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PLEL 2SR RS

BRI
AR Je i, JCHVE M G DU R AR I A XURE SR BLAA

BREA

20 42 60 FAXH), Nisonoff Fl[F)H XA T HA WA ARGUR 456 AL s A Lhiif
o5 - BURE 5 PE PR (BsAb, bispecific antibody) [ & (Nisonoff %, Science 132, 1770-
1771(1960)). AT ARG FREAG RAB IR BA A AR R R e i 455 By (Fab),  BoRix
PRI IR 25 & B 5 I R RO [R) 28 2 (1 41 ) 5% 4R 4 F (Fudenberg %%, A. J.Exp. Med. 119,
151-166 (1964)). — RIS FIHARGE )5, BEE DR TRRFGUA R~ 0 B G R R
J&, XUFE S PEDTARE S IEE R AR I ROR R 2 2 mIR kAL, DL AR TR AR (1R T T

FEXURE SRR AR BTHN, FZ LR RVGYT B B ZERL, PRUE P 545 5 L A2 8 AN
FHAFIERECA, 1675 Z RN T B BUIA S B & SN, SRIES & AR RALN A2
PR AR, [RINSEZRPUA > 5 T AW A S A BT 30k, A EE R E
FHEM T2 H A AR 35 Bt T SR 00 S5 PEBT MR 7 SRS AT B M O B R SR PLAR 1 R AR
giky, VLRIFARSC DD RERHEATA FU R BT R M. Sl ST Bheis H2L2 2RO FRik, DL
RBEERC Y ]

BURF SO SRS HOOEE PR RO 35 5o H BT BRE VA T7 3% 25 7t e —, XU 5+
PESUARRI R ORI P T — RIS, B —Ry T HREIC I R, $ w2k
M LR R YA T EE N R P A R BRI A AR AR BE, JF HIBE N2
R AR APkt B AR XU S DUIE, X BRI GUT RE E PEE —.  TRR
BERIERID, ITSERP R R CAEK 7 IFE RISMERT &, "R RIE A [F 2 3t
HEXnaEm oG 8t-re 2, BAARKE &G, BOYKEAEIN Genentech/Roche
knob-into-hole. Amgen BiTe. Chugai/Roche ART-1g “F &, A" Knob-into-hole /2 fif i 5 # 5
Bl () G 2 AR, B HABFAR T G 5141 DVD-Ig. TrioMab, DART. FIT-Ig. WuXiBody
s
K2 ORI TE 2 SR B T @l i) Fe X A 5] A RAE (Ridgway %, Protein
Engineering, Design and Selection, 9(7), 617-621.), 5&fil % 1 IR EEE 2 B, ST H
MR ERE IR KA. )5, 2R Protein A Z5&BITH4IL NS, 25807
SRR, 7B RO AN, RIr BT R R A . AR RS,
W IPRIE IR F o TR T, BoRAPUER, G R PuAE s T T AL, wTRLUE
T Vet E B R AR R S B FL R ) VR SR A AR, BRI S R AR I PR B TSR
AP .

RUAE

A BRI 1 G GE RV OOUR SRR DT, B 1k B 5 AN R 7 1 ) S R R B 1
AL

— L, AR 7R U, S PR S R RS S
PITIR o5 — PR 45 & W0 M SR —pU RS & A e S VR4S A PR SR B B B A — R B AN )
RO, KPR -y e o w8y

B2k, FTRE —ZMKE NIE C i & 5 — FERE AR I DU 5 Tk 5 — F i
I ARSE R B R B 5 — BN S A, A

Bk, PR 2 AKE N IR E C It &9 R R4 0L & 5 BTk s — e fk
] A 2 PR B R PR 5 — S 3,

o, Fr iR B — B SRR B — BO R SR R B — RO S R R TR AR HLA-T
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o3 MEIERTH, B — MR EEES TRILT B2 HERE A MR SRR T4,

TE—Resf )y 22, FTIR 5 — BN 45 1 30RD 88 FORT S R AR 8 TR R — A, FTIR EE—
Fc X 45 R SR B8 O 45 R B TR B B T R 2 /D — AN AR R AR IR B L PTIR R AR B e S
figfee Tk — Rk,

s =, R TREALK HLA-T o3 MR T4 5 SEQ ID NO: 1 iiRFE5)
BN 85%. 86%- 87%- 88%- 89%- 90%- 91%- 92%- 93%- 94%- 95%- 96% 97%-
98%- 99%X, 100%1IF—1, Frid TFEILK B2 Tk E A ME AR 745 SEQ ID NO: 2 fif
IRFFIEAED 85%. 86%. 87%- 88%- 89%- 90%- 91%- 92%- 93%- 94%. 95%- 96%-
97%-~ 98%-~ 99%5X, 100% 1) [7)—1 .

1E—S8 BARRSEiE 7 2=, Ak TAELR HLA-T o3 £4%4 SEQ ID NO: 3 R M F 5,
Bk TR B2 R E A4 SEQIDNO: 4 MR TH.

7E— 2 BARR S22, BTk ALK HLA-T o3 A4 SEQ ID NO: 3 & /771,
Firid TREALR) B2 MERE A A5 SEQID NO: 5 R 5.

1E—2esiiif 7 P, BT R PR G0 6 & 5 ZE Bk n AR S M RN 5 Rk T AR
F3d

fE—Bes T R, FTRSE ZhUR S &3 68 Fab. Fid Fab & TR —EhEal
AR GERIIBAN 55 — i v AR S

fE—Besi gy 2, 4L T ORISR, ROSE RS E A RE _EEES
51 IR — PR 45 &350 o AR —HUR 45 G 3B R e Pk 45 2 B RO R P IR 5 F) — A R )R
FERAL, HHFRE—PURSG SIS

2K, TR —ZHKE NIHE C WmEE S —EaE i DM UL X 5 Frid s —E 5
A AR G M AT B E S B R R — T S R, A

FoZR, IRE_ZKE NIRE CmBE S E R B mE R SRS —%5
A7 R 3 T R A S e ) B K S K,

Fob, i 58 —Eo 0k S5 SN B e 5 M AR ) — AR S A B S TR HLAT
o3 FREIBEFS], 59— A ERE-ES TRAR B2 MERE AREEBRFH, ik Lk
B HLA-T o3 PEERRTH]. TRMLN B2 k& H 4255 SEQ ID NO: 1. SEQ ID NO: 2
FiRFEF B ED 85%. 86%. 87% 88%- 89%. 90%. 91%. 92%. 93%. 94%. 95%-
96%- 97%-~ 98%- 99%ZN, 100% MRl —M; AR —HUREE &0 B Fab. &L fsy
W FEH, RYE EU %S, FTid Fab ) CL ZHIRTE F118 A7 B AR AR, 7
—UESER T R, AR TR HLA-T o3 £52 SEQ ID NO: 3 &R EMR /75, Arid T
B B2 IR A B4 SEQIDNO: 4 8 SEQID NO: 5 HIE IR FH).

E—Resie )y B, SRR T XURERMEYUE, HEEE—PURLS A E PR &
53 IR B — PR 45 A 350 0 AR U IR 45 G 3B R e Mk 45 2 B RO [R1 P JR 5 F) — AL R )R
FERAL, HHFRE—PURSG S5

2K, TR —ZHKE NIHE C WmESHE —ERE DM UL X 5 Frid s —E 5
A ARG AT R R B A B — O S R d, AN

FoZM, IRE_ZKA NIRE C S E R B mE R SR s —%5
A7 R 3 T R A T B ) B L S

o, Frid 58 — Aok S5 IR B e 5 MR ) — AR S A B A TR HLA-T
o3 FEFEBEFY), 59— ADEA SRS TR B2 MERE AMEREIBFH: FriRs —i
JR G54 42 Fab, FRE EU %5, FTi& Fab ¥ CL S5 #I7E F118 A B R EM A a M
AR, fE—SeiX Rl ftir 2, ik TR2ALA HLA-T o3 IR EERF 5. TR0 B2 ERE
H23-75 SEQ ID NO: 1. SEQ ID NO: 2 FiR/FHIE B ZE /D 85% 86% 87%-~ 88%- 89%-
90%-. 91%- 92%- 93%- 94%- 95%- 96%- 97%. 98%- 99%EK 100%1I[F—. H—BH,
fE—esiE i, R TREGA HLA-T o3 &% SEQ ID NO: 3 MEER T, Frid T
1L H B2 IR E H 64 SEQID NO: 48 SEQID NO: 5 FIE IR F5.

E—2 RS R, P —EOAT 4 IR & TRLE HLATo3 SRR T4,
FT it 58 —Ro x5 sk S TREAL I B2 R E A AR 5.

{E—2 FIRSHE T =, AR — B S5 M & TR B2 TR A R R T 41,
FITIR 58 —Eo xS MR A A TR L) HLA-Ta3 FEIERR F 5.
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TE—1 FRShEr Eh, Pk R R PR B Fe.

—HH, RRBRMET HEN ST, Homidak AR f s F Epiis.

— M, RRBRMET HENEE, HETERAMBRHNZZTEE.

— 7T, AR T I 2400, HE S A RBEATRN > BN 2 TR, 8L 8 ki,

I, AR B T 2RIE IR B SRR MU I i, FTIR D5 B TE T IR XURE
PR RIE RIS T EFRFTIR 18 400
%’?J%{jizlsﬁ, AR R T 4A-EY), FB 8 AR TR XU R PR DL 255 Bl

A AR -

F—J7, AR IR T AN, AL AR B IR BOSURE e b DL S BT IR XURE
HEPE BB A IRIT

AH—JIH, AR TEEER, HEESRERIERREH D DU IR U S
.

N—J5T, AKRPRMETERTERNZAE PRTEBN L, B2 S EAR
TR E AR PR XU e ik, A Y. HevEimasEd.

AR IR R PR T, PR G E A P BT 25 R A TR HLA-T o3 0
TR B2 IR B AT DABGE RE AR AL, AR L T3 — AN PR A KSR Fab
HIXT MER A S O, FTIR 3 — PR 45 &3 AR 3 R &3 0 AR 5 R AERSTE, A
T B ARPiis =g, A,

FEA, WU S BT PR SR R AP s M s/ g e . S5, &%
TH I RURE e P AR AR T G2 B XU

F B Ue B

1 4 HLA-I-B 43 FodiffE 5@ X 1) — B0 7915

P 2 BT MHC-T JeAE M T CD3/CD38 XURE FEPT 1A 45 )7 2

P& 3 4 MHI383-ccff-IgG1 7> T &5 M 23 8

K 4 S MHI383-ceff-IgG1 431 SEC 4k K ik,

P 5 S MHI383-ccff-IgG1 56 %71 B 1 P i

K 6 A% MHCICa, MHCICB, CHI, CL Z5#438fE 44 e iic i & R IE R JEIE R
SDS-PAGE;

sl 7 8 HZ5G11 VL-IgK B 5 AR AR R 55 HZI4A9VH-Co-1gG1 H &R IE =)
R 3EIEJE SDS-PAGE;

K 8 JET MHC-T JoAFH ) MHL147-3322-1gG1-wt U Stk s i & 1,

9 JyET MHC-1 JoAF R ) MHL147-3322-1gG1-F118A XUR R IEHT A 454~ 2 18 5

P 10 SR R FE Y SR S P TR MHL147-3322-TgG1-wt Fl MHL147-3322-1gG1-F118A
Xof T 41 B A 1 5 T

K 11 APk HZ5G11 5 HZ14A9 {£ CL 5| A F118A 53L& SDS-PAGE;

B 12 AR AR PR ) — SR P g T N, Hod, (A 25 Fe £k N
Ui HE RN R R R PR MHC (IR PTRSS &30 (B —PiEE &%) 5 Fab i) “1+17
e, (B 2515 Fo 2 MIERENARR K MHC Bt PR g 450 CGR—hiEgd s
oy, Ca5 CBIME (A AFD 5 Fab 1 “1+1”7 R, (O “2+1”7 R, H—PiR
L5 5 —A Fab 205 Fe 2 ERE, 75— Fab 58 —HuR L& 010 N uiiE sz, (D)
“2417 R, 5 (O AFE, P Fab HiE, (B “2+17 R, B Fab 4515 Fe £ k&
B, BPURGERASE A Fab I N iR, (B “2+17 B, 5 (B> R, H—PE
LEET S Fe ZAKK) C s, (G) “2427 ik, PR AN S Fo i N SmiERE, (HD
“2427 A, FPUELEGE IS Fe i C i Fe ol n] DS 2RIV, Flan
KIH %5, CL ] LL#E F118A, %M & Bona i A .

LiF
ARIE “PUik” AR R Z & S, IR S TURS S A NER, WS
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FREERIRARPUARTIN THuMR, SR EAIR T REEDE. 245 Pk, 2492 EhuRd
WIRRER TR, =R RMEdiias). BaEhiEs.

RIE “ZHeRW” SEVRRER LS ZE DM ARRNPURIER. @5, R
PHUAE EHMPURS A, HPEMER T ARRMPUEMN S EE . ARMPUR e &
PALEAR R SR R A B3Rk . AR PR e & r] CARPUEFMEA R TAE (Bans &40
JR PDL1 1 CD47), ta] AAATE [R]— M S L o BUR P SR A2 PO S 0 o 201 3R T B LA AT,
B — 2 @G ki 2= 25 A, 885 KA BRSO A R A 4 R S A 2
o YRR ESRE AT, PUHEMER CD47 1B —MpiEY R, KEALMEHCHT
AW AT PR ERE. — A RIS M BUEF 40T BL&5 A PDL1 F1 CD47.

KiE RS BONGS A TIURT & 2 IEFE BT U 54T 28 0 R R m
AHEAEFH X A

= SO /1 il I 1 = T N R S YT R AN S0 o = IR I I L (= /TR S BT R NN
BRSNS, “EM PR EEAPURE &8 . R ABERREA S s A w4
PURLE SIS, Fab B B AR MURGEEALE . A EL. ScFv B% BA BAPUR
GBS

Kig “PURGEET " tois A S PR e RN Z k1. BARRPUR S &5 T LA
#& Fab. ScFv B{R AR EE RIS . A IR o E S PR R AL R .

