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ki, CRRARFAD LK %%%%m,%ﬂ Eas A B AE % 0R 5 R R ALY G A E A . ST AR AR AT
%o AL/ TBT-H384 ifﬁﬁumb\ &/T\raw?wr%v‘*‘lﬂPéﬁ%wﬁjﬁ»xzamﬁwz@fﬁmiﬁ(mmor
microenvironment, TME) ¥ il i$ 5 7R ] &9 %.7% 48 fie F= 13 5 18 78 BAF AR 2 A 78 A K Fo %05 2838 B9 HLH] o
o, ARSI L4 TBT-H3 AR #MN B M XH. *Teh. 122 5HA2PERMS, FHLTEBT-
H389 % 4P i 675 Rvk, Q368 RIEFAR, BA 7 ik AeCAR-T 5 77 ik B 3 48 Vs JR ATAR AL Ao s 2K 3K,
ey R, AXId, REBT-H3N S AR CABT, 2EMKEGIKFIZ5F FHH AT
i, TERLZFRKRENLARIEETFOHA L, RHIeaBT-H3H o) RIS F IR,
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Roles of B7-H3 in malignant tumors

LI Miao', FENG Zuxi’, LI Lijuan®®*, ZHANG Liansheng”*
(‘Department of Hematology, the Second Hospital of Lanzhou University, Lanzhou 730030, China;
The Second Clinical Medical College of Lanzhou University, Lanzhou 730030, China)

Abstract: B7-H3, a newly discovered immune checkpoint in recent years, is aberrantly expressed in both
innate and adaptive immune cells as well as various tumor tissues. It not only regulates the immune system but
also promotes tumor cell proliferation, migration, and drug resistance through non-immunological factors. This
work introduces the structure and function of B7-H3, its expression levels in different types of cancer, and the
mechanisms by which it promotes tumor growth and immune evasion in the tumor microenvironment (TME)
through interactions with various immune cells and signaling pathways. Additionally, we review the role of
B7-H3 in facilitating processes such as tumor cell metabolism, drug resistance, and invasion. Finally, we
briefly discusse various immunotherapy strategies targeting B7-H3, including monoclonal antibodies,
combination therapies, and CAR-T cell therapies, as well as their applications in preclinical models and clinical
trials. It is pointed out that although many functions of B7-H3 have been revealed, its specific receptors and
signaling mechanisms remain unclear, necessitating further research to elucidate its precise role in cancer
treatment, aiming to provide a reference for the study of targeted B7-H3 drugs.
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AR, BB R RS TAENLHRIIRAN T
fif, SR TT TG RO REE I T A8 ) O B il s
Z o REAE AR RPN EE S,
R ) 2 G P AL A AU ) 71 G Y S T R 4 52 W
Ho B7-H3{FN— B i & al, CgaEmfE
TR ML IS AL AN G GE ORI HIE R, 2 5 M8 Sk
WEIR, IR IE A [F] A5 5 3 i R G 2 S IS AT e
TR EAT N BT-H3IEIZ B BUONHIE % 107 1)
IEAERE . BT-H3RIAAE Z MR o 5 R, JF
HEBEARBURHEDIMK. A TdE— D R
JEE S BEIRIT I T AR IFHESI B X BT-H3 ) e PR}
WHoL, AT RN LR . AR T
B7-H3MI45H . Dhfg, (EAN AR SRR iRk
TEFHLAR LR B7-H3 e B I 7 72 i PR iR 56 gt Ji& 11
BOHT 72 o

1 B7-H34F

B7-H3Z&—F0 [ BESEMEE G, Z&B7XEF M
— 01, W5 CD28E 5 AR TLAE FH R 5 Tbk B 40 A
FE LA A6 B7-H3 B A SR ) S e Bk 2 (A FE
TSR, B AR I G R SR i P &
iR . B7T-H3IHAPIFIA: 21g-B7-H3(HA
A 1gVEE AT gCHRE B 4b 45 1 3k) Fi41g-B7-H3 (B
A PN AE R I VREFIIgCRE B AP 5 4 380) . BRIRB7-
H3HAIE B & B 8 21g-B7-H3 — Bk A, i A2
HIB7-H3 L & LA By b Rt 4, Ho4lg-B7-H3 2
TE 5 58 A B AT A B R A I 2 R . Rk
18, 2Ig-B7-H370] LLHG I 4 % -2(interleukin-2,
IL-2). T4t Z-y(interferon-gamma, IFN-y)[]/=4E,
FEAR B TIbR EL 40 B () 3 58 s 17 41g-B7-H3 1] BAYsk b
RN T AR TR 5 . A 2KB7-H3 &
HBR T L Bl i I AL AL, 38 AT L LA AT %
WL AAFELE . 72 ML ARSI 3 m] ¥ P B 7-H3
(sB7-H3), 1K 1o 4 5 03 4 Jam I i DA T 2R 5
WA R A BT, B7-H3M
AR AR W W, (EA BFFOR TLT-2( U /N 2 i
B H2). IL-20RA(E A £ -202 KW Fa).
PLA2R 1 (6 g FlE A2 32 44 1) Al AAMP (UL AH O E 7
41 M 25 1) B 7 9 B7-H3 B DU Ffr s 7 32 AL

