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S=50dl 10-2362609

5 A 4
F7H9)
ATE1

SAE 1zt Fekuld A REEA (hGARP, human glycoprotein A repetitions predominant) 2 %413 (latent)
TGF-B 2] E3Al (complex) ol A8 dAols],

A7) A IS 12 FAISE hGARP ofv] =it o] 7] (residues) Y137, S138 2 (1395 E sk ol
I E X (epitope)ol] AE3= A ZA,

A7) A=,

st7] (DRES F¥st= T4 (heavy chain)e] 7P 49

VH-CDR1: SYYID (H¥EW3 13);

VH-CDR2: RIDPEDGGTKYAQKFQG (A EWZ 14) T MEWHE 149 Aol thdlt @ oluw=it A #3e 2te
deolef ofuxAt MY

VH-CDR3: NEWETVVVGDLMYEYEY (A EWZ 15) T MW I 159 Aol thslk @ oluw=it i) 38 2te

dole] opm| it Ad, B

3l7] CORES X &3sh= A2l (light chain)e] 7 P9 & Xdete S SH SR 3t GASFE o6 A
VL-CDR1: QASQSISSYLA (MIW & 31);

VL-CDR2: GASRLKT (M ¥H % 32);

VL-CDR3: QQYASVPVT (AW 3Z 33).

A7) dAlE 21743} 34| (humanized antibody)¢l AE EXF o2 sl 34 .

AT 3

A1l lef A,

7] A= AZF 1g64¢] CH1 T=mIQl, 314 99, CH2 ="l R CH3 w=wlQle Edkets Al
7% 4

2HA

AT% 5

AHA

7Y 6

AHA

AT 7

AL



10-2362609

s==4

T% 8

A

K

ey

A

A3 10

24

ATE 11

AL

A3 12

A

AT 13

AL

AT 14

AL

AT 15

A

A3 16

AL

AT+ 17

A

A3 18

A

A7 19
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[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

SS90l 10-2362609

off tigk = FAFL WA ZA e Fo] ofyEt & gl F IS ste T-HMEVF EFs A v TS
THEAE 24deta e TR o8 a4Ed 95 s Ao

%A T-AE(Regulatory T cells)E HEE T-regse WSS A5t IS = D4+ T Yu-9
dFo|t}, o] ZAT-AEEQ 7]5o] FEeA ¢qod A ZAo] Ar|n | I FHx3 7|5 o IAE
9] gFFAGN-S(anti-tumor immune responses)= WSt} FAT-AE7} @A WIUE-SS A|st=A]
gk gt 71de ofg] & &yl AA g .

24 T-A2E(Tregs) o] WIA7]5 wZo] o]E2 A7} v WAl 98 Fid FFTY¢ WY dhE&S A8t
= AAEoe] 9= tx A<l Edoltt, wpgA Rl RO A TregsES gloiw *‘%@9& e Fged dis] vy
Hhgo] Eobd 4= 9t KByl dth(Colombo et al. Nat. Rev. Cancer 2007, 7:880-887). LB A}dhoj
AE TregsE EPZloRZ 3t ol gk W9 aWe] a3& /a8 4 Q).

W ztEo] Aol ojn o2 ElYel 7 T A3p+-7F obd QIZF Tregsol o8 &Adst® TGF-B 71 AatdE =
AL BY7] wiol(Stockis, J. et al. Bur. J. Immunol. 2009, 39:869-832) TGF-B+ & Elzlo] & & 9]
=

a8y QIZFIGR-Beo]  dWEr &A= HE AdAwo] =X @& AHRow  uwE Y. focal  segmental
glomerulosclerosis(FSGSH)YW  SXA#H A3} (idiopathic pulmonary fibrosis(IPF)) W oA IHEEAF
(advanced malignant melanoma) %= AAE(renal cell carcinoma ) thdk TGF-B Aol A4 #Al14o] %
Pz A}, (Lonning S et al. Current Pharmaceutical Biotechnology 2011, 12:2176-2189). <dXA]de whe}
IR A= FGaHAo] wkZo] HITE Hig F g9ukge SAFRA A= AgEIER
(keratoacanthoma, KA) ¢} HHA}¥] 9 (squamous cell carcinoma, SCO)oIATE. ZAFZAIoA KA 9F SCC &4
S ok AGA AFE7F WEE He TGR-B o o) Aol dAHHA AlZE= Aeg Eul(Lonning S et al.
Current Pharmaceutical Biotechnology 2011, 12:2176-2189). Z#|HP 2 FF-okoA TGF-B 4ol ojst
A Abgol thate] F2 mEfor & He& Uiy HE TGF-Bol &) % A oA AEE] ds) X Q)
E TYIdAa WelE By witdd TGF-B FAv &8 AZE TEAEA el 9 & T L US
Al

N

ot

o] Wt o] 3 EAHL Tregs TGF-B8 AATFALE £33 TregsE BIACR I8 F3F F4AM7E AZHS Al

TGF-B o) Aake o2 Hge AA obF & =dgo] ojn] & daA Ao, T6F-B1 A7A1Yd pro-TGF-B 1=
Aok convertase FURINO| & #Z/NA7] Ao FFolujAl7F k. olE A2 (F7]) TGF-B (latent
TGF-BL)Ekar &k olZolA A&H TEF-B1F-iel C—Zd %2 LAP 3 B9=CEA Aadd Fehol=
Latency Associated Peptide) N- ¥Z 3} H|F-FZAFoZ Adx o Qo). o FAH E3FA = LAPe] =4
TGF-B 17} &Ael Agst= A& Walstez drdo] A Frt.

i

o] HWuoMeE WEAES Y TGF-B7F MEEI wAQl GARP  (glycoprotein A repetitions
predominant)& E3) Tregse FWol AgsS HojFa gt
o
=

HAE AgAet=H 718k= Tregs BHCR &=

[8.9F]

A LA @A (Glycoprotein A repetitions predominant,
o Aoltk.,  FAAORE 7] G AS TGF-§ W o] gl wiwh GARP
Agdt. = doms 7] e GARP o] TGF-p <} @fﬂzﬂ AR 6}1 S0& W whe] GARP
s} Agheiny. thAl b 7] Wl GARPS}F TGF-B o] 3 EEN
2o o] FAARL AAdeA, v diAe A dulARAzZR AdA A (vhole antibody), AXEEA]
(humanized antibody), $AAIESA(single chain antibody), YWdAESAo]8]A](dimeric single chain
antibody), Fv, Fab, F(ab)'2, FFZAZFH7} A A &4 (defucosylated antibody), F7FAEo0]A e84 (bi-
specific antibody), ©]%3FA(diabody), 2F&3A)(tribody), A3 (tetrabody) 52 FAE oA R A

1A
2
2
i o
=
[«0
o
i



[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]
[0022]
[0023]
[0024]

[0025]

[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]

[0036]

[0037]

[0038]

[0039]

S=50l 10-2362609

g2 AAdoa], A7) gulALe FA3A| (unibody), %= 2184 (domain antibody), W3 #](nanobody)E=
TAE FAaFo2REH A9E Ao A xzbo|r),

o AAdelA, A7) il FA AL EA ofFutr] (affibody), oNF ¥ (affilin), °HF® (affitin), o}=
WEl (adnectin), oFEF ™ (atrimer), ©]u}Al(evasin), T23 (DARPin), <YE]Z#(anticalin), ©}H]™ (avimer),
3% (fynomer), HWlE2AIB}C] (versabody) ¥ F2Z# (duocalin). &2 TAE IFo2YE AeEw Ao},

Eorhe Wl e ) AEd wud we 0 oole] amARA GIRP B AN 6B AE A

el AAdelA, 7] Bude $a Tt g9lo] APse DAL R GARP BRAL FAHD
bt ol @ A mE P AR TRZF 8 E A% GAR(FE]) T6F-B (latent T6F-5)%
3l %

N4, 47] FA e Fool Aget wMARzte YE -6 @ A EE P A ofulwi
3 =

WM Azzte opulwt D WE(SEQ 1D)

NO: oAl HolFi= A} o] GARP © A o] ofu]iit A 10104 141 WA A= ofr|wt T 3 I &
= 2 e ofnwatom AR ] EI AFsts gdold),
2 ool e g 3h7] A (R Toll Holm & Jf oo A" HIby Be BES dise

VH-CDR1: GFSLTGYGIN(AM Y ®H3Z: 2) = GYGIN(AYE W3 52);
VH-CDR2: MIWSDGSTDYNSVLTS(AE WHZ: 3); =

VH-CDR3: DRNYYDYDGAMDY(AE W3 : 4),

T, A 13 NO: 2 WA 4 B 529 A% 60% o]/ ofvx=Ait EE T/t = CDR;
e, 3719 (R & Ho% 3husE 7HAa = WslFi(variable region)= 7F7 2Fo]E A1 (light chain)
A 5

VL-CDR1: KASDHIKNWLA(X & WHZ.: 5);
VL-CDR2: GATSLEA(M & WZ: 6); H

VL-CDR3: QQYWSTPWT(A & WZ: 7),

Ei, ohueAd A WE: 5 A 7Fel A Hol® 606 o4& FHHE AEe 7k Ok
E, 8] AR (RS F Aolw @ NS E@Sa Qi A Mol

VH-CDR1: SYYID(AME WHZ: 13);
VH-CDR2: RIDPEDGGTKYAQKFQG(AM Y HZ: 14);

VH-CDR3: H:+= NEWETVVVGDLMYEYEY(AE ®&: 15),

e, ofv|eAt AE HE NO: 13-15 9F X 60% o] AES &3t A= o= CDR;
Ei, #79) ORE F Aol shbE Esa Qi ehol= Al WMakr;

VL-CDR1: QASQXiI XS XsLA(AE WS 16) oJ7]A X S B Tolal; X, & S eV, X& Y EE Fo|th;

H

= P

><

VL-CDR2: X XoSXaXX:T( A W3 17), o7]A X2 G BE R X2 A BET; K8 R EE [
= Q EE Kot}

4=L

<
&

iy

VL-CDR3: QQYX;SX.PX;T(AQ ®MZ: 18);9714 X, & D, A, Y & Volil; X2 A, L EE V; X2 V ®E
polt};

T, A9 ME 16 WA 18(MYE W35 16-18) 9] oAt M A 60% ol 2 ofv|w=At A

N
)
>
=
pass



[0040]
[0041]
[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]
[0050]
[0051]
[0052]
[0053]
[0054]
[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

S=54l 10-2362609

= o] CDR.

Aol A, A7) snAele] Wo] F-E-E FHojx d17] (DRsel dhuE 7HAlaL Qi)

VH-CDR1: GFSLTGYGIN (H& w3 2) Ei GYGIN (ME ME: 52);

VH-CDR2: MIWSDGSTDYNSVLTS (M WZ: 3); 2

VH-CDR3: DRNYYDYDGAMDY (M W&: 4),

EE Y HE 2 WA 4 £ 529 D3 Holx= 60% oA # ol PSS JFA AL ¢l o] (DR.
9 go]EAQle] Wo] F-E-E Hojx d17] (DRsel shE 7HAlaL Qi)

VL-CDR1: KASDHIKNWLA (M<Q WH@Z: 5);

VL-CDR2: GATSLEA (A4 6);

et

W
VL-CDR3: QQYWSTPWT (M W& 7),
F= AGSANS 5 WA 79 AL Hok 60% o] /de]
su)Aelel Wo] Fio] 37] (Rs & Aol shus 7HA L Utk

VH-CDR1: SYYID (AE W& 13);

o

E opn| w2k AEE 71X 9= CDR;

11

VH-CDR2: RIDPEDGGTKYAQKFQG (M W& 14);

VH-CDR3: H=i= NEWETVVVGDLMYEYEY (M ®35: 15);

T ME HE 13 WA 159 ofu]edt HE3t 60% o] e FF obv]:AbS sk ol (IR,
ghol EA|Qle] Wo] FEL 7] (DRsT Hol% o= 3hS Ed3it};

VL-CDR1: QASQX;I XoS X;LA (AE ®W&E: 16), A7A X S EE T, e SEEV, X ¥V £ F

HE

VL-CDRZ2: XiXoSXsXXsT (A W& 17), A7 X 6 EE R X AEE T, e REE L XNE L B P
e Q B

VL-CDR3: QQVXiSXoPXsT, 1714 X;= D, A, Y EE Vi XE A, L B8 Vi BE VEE P (A2 W35 18);
T Adeds 16 WA 189 Aol 60% o] de] &&H obv|eqts 7HAa18l= ofH CDR.

o2 AA o)A, GFSLTGYGIN(AM Y ®5: 2), MIWSDGSTDYNSVLTS(A ¥ ¥ &: 3), DRNYYDYDGAMDY(AM Y WH3E: 4)
CDRsZ A% 3slnja1de] woli$] 2 KASDHIKNWLA(AM < & : 5), GATSLEA(SEQ ID NO: 6), QQYWSTPWT(A <&
W3 7) CDR & zta = o] EAQ(light chain)9 WHo] B¢ E= A7) AE HE 2 WA 79 ofln|=4t A
g3} Holk 60% o] TEH ol HEL ZhA Y

&’

o] ol jA149+ SDHIKNWLA(AM @ ®&: 5), GATSLEACSEQ 1D NO: 6), QQYWSTPWT(AME WE: 7)

EEt:, GYGIN(M Y W& 52), MIWSDGSTDYNSVLTS(A < W3 : 3), DRNYYDYDGAMDY(ME WHZ: 4) AI& zte=
AQ A4a
] Hol H9 i A7) Ad W3E 52 = 3 UX 79 olnunAt Adi Aok 60% o)A

S
==
A

&g W% 13), RIDPEDGGTKYAQKFQG(AME W&: 14), &= NEWETVVVGDLMYEYEY(AME W& 15)
DR 233t slHAIQl wo]l F9]; H QASQXiI XoS XLAME W& 16), 7|4 Xy, & S EET, X, & S
BE

TF)5 XXSKGKXT(AE WE: 17), Q714 X 6 EE R v A EE T, e REE L X
s Q e K QQYXiSXoPXsT, 9714 Xi= D, A, Y £ V; XKv= A, L EBEE V) 5 V EE P(AE

& 7MA3 Qi CDRE TAE golE AQle Wo] F9); wi Md WE 16 WA 18(SEQ 1D
o1 60% ©]% FEE ofvlwAt NAL ZET),

NO: 16-18) ¥}

T2 AAoolA], FuAQ] We] F-9jo] ofu|iit Mdo] AE HE (AE HE: 8) e 50(4E WE: 50)7
2o 2ol E AQl WHo] Reqdgoe] AE HI 9(HY WHIE: 9) T 51(HYD HE: 51)01AY, sr|A¢ Wo)
Bl olmiAl A go] AE HE 34(AME W5 34)0]aL, glo]EAC] Wo] e do] g WME 35 A 39

_7_



[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
[0073]
[0074]

[0075]

S5S0dl 10-2362609

HAE M5 35-39) T shUolAY, e A7 dASE AE W& 8 WA 9, 50 WA 51, F+= 34 WA] 39(A
9 M3F: 8-9, 50-51 HE 34-39) 9 HoJE 60% o] FEH ol Al HES Ziet)

odbgo] g2 2L FujAel o] BoE Mg HE 8(HE HIE: 8) Ei 50H (MY HME: 50)e®7 T
d=o] 9lar, Ho]EAQl Wo] ”H“ ALEAHET 9(HNYG WME: 9) EE 51(HY9 W35 51 72 IAY
S| AQl Wl F-97F METES *103 WS 34), 1EEAQl ®¥o] B+ MEsdHs 35-39(AE ®
334 )E 7 A dAzA *(}71 Aeolet gz oprial MY FANME 1(AE HE: DS 717 =8
Elo]= 9] olulFol| ZAgtsli= THol e dudolr

2 oago] o2 2L 20139 59 30€A 523 LMBP10246(BE S=% stolBH gl Enrte] o AR 3A &
e 8

t
o
p
i)
=)
lo,
4.4
flo
[N}
(e
—
w
L
Cﬂ
w
(e
o,
B
il
ol
f
)
ol fl
rE
%
as)
—
(=]
(N}
g
D
()
los}
N
)
N,
[ep)
=
=
o
2,
=2
S
ot
2
i
oZ,
>
>,
o

PJE‘_, = - o 1= =4 A | e} = b B B | ped
A o]t}

wek, ool B TGF-B sty AV U= AFEol 8 Al AREHOR AV et ofstd A=
ARgo] @3 Aoltk, FAXoRE TCF-B #Y AIdorE dFAe, WA, o, AR3, Adads ¥
A (d, A HUEF) 2 AFHA A3 (neurodegenerative diseases) &.E FAH TORRE AUEE=
o)tk

o2 AA oA, A7) AEdt FEAAE XY 3 WHoR o2 AAet FA Hal FAsAY, B TY
walely HRERE A T3 22 WIS HAL el Fosk= Ao #3 ot

A" = "HYZZEY"- o7 "HYFEZEH (immunoglobulin)" ol Eo|FH<el WY wlIAS VIHE T}

AA = 7ol 278¢] Al (heavy chain)3} 5 7He] 2le]E AlQl(light chain)& v 7HAaL 1= E2 e
o] =(polypeptide, ©d) 3"&3} "gAE 9o TR 5101 %L EEP“E‘rOlC T 54 f“c}%(oﬂg—

S QIZF GARP ©HA)of tgt

antibodies)" 2 &oJ& o

oA AFsE <17F GAR

o ma, GARP W 7 4

o A% "SRz Ede E]rOLEJ]‘ﬂi} FujAQloR FAAEC] glom oE Trl=T
il Sl

"CJ i r°" H:l

E
w

ROk o
Zysko] o] -9 7k i%‘o}oi oﬂ HlARlS AL »}EP. ?/‘rO]EZﬂJ f‘%%‘ﬂ% 7+9}(kappal A 1) EEE %‘EP

(lambdal A D2 EF€eh. uA) G4 242he gol=Ale] shst i grkst 2% @b, AWHoz ol

EAQ AHAQE AR T AGoR AF ol gom, A Tt meRie] A= o|Fs FHAY

om ol gAY, stolnelmrt, BAE, Ei fAFSH0R WER SRATANN WEN AYFREAL
oA ¥-%e % N-gretoju]acabo] Alztehe] A|91e] of
Z

d] T
e 2o A4 Hol v, EuAs] s
Ao - geko] ofojxity.  dEFQl 3ol = AFES HlAIdle]l AR o (dE 501, y1 - y4) F



[0076]

[0077]

[0078]

[0079]

[0080]

SS50dl 10-2362609

A, 2wk, F, <, de, = JAE(gammal y ), mu( ), alpha(a), delta(S) or epsilon(y))o=® ¥

)
oo

el AR 74015} futstd A7 196, IgM, IgA IgG, B+ IgE 2 FR/EHE 7% o] 3uA|lo]
uFoltk,  IgGl, I1gG2, 1gG3, IgG4, IgAl, T3 S WY==EFH 0}53(1sotype)° 2 oA 9 7%
543} Holrt., olF ofFEo] dH7t wydH AF FF(isotype) B wdE Al AlE =EY
A 9

= SA] HE ¢ i A uiE 2 3] He yol e Aeolth. A4r] vERd kel Zo
= AL Fgd ¥ FAE Soldor & At SolHor AfdsEF gt

el F-9 ¢} Cuﬂ‘ﬂ 917} ﬁﬁLOFOq 3xkA A G4} A FAAEHA WHolFeE WEES k. o

@z 2ol &9 3ol & Agtete AE A g & 9 A

HAH o 2= }%ﬁai} Z}E]—'C— VH ‘3% VL i]?_ Zyzbell Al o] B AT (complementarity determining

regions, CDR

"Ba]d A (isolated antibody)" - o7]4 A& Eald
oujgitt. AR FAAA odE AdwEold IA
oulsl of7loE= FA, TEE, 19 gwWAA w
A, A7 dAlE ZAAENAT: (1) 28 (Lowry) —‘i‘@.‘ﬂc}‘ﬁq
£ FstAY; (2) 2933 (spinning cup) o opr] i
w2k B4 d ¢ e AR T (3) %‘r Azl A

|

N

s

(o]
:Cg‘
)
o
i
o

"3 = Wo|FE(Affinity variants)'- A7) 3= WHo|E(Affinity variant)o]g FEFo] %= GARPEA| b H]
P& o 3 A = E A opniibe] v o] Q= FAEEA, EF GARPIAS ¥ulgls w A7 GARP
Zoli} GARP/TGF-B EFA vkl zoe] gk Zstgo] Wstel F& oujdct. di7ie e ¥

EF GARPEA9F WIS 17 GARP W ofu} GARP/TGF-B FHekAldhido] igh Hsieie] &

RojFEh,  3le I Ev QAzZF GARP wi o] tid KD7F WAL, AZF GARP oA W] "o x] AL}

(faster off- rate), <Izto] obd v} F9] GARP A M Aol didt wapike-a welo] W3ty AY & IS

oujgit}, 3 HWo|F S HE EF GARPEAS ¥wFS CDR F9ol 3+ 7] == 2 7Y O}U]iﬁ ] do] nt

o

s
o
A

# Aom ettt oldl olvlxat tjAlt (DR Ne A AX ] AAW ofv]iite] Be Qi ThE ofvlum
S el 94 R tht eplwiew Al HE ARE AAet. ol eplnal dAlt WEd

(conservative)©]”7] %= 3&}al H] B4 (non-conservative)©] 7] %= 3}t}.

"A¥Ae (binding site)"- A= &= AqVIAE B4 dide] HE
Auxoz Agst st EHels P9 Jug. Agwd
A% g2 A", g 3A¢ A e ee A WHolRE T ¢l (variable domain
bow ) EE R le BdRAdE xgelE A

=~
e
ot

e

<0,

)

[ep)

=

=

lav]

)

£

iy

o
i)
o
i,
ot
2
M
b

rr

"B4Z olu| At A (Conservative amino acid substitution)"- o7]A Al&¥+E= "H4F oluw=Ab A&
ofulx=Ato]l v of A7EA] 7|7 vt ojm| Ao 2 viHE RS oudith.  fAEE SHE 2t ofn| k4t

7] el g QA gelsol gorl, @ AT, Bolal, o= FsER), AATA (e, of
aﬂem,ﬁw@, Mol &4 A (e, Fetolal obsshebdl, e, AR, Edled, EolwAl,
AR, HMSHRAA(, Sehd, W, Folal, olelaFeld, Xz, sddehd, weelod,
E%») MEAA Q7 (A, Eele ), Bl elel Aol ) 2 WRHAAA (o Bl 2, A dehd, e
B TR, aenw Aqazid Zafvelmed B5delx e ol e aFd Feh:
/S 7H e obuledbat BAE 4 ek, thAl A&stE, dus] ofuliite] Mol Ei 97bA of
Hegt Fol hEAR PRACR MEE P opvwmiom gAY 4 k.

"Z1¥ ¥ (chimeric)" - 7|4 ARgE "7IHE " duldolg 3 WA ofulilt A o] Y Adof A= dA o

A S F A ofnicAte] AAvoe] A d@WAS on|gth. o] F opn| Ak YA o EE Hi E}é

EASHA T Lol =rF o] 2 ul AR dHo] HAY ke AdHcrE 2

AtA N FFZE Aol =7 & uf EE ?317} A7IA d4d ¢ Ak, dE 5o, iﬂrix—"ﬂ %“é TE=
0] dojd e Pt FAE 7 EEl=E HAsUA BE F AT, 2 42 7)H

GARP A= Ftd#=oA fglE VH ¢ VL Zwd(camelid-derived VH and VL domains) o2 % &

o}, A7t 1gGl, 1gG2, 1gG3 & I1gG4 oF 72 W3] & T (constant domain)S 7FF 17FEA]

o
o)
2 o2 ®

_9_



[0081]

[0082]

[0083]
[0084]
[0085]

[0086]

[0087]

[0088]

S50l 10-2362609

38 QsiolA vud B S ol

"CDR" - oA, "CDR" ¥i+= "complementarity determining region(H A ZAAGE )" o]z ol Fn|A<l
EAQl ZE3etol=9] WolRg] Yo njALHo® EAstal = FEAFAE gar Ae
2ol H 522 Kabat 5ol <&l 1977\ Ay3se-AE(J. Biol. Chem. 252, 6609-6616), 1991d "™ <8}
vli= wlA A ¥ (Sequences of protein of immunological interest)" o AM<&¥o] Jar, x8]ar 1987\
Chothia © ol&] EABES3]A(J. Mol. Biol. 196:901-917)el 199611 MacCallum Tl <98 EABET3]=
(J. Mol Biol. 262:732-745)°] AM&=0om of7|dAxe A2 vudls W HAAY P& 159 opv it &
719 AfE 2dehe Aom Ao, 7] A8 4 FaEFANA o= R o EFHE= ob|mat
715 HugA o2 3l "CDR"olgkE fol= AMdu|ue] A8 & w, Kabatol] 28] Held W= 3= A
o] ©] npEA 3ttt

c

F1
CDR A9
CDR % 2] (CDR definitions )
Kabat (1) Chothia (2) MacCallum (3)

VH CDR1 31-35 26-32 30-35
VH CDR2 50-65 53-55 47-58
VH CDR3 95-102 96-101 93-101
VL CDR1 24-34 26-32 30-36
VL CDR2 50-56 50-52 46-55
VL CDR3 89-97 91-96 89-96

(1) Z7IM35E A7) Kabat 5ol 9% o] wpc},
(2) A7 ZE= 24719 Chothia 5ol 93 Wy uper},

(3) 71 Z = 4719 MacCallum ol <3 WHo] w2},

"CH2 EW¢1(CH2 domain)"- EEoA] AL&EE fo] "CH2 E=w|"S AXH 3n|AQe 98 EE§E, 9
S0, 1+4 W] wel Ao 2440l 3607HA 5 EF3I= SHAIQ] BA F9S EFITH(FT] 2449
A 360 & Kabatol]l wrE M3 A Ao, 7] 231-340& EU HEA| A, Kabat" ol <93 19913 Bethesda, US

Department of Health and Human Services, NIH oA ®xE3 "HYgsxorg ZTuglies vz XA (Sequences
of protein of immunological interest)" o A3+ F7]ojt}). C(CH2 =WelL tE =velzt 7MA #& o
F2 et HelA 553t N-Z3om /HAE I g@stE ARl 7 AU 21 AddEHe] g6 EAEY
T 7he) CH2 =Ml Atolel 7o ik, CH3 Zw]gl CH2 Z=vlQIoR2RE Ig6 2o 2wt 74#] g5 o))

om o 108 7R o]l gl

"FHA 2] =-F-2 (Camelid-Derived)" - wvlgha & AAJofo A, GARP A EAE o' WYl A& opneit ML
G/EL GRP BATIEE TIPS (canel i) HEWE WO Be] P nAA WAL FAZYH
U CR obvedt 4GS EFSIE @, et AMYE gl olulndt AdE THE GARP WAL ofd
=49 g6 9/Es QIzbe] okl ThE EHFEEY PA 149 ofrhweit NIRRT Fo @

0
N
N
2

UE P EAUE A PARL A, A=A GG YA 9
)

AR =
N~ =2 =
% 57 8 M7 5o, dE 5w g
- A

A= T U=
F-2lell Fhd g = A
g9 FejF-9] ofn]
Ahow WolAlA A %? 911:}. wik A=A FEEVE 2 VL Edel, EE o] 2R 17kstE WHolA|
T UE RodA F o AAE] M vkel o] FlulEHEAE AARsHr] S8 Az A9l A F-9] (constant
domain)ell 944 = 4 9l

r >
O

[

"2 E (Derived From)"- E&oA A== 8o 54 oA (], GAR
geEreld ol e ZFelel= 9w i)

ZyFetol =1} oln b de (DR M Eolt 19 dds Hzo] Ey Heol=RFEH &
g obu it MEe AdAE A Lk dE E A, A A, WA, B R e
oA 7)o (DR 7] FAZRE fFdl HAJrk.  AAdeA, EAF 279 ZHEo] =1} ojnito g

oleenn S



[0089]

[0090]

[0091]

[0092]

[0093]

S550dl 10-2362609

Bl frafid Zefetol =y ofvieqte s Bebs 7] EZefFlEtol =] Aoy Aol 3-578, 5-107H, 10-207H,

20-3070, T 30-507H¢] opw]iAtom FAE Q)] NY, i AlF MY VYE 2t Zos g Fofo T
AApA A A4}, AAolA, 7] FAZFE FAE ) = E Jje) (DR AL GARP o thg A
S A8 WolCDRe st WolA|o A iz nie} o] wWolA (DRM IS AAe =S npdt),

"t}o]ojult] (diabodies)" - EEolA AtgE §of EP Jobult] "= 242 & GHS ouEy, o4 VH 9 VL
=9l Abololl 5-1070¢] 7] &2 HAC| 2d] el sFv 7oy o224 V E=dl uj-gte] Agle] of
d VvV Erel gda Adzte] BE o] FEE FlY éﬁﬂoi g A7t F A %l o727k (bivalent)

Y
EF % Aoy, o]FEolA folotuit = 7 AL VHY VL Z=dgle] thE ZHE|JElel= Al = F
7} wxE sFy 2Zto 7 ® EAl o)A (heterodimers)©|th. tlololuityo] thsiA=, EP 404,097; WO
93/11161; % Holliger et al., Proc. Natl. Acad. Sci., 90:6444-6448 (1993)°l] & ¢ AASIA A& U
=

'2%(4A)H A engineered)’ - B wHAdA  AgE  2AEAGAANAD)" e Sofels

BIPAA AZD1E, nvitro Belols P, Gay ARAPYOR PHol= oln WY, £k o8

NEe B A 2 WD S8 Aot FeMEels B4} £4 8 AL T o FAE B owe

PAEe 288 AT A B0 AuHSMARAE PRAE, LI, £x AEANNE
7 r

O

(effetor function)¥} 7L sl & F7HA] AES F4A717] Y& 224 A& £k,
n
X

"SI 9F (epitope)'~ BEAA AHEE Go] "oluE" S Werol=, wuld, i gudSe] AW SEG R
% olFx g ohwAER GAVL AFsHe e dvdd. ANES Bzi ollwmitolt ¥ AsAst 2
o sfeton Byl Qi mRel Bol gl RAER TANIIE a6, ol 3qTEAAY Sol49l 4
14 AL ATk, GSES ARAelAY EE WEA A% Mol e Fde] o Red Ux T )
Ei g e oA dEe] Helste] of@ FuE YE Hrh

"B (ZHLDYT) B9 (framework region)" - - oA AFRE "W Q" EE= "FR H 9 (FR region)"
v ol Wo| Rt N opw|wihs EFFelA|wk (RO d-= EghelA] eb=th(Kabat ©] CDR A& ARE).
g Eg WHolRe wE olu]x=al o] ok 100-120 7H Alel ] A gk CORE ¥roll & obvu|weibyt 2§83, 3
HIAIQl W] F-9] 9} Kabat T°] Aotz (DR & 593 3 o= BH, woF-91 & ofu|x=4l 1-30 & &
ghel wlol 59 mwQlel] dfdstal, w9 2= opuiAb ’\1@‘ 36-49% X3t Wo|R$ mmle] sdstar,
W O] 79132 ol ik A E 66-945 EFeE WolH-9] wulel] sjEstal, WiF-9] 4= Wo]F9 Z=HQl ofv e
2F 103 ol A W9l 9 E7kA] sEeth. el EARIY] w9 7} o] EAQL Wol g (DR o o3 W=
A ®Else] dek. mE7EA R Chothia Souh, McCallum So] AHeh vl2<] (DRI B w59 4 A=

Aol Moz siBah=CR 2ol o] Zel=o] Atk o]7]4 (DR Kabat7} A3t A& w}~+% Eile

Aol EAsHE FANA 2 9D FAl) Qe 6749 RS FAZL Bol g @AM 3HAH T2 B
2 AR A ¢ QRS AN F2, WAEH obrleow Hol ek, dn Vﬂh, ehol = A9l

4

dolsl Ersle] ol %o wAzre] Wolwst e opulnat MAz TAEe] glo] wriRsleta Fe,
O FEE Asn gn OREE F2E FYekn slol i M
Tze} A, aeEw o

E |
F P FRE s FE s

=
=4
T
(o]
Ir
_l
ko
I
o
: jd
Im
U‘
o
‘i
(/J
=
D
('D

9152 6712 CDRE©] AQIZE H

THAdsAES T AAEE 7 Ela= Zﬂ 1Al A2 sk CDRE <
3 FAE FdATAE = dgRkEsEol AeE FHAIEe ESAAxU(complementary surface) S
AAs . o] HAHFTHL WYgutSEHo| = Yoy Foll dAF vFFEATeRr Adse AL To £
Tk, CDRs9] A&l & GAtel o&) &olstA 14 & Ak

"G (fragmrnt)"- i oA ARES "dhEoldk gol= AV FAAQIY] AN e dF d9S HIke A
o2 A Ee Hg AU dAAJ A= olnAl B ofu|xAb ZU7F AR ou|sitt. AT}
EﬂTi(ant1gen—b1ndlng fragment) ol e AFIAY AAFU (S Z=Zto] U2 4 IA) T FLAH(F,

AZMGARP o] Eol® oz ZA3jb)ol o] AAYS 77 W22 Ed e dA9 ZHeol= ddS ou|giry,
% oA AREgE AR " teolgkE gole A9 Y Ay de F-99 dHE ouEies Aow I
Aol go]lEAQ WMol el(VL), duAel WMol el (VH), @A AFA (scFv), F(ab')2 =7}, Fab @3, Fd
@, Fv @, ddsveldAdH(DAb), L7FHAl (monovalent), Thololult] (diabodies) T A7 o]
UE dAEC] AR ZFEAY, EolAY, g3l A FLAFEAEC] L doltt. o] dEES Ee
A e A B FAALS A Y, a4AY BE AxRPEEeR 45 & vt



[0094]

[0095]

[0096]

[0097]

"Fy" - ¥ o =
ok, o] g2 g Jo &fH]AQl WMo

o
o
=
lo
k)
S
(m
__)&l
o
&
o
I
M
H
=2
o

=
olEA|[H]AA 370)7} A7 o] EXEL FAAFH] e oln Al AE AFEA Hol A
= oetes 9S8 . Ty L3 AR 13 U syt o 3
ol Eo]F el (DRIZNZW T4 WHEFy) wte gk 39S <lastu Agkst = 9=

2 oA ARRE = "SI H[ A9 e fole HYIFREY
of AT ZRE FHfH ol AES xS, FAMARI FHE TSI de S HEI=
o}%= CHI =w¢l, 1A=l (hinge domain [IA =Wl A F 3 Ll
= 27 og A", AAddA], 2 iye] Agt

e
R
)
-0,
T
]
~~
=
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Q
=
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=
D
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o
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e
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=
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o
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2
o S 9
oOEH

2o
N
N
23
T

2
Ry e
oo HTooo
> A

KU rlu
)

)
=

ZHl9] X, (H2 =v9,
dAate 7] e W
H foE CH2 =
AEWE AR o2 HAFRYARA F9 50
[gGl BAbIA 7 A F-E1g63 = [gG4 Akl
Foukel o), o] FdAtel A olsld 4 dom, 3l
Akl ofm by} o opm|idto® FHE 4 Qi)
-9 Z=wQl(CH1, ¥1%], CH2 CH3) H/E+= olE
FAE ] Ak, AFHA

FEAY, wAAY, dAE 495 £3e.

