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o g

TAE 71ES ARgSto] wiFE T

[0073] 4 E & E0], A ZYHREHEE I3 EYFEULEHE 2 Hd Ao Ad)
S ek WMEE AR 530 fdo we dex s gy A" el & 5 AE s Agd $ 9l
}.

[0074] ol Ao opFe We]l AlgE 4 gl o3 WMHE A v)ERokd I HA i «oF 5w, T4

[Deutscher, Methods in Enzymology 182: 83-89 (1990) % Scopes, Protein Purification: Principles and
Practice, 3rd Edition, Springer, NY (1994)]o] 7]Aj %o} dt}.

0075] ¥ wgel e AAQEelA, @A, E 0% agett il vele g AT
gelE e A B wAEE 9ol te = ,
oA Gt R AgE Adhen gl Bl v fEs wx ake] EAa Auea)

5 =

9] 80% =3 (& 715), vEAsAE 90% =3, B

[0076] 2 o] g e a8 ¥3sE Alof 24
W Fojolrh, ool A= Tl 8 Aok s&H= FA, SAA E= FFAs g
ol Al @mom Fojd o drk. E I Aok AES B Tleiokd dE TAE W (dE 59,
3 [Remington: The Science and Practice of Pharmacy, 22nd ed. (2012), A. Loyd et al. Pharmaceutical
PressDoll oJsl Alx= 4 dar, ol AAE vkel & A 9 15 o] Ak d&H= @A, 344

[0077) ol aMe HAe BAs: W (A Fol, AR TS AFHES 249 5 vk, AL FIFe oA
48 aSe AAAIES 449 £ A% AU (v EE u-gE Fol, %4 Et 84, EE 19
2 A%, Fol 2AFe AYHoE By RS Fol | Ei A% FNH 19 v Fol (A, 1) 4-6
Ak WAL S A, Amse oAb R Dol geje] o8 AAHE wsh 2E £ Utk FoIF U
Xg 7

[0078] o] "Amabe' (i 'Amsith EE CARDE JE F4, g, BE Ex Afe 13 £: FFES
3, A%, AA, 95, 44, ga B GAANE Ae AR e

00791  "REF'S AT, G4 EE e QP FTsE 24, ASH, B, TAEE EE A0 B ©
©ooehd W mE b 03 BAs: AR BNE BET, B owwe) g4 m: 8wyl @42 wite
©oAleh 2B Ge ou@th WA fEZe AAe A% FE, AF, 4 L A, L AANA B4
e W EEsE gAe) wed 2o A4l we gl & . fEFS Ed AR Ko D
gAel gele) B4 wi ol mrhE Srhshe gl

[0030] @A SRt A4, BE 2 HA

0811  EFEE ATAN AGIEAE: Lol ANE T4 FLRZAeEs A9 % AGANE: 179 AN P
EYFZAQEE AAS ST FA AWE 27149 A BB F: () ADRAE: 109 ANE F
A oblmAt A9 2 AQAENT: 11e] A oblmit ADe e A% FA (olselA A AR AF
) % (b) A4 n-2y Pehde] FPonny AHE B okl waavd Fele] FA (o)skel A
A AR AR E)E AL, FA A2E ADAENE: 100 AAE F4 oblndt A 2 AGA AN E
136 AAE A obvlit NES etk Bo] ASE A A2'E AGANE: 179 ANE 34 F
PirZeleEs Ade Agstel A4E FA AHTS AFSI, FA AL (- 60) D FA A2 (~ 948)S] 2T
EGeT. A ALS AGAENE: Uel ANE F4 FIRZAeEs A9 @ AG4ENE: 150 ANg
B ERFUoEs NG9S Agstel fo18 ) @A A2 glol BHE F AT, FA Az AGAAWU3
Lol AN T4 ZelwIUoHs A9 9 AGAEAS: 160 AAE A ErFUos Ade A8
of frelat o] A AL glo] FHB & At

082]  ® whe] Al A TxZalel: Esht olol AFEAL @ FAE PWE gl 44D 4 Atk
FAdom, A7) JAE weh 2ol fEE @AE ol JAE AL Agelel b ~a2dE F ol
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[0084]

[0085]
[0086]

[0087]
[0088]
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A AL R A2e] S22 A 7} gelo] FeMEs L o T 4 A opreat Ad, @ a5g 3Y
s FEUQEE Ade] "opuiil 8 R QEE AF " oe}
A2 2 A1/20] A, F, A ha 9, 2 S vha o

F

71
AF-8-3H= SEQ | A A
ID (o}7] =2h) | Al A2
HCDR1 7z 2
HCDR2 3 3
HCDR3 4 4
LCDR1 5 5
LCDR2 6 6
LCDR3 7 7
HCVR 8 8
LCVR 9 12
=4 10 10
7 3 11 13
X2
38 SEQ | A A A
ID (DNA) Al A2 Al2
HC 14 14 14
LC 15 16 17

A AL, A2 R AL/2E Xl o]d AgE A= @ B wH o] X
ATk, AA3 &S5 AE, AW HEK 293 =+ CHOE vlg] 2 o] HC:LC ¥W¥E W], T=+= HC 2 LC
FYste @ HEH A 2"S ARESte] FAE EHlsh] 9 Al =®lol| o3| UA|H o R = <t
gdE 4 o9tk A Euld AgelE uiAE B BAFe= *P*‘”LQ* e T Ao AS
ste] AAE 4 k. dE B9, uiAE A8 E5A, A TaHolE 4% A4 (pH 7.4)E HYs)
B AP E (MabSelect) 2 (X|o] &27|0(GE Healthcare)), E= Fh3bA "E(KappaSelect) ZE (o] &
yol AglelAl 284 = slvk. nl5olA AF &S AAs S8 2Hs AHT 5 Aok, A3td
, odlE 5o pH 79 (AAW 20 mM ET] 2~ =4 pH 7914 10 mM A EEAVER 2454 pH
2volE €% 15 pH 7.4¢014 100 mM =24l FA pH 3.0)9] 9&) &A1 4 2 A
L= = SDS-PAGEC] 3] A& 4= Slar, olold EYAA & . F7t Xéxﬂ—t» SR
ok, BAZHQ 71eg AMEEtY] dAE vF 4/EE de o34 £ k. 784
71 WA, A dEAE, ok uF, UFEE Ex JEFAolulElolE ZRuEIT
<o o8] avHor AAL = Uk, HBAES A -70CNA TAANZL & IAY = 24

2

AR o7 379 o] Ax 2 AA
_]

ol
r o
o e
iy

15

o
fl

Zi

it

__)tl‘ll
i
O
I o
e ¢
o

IN ol ok B & H
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[0089]

[0091]

[0092]

[0093]

[0095]

[0096]

[0097]

[0098]

[0100]

[0101]

SIHS31 10-2021-0158420

o] AFE-¥ BMS20H4.9% MAAEWHT: 189 AAE FH 2 MAAEHNZ: 199 AAE AHE 2= FIAE
XA skar, o] el US7288638°] 7IAE A,  Eoll A% PR3 MGl s: 2000 AAlE T4 2 AEA
HH S 210 AAE AHE zte AS A AL, o] Aol US83378500) 7] A = AT},

A Al/2= 2zF CD1374] ZA g3t}

(3

2o sjAlE A7} AZF (D137 AR}sl= 582 ELISAC o8] F4 4 Aok, AZF (D137 tish 23S
=437 98, 96-9 ZHolE (T (Nunc))E <17t CD137—FC (Zalt] A ~EIZ(R&D Systems))Z HHAH 4ol
Fggth, A4S e SFA (0.2% & FH 4EE 2 0.05% E-20S FrskE PBS)E 2413 9t AFHA]
itk 4& 0.05% EA-205 FH3t= PBSE 33 Aﬂmﬂv} oloj A, Al Al/2 T tlET IgG (100 mle]=
ZEH)E Aolst w2 Hrlstar, A2dA 1AE FF AFHloldgtt. ME £ ZHoEE 100 wlola=
B9 94 -2zt IgG F(ab')2-HRP H&A] (A& olFx AR dEHEZZ(Jackson Immuno Research

Laboratories))et $HAl Ao 458 FoF QlfHo]Aditt. ZHoEES A3 U3, 100 wlola = E Y
i

§‘jl—
T
s

3,3", 5,5 -HlEg-dEdxdz} A AFHolAstt. 650 mmollA Y FHEE AFEF A (Spectralax)® m}
olARZYOC|E #HE7] oA FIEIT. W HY a8 % (EGy)E 2 EW= ZF(GraphPad Prism) 7

AILE OIS ARgSto] ARt E T

wdAew 7] 71AE wkeh o] FdE Ao, Al Al/2= 0.027 nMe] ECpo= I3 (D137 A7},

A Al/2E A =BT Y50l CD1379] A3t}

_|1\1' i

dell MAIE FAZE AE BH Al=ETF2 deo] (D1370] Ajtsle 592 f6 AXESAH A4S A
S48 & 9o AzgA e ZREFA et a]55%“‘5}‘?1(Lipofectamlne)ﬂ’l 2000 A]eF (
ogen)TM)g Abgske]l Al =-CD137 =84 Ze}~m = DNAS <Ql7F 293 AlE (ATCC) W& FA7Y
B9 d5o] (D137S wdsks ohgd AEE ST 10% & ol 94 2 1% :EL%E}&"NM
WO}L Sz Wy olF WA oA 0.5 nlo]AR 1M /ML FRufo]AlS AFREI] Qb XS A
A4S 98, 34 2 AEE HAZ(Gibco)® AE sz &34 (Folz HA
Technologies)) S AFg&3Fo] B2A]7]ar, FACS 954 (3% 4 Elo} dAS dfdhe EAFE 9% A5)dA
4CAA 1AZE BeF AWAZ TS, 1 x 107 AE/9e] 9E 96-9 Fo-ve SeolER St 3
A1/2, BMS20H4.9, PF83, =+ tizxt <17F IgGl (0.5 who]a =28 /mLol A Ztalo] FACS 9hZA] ol 1:4%
s|AE)S H7kska (100 whe]lA 28 H), AEE 4TolA 1A7F &3 Mgt

~
_‘_,>—<

nv

itr
Al

FACS &k5Aol A A= g 5, 22k A R-¥ o2l Ed g 4 =917 Ig6, F(ab'), & Sol4 4] (4

< ol =g AA HEHEZZ)E 1:200 A o® Hrlelal, AEE 4TolA 307 &<t SlfHloldset. A
2 NS, golH/bE X JAL AxYA ZTREZH wel glo|H /U= (LIVE/DEAD)® I A E I} =
d= A 44 7|E (Fo]Z "HAs2A2)E AHEst] Fdgtt.  AXEE FACS 5AlddA A&sta, AQdeAL
o]E(IntelliCyt) HIFC® == 2|d Al2=®] oA Attt & AXZA dolgg E2¢E(FlowJo)® &XE
EdolE Abgstel BA3Y. Hy g% ZE FD HlE (P28 @A WFD/(HERT 1g62] MF1)EA
AL

B2AA o7 A7 7|9 viel o]l 3l AFA, 0.5 nlo|AZ 1M /ml %9 3A Al/2E BMS20H4.9 (0.94
o] MFI ®]) ¥ PF83 (379 MFI H])Z} Hlulsle] BT} =2 1539] MFI HE YERT.

