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R I 5 A 4amt e dk 5 A R &, B AT, 812 ¥26) CD47/SIRP-adhié 57 97 £ 5% 6948 M SN
VARG Rk I CLBRAF B 3 R, R AT IZ 40606 77 ROk A Tz e LA AT, % Lakde® CD47/
SIRP-a4h 72 97 £ & ¥ 69 A Rt R HAT T 4238, A I IR 6916 IR0 7 RAE T #7 &34,
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Research Progress of Targeting the CD47/SIRP-a Axis

in Ovarian Cancer Treatment

WANG Xinyu®, XIE Zhitao’, ZHANG Menghui”, GAO Xiangzheng, ZHAN Jinbiao*
(Department of Biochemistry, Zhejiang University School of Medicine, Hangzhou 310058, China)

Abstract CD47, an innate immune checkpoint, which is highly expressed on ovarian cancer cells, can
transmit the “Don’t eat me” signal when combined with SIRP-a on the surface of macrophages, thereby enabling
tumors to escape from the immune system. Studies have suggested that high expression of CD47 on ovarian cancer
cells is an independent risk factor for poor prognosis and platinum resistance. So far, both researches in vitro and
in vivo and clinical trials about ovarian cancer treatment-related strategies of targeting the CD47/SIRP-a axis have
shown significant results with broad application prospects. This article reviews the progress of targeting the CD47/
SIRP-a axis in ovarian cancer, providing new strategies for the clinical treatment of ovarian cancer.
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Hor T E AR TAN-3m M AR AT AR X L SN ESIE F B
Ke) B FR i I DRI 1A C-3 Jf B R X BT MR 95 C D477y
TS 22 e TR Iy AR YO 1R S B A
T AN, 28R A i) 2 LR, FE AT
LA bR 4 R AN I PR A0 S, i3 Y A4
T F AR TCARM L S8 AL AN 7 85 2 i o 2=
RO AR IE W 41 i 3R T 3238 A CDA7 7)1, Hidk
W AE I ] B2 A 0R “Don’t eat me™ (5 5Kk 4
TE 5 40 P g A ™, (HCDA7 I B 30k T 2 A i s
6 2 T, FL R LT 19864 7E BV SR 4 fif 3 T 4 K
PIHARIE

CDATH 32 M AL 45 i /N A S B2 3 1(thrombos-
pondin 1, TSP-1). #4 2 (integrin) 115 5 1 15 & F
a(signal regulated protein alpha, SIRP-a), H H1SIRP-a
SR O SH2.45 A6 5 1) £ 1 1 2 R Tt 1 I IR 40
1(SH2 domain-containing protein tyrosine phosphatase
substrate-1, SHPS-1), FLAEE RGN K4 i 568 &
MR b Rk, 5 CDA74E & 5 R s 4 i
P R — 2R 51 B e I A1 ) 400 i 1 A e L, AT 40
il [ G S L, 7 2E“Don’t eat me” I RCR!

CDA47/SIRP-of LA FIAE AR A e AR ) 5
Wl R AR, BRI HO A ) 2 0 i
FRTI 53 R PR iR 240 i 0 e e B S Y 5 T . L,
CD47/SIRP-oAH ELAE I R] ip B BE A A 22 22 R 214
L, B LM SR T CD47 & &8 mr, w5 B2
KA ISIRP-045 & 1518 “Don’t eat me”™ {5 5 MM ikt
T H S, BAdIEEE S, JLCD4TRIE T
i, CD47/SIRP-afl BLAE FIED , AT A5 I 4
TR, K= B BT R Y, CDA7/SIRP-off HAfR
FH AT 136 2 Jir g 400 o S e 6k R AL ) 2 — 09T AR
ZEYE R, CDATAE L iR R G UL TH
1 R G i 152022 A B 2 4 g P4 b v
RIS, HCDATHFR AR5 R 2 B a1
AN R TG % UIA O 22200, Y 2058 T, Ji sk BH
CDA47/SIRP-offIAH ELAE Y, RT3 5 e 4 i xot f e
20 P A R D RE, AT Xof Je e 2 B0 L S 2 1) R A3 4R
FHRT20 S W8 (0 S iR T 4R A 13T I B

