ FogS Al 1, 8, 15, 22, 29, 36, 43 % 50 LAl RE FTEoA AW FAES
3 Fogrt. T 1 WA 4 oM AAZE AAE FEE vhe/AE/H)S A 57 Al S
M4 FARs FE9. el wkgel Wrhe KIH B 3 Saol= FdS 8% d
AstE FI EE FEAA FIEHASH, ojojr F-5FolF WASZEA(IgN B Igh)ol e
AeAHAE FEH5Y.

97h= KL 2 3dE 39 57 2R 1 AH Fo & EA 9. KLH o s, 1
A A7k I ® IgG 2ol s 0 WiAl 900 o HLIdTh. 1 249l KIH g¢e A
d EBd ol Aol Foiga, BRP-1 FAe] &It Ade gloka BrhE g 52
ol=e dial, 1 XA Hrk= IgM ol ol 0 WA 50 ° WSl Ig6 o A= 0 WA
4050 ¢ <loltt. B7RP-1 & +E& 2 giza Alolde IE Eiolzd fid 1 2H9l

Hhgoll A 2ol 7k glSiT.

of g2, IgG ol wigt rk=, KIH 9 3F Fd 25 2 2AHQd Fo 1 A dUtel ws|
718t KLH o disl, 2 2 97 Igh o disiAds 0 W=l 300 o Wela, Ig6 ol
faAdE 0 WAl 8100 © Wl a8, B7RP-1 @AIS] Fofol FAHE= KLH 2 AF wb
<o Al A= i

W Faol=el WA, 2 A g7k IeM ol WidiA= 50 mIRtellar, g6 ol wiEiAM= 1350 Wf
2] 36450 SAtt. A = 9 o HEEe ZAds Al 42 A 9 Shol=E ol8F
o) o
=

2 2 FPFA T A 53 2 A 57 dAldl disl = 13A(16H &A) 2 = 13B(5D Al ER
=

A 53 dAdl, AP Wgd EEd TEY MATE, dFRT FEAA 2/4 1 AHI Hlwste], 0.1,
1 %2 8mg/kg Tl FF 16H o waldE zZbzh 3/4, 1/4 ¥ 1/4 9x, 5D ¢ 0.1, 1 % 8
mg/kg T FEAd dEsidE A4 14, 1/4 % 1/4 itk ofof wel, UwWkHoR, A 53
Aol E Ariddl mge FES JiAGE BRP-1 FA-AdeAE A A 57 AA
o, 97le dxT F2AdAM fAEHJden, BRP-1 dFA-AY FEE "HAME 97 A 53 4
A R i A 57 A EF2 ArtE M BB AASE, dERT FEA
2/4 1 A} Huste, 0.1, 1 % 8 mg/kg FAF FFo 16H JAX= A 0/4, 0/4 H 1/4

=
Gar, 0.1, 1 %2 8mg/kg Fo%H £ oD oAM= 4 0/4, 0/4, Z 0/4 St

471 AskeEE 2 7bAe BRP-1 A 16H B 5D 7F Afel:mEa dgolol adE Haol
[e]

2 ogAe dd geoer SAHIT T-AX =4 B Ax Fd

¢

=]
F7hZ, BRP-1 A FANES 2 A FA%el F I4FL AFH] AT 1A W F

B7RP-1-1C0S 43289 xhvte] ZFQajr),

47) An % Ardel 10 o A Hg AR ¥ AR FEA BT AREE 2 95 =D A
el T R B AE o4 WY weg Avdt: AL Fusel, A7 wxAT & A
she Aol B-AE Wl AR, dAd 444 Fwd FEAGSE), A4 2 RelEsd #E9R)
o AmdA &AL &+ Aee A

A7) ANE B el Sde oW THdE Axd Ao, oo mE Wy mE: fud =
Sgel AREE ATe Wslel AARE R wwel e @ wglel: EgEchs o] olsslolo}



[0033]

[0034]

[0035]

[0036]
[0037]
[0038]

[0039]

[0040]

[0041]

[0042]

[0043]
[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

SS90l 10-1024758

T 1A E 16H A4 b 999 ME(SEQ ID NO @ 7) B ASEE 16H 7bdE oo A AG(16Hg) AP
(SEQ ID NO : 8)& EA|dt}.
1B & 16Hg 7} 16l o HHst= ol AEITH TS HiYE e THeeE 33 H#
hB7RP1-Fc &8 wAs o]gsts TEA=E #AA AHPES =A%)
= 2% 16H, 16Hg, 2 5D FAES o]€3 Biacore® AF ©AY ARNES HIFY.
L 32 5D 3AES o83 KinExA 2T HA AIES HoET}
T 4= 2 FAHES o3 KinfxA AT AR AHPES noFEr}.
=5 & 2H AAALHg) FAE o]&3 KinExA Z2F HAA AFPE HFT),
6% fAE=Hom BAT 16H FA7F B7RP-1 o] ™idk 1C0S-Fec ¢ ZAgy AAZTIE AL H
AFE AT-AA HAH AYE =AEH
T 72 BRP-1 @Y FEHIQEZ tdEAMN(SNP) B4 JeE ZAS
T8 & ELISA AR #HAoNAML 32l B7RP-1 EaxZFzd & HEo BA JoE ZAd

el gke IC0S-Fe &3 wide] Agt Asfol wigk 1Cy oltt.
T 9A = ¥A®  16H, 5D % IS FAZS  o]&3  BIRPI AEY EdAEMDY FF IS
RojFEg,
3= 9B = B7RP1 SNP wWolAlo]l i3k 16H 2 5D Ao FARE 2A¥ 5%S KHoEy
E9CE 16H = 5D A 2 SNP HolAE o]&3I FEAT AR ARE ZATT
T 10A & tgel Aolst -FHIAEE BRP-1 ExFEY A9 vlmer 1B7v2 ExIFERY FAES o
23 ZYoE FeAT HA HAIYE HAgF

10B, 10C 2 10D & 3JY-Eo]z YA IgM(E 10B), IgG2a(%E 10C) = IgGL(XE 10D) o sl #
A%k, Y {2 Ay AyE wHoFE
T 11 & ¥4 IL-5 5o B2 A= gAEv:= AL F9Yshes ELISA 23S A%
= 12A & 16H A7 Alolx:Et~  YU%so](cynomolgus monkey) B7RP1($-= #gd) 2 <7t B7RPI(FH=
g Agtek 5 e S HoE
= 12B = 16H, 16lg 2 5D FAZF AloliET2 YUFo] B7RPI/ICOS-9E=44 T A2 &4dsts AAd
AttE AL HoFu
T 13A &= I16H AR A TEAA A 42 A IAFT ELo=R 2 2 FUFS F oA 53 Y
2oAl 57 dAle] AEAHR] AelmEga gl ¥ 7 W e EAIRY
T 13B & 5D FAZ A FEAAM A 42 A HFFT EBhol=z 2 2 IFYFEY F oA 53 Y
2 oA2) 57 Ao REAHQA AlolwmEFa Qo] 2 HE GUtE EAE
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10-1024758

s==4

16H-VH-G.L. (1)
16H.VH (1)

16H-VH-G.L. (51)
16H.VH (51)

16H-VH-G.L. (101)
16H.VH(101)

EHIA

B
H

EVOLVESGGGLVQPGGSLRLSCAASGFTFSSYWMSWVRQAPGKGLEWVAY
m<Db<mm®®®b<om®®mh%ﬁmﬂme@WHWWM%SZmS<WDWWGWQBME<>M

HWDUOZHW%&<UM<WQWWHHmWUZbWMMH%bDZZmHW&MOH@<KMO@%M®
HWODQZHW%%<UM<WQWWHHmWDZbWMmH%b@ZZmbwmeHW<M%Owwmm

ILWFGDLPTFWGQGTLVTVSS
ILWFGDLPTFWGQGILVTVSS
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10-1024758

s==4

EHIB

(CPM)

]

<
o

H

T Al

65000
60000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000

5000

o

Ab &= (log pM)

IC50

16H(2.21) 23 pm
16Hg(2.9)  5pm
2Hg(1.23) 26 pm
hICOSFc(1.82)178 Pm
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S=506 10-1024758

[
:
[\

.'n
9]

l-dd.d
l-dd.9

219 mAb< %
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™
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HuB7RP1°| ti3: 3-huB7RP1 5D

100

90 +
80 +
70 +
60 -+
50 -+
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— [Ab] 100 pM
—— [Ab] 300 pM
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s=<s5

B
H

100
g0
80
70
B0
50
40
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20
10

0
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o
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s=<s5

B
H
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100

90 +
80 +
70 +
60 -
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40 +
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20 +
10 +

— [Ab] 100 pM
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K, = 400 + 115 (pM)

0
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1e-009
[huB7RP1] M

2.5e-007
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16H

]
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s==4

ADEAE" (DNAN A Y 1 7] g s AgA | olRAgAe [t AR A AL A& | FE= AAelA 9
Age] Ma#i9)x N5 # N # n AA
70 22 GC 4 31 27.9% L.V 8 (dd HAyYx=)
70 31 GT 6 48 42.9% LM 113 AY=)
88 382 GA 5 40 28.4% Vol 128 (IgV-+~1)
1.5 661 T-C ? ? ? L—F 221 (IgC-~1)
« NA ] NF . FAA ] FE A7 Fol 2wl

B
H
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k1

)

mAb IC50
2H 6.6
4H 93
6H 11.2
8H 8.8
10H 11.1
15H 8.2
16H 6.3
18H 12.7
21H 8.7
25H 12.6
31H 10.0
32H 11.6
ICOS 9.5

[}

mAb 1C50
33H 8.3
34H 14.4
38H 8.6
39H 12.6
41H 5.9
43H 8.0
44H 9.2
45H 10.5
2K 17.0
3K 10.0
4K 15.1
5K 18.9
1COS 9.5

10-1024758

no DNA : DNA §1&
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DNA fle dx<
huB7RP1SNP221
huB7RP1SNP128
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EC50 in pM

++ V1281 L221F

B 16H 27 27
A 5D 10 11

EH9C

29
15

-

=21 (cpm)

07,

V128l
“—16H

107,

Ab 5% (log pM)
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EHI0A

A1 (CPM)
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o

21

T Al

300000

200000

100000

v ___

--A \'/

g-

A

Qb Oe ¢ « » nm

EC50

(nM)
HK5.3 1.6
1B7(1.33) 13
1B7-V2 1
1B7 (7.4) 22
5E1 3.7
11G10 3.9
mICOSFec 37

oj&Eke Wt
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EH134
24 314 (1X) o
0))
S S L
(=] [
o 3 8
Omgkg { - . , .
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Q.
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@
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EHI3B

AHdE=E

SEQUENCE LISTING

<110> Siu, Jerry
Shen, David

0 mg/kg

0.1 mg/kg ;

1 mg/kg

8 mg/kg

0 mg/kg

0.1 mg/kg

1 mg/kg

8 mg/kg

Yoshinaga, Steve
Huang, Haichun

43 34 (1/X)

+ 00002

- 0000¥

AA

Yvy

%0

—————
3

AdA

e —
ey

<120> Human anti-B7RP1 Neutralizing Antibodies

<130> 04-833

_70_

€ap

LGP

5

10-1024758



<160>

<170>

<210>
<211>
<212>
<213>

<400>

76

PatentIn version 3.3

107
PRT
Homo sapiens

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Asn Trp

20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile

35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly

50

55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65

70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Ser Tyr Pro Arg

85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

<210>
<211>
<212>
<213>

<400>

100 105

107
PRT
Homo sapiens

_71_
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Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp
35

