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, A, A9
nole] Ao 7|stH(E [Kabat et al (1991) Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, Md] #=). E¥ =1
A2 FAE FYoll AFA7I=d Addoz #AEA] gARE, begst a7r] V%, odE EW, FA &4
A A 2= (ADCO) ol A @A 9] ol s AA .

N
-

(
4

e

2ol A o1gd uf, o] "Zrh G"e I AFE AYAE A opnwat A71E A G 27HE o
g "R AW Qe mE COR'EFE opulnal 2y W/mE zshy 2xeiy g ¥gd S
ST, T Gt EE FRT A7) Bl e bk e 27bE 49 7] ol9ld] bW mrel
d71eltt.

BAEE 7 992 B AT ddy 2 7bd doaRE Aok dhte] (IR A, S4Hez o
= 2709 CDR Mg, zela B 49 o® 3719 R HdS £t} A2l (DR A Ae] Hdolr =A =
ARk, FhARE AL 7piAe A E I 7 &) o] 8= Kabat B olE HItate], (DRO] vhddt A7t &4
q 3]

rlr
o)
[o
o,
2

Howm o]gHa vt
approach for determining antibody complementarity determining regions." Mol Immunol. 2010;47:694-700<
ZFz3std). Chothia AYe %23 FEX g9 Ao ARG (Chothia et al. "Conformations of
immunoglobulin hypervariable regions." Nature. 1989;342:877-883). A= tjel&d (DR A= Ag glo],
&1 [Honegger, "Yet another numbering scheme for immunoglobulin variable domains: an automatic
modeling and analysis tool." J Mol Biol. 2001;309:657-670; Ofran et al. "Automated identification of
complementarity determining regions (CDRs) reveals peculiar characteristics of CDRs and B cell

& Ao|th("Zhao et al. A germline knowledge based computational

epitopes.” J Immunol. 2008;181:6230-6235; Almagro "Identification of differences in the specificity-
determining residues of antibodies that recognize antigens of different size: implications for the
rational design of antibody repertoires." J Mol Recognit. 2004;17:132-143; % Padlanet al.
"Identification of specificity-determining residues in antibodies." Faseb J. 1995;9:133-139]¢] <J3) 7l

N AEe e, o]5L 2zt B S44ow greA AT,

Edol A o] & npel o], fof "FASE FA"s HAAAom FAT A9 AT owNH g5 dAE
ARQFT, tA] ehd, A7) ARES A E e AFeR EAT 5 e vbed AdRd Edd
o2 Alflsta Tdsttt. HAdEE FAe L SolHola wd FAA Felol i A, Avrt, Aol
o ARJNA(ANFEZ)ol sl AFe Aoldt IAE EFete eI A Axwd dxAow, 74 ddz
2 AT F Aol gL A2zl disl AgEn. ddS2 8 FAl= 250 SolAdl dstel, tE A
ofsf edHA A FE F Avks Mol Felstrh. FAo] "GLSE"S Ao AAHew #HT AL
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S 2HY F5He AoEA A EAS AAsta, o deojo] EA "y o Ao AAS de =
sl Aoz SR e

EdollA A S 9/EE Ao 45U B4 FoENH FHHAY B 54 34 BF EE SEF
of &3l Al A MEy FUIdAY Ee ols Mde Awsta, whd AE(E)9 yrx] Fio]
e FozrRE FUdPUAY B O &4 BF T 9EF &3t FAA Agete AL LEkA
W e olE Adel s "rlde AR olvet Yk AETH E4S dAAlshIE stH, olwl A9
dHS EXHow IIsTH(nF EF WHIE 4,816,567; L F3[Morrison et al (1984) Proc. Natl. Acad.
Sci. USA, 81:6851-6855]). EHolA #AEE 7ldgt A= vz FEFOHE, 1xngddese], U9 5)&
ZHEEH FH8 /A ool I 2 D 2 ozt B g IS s "IFAFI A T3
oA o] gd uie} Zo], "FEA A AME"S A UMY 99 9 A BW JH(Fo)S Xk Aol
&gl "HAEA" e EulE IgGel gt T4k A f R ST ofdek A EW =del(CL)
2 3 EW SR, CH1, ¥4, CH2 ¥ CH3& XEgtgltt. thE ofolAElY], & W, Igh & IgAe dolgh
CH =dels 7hd 4= olth, Bl Z=vele A4 Ag 23 T (U1, A3 AH3 Ad B3 =dd) =
= o9 olAl 4d WolAd 4= vk, ¥4 dAE sy e a2 ol "ay] 1w e e S e
b, o5& A9 Fc 89 99(AA4 MY Fc 99 = opnnit A oA Fe 99)o 7|63 AEsHA
g8 XA, qA g3r] 7159 Ade 9SS X839t Clg 23 1A o)A AlESA; Fe 84 2
g A oE=A AE diAE AEESAADCC); AzHE; 2 AE B S8A9 sz, B 99 WHolAs

1

S 9 Fe(EW =uQl) o] ofn| gt Ao met, A 9 ot dd-A3 dulde ol FFEA ATE
T AT, T4 Fe 999 574 8 57 IgA, IgD, IgE, IgG R IgMe] qlar, ZElar o]& FollA HEE "8
SR (otol 2E]Y), ollE W, IoGl, 1962, 1gG3, IgG4, IgA B Igh2® W5 AlEd 4 vk, dold -5

WHoES A7, a, §, e, vy B pE BT WAIFEEAS] Hold FH
P gy deA Ak, Ig FEl= AA4-1Y =E A4 gl JEHE 2T (Roux
et al (1998) J. Immunol. 161:4083-4090; Lund et al (2000) Eur. J. Biochem. 267:7246-7256; US
2005/0048572; US 2004/0229310). <ol HFTE FToRHE A A= 189 EW Tvde ofnxit
Agel 2Ast, ko A2 EEE 27F 73 FollA & 7l miAZE & v

it o
ot
N
=2
o
olo
ofi
o

"5 A Fe 9Are AHA Md Fe g "qIy] )5S 2G0T A He 5347 7%
Fe-&A A% ADCC: ADCP: AM¥ %W F8A(HE, B-AE F#84)9 sgFxd & £

7S Ao g Fe d9o] 84, & W, Fcy RI; Fey RITA; FeyRIIBL; Fcy RIIB2; Fey RI

A 11A;
Fcy RIIIB &, 282 w2 HSIE FeRn F&A9F o8&t A8 o= sta; a8a 718, 249
Aolol A AMAIE nRe} T2 gkt HAS ol gsted APEE F Qth. "FL" Fee dE2A, 84 wgrlE A%

=
e Ao U BHS FAFES FANIBHAT, & AE Fe £§AF BYHAIIA Eahe ol

"ARA A Fe 99" AQoA WARE Fo 999 ot A FAR opvleit AL TFHTh A
AR-NG gk Fe 99, B Hol, AHH-AD A Ig6l Fe (-4 L A FFI); AAA-AD Az
1862 Fe 949); AHA-H9 27k 1g63 Fe 4% % AAA-AL 13F 1g64 Fe G olje} o] 5o] A