91 (hinge region A"~ ¥ oA "R @ Foji= CHLEWOIS CH2
A RolE TR, AAFA)RIAE oF 25719 /)2 o] gom f
97k Am BRMez 249 5 QRS A, AARFDRAE A¥, F
[ez]
=

o7 vd 4 Juh(1998d Roux 5°]. J. Immunol. 1998 161 :4083).
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"

"WHol7} Agk 23 (hypervariable loop)"zh= &ol¢t "RAAH AAI= FH (complementarity determining
region)" & 8ol A WIH FUSA R, ke wWolrt gk FE(HVs)w TR At
o Aolm HedS AR ((Rs) = AMEY WA= ZAsI o & Aeol7] wEo]n (Kabat et
al., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, National
Institutes of Health, Bethesda, MD., 1983), HVs ¥ CDRs9 AAE H¥ VH 2 VL Z=dQlolME & & 9l
. VL 2 VH =19 (DRELS AFAo2 tpF3 & opu|ilt 7|2 FAHATT 5= drh: o] EAR]
Wo] mw|Qlo| M= 24-34(CDRL1), 50-56(CDRL2) I} 89-97(CDRL3) 7], @ujA|el Wo] m=w|Qlo| M+ 31-35 &
+ 31-35b(CDRH1), 50-65 (CDRH2) 2 95-102 (CDRH3) Zt7]o|ti(Kabat et al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, MD.
(1991)). == HVsi= s3dh= CDRs el 23d 5= glow 593 wpz AlAehA] o VH % VL =
Qlel "wol7} A% FZ(hypervariable loops)" kil 17|14 1gdh= AL sidshs (RS EeFaitiar 4]
ofF atm 1 W& wphvhAoltk. Wol E=Hdl F XH U & HE ¥ Ae thaell 8o =2 wioy
591 (framework region (FR)) 3 E™tt. el Fu], FolEAJY Wo] Z=HR1S ZH7; 4719 FRs(FRI,
FR2, FR3 ¥ FRH)Z FAE S glom F2 WEE ([betal-sheet) T-2E 7IA i glomn 3719 "WHol7} A%
FI'2 A= k. ZF A9 'Wo|rt AZFEZL = FREC & ME 7hrle] %ol Qa gE Al "W
o7} Agte =" 1} 3 A o] FAAF AgE FAAst=U v1ds. dAS P2 B sty R EAA
FLO1(CDR, complementarity determining regions)® T4 ZAd3Agls= 7 AFd 2k Alold] A2 #A#o] gl
S Hol a1 t}(Chothia et al., J. Mol. Biol. 227: 799-817 (1992)); Tramontano et al., J. Mol.
Biol, 215: 175-182 (1990)). °l&¢ A g wWol7t s, 67 FX T 57/l 7]&7 % (canonical

structure)d}al 2= B /)9 b= 'F-AJNEH S FHeka Aok, o] FERES A WA Fxo] ol

o3

[ R=N
A

4z

_12_



[0098]

[0099]

[0100]

AefAlaL, F WA= A (packing), FAET, T2 dubHolx] &2 F-ARJIHE ofF= Jo= JHE 4
Aok FEU w9l 54 fxol = R e F8 ZAr)el ol Aedv

"917+3}1% T:HF‘Q](Humanising substitutions)“ - B2 oA ALgEHE " E A" e §ol= VH e VL
TRl A GARPEA (el & C b =—ga GARP 3HA]) o] ER 9 x|o] EAet= obu]wAt 7| 7F Hxeb=
AZE VH EE VL =H9le] 6H“%’4i1 o = op=gl ZA|et 22 Ao giAH= AS vt Fxdhe
RIZE VH = VL ZvQlo] Qo] XAzl 2 291 2% VI B VL =vl]le] tiald 7] A=
ghelst & oAt & 5 Sdv. AR SA /A ERISE dAl= ol3tellA Aol gz wi) F-9] H/E=

GARP @A €] CDRsell "ol = Sl

"L 27t TUA (High human homology)"- 38 A<l VH =<l (heavy chain variable domain) & #}o]E Q]
Z=m 1 (light chain variable domain) 2.2 A A= wheF, VI Z=wlel 2 VL Z=ddo] A, Aol A

2 Fd ooy,
7

] *ﬂ Zhele] Vi R VL M3t Aok 90% ol sdstrid, =2 I3 TS e AL

A £ TS 7ML = FAldl= dE4d 7hEd= &Alel Vi R VL =v]l, 53] bste =zhE
FAolAl R ] AzbstE FAEH Zol Abgre] AAAE] MAd S22 w2 HAES] MEE B
T ALY RAREA L VH R VL =vdle 23 AL g vk Aol A7k ARl 2 @A)V
EQle W (ZH A A) F9 FR1, FR2, FR3 ¥} FR4 Ao ZA <QI7F VA=W F 3 7/ T B JlellA] o}n
=2 A FAAE BolAY 80% Ha= 1 o3 Al fAME Holr|k k. thE AAldelA, 2
of EEfEtel =9 VH =wjls} o] of 74 ke IZPAAA ] VH =l M A Abefol] ofmjmit A de
FTYgol AE FAMIE 85% e 1 0]”, 90% & L o] 95% = L oA 97% e I o)A, 99% T
= 1009 AEZA 2 5= vk, Aol A, QI Aol 2 A VH =vldle 7P 77k IWH ML
of wlel Wit FR1, FR2, FR3 3} FR4°ﬂ 74%4 st = B H(dE B01, 1 WA 1009 ofviste] BE
(mis-match)<=5k QAvk. w2 AAJoolA, ks Aol 52 A VL =vle sk = B 7o) QIzE VL
Lwlel withi-¢] FR1, FR2, FR3 3} FR4°] 74%4 v == 2 o)e] QIRE VL E=wld /‘1‘501 Eo‘otﬂ‘/‘r 804

L
AE ol Ad fabdel 9ee nelEth. the ArddlA, thE A4 oA
delsh 43 sk el AN VL wuel A Apole] obunal A FUA
90% ©]%, 95% °17, 97% ©]/de] & 4 A EE 99% & 100%7FA o]t}

>
2

oA, Izt FARde] =& A VL Edle I =ule sgste 7 7k QIZHVL A el wls) w
¢l FR1, FR2, FR3 3} FR4o] AA shb == 2 AQelA 1071)9] ofv]istol rﬂré(mls—match) qag 7H4
ATk A7HG WAW% 7z A eF 17k *ﬁ*—.xliﬂtO °] VH % VLoto] AMEsdA ANESS F457]
Z FEel gREFo]l H1 W H2 EE L1 2 L2(2 L3)9
2 ARE 4 ‘Wr w}am A FAME Hes Ayl A g dAe W
S QA EC] & AdeEth, Wolrl A FX L1, L2, L3, Hl ¥
= WH oA www.bioinf.org.uk/abs/chothia.html.page. oA Ho F= Z3}
B S o] g3 A 4 k. o] TR Ay "4EHoE QT HE
HojErk, o] dolE FdEeE o fAe tAE & e oA
& HoFErt. ddste dAe wloliEAdel ¥ (input) HolHRE F

O N 4y 2o
=
4> ¢
i
ol
i)

2 —1>
z&
o
H
9
fetl
ro,

¥o, o
rE
A
032
5

qr M = b1 o
N

i
k)
N
)
O
2
12
o
>~
el
ox
s

(1T
2
F-?i
N
il
1o
“
I

- WA FEFAMNLH iz (alined) k. 71EwSF B4 E Bt
(Thornton)ell ¢34 7Hitel AHEsk W (Martin et al., J. MNol. Biol. 263:800-815
& A7E BEOR e AEES AMEST. HL 2 H2 E L1 E L2 (R L3)ol gis)
ezl AAzERI V. 27E 53 B ML ARl
=R o R siF dAlel VI R VL =]l W) ofw gt
Mededd AHNESES AT 5 A, T AAR

I

w|o] 2~ (VBase (http://vbase.mrc-

[

H(Martin)¥ E<&
(1996))0ll A 1.

I g g =)
N
ro
ot

oot rlr
fr

4 %
%0
RupyeY
o

oft
e
o
N
AN
=
4z
]
>
0
M 2o -
-0,
)
(g o

>

ng

o

rO

=

o

1>

=
ng H:l 1o,
o 5
N

=2 mlo -

(o3 Ob

Lo o

= et K

X

o,

rir
4
ot
o
fr
ki
>

b
r1r

cpe.cam.ac.uk/)) |E= (Pluckthun/Honegger
(http://www.bioc.unizh.ch/antibody/Sequences/Germlines)) ¢} 72 2 7] whuld glo]gHo]AZ 2 M5
A FARAE odh. QIAES B digEAle] VH Ee VL =dfle] VRS9 wwsr] s A
www.expasy.ch/tools/#align ¥} Zo] Ap&o] 7}53 UAlo]E =] &8

gy dF g E ME AEYE YwgdE gz = Qduh. 22 7IEuge] 25 7 Al wi)

1, 2, 2 3% 7P §AR AES 7HR QI AAAMETR] golE 9 Al AEE A
WolRglof HluEQlon], FRAE b AAAEe] JH ¢ JK %= JL F9ok= vaEdrk. dAH e
FAHANE S Axbet=dl lo] FR1, FR2 ¢ FR39] F7|5S A+ AAAMEZR] o Mgt 7Ewse] &
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[0101]

[0102]

[0103]

S5S0ol 10-2362609

BT, 7PE 7R dizel A thE Z7|Rke]l e 22 T)Eul
W Exto] V|EHT(NB- ZgtolHo o dzslEoe] A= Zole
© floll A=d 94 3o w2 "R A (negative)" L3O 2
=1 —8— A7 A A EERRle] e} FUg W] F-9o] 9l
. =8 "% Z(nix and match)"g= WA &
R4 7742 7 2 dizx e A AAAMEe1Y 242 vl Jrk. 19
R=N= °]7Pﬂ% —“vj:x]-% ‘l:'lL(QLl)Q]' :LJ 52 (Qu et al., Clin. Cancer Res. 5:3095-3100 (1999)) =& 2x=(0n
0)¢ 19 F = (0no et al., Mol. Immunol. 36:387-395 (1999)7} A3k th&2 v}E FREY 2FS E st ¢
= zb wthE-9le]  AAl= ZElol(Chothia (Lefranc et al., NAR 27: 209-212  (1999);
http://im.gt.cines.fr))e] HEAAE A& INGTS MSAAE AME3ste] Fof & 4 vk, AFH FA o]
- =& FAE otgellA] =R QI e AT v VIEuTE 7@
ATk, g = VHY VL Edlel Aol® Izt FAdo] & ¢
A= AN B Fi A= ZEwle 2o A9 %e
A A¥AA Fhd gt (Camelidae) F2 A9} -2 w1k
L= o Adrk. A7 AAAEZRINA ¢ stEo] o=V
| o=t MEES oA Bol7k Fil val e, BE 21
AlQletal LR R3] Zolop 49 wate 7|E ofvi4l 7] o B mE(Chothia et al., J. Mol. Biol.
196:901-917 (1987)) 7] ¥i<F2} (Chothia et al., J. Mol. Biol. 196:901-917 (1987); Tramontano et al.
Proteins 6:382- 94 (1989))%= &ofoll aldel= B 7k+ F318 =5k Wi, VH L= VLE=dQl AAe] =2
LERlo| R HA| VlEFRE(d; X-AAAs Y 2e) 2 AR AR F qdon, md 543 Fx2A 5“
AE 7HAA st B N F ool Azl A Ve R dF5eEE heeitt.  8¢std, VETE

ARste 7159 Boldt dde F dHAA & FF & 7 VH B VLEAQIY X EwR o] F LA O]
J[EAEZE0] ool & = JuF dli= "HE( signature)"E AT @B J|EEZRE dA oju it
ARt 27 e d5 & F vk, JAF FAE ol F& FA O] e FojR oW VHY VLEHRIS] 21
EWolRZo e JFEulg FFRE s AL TTOE AL 7153 www.bioinf.org.uk/abs/chothia.html,
WWw .biochem.ucl.ac.uk/~martin/antibodies.html o
www.bioc.unizh.ch/ant ibody/Sequences/Germl ines/Vbase_hVk.html .3} #& Ldug]ES o]gdte] B8 4= 9
O o] WHES ARl sk VH e VL A9 Gl V1ETEE 7P e A7k VH VL =gl
o A txd ¢ YA aH, AL st AEE 7 A EW|FEY V|ETE 45 JHeetA ¢
. VH =719 A9, Hl 2 HR2FZEL2 g9 7IFES Ho= 3 My EAE 7 7 & 95 A71d <l
ZrekA o] Qvkar A v)Eulg FRel A9 TYd(substantially identical)" &9 Z|Ewlg FRE 7}
A dE wid + Aot

1. 719 ol whet 24 == dol7t e85 7HE 7HE A 2e 5de do] o o

2. D3k QAZF HI & H29] 7)EF22Fo0A Asd £ ol 3719 Aok 33% 5443, vhEAstA
E AHolx 50% TUAS 7}’& o (ool BAS H8), Hl ¥ H2 Fxe HEZ gFoixn 77+ A3b|FE

=
AR Fadel § o8 dul A A wep gue
S

ola} J. Mol. Biol. 227:799 -817
(1992), AM==Ao™, 71 WY&ol %%ifﬂ 0171 e E3hE o] %E}. 53] o7]A iz 3 zEo}
Toll &=, AZHAAMEERJAA A= H V&2 FaAgd A5
Hlo|x]9] # 4 oAANE A EGIAA EA== CDR H2 7|&TF%
F71Ee]l FAIES k. AAlde A, AkA e} fAI o] E2 VHEHIQL
71Eg TR A 2 dATIENaTRY AV ENTE B E

T
O
¢
o
o
=
s
2

;‘(l.
o Fageld F2 Qi obvx
o] HI % H29— 17}
= EIEHIEE I L Wk Aol el g AEelel Wosehele]
29 2@ AR NE5TR 2P0 PAH i HE TYH Y &
S xgow © AgieTae] AnAAAELd od s
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[0104]

[0105]

[0106]

S5S0ol 10-2362609

.3 VH =dQle] HI 2 H2L Fhdgcte) 2
4ds 5 Jrt. TR AN EZEJAAAY AAEH o R WMol VH
_%‘:

NEETEY AR ENETEE

ro,
2
R
i
ful
i
Xl
pa)
(o
i
o
Yt
2
N
HN
=
&
-
B
o,
BN
s
&
ol
m2 r
S
£

%0,
o
)
T
L
0
A}
i
w

] E
-6, 1—4, 2-1, 3-1 JJr 3-5 = oHH RS
- 2AY FA el B 4GS 7A Yga 2zt
7% g}, f;}iﬂ VH Z=u]el HI 2 H2ell Q= 71Euwl=7) <1zbe AR
Al dxpobr| st d FUA ZHHolA Ak FAMIO] E2 VH =
o

:rL
o]
il
© AVH ABAAER] ALl Eularel 2ol AldE "Hu= A
H1
of

ro
1Ay
=
=
fo
2
e
©
:‘Fé

b o
k1
2t
o,
Hu s
[k

rlo
o
o
(1)1_5
4
o
30,
=
N f
5o

o H BN O K1 oot i rlo

2 0o N2 oo &
Lorr fo B oo

N

N
o
it
1o
ol

N mlo
s

£

o

2

fut

N

N

o

ki
PJL

g Aol AMAA ARl VH3 v elel lvhd
=2 Feto =z o|FojRrhd {8 3sl7]|= & Ao
FelE V2 VL, 53] QztsbE ghviElee] V2 VLEWS 4R
Ao 23 o & & Aoy, 19
o R elE R A JAle] wid) %$] FR1, FR2, FR3 % FR4Z

EQly Fdek 4 FAL, 80% HE 1 o], 85% Wi 1 o)A, 90% W 1 o]AF, 95% i
97% W= 1 oA} W= 99%7tA] Wl 100974 SAMES HolFEth, tEo] o] Ao HI 2 H2o

.ﬁ

”
o
0

2

EH FpgeEs
259 g v

r>~l
2
ro,

ri o
o\

(o

fr

€ %
L
ne
L -7
N,
ot
i";

N

N
o
)
A
o

>
>,
ox,
o
Hi
e

i‘;

fr
031
ro
o i
o
T g
o
i"‘
lo
=
K
=)
L
flo
r o
)
o°('

N

_I_4
1
p

st

g
c>1>:r

)

A rz S o?i’ i WE

ZHel; ZhE gl A fE) VHEAQICZHE doX vk, QIZF VH Z=dQle] AAd oz EXjshs AoR

HH 7leulge] 239 2 xR AdF e AA JlEegtRe 23S A 2 dzE, Az

S FAME 7HA &4 VL Zdidel L1 2 L2+ FhlElthe] VL T oA fEldk R ol wditEe
VLEmQlo g5y 7tz dojxm | 77+ QMg Al EAlets 7|Eme] 23 43ds] 9 dS5HEs e
AA NEeTtERS BoFEr. VH Edd vk 2 VEth(Viambd) 2 VZF9H(VKappa) @ VL =w|19] Z%ar
ERlo] R e AgAQl o x3oly TEMsTERE HE 7 e oy dRE Aol A AR HAY
TE EAI 71FE YA FL3 olulit 79 F5o g AART. QA7 E=& FAAMES ZHR BAgA
o] A ol AE FHvEtEe 2L HQE VL EWdo2RE dojd 1, 12 ¥ L3 £FXE5L Holw g9
ARA, vt A AAA, FHA BT VS FFAZIWE QI AN vEidtin dezl JEeTtx
o A9 T JNEuFTFRE A4 WA 4

719] Frofl o] A= del”
oIz L1 ¥ L2 9 7&=F

2. V&oh(VLambd) E= V7Fu}(VKappa) & ZollAl sldsts o TEIEAA HEd Fad
ot 2719k Aot 336 FUAA, T Aok 50% UM A w(kome] BAL 98, L1 # 12 F
e owew gRelAn Z47e |EFEIEN P & 9 A% vaE).

2ol BALe #A glE Ao VL =ddd e L1, L2, © L3 FXo 7E&Fx9 o oEdT;,  mhof
g Ask] L1, L2, ¥ L3 F29 AHAFR7} LEizivhd vkeF £330 ozt 19k 71 7t
5] FE (oAt 7] s e o) AR 9 EXT A4 it £28 2
Tzt urs = A A Aol e L1, L2, 2 L3 F3XE QI7F Ao glvkal &
a3t Ve TERE v Aadd ¢ ok A7 VEek(Viambd) 2 VRS

Q {7]%317‘1*01]"1 BAE FQ oAt 7= Edol(Morea)sol 23] Methods,
S (Martin)el ©l&] .J. Mol. Biol., 263:800-815 (1996)°] A<= ict. <l
%E =< S (Tomlinson)oll o8] EMBO J. 14:4628-4638 (1995)0l —1g]ar

(VKappa) =2l CDRs o]
20: 267-279 (2000) ol 1g8]aL
7t VﬂjJr(VKaDpa) EHle] Fx

217 Ve Th(VLambda) =919 7% Z=& g (Williams)Sol 28] J. Mol. Biol., 264:220-232 (1996)°l
Hzlﬂi’m. o] AFE AU UE 52 o7IA Hx “f‘dOEH EFAHEG. T =2 FAMS Hole
Ao VL Zrde] i L1 2 122 AZFAAMES VL ZEgloa Hol: 7|EumyrtRdzdy U3
dEe Vs xR e AA Ve 2o 23S AT 7 Ak BlAISAR]D AAldedA, A7k E
2 FAE Kol Vi (Vhambda) A9 L1 2 L2E(el: i =dA faE VL ZvdS Ad &3 E&

ol ZelA 7tstE RolAE AW FA) v TIEMeEEs Zhe ¢ Advk 11-7, 13-7(A,B,0), 14-7(A,B),
12-11, 14- 11 % 12- 12. (&% 5% (Williams). J. Mol. Biol. 264:220 -32 (1996), A}olE
http://www.bioc.uzh.ch/antibody/Sequences/Germlines/VBase_hVL.html).ollA] Hol FiZ). #B]ASH 2 A
ool A, V7}ut(VKappa) =mS1¢] L1 9 L2+ 59 7|Ewa2ds shvE 348 + Aok 2-1, 3-1, 4-1 &
6-1(s5 %1% (Toml inson) . EMBO J. 14:4628-38 (1995) = on
http://www.bioc.uzh.ch/antibody/Sequences/Germlines/VBase_hVK.html oA HoJF=2)). TS AA]dolA],
ot T FAMES Hol: A9 VL =l & L1, L2 2 L3e Az rze) we B TFRE HY &
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[0107]

[0108]

[0109]

[0110]

S550dl 10-2362609

SE AT A0T £ FAHS Mol A9 WL Edle Qzke) L Ad EAAol} FAe] Ew
VL Edele] Qi RMEWC|FIEE QAZke] VLah FEH FAS weltkn s ol A s,

>

o

2

14, 73 FApA o) %—"— GARP 9] VL wvele QIzbakAle] with ¥-9] FR1, FR2, FR3 ¥ FR4E ¥
=9l T, 80% Wi 1 o)A, 85% Wi L o4k, 90% EE 1 o4k, 95% i 1 W 97% Ei= 1 9
99%7} 7] H= 100%%%] NEELEE R & & A, ¢ L

QIZWL Z=wdell A AAd oz EAst= Ao

Tz xS FAF ¢ drt. ayEE, ©

$49Jr TEAR w*W & 7H VI ErllEe QIRE VL
[e]
4

ml R S
rlo rlr =

jas)
==

el

o A E
&
L
m
o
r&
o ¢

o e
o)
Ll —H

i
9
K

53
b
=

re i

tlo =

=
=
~
=
.
ok
£

Lo 0 Nl o wdh
e (A 1

_ﬂ
=
o
>

=)
12
A

oF", "BolF" mi "Seldez AP~ /14 AgHuR FUel WS X G, Ka,7H0 M
IAY 2w, 100 M 2ok A 2ow, 100 MR A 2 o, 10°M Boh ALY S 0, 10

o 3G 2o, 100 MR SAY 2% 0, 100 MHg 2AY 2ol 9] wesle A% @ Ars
2 0 FAE FAo] "WeSoly" | "So|Hrolt} wi "So|xor A ATt stu . FPers

-

(.
°

HIE
© i

el dig A9 %@rE% T3 BE Y Kd, =& Efﬂﬂuﬂ ofEl %ol A-gUKd7F 10 MR

AAYG 2AG, ®= 100 M, Boh A 2AY, w100 NRT ZAY 2AG, == 100 MEoh ALY 2

Su), ®E100 METF DAL B rq1, EE 5100 MR AAY 2ew, =100 M Bk A gew, Ei

5.10 BTk FAY 2eu, w10 M Boh AL @AY @Ed, FA ddel 593 Agar. @

Ao 3t A5 o] }\1 3+ o] (The attractions of proteins for small molecules and ions. Ann NY
Z

Acad Scz 1949;51 '660—672) oA 7ol Aol WS Algate] AR 4 ovl. FYo|up AE EE 19 %
“ﬂf#&i W -2 3}t (IHC) /% FF-FAFAELEF(FACS) 58 *F

|2
=

2, “EEdE g & g2 §3A4 DNAAMEERE g 4k Be olugt A A dS
ZHA B E golnEY A 22 i doy EARRE FEE ilolth. o] &ojy A Q)
= AHAAFE AA" ANMAMLES 2T, AXFEAY ZEEDNA, sEHoR FAAHE FAKE T oE
Alz="le o3 AETH R FAAE FAKES v 2@, D] e A e Ais sk
B2, o3l g EEE e 9njsty Fo] o] FElE MYl HUtE FHAY AES ALstE AL ofY
o "EEEelE" g gole HEAQ on] F, on|wAil Adolgks v E ARgET. EEHEel = A
AEE AEe BT Holo Fadl= AL ofutt. HElol=, EugEols W whuld e ZEfElo| ==
ool E3hEM, o] §oj= VA= BEHE AR e AR Ak stEA AREE ¢ Qlrk. o] 8ol &
gHefo) o] -l WA (modifications), <& Eol, @3l, olAEs}, d4akst & 7] 5, #rF ol %
Aoz HAA o R doju= B, & QA &8 WAL wiAEE S gu|ete AL ok, EF
Hefolm= &k o] AA A HE o] BEAMGY 4 Qdrh. B o oujox 53 HAE W
Efo] == (DRES T8I e F5 ofu it doeln ol JdAZ sHoltt. "®E¥ EPeolmn"e A
AZAAA EAlStE JRoZHE FAHHY EEFHT dozlA ] vheA gk Aajool A, FejH EH]WElo]
== (D) 8 Lowry)¥HEez SAYSH FAR 95% ©]4 ¢ ?ﬂlL 99% ol ==& 7ML FEEHAAY
(2) spinning cup sequenator & AF&3lo] Hojm: N-wholi} Y|F ofn|w=AbAdzy] 15718 o ds A

2 AA HAS uf, (3) Ay v SA =z A0 A SDS-PAGERE-A1 | A FmA]E-F(Coomassie blue) HEE

AsHA AW 2ol (silver stainin) &2 YA RY HAER &34 F8d A ok, &EoE E93Eo]
ol AT AXE ol dE ZEHEelE 1 AALE E2FETE. AUStH Aok e EAEE EEPE
ol F 3 FAPES EAEHA ¥E Aoly] WEeltt. a1y BEL EEE EEHEeEE Hox 194 Y

BAGAES AA AAE.

FY9A (identity)" E+= "FY%(identical)" - "&YAd (identity)" B+ "5 Y3 (identical)" ©
T EE 2 e ZEHEelEAE Ato] A AMEE W 7 o B 9 MY ofu At 2y
sk 7177 2O QA wE AAEE 7 EEgPEe|E Ale] AE #YEY AEE ongg.
A(GAP) AHEE 7FX=(7keF, Adohd) FAF T e 2 o)ike] MY Alole Fd3 23 HAEES

M =
I
o
2
Ir

_16_



[0111]

[0112]

[0113]

[0114]

S50l 10-2362609

ZIH(AE B0, da2F)d o3 SAs = Aoltt. FHo] U= EHPEol=9
2 GA Ak 4 gk, #AdEE wWydE ALEAAE S (Computational Molecular
Biology, Lesk, A. M., ed., Oxford University Press, New York, 1988); AJ& A4t (Biocomputing:
Informatics and Genome Projects, Smith, D. W., ed., Academic Press, New York, 1993); A &dlo]ele] AF
E] &4 (Computer Analysis of Sequence Data, Part 1, Griffin, A. M., and Griffin, H. G., eds., Humana
Press, New Jersey, 1994); &AM E oA 9] A L4 (Sequence Analysis in Molecular Biology, von Heinje,
G., Academic Press, 1987); M IHEAZz}lo]w (Sequence Analysis Primer, Gribskov, M. and Devereux, J.,
eds., M. Stockton Press, New York, 1991); 3} 7} =( Carillo)sol 23k SIAM J. Applied Math. 48, 1073

(o6l AgHo] A% AT EFEM 2 8 GEAR 2T A BA4E Ay Fo wne
ASHE F Adlel A LY el 9E S Qe AAUGE Aol SU4E AAGE el $3em A
89 4 9t REEEzawd ApHel A T AQ Aeld] FUMS AFAE & AR He 8wy

o= GAPES X &3sh= GG T2l 7]X](Devereux et al., Nucl. Acid. Res. W2, 387 (1984); Genetics
Computer Group, University of Wisconsin, Madison, Wis.), BLASTP, BLASTN, ¥} FASTA (Altschul et al., J.
MoI. Biol. 215, 403-410 (1990)) S©°| At}. BLASTXZ 2132 nlar=rynlo] 2 B AIE ( National Center
for Biotechnology Information (NCBI)vY} th23X(BLAST Manual, Altschul et al. NCB/NLM/NIH Bethesda, Md.
20894; Altschul et al., supra)CZFE FTaHog A& = Ag. #F Ay Anxa gET dugH

(Smith Waterman algorithm)®= FdXAS ZAAs=d A2 4 ST},

"+49 A (Modified antibody)'- 1714 AH&H "FAEFA A= AP E ] FAE EFeTE. AA7|d= A
Aol EAeHA = Pz WA" Ao Aok F o] FHuAQITEer A UK 6%? 9““&*1 R
FuAQlE 7Hzl A (Euﬂo]o] A&"EgA], =5 #Ynld (minibodies)); 7

ek Y g e el e Am g ddsed AdE ¢ =S WA

o]/d)Z 7F A scFvEA E 1 oF Hlsedk Eajel At &R A IR
of ¢elA gli w53 US patent 5,892,0199 M&so] vk, 1 9o "
2 e 22 ol Al A E= 1ol FAVE 237, 47FAD S dAERE E@%D}. 0 s =
o o] =AY dAle FomCH2 Zrede] ¢l 3 A9 HAA R E 2

A Qe Fefetol =0 AP 74 §3 dudolrt,

dERFIE AR ), 2], w, %, A, A%, E
= /\]_

X o
M ol

Jlm
o 2

[
~
=
kl
%0,
m
i_r‘l
o
N

r
ox
IS

1|
z{ﬂl—

p‘Lt
W
=2
i
ot
4r
Ho
il
N

T, 559 55, ~X2E, g sE55 2T, uiAEHAlE, 2R

"GLEFE A (Monoclonal antibody)'- T@AEE FA T AHoR U FAFIDoZHE Aozl FAE
oujgitt. & 2 Hes TS e A7 AU AdF R dojd ¢ e WolE g ML UERE
AQstas Y AL ouigitt. GUEE A= LT HolEd gk FolmR v Folio] 3t}
o] zb7h b2 AARAE (T F5)d da] A7le 42 tE dAE 2iete eI E FA AAde
g GdEE A A4S gk Jhe e A4 dis) v Aol 5ol ol9d GdSE A=
2 FAEC o3 LAHA FEF FAHETE Hol fElg Mok, "ddEFE"olgte FAol oW 54
Ho = IAE Aitslof i ﬁii A EojA = AT, o E EojE UyoA F&S dUdEE IAES
2] (Kohler et al., Nature, 256:495 (1975)) S°| A& A&g 2 sho]H g Xul(hybridoma) ‘%]"ﬂgi Ble=
Ak, wHelglol, AW sE EE &1% Az Al AZXFDNA WO RS RHE 4 ). E3 "ddEE A E"S

dE 5o} AL (Clackson et al., Nature, 352:624-628 (1991) and Marks et al., J. Mol. Blol., 222:
597 (1991))%°] A&=s 7S AMEste] XA gtel B 2Ry 8T 4 ot

"B M<ENative sequence)'- oI7]A ARESH RAAY "B ME" olff= &l AALZEEH fFdH =
[e=]

(o3}
oo
T

g ad e Etel = e A4k MEE AL U= %EH? HeEfo]=E oustr}y, "Rl Md" ZE3Ele]
T AdoA FHR(oJHFolE) ZEHEo|= (&8¢ 22 o x=AtE JHA L e EEFEe|=oltt.
ol Hg HNEE Ad ZelwAQEte|=e} 3 EHLE} =5 AdedA 22 & Jal e Axdely &
Aol 93] REEold £ =k, 974 ARRE EY T EElLEle|E "Hol'gte &ole of7|A 51EE] Ko
T ZYwEUEel=9  diA(substitutions), 2FA|(deletions), F7F(additions) H/Ex  A(

insertions) % @ 7bA wi W b4 Wl ols) A¥Hoz Yokl BefyFeeeelsold. ol
ARFom ol sha, ol AFHlE B 2 2R We WEE Agdel & uel #9)
B £sh o] Felirdeaeseyy das s el ddel=el

s @, NE ASehs e S dHeE REoATIE v 7|4 AMSE tl2 EEHiEe
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[0115]

[0116]

[0117]

SSS0ol 10-2362609

24
jincs

A" gole 3 ZEWeol=9t Al (substitutions), AHAl(deletions), 3F7M(additions) Z/EE
insertions) % & 7FA W B 7EA] Wl o Ay ow detzl g ZEFElol=E etk o
AAH oz dojyr|k stal, 7|4 AedEdE e Z dE7 B S AFESte YelA dget
ZE el =] AMd 3 ) e 2 E e e YEelse AETSHVs 3,7 NE A

e ¥ owyel TelyFeorels @ FaPeelse Tx A wEd £ o, st 4

=
o,
L x 2

el
to o ri
P ® f

1, o\

Lot 1o
I

o
rj(g
i)
=
o
22
ol
o
> itk

W, 4ol
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we =2
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=
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)
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=
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=
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N
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=
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X
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A= v A 85 A o2 A5 Zojnt.  flelM A= At
ofvlat B7EA O] A, A, A717Hcharge), A7) &3
3l

2 2]
DA glov] B8t gL Aol T o2y U ol
=
=

=R IR
o
4

}_
el 27 7
)

i

N

ol = 2 g O

A

fr
=
pabe
%
pos
rr
po
filo
rl
Y
fr
QL
kv
S
o
Hor
1)
N
)
x
o,
o)
=2
i}
:Iol:t
Kl
)

=

FERA D otz

=, , 0]
w2 gAlE 5 A4, A7|7Mcharge), £3%, AFA, 44 H/EE FuAo] H
Al

&
i
52
[
=)

g e § 9tk 1 d & wmpoju 2 A7|7H( negatively charged )& 7} ofH|=Ato 2= ol w2 E

ST, 282477 (positively charged) S 7FA ofn|=ato 2= gho]ala) ol=27)d; H|5=3d IFAS

7R o AZH AL Z2kH e FA HEaFES R olmAlogE Folal o] aFolal W wy; F
QA 2 dEhd; olavtE 9 FREY; agla A, Eded, ddded, 2 golzett. By W

3}(conservative changes )& UX%dh= U opv|Aibitol+=(1) ala, pro, gly, glu, asp, gln, asn, ser,
thr; (2) cys, ser, tyr, thr; (3) val, ile, leu, met, ala, phe; (4) lys, arg, his; and (5) phe, tyr,
trp, his o] vk, ©hE Ao R WolAE HEEAS] WHEE XFel7| % gtrh. A detw, WolEEPEre]
= 2o AdelA oAl ) o9 ofm|Ato] tiA]l, AMAl, EE F7F AYE 2] el =g tE
AL njgitt. gtHoRE wolAle EHo ZEFElolme WA, 2x7xe AFAF T HA dF¢FE F

o, odE =ol, Al B FUMEY o' ofn|itte]l A H Y]

o
ok
2
o
it
Qi
o
_\|J_,
olf

F RPA'- BEol AHgH o= "AloFEE o

=
vtel, m®, FAAS FEFIA, PG FLANA F WA} mE

>
olft =

rr

Abel Al Fojstr] fE AlA p
ce of Biologics standards? oA &4 HE= 7|F3 "= Holojof s},

S & A
=

"Eo)A (Specificity)"- 714 AMEHUIZ "Eo] A (specificity)" olgtE &0l Foxl B, odF
GARPell EolH oz At (o ;Hukg)s=A n

omn T19] Bl HolHoR AFstE §

dlmultispecific)¥d 4 Jom & A & g =

A2 S Y, 3 dz2 B g gl 3 s o]4ke] el tis) Sol4dS
55014 (multispecific) ZFEAHE GARPYl ZAF8hH FTUAZoA FdHE= F HA EX
TUA LA LHE = Yo At M g o Z deA] glon, oy
= 9 79 (DRES B 2o Ao ¥

"4 (Synthetic)'- ©1714 AHgE W Felsetol=e] thate] "H4 4 (synthetic)" ol ol
A @ ohrleAAGRE THE FeMeelsE £FAT. @ A, ] 245
Aagow EAs Eegetol=el £4d Fuo

4), Ade) opugte] AAHIRE A W el (24l
E AAselgA e T ouAl obret Aol (AAYoR g

=
Aol Soldow Agshe T A mt
=

P
ue i
AC)
%
fu
o,
[r



[0118]

[0119]

[0120]

[0121]

[0122]

S550dl 10-2362609

"t+4 Fv(Single-chain Fv)" I3 ¢Ex}& "sPy" X "scFyv" o 7)A AFEHEUIE "W Fv", "sFv" EE "scFy"
v Y ZEfletel =AY A" VH 2 VL A= o® FEE A dHelt. o uigA A sk &
g el == VH BVL Z=d|litolo] skv7h &3t Agtst=dl vzt 725 AT 5 d=F Zfeel=
FGAE 73 Aok, sFv o dist 2lRE "ddSFEIA ] okgEe Q&= E3 " (Pluckthun in The
Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, New York,
pp. 269-315 (1994); Borrebaeck 1995, infra.)S #FF3}A L

"Hol F9(Variable region)" T+ "WHo] Ew|Ql(variable domain)"- ¢}7|A4 A&
HolwQl VH 2 VL o] ofH K97} A& AlelolA 1 Ado] 53] Bo] b2t}
A 7F 29 B g gk A3y SoldS Yehdled AMgHET. a8y, W

Hs ol B §
= AE ovisk

o]/ Ao Wo|w

AAel T FExE e AL ofyrt. ol FAAFAE AF-E TS LU= A7 VL =wRlF VH =)
olell Q= "ZHIAEWO]FE (hypervariable loops) "t &&= Al & FIFHo drd. VETh(VLambda) o]
E ARIEd<le] A WA, F BWH Al A Z31EWHo] 3 (hypervariable loops)E 974 L1(A), L2(\)
2 [3(A) o)eta AFEar, =l = 7] 24-33 (L1(N), 9, 10 EE 11 opn|x=Ab7]), 49-53 L2
(A), 33712 F4) 2 90-96 (L3(A), 6 7|2 F4d)(Morea et al., Methods 20:267-279 (2000))= Td%

ol Zejd = gtk V 7b9H(VKappa) OlEAQD =wRle]l A WA, T WA, Al WA "ZiLEwWo| R
(hypervariable loops)"+ <I7]A= L1(A), L2(A) ¥ L3(AN)Etr AF3ta VL Z=wde] = 7] 25-
33(L1I(A), 6, 7, 8, 11, 12 =& 13 7)), 49-53 (L2(N), 3 I7=2 FA4) 283 90-97(L3(N), 6 F7=

T4) (Morea et al., Methods 20:267-279 (2000)). = FAETz A& 4 vk, VH Zdde] 3 HA,
5 WA, Al HA "Zau =Mool £ (hypervariable loops)"t o174 H1, H2 and H3 & Z3lHVHEHQ Q)
= 7] 25-33 (HI, 7, 8 T 9 7)), 52-56(H2, 3 ®i= 4 7)) ZE]lar 91-105 (HS, Aol A F& ¥
o])(Morea et al., Methods 20:267-279 (2000))& FAETa Aoldd 4= v}, HWEZ FASA &owd, L1,
L2 HL3 2 foe VL =dele] A WA, F A, A ¥A "Zam@elfx g Zhz oty vrluiel vt
Y5 ¥Esoh. Hl, H2 FH3 ZHe §ol& VHEHRIS] A WA, 7 A, Al WA

THEZHE 48 XALEHo|FEE
"ZAEWO|FEXE 747 el | 7hvl[gammal, YA E[epsilon], @EF[deltal, T FlmulE E3HE 47 &
H A9 FHERE JL ZuLEWo| RIS ey, "ZAEWORX L1, L2, L3, Hl, H2 Z H3:E of A9
g Ol "HA AAFS" T "CR"#Fa et FES A5 A= g
"A#7H(Valency)'- 93714 AFEE U2 "AF7H(valency)" e &0l 3 ZE|HEo] = A ﬂxﬂﬂ B A
A FE ongitt. 7 B AFAEE ¢ e BpEAtet HolAHow AztstAY elAEAe] 5Eg
Aol Agtgitt. gk ZEPEte]l =7t & A o) AFAEE JHA A e, 7, B Q&Z}ﬂb g e
E A% Soldor A & UHH, tE =Y tE 3, e 22 gde e oE CdIEd
A= QIZE GARP EAbell AgstE Hoj= g e AdAgE 7 s A

Aged = Jduk). FA A
olgtal sk ol F& Holtt

"X Z238=(Treating)" %  "ARFE(AHA)(treatment)" & "¢3H(alleviation)"- 7|4 AlLHEOE
"AmakE" e A" e gsliete fojv XmEAY ARG dF He oA AHXE B dElt)
714 HAE EH”;}% BARQ Aoy ARS distAY dHs(H7) oA k. As5E AR 3=

d
Fare olml Aol Q= Abstelu WS 27] A% Aber, B Aol aE A g2 Abe o ey, 3
e T E%%ﬂ el sl dedem "ARHAv s A2, wep d el HolFs Wil wet
A8 & wFe FAE T 5, AL vEd vtela H/EE SAY W AR vuFe] S0 3
LEAY flold s TEvh: SAAEY] F Ha HAA AEF oA 5AEAEY] HAETL Fols W 4/Ee
SAAHY AvAdd #hEE S @ ) B B2 W o= Ak A Hle W AAES AAE] e
e w; dre] Aol 4 HdE W, AT Ane AW Wl ARE S-S dv]e 2452 e
ARl ofsdt dRbHQl gor f4A SAT 5 Ao

fu)
!