ARAFRTPIRG S5 PR, BRI, R T, Fo 2%
FIMARE “8B—". “F 27 8 “BB=" AT EFRE—LL LR RIH5 85 7 58 X 45 i 4
Flo BRAEBRAGULEE, XEARE 43 B B 26 R XUR VD TR 1 H A 5 IA)

RIE CaTHEREER:” B CTE RN ER BRI EE 2 B AR T A LA I
TR H BT REARK RN RIS, LR GEERE Tk, YH T2k,
ZARE B IERREZ KT A LA AT = BA B ohaeny n 20&EE:. B, ardst
AR X AT R R E B B X, DB R BB PURS SR . i RiEiea i+
TR, BHE0, URIDZMMZZER R EEE S AR TA@nEs 7. WhiE
F. VIERFRHEON, ZARIE S ERRITRZ EER T 5 ULV FTid £ 2 itk Z 1R
HIRERIA I .

FEHAFMEEE &K (major histocompatibility complex, MHC) & — 4R iLai) + &
HLUAR VTR R FRBERIZFR . /DRI MHC o H-2 EREE A, A MHC ¥#H
HLA (human leukocyte antigen, HLA) £ E &1k, Hami4r=# )y HLA 73+ HLA HiJi
A AIEPE. HLA REE SN T AZ 6 SRORMERE 6p21.3 4, FF&HE 220%
AMAREHRERIIE R . R Z Mo mgRERAEFTHMEAR. MHCI Ko TRET LT
P A 4 ML 21, # CD8+T 4H iR 5] . MHC-I 2R 431 2604 T BB 8 40 M0 2210, % CD4+T
IR . MHC B 28, Ko AR EZE AL 6 FE i) MHC 731 3 M4 L) MHC-T
K> F (HLA-A. HLA-B. HLA-C) F1 3 F£ Ly MHC-II 284> 7 (HLA-DR. HLA-DP.
HLA-DQ). A MHC-12543F (HLA-1) HESE (a8 B MEREA (Pom, 23 B 5E
WRR, Hob o SERANBEE SAERIR (ol o2 F a3), TG 2 MERIR ol A o2 MR
PURSS AR, i o3 5N REERE AEE X FATE.

R “rARgE gl ” 8t “aTARX 7 RFEPURIEE Kz PUE S PUR S & G, Blak
SRUEEDUARBATRIET A . RE)RA E5E a2 X (VI MEREE n X (VL), HKIE TR L
B S E BT LA AT AR S I . RARPUIAR B A AT AR S5 M AR T R DU AN “HE
BRI RN = AN H AR E X R PO AME SR X 2 B FROAEZE X 1(3K FR1) HEZRIX 2(5K FR2)+
FEZLIX 3(8 FR3). KAEZLX 4(Ek FR4); ATRMESE X AR & R S0 IR A B AN E X
1(3; CDR1) HAMREX 2(3 CDR2). K HAMRE X 3(8 CDR3)H = A H A #t X (3 CDR)
(AR T« DRI 0k, AT AREE R 380 — RZ 45 1 7T W1 37~ 9 FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4
T A5 4 Mg D LA B0 S A A A T TR A SR R S

“CDR” (HAMREX), N “HEXMHVR)”. RIAUEPIRET 55 CDR,
=AFEEAEATAE X P (HCDR1. HCDR2AIHCDR3), =/M{ERHEAT4EX F1(LCDR1. LCDR2
FILCDR3). {4k i el 5 ny 445 i@ % B = CDR(CDR1. CDR2AICDR3).

LHIE YL IR 8 LCDR, HAP, Kabati® T F5 WA ML CDR, HH 2

5 & F ) (Elvin A Kabat, et al, Sequences of Proteins of Immunological Interest , 55kR, Public
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Health Service , National Institutes of Health , Bethesda , Md .(1991)); 1M Chothia’® X | F&T-45
¥ 3R ¥ {52 B (Cyrus Chothia, et al, Canonical Structures for the Hypervariable Regions of
Immunoglobulins, J .Mol .Biol .196:901-917(1987)). AbM 2 X &Kabat5E X MChothiasE X2
ARt %, F+H#0xford Molecular I ADMPTIR AR . “ BEfili(contact)” & X
CDRIW AL X oI H I E &P SR G 4. 2R, ROSTERRE, BT E R EE
SRS B Rl —Hufan] 2B X [ CDRM A A T GG =5, BRI ik X R —Hi R o] 48 X
HICDRIT AR GG A F . BRIk, 23 R K B LR EARCDRIT FIR Eiikms, Arid
PO RE BRI gL T #45 oy HAAT 2 (B2 Chothia ADME X Z5)[KICDRJF H1IBR & M Bufs

ARG “HREZLIX” B “FR” A2BR T ASCE X CDREREE 2 A1 46 R AR 45 a3k ) FE IR
B

ARIE“Fab” 5 G ERE AWM ESER VH I CH1 DA REER VL I CL IS M E A .
AXLH Fab BT ERHRRARMNEEME Fab, HESHEMATAEXFEEX CHI
451 Fab BHAE(VH-CHL, N % C %iJy ), A48 rl AR XRME X CL M4 i) Fab %%
(VL-CL, N % C¥/7Ia): &M Fab #40m] L £ CHI/CL 45 M3ai/ A1 VH/VL 4 ik
NG EER IR Fab, — AN EARRISLH], ZAEM6 Fab 7 LLETE CL 45 R 5] NS ERL L
fRH) Fab.

ARG “Fe ZtIR7, “Fe” 80 “Fe 7 AR HIRE LA RE A RN C XK,
HAHZEPbHMaEER . ZRBEAFERIRTH Fo AR Fe. Fo [ C Rinia BR(Lys447)
AR BRAES AU, Fo PRERREN R 5 R RYE EU 'S5 R4, BN EU
#5], {#ii8T Kabat, E.A %5 A\, Sequences of Proteins of Immunological Interest, 5 5 i, Public
Health Service,National Institutes of Health,Bethesda,MD (1991) ,NIH Publication 91-3242. & —
T Xof 8 AE SRR 58— B %o G A IR B R R IR A B IR I, R PR A A 3 A R AR A R N
BT RS, B0 SEQ ID NO: 1 Hf) R60C B2 LA SEQ IDNO: | HhEg—A
BEERNNLE 1 TTRBAT IR , 1ZFFHRIES 60 A R BN Co ASCATIH) Fe 3
Ferh—A> “Fe Z K" $RILHRIK Fe S5 M& 2 ke —. Blfn, 1gG Fe 3 Fe £ ik
% 1gG CH2 1 1gG CH3 fHE X .

ARift “KD” {EHTASCHHE P # B FE, UBERIRIEMFER. Puisr) KD (AL
8 FH AR AT A R ) 7 VEIN GE o — R E SAR KD 1) 77 32 2 0 A 3R T 45 B 1 L 4R (surface
plasmon resonance), U1f¥ VLKL RS, #1401 Biacore 45, —FEPiIE KD W71k
A AAEYRE ST (BLI, Bio-Layer Interferometry), {74 ForteBio &%t

ARAE “IRIT7 AR E BRI AR TR I B SRR, JF AT LR Dy 1 I A I R
o B PR AR U6 S Jta PR I R T 90 VAT RS0 B AR R AR AN BT 7 i 1 R AR BB R
SRR, MR PR T BB s R e B2 JE R, TR ek, IOt R, B el
BEPIRE, MRS S .

RiE “ZidE” AFEMALBIEAIY . RiE “EANY” GIEFE RS,
BIHEA SRR ALY, AR A RIS, e R M Sy AL XL B, e
ITENEE . Uk, RAEARKINZRE A BRI, KRB “EE 7 B2iKE 7 TR
HHAEH .

ARIE “ K7 Rt QAN RRIEG @K BV &5, VHH. 2575
L PUREIZIR) -

SR P 5 <R — P 1 2 (%) & Fae A Lt P 41 5 A S vh s () BLA S R R 7 41
BEAT ORI HLADA D B E il B B K A1 A — Ve F e Bom 5INEALIS , JF AN AT 47
ST B IAE R IR — PR — BB 50 I, B EUR 81 b 5 AR S b s )RR IR IR 7 41 IR R R
BR AR P = HEBR AR R 1 20 S (5] — PR S B8 7 41 E ot vy DASR FH AR Sy Bl Y 1 22 7 X
4T, #ABLAST, BLAST-2, ALIGNZ{Megalign(DNASTAR)HK 4. A4 A A 51 A i
& T HOR RIS B 24, AFRE FUBT 21 1 4K BLERAS R bt 75 AR T v .

ARH LR, UM IOR N RN (B U RS, M = R
R, AR XaaMXCRR AT EMIREE . ik, a1 H435R™ B A B 4354012
FERHIOVEFIRR: AT BRI E R T LVEE 2 T4, BlAnT366Y/WiE R fr E366
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R B RE TR N R R Y ELW .

RIEQFE. “SFE G AT ERMEGN “BFRERRT, ZWRERTHH K
EE. @B, drREETREANER. AP E.

EARF, BIEL R ABHBE, GWRECRERGEE R, RZIRR.

NTHEBFAFFFI R, LSRR EITERER. TR BIE LT S E R R
VITE MR AR N AR S I S R MY RO EATTR A BT AR i I RO H TR . P ok
T IS H AR S B X S SR P A R I R T R ARG R, B AT
A e Fax S8 ST H BB B S i B R IER P RN . T H, FEAEAER, EARSC )
TX e B R A AT ART 51 FH AN FA B 0% 12 HE AR ZA AT F) 24 S s AR — B8 43 B A AT o AR
HIRSA T THGTE N 862 TPk — B VR4 IR

R BN THGAE R IR 3R it — 2D AR .

AFZ DL

AR B AP —ANPUR S A 80 0 0 E 2 X T B0G , #438 IXURe = PP R B )7 1 30k
FIAFERE T E RS EL, MmEE s B ARPUR M R R B ML E . BARR, STA
MHC-I 7> o3 S5FIAR1 B2 Bk A LAREGE, M — B 45 MR 55 — e w45 i3k
LB PTIRR) CH1 A CL 548, SGEsEmssnd, PIanM T8 —ME iR &3 a1
JIRIR Fab X R B 0L, TR S — TR A SR RS G EAR G R
A AL

B R A2 1) e R PR R IR S Z 0 IYRFIANE . PR R PR B HE AR & 2
B4 AE NRRISEME R UL — RIIPIMLFEM (S5, SMEas, BERBUEE.
SRR R EECRIE T A TS Ak . BENRES R, HARE. AEMmEmy
NEMC. BEE LA FRMBREIREIE 2, R 2NN, 5% AR [ N
B S RRAMNIREERE. MHC (ZZALZHENET &Y BRZERF NI, &5
WL IE B R i 72 . B MHC 43T H AR T IR T P PR R AR s A 5 B R I
AV M T MHCAI 2500 ¥, MHCI BTN iz, RETILVEREEZAMBEE
T, #% CDS+T 4TINS . 78 HLA-I 437, HLA-I-B 22 A MHC-1 (2> TS ERZ,
M 2T HLA-I-B 2509 A1 MHC-T 237 148 8 KM SR e iR i g5 # oo i, mleA
PR T 28 TR P AU

Bk, FEEF HLA-TI-B 2 A MHCT 70 T HE & X AR EH NGBS/ O- ik
£ s, B B AT I R M R S R

SEES R B, OGRS SRR RS RIF PR S & MR

AR RS R PR, HOSHE PRGSO S ZPRE &5y, ks —
BUR G55 BB A e PR S5 30 0 5 e 45 A MR R P R 5l Rl — M PR I A R R AL, Hop
it s — PR & a5

B2, TR —ZIKE NImE CwmET S —ER TN R SRS — ik
A AR G M AT AR I R B — e S A, R

FZMK, FTRE 2 AKE NmZE C B EsH R B UL R SRS — 25
A7 R 3 T R A T B ) B LK S K

Hodr, AT 55 — Pl G MR B RC X 25 R 3 1 — AN R S R B TRR AR HLAAT
o3 MEIERTH], 75— MECTEEES TRLT B2 HERE A MR ERE T,

TE— S Sii g =h, FTR A — o & M 45 et S MR AR T B = Ak, TR —
Fic X &85 R SR B8 e X 5 R ek TR B 0% T R 2D — AN AR AR 1) B L TR A R 2R e S g
g Fa e ik Rk,

5 B S5 R IR0 55— O G MIRRE S T R — R AR, AR 3 — PR S & 2 A R
M (5 e T A% X B B T AR X IR SRR RAF RS &R M.

Horp— RSty %, PR S —EON S AL S TR HLA-Ta3 IZEIZERR 74, Prid
5 RO SR A TRRAL AN B2 PR A IR AR 74 -

RS 5, TR RN AR S TR B2 R E AR R A, Tk
5 RO A R TR HLA-Ta3 FIZZER 751 -
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JE R AR BE I B GG 05 Fa0e 28 — e X G A IEURN 38 e ) 2 MY i — R AR, FE T IR E R
SR ] ) R L RR AR AL T4 — 00 45 W RN 55 — X 4 MR Rt ST, DU OB R
RAE R AT 7 SR TN £ Mk L TR 22 A AR LA /46 A RO e X 3. Bl A L
FAEE NEIERRREE, HAROETEAN EAR A R AL BT 5 A E SR A I X B R R AR A B
YRR o Bl P R R RR R B T AT AT A TSR . B0, YETIR SR = 4
M1, BT S R R IR AR 2 v] LAy A T 2RV 41 AN [EIAL B

TR IERARBE RSB R 134, BlnaTLo 14N, 2 Ak 34y, ARAE S KA
PEARRL, AERIRBE MRy | A —Frai s B, B A RAREE SN i .

LS =, iR TREALK HLA-T o3 MR T4 5 SEQ ID NO: 1 iliRfF5)
BAHZEN 85%. 86%- 87%- 88%- 89%- 90%- 91%- 92%- 93%- 94%- 95%- 96% 97%-
98%. 99%X, 100% KR —ME, Ak TFEIbR) B2 k& A AR F 55 SEQ ID NO: 2 fif
RIFEHEHZED 85%- 86%- 87%- 88%- 89%- 90%. 91%- 92%- 93%- 94%. 95%- 96%-
97%- 98%- 99%X, 100% KA —. F—LesLjfirEd, Frid TAEMH HLA-T o3 R
. TG B2 Bk A 23 %5 SEQ ID NO: 1. SEQ ID NO: 2 finF4 BB ZE /D 95%.
96%-+ 97%-~ 98%- 99%IX, 100% ][5 —1k .

SEQ ID NO: 1 Fizr 77 T £ 4~ HLA-I-B 28431 B 18 58 X 5 41 EL 3 2B jl iy — Bk 51,
I FH Bk He OGS B S5 M B R e .

fE—seszii =, ik TR HLA-T o3 fU& 78 SEQID NO: 1 HAEEMEACH
R[EMTH, Frid TR B2 Ik E RS E SEQ ID NO: 2 BEARBEMIAMAERT
.,

TFEAL HLA-T a3 TR B2 FEREE A 1 TR E MR A G5 2 R AE R AR B H) 5

BN IREED  MS IR B B/ A3 i fic o) 45 M 3 i ) — SR ARl DURR S ME PR R R R R
AR

LS =P, TR TREALA HLA-T o3 M T2 B2 R (1 i iR s £ W2 X
RIS B K AETE T 3 B L L RE 020 T A — RS A 2 R PR B AR o 7 — AN LR 52
W7 Z, BTk B AR 3L BN SEQ ID NO: 1 #1# R60C A1 SEQ ID NO: 2 # ¥ Y26C;
—NERRSERTT R, AR ERRRAETY SEQ ID NO: 1 *1#) A62C il SEQ ID NO:
2 Hiff) R12C; —ANEAMARR ST %, Frid a2 SEQ ID NO: 1 H1f) G63C
A SEQID NO: 2 1 Y67C; AU BARsi 7 &, FriRFamkEmAnr ity Lig
R60C/Y26C. AG2C/R12C. G63C/Y67C H HIPHM 8 =%t

TE—SsEi 7 & h, PR TRELE HLA-I o3 B/ TG B2 SRR A th i & SRR EL
AL B BE T X G5 AR A R P — SR AR B DU S5 T T ) 25 A R SR R A o I B S B R B
AT LA F B 2 A 7 AN B 503, B3 AT — N EOXT S5t . — R AR O 45 i B
R B AR B BRI S AR 6.59.0, R TAP TSR, BEmsitt. #£—
Besiie e, RS R R R AR B R R LA S S & 6.5-8.5. 7.0-8.5.
7.09.0. 7.0-7.8. 7.0-8.0. 7.5-7.8 B 7.5-8.0. —YEARFITHE T &, &m0 M B
RS R S A 6.5, 6.7 694 7.1, 73, 7.5, 7.7 7.8, 7.9, 8.0. 8.2,
8.3+ 8.5, 8.7 B 9.0. ZrH i nl LB IS SR iGill i BB R T, — RS S B s TR eT
DL AL T o i T A Expasy-Compute pI/Mw tool (http://web.expasy.org/compute_pi/).

TE—2e 5 )7 e, $e % R A AR A S TR HLA-T o3 7F SEQ ID NO:

1 F#5IK E3. D22, E48. D53. E90. E101 H [y —ER ) LANML Bk 1F H R S R BAR .

7E—2eSjiE 7 2, R R R AR E S TR B2 k& A 7E SEQ ID
NO: 2 F#i E74. E47. E69. D34. E16. D53. E44. E50. E36 dff—N8 )1 /M B4
IE R SRR,

TE—Se BRI 7 29, 1R A MR R E S i TRL HLAT o3 76
SEQ ID NO: 1 /74 D22. E48 1 D53 ir & % 1E A BB EAC, JFH iR TR B2 7L
EREEH7E SEQ ID NO: 2 J¥ 511 E69 1L B 4 1E H S ZEBR BN AN o

fE—ResiE 7 2, AR IE AN K 3R,

— A BARM St ) R, SRS S R R IR E S : Irid TR HLA-T o3 /£ SEQ
ID NO: 1 A8 5E M D22R. E48K 1 D53K, i H ik TARILK) B2 MERE AT
SEQ ID NO: 2 J3+5 8 &R AR K E69R .
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1F— 5T BRI SERT B, TR E S Frid TAEMM HLAT o3 /£ SEQ ID
NO: 1 SR IEMEAS A62C. D22R. E48K M1 D33K, Jf H AR THELE B2 kEH
7£ SEQ ID NO: 2 FHlA &% HEBAIC R12C. EOR. Ht—H %, ik TEALK B2 i
FREAGETE SEQID NO: 2 FF IR EREINK “GP”.

—NEARR S, AR TREIGK HLA-T o3 8% SEQ ID NO: 3 MR ERF4], FridT
FRALI B2 WOk A E & SEQID NO: 4 &K IFH.

H— BRG], Frid TR HLA-I o3 614 SEQ ID NO: 3 IR IR FH), Ak
TREALE B2 HORE A B4 SEQ ID NO: 5 HIE M 7).

{E—2esiiif )7 =P, AR R PR Gl 06 & 5 ZE ik n AR GE M RN B ek T AR
P TR 3 U R 45 &30 AN EE AR S R BT 1 5 — B 0 G5 M R0 5 — it 5 M. — A
HARMSERE T &, BT PR 4 &5 6% Fab. TR —PEEEH B PR S
R R4 S WA A RYURER —MPUR AR, f£—HiErES, RE—IR
HETa R YRS S BN S &5 BIPUR .

sy =y, RIE EU RS, ATid Fab 1) CL Z5#4I7E T/S114. T/F116. F118
B H I — P M BUK R BRI, £ LS 7 B, T KaERIEE E5E
RO RER. NER. 9808, RRERNEER. 58 PR &S5 Fab 1) CL
LRI NIE HEERER, WTLUE— P BRRR E A RS . — N EARR S, MRIE EU
Y45, PTIR Fab [ CL Z5#3k7E F118 AL B AR BB AR (A BUR. 755 —Lestj r £
o, BT Fab i) CL 45 H3EARYE EU %% 5 (4 F118 7 By AR BB, H ATk CL 45i3EhE
A2 HAh P AR, B 02— P K CL 5688 TR HLA-To3 [1IFR 5 45 M35 £5 Aic 1 X
R

fE—BesiE g R, AR CL Sl LLEE A « B45E CL Giali A A 8k CL 4
B, —ANEARMSZH, 4 FLI8A [ CL 45#88 4 SEQ ID NO: 44 FiREMfFs. —
AEARRSEH], & FLI8A ) CL &5 M3 2 A28 /5741 i SEQ ID NO: 44 FiR.

FE LSy =P, AR Fab (0 CHI S5 H AT LI N IgG (IgG1-4). IgM. IgA. IgD
2% IgE ) CHI 5/, — AN BRI SEf, Frid Fab i) CH1 £5#3808 A 1gG1 ) CHI 45 #4915 .
—AN BRI SER, CHL 45 #8860, & SEQ ID NO: 34 FiRE R 7 . — A BARK Sz,
CHI1 W45 M 2 228 5% 0 SEQ ID NO: 34 frm. —MEARK S, AR Fab ¥ CH1 45
¥ N 1gG4 1) CHI 458433

SEQID NO: 34 A& MR FHuF:

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKYV

SEQID NO: 35 & AR FHW T

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQID NO: 44 &R FHUF.

RTVAAPSVFIAPPSDEQLKSGTAS VVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

TE— S BRI STt 7 = 5, AT Fab [ CL 45 M 3TE F118 £ B IR A B A & B,
FTiR Fab /) CHI Z5f481E 128 AL 8 (EU 485 ). 141 ALE (EU 455 ). 185 AL E (EU 455)-
11 A E OMGT 5D, 28 frE (IMGT 45 ). B 139 7 B (Kabat 485 ) N R FEREER.
1B —2esiiE T 2=, FTA Fab [ CL SGMIERRYE EU 451 F118 A B i N & RIAR,
HATIR CL Z5#3a a4 HAb B (Bl it — Pk CL 588 TR HLA-Ta3 fIRD
SRR S EC R B, FTIR Fab 1) CH1 S5M9IE7E 128 B (EU 45 ). 141 & (EU
H5). 185 A (EU 45D, 11 A8 (IMGT 4i's). 28 firE (IMGT 45 ). 5 139 firE

(Kabat 5D NE R AR,

1E—38 BARRSEHE 77 38 9, ATi Fab 19 CL 5 My 7E F118 £ B R My A @ IR,

JITiR Fab ] CHI1 45 #0485 & LR B L128F(EU 45 ). A141L A28 (EU 485 ). V185A/L
(EU %% 5). L1IK/F/W (OMGT %5 ). L28N/R (IMGT 485 ). B A139W/V/I (Kabat 4% 5 ).

TE5—2sjiE 7 ZH, Bk Fab [ CL GRTEMRYE EU 45110 F118 A& i N & BRI,

B R CL Z5#30a 65 HAb M B (Rl it — P B K CL 58 & TR 0H HLA Ta3 AL
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Hop 8 IR Y AR B R B, FTIA Fab 1 CHI M3 A S 2 AR IR L128F (EU 445 )+ A141L
frE (EU 485). VI85A/L (EU 45 ). LIIK/FW (IMGT %45 ). L28N/R (IMGT 45 )-
g A139W/V/I (Kabat 45 ).

1F— 2 ELR R St )7 22 7, iTid Fab §) CL 4538 7E F118 {7 B FIE LB W A AR EAR,
FITi& Fab [ CHI 45 #938CR A B AR B S BREE FI R CHIL S50938, BIWER AN 1gG 1) CH1 25
M. 755 —stiE 2, FTA Fab 1 CL SME7EHEIE EU S F118 fr BN &R
AR, HATR CL S5 Mgin 67 HoAt po B ARl a2 3k — 2P B CL 588 TR0 HLA-Ta3
FBC AT 5 A A S TR A, IR Fab B CH1 &5 e SR A B A= B 4y 3R 35 LB CHL 4549
B, WRAANIgG gGl. IgG2. IgG3 8L IgG4) ) CHI 45t

7 BARSEit 2, ik Fab [ CL ZiE 45 SEQ ID NO: 44 fiRF9) A
HEN 85%. 86%- 87%- 88%- 89%-+ 90%. 91%. 92%- 93%-+ 94%. 95% 96% 97%-
98%- 99%EX 100% 1) [F—MEFIE R T 4], A& Fab i) CHI 45#3 655 SEQ ID NO: 34
FiREF B ED 85%. 86%. 87% 88%- 89%. 90%. 91%. 92%. 93%. 94%. 95%-
96%- 97%- 98%~ 99%X, 100% )[Rl — P EERR 75 . #t—B0, FixErES,
Fab f] CL &5 #3885 F118A. HE—251), 1EiZLiE )y =P, FTid Fab i CHI S5 #3808 B4
RIS BRE A CH1 £503K, B038 ik Fab ) CH1 57T 128 7 & (EU 45 ). 141 fiL
B (EU 5>, 185 N E (EU 45>, 11 B (IMGT 45>, 28 fiE (IMGT 45>, 5k
139 LB (Kabat /5 A& &I .

1E—38 BARK)SEE T2 A, FTid Fab [ CL 4534 SEQ ID NO: 44 FIRE &R
4, ik Fab i) CH1 5¥jELH & SEQ ID NO: 34 fiRE IR .

TE—2 HARR)SEf Ty 9, FTid Fab 1) CL S5 & ER /7 41 SEQ 1D NO: 44 fr
7N, TR Fab [f) CH1 45 MR A2 /3 510 SEQ ID NO: 34 fiTiR.

E—YesE i 2, BIRE —PRE GO MNE _PURAETTFH—N4EE T 4
RSS2 AR o T A/ER AR A AR e e 2 ka7, DL —ANPUR S &3 454 s A

T 0 M 2R 1 FoF T 4t & 5F H A RAEE BAMIMGE S, W 5 — Rk omdn
R 2N ER APC FIZN AT 233 AR AL/PURE B T R . T R 2 R mr LA
& TCR. CD3. CD28. CDI134(tL#kA 0X40). 4-1BB. CD5 8 CD95(HFK N Fas 3Z1K).

NK 41 o 5 1 5243 F i S5 55 CD16. i35 1) Fe %4 R NKG2D, LK CD2.

ARTE “ PR OCTR ” 2 48 200 T M 4l Mo 2R Th 3 mT DA 200 T P el g 3R i b 9% HLA
TN e s R A B A PR o 7E — sy S, RIAR ISP R AT LAY R R AN e
6, WAt IEE R R AR 0 2. 7E— 2 HAh Sz i S, IR AR St BT DAL
JEANMG b3R8, 3 AT LAARIRAR BT A i yes 40 a0 e R e 1k 5 7E — e H A S it =,
P8R D e SR T AR e 44t P R 3 e 40 A i B, 2 5 A 4 R L 7 By et e ot
FIE, B3 TSR H 2R LU R 4H S AN B () 5 A4 T AT A7 Py M i o 45 B ok
T f T A, RAR SR T S R L. — SR fpl P R R AR DS PR
CD38. CD47. PD-L1. PD-1 %,

fE—Lestj F Zd, TRE PRSI NE _PESE SN PR — MRS S
CD3, VAR A —ME R L& MR ICHUR . FIass — PR A B R e RS CD3, H
PURS &R R4 SR CPR . B, B oPRESEHeREYE S CD3, B
MRS SRR &P . — S BARRSd], B—PREEH Rt s
CD3, F _PREEEHTREF LG CD38; BiE TRk E — RS & Is 2144 CD3S,
B OoVURA SRS CD3.

1E— sy R, TR S — DRSS & R0 M DRSS S8R o e R 1 45 S s A1 O
PR, —SE BRI SF], P —PE & R R4S PDLL, B oPiRS S S
MG CD47; S ksl — PR G A TR R4S CD47, B oPRGAGE TR RS
4% PD-L1.

TE—2esij )7 29, Brd R Rt uig, Kt — DA S iRe s & MmA Fo £k

PRI Fe 3. fE—Sestiy e, SURRRHPUER M.

{E—2esiif 7 B, AR —PURG G C 5 H A —A Fe Z K N i il #4F
PEMER:, TR PR & EH C 55— Fe ZHKM N sl BB 1ER. £—
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SEH BRI SERETT 2P, FTIRS — PR S S 2R — 2 IRTER C d 55 Kb —A> Fe Z ki)
N 3 T ERVE PR IESE, Pl — PR & a2 65 Fab, H Fab HAEEH C iils % —> Fe
ZIRE N S T ERVE TR IERE . fE— SO BARR ST 2P, T s — PR &5 & il e —
% IRTEH C ¥ 55 3L — A Fe 2 IR N 3 AT 4R (B VEE 82, FTid 55 — PR 45 5500 8% Fab,
FE Fab 886 7E L C 5 55 —A> Fe ZIKE N i il #R A EVEREHE

FE—BUSTHT7 S p, BT XU ek, HOE RS =R ey . — SRR msE
Tt 75 %, BT BXUR FEPE LR SR 45 S = 1

fE 2Lt Ty SR, PR AR = PR B S —PURSS G 45 G MR IR AR AL
IR, Pk —PURd &l 558 PR e fE . 85— LSy &, fridsh =
PURGE R 520 — PRS0 45 G M RIRPURIR AL TRER), Pridss =yiidiain s
PR E R AR

FE— BT S, RS =PRSS 5 PURSE G A N ek C i rl#R

PEER.
5 — LSy b, PR =PRSS B 5 5 USRS G R N el C AT
PETERIE RS .

fE—Bes i R, TR SRR TR E S E =PRSS S, it — P aahk%ria
SELFE P Fe £ IR Fe 3.

fE—He ARSI R, RS —PREA G CmS5H+y—A Fe 21 N i
AR SRS, TR R G EH Cin 5 5 —A Fe Z Ik N I Al AE M piE B,
Frid B = PR EH 0 C M 5 H YRS &I N Imslish PR 45 &85 N sl
BAEEERE .

18— BARRSER T B, FTiRSE =PEEEH 2 C i 5P —A Fe £k N
Ui PTERAEVERERE, TR — R A G H C a5 RS =PRSS &30 1 N I il #
EMEIER:, B_PUREAE AR CinE R —A Fo Z KM N im 8B MER:.

1E5— S B S T B, TR =R &Mt CmSHP— N Fc ZHMN
Uiy AR E M ERE, AR PR S E AR C i S TR S = PR &35 1 N oy nf #
MR, B—PREEH R C 5 R —A Fo ZKH N i il ErE &R .

PR =R G 5 PUR S G TR E R R, TR E i IR Sk i .

FRE =PRSS 5 ZPURG G0 v EEME KRBT, OB Ak .
BBk v ISR AT fRLE B Y, 5020 m DS Ay s R/ e M Sk Z RE . 76 BRI S it 7
o, BREEk BT AR EEE N 1 B 50 MEISIRA AL, PR E SR U E 20 MRA
FAREER; ERRERSERTES, 138 50 MEREAHER. HER. MER.
LR TR R IR BB AN R R - BRI, 7~ M O RRBR T DR S R R O H &2 (Gly)4
(Gly)5)~ % (Gly-Ser). (Gly)3AsnGlySer(Gly)2. (Gly)3Cys(Gly)4. GlyProAsnGlyGly, & &
FIEHE W02019195535 I3 4 FrATFRIFREL, 555, fF—suseii B, Fridpkasskaril
R HRR L RA IR . (£ — sty B, bk a s mE BB EH af L
FOMN. A 20 3 4 5 6 TA 84 94 104, 1A 124 13
AL 14 15 18 17 AL 184, 194, 204, 8204 F.

PR AH 5 Fo 3B Fe 2 BEaT#AE M rE T, SRR R mid B Re X g Be . ek
BN 1gG HEEE X R LR -

Fc

BURE R HUER DR Fe 8 — X6 & BBk E 0 o T HEELS W 2 A . Fla, &
JERRE A G(IgG)7r T Fe g — Rk, HAA Fe ZRE & CH2 Al CH3 1gG EHEEEX .
Fe BMIB D Fe ZRRREWIE AR e & & . BlnpiA Fo 2l ERE . —R%. 8. &
HAHEAEH . &0 KSR EER B —ME I HRES & fE— MRS, &
A R S BUAR R E — A Fe 8.

AL ES, SFFHEPAR Fe 82 1gG Fe i, & —ANEAAM ST £+,
Fe 32 1gG1 Fe 3. £ 5 — N9t J5 2=, Fe 2 1gG4Fc 3. 78— AN EA Y Szl 7 22+,
Fc HURBLS A E S228 A ME MBI, Rl R EM B S228P 1 1gG4 Fe 3, MEEMR
BARPER TgG4 PURRIAE A Fab Badt ., 75X — AN BARMSLE 7 =, Fe 382 A\ Fe k. 7£
—ANFE AR T E P, Fe i A IgG1Fc 1.
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TE—SUSEf o, TR Fo B e, BIME LRI, Fridsthip) dnay DL ek
FORPEM. SURN T IhEEREME. SRS A EASGS RSB

fE—sesefidy 2, TR Fe 8085 ik 5 — A& .

AR BRI R DU S 5 Fe 8k AN Fe 2 Ik I — AN a8 A — ANl & AR E LR
ZiaEhay, HIL, B Fe ZRRBE B SEMNEARMZ . X2 2 Jkp) H A HLRIA
B 5 F) A=A B R 2 IR LR AT AR AL E N 1 SR A PR A 2 R R PR I R 2
glifE, EZNURRR PR Fe st 5| AMEHER B2 IKE & Bimis 2 a8 FIM. Bk, &
BARSE T S, R Fe SE &8 ATk Fe BKMA Fo £ IkFIZE & R LB .

A 1gG Fe 3k Hi 4 Fe 2 k2 [R]85 V2 18R 1 -85 (A SR ELAE FH IR BB ALE Fe 3% CH3
gEbgtgrh . Bk, 7E— ST, ZBMTE Fe i) CH3 Gtk .

1ERRSE T P, 2B TR “FF A (knob-into-hole) ™ 1&4fi, HE& Fe MM
A Fe 2k —Hf “¥r” B4R Fo BMMA Fe Z kRS —Ah i “A” &4, 8%, %
J7iRW R AE—% Fe Z RSB ALC R ), TAE 7 —% Fe 2 Bk I S5 BLF ]
Fa( “F17 ), M1z kT DUE AL a2 M BE R, DR EE S R e A5 7] — AR T i
TR IS PR R I (5 P R B R S AR B — 2% Fe 2 Ik i) ST 1 /N G BRI )
SR D o BT A T /N PR I R I B (19 Y R RR B R ) B RO P R R I SR AT 7
—% Fc Z KI5 b =42 B 5 kA R SRR /N B B AR UIRE .

Bk, 76 BARSEi T Z, R0 S PR —A Fo Z K0 CH3 45ttt AR
ORISR R I E R AR B IR R R AR 2, T TEIZ Fe Z IR CH3 453 i =] 2 r
TE 57—/ Fe Z K[ CH3 S5 #30 pIuIfe Hh if hke, 78 55— A Fe 2 Bk CH3 ikt , H
HAT S /IMUEE AR I IR R U E SRR IR AL, MITE 12 Fe Z ki CH3 45 M Py 7= 4 1]
i

fE—2e BARS I 5 =9, Fe —A Fe Z B8 T366Y/W B4/f1 S354C, HA—A> Fc
Z B 5 YA0TT/V. Y349C. T366S By/fl L368A. — AT AR, Frik Fe B Hdh—
A~ Fe 208 & Z BB T366Y/W 1 $354C, 5—A Fe kB85 2 IEMEUL Y407T/V.
Y349C. T366S 1 L368A. 7E¥ HARMSEH, Fe i LAE A IgGl ¥ Fe.

fE—BesiE T =g, R Fe SUES D SRR Fe P R—/ Fe £k1 CH3 X5 A
H FI(Protein A from Staphylococcus aureus) {145 & &M . £ —L850it )7 =, 2B A=
FRENAR. fE—2usjfidy 29, ATA Fo 3B S & MR H435R 3/ Y436F, 1ZE AR
AR AELE—A Fe Z Rk b, TARKRELRE S —A Fe 2k B fE—ANEAMARRSE T £, frid
Fe A& R AL — Fo Z SRR H435R 8/ Y436F . /£ —ANX R AR T
ST EY, 1% Fe &2 1gG1Fe, JoH R A IgGlFc.

HEY

ARG T A G, PR S e & D R bk, JEEIRE A — Rk £ A
2y EATEERZ IR R . 255 AR B EEE, B, BRI, R, AR, T
s BT AR .

I E IR

KRR PR T BN Z TR, TR SR s b . P o1& poR B g% T
—EGRE FPEBTAA 1) 2 BRBE AL TR R 41
1

AR T Bk, LSRN 2R, sty Zd, FudmEikh
SORERR TR —MeSt g R AR ACONFIE R, — A EARE T, RIEBEN
pcDNA3. 1, FTidFRIEFHAE TR GEN RIEAR TR L2 R PR R RE A,

15 =400

TE—Se Sty b, ARG PSR AL EL B PR A B AR B 2 A R I e - AN A, T R 4n
AT T BB GRS 2 R SRR 13E 2418 AN 7F — STl 5 P, 18 AN EAZ AN .
PR ez T b, 15 RN LY. FE sz iE T b, 5 - AN Nk B B
R L2 B0 P T 1) 8 2 S P DA iR FE A A o ol 7L 40 P A5 2 >+ [ SR (CHOO) P SR 20 g
CHO-S41j.

FEAIEIE DN 77
A AR T SRIA AR BRI 6 SURR S M AR I 5 72, B O 0 B3 AE AT XURE S it
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PRBRIR P2 A T B FR BTIR RO TS 40K«

N T PR R XU R, 7 BRI ITE R TR 2 AR, IR —
ZAHAK, FTER LMK — P s RIL . TR Z TR DUR A SRR P A
A AR 2 R AU AT B R R AR

XX
L irex

AR PR T — PR S, FAES AR TR U e PR DL S Il SURE = b
EBES A IRIT 7
A&

AR PR T —FEEEA, HPREH s 5K HITIRRUR ARG Rk . 7T
DL FE N TR B SRl & 8 1 T i AR IA
by

ARPR T EEH FENZIRE PEITER N7, B M2 iR A ENA
KRR IEDUAR. A &Y. REWERMEEA.

Frik B B mT LU JRE, JAEFRRGIMER), —SSIsyERn@lie B B mp . #REE. 8.
UpEUE. AE. FENE. Spe. BEE. B, BHoE. R EEE. e, XA
B, EE. AR, s, BiE. s, s, EEE. 8. F4imE.
HORAME . SkAUE . 2uR. W WIRE. B EIRE. N R, RV, A gUE. m
B M. A IR MRBUR . DR, TSGR . SHUE. FER. BUR 4N .
AN BRI RAUE . . B, AR, HasE. B
Bl 3G A= i SRAE LA 2 IR

AR PIDRME DT — 2 BRI 7 X, (HIEART 0.

SCETRL MO R RO, RESE PRGN E ZPURE &y, TRE—
PUR S G 3o S DRSS &30 0 R e e 45 S P RO T R BR R — P R A AN [ 3R AL,
HAI R FE—pEg &5 s

B2k, PR —2Z0KE NWE C & —EaE I B M UL R 5 TR —

RN AR G R T B E R R — B A R, A

FoZk, FTRE 2 KA N e C B a8 R MU SR E —
B2 BE O] AR S Sl AT R R I B B RO S R
Horp, FriR s —Eos &5 MR 88 e 4 R R 1 — AN U S5 R A A TR )

HLA-1 o3 MRERRTF], 55— MR S & TR B2 k&R M EE R 75 .
SCHE T2, ARYESTE TR 1 TR SRR R, A BT IR B — e 5 A 3R B e x) 2

FIB RS T A BAAR, TR 3 — ERX 5 M IR 28 — X 5 il [l g e i 2 b — AN

FARBE A H TR e R AR R B RE U R ik — SRk

ST T EE3. ARYE ST SR 1 8K 2 AT B RURE S R, e IR S — O S A 3k

B TR HLA 103 PR ZERRTF], ik —FX g /i e & TR B2 k&l

IR EEBR T 5

STt T4, RRYE ST TR 1B 2 AT AR J AR, FH TR A — E X S A
A5 TR B2 WEKEANAER T, AR s —EX & Mia & TR HLA-To3
HIZ R TF

ST TSRS, ARSI TR 14 PAE— TR R e AR, A IR R R AR EE
58 13 4, ik 14

ST 76, RRYE ST TR 1-5 PR —TUITR R LA, H A AR AER
SRBE W) B A S B FR PR R AL T 38 — 0] 45 1 J0RN 38— K 5 A el P B S T

SCHETTERT. ARIE ST & 1-6 AT IR AL, A R JE R R EE
)5y — e

SCHE TS, RRIE ST TR 1-7 AR IR AR SR, A TR TR

HLA-I o3 IR ER 755 SEQ ID NO: 1 Fin/FHIEEE D 85%. 86% 87%+ 88%-

89%-. 90%- 91%- 92%-~ 93%- 94%-+ 95%- 96% 97%- 98%. 99%EL 100% K17 —t,

Pk TR A B2 AEREE A & B 751 5 SEQ ID NO: 2 fiin 4 B £ /D 85%.86%-

87%. 88%-+ 89%-+ 90%. 91%. 92%-. 93%- 94%. 95%. 96%~ 97%. 98%. 99%H,

100% 1) [F)— P .
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SR FRY. WRIFIHE T E 1-8 AT —IATR IR R P, HApprid TR
HLA-1 a3 & 7E SEQID NO: 1 EBZHEMBRHELIRFF, Ak TRILR B2 ek
FEAWETE SEQID NO: 2 EARARIURHE IR F5.

SEHETZ10. IRIESLHE T E 9 iR et pig, HAp TR HLAT o3 F1 T
FRAGE B2 TR EE 1 HR ) BT I R R A3 A B i A A T - 2 Al R T L R 0 1 b i —
TR B IR AR B IAR

ST 7R RRYE ST TR 10 FriR SRR PR, oA pris R B R BRAR A U
% H FHA R — XX

(1> SEQIDNO: 1 ¥ R60C A1 SEQ ID NO: 2 H1[f] Y26C;
(2) SEQIDNO: 1 7 A62C Fil SEQ ID NO: 2 H1f#] R12C;
(3) SEQIDNO: 1 1 G63C 1 SEQ ID NO: 2 #H] Y67C.

ST TR 12, MRIBTT R 9-11 PAE—IATER B PR, HAd TR
HLA-T o3 S(/F0 TRL B2 THEREE I PR ERR B A& $2 mBe o 45 W3 i) — 5
A B TURE S PR P 25 s P SR R R AR

SEHETTFE13. IRYESHE TR 12 AR R ik, P iR mm s G e R
RS R PR E S E 6.59.0.

SRTT B4, MRIFIHE TR 12-13 PRI HPuik, HPitmssa s
HE BB A& TH40IK HLA-T o3 78 SEQ ID NO: 1 /#%1f#] E3. D22, E48. D53.
E90. E101 " —AEL LM B 4k I H Z A R HUA .

SEMETT 15, WYL E 12-14 PE— TR K0 R, PR s
HIR AR E & TR B2 Sk &E A H7E SEQ ID NO: 2 /751 E74. E47. E69.
D34. E16. D33, E44. E50. E36 H—AELAML B 17 E L BB

Sl %16, RIFLHETE 15 Frid e FEpuig, HAp RS s S E E R
A2 PR TG HLA-T o3 7€ SEQ ID NO: 1 &%) D22. E48 F1 D53 fii B 4 iE
AR, FH AR TR B2 Mk E AL SEQ ID NO: 2 T4t E69 1 B 4 IE
R R IR

SR BT, WRIBLHE TR 14-16 T —T TR RSPk, KB EBER
HEN K 5 R.

SEETT 218, IR 12-13 FPE TR R X Rk, Hrp iR e s
HI BB A : iR TREL I HLA-T o3 7€ SEQ ID NO: | P4, & 2 Z MR UL D22R
E48K 1 D53K, Jf H TR T4 B2 k& A 7E SEQ ID NO: 2 /37 F8, & & A IR U
E69R.

ST 9. WRIBLH TR 1-18 FAT— TR AU R PR, Pk TRALK
HLA-T o3 % SEQ ID NO: 3 [ L 741, Frik TRELH) B2 SER 2 A 2% SEQ ID NO:
4 MEERT 5.

SENETT %20, WIBSEHE T &R 1-18 PE— TR AU Syl ik TR
HLA-T o3 8% SEQ ID NO: 3 [HE R 741, Frid TR B2 fiEk &% 1617 SEQ ID NO:
5 MEHERRTH.

SEHE T ZE21. MRIESLHE TR 120 PAE— TR R R buE, HAp AR —h
JR 4 BB 6 B B B R TR A MR B R R T AR A M

SEE 222, WRABSEHE T % 1-21 FAE— IR XU S bR, H AR
JREEE L& Fab.

SEl %623, WRIESLE T E 22 Frid XU R UE, HARYE EU /5, ATk Fab
W) CL G5 H38AE F118 A7 B I & 2R 1 T E IR AR

SEH T FE24. ARIESLHE T 23 Frid XU R U, Frid CL 4884 SEQ ID
NO: 44 FIRMEZER T .

SR %25, MIBXLHE TR 124 PRI DU, HPATRE—bt
JREEE IR PR AP —AEE T GRS S 528 R/ AR AR5 40
e T2, DR —AMPURGE G0 4 A MM PR .

SEHE T 226, MRARSCHE T F 1-24 AR — TR XU R bR, H AR —3t
R AT PR G S P H— MRS S CD3, UG — MR E I
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AR L

SR 527, MIBXLHE TR 124 PAE—TFTR RO DU, HPATRE—bt
JREEA BB o —BUR 456 BB 0 Y0 e 45 A IR AH OGP R

SEHETT %228, WRIEIZE T & 25-27 HHAE— AR B XU R U, Hoh A g
X459 CD38. CD47. PD-L1 2 PD-1.

SERATT 529, MBI TR 26 RIS Sk, KPR E RS EEHS
P Mg S CD3, B RS S SIS S CD38; B, iR —PRE S
T4 G CD38, PR SRS CD3.

SEHE T 2230, IRYESLHE T E 27 Brid s F A puE, HAp iR —PURS A
RS PD-LL, B oPURES SRR NS CD47; sl ATk s — PR &3
FrRtEds G CDAT, B _PREEH T FrRMS S PD-LL.

ST 531, MRIBXLHE T R 1-30 PAE— TR RO PR, TR SRR b
R A

SEHE T 232, MRIELHE TR 1-30 PAE— TR R R PUE, HeE a8 =3
B LEL Ay, FREE = E A4 55 PR A B S B B AL Tk,
TR =P G & T 55 PR & & ME.

ST %633, MIBXLHE T R 1-30 FAE—TITR RO DU, HEaEE =5
RE Ao, TR 8 =PRE &0 5HE—PURL G5 4 S R IR R AL Lk r,
R E =PiRE AT 55 YRS G MHE.

SERTT FE34. MRIESLHE T 32 8K 33 AR BURE SR, KA TSR = hE S A
BRr 5 —PUR S A I N SmEk C i A R p g 1 .

SERETT %835, MRIBILHE TR 32 3 33 AR R BRI DLR, KA TR =R A A
558 PR AT N ImE C im il e &R .

SEJETT %236, MRIESZE T 2 32-35 R TR XU PR, B R ST
RN=M .

SEME T ZR3T. WRAESCHE T 1-31 FAE— IR XU S bR, 286k
ke 45 & RIS Fe £ Ik R Fe 5.

Sy %638, WRIRLE T E 37 R R bUE, KPR g PR A
EH C im5HA —A Fo £ N sl 8B IER:, iR —piEE AR C
W5 5 — Fe Z R N sn T BV E MR B

SERTT 3839, MRIFILHE T E 38 ATk s Rk, KPR E — RS S S
HIE— 2 IKEE C w5 H A —4 Fe LIk N i el BEERER:, TS PR &3
L% Fab, H Fab EHETEH C 55— Fe Z R N s il #BEME B

SEJETT 9240, WRIESZE T 2 32-36 PR TR XU R PR, Hot B a s
ke E 45 S I Fe 2 ki ) Fe 18,

SR Fe41. RIFIHE TR 40 FridrSs Sk, KPR E — RS S S
EHE CumEHP—A Fe ZR0 N il EMER:, TR _mESEGHATEE C
U5 A —A Fe Z K0 N um iR EM L R:, TR = PR4GSHaER C w58 —h
JRE5E B N B8 PR S5 A 80 I N i Al B E I piE 2.

SEHETT Fe42. IRIESLHE TR 40 Frid s T buvE, AR = RS A
EHE CumEHP—A Fe ZRH N mmal#EMEERE, TH —mESEGHATERE C
i SETIAE = PURE AT N e BEERNER, FoESERAaER CcmER
—/~ Fe Z kI N i il /B i B2 .

SEHE T Fe43. IRYESLHE TR 40 TR FE g, KA g = RS A
EH CimEHP—A Fo 2P N mal#EEERE, T E a6 HMaER C
W5 AR PR E T N sl R ER, B—PESGEH R CmS R
—/ Fe 2 K N i ol #e4E ME i i .

ST 44, WRIRLHE TR 41-43 FriR SRR PR, KPR =PRSS A
N5 E—PURGA T TR ER B &R, sl TR =PRSS &
55 ORGSR AT B E M R E B v B Sk B .

SEf T R45. WIREE T2 37-44 PE— TR KX R piik, HA g Fe 18
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#& 1gG Fe 1%,

STt 7 46, RRYESTiE TR 45 AR RN AR, H A TR 1gG Fe 82 A 1gG
Fc 38, ik A IgG1 B0 A 1gG4 ) Fe 3.

ST 47, WRIFSLHE TR 3746 PAT—IPTR IR R puiE, KW Fe £
MOEERT. . S8, SHEMEER. B0, BUK-SRAKAEEAER S —FhEk
JIMRaE S & .

ST T 2248, FRIESTE T 37-47 AT — TR XU S A, H AP TA Fe 18
5 (R PTIA Fe P Fe 2 k46 & 1 1E .

SEJETT %249, WRYEIE T & 37-48 FHE— AR B W ST, HA iR EU 4%
5, Hdh— Fe 2 kB8 T366Y/W 1 $354C, #—A Fe Z G4 Y407T/V. Y349C.
T366S F1 L368A.

ST 7 250, ARYE ST TR 37-49 AL —TUTIR KSR P, AT Pe B &
WD B Fe i —A Fe Z k1) CH3 X5 A AWML S HMEM.

SEHE T ZES51. RIESLE TR 37-50 AT — IR IXURE R MEpL s, Hd, iR EU
s, FTIA Fe BB & fURAETEH A —A Fo 2 IR AR IR H435R /AT Y436F.

SR FS2. — MO BRIZETR, HAMmERESRE T E 151 FEE—TAEm
XU A

ST %53 —HMaBREAk, HESRIESHE T E 52 TR Z % HE .

SEHE TS, — AR BN, HESRE ST R 52 TR a B2 TR, 5%
HRYE LT 2R 51 ATk 0 B gk Ak .

SEHETT 455, —FhRARIE ST & 1-51 AR — TR R S AR I T s,
FITR J5 15 S TE I OURE e e i 3RE IR 25 1 T B 7R ARYE St 77 & 52 P g =40
Jiiug

SEHE T FRS56. — A A, HASRE SRR 1-51 PMT—IFR FI X R
PEFUAAR DL R 255 b AT 32 A

SR FEST. —MEEY, HESEHAE 1-51 FAT—THNA PSR S pi i oA
K5 AT SR R PR E B R A RIIR T

S %58, —FMAEER, HESmmERAMEGHS LT E 1-51 ST
— U I PR LR

SEHATT 359, —MER REN WA P IBIT RN T, B FE R 2 AT
MEMIRIEIE T E 1-51 PR MU DU SEiiTr & 56 Aridzsimd &
Wy, SEiE TR 57 TR S B I T % 58 T A& 5 A .

BAEEHEH R

S 1 MHC-1 TR B

HR¥E IPD-IMGT/HLA (https://www.ebi.ac.uk/ipd/imgt/hla/stats.html) ¥ (3.42 fRAD
giit (R D, MHXT HLA-IL, HLA-T BA 5 2 g0 53 AR SE Nz oA, Bkt
L HLA-L 73 3Bt XURs AR a5 oo ft - DARRAR S 22 SRk RS o

R4 IPD-IMGT/HLA ¥ fE (3.42 B4 4iit (€ 20, 1E HLA-1 3 ¥, HLA-I-B
SRR ERZ, FIEH HLA-IB 0F 8 XU s bt g oott, DLt—2 5%
R S 28 A IR

1. HLA S 2 H %=

sfr 2 $H
HLAI 20,597
HLA-I 7,723
HLA 28,320
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% 2. HLA-1 Z4 FAMEH

pyit| A B C E F G
e 955 6,291 7,562 6,223 256 45 82
EH 3,896 4,803 3,618 110 6 22
JeA% Cnulls) 325 253 272 7 0 4

1.1 MHC-1 JofFHI%6 7 51 ) i

7F Uniprot (https://www.uniprot.org/) F¥a%E, K —FRFI KL HLA-1 -B 7 FobieK
¥4 (3% 303 TE Uniprot # /22, JKHL HLA-T 731 FIBHE (AR B RER 8 D 24751 (Uniprot
ID: P61769). i#id Uniprot #¥E e UM A2 X R 51 &4t, #—P3R1356 HLA-I-B 75 Fodif
MEAFSEEIEER, 7 iR SRR T, BT S BRI RS

(Resolution<2 A) (F 4).

AT, JELE AR SRR B, BT KR HLA-LB 7 o e 2 X (b
5E SN MHCICo, constant region alpha of MHC 1, BLfEHR Cod HIAHN UG B . HLA-I-B 4
FofEEXFE—-EMFIZHEME, BIMEHELLY T A ClustalW2

(https://www.ebi.ac.uk/Tools/phylogeny/simple_phylogeny/ )%f# 3 HH {17 54T £ 7 41 LL X,

SR G Ll &5 m it webLogo (http://weblogo.berkeley.edu/) HAT TR R, RIS
B EREERR MR, RS HLA-I-B 70 F o572 X 19— B 51 (& 1D, JK HLA-I-B
o TE B X — B P FUAE G SRR E AN S I IAE T 1 BT A B BIER & A 7
Tl M, W HTF5 (Uniprot ID: P61769), i€ KRR A5 MHCICoEE X X
3 (eAbE U MHCICP, constant region beta of MHC I, Bi{&FR CB) HIF41 .

MHC-1 JtfFHIERFF A AT T -
> MHCICaori (SEQ IDNO: 1)
GKETLQRADPPKTHVTHHPISDHEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRP
AGDRTFQKWAAVVVPSGEEQRYTCHVQHEGLPKPLTLRWEPS
>MHCICBori (SEQ ID NO: 2>
IQRTPKIQVYSRHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGERIEKVEHSDLSFSKDWSF
YLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDR

2% 3. Uniprot #3&8 /&E 1 &7 KX HLA-I-B 4 Fa i TS B

A= Uniprot &35
AOA140T9S9
AOA140T9GO
AOA140T9H3
AOA140T9A9
AOA140T951
AOATW2PPRS
D9J307
S6AU7T3
Q2L6G2

N o3 I I e N IO [ I S IOV I NS

—_
(=

D5H3J5
Q5SS57
P30685
PO1889

—
—_

—_
[\S3

—_
W
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F* 4. &H HLA-I-B 5 ToSE M B A R iR ES 14

& | PDB 9 ¥ % | 7 | PDB s ¥ %= | | PDB NPE | F | PDB B | #E
5 | &%E | & 5 | &5%5 | & 5 | &5 | A 5 | ®T (A)
1 1K5N 1.09 31 | 6PYL 1.52 61 | 1N2R 1.7 91 | 402C 1.8
2 | 4UuM | 118 32 | 6PZ5 1.53 62 | 1syv |17 92 | 4PR5 1.8
3 3CZF 12 33 | 1UXS 1.55 63 | 1ZsD 1.7 93 | 5IEK 1.8
4 | 6MT3 121 34 | 3VFV [ 155 64 | oNw3 | 1.7 94 | 5VUE 1.8
5 3BWA | 13 35 | 6MT4 | 1.55 65 | 3DX6 1.7 95 | 5VWD 1.8
6 3LN4 13 36 | 6MT5 1.55 66 | 3L31 1.7 96 | SVWF 1.8
7 3SPV 13 37 | SWMR | 1.58 67 |3veL | 17 97 | 5WMN | 1.82
8 6MT6 131 38 | 6BXQ | 1.58 68 | 4QRQ | 1.7 98 | 5DEG 1.83
9 2BVP 1.35 39 | 4UIH 1.59 69 | sEOO0 1.7 99 | 6D2R 1.83
10 | 6MTL | 135 40 | 6P23 1.59 70 | 5TXS 1.7 100 | 3KPQ 1.84
11 | 4u1y 1.38 41 | 6P27 1.59 71 | 5x0s 1.7 101 | 3BP4 1.85
12 | 6PYW | 138 42 | 1IM60 | 1.6 72 | 1IUXW | 1.71 102 | 3VFS 1.85
13 | 2483 14 43 | 1ZHK | 1.6 73 | 3D18 1.74 103 | 5EO1 1.85
14 | 4QRS 1.4 44 | 3DX7 1.6 74 | 3BW9 | 1.75 104 | 3B3I 1.86
15 | 4QRT 14 45 | 3kPM | 1.6 75 | 6BI8 1.75 105 | 3C9N 1.87
16 | sWMQ | 14 46 | 3sKO 1.6 76 | 4uis 1.76 106 | 6D29 1.88
17 | epP2C 14 47 | 3VRI 1.6 77 | sT6Y 1.76 107 | 1JGD 1.9
18 | 4xxC | 143 48 | 4G81 1.6 78 | 4UIN 1.77 108 | 1M05 1.9
19 | 51B2 1.44 49 | 4G9D 1.6 79 | 1xR9 1.79 109 | 2H6P 1.9
20 | 6PYJ 1.44 50 | 4LcY 1.6 80 | 2AXF | 1.8 110 | 3KPP 1.9
21 | 6BXP 145 51 | 4QRU | 1.6 81 | 3B6S 1.8 111 | 3LKS 1.9
22 | 6PYV | 145 52 | 5DEF 1.6 82 | 3BP7 1.8 112 | 3LN5 1.9
23 | 10GT | 147 53 | sWMP | 1.6 83 | 3L3D 1.8 113 | 3VRJ 1.9
24 | 1XH3 148 54 | 5WMO | 1.62 84 | 3LKO | 1.8 114 | 4GYF 1.9
25 | 6P2F 148 55 | 2BVO | 1.65 85 | 3LKP 1.8 115 | 41QX 1.9
26 | 1ZHL 15 56 | 3VFU | 1.65 86 | 3LKQ | 1.8 116 | 402F 1.9
27 | 2HIL 15 57 | 4PRN 1.65 87 | 3SKM | 1.8 117 | 5T6W 1.9
28 | 41QV 15 58 | 5SVWH | 1.65 88 | 3VH8 1.8 118 | 5VUF 1.9
29 | SIEH 15 59 | 6pP2s 1.65 89 | 3x12 1.8 119 | 6BI3 1.9
30 | 6ATS 15 60 | 5T6X 1.69 90 | 3x13 1.8 120 | 6D2T 1.9

1.2 MHC-1 JoiF9146 7 51 e At

121, HEAl a5 N LLBS SR MHC-T 7o B R e e 14

4 EiR MHCICoori A1 MHCICPori 25/ /741 Al 2k X MOE (Molecular Operating
Environment) #{F, JEid MOE Y Homology modeling #Htf ok 7 F i — SR, MM
AT MHC-1 T FIBEN A5 . RARIRAG T, MHC 207 HEE X 2 [8) T e . NIk
MHC-1 18 5 X fIECx R tE, b Hm &M, 78 MHCICoR! MHCICP ) 45 44 38 22 it 7T
L, 3 F MHCICoori, £ R60. A62 2% G63 7 B Al LLSI N EBEE R (Cys)s X TMHCICBori
1E Y26, R12 8% Y67 AL B A LASI NEEIR (Cys). it MOE ) Disulfide scan #ibt, %

N
4
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P B 5] NS 1 delta Stability, H: - ¢ MHCICoori H1 5| A A62C 5745, #EMHCICBori
BN R12C 838, H delta stability 51k, -1.62 kcal/mol, B IXFHAMY BRI 2 7] LLTE
Cofll CRIY S JE i Fa i 1) — s (K 5D

% 5. MHCICoori 1 MHCICBori [ 54 1 — i 8 51 A 45

MHCICowori MHCICBori delta Stability (kcal/mol)
R60C Y26C 1.96
A62C R12C -1.62
G63C Y67C 1.86

1.2.2, ZEH Efiit

WILRFEHI5IN i (3 5 i A62C Al R12C) J5 /I MHC-T JofFRIFE IR 25 (pl,
isoelectric point) A 5.80, AF| T FHIKI L 2T R . BIEBA TR MHC-T JofFRE1T HH 5% B i
i, DA M. @i MOE 3441 Protein-properties #E X MHC-T yo 43479371 AT A
PR (SAS, solvent accessible surface) Flla & BEBR IR FE S /0T . MHC-I o7, RER
TR BT FR R B AR > 40% H R B 0 dfnr /R VE I B R BR AR B LR 6. (RN 45 G Al DGBR B ik
PIZERIIAEE . AL IR RN A B I, R SR S SRR TR P () — A B2 AN B 0 ol e S
MRRRAE ORER (R SERR (K)), i MHC-1 o2 i S IR £ 6.59.0. —FhE
R %E, £ MHCICo, 5| D22R, E48K Hl DS3K =AM sif%=_AF; £ MHCICB, 5IA
E69R R4, 4 MHC-T o3RS i e g &2 7.8,

# 6. MHC-1 Jof: SAS FIFREE i fif M R 0 T

DiE-527 ii& (A= BRWIE | VATUREERE (%) | BRYEMEE R AL pKa
MHCICoori ASP |22 43 85.17 3.19
MHCICotori GLU |48 [ip3ea 67.65 3.54
MHCICoori GLU |3 [ 53.81 372
MHCICoori GLU |90 [ipgea 51.81 4.78
MHCICoori GLU | 101 P& P 44.6 2.56
MHCICoori ASP |53 P& P 433 3.37
MHCICBori GLU |74 P& P 67.85 3.91
MHCICBori GLU |47 i 64.08 3.17
MHCICBori GLU |69 Fig 1 49.51 3.84
MHCICBori ASP | 34 [izaka 48.31 3.1
MHCICBori GLU |16 [izaEa 47.83 3.65
MHCICBori ASP |53 [izaEa 47.27 2.31
MHCICBori GLU |44 [iz3Es 44.71 232
MHCICBori GLU |50 [iz3Es 41.72 3.98
MHCICBori GLU |36 g 40.96 2.81

1.2.3. HAfitk

R CBX RN 4 MEER(KWDR), EATRMIEERR, FHAl8iE sl e = Ehr
BN WIHORAIRIER GAS YEfiik 2 MR (R IR IR M. ARG M ERR®P)
PR 25 R R 5 PR 8 TR TR N SR R A 2 A T e I i B B M L, O H &R A () B A
A, BrPMRGF bR g s (al o BRI S /& oo sy, H&—ErRiItE, arel
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R TN, FIRATE CRX R EE NN GP, LA A7 75 125 (A A7 B AR S A i G
SEE

—H MHCI Ju -4k F70 W T
> Co(SEQ ID NO: 3)
GKETLQRADPPKTHVTHHPISRHEATLRCWALGFYPAEITLTWQRDGKDQTQKTELVETR
PCGDRTFQKWAAVVVPSGEEQRYTCHVQHEGLPKPLTLRWEPS
>CPB (SEQ ID NO: 4)
IQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGERIEKVEHSDLSFSKDWSF
YLLYYTRFTPTEKDEYACRVNHVTLSQPKIVKWDRGP

SEHEB] 2 MHC-1 JTABHXURE R 5G4 SRR RIRAE

9T # IR MHC-1 JeFRERS F T XURF R fodds, SR FRA T ARPiA (daratumumab) 1A
A CD3 ik SP34 iy #l ] CD3 Al CD38 [ XURE SV Hu A AT L IR 2 96 E AN 5 48 Cafl
CRAHAT LA A MHC-1 TCAHE BT R 45 & 50 0 M5 D T B R if 1gG =55 2 IR 1R
B, JEEEMIERIBURE T HEPUARCRA “HrF1” 458 (knobs into holes). SP34 Fab [ IgG 18
SE X 5 ¥918, CH1/CL 43 B H X B2 f) Co/CRAT CRICodE e, K ZEAH XA [F)HY ] () MHC-I 1&: i
MBS G 8k, I H SP34 B ESERA “F” 4it, B CH3-hole. 1A75 A HPiH Fab &
FEARAR, HEFERH “F7 454, B CH3-knob. K MHC-I 1&4iI4EIA CD3 HIHIE 45 & &b
5 IEEA RPN Fab 4 & AT 5= A RO [F B SURE R bR, Al 2R
MHI383-1122-1gG4 F1 MHI383-1133-1gG4 (7 F 452 I 2O, P 7. MHC1 ok
F SEQID NO: 3 fizn/F4lif) Cofl SEQ ID NO: 4 BRI CP.

X 7. W FMESTA MHI383-1122-IgG4 A1 MHI383-1133-1gG4 /351

LK e BIERET Bt iR 75

MHI383-1122-1gG4 | H1 SEQID NO: 6 SEQ ID NO: 7
L1 SEQID NO: 8 SEQID NO: 9
H2 SEQID NO: 10 SEQ IDNO: 11
L2 SEQID NO: 12 SEQ IDNO: 13

MHI383-1133-1gG4 | H1 SEQID NO: 6 SEQ ID NO: 7
L1 SEQID NO: 8 SEQ ID NO: 9
H3 SEQID NO: 14 SEQ ID NO: 15
L3 SEQID NO: 16 SEQ ID NO: 17

ST REROSURE S LA, R SRS TR 1 % 2 IR BEIY DNA F7 31 0 A4 N #fdkdr, 3k
FFRIBAH .2 IR RIL AR . R gD ATl 2 R A 2 IR EE R A BUA K 25 pg e
ExpiCHO-S 4liffl (J . LFigERE TIVFTTRE, 585: 127200005), HHLRiAAA 100 ml,
Y0 i 55 [ A GE+06 cells/ml.

YIS AMT 32°Cy 5% CO2. 130 rpm 55 F FRIAHE 7R, 5 8 R HiB W,
Protein A Bk (J 5. &M, $25: 100695200 —H4ifbPilkEH . g LFHBIA 4 ml
BERTRN 50 ml B0 S, BT REEAMEOER K. RS, 5. ZHWY-304.) |
FIRIFE 2 /N N BRI R B REER, F IS I FH SR 0P e o e i ER , A pH 3.0
1 0.1 mol/L T HEER (J %K. HEZEH, 5. 62011516) seMibtihEr, HRE T
JE%E (J7Z: Millipore, $8%5: UFC501096) HFK4FFIEMA 1XPBS (J &: FgAT, 15
B040100-0005> HHATZE i B He, #i4k3K18 MHI383-1122-1gG4 1 MHI383-1133-1gG4.

2.1 BLI &SRy S Bk 5 hi R i 45 251 R
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LA AR CD38 & (db E A gelr, 85 . CD8-H5224) FAM CD3E (b EE
FEHr, 525 CDE-H5223) AHUA, @ A HEEOR (BLD 73 43 E MHI383-1122-1gG4
1 MHI383-1133-1gG4 %} A CD38 1 CD3E & AR 1. BARSZE ikin R .

SERFTI05E A TP MHI383-1122-1gG4 Fl MHI383-1133-1gG4 X A CD38 #1 CD3E
BAMERA . EMANE FE@ES BLI HARER. 754 MHI383-1122-1gG4 =X
MHI383-1133-1gG4 Fl1b 284 I, FHBERBIABEA—TKEHERAK CD38
CD3E & H AW H, Data Acquisition 11.0.0.64 SEI RAELE & MR ES 28, FF@ 1T Data Analysis
110 HATEAR T, 4G HE L Ko, MEBEEE Kd P55 KD, P4
KD BIRRE .

F 8. MHI383-1122-1gG4 Fl MHI383-1133-1gG4 FIEMF1 (BLD

pE P | kon(1/Ms) | kdis(1/s) | KD (M) | PTJE | kon(1/Ms) | kdis(1/s) | KD (M)
human human

MHI383-1122-1gG4 2.05E+05 | 2.46E-04 | 1.20E-09 2.17E+05 | 3.69E-03 | 1.70E-08
CD3E CD38
human human

MHI383-1133-1gG4 1.43E+05 | 9.17E-05 | 6.41E-10 2.94E+05 | 1.80E-03 | 6.14E-09
CD3E CD38

LA RERW, AR Co/CPHL I 1 A 5 P 1 & MHI383-1122-1gG4
MHI383-1133-IgG4 #EX A ) CD38 1 CD3E & 1 R H B - II5EF1 7, 4 LRI 52 A0 75 KD
B ZR<3fE, T F 2 MR R Kd F0E K (32 8). Fit, MHC- 7ofF (Co
FTCPR) FILAE#: CHL F1 CL 45 Mt A T H s XURE e b i
SEHEf] 3 MHC-1 JTTABHEUG 24 1G1 Sk B AIRAE

T B 1gG AR W IETIC, MR OURE S U A “Hr 1 454 (knobs
into holes). A Tl MHC-1 o (SEQ ID NO: 3 Aiz~/F41/H) Cofll SEQ ID NO: 4 AR+
FIH) CROXAF IgG WAL BURE JPEPTR I Rgmal, FA TR iR MHI383-1122-1gG4 2t ik 1gG1
B, PUER AU SR, 408 MHI383-ceff-IgGl (MyiEEE N 3). Piikrm
LA CH2 G513 %A LALA (1L234A+1235A) S 5845 LI BR P TE Y Fe effector 25
TEARSHEF H, MHC-T JUHEIHE S5 CH3 £+, 5INT H435R+Y436F (EU %5
WRA, & H HA35R+Y436F MR EAAERL YA 5 protein A &5, MIMILE protein A
AR A L i 220k, TR H U ST 4l B A A8

MHI383-ccff-1gGl HA VY%L kA (Hew Lo HEFILD, JFFHUIT:

He: ZAEM 7441 SEQ IDNO: 18 s, % HERFFU SEQ ID NO: 19 FiR;

Le: ZIEMRF5 41 SEQ ID NO: 20 fiun, & HERF#IU1 SEQ ID NO: 21 iR

Hf: ZFERF4 SEQ IDNO: 22 fivR, #%HBRFHW SEQ ID NO: 23 7N

Lf: SR /74U1 SEQ ID NO: 24 fliuw, #7441 SEQ ID NO: 25 fin;

Pefit i) AR A AE A SuperdexTM 200 Increase 10/300GL ki J GE f) AKTA RZiHEAT
1] % A 3 HE P b Ak s atiqh, 12 alib SRR 8 A P45 (50 mM Tris-HAc, 150mM L-Arg-HCl,
pH 7.5, Lk 0.8 mi/min J#HAT. Kl 4 A MHI383-ccff-IgG1 43 ¥ SEC Zifk i, W4k SEC
F g (PREAET ] RT=7.174 min), VLA TS8R0S AT, BIEWRICA K %, X B3R SEC
FUWEHHT T RS E .

KH Waters LC-MS Z 4 (Waters, Singapore, USA, UK)#1T ¥ FE 7. KH
MAbPac RP 4 pm 2.1 X 50 mm (Thermo, USA) 3845 L A A1 (0.1% FER/KFH DB M (0.1%
FR MWD NREIH, AR A 280 nm. BU 1 ug & EENBFBAAL, BN 55
7P, 5%B~100%B. B SCR T IEE 7, HAf#VEE: 200-4000 m/z. K MassLynx
4.1 RAEHHE, @ UNIFL 1.8.2.169 BHTHHRALEE . Fik4h HEK W, 149934Da kbivig (&
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50 SR IEAAZE 28 0K R M4 MHIB83-ccff-1gG1 B TR & .

FT I MHC-T JofFRIEEERRFPS], BATRAI N-IE B RIPEREAAL 5 2

(NXS/T, X=ARMIEIEMRER 1ML . B O-FEENEIE AL FUXE DL R 21 Hh Bl o PR ik ik

— DI FH BRI PNGaseF /KEVIFR Fok SEC W8 F 7R N B SR 5 BTG 1Y
J7id, b N FEVIRR G 8 A AT IR ERRAE CR AT, B 5 TAFE T RER) O-FEZE AT Rl

K Waters LC-MS H%t(Waters, Singapore, USA, UK)HEAT K #5852 2041, KA
AdvanceBio Peptide Map 2.1 X 150 mm 2.7-Micron (Aglient, USA) &4 LA (0.1%F
ARIERD B (0.1%H IR LBEHRD NTREIE, BBy 214 nm. PNGaseF 4 # 5 1) &
BN, BEMFR G, RE OB DI A BOE 8 R D) S 8 B VE AR SO .
PR, 13 min : 0%B~15%B; 45 min W: 15%B~40%B. FHCR A E & 71,
VIR . 100-2000 m/z. A MassLynx 4.1 SRAESE, FRiEid UNIFI 1.8.2.169 BE{TH03E 4k
M,

ok P S 6 45 SR R I 36 B MIHI383-ceff-1gG1 731 P ANAAEAL ] O-3E BRI B, I
M ¥ MHC-T JofF R ATEAEAR ] O- WAL i AHXS T35 T TCR A XRS5 1
Pk, MHC-1 JTHHEM AR U BA AR R R R B, AR T Tl L 207
N B

SEHER] 4 FEZRAL R B R B R

Puik HZ5G11 87 T A PD-L1 SR A MBS E,, DAEFtik HZ14A9 #E[H) T\ CD47 & H
HIRESNEL, S AR AT R S /N BRGS0 A8 TR R NIRAL S IS 201 5 s R

HE i AR PD-L1 BT 1gG1K ik HZ5G11 & HZSG11VH-CH1-IgGl (EHEE
F& 7440 SEQ ID NO: 26 fizn, #H R 5140 SEQ ID NO: 27 fizn) M4 HZ5G11VL-Igk
AR BSR4 SEQ ID NO: 28 AivR, #HE/FHI% SEQ ID NO: 29 fix), #
M A/ CD47 $7ekE 1gG1K Pifk HZ14A9 HESE HZ14A9VH-CHI1-IgGl (EHFR LR T3
41 SEQ ID NO: 45 fizn) MisE HZ14A9VL-IgK (R4 & 547 5 41 SEQ ID NO: 46 FizR)
k. BE—HHEZET MHC J0MER) HZ14A9 Tl HZS5G11 AH2SHIZE /A HZ14A9 PiikE5E
) IgG1 {HE X 458 CH1 XM MHC-T o4+ i) MHCICo, (SEQ ID NO: 3)&ik, 7=
A= H A HZ14A9VH-Co-1gGl (HEFZZERLT #1111 SEQ ID NO: 47 fiin), HZ14A9 Hifkiz
I 1gK 18 5E X Z5#4938 CL B3 B2 ff) MHC-T JefH ) MHCICB(SEQ ID NO: 4)%&#:, ;=4
2455 HZ14A9VL-CP CREFRFEM 75141 SEQ ID NO: 48 fiizn); HZ5G11 PiikE 4R 1gGl
{8 7€ X 45 M35, CH1 Hix S i) MHC-T 648 ) MHCICo 8 #e, 724 B 5% HZ5G11VH-Ca-IgG1

(EBESE M7 50 SEQ ID NO: 30 fizn, #% BT 441 SEQ ID NO: 31 fili/n), HZ5G11

PURERBER) 1gK 18 5 X 45 3R CL xR f) MHC-T 18 52 X o i) MHCICR# #e, 7245
B HZ5G11VL-CPp (BBEE M 7511 SEQ ID NO: 32 fiiR, #%HER 5141 SEQ ID NO:
33 ).

8T BAE MHC-T Joff MHCICo,, MHCICRSHifAlEE X CHI, RH#{EERX CL 2 [a2&
BAFTERTREAH EAE T, 1%M83R 9 R, A4 B EE g A A E R e RE 00 ok, Ha )51t
ITEERTRIE L. BARK): &R DNA P41, F9midE B EREE R DNA 75153 5ilHdh N #iik

(40 CN107001463A 1 72 ff) pcDNA3.1 344k, CN109422811A # F& ) pCHO1.0 #ifk, 2,

SRAG RIS AR N, E A AR R 1) B 2 SRR B A WG RA BT AR I A RIA BRI IR R L 1.
1 PRI FEEE Y ExpiCHO-S 4 () %K. LilgEE2g TILBF iR, $25: 1272000050, 4
FIERIR 0.1~1L, Y5 A 6E+06 cells/ml [ ExpiCHO-S (J %K. LigEZ TVIFFE,
5 127200005).

Fe L5 1 A E T ExpiCHO™ 57758 (/7% Thermo, 185 A2010001), T 32°C.
5% CO,. 130 tpm A4 FRIARE TR, 5 10 RUCH 4N F3EW, /K E GE 7 AKTA Pure 25
L R4 MabSelect SuRe LX SRS HFRE HBEAT proteinA R RIZHT4E4k. BEMLE, HEH
NanoDrop Lite (Thermo Fisher Scientific) &5 3R 1 85 FIKEE, SEC-HPLC forifll B 1)
EALE, A TIRHRE S E AL EAET 80%. FMFERBUREAN 5 mg EAMTIERE
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SDS-PAGE Hijk, &% i guth)5 M Eks R,
* 9. RREIREG/ RN REHE

He | B 25k

1 HZ5G11VH-CH1-1gGl | HZ5G11VL-IgKk
2 HZ14A9VH-CH1-IgGl | HZ14A9VL-IgK
3 HZ5G11VH-CH1-IgGl | HZ14A9VL-IgK
4 HZ14A9VH-CH1-IgGl | HZ5G11VL-IgKk
5 HZ5G11VH-Ca-lgGl | HZI14A9VL-IgK
6 HZ14A9VH-CH1-IgGl | HZ5G11VL-CB
7 HZ14A9VH-Ca-IgGl | HZ5G11VL-IgK
8 HZ5G11VH-CH1-IgGl | HZ14A9VL-CB

W 6 Fiow, SEIR S L I T HZ5G11 1 HZ14A9 M ST FEfi ik 2 A7) B A8 ¥eid S 6,
VG RE BN = ERR, HASEN = aFEN T HZ5G11 1 HZ14A9 B mEdiise
[#]. HZ5SG11VH-Co-IgG1 5 HZ14A9VL-1gK, LLK HZ14A9VH-Co-IgGl 5 HZ5G11VLIgK
ML RIBLIL G, a2 R E K. 2 HZ5G11VH-Ca-IgGl 5 HZ14A9VL-IgK 4143
BUAZR AR =R 2L T 130-180kDa 2 [8], B HZSG11 FHZ14A9 B 57 [ HUIR T o
M HZ14A9VH-Co-IgG1 5 HZ5G 11 VL-IgK 2 & R Z A B 0 F= 4010 53 F & 7 T 100-130kDa
ZIfl, PR HZ5G11 1 HZ14A9 M IpERE 5 T X 4. L B3R W] CL 44385 MHCICo. 2 [A] 47
TSR RAR R, BT (A R AR A S s HZ14A9VH-CHI-IgG1 5 HZ5G11VL-CB,
PL K HZ5G11VH-CH1-IgG1 1 HZ14A9VL-CRIIFEFRIE L5, AR HIEIL B SDS-PAGE H)
VK F, SRR, BIAEMAEEA = YER, R CHI 435 MHCICB
IR TR AR AR .

S MHCICo B S5 A1 CL 45 1348 AR5 L Y 7] 7, % MHCICa (SEQ ID NO:
3)/MHCICB (SEQ ID NO: 4)L k& 1gG1 {HE X CHI(SEQ ID NO: 34)/IgK {87 X CL(SEQ ID
NO: 35)IZ M IRIEAR R REAT 2t i, FRES& 75100, AT CL 458+ 114(EU
#5)s 116(EU Fi5). 118(EU 45 )6 s vl GEW & MHCICBHN CL 45 #4384 J5 LU = M9t
P P ) L B, T AR R E AR L =4 o O T 50AIE TgK 18 52 (X CL 458938 1) STI4(EU
4i5)~ FL16(EU %i5). FLI8(EU %5 )5 i 58X MHCICo M CL 45 #4IEL RS F2 1 5,
TE#:5E HZSG11VL-1gK [ CL 45 f3kh S114(EU 4*5). F116(EU %i5)8¢ F118(EU % 5)hL
SAREINCRAES FRABKE LR (M: FRER, A: HER, V: F5]%, . 5%
B, w, L. ZEM), 5EAE HZ14A9VH -Co-lgGl #HTH G RIL. B M & RA I
WERBEFP FI(E B 10, &7 AR HAE RO FIAH S WK 11.

10, Fo & R TR R R T FIE S

kL HHEMF S AR5
HZ5GI11VL-IgK-S114A SEQID NO: 36 SEQ ID NO: 37
HZ5G11VL-IgK-F116A SEQID NO: 38 SEQ ID NO: 39
HZ5G11VL-IgK-F118A SEQID NO: 40 SEQ ID NO: 41
HZ5G11VL-IgK-F118I SEQID NO: 42 SEQ ID NO: 43

11 J AR E R RN RS G

A | BEE i

1 HZ5G11VL-IgK HZ14A9VH-Co-1gG1
2 HZ5G11VL-IgK-S114A | HZ14A9VH-Co-1gG1
3 HZ5G11VL-IgK-F116A | HZ14A9VH-Ca.-IgG1
4 HZ5G11VL-IgK-F1181 | HZ14A9VH-Ca.-IgGl
5 HZ5G11VL-IgK-F118A | HZ14A9VH-Ca.-IgG1
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LSRR SR T R 7 T 5 5 70§ 8> 100kDa S =il 885 H 1= Y1 oiE 4 200
SEIG AN 3 B RMESE, AT 5 0 XKy e VEBT AR = S K . 45 R 20 HZ5G11VL-IgK-F118A
5 HZ14A9VH-Co-1gG1 BLXT 4 & REW 2 & B IR0 8> 100kDa Bixf = Pr s (B 7,
B F118A 55 5848 AL BRI MHCICoR CL &5 sy IR VR 77, Tk — 25 i v sl 2R A
MHCICBFI CL 45437 J5 62 AURE S P TR S B o 1 LI, AT i e U S M0 A48 7= il
O

SeHEf] 5 CL 45 F118A RN AT SR

N T HAE IgK 18 X CL Z5H93 T FIISA(EU 45 )M s 58 A8 X ¥ v e HT AR 40 205 5
M, 5% 4ER] CD47 F1 PD-L1 (R R REPIR (HZ14A9 f HZ5G11) 524 1gK 15 & Xk
17 FLIBA B RAT, MRTEM RSB 5 RKS B P E TR RE, 53
HZ14A9-F118A F1 HZ5G11-F118A . [FII 73 57 1A BF A= B L] CD47 F1 PD-L1 [ 558 e d
& (HZ14A9 f1 HZ5G11) {ERNFHIR . PR @RS T LS I 4.

WIE 11 s, JEEJE SDS-PAGE S236 45 536 B T E R IR & FI 4677 2T 150 kDa it
. W IgK 1H5E X CL 4593 ) FI18A(EU % 5 ) 5 r A8 AR R B o7 AR o 4 25 .

LB 6 anti-PDL1*CD47 XU AR R R HERBRIE

5.1 WERRIE

N T IRAE IgK 18 5% X CL 45 M P ¥ F118 A(EU 45 ) B p S AR o WURF S PP AR i S
FEEF AL ] CD47 A1 PD-L1 [ XU R Bk, Horr, #17) PD-L1 IIHURE S5 5608 MHC-1
TEHHEMPURSS &35y, ¥k HZ5G11 ) CHI/CL &y MHCICo, /MHCICB , #$E[H
CDA47 MRS & 84> Fab, TPk HZ14A9 W%, H P Fab BEEMITEEX CL 458
TE F118(EU 4% 5)7 s REAS N F118A BS54, FraPiikmimis E5EN CH2 S5k
YR LALA (L234A+1235A) XA LLVEBRIETE) Fe effector 20N, CH3 Z5H418#57 KIH
R AT R R AT FE AR R B #E ) CD47 A1 PD-L1 U R MR, 2500
MHL147-3322-1gG1-wt (4> T 452 0L 8) Fil MHL147-3322-1gG1-F118A (/> F45#4Z I
K9,

% 12. anti-PDL1*CD47 XU S EDLAR R F 51

Pk ZMkEE | AERTS
MHL147-3322- | H2 (SEQ ID NO: 49)
IgGl-wt L2 (SEQ IDNO: 50
H3 (SEQIDNO: 51)
L3 DIQMTQSPSSLSASVGDRVTITCKASENVVSYVSWYQQK

PGKAPKLLIYGASNRYTGVPSRFIGSGSSTDFTLTISSLQPE

DFATYYCGQSYSYPLTFGQGTKLEIK

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY
EKHKVYACEVTHQGLSSPVTKSFNRGEC

(SEQ IDNO: 53)

MHL147-3322- | H2 QITLKESGPTLVKPTQTLTLTCTVSGFSLSTYGVHWIRQPP
FL18A GKALEWLGVIWRGVTTDYNAAFMSRLTITKDNSKNQVV
LTMNNMDPVDTATYYCARLGFYAMDYWGQGTLVTVSS
GKETLQRADPPKTHVTHHPISRHEATLRCWALGFYPAEIT
LTWQRDGKDQTQKTELVETRPCGDRTFQKWAAVVVPSG
EEQRYTCHVQHEGLPKPLTLRWEPS
EPKSSDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREE

QYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVCTLPPSRDELTKNQVSLSCAVKGFY

_23_



WO 2022/166728 PCT/CN2022/074133

PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVD
KSRWQQGNVFSCSVMHEALHNRFTQKSLSLSPGK

(SEQ ID NO: 49)
L2 DIQMTQSPSSLSASVGDRVTITCKASQSVSNDVAWY QQKP
GKAPKLLIY YAANRYTGVPDRESGSGYGTDFTFTISSLQPE

DIATYFCQQDYTSPYTFGQGTKLEIK
IQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK
NGERIEKVEHSDLSFSKDWSFYLLY YTRFTPTEKDEYACR
VNHVTLSQPKIVKWDRGP