Tyr Asp Ala
50

Ser Gly Ser
65

Glu Asp Phe

Thr Phe Gly

<210> 3

<211> 107
<212> PRT
<213> Homo

<400> 3

Asp Ile Gln

Asp Arg Val

Leu Ala Trp
35

Leu Thr Gln Ser
5

Thr Leu Ser Cys
20

Tyr Gln Gln Lys

Ser Asn Arg Ala
55

Gly Thr Asp Phe
70

Ala Val Tyr Tyr
85

Gln Gly Thr Lys

100

sapiens

Met Thr Gln Ser
5

Thr Ile Thr Cys
20

Tyr Gln Gln Lys

Pro Ala Thr Leu Ser Leu Ser Pro Gly

10

15

Arg Ala Ser Gln Ser Val Ser Ser Tyr

25

Pro Gly GIn Ala
40

Thr Gly Ile Pro

Thr Leu Thr Ile
75

30

Pro Arg Leu Leu Ile

45

Ala Arg Phe Ser Gly

Ser Ser Leu Glu Pro

80

Cys Gln GIn Arg Asn Asn Trp Pro Trp

90

Val Glu Ile Lys
105

95

Pro Ser Ser Leu Ser Ala Ser Val Gly

10

15

Arg Ala Ser Gln Gly Ile Ser Asn Trp

25

30

Pro Glu Lys Ala Pro Lys Ser Leu Ile

40

45
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Tyr Thr Ala
50

Ser Gly Ser
65

Glu Asp Phe

Thr Phe Gly

<210> 4

<211> 108
<212> PRT
<213> Homo

<400> 4

Glu Ile Val

Glu Arg Ala

Leu Ala Trp
35

Tyr Asp Ala
50

Ser Gly Ser
65

Glu Asp Phe

Ser Ser Leu Gln
55

Gly Thr Asp Phe
70

Ala Thr Tyr Tyr
85

Gln Gly Thr Lys

100

sapiens

Leu Thr Gln Ser
5

Thr Leu Ser Cys
20

Tyr Gln Gln Lys

Ser Asn Arg Ala
55

Gly Thr Asp Phe
70

Ala Val Tyr Tyr

Ser

Thr

Cys

Val

Pro

Arg

Pro

40

Thr

Thr

Cys

Gly Val Pro

Leu Thr Ile
75

Gln Gln Tyr
90

Glu Ile Lys
105

Ala Thr Leu
10

Ala Ser Gln
25

Gly Gln Ala

Gly Ile Pro

Leu Thr Ile

75

Gln Gln Arg

Ser

60

Ser

Asn

Ser

Ser

Pro

Ala

60

Ser

Ser

Arg Phe Ser Gly

Ser Leu Gln Pro
80

Ser Tyr Pro Arg
95

Leu Ser Pro Gly
15

Val Ser Ser Tyr
30

Arg Leu Leu Ile
45

Arg Phe Ser Gly

Ser Leu Glu Pro
80

Asn Trp Pro Ala
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85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 5

<211> 107

<212> PRT

<213> Homo sapiens

<400> 5

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Thr Tyr Pro Arg
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

<210> 6

<211> 107

<212> PRT

<213> Homo sapiens
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<400> 6

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45

Phe Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Tyr
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 7

<211> 121

<212> PRT

<213> Homo sapiens

<400> 7

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
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Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Lys Gln Asp Gly Asn Glu Lys Tyr Tyr Val Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Lys Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Glu Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Phe Trp Gly
100 105 110

Gln Gly Ile Leu Val Thr Val Ser Ser
115 120

<210> 8

<211> 121

<212> PRT

<213> Homo sapiens

<400> 8

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Lys Gln Asp Gly Asn Glu Lys Tyr Tyr Val Asp Ser Val
50 55 60
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Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser
85

Ala Arg Glu Gly Ile
100

Gln Gly Thr Leu Val
115

<210> 9

<211> 121

<212> PRT

<213> Homo sapiens

<400> 9

Gln Val GIn Leu Val

Ser Leu Arg Leu Ser
20

Gly Met His Trp Val
35

Ala Val Ile Trp Tyr
50

Glu Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
70 75 80

Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
90 95

Leu Trp Phe Gly Asp Leu Pro Thr Phe Trp Gly
105 110

Thr Val Ser Ser
120

Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
10 15

Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25 30

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

Asp Gly Ser Lys Lys Tyr Tyr Ala Asp Ser Val
55 60

Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Leu Arg Ala Glu Asp Thr Ala Val Phe Tyr Cys
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85 90 95

Ala Arg Asp Leu Asn Ile Met Val Trp Gly Ile Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 10

<211> 121

<212> PRT

<213> Homo sapiens

<400> 10

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Val Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Gly Ile Leu Trp Phe Gly Asp Ile Pro Thr Tyr Trp Gly
100 105 110

Gln Gly Ile Leu Val Thr Val Ser Ser
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115

<210> 11

<211> 121

<212> PRT

<213> Homo sapiens

<400> 11

Glu Val GIn Leu Val

Ser Leu Arg Leu Ser
20

Trp Met Ser Trp Val
35

Ala Tyr Ile Lys Gln
50

Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser
85

Ala Arg Asp Gly I
100

Gln Gly Thr Leu Val
115

<210> 12

<211> 120

<212> PRT

<213> Homo sapiens

120

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

Cys Ala Ala Ser
25

Arg Gln Ala Pro
40

Asp Gly Ser Glu
55

[le Ser Arg Asp
70

Leu Arg Ala Glu

105

Thr Val Ser Ser
120

10

Gly Phe

Gly Lys

Lys Tyr

Asn Ala

75

Asp Thr
90

Thr Phe Ser
30

Gly Leu Glu
45

Tyr Val Asp
60

Lys Asn Ser

Ala Val Tyr

e Leu Trp Phe Gly Asp Ile Pro Thr Tyr

110

_79_

15

Ser Tyr

Trp Val

Ser Val

Leu Tyr
80

Tyr Cys
95

Trp Gly
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<400> 12

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val His Pro Gly Gly

1 5

Ser Leu Arg Leu Ser
20

Ala Met His Trp Val
35

Ser Ala Ile Gly Thr
50

Gly Arg Phe Thr Ile
65

Gln Met Asn Ser Leu
85

Lys Ser Gly Val Pro
100

Gly Thr Leu Val Thr
115

<210> 13

<211> 121

<212> PRT

<213> Homo sapiens

<400> 13

Glu Val GIn Leu Val
1 5

Cys Ala Gly Ser
25

Arg Gln Ala Pro
40

Gly Gly Gly Thr
55

Ser Arg Asp Asn
70

Arg Ala Glu Asp

Leu Leu Trp Phe
105

Val Ser Ser
120

15

Gly Phe Thr Phe Ser Ser Tyr

30

Gly Leu Glu Trp Val
45

Ala Asp Ser Val Lys
60

Asn Ser Leu Tyr Leu
80

Met Ala Met Tyr Tyr Cys Ala

95

Gly Glu Phe Tyr Trp Gly Gln

110

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

15

_80_
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Ser Leu Arg

Trp Met Ser
35

Ala Tyr Ile
50

Lys Gly Arg
65

Leu Gln Met

Ala Arg Asp

Gln Gly Thr
115

<210> 14

<211> 118
<212> PRT
<213> Homo

<400> 14

Glu Val Gln

Ser Leu Arg

Ala Met His
35

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val
55 60

Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Tyr Trp Gly
100 105 110

Leu Val Thr Val Ser Ser

120

sapiens

Leu Val Gln Ser Gly Gly Gly Leu Val His Pro Gly Gly
5 10 15

Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45
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Ser Ala Ile Gly Ala Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys

50

Gly Arg Phe

65

Gln Met Asn

Arg Val Val

Leu Val Thr

<210>
<211>
<212>
<213>

<400>

115

15
11
PRT
Homo

15

Arg Ala Ser

1

<210>
<211>
<212>
<213>

<400>

16

PRT
Homo

16

Ala Ala Ser

1

<210>
<211>
<212>
<213>

17

PRT
Homo

55 60

Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu
70 75 80

Ser Leu Arg Ala Glu Asp Met Ala Val Tyr Tyr Cys Ala
85 90 95

Val Val Val Gly Phe Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Val Ser Ser

sapiens

Gln Gly Ile Ser Asn Trp Leu Ala
5 10

sapiens

Ser Leu Gln Ser
5

sapiens
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<400>

17

Gln Gln Tyr

1

<210>
<211>
<212>
<213>

<400>

18
11
PRT
Homo

18

Arg Ala Ser

1

<210>
<211>
<212>
<213>

<400>

19

PRT
Homo

19

Asp Ala Ser

1

<210>
<211>
<212>
<213>

<400>

20

PRT
Homo

20

Gln Gln Arg

1

<210>
<211>
<212>
<213>

21

PRT
Homo

Asp Ser Tyr Pro Arg Thr
5

sapiens

Gln Ser Val Ser Ser Tyr Leu Ala
5 10

sapiens

Asn Arg Ala Thr
5

sapiens

Asn Asn Trp Pro Trp Thr
5

sapiens
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<400>

21

Thr Ala Ser

1

<210>
<211>
<212>
<213>

<400>

22

PRT
Homo

22

Gln Gln Tyr

1

<210>
<211>
<212>
<213>

<400>

23
10
PRT
Homo

23

Gln Gln Arg

1

<210>
<211>
<212>
<213>

<400>

24
11
PRT
Homo

24

Arg Ala Ser

1

<210>
<211>
<212>
<213>

25

PRT
Homo

Ser Leu GIn Ser
5

sapiens

Asn Ser Tyr Pro Arg Thr
5

sapiens

Ser Asn Trp Pro Ala Leu Thr
5 10
sapiens

Gln Gly Ile Ser Ser Trp Leu Ala
5 10

sapiens
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<400>

25

Gln Gln Tyr

1

<210>
<211>
<212>
<213>

<400>

26

PRT
Homo

26

Gln Gln Tyr

1

<210>
<211>
<212>
<213>

<400>

27

PRT
Homo

27

Ser Tyr Trp

1

<210>
<211>
<212>
<213>

<400>

28
17
PRT
Homo

28

Tyr Ile Lys

1

Gly

<210>

29

Asn Thr Tyr Pro Arg Thr
5

sapiens

Asn Ser Tyr Pro Tyr Thr

5

sapiens

Met Ser

sapiens

Gln Asp Gly Asn Glu Lys Tyr Tyr Val Asp Ser Val Lys

5

10

15
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<211> 12
<212> PRT
<213> Homo sapiens

<400> 29

Glu Gly Ile Leu Trp Phe Gly Asp Leu Pro Thr Phe
1 5 10

<210> 30

<211> 5

<212> PRT

<213> Homo sapiens

<400> 30

Ser Tyr Gly Met His
1 5

<210> 31

<211> 17

<212> PRT

<213> Homo sapiens

<400> 31

Val Ile Trp Tyr Asp Gly Ser Lys Lys Tyr Tyr Ala Asp Ser Val Glu
1 5 10 15

<210> 32

<211> 12

<212> PRT

<213> Homo sapiens

<400> 32

Asp Leu Asn Ile Met Val Trp Gly Ile Phe Asp Tyr
1 5 10
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<210>
<211>
<212>
<213>

<400>

Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val Lys

1

<210>
<211>
<212>
<213>

<400>

Asp Gly Ile Leu Trp Phe Gly Asp Ile Pro Thr Tyr

1

<210>
<211>
<212>
<213>

<400>

33
17
PRT
Homo sapiens

33

5

34
12
PRT
Homo sapiens

34

5

35

5

PRT

Homo sapiens

35

Ser Tyr Ala Met His

1

<210>
<211>
<212>
<213>

<400>

5

36
16
PRT
Homo sapiens

36
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Ala Ile Gly Thr Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys Gly