B 50 N S8 I PR AR R R DU B, B7-H3
TN AR SRR AR, ANTE 4. B

A, MER R A B R A,
291 5 400 i 1 4T LS P IRy S e b AT B7-H3
TERLGH M JERIL, TAE —SeR SRR M. T4
Hs E SRR (NK)AH B AT B AT A 55 F e 4 i A 36
%o XAEAFBT7-H3 5y BAT WAL I R IR IT U8 1) %
PR AL . AR, B7-H3{EMIR4l i itk
1k, JUHAE — S8 SR R A 2 R e R A,
Fond 208 1 tE e 5 583 U 1) B AR A Wl (overall
survival, OS). Joidk /&4 47} (progression-free
survival, PFS)MIJCE & 417 W (recurrence-free
survival, RFS)®, 4k, B7-H3ZETMEH /)3 7 41
JHL 2 o S A DA S b R A S A R T A R
15, ZHTMER %Y. B7T-H3 %1 1EH
XA ) B, RN B R REAER,
EA W FEUE LA S 47, Rt seiE ik e,

2 B7-H3#ERMERPE R RIRIE

W25 bR S VR T R R, TMEH ) 4 2 1
W H af O REEEFL R . B7-H3ME A — A
HER) R TR 232 K. BT-H3EZ
g BB R RIAK PR Em T IEWAHL, HHE
RILESMERRE . KRR EE TG E VI,
TESAA IR 5 iR G0 R B 7-H3 R 1A #
TGS, WL T REANIE AR i PR 2
KL, 7 flB7-H3FEAN R fhEg v i) 258 e LS il
i, ORI ARHT L R S e v T B B S
2.1 B7-H3ZESLREHIRIE

B7-H3 A I H 7E % A A [R] AR g 20 24 1)
RILKFm T IET N, I Ho 5 He 2 R Sk fih e
MIfER R & . BRI, B7-H37EMME R, g
JRERAN AR AT A AR . B, AR
LR BN L R g A 7L e S5 S A iR 4
girh A0, feliE, fEAFAnME b, B7-H3E
KN BB R WS AU, EALRE T, BT-
H3FRIA W IEH AL B 8w, HidRE 5EARK
PFS. RFSUAL i AHK . B7-H3%5 7L AR )
it R A FIAL ] 35 2258 1 Raf/MEK/ERK i sz 911
fEB Y, B7-H37r FHBHESEmEIL, JFHKEI
B7-H35 A& AEK 1% 442(human  epidermal
growth factor receptor 2, HER2)J:EIEL/K P, FF
B5ERENTEAR A FEE, fEkE$,
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B7-H3R kg, HidRiA5REROSH XK,
F— TR, /NI R, e Ek A
FE ¥ 5% 73 F4(immunoglobulin-like transcript 4,
ILT4)iE i PI3K/AK T/mTOR{E 5 i #2 #E B7-H3 )
Fak,  HE i T U R IR I R R A0 A 0 5 R
I BT BB OSSR, ZERT 2 iR b,
LRI B B 7-H3 R IA 1, JLH AR It
BHANRIB R EW . mRISBT-H3 11T 41 e
B, HWEEEZETHEREMGG KL EH,
HHAF R, |5 IR S R R
JTJEB7-H3/KF P8, RWHMERGE THSS
B7-H31 35 2 (a7 Rk RO i i £ 40 e gge o
B7-H3TEREH A h m Rk, HFHEBRHEHEAR
FISROL, phabh, iR B S P sB7-H3 s T 1E
WNAKCEIsB7-H3 . B, 75870 8 HUR s &
Hrp, MEsB7-H3RIEKF I+ s It H 5k 45 5%
BRIEAKE. g bk, S5IiE% AML, B7-H3
122 B Sk B s Rk, U HAE R M E
hRIAE R . [, B7-H3mEL SkELE 2 R0
MEFETEARZIEMG. DL EWFFEN, B7-H3
EMIE R AR R B T EEN A,
LR T AR b P yRg B B R B 2% 6 3% U THI i 4 DR B
M. B7-H3i i 2 5 U8 15 i 40 M 1445 -5 38 26 4o
Raf/MEK/ERKAIPI3K/AKT/mTOR, i — L& /iR
(R AN G e ik ik . IXAEAFB7-H3 RO AE VR TT I
—ANBAERE S, APXTB7-H3RVE T SEmE ] BE S e
S LSRR RS SRV TT AR O B TS
2.2 B7-H3ZEMEEEMERRIRIE