(SEQID NO: 50)

H3 QVQLVQSGAEVKKPGASVKVSCKVSGENIEDDYIEWVRQ
APGQGLEWMGRIDPANDKTK YAQKFQGRVTMTGDTSTN
TVYMELSSLRSEDTAVYYCARPGLRRYYSMDYWGQGTL

VTVSS
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPEAAG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPP
CRDELTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK

(SEQIDNO: 51)
L3 DIQMTQSPSSLSASVGDRVTITCKASENVVSYVSWYQQK
PGKAPKLLIYGASNRYTGVPSRFIGSGSSTDFTLTISSLQPE
DFATY YCGQSYSYPLTFGQGTKLEIK
RTVAAPSVFIAPPSDEQLKSGTASVVCLLNNFYPREAKVQ

WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY
EKHKVYACEVTHQGLSSPVTKSFNRGEC

(SEQIDNO: 52)

Kb L % 2 IREER DNA J35155 346 AN BUR (B W1 CN107001463 A 45 7% 1) pcDNA3.1
Bk, CN109422811A &1 pCHOL.0 ik, ), FFRIEHPZ REEMRIABL. Hohn
ik Foft 22 JR B 1) 2 08 R A %42 BT LU 2 L L 35 4 ExpiCHO-S MM () %K. RiBIEZ T
WA FERE, 525 : 127200005, B Y iBARAR 0.1~ 1L, 4 1% 24 6E+06 cells/ml f¥] ExpiCHO-S

7 x: BBEZH TR, 75 127200005). HiEE4HE T ExpiCHO™ B 575
(J7%: Thermo, 5. A2910001)F, T 32°C. 5% CO». 130 rpm &M FRIEEEFE, H
10 RYCE 4N FiE W, 15K E GE ) AKTA Pure 25 L &4i 41 MabSelect SuRe LX X}
H b5 H 384T proteinA SRF1ZHT. Pelii/5, 4/ NanoDrop Lite (Thermo Fisher Scientific)
M EPESCR M E AWK, SEC-HPLC Bl it Al .
K 12. Anti-PDL1*CD47 XUFF P KA S g

Pt I rilimgn) | TPOSC A
MHL147-3322-1gG1-wt protein A SEAI A1 22 82.94
MHL147-3322-1gG1-F118A | protein A EHIi 38 92.85

— 3 protein A ¥ M & 3 4 k4 B B o8 MHL147-3322-1gG1-F118A Lk
MHL147-3322-1gG1-wt A FmMFRE~EM4EE (R 12), CL &1+ F118AEU %
)L AR BE A IO OURE e ME AR TE S N P AL RN R, R I T S, AT
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P T RS PR RIE BRI
5.2 #FaE
j@T Nano DSF (Nano Temper) AL HZ14A9. HZS5G11. MHL147-3322-1gG1-wt pill
MHL147-3322-1gG1-F118A #A @ T FAFIAE S PR ETR#E R 1.0 mg/ml /245, KEH
F SR o B> B AR, B T Nano DSF #£ B 482, LIEEHEZ 1.0°C/min /£ 20.0°C
95.0°CIX M FFR, WEEOREMKDLERE S, athEaMRE.
% 13. Anti-PDL1*CD47 SURES PEPTIR K #ka e 1

FE i RIS Tm1(°C)
MHL147-3322-1gG1-wt 66.4
MHL147-3322-1gG1-F118A 67
HZ14A9 68.3
HZ5G11 67

Nano DSF £ 46 45 H & 78 HZI4A9 . HZ5GI1 . MHLI147-3322-1gGl-wt Al
MHL147-3322-1gG1-F118A # B H RIFr#iet, e mREHIER Tml ¥ET 65C
(K130 CL A5 I FLIBA(EU i 5 )3 s S AR X BURs St MR BT A 1) kR 1 0 2 R Tl

53 RMJ)

J8 3T Biacore F/F HZSG11 PP, HZI4A9 H HT . MHLI147-3322-1gGl-wt Fl
MHL147-3322-1gG1-F118A WP AR . BT IRES 308 HZ5G11 ¥y, HZ14A9 #
P+ MHL147-3322-1gG1-wt 1 MHL147-3322-1gG1-F118A XU & LR A b, BEFE—5E
IREERREEI AZE PDLLU %K BH3EWT, 35 PDI-H52H3)EIAZE CD47() &K HFIE,
&5 CD7-H5227YEHPLRE B, Biacore 8K Control Software 3.0 SEif A LL & 2 Al 28,
Ji@Id Biacore Insight Evaluation Software 3.0 HTHIE 24T, FHEGHE T H Ka. MEHE
A Kd F-F R KD,

% 14. Anti-PDL1*CD47 S S EFUART N CD47 RIS &35/
FE i ka (1/Ms) | kd(1/s) KD (M)

HZ14A9 55 245E+06 | 1.43E-02 | 5.85E-09
MHL147-3322-1gG1-F118A | 4.74E+06 | 2.49E-02 | 5.26E-09
MHL147-3322-IgG1-wt 3.75E+06 | 1.24E-02 | 3.31E-09

£ 15. Anti-PDL1*CD47 XU4F S pEPiiANT A PDL1 JUE IS &6/
FE i ka (1/Ms) | kd(1/s) KD (M)

HZ5G11 ¥4t 1.51E+06 | 4.27E-04 | 2.82E-10
MHL147-3322-1gG1-F118A | 1.58E+06 | 6.06E-04 | 3.84E-10
MHL147-3322-1gG1-wt 1.85E+06 | 5.62E-04 | 3.04E-10

SEEGSE R, XURER PR MHL147-3322-1gG1-wt il MHL147-3322-1gG1-F118A #f
X \H) PDL1 A1 CD47 S H R BAFRIZRA) (R 15, & 16D,

5.4 L4HREEAR ST

AT N LT AR S R AF MHL147-3322-1gG1-wt I MHL147-3322-1gG1-F118A #7E
I 22 AP R L0 T8 73T, DARR 25 I 25 /R 20 4N M I 2 T PR LK o P 45908 O MR VL
B ABEEYE 3 9%, AT 2 ¥ 2000 rpm/min B> 5 min; AKX 2000 rpm/min 250> 10 min, F _E
o T PBS A Al pd 2% 40M0 8, HL 100 » LB 96 FL U A4, 1500 rpm/min
2.0 Smin, F L. ¥ MHL147-3322-1gG1-wt. MHL147-3322-1gG1-F118A L & [A1 4% #
hlgG1 FEA %N 8 MREREE (0, 0.1, 02, 07, 2, 6, 17, 50 ug/mb, 96 FL U AR
IATUERREMR, RN SAEFY 1000 L, HEERSE T 37CEFMEE 2h, HE 2h 5R
AR WE 10 fia, WEREPREKEE=2 pgm BEET, AT
MHL147-3322-1gG1-wt, MHL147-3322-1gG1-F118A KL H 5 5510 4 4t ft /1, Mfise
~ IgK fE5E X CL G543 ¥ FI18A(EU 25 ) RAZRENS A R > E5 L IR G 1R
BURF PR B — 1 .
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1 Rl A, A RS & S RS &, ik —
PURGE & FE ZPURS &0 R & & W RO R PTUR 57 — R yE IR R R AL
B RS as:

T2k, iR —2ZHKA NIHE C S s —EEm Mk L 5FERE —
FERE AR SE R AT R E R B — R S R,

Fok, RS ZIkE NIWE C I E s —RaEn AL UL Rk 5TidE—
1R T AR GE R TR E R 2R N A A,

Horp, Ui s —Eox &5 M 380R0 88 BN 45 i R I — AN L S i B S AR
HLA-T o3 FIRERFS], 55— MRS E e & TR B2 MIEREANEARERFF.

2. ARIEAURIESR 1 FTR SR R DR, e R SR — e 45 R SEORD B Al X &
M REE A AR, BT 58 — e %o 45 M 38URD 28 e o S5 I TR g s FE ki /0 — A
FARBE A B H TR IR AR BE R BERE W8 AR e TR — R Ak .

3. ARAEBURIZER 188 2 ATl iU e i, Hoh iR 2 — E A5 i TR
1L H) HLA-To3 FIRZEIRFF], AR —foxd g5 s TR B2 fERE AR R
F5; 8,

Frid 28 — Ao X G5 B8 TR2ML I B2 R AMSEER T, ATk i X 44
BAE TRALE HLA-To3 SRR .

4. IRIERRIER 1-3 FAT—IUATIR B XU R e AAs, oo i TR0 HLAT o3
IR EERET55 SEQ ID NO: 1 FiR P4 HH 270 85%- 86%- 87%- 88%- 89%- 90%-
91%-+ 92%-~ 93%- 94%- 95%-+ 96%-. 97%-. 98%. 99%EK 100%[K)[F—:, ATk TiE
1 B2 R AR A IR B 755 SEQ ID NO: 2 FiRs/F3 B ZE 7 85%- 86%- 87%-
88%. 89%- 90%- 91%. 92%-+ 93%- 94%. 95%+ 96%. 97%. 98% 99%EX 100%]
m—.

5. IRYESURIZR 1-4 AT — IR P XURe F M4, o ik TRRAL ) HLAT o3
%16 SEQ ID NO: 1 A HRAEMIARMNEIRTFH, Frid TR p2 MEkEAES
7£ SEQ ID NO: 2 BRI ME LR T 5.

6. ARIEBUFIER 5 AR AR Rk, Hrdh TR HLAT o3 fT TR0 B2
IR A R FTR R BR B 6 e A= 75 R 2 B S T EL B 48 L 2 e — A
Pt S R R B AR 5

Frids PRt BRI IR L H R A — X R Z 0

(1> SEQID NO: 1 Fff] R60C f1 SEQ ID NO: 2 Hf] Y26C;
(2) SEQIDNO: 1 Ff A62C Al SEQ ID NO: 2 F1f#] R12C;
(3) SEQID NO: 1 %] G63C 1 SEQ ID NO: 2 H1] Y67C.

7. IRIERRIER 5-6 AT —IUATR I B R P pifd, HA TRALH HLA-T o3 B/
FOT ARG B2 Bk 25 1 H0 S IR AR 25 32 v Pt 65 AT R ) — SR AR e S
PUPR IS5 S R SR AR

o PR A S R RS LRELIM HLAT o3 7€ SEQ ID NO: 1 [F51t)
E3. D22. E48. D53. E90. E101 1 fg—A gt JIAML B 4 1 F R BR B A li/ Al

B SR BB L 2 TRALRY B2 HOREE AP 72 SEQ ID NO: 2 Al

E74. E47. E69. D34. E16. D53, E44. E50. E36 1 —MEUL M7 B E R

FERREARs Uik,

RS SRR BCE S TR LFEILM HLA-T o3 7€ SEQ ID NO: 1 3414,

BRI D22R\E48K 1 D53K, 3 H Frif T #2461 B2 7i¥k 28 F1 7E SEQ ID NO:

2 FHE S E R U E69R.

8. ARIEAUFIER 1-7 AT —WUHTIR P XU T piAA, o Frid TR0 HLAT o3
4 SEQ ID NO: 3 REMFES], Ak TRILM B2 MIkE A4 SEQ ID NO: 4 1)
FAERFH; 5,

FTig THREAL AT HLA-T o3 .23 SEQ ID NO: 3 FIZ M FE5], Frik TR B2 Mk

EHHE SEQIDNO: 5 A F7.

9. IRIEAURIER 1-8 AT —TUATR B b, H ks bR &3
8 Fabs fLIEM,
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48 EU %55, PR Fab [ CL 5 H3RTE F118 £ B 12 R4 1 2 IR HLAR

10. RIEECFIZER 1-8 PAE—TATRXURF TR, TR BURE T MPuiah —40 i .

11 ARIBERCRIZIR 1-8 FAE—TFT R AR R buE, HIEB 5 5E = R4 &5,
R E =PREE T 5F _PRE G S MRNPUERRM; 8,

Pt 58 = BRGS0 0 558 — LRSS G 8l 45 S A R LR R AL .

12. ARABEBCFIZR 10 AR U S DR, Frid XU S PN =0 .

13, RIEBCFIZER 1-10 FAE— TR T Epiis, Hit—Paamepie s
EHIHE N Fe 2 RN Fe 3.

14, RIEAFIZR 13 R SEERHDUER, HPFrdsf—duRE &5 0 3 C i
EH A —A Fe Z K N s Al 8AE M 0E R, ik RS AEHER C w5 A —14
Fe Z kI N sty af AR M g SE; 8L,

i E—P R & F o ME— 2 AR C in5H A —A Fe 2 KB N I af /B L

R, PR PR & B4 Fab, H Fab EAFEH C i 55— Fe Z Ak

N iy AT ERAE MR E S .

15. ARIEACRFIER 11-12 FAT—IFrR I XURe F A, Hlt— b aameusiae s
E RIS Fe 2 KPR Fe 8.

16. ARIBERCFIER 15 AR sUs S puek, KAt —yEg a3 EH C il
SHAp—A Fe Z kM N o[ BB ER, MRS —EgEMrtL cmE R —4
Fc Z KM N sy [ # Ve IER:, RS =PRSS R C i 58 — PR &5
F) N Il PR 45 S8R 1 N s il R EME s 8L,

Frid s = PR &3 a3 C iS5 A —A Fe ZAkM N [ e ER:, frid

F—PURGE GO C I EFTRSE = PR & &A1 N syl B EMRER, &

CZHURGEWMAIER C w5 5 —A Fe 20K N sl #EME &R 8L,

i S = PR G &H 0 75 C i 5 H A —A Fo 2R N sl R e E R, Prig

F PRGSO C I 5PRE =PRSS &AM N sl B e g, 8

—PURG TR C 35 B —A Fe ZAKM N sl A ER .

17. —MEE FERNZRE PHRITER T, SRS AR E M ENR
PRI Z R 1-16 AT — TR I BURE T MEPUAR; 0k, BTl o G4 A « e .
BEEE. IR, JUBE. TEAEYE. 4E. B, B, B, R DR
Wi XAEE. BE. AFE. BIRE. 5. ITafuE. 3R, SR, g
fE. FAE . FORIRE. SkIUE. BRE. AoWIRE. B s, RN RS,
Worm s BRA LU M. . M. I B .. DR, RS, B S .
TER. BRI . A, BN, R, iR, B W,
AP gniuE . B, BN S A A .