1

<210>
<211>
<212>
<213>

<400>

37
11
PRT
Homo

37

Gly Val Pro

1

<210>
<211>
<212>
<213>

<400>

38
12
PRT
Homo

38

Asp Gly Ile

1

<210>
<211>
<212>
<213>

<400>

39
16
PRT
Homo

39

B) 10 15

sapiens

Leu Leu Trp Phe Gly Glu Phe Tyr
5 10

sapiens

Leu Trp Phe Gly Asp Leu Pro Thr Tyr
5 10
sapiens

Ala Ile Gly Ala Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Val Lys Gly

1

<210>
<211>
<212>
<213>

<400>

40
10
PRT
Homo

40

5 10 15

sapiens

_88_

SS90l 10-1024758



Val Val
1

<210>
<211>
<212>
<213>

<400>

Ala Ser

Ser Thr

Phe Pro

Gly Val

50

Leu Ser

65

Tyr Thr

Thr Val

Pro Val

Thr Leu
130

Val

41
326
PRT
Homo

41

Thr

Ser

35

His

Ser

Cys

Ala
115

Met

Val Val Gly Phe Phe Asp Tyr
5 10

sapiens

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys

5 10

Glu Ser Thr Ala Ala Leu Gly Cys
20 25

Pro Val Thr Val Ser Trp Asn Ser
40

Thr Phe Pro Ala Val Leu Gln Ser
55

Leu

Gly

Ser
60

Val Lys
30

Ala Leu
45

Gly Leu

Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr

70 75

Asn Val Asp His Lys Pro Ser Asn Thr Lys Val

85 90

Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro

100 105

110

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro

120

Ile Ser Arg Thr Pro Glu Val Thr
135

Cys
140

125

Val Val

_89_

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Ala

Lys

Val

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Asp

Asp
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Val
145

Val

Ser

Leu

Ala

Pro
225

Gln

Ala

Thr

Leu

Ser
305

Ser

Ser

Glu

Thr

Asn

Pro

210

Gln

Val

Val

Pro

Thr

290

Val

Leu

His

Val

Phe

Gly

195

Ile

Val

Ser

Glu

Pro

275

Val

Met

Ser

<210> 42
<211> 330

Glu Asp Pro Glu Val Gln Phe

150

His Asn Ala
165

Arg Val Val
180

Lys Glu Tyr

Glu Lys Thr

Tyr Thr Leu
230

Leu Thr Cys
245

Trp Glu Ser
260

Met Leu Asp

Asp Lys Ser

His Glu Ala
310

Pro Gly Lys
325

Lys

Ser

Lys

Ile

215

Pro

Leu

Asn

Ser

Arg
295

Thr Lys Pro
170

Val Leu Thr
185

Cys Lys Val
200

Ser Lys Thr

Pro Ser Arg

Val Lys Gly
250

Gly Gln Pro
265

Asp Gly Ser
280

Trp Gln Gln

Asn
155

Arg

Val

Ser

Lys

Glu
235

Phe

Glu

Phe

Gly

Trp Tyr Val

Glu Glu Gln

Val His Gln
190

Asn Lys Gly
205

Gly Gln Pro
220

Glu Met Thr

Tyr Pro Ser

Asn Asn Tyr
270

Phe Leu Tyr
285

Asn Val Phe
300

Leu His Asn His Tyr Thr Gln Lys

315

_90_

Asp

Phe

175

Asp

Leu

Arg

Lys

Asp

255

Lys

Ser

Ser

Ser

Gly
160

Asn

Trp

Pro

Glu

Asn
240

Ile

Thr

Lys

Cys

Leu
320
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<212> PRT
<213> Homo sapiens

<400> 42

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 70 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
130 135 140

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
145 150 155 160

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

_91_



Glu Gln

His Gln

Lys Ala
210

Gln Pro
225

Leu Thr

Pro Ser

Asn Tyr

Leu Tyr
290

Val Phe
305

Gln Lys

<210>
<211>
<212>
<213>

<400>

Tyr

Asp
195

Leu

Arg

Lys

Asp

Lys
275

Ser

Ser

Ser

43
107
PRT
Homo

43

Asn Ser Thr
180

Trp Leu Asn

Pro Ala Pro

Glu Pro Gln
230

Asn Gln Val
245

Ile Ala Val
260

Thr Thr Pro

Lys Leu Thr

Cys Ser Val
310

Leu Ser Leu
325

sapiens

Tyr Arg Val Val
185

Gly Lys Glu Tyr
200

Ile Glu Lys Thr
215

Val Tyr Thr Leu

Ser Leu Thr Cys
250

Glu Trp Glu Ser
265

Pro Val Leu Asp
280

Val Asp Lys Ser
295

Met His Glu Ala

Ser Pro Gly Lys
330

Ser Val Leu Thr
190

Lys Cys Lys Val
205

Ile Ser Lys Ala
220

Pro Pro Ser Arg

235

Leu Val Lys Gly

Asn Gly GIn Pro
270

Ser Asp Gly Ser
285

Arg Trp GIn Gln
300

Leu His Asn His
315

_92_

Val Leu

Ser Asn

Lys Gly

Asp Glu
240

Phe Tyr

255

Glu Asn

Phe Phe

Gly Asn

Tyr Thr
320
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Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 44

<211> 447

<212> PRT

<213> Homo sapiens

<400> 44

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

_93_



Ala

Lys

65

Leu

Ala

Gln

Val

Ala
145

Ser

Val

Pro

Lys

Val
225

Phe

Tyr Ile
50

Gly Arg

Gln Met

Arg Glu

Gly Ile
115

Phe Pro
130

Leu Gly

Trp Asn

Leu Gln

Ser Ser
195

Pro Ser
210

Glu Cys

Leu Phe

Lys Gln Asp Gly Asn Glu Lys

Phe Thr

Asn Ser
85

Gly Ile
100

Leu Val

Leu Ala

Cys Leu

Ser Gly
165

Ser Ser
180

Asn Phe

Asn Thr

Pro Pro

Pro Pro

Ile

70

Leu

Leu

Thr

Pro

Val
150

Ala

Gly

Gly

Lys

Cys
230

Lys

95

Ser

Arg

Trp

Val

Cys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Pro

Arg Asp Asn

Ala Glu Asp

Phe

Ser
120

Ser

Asp

Thr

Tyr

Gln
200

Asp

Ala

Lys

Gly
105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Asp

90

Asp

Ala

Ser

Phe

Gly

170

Leu

Tyr

Thr

Pro

Thr

Tyr Tyr
60

Ala Lys
75

Thr Ala

Leu Pro

Ser Thr

Thr Ser
140

Pro Glu

155

Val His

Ser Ser

Thr Cys

Val Glu
220

Val Ala
235

Leu Met

Val Asp

Lys Ser

Val Tyr

Thr Phe
110

Lys Gly
125

Glu Ser

Pro Val

Thr Phe

Val Val
190

Asn Val
205

Arg Lys

Gly Pro

Ile Ser

_94_

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Ser

Arg

Val

Tyr

80

Cys

Gly

Ser

Ala

Val
160

Ala

Val

His

Cys

Val
240

Thr
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245

Pro Glu Val Thr Cys Val Val

Val

Thr

Val
305

Cys

Ser

Pro

Val

Gly
385

Asp

Trp

Gln Phe
275

Lys Pro
290

Leu Thr

Lys Val

Lys Thr

Ser Arg
355

Lys Gly
370

Gln Pro

Gly Ser

Gln Gln

260

Asn Trp Tyr Val

Arg Glu Glu Gln
295

Val Val His Gln
310

Ser Asn Lys Gly
325

Lys Gly GIn Pro
340

Glu Glu Met Thr

Phe Tyr Pro Ser
375

Glu Asn Asn Tyr
390

Phe Phe Leu Tyr
405

Gly Asn Val Phe
420

His Asn His Tyr Thr Gln Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser

250

Asp Val
265

Gly Val

Asn Ser

Trp Leu

Pro Ala
330

Glu Pro
345

Asn Gln

Ile Ala

Thr Thr

Lys Leu
410

Cys Ser
425

Leu Ser

Ser

Glu

Thr

Asn
315

Pro

Gln

Val

Val

Pro
395

Thr

Val

Leu

His Glu Asp
270

Val His Asn
285

Phe Arg Val
300

Gly Lys Glu

Ile Glu Lys

Val Tyr Thr
350

Ser Leu Thr
365

Glu Trp Glu
380

Pro Met Leu

Val Asp Lys

Met His Glu
430

Ser Pro Gly

_95_

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Glu

Lys

Ser

Lys
320

Ile

Pro

Leu

Asn

Ser
400

Arg

Leu
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<210>
<211>
<212>
<213>

<400>

435

45
214
PRT
Homo

45

Asp Ile Gln

Asp Arg Val

Leu Ala Trp

35

Tyr Ala Ala

50

Ser Gly Ser

65

Glu Asp Phe

Thr Phe Gly

Pro Ser Val

115

Thr Ala Ser

130

Lys Val Gln

sapiens

Met Thr

Thr Ile
20

Gln

Thr

440

Ser Pro Ser Ser Leu
10

Cys Arg Ala Ser Gln
25

Tyr Gln Gln Lys Pro Glu Lys Ala

Ser Ser

Gly Thr

Ala Thr
85

Leu

Asp
70

Tyr

Gln Gly Thr

100

40

Gln Ser Gly Val Pro
55

Phe Thr Leu Thr Ile
75

Tyr Cys Gln Gln Tyr
90

Lys Val Glu Ile Lys
105

Phe Ile Phe Pro Pro Ser Asp Glu

Val Val

Trp Lys

Cys

Val

120

Leu Leu Asn Asn Phe
135

Asp Asn Ala Leu Gln

Ser

Pro

Ser

60

Ser

Asp

Arg

Tyr
140

Ser

445

Ala Ser Val Gly
15

[le Ser Asn Trp
30

Lys Ser Leu Ile
45

Arg Phe Ser Gly

Ser Leu GIn Pro
80

Ser Tyr Pro Arg
95

Thr Val Ala Ala
110

Leu Lys Ser Gly
125

Pro Arg Glu Ala

Gly Asn Ser Gln

_96_
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145

150 155

160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser

Ser Thr Leu Thr
180

Ala Cys Glu Val
195

165

170

175

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

Thr

185

His Gln Gly Leu Ser Ser
200

Phe Asn Arg Gly Glu Cys

210

<210> 46
<211> 447
<212> PRT

<213> Homo sapiens

<400> 46

Glu Val GIn Leu
1

Ser Leu Arg Leu
20

Trp Met Ser Trp
35

Ala Tyr Ile Lys
50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Val

Ser

Val

Thr

Ser

Glu Ser Gly Gly Gly Leu
10

Cys Ala Ala Ser Gly Phe
25

Arg Gln Ala Pro Gly Lys
40

Asp Gly Asn Glu Lys Tyr
55

190

Pro Val Thr Lys Ser
205

Val Gln Pro Gly Gly
15

Thr Phe Ser Ser Tyr
30

Gly Leu Glu Trp Val
45

Tyr Val Asp Ser Val
60

Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

70 75

Leu Arg Ala Glu Asp Thr

80

Ala Val Tyr Tyr Cys

_97_
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85

Ala Arg Glu Gly Ile
100

Gln Gly Thr Leu Val
115

Val Phe Pro Leu Ala
130

Ala Leu Gly Cys Leu
145

Ser Trp Asn Ser Gly
165

Val Leu Gln Ser Ser
180

Pro Ser Ser Asn Phe
195

Lys Pro Ser Asn Thr
210

Val Glu Cys Pro Pro
225

Phe Leu Phe Pro Pro
245

Pro Glu Val Thr Cys
260

Val Gln Phe Asn Trp

Leu

Thr

Pro

Val
150

Ala

Gly

Gly

Lys

Cys
230

Lys

Val

Tyr

Trp

Val

Cys
135

Lys

Leu

Leu

Thr

Val

215

Pro

Pro

Val

Val

Phe

Ser
120

Ser

Asp

Thr

Tyr

Gln
200

Asp

Ala

Lys

Val

Gly
105

Ser

Arg

Tyr

Ser

Ser

185

Thr

Lys

Pro

Asp

Asp
265

90

Asp

Ala

Ser

Phe

Gly
170

Leu

Tyr

Thr

Pro

Thr
250

Val

Asp Gly Val

Leu Pro Thr Phe

Ser

Thr

Pro
155

Val

Ser

Thr

Val

Val
235

Leu

Ser

Glu

Thr

Ser
140

Glu

His

Ser

Cys

Glu

220

Ala

Met

His

Val

110

Lys Gly
125

Glu Ser

Pro Val

Thr Phe

Val Val
190

Asn Val
205

Arg Lys

Gly Pro

Ile Ser

Glu Asp
270

His Asn

_98_

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Gly

Ser

Ala

Val
160

Ala

Val

His

Cys

Val
240

Thr

Glu

Lys

SS=50ol 10-1024758



275

Thr Lys Pro

290

Val Leu Thr

305

Cys Lys Val

Ser Lys Thr

Arg Glu Glu Gln
295

Val Val His Gln
310

280

Phe

Asp

Asn Ser

Trp Leu

285

Thr Phe Arg Val Val
300

Asn Gly Lys Glu Tyr
315

Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr

325

330

335

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu

340

Pro Ser Arg Glu Glu Met Thr

355

Val Lys Gly Phe Tyr Pro Ser

370

Gly Gln Pro

385

Asp Gly Ser

375

Glu Asn Asn Tyr
390

Phe Phe Leu Tyr
405

Lys
360

Asp

Lys

Ser

Trp Gln Gln Gly Asn Val Phe Ser

His Asn His

<210>
<211>
<212>
<213>

435

47
451
PRT
Homo

420

Tyr Thr Gln Lys

sapiens

Ser
440

345

Asn Gln

Ile Ala

Thr Thr

Lys Leu
410

Cys Ser
425

Leu Ser

350

Val Ser Leu Thr Cys
365

Val Glu Trp Glu Ser
380

Pro Pro Met Leu Asp
395

Thr Val Asp Lys Ser
415

Val Met His Glu Ala
430

Leu Ser Pro Gly Lys
445

_99_

Ser

Lys
320

Ile

Pro

Leu

Asn

Ser
400

Arg

Leu
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<400> 47

Gln Val Gln

1

Ser Leu Arg

Gly Met His
35

Ala Val Ile
50

Glu Gly Arg
65

Leu Gln Met

Ala Arg Asp

Gln Gly Thr
115

Val Phe Pro
130

Ala Leu Gly
145

Ser Trp Asn Ser Gly Ala

Leu Val
5

Leu Ser
20

Trp Val

Trp Tyr

Phe Thr

Asn Ser

85

Leu Asn

100

Leu Val

Leu Ala

Cys Leu

165

Glu Ser Gly Gly Gly Val

Cys Ala Ala

Arg Gln Ala
40

Asp Gly Ser
55

Ile Ser Arg
70

Leu Arg Ala

Ile Met Val

Thr Val Ser

120

Ser Ser
135

Pro

Val
150

Lys Asp

Leu Thr

Val Leu Gln Ser Ser Gly Leu Tyr

Ser

25

Pro

Lys

Asp

Glu

Trp

105

Ser

Lys

Tyr

Ser

Ser

10

Gly Phe

Gly Lys

Lys Tyr

Asn Ser
75

Asp Thr
90

Gly Ile

Ala Ser

Ser Thr

Phe Pro
155

Gly Val
170

Leu Ser

Val Gln Pro Gly Arg

Thr Phe Ser
30

Leu Glu
45

Gly

Tyr Ala Asp

60

Lys Asn Thr

Ala Val Phe

Phe Asp Tyr

110

Thr Lys Gly

125

Ser
140

Gly Gly

Pro Val

His Thr Phe

Ser Val Val

- 100 -

15

Ser

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro
175

Thr

Tyr

Val

Val

Tyr

80

Cys

Gly

Ser

Ala

Val
160

Ala

Val
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Pro Ser

Lys Pro
210

Asp Lys

225

Gly Pro

Ile Ser

Glu Asp

His Asn

290

Arg Val
305

Lys Glu

Glu Lys

Tyr Thr

Leu Thr

Ser
195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

180

Ser Leu Gly Thr

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Lys

Cys

230

Leu

Glu

Lys

Lys

Leu
310

Lys

Lys

Ser

Lys

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Ala

Arg

Gly

Gln
200

Asp

Pro

Pro

Thr

Asn

280

Arg

Val

Ser

Lys

Asp

360

Phe

185

Thr Tyr

Lys Lys

Cys Pro

Pro Lys
250

Cys Val
265

Trp Tyr

Glu Glu

Leu His

Asn Lys
330

Gly Gln
345

Glu Leu

Tyr Pro

Ile

Val

Ala

235

Pro

Val

Val

Gln

Gln
315

Ala

Pro

Thr

Ser

190

Cys Asn Val
205

Glu Pro Lys
220

Pro Glu Leu

Lys Asp Thr

Val Asp Val
270

Asp Gly Val
285

Tyr Asn Ser
300

Asp Trp Leu

Leu Pro Ala

Arg Glu Pro
350

Lys Asn Gln
365

Asp Ile Ala

- 101 -

Asn His

Ser Cys

Leu Gly
240

Leu Met
255

Ser His

Glu Val

Thr Tyr

Asn Gly
320

Pro Ile

335

Gln Val

Val Ser

Val Glu
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370

Trp Glu Ser
385

Val Leu Asp

Asp Lys Ser

His Glu Ala
435

Pro Gly Lys
450

<210> 48

<211> 214
<212> PRT
<213> Homo

<400> 48

Glu Ile Val

Glu Arg Ala

Leu Ala Trp
35

Tyr Asp Ala
50

Ser Gly Ser

375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
440 445

sapiens

Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
5 10 15

Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
40 45

Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
55 60

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro

- 102 -
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65

Glu Asp

Thr Phe

Pro Ser

Thr Ala
130

Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

<210>
<211>
<212>
<213>

<400>

70 75

80

Phe Ala Val Tyr Tyr Cys Gln Gln Arg Asn Asn Trp Pro Trp

85 90

Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val
100 105 110

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys
115 120 125

95

Ala

Ser

Ala

Gly

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala

135 140

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn
150 155

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser
165 170

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
180 185 190

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr
195 200 205

Arg Gly Glu Cys

49
433
PRT
Homo sapiens

49

Ser

Leu
175

Val

Lys

Gln
160

Ser

Tyr

Ser

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

- 103 -
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Gln Leu Lys

Tyr Pro Arg
35

Ser Gly Asn
50

Thr Tyr Ser
65

Lys His Lys

Pro Val Thr

Pro Ser Val
115

Thr Ala Ala
130

Thr Val Ser
145

Pro Ala Val

Thr Val Pro

Asp His Lys

Ser Gly Thr Ala
20

Glu Ala Lys Val

Ser Gln Glu Ser
55

Leu Ser Ser Thr
70

Val Tyr Ala Cys
85

Lys Ser Phe Asn
100

Phe Pro Leu Ala

Leu Gly Cys Leu
135

Trp Asn Ser Gly
150

Leu Gln Ser Ser
165

Ser Ser Asn Phe
180

Pro Ser Asn Thr

Ser Val
25

Gln Trp
40

Val Thr

Leu Thr

Glu Val

Arg Gly
105

Pro Cys
120

Val Lys

Ala Leu

Gly Leu

Gly Thr
185

Lys Val

10

Val

Lys

Glu

Leu

Thr

90

Glu

Ser

Asp

Thr

Tyr

170

Gln

Asp

Cys

Val

Gln

Ser

75

His

Cys

Arg

Tyr

Ser
155

Ser

Thr

Lys

Leu Leu Asn
30

Asp Asn Ala
45

Asp Ser Lys
60

Lys Ala Asp

Gln Gly Leu

Ala Ser Thr
110

Ser Thr Ser
125

Phe Pro Glu
140

Gly Val His

Leu Ser Ser

Tyr Thr Cys
190

Thr Val Glu

- 104 -

15

Asn Phe

Leu Gln

Asp Ser

Tyr Glu
80

Ser Ser
95

Lys Gly

Glu Ser

Pro Val

Thr Phe
160

Val Val

175

Asn Val

Arg Lys
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Cys

Ser
225

Arg

Pro

Ala

Val

Tyr
305

Thr

Leu

Cys

Ser

Asp
385

Cys
210

Val

Thr

Glu

Lys

Ser

290

Lys

Ile

Pro

Leu

Asn

370

Ser

195

Val

Phe

Pro

Val

Thr

275

Val

Cys

Ser

Pro

Val

355

Gly

Asp

Glu Cys

Leu Phe

Glu Val
245

Gln Phe
260

Lys Pro

Leu Thr

Lys Val

Lys Thr
325

Ser Arg

340

Lys Gly

Gln Pro

Gly Ser

200

Pro Pro Cys
215

Pro Pro Lys

230

Thr Cys Val

Asn Trp Tyr

Arg Glu Glu
280

Val Val His
295

Ser Asn Lys

310

Lys Gly Gln

Glu Glu Met

Phe Tyr Pro
360

Glu Asn Asn
375

Phe Phe Leu
390

Pro

Pro

Val

Val

265

Gln

Gln

Gly

Pro

Thr

345

Ser

Tyr

Tyr

Ala

Lys

Val

250

Asp

Phe

Asp

Leu

Arg

330

Lys

Asp

Lys

Ser

Pro

Asp
235

Asp

Gly

Asn

Trp

Pro
315

Glu

Asn

Ile

Thr

Lys
395

Pro
220

Thr

Val

Val

Ser

Leu

300

Ala

Pro

Gln

Ala

Thr

380

Leu

205

Val Ala Gly Pro

Leu Met Ile Ser

240

Ser His Glu Asp
255

Glu Val His Asn
270

Thr Phe Arg Val
285

Asn Gly Lys Glu

Pro Ile Glu Lys

320

Gln Val Tyr Thr
335

Val Ser Leu Thr
350

Val Glu Trp Glu
365

Pro Pro Met Leu

Thr Val Asp Lys
400
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Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu

405

410

415

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

Lys

<210>
<211>
<212>
<213>

<400>

420

50
214
PRT
Homo sapiens

50

Asp Ile Gln Met Thr

1

5

Asp Arg Val Thr Ile

20

Leu Ala Trp Tyr Gln

35

Tyr Thr Ala Ser Ser

50

Ser Gly Ser Gly Thr

65

Glu Asp Phe Ala Thr

Thr Phe Gly Gln Gly Thr Lys

85

425

Pro Ser Ser
10

Arg Ala Ser
25

Pro Glu Lys
40

Ser Gly Val

Thr Leu Thr

Cys Gln Gln

90

Val Glu Ile

Leu

Pro

75

Tyr

Lys

430

Ser Ala Ser

Gly Ile Ser
30

Pro Lys Ser
45

Ser Arg Phe
60

Ser Ser Leu

Asn Ser Tyr

Arg Thr Val
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Val Gly
15

Asn Trp

Leu Ile

Ser Gly

Gln Pro

80

Pro Arg
95
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100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val GIn Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 51

<211> 447

<212> PRT

<213> Homo sapiens

<400> 51

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
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Ala

Lys

65

Leu

Ala

Val

Ala
145

Ser

Val

Pro

Lys

Val

35

Tyr Ile Lys
50

Gly Arg Phe

Gln Met Asn

Arg Asp Gly
100

Gly Thr Leu
115

Phe Pro Leu
130

Leu Gly Cys

Trp Asn Ser

Leu Gln Ser
180

Ser Ser Asn
195

Pro Ser Asn
210

Glu Cys Pro

Gln Asp Gly
55

Thr Ile Ser
70

Ser Leu Arg
85

Ile Leu Trp

Val Thr Val

Ala Pro Cys
135

Leu Val Lys

150

Gly Ala Leu

165

Ser Gly Leu

Phe Gly Thr

Thr Lys Val
215

40

Ser Glu Lys

Arg Asp Asn

Ala Glu Asp
90

Phe Gly Asp
105

Ser Ser Ala
120

Ser Arg Ser

Asp Tyr Phe

Thr Ser Gly
170

Tyr Ser Leu
185

Gln Thr Tyr
200

Asp Lys Thr

Tyr

Ala

75

Thr

Ile

Ser

Thr

Pro
155

Val

Ser

Thr

Val

Pro Cys Pro Ala Pro Pro Val

45

Tyr Val Asp
60

Lys Asn Ser

Ala Val Tyr

Pro Thr Tyr
110

Thr Lys Gly
125

Ser Glu Ser
140

Glu Pro Val

His Thr Phe

Ser Val Val
190

Cys Asn Val
205

Glu Arg Lys
220

Ala Gly Pro
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Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Ser

Val

Tyr

80

Cys

Gly

Ser

Val
160

Val

His

Cys

Val
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225

Phe

Pro

Val

Thr

Val
305

Cys

Ser

Pro

Val

Gly
385

Asp

Trp

Leu Phe

Glu Val

Gln Phe
275

Lys Pro
290

Leu Thr

Lys Val

Lys Thr

Ser Arg
355

Lys Gly
370

Gln Pro

Gly Ser

Gln Gln

230

Pro Pro Lys Pro
245

Thr Cys Val Val
260

Asn Trp Tyr Val

Arg Glu Glu Gln
295

Val Val His Gln
310

Ser Asn Lys Gly
325

Lys Gly GIn Pro
340

Glu Glu Met Thr

Phe Tyr Pro Ser
375

Glu Asn Asn Tyr
390

Phe Phe Leu Tyr
405

Gly Asn Val Phe
420

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Asp

Asp
265

Gly

Asn

Trp

Pro

Glu
345

Asn

Ile

Thr

Lys

Cys
425

Thr
250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu
410

Ser

235

Leu Met Ile Ser

Ser His Glu Asp
270

Glu Val His Asn
285

Thr Phe Arg Val
300

Asn Gly Lys Glu
315

Pro Ile Glu Lys

Gln Val Tyr Thr
350

Val Ser Leu Thr
365

Val Glu Trp Glu
380

Pro Pro Met Leu
395

Thr Val Asp Lys

Val Met His Glu
430
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Arg
255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser
415

Ala

240

Thr

Glu

Lys

Ser

Lys
320

Ile

Pro

Leu

Asn

Ser
400

Arg

Leu
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His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

435

<210> 52

<211> 444
<212> PRT
<213> Homo

<400> 52

Glu Val Gln

Ser Leu Arg

Ala Met His
35

Ser Ala Ile
50

Gly Arg Phe
65

Gln Met Asn

Arg Val Val

Leu Val Thr

115

Leu Ala Pro

440

sapiens

Leu Val Gln Ser Gly Gly
5

Leu Ser Cys Ala Gly Ser
20 25

Trp Val Arg Gln Ala Pro
40

Gly Ala Gly Gly Gly Thr
55

Thr Ile Ser Arg Asp Asn
70

Ser Leu Arg Ala Glu Asp
85

Val Val Val Gly Phe Phe
100 105

Val Ser Ser Ala Ser Thr
120

Cys Ser Arg Ser Thr Ser

445

Gly Leu Val His Pro Gly Gly
10 15

Gly Phe Thr Phe Ser Ser Tyr
30

Gly Lys Gly Leu Glu Trp Val
45

Tyr Tyr Ala Asp Ser Val Lys
60

Ala Lys Asn Ser Leu Tyr Leu
75 80

Met Ala Val Tyr Tyr Cys Ala
90 95

Asp Tyr Trp Gly Gln Gly Thr
110

Lys Gly Pro Ser Val Phe Pro
125

Glu Ser Thr Ala Ala Leu Gly
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Cys
145

Ser

Ser

Asn

Asn

Pro
225

Pro

Thr

Asn

Arg

Val
305

Ser

130

Leu

Gly

Ser

Phe

Thr
210

Pro

Pro

Cys

Trp

Glu

290

Val

Asn

Val

Ala

Gly

Gly

195

Lys

Cys

Lys

Val

Tyr

275

Glu

His

Lys

Lys Asp

Leu Thr
165

Leu Tyr
180

Thr Gln

Val Asp

Pro Ala

Pro Lys
245

Val Val

260

Val Asp

Gln Phe

Gln Asp

Tyr
150

Ser

Ser

Thr

Lys

Pro
230

Asp

Asp

Gly

Asn

Trp
310

135

Phe

Gly

Leu

Tyr

Thr

215

Pro

Thr

Val

Val

Ser

295

Leu

Gly Leu Pro Ala

325

Pro

Val

Ser

Thr
200

Val

Val

Leu

Ser

Glu

280

Thr

Asn

Pro

Glu Pro Val
155

His Thr Phe
170

Ser Val Val
185

Cys Asn Val

Glu Arg Lys

Ala Gly Pro
235

Met Ile Ser
250

His Glu Asp
265

Val His Asn

Phe Arg Val

Gly Lys Glu
315

Ile Glu Lys
330

140

Thr

Pro

Thr

Asp

Cys
220

Ser

Arg

Pro

Ala

Val

300

Tyr

Thr

Val

Ala

Val

His

205

Cys

Val

Thr

Glu

Lys

285

Ser

Lys

Ile
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Ser

Val

Pro
190

Lys

Val

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Trp Asn
160

Leu Gln

175

Ser Ser

Pro Ser

Glu Cys

Leu Phe
240

Glu Val
255

Gln Phe

Lys Pro

Leu Thr

Lys Val
320

Lys Thr
335
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Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg

Glu Glu Met

355

Phe Tyr Pro

370

Glu Asn Asn

385

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln

<210>
<211>
<212>
<213>

<400>

435

53
214
PRT
Homo

53

Asp Ile Gln

Asp Arg Val

Leu Ala Trp

35

340

Thr Lys Asn Gln

Ser Asp Ile Ala
375

Tyr Lys Thr Thr

390

Tyr Ser Lys Leu

405

Phe Ser Cys Ser
420

Lys Ser Leu Ser

sapiens

Met Thr Gln Ser
5

Thr Ile Thr Cys
20

Tyr Gln Gln Lys

345 350

Val Ser Leu Thr Cys Leu Val Lys Gly
360 365

Val Glu Trp Glu Ser Asn Gly Gln Pro
380

Pro Pro Met Leu Asp Ser Asp Gly Ser
395 400

Thr Val Asp Lys Ser Arg Trp Gln Gln
410 415

Val Met His Glu Ala Leu His Asn His
425 430

Leu Ser Pro Gly Lys
440

Pro Ser Ser Leu Ser Ala Ser Val Gly
10 15

Arg Ala Ser Gln Gly Ile Ser Ser Trp
25 30

Pro Glu Lys Ala Pro Lys Ser Leu Ile
40 45
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Phe Ala Ala Ser
50

Ser Gly Ser Gly
65

Glu Asp Phe Ala

Thr Phe Gly Gln
100

Pro Ser Val Phe
115

Thr Ala Ser Val
130

Lys Val GIn Trp
145

Glu Ser Val Thr

Ser Thr Leu Thr
180

Ala Cys Glu Val
195

Phe Asn Arg Gly
210

<210> 54

Ser Leu

Thr Asp
70

Thr Tyr
85

Gly Thr

Ile Phe

Val Cys

Lys Val

150

Glu Gln
165

Leu Ser

Thr His

Glu Cys

Gln

95

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Ser Gly Val Pro

Thr Leu Thr Ile
75

Cys Gln Gln Tyr
90

Leu Glu Ile Lys
105

Pro Ser Asp Glu
120

Leu Asn Asn Phe

Asn Ala Leu Gln
155

Ser Lys Asp Ser
170

Ala Asp Tyr Glu
185

Gly Leu Ser Ser
200

Ser Arg Phe Ser Gly
60

Ser Ser Leu Gln Pro
80

Asn Ser Tyr Pro Tyr
95

Arg Thr Val Ala Ala
110

Gln Leu Lys Ser Gly
125

Tyr Pro Arg Glu Ala
140

Ser Gly Asn Ser Gln
160

Thr Tyr Ser Leu Ser
175

Lys His Lys Val Tyr
190

Pro Val Thr Lys Ser
205
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<211>
<212>
<213>

<400>

447
PRT
Homo sapiens

54

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

Trp Met

Ala Tyr
50

20 25

Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40

Ile Lys Gln Asp Gly Ser Glu Lys Tyr
55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala

65

Leu Gln

70 75

Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90

Ala Arg Asp Gly Ile Leu Trp Phe Gly Asp Leu

100 105

Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser

Val Phe
130

Ala Leu

145

Ser Trp

115 120

Pro Leu Ala Pro Cys Ser Arg Ser Thr
135

Gly Cys Leu Val Lys Asp Tyr Phe Pro
150 155

Asn Ser Gly Ala Leu Thr Ser Gly Val

Thr Phe Ser
30

Gly Leu Glu
45

Tyr Val Asp
60

Lys Asn Ser

Ala Val Tyr

Pro Thr Tyr
110

Thr Lys Gly
125

Ser Glu Ser
140

Glu Pro Val

His Thr Phe
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15

Ser

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

Tyr

Val

Val

Tyr

80

Cys

Ser

Val
160

Ala
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Val

Pro

Lys

Val
225

Phe

Pro

Val

Thr

Val
305

Cys

Ser

Pro

Leu Gln

Ser Ser
195

Pro Ser
210

Glu Cys

Leu Phe

Glu Val

Gln Phe
275

Lys Pro
290

Leu Thr

Lys Val

Lys Thr

Ser Arg

165

Ser Ser Gly Leu Tyr
180

Asn Phe Gly Thr Gln
200

Asn Thr Lys Val Asp
215

Pro Pro Cys Pro Ala
230

Pro Pro Lys Pro Lys
245

Thr Cys Val Val Val
260

Asn Trp Tyr Val Asp
280

Arg Glu Glu Gln Phe
295

Val Val His Gln Asp
310

Ser Asn Lys Gly Leu
325

Lys Gly Gln Pro Arg
340

Glu Glu Met Thr Lys

Ser
185

Thr

Lys

Pro

Asp

Asp

265

Gly

Asn

Trp

Pro

170

Leu

Tyr

Thr

Pro

Thr

250

Val

Val

Ser

Leu

Ala
330

Ser Ser

Thr Cys

Val Glu
220

Val Ala

235

Leu Met

Ser His

Glu Val

Thr Phe
300

Asn Gly
315

Pro Ile

Glu Pro Gln Val

345

Asn Gln Val Ser

Val Val
190

Asn Val
205

Arg Lys

Gly Pro

Ile Ser

Glu Asp
270

His Asn
285

Arg Val

Lys Glu

Glu Lys

Tyr Thr
350

Leu Thr
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175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Val

His

Cys

Val
240

Thr

Glu

Lys

Ser

Lys
320

Ile

Pro

Leu
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355

Val Lys Gly Phe Tyr Pro Ser

370

375

Gly Gln Pro Glu Asn Asn Tyr

385

Asp Gly Ser

Trp Gln Gln

His Asn His
435

<210> 55

<211> 214
<212> PRT
<213> Homo

<400> 55

Asp Ile Gln

Asp Arg Val

Leu Ala Trp
35

Tyr Ala Ala
50

Ser Gly Ser

Phe Phe
405

Gly Asn
420

Tyr Thr

sapiens

Met Thr
5

Thr Ile

20

Tyr Gln

Ser Ser

Gly Thr

390

Leu Tyr

Val Phe

Gln Lys

Gln Ser

Thr Cys

Gln Lys

Leu Gln

55

Asp Phe

360

Asp

Lys

Ser

Ser

Ser
440

Pro

Arg

Pro

40

Ser

Thr

Ile Ala

Thr Thr

Lys Leu
410

Cys Ser
425

Leu Ser

Ser Ser
10

Ala Ser

25

Glu Lys

Gly Val

Leu Thr

Val

Pro
395

Thr

Val

Leu

Leu

Pro

Glu
380

Pro

Val

Met

Ser

Ser

Pro

Ser
60

Ser

365

Trp Glu Ser

Met Leu Asp

Asp Lys Ser
415

His Glu Ala
430

Pro Gly Lys
445

Ala Ser Val
15

Ile Ser Ser
30

Lys Ser Leu
45

Arg Phe Ser

Ser Leu Gln
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Asn

Ser
400

Arg

Leu

Trp

Ile

Pro
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65

Glu Asp

Thr Phe

Pro Ser

Thr Ala
130

Lys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

<210>
<211>
<212>
<213>

<400>

70 75

Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Thr Tyr
85 90

Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val
100 105 110

Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys
115 120 125

Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
135 140

Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn
150 155

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser
165 170

Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
180 185 190

Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr
195 200 205

Arg Gly Glu Cys

56
446
PRT
Homo sapiens

56

80

Pro Arg
95

Ala Ala

Ser Gly

Glu Ala

Ser Gln
160

Leu Ser

175

Val Tyr

Lys Ser

Glu Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val His Pro Gly Gly
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Ser Leu Arg Leu Ser

Ala Met

Ser Ala
50

Gly Arg
65

Gln Met

Lys Ser

Gly Thr

Phe Pro

130

Leu Gly
145

Trp Asn

Leu Gln

Ser Ser

20

His Trp
35

Ile Gly

Phe Thr

Asn Ser

Gly Val
100

Leu Val
115

Leu Ala

Cys Leu

Ser Gly

Val

Thr

Ile

Leu

85

Pro

Thr

Pro

Val

Ala
165

Cys Ala Gly Ser
25

Arg Gln Ala Pro
40

Gly Gly Gly Thr
55

Ser Arg Asp Asn
70

Arg Ala Glu Asp

Leu Leu Trp Phe
105

Val Ser Ser Ala
120

Cys Ser Arg Ser
135

Lys Asp Tyr Phe
150

Leu Thr Ser Gly

Ser Ser Gly Leu Tyr Ser Leu

180

185

Asn Phe Gly Thr Gln Thr Tyr

10

Gly

Gly

Tyr

Ala

Met

90

Gly

Ser

Thr

Pro

Val

170

Ser

Thr

Phe

Lys

Tyr

Lys

75

Ala

Glu

Thr

Ser

Glu
155

His

Ser

Cys

Thr Phe

Gly Leu
45

Ala Asp
60

Asn Ser

Met Tyr

Phe Tyr

Lys Gly

125

Glu Ser
140

Pro Val

Thr Phe

Val Val

Asn Val

Ser
30

Glu

Ser

Leu

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr
190

Asp
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15

Ser

Trp

Val

Tyr

Cys

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Tyr

Val

Lys

Leu

80

Ala

Gln

Val

Ala

Ser
160

Val

Pro

Lys
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Pro Ser
210

Glu Cys

225

Leu Phe

Glu Val

Gln Phe

Lys Pro

290

Leu Thr
305

Lys Val

Lys Thr

Ser Arg

Lys Gly

370

Gln Pro

195

Asn

Pro

Pro

Thr

Asn
275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Thr Lys Val

Pro Cys Pro
230

Pro Lys Pro

245

Cys Val Val
260

Trp Tyr Val

Glu Glu Gln

Val His Gln
310

Asn Lys Gly

325

Gly Gln Pro

340

Glu Met Thr

Tyr Pro Ser

Asn Asn Tyr

Asp
215

Ala

Lys

Val

Asp

Phe

295

Asp

Leu

Arg

Lys

Asp

375

Lys

200

Lys

Pro

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Thr

Pro

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Val

Val

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Glu

Ala
235

Met

His

Val

Phe

Gly
315

Ile

Val

Ser

Glu

Pro

205

Arg Lys
220

Gly Pro

Ile Ser

Glu Asp

His Asn
285

Arg Val
300

Lys Glu

Glu Lys

Tyr Thr

Leu Thr
365

Trp Glu
380

Met Leu

Cys Cys

Ser Val

Arg Thr
255

Pro Glu
270

Ala Lys

Val Ser

Tyr Lys

Thr Ile
335

Leu Pro

350

Cys Leu

Ser Asn

Asp Ser
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Val

Phe
240

Pro

Val

Thr

Val

Cys
320

Ser

Pro

Val

Gly

Asp
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385

390

395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp

405

Gln Gln Gly Asn Val

420

Asn His Tyr Thr Gln

<210>
<211>
<212>
<213>

<400>

435

57

450

PRT

Homo sapiens

57

Glu Val GIn Leu Val

Ser Leu Arg Leu Ser

20

Ala Met His Trp Val

35

Ser Ala Ile Gly Thr

50

Gly Arg Phe Thr Ile

65

Gln Met Asn Ser Leu

85

Lys Ser Gly Val Pro

Phe Ser Cys Ser
425

Lys Ser Leu Ser
440

Gln Ser Gly Gly

Cys Ala Gly Ser
25

Arg Gln Ala Pro
40

Gly Gly Gly Thr
55

Ser Arg Asp Asn
70

Arg Ala Glu Asp

Leu Leu Trp Phe

410 415

Val Met His Glu Ala Leu His
430

Leu Ser Pro Gly Lys
445

Gly Leu Val His Pro Gly Gly
10 15

Gly Phe Thr Phe Ser Ser Tyr
30

Gly Lys Gly Leu Glu Trp Val
45

Tyr Tyr Ala Asp Ser Val Lys
60

Ala Lys Asn Ser Leu Tyr Leu
75 80

Met Ala Met Tyr Tyr Cys Ala
90 95

Gly Glu Phe Tyr Trp Gly Gln
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Gly Thr Leu
115

Phe Pro Leu
130

Leu Gly Cys

145

Trp Asn Ser

Leu Gln Ser

Ser Ser Ser
195

Pro Ser Asn
210

Lys Thr His

225

Pro Ser Val

Ser Arg Thr

Asp Pro Glu
275

Asn Ala Lys

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro
260

Val

Thr

Thr Val

Pro Ser

Val Lys
150

Ala Leu

165

Gly Leu

Gly Thr

Lys Val

Cys Pro
230

Leu Phe

245

Glu Val

Lys Phe

Ser

Ser
135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Ser
120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp
280

105

Ala

Ser

Phe

Gly

Leu
185

Tyr

Lys

Pro

Lys

Val
265

Tyr

Ser

Thr

Pro

Val
170

Ser

Ile

Val

Ala

Pro
250

Val

Val

Lys Pro Arg Glu Glu Gln

Thr

Ser

Glu
155

His

Ser

Cys

Glu

Pro
235

Lys

Val

Asp

Tyr

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Asn

Gly
125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val
285

Ser

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser
270

Thr
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Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Val

Ala

Ser
160

Val

Pro

Lys

Asp

Gly
240

Ile

Glu

His

Arg
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290

Val Val
305

Glu Tyr

Lys Thr

Thr Leu

Thr Cys
370

Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly Lys
450

<210>
<211>
<212>
<213>

<400>

295

Ser Val Leu Thr Val Leu His Gln
310

Lys Cys Lys Val Ser Asn Lys Ala
325 330

Ile Ser Lys Ala Lys Gly Gln Pro
340 345

Pro Pro Ser Arg Asp Glu Leu Thr
355 360

Leu Val Lys Gly Phe Tyr Pro Ser
375

Asn Gly GIn Pro Glu Asn Asn Tyr
390

Ser Asp Gly Ser Phe Phe Leu Tyr
405 410

Arg Trp Gln Gln Gly Asn Val Phe
420 425

Leu His Asn His Tyr Thr Gln Lys
435 440
58
215
PRT

Homo sapiens

58

Asp
315

Leu

Arg

Lys

Asp

Lys
395

Ser

Ser

Ser

300

Trp Leu Asn Gly Lys
320

Pro Ala Pro Ile Glu
335

Glu Pro Gln Val Tyr
350

Asn Gln Val Ser Leu
365

Ile Ala Val Glu Trp
380

Thr Thr Pro Pro Val
400

Lys Leu Thr Val Asp
415

Cys Ser Val Met His
430

Leu Ser Leu Ser Pro
445

- 122 -

SS90l 10-1024758



Glu Ile
1

Glu Arg

Leu Ala

Tyr Asp
50

Ser Gly
65

Glu Asp

Leu Thr

Ala Pro

Gly Thr

130

Ala Lys
145

Gln Glu

Ser Ser

Val

Ala

Trp

35

Ala

Ser

Phe

Phe

Ser

115

Ala

Val

Ser

Thr

Leu Thr Gln Ser
5

Thr Leu Ser Cys
20

Tyr Gln Gln Lys

Ser Asn Arg Ala
55

Gly Thr Asp Phe
70

Ala Val Tyr Tyr
85

Gly Gly Gly Thr
100

Val Phe Ile Phe

Ser Val Val Cys
135

Gln Trp Lys Val
150

Val Thr Glu Gln
165

Leu Thr Leu Ser
180

Pro Ala Thr Leu
10

Arg Ala Ser Gln
25

Pro Gly GIn Ala
40

Thr Gly Ile Pro

Thr Leu Thr Ile
75

Cys Gln GIn Arg
90

Lys Val Glu Ile
105

Pro Pro Ser Asp
120

Leu Leu Asn Asn

Ser

Ser

Pro

Ala

60

Ser

Ser

Lys

Glu

Phe
140

Leu Ser Pro Gly
15

Val Ser Ser Tyr
30

Arg Leu Leu Ile
45

Arg Phe Ser Gly

Ser Leu Glu Pro
80

Asn Trp Pro Ala
95

Arg Thr Val Ala
110

Gln Leu Lys Ser
125

Tyr Pro Arg Glu

Asp Asn Ala Leu Gln Ser Gly Asn Ser

155

160

Asp Ser Lys Asp Ser Thr Tyr Ser Leu

170

175

Lys Ala Asp Tyr Glu Lys His Lys Val

185

190
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Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
195 200 205

Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 59

<211> 24

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature
<222> (18)..(23)

<223> nis a, c, g, or t

<400> 59
ggccggatag gectccannn nnnt

<210> 60

<211> 21

<212> DNA

<213> Homo sapiens

<400> 60
ggggtcagge tggaactgag g

<210> 61

<211> 19

<212> DNA

<213> Homo sapiens

<400> 61
tgaggacgct gaccacacg

<210> 62

<211> 54

<212> DNA

<213> Homo sapiens
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24

21

19
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<400> 62
cagcagaagc ttctagacca ccatggacat gagggtcctc gctcagctcee tggg 54

<210> 63

<211> 34

<212> DNA

<213> Homo sapiens

<400> 63
cttgtcgact caacactctc ccctgttgaa gctce 34

<210> 64

<211> 43

<212> DNA

<213> Homo sapiens

<400> 64
acaacaaagc ttctagacca ccatggagtt ggggctgaac tgg 43

<210> 65

<211> 32

<212> DNA

<213> Homo sapiens

<400> 65
gtggaggcac tagagacggt gaccaggatt cc 32

<210> 66

<211> 228

<212> PRT

<213> Homo sapiens

<400> 66

Asp Thr Gln Glu Lys Glu Val Arg Ala Met Val Gly Ser Asp Val Glu

1 5 10 15

Leu Ser Cys Ala Cys Pro Glu Gly Ser Arg Phe Asp Leu Asn Asp Val

- 125 -
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Tyr Val Tyr
35

Ile Pro Gln
50

Arg Ala Leu
65

Arg Leu Phe

Val Leu Ser

Thr Leu His
115

His Ser Pro
130

Gly Tyr Pro

145

Leu Leu Asp

Gly Leu Tyr

Val Asn Ile

195

Thr Val Gly

20

Trp Gln Thr

Asn Ser Ser

Met Ser Pro
70

Asn Val Thr
85

25

Ser Glu Ser Lys Thr Val Val

40

45

Leu Glu Asn Val Asp Ser Arg

95

60

Ala Gly Met Leu Arg Gly Asp

75

Pro Gln Asp Glu Gln Lys Phe

90

Gln Ser Leu Gly Phe Gln Glu Val Leu Ser

100

Val Ala Ala

Ser Gln Asp

105

Asn Phe Ser Val Pro Val Val

120

125

Glu Leu Thr Phe Thr Cys Thr

135

140

Arg Pro Asn Val Tyr Trp Ile Asn Lys Thr

150

155

Gln Ala Leu Gln Asn Asp Thr Val Phe Leu

165

Asp Val Val
180

Gly Cys Cys

Ser Gln Thr

170

Ser Val Leu Arg Ile Ala Arg

185

30

Thr

Tyr

Phe

His

Val

110

Ser

Ser

Asp

Asn

Thr
190

Tyr His

Arg Asn

Ser Leu
80

Cys Leu
95

Glu Val

Ala Pro

Ile Asn

Asn Ser
160

Met Arg
175

Pro Ser

Ile Glu Asn Val Leu Leu Gln Gln Asn Leu

200

205

Gly Asn Asp Ile Gly Glu Arg Asp Lys Ile
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210

Thr Glu Asn Pro
225

<210> 67
<211> 139
<212> PRT

<213> Homo sapiens

<400> 67

Asp Thr Gln Glu

Leu Ser Cys Ala
20

Tyr Val Tyr Trp
35

Ile Pro Gln Asn
50

Arg Ala Leu Met
65

Arg Leu Phe Asn

Val Leu Ser Gln
100

Thr Leu His Val
115

His Ser Pro Ser

Lys

Cys

Gln

Ser

Ser

Val

85

Ser

215

220

Glu Val Arg Ala Met Val Gly Ser Asp Val Glu

Pro Glu Gly Ser
25

Thr Ser Glu Ser
40

15

Arg Phe Asp Leu Asn Asp Val

30

Lys Thr Val Val Thr Tyr His

45

Ser Leu Glu Asn Val Asp Ser Arg Tyr Arg Asn

55

Pro Ala Gly Met
70

60

Leu Arg Gly Asp Phe Ser Leu

80

Thr Pro Gln Asp Glu Gln Lys Phe His Cys Leu

95

Leu Gly Phe Gln Glu Val Leu Ser Val Glu Val

105

Ala Asn Phe Ser
120

Asp Glu Leu Thr

110

Val Pro Val Val Ser Ala Pro

125
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130

<210>
<211>
<212>
<213>

<400>

68
127
PRT
Homo

68

Leu Gly Phe

1

Ala Asn Phe

Asp Glu Leu

35

Asn Val Tyr

50

Leu Gln Asn

65

Val Ser Val

Cys Ile Glu

Thr Gly Asn

<210>
<211>
<212>
<213>

115

69
39
DNA
Homo

sapiens

GIn G

=

Ser Val
20

Thr Phe

@

Trp 1

Asp Thr

Leu Arg
85

Asn Val
100

Asp Ile

sapiens

135

Val Leu Ser Val Glu Val Thr Leu His Val Ala

10

15

Pro Val Val Ser Ala Pro His Ser Pro Ser Gln

25

30

Thr Cys Thr Ser Ile Asn Gly Tyr Pro Arg Pro

40

45

Asn Lys Thr Asp Asn Ser Leu Leu Asp Gln Ala

55

60

Val Phe Leu Asn Met Arg Gly Leu Tyr Asp Val

70

75

80

Ile Ala Arg Thr Pro Ser Val Asn Ile Gly Cys

90

95

Leu Leu Gln GIn Asn Leu Thr Val Gly Ser Gln

105

110

Gly Glu Arg Asp Lys Ile Thr Glu Asn Pro

120

125
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<400> 69
cgacggagca cgaggacacg acaggacgaa ggagagaaa

<210> 70

<211> 451

<212> PRT

<213> Homo sapiens

<400> 70

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10

Ser Leu Arg Leu Ser Cys Ala Gly Ser Gly Phe
20 25

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40

Ala Tyr Ile Lys Gln Asp Gly Asn Glu Lys Tyr
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
65 70 75

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90

Ala Arg Glu Gly Ile Leu Trp Phe Gly Asp Leu
100 105

Gln Gly Ile Leu Val Thr Val Ser Ser Ala Ser
115 120

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr

15

Thr Phe Ser Ser
30

Gly Leu Glu Trp
45

Tyr Val Asp Ser
60

Lys Lys Ser Leu

Ala Val Tyr Tyr
95

Pro Thr Phe Trp
110

Thr Lys Gly Pro
125

Ser Gly Gly Thr
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Tyr

Val

Val

Tyr

80

Cys

Gly

Ser

39
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130

Ala Leu Gly Cys

145

Ser Trp Asn Ser

Val Leu Gln Ser

Pro Ser

Lys Pro
210

Asp Lys

225

Gly Pro

Ile Ser

Glu Asp

His Asn
290

Arg Val
305

Lys Glu

Ser
195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

180

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Leu

Gly
165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Thr

Val

Cys
325

Val
150

Ala

Gly

Gly

Lys

Cys
230

Leu

Glu

Lys

Lys

Leu
310

Lys

135

Lys

Leu

Leu

Thr

Val

215

Pro

Phe

Val

Phe

Pro

295

Thr

Val

Asp Tyr

Thr Ser

Tyr Ser
185

Gln Thr
200

Asp Lys

Pro Cys

Pro Pro

Thr Cys
265

Asn Trp
280

Arg Glu

Val Leu

Ser Asn

Phe

Gly
170

Leu

Tyr

Lys

Pro

Lys

250

Val

Tyr

Glu

His

Lys
330

Pro
155

Val

Ser

Ile

Val

Ala
235

Pro

Val

Val

Gln

Gln
315

Ala

140

Glu Pro Val

His Thr Phe

Ser Val Val
190

Cys Asn Val
205

Glu Pro Lys
220

Pro Glu Leu

Lys Asp Thr

Val Asp Val
270

Asp Gly Val
285

Tyr Asn Ser
300

Asp Trp Leu

Leu Pro Ala
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Thr

Pro
175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro
335

Val
160

Ala

Val

His

Cys

Gly
240

Met

His

Val

Tyr

Gly
320

Ile
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Glu Lys Thr

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
340 345 350

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser

355

Leu Thr Cys

370

Trp Glu Ser

385

360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
390 395 400

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val

Asp Lys Ser

405 410 415

Arg Trp GIn Gln Gly Asn Val Phe Ser Cys Ser Val Met
420 425 430

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

435

Pro Gly Lys

450

<210>
<211>
<212>
<213>

<400>

71
451
PRT
Homo

71

440 445

sapiens

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30
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Trp

Ala

Lys

65

Leu

Ala

Gln

Val

Ala
145

Ser

Val

Pro

Lys

Met Ser
35

Tyr Ile
50

Gly Arg

Gln Met

Arg Glu

Gly Thr
115

Phe Pro
130

Leu Gly

Trp Asn

Leu Gln

Ser Ser

195

Pro Ser

Trp Val Arg Gln Ala Pro Gly Lys

Lys Gln Asp Gly
55

Phe Thr Ile Ser
70

Asn Ser Leu Arg
85

Gly Ile Leu Trp
100

Leu Val Thr Val

Leu Ala Pro Ser
135

Cys Leu Val Lys

150

Ser Gly Ala Leu

165

Ser Ser Gly Leu
180

Ser Leu Gly Thr

Asn Thr Lys Val

40

Asn Glu

Arg Asp

Ala Glu

Phe Gly
105

Ser Ser
120

Ser Lys

Asp Tyr

Thr Ser

Tyr Ser
185

Gln Thr
200

Asp Lys

Lys

Asn

Asp

90

Asp

Ala

Ser

Phe

Gly

170

Leu

Tyr

Lys

Tyr

Ala

75

Thr

Leu

Ser

Thr

Pro
155

Val

Ser

Ile

Val

Gly Leu Glu
45

Tyr Val Asp
60

Lys Asn Ser

Ala Val Tyr

Pro Thr Phe
110

Thr Lys Gly
125

Ser Gly Gly
140

Glu Pro Val

His Thr Phe

Ser Val Val
190

Cys Asn Val
205

Glu Pro Lys
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Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Val

Val

Tyr

80

Cys

Gly

Ser

Ala

Val
160

Ala

Val

His

Cys
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210

Asp Lys

225

Gly Pro

Ile Ser

Glu Asp

His Asn
290

Arg Val

305

Lys Glu

Glu Lys

Tyr Thr

Leu Thr
370

Trp Glu
385

Val Leu

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asp

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Thr

Phe
245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

Gly

Asp
405

215

Cys Pro

230

Leu Phe

Glu Val

Lys Phe

Lys Pro
295

Leu Thr

310

Lys Val

Lys Ala

Ser Arg

Lys Gly
375

Gln Pro
390

Gly Ser

Pro Cys Pro Ala
235

Pro Pro Lys Pro
250

Thr Cys Val Val
265

Asn Trp Tyr Val
280

Arg Glu Glu Gln

Val Leu His Gln

315

Ser Asn Lys Ala
330

Lys Gly GIn Pro
345

Asp Glu Leu Thr
360

Phe Tyr Pro Ser

Glu Asn Asn Tyr

395

Phe Phe Leu Tyr
410

220

Pro Glu Leu Leu Gly

Lys Asp Thr

Val Asp Val
270

Asp Gly Val
285

Tyr Asn Ser
300

Asp Trp Leu

Leu Pro Ala

Arg Glu Pro
350

Lys Asn Gln
365

Asp Ile Ala
380

Lys Thr Thr

Ser Lys Leu
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Leu
255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr
415

240

Met

His

Val

Tyr

Gly
320

Ile

Val

Ser

Glu

Pro
400

Val
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Asp Lys Ser Arg Trp
420

His Glu Ala Leu His
435

Pro Gly Lys
450

<210> 72

<211> 447

<212> PRT

<213> Homo sapiens

<400> 72

Gln Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser
20

Gly Met His Trp Val
35

Ala Val Ile Trp Tyr
50

Glu Gly Arg Phe Thr
65

Leu Gln Met Asn Ser
85

Ala Arg Asp Leu Asn

GIn Gln Gly Asn Val Phe Ser Cys Ser Val Met
425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
440 445

Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
10 15

Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
25 30

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45

Asp Gly Ser Lys Lys Tyr Tyr Ala Asp Ser Val
55 60

Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Leu Arg Ala Glu Asp Thr Ala Val Phe Tyr Cys
90 95

Ile Met Val Trp Gly Ile Phe Asp Tyr Trp Gly
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Gln

Val

Ala
145

Ser

Val

Pro

Lys

Val
225

Phe

Pro

Val

Thr

Gly Thr
115

Phe Pro
130

Leu Gly

Trp Asn

Leu Gln

Ser Ser
195

Pro Ser
210

Glu Cys

Leu Phe

Glu Val

Gln Phe
275

100

Leu Val Thr

Leu Ala Pro

Cys Leu Val
150

Ser Gly Ala
165

Ser Ser Gly
180

Asn Phe Gly

Asn Thr Lys

Pro Pro Cys
230

Pro Pro Lys
245

Thr Cys Val
260

Asn Trp Tyr

Val

Cys
135

Lys

Leu

Leu

Thr

Val

215

Pro

Pro

Val

Val

Ser
120

Ser

Asp

Thr

Tyr

Gln
200

Asp

Ala

Lys

Val

Asp
280

105

Ser

Arg

Tyr

Ser

Ser
185

Thr

Lys

Pro

Asp

Asp
265

Gly

Ala

Ser

Phe

Gly
170

Leu

Tyr

Thr

Pro

Thr

250

Val

Val

Lys Pro Arg Glu Glu Gln Phe Asn Ser

Ser

Thr

Pro
155

Val

Ser

Thr

Val

Val
235

Leu

Ser

Glu

Thr

Thr

Ser

140

Glu

His

Ser

Cys

Glu

220

Ala

Met

His

Val

Phe

110

Lys Gly
125

Glu Ser

Pro Val

Thr Phe

Val Val
190

Asn Val
205

Arg Lys

Gly Pro

Ile Ser

Glu Asp
270

His Asn
285

Arg Val
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Pro

Thr

Thr

Pro

175

Thr

Asp

Cys

Ser

Arg

255

Pro

Ala

Val

Ser

Ala

Val
160

Ala

Val

His

Cys

Val
240

Thr

Glu

Lys

Ser
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290

Val Leu Thr

305

Cys Lys Val

Ser Lys Thr

295

310

325

Pro Ser Arg Glu Glu Met Thr

355

Val Lys Gly Phe Tyr Pro Ser

370

Gly Gln Pro
385

Asp Gly Ser

375

Glu Asn Asn Tyr

390

Phe Phe Leu Tyr

405

Lys
360

Asp

Lys

Ser

Trp Gln Gln Gly Asn Val Phe Ser

His Asn His
435

<210> 73
<211> 451
<212> PRT
<213> Homo

<400> 73

Glu Val Gln

Tyr Thr Gln Lys

sapiens

5

Ser
440

315

330

345

Asn Gln Val

Ile Ala Val

300

Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr

350

Ser Leu Thr
365

Glu Trp Glu
380

Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys

320

Thr Ile

335

Leu Pro

Cys Leu

Ser Asn

Thr Thr Pro Pro Met Leu Asp Ser

395

Lys Leu Thr
410

Cys Ser Val
425

Val Asp Lys

Met His Glu
430

400

Ser Arg
415

Ala Leu

Leu Ser Leu Ser Pro Gly Lys

10

445
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Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

15
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Ser

Trp

Lys
65

Leu

Val

Ala
145

Ser

Val

Pro

Leu Arg Leu
20

Met Ser Trp
35

Tyr Ile Lys
50

Gly Arg Phe

Gln Met Asn

Arg Asp Gly
100

Gly Ile Leu
115

Phe Pro Leu
130

Leu Gly Cys

Trp Asn Ser

Leu Gln Ser
180

Ser Ser Ser

Ser Cys Val

Val Arg Gln

Gln Asp Gly
55

Thr Ile Ser
70

Ser Leu Arg
85

Ile Leu Trp

Val Thr Val

Ala Pro Ser
135

Leu Val Lys

150

Gly Ala Leu

165

Ser Gly Leu

Leu Gly Thr

Gly Ser Gly Phe

40

Ser

Arg

Phe

Ser

120

Ser

Asp

Thr

Tyr

25

Pro Gly

Glu Lys

Asp Asn

Glu Asp
90

Gly Asp
105

Ser Ala

Lys Ser

Tyr Phe

Ser Gly
170

Ser Leu
185

Thr Tyr

Lys

Tyr

75

Thr

Ser

Thr

Pro
155

Val

Ser

Ile

Thr Phe Ser
30

Gly Leu Glu
45

Tyr Val Asp
60

Lys Asn Ser

Ala Val Tyr

Pro Thr Tyr
110

Thr Lys Gly

Ser Gly Gly
140

Glu Pro Val

His Thr Phe

Ser Val Val
190

Cys Asn Val

- 137 -

Ser

Trp

Ser

Leu

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Tyr

Val

Val

Tyr

80

Cys

Ser

Val
160

Val

His
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Lys Pro
210

Asp Lys

225

Gly Pro

Ile Ser

Glu Asp

His Asn

290

Arg Val
305

Lys Glu

Glu Lys

Tyr Thr

Leu Thr

370

Trp Glu

195

Ser

Thr

Ser

Arg

Pro

275

Ala

Val

Tyr

Thr

Leu

355

Cys

Ser

Asn

His

Val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Thr

Thr

Phe
245

Pro

Val

Thr

Val

Cys

325

Ser

Pro

Val

200

Lys Val Asp
215

Cys Pro Pro

230

Leu Phe Pro

Glu Val Thr

Lys Phe Asn
280

Lys Pro Arg
295

Leu Thr Val

310

Lys Val Ser

Lys Ala Lys

Ser Arg Asp
360

Lys Gly Phe
375

Lys Lys Val

Cys Pro Ala
235

Pro Lys Pro

250

Cys Val Val
265

Trp Tyr Val

Glu Glu GIn

Leu His Gln
315

Asn Lys Ala

330

Gly Gln Pro
345

Glu Leu Thr

Tyr Pro Ser

Asn Gly GIn Pro Glu Asn Asn Tyr

205

Glu Pro Lys
220

Pro Glu Leu

Lys Asp Thr

Val Asp Val
270

Asp Gly Val
285

Tyr Asn Ser
300

Asp Trp Leu

Leu Pro Ala

Arg Glu Pro
350

Lys Asn Gln
365

Asp Ile Ala
380

Lys Thr Thr
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Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Cys