HolAl Fe " Holw shpe] omal W, AL Sht mi 1 ol ohulmdt AB(F) o
A4 AAA N Fe deel A Aold opvnat AR EgHaTh, whgrelAt, Woldl Fe 49 A
A4 Fe 99 mt R ELReelml Fo 9% wimste]l AAH AL Fo 99 Vol Ex L8 EeHetols
o Fo @49 ol Holm shbe] opulet A%, B W, oF 1} WA ok 107 obuledt A%, Tels vk
S oF 10 VA oF 570 oAl A|ghe 2tk Eelolq Mol Fo e wgAslE, 404 A4 Fe
el w/mE ¥R EAelolmol Fo Gols Aolw of 806 454, 123 APg wigtdelt 1A% Hojw
oF 0% B, B uhAsAE v Holw o 958 FEAS AR Aol

HolA Fc AL EU A<l 9% 234, 235 % 2379014 Fcy RI Z%S 42217171 Y8 CH2 9 el 3702 o}
Al 288 ¥3st 4= 91t (Duncan et al., (1988) Nature 332:563% #F=3ch). WA Clg 2 F9 o
EU A9l 9]x 330 2 331914 2701¢] olmxit X&e WA nAHSE #AA(Tao et al., J. Exp. Med.
178:661 (1993) ® Canfield and Morrison, J. Exp. Med. 173:1483 (1991)& Zx3t}). X 233-23600 4
IgG2 #7], 18]z X 327, 330 Z 331004 IgG4 F719] QA7F IgGl WZ X3S ADCC 2 (DCE A 7AA

o
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Atk (7}=, Armour KL. et al., 1999 Eur J Immunol. 29(8):2613-24; 2 Shields RL. et al., 2001. J Biol
Chem. 276(9):6591-6045 FF=3t}). o|Fs} S FAL o e 90 249 A, T AT ofvxAt
7178 A Fe PFeje] N gk oA AAR £ HEged 77 Al §7kE AS Alg glo] X Es)
£ T2 Fc ¥olA7t 7hestnt. wapA], & o] gk FA| ool A, scFe A syt e 1 o] Fe i
o33l A& AAs] A3, dA FG el st e 1 o] Ed¥elE 23T & Utk T thE A
ool A, Fcol 317 992 datA AALE ¢ vk, & & FA YA, A= Fe HolAE 238 4 T,

AL, Fe WolAl= BA A E= Fo 584 232 op7lshes ofvlqt 71E Ak, ZAAA7AY &=
Frrge A, a37] Vsl AAEAY e dAder fFaHEs AAE = v 7bE, 29a A

|, Ade] BA-Ag 59, dF 59, Clg-Z2% F-9ollA dold 5 vk, WIS = Ed Fe @39 ol A
& AxsE 71E2 A4 53 30 W& WO 97/34631 2 WO 96/32478014 7MAlE Y. o]dll s}, Fc
AL AAsE, ks, obds}, Seladst, Wds), g=2uldst, ofMdEs), ofm=s)t ol os) MYgd
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HO A2
= 7} =47
st 7 fl=E e 4 AuH(7FE, Hamilton, et al., Science, 313:1441 (2006); Kanda,
et al, J. Biotechnology, 130:300 (2007); Kitagawa, et al., J. Biol. Chem., 269 (27): 17872 (1994);
Ujita-Lee et al., J. Biol. Chem., 264(23): 13848 (1989); Imai-Nishiya, et al, BMC Biotechnology
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7:84(2007); 2 WO 07/055916€ #=3ch). WAE Adst @45 ZEs 7tad Mz ¢ 71x] AHEA, &

-2,6-AdE G a1 FHAA7F T35 f2H dx AL 2 D sf9 AE HE 7FEEA. ol 7hEE Al

o o W A= wmEbA, A4 A AR 9§ AldstETh. o] AHA el vlwste] WA

¥ 4o F A7E ZteE Fe #AE g5387] ¢ F7F e dE2A, 98 Jss JEenEadaE o] 85k

7] B BAE ZElzdsid 2 vEEadsie BEER EEse AL et (UFE, W0 07/117505%

Az, 54 2834 RolojEe A= WYIREAY VTS MAstE ez W AT, 7MY, Fe &
1

A
(@)

=

(@)

NS

=2,

X

oY o
b 20
H

AellA BEFad | gkg o

off Aleite] EA)+= J I A@E A3 (7}, Kaneko, et al, Science 313:760 (2006)% ZF=Z3ht}),
HbA [gGRFE F329 AAE 4% ADCC FAE o7 th(71E, Shoj-Hosaka, et al, J

140:777 (2006)S Zz3c}).

2 0ol A= o ZA, Fey RITIAG dig o592 AFSS T7HA71a ADCC 84S 5

TN BN, 49 G397 7S ZheE Fe 489S 71 4 vk, 78, Feol Asn—297014 Nd4dd &
+ Fcol FeyRIIIASS] A48 JAAcw wajsta, 2e|al @rtael o3 F2
4| , Ol AL oFAE IgGl thx$} HlaLste] 50-w) =H}E FS ADCC
2 HggET. g6l Fc FEA otuil EdAWolE B3 dld 7132 Fey RIIIAC Fe Ajte] 3w E
771 B4 BolAlE AbEsglt. 53], A dEbd EdAWolA] S298A/E333A/K334A+= Fey RIIIAO 2-4)
st 2 ADCC 7]%5S AAISFTE. S$239D/1332E (2X) = S239D/1332E/A330L (3X) ®o]A|&= Fcy RIITIAC]

s7H A

gt A3 HslzolA Fonist S7F, aEla AlgIg 2 Aol ADCC TH S-S Zter. &R HA
ola] el ke Fe WolAl Al AF o]Fela myelA] Fey RIIAY € 2% 2 549 4% AE 5
S BAFUY. 7HE, B ERFoR FxEA HYHE Liu et al. (2014) JBC 289(6):3571-90% F=x
sk},

fo] "Fe-9g-¥3 "= Fe 998 E85= FAES A AT, Fe 999 ¢ 2 2A(EU @93 A=)
ug} 7] 447)L o 2A, gA e AHAA FoF, e dAE JdFZYIE XS ARFTH o R JhFEoE AA
2 4 9ok, uehA, B owtgo] wE Fe 998z Al K4470] YAV Ee gl dAE 238 5 g

Pyt gl B9-914 9 -2 P LS Ak 3A gwelth, B W@ (03 2% AL we,
HE AzelA shubel F4 L shbel A bW melele] o] FAE LI AW a2, BESelH I
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Aol A ol 97 F7h AL VL Ade] BAlolA WHE EFE 4 AT Ao vl 4w medl (Ek d
Aol 53 @A e 2rbW e Egehe Frel AuHE uF 27) welel A% H9lel Ang Fstws)
2 S A, F9e AAeI oo Agai vHL gt}