B7-H3F& [ £ — L8408 v i BE SRk A, I AE
ML F 4000 M i Rk . 78 SR R B I
(acute myeloid leukemia, AML)H, B7-H3[HJHI%}
wixERE AR, ZRFHAMLAIE AL
KB7-H3, A35 N SRR i A 5 (M3)4H i
ZNB4AIHL-60, A SR 5 4% 40 i 1 if s (M4)4H
il 2OCI-AML-3AIMOLM-13, A &1t 8% 40 o 19
M (MS)4H i RTHP-1. U937, SHI-1fIMV4-11;
N BESE AR 8 R A B AL S B A% 4 i i
995 201 2R SKIMI- 1 A B2 1 M 7 441 g 2 1 1t o %% £ 1)
SbELr g A IR AN RKS62 . PEIRIE, B7-H3
FEAMLIJFABZ U R ITE N M1(42%) M2
(50%)~ M3(22%)~ M4(44%)FIM5(36%), % 7T

itk e (", BEELUREL, EYIIZAMLEH
RIS ZE ALt R AR R 2 IR B7-H3 4 T-BH M R IA %
AR & T UG aF & h 55 TiE 20, FF HB7-H3%r 1
PEZH B35 PFS AL OS) B AR T B PHR24H a . 2R
[f1, WilconZs VLR 1 B7-H3 7 3 Lh bk L5 1 AL v
() Ak T I Je 2 S+ T) 738 A DR 40 i bk 22 99 H 12k 3%
IEZLIN20%; TR MK BAH M bk TR A2 L E 7
Gk I R IR F L 5% AR B Rk R U
JEL AR 9 DA % /0N vk B2 4 vk E2 9 BH A R A
BRI, 5% M, FESE TSy
()2 A 4 bk R v R A I BB 7-H3 Y BH 1 Rk .
4b, B7-H3 mRNA &L Ttk L RR40 Ntk 58 2k
FREAR, HEBIERCKH. HIT. REEBR).
PR, FHRLKREY, SHEAREY
K. ah, BAHFERR L, BT-H3EZ KM
H B8 (multiple myeloma, MM)"H 74 Rk, HAE
SR IMM 2 b 1) 20k B v TR T 2/ fa 1) AR
o [FRf, B7-H3mRIKBEBIRE EHEHLAGH
P ) SR DA R e B LT A B K, R
HHB7-H3 R IA 7] G 5SMM B 2 1 HljG 2 Ak,
5E 8 AR R A, SRS, Xi
WA R, BT-H3mR1A 5 Ml R G E VMg
R & XA RIGERRZREY], I EREITH
Mo HbAh, B7-H37E MK R GeS M e v A FH 2
BLEIBEFE 2D, AH OGBS 5 18 2% 0 R 58 A I B,
T 7E K EIEA SIS R NI

3 B7-H3ETMERKGREIFTER

TMER —Fhaha gk, i 3L 2 M 5 o)
(RPEE DT . A AR T L I8 A S 2 40 ) P AH
HAER, AT 47 252 SCRF AR 4 T 48 A 0] A A A gk
J& . TME PN A G 2 4 1 B0 45 vk B 40 (T4H i AT B 4
L) B AR AT S MR BE AR 4 SR (A A . R
L. W SOIRGEAR), T AR 5 A i e A e g
Dife. WHAREL, B7-H37/ETMEN £ Fh 4l fig 4%
15, BYERANM . SEAE T4 (cancer stem cell,
CSC). NK4iffd. HZx4HMfi(monocyte, Mo). R
IR0 Bl (dendritic cell, DC). #fJF M #1141 fg
(myeloid-derived suppressor cell, MDSC). {8
270 E 5541 g (macrophages type 2, M2) R EAH 2%
R AT 4 4 ff (cancer-associated  fibroblast, CAF)*,
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CEMmIILEY 20244E44% 121 23k

F I SRR (B ) 22 2 ik . TMEH e 2
MIB7-H3 (1 5 Rk v] B A0 i NK 44 i A1 CD8 4t g
BEMETWRE A0 A, B7-H3X 05| W fz-2,3- XU A B 1 1)
P SAE R N EB7-H34H5<CDS" TN #EE 1) —
FRpLHI) . [FIRT, HB7-H3 /@ #IE6 1] LU SR IBA
55 200 B (% P A A B M [ e )i v, ik —
L IRGI TN A, 76 R bk h R 45 E Y. &
1AB7-H3HCD 14 A2 4 i & S TME I 73 Wb G 3% 411
H A7, WA A K K 7--B(transforming  growth
factor-beta, TGF-B)AI /% -10(interleukin-10,
IL-10)55, AT 401 T4H M 1) 5 AL FO D e, Uk 55 Bt
R G N, SRR AE K. 57 TH, B7-H3
IS5 S CD14" AR A0 o 10 9 L P 2 40 A ke 3
SRR SR K S LA RO T B, (R 3 R A K R R 1),
B7-H37EDC kR EFRