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g 5y 5gst VH 2 VL E=WQl e DR J9e X8 4 k. 259 ¢ 22 A7), =2 494, TGFB
1o gk &8¢ 2 20 AAN w79 BE3F %38 scFy-Fe o ZFA7F 127 H 8-S 93 o]z e TrEZHo)
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g Al A
7Y
A+ 1
TGFB 1o Aelzxor Agtss: Fed 4% dWds 38, A4 288 X537 93 oSty 2A4E
o,
A7) Ag dwEe N-ddoa C-Evho g
(VH =H)-(FAD-(L E=reD)-(FA2)-(3A])-(Fc 49)
o] Aog o]Ffolxl ZE|PHE HA2FH FAE oA o,
o] 7] A
7] VH =9l
SEQ ID NO: 229] &) A4 A4 99 (HCDR) 1,
SEQ ID NO: 23¢] HCDR2, %
SEQ ID NO: 252] HCDR3

LS

FH

o

271 VL =H|¢l

A2S A8+S zh= SEQ ID NO: 279] A4 4w 44 49 (LCR) 1,

SEQ ID NO: 28<] LCDR2, ¥

SEQ ID NO: 29¢] LCDR3

bl
ok

& ¥aetal,

A7) W1 SEQ ID NO: 3 FE& 40]ar,

%471 ®#A2% SEQ ID NO: 19 WolAoln, 7] wo
o, A 2719] opnwat A& P o= SEQ 1D NO: 203 “dols}

[\]
(e}
H
rlr
E
fr

A7) B = Q7 1g61 31X GG o zRE ] opnwal AL ¥& s,
7] Fe 998 Q17 [gGl1e25Y fFaisx,

271 ARd A AAAS, A FH, A5 FH, 91 RS, sl Aas, W e AR, AR
T e IR A

A1gel oA, 7] VH 2 VL Z=dQle] 2z SEQ ID NO: 1 2 69 YERd ofu|iil AES 23shE 2 of

A1l oA, A7l BA1e] ofu=At D SGGGSGGGGSGGGGS (SEQ ID NO: 3) = GGGGSGGGGSGGGGS (SEQ ID
NO: 4)elaL, Zd7] R1A17F SEQ 1D NO: 219] opuit MAS b= AQl ofAsH] 4=,

A7 4

A1l dAA, A7) HAH27F SEQ ID NO: 2091 eFAIsHY =4 &,

_3_
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[0003]
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[0005]

[0006]

[0007]
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A1l QolA, 47 FeME= A7k S 1D NO: 9 uehd obvlmat MAe EgehE AL CRAA

ALF WA AsT F ol @ ol oiA, g7 B A waAdo] arle] 54 F Aojw

ﬂOL
°
e
P
e
=

-1 =1 (e}
a) A549 AESHH HAoA] 1 nM vk A3+ TGFR 1] 3tk 1C;0S 2+ 54,
b) XA ZSEAE Fgo] o8] FAA] QIZF TGFR 20 tish Kdxth ol 50% o w2, Az TGFR 1 oj
g KdE YEhE 54, 2

c) XA ZSEAE Fgo] o8] FAA] QIZF TGFR 3o tish Kdxth ol 50% o w2, Az TGFR 1 oj

7] Hof

Ztzbo]l &g @ yPA EAF(scFyv), @A @ Fe BAE sk 2719 ZYHEE dFAS 2 F9-2F o]
FA= A3 A JAA-BUTGFR D =2 sy 2 A3=ES YehXwr, TGFB2 =& TGFR30= 184 &
o, FA-A%F olFAE EsstE 2AAE 4 TGFR1 A48 FRkste Z@H ARE 3% o] o]& WHo]

B T5 A (disease)> TCFR-F= Azdd AR 7|siolet #ede] k. TGFR o 224 F59 S7H=
s 5o, 524 AT 2 A2 AFTY T g 8 AR AAXY. FUIE, T6FR9 2 T4
22 FES E2E 3] 4 MAxe §A H AYE hesiA & ¢ Ak wEkA, TR A Age] sk
of o3, olelgr T Axe] AEHES FAAAZL T At

TGFB obeol&(isoform) 2718 @=&FA|7}F o|&st 7hug F3) &fF AT de A 72 ZHd9as
Zhi= oF 25 kDa9] FFolHA EAIL. EHEE olo]aES 70 WA 8299 MY TS FHEAN, o
DA B He AE Ve A G40 FHEA el Azl 37HA TGF B ofolA4Eo] Harxo] gl

TGFB1, TGFB2 % TGFB3(ZtZt ~$]2~ Z=ZE(Swiss Prot) 48 W& P01137, P08112 % P10600). TGFB1 %
TGFR3= 19 2 119 TaFp &A= LA Sl 2709 2 Ao Alxe] muQleze] AgdAl A
AEAG A=Al =g AT, TFR2E 13 2 113 TGFB F8A% ofdg, 1118 TGFB F8AdE 2

gige] g
S dst = HA

Q1Y TGFB1, TGFB2 ¥ TGFB39] AT = A& FAS AN o] &S 9ste] A FsIAT. & 59, Gruetter
e T L AR B AEgow 4 AT T A Ighd BaFRY FA(ab: F, GC1008)Q)
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[0014]

[0015]

[0016]
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GC1008S 7WAletAdTt. ®&[Proc. Nat'l Acad. Sci. USA 105(51): 20251-56 (2008)]. GC1008& "W-E-o]%
(pan-specific)" TGF B ?i} gAY, 2 olfE Al 3749 Iz TGFR ololaE BFE FT3AZ 5 Q7
gZolth. TEFR1S Aedoz F3A7]= FAV dF o, £ HAANC 22 xFIFe= vl= 53 A
6,492,497 2 w= 53 A7,151,169%°] Ao vk, CAT192(Igeh) 2= e s #deyy
(metelimumab)2 TGF-B1& AeAH oz F3A7|+= A7t 1g6d BxF2YE FdAoltt. oF 5o, nj= E3 A
6,492,49755 Fzxett. wdeFgs A4S oR2E dEA e A9 FJ5 AN Akl Azl dist
o Algsloloy, BEFEs a0 J35sdt.

B2 2 78

2

oo 3k TFR1S Agd oz T = = TGFR1-AF scFv-Fc o]FAE A
A, schv-Fc o= 2719 ZEHNE = GHFA L o] FZ] schv-Fc §3 @A IZA] 2
@ Fv 99 (scFv), 8% % Fc 995 F33t}h. scFv-Fc o|3A419] VH & VL =H¢l& IgGl
o7 AMgEE ASwd GFR1d o ¥ s 2 ZAdES Jeud, TFR1S 9 587
F3A 7T

A AAGEA, scFv w2 wEe] e VE R VL Erlfler S dF VH B VL =Ejle
scFv Aol A 7hd el F7, dlE 5o, [GS]:-F 71 @

2 o]Fod F gl
Jt}h. scFv-Fc o]&A <]

3 @A add
scfv ARE 747} 914 949, o5 5o, b Ig6l T Ighd A F9E& Fall Fe F9ol §32 5 Ak, o]
FA T wEAE FA G e AZERD 7] Apele] olgsl Al dsf wfAeR dAd & Ad. HE
AN GENA, schv-Fe ol#FAl= e ®iat 724 Ao, 7P dAAsHAE O % L =vle] 74 3LV

VL =l Afole] ©A 9] EAE 7§ k. FESHAE, schv-Fe oAl A549 Al &9 sk 3

AollA F93 VH 2 VL =Ml 38 scFv(CATI91(scFv), SEQ ID NO: 12¢ wrep)e] Al7]wck 7o) &

a2 479 TGRB 1o et @rr] AsAS ekt 3712, scFv-Fe o ZAl= A549 /q] e 7
W oo 2

Aol A Fdgk VH 2 VL WS 2= [gG-2Wst A (A E £, CAT192)9] Al7|H}; 4= Hul o Al
719 TGFB 1ol wigh Aw7] AshgdS yeblvk, ®3, scFv-Fe olFAl= wpgha g kg 9 ofsshs S48
Uekditk, 259 ddides 22 A7) 2 A" 3 F 037] "ol schv-Fe o]FAl= ARF A& =

=
01E°¢50% [EIR=1

Zrkel ANl A, B wye FEle] 2FY 4 JE b BWe 2dshe Red 29 9] Bt
jolel, A% wwAe wW FAsE Eu o8 A, 90 TEesel g e A5 9ude) ke
ol o 50% T wkal, {1z TGFR30] W3t U3 A ddo] Kduoh Hojm= o 50% tf v 1z TGFB1

of digk Kd& veRATE.

ZF7bel ANFHNA, B e GFE1d Aels Baw A3 oA w3k Aoln, A3 wwALe A1
= o 9 A2 ZYqE= AE e, Al # A2 ZYREE = A (WD)-(F711),-(WD)-(F
2)0=(BA),~(Fc Gl 45 7HA41,

ﬂ il

VD TGFB 1o A3 A FARSTH ZEE VL =l B TR 1ol A% & de FARSH 2ed

~
S
H =vglog o]Fofzl FozRy Ags: Al 7hd =vels x3sb, VD= TGFR 1 A§He

H f': PR (=]
AR5EH 22l VL =l 2 TGFB 1o AR 5 = FAREH Eed VH =R o] Fojyl FoREH
AeEs A2 7bE EdlQls 238 nd 0 B2 109, n& 0 B 1019, pe 0 EBE 1°]t},
A AA el A, 2 Hge TRl Aed oz Agsts WalH T6FB1-2g schv-Fc o]ZAol #3k 3]},
schv-Fc olZFAl= 2709 ZEPde dFAE 23 + dow, 77k N-gukeA -ddew, 3§79 A&
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[0023]

[0024]

[0025]
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Zh=th: (VH =veD)-(FA)-(VL =veD)-(AA)-(Fc 99). g2 Ao, TGFR 1o 2= Eeld 2
g o] JAIEH, ol Al ZEFEE A 2 A2 ZHEE A gt Al 2 A2 2YHAHE Ae
5 EF N-ddely  -ddoez v A& R 4 9tk (VH =HD)-(FA DL
Ere)-(BAH2),~(AA]),~(Fc 9<). p= 0 & 1¥ F oy, n2 0 = 19 F o, n2 0 = 1¢
T AT 4 FHOA, Al E A2 ZHEE e FLE F Jor, o|FAE F4T & Jut

o2 AAFoA, AAE TGFR1 23 dwde N-wdoa C-ddo g (VH =de)-(HA1),~(VL =H2))-
(FA2),~(AA),~(Fc 499 & z2te ZYNE= HE 2 4 o, p= 0 BE 1Y 4 o, n2 0

e
rr

d Foden, nd 0 == 19 F Al

MAE A duldel Vi =vele M T ARA A4 99 1(HCRD, 7Hd T dRA 44 99
2(HCDR2) & 71 =3 ArA AA 99 3(HCDR3)S Eaa o= vk, A okejol A, HCDR1-S SEQ ID NO: 229
olu| A JEL 7Fd 4 9low | HCDR2E SEQ ID NO: 239] olula:k A<ES 7k 4 9™, HCDR3-E SEQ ID
NO: 24, SEQ ID NO: 25, SEQ ID NO: 26 = SEQ ID NO: 309] olu|w=at g8 714 4= t}.

Zrele] Zdda d9ge 7 F AAAE HEzRE HduE 5= g VH =Ede 95 5o}, SEQ
ID NO: 1 H=+= SEQ ID NO: 20 vebdl 917k VH =9l MY T Ho 4719 opv|ike] WEH S zHe= 19] W]

AzyE Aag 5 o,

ANE A% wwdel VL mdee s g 4ud A3 99 LLORD, 7ba A 4y 24 99
2(LCDR2) % 71 A4 ARAd 24 99 3(LDR3)S X o o). o FeElel A, LCDR1-> SEQ ID NO: 279]
oAl 4GS 71 4 1o, LCDR2E SEQ ID NO: 289 olu|wat MES 7Fd 4 1o, LCDR3-2 SEQ ID
NO: 209] obul:t MAS 71A 5 Yk,

L wdole] Zeglea el e gk mE sk 44D AdeRe ded ¢ o L sl oF
o, SEQ ID NO: 5 T SEQ E

% ID NO: 6o Yebd Q1% Vi =W Md = o 4719 opvlicate] WygS 2zt
£ 29 WolAERE dud & vt d AAYE A, oA ZF E¥E =+ SEQ ID NO: 1ol vrERH VH
Tl 2 SEQ ID NO: 5ed yERH Vi Z=wlQls e 4= glow, o= 747t wdelFgd £A13k= VH 2 VL
ZwQloltt.

U ANFEAA, schv ARAH P Erlele o 157 obulwil Aolol Ay A el 448 & vk,
olelgt el A "opre YA Al + Ei - 47} obvlndt PolwF Yebd & Q2% oulath. AR
e gatel, WAL AR FeA 2 AY AR ook, A o, ¥AL [6S1-8 FAY + vk,
B71= obvl=4t A E SGGGSGGGGSGGGGS(SEQ ID NO: 3), oFn]x=4t A GGGGSGGGGSGGGGS(SEQ ID NO: 4), HE=
Ao a7he] ot WAL 2 9 MoAE A & Ak, ¥ ¥yl BAS 9iste], "Ho) xAAe obvlx
A OARe e A e obvlicdte] FelWE el T2 U )5S RFolvs WAAAA ga, HF 2

9e 3
oke] Sl o8] ol ohulmAto R WAR & U oJr|@rh,

e AAEE oA, pE 1019, scFv AEL aAo] ola] Fc 9o AZAdAT}. A= <I7F [g61 B 1gG4 3

A gYgogRE HHE ohvxit MEe I £ du. dE 5o, A olmxAt MY

PKSCDKTHTCPPCPAPELLGGP(SEQ ID NO: 7) Tx= FHu 47019 ofum)x=At My S zhi= 79 WHolA S £33 4= ).
2 7k 1gGl el 3l 4

d AAFEol A, 1A Hel= 3 UK 157 ofr|sto g dekd 4 gl 317} <
1&4% olul =2k A CPPCP(SEQ ID NO: 21)& X33 4= ). =712, 27t Ig
79] 31A| 9] WHolA= olu At A9 CPPCP(SEQ ID NO: 21)E ¥3Hsk 4= g},

o2 AAFE A, me 1o, FF2% scFv A3 A Alolo EAgTE., A FEfolA
& GGSG(SEQ ID NO: 20) Hi= o) 2709 opvit Mg S zhs o] HoAlE 23 = 9l

Fc 992 27 & 3719 89 =del, & 9, CH, =vd ¥ CH; =vdS 238 = durh. Fo 992 o
£ 5o, QIZF IgGl, AXF IgG4 H== A 10709 opnxit HEES ZHeE A3F IgGl B [gG49] WHolx|Z5E
T52 7 Atk 4 HAANFHNA, olFA Y 7t EPE =+ SEQ ID NO: 9o yEhd AEE zher. SEQ ID
NO: 99] scFv-Fc o]#A9 ++%= & 20 YEl} 9}, scFv-Fc o]&A= TGFR 1o Aex o7 Astst 4= 9l
scFv-Fc o]ZFA= 1 nM w9 = 4A]o] 0.1 nM #¥ke] HR7] sjg] s Y F Ao, 2R &g s
A& 5o, A49 BETH FAS AT e 3W Sd2E 3Hd 98 SAHE & A
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s==4

scFv-Fc o]

L

pi

[0026]

oo w2 7o B oEoF M T T OB WO on xL o ) w B ) I
i L N = n B S w o ks w ™ 2N T - W =
) N N2 s X ) & o . oy @ ™ B ogm
S T o N VR T A o T 2= w w® ~= 2T "
= oo < <o > X < = frd ~ o < e T 0L o
< g = DR I-TE A - ' & = o N X
—_ T . Ko o 2 63 = = b M o w2 =
CHE % v ¥ wmER e cl = S & G
{4r T o © o B = L L AT -~ T - up iy T T
P A AR < Y R 23 = = L 2
“ oy oz ~ & w o7 —_ 0 N . = ¢ <X o
TR o . — X0 oy X0 — or ) = N Ny iy S - = E
S R o ARSI S < = o o0 N
R D TH w o E 3 X = g N g o -
Nos o rad Mow o my P S o) ) . w — g N X
c25% T R do Tows B BT 5 Eeme L
W\u\ an 7 — ‘_nmﬁ o) o] o © of N T ER= — — o o o 03 =r
P8 Ly wh PxT . FTTy < T T g
2 = R oM == N T o - o o T > o
= 2 BT T =0 No P~ s B = =z < W T 3 w - -
SRR e g o KO & x wpzoowoow ﬁa of 2 T 4
umo o ~ ; o 1l ool EO AT J— N moo . EO EO EE T © Or OME Ie; —~
o "M R M T el s ~ <4 W E S T H W i 172
= o HOI @ o o _#_Mi i TH H o= = ‘_.,ma s o) S /MQW\ a o =) wooRe T R b ,,ml N
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MN s E D oD oo OB R o o M ® = = ° u B e W e
= ot o VegrmS | x & o = R = L) wod Mo
= ey o} w _ ™. KR i e S N ~ 0 0 — -
= ,mvl‘ 5 % A m o}/ = ™ T m...% N iy o B ~ N X o] T o o X e 5 mJ X — K
25889 v8 Ipgo®wI b ® % ik = T o9 i A
i %L TS N m,# o ¥ ¢ o M_. o o B~ T el E_# WL y [ M =
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o FHE EAY 5 Ao,

AT TGFR1ES] "l Aj" = o] "Meiyor Agdet="e 23 dWA(AE 5, scFv-Fec %
Aol QIZF TGFR2 W= QIFF TGFR3o.2 o] AFHT 1 #2 o=, oF 5of, BW ok I3 9
3 =AA 27F IGFE2 Ei TGFB3%e] 9] &fg] ARt Hojx 50% o e 7k TGFR 132 &g 4

EE Uz
i

TR QIZTICGFR I A & = s vl

scFv-Fc o] 2]

A AA G A, 2 WYl scFy-Fc o]ZFA 7P Zvde B Hx=2 ¥ 3= vo 53 A6,492,497%9
XA CDR(A S & ﬂl% E35 A6,492,497F2] SEQ ID NO: 11 WA 19)2FRE e AxA Z2A 99 (C(DR)S
¥gslt}. (DR G992 sl7lol EAES Ut:

HCDRI1 SYGMH SEQ ID No. 22

HCDR2 VISYDGSIKYYADSVKG SEQ ID No. 23

HCDR3 TGEYSGYDTSGVEL SEQ ID No. 24

TGEYSGYDTDPQYS SEQ ID No. 25

TGFYSGYDTPASPD SEQ ID No. 26

LCDRI1 RASQGIGDDLG SEQ ID No. 27
LCDR2 GTSTLQS SEQ ID No. 28
LCDR3 LQDSNYPLT SEQ ID No. 29

I, s7]9 AES z2tE FE HCDR3 A% RE|Z7F Fhech:

HCDR3 TGX1YSGYDTX>X3X4X5Xe SEQ ID No. 30
o714, X delel oAbt s Al E B F)olAY AL 4 glaL,
o= o9 opn=At(uteA A= S, D = P)olAY FAY 4 Qi
Xz dole] opn=At(uteA s A= G, P e DoAY F-AY 4 9,
X 99 o At(ntEAsHAlE V, Q e S)olAY FAY ¢ U,
Xs= dole] opn=At(uteA A= B, Y = P)olAY F-AY 4 9la,

X 98] opmAit(ntEAsHAlE L, S T DoAY FAY & k.

H =mele SEQ ID No. 229 HCDRI, SEQ ID No. 23¢] HCDR2, & SEQ ID No. 24, SEQ ID No. 25, SEQ ID No.
26 2 SEQ ID No. 3002 o]Fojx TozRE HelsE HCDR3 & 3vtE Z&3ic. (DR A ES N-Duho 2 BE
sl719] A Z ol Folud 1 WA 4709 ZH I Gl o8 Fel® 4 vk FWl - CDR1 - FW2 - CDR2 -
FW3 - CDR3 - FW4. VH =wQle] ZdYa d9e 71 S AAAE HEdz3Y Agd 4 Q. A 2AA Y
ol A, FV 949 NI 53 Az 7HH Z2 AAAYE AE25E dgEd = . VL =02 SEQ ID NO:
M LCDR1, SEQ ID NO: 28] LCDR2 2 SEQ ID NO: 29¢] LCDR3S XE3tatt}. VL wWd1e] =y gd9a g 7}

W OET e I AAAE MEREH, dF 50, YT A M o B b AAAYE AEEREE A
g vk AAE, oF 40709 HE gkek AAAIE A<D o 30709 THE ok AAAIE ME, A& =
Vi3, Vi1, Vy 1-69 2 Vy 1-e9} #Zo], oF 40719 7} F3f AAAE A do] ad okl &&= SUrt.

o2 AAFeolA, B3 VH T VL & = . dE
o], VH & VL =19 2A Fx& shte] FA=FEe (DR *1“0 ARESkaL, T2 FAZHE L] AA A
FW do& AHgste] B3 =rds §*33}7] g AHozA AEH F v, o B HAEE vs 5
=Y I/ A20020099179% % 3 [Homes and Foote, J Immunol. 1997 Mar 1;158(5):2192-201]0lA4 2ZtS-
Row, EF BFE B A FxE x3En.
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

Bk o] scFy-Fe o]#:A:= Zbz SEQ ID NO: 1 2 SEQ ID NO: 5 VbR A gS zte, wda o Ae 59
3 VH 2 VL Edeleg o]Fold 4= 9tk VH Ed¢1e SEQ ID NO: 20 vEbi MIE zh= VH ZHlel o3
A 4 9dom; VL =g SEQ 1D NO: 69 YERH AES 2= VL =gl 93] uixlg 4 lch. ol& Vi
2 VL Tl Eo Az ¥3EE n|o 53] 46,492,497 (oS 5o, SEQ ID NO: 4, 6, 8 2 10)] 7
A= o] Ak
"ZHH =EJN(VD) L dlE wobe] szl Al IR T upel ol fﬂﬂ/ﬂﬂﬁ Aol FutE = WHIEE
ol 27l A = =5 A9 s A =vde AHgTh, s Tl ddHoE HAZRE
d e 259 99X T 7ol g8 AAEHY; vdFzEdY] A s Ed(VL), BdErEHY F
Aol 7hH = (VH), 7hA# = (camelid) WYZREAY S 7MH Z=dQ(VHD .2 A HT},

"HolA" TP ww|Qle Fx A vlste] ofmweAb B, A8 H/E AdE 23 3l
o "HloJA"E Al 4719 o]y ofu|xAt WS s = k. o E B, 279 Tl F st ofu| At
A3 23 £ e d Wete, g2 Tl HPHR gAY, EWd F BEFUL olu|xeAl X3S 2gst
Ttk oAl V|E FUbs AU AAAYIE HES VH B VL EHe] N BE CCEw A o]
A g 9k, olE 5o, VH E=dQle] N-Ed = A4ddE ¢

oAlE £0], scFv-Fc o|ZFAE @UHASA7]7] fl8te] FHd] 479 opn|it X|o] o]Fojd 4= giv}. @HY 3}
= & E9, &% [Harding et al. (2010) mAbs 2: 256-265]2] Wl we} = 4 g}

A5 E0], schv-Fc o|&FAe] AL E F7MN7IL/AY Z150] S8 &S FARA7]7] fl8ke VH 2/%E=
VL Zvfle] ZHd9a A71E A3AA 5= vt B3 AL AxFoR BHEE A ddHE schv-
Fe o|ZFA7 A-stA 95 s 93 VA, AAo F&9 wd" AL vl-7IsAdel HA & F 3

o A (o)

=
o el e RAlE wd gAden weluy SUEe o
& 53] schv ZEPE=E vteEol 2 f/EE 2 Al
L s ] J T
[e]

=
JER VL EERle) PgAe ST
=
=

Age G2 S0, WO 2007/109254% 0 7§A1= o] QITt. 2 o)
A2 FARSHAl scFv-Fe olF Ao St S7H171a/ A 29 &3 A dard Jew diddn

20 dE AF& SEQ ID NO: 1, 2, 5 i 69 opw]wAbS thE QI7 VH Hi= VL =HQ] A A A do
A A&t obviatom diAlste AES Efete Aor diddnt. o AAAE Ad T A9 A
of EAskE ofvlwitome] A ofl:ste] AFho] §9l® F glrk. ol Hol, SEQ ID NO: 19 VH =
elel Z7)E ol VH BAAE ML, & Sof, DP-10(Vy 1-69) Hi= DP-88(Vy l-e)ZH-E]e] AAAL A

A o) ggats Aol EAls obrlwitom Asd F Ak olel@ Aol FgHE gAE AP wolol
ge) A b 49 7%, dF ol Clustall® A3 e 4449 A9 o) Ad 4ol ola) 244
At

7Sl F-dg Txe| BAel ol AR, BE 1) Z47 gl
3 e 714 AHgtel -1t
A NS YA g

= H
P ool ol WY obulaabel i@ Aol o F gold oz oL}, oF o=, wHH

=~ .
Val, Ala = Glyomel wgs [le 279 gho] 818 Jlom dabsth, Agto] ofs A4=E Asd
A ol 3ol F-A4 Fxe) BN s 5T 5 k. §9 Ao dgHE Fhe) AL AW =
A9 el EASE A BEAS, S Sol, BIAGITA NG, FEAS 434 4248, 4 4

gamas 2% AAs e, N3
1% Gln RI1E AReel, 3227
WE o718 gow, ot s WelAd 5% gaAd & Atk ohnwmal A§e Abga

=
of eH& ‘%‘f% T den, o dE 5o, g6 ZYHEHE A AN S8 AL F Y.
bl

-
o T
we
~
ko
s
-
—
oy
2
ro
-
o
o
S T
Z
mu

™71z dE 50f, Cys B Lys A71= A&d 5 glon, o= ofofr FfAom WMy
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[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

S=50l 10-2754133

T, 84wl 129 F9-24F 9] §8F 54S Rojas B, 4 Sof, A5 ¥4, 54, ¥4
3 wololE] mi wulAd AZYR S Ar}. o]F So], Cys Av)E AEEA oFze] ATYs o], okE AR
AER A & b, EF, Cys e FF B Z/ME BR, dE 5o, Edgd 2
(PEG) H& &4 oyvle] AZg= 4 9lr}. ol @ ofnwil WYL o Sof, F&[Beck et al. (2010)
Nature 10: 345-52]<] AEH] it}

AEN5H BAE BAHEA, dF 50, 1 EE TeE TS, o2 BeAd A At WS A}
S3to] A e 9 FA-A dHe FAAZ = k. =3, A= a2 A (horseradish) e A A
o 2o Fx ¥EAE TV, AL 4E715F 54 EF mololE, dF Sof, AW ojuyors] A
& Ed AEE 5 I 38 wololE, dF Eol, HeWS F/w ¥FHTH. AAZ fola = g
wololEl7} RAY 4 Q). ¢E So], ¥4 i 19 FA-AF @A de gAH Q= AxF Wy 2
W g S ALgate] His-el1ska 4 gl

scFv-Fc o]ZFA¢] VH 2 VL =& Eo] HAIR A= Ao o) 34 A4, scFy w9 Az
Aeket BAE ld okl e delA vk, dE 5o, £ @I[Bird et al. (1988) Science, 242: 423-426];
F& [Huston et al. (1988) Proc. Nat'l Acad. Sci. USA 85: 5879-5883]S ZZ3It}h. o]AL o|E Bof, 2=
dale dS T d W ek, 8% ©ASs H3et 5 Axdda] dEAF oz gAdd & vy, A%

g HAE [GS]-8Y FAE et [GS1;-8 HAE 22X 2 A" Zr]e wE fHloez o]FolA
24 o]yt BAE o B S0, SGGGSGGGGSGGGGS(SEQ ID NO: 3) X GGGGSGGGGSGGGGS(SEQ ID NO: 4)9 A<
T -%IEH 47f 9] oAt WS Zhe 1o WHolAE JME 4 k. WEe YA HolE W st A4 T
= 4}01 T ofuiAit X3, ulEA S AE GlydlAl Ser e 1 WHRE9] opu| At XFS EFE ¢ Q).
[GS];-8 AL schv FFA 7P Tuele AAA]7]7] 95t de] AFEEo] gedl, I olft A7 HA
7F 7hE =] Ao JAFE WS ofr|sh, HzAFAel7] witoltt. olE o], ¥ [Huston et al.
(1988) Proc. Natl. Acad. Sci. USA 85: 5879-83]S& #=slt},

schv-Fc olZAol A, oA FA2Z X H= &= g F7 Ado] VL =Wd} 17 Atolo] Melx oz 4l
b oolgg A AHELE Fc Aol tdte] schv AR §94S S7MIY. A AAFEEHCA, EA2E
GGSG(SEQ ID NO: 20)¢] M E& ZH=th. G6SG FAo vk Atet WS 1 Ul#] 4719 ofmjesl whe] 19 2
ole] WA i 1 = 2709 ofn|Abe] X8, upEA S AE Glydl A Ser, T I WbdjR9] X3 ¥t

A G scFv Fi5 Fe Foo AAAN7IE FA4 Zvllelnt. 1g6 B IgA 4k W] %] Fe] {4
2 Fab o (arm)o] FWHL Z+s AL ste, 7bd AwE =2 o]Fdd MEJEJ A 7hssH
ol Agel 3% JHL o|E Eo], ofuAt A Y PKSCDKTHTCPPCPAPELLGGP(SEQ ID NO: 7)& zte <1zb IgGl
g7 F98 s, o)y AES dE B9, vF 59 xﬂ8 048,42135.9] & 4Bol| /NAlE nle} #e A7k
IgGl A5 AR AR, F3 X 2 CH, =rele] N-2ek B Ag3hth, A3t [gGle2HE 9 X = 27
9] Cys 715 3, ol A&k daAl A9 A9 Cys &7|e o133t 43s AT 5 Aok, o] 3s)
AgS FAsE AzF I1g61 1A FEE ofmAl 4 CPPCP(SEQ ID NO: 21)E g-3ht). <1zt 1gG1 31%2 A
ol A= ol ML e 4 Ut

0 $FEG. HEE Fe G 2 EE o B
2 QI 1gGl T+ SEQ ID NO: 11¢] CH, ¥ CH; =
Melo] thehl uksh e lgE e ASS EgAT. Aol Fe 9oL 1o 8 vl 2 oy 1,
AE Fol, wA-GlEA ALHACC), FA-IE4 ALFHANC) D FA-o1E4 AL 2ALAEACP)

schy-Fe ol&Ae] Hhakd B4 A7) Sdate] @7 D Fe Aol MBS oF & k. o A
A B RIZE Fe 9499 1, 2, 3, 4, 5 == Hd 10709] opvf=ite] F#] g WFe st

AT}k, dE Eo], Fc 99S HAAA, schv-Fec olFA e &4 wzlr|E2 7412 4= Aok, 162l ¥h7]
A4 FcRno.2e] 719] pH-o]&4 Aol 9wt W3 Axe e & F g
IgGoll Adtst, I27S Zal=HE RIFth. oE 50, ok CHy =Hlg] Afole] Aol #1x3 EAel
FcRno 2o A3} z1shd 3 IgGle] AAY w71 E S7H71E 2o yelsth. olest MEe oF 59,
¥ [Strohl WR., 2009. Optimization of Fc-mediated effector functions of monoclonal antibodies. Curr
Opin Biotechnol. 20(6):685-91]; % % [Vaccaro C. et al., 2005. Engineering the Fc region of

TR

o
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[0064]

[0065]

[0066]

SE=506 10-2754133

immunoglobulin G to modulate in vivo antibody levels. Nat Biotechnol. 23(10):1283-8]°] HEZo] At}.

A W/HEE Fe 99 tigh t& WP oIy 75s S7HI7IAY AaAZ S Ak, 4719 QI7F 16 ofe]
2ye &8A43) Fcy 84| (FcyRI, FcyRIla, FcyRIIla), AsiAd FeyRIIb 84 2 A1 ®Ba] A& (Clg)eol
dolgt g or ZAgfsle], Aolg oAy T|e& U dtt. dE 9], FeyR EE Clg®E9 1969 A2
IgG A 49 2 CH, =dQlel $Xg 7jol] FH9-Hrh. ol& I7]o] o = t59] ofv| =4t X182 Fe
YR EE Clg9} 1G9 A528& Ao =N ojdy 7ol J3F& vA + k. ojFy 75l F3F& v
A= v Agke] deA Stk ol WEHE oF E5of, @ [Strohl (2009) "Optimization of Fc-mediated
effector functions of monoclonal antibodies," Curr. Opin. Biotechnol. 20:685-91]e] FEZ o] T},

97 %/EE Fe ool WEA WS ¥ 1o 2okwof vt

x 1

dEAA @4 % Fe 99 A9

D (=
ofolxg | F (A% Fek/Cla A |1 e
IgG1 A7 | T250Q/M428L Z‘;‘giq AR 7
IeG1 qzp  |IM252Y/S2S4T/T2S6E+ (Fekno =9 AT vz %7 5
H433K/N434F Z=7}
J
E233P/L234V/L235A/G23 {Fe y RI.o. o] g AXC = CIC
IgGl1 Azt FISS 3,4
6+ A327G/A330S/P331S {7ka
ADCC 2 CDC
FcyRIIlaze] &4 -
IeGl olzt  |E333A & =7} =7} 5,6
FcyRIITa29 A {ADCC &7}
IgGl QzF  {S239D/A330L/I332E iy 7,8
o 3 1
1eG1 Azt |P2571/Q311 Zﬁ*i‘q EL L S I
1eG1 Q7 |K326W/E333S Clame] &gk S7FCC 57k g
FcyRITa/Fcy RIIb {g)a] 7 214
IeG1 17k {S239D/1332E/G236A v F71 48 7 1
1eG1 a7 |K32A Clg=°] A% 7H4 {0C 4 5
Fab-o}¢F a
TG4 o7k S228P . @ 7a 12
. o |ADCC 2 CDC
leG2a o L235E + FC}(RI 2 Clq2 9] EYY 10
E318A/K320A/K322A Ay gx
1. Hinton et al. (2004) J. Biol. Chem. 279(8):6213-16.
2. Vaccaro et al. (2005) Nature Biotechnol. 23(10):1283-88.
3. Armour et al. (1999) Eur. J. Immunol. 29(8):2613-24.
4. Shields et al. (2001) J. Biol. Chem. 276(9):6591-604.
5. Idusogic et al. (2000) J. Immunol. 164(8):4178-84.
6. Idusogic et al. (2001) J. Immunol. 166(4):2571-75.
7. Lazar et al. (2006) Proc. Nat’l Acad. Sci. USA 103(11): 4005-10.
8. Ryan et al. (2007) Mol. Cancer Ther. 6: 3009-18.
9. Datta-Mannan et al. (2007) Drug Metab. Dispos. 35: 86-94.

10. Steurer et al. (1995) J. Immunol. 155(3):1165-74.
11. Richards et al. (2008) Mol. Cancer Ther. 7(8):2517-27.
12. Labrijn et al. (2009) Nature Biotechnol. 27(8):767-71.
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[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

F7IR, A ot WES ASSte] WHdEE ZEFEEY T4 FEAS #AaAd F Y. diEdd
dofl&= F3 [Peters et al. (2012) J. Biol. Chem. 287(29): 24525-33]c] Jom IgGd4 31 F e Cysol
A Sero &9l 2FS AEY, ol o|&st AF o|FAS FTAAF|AL, Fab E=H9l & oHAHAS AL

FFAFSHA, 3 [Zhang et al. (2010) Anal. Chem. 82: 1090-99]2 &% % go|r o|&s} Ag ~gMEF
(scrambling) @ T2 oA AAe] AS Adsly] 913 [g62 A A 22HS /AT, T3k, CH3 =1
of tigh ofnliAt WHS AMESte] FFEEA-TIT Lys V)& AAAA, sk WolAe & TAAA F Ut
EE, oAl MYS AMgEte] Az A T o -4 T oged v)es AL $ .

& 5o, ot WES ARgste]l HA| &A4d3E F7HA7IAL/ A, FeyRITIA Z2%-S S7HAI7IAY Fey
RIIIB AgS #AaAF oz A-9EA AEZA(ADCC)S SR/ AY FeRn 282 S7MAH =24 d3
715 Z7AA ¢ k. olEid ofmnat M¥E o & 5o, ¥ ([Beck et al. (2010) Nature 10: 345-
52]0] AEE] 3l

scFv-Fc o] gA]o] it B z9] AF WY

2 odt o] STl FElE scFv-Fe o|FAE zdsls i AlFditt. B2 ik oS 5o, 34 DNA,
-9 2 mRNA B oDNAY &= Tk, dlelE vls 53] #6,492,497%¢] SEQ ID NO: 3, 5, 7 % 9o e}
02 VL Z2vls AQ3zgsts dqte]l gET. F712] dako= SEQ ID NO: 14 YeERH t]olvlt]-5aas

= ¥ dbge] SEQ ID NO: 13 yebdl <A, 2 SEQ ID NO: 160 YER ofm il IS z2t= 74l A

FAE A3 s= SEQ ID NO: 1590 vEbH A do] xFETE. F7ke] #Abeli= SEQ ID NO: 9

ol At MES ZH= CAT191(scFv-Fe)& 1329 3k= SEQ ID NO: 179 vebd Ado] xgEc), it

, = OAA B 2E JHE Yo AdE 5 Ak, schv-Fe o]FAE I Ee dAbS

glom  WEEE= FA S g Rofd gl LA =, o= So], Ed[Borsi et al. (2002) Int.

J. Cancer 102: 75-85]° /WA E &4 7|&S AHgstd Al9E 5 3L

-
)
g

K
ol
2L

e

flo & & 0w T
|
o
S
e}

My £ org
AU u)

&
0
r
1=
i)
N
l

A w5 AEE 7] s olde] AAES T & Utk schv-Fe o]FAe] Az W2 Aadste ¥
e S5 AEAA schv-Fe olFAE A7) Ag skl dAATE @A 9 FAE Fgeks dAE ¥
grate. @Ael Fa We Ao 2 R/EE AAs £8E 5 vk A e Hojk she] F71e
A, dE 5o, ASHLR FEH s FRAE et 2w R f‘z}iﬂ—i— Agstshs dAE 28
ATt

ol AREE = 8o "R &5 AR"(Es hae " A= 29 DNAZE =Y AEE A s
ojrolth. olHgk &o7k 54 i AEE oy} of2fd A A mRk A s =S olsfisiop
o 54 WMol Edwlo] i A JFom Qlste] vl Aol 2E 5 Q7] e, olH 7 AsE
& A BOAEe FdshA #e (AR, o] 2ol AR 8o "eF Aol W el 23
oAb sl a5 AlEe A2 A T ool Aorhy Aduss 98 3 A8 Axs £, nhs
Ak Fe Axe QAAE, A, A5 2 55 AXE . MY uiEAs e, 5 AExs 99 Ax
T oA 7lo Fekol(E. Coli); ER5E AEF CHO, HEK 293 % COS: 2% AXEF Sf9; B 3t AXE A7}

Zufo] M2 Al#| 8] A o (Saccharomyces cerevisiae)E ¥E3&3l} o]Eo) FALA &e

sl e A, Brivols A, Feloldds A9, AdA A, v 04 @ Ve 9 19

i

75;1

she A 24 4GS FHsHe, schv-Fe RS dmusts QWS TP A4S NHE AsiAL
AAG 5 Ak, WEE B Eol, BehavlE, 34, HAVIE, obdwrtold s, MV, WelHold 2 F 9l
oodE Eol, A AAEe Az, Bedvelfuw, AWY, AX umel DSl =9 % fAx Aol
Ao 24L e V1% 9 TREZS 0 del Sed Ao

welo] ASHE gol "ME'E Izle] AANE TE WA 25T 5 A BN B A omold,
shubel fe] Weell "Eepansrsh glow, ol F7kel DNA MTHET ol Alelda 4 ol AY oF
FEFDNA FEE ARAT. thE 539 el vtoles MEst glom, ojr)H, F7kel DNA ATRET}
olelz Ay U eolAeldd & rk. 54 WEE aFo] EYHE 53 AXA A7 BAG F vkl
g Bof, weleol Ba AHS 2= weel My W ofuE EHEE WE). ek WE (B Eof, H-o)3
& LHEE A SF AL G2 SYA SR AL AS U B S e, 2ol o, 53
9 W BARG. U%el, 54 Wt 25 A5ksel AARNE fARY WAL fRT 5 AT, o
9% WEE el "AEF UE WE(EE s 0 WE DR AT, Qo Az DA 7%l
FEE UH MEE $F Seavse guz EAGT. Sehanssl sbg Ea g WEe Feelel



[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

S50l 10-2754133

w2 HAA A "Eefan et g "aE s FiadvbestA AMgE g o ey, & 2WE e
=

5% AT ol @ e Prle wd WE, qF 5ol

vpolel s WE (o5 5], HA Ag dE=nely

2, ofliubolel s 2 oulh-iet vhelels)E Etehis ofmolt),

G5 AE el

SR
ol AT 7

HEK293 A3, <QIZF wjo} wWut Alx 9 7|8} S5
of A & &g THe] HHEL Y Eokd
Bio/Technology 9: 545-551 (1991)]<%
[Andersen et al. (2002) Curr. Opin. Biotechnol.
o §7b530t,

scFv-Fc o|ZFAx= AdH oz = Uy <=3 9
(e} =

of 93] ZIASEHAY, 21EL dE B, ¢
o}, 3, S 3AstE dE B9, A% scFv-Fc

gomm omxow wae & v,

scFv-Fc o|FA = FaFS Fo3le], IAE ARE GAE g, A =& 55 AAY A5 =& A
o dE B, ATF BPA Y A e Aollo] A=(AWH HAE XFE 7 L) W ol&E 4
AT, El AR Ag, o, |g-wi) A3

371-3741),

2 2
&2 ds 5o, dEE E

’ L
9 A ERulele s Ei U8 vloleAE A8d B4
3}

I
lo
il
il

{4 ol
S

m
o2
ot
ox
o
=
E
N
=
t
2
x
lo
i
[
tlo
)
o
>
[>
et}

y
firs

EolHol A= B2 wdoA] TFB1 AT (2 [Border et al.

FE (&3 [Logan et al. (1994) Eur. J. Neurosci. 6: 355-363]), 3% FE (F31[Shah et

f
EJ
1o
_10(
= o
oo g 2
2 =
i %
i -
2 o A
o o,
1= =32
S
=

x
iieA
o
e
i
-3
o
:cg
e
)
i
4
32
ui-

[
o=
&
& -

o S
2
b

ey

o o

oo r:'(:'
EN
N

2~H ¢4 (CHO) A
X, o

I A O L)

=
(o3
)
2
-
X
4
i ke

=

501
= )

Eghst X,

ggso] Aok, AEE 93, d& &9, iwd[Plueckthun
weh, dwidE H3 MEoAY AHEL oE Eo, «d
130 117-23]°) AEH upe} o], sl Foke] AR}l A

o], CHO, HEK293 H=+= NSO(ECACC 85110503) Ao A=
A A 2] T o) AdETA vz AsE ¢ 9l
oAl o] ADCC && F7HA1717] flste] FaAsE A3

(1990) Nature 346:

al. (1992) Lancet 339: 213-214]; &% [Shah et al. (1994) J. Cell Science 107: 1137-1157]; && [Shah et

al. (1995) J. Cell Science 108: 985-1002]) % =

| AG=(EA[Giri et al. (1993) Thorax 48: 959-966])<]

A5g flste] AEAQ o2 YERth. F7bR, T6FR1, 2 R 3o fiet &A= 9 i<, AR f%= A
J

s(m= 53] 715,616,561%), =54ds, 3, AAEAN 5, AAF R FuiE s

dhel mdeA &}

4

el Ao & Ve rH(EE [Wahl et al. (1993) Exp. Medicine 177: 225-2301).

scFv-Fc o]&FA|= TGFR1 Ao 2R E HAHHow

3lt}h. scFv-Fe o]FA= A@I e AAdelA Izt

TGFB 1 ofo]iFEe] A2 TGFR-rizle] Azdd
S A9 4, 1118 22 2de) #=, T6F-

B
E]=(Latency Associated Peptide)?] Z3%, TU¥-F% WA, ALY

ole] %71 % NK AIE B4 AdE Lsht of

EE A eR oplEE A 9 TS Assied §4
TGFB1 ofol4aEe A4S Aeldo=r A 4= v}

, Al 71 END) HF, dE 92 ue AE FAe A, 3
, YEEYE VEGE 9 IL-11 w3 %, A B 9

, A sh, A

opAEe] By
oA AR

L =1

I
Q2™

et dE scFv-Fc

X A ,
ARFAI 3 (FSGS), 3 A HF), 54 A2dA45 D, 524 Ad#5(1PF), 5743545 (SSe) 2 vh=d

FFES Anshed a3,
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2 BRAA A < B, FEE #A d4E FqY e FAAE A
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Al gl ﬁolq.

AA e 1t scFv ¥ Ig64 Ae 334 £ &8¢

CAT192(1gG4) (Mg H )&= TGF-B1e Aeldgor F3A7|& <2zt IgG Ryegayd Ao, TGFB1(20-
600RU)= NHS/EDC 3}she Alg3}o] Hlolxo](Biacore) 2] CM5 ol mASIAIAT. thaFsk ko] CAT192(1gG
HE ZWF FYstd, 1 ST I g3 AAH= TGFBIEJ 23S ZYUHHS AT, delHE
11 A3 2l Abgate] fAste], A3 A4E 245kl CAT192(1g64) = = 200 vebd wpeh o] =LA
CAT191scFvell &3t ZAgta}l nlusteE 49 19 :—é 27 Fe o] AAA Ader e g o TGFB

1ol Agsls Aoz AREAT. CAT192(1g64) = =3 TGF B 1-AHF5 = 1L-11 BA Y AE SA 5= A549 Aﬂ
E-71vke] 38 AACNM Fgdor W G5 (1650 = oF 10 n)S BATh. A549 AA g dae =
o Ye} . AS49 AAS E3[Rapoza et al. (2006) "Development of an in vitro potency assay for
therapeutic TGFB antagonists: the A549 cell bioassay," J. Immunol. Methods 316: 18-26]¢l 7HA1& A=z}
of whel Yskltt. °F 10 nMe] FR7] e A7k TaFB1=e] 5ol Z2d& HolA|Rk, CAT192(1g64)°] A&
AL ¢ =2 Ay agoryy o]os IS Holt.

=

AA ] 20 APE 1g61 FA

'Jiﬂ Zdo] 1gG42 2] scFve] A3k
=49 A= ATHE# [Aalberse and
Schuurman "IgG4 breaking the rules", Immunology 105:9-191). IgG4°ﬂ}ﬂ ofel w3 % Fabo} Fe CH2 =
W e10] o A8 CAT192(1gGd)ell ok olelgh zshde] Ads AHE 7}5"401 AE = Uu. wEkA, 1gG4
Fc(CH1, CH2 % CH3 =W)E 3% Ighl A= diAgdo=zA 16l MAS =S CATI2E 22253
t}. CAT192(1gG1) S Y3l DNAS WolE (GeneArt) ZH-E @Alatar, wd e pCEP4(-E+I)Dest W& A B Z
2333t}

CAT192(1g64) AEH L 54 WA 270 oa) oz 218 5 glow]
ok el 288 T S e &

ﬂ

CAT192(1gG1)E HEK293 Efixdldo 2K E Adsta, dild A Ago= FASATE. 28} [gG4=2 55 1gG1
29 CAT192¢] Blmda L 19 IS Z7HA7]1X &kl 1g61 2 [gG4ZHE AAHE= Fab 9% %3 1
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

SS50ol 10-2754133

o] AL =N 71A Lkth. CAT191(scFv)(SEQ ID NO: 12)9] =& 3sidLe A=A 3k Tlo] [gGlo]
IgG4ol EA Zroll, A% A ¥xRozo] A3 Fob 2dx=E= A |
schv A& XEA M At TF A 1g6 TR 2 F23517] o,

AAe 30 qFF oA HA

CAT191(scFv)(SEQ ID NO: 12)& #d
ZE QAT CAT191(scFv)& TGFR 12l a&3 <l F3ld
7l Y EF02 ARgete] vyt tgE WS A3

ERE & 1o =AE o] .

ANEEE e topniy], FE=-fge olFA(dE o, FA AH FE=-fd olFA) E scFv-Fc ©]
A 7 £3E AT, scFy CATI91 tlolntrioll A (Gly4Ser)3-8 HAES #-& 5aa FA(GSSGE) (SEQ ID NO: 19) 2
A ste], Hl- %% 27F AjA (Yot o]ZA]) & AAerlth. ZF TgAli= SEQ ID NO: 14¢] yeEbA A ES 7h
A= oA o] 7} d=FA= SEQ ID NO: 169 YeEbd A E& 7hvh. mpA2 o= | scFyv-
A= SEQ ID NO: 9el vrebA AE-S 7HAth. toputt] 9 fE= faf o]FAE o =AE] 7]
o} Falolol A MFHAF)aL, scFv-FcE HEK293 Al oA ddA AT},

Zork gS A}Edle] =S A OR TGRR 1] Adst= Aoz 3
@ Ageol @045401 owk rqaw scFv *é—li'—
WS

>
&
Ea

FA A WElS-fa oFAE WAN] el gr], $RAoR FAW olFAE EW Hepaw
= ; 3 g

= 3L

L ar [¢)

A, 24 T4 Aspdrts Bl HOFB}"%(SCFV 5aa)< 211. T IS BIAR, A7
}o X%

M
N

g
7
-
I3
i

2]
<«
Z
i)
)
i)

wy

5

o
i
=
i)
o
2

@
i
7
“;
i
o
st
5

ek, theket 2 TGFR1 38t &3S A549 AE-7|dke] AETH AAoA Hlusgltr. = 3& tjojuir]
("scFv t]o}ntt] 5aa"), CAT191(scFv) ("scFv"), scFv-Fc o] ZkA| ("CAT191(scFv-Fc") =2
CAT192(IgG4) ("CAT192")oll W&l A549 AESH HAA A¥E wojFrh. = 3o vebd vhel Zo], schv-Fe ol

A oleld AAeNA CATI92H.TF = whi| o o A7]e] By e 442 UERRATHeE 100 nMel 1] ko]
o} 10 nM).
A ¢ 4: scFv-Fc S8

CAT191(scFv-Fe)& FZ49ata, CHO AlXEelA wrt tiif==z Agakgith. CATI91 scFv-Fe =9 A<Q 2
ol Awg ¢ o fz, Zjoln] AEE ARE3to] pCEP4 7|Whe] d WY 25 H PR S3%AZth. PCR 9
FRo2AM, 379 WIZ CATI91 scFv-Fc 29 Mo Tdaith: 1) 50 2 3" ToM o dxpIe oAl
F819 571, 2) A1F ZE AF 49 ZF(Kozak) % AL F7F, 3) "TAG" F4 ZE|A "TAA'Z 9
WA, 2 4) T4 2= V) FEULHE AR Hude] Foxmilore] EAWo] W ool mE QIAd &
Eotols TR H-9e A7 2Eolx TR 79 EAWolE ofn A WS 2HEA &t

tio
ol}J Ho

g

PR $E¥ CATIOL 319 A9 AE M Wz AnZedstel, 49 43 2 24 2298 Solal s
Al HZF T, CAT191 9 A EE& AAY (Genzyme) H& HE pGZ600 L pGZ620 = S2Y300. Y =
BEE @28 pood ZRREE ALSS] (ATl EdsfAAe] HEE fusdt. 1ES =¥, Y X
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

EHE(SV40)el 93 FE%+= DHFR M¥7bsgt wAE &3ste], CHO AMEoAe] Heg 7FsstA sh3iTt.
CHO-8D6 &= AEFE pGZ600-CAT191 T+ pGZ620-CAT191 ¥d Zefrun=g Edsd
717k %o, ERAAAE AEXE HEE 95t wEHHE-AF 4% wix JlE wAAA, AT Edsd
Bl E (transfectant)9] F(pool)S AAAY. F2& Aoz Ry 3|43 So, A2x A€

oJES] EAlste] FasATt. ojelgt Ao HduYH (H) £& T 4
sto] 24 HiAIE ARE-SESITE.

Al7la, dad A 2

CHO M E-AA¥ ©wzS SPS-PAGE, H|olzio] A, SEC-HPLC 2 A549 AE &3 A o8] EA3slt.
Aol 93)|, scFv-Fc o|FA7F ¥ %2 Hsd 2 a9& 7, 27l0] TGFR 1S Soldo= F3A7]= 2

o] &FArt. a8E FE A W-5o]% (1008 A&} HwHFTHE 6 E = 7).
AA e 5: ¢35 ¥zl

CAT191(scFv-Fc)2o] =3+ w77 &

=1

3o EAE QT MAZ ARgate] vhes maol A AFsA.

1 - 1a ® ol ¥ 2,6, 24, 72,
144, 240 ¥ 3364 7

1o Fo 3 0.25, 6, 24, 72,
’ ' 144, 240 = 3364 7t

Ny
©
7
-
o

Z(IP) = AYU(IV) Fo & 54 Azto] HE ctepdFo 2 Ky APt tizF 60 wel 48

nfE335 FH (hematocrit tube) WZE F33ta, HE fstdd Agsdvr. BE A85 ¥4 Al7HA -80T

BT, CAT191(scFv-Fc) &5 ELISAo| o8] ZAst). o]t ofFzdhd Ao Ay = 4 % &k
3

50 =AIE o] k. A oa, 4 A|7FQl AFH Q) scFv ®Alo] thd 23 wir|Eo @4 o 71 1.5 WA
2.049 &3 7717 S

2 o gz

A 6: scFv-Fc o2 oA

g 2 As49 & @Al o8 14

-80°Col R¥e CAT191(scFv-Fc)¢] <HgA-& SEC-HPLC, H]o}lze] TGFR1 A3 S|
U A, W 2 g™ Wslyl BEHA gy, 4T RE B 1

Fer muegsan. A9 710
dol AA kAR %A 3o FE e, o e 27, & A, TFE1 WE 5 2

xS
= 1w -1
g 23k, CAT191(scFv-Fe)ol A 84 A &5 913 o]l FrEHo] HA .

2 AR # e EE 2 2

e e TR o] BAHA G B A AR BE T, 2 53 L 55 29 Fue 4
A dgol welo] HAEE ANH B AN FE T

N 55

SEQ ID No. 1: 21zt IgGl VH =19 & SL15(SQN4 US6492497)

EVOLVESGGGVVIPGRSLRLSCAASGFTESSYGMHWVYRQAPGKELEW VAV
SYDGSIKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARTGEYS
GYDTDPQYSWGQOGTTVIVSS

SEQ ID No. 2: 917t 1gG1 VH =Wl 22 JT182(SQN10 US6492497)

QVQLVESGGGVYVGPGRSLRLSCAASGFTESSYGMHW VROAPGKELEWVAVL
SYDGSIKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARTGEYS
GYDTPASPDWGQGTTVTVSS
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[0127]

s==4

SEQ ID No. 3: &4 24
SGGGSGGGGSGGGGS

SEQ ID No. 4: 34 274
GGGGSGGGGSGGGGS

SEQ ID No. 5: 21z} IgGl Vi %2 ZF2 SLI5A: (SQN6 US6492497)

EIVLTOQSPSSLSASVOGDRVTITCRASQGIGDDLOWYQOKPGRAPILLIYGTSTL
OSGVPSRESGSGSGTDFTLTINSLOPEDFATY YCLQDSNYPLTFGGGTRLEIK

SEQ ID No. 6: 217} Ig61 Vk =2 22 SL15S: (SQN8 US6492497)

EIVLTQSPSSLSASVOGDRVTITCRSSQGOGIGDDLOWY QUK PGRAPILLIYGTSTL
QSGVPSRESGSGSGTDFTLTINSLOPEDFATY YCLODSNYPLTFGGOTRLEIK

SEQ ID No. 7: Q13F 1g61 91A] 49
PKSCDKTHTCPPCPAPELLGGP

SEQ ID No. 8: 917} 1561 Fc 99

SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ
PREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID No. 9: CAT191(scFv-F¢)

EVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHW VRQAPGKELEWVAVI
SYDGSIKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARTGEYS
GYDTDPQYSWGQGTTVTVSSSGGGSGGGGSGGGGSEIVLTQSPSSLSASVGD
RVTITCRSSQGIGDDLGWYQQKPGKAPILLIYGTSTLQSGVPSRFSGSGSGTDF
TLTINSLQPEDFATY YCLQDSNYPLTFGGGTRLEIKGGSGPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

SEQ ID No. 10: CAT192 (IgG4) A4

EWLTQSPSSLSASVGDRVTITCRASQGIGDDLGWYQQKPGKAPILLIYGTSTL
QSGVPSRFSGSGSGTDFTLTINSLQPEDFATYYCLQDSNYPLTFGGGTRLEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGE
C
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[0128]

SEQ ID No. 11: CAT192 (IgG4) 54

EVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHW VRQAPGKELEWVAVI

SYDGSIKYYADS VKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARTGEYS

GYDTDPQYSWGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVD

HKPSNTKVDKRVESKYGPPCPSCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVT

CVVVDVSQEDPEVQFNWY VDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQV

SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSR

WQEGNVFSCSVMHEALHNHYTQKSLSLSLGK

SEQ ID No. 12: CAT191(scFv)

EVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHW VRQAPGKELEWVAVI
SYDGSIKYYADS VKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARTGEYS
GYDTDPQYSWGQGTTVTVSSSGGGSGGGGSGGGGSEIVLTQSPSSLSASVGD
RVTITCRSSQGIGDDLGWY QQKPGKAPILLIY GTSTLQSGVPSRFSGSGSGTDF
TLTINSLQPEDFATYYCLQDSNYPLTFGGGTRLEIK

SEQ ID No. 13: tjojujr]-5aa Q=g a4t

atgaccatgattacgccaagctttggagecttttttttggagattticaacgtgaaaaaattattattcgcaattectttagttgttee
tttctatgeggeecageeggecatggecgaggtgeagetggtggagtetgggggaggcegtggtceagectgggaggtee
ctgagactetectgtgeagectetggattcaccttcagtagetatggeatgeactgggteegecaggetccaggeaaggag
ctggagtgggtggcagttatatcatatgatggaagtattaaatactatgeagactecgtgaagggcegattcaccatctecag
agacaattccaagaacacgetglatctgcaaatgaacagectgagagetgaggacacggetgtgtattactgtgegegaac
tggtgaatatagtggetacgatacggacceccagtactectgggggeaagggaccacggtcaccgtetecteaggttecte
tggcggtgaaattgtgctgacteagictecateeteectgletgeatetgtaggagacagagtcaccatcactigeeggtcaa
gltcagggcattggagatgatttgggetggtatcageagaagecagggaaageecctatectectgatetatggtacatceac
tttacaaagtggggtecegtcaaggticageggcagtggatetggeacagatttcactetcaccatcaacagectgeagect
gaagattttgcaacttattactgtctacaagattccaattacecgeteactitcggeggagggacacgactggagattaaacgt
geggeegeacatcatcatcaccatcacggggecgeagaacaaaaactcatclcagaagaggatetgaatgggeccgeat
agtagctcgagatcaaacgggetagecagecagaactegeeccggaagacecegaggatglcgageaccaccaccace
ac

SEQ ID No. 14: tjo}v}t]-5aa

EVQLVESGGGVVQPGRSLRLSCAASGFTESSYGMHW VRQAPGKELEWVAVI
SYDGSIKYYADS VKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARTGEYS
GYDTDPQYSWGQGTTVTVSSGSSGGEIVLTQSPSSLSASVGDRVTITCRSSQGI
GDDLGWYQQKPGKAPILLIYGTSTLQSGVPSRESGSGSGTDFTLTINSLQPEDF
ATYYCLQDSNYPLTFGGGTRLEIKRAAAHHHHHHGAAEQKLISEEDLNGAA

SEQ ID No. 15: 4 A3 fe=-54 oA A= it

gaggtgcagetggtggagtctgggggaggcgteggtecagectgggaggteectgagacteteetgtgeagectetggatt
caccttcagtagetatggeatgeactgggtecgecaggetcecaggeaaggagetggagtgggtageagttatatcatatga
tggaagtattaaatactatgcagactcegtgaagggecgattcaccatctccagagacaattccaagaacacgetgtatctg
caaatgaacagcctgagagetgaggacacggetgtgtattactgtgegegaactggtgaatatagtggetacgatacggac
ceccagtactectgggggeaagggaccacggtcaccgtetectcaagtggaggeggticaggeggaggtggcageggc
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[0129]

ggtggcggatcggaaattgtgctgacteagtetecatecteectgtetgeatetgtaggagacagagtecaceateacttgeeg
gtcaagtcagggeattggagatgatitgggctggtatcagcagaageceagggaaageeectatectectgatctatggtaca
tccactttacaaagtggggteeegtecaaggticageggeagtggatetggeacagatticactcteaccatcaacagectge
agcctgaagattttgecaacttattactgtctacaagattccaattaccegeteactttcggeggagggacacgactggagatta
aacgtgeggecgeacatcatcatcaccatcacggggecgeagaacaaaaactcatctcagaagaggatctgaatggggc
cgcacccaageccagtacccecceaggticticaggegaactggaagaactgetgaaacatctgaaagaactgetgaaag
geecegegtaaaggegaactggaagaactgctgaaacatcetgaaagaactgetgaaaggeggtgcgecgggcggteate
atcatcaccatcat

SEQ ID No. 16: 4 A¥ FAE=-Fd o2

EVQLVESGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKELEWVAVI
SYDGSIKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARTGEYS
GYDTDPQYSWGQGTTVTVSSSGGGSGGGGSGGGGSEIVLTQSPSSLSASVGD
RVTITCRSSQGIGDDLGWYQQKPGKAPILLIY GTSTLQSGVPSRFSGSGSGTDF
TLTINSLQPEDFATY YCLQDSNYPLTFGGGTRLEIKRAAAHHHHHHGAAEQK
LISEEDLNGAAPKPSTPPGSSGELEELLKHLKELLKGPRKGELEELLKHLKELL
KGGAPGGHHHHHH

SEQ ID No. 17: CAT191(scFv-Fc) 9123 34t

gaggtgcagcetggtggagtetgggggaggacgtggteccagectgggaggtecctgagactetectgtgeagectetggatt
caccttcagtagetatggeatgeactgggiccgecaggetccaggcaaggagelggagtgggtegeagttatatcatatga
tggaagtattaaatactatgcagactccgtgaagggecgattcaccatctccagagacaattccaagaacacgetgtatetg
caaatgaacagcctgagagetgaggacacggctgtgtattactgtgegegaactggtgaatatagtggctacgatacggac
ceecagtactectgggggcaagggaccacggteacegtetectcaagtggaggeggticaggeggaggtggeagegge
ggtggcggatcggaaattgtgctgacteagtetecatceteeetgtetgeatctgtaggagacagagtecaccateacttgeeg
gtcaagtcagggcattggagatgatttgggctggtatcagcagaagecagggaaageccctatectectgatetatggtaca
tccactttacaaagtggggteccgtcaaggttcageggeagtggatetggeacagatttcactctcaccatcaacagectge
agcctgaagattttgcaacttattactgtctacaagattccaattaccegeteactttcggeggagggacacgactggagatta
aaggtggcageggacctaaatcttgtgacaaaactcacacatgeccaccgtgeccageacctgaactectggggggace
gtcagtcttectettccceccaaaacccaaggacacccteatgatetceccggaccectgaggteacatgegtggtggtegac
gtgagccacgaagaccctgaggtcaagiicaactggtacgtggacggegtggaggtgcataatgeccaagacaaagecge
gggaggageagtacaacagecacgtaccgtgtggtcagegtectcacegtectgeaccaggactggetgaatggeaagga
gtacaagtgcaaggtctccaacaaageccteccageccecatcgagaaaaccatctccaaagecaaagggeageccega
gaaccacaggtgtacaccctgeceecatceegggatgagetgaccaagaaccaggtecagectgacgtgectggtcaaag
gcttetatcccagegacategecgtggagtgggagageaatgggeagecggagaacaactacaagaccacgecteecgt
getggactcegacggcetecttettectctacageaagetcaccgtggacaagageagatggeageaggggaacgtettetce
atgetcegtgatgeatgaggcetetgeacaaccactacacgeagaagagectetecctgietccgggtaaatagtag

SEQ ID No. 18: 2171 TGFB1

ALDTNYCFSSTEKNCCVRQLYIDFRKDLGWKWIHEPKGYHANFCLGPCPYIW
SLDTQYSKVLALYNQHNPGASAAPCCVPQALEPLPIVYY VGRKPKVEQLSNM
IVRSCKCS

SEQ ID No. 19
GSSGG
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[0130]

SEQ ID No. 20
GGSG

SEQ ID No. 21
CPPCP

SEQ ID No. 22
SYGMH

SEQ ID No. 23

VISYDGSIKYYADSVKG

SEQ ID No. 24
TGEYSGYDTSGVEL

SEQ ID No. 25
TGEYSGYDTDPQYS

SEQ ID No. 26
TGFYSGYDTPASPD

SEQ ID No. 27
RASQGIGDDLG

SEQ ID No. 28
GTSTLQS

SEQ ID No. 29
LQDSNYPLT

SEQ ID No. 30

TGX,YSGYDTXX5X4X5Xs
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HE=-72H oA

scFv-Fc O &
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SEQUENCE LISTING
<110> Pan, Clark
Qiu, Huawei

Bird, Julie

<120> SCFV-FC DIMERS THAT BIND TRANSFORMING GROWTH FACTOR-Betal WITH
HIGH AFFINITY, AVIDITY AND SPECIFICITY

<130> 578962

<150> 62/128133

<151> 2015-03-04

<160> 30

<170> PatentIn version 3.5

<210> 1
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<211> 123

<212> PRT

<213> Homo sapiens
<400> 1

Glu Val Gln Leu Val
1 5

Ser Leu Arg Leu Ser

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

Leu Gln Met Asn Ser

Ala Arg Thr Gly Glu

Trp Gly Gln Gly Thr
115

<210> 2

<211> 123

<212> PRT

<213> Homo sapiens

<400> 2

GIn Val Gln Leu Val

1 5

Ser Leu Arg Leu Ser

20
Gly Met His Trp Val
35

Ala Val Ile Ser Tyr

Glu Ser Gly Gly Gly Val
10

Cys Ala Ala Ser Gly Phe

25
Arg Gln Ala Pro Gly Lys
40
Asp Gly Ser Ile Lys Tyr
55
Ile Ser Arg Asp Asn Ser
70 75

Leu Arg Ala Glu Asp Thr

90
Tyr Ser Gly Tyr Asp Thr
105
Thr Val Thr Val Ser Ser
120

Glu Ser Gly Gly Gly Val
10

Val Gln Pro Gly Arg
15

Thr Phe Ser Ser Tyr

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

Ala Val Tyr Tyr Cys

95
Asp Pro Gln Tyr Ser

110

Val Gln Pro Gly Arg

15

Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

25
Arg Gln Ala Pro Gly Lys
40

Asp Gly Ser Ile Lys Tyr

30
Glu Leu Glu Trp Val
45

Tyr Ala Asp Ser Val
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oin
]
Jm
el

50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr 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 Thr Gly Glu Tyr Ser Gly Tyr Asp Thr Pro Ala Ser Pro Asp
100 105 110
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 3
<211> 15
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic
<400> 3
Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10 15

<210> 4

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 4

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15
<210> 5

<211> 107

<212> PRT

<213> Homo sapiens

<400> 5

Glu Ile Val Leu 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 Gly Asp Asp
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Leu Gly Trp
35
Tyr Gly Thr
50
Ser Gly Ser
65

Glu Asp Phe

Thr Phe Gly

<210> 6
<211> 107
<212> PRT
<213> Homo
<400> 6
Glu Ile Val
1

Asp Arg Val

Leu Gly Trp

35

Tyr Gly Thr
50

Ser Gly Ser

65

Glu Asp Phe

Thr Phe Gly

<210> 7

20

Tyr Gln Gln Lys Pro

40

Ser Thr Leu Gln Ser

55

Gly Thr Asp Phe Thr

70

Ala Thr Tyr Tyr Cys

85

Gly Gly Thr Arg Leu

100

sapiens

Leu Thr Gln Ser Pro

5

Thr Ile Thr Cys Arg

20

Tyr Gln Gln Lys Pro

40

Ser Thr Leu Gln Ser

55
Gly Thr Asp Phe Thr
70
Ala Thr Tyr Tyr Cys
85
Gly Gly Thr Arg Leu

100

25

Gly Lys

Gly Val

Leu Thr

Leu Gln

90

Glu Ile

105

Ser Ser

10
Ser Ser
25

Gly Lys

Gly Val

Leu Thr

Leu Gln
90
Glu Ile

105

Ala Pro

Pro Ser

60
[le Asn
75

Asp Ser

Lys

Leu Ser

Ala Pro

Pro Ser

60
Ile Asn
75

Asp Ser

Lys

S==5| 10-2754133

30

Ile Leu Leu Ile
45

Arg Phe Ser Gly

Ser Leu Gln Pro
80
Asn Tyr Pro Leu

95

Ala Ser Val Gly
15
Ile Gly Asp Asp
30
Ile Leu Leu Ile

45

Arg Phe Ser Gly

Ser Leu GIn Pro
30
Asn Tyr Pro Leu

95
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<211> 22

<212> PRT
<213> Homo
<400> 7
Pro Lys Ser
1

Glu Leu Leu

<210> 8
<211> 209
<212> PRT
<213> Homo
<400> 8
Ser Val Phe
1
Arg Thr Pro
Pro Glu Val
35
Ala Lys Thr
50
Val Ser Val
65
Tyr Lys Cys
Thr Ile Ser

Leu Pro Pro

115

Cys Leu Val
130

Ser Asn Gly

sapiens

Cys Asp Lys
5
Gly Gly Pro

20

sapiens

Leu Phe Pro
5
Glu Val Thr

20

Lys Phe Asn

Lys Pro Arg

Leu Thr Val
70
Lys Val Ser

85

Lys Ala Lys

100

Ser Arg Asp

Lys Gly Phe

GIn Pro Glu

Thr His Thr Cys Pro Pro Cys Pro Ala Pro

10 15

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
10 15
Cys Val Val Val Asp Val Ser His Glu Asp

25 30

Trp Tyr Val Asp Gly Val Glu Val His Asn
40 45
Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
55 60
Leu His Gln Asp Trp Leu Asn Gly Lys Glu
75 80
Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys

90 95

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
105 110
Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
120 125
Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
135 140

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
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145

