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A1 WA A31e F ol g o QlojA, 4] A B dHe 1499 AAFA 7|teE X (Lonza) WA

8 aF A=¥S AFESFY] 71 A vkl (fed batch overgrow culture) oA 1.5g/LE =3 dl+= SO

2 22} Ao ~-d A =(Lonza GS—Xceed) (FE™E) FollA HASA FAFUR FZA Hddets=, W, A

e i, 2A4E, B £

A% 33

A1g WA A32 F oA 3 ol oA, AV A e ol w2 16 WA 27719 ofw|Atela, QAZE
7 471

= o

W RAR 27, QD RAR 27 R A7 JH SR 27he] AxFomNY faH HORIS EFehd,
H
H

o7k JH 4AA 2Z-E IGHI6(e]S S0, IGHI6 02)<1, W

d. 34 19H01¢] HCDR3(MEWZ 100 T+ ALWE 106);
e. MEHT 177 WA 2139 7PH 49 ofvjial S zHe Yenlt (nanobody) & 422l A< CDR3;

. A9WE 215, 217, 219, 221, 223, 225, 227, 229 Ei= 2309 7}¥ 49 olu|wit AEE zte &4 = <
oo 7] HCDR3; T+

g MEME 232 Ei= 2349 7P g9 opuedt AdS Zte Al F el Ae) HIR3e.25-H AEe (DR
et U, A EE 9, 245, E=E 85
A7 35

A1 WA A3 T o= g ol oA, 7] Al E= o] dHE,
[e=]
=

a. 34 2D109] CDR(CDRH3S] 7% MdWE 40 T A IWM3 46, CDRH2Q A AEWE 38 B AdHs
44, CDRH1®] A% X493 36 = AEWE 42, CDRL1IS A AEWE 50 = 93 56, CDRL2Y A%
AEHE 52 = A IS 58 2 CDRL3Y A AEWE 54 == AEHS 60);

b. 3+ 10A72] CDR(CDRH3S] A9 AMEdWE 8 : A9W3 14, (DRH29] A% AY9Ms 6 = AdWs 12
CDRH19] A% MdWs 4 == AdWs 10, CDRL1Y ZA$ AdHS 18 == A I3 24, CDRL29 A% 1%5
T 20 = AMEHE 26 2 CDRL3S] A9 AMEHE 22 = AEHT 28);

(N

c. @A 09HO42] CDR(CDRH32] 7% MIAHZ 72 == AIHIE 78, (DRH29Y A AEWHE 70 = A9Ws
76, CDRH1®] A% X9Hs 68 T AEWE 74, CDRL1S] A$ AEW¥s 82 E= Ad9¥W3E 83, CDRL2Y AL

MEHE 84 = WS 90 2 CDRL3Y A5 A9ws 86 = A9¥s 92);

d. 3 19H012] CDR(CDRH3S] A% MdAWE 100 = AEWME 106, CDRH22 A AdWE 98 = A3
104, CDRH19] #AS$ AdWls 96 = AdWE 102, CDRL1C] A AdWs 110 = AdWE 116, CDRL29]
A NG9S 112 == AE9HS 118 2 CDRL3Y A$ AEHE 114 == Ad9HIE 120);

e. AEHT 177 WX 2139 7HH 49 ofrial HEE Ze ventt] F d9fof A9 CDR;

f. AgWlsE 215, 217, 219, 221, 223, 225, 227, 229 HE& 2309 F4 7Hd 99 ojuwit AES 2
=4 CDR, ¥ AM<EHs 214, 216, 218, 220, 222, 224, 226 T 2289 72| 71 9 ofn]

SKCEIPE

M ALE e A dele] A A Ok

g AUNME 232 EE 2349 FH W QY oprlmit AAS 2k PA F Fole) A9 F4 AR, R ALWE
231 M= 2339 Z4) 7bA Q9 ofvlmal NAS = FA F ool Ao A QRS EFeh:, PH, A



10-2017-0123637

5

=

=

H

i
=)

I

oo

)

B

16);
% 80);

5 48);

177 WA 2138 7} d 9 ofm

e

36
A 09HO49] VH Z/mE VL = el (VHY

A 2D10¢] VH 2/ VL Ed]21(VHY]
A 10A7¢] VH 2/ VL Ed21(VHY]
A 19H01¢] VH 2/mE VL =l (VHY

T

%

1

[<]
1

[<]
1

[<]
1

[<]
1

[}

A1
a.
b.
c.
d.
e. AE¥

sy

215, 217, 219, 221, 223, 225, 227, 229 T 2309 =2 7}

A s

f.

=
3

214, 216, 218, 220, 222, 224, 226 Hi: 2289 A 7 34 o}

e

il

[ex]
=

A

wl
=

H =wel,

9 v

al

A

oel

o
=

sy

2 g

00

231 H3= 2339 A 7bH 49 ofm At

<

W
ajo
)
H
o

0

X

ol
)
.

H

T

B

A3 37

M

sl

JJ)

&

A1

glo]

EEEID

A
s =

TC

;A7) dAAE OX40L-mi 7R sk

1

[<]
1

[e]

AT 38
A% 39
AT 40

Al
Al

i
ajo
)
H
o
N
e
a
)

B

T

A+7] 0X40L-

[e]

.

7] 2EE

0X40L-m)| 7Y

S]] -
L

A3 41
A7 42

b
oo
)
H
o
N

B

W
)

3

A3} 43

|42

I

o

7] 0X40L-v 7N

JJ

7] 0X40L-m)| 7Y
E ool ARz Auss,

F o= @ ol glojA,

&

WA A143

s

ATE M

A1

i
ajo
)
H
o

0

X

N

foand

B

W
.

H
ey

7
jand



SISl 10-2017-0123637

AT 45

A4438kol Jol A, A7) 0X40L-wh 7Y 15l == HelE d954 & AS(IBD), A2 (Crohn's diease), Fv}HE]
2 #HAYG, o] AX, FFoly o] AF, o]AAY s (graft-versus-host disease: GviD), AL WF
4, BAAG HFd, AE A4S, g Ass 2 SAEYAEss

AT 46

A458e] QojA, A7) 0X40L-vi7lE A == WHElE GviD B o] ARl Wy A B 9, 2AE
- 9w

a1 o —

A3 47

Al463kel] 9lolA], A7) OX40L-vi7lE A3k w= e viDel, W, 34 = 99, 2AE, £ R 5
AT 48

= 71 oA (dE Eel, zt, #H, AR, A Ee ), e 4

(
g7 el - Ay, ARl FeE A

A3 49

A463F WA A483F = o]= 3 Fo] 9lojA, A7) F-0K40L A = ole] @HE o] olHd Fou=, W
H,odA B2 9, 2AE, B 85

AT 50

A463 WA A483 = o] 3 Flol| QolA, Ab7] F-0X40L FA| = o] ©wH S o] o]Fo| Foju= ut
W, @A Ee d, 248, B 8

A3 51

A498 = A0l JojA, A7 F7F A ZAE o] o]Fd FAxE, W, A4 e W, 248, EE
KT e

o a1

AT 52

A498 = A0 A, 7] FF AZAE o] o)He FAxE, W, A EE W, 24E, EE
Q

o 4=

A% 53

A 2AHEZA, &-0X40L A T ole] v 9 Ay or & Jhee HIA, sMA e FAE
x3tsty, gaelolAl(AEEF ), BIAEEF A, Alo|FR2AXY, IZEIAHZO|Z(AE B9, HEZ=
U&E), WEEHAE, nlo|mdEdolE BHY, &-CD28 &A|, 3-1L12/1L-23 A (5 Eof, $2H7IF
), (D20 FA (S o], HEAT), D30 FA (2 Eo], BAEAD), CTLA-Fc EAH(A S 5o, o}
HIEME), CCRS &A1 AIA(dE 5o, vlepH]F), 3-CD40L A, F-VLA4 FA (A E &, 2T,
S-LFAL 8H), S5 uERl, &-0D52 A (dE 9, dAFTH), (D45 A, APl EFRxavn = &-F X4
Ax Z2EY, &-2A 6 FA(AE 59, dIBFH), F-adb? JHIH A (AE &, WIEBTH), -

hi

IL6 FA(AE E°, EAHFHFTH), F-IL2R JA(AE = vpa g gl A-(D25 FA (S S,
=2 F), @-TNFa / NFa-Fc EAH(dE E9], dEHAE, O}ﬂfﬂ—‘f— v, JIEEAY, YT Ee A
gy ) 9 RYEAEER o|fojy TOoRERH mygAor Mdud FU XnAE

shA 24 E.

A7 54

A1 WA A3 T o=

(o
o

o oA, B7] F7F A8A = Syt (A EYF L), BAEE L, Al

[os
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SEAYY, FEEHIAXHZEOE(AE 5o, WEHZHEUER), WEEINE, o]z olE wid, 3
-(D28 @A, CTLA4-Fc ¥AH(E Eo], oflelE), -CD40L A, F-LFAL A, 3-CD52 FA(AE &9,
UFEFH), Aol FR¥xannE 9 Fg-FAMYE F2EYUORT ooy FoaREH SygHoz AYEE=, o
WA e gdH, 2AE, T £5.

73 55

A1 WA A543 F o= g ol gloA], 7] OJ oA, A8 FEF, T o9 fage, a}ﬁ}u}om, E}
AEYRs, ARIFRAEY, Alo|FRIAGNE, FREIAH RO E(AE Bof, WETA=UER), WEE
gao|E EE wlo|mdido]E ®oE, a-(D28 f‘z}xﬂ, CILA4-Fc ¥AH(eE So], ofuleiE) 2 EP—"‘*MIE
SEEVUOR o|Fojy FOoRHE EHHCR MUE FU ASAE F/HE FAse AL xFe=, UH, &
A w9l 2R £ E 2%

1= , s, FZEHIALHROE(dE Eo], HEZdgoyER), WEE
Aol 9 ool el AN oFoln FomyE Fadez Ada P4 AmAD Fejsl AL
Fbe mashe, P, A b O, 24, BE 8%

RT3 57

18 WA #5638 F o= 3k o glojx, Ay gt A, XNE FEH, EE oAU faze], IL-2 A5dE

% z2435tE AGAAA (A E 9], EfAZYFE A, Alo|FRAXH ) ghapnfo)Al(AZFF2)), 2 3F-(D25 3}
(AZ Bof, npdEsy, TR o]Fofxl Fo2HE Eyxor Auy F7 AFAE Fostes AL
F7be xgsks, WY, 34 B 9, 24E, e 8-

A3 58

A1E WA #A57F F o= 3 3o oA, A7) A, B FaHE, B dqW fae, ZATFE A
A(AZE o, BaZeF2, AolF2AFH), nT0R AAA (S 9, E}J}”}OV‘](’\]%E]—'% ), R ESAA

(antiproliferative agent)(dE Eo], wlolmuEdolE RHE, Ao|FR2IEATUE)E o|Fo|x FOZHE

S5Yg4oz ded F7F ARAE Foshe AS FE 2gete, WU, 3A £ ‘3'5, 2E, v &5

A7 59

ALG A A58F
A AL F

AT% 60

A1 WA A60F T o= T el

o]
AR
HEEAHES Folsh AL F/hE E@sh, W

E N
2
L
El
Ho

tr
5
rr
2
of
Ho
fol
off
o
fuj
H
i
u
-n
[>
A

A7 62

A7 63
A1g WA A623 F o= & 3ol glolA], A7) Azt A A8 FEF, wE o FEZe AolFRAxd
4 EEAAES T3tz S F/2 ek, Uy, 3 B 9, 2AE, B §&
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kel OX40L 2 3709] OX40 whafae] Akl 4] (AFeEA]) o]t}

Al 32
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0X40
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AH(NK) AE7F FE=o] 0X40L

TEA,
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[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]
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2000 vol. 95 no. 9 2754-275, Reddy-Ferrara Blood, Volume 17, Issue 4, December 2003).

g GviDE S e o4 F 100Ul Ko, WA T-Alxe] FejojddA(clearance) #AE frdshs At

A G4 GvHDell 98l = §4 £ (Zhang et al, September 1, 2007 vol. 179 no. 5 3305-3314), A+
=& 8= TGF-B 9 ek (McCormick et al J Immuno, November 15, 1999 vol. 163 no. 10 5693-5699),
W Asg B-AE A3} QIRH(BAFF) ] o84 FEEE B-AE A E(Sarantopoulos et al, Clin Cancer Res

October 15, 2007 13; 6107)%¥%F ofygl A% fHle 4 AX FE&Add e =7]-&A|(Svegliati et al,
Blood July 1, 2007 vol. 110 no. 1 237-241)Z H]F3t € x7} ¥3tdvia AzrE ),

A Ao A+= 0X40°] JA (Morante et al, Clinical and Experimental Immunology, 145:36-43) 2 WHA
(Kotani et al, Blood November 15, 2001 vol. 98 no. 10 3162-3164) GvHD R5FollA Agkzdg vt w84 9l
. A=A 3F-0X40L2 GvHDO] Hd AAF b2~ REA AES FAAIZ =, 43Ul B APge A
A ke ool vEA XEH oAM= 70%7F AL WHH(Tsukada et al, Blood, 1 April 2000, Volume
95, Number 7), ATZ-E&2A<l &F-0X40 AbRS XFEE 43 9 AMYES 71483 tH(Blazar et al Blood May
1, 2003 vol. 101 no. 9 3741-3743). OX40-0X40L “J& 289 w7 RE Aolst 95 AZeA a5 A&
Rnoz ¥ A e, F-0X40L Abe AL v~ RS XFste Ul AFEE 3L (Totsuka et al., AJP - GI
April 1, 2003 vol. 284 no. 4 G595-G603), 3F-0X40L Ab: NOD wl$-zolA FHe] A/RE 2ddd ¢ gt
(Pakala et al European Journal of Immunology Volume 34, Issue 11, pages 3039-3046, November 2004).

Y 7] &

N

0] 55 24

(M1 533 0001) Lamb, L.S., Abhyankar, S.A., Hazlett, L., 0'Neal, W., Folk, R.S., Vogt, S.,
Parrish, R.S., Bridges, K., Henslee-Downey, P.J. and Gee, A. P. (1999), Expression of CD134 (0X-40) on
T-cells during the first 100 days following allogeneic bone marrow transplantation as a marker for

lymphocyte activation and therapy-resistant graft-versus-host disease. Cytometry, 38: 238-243.

(R E3] %3 0002) Xupeng Ge, Julia Brown, Megan Sykes, Vassiliki A. Boussiotis, CD134-Allodepletion
Allows Selective Elimination of Alloreactive Human T-cells without Loss of Virus-Specific and
Leukemia-Specific Effectors, Biology of Blood and Marrow Transplantation, Volume 14, Issue 5, May
2008, Pages 518-530.

(W] E3]&& 0003) Naoto Ishii, Takeshi Takahashi, Pejman Soroosh, Kazuo Sugamura, Chapter 3 - 0X40-
0X40 Ligand Interaction in T-Cell-Mediated Immunity and Immunopathology, In: Frederick W. Alt,
Editor(s), Advances in Immunology, Academic Press, 2010, Volume 105, Pages 63-98.

(R &3] &4 0004)  Croft, M., So, T., Duan, W. and Soroosh, P. (2009), The significance of 0X40 and
0X40L to T-cell biology and immune disease. Immunological Reviews, 229: 173-191.

2] g

2 e F-Q1zF OX40L(hOX40L) A 2 wh, 2 Azbo A hOX40L-mi7lel 23 == W& A8 E=e o
7] 918 Ait o8k 34 AFDLh. olF e, B uge tee AFach-

z-] 1 A]

kel A INF &3}, 1L-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-9,1L-10, IL-13, IL-17, RANTES % <lEjs|&
RHE AEE Abo] Bl 2l

o
oy f
o
=)

_13_



[0014]
[0015]

[0016]

[0017]

[0018]

[0019]

[0020]
[0021]
[0022]

[0023]

[0024]

[0025]
[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

WS Fl hOX40 =8
A2 AN &

Ao e AgHsta, 7] hox4oLol sk
Fomye AuE FAsh AAs: FA e ol

Aot Ha M2z

ZIHSd 10-2017-0123637

W Fl hOX40Le] A3

AFS 984 02010, 10A07, 09HO4 2 19HO1ZE o] Fofzl

o7

.

A3 T4 o &

3t7] & shu, 2 23 wmE ARES B EM Azl hoX40L-viZiE 23 w= WS X8 EE o
at7] $1gh, <QlztellAl Folstr] 9l ooke] AlZo A9 hOX40Lol Solxo @ AF sl A FiE oo v
Q2

[

a. QIztolAq INF &3}, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-9,IL-10, IL-13, IL-17, RANTES ¥ SIE#&
ek R RE AEE Afo]EFRQl EH];

b. QIZke] W] F2; Y

c. 1ZF T-Al3Eol] oafA] WA E hoX40 FE&ASH ¥ AE A E hoX40Le] 2.

| e |

a7 & s, 1 23 EE ARE gaAfloEA hoX40L-HlE A T WHE A8 T oyshs U
o] &]:

. Q1Zrell A INF &}, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-9,IL-10, IL-13, IL-17, RANTES % <lEj#|&

a
vtz e A At Esbele] wul;

o714 A7) Azt A A7 FAEFEFS] hOX40Lo| S0
]

hOX40Lell Boldo g Ajsta 47

| ) =
o], 7|4 A HE WAL REX VRGKYYYE 238} HCDR3S X338h= VH Z=HIQle 23elar, of7]A

¢

£ Q1eje] ofulnAtel, A EE oje] B,
A6 A of] &
hOX40Lel] Eo]jx o7 Asltslar AF7] hOX40Lol| w3k

H
oly], of7|A FA Ee T

T AEWE 40 == 469 HCDR3 M ES x2F3t= V

A7 T4 o &

A Ag we B, A4 9% A% wms WEH, B o)y AYEYEH AEg Arhde ds X8 EE

o ikal7] 93k, hOX40Lol Eolz oz Agtsl=, 16 WA 27719 ofm-Ake] HCDR3-S XE3Fslar, <1k VH FA=}
! 17k stozRE fFulE 3k A L olo wHolF, o

27}, Q%D FAR 27 2
H

AR 27He 1GHI69),

Aok ) Az

570 wiwke] opw| il X7 E Eﬂﬁ}—‘z A EHL?_ 40 &= 46«] HCDR3 A
]

A% 27t Az
1, oIz @A w0l v

& hOX40Le] A3

= v

2 e A ek,

[«0

Hog Ajtste A

5
L

o

o]

AS aiA 34 020103 H A= A

Wele ¥atals, @A EE

ole] v,
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[0037]

[0038]

[0039]

[0040]

[0041]
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A7) Qb A AR FAEHS, hOX40Lo] Eoldo= @ﬂé}b, 16 14%1] 2771 9] ofm|:=Ake] HCDR3S 238,
] T

A VH Ay 22F, gk D fAd Ak Zﬂr 2QIZE JH A 2ol AxgorRy fellw Qi A E o
o WS Fofshe Ae TPk, Avbde dd wme gE, A Oéz Ag mm WH, EE o]y AREE
Bl AdEE hox40L wifE PP EE Hﬂﬂu ilsé Ee oo gels, o471 QIRE JH fAA 27
IGHI6]IL, 7] ofel eJsA] hOX40L viZfel A& Fi= WeEl7k A8 E diss, AR £ ol gy
e = RS 24E, J|E, Wit U 8 58 AlTdd

=
1: HIRF 2jt=/=8A4 F3F AWl < b Az F-0X40L Aol Z=alld . dolH = 339 Rt
A A

E 2: 5%0|3 PRMC/T &3 A "kLo A 3-0X40L A =4 a1, 3719 FAx AR &0 ZHE ¢
HE Yedn, 72t Fodxl= Adelst AAga =48,

E 3: 5Fol¥ HCT o] %2 Tscm AIES] &4, Z32 (D4+ (D45RA+CCR7+ T-Al3Eo] dsiA] o]&4o]t},

E 4 OX40L B-HE= SZo|3 HCT o] D4+ T YolH(naive) MEES HESIHA] (D4+ Tsem HEe &4
Ao g}, ﬂ]}_f &5 % 2D10 IgG4PE X 5H FEAA FFold HCT o]F<9 Tz dH (D4t Tsem(FF) L T
YolB(9-F)9 Al 4.

E 50 FFold HCT o] %ol thE FEolA volB D4+ T 2 719 E7] T-HAE Aollxe] 0x40 2. A5 2 F
9} FACS &3 (CD3+CD4+CD45RA+CCR7+0l] th 3l 1 4 =4 O]Oit} 5 S| 2B (D4t T-A|EQ] Aol T-AHxE
A E Uro]‘_ﬂ_(CD45RA+CCR7+CD95—) 719 Z7)(SCM: CD45RA+CCR74CD95+), 39k 7191(CM: CD45RA-CCR7+), ©]
#AE 7] (EM: C(D45RA-CCR7-) 2 3} o|HE-719] AE A-2& C(D4SRA(TEMRA: CD45RA+CCR7-)<ll A 9]

0X40 =4S Yephdct,

E 6a: SCM CD4+ T-AIE Aol A2l 0X40L B9 &3, 02D10 IgdPEo] t3h dlolE] EQUEE Yo7
a, gkuiulolale] ik dolE EEE AR Al ow FAEO Qa, B AEEF A9 WEEHAHOE
(Tac/MTX) ol th3h dlojE] EAEE Hl Al or Ao r}.

E 6a: SCM CD8+ T-AIE ol A1 0X40L %219 &3, 02D10 Ig4PEol] tigh dlolE XEQIE %

a1, habujolsle] tidt dloly XEJEE AR AP o2 FAIFo] i, Tac/NIXel| tist dHlojE XJE
[e)

A A &S AP o2 FAIH Tt
E 70 &% T-YA(half-sibling) Fxe] ¥x dAqoz2HE FHllE 28 27| AXE o249 #A2=(rhesus)
Hzol 8k gt FFEH-vlolo](Kaplan-Meier) AE I4. A=, o4 T o X5 Qo] AFEHA &

=
& TEAEEA ¥ xS AE AR, MST= 8% n=4) L EMUM o aWs
179; n=4), 2010 © Q¥ ATwE ZST= 19¢; n=4) == oputo]rlst 2010
>82¢; n=3)°ll ¥ A& BolErh. Ewle] YEhioll s& 2 % 32 =YY (drafting) Al7]elA AR SOl

p

S5 F537] wigly: 74z oA ¥ 82 HE 419 EFoA GVHDY HFE JEehlA Tt X 5FA &
Lz 2 gyuolal el o o thdk HE«E= F&H[Furlan et al., 2015, Science Translational
Medicine, vol 7(315), 315ral9l]E%-¥ 3t do]g o]t}

WS A7 G FAF g

oo s A 1 UK A 1138 AlFS

2 AHe oE 5o, o4 AX, dF Eo], oAUETH(GHD) EE FFolY o] AF Az FEe o
of fr&sith & U T3 dF 59, 454 F ZE, dF 5o UIC & (DY XFE Ex oWl F831A
U, e VR 9% 23 B YEHe A5 T ol f&3th. dedA] olggr e A Am EE 4
Woll fgsith, £ Aye e o5 Bol, AT A8 i oW f8sth 2 B T3 95 59
Tl N7 £ o] F&u. B wye T3 o Sof, ¥xEuddo 8§ EE o f&sith. B
W2 E3 o E 5o, AAA AT AR T e &ttt 2 22 £ oE 50, A AEA
Zulolo] 27 wE oyt FReitt. B @S wd oS 5o, FUEY 3 (Schnitzler syndrome)] X
2 Ee o f&sith. 2 a4 g o E 59, B-pdd IR A8 B o] f835.
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1. &4 we 9ol Qb Folue WA A7) Q17kelA hOXAOL-viE As wi WHE AR wi o
wa7] $lalA hOXd0Lol Boldeowm Aeli @A mi oo wold, <74 FA m: wHe &7 %
shuf, 1 ¥ e ARE FAAFOEAN 7] hOX40LS AE EE oAWEr] gt A, FA EE o9

a. Azl A INF &3}, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-9,IL-10, IL-13, IL-17, RANTES ¥ <QIg ¥ &
el e A AolEstele] Rul;

c. Q17 T-AxEol s LA h0x40 F&A < Ny AE TAP hoX40Le] 23,

web, BOTRAEES Q1A OX0L-WAR A8 R PHE AR R/EE st 02N (@), () ¥
(8 F2A71E A2 AgoR VAR, ¥ IPAEE oleld ZAS AN A L A 9Ae AT
.

ool A, WujE WA Rulolt, elelA, (a)e QA7 Wl WP w ARAA Ao EAA(S)e Adel F7
) Szol olaA Enllel

dlo A AFo]EFFSIL (i) INF €3}, (ii) IL-2 ¥ (iii) QIEAE 7Avf2 e AEFET). ooA, Alo]E7Ide
INF sfolth, ool A, AfelEa1L [L-20]th. olelA, AjelEa1L AEME Hotolth, dldlA, Afo]E}el
2 (D) (i) == (DHF (i) T D9 (i) B2 (1) WA (iii)o]t).

eflell A, (b) = ()] 4 = B Al AAE 4ol tE A= hOX40L-vi7ie Hgk = e
] -n%ff“’] °‘7%Ur T JACRRE TS W QA FFEd HEA Aok 10 i 20%2] Fraoltt.
oA, A= A e Tl Fo ofde] 4 1olA AsE QIzbelar; AFeldh dellA Fap QIZhe AFolgh

Qlzrolt}. ool A, A7) it Holk 10, 20, 30, 40, 50 Hi= 60%0|t}.

(i) olold, &4 = dHe Ay BAR(E7|0 F712 e vl gg)od MEF (s Sof, Izt
T-AZ)25E #Hg AlelE7kele] 2uje) #as A4 & Jar, webd QztelAl 283 & wx i
FoE (a)9 P oot

(ii) oo, A == dHe AW AAE(E)
PBMC 2/®&= <l ] == 5]
(b)e #Aa= o]

of F7t= AdwE wkeh ZE)olM M (el E 3}
A QUL Zrefdt A B v EO%—E

Azl o) a4

(iii) ololA, A = dde Al AR GEI F7k2 dgs vkeh g5)olA Azt T-
J AANA 223 7

e E h0X40 F=EA9F Wy AE wdw h0X40Le A #AE dAde 3L, whEkA
A EE gHe Fo= (09 #aE olojxit,

ool A1, ()3 (ii); e (D (i) BE (1) (1ii); T (1) WA (iii)e] A&},

F7I2 e dijtdoez, 7] A9 Hrbe ARE Ao 2HE MES AMEEt FdE F . dE &

o], E&[J. Clin. Immunol., 2004 Jan, 24(1):74-85; "Increased expression of CCL20 in human

inflammatory bowel disease"; Kaser A et al.]S Zadit). olgfst F/EL AAWANA AR X8FH & F

A AAAAE AFESE, Al EFRRD BHE A7l AS YEhE AR AlEF FES I3 9

WA o 2-28 7tegt 7| oAE AT, A WS ARESte] B o] A7 AlEFE Ak A s
)E}

-

A

ool ApolEFIQle] HH|9] TAE FAHT 4 ). o 7l&AE A B9, 237 AAAA, 27 AAH
A, WdzAglE Y, WEFEgy, 2 A, AOlEFR mRNA AH=ZISH(E Eof, PCR, oxddl AR
(Tagman) (%+3¥7) PCR AFE), Alo]E7FQ] vzl HEW 9 HFs (5 o], oA ELISAY 23k Alo]|EFF]
-50]#¢l E(tool) A 2 A3}, T T OE XF oA AFI) 7E) F s ol de A}ﬁﬁPO:iai 3k

b s 32p AEoA AtolEIRl s H Hﬂﬂw
GI& (o= B9, IBD) % sl EAdte= 4
HARE dstar, 1 Foll Ao]E7RQl mRNA B/HEE Ape] BRI %*ﬁé(oﬁ]% goﬁ, A% PCR A} )9l % &a}e
Sy 4 dok. 1 @ﬂr—i—, A Fol A HU3 AARRE o AAAAE BHEE 24 Fo Alo]EFHS
= 5] = = 9elA 3-0X40L zLL

_1

Sajel masAl, EE FAF A9 b dHEiE 1ES wAT 4% £: gy
N ABHA WAL ol ARE AFAA GL FUP AR TE YAZIE 0EL PE T AL AT @A
Sf Hlme 4 ek ol @ WAom, el lEAs B wyel AT A AN Aol EAle] Ful S
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4, ¥ A lavage: BAL =
g 4 Qrh. E O oA, dF H3 e HEY A9, B dyel AT AFE Qo2 RE g ¥
= E &

N
kY
2

(<]

N

S
B T

o, & .
57 A FFEs Hlasv e X REA 2 17 £EE HWE & gl

, WEE W ga F s o
Aol A& AW vhsh gol, ol "WATE dF Hof, Wi Fo| vy A
(PBMC) T& a4 f@l ME, odF EBo, A4 HMEDOE X3, «oF o], #d[Immunobiology,
2013 Nov, 218(11):1392-401. doi: 10.1016/j.imbio.2013.07.005. Epub 2013 Jul 25; "Leukoreduction system
chambers are an efficient, valid, and economic source of functional monocyte-derived dendritic cells
and lymphocytes", Pfeiffer IA et al.]S ZFx3}7] ulght},

tlo i
e
N
i)Y
=
>
(i
Lo

olft !
=
s
i
o
oo
2
=
e
=
s
2
il
e
2
o
[k
-4
ui
ot
e

2

W oS o], TRIgolE HUIEJ(LPL)Y F24]L B4 7leAbd Al A ek viel Zo] A AAHA},
S Abgsle] HotE 4 Q). ErtEAE 2 oAl A Q(stain) (HRE 2E|¢l == HE 24|
Sh)ol dlE B9, A ©WH A FH A HEA HEFE 3] H8iA 2 slolA dNtH oz ALEFHH,

Nl

3
o
o
oy
)
o)
=2
x
N
N
o3l

it

ORE A A F2 ~HQ F sl A gy AgdE 2o, £3] &
¥ F(gold standard)o]ar, 19} o] & wge) mElx WMo FAS Hrlsle o AHEE 5 Y. dE &
o], hOX40L-wi7l¥ 23 == HEZ5EH 158 AW 249 f3e] de ez HES (I3 24(d8 &
o, & x2S dx, FAA7|a, LPLY & ARE F71E 4 Yl A5 Fosr] Ao Fdd A3 e
AE57F AFHA Fu A = Hde o] AdAY aRACZRE 1FE e T UOE A7tz RE dojR
ZAo M AE AXS nluste] B wyol A} Algd o R e a3 S Hudd 4 . 49
=2 S0, BluE IBDERE nES W= T (EE Aol ezte 2 RE FH3 ezt & A E 7he] vlmolt}

dE E9], ELISA =& SPRES AM&3ste] B4k 7lEAlolAl 143 25 23 AAYNS AMESte] 34 e i
o] eIzt T-AMFol oafr waF hoX40 &A1 W AE Fad hoX40Le ZAS #AaAZ ¢ JdeAs 2A

AT A HAF(BD)> HusA A% St
9o 4 BAPA Aol ik, 2F
g, ol AWl Al FH 71se Ajel TkE 5 k= S AlRbstar, oy
tH([Cucchiara et al., 2012; Jostins et al., 2012; Manichanh et al., 2012]; [Salzman et al., 2007, all
cited in Deuring et al., "The cell biology of the intestinal epithelium and its relation to
inflammatory bowel diseasel, [The International Journal of Biochemistry & Cell Biology 45 (2013) 798-
8061). IBD= 2709 & g FFeh: A2 B AYE HEAW0O. D A= 1o AA 9wl
A5 HHS A S e wbd, UC xRl A5 ARl Agdrl, m=d s|AlE(Hisamatsu) 52 &3
(" Immune aspects of the pathogenesis of inflammatory bowel disease”, Pharmacology & Therapeutics 137
(2013) 283-297) ¥ 1 & 8 THAS Fad}.

FolF FAZ A ABW o 7P Fad WY A F sholtt. mEFA(Mizoguchi) & F4/80-473
uds CDllet A AIE(DCO)7F IL-235 Adsta, 7 g EdoA Soff P 7ot A& B
o] FAt+(Mizoguchi et al., 2007). Thl WS whg-& 2o LA 3tT. AR, 299 LPolA (D4t T-A
EE T-betE: WEIFRI, el JAHIAES(IFN-yE AUt (Matsuoka et al., 2004). ARFehu}
(Sakuraba) 5& ABHWE 2zt #xbo Axpzte sz do) A DC7F Thl © Th17 W w8 ZebA XA AT

% T {324 DC= IBD WQl, 53] A EWe] IBD #Weldl 714

1

= AL BT vH(Sakuraba et al., 2009). ZAF7HY
Ela=}
23 9 WHeo o] Ao]EFISle] S

A [Muzes et al, World J Gastroenterol 2012 November 7; 18(41): 5848-5861ISSN 1007-9327 (1) ISSN
2219-2840 (22}Ql+), "Changes of the cytokine profile in inflammatory bowel Diseases"]S Zrirght},

Aol EFOl e AR A 31AA

A=Y O O o o O

tlo

FAAZI7] A% Ae-dd deA o] dal Aot A4S MAE AA s
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a9 Z2ade] Edgo] oY 954 F AI(IBD) oA FEE = ZE FEH, oE o], AEWHECD) 2 A
G PAAUC) o2 o)ojA 4= Q). IBDAA A5 A (pro-inflammation) AFO]EZ}F, oA [L-1a, IL-183,

IL-2, -6, -8, -12, -17, -23, IFN-Zv}, &= TNF &3be] o9& UC 2 (Do ¥y 9 Hdgy Adey. e
% T-29(Th) 1-v7E A3 A3 (prototype) L2A 7|EH=d, 1 ol 1 95 viZlA7} Thl Alel &
FFe1, gAY QIEFA(IL)-12, JEFAZ(IFN)-y, D 2 A} AX(INF)- q ©]7] whEo]c},

INF-§AF el7Ee] e SgAlel Uie AFe AL 24, B8, 2% Azl A8 T AX =T F%

o INF/INF- 87 e g7l s el ) EHl"%—ErPJ TAQE Wel AL Aol waAR, 9

24 Fad 98 Frh. M- 1BDS

$4, $U Y Al dE, o AEE, 2 9 3

A9 AT B TNF-a o FHUES FEACR AAA W

E5 25 Thl AXolth, WNF-ao BF FE& UC 2 D[31]¢ 9
3

Hil

S AT, 24 & INF 8

iéé){&rﬂ&owﬁl

*194 ARG ATl 2A FES sl (DAlA] INF-a o H3to]
1 2 2(sTNFR1 Z 2)¢] TNF-a & ZFA7I= AL A5 25 A4GE /A, sINFR1 2 29] =52 (Dol
=

TY AP AA-FAF JAAILIA), TNF Fdele] = & FALLS APE 584 3(DR3) gk A el ofsA
[FN-y #H|E A=¢rh. DR3S UC % (D9 A9t AAHAZFE S &2 WEEo Mo 9fsiA Lds i,
IFN-y ©] Z7}= IBD 3xjolA] A3 Aoz %%}Elaiﬂr. TL1A/DR3 Al®le (D2 Welel ¥xgtdt), TEZIg
ol WAAMEE TLIAY F AR, @&o] (DollA A93s] e, TLIA 2 1L-238 Auk T-AEo 9
Sk IFN-y o] AL Fsag4o= *XWﬂ% e stk EN-Y: = THI T-Al2Eel] ofiA] et 4
o] MAI=™, IFN-y7F A, 2 vhg AdAe et B2 2 B2E FalA 2E3t A5 H8S 23t
1721t} IFN-y 7} 9% 9 A7t e A&ofA T8 A57 Ale|E7RIo)Eh= =7/ As|2 ojojA &= IIN-y <o ¢

2

A

i

235 FHASH Azmste Agd Lol EAG. JAYAE-Frte mhe-zoA AEAQ A58 I
Aoz EgHE(Ito et al, Clinical and Experimental Immunology (2006), 146:330-338). 123k
IIN-y | Ph27k DSSE Sl A4S olFel okshe g (A%
olA)E Uetidiths AE st ol FEkith. IIN-y = F
29 AxAA F7relA A=A

b ol
2 2

o =T

2 AX, DAl, A=A A4 = NP0 &4
<] IBD-fAF 572 WERd DSS-A5d WT

e

o @

o}

o

F-21L-2) & T-A% o AQHT, T-AEA o T-AE= Baahs g Fasd, L2
T-HE 246 FRath. oA Bl thalA Fegel, 1 o4 olfE T-HEs} Bl A RS
A Fad Ax FRolda 427 wiolr,

¢

_rSL'_VE

o g ¢

IL-8(JEF71-8; aka CXCL8)> T35 79 A8t 2 5T
R o]FS F=E WMt IL-89 %37 2 Hd A%

A, 19 84 s UM WAIAEY T3 2@ %7 53 3}51 E‘r IL- 8° AT A4 9
olo] i T3 AE S, E3[The Chemokine CXCLS in Carcinogenesis and Drug Response", 1SRN
Oncol. 2013 Oct 9;2013:859154; Gales D et al.] % [Future Oncol., 2010 Jan;6(1):111-6. doi:

10.2217/fon.09.128; "CXCLS and its cognate receptors In melanoma progression and metastasis", Singh S
et al.] #3). 53] oA, IL-80] Fd IPa S Aoz 7|oqstia Ayzherct,

AN dele) A, Ui

Lo

R
2 B

ol
H

o] B

o

TR o

olN

i
1
>
2
2
>
o
__}.ﬂl
i
s
mY)
2
rlo
o
=
~
o

Z=g Aol thak hOX40Le] A

r!

of AFAgH,
oA Qe PA, b, Y ANl A, @A Ei e 0x00] e hoxdoLel Akl A
g9},

B ARG Qele] T, G, Y m AXelolA, OXM0L FEAE 7 00 F A,

oAl Qe A, B, e mE AAelA, ke AoRre uES WA Il Yol
QLiL, BHA i WHe Akl A [ghE e

wogAMel A el A, B, e mE AAelA, ke ANorre uES WA el Yol
A, WA AR A [ A1) Aol

2. WA 19) WA EE g, @A ER wHe gk T-AlXel olaiA wEE hox40 FEA S} W A
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¥ hOX40Le] ZAjS FaA171a, A T-Hxe F4S FaA71a; &4 e ddle TNF &), 10-2, IL-
IL-4, IL-5, IL-6, IL-8, IL-9,IL-10, IL-13, IL-17, RANTES ¥ QI #H& 7nl2XE 8w Alo]EF}el9)
= A

HZ 7F2aAZ)o 24 A7) hOX40L-vi/l e A8 = WEe] X8 £ odwely] 3l 3F = v,

Me &

ool A, APl BRI (i) INF o}, (1) IL-2 2 (iii) QeI Boleie Hegn, dela, Ao gL
INF Fatolrt. ofoll A, Aol EFFQIS IL-20]th. oollA, Ale] BRI IE#HE Zwleltt. ool A, Ato]E7HS]
e (D3 (D) ®E (DF (i) EE (D Gii); ®== () WA (iielth,

3. 9P 19 A EE GWoRA, WITE oy WFT, WAT, BE Fo] 9 AZCPRIC), YLT, 1-
AL, F9 AN AZUEPO), FAF AEDC AE) 2 A e AZONK AL)Z o] Folx FoRiE Aus]

oA AAFEA, ME s g ol @3 AE(PBIC) B T-AE(E Eo], PBNC) ol

METE Tewdels PYE TIPS TP, A wt wHHE 93w

Eovhe AN, 33 AXE 9 AE, A AE, 4 AL, AL D JR(E Sol, ) A9 Al
2 oFolx Fo¥y AUy ALE LB E o2 AAFEN, 49 AzE 98 A%, 2F AZ,
4 AE D E AER oFolr Fowiy Huw Ars wgdv. 3/ ANFHelA, 2 AEE ® A%
]

TS A emA Fr] A7l A7) hOX40L-vizheE de Es WHE AR
A [¢] T

N
oL —
(@}
=
b
~

T-Al AJdedl AAEAA, dE &
KR

¥ 5 Qu, wekd Ted PA me ud

ool A, & i dHS Al HAAYAA(AE B0, MR AlFTW AAHHA, odE E9] 7)o F7t=

AWy vke} ) WG (AE Bof, ©d M¥)9 FA #AAE 94T 5 Jx, wEkA a3 A Ee

GRS Qb A FolatEs AL A7) QIztol A wig e H2)o] AR olojXt

8. A7) A7k A T-AxEol| oJ3A uj7/l=EE 0X40L/0X40L FLAE Adxgstoam Qlzhe]l wyLe ZFAS

ZanNZdo 2N A7) Azkel A A7) hoX40L-wi7iE 23k == HES X8 T o9sr] 93, d99 A7) &

Ao A e uH

ool A, A EE dHS A AARAM W (AE B, @I AF)e F9 #AAE 24T $

A3, 7|4 A e @H g7 AAAHA T-MEe oA wizlE 0X40L/0X40L F&A FEa8S 4%

2hgstar, mEkA aEeh A B WHE QAbeAl Foste A2 Adr] QItelAq M o] FAle faE o

ol zlt},

9. kel INF &3}, IL-2 2 QAEHE AnfzRE Ad8E Alo|E7lele] Er|E ZAaAzlozm A7] 97k

A A7) hOX40L-wi /R A3 == WS X8 B qustr] 98, 999 Av] ke A = ud

olofl A, &l e wES QzbelA (i) IL-2 2 AEHAE #wk, (ii) IL-2 ¥ INF &3 E+= (ii1) IdHAE
10024 7] QA7klA 7] hOX40L-ul7lE 2, He Ee= J9 Alx &4

Ank BUINF hvke] BHlE Zhaa
[e]
=

AR B ogstr] ol

I
ﬂllﬂ
°
Q‘L
N
o
4
~
frt

Tl AWl A (e F Fol, MR A AW, o
, Ot L ANAE ArtERE AEE AfolEstele] FHle] g
A EE BAE gkl Folshs A& 47] AzkelA A7) AEE Aol EARI(S

_19_
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T TE AAREA, 7] A= AHYE Fojdnh. E ouE HAAIFE A, %71 A=
10mg/kg(ellE E°1, <F 8mg/kg)el §Fo2 Fojgrt. ® th& AAFE A, 7] A= FUNR Fojdr).
T e AAFHNA, A7 FA= oF 5 WA 10mg/kg(oE Eol, °F 8mg/kg)e] &Fo = Foj¥rt. T ThE
AAF oA, 7] FA= °F 0.1mg/kg, °F 0.5mg/keg, °F Img/kg, 3mg/kg, Smg/kg, °F 10mg/kg, °F 15mg/kg,
°F 20mg/kg, ©°F 25mg/kg, °F 30mg/kg, ©°F 40mg/kg, °F 50mg/kg, <F 60mg/kg, °F 70mg/kg, °F 80mg/kg <F
90mg/kg E=E <F 100mg/kg, 53] °F Img/kg, £E oF 3mg/kgl 2HE AddE §Fog g},

HF

T ooE AAFEAA, 27 FAE ol A 1 A 4, dE B, o A 1 UiA 3% EE o2 A 1 uA
290l Foldrr. e AAFEAA, A7) A= o) ofFel wF, AF k= g, dE 5o, A5 ¥
olfith. F7b AA e A, A7) FAE o4 1 UiA 39 Aol F 5 WA 10mg/kg(AE E°1, °F 8mg/kg) ol &
Fom oHom AU FoiHa, I v oF 5 WA 10mg/kg(lE =], oF 8mg/kg)el §FoR AFE A

) Fof e},

= e ANFA, BAE GID(AE o, F4 i) Aol tig dlZ4 wolontAe] Ea) sl A ol
4 olFol Fr1Moz RUHPE I, vlo]ortr $Eo] B} GHD(AE o), 74 GHD) WAl gl el
3 ARHES S FEel W ¥ dPe F-0X0L AL Foldth. olwd AFe ofEe HALH Fo I
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delAe] BHask AAE WA Flolvk. w4 GvHDe] AFA wpolomARA F&F F = wio]entA ] o
= «wdlLlevine et al., "A prognostic score for acute graft-versus-host disease based on biomarkers: a
multicentre study", Lancet Haematol 2015; 2:e21-29]cll4 2¥¥ AY <= v}, o]2]3l o] 2w} TNFRI,
ST-2, e} 2 IL2Ra % Regdad XA, 52 A¢E = AL ofyr},

F7F AAFHol A, HSCT = E&H[Miller, Weston P., et al. "GVHAD after haploidentical

transplantation: a novel, MHC-defined rhesus macaque model identifies (D28 CD8+ T cells as a reservoir

of  breakthrough T-cell proliferation during costimulation blockade and  sirolimus—based
immunosuppression.” Blood, 116, 24(2010):5403-5418]¢l 7)< ule} o] F3Act. F7F AAHe oA,
HSCT mele AAlef 70 7|5 vpe} o] e},

100. A 95 WX 99 F 9 o)9] sl ub
98, 99, 101 T+= 102 = 99 &}ito] A

st

st

=
o
-
o>“

101, 4 73 WA 89, 98, 99 Tt 102 5 49 shuel we A T @, T A 90 WX 100 T o
olo] ghutel whE FA Er T, §% ErE WHOoZA A Ee WS 14U A VzteR 24 WA
8 FF A2ES AFEE] f7 A wldA (fed batch overgrow culture) oA 1.5g/LE %38l 2
2 22 Ao a-d2=A = (Lonza GS-Xceed) (2 M) oA A dAFPE E2A HHdb=, A £
A, % w=E Y

o ANEgo| A, Bd F5E8 1.0g/L 23, 1.1g/L 23, 1.2g/L 23, 1.3g/L =3 =& 1.4g/L ZFo|t},
102. ¥4 73 WA 89, 98, 99 EE 101 T 199 dhfol] e A L= 99, T % 90 A 101 F 4
olo] &hito] W2 A E= 9A %E e HoRA, A T GHE 55 2d 7] AE o] A

T

AE Fee] 2008 ZHsHE D4+ T-AE9] volB MRS fAshE,

A e G v At 28 E7] AL oA ofFel 7] IRkl Al12del F D4+

CD4+ T-A29] ol AATE FAFOEA QoA o4 755 A%
WA 89, 98, 99 B 101 & o] shfel mbE A = o, B g
290 WA 101 T dele] ahtel whE A Ee wd, &= = Py AlEd

9 ANGEA, HSCT 2 A7) B AN melE ddole] AAee] J1&H vheh wa, dE Sof
4 999} wHelstel 71 whe}

EooE AAFEAAM, dolB JfATEE FAE A (flow cytometry)S AREt] SolHQl T Alx FHY

ARl MlEs B eRA SAHH, oI E AL SIAETE 994 A Z2ER gxgesy A
, 1R odalw to]lH (D4 Hi= (D8 T-AEE Z47) A% (D4+/CD28+/CD95- Hi= (D8+/CD28+/CDI5-©] it
7191 (D4 = (D8 T-AE+= 22 A€ (D44/CD28+/CD95+ H= CD8+/CD28+/CD95+e] AL, o] =E 7]<f (D4
EE (D8 T-AlEx b7 ®AE (D4+/CD28-/CD95+ = CDS+/CD28-/CD95+o] T,

103, 7kl F7F ARAE Folohs AL F7hm et 4 90 WA 102 F Fole] shie] me B w
oW, g% Et wgosd, R Fh ARAEL  dhileld(NBURs), EHageRs

AlolEF2AEY,  FAEE|IAHZO|E(ES  Eo], WEIYP=UEE), vEEHAOE, U}owﬁﬂltaﬂo]lz
Be, 3-CD28 @A, F-IL12/IL-23 A(dE 5], $2H7IFH), d-CD20 FA(AE £, 2 EAT),
(D30 A (5 Eof, BAFAIT), CTLA-Fc EAH(AE B9, ol E), CR5 T84 AEA (& &9, u}
2hH] = (maraviroc)), 3-CD40L &, -VLA4 A|(eS Eof, ygaFy), 3-LFA1 34, ZFoehdl, 3-
(D52 FA(AE B, LAFFT), F-(D45 A, Alo|FRravue J-FHAMNYE FE2EA, I-13 5 &
(g 5o, dZFH), F-adb? A1 FA(dE 5o, =T, F-1L6 ﬂxﬂ(oﬂ—* Eol, EAYF
), F-IL2R FA|(E So, upAgsy), 3-D25 A (S So], thFelF ), F-INFa / TNFa-Fc 22}
53]

0
(& £°l, AeHAE, ol Fit, AZFHAY, =FE E& *ﬂeéalz“‘ &) 2 HLrEE,
ghulrtol Al(A| =] ), Bl EE YA, A|FRAYY, ABEIAFROE(AE Sof, WEZgsyER)
HEEHAE, nlo]lmmEdolE Rud, &-(D28 A, CTLAY-Fc EAH & £, oMmleElAE), F-CD40L &
Al, F-LFA1 A, &-CD52 FA (A E 5, ¢RFTH), Aol S22 E F J-FAHNE S2EHHUOE o]
Folxl ForRY Yz ow AEE A £ 9, &% T Uy
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107. AztellA 7] A%k £= HHE AR 2/Es qushs o ARgsh] H7 dols B AAAM e X3
P 105 T A 1060 wE ofAISHY 2AE, T O3S Iehe Y 1060] wE VERA; doR ¢
ol W AAAE vHY 1T WIS (dE E°], FDA B BVA Q15 We)E XFstal; R 7Ex FA Ee
S-S FFEE IV EE FAF AAE XSk, AT 2AdE EE TE

108. ¥ 73 U1#] 89, 98, 99, 101 F+= 102 & 499 shupel e npep 22 A == T o] HCDR3S

VL
110, AEH3 33 W/ AEAT 479 ME Holkt 80% 5A3 wEeElLElol= 89S xgsls, ¥4 109
}

|4, FEUQEe]= HEe OHE 33 H/EE IHE 479 Ady} Hojx 85% FUEAY, Zol% 90%
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ool EE ¢ A, 2 olfE 23lo] AAH R ATF-ukgAdQl olFy T-AlEe AEHAQ TEd

wFolt}, 3 [inGattinoni and Restifo (2013), Inside Blood, 121(4), 567-563]¢] 7]<=

vel o], T-AEZE volH T-ME(Tn)E AAste AEE S3llA, &7 AE 719 T-HME(Tsem) & Aa,

& 719 T-A*E(Tem) 2 O]j—ﬂ‘ﬂ 719 T-AE(Tem) & AL, 2 Fol] & o FE] T-AE(Teff) & et

A Eo] S}, olulg thge TAlAlA, Aolgh whATE T-AIES] FW Aol A LEE=, o] T-AEe] 2

g dH, 19 A fXAAR 4 v 2=, A3 5 Al Bl tiE 1] S W gt
2|

e Rl ool pi w2

Tsem AEE 2 A xola Aeold upel 7ho] CD45RA+CCR7+CDISHOX40+=A B4 FH AT, Aold T-AE £33
o] thetAQl M3 7e EFH their=, T3 [Gattinoni and Restifo (2013)]9] =& %13} | ular), =
7} wA7E EASAY EAEA FS 5 AT, Tsem MEE #H A3 CDASRAFCCR7+CDISHOX40+ o  oF dhrf, thekgh
AE-Ed v 4 AN B Vs Foke] B4 Vel A gy s WHS AREste] fAE
FAHS Abgate] AHe oA AANFEHANA, Tsem AIEE F7FE D8+ 4= Atk T th& AA oA,
Tsem MEE F7F2 (D62L+Y = Atk FAIZ FA4F 7€ B 7 Foko] 49 7leatdA 8 A
o At FAHE EAY TzolA AHEE F Ade FHEAE 3§ é_‘/\]oﬂ 7e] HeJEo] 9 Tﬂr A AAFE ol A,

A FAHE 37 Ard 7ol 7w vier ol FET. E ot AAFHA, FAX EARES #3
[Baumgarth & Roederer (2000), Journal of Immunological Methods, 243, 77-97]9 ]"‘Q npe} o] ST}

(8}7] B wHAAY A 25 Ha1).

Ex AANFEH A, Tsem AEE CDA+CDA5RA+CCR7+CDISHOX40+Q Aoz EA HFH AT},

9

2o gujolmat Fe o]
oo} 744 Aelth. 2 A

ol Zid 1 WA 83 AANA, Tsem AEe] H]
ol FaE F Uk, Tsem MES] W&

A AA ol A, Tsem MAES] W& e FFE T-
2 (D349} At = dar, Tn Al¥E, Tsem A¥E, Tem A¥E, Tem A¥E 2 Teff AXE ¥3Hstc}
oA, Tsem AIES HIE EE 52 AE 59 Tn AEGE] 2 HAACAA e vpe}l Z-3)ol el
o, Tsem AEZS] H[E E

FEL Tsem A E(dE E9, 317
, T-AIE 189 FF2 Tsem /‘1]4_4 H&9 598 5 9l
0 ZFoltt. 54 v 2 ¥]&2 Jd 23 & 249 7]=d

5, ole e Tsen Gee 2 WAMoNA AFE uhsh ol kst AstelA thy
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ARt s
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/\ﬂ

sl ZAEATE FAQ] A, oA FFHe=E oldyY %, Jozd] ADC, ADCC EE (DCE SIlA
g, getde®, 14 ok B 3 sE EolojH (oA -0X40 =& F-0X40L Aol A old
2 F s Eho e AME EE AAE S Ay, 283 54 AuFor azlo] A3td AEES AY
Hog Atd = AAT Aolt). HEgd AAAFAEE B HAA A90H, A114H WA A118W, E A134
HW(E3] #1114 WA A116H) o 7]E= ] ot

2 @A A JiE 1 WA 83004 ARG ule} o] "ITAAT|E" e "IAAZIT"E o] ofd 7dS
bl o] AL Fo Aol A AEe AUl 5 HBAAZITEH oA dE E9], AdA T FEHA(d
Ad FA)E FalA FHol dalA g Hor gAd 4 o, ol HA MEAY Tsem)o] AFES 3H
Aoz FusiAY, e ¥4 A¥xe 3 e A4S duste], M2 T o2 {3 (AW Tn AME)
3k Fogel H&S dAS Az,

Mg 1 WA 834 ARE= = b} o] & WAAMA, T-AE Feke] "FF"S T-Axe F3 Al &
A e AUEd vES g9 4 9l

2 HAA 7 Ad e Ad 1 A 83 AANA, Tsem AEe] HEE A= AEAE dE E
3 b4

o]
k) e oolo] i, 2 ZHd RNA(SIRNA), oFd HAl, DARPin, EMH, A=3AW(Spiegelmer), WE-Z#
(ant-calin), F&A-Fc €&, d=-Fc 8 v 2824Y + vt o AAIHA, &A= 0X40(d =
S0, QI 0X40), i 0X409] 2X=g5 FAgteith, o= of2 AA e A, 2445 0X40L(dE 59, A
0X40L), & 0X40Lo] 8A1Z A Fattd, ddola, ZgAlE 0X40-Fc &3 dWd(dS £9], hOX40-Fc &
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A% AgA e A EE 99
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A ARgEt] 3 AEA = A mE olo] &, | 38 WA 41 F Hel9] shuel we g,
44 A 48 5 delel spupel whE =4

AZFE ] A& T 7] Tsem AlZO] 42539 500 vwke] +Eo 2 ng B fgass, T, AHe] 99
AgA = A T ole] v, 8k, B 2A4E.
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o] CHO-S Aol oA EdE hOX40Loll et 48 ZA3jto] FACSel <J3fiA

dol A, 7% (a)¥ A == wdo| HIRF AAHAA 0X40L0] Wigh 8- Zdto] 90% mwHe Vel EE A
AHT),

delA, 715 (a)e A i dHo] HIRF AAHAA Hol= 200 &32 Yeh == dgdr,

ool A, 0X400] 7] (b)oll A AF&H T},

AAEe o, B dyol g e dHe] AA T AFEE pHrolA T AEAHo R pH7o A (S B9, A
A ANE 2 AN A9 gl Ao wme AdFor ALda Fidn.

Aoz, A e "dHES oE 5o, B wAAd JiAIE Z1 SlellA], SPRA olsiA SAEE AS 1uM

w gk, 1000nM W= 100nM, 100nM WA 10nM, 10nM =] 1nM, 1000pM =] 500pM, 500pM =] 200pM, 200pM ©
9k, 200pM W] 150pM, 200pM W] 100pM, 100pM W=] 10pM, 10pM WA 1 pM, dl& E°], 1mM WX IpM(&€E
E°], ImM W=] 100pM; 10nM W] 100pM; I1nM WA 10pM; HE&= 100pM WA 1pM) 99l MS=(HE7] 3=

Kd) 2 hOX40LS Eolxo= ZAgslt, Frl2 = ety o=, A e dHe o5 5o, B gArd 74
B Z7A s, PRl 9dlAd =AHE A9 1pM mYH, 1000nM %] 100nM, 100nM WA 10nM, 10nM u]#]

InM, 1000pM HA] 500pM, 500pM WA 200pM, 200pM w9+, 200pM WAl 150pM, 200pM =] 100pM, 100pM W=
10pM, 10pM WA 1pM, <& £°1, 1mM WA IpM(AE S, ImM WA 100pM; 10nM =] 100pM; 1nM H=] 10pM;
EE 100pM WA 1pM) WYY HF=E(FEY] =, KdDE dAs 950] 0X40LS Eojz oz Agtett, 18
g A3 SA4L #HE Tls Fokl 3AE gdd A% ABWE ARESte], A mlofmol (i)l oA
e ZREE XPRI6(EEY)(MFo] - E(BioRad) (T5337E)) S ARESAY, 7120l o] (KinExA) (5-5733%)
A Yl JA=EFH=, Jd3FHHolH=(Sapidyne Instruments, Inc))E AME3SIALY, XZEHHlO]le SHE
(ForteBio Octet)(Z F2ZHulo]lQ Z:¥d o] (Pall ForteBio Corp.))E AFE3le], o= Eo ¥WH ZgzE
FH(SPR)S AMg3ste], aE 5 Q).

OX40L 2% 53, SolAd 9 8 %(Kd, Kex H/EE Keo)t B 7]E EokollA oo Al Wyl <3|

A, dE Fol BW FehzE IY(SPRO A 49 5 Uk go] 'Kd'E B @AM ASHE vt
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AN, 7 E2k=E S (SPR)E 25TolA saddn. = t& AAFeolA, SPRE 37T 3

g AAFE oA, SPRE AlEldA pH, o7 <& pH7 EE pH7.6(AS S0, pl7.60A 3|H~ 435 A5
(Hepes buffered saline)(¥3F HBS-EP&} XA E)E Al&3h)o A Fadr},

o AAFeo A, SPR AElstd & #=F, dE 9, 150mM NaClolA 3=},

A AAEE A, SPRS dE E9], 0.05%2] P20(ZEAEHOE 20; dE E°], EUA(Tween)-20(HEH))
3mMe] EDTAS] EA] 3fellA 0.055F-]% |5t AlAl oA 3],

Ao A, SPRS pH7.6, 150mM NaCl, 0.05% A|A|(d& £°], P20) ¥ 3mM EDTAO|A &&F Mo 25C &= 37T
oAl FaEt), e 10mMe] AAE TR 4 Advk. DA, SPRE HBS-EP Fol A 25T Hx 37Tl A
F=3)Et}. HBS-EP:= E|lA v} 13y g o)E]=(Teknova Inc)(H|= A FEYoliA; FIE21 H3E HR022)ZH-H
A4 7Hs st

et

Lo -vhe-A(Es 08 39 Iz, JE e -7 HFss A =W 49 F-vAE) g6l E 501, M
1008-38)& < Xith 12} oyl AEol oA wholedA H(dE =, G )l A=HA

2. F-vhe-s IgG(Es v dd $ FADE 16 Aol =F3AAA 3 Zel A1d s 229

3. A8 S 1024nM, 256nM, 64nM, 16nM, 4nM 2 OnM(Z, 5N GE)dA o L3 FHS EIA =3

e

Azl A (S 5ol Aelets %‘r%—%“ FoA 25CellA), W Eeh=
=S RE oo wopsiof(Fm)el <]
° ﬂ EE SR A= AP%o}O# P

|
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[
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Jfu
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=5
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_‘>_~‘
oo
QL
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L %

E8 e A pH 1.7 10mM Selez s3d 5 vk, oA x3E FAE AAste], wuo] E
e daaes fs ARSEEE . A delHe 25 Vles ARESe], dE 5°f, ZREE XPR36(
Ué [e)

=
) w4 AZESolo] thE af REe ARgShs 11 Ay Bl v"E 5 gl

Rl

2
B
QZ
e
i)
ol
lo
2
M
4

= 92 98 &7], dF 5o "ol

So], oFl(intraocular) ¥ f2 AW (intravitreal) FA } ) W] sHe-e). Oﬂ o
A, d& S0, T &7] W EAst), oo, E ige X owge] g mE Ui 2
1 OX40Lell <] a4 i 7] éﬁ& T= HHE A8 £e oﬂﬂc} T AGEs g AlLsy] e A

2)(
A, B4 EE o

bt 71EE AT, oA, AAAE QIZMAA A e dHS FoJstr] M A7k o] 0X40L
HolA Aol el FA %EMQ@O? sitte S AAgTh. e, AAAE Azt Al FA BE% GH S
Foat7] el QIzko] - wle] 0X40L oAl = A& AAgrt, ool a 3
2 SH(E 59, Han B+ CHS) /1AL 23, 71 AAA = F3xol(dlE 59, whdd(Mandarin

M
¥ -
2
2

ool A & e dHe AF F(E)E EFdE 59, dgelrya) A3 HYERY dudr. o8 &
o, B9 A3t Foe 59 4-4) A =5 19 WH, o & E9], dAb, Fab & schvE X¥sAY 1A
o= o|FozIY}. ~3YE HsiA E4e A 95 AL e A wHS 91 AAHEA A 59
o A HAYH geolBdygE AAE), RS AAEEA AF FH9 grE AAE golregE AT,
R AAHEA A F99 28 dAY golrgg s AR, Ex vt HFTE(AE £, AAF,
A5 = %E‘%‘ , Z10k9-2=(Kymouse) (%), A

, s = EHE, dE Eo], WEAW-2A(Velocimouse)(

J¥H), dEut k-2 (Aliva mouse) (EE), T vk (HuMab mouse) (ZF¥EH), &4
U]-—‘%Z:(Ommmouse)(" Ué), ommrat(“ﬂ*) T R ake-2(MeMo mouse) (PFER) )] hOX40L H+ hOX40L
oy EXzo] W3t 2 FA-PA AFE(AE 5o, B-AXE, dF AX £ LAY fyED) 9 HHEL
g/ 5= Dhﬂﬂ A, G e A 599 fuEDY Cﬁﬂ%— RAsin=
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ol &gk EU | ol ¢J3hd H435R)S &+3th. A2 CH3S Y96F tﬂﬁﬂ(IMGToﬂ olgk; EUO ©lsl¥ Y436F)S F
7t2 Z3E 4 9ok, A2 CH3 WldlA $aE 4 s F7F HE2 [gGl A9 %9 DI6E, L18M, N44S, K52N,
Vo7M, 2 V821(IMGTOl <J3F; EUCl <|stH D356E, L353M, N384s, K392N, V397M, = V4221)& ¥3alar; 1962 &
Aol A9 N44S, K52N, = V82I(IMGT; EUol <J8h® N384S, K392N, = V4220); 2 IgG4 Al 29 QI5R,
N44S, K52N, V57M, R69K, E79Q, 2 V82I(IMGTol <l3F; EUel olal™ Q355R, N3845, K392N, V397M, R409K,
£419Q, ¥ V422D)E E3hstt). A7]ol 7]s" olF-5olHQl FA| Eulld uisk ®o|rf gk 2 o] WE 1
o4 ileE T}

54 AANFHeA, A EE o9 0X40L AP @H2 67] wivke] (DRS EFerh. A3 AAFEolA, o]
A e 39 A% 9HS HCDRL, HCDR2, HCDR3, LCDR1, LCDR2, % LCDR3C.&Z o]Folzl Fo Y g Aed 1
A, 270, 370, 470, B 570 CDRe Ee7v 2 o=® o]fojxint. FAZ ] HAAIFHA, o] A HE
J—% A3 dHe A 22 (2 HR1Y A AgEHs 4, AdHs 10, AEHE 36, AgAs 42, A4E

HE 68, AEHZT 74, AEHZE 96 == AEWHE 102, 59, 1°ﬂtﬂ%§ 36 = AEHSE 42; HCDR29 A9 A
gdW s 6, AEHT 12, AEHST 38, AGHT 44, AEHST 70, H‘ﬁ*ﬂi 76, AEHS 98 EE AAdHS
104, E3 1 W3 38 = AIW3F 44; HCDR3S A% 1%% , AEE 14, A9WE 40, A EH3E 46,
MEAT 7 1°ﬂtﬂi 78, AME¥E 100 =& AEHE 106, E—S] 1°ﬂtﬂi 40 == A9 s 46, LCDR1S A
< *1°§1ﬂdi 8, AMdWlz 24, MEHAZT 50, AEHIE 56, 1 T 82, Aiof”ﬂz 88, AMgWls 110 =& A4
H3 116, E3] A9WF 50 = AIWHS 56; LCDR29] A4 1 tﬂj , AEAE 26, 49T 52, A9
3 58, Al9HT 84, AEWE 90, AEHT 112 =& AEW3E 118, —;ol MEHT 52 e MEHT 58;
*1?%11@ 22, AEWs 28, AEWE 54, AE9HS 60, H?gﬂdz 86, AMEWE 92, AEHE 114 =& AEHE

120, 53] A¥Ws 54 =& A9WE 60 for LCDR3)©] HCDRL, HCDRZ, HCDR3, LCDR1, LCDR2, ™ LCDR32.E o]
- {1 woRR Agd U, 27, 3, VN, B 570 (Re 2eshAY sl R o] FofRitt,

TAAA AAFe A, B W] A oA AzF A, GFEA A, Az A, dEdA A, h0X40L-
3t YA e ol dojo Fo|AY, v B IS ]9 hOX40L AT THS AlFgit. oddA], A=
AZE 71 =l & B (HE £, v§2 EE HE Ee E7) A ZUdsS XS 71WE Ao
o, 54 AA ol A, A= hOX40Lol Sol oz Agtsls o Qzh A, oA o Q1 dEFEA &
A, e ole] & 4% ddoltt. uigAg AAPeelA, dA = A FA o)t upFA g AAIFE A,
A= F3t FA otk

ool X, @A EE W wrbad @A EE WE(S, 29 b mdee g b meiehel
golz, FAl EE wHe =H goh 29w E3E

T hOX40L, <o) Al¥ FW-2dE hOX40L T 7HEA hOX4oLell dieh AgS
AsA, 0X40 EE o]o §F GHA(AE 5o, Fc:0X40) % (& o], &%F EAA o) AAct
A A BAAD At AL 2 GAA A Aol AT E ] .