Fab @S wah, Ao B9 wolol 2 Fx9 A WA 2@ wudl (DS WEFTH. Fab' RS 34 7
A Qedomiy sh} w1 ojabe] AlxHAS TaFE 2 Il me] AEA DrkeA ag o] B
7bel o) Fab WA} 4bolalth, Fab'-SHE RglolA, 29 mulgle] A2l 27)(5)7 A% st §2)
Be /g u§ss F

|
ab'el]l thek WAootk F(ab'), A ©@HLS Fab' @ Hozx Hx AAFA=H, 9
E 34 AA GA gHA Q.
FAE vEe W1 (71, AAF) FAle "Arsl" FEl= v WS REYoZHE fHdE
S UEsteE Zivet A (GY AL 34 £3)oltk. 718, Jones et al, (1986) Nature 321:522-
525; Chothia et al (1989) Nature 342:877; Riechmann et al (1992) J. Mol. Biol. 224, 487-499; Foote and
Winter, (1992) J. Mol. Biol. 224:487-499; Presta et al (1993) J. Immunol. 151, 2623-2632; Werther et
al (1996) J. Immunol. Methods 157:4986-4995; & Presta et al (2001) Thromb. Haemost. 85:379-389% =%
stk F7 AAE YeE, mE B3 W3S 5,225,539; 6,548,640; 6,982,321; 5,585,089; 5,693,761;
6,407,213; Jones et al (1986) Nature, 321:522-525; 2 Riechmann et al (1988) Nature 332:323-3295 =%

wlol A ol gH whsh gol, ol "W A& FA": 9 onExe] AFsHe st EE 1 olge] B4
A wole TS By Feeels AL dused, o714 oY mdde P 4 wE 44
i 9o A mE o5 G AQ FA4S 2t od Ahw el REe  EE Y §

A% 2a

il = =
ViDJy, ViJo, BE VL 34 24 93] JdzdE 5 Aok, V-, D- 2 J-fF#AA 28L& Q3, a8la 257,
AR, Ao, TfRE=, AXF, vz IR/, JE, 2k, BE7 5& v Eg gt TEZREH fHE ¢ A

w e (3-2% &A= ole5eold A, AevlsAd FA 55 AT glo] EFskE v 5ol FelA
SAE S LT v vdd By 2 il FAdo]l dEA aL o]F5old ddEE A (BsMAB),
AT 5ol A SollA o8t

1-Alt) BsMAb+= 2709 Aoldh A ZH-H 2Hz; sy 2709 T3 2 2709 A= FAAEJAT. oI5 279] Fab
P2 2719 el s AgEnt. Fe 992 20 FHEFYH FAEHI, 2a 1S AE GelA Fe 784
o} A HA 2% F9= dAsth (7, £ [Lindhofer et al., The Journal of Immunology, Vol 155, p 219-
225, 1995]& Fzxgth). dA = 59 e Holgt FoERH fFHdE F Advk. JHE, A R AFH dAE T
date Axse A4 F-d4" S A4 aFdoz 8 7152420 ols5eld AbsE &Ev|gth. t&E A
ool Al Fe 992 543 Ao =2vt Sojgte = HA g},

g2 389 o]F5olAd A« Fab Y9o=2Zvt A= gt oz AAdd Fabg XEF3th. 2719 sl oz
AZ% Fab T+ Fab2 w12 2749 Zdolgh &go] A st ¢1F FAE st o]F5old IAY 3 714
frgo] Hrh. 2719 olst GdEE A9 ¥ AF @H(Fab H Fab2)o] AAtE L ElQoH 29} e 3}

&2 o] o8] AZdEHGlennie, M J et al., Journal of immunology 139, p 2367-75, 1987; Peter
Borchmann et al., Blood, Vol. 100, No. 9, p 3101-3107, 20025 Z=x3kc}).

o7t Q1T AAY] S AE ohdg ohE el 27) A9 UMY E
HAT. ¢ AL JFH G (scFv)2 10 WA &k 257 ofmAke] #e A )
of FA (Ve A (VL) 7HH g g3 dldolrt. FAE SHALE, f gt
LHTE 98 Y T Efodol TRy, I3 VHS N TS VLo ¢ ¥uyl, i I digE o
T Atk olF5old T A& 7P TH(Thol-scFy, Hl-scFv)& old Hold& zhe 2719 sckve

24 7hsd = vk 270 VH B 270 VL 9GSzt 9l iEfel= Afgo] Ak ar, o7} schvrt AbEE

]
F

1

=
=0

o
oX,

U schvi o]FEolA T-AE QA0]A (BiTE)EA Wwak deA k. o]FEo|A schve 2719
o] g FHal7lell= v Fol (°F 570 olmih), scFv7t o] FA|Stst e AAlsts W7 Helo|=R
k. olgdt 3L yolnir=A deiA Uti(Adams et al., British journal of cancer 77, p

N
e (B ofy

K

N

h=4

i
4 18

S
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1405-12, 1998). o]s-Xslx AEASHDART) EH% 71€ (Macrogenics, Rockville, Md.). o]t g3 o9
2~
=

H -
A 7les oF 55 AREEY dd FElo|= AME AolA Adelgt FA 27 TY AFE 7HH SH (scFv) S ol &
b, SCORPION Therapeutics (Emergent Biosolutions, Inc., Seattle, Wash.)x= 2719 39 A =wd& o
d AE SE Yol A 23S, A9E2EY Fo 999 aAsSe], shue] 23 =l ¢ g Al i,

Se)m F oA A% mdQe Fuy) mede] N Bw el ol

AZE R olF Bl A -fAF BlAL gk, 2719 GYEE FARFY JEEE DVD-Ige 23 TH(Wu, C.
et al., Nature Biotechnology, 25, p 1290-1297, 2007). DVD-1g ¥A-& 2ZtAlsl7] <&, 2712 mAbe] V ZwQl
o] & FA(TVAAP)Ol oal], N kel A HA A S (VL))o 7F =ul, 1 o]Fo] of& &A] VL ¢ Ck
of igos 3o DVD-Ig @4 AHAE FAdgrt. FASA, 27019 mAbe] S (VIS 7hd o] &2 3
7 (ASTKGP) el 2J&ll, N koA 3 HA fsoliﬂ a2 o]%o] v A E F4 EW =dQlY PR §3E
DVD-Ig ©¥ld F3(VHI/VLD)E B, & A9 S &9 E=dl2 DVD-1g AAlolA BEH=H, 1 o]
fre olE0] o3t A4dd b Ig6-FAF &2k P A A o)7] wiEoltt. DVD-Ig A% SHE A=z 3t

3d WEHZ EHF AEe sAZAREL A9 200kDae] SAHS Zte 1g6-FAF 24 @Y Fo BHE
op71gttt. olef gt Ak o 7)ol A ZF mAbEFE] 2704 479 A3} F-E zkert.