"IGR-B" - o714 ARSE TGF-B & Al 7k QA (isoforms), TGF-B1, TGF-B2 3 TGF-B3E o]
Atk T6P-p BAAC] Wekol= T wle MSETH(FA O] 70-80 & AE). ol5E WE Ak A7
g 9ts siE|o] wHEo]ZIth; TGF- B 1(GenBank Access No: NM_000660 390 o}n|=alS zki 9lom | TGF- 3
2(GenBank Access No: NM_001135599 % NM_003238) % TGF-B3 (GenBank Access No: XM_005268028)+= Z+z+
412 o} Abe Zha gtk o5 AL A ERE EulEd #ew st Nwd AsHeel= 20-307]9) of
ok, A-F-$1(pro-region, FAE7] B FAeto|= EE= LAP)SF, EZZHolA|o| o] H-F-QoAFEH ZRIA
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[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
[0130]
[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

S550dl 10-2362609

| TGR-BZAbl A C-2e5-97F 5= 112-114 opv|ieths 7RA L Qv

W e 542 AT mridder A" o], of FUAF = TGF-B7F 9= W GARP

GARPE= “Fol2l F4 Wb 32(LRRC32) % E9H “Folil FH REEIE” o &gy, 2 Wge] 3t
GARP ©wrla AApAWHo]29] €A% ofm] =2 ES-(SEQ ID NO: 1) (GenBank Accession NM_001128922) t}&-x
Fdg=

MRPQILLLLALLTLGLAAQHQDKVPCKMVDKKVSCQVLGLLQVPSVLPPDTETLDLSGNQLRSILASPLGFYTALRHLDLSTNETSFLQPGAFQALTHLEHL
SLAHNRLAMATALSAGGLGPLPRVTSLDLSGNSLYSGLLERLLGEAPSLHTL SLAENSLTRLTRHTFRDMPALEQLDLHSNVLMD IEDGAFEGLPRLTHLNL
SRNSLTCISDFSLQQLRVLDLSCNSIEAFQTASQPQAEFQLTWLDLRENKLLHFPDLAALPRL IYLNLSNNL IRLPTGPPQDSKGIHAPSEGWSALPLSAPS
GNASGRPLSQLLNLDLSYNEIEL IPDSFLEHLTSLCFLNLSRNCLRTFEARRLGSLPCLMLLDLSHNALETLELGARALGSLRTLLLQGNALRDLPPYTFAN
LASLQRLNLQGNRVSPCGGPDEPGPSGCVAF SGITSLRSLSLVDNETELLRAGAFLHTPLTELDLSSNPGLEVATGALGGLEASLEVLALQGNGLMVLQVDL
PCFICLKRLNLAENRLSHLPAWTQAVSLEVLDLRNNSFSLLPGSAMGGLETSLRRLYLQGNPLSCCGNGWLAAQLHQGRVDVDATQDL ICRFSSQEEVSLSH

VRPEDCEKGGLKNINLITILTFILVSAILLTTLAACCCVRRQKFNQQYKA .
3 ANGlol A, W o] YA e GARPO] TGF-B ot HEAE FANS o A}
e AAdelA, B we) WS GARPO FAA T6F-B o BEAE ¥
e Aol B we] WS GARP o TGF-B o) HiAldl Agert
o}
_E‘_

2 AA A, B g dwALGARP ¢ TGF-B1, TGF-B2, HZA| 1; TGF-B2, TZA 2; TGF-B399
ShAloll Aghsitl, wpgh A, 2 drol vl A2 GARP 2 TGF- B 19 HgAe)| Agslct.

E A oA, B dltmo] gl o GARP ¢ A TGF-B 9 EaAo] Zgstt}

(latent TGF-B)"g}= golE C-Uvtxzt k= ALH TGF-10] LAPo|#ta &

-8
2ol MFHAFHOR HolgdE RS TP,

oM, & el w2 GARP ¥ A TGE-B o] HgAll KD (FAek 1o & Apelo] s

2 AAdelA, g7 AL A A, AksA, DA, dA A oA, Fv, Fab, F(ab)', %3
1717V AA" A, TR EolAd AJFA (bi-specific antibody), Tolutt] (diabody), E#o}ulr]
(triabody), EHIEZ}}T] (tetrabody)E TAE 1oz HE MAEy 3z 2o},

g2 dzs A7) dEe Uk (unibody), E=m 918 (domain antibody) @} Wi=wFt] (nanobody) & T4 %
OFe2RE AEE A dHog,

g2 dzes A7) aEe olyuly (affibody), oFE ¥ (affilin), o} ¥l (affitin), oF=4 ¥l (adnectin), o}
Ed ¥ (atrimer), ©|¥}Xl(evasin), TFEH(DARPin), ¢FE]Z¥l(anticalin), ©}8]™ (avimer), %= (fynomer),
w2 A1} (versabody), @ 997 (duocalin) &2 FAE 1802 HE AUy g walAo|t),

24

rﬂ

wo @AE 2 FHA slew @A) g 4 ARIewsloln, A Ao ol EAR] A wolR
9l s,

bt il ¢ delA Qe ARRE fUdE AR @dg Eahe Aol g AnA FA 5
Ed 3% 7)5F AAS A3 k. o] FnjA¢l A= 3 el Wol=H el (VHH) ¥ T o] dAEHE
Wol(CH2 % CH3) & 7FAla Qltt.

FHh e A0 F AR SIE 166 A AAITRAE g A dHE wwx:} SRIEX
A BAow HAPFHQ g4 A Ao w Wl
(bivalent) A Eth= 3 7)o (univalent) A9 H-91=



[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]
[0149]
[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
[0161]
[0162]

[0163]

S550ol 10-2362609

chal 2 A( staphylococcal protein A)9] IgG A%
TRl 9 UEEE fId 587H ol =AY Tl T olel] A% AgE vl g ojm] s},

£
A=)
=
)
®
o
o)
[N
=
0
fins
o M,
=2
e
e
g
2
;9
i
>
o
e,
R
K
-
[>
aul
-
mN

DARPins(Tt]AFel®l l7]9) wkE ohwhz - Designed Ankyrin Repeat Proteins) < WdAlel 2 <d&A = =9
A ZE3elolzo AgEHES sty s NEE A RADRP(TIAFIE WHE walA | designed repeat
protein) 7]&S& 9ju|gir}.

otE]Z ¥ (anticalin)S FdAldl & delx e v FAEA|ES gujdict. ofriME E 3z
ZH (lipocalin)ollA 2 #th. <EIZAE T2 7 (Duocalins) o2kl E8l= ol Y wadz A
3 8 FE 9,

oW (avimer) & WAl & 4HA Jde E 9 A RA|ES grdiet. W 24T (versabodies) & &
dEyon £ o2 FARA|ES gnsith. o5 AJz=EIUS 15%01 7R 3-5 kDao] A2 ol

T
AGA Aol AT g 25 HNE BAE ol FHUE AABE} £ THE o]F

o Al

2 1] tE 542 GARPOl Adste] TGF-B AlsAAE JAlse widoelrt.
o2 ArjdelA, 7] @Ee GARP o] TGF-B <9 AFAZ S uf GARPl ZAF3ic),
e Arlofel A, 7] DA GARP SVIGF- B o] AgAdl Adeitt,

T2 AAdel A, 7] SlEe GARP o FAA TGF-B o] AgAl Afet.

o}

2 AAdol A, 7] gede AR A, AzksbskA], wAekA], waEA| ol el Al, Fv, Fab, F(ab)', 34
717y AAD A, TR EolAd AW 3A|(bi-specific antibody), TlokulH] (diabody), E&lolult]
(triabody), HlE#}u}t](tetrabody)® TAE 2F o2 RE Mulyd dx Exjot}

o2 AAdeA, A7) @A Fynkt (unibody), =W 913 (domain antibody)™® uY=Hlt](nanobody) =
T4% 1FoRFE Ay A ooty

o2 AAdeA, A7) w@mAe  olyui(affibody), oFZ#(affilin), oFF¥(affitin), of=4d#
(adnectin), °}E# M (atrimer), °©]¥F2l(evasin), TF=H(DARPin), ¢tE]Z®l(anticalin), ©F¥] ™ (avimer), 3
=™ (fynomer), HZA}] (versabody), ¥ FF2Z#(duocalin) &2 FAE IFo=HE Aeiw ) 2ubA

olth

AA Ao, A7) g F o TGF-3 AZAAZS A= U-hGARP(ant i-hGARP, $17YGARPTHEF 3FA)) e & o]
At olo] FUAZt

AV
S
o
)

AA oA, A7) guld e gAdstE TGF-B 7 HEEE AL WajstAY JAlst = Tregs C2FEH A%H
GF-B7F W H= 2e ofAen
g2 AxdoA, A7 gmlAe AL T6F-B 7 TGF-B 849 Adtsl= AL JASAY waso).

E AAdoA, 7] dEe TGF- A4S A 2/EE TGF-B 84 AsAAZREE x50 &43ty
= AL gAY,
A71A  AREEE "A(inhibit)" g folE whlzlo] TGF-? AZAAE HEX, AAAINEA,
A=A, T T3 A7l T8 /M AS AuSAY, Tregs S2HE A&HE TGF-B7F H& A, &
A& TGR-B7F TGF-B FEAlo Adsts 4/EE TGF-B F84 AZAAZEY Exso] 435 E A
EA], AARAITIEA, AWEE 1, e $3IM7E 58S 7H AL g,

Aol A, 7] e 2 gl S E Aot

AAlefell A, 7] e FEEQl o v iFel] At

Ao A, A7) HelA o ¥3E (conformational epitope)oll= hGARY 3+ 7] E+= EH Y ofunA

oy
2
tio
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[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]
[0177]
[0178]

[0179]

[0180]
[0181]
[0182]

[0183]

[0184]
[0185]
[0186]

[0187]

S550ol 10-2362609

e
e AAldelM, &7 GEE ClvES A T6F-BE 7H GARP HghAle] Axt= GARP W clvFe =g
Sk, g2 AAdeA, A7 A o9 ES ZAIA TGF-B 9] obn]=at 2 hGARPO] ofw] =S EFgr},

GE Ao, Z7] FEA el E3E dEA olvlsseoln GARP 3} TGF-B o.25-F 2 ofvmqto
:rL

S AN, 7] FEH s Ee AFoR a KEE P o5 FolW GARP SRFEA AT & ol
SR THHAT -7 QS e e PRE A

ne
'

AAlefell A, 7] ol 7552 hGARP opr] mika] A (A D19 #@7) 1013E U1AA e Q= 7] F s w
= B R A E

371 10158 141747 7)1 AE W& 124 Ho] 3 tiZo]t}: HLSLAHNRLAMATALSAGGLGPLPRVTSLDLSGNSLYSGLL.

Aeje] thE AA A, 4] o 9 FS hGARP ol A (MY WE: 1] %7]137, 138 2 139: YSGE T4
A}

B o] thE AAeo A, 7] o] FE-S hGARP b (MY WE: 1)) 2b7] 137, 138 4 1391 YSGR T
AE I TGF-B o] EAE g @

b ol

, A7) &S hGARP o)Ak (M9 HE: 1)9 &7]137, 138 2 139: YSG2 T4
.5 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20¢ «&Ae 7]
o AEdWs: 19 137, 138 Z 139: YSG RV )= A H T

Ut o] thE A oA, A7) o3 ELS hGARP ofn| Ak d(AME WE: 1)¢ #7] 137, 138 E 139: YSGE T+
AE 3 N- Uote|= 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 209 dA&Al Z
7] g/mE - g E A9 HE: 19 137, 138 2 139: YSG I E FAEM TGF-p o £AE Fa = s,

ool Ao oA, o] wel gmlde hGARPS] 101-141 ¥ e E dIEd MzHozm Adstn
GARPO.ZHE ZAA TGF-B 7} WEHE AL oA ),
T

sS4t 242 + e, dF =
|

= °of, TGF-B &A
Aol gk AFAR o= SMAD2(E o] AAld 2

o A Holzl)e]

A2 Q1ZF GARPOI g Aol Ay o9 & AF x7tolH 7] #u ARl (heavy chain) W
°of F9l= Aok thiol (RFsHIE T HTt.

VH-CDR1: GFSLTGYGIN (A ¥ ¥H3Z: 2) = GYGIN (A¥E W3: 52);
VH-CDR2: MIWSDGSTDYNSVLTS (A ®35: 3); 2
VH-CDR3: DRNYYDYDGAMDY (A& W3: 4).

Wee] @ 2Ae FA-ARPS] FAOIAY ole] g AFRolw o714 TolE AA(light chain)®] ol
ROE Holw el (RS F shiE PHHG

VL-CDR1: KASDHIKNWLA (A& ¥3Z: 5);
VL-CDR2: GATSLEA (MY WH=: 6); %
VL-CDR3: QQYWSTPWT (A< W3 7).

Wyo] e BAE Q7 GARPIATE FAIAL ole] B AT Ezbelm ols|AE AL Mol e A
o= theel CRF ShbE T

VH-CDR1: SYYID (A€ W3: 13);
VH-CDR2: RIDPEDGGTKYAQKFQG (A€ WMZ: 14); and
VH-CDR3: NEWETVVVGDLMYEYEY (A€ ®¥3: 15).

o] e oS FU-hGARPOl that Aol of9] @4l A9 2ol o7|M = THolE ARle] o] -9



[0188]

[0189]

[0190]

[0191]

[0192]

[0193]
[0194]
[0195]

[0196]

[0197]
[0198]
[0199]

[0200]

[0201]
[0202]
[0203]

[0204]

[0205]
[0206]
[0207]

[0208]

[0209]
[0210]
[0211]

[0212]

[0213]

SE=S35| 10-2362609
= Aolw theel (RS F shhE T
VL-CDRL: QASQX,T XS X,LA (N W3 16), o714 X, £ S BT, X, & S BBV, X & ¥ EEF
VL-CDRZ: XXLSXXXT (M W&: 17), o7l X, & GEE R X EAEET LEREE L X & L E
P X E QEEK agn
VL-CDR3: QQYX,SK.PX,T, ©1714 X, & D, A, Y EE V; X, & A, L =2 V; X £V EE P (A2 93 18).

o] vE e F-hGARPOl thek @Alo)l AL ole] & Ad xZbolm o714 FHA|R] (heavy chain)]
A 3 2

=

o]
Hol Hoj= Ad M3 : 139 VH-CDR1, A ¥ ¥ 14¢] VH-CDR2 &3 A< %z. 5 9] VH-CDR3 & 45
3, agla FolEAQe] HoliYE Hojr A9 WE: 19; Y WE: 22; Y W3 25 A9 W3 28;

il

e Mg Wa: 319 AR VL-CDR1 sl sz, Hoj= Mg WME: 20; /‘1"3 M3 23, A9 HE: 26; A
d T 29, e AE W 329 =990 VL-CDR2 T 3tYE, HoJr AMd WE: 21, Ad HE: 24, Ad
Wo: 27, /‘1"5_ o 30, B A9 WM 33, o Aa|x VL-CDR3 & stz A%,

T q_ i

£ 3ol BHe GA-h6ARP] e FACIAY oo G99 A RS AT Ao, o714 gol=
o9 Holw The (IR F stz FHHE
0:1

VL-CDR1: QASQSISSYLA (A
VL-CDR2: GASRLQT (M E¥&: 20); 4

VL-CDR3: QQYDSLPVT (Mg 21).

T oue 2] 5342 FU-hGARP gk Aol AW o9 el A g AlFskE Ao, 7|4 dolE

Aol Wel ¥l Aojw thg (IR & & shvhz F+A4%.

VL-CDR1: QASQSIVSYLA (MEWZ: 22);

VL-CDR2: GASRLQT (ME¥Z: 23); 2

VL-CDR3: QQYASAPVT (MW Z: 24).

T ove Bl 5342 FU-hGARP tigh Aol AW oo el A g AlFsks Ao, 7|4 dolE
Ale] WolR9= AHolw thy (DRE F stva AT

VL-CDR1: QASQSISSYLA (M YW Z: 25);

VL-CDR2: GTSRLKT (A ¥®Z: 26); 4

VL-CDR3: QQYYSAPVT (MW Z: 27).

EovhE 0ol B g9-hGARPY UlF FAlol AL o)o] F9 Ag AW AlFTeh= Aolu], o7 go|E
ARle] WMol R-9= Aok v (DRE T stz 7A¥H.

VL-CDR1: QASQTISSFLA (MW @: 28);

VL-CDR2: RASIPQT (MW Z: 29); and

VL-CDR3: QQYVSAPPT (M wls.: 30).

g A RS AFs= Aeoln, o71A gelE

T O o] -0 3-hGARP thEk Aol ALY o]¢]
AQle]l WMo R9 = Hoj= tfs (DRE T stz FA =,

VL-CDR1: QASQSISSYLA (M ¥EwW3: 31);
VL-CDR2: GASRLKT (M YgW¥Z: 32); ¥
VL-CDR3: QQYASVPVT (M ¥E¥ 5 : 33).

2 o] AAjo oA A-hGARPe] tigh AU o]o] A AFEHL AA|, 53] 161, 1gG2, 1gG3 =+
1gG4¢] CHI =|¢l, 31X (A3H)F9, CH2 EH3} CH3 E=dglezm A4 @ 5 Q).

o] AAjdel A Fl-hGARPell thek A = ole] el AghddE ARl w53 &2 (R 55 X



[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

S550dl 10-2362609

3} s}k, VH-CDR1 GFSLTGYGIN (Agw¥Z: 2), VH-CDR2 MIWSDGSTDYNSVLTS (M <¥¥35: 3) 2  VH-CDR3
DRNYYDYDGAMDY (M3 : 4).

2 gl & 2 AA|oo A A-hGARP tigh A = o] Y AFAHL sujAdA v £ (DR
55 ¥3 gt} VH-CDR1I GYGIN (A ¥wW3: 52), VH-CDR2 MIWSDGSTDYNSVLTS (A ¥ws: 3) Z VH-CDR3
DRNYYDYDGAMDY (M Z: 4).

(DR &< 3 3t}: VL-CDR1 KASDHIKNWLA (M <Ews: 5), VL-CDR2 GATSLEA (A<¥9¥Z: 6) % VL-CDR3
QQYWSTPWT (MW 7)).

ool = ouE AAjdela &F<-hGARPY] tigh A = ole] e AFETL ol EARI tgdt 22

g o] AAjof oA &I-hGARP st A = o] 9 AFdAL 19 FujAQle] T 22 (IR &
X3 st} VH-CDR1 SYYID (MY9ws: 13), VH-CDR2 RIDPEDGGTKYAQKFQG (M gws: 14) 2 VH-CDR3
NEWETVVVGDLMYEYEY (M<E¥ 5 15).

tlo

2 owye] = oohe AAelol A, FA-hGARP] T FA EE ol F9 AFEAL 19 ehol

2e (DR 54 X3 3htd: VL-CDRI QASQX1I X2SX3LA (A¥9¥E: 16), 0#71*1 1+ S EET, =V,
X3 ¥ Y & F; VL-CDR2 XIX2SX3X4X5T (AW 17), o]7]4 X1 & G E£& R; X285 A EET; X3 R ©&
[; X4 & L &= p; £ Q == K; 282 VL-CDR3 QQYX1SX2PX3T, @71*1 X1 ED, A, Y =EEV; X2 = A, L
EEV: X3 EVEEP H"éﬂdz. 18).

2 oago] £ o2 HAAdolA], FU-hGARPY tisk A = o] Y AFEHAL 19 gHolEARIY thei
%% (DR E5 X3 ‘&E} VL-CDR1 QASQSISSYLA (M ¥w35: 19), VL-CDR2 GASRLQT (MW 3: 20), 18 i VL-

o] v Ao oA, FA-hGARPe| tigh A & o] F AFEAHL 19 glo|EXY ths-F}
%—% CDR &5 ¥3F 3t}: VL-CDR1 QASQSIVSYLA (M <EW5: 22); VL-CDR2 GASRLQT (M EWHZ: 23); % VL-
CDR3: QQYASAPVT (M ¥EWs: 24).

2 oago] £ o2 HAAdolA], FU-hGARPY tidk A = o] Y AFEHL 19 FgHolEARIY theit
2o (DR 55 ¥3F 3ht}: VL-CDR1 QASQSISSYLA (MW 3 : 25); VL-CDR2 GTSRLKT (M<EW3: 26); 2 VL-CDR3
QQYYSAPVT (MW 27).

B owbol % AAjdel A, A-hGARPel tidt A & ol g AFHAL 19 Fo|EAI thS}
ze (IR & 5t} VL-CDR1 QASQTISSFLA (9w 35: 28); VL-CDR2 RASIPQT (g s: 29); 28]V~
CDR3 QQYVSAPPT (H%‘ﬂd@:. 30).

2 oago] B o2 HAAdolA], FU-hGARPY tidk A = o] Y AFEHL 19 golEARIY theit
& (DR 5& ¥3 &v}: VL-CDR1 QASQSISSYLA (Mg s: 31); VL-CDR2 GASRLKT (H¥w¥s: 32); 18 VL-

CDR3 QQYASVPVT (MEHZ: 33).

2 ougel olshi, ulA eolEAllel (R 1, 2 9 3 F o= AolE APet Ad 5RWE (AW
) Yo = 5A (R = 54 (R AE &3 FoA% 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
9%, 99% 7} FES ohv:mALe 4K AL Ao @ &tk

¥ odgel ® e AN, FU-lAR e FA Ei ol P AFAWE svlel FAZ PHE 1F
‘Q-E‘T‘Ei LE E '}l: 9}]\1;}'

(i) A9 2, 3, @ 4o e} 9= &u A<l CDR 1, 2 2 3 (VH-CDR1, VH-CDR2, VH-CDR3) 9] o}w]xAk
A4,
(ii) AE¥E: 5, 6 2 7 oA 242z BeF= ZFo]EAS CDR 1, 2 ¥ 3 (VL-CDR1, VL-CDR2, VL-CDR3)<2] o}w

duges dgde XA ) ATE A F AU AN T, A A B R A ool
=

o] ot Ao, FU-hGARl thek A = o]o] e AdHAL ohE A2 A

o
K

2
o
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[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

SS50dl 10-2362609

(i) ME¥HE: 52, 3 % 4 ol HolFE= vpel 22 3u]AQICR 1, 2 ¥ 3 (VH-CDR1, VH-CDR2, VH-CDR3) <
ofml Al M, d

(ii) g3 5, 6 2 7 A ZH7F BodFEE nle) o] #o]EAQ CDR 1, 2 # 3 (VL-CDR1, VL-CDR2, VL-
CDR3) 9 ofm:Ait M

Aeroz sgshs FolA 37 AFd 4D F oW AAAE @ A, F A, A A EE R RS obrwitol
G oo qAl @ FE A

Al

ool oo Ao, FA-hGARel ik A e ole] e Adtd A

gz FHE TFosyY A¥d 5 Uk

o)

e ne 2

o

EASTA

rr

o]
AN

flo

(i) Mgz 13, 14 3} 15014 Bl 23} Fe] HAIQICDR 1, 2 2 3 (VH-CDR1, VH-CDR2, VH-CDR3) €] o}
R

(ii) Ag®mz: 16, 17 3 184 Z}7} Ho] F= A Zo] go]EAQIS (DR 1, 2 ¢3 (VL-CDR1, VL-CDRZ,
VL-CDR3) o}r]:=At A4 ;
Aegoz, sigahe 2o 47 Afd A4

BE oo s gAE SR k.

o]

5]

A= & A, F A, Al A e R e olu|i=ito]

ofy

o
o,

wowge] ® vhE Axdo]A F-hGARG] TE FA T oo B9 AFAAL thgow THA;

(i) MEWz: 13, 14 3 15 olA Hes 23 2 @ulAll CR 1, 2 ¥ 3 (VH-CDR1, VH-CDR2, VH-CDR3) €]

(ii) gz 19, 20 oA 21 47 BoFUE ZFo]EAQIe] CDR 1, 2 #3 (VL-CDR1, VL-CDR2, VL-CDR3) ©}

"
2
o
N

| 53 Ad T o' AelA= & A, F N, Al A E= H 7R oprieitol

g o] i v AAldel A F-hGAR ik A = o] €]

o,

Ml Addde gFoew FAEH

(i) MEWz: 13, 14 3 15 olA Hoels 23 22 &ulAl CR 1, 2 ¥ 3 (VH-CDR1, VH-CDR2, VH-CDR3) €]
S
(ii) AgE: 22, 23 7 24904 247k BoE g2 Fo]EAQ] CDR 1, 2 3 (VL-CDR1, VL-CDRZ, VL-CDR3) o}

ol 7] Aud ME T oW AN & AN, F A, Al UK E= B 9] of]ite]

Aeld oz JFsi=

o2 opnako 2 giAE 4 Utk

2 odtyol I ohE Ao A 3-hGARO thdk A = olo Y AdHE tFow FAEY,

(i) MEHZ: 13, 14 I 15 A BolE Ay 2 ujAel CR 1, 2 3 3 (VH-CDR1, VH-CDR2, VH-CDR3) ¢

025, 26 ¥ 27 A4eA] BoFE U2 2o]EAQ R 1, 2 ¥ 3 (VL-CDR1, VL-CDR2, VL-CDR3)

g9z, dune %oﬂ ) AR AY F ol AR A, AL A R bl
e ofrlmito s

=
a@
;9
i

e E e AAdelA, FU-hGAR i A = oo e AFdEHL vdFor FAEY

(i1) Mg 28, 29 9 30 ZZolA RoFE = 2o]EAQ CDR 1, 2 7 3 (VL-CDR1, VL-CDR2, VL-CDR3)<]

deidor, sigets ol 7] dud A<D T " AdME @ 7, 7 A, Al ) e B je] ofv| bl

Lud
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]
[0260]
[0261]
[0262]
[0263]
[0264]

[0265]

[0266]
[0267]
[0268]
[0269]
[0270]

[0271]

[0272]
[0273]
[0274]
[0275]
[0276]

[0277]

S50l 10-2362609

Be opimatow galE & .
wowyge] e AAaold, FA-heAR) IE A i oo Y AFAME o FHH

(i) A9z 13, 14 3 15 oA HoF A} & 3u)Ael CDR 1, 2 3 3 (VH-CDR1, VH-CDR2, VH-CDR3) ¢

Aegom  dFats 3ol A7) AF3 D F o AT 3 )
g2 ofrjstoz diAE ¢ Q).

3k AAl oo A, FI-hGARO Tk & i olo] A AFHEHAL MEHT: 4 (DRNYYDYDGAMDY) L] ofw|i=Aito
2 g Wo] FuA| CDR3 & FAHAY o] A A, o7 MY "Hole TE A9
Aqd g A, F N, A A EmE 2 Y ofuxite]

T, Al B E N ofn| st

3k Aol A, &--hGARO] g A Ei= o
o] #ulAQl (DR3, Ei= o] A wolA= PR, o] A Wold

A o g9 AFARS ADND: 159 opuleit ALE TAY
] 2 A =
A g e oflwate] ThE Aom vAHE ot

gE Ao ALl & i, F A, Al

i)
19 of

o] I T}E EAL F9-hGARPo| tldt 3] MHGARPS i+ 3|H] Q) wWo] KA d Adws: 8 9 o)
Hol RAME MEHT: 9 2 T4 o9 3y AgdHS AFees

N

I
MAVLALLFCLVTFPSCILSQVQLKESGPGLVAPSQSLSITCTVSGFSLTGYGINWVRQPP
GKGLEWLGMIWSDGSTDYNSVLTSRLRISKDNSNSQVFLKMNSLQVDDTARYYCAR
DRNYYDYDGAMDYWGQGTSVTVSS(A & HZ: 8).

MKFPSQLLLFLLFRITGI ICDIQVTQSSSYLSVSLGDRVT ITCKASDHIKNWLAWYQQ
PGIAPRLLVSGATSLEAGVPSRFSGSGSGKNFTLSITSLQTEDVATYYCQQYWSTPWTF
GGGTTLEIR(M Y W=t 9).

%:%%QIEEE%%@€~%Jh%WﬂIW%%%]M%WS““ gu] A Wo] FAXNE AEWE: 50 9 =
O|EAQ] WHolRAAE MEWE: 51o® FAH ol9 g9 AFHAE AT sloln, of7|A AEHs: 50
oF LW : 51+ Z+7 415 MEI= (signal peptide ) Lo] AAYE HEHZ: 8 3} JEWHST: 99 ¥},

QVQLKESGPGLVAPSQSLSITCTVSGFSLTGYGINWVRQPPGKGLEWLGMIWSDGST
DYNSVLTSRLRISKDNSNSQVFLKMNSLQVDDTARYYCARDRNY YDYDGAMDYWG
QGTSVIVSS(M Y W= 50).
DIQVTQSSSYLSVSLGDRVTITCKASDHIKNWLAWYQQKPGIAPRLLVSGATSLEAGV
PSRFSGSGSGKNFTLSITSLQTEDVATYYCQQYWSTPWTFGGGTTLEIR(AE ¥ & 51).

2 oagl o] o2 B0 39 -hGARPY] tidt 3k LHGI0 T Fuj A<l
ARl WMol HAME MEWUE: B2 FAE ol qYd AFHdAS AT

EVQLVQPGAELRNSGASVKVSCKASGYRFTSYY IDWVRQAPGQGLEWMGR IDPEDG
GTKYAQKFQGRVTFTADTSTSTAYVELSSLRSEDTAVYYCARNEWETVVVGDLMYE
YEYWGQGTQVIVSS(M & W& 34).
DIQMTQSPTSLSASLGDRVTITCQASQSISSYLAWYQQKPGQAPKLL IYGASRLQTGV
PSRFSGSGSGTSFTLTISGLEAEDAGTYYCQQYDSLPVIFGQGTKVELK (A& ¥ & 35).