2 I1CD47 5 55 [E A #E ] SR AG
L CDA7 57 [ 1 44 S8 m] 5 WS 2 P K C D47/

SIRP-affl 1) B8 2B Mg 2 — o K17, A AT IR Rt
KR YIPICDAT L FE YR M A7 AE 5 77 AT 25 3

BB I 5 o R AR ) 22 A ) RS Dy i, A
TN T — RIS RTTE, W4 OLLHuSF9-
G4(magrolimab, M) NAAE K Ht CDA7 5. v FEHL A4 i
5 1 Fei N 1gG2R Bk 1G4, IR 5 5 & i
FU A AORE 4H A 5 1) 48 5 /R FH (antibody-
dependent cell-mediated cytotoxicity, ADCC), MIfi
P80 T B AT L1 240 R I /NBRCFR 20 5 @ad it
GANES A= S B o G i 1 i = A N7 RE TN
(nanobody, Nb), Fwil 1 1& 4o FEHLAR 12K,
Y LR ZEF T 22 R R B (D) DAVA TR i B N B I B
T RS i 0% A v e R T 55, TR SR S S IR
T R4 1= 24 ) TR R D A RO () e A2 B3

7 SIKICZE 1) JE B4 1) L CDATHT A HuSF9-G4 111
W PRAREE B 70N GO6H B 13451 O S B 5 7
PR ) e R 30 FR S VE B HUSF9-G4, 58 i o 1451 5 7%
PEOF S B TR AR R AT VR AR, R ik
[ [FJHuSF9-GAR £, $&m iz Puik e M s b
RIGFFIBEER . BT ZPUA S B3 % R
Gt IE 5 A ADCC, B0 # WA 7E S 5l R IR
56 (%) 5 SRR A o0l 52 3 B B A B M SN R,
TN X HuSFO-GA TR 32 Y AT, 33X 4 Ja 22 1
PRIRES B8 58 1 R4 IR B it o

PUROZ IR Dy it il t | 5 CDA7H} e L 45 &
PNV PR AO-176, FARJ6 5 M 4 45 &, %)
NEHIL AN BTUE TN M AE AL TYH i ) 25 &
B O H ) T 35 N 7 PUCDATHLAR AO-104 5 2 B K,
RV A5 7 750 751 (200 pg/mL) B FH IS B B LR S
AMPLES, Aol E AR N, {E—F
IgG2Hi M4, AO-176 5Fc 2 MR I SE A 71 B, At
RAEMEHEOVOO TSI 40 M Wi A FH, ki it
ADCCI& 42, T A2 181 FH Wr“Don’t eat me™ {5 5 i i
K SEHLIEST, 5MATEOS5PY 2 fif #7381 JL-F 1Y
A FH BT 2808 (1) HTCDAT7 R v B B A BOH 1 24H L, AO-
1767F J% 4% FELI A8 FH 6 FR] BF 38 R A% 10 R 4 . it
A, A HF 7T R BTS2 56 4HOVOO U 5L 95 #% 1 78 /N R
AL VE S AO-176 )5, e A K A1 2 (tumor growth
inhibition, TGI)*F-3318 H52%, $E R iZPURLER P B
B RIFPIPOIREE, HRE R B RE e, gk
A A A AT Ry e — A 5T

I B 14 U 5398 (epithelial ovarian cancer, EOC)
X DU A kit 1 5 B AL T B B AU, 1K 5 MR
YHHE - CDATH) 3R IEH kP, LIUSE PONIE S N5
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L3 CDA7HiIMA SRF231 5 2 #7801 An kAL 7 7840
i 25 PDX/N BB AL R (B /R o FE AR AP S50
W, SRF23155 BLyb R B ST 25 2% 106 FH e e e 0E g
AHMAET: . W FTE I — X SKOV3LL &L OVCAR3
AR /N BB B AT AR P S5, I B TR R
SRF231 BRI RIEIGITAE, HA5 P8 20 H ek 5
INER GRS RGP IR S 1 B R SRR AR B
HIRMAIT TR AR RS E L.

H BT, K .58 B 5148 (monoclonal antibody, mAb)
BB IDE 259 I mADb BLH2 S N AR N 5545 G iR 9T 714
EAE QR 6k A OmAbTE PR A o A [ @
P T R A ) 25 DA K Fe 2 AR A 5 1 1 % I
R T 7 A A B R MAZEEIRIE ] H DL 98K BT
& (nanobody, Nb) Ay 2 fith (1 A\ V5 14 25 5% HT A HUND1-
1gG4, H [AII] H 2 NbFI A\ Fedh # 38 A m, 3 2h o
TR 1 A% G 5 v B P A el T AR AROR T X iR v 0 1 22
[RER 44, 5 HUSF9-G4 5 vg FE BT AH L, HuNb1-
1gG475 5 1R Wi A FH RD 4 PN 470 910 S0 1 P 58 i
K, T H X AR SRR D B E R, HERER
U2 4k

TIANZS WSHE i R A E 58 % I aCD47-G 1 I 14
— 77 THI JE R 3 W A ML 25 4 1) 225 IR 2 L6
IL10. NOS2. TNFFIILI2AWE3:, 808 [ 5 W i ot
A2780 5 595 40 Jf (1) B W AE F 59— D7 T R W 3
IRINK A A URL BB LA A 40 B b 5 P AR I CD69
EMFRIE, W T NKA M FIADCC. ¥ 98 5 % (on-
colytic virus, OV)IE Ny —FhERARZAR, BEHRr o 1t 1Ky
24D 1) IR S 55, WO BT =) 3 S OB, AN
T E BRAR B B AR P A [ B By Yo T2k ol
T 5 B AR 8 ik 7 HLCDATH A4 1 ¥ 98 95 O V-
aCD47-G1, £ ] §L5m /N B A g AT R VRS, 2
R0 T Op R R K T NR . BEA
F it — 5 R /N R BLCDATHUA 51 % 11 ) T OV-
aCD47-G 111 %F B #10V-aCD47-G2b, iR T J& # fig
i {12 33k 15 200 iR g ML A Ak RN A fi 75 £, 7 4
925 1% 1 B B9 I /)N SRR Y w4 K A L e e
P, RCRAL T 8 aCD47-G2b, 1 H 5 HiPD-L1Hik
I FH 28R B AR

3 WA E RS
1 F-CDA7 38 934 T LLILWR Se4 i o 1R 3%
MOV % IE R AN L, 3 —H1EICDAT I T SEbs

A fE 252 2P UTER (antigen sink)” 5200, S 2T
PR AR B AR, R 085 I AR 2 1% (0 23 1)
PR, O T i X — I 8, AR ST H DG EE 1]
TAEIE W A Rk K B D (I SIRP-a, 38 ¥ i
FE 7] SIRP-au) BT 1 >k BH W7 CD47/SIRP-if i At
) B AR 7 5830 B0, 465 () IR 3 1) CDA7FH L A fih 83 #H 5%
YU 5 (tumor-associated antigen, TAA) ) XURE R HEHT A
(bispecific antibody, BsAb)a# Bk B FH 2 R A )
EPES 1<

PEJy—R N LA sy AR B AR LA, XURE 9T
AR [ I ARy S A b 35 5 79 S AN ) B0 7 i B ) — e DR
FR AN A 0 R R A1, i KU E T BsAbE S
JEIRIT T BRI AR R BIER B ANE—
RAVRHBW, F T EaRReE, BT 5 G H ET SR
H K% & H.Pi(catumaxomab).  H 44H: # 4 (blinatu-
momab) 1 1% Jj % B Ji (amivantamab) 2§ f T8 97 J&
JiE \IBsAb, 5 A UL H # 2 K5 57 1% B AR (multi-specific
antibody)t C4b T I PR R B BL (£ 1),

FISCHERZE™1 if | — Fft LCD47/TAA ] XL
B ) XRE 5 M P AR (dual-targeting bispecific anti-
bodies, biAbs)BlkA/ M, F L FKIECD47 51 [ 5
9 A0 L ROV C AR-3BEAT 74 Hh 7 A4 4 M 4 40 i 75
I (antibody-dependent cellular phagocytosis, ADCP)
Sei, AEB] T H1CD47/MSLN biAbMI 5 CDA47 H4fy
PO Sk 25 18G5 R A i X e R 0 B PR A R
BE— 5 [ 4 ML 25 5 S50 R WIZ R e LR 5 A
I 0 B 25 5 R A s, TRILH T R AF B PR T %2
PE. LAKHANIZECHS i 7 R0 e fih £ 8 (I SL-
175154(SIRPa-Fc-CD40L), Ji& T i [ A G 2 I 2
AR 7 AP i 2 80 2 HEAT R, G I ) 1444 T A R B
I < T B o R JER A A R S T R U i AR s,
KW T SL-17515430 1A 15 77 B8 23.0 mg/kglt 3 €
WNAR 32, H ARSI
DI RESZ AV B A0 M S 7B A AR AN R SR

4 BLEIERmETRE

PR e B 2 AN () 288 7Y ) 24 47 () 1B FH g e s
M2 e R MRS BV S R 4, B R R R N
WoEAE . R S5 1 AN T4 e S5 i re i, AT S8
PR IE T BRI T . VBN Z 1 0E N e A
7 &i, PD1/PDL1AH B AE FH AT o P T4H Sz 4R 15
AL RAMBI T M N, 2 TR 70 228 E 5K, FH
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Table 1 The clinical trials of targeting the CD47/SIRP-a. axis in the treatment of ovarian cancer
kB 2% WHR AT #5750 RIRE I B ERIE Il PR 620 5
Drug Design Sponsor Interventions Status Progress Indications Clinical study No.
AO-176 CD47 blocker  Arch Oncol- AO-176; Recruiting Phase 1/2 Solid tumor NCT03834948
ogy, Inc. AO-176 + paclitaxel; AO-
176 + pembrolizumab
HuSF9-G4 CD47 Gilead Sci- Hu5F9-G4 only Completed Phase 1 Solid tumor NCT02216409
blocker-Fc ences, Inc.
Gilead Sci- HuSF9 + cetuximab Completed Phase 1/2 Solid tumor; NCT02953782
ences, Inc. colorectal
cancer
Gilead Sci- HuSF9 + avelumab Completed Phase | Ovarian can- NCTO03558139
ences, Inc. cer
SRF231 CD47 blocker  Surface On- SRF231 only Completed Phase 1 Advanced NCT03512340
cology, Inc. solid cancers;
hematologic
cancers
SL-172154 Bispecific an-  Shattuck SL-172154 only Recruiting Phase 1 Ovarian can- NCT04406623
tibody: CD47/  Labs, Inc. cer;

TAA

fallopian tube
cancer;
primary
peritoneal

carcinoma

W7 CD47/SIRP-ofli A i 3 BT PDL 1P 44 55 I ] V6 97 24
VBB s T 1, AT R A T A o B TG i I M e 2
BT T RIS,

LAKHANIZP5% i1 1 H1CD479Hi A HuSF9-G4
A1 PD-L 1471 77 BT 4 - B 47T (avelumab, A)BEFATIR
I 5N S A A SE R B T R, R A 141
SAASRT B I 1 15 2138 43 22 % (partial response,
PR), Hi56 Hp 4= 13151 U1 55 58 5 1) 2 i A
(stable disease rate, SD rate)ik #56%, #WJPUERH T
IR PR BRI A B A R U B R A 52
PEo BT FLE AR 141 £ i 987 4 B PD-L 1 A 14 3%
35 (1 B S R A R U SR B LR 48 /), DR T AR I
HIR YT B RIS R 2K BB A A T IR A Ryl — B AR
Fo

ALl b, FISHERSE W 55 1 1k H HLCDA7Ht /&
HuSF9-G4 M HTLEGFRILAA I Z 1 Fi. 3 (cetuximab, C)
XTSRRI B VE . MR AR R R & iRt
1) S AP B H e 20 i R i 2 T4 i )32 i 14
HAZ N 5 &3 B K 2 A A7 B(overall survival,
OS)FHIREK, o7~ Falk B R PR AELE — & I P [m 40
JEEH

5 FHiESRE

VE 2 51 S5 955 (1) 3 B4 G0 2 A 25 55, CDA7/E N2
VIR S BRI R T S H BT O B A
CD47/SIRP-of [ 52 77 72 AL F5 CD4 7 FISIRP-oL 5 5
FEPUAR, CDA7/TAARUR: 5 PR ST AR R A P!
S, EAIAE BN SL0 1A 9 AT A AR RS T RCREE R,
HARFR I AT LR 2 101 59 5398 /) BRASERY o e 1)
B, sEK/NER TR A, AT 25 10 B R A 5k
MIPE, JFrT it — D sl RIS L. FeZ R S04 &
BUEEEY RN, SR, 50 PR AT 78 AR
HEN G RIS M B, Ok NI RIS I B 1) F 5 75
FAEREARE N ZRE IR R — . R AT
WMEEA L. ABAE BE A& %I CD47/SIRP-ah fiff 5 1 A
WTIR N, BT L B [r) AR 245 W R BIE RRs 9 Ak 22 B S0
AR M A
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