§o] "o FE0lY 34}

fr 4

ZgeAY, ol

% A4 A} 3 =2 24
Hog FAHAY, e olEx FAHE fz} A=A Z}E X] 0}71 Al EdelA o] &H =, o5 ofds]
FolA 2Me GdSFE A st S H kel A, e dd 23 99 2 Hojk el i =H<l
S ZgsHE, ol A A9 VeA FY-Ad dHS TEAY, olER EAAHoR FAHAY, EE o
2 A", olgfd FA/AH e A A Aol dig A SoldS etk Al WAl EesiEte]l= obd
e CHL =dide] FAolA CH2 2/%E CH3 2/3E CH4 =ddS X338l Fe -8, T8 F ¥4 &9
AV EZ = 3 WA o] Aolgh ovEzo] Adst= Fd A =vls Tekehe T dE FAE =
e, oA R HAR o FAYIAY, wE oo R FAEI, oA od AF wee A Fi ®
= el 7he oo 471 4t A o FEE

20 fAA B, EE A

¥ ViDJy, ViDJy, ViJo, T VI 742 2486 g3l JdzdE 5 ATt

TCA @ d 2 T3 95 A" = "TH FA" Bx " ZFgel="E ol &st=l, oA EdolA o]
& wkek o], CHI T=wlQl flo] T4 &9 9 CH2 Bl/HE+= CH3 Bl/HEw CH4E Edsts @ Ake IAE
ougtt. & Al A, T A= T A =l DA G FolA Aol Iy, 1ela CH2 % CH3
Evdler FAEY. DFE Zﬂoﬂfﬁl/ﬂ <3 A % , WA P T

q oAelA, Z3 A= , ,
23 CH3 EWele® FAFET. CH2 2/EE CH3 Edle] AFHE 4 34 A B e Seds
TFA Aol FHE A FF glol, Fdd A =rol, el FHolx shube] CH(CH1, CH2, CH3 T+ CH4) =w)
oz FAHEY. FH 95 IAE olFA Fad F U=, 9A7IA 279 FA= o|F3} v
A 4 £

A% %
A A L6 ATl £ 5 AN,
= 3 9A] EoA] E3kE
ool A, F A

A A= dea, d5 29, 9 2 gt s A= 1g FAS] oF 479 15 APtk (Hamers—
Casterman C., et al. Nature. 363, 446-4483 (1993)). ©olE& 3Al= 27 =S Y& FAHn AHES
Aogitt, A2 A, 7P &g A3 FE2 VHH Z=dlezA XHHa, aga oA Aolrl v uiEF
1207 ofm ikl 7hg 22 AALA, FEA, Y A #9895 Jebdoh(Desmyter, A., et al. J. Biol.
Chem. 276, 26285-26290 (2001)). & 5eol4d ¥ Mstes zie S A= WAstE Tl ogd Fdd o
dled A== 4= 913 (van der Linden, R. H., et al. Biochim. Biophys. Acta. 1431, 37-46 (1999)), —1¥|al
VHH #32 24 224933 aRolA #d=E 4 dti(Frenken, L. G. J., et al. J. Biotechnol. 78, 11-21
(2000)). o]E9] A 7, &%= L AP 1HA Flab) H+= Fyv & ?igl AERTH @4 ok (Ghahroudi,
M. A. et al. FEBS Lett. 414, 521-526 (1997)). “do] 9A], WARZ WH¥ 259 Aol &d VI-FA} =
Hels zt= Aoz Y AT, (Nuttall et al. Eur. J. Biochem. 270, 3543-3554(2003); Nuttall et al.
Function and Bioinformatics 55, 187-197 (2004); Dooley et al., Molecular Immunology 40, 25-33 (2003)).
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[0167]

[0168]

[0169]

[0170]

[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

V, D, @ J FAAbd oa) dzmdd 7 d9dS zte 4 A9 =2 £F 2EHS =980, AR
HAo Wosts Y Sold F A £ d7F 84 wkso S fEElsith. Az VDI JES 2t F3
A= LY olE FHAEY HAE UniRatsE EHTH

FAAEZS] Q1 A dHEY7F 553 L-AEY 2Fo 2 gkt (VwD-Jy), AMES 2te H-AFEE5E 4l
ZH At olE Hdl, AuiE"E L-AlE, Q13 Vk-Jk1-Ck7F DNA W]&FAtel] oJ&] #H AAALAA Fd= A,
azla 58 FAAEY FES Az A4S dyHELE AdFer wdsle AdeE A ASy waEdd
(Osborn et al., 2013). o]#3+ MEF FH AEL OmiFlicE BHEAC}.

Te Aoldk AlS o]&3, OmiFlic AL WIsle FU3 gl 95 BHss U2 F4AE A9 FAks)
Al o £2o Y Eo|A [ocE AT, RI-PCRO| 93 #HHER BAL =2 AAA 2 whilz $3o
A 12 ZFEAQL V- Ak Aud S #elsksith. ool Hale, =& ol e HEF = wA st L-
AbE AHERE Felg

OmniFlicEHE 39 Eo]z AdA= NGS 2 cDNA grolBdd (&R, N (E. coli), TFA])RFE Ao
od FEFHUEY, o8 d7IHE HA Al vddt H-AlE AAAE Q1. L4F AXoA Tds
A, 2Eddold H-AME F2A7F 29 FAAEY g AEY 2Fo=2 FAAAHAT. ol And=d
Vk=Jk1-Ckoll & ojH E<dwio] Wale 385X eta, a2l 4 4 L-Al&Eo] bt H-AFE A4S

- ]
s dEE o] GAdFE AT 1667} AHEE ST
AAld 3 FHAAEY AdA gD FolA A9 A=,
HAolA Fd FolA

=

PD-L1 % BCMAS] A=t AEQ =delo

H FdEn, b AdeE IJAEL, ofFHES 2FENT. WY b Z2E oFHE(CFA) ¢ ¢
A ZEJE ofFHE(IFA), & Titermax B Ribi o|FFHES =Tt (FA B TitermaxolA HALo=w
A HA A7 9% 2 22X oA APEHATE. (FAdlA HAdom A WA Adst &, [FAClA
23] F7F A (F2H), E= RibiolA 43 F7F W93t 4 Titermaxoll A 13 F7F |s7F 7z thejolA Al
YAk, WG o] TAE B2 Wk FAE A= B A BES oy, WY vxE o
grirt 10 mlolaza oAk, EH A7tE A3 fal, AT Aol A=ZFYH Aol FHHAG.

FRAZE (D36 ¢ FA &S f8l, FHHeR Jhed FAs INA-7| 28 W3t 23S o] &3t WAty
At

OmiFlic ¥+ Aldevron, Inc. (Fargo, ND)olA] GENOVAC Antibody TechnologyZ ©]&3dle] Q7 @ A&~
(D3~ &/dEe} F2AZ AFsEdrt. v Fx2do] HFE 71 AF 5 Fg=%a, 282 RNAZE S =3
o}, cDNA A olFdl, IgH F4 A dAHAEEZF AU G718 44 2 89 54 Q352 AT Eo]d

o] SAsEAY. e SolA A Ao SAE HolFe FE I Sol4 VH A de] AYE ATk, FlicAb

=
£ d3gst= 9 Jje] VH Ado] fdx odEwE f8 Mgy @d Wy g2 F2YEEHAT. T,
A Q1Zr FlicAb IgGl &A7F % 2 ELISAS] 98 248 98] HEK AlEZoA HHEACE. A7k FlicAbe
ol o b A7F T AIE 9 Jurkat AlEe] Agtel ois AR ATE. o]el tste], QIZF FlicAbi= ELISASIA]
MEE (D36 ¢ TlAS o] &&to] HAALHJTE. A7k T Az s I A4S ke BE FlicAbs = 1 2 2
A AT, Adg AGe T AE @43 AAANAN 0S8 SH3E .

= 39 dlolH = dd5elA 9 o]FSold FAdA wde 29 F-(D3 FA ] AsS fokdth ZH 1
I d 2 FE GdSold F-(D39 Jurkat AE Al o
Z

C
o|& 3-(D32 cyno T-AIE ZAgo] e WFI @S Ko=),
s

E = s Y = =
(D3:aBCMA °]F 5ol dAl9 WS yepdth, 29 55 AAE §FolA Zeh~E 9o Z'E BOMA o
Agshs olF5old &Alol ofa A=E W T-Alael o WEE I
T}ud

i_j?/‘ggﬂ IL-2& qu—i—q- 731'% 65 x]}\]
A FA ol A5 W T-AEel o8

<l ] o] Agehe )5l
WEE PmaPe IL-6S RelEth. 2 7& ANE §A Fehsd ol 2P BON Bude] Agshs
oJF5olg Aol sl AFH W T-HE ola] WEE V=P [-102 welFth Y 8e AAH §%



[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

oA FEtd flol ZEHE BMA @A A3l olF 5ol Al sl A=E ¥ T-AMEe]
dz:ae] [FN-y & HoErh. 24 9v AAH SFodA Zek2g 9o mdE BOMA Gl g ZAgs)
Eolad Ao 9s] A=E ¥ T-MEel od WEH HzaHe] TNFaE RAFu. 29 102 A3 §
EA ol A o]F 5ol FAA-vl/lE U266 TF AE §39 EC50S HojFErh. 7 11 333ng/mLe] 39| o]
FEold Al olFFold A E ATF W T-AE] EAA U266 FF AES] & HAMNEE HolFr).
7l 12 Octetoll 28] AZE olF5olA Ao &-(D3 ool wid Ag 3es wHojFu, 2y 13
o]FEolA &9 Jurkat AE ZAFo| It WFI S BoJFt).

o 4

_llm

2v7y HE3 d-(D3 oF(FAIE vhe} Zol) 2 B34 &F-BCMA o} zt= 77FA] aCD3_fam2:aBCMA ©]%
3 = 266 BCMA+ F4 MEE APEA7]E T A& HAFE AL
ol dAle]l A7k ¥ 10:1 E:T vl &ollA, E4dste #
(e}

%o olg® YA BEE HFu, ey & P

o)ZEolyd FA-mA FF AT & BAW IL-2 Ao EAQ WEe wnE % 59 AT vehdc}, IL-2
A B U266 £ AT 83 Abole] AWTAE R= 0.370|th, o]FEolA FA-us £% AT 3 BT
IFN-y AbolE7Rel wWEe] Mg % 69 Abdwe] vehdoh. IRN-y
BAE R= 0.530]th. o]FEo| &A-vul7l U266 % AE &3] BT F-D3 2% W] W % 79

A ol vpERdTE, U266 APE ECS0 R ol A3t s

K
>
>
o
Lo
ox
r o
o
(=]
1l
(e
©
w
o
vl

AAel 6 FF Az Sl

Aot A T Al HeS B3 3714 ol BCMA+ T Al

aCD3_FIF: aBCMA o]FEolA &A=
1= e A=A, ol AYNA, FF AXE o|FEolA

2
74 BOMA-S4 NEFE AMEAII = 5
o H7te} A 10:1 E:T v &ollA, &4

al,

&% HE
w2

ol
Jsbd W T-Axet EFEHAT. Z2HE = 84 WA 6Doll YERATE.
A= RPMI-8226 Al3Ee] AFES YeRIL, did Bi= NCI-H929 HuA AP S EO%ZH# g CE U-266 AE] A}
bS8 HojFa, aga gy DE A txTed K562 AEe] APES HoFEth x L o)W Ao FEE B
AFal, aEal y F A HIE F 6 At T A %sﬁ%—é HojFEr),

IL-2 Aol EFRQl W& 52 F47] A T Ax7F vgdet T4 X 9 F7tshe %Egl aCD3_F1F: a BCMA
o]FEo|A A9 A wIE T AZHUrE. £ 9AE RPMI-8226 M| o3& A=H L2 HES HoFT
T 9BE NCI-H929 Aol o8] A=9 IL-2 &S HolFa, T 9CE U-266 A3 4611 A= -2 $&
BolFa, a8a £ 9DE &4 tixTel K562 AlEd o8] A=H IL-2 &S HolFEt).

o !

IFN-y ARl EF] W& FES T AZE7 vheket 59 AXF 9 S48 §39 a(D3_F1F:aBCMA
olFEo|A A9 A widE T ASEATE. = 10AE RPMI-8226 Ao o&) 2=%¥ IFN-y HES RAF
3, % 10Bi= NCI-H929 M el 93] =% [FN-y WES RT3, &= 10CE U-266 A3zl ofa] =% IFN-
y WES HoFa, a8 & 10DE &4 RSl K562 AlEo| o A=E IFN-y WES HojFu),

=3 w

o5 A Yol B MEe w5 o geks o] wd LA AN MY TS 8 A9k
B, a93 B oagAEe] aEe wyWonA S Ao WS dgse Aoz JEnA ¥u, wF ofE
e ofd AWel FAE RE EE: FA% Adelg: A2 Ul Aow owdd Pt olgw
SAON, ¢, 2% )l diste] AREE dusy) 98 weol olFolAAN, AR AP eash WA 1
gulojol @t Wl AAEA Rom, BEe F| @ LEoln, BAFS FY Hit BAFeln, LEE

AA 2=(C)elar, aga g2 d7]stolAy T ofdl 7.

wejo] E4% FAldo] vl AR AW, T Wask wEeA £ du, Teln FrhRe] Wiy
@ Abgah HAERE eld glol gk & Qe Aom Jnel ofs) olsiuelof st olel Hatel,

4, 34 S oeAES ¥ owwe) B, A Wl AFel sk
o Ara 37ee] el Ul g Aow oEad,

sEoAm X i
fo o oX
rlot
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=
W

H

o

W5 1D CDR1 CDR2 CDR3
312557 Adws 1 GFTEDDYA | ISWNSGST AKDSRGYGDYRLGGAY
308261 Hdws 2 GFTFDDYA | ISWNSGSI AKDSRGYGDYRLGGAY
308159 Adws 3 GFTFDDYA | ISWNSGSI AKDSRGYGDYSRGGAY
308160 AdHs 4 GFTFDDYA | ISWNSGSI AKDSRGYGDY SLGGAY
308256 AW s 5 GFTFDDYA | ISWNSGSI AKDSRGYGDY SLGGAY
312585 dH s 6 GFTFANYA | ISWNSGSI AKDSRGYGDY SRGGAY
312614 Aaus 7 GFTENNYA | ISWNSGSI AKDSRGYGDY SRGGAY
312583 HdMs 8 GFTFADYA | ISWNSGSI AKDSRGYGDY SRGGAY
312586 A5 9 GFTFDNYA | ISWNSGSI AKDSRGYGDY SRGGAY
312624 od# 5 10 |GFTFDNYA | ISWNSGSI AKDSRGYGDY SRGGAY
312578 A<E¥5 11 |GETEDDYA | ISWNSGSI AKDSRGYGDY SRGGAY
312620 MEwS 12 |GFTEDDYA | ISWNSGST AKDSRGYGSYSRGGAY
312634 Hed®s 13 |GFTFHNYA | ISWNSGSI AKDSRGYGDY SLGGAY
312579 Ad¥s 14 |GFTFDDYA | ISWNSGST AKDSRGYGDY SRGGAY
312630 A=E¥5 15 |GFTEDNYA | ISWNSGSI AKDSRGYGDY SLGGAY
312570 A& 16 |GFTFDDYA | ISWNSGSI AKDSRGYGDYRLGGAY
312567 o¥5 17 |GFTFDDYA | ISWNSGSI AKDSRGYGDYRLGGAY
312558 AdwW 5 18 |GFTEDDYA | ISWNSGSI AKDSRGYGDYRLGGAY
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E91b