150

Asp Ser Asp Gly Ser Phe Phe Leu Tyr

165

Ser Arg Trp Gln Gln Gly Asn Val Phe

180
Ala Leu His Asn
195

Lys

<210> 9
<211> 480

<212> PRT

His

<213> Homo sapiens

<400> 9

Glu Val GIn Leu

1
Ser Leu Arg Leu
20
Gly Met His Trp
35
Ala Val Ile Ser
50

Lys Gly Arg Phe

65

Leu GIn Met Asn

Ala Arg Thr Gly

100

Trp Gly Gln Gly
115

Gly Gly Gly Gly

Val

Ser

Val

Tyr

Thr

Ser

85

Thr

Ser

185
Tyr Thr Gln Lys

200

Glu Ser Gly Gly

Cys Ala Ala Ser
25
Arg Gln Ala Pro
40
Asp Gly Ser Ile
95

Ile Ser Arg Asp

70

Leu Arg Ala Glu

Tyr Ser Gly Tyr

105

Thr Val Thr Val
120

Gly Gly Gly Gly

155

Ser Lys
170

Ser Cys

Ser Leu

Gly Val

10

Gly Phe

Gly Lys

Lys Tyr

Asn Ser

75
Asp Thr
90

Asp Thr

Ser Ser

Ser Glu

160

Leu Thr Val Asp Lys

175

Ser Val Met His Glu

190

Ser Leu Ser Pro Gly

205

Val Gln Pro Gly Arg

15

Thr Phe Ser Ser Tyr

30

Glu Leu Glu Trp Val

45

Tyr Ala Asp Ser Val

Lys Asn Thr Leu Tyr

80

Ala Val Tyr Tyr Cys

95

Asp Pro Gln Tyr Ser

110

Ser Gly Gly Gly Ser

125

Ile Val Leu Thr Gln
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Ser
145

Cys

Lys

Phe

Tyr

225

Arg

His

Val

Thr

305

Lys

Ser

Lys

Ile

130

Pro

Arg

Pro

Ser

Thr

210

Cys

Leu

Thr

Phe

Pro

290

Val

Thr

Val

Cys

Ser

370

Ser

Ser

195

Leu

Leu

Cys

Leu

275

Lys

Lys

Leu

Lys
355

Lys

Ser

Ser

Lys

180

Val

Thr

Pro

260

Phe

Val

Phe

Pro

Thr
340

Val

Ala

Leu

Pro

Asp

Lys

245

Pro

Pro

Thr

Asn

Arg

325

Val

Ser

Lys

Ser

150

Pro

Ser

Asn

Ser

230

Cys

Pro

Cys

Trp

310

Leu

Asn

Gly

135

Arg

Ser
215

Asn

Pro

Lys

Val

295

Tyr

His

Lys

Gln

375

Ser

Gly

Leu

Phe

200

Leu

Tyr

Ser

Pro
280

Val

Val

360

Pro

Val Gly Asp
155
Asp Asp Leu
170
Leu Ile Tyr
185

Ser Gly Ser

Gln Pro Glu

Pro Leu Thr

235

Gly Pro Lys
250

Pro Glu Leu

265

Lys Asp Thr

Val Asp Val

Asp Gly Val
315

Tyr Asn Ser

330
Asp Trp Leu
345

Leu Pro Ala

Arg Glu Pro

140

Arg Val Thr

Gly Trp Tyr

Gly Thr Ser
190

Gly Ser Gly

205
Asp Phe Ala
220

Phe Gly Gly

Ser Cys Asp

Leu Gly Gly

Leu Met Ile
285

Ser His Glu

300

Glu Val His

Thr Tyr Arg

Asn Gly Lys
350
Pro Ile Glu
365
Gln Val Tyr
380

_32_

175

Thr

Thr

Thr

Lys
255

Pro

Ser

Asp

Asn

Val

335

Lys

Thr

Thr

160

Leu

Asp

Tyr

Thr

240

Thr

Ser

Arg

Pro

320

Val

Tyr

Thr

Leu
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Pro Pro Ser

385

Leu Val Lys

Asn Gly Gln

Ser Asp Gly
435

Arg Trp Gln

450
Leu His Asn
465
<210> 10
<211> 213
<212> PRT
<213> Homo
<400> 10
Glu Trp Leu
1

Arg Val Thr

Gly Trp Tyr
35
Gly Thr Ser
50
Gly Ser Gly
65

Asp Phe Ala

Phe Gly Gly

Arg Asp

Gly Phe

405
Pro Glu
420

Ser Phe

Gln Gly

His Tyr

sapiens

Thr Gln

Ile Thr
20

Gln Gln

Thr Leu

Thr Asp

Thr Tyr

85

Gly Thr
100

Glu Leu Thr

390

Tyr Pro Ser

Asn Asn Tyr

Phe Leu Tyr
440

Asn Val Phe

455
Thr Gln Lys

470

Ser Pro Ser

Cys Arg Ala

Lys Pro Gly

Gln Ser Gly
95

Phe Thr Leu

70

Tyr Cys Leu

Arg Leu Glu

Lys

Asp

Lys

425

Ser

Ser

Ser

Ser

Ser

25

Lys

Val

Thr

Ile

105

Asn

410

Thr

Lys

Cys

Leu

Leu

10

Pro

Asp

90

Lys

Gln Val Ser

395

Thr Pro Pro

Leu Thr Val
445

Ser Val Met

460
Ser Leu Ser

475

Ser Ala Ser

Gly Ile Gly

Pro Ile Leu
45
Ser Arg Phe
60
Asn Ser Leu
75

Ser Asn Tyr

Arg Thr Val

Leu Thr Cys

400
Trp Glu Ser
415
Val Leu Asp
430

Asp Lys Ser

His Glu Ala

Pro Gly Lys

480

Val Gly Asp
15
Asp Asp Leu

30

Leu Ile Tyr

Ser Gly Ser

GIn Pro Glu
80
Pro Leu Thr

95

Ala Ala Pro

110
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Ser Val Phe

115

Ala Ser Val
130

Val Gln Trp

145

Ser Val Thr

Thr Leu Thr

Cys Glu Val
195
Asn Arg Gly
210
<210> 11
<211> 450
<212> PRT
<213>

Homo

<400> 11

Glu Val Gln
1

Ser Leu Arg

Gly Met His
35
Ala Val Ile

50

Lys Gly Arg
65

Leu Gln Met

Ala Arg Thr

Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser

Val Cys

Lys Val

Glu Gln

165
Leu Ser
180

Thr His

Glu Cys

sapiens

Leu Val

Leu Ser

20

Trp Val

Ser Tyr

Phe Thr

Asn Ser
85

Gly Glu

120
Leu Leu Asn Asn Phe Tyr
135
Asp Asn Ala Leu Gln Ser

150 155

Asp Ser Lys Asp Ser Thr
170
Lys Ala Asp Tyr Glu Lys
185
Gln Gly Leu Ser Ser Pro

200

Glu Ser Gly Gly Gly Val
10
Cys Ala Ala Ser Gly Phe
25
Arg Gln Ala Pro Gly Lys
40
Asp Gly Ser Ile Lys Tyr

55

Ile Ser Arg Asp Asn Ser

70 75

Leu Arg Ala Glu Asp Thr
90

Tyr Ser Gly Tyr Asp Thr

Pro

140

Tyr

His

Val

Val

Thr

Tyr

60

Lys

Ala

Asp

125

Arg Glu

Asn Ser

Ser Leu

Lys Val
190
Thr Lys

205

Gln Pro

Phe Ser

30
Leu Glu
45

Ala Asp

Asn Thr

Val Tyr

Gly

Ser
175

Tyr

Ser

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Thr

Lys

160

Ser

Phe

Arg

Tyr

Val

Val

Tyr
30

Cys

Pro Gln Tyr Ser

_34_
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100

Trp Gly Gln Gly Thr

Pro

Thr

145

Thr

Pro

Thr

Asp

Tyr

225

Pro

Ser

Asp

Asn

Val

305

Lys

Ser

130

Val

Val

His

210

Ser

Arg

Pro

290

Val

Tyr

Thr

115

Val Phe

Ala Leu

Ser Trp

Val Leu

180

Pro Ser
195

Lys Pro

Pro Pro

Val Phe

Thr Pro

260
Glu Val
275

Lys Thr

Ser Val

Lys Cys

Ile Ser

340

Pro

Asn

165

Ser

Ser

Cys

Leu

245

Lys

Leu

Lys
325

Lys

Thr

Leu

Cys

150

Ser

Ser

Ser

Asn

Pro

230

Phe

Val

Phe

Pro

Thr
310

Val

Ala

Val

135

Leu

Ser

Leu

Thr

215

Ser

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

105
Thr Val

120

Pro Cys

Val Lys

Ala Leu

Gly Leu

185

Gly Thr
200

Lys Val

Cys Pro

Pro Lys

Cys Val

265
Trp Tyr
280

Glu Glu

Leu His

Asn Lys

Gly Gln

345

Ser

Ser

Asp

Thr

170

Tyr

Lys

Asp

Pro

250

Val

Val

330

Pro

Ser

Arg

Tyr

155

Ser

Ser

Thr

Lys

Pro

235

Lys

Val

Asp

Phe

Asp

315

Leu

Arg

Ser
140

Phe

Leu

Tyr

Arg

220

Asp

Asp

Asn
300

Trp

Pro

Glu

Ser

125

Thr

Pro

Val

Ser

Thr

205

Val

Phe

Thr

Val

Val

285

Ser

Leu

Ser

Pro

110

Thr

Ser

His

Ser

190

Cys

Leu

Leu

Ser

270

Thr

Asn

Ser

Lys

Pro

Thr
175

Val

Asn

Ser

Met

255

Val

Tyr

335

Ser

Val

160

Phe

Val

Val

Lys

His

Arg

Lys

320

Gln Val Tyr

350

_35_
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Thr Leu Pro Pro Ser Gln Glu Glu
355 360
Thr Cys Leu Val Lys Gly Phe Tyr

370 375

Glu Ser Asn Gly Gln Pro Glu Asn
385 390
Leu Asp Ser Asp Gly Ser Phe Phe
405
Lys Ser Arg Trp Gln Glu Gly Asn
420
Glu Ala Leu His Asn His Tyr Thr

435 440

Gly Lys
450
<210> 12
<211> 245
<212> PRT
<213> Homo sapiens
<400> 12
Glu Val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Gly Met His Trp Val Arg Gln Ala
35 40

Ala Val Ile Ser Tyr Asp Gly Ser

50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asn Ser Leu Arg Ala
85

Ala Arg Thr Gly Glu Tyr Ser Gly

Met

Pro

Asn

Leu

Val

425

Ser
25

Pro

Asp

Glu

Tyr

Thr

Ser

Tyr

Tyr

410

Phe

Lys

Gly

10

Gly

Gly

Lys

Asn

Asp
90

Asp

Lys

Asp

Lys

395

Ser

Ser

Ser

Val

Phe

Lys

Tyr

Ser
75

Thr

Thr

Asn

380

Thr

Arg

Cys

Leu

Val

Thr

Tyr

60

Lys

Ala

Asp

Gln Val Ser

365

Thr Pro Pro

Leu Thr Val

415

Ser Val Met
430

Ser Leu Ser

445

Gln Pro Gly
15
Phe Ser Ser
30
Leu Glu Trp
45

Ala Asp Ser

Asn Thr Leu

Val Tyr Tyr
95

Pro Gln Tyr

_36_
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Trp

Val

400

Asp

His

Leu
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Val
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Trp Gly Gln

115
Gly Gly Gly
130
Ser Pro Ser
145

Cys Arg Ser

Lys Pro Gly

Gln Ser Gly
195
Phe Thr Leu
210
Tyr Cys Leu
225

Arg Leu Glu

<210

> 13
<211> 984
<212> DNA
<213> Homo
<400> 13
atgaccatga
ttattattcg
gtgcagetgg
tgtgcagcect
ggCaaggagce

gactccgtga

caaatgaaca

100

105

Gly Thr Thr Val Thr Val Ser Ser

120

Gly Ser Gly Gly Gly Gly Ser Glu

135

Ser Leu Ser Ala Ser Val Gly Asp

150

155

Ser Gln Gly Ile Gly Asp Asp Leu

165

170

Lys Ala Pro Ile Leu Leu Ile Tyr

180

185

Val Pro Ser Arg Phe Ser Gly Ser

200

Thr Ile Asn Ser Leu Gln Pro Glu

215

Gln Asp Ser Asn Tyr Pro Leu Thr

230
Ile Lys

245

sapiens

ttacgccaag ctttggagec
caattccttt agttgttcct
tggagtctgg gggaggegtg
ctggattcac cttcagtagc
tggagtgggt ggcagttata

agggccgatt caccatctcc

gcctgagagce tgaggacacg

235

ttttteetgg
ttctatgcgg
gtccagectg
tatggcatgc
tcatatgatg

agagacaatt

gctgtgtatt

110

Ser Gly Gly Gly Ser

125
Ile Val Leu Thr Gln
140
Arg Val Thr Ile Thr
160
Gly Trp Tyr Gln Gln
175

Gly Thr Ser Thr Leu

190
Gly Ser Gly Thr Asp
205
Asp Phe Ala Thr Tyr
220
Phe Gly Gly Gly Thr

240

agattttcaa cgtgaaaaaa
cccagccgge catggecgag
ggaggtccct gagactctcce
actgggtccg ccaggcetcca
gaagtattaa atactatgca

ccaagaacac gctgtatctg

actgtgcgeg aactggtgaa

_37_
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tatagtggct
tcctcaggtt
tctgtaggag
ggctggtatce
ttacaaagtg

accatcaaca

tacccgctca
catcaccatc
gcatagtagc
gatgtcgagc
<210> 14
<211> 262
<212> PRT
<213>

<400> 14

Glu Val GIn Leu

1

Ser Leu Arg Leu

Gly Met His Trp

35

Ala Val Ile Ser

50

acgatacgga
cctetggegg
acagagtcac
agcagaagcc
gggtccegte

gccetgceagec

ctttcggcgg
acggggecegce
tcgagatcaa

accaccacca

Homo sapiens

5

20

cccccagtac tcectgggggce

tgaaattgtg ctgactcagt

catcacttgc cggtcaagtc

agggaaagcc cctatcctcee

aaggttcagc ggcagtggat

tgaagatttt gcaacttatt

agggacacga ctggagatta

agaacaaaaa ctcatctcag

acgggctage cagccagaac

ccac

55

Val Glu Ser Gly Gly Gly Val

10

Ser Cys Ala Ala Ser Gly Phe

25

Val Arg Gln Ala Pro Gly Lys

40

Tyr Asp Gly Ser Ile Lys Tyr

aagggaccac ggtcaccgtc
ctccatcctc cctgtetgea
agggcattgg agatgatttg
tgatctatgg tacatccact
ctggcacaga tttcactctc

actgtctaca agattccaat

aacgtgcgge cgcacatcat

aagaggatct gaatggggcc

tcgeececgga agaccccgag

Val Gln Pro Gly Arg

15

Thr Glu Ser Ser Tyr
30
Glu Leu Glu Trp Val
45
Tyr Ala Asp Ser Val
60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn

65 70

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
85 90
Ala Arg Thr Gly Glu Tyr Ser Gly Tyr Asp
100 105
Trp Gly Gln Gly Thr Thr Val Thr Val Ser
115 120

Glu Ile Val Leu Thr Gln Ser Pro Ser Ser

Ser

75

Thr

Thr

Ser

Leu

Lys Asn Thr Leu

Ala Val Tyr Tyr
95
Asp Pro Gln Tyr
110
Gly Ser Ser Gly
125

Ser Ala Ser Val

_38_
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130 135 140

Asp Arg Val Thr Ile Thr Cys Arg Ser Ser Gln Gly Ile Gly Asp Asp

145 150 155
Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
165 170
Tyr Gly Thr Ser Thr Leu Gln Ser Gly Val Pro Ser
180 185
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Asn

195 200

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Asp Ser

210 215 220

160

Ile Leu Leu Ile

175

Arg Phe Ser Gly

190

Ser Leu GIn Pro

205

Asn Tyr Pro Leu

Thr Phe Gly Gly Gly Thr Arg Leu Glu Ile Lys Arg Ala Ala Ala His

225 230 235
His His His His His Gly Ala Ala Glu GIn Lys Leu
245 250
Asp Leu Asn Gly Ala Ala
260
<210> 15
<211> 984
<212> DNA

<213> Homo sapiens
<400

> 15

240

Ile Ser Glu Glu

gaggtgcage tggtggagtc tgggggagge gtggtccage ctgggaggtce

tcctgtgecag cctcectggatt caccttcagt agctatggca tgcactgggt

ccaggcaagg agctggagtg ggtggecagtt atatcatatg atggaagtat

gcagactccg tgaagggcecg attcaccatc tccagagaca attccaagaa

ctgcaaatga acagcctgag agctgaggac acggcectgtgt attactgtgce

gaatatagtg gctacgatac ggacccccag tactcctggg ggcaagggac

gtctectcaa gtggaggegg ttcaggegga ggtggeageg geggtggegg

gtgctgactc agtctccatc ctcectgtcet gcatctgtag gagacagagt

tgccggtcaa gtcagggcat tggagatgat ttgggcetggt atcagcagaa

_39_

255

cctgagactc
ccgccaggct
taaatactat
cacgctgtat
gcgaactggt
cacggtcacc

atcggaaatt

caccatcact

gccagggaaa

60

120

180

240

300

360
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gcecectatcece
agcggcagtg
tttgcaactt
cgactggaga

aaactcatct

tcttcaggceg
aaaggcgaac
ggcggtcatce
<210> 16
<211> 328
<212> PRT
<213> Homo
<400> 16
Glu Val Gln
1

Ser Leu Arg

Gly Met His
35
Ala Val Ile
50
Lys Gly Arg
65

Leu Gln Met

Ala Arg Thr

Trp Gly Gln

115

Gly Gly Gly
130

Ser Pro Ser

tcctgatcta tggtacatcce
gatctggcac agatttcact
attactgtct acaagattcc
ttaaacgtgc ggccgcacat

cagaagagga tctgaatggg

aactggaaga actgctgaaa
tggaagaact gctgaaacat

atcatcacca tcat

actttacaaa
ctcaccatca
aattacccgc
catcatcacc

geegeacccea

catctgaaag

ctgaaagaac

gtggggtccce
acagcctgca
tcactttcgg
atcacggggc

agcccagtac

aactgctgaa

tgctgaaagg

gtcaaggttc
gcctgaagat
Ccggagggaca
cgcagaacaa

ccececcaggt

aggcccgegt

cggtgcgecg

sapiens

Leu Val Glu

5

Leu Ser Cys

20

Trp Val Arg

Ser Tyr Asp

Phe Thr I

@

70
Asn Ser Leu

85

Gly Glu Tyr

100

Gly Thr Thr

Gly Ser Gly

Ser Leu Ser

Ser Gly Gly Gly Val
10
Ala Ala Ser Gly Phe

25

Gln Ala Pro Gly Lys
40

Gly Ser Ile Lys Tyr

95

Ser Arg Asp Asn Ser
75

Arg Ala Glu Asp Thr

90

Ser Gly Tyr Asp Thr
105
Val Thr Val Ser Ser
120
Gly Gly Gly Ser Glu
135

Ala Ser Val Gly Asp

Val Gln Pro Gly Arg
15
Thr Phe Ser Ser Tyr

30

Glu Leu Glu Trp Val
45
Tyr Ala Asp Ser Val
60
Lys Asn Thr Leu Tyr
80
Ala Val Tyr Tyr Cys

95

Asp Pro Gln Tyr Ser
110
Ser Gly Gly Gly Ser
125
Ile Val Leu Thr Gln
140

Arg Val Thr Ile Thr

_40_
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145

Cys Arg

Lys Pro

Gln Ser

Phe Thr

210

Tyr Cys
225

Arg Leu

Pro Lys

Leu Lys
290
Glu Glu

305

Gly Gly

<210>

<211>

<212>

<213>

<400>

gaggtgcagce tggtggagtc tgggggaggce gtggtccage ctgggaggtc cctgagactce

tcctgtgecag cctcectggatt caccttcagt agctatggca tgcactgggt ccgccagget

ccaggcaagg agctggagtg ggtggcagtt atatcatatg atggaagtat taaatactat

Ser Ser Gln
165
Gly Lys Ala
180
Gly Val Pro
195

Leu Thr Ile

Leu Gln Asp

Glu Ile Lys

245

Glu Gln Lys
260

Pro Ser Thr

275

His Leu Lys

Leu Leu Lys

His His His
325

17

1446

DNA

Homo sapiens

17

150

155

160

Gly Ile Gly Asp Asp Leu Gly Trp Tyr Gln Gln

Pro Ile Leu Leu Ile Tyr Gly Thr

Ser Arg Phe Ser Gly Ser Gly Ser

200

205

175
Ser Thr Leu
190

Gly Thr Asp

Asn Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr

215

Ser Asn Tyr

230

220

235

Arg Ala Ala Ala His His His His

Leu Ile Ser

Pro Leu Thr Phe Gly Gly Gly Thr

240
His His Gly

255

Glu Glu Asp Leu Asn Gly Ala Ala

270

Pro Pro Gly Ser Ser Gly Glu Leu Glu Glu Leu

280

285

Glu Leu Leu Lys Gly Pro Arg Lys

295
His Leu Lys
310

His His His

300

315

Gly Glu Leu

Glu Leu Leu Lys Gly Gly Ala Pro

320

_41_
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gcagactccg tgaagggcecg attcaccatc tccagagaca attccaagaa cacgctgtat
ctgcaaatga acagcctgag agctgaggac acggcetgtgt attactgtge gcgaactggt
gaatatagtg gctacgatac ggacccccag tactcctggg ggcaagggac cacggtcacce
gtctcectcaa gtggaggegg ttcaggcecgga ggtggcecageg geggtggegg atcggaaatt
gtgctgactc agtctccatc ctcecectgtet gcatctgtag gagacagagt caccatcact

tgccggtcaa gtcagggcecat tggagatgat ttgggctggt atcagcagaa gccagggaaa

gccecectatcece tectgatcta tggtacatcce actttacaaa gtggggtcecce gtcaaggttce
agcggcagtg gatctggcac agatttcact ctcaccatca acagcecctgca gcctgaagat
tttgcaactt attactgtct acaagattcc aattacccgce tcactttcgg cggagggaca
cgactggaga ttaaaggtgg cagcggacct aaatcttgtg acaaaactca cacatgccca
ccgtgeccag cacctgaact cctgggggga ccegtcagtcet tcectcettcecece cccaaaaccce
aaggacaccc tcatgatctc ccggacccect gaggtcacat gegtggtggt ggacgtgage

cacgaagacc ctgaggtcaa gttcaactgg tacgtggacg gecgtggaggt gcataatgcec

aagacaaagc cgcgggagga gcagtacaac agcacgtacc gtgtggtcag cgtcectcacce
gtcctgcacc aggactgget gaatggcaag gagtacaagt gcaaggtctc caacaaagcc
ctcccageec ccatcgagaa aaccatctcc aaagccaaag ggcagccccg agaaccacag
gtgtacaccc tgcccccatce ccgggatgag ctgaccaaga accaggtcag cctgacgtge
ctggtcaaag gcttctatcc cagcgacatc gecgtggagt gggagagcaa tgggcagecg
gagaacaact acaagaccac gcctcceccgtg ctggactccg acggetectt cttectctac

agcaagctca ccgtggacaa gagcagatgg cagcagggga acgtcttctce atgecteegtg

atgcatgagg ctctgcacaa ccactacacg cagaagagcc tctccectgte tccgggtaaa
tagtag

<210> 18

<211> 112

<212> PRT

<213> Homo sapiens

<400> 18

Ala Leu Asp Thr Asn Tyr Cys Phe Ser Ser Thr Glu Lys Asn Cys Cys

1 5 10 15

Val Arg Gln Leu Tyr Ile Asp Phe Arg Lys Asp Leu Gly Trp Lys Trp

20 25 30

_42_
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[le His Glu Pro Lys

35

Pro Tyr Ile

50

Tyr Asn Gln

65

Gln Ala Leu

Lys Val Glu

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

<400>

19

PRT
Homo

19

Gly Ser Ser

<210>

<211>

<212>

<213>

<400>

20

PRT
Homo

20

Gly Gly Ser

1

<210>

<211>

<212>

<213>

<400>

21

5
PRT
Homo

21

Cys Pro Pro

1

<210>

<211>

22

5

Trp Ser

His Asn

Glu Pro

85

Gln Leu

100

sapiens

Gly Gly

sapiens

sapiens

Cys Pro

Gly Tyr His Ala Asn Phe Cys Leu Gly Pro Cys

40

Leu Asp Thr Gln Tyr Ser Lys Val Leu Ala Leu

55

Pro Gly Ala Ser Ala Ala Pro Cys Cys Val Pro

70

Leu Pro Ile Val Tyr Tyr Val Gly Arg Lys Pro

Ser Asn Met Ile Val Arg Ser Cys Lys Cys Ser

105

90

75

60

45

110

_43_
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<212>
<213>

<400>

PRT
Homo sapiens

22

Ser Tyr Gly Met His

1

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

<400>

5

23
17
PRT
Homo sapiens

23

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

1

Gly

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

<400>

5 10 15

24
14
PRT
Homo sapiens

24

Thr Gly Glu Tyr Ser Gly Tyr Asp Thr Ser Gly Val Glu Leu

1

<210>

<211>

<212>

<213>

<400>

5 10
25
14
PRT
Homo sapiens

25

Thr Gly Glu Tyr Ser Gly Tyr Asp Thr Asp Pro Gln Tyr Ser

<210>

<211>

<212>

<213>

<400>

26
14
PRT
Homo sapiens

26

_44_
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Thr Gly Phe Tyr Ser Gly Tyr Asp Thr Pro Ala Ser Pro Asp
1 5 10
<210> 27

<211> 11

<212> PRT

<213> Homo sapiens

<400> 27

Arg Ala Ser Gln Gly Ile Gly Asp Asp Leu Gly
1 5 10
<210> 28

<211> 7

<212> PRT

<213> Homo sapiens

<400> 28

Gly Thr Ser Thr Leu Gln Ser

1 5

<210> 29

<211> 9

<212> PRT

<213> Homo sapiens

<400> 29

Leu Gln Asp Ser Asn Tyr Pro Leu Thr

1 5

<210> 30

<211> 14

<212> PRT

<213> Homo sapiens

<220><221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid
<220><221> misc_feature

<222> (10)..(14)

<223> Xaa can be any naturally occurring amino acid

<400> 30

_45_
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Thr Gly Xaa Tyr Ser Gly Tyr Asp Thr Xaa Xaa Xaa Xaa Xaa

1 5 10

_46_
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