= ogE A, B Aol hOX40L ZEHEPOI=(dE B0, AEX TW-2dd hOX40L T M-S
hOX40L), hOX40L Ze]#Helol= ¥ £ hOX40L oI EZo] Eo|zog AFstE A aAYstE ¢ fﬂﬂ
ko] AFHETE. 54 AAFHA, IS AE B5(SF, VH o BF A 0 =& AMd¥3E 62; VL
o A AMEWE 32 = AMEWE 64; VH =Hele] A9 s MdE 2, AIHE 34, 1‘5%@ 66
dWT 94, 53 AEHS 34 =mQl; VL =dle] A AEHS 16, AEWE 48, AEHSE 80, =
g3 48 E=H¢l; HCDR1S A-S AdWs 4, AEHE 10, AEW3 36, A9W3 42, A
74, A9WE 96 e AGHST 102, 53], A9 36 £ A 42; HCDR29] 7
3 038, AEHs 44, AEWS 70, AERE 76, A 98 = Add
HS 44; HCDR3S 749 AEWs 8, A9WsE 14, 4 40, NG 46,
100 == AEHSE 106, 53] AEHF 40 &= AEHN3F 46; LCDR1Y 7
AT 18, HEAE 24, HEHE 50, ALDHE 56, ADHT 82, MEHT 83, MEHT 110 = MIE
AEHE 50 = AEWE 56; LCDR2Y] A5 A EWE 20, AEWE 26, A€W 52, A Ed
84, MEWT 90, MEHT 112 & A9Hs 118, 53] AEWE 52 =& A<
AT 22, ADHT 28, ALDHF 54, ADHT 60, MIHIZT 86, NIHIT 92, HLIHST 114
T A9WE 120, 53] A9HE 54 = AEHST 60)l /MAE Hre 2 VH &, VL &, VH E=Wel, VL &=
wl¢l, HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, % LCDR3& W 3it}.
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EOE FEeA, B wHAAdAN B

Lo
o
2
5
s
5

&l

[e]
S =49

ol
ﬁ—’

£ e Egee NE 9 SF-AE)

glof A, A= hOX40Le] sl o]/de] &Y d7] thdA(single nucleotide polymorphism: SNP)
o= Ageir), B wrye] oloje] kel ofof| A, hOX40LS vk o] Abeka|o|t),
&

I:H

FdelM, & BAMlA g ANA
hOX40L)oll So]d o s Ajtehs & e
S A A4 0X40ell Bhek hOX40Le] A g ha( =
90%, 95% Ttz 90% ZITHE) Ei= 3] AAs el AwTH

©} hOX40L(°1—§ S0, Alx FwW-2dHE hOX40L EE 7S
£ oddE s AR PN, GUAEE S, 2
= 4

0 50 X+ 60%, W=+ 70%, 80%,

™NooX,

o
X
o

oA, 2 WA A hOX40L-vi/NE H3 == WEH g E 5
sHH, R A Al FrEES hOX40L(dE Eof, A¥ #
o A= £ o] A EE ol WHS F ¥

EE oo oa|A] dibEct. ool A,
AHHE Avk T s, o 23 B

-2, FOLJ—}— =i 0151_11]§7
2 &S IL-8, CCL20 9 RANTES % 3}i},

AN e As e G W
hOX40L ®=4= 7184 hOX40L)

[

2

2} shatal, of7)A Zg w=+= Yert
th kA o] 4 hOX40L A &3} 4] E*é, AW IL-2, IL-8, TNF
S ZFEITH oA, AE
HE MeldEd, oo, A

Mo 1ok pQ o 2
2 o

= I

o

2

e R

o
O
g

7F iAol A hOX40L A3 E-sha Al oA TNF &t
6}4, RE EE—E Zd_%'—gl Rl e mx olAlss wel AT, e oAl

H¥ hOX40L & 7F84 hOX40L)oll Solxow 2
i, o7]4 hOX40L A& 4L A e oy
AESA e [L-2, INF U5 2 QAR vl T
AESA B4 IL-8, (CL20 2 RANTES

2
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i
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i
o
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o
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o 2[R ol &

o

of "ot i "tigf'e Fojx gk i Wl 20% oW, wEAS AL 10% oW, ®ul mEE s AlE 5%(Ee
4%, WX 3% T 2%, X, Ao, 1% o3} o]UE ¢u]3it).

B Al AEEE vhek o], "REejsit mi ol AAE 2ol EAshs vhet e BA(AE B
of, ¥ ANl AFE F-hoX40L FA)S AT Fuh, wR, e, 250 Ag R/ EE

S/ B 1% il 344 dsle) o g5 49 P G B 7
oz gdusts PEL e, 28 EE =
i SAel W ol Fol Aojuitt. olo) AR mi Tyl ezl B3, wa9 T

2 I
i
|
i
e
o
N

Foopulwl A mE Fol Ade] & 594 A A, A ARl vl BAL gaa AL
AT S 5o, A2 ohulwt N mE @t Adste] HAo] FAS Al AL ohvlwite] A EE @i
Aqdof H(gap)S =9 F AhH. I oS, F&5e O}UIMF A = LﬂiﬂOEM 94 =] ol A OM oln

2 27 e gEULEe=s vudth Al 4 b oofn|

1009). 9 AAFEA, F AL BAF Zololr}
= NYE(dE S9], olujwal Y T Ak ) 7k 4 TAA o AAHLE ek ey duZS ALEE)
of @49 5 . F A5 HuE A ARREE A dadFe vARA]] o= @ [Karlin and

Altschul, 1993, Proc. Natl. Acad. Sci. U.S.A. 90:5873 5877]0lA]
Altschul, 1990, Proc. Natl. Acad. Sci. U.S.A. 87:2264 2268]2] <ilg]5&o]

o, 3283 dugEe 3
[Altschul et al., 1990, J. Mol. Biol. 215:403]1¢] NBLAST % XBLAST Z=&138¢] %% o] v}, BLAST &
O El|E Bale B oulgo] @b Bxle] AEAQ FEESEle]E AdS Ay YA dE So], A3
=100, @ejZel=12¢] tigk NBLAST 2@ QEto]l= =2 s AES AMEste] Fald 4= vk, BLAST 9wl g
Ao B ool gl Fxbol AFEAdQl obvxAt AES AV HASA, dE B 230 50, ©ojdo]=34] o

XBLAST =213 slgtv|g HEE AMEste] #=38E 4 9t vlal 54S& 34 & = 3H(gapped) 44
.:71 A3, T [Altschul et al., 1997, Nucleic Acids Res. 25:3389 3402]¢] 7]&=¥ nlel #e AE

m1o rOll
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(Gapped) BLASTZ} 282 <= Qlt}. tiokz oz BEAE 7he] W BAE HEshe v B8 367 9
PSI BLASTE AM&& <4 IUh(Id.). BLAST, FE BLAST, 2 PSI Blast ZT2Ia& Al&3t= 3, (dF B9,
XBLAST % NBLAST®]) Z}zte] =Z=2asio] UZE IepuHE AT F ArHdE £o], dtdol=9],
nchbi.nlm.nih.gov A9 =& AWE Ax HE (National Center for Biotechnology Information: NCBI)Z #a1s}
7] wpgeh) . Ade] BlaE SsiA AME = A dalelse] ® DPE vk gl v A gl o - [Myers
and Miller, 1988, CABIOS 4:11 17]¢] &ag|ZFo|tt. 12]d LuE]EHS GG AE AE AZEQ O #7]A
91 ALIGN Z=I1(W A 2.0)0l =50 k. obviit Ads HIJLOM AsA ALIGN Z219H8 A3}
© A, PAMI20 T 7] 3, 12¢] A Aol siEE, B 49 3 AUHE AT 5 gl

F AdE 7 & &Y e e s8ekA domA Al Vied Ad FARE Ves
Abgste] SAE 5 k. % sLA ARt AL dEHezs A ARES TR Y.

f
lo
=
offl
e,
oX,
rlo
n.«:l:

1, hOX40Le] "ZAdkA" = "JAA "= oA hOX40LS 23

= AlEolA hOX40Le] A=A &4 F sl oS oA e Ey #aAE F
A e 9 E e, dE B9, 54 AAYECA, & EEe] A= |
u Al E S zZk= AEREE (CL20, TL-8 /% RANTESS EH|E o
A5 AA e o A, hOX40L2] A (S Eof, ¥ ol A
01, OX40LS WHdsle= Alxe 43 2/me Ax 2adg A2E o4 e o
oAl AgA ] FA sl A1 hOX40L-vii7l€ AESHA &oddll vlaiA] M EZ ] hOX40L-vi 7l €
A %“é% AAgozN 2t 5= vy, 54 AAFEH A, B FAMN AFdE A dd Az
ZA&d F-h0X40L A, vl siAIE obd Q1zE, dEEA, A4 F-h0X40L A o]tt.

o
i o o

Wy o @ 2 2

go] "EA" L "HIFREY" = "[g'v B g A5ud 7bestA AgE 4= At hOX40L &
% o By FUY wA-RkgE 4 doh, wiEA S A=, hOX40L &
A2 WA-E-g-EEA| egtﬂr(ZEM ”01 =,
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Raven Press, New York at pages 332-336]2 #arslr] wlghct

2 e A= FY A, GEEA A, AxF HHoE Ax® dA, g5l A (ole-Fol A<l
A £3h), AzF A, Az} A, 7IdE A, QEFZu], @A~ Fv(schv)(dE o], ©dd5oly, o
FE5o14 &), HEst @A, Fab @, F(ab') @, troldsto|=-AAE Fy(sdfv), d-olH e (3-1d) &
A, R A7 F A99 A9 AHEZ-AF TS EFSHAIT, o]EE AFEHE AL ofyrt. 53], E Uy
FA= AAZEEY 2 @ UYSEEY FAe WeEs] &4 53, 5 h0X40L el Soldow Agtsl=
gA-A% 9] (F-hOX40L &A1 2] St o] Ake] A 3 =4

_— Ao FA(dE 5o, IeG, IgE, IgM, IgD, IgA L
IgY), 99 F-HF(dE E°], IgGl, 1gG2, 1gG3, IgG4, IgAl 2 Igh2, 53] IgG4), TE ¥l 3+

(el
£ 591, Igh2a 3 IgG2b)E 7HE 4 Ak, npeA gk AAIFEol A, hOX40L A= ¢hd WJ oﬂ?*tH QW 2l
22 hOX40L FAlelv. 574 AAGeelA, & 2] A= 1g6 FA, T olf FR(AE 50, ¢
7F 1gGl e IgG4) e st FFolvt. 54 AAFHA A, 2 @] dAe Q13 vl 4 B 39S ¥t
th. ® o2 AAFEA, F2 B8 e Fe-y FEAES AFA &, oE S0}, Leu23sGlu EWolE
zaar), £ e AAFH A, =4 EW A G E =N 7]7] YA Ser228Pro EolWo]= %8st
U v AAFECA, T B F92 1g64-PEOIT.
fo] "I A Tl 'Y A 99, " 2 9, @ fARE ol ddd Asgsta, A
Al el el gk 1] ol H I E Foste ohvwAl E EFetE FAY TR (dE B, 4
BA AR 49CDR)S YEhdth. &9 Agt 92 4] s= F, dAd AAR(AE o, B/, HE =
= B2E) 2 ezt Y ffE ¢ vk w9 A 992 A3 71l Aol
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rr

Eelgetolmel wste], gof "fEA"E 2 WAIMAA AREERE vheh o] ofnlmil 7] AR, AE HEE
| 1@ m=qiel ol8]A WE hOX40L EelHEfel =, hOX40L Ee]Wee]=e] ¢, i hOX40L EelHetol
Agehs G obedt MAE xFohs EefECIEE YEY. 8o "fEA"E 2
of, Zeetol=ol ik Yele] frae] T F-2ol oA, 3354
Zejetol=e] W, EE hOX40L EHE|FEte|=d] Solor A
Eo], a#EAT AFo] ofuAl, hOX40L ZzHEelo]=, hOX40L Zz|Helo]l=¢]
= Fas}, opAdsl, wAsh, <ikst, ofnfel=sh, wAE BE/Abw

oE

7] 918& =4 3 %Hﬂé‘%éﬁﬁ A, AE s Ee vhE Bl gid A4 Soll oA et ew
Agd k. fEAE FEE B §3 e XA, A 3 Ees F3 JEelE e e
=9} Aol o r WyPHT. fEAE Heols EE FEFiEiels Aol Addow ZHOP st o]
spstr)e] AEg F7FE 239t hOX40L E@]) el =, hOX40L Fefgjefe]=e] oy, H= hOX40L FA|9] #
EAE SolA9l st dek, opAEs}, AlAS, Fuzbvtolale] thal S ARt ofdl ARHA =
d 7)E 2oke] S0 TlaeAAl eAE VlEs AR shehe Wl ofsiA FetHor wgd = . F

A==y

(€} (s}

L Z2]FElo] =, hOX40L —’*—E]J“E‘rO]EA o, EE hOX40L g 414 HEAE ) o)A H-AEHA
NS T8 4 ot ZE e FrAlE B gAAe 714 E hOX40L @] HEle|=

%EMEQ oy, = hOX40L A9} 71—/\]—0]—7-]1/} 23 /)5S zte=

fo] "FEF"S B HAAA AEEE vkl o] §A AF Y/EE old ARE FAY] FFE R/EE V)
e 7 H/EE gsAT7)e FEe ABA(AE o], & WAANC ATH FA EE FATH 2AdE)9
&S YEeRATE o] foj&E md 5 Ao U e e Ay e 48k, AYe 3 e g3, A
Aghe]l AN e Oy, /5= & U2 SH(AE B9 2 YAAd AFE 3-h0X40L A o]ele] 9H)<
o e X5 AH(E)IE MY e FHA7IE d 28 & xdet. A5 AAFHA A, 2 dye] 3
Aol fFaze o 0.1ng/kg(tHAA AT F A mg) WA F 100mg/kgelvh. 54 AAIFe oA, & A
AeE Ao Faze ok 0.1mg/kg, °F 0.5mg/kg, °F lmg/kg, 3mg/kg, Smg/kg, <F 10mg/kg, °F 15mg/kg, ©F
20mg/kg, °F 25mg/kg, < 30mg/kg, <F 3bmg/kg, < 40mg/kg, <F 45mg/kg, ¢F 50mg/kg, °F 60mg/kg, <F
70mg/kg, °F 80mg/kg <F 90mg/kg H+= °F 100mg/kg(XEs 1 ue] He)oloh. AR AAYHAA, "fFaz"e

w AN A AR vt ol Eak AR Ash(elE Eof, AES] hOXAL AESA Bl oA, o)
MAEZHE S CCL20, IL-8 = RANTES, T INF-y, TNF-a X IL-2, 53] INF-y 9 oADHE A8 4
& 2 uwel Aol g e,

go] "IEX"E B A A AMEEE uke} o] Ao sl o] g Ajt el AT & A,
=, EASAE EREE, 7S uiAS AT AztAA WY wkg& %1_2@_ 4 AE, Fd Y T WY
A gAS Ze ) 3d Ao IxEe 949, oA hOX40L ZHFElo]= Wi hOX40L ZEHElol= GRS
UERdth, WA F4E 2t JYEZE FEAA &4 veS dove ZeHEelme FEolt, Y &4
S Ze= OMEEE HH 7)E Hofoll dE FAE Aol Wl oA, dE Eo  YAMd vlesdH Wy
AW oA FHE = ue} Zo] FAV oA o R Ajtele FEHEIC| =] Fto|th, FUA I EX=
MeAl dedd e gt dYEZE SAFoR B, A opuwmal B Z9 §st 4 wd
TIFORE o]Fojxal, FolAQl 3xkd FE 5HWY ofy e} Ho]AQl 3 5AHE zterh. oI EX 7|43
v ZEgEtol=e] g ZEFEtel=9 QA ol bl 4 AU, CIEXE ZEFEle]l=9 E o]t
H-91% oz 3 4D = v, dYEZE A9 3349 FW EFFoAY 2Ho] ofd & U},
E4 AA o)A, hOX40L I EZE (oS So], hOX40L Z2]Helol=2] AreFAl ol 4) hOX40L Zz]| e}
oj=¢] 3x1¢] W EARo|tt, thE AA A, hOX40L I EZE (oS So], hOX40L ZFetol=9] A}
FA Fe e dFA FEelA) hOX40L ZE|fEtel=e] ME SAFoltt. & WAAMCdAN AlTE FA=
hOX40L<] &4 ( I

[e]

) Bl CFEX, h0X40Le] AFA(HlolElH.) o] oIEX, X hOX40Lo] oA
A(delE|r) e & 5o Eojdo=z Age 4 ot FAHA AAGEA, & HA
P hOX40L9] Al Fefe] ol g Exe] Hojfom AFspAt, hOX40Le] ©A Fejele= =
olH oz AFSHA L=t

gof "HEAE B GAAelA SIS sk o] okRe falA HAAl, M, YA, AYA Ei o

o =
V OSE rE @

(A7) deet
!

o°"

o
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E, 7}4313110115 ), AWIA(dE

o], FaEA, HEA, EY 5

Sl E AL ofUth. & Sof, w3k AFo] FmE E waad E3tE 3 [Remington's Pharmaceutical
14 H X

Sciences (1990)]1(w]=- ZAIH]

Fepol = E= Fe|HEtel =} Adste], £of w2 1

b NS 2Ashs fEels e FERECIEE YT, a8 blE dF 5o, obvat T A e
Ak, Al wetelae] Ak Bl/EE opmit AARFEH AV(5)9] WF dEomiy dojd 5 b
G o& S, ti’bAQl RNA 2F o] (splicing) &R FEH Ex AAY ZRebold HomyE wAw
T vk 5% AA P A, hOX40L T2 hOX40L Fe]fefo]= H= hOXA0L EHE|fefo] 2o Sejxow A
Sz Ale] opwedl M) Aok 57e) 1A opn|ieat 7], Aok 10709 1A opwwat 7], Aok 15
el QI opmest 7], Ao 2070 Q1A ofwliedl 2], Aol 2579 1A obv|at 7], Aol 407)
° Q @ opH] 2t

A7), Aol 50749 AR obvlwat 7], Hol® 60 SIHF obvlie 7], Helw 7079l

ol 80709l Q1% ofvliAt 217], Hol: g07hel Q1A obvmAt 7], Hol® QI 100

Holxw 125709] Q1 obvlnedt 27, Holw 150749l Q1A obvludt 7], Hof® 1757}

Holxw 200709] QU obvlaedt 27], Hi= Holw 25079] QU obvlait 27l oyt
3]

oy
= a
sy
= a
Eeshs ZEfleoles 2T
o S =
— T

X ?g% 5 oh. AR AAFE| A A, hOX40L ZgFEpol=9o] whH = hOX40L
gdo] BolHoz Ajtsle Al FEHEolE e A9 Aok U, Hom 27, e Hoj= 379 7]
55 BHs

fo] "ok Izt A" i " FA"E B YAAA ds wE sl AR, Az3F b e, T
nh&+2] 5} b a

Ae A B J9s st FAE vehdnk. FAAA AA A, Lol Izt 71k 7}
S X3l FAlE YERTE, " Q17 E-h0X40L A= 5 A A Eo A hOX40L

AAAE BE2a AL 4D A B AAE WAl Ak Ad ¢

= 5 Fek xgetch. FAAR] AAIFEo A, 2 wAACl AlFE F-h0X40L FA= e QI7H

Aolt}, gof "ekd A FqA|"E= JIE(ES [Kabat et al. (1991) Sequences of Proteins of
Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication
No. 91-3242]5 Ztaretr] utgh) Foll olsiA 7l niel o] QIZF AAAYE HAS==d Ado] &st= 7F
Wy 2 B9 Pk, ¢ 13 FAE sk dAAS Wgel dF & 3 A

il E3 Al
Aol Aol AgEAwt, #E 7lE okl A dole] Wlo]l AHgd o v

\__

T "2 Fg QIzF A 2 A3k h@”iﬂ of ol
At

b akA eholHele) Y

=T HAE U2 A5 i A3y g

B dElE A, A7 WASEEY fFHA EHOHH Ql%ﬂ [EAY E%ﬂ/\i R %4 (transchromosoma
DA FE(AE B9, P92 B 2)EREH dEd dA(dE Eo], Ed[Taylor, L. D. et al. (1992)
Nucl. Acids Res. 20:6287-6295] =) H& b WYE=ZEY FHA A9 of& DNA A gel digh ~Ee}o]

Ae Fitele oY vE ko] o) 5 AHAY, APZHAY, dgd FAE 2@ 1S
Az QAZE A= A7 AAAE WIS EEd AEEEH fEE 7MW 99 2 W 998 M ¢ Ao
([Kabat, E. A. et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S.
Department of Health and Human Services, NIH Publication No. 91-3242] #Z). Z18ju, 5 AAFE A,
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" 22F, A cDNA EAbell= AT Tlsel ofs AitEs A e A e, Ee e wjxrE A
dHow EAeA 7Y, = sEtHor Y= A s A B e setede] ddAew =4
A e g Aok TAES AAIFEOlA, & wRe] dAE mPshs it ZA(E)E Gl A AAE A
ojtt

g-o] "QIZF OX40L", "hOX40L" Hi= "hOX40L ZE]fefo]l=" = A goli= HY E59 olust IS %3
st Zofletol=("E el =", "iEtol =t Bl a2 E AAelA s wg ThssA M) 3R
“LO] SNP WolAlE WIS ¢ Ee|REel=E e, d EejgiEtel = vheb A Sl hOX40L S B
FrataL/shAt F-h0X40L e W Aol 23 dHFAA WolA(dE S, SNP WolA]); A&ehe]
2 WolAl; ws Al AR, dE, 8 oAl $3 Fefeels; ¥ $ AeAE Lde. wd

K

h= |
Bje] hOX40Lo] w3k E3tdct, #A#H 7%
hOX40L Z@Aefo]l=, ZFelo|= wA |, a9,

r
i3
o,

2o 1o oy
O
o
]
=<
N
o
=
otk
__)H_!‘l
s

i

e

/e oV EX] AY : o¥EZ7} Wt F el diola, o] IS nu & EeFlE
o= ghe] diolal, o] @ v o F EHeEFEle]=0] dR-o]7] wjEoltt. hOX40L+= AFEFA| (dl o E] B)
T GFACHA) dHlE AT 5 Sl

go] "JHIE |wE" 2 ARG o= B Ve FokddlA 1A EA, Ao F4 7

Azt F& o] g oAt ViR o 7P (S, 27PEA)QL obv At E EHE sk Al2HE U
Woh([Kabat et al. (1971) Ann. NY Acad. Sci. 190:382-391] 2 [Kabat et al. (1991) Sequences of
Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH
Publication No. 91-3242]1). T4 7bd g, 7P gL dPFH o= (RIS 3¢ obv]=2t $14] 31 W
7] 35, CDR29] 7§~ ofw]:=Al 1% 50 Wl#A] 65, 2 CDR32] 74~ ofw]:=Al 9% 95 U]#] 102 ¢ o]},

Lo "AF2A FA'E 7 e AAdHor FUT A FJgoniE JL& FAE wIY, 4zt gFE
A FAE d¥¥oz I Ao dd AIEZE A4 Aojrh. njEA s AAIFE A, & PAAoA AME
= kel ol " EEA FA"E 9 slolugEnl e o Ao o8] AME FAo)a, o)A A=
& Eof ELISA & #&H V)& EoklA FAFHAY 2 FAAd Az AAd9 v JU-2F Ev= BA
A A3 AAHe oA A4 E e vkel o] h0X40L ol EZo gt Sojxo g Agsirt, §of "GEFEAY"S I
AS Axdt7] J3F JoJo] EA Hlow AFEA ettt B o], B dge dIFEA A= £33
[Kohler et al.; Nature, 256:495 (1975)]°] 7]&¥ wie} 22 slojHg|=nl WY = q

= S o B

T 9 olo] o WHE WGFEA A ARE AT UE WHS d™d J]s Eold

E9], [Chapter 11 in: Short Protocols in Molecular Biology, (2002) 5th Ed., Ausubel et al., eds., John

Wiley and Sons, New York] 3z). thE 424 IFAE Aasts thE da]el Wyo] B mgAar o] AA o

A AFE.

ABSA B4, A7) 9 B, FeAeels, S AL 53 wdsel ASHE 49 fof Ad WA E
7

= "lo]E R Ao A= Ao mA 13t o

11 in: Short Protocols in Molecular Biology, (2002) 5th Ed., Ausubel et al., eds., John Wiley and
Sons, New York] #%).
2 gAAel ASHE vhel o), §ol "EelrFe ooy, T erielm, " dab Tat BA W ohe

e gole 45 Wk Zbsstl ALE T, DA, RVA, nRVA 5& £
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AN ARG = wkel gEo] . o] MegAl" = Al A hOX40L-misNE A& B/ olof ddE T4
A, A, O e RS e e BEAoR AT & e o A&AE UEdT. 54 A
FEfell A, o] "dAl"s 2 R FAE Ve = 3

Al olelel AEAE vEkin. mhgrd s, Al
7Y = hOX40L-mi7iel Hgk g/ o de S wy, A, 1Y H/EE FTEE AAATII
Al & Aoz FAH AAY, ARSEHAAY, AA AREHAL Sl AgAlolnk. FAIA QD AA R E A,
oAl E ¢hd 17 -hOX40L A, & Eo] ¢k <17 F-h0X40L TEEA Aot}

EE Y] S4S AUt d AXFENA,

= gH

TC
S
W oARE ATt PEe o8 mt w3s uuth 4 AAFHA, o Azt AT Tt

o.?L'ZEF;E

hOX40L- uH7H A% B/ olsh BdEdE S4e oA
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c
N
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e
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1o
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ok
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rlet
fu

>

T o2 AAEECA, 2 2ol 3-0X40L FA = o2, dFE o] A T 7| o] oAl EE FFAo
2) A2 FoEt. E g2 AAFEAA, 7] AT oF 5 WA 10mg/kg(dlE 501, °F 8mg/kg)S] &%

L °F 0.1mg/kg, °F 0.5mg/kg, °F lmg/kg, 3mg/kg, 5mg/kg,
°F 10mg/kg, <F 15mg/kg, °F 20mg/kg, <F 25mg/kg, ©F 30mg/kg, <F 40mg/kg, <F 50mg/kg, °F 60mg/kg, ©F
70mg/kg, °F 80mg/kg °F 90mg/kg =X 9F 100mg/kg, £3] <F Img/kg, T=X oF 3mg/kgO ZHE Melg faFo
FojEtt

T g2 Ao, 47 FAE (S Sof, ) L= 7]39)) o] 1 WA 4Y oA, oS Eof o] 1
WA 3 o] HE o] 1 W 29 o]de] Fojdth. E tE AAFEA, A7) A= o)A o]
WF, AR EE W, o Sof, AFE Roluth, Frb ANFEIN, 47 FAE ol o[l o 5 A
10mg/kg(ellE 501, °F 8mg/kg)e] &F o= o4 1 j#] 39 o] Aoz ofaow Fojuil, I vF %5
WA 10mg/kg(elE Eo1, °oF 8mg/kg)e] &Fo=m AF=w FuE Fojdr},

T o2 AAFEA, A= GvHD(ClE o], §4 GvHD) O] Z el thet oS54 vlelomtA ] EA] sl A o
2] o] o] FrjAom HUEHE AL, nle]entr] Fo] A7t GvHD(AlE Eof, F4 GvHD) AN f1el
3 ARHES s el Hu B wyel F-0x0L FAZE Folfth ojeld ke ofzel BHad Fo o
AeAe] B a3k AAE WA Aotk §A GvHDEY 54 wpolemtARA {8 F e Hlo]entA 9] 4
= T3¢ [Levine et al., "A prognostic score for acute graft-versus—host disease based on biomarkers: a

=

ulticentre study", Lancet Haematol 2015; 2:e21-29]olA4] 2= AU 4 dr}. o]# 3+ nlo] e m}# = TNFR1,
ST-2, Azkd 2 [L2Ra % Regda S EFATH, o5& Ady = AL oft},

oM EZo] 7]oJstE hOX40LY] B9 Z@Felo]=9] <A olmwald &= AL, oYEZE Zg|3Elo] =9
5 ol H-dH oddozRE A FAE = . AdIEZE g9 3 TAH EFHFo|AY aFlo] o}
d 4 9. 1y whss %!274 ? & hOX40L sHgde] wW do] 24l 92 hOX40L oI EXo|t}, o 7]

"hOX40L-wi 7% 23" 9l "hOX40L-vwil® ®Wel's s w3k sbestA ARgEa, fdd EE §EH
hOX40Lell 98l oF7]¥] At} hOX40Le] Azl oo g t =

AZe] FTH AoA BAAZ O Z(AE So], uERE) W
oA HIAGHow FgFrdd F vk, thE AAFHA, A,
S hOX40L 2]ZF=ol thsk hOX40Le] ZAdte] <ls] o7, B4 AA A, hOX40L s oS
AE, o 24 49 Axe] 3 delA wE = 0X400lth. 54 AAIF e el A, hoX40L-vi7He A
S 4 ASIBD), o7 AEHCD) e AYE dHFAWO It vhE A F A, hOX40L-mH 7§ €
ol A At <1 (GVHD) o] th. the AAFE oA, hOX4oL—uH7H% A% Y w95, Ad AEG $HY,

2
rlot

&y S35, v-74d4d 39 4 iE“‘Oﬂ(Hl—ﬂoﬂH/x}ﬂﬂd%ﬂ H/mE AN RRE Agdn, o2 2
sﬂEHOM hOX40L wi7iel 28 = Hels 2A7pd g 23w g, d4 9% 23 = W), £ o)y
HodE o] 954 4 AF(IBD), A&, Truhﬂ BHEA, oA AR, FFolF o] AF, olAAUET
H(GvHD), ALY g, Aal Tuk 2FA(SLE), Fud, Te9d, g4 #5949, 15 3vF, ey 4

55 % SAFUYNE, Hel GbyE Adgs.

4-o] "hOX40L ~8A" L& "hOX40L A3 F&A"s 2 PAA A F& nsl 7} AFS= I, hOX40Lel| 2
o el FelMEOIEE et A AAGEGIA, HOUOL +8AE foxdoelch 2 AP el
A, hOXAOL gAE AES] E, A AF ¥ AE; Ex ol4H EE o]y 24 E 47 27 o)A

_77_



[0862]

[0863]

[0864]

[0865]

[0866]

[0867]

[0868]

[0869]

[0870]

SIS 10-2017-0123637

sl

o

FPE

A AREE = wEel o], gof "o A" B Sl = AT ek JhssiAl ARSET. A oA
474

ARGEE wbeh o], oAl wiEA sl ERTE, AAdY H)-

|
, Fr(elg B0, &, A, T, 1%,
A, HE §) Be IEFF(AE S0, Aol 2 A7), 7w sHAl= dztoltt. o AAFE A, Al
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adb7 AEIZH FA(AE Eof, HEe T, F-1L6 FA(AE 5o, EHEFH), F-ILR IA(dE E°1,
25 FA(dE 5, E}%ﬂ%‘—?}), &-TNFa / TNFa-Fc ®2H(<lE Eof, AEfUAE, ol
=5 e 25Ty ) 2 HIEARER o]Fojx] FOoRNH SyAoR e
ia= - S RS *W@FJJOH A zFEe B oy o] 3-0X40L A9}, @uujolal (A EeF
BT EY 2, AlolERAXY, FEHIAAHBO|E(AE Bo], WEHIZHEUER), WEEHAE, uMWﬂ
EdolE RuEE, ¥-(D28 @A, CTLA4-Fc #AH(AE £, oMElME), -CDAOL A, 3H-LFA1 A, -
(D52 A (e Eo], URTFF), Alo]ZRzavus 2 F-FHAAE FEEHOR o]Fojx FORFEH =

A% ANGEA RS X gl F-0uL A, ZATE AAA(AE B ,
= = 5o}, euulolA(AEHF2)), 2 FEAA (NS Eo, vlolmsEeo]E wad,
Aol R R st n) R o] Fojzl FoiE EyPdon dud F7}

F7F ANFEA, 2FES B o] F-0X40L f‘soliﬂs’%, IL-2 A% d%% st WA
3} %
O

ool glmjolial e ofuANk, & dwe] F-0X40L FA S A& e WY e s 2= FU AR
5 weHelgta Aztdn. 53, IL-2 Asdgs 2, IL-2/IL-2R-v7E T Al 54 Al
lQ o]
<] PN 1

Z-g-Al = F-0X40L A 9} *J%j 4
gt at7] 2 "alAelA AAd 7 B 9 yERozl nie} o], ElaEE~ 9 gfututo]
W 24 848 Yeidt. sBazEgys 9 ganteldl & EEE IL-2 Aedgs e

E3], ggulolale [L-2 2 IL2R AAE 7F2A]7]a1, IL2R &g 3tol] <]sA] B
= nlOR GAAZA ZHgsha T, AARE, mT0R JAA7F 7|5 7 de= T Alxe] S

o2 71do] &4 4= Auh. (Thomson et al, Nat. Rev. Immunol., 2009, 9(5), 324-337; Scheffert &
Raza, J. Thorac. Dis., 2014, 6(8), 1039-1053). ¥ WHA|A o] &= 6 &-0X40L A e] 7]#o] o]zfst F+ 2H&
Al BEiFol gk Tsem X]Eﬁr H-ste] Folsiths e vellal, = 72 gapuiol iy} xehd - dwo] 3
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GVHD(S3] GvID) ¥ el shut o]de] S7e] oAl ®a S Wehdith. ddlA, AlEs QI Alxeln. +
A AN, A= e o g QIZE F-h0X40L B2 A FA ol

r
o
N
F-.~ OIN
ot
|
=
o
>
N
(=]
—
ot
2
2
0

gof "h et = TP Q"2 0X40L B THe] A, AFHom Fe] diEF opv|-wde] 120 W
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ez st A e, & We] A= bl Az A, o7 h0X40L EFEFe] =, hOX40L Z2|elo]=
9, EE hOX40L oY EXo] Soldoz Afst ehd QIzb Aotk 1Ejdk ghd 1zF A= dAEAY
Edasgt 228 o4, didAcdA Fol"E w v-d Az7F FA(AE Eol, HE FTOoERE fEHE -
hOX40L &Al)oll oisl] Agke | kg9 ANE FHagshr] 98 A vfg~(FEe g gd e 38 1-2

zo] Bolqon AT ek
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o] T EAXO] KOX40L oI Exe| Adsth. o] Exe| 7]o]al= hOX40L =
g Elo] =9 @@,% ZE et =9 Q1A ofv =kl & Y, I EZE ZEgEel=9 27) o] Hl-<l
A ddoziy 3/ dA49 = vt hOX40L S EZE (a) hOX40Le] A=Al Fej("A=kA] hOX40L ol¥E
"), (b) hOX40L9] Al Fef("whekA] hOX40L oI EZ"), (c) hOX40LS] A el 2 vk Jy) 2%
el &A% = A7k, (d) hOX40Le] A=Al e ol ESAatARt kA Fe) ol EAsHA 74, (e)
hOX40Le] S=FA] e o] EAEA T A e o] EAskA &S 5 o).

A& Eol, 45 AANIHA, oFEZE AFA(HelEH) Fu olrt EAsHA Y Al (WlolBB) FH
el A 3-h0X40L Aol ogh AFE s o]& 7hestAT, @A) Fe ol SAleA 7 A
(F4) e Yol AAFS AalA o] 7FsshA &vh. o8 HAAIFE A, h0X40L o3 EX = hOX40L E2]Hef
o|E(dE E°], hOX40L ZE|fEto|=9 A=A A e A dgola)o HE SA 5otk & HAalAolA
AFE A= (a) hOX40Le] TA] el ol Exe], (b) hOX40Le A#A] Feje] osEZe] | (¢c) hOX40L<]
AR 7t ol wEEAe] oM EZo], (d) hOX40Le] wEFAl &o] old AEEAe] oy EZo], TE (e)
hOX40L o] o] efeol A=A el & EFol Soldox Addd 4 vk, uigAg AAFefolA, & HAA
oA A-TF &A= hOX40Le] AHFA FE o] olFExe] Holxo g AFSFA T, hOX40Le] A Fejo ol
Exo| Fojxo=w AjtstA| gkett.
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4

ol 2 B PCR-vi7 Ee] s WET &
of & AHe] FAE AP wEUEE A
+F el Aol wisl 257K winke] opulmAt A&k, 207] wwt

obvit gk, 157] wiRke] opwAt A&k, 107] wiRke] opwit g, 570 winke] ofwiit X3k, 47) 1)
gre] opml el A&, 37) wke] opulieAb A F, wE 27) Wwke] opwnsk X3k Ttk E k2 AAHE
dlA, FEAE BEH ohvmAt A& AR AAG A, fEAE sk o] 59 v
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1998, J. Mol. Biol. 278:457-479]& *tarslr] wpgh)olr}y. Hdk & [Kabat et al. (1991) Sequences of
Proteins of Immunological Interest (U.S. Department of Health and Human Services, Washington, D.C.)
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A S 44; HCDR3S] A AT 8, IS 14, AEHE 40, AEHE 46, AIHE 72, AIdHE 78, A
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90, MEWE 112 B AMIHFT 118, E3] HEHE 52 B MEHE 58; L LCDR3Y A$ MEHE 22, Hd
HT 28, MIHT 54, HEHE 60, MEHZE 86, ALHT 92, AIHT 114 == AHEHI 120, s—s] Aqam
3 54 EE AW 60)2 (DR 5 3hv o]d9] ofnit A, 9 a) Fd 3A ZAdHNA(FH, Fo] A4 =
Aot A7 FA ZHAYNA(S, 8§ A ZAIYA) Abolol A Aoldt I (rare) ZHANA A7),
(b) &9 &A Zddast 8 A ZaAdA Aol Aol ulyo](Venier) WY 7]; (¢) Fo] A
YA} & A ZHAHA Apolel A Adold, VH/VL AHelA 2 317 (packing) 715 (d) &) A
zH A} & A ZPAdHa AE Aol 1*1 dolgk, Aaft(canonical) 7], 53] AqF 7o 7 A
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By AR RolojE| (i sht olde] A8 Rolole)e] ARAYH AL Azt YHOoR FHE B ¥
Hel gAS) Srg Fhw T AL AR wolofE], Ay AXEL, AF Fol, ATZH A4 =
EoAET A, AmA e P 35 o2, dB Bof, Ut YAl AFAelEAY Axg Yo
$HE 5 Atk AEZEA Bt ATSHAL AT A2 Aol 4§AE EFAT. AR RololH: I
AN E Eol, MEEY S, 6-HFold, Ae, 5-EFe %
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AspA (A5 5o, WEZE2d

B, olu} FERA, W, JFEFA"(BONU) 2 2F2E(CONU), Ale]
SEEAGHE, F&ef fHolHRRUNE, AEJEXEA, uEro)i] ¢ @ Alxtfo|FRErtololyl W&
(ID(DDP) E Al=Eetel); FEE Pl E- (& 50], th-wFhal(o]de] th9-enfolal) B 54FH4Al); &
A (AE B0, HE|mmto]rl(o]del] dE]wulo]al), HeQuto]il, nEgulo]al 2 tEZuFo] A (ANC)); £
g 2EE BA(dE S0, ¢g|2Ed PHE, BE]oxEE 1 2 ZlxEld 10; BT 2 gax Fuz ¥

3 [Woyke et al., Antimicrob. Agents Chemother. 46:3802-8 (2002)], [Woyke et al., Antimicrob. Agents
Chemother. 45:3580-4 (2001)], [Mohammad et a/., Anticancer Drugs 12:735-40 (2001)], [Wall et al.,
Biochem. Biophys. Res. Commun 266:76-80 (1999)], [Mohammad et a/., Int. J. Oncol. 15:367-72 (1999)] %
i; TEE(AE 5], FFIIEE I =, T2AAE, =g F AER), DNA-EF &4 JAA (S
0], JEZAE e EXHZH, 7IuA] dAA(dE £, IFE ST1571, olviEld HAHE(EY
[Kantarjian et al., Clin Cancer Res. 8(7):2167-76(2002)1); AEZAA(dE S0, e, Alo|EZT}
Al B, Z2EHAIY D, oElF HEre|= odEl | mEwlolAl JdEZAS HL=FEA=, WgdsdE WliEgts
9, ZF9%, 54T, TR, golgto]lEEA] QFEZ tho] 2, HEAIEER, w|Egtulolil, I em}

D, lHSlo|ERHAEAHE, FFIAEE A=, TR, HEDHIC, 2Evlel, T2Tass 2 F2
alo] Al @ ole] FAMA EE AEA, @D uE E3 6,245,759, 6,399,633, 6,383,790, 6,335,156, 6,271,242,
6,242,196, 6,218,410, 6,218,372, 6,057,300, 6,034,053, 5,985,877, 5,958,769, 5,925,376, 5,922,844,
5,911,995, 5,872,223, 5,863,904, 5,840,745, 5,728,868, 5,648,239, 5,587,459 /WA1E 31&E); stEylA
EdavziA] JAA (S Eo], R115777, BMS-214662, <& Eo], mw= E3 6,458,935, 6,451,812,
6,440,974, 6,436,960, 6,432,959, 6,420,387, 6,414,145, 6,410,541, 6,410,539, 6,403,581, 6,399,615,
6,387,905, 6,372,747, 6,369,034, 6,362,188, 6,342,765, 6,342,487, 6,300,501, 6,268,363, 6,265,422,
6,248,756, 6,239,140, 6,232,338, 6,228,865, 6,228,856, 6,225,322, 6,218,406, 6,211,193, 6,187,786,
6,169,096, 6,159,984, 6,143,766, 6,133,303, 6,127,366, 6,124,465, 6,124,295, 6,103,723, 6,093,737,
6,090,948, 6,080,870, 6,077,853, 6,071,935, 6,066,738, 6,063,930, 6,054,466, 6,051,582, 6,051,574, &
6,040,305°1 7HAlE A); EXofolam Al JAA(AE B9, TZEHA,; olg|:=Elzk; SN-38; EXE|ZF; 9-o}
= ZFEHAL GG-211(GI 147211); DX-8951f; IST-622; FHIEIZN; ¥gtZolzed; XR-5000; ARQIE;
UCEG; UCE1022; TAN-1518A; TAN 1518B; KT6006; KT6528; ED-110; NB-506; ED-110; NB-506; % #H|7}ufo]Al);
271 ¢l; DNA A& %2 wkelf(minor groove binder), oA Z4|E(Hoescht) 9 33342 % ZAAE
(Hoechst) 99 & 33258; UEIH; yrizd; ouw=dd; dd; Hel-etaE; BC-4-1; HAXEATY O E(4E
o], dAERYE, ArlERYolE, FRERZYE, dREERYO|E, JHERYE, oitEgYo]E
FEZYolE, 2W=UolE, AHE=RZUYolE, =Y olE, mu=yolE, ZA=ZUo]E), HMG-CoA
dYEA GAA(AE 5o, 2ulxeldl, AuiElgl, ofE2ulxEldl, ZEjukaelgl, EFRulsElE, 2EE,
Agut2ed, g2F, FIH, 252l 2 ol EntAEd); dHAE SEAFEYE|=E(dE B9,
H= 53 6,277,832, 5,998,596, 5,885,834, 5,734,033, 2 5,618,709°] 7NAlE Z); ot dHopuupA]l <
AA(AE B0, ZFEN TaHoE 2 2-F2 2 Y| Aobdeal); o]HYFEEY ES A e(ATH (Zevalin)
(543%)); EAFEH(HALZ (Bexxar) (55743E)) 2 o9 ofAgtA oz 3& 7Hsdh o, &uists, X33}

T L ATHES TFHAT ol ARHE AL ohh,

Zylz B oamo] gys B4 AESH 9o wMAY] HololE] Ei= ofE RolofEd #FAclE
=

3 = A= k2
A Azt AR §FE F Ut AR EoloH L oFF Koo AFAQl 3 XmARE ATEE
Ao #jMatA] eFotol gtk & 5o, ofE EoloHE HAde AETH A4S e wild, JEel=
w= Zgdgo|soltt, 183 g AL o E So] B4 dE o] olrnd, il A, FEREUA(pseudomonas)
e, g 54 EBe fZEgel 545 @A, & 5o £F AL A, y-IHHAE, o-RIHHAE, A
A 3 AR, A FH A A, 24 ekl @43 A, AEZANEA, dE Eo], TNF-y, TNF-
¥, AIM I(=A 53] &9 370 WO 97/33899 Zar), AIM II(=A] £3 &9 &70 WO 97/34911 #a1), Fas €3+
Z(E% [Takahashi et al., 1994, J. W1, 6:1567-1574]1), 2 VEGF(=A] 53 &Y 370 WO 99/23105 %
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i), F-FHAAA, dF 5o, AHAEE, ddRiEE EE S FR AE(AE B9, 237 dAh);

= AESHH wg WA, oA, dE 59 HEIRRI(AE B9, AHAE vk, AEHFZ-1("IL-1"), ?J.H‘ﬂ‘
21-2("IL-2"), ﬂEﬂ%z 5("IL-5"), JAHFZ-6("IL-6"), AHFZI-7("IL-7"), JAEFI 9 IL—9“), B FA-
10("1L-10"), QIEFZ1-12("1L-12"), <EFZ-15("1L-15"), AEFZ1-23("1L-23"), = EH}\]H]I‘L 2z
2= AA("GM-CSF") 2 #HHF F2Y AF AA("G-CSF")), EE AF (S B, AF TEZE("GH"))
= SHA(dE B9, Z4, v K, 24 Az}, Adle] ofd oA ﬁ}ﬂ]“}(Hageman) ?JZ}(?JZ} XID), 2L
e 71U A (HWK), el Ze a9 (PK), 231 ohld-o1x [[(ZREEN), 2 V, XIla, VIII, XIIla,
XI, XIa, IX, IXa, X, 91xd 2 9Bd G=FA)E 23T 5 Ut

Wodge g3t guld s AAIEE o)FA dild i ZFelo|= (X ol 'H, wlgAsAE o 10,
oF 20, ¢F 30, °F 40, °F 50, ¢} 60, °F 70, °F 80, ¢} 90 Wi °F 1007H ofw]wAte] ZasElo] =)o A%
waog FHFEAY sEHoR AFANH(FTH e H-FF 7&% Aold)d 2 e IJAE xFett. &
3, 2w B ool o gl A W (& E°], Fab @, Fd @, Fv ©@¥, F(ab), @A, VH &=
el VH CDR, VL =w|9l HE+= VL CDR) % o|FA vz Ze|fele|s T FEo|=E E3ste §3 vz
S AFett. 4 AAFEAA, AV FHEH= o]TAH dd, EZYPEolE EE JEol=e IAE 5 A
I #3%, dAY hOX40L T hOX40L FEAE A3 Axo] FHES 7|0 F831th. dE 59, 54 Ax
FH(AE 5o, W AEL)o] ofsiA H‘Zﬂﬂ AEZ FH FEAC Soldoz Agtsts dAv B Ui ¥y
H A FFHAY AFANEE 5 Uk

ool AFAc"E vl e 3 glde B A vy oo B dge] ) 2 o]FA
Fefol =g xS, A AAFHoA, B Wi AFAe"E did EE 3 dlAe Aadof sjAlE
Aol 7t =Wl B o]FA EePEtel=E e

w3, W ougo) g A8 HololE], dAu WA 2% o], o2 So] oku WM, o2 So T Bi, ®

o] &S Z|HElo| o] AFA

jonm}
(e}
=
o
i
o
O

Y EEEA R o) AgE A G WAV H55
o|®g3l7] e &35 }ﬂi’\} ]T;fa Aoyl AfAeldE + Uvk. 54 HAAFHA, miazAle]EH
120 Zd £ gl 1,4,7,10-E| EgfoprAlo] FZEH 7N N' N" N' "-H| E2}o}
"ﬂEL(DOTA)O]DP. :’—31@ %74 WA= B V) fokel dwbHog FAE] Qla, 747t "ol Fuw EF
" &3 ([Denardo et al., 1998, Clin Cancer Res. 4(10):2483-90]; [Peterson et al., 1999, Bioconjug.
Chem. 10(4):553-7]; % [Zimmerman et al., 1999, Nucl. Med. Biol. 26(8):943-50])°l A= o] At}.

Eg, 2 owdge] A= vA Mg, od70d ZAE golsiAl sh] {8l HElel=d §3E ¢ vk, upkE e

AAIGH A A, vA ofr]xit AE2 A= ~EY HElo|=, oY) —;"o‘] pQE WE (Foll, A=

(QIAGEN, Inc.)) ulel AlgH Bl 1o, o] 5 W2 A FFH

., 1989, Proc. Natl. Acad. Sci. USA 86:821-824]l 7<% nle} o], iw— 1 Elde
P AAAE Azt A f8&3 2 FfEle|= Bl &nf=FEd("HA") Bl TL(e]

U oAz iy fE9 ogEX df&d(EF[Wilson et al., 1984, Cell 37:767

FepA gk olel] Algks = A2 ofyrt.

| A5 FoloEl(ZEHElel= 23HE §F e AFAoldes W2 9y A 3, odF 59,
o] B mAo] Fuz ¥3¥ F&[Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs
In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapyl, [Reisfeld et al. (eds.), pp. 243-56
(Alan R. Liss, Inc. 1985)]; [Hellstrom et al., "Antibodies For Drug Delivery", in Controlled Drug
Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987)1; [Thorpe, "Antibody
Carriers Of Cytotoxic Agents In Cancer Therapy: A Review", in Monoclonal Antibodies 84]: [Biological
And Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985)]; ["Analysis, Results, And
Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy", in Monoclonal
Antibodies For Cancer Detection And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985)1,
[Thorpe et al., 1982, Immunol. Rev. 62:119-58]; W= 53| 5,336,603, 5,622,929, 5,359,046, 5,349,053,
5,447,851, 5,723,125, 5,783,181, 5,908,626, 5,844,095, 9 5,112,946, EP 307,434; EP 367,166; EP
394,827; PCT &7F WO 91/06570, WO 96/04388, WO 96/22024, WO 97/34631, 2 WO 99/04813; =& [Ashkenazi
et al., Proc. Natl. Acad. Sci. USA, 88: 10535-10539, 1991]; [Traunecker et al., Nature, 331:84-86,
19881; [Zheng et al., J. Immunol., 154:5590-5600, 1995]; [Vil et al., Proc. Natl. Acad. Sci. USA,
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[0914]

[0915]

[0916]

[0917]
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[0919]

[0920]

[0921]
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89:11337-11341, 199212 #13}7] wperc},

% @A s 5o, FAA-MEH(shuffling), REZ-MEH, AE-MEF B/EE ZE-MEY(DNA
MEFG owmA FTATH Vles B3 AHE F vk DNA MEFS 2 2o A9 &4(dE 5], Bt
Fo Aste 3 owng vkl dfess Zke FADS WA f8 AHEE ¢ dn. dRbH o, vs 53

5,605,793, 5,811,238, 5,830,721, 5,834,252, "% 5 ,837,458; & [Patten et al., 1997, Curr. Opinion
Biotechnol. 8:724-33]; [Harayama, 1998, Trends Biotechnol. 16(2):76-82]; [Hansson et al., 1999, 1.
Mol. Biol. 287:265-76]; 2 [Lorenzo and Blasco, 1998, Biotechniques 24(2):308-313](o]E 53 % /&

A=)

—

Zzte ae ARe] FuE EFP)S Aus] . A Er mdd FAE ARG Aol oF-uw
(error-prone PCR), W¥ FEALES 49 wi thE whgel dsid Ay Edwe] FuPoRy wMyd 4
itk & wWyel gAE ;e FeRIUeEEE shl olgel olF4 Bl sh} olge] ¥, mEE
AN, B8, =W, gd B3 Axgd 5 9

woage FAE E ARl ¥ FAM F1E TP vIF 53] 4,676,980 /1% uksh ol A2 FA
AFAGH o] FA) Az ATFANES

TAIR HAY Az wAoR F3E AR Kolo]

hOX40L &-¢lel] Eoldoz Adstes = el o E]
E bR BAs: o EE AR EN(E)E SASGES Ausolor drh. 54 AAFHA, FAE M
5 dAoltt. JAtel e Y& or A= B Iyl dAd AFACIHEAY X wHor FFE=
A5 wololE] Ei B AW W) T welslor Bk AR B, dRe FFE, L A 4w
2 o] gAs e 1A AX|Ae] F2E 4 9lar, ol XA e "WIHAgH B AAld 53] {83
B aee oA AAAE ¥, A2, Eeloladolviols, HAE, Felsweld, Teldsud wx ¥
Yreaae TPHAT olo] AdEE A ot

okx|ElA A E

A gl U@ 7] ol FAE AFH AN Ulgol EF X we] gyle] Bad TR ozt Fgste]
$9 & =S uHo] ge9n

Axz AA Es 8 dHR A94d AL or &8 e HE A
[Remington's Pharmaceutical Sciences(1990)]1(®|= HAwUols AAe] W HEY, I old) 3t
EHdo e Age fd Axd 5 v, 518 Thed 2, FEAl, B S
oM F&Al Al FEAolal, ¢, dE 5o 29 =3

ofx~ziE vt gl wWEH; WEAl(AAY SEHdtelddnld Sy

mlno%rEHAﬂ
B R A T

H
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| AzE 2 Ao dAE Eg dF 5o EF U AAsE = . #H BEAE Sfcke
& ([Epstein et al(1985) Proc. Natl. Acad, Sci. USA 82:3688]; [Hwang et al.(1980) Proc. Natl.
. Sci. USA 77:40301); % ®l=r 53] 4,485,045 E 4,544 5459 7|&d A 72 #H 7| 2ok 34
o olsfr AzET. =3 A|Fto] g H FEFLS nar 53] 5,013,5560] A= ATt
4, Fd2HE 4 PEG-FEAstd XauEdof eh&ol W (PEG-PE) S 3§
ur

R CEE:
A4 el olad A4E & A AEEe F4E $F 279 AHE
xEo] ARG, B QAN AFH FA Fab' THE £ Dlartin et

A visl o] oldnol= wak Mg Fal fEFel AT

9= gEF Wl gFd([Gabizon et al., (1989) J.
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54 AAGE A 2 Aol hOX40L-viZl e ALk, o) EEe, H= ol e oY, e, AR
R/EE Gt AEskr] AARE sk ol el & ] dAlE ke A=l Aled

54 AAIGENAM 2 Al hOX40L-vi7l el A2, oA oA A s, A AEY THA, T
Uz S5 B u-geA e i, wel, A8 B/Es dsbelA ARgsty] 9IRSk ool i i
o] FAE EFete 2P=0] ATHT.

54 AAYE A 2 BAAA 2ArtEY ZE EE gEH, dAl A5 AE Eve gEH, B o)A AREEE
AelE hOX40L wi7i| A3 =& ®H; dE 59 954 & d3(IBD), AEH, FviEx 449, o AR
TFoly o)A AR, olAAUIEFTE(GvHD), ALAE WA, A FHF FF2(SE), ¥xY, L=, AA4
A3, 1S5 A0, hAd Asks B SAeWAsts, 53] v o, e, A5 B/EE 4stoA ALE
st7] §1gk st o4kl E el qAE xFshe 2AEC] AlTEH

TAAQ AAIG oA, hOX40L-vi7ie Agke] o, we, A7 g/Ee g3t AREsH] A% 2 B
o] @A, g 5o, Al HAE A OX40L A F-HE I
=

T o AAE el A, hOX40L-mi7Rel A2ke] o, #e], X8 HW/EE 43t AREsr] A% 2AES AY
E2(F, A9iE 2, AEE 34, MERE 66 T AEHT 94, 53] AIE 34)9 VI =dd 5 499
slupe] ol MES ZHE Bl o)Ak VH EWelS E st sk o] 4tel dAE T, E UE A
Eloll A, hOX40L-wi7Red Asgke] oy, @], X7 /T S3lolA] ALE57] 93 ZAELS Y 5E5(5, Ad
HT 4, AIHE 10, AEHE 36, AIHE 42, AIHE 68, NIHE 74, AIHZE T 4d9Ws 102,

E3], A9W3F 36 = AL9HS 42)¢] VH CDR1 & Y99 sl}e] opmwal HdS

= E¥ete st o] FAE EFe. ® ohE AA ol , hOX40L-miE A AR, #eE], AR Z/
T gsfol A ARES7] 93 2AHAELS M BE5(S5, AEHE 6, AEHE 12, A9WE 38, AEHS 4, A
IdWF 70, AGHS 76, MEHS 98 £ AIHT 104, 53] AGAS 38 = IS 44)9 VH (DR2 =
91¢)9] alitel ofmwmAl AL zk= &l oA VH CDR2E X8t ol o4t dAE x3ec). nfz e
ARG e oA, hOX40L-vwiAE Ao oy, #Ag, XE Z/EE A3tdA Agsr] g 2AES MY
EE5(5, A9Hs 8, AEWE 14, AEHs 40, A9HS 46, A9Hs 72, A9HS 78, A9HE 100 B+
NEHFT 106, 53] AG9HT 40 = AEHF 46)¢ VH CDR3 & ¥ 2l9] &1}e] opn =ik A dS zhe & o

v

H CDR3E& X &3t 3fy olde] A& xdsit).
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el A, hOX40L-vi7hel A&ke] oy, 2], A
%; 16, 1°ﬂﬂ41 48, Agd
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©

82, AdWE 83, AMdWE 110 T AEHZ 116, —E—fs] HOﬂtﬂi 50 B
o9 alifel oju:t MY ;%—E 3l olAake] VL CDR1S *Fets st o]ite] A=
3 A% 2w G/ ghstelA ALgst7] 91%

AL E 58, AEHDT 84, AEWF 90, AL
AdHE 118, 3] H‘ﬁﬂ%i 52 B+ H S 58)9 VL CDR2 & defo] &futo] ofw| it NEE& 2
g}, whERek AA P oA, hOX40L-viA e Z3ke] o,

g
o
8 x
=
o
>
N
o
r‘
A
Y
-
A1
rL
j&
2
o
r:i
o oo

Aol VL CDR2§ EEEE B o] FAE xS |

e, X7 Z/EE gefoA A8 A 2AAES AE BEE(S, A9dE 22, AgiE 28, AdHE 54,
AdHE 60, AEHE 86, AgHT 92, AdHT 114 == AEHF 120, B3 A9Hs 54 = AdHs
60)¢] VL CDR3 % 9l9] 3slute] olm]xal HES zk= VL CDR3 = 999 sluhe] opmwal HdS zhe= VL

CDR3S Eeh shh olabel BT T}

EThE A, XL Ae] ey, wel, Am R/EE SlA AR 9 2YES AL
B8(%, A9z 2, AQWE 34, NANE 66 E= ADWE 04, 53] AAWE 309 Vi £ F Aol
shubel ofuliedt 4GS ZHe st ool VH Evl9l, R AY BR(Z, ADWs 16, ALWUE 48, AAUE
80, wi AGWE 108, 53 AAWE 48)9) VL EW) F Aol shitel obrlnit 4GSz st o]

VL EHRle EFEhe 3

EoohE AAIGEOIA, hOX40L-viZf e dgke] o, e, A8 H/Es dstelA ARgsr] oY 2AdES M4
1 96 H+=

BE5(Z, Adils 4, Adus 10, A99S 36, MEHE 42, Ad¥S 68, AEWS 74, MDHE 96 =
NEHE 102, E3], AEHE 36 == ALDHT 42)¢ VH DRI 5 U9 }e] ofmwit 9S8 zh= &y
T 24, LS 50, AEHZE 56, A|EAT 82, AEW

ol’e] VH CDR1, B A H=5(5, ALz 18, A<

T 88, MUWE 110 ®i ﬁoﬂxﬂi 116, 53] 93 50 T MDWE 56)¢ VL (DR1 & )< shte] o}
Wal AQS 2GRt olake] VL ORLS ERAL S olgel @AS TR ® o AAseelA,
ROXAOL-vi Al ko] oy, ¥, N& Q/EE ghabolA Agelr] A% 2HBS AW BS(F, AAUE 4,
Adms 10, AW 36, AW 42, AIWE 68, NS 74, ADWE 96 T IS 102, 53], A
AWF 36 = AUWE 42)°] VH (DR & 9ole] shube] opmlmat MAE 2h= st o]4e] Vi (DRI, ¥ A4
2= MdHE 20, A9HE 26, 4L9WE 52, JEHE 58, AAHE 84, HLWE 90, HEWE 112 ==
A s 118, 53] AIWE 52 T AGME 58)9 VL CDR2 3 o)) shte] ofumal AdS zhe 3t o]
el VL CDR2E E3Febe sht o)l FAE etk & o2 AAFE oA, hoX40L-vi/hel dgke] oy,
al. ],g Wl /e qg}oﬂ/q /\]—»9—0]—7] AT 2482 A

@ % %

rlo

Eﬂi 28, Aioﬂtﬂi 54, AER¥Z 60, /ﬂoﬂtﬂ 86, AAHE 92, 1oEﬂtH_i 114 == ,qoﬂuqi 120 :5;{31
54 & AEME 60)°] VL CDR3 T dele] atuo] opmwit MEE zhe dht o]4ko] VL CDR3°
shit oldke] Al EFect
& AN g StelM Huh Al =
Z/H‘jjl]_ Zﬁl—oi A],Q.E] 2= o]r/}_ n:—ig_},
ANow gitd 4 AU, EZgHEol= &
AsAeld x3h). o= 5
501 °olFA EEREelE, % AL 4 2
T Ak, o E Eo], PCT &70 WO 92/08495; WO 91/14438; WO 89/12624; ™= 53] 5,314,995; X EP 396,387
= Fasr] wpsid

© i
ke
iE
o

ox 10

A AAGHA, 2 BAIA A 1 ol Al hOX40L Ze]Efol=(el S S0, AlE Fu-2d¥ hOX40L HEe=
7H&-2d hOX40L)o| Eoldo =z HA3Fs }t FA o] Fass Foste AS sk, ddA(dE 5o, Az uid
AN A 0X40L F=-8-A| A F U E(d S S0, 0X40)o thdk hox4oLe] A% e o

o
=
S T

o
N,
[
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[0998]

[0999]

[1000]

[1001]

[1002]

[1003]

[1004]
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WhHo] AlgEch, A5 AA e o)A, hOX40L &3 &4 oAd CCL20, IL8 /%= =

TNF-a & IL-2, 53] INF-y & 2 GAA /A" E 92 Ale]EFIQle] TS tid Ao AAHa, o
2 So] Aok 10, 20, 30, 40, 50 X 60%, HE 70%, HE 80%, WX 90% X 95% il >954WHE 7had
o},

54 AAFHA, 2 Al elA tH*‘iﬂ ol A %] hOX40L :"‘—W“Ewc(oﬂve— £, Ax xu-4dd
hOX40L)el] Eo]lA o=z ZAlale A= 3= % z3ksls, g (A= , AZE g)2dAD) ol Al hOX40L
AEstd g4, oAl AEHE g, IL-2, CCL20, IL8 /H: RANTES H: E}E Aol EFLQl, EE INF-y,
TNF-a H& IL E3] INF-y 9] B85 A4 Ei JAsks ol A=, of 7] hOX40L *ﬁ A Gde

Al ofsiM 2 %DP.

g2 AN, B HAMA AEES FEZFO hOX40L ZFFEo]=(d2 o], AE FH-23- hOX40L
wE 784 hOX40L), ol7d) hOX40L Z ] Elo]=, hOX40L Z@FElo]= | HE= hOX40L o 9 E

o2 ZHgslhe A JAFEAIE, AXE S 7te AlFOA 0X40L &4 EE

(& E0of, 0X40)°l wigh hOX40Le] ZAFS A T JASte WHol AFTHU. 45 AAFE A, h0X40L
AEstd g4, oA QEHE 7w, IL-2, CCL20, IL8 /%= RANTES, & INF-y, TNF-a HE IL-2, &
3] INF-y B & gAlAC JHAlE thE AlolEFIRIS] EHl= HEdE AlEoA ATt

ER AXNFHA, B HAMAA AEE FEHEHS] hOX40L ZHAElo|=(dE So], AE FH-23F hOX40L
T 7FEA hOX40L) o] EolF oz ZAgtsli A9l HAEA7E, AX EW-2dd hOX40L &4 (A 0X4
0)E zte A, hOX40L A=38H2 &4, odd JAY#AE 3a, IL-2, CCL20, IL8 X/ RANTES 55% 2
HAA L AAE T2 AFolEFRRIS] RIS A HE oA|she W] AlFE AL, o 7]4] hOX40L A&} 3
Aol el A

W oo GAE o o, A 2 A A
s, B4 A AHEE 5
w

2 A4Hoz 4] 9@

JW
_1>~i
]

g X8 I BT hOX40L Y-S FASa, AE
Fe FqAE AETH AE W] h0X40Le] s A4

A [Harlow et al., Antibodies: A
Laboratory Manual, (Cold Spring Harbor Laboratory Press, ond ed. 1988)] (HFo] 1 tgxﬂ}ﬂoﬂ Az T
S Fasty] vhart,

yal

o 3 EH*Jﬂ]Oﬂﬂl fFagel ¥ Ay PA = FAS Eots AN S
[e)

hOX40L-mi 718 28-S o) 2/, #e) 9/EE, X5 2/5E d3sts WS Aledd. A oA, &
A A=z *ai AARG(S, ol adE AdeAY nteAshA] e F2AES dov]= Bdo] ddFow
Sith . wlz st AAIgE A, dAe S Az GF2A A, dE B A A dEFEA DA Ao
ok A E8A7F FoEE AT v AE EREE, dE Eol ¥-IAF(dE B, &, #HA, ¥, 1Y
of, /M, HE &) e IFF(EE 5o, dsol, A& Bo dAE EE AoxEAL HdFo] EE
A7holrt. wrgEA g AANFE A, A= A7tttk E TE wighA g AAFEHA, Al Q1F ol
EE AR 2atotolrh, B vhE AA PN, WA= hOX40L-vi7i| A ekS 2z Q17tolt

YEFE, mlola =YL, wlolARZAE o Hest, IAE FHEL & U= AxY Az, FEA-wNE H]ELH
o]d(eE Eo] £33 [Wu and Wu, J. Biol. Chem. 262:4429-4432(1987)] i), @lE=Zujolglx wWE mE= o}
2 WEe dR2A i 75 55 E’%%} Aqk olel AgEA] @ thge AGAZE A= dar, oA
T ARAAE 5o, & EHe] FA)E FoAd] fal AR 5 Avk. o B ARA(AE 5o, 2T
gol A Ee oHAEA 2AES Foldte W vAT Fol(dE B, I, S5, B4, Ay
9 glsh), Al 2 A& 5o, = < 2 7 AR)S ZFSARE o] AFE = AL ofyrh. FAHY
AA Gl A, oAl = AEA(AE Eof, ¥ APl A T oA 2AHES o, S5, A
T T3 Tt oAl e AEA TE ZAEL dE 5o 7Y T By FA 98, Ay e
A B S (dEs 50 74 A9, = <k A9, A% 2 A JAY 5)S T3 Fol A g Aes 4
28 Fod ¢ i, g2 AETH A I FAE F Ao Foe AA B IA4Y vk B3
& 50, F7] e UEgtelA, H o) ZZSAE AR AASte] ARgol oA #H Folzb wgk Abg-d

7

iy
F ek dE Bo] zZtzh Aol E wAlMel Fumz zIhd v 53] 6,019,968, 5,985,320, 5,985,309,
5,934,272, 5,874,064, 5,855,913, 5,290,540, % 4,880,078; % PCT &7 WO 92/19244, WO 97/32572, WO
97/44013, WO 98/31346, H WO 99/66903& Farslr] whghct,

TAAR] AAGE A, 2 dEe] oAl Ee ARA Es AR 2AES ARV Bad 7o maw
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[1005]

[1006]

[1007]

[1008]

ZIHSd 10-2017-0123637

Fosl= Aol uEAe 4 Q. ol odE o HAFHoRE a4 FHd ], w4 Foo oI(dE
Eo], & ot ~xold 93f), FAl o), = YZTE(implant) (7] ASFHEE taA, H]—‘:}%"H r=
PP

Agey B4, AE Fo ArH(sialastic) 3t 2

1)
H
s
2ot
o
fru
o
B
2 e
X
3,
(o}
:Cg
x
W
X, o
ol
4

=

k. s A s, B gy IS T ul, A7)

T OE AAGEHAA, oA e g4, B B age RS AX E3 YEF YA ddE 5 9l
Th(EH  [Langer, 1990, Science 249:1527-1533]; [Treat et al

Infectious Disease and Cancer, Lopez-Berestein and Fidler(eds.), Liss, New York, pp. 353-365(1989)];
[Lopez-Berestein, & ¥3%, pp. 317 WA] 327]; d¥tdo =g Hd £3 i),

., in Liposomes in the Therapy of

o2 AARE A, WA B A EA, Ee B 3y 2AES Ao BE e AS BE AlAgoR A
ge Ak A AAGEA, Alo] e A& UES 28] fE AZ(pump) E AHEE AR BA
(Langer) +%; [Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:20]; [Buchwald et al., 1980, Surgery
88:507]; [Saudek ef al., 1989, N. Engl. J. Med. 321:574] #a1). T g& AAFE A, oulA == A&
A s &0, & t‘“ﬂ"l zSLZﬂ) EE B Ay 2AEY Aol e AL WES G5 A SEA = A4S
AR TS , % [Medical Applications of Controlled Release, Langer and Wise (eds.), CRC
Pres., Boca Raton, Fla. (1974)]; [Controlled Drug Bioavailability, Drug Product Design and
Performance, Smolen and Ball (eds.), Wiley, New York (1984)1; [Ranger and Peppas, 1983, J., Macromol.
Sci. Rev. Macromol. Chem. 23:61]; X3+ [Levy et al., 1985, Science 228:190]; [During et al., 1989,
Ann. Neurol. 25:351]; [Howard et al., 1989, J. Neurosurg. 7 1:105] #ar); T3k nj= 53] 5,679,377; 1]
= 53] 5,916,597; W= 53] 5,912,015; "=r 53] 5,989,463; W= 53] 5,128,326; PCT &7) WO 99/15154;
2 PCT 371 WO 99/20253). A& W& AAdd AgHE FIA o ZF(2-3tol=FA dd HElaHH o]
E), (g v addels), Ee(etadih), E(ogd-3-vld opEolE), Zej(vetadih), &2
=Y =(PL6), Eeotste|=gtol=, ZE(N-Hd d=2]=), ZH(d ¢as), Egotadotrtel=, Ee
(gl S23), E2E=(PLY), ZE(FHE-3-22F2 =) (PLGA) B ZYEEAAHE E3telAw o]
A= AL ofytt. v HAAIFHA, A& e AANA ALEEE SRAIE EEAdolL, &&7Fse
(leachable) =<==ol flaL, A& Alell bA sk, Fatdolar, Aol = v AAFHANA, Ao} =

of 2HA T & AolA, Al &% dF FETNS dQ
2 3o E 59, ¥3H[Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp.
115-138(1984)] #ar). Ao} WE A ~®le 3 [Langer, 1990, Science 249: 1527-1533]1¢] 2]H-ellA
w=oHT. B o] s ol e FAE © Ad WE AAE Axsr] el d- Vs 2ok S
VA Al sAE dole] TEs AR = dn. dE Eol, ¥ wAAMdel Haur IId vx 59
4,526,938, PCT 370 WO 91/05548, PCT 370 WO 96/20698, ++&[Ning et al., 1996, "Intratumoral
Radioimmunotherapy of a Human Colon Cancer Xenograft Using a Sustained-Release Gel," Radiotherapy &
Oncology 39:179-189], [Song et al., 1995, "Antibody Mediated Lung Targeting of Long-Circulating
Emulsions," PDA Journal of Pharmaceutical Science & Technology 50:372-397], [Cleek et al., 1997,
"Biodegradable Polymeric Carriers for a bFGF Antibody for Cardiovascular Application," Pro. Int'l.
Symp. Control. Rel. Bioact. Mater. 24:853-854], 2 [Lam et al., 1997, "Microencapsulation of
Recombinant Humanized Monoclonal Antibody for Local Delivery," Proc. Int'l. Symp. Control Rel. Bioact.
Mater. 24:759-760]& %i1sl7] wpatt.

,
A% WE NSRS AR EH, F, UE EE

TAAJA AAIFH A, & I 2AFo] oAl B ABA(AE B0, & W FAHE IS
A Ao, ke 15 g it By WEY AR 2A FHEA, GF B, dEZvtolei2 WE(H
5] 4,980,286 3Har)e] Apgel oJaA] e A FAR] fJEjA] Ee mpo]a R YAt FA(AE B, A
(gun); H]&g] =€ (Biolistic), 7&(Dupont))e] Ab&el 9J3A H= A& e AX W 584 =
AAE A8 Z® & I U2 E=Ysts o2 FAE S 29k (homeobox)—frAF HEFO] =0 A
ooz (dZ o], [Joliot et al., 1991, Proc. Natl. Acad. Sci. USA 88:1864-1868] 1) =
I% AE ol EAEESE Fojgozy ol mYd di T AEAe ddS e YA Fol=
ATH HibH o R, WS AXY =gEI FF AxFl osiA HHE fE S5 AE DNA el =
ATt

|
il

-~

TAAR]D AAFE M, 2 2Ee] A= UK, 27 e I 23] £ Ewe A e dus xddn
EouE AAFEAA, 2 2] A2 U, 2/ e 1 Zae] 2 2wl 34 e dd 2 2 2l
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T HAE
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= AlA s

et 19

(Freund) o}

[1010]

on
)

Mo

Plo

o
olo
T

_—

bl

=K

HE

=2 A
Qi

(chalk), A7+, ZEol=

=]

L
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27H
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[Remington's Pharmaceutical

d

Rl

de &

A Fe2 gajo] ok

of

A

.

SHA|

[<)

uheh4]
A A =

=

=

A

B2 wlay)
Sciences(1990) Mack Publishing Co., Easton, PA]el 7]&¥H o] t}.

&

kel

o
:
9

Agalob ek,

ul

o] B

il

Aotk

o] @1w7}9l

=

= =
=

3 = wEAL o

Hes ik oAl

o

Foll 7 i) 5o
AolA F5& 4377 9

=]

-

=
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=1]
ke]
<

T3 7HE-SHA

Ak, 2y, 2

[e]

=
=T

=
T

A

3

[1011]

1Ho
N

o] &9 Fof gHE, odE 59

1.

[1012]

o] = wi= AA|(sachette) U

I

2
]

Nd
w

M FofE = A5, Fol dell 4

3|

14 Folslojof &
o] FAtel 9

|

o] F¢el <l

Ho

el
il

T

&

BH

JJ)

B
4
el
olo
N
e

Aol

A

e}

A}
#H &7] Wel Aojkx 0.1mg, A% 0.5mg, Aol% Img, Aol%E 2mg,

5ol o

o

=il
=

SHAlE Aok bmg, Aol 10mg, Aol 15mg, Aol 25mg, Aol 30mg, Ao 3b5mg,

ok 45mg, AoJ% 50mg, HoJ% 60mg, Aok 7omg, Aol 80mg, HoJ% 85mg, HoJ% 90mg, HoX 9bmg,

FE AL

S

= o
o

T

=)
= -

)

o]
Sng, W P

g

a

[1013]

19 22 871 el 2 =] 8T A%

0
W

To°

~

1A]

_—
T

621ZF Well, 5A1ZE wiell, 3AIZF e,

A=

I

il

K

&

Aol

T
Aol

wi A

Oz

ol%= 0.5 mg/ml,
A o]%= 25mg/ml,
Ao]%=  80mg/ml,

Z]
&

Zo]%= 15mg/ml,
Ao]%=  70mg/ml,

A o]%= 10mg/ml,
— 98 —

1y

o 871 Wel Ho%= 0.1mg/ml,

Ao]%= 60mg/ml,

HolX Smg/ml,

L

L

A
Ao]%= 50mg/ml,

i<

T4 Ee 9 dHEA AAS

A=Ne}
=

A

3

% Img/ml, HT} vpghs
Ao]%=  40mg/ml,
90mg/ml, =X A% 100mg/ml =

30mg/ml,
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[1015]

[1016]

[1017]

[1018]

[1019]

[1020]

[1021]

[1022]

SIHS3 10-2017-0123637

hOX40L-vi7i el A gke] oy, #e], A8 B/Ee gt A d oA = A2A(dE 501, & 2 &
A, EE E e 2R 42 BT 94 71wl g8iM 2A4E 5 3.

mEkA, 9 0.1pg/ml WAl oF 450pg/ml, A AAIFEAA Aoz 0.1pg/ml, Ho= 0.2ug/ml, A=
0.4pg/ml, A= 0.5pg/ml, A= 0.6pg/ml, A% 0.8pg/ml, A% 1pug/ml, A= 1.5ug/ml, v}z
AstA= Holx 2png/ml, FolX 5S5ug/ml, Zol% 10pg/ml, Zo]x 15pg/ml, Zo]x 20pg/ml, o)X 25p
g/ml, Fol% 30pg/ml, Fol% 35pg/ml, HoJ% 40ug/ml, )% S50ug/ml, HJ% 75ug/ml, % 100
g/ml, Ho]&= 125ug/ml, FoJ%= 150ug/ml, Hol= 200ng/ml, Fo%= 250png/ml, ZoJ%= 300ug/ml, Fox=
350ug/ml, A% 400ug/ml, Fv= Hol= 450ug/mle] A A7tE WA A T ZAE Folgol
hOX40L-ui 7/l El Agke] oW, #g], X5 Z/EE 435 YA QoA Foq44d 5 dvh. ES, HH Fo%F
Heel AHe 57] 98 AEAU AAHE R AT = vk AAdd AMgE F3 g o
72 9 hOX40L-viE A3k Fdidol wheh 9-d AHola, /“/\]1}4 e g Zhzhe] gxpe] el w4
g Eojof gy,

Fra 8 AgHY EE 55 Ed A Alaflo2RE feE -0k FHoRRE 4 5 .

ool Ao Ag-, Aol A FoHE FoAFS APAHORE 0.1mg/kg WA 100mg/kg A} AFolrh. UK
AN G A, B Al Folx= Folghe oF Img/kg WA oF 75mg/kg FAF AFoltt. v s AL, Fxtol
Folu e Fogde Ing/kg WA 20mg/kg A A5, Rl vpAs A= Ing/kg WA 5Smg/kg AF AFolth. o
WER o s IZF A= oY EEEtol=ol ik 9% RS wite] thE FoRREC] AR A Ul W]
7F o Atk whebA, EB} o Fojgkol 7k A 4 @ whAg 047} % Jbesi. mEk, 2 oawo] kA
of FolgF ¥ Fo] Wk <ﬂl~ Eol, A& (lipidation) e} £ WP 9air Ao HH 9 =7 #&&

AR o 2 AN

d Aol A, hoX40L-wiZfe Ag-S #Alshy] 98] ok 100 mg/kg ©lsF, wthEF 75 mg/kg ©lsk, whEF 50
mg/kg ©13F, W=F 25 mg/kg °13F, W=F 10 mg/kg ©lsk, W= 5 mg/kg olsk, W= 1 mg/kg oIk, di=f 0.5
mg/kg ©18F Ex tiEF 0.1 mg/kg ©]dke] B whgo] &) i dHS 53], 43], 33], 23] £ vlEFEAE 1

3] Foldrh. AR AAFHA, F dge] A= oF 1 A 123] FojHa, §¥L ouxlo] 24T W Fa
& vk, dE B, WF, A5, v, A9, 39t so Fojd Qv A% AAFHA, Bo A&
FollE 5o, 1 WA 15 mg/kg)e Btk WHSA(E 501, 3 WA 63]) FoI& 5 k. v& AA G elA,
Hop 28H(dE 501, 25 WA 100 mg/kg)S 2 WHSHA(AE S, 1 WA 33]) Fo4F 5 vk, 224,
& 7)E okl S vleAelA WuE mie o], vE Fog 2 2AE2 A 24E 5+ Jda, &

gl W9l el it

A AAFE A, hOX40L-vi e Ao o, #eE], A /% gskE 984, oieF 100mg/kg, HEf
75mg/kg ©l8k, ©i=F 50mg/kg I8k, ©HEF 25mg/kg ©lsk, ©i=F 10mg/kg sk, ©i=f Smg/kg oI, thef Img/kg ©]
at, ti2F 0.5mg/kg olat, thef 0.1mg/kg olste] & wwo] A e thie] i, vt siAE it A &+
ettt T thE FA AR AAFE A, hOX40L-viZlE Akl o, e, s 9/Ee gskE flEA, di=f
100mg/kg, ©=F 75mg/kg °lsk, wh=f 50mg/kg °lsk, vi=f 25mg/kg °lsk, W=f 10mg/kg ©l&}, thef 5Smg/kg °]st,
tHeF Img/kg o8k, oh=f 0.5mg/kg °lsk, H= Wh=f 0.1mg/kg olste] A& W& AA7E opd & rge] A9
Beart digA, v sAlE ARl Al FeHa, 54 7IF Foll, oi=F 100mg/kg, WEF 7omg/kg o8k, et
50mg/kg ©lsF, ©=f 25mg/kg oIk, ©i=f 10mg/kg °lsk, th=f Smg/kg oI, wh=f Img/kg ©l&t, ©i=f 0.5mg/kg
o3}, & wief bmg/kg olste] & wel FAVF A& WEAR 7] dAAA (5 Bol, & S e 2
) 2, 3 EE 4 (FASAE 18) FolEd, ¥ ANFe] weh, 54 7k 1 0A 59, 1F, 27w

MEd 5 St}
U5 AAIEH A, hOX40L-wi7/lE dES oy g/ #g 2/Es A5 2/3EE g3str] HaA 9 &5
o] B wo] A wE wHo] oA 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 123, 13, 14, 15, 16, 17, 18,

19, 20, 21, 22, 23, 24, 25 & 263]% AF(E 5], o 14) HAo R 1del] A FoHi, 7|4 &
2o oF 0.1mg/kg, °F 0.5mg/kg, °F 1mg/kg, °F bmg/kg, °F 10mg/kg, °F 15mg/kg, ©F 20mg/kg, °F 25mg/kg, °F
30mg/kg, <F 3bmg/kg, <F 40mg/kg, <F 45mg/kg, < 50mg/kg, <F 5omg/kg, <F 60mg/kg, <F 65mg/kg, <F
70mg/kg, °F 75mg/kg, <F 80mg/kg, °F 85mg/kg, <F 90mg/kg, °F 95mg/kg, <F 100mg/kg, T+ ©]9 ZFo =z 9]
Folzl FoRHE AHAT(S, 44 % vid 8 U F IAY FUIA FS 7 Adh).

T g2 Ao, hOX40L-vilE AF-S oW 2/xs #eE 2/ X8 g2/EE 943y A o
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S B owe] A wE dye] FAelA 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 EE 1232 wjI(dE o],
oF 309) HFAo = 1de ZH Foj¥a, o] &3 oF 0.1mg/kg, °F 0.5mg/kg, <F lmg/kg, °F Smg/kg, <
10mg/kg, ©°F 15mg/kg, °F 20mg/kg, °F 25mg/kg, ©°F 30 mg/kg, ©F 35mg/kg, °F 40mg/kg, °F 45mg/kg, °F
50mg/kg, ©°F 55mg/kg, ©°F 60mg/kg, ©°F 65mg/kg, ©°F 70mg/kg, °F 75mg/kg, °F 80mg/kg, ©°F 85mg/kg, ©°F
90mg/kg, °F 95mg/kg, °F 100mg/kg, T o2 Zgro R o]Folzl Fo Y H HAudcy(F, e A4¢Y &332
Y = UdAY FLA &S £ du(Fe £ vig 888 59T = UdAY FIA ES 4 U,
oA A4, hOX40L-TiHE AHS ot /= Fe] Q/uws X8 D/ 4367] Qe v {39
B oulgol ghx wmi ddo] Ao A 2, 3, 4, 5 EE 632 YT AL(dE 9], o 60Y) 7tAo = 14
Ax FoJE i, o71A &% °F 0.1mg/kg, °F 0.5mg/kg, ¢F lmg/kg, ©F Smg/kg, °F 10mg/kg, ¢F 15mg/kg, °F
20mg/kg, ©°F 25mg/kg, °F 30mg/kg, ©¢F 3bmg/kg, °F 40mg/kg, °F 45mg/kg, °F 50mg/kg, °F 55mg/kg, °F
60mg/kg, ©°F 65mg/kg, °F 70mg/kg, °F 7bmg/kg, ©°F 80mg/kg, °F 85mg/kg, °F 90mg/kg, °F 95mg/kg, °oF
100mg/kg, T=& ol9] ZFOo 2 o]Fojzl FoRYH AuAt(F, 27t AY £33 54T 4 ALY 5U3}
P = =D ]

A5 AAF ol A, hOX40L-Ti7lE AeS ot "/t 3y 9/EE xR ‘%‘/5‘3% i‘ré} | SeiA & &=
of B o] & T wHo] XA 2, 3 T 432 Ui 3P (S 5o, oF 1209) Ao 1del] HA
Folatar, o7|A &% °F 0.1mg/kg, °F 0.5mg/kg, ¢F Img/kg, °F bmg/kg, °¢ IOmg/kg, oF 15mg/kg, °F
20mg/kg, ©°F 25mg/kg, °F 30mg/kg, ©¢F 3bmg/kg, °F 40mg/kg, °F 45mg/kg, °F 50mg/kg, ¢F 55mg/kg, °F
60mg/kg, ©F 65mg/kg, °F 70mg/kg, ©°F 7bmg/kg, ©°F 80mg/kg, °F 85mg/kg, °F 90mg/kg, °F 95mg/kg, °oF
100mg/kg, T ©]9 ZFOF o|Fojx Fo RN MAANS, 479 3¢ £33 54T & JdAY Fd3)
A e 4 dh).

EA AAGE A, Sxlof| A B Do) &) i dHe f80] Fo A2 = b, 25U, AU e o
o] zgolAut, E wHA A 7|&d T8 ARE 3 38 Jlssitt. 42 g3 593 Fo] HRRE Fo
g 4 JdAY FoHA &S 4 otk EA AAFH A, T ARE wotoltl. 74zt &3L FUd £
AR osa Fold 4 ALY FAEA] &S 4 k. AR AAFE A, B iyl A v Fo FAR
2 E o] FASAY B Aold &4 e g U2 33 A B F5H02 FoE 4 gl
EA AXNFHoA, B 2do] g £ dHS taA A dion e g or To®Eth, B ukyo)
A L GHE hOX40L-milE Ak L oo FAS dut, A7, d3EEE gAAdA duEoer TE
ANgHo g Fod 4 9},

Fxx o

TAFC AAFe oA, ¥ uhgo] dxt = FEY Qe MIE F12F Q¥ osiA hOX40L-viE H 3k
S Ay, By, A8 2/EE 93387 98 Fodn. 32 29 HEHAY B 4E 43 S o
JAel Foste] ¢EE aHS vehdnh, B dgo) Ao, Hake 1o I IS AYisia, 3
Ae dy == A8 278 wpy)so

a4 7]E Hopdl o] 7hed fHx a¥S 9T oo WS B o uye ule} g3 4= Qi)

Ao Hetk &=

At AW GEsh BAste] AFEe} AAW, ¥ AN WEES BH B 3P @@ Dad FEw ok 5
Aste] A& gl w]ofoF Fhr},

=4 2 fAAE hOX40L-wiE A2
(a) hOX40L 3o E
AZ 9] hOX40L 3¢

° o]
A o] ks
12 So], hOX40L-wi7/lE 23
= o

= 1
2 Agshe B owge skt olgel GAE AHgste] o

ot ol ot
tlo to [o o

A7gstar; (b) hOX40L &9e] FE& tix %, dE 59, 44 24 H=(

ZhA o2 AR REe], Ee e wy de] T3 SAREH) e sEa vushs e 2Ehs,
hOX40L-vi7l ¥l A kel A& W& Alsstar, ol ol hOX40L Fe1e] thx ol vls] 174 % hoX40L &<l
G2 F7H= hOX40L-vi7ld A gke] A zoltk

v T2 (a) hOX40L el Solxew sl & wiyel sty oo IAE AR&stel A AME E=
Z2 HE We] hoX40L Fe] F=Fol s AAskaL; (b) hOX40L e FES tx %, odE &, A%
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BN

A AE e e vashs 31e ¥3ehE, hOX40L-milE AekE Wdsky] e g HAY
ool oJsfA hOX40L &<¢le] whz ol vl ¥ hoX40L &4 59 T

b, hOX40L-mi e 23S wuo Wasid Aushd, o EARRE o g ® w227 x
&-3to] hOX40L-vi7lel Agke] A L= F7ke] IS A 5 vt

g e A= B WA Vsd vkeh 2 Ee i&aj 7l Hoke] S TeA A TAE AFAS ¥
AxAsH e olgale] ATA AE o) hoxoL Y FEe AR dd A48E 4 A 5o,
- =1

& [Jalkanen et al., 1985, J. Cell. Biol. 101:976- 985], 2 [Jalkanen et al., 1987, J. Cell. Biol.

105:3087-3006] F31). WA S BAS BB A T PA-W PHL WD, 4% Sol &
2 914 WMAEHA AAWELISA) 2 AR AAYRIAS L. A% 4 44y E1AE vd
% Roo] FAH] Y, EA EX, A8 Sol, FFEIA SAUAL WA BYUA, dE So olojow
1, P, mao), 2Cy, Ax520n, A5Cm) 2 ganECTe); 23 24, ¢OF So] 2n)i;
2 Py EA, G2 So] TRoUAQ 2 2oy, 2D wows Tish).

Bomo] s AR Qlzkol M hOX40L-viZNE Aote] AE D Agrolth, A AAHEM, Atk a) tiakAol
A FEZ WXL o] Bolrow AFdsts EAE FAZ Fosa(dE S, AT, ¥ E:
B70); b) EAH A7 Al hOX40L o] WAEE H9d] SAHoR EHEE AL FLe] ¢
(el AREA B FAH AV E FFEOR AAHLE a7 YD T AA A7 3bH Eor )
tei; o) WA FES Adsta: d) g EXAE FAS dEes AL eI, o474 WA F2L
Zoshs BAE G AES AT hOXAL-viAE Aske] 2 AL dehid. wd FEe AE" 54
g BApe) e 54 Ax®d] e e 2RE BE gkl wasls RS Tashs gas W o8y A4
& % 9l

x9 HXloﬂ Aoz FH-E Folg., AW FTF dds= & [S.W. Burchiel et al.,
"Immunopharmacokinetics of Radiolabeled Antibodies and Their Fragments."(Chapter 13 in Tumor Imaging:

The Radiochemical Detection of Cancer, S. W. Burchiel and B.A. Rhodes, eds., Masson Publishing
Inc.(1982)]°] 7] &o] Art.

AHEE RS f§E 9 o] REgE HEe By W] weh, A E FATE gidAd A Fejel] AR F

FHE & §8sta AdHA & FZAE f‘z}iﬂﬂ 7 FEoR AAHES 7] A% FoA F A 1AL

6 WA 48A17F Ex= 6 WA 24417 = 6 UlA] 12A]7kolth, T k2 AAIFE A, Fo] F AIZF HAS 5 4]

2 209 w5 WA 10Y0e]t}.

A HAIF oA, hOX40L-mil e ZAgke] RUE LS hOX40L-viE 23S Adkste HHE, S Eo] %271 R

9 e F, 27 Ad ee F, 7] Ad 1d § Soll wbEgozy St

FAE B EAE AW 2AES T B Vs Fokdd FAE WS AREste didAlelA HES 5

ATh. o5 WHE ARRE EA 9 A oJsiA HA9-AT. sdHE Ve 54 2A4E AEs] A A4S

WS AT As Blolrh. & I A oA AREE ¢ ole WY B A= HFE 9529,
2 27, dE o] A HE GSEG(PED, A 3% G4 ORD H S HAAME EFSHANE od A

TAAQ] AAGE A, A AR S8 AR FAH, AR WA 9y s
22 <o "= 53] 5,441,050). E w2 AAEHAN, EA= FFA 5
F WA 2R 719 ARkl EatelM AEdd !
, FAA E GSEGE Akl Skl A
FFMRD S ol&ate] SN HE
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go) A NeA srow B AES wARS §A4 BA A% DA, 7] 55, A8kt PR,
cYnpauceels §4 2 Wy, 9 T35 9 wd )% Hoke 7% Wl e 7 oo EaHql
Nee AHgA. odd %S B wWANelA og® FnEAG EHel Yx TR Fia AwEol

Ak, & £°], [Maniatis et al. (1982) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor
Laboratory Pressl; [Sambrook er al. (1989), Molecular Cloning: A Laboratory Manual, Second Edition,
Cold Spring Harbor Laboratory Pressl; [Sambrook et al. (2001) Molecular Cloning: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.1; [Ausubel et al., Current Protocols in
Molecular Biology, John Wiley & Sons (1987 and annual updates)]; [Current Protocols in Immunology,
John Wiley & Sons (1987 and annual updates) Gait (ed.) (1984) Oligonucleotide Synthesis: A Practical
Approach, IRL Press]; [Eckstein (ed.) (1991) Oligonucleotides and Analogues: A Practical Approach, IRL
Press]; [Birren et al. (eds.) (1999) Genome Analysis: A Laboratory Manual, Cold Spring Harbor
Laboratory Press]< %a13}7] whatc),

ol Boldor AFste UEEAL FAT #AH Ul Fokll g FAE vt dxapedl oA Aad 4
AT CE Eol, AZF FLL QU o] FolAHQl EEAY FAE st A NS FEs] FS
HAgA o2 E7], v~ HE & E3ete O 55 & Fold & vk, g ofFRET} S5
Zo wel WA wgE STV e AREE i, ZEJE(SH H ESH), FEA, dF 59 F
Akt dEvEr, 29 84 Bd, d8 5o HadAd, EFEY(pluronic) &, tEeole, HEoE, 2
d odd, 71& #H3 FHEArd, TiolyolERdE 9 AR {83 AIF ofFRHIE, dF Eo
BCG(bacille Calmette-Guerin) % | Wlerelel% 3}Z8 (Corynebacterium parvum)S X 3HsFA| 9k o]o] |ty
T 3 ofytt. 7] olFHtEE Edk B V)E Fokd 4y FA|Ho] Q).

GEEA FAE stolByent, AT H oA AN Vs Ee ole] ¥ ARES ek B Vs Eof
of FAH wjg- tdet 7S AMESt] AlZ2E g vk oE B0, dEEA A= A4 Vs wokl 3AH
= ([Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory
Press, 2nd ed. 1988)1; [Hammerling et al., in: Monoclonal Antibodies and T-Cell Hvbridomas 563
681(Elsevier, N.Y., 1981)1(A47] &L HEo] Fuz TH)]d wAE AS Lshs sfolugmn 7=
AFgsle] AAke 4 Qlth. fo] "WEEA FA'w B YA AFSEE ule} ol slolHE|mrl V&

3 ke Aol AEA et dEEAY FAE BAEte OE GAIA] HYEES dE 5ol KN -
ol g Ze E HAAY tE oA moEt. ©EEA FAE AAEE e dAAQ B
WAA S AAlde] AlFHTE

stolB el en) 7les o] &3dte] 5olA]l FAE Aitetal Ay g WHe ddF el #HE Ve wof
of & FAH k. ks AHEtA, ul$-AE hOX40L FHE AFREte] WA £ Qu, de WY wkg
o] AEHW, dF 5o, hOX40L el SolAl A7} whg-2= EH el HEHH, w2 vds 73812
HIZAHEE dgA 7T, ojojx, HFAELE & FX"H 7|&d 9siA Ao Agst 4T AXE, o8 £
ATCCEHH o] & 7lseh AEZF SP200.2HE 9 Aol FAZITE stolHeEmnte Algk 3| oA e st
3 F2g %

F7F=, RIS st v 79)) 7eE AMgSte] 558 W9siAZ ¢ Jvk(Ed [Kilptrack et al.,
1997 Hybridoma 16:381-9]1(d&o] Fuz ¥3%)). ojojA, dlojHe®n} FES #AH 7]|& Hoko ¥ W
Holl oafa 2 o] Zejgletol=o) A = = FAE BHSs AEd ] 2Agth, durdo=m 3
T FAE Fhote Hrde ue2E G4 stolEelent FEoE HASAFoRZA AddE 5 Tt
wheps, 2o E ool WYE A E FH|eke stolHEknt AXE wigFEo RN FAE st B
S ATE, 9714 ulEAsAE stolBE|EvlE hOX40L FPo g WAy we-Aziy vy ngAES
F5E AEY AN T, FFoaREH AAE slo]lH e =rlE hOX40L ol Age 5= g FAS Bus
= stolBeent S d&) 2agdgoEn AHdET

5o ¢l hOX40L &5 QA st @A G d-d 7 2ok 44 7IsA Al 4| delo 7zl o)
A A" Q). oE Eo], £ 2o Fab ¥ F(ab'), @82 &4, d7d 3391(Fab ©HE 37| ¢
) =t FAFGb), GEE NS A S A WAFEEY Exle] dulEsA] ddo] osir Aakd
g A, F(ab'), @2 7M9 99, A B 49 9 F39 CHl =A1e gqfsrt. F7i=2, £ U 3
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olEe] AR TE UFE AREste] WAt Fdel g dEEA FAE FAAQL stelugEnt VEs
Abgete] WostE FAAE nfe22REH 95 F dvk. FEAS gz BAE A HYIEED Eds
AL B-AxE 3 < Auidstal, 540w FHx wA 2 AAE EdWelE FAevh. webA, 283 V)
=& AHgetY, AEHoE F&3 IgG, IgA, I 2 IgE IFAE Aiket= Aol 7hssitt. Izt &AE ABAkst
71 93k A7) 71€e] Lol tisfiA+= & [Lonberg and Huszar, 1995, Int. Rev. Immunol. 13:65-93]<& *tar
g QIZF A 9 17 HEEA FAE A A% ol vl 2 aYd dAE AAke] 1 ZRE
29 AAME =9 diEixe, dE B, dEo]l E wAAd Fu= xFE PCT I/ WO 98/24893, WO

96/34096, EWO 96/33735; 2 w=Z E3 5,413,923, 5,625,126, 5,633,425, 5,569,825, 5,661,016,
5,545,806, 5,814,318, 2 5,939,598% Fx3lr] wigtth, o2 S B waAae] AAldd] dHEoe] gy, &
g, AlE 2, lEHHolH = (Abgenix Inc./9HAl. (Amgen.) (W= ZBE]XUols A9-HdE 032~ &) 29H
(OMT) ()= AEYelF &2 LE 2A]), of2A-IAX(Argen—x)(UET= Bt &A), oA~
(Ablexis)(P]= ZAgFE Yol MIBA|AH A7) T 18 AEBFC]Z(Harbour Antibodies) (W)= wjA}EA 2~
T ARA 2A) e Z2 ZAkE A7l Tled A fARgE V1es Abgete] dEld g ois) A= <l
7r FAE AFstr] gl FAE = Q.

£ Al Aold o] Aold WYFEEH EXEIEH FIHE Bxolu. JdE dAE A
st W2 #E T Bokd FAH k. olE 5o, Afo] & YA Fuz xshd FH[Morrison,
1985, Science 229:1202]; [0i et al., 1986, BioTechniques 4:214]; [Gillies et al., 1989, J. Immunol.
Methods 125:191-202]; % w= E3] 5,807,715, 4,816,567, 4,816,397 % 6,331,4152 Zarslr] v},

A7bst A= Ao o] AT ¢ AL, AR QI HYIEEAY ofnxit AEE e ZHdd
3 99 2 AAHoR vzt WIYFIZEHL] ojn it AES Zh= (RS Eslels A T o]9] WolA
T o] wholrt. 17kt A= Aok st W d¥FA o= 2719 7k Z=dQl(Fab, Fab', F(ab'),, Fabe,
Fv)& Adxozr % ¥dsla, o7ia FE EE AAHoE TE (R J9S H-C WIIFZEH
A(Z, T A hetn, RE £ Adzon RE ZH Y Joe 7 HAgFEEY A A
o] Aolth, wiErAsAE, A3 A= =3 WdFREH BW Jo(Fe)o Hojxm AR, APHom Izt
HAI2EY AL EFsitt. 440w, A A 2 Aok 49 /M &= & EFE TR 3]
th. @Al E=3 S CHl, A3, CH2, CH3 % CH4 99& & & k. Azt FAE= g, Ig6, 1gD,
Igh 2 IgEE F3eh= ol Sl B Ig6l, 162, Ig63 2 1g64E XEdtets o] 5] WA=z Ed
o 2RE AYd F Qduh. AR, B8 Z=AQle A3 FAUF AESY S48 JEdE AL 5H3= AT
of A 34 BW Two|a, FYAE iyl IgGlolth. 1ujd MESA o] auEA e Ao, EW
Tl [g62 Fele AU & vk, 5F AAFE A, & dEe] A= Q1 gt 4 EWH oS ¥t
o g2 AAFEA, T B 99 Fe-y FEAE A8, dF E°], Leu23tGlu EAWolE 27
goh, = oo AAFECA, T B 99 S FUMAI717] fElA Ser228Pro EdWolE E g,
T o2 AAFHA, T4 B8 J921g64-PEo|th. £ dge] 54 AAIFH A AFEE 5 = VL ¥ VH
B =rolo] o= E#[Johnson et al(1997) J. Infect. Dis. 176, 1215-1224]¢] 7]&¥ C-7t3 @ C-#v}-
1(nGIlm) B wl= 53 5,824,307 7]=¥® AS EFsHAR olo] A= AL olyrt. 173} A= shE
Z35te S T 5EYoRREH AEe 2T 4 a, HHIE oY veS AHgE] 8 5F
EH S MYt e #- s Eoke B 71E o vk, 13t dAle] ZEdla 2 R FY
& B A Agsdl Wed 2art §la, dE S50, ¥ (R Ev AAMA ZeQdelas Hojx shiel
2718 A%k, AQ) e Al YA EdWold ¢ QlojA, 2 F9lolA (DR e ZHAHA A7 HAA
2~ EE =9 A EskA gketh. 2y, aee EddRiols FWHEkA ¢S Aotk diA=Z, 1zts) A

19] Holx 756, BT} 2= 90%, 7F vt A= 95% =37 = FR 2 (DR A9 7)o th-23 AHolr}.
o17k3} 3A= CDR-Lel ¥ (grafting) ((F+8 E3) EP 239,400; =4 E3 =9 370 WO 91/09967; 2 unj=+ &

3] 5,225,539, 5,530,101, 2 5,585,089), HWIYoH (veneering) E& A F/J(resurfacing)(F3H 53] EP
592,106 % EP 519,596; =% [Padlan, 1991, Molecular Immunology 28(4/5):489-498]; [Studnicka et al.,
1994, Protein Engineering 7(6):805-814]; 2 [Roguska et a/., 1994, PNAS 91:969-973]);, & A= (9=
53] 5,565,332), 2 A& B9, v 53] 6,407,213, w5 53] 5,766,886, WO 9317105, & [Tan et al.,
J. Immunol. 169:1119 25 (2002)], [Caldas et al., Protein Eng. 13(5):353-60 (2000)], [Morea et al.,
Methods 20(3):267 79 (2000)], [Baca et al., J. Biol. Chem. 272(16):10678-84 (1997)], [Roguska et al.,
Protein Eng. 9(10):895 904 (1996)], [Couto et al., Cancer Res. 55 (23 Supp):5973s-5977s (1995)
[Couto et al., Cancer Res. 55(8):1717-22 (1995)], [Sandhu J S, Gene 150(2):409-10 (1994)], %
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[1056]

[1057]

[1058]

[1059]

[1060]

[1061]
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[Pedersen et al., J. Mol. Biol. 235(3):959-73 (1994)]° /WA 7|<S F&3A 0 o] Adlwx =
W 7] Wopdll FAE ugFe Ves ARgste] AikE S vk, ®Egk o] FauE B gAAd xFE v
535 F70 US 2005/0042664 A1(20051 29 24¢)& Fislr] wiadth, $F, Zddea 99 U9 Z#Edea
7= gl AFES WAAAL, v sl $FA717] A8 (DR 3o A ZHE 9] gshe R X3
Zoltt. olgfgh Ze A A s> 71* Hofoll Y] FAH Wl o, A& 5o, dd Aol Fo3
ZY AT JVE 2] 98 R 2 ZHda 77)9] dsAge] Rdy, 2 54 XA = T
A3 A71E AdEsk] A8 A4 Hlﬂ] oA AHEAT(dE Eol, HTo] ¥ WA Fuz xFTH n
E3] 5,585,089(A(Queen) 5); ¥ F3[Reichmann et al., 1988, Nature 332:323] #a1).

a4 =dQl A, CE Eof, Ayt APHE FAe B9 Vs Eokll F FXE el oA Aakd &
ATH, HEo] B waMe] Huz T3P E3[Riechmann et al., 1999, J. Immunol. 231:25-38]; [Nuttall et

al., 2000, Curr. Pharm. Biotechnol. 1(3):253-263]; [Muylderman, 2001, J. Biotechnol. 74(4): 277302]);
HlE 53] 6,005,079; H Al 53 = U0 W0 94/04678, WO 94/25591 B WO 01/44301 3hirar] wpdck,

R, hOX40L Fedoll Soldem Adsts Fale vl Bd 7ls 2ok 49 ZleAlA 2 sAE Vles
Abgste] s "ERElE" -/ 50lY FAE A fdl ol8d & duHdE =, & &

H
Bona, 1989, FASEB J. 7(5):437-444]; 2 [Nissinoff, 1991, J. Immunol. 147(8):2429-2438] #tal).
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GAFORA, AT FAS ool LFA FE VAR, chrgHEE
: R CERFECIE RIS SF
e ofrliite] A§ Ei AR BEA(AE Sol, 44, 914, P EE o4

4, )¢ AUe gE oumitogel A&S Yehlu], uj$ FoH ofvn

G (BBB) 2 FUHE At AEelmel BA)E BAAVAE itk SHOR AR ob e
St BEY @ B wd /1% Ropl ¥el FAH] Ak oF Fol, e ol T& A7 Mz B 1
4 A ohuleire FHAT: 1 oaa} D), ARS), EALAUD; 2) FEAED), FFHID: 9
S0, SRGUW; 1 SR, FlE); 5) olelATAD, FAW), AELAW, LAW;
5 6) ALAUF), BRAN), EYER). (£ Qo] Fuz

E ) ke %?11[Cre1ghton Proteins, W. H.

Freeman and Company (1984)] 1), & AA e A, TG olnx Zbe W olo] olu| - AbS WA H
7F e AEATE NS A8, A& EE FoieE, 2 Wsb flee]=g] ”@%%MJHV]%%G%“E%
A A owA uE vk, A e A& A¥FHoRE o 1 WA 57 ofw|

2] km
H
rlr

- = Are w=ake] Wglel A o] Folzl
o wEY olnnste] MEle Flelol= o)A AskE olnnske] (o] So], 71 ofulisto] Fleto| =]
93] EAjste] gujol wZHAY Ei ofuiato] FEfO| o] UjFo] EAsle] fulje] wEEA @ A5
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[1062]

[1063]

[1064]

[1065]

[1066]

[1067]

[1068]
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gibA Rl AAFE A, 7]E] olniibe] $14], f Sufel] digh 19 =&& V2R (S, L ofv|Ato]
Sufjol] =&5X AU, e Sl =E3A] 2 Ui EAlste ofu|itel H|EA HElolE EE EE I
Elo]=9] Q)R W Ao EAEE AS) 71EY O]'U]‘:—ﬁé A e ofv| = AbS MEE = Q). 1elg BEH
ofu] At X3 AEle oS Eo] F&[Dordo et al, J. Mol Biol, 1999, 217, 721-739] % [Taylor et al.,

o
J. Theor. Biol. 119 (1986); 205-218] % [S. French and B. Robson, J. Mol. Evol., 19(1983)171]°] 7§A]=
upe} o] d 7|& Foboll 4y FAHo] k. wEbA, ©@iE e Hele|=9) oFd EAEtE ofn 4t
(%, 8ulol w2H opliabol A%E wEd ohuligt ABS AU 5 Ax, Aol ofd oF Hol, 3]
Y

o] A%k, S HE= Kol ofgk To] A8k, Aol o3 Po] A%k, D H+= Qoll 9% E

o] A%, D HE= Goll 9% N X%, Kell &g RO X3, N &= Ao 93 GO A3, S e Kol 9% T9
A%, N EE Bl o@ Do) A8, L Ei= Vol o3 18] A8, vol o) Fel A, T Ei= Aol 8 5o A, K
o o% Re] A8, N mi= Aol o] Gol AF, Rol oI kel A§, Ei S, K Ei Pl oF A9 A
ereel AAFEAA, £ Bud wi Getolme] el EAE opv] it AA EFHE wE
oAl B HEF F da, o F Hof WA wi Petolme] YR EAE AN, obvlwie] §
wlol MEHA kg obmlwitel WalA A% WEH A AT 5 A, Al ohd dE o], 5]
HEA XS A = 9 Y& FE2, TE A & SZ, [ L = V2, & Y&, N2 LZ, N2 D2, GE A
= NeZ, [E L EsVE, FEeYEELE, SS A EESTE, A= S, G, T EE VE X

0% A FHel A, H-REH ojul Al Aghe] EF 1 oo Wye] L),

2 WA A AFEEE bhel o] "EA|"E 1gG, 1M, IgA, IgD Ex IgE ¥4 Ev o] FY-5o]4l A
@A (Fab, F(ab')2, Fv, tioldulo]l= AZAF Fv, schv, @Y Zd¢l 34, F2=t Axdo]

conformation) Ths5ol&Ql dHA), tholdulo]=-AAH scfv, thololult)E SR T o] A=A &e)S
YelH, AdHez2 FAE At AY, A3 DNA 7|&dd A APE doeo FozRy fae AHAA,
g2, B-A¥E, dtolrgrnt, EdAHAE(transfectoma), BFE E& HEH g o2 RE daj® AlXd A

1
k. GAE AFH J1%s Aol AsE 4 9

2 wAAA ZlEE vie) o], g2 A 2HEA g A FHel s AFEE Bttt d¥H o
2, 892 A Fiz=e oA AgEa, AAGA A vE FSAd & . e FEHE=
oz A e U2 A e oo REYU 4 9l fo] "Iy AAA"E FA-Ag Aol &M, Hrh
53] A7) 249 FL-A3 FYel oA JIAHEE Y A oI EZE e

B oA oA AgEE HEel o] o] "FA dH"S Holx sty WYgFREY JpH Ev¢l B WYgF
28 7P =l MEE x3sta, TR g Soldow Adtste EZEPEle|=E YEhdnh. A oA
< A Ee A9 FY-AF =rdS 23eE ZEHEOEE 23 5 vt A5 AAYEd A, A
gHe g4EE2Y A e GEEA A9 FY-ZA3 Tuds sl FFEI=E Xes 4 ). 4
£ 59, A= MDA 7P FA(E PAACA VHEF B E) E OX40L(L) 3 7HH F A (E P A A A VLo
gt oFAE)S 23 = Quh. T o doA, FdAE 2 (A 7hd 99 2L 2789 0X40L(L)s) 7P o
95 ¥kt gof "k " A -Ag dA(dE 5], &4 A, Fab & sFab @, F(ab')2
Fd &3, Fv ©@3A, schv, ¥ Zvd A(dAb) SA(AE YA e Fuz ¥3E 3 [de

Wildt et al., Eur J. Immunol., 1996; 26(3):629-39] i1

)
g6, IgB, gD, IgN(RETE ofue} alslfa 2 ol x3he 72

j'?-r

7]

71, A, AHE B AT BNz GAF) 2 R

&2 W
LS A =P
oo
2
i
=
pait
o

& 4 Aok A= =3 vgEke (midibody), 1XEsF #HA,

B A oA ALgE = vpel o] "dhA 7P =H Q"L OX40L 2 HEA A2 A99(CDR; &, CDR1, CDR2, ¥
CDR3) B ZH Y=L FA(FR)O ofvit NS Eodshs Al #2ke 49 FES ¢dd. Ve T4 7t
Wl E yehdth, VLS Aol 7 m=udls yebdth 2 dHel A ARgE = el whebAM, DR R OFR
oA s olm Al 9x)= FMHFE(E3 [Sequences of Proteins of Immunological Interest (National
Institutes of Health, Bethesda, Md., 1987 and 1991]1) %+ IMGT W Wl walbd Aeol=E 4= ).

W A A AR E = mhel o], gof "FAl A9 F9'e FA9] st W/l CDRE E3etar, FU& A9
& ol EFEdEel= B =HQlS deRdth dE So], EFEfEte]=% (DR3(elE E°], HODR3)E 3
g, o B FERelol=t A9 s =HQle] (DR 1 % 2(el& &, HCDR1I % 2) ®i= CDR 1 WA 3
(]2 B0, HODRI-3)& Egabch. oolA], aA] A% d

o

Fee 9 7h =ERl(elE S0], VH X VL =)
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g 9
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=
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=

e 9 2 (EPA) o] 1%
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[1076]

[1077]

[1078]

[1079]

[1080]

[1081]

[1082]

[1083]

[1084]

[1085]

[1086]
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B AR AR el o], "ehEee pHE AW WEAYIA QowA A Ex Av)e] EA%E §
¥ 9 3 A48AE Fa),

B AN A AL EE ke gol, "H71 A e BE W/EE A}
[AAY TEAAE WEE dehith w714 dF o], ks, u] )
(clanshel]) 54719, AF#HS §A4477] 918 49 Q/EE §7], dol¥ & 3 5 Uk,

B A AHEEE Hhsh ol AAN"E BES AF §7] Ao WAE, E e osaE
o, % Hol opAlsty BAAZ e vloladk Ao TiaZeloln WAR, Ei By 2ATS FHoHE 7
Fol 24 0 gmel A taZeels urhdt, AAAL Fo it Sy g

Eol =gt w4 A

9 sl ge A WEe AR

=

2 ogAMe AHEE uhe o), ol 'S Er TISHE FA, A, %, 24E, PH, % 1
Wy EE 2T B4 ool ZAzel AR(5)7 Bstd ASHUAE Hs, Badels 194 9
= gAEA e axse] wakl dal AwEel gl

go] "olfolde B WAAel J1&H ulel e WA, W, 8%, 2AE, ¥ % ool F47e 4¥e

B, o5e 1 AxREe] 1 AN AFHA e oW asw A

2 ogAAe] AHEEE vhsh o], §of "HAHOR oFojzl"e Fold ANGH] BeF 1o aLES 1}
wAo 3 e 75A A Ao dBe FA o

o] g wus) GehlA ek @ Ho) AANgRe 2@ FAA, wol nwere
i
2l

|9k, A3kek Wiy 2 4] )] T|&
dE Eof(e.g.)"= T (exempli gratia)olAl =™, BAGAQA AE elZ] F3)
AR, wEla | oko] "dE Bol's= go] "dAY "9} Fojojolr),

AE AES 2 Bz} AEStA FEH gojo Ao F3["The Merck Manual of Diagnosis and Therapy",
19th Edition, published by Merck Research Laboratories, 2006 (ISBN 0-911910-19-0)]; [Robert S. Porter
et al. (eds.), The Encyclopedia of Molecular Biology, published by Blackwell Science Ltd., 1994 (ISBN
0-632-02182-9)]; [Benjamin Lewin, Genes X, published by Jones & Bartlett Publishing, 2009 (ISBN-10:

0763766321)]; [Kendrew et al. (eds.), Molecular Biology and Biotechnology: a Comprehensive Desk
Reference, published by VCH Publishers, Inc., 1995 (ISBN 1-56081-569-8)] = [Current Protocols in

Protein Sciences 2009, Wiley Intersciences, Coligan et al., eds.]ollA Zro}E 4 it}

298] AFHA &= g, B UHE oE 5o, BT AT Huz B yAAdd x3E F3[Sambrook er al.,
Molecular Cloning: A Laboratory Manual (4 ed.), Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., USA (2012)]; [Davis et al., Basic Methods in Molecular Biology, Elsevier Science
Publishing, Inc., New York, USA (1995)]; %+ [Methods in Enzymology: Guide to Molecular Cloning
Techniques Vol.152, S. L. Berger and A. R. Kimmel Eds., Academic Press Inc., San Diego, USA (1987)];
[Current Protocols in Protein Science (CPPS) (John E. Coligan, et al., ed., John Wiley and Sons,
Inc.)], [Current Protocols in Cell Biology (CPCB) (Juan S. Bonifacino et al. ed., John Wiley and Sons,
Inc.)], 2 [Culture of Animal Cells: A Manual of Basic Technique by R. Ian Freshney, Publisher: Wiley-
Liss; 5th edition (2005)], [Animal Cell Culture Methods (Methods in Cell Biology, Vol. 57, Jennie P.
Mather and David Barnes editors, Academic Press, 1st edition, 1998)]9l 7l&¥ wle} e T+ AAE AL
&3l TP A,

w29 AN A8H FE 59, B/ 58 29 % FAF 3 59 299 rE@ wE 58 2 g
e, dF Bol X gAdel 71&H 7% BaAst] AgE 5 b 2 GRS NleH PHES A
W R SR BAS flske] WAHOR X gadel Fuw EFATh olF AR L Fe 29U 4
of 924 159 AAE AsMT AZAG. oo Bate] ofw Aw, ¥ d@AEe] Fef wHe] s Ei ¢
oo e olfz dF A Nent HasA e AAstt Ao dHHE & Hh ofF Fdle
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e Az, WYt dap, stolH g =t QA

3l7] AAldE 7Inke-A (g RY) Al2ES ARSS g7 OX40L SHEEA A9 wide] A 2 2Eo) A
3 AS AT E o], W02011/004192 Fa1). o2 A, thEke] Azt AYFREY FAXNES T3}
= AR 229 w2 E 78 AR AT OX40L(AFEFHAY AP A AAkE) e wpbe-x wlo} A
BAEMEF) A ol gaZdold ®d dE Q3 0X40LE WASAH Y. FEle 54U FAE ¥ 33 o
&gk WSt P iETt ofyz} W F oA Al AstE *Wo}ﬂ, 2 o] AAAM BES 714, 44
of whHe] wpA| ey, 23} Y 2F] 7] v, B dF Ao, HEZAES AASGY. dd Ax dg F
oA ZAE& AFslaL, SP2/0 AES} §FFAIA A dtolBeEnl AEFE BT

AzsE G D A7k 0X40Le] F2Y W 9 A3

QA 0X40LS] AES] =mdle FYsks DNAE EF 24 AES 7|&S AMEate] pREP4 @ Feban|=(<1H]
ZA(Invitrogen)) W= F=43d} L TEHEEL ES GAlo] =88 7] A FLAG REle|= RE|XE 3
HaL, AAISY =S F7] a4 ofo]aF/A A H(zipper) EoloEE FFEFAvh. 1o &niE A 4G
Ae B f1EA FHES ARSI

o o

o

5
S)j\
4

N o |

olE =st7] HsiAl HEEclERA ATolA AdE AZF OX40L SV =E AREShaL,
S35 %0‘1%0] TS AFgEEe] Bl (I S8l e (Macaca mulatta)) OX40LS A3A 8 Th.

4
£

A

~

Y2 o] 0X40LZA A7 0X40L LS dA|¥ oz WaAA QuEZAY Z]2~Eld(FreeStyle) (3™
CHO-S @Etel A AEFE Agee Axg HAAS ANl SHan=s PRI(Ed P My

40000) 2 AMg3to] AE WZ FAFAARALL, 13€9 73 B¢t JAAAsEE A3 T AAS Y AA A
S FEsAY. HAAE HAH T X A o] A2AAN(GE Healthcare) ZH-E1e] HE](Acti)CHO(HESE) T35
A2 BE FFE] AMAEE AEA7IL AEY FHE FUA7E AS =gt FAF 34 ok, AES F
7oz FHato AE A 2 AE T8HS LUEHHIA.

FLAG-B 7 ¥ OX40L ©91d-S 3}7] 2-9A Fgo 2 GAslelh; WA CHO-S HdoZHEe FHE =2 ag

FEAE M2 F-FLAG X3t% EEU}EJ_EHJJ% ALg3te] AASATH. o]o]A], OXA0L THA S d-Ga= galx
85 A7) WAl ArviEAd] Hgata, SDS-PAGE wAel sl ol thalMd Brhsta, 0D280nmel A 9]
BHTA BE| oA AksetT),

Az Q1ZF 0X40 g Al FRd W W A

QIZE 0X40 FgA2 MEL Z=wQls Fd3sH= cDNA
gems(guERA) W2 FRYSEt. FEES
£ A9 24 23] AAA FEES AR

AZF 0X40 FEAE IAH o BAAA JHEZAS] ZE et (F3EH) CH-S A Mae AMEFE AL
ato] Azg G AS Yaegith, Zekav] =2 PEI(ZE o g o]l MV 40000) S AFg3to]l AE Wz 3 é—zr%‘
AlZaL, 1399 717F B S E S WA S & AAE QEA AHNE TS A FA B AE
o #]o] &7 o](GE Healthcare) Z5-E12] NE](Acti)CHO(AEY) B2 A 2 BE FF3l] QAL }6%7\17]
al /‘ﬂi" —’F“é% S S B B B B9, AES FUIHeR He AE 4% 2 AE T

Fo B ¥ 0X40 84 ©hd S sp7] 2-wbAl oz AA it WA CHo-S wA o zRe o] i =4 b
F dANE @A G AsE ARvEIHA S AREstel AAlstAdth. olofA, 0X40 F8A @S Ffrohs
&old WS A7) Al AzvkEsdvlel A8star, SDS-PAGE Al ffsiA sl wisiM  B7eha,
0D280nmel| 41 o] 3G m=A FEol oshA Agstatgict.

A BAFHE MEF 2 CHO-S A2 W& <17k OX40Lo] A

IHEE BES A 2= A QL(ANLENS 173), 3' 2 5 3]7] W (piggyBac)
| oleid SR N Z2EE st wd HE U= FRdste] Ax An vz

2
A B foldA A TH(FF["A hyperactive piggyBac transposase for mammalian applications";
A, Craig NL. Proc Natl Acad Sci U S A. 2011 Jan 25] #a1). F7}=2, 23
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[1110]

[1111]
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[1116]
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HEl= gk AT ALES &olgtA 7] flElA FEufolal EE vlewteldl HE FHNEE ekt
hOX40L 8 Ze=v| =8 A AL A AIAol webs] sz ~efYd W2 (FreeStyle Max) aé A+ ﬂ(oml‘ziﬂ)e
ARgste] ZEtare A9 H7|W ERAZAAE AHA ‘ﬂoﬂ/‘i frefel mhg-2 wijo} Al EAIEMEF) M
ol Abg¥ wljobs C57BL6 3 whg-2=o o]F nuje 129S5i—rE1 dg=5h) % CHO-S Aﬂ
HAFQ 24X 78 ZFof | wiAo] G418 X Ylemtol S BHEaar, wxE 3 WA
F 5 AGANAA AT AEFE AYSITE. -1 0X40L-PE Aol € #
|3t FAEZ BAH ofsiA hoX40Le] HE-S Hrlskadvt. b7l MEF A& 10%
v/v Efel A& FH(fetal bovine serum)(HFZ(Gibco))ol HZFH EHWE Xrldeol= o]F ujX|(Dulbecco's
Modified Eagle's Medium)(d3)Z FAEAT. &4 CHO-S iA1= 8mM FFEPHA(Z3)7F B39 CD-CHO Hj
Az T E AT

HT1080 3 OX40R % NF-713} 2] ¥E f2=ke] AA

il
>~
>,
O
ol

Shd QIFF 0X40 784 Mds Eiew BdS S8 e AHgada(dis 175), 3"’ 5 A7 5
o] AQl ek W ol ofsjx ZHAE MV ZEEE oA L& e 2 FEY3t AE As dEe
orAE T3S go]dA I U(EF["A hyperactive piggyBac transposase for mammalian applications";
Yusa K, Zhou L, Li MA, Bradley A, Craig NL. Proc Natl Acad Sci U S A. 2011 Jan 25] #31). 712, 24
WE = kg3 AlxF AAE RolstAl sy Sl FRutolsl e FMEES FHFekith. h0X40 &4 Td
SThaEE AZAL A meps Zejaud WA FAFAARJIHIERA) S AbEste] Edtan= 519 9
71 EWAFTAMRZ AT1080 Al ZATCC(EZAE) ((L-121) W2 3% FAFUANAT. 2T 2443 Foi,

iAol FEufolals HZFSAL, wiAE 3 WA 4dritt wEetwHA Holk 25 FF AFAAA kHE Al
E A, &8-207F 0X40 =EA-PE AFAIHE A (LA (RD), FF 443318)5 AF&3lo] FAE
Holl 2J&A 0X40 F=gA 9] THAS A7), 0X40 FEA S H3s= eHAT AEF A o]Fol|, AEE
el WkEE NFkB AAF 01z} Adt H-9= 3355 pNiFty-2-SEAP ZabAn]= (28] B A (invivogen)) WZ 3
FUAZI5L, &2 ZATEAE BYAIZT. e AEE AdEeta, diA e AelEs Hrbsta, 3 WA 4¢Y
nith A 2L HIXE FU1E Y. €d HT1080 wiA1= 10% $-Ejol € (fetal calf serum)o] HEF¥ MEMO®E
=] At

vhg-2s Hsks % MEF Ml 29| A%

Hi
i r-lm b

0.

A2 v Wi E AASEL, AIEE 1XPBSE 13 MAH3AT. AxXE Efiloz 5l 53 Aol AxE =
2 W THoBRE &3 9k, AEE -, 10% Blof & A (FCS)S d63t= ohd mx =S A7)
sto] EYAS F3AIATE. o]ojA], AIEE 300xgdl A 107 Bt 9AEE AL, 1XPBS 25 mL=2 AlF sl Al
X E 7FHEtal, IXPBS SOl AAds w22 AIEAH .

Hol3l AHx

HAHE 7lule 25 hOX40LS AHE3Fe] CHO-S Azl 9JsiA Ede 7184 Axd JH L= HAHSA 25
dE MEF Mol ofsiA wdE 2 A3t Fel2 A Z .

AEE ALEe AAste] AS-, ofFNEE 1:1 v/v HE A¥xe} £§sta, dojlilgdoz 233514 Z35hst o
EAUZ FAE Y. 9 dS AREgE Wgste] A, ofFRIEE 1:1 v/v HE @ildy £33k, REEH o
2 BEX(vortexing) sttt RE n$-~E Zael(primed) Aol A3, olojx 3F wit} F A
AolE 25 7179 Holx 3719 ﬁ-ﬁ%@g gols FHsgla, ELISA v FAE EA4W 7)dk AAHES A3

CHO-S ¥rel ¥l hOX40LS AL-8-31o] FACSO) olsir d4 ElolHE A3t

FACS €% 9(PBS + 1% w/v BSA + 0.1% w/v NaN;) Zoll &3l€l, CHO-S hOX40L& Hd3t= AX e HPAFY

HCH0-S A¥EE 9 & Ix10AE Uw= 96 9 V-ube] Zeo] E(1eold (Greiner))o] EEAIZAT. AEE PBS
150 uLZ A3k, 300xgE 3% B¢t ARSI, A NS FAAIF)a, PBS 150 uLES H7Fstsich. o2 3t
AE GAE RSt w2 o] HAHS A3, MES FACS &5 FollA FAsgint. o]olA
ol#dt AN 50ul/ s AE ZHo|Ed Hrlstlth. WosE Qs & FF HIE FAH ] S8, 4
A3} o)l Z}zte] FEZFE AL 12 343tar, 50 ul/9ee Mz Hrtst
Stk AEs st FA(Z-0X40L SFAMAB10541, &) A|=¥]=(R&D systems)) HEi&E wh$-2 IgGl oz

10
o]
=
(@)
w
e,
ol
12
ofy
2
>
—
o
o
AL

(o]
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[1120]

[1121]
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[1123]
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A (A 219k (Sigma) ) & FACS ¢h5-(1 W] 9ug/ml) FolA gAstar, Ao 50ulE H7FsIlth. AXE 4T
oA 308 HoF QlFW o)A AT, AXEE PBS 150 ulLE 23] MAS, Zrzre] AlF WA oo YAEE s,
A NS FUANAT(B300xge 2 3% FeH), A A HESH] ASNA, APC LE(goat)-F-v9-2= [gG(HE=

Ades 4

g4 =] (Jackson ImmunoResearch))E& FACS €& FollA 5002 1= 3|Aetal, 50ulE Mol #H7hst
Atk AEE 307 FF 4TolA pAolA AFulo] AA AT, AEE PBS 150 uL® 23] A|&3taL, zZ4zke] A4
A o] Fo PARH I, A NS FTAAATHE00xg o E 37 Eeh) . AEES uAAI7] A, 2% v/v Tt
Fgdsto]l= 100uLE HA7bstal, AEZE 308 F<k 4TAA Aol A 7)o, AELE 300xgol A2l 4=l
ofsA A=stalar, EHOIEE FACS &5 50ul Sl AAEAZTE. BD FACS oj#lo] FH|E AR&3ste] A

B 93|A APC AE FE (X 9% (geomean))E A3t}

[¢]

AT hOXAOLE A}e-sto] 27]oh(DELFIA) WelAyol elals 24 eloleg ZA%

W4 OX40L ELISA ZREZS AHgste] upex 83 AlE 59 EolHE S48, vk Ig6 A A

(M vlo] @ el A (Southern Biotech))(PBS wo 3]4% 4nug/ml, 50ul/A)E 969 A A7+-FAd, 12

A3 Z#o]E(FZ2~EF(Costar))oll WAl 4TolA F2AF T PBS-E(0.1% v/v)o29] Mol <osr =

162 AASF L, L& PBS T2 1% w/v & &3 LHEU(BSA, Alarnp) oz 1A7F FoF ALoA Xpslsd
]

:

¢

ol
fo X

K

O F BelolER Yol J1%H vhsk ol AHHG. e @Y AN AxsL, A3

A1€0.1% w/v BSA/PBS) ZFoll A 2Aaqint. olojA, o]2dk 49 50 uL/¥-& ELISA Edlo]Eel H7Fs3itt.
)3

o
>
o
o
ot

gtz Qg B £ WEE 43 HeiA, WY o)) Zt7te] FEERE A4S Ak 84

A 10089 12 8Xsta, 50uLl/94S ELISA Zdo]Ed H71edth. nlo] LEIL3tE 0X40L Zghol] i3tk <&
HxFo24, 1pg/mlE 349 3-0X40L 34 (MAB10541, &eit] A|AEl=)S 50 L2 Z# o] Ed H7lelqdtt.
uh9-2 IgGl FY HE2ad(Xarh)Es 24 o2 EFAZAL, Aok IAA FolA lug/mlzE A Z
a1, 50ul/A& ELISA ZdolEe] H71etth., AR oo, v-¥d oz wdsty nfe-A2RE] &
MES 10009 12 8AA 7L, 50 uL/ S ELISA o] E] H7beldltt. FHEE Ao Holm 14
B Aol AT, AFHold -, EYoEE AT dlAS AAS Y] siA 7]l ol A=Az
olojA], wlo] QEIIEE OX40L(ASF B A F2] 100ng/mL; 50ul/W)S FelolEel| Hristar, A-2ol|A 1AI3F
& el A TE. PBS-ERI(0.1% v/v) 22 MA | osA H| A ule] S ELstE 0X40LS A|AS L,
dujol(5E4E) AA SFA(HZ AW (Perkin Elmer)) Foll 34d ~ENe|d-FRZEFHAFA I E(D T o}
(54%) dE, 92 Ao oA, e AleF s4A] Foll g4E ~ESNEH|Y-HRP] 9|8 A FolE uf
o] 9 B d3tE 0X40LS AZ=3tt.

2 EFEH|U-HRPY] A§-, ZHIEE dVlel 7l&H nie} o] AFHEela, ZdolEd TMB(A1wl) 50ulE
A7yt ololA, IM FAHEF7L obde]ElZ(Fluka analytical))S 50 pLE H71gto2M wk3-S FohAZ
o}, <ln]d ZgolE #E7|(EnVision plate reader)(HZ1A™) Aol A 450nmol| A1) ODE ZA 3T,

o oy
o =2 i X

r_ﬁ o

°

ZEREHI-F 2539 49, IBS(EZ: &% AHF)-EA(0.1% v/v)22 EdolEE A3, 200ul/Y
dg]o} &4 &N (DELFIA Enhancement solution)(HZIAw)E& FHdlo]Ed H7lslditt. <uld ZHOE #=7]
(A1) Aol A 615mmell A AZ-Ea 32 S48, fF2d F24 I dolHE Z29sit.

W 24 ool 9 AE:

‘lt"r

AAslE vl RE HAS AAsta, 1xPBS FolA AHstL, 37t 7FEA Aol FAART. 1x
PBS(RIME=AL) A 3% -52/43} FBS(JIHEZA) S it s FollA 248 A=x33ATh. 456un 2E
A (strainer) (U] ZZ(BD Falcon)) & &34 224& 13, 30mL 3%FBS/PBS ¢FHo= G, 1 &
o 700gC.2 10% B9t 4ToA YAETo 2N HFANELE EAAATY. HATE AAS] s, DAzt
HAAAEE A8 &3] SFAA2rh) 4ol Fol AFGAZTE. 4] AFuo]d Foll, 3%FBS/1XPBS 2%
o] 7ol os|A &3 WS FTHAHT. AE FolglE 45um 2EHJYUR st dolds HIAE

KN0S5 @Sl 25, Adste WPAEE Qoo Au mE w6 4T flel 4% $TeE AWM
KNOA0 A A%, B-AEE WMCS(ESHE) ¢ A20 AHgstol 4 A8 o] Ags9. ALE 1

X10'ME @ 80uL 3% FBS/PBS &9 Fol AAEAAIL, T Fof &-ul92 Ig6l 9 -m}S2 Ig62ath vlo]
A28 = (MicroBead) (e Y o] vlo] S EH| A (Miltenyi Biotec))E H7}sta 158 B¢t 4T A AFwo] A HT).
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oloJA, AE/ulo]ARHE EFES A7 NACS E2]7] Foll < g 8 LS ZHo) 1&3kar, 3% FBS/PBS
=Mooz AHSFATE. Ig6 B MES 3% FBS/PBS &=l =9 ZAH Z8-A% 23 Fo =R},

-

KN040 A&e] 79, FRaAZ B-AEES e HAI(HE 5% 25uM) Agel, the & BSA §3 94591(0.3M
D-AZHE, 0.11nM oFAEAL ZF 38k, 0.5mM oFHEAL nlavls AHstE 2 0.1% BSA(v/w), pH 7.22
A) FollA 13 AHSATE. KM055 AE e 45, A & 2HHe A=std v EE 248 Alxg g2
ol BSA &3 5 FolA lﬂ AABEATE. o] AR o] e 7 AF EiFe fisiA sdI AR S
AgPstst. AHE AEE BSA 7 &5 200ul T AFEA7a, Ax 5 S43AT BSA &3 &=
How 23] A e Aeletas SP2/0 AlZ2E LT WA oE At B-AlX2E BIX ECM 2001 ¥ E
A wjyEd ol (Electro Cell Manipulator)(3}Hl= o] 3l 2J8 2= (Harvard Apparatus))& AF83te] H71§3
oJsA 3:19] H]E SP2/0 =FF AEe FHART. A4 FFAE g MA(EWE EHTtols o] #j
- Al SFas0lE e fls, L6 %), OPI(A b)), L-2Fe (3 a), 20% FBS(H =L, sho]Hefmv}
AeA wiFH-AlEE) R - EARE ) FolA B FAAZT. mkAE el AxE #As)stal, 9
2ol w-3x WX (F2UA-HY-slo] B g]Xu} A8 wj=] D(ClonaCell-HY Hybridoma Selection Medium D), ¥l
Al Bl A= Z X 2~ (Stemcel 1 Technologies))oﬂ 15-9] 3 wiA2 AFGA7]L, ool 10em HEZ T+ Aol
138ttt A8s 129 ool 96-4 ZolEe A (picking)stal, ==2]d Aol F7F 2 Wx] 39 &<t
ZTH.

/\1;\] oql 2
stolu g Enp bl ~gey

sfolnewr} 289 A4
= hOX40Lol thet s+x) 2
Mol AR ) (E 1),

it
I

l

N

Emimﬁékmj

>~

A

o
O

=

7ol
3t

b 2398 fA, 2 wAES 8] A" VES ke B Tl EAsks AV AE wu 3
of Wy dojEln t]x 5

oh.oolele AAWE AlE EW el hOX40L
A3t A, o B34

= - H i

olugnl FAH NS Hrisieitt. 2 LAES E3 stojuemn} A dle] QI7F OX40R Feoll wigh <1k A=
3 0X40L®] Z3s 77 58& ZeAE SASIAT. ojolA, A7l dFH 3319 13 23¥ AR
2RE HolHE Abgate], 54 MY VE(F7EE 7] AAE AW RS FFAE FES A-9As
I, 22 2a9eg ZAEY, A7E 29 &4, 0X40 =84 (aka CD134)ol thdk hOX40L 2SS 53447
v Z7te] A9 sEo] SAHJT. B IS F8A Fsh HIRF AW 2 FAE 2AH-7IRE 84
=3t AAAHE AMEste ol HrlelE AA ﬂcﬁﬂr npAto 2 B owase A2 A 17F 0X40Lel
i3k &Ae AR Reem;ut olydl P P50l OX40Lel thet wA-wr-eAS Frlalr] a4 SPR <8
Al slel B Ent S EA S 2 ﬁﬂo}@ﬂ

stelugenl Ao Fo] A7 2 HFHy) AgEE zta, AxF dAs el 0X40L¥ wA-NEEHA]
hOX40Lell A3t 45 FAE A2 SIERZA Aot F7t=, 33 ZJ A= HIRF =5 FAE 24
A7 AW 29 F&A, &, 0X40 84 (aka (D134)o] th3t OX40L A F3A7]1E 58S Y

2z 9 d-H

12 237 - A¥ 9 Q17F 0X40Le] st At

stolBelmnl AEEZRE FHE A NS AFse] CHO-S AE Fd Aol EdE hoX40Lel Agtshs &
H A9 Y& H7Fslth. CHO-S hOX40L 2 SH43st7] f8iA, AEE 10% v/v FBS(A )7 25 % Fl12
iR (7 3) FollA Fdk niete] 24 ikl Aeld 384-9 Zdo]E(Z2E EiE BHAZ(BRAND)) Fof 2x
10'A%/9% Seoldala, vy wkatglet. M A2 384-2 A4 Seo|ERNE AT}, holHg
Zuk {2 =] (HM) voﬂ S|4 E Aok 40uLle stolHgent FH N e o“é = &-917F 0X40L
FA(HE 5% lpg/nl) B 558 1g61 s FA(LE dolA Cmrolgt s, Aavk N9269, HE 5%

o
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ng/m)E Z47tel el Hrlsith. sfolH e knt fA wiAE 1x FFEMA(FF), 20% v/v FBS(HR),
0.05mM B-HFECERS, 1IXHT HEFH(3), E IxXAUHAYH/ZERRET)X(HR)o] HFHEH ojlmWlrE
(Advanced) DMEM(A Z) 2 FAAH AT, Feo]EE 1A7F 5 4TolA AFfuloldAIZATE. v A& FUAI7]
31, FACS $H5-M(PBS+1% w/v BSA0.1% w/v NaN;) ol 2€3l®, 0.2 uM DRAQS(H}e] & ~E}E ~(Biostatus))7} X

Z3% 1000ng/mLel A, 50ule] nE &-nl9A AL Z2o|(Alexa Fluor) 790(A<E o] Fwg]A %], 115-655-
071 A7tttk ZHCEE 1A3F §3F 4TolA ohA] QAo dAZlth. A RS FYAI7IAL, 25uL9] 4%
v/v kg ddetel =g HUtetal, ZHOEE ARddA 158 5 AFHlo]AAIZATE. EHo]EE 100 ul PBSE
23] AlFstaL, ololxd, AFH AFAE HI] AT, Aol dZEEE oln Al Z~®(Odyssey
Infrared Imaging System(LI—COR(%%/E}J))i AHgEte] EHO|EE 2Adete] 3 AxE d=sgith. vt
$22 A3(B800nm AME)S LI-COR(E dag]se]  webd AESF(700nm Ad)ol A
Airsteldct. ¢ &35 sh7lel ded ‘ﬂ]'g]r gol AXFSIATH A 1. lug/mle HFE AR =AM Faa 3
AE AHEste] F AFS Aogdrh. 1ng/mle HEF A =AM v Ig6l 5FF gxad(Aarh) S A}
&3te] B BolAl A4S ATt % ETF 5% o3 A5 A& S ERA AGstt.

2] 1: 12 239 (LI-C0R) % HIRFZH-E 2] % & 3o ALk

2 ol

(800% &) #H(LI-COR) X+ 665/620nm H] (2] 2 Za1) (HTRF) AF&-

s € - v So|FY

H-Eo|xo] A% = B2 tzd vlSA [g6l BE DM = gZ0S 3835= Az2REH] 3
F A (A< HIRF 2 LICOR) = it &AS sl A=K E 3t
% ZA3%H(0X40L/0X40RFc A ) = 0X40L 2 OX40RFc

12 =37 AFFE A7 OX40L) st At

CHO-S 2 OX40Loll theh Aol ek ~=e]dat sAlol, stojBelmnt d2iy FHE FHFa9S £ Az
g emdRA 2dE hOX40L(A AN Az, Aol 19] ZAAG Fan)el Al Enld A9 s8&

H7rekrl fslA Algekaleh. A7 hoX40Le] digh EujE o] AL ulo] S E[HsE hOX40LS AE314
HIRF(5-Z43) (7Y A|7F B3] &34, A]2ulo] ©(CISBI0)) #HAH o osfx Aalgict. 5uLe sle]B e
Lol s WA 384 d A FI nAYy 1W Eejzgloldl EolE(adelv)ed &3tk oo, HIRF ¢
S N(PBS(AZZP}) + 0.53M KF(AlZZwh) + 0.1% w/v BSA(AlZZw}) Foll 8|4 % 5uLlel wlo] L Eld3sted hOX40L(=
A F% 200DS H7Kskth. AL 314 1:4005 1814 HIRF A4 ¢z Sl 1:100 A€ ~EREH|d D2
(AN Z=npo] @) E HF 314 1:4008 A HIRF AA 5N T 1:100 A9 F=2F A HE o E(europium
cryptate) (Al=ulo] Q)2 FAE BE F-vlex IgG(AHE vlo] e )9 23td HE A1 5uLE H7skic.
FrE2dF AHHCIER ZAE LE &-uk9-2 [gWY Aloled )Y =& MiF 94**“12:11 AF- 5ol

A7 ]

] 3]

MOW

1:10009] 3]A1& F3ato] 1:40009 HE AA sEE A AT, F F35 20ul® x74st7] A8,
HIRF 78 &5 5ulE BT Ao H7letgivh. v-5olAQl AFE Aoslr] aix A dxa A Ee
stolH g wn} wixo] H7bE HIRF A4 45 E= HMO= tHzﬂo}"ﬂDP ZYo|EE A 3AZE Bk A
WOl AA AT, 2 Fo dud ZolE H=7|(HZ Av)E AFE3lo] 620nM L 665nm WE oA A7 B

0

ol

1 4L A=s9ch. HIRF(SEA4E) 7AA"AY 71€9 ®u e &S Ed[Mathis(1995) Clinical
Chemistry 41(9), 1391-1397]o|A Zrol& <= v}, Zhzb 2] 2 2 24 10 upebr] Zhzhe] MZo th3l 665/620
H 2 ¢ 532 Aoz HolHE BEAEAL).

21 2 665/620 H]

665/620 H] = (MZ 665/620nM k) x 10000

l

tlo
)
oo
ol
Q
=<
—
2

KMO40-1 2 KMOS5-125-E FEld S8 A9, ¥ dHxAE2 20% a3 o] Ad 7|+
7led vheh 22 AXF h0X40L AF o2 E S|EE F3 o3,

12 =37 €1ZF OX40L/91ZF OX40R Fe Zst AW
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ol el nl AR RE] =P Aol OX40RFcol] g 0X40Le] 23S A eI AS A7 aiA, Eulg
A E 0X40L/0X40RFc A3+ HIRF AAHoz AFssict. stojremn} AN 5uLE 94 384 & A K3 v]-
A% 7 Zgzeloldl ZdoE(adolv)E KA. wo] LEIESlE O0X40LS HIRF HA &5 H Foll 2.4nMe]

z2he] ww A3k, 5uLE H71etglth. o]oJA], OX40RFcE 4.8nMe] ¢ %= 3|A35ta, 5ulLE H7Hsks

U}, OX40RFcE 774 959 T MNC2 thAgozA H-5o]2e 23S Aot 2EEn Y o]
E(X2nto] ) @ 3217k Fe D2(X 21kl @) HIRF #A =8 Fof z}zF 1:100 2 5nMe] 2y =2 34
it ZdolES Wustal, ForYE HEsla, Ao 3AZF Fob Aol A, 2 Fof <lnjA
ZyolE WE7|(HF Au])E AFE3H] 620nM 2 665nm WE A AZF B 3 wEaglvh. 7 4
2 2 2 50 whebs Zhzbe] AZol thalA 665/620 Bl E % EHE Aoz dlolEE BAE3i).

23 Fe A%He]

Ll
iyl
lo
o
o
s
i)
o
2L
i
flo
©
S
=
S
o
ol
lo
o
>~
N
o
=
%4 o
=
_?1_,
o
>~
N
o
n

KMO40-1 2 KMO55-12F-¥] -2
AWM Azo] Mel J)|FS %

22 238 ¥ 3 A7 OX40L 2 A ZE 917k 0X40Le] sk A3k

I 239 A8 7]ES Abgete] AdEiE do] £ dixse] AAR aHE 548 ZheAE S A6
A, o] NS Fdslt. 13 ~aed o SJERA e sfojRert 285 3d §k widst
i, stejEE el AERREH FHE GHAE Adsd %HIEJ z‘z}iﬂﬂ CHO-S & ¥ hOX40Lell AFah=A,

5 A= ngAFgs 3l
OX40R Fc AgS F3A7I=AZS #HA e a, AR o] Qg 45}% hOX4OL°ﬂ gk OX40R AFS F3A7E
895 Hrlskict.

CHO-S ®+& ¥l hOX40Le] A3t 8! F8&A) F3}:

FACS €+5 N (PBS + 1% w/v BSA + 0.1% w/v NaN;) Zol 3]41%, hOX40L& W&Hsl= CHO-S AlE & HEg AT

g CHO-S AEZ 9 9 1xI0A¥ Wz 96 4 V-ule] Zejo|E(elolu)e] BXAZTH MES PBS 150 uL&
Al Zskal, 300xg® 3% ¢ dAESIT. A NS FUAIFIAL, PBS 150 uLE HIbskiTh. oleigh Al v
AL WSS

stolB el enf Ao = FACS $Ed Fo 3AE stolHe|wnl FAHowRElo]l GAE A 25uls: AH
HoAEe] H7Rsta, 10 WA 163 st QAo A Az, Faa A s b2 Ig6l dixd IFA(A 2

vh)E FACS €& Sl 20ng/ml= FAetaL, 25uls Aol HIbedvk. o]olx, FACS 59 Fol
1000ng/mLE 3]A1% €17k OX40R Fe(A @A A 25 uLE doll H7lelgdur. AES 4TolA 308 B¢t ¢l o]

AAZ

MEE PBS 150 uL=E 23] MAHstar, Zbzhe] Mz @A o] YAEEsta, FAH NS FUAH I (300xgo2 3

=

A B A ARe HES] A, FACS 459 Foll 50029 1= 34", nE -3t IgG-PE(A= ©
$22 1g6(AE )M X)) 50uLE AEel A7kt AEE 30% F<F 4TelA

AZZE PBS 150 uL= 23] AHstar, Z47be] MA dA o]l$d AAEEstar, A AE FUAIHAT(300xgo = 3
sk daEe).

AE2E 2AA717] 9814, 2% v/v SEtELdste]l= 100 uLE H7Esta, AEE 30 B 4TolA Ql5Fuo] A
Al71a, MAEE 300xgell e Yol oA ANs}sta, ZHo]EE FACS L Fol A=A H .
BD FACS ojglo] AH]E AL-g3te] f-AE B4 oajx PE 2 APC A& A (Hed)E SAH3 ).

2 10] 7149 vpel o]l Nowl HFE Abgsle] xa A 92 AAEAa, 7|4 F AFe Faud A
24 10ng/mldA AeEqar, vl-5o]AQl A3 vl IgGl FAZEA 10pg/mlellA GoEATt. 2 3& A}
g3t % &4 AFS ALts.

2] 3: 8A ZA3ZH(FACS) %
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% - u Solmel =g X100

-1 H [} ) BA
Z 43 = A (0X40R) 7+ A (A A ¢1S) + 10ug/mlolA e =3 =
22 23 RF 2]t=/8A 53

12} 2738028 Ay 3A7F 0X40RFcol]l ik OX40L AE-S =3A7|=A2 =Asl7] 9alia, 217F 0X40L/

ZYoEE FAA Az et Aol A H L, 1 Fo bl ZHOE #=5r(HZ IdH)E AHESHY
620nM F 665nm WE A A AIZE B FFE wESA. HIRF(E543E) A48 7€ B A &
& 23 ([Mathis(1995) Clinical Chemistry 41(9), 1391-1397]ellA] Zro}& = oith. 2] 4o] 7]<® ule} o]
e} FE AXESEaL, 2] 5 wpeba] Zhzhe] AEel disiA 84 95 AAEo2A dolEE 459

A 4: % SEIRe] ARk

% el F (42 665/620nm ©] gk )-(dl-5o|FQ iz 665/620nm W] g ) x 100
= (v]-Sol=9l iz 665/620 nm H )

2 5: &A ASHHIRF) %

% DEF (2] 4) T 665/620 B (A 2)9 AAX 7E=

W= g - W Solmel =g x100
A0 3 A3sH
wEA A % 2F - W oo AR
H] Eo]xel Adt = MM EE 9HE9 + OX40L(FEA ¢18)
4 (0X40R) = OX40L(AAA] 18)

E] o7 Aeslglrh, B wyapEe FACSO] ©]s)Al CHO-S OX40L Aol
o8k Agt 2 CHO-S Mo thgk vujZAg o2 CHO-S 0X40L A3 A I ES AL}, JE
A ZF OX40L(HTRF)oll th& OX40RFe AFS frolahAl 747, CH0 AE Aol 2&® hox4oLol ofg
OX40RFc ZA3HE FotAl A A7IE 58S 2e Zo2A F7IE AqHA). dolHE & 1d &%}, SPR
of €% duy) AskE ZPUL I uHR

AAd 3
34 gl=(lead) EA

O

»=389E 7xE, Ad8e 4 = 99 6 7 {@h JEH}EJ
o] GAEH] B Fa)E AREske A

hOX40L 23S ‘}%6}—5 a9 F

Z47ke] Ao F9E Hrskoldt. A E  slEsty] HsEiA, e —;L%%
OX40L/0X40RFc HIRF AAWHE AH&3stel Algakalal, 0X40L-2 12k 1ZF T-AEZHH O [L2 WES FEaklt).
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# 1
A FACS HTRF &7 13 T-A X 227 AE7
A% =3 A4 3= 3=
ICso nM (+/- ICso nM (+/- | hOX40L | RhsOX40L
SEM) SEM) (nM) (nM)
10A07
(shol B =0} o +++ +++ CNROR CNROR
10A07 (3171) | B=9A e "
@e | 120M(+/-0.17) | 0.83nM (+/-1.2) | CNROR | CNROR
2D10 +++ ND
(sto] 2. =) q CNROR CNROR
2D10 (217}h) AEHA 4+ e
= 0.75nM (+/-0.04) | 0.81nM (+/- 0.06) CNROR CNROR
9H04 - Y A& A
(o B =5}) o & qe5A &F 5.3 o
19H01 = & AEHA
(Frolna=nh) o ++ AEHA &S 2.2 ge
CNROR= 2. Z-FoEE #HET F U&
IG5, diolHE 3 39 53 48 Ex FAxtd g Aded3d +/- HT9

EZ 9 AHSEM)E ov] S},

22 W upd;

spolpelwr} gy o e o] gale 4l

)

stolpg|en} Jgdow e AAE FA L AdS L WA ZIEdE Hket do] skl

(3
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= T A2vtEaddE AHEste] AT, FAE g6 £ AlF(I = (Pierce)) S A
sto] whld G WX 2EE fsta, §ElE AE AE ol PBSE &
£ HrFsta, 0D280nmollA 2] EFF=A Aol os|A AT,

WA 3T, SDS-PAGE Aol <]

AARAA IG5 ghell oA SA¥= vheh 2 28 a9s AAs7] el Al AA 3t 3 ab7] By

< sttt stolnEwEntE RE AAE IAE HIRF
N 5uLE WA
S HIRF #AA =8 Fo 2.4nM9] 2 L& 346l

FEE Sk, 5pulEs H7hsksith. 0X40
Aolatdt. A~EFEHY
ZF 1:100 3 5nMe] A4 sEE sA sl
AFulo] AA7IaL, L Fof <Iu]d ZeolE

i d3S A5G, 4 490 7w npek 7o)
27te] Az WA S84 45 AnFozA UolHI B4t
AXEOE ALESIA Gy #S SH

= 98 o)A 2z ZaZ(Grap

2] 6: =&A AZHHIRF) %

% SEHF(2 8)¢] At 7]+

B

il

=24 4

it

%

| O

AHH ] E(X 2ol 2) B

RFcE A

3
. ZHEE
71

#E7) (5

hPad Prism)

!

o
e,
of

o

x100

o
DY)
8

& A% =

2] 7: 4 vhEtulE] 2| ~E Al

48 (0X40R) 2 OX40L(AA $15)
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X
01%

-5 / (1410~ ((E21C50-X)* <& ZE Z (Hi 1 1Slope)))

>
Il
off
H
Lo
fru
"
)

-
1
A
o
2
0,
iib)
nﬁ;
1>
(o))

=]
u
Xeh AT Wole] 2 [Cp. Vi SA BAOR ShRolA Adste] 4R e SolHed A%e Xt F

A A azF AAE 1gG7} OX40RFcoll thdk 217t 0X40L A4

FstArt. AAHAA 1Cs #hell oA F8= = ukst

4 Az AAE o6 E= U2 AAAE AlFsSitE. AxF AR 2y =
Fol sMgozN AAeta, olgst AN s5ulE WA 384 I A FI H-ZAF mH ZE|Elo]d £

w
k]
o
>
i,
odt
__)&l

[nt
==
=
=3
S5
N,
o
g

= &)

olE(dolv)® %% th. Hlo] L EldslE OX40LS HIRF A4 &3 Fol 2.4nMe] &4 H=& 3]4sta, 5ul
2 FH7letdh. oo, AF647= A BAE OX40RFcE 10mMe] 24 s%= 3Aeta, 5ulEs Hrletalt
OX40RFc-AF647S A &5 & IMOZ tixgo =M H] o|zel A Astrt. ~EHER Y IHE
OJE(Alzule] Q)5 HIRF 774 ke Foll 1:1009 24 + s|M3kaL, Zdo|Ee] RE e 5ulE #H7t
sttt ZHolEE Wustal, FozRE HFE I, *‘»QOM AR FF QlHle] Al 7|aL, 1 Fof <lu]H
ZeolE #HE7|(HZ An)E ARsle] 620nM Z 665nm WE sl A AIRF B @3S dEedk. 4 40
71%% uke} #1 el FE AlRlela, 2 5 e AN Agols A 6ol mEka] zhzte] AEel| didiA] S8 %
& Axtgozy dolgE EAESth. 4-gteulE Z2A2E2(2] 7)& AMEe A "] oA g Zi=
THYF AXEE ARSI G e SABUTHE 1).

ey T-AEZHE O AT OX40L =¥ 112 W&ol uldh 3-0X40L Aol a5 SAHS

}

23 A7 0X40L(AFA A S vl wix] Foll 400ng/mL
= 1E(iiE¥)°ﬂ A7yt 3-0X40L 3HA] L= Wg_‘-&
i mA] FolA 96 A EdlolE(1dely) WelA AH

4 ZYER AT, FA HAFHE AT 0X40L7} A 30-% Bk Ao a
AEE H7Fstsit.

W T gAY oA ¥E-Z8t3 Z8~(Ficoll-Paque plus) (X o] AA)E AFE3Ele] PBMCE F3
g Al~® A8 (leukoreduction system chamber: NHSBT)ZH-E ©e]AZth. (D3 %A AE(T-HE)E Ax
AR Agte] whE 7] mlelARM|E(LEH Y] vlo]QHA)E AMEEIY &4 Al 93iA Izt PRMCEH-E o
A AT, dEE® AEE 300xg/5w-02 AAREY e, vl wiX (vl wiX]= RPMI(H =) + 10% v/v FBS E+&
RPMI + 5% v/v <1ZF AB @A o2 AHoHE) To AMAEA 7oL, AE A8 50uLE AZFF OX40LS shr

she 96 9 FelolEol Abeti, PAE HAsel 2x 10 A/ A AF FEE DAY

©

ru{o

oA, Bug/mlel PHA 50uLE RE Wol Hrstel AT AY F% zug/n S BYHAL. AEF 37TAN 3
9 B AFHMIAN T, 1 Fol FHNS S, [L-2 Hwo] HalA] ALk, A A o A
OXAOL Aol S1shA Atk IL-2 o] BoI=AT. M A GEOM0L 9ol SlshA A 1L-2 WEol 4
SEEES

_4

S A zAFY Alekel] wEbA 2z [L-2 F2AE ELISA(Duoset ELISA) 71E(galt] Al ~E]

)E AR&Ete] S48k, IL-2 X3 A (PBS Sl 3AE 4pg/ml, 50ul/W)E 969 A AV-FFA, 1L
WA A EdolE(Zx EHOﬂ WA 4TColA F2AIZTE. PBS-EQ o] MFH ol o3x #Fo [g6E AlASH
R, A4S PBS T 1% & ¥ IEUEGBSA)SE 1A 5o A2 e, 11 F ZolES ]l
=% vkel o] MAHEGAT. o], HAYMFE v viX] 50ul/ e Hrrekar, IL-2 EFF(2000pg/mL =5

: S wdl BLISA &7 02X ELISA ZHolEd H7leta, Zeo]EE A LoA] AHolx 147 E<t

JitHleld F-, SHolES A7IdA e o] nAd e ALS AAs] M AHESIT. oo, Hiol e Ed
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stel IL-2 & Ab(A %k 31X A1(0.1% BSA/PBS) £ 200ng/mL; 50ul/¥)E EdolEe] H7psta, A 1
AZE 9t Aol A AT, PBS-EL(0.1% v/v) o2 AlZ] osiA nAdAst HE dAE AAGNL, 2EF
EP A -F 2 FHAFACI E(DY ol (55 4E) AE, HAAn)d A o= =
k. Anpd ZeolE AE7|(HANAH) oA 615mmell A AR #33S SAHSAY. FEEF &
ZAbe] Agte] we A 3Tl oslN BE FHoRE AME [L-2 WE F st
4-ghepu| e ZA2EA(2] 7)& AR 34 d"o] osA aYZils ZEjE AZESOE ALES
3o,

ro
2
>

Jm
O_u
2 o

=] .
A

m4
m
rm
OH

E

ZRH2(FEE) XPR36 odlo] Alxwl(vpo]l o et=) & A}ﬁo}@ SPRE Fa8oitt. &-vh9-2 1gG(A] o] #AA
o] BR-1008-38)E oWl AZHE AFESle] GLM vlo]Q AA FW dol aASIA7]aL, oo EHE 1M °ﬂ &g
oRlg Apgete] ATAZATE. AlE FAE o] BWH A Lﬂ, ey hOX4OL( 12 2 A=) E 256nM9]
d FER ARSI, €5 FU(E, onDS AHgste] FaE Ad AXA 2% (sensorgram)S 282 3fof 7]
A = ZE(drift) ‘;‘ FAL olEHE (artefact)E AAT) I 2 XPR36 4] LAZEQ oo {3k
RS ARgste] OX40L-3HA| dazh-gol gk 2R7] s E% Sk, 5 s o= A HBS-EP(H A
F(Teknova)) & AH&3te] HAMS Halsqiar, 25T Fls3iTt.

m
ol

-il
ERH

o

/\1;\] Oﬂ] 4

g= A THao ME 3|

Pl Fuwe] AE 9 SR Fol, 9= meto]ujsl s welolre] BFES AREEHE RI-PRE A
sho] ofe] ¢hxd It b m=wRle Bl FAE ARE 1e64 =4 (1g64-PE) o= AEXHE AL, CHO-S Al

E oM AAA Ed AAES ARESte] BT, BE M D] ko] AE HFo] vEht 3l

ARGske] stolHeE| vt AEZERE A RNAE FEs8hsltt. e

T-PCRll 9]t 34 7} =9l 3|4

AeE Z2E A RNAS AZE AsiA AFESERIAL, HA| RNAE RT-PCR ¥Hg-olA A&3te] T3 V-99L 3
Fath. Ig6 SolHQl euls Eetol % g fu MY So Al E%E A N
Solgel glulx mefoln] B Ig 5 W FHUIR) AD Sol4Q) EYE Lejoln) AEE FAZ JaA A
BaisiT, b W el 5o49 e ool 9 sbt Al A9 Solde Egn tefeln) AE mi
AR en A% 4Y 99 Koy A efeln R Ak 5 AY KoY EAL xefeld A= S}
5 S5ln. ok A WA9Ee SoA RIPR AEE B, A3 2719

OX40L & SsiA ApE-st Al
DNAS 9= B gjns Wakel A AlgAdselth. dijkd ez, RI-P(R AHes 22
W8 el DNAE A AAS faiA AlEsein.

ol M

9 E] lﬂi *1 HIEYslal,

EE A R 2% R AL AHES] mib 10479 F4 /b 99E IPHE DA % [0l B 99
2 R Eehevs(QIERA) WE FEYsa, mb 10479 A4 sbA 99 mYshe

29
DNAE QIzF 7hst 8wl S 2 xelgle] pREPA WA Fehavls Uz FRYsd
2~

At Eh A3 @ AZS A}88to] <17F 1gG4-PE B 9 9S zhe= Q9] mAb 10A7 2 2D109] NG9S
= Xfrss Tds fsiA ZE HAAgetaL, pXC-18.4 B ESAHE(EA) R &

o] mAb 10A7 % 2D109] A ZY AMEE EfFEE H“:Sii %EHH

aL, 2 E(EA) Y2 F2YEn. S 2 A9 w4 2EEs

A T4 A3t 4 AFES AFEste] WE pXC-17.4 2 pXC-18.4F 3ol T ¥H=E §FAZT.

GAE QAo WANAAN QuERAS] ZelAEd(FEY) CHO-S AE A ALFE Agsle] Ax
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Gol¥l W 40000)F A}gale] Eehaneg AE um AT

AAE QA RS Faaielty. BAF B4 F AEo]

A9 BE FEE AMAS A5A7II AEY $EE FAA7
A=)

Aoz Astel A 43 2 AT SEL mUEIS

i
O

=
TE feA dag a3 @ele] & Adtsty] flsiA, 10A7 2 2D10 OX40L FAE Mg wd e el

54 978
A BAGS ANE NxgoE At Zzte] FAl) thE HC R LCE WA A9 = (Genewiz)l A CHO A
£ FolA BAL AN mE ARSSAL. ololH, BE AT Rk 2% ¥ RS G HC =R

FFU

3ty IgG4PE EW 39 dH)E 1}94 pXC18.4 #E Y& ZE4Ysta, LC FHNE(HASA 7t9 B 9o 3
)& E29 pXC17.4 ¥y U= 2431, ojojA, HC ¥ LC AE & BEFE Idste g8 FdA 9
(DG E Ast &4 A3 9 Az JoHH AAgstar, Wd Ho AMEe FQlsgt).

AE E= A Aol; HC 2 LC2 ¥R :Ys

PEI(ZE|olE@e]d MY 40000)& /\}%’8}04 AAIA CHi
01 B NS BAT T ANE AN $92 FAGA, A9 54

o 3
T =
Al ZHE o NEICHO(HEE) Tw= A % BE %%8}04 S Azl Alxe] RS ST As
! F71H ez ?43}04 A A 2 AL oS ZUEPEEAT. A dAA

gtk g g B, AES
o

=
)l dde] s, GAld =4

b 5 A Ao W R wiRE ARt At @A & a9 E& S, 10 WA 159
o] 7|1zroll AAAM I|FHEE ATt AES 3¢ T AFEe ZE-A=E AE(pre-seed stock: PSS)S MCB2
5 3¢ 2 AEE Y8liA SAAAY. olojA, AFRGmL) Y a3 FF wE TS EA A7
WA S ALgsle] AASIGT. AEE 1499 713 Bt JJrHXPO}ﬂ] shelth. o] 71zt w3t AEE 4, AE
8 2 FFIFL Fd dEsiA ZUEPEEgth. weba Al B2 Af9 %%% 9 400g/L 2FFE B
oAtk AMES ESk 2 AE AFsE A H dAAA Aslr. 4G W el A RS A
A AWM+ttt

b 5 B Ao W F wiRE ARESte] At @A & a9 E& S, 10 WA 159
o] 7|zke] A A Q"F‘QE% 33Tt *1]4_* Q‘r T, AEY Z-AE A~5S MCBe F=F 34 2 AAHS
HAalA FAAZTE. olofA, AFE(50mL) X *EV\EL T MF FPFES 24 279 wXE AFEEHY
AT AEE 1499 717 Sk A 3} Al sHATE. o] 713 B, AEE Y, AE Y ¢ SFI~
Foll d&liA EUEHSIT. whebA] Mzl ExF iAo %%% 2 400g/L 2FAAE BEY NES
wgk = AE AFstE A B dACNA Ak, B g v, AAHAS AAE HAEA FEst
AT

D10 % 10007E Aol FASAAR, FAFH B4 F Fo) WA xmsde] olsigii=ul, 47lel WAel 44
f R FAA QY BehaAE AR S AR 2ARNA 10007 S e BelHE AT W,
DI0E D4 B wE Stz LAAAE 2 B0).

O
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#£ 2
(mg/L @99 =
AT = |74 8y | 94 109 119 129 134 144
2D10-1 261 492 681 993 1157 1590 1530 1575
2D10-2 245 461 665 983 1127 1485 2025 1995
2D10-3 317 528 731 1163 1367 1785 1905 1860
2D10-4 372 677 785 1286 1350 1935 1965 1800
ZT A 3
:H ] 92 129 167 229 297 357 416 Ho
b - 2
ZzF A K
;ﬂ e 66 95 127 161 208 238 266 H?
b -2l
=3 A 3
iﬂ . 68 102 132 192 266 324 314 H?
5 -
=z A Bk
£ 88 129 165 245 328 410 385 .
b - 2

d 5 YA upgka GvHD EEolA AbgE FAE 2-vhA AA WS Abgete] AAlstgit. dAES W
N E 47| (MabSelect SuRe)(Xo] @A) Mdtw AZEIHIZ ARt AU, FAS 1g6 &
1=

>

Alof(F o)) & ARgste] PAHE S wixz=5E gestal, ¥ FAE A2 A GA Al opAl
EH(H 5.5) FollA FATE. ojojA, FAE Fol udhe] oJafx AL, oMAEA YEF 45
FAA GIGEFI A L5t &8 FAE PBS FolA FASTE. FAE 0D280nmoll A2 EFEF =
A FZol oM AHF?sta, B2 e FE=(10mg/ml) 2 FZA4EA ). SDS-PAGE #4] 2 7] wiA I =vlE 1)
go gafjA A =E HUEEAT. AEEA w22 dxAo]=Z(Endosafe) PTS ¥ LAL Al FFEA(AFE=
g #lHZEg Z(Charles River Laboratories))E Alg3sle] A3}

NL_YEE%ME‘:

AAlo 5
Fold PBMC =9 H3ET- wh-gollA] 3-0X40L Ao axs SA4%

D g AR oA HF-Feka YAl dxA)E AHESt PBNCE FEREYAM A" A
(NHSBT) 28] g A|Zth. PBMCE PBS 9] 10ug/mlellA wlEwke]2l C(A2mb) 3} 1AIZE 59k 37Col A mg
Aol A7t o]ojx, AEE PBS FollA 33 AlFstar, ZAze] AlFH  Fe 300xg® 3% St
AaFstan, AHNe AT FFold PRIC(RErlo]A (2 AEA 2e)E 2x10/me] FE 2 50
L/<9= 10% v/v FBS7} B3 RPMI 9] 96-¥ Zdlo|Ed] #7bsiqivt. a-0X40L AE g vi=] FollA 34
8}3 PBUC(H 2] wEuto]dl C fl2)E Ffdts 96 & Z#olEo] 50ul/d& H7bskoltt. o]ox], nEwnlo]

C Ag ¥ PBMCE Ax/de] 5 7oz Ad vEnte]zl € of v wEnfo]il Co] 1:1 X 4:1 He|9
4% AZ AR 96-A ZeolE F2o| FFol¥ PRMC(MErtolal C2 A=A &)l Hd7esi. AxE 59
&Rt 37°C/5% COoNA QIFulo]l A ZTE. 54 Foll, INF-a, IFN-y, % IL-2& A ZAFe] kel waba] oA
E ELISA(YRT] Al=Bl=2)el oJs|A] SA Tt Al FALe] #ote] whgba] CFSE 8|46l oJsiA 548 S48
t}.

ol

W ) QAR SdsA S2-Feha Fes(de] ARAC)E Aol PRICE FIAHH Ay B
(NHSBT) Z5-8] &E]AI# Tt PBMCE PBS +9] 10ug/mlollA mlEr}e]Al C(Aznp) <} 1 ]J Bt 37TCAA W
AFANAAG, ololA, ALE MBS FAN 3 AAAL Az A EA A0 ok 5
AYRSD, FPAe FASTh. Q% 9ol (03 A T-PZT(T-AE), L e Agol (4 % D8

FAQ T-HEZ(T-HFE)E A=A Acte] wet zH7] wlo] g ZR| = (H Y o] HPOlgsﬂﬂ)% AR S A
glol oafjx FFold PBMCEHFH WA Zith. A5 A5, vl-wlo]Enrftolil C A PBMCE T-AE thilel
A}ﬁ sheith. @eld AEE 300xg/5wel A DA sar, s A (s A= RPMI(HE) + 10% v/v FBS &

= RPMI + 5% v/v Q1ZF AB @H o 2A oY) Fol AdEA 7, AME g9 50ulE AEF 0X40L 2

FA 9O FHIHE 96 W FelolEd HAskste] 2x10° AE/de] AT 5

o
o
oot
k

5 2433k, -0X40L A
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[1237]

[1238]
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[1241]

[1242]
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£ M A FollA HE AE F= 100nM=E s|AeAY, A5 Aols FA O] AFNe ARSIt dAE
T-A% & Hl-vlo]Entolal ¢ A2l¥l PBMCE sk 96 € Z#lo]Ee] 50 ul/U= H7Fskgivk. o]olA, ]
Erlo]al ¢ A2l® PRMCE M ¥/4e 5 7o nEntolal ¢ A2 E PBUC ™) T-Al¥E(EE PBMC)S) 1:1 W
A 4:1 W] HF ME HE 96-9 ZYolE W] TAE B H] mlo]Erto]il C A 2]¥ PBMCO #H7lsl3itt.
AELE 59 5k 37C/5% COoNA AFHol A AT, 54 Foll, IFN-y & AZAL] Aot wehr] FAE

ELISA(ZalY] AJ2gl=)ell olsjAx S 383

Al FA spelAe] dizet At vaste] >20%] A WE(IFN-y ,) JAI(A 8 Fa)7f A== H9 -
OX40L FAZ ==o]d PBMC/T A MLR H3= PBMC/PBMCI MLRONA A A=A Aolatqitt. =3d 4719 A3
25H, st Ade 71eAQ] Adied, o3l $Fold AR Tl HE¥ MR ¥ (IFN-y )
A8 gle Aoz AHoHAT. ymA] 3719 AF FellA, 3/1e] AF dE7F 2D10, 10407 B ¥ tERT 1
AREsEe] oAl GERN AR (A S FAEke] izt Dol mlEjA] >20%2] 1A WE(IFN-y,) JA7F
), e Ad F suelA, fFo AAVE ®= FFY dxT FAE AMESte] BREHAR(E 2).
PBMC/PBMC MLRS  $18lAl, 3719 AdS Fa380tk. 379 Ad FddA, 27/ 7140 AIEA
AFERAEY, 2 oolfE IFN-y WEo] gAY Wbyl wieo|int. ey, E e AdddA, 10007 5EFF
Zzaa Blwshs 49 IIN-y WES A8

e wo o [o

r:i

Ad

2] 8: % A (MLR)

71%% e} o] 249 [FN-y EE= 112 WE2HEY zhpg/nl)E 7F=o = 3

x100

A5 §le = T-AlE B vl-vpe]Eufo]al € AEjE PBUC ¥k H7bel d(mEnte]al ¢ AeE PBIC §l

gl = vholEvkoldl C A 2ld PBMCSH A T-Al2 H= A5 750 Hl-vlo]Euto]lil C A2]e PBUC7E 3

(D3 ebe] 13 QI T glsmro] g g-0Xd0L FAlS] EvhE ZH3

-0X40L0] OX40Le] F-A| 3lollA T-AEX W$E fFrdle 58S 2HeXE 543517 %EHH 3 [Wang et
al. Hybridoma (Larchmt)., 2009 Aug;28(4):269-76]1C. 25 E 7jz2td HPHE AFE3le] 3l7] HAAWS st
o, o] #&e ZA3A F-0X40L A7} 71eHo] Urt.

np9- 2 gk-o17F (D3 A (M AE t]71<(Becton Dickinson))E E4t PBS FollA 0.5png/ml&E FAsta, 50ul/
485 96 4 31 A3 A ZHo)E Hubelar, WAl 4TAA AFH o] AAI AT

kAl elFHlo] A F ) Zeo]ES Wit PBS 100 nLE 33] A& &3},
T-AE(CD3 AE A 30 7]&=d ule} Zo] FaelgAd Alx~®l Av|(NHSBT) 258 Fdi¥ PBMCEHREH ¢
PAAT. @l T, AEES 100uLE Dol "rlake] 1x10° A/ D] HE SrZ S

Alg A S RPMI+ 10% FBS Foll 848lar, 50l E& 100ul/4e AE ZeolEe] H7lste] 10ug/mlel HF
AR s E GAsAT. A8 A9, vk F-913k (D28 FA(HAE UB)E T 1ug/mle AF ¥k
= Aol H7hsksit.

A 245 5d T Aol AR, 59 Foll, 8 AN q A T IIN-y FE& Al 50 7]
=% Hheh o] A

AAHE 49 HYHHQ FAR A FaEtlar, 7 IgePE TEF dlxwelA e A vad A9
[gG4PE €] 10A07 3= 20102 H7bebe 22 oW gat= gIATHIFN-y WE)

g2 vk o] AW )<= (GvHD) Rl
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[1256]
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GviDS] ool theh ©hd oW ofWA|= A 9] A 2D10 [gG4PES] &
Az viba waol A @R, oled RddA HSCIE A 9
or] 71%50] i1l

defined rhesus macaque model identifies D28 CD(S;r Tcells as a reservoir of breakthrough Tcell

15 TF 28 Z7] AE oA
FolE 6 WA 8¥9] A& AHES ZEtha
er, Weston P., et al. "GVHD after haploidentical transplantation: a novel, MHC-

s}

proliferation during costimulation blockade and sirolimus-based Immunosuppression." Blood, 116,
24(2010) :5403-5418) .

BE o]2& 3l MHC 3F&=EFY] (haplotype) ("&&-HCT") oAl w2=w ¥ RE-3 A

TE> AE THETE ARESY] Abd-ETtE] o] H AUMYE VxR A 2AMERT. ARE:
.43 3oz A 1020cGy7F AFE. FIA A2~ (leukapheresis) &9AF &S Z
43ta, ~FEzl JElo} ofH A2 WAl(Spectra Optia apheresis machine)o] A&3}A . 317] E+= 4719
dFAA A digk F /3 ME(ING) kg B CD3+ Ml2Z, 2 D34+ M2 &FS A3},

X3

=22} 1D FE HE &2 #F (kg) TNC (10°/kg) CD3' -4 E 10°/kg CD34° 4 £ 10%/kg
A14079 #2 9.75 1.13 149.76 0.51
A14081 #4 7.02 2.99 389.08 4.79
A14082 #5 7.6 2.24 312.95 2.69
A14087 #6 5.75 3.44 385.66 9.99

o] 2]-% -2¢, +5¢, +12¢, +19Y, +26Y, +33Y, +40Y, +47del FA3}7] AShA 2D10 IgGAPEE Algld F
Az webA] 10mg/kg i.vE FoFelodt)h. 2D10 [gG4PES Foist A=A FE F ojw A E Aztsh
oF F.zh-go| #EE A ¢kott).

l?—_
AT 713F st FHetel Tl JWEE(E 4) 2 WET 5 EYUHASH. Al HAF AFS AES

A3 O 3

= a2 Ry

7o 72 &9a, 15U7kx] AE 6}134 AaAel o gl AZol Aoz AZATH AW ZR L IS A 6
%] 8Y¢] AMFstE AE vuE; A7) EH[Miller et al 2010]). GvHD 53 23], T-AX 29 wu}A

W R Kio6T 0 el BE 26 2 Wele W 2Ac @G48 oldlel BANE A3
9, AL = EY AzblA 23S YEiA AMS JHEekA] skt

ol&dt dAFE 93 WHE EEHoz EF[Miller WPet al., (2010) "GVHD after haploidentical
transplantation: a novel, MHC-defined rhesus macaque model identifies CD28- CD8+ T cells as a

reservoir of breakthrough T-cell proliferation during costimulation blockade and sirolimus-based
immunosuppression”, Blood 116:5403-5418]¢) 7]<=% u}se} ),

g T 2:olBE o7 K 5ol AFH J1Fel webd BRE w2 W L A B2 A2 st

FEA3A #H, 2, 3E 9 9FEe vES 2Z3S X El
(paraffin-embedded)3}Ath. M-S Autsla, Sefo]l=-A=skaL, HE Ao 9
ArpEA- /o o2 B T-AHXE vARZ FATE. Alxd &

of GviDAl A EA A2 717 2| ghalel| oA #=3ict,

FAE FAH

HE SAES fAE 247 #4S AsiH =28 =7 AE oy d Bl Fol, aga FHEA
S A H =

(longitudinal) %% dd AMES FHH. H, x Fol H AIFR) =4S F
Al R, FAE BAH oeiA] HXF HagEe] $45 A4S s Hde A e 2= a4
by S|

B O 2 o ofy

oA AT, MES 3] T ©HEF H}ﬂ
Hlo] @ A}o] A1 A] 2 (BD Biosciences))S

A 28 SP34-2, HlT] HFO]MMOJA&) CD4(BV786 x]-
XA, E8 RPA-T8, H|t] nfo] @ A}o]AA|2), (D28(PE-Cy7 H*

2HE /\]-%5}04 LSREE JAH(LSRFortessa) A3 —Eraﬂ(‘ﬂ]

EAHl oA Ak lth: (D3(APC-Cy7 3%
2 L200, H] ] ulo] QAFo] 1A ), CD8(BUV395
; 28 (D28.2, olufo]QAlo]ol), CDI5(BV6OS
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EA; 2 DX2, vlole @l =(Biolegend)). 52 AE TS Ki-67(FITC %A, thi(Dako))S ALg3lo] Ad
3T, D4+ = D8+ T AE %A A (subcompartment ) S 3F7]9F 7o) TA st volB T-AE
(CD28+/CD95-), =% 719 T-A|E(CD28+/CD95+), ©]FE] 7]<] T-A] 3 (CD28-/CDI5+).

A4S HEF EDTAE AREsle] FHO #3301, oo AAFE AstdEagS Fiate &3 &%
S A AT FolgliE MPATE FACS &5 (2% FBSE Zt= PBS)Z Al etar, &4 ZHeH U (X 7)2 304
ToA GAasIAY. G4 3, MEE AZsta, 1x BD <HAH3t 1A A (Stabilizing Fixative)

AAAAYG. F5 dolHe <3S BD LSR ¥EHAL Alo]Evw]E](BD LSR Fortessa cytometer)

Tttt dvoleE  ZE2X(FloJo)E& AR&stel  #Asklth. T-AIXE (D3t (D14/CD20- HEZF-=A
353t

o

2

4
o
o

ox of\ off 1
L2 22 o

X7

FAL B4 9@ T AZ SAERYRHS A4 A B9 5%

A EF023F g& A1

CD3 APC-Cy7 SP34-2 | HIT] HI]| QAP AAA
CcD4 BV786 L200 | HT] Hpe]2Ate] A~
cbs BUV395 RPA-T8 |  H]T] Hlo]@Abo] Al A
CcD14 PerCP-Cy5.5 M5E2 | H|F] Hio]2Abe]giAl A
CcD20 PerCP-Cy5.5 2H7 o] H}o] QAo A2
cD28 PE-Cy7 CcD28.2 o]d}o] @ Apo] A
CD45RA APC 2H4LDH11LDB9 W3 FLH
CD95 BV605 DX2 nlo]eH A=

CCR7 (CD197) BV421 G043H7 Hlole g HE
0X40 (CD134) PE L106 |  HIF] Ho] APl AA]A

A3

1: o4 ¥ 719 &7] T-Al¥e &3

A o)Al A EFH (GVHD) Y] v]-¢17r J4F Edo|A, HZo|d 2 AE o2 (HCT)E A3 bona fide)
olB  T-M3E(Tn: CD45RA+CCR7+CD95-)9] A& SAAIAA (4 2 (D8 719 ZE7] T-A*E(Tscm:

CD45RA+CCR7+CD95+) & RE%¥9] %7] A4S F33tH(= 3). ol st Tsem M2} Eo FolA &3helar, FEgH
I (F=d, vz ¢ v-d= 7|34, 3 4

2: 2D10 IgG4PEE Tsem®] &S A 33t

bk F-0X40L A, 2D10 [gG4PER 9] X 5%, FFold HCT o] Fo TE9 AES AXsta, 54 GVHDY 4
Aol XS 7AaAIG. GVHD Ao o] o]& gt XA AdE D4+ Tsem 4 2 D4+ Tn AlES] HE3 o
HAEHE 4).

3: CD4 Tscm AEE 29 B9 AdlA] 0X40& A7}

T 59 =A% e} z;o], (D4+ Tsem2 2o] 3 Aol A 0X40S A 7] A7, L} 1B T-AXE 187 &),
I, 0X40 HE S-S D4+ Tsem™ S 719 A E(Tem) 7roll di5stdet. TR, 0X40 23S (D4+
Tsem  Al3E Aol A Jér‘ﬂ.ﬂﬁo}ﬂ HEHAJT. o3l o] Ao vo]lBH dpoliA(dy ¢ Hx 7@ =
Do), Bk oyl FaEH P A~ (leukopheresis) AMEolA HEESQITE. ol e wae Ik o4 o]

TEol® HCT 8ol A Fom e,

4: % GviD &7} v w3 02D10 Ig4PE X858 ZTEdA Y Tsemd] Bl HA

02D10 IgG4PE7} Al gl elM 2 dzole] Tk Aol B HCT o] F- Tsem AES] HES AlEo]F2(Satv}
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[1275]

[1276]

[1277]
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[1279]
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oj2l) EE BHAEEF 2 HEEAA O EY Z3E(Tac/NTX)o] FolE A9 58 T2 Tsemd H
S th. (D4+ Tscm Aol ot A¥E % 6ao] YJEFNAL, CD8+ Tsem AlEo] thet A3E % 6boll YeERATE, d
olE] &= -0X40L 3+A] 02D10 IgG4PE=9] X Hm7F A E8lF 2 2 Tac/MIX X &0l H8]A Tscm Al¥X9 HE&ES A%
Aoz AAgtte AS e

HE:

Tsem®] 0X40-2d st M E+= 2D10 [gGAPE-m 7% OX40L-E-ao wzke <= glr}t. o]2)dh B= Tsem 3L A
ofgr 4~ i, weEbA 54 GVHDA HPE A 4 vt 0X40 H=2+= Tsem = z

I, olAE UF Ao ALEEte] W-miE A3S AZIAY Y WY gWel ARE ANHAAD S
AT},

71 H 2=

FoJzx-5ol Al WEFEZ} FEA-EolHl AEFYZY Hu wolE HlugozH, UgAQl FoR-5olHQl
MHC-AZA ¥ W AFFA wpA D FE82-5o]HQl MIC-AZAH vAFRF vAE AMSSte] dx 9 e T Ax
(CD3+/CD20-) 71Wlel&S =AU (&3 [Penedo MC et al., (2005) "Microsatellite typing of the rhesus
macaque MHC region", Imunogenetics 57:198-209]).

F 5
@A o] 5 T (A FHED) GI
0 GVHD 23 & < 71E#ET 449 S7F AAL §E
1 T3 < ®EA 25k 4- A g-Hf 7+ “BE" AA
2 Bz EFHA2 25 A 50% | 8- WA 20-¥) F7) “mETT MA}
3 23 >®E A4 60% 20- |A s0-9f 7+ “FF7 A
4 TE FH& F0E AN > 50-#] &7}t ‘it " EA
955

% 6vlgle BES AEste] ISCTE AFstdtt. ol 6vlgle 58 FoA], A3 F 58 7449 Aszgtn
AARE=Y, 3 8L M= BH(hampered engraftment)S 7F2 & Q¥ dHiolgl~ ANEA3E A,
IR FAR ivElFe] 2716 FsEaAT, 1t Askst Bolgta wekEA A, ol A2 ATl A

] AFAolASS yeRiLh. @A 31 AH Enfe]# ~(cytomegalovirus: CMV) 2 A2 vigld HE I HER}
o] 212 (Lymphocryptovirus: rhLCV) &=L 7)mlglE 2 2718 A52 ] A8t sAl dojus RS BT
o A28 71=AR] Al oo Ajte AES AAASHY] A% W (apheresis) 7IAl9] A ARt &
|2 s=2 olH WAlE ZAFE V] of, 23& XA P}, 4ntEle] tE FE =15 Z
HF AANA AEsRA=, ol dE gz 2 FAAQ v-dxA] dxz2a & BF9 H|

Mo ro(‘

)

Q1 Wl gz

_4

wale] A" AES JERdY. 7] F 6& B AolA Zzte] B2 29ks A&di.

XA oql 8

okt

g mpgkael Al 2010 e AEE v-7154 Y dxa A 10mg/kgs 0¥l FoFeivh. AMES
, H11Y, 4159, +18Y, 422, +259 %o

15, +1IAIZE, 4817, +24 WX 36AIRF, +72A13F, +96A17F, +8< 2
Fatdrk. 29del, FEolAl 2010 E= HHE H-7]5Ad T WET A Sng/ked FoFSiH. AEE 29
doll +15, +1A1RE, #8AIZE ol T1elan FHOR 299 o o

A, +36%, 4399, +43%, +46Y, +50%, 453, 457, +60Y, +64%, 467U T +710]

X
\}
NG
R
w
()]
>,
>
9,
A
_OL
38
o
oz
e
tilo
—+
w
Do

PRE Z437] S84, B-903 1662 PBS T Sug/mlz 43, 969 A As-RBY, 1 v 4% 3
gl (zaehel WAl 4TAN FHART, PBS-EQow ARl oslA wtel 1g6E AAstn, 4L
SARFRG AFNR 1A B A Austdrh. AFHel A3t olFel, FdES AFsAr.
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[1284]
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g AL A 239 FolA ANSAHIFY H4). Wpg/mlZPE FG 25 Fol H4E F4 o
EF F-0X0L FAS AR Agsel EF FAL wF AYATGI 94F 18). 449 wx 49
g AES Felol=d A7k, 143 B A Qo] AL, olo]X, Fdlo|EE AF s, wpol

A
500ng/mL2 3]A48kaL, 1AJ7F &QF A2ex HIbskink. olojM &

- ’
FiE) AA AR dn) Fol FME AEFEHH-FREEMAFACNE
e}

'_l O Rus =
(Aol (e5dH®) Zéa Tﬂ%‘”i)% 7K. ololA, ZEIClEE Es &F AdS +0.1% ESL Tl 3
3] AlF g, o]olA, dujo} Y &A(H7] An)S FEolEdd HIbstar, dRjd EHOlE #EI(HAH)
el A 615nm°ﬂ*1 AZE=ell dde SASIT. 4 SR 2A Ay A vY daugas ARt AE 4
E o Fe FAHCEEE A2 grol ofAtE

/\1;\] Oﬂ] 9
A2 w73 (GvHD) B2 2D10 IgG4PE + &ulujolalo 2 o] z3lE oulxxe] g3

2D10 IgG4PES} Z}bwlolil& ARE-&F HSCT ol % dixxe x3e adE A7) A F71e] dAz qat
A HD AFE FdHY. AT AAld 79l VlEE wie} Zo] s Foke Blr]ek Ztvh: 2D10
[gG4PEE o] & -2, +5¢, +12Y, +19Y, +26Y, +33Y, +40Y, +47¥ ‘;‘ +564 ] 10mg/kgl.& i.v. Fo
shith. 2tutmbol s -149el 0.1mg/kg®] W &FOE (.m 0E Fo53 %o 410099 A A
g% F47HA4 0.025mg/kge] FA &FS Y i.m.oE FAETt. E‘rﬂr“}‘ﬂﬁ |F& 45t HAA F+
(trough level)& 5 WA 15ng/mL W= FAAF .

A}

=1

ghujulol A=l §H7 2D10 1gG4PES HSCT o] 3o Foldldl HSCT o]%F A¥ X 87F ATHA &S A5 g2dt
FE(MST=8¢; n=4; & [Furlan et al, Science Translational Medicine, Vol 7 (315); 315ral910])3} ®]xL
ste] AFE GvHD-F-A 2 Ao AS(F AE AIZE, MST >824; n=3) 2359tk 2D10 1gG4PE + 2hswfo)

A 2% 5 ane 3 d5o® Fome A9 479 Bxhe] BUbA axEg ¢ & A Y= 7
HSCT ©]% 2D10 IgG4PE 2 elajwufolilol thdk MST+= ZHz; 19 2 17¥0]0S; & E5F n-4). E3, A
(Furlan) 52 EIAEZF 2= + EEGMoER 9 23 e owbzx]9] 2§ MST7F 49U o]t /AISH Ho] T3t
FEE. ﬂi%ﬂl%i + HEEHAA O E} &-0X40L A (AT 2D10)9] 23F{E, E= AAZ gaZHYE
oF -0X40L A (AA 2D10)9] ZFHEo] TS & Ao A AXA|F = ule} o] 5284 HAs xﬂ%?‘g
Aolgtal o AdT),
* 4
%% 5E AE ax 89 71dEE (%)
(#1) [(13189)] (24) 0 6.6 27.5 90.4 81.8 19.7 0
#2 14079 16 0 57 31.7 66.3 82.3 88.2 | 79.8
(#3) |(14075) (0)
#4 14081 26 229 68.2 82.9 92.1 97.5 98.4 98.8 | 98.7
#5 14082 22 91.4 98.4 98.6 99.1 99.2 98.6
#6 14087 16 16.6 66.3 97.4 99.5 99.4
23 ¢k delHE ZE(FE D EE 73] AM(SE 32 AT 483 AME YeEhdg.
¥ 6
2D10 IgG4PE #1412 GvHD T
oy M AFSE
#1 249712 AE. 43 FolgFol 2D10 [gG4PEE A Fstech. 24 =38 A+ (biphasic

hematopoietic reconstitution); WX @ 7|w|gF ulolE+= 27| Tz A2 o] 59
CMV % rhLCV e S48 Al A7F ASAS BoFnh. volgl s 92 o]
Aol 7hegh Ao s EsAlnt. 7l Ade 7] 5318l
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VH wEHLElol= Ag

GAGGTGCAACTGGTGGAGTCTGGGGGAGTCTTGGTACAGCCGGGGEGGTCCCTGAGA
CTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCAGT TATATTATGACTTGGGTCCGC
CAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAGGTATTAGTGGTAGTGGTGGTGGT
ACATACTACGCAGACTCCATGAAGGGCCGGTTCACCATCTCCAGAGACAATTCCAAG
AACACGCTGTATCTGCAGATGAACAGCCTGAGAGTCGAGGACACGGCCGTATATTAC
TGTGCGAAAGATCGGT TAGGTCCGATTACTTTGGTTCGGGGGGGCTATTACTACGGT
ATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

[85]

VH obel=qt M€

EVQLVESGGVLVQPGGSLRLSCAASGETFSSY INTWVRQAPGEGLEWVSGISGSGGG
TYYADSMKGRFTISRDNSENTLYLOMNSLRVEDTAVYYCAKDRLGP ITLVRGGYYYG

MDVWGAGTTVTIVSS
HCDRL F2a 2ele]l= AL (INGT) GGATTCACCTTTAGCAGTTATATT
HCORL opr] =2F A2 (IMGT) GETFSSYI
HCDR2 2 d 2eke]l= AL (INGT) ATTAGTGGTAGTGGTGGTGGTACA
HCDR2 obm| =4F A 2 (IMGT) ISGSGGGT

HCDR3 F2 | 2Efe] = A E (IMGT)

GCGAAAGATCGGTTAGGTCCGATTACTTTGGT TCGGGGGGGCTATTACTACGGTATG
GACGTC

HCDR3 o}r| =4t A€ (IMGT) AKDRLGPITLVRGGYYYGMDV
HCDR1 =3 2EFe| = A 2 (KABAT) AGTTATATTATGACT
HCDRL o}#] =4k A & (EABAT) SYIMT

7o FolQre [T KT | EW
B - B T B B
L 7+ X oy &
N 7~ M) | MR g [
i ﬂmﬁ ] an uw%@ e %Ma .| FPRRMe
) op | < X NE il
e DU R -
ﬂhﬁow} ﬂ,ﬂ%mﬂ1 N o E ﬂﬁoﬁl
MAH@ Mmmw m&mm T
BT = ST 2T, 2 | 8T,
SR Mo Mook = | = oo
Teny |TmEs |ZeEY (T
K . oM OH 5% oW OF OF —y OF _
| ~ s Ut
o oW~ [N _ AN ST N R
T = X~ N e,
ﬁﬂ%ﬂﬁmﬂ ﬁr.UvﬁuoE ﬂrm_?r\@ g
= o = T g% = JRRAT o=
el I=RY BERT O B R PRI
w5 TRl K TRk L T
Poop yy = [Pumw |Hp® |y
R & ) v Rows |[Foot |[RoX
W D WS S T w7
SHRET_ |2 R 2T e
g Le TP |SPUT |ET
BPTR | B | 2R Sy
o N SREE | oRRa 3
== e = = wE |9 -
SSLHT |RTPxe |RERS ETS
o r&.o< o ﬂ_pl,Ao o) EE‘M o oS
%0 1w = %a‘_mﬂﬂ [T SR
T & T ey B TREH (g
o N e BN o o N g
Fora— |FMNT2 g M o e M _
o WX < 0] .- 38 < o] o o o]
.%Wﬂ | X TR e mgm N A
i L B P g U
ﬂoﬂﬂﬂu nMo,,WATVMoE RE VR ®
kT ™ L EH TS
e Dol SER L S
PR PET IR E DT S
S Ho Rl <] &S o T4 7F 5| & Ho o)) & <0
N > <t Lo ©
H* H* H= H H*

HCIR2 w2 # 2Ele] = A E(KABAT)

GGTATTAGTGGTAGTGGTGGTGGTACATACTACGCAGACTCCATGAAGGGC

HCDR2 o}u] =4t A2 (EABAT)

GISGSGGGTYYADSMEG

HCDR3 23 2EFe]= A 2 (KABAT)

GATCGGTTAGGTCCGATTACTTTGGTTCGGGGGGGCTATTACTACGGTATGGACGTC

HCDR3 o}F] =2t 4 € (KABAT)

DRLGPITLVRGGYYYGMDV

VL w29 eEel= ¥4

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTC
ACCATCACTTGCCGGGCAAGTCAGAGCATTAGCGACTATTTAAATTGGTATCAGCAG
AAACCAGGGAAAGCCCCTAAGTTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGA
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GTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCGTCAGC
AGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTTACAGTACCCCT
CGGACGTTCGGCCAAGGGACCAGGGTGGAAATCAAA

16 VL o}r] =4t & DIQMTQSPSSLSASVGDRVT ITCRASQS ISDYLNWYQQKPGKAPKFLI YAASSLASG
VPSRFSGSGSGTDFTLTVSSLAPEDFATYYCQQSYSTPRTFGAGTRVEIK

17 LCDRL FE# 2ele]= A E(IMGT) CAGAGCATTAGCGACTAT

18 LCDRL e}e] =4t A € (INGT) QSISDY

19 LCDR2 FEd 2elel= AL (INGT) GCTGCATCC

20 LCDR2 obe] =4k A & (IMGT) AAS

21 LCDR3 7 Zd 2eto] = A F(1MGT) CAACAGAGTTACAGTACCCCTCGGACG

29 LCDR3 o}=] x=4F A& (INGT) QQSYSTPRT

23 LCDRL FrE @ 2Efe] = A F (KABAT) CGGGCAAGTCAGAGCATTAGCGACTATTTAAAT

94 LCDRL o}] =4 A) & (KABAT) RASQSISDYLN

25 LCDR2 &3 2Efe] = 4 B (KABAT) GCTGCATCCAGTTTGCAAAGT

% LCDR2 e}r] =4t 74 & (KABAT) AASSLOS

97 LCDR3 F a2 Efe]= 74 E(KABAT) CAACAGAGTTACAGTACCCCTCGGACG

28 LCDR3 o}=] =4 24 2 (KABAT) QQSYSTPRT

29 F4 F2d 28t 4E GAGGTCCAGCTCGTGGAAAGCGGAGGAGTGCTCGTGCAGCCTGGAGGCAGCCTCAGG

CIGTCCTGTGCCGCTCCGGCT TCACCTTCAGCAGCTACATCATGACCTGGGTGAGG
CAGGCTCCCGGAAAAGGCCTGGAGTGGETGTCCGGCATCTCCGRATCOGGAGGAGGT
ACATACTACGCCGACAGCATGAAGGGCCGGTTCACCATCAGCCGGGACAATAGCAAG
AATACCCTCTACCTGCAAATGAACAGCCTGCGGGTGGAGGATACCGCCGTGTACTAC
TGCGCCAAAGATAGGCTGGGCCCCATTACCCTCGTGAGGGGAGGCTATTACTACGGC
ATGGATGTGTGGGGCCAGGGCACCACCGTGACAGTGTCCAGCGCCAGCACCAAGGGC
CCTTCCGTGTTCCCCCTGGCCCCTTGCAGCAGGAGCACCTCCGAATCCACAGCTGCC
CTGGGCTGTCTGGTGAAGGACTACTTTCCCGAGCCCGIGACCGTGAGCTGGAACAGC
GGCGCTCTGACATCCGGCGTCCACACCTTTCCTGCOGTCCTGCAGTCCTCCGGCCTC
TACTCCCTGTCCTCCGTGGTGACCGTGCCTAGCTCCTCCCTCGGCACCAAGACCTAC
ACCTGTAACGTGGACCACAAACCCTCCAACACCAAGGTGGACAAACGGGTCGAGAGC
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AAGTACGECCCTCCCTGCCCTCCTTGICCTGCCCCCGAGTTCRAAGGCGGACCCAGC
GIGTTCCTGTTCCCTCCTAAGCCCAAGGACACCCTCATGATCAGCCGGACACCCGAG
GTGACCTGCGTGETGETGGATGTGAGCCAGGAGGACCCTGAGGTCCAGTTCAACTGG
TATGTGGATGGCGTGGAGGTGCACAACGCCAAGACAAAGCCCCGGGAAGAGCAGTTC
AACTCCACCTACAGGGTGGTCAGCGTGCTGACCGTGCTGCATCAGGACTGGCTGAAC
GGCAAGGAGTACAAGTGCAAGGTCAGCAATAAGGGACTGCCCAGCAGCATCGAGAAG
ACCATCTCCAAGGCTAAAGGCCAGCCCCGGRAACCTCAGGTGTACACCCTGCCTCCC
AGCCAGGAGGAGATGACCAAGAACCAGGTGAGCCTGACCTGCCTGGTGAAGGGATTC
TACCCTTCCGACATCGCCGTGGAGTGGGAGTCCAACGGCCAGUCCGAGAACAATTAT
AAGACCACCCCTCCCGTCCTCGACAGCGACGGATCCTTCTTTCTGTACTCCAGGCTG
ACCGTGGATAAGTCCAGGTGGCAGGAAGGCAACGTGTTCAGCTGCTCCGTGATGCAC
GAGGCCCTGCACAATCACTACACCCAGAAGTCCCTGAGCCTGTCCCTGGEAAAG

30

A oto=g A2

EVQLVESGGVLVQPGGSLRLSCAASGFTFSSY IMTWVRQAPGEGLEWVSGISGSGGG
TYYADSMEGRFT ISRDNSENTLYLQMNSLRVEDTAVYYCAKDRLGP ITLVRGGYYYG
MDVWGQGTTVTVSSASTEGPSVFPLAPCSRSTSESTAALGCLVEDYFFEPVIVSHNS
GALTSGVHTFPAVLOSSGLY SLSSVVTVPSSSLGTETYTCNVDHEPSNTEVDERVES
KYGPPCPPCPAPEFEGGP SVFLFPPKPRDTLMISRTPEVICVVVDVSQEDPEVAENW
YVDGVEVHNARTEPREEQFNSTYRVVSVLTVLHQDWLNGEEYECEVSNEGLPSSIEE
TISEARGQPREFQVYTLPPSQEEMTENQVSLTCLVEGFYP SDIAVEWESNGAPENNY
ETTPPVLDSDGSFFLY SRLTVDESRWQEGNVESCSVMHEALANHY TQESLSLSLGE

31

AR wEALEeIE A

GACATCCAGATGACCCAGTCCCCTTCCTCCCTGTCCGCCTCCRTGRRAGACAGGGTG
ACCATCACCTGCCGGGLCAGCCAGTCCATCAGCGACTACCTGAACTGGTATCAGCAG
AAGCCCGGCAAGGCCCCTAAGTTCCTGATCTACGCCGCTTCCTCCCTGCAGTCCGGA
GTGCCCAGCAGGTTTTCCGGCTCCGGATCCGGCACCGACTTCACCCTGACCGTGTCC
AGCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAGAGCTACAGCACCCCC
AGGACATTTGGCCAGGGCACCCGGGTGGAGATCAAGAGGACCGTCGCTGCCCCCTCC
GIGTTTATCTTCCCCCCCAGLGACGAGCAGCTGAAATCCLGCACCGLCTCCGTGGETC
TGCCTGCTGAATAACTTCTACCCTCRGGAGGCCAAGGTGCAGTGEAAGGTGGACAAC
GCCCTGCAGAGCGGAAACTCCCAGGAGAGCGTGACCGAGCAGGACTCCAAGGACTCC
ACATACTCCCTGTCCTCCACCCTGACACTGTCCAAGGCCGATTACGAGAAGCACAAG
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GTGTACGCCTGCGAGGTGACCCACCAGGGACTGTCCTCCCCCGTGACCAAGTCCTTC
AACCGGGGCGAGTGC

(75}
(3]

A S =2 A

i

DIGNTQSPSSLSASVGDRVT ITCRASQS ISDYLNWYQQKPGEAPEFLIYAASSLASG
VP SRFSGSGSGTDFTLTVSSLAPEDFATYYCQQSYSTPRTFGAGIRVEIRRTVAAPS
VF IFTPSDEQLESGTASVVCLLNNFYTREARVQWEVDNALQSGNSQESVIEQDSEDS
TYSLSSTLTL SEADYERHEVYACEVTHQGLSSPVTKSFNRGEC

[45]
(5]

GAGGTGCAGTTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGAGA
CICTCCTGTGCAGCCTCTGGATTCACTTTTAGCAACTATGCCATGAACTGGGTCCGC
CAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAACTATTAGCGGAAGTGGTGGTGCC
ACAAGGTATGCAGACTCCGTGAAGGGCCGATTCACCATATCCAGAGACAATTCCAGG
AACACGGTGTATCTGCAAATGAACAGCCTGAGAGTCGAGGACACGGCCGTITTTTTAC
TGTACGAAAGATCGGCTCATTATGGCTACGGTTCGGGGACCCTATTACTACGGTATG
GACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA

VH Sfol= A

EVQLVESGGGLVQPGGSLRLSCAASGFTFSNY AMNWVRQAPGEGLEWVST ISGSGGA
TRYADSVEGRFTISRDNSRNTVYLQMNSLRVEDTAVFYCTRDRL IMATVRGPYYYGM

DVWGOGTTVIVSS

35 HCDR1 Z& 2efe] = A F(INGT) GGATTCACTTTTAGCAACTATGCC

3 HCDR1 eope] =4t A E (IMGT) GFTFSNYA

37 HCDR2 72 # 28fo]= A A (INGT) ATTAGCGGAAGTGGTGGTGCCACA

3 HCDR2 ofe] =4t A & (INGT) 1SGSGGAT

39 HCIR3 FZd 2 efe]l= A A(INGT) ACGAAAGATCGGCTCATTATGGCTACGGTTCGGGGACCCTATTACTACGGTATGGAC
GTIC

40 HCDR3 obrl=4t A2 (IMGT) TKDRLIMATVRGPY YYGMDY

11 HCDR1 23| 2Ebe]= A& (KABAT) AACTATGCCATGAAC

12 HCDR1 o}u] =4t 42 (KABAT) NYAMN

43 HCDR2 72 & 2Ele] = A (KABAT) ACTATTAGCGGAAGTGGTGGTGCCACAAGGTATGCAGACTCCGTGAAGGGC

T HCDRZ o}F] =4} 42 (KABAT) TISGSGGATRVADSVEG

45 HCDRS 2 2 ebe]l = A & (KABAT) GATCGGCTCATTATGGCTACGGTTOGGGGACCCTATTACTACGGTATGGACGTC

16 HCDR3 o}u] =4t ] S (KABAT) DRL IMATVRGPYYYGMDV
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GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTC
ACCATCACTTGCCGGGCAAGTCAGAGCATTAGCAGCTATTTAAATTGGTATCAGCAG
AAACCAGGGAAAGCCCCTAACCTCCTGATCTATGCTGCATCCAGTTTGCAAAGTGGG
GTCCCATCAAGGTTCAGTGGCAGTGGATCTGAGACAGATTTCACTCTCACCATCAGC
AGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGAGTCACAGTGTCTCA
TTCACTTTCGGCCCTGGGACCAAAGTGGATATCAAA

VL o}n =4t M4

DIOMTASPSSLSASVGDRVT ITCRASQSISSYLNWYQAEPGEAPNLLIYAASSLASG
VPSRFSGSGSETDFTLTISSLAPEDFATYYCQQSHSVSFTFGPGTEVDIR

LCDR1

CAGAGCATTAGCAGCTAT

FEd 2Etol = A E(INGT)
]

LCDRL bl =2t A€ (IMGT) QSISSY

LCDR2 FEd L elo]= AL (IMGT) GCTGCATCC

LCDR2 o}v) =4k A< (INGT) AAS

LCDR3 w2 2ele]= A L (INGT) CAACAGAGTCACAGTGTCTCATTCACT
LCDR3 °}e] =4t A E(INGT) QQSHSVSFT

LCDR1 24 2Ffo]= 4 Z(KABAT) CGGGCAAGTCAGAGCATTAGCAGCTATTTAAAT
LCDR1 o}m] =4+ 2] (KABAT) RASQSISSYLN

LCDR? 2 & 2E}e] = A2 (KABAT) GCTGCATCCAGTTTGCAAAGT

LCDR2 o}m] =4t 4 € (EABAT) AASSLAS

LCDR3 24| 2 Elo]= ~ € (KABAT) CAACAGAGTCACAGTGTCTCATTCACT
LCDR3 o}u] =4} 4] (KABAT) QQSHSVSFT

F4 wEH2ElE M2

GAAGTGCAACTGGTGGAGTCCGGAGGAGGCCTGETGCAGCCTGGAGGAAGCCTGAGG
CTGAGCTGTGCCGCCAGCGGCTTCACCTTCAGCAACTACGCCATGAACTGGGTGAGG
CAGGCCCCTGGCAAGGGACTGGAGTGGGTCTCCACCATCAGCGGCTCCGGAGGCGCT
ACACGGTACGCCGATAGCGTGAAGGGCCGGTTTACCATTTCCOGGGACAACTCCCGG
AACACCGTGTACCTCCAGATGAACAGCCTGAGGGTGGAGGATACCGCCGTGTTCTAC
TGCACCAAGGACAGGCTGATTATGGCCACCGTGAGGGGACCTTACTACTATGGCATG
GATGTGTGGGGCCAGGGCACAACCGTCACCGTGTCCTCCGCCTCCACCAAGGGACCT
AGCGTGTTCCCTCTCGCCCCCTGTTCCAGGTCCACAAGCGAGTCCACCGCTGCCCTC
GGCTGTCTGGTGAAAGACTACTTTCCCGAGCCCGTGACCGTCTCCTGGAATAGCGGA
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GCCCTGACCTCCGGCGTGCACACATTTCCCGCCGTGCTGCAGAGCAGCGGACTGTAT
AGCCTGAGCAGCGTGGTGACCGTGCCCAGCTCCAGCCTCGGCACCAAAACCTACACC
TGCAACGTGGACCACAAGCCCTCCAACACCAAGGTGGACAAGCGGETGGAGAGCAAG
TACGGCCCCCCTTGCCCTCCTTGTCCTGCCCCTGAGTTCGAGGGAGGACCCTCCGTG
TICCTGITTCCCCCCAAACCCAAGGACACCCTGATGATCTCCCGGACACCCGAGGTG
ACCTGTGTGGTCGTGGACGTCAGCCAGGAGGACCCCGAGGTGCAGT TCAACTGGTAT
GTGGACGGCGTGEAGGTGCACAATGCCAAAACCAAGCCCAGGGAGGAGCAGTTCAAT
TCCACCTACAGGGTGGTGAGCGTGCTGACCGTCCTGCATCAGGATTGGCTGAACGGC
AAGGAGTACAAGTGCAAGGTGTCCAACAAGGGACTGCCCAGCTCCATCGAGAAGACC
ATCAGCAAGGCTAAGGGCCAGCCGAGGGAGCCCCAGGTGTATACCCTGCCTCCTAGC
CAGGAAGAGATGACCAAGAACCAAGTGTCCCTGACCTGCCTGGTGAAGGGATTCTAC
CCCTCCGACATCGCCGTGGAGTGGGAGAGCAATGGCCAGCCCGAGAACAACTACAAA
ACAACCCCTCCCGTGCTCGATAGCGACGGCAGCTTCTTTCTCTACAGCCGGCTGACA
GTGGACAAGAGCAGGTGGLAGGAGGGCAACGTGTTCTCCTGTTCCGTGATGCACGAG
GCCCTGCACAATCACTACACCCAGAAGAGCCTCTCCCTGTCCCTGGGCAAG

F4 o4l AE

EVQLVESGGGLVAPGGSLRLSCAASGFTFSNY AMNWVRQAPGEGLEWVST ISGSGGA
TRYADSVEGRFT I SRDNSRNTVYLOMNSLRVEDTAVEY CTKDRL IMATVRGPYYYGM
DVWGOGTTVTVSSASTRGPSVFFLAPCSRSTSESTAALGCLVEDYFFEPVIVSWNSG
ALTSGVHTFFAVLQSSGLYSLSSVVIVPSSSLGTRTYTCNVDHEP SNTEVDERVESK
YGPPCPPCPAPEFEGGFSVFLFPPEPRDTLMI SRTPEVICVVVDVSQEDPEVOQFNITY
VDGVEVHNAKTRPREEQFNSTYRVVSVLTVLHADWLNGEEYRECKVSNEGLPSSIEKT
ISKAKGQPREPQVYTLFFSQEEMTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYK
TTPPVLDSDGSFFLYSRLTVDESRWQEGNVESCSVMHEALHNHY TQKSLSLSLGE

24 w2d2sels N2

GACATCCAGATGACCCAGTCCCCTTCCTCCCTGAGCGCTAGCGTGGGAGATAGGGTG
ACCATCACCTGCAGGGCCTCCCAAAGCATCTCCTCCTACCTGAACTGGTACCAGCAG
AAACCCGGCAAGGCCCCCAACCTGCTGATCTACGCTGCCTCCTCCCTCCAGTCCGGC
GTGCCTAGCAGGTTTAGCGGCTCCGGAAGCGAGACCGACTTCACCCTGACCATCTCC
TCCCTGCAGCCCGAGGACTTCGCCACCTACTACTGCCAGCAATCCCACAGCGTGTCC
TICACCTTCGGCCCCGGCACCAAGGTGGACATCAAGAGGACCGTGGCCGCCCCCTCC
GTGTTCATCTTTCCCCCCTCCGATGAACAGCTGAAGAGCGGCACCGCTAGCGTGGTG
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TGCCTGCTGAACAACTTCTACCCCAGGGAGGCCAAGGTGCAGTGGAAGGTGGACAAT
GCCCTGCAGTCCGGLAACAGCCAGGAGAGCGTGACCGAGCAGGACTCCAAGGACAGC
ACCTACAGCCTGTCCTCCACCCTGACCCTGTCCAAGGCCGACTACGAGAAGCACAAA
GTGTACGCCTGCRAAGTGACCCATCAGGGCCTGAGCTCCCCCGTGACCAAGTCCTTT
AACAGGGGCRAGTGE

64 A4 otolx=at NE DIQMTQSPSSLSASVGDRVT ITCRASOS I SSYLNWYQQKPGKAPNLL I YAASSLASG
VPSRFSGSGSETDFTLTISSLAPEDFATYYCQQSHSVSFTFGPGTRVD IKRTVAAPS
VF IFPPSDEQLESGTASVVCLLNNFYPREARVQWEVDNALQSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHEVYACEVTHQGL SSPVTKSFNRGEC

65 VH e e AE CAGGTGCAGCTGGTGGAGTCTGRGEGAGGC TTGGTCAAGCCTGRAGGGTCCCTGAGA
CTCTCCTGTGCAGCCTCTCGATTCACCCTCAGTGACTACTACATGACCTGGATCCGC
CAGGCTCCAGGGAAGGGGCTGGAGTGGGTTTCATACATTAGTAGTAGTGGTAATACC
ATATACTACGCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGGGACAACGCCAAG
AACTCACTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTGTATTAC
TGTGCGAGAGATCTGAGTGGGAGC TACTGGGACTACTACTACGGTATGGACGTCTGG
GGCCAAGGGACCACGGTCACCGTCTCCTCA

66 VH o}o] =4t M4 QVOLVESGGGLVKPGGSLRLSCAASRFTLSDYYMTWIRQAPGKGLEWVSY ISSSGNT
IYYADSVEGRFT I SRDNAKNSLYLOMNSLRAEDTAVYYCARDLSGSYWDYYYGMDVW
GQGTTVTVSS

67 HCDRL wE & 2efel= A E(INGET) CGATTCACCCTCAGTGACTACTAC

68 HCDRL obe] =4k A E(INGT) RFTLSDYY

60 HCDR2 2 2Ele] = M <2 (IMGT) ATTAGTAGTAGTGGTAATACCATA

70 HCDR2 o}m=] =2t A3 & (IMGT) ISSSGNTI

71 HCDR3 2 # 2E}o] = A2 (INGT) GCGAGAGATCTGAGTGGGAGCTACTGGGACTACTACTACGGTATGGACGTC

72 HCDR3 o} =41 A€ (INGT) ARDLSGSYWDYYVGMDV

73 HCDR1 2 # SEle]= A E(RABAT) GACTACTACATGACC

74 HCDR1 o}=] =4} 4] & (KABAT) DYYNT

75 HCDR2 2@ 2 Efo] = ) & (KABAT) TACATTAGTAGTAGTGGTAATACCATATACTACGCAGACTCTGTGAAGGGC

e HCDRZ o}7] =41 4] & (KABAT) YISSSGNTIVYADSVEG
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i HCDR3 F+E 4| 2elo]= A 2 (KABAT) GATCTGAGTGGGAGCTACTGGGACTACTACTACGGTATGGACGTC

78 HCDR3 o}P] =4k A (KABAT) DLSGSYWDYYYGMDV

79 VL wEdleeels 4 GCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTACATCTGTAGGAGACAGAGTC
ACCATCGCTTGCOGGGCAAGTCAGGGCATTAACAATGC TTTAGCCTGGTATCAGCAG
AMACCAGGGAAAGCTCCTAAGCTCCTGATC TATGATGCCTCCAGTTTGGAAAGTGGG
GTCCCATCAAGGTTCAGCGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGC
AGCCTGCAGCCTGAAGATTTTGCAACTTATTACTGTCAACAGTTTAATAGTTACCCT
CGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAA

80 VL o}el =4t HE AIQLTQSPSSLSTSVGDRVT IACRASQGINNALAWYQQKPGRAPKLL IYDASSLESG
VPSRESGSGSGTDFTLTISSLAPEDFATYYCQQFNSYPRTFGQGTEVEIK

81 LCDR1 728 28ke]= A A(INGT) CAGGGCATTAACAATGCT

82 LCDR1 o}e) =4k A4 (IMGT) QGINNA

83 LCDR2 w24 2Ele]= A A (IMGT) GATGCCTCC

84 LCDRZ o}m] =4t A& (IMGT) DAS

85 LCDR3 7 &4 2Ele]l= A A(INGT) CAACAGTTTAATAGTTACCCTCGGACG

86 LCDR3 ¢}P =4t A1 2 (INGT) QQFNSYPRT

87 LCDRI 7 & & 2Efe]= M A (KABAT) CGGGCAAGTCAGGGCATTAACAATGCTTTAGCC

38 LCDR1 o}=] =4} A & (KABAT) RASQGINNALA

89 LCDR2 72 #| 2Ele]l= A A (KABAT) GATGCCTCCAGTTTGGAAAGT

90 LCDR2 ofm] =4} A & (KABAT) DASSLES

01 LCDR3 w24 2e}o] = A E(KABAT) CAACAGTTTAATAGTTACCCTCGGACG

02 LCDR3 °}m] =4k 7 2 (KABAT) QQFNSYPRT

93

T wEdCHIE AE

GAGGTGCAGCTGGTGGAGTCTGGGEGEAGGCTTGETAAAGCCTGGGGEGGTCCCTTAGA
CTCTCCTGTGCAGCCTCTGGATTCACTTTCAGTAACGCCTGGATGAGCTGGGTCCGC
CAGGCTCCAGGGAAGGGGCTGGAGTGGGTTGGCCGTATTAAAAGCAAAACTGAAGGT
GGGACAACAGACTACGCTGCACCCGTGAAAGGCAGATTCACCATCTCAAGAGATGAT
TCAAAAAACACGCTGTATCTGCAAATGAACAGCCTGAAAACCGAGGACACAGCCGTG
TATTACTGTACCACAGATTTTCTATGGTTCGGGGAGTTCCCTTTTGACTACTGGGGC
CAGGGAACCCTGGTCACCGTCTCCTCA
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94 VH o}ejcat A EVOLVESGGGLVKPGGSLRLSCAASGFTFSNATMSWVRQAPGEGLEWVGRIKSKTEG
GTTDYAAPVEGRFT1SRDDSENTLYLOMNSLETEDTAVYYCTTDFLWFGEFPFDYWG
QGILVTVSS

95 HCDRL FE#HLEbe]= 4 E(INGT) GGATTCACTTTCAGTAACGCCTGG

96 HCDR1 o}m] =4t A 2 (INGT) GFTFSNAW

97 HCDRZ 24 2ebo]= A E(INGT) ATTAAAAGCAAAACTGAAGGTGGGACAACA

98 HCDR2 o}w] =4} *{& (INGT) IKSKTEGGTT

79 HCIR3 FEd2Etel= A2 (IMGT) ACCACAGATTTTCTATGGTTCGGGGAGTTCCCTTTTGACTAC

100 HCDR3 o}o) =4 A2 (IMGT) TTDFLWFGEFPFDY

101 HCDR1 78 # 2 Ekel = A R (KABAT) AACGCCTGGATGAGC

102 HCDRL ofm] =4t A8 (EABAT) NAWMS

103 HCDR2 #E & 2Epo]= 42 (KABAT) CGTATTAAAAGCAAAACTGAAGGTGGGACAACAGACTACGCTGCACCCGTGAAAGGE

104 HCDRZ o} =4} 74 € (EABAT) RIKSKTEGGTTDVAAPVEG

105 HCIR3 & S Ffo]= A E(KABAT) GATTTTCTATGGTTCGGGGAGTTCCCTTTTGACTAC

106 HCDR3 ofu=] =4} A2 (KABAT) DFLWFGEFPFDY

107 VL FEHLEelE A GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTC
ACCATCACTTGCCGGGCGAGTCAGGGCATTAGCAATTATTTAGCCTGGTATCAGCAG
AAACCAGGGAAAATTCCTAAGCTCCTGATCTATGCTGCATCCACTTTGCAATCAGGG
GTCCCATCTCGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGL
AGCCTGCAGCCTGAAGATGTTGCAACTTATTACTGTCAAAAGTATAACAGTGCCCCT
CGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAA

108 VL oot A DIQMTOSPSSLSASVGDRVT ITCRASQGISNYLAWYQQKPGKIPKLLIYAASTLOSG
VPSRFSGSGSGTDETLTISSLAPEDVATYVCQRYNSAPRTFGQGTEVEIR

109 LCDR1 FZd2ete]= A2 (IMGT) CAGGGCATTAGCAATTAT

110 LCDR1 o} =4k A L (INGT) QGISNY

111 LCDR2 FEJ 2 ele]= A E(INGT) GCTGCATCC

112 LCDR2 ofe|=4b A€ (INGT) AAS

113 LCDR3 2 d 2Elo]= A 2 (IMGT) CAAAAGTATAACAGTGCCCCTCGGACG

114 LCIR3 obe] =4t A 2 (INGT) QKYNSAPRT
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LCDRL =22 efel = A 2 (KABAT)

CGGGLGAGTCAGGGCATTAGCAATTATTTAGCC

116

LCDRL e}r] =4t A & (KABAT)

RASQGISNYLA

117

LCDRZ FrEd 2ele]= A & (EABAT)

GCTGCATCCACTTTGCAATCA

118

LCDRZ o}r] =4t A} & (KABAT)

AASTLAS

119

LCDR3 F2# 2elel= 4 A (KABAT)

CAAAAGTATAACAGTGCCCCTCGGACG

120

LCDR3 o} =2k A B (KABAT)

QKYNSAPRT

121

17k 1G4
4
B9 4995 41

IGHG=

TH 24 99 wEALEIE AE

getteeaccaagggeceatecgictteecectggegecctgetecaggageacetee
gagagcacagecgeectgggetgectggtcaaggactact tececegaaceggtgacg
gtgtegigraactcaggegecctgaccageggegtgeacacetteeeggetgteeta
cagicctcaggactetactecctcageagegtggigacegigeectcecageagettg
ggracgaagacciacacctgeaacgtagaicaraageccageaacaccaaggiggac
aagagagltgagtceaaatatggicceccatgeecatcatgeecageaceigagtte
ctggggggaccatecagicticetgt tecececcaaaacceaaggacactcteatgate
teceggaccectgaggteacgt gegtgotgatggacgt gagecaggaagaccecgag
gtecagtteaactggtacgtgoatgocgtggagegtgeataat gocaagacaaagecg
cgggaggageagt tcaacageacgtaccgtgtggicagegicctecaccgtectgeac
caggactggetgaacggecaaggagtacaagtgeaaggiciccaacaaaggecteeeg
teetecatcgagaaaaccatet ccaaagecaaagggeagececgagagecacaggig
tacaccctgeccccat cecaggaggagat gaccaagaaccaggteageetgaectge
ctggteaaaggcttetaceccagegacategeegt ggagtgogagageaatggacag
ccggagaacaactacaagaccacgecteecgtgetggacteegacggeteettette
ctctacageagectaaccgtggacaagageagot ggeaggaggoraatgicttctea
tgctcegtgatgeatgaggetictgcacaaccactacacacagaagageetetecetg
tetetgggtaaa

FH £¢ 39 o= A€

ASTKGPSVFPLAPCSRSTSESTAALGCLVEDYFPEPVIVSWNSGALTSGVHTFPAVL
QS5GLY SLSSVVIVPSSSLGTETY TCNVDHEP SNTEVDERVE SEYGPPCPSCPAPER
LGGPSVFLFPPEPEDTLMI SRTPEVICVVVDVSQEDPEVQFNTY VDGVEVHNAKTEP
REEQFNSTYRVVSVLTVLHQDWLNGREYKCEVSNKGLESSIEKT I SKARGRPREPQV
YTLPPSQEEMTENQVSLTCLVEGFYPSDIAVEWESNGAQPENNYETTFT'VLDSDGSFF
LYSRLTVDESRWQEGNVF SCSVMHEALHNHYTQRSLSLSLGE

[1297]
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A 29 98 nEd2eels A%

gcttececaccaaggeeccatecgtettececectggegeeetgetceaggageacceiee
gagagcacagecgeectgggetgectggt caaggactact teceecgaaceggtgacg
gtegtegtggaactcaggegeectgaceageggegtgeacacetteeeggetgtecta
cagiccteaggactctacteecteageagegtggtgacegigeectecageagettg
ggcacgaagacctacacctgeaacgt agat cacaageccageaacaccaaggtggac
aagagagttgagtccaaatatggtecoccgtgeecateatgeccageaccigagttce
ctggggpoaccatcagteticctgttececccaaaacccaaggacactcteatgate
tcecggacceectgaggtcacgtocgtggtogt ggacgt gagecaggaagaccecgag
gtecagttcaactgetacgtggatgecgtogaggtocataatgecaagacaaagecg
cgggaggagcagitcaacageacgtaccgtetgetecagegtectcacegtegtgeac
caggactggctgaacggcaaggagtacaagtgeaaggtctccaacaaaggecteecg
tcctecatcgagaaaaccatcetccaaagecaaagggeageooccgagagecacaggtg
tacaccetgeecceatceeaggaggagat gaccaagaaccaggt cagectgacetge
ctggtcaaaggettetaceccagegacategeegtggagt gogagageaat gggeag
ccggagaacaactacaagaccacgectecegtgetggactcegacggetecttettce
ctctacagecaggctaaccgi ggacaagagraggiggcaggageggaatgtettetea
tgcicegtgatgeatgagectetgeacaacecactacacgeagaagagecteiceetg
tetetgggtaaa

T4 2¥ 3G o=t A€

ASTRGPSVFPLAPCSRSTSESTAALGCLVEDYFPEPVIVSWNSGALTSGVHIFFAVL
QSSGLYSLSSYVIVPSSSLGTRTY TCNVDHRP SNTRVDERVE SKYGPPCPSCPAPEF
LGGPSVFLFPPRPEDTLMISRTPEVICVVVDVSQEDPEVQENTY VDGYEVHNAKTEP
REEQFNSTYRVVSVLTVVHQDWLNGKEYKCEVSNEGLPSSIERT I SKARGAPREPQV
YTILPPSQEEMTRNOQVSLTCLVEGFYPSDIAVERESNGQPENNYKTTPPVLDSDGSFF
LYSRLTVDESRWQEGNVE SCSVMHEALHNHYTQRSLSLSLGE

[1298]
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gcttecaccaagggeceatcegtetteoceetggegeeet getecaggageacetee
gagagcacagecgeectgggeigectggticaaggactact tececgaaceggtgacg
gtgtcgtggaactcaggegeectgaccageggegtgeacacet teceggetgteeta
cagicctcaggactctacteectcageagegtggtgaccgtgecctecageagettg
ggcacgaagacciacaccigeaacgtagatcacaageccageaacaceaaggtggac
aagagagtigagiccaaatatggteecceatgeccateatgeecageacctgagtic
ctgoggegaccatcagteticcigttceececaaaacccaaggacacteteatgate
teccggacceetgagetcacgtgegt getget ggacgt gagecaggaagacccegag
gtcecagttcaactiggtacgiggatggegtogaggtgeataatgecaagacaaagecg
cggeaggagcagitcaacageacgtacegtgtggteagegtecteacegtectgeac
caggactggetgaacggeaaggagtacaagtgeaaggtcicecaacaaaggeeteceg
tectecatcgagaaaaccatet ccaaagecaaagggeagecccgagagecacagegtg
tacaccetgeececcatceccaggaggagat gaccaagaaccaggt cagectgacetge
ctggtcaaaggettctacecceagegacategeegtggagt gggagageaat gggeag
ccggagaacaactacaagaccacgectcecgtgetggactecgacggetecttette
ctctacagcaagetcacegt ggacaagageaggt ggeaggagggraacgtettetea
tgetecgtgatgeatgaggetetgeacaaceactacacgeagaagageeteteeetg
tetetgggtaaa

ASTEGPSVFPLAPCSRSTSESTAALGCLVEDYFPEPVIVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTRTY TCHNVDHEP SNTRVDERVESKYGPPCPSCPAPEF
LGGPSVFLFPPRPEDTLMISRTPEVICVVVDVSQEDPEVQFNWY VDGVEVIINAKTED
REEQFNSTYRVVSVLTVLHQDWLNGREYRCEVSNEGLPSSIERT I SEARGOPREPQV
YTLPPSQEEMTENQVSLTCLVEGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFF
LYSKLTVDESRWQEGNVF SCSVMHEALHNHYTQKSLSLSLGE

[1299]
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geetecaccaagggeccatecgiettececetggegeectgetecaggageacetee
gagagcacggeegeeetgggetgect ggtcaaggactactteccegaaccagtgacg
gtgtegtggaactcaggegecctgaccageggegtgeacacctteccggetigtecta
cagteccteaggactetacteecteageagegtggtgacegtgeeet ceageagetig
ggcacgaagacctacacctgeaacgtagatcacaageeccageaacaccaaggtggac
aagagagttgagtccaaatatgeteccecatgeecaccatgeccagegeetgaattt
gaggggegaccatcagtettectgttecececaaaacecaaggacacteteatgate
teceggaccectgageteacgtgegt gptggtggacgt gagecaggaagaceeegag
gtceagticaactggtacgiggatggegtggagetgcataat geccaagacaaagecg
cgggaggageagttcaacageacgtaccgtgiggteagegtectecaccgtecigeac
caggactggctgaacggeaaggagtacaagt geaaggtetecaacaaageecteceg
teatcgatcgagaaaaccatctecaaagecaaagggeageccegagageeacaggtg
tacaccctgeccccatcecaggaggagat gaccaagaaccaggtcagectgacetge
ctggtcaaaggetictaccecagegacatecgecgtiggapt gggagageaatlgggeag
ceggagaacaactacaagaccacgecteccgtgetggactecgacggatecttette
ctctacageaggctaaccgtggacaagageaggt ggeaggaggggaatgtetictea
tgeteegtpgatgeatgaggetetgeacaaceactacacacagaagagecteteeetg
tefctggetaaa

128

ASTEGPSVFPLAPCSRSTSESTAALGCLVEDYFPEPVIVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVIVPSSSLGTRTY TCNVDHKPSNTKVDKRVESKYGFPCFPCPAPER
EGGPSVFLFPPEPEDTLMI SRTPEVICVVVDVSQEDPEVQFNTY VDGVEVHNAKTEP
REEQFNSTYRVVSVLTVLHADWLNGKEYECKVSNEGLPSSIEKTT SEAKGQPREPQV
YILPPSQEEMTENQVSLTCLVRGFYPSDIAVEWESNGOPENNYRTTPPVLDSDGSEF
LYSRLTVDESRWQEGNVFSCSVMHEALHNHYTQRSLSLSLGR

129

1564 F4
9 99
1sG4 54
£9 499
~1g64-TE
1sG4 54
£9 499

Geetecaccaagggacctagegtgt teectetcgeccect gt tecaggt ccacaage
gagtccacegeigeecteggetgtetggtgaaagactactttecegageeegtgace
gteteetggaatageggagecetgacetceggegtgeacacat ttecegeegtgetg
cagagcageggactgtatageetgageagegt ggtgacegtgcccagetecageete
ggeaccaaaacctacacctgeaacgt ggaceacaageect ccaacaccaaggt ggac
aagcgggtggagageaagtacggeccececttgeectecttgtectgeccetgagtic

[1300]
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gagggaggaccetcegigttectgtticcecccaaaccraaggacaceetgatgate
teceggacaccegagetgacetgtgtggtegt ggacgt cagecaggaggaccecgag
gtgcagitcaactggtatgtggacggegtggagegtigcacaatgccaaaaccaagece
agpgaggapeagtfecaattecacctacagggtggtgagegigetgacegteetgeat
caggattgectgaacggcaagragtacaagtgcaaggigtccaacaagggactgoccee
agetecatcgagaagaccat cageaagget aagggecagecgagggageceeaggts
tatacectgectectagecaggaagagatgaccaagaaccaagtgtecetgacetge
ctggtgaagggattctaceecteegacategeepgt ggagt gggapageaatggecag
cccgagaacaactacaaaacaaccectececgtgetegatagegacggeagettettt
cteciacageeggetgacagtggacaagageaggiggeaggagggcaacghgiictee
tgttecgtgatocacgaggecetgeacaat cactacacccagaagagectetecetg
teecctgggeaag

geeageaccaagggeect teegtgttceccetggeeceet tgeageaggageacetee
gaatccacagetgecetgggctgtetgotgaaggactactttecegagecegtgace
gtgageiggaacageggegetctigacateceggegtecacacetitectgeegtectg
cagtcetecggeetetactecetgtectecgtggtgacegtgectagetectecete
ggcaccaagacctacacctgtaacgt ggaccacaaaccetecaacaccaaggtggac
aaacgggtcgagageaagtacggeeeteectgeeetecttgtectgececcgagtite
gadggcggacccagegigttectgtteccicectaageccaaggacaceeteatgate
agecggacaccegaggtgacetgegtggtgot ggat gt gagecaggaggaccet gag
glecagitcaactggtatgtggatgecgiggaggtgeacaacgecaagacaaagece
cgpgaagapeagt teaactecacetacagggtggtcagegigetgacegtigetgeat
caggactggctgaacggeaaggagtacaagt geaaggtcageaataagggactgeee
agcagcatcgagaagaccatctcecaaggetaaaggecagececgggaaccicaggtg
tacaccctgecteccagecaggaggagat gaccaagaaccaggt gagectgacctge
ctggtgaagggattctacecttecgacategeept ggagt gggagt ceaacggeeag
cccgagaacaattataagaccaccecteecgtecticgacagegacggateetiettt
ctgtactccaggctgaccgtggataagt ccaggtiggeaggaaggraacghgitcage
tegctcegtgatgeacgaggeeetgeacaatcactacacecagaagtceet gageetg
tecctggeaaag
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geetecaccaagggeccatecgietteceeetggegeeetgetecaggageacetee
gagageacggecgeectiggecigeetggicaaggactact teecegaaccagtgacg
giptegtggaacteaggegecetgaceageggegigeacacetteceggetgtecta
cagtectecaggactctacteceicagragegtgptgacegigeectccageageitg
ggcacgaagacctacacctgeaacgtagatcacaageccageaacaccaaggtggac
aagagagttgagiccaaatatggtcecccatgeccaccatgeccagegeectecagit
geggggpgaccatcagicticetgitccececaaaacccaaggacactetecatgate
teccggaccectgaggticacgigegiggtgetggacgtigagecaggaagaceceegag
gltccagttcaactggtacgtggatggegtggaggtigeataatgeccaagacaaageeg
cgggaggageagt tcaacageacgtaccgtgtgetecagegicetecaccgteotgeac
caggactggctgaacggraaggagtacaagigeaaggticicecaacaaaggercteeeg
tcatcgatcgagaaaaccatcfccaaagecaaagggeageceegagageeacagglg
tacacectgeccecateccaggaggagat gaccaagaaccaggicagectgacetge
ctggtcaaaggettctaccecagegacategecgtggagigggagageaatgggcag
ccggagaacaactacaagaccacgecteccgtgetggactecgacggatecitetic
ctectacageaggetaaccgt ggacaagageaggtiggcaggageggaatgtcitetea
tgctcegtgatgeatgaggctctgeacaaccactacacacagaagagectctecetg
tctetgggtaaa

132

ASTRGPSVFTLAPCSRSTSESTAALGCLVEDYFPEPVIVSWNSGALTSGVHIFTAVL
QSSGLYSLSSVVIVPSSSLGTRTYTCNVDHED SNTEVDERVESKYGPPCPPCPAPPV
AGGPSVFLFPPEPEDTLMISRTPEVTCVVVDVSQEDPEVQFNTWY VDGVEVHNAKTEP
REEQFNSTYRVVSVLTVLHQDWLNGKEYRCKVSNEGLPSS IEETISEAKGAPREPQV
YTLPPSQEEMTENQVSLTCLVEGFYPSDIAVEWESNGQPENNYETTPPVLDSDGSFF
LYSRLTVDESRWQEGNVF SCSVMHEALHNHYTQRSLSLSLGK
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Zd2efele M2 | geetecaccaagggeccateggtet teceeet ggeaceet cetecaagageacetet
ggggocacageggecctggget gectggtecaaggactact teeccegaaceggtgacg
gtgtegtggaacteaggegecctgaccageggegtgcacacetteeeggetgtecta
cagtcctecaggactctactecectecageagegtggtgacegtgecctccageagettg
ggeacceagacetacatetgeaacgtgaatcacaageccageaacaccaaggtiggace
aagaaagtggagececaaatcettgtgacaaaactcacacatgeccacegigeecagea
cctgaactcgegggggeaccgteagtettectet tcecececcaaaacccaaggacacce
cteatgatcteccggaceectgaggteacatgegtggt ggtggacgtgagecacgaa
gaccetgagotcaagt teaactggtacgtggacggegtggaggigeataatgecaag
acaaagccgegggaggageagt acaacageacgiacegigtggteagegtecteace
gteectgeaccaggactggetgaatggeaaggagt acaagt gcaaggtctecaacaaa
geecteccageccecategagaaaaccatetecaaagecaaagggeageccegagaa
ccacaggtgtacaccecigeccccatcecgegatgaget gaccaagaaccaggicage
ctgacctgectggtcaaaggettetateccagegacatcgecgtgeagtgggagage
aatgggcageeggagaacaactacaagaccacgectceegigetggactecgacgge
tecttctiectetacageaageteacegtggacaagageaggtggeageaggggaac
gteftcteatgetecgtgatgeatgaggetetgeacaaccactacacgeagaagage
ctefeectgteteeggotaaa

(iR
oft
A

M ol 2,

- 142 -

134 =4 2% 99 ofri=it HE ASTRGPSVFPLAPSSESTSGGTAALGCLVEDYFPEPVIVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVIVPSSSLGTQTY ICNVNHEP SNTEVDEEVEPKSCDETHTCPPCPA
PELAGAPSVFLFPPRPEDTLMI SRTPEVTICVVVDVSHEDPEVEFNWYVDGVEVHNAK
TEPREEQYNSTYRVVSVLTVLHQDWLNGEEYRCKVSNEALPAPTEKT I SKAKGQPRE
POVYTLFPSRDELTENGVSLTCLVEGFYPSDIAVERESNGOPENNYRTTPPVLDSDG

SFFLYSELTVDESREWQQGNVF SCSVMHEALHNHY TQRSLSLSPGE
IGKC* |[Cx AsE2d 49 cgtacggtggccgetecetecgtgt teatet teccacet tecgacgageagetgaag
01 TELElE NE teeggeacepet tetgtegtgtgeetpetgaacaact tetaccecegegaggeeaag
gtgcagtggaaggt ggacaacgeectgeagtecggeaactcecaggaatecgtgace
gagcaggactccaaggacageacctacteectgiectecaceet gaceetgtccaag
geegactacgagaageacaaggigiacgeetgegaagt gaceeaceagggectgiet
agececgtgaccaagtettteaacegggeegagtgt

o
=

135

i -2,
i
oft
AR
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Cx 44249 949 olrwal 44

RIVAAPSVFIFPPSDEQLESGTASVVCLLNNFYPREARVQWEVDNALQSGNSQESVT
EQDSEDSTVSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

e 12,
& e
(%]
-

of)

i

IGEC*
02

Cx ANEE 9%
wadenels A€

cgaactgtggctgecaccateigtctteateticecegecatetgatgageagttgaaa
tctggaactgccteigitgtgtgectgctgaataactictat cccagagageccaaa
gtacagtggaaggtggataacgeecticcaategggtaactceccaggagagtgtcaca
gagraggagagcaaggacageacctacagectcageageacectgacgetgageaaa
geagactacgagaaacacaaagiciacgecggegaagticaccecateagggectgage
tecgeecegtcacaaagagetteaacagggoagagi ot

Cx ZAAEH 99 otu=4 42

RIVAAPSVFIFPPSDEQLESGTASVVCLLNNFYPREAKVOWEVDNALQSGNSQESVT
EQESKDSTYSLSSTLTLSEADYERHKVYAGEVTHQGLSSPVIKSFNRGEC

e e,
(R
=]
=

ofl

A8

140

IGRC=
03

Cx ZAEE 99
FEderels A8

cgaactgtggctgcaccateigtetteateticeegecatctgatgageagi toaaa
tctggaactgectetgttgtgtgectgetgaataactictatcccagagagegccaaa
gtacageggaaggtggataacgeectecaategggiaacicecaggagagigicaca
gagcaggagageaaggacageacctacagectcageageacectgacget gageaaa
gragactacgagaaacacaaagictacgectgegaagtcacccatcagggectigage
fcgcecegtcacaaagagettecaacaggggagagiot

Cx BHEH 43 obr=it HE

RIVAAPSVFIFPPSDEQLESGTASVVCLLNNFYPREAKVQREVDNALQSGNSQESVT
EQESKDSTYSLSSTLTL SEADYERHKVYACEVTHQGLSSPVTESFNRGEC

141

e 2,
L
(e}
=

of)

i

142

IGEC*
04

Cx AN%% 39
wadesels A

cgaactgigpgetgeaccatetgtetteateticeegecatetgatgageagt tgaaa
tetggaactgectetgtigtgtgectgetgaataactictatcccagagaggecaaa
gtacagtggaaggtogataacgecciccaategegtaacicecaggagagigicaca
gagcaggacageaaggacagcacctacageetcageageaceetgacgetgageaaa
geagactacgagaaacacaaaciciacgectgegaagtcacceatcagggectgage
fegecegicacaaagaget teaacaggggagagiot

RTVAAPSVF IFPPSDEQLESGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSEADYERHKLYACEVTHOGLSSPVTESFNRGEC

143

(]

e e
i L
ofl
i

IGRC=
05

cgaactgtggetgcaceatetgtetteateticeegecatetgatgageagt tgaaa
tctggaacigectectgttigtgtgectgetgaataactictatceccagagaggecaaa
gtacagtggaaggtggataacgecctecaategggtaacicecaggagagigtecara
gageaggacageaaggacageacetacageet cagcaacaceetgacget gageaaa
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geagactacgagaaacacaaagiciacgectgegaagicacceatcagggectgage
tcgeccgtecacaaagageitecaacaggggagagige

Cx A8 99 on=4t HE

RTVAAPSVF IFFPSDEQLESGTASVVCLLNNFYPREAKVQWEVDNALQSGNSQESVT
EQDSKDSTYSLSNILTL SEADYERHEVYACEVTHOGL SSPVTRSENRGEC

145

we 2
[N
[}

oft

i)

CAr ZH2d 49
TEHLE = A

ccecaaggecaaccecacggicactetgttecegeectectetgaggagetecaagee
aacaaggeeacactagtgtgtetgateagtgact tetaceegggagetgt gacagtg
gettggaaggcagatgocagececgicaaggegegagt ggagacgaccaaacectee
aaacagagcaacaacaagtacgeggecageagetaccetgageet gacgeeegageag
tggaagtcecacagaagetacagetgecaggt cacgeatgaagggageaccgtggag
aagacagiggeecctacagaatgttca

CA 424 99 opnx4l 448

PEANPTVTLFPPSSEELQANKATLVCL I SDFYPGAVTVAWEADGSPVEAGVETTEPS
FQSNNEYAASSYLSLTPEQWESHRSY SCAVTHEGSTVERTVAPTECS

e 2
[
4]

oft

i)

148

getcageecaaggecaaccecactgtecactetgtteccgeectectetgaggagete
caagccaacaaggecacactagtgtgtetgatcagigact tetacccgggagetgteg
acagtggectggaaggeagatggeageeeegt caaggegegagt ggagaccaccaaa
ccetecaaacagageaacaacaagtacgeggecageagetacetgageetgacgeee
gageagtggaagteccacagaagetacagetgeeaggteacgeat gaagggageace
gtggagaagacagtggeccetacagaatgttea

Ch ZAEHE 99 oln=at 4E

GQPRANPTVILFPPSSEELQANKATLVCLISDFYFGAVTVAWEADGSFVEAGVETTK
PSEQSNNKYAASSYLSLTPEQWESHRSY SCQVTHEGSTVEKTVAPTECS

149

e 2
[
(&)

oft

NiA

150

getcageecaaggecaacceecactgtcactetgttecegeectectetgaggagete
caagccaacaaggecacactagtgigtetgatcagigact tetaccegggagetgtg
acagtggectggaaggeagat ggeageceegt caaggegogagt gragaccaccaaa
ccctecaaacagageaacaacaagtacgeggecageagetacet gageet gacgeee
gagcagtggaagteecacagaagetacagetgecaggtcacgeatgaagggageace
gtggagaagacagtggeecctacagaatgttea

ggecageetaagseegeteettetgtgacectgttecceccateetcogaggaactg
caggctaacaaggecacccicgtgtgcetgatcagegacttetacectggegecgtg
accgtggeciggaaggetigatagetctectgli gaaggecggegi ggaaaccaccacce

- 144 -
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cettecaageagtceaacaacaaatacgeegeetcetectacetgteectgacecet
gageagtggaagtcecaceggteetacagetgecaagt gacecacgaggectceace
gtggaaaagaccgtggctectacegagtgetec

151 CA AAEE 499 geccagectaaagetgeceecagegtcaceetgittectecctecagegaggagetc
Fedlefel= ME - A C caggccaacaaggecaceetcgtgtgectgatetecgact tetateccgecgetgte
accgtgget tggaaagecgact ceageeet gheaaagecggegt pgagaceaceaca
ccctecaageagtccaacaacaagtacgecgectecagetatetetecetgaceeet
gageagtggaagtcecaccggtectactectgt caggt gacecacgaggect ceace
gtggaaaagaccgiegeececaccgagtgetec
152 CA ZAAEE 499 ozt M4 - GQPEANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWEADGSPVEAGVETTK
H# A, BE Co &3] =42 PSEQSNNEYAASSYLSLTPEQWESHRSYSCAQVTHEGSTVEKTVAPTECS
153 IGCA |[Ch AAEd 49 getcageccaaggetgeeceeteggtcactetgtteecgecetectctgaggaget t
2+02 FEHLEll= AE caagccaacaaggecacactggtgtgteteataagtgacttetaccegggageegtig
acagtggectgeaaggeagat ageageccegt caaggegggagt ggagaccaccaca
ccctoccaaacaaagcaacaacaagtacgeggecageagetatctgageetgacgeet
gagragiggaagiccecacagaagetacagetgecaggtcacgeatgaaggpageacce
glpgagaagacagtggeecctacagaatgttea
154 CA AHEE 499 olmit 44 GQPRAAPSVTLFPPSSEELQANKATLVCLI SDFYPGAVTVAWEADSSPVEAGVETTT
PSEQSNNEYAASSYLSLTPEQWESHRSY SCQVTHEGSTVEKTVAPTECS
155 | ¢ C IGCA [CA ZAAEE 99 cceaaggetgeeceeteggtcactetgt teccaceetect et gaggaget teaagee
X 99 301 | FEHLEE HE aacaaggecacactgstgtgtcteataagtgact tetacceggeageegt gacagt t
geetggaaggeagatageageceegt caaggegggggt ggagaceaceacaceetec
aaacaaagcaacaacaagtacgcggecageagetacct gageet gacgectgageag
tggaagicccacaaaagetacageigecaggicacgeat gaagegageaccgiggag
aagacagitgeccectacggaatgtica
156 CA ZAAEE 49 opri=it ME PEAAPSVTLFPPSSEELQANKATLVCL I SDFYPGAVTVAWEADSSPVKAGVETTTPS
KQSNNEYAASSYLSLTPEQWESHESY SCQVTHEGSTVEKTVAPTECS
157 [gizt C IGCA [CA ZAAEE 99 getcageecaaggetgeeeecteggt cactetgt teccaccetect ct gaggaget t
2¥ 949 3#02 | FEHEIE HE caagccaacaaggecacactggtgteteteataagtgacttetacecggegecagtg

acagtigeetggaaggeagatageageeeegtcaaggepggeget ggagaccaccaca
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cectecaaacaaagcaacaacaagtacgeggecageagetacet gageet gacgeet
gageagtggaagteccacaaaagetacagetgecaggtcacgeat gaagggageace
giggagaagacagtggecoctacggaatgtiica

g opel=gt A2

GOPKAAPSVILFPPSSEELQANKATLVCLI SDFYPGPVTVAWEADSSPVEAGVETTT
PSKQSNNEYAASSYLSLTPEQWKSHESY SCAVIHEGSTVERTVAPTECS

160

e 12,
. p=
ot &
w7

IGCA
3+03

ggtcageecaaggetgeccecteggtecactetgticecacectectectgaggagett
caagceaacaaggecacactggtotgicteataagtgactictacecgggageegtg
acagtggectggaaggeagatageageeeegt caaggegggagt pgagaccaceaca
cectecaaacaaageaacaacaagtacgeggecageagetacet gageet gacgeet
gagecagtggaagtcceacaaaagetacagetgecaggtcacgeatgaagggageace
gtegpagaagacagtggeecctacagaatgtiea

CA A4E29 49 olno4 HE

GAPEAAPSVTLFPPSSEELQANKATLVCLI SDFYPGAVTVAWEADSSPVEAGVETTT
PSEQSNNEYAASSYLSLTPEQWESHESY SCQVIHEGSTVEKTVAPTECS

161

162

e r2,
[Ri
Q&(‘)
B

IGC A
3404

Ch A9ER 39
waderels A

ggtrageeccaaggetgeccecteggteactetgttecegeectectetgagpagett
caagccaacaaggecacactggtotgieteataagtgactictacecgggageegty
acagtggectggaaggeagatageageecegt caaggeggoagt geagaccaccaca
cectccaaacaaageaacaacaagtacgeggecageagetacetgageetgacgeet
gagragtggaagtcccacagaagetacagetgecaggtcacgeatgaagggageace
gtgpagaagacagtpgecectacagaatgtica

Chr A2 99 o=t HE

GQPEAAPSVTLFPPSSEELQANEATLVCLI SDFYPGAVTVAWEADSSPVEAGVETTT
PSEQSNNEYAASSYLSLTPEQWESHRSY SCAVIHEGSTVEKTVAPTECS

163

164

i 12,
o
D.B.ﬁ
&7

IGCA
6+01

CA AlEW 99
FEHLEe|E HE

ggtrageccaaggetgececateggteactetgitececgeectectetgaggagett
caagceaacaaggecacactggtgtgeetgateagtgacttetacecgggageigtyg
aaagtggectggaaggeagatggeageeccgtcaacacgggagt ggagaccaccaca
ccctccaaacagageaacaacaagtacgeggecageagetacetgageetgacgeet
gagragtggaagtcccacagaagetacagetgecaggteacgeatgaagggageace
gtgpagaagacagtpgecectgeagaatgtica

GOPKAAPSVTLFPPSSEELQANKATLVCL I SDFYPGAVKVAWKADGSPVNTGVETTT
PSEQSNNEYAASSYLSLTPEQWESHRSY SCAVTHEGSTVEETVAPAECS

[1307]
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g1zt CA IGCA [CA ZAEE 59 ggtcageccaaggetgeeccateget cactet gt teccacectectctgaggagett
£ 99 702 | FEHLEIE A caagccaacaaggecacactgetgtgtetegtaagt gact tetacecgegageests
acagtggectggaaggcagatggcageceegt caaget gggagt ggagaccaccaaa
ccetecaaacaaageaacaacaagtatgeggecageagetacetgagectgacgece
gagcagtggaagiceccacagaagetacagetgecgggtcacgeatgaagggageace
gtggagaagacagt ggcecetgeagaatgetet
Ch 2929 3= ofn|it A2 GOPKAAPSVTLEPPSSEELQANKATLVCLVSDFYPGAVTVAWKADGSPVEVGVETTE
PSKQSNNKYAASSYLSLTPEQWKSHRSY SCRVTHEGSTVEETVAPAECS
AzF A FEd LRz 42 ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGC
OX40L GATTACAAGGATGACGACGATAAGCGTATGAAACAGATCGAAGATAAAATTGAAGAG
(=18 AL, ATCTTGAGCAAAATCTATCATATCGAAAACGAAATTGCGCGTATCAAAAAGCTGATT
M .M \Pnﬂm - GGCGAACGTEGCGETEGCAGCEETGECGETAGCGECGETGECAGCCAGGTGTCCCAC
oo, oy CGATACCCCAGGATCCAGTCCATCAAGGTCCAGTTCACCGAGTACAAAAAGGAGAAG
= GGATTCATCCTGACCTCCCAAAAGGAGGACGAGATCATGAAGGTGCAAAACAACTCC
GTGATCATCAACTGCGACGGCTTCTACCTGATCTCCCTGAAGGGCTACTTCTCCCAG
GAGGTGAACATCTCCCTGCACTACCAGAAGGACGAGGAGCCCCTGTTCCAGCTGAAG
AAGGTGAGGTCCGTGAATTCCCTGATGGTGGCCAGCCTGACCTACAAGGACAAGGTC
TACCTGAACGTGACCACCGACAACACCAGCCTGGACGACTTCCATGTCAACGGCGGE
GAGCTGATCCTGATCCATCAGAACCCCGGCGAGTTTTGCGTCCTG
obnl=g} HE MGWSCI ILFLVATATGVHSDYKDDDDKRMKQIEDKIEE ILSKIVHIENEIARTREL T
GERGGGSGGGSGGESAVSHRYPRIQS IKVQFTEYKKEKGF 1L TSQREDE IMKVONNS
VIINCDGFYLISLKGYFSQEVNISLHYQKDEEPLFQLEKVRSVNSLMVASL TYKDKV
YLNVTTDNTSLDDFHVNGGEL IL IHQNPGEFCVL
EE FEAoEes A2 ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGC
@42 ox40L GATTACAAGGATGACGACGATAAGCGTATGAAACAGATCGAAGATAAAATTGAAGAG
(=1 4L, ATCTTGAGCAAAATCTATCATATCGAAAACGAAATTGCGCGTATCAAAAAGCTGATT
mﬂm wm . GGCGAACGTGGOGETGGCAGCGETGECGETAGCGGCGETGGCAGCCAGGTGTCCCAC
i M = CAATACCCCAGGATCCAGTCCATCAAGGTCCAGTTCACCGAGTACAAAAAGGAGGAG
— GGATTCATCCTGACCTCCCAAAAGGAGGACGAGATCATGAAGGTGCAARACAACTCC
GTGATCATCAACTGCGACGGCTTCTACCTGATCTCCCTGAAGGGCTACTTCTCCCAG
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GAGGTGAACATCTCCCTGCACTACCAGAAGGACGAGGAGCCCCTGTTCCAGCTGAAG
AAGGTGAGGTCCGTGAATTCCCTGATGGTGGCCAGCCTGACCTACAAGGACAAGGTC
TACCTGAACGTGACCACCGACAACACCAGCCTGGACGACT TCCATGTCAACGGLGGE
GAGCTGATCCTGATCCATCAGAACCCCGGCGAGTTTTGCGTCCTG

MGWSCIILFLVATATGVHSDYKDDDDERMEQIEDETEE ILSKTIYHIENETARTRELT
GERGGGSGGGSGGGSQVSHAYPRIQSTKVOFTEYRKEEGF ILTSQEEDE IMEVQNNS
VIINCDGFYLISLEGYFSQEVNISLHYQRDEEPLFQLERVRSVNSLMVASLTYRDEV
YLNVTTDNTSLDDFHVNGGELILTHQNPGEFCVL

Azg A
OX40R

(2lq ¥
2 Ak Fe

AE 2FE)

a4

fo

ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGLGTGCACAGC
CTGCATTGCGTGGGCGACACCTATCCCTCCAACGACAGGTGCTGCCACGAGTGCAGG
CCTGGAAACGGCATGGTGAGCAGGTGCAGCCGGTCCCAGAATACCGTGTGTAGGCCC
TGCGGCCCOGGCTTTTACAACGACGTGGTGTCCTCCAAGCCCTGCAAGCCCTGCACA
TGGTGCAACCTGOGGTCCGGCAGCGAGAGGAAGCAGCTCTGCACAGCCACCCAGGAC
ACCGTCTGTAGGTGTAGGGCTGGCACCCAGCCTCTGGACTCCTACAAGCCCGGLGTG
GATTGTGCTCCTTGCCCTCCCGGCCATTTCTCCCCTGGCGACAACCAGGCTTGCAAG
CCCTGGACCAACTGTACCCTGGCCGGCAAGCATACACTGCAGCCTGCTTCCAACTCC
TCCGACGCTATCTGCGAGGATAGGGACCCCCCTGCCACACAACCCCAGGAGACACAG
GGCCCTCCTGCTAGGCCCATCACAGTCCAACCCACCGAAGCCTGGCCCAGGACATCC
CAAGGCCCTTCCACCAGGCCTGTGGAAGTGCCTGGAGGAAGGGCTGTGGCCATTGAA
GGTCGTATGGATGAACCCAAGTCCTGCGACAAGACCCACACCTGTCCCCCTTGTCCT
GCCCCTGAACTGCTGGGCGGACCTTCCGTGTTCCTGTTCCCCCCAAAGCCCAAGGAC
ACCCTGATGATCTCCCGGACCCCCGAAGTGACCTGCGTGGTGGRTGGATGTGTCCCAC
GAGGACCCTGAAGTGAAGTTCAATTGGTACGTGGACGGCGTGGRAAGTGCACAACGCC
AAGACCAAGCCTAGAGAGGAACAGTACAACTCCACCTACCGGGTGGTGTCCGTGCTG
ACCGTGCTGCACCAGGATTGGCTGAACGGCAAAGAGTACAAGTGCAAGGTGTCCAAC
AAGGCCCTGCCTGCCCCCATOGAAAAGACCATCTCCAAGGCCAAGGGCCAGCCCCGG
GAACCCCAGGTGTACACACTGCCCCCTAGCAGGGACGAGCTGACCAAGAACCAGGTG
TCCCTGACCTGTCTCGTGAAAGGCTTCTACCCCTCCGATATCGCCGTGGAATGGGAG
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TCCAACGGCCAGCCTGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACTCCGAC
GGCTCATTCTTCCTGTACAGCAAGCTGACAGTGGACAAGTCCCGRTGGCAGCAGGGEC
AACGTGTTCTCCTGCTCCGTGATGCACGAGGCCCTGCACAACCACTACACCCAGAAG
TCCCTGTCCCTGAGCCCCTGA

172

P4 A%

MGWSCITLFLVATATGVHSLHCVGDTYP SNDRCCHECRPGNGMVSRCSRSQNTVCRP
CGPGFYNDVVSSKPCKPCTWCNLRSGSERKQLCTATADTVCRCRAGTQPLDSYKPGY
DCAPCPPGHF SPGDNQACKPWINCTLAGEHTLQPASNSSDAICEDRDFPATQPQETQ
GPPARPITVQPTEAWPRT SQGPSTRPVEVPGGRAVAIEGRMDEPKSCDETHTCPPCP
APELLGGPSVFLFPPRPEDTLMISRTPEVICVVVDVSHEDPEVEFNWY VDGVEVHNA
KTEPREEQYNSTYRVVSVLTVLHQDWLNGREYRCEVSNEALPAP IERTISEARGQPR
EPQVYTLPPSRDELTKNQVSLTCLVEGFYPSDIAVEWESNGQPENNYKTTPFVLDSD
GSFFLYSELTVDESRVQQGNVF SCSVMHEALHNHYTQRSLSLSP

174

o i

OX40L
(CHO/MEF)
(2ld ¥4

za9)

ATGGAGAGGGETGCAGCCCCTCGAGGAGAACGTGGGAAACGCCGLCAGGCCTAGGTTIC
GAGAGGAACAAGCTGCTGCTGGTGGCTTCCGTGATCCAAGGACTCGGCCTGCTGLTC
TGCTTCACCTACATCTGCCTCCACTTCAGCGCCCTGCAGGTGTCCCACCGATACCCC
AGGATCCAGTCCATCAAGGTCCAGTTCACCGAGTACAAAAAGGAGAAGGGATTCATC
CTGACCTCCCAAAAGGAGGACGAGATCATGAAGGTGCAAAACAACTCCGTGATCATC
AACTGCGACGGCTTCTACCTGATCTCCCTGAAGGGCTACTTCTCCCAGGAGGTGAAC
ATCTCCCTGCACTACCAGAAGGACGAGGAGCCCCTGTTCCAGCTGAAGAAGGTGAGG
TCCGTGAATTCCCTGATGGTGGLCAGCCTGACCTACAAGGACAAGGTCTACCTGAAC
GTGACCACCGACAACACCAGCCTGGACGACTTCCATGTCAACGGCUGGLGAGCTGATC
CTGATCCATCAGAACCCCGGCGAGTTTTGCGTCCTGTAA

et A2

MERVQPLEENVGNAARPRFERNKLLLVASVIQGLGLLLCFTY ICLHF SALQVSHRYF
RIQSIEVOFTEYEKEKGF ILTSQEEDE IMEVQNNSY T INCDGFYLISLEGYFSQEVN
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ISLHYQRDEEPLFQLEEVRSVNSLMVASLTYKDEVYLNVT TDNTSLDDFHVNGGEL I
LIHQNPGEFC

175

Az gdd
0540 &4
(HT1030)

FEderes 42

ATGTGCETGGGGGCTCAGLGECTGEGCCGCGGEGCCGTETGCGGCTCTGCTCCTCCIG
GGCCTGGGGCTGAGCACCGTGACGGGGCTCCACTGTGTCGGGGACACCTACCCCAGC
AACGACCGGTGCTGCCACGAGTGCAGGCCAGGCAACGGGATGGTGAGCCGLTGCAGC
CGCTCCCAGAACACGGTGTGCCGTCCGTGCGGGCCGGGLTTCTACAACGACGTGGTC
AGCTCCAAGCCGTGCAAGCCCTGCACGTGGTGTAACCTCAGAAGTGGGAGTGAGCGG
AAGCAGCTGTGCACGGCCACACAGGACACAGT CTGCCGCTGLOGGECEGGCACCCAG
CCCCTGGEACAGCTACAAGCCTGEAGTTGACTGTGCCCCCTGCCCTCCAGGGCACTTC
TCCCCAGGOGACAACCAGGCCTGCAAGCCCTRGACCAACTGCACCTTGGLTGEGAAG
CACACCCTGCAGCCGGCCAGCAATAGCTCGGACGCAATCTGTGAGGACAGGGACCCC
CCAGCCACGCAGCCCCAGGAGACCCAGGGCCCCCCGGCCAGGCCCATCACTGTCCAG
CCCACTGAAGCCTGGCCCAGAACCTCACAGGGACCCTCCACCCGGLCCGTGGAGGTC
CCCGGGGGECGTGCGGTTGCCGCCATCCTGGGCCTGGGECTGGTGCTGGGECTGLTG
GGCCCCCTGGCCATCCTGCTGGECCTGTACCTGETCCGGAGGGACCAGAGGCTGCCC
CCCGATGCCCACAAGECCCCTREGGGAGGCAGTTTCCGGACCCCCATCCAAGAGGAG
CAGGLCGACGCCCACTCCACCCTGGLCAAGATCTGA

SFel=3F A2

MCVGARRLGRGPCAALLLLGLGLSTVIGLHCVGDTYPSNDRCCHECRP GNGMVSRCS
RSQNTVCRPCGPGFYNDVVSSKPCEPCTWCNLRSGSEREQLCTATQDTVCRCRAGTQ
PLDSYRPGVDCAPCPPGHF SPGDNQACKPWINCTLAGEHTLQPASNSSDATCEDRDP
PATQPQETQGPPARPTTVQPTEAWPRTSQGPSTRPVEVPGGRAVAATL GLGLVLGLL
GPLATLLALYLLRRDQRLPPDAHEPPGGGSFRTF IQEEQADAHSTLAKT

OX40L15B07

ON4QL15BOT7 o] o}r) =4t A&

(W02011/073180 2] ¥R = 179,

E AD

EVQLVESGGGLVQAGGSLRLSCAASRSTGRLDRMGWYRHRTGEPRELVATITGGSST
NYGDFVEGRFTISIDNAKNTVYLQMNNLEPEDTAVYYCNFNEYVTSRDTWGQGTQVT
V55

178

OS40L01IB11

ON40L01B11 ©] o}m) =t M2

(W02011/073180 <] A E€¥1S 180,

E A1)

EVOLVESGGGLVQAGGSLRLSCVASGRSFSTY IMGRFRQAPGKEREFVATISRSGIT
IRSADSVKGRFTISRDNARNTVYLOMNSLEPEDTAVYYCAAGPYVEQTLGLYQILG
PWDYWGQGTQVTVSS
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179 OX40LO1EQ7 2] ofm|:=4F M2 EVOLVESGGGLVQAGGSLRLSCAASGRTESST VAKGTVFROAPGKEREFVAAT SRSGR
OX40LO1EOT (W02011/073180 8] ML= 181, STSYADSVEGRFTISRDNARNTVYLOMYSLEPEDTAVYYCAAVGGATTVTASEWDYW
£ A1 GLGTQVTVSS
130 OX40LOIEL0 @] ofe=2F 48 EVQLVESGGGLVQAGDSLRLSCAASGL TFSSFAMGHFRQAPGREREFVAATSRSGYG
O¥40LO1EL0 (W02011/073180 &) A @ = 182, TSEADSVRDRFI I SRDNAKNTVTLHLSRLKPEDTAVYYCAAEHTLGRPSRSQINVLY
E A1) WGOGTQVTVSS
181 OX40L18E09 ] o}m =21 A& EVOLVESGGGLVQAGGSLRL SCAASRNILSLNTMGNYRHAPGEPRELVARTSSNSKT
OX40L1SED9 mowcw\ 073180 °] A€W E 183, DYADSVEGRFTISRDNAKNTVLLOMNSLKPEDTGVY YCHLNVWRTSSDYWGAGTQVT
A- VsS
182 OX40L19407 =] ole|=3t H & EVOLVESGGGLVOAGGSLRL SCAASGFTLDDY AL AWFRQAPGREREGVSRIKISNGR
OX40L 19407 (W02011/073180 &) A¥¥l= 1 TTYAGSVKGRETISSDNARNTVYLOMNSLNAEDTAVYYCAADRSSLLFGSNWDREAR
£ A1 YDYWGOGTQVTVSS
183 OX40L19D08 2] o}rj =4t A @ EVQLVESGGGLVQAGASLRLSCAASGRRF I SHY AMGVFROAPGQERAFVAATSRSGS
OX40L10D08 (W02011/073180 2] A &¥1 3 185, ITYYTDSVEGRFSISRDYARSTVYLOMDNLKPEDTAVY YCAADGGAVRDL TTNLFDY
E A-D WGRGTAVIVSS
134 OX40L075 ©] e}uj=ik M¢E EVQLVESGGGLVQPGGSLRL SCAASGRSFSTY IMGWFROAPGREREFVATISRSGIT
OY40L075 (W02011/073180 ¢] A& 199, TRSADSVEGRFT1SRDNSKNTVYLQMYSLRPEDTAVYYCAAGPYVEQTLG
& A-2) LYQTLGPWDYWGAGTLVTIVSS
185 0X40L024 o] ouj=aF A< EVOLVESGGG LVOPGGSLRLSCAASG RTFSSIVAKGWFRQAPG KERE FV
OX40L024 (W02011/073180 2] < E=Z 200, AATSRSG RSTSYADSVEG RFTTSED NARNTVYLOM NSLEPEDTAVYYCAA
E A-2) VGGATTVTASEWDYNGLGTLVIVSS
186 0X40L025 ©] o}mj:=st Mg EVOLVESGGG LVAPGGSLRLSCAASG RTFSSIVAKGWFRQAPG KERE FV
OX40L025 (W02011/073180 ©] A €= & 201, AAISRSG RSTSYADSVKG RFTISRD NSENTVYLOM NSLRPEDTAVYYCAA
& A2) VGGATTVIASEWDYNGLGTLVIVSS
187 0X40L026 ©] o}E):=at M<E EVQLVESGGG LVOPGGSLRLSCAASG RTFSSIVAKGRFRQAPG KERE FV
0401026 (W02011/073180 o] A 4415 202, AATSRSG RSTSYADSVEG RETISRD NARNTVYLOM NSLRPEDTAVVYCAA
= A-2) VGGATTVTASEWDYWGAGTLVTVSS
188 0X40L027 °] otuj=4k ME EVOLVESGGG LVOPGGSLRLSCAASG RTFSSIVAKGWFRQAPG EERE FV
0X40L027 (W02011/073180 2] A€ 5 203, AAISRSG RSTSYADSVKG RETISRDNSKNTVYLAM NSLRPEDTAVYYCAA

# A2)
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VGGATTVTASEWDYWGAGTLVIVSS
189 OX40L028 ] ofm]=At A DVOLVESGGG LVQPGGSLRLSCAASG RTFSSIVAKGWFROAPG KEREFV
OX40L028 (W02011/073180 ¢] HEH= 204, AAISRSG RSTSYADSVKG RFTISRD NAENTVYLQM NSLRPEDTAVYYCAA
E A-2) VGGATTVTASEWDYWGLGTLVIVSS
190 0%40L039 9] ofd=AF A ¥ DVOLVESGGG LVQPGGSLRLSCAASG RTFSSIYAKGWFRQOAPG KERE FV
OX40L039 (F02011/073180 2] HEHE 205, AAISRSG RSTSYADSVEG RFTISRD NSKNTVYLOM NSLRPEDTAVYYCAA
E 4-2) VGGATTVIASEWDYWGQGTLVIVSS
191 0¥40L030 2] o}m=it M & DVOLVESGGGLVQAGGSLRLSCAASRSI GRLDRMGWYRHRTGEFRELY
0X40L030 (W02011/073180 2] £ = 208, ATITGGSSINYG D FVEG RETISID NARNTVYLOM N N LEPEDTAVYYCN EN
E 4-2) KYVTSRDIWGAGTQVIVSS
192 0X¥40L040 9] ofm=2F A DVQLVESGGGLVQPGGSLRL SCAASRSI GRLDRMGTYRHRTGEPRELY
0401040 (W02011/073180 ¢] A2 = 207, ATITGGSSINYG D FVKG RFTISRDNSKNTVYLQM NSLRPEDTAVYYCN EN
®A-2) KYVTSRDTWGAGTLVIVSS
193 0X40L041 ©] obm =2k A F DVOLVESGGGLVQPGGSLRLSCAASRSI GRLDRMGWYRHATGEFRELY
OX40LO41 (W02011/073180 ¢] HE= = 208, ATITGGSSINYG D FVKG RFTISRDNSKNTVYLQM NSLRPEDTAVYYCN EN
& A2) KYVISRDTWGAGTLVIVSS
194 OX40L042 2] obv)=it Mg DVQLVESGGGLVQPGGSLRL SCAASRSI GRLDRMGWYRHRPGEFRELY
OX40L042 (W02011/073180 2] M€= 200, ATITGGSSINYG D FVKG RETISRDNSKNTVYLQM NSLRPEDTAVYYCN EN
E 4-2) KYVTSRDTWGAGTLVIVSS
195 OX40L043 2] obm=4F A DVQLVESGGGLYQPGGSLRLSCAASRSI GRLDRMGTYRHRTGEPRELY
0401043 (W02011/073180 2] HEHE 210, ATITGGSSINYG D FVKG RFTISRDNSKNTVYLOM NSLRPEDTAVYYCN FN
& A2) KYVTSRDIWGAGTLVTVSS
196 OX40L044 o] ofm=aF 9% DVOLVESGGGLVQPGGSLRL SCAASRSI GRLDRMGWYRHAPGEFRELV
OX40L044 (W02011/073180 8] HEHA= 211, ATITGGSSINYG D FVKG RFTISRDNSKNTVYLQM NSLRPEDTAVYYCN FN
& A2) KYVISRDTWGRGTLVIVSS
197 OX40L045 9] ofm=2F N DVQLVESGGG LVOPGGSLRLSCAASRSIG RLD RMGWYRHATG KPRE LV
OX40L045 (W02011/073180 8] Hg¥= % 212, ATITGGSSINYG D FVKG RFTISRDNSKNTVYLQM NSLRPEDTAVYYCN EN

F A-2)

EYVISRDTWGAGTLVIVSS
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108 OX40L046 2] otrj=2k 4 DVQLVESGGGLVAPGGSLRLSCAASRS IGRLDRMGWYRHRPGEPRELV
OX40L046 (W02011/073180 2] €W E 213, ATITGGSSINYG D FVKG RETISRDNSENTVYLQM NSLRFEDTAVYYCN EN
£ A2) KYVTSRDTWGAGTLVTVSS
199 OX40L047 =] o}e]=at 4 DVOLVESGGGLVQPGGSLRLSCAASRS 1GRLDRMGWYRHAPGKPRELV
05401047 (W02011/073180 °] MEWE 214, ATITGGSSINYG D FVKG RETISRDNSKNTVYLQM NSLRPEDTAVYYCN FN
E 42) KYVTSRDTWGOGTLVIVSS
200 OX40L048 °] ofm=4F Mg DVOLVESGGGLVQAPGGSLRLSCAASRSIGRLDRMGWYRHRTGEPRELY
0X40L048 (W02011/073180 o] MEWE 215, ATITGGSSINYADFVEG RFTISRD NSKNTVYLGM NSLRPEDTAVYYCHN EN
# A2) KYVTSRDTWGAGTLVTVSS
201 OX40L049 ] olr=2t A F DVOLVESGGGLVAPGGSLRLSCAASRSIGRLDRMGWYRHRTGEPRELY
0401049 (W02011/073180 2] MEHE 216, ATITGGSSINYG DSVKG RFTISRDNSKNTVYLQM NSLRPEDTAVYYCN EN
® A2) KYVTSRDTWGAGTLVIVSS
202 OX40L050 2] o}e]=qt HE DVOLVESGGGLVQPGGSLRLSCAASRS1GRLDRMGWYRHRTGEPRELV
OX40L050 (W02011/073180 €] M€= 217, ATITGGSSINYADSVKG RFTISRD NSKNTVYLGM NSLRPEDTAVYVCN FN
E 42) KYVTSRDIWGAGTLVIVSS
203 0X40L053 2] o}rj=ak 4 DVQLVESGGGLVAPGGSLRLSCAASRSIGRLDRMGWYRHRTGEPRELV
OX40L053 (W02011/073180 ¢] A€W < 218, ATITGGSSINYGDFVEGRETISIDNSKNTVYLQM NSLRPEDTAVYYCN ENE
E A2) YVTS RDTWGAGTLVTVSS
204 OX40L054 2] ofm=z4F X2 DVOLVESGGGLVQPGGSLRLSCAASRSIGRLDRMGNYRHRTGEPRELV
0X40L054 (W02011/073180 o] HEWE 219, ATITGGSSINYG D FVKG RETISRDNAKNTVYLOM NSLRPEDTAVYYCN FN
E 42) KYVTSRDTWGAGTLVIVSS
205 OX40L055 °] ofm=4F 42 DVOLVESGGGLVAPGGSLRLSCAASRS1GRLDRMGWYRHRTGEPRELV
OX40L055 (W02011/073180 2] M 293 220, ATITGGSSINYGDFVEGRETISRDNSKNTVYLQM NN LRPEDTAVYYCN FN
E A2) KYVTSRDTWGAGILVIVSS
206 OX40L056 ©] o}o] =2k HF DVOLVESGGGLVAPGGSLRLSCAASRSIGRLDRMGWYRHRPGKPRELV
OX40L056 (W02011/073180 2] M€« F 221, ATITGGSSINYADSVEG RFTISRD NSKNTVYLQM NSLRPEDTAVYYCN FN
X 42) KYVISRDTRGQGILVIVSS
207 OX40L069 o] o}e =2t H& DVOLVESGGGLVAPGGSLRL SCAASRSIGRLDRMGWYRHRPGKPRELV
OX40L069 (W02011/073180 &) MEHF 222, ATITGGSSINYADSVEG RFTISI DNSKNTVYLQM NSLRPE DTAVYYCN EN K

B AT
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208 OF40L070 ] ofu=it HE@ DVQLVESGGGLVAPGGSLRL SCAASRSI GRLDRMGWYRERPGEPRELYV
OX40L070 (W02011/073180 2] HEHNE 223, ATITGGSSINYADSVKG RFTISRD NSKNTVYLOM N N LEPEDTAVYYCN FN
E A2 KVVISRDIWGAGTLVIVSS
209 OX40L071 2] o}e| =4t HE DVQLVESGGGLVAPGGSLRL SCAASRSI GRLDRMGRYRERPGEPRELY
OX40L071 (W02011/073180 2] HENE 224, ATITGGSSINYADSVKG RFTISI DNSKNTVYLOM N N LRPEDTAVYYCN FN
£ A2) KYVISRDTWGOGTLVTVSS
210 OX40L082 2] o}o]m=it HE EVOLVESGGGLVAPGGSLRLSCAASRSTGRLDRMGVYRHRPGEPRELVA
0X40L082 (W02011/073180 2] HEHE 225, TITGGSSINYGDSVKGRFTISIDNSENTVYLQM NSLRPEDTAVYYCNFNEY
£ A2) VIS RDTWGAGTLVIVSS
211 OX40L083 2] o}m|=it A& EVOLVESGGGLVQPGGSLRLSCAASRSIGRLDRMGRYRHRPGEPRELV
0X40L083 (W02011/073180 ¢ HEH= 226, ATITGGSSINYGDSVKGRFTISIDNSENTVYLQMYSLRIEDTAVYYCN FNE
£ a2 YVTS RDTWGQGTLVIVSS
212 OX40L WA etz &3] 312 o] =4} | EVOLLESGGGLVAPGGSLRLSCAASGFTFNSYAMSHVRQAPGEGLEN
A € (T02011/073180 2] HEHE VSLISGSGG FTYYADSVEG RFTISRDNSRTTLYLQM NSLRAEDTAVYYCA
177, & 4-5) KDRLVAPGTFDYWGQGALVIVSSASTRG PSVFPLAPSSKSTSGGTAALG
) CLVKDYFPEPVIVSWNSGALTSGVHTFPAVLASSG LYSLSSVVIVPSSSL
ww%wf . GTQTYICNVNH KPSNTEVDREVEPRSCDETHTCPPCPAPELLGGPSVELE
4 24 P PETEDILM IS RIPEVICVVVDVSH E D P EVEFNWYVDGVEVH NAKTEP
REEQYNSTYRVVSVLTVLHQDVLNG KEVKCKVSN KALPAPI ERTISKAKG
QPREPOVYTLFPSRDELTENQVSLTCLVEG FYPSDIAVEWESNGQPE N N
YETTPPVLDSDGSFFLYSELTVD KSRWQQG NVFSCSVM H EALH N HYTQ
KSLSLSPGE
213 O¥40L #Aet= &3] A2 obv]=4F | DIQMTASPSSLSASVGDRVIITCRASQGISSWLARYQQRPEKAPKSLIY
O%A0L 4E (T02011/073180 2] HERE AASSLOSGVPSRFSGSGSGIDFTLTISSLAPED FATYYCQQVNSYPYTFG
G ] 178, & A-5) QGTKLEIKRTVAAPSVEIFPPSD EQLKSGTASVVCLLN N FYPREAKVOWK
24 A4 VDNALQSG NSQESVTEQDSKDSTYSLSSTLTLSKADYEKH KVYACEVTH

QGLSSPVIESFNRGEC
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214 | LC.001 9 LC.001 9] 7}=} A4 7P 999 DIOMTOSPSSLSASVGDRVT ITCRASQGISSWLAWYQOKPERAPKSLIVAASSLOSG
x A opr =4l HE VPSRFSGSGSGIDFTLTISSLOPEDFATYYCQQYNSYPYTFGAGTELEIR
7Hd 99 (W02006/020870 ¢] g E: 1)

215 |LC.0019] LC.0012] ¢ F4 714 H9=] EVOLLESGGGLVOPGGSLRLSCAASGFTENSY AMSWVRQAPGEGLEWVST 1SGSGGF
v 4 obm it g TYYADSVKGRFTISRDNSRTTLYLOQMNSLRAEDTAVYYCAKDRLVAPGTFDYWGQGA
7} g (W02006/029879 2] A EHE: 2) LVIVSS

216 |L€.005 <] LC.005 2] 7}t Asfi7tel 492 EIVLTQSPGTLSLSPGERATLSCRASQSVSSNYLAWYQQKPGAAPRLL IVGASSRAT
k 34 o=t HE GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCOQYGSSFTRGPGTREVD IR
7 g (W02006/020879 2] HEH5: 3)

217 |LC.005 2] LC.005 9] y ¥4 7HE 299 QVOLVESGGGVVAPGRSLRL SCAASGFTFSNFGMHWVRQAPGEGLEWVAATWYDGHD
v 24 ohHl =3 Mg KYYSYYVEGRFTISRDNSKNTLFLOMYSLRAEDTAVYYCARDSSSWYRYFDYWGAGT
71E g (W02006/020870 2] ¥ =: 4) LVIVSS

218 |LC.010 =) LC.010 2] 74t A4 b 489 EIVLTOSPGTLSLSPGERATLSCRASQSVSSSYLAWYOQKPGAAPRLL IVGASSRAT
x A4 ofH =gt g GIPDRFSGSGSGTDFTLT I SRLEPEDFAVYYCOQVGSSFTFGPGTEVDIE
7t 9% (W02006/020879 2] A2 E: 5)

219 |Lc.010 9 LC.010 o] y &4 71d 952 QVQLVESGGGVVOPGRSLRLSCAASGFTFSNFGMHFVRQAPGEGLEWVAAINYDGHD
v =4 obul =it HE KYYAYYVKGRFTISRDNSKNTLELQMYSLRAEDTAVYYCARDSSSWYRYFDYWGQGT
7} 4= (W02006/020870 ¢] JEHZ: 6) LVTVSS

220 |LC.020 €] LC.0209] 7} A4 7E 499 QVQLVESGGGVVAPGRSLRLSCAASGFTFSNFGMHFVRQAPGEGLEWVAAIVYDGHD
x A4 obH] =il Al KYYSYYVEGRFTISRDNSKNTLFLOMYSLRAEDTAVYVCARDSSSWYRYFDYWGAGT
7 G99 (W02006/020870 &] ME¥IS: 7) LVIVSS

221 |LC.029 9 LC.020 2] ¢y 34 714 959 QVQLVESGGGVVOPGRSLRLSCAASGFTFSSYTMHRVRQAPGEGLEWVAV INVDGSN
v 4 otulmit A4 KYYVDSVEGRFTTSRDNSKITL YLQMNSLRAEDTAVYYCARKNWSFDENGQGTLVIV
7h e (M02008/029879 #] A =: 8) 55

222 | LC.019 9] LC.019 9] 7}= A4 7hd 999 EIVLTOSPATLSLSPGERATLSCRASQGVSEYLAWYQORPGAAPRLLIYDASNRATG
x A off| =l A Y IPARVSGSGPGTDFTLTISSLEPEDFAVDYCQORSNWQYTFGAGTKLET
71 e (W02006/020879 2] A E¥M3F: 9)

293 [ Lc.019 9 LC:0198] y &4 714 499 QRQLVEFGGGVVAPGRSLRLSCAASGF RSNV GMHWVRQAPGEGLEWVAVIWNDGSN
y =4 shrlz=4l Mg KYYVDSVKGRF 11SRDNSKNTLYLOMNSLRAEDTAVYYCARDRMGT YYYGMDVWGAG
7} =g (W02006/029879 2] <=8 E: 10) TIVIVSS
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224 |1€.033 9 LC.033 9] 715 A4 7hd 492 EIVLTQSPATLSLSPGERATLSCRASQSYSSYLAWY QKT GAAPRLLI YDASNRATG
x A4 obm| w4k HE IPARFSGSGSGTDFTLTISSLEPEDFAVYYCOORSHWTFGAGTRVET
71 g4 (W02006/020879 ] A EH5: 11)

225 |1C.033 9] LC.033 2] y 3] 718 999 EVOLLESGGGLVAPGGSLRLSCAASGF TFNSY AMSWVRQAPGEGLEWVSI I SGSGGF
v 54 opel =it M E TVVADSVEGRFTISRDNSRTTLYLOMNSLRAEDTAVYYCAKDRLVAPGTFDYWGAGA
7 e (W02006/020870 2] A|EH5: 12) LVTVSS

296 | LC.033 9] LC.033 2] WZF 13 B EIVLTOSPGTLSLSPGERATLSCRASQSVSSNYLAWYQQKPGQAPRLL IYGASSRAT
HE o 24 7h g9 o=yt HE GIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCOQYGSSFTFGPGTRVDIK
7k 49 (F02006/020870 2] MEH5: 16)

227 | LC.059 LC.059 9] ¢y 34 EVOLLESGGGLVAPGGSLRLSCAASGFTESSYAMWVRQAPGRGLEWVST ISGSGGF
v =4 7 g9 elmal 4E TYYADSVEGRFTISRDNSENTLYLOMNRLRAEDTAI VFCAKDDIPAAGTFDPWGQGT
Tl € (W02006/020879 2] AEHE: 17) LVIVSS

298 | LC.06O 2] LC.060 °] 3t Z 4 AIOLTQSPSSLSASVGDRVTITCRASQGISSALAWYQQKPGEAPKLL 1 VDVSSLESG
x A4 7 g9 9] obmj=it 4E VPSRFSGSGSGTDFTLTISSLAPEDFATYVCOQFNSYWTFGOGTEVELK
71H 49 (W02006/020879 2] M EHZE: 18)

220 | LC.060 2 LC.060 2] ¢ &4 EVOLLESGGGLVOPGGSLRLSCAASGFTFSSY AMSWVROAPGEGLEWVSLISGSGGL
v 4 7 g9 o) elmal HE TKYADSVKGREFTISRDNSKRTLYLOMNSLRAEDTAVYYCAKDILVIGALDYWGQGTL
71 e (W02006/020879 2] AEHZE: 19) VIVSS

230 | LC.063 2 LCc.083 2] y 34 EVOLLESGGGLVQPGGSLRLSCAASGFTFSSY AMNWVRQAPGEGLEWVST ISGSGGF
v =4 7hd gE 9] olmlilt ME TYYADSVEGRFTISRDNSKKTLYLOMSRLRAEDTAI VFCAKDDIPAAGTFDPWGAGT
7} €99 (02006/020879 ] ML= 20) LVTVSS

231 g0 Ay 8E12 44 DILMTOTPLSLPVSLGDOASISCRSSQSI VHGHNGNTYLEWHLOKPGQSPELLIYRYS
Ad @ 7he g o] elmralk 4E NRFSGVPDRFSGSGSGTDRTLK INRVEAEDLGVYYCFQGSHVPY TFGGGTRVETKR

- (US7,812,133 2] MEWHE: 13)

232 | g0 24 8E12 24 71 g9] ojrit DIVMTQTPLSLPVSLGDAASMYCRSSASPVHSNGNTVLHWYLQKPGQSPRLL IYKVS
b e MR (Us7,812,133 o] AL =: 14) | NRFSGVPDRFSGSGSGTDFTLK [SRVEARDLGVYFCSQSTHIPNTFGGGTRVEIKR

238 | i 1365 <) 71 g5 9] obm=4k QVOLOAPGAELVRPGASVKL SCRASGYTFTSYWLNWVEQRDGQGLEW I VMIDPSDSE
i ammm M8 (US7,812,133 ] HEAE: 15) THYNQVFKDKATLTVDESSSTAYMAL SSLTSEDSAVYYCIRGRGNFYGGSHAMEYWG

g =3

QGTLLTVSS
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180 22 A (US7,812,133 2| MBS 16) TNYNEKFKSKATLTVDESSSTAY IQLSSLTSEDSAVYYCTRERSPRYFDVWGAGTTL o Q3
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SEQUENCE LISTING
<110> Kymab Limited
<120> ANTIBODIES, USES & METHODS
<130> KYMBT/P60284PC
<140> GBPCT/GB2016/050565
<141> 2016-03-03
<150> US14/955843
<151> 2015-12-01

<150> US14/935937
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<151> 2015-11-09
<150> GB1516008.8
<151> 2015-09-09
<150> US14/811163
<151> 2015-07-28
<150> US14/700896
<151> 2015-04-30
<150> PCT/GB2015/050614
<151> 2015-03-03
<160> 234

<170> BiSSAP 1.3.6
<210> 1

<211> 384

<212> DNA

<213> Homo Sapiens
<400> 1

gaggtgcaac tggtggagtc tgggggagtc

tcctgtgecag cctcectggatt cacctttage
ccagggaagg ggctggagtg ggtctcaggt
gcagactcca tgaagggccg gttcaccatc
ctgcagatga acagcctgag agtcgaggac
ttaggtccga ttactttggt tcgggggggc
gggaccacgg tcaccgtctce ctca
<210> 2

<211> 128

<212> PRT

<213> Homo Sapiens
<400

> 2

ttggtacagc

agttatatta
attagtggta
tccagagaca
acggccgtat

tattactacg

cgggggggtce

tgacttgggt
gtggtggteg
attccaagaa
attactgtgc

gtatggacgt

cctgagactc

ccgccaggct
tacatactac
cacgctgtat
gaaagatcgg

ctggggccaa

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

1 5 10 15

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

Ile Met Thr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
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35 40 45
Ser Gly Ile Ser Gly Ser Gly Gly Gly Thr Tyr Tyr Ala Asp Ser

50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu
65 70 75
Leu Gln Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr
85 90 95
Ala Lys Asp Arg Leu Gly Pro Ile Thr Leu Val Arg Gly Gly Tyr
100 105 110
Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser

115 120 125

<210> 3

<211> 24

<212> DNA

<213> Homo Sapiens

<400> 3

ggattcacct ttagcagtta tatt
<210> 4

<211> 8

<212> PRT

<213> Homo Sapiens

<400> 4

Gly Phe Thr Phe Ser Ser Tyr Ile
1 5

<210> 5

<211> 24

<212> DNA

<213> Homo Sapiens

<400> 5

attagtggta gtggtggtgg taca
<210> 6

<211> 8

<212> PRT
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<213> Homo Sapiens
<400> 6
Ile Ser Gly Ser Gly Gly Gly Thr

1 5

<210> 7
<211> 63
<212> DNA
<213> Homo Sapiens
<400> 7
gcgaaagatc ggttaggtcce gattactttg gttcgggggg getattacta cggtatggac 60
gtce 63
<210> 8
<211> 21
<212> PRT
<213> Homo Sapiens
<400> 8
Ala Lys Asp Arg Leu Gly Pro Ile Thr Leu Val Arg Gly Gly Tyr Tyr
1 5 10 15
Tyr Gly Met Asp Val
20
<210> 9
<211> 15
<212> DNA
<213> Homo Sapiens
<400
>9
agttatatta tgact 15
<210> 10
<211> 5
<212> PRT
<213> Homo Sapiens
<400> 10
Ser Tyr Ile Met Thr

1 5
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<210> 11

<211> 51

<212> DNA

<213> Homo Sapiens

<400> 11

ggtattagtg gtagtggtgg tggtacatac tacgcagact ccatgaaggg ¢ 51
<210> 12

<211> 17

<212> PRT

<213> Homo Sapiens

<400> 12

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

1 5 10 15

<210> 13

<211> 57

<212> DNA

<213> Homo Sapiens

<400> 13

gatcggttag gtccgattac tttggttcgg gggggctatt actacggtat ggacgtc 57
<210> 14

<211> 19

<212> PRT

<213> Homo Sapiens

<400> 14

Asp Arg Leu Gly Pro Ile Thr Leu Val Arg Gly Gly Tyr Tyr Tyr Gly
1 5 10 15

Met Asp Val

<210> 15
<211> 321
<212> DNA

<213> Homo Sapiens
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<400> 15

gacatccaga tgacccagtc tccatcctce ctgtctgecat ctgtaggaga cagagtcacc 60
atcacttgcc gggcaagtca gagcattagec gactatttaa attggtatca gcagaaacca 120
gggaaagccc ctaagttcct gatctatget gcatccagtt tgcaaagtgg agtcccatca 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccgtcagecag tctgcaacct 240
gaagattttg caacttacta ctgtcaacag agttacagta cccctcggac gttcggccaa 300
gggaccaggg tggaaatcaa a 321
<210> 16

<211> 107

<212> PRT

<213> Homo Sapiens
<400> 16

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

1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Asp Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Phe Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

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

65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser Tyr Ser Thr Pro Arg
85 90 95
Thr Phe Gly Gln Gly Thr Arg Val Glu Ile Lys
100 105
<210> 17
<211> 18
<212> DNA
<213> Homo Sapiens
<400> 17

cagagcatta gcgactat 18
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<210> 18

<211> 6

<212> PRT

<213> Homo Sapiens
<400> 18

Gln Ser Ile Ser Asp Tyr

1 5
<210> 19

<211> 9

<212> DNA

<213> Homo Sapiens
<400> 19

gctgcatcce

<210> 20

<211> 3

<212> PRT

<213> Homo Sapiens
<400> 20

Ala Ala Ser

1

<210> 21

<211> 27

<212> DNA

<213> Homo Sapiens
<400> 21
caacagagtt acagtacccc tcggacg
<210> 22

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 22

GIn Gln Ser Tyr Ser Thr Pro Arg Thr

1 5
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<210> 23

<211> 33

<212> DNA

<213> Homo Sapiens

<400> 23

cgggcaagtc agagcattag cgactattta aat
<210> 24

<211> 11

<212> PRT

<213> Homo Sapiens

<400> 24

Arg Ala Ser Gln Ser Ile Ser Asp Tyr Leu Asn

1 5
<210> 25

<211> 21

<212> DNA

<213> Homo Sapiens
<400> 25
gctgcatcca gtttgcaaag t
<210> 26

<211> 7

<212> PRT

<213> Homo Sapiens
<400> 26

Ala Ala Ser Ser Leu Gln Ser

1 5

<210> 27

<211> 27

<212> DNA

<213> Homo Sapiens

<400> 27

caacagagtt acagtacccc tcggacg
<210> 28

<211> 9

10
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<212> PRT

<213> Homo Sapiens

<400> 28

Gln Gln Ser Tyr Ser Thr Pro Arg Thr
1 5

<210> 29

<211> 1365

<212> DNA

<213> Homo Sapiens

<400> 29

gaggtccagce tcgtggaaag cggaggagtg ctcgtgcage ctggaggcecag cctcaggetg 60
tcetgtgecg cctecggett caccttcage agcectacatca tgacctgggt gaggcaggcet 120
cccggaaaag gectggagtg ggtgtecgge atctceccggat ccggaggagg cacatactac 180
gccgacagceca tgaagggecg gttcaccatc agecgggaca atagcaagaa taccctctac 240
ctgcaaatga acagcctgcecg ggtggaggat accgecgtgt actactgcge caaagatagg 300
ctgggcececca ttaccctegt gaggggaggce tattactacg gcatggatgt gtggggccag 360
ggcaccaccg tgacagtgtc cagcgccage accaagggcc cttcegtgtt ccecctggee 420
ccttgcagca ggagcacctc cgaatccaca getgecctgg getgtcetggt gaaggactac 480
tttcccgage ccgtgaccgt gagcectggaac ageggegetce tgacatccgg cgtccacacce 540
tttcetgeeg tectgecagtce cteceggecte tactecectgt ccteegtggt gaccgtgect 600
agctcctcece tcggcaccaa gacctacacc tgtaacgtgg accacaaacc ctccaacacc 660
aaggtggaca aacgggtcga gagcaagtac ggccctcect geectecttg tectgeccecec 720
gagttcgaag gcggacccag cgtgttcectg ttcecectecta agecccaagga caccctcatg 780
atcagccgga cacccgaggt gacctgegtg gtggtggatg tgagceccagga ggaccctgag 840
gtccagttca actggtatgt ggatggcgtg gaggtgcaca acgccaagac aaagccccgg 900
gaagagcagt tcaactccac ctacagggtg gtcagegtge tgaccgtgcet gcatcaggac 960

tggctgaacg gcaaggagta caagtgcaag gtcagcaata agggactgcc cagcagcatc 1020
gagaagacca tctccaaggc taaaggccag ccccgggaac ctcaggtgta caccctgect 1080
cccagccagg aggagatgac caagaaccag gtgagectga cctgectggt gaagggattce 1140
tacccttcecg acatcgeegt ggagtgggag tccaacggec ageccgagaa caattataag 1200
accacccctce ccgtectega cagegacgga tecttettte tgtactccag getgaccegtg 1260

gataagtcca ggtggcagga aggcaacgtg ttcagetget ccgtgatgea cgaggeectg 1320
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cacaatcact acacccagaa gtccctgagce ctgtccctgg gaaag 1365

<210> 30

<211> 455

<212> PRT

<213> Homo Sapiens

<400> 30

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

1 5 10 15

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

20 25 30

Ile Met Thr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

Ser Gly Ile Ser Gly Ser Gly Gly Gly Thr Tyr Tyr Ala Asp Ser Met

50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Val Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Lys Asp Arg Leu Gly Pro Ile Thr Leu Val Arg Gly Gly Tyr Tyr
100 105 110

Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

115 120 125
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
130 135 140
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
145 150 155 160
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
165 170 175

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser

180 185 190

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr

- 170 -



Tyr Thr

210
Arg Val
225

Glu Phe

Asp Thr

Asp Val

Gly Val

290

Asn Ser

305

Trp Leu

Pro Ser

Glu Pro

Asn Gln

Thr Thr

Arg Leu

Cys Ser

195

Cys

Leu

Ser

275

Thr

Asn

Ser

355

Val

Val

Pro

Thr

Val

435

Asn

Ser

Met

260

Val

Tyr

340

Val

Ser

Pro

Val
420

Met

Val

Lys

His

Arg

Lys

325

Tyr

Leu

Trp

Val
405

Asp

His

Asp His

215
Tyr Gly
230

Pro Ser

Ser Arg

Asp Pro

Asn Ala

295

Val Val

310

Glu Tyr

Lys Thr

Thr Leu

Thr Cys

375
Glu Ser
390

Leu Asp

Lys Ser

Glu Ala

200

Lys Pro

Pro Pro

Val Phe

Thr Pro

265

280

Lys Thr

Ser Val

Lys Cys

Ile Ser

345
Pro Pro
360

Leu Val

Asn Gly

Ser Asp

Arg Trp

425

Leu His

440

Ser Asn

Cys Pro

235

Leu Phe

250

Gln Phe

Lys Pro

Leu Thr

315
Lys Val
330

Lys Ala

Ser Gln

Lys Gly

Gln Pro
395
Gly Ser

410

Asn His

205
Thr Lys Val Asp
220

Pro Cys Pro Ala

Pro Pro Lys Pro

255
Thr Cys Val Val
270
Asn Trp Tyr Val
285
Arg Glu Glu Gln
300

Val Leu His Gln

Ser Asn Lys Gly
335
Lys Gly Gln Pro
350
Glu Glu Met Thr
365

Phe Tyr Pro Ser

380

Glu Asn Asn Tyr

Phe Phe Leu Tyr

415

Gly Asn Val Phe
430

Tyr Thr Gln Lys

445
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Leu Ser Leu Ser Leu Gly Lys
450 455

<210> 31

<211> 642

<212> DNA

<213> Homo Sapiens

<400> 31

gacatccaga tgacccagtc cccttectee ctgtecgect

atcacctgcc gggccagceca gtccatcage gactacctga

ggcaaggccce ctaagttcect gatctacgece gettectcecec

aggttttccg gectcecggatce cggcaccgac ttcaccctga

gaggacttcg ccacctacta ctgccagcag agctacagca

ggcacccggg tggagatcaa gaggaccgtce getgecccct

agcgacgage agctgaaatc cggcaccgece tcegtggtcet

cctcgggagg ccaaggtgca gtggaaggtg gacaacgecc

gagagcgtga ccgagcagga ctccaaggac tccacatact

ctgtccaagg ccgattacga gaagcacaag gtgtacgcect

ctgtcctcece ccgtgaccaa gtcecttcaac cggggcegagt

<210> 32
<211> 214
<212> PRT

<213> Homo Sapiens
<

400> 32

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

20 25
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys
35 40

Tyr Ala Ala Ser Ser Leu GIn Ser Gly Val

50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

Leu

Ala

Pro

Val

ccgtgggaga cagggtgacce
actggtatca gcagaagccc
tgcagtccgg agtgcccage
ccgtgtccag cctgcagecce

cccccaggac atttggecag

ccgtgtttat cttcceecce
gcctgetgaa taacttctac
tgcagagcgg aaactcccag
ccctgtecte caccctgaca
gcgaggtgac ccaccaggga

gac

Ser Ala Ser Val Gly
15
Ser Ile Ser Asp Tyr
30
Pro Lys Phe Leu Ile
45
Ser Arg Phe Ser Gly

60

Ser Ser Leu Gln Pro
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65 70

75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser

85

90

Thr Phe Gly Gln Gly Thr Arg Val Glu Ile Lys

100

105

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

115 120

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe

130 135

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln

145 150

155

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser

165

170

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

180

185

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser

195 200

Phe Asn Arg Gly Glu Cys

210
<210> 33
<211> 381
<212> DNA
<213> Homo Sapiens
<400> 33
gaggtgcagt tggtggagtc tgggggagge
tcctgtgecag cctcectggatt cacttttage
ccagggaagg ggctggagtg ggtctcaact

gcagactccg tgaagggcecg attcaccata

ctgcaaatga acagcctgag agtcgaggac
ctcattatgg ctacggttcg gggaccctat
accacggtca ccgtctecte a

<210> 34

ttggtacagc
aactatgcca
attagcggaa

tccagagaca

acggeccgttt

tactacggta

Tyr Ser Thr

Arg Thr Val
110
Gln Leu Lys

125

Tyr Pro Arg
140

Ser Gly Asn

Thr Tyr Ser

Lys His Lys

190

Pro Val Thr

205

ctggggggtc
tgaactgggt
gtggtggtge

attccaggaa

tttactgtac

tggacgtctg

80
Pro Arg
95

Ala Ala

Ser Gly

Glu Ala

Ser Gln

160
Leu Ser
175

Val Tyr

Lys Ser

cctgagactc
ccgccaggct
cacaaggtat

cacggtgtat

gaaagatcgg

gggccraagsg
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<211> 127

<212> PRT

<213> Homo Sapiens

<400> 34

Glu Val Gln Leu Val Glu Ser Gly Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25

Ala Met Asn Trp Val Arg Gln Ala Pro
35 40
Ser Thr Ile Ser Gly Ser Gly Gly Ala
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp
65 70
Leu Gln Met Asn Ser Leu Arg Val Glu

85

Thr Lys Asp Arg Leu Ile Met Ala Thr
100 105

Gly Met Asp Val Trp Gly Gln Gly Thr

115 120

<210> 35

<211> 24

<212> DNA

<213> Homo Sapiens

<400> 35

ggattcactt ttagcaacta tgcc

<210> 36

<211> 8

<212> PRT

<213> Homo Sapiens

<400> 36

Gly Phe Thr Phe Ser Asn Tyr Ala

Gly Leu Val Gln Pro Gly Gly

10 15

Gly Phe Thr Phe Ser Asn Tyr

30

Gly Lys Gly Leu Glu Trp Val

45
Thr Arg Tyr Ala Asp Ser
60
Asn Ser Arg Asn Thr Val
75
Asp Thr Ala Val Phe Tyr

90 95

Val Arg Gly Pro Tyr Tyr
110
Thr Val Thr Val Ser Ser

125
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<210> 37

<211> 24

<212> DNA

<213> Homo Sapiens

<400> 37

attagcggaa gtggtggtge caca
<210> 38

<211> 8

<212> PRT

<213> Homo Sapiens

<400> 38

Ile Ser Gly Ser Gly Gly Ala Thr
1 5

<210> 39

<211> 60

<212> DNA

<213> Homo Sapiens

<400> 39

acgaaagatc ggctcattat ggctacggtt cggggaccct attactacgg tatggacgtc
<210> 40

<211> 20

<212> PRT

<213> Homo Sapiens

<400> 40

Thr Lys Asp Arg Leu Ile Met Ala Thr Val Arg Gly Pro Tyr Tyr Tyr

1 5 10 15
Gly Met Asp Val
20
<210> 41
<211> 15
<212> DNA

<213> Homo Sapiens
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<400> 41

aactatgcca tgaac 15
<210> 42

<211> 5

<212> PRT

<213> Homo Sapiens

<400> 42

Asn Tyr Ala Met Asn

1 5

<210> 43

<211> 51

<212> DNA

<213> Homo Sapiens

<400> 43

actattagcg gaagtggtgg tgccacaagg tatgcagact ccgtgaaggg ¢ 51
<210> 44

<211> 17

<212> PRT

<213> Homo Sapiens

<400> 44

Thr Ile Ser Gly Ser Gly Gly Ala Thr Arg Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 45

<211> 54

<212> DNA

<213> Homo Sapiens

<400> 45

gatcggctca ttatggctac ggttcgggga ccctattact acggtatgga cgte 54
<210> 46

<211> 18

<212> PRT

<213> Homo Sapiens
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<400> 46
Asp Arg Leu Ile Met Ala Thr Val Arg Gly Pro Tyr Tyr Tyr Gly Met

1 5 10 15

Asp Val

<210> 47
<211> 321
<212> DNA

<213> Homo Sapiens

<400> 47

gacatccaga tgacccagtc tccatcctce ctgtctgecat ctgtaggaga cagagtcacc 60
atcacttgcc gggcaagtca gagcattagc agctatttaa attggtatca gcagaaacca 120
gggaaagccc ctaacctcect gatctatget gcatccagtt tgcaaagtgg ggtcccatca 180
aggttcagtg gcagtggatc tgagacagat ttcactctca ccatcagcag tctgcaacct 240
gaagattttg caacttacta ctgtcaacag agtcacagtg tctcattcac tttcggecct 300
gggaccaaag tggatatcaa a 321
<210> 48

<211> 107

<212> PRT

<213> Homo Sapiens

<400> 48

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

1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr

20 25 30

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

35 40 45

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

50 55 60
Ser Gly Ser Glu Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 30

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ser His Ser Val Ser Phe
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85 90
Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105
<210> 49
<211> 18
<212> DNA
<213> Homo Sapiens
<400> 49

cagagcatta gcagctat

<210> 50

<211> 6

<212> PRT

<213> Homo Sapiens
<400> 50

Gln Ser Ile Ser Ser Tyr
1 5
<210> 51

<211> 9

<212> DNA

<213> Homo Sapiens
<400> 51

gctgcatcce

<210> 52

<211> 3

<212> PRT

<213> Homo Sapiens
<400> 52

Ala Ala Ser

1

<210> 53

<211> 27

<212> DNA

<213> Homo Sapiens

<400> 53

- 178 -

95

18
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caacagagtc acagtgtctc attcact
<210> 54
<211> 9

<

212> PRT

<213> Homo Sapiens

<400> 54

GIn Gln Ser His Ser Val Ser Phe Thr
1 5

<210> 55

<211> 33

<212> DNA

<213> Homo Sapiens

<400> 55

cgggcaagtc agagcattag cagctattta aat
<210> 56

<211> 11

<212> PRT

<213> Homo Sapiens

<400> 56

27

33

Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn

1 5
<210> 57

<211> 21

<212> DNA

<213> Homo Sapiens
<400> 57

gctgcatcca gtttgcaaag t

<210> 58

<211> 7

<212> PRT

<213> Homo Sapiens
<400> 58

Ala Ala Ser Ser Leu Gln Ser

10

21

- 179 -
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1 5

<210> 59

<211> 27

<212> DNA

<213> Homo Sapiens

<400> 59

caacagagtc acagtgtctc attcact 27
<210> 60

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 60

GIn Gln Ser His Ser Val Ser Phe Thr
1 5

<210> 61

<211> 1362

<212> DNA

<213> Homo Sapiens

<400> 61

gaagtgcaac tggtggagtc cggaggaggce ctggtgcage ctggaggaag cctgaggcetg 60
agctgtgccg ccageggett caccttcage aactacgceca tgaactgggt gaggcaggcec 120
cctggcaagg gactggagtg ggtctccacc atcagegget ccggaggege tacacggtac 180
gccgatageg tgaagggecg gtttaccatt tcccgggaca actcccggaa caccgtgtac 240
ctccagatga acagcctgag ggtggaggat accgecgtgt tctactgcac caaggacagg 300
ctgattatgg ccaccgtgag gggaccttac tactatggca tggatgtgtg gggccagggce 360
acaaccgtca ccgtgtcectce cgectceccacce aagggaccta gegtgttcecece tctegecccec 420
tgttccaggt ccacaagcga gtccaccget gecctcegget gtctggtgaa agactacttt 480
cccgageccg tgaccgtcete ctggaatage ggagcecctga cctecggegt gcacacattt 540
cccgeegtge tgcagagcecag cggactgtat agectgagceca gegtggtgac cgtgeccage 600
tccagectcg gcaccaaaac ctacacctge aacgtggacc acaagcecctc caacaccaag 660
gtggacaagc gggtggagag caagtacggce cccccttgec ctecttgtee tgeccctgag 720
ttcgagggag gaccctcegt gttectgttt ccccccaaac ccaaggacac cctgatgatce 780
tcccggacac ccgaggtgac ctgtgtggtce gtggacgtca gccaggagga ccccgaggtg 840
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cagttcaact ggtatgtgga

gagcagttca attccaccta
ctgaacggca aggagtacaa
aagaccatca gcaaggctaa
agccaggaag agatgaccaa
ccctecgaca tcecgeegtgga
acccctececg tgctcgatag

aagagcaggt ggcaggaggg

aatcactaca cccagaagag
<210> 62

<211> 454

<212> PRT

<213> Homo Sapiens

<400> 62

cggegtggag

cagggtggtg
gtgcaaggtg
gggccageceg
gaaccaagtg
gtgggagagce
cgacggcagce

caacgtgttc

cctcteectg

gtgcacaatg

agcgtgctga
tccaacaagg
agggagcccce
tccctgacct
aatggccagc
ttcetttetet

tcectgtteeg

tcceetgggcea

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu

1 5

Ser Leu Arg Leu Ser Cys Ala Ala

20

Ala Met Asn Trp Val Arg Gln Ala

35

40

10
Ser Gly Phe
25

Pro Gly Lys

Ser Thr Ile Ser Gly Ser Gly Gly Ala Thr Arg

50

55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser

65 70

Leu Gln Met Asn Ser Leu Arg Val

85

Thr Lys Asp Arg Leu Il

100

e Met Ala

75
Glu Asp Thr
90
Thr Val Arg

105

Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val

115

120

Ser Thr Lys Gly Pro Ser Val Phe

Pro Leu Ala

ccaaaaccaa gcccagggag

ccgtectgea tcaggattgg
gactgcccag ctccatcgag
aggtgtatac cctgcctcect
gcctggtgaa gggattctac
ccgagaacaa ctacaaaaca
acagccggcet gacagtggac

tgatgcacga ggccctgeac

ag

Val Gln Pro Gly Gly
15
Thr Phe Ser Asn Tyr
30
Gly Leu Glu Trp Val

45

Tyr Ala Asp Ser Val
60
Arg Asn Thr Val Tyr
80
Ala Val Phe Tyr Cys
95
Gly Pro Tyr Tyr Tyr

110

Thr Val Ser Ser Ala
125

Pro Cys Ser Arg Ser

- 181 -
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960
1020
1080
1140
1200
1260

1320

1362
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Thr
145

Pro

Val

Ser

Thr

Val

225

Phe

Thr

Val

Val

Ser

305

Leu

Ser

Pro

Gln

130

Ser

His

Ser

Cys

210

Leu

Ser

290

Thr

Asn

Ser

Val

370

Pro

Thr

Val
195

Asn

Ser

Met

275

Val

Tyr

Val

355

Ser

Ser

Val

Phe

180

Val

Val

Lys

His

Arg

Lys

Glu

340

Tyr

Leu

Thr

Thr

165

Pro

Thr

Asp

Tyr

Pro

245

Ser

Asp

Asn

Val

325

Lys

Thr

Thr

135
Ala Ala
150

Val Ser

Val Pro

His Lys

215

Gly Pro

230

Ser Val

Arg Thr

Pro Glu

Ala Lys

295

Val Ser

310

Tyr Lys

Thr Ile

Leu Pro

Cys Leu

375

Leu Gly Cys

Trp

Leu

Ser

200

Pro

Pro

Phe

Pro

Val

280

Thr

Val

Cys

Ser

Pro

360

Val

Asn

Gln

185

Ser

Ser

Cys

Leu

Lys

Leu

Lys

Lys

345

Ser

Lys

Ser

170

Ser

Ser

Asn

Pro

Phe

250

Val

Phe

Pro

Thr

Val

330

Gln

Gly

140
Leu Val Lys
155

Gly Ala Leu

Ser Gly Leu

Leu Gly Thr

205

Thr Lys Val
220

Pro Cys Pro

235

Pro Pro Lys

Thr Cys Val

Asn Trp Tyr

285

Arg Glu Glu
300

Val Leu His
315

Ser Asn Lys

Lys Gly Gln

Glu Glu Met

365

Phe Tyr Pro

380

Asp

Thr

Tyr
190

Lys

Asp

Pro

Val
270

Val

Pro
350

Thr

Ser

- 182 -

Tyr

Ser

175

Ser

Thr

Lys

Pro

Lys

255

Val

Asp

Phe

Asp

Leu

335

Arg

Lys

Asp

Phe

160

Leu

Tyr

Arg

240

Asp

Asp

Asn

Trp
320

Pro

Asn

Ile
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Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr

385

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

390

405

395

410

Lys Thr
400
Ser Arg

415

Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys

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

435

420

425

440

Ser Leu Ser Leu Gly Lys

450
<210> 63
<211> 642
<212> DNA
<213> Homo
<400> 63
gacatccaga
atcacctgca
ggcaaggccc

aggtttagceg

gaggacttcg
ggcaccaagg
tccgatgaac
Ccccagggagg
gagagcgtga
ctgtccaagg

ctgagctccc

<210> 64

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

<400> 64

Sapiens

tgacccagtc
gggcctecca
ccaacctgct

gctccggaag

ccacctacta
tggacatcaa
agctgaagag
ccaaggtgca
ccgagcagga
ccgactacga

ccgtgaccaa

Sapiens

cccettectece
aagcatctcc
gatctacgct

cgagaccgac

ctgccagcaa
gaggaccgtg
cggcaccgct
gtggaaggtg
ctccaaggac
gaagcacaaa

gtcctttaac

ctgagcgcta
tcctacctga
gcectectece

ttcaccctga

tcccacageg
gcegeccecct
agcgtggtgt
gacaatgccc
agcacctaca
gtgtacgcect

aggggcgagt

430

445

gcgtgggaga
actggtacca
tccagtccgg

ccatctcectce

tgtccttcac
ccgtgttcat
gccetgetgaa
tgcagtccgg
gecetgtectce
gcgaagtgac

gcC

Ser Leu

tagggtgacc
gcagaaaccc
cgtgcctage

cctgcagccc

cttcggceccc
ctttcceecee
caacttctac
caacagccag
caccctgacc

ccatcagggc

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

- 183 -
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180
240

300
360
420
480
540
600

642
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1

Asp Arg Val

Leu Asn Trp
35

Tyr Ala Ala

Ser Gly Ser
65

Glu Asp Phe

Thr Phe Gly

Pro Ser Val

115
Thr Ala Ser
130
Lys Val Gln
145

Glu Ser Val

Ser Thr Leu

Thr
20

Tyr

Ser

Pro
100

Phe

Val

Trp

Thr

Thr

180

Ser

Thr

Thr

85

Val

Lys

165

Leu

Ala Cys Glu Val Thr

195

Thr Cys

Gln Lys

Leu Gln

55
Asp Phe
70

Tyr Tyr

Thr Lys

Phe Pro

Cys Leu

135
Val Asp
150

Gln Asp

Ser Lys

His Gln

Phe Asn Arg Gly Glu Cys

210

<210> 65

<211> 372

<212> DNA

<213> Homo Sapiens

<400> 65

Arg

Pro

40

Ser

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Gly
200

10
Ala Ser
25

Gly Lys

Gly Val

Leu Thr

Asp Ile
105

Ser Asp

Asn Asn

Ala Leu

Lys Asp

170

Asp Tyr

185

Leu Ser

Pro

75

Ser

Lys

Phe

155

Ser

Ser

Ser

Pro

Ser

60

Ser

His

Arg

Tyr

140

Ser

Thr

Lys

Pro

Ile

Asn

45

Arg

Ser

Ser

Thr

Leu

125

Pro

Tyr

His

Val

205

Ser
30

Leu

Phe

Leu

Val

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

- 184 -

15

Ser

Leu

Ser

Ser

Ser

Leu

175

Val

Lys

Tyr

Pro
80

Phe

160

Ser

Tyr

Ser
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caggtgcage tggtggagtc tgggggaggce ttggtcaage
tcctgtgcag cctctegatt caccctcagt gactactaca

ccagggaagg ggctggagtg ggtttcatac attagtagta

gcagactctg tgaagggccg attcaccatc tccagggaca
ctgcaaatga acagcctgag agccgaggac acggcecgtgt
agtgggagct actgggacta ctactacggt atggacgtct
accgtctcect ca

<210> 66

<211> 124

<212> PRT

<213> Homo Sapiens

<400> 66

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Arg Phe

20 25
Tyr Met Thr Trp Ile Arg Gln Ala Pro Gly Lys
35 40
Ser Tyr Ile Ser Ser Ser Gly Asn Thr Ile Tyr
50 95
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
65 70 75

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

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

<210> 67

<211> 24

<212> DNA

<213> Homo Sapiens

ctggagggtc cctgagactc

tgacctggat ccgccaggct

gtggtaatac catatactac

acgccaagaa ctcactgtat

attactgtgc gagagatctg

ggggccaagg gaccacggtce

Val

Thr

Lys Pro Gly Gly
15

Leu Ser Asp Tyr

30

Gly Leu Glu Trp Val

Tyr
60

Lys

Ala

Tyr

Ser

45

Ala Asp Ser Val

Asn Ser Leu Tyr
80

Val Tyr Tyr Cys

95
Tyr Gly Met Asp

110

- 185 -
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180
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360

372
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<400> 67

cgattcaccc tcagtgacta ctac 24
<210> 68

<211> 8

<212> PRT

<213> Homo Sapiens

<400> 68

Arg Phe Thr Leu Ser Asp Tyr Tyr

1 5

<210> 69

<211> 24

<212> DNA

<213> Homo Sapiens

<400> 69

attagtagta gtggtaatac cata 24
<210> 70

<211> 8

<212> PRT

<213> Homo Sapiens

<400> 70

[le Ser Ser Ser Gly Asn Thr Ile
1 5

<210> 71

<211> 51

<212> DNA

<213> Homo Sapiens

<400> 71

gcgagagatc tgagtgggag ctactgggac tactactacg gtatggacgt c 51
<210> 72

<211> 17

<212> PRT

<213> Homo Sapiens

<400> 72
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Ala Arg Asp Leu Ser Gly Ser Tyr Trp Asp Tyr Tyr Tyr Gly Met Asp

1 5 10

Val

<210> 73

<211> 15

<212> DNA

<213> Homo Sapiens
<400> 73
gactactaca tgacc
<210> 74

<211> 5

<212> PRT

<213> Homo Sapiens
<400> 74

Asp Tyr Tyr Met Thr
1 5
<210> 75

<211> 51

<212> DNA

<213> Homo Sapiens

<400> 75

tacattagta gtagtggtaa taccatatac tacgcagact ctgtgaaggg c

<210> 76

<211> 17

<212> PRT

<213> Homo Sapiens

<400> 76

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

1 5 10

Gly

<210> 77

<211> 45

15

15

15

51
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<212> DNA

<213> Homo Sapiens

<400> 77

gatctgagtg ggagctactg ggactactac tacggtatgg acgtc 45
<210> 78

<211> 15

<212> PRT

<213> Homo Sapiens

<400> 78

Asp Leu Ser Gly Ser Tyr Trp Asp Tyr Tyr Tyr Gly Met Asp Val

1 5 10 15

<210> 79
<211> 321
<212> DNA

<213> Homo Sapiens

<400> 79

gccatccagt tgacccagtc tccatcctcee ctgtctacat ctgtaggaga cagagtcacc 60
atcgcttgec gggcaagtca gggcattaac aatgctttag cctggtatca gcagaaacca 120
gggaaagctc ctaagctcct gatctatgat gcctccagtt tggaaagtgg ggtcccatca 180
aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagect 240
gaagattttg caacttatta ctgtcaacag tttaatagtt accctcggac gttcggccaa 300
gggaccaagg tggaaatcaa a 321
<210> 80

<211> 107

<212> PRT

<213> Homo Sapiens

<400> 80

Ala Tle Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Thr Ser Val Gly

1 5 10 15

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

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

35 40 45

- 188 -

SIHS31 10-2017-0123637



Tyr Asp Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly

50 55

60

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

65 70 75

80

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

85 90
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 81
<211> 18
<212> DNA
<213> Homo Sapiens
<400> 81

cagggcatta acaatgct

<210> 82

<211> 6

<212> PRT

<213> Homo Sapiens
<400> 82

Gln Gly Ile Asn Asn Ala
1 5
<210> 83

<211> 9

<212> DNA

<213> Homo Sapiens
<400> 83

gatgcctcce

<210> 84

<211> 3

<212> PRT

<213> Homo Sapiens
<400> 84

Asp Ala Ser

- 189 -

95

18
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1

<210> 85

<211> 27

<212> DNA

<213> Homo Sapiens

<400> 85

caacagttta atagttaccc tcggacg
<210> 86

<211> 9

<

212> PRT

<213> Homo Sapiens

<400> 86

GIn Gln Phe Asn Ser Tyr Pro Arg Thr
1 5

<210> 87

<211> 33

<212> DNA

<213> Homo Sapiens

<400> 87

cgggcaagtc agggcattaa caatgcttta gcc
<210> 88

<211> 11

<212> PRT

<213> Homo Sapiens

<400> 88

27

33

Arg Ala Ser Gln Gly Ile Asn Asn Ala Leu Ala

1 5
<210> 89

<211> 21

<212> DNA

<213> Homo Sapiens
<400> 89

gatgcctcca gtttggaaag t

10

21

- 190 -
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<210> 90
<211> 7
<212> PRT
<213> Homo

<400> 90

Sapiens

Asp Ala Ser Ser Leu Glu Ser

1

<210> 91
<211> 27
<212> DNA
<213> Homo
<400> 91
caacagttta
<210> 92
<211> 9
<212> PRT
<213> Homo

<400> 92

5

Sapiens

atagttaccc tcggacg

Sapiens

GIn Gln Phe Asn Ser Tyr Pro Arg Thr

1

<210> 93
<211> 369
<212> DNA
<213> Homo
<400> 93

gaggtgcagce

tcctgtgcag
CCagggaagg
gactacgctg
ctgtatctgc
gattttctat
gtctcectcea
<210> 94

<211> 123

5

Sapiens

tggtggagtc tgggggaggc

cctctggatt cactttcagt
ggctggagtg ggttggeegt
cacccgtgaa aggcagattc
aaatgaacag cctgaaaacc

ggttcgggga gtteectttt

ttggtaaagc

aacgcctgga
attaaaagca
accatctcaa
gaggacacag

gactactggg

ctggggggtce

tgagctgggt
aaactgaagg
gagatgattc
ccgtgtatta

gccagggaac

- 191 -

ccttagactc

ccgccaggct
tgggacaaca
aaaaaacacg
ctgtaccaca

cctggtcacc

27

60

120

180

240

300

360

369
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<212> PRT

<213> Homo Sapiens
<

400> 94

Glu Val Gln Leu Val Glu Ser Gly Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25
Trp Met Ser Trp Val Arg Gln Ala Pro
35 40

Gly Arg Ile Lys Ser Lys Thr Glu Gly

50 55

Pro Val Lys Gly Arg Phe Thr Ile Ser

65 70

Leu Tyr Leu Gln Met Asn Ser Leu Lys

85

Tyr Cys Thr Thr Asp Phe Leu Trp Phe
100 105

Trp Gly Gln Gly Thr Leu Val Thr Val

115 120
<210> 95

<211> 24

<212> DNA

<213> Homo Sapiens

<400> 95

ggattcactt tcagtaacgc ctgg
<210> 96

<211> 8

<212> PRT

<213> Homo Sapiens

<400> 96

Gly Phe Thr Phe Ser Asn Ala Trp

1 5

Gly Leu Val Lys Pro Gly Gly
10 15
Gly Phe Thr Phe Ser Asn Ala
30
Gly Lys Gly Leu Glu Trp Val
45
Gly Thr Thr Asp Tyr Ala Ala

60

Arg Asp Asp Ser Lys Asn Thr
75 80
Thr Glu Asp Thr Ala Val Tyr
90 95
Gly Glu Phe Pro Phe Asp Tyr
110

Ser Ser

- 192 -
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<210> 97

<211> 30

<212> DNA

<213> Homo Sapiens

<400> 97

attaaaagca aaactgaagg tgggacaaca 30
<210> 98

<211> 10

<212> PRT

<213> Homo Sapiens

<400> 98

Ile Lys Ser Lys Thr Glu Gly Gly Thr Thr

1 5 10

<210> 99

<211> 42

<212> DNA

<213> Homo Sapiens

<400> 99

accacagatt ttctatggtt cggggagttc ccttttgact ac 42
<210> 100

<211> 14

<212> PRT

<213> Homo Sapiens

<400> 100

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

1 5 10

<210> 101

<211> 15

<212> DNA

<213> Homo Sapiens

<400> 101

aacgcctgga tgagce 15
<210> 102

<211> 5

- 193 -
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<212> PRT

<213> Homo Sapiens

<400> 102

Asn Ala Trp Met Ser

1 5

<210> 103

<211> 57

<212> DNA

<213> Homo Sapiens

<400> 103

cgtattaaaa gcaaaactga aggtgggaca acagactacg ctgcacccgt gaaaggce 57
<210> 104

<211> 19

<212> PRT

<213> Homo Sapiens

<400> 104

Arg Ile Lys Ser Lys Thr Glu Gly Gly Thr Thr Asp Tyr Ala Ala Pro
1 5 10 15

Val Lys Gly

<210> 105

<211> 36

<212> DNA

<213> Homo Sapiens
<400> 105

gattttctat ggttcgggga gttcectttt gactac 36

<210> 106

<211> 12

<212> PRT

<213> Homo Sapiens

<400> 106

Asp Phe Leu Trp Phe Gly Glu Phe Pro Phe Asp Tyr

1 5 10
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<210> 107
<211> 321
<212> DNA

<213> Homo Sapiens

<400> 107
gacatccaga tgacccagtc tccatcctce ctgtcectgecat ctgtaggaga cagagtcacc 60
atcacttgcc gggcgagtca gggcattage aattatttag cctggtatca gcagaaacca 120
gggaaaattc ctaagctcct gatctatget gcatccactt tgcaatcagg ggtcccatct 180
cggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcect 240
gaagatgttg caacttatta ctgtcaaaag tataacagtg cccctcggac gttcggccaa 300
gggaccaagg tggaaatcaa a 321
<210> 108
<211> 107
<212> PRT

<213> Homo Sapiens

<400> 108

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

1 5 10 15

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

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

35 40 45
Tyr Ala Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

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

Glu Asp Val Ala Thr Tyr Tyr Cys Gln Lys Tyr Asn Ser Ala Pro Arg

85 90 95
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

100 105

<210> 109

<211> 18
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<212> DNA

<213> Homo Sapiens
<400> 109
cagggcatta gcaattat
<210> 110

<211> 6

<212> PRT

<213> Homo Sapiens
<400> 110

Gln Gly Ile Ser Asn Tyr
1 5
<210> 111

<211> 9

<212> DNA

<213> Homo Sapiens
<400> 111
gctgcatcce

<210> 112

<211> 3

<212> PRT

<213> Homo Sapiens
<400> 112

Ala Ala Ser

1

<210> 113

<211

> 27

<212> DNA

<213> Homo Sapiens

<400> 113

caaaagtata acagtgcccc tcggacg
<210> 114

<211> 9

<212> PRT

<213> Homo Sapiens
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18
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<400> 114

GIn Lys Tyr Asn Ser Ala Pro Arg Thr
1 5

<210> 115

<211> 33

<212> DNA

<213> Homo Sapiens

<400> 115

cgggcgagtc agggcattag caattattta gcc
<210> 116

<211> 11

<212> PRT

<213> Homo Sapiens

<400> 116

33

Arg Ala Ser Gln Gly Ile Ser Asn Tyr Leu Ala

1 5

<210> 117

<211> 21

<212> DNA

<213> Homo Sapiens
<400> 117

gctgcatcca ctttgcaatce a
<210> 118

<211> 7

<212> PRT

<213> Homo Sapiens
<400> 118

Ala Ala Ser Thr Leu Gln Ser
1 5

<210> 119

<211> 27

<212> DNA

<213> Homo Sapiens

<400> 119

10

21

- 197 -
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caaaagtata acagtgcccce tcggacg 27
<210> 120

<211> 9

<212> PRT

<213> Homo Sapiens

<400> 120

Gln Lys Tyr Asn Ser Ala Pro Arg Thr
1 5

<210> 121

<211> 981

<212> DNA

<213> Homo Sapiens

<400> 121

gcttccacca agggceccatce cgtettcece ctggegecct getccaggag cacctccgag 60
agcacagccg ccctgggetg cctggtcaag gactacttcece ccgaaccggt gacggtgtceg 120
tggaactcag gcgecctgac cagceggegtg cacaccttec cggetgtect acagtcectca 180
ggactctact ccctcagcag cgtggtgacc gtgecctcca gecagettggg cacgaagacc 240
tacacctgca acgtagatca caagcccagc aacaccaagg tggacaagag agttgagtcc 300
aaatatggtc ccccatgcecc atcatgecca gecacctgagt tcctgggggg accatcagtce 360
ttcctgttce ccccaaaacc caaggacact ctcatgatct cccggacccce tgaggtcacg 420
tgcgtggtgg tggacgtgag ccaggaagac cccgaggtcc agttcaactg gtacgtggat 480
ggcgtggagg tgcataatgce caagacaaag ccgcegggagg agcagttcaa cagcacgtac 540
cgtgtggtca gecgtcectcac cgtcctgecac caggactgge tgaacggcaa ggagtacaag 600
tgcaaggtct ccaacaaagg cctcccgtec tccatcgaga aaaccatctc caaagccaaa 660
gggcagecce gagagcecaca ggtgtacacce ctgeccccat cccaggagga gatgaccaag 720
aaccaggtca gcctgacctg cctggtcaaa ggcttctacc ccagegacat cgecgtggag 780
tgggagagca atgggcagcec ggagaacaac tacaagacca cgcctceccecgt getggactce 840
gacggctect tcttectcecta cagcaggceta accgtggaca agagcaggtg gcaggagggg 900
aatgtcttct catgctccgt gatgcatgag getctgcaca accactacac acagaagagce 960
ctctecctgt ctctgggtaa a 981
<210> 122

<211> 327
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<212> PRT
<213> Homo Sapiens
<400> 122

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

1 5 10 15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr

65 70 75 80
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95
Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro
100 105 110
Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val

130 135 140
Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 160
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
165 170 175
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu

195 200 205
Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg

210 215 220
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Glu Pro
225

Asn Gln

Ile Ala

Thr Thr

Gln Val

Val Ser

Val Glu

Pro Pro

Tyr Thr

230

245

260

275

Arg Leu

290
Cys Ser
305

Leu Ser

<210> 123
<211> 981
<212> DNA
<213> Homo
<400> 123
gcttccacca
agcacagccg
tggaactcag
ggactctact
tacacctgca

aaatatggtc

ttcectgttee
tgcgtggtag
ggcgtggagg
cgtgtggtca
tgcaaggtct

gggcagecce

Thr Val

Val Met

Leu Ser

Leu Thr

Trp Glu

Val Leu

Asp Lys

His Glu

Cys

Ser

Asp
280
Ser

295

310

325

Sapiens

agggcccatc
ccectgggctg
gcgcecectgac
ccctcagcecag
acgtagatca

cceegtgecc

ccccaaaacce
tggacgtgag
tgcataatgc
gegtectcac
ccaacaaagg

gagagccaca

Leu Gly Lys

cgtcttcccec
cctggtcaag
cagcggegtg
cgtggtgacc
caagcccagce

atcatgccca

caaggacact
ccaggaagac
caagacaaag
cgtcgtgcac
ccteeegtcec

ggtgtacacc

235

Leu Val Lys Gly Phe Tyr

250

Asn Gly Gln Pro Glu Asn

265

Ser Asp Gly Ser Phe Phe

Arg Trp Gln Glu Gly Asn

Leu His Asn His Tyr Thr

315

ctggcgecct
gactacttcc
cacaccttcc
gtgccectceca
aacaccaagg

gcacctgagt

ctcatgatct
cccgaggtcec
C€Cgcggegags
caggactggc
tccatcgaga

ctgcccccat

Leu Pro Pro Ser Gln Glu Glu Met Thr

Pro Ser

Asn Tyr

Lys
240
Asp
255

Lys

270

285

300

gctccaggag
ccgaaccggt
cggctgtcect
gcagettggg
tggacaagag

tcctgggggg

cccggacccece
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc

cccaggagga

Leu Tyr

Val Phe

Gln Lys

Ser

Ser

Ser

320

cacctccgag
gacggtgtcg
acagtcctca
cacgaagacc
agttgagtcc

accatcagtc

tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa

gatgaccaag

- 200 -

60
120
180
240
300

360

420
480
540
600
660

720

ZIHSd 10-2017-0123637



aaccaggtca

tgggagagca
gacggctcect
aatgtcttct
ctcteectgt
<210> 124
<211> 327
<212> PRT
<213> Homo
<400> 124
Ala Ser Thr
1

Ser Thr Ser

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

Tyr Thr Cys

Arg Val Glu

Glu Phe Leu

115

Asp Thr Leu
130

Asp Val Ser

145

Gly Val Glu

gectgacctg cctggtcaaa ggcttcectace

atgggcagec ggagaacaac tacaagacca
tcttectcta cagcaggeta accgtggaca
catgctccgt gatgcatgag getctgcaca

ctctgggtaa a

Sapiens

Lys Gly Pro Ser Val Phe Pro Leu
5 10

Glu Ser Thr Ala Ala Leu Gly Cys

20 25
Pro Val Thr Val Ser Trp Asn Ser
40
Thr Phe Pro Ala Val Leu Gln Ser
95
Val Val Thr Val Pro Ser Ser Ser
70 75

Asn Val Asp His Lys Pro Ser Asn

85 90
Ser Lys Tyr Gly Pro Pro Cys Pro
100 105
Gly Gly Pro Ser Val Phe Leu Phe
120
Met Ile Ser Arg Thr Pro Glu Val
135

GIn Glu Asp Pro Glu Val Gln Phe

150 155

Val His Asn Ala Lys Thr Lys Pro

ccagcgacat cgccgtggag

cgecteecgt getggactcee
agagcaggtg gcaggagggg

accactacac gcagaagagc

Ala Pro Cys Ser Arg
15

Leu Val Lys Asp Tyr

30
Gly Ala Leu Thr Ser
45
Ser Gly Leu Tyr Ser
60
Leu Gly Thr Lys Thr
80

Thr Lys Val Asp Lys

95
Ser Cys Pro Ala Pro
110
Pro Pro Lys Pro Lys
125
Thr Cys Val Val Val
140

Asn Trp Tyr Val Asp

160

Arg Glu Glu GIn Phe
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Asn Ser Thr Tyr
180

Trp Leu Asn Gly

195

Ser Ile

Pro Ser

210
Pro Gln Val
225
Asn Val Ser
Val Glu

260
Thr

Thr Pro Pro

275

Arg Leu Thr Val
290

Cys Ser Val Met
305
Leu Ser Leu Ser
<210> 125
<211> 981
<212> DNA
<213> Homo
<400> 125

gcttccacca

agcacagccg
tggaactcag
ggactctact
tacacctgca

aaatatggtc

agggcccatc

ccetgggctg
gcgcecectgac
ccctcagcag
acgtagatca

ccccatgecc

165
Arg Val Val

Lys Glu Tyr

Glu Lys Thr

215

Tyr Thr Leu

230

Leu Thr Cys
245

Trp Glu Ser

Val Leu Asp

Asp Lys Ser
295
His Glu

310
Leu Gly Lys

325

Sapiens

Ser

Lys

200

Pro

Leu

Asn

Ser

280

Arg

Leu

cgtcttcccc

cctggtcaag
cagcggcegtg
cgtggtgacc
caagcccage

atcatgccca

170
Val Leu Thr
185
Cys Lys Val

Ser Lys

Pro Ser

Val Lys

250
Gly Gln Pro
265

Asp Gly Ser

Trp Gln Glu

His Asn His

315

ctggcgecect

gactacttcc
cacaccttcc
gtgccectceca
aacaccaagg

gcacctgagt

175

Val Val His Gln Asp

190

Ser Asn Lys

205

Lys Gly Gln

220

Glu Glu Met

Phe Tyr Pro

Glu Asn Asn

Gly Leu

Pro Arg

Thr Lys
240
Ser Asp
255

Tyr Lys

270

Phe Phe Leu

285

Gly Asn Val

300

Tyr Thr Gln

gctccaggag

ccgaaccggt
cggetgtect
gcagettggg
tggacaagag

tcctgggggg

Tyr Ser

Phe Ser

Lys Ser

320

cacctccgag

gacggtgtcg
acagtcctca
cacgaagacc
agttgagtcc

accatcagtc
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ttcetgttec

tgegtggtgg

ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccce
aaccaggtca
tgggagagca

gacggctcect

aacgtcttct
ctcteectgt
<210> 126
<211> 327
<212> PRT
<213> Homo

<400> 126

CCCCaaaacc

tggacgtgag

tgcataatgc
gegtectcac
ccaacaaagg
gagagccaca
gcctgacctg

atgggcagcc

tcttectcta

catgctccgt

ctctgggtaa

Sapiens

caaggacact

ccaggaagac

caagacaaag
cgtcctgcac
ccteeegtcec
ggtgtacacc
cctggtcaaa
ggagaacaac

cagcaagctc

gatgcatgag

a

Ala Ser Thr Lys Gly Pro Ser Val

1

5

Ser Thr Ser Glu Ser Thr Ala Ala

20

Phe Pro Glu Pro Val Thr Val Ser

35

40

Gly Val His Thr Phe Pro Ala Val

50

55

Leu Ser Ser Val Val Thr Val Pro

65

70

Tyr Thr Cys Asn Val Asp His Lys

85

Arg Val Glu Ser Lys Tyr Gly Pro

100

Glu Phe Leu Gly Gly Pro Ser Val

ctcatgatct

cccgaggtcec

€Cgcggegagy
caggactggc
tccatcgaga
ctgcccccat
ggcttctacc
tacaagacca

accgtggaca

gctctgcaca

Phe Pro Leu
10

Leu Gly Cys

25

Trp Asn Ser

Leu Gln Ser

Ser Ser Ser
75
Pro Ser Asn
90

Pro Cys Pro

105

Phe Leu Phe

cccggaccecee

agttcaactg

agcagttcaa
tgaacggcaa
aaaccatctc
cccaggagga
ccagcgacat
cgecteecegt

agagcaggtg

accactacac

tgaggtcacg

gtacgtggat

cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgcecgtggag
gctggactcce

gCaggagesy

gcagaagagc

Ala Pro Cys Ser Arg

15

Leu Val Lys Asp Tyr

30

Gly Ala Leu Thr

45

Ser Gly Leu

60

Leu Gly Thr

Thr Lys Val

Ser Cys Pro

Ser

Tyr Ser

Lys Thr
80
Asp Lys
95

Ala Pro

110

Pro Pro Lys

Pro Lys
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Asp

Asp

145

Asn

Trp

Pro

225

Asn

Thr

Lys

Cys

305

Leu

115
Thr Leu Met
130

Val Ser Gln

Val Glu Val

Ser Thr Tyr
180
Leu Asn Gly
195
Ser Ser Ile
210

Pro Gln Val

Gln Val Ser

260
Thr Pro Pro
275

Leu Thr Val

290

Ser Val Met

Ser Leu Ser

<210> 127

<211> 981

<212> DNA

His

165

Arg

Lys

Tyr

Leu

245

Trp

Val

Asp

His

<213> Homo Sapiens

<400> 127

Ser Arg

135
Asp Pro
150

Asn Ala

Val Val

Glu Tyr

Lys Thr

215

Thr Leu

230

Thr Cys

Glu Ser

Leu Asp

Lys Ser

120 125
Thr Pro Glu Val Thr Cys Val Val
140
Glu Val Gln Phe Asn Trp Tyr Val
155

Lys Thr Lys Pro Arg Glu Glu Gln

170 175
Ser Val Leu Thr Val Leu His Gln
185 190
Lys Cys Lys Val Ser Asn Lys Gly
200 205
Ile Ser Lys Ala Lys Gly Gln Pro
220

Pro Pro Ser Gln Glu Glu Met Thr

235
Leu Val Lys Gly Phe Tyr Pro Ser
250 255
Asn Gly Gln Pro Glu Asn Asn Tyr
265 270
Ser Asp Gly Ser Phe Phe Leu Tyr
280 285

Arg Trp Gln Glu Gly Asn Val Phe

300
Leu His Asn His Tyr Thr Gln Lys

315

- 204 -

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser

320
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gccetccacca agggceccatce cgtettceceee ctggegecct
agcacggccg ccctgggetg cctggtcaag gactacttcee

tggaactcag gcgecctgac cagceggegtg cacaccttee

ggactctact ccctcagcag cgtggtgacc gtgecctcca
tacacctgca acgtagatca caagcccagc aacaccaagg
aaatatggtc ccccatgceccc accatgecca gegectgaat
ttcctgttcce ccccaaaacc caaggacact ctcatgatcet
tgcgtggtgg tggacgtgag ccaggaagac cccgaggtcece
ggcgtggagg tgcataatgce caagacaaag ccgcegggagg

cgtgtggtca gecgtcectcac cgtcctgecac caggactgge

tgcaaggtct ccaacaaagg cctcccgtca tcgatcgaga
gggcagecce gagagcecaca ggtgtacacce ctgeccccat
aaccaggtca gcctgacctg cctggtcaaa ggcttctacce
tgggagagca atgggcagcc ggagaacaac tacaagacca
gacggatcct tcttcctcecta cagcaggcecta accgtggaca
aatgtcttct catgctccgt gatgcatgag getctgcaca

ctctecectgt ctctgggtaa a

<210> 128

<211> 327

<212> PRT

<213> Homo Sapiens

<400> 128

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu

1 5 10

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys

20 25

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser

35 40

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser

50 55

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser

gctccaggag cacctccgag
ccgaaccagt gacggtgtcg

cggctgtcct acagtcectca

gcagcttggg cacgaagacc
tggacaagag agttgagtcc
ttgagggggg accatcagtce
cccggaccec tgaggtcacg
agttcaactg gtacgtggat
agcagttcaa cagcacgtac

tgaacggcaa ggagtacaag

aaaccatctc caaagccaaa
cccaggagga gatgaccaag
ccagcgacat cgccgtggag
cgccteecgt getggactcee
agagcaggtg gcaggagggg

accactacac acagaagagc

Ala Pro Cys Ser Arg
15
Leu Val Lys Asp Tyr
30
Gly Ala Leu Thr Ser
45

Ser Gly Leu Tyr Ser

60

Leu Gly Thr Lys Thr
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65

Tyr Thr Cys

Arg Val Glu

Glu Phe Glu

115
Asp Thr Leu
130
Asp Val Ser
145

Gly Val Glu

Asn Ser Thr

Trp Leu Asn
195
Pro Ser Ser
210
Glu Pro Gln
225

Asn Gln Val

Thr Thr Pro

275

Arg Leu Thr
290

Cys Ser Val

305

Asn

Ser

100

Met

Val

Tyr

180

Val

Ser

260

Pro

Val

Met

Val
85

Lys

His
165

Arg

Lys

Tyr

Leu

245

Trp

Val

Asp

His

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Lys

Thr

230

Thr

Leu

Lys

Glu

310

His Lys Pro

Gly Pro Pro
105

Ser Val Phe

120
Arg Thr Pro
135

Pro Glu Val

Ala Lys Thr

Val Ser Val

185
Tyr Lys Cys
200
Thr Ile Ser
215

Leu Pro Pro

Cys Leu Val

Ser Asn Gly
265
Asp Ser Asp
280
Ser Arg Trp
295

Ala Leu His

Ser
90

Cys

Leu

Lys
170

Leu

Lys

Lys

Ser

Lys

250

Asn

75

Asn

Pro

Phe

Val

Phe
155

Pro

Thr

Val

Pro

Ser

His

315

Thr Lys Val

Pro Cys Pro
110

Pro Pro Lys

125
Thr Cys Val
140

Asn Trp Tyr

Arg Glu Glu

Val Leu His

190
Ser Asn Lys
205
Lys Gly Gln
220

Glu Glu Met

Phe Tyr Pro

Glu Asn Asn
270
Phe Phe Leu
285
Gly Asn Val
300

Tyr Thr Gln

- 206 -

Asp

95

Pro

Val

Val

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

80

Lys

Pro

Lys

Val

Asp

160

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser

320
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Leu Ser Leu Ser Leu Gly Lys

<210> 129
<211> 981
<212> DNA
<213> Homo
<400> 129
gcctcecacca
tccaccgctg
tggaatagcg
ggactgtata

tacacctgca

aagtacggcc
ttcctgttte
tgtgtggtcg
ggcgtggagg
agggtggtga
tgcaaggtgt

ggccagecga

aaccaagtgt
tgggagagca
gacggcagct
aacgtgttct
ctcteectgt
<210> 130
<211> 981
<212> DNA
<213> Homo
<400> 130

gccagceacca

tccacagctg

tggaacagcg

325

Sapiens

agggacctag
ccecteggcetg
gagccctgac
gcctgageag

acgtggacca

ccecttgecc
cccccaaacce
tggacgtcag
tgcacaatgc
gegtgcetgac
ccaacaaggg

gggagececca

ccctgacctg
atggccagcc
tctttctcta
cctgttecegt

ccctgggcaa

Sapiens

cgtgttccect
tctggtgaaa
ctcecggegtg
cgtggtgacc

caagccctcc

tcettgtect
caaggacacc
ccaggaggac
caaaaccaag
cgtcctgcat
actgcccagce

ggtgtatacc

cctggtgaag
cgagaacaac
cagcecggctg
gatgcacgag

g

ctcgecccct
gactactttc
cacacatttc
gtgcccagcet

aacaccaagg

gccecctgagt
ctgatgatct
cccgaggtge
Ccccagggagg
caggattggc
tccatcgaga

ctgcctcecta

ggattctacc
tacaaaacaa
acagtggaca

gccectgeaca

gttccaggtc
ccgageccgt
ccgeegtgct
ccagcctcgg

tggacaagcg

tcgagggagg
cccggacacce
agttcaactg
agcagttcaa
tgaacggcaa
agaccatcag

gccaggaaga

cctcecgacat
ccecteecegt
agagcaggtg

atcactacac

cacaagcgag
gaccgtctcce
gcagagcagc
caccaaaacc

ggtggagage

acccteegtg
cgaggtgacc
gtatgtggac
ttccacctac
ggagtacaag
caaggctaag

gatgaccaag

cgcecgtggag
gctcgatage
gcaggagggc

ccagaagagc

agggcccttc cgtgttecce ctggecectt gcagcaggag cacctccgaa

ccctgggetg tectggtgaag gactactttc ccgageccgt gaccgtgage

gcgctcetgac atccggegtce cacaccttte ctgeegtcect gcagtectcee
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ggcctctact
tacacctgta
aagtacggcc
ttcetgttec

tgegtggtgg

ggcgtggagg
agggtggtca
tgcaaggtca
ggccageccce
aaccaggtga
tgggagtcca

gacggatcct

aacgtgttca
ctgagcctgt
<210> 131
<211> 981
<212> DNA
<213> Homo
<400> 131
gcctcecacca
agcacggcecg
tggaactcag

ggactctact

tacacctgca
aaatatggtc
ttcectgttee
tgegtggtag
ggcgtggagg
cgtgtggtca

tgcaaggtct

gggcagccecce

ccetgtectce
acgtggacca
ctceetgecc
ctcctaagcec

tggatgtgag

tgcacaacgc
gegtgcetgac
gcaataaggg
gggaacctca
gcctgacctg
acggccagcece

tctttctgta

getgceteegt

ccctgggaaa

Sapiens

agggcccatc
ccetgggctg
gcgcecectgac

ccctcagcecag

acgtagatca
ccccatgecc
ccccaaaacce
tggacgtgag
tgcataatgc
gegtectcac

ccaacaaagg

gagagccaca

cgtggtgacc
caaaccctcce
tcettgtect
caaggacacc

ccaggaggac

caagacaaag
cgtgctgcat
actgcccagce
ggtgtacacc
cctggtgaag
cgagaacaat

ctccaggctg

gatgcacgag

g

cgtctteccec
cctggtcaag
cagcggegtg

cgtggtgacc

caagcccagce
accatgccca
caaggacact
ccaggaagac
caagacaaag
cgtcctgceac

cctceegtcea

ggtgtacacc

gtgcctagcet
aacaccaagg
gccecccgagt
ctcatgatca

cctgaggtcc

cccecgggaag
caggactggc
agcatcgaga
ctgcctcecca
ggattctacc
tataagacca

accgtggata

gccectgceaca

ctggcgecect
gactacttcc
cacaccttcc

gtgccectceca

aacaccaagg
gcgcectecag
ctcatgatct
cccgaggtcec
CCgcggegags
caggactggc

tcgatcgaga

ctgcccccat

ccteectegg
tggacaaacg
tcgaaggegg
gcecggacacce

agttcaactg

agcagttcaa
tgaacggcaa
agaccatctc
gccaggagga
cttccgacat
ccecteeegt

agtccaggtg

atcactacac

gctccaggag
ccgaaccagt

cggctgtcect

gcagettggg

tggacaagag
ttgcgggggeg
cccggacccece
agttcaactg
agcagttcaa
tgaacggcaa

aaaccatctc

cccaggagga

caccaagacc
ggtcgagage
acccagcegtg
cgaggtgacc

gtatgtggat

ctccacctac
ggagtacaag
caaggctaaa
gatgaccaag
cgccgtggag
cctcgacagc

gcaggaaggce

ccagaagtcc

cacctccgag
gacggtgtcg
acagtcctca

cacgaagacc

agttgagtcc
accatcagtc
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag

Caaagccaaa

gatgaccaag

- 208 -
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aaccaggtca
tgggagagca
gacggatcct
aatgtcttct
ctcteectgt
<210> 132
<211> 327
<212> PRT

<213> Homo

<400> 132

gectgacctg cctggtcaaa ggcttcectace
atgggcagcc ggagaacaac tacaagacca
tcttectcta cagcaggeta accgtggaca
catgctccgt gatgcatgag gectctgcaca

ctctgggtaa a

Sapiens

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu

1

5 10

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys

20 25

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser

35

40

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser

50

55

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser

65

70 75

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn

85 90

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro

100 105

Pro Val Ala Gly Gly Pro Ser Val Phe Leu Phe

115

120

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val

130

135

Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe

145

150 155

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro

165 170

ccagcgacat cgccgtggag
cgecteecgt getggactcee
agagcaggtg gcaggagggg

accactacac acagaagagc

Ala Pro Cys Ser Arg
15
Leu Val Lys Asp Tyr
30
Gly Ala Leu Thr Ser
45
Ser Gly Leu Tyr Ser

60

Leu Gly Thr Lys Thr
80
Thr Lys Val Asp Lys
95
Pro Cys Pro Ala Pro
110
Pro Pro Lys Pro Lys

125

Thr Cys Val Val Val

140

Asn Trp Tyr Val Asp
160

Arg Glu Glu GIn Phe

175

- 209 -
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Asn Ser

Trp Leu

Thr

Asn

Tyr Arg Val

180

Gly Lys Glu

195

Pro Ser

210
Glu Pro
225

Asn Gln

Thr Thr

Ser

Val

Val

Pro

Ile Glu Lys

Val Tyr Thr

Val Ser

Tyr Lys
200
Thr Ile
215

Leu Pro

230

Ser Leu Thr

245

Glu Trp Glu

260

Pro Val Leu

275

Arg Leu
290
Cys Ser

305

Leu Ser

<210> 133
<211> 990
<212> DNA
<213> Homo
<400> 133
gcctcecacca
ggcacagegg
tggaactcag
ggactctact
tacatctgca

aaatcttgtg

Thr

Val

Val Asp Lys

Met His Glu

Cys Leu

Ser Asn

Asp Ser
280
Ser Arg
295

Leu

310

325

Sapiens

agggcccatc
ccectgggctg
gcgcecectgac
ccctcagcecag
acgtgaatca

acaaaactca

Leu Ser Leu Gly Lys

ggtctteece
cctggtcaag
cagcggegtg
cgtggtgacc
caagcccage

cacatgccca

Val Leu Thr

185

Cys Lys Val

Ser Lys

Gln

Pro Ser

235

Val Lys

250

Gly Gln Pro
265

Asp Gly Ser

Trp Gln Glu

His Asn His

315

ctggcaccct
gactacttcc
cacaccttcc
gtgccectceca
aacaccaagg

ccgtgeccag

Val Leu His

190

Ser Asn Lys
205

Lys Gly Gln

220

Glu Glu Met

Gly Phe Tyr Pro Ser

Glu Asn Asn
270
Phe Phe Leu
285
Gly Asn Val
300

Tyr Thr Gln

cctccaagag
ccgaaccggt
cggetgtect
gcagettggg
tggacaagaa

cacctgaact

-210 -

Gln Asp

Gly Leu

Pro Arg

Thr

Lys

240

Asp

255

Tyr Lys

Tyr Ser

Phe Ser

Lys Ser

320

cacctctggg
gacggtgtcg
acagtcctca
cacccagacc
agtggagccc

cgcgggeggcea

60

120

180

240

300

360
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ccgtcagtct
gaggtcacat
tacgtggacg
agcacgtacc
gagtacaagt
aaagccaaag

ctgaccaaga

gcegtggagt
ctggactccg
Ccagcagggga
cagaagagcc
<210> 134
<211> 330
<212> PRT
<213> Homo

<400> 134

tcctettece cccaaaacce
gcgtggtggt ggacgtgage
gcgtggaggt gcataatgcece
gtgtggtcag cgtcctcacc
gcaaggtctc caacaaagcc
ggcagcceccg agaaccacag

accaggtcag cctgacctgc

gggagagcaa tgggcagecg
acggctcctt cttcectetac
acgtcttctc atgctcegtg

tctcectgte tccgggtaaa

Sapiens

Ala Ser Thr Lys Gly Pro Ser Val

1

5

Ser Thr Ser Gly Gly Thr Ala Ala

Phe Pro Glu Pro Val Thr Val Ser

35

40

Gly Val His Thr Phe Pro Ala Val

50

55

Leu Ser Ser Val Val Thr Val Pro

65

70

Tyr Ile Cys Asn Val Asn His Lys

85

Lys Val Glu Pro Lys Ser Cys Asp

Pro Ala Pro Glu Leu Ala Gly Ala

115

120

aaggacaccc
cacgaagacc
aagacaaagc
gtcctgcacce
ctcccagecc
gtgtacaccc

ctggtcaaag

gagaacaact
agcaagctca

atgcatgagg

Phe Pro Leu
10

Leu Gly Cys

25

Trp Asn Ser

Leu Gln Ser

Ser Ser Ser
75

Pro Ser Asn

90
Lys Thr His
105

Pro Ser Val

tcatgatctc ccggacccct
ctgaggtcaa gttcaactgg
cgcgggagga gcagtacaac
aggactggct gaatggcaag
ccatcgagaa aaccatctcc
tgcceccatce ccgggatgag

gcttctatcc cagcgacatc

acaagaccac gcctceegtg

ccgtggacaa gagcaggtgg

ctctgcacaa ccactacacg

Ala Pro Ser Ser
15

Leu Val Lys Asp

30
Gly Ala Leu Thr
45
Ser Gly Leu Tyr
60

Leu Gly Thr Gln

Thr Lys Val Asp

95

Thr Cys Pro Pro
110

Phe Leu Phe Pro

125

-211 -

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

420
480
540
600
660
720

780

840
900
960

990
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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

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

<210> 135

<211> 321

<212> DNA

Asp Thr

Asp Val

Gly Val

165
Asn Ser
180

Trp Leu

Pro Ala

Glu Pro

Asn Gln

245

Thr Thr

Lys Leu

Cys Ser

Leu Ser

325

<213> Homo Sapiens

<400> 135

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

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

Thr

Glu

155

Lys

Ser

Lys

Pro

235

Leu

Asn

Ser

Arg

Leu

315

Pro Glu Val Thr Cys
140

Val Lys Phe Asn Trp

160
Thr Lys Pro Arg Glu
175
Val Leu Thr Val Leu
190
Cys Lys Val Ser Asn
205

Ser Lys Ala Lys Gly

220
Pro Ser Arg Asp Glu
240
Val Lys Gly Phe Tyr
255
Gly Gln Pro Glu Asn
270

Asp Gly Ser Phe Phe

285
Trp Gln Gln Gly Asn
300
His Asn His Tyr Thr
320

-212 -
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cgtacggtgg ccgcteecte cgtgttcate tteccacctt

ggcaccgett ctgtcgtgtg cctgetgaac aacttctacc
tggaaggtgg acaacgccct gcagtccggce aactcccagg
tccaaggaca gcacctactc cctgtcctcec accctgacce
aagcacaagg tgtacgcctg cgaagtgacc caccagggcec
tctttcaacc ggggcgagtg t

<210> 136

<211> 107

<212> PRT

<213> Homo Sapiens

<400> 136

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe

1 5 10
GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys
20 25
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
35 40
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
50 95

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser

65 70 75
Lys His Lys Val Tyr Ala Cys Glu Val Thr His
85 90
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 137

<211> 321

<212> DNA

<213> Homo Sapiens

<400> 137

cgaactgtgg ctgcaccatc tgtcttcatc ttcccgecat

ccgacgagca gctgaagtcc

cccgcegagge caaggtgceag
aatccgtgac cgagcaggac
tgtccaaggc cgactacgag

tgtctagccce cgtgaccaag

Pro Pro Ser Asp Glu

15
Leu Leu Asn Asn Phe
30
Asp Asn Ala Leu Gln
45
Asp Ser Lys Asp Ser
60

Lys Ala Asp Tyr Glu

80
Gln Gly Leu Ser Ser

95

ctgatgagca gttgaaatct

- 213 -
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120
180
240
300
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ggaactgect ctgttgtgtg cctgetgaat aacttctatc ccagagaggc caaagtacag 120
tggaaggtgg ataacgccct ccaatcgggt aactcccagg agagtgtcac agagcaggag 180
agcaaggaca gcacctacag cctcagcagce accctgacge tgagcaaagc agactacgag 240
aaacacaaag tctacgccgg cgaagtcacc catcagggec tgagetcgec cgtcacaaag 300
agcttcaaca ggggagagtg t 321
<210> 138
<211> 107
<212> PRT

<213> Homo Sapiens

<400> 138

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 Glu Ser Lys Asp Ser
50 95 60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys Val Tyr Ala Gly 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> 139
<211> 321
<212> DNA

<213> Homo Sapiens

<400> 139

cgaactgtgg ctgcaccatc tgtcttcatc ttcccgecat ctgatgageca gttgaaatct 60
ggaactgect ctgttgtgtg cctgetgaat aacttctatc ccagagaggc caaagtacag 120
cggaaggtgg ataacgcecct ccaatcgggt aactcccagg agagtgtcac agagcaggag 180

- 214 -
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agcaaggaca gcacctacag cctcagcagce accctgacge tgagcaaagc agactacgag 240
aaacacaaag tctacgcctg cgaagtcacc catcagggcec tgagctcgec cgtcacaaag 300
agcttcaaca ggggagagtg t 321
<210> 140
<211> 107
<212> PRT

<213> Homo Sapiens

<400> 140

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 Arg Lys Val Asp Asn Ala Leu Gln

35 40 45
Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Glu Ser Lys Asp Ser
50 95 60
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
85 90 95
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

100 105

<210> 141
<211> 321
<212> DNA

<213> Homo Sapiens

<400> 141

cgaactgtgg ctgcaccatc tgtcttcatc ttcccgecat ctgatgageca gttgaaatct 60
ggaactgect ctgttgtgtg cctgetgaat aacttctatc ccagagaggc caaagtacag 120
tggaaggtgg ataacgccct ccaatcgggt aactcccagg agagtgtcac agagcaggac 180
agcaaggaca gcacctacag cctcagcagc accctgacge tgagcaaagc agactacgag 240
aaacacaaac tctacgcctg cgaagtcacc catcagggcec tgagctcgec cgtcacaaag 300

- 215 -



agcttcaaca ggggagagtg t

<210> 142

<211> 107

<212> PRT

<213> Homo Sapiens

<400> 142

Arg Thr Val Ala Ala Pro Ser

1 5

Gln Leu Lys Ser Gly Thr Ala

20

Tyr Pro Arg Glu Ala Lys Val

35

Ser Gly Asn Ser Gln Glu Ser

50 55
Thr Tyr Ser Leu Ser Ser Thr
65 70
Lys His Lys Leu Tyr Ala Cys

85

Pro Val Thr Lys Ser Phe Asn

Val Phe Ile Phe
10
Ser Val Val Cys
25
Gln Trp Lys Val
40

Val Thr Glu Gln

Leu Thr Leu Ser

75

Glu Val Thr His
90

Arg Gly Glu Cys

100 105
<210> 143
<211> 321
<212> DNA
<213> Homo Sapiens
<400> 143
cgaactgtgg ctgcaccatc tgtcttcatc ttcccgecat

ggaactgcct

tggaaggtgg ataacgccct

ctgttgtgtg cctgctgaat

ccaatcgggt

aacttctatc

aactcccagg

agcaaggaca gcacctacag cctcagcaac accctgacge

aaacacaaag tctacgcctg cgaagtcacc catcagggcec

agcttcaaca ggggagagtg ¢

<210> 144

Pro Pro Ser Asp Glu
15
Leu Leu Asn Asn Phe
30
Asp Asn Ala Leu Gln
45

Asp Ser Lys Asp Ser

60
Lys Ala Asp Tyr Glu
80
Gln Gly Leu Ser Ser
95

ctgatgagca gttgaaatct

ccagagaggc caaagtacag
agagtgtcac agagcaggac
tgagcaaagc agactacgag

tgagctcgece cgtcacaaag

- 216 -
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<211> 107
<212> PRT
<213> Homo
<400> 144

Arg Thr Val

1

Gln Leu Lys

Tyr Pro Arg
35
Ser Gly Asn
50

Thr Tyr Ser

65

Lys His Lys

Pro Val Thr

<210> 145
<211> 312
<212> DNA
<213> Homo
<400> 145
cccaaggeca
aaggccacac

aaggcagatg

aacaacaagt
agaagctaca
acagaatgtt
<210> 146
<211> 104

<212> PRT

Sapiens

Ala Ala Pro Ser Val Phe Ile Phe

5 10
Ser Gly Thr Ala Ser Val Val Cys
20 25
Glu Ala Lys Val Gln Trp Lys Val
40
Ser Gln Glu Ser Val Thr Glu Gln
55

Leu Ser Asn Thr Leu Thr Leu Ser

70 75

Val Tyr Ala Cys Glu Val Thr His
85 90

Lys Ser Phe Asn Arg Gly Glu Cys

100 105

Sapiens

accccacggt cactctgttc ccgcecectect
tagtgtgtct gatcagtgac ttctacccgg

gcageeecgt caaggeggga gtggagacga

acgcggcecag cagctacctg agectgacge
gctgecaggt cacgcatgaa gggagcaccg

ca

Pro Pro Ser Asp Glu

15
Leu Leu Asn Asn Phe
30
Asp Asn Ala Leu Gln
45
Asp Ser Lys Asp Ser
60

Lys Ala Asp Tyr Glu

80
Gln Gly Leu Ser Ser

95

ctgaggagct ccaagccaac
gagctgtgac agtggcttgg

ccaaaccctc caaacagagc

ccgagcagtg gaagtcccac

tggagaagac agtggcccct

- 217 -
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<213> Homo

<400> 146

Sapiens

Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser Glu Glu

1

5 10 15

Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr

20 25 30

Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro Val Lys

35

40 45

Ala Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn Lys Tyr

50

55 60

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His

65

70 75 80

Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys

85 90 95

Thr Val Ala Pro Thr Glu Cys Ser

<210> 147
<211> 318
<212> DNA
<213> Homo
<400> 147
ggtcagccca
gccaacaagg
gcctggaagg
cagagcaaca

tcccacagaa

gccecctacag
<210> 148
<211> 106
<212> PRT
<213> Homo

<400> 148

100

Sapiens

aggccaaccc cactgtcact ctgttccege cctectcectga ggagetccaa

ccacactagt gtgtctgatc agtgacttct acccgggage tgtgacagtg

cagatggcag ccccgtcaag gegggagtgg agaccaccaa accctccaaa

acaagtacgc ggccagcagce tacctgagcec tgacgcccga gcagtggaag

gctacagetg ccaggtcacg catgaaggga gcaccgtgga gaagacagtg

aatgttca

Sapiens

-218 -
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Gly Gln Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser

5 10

15

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp

20 25 30

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro

35

40 45

Val Lys Ala Gly Val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn

50

55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys

65

70 75

80

Ser His Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val

85 90

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser

<210> 149
<211> 318
<212>

DNA
<213> Homo
<400> 149
ggtcagccca
gccaacaagg
gcctggaagg
cagagcaaca
tcccacagaa

gccecctacag

<210> 150

<211>

318

<212> DNA

<213> Homo

<400> 150

100 105

Sapiens

aggccaaccc cactgtcact ctgttcecege cctectetga
ccacactagt gtgtctgatc agtgacttct acccgggage
cagatggcag ccccgtcaag gegggagtgg agaccaccaa
acaagtacgc ggccagcagce tacctgagcec tgacgcccga
gctacagetg ccaggtcacg catgaaggga gcaccgtgga

aatgttca

Sapiens

95

ggagctccaa
tgtgacagtg
accctccaaa
gcagtggaag

gaagacagtg

ggccagecta aggecgetece ttetgtgace ctgtteccee catcctecga ggaactgcag

gctaacaagg ccaccctegt gtgectgatce agegacttct accctggege cgtgaccgtg

-219 -
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gcctggaagg ctgatagetce tcctgtgaag gecggegtgg aaaccaccac cccttccaag

cagtccaaca acaaatacgc cgcctcectece tacctgtceccece tgacccctga gcagtggaag

tcccaccggt
gctcectaccg agtgcetcec
<210>

151
<211> 318
<212> DNA
<213> Homo Sapiens

<400> 151

ggccagecta aagctgeccce cagegtcacce ctgtttecte

gccaacaagg ccaccctegt gtgectgate tccgacttcet

gcttggaaag ccgactccag ccctgtcaaa geecggegtgg

cagtccaaca acaagtacgc cgcctccage tatctctece

tcccaccggt

gcececcaccg agtgetcec

<210> 152
<211> 106
<212> PRT
<213> Homo Sapiens

<400> 152

Gly Gln Pro Lys Ala Asn Pro Thr Val Thr Leu

1 5
Glu Glu Leu Gln Ala Asn Lys
20
Phe Tyr Pro Gly Ala Val Thr
35

Val Lys Ala Gly Val Glu Thr

50 95
Lys Tyr Ala Ala Ser Ser Tyr
65 70
Ser His Arg Ser Tyr Ser Cys

85

cctactcctg tcaggtgacc cacgagggct

10
Ala Thr Leu Val
25
Val Ala Trp Lys
40

Thr Lys Pro Ser

Leu Ser Leu Thr

75

Gln Val Thr His
90

cctacagctg ccaagtgacc cacgagggcet ccaccgtgga aaagaccgtg

cctccagega ggagcetccag
atcccggcege tgtgaccgtg
agaccaccac accctccaag
tgacccctga gcagtggaag

ccaccgtgga aaagaccgtc

Phe Pro Pro Ser Ser
15
Cys Leu Ile Ser Asp
30
Ala Asp Gly Ser Pro
45

Lys Gln Ser Asn Asn

60

Pro Glu Gln Trp Lys
80

Glu Gly Ser Thr Val

95

- 220 -

180
240
300

318

60
120
180
240
300

318

ZIHSdl 10-2017-0123637



Glu Lys Thr Val Ala Pro Thr Glu Cys Ser

100
<210> 153
<211> 318
<212> DNA
<213> Homo Sapiens

<400> 153

ggtcagccca

gccaacaagg

gcctggaagg

Caaagcaaca

105

aggctgceccce ctceggtcact ctgttceege

ccacactggt gtgtctcata agtgacttct

cagatagcag ccccgtcaag gecgggagtgg

acaagtacgc ggccagcagce tatctgagcec

tcccacagaa gctacagcetg ccaggtcacg catgaaggga

gccecctacag aatgttca
<210> 154
<211> 106
<212> PRT
<213> Homo Sapiens
<400> 154

Gly Gln Pro Lys Ala Ala Pro

1 5
Glu Glu Leu GIn Ala Asn Lys
20
Phe Tyr Pro Gly Ala Val Thr
35
Val Lys Ala Gly Val Glu Thr
50 95

Lys Tyr Ala Ala Ser Ser Tyr

65 70
Ser His Arg Ser Tyr Ser Cys
85

Glu Lys Thr Val Ala Pro Thr

100

Ser Val

Ala Thr

25
Val Ala
40

Thr Thr

Leu Ser

GIn Val

Glu Cys

105

Thr Leu

10

Leu Val

Trp Lys

Pro Ser

Leu Thr

75
Thr His
90

Ser

cctcectetga ggagcettcaa

acccgggage cgtgacagtg

agaccaccac accctccaaa
tgacgcctga gcagtggaag

gcaccgtgga gaagacagtg

Phe Pro Pro Ser Ser

15
Cys Leu Ile Ser Asp
30
Ala Asp Ser Ser Pro
45
Lys GIn Ser Asn Asn
60

Pro Glu Gln Trp Lys

30
Glu Gly Ser Thr Val

95
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<210> 155
<211> 312
<212> DNA
<213> Homo
<400> 155
cccaaggctg
aaggccacac

aaggcagata

aacaacaagt
aaaagctaca
acggaatgtt
<210> 156
<211> 104
<212> PRT
<213> Homo

<400> 156

Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro

1

Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu

Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp

35

Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln

50

Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu

65

Lys Ser Tyr Ser Cys Gln Val Thr His Glu Gly

Thr Val Ala Pro Thr Glu Cys Ser

<210> 157

<211> 318

Sapiens

cceecteggt

tggtgtgtct

gcagcccecegt

acgcggecag

gctgccaggt

ca

Sapiens

20

100

5

85

70

cactctgttc ccaccctcect
cataagtgac ttctacccgg

caaggegggg gtggagacca

cagctacctg agcctgacge

cacgcatgaa gggagcaccg

55

40

25

10

90

75

ctgaggagct tcaagccaac

gagccgtgac agttgcectgg

ccacaccctc caaacaaagc

ctgagcagtg gaagtcccac

tggagaagac agttgcccct

Pro Ser Ser Glu Glu
15
[le Ser Asp Phe Tyr
30

Ser Ser Pro Val Lys
45
Ser Asn Asn Lys Tyr
60
GIn Trp Lys Ser His
80
Ser Thr Val Glu Lys

95

- 222 -
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<212> DNA

<213> Homo Sapiens

<400> 157

ggtcagccca

gccaacaagg

gcctggaagg

caaagcaaca

tcccacaaaa

gccecctacgg aatgttca

<210> 158

<211> 106

<212> PRT

<213> Homo Sapiens

<400> 158

Gly Gln Pro Lys Ala Ala Pro

1 5

Glu Glu Leu Gln Ala Asn Lys

20

Phe Tyr Pro Gly Pro Val Thr
35

Val Lys Ala Gly Val Glu Thr

50 55

Lys Tyr Ala Ala Ser Ser Tyr

65 70

Ser His Lys Ser Tyr Ser Cys

85
Glu Lys Thr Val Ala Pro Thr
100

<210> 159

<211> 318

<212>

DNA

<213> Homo Sapiens

Ser Val

Ala Thr

25

Val Ala
40

Thr Thr

Leu Ser

GIn Val

Glu Cys

105

Thr
10

Leu

Trp

Pro

Leu

Thr

90

Ser

aggctgceccc ctceggtcact ctgttcccac
ccacactggt gtgtctcata agtgacttct
cagatagcag ccccgtcaag gcgggggtgg
acaagtacgc ggccagcagce tacctgagcec

gctacagetg ccaggtcacg catgaaggga

Leu

Val

Lys

Ser

Thr
75

His

cctectetga ggagcettcaa

acccggggcec agtgacagtt
agaccaccac accctccaaa
tgacgcctga gcagtggaag

gcaccgtgga gaagacagtg

Phe Pro Pro Ser Ser
15
Cys Leu Ile Ser Asp
30
Ala Asp Ser Ser Pro

45

Lys Gln Ser Asn Asn

60

Pro Glu Gln Trp Lys
80

Glu Gly Ser Thr Val

95

- 223 -

60
120
180
240

300

318

ZIHSdl 10-2017-0123637



ZIHSdl 10-2017-0123637

<400> 159

ggtcagccca aggcetgeccce cteggtcact ctgtteccac cctectetga ggagcettcaa 60
gccaacaagg ccacactggt gtgtctcata agtgacttct acccgggagce cgtgacagtg 120
gcctggaagg cagatagcag ccccgtcaag gegggagtgg agaccaccac accctccaaa 180
caaagcaaca acaagtacgc ggccagcagce tacctgagec tgacgectga gcagtggaag 240
tcccacaaaa gcectacagetg ccaggtcacg catgaaggga gcaccgtgga gaagacagtg 300
gcecctacag aatgttca 318
<210> 160

<211>

106
<212> PRT

<213> Homo Sapiens

<400> 160

Gly Gln Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser

1 5 10 15

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp

20 25 30

Phe Tyr Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro

35 40 45

Val Lys Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn

50 55 60
Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys
65 70 75 80
Ser His Lys Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val
85 90 95
Glu Lys Thr Val Ala Pro Thr Glu Cys Ser
100 105
<210> 161
<211> 318
<212> DNA
<213> Homo Sapiens
<400> 161

ggtcagccca aggcectgeccce cteggtcact ctgtteccge cctectetga ggagcettcaa 60

- 224 -



gccaacaagg ccacactggt gtgtctcata agtgacttct

gcctggaagg cagatagcag ccccgtcaag gegggagtgg

Caaagcaaca

acaagtacgc ggccagcagce tacctgagcec

tcccacagaa gctacagcetg ccaggtcacg catgaaggga

gccecctacag aatgttca
<210> 162

<211> 106

<212> PRT

<213> Homo Sapiens
<400> 162

Gly Gln Pro Lys Ala Ala Pro

1 5
Glu Glu Leu Gln Ala Asn Lys
20
Phe Tyr Pro Gly Ala Val Thr
35
Val Lys Ala Gly Val Glu Thr
50 95

Lys Tyr Ala Ala Ser Ser Tyr

65 70
Ser His Arg Ser Tyr Ser Cys
85
Glu Lys Thr Val Ala Pro Thr
100

<210> 163

<211> 318

<212> DNA

<213> Homo Sapiens

<400> 163

ggtcagccca aggcectgeccce atcggtcact ctgtteccge cctectetga ggagcettcaa
gccaacaagg ccacactggt gtgcectgatc agtgacttct acccgggagce tgtgaaagtg

gcctggaagg cagatggcag ccccgtcaac acgggagtgg agaccaccac accctccaaa

Ser Val Thr

10
Ala Thr Leu
25
Val Ala Trp
40

Thr Thr Pro

Leu Ser Leu

Gln Val Thr
90
Glu Cys Ser

105

Leu

Val

Lys

Ser

Thr

75

His

acccgggage cgtgacagtg
agaccaccac accctccaaa
tgacgcctga gcagtggaag

gcaccgtgga gaagacagtg

Phe Pro Pro

Cys Leu Ile
30
Ala Asp Ser
45
Lys Gln Ser
60

Pro Glu Gln

Glu Gly Ser

- 225 -

Ser Ser

15

Ser Asp

Ser Pro

Asn Asn

Trp Lys

80
Thr Val

95

120
180
240
300

318

60
120

180
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cagagcaaca acaagtacgc ggccagcagce tacctgagec tgacgectga gcagtggaag 240
tcccacagaa gcectacagetg ccaggtcacg catgaaggga gcaccgtgga gaagacagtg 300
gcecctgeag aatgttca 318
<210> 164
<211> 106
<212> PRT

<213> Homo Sapiens

<400> 164

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

Glu Glu Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp

20 25 30

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

85 90 95

Glu Lys Thr Val Ala Pro Ala Glu Cys Ser
100 105

<210> 165

<211> 318

<212> DNA

<213> Homo Sapiens

<400> 165

ggtcagccca aggcectgeccece atcggtcact ctgttceccac cctectetga ggagcettcaa 60
gccaacaagg ccacactggt gtgtctcgta agtgacttct acccgggagce cgtgacagtg 120
gcctggaagg cagatggcag ccccgtcaag gtgggagtgg agaccaccaa accctccaaa 180
caaagcaaca acaagtatgc ggccagcagc tacctgagec tgacgcecccga gcagtggaag 240
tcccacagaa gctacagetg ccgggtcacg catgaaggga gcaccgtgga gaagacagtg 300

- 226 -



gccecectgeag aatgetct

<210> 166

<211> 106

<212> PRT

<213> Homo Sapiens

<400> 166

Gly Gln Pro Lys Ala Ala Pro

1 5

Glu Glu Leu Gln Ala Asn Lys
20

Phe Tyr Pro Gly Ala Val Thr

35

Val Lys Val Gly Val Glu Thr
50 55

Lys Tyr Ala Ala Ser Ser Tyr

65 70
Ser His Arg Ser Tyr Ser Cys
85

Glu Lys Thr Val Ala Pro Ala
100

<210> 167

<211> 615

<212>

DNA

<213> Homo Sapiens
<400> 167

atgggctggt cctgcatcat

Ser Val Thr Leu

10

Ala Thr Leu Val
25

Val Ala Trp Lys

40

Thr Lys Pro Ser

Leu Ser Leu Thr
75

Arg Val Thr His

90

Glu Cys Ser

105

cctgtttctg gtggccaccg

tacaaggatg acgacgataa gcgtatgaaa cagatcgaag

agcaaaatct

atcatatcga aaacgaaatt gcgcgtatca

ggcggtggea geggtggegg tageggeggt ggcagecagg

atccagtcca tcaaggtcca gttcaccgag tacaaaaagg

tcccaaaagg aggacgagat

catgaaggtg caaaacaact

ggcttctacc tgatctcect gaagggctac ttctcccagg

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

45

Lys Gln Ser Asn Asn

60

Pro Glu Gln Trp Lys
80

Glu Gly Ser Thr Val

95

ccaccggcegt gcacagegat
ataaaattga agagatcttg
aaaagctgat tggcgaacgt
tgtcccaccg ataccccagg
agaagggatt catcctgacc
ccgtgatcat caactgcgac

aggtgaacat ctccctgcac

- 227 -
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taccagaagg acgaggagcc cctgttccag ctgaagaagg tgaggtccgt gaattcectg
atggtggcca gcecctgaccta caaggacaag gtctacctga acgtgaccac cgacaacacc
agcctggacg acttccatgt caacggeggce gagcectgatcc tgatccatca gaaccccggce

gagttttgcg tectg

<210> 168

<211> 205

<212> PRT

<213> Homo Sapiens

<400> 168

Met Gly Trp Ser Cys

1

Val His

Glu Asp

Glu Ile

50

Phe Ile

Asn Ser

Gly Tyr

130

Glu Glu

145

Met Val

Thr Asp

Ser Asp

Lys Ile

35

Ala Arg

Gly Ser

Ser Ile

Leu Thr

100
Val Ile
115

Phe Ser

Pro Leu

Ala Ser

Asn Thr

5

Tyr Lys Asp Asp Asp

Glu Glu Ile

Ile Lys Lys
95
Gly Gly Gly
70

Lys Val Gln

85

Ser Gln Lys

Ile Asn Cys

Gln Glu Val
135

Phe Gln Leu

150
Leu Thr Tyr
165

Ser Leu Asp

Leu

40

Leu

Ser

Phe

Glu

Asp

120

Asn

Lys

Lys

Asp

25

Ser

Thr

Asp

105

Ile

Lys

Asp

Phe

Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

10 15

Asp Lys Arg Met Lys Gln Ile

Lys Ile Tyr His Ile Glu Asn
45
Gly Glu Arg Gly Gly Gly Ser
60
Val Ser His Arg Tyr Pro Arg
75 80

Glu Tyr Lys Lys Glu Lys Gly

90 95
Glu Ile Met Lys Val Gln Asn
110
Phe Tyr Leu Ile Ser Leu Lys
125
Ser Leu His Tyr Gln Lys Asp
140

Val Arg Ser Val Asn Ser Leu

155 160
Lys Val Tyr Leu Asn Val Thr
170 175

His Val Asn Gly Gly Glu Leu

- 228 -
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180 185 190
Ile Leu Ile His Gln Asn Pro Gly Glu Phe Cys Val Leu
195 200 205
<210> 169
<211> 615
<212> DNA

<213> Homo Sapiens

<400> 169

atgggctggt cctgcatcat cctgtttcetg gtggccaccg ccaccggegt gcacagcegat 60
tacaaggatg acgacgataa gcgtatgaaa cagatcgaag ataaaattga agagatcttg 120
agcaaaatct atcatatcga aaacgaaatt gcgcgtatca aaaagctgat tggcgaacgt 180
ggcggtggca geggtggegg tageggeggt ggcagecagg tgtcccacca ataccccagg 240
atccagtcca tcaaggtcca gttcaccgag tacaaaaagg aggagggatt catcctgacc 300
tcccaaaagg aggacgagat catgaaggtg caaaacaact ccgtgatcat caactgcgac 360
ggcttctacc tgatctcect gaagggctac ttctcccagg aggtgaacat ctcecctgeac 420
taccagaagg acgaggagcc cctgttccag ctgaagaagg tgaggtccgt gaattcectg 480
atggtggcca gcecctgaccta caaggacaag gtctacctga acgtgaccac cgacaacacc 540
agcctggacg acttccatgt caacggeggce gagctgatcc tgatccatca gaaccccggce 600
gagttttgeg tectg 615
<210> 170

<211> 205

<212> PRT

<213> Homo Sapiens

<400> 170

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser Asp Tyr Lys Asp Asp Asp Asp Lys Arg Met Lys Gln Ile

20 25 30

Glu Asp Lys Ile Glu Glu Ile Leu Ser Lys Ile Tyr His Ile Glu Asn
35 40 45
Glu Ile Ala Arg Ile Lys Lys Leu Ile Gly Glu Arg Gly Gly Gly Ser

50 55 60

- 229 -



Gly Gly Gly
65

Ile GIn Ser

Phe Ile Leu

Asn Ser Val
115
Gly Tyr Phe

130
Glu Glu

Pro

145

Met Val

Thr Asp Asn

Ile Leu Ile
195
<210> 171
<211> 1332
<212> DNA
<213> Homo

<400> 171

atgggctggt

cattgcgtgg
aacggcatgg
ggcttttaca
cggtccggcea
agggctggea
cccggecatt

gceggeaage

Ser Gly Gly Gly Ser
70
Lys Val Gln Phe

85

Thr Ser Gln Lys Glu
100
Ile Asn Cys Asp
120
Ser Gln Glu Val Asn
135
Leu Phe Gln Leu Lys

150

Ser Leu Thr Tyr Lys
165

Thr Ser Leu Asp Asp
180

His Gln Asn Pro Gly

200

Sapiens

cctgcatcat cctgtttctg

gcgacaccta tcecctccaac
tgagcaggtg cagccggtcc
acgacgtggt gtcctccaag
gcgagaggaa gcagctctge
cccagectct ggactcctac
tctceeetgg cgacaaccag

atacactgca gcctgcettcce

Gln Val Ser
75
Thr Glu Tyr

90

Asp Glu Ile
105

Gly Phe Tyr

Ile Ser Leu

Lys Val Arg

155

Asp Lys Val

170
Phe His Val
185

Glu Phe Cys

gtggccaccg

gacaggtgct
cagaataccg
ccctgcaagce
acagccaccc
aagcccggeg
gcttgcaage

aactcctccg

His Tyr

Lys Lys Glu

Met Lys Val

110

Leu Ser
125

His Tyr Gln

140

Val

Ser Asn

Tyr Leu Asn

Asn Gly Gly
190
Val

Leu

205

ccaccggcegt

gccacgagtg
tgtgtaggcc
cctgcacatg
aggacaccgt
tggattgtgc
cctggaccaa

acgctatctg

- 230 -

Pro Arg
80
Glu

95

Gln Asn

Leu Lys

Lys Asp

Ser Leu

160

Val Thr
175

Glu Leu

gcacagcctg

caggcctgga
ctgcggceccc
gtgcaacctg
ctgtaggtgt
tccttgecect
ctgtaccctg

cgaggatagg

60

120
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gaccccectg
caacccaccg
cctggaggaa
acccacacct
ttccecccaa
gtggtggatg

gaagtgcaca

gtgtccgtge
gtgtccaaca
cccecgggaac
gtgtccctga
tccaacggcc
tcattcttce

ttctectget

ctgagcccct
<210> 172
<211> 443
<212> PRT
<213> Homo

<400> 172

cCacacaacc ccaggagaca

aagcctggec caggacatcc

gggctgtgge cattgaaggt

gtcceeecttg tectgececect

agcccaagga caccctgatg

tgtcccacga ggaccctgaa

acgccaagac caagcctaga

tgaccgtgct gcaccaggat

aggccctgec tgceccccatce

cccaggtgta cacactgecc

cctgtctcgt gaaaggcettce

agcctgagaa caactacaag

tgtacagcaa gctgacagtg

ccgtgatgca cgaggecctg

ga

Sapiens

cagggccctce
caaggccctt
cgtatggatg
gaactgctgg
atctcccgga
gtgaagttca

gaggaacagt

tggctgaacg
gaaaagacca
cctagcaggg
tacccctceceg
accacccecce
gacaagtccc

cacaaccact

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val

1

5

10

Val His Ser Leu His Cys Val Gly Asp Thr Tyr

20

25

Cys Cys His Glu Cys Arg Pro Gly Asn Gly Met

35

40

Arg Ser Gln Asn Thr Val Cys Arg Pro Cys Gly

50

55

Asp Val Val Ser Ser Lys Pro Cys Lys Pro Cys

65

70

75

Arg Ser Gly Ser Glu Arg Lys Gln Leu Cys Thr

85

90

ctgctaggcec
ccaccaggcc
aacccaagtc
gcggaccttce
cccecgaagt
attggtacgt

acaactccac

gcaaagagta
tctccaaggce
acgagctgac
atatcgccgt
ctgtgctgga
ggtggcagea

acacccagaa

catcacagtc
tgtggaagtg
ctgcgacaag
cgtgttcctg
gacctgegtg
ggacggegtg

ctaccgggtg

caagtgcaag
caagggccag
caagaaccag
ggaatgggag
ctccgacggce
gggcaacgtg

gtcectgtec

Ala Thr Ala Thr Gly

15

Pro Ser Asn Asp Arg

30

Val Ser Arg Cys Ser

45

Pro Gly Phe Tyr Asn

60

Thr Trp Cys Asn Leu

80

Ala Thr Gln Asp Thr

95

- 231 -
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Val

Gly

Asn

Thr

145

Asp

Pro

Pro

Pro

225

Phe

Val

Phe

Pro

Thr
305

Val

Ala

Cys

Val

Gln

130

Leu

Pro

Ser

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Arg Cys Arg Ala Gly Thr Gln Pro Leu

100

Asp Cys
115

Ala Cys

Gln Pro

Pro Ala

Thr Val

180
Thr Arg
195

Arg Met

Cys Pro

Pro Lys

Cys Val

260
Trp Tyr
275

Glu Glu

Leu His

Asn Lys

Gly Gln

Ala

Lys

Thr

165

Pro

Asp

Pro
245

Val

Val

Ala
325

Pro

105

Pro Cys Pro Pro Gly His
120
Pro Trp Thr Asn Cys Thr
135
Ser Asn Ser Ser Asp Ala
150 155
GIn Pro Gln Glu Thr Gln

170

Pro Thr Glu Ala Trp Pro
185
Val Glu Val Pro Gly Gly
200
Glu Pro Lys Ser Cys Asp
215
Pro Glu Leu Leu Gly Gly

230 235

Lys Asp Thr Leu Met Ile
250
Val Asp Val Ser His Glu
265
Asp Gly Val Glu Val His
280
Tyr Asn Ser Thr Tyr Arg

295

Asp Trp Leu Asn Gly Lys

310 315

Leu Pro Ala Pro Ile Glu
330

Arg Glu Pro Gln Val Tyr

Asp Ser

Phe Ser

125
Leu Ala
140

Ile Cys

Gly Pro

Arg Thr

Arg Ala

205

Lys Thr

220

Pro Ser

Ser Arg

Asp Pro

Asn Ala

285

Val Val
300

Glu Tyr

Lys Thr

Thr Leu

Tyr

110

Pro

Pro

Ser

190

Val

His

Val

Thr

270

Lys

Ser

Lys

Ile

Pro

- 232 -

Lys

Lys

Asp

Thr

Phe

Pro

255

Val

Thr

Val

Cys

Ser
335

Pro

Pro

Asp

His

Arg

160

Arg

Cys

Leu

240

Lys

Lys

Leu

Lys
320

Lys

Ser
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340
Arg Asp Glu Leu Thr

355

Gly Phe Tyr Pro Ser
370
Pro Glu Asn Asn Tyr
385
Ser Phe Phe Leu Tyr
405
Gln Gly Asn Val Phe

420

His Tyr Thr Gln Lys
435

<210> 173

<211> 552

<212> DNA

<213> Homo Sapiens

<400> 173

atggagaggg tgcagcccct
aggaacaagc tgctgetggt
acctacatct gcctccactt
tccatcaagg tccagttcac

aaggaggacg agatcatgaa

tacctgatct ccctgaaggg
aaggacgagg agcccctgtt
gccagectga cctacaagga

gacgacttcc atgtcaacgg

tgcgtectgt aa
<210> 174
<211> 181
<212> PRT

<213> Homo Sapiens

345
Asn Gln Val Ser Leu

360

Ile Ala Val Glu Trp
375
Thr Thr Pro Pro Val
395
Lys Leu Thr Val Asp
410
Cys Ser Val Met His

425

Leu Ser Leu Ser Pro

440

cgaggagaac gtgggaaacg
ggcttcegtg atccaaggac
cagcgccctg caggtgtcecce
cgagtacaaa aaggagaagg

ggtgcaaaac aactccgtga

ctacttctcc caggaggtga
ccagctgaag aaggtgaggt
caaggtctac ctgaacgtga

cggcgagcetg atcctgatcce

350
Thr Cys Leu Val Lys

365

Glu Ser Asn Gly Gln
380
Leu Asp Ser Asp Gly
400
Lys Ser Arg Trp Gln
415
Glu Ala Leu His Asn

430

ccgccaggec taggttcgag
tcggectget getcetgette
accgataccc caggatccag
gattcatcct gacctcccaa

tcatcaactg cgacggcttc

acatctccct gcactaccag
ccgtgaattc cctgatggtg
ccaccgacaa caccagcectg

atcagaaccc cggcgagttt

- 233 -
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<400> 174

Met Glu Arg Val Gln Pro Leu Glu Glu Asn Val Gly Asn Ala Ala Arg

1 5 10 15
Pro Arg Phe Glu Arg Asn Lys Leu Leu Leu Val Ala Ser Val Ile Gln
20 25 30
Gly Leu Gly Leu Leu Leu Cys Phe Thr Tyr Ile Cys Leu His Phe Ser
35 40 45
Ala Leu Gln Val Ser His Arg Tyr Pro Arg Ile Gln Ser Ile Lys Val
50 55 60

Gln Phe Thr Glu Tyr Lys Lys Glu Lys Gly Phe Ile Leu Thr Ser Gln

65 70 75 80
Lys Glu Asp Glu Ile Met Lys Val Gln Asn Asn Ser Val Ile Ile Asn
85 90 95
Cys Asp Gly Phe Tyr Leu Ile Ser Leu Lys Gly Tyr Phe Ser Gln Glu
100 105 110
Val Asn Ile Ser Leu His Tyr Gln Lys Asp Glu Glu Pro Leu Phe Gln
115 120 125

Leu Lys Lys Val Arg Ser Val Asn Ser Leu Met Val Ala Ser Leu Thr

130 135 140
Tyr Lys Asp Lys Val Tyr Leu Asn Val Thr Thr Asp Asn Thr Ser Leu
145 150 155 160
Asp Asp Phe His Val Asn Gly Gly Glu Leu Ile Leu Ile His Gln Asn
165 170 175
Pro Gly Glu Phe Cys
180

<210> 175

<211> 834

<212> DNA

<213> Homo Sapiens

<400> 175

atgtgcgtgg gggeteggcg getgggecge gggecgtgtg cggetcetget ccteetggge 60
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ctggggctga gcaccgtgac ggggctccac tgtgtcgggg
cggtgctgec acgagtgcag gceccaggcaac gggatggtga
aacacggtgt gccgteegtg cgggecggge ttctacaacg
tgcaagccct gcacgtggtg taacctcaga agtgggagtg
gccacacagg acacagtctg ccgetgecgg gegggeaccce
cctggagttg actgtgecce ctgceccteca gggeacttcet

tgcaagccct ggaccaactg caccttgget gggaagcaca

agctcggacg caatctgtga ggacagggac cccccageca
ggcccceegg ccaggeccat cactgtccag cccactgaag
ggaccctceca ccecggecegt ggaggtcccece gggggecgtg
ctgggectgg tgetggggcet getgggeccece ctggecatcee
cggagggacc agaggctgec ccccgatgec cacaagecece
acccccatcc aagaggagca ggecgacgec cactccacce
<210> 176
<211> 277
<212> PRT

<213> Homo Sapiens

<400> 176

Met Cys Val Gly Ala Arg Arg Leu Gly Arg Gly
1 5 10

Leu Leu Leu Gly Leu Gly Leu Ser Thr Val Thr

20 25
Gly Asp Thr Tyr Pro Ser Asn Asp Arg Cys Cys
35 40
Gly Asn Gly Met Val Ser Arg Cys Ser Arg Ser

50 55

Arg Pro Cys Gly Pro Gly Phe Tyr Asn Asp Val

65 70 75

Cys Lys Pro Cys Thr Trp Cys Asn Leu Arg Ser
85 90

GIn Leu Cys Thr Ala Thr Gln Asp Thr Val Cys

100 105

acacctaccc cagcaacgac
gccgetgecag ccgetceccag
acgtggtcag ctccaagcecg
agcggaagca gcetgtgecacg
agcccctgga cagctacaag
ccccaggega caaccaggec

ccctgecagec ggccagcaat

cgcagcccca ggagacccag
cctggeccag aacctcacag
cggttgcecge catcctggge
tgctggecect gtacctgetce
ctgggggagg cagttteegg

tggccaagat ctga

Pro Cys Ala Ala Leu
15
Gly Leu His Cys Val
30
His Glu Cys Arg Pro
45
GIn Asn Thr Val Cys

60

Val Ser Ser Lys Pro
80
Gly Ser Glu Arg Lys
95
Arg Cys Arg Ala Gly

110
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240
300
360
420

480

540
600
660
720
780
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ZIHSd 10-2017-0123637

Thr Gln Pro Leu Asp Ser Tyr Lys Pro Gly Val Asp Cys Ala Pro Cys

115 120 125

Pro Pro Gly His Phe Ser Pro Gly Asp Asn Gln Ala Cys Lys Pro Trp
130 135 140
Thr Asn Cys Thr Leu Ala Gly Lys His Thr Leu Gln Pro Ala Ser Asn
145 150 155 160
Ser Ser Asp Ala Ile Cys Glu Asp Arg Asp Pro Pro Ala Thr Gln Pro
165 170 175
Gln Glu Thr Gln Gly Pro Pro Ala Arg Pro Ile Thr Val Gln Pro Thr

180 185 190

Glu Ala Trp Pro Arg Thr Ser Gln Gly Pro Ser Thr Arg Pro Val Glu
195 200 205
Val Pro Gly Gly Arg Ala Val Ala Ala Ile Leu Gly Leu Gly Leu Val
210 215 220
Leu Gly Leu Leu Gly Pro Leu Ala Ile Leu Leu Ala Leu Tyr Leu Leu
225 230 235 240
Arg Arg Asp Gln Arg Leu Pro Pro Asp Ala His Lys Pro Pro Gly Gly

245 250 255

Gly Ser Phe Arg Thr Pro Ile Gln Glu Glu Gln Ala Asp Ala His Ser
260 265 270
Thr Leu Ala Lys Ile
275
<210> 177
<211> 117
<212> PRT
<213> Homo sapiens
<400> 177
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Ala Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Arg Ser Ile Gly Arg Leu Asp

20 25 30
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Arg Met Gly Trp Tyr
35
Ala Thr Ile Thr Gly
50
Gly Arg Phe Thr Ile
65
GIn Met Asn Asn Leu

85

Phe Asn Lys Tyr Val
100
Val Thr Val Ser Ser
115

<210> 178

<211> 128

<212> PRT

<213> Homo sapiens
<400> 178

Glu Val Gln Leu Val
1 5
Ser Leu Arg Leu Ser

20

Ile Met Gly Trp Phe
35
Ala Thr Ile Ser Arg
50
Lys Gly Arg Phe Thr
65
Leu GIn Met Asn Ser

85

Ala Ala Gly Pro Tyr
100

Gly Pro Trp Asp Tyr

Arg His Arg Thr
40
Gly Ser Ser Ile
55
Ser Ile Asp Asn
70

Lys Pro Glu Asp

Thr Ser Arg Asp

105

Glu Ser Gly Gly

Cys Val Ala Ser

25

Arg Gln Ala Pro
40
Ser Gly Ile Thr
55
Ile Ser Arg Asp
70

Leu Lys Pro Glu

Val Glu Gln Thr
105

Trp Gly Gln Gly

Gly Glu Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Phe Val Lys
60
Ala Lys Asn Thr Val Tyr Leu
75 80
Thr Ala Val Tyr Tyr Cys Asn

90 95

Thr Trp Gly Gln Gly Thr Gln

110

Gly Leu Val Gln Ala Gly Gly

10 15

Gly Arg Ser Phe Ser Thr Tyr
30

Gly Lys Glu Arg Glu Phe Val
45
Ile Arg Ser Ala Asp Ser Val
60
Asn Ala Lys Asn Thr Val Tyr
75 80
Asp Thr Ala Val Tyr Tyr Cys

90 95

Leu Gly Leu Tyr GIn Thr Leu
110

Thr Gln Val Thr Val Ser Ser

- 237 -

SIHSdl 10-2017-0123637



SIS

115 120 125
<210> 179
<211> 124
<212> PRT
<213> Homo sapiens
<400> 179
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Ala Gly Gly
1 5 10 15

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

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

Tyr Leu Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Val Tyr Tyr

85 90 95

Cys Ala Ala Val Gly Gly Ala Thr Thr Val Thr Ala Ser Glu Trp Asp
100 105 110
Tyr Trp Gly Leu Gly Thr Gln Val Thr Val Ser Ser
115 120

<210> 180
<211> 125
<212> PRT
<213> Homo sapiens
<400> 180
Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val Gln Ala Gly Asp
1 5 10 15

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

20 25 30

Ala Met Gly Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Phe Val
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35 40
Ala Ala Ile Ser Arg Ser Gly Tyr Gly
50 55
Arg Asp Arg Phe Ile Ile Ser Arg Asp
65 70

Leu His Leu Ser Arg Leu Lys Pro Glu

85
Ala Ala Glu His Thr Leu Gly Arg Pro
100 105
Leu Tyr Trp Gly Gln Gly Thr Gln Val
115 120
<210> 181
<211> 117
<212> PRT
<213> Homo sapiens
<400> 181
Glu Val Gln Leu Val Glu Ser Gly Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25
Thr Met Gly Trp Tyr Arg His Ala Pro
35 40
Ala Arg Ile Ser Ser Asn Ser Lys Thr
50 55
Gly Arg Phe Thr Ile Ser Arg Asp Asn
65 70

GIn Met Asn Ser Leu Lys Pro Glu Asp

85
Leu Asn Val Trp Arg Thr Ser Ser Asp
100 105

Val Thr Val Ser Ser

115

45
Thr Ser Glu Ala Asp
60
Asn Ala Lys Asn Thr
75

Asp Thr Ala Val Tyr

90

Ser Arg Ser Gln Ile
110

Thr Val Ser Ser

125

Gly Leu Val Gln Ala
10

Arg Asn Ile Leu Ser

30
Gly Lys Pro Arg Glu
45
Asp Tyr Ala Asp Ser
60
Ala Lys Asn Thr Val
75

Thr Gly Val Tyr Tyr

90
Tyr Trp Gly Gln Gly
110
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Ser Val

Val Thr

80

Tyr Cys

95

Asn Tyr

Leu Asn

Leu Val

Val Lys

Leu Leu

80

Cys Asn

95

Thr Gln
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<210> 182

<211> 128

<212> PRT

<213> Homo sapiens
<400> 182

Glu Val Gln Leu Val
1 5

Ser Leu Arg Leu Ser

20

Glu Ser Gly Gly Gly Leu Val Gln Ala Gly Gly

Cys Ala Ala Ser

25

Ala Ile Ala Trp Phe Arg Gln Ala Pro

35

Ser Arg Ile Lys I
50

Lys Gly Arg Phe Thr

65

Leu Gln Met Asn Ser

85

Ala Ala Asp Arg Ser
100
Ala Arg Tyr Asp Tyr
115

<210> 183
<211> 125
<212> PRT
<213> Homo sapiens

<400> 183

40

55
Ile Ser Ser Asp
70

Leu Asn Ala Glu

Ser Leu Leu Phe

105

15

Gly Phe Thr Leu Asp Asp Tyr

30

Gly Lys Glu Arg Glu Gly Val

45

e Ser Asn Gly Arg Thr Thr Tyr Ala Gly Ser Val

60

Asn Ala Lys Asn Thr Val Tyr

80

Asp Thr Ala Val Tyr Tyr Cys

95

Gly Ser Asn Trp Asp Arg Lys

110

Trp Gly Gln Gly Thr Gln Val Thr Val Ser Ser

120

125

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Ala Gly Ala

1 5

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Arg Arg Phe Ile Ser Asn

20

25

30

Tyr Ala Met Gly Trp Phe Arg Gln Ala Pro Gly Gln Glu Arg Ala Phe

35

40

45
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Val Ala Ala Ile
50
Val Lys Gly Arg

65

Tyr Leu Gln Met

Cys Ala Ala Asp
100
Asp Tyr Trp Gly
115
<210> 184
<211> 128

<212> PRT

Ser Arg Ser Gly Ser
55
Phe Ser Ile Ser Arg

70

Asp Asn Leu Lys Pro

85

Gly Gly Ala Val Arg
105

Arg Gly Thr Gln Val

120

<213> Homo sapiens

<400> 184
Glu Val GIn Leu
1

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

65

Leu GIn Met Asn

Ala Ala Gly Pro

100

Gly Pro Trp Asp
115

<210> 185

Val Glu Ser Gly Gly

5

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

70

Ser Leu Arg Pro Glu
85
Tyr Val Glu Gln Thr
105
Tyr Trp Gly Gln Gly
120

Ile Thr Tyr
60
Asp Tyr Ala

75

Glu Asp Thr
90

Asp Leu Thr

Thr Val Ser

Gly Leu Val

10

Gly Arg Ser

Gly Lys Glu

Thr Arg Ser
60
Asn Ser Lys

75

Asp Thr Ala
90

Leu Gly Leu

Thr Leu Val

Tyr

Lys

Thr

Ser

125

Phe

Arg

45

Asn

Val

Tyr

Thr

125

Thr

Ser

Val

Asn

110

Pro

Ser

30

Asp

Thr

Tyr

110

Val
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Asp

Thr

Tyr
95

Leu

15

Thr

Phe

Ser

Val

Tyr
95

Thr

Ser

Ser

Val

80

Tyr

Pro

Tyr

Val

Val

Tyr

80

Cys

Leu

Ser
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<211> 124
<212> PRT
<213> Homo sapiens
<400> 185

Glu Val GIn Leu Val

1 5
Ser Leu Arg Leu Ser
20
Tyr Ala Lys Gly Trp
35
Val Ala Ala Ile Ser
50

Val Lys Gly Arg Phe

65

Tyr Leu Gln Met Asn
85

Cys Ala Ala Val Gly

100
Tyr Trp Gly Leu Gly
115

<210> 186

<211> 124

<212> PRT

<213> Homo sapiens

<400> 186

Glu Val Gln Leu Val

1 5
Ser Leu Arg Leu Ser
20
Tyr Ala Lys Gly Trp
35

Val Ala Ala Ile Ser

Glu Ser Gly Gly

Cys Ala Ala Ser
25
Phe Arg Gln Ala
40
Arg Ser Gly Arg
55

Thr Ile Ser Arg

70

Ser Leu Arg Pro

Gly Ala Thr Thr

105

Thr Leu Val Thr
120

Glu Ser Gly Gly

Cys Ala Ala Ser

25

Phe Arg GIn Ala
40

Arg Ser Gly Arg

Gly Leu Val

10

Gly Arg Thr

Pro Gly Lys

Ser Thr Ser

60

Asp Asn Ala

75
Glu Asp Thr
90

Val Thr Ala

Val Ser Ser

Gly Leu Val

10

Gly Arg Thr

Pro Gly Lys

Ser Thr Ser

Gln Pro Gly Gly

15
Phe Ser Ser Ile
30
Glu Arg Glu Phe
45

Tyr Ala Asp Ser

Lys Asn Thr Val

80

Ala Val Tyr Tyr
95

Ser Glu Trp Asp

110

Gln Pro Gly Gly

15
Phe Ser Ser Ile
30
Glu Arg Glu Phe
45

Tyr Ala Asp Ser
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SIHEd

50 55 60

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val

65 70 75 80
Tyr Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Ala Val Gly Gly Ala Thr Thr Val Thr Ala Ser Glu Trp Asp
100 105 110
Tyr Trp Gly Leu Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 187
<211> 124
<212> PRT
<213> Homo sapiens
<400> 187

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

1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Arg Thr Phe Ser Ser Ile
20 25 30
Tyr Ala Lys Gly Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Phe
35 40 45
Val Ala Ala Ile Ser Arg Ser Gly Arg Ser Thr Ser Tyr Ala Asp Ser
50 55 60

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val

65 70 75 80
Tyr Leu GIn Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Ala Val Gly Gly Ala Thr Thr Val Thr Ala Ser Glu Trp Asp
100 105 110
Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 188

<211> 124
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<212> PRT
<213> Homo sapiens
<400> 188

Glu Val Gln Leu Val Glu Ser Gly Gly

1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25

Tyr Ala Lys Gly Trp Phe Arg Gln Ala

35 40

Val [le Ser Arg Ser Gly Arg

50 55

Val Lys Gly Arg Phe Thr Ile Ser Arg

65 70
Tyr Leu Gln Met Asn Ser Leu Arg Pro
85

Cys Ala Ala Val Gly Gly Ala Thr Thr
100 105

Tyr Trp Gly Gln Gly Thr Leu Val Thr

115 120

<210> 189

<211> 124

<212> PRT

<213> Homo sapiens
<400> 189

Asp Val GIn Leu Val Glu Ser Gly Gly

1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser

20 25

Tyr Ala Lys Gly Trp Phe Arg Gln Ala
35 40
Val Ala Ala Ile Ser Arg Ser Gly Arg

50 55

Gly Leu Val

10

Gly Arg Thr

Pro Gly Lys

Ser Thr Ser

60

Asp Asn Ser

75
Glu Asp Thr
90

Val Thr Ala

Val Ser Ser

Gly Leu Val

10

Gly Arg Thr

Pro Gly Lys

Ser Thr Ser
60

Gln Pro Gly

15
Phe Ser Ser
30
Glu Arg Glu
45

Tyr Ala Asp

Lys Asn Thr

Ala Val Tyr
95
Ser Glu Trp

110

Gln Pro Gly

15
Phe Ser Ser
30
Glu Arg Glu
45

Tyr Ala Asp
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Phe

Ser

Val

80

Tyr

Asp

Gly

Phe

Ser
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SHEd

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Val

65 70 75 80
Tyr Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Ala Val Gly Gly Ala Thr Thr Val Thr Ala Ser Glu Trp Asp
100 105 110
Tyr Trp Gly Leu Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 190
<211> 124
<212> PRT
<213> Homo sapiens
<400> 190

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

1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Arg Thr Phe Ser Ser Ile
20 25 30
Tyr Ala Lys Gly Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu Phe
35 40 45
Val Ala Ala Ile Ser Arg Ser Gly Arg Ser Thr Ser Tyr Ala Asp Ser
50 55 60

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val

65 70 75 80
Tyr Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr
85 90 95
Cys Ala Ala Val Gly Gly Ala Thr Thr Val Thr Ala Ser Glu Trp Asp
100 105 110
Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 191
<211> 117

<212> PRT
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<213> Homo sapiens
<400> 191

Asp Val Gln Leu Val Glu Ser

1 5
Ser Leu Arg Leu Ser Cys Ala
20
Arg Met Gly Trp Tyr Arg His
35
Ala Thr Ile Thr Gly Gly Ser
50 55

Gly Arg Phe Thr Ile Ser Ile

65 70
GIn Met Asn Asn Leu Lys Pro
85
Phe Asn Lys Tyr Val Thr Ser
100
Val Thr Val Ser Ser
115
<210> 192
<211> 117
<212> PRT
<213> Homo sapiens
<400> 192

Asp Val Gln Leu Val Glu Ser

1 5
Ser Leu Arg Leu Ser Cys Ala
20
Arg Met Gly Trp Tyr Arg His
35
Ala Thr Ile Thr Gly Gly Ser

50 55

Gly

Arg
40

Ser

Asp

Arg

Gly

Arg
40

Ser

ZIHSd 10-2017-0123637

Gly Gly Leu Val GIn Ala Gly Gly

10 15
Ser Arg Ser Ile Gly Arg Leu Asp
25 30
Thr Gly Glu Pro Arg Glu Leu Val
45
Ile Asn Tyr Gly Asp Phe Val Lys
60

Asn Ala Lys Asn Thr Val Tyr Leu

75 80

Asp Thr Ala Val Tyr Tyr Cys Asn
90 95

Asp Thr Trp Gly Gln Gly Thr Gln

105 110

Gly Gly Leu Val Gln Pro Gly Gly

10 15
Ser Arg Ser Ile Gly Arg Leu Asp
25 30
Thr Gly Glu Pro Arg Glu Leu Val
45
Ile Asn Tyr Gly Asp Phe Val Lys

60
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Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 193
<211> 117

<212> PRT

[le Ser Arg Asp Asn

70
Leu Arg Pro Glu Asp
85
Val Thr Ser Arg Asp
105

Ser

<213> Homo sapiens

<400> 193

Asp Val Gln Leu

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

Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 194
<211> 117

<212> PRT

Val Ser Gly Gly

5

Ser Cys Ala Ala Ser
25

Tyr Arg His Ala Thr
40

Gly Gly Ser Ser Ile
95

[le Ser Arg Asp Asn

70

Leu Arg Pro Glu Asp

85

Val Thr Ser Arg Asp
105

Ser

SIHEdl

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly

10 15

Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu
45
Asn Tyr Gly Asp Phe Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110
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<213> Homo sapiens

<400> 194

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

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Arg
35 40
Ala Thr Ile Thr Gly Gly Ser Ser
50 55

Gly Arg Phe Thr Ile Ser Arg Asp

65 70
GIn Met Asn Ser Leu Arg Pro Glu
85
Phe Asn Lys Tyr Val Thr Ser Arg
100
Val Thr Val Ser Ser
115
<210> 195
<211> 117
<212> PRT
<213> Homo sapiens

<400> 195

Ser
25

Pro

Asn

Asp

Asp

105

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Phe Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80
Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

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

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Arg
35 40
Ala Thr Ile Thr Gly Gly Ser Ser

50 55

Ser
25

Thr

Ile

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Lys Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Phe Val Lys

60
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Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 196
<211> 117

<212> PRT

[le Ser Arg Asp Asn

70
Leu Arg Pro Glu Asp
85
Val Thr Ser Arg Asp
105

Ser

<213> Homo sapiens

<400> 196

Asp Val Gln Leu

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

Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 197
<211> 117

<212> PRT

Val Ser Gly Gly

5

Ser Cys Ala Ala Ser
25

Tyr Arg His Ala Pro
40

Gly Gly Ser Ser Ile
95

[le Ser Arg Asp Asn

70

Leu Arg Pro Glu Asp

85

Val Thr Ser Arg Asp
105

Ser

SIHEdl

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly

10 15

Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu
45
Asn Tyr Gly Asp Phe Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110
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<213> Homo sapiens

<400> 197

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

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Ala
35 40
Ala Thr Ile Thr Gly Gly Ser Ser
50 55

Gly Arg Phe Thr Ile Ser Arg Asp

65 70
GIn Met Asn Ser Leu Arg Pro Glu
85
Phe Asn Lys Tyr Val Thr Ser Arg
100
Val Thr Val Ser Ser
115
<210> 198
<211> 117
<212> PRT
<213> Homo sapiens

<400> 198

Ser
25

Thr

Asn

Asp

Asp

105

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Lys Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Phe Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80
Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

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

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Arg
35 40
Ala Thr Ile Thr Gly Gly Ser Ser

50 55

Ser
25

Pro

Ile

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Lys Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Phe Val Lys

60
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Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 199
<211> 117

<212> PRT

[le Ser Arg Asp Asn

70
Leu Arg Pro Glu Asp
85
Val Thr Ser Arg Asp
105

Ser

<213> Homo sapiens

<400> 199

Asp Val Gln Leu

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

Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 200
<211> 117

<212> PRT

Val Ser Gly Gly

5

Ser Cys Ala Ala Ser
25

Tyr Arg His Ala Pro
40

Gly Gly Ser Ser Ile
95

[le Ser Arg Asp Asn

70

Leu Arg Pro Glu Asp

85

Val Thr Ser Arg Asp
105

Ser

Ser Lys Asn Thr Val Tyr

75
Thr Ala Val Tyr Tyr Cys
90 95
Thr Trp Gly Gln Gly Thr

110

Gly Leu Val Gln Pro Gly

10 15
Arg Ser Ile Gly Arg Leu
30
Gly Lys Pro Arg Glu Leu
45
Asn Tyr Gly Asp Phe Val
60

Ser Lys Asn Thr Val Tyr

75
Thr Ala Val Tyr Tyr Cys
90 95
Thr Trp Gly Gln Gly Thr

110
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Leu

80

Asn

Leu

Asp

Lys

Leu

80

Asn

Leu
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<213> Homo sapiens

<400> 200

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

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Arg
35 40
Ala Thr Ile Thr Gly Gly Ser Ser
50 55

Gly Arg Phe Thr Ile Ser Arg Asp

65 70
GIn Met Asn Ser Leu Arg Pro Glu
85
Phe Asn Lys Tyr Val Thr Ser Arg
100
Val Thr Val Ser Ser
115
<210> 201
<211> 117
<212> PRT
<213> Homo sapiens
<400> 201

Asp Val Gln Leu Val Glu Ser Gly

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Arg
35 40
Ala Thr Ile Thr Gly Gly Ser Ser

50 55

Ser
25

Thr

Asn

Asp

Asp

105

Ser
25

Thr

Ile

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu Val
45
Asn Tyr Ala Asp Phe Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80
Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly Gly

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Ser Val Lys

60
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Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 202
<211> 117

<212> PRT

[le Ser Arg Asp Asn

70
Leu Arg Pro Glu Asp
85
Val Thr Ser Arg Asp
105

Ser

<213> Homo sapiens

<400> 202

Asp Val Gln Leu

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

Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 203
<211> 117

<212> PRT

Val Ser Gly Gly

5

Ser Cys Ala Ala Ser
25

Tyr Arg His Arg Thr
40

Gly Gly Ser Ser Ile
95

[le Ser Arg Asp Asn

70

Leu Arg Pro Glu Asp

85

Val Thr Ser Arg Asp
105

Ser

SIHEdl

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly

10 15

Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu
45
Asn Tyr Ala Asp Ser Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110
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<213> Homo sapiens
<400> 203

Asp Val Gln Leu Val Glu

1 5
Ser Leu Arg Leu Ser Cys
20
Arg Met Gly Trp Tyr Arg
35
Ala Thr Ile Thr Gly Gly
50

Gly Arg Phe Thr Ile Ser

65 70
GIn Met Asn Ser Leu Arg
85
Phe Asn Lys Tyr Val Thr
100
Val Thr Val Ser Ser
115
<210> 204
<211> 117
<212> PRT
<213> Homo sapiens
<400> 204

Asp Val Gln Leu Val Glu

1 5
Ser Leu Arg Leu Ser Cys
20
Arg Met Gly Trp Tyr Arg
35
Ala Thr Ile Thr Gly Gly

50

Ser

His

Ser

55

Pro

Ser

Ser

His

Ser

55

Gly Gly

Ala Ser

25
Arg Thr
40

Ser Ile

Asp Asn

Glu Asp

Arg Asp

105

Ala Ser

25
Arg Thr
40

Ser Ile

ZIHSd 10-2017-0123637

Gly Leu Val Gln Pro Gly Gly

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Phe Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80
Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly Gly

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu Val
45
Asn Tyr Gly Asp Phe Val Lys

60
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Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 205
<211> 117

<212> PRT

[le Ser Arg Asp Asn

70
Leu Arg Pro Glu Asp
85
Val Thr Ser Arg Asp
105

Ser

<213> Homo sapiens

<400> 205

Asp Val Gln Leu

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

Gly Arg Phe Thr

65

Gln Met Asn Asn

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 206
<211> 117

<212> PRT

Val Ser Gly Gly

5

Ser Cys Ala Ala Ser
25

Tyr Arg His Arg Thr
40

Gly Gly Ser Ser Ile
95

[le Ser Arg Asp Asn

70

Leu Arg Pro Glu Asp

85

Val Thr Ser Arg Asp
105

Ser

SIHEdl

Ala Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly

10 15

Arg Ser Ile Gly Arg Leu Asp
30
Gly Glu Pro Arg Glu Leu
45
Asn Tyr Gly Asp Phe Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110
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<213> Homo sapiens

<400> 206

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

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Arg
35 40
Ala Thr Ile Thr Gly Gly Ser Ser
50 55

Gly Arg Phe Thr Ile Ser Arg Asp

65 70
GIn Met Asn Ser Leu Arg Pro Glu
85
Phe Asn Lys Tyr Val Thr Ser Arg
100
Val Thr Val Ser Ser
115
<210> 207
<211> 117
<212> PRT
<213> Homo sapiens

<400> 207

Ser
25

Pro

Asn

Asp

Asp

105

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Lys Pro Arg Glu Leu Val
45
Asn Tyr Ala Asp Ser Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80
Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

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

1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Arg Met Gly Trp Tyr Arg His Arg
35 40
Ala Thr Ile Thr Gly Gly Ser Ser

50 55

Ser
25

Pro

Ile

10 15
Arg Ser Ile Gly Arg Leu Asp
30
Gly Lys Pro Arg Glu Leu Val
45
Asn Tyr Ala Asp Ser Val Lys

60
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Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 208
<211> 117

<212> PRT

[le Ser Ile Asp Asn

70
Leu Arg Pro Glu Asp
85
Val Thr Ser Arg Asp
105

Ser

<213> Homo sapiens

<400> 208

Asp Val Gln Leu

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

Gly Arg Phe Thr

65

Gln Met Asn Asn

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 209
<211> 117

<212> PRT

Val Ser Gly Gly

5

Ser Cys Ala Ala Ser
25

Tyr Arg His Arg Pro
40

Gly Gly Ser Ser Ile
95

[le Ser Arg Asp Asn

70

Leu Arg Pro Glu Asp

85

Val Thr Ser Arg Asp
105

Ser

SIHEdl

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly

10 15

Arg Ser Ile Gly Arg Leu Asp
30
Gly Lys Pro Arg Glu Leu
45
Asn Tyr Ala Asp Ser Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110
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<213> Homo sapiens
<400> 209

Asp Val Gln Leu Val Glu

1 5
Ser Leu Arg Leu Ser Cys
20
Arg Met Gly Trp Tyr Arg
35
Ala Thr Ile Thr Gly Gly
50

Gly Arg Phe Thr Ile Ser

65 70
GIn Met Asn Asn Leu Arg
85
Phe Asn Lys Tyr Val Thr
100
Val Thr Val Ser Ser
115
<210> 210
<211> 117
<212> PRT
<213> Homo sapiens
<400> 210

Glu Val Gln Leu Val Glu

1 5
Ser Leu Arg Leu Ser Cys
20
Arg Met Gly Trp Tyr Arg
35
Ala Thr Ile Thr Gly Gly

50

Ser

His

Ser

55

Pro

Ser

Ser

His

Ser

55

ZIHSd 10-2017-0123637

Gly Gly Gly Leu Val GIn Pro Gly Gly

10 15
Ala Ser Arg Ser Ile Gly Arg Leu Asp
25 30
Arg Pro Gly Lys Pro Arg Glu Leu Val
40 45
Ser Ile Asn Tyr Ala Asp Ser Val Lys
60

Asp Asn Ser Lys Asn Thr Val Tyr Leu

75 80
Glu Asp Thr Ala Val Tyr Tyr Cys Asn
90 95
Arg Asp Thr Trp Gly Gln Gly Thr Leu

105 110

Gly Gly Gly Leu Val Gln Pro Gly Gly

10 15
Ala Ser Arg Ser Ile Gly Arg Leu Asp
25 30
Arg Pro Gly Glu Pro Arg Glu Leu Val
40 45
Ser Ile Asn Tyr Gly Asp Ser Val Lys

60
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Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 211
<211> 117

<212> PRT

[le Ser Ile Asp Asn

70
Leu Arg Pro Glu Asp
85
Val Thr Ser Arg Asp
105

Ser

<213> Homo sapiens

<400> 211

Glu Val GIn Leu

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

Gly Arg Phe Thr

65

Gln Met Asn Ser

Phe Asn Lys Tyr
100
Val Thr Val Ser
115
<210> 212
<211> 450

<212> PRT

Val Ser Gly Gly

5

Ser Cys Ala Ala Ser
25

Tyr Arg His Arg Pro
40

Gly Gly Ser Ser Ile
95

[le Ser Ile Asp Asn

70

Leu Arg Pro Glu Asp

85

Val Thr Ser Arg Asp
105

Ser

SIHEdl

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110

Gly Leu Val Gln Pro Gly

10 15

Arg Ser Ile Gly Arg Leu Asp
30
Gly Lys Pro Arg Glu Leu
45
Asn Tyr Gly Asp Ser Val Lys
60

Ser Lys Asn Thr Val Tyr Leu

75 80

Thr Ala Val Tyr Tyr Cys Asn
90 95
Thr Trp Gly Gln Gly Thr Leu

110
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<213> Homo sapiens
<400> 212

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

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

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

65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Lys Asp Arg Leu Val Ala Pro Gly Thr Phe Asp Tyr Trp Gly Gln
100 105 110
Gly Ala Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
115 120 125

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala

130 135 140
Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser
145 150 155 160
Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val
165 170 175
Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
180 185 190

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys

195 200 205
Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp
210 215 220

Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
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225

Pro

Ser

Asp

Asn

Val

305

Lys

Thr

Thr

385

Leu

Lys

Ser

Arg

Pro

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Lys

450

Val

Thr

Glu

275

Lys

Ser

Lys

Pro
355

Leu

Asn

Ser

Arg

Leu

435

<210> 213

<211> 214

<212

Phe

Pro

260

Val

Thr

Val

Cys

Ser
340

Pro

Val

Asp

Trp
420

His

230
Leu Phe Pro Pro Lys Pro
245 250

Glu Val Thr Cys Val Val

265
Lys Phe Asn Trp Tyr Val
280
Lys Pro Arg Glu Glu Gln
295
Leu Thr Val Leu His Gln
310

Lys Val Ser Asn Lys Ala

325 330
Lys Ala Lys Gly Gln Pro
345
Ser Arg Asp Glu Leu Thr
360
Lys Gly Phe Tyr Pro Ser
375

Gln Pro Glu Asn Asn Tyr

390
Gly Ser Phe Phe Leu Tyr
405 410
GIn Gln Gly Asn Val Phe
425
Asn His Tyr Thr Gln Lys

440

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Asp Thr

Asp Val

Gly Val

285
Asn Ser
300

Trp Leu

Pro Ala

Glu Pro

Asn Gln

365
Ile Ala
380

Thr Thr

Lys Leu

Cys Ser

Leu Ser

445
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Leu

Ser

270

Thr

Asn

Pro

350

Val

Val

Pro

Thr

Val
430

Leu

240
Met Ile
255

His Glu

Val His

Tyr Arg

Gly Lys

320

335

Val Tyr

Ser Leu

Glu Trp

Pro Val

400
Val Asp
415

Met His

Ser Pro
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> PRT

<213> Homo sapiens

<400> 213

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

1 5 10 15

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

20 25 30

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

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

50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Tyr
85 90 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala
100 105 110
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly

115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140
Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160
Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

180 185 190

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205
Phe Asn Arg Gly Glu Cys
210

<210> 214
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<211> 107

<212> PRT

<213> Homo sapiens

<400> 214

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu
1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln

20 25

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala
35 40
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro
50 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr

85 90

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

<210> 215

<211> 120

<212> PRT

<213> Homo sapiens

<400> 215

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu

1 5 10

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

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys

35 40

Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser

Ser Ala Ser

Gly Ile Ser

30

Pro Lys Ser
45

Ser Arg Phe

60

Ser Ser Leu

Asn Ser Tyr

Val Gln Pro

Thr Phe Asn
30
Gly Leu Glu

45

Tyr Ala Asp
60

Arg Thr Thr
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Val Gly
15

Ser Trp

Leu Ile

Ser Gly

Gln Pro

80

Pro Tyr

95

Gly Gly
15

Ser Tyr

Trp Val

Ser Val

Leu Tyr



SIS

65 70 75 80

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

Ala Lys Asp Arg Leu Val Ala Pro Gly Thr Phe Asp Tyr Trp Gly Gln

100 105 110

Gly Ala Leu Val Thr Val Ser Ser
115 120
<210> 216
<211> 107
<212> PRT
<213> Homo sapiens
<400> 216
Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
20 25 30
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu

35 40 45

Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Phe
85 90 95
Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105
<210> 217

<211> 120

<212> PRT
<213> Homo sapiens
<400> 217

Gln Val GIn Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
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1
Ser Leu Arg Leu
20

Gly Met
35

Ala Ala

50

Lys Gly Arg Phe
65

Leu Gln Met Asn

Ala Arg Asp Ser
100
Gly Thr Leu Val
115
<210> 218
<211> 107

<212> PRT

5

Ser

His Trp Val

Ile Trp Tyr

Thr

Ser

85

Ser

Thr

<213> Homo sapiens

<400> 218

Glu Ile Val Leu

1

Glu Arg Ala Thr
20

Tyr Leu Ala Trp

35
Ile Tyr Gly Ala

50

Gly Ser Gly Ser
65

Pro Glu Asp Phe

Thr

5

Leu

Tyr

Ser

Gly

Ala

85

Cys Ala Ala Ser

25

Arg Gln Ala Pro
40

Asp Gly His Asp

55

[le Ser Arg Asp
70

Leu Arg Ala Glu

Ser Trp Tyr Arg
105
Val Ser Ser

120

Gln Ser Pro Gly

Ser Cys Arg Ala

25

GIn Gln Lys Pro
40

Ser Arg Ala Thr

55

Thr Asp Phe Thr
70

Val Tyr Tyr Cys

10

Gly Phe Thr Phe
Gly Lys Gly Leu
45
Ser

Lys Tyr Tyr

60

Asn Ser Lys Asn
75

Asp Thr Val

90

Tyr Phe

Asp Tyr

Thr Leu Ser Leu

10

Ser Gln Ser Val

Gly Gln Ala Pro
45

Gly Ile Pro Asp

60

Leu Thr Ile Ser
75
Gln Gln Tyr Gly

90

Ser

30

Tyr

Thr

Tyr

Trp

110

Ser

Ser

30

Arg

Arg

Arg

Ser
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15
Asn Phe

Trp Val

Tyr Val

Leu Phe
80
Tyr Cys

95

Pro
15
Ser Ser

Leu Leu

Phe Ser

Leu Glu
30
Ser Phe

95
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Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys

100
<210> 219
<211> 120
<212> PRT
<213> Homo sapiens
<400> 219
GIn Val Gln Leu Val

1 5

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

65

Leu Gln Met Asn Ser
85

Ala Arg Asp Ser Ser

100
Gly Thr Leu Val Thr
115

<210> 220

<211> 120

<212> PRT

<213> Homo sapiens

<400> 220

Gln Val Gln Leu Val

1 5

Ser Leu Arg Leu Ser

20

105

Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

10 15

Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe
25 30
Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
40 45
Asp Gly His Asp Lys Tyr Tyr Ala Tyr Tyr Val
95 60
Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe

70 75 80

Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
90 95
Ser Trp Tyr Arg Tyr Phe Asp Tyr Trp Gly Gln
105 110
Val Ser Ser
120

Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

10 15

Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Phe

25 30
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Gly Met His Trp Val
35
Ala Ala Ile Trp Tyr
50
Lys Gly Arg Phe Thr

65

Leu Gln Met Asn Ser
85

Ala Arg Asp Ser Ser

100
Gly Thr Leu Val Thr
115

<210> 221

<211> 116

<212> PRT

<213> Homo sapiens

<400> 221

GIn Val Gln Leu Val

1 5

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

65

Leu Gln Met Asn Ser

85

Ala Arg Lys Asn Trp
100

Thr Val Ser Ser

Arg Gln Ala Pro Gly Lys
40
Asp Gly His Asp Lys Tyr
55
[le Ser Arg Asp Asn Ser

70 75

Leu Arg Ala Glu Asp Thr
90
Ser Trp Tyr Arg Tyr Phe
105
Val Ser Ser

120

Glu Ser Gly Gly Gly Val
10

Cys Ala Ala Ser Gly Phe
25
Arg Gln Ala Pro Gly Lys
40
Asp Gly Ser Asn Lys Tyr
95
Ile Ser Arg Asp Asn Ser

70 75

Leu Arg Ala Glu Asp Thr
90
Ser Phe Asp Phe Trp Gly

105

Gly Leu Glu
45

Tyr Ser Tyr

60

Lys Asn Thr

Ala Val Tyr

Asp Tyr Trp

110

Val Gln Pro

Thr Phe Ser
30
Gly Leu Glu
45
Tyr Val Asp
60

Lys Asn Thr

Ala Val Tyr

Gln Gly Thr
110

- 267 -

Trp Val

Tyr Val

Leu Phe

80

Tyr Cys

95

Gly Arg

15

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys
95

Leu Val
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115
<210> 222
<211> 106
<212> PRT
<213> Homo sapiens
<400> 222
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

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

20 25 30

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

o

35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Val Ser Gly
50 95 60
Ser Gly Pro Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Asp Tyr Cys Gln Gln Arg Ser Asn Trp Gln Tyr

85 90 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile
100 105
<210> 223
<211> 121
<212> PRT
<213> Homo sapiens
<400> 223
GIn Lys Gln Leu Val Glu Phe Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30

Gly Met His Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45

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

- 268 -

SIHS31 10-2017-0123637



50
Lys Gly Arg Phe Ile
65
Leu Gln Met Asn Ser
85

Ala Arg Asp Arg Met

100
Gln Gly Thr Thr Val

115

55 60

Ile Ser Arg Asp Asn Ser Lys Asn Thr

70 75

Leu Arg Ala Glu Asp Thr Ala Val Tyr

90

Gly Ile Tyr Tyr Tyr Gly Met Asp Val

105
Thr Val Ser Ser

120

SIEdl

Leu Tyr

80
Tyr Cys
95

Trp Gly

10-2017-0123637

<210> 224

<211> 104

<212> PRT

<213> Homo sapiens

<400> 224

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

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

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

35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

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

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Thr Phe

85 90 95
Gly Gln Gly Thr Lys Val Glu Ile
100

<210> 225
<211> 120
<212> PRT

<213> Homo sapiens
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<400> 225

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu

1

Ser Leu Arg Leu Ser

20

Ala Met Ser Trp Val

35

Ser Ile Ile Ser Gly

50

Lys Gly Arg Phe Thr

65

Leu Gln Met Asn Ser

Ala Lys Asp Arg Leu

100

Gly Ala Leu Val Thr

115

<210> 226
<211> 107

<212> PRT

5

85

<213> Homo sapiens

<400> 226

Glu Ile Val Leu Thr

1

Glu Arg Ala Thr Leu

20

Tyr Leu Ala Trp Tyr

35

Ile Tyr Gly Ala Ser

50

Gly Ser Gly Ser Gly

65

5

Cys Ala Ala Ser

25

Arg Gln Ala Pro
40

Ser Gly Gly Phe

55
[le Ser Arg Asp
70

Leu Arg Ala Glu

Val Ala Pro Gly
105
Val Ser Ser

120

10

Gly Phe

Gly Lys

Thr Tyr

Asn Ser

75
Asp Thr
90

Thr Phe

Val Gln Pro Gly
15
Thr Phe Asn Ser
30
Gly Leu Glu Trp
45

Tyr Ala Asp Ser

60

Arg Thr Thr Leu

Ala Val Tyr Tyr
95
Asp Tyr Trp Gly

110

Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro

Ser Cys Arg Ala

25

Gln Gln Lys Pro
40

Ser Arg Ala Thr

55
Thr Asp Phe Thr

70

10

Ser Gln

Gly Gln

Gly Ile

Leu Thr

75

15
Ser Val Ser Ser
30
Ala Pro Arg Leu
45

Pro Asp Arg Phe

60

Ile Ser Arg Leu
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Gly

Tyr

Val

Val

Tyr
80

Cys
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80
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Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Phe

85

90

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys

100
<210> 227
<211> 120
<212> PRT
<213> Homo sapiens
<400> 227

Glu Val Gln Leu Leu

1 5

Ser Leu Arg Leu Ser
20

Ala Met Asn Trp Val

35

105

Glu Ser Gly Gly Gly Leu

10

Cys Ala Ala Ser Gly Phe

25

Arg Gln Ala Pro Gly Lys

40

Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr

50

Lys Gly Arg Phe Thr

65

55

Ile Ser Arg Asp Asn Ser

75

Leu Gln Met Asn Arg Leu Arg Ala Glu Asp Thr

85
Ala Lys Asp Asp Ile
100
Gly Thr Leu Val Thr
115

<210> 228

<211> 106

<212> PRT

<213> Homo sapiens

<400> 228

90

Pro Ala Ala Gly Thr Phe

105

Val Ser Ser

120

95

Val Gln Pro Gly Gly

15
Thr Phe Ser Ser Tyr
30
Gly Leu Glu Trp Val
45
Tyr Ala Asp Ser Val
60

Lys Asn Thr Leu Tyr

80
Ala Ile Tyr Phe Cys
95
Asp Pro Trp Gly Gln
110

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

10

15
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Asp Arg Val Thr Ile
20
Leu Ala Trp Tyr Gln
35
Tyr Asp Val Ser Ser
50

Ser Gly Ser Gly Thr

65

Glu Asp Phe Ala Thr
85

Phe Gly Gln Gly Thr

100

<210> 229

<211> 119

<212> PRT

<213> Homo sapiens
<400> 229

Glu Val Gln Leu Leu
1 5

Ser Leu Arg Leu Ser

20

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

Leu GIn Met Asn Ser

85
Ala Lys Asp Ile Leu
100

Thr Leu Val Thr Val

Thr Cys

Gln Lys

Leu Glu

55

Asp Phe

70

Tyr Tyr

Lys Val

Glu Ser

Cys Ala

Arg Gln

Ser Gly

95
Ile Ser
70

Leu Arg

Val Thr

Ser Ser

Arg Ala Ser
25

Pro Gly Lys

40

Pro

Ser Gly Val

Thr Leu Thr

75

Cys Gln Gln Phe
90
Glu Ile Lys

105

Gly Gly Gly Leu
10

Ala Ser Gly Phe

25
Ala Pro Gly Lys
40

Gly Leu Thr Lys

Arg Asp Asn Ser
75

Ala Glu Asp Thr

90
Gly Ala Leu Asp

105

Gly Ile Ser
30
Pro Lys Leu
45
Ser Arg Phe
60

Ser Ser Leu

Asn Ser Tyr

Val Gln Pro

Thr Phe Ser

30
Gly Leu Glu
45
Tyr Ala Asp
60

Lys Arg Thr

Ala Val Tyr

Tyr Trp Gly

110
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Ser Ala

Leu Ile

Ser Gly

Gln Pro

80
Trp Thr

95

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys

95

Gln Gly



S Edl

115
<210> 230
<211> 120
<212> PRT
<213> Homo sapiens
<400> 230
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

20 25 30
Ala Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ile Ile Ser Gly Ser Gly Gly Phe Thr Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Lys Thr Leu Tyr
65 70 75 80

Leu Gln Met Ser Arg Leu Arg Ala Glu Asp Thr Ala Ile Tyr Phe Cys

85 90 95
Ala Lys Asp Asp Ile Pro Ala Ala Gly Thr Phe Asp Pro Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 231
<211> 113
<212> PRT
<213> Homo sapiens
<400> 231
Asp Ile Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile Val His Gly

20 25 30

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

- 273 -
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35 40
Pro Lys Leu Leu Ile Tyr Arg Val Ser Asn Arg Phe
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
65 70 75

Asn Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr

85 90
Ser His Val Pro Tyr Thr Phe Gly Gly Gly Thr Lys
100 105
Arg
<210> 232
<211> 113
<212> PRT

<213> Homo sapiens

<400> 232

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

Asp Gln Ala Ser Met Tyr Cys Arg Ser Ser Gln Ser

20 25

Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys
35 40
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
65 70 75
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe

85 90

Thr His Ile Pro Trp Thr Phe Gly Gly Gly Thr Lys
100 105

Arg

45

Ser

Thr

Cys

Val

Val

Pro

Pro

45

Ser

Thr

Cys

Val

Gly Val Pro

Leu Lys Ile
80

Phe Gln Gly

95
Glu Ile Lys

110

Ser Leu Gly
15

Val His Ser

30

Gly Gln Ser

Gly Val Pro

Leu Lys Ile
30
Ser Gln Ser

95

Glu Ile Lys

110
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<210> 233
<211> 123

<212> PRT

<213> Homo sapiens

<400> 233

GIn Val Gln Leu

1

Ser Val Lys Leu
20

Trp Leu Asn Trp

35
Val Met Ile Asp
50
Lys Asp Lys Ala
65

Met Gln Leu Ser

SHEd

Gln Gln Pro Gly Ala Glu Leu Val Arg Pro Gly Ala

5

Ser Cys Lys Ala

10
Ser Gly Tyr

25

15
Thr Phe Thr Ser Tyr

30

Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile

40
Pro Ser Asp Ser
55
Thr Leu Thr Val
70
Ser Leu Thr Ser

85

Glu Thr His

Asp Lys Ser
75
Glu Asp Ser

90

Ile Arg Gly Arg Gly Asn Phe Tyr Gly Gly Ser

100

105

Trp Gly Gln Gly Thr Leu Leu Thr Val Ser Ser

115
<210> 234
<211> 118

<212> PRT

120

<213> Homo sapiens

<400> 234

45
Tyr Asn Gln Val Phe
60
Ser Ser Thr Ala Tyr
80
Ala Val Tyr Tyr Cys
95

His Ala Met Glu Tyr

110

Gln Val GIn Leu Gln Gln Pro Gly Ala Glu Leu Val Lys Pro Gly Thr

1

5

10

15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr

20

25

30

Trp Met His Gly Val Arg Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile

35

40

45
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Gly Glu Ile Asp Pro Ser Asn Gly Arg Thr Asn Tyr Asn Glu Lys Phe

50
Lys Ser Lys Ala Thr
65
[le GIn Leu Ser Ser
85

Thr Arg Glu Arg Ser

100
Thr Leu Thr Val Ser

115

Leu Thr Val Asp Lys Ser Ser Ser Thr Ala

70

Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr

55

90

75

60

95

Tyr
80

Cys

Pro Arg Tyr Phe Asp Val Trp Gly Ala Gly Thr

Ser

105

110
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