312325 HNg9¥s 19 [QSvssN |GaAs QQYNNWPWT

308902~ A8l 5 20 |GFTVSSYG | IRGSDGST AKQGENDGPFDH
27

308902 AHE9¥ 5 21 | GFTVSSYG | IRGSDGST AKQGENDGPFDH
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EH2%

29
1 2 3 <1 5 6 T 8 9 10 " 12 13
2 3-CD3 FA % -CD3: -BOMA °| 5014 YA
12 | L6 | 1L10 | 1FNg | TNFa
%h.cD3 | JurkatHl Figyng T. 4 % BsAb & ¥ ngiml AHECE)| A"z | KD [|Jurkatdl¥
D | R MF) | o MF) o) ] 57 | 11 | 411 | 12 | 12 |(ngimL)|(333ngimL)| (nh) | ®(MFI)
N\ C3_F2E-BCMA 13031042418 1051787 WAL vy
_ V0% CD3_F2C-BOMA ER93BZ057, 1074 751 1821 RN\ 513
312614 7455 CD3_F2D-BOMA N20AN: 157 N80 ONNB5N 238 /N 67 63 357,
312634 WA CD3_F2FBCMA |44 7057 547 st st st 5 b7
32608 |/ 258710 CD3_F2A-BOMA 7057 aahstsl ety 2o 59 1o
g o/ i 4
el A8 CD3_F2BBOMA | 81705 06N 1540 55311507 3
. N5 CD3_F2G-BCMA AT 5 a5 12 5
e G NI T PG L
,ﬂ ey %7 CD3_FIABCMA | 212 /087 4851/ 746t 1aue s AN 149
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SEQUENCE LISTING
<110> TENEOBIO, INC.

<120> CD3 Binding Antibodies

<130> 10/2018/052503
<140> PCT/US2017/038377
<141> 2017-06-20

<150> US 62/394,360
<151> 2016-09-14

<150> US 62/491,908
<151> 2017-04-28

<160> 22

<170> FastSEQ for Windows Version 4.0
<210> 1

<211> 123

<212> PRT

<213> Homo sapiens

<400> 1
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Glu Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

85
Ala Lys Asp Ser Arg
100
Trp Gly Gln Gly Thr
115

<210> 2
<211> 123
<212> PRT
<213> Homo sapiens
<400> 2
Glu Val Gln Leu Val

1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr

65

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
[le Ser Arg Asp
70

Leu Arg Ala Glu

Gly Tyr Gly Asp
105
Leu Val Thr Val

120

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
Ile Ser Arg Asp

70

Gly Leu Val
10

Gly Phe Thr

Gly Lys Gly

Ile Gly Tyr

60

Asn Ala Lys
75

Asp Thr Ala

90

Tyr Arg Leu

Ser Ser

Gly Leu Val
10

Gly Phe Thr

Gly Lys Gly

Ile Gly Tyr
60
Asn Ala Lys

75

Gln Pro Gly Arg
15

Phe Asp Asp Tyr

30
Leu Glu Trp Val
45

Ala Asp Ser Val

Asn Ser Leu Tyr
80

Leu Tyr Tyr Cys

95
Gly Gly Ala Tyr

110

Lys Pro Gly Gly
15

Phe Asp Asp Tyr

30
Leu Glu Trp Val
45

Ala Asp Ser Val

Asn Ser Leu Tyr

80
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Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

Ala Lys Asp Ser Arg Gly Tyr Gly Asp

100

Trp Gly Gln Gly Thr Leu Val Thr Val

115
<210> 3
<211> 123

<212> PRT

85

120

<213> Homo sapiens

<400> 3
Glu Val GIn Leu
1

Ser Leu Arg Leu

20
Ala Met His Trp
35
Ser Gly Ile Ser
50
Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Lys Asp Ser

100

Trp Gly Gln Gly Thr Leu Val Thr Val

115
<210> 4
<211> 123

<212> PRT

90

105

Ser Ser

95

Tyr Arg Leu Gly Gly Ala Tyr

110

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

5

Ser Cys Ala Ala

Val Arg Gln Ala
40
Trp Asn Ser Gly
95
Thr Ile Ser Arg

70

10

Ser

25
Pro Gly Lys

Ser

Asp

75

15

Gly Phe Thr Phe Asp Asp Tyr

30
Gly Leu Glu Trp Val

45

Ile Gly Tyr Ala Asp Ser Val

60

Asn Ala Lys Lys Ser Leu Tyr

80

Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

85

Arg Gly Tyr Gly

120

<213> Homo sapiens

<400> 4

90
Asp Tyr Ser
105

Ser Ser

95
Arg Gly Gly Ala Tyr
110
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Glu Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

85
Ala Lys Asp Ser Arg
100
Trp Gly Gln Gly Thr
115

<210> 5
<211> 123
<212> PRT
<213> Homo sapiens
<400> 5
Glu Val Gln Leu Val

1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr

65

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
[le Ser Arg Asp
70

Leu Arg Pro Glu

Gly Tyr Gly Asp
105
Leu Val Thr Val

120

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
Ile Ser Arg Asp

70

Gly Leu
10

Gly Phe

Gly Lys

[le Gly

Asn A

o

75

Asp Thr

90

Tyr Ser

Ser Ser

Gly Leu
10

Gly Phe

Gly Lys

Ile Gly

Asn Ala

75

Val Gln Pro Gly
15

Thr Phe Asp Asp

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

Ala Leu Tyr Tyr

95
Leu Gly Gly Ala

110

Val Gln Pro Gly
15

Thr Phe Asp Asp

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

_40_

Arg

Tyr

Val

Val

Tyr

80

Cys

Tyr

Arg

Tyr

Val

Val

Tyr

80
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Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

Ala Lys Asp Ser Arg Gly Tyr Gly Asp

100

85

90

105

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

115
<210> 6
<211> 123

<212> PRT

120

<213> Homo sapiens

<400> 6
Glu Val GIn Leu
1

Ser Leu Arg Leu

20
Ala Met His Trp
35
Ser Gly Ile Ser
50
Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Lys Asp Ser

100

Val Glu Ser Gly
5

Ser Cys Ala Ala

Val Arg Gln Ala
40
Trp Asn Ser Gly
95
Thr Ile Ser Arg
70

Ser Leu Arg Ala

85

Arg Gly Tyr Gly

Gly Gly Leu
10

Ser Gly Phe

25

Pro Gly Lys

Ser Ile Asp

Asp Asn Ala
75

Glu Asp Thr

90
Asp Tyr Ser

105

Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser

115
<210> 7
<211> 123

<212> PRT

120

<213> Homo sapiens

<400> 7

95

Tyr Ser Leu Gly Gly Ala Tyr

110

Val Gln Pro Gly Arg

15

Thr Phe Ala Asn Tyr

30

Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val

Lys Asn Ser Leu Tyr

80

Ala Leu Tyr Tyr Cys

95

Arg Gly Gly Ala Tyr

110
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Glu Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