2 oagl o] o2 B0 39 -hGARPYl tid A LHG10.3 = SujAIQ HolRgd AdHS: 34 ¢ ghol

o
EAR WolR-aMd AEis: 3602 7 oo 9 A9 E Agshs Aot

_26_



[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

S550dl 10-2362609

DIQMTQSPSSLSASLGDRVTITCQASQSIVSYLAWYQQKPGQAPKLL I'YGASRLQTGVPSRESGSGSGTSFTLTISGLEAEDAGTYYCQQYASAPVTFGQGT

GVELK (A& W& 36).
Boabgo] w rhE 2o FA-hGARPOl thE &A| LHG10.4 =& FH]A Wol B9 NAUT: 34 s} gho]
]

Kol
EARD Wol R d Addls: 372 748 oo e AdHEAS Alwsk= Aol

¢

DIQMTQSPSSLSASLGDRVT ITCQASQSISSYLAWYQQKPGQAPKLL IYGTSRLKTGVPSRFSGSGSGTSFTLT I SGLEAEDAGTYYCQQYYSAPVIFGQGT
KVELK (M W& 37).
2 odgo] U2 EAL 3Y-hGARPe] st A LHG10.5 EE 3|H| A ol d IS 34 ¢ o
EAQl WolH-Md MEAWUT: 382 FAE  ol9 Y AFHEFS AFd= Aot

DIQMTQSPSSLSPSLGDRVT ITCQASQTISSFLAWYHQKPGQPPKLL IYRAS IPQTGVPSRFSGSGSGTSFTLT IGGLEAEDAGTYYCQQYVSAPPTFGQGT
KVELK (A< W& 38).

w
=~
o
L
o

m
EY
0,
(E

o] e B2 FuAQl W R d Aaw oFAMA MAMT: 395 X
5

s 3
Stali= YU -hGARPO thal &4 LHG10.6S A|&-3l= Ao|t).
DIQMTQSPSSLSASLGDRVTITCQASQSISSYLAWYQQKPGQAPNIL I YGASRLKTGVPSRFSGSGSGTSFTLT I SGLEAEDAGTYYCQQYASVPYTRGQGT
KVELK (Mg HE: 39).

e AAldelA, 9ol ME FE FujAQdI} So]EARL WolRele] ofuxit & A, = A, Al A

EE Y e gE ohueion A £ 9

hul

T oohE AAdA], 3o A= o] 7] A A%k MHGARPS FHA1] ofn ke | 3
TE ElE] AL o] E AQL wolRew o] glom, old FAE wE wude] dew s 7
[e]

2
>

B ouby o] Axjoo A, B ubwo] g9I-hGARPOl thdk <] Fu] Al Wo] Y deE HIHE: § TE A
AWM E: 509 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%<] FUdt A EL E I},

H2odbo] AAldef A, E ubo] QI-hGARP o thdk Aol Zo]EAQ] Wo] M des HEWME: 9 Ee
AdWE: 517 60%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% o TUst A GS ¥ I},

E O oo B oabmge] Al o 7] A& LHGI0 A9 ofn| Al A3t FALEE ofmnal IR FAH
] Al golE Aol WHolRz Ho] glon oldl IAES Uy wwde] dew 3= VTH AES

o]

MHGARP8 fEi= LHG10S} zFo] 2 W] A 3 o= Ay, 5¥3 A4

o7 Mdo] 44 (conservative sequence modifications) H7]&= 3}, H

sequnce modification) o]k 1 o}u|:=Al MEE 717 &A|e] Aj/ddel] H= ]

3t gE S ovst);  oldl BEFAHR] AE FAAE ofv A A, FUHEYE A AITE k. AEAAE
o)A Z7|<% (site-directed mutagenesis), PCR "j7) EdAWolA|%7|% (PCR-mediated mutagenesis) ¥ #&
o) o

hil
F e 2EvleR wEE A6 e Ade B9 ¢ vk BEAQ opulwat A= g
2= = T

=

Z H|
@ welsheld 4Ae 7k A7 AAS ekt oblwal wolw dAsE delth. 54 welrels)
R AGE & A, T AN, A A, Ee e obulweAl A4, ARl Ex gAlR o) Feld & gt
S8 A7 AL 7R ohnlwAl aEEe] B iAol & Relt Hejslh. o] aFEel: A7 e
A olulab(al, gholal, 971V, SIEIR), A A7 (o) ofATEAAL, FEI), o] e

)

, =4 27 (o, &
, Folal, otolAFolal, ZTrU Hddubd, HEgod, EHER), HE-E7] (branched) B71A (o EY

~—

2 =
U, w, ofelaFola)sh WS @b (al; Blolwal, sdetehd, EYE) £ b opunil AFER
of . aefEz wwel AR TN @ ) E= B e opn) D

=

wibe] ge 1§ PAAE e
oprlwitom g 4 glem WA WAL o714 Aad AP

CD

H]

7}

7HAL (el iggelal, obzutepzl, SR, AR, Eded, Bz, AZ=H<
k- 1]

L

] s
o o7 7Eol(F o7A Aax)
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[0293]

[0294]

[0295]

SE53 10-2362609
3 YeEA HAFE = Uk, hGARP o digh A5 CDRo] o]dd IAd =% o o7]4 (DR o=
hGARPE. W2 & 7FXA sle] A7 I8 = - hGARP &Al|e} 22 = AR fFd 2 5
o, & &9, 7hdg =0 hGAPRE WHAHS 274 st 92 7128]= &~ hGARP &4 (DR 7HRF = A
ZHE FHE DRl o)A E dAd = Ao},

3k Aol A, E S MHGARPS Wi LHG10 &A|e] ou|E ol Ao 78 ouEXxd Agtste IAES AT

ool AN AAdefA], o]59] VH ¥ VL w9l T (DRS E3H8h 3-hGARP A= 93] Ty HEFHo
2 Q17 olu)xal Hgo] e CHlI =HQl 9/%EE (L E¥S ¥ge = vy, 2 wide] Zg Fgols= g
4 AT A A5 855 A FARJ] A5, olv 1 A HA EW JH(constant region)= gk
PAQl e Aol 1 dF, 8] e dF A7 ofv|xAt Adolth. wEkA, CH1I =HQl, 1] 791, CH2
=rel, CH3 =d¢l 2 (L Z=wed(R &A= 39 CH4 =r2) 9] sty T 21 o]Ate] 9o 2§& 1 oyl
A el tia] hdEA e AWsA #AE ¢ o, wgEAsAlE, il =HQl, 9A F9f, CH2
Twel, CH3 =9l 2@ CL =d(® EAstE 4 CH4 E=we)e 93] e A3k 27k ofnweal NES
RE 7H o qd A7st e e A BY 99 9 A dye] WA, "EE 1zt

A} Hojm 90% i Z4<>1E

T P
(substantially human)"o]g}E folE, ofn|w=At AE EdAo] 27 EW o
i Q@
o (€]

95%, X Hol% 97%, X o]k 99%2 AG Wkl o] Fulo]A A o] At X
acid sequence)"> Ay, AHIE L AAME WHo] FHAAE EEs= A WY 2 2EY ‘I‘I‘Z‘]X}oﬂ oz <
<} 3k, E AAAE AQsta A3 A4 jJr %{raﬂo}"q sty o]

=~ - R
st E obv At AES webrh, Eg, B U o
94 o].x:q\_/K]— f<47]. 7:1/\1 = %

A

g Q17F(fully human)" 3!

FAF A 9 G & Sata, BAls) QYNSRI

8¢ & vk S oo ohulidt A%, 4b4l, E AL S8 Fe 9ol el ARl U/EE ol A
Qo] Byl B9 el M o]Fold F gtk obulndt NHE AAHOE dojihz ofuliite] tiAl % X a3
dE m wad e NgE oplete Ade 5 At e P WAL wE Henn, 48 5ol 3o
¥l (glycosylation patterm)®] Wash Lrh(el=, N- Ei 0- AF F=As P99 W7k we AAsh 2
o). @Ale) elwd gud] W, B owdel @A) Fo 4846 e A% 5S40 ojal FAse Aol wgA

H R

st , A= o]l H (effecto) 7Is& XH3e Foltt. & W, A&HA V()L Fe 99 =44 +
AaL, oJEL o] AJHoA o]F3t A (disulfide bond) FAS 3Lt olFA AAH FFo|FA
(homodimeric) &A= olHH 75 /IAE 4 Att. Caron et al., J. Exp. Med. 176: 1191 - 1195 (1992)
9 Shopes, B. J. Immunol. 148:2918-2922 (1992) +=%< #xd 4 vk, diby o2, GARP A= ©|F Fe
g9s zZHA AAE 4 Jda, ADCCC B B A (complement) €3] ‘S (capabilities)o] A=
Stevenson et al., Anti—-Cancer Drug Design 3:219-230 (1989) *x%. w3 H o 33 X 7A
(chemotherapeutic agent), H&(d=Z, "relgoel, F, A8 T &, Tt oE dHo aisty &4
=) e A 5 945, AP A (radioconjugate) ) 2 B Ao YAE AE A AlAlel AgtE
FAE xFete WIZARAE u|stt. Fe 992 Fgk igby] A48 98 AAE & den, s A&
o] ]3] #Z¥Et}t Chan and Carter, 2010 Nature Reviews: Immunology, 10:301-316, incorporated herein
by reference. & el 7]s® wpe} o], Fc 99 WE F-hGART A= @iz o] o3 Widd
gom, w3 Fe MA glo] 571 A (S, 53 FU-23 54)¢ vluste] g&(d=, A5A/AGARZ) &
FE HY F dn.

T & AAAoM, Fc g9 & oF4 M¥E =A (antibody dependent cellular cytotoxicity, ADCC)<
A R/E= S o] olmeAbS 7 Eke] Fey FEAle did dAY M-S SVHAIE FAY sEHES

77171 A WEEn. o AA A, FAe] SEE A3 (glycosylation)= MAET.  oE 5o,
otz 8] ZAstE A (aglycoslated antibody)7F ®rE1d & A, A7) A= YA do4). %
rﬂ:’*‘i}% o & 5o}, GARP %4 o dist I MsgS F7HA1717] Y8 wAEE 5 k. o' &

E wge o8 dAdE 4 otk & B, A AE W9 s Ee 01%91 %ﬂiéﬁ‘r(glycosylatlon)
HX] WA, dE B, sty e 1 o] opvmil XFE shh HE 1 o]de] wWo] F9(variable

el ®
region) ZH YA (framework) =] ISt F-HE AAsI] S A8t F97F AlAR A3E s 5 AT,
olggt ISt ddd Uik FA Y WEAHS ST 7 k. EgE, wWo| -hGARP A7 S8l =24 st
o Wztd EBlE zZte AL e e, olek 22 hypofucosylated A= fucosyl 719 el A7
H]-fucosylated @A) ( Natsume et al., 2009 Drug Design Development and Therapy, 3:7-16 © HA}E njeo}
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[0296]

[0297]

[0298]

[0299]

[0300]
[0301]
[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

o] 5 (bisecting) GlcNac 727} &7l IAS =}, o83 HEE 27
E3eteE 571 FA darr oz AD Ccoﬂ 5o 1OHH4 FdS YeEhd e
ASHATE. ol BEsE WIS oE 5o, 53 AXoA 2

9= 4 9lth(Yamane-Ohnuki and Satoh, 2009 mAbs 1(3):230-236 o 7]<¥ vFe} Zo]).

-
o
o rir
12
tlo

£

g Aol F-hGARP FAl= ME WE 479 MEE 2= Fe 998 2§

PKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPTEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK (A€ ®&: 47).

B ourgo] g A del A, F-hGARP Al MY WE 489 AL zte FuAQ BW e R9E
W, o7]A X N EE ADCC 9A1E 98 Q= wWoldr).

it
Hel
i
ol
o

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYXSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPTEKTI SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVE
SCSVMHEALHNHYTQKSLSLSPGK (A< W 3Z.: 48).

B oy o] A g A, AIHT 489 297 A7) ofFy A3 AT aglycosylated) .
2 ot o] T2 Ao, HE HME 489] 297 YX9] N 7| Q2 Wo|x ).

ool thE AAlo A, &-hGARP A= AE WS 495 zEe= ol EAR]I EW =HQ] R 95 E3e).

mu:

RTVAAPSVF IFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTY SLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSF
NRGEC (A& H&: 49).

E 939 92 NI, G BAT A48 5ol A9 FE A3, 4F B, A T goe
ol o AR ol HE] s FH| opgols] wlEolv], Ei qlxte] Igelutt A4 D AR o)A /)5
WHSE ohgolvl, oAF Fol, A g2 EE 1g64 o3, FAS Fe e FARA/AL A oAy

TS AASH] 18] AAEA7] wFel™, Armour KL, et al., Eur. J. Immunol., 1999, 29:2613-2624 oi 7|
4 v} o

E Aol A, F-hGARP®] Fc 992 olF 5ol A 44 FAgo] &olatA AAE + A

@A FRAINS o]FEolAd A Fe FARFH OE 7MW v S xSt olHd WEH d&
Ridgway JB, Presta LG, Carter P., 1996 Protein Eng. Jul; 9(7):617-21 % Merchant AM, et al. 1998 Nat
Biotechnol. Jul; 16(7):677-81° 7]%% "knobs-into-hole" W3 & FE g3},

el mimlorzr

B odbmdo] AAoo A, B o] d-hGARP A= A-o& A E-wjA A E5A (ant ibody-dependent cell-
mediated cytotoxicity, ADCC), H.A| 2] &Ad(complement dependent cytotoxicity, CDC) % &a|-2]<& A|3E-

Al 21328 (ant ibody—-dependent cell-mediated phagocytosis, ADCP)oll thall A3 FwHel & ®E 217+ GARP
Tl e RE AEE st e O ol oldY TS yehd ¢ k. A7) &A= ADCCell gk GARP-+HE
7% ol AlE(dysfunctional cells)E UrE}”‘ T ATk, A7) Al FA A3 Fe 995 xgete d$stke
@A 71 Al \lE) R E ADCC 71ss YUERE & Gtk HAIEHA AR ool A, ADCC 75L& Aok 104)
HA 917 Fe %‘Oﬂo 4'&0}# Fz A ] H]OH G d F Adrk. o] oA "EFe()"2 ADCC 7]Eo] T

A

oabg ol shupe] HAL TGF-B Ae AdES oAk F-hGARP Al e 1o 9 A dHel
Ao, 1 FA oA Tleel HE A = 9om, Z ADCC. CDC. ADCP. % 53]
19E 75 (s gakE olHE 7)%) @ IE-B olAE
o, WM e, @A oY Vv oRFY el A

)
g
Al
olo
oo
2
o
ol
—LL.;
%
e
al

X

ol Hy rlwelv. wEbM, GARP @Al 71
B, 54 A5 &80 72T & Jow, d=,
=
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[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

S=50dl 10-2362609

B odyo] g2 B4 Hqd HE 8 L_ H%ﬂ HE 5
El= Mg Egoltt. utEzelA 9

ATGGCTGTCCTGGCATTACTCTTCTGCCTGGTAACATTCCCAAGCTGTATCCTTTCCCAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCGCCCTCA
CAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTCTCATTAACCGGCTATGGTATAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGGCTGGGA
ATGATATGGAGTGATGGAAGCACAGACTATAATTCAGTTCTCACATCCAGACTGAGGATCAGTAAGGATAATTCCAATAGCCAGGTTTTCTTAAAAATGAAC
AGTCTGCAAGTTGATGACACAGCCAGGTACTATTGTGCCAGAGATCGAAACTACTATGATTACGACGGGGCTATGGACTACTGGGGTCAAGGAACCTCAGTC
ACCGTCTCCTCA.

J

Ade srAQl We] RS dEstels FewEde
e

f
m&
rlo
>
e
I

il

Bonle] e BHe AY WE 9 mE AY W o372
3k 4

QEE Ade] Felolth, wAsA, 47

ATGAAGTTTCCTTCTCAACTTCTGCTCTTCCTGCTGTTCAGAATCACAGGCATAATATGTGACATCCAGGTGACACAATCTTCATCCTACTTGTCTGTATCT
CTAGGAGACAGGGTCACCATTACTTGCAAGGCAAGTGACCACATTAAAAATTGGTTAGCCTGGTATCAGCAGAAACCAGGAATTGCTCCTAGGCTCTTAGTT
TCTGGTGCAACCAGTTTGGAAGCTGGGGTTCCTTCAAGATTCAGTGGCAGTGGATCTGGAAAGAATTTCACTCTCAGCATTACCAGTCTTCAGACTGAAGAT
GTTGCTACTTATTACTGTCAACAGTATTGGAGTACACCGTGGACGTTCGGTGGAGGCACCACTCTGGAGATCAGA .

> }ol-
ng o

1%’] E]'O]E i]?_] @o] —‘?‘-ﬂ% %]fiﬁlr—&]—%
Mg M3 110t}

oS
o

ol g Zxe Bodbmgo] F-hGARP FAE Zyste Ak IS Eggee= Iy wEoln
1 2] o] 1*1 Eoabgo] w WEE Ad A3 10 2 AY HE 11 B ) A9 1 10 2 AE
b, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%%] T UAE zr= ;A AIdE& ztE

HEE Xt 3

Ao A, SFA , 2R A HP%”X—.;M] & A
Foln, <41~ Eo] o] SV40<>ﬂ o3 HAA <o) Al (V1 2k¢1(C0S-7, ATCC CRL 1651); LJ Ll
ol A1 Tl (H+ ujkol A AAS s B F2YH 293 &= 293 AXE, Graham et al., J. Gen. Virol.
36:59 (1977)); o}7] #MzE] A& A|E(BHK, ATCC CCL 10); F3Fo] #M~El A A% /-DHFR(CHO, Urlaub et
al., Proc. Natl. Acad. Sci. USA 77:4216 (1980)); w}9-~ ANZEa (Sertoli) AM* (IM4, Mather, Biol.
Reprod. 23:243-251 (1980) ); wl$-2= &% A& SP2/0-AG14(ATCC CRL 1581 ; ATCC CRL 8287) H=i= NSO(HPA
vl collections no. 85110503) Aol A AZ(CV1 ATCC CCL 70); o} ]} HA d<o0] A7 A3 (VERO-
76, ATCC CRL-1587); <1zF =& A4 ok A 3E(HELA, ATCC CCL 2); 7B¥e] 213 A= (MDCK, ATCC CCL 34); H
€2 YE H]E(BRL 3A, ATCC CRL 1442); <17+ # A3E(W138, ATCC CCL 75); <1%F zF AlE(Hep G2, HB
8065); Wk~ HHF F9F(MMT 060562, ATCC CCL 51); TRIO A3 (Mather et al., Annals N.Y. Acad. Sci
383:44-68 (1982)); MRC 5 AM2&; FS4 MZ; 2 Ik 1kt F M2EF(Hep G2), ¥RF o}, DSMe] PERC6 A|E
. g WEE iy or o Al TR Eo] Y] ZAzte] w5 AlEdd goldiAl AbeTksEtk. B '
T ME(host cel)"E= Wty oz wdE HNEFES AATTh. 2 dge mar g A3 Z Feol=s
FEsglel= wd WMEE Zhe WA QIS "S5 Ao Ho|RRE ESfio] ¢hdo] AlejET).

| ol ol o
Y

ﬁd
"
A
)
e
b

l}\]

2
)

el the SET F-hGARP FA) E= o] 4l A v A oln, o= F-hGARP FA|C] el
A sl F-hGARP FAIE gEstete Feld EEwEdoEels AdE ¥dehe S5 AE WIS
Egretar, W F-hGARP FAE AT, AT HgL 2 FAE TH3= GARP
Aol Bk Akl oled 4 glom, Aldx W, A 9], AA W A Aoz . old 3
e & GAle] 7 dobellA o] Thsske, FdAel o) TAE Aot

I

A2 B dge] A& AikstE stol B Enk(hybridoma) AEFo|T},

rh
o
z
i)
2
=)
il
2
-
o
X,
ot

F o 3lo]lB ] =rl= BCCM/LMBP Plasmid Collection, Department of Biomedical
Molecular Biology, Ghent University, 'Fiers-Schell-Van Montagu' building, Technologiepark 927, B-9052
Gent - Zwijnaarde BELGIUMO 71&rstth(E 2).

#£ 2
A 7S 7] kel 2}
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[0319]

[0320]

[0321]

[0322]

[0323]

S550dl 10-2362609

go] "gA" = "IFAE" EFHG)E, A Al MHGARPS—AF 3HA] (MHGARPS-1ike antibody)ol™, T
Aol FAHE 7e=2 Axd 5 Jdrk. "HH(Fragments)" 2 A F9, dvrydom g A3 ¥ Ee
Hol x9S ¥y, A @] o &+ Fab, Fab', Fab'-SH, F(ab')2, ¥ Fv ©@H; E}Olﬁ}ﬂ: ALH=
ofu .qt 7)) shuel FHE A 2 AEY 1A FERE e ZEHEI=Q] ojx A dE("Ed 4 A
A (single-chain antibody fragment)" H& " =

O
we ) Z7] Melo]=(single chain polypeptide)"& A#)
o %

xgab, Algglo]l (1) @ A& Fy 2 (2) 24 3ol gho]EAQ] Wo] =mQl, e o] wiE ¥3ta)
v g ArE ZEEel=, ol #HA M) A9l EolojHE] (moiety) $lo] E]rO]EZﬂ‘ﬂ Hol Z=mQle] 3 CDRs
& X, (3) 24 skl FujAl ®e] =dQl, EE o9 WS E@é}% @ AlE EFEE|E, o
= #Hd golEAQ Folojgglo] H]A|el Wo] R 3 (DRsS E3HslaL; thE EolA AE A dHo
2RE FAEg. B ayo gy dde 3F wHor A8 5 . o2, Fab EE F(ab')2 ©HE Z
7ol uwgl " Ao ZZEokAl(protease) A3tel] o8 AAHE 4 Aok, WE WA ©HE (immune-

reactive fragments)> €&|xl Wel oa] Wald = dom, o2 A o 5 = 8}1, = e
oF& 8t (pharmacokinetic) T2 IS 4 A PEG(polyethylene glycol)9} €A W= 4= v}, Fab'
GH3} PEG 9X-5old A 2 AZH WHE o £9], Leong et al, Cytokines 16 (3): 106-119 (2001)
2 Delgado et al, Br. J. Cancer 73 (2): 175- 182 (1996)°] EAIE™ , A7) /A W& B gaxe] Fu=

Qg
gergom, B ouwel AF AAsHe stoluelwrkel DNAL, whHSH MIGARPS-FAF EE LHGI0-FAF 3]
o], W wyel ormslE wHowA WHH S vk, WHH DAL W WE g2 Agstn, 95 wHe
el 449 AEE P48 Er FRES ) g,

oA, B wwe] S AYAstE stolB ] Ente] DNAE, vlEAEFA] MHGARPS-F-A} & LHG10--5-A}
FAolm, o= E WMER ARIHY] ol WMFH 4 slom, oE Fol, TUT M- AME Fie] Azt
E Sl AqEe xgsto Z M (A &Z, Morrison et al., PNAS pp. 6851
=g %iﬁ}é}% Adel AA wmE IR AL gEsieis W
W o 2 - "I)u B (chimeric)" EE "slolBgE" 3
AgHo=z o]ydt v-dd F2EY Zg Feolus B avygo] &

AA] oo wpEw | B oubgo] A=, ulsEASEA MHGARPS H+= LHGI0 28 A= <1zt

"3t (Humanized)" FEl= Fo WY FREVORRE foE Hade AL
st 5435 7ve W9 2REW, 99 SEEY ARE Ex 9] d¥(d FV, Fab, Fab', F(ab') 2 *
o & Fge-4d3d" Bz Ad)eltt. gEEY 73‘—°r, A7kt A= A WY SEEU(FEX
(recipient antivody))el™, ol €l A BolA, A % F9& #FAskE A, FTAAY
CDR(complementary-determining region)2%-E 2] ﬁ7]7} Q2 FA(Fo] FgA))e C(RZF-EHO 7|2 AFFH =

olr r

AH oA, A7 MY S2EHY Fv T YA (FR)S H|-Q1zt 27]9F F-&3shA X34 4 dof. =g, <l

7teld A= 48 84 mE §9% (R e ZHUS)a Adex] 2% ahEx e drs x3s 4

ATk, ol WYL A HeS HHgeta FrHoR A HdE wrEoXt. dubd oz 1itstd

A= AdHor BT Hojk s, @ AYPHo=R 27, ¥Wo] EwWQl, o]= (DR ¥ HF Ee g

sl ol U A & FR 99 AR T diFEe] A WY FEUF dAeE Adeltr.  Aztst

H A= =23 HHoz A WY 2 EH dPAQA, WY 2FEY B 99 (constant region, Fc)el #
i o~

g 2@ 4 k. o FAA W82 Jones et al., Nature, 321, pp. 522 (1986); Reichmann
et al, Nature, 332, pp. 323 (19838); Presta, Curr. Op. Struct. Biol., 3, pp. 394 (1992); Verhoeyen et
al. Science, 239, pp. 1534; and U.S. Patent No. 4,816,567,°14 &g 4 glov, A7 AA 7/4A] W&
ool Fx2 g, 2 ¥dye] FqAE Az7tstste WS FdAld FA Y Qo).

A7F ol =Hle] Ae, glo]E W FH] 5= A7bstE A Az AHgd S a, A4S

T FTasth. "HA" wolgt B Wl wel, B dwe] Ao wo] L=l 1?—5‘_0 7 QI Ho)
-l AEe] HA gelEel g s zAedEnt.  mhe-2 Al FAF (closed) QI AEE Q1
Aol A ZTYJYPAFR)ZA AAHAI(Sims et al., J. Immunol. 151, pp. 2296 (1993); Chothia and
Lesk, J. Mol. Biol. 196, pp. 901). T}& HPHL glo]E H= FH| Aelel EA 1w EE Q7 34
o] dXE AMERFE 54 YR AL, s 2y 3= o2 2o AztstE Ao AL

]

¢
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[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

S550dl 10-2362609

= 4= odth(Carter et al., PNAS 89, pp. 4285 (1992); Presta et al. J. Immunol., 151 (1993)). U %8
g A, o] A= GARP H VBN fFEleh AESA Aol i & IS EES AstEE Flojtt.
b2l gk Wl mEw | o] HAE& dAdety] Hdl, Azxtste A= EA 9 (parental) B 1zkstE A de] 3}
-4 Bds AREsle] theFst Jlide] AztstE AAE 2 BA Mde] B #AE B FhlE $ dd. 3
AHD-9A HFRED REe FAA R o]&Tlsa, dHACA stttk AFE ZRae dd9d §
B Y 2285 Ade 3ad-dA F2E d9Ysta yzEdelsts Aol sbesttt. o] taEde] Ak
TR WY FREID MDY 7ol 719 Thed 9 A4S &S, &, dddd Adete FE WY
FEEYY Yo & A= A7E BA. ol MR R | FR Ve 34 FH(E) dig e
7b S7bEE AR 2 Aske @A 54 dX Ee foo2REH JduEa 2FE AFHE ¢ vk, g
Aoz 7] CR 27& &4 AFdd dFE v 7P dodsm Zg Aoty "iztstdl" dUEE A
2 vte= g2 e Hodle] AMgEE w9 ~E A XenoMouse(Abgenix, Fremont, CA)E Al&3lE= Aol
XenoMouset® # o] w22 FHo &HFolH | ol WY SFEH FAAIE 75 A Ay FFEA {FA4AA
2 A% Aoltk. wabA o] mpg-2 H=o] whg-20] B AIXRFH Ax ¥ slo]HE] ZErbex AJAEE A
=, oln <IzkstEtt. XENOMOUSES E9d = HA7ZE Q18 € vw= 53 W3 6,162,963 7WAl€th

AzF A= T3 gekd g 7o ue AiE 4 9o, o wods g o2 JEAS 5&
(transgenic animals)S ©]&3}lH, ol <17t &4 dldEe] (repertoire)e W3S Z=(Jakobovitz et al
Nature 362 (1993) 255), HEx 34| tjAaZ#o] W (phage display methods)< }%3}04 A AIEHY 4
glol og Aoltk. olHF e FHANA TAH dom, Edo JHAE uret T el FE ?’E}Zﬂ—r‘ﬂ
TdE 4 Q.

AA o, FpAE = Z7PH F3Z (Camelidae hypervariable loops)(FEE CDRS)E HYsle ¥2 95 z2te 7}
Az iy o] &g o] o & & vk, & HAAA AAE] 7w dAlERE, 124 3, €
st el tigk SoldE 71X B AlE AL FAE Zhe s =(dY sE B HEEE Fo WY IR
Edo] HAEEE HAAE WA s=)9 WA wet VH % VL &=vlES ¢dsstete £ wEEHEE
T ¢ A, old A & X el we E8E ¢ vt

d VH =wQl B VL =wjRlellA Aol st o]4e] %

3 ez 74d Eefeels, Bl IS 2te Axd 3 4
= Wy @ds Agst, o= 7hdzl= HfEd Fo VH Ee= VL Evdlem

2

@ FeAeelmE ] Bge FHOR Ao &tk

o] e ertels shdes e $o| WY B V] &

S
=2
o
o
o
t
rlr
o
N
by
)
o
o
o
o2
1-01!
Lot
ol
ol
rlr
it

2 VL EHedeg FAFEY, o L
Zrom ol v (a)olA ZAD A Hdo) ) ¢FIEE olu =t HES T,

93}(active immunization)ell 93] Koz EFH JhAgl= VH 2 VL T=H¢lS 2 o) b g
S 2T ElolE HAAE 9% 7122 o]8d 4 Q. 2 Y= VH 2 VL EWJdo 2R E AlFH, 3}
T 3

=
[¢) R
% Q o

ool opmmak M Agh, A4S e A4 ol Jhd= ME AR BE SRR, AATE 7hsst

(==}

Y
s Y

£ Lo oo

AN A, A, A E LS Vi Eeel B/EE VL e Zedg welolq E4E & otk
A ovlat Aol ol el Wt Do A BE(A, A SFAA B (D03
2 wE), FAH BAE o9y 2 e mAdeld, Potlsa}, o) yat Fol) W9 mt
Aol the Fo AA(AZ, SI%, A, AA ol8E 5) TN 8 oln.
e A oelH, 9t okl Aol MRS BY W

g % 9l

(= (RE) & dht oldelA AAE & 2
74]4_ 1:‘— xL]HFHOE 4—7(] o].o }"]7‘(:_] ﬁ‘i(d]i

ok

Moo o,

il

K

AL A W R/ WL Sl B
s a}c S/ SeldE s
K

=
<l
O

e N

}A]
A%



10-2362609
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T, U A AME
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el &= Seto|th(Cabilly et al., supra;
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Acad. Sci., pp. 6851 (1984)).

Natl.

Morrison et al., Proc.
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[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

[0366]

[0367]

[0368]

[0369]

S550dl 10-2362609

-2TRP/2(ell & 5ol SAFH #-dE), (o) A #dd 9 o5 So], PAP, PSA, PSMA, PSH-P1 , PSM-
P1, PSM-P2, ol& 5o A=A oot ddd, (f

Ad, (f) ¥9 ZR2EY 4G (dE B0, F5% 24 B AX 923
I #hE), B (g tE TE FY, A5 Eof ZYEtel=- B Apgtgtel =23 U Xk (1) Ty
dE Eo], sialyl Tn ¥ sialyl Le<x>(olE &9, §4% 2 diddy #Ads), B9 ofygr st 73
(mucins); Fohuizde oA g ZAd = Jri(dE Eo MIC-12 LHAl Ajrd 4 Avh); (i)
lipopolypeptides(l & Eo], MUC-1 A& AF Rolojele} #&HH); (iii) TIFF(dE ¥, 222 H T4
atabbEtol =), o= Al il A AjtE S Adti(elE B, KLHOl), (iv) AEeeAtel= oF E9,

GM2, GM12, GD2, GD3(el& £, ¥, #H, SAFTH TAHR), ol T @] A= F Jh(dE £99,
KLHOl). ©& F% 39, 3718 ¥3el= pi 5, Hom/Mel-40, H-Ras, E2A-PRL, H4-RET, IGH- IGK, MYL-RAR,
A 2ERQl vb wholei s 3, EBNA, IXE 7% uholel (HPY) &€, E6 9 E7, 2t B % C violg|~ F9&
EFF, QIZF T-AE Y3l vpole] 2~ 89 TSP-180, pl85erbB2, pl80erbB-3, c-met, mn-23H 1, TAG-72-4, CA
19-9, CA 72-4, CAM 17.1, NuMa, K-ras, p 16, TAGE, PSCA, CT7, 43-9F, 5T4, 791 Tgp72, beta-HCG, BCA225,
BTAA, CA 125, CA 15-3 (CA 27.29WBCAA), CA 195, CA 242, CA-50, CAM43, CD68WKP1, C0-029, FGF-5, Ga733
(EpCAM), HTgp-175, M344, MA-50, MG7-Ag, MOV 18, NB/70K, NY-CO- 1, RCASI, SDCCAG16, TA-90(Mac-2 A% o
wA/NEFRdde] C-B gld) | TAALG, TAG72, TLP, TPS, 2 7]E}.

wowge) Axdel A, o Amvk Wew AAE 9@ PHe, E e Pl Ex otay Amsh 2 I
B oo, B W/EE T, ¥ owe wude Al Folse Ae T

2 oa o] AAdeA, MELe AETSH AFoltt. AESH WE d=e= A, ufFsA @9, o upE
sHA do dx, g%, ¥3 FA(synovial fluid), 71384 #E A& (bronchoalveolar lavage fluid), 7}
(sputum), HWZM(lymph), EFN(ascitic fluids), 2%, F<(amniotic fluid), E= (peritoneal fluid),
&g M (cerebrospinal fluid), FF(pleural fluid), AIdH(pericardial fluid), 2 FHE d2ANE
(alveolar macrophages), %2 £z]& 2 Ao Ay 2o z2RY FHH FEES X3}, ol AHFHXA

_‘&

2 ot o] AAldo| A, & "AMZ(sample) "> oWt FA o] o MAZFEEH F5I MES v},

T O AAdeA, 2 dye] gilde Aok e HE HFoR HAE - k. A (labeled) & 3}H5HE
9] AEE SIEF HA MUY 84, FYUA B 384 ggtEe] AEshe dFEES ouistt. 12X 9] 4
2, A e ] 99 AT, AR B @4 324 2 Ay B2y 43y 958 sk, ol
SAEAE Yt dE EW: lanthanide complexes, quantum dots, fluorescein, rhodamine,

tetramethylrhodamine, eosin, erythrosin, coumarin, methyl-coumarins, pyrene, malachite green,
stilbene, Lucifer yellow, cascade blue, texas red, alexa dyes, cy dyes©|t}.

B ool shte) BHe B owyel wwde §ro /1% AZAM BYE TregsE FAY] AT PHS

e wmide) S 712% 84 T 5E A (latent) TGFRE

"TIE S FHA skt Aleks Edbshs oW A (AE B, WA Ee= AEolW) S onle=d, &, dE
=W @A, FAHe® GARPS] RS AEshs Aotk A 71Es= E wWe WS i8] 93 fule
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wowne] MESA ELISA WS Fasly] @ JEE duHon A A, Aexom wA AXu(de
S, microtiter FelolE)el AW, ¥ WP, ¥F EA, PAYEAAL, WE-gFEAGA, 2 Lohetel
ZaviehAls 2o Aol 5w 2ol A48 448 FAS TP}

=W 7ud 49

S 1. AE EUOA A GARPE ANSE A2 BASZE WA

Q1Zt GARP(hGARP)Z FARZ HAY Hx &2, FHI BS5147 MEE vle]2® 3} in-house >hGARP A
(MHGARPT Wi#] 9) = Z~E=EIR|YU-PE(SA-PE, 9% #¥), Tt AYA<QA IF-hGARP A (FE Plato-1),
AlexaFluor 4838(AF488, o}#fZ: dd)ol] Agw o]x} d-ulf- [gG2bZ A F AL},

X 2. MHGARP82 Q17t Treg E&¢ o3 4 TGFB AL A&,

E Treg A1S >(D3/CD28 @A ©= == FA|E >hGARp mAbs(20 pg/ml)e] EANA 24x7F B¢k =5 gic}:

(A) >pSMAD2 = >B-ACTIN 3HA|= WBell ol8] BA= AE L&,
(B) Al Yyelt WBS] ECL Axfeo] A
= 3. (A) >hGARP Ao o|gt A2 93] W23 hGARP @ de o9,

Yo =23ty HA-efay v A S deh= F 3 BWS147 T Al¥EE >hGARP(MHGARPL Wi#] 9, =W o] 9%
AlE % QE) == >HA AR GAEAL, 5 AEESH(flow cytometry) 02 AT, J|2EIH
ol Aol A FAEUT. FACS Aol 7]Z2sto], vk MHGARP mAbsel] o3k Aol Ba 3 FqEol
A=A HA-e 2l 7]WEte] 2 E dolA= 8 A< Bh(horizontal bar)ol ]3| ﬁ’\]E]‘}i‘ﬂr.

ot rlo R

(B) MHGARP-8°l 2l&] <%+ dylE=Z o] &A%kt TGF-B 12 zpitdd uel S35,

BA BW5127 T MXE(FARAZE A ¢ BV Al3E) X hGARP T (BW+hGARP) B hTGF B 1(BW+hGARP+hTGF- B
Doz dgHon FAHsE FEE2 A, EE >mLAP-AF647 H= >hLAP-APC Aol A QA= F5 HE
wAyo R BaH

(C) MHGARP-1, -2, -3, -4 % -5 A hGARPE <12ebAwh, TGF-B 1ol AFst7] 918 hGARPE= Q1484

o) O,
w e .