S 243k vE s19 2ol A4F 4 vt zﬂ&"éilﬂ
FA™)S ALg-3te] Q17F (D137 ZekAm= DNAZ 21zF 293 A
2 A= Hgek MxE AT 10% A& Ejob @ 2 1%
% = Z 0.5 mro]A 22 /mLo] FFEuto]AlS ApE3te] SHg Al
ﬁ%“f&ﬂ}. HA] 5 300 YiEol A sl (D137 A S A E}F §A 37T A 2442 53 QFwlol A
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[0102]

[0103]

[0104]

[0105]

[0107]

[0108]

SIHS31 10-2021-0158420

sty HMXE PBSE AFHEa, HI® AX sl 4S5AE AMSste]l &FA7Ia, A7k @Al (1x PBS, 1%
BSA, 0.09% o}AX=3UEF) FTollA 2417t FoF HU3 (D137 A= A3, AF 3 AZE dEr 2F
2 2 (Alexa Fluor) 647-H3e 94 -3t Ig6 AF FA (AL o FxgAA dRYEZHR)Z 307 59 <
Asitt. NEE AAsta, AERGA] ZZEZ ule} E¥] 12 (Zombie Green) #o]lB/HE= (ulo] 2.3

(BioLegend)) & A% A3}, RE AEXZE Z=g A (Fortessa) X-20 AollA Hgdth., Z29%®
o2 EASE Fste] A EFE 6479 FF FF A= WWDE A, S7He 7HEA
(MESF) ¥& Ao g2} 232 647 2 (WM~ Fre]EL Z(Bangs Laboratories))ol thsl B
MESF #& HlAzl®l A

]
2dHoz A7) 71AE ukek Zo] FaE A, 300 UxE w29 A Al/2+ PF83 (12%)3 H]ul3}o]
(D137 &9 =7} (21%) 2 %38} wbA | BMS20H4.9% AE T A9 (D137<S 56%9HE 7HAA| 71T},

moel

IRECT

3L
&1 7
4

G

ot B H

o

A AL/29] NF-7h9B FAJ A Al d 2y 24 24

oo JMAIE FAZE NF-7HEBE 37 = TE dhr]9f ol 54T 4 duk. AXRPA Y ZREZF
upel HEHAERI™ 2000 Aok (Fo]= HAEEA2~)S AME-3Fe] pGL4.32[ luc2P/NF-7}9}B-RE/ 8] 12 ] FHefn
= DNA (Z 27} Promega))E <¢17F CD137-28 293 AZ W2 FAZANAOEZN o]F <HAE NF-7}9B FA|
HzbAl 2l LE]/QI7F (D137-293 A X E ST, 10% 4 Hol X 2 19 ZFEAAME &350 Sd=m W
g o= wiH|el A 100 whe]lA R 2 /mL &l 12uto]xl B 0.5 who]| AR I /ml FFEuFO] XS ARESte] P g A
25 AYsit. AXZE NE YE=F Y] (Thermo MultiDrop Combi) A1k EHlZ] (MR I|AM Ale]E]H
(Thermo Fisher Scientific))® AH&ate] 5 x 107) AlE/Qe] Wrs 384 2 Zeo]Eo] Zeloleala, 37T
A RbA) wjekeiel. Al A1/2, BMS20H4.9, PR3, i tixat Q7 1gG1S 9 vlo]A 2% T 1.33 vlo]laz
Lo Fuste] ZYolE oA 10-EAE 29 3oz sde 2EF(Hamilton STAR)™ (sidd ZHY)E A}
f3lo] FAFO|E 9= 4 (PBS) o s, AlER 7tk olojA, AFES At 7 37CelAM 5.5
AIZF BoF 5% CO0l A QFHlol e thg Y-FE(ONE-Glo)™ FA|H|gkA] AA A28 (Z2u|7}™M) oz ™
AtolAElT] HEI=F™ Fu] Aok Buj7|E ARESte] HEgith, whge AHEGU A vlo]AREHO|E I
71 (ZdlEg dulolAlX=(Molecular Devices))E AREsIed FAsta, doly 4L Huoy 23y
(GeneData Screener)® (FHlo]E])E AFE3t] Fagtt. dole= sl7|9 Zo] AHytstdan: ¢ &4 = [(& %
-FH 2 R TS/ dE2TE -4 ERT $4E0]1 x 100%.

2ddoz 7] A uiel Zo]l FawE AFedA], A Al/2& PF33 (12%9] Hu FAHHRT ¥ E=u
BMS20H4.9 (115%9] Hdl &d)Ro o W2 78%2] ol 248 et

FA A2 T A& ABHE-Avt S ]9

1€ A7 T AxE-fe AdeAE&-70 (IFN-7ah) ks 318k 582 3719 Zo] A4

k. Izt Wz A dhdl Az (PBMC)E ¥Z(Ficoll) ¥% ) 9AEE (IZ@ T3 Zelx; Ao g~
Aol e Ay we FaUMoRRE wElsta, 10% A& ®lol 3 (sto]ZE (HyClone))S ztE 22449 13
W2 QA2E]HFE(Roswell Park Memorial Institute) BJA] (RPMI) (E}o]X ©E|lmZEm2A]2)olA AT,
PBS % 3-217F (D3 A Z2 HIT3a (¥]TY] Hlo] 2 ALo]AA ~(BD Biosciences))E 96-¥ Z#HoE (¥ Z
He 2 WX 16 Y1/ d) Aol ZREkAL, 4TolA B o) dgitt. &<l ., 94§ PBSE 71,
ZF PBMCE 1.5 x 10 7] A%/9e] dxg 96-9 Zulo|e Aol 71th. 34 Al/2, BUS20H4.9, PFS3, i o
Z 97 1gG1E 10% A& efol A S -3t RPMICNA 80 wlolmaz=m/mLe] & FEoA 1:4 3oz
A Az, F-017F (D28 Al 2 (D28.2 (Mol edA=)E ZolEe HAystm (AP W 0.2 WA
2 mtela 2/ ul), olojA Ald FAE HIFstaL, 7k 5% 0, AFFHle]EldlA 37TCHlA 96A17F T A7 H]
S Yoit] A ~F=E Q17 IFN-7HvF oA E ELISA 7|EE

S AoA A Z)E Aol ZEIILE (4 vlo]A R

ol A 1AIZE TF AFEAIZITE. AE A 2 OIRN-v REES
s}, AlE 3, IFN-#vl AE A 100 violAZEEE Hrbstar, 4
2o A 2AIZE FeE Qo] ek, Mgty AESREM|Y-HRP (100 wlo]AZEE ] 1:40 A F)E A2
AxgE 714 &AE HIbeta o]ojA 50 mlolAETH
E 2FHEHIAR vo|ZRZEYOlE #HE7|2 450 nmel



[0109]

[0111]

[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

[0119]

[0120]
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A &R}, doly BALE AZTEMA IE(SoftMax Pro) AZEYe 2 gy I & (2g=Es= &
ZEO)S AHgste] FASTt. vl fFie AE H IEN-gWE (pg/mb)/diET hIgGl B3t [FN-7Haf

(pg/mL)2A Aitet),

EAdRog A7) 7|AE npeh Zo] Fw Ao, A Al/2v= IFN-7mp AJEFRRL AAikel o] A
(D3/CD28 &&-At=rell <) Iz PBMCO] & ¥ EA3E THAIZY. o9 #&ste], 5 vfo]a =1 /mle] &
A Al/2E A3 2= IIN-Z2rke] AAkel Al PR3 (1.6¥) =7b)X.tl o] 31 BMS20H4.9 (9.4¥) Z7hH)ET o
w2 3.80) TUHE A S

A Al/2 1A A7 AA

ELISA AAE ARE3te] Q17F Clgoll digh & Al/2¢] A3e SAT + Aok, A Al/2 2 g2 &A (84
=T 1gGL)E PBS S0l A< 3|AA71a1, 4TCelA WA ELISA Z&olE Ao gt 7Rl &34 5 <
7t ClgEe 10 U 18/mLe] w52 FH7bstar, 2A17F &<t Sluloldgitt.  Z#o]EE 3-<1%F Clg-HRP (AbD
AZ" Q1= (AbD Serotec Inc.), 1:200 3| &)} 37 1AIZF F<F o] Ao =x Q17 Clgg HE3HL,
Zd°]EE TMB (KPL, S1Z.)E ARE3le] AT, A=A Wo2 slo|BHet ts-RE #=7] (Ho] L E)
(BioTek) ®)E AFE3Fe] 450 mmoll A SH =5

m

FcyRI, FcyRIIa(H), FcyRIIb, FcyRIIIa(F), % FcyRIIIa(V)ol wh3sk aA A1/29] A MSD A (Wi
2AY thelof1ie 28l 2~ (Meso Scale Diagnostics))& A&l AE . ZHeEstA|, Fey FEAE wi 2
A ZHolE Aol WAl Z¥sta, A4 sAME AlF FAE EdolEd Hrbelal, 2A13F FF Qo] d skt
A A1/25 -7 23k A (WA 2AY gololamAE A D20TF-6)S AMgdte] HEsta, ZeoEZ 3
= 434 T (WA 2AY gololax2gs, RTC-DE AR Y, 23S ME] o]u A (SECTOR Imager)
2400 (W2 =AY thololi~El ) Ao A, HolEHE 1gZis ZgE 7.0 AXEYE ALE3}

¥ 3
FeyRI A
4 (gé FcyRIla(H) | FeyRIIb | FeyRIMa(F) | FeyRIMa(V) | Clq
¢ X | (ECsonM) | (ECsonM) | (ECsonM) | (ECsonM) | (ECso
nM) M)
A A1/2 >5% >134% >134% >134% >134% >330*
OC}:M IH7¥
I1gG1 (¢4 Fe
0.8 93.7 >134* 19 6.2 8.9
FgA) o] HE 7
71'54)

A E Ao A s=E YEY
718 bpe} o] £y A4, A Al/2% FeyRI, FeyRIla, FeyRIIb, FcyRIIIa, Fc
A

¥ | 3% 3o AAE vie} Zg). TE AFolA, A Al/2& AlxE-7]
%—@ﬂ%ﬁ%@ MEA AESH 2 BA-o24 AEE4 AAA AE4sd oHE /)5S ey
(e}

g9 T mdoA e A Al/29] ¥FF A5
HCC827 917y mMIAAIE #HY (ATCC) % AEFE 29 4749 mixolA FAA71a, o|AS A& F=A3),
2ok AE (uhe2T 1 x 107 AE)E 7789 o NOD/SCID ZHb (NSG) wh$-2s (A2 gjnelga =)o o=

Suo] wete FAbth ko] v 350 m A 450 e A7l wEE u, vheAE 5 A sS4 F

o2 FA9stsirt.  <Q17F PBUCE tubH]=(Dynabeads)® <A T-27Fx} CD3/CD28 HIE= (A E 34 Alo|AFE]

et FA 9 WA 104 T A=SFo=N A3F FE T AEE AAstar, WAk, QIzF PBMC (NY o Al

E)E AW o]E(SepMate) FH (A ©| 52 A2 (STEMCELL Technologies))olA IE® 33 Zej2 Ao A
g

Agregons Azsa, WART. HgH T AZE AFAND, 1x 04 AZE mpesel Falw

=

|

|

J
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[0123]

[0124]

[0125]

[0126]

[0127]

[0129]

[0130]

[0131]
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o 2A, Ui up2oA] FF AEE GEOF T AE E= PBUC §lo] o]Agtt. AHEe A0d Ee= A

a2 UlZE IgG, BMS20H4.9, PR3, E A Al/2E XFeth. 45 S wlF 18] 10
=2 SEANA Fost. AT BN)S 15 23] 7|F38taL, Biel HAE WslE

3171 *4% A}%é of Aatgc): (FEA9 BV - /AL B / AL BV x 100%. T4 FI& A AHAE

ARk 17e 23] HAdtt. FF I 7] A AbEste] AXbeth: FF 9 () = n/6 x ZHo] x

Lowr/ce 718 W gkol AT

Ae] ofE-A e Hit

Aol Aol dxwre] Hit TF T3 - £ Aol dxate] Hit T 5.

A RS SAS A Ede] (WA 9.2)014 MIXED AAHE AR&ate] Az 2 A g

Moz s,

2AHom A7) ZIAE wpel o] elE AFelA, A Al/22 AgE w92 PF83 (T/C% = 81.2)

BMS20H4.9 (T/C% = 96.9)2 AH&H, AAE YeRA] &2 w29 dzdoz, fost T4 4% A& 4

=34tk (T/C% = 30.6; P < 0.001).

> 091 7% 4 100 x AT / ACE AH&sto] Albgth. AT = A7) 2
TE T - Folo] AALAA G fE-Aewe] 3

Mo oxomy 2 1
rﬁ,l
ol-N
o2
1
©
o>
(ep}
I
re
—LI
o
o

FA AL, FA A2, & FA Al/29] S FFE/FsE AT

Hlo}52o] T200 7]71& AR&3to] &4 Al, &4 A2, & ‘Jxﬂ A1/20] d3F nA3td J 7t CD137 Fc A%
=48 ¢+ duk. AxF A7k AE (DI137-Fe ©
3] Aoz A GAT (Ho] dxAe]). (D137
2oz a3}, %‘%:% 25CoNA Tt H= ?—%‘6}3 SAAE

ot 30 wlolm R EH /& 3 10 988 ZEAI-HCl pH2.0& A}&-3lo =5 e
SAR ASAIIT. 0.123 Ur 2 A 30 B ¥ wxe] AAIWS ulolso] 1200 AXEo]E A}
3}

=

=

o BARY. S (Ko L el (KO SE 45 ALE 11 ARel A% w JEd Azwc. B9
A5 (D) B AT AHE e FIRA S P50l ] K/Kaz e A,

:I:’4

vAHow A7) 714" vkl Zo] s Ao, A AL, A A2, B A Al/2+= & 400 dAE s
l

4
o) Kon (1/Ms) Koir (1/5) Kb (M) T Chi’
A

1.33E+06 7.13E-03 5.36E-09 23.10 0.247
A2
A

1.61E+06 5.36E-03 3.33E-09 22.76 0.355
Al
A

1 52E+06 7.11E-03 4.67E-09 20.86 0.303
Al/2

FA AL, A A2, B A A1/2E8 ¥k NF-7HeB FAIEEA Sl A

2ol AAlE FAZF NF-7FBE E43A7]= 582, A M ES PBS FollA Alxsta 10-2JE 28 3

AEE 9 vholaz s Fwste] EHOlE WA Alxshs W stell, ofdel el 71 wheh ol 54
& 5 9l

wdA oz 7] 71AE vie 2ol e AFelM, A Al/2 (70.5%] Ao &)= A AL (63.4%2]
&) B BA A2 (72.3%0] Hdi 24)ek wluwste] AR Ao 24S dELE.
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[0133]

[0134]

[0136]

[0137]

[0138]

[0140]

[0141]

[0142]

[0143]

SIHS31 10-2021-0158420

FA AR A A2 T AZ-FA A0 e 380

ool WAl A7 T AE-F QEHAE-7vE (IFN-70h) AAHS S8 588 o] o] 7149 ut
o o] AT 4= . EAHom Ho yAE vl 3w Ao, A Al A

IFN-7+el A EFFel Agato] o] A A (D3/CD28 FF-xF=ol| o]F <17 PRMCY 3
ol¢} ##sle], 5 wholAE M /mLe] A Al/25 AFE3 AP IEN-ZHvke] Akl A 3HA] Al
A A2 (3.58) F7h) 9} s 3,18 SIS A S

I‘I

or

SHd ¢ 2doAe FA Al 3 FA A29] TS A

wglo] AR FA vhesolA B A oAlshs

olf

ge olho] Beol sl e} o] 4% F 3

rlo

g

BAaHoz A7) 7149 ulel o] 3E AFoA, a4 Al, A A2, ¥ A Al/2% HCC827 FHE F94 =
oA FoF AL A}, A Al/2 (T/C% = 47.1%; P < 0.001)E AF&d gl:= A Al (T/C% =
56.0% P < 0.001) 2 3 A2 (T/C% = 48.7%; P < 0.001)¢} §A}sk Z<F A% 7+AE Vepdc).

o o=

XA 2RsE T8 2Ad FA A9 oYEZ

A Al-Fabs 12 mL A A E (CaptureSelect) IgG-CH1 X3A WEH S ALE3Fo] 293HEK AlE A dog
B A, SDS-PAGE 2 #4188 F7] wjA] ZErlE 2y (SEC)E o]&3dte] AAE A Al-Fabe &%=
9 F4s e ol MjEE 2 gEld 248 X Eya-9% 99 (B R ¢h5A weghrh.  hCD137+
(x(17F (D137 opm At 22-161, ACI21S)-AAA-6His)E Ni Alot=22~@ A Z5], Ni-NTA Z§, 9 SEC Z#s
o] &3l 3 ©WAIR 293HEK Aoz HE AA ST, A, 2 EHO A NS doo d5A uE §lof

Ni Az a4 2 g2 25 290, o] A &9 PBSE ¢4l adhstar, Ni-NTA 59 #F5 2
P& ARgste] Frk= AART. o] @S] Seldls FrkE AAlstal, HAE SEC ZEe ARgske] 1X TBSE
SA wegek. AN Algzs A GARRE ] F3e g Fe] hiDI7+E Frdtt. o], o]
B Ni AlstRz A Aol AlZstar, o]ofA Ni-NTA % A8 SEC Z-+el A=k, SDS-PAGEE AHE-3}
o] Z1¢] el 7]Z%3ke] hCDI37+ &8-S FYTrh. hCDI37+9] X+ 14.5 L] /mLelal, FA Al-Fabe]
FEE 7.5 ¥ /nLelt),

o

A

-

, 20 98]E Eg 2 pH 8.0, 100 28 E AEF Fd
-FYIA ] A A7 Aol A8 A5 12.5 AW /mLz FH5AAT. A1 5 =
-Fab:(D137 E&A|Z, 21TC % 8C & t}o oY~ (Phoenix) NA =S A}Lst A =& ZHolE
A g mjEg s Ay ~3ed 23 st 101 HE AAgeth. iE ZEE-HAF ARS 21TAA 1 = Al
=] .
q

ot

}A] Al1-Fab:(D137+ HEAE 1:1 0=

o

o
ox %
O_>L'4 _\1

lo

B
= ko
2

— r—>14-4

A

AR ES pH 6.59014 49 Well @ 27 dfel AGAZY. AAS FAS AL, 200 FEAE R AFA
AdA FZA-REsta, Feta, HA Ak oA FH-FAAT o, o2 TH dAT49 oEMAE
X E A (Advanced Photo Source)E ARESle], MES XM 23Edstal, dolEHE 3o, &A Al-
Fab/hCD137+ UlolE|E X 2139 ((P4 2YEE Alg3sle] 2.4 Ao A& 3ct (Winn, M.D. et al. Acta.
Cryst. 2011: D67, 235-242). ZAAL I3kt P3210] &3ta, A s2v]E= a=h=124.9 A, b=112.7 A, a=
B=90" % y=120°" oJt}. SR+ @ Rdzx Y Fab T+ZE ALEste], T 213 o] A (Phaser)o A #
2 iAol &l 24"t (McCoy, A.J. et al. J. Appl. Cryst. 2007 40: 658-674). Fabell that &2} thA] &
218 HEZ® (Refmac) (Winn, M.D. et al. Acta. Cryst. 2011: D67, 235-242; Murshudov, G.N. Act. Cryst.
2011: D67, 355-367) Z W ~E{(Buster) (Bricogne, G. et al. 2016; Buster Version 2.11.6. Cambridge,
United Kingdom: Global Phasing Let.)E Ah&3te] Azttt Adstzhe e S AR&ste] (D137 ofgh
Bds T2 0015 AHEsl F5o® 753t (Emsley, P. Acta Cryst. 20100 D66, 486-501). “d3}d
R-Q1A}+= R=17.8%, Rfree=20.5%°]t}.

BN M2

BAxog B Ao 7|Ag nle} o] 3 AdoA], A Al-Fab:hCD137+ &A= #alsta, dyEx/
FPEZE 5l7] ¥ 5o AWt ¥ 5% h(D137+ Y EAE 719 6A oluldl = A Al-Fab Ao #
718 dASY . A Al-Fabe] F3= hCD137x9} 57709 A= (RLX 6 A)S zte v, Ade= 1879 "=

(RLE 6 A)g ztet),
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[0144]

[0145]

[0146]

[0148]

ek GA Al A Al

CD137 =3 7 3

(N =3) | (shepeeon) (FepEaT)

S55 Q62 -

Q59 Q62 -

D63 Q62 -

R66 F55 —

F72 F55 -

H93 T103 --

C9%4 T102, T103, A104, | --
P105

L95 M101, T102, | --
T103, P105, G106,
T107

G96 L100, M101, | G92, N93
T102, T103, P105,
G106, T107

A97 M101, T102, | G92, NO93, S94,
P105, G106, T107 | F95, 1L97

G98 P105 G92, N93, 8§94,

F95

C99 P105 -

S100 152, F55, NS59, | F95
M101, P105, T107

M101 S31, 152, 154, F55, | --
M101

C102 F55 --

E103 T103 -

L112 T103 -

TI113 T103 -

K114 M101, T102, | D51, D54
T103, A104

K115 L1100, MI101, | F50, E56, T57
T102, T103, D110

Gl16 M101, T102, T103 | F50

A Al/2%E CD137/CD137-F3tE A5.348S d4As st}

_25_
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[0149]

[0150]

[0151]

[0153]

[0154]

[0155]

SIHS31 10-2021-0158420

ol AAlE &A7F 1z (D137 2 (D137-2|H= (o]t A, (D137L) A Z2Hg& Aesls 582 ELISA HA
o2 A3 4 9r}. WA, ELISA #ALS o] &3le] h(DI37Lx 2 3| A1/2, BMS20H4.9 2 PF83o] th3h
hCD137## (17t (D137 o}w]x=4F 22-164, AC121S)-AAA-FLAGS] A3 EC, 2 AZslstt;. 96 2 o] H=(Immulo

n)® 4HBX ELISA Z#lo]E9] AL 4ToA 2353k wut 3lo] 100 mlo]Z =] E]9] PBS, pH7.2 FollA 50 Y1
M) pCD137+x& WhA) ZIE 3Tk, PBST 5 5% BSAR xfwbslar A e & His—e)l25-2d A %3 <17+ CD137L
(o]3loll Al hCD137LxZ A H) (&g A|="E=)o] 5u] FJA&E A= (392 YeB- 0.005 Y

BMS20H4.9 (53-0.00068 “}:=E), PF83 (107-0.0014 Ya-E), == 34 A1/2 (53-0.00068 LYxE)E Z}zto] 3
MEs olvom FatdA Hrletar, Aol 1A EQF 234k wnk spo] Qlgtuol gtk oolA, -
(D137 FA=Z Hs AS AHstal, HRP-HIE P& F-Fab A (L o|FwAA YRHEZZR)]
1:10000 A ES Hrtela, T3 TZEZ o) 2 %oﬂﬁ o1 o] Agtl.  o]o]A | hCD137L+= A3 A=
AHeta, HRP-He w92~ 3-His A (A]:lu} =2 %] (Sigma-Aldrich)®)¢] 1:5000 3|4 &S FH7lsla,
ZYEE BT ZREFA wel A2 Qdfueldgtt. Ao JiAs B AEFS HE TMB HASAITHA 7]
A g AR SRS AZ:PA L] H A wPE} *}&@E} FEE W5S aHEHE ZYS L E B 6
oA EXHEEt. ECp #h2 AZESoe] & F9] - Folx Aj o] HAE I F4 FJE A4 93
Aardnk, 71AE vpe} ko] S=aiwl Ao A, hCD137#xo] the A 3= (BCs)+=, hCD137Lol thal 0.6

E, A 17290 ol 1.4 Y=E, BMS20H4.90 dis] 0.43 Y&, 2 PF83C tiEl 10 i 2T
AR =},

hCD137xx¢ll th&dk Aol tha] hCD137L=7} BMS20H4.9, PF83, = & Al/2¢} AAsE THL &47)9 o] AR
= itk 96— o] EE 4HBX ELISA ZH0]EZS 4ColA 2348 wwwk shol 100 wlol= 22]E1¢] PBS, pH 7.2
ZollA 50 Y=zl h(D137+x2 R =¥t}  xpekdtar (PBST 5 5% BSA ARE) A& 3 hCD137L*2] 5
v SAE (196 WA 0.0025 Y& )S 23t 4o AAE A A Al/2 (200 “>=13/4), BMS20H4.9 (3
U3 /) 0 s PR3 (1000 Yz /Ay 3l E35k3it). o]oja], EEES Ao o]Fo g HrIEta, AL
A IARE B 2skek Wk shel QIFHlelAgtt. AlY F, EdolE TREZ wat A2 HRP-
¥l fd4 F-Fab A (1:1000 EWE’ AL oA YR E =)} T Aol itk Az 7}
Al A3 TMB HA A A 7] A 9 AR BAE A=A ] AZA ] uhef A}E-ghr).

(D137l A A= Q= mAbe] WMEES EFXHeaL, 10y ¢S U =Zd= Zog AT ES oS AHEsto] H

A3 39 FA IE BA 9 Axbeit. EAHoz Y] 71| vkl o] FalE AFeA, h(D137Lx=
0.401 Ux=E9 (5o = hCD137#x¢] thdt 3A) Al/29] AL &3 awsich.  hCD137Lx+= S 1.037 Y=

=9 10502 hCD137#xol tigh PF839] A3S ztehsit} (30% A3 A7 3™ Aol Folgls). hCD137#xo] <]
BMS20H4.99] Adtol thdk hCD137L+] =A753 a7t EA8HA &=

O

Ry
X

& o

ﬂHN‘
rulo

2
M

UJZE[]

e

A A1/2%F BMS20H4.9 € PFE3FE= thEA 54 olniAt F7[oA 213k (D137 A ¥ 3o}

917k (D137 A EdAWo|E w913te] 3] Al/2, BMS20H4.9, 2 PF83o] <€17F (D137¢l AdslE ofn| Ak A7)
Axgrt.  AHHoR Ydgrtsd 79 AR EddolfE JIE (FAUAA (Quickchange) 11 71E, FoAl
(Qiagen))9] 3 TREFS ALE3to] (D137-Fc E2QWolAS AAdTE, ofdd 2 E9WolA (D137-Fc v
AA 7130 A, o714 Baude BE SdRolAE ok (DI37-Feok frASE A7) wjA] Z2ahd
zt dE EdWols diide] FxA AHAAS EAATIIA Ee). FAY Al digh Edwol
A AR 7] Y&, (D137-Fc okE 2 SdAW oA EQIE ELISA Ao] o]gdtt. 96-4 ol&
ELISA Z#o]E9 WL 4T £3b3k wulk 3fol] 100 wlo]aZ 2 E| 9] PBS, pH 7.2 FollA] 50 w18

¢17F CD137-ECD-C121S-Fc & 19 EdwolA=2 v ZEsith, xpd3dla (PBST & 5% BSA AMg) Al st

A AE aA| ] ol FAE §-FESE A= (100 - 0.00128 YxE)E Hrlstar, ALoA 14]7F 9k &3}

Ak 3fol AFujol ety WS AlHSt, HRP-HFH 23 A (HRP-H 3 P4 3-Fab A (A& o)
e A ERIYEFYZ) 1:10000 A Hletn, B TREI uel ALoA] dFwoldsit. s
o 7hxgt 9@ AES 98 TMB HASAITHA A 7]A AR EHS AxGA ] A F Aol whep ARE-ghr).
Z4zbe]l % EQIES g F3E dE5ES oflY FEFEo] F3Ee o AarstEint. 7] EdWolA
of a3y, 871 skl uigk Grste Hle] Hito] AAFT.

EdHolE 7] YH|olA <1z (D137 (AEAEWHE: 1D AEAo= ©skait): P27, N42, D63, Q67, A97,

lo
o
)

°
B
m

=
&%
&

¢ o Lot 1o g m
; IS
]
&
=



[0156]

[0157]
[0158]

[0159]

[0160]
[0161]

[0163]

[0164]

[0165]

SIHS3 10-2021-0158420

G98, S100, M101, Ql04, K114, K115, R130, I[132, R134. ¥ 6 <¢IzF (D137¢ AXNE EdWolAd st
BMS20H4.9 2 A Al/29] AF Z2IAS et & 72 ATE (D137 AAEH =AWl A uigh PF83 ¢
A Al/2¢] A% ZE3dS g5t JEH

M o® ¥ 6= 7S 3 Al/27F BMS20H4.9 2 PF-833} H]L3}o]
QIZE D137 el A 5fre] opn=it A7lel] Ajtdvis A& At
X6
BMS20H4.9
(°FA1 9 heD1379 1] gk gA A12
259 %) (°FA % hCD1379] ¥ ¢+ A 59 %)
P27L* 85 100
N428* 0 100
D63N 100 100
Q67R 100 100
Q67V 100 100
A97P 100 15
GISK 100 85
G98Q 100 100
S100T 100 100
MI101R 100 100
Q104K 100 100
K114E 100 20
K115Q 100 25

BANA XA AT Sl AR FA AL/29] oI EEZ oo = AAE LERY

3E 7
PF83
A Al1/2 (°F % hCD1379) Y] gt
(oF8 % heD1379 1) & A 2] %) 499 %)
K115Q 25 100
R130A* 100 100
R 130H* 100 100
1132V* 100 100
R 1340Q* 100 25

#GAA XA Ashs Fal AGA A Al/29] oFEX e = AAE YERY

Q7 g A9 (D137 AR &¢&

A7F Y W HAFEoNIA D13
(TCGA) ©lolElw
E (Omicsoft) 5
(D137/CD3ed] & H| = H|wsl7] Y&, t-ARE FPst, =
& ol A E vl t-AelA < 0.059] P ghE zta =2d . =
AX oz Fosiet. 4 o AA FZHM (D137/CD3ee] W& n]9] ol 21 wj4 W3} (logFC)

FAA e Z29de ¢ A AlE o}E5(The Cancer Genome Atlas)
b= Qlth. Z1ERSHAl, (D137/CD3ed] W& H]E Qu 4
zA9 FF AE 2 AdHT AHA 9

=
718 wRe} o] e Ao, fuet, 24, Aguled, U3 2 FAHAEAS s olo AlgH
2 ) A, Z7hE £Y CD137/CD3 Hm BT (% 8). (D137 WXy} FRa =
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[0166]

[0167]

[0169]

[0170]

[0171]

ZIHSd 10-2021-0158420

¥ 8
o CD137/CD3 &4 1] (logFC) P 4t
e 1.92 3.85E-03
R 2.46 3.56E-39
SRR A 1.78 4.81E-06
A A 236 1.23E-19
K] = 2.14 4.01E-15
A1 1.07 1.71E-04
9 1.68 9.27E-10
TAR 1.90 8.06E-15
7 Aor= 1.37 2.63E-13
9 3 A% oF= 1.63 2.37E-13
AEA 1.04 2.73E-04
= 2 1.62 1.40E-05
ZEAEA 1.24 2.29E-06

A Al/2% QAW D3 T AT ¢ A8 /Y

ool Al FAZE QIFksE w2 REA T AX FF &S WAAI= 852 ¥
a AR 4= k. gEFEAl, 155 A vlAAE #Hd AlE (L55-CBG-2A-GFP, 2wy
ol gt FFo] 250-300 mm 7]l E=EE w, 1z PRMC (8 x 107} AE)F
delagl/kgo® Folgtt, AT FRA, TS Eé‘g%oﬂﬁ Fystar, gepdo R Ay
AW sleta, B-CD3 A (A A9y B A=EA (Cell Signaling REREs
O}ﬂ]E]_S’_(Aperlo) XT 270253 (ScanScope) ®E AF&-3Fe] 200X Hi& = Q%ﬂﬂ H-gegdog FAasie, F
& Mxzol tidt (D3 FAF Axe WMEEL ol oA AT AT EY S ALE3te] At 4

(THC) el <]
stal) = NSG PF5-

A9 ANOVAS o) wustar, oo tiF HuE Y3 TE-AHHoR vudtt (Aar & 12.
AIZE o] (Systat Software)).

A7) 7\ AE upel o] Salw AFe|A, A Al/2% 155 FdE T (D3 T ME TY W8S GEIh
FA) AL/20] WRSElE (D3 T MES] WIEE (60%)-< BMS20H4.9 (18%) M 917F IgG (27%) Ao} wlmwste] o
o}.

i o“‘
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SEQ ID NO: 1 (217 CD137)

MGNSCYNIVATLLLVLNFERTRSLOQDPCSNCPAGTFCDNNRNQICSPCPPNSFSSA
GGQRTCDICRQCKGVFRTRKECSSTSNAECDCTPGFHCLGAGCSMCEQDCKQGQ
ELTKKGCKDCCFGTFNDQKRGICRPWTNCSLDGKSVLVNGTKERDVVCGPSPAD
LSPGASSVTPPAPAREPGHSPQIISFFLALTSTALLFLLFFLTLRFSVVKRGRKKLLY
IFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL

SEQ ID NO: 2 (HCDR1)
KASGGTFSSYAIS

SEQ ID NO: 3 (HCDR2)
GIIPIFGTANYAQKFQG

SEQ ID NO: 4 (HCDR3)
ARDLMTTAPGTYFDL

SEQ ID NO: 5 (LCDR1)
QASQDIGNSLG

SEQ ID NO: 6 (LCDR2)
FDASDLET

SEQ ID NO: 7 (LCDR3)
QQGNSFPLT

SEQ ID NO: 8 (HCVR)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPIF
GTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARDLMTTAPGTYF
DLWGRGTLVTV

. S % o
0172] SEQ ID NO: 9 (FA Al 9] LCVR)
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AIRMTQSPPSLSASVGDRVTITCQASQDIGNSLGWYQQKPGKAPKLVIFDASDLET
GVPSRFSGSGSGTDFSLTISSLQPEDFATYYCQQGNSFPLTFGQGTRLEIK

SEQ ID NO: 10 (HC)

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWMGGIIPIF
GTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARDLMTTAPGTYF
DLWGRGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDKR
VEPKSCDKTHTCPPCPAPEAEGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPSSIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK

SEQ ID NO: 11 (A A1 2] LO)

AIRMTQSPPSLSASVGDRVTITCQASQDIGNSLGWYQQKPGKAPKLVIFDASDLET
GVPSRFSGSGSGTDFSLTISSLQPEDFATYYCQQGNSFPLTFGQGTRLEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 12 (A A2 2] LCVR)

IRMTQSPPSLSASVGDRVTITCQASQDIGNSLGWYQQKPGKAPKLVIFDASDLETG
VPSRFSGSGSGTDFSLTISSLQPEDFATYYCQQGNSFPLTFGQGTRLEIK

SEQ ID NO: 13 (FA A2 2 LO)

IRMTQSPPSLSASVGDRVTITCQASQDIGNSLGWYQQKPGKAPKLVIFDASDLETG
VPSRFSGSGSGTDFSLTISSLQPEDFATYYCQQGNSFPLTFGQGTRLEIKRTVAAPS
VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK VDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 14 (HC 2] DNA)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGG
TGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATGCTATCAGC
TGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCC
CTATCTTTGGTACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGAT
TACCGCGGACGAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGA
TCTGAGGACACGGCCGTGTATTACTGTGCGAGAGATCTGATGACTACGGCCC
CTGGGACGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCA
GCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCAC
CTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAA

[0173] CCGGTGACGGTGTCGTGGAACTCAGGCGCACTGACCAGCGGCGTGCACACCT
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TCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACC
GTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACA
AGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGCCCAAATCTTGTGACAA
AACTCACACATGCCCACCGTGCCCAGCACCTGAAGCCGAGGGGGCACCGTCA
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCC
TGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAG
TTCAACTGGTATGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGC
GGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCT
GCACCAAGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAA
GCCCTCCCATCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCC
GAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAA
CCAAGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCG
TGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTC
CCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATTCCAAGCTCACCGTGGAC
AAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGG
CTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGCAAATG
A

SEQ ID NO: 15 (FA A1 2] LC 9 DNA)

ATGAGGCTGCTGCCTCTGCTGGCCCTCCTGGCCCTGTGGGGCCCAGACCCAGC
CAGAGCCGCCATCCGGATGACCCAGTCTCCACCCTCCCTGTCTGCATCTGTAG
GAGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTGGCAACTCTTT
AGGTTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAACTCGTGATCTTCGAT
GCATCAGATCTGGAAACAGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCTG
GCACAGATTTCAGTCTCACCATCAGCAGCCTGCAGCCTGAGGATTTTGCAACT
TACTATTGTCAACAGGGTAACAGTTTCCCGCTCACCTTCGGCCAAGGGACACG
ACTGGAGATTAAACGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATC
CCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAA
CTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTC
AGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTAC
GCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCA
ACAGGGGAGAGTGTTAG

SEQ ID NO: 16 (FA A2 2] LC ¢ DNA)

ATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGCTC
CACCGGCATCCGGATGACCCAGTCTCCACCCTCCCTGTCTGCATCTGTAGGAG
ACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTGGCAACTCTTTAGG
TTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAACTCGTGATCTTCGATGCA
TCAGATCTGGAAACAGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGCA
CAGATTTCAGTCTCACCATCAGCAGCCTGCAGCCTGAGGATTTTGCAACTTAC
TATTGTCAACAGGGTAACAGTTTCCCGCTCACCTTCGGCCAAGGGACACGACT
GGAGATTAAACGAACTGTGGCCGCACCATCTGTCTTCATCTTCCCGCCATCTG
ATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC

[0174] TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGG
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GTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACA
GCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGT
CTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGC
TTCAACAGGGGAGAGTGTTAG

SEQ ID NO: 17 (FA A1/2 2] LC 9] DNA)

ATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGCTC
CACCGGCGCCATCCGGATGACCCAGTCTCCACCCTCCCTGTCTGCATCTGTAG
GAGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTGGCAACTCTTT
AGGTTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAACTCGTGATCTTCGAT
GCATCAGATCTGGAAACAGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCTG
GCACAGATTTCAGTCTCACCATCAGCAGCCTGCAGCCTGAGGATTTTGCAACT
TACTATTGTCAACAGGGTAACAGTTTCCCGCTCACCTTCGGCCAAGGGACACG
ACTGGAGATTAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCAT
CTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAAC
TTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAAT
CGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCT
ACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACA
AAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAA
GAGCTTCAACAGGGGAGAGTGTTAG

SEQ ID NO: 18 (BMS20H4.9 2] HC)

QVOQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQSPEKGLEWIGEINHG
GYVTYNPSLESRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDYGPGNYDWYF
DLWGRGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPSNTKVDKR
VESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEV
QFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNH
YTQKSLSLSLGK

SEQ ID NO: 19 (BMS20H4.9 2] LC)

EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQOQKPGQAPRLLIYDASNRAT
GIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPPALTFGGGTKVEIKRTV
AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 20 (PF83 2] HO)

EVQLVQSGAEVKKPGESLRISCKGSGYSFSTYWISWVRQMPGKGLEWMGKIYPG

DSYTNYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARGYGIFDYWGQ
[0175]
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GTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCC
VECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVQFNWYV
DGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIE
KTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
METDTLLLWVLLLWVPGSTGAIRMTQSPPSLSASVGDRVTITCQASQDIGNSLGW
YQQKPGKAPKLVIFDASDLETGVPSRFSGSGSGTDFSLTISSLQPEDFATYYCQQG
NSFPLTFGQGTRLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL
SSPVTKSFNRGECNNYKTTPPMLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPGK

SEQ ID NO: 21 (PF83 2] LC)

SYELTQPPSVSVSPGQTASITCSGDNIGDQYAHWYQQKPGQSPVLVIYQDKNRPS
GIPERFSGSNSGNTATLTISGTQAMDEADYYCATYTGFGSLAVFGGGTKLTVLGQ
PKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADSSPVKAGVETTT

0176] PSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS

g g
SEQUENCE LISTING

<110> Eli Lilly and Company

<120> ANTI-CD137 ANTIBODIES

<130> IPA211927-US

<160> 21

<170> PatentIn version 3.5

<210> 1

<211> 232

<212> PRT

<213> Homo sapiens

<400> 1

Leu Gln Asp Pro Cys Ser Asn Cys Pro Ala Gly Thr Phe Cys Asp Asn

1 5 10 15

Asn Arg Asn Gln Ile Cys Ser Pro Cys Pro Pro Asn Ser Phe Ser Ser
20 25 30

Ala Gly Gly Gln Arg Thr Cys Asp Ile Cys Arg Gln Cys Lys Gly Val

35 40 45
Phe Arg Thr Arg Lys Glu Cys Ser Ser Thr Ser Asn Ala Glu Cys Asp
50 55 60

Cys Thr Pro Gly Phe His Cys Leu Gly Ala Gly Cys Ser Met Cys Glu
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65

GIn Asp Cys Lys

70

75 80

Gln Gly Gln Glu Leu Thr Lys Lys Gly Cys Lys Asp

85

90

Cys Cys Phe Gly Thr Phe Asn Asp Gln Lys

100
Trp Thr Asn Cys
115
Lys Glu Arg Asp
130
Gly Ala Ser Ser
145

Ser Pro Gln Ile

Leu Phe Leu Leu
180
Gly Arg Lys Lys
195
Val Gln Thr Thr
210

Ser Leu

Val Val

Val Thr

150

Ile Ser

165

105
Asp Gly Lys Ser
120
Cys Gly Pro Ser
135

Pro Pro Ala Pro

Phe Phe Leu Ala

170

95

Arg Gly Ile Cys Arg Pro

110
Val Leu Val Asn Gly Thr
125
Pro Ala Asp Leu Ser Pro
140
Ala Arg Glu Pro Gly His
155 160

Leu Thr Ser Thr Ala Leu

175

Phe Phe Leu Thr Leu Arg Phe Ser Val Val Lys Arg

Leu Leu

Gln Glu

185
Tyr Ile Phe Lys
200
Glu Asp Gly Cys

215

Glu Glu Glu Gly Gly Cys Glu Leu

225

<210> 2
<211> 13

<212> PRT

230

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 2

190
Gln Pro Phe Met Arg Pro
205
Ser Cys Arg Phe Pro Glu
220

Lys Ala Ser Gly Gly Thr Phe Ser Ser Tyr Ala Ile Ser

1
<210> 3
<11> 17

<212> PRT

5

10
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<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 3

Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala Gln Lys Phe Gln
1 5 10 15

Gly

<210> 4

<211> 15

<212> PRT

<213

> Artificial Sequence

<220><223> Synthetic Construct

<400> 4

Ala Arg Asp Leu Met Thr Thr Ala Pro Gly Thr Tyr Phe Asp Leu
1 5 10 15
<210> 5

<211> 11

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 5

GIn Ala Ser Gln Asp Ile Gly Asn Ser Leu Gly
1 5 10
<210> 6

<211> 8

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 6

Phe Asp Ala Ser Asp Leu Glu Thr

1 5
<210> 7

<211> 9
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<212> PRT

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 7

GIn Gln Gly Asn Ser Phe Pro Leu Thr

1 5

<210> 8

<211> 120

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 8

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

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Gly Thr Phe

20 25
Ala Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
35 40 45
Gly Gly Ile Ile Pro Ile Phe Gly Thr Ala Asn Tyr Ala
50 55 60
Gln Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser
65 70 75

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val

85 90
Ala Arg Asp Leu Met Thr Thr Ala Pro Gly Thr Tyr Phe
100 105

Gly Arg Gly Thr Leu Val Thr Val

115 120
<210> 9
<211> 107
<212> PRT
<213> Artificial Sequence

<220><223> Sythetic Construct

Pro Gly Ser
15

Ser Ser Tyr

30

Glu Trp Met

GIn Lys Phe

Thr Ala Tyr
80

Tyr Tyr Cys

95
Asp Leu Trp

110
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<400> 9

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

1 5

10 15

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

20

30

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

35

45

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

50 55

Ser Gly Ser Gly Thr Asp Phe Ser Leu

65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln

85

Thr Phe Gly Gln Gly Thr Arg Leu Glu

100
<210> 10
<211> 452
<212> PRT

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 10

GIn Val Gln Leu Val Gln Ser Gly Ala

1 5

Ser Val Lys Val Ser Cys Lys Ala Ser

20

Ala Ile Ser Trp Val Arg Gln Ala Pro

35

Gly Gly Ile Ile Pro Ile Phe Gly Thr

50 55

Gln Gly Arg Val Thr Ile Thr Ala Asp

65 70

60
Thr Ile Ser Ser Leu Gln Pro
75 80

GIn Gly Asn Ser Phe Pro Leu

90 95

Ile Lys

Glu Val Lys Lys Pro Gly Ser

10 15

Gly Gly Thr Phe Ser Ser Tyr
30

Gly Gln Gly Leu Glu Trp Met
45
Ala Asn Tyr Ala GIn Lys Phe
60
Glu Ser Thr Ser Thr Ala Tyr

75 80

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

100

Gly Arg Gly Thr

Ser

145

Val

Val

His

Cys

225

Met

His

Val

Tyr
305

Gly

Val

130

Ser

Val

Pro

Lys

210

Asp

His
290

Arg

Lys

115

Phe Pro

Leu Gly

Trp Asn

Leu Gln

180

Ser Ser

195

Pro Ser

Lys Thr

Pro Ser

Ser Arg

260

Asp Pro

275

Asn Ala

Val Val

Glu Tyr

85

Met

Leu

Leu

Cys

Ser

165

Ser

Ser

Asn

His

Val

245

Thr

Lys

Ser

Lys

325

Thr Thr

Val Thr

Ala Pro
135
Leu Val

150

Ser Gly

Leu Gly

Thr Lys

215

Thr Cys
230

Phe Leu

Pro Glu

Val Lys

Thr Lys

295
Val Leu
310

Cys Lys

Ala

Val

120

Ser

Lys

Leu

Leu

Thr

200

Val

Pro

Phe

Val

Phe
280

Pro

Thr

Val

Pro

105

Ser

Ser

Asp

Thr

Tyr

185

Asp

Pro

Pro

Thr

265

Asn

Arg

Val

Ser

90

Gly

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Cys

Pro

250

Cys

Trp

Leu

Asn

330

Thr

Ser

Phe

155

Leu

Tyr

Arg

Pro
235

Lys

Val

Tyr

His
315

Lys

Tyr

Ser

Thr

140

Pro

Val

Ser

Val

220

Pro

Val

Val

Ala

Phe

Thr

125

Ser

His

Ser

Cys

205

Pro

Lys

Val

Asp

285

Tyr

Asp
110

Lys

Pro

Thr

Val

190

Asn

Pro

Asp

Asp

270

Asn

95

Leu

Val

Phe

175

Val

Val

Lys

Thr
255

Val

Val

Ser

Asp Trp Leu

Leu Pro Ser
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Trp

Pro

Thr

Thr

160

Pro

Thr

Asn

Ser

240

Leu

Ser

Thr

Asn
320

Ser
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Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln

340 345

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
355 360
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
370 375
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
385 390
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe

405 410

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
420 425
Met His Glu Ala Leu His Asn His Tyr Thr
435 440
Ser Pro Gly Lys
450
<210> 11
<211> 214
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 11
Ala Ile Arg Met Thr Gln Ser Pro Pro Ser

1 5 10

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser
20 25
Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys
35 40
Phe Asp Ala Ser Asp Leu Glu Thr Gly Val
50 55

Ser Gly Ser Gly Thr Asp Phe Ser Leu Thr

Met

Pro

Asn
395

Leu

Val

Leu

Gln

Pro

Ile

Thr

Ser

380

Tyr

Tyr

Phe

Lys

Ser

Asp

Pro

Ser

60

Ser

Lys

365

Asp

Lys

Ser

Ser

Ser

445

Ala

Lys
45

Arg

Ser

350

Asn Gln Val

Thr Thr Pro
400
Lys Leu Thr

415

Cys Ser Val
430

Leu Ser Leu

Ser Val Gly

15

Gly Asn Ser

30

Leu Val Ile

Phe Ser Gly

Leu Gln Pro

_39_

ZIHSd 10-2021-0158420



ZIHSd 10-2021-0158420

65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Asn Ser Phe Pro Leu
85 90 95
Thr Phe Gly Gln Gly Thr Arg 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> 12
<211> 106
<212> PRT
<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 12
Ile Arg Met Thr GIn Ser Pro Pro Ser Leu Ser Ala Ser Val Gly Asp
1 5 10 15
Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Gly Asn Ser Leu
20 25 30
Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Val Ile Phe

35 40 45

_40_



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

50 55

60

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

65 70

75

80

Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Gly Asn Ser Phe Pro Leu Thr

85
Phe Gly Gln Gly Thr Arg Leu Glu Ile
100 105
<210> 13

<211> 213
<212

> PRT

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 13

Ile Arg Met Thr Gln Ser Pro Pro Ser

1 5

Arg Val Thr Ile Thr Cys Gln Ala Ser

20 25

Gly Trp Tyr Gln Gln Lys Pro Gly Lys

35 40

Asp Ala Ser Asp Leu Glu Thr Gly Val

50 55
Gly Ser Gly Thr Asp Phe Ser Leu Thr
65 70
Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85
Phe Gly Gln Gly Thr Arg Leu Glu Ile

100 105

90

Lys

Leu Ser
10

Gln Asp

Ala Pro

Pro Ser

Ile Ser

75
Gly Asn
90

Lys Arg

95

Ala Ser Val Gly Asp
15
Ile Gly Asn Ser Leu
30
Lys Leu Val Ile Phe
45

Arg Phe Ser Gly Ser

60
Ser Leu Gln Pro Glu
80
Ser Phe Pro Leu Thr
95
Thr Val Ala Ala Pro

110

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr

115 120

125

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

130 135

140
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Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser

145 150 155

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

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys

180 185
Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
195 200
Asn Arg Gly Glu Cys
210
<210> 14
<211> 1359
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 14
caggtgcagec tggtgcagtc tggggctgag gtgaagaage

tcctgcaagg cttctggagg caccttcage agctatgceta

cctggacaag ggcttgagtg gatgggaggg atcatcccta
gcacagaagt tccagggcag agtcacgatt accgcggacg
atggagctga gcagcctgag atctgaggac acggcecgtgt
atgactacgg cccctgggac gtacttcgat ctctggggec
tcctcageta gcaccaaggg cccatcggte ttceeectgg
tctgggggca cagcecggecct gggetgectg gtcaaggact

gtgtcgtgga actcaggege actgaccage ggegtgcaca

tcctcaggac tctactccect cagcagegtg gtgaccgtge
cagacctaca tctgcaacgt gaatcacaag cccagcaaca
gagcccaaat cttgtgacaa aactcacaca tgcccaccgt
ggggcaccgt cagtcttcct cttcecccccca aaacccaagg
acccctgagg tcacatgegt ggtggtggac gtgagcecacg

aactggtatg tggacggcgt ggaggtgcat aatgccaaga

Gly Asn Ser

Tyr Ser Leu

His Lys Val

190
Val Thr Lys

205

ctgggtcctce

tcagctgggt

tctttggtac
aatccacgag
attactgtgc
gtggcaccct
caccctecte
acttccccga

cctteeegge

cctccagcag
ccaaggtgga
gcccageacc
acaccctcat
aagaccctga

caaagccgeg

_42_

GIn Glu

160
Ser Ser
175

Tyr Ala

Ser Phe

ggtgaaggtc

gcgacaggcc

agcaaactac
cacagcctac
gagagatctg
ggtcactgtc
caagagcacc
accggtgacg

tgtcctacag

cttgggcacc
caagagagtt
tgaagccgag
gatctcecegg
ggtcaagttc

ggaggageag

60

120

180
240
300
360
420
480

540

600
660
720
780
840

900
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tacaacagca

ggcaaggagt
atctccaaag
gaggagatga
gacatcgecg
ccegtgetgg
aggtggcagc

tacacgcaga

<210> 15
<211> 645

<212> DNA

cgtaccgtgt

acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt

agagcctctc

ggtcagegtce

ggtctccaac
gceecgagaa
agtcagcctg
gagcaatggg
ctecttette
cttctcatgc

cctgtecteceg

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 15
atgaggctgce
gccatcegga
atcacttgcc
gggaaagccce
aggttcagtg

gaggattttg

gggacacgac
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcgc
<210> 16

<211> 702

<212> DNA

tgcectetget
tgacccagtc
aggcgagtca
ctaaactcgt
gcagtggatc

caacttacta

tggagattaa
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa

ggccectectg
tccaccctee
ggacattggc
gatcttcgat
tggcacagat

ttgtcaacag

acgaactgcc
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 16

ctcaccgtcc

aaagccctcc
ccacaggtgt
acctgectgg
cagccggaga
ctctattcca
tcegtgatge

ggcaaatga

gceetgtgeg
ctgtctgcat
aactctttag
gcatcagatc
ttcagtctca

ggtaacagtt

tctgttgtgt
gataacgccc
agcacctaca
gtctacgect

aggggagagt

tgcaccaaga

catcctccat
acaccctgcec
tcaaaggctt
acaactacaa
agctcaccgt

atgaggctct

gcccagaccce
ctgtaggaga
gttggtatca
tggaaacagg
ccatcagcag

tccegetcac

gccetgetgaa
tccaatcggg
gcctcageag
gcgaagtcac

gttag

_43_

ctggctgaat

cgagaaaacc
cccatceegg
ctatcccagc
gaccacgcct
ggacaagagc

gcacaaccac

agccagagcc
cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect

cttcggccaa

taacttctat
taactcccag
caccctgacg

ccatcagggc

960

1020
1080
1140
1200
1260
1320

1359

60
120
180
240
300

360

420
480
540
600

645
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atggagacag

atccggatga
acttgccagg
aaagccccta
ttcagtggca
gattttgcaa
acacgactgg

gatgagcagt

agagaggcca
agtgtcacag
agcaaagcag
agctcgececg
<210> 17

<211> 705

<212> DNA

acacactcct

cccagtctcec
cgagtcagga
aactcgtgat
gtggatctgg
cttactattg
agattaaacg

tgaaatctgg

aagtacagtg
agcaggacag
actacgagaa

tcacaaagag

gctatgggta

acccteectg
cattggcaac
cttcgatgca
cacagatttc
tcaacagggt
aactgtggcec

aactgcctct

gaaggtggat
caaggacagc
acacaaagtc

cttcaacagg

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 17

atggagacag

gccatcegga

atcacttgcc
gggaaagccce
aggttcagtg
gaggattttg
gggacacgac
tctgatgagc

CcCcagagagg

gagagtgtca
ctgagcaaag
ctgagctcgc

<210> 18

acacactcct

tgacccagtc

aggcgagtca
ctaaactcgt
gcagtggatc
caacttacta
tggagattaa
agttgaaatc

ccaaagtaca

cagagcagga
cagactacga

ccgtcacaaa

gctatgggta

tccaccctcece

ggacattggc
gatcttcgat
tggcacagat
ttgtcaacag
acgaactgtg
tggaactgcc

gtggaaggtg

cagcaaggac
gaaacacaaa

gagcttcaac

ctgctgctct

tctgcatctg
tctttaggtt
tcagatctgg
agtctcacca
aacagtttcc
gcaccatctg

gttgtgtgce

aacgccctcec
acctacagcc
tacgcctgceg

ggagagtgtt

ctgctgctct

ctgtctgcat

aactctttag
gcatcagatc
ttcagtctca
ggtaacagtt
gctgcaccat
tctgttgtgt

gataacgccc

agcacctaca
gtctacgect

aggggagagt

gggttccagg

taggagacag
ggtatcagca
aaacaggggt
tcagcagcct
cgctcacctt
tcttcatctt

tgctgaataa

aatcgggtaa
tcagcagcac
aagtcaccca

ag

gggttccagg

ctgtaggaga

gttggtatca
tggaaacagg
ccatcagcag
tccegetcac
ctgtcttcat
gccetgetgaa

tccaatcggg

gcctcageag
gcgaagtcac

gttag
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ctccaccggce

agtcaccatc
gaaaccaggg
cccatcaagg
gcagcctgag
Cggccaaggg
ccecgecatcet

cttctatccce

ctcccaggag
cctgacgetg

tcagggcctg

ctccaccggce

cagagtcacc

gcagaaacca
ggtcccatca
cctgcagcct
cttcggccaa
cttceegceca
taacttctat

taactcccag

caccctgacg

ccatcagggc

60

120
180
240
300
360
420

480

540
600
660

702

60

120

180
240
300
360
420
480

540

600
660

705
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<211> 448

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic

<400> 18

Gln Val Gln Leu GIn Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
1 5 10 15

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

20 25 30
Tyr Trp Ser Trp Ile Arg Gln Ser Pro Glu Lys Gly Leu Glu Trp Ile
35 40 45
Gly Glu Ile Asn His Gly Gly Tyr Val Thr Tyr Asn Pro Ser Leu Glu
50 55 60
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala

85 90 95
Arg Asp Tyr Gly Pro Gly Asn Tyr Asp Trp Tyr Phe Asp Leu Trp Gly
100 105 110
Arg Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125
Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val

145 150 155 160
Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175
Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190
Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His