Gly
240

Met

His

Val

Tyr

Gly
320

Ile

Val

Ser

Glu

Pro
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385 390 395

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
405 410

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
420 425

His Glu Ala Leu His Asn His Tyr Thr Gln Lys
435 440

Pro Gly Lys
450

<210> 74

<211> 451

<212> PRT

<213> Homo sapiens

<400> 74

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25

Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40

Ala Tyr Ile Lys Gln Asp Gly Ser Glu Lys Tyr
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
65 70 75

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

400

Ser Lys Leu Thr Val
415

Ser Cys Ser Val Met
430

Ser Leu Ser Leu Ser
445

Val Gln Pro Gly Gly
15

Thr Phe Ser Ser Tyr
30

Gly Leu Glu Trp Val
45

Tyr Val Asp Ser Val
60

Lys Asn Ser Leu Tyr
80

Ala Val Tyr Tyr Cys
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Ala Arg

Gln Gly

Val Phe
130

Ala Leu

145

Ser Trp

Val Leu

Pro Ser

Lys Pro

210

Asp Lys
225

Gly Pro

Ile Ser

Glu Asp

Asp Gly
100

Thr Leu
115

Pro Leu

Gly Cys

Asn Ser

Gln Ser
180

Ser Ser
195

Ser Asn

Thr His

Ser Val

Arg Thr
260

Pro Glu

85

Ile

Val

Ala

Leu

Gly
165

Ser

Leu

Thr

Thr

Phe

245

Pro

Val

Leu Trp

Thr Val

Pro Ser
135

Val Lys

150

Ala Leu

Gly Leu

Gly Thr

Lys Val

215

Cys Pro
230

Leu Phe

Glu Val

Phe

Ser
120

Ser

Asp

Thr

Tyr

Gln
200

Asp

Pro

Pro

Thr

Gly
105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys
265

Lys Phe Asn Trp

90

Asp Ile

Ala Ser

Ser Thr

Phe Pro
155

Gly Val

170

Leu Ser

Tyr Ile

Lys Val

Pro Ala
235

Lys Pro

250

Val Val

Tyr Val

Pro Thr Tyr
110

Thr Lys Gly
125

Ser Gly Gly
140

Glu Pro Val

His Thr Phe

Ser Val Val
190

Cys Asn Val
205

Glu Pro Lys
220

Pro Glu Leu

Lys Asp Thr

Val Asp Val
270

Asp Gly Val
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95

Trp Gly

Pro Ser

Thr Ala

Thr Val
160

Pro Ala

175

Thr Val

Asn His

Ser Cys

Leu Gly
240

Leu Met

255

Ser His

Glu Val
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275

His Asn Ala
290

Arg Val Val

305

Lys Glu Tyr

Glu Lys Thr

Tyr Thr Leu
355

Leu Thr Cys
370

Trp Glu Ser

385

Val Leu Asp

Asp Lys Ser

His Glu Ala
435

Pro Gly Lys
450

<210> 75
<211> 448

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg
420

Thr Lys Pro
295

Val Leu Thr
310

Cys Lys Val
325

Ser Lys Ala

Pro Ser Arg

Val Lys Gly
375

Gly Gln Pro
390

Asp Gly Ser
405

Trp Gln Gln

280

Arg Glu Glu Gln Tyr

300

Val Leu His Gln Asp

315

Ser Asn Lys Ala Leu

330

Lys Gly Gln Pro Arg

Asp
360

Phe

Glu

Phe

345

Glu Leu Thr

Tyr Pro Ser

Asn Asn Tyr
395

Phe Leu Tyr
410

Lys

Asp
380

Lys

Ser

Gly Asn Val Phe Ser

425

Leu His Asn His Tyr Thr Gln Lys

440

Ser

285

Asn Ser Thr

Trp Leu Asn

Pro Ala Pro
335

Glu Pro Gln
350

Asn Gln Val
365

Ile Ala Val

Thr Thr Pro

Lys Leu Thr
415

Cys Ser Val
430

Leu Ser Leu
445
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Tyr

Gly
320

Ile

Val

Ser

Glu

Pro
400

Val

Met

Ser
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<212> PRT
<213> Homo

<400> 75

Glu Val Gln

Ser Leu Arg

Ala Met His
35

Ser Ala Ile
50

Gly Arg Phe
65

Gln Met Asn

Arg Val Val

Leu Val Thr
115

Leu Ala Pro
130

Cys Leu Val
145

Ser Gly Ala

sapiens

Leu Val

Leu Ser
20

Trp Val

Thr Ile

Ser Leu
85

Val Val
100

Val Ser

Ser Ser

Lys Asp

Leu Thr

Gln Ser Gly Gly Gly Leu Val His

Cys Ala Gly Ser
25

Arg Gln Ala Pro
40

Gly Gly Gly Thr
55

Ser Arg Asp Asn
70

Arg Ala Glu Asp

Val Gly Phe Phe
105

Ser Ala Ser Thr
120

Lys Ser Thr Ser
135

Tyr Phe Pro Glu
150

Ser Gly Val His

10

Gly Phe

Gly Lys

Tyr Tyr

Ala Lys
75

Met Ala
90

Asp Tyr

Lys Gly

Gly Gly

Pro Val
155

Thr Phe

Thr Phe

Gly Leu
45

Ala Asp
60

Asn Ser

Val Tyr

Trp Gly

Pro Ser
125

Thr Ala
140

Thr Val

Pro Ala

Pro Gly Gly
15

Ser Ser Tyr
30

Glu Trp Val

Ser Val Lys

Leu Tyr Leu
80

Tyr Cys Ala
95

Gln Gly Thr
110

Val Phe Pro

Ala Leu Gly

Ser Trp Asn
160

Val Leu Gln
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Ser

Ser

Asn

His
225

Val

Thr

Glu

Lys

Ser
305

Lys

Ile

Pro

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Gly Leu
180

Gly Thr
195

Lys Val

Cys Pro

Leu Phe

Glu Val
260

Lys Phe
275

Lys Pro

Leu Thr

Lys Val

Lys Ala
340

Ser Arg

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Asp

170

175

Ser Leu Ser Ser Val Val Thr Val Pro Ser

Thr Tyr Ile
200

Lys Lys Val
215

Cys Pro Ala

230

Pro Lys Pro

Cys Val Val

Trp Tyr Val
280

Glu Glu GIn
295

Leu His Gln
310

Asn Lys Ala

Gly Gln Pro

Glu Leu Thr

185

190

Cys Asn Val Asn His Lys Pro

Glu Pro Lys

Pro Glu Leu
235

Lys Asp Thr
250

Val Asp Val
265

Asp Gly Val

Tyr Asn Ser

Asp Trp Leu
315

Leu Pro Ala
330

Arg Glu Pro
345

Lys Asn Gln

205

Ser Cys Asp Lys

Leu Gly Gly Pro

Leu Met Ile Ser

255

Ser His Glu Asp

270

Glu Val His Asn

285

Thr Tyr Arg Val

Asn Gly Lys Glu

Pro Ile Glu Lys

335

Gln Val Tyr Thr

350

Val Ser Leu Thr
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Ser

Ser

Thr

Ser
240

Arg

Pro

Ala

Val

Tyr
320

Thr

Leu

Cys
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355

360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu

370

Asn Gly Gln Pro Glu

385

Ser Asp Gly Ser Phe

405

Arg Trp Gln Gln Gly

Leu His

<210>
<211>
<212>
<213>

<400>

Glu Val

Asn
435

76
451
PRT
Homo

76

Gln

Ser Leu Arg

Trp Met

Ala Tyr
50

Ser
35

Lys Gly Arg

420

His Tyr

sapiens

Leu Val

Leu Ser

20

Trp Val

Lys Gln

Phe Thr

375 380

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
390 395

Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
410 415

Asn Val Phe Ser Cys Ser Val Met His Glu
425 430

Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
440 445

Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

10 15

Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser
25 30

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp
40 45

Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser
55 60

Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu
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Ser

Asp
400

Ser

Ala

Lys

Tyr

Val

Val

Tyr
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65

Leu Gln Met

Ala Arg Asp

Gln Gly Thr
115

Val Phe Pro
130

Ala Leu Gly

145

Ser Trp Asn

Val Leu Gln

Pro Ser Ser
195

Lys Pro Ser
210

Asp Lys Thr

225

Gly Pro Ser

Ile Ser Arg

Asn

Gly

100

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

Val

Thr

Ser
85

Ile

Val

Ala

Leu

Gly
165

Ser

Leu

Thr

Thr

Phe
245

Pro

70

Leu Arg Ala Glu Asp

Leu Trp

Thr Val

Pro Ser
135

Val Lys

150

Ala Leu

Gly Leu

Gly Thr

Lys Val

215

Cys Pro
230

Leu Phe

Glu Val

Phe

Ser
120

Ser

Asp

Thr

Tyr

Gln
200

Asp

Pro

Pro

Thr

Gly

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Pro

Cys

90

Asp

Ala

Ser

Phe

Gly
170

Leu

Tyr

Lys

Pro

Lys
250

Val

75

Thr

Leu

Ser

Thr

Pro
155

Val

Ser

Ile

Val

Ala
235

Pro

Val

Ala

Pro

Thr

Ser
140

Glu

His

Ser

Cys

Glu

220

Pro

Lys

Val

Val Tyr

Thr Tyr
110

Lys Gly
125

Gly Gly

Pro Val

Thr Phe

Val Val
190

Asn Val
205

Pro Lys

Glu Leu

Asp Thr

Asp Val
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Tyr
95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu
255

Ser

80

Cys

Gly

Ser

Ala

Val
160

Ala

Val

His

Cys

Gly
240

Met

His
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Glu Asp Pro
275

His Asn Ala
290

Arg Val Val

305

Lys Glu Tyr

Glu Lys Thr

Tyr Thr Leu
355

Leu Thr Cys
370

Trp Glu Ser

385

Val Leu Asp

Asp Lys Ser

His Glu Ala
435

Pro Gly Lys
450

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg
420

Val Lys Phe

Thr Lys Pro
295

Val Leu Thr
310

Cys Lys Val
325

Ser Lys Ala

Pro Ser Arg

Val Lys Gly
375

Gly Gln Pro
390

Asp Gly Ser
405

Trp Gln Gln

265

Asn Trp Tyr Val
280

Arg Glu Glu Gln

Val Leu His Gln

315

Ser Asn Lys Ala
330

Lys Gly GIn Pro
345

Asp Glu Leu Thr
360

Phe Tyr Pro Ser

Glu Asn Asn Tyr

395

Phe Phe Leu Tyr
410

Gly Asn Val Phe
425

Leu His Asn His Tyr Thr Gln Lys

440

270

Asp Gly Val
285

Tyr Asn Ser
300

Asp Trp Leu

Leu Pro Ala

Arg Glu Pro
350

Lys Asn Gln
365

Asp Ile Ala
380

Lys Thr Thr

Ser Lys Leu

Ser Cys Ser
430

Ser Leu Ser
445
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Glu

Thr

Asn

Pro

335

Gln

Val

Val

Pro

Thr

415

Val

Leu

Val

Tyr

Gly
320

Ile

Val

Ser

Glu

Pro
400

Val

Met

Ser
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