A BW5147 T M T3 hGARp 2 hIGFR1o=Z Aoz AMsy FEZoaRE o HE 8828 >hGARP
mAbs (MHGARP 1 WA 9, EWHe] §1ZFo] HAR)o 2 WARAEAT., Ax &3EQGB% I%) = IP BYES
AAH o2 o] 875 3 >hGARP mAb( £ Plato-1, 9% 9g) ¢ pro—TGF—B 1S 50 kDa Wi=o| X AZEsta A
223 TGF-B 1S 13 kDa M=o 7 }L(o}aﬂﬁ ), TGF-819 C-oet oﬂJ]Enoﬂ 2 Al FAS o] &3}
o J2¥ BEFo= BAFQ. *H]EOWO AAES FAH3EA %%% Aol A HZEE STt

(D) hGARP-F A SHel 2937 AZolA hIGFB1e] A2 MHGARP-1, -2, -3, -4, % -59 ZA3S
AR o), MHGARP-89] AE-S Z7HA17 .

2937 ME&: hGARP-¢FE3}el: Zekam=(0.25 pg) 02 FE-gdx8 =i, A7) hIGFB1-¢3lslels &
zujEe] gAE ¥, 9 BE FrdA FHASTE DNAY F FE 2.5 wol HEF F(empty) FTHAVEE H
7}o}°ﬂv} FAAE A EE >hGARP mAbs(MHGARP1 Wi#] 9, wie] 9% A RRZ)Z FAHY, F5 A

(E) hGARP- F JURKAT A3 A hTGF B 19 W&o A|= MHGARP-8¢] ZA3-& 7haA 7).

hGARPZ. P AF=%AY HA & JURKAT MEZE TGFB1 mRNAo] Ho]A <l siRNA(siTGFB1) T 23#
siRNA tixvo =z A A3sS T}, FAAZE AMEE >hGARP mAbs(MHGARP1T W= 9, =Wl 9%
EARR) AP FAZ GASt], 5 AXTAROR BHSU.
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= 4. AIX ZWEA WIGFB19] AJA| = MHGARP8e 9% A3 3 FE3A &Fa.

293T AEZ 31719k o] FA A3, >hLAP & & NGARPSE @A & §5 AXEAyom

t}:

M
1
ol
ol
32

(A) hIGFB1 T-%A glo], ¥Zo] A3 HA-eHj2d TS o33l T2A2 JAd3

(B) hIGFB1 F+=A e} 7, %ol =23 HA-e) 158 @A S toslels FxA=2 F5-F873%.

% 5. MHGARP-2, -89 A hGARPS] 137-138-139 ofwn|=Ato] B Q 3},

A BW5147 T ME(HAASE X k2 BW) S hGARP] HA-Bl 2% HHE I3dsts ZEavn=z by o

2 FAA%E %l;% EAE ShGARP i >HA FAZ AT, f% AZEEA7Z 2489, of7])A
EH =

A% hGARPS] HA-Ef 7%l Ful& hGARPSY] 20-662 aa(olv]i=Aib)(oFAd, WD), EE 101-1419] JHel $IX|sh+=
3709] ol i=Abo] mGARPOA] olol] t&EE ofmyato R X3y & Mut I, Mut [T 2 Mut 111D hGARPS]
20-662 aaS ¥3+&ch.  hGARP-WT, -Mut I, -Mut II, -Mut IIT 2 mGAP®] 101-141 @ <le] o}t Hde ¢
Zo mAIBITE.  AZF B whg-2 GARPREO] zbol7F Qe oW Ak A A whag FAFAA, Mut I,
Mut IT % Mut IIIolA RIEE opr| ik e 534 g ZA|E AT

% 6. MHGARP8S A= WA Treg 715< AdE.

0Ael, NSG mh9-20] EAR LFS QA Tregssh A FEAL o FelE AW FAm Fwugch. 1
F U1 8 IVe] vp9a5e -10RE Azele] AFeld @ B, WGARPS FAZ AAHAL. S8
A

=
ph-2o) A GuHD el FEE vhgk S o]F tAew WU Sl GviD Has FAl 7200 <10%;
ta

A

1: 10%-20%; 2: >20%; 3: >30%), W1 (0: red or pink tail; 1: white tail), AFAI(0: AHAF; 1: =(hump)),
dutdel 5400 A 10 AlgE), g5 (00§l 10 Id5) 2 B (icterus) (0: white or red tail; 1:
vellow tail)ell 713t &3t FHujgte 44y ”7—]{3 EE 52 79 A deska.

W) AF 1. FAE

rlr
ol
=

A4 vehdn
o ATHSENS YERT

5 7. N 2& 3-hGARP mAbs.

(B) A¥ 2. A=

o

(A) 3-hGARP mAbsE 7] $l3ll AMeE AEA Ak /EFHd 4.

(B) & ThA2(hGARPE & 3lx] ¢k 217k (D4+ Th ME) == vlo] o El3}lE MHG-1 WA -14 mAbs % PEo] 2
3wl ~E#EN| Y (SA-PE), LHG-1 WA -17 mAbs, PEol A¥H o|x} &-hlghGl A, T AdHoz o7l
3 3F-hGARP mAb(Z2 Plato-1) @ AF6479] AgE o]xF d-mlgG2b A2 AMZ AME & hGARPE FAGT
H ThA2 MEe] %5 AXESY.

8. ¥Astd gvie W whe-.
(A) Wolsbg ghvbe] DNARN-E o] He] vh3-S ey,
(B) hGARP/hTGF B & &t BV AlEs Wejshe hupe] W vhg-& vepy.
% 9. FACSE ©]&3 AEANA Al=EF2(cynomolgus) GARP-TGF B g wx-w+-g4d 3.

203E MEE A7/ A% GARP 2 7/ A% TGFB = FAA3E T, LHG-10-D ¥ M3ler HHstd HolAE
& A =B GARP-TGF B #F alxb-v-2A o] ddtt.

X 10. LHG-10 3A¢ Ad 2@ A9 HZ Wo|&E(shuffle variants).

= 11. MHGARPS 9 LHG-10= 7+ Ed 2 (human Tregs)ol o3 &4 TGF-2] AL AT, e Algdd Y
(in vitro) =% Zo, <IzF CD4+CD25hiCD12710 AE E#H 1(Tregs)E A A% mAbs (10 pg/ml)e] &4 ==
A A, 24A7F <t -CD3/CD28 ZHE v=2 A-A53At. ME SsES &4 T6F-8 AES 8 ¢
= RAo=A, <1AkslE SMAD2 (pSMAD2), = B-ACTIN (29 AEE(loading control))ol] g A= 01%1—:%
E3k3le] 43519t

= 12. MHGARP8 ¥ LHG-10&= A1¥& W (in vitro) A3t E#I(Tregs)e] A EA4E JASFAT. (A) AX35
A BalE 97k CDA+CD25-CD127hi M (Th; wlola = A % 2x10)2 1/1 EglL o] Th v &8 9% £= 2=

|
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E# 1 Al (Stockis, J. et al. EBur. J. Immunol. 2009, 39:869-882)= EF&}tt. A EZ A& 3-hGARP
mAbs (10 pg/ml)e] &4 = FAS A, Z®E 3F-(D3 2 584 IF-(D282 A=3tl. SH-Evd
(Thymidine) (3H-Thy) & 4-<4 ujFe] mix= 16 Aliba<te] H7bskela A% (incorporation)& S2lo dishe]
1= AlEg ol A7) (scintillation counter)@ ZA3Ftt. vl d|~E 13 (Bar histogram)< kcpm (33
(triplicates)®] B¢ + SD)S Yeditt. 2 E#2 ALS Th AlE (Treg ¥%: 0,5+0,04 kepm) @] HF-A ol A
S eHA skth. EdL(Tregs) ol EAolA Th 1*‘4 AA= A7 A7+ 424 vh(black bar)® eI

st71eF o] AXtATH: % A = 1- (kepm (Th & / kepm (Th + Treg). (B) 2% ThA2 A|X (Th; wlo]a =
a4 31 )E MHGARPS (MHG-8), &-hTGF-B81 mAb (&% 1D11) T+ an & (isotype) control (mlgGl)e &+
A = ZHEM]’H, A AFE EYr o) Th v]&oA 8 Ed 1 AlZ EF3AT. A=, S249 &4 2 o4

Arke Adl A S} ol skt

& 13. FA-GARP mAbsoll o3 ZFH GARPS] P& R F9. (A) GARP 3L GARP/TGF-B H3Ale] Z=A%.
A GARPL T/ 34 FHo=z dryEch. aE oAl 9XE YeldT. TGF-8+% AL #

2 Latency Associated Peptide(LAP), @ F74L% M Mo 2x AL TGF-31 HElol=& gjxst. 7}

HeA A& Aozt o&3t Agt(inter-chain disulfide bonds)E thE3dch. (B) 72389 A% &7 7%

3t 3}-hGARP mAbse] #+

v

fe jo 12

% 14. 3-hGARP mAbs®] 3709] #& Z+Zt A& GARP ©5, A GARP ¥ GARP/IGF-B81 EF], E+& GARP/IGF-
B1 B¢ d=o] Agstt. (A) hGARP 2 hIGFB1Z FA7E BN AFe] AT &HES A3 ﬂ—hGARP
mAbsZ HAHAEALE.  F &E (BI+hGARP+hTGFBl H=i= H]ag Azdd dxd) 2 IP AAES hGARP (F
Plato-1), LAP Hi= A% TGF-B FHEelo]=ol tie IA=2 9128l Estale] £43190th.  (B) hGARP, hTGFB1 T
= EFE 0gEAR9E == gA709%, 3-LAP-APC, H}O]OE] d% MHG mAbs ¥ ~EEME| A (streptavidin)-
PE, 2% Plato-1 % >mlgG2b-AF647, "=+ LHG mAbs % >hlIgGl-PE= ¢A®, 2937 AM¥Eo] AEH5 24,

= 15. MIG 2 LHG mAbsol 2J3 Ao L7 E hGARPS] ofn[mAk, (A) dFo| =43td HA-sj1¥
mGARP/hGARP 7]Hletes aslels Fehan=x PAZFAE 2937 ME] AERFE 24 (522 hGARPOl A o]
LA RS dEIY). AFEES mlo]QEILE MHG mAbs 2 AEREM|YI-PE, LHG mAbs 2 >hIgGl-PE, £+ &
-HA 2 >mlgGl-AF647% A8k3ith.  hTGFB1S hGARP/WTGF-B1 #3tA] ¢ (LHG-3, MHGARPS (MHG-8), LHG-
10)¢] A33sE mAbsS] EA1S 9135le] mGARP/hGARP 7)Hlgl2 FE-FAZAAZATE. (B) A7]dlA e o], 2937
AEE ALSta 7 HA-8 L% hGARPO] EdWold FHE dussie Zotavez FARYHAT. 9%
Aol x Ay npel o], Z+z Eelolol A, hGARPS] 3 ofv]=Ahe mGARPOA A E 3 olmi=ibel] o)&] tj
A H ATH A= hGARPA A ofm| Al 92 ) F§o}).

= 16. 3F-hGARP AAW (in vivo)el <3 ¢zt Ed 759 A, (A) & A3t E2(Tregs) 2 ZFHAY
T 2R e 27k PBMCsY] i.v. FAME NSG w29 X H W T, O%WHOH TREZS Yedo. B)E
T (n) & AAHE F9 we-a7F i, 71ER} A, B BE CEREY AxE FIEE 4 =98 A8 (1 XA
IV)o] A¥E vepdvt. AW AR FH AW AdAert 210 @ o Y(day)olal, wh-27F PBMCs ©5 (3
a), PBMCs ¥ E#1(Tregs) (3> b), F& PBMCs ¥ E#1(Tregs) 2 MHGARPS (MHG-8) (7 c)Z A ¥ o]4¢
3 Ao diste] AAHET. () AF IVEHE A A= vfg-20] A E oA Hy AW A (¢
Z) 9 AE AB (LE2F)9] HetE Yepdrk. o b (PBMCs + E# Z(Tregs)) T} ¢ (PBMCs + E#|Z(Tregs) +
MHG-8)¢] Alole] BAA frolAd ztolx= AW A4 (p = 0.0001) Aol thste] 2-way o}wH} HAE x}-&3}aL,
AZE (p = 0.0027)% el Log-rank (Mantel-Cox) B AEE AR&3Fe] A4kl T,

Wy A7 Hek A g
[EAl4]

B oubm o glr)e] AAde] oa] 2rpAow AW},

AAld 1: Q1ZF GARP (ShGARP ¥+ kA )ol] st Alyf vk ahA|

DBA/2 X Balb/c vl Q17 GARPE FAAEH wlg-2 PIHIR AX22 WES ZAHAY. WAg9d vphex
ZRE A2 FACSAl <9]gk hGARP-UEF = BV Al e ZA3S 91st =32 dol 93l], >hGARP Aol EA1E 9
3 BlAE%h. >hGARP &A1) =& go|E(titers)E 7HA|= vl$225E B A Z(Splenocytes)ES SP2/neo
AEZ FEEAT. stol B =nk(Hybridomas): HAT ®iX|ollA AL A A3 A (limiting dilution)sloll A
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[0376]

[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

FE2HAT.  +/- 1600 FtolBH | EnlEFE o] ASHLE hGARP-UENYE BV M Ed A Agte A4S ¢35k
FACSel 93] ~zaldEArt. A7) 23 dolA] >hGARP T3S A sE 38 228 g, 9 =
22 9 Al9F >hGARP w+d &) (MHGARP1 WA 9)9] t®g R~ 2 AL fste] AE= A

% 1oA vERH BRel Zro] | MHGARPL WiA] 9% WP A7 | Mol ZA3sh= 3lo] ofue}h, hGARPE A7+
0}-9-2~ BW5147 A3l A3l MAGARP1 WA 9% W3+ hGARPE A7+ 293T A ¥ Agtala 3749 <l
T A2 F (28 Th A2 % Jurkat)+ f@ste T2 AE7L o (UGERA] 283), hGARP-9t< 3}35)= &l
Hag HgEn, A 94 HHe Al tiFZ(positive control) A1 o 7|0l A Al AdHow I
gk >hGARP mAb (£ Plato-1)¢] 2 dXgth. 7] A3+= MHGARPL W= 97F Al WAl hGARPE <12
st s YEdT

X 7oA YERA ulel o], 571 F7F MHGARP IAE A3t 2 AT, MHGARP &A| (A MHG-1 W
A -14)= 2% &% ThA2 (hGARPE YEMNA] ¥F+=, <17t D4+ T A (helper) A¥E)o| AesFA] &kal, hGARP
2 dANSH (A3 (transduced))d ThA2¢l Agsi}.

Aol 2: 12708] thE >hGARP S A o] oAk ojAlstA] erovt, MAGARPS:= Q17 Ee 1 Aol ofs] &4
TGF-B A= gt

20 pg/mle] >hGARP ©dFE Aol &4 = FAdA, IZF Edl S (1B+06 AlE/mD)< Y E P-
(1 pg/ml) 2 484 F-CD28 (1 ng/ml) FA7} dv H-§le XA A=3F0TE. 1371 >hGARP T 4]
£ olyg EAolA HAESGITH: & Iy 9 s Alqf ©dEA (MHGARPL WA] 9), 2 FgAoz &&rlsst
kAl 2% Plato-1 (Enzo Life Sciences, catalog No. ALX-804-867), 272G6 (Synaptic Systems, catalog No.
221 111), 50G10 (Synaptic Systems, catalog No. 221 011) % 7B11 (BioLegend, catalog No. 352501). A3
S 24 AZE Fof 5T , 23 (lyse)std . A3l A SDS-PAGES 3FATE. #(Gels)S iBlot A]=H]
(Life Technologles)oi QEE*“ g2exmBuded Egstl. Adk(blocking) Foll, WEAS <likstd
SMAD2 (pSMAD2, Cell Al&ing Technologies) W+ B-ACTIN (SIGMA)ol st 12 A= SlolBy =3}
(hybridize)gr ¥, 2x HRP-AY A =2 sfolug|=slelal &7 38833 (Enhanced Chemiluminescent) (ECL)
714 (ThermoFisher Scientific)©@ uYEFNTE. pSMAD29] &A1& A=d Eg 24 &) &4 TGF-519
S UERTE. ECL ASE olvA] | AXZEOlE ARESte], BAFsARIe] 9l 55 kDa pSMAD2 % 40 kDa
B-ACTIN Wi=o] s%E FAst] SA383.

D

w

1r 0330

hGARPZ} TCR-A=d Ed|z AlEo] o3t &4 TGF-5 Ao Q7= =A ZASH] 943}04 = U T MXE
€4 (TCR), = T ShGARP mAbse] &AM, T AMXE receptor (TCR)S E3dle] <7t Ewl1 & A=
Ak, A=E EdL(Tregs)oll o8] AHE &4 TGF-8 & SMAD2 Z SMAD3 WMZH S14ks} 9 Fr
she, A7HEH] AlsE Atk Ala' B3 (B)ell ofske]  QlAkskE SMADZ (pSMAD2) o] EAE 19l aL,
B A=H Ed FEo o &4 TF-8 S Yekdc. = 204 YERd wpel o], pSMADZ=
MHGARP®] EAJoll A 10 wi(fold) o] ZAHATH. olelgh Fahes AA7]dA FA dxadoz2A AREE AAH,
S-TGF-B mAbe] EAddA #zH A FAkstoh. 12719 th2 >hGARP mAbs (8719 ©h2 Wl A3 MHGARP
247 AdHor &8rlest -GARP A& Eda 2o 23] &4 T6F-8 S JASA &St
T5 gebd, 2 dbygo] dloleli= GARPZ} hGARPO thdh A<l MHGARP8 0.2 A, <17F Ed|Z1(Tregs)oll 2|3 &4
TGF-B AR 781, &4 T6F-8 BAES HX3tE AL Yekd,

sk

i

A g
ox ox Mo
tlo

o

AAld 3: thE >hGARP mAbs7} o}yl . MHGARPSS TGF-B o] EAE st o] A 7] (conformational
epitope) & ¢12)3%it},

>hGARP Ao 2% A4 d F9& W3B

v} BW5147 T A|XEE hGARP, mGARP 3+ mGARP/hGARP 7]#|2}el] s]@sl=, % 340 T2135l¥ HA-Bj 1% o
nAS 43 sshe *E}*DICE A7 F3A k. vl vlo] Al (neomycin) o2 A¥EE <44 F2(stable clon
e)S nlo]QEJdFE 3-hGARP & (GhGARP1 WA 9) % AE=NElH|Y (streptavidin)-PES.E | AF-8 3F-hGARP

A (2 Plato-1) 2 2% &-mlgG2b-AF488, Wi -HA &4 = 23} F-v}9-~ [gG1-AF4880.2 M3}k tt.
S|2ERS Aol Aol dElddth. HEA S2EaRe AP AZAE BV Al tiE AeE e
A S| ~E 1 HA-Ef 1% hGARPS X @3sh= BW Aol ik Ass vehiar, 3] s|2~E19S HA-g 19
mGARP =3 mGARP/hGARP 7]Wl2}2 H &3l BW A4 AZE veditt,

hGARP T+= (BW + hGARP) =+ hTGFB1 (BW + hGARP + hIGF- B1)o.& <tBA o7 FA7E BRI Bi5147 T A
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[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

S550dl 10-2362609

:3

X (B w-FE3d

fr
ﬂJU

) ZE2S voloEd 3-hGARP 3}# (ShGARP1 Wl 9) 9 ~E=ghdd
(streptavidin)-PE, $1-8& ¥-hGARP A (& 1ato—1) 2 22} -mlgG2b-AF488, =i >mLAP-AF647 &
ShLAP-APC A2 W31},

t}2 ShGARP mAbs7} obd, MHGARP8©] E#|L(Tregs)ol olal &4 TGF-B AL oAlsk=, 71dS
MHGARP8-S- T2 >hGARP mAbsell oJal] <1241¥ AZ4A7| 25 H 85 = hGARPIIA 247 E 4T &
thal o F3}qirt.
MHGARP-1& wjAlalar, ¥ ko] MHGARP mAbs: ©h$-2~ GARP (mGARP)E <1A&}x] reth.  uwhegbx B dbw o
mAbsell 2]3l] 2121 hGARP 39S 2121517] $sto] HA-E) 2% hGARP, mGARP T+ hGARP/mGARP 7]#l2}& <t 3}
w92 B AEE FAZAAZAL HA-tl 28 S-S YERllE A A
oiEghth).  >HA mAbo 2 AT o AL FF Aew vEbd vie
A galde] fAbe 58 YEldTH(E 30).  oAkd wleh o), BE
MHGARP mAbsi= HA-BlZ1¥l hGARPE YE= S2o A3t vk, MHGARP-1& A|9I%h, WA B HA-B) L
mGARPS UEhE 2o Zdelx ettt mAbse 4719 &8 HA-B) 2% hGARP/mGARP 7 1a}oﬂ s A%
Jow e ZAFATHE 34). AHA I (MHGARP-6, -7 2 -9)o Y& dAZE I = 79
AFsIA] ekar, oA o]E°] aa 207 hGARP (P9 20-101)¢] 101 Alelo] HA¥ IFAAA7E A4 Hﬂri
ek, FHA £ (MHGARP-2, -3 2 -8)cl &= mAbsE 5709 71WEte] ©= 7)o Agstn w9
101-141014 FQAZA7IS A2 s}, AHA F& F)dete] 2700 ZAeHslE, MHGARP-5S ¥3star, wpebA
141-2078 ¢1Al&t;, e Ay 78 olnlne wa-AEAd (cross-reactive) ©] A ¥F mGARP = 37l & 7]
Bt} oS g og A7) 2/ 7iveke] AdslE, MHGARP-1S X 3Hsttl. HEFH o & 4HA o (MHGARP-
2 Plato-Dell 9 mAbsi= 570 71Wlel & 470ol ZAgsbar, web 99 265-333& 143},

710l 71zske], L Rli= hGARP whl o] 47he] P EE JH9S Qs 4 HHY
agFsteitt.  Fsh %‘fé" e =, MHGARP-8S 919 101-141¢] ZAdrsict. w3k A7) o
MHGARP-2 2 -3l 9olaf <l dc}t. weta, 949 101-1410] ZAgst=E sHS =

o)
=

&

>

R o 18 W KT M o
o

52 ;‘i.l&

r rO(' _1>‘
ls

(o ml
=

MHGARP-2, -3 2 -8o 93] <l2¥ IAZAAYNE Frlzlen A3yl faix, THAE hGARP =

(BW+hGARP), B hGARP ' hTGF-B 1 (BW+hGARP+hTGF-B1)S JEbE= BV A2l &2 >hGARP 3419 A4S

H 3L eE. MHGARPSS] FE&ukat o9& RE >hGARP IAS  BWHhGARPEA FU3 F=Z JMXE=

BW+hGARP+hTGF-B 1.2 A3} a, o]= 2719 S22 AX FHAA hGARPY 43t S YEdY. g2

MHGARPS & #|+=, BW+hGARPR.U} ©] 73317 BW+hGARP+hTGR-B 1S A3 tH(= 3B). ©]&= H]= hGARP =3=°] 2

Mol F&olA FALeARE, MHGARPS®l <&l $141%8 31 A4 7= BW+hGARP A £ X.th BW+hGARP+hTGF- B 1914 T
FaithE A vepd.

ol#3lt o] th3t 2HEI AmS hGARPZF vk~ (m) HEE Q1ZF (h) TGR-B 1o Agtst u) MHGARPSo| <] 3
AAE FAAG7|E dxoz Yepdltks Aol o]Ze 2709 71 F shuel] 711k Aotk A=
B5 hGARP 2 TGF-B1 (39 el 924 7](epitope)) ZH-E] o} m=ahs #3Fal71L}, i o] 21 hGARP
=0 2RE oln| = AS ZIEAY, TGF-B1 (AF-F59 deje FAZAAY]) EAdA olst FeE A
o3th, BN AM¥E vhes TGF-B1S s deta, vl TGR-B1% hGARPO] Zaslth(= 3B). uwhahA,

BW+hGARP (& & 7FI sl hIGF-B1¢ F-AolA)ol| that MHGARP8S] A3-S hGARP/mTGF-B1 E3HA|e] <14lo] 71¢18
T AT},

(

TGF- B 1o 233 ) MIGARP8©] GARPE < QE}% 7}@% L=a ke
A3t tk. 2y xli= BW+hGARP+hTGF-B 1 Aﬂz
Qar, 1% T T6F-B7F GARPR &5-1 3 LE}ME} % 3ColA vrebdl whe} gho], Wi F-GARP Al

I

GARPE &H A o7 HAHASGTHE 3C, top panels). TGF-B19 FE-AIZ 7S MHGARP-6, -7, -8, 2 -9
mAbs©. 2 AZFAa, o= A7] A7} TGF-B 10 Z23E GARPo| ZAE3sttl= A2 ekt W2, HGARP-
1, -2, -3, -4 9 5= D}% SF-GARP mAbsWHE &I o2 GARPS WY d/\]zagur, o5& TGF-82 F5-9

AR A A SYH(= 3¢, WMol FHE). o] AL MHGARP-1, -2, -3, -4 Z -57} TGF-B o ZA¥3l= GARPo] of
d A GARPE 21213 h:}t S Uebdth. o]A& AdS ¢8e] GARP101-141 < % Q8= MHGARP-2 X
=37} A+ GARPS Q14]&kt, wWhHo| GARP101-1412 E3F Q18}=, $3} MHGARPSS TGF-B ol 233l GARPS:
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[0392]

[0393]

[0394]

[0395]

[0396]

S5S0dl 10-2362609

ol#dt AAS FQldty] 9ste], WA= ZF7letE k9] hTGFBIE hGARPE 3-8-3 2 7+< (co-transfect) d}7]
93, e £29 A (endogenous) TGF-B1& UEME, 2937 MEE A1-43190H(% 3D). MHGARP-1, -2
o

-3, -4 4 -59] A hIGFB17} hGARPE F&-FAZAAENE Wl 5%-9F 4 (dose-dependent ly) &2 FHAA]
Atk o)A 7P e &9 hIGFBIoIAl 3] AEEHATE. o] 3 MHGARP-1 Wi#] -57} @5 2hf- GARPell
AztettE AL g%, MIGARP-6, -7, 2 -99] Z3F-S hIGFBle] FH-FA7 o8] +AHA @i, o
£ olFe] TGF-B1 (5, o252 A GARP % TGF-B 1l ZAFE GARP Rl Adh)o] AgsteA hsheA 4
7] mAbs7} hGARPel ZA3&th= ZAS vebdivt. AW =, MIGARPES] Z ¥ —3— hTGFB17} hGARPE ¥ %-8 2 7t4l 5]

NS v F5E-9F4 (dose-dependently) .2 F7lHth, ol RE UE Ao w2, x| GARPo] TGF-B 1]
AZslE Alo] olUel, MHGARPS©] A5 GARPY A3Fslx] et AL thA] AQksio),

MHGARP8 Z3to] TGF-B 19 &4

g s7stE S YehY] flste], g Re hGARPi 2 W E¥ (transduced)
Jurkat Al3ZA TGFB19] od-&

A8 7)7] e siRNAsS AF&3HQTH = 3 TGFB1 mRNA®] w3t siRNAE
Jurkat+hGARP M| ¥olA AE%F X LAPNA ZAaste] dWE Az} 7ol TGF—B 194 BHS aHHdor 7HAA
AHE 3E, 2EZ panel). Jurkat+hGARPOI A TGF-B19] 74" W32 MHGARPS Aol AFS

FaA Ao, T2 F-GARP A9 ZAFdS FAHSIA Ut (= 3E, A7 s|=Eas). o3 tE IF-GARP
g0 uhUl =, MHGARPRE #1-8 GARPol Z&5}A eroi}, TGF-B19] ZAlo|A GARPY| ©= ZAd ettt

HFHow b=, hGARP wad] A glo], ME FHolA TGF-B 2 AlZo] MHGARP8S o]3+ Agto] &3}
o M 2A 8t s AlfetES aHsoR gk, 2] webu, WAk MIGARPSZF hGARP B TGF- 3
ol HES avele SRHAY e A-FEEH FE 6&%@”712 A= AS YERES =33
ofF ghtt.  1e)7] SsiAlE, wHEAE hWIGF-B1S ¢Estshe A AV e glo], A7ldlA A hGARP,
mGARP %3 the hGARP/mGARP 7|W|2}2 453} sl FAAR FAZIANAY. 27299 A EZS MIGARPS 34|
o] A%t 2 ShLAP A2 AX ¥ Ao hIGF-Ble]l EAE =A3}7] $)5}e] FACSE EAFATH(= 4). H|E
A7AE MESF vste], hGARS] d 27+ (transfection), mGARP B+ hGARP/mGARP +A4E&E W= (hTGFB17}
old)& A (endogenous) hTGFB1 & o] e 4Fof 7]¢18le], T LAPY] @ &3S S0 (% 44,
). FW LAP %<& hGARP, mGARP, %= €199 hGARP/mGARP T-A A= AA7dE A EoA hIGFBlY &2
edo] FHo® F/EAT(E 4B, 9% 3|AEW) . A7) hIGF-B1°] hGARP, mGARP 2 =& hGARP/mGARP
Fld kel 9l&l], AE FHel EAETE AL YepdAY.  F83MA, MHGARPSS hGARP, HE+= hGARPS] ofw|:=it
101 WA 1418 43318 hGARP/mGARP TAAZ o] A7 d AE ﬂ%oﬂ AGITHE 44 H 4B, 0B
). HF A7) AMEe ZAAY BHdd LAPS] 2 7S AASHATHE 4B, 9%), hGARP101-141S 43 8h3A]
9+ hTGFB1 2 hGARP/mGARP A A= Pd7+dd A X, hTGFBl 2 mGARPE ARG A d3fstA F+=
(= 4B, @E8%). A7= AlE EW (mGARP % hGARP/mGARP Z]w2to] <l&l)ell TGF-B 19 F &S MHGARPS
of AoH ﬁﬂ of F¥sA RFrhe= A% e, MHGARPSS] AdHe A|E FW Abol hGARP (9 101-141) 2
TGF-B1 279 EAlE a8},

7] A A A uel o], MHGARPS-S mGARPel ZAgHsl#] Reth. oAe
S Q3= hGARPOl ZAget}.  MHGARPSO <l <l4d AUARF7 &S
QIZF H w2~ GARPOIA 9o 101-1419] A EE& wag
mGARP AfoJoll A AFolalth(e 5, 3|4} who] o&] alo]
4ol JeElE TEJT. 22 Edde]l (Mut I, Mut 1T 2 Mut II
WA o] s gslis ofulmate] o] AEATHE 5, FH2A wha), WA oRAYPWT) i B Wo] hGARPS]
HA-el 19 FJEj= f%é!%‘?élﬂ BV Azl <Hg4 ZEE Fdsiitt. >HA A2 Ao ofs) vEbd nkot
o], BE FEL quidel HA-ul1®l @] fARe $#ES YEPAtH(E 5, 3|2~E1F on the 2LE%).
a3 tS Syl MHGARP-2, -3 2 -8, &, ZFS 915F9] hGARPS] 9 101-1418 L3l A= G4 &
25 BAEqT. ANY A W, Mut T 2 Mut IT FEfe] hGARPS JehE= AlEd] Agalit),
2, AFLS Mut 111 Ze2] hGARPS YER= AEoA IA 2% aL, o= MHGARP-2, -3 2 -8 A%t
hGARP®] o}u]=AF 137-138-1395 @73ttt AL Yepdit),

)]

olm) -t 101 WA 1418 EF3HE o
7hH o Aolsty] fdste], WAt
A7 G A, @A 13709] o}bw] %A hGARPZ}

w=Ab) . @ AE hGARPS] 370 HA-ef1l

rr a1

4)&

DellAd, 370 Aol obm=AtL mGARP ¢

o ro

S
z:L

O
il FE_I

Lo g

o]E}= MHGARP87} <17+ E 24 TGF-81 A4S A= @

F @-GARP A o|thEt= AL UERdTE. o Eif& %3 g4 BE U2 F-GARP Ao o) Zgte}
7]ol MHGARP8S] Adtell #HFTH: MHGARPES] ZA3HS hGARPS] 99 101-141 ¥ hTGF-B <]

, Bl-Z3} &Ale] AL hGARP ( MHGARP-1, -4, -5, -6, -7 % -9& 9]3}9])9]

rlr e
X oo
)
ofr
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[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]
[0404]

[0405]

SS=50dl 10-2362609

e 99E as ik, EE TGF-B1 (HGARP-2 3 -32 §jste]) o] FAjellA wx] wsich. 99 hGARP101-
14100 4], ol =4t 137 WX] 139% MHGARP-2, -3 2 -89 A3S 9jsle] QFHT}.

A% shGARP-TGF B o] MHGARPS 3}x|¢] Z13}%+ BIACOR Ao g =AHHr): A7) &A49 Kde 0.2 nMo|t}.

AX e 4: MHGARP8: A AWM (in vivo) 2ZF EF T AXE 758 A

F

o}

MHGARPS7}F AW (in vivo) AZF Ed|ZL(Tregs) S JAS=XS ZASHY] 9ste], dHxtE WY vk w7}
Az L3 F A FES= NOD-Scid-IL2Rg-/- (NSG) vl 2A7F PBMCse SHte] & FE=dH+E= oF

(xenogeneic) GviDY] RZ-& ARESITE. NSG wh2=& 7154 T, B 2 NK A7t F53it. o] AL 32
ul9-2(recipient mice)ollA 7153 Izt W A|xHS FAn AT =, A 28 ZF7] AE (HSCs) <

874 HES 383, <17 PBMCs7t HSCs thalel Akgd w, T A9
(xenogeneic) ©]AHA) % (Graft-versus-Host) &AW (GviD) wete] o8 2 Fukd
GviDE ejFelozA FQl NSG vhe-20 245 QAsh= QIR 7|SA AlxsAd T 9

Z € H(Shultz, et al. Nature 2012, 12:786-798). GvHD2] 417442 Q1% PBMCsZ 3-&-2-WHa}
T Mol o) A= 4 ¢t (Hannon et al. Transfusion 2014).

¢17F PBMCs+= ¥% W3} (gradients) (LymphoprepTM)ellx] dAlEg2 &M AH 2
g, dFo AHES fslA WEsiitt. A Ed L(Tregs) & 3171}
osetteSepIM €17 CD4+ T A2 FF ZHA (F7HE 7)& At &4
Fu EFQZIF(fluorochromes)o] IZ2"H  &-(CD4, (D25 ¥

(D4+CD25hiCD12710 MEE FEAERA (>99% +5)= 5 (sorted) st F 14
oA ¥-CD3/CD28 IEH W= (T-AX o @ 48 9$ Dynad|=® <Azt T-Activator CD3/CD28, Life
Technologies) & AF=3F3itt. A7) dld B AXE Us AHES &l Yssisit.

T 71SAe] & delorny
2ol AAHAT: D4+ T AlEE
b 7lsAke] oo ry Lelet
F-CD127  FAZ AAETH
ek IL-2 (120 1U/mD)e] EA)

0%k ok

ne

NSG wh9-28 -1 ddd A HEE (2.5 Gy)gF ¥, <AZF PBMCs (2.7x106 per wh$-2) ©@so= wg] Ao
FARAY, B 09l StoiEl QIR EdlI(Tregs) (1.4x106 per vh¢-2)= Z38Igith. vhg-2e -1
MHGARPS 3+ (Q -1 (Y minus 1)°l 400 pg, Y=ol 200 pg ), & PBSY i.p. FALS wjF wkgkr}. w}
25 EioA AHE AAY GviD FES 95t AF(bi-weekly) E EUE S},

WY 2= NSG PF9-2=ol A Ed Z1(Tregs)7F AW §lo] A3 PBMCsE &AL, vl9-22F MHGARPS A & ul=x
T PBSY i.p. FAFE HESATH. RES % BHe 49 Q3 EYo AXE AX f5 249 o8 Az
PBMCs 2 H-E] &35 CD4+(D25+CD12710 M2ES] &2 Alg3 Y(in vitro) TE& E3te] v, 30 o9
of g GviD ¥ee B4 A5 A3 YUY, 2HxE FARR 23E AEeE, 29 SdEHE A9
< FYsT. A 1 (&= M)A, GvHDe] AT (HA A5 >1)2 A3F PBMCsY FAF Foll 29 ol el

&
(i 1; n=2). AW AZ7Ae] 2%3] F7rEAar, 2vhg] vpe-2 5 e 5596 FE] 4 o] fr = A FAT.
PBMCs 2 E#1(Tregs) (i* II; n=3)2.2 FALE wp2o]A], GvHDe ¢ F3= PBMCs ©E3 Hlwsle] A=l
g(Hd HA4 =1 reached after 58 ). A7 ot vle} o], Ed1(Tregs)”t GvHDel tisle] NSG w}
o2 RAPoT BISE AL et F8384, PBMCs @ MHGARPS & (- 111, n=6)E 71X Eg
T1(Tregs)E e vl9-29 A5Es FHE 7SAZAT: DY AF+ o [[25FH rfe2ro 4”36 9) v
Elstth.  MHGARP8S] &% AW A7l PBMCs ©5 (3 1) X+ PBMCs ¥ MHGARPS (i IV; n=4)& & wls-
22 AtololA] BFEA e AAY, Ed1e EAd oEste] vERT. wyAE o @ B Fo nheaR
A7) AEE HHESIGU(E 6B).  tA], PBMCsE 7HAlE B F%5-FARS PBMCs @5 (3 114 469 o)
T IolA 289)3 vlusle] GvHDE 9IRS A AAF L, MHGARPS A2 XE5E AgEHA @& vk (F 119
A 462)¢} Blmate] PBMCs 2 E#L(Tregs) (3 111014 28Y)E wk= mpe 2o X GvHDE oAz, 25
g3lo], AH7]E MIGARPSZE A4l W 217t EdL(Tregs) ] WA 75S A gttE A4S el

»

& ol

borlo ¢

A3lel 50 drb(llamas) Fste] WSS o] &3k A= -hGARP U= 3| (mAbs)

N
wt

NZ3 584 GARP-TGFB1 EgA|9 Ax

A7 I FH o] GARP-TGFB1 H3A= &2zl GARP 2d A (construct) & o]§3to] A=A, A7 GARP
duwd Mde Hddrbsdt TEV-3x A~E# B 2L (EAARNLYFQGAAWSHPQFEKGAAWSHPQFEKGAAWSHPQFEKGAA*) (M @M Z
40)7} AWEE Leucine 628 Fol A=y, Fzho] GARP ©ild MEL A7)k 22 Hurlse TEV-3x -
E® 22 wWEE Leucin 629 o]F o] HaHHrl. GARP-TGFB1 &A= Strep-tlaE E3+ AA Fof,
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[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

S5S0dl 10-2362609

HEK293E Aol A 2wkl GARPS} TGFB 19 3% W3 o= AzxEUt.
gule] W3}

gule] Mgz @ wx P FI G (peripheral blood lymphocytes; PBLs)e] =58 wtolr)g} RNA F5 2 &4
AHS FEL De Haard 5(De Haard H, et al., J. Bact. 187:4531-4541, 2005)°] 7|A® Wz 33},

ulg] o] ghmps B oago)] 71 AE MHGARPS(MHG-8) YU FE 3AS A3 FAE BA417) (flow cytometry)i
slolg 917k GARP 2 TFGR 1S #hrd sl BY Al¥ = WA E 7A). #uls oA = EoF dFold] @
ol 28U FAR WAREAT. ok 107]0] MEE B 28] Fsa, AEE FUF AR 2 Al
o "dojzl F Ao oo LZE E¢7 o]F=HE (Freund’ s incomplete adjuvan ==
o2 ] mlEle] #hubs 17 GARP cDNA 2 Q1ZF TFGB1 cDNA & WEle] E9E2, u We| v
Fol g FYsto] WAs}sgint.

10 mee] X AMELS W WS ZALELY] lste] WSt d 9 Fo] AT v |
o, 400 mee] dHL Chomczynski P &, Anal Biochem. 162: 156-159, 1987 7|A1¥l W o & Ficoll-Paque
gradientE A}g3le] &H|¥ PBLsEHE % RNAZ F%38l7] Yol =589, HTA o E, 450 ugd RNAEZ
FEIA L, o= FZ9 oDNA g4 2 De Haard H 5 (J Biol Chem. 1999 Jun 25; 274(26): 18218-30)°] 7]A|
%l wpe} e Fab 23 AW = (phagemid) holBe]g] o] A=HE f1ek v 9 go]lE AJA(VA R Vi) V-9

o] PR E2 918 AHgslol, 2 PP (1-7x10)9] vheat eholuelels A,

GARP-TGF 31 ZE&Ao] hat W] wr-eo z8d A% 484 GARP-TGFB1 E&A (1 pe/m)ll A ELISAS <]3)
A E Y. 10% o2 HE AR A (sera)9] E} Hje]l FARAQl A ES FHlskgla S| "o
100 peE ZEH el H7pste] A2(RDCNA 1AZF B¢ widstitt.  3x PBS/Tweeme 2 A|H 3 & Z#olE
= 1% 7HAI%)(casein)o] H71E PBSE EEFASATH = 8). Ze] Zhuk 1gG19] o] EAIQl GARP-TGF B =9
Agte HAES Aste] vt~ 3 Fut 1g6l A (FE 27E10, Daley LP, 5, Clin. Diagn Lab Immunol. 12,
2005) % HRP-ZAHE G &d-nf$-2 &3 (Jackson) S AHE-3H= ELISAZ SA 33t

£

ooE

N

5 F 349 F
=

GARP-TGF B1 Eo]& ¢l Fabse] A @ A3z

FabsE @d3ste= A (phage) = 71249 T2 & F S wpa} A|FRs5a, 7|24 3% FAl(display) TZ2EZF
S uet EfAloR F GARP-TGFB1 A% 34 £8&52 zte 2A4E AXE 584 GARP-TGFR 1014 AHS 4

T A Al W] AEage Ao oa HE W= Fabs 50]% ¢ ¢17F GARP-TGF B 15 s3] 9e 35
AT, hGARP 2 hTGF B 1(LAP) HPdM A& hGARP-TGF B 1 E&Ao A3l FabsE 535 0}71 A3 A=A
o, 7R ZREEESS mepA EE golHg g tis] IPTG i (induction)S Faste], 7EAQ 224
8 BY5ela, 96-9 ZH o Ed FHAMAEAE £ (peris)S AF3AT.

Faboll 5o]# ¢l hGARP=TGF B ¢] »=2]d-& ELISAS Ahg&3&to] $=831%th.  hGARP-TGF B 1= maxisorb Z#lo]E
of 12351913}. 1% 7hA1Q1S E§3 PBSE FHAIZE Fot BERAF F 20 FHAEE FEEZYEH Fabs

hGARP-TGF B 10 As}itt.
SIS E FA EA

GARP-TGF B 1/GARP E-o]&<l 22 VI 2 VL ol I =ar, VHl EA43k= (DR3L] Mol 7] %35
VH F(family) = vHedck. 18709 37k Si=Act.  gQld Zbzhe] VHFol A HA e tixs s 285
AA (full) 27F IgG1(LHGI-LHG17) & E243Itt. o83 dd=F F = 84 QZF GARP-TGFB1 &3
of Agsl= 159 EA thele] Biacore® EAEITE. A% /4 917+ GARP-TGFB 1S (M5 H(GE
Healthcare)ol theF 4,000 RUSl 1A= T},

o

4

HEK-293 A3 &= 13 F A& 2 (cynomolgus) GARP-TGF B1 E3HAo] TdEE Ao Ad-> FACS
2 AT, AwEAs GARP E AeEA TRFR1 9Ed MEe AleEs Tz g9 yEg
(peripheral blood lymphocytes, PBMCs)ZH-E] cDNA AZ=2 F2Y3PT. Zgtolmlye AA Ade AXE R
Bl X 9 AlmE -2~ GARP (XM_005579140.1; AMEHE 41) 2 Ales2 TGF B1 (XM_005589338.1;
AT 42)9] AAEE Yol 7| Es . Ale=EF2 GARP 2 Al EG2 TGF Bl BFo gk Al He] 1
HZ PR &2 Z(amplicon) DNA A E EAEQTE. o5 dEe Ada &8 LT, Al=es
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[0417]
[0418]
[0419]
[0420]
[0421]
[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

s=59d 10-2362609
3] pCDNA3.1ol Z=3l4l
g3} wastgich.  LHG-10
AHEH AT (E 9)

2~ GARP ¥ AN &%=E24 TGF B 1 HEK293E A|Eo] UA] A<l (transient) H-2H&S
T}, Al:=ET2 GARP-TGF B 1o 2o Ad-S FACSES ©]-83Fe] <17+ GARP-TGF B 12 9]
2 <lo]x WMol A (LHG-10.3 WA LHG-10.6)E A|:=&7-2 GARP-TGF B 13}9] wxj-wr-gAdo=

AbgE ZElolW = 3hr]9F g}
cgecte CCCCATGCCG cecteeg (A EW B 43)

9
2

>cyno TGFB S1:
>cyno TGFB S2: acaattcctg gegataccte (A EWE 44)
>cyno TGFB AS1: CTCAACCACTGCCGCACAAC (ML & 45)
>cyno TGFB AS2: TCAGCTGCATTTGCAGGAGC (M EHZ 46).
7 9% VK AEH

VK #Q1 MEW2 mAb LHG-109] H3tes F7HA717] 918 AREHJATHE 10). 4
v AQ1(LHG-10°] VHCH1)-& AW =-gfe]E Q1 gtolH e gle] A=JEATE.  3n] A1 L3 wlE 2 5-E
A=, AE A A olE A9l e ds dstrIHste], #A1(display)E 913l 2
g frefe Hele] @944 (bacteriophage) 7F Ao o] Qlvh.  &H] AQ12 AA|M=-gto] E A
ZYsg 1 AEdE DNAE olE Aol HAZH golrdgdE A7 98] E.coli TG1 HXE

sldT). glolmelale] 7] 100 AT

3= (affinity) (shuffling)

B oRelA, A F89 8

W (electroporation) &2 4%
(off-rate) AH A3ty 2z M

=
o digt AEE 95ty $yH YT}, ’i?j(set—up)% microsorb =#|0]
7 GARP-TGF B 19] t}eFal s=oF &7 mj= il gl Fab 4& THx|o 4] Me=Qlct.

©17F GARP-TGF B 1ol W3] =71 JIAS ze=
Ed Az4oz a9 A

A7kstel, o
Ak, AR 7 @AE Re Az WelAE AFsle] "olEY: sow

Z3F 84 QIR GARP-TGF B 1o thal 2wk o] Aj=d 84 U3+ GARP-TGF B 14
3 w
Zte A S Addsky] ste] S7HE AT 3).

Aoz g EAIL E.coli
A7E, 71 5] Ao A

1A A (stringency) S =

A B
EREEEIREEE RIS
2 (input) 79 F& dWoz Waskers Zoly] d, e @woz Mg
]

* 3
VK HEG] e el 7 9AS A9 B us
RI RII RIII RIV RV
rhGARP-TGF 3 ¢ 10 pg/ml 10 pg/ml 10 pg/ml 10 pg/ml 10 pg/ml
lpg/ml 1 ng/ml 1 ng/ml 1 ng/ml 1 pg/ml
0.1pg/ml 0.1pug/ml 0.1pg/ml 0.1pg/ml 0.1pg/ml
] H3 10 pnl 1 ul 1 ul 1 pnl 1 ul
AlA AIRE 0h 2 h 0/N 0/3N 0/6N
zA - 37° C, 100 pg/ml|37° C, 100 1 |37° C, 1001 |37 C, 100
rhGARP-TGF B g/ml rhGARP-TGF|g/ml rhGARP-TGF|g/ml  rhGARP-
in 1% casein B in 1% casein| B in 1% casein|TGFB in 1%
casein
A g TI, IV 2 VERE HA 2479 289 23849s 339, 47 282 22 4 ZolEQ
ml @)l MFHAT FHAEE 285 FHEnr.  olgg FHAEE FEES off-rated F7HA717]
8 BiacoreZ ®#AFAtt.  hlgGl(LHG-10 AlY), 3 Fc <ol N297Q tiAS zte= AExrt gl
(effector-dead) Wola] hlgGl, ¥ =2 ZA3}=E A (resultant) 1gGsE F2YH F7HE off-rated zrE A9

dl /1] Fab 285

At

Biacoredl A9 Z7l¥ A% EAS
cyno GARP/cyno TGF B1 i <17t GARP/IZF TGF Bl1oz A H3slwE HEK-293F A XS AlL3):
Aol A cyno GARP/cyno TGF B 1ellA el mx}-uh
BE LHG-10-D 2 MHG-82 cyno GARP/cyno TGF @1¢] tial] i

A A= ATHE 4).

FS-Adol e E2l5ith. MHGARPS H3h il
21§

_44_

A7t

LHG-10-D IgGs
FACS-7]%*+

WA BT A

ol ANTH(E 9).

=



[0428]

[0429]

[0430]

[0431]

[0432]
[0433]

[0434]

[0435]

[0436]

SS=50dl 10-2362609

¥ 4
AgE 2Ee A% 54
A7A 24 (dissociation) 234 (affinity)
ka  (1/Ms) fold kd Fold KD fold
improvement (1/s) improvement improvement
mlgGl MHGARPS 1.25E+05 N/A 3.39E-05 N/A 2.64E-10 N/A
hIgG1-N2 LHG-10-D 1.42E+05 1.0 2.62E-05 1.0 1.85E-10 1.0
97Q LHG-10.3-D 2.31E+05 0.6 5.18E-06 5.1 2.24E-11 8.3
LHG-10.4-D 3.71E+05 0.4 1.21E-05 2.2 3.27E-11 5.7
LHG-10.5-D 3.83E+05 0.4 1.07E-05 2.4 2.80E-11 6.6
LHG-10.6-D 2.84E+05 0.5 6.15E-06 4.3 2.16E-11 8.6
hlgGl LHG-10 2.39E+05 1.0 3.12E-05 1.0 1.31E-10 1.0
LHG-10.3 2.87E+05 0.8 6.38E-06 4.9 2.22E-11 5.9
LHG-10.4 4.48E+05 0.5 1.30E-05 2.4 2.91E-11 4.5
LHG-10.5 4.15E+05 0.6 1.37E-05 2.3 3.31E-11 4.0
LHG-10.6 2.76E+05 0.9 4.40E-06 7.1 1.59E-11 3.2

A&

i

of 6: = 7H°] 3-hGARP mAbs(MHGARP8 % LHG-10)-2 1%} Tregsell s AAd¥ &4 TGF B1S A

sk

A=E QIZF Tregsye 159 A¥E ®WA A A T6F B1E AAFT.  A7HEP](autocrine) @ FHE
(paracrine) TGF B1 AL Tregs L5 A, L Tregset 37 F5-vwl® Th AlEo] SMAD2 <14H3lE
tH(Stockis, J. . Eur. J. Immunol. 2009, 39:869-882). Tregsel <& TGF B1 /ol GARPZ} E 83X
A3H7] 98], A5 2 E-hGARP mAbse] EA) W BAl AEolA 7F TregsE AF38HglaL, dAE
Foz SMAD29] 14HEtE ZASATE. QA7 Tregse] ¥ (source) A, (DACD25 (D127 MES PBMCs ZH-E]
IHOM ZZ 39t H(Gauthy E et al PLoS One. 2013 Sep 30:8(9):e76186).

, ZE AXE L 2uedd (demethylated) FOXP3i1 W FdxF
3HGlat, ol olEo] Tregsel A473d] =4 w55 AS5S YeERAT.

dZ3k nvle} o] 24kEtE SMAD2E A% TregsollAd AEHU oY, v]-A=F Tregs, TA3IE I-TGF B1
gAle] EAAM A= Tregsoll e HEHA ZUTH(E 11).  4aksleE SMAD2E= MHGARPS(= 11A0A MHG-8=
P E) T LHG-10(% 11B)9] &Ml A] A8 Tregsoll A= @A A=, ol oled 7 /M -
hGARP mAbs7} &4 TGF-B1 XS ATS yeldt. 29719 T2 A28 3-hGARP mAbs ¥4t ofuje)l, 47]¢]
Aoz o] 8753t 3-hGARP mAbsi= Tregsell 9]¢t TGF-B 9 S AASA X vh(= 11).

Mo fo o T

F}-E ofrt
=,

)

MHGARP3 2 LHG-109] A &7d& GARP7} AZF Tregsell 9gk &4 TGF-B1 Aol Fasitte AS e,

A& 7: MHGARPS 2 LHG-102 A& oA 217t Tregse] A4 A4S A3 s,

& WA ool QIFF Tregs7h Had iAo &4 T6F-plo] AFE &8 v T AlZs Aldirh=
2% BFEthH(Stockis, J. et al. Eur. J. Immunol. 2009, 39:869-882). 1=, MHGARPS(MHG-8) % LHG-10
E3E AR el oAl Al Tregel 7I5& Aslsh=A ARISIAT . Tregse] HO2M Treg F2=& AHE

sl oA 9 gAo® 7 Haw (D4ACD25 D127 AE = (D4 T AE ZE(Th AX)S AHesract.

Tregs & Th A¥E v}kl F71AQ mAbse 4] T BA3lo A >(D3 2 >CD28& A=H Ak, = 120] e}

U oukel o], 22 Treg AlS -hGARP mAbe] Z=AJolA  CD4 (D25 127" AEe ZAS 66%7+A] A 8Tk,
A

A= MHG-8 T LHG-109] &Ajoll A Z+zF 36%, 3268 7HAEJ o, 6719 thE 3-hGARP mAbs®] &A=
AR gtk B UwE5S w3k 3-hTGF-B1 mAb X T3 Z E(isotype) WhEFa, MHGARPSS] FE Aol A
T T2 Th BFA(Z2 Th A2)o] HE 2 Treg Al AAZ =4k, MHGARPS(MHG-8)& Z-TGF-B1 A
o] A H|3 FFOZ Treg Ale] AT U A EAS Aslsidlovy, FIRE dxae a8 YehA
AT = 12).

A3 8: AaiAl(inhibitory) 3-hGARP mAbsoll 2]sl] <1215+ o] 9] & (epitopes)

-hGARP mAbs®] Z-& <k(2/35)%to] &4 TGF-B A H Tregsoll 23 AAS 2oty o] Bl-A 3|4 mAbs

2

| oJall 2= ASRFH s dyEZ Adshs olgd eHuEd] AR By, & wHAse
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[0437]

[0438]

[0439]

[0440]

[0441]

S=50dl 10-2362609

Aeld = H-A 3 mAbsell o3 gl Aa g JH& viE (map) 33Tt

GARPE= ©]33}-ZAste (disulfide-linked) GARP/TGF-B1 EFAE IFAs7] Y d- = FAHAHA TGF-B <
At (% 13 2 Stockis 2009b Eur. J. Immunol. 2009. 39: 3315?3322 % Gauthy E 5). =2 @Ha5S &
A hGARP 2 hTGF-B10.2 FAASE FHI} BN AMFEoA FE5-HIH 7 (co-immunoprecipitation, IP) A3
o]§-3le], 3-hGARP mAbs FE3F GARP/TGF-B1 EgtAol Agsl=x 24, o) Yall, 32719 &-hGARP
mAbsE AlP&tth: ol B o] 31709 AMEE mAbs 2 HUH oz o] §7H3 Plato-1 mAboltl. EE
mAbsE EHA 02 GARPE WX A Zth(showing [Ps 12709 tHE A<l mAbse] [PsE YERE = 14A9 ¢%
). Pro-TGF-B1, ¥k oluz} LAP 2 A5 TGF-B1 (5, FAAEA T6GF-B1)-2> 24719 mAbse} A F%
-l 1A A=, ol olE°] GARP/TGF-B1 H3A] ZA3Hs JebArth(E 14A¢] Yebd 6719 mAbs, &7+
2 oz d). WhE | 8709 mAbs(%= 14A¢] UERD 371)E pro- EE ZAZA Q] IGF-B1E FE-H AN 7
2 gkgred, ol o]Eo] A+ GARPOlE ZElA Wt GARP/TGF-B1 B3Aldle 236 ¢3S Jei.

2 UHAES A7) WE&S FE 3R 293T MlaEe] FACS 410 = I13ith(E 14B). HFHH3e 293T+
GARPE WalalA] ¢kgkar, wl$¢ & $=23o] A4 ¢l (endogenous) TGF-B 1S H&3ct.  I-LAP AE 2=

fl

il o
a5 oA ZAAY TGF-B-S HEHA 2UTh. GARP T T6F-L1 @59 dAASe 47 gAY v
, B GARP B TGF-B1 9] % FAHES AAHA T6F-81 23 2 GARPl 23 A
S FEFA(E 14B, 9% s|=~Ea3). A 159 F-hGARP mAbs 23k
25E uERa, &= 13Bell 3719 dell EREHUAT. ARMA 15 (dF F)S pro- ®
A TGF-B1E TEF-HIHAZAANA &= 8719 mAbso|th: o]E-2 hGARP ©HE0 2 FA ALY 293T Ao
AT O, hGARP 2 hIGF-B 12 FAA3E A X ZA3slA &), ol o8 mAbs7t TGF-B19] &
Aol A= T GARPE S AFS & 4 lo], Ay GARPOlRF AddHS YERATH(E 14B: 13@ 189 3709
H3A] mAbsE YERITH. 7 WA 12—3— 22 thE pAbsS Z3Hehth (19719 mAbs, &= 13B9] &3+ &€):
o] 5L hGARP W5 L= hGARP 2 hIGF-p 1= FAASE 293T AlZol 534 Ags =, ol ol&o] #
f GARP 2 GARP/TGF-B1 #gHA] 5o %i%% YEATH = 14BE= o]#fe 159 67019 mAbsE YERHATH).
SulEAL, A HA 25 5709 mAbst hGARP 2 hIGF-B1% FAASE 2937 AXel= At o}, hGARP
Log PANTE Mol AFsHA ZUrH(= 13Be 2% d). o]2]g mAbst GARP/TGF-B1 Aol =
et o} A GARP, AaAd MHGARPS(MHG-8) 2 LHG-10¢1% ZAgalA] &gtk (= 14BE= o3 159 3719
mAbsE YERHTH).

7oA, B oA Ee 5529 mAbs7F A+ GARP ©5(8/32) T GARP ' GARP/TGF-B1 E34](19/32)°l
Agtstta 22U Hoh. A &Ad MHGARPS(MHG-8) 2 LHG-10, T3 3719 H]-A&)A mAbsE Z3HelE 9.7 5719
mAbs7} GARP/TGF-B1 &3 Ao Agsla, A GARPOl = AdtstA] ek, o]k <1249 mele 9 A MHGARPS

2 LHG-10 ®ho] AsPS zHe ol fE AaiAe ¥e

mﬁ fL o

t}e- o7 thekslk mAbsel ¢ of IQa3gk hGARPY 9 9S AH3tsitl.  3-hGARP mAbse] =djgt thd+= wf

H
-gkg o] It el E | HA-EAE mGARP/hGARP 7w gtE o3 3lsls

f

9-2> GARP(mGARP) ol whafl = oz
2P E(E 154, 9% ) E AL, o5 AUl A AF 2o et hTGFBlO] DAY gle A
Elo| A 2037 M|Xeo] A7 3} ‘i’it}. BE 71Wgte 293T M2e] ZWAA B3 oz ddds 1A

mAb= FA O Z FRIHAT (= 154, 2820 3| =EF]).  nGARP/hGARP 7]Hetel tigh At o€ (%= 154, 10
Mol tHEAQN mAbs)-& 7H7te] ?‘% -hGARP mAboll ©]&F ZAgte] T @3 hGARPS] FoS &eld &= Q== vy, A
7] W82 mAbs7F hGARP] thFeh el tf-&at= Dol Ex o] U= = 15Boll ak= vk A WAl do 3l
= mAbst 20 WA 101 o}v] %=AF(hGARPy-101) S ESS= 99, T WA E9 mAbse hGARPipi-1, Al WA €9
mAbs = hGARPy4i-507, Yl WA B9] mAbst hGARPogs-332, 2 THAN WA EC] mAbsi= hGARPss-es”t B 8T, 18]
w, 2% 98 2esk 498 e o, A4 MHGARPS(=H A MHG-82 HAIE) B LHG-10°] <3 <145
= CYEZ= v-Asd wmAbse] A FEHA FSkrh: MHGARPS % LHG-10, LHG-3, -12 % -134€
hGARP .10 S ¥ 3F8F= GARP/TGF-B S3tAo] A gslit).

)4

U]‘O/\ tﬂ le)

A7 GARPyg1-118] AE-2 3709 24 X9 3719 E82HE X3ste, 14719 obv) =2k (amino-

acid, aa) fIAeIA Zol7} YATH(E 158, 9% dd). & YPAELS hGARpe] 3709 W H HAS A2 318l

o 7o) WA A, 101-1419] o 2R 3702 A3 aae AlE]Ei= mGARPOIA WA= aad] <3

A = A S, AEE mAbse] AF el 7|xste] v EE pTeR-BoF $7] HA-AE WolAE 2937
4

1
Aol FAADSAG. WolAdl ulg AF AWo mibse] 3 FHE AL, ol AL 8l 77

r\
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[0442]

[0443]

[0444]

[0445]

[0446]

[0448]

S=50dl 10-2362609

o}1] = AF hGARP o113, hGARPss-127, =X hGARPis-13©] Z83F Ao|th.  MHGARPS(EHA A MHIG-8=2 WHA®) ¢
LHG-10S ¥ 38sl= X9 mAbsE hGARPzr1307F ZLATHE 13B). W 671 3 471= =% hGARPel A d s}
L, MHG-8 2 LHG-10 wko] GARP/TGF B 1 EHEA ] @ eholl Al hGARP 31307t 2 2.3 mAbsSiT).

A7|25E, 2 UEzES MHGARPS 2 LHG-10¢] 9J3F TGFR A4 Y Asls RE tE, H|-Aa|A, 3-hGARP
mAbsel ol&) ¢lAEE A= OE JquEZY At 5 dAES sy,

A3l 9: AA el Al 3-hGARPe o]t S17F Tregs 7]52] A3

LIATE EOR. WA el U wibsr} A2 Treg 1TE AT F AL Aol Ao

Auﬁ%]%%%UmmwwmmM%@N@ﬁdWﬂﬁy (NSG) mhg-2=ef QIZF Tx o &35 A E(PBMCs) <

ol 5o 7 K xenoigeneic graft-versus—host disease(GVHD)2] =@l *}%¥5191f4. NSG wh§-2= Alo]EF}

A As7E EFESAAL, 715HQ T, B 2 NK A7 Aojw]o], PBUCsS] AW FoAR QIZF T AlEe] g G874

9l H¥FS 7FesHAl k. PBMC ©l% 30 WA 40 %, T%ﬂ@@mwm)ﬂ%*bﬂb+1ﬂﬂEM}%@~

A4 T "HaxTe g4 uoll, xenogeneic GVHDE A4S th(Shultz, Nat Rev Immunol. 2012 Nov;12(11):786-
A

98). N7 REo A, 217F PBMCsE ZtE Q7 Tregse FEF-o]%L GVHDE FA A% 3 (Hannon et al.
Transfusion. 2014 Feb;54(2):353-63), o)== AJA] Wlol| A ¢17F Tregsoll Al 3-hGARP mAbse] A& &A4LS A s}t
5 AFseltt.

B g =L 2tz A 9] TregsE 2 EE glE Qb PBMCS(3><10 / vF-2)E
o

= SG whg-2moll o] FAHTH(E
164). QIZF Tregs9 9do=, E WAPaE ] H

N 5
o WelA A =

oz
N
=2
N
)y
4,
ja
Iz
o
N
N
)
>,
o
i

(DA'CD25" (D127 A 2 Ab&a}oleh. ek, mloxi= o)A 32 A W 1 & uj%, MHGARS(EWo] MHG-80.%
HWAE), F-TGF-B1, THEE 2T Tt PBSE FHHAY. GVHDY F94 3= BEFA &4, oFA
o, W8S = Fd(icterus), ¥ E Z =371 §8ked, o5 with JJEia‘oPiiﬁk

vl el 592 A8ES TS (E 16B), & 7o AFd
Aol Nzste], AW AA=(H GVHD H4>1) mAbE WA
FollA PBMC ©]%F9] 28 Ul®] 414 Fof #FHATE. Tregs®] F&-ol5 &
] 729 o HAEAI, o= It Treg’} xenogeneic o thdk Q13 T

ERitl.  PBMCs 2 Tregs® ©]5%¥ mF9-2o] MHGARPSS] Fol:= Tregsd H &% &7E xﬂ716}
PBMCsWHS WHe ul9->ofl A w2 A HASIATH( o5 & 28 WA 449 %), MHGARPSel| 2|3l Treg <A 7]
AdE F45k F-T6F-81 FAZ #FE 3F vt sERE x2S advt gl

JERNATHE 16C). A7)

Ave
FEY dED S W ofF g
3

8 & o
>
EY
%

)
o ™
», ol

N

R Fgete], 271 82 MHGARP8ZE A Al ol A QIZF Tregse] M A-AA A< 7153 Afghs vt

T,

A EEE AHTEHEE

J

SEQUENCE LISTING
<110> Universite Catholique de Louvain
LUCAS Sophie
<120> ANTI-GARP PROTEIN AND USES THEREOF
<130> CV - 285/PCT
<160> 52
<170> BiSSAP 1.3
<210> 1
<211> 662
<212> PRT
<213> Homo sapiens

<400> 1
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Val

Pro

Leu

65

Ser

Thr

Thr

Leu

Leu

145

Leu

Phe

Leu

Leu

225

Ala

His

Ser

Arg Pro Gln

Ala Gln His

Ser

Asp

50

Thr

His

Asp

130

Thr

Leu

Thr

210

Ser

Glu

Phe

Asn

Cys

35

Thr

Ser

Asn

Leu

Leu

115

Leu

Arg

Asp

195

Cys

Cys

Phe

Pro

Asn

275

20

Pro

100

Ser

Ser

Leu

Leu

180

Leu

Asn

Gln

Asp

260

Leu

Ile Leu Leu Leu Leu

5

Gln Asp Lys Val

Val

Thr

Leu

Pro

Thr

165

His

Pro

Ser

Ser

Leu

245

Leu

Ile

Leu Gly Leu

Leu

Gly

70

Ser

Leu

Asn

Ser

150

Arg

Ser

Arg

Asp

Ile

230

Thr

Ala

Arg

Asp

55

Phe

Phe

Ser

Ser

135

Leu

His

Asn

Leu

Phe

215

Glu

Trp

Ala

Leu

40

Leu

Tyr

Leu

Leu

Leu

120

Leu

His

Thr

Val

Thr

200

Ser

Ala

Leu

Leu

Pro

280

Pro

25

Leu

Ser

Thr

Tyr

Thr

Phe

Leu

185

His

Leu

Phe

Asp

Pro

265

Thr

Ala Leu
10

Cys Lys

Gln Val

Gly Asn

Ala Leu

75
Pro Gly
90

His Asn

Pro Leu

Ser Gly

Leu Ser

155
Arg Asp
170

Met Asp

Leu Asn

Gln Gln

Gln Thr

235
Leu Arg
250

Arg Leu

Gly Pro

Leu

Met

Pro

Arg

Pro

Leu

140

Leu

Met

Leu

Leu

220

Ala

Glu

Ile

Pro

Thr

Val

Ser

45

Leu

His

Phe

Leu

Arg

125

Leu

Pro

Ser

205

Arg

Ser

Asn

Tyr

Gln

285

Leu Gly

15
Asp Lys
30

Val Leu

Arg Ser

Leu Asp

GIn Ala

95
Ala Met
110

Val Thr

Glu Arg

Glu Asn

Ala Leu

175
Asp Gly
190

Arg Asn

Val Leu

Gln Pro

Lys Leu

255
Leu Asn
270

Asp Ser
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Leu

Lys

Pro

Leu
80

Leu

Ser

Leu

Ser

160

Ser

Asp

Gln

240

Leu

Leu

Lys
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Gly Ile His
290

Pro Ser Gly

305

Asp Leu Ser

His Leu Thr

Thr Phe Glu
355
Asp Leu Ser
370
Leu Gly Ser
385

Leu Pro Pro

Leu Gln Gly

Pro Ser Gly
435
Ser Leu Val
450
His Thr Pro
465

Val Ala Thr

Phe Ile Cys
515
Leu Pro Ala
530
Asn Asn Ser
545

Thr Ser Leu

Ala Pro

Asn Ala

Tyr Asn

325
Ser Leu
340

Ala Arg

His Asn

Leu Arg

Tyr Thr

405
Asn Arg
420

Cys Val

Asp Asn

Leu Thr

Gly Ala

485

Gly Asn

500

Leu Lys

Trp Thr

Phe Ser

Arg Arg

565

Ser

Ser

310

Cys

Arg

Thr
390

Phe

Val

Glu
470

Leu

Gly

Arg

Gln

Leu

550

Leu

Glu Gly Trp
295

Gly Arg Pro

Ile Glu Leu

Phe Leu Asn
345
Leu Gly Ser
360
Leu Glu Thr
375

Leu Leu Leu

Ala Asn Leu

Ser Pro Cys
425
Phe Ser Gly
440
Ile Glu Leu
455

Leu Asp Leu

Gly Gly Leu

Leu Met Val
505
Leu Asn Leu
520
Ala Val Ser
535

Leu Pro Gly

Tyr Leu Gln

Ser Ala Leu Pro Leu Ser

Leu Ser

315

Ile Pro

330

Leu Ser

Leu Pro

Leu Glu

395

Ala Ser

Ile Thr

Leu Arg

Ser Ser

475

490

Leu Gln

Ala Glu

Leu Glu

Ser Ala

555

Gly Asn

570

300

Asp

Arg

Cys

Leu

380

Asn

Leu

Pro

Ser

460

Asn

Ser

Val

Asn

Val

540

Met

Pro

Leu Leu Asn

Ser Phe Leu
335
Asn Cys Leu
350
Leu Met Leu
365

Gly Ala Arg

Ala Leu Arg

Gln Arg Leu
415
Asp Glu Pro
430
Leu Arg Ser
445

Gly Ala Phe

Pro Gly Leu

Leu Glu Val
495
Asp Leu Pro
510
Arg Leu Ser
525

Leu Asp Leu

Gly Gly Leu

Leu Ser Cys

975
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Leu

320

Arg

Leu

Asp
400

Asn

Leu

Leu

480

Leu

Cys

His

Arg

Glu

560

Cys
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Gly Asn Gly Trp Leu Ala Ala Gln Leu His