195 200 205

_45_



Lys

Pro
225

Val

Thr

Lys

Ser

305

Lys

Pro

Leu

Asn

385

Ser

Arg

Leu

Pro

210

Pro

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Asp

Trp

His

Ser Asn Thr

Cys Pro Pro

Leu Phe Pro

245

Glu Val Thr
260

Gln Phe Asn

275

Lys Pro Arg

Leu Thr Val

Lys Val Ser

325

Lys Ala Lys

Ser GIn Glu

355

Lys Gly Phe

Gln Pro Glu

Gly Ser Phe

Asn His Tyr

435

<210> 19

Lys Val

215
Cys Pro
230

Pro Lys

Cys Val

Trp Tyr

295
Leu His
310

Asn Lys

Glu Met

Tyr Pro

375
Asn Asn
390

Phe Leu

Asn Val

Thr Gln

Asp

Ala

Pro

Val

Val

280

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys

440

Lys

Pro

Lys

Val

265

Asp

Phe

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser
425

Ser

Arg Val

Glu Phe

235
Asp Thr
250

Asp Val

Gly Val

Asn Ser

Trp Leu

315
Pro Ser
330

Glu Pro

Asn Gln

Thr Thr
395

Arg Leu

410

Cys Ser

Leu Ser

220

Leu

Leu

Ser

Thr
300

Asn

Ser

Val

Val

380

Pro

Thr

Val

Leu

Ser

Met

Val

285

Tyr

Val

Ser

365

Pro

Val

Met

Ser

445

Lys

270

His

Arg

Lys

Tyr

350

Leu

Trp

Val

Asp

His

430

Tyr

Pro

Ser

255

Asp

Asn

Val

Lys
335

Thr

Thr

Leu

Lys

415

Glu

Ser
240

Arg

Pro

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Leu Gly Lys

_46_
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<211> 216

<212> PRT

<213> Artificial Sequence

<220><223>
<400> 19
Glu Ile Val
1

Glu Arg Ala

Leu Ala Trp

35

Tyr Asp Ala
50

Ser Gly Ser

65

Glu Asp Phe

Ala Leu Thr

Ala Ala Pro

115

Ser Gly Thr
130

Glu Ala Lys

145

Ser Gln Glu

Ser

Leu Ser

Val Tyr Ala

195

synthetic

Leu Thr Gln Ser

Thr
20

Tyr

Ser

Phe
100

Ser

Val

Ser

Thr
180

5

Leu Ser

Gln Gln

Asn Arg

Thr Asp

70

Tyr

Val Phe

Ser Val

Gln Trp

150
Val Thr
165

Leu Thr

Cys

Lys

Ala

55

Phe

Tyr

Ile

Val

135

Lys

Leu

Cys Glu Val Thr

Pro Ala Thr

10

Arg Ala Ser
25

Pro Gly Gln

40

Thr Gly Ile

Thr Leu Thr

Cys Gln Gln
90
Thr Lys Val
105
Phe Pro Pro
120

Cys Leu Leu

Val Asp Asn

Gln Asp Ser

170

Ser Lys Ala
185

His Gln Gly

200

Leu Ser

Gln Ser

Ala Pro

Pro Ala

60

Ile Ser

75

Arg Ser

Ser Asp

Asn Asn

140

Ala Leu

155

Lys Asp

Asp Tyr

Leu Ser

Leu Ser Pro

15

Val Ser Ser
30

Arg Leu Leu

45

Arg Phe Ser

Ser Leu Glu

Asn Trp Pro
95
Lys Arg Thr
110
Glu Gln Leu
125

Phe Tyr Pro

Gln Ser Gly

Ser Thr Tyr

175

Glu Lys His
190

Ser Pro Val

205

_47_

Gly

Tyr

Pro

80

Pro

Val

Lys

Arg

Asn

160

Ser

Lys

Thr
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Lys Ser Phe Asn Arg Gly Glu Cys

210
<210> 20
211> 442

<212> PRT

215

<213> Artificial Sequence

<220><223>

<400> 20

synthetic

Glu Val GIn Leu Val

1

Ser Leu Arg

Trp Ile Ser

35

Gly Lys Ile
50

Gln Gly Gln

65

Leu Gln Trp

Ala Arg Gly

Thr Val Ser
115
Pro Cys Ser
130
Val Lys Asp
145

Ala Leu Thr

Gly Leu Tyr

Ile
20

Trp

Tyr

Val

Ser

Tyr

100

Ser

Arg

Tyr

Ser

Ser

180

5

Ser

Val

Pro

Thr

Ser

85

Ser

Phe

Gly

165

Leu

Gln Ser

Cys Lys

Arg Gln

Gly Asp

95
Ile Ser
70

Leu Lys

Ile Phe

Ser Thr

Thr Ser

135
Pro Glu
150

Val His

Ser Ser

Gly Ala Glu Val

Gly Ser
25
Met Pro

40

Ser Tyr

Ala Asp

Ala Ser

Asp Tyr

105

Lys Gly

120

Glu Ser

Pro Val

Thr Phe

Val Val

185

10

Gly

Gly

Thr

Lys

Asp

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Tyr

Lys

Asn

Ser

75

Thr

Ser

Val
155

Ala

Val

Lys

Ser

Tyr

60

Val

140

Ser

Val

Pro

Lys

Phe

Leu

45

Ser

Ser

Met

Phe

125

Leu

Trp

Leu

Ser

Pro

Ser

30

Pro

Thr

Tyr

Thr
110

Pro

Asn

Gln

Ser

190

_48_

Gly Glu
15

Thr Tyr

Trp Met

Ser Phe

Ala Tyr

80
Tyr Cys
95

Leu Val

Leu Ala

Cys Leu

Ser Gly

160

Ser Ser

175

Asn Phe
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Gly

Lys

Cys

225

Lys

Val

Tyr

His
305

Lys

Met

Pro

Asn

385

Leu

Val

Gln

Thr

Val

210

Pro

Pro

Val

Val

Pro

Thr

Ser

370

Tyr

Tyr

Phe

Lys

195

Asp

Lys

Val

Asp

275

Phe

Asp

Leu

Arg

Lys

355

Asp

Lys

Ser

Ser

Ser

Thr

Lys

Pro

Asp

Asp

260

Asn

Trp

Pro

340

Asn

Thr

Lys

Cys

420

Leu

Tyr

Thr

Pro

Thr

245

Val

Val

Ser

Leu

325

Pro

Thr

Leu

405

Ser

Ser

Thr

Val

Val

230

Leu

Ser

Thr

Asn
310

Pro

Val

Val

Pro

390

Thr

Val

Leu

Cys

Met

His

Val

Phe

295

Val

Ser

375

Pro

Val

Met

Ser

Asn
200

Arg

Gly

His
280

Arg

Lys

Tyr

Leu

360

Trp

Met

Asp

His

Val

Lys

Pro

Ser

Asp

265

Asn

Val

Lys

Thr

345

Thr

Leu

Lys

Glu

425

Asp

Cys

Ser

Arg
250

Pro

Val

Tyr

Thr

330

Leu

Cys

Ser

Asp

Ser

410

Ala

Pro Gly Lys

His

Cys

Val

235

Thr

Lys

Ser

Lys

315

Pro

Leu

Asn

Ser

395

Arg

Leu

Lys

Val

220

Phe

Pro

Val

Thr

Val

300

Cys

Ser

Pro

Val

380

Asp

Trp

His

Pro

205

Leu

Lys
285

Leu

Lys

Lys

Ser

Lys

365

Asn

Ser

Cys

Phe

Val

Phe

270

Pro

Thr

Val

Thr

Arg

350

Pro

Ser

His

430

_49_

Asn

Pro

Pro

Thr

255

Asn

Arg

Val

Ser

Lys

335

Phe

Phe

415

Tyr

Thr

Pro

Pro

240

Cys

Trp

Val

Asn

320

Tyr

Asn

Phe
400

Asn

Thr
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435
<210> 21
<211> 214
<212> PRT
<213>
<220><223>
<400> 21
Ser Tyr Glu
1

Thr Ala Ser

His Trp Tyr

35
Gln Asp Lys
50
Asn Ser Gly
65

Asp Glu Ala

Ala Val Phe

Ala Ala Pro
115
Ala Asn Lys
130
Ala Val Thr
145

Val Glu Thr

Ser Ser Tyr

Tyr Ser Cys

Artificial Sequence

synthetic

Leu

Asn

Asn

Asp

100

Ser

Val

Thr

Leu
180

Gln

440

Thr Gln Pro Pro Ser Val

5

Thr

Arg

Thr

Tyr

85

Val

Thr

Thr

165

Ser

Val

Cys Ser

Lys Pro

Pro Ser

95
Ala Thr
70

Tyr Cys

Gly Thr

Thr Leu

Leu Val

135
Trp Lys
150

Pro Ser

Leu Thr

Thr His

10
Gly Asp Asn
25

Gly Gln Ser

40

Gly Ile Pro

Leu Thr

Ala Thr Tyr
90

Lys Leu Thr

105
Phe Pro Pro
120

Cys Leu Ile

Ala Asp Ser

Lys Gln Ser

170
Pro Glu Gln
185

Glu Gly Ser

Ser

Pro

Ser
75

Thr

Val

Ser

Ser

Ser

155

Asn

Trp

Thr

Val Ser

Gly Asp

Val Leu

45
Arg Phe
60

Gly Thr

Gly Phe

Leu Gly

Ser Glu

125
Asp Phe
140

Pro Val

Asn Lys

Lys Ser

Val Glu

Pro Gly Gln

30

Val Ile Tyr

Ser Gly Ser

Gln Ala Met

80

Gly Ser Leu

Gln Pro Lys

110

Glu Leu Gln

Tyr Pro Gly

Lys Ala Gly

Tyr Ala Ala

175
His Arg Ser
190

Lys Thr Val

_50_
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195 200 205
Ala Pro Thr Glu Cys Ser

210
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