85
Ala Lys Asp Ser Arg
100
Trp Gly Gln Gly Thr
115

<210> 8
<211> 123
<212> PRT
<213> Homo sapiens
<400> 8
Glu Val Gln Leu Val

1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr

65

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
[le Ser Arg Asp
70

Leu Arg Gly Glu

Gly Tyr Gly Asp
105
Leu Val Thr Val

120

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
Ile Ser Arg Asp

70

Gly Leu
10

Gly Phe

Gly Lys

[le Gly

Asn A

o

75

Asp Thr

90

Tyr Ser

Ser Ser

Gly Leu
10

Gly Phe

Gly Lys

Ile Gly

Asn Ala

75

Val Gln Pro Gly
15

Thr Phe Asn Asn

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

Ala Leu Tyr Tyr

95
Arg Gly Gly Ala

110

Val Gln Pro Gly
15

Thr Phe Ala Asp

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

_42_

Arg

Tyr

Val

Val

Tyr

80

Cys

Tyr

Tyr

Val

Val

Tyr

80
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Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

Ala Lys Asp Ser Arg Gly Tyr Gly Asp

100

Trp Gly Gln Gly Thr Leu Val Thr Val

115
<210> 9
<211> 123

<212> PRT

85

120

<213> Homo sapiens

<400> 9
Glu Val GIn Leu
1

Ser Leu Arg Leu

20
Ala Met His Trp
35
Ser Gly Ile Ser
50
Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Lys Asp Ser

100

Trp Gly Gln Gly Thr Leu Val Thr Val

115
<210> 10
<211> 123

<212> PRT

90
Tyr Ser
105

Ser Ser

95
Arg Gly Gly Ala Tyr

110

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

5

Ser Cys Ala Ala

Val Arg Gln Ala
40
Trp Asn Ser Gly
95
Thr Ile Ser Arg

70

10

Ser

25
Pro Gly Lys

Ser

Asp

75

15

Gly Phe Thr Phe Asp Asn Tyr

30
Gly Leu Glu Trp Val

45

Ile Gly Tyr Ala Asp Ser Val

60

Asn Ala Lys Lys Ser Leu Tyr

80

Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

85

Arg Gly Tyr Gly

120

<213> Homo sapiens

<400> 10

90
Asp Tyr Ser
105

Ser Ser

95
Arg Gly Gly Ala Tyr
110
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Glu Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

85
Ala Lys Asp Ser Arg
100
Trp Gly Gln Gly Thr
115

<210> 11
<211> 123
<212> PRT
<213> Homo sapiens
<400> 11
Glu Val Gln Leu Val

1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr

65

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
[le Ser Arg Asp
70

Leu Arg Ala Glu

Gly Tyr Gly Asp
105
Leu Val Thr Val

120

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
Ile Ser Arg Asp

70

Gly Leu
10

Gly Phe

Gly Lys

[le Gly

Asn A

o

75

Asp Thr

90

Tyr Ser

Ser Ser

Gly Leu
10

Gly Phe

Gly Lys

Ile Gly

Asn Ala

75

Val Gln Pro Gly
15

Thr Phe Asp Asn

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

Ala Leu Tyr Tyr

95
Arg Gly Gly Ala

110

Val Gln Pro Gly
15

Thr Phe Asp Asp

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

— 44 -

Arg

Tyr

Val

Val

Tyr

80

Cys

Tyr

Arg

Tyr

Val

Val

Tyr

80
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Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

85 90 95
Ala Lys Asp Ser Arg Gly Tyr Gly Asp Tyr Ser Arg Gly Gly Ala Tyr
100 105 110
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 12
<211> 123
<212> PRT
<213> Homo sapiens
<400> 12
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg

1 5 10 15

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

20 25 30
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Gly Ile Ser Trp Asn Ser Gly Ser Ile Gly Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

o8]

65 70 75 80

Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Leu Tyr Tyr Cys

85 90 95
Ala Lys Asp Ser Arg Gly Tyr Gly Ser Tyr Ser Arg Gly Gly Ala Tyr
100 105 110
Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 13
<211> 123
<212> PRT
<213> Homo sapiens

<400> 13

_45_



Glu Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

85
Ala Lys Asp Ser Arg
100
Trp Gly Gln Gly Thr
115
<210> 14
<211> 123
<212> PRT
<213> Homo sapiens
<400> 14
Glu Val Gln Leu Val
1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr

65

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
[le Ser Arg Asp
70

Leu Arg Ala Glu

Gly Tyr Gly Asp
105
Leu Val Thr Val

120

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
Ile Ser Arg Asp

70

Gly Leu
10

Gly Phe

Gly Lys

[le Gly

Asn A

o

75

Asp Thr

90

Tyr Ser

Ser Ser

Gly Leu
10

Gly Phe

Gly Lys

Ile Gly

Asn Ala

75

Val Gln Pro Gly
15

Thr Phe His Asn

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

Ala Leu Tyr Tyr

95
Leu Gly Gly Ala

110

Val Gln Pro Gly
15

Thr Phe Asp Asp

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

_46_

Arg

Tyr

Val

Val

Tyr

80

Cys

Tyr

Tyr

Val

Val

Tyr

80
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Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

Ala Lys Asp Ser Arg Gly Tyr Gly Asp

100

Cys Gly Gln Gly Thr Leu Val Thr Val

115
<210> 15
<211> 123

<212> PRT

85

120

<213> Homo sapiens

<400> 15
Glu Val GIn Leu
1

Ser Leu Arg Leu

20
Ala Met His Trp
35
Ser Gly Ile Ser
50
Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Lys Asp Ser

100

Trp Gly Gln Gly Thr Leu Val Thr Val

115
<210> 16
<211> 123

<212> PRT

90
Tyr Ser
105

Ser Ser

95
Arg Gly Gly Ala Tyr

110

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

5

Ser Cys Ala Ala

Val Arg Gln Ala
40
Trp Asn Ser Gly
95
Thr Ile Ser Arg

70

10

Ser

25
Pro Gly Lys

Ser

Asp

75

15

Gly Phe Thr Phe Asp Asn Tyr

30
Gly Leu Glu Trp Val

45

Ile Gly Tyr Ala Asp Ser Val

60

Asn Ala Lys Lys Ser Leu Tyr

80

Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

85

Arg Gly Tyr Gly

120

<213> Homo sapiens

<400> 16

90
Asp Tyr Ser
105

Ser Ser

95
Leu Gly Gly Ala Tyr
110
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Glu Val GIn Leu Val
1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr
65

Leu Gln Met Asn Ser

85
Ala Lys Asp Ser Arg
100
Trp Gly Gln Gly Thr
115

<210> 17
<211> 123
<212> PRT
<213> Homo sapiens
<400> 17
Glu Val Gln Leu Val

1 5

Ser Leu Arg Leu Ser

20
Ala Met His Trp Val
35
Ser Gly Ile Ser Trp
50
Lys Gly Arg Phe Thr

65

Glu Ser Gly Gly

Cys Ala Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
[le Ser Arg Asp
70

Leu Arg Ala Glu

Gly Tyr Gly Asp
105
Leu Val Thr Val

120

Glu Ser Gly Gly

Cys Glu Ala Ser

25
Arg Gln Ala Pro
40
Asn Ser Gly Ser
55
Ile Ser Arg Asp

70

Gly Leu
10

Gly Phe

Gly Lys

[le Gly

Asn Ala

75

Asp Thr

90

Tyr Arg

Ser Ser

Gly Leu
10

Gly Phe

Gly Lys

Ile Gly

Asn Ala

75

Val Gln Pro Gly
15

Thr Phe Asp Asp

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Lys Ser Leu

Ala Leu Tyr Tyr

95
Leu Gly Gly Ala

110

Val Gln Pro Gly
15

Thr Phe Asp Asp

30
Gly Leu Glu Trp
45
Tyr Ala Asp Ser
60

Lys Asn Ser Leu

_48_

Arg

Tyr

Val

Val

Tyr

80

Cys

Tyr

Arg

Tyr

Val

Val

Tyr

80
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Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys

Ala Lys Asp Ser Arg Gly Tyr Gly Asp

100

Trp Gly Gln Gly Thr Leu Val Thr Val

115
<210> 18
<211> 123

<212> PRT

85

120

<213> Homo sapiens

<400> 18
Glu Val GIn Leu
1

Ser Leu Arg Leu

20
Ala Met His Trp
35
Ser Gly Ile Ser
50
Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Lys Asp Ser

100

Trp Gly Gln Gly Thr Leu Val Thr Val

115
<210> 19
<211> 107

<212> PRT

Val Glu Ser Gly Gly Gly Leu

5

Ser Cys Ala Ala

Val Arg Gln Ala
40
Trp Asn Ser Gly
95
Thr Ile Ser Arg
70

Ser Leu Arg Pro

85

Arg Gly Tyr Gly

120

<213> Homo sapiens

<400> 19

90

105

Ser Ser

10

Ser

25
Pro Gly Lys

Ser

Asp
75

Glu Asp Thr

90
Asp
105

Ser Ser

Gly Phe

Asn Ala

Tyr Arg

95

Tyr Arg Leu Gly Gly Ala Tyr

110

Val Gln Pro Gly Arg
15

Thr Phe Asp Asp Tyr

30
Gly Leu Glu Trp Val
45
Tyr Ala Asp Ser Val
60
Lys Asn Ser Leu Tyr
80

Ala Leu Tyr Tyr Cys

95
Leu Gly Gly Ala Tyr
110
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Glu Ile Val Met Thr
1 5

Glu Arg Ala Thr Leu

20
Leu Ala Trp Tyr Gln
35
Tyr Gly Ala Ser Thr
50
Ser Gly Ser Gly Thr
65

Glu Asp Phe Ala Val

85
Thr Phe Gly Gln Gly
100
<210> 20
<211> 243
<212> PRT
<213> Homo sapiens
<400> 20
Glu Val Gln Leu Leu
1 5
Ser Leu Arg Leu Ser
20

Gly Met Ser Trp Val

35
Ser Gly Ile Arg Gly
50
Lys Gly Arg Phe Thr
65
Leu Gln Met Asn Ser

85

Gln Ser Pro Ala

Ser Cys Arg Ala

25
GIn Lys Pro Gly
40
Arg Ala Thr Gly
55
Glu Phe Thr Leu
70

Tyr Tyr Cys Gln

Thr Lys Val Glu

105

Glu Ser Gly Gly

Cys Ala Ala Ser
25

Arg Gln Ala Pro

40
Ser Asp Gly Ser
55
Ile Ser Arg Asp
70

Leu Arg Ala Glu

Thr Leu
10

Ser Gln

Ile Pro

Thr Ile
75

Gln Tyr

90

Ile Lys

Gly Leu
10

Gly Phe

Gly Lys

Thr Tyr

Asn Ser
75
Asp Thr

90

Ser

Ser

Pro

60

Ser

Asn

Val

Thr

Tyr
60

Lys

Ala

Val Ser

Val Ser

30

Arg Leu

45

Arg Phe

Ser Leu

Asn Trp

Gln Pro

Val Ser

30

Pro Glu

45

Ala Asp

Asn Thr

Val Tyr

_50_

Pro
15

Ser

Leu

Ser

Pro

95

15

Ser

Trp

Ser

Leu

Tyr

95

Asn

Ser
80

Trp

Tyr

Val

Val

Tyr
80

Cys
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Ala Lys Gln Gly Glu Asn Asp Gly Pro Phe Asp His Arg Gly Gln Gly

100 105

110

Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Glu Val Gln Leu

115 120

125

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

130 135

140

Ser Cys Ala Ala Ser Gly Phe Thr Val Ser Ser Tyr Gly Met Ser Trp

145 150

155

160

Val Arg Gln Ala Pro Gly Lys Gly Pro Glu Trp Val Ser Gly Ile Arg

165 170

175

Gly Ser Asp Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe

180 185

190

Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu GIn Met Asn

195 200

205

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys Gln Gly

210 215

220

Glu Asn Asp Gly Pro Phe Asp His Arg Gly Gln Gly Thr Leu Val Thr

225 230

Val Ser Ser

<210> 21

<211> 119

<212> PRT

<213> Homo sapiens

<400> 21

235

240

Glu Val Gln Leu Leu 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 Val Ser Ser Tyr

20 25

30

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

35 40

45

_51_
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Ser Gly Ile Arg Gly
50
Lys Gly Arg Phe Thr
65
Leu Gln Met Asn Ser
85
Ala Lys Gln Gly Glu

100

Thr Leu Val Thr Val
115

<210> 22

<211> 128

<212> PRT

<213> H. sapiens

<400> 22

GIn Leu Gln Leu Gln
1 5

Thr Leu Ser Leu Thr

20
Gly His Tyr Trp Ser

35

Trp Ile Gly Tyr Ile
50
Leu Lys Ser Arg Val
65
Ser Leu Lys Leu Arg
85
Cys Ala Arg Trp Arg

100

Tyr Gly Met Asp Val

115

Ser Asp Gly Ser Thr
55
[le Ser Arg Asp Asn
70
Leu Arg Ala Glu Asp
90
Asn Asp Gly Pro Phe

105

Ser Ser

Glu Ser Gly Pro Gly
10
Cys Thr Val Ser Gly
25
Trp Ile Arg Gln His
40

His Tyr Ser Gly Ser
55
Ile Ile Ser Val Asp
70
Ser Val Thr Ala Ala
90
His Asp Ile Phe Ala

105

Trp Gly Gln Gly Thr
120

Tyr Tyr Ala Asp Ser
60
Ser Lys Asn Thr Leu
75
Thr Ala Val Tyr Tyr
95
Asp His Arg Gly Gln

110

Leu Val Lys Pro Ser
15
Gly Ser Ile Ser Ser
30
Pro Gly Lys Gly Leu

45

Thr Tyr Tyr Asn Pro
60
Thr Ser Lys Asn Gln
75
Asp Thr Ala Val Tyr
95
Ala Tyr Pro Tyr Tyr

110

Leu Val Thr Val Ser

125

_52_

Val

Tyr

80

Cys

Ser

Phe

80

Tyr

Tyr

Ser
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