580
Asp Ala Thr Gln
595
Ser Leu Ser His
610
Asn Ile Asn Leu
625

Leu Leu Thr Thr

Asn Gln Gln Tyr
660

<210> 2

<211> 10

<212> PRT

585

Asp Leu Ile Cys Arg Phe

600

Arg Pro Glu Asp Cys

615

e Ile Ile Leu Thr Phe

Leu Ala Ala Cys Cys Cys

650

<213> Artificial Sequence

<220>

<223> VH-CDR1

<400> 2

Gly Phe Ser Leu Thr Gly Tyr Gly Ile Asn

1
<210> 3
<211> 16

<212> PRT

10

<213> Artificial Sequence

<220>

<223> VH-CDR2

<400> 3

Gln Gly Arg Val Asp Val
590
Ser Ser Gln Glu Glu Val
605
Glu Lys Gly Gly Leu Lys
620
Ile Leu Val Ser Ala Ile
635 640
Val Arg Arg Gln Lys Phe

655

Met Ile Trp Ser Asp Gly Ser Thr Asp Tyr Asn Ser Val Leu Thr Ser

1
<210> 4
<211> 13

<212> PRT

10

<213> Artificial Sequence

<220>

<223> VH-CDR3

15
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<400> 4

Asp Arg Asn Tyr Tyr Asp Tyr Asp Gly Ala Met Asp Tyr

1 5 10
<210> 5

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR1

<400> 5

Lys Ala Ser Asp His Ile Lys Asn Trp Leu Ala
1 5 10
<210> 6

211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR2

<400> 6

Gly Ala Thr Ser Leu Glu Ala

1 5

<210> 7

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR3

<400> 7

GIn Gln Tyr Trp Ser Thr Pro Trp Thr
1 5

<210> 8

<211> 140

<212> PRT

<213> Artificial Sequence

<220>

<223> heavy chain variable region
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<400> 8
Met Ala Val Leu Ala Leu Leu Phe Cys Leu Val
1 5 10
Ile Leu Ser Gln Val Gln Leu Lys Glu Ser Gly
20 25
Pro Ser Gln Ser Leu Ser Ile Thr Cys Thr Val
35 40
Thr Gly Tyr Gly Ile Asn Trp Val Arg Gln Pro
50 55
Glu Trp Leu Gly Met Ile Trp Ser Asp Gly Ser
65 70 75
Val Leu Thr Ser Arg Leu Arg Ile Ser Lys Asp
85 90
Val Phe Leu Lys Met Asn Ser Leu GIn Val Asp
100 105
Tyr Cys Ala Arg Asp Arg Asn Tyr Tyr Asp Tyr
115 120
Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser
130 135
<210> 9
<211> 127
<212> PRT
<213> Artificial Sequence
<220>
<223> light chain variable region
<400> 9
Met Lys Phe Pro Ser Gln Leu Leu Leu Phe Leu
1 5 10
Gly Ile Ile Cys Asp Ile GIn Val Thr Gln Ser
20 25
Val Ser Leu Gly Asp Arg Val Thr Ile Thr Cys
35 40
Ile Lys Asn Trp Leu Ala Trp Tyr Gln Gln Lys
50 95
Arg Leu Leu Val Ser Gly Ala Thr Ser Leu Glu

65 70 75

Thr

Pro

Ser

Pro

60

Thr

Asn

Asp

Asp

Ser

140

Leu

Ser

Lys

Pro

60

Ala

Phe Pro Ser Cys
15
Gly Leu Val Ala
30
Gly Phe Ser Leu
45

Gly Lys Gly Leu

Asp Tyr Asn Ser
80
Ser Asn Ser Gln
95
Thr Ala Arg Tyr
110
Gly Ala Met Asp

125

Phe Arg Ile Thr
15
Ser Tyr Leu Ser
30
Ala Ser Asp His
45

Gly Ile Ala Pro

Gly Val Pro Ser

80
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Arg Phe Ser Gly Ser Gly Ser Gly Lys Asn Phe Thr Leu Ser Ile Thr

85 90

95

Ser Leu GIn Thr Glu Asp Val Ala Thr Tyr Tyr Cys Gln Gln Tyr Trp

100 105

110

Ser Thr Pro Trp Thr Phe Gly Gly Gly Thr Thr Leu Glu Ile Arg

115 120
<210> 10
<211> 420
<212> DNA
<213> Artificial Sequence
<220>
<223> heavy chain variable region
<400> 10
atggctgtcc tggcattact cttctgectg gtaacattcce
gtgcagctga aggagtcagg acctggectg gtggegecct
tgcaccgtct cagggttctc attaaccgge tatggtataa
ggaaagggtc tggagtggct gggaatgata tggagtgatg
gttctcacat ccagactgag gatcagtaag gataattcca
atgaacagtc tgcaagttga tgacacagcc aggtactatt
tatgattacg acggggctat ggactactgg ggtcaaggaa
<210> 11
<211> 381
<212> DNA
<213> Artificial Sequence
<220>
<223> light chain variable region
<400> 11
atgaagtttc cttctcaact tctgctcttc ctgctgttca
gacatccagg tgacacaatc ttcatcctac ttgtctgtat
attacttgca aggcaagtga ccacattaaa aattggttag
ggaattgctc ctaggctctt agtttctggt gcaaccagtt
agattcagtg gcagtggatc tggaaagaat ttcactctca
gaagatgttg ctacttatta ctgtcaacag tattggagta
ggcaccactc tggagatcag a
<210> 12

<211> 41

125

caagctgtat
cacagagcct
actgggttcg
gaagcacaga
atagccaggt
gtgccagaga

cctcagtcac

gaatcacagg
ctctaggaga
cctggtatca
tggaagctgg
gcattaccag

caccgtggac
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ccttteccag
gtccatcaca
ccagcctcca
ctataattca
tttcttaaaa
tcgaaactac

cgtctectca

cataatatgt
cagggtcacc
gcagaaacca
ggttccttca
tcttcagact

gttcggtgga

60
120
180
240
300
360

420

60
120
180
240
300
360

381
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<212> PRT
<213> Artificial Sequence
<220>
<223> conformational epitope
<400> 12
His Leu Ser Leu Ala His Asn Arg Leu Ala Met Ala Thr Ala Leu Ser
1 5 10 15
Ala Gly Gly Leu Gly Pro Leu Pro Arg Val Thr Ser Leu Asp Leu Ser
20 25 30
Gly Asn Ser Leu Tyr Ser Gly Leu Leu
35 40
<210> 13
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> VH-CDR1 LHG-10
<400> 13
Ser Tyr Tyr Ile Asp
1 5
<210> 14
<211> 17
<212> PRT
<213> Artificial Sequence
<220>
<223> VH-CDR2 LHG-10
<400> 14
Arg Ile Asp Pro Glu Asp Gly Gly Thr Lys Tyr Ala Gln Lys Phe Gln
1 5 10 15
Gly
<210> 15
<211> 17
<212> PRT
<213> Artificial Sequence
<220>

<223> VH-CDR3 LHG-10
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<400> 15

Asn Glu Trp Glu Thr Val Val Val Gly Asp Leu Met Tyr Glu Tyr Glu
1 5 10 15
Tyr

<210> 16

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR1 LHG-10

<220>

<221> SITE

<222> 5

<223> X is Sor T

<220>

<221> SITE

<222> 7

<223> X is Sor V

<220>

<221> SITE

<222> 9

<223> X is Yor F

<400> 16

GIn Ala Ser Gln Xaa Ile Xaa Ser Xaa Leu Ala
1 5 10
<210> 17

211> 7

<212> PRT

<213> Artificial Sequence

<220>

<221> SITE

<222> 1

<223> X is Sor T

<220>

<223> VL-CDR2 LHG-10

<220>
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<221> SITE

<222> 2

<223> X isAor T
<220>

<221> SITE

<222> 4

<223> X is R or 1
<220>

<221> SITE

<222> 5

<223> X is L or P
<220>

<221> SITE

<222> 6

<223> X is Q or K
<400> 17

Xaa Xaa Ser Xaa Xaa Xaa Thr
1 5
<210> 18

<211> 9

<212> PRT

<213> Artificial Sequence
<220>

<223> VL-CDR3 LHG-10
<220>

<221> SITE

<222> 4

<223> X is D, A, Yor V
<220>

<221> SITE

<222> 6

<223> X is A, Lor V
<220>

<221> SITE

<222> 8

<223> X is Vor P
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<400> 18

Gln Gln Tyr Xaa Ser Xaa Pro Xaa Thr
1 5

<210> 19

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR1 LHG-10

<400> 19

Gln Ala Ser Gln Ser Ile Ser Ser Tyr Leu Ala
1 5 10
<210> 20

211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR2 LHG10

<400> 20

Gly Ala Ser Arg Leu Gln Thr

1 5

<210> 21

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR3 LHG10

<400> 21

GIn Gln Tyr Asp Ser Leu Pro Val Thr
1 5

<210> 22

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR1 LHG10.3
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<400> 22

GIn Ala Ser Gln Ser Ile Val Ser Tyr Leu Ala
1 5 10
<210> 23

211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR2 LHG10.3

<400> 23

Gly Ala Ser Arg Leu Gln Thr

1 5

<210> 24

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR3 LHG10.3

<400> 24

GIn Gln Tyr Ala Ser Ala Pro Val Thr

1 5

<210> 25

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR1 LHG10.4

<400> 25

Gln Ala Ser Gln Ser Ile Ser Ser Tyr Leu Ala
1 5 10
<210> 26

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR2 LHG10.4

_58_

S50l 10-2362609



<400> 26

Gly Thr Ser Arg Leu Lys Thr
1 5

<210> 27

<211> 9

<212> PRT

<213> Artificial Sequence
<220>

<223> VL-CDR3 LHG10.4
<400> 27

Gln Gln Tyr Tyr Ser Ala Pro Val Thr
1 5

<210> 28

<211> 11

<212> PRT

<213> Artificial Sequence
<220>

<223> VL-CDR1 LHG10.5
<400> 28

GIn Ala Ser Gln Thr Ile Ser Ser Phe Leu Ala
1 5 10
<210> 29

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> VL-CDR2 LHG10.5
<400> 29

Arg Ala Ser Ile Pro Gln Thr
1 5

<210> 30

<211> 9

<212> PRT

<213> Artificial Sequence
<220>

<223> VL-CDR3 LHG10.5
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<400> 30

Gln Gln Tyr Val Ser Ala Pro Pro Thr
1 5

<210> 31

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR1 LHG10.6

<400> 31

Gln Ala Ser Gln Ser Ile Ser Ser Tyr Leu Ala
1 5 10
<210> 32

211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR2 LHG10.6

<400> 32

Gly Ala Ser Arg Leu Lys Thr

1 5

<210> 33

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> VL-CDR3 LHG10.6

<400> 33

GIn Gln Tyr Ala Ser Val Pro Val Thr
1 5

<210> 34

<211> 126

<212> PRT

<213> Artificial Sequence

<220>

<223> heavy chain variable region of sequence of LHG10
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<400> 34
Glu Val Gln Leu Val Gln Pro Gly Ala Glu Leu Arg Asn
1 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe
20 25
Tyr Ile Asp Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
35 40 45
Gly Arg Ile Asp Pro Glu Asp Gly Gly Thr Lys Tyr Ala
50 55 60
Gln Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Thr Ser
65 70 75
Val Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
85 90
Ala Arg Asn Glu Trp Glu Thr Val Val Val Gly Asp Leu
100 105
Tyr Glu Tyr Trp Gly Gln Gly Thr Gln Val Thr Val Ser
115 120 125
<210> 35
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Light chain variable region of sequence LHG10
<400> 35
Asp Ile GIn Met Thr Gln Ser Pro Thr Ser Leu Ser Ala
1 5 10
Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Ser Ile
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Lys
35 40 45
Tyr Gly Ala Ser Arg Leu Gln Thr Gly Val Pro Ser Arg
50 55 60
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile Ser Gly
65 70 75
Glu Asp Ala Gly Thr Tyr Tyr Cys Gln GIn Tyr Asp Ser

85 90

Ser Gly Ala
15

Thr Ser Tyr

30

Glu Trp Met

Gln Lys Phe

Thr Ala Tyr
80
Tyr Tyr Cys
95
Met Tyr Glu
110

Ser

Ser Leu Gly
15

Ser Ser Tyr

30

Leu Leu Ile

Phe Ser Gly

Leu Glu Ala
30
Leu Pro Val

95
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1]
Jm
el

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

<210> 36

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Light chain variable region of sequence of LHG10.3

<400> 36

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

1 5 10 15

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

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Lys Leu Leu Ile

35 40 45
Tyr Gly Ala Ser Arg Leu Gln Thr Gly Val Pro Ser Arg Phe Ser Gly
50 95 60

Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile Ser Gly Leu Glu Ala

65 70 75 80

Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr Ala Ser Ala Pro Val

85 90 95

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

<210> 37

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> Light chain variable region of sequence of LHG10.4

<400> 37

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

1 5 10 15

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

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Lys Leu Leu Ile

35 40 45
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Tyr Gly Thr Ser Arg Leu Lys Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile Ser Gly Leu Glu Ala
65 70 75 80
Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr Tyr Ser Ala Pro Val
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Leu Lys
100 105
<210> 38
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Light chain variable region of sequence of LHG10.5
<400> 38
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Pro Ser Leu Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Thr Ile Ser Ser Phe
20 25 30
Leu Ala Trp Tyr His Gln Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile
35 40 45
Tyr Arg Ala Ser Ile Pro Gln Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile Gly Gly Leu Glu Ala
65 70 75 80
Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr Val Ser Ala Pro Pro
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Leu Lys
100 105
<210> 39
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Light chain variable region of sequence of LHG10.6

<400> 39
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Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Asn Ile Leu Ile
35 40 45
Tyr Gly Ala Ser Arg Leu Lys Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile Ser Gly Leu Glu Ala
65 70 75 80
Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr Ala Ser Val Pro Val
85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Leu Lys
100 105
<210> 40
<211> 45
<212> PRT
<213> Artificial Sequence
<220>
<223> human GARP truncated and tagged
<400> 40
Glu Ala Ala Glu Asn Leu Tyr Phe Gln Gly Ala Ala Trp Ser His Pro
1 5 10 15
Gln Phe Glu Lys Gly Ala Ala Trp Ser His Pro Gln Phe Glu Lys Gly
20 25 30
Ala Ala Trp Ser His Pro Gln Phe Glu Lys Gly Ala Ala
35 40 45
<210> 41
<211> 4216
<212> RNA
<213> Macaca fascicularis
<220>

<223> predicted cynomolgus GARP

<400> 41
ggtggggcag ctgagtggec tgcegectect cgggecgtga cccecggggtce tggegegggg 60
tgggacccgg gggcegggttt gegcaaaatg tgccgagact gcccgggaga ggaactgegg 120
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ccgegetgag
ggeetggetg
tgccagggtce
gatctctctg
cttcgtcacc
gcectgacce
ctgagtgccg
agcctgtaca
tcactggcgg
ctggagcagc
ggcctgecece
ttcagccttc
acggcctccc
ctgctccatt
aacctcatcc
gagggctggt
tcccagetct
cttgagcacc
gaggceegge
ctggagacac
ggcaatgccc
ctcaacctgc
agctgtgtgg
atagagctgc
tccaaccctg
gtcectggceac
tgcctcaage
gctgtgtcac
gccatgggtg
tgctgtggcea
acccaggacc
cccgaggact
atactggtct
aagtttaacc
gcctgaggta

gaactctggt

ccagagccat
cacaacacca
tgggcctgcet
ggaaccagct
tggacctgag
acctggagca
gtggtetggg
gecggectget
agaacagtct
ttgacctgca
acctgaccca
agcagctgceg
agccccaggce
tcceegacct
ggctccccac
cagccctgec
tgaatctgga
tgacctccct
gctcaggcetce
tggaactggg
tgcgggacct
aggggaaccg
ccttetetgg
tcagggcagg
ggctggaggt
tgcagggcaa
ggctcaatct
tggaggtgct
gccetggagac
atggectggcet
tgatctgcecg
gtgagaaggg
ctgccatcect
aacagtataa
cagagaagag

ctccaaattg

gagccccecag
agacaaagtg
ccaggtcccc
gcggagtatce
caccaatgag
cctcagectg
cceectgeca
ggageggctg
gactcgcectce
tagcaacgtg
tctcaacctt
ggtgctggac
cgagttccag
ggccgegetce
agggccacce
cctctcaacce
tttgagctac
gtgcttectg
cctgecectge
cgccagagcece
gcctcecatac
ggtcagceccce
catcgcctcc
ggccttecte
ggccacaggg
tgggttgacg
tgccgagaac
ggacctgcega
cagcctcecegg
ggcagcccag
cttcagctcc
ggggctcaag
cctcaccacg
agcctaaaga
tgaggactga

caacccggga

atcctgcetgce
gcatgtaaga
ttggtgctcc
ctggcctcac
atcaacttcc
gctcacaacc
cgtgtgacct
ctaggggagg
acccgecaca
ctgatggaca
tccaggaatt
ctgagctgca
ctcacctggc
ccgagactca
caggacagca
cccaatggga
aatgagattg
aacctcagca
ctgatgctcc
ctggggtcect
acctttgcca
tgtggggggc
ctccgcagcec
cataccccac
gccttgacag
gtcctgcagg
cgcctgagec
aacaacagct
cgcectetacce
ctgcaccagg
Caggaggagg
aacatcaacc
ctggccacct
agccgggaga
ctcaaggtca

cacctttctce

tcctggecect
tggtggacaa
cgcecggacac
ccetgggett
tccagccagg
ggctggegat
ccctggacct
cacccagcct
cctteecggga
tcgaggatgg
ccctecacctg
acagcattga
ttgacctgcg
tctacctgaa
agggcatcca
atgtcagtgc
aactcatccc
gaaactgctt
ttgatttaag
tgcggacact
acctggccag
cgaatgagcc
tgagcctggt
tgactgagct
gcetggagge
tggacctgcc
accttcccege
tcagcctcect
tgcaggggaa
gcegtgtgga
tgtccctgag
tcatcatcat
gctgetgtgt
cactctaggt
cacagtgacc

tgccgecetge
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gctgacccta
gaaggtctcg
tgagaccctt
ctacacggca
agccttccag
ggccactgeg
gtctgggaac
gcataccctce
catgcctgceg
cgcecttcecgag
catctccgac
ggcctttcag
ggagaacaaa
cttgtccaac
cgcgecttcec
ccgececcectt
cgacagcttt
gcggaccttt
ccacaatgcc
gctcctacag
cctgcagcegg
cggceccgee
ggataatgag
ggacctttct
ctccttggaa
ctgcttcatc
ctggacacag
gccaggcagt
tccactcagce
cgtggacgcec
ccacgtgcgt
cctcacctte
ccgeceggeag
caatggggga
caggatccca

tgcatcagcg

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

2280
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ggtgaccccce
ttcagggaca
actttgtgcc
cctcaagaat
gtgtgcttag
ttcgatgcga
atttgtctga
ctctctgaaa
tggatctggt
gcecggceact
tcatgttaca
catcgcagcc
tttgcaccca
agcccttgga
atctccttcee
tgtctccagg
tggctccaca
cctetetecee
ttccatcctt
attccctttt
attgcacaga
gagcctetgg
gtgatgtcct
tgcctectcea
agataacccc
tgggaccaac
gtctggcetca
cccattttac
agccagggcet
tcacaaccac
ggtcctcacg
ggccegeagec
taattttgga
<210> 42

<211> 2188

<212> RNA

ttcecegggcet
gcagggaata
acactctgct
ctcccagtct
ggcctgaggt
agagtcctgc
gacatttcca
atgaaaagct
gctgttagge
ggaccattcc
cagcctgatc
ccgeettgge
gcttggcaga
ggttggtatt
agggccccag
gectgatcett
tagcccgagce
aggcaggcag
tccaccctgg
cctctattga
tggggaaact
ggaaaaaaaa
ctcttggctg
tgcaggattt
ctatccctca
tcaagacctt
tgatgtgggc
agaggagaac
aggccctggt
aggtgctact
cctgatcttt
caggcctcgg

gaagca

gcactttggg
atgttgacct
ctgggcactg
ggtaggaggg
gtgaaagccc
cccagccatg
agcagactgt
tatgaccgga
gggceegegge
gtctectget
ccagtactgc
tgctaagcca
tgtggatgtg
ttatccccat
ctaactaatg
tgccactgca
agggtctgga
ctgcaggcgc
tgtgggttct
gcagagcctg
gaggcttagg
gagagcccta
tcacatcaca
tttttttcce
tagcatggag
gtgttgetgt
tcagtaatgt
accgaggecc
gatgtgtgga
gcacgtgaca
gaaaacacta

gaccaactct

tccagetgtg
atcagatcaa
ggaatgcetgg
agtgctacag
gggactccegg
ccagggtgag
ttgtcacatc
agagagaatt
ggctccagea
ctggacaggc
tctaagcgcc
agagctaaaa
aatccaagcc
tttataaaag
ccttaggtga
ggggetgceag
agtatcctgt
tctectecte
cctgttctct
gagtttgaga
aagagaatga
tttggggatg
agataatgct
tcttggaaaa
tcatgagctg
cttcatcatc
gcaagaaaat
agaggaagtt
gcacccagge
ctcttectta
cacaatgctg

ttgtataacc

gaagccagaa
caaatcttca
gaaataagat
agccgegtgg
agctcggcag
agagggccaa
ttctgataat
ggagccatac
gggtetggtt
cgtcteectg
gtcecetgece
ccttagatat
tgtgtctgcec
aggaaactga
gattcaaacc
gccgttaagt
gctatgcata
ctctgectta
ctgtgctctt
ctattgaatc
aacttgtgga
agattagggg
ggctccaaac
ataggtagaa
tctgggaaga
ttacctgtgc
gaaaatgcca
aagggagagt
agacccagtc
ggcctggagg
ctgtcagttc

tacctgaatg
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gttgggeggt
ctgagcatct
acactcccgce
tgaccacgca
geceeegetgg
gcetgggagg
gactttcagt
gagtgtgtct
aaggggtcca
cctggcactc
agcccttctce
ctgattctgt
cctatatgac
agttctacaa
ctcatacttc
ggacaggaag
cctgetctcet
gtttcectee
gcatgctctce
caacctccce
gagctataca
ttggaccata
ttcctttetg
aggctcaccc
atggacacgc
ttggcccaca
ctctetecac
caatgggcag
ctggttggga
ccaaggtgtg
ccaggaccca

tattaaaaac

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200

4216
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<213> Macaca fascicularis
<220>

<223> cynomolgus TGF (1

<400> 42

ccgeegecect tcecgegeectg ggecatctece cteccaccte cctecgegga tcagecagac 60
tgcgagggec ccggeecgggg geagggggga cgeccegtec ggggeacece cceggetetg 120
agcecgeccge ggggecggee tcggecegga geggaggaag gagtcegeega ggageagect 180
gaggccccag agtctgagac gagccgeege cgecccegee actgegggga ggagggggag 240
gaggagceggg aggagggacg agetggtcgg gagaagagga aaaaaacttt tgagactttt 300
ccgttgecge tgggagecgg aggegegggg acctettgge gegacgetge cccgegagga 360
ggcaggactt ggggacccca gaccgectcece ctttgecgee ggggacgett getcecectece 420
tgccecectac acggegtcecce tcaggegecce ccattccgga ccagecctcg ggagtcegecg 480
acccggcectce ccgcaaatac ttttccccag acctcgggeg caccceccctge acgecgectt 540
catcceccecgge ctgtetectg ageccecgeg catcctagac cttttetcect ccaggagacg 600
gatctctctc cgacctgeca cagatccect attcaagacc acccaccttc tggtaccaga 660
tctcgeccat ctaggttatt tccgtgggat actgagacac ccccggtcca agecteccct 720
ccaccactgc gececttetee ctgaggacct caactttcec tcgaggecct cctacctttt 780
cccgggagac ccccagecce tgcaggggeg gggectcececece accacgcetag cectgttege 840
cctcteggea gtgecggggg gegecgectce cecceccatgecg cectecggge tgeggetget 900
gcegetgetg ctaccgetge tgtggetact ggtgetgacg cctggeegge cggecgeegg 960

actatccacc tgcaagacta tcgacatgga gctggtgaag cggaagegcea tcgaggecat 1020
ccgeggecag atcctgtcecca agetgegget cgecageccce ccgagcecagg gggaggtgece 1080
gceceggececg ctgeccgagg cegtgetege cctgtacaac agcaccegeg accgggtgge 1140
cggggagagt gcggageegg aacccgaacc ggaggecgac tactacgeca aggaggtcac 1200
ccgegtgcta atggtggaaa cccacaacga aatctatgac aagttcaagc agagcacaca 1260
cagcatatat atgttcttca acacatcaga gctccgagaa gcagtacctg aacctgtgtt 1320
gctcteecegg geagagetge gtetgetgag getcaagtta aaagtggage agecatgtgga 1380
gctgtaccag aaatacagca acaattcctg gegatacctc agcaaccgge tgetggegee 1440
cagcgactcg ccggagtggt tgtcttttga tgtcaccgga gttgtgegge agtggttgag 1500
ccgcggaggg gaaattgagg getttegect tagcecgeccac tgetcectgtg acagcaaaga 1560
taacacactg caagtggaca tcaacgcagg gttcactacc ggccgecgag gtgacctgge 1620
caccattcat ggcatgaacc ggcctttcet gettctcatg gecaccecge tggagagggce 1680
ccaacatctg caaagctccc ggcaccgecg agcecctggac accaactact gcttcagcetce 1740
cacggagaag aactgctgeg tgcggcaget gtatattgac ttccgcaagg acctceggetg 1800
gaagtggatc cacgagccca agggctacca tgccaacttc tgectgggac cctgececta 1860

catttggagc ctggacacgc agtacagcaa ggtcctggec ctgtacaacc agcataacce 1920
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gggcgectceg geggegeegt getgegtgece gcaggegetg gagecgetge ccatcgtgta
ctacgtgggce cgcaagccca aggtggagcea getgtccaac atgatcgtge getectgcaa
atgcagctga ggccccgtce cgecccgeee cacceeggea ggeccggece cgeececgece
cgcceecget gecttgeect tgggggetgt atttaaggac acccegtgecce caageccacce
tggggcccca ttaaagatgg agagagga

<210> 43

<211> 23

<212> DNA

<213> Artificial Sequence

<220>

<223> cyno TGFB S1

<400> 43

cgcctececece atgecgecect ccg

<210> 44

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> cyno TGFB Sens 2

<400> 44

acaattcctg gcgatacctce

<210> 45

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> cyno TGFB Anti-Sens 1

<400> 45

ctcaaccact gccgcacaac

<210> 46

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> cyno TGFB Anti-Sens 2

<400> 46
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tcagctgcat ttgcaggagce 20
<210> 47
<211> 231
<212> PRT
<213> Artificial Sequence
<220>
<223> human IgGl: Fc region of LHG-10
<400> 47
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
1 5 10 15
Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
20 25 30
Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
35 40 45
Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
50 95 60
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
65 70 75 80
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
85 90 95
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
100 105 110
Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
115 120 125
Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
130 135 140
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
145 150 155 160
Ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
165 170 175
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
180 185 190
Lys Leu Thr Val Asp Lys Ser Arg Trp GIn Gln Gly Asn Val Phe Ser
195 200 205
Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

210 215 220
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Leu Ser Leu Ser Pro Gly Lys

225
<210> 48
<211> 330

<212> PRT

230

<213> Artificial Sequence

<220>

<223> Heavy chain constant domain of LHG-10

<220>

<221> SITE

<222> 297

<223> wherein X is N or Q

<400> 48
Ala Ser Thr
1

Ser Thr Ser

Phe Pro Glu
35
Gly Val His
50
Leu Ser Ser
65

Tyr Ile Cys

Lys Val Glu

Pro Ala Pro
115
Lys Pro Lys
130
Val Val Val
145

Tyr Val Asp

Glu Gln Tyr

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Xaa

Gly Pro Ser
5

Gly Thr Ala

Val Thr Val

Phe Pro Ala
95
Val Thr Val
70
Val Asn His
85

Lys Ser Cys

Leu Leu Gly

Thr Leu Met
135
Val Ser His
150
Val Glu Val
165

Ser Thr Tyr

Val

Ser

40

Val

Pro

Lys

Asp

120

Ile

Glu

His

Arg

Phe Pro Leu

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

10

Gly

Asn

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Pro Ser

Val Lys

30
Ala Leu
45

Gly Leu

Gly Thr

Lys Val

Cys Pro

110

Leu Phe

125

Glu Val

Lys Phe

Lys Pro

Leu Thr
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Ser Lys
15

Asp Tyr

Thr Ser

Tyr Ser

Gln Thr

80
Asp Lys
95

Pro Cys

Pro Pro

Thr Cys

Asn Trp

160
Arg Glu
175

Val Leu
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180 185 190
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240
Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
260 265 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn
290 295 300
Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330
<210> 49
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Light chain constant domain of LHG-10
<400> 49
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
1 5 10 15
Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

65 70 75 80
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oin
1]
Jm
el

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 50
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> heavy chain variable region
<400> 50
GIn Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln
1 5 10 15
Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr
20 25 30
Gly Ile Asn Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45
Gly Met Ile Trp Ser Asp Gly Ser Thr Asp Tyr Asn Ser Val Leu Thr
50 55 60
Ser Arg Leu Arg Ile Ser Lys Asp Asn Ser Asn Ser Gln Val Phe Leu
65 70 75 80
Lys Met Asn Ser Leu Gln Val Asp Asp Thr Ala Arg Tyr Tyr Cys Ala
85 90 95
Arg Asp Arg Asn Tyr Tyr Asp Tyr Asp Gly Ala Met Asp Tyr Trp Gly
100 105 110
Gln Gly Thr Ser Val Thr Val Ser Ser
115 120
<210> 51
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> light chain variable region
<400> 51
Asp Ile Gln Val Thr Gln Ser Ser Ser Tyr Leu Ser Val Ser Leu Gly

1 5 10 15
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Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Asp His Ile Lys Asn Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Ile Ala Pro Arg Leu Leu Val
35 40 45
Ser Gly Ala Thr Ser Leu Glu Ala Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Lys Asn Phe Thr Leu Ser Ile Thr Ser Leu Gln Thr
65 70 75 80
Glu Asp Val Ala Thr Tyr Tyr Cys Gln Gln Tyr Trp Ser Thr Pro Trp
85 90 95
Thr Phe Gly Gly Gly Thr Thr Leu Glu Ile Arg
100 105
<210> 52
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> VH-CDR1
<400> 52
Gly Tyr Gly Ile Asn

1 5
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\
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\
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SP2neo cells

\
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\
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\
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+ hGARP hGARP
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<<+i(\<

B Lymphocytes

\

Fab cDNA libraries

\

Selection by phage display on
recombinant hnGARP/hTGF-B1

\

Sequencing and cloning of Fabs
into @ human IgG1 backbone

\

Llama-derived
anti-hGARP mAbs
(LHG-1 to -17)
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<210> 1
<211> 662
<212> PRT

<213> Homo sapiens

<400> 1

Met Arg Pro Gln Ile Leu Leu Leu Leu Ala Leu Leu Thr Leu Gly Leu

1

5

Ala Ala Gln His Gln Asp Lys Val

Val Ser Cys
35
Pro Asp Thr
50
Leu Ala Ser
65

Ser Thr Asn

Thr His Leu

Thr Ala Leu

115

Leu Asp Leu
130

Leu Gly Glu

145

Leu Thr Arg

GIn Leu Asp

Phe Glu Gly

195

Leu Thr Cys

20

Gln Val

Glu Thr

Pro Leu

Glu Ile

85
Glu His
100

Ser Ala

Ser Gly

Ala Pro

Leu Thr

165
Leu His
180

Leu Pro

Ile Ser

Leu Gly Leu
40
Leu Asp Leu
55
Gly Phe Tyr
70

Ser Phe Leu

Leu Ser Leu

Gly Gly Leu

120

Asn Ser Leu
135

Ser Leu His

150

Arg His Thr

Ser Asn Val

Arg Leu Thr

200

Asp Phe Ser

10 15

Pro Cys Lys Met Val Asp Lys Lys
25 30
Leu Gln Val Pro Ser Val Leu Pro
45
Ser Gly Asn Gln Leu Arg Ser Ile
60
Thr Ala Leu Arg His Leu Asp Leu
75 80

Gln Pro Gly Ala Phe GIn Ala Leu

90 95
Ala His Asn Arg Leu Ala Met Ala
105 110
Gly Pro Leu Pro Arg Val Thr Ser
125
Tyr Ser Gly Leu Leu Glu Arg Leu
140
Thr Leu Ser Leu Ala Glu Asn Ser

155 160

Phe Arg Asp Met Pro Ala Leu Glu
170 175
Leu Met Asp Ile Glu Asp Gly Ala
185 190
His Leu Asn Leu Ser Arg Asn Ser
205

Leu Gln GIn Leu Arg Val Leu Asp
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Leu

225

His

Ser

Pro

305

Asp

His

Thr

Asp

Leu

385

Leu

Leu

Pro

Ser

210

Ser Cys Asn

Glu Phe Gln

Phe Pro Asp

260

Asn Asn Leu
275

[le His Ala

290

Ser Gly Asn

Leu Ser Tyr

Leu Thr Ser

340

Phe Glu Ala
355

Leu Ser His

370

Gly Ser Leu

Pro Pro Tyr

Gln Gly Asn
420
Ser Gly Cys

435

Leu Val Asp

450

Ser Ile

230
Leu Thr
245

Leu Ala

Ile Arg

Pro Ser

Ala Ser

310
Asn Glu
325

Leu Cys

Arg Arg

Asn Ala

Arg Thr

390
Thr Phe
405

Arg Val

Val Ala

Asn Glu

215

Glu Ala Phe

Trp Leu Asp

Ala Leu Pro

265

Leu Pro Thr
280

Glu Gly Trp

295

Gly Arg Pro

Ile Glu Leu

Phe Leu Asn

345

Leu Gly Ser
360

Leu Glu Thr

375

Leu Leu Leu

Ala Asn Leu

Ser Pro Cys
425
Phe Ser Gly

440

Ile Glu Leu

455

220

Gln Thr Ala

235
Leu Arg Glu
250

Arg Leu Ile

Gly Pro Pro

Ser Ala Leu

300

Leu Ser Gln
315

Ile Pro Asp

330

Leu Ser Arg

Leu Pro Cys

Leu Glu Leu

380
GIn Gly Asn
395
Ala Ser Leu
410

Gly Gly Pro

Ile Thr Ser

Leu Arg Ala

460

Ser Gln Pro Gln

240
Asn Lys Leu Leu
255
Tyr Leu Asn Leu
270
GIn Asp Ser Lys
285

Pro Leu Ser Ala

Leu Leu Asn Leu
320

Ser Phe Leu Glu

335
Asn Cys Leu Arg
350
Leu Met Leu Leu
365

Gly Ala Arg Ala

Ala Leu Arg Asp
400
Gln Arg Leu Asn
415
Asp Glu Pro Gly
430
Leu Arg Ser Leu

445

Gly Ala Phe Leu
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His Thr Pro Leu
465

Val Ala Thr Gly

Ala Leu Gln Gly
500

Phe Ile Cys Leu

515
Leu Pro Ala Trp
530
Asn Asn Ser Phe
545

Thr Ser Leu Arg

Gly Asn Gly Trp

580

Asp Ala Thr Gln
595
Ser Leu Ser His
610
Asn Ile Asn Leu
625

Leu Leu Thr Thr

Asn Gln Gln Tyr

660
<210> 2
<211> 10
<212> PRT
<213>
<220><223>
<400> 2

Thr

Ala

485

Asn

Lys

Thr

Ser

Arg

565

Leu

Asp

Val

Leu
645

Lys

Glu Leu Asp Leu
470

Leu Gly Gly Leu

Gly Leu Met Val
505

Arg Leu Asn Leu

520
GIn Ala Val Ser
535
Leu Leu Pro Gly
550

Leu Tyr Leu Gln

Ala Ala GIn Leu

585

Leu Ile Cys Arg
600
Arg Pro Glu Asp
615
Ile Ile Leu Thr
630

Ala Ala Cys Cys

Artificial Sequence

VH-CDR1

Ser

490

Leu

Leu

Ser

570

His

Phe

Cys

Phe

Cys

650

Ser Asn Pro Gly Leu Glu

475

Ala Ser Leu Glu

GIn Val Asp Leu
510

Glu Asn Arg Leu

525
Glu Val Leu Asp
540
Ala Met Gly Gly
555

Asn Pro Leu Ser

Gln Gly Arg Val

590

Ser Ser Gln Glu
605
Glu Lys Gly Gly
620
Ile Leu Val Ser
635

Val Arg Arg Gln

_98_
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Pro

Ser

Leu

Leu

Cys

575

Asp

Glu

Leu

Ala

Lys

655

480

Leu

Cys

His

Arg

560

Cys

Val

Val

Lys

640

Phe
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Gly Phe Ser Leu Thr Gly Tyr Gly Ile Asn

1 5 10
<210> 3
<211> 16
<212>  PRT

<213> Artificial Sequence
<220><223> VH-CDR2

<400> 3

Met Ile Trp Ser Asp Gly Ser Thr Asp Tyr Asn Ser Val Leu Thr Ser

1 5 10
<210> 4
<211> 13
<212> PRT

<213> Artificial Sequence

<220><223> VH-CDR3

<400> 4

Asp Arg Asn Tyr Tyr Asp Tyr Asp Gly Ala Met Asp Tyr

1 5 10
<210> 5
<211> 11
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR1
<400> 5

Lys Ala Ser Asp His Ile Lys Asn Trp Leu Ala

1 5 10
<210> 6
<211> 7
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR2
<400> 6

Gly Ala Thr Ser Leu Glu Ala

_99_
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1 5
<210> 7
<211> 9
<212> PRT
<213> Artificial Sequence
<220><223> VL-CDR3
<400> 7

Gln Gln Tyr Trp Ser

1 5
<210> 8
<211> 140
<212> PRT
<213> Artificial Sequence
<220><223>
<400> 8

Thr Pro Trp Thr

heavy chain variable region

Met Ala Val Leu Ala Leu Leu Phe Cys Leu Val

1

10

Thr

Ile Leu Ser Gln Val Gln Leu Lys Glu Ser Gly Pro

20

25

Pro Ser Gln Ser Leu Ser Ile Thr Cys

35

40

Thr Val

Ser

Thr Gly Tyr Gly Ile Asn Trp Val Arg Gln Pro Pro

Glu Trp Leu Gly Met

65

55

70

Val Leu Thr Ser Arg Leu Arg Ile Ser

Val Phe Leu Lys Met

85

100

105

Tyr Cys Ala Arg Asp Arg Asn Tyr Tyr

Tyr Trp Gly Gln Gly

115

120

Thr Ser Val Thr

Ile Trp Ser Asp Gly Ser

75

60

Thr

Phe Pro Ser
15
Gly Leu Val

30

Gly Phe Ser
45

Gly Lys Gly

Asp Tyr Asn

Lys Asp Asn Ser Asn Ser

90

Asp Tyr

Val Ser

Asn Ser Leu Gln Val Asp Asp

Asp

Ser

95

Thr Ala Arg

110
Gly Ala Met

125

- 100 -
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Leu

Leu

Ser

80

Tyr

Asp
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130 135 140
<210> 9
<211> 127
<212> PRT

<213> Artificial Sequence

<220><223> light chain variable region

<400> 9

Met Lys Phe Pro Ser Gln Leu Leu Leu Phe Leu Leu Phe Arg Ile Thr

1 5 10 15

Gly Ile Ile Cys Asp Ile Gln Val Thr Gln Ser Ser Ser Tyr Leu Ser
20 25 30
Val Ser Leu Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Asp His
35 40 45
Ile Lys Asn Trp Leu Ala Trp Tyr Gln Gln Lys Pro Gly Ile Ala Pro
50 95 60
Arg Leu Leu Val Ser Gly Ala Thr Ser Leu Glu Ala Gly Val Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Lys Asn Phe Thr Leu Ser Ile Thr

85 90 95
Ser Leu GIn Thr Glu Asp Val Ala Thr Tyr Tyr Cys Gln Gln Tyr Trp
100 105 110

Ser Thr Pro Trp Thr Phe Gly Gly Gly Thr Thr Leu Glu Ile Arg

115 120 125
<210> 10
<211> 420
<212> DNA

<213> Artificial Sequence

<220><223> heavy chain variable region

<400> 10

atggctgtcc tggcattact cttctgectg gtaacattcc caagectgtat cctttcccag 60
gtgcagctga aggagtcagg acctggcectg gtggegecct cacagagect gtccatcaca 120
tgcaccgtct cagggttctc attaaccgge tatggtataa actgggttcg ccagcectcca 180

- 101 -



ggaaagggtc tggagtggct gggaatgata tggagtgatg gaagcacaga ctataattca
gttctcacat ccagactgag gatcagtaag gataattcca atagccaggt tttcttaaaa
atgaacagtc tgcaagttga tgacacagcc aggtactatt gtgccagaga tcgaaactac

tatgattacg acggggctat ggactactgg ggtcaaggaa cctcagtcac cgtctcectca

<210> 11
<211> 381
<212> DNA

<213> Artificial Sequence

<220><223> light chain variable region

<400> 11

atgaagtttc cttctcaact tctgctcttc ctgectgttca gaatcacagg cataatatgt
gacatccagg tgacacaatc ttcatcctac ttgtctgtat ctctaggaga cagggtcacc
attacttgca aggcaagtga ccacattaaa aattggttag cctggtatca gcagaaacca
ggaattgctc ctaggctctt agtttctggt gcaaccagtt tggaagetgg ggttcecttca

agattcagtg gcagtggatc tggaaagaat ttcactctca gcattaccag tcttcagact

gaagatgttg ctacttatta ctgtcaacag tattggagta caccgtggac gttcggtgga

ggcaccactc tggagatcag a

<210> 12
<211> 41
<212> PRT

<213> Artificial Sequence

<220><223> conformational epitope

<400> 12

His Leu Ser Leu Ala His Asn Arg Leu Ala Met Ala Thr Ala Leu Ser
1 5 10 15

Ala Gly Gly Leu Gly Pro Leu Pro Arg Val Thr Ser Leu Asp Leu Ser

20 25 30

Gly Asn Ser Leu Tyr Ser Gly Leu Leu

35 40
<210> 13
<211> 5

- 102 -

240
300
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420

60
120
180
240

300

360

381
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<212> PRT
<213> Artificial Sequence
<220><223> VH-CDR1 LHG-10
<400> 13

Ser Tyr Tyr Ile Asp

1 5
<210> 14
<211> 17
<212> PRT

<213> Artificial Sequence
<220><223> VH-CDR2 LHG-10
<400> 14

Arg Ile Asp Pro Glu Asp Gly Gly Thr Lys Tyr Ala Gln Lys Phe Gln

1 5 10 15
Gly
<210> 15
<211
> 17
<212>  PRT

<213> Artificial Sequence
<220><223> VH-CDR3 LHG-10
<400> 15

Asn Glu Trp Glu Thr Val Val Val Gly Asp Leu Met Tyr Glu Tyr Glu

1 5 10 15
Tyr
<210> 16
<211> 11
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR1 LHG-10
<220><221> SITE

<222> ()

<223> XisSor T

- 103 -



<220><221> SITE
<222> (7

<223> XisSorV
<220><221> SITE
<222>  (9)

<223> XisYorF

<400> 16

Gln Ala Ser Gln Xaa Ile Xaa Ser Xaa Leu Ala

1 5 10
<210> 17
<211> 7
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR2 LHG-10
<220><221> SITE

<222> (1)

<223> XisSorT
<220><221> SITE

<222>  (2)

<223> XisAorT
<220><221> SITE

<222>  (4)

<223> XisRor I
<220><221> SITE

<222> ()

<223> XisLorP
<220><221> SITE

<222>  (6)

<223> X is Q or K

<400> 17

Xaa Xaa Ser Xaa Xaa Xaa Thr
1 5

<210> 18

- 104 -
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<211> 9

<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR3 LHG-10
<220><221> SITE

<222>  (4)

<223> XisD, A, Yor V
<220><221> SITE

<222>  (6)

<223> XisA LorV
<220><221> SITE

<222>  (8)

<223> XisVorP

<400> 18

Gln Gln Tyr Xaa Ser Xaa Pro Xaa Thr

1 5
<210> 19
<211> 11
<212> PRT

<213> Artificial Sequence

<220><223> VL-CDR1 LHG-10
<400> 19

GIn Ala Ser Gln Ser Ile Ser Ser Tyr Leu Ala

1 5 10
<210> 20
<211> 7
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR2 LHG10
<400> 20

Gly Ala Ser Arg Leu Gln Thr

1 5
<210> 21
<211> 9

- 105 -
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<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR3 LHG10
<400> 21

GIn Gln Tyr Asp Ser Leu Pro Val Thr

1 5
<210> 22
211> 11
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR1 LHG10.3
<400> 22

Gln Ala Ser Gln Ser Ile Val Ser Tyr Leu Ala

1 5 10
<210> 23
<211> 7
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR2 LHG10.3
<400> 23

Gly Ala Ser Arg Leu Gln Thr

1 5
<210> 24
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR3 LHG10.3
<400> 24

GIn Gln Tyr Ala Ser Ala Pro Val Thr

1 5
<210> 25
<211> 11
<212> PRT

- 106 -
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<213> Artificial Sequence
<220><223> VL-CDR1 LHG10.4
<400> 25

GIn Ala Ser Gln Ser Ile Ser Ser Tyr Leu Ala

1 5 10
<210> 26
<211> 7
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR2 LHG10.4
<400> 26

Gly Thr Ser Arg Leu Lys Thr

1 5
<210> 27
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> VL-CDR3 LHG10.4

<400> 27

Gln Gln Tyr Tyr Ser Ala Pro Val Thr

1 5
<210> 28
<211> 11
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR1 LHG10.5
<400> 28

GIn Ala Ser GIn Thr Ile Ser Ser Phe Leu Ala

1 5 10
<210> 29
<211> 7
<212> PRT

<213> Artificial Sequence

<220><223> VL-CDRZ LHG10.5

- 107 -
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<400> 29

Arg Ala Ser Ile Pro Gln Thr

1 5
<210> 30
<«<21l> 9
<212>
PRT

<213> Artificial Sequence
<220><223> VL-CDR3 LHG10.5
<400> 30

Gln Gln Tyr Val Ser Ala Pro Pro Thr

1 5
<210> 31
<211> 11
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR1 LHG10.6
<400> 31

Gln Ala Ser Gln Ser Ile Ser Ser Tyr Leu Ala

1 5 10
<210> 32
<211> 7
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR2 LHG10.6
<400> 32

Gly Ala Ser Arg Leu Lys Thr

1 5
<210> 33
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> VL-CDR3 LHG10.6

<400> 33

- 108 -
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Gln Gln Tyr Ala Ser

Val Pro Val Thr

1 5
<210> 34
<211> 126
<212> PRT
<213> Artificial Sequence
<220><223>

<400> 34
Glu Val GIn Leu Val
1 5

Ser Val Lys Val Ser

20
Tyr Ile Asp Trp Val
35
Gly Arg Ile Asp Pro
50
Gln Gly Arg Val Thr
65
Val Glu Leu Ser Ser

85

Ala Arg Asn Glu Trp
100

Gln Pro Gly Ala Glu Leu Arg Asn Ser

10

Cys Lys Ala Ser Gly Tyr Arg Phe Thr

25

30

heavy chain variable region of sequence of LHG10

Gly Ala
15

Ser Tyr

Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

40

45

Glu Asp Gly Gly Thr Lys Tyr Ala Gln Lys Phe

55

60

Phe Thr Ala Asp Thr Ser Thr Ser Thr

70

75

Leu Arg Ser Glu Asp Thr Ala Val Tyr

90

Glu Thr Val Val Val Gly Asp Leu Met

105

110

Tyr Glu Tyr Trp Gly Gln Gly Thr Gln Val Thr Val Ser Ser

115
<210> 35
<211> 107
<212> PRT
<213> Artificial
<220><223> Light
<400> 35

Asp Ile Gln Met Thr

1 5

120

Sequence

125

Ala Tyr
80
Tyr Cys

95

Tyr Glu

chain variable region of sequence LHG10

GIn Ser Pro Thr Ser Leu Ser Ala Ser Leu Gly

10

- 109 -
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Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln
20 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
35 40
Tyr Gly Ala Ser Arg Leu Gln Thr Gly Val Pro
50 55
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile
65 70 75

Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr

85 90

Thr Phe Gly Gln Gly Thr Lys Val Glu Leu Lys

100 105
<210> 36
<211> 107
<212> PRT

<213> Artificial Sequence

<220><223> Light chain variable region of sequence of LHG10.3

<400> 36

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu
1 5 10

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln

20 25

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
35 40
Tyr Gly Ala Ser Arg Leu Gln Thr Gly Val Pro
50 55
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile
65 70 75
Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr
85 90

Thr Phe Gly Gln Gly Thr Gly Val Glu Leu Lys

100 105

Ser Ile Ser Ser

30

Pro Lys Leu Leu

45

Ser Arg Phe Ser

60

Ser Gly Leu Glu

Asp Ser Leu Pro

95

Tyr

80

Val

Ser Ala Ser Leu Gly

15

Ser Ile Val Ser Tyr

30

Pro Lys Leu Leu Ile

45

Ser Arg Phe Ser Gly

60

Ser Gly Leu Glu Ala

80

Ala Ser Ala Pro Val

- 110 -
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<210> 37

<211> 107

<212> PRT

<213> Artificial
<220><223> Light
<400> 37

Asp Ile Gln Met Thr

1 5

Asp Arg Val Thr Ile
20

Leu Ala Trp Tyr Gln

35
Tyr Gly Thr Ser Arg
50
Ser Gly Ser Gly Thr
65
Glu Asp Ala Gly Thr
85

Thr Phe Gly Gln Gly

100
<210> 38
<211> 107
<212> PRT
<213> Artificial
<220><223> Light
<400> 38

Asp Ile GIn Met Thr

1 5

Sequence

chain variable region of sequence of LHG10.4

Gln Ser Pro Ser Ser

10

Thr Cys Gln Ala Ser

25

Gln Lys Pro Gly Gln

40

Leu Lys Thr Gly Val

55

Ser Phe Thr Leu Thr

70

Tyr Tyr Cys Gln Gln

90

Thr Lys Val Glu Leu

Sequence

chain variable region of sequence of LHG10.5

105

Leu

Pro

75

Tyr

Lys

Ser Ala Ser Leu

15

Ser Ile Ser Ser

30

Pro Lys Leu Leu

45

Ser Arg Phe Ser

60

Ser Gly Leu Glu

Tyr Ser Ala Pro

95

Tyr

80

Val

GIn Ser Pro Ser Ser Leu Ser Pro Ser Leu Gly

10

15

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Thr Ile Ser Ser Phe

20

25

30

Leu Ala Trp Tyr His Gln Lys Pro Gly GIn Pro Pro Lys Leu Leu Ile

35

40

45

-111 -
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Tyr Arg Ala Ser Ile Pro Gln Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile Gly Gly Leu Glu Ala
65 70 75 80
Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr Val Ser Ala Pro Pro
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Leu Lys

100 105
<210> 39
<211> 107
<212> PRT

<

213> Artificial Sequence
<220><223> Light chain variable region of sequence of LHG10.6
<400> 39
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Asn Ile Leu Ile
35 40 45

Tyr Gly Ala Ser Arg Leu Lys Thr Gly Val Pro Ser Arg Phe Ser Gly

50 55 60
Ser Gly Ser Gly Thr Ser Phe Thr Leu Thr Ile Ser Gly Leu Glu Ala
65 70 75 80
Glu Asp Ala Gly Thr Tyr Tyr Cys Gln Gln Tyr Ala Ser Val Pro Val
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Leu Lys

100 105
<210> 40
<211> 45
<212> PRT

<213> Artificial Sequence
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<220><223>

<400> 40

human GARP truncated and tagged

Glu Ala Ala Glu Asn Leu Tyr Phe Gln Gly Ala Ala Trp Ser His Pro

1

5

10

15

Gln Phe Glu Lys Gly Ala Ala Trp Ser His Pro Gln Phe Glu Lys Gly

20

25

30

Ala Ala Trp Ser His Pro Gln Phe Glu Lys Gly Ala Ala

35
<210> 41
<211> 42
<212> RN

16

A

40

<213> Macaca fascicularis

<220><221>

<222> (1

unsure

)..(4216)

<223> predicted cynomolgus GARP

<400> 41
ggtggggcag
tgggaccegg
ccgegetgag
ggeetggetg
tgccagggtc
gatctctctg

cttcgtcacc

gccectgacce
ctgagtgccg
agcctgtaca
tcactggcgg
ctggagcagc
ggcctgececce

ttcagccttce

acggcctccc

ctgagtggcc
gggegggttt
ccagagccat
cacaacacca
tgggcctgcet
ggaaccagct

tggacctgag

acctggagca
gtggtetggg
gecggectget
agaacagtct
ttgacctgca
acctgaccca

agcagctgceg

agcecccaggc

tgcgectcect
gcgcaaaatg
gagccccecag
agacaaagtg
ccaggtcccc
gcggagtatce

caccaatgag

cctcagcectg
cceectgeca
ggageggctg
gactcgcectce
tagcaacgtg
tctcaacctt

ggtgctggac

cgagttccag

cgggeegtga
tgccgagact
atcctgcetgce
gcatgtaaga
ttggtgctcce
ctggcectcac

atcaacttcc

gctcacaacc
cgtgtgacct
ctaggggagg
acccgecaca
ctgatggaca
tccaggaatt

ctgagctgca

ctcacctggc

45

cceeggggtce
gcccgggaga
tcctggecect
tggtggacaa
cgcecggacac
ccetgggett

tccagccagg

ggctggegat
ccctggacct
cacccagcct
cctteecggga
tcgaggatgg
ccctecacctg

acagcattga

ttgacctgcg

tggcgegggg
ggaactgcegg
gctgacccta
gaaggtctcg
tgagaccctt
ctacacggca

agccttccag

ggccactgeg
gtctgggaac
gcataccctce
catgcctgceg
cgecttcecgag
catctccgac

ggcctttcag

ggagaacaaa

- 113 -
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180
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420

480
540
600
660
720
780

840

900

S50l 10-2362609



ctgctccatt
aacctcatcc
gagggctggt
tcccagetct
cttgagcacc

gaggceeegse

ctggagacac
ggcaatgccc
ctcaacctgc
agctgtgtgg
atagagctgc
tccaaccctg

gtcctggeac

tgcctcaagce
gectgtgtcac
gccatgggtg
tgctgtggcea
acccaggacc
cccgaggact

atactggtct

aagtttaacc
gcctgaggta
gaactctggt
ggtgaccccce
ttcagggaca
actttgtgcc

cctcaagaat

gtgtgcttag
ttcgatgcga
atttgtctga

ctctctgaaa

tcceegacct
ggctccccac
cagccctgec
tgaatctgga
tgacctccct

gctcaggcetce

tggaactggg
tgcgggacct
aggggaaccg
ccttetetgg
tcagggcagg
ggctggaggt

tgcagggcaa

ggctcaatct
tggaggtgct
gcctggagac
atggctggct
tgatctgccg
gtgagaaggg

ctgccatcct

aacagtataa
cagagaagag
ctccaaattg
ttcceggget
gcagggaata
acactctgct

ctcccagtct

ggcctgaggt
agagtcctgc
gacatttcca

atgaaaagct

ggccegegetce
agggccaccce
cctctcaacc
tttgagctac
gtgcttectg

cctgeectge

cgccagagece
gcctcecatac
ggtcagcccc
catcgcctcc
ggccttecte
ggccacaggg

tgggttgacg

tgccgagaac
ggacctgega
cagcctcecegg
ggcagccecag
cttcagctcc
ggggctcaag

cctcaccacg

agcctaaaga
tgaggactga
caacccggga
gcactttggg
atgttgacct
ctgggcactg

ggtaggaggg

gtgaaagccc
cccagccatg
agcagactgt

tatgaccgga

ccgagactca
caggacagca
cccaatggga
aatgagattg
aacctcagca

ctgatgctcc

ctggggtcct
acctttgcca
tgtggggggc
ctccgecagcec
cataccccac
gccttgacag

gtcctgcagg

cgcctgagec
aacaacagct
cgectcetacc
ctgcaccagg
Ccaggaggagg
aacatcaacc

ctggccacct

agcecgggaga
ctcaaggtca
cacctttcte
tccagctgtg
atcagatcaa
ggaatgcetgg

agtgctacag

gggactccgg
ccagggtgag
ttgtcacatc

agagagaatt

tctacctgaa
agggcatcca
atgtcagtgc
aactcatccc
gaaactgctt

ttgatttaag

tgcggacact
acctggccag
cgaatgagcc
tgagcctggt
tgactgagct
gcetggagge

tggacctgcc

accttccecege
tcagcctcect
tgcaggggaa
gcegtgtgga
tgtcectgag
tcatcatcat

gctgetgtgt

cactctaggt
cacagtgacc
tgccgecetge
gaagccagaa
caaatcttca
gaaataagat

agccgegtgg

agctcggcag
agagggccaa
ttctgataat

ggagccatac

cttgtccaac
cgcgecttcec
ccgecececectt
cgacagcttt
gecggaccttt

ccacaatgcc

gctcctacag
cctgcagcegg
cggceccgee
ggataatgag
ggacctttct
ctccttggaa

ctgcttcatc

ctggacacag
gccaggcagt
tccactcagc
cgtggacgcc
ccacgtgcegt
cctcacctte

ccgeeggeag

caatggggga
caggatccca
tgcatcagcg
gttgggeggt
ctgagcatct
acactcccgce

tgaccacgca

gceeegetgg
gcetgggagg

gactttcagt

gagtgtgtct

- 114 -

960
1020
1080
1140
1200

1260

1320
1380
1440
1500
1560
1620

1680

1740
1800
1860
1920
1980
2040

2100

2160
2220
2280
2340
2400
2460

2520

2580
2640
2700

2760
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tggatctggt
gcceceggeact

tcatgttaca

catcgcagcc
tttgcaccca
agcccttgga
atctccttcee
tgtctccagg
tggctccaca

cctetetecce

ttccatcctt
attccctttt
attgcacaga
gagcctetgg
gtgatgtcct
tgcctectca

agataacccc

tgggaccaac
gtctggcetca
cccattttac
agccagggct
tcacaaccac
ggtcctcacg

ggecegeagec

taattttgga

<210> 42

gctgttagge
ggaccattcc

cagcctgatc

ccgeettgge
gcttggcaga
ggttggtatt
agggccccag
gectgatcett
tagcccgagce

aggcaggceag

tccaccctgg
cctctattga
tggggaaact
ggaaaaaaaa
ctcttggetg
tgcaggattt

ctatccctca

tcaagacctt
tgatgtggge
agaggagaac
aggccctggt
aggtgctact
cctgatcttt

caggcctcgg

gaagca

<211> 2188

<212> RNA

gggeegegge
gtctectget

ccagtactgc

tgctaagcca
tgtggatgtg
ttatccccat
ctaactaatg
tgccactgca
agggtctgga

ctgcaggcgc

tgtgggttct
gcagagcctg
gaggcttagg
gagagcccta
tcacatcaca

tttttttece

tagcatggag

gtgttgectgt
tcagtaatgt
accgaggecc
gatgtgtgga
gcacgtgaca
gaaaacacta

gaccaactct

<213> Macaca fascicularis

<220><221>

<222> (1

unsure

)..(2188)

ggctccagcea

ctggacaggc

tctaagcgcc

agagctaaaa
aatccaagcc
tttataaaag
ccttaggtga
ggggetgceag
agtatcctgt

tctectecte

cctgttctcet
gagtttgaga
aagagaatga
tttggggatg
agataatgct
tcttggaaaa

tcatgagctg

cttcatcatc
gcaagaaaat
agaggaagtt
gcacccagge
ctcttectta
cacaatgctg

ttgtataacc

gggtctggtt
cgtcteectg

gtcecetgecee

ccttagatat
tgtgtctgcec
aggaaactga
gattcaaacc
gccgttaagt
gctatgcata

ctctgectta

ctgtgctctt
ctattgaatc
aacttgtgga
agattagggg
ggctccaaac
ataggtagaa

tctgggaaga

ttacctgtgc
gaaaatgcca
aagggagagt
agacccagtc
ggcctggagg
ctgtcagttc

tacctgaatg

- 115 -

aaggggtcca
cctggcactc

agcccttcte

ctgattctgt
cctatatgac
agttctacaa
ctcatacttc
ggacaggaag
cctgetcetcet

gtttcectee

gcatgctctce
caacctccce
gagctataca
ttggaccata
ttectttetg
aggctcaccc

atggacacgc

ttggcccaca
ctctectecac
caatgggcag
ctggttggga
ccaaggtgtg
ccaggaccca

tattaaaaac

2820
2880

2940

3000
3060
3120
3180
3240
3300

3360

3420
3480
3540
3600
3660
3720

3780

3840
3900
3960
4020
4080
4140

4200

4216
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<223> cynomolgus TGF beta 1

<400> 42

ccgeegecect tcecgegeectg ggecatctece cteccaccte cctecgegga tcagecagac 60
tgcgagggec ccggecgggg geagggggga cgeccegtec ggggeaccce ceceggetetg 120
agcecgecege ggggecggee tcggecegga geggaggaag gagtcgeega ggageagect 180
gaggccccag agtctgagac gagccgecege cgecccegee actgegggga ggagggggag 240
gaggagceggg aggagggacg agetggtcgg gagaagagga aaaaaacttt tgagactttt 300
ccgttgecge tgggagecgg aggegegggg acctettgge gegacgetge cccgegagga 360
ggcaggactt ggggacccca gaccgectcece ctttgecgee ggggacgett getcecectece 420
tgcceectac acggegtcecce tcaggegecce ccattccgga ccagecctceg ggagtcegecg 480
acccggcectce ccgcaaatac ttttccccag acctcgggeg cacccecctge acgecgectt 540
catccececgge ctgtetectg ageccecgeg catcctagac cttttetcect ccaggagacg 600
gatctctctc cgacctgeca cagatccect attcaagacc acccaccttc tggtaccaga 660
tctcgeccat ctaggttatt tccgtgggat actgagacac ccccggtcca agecteccct 720
ccaccactgc gececttetee ctgaggacct caactttcec tcgaggecct cctacctttt 780
ccecgggagac ccccagecce tgcaggggeg gggectceccece accacgcetag cectgttege 840
cctcteggea gtgecggggg gegecgectce cecceccatgeeg cectecggge tgeggetget 900
gcegetgetg ctaccgetge tgtggetact ggtgetgacg cctggeegge cggecgeegg 960
actatccacc tgcaagacta tcgacatgga gctggtgaag cggaagegcea tcgaggecat 1020
ccgeggecag atcctgtcecca agetgegget cgecageccce ccgagcecagg gggaggtgece 1080
gceceggeecg ctgeccgagg cegtgetege cctgtacaac agcaccegeg accgggtgge 1140
cggggagagt gcggageegg aacccgaacc ggaggecgac tactacgeca aggaggtcac 1200
ccgegtgcta atggtggaaa cccacaacga aatctatgac aagttcaagc agagcacaca 1260
cagcatatat atgttcttca acacatcaga gctccgagaa gcagtacctg aacctgtgtt 1320
geteteecegg geagagetge gtetgetgag getcaagtta aaagtggage agecatgtgga 1380
gctgtaccag aaatacagca acaattcctg gegatacctc agcaaccgge tgetggegece 1440
cagcgactcg ccggagtggt tgtcttttga tgtcaccgga gttgtgegge agtggttgag 1500
ccgcggaggg gaaattgagg getttcegect tagcecgeccac tgetcectgtg acagcaaaga 1560
taacacactg caagtggaca tcaacgcagg gttcactacc ggccgecgag gtgacctgge 1620
caccattcat ggcatgaacc ggcctttcet gettctcatg gecaccecge tggagagggce 1680
ccaacatctg caaagctccc ggcaccgecg agcecctggac accaactact gcttcagcetce 1740
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cacggagaag aactgctgcg
gaagtggatc cacgagccca

catttggagc ctggacacgc

gggegeceteg geggegeegt
ctacgtgggc cgcaagccca
atgcagctga ggccccgtcee
cgcceecget gecttgecect

tggggcccca ttaaagatgg

<210> 43
<211> 23
<212> DNA

tgcggcagcet
agggctacca

agtacagcaa

getgegtgee
aggtggagca
cgceecegecee
tgggggctgt

agagagga

<213> Artificial Sequence

<220><223> cyno TGFB S1

<400> 43

cgcctececcce atgcecgecect

<210> 44
<211> 20
<212> DNA

ccg

<213> Artificial Sequence

<220><223> cyno TGFB Sens 2

<400> 44

acaattcctg gcgatacctce

<210> 45
<211> 20
<212> DNA

<213> Artificial Sequence

gtatattgac
tgccaacttc

ggtcctggee

gcaggcegcetg
gctgtccaac
cacccceggea

atttaaggac

<220><223> cyno TGFB Anti-Sens 1

<400> 45

ctcaaccact gccgcacaac

<210> 46
<211> 20
<212> DNA

<213> Artificial Sequence

ttccgcaagg

tgcctgggac

ctgtacaacc

gagccgetge
atgatcgtgc
ggceceggece

acccgtgcecc

acctcggctg
cctgeccecta

agcataaccc

ccatcgtgta
gctcctgeaa
cgeeeegecece

caagcccacce
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1920

1980
2040
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2160

2188

23
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<220><223> cyno TGFB Anti-Sens 2

<400> 46

tcagctgcat ttgcaggagce 20
<210> 47

<211> 231

<212> PRT

<213> Artificial Sequence
<220><223> human IgGl; Fc region of LHG-10
<400> 47
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
1 5 10 15
Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
20 25 30

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val

35 40 45
Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
50 95 60
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
65 70 75 80
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
85 90 95
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu

100 105 110

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
115 120 125
Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys
130 135 140
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
145 150 155 160
Ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys

165 170 175
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Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser

180

185

190

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser

195

200

205

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

210

215

Leu Ser Leu Ser Pro Gly Lys

225

<210> 48

<211> 330
<212> PRT

230

<213> Artificial Sequence

<220><223>

<220><221> SITE

<222> (297)

<223> wherein X is N or Q

<400> 48
Ala Ser Thr Lys
1

Gly Pro Ser Val Phe

Ser Thr Ser Gly Gly Thr Ala Ala Leu

20

Phe Pro Glu Pro
35

Gly Val His Thr

50

Leu Ser Ser Val
65

Tyr Ile Cys Asn

Lys Val Glu Pro

100

25

Val Thr Val Ser Trp

40

Phe Pro Ala Val Leu

55

Val Thr Val Pro Ser

70

Val Asn His Lys Pro

Lys Ser Cys Asp Lys

105

Pro Ala Pro Glu Leu Leu Gly Gly Pro

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

220

Heavy chain constant domain of LHG-10

Leu Ala Pro Ser

Cys Leu Val Lys

30

Ser Gly Ala Leu
45

Ser Ser Gly Leu

60

Ser Leu Gly Thr
75

Asn Thr Lys Val

His Thr Cys Pro
110

Val Phe Leu Phe

- 119 -

Ser Lys
15

Asp Tyr

Thr Ser

Tyr Ser

GIln Thr

80

Asp Lys
95

Pro Cys

Pro Pro
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Lys

Val
145

Tyr

His

Lys

225

Leu

Pro

Asn

Leu

Val
305

Gln

Pro

130

Val

Val

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

<210>

<211>

<212>

<213>

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

49
107
PRT

Art

Asp Thr

Asp Val

Gly Val

165
Xaa Ser
180

Trp Leu

Pro Ala

Glu Pro

Asn Gln

245

Ile Ala

260

Thr Thr

Lys Leu

Cys Ser

Leu Ser

325

ificial

Leu Met

135
Ser His

150

Thr Tyr

Asn Gly

Pro Ile

215

230

Val Ser

Val Glu

Pro Pro

Thr Val

295
Val Met
310

Leu Ser

Sequence

120

Ile Ser

Glu Asp

His Asn

Arg Val

185

Lys Glu

200

Glu Lys

Tyr Thr

Leu Thr

Trp Glu

265

Val Leu

280

Asp Lys

His Glu

Pro Gly

Arg

Pro

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Lys

330

125

Thr Pro Glu Val Thr Cys

140
Glu Val Lys Phe Asn Trp
155 160
Lys Thr Lys Pro Arg Glu
175
Ser Val Leu Thr Val Leu
190
Lys Cys Lys Val Ser Asn

205

Ile Ser Lys Ala Lys Gly
220
Pro Pro Ser Arg Asp Glu
235 240
Leu Val Lys Gly Phe Tyr
255
Asn Gly Gln Pro Glu Asn
270

Ser Asp Gly Ser Phe Phe

285
Arg Trp Gln Gln Gly Asn
300
Leu His Asn His Tyr Thr

315 320

-120 -
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<220><223> Light

<400> 49
Arg Thr Val Ala Ala
1 5
Gln Leu Lys Ser Gly
20
Tyr Pro Arg Glu Ala
35
Ser Gly Asn Ser Gln
50

Thr Tyr Ser Leu Ser

65
Lys His Lys Val Tyr
85

Pro Val Thr Lys Ser

100
<210> 50
<211> 121
<212> PRT

<213> Artificial
<220><223> heavy
<400> 50

Gln Val Gln Leu Lys

1 5

Ser Leu Ser Ile Thr
20
Gly Ile Asn Trp Val
35
Gly Met Ile Trp Ser
50
Ser Arg Leu Arg Ile

65

chain constant domain of LHG-10

Pro Ser Val Phe Ile Phe Pro
10
Thr Ala Ser Val Val Cys Leu
25
Lys Val Gln Trp Lys Val Asp
40
Glu Ser Val Thr Glu Gln Asp
55 60

Ser Thr Leu Thr Leu Ser Lys

70 75
Ala Cys Glu Val Thr His Gln
90
Phe Asn Arg Gly Glu Cys

105

Sequence

chain variable region

Glu Ser Gly Pro Gly Leu Val
10

Cys Thr Val Ser Gly Phe Ser
25
Arg Gln Pro Pro Gly Lys Gly
40
Asp Gly Ser Thr Asp Tyr Asn

55 60

Pro Ser Asp
15
Leu Asn Asn
30
Asn Ala Leu
45

Ser Lys Asp

Ala Asp Tyr

Gly Leu Ser

95

Ala Pro Ser

15

Leu Thr Gly
30
Leu Glu Trp
45

Ser Val Leu

Phe

Ser

80

Ser

Tyr

Leu

Thr

Ser Lys Asp Asn Ser Asn Ser Gln Val Phe Leu

70 75

-121 -
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Lys Met Asn Ser Leu Gln Val Asp Asp Thr Ala Arg Tyr Tyr Cys Ala

85 90 95
Arg Asp Arg Asn Tyr Tyr Asp Tyr Asp Gly Ala Met Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Ser Val Thr Val Ser Ser

115 120
<210> 51
<211> 107
<212> PRT

<213> Artificial Sequence

<220><223> light chain variable region

<400> 51

Asp Ile Gln Val Thr Gln Ser Ser Ser Tyr Leu Ser Val Ser Leu Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Asp His Ile Lys Asn Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Ile Ala Pro Arg Leu Leu Val
35 40 45
Ser Gly Ala Thr Ser Leu Glu Ala Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Lys Asn Phe Thr Leu Ser Ile Thr Ser Leu Gln Thr
65 70 75 80

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Gln Tyr Trp Ser Thr Pro Trp

85 90 95

Thr Phe Gly Gly Gly Thr Thr Leu Glu Ile Arg

100 105
<210> 52
<211> 5
<212> PRT

<213> Artificial Sequence
<220><223> VH-CDR1

<400> 52

- 122 -
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Gly Tyr Gly Ile Asn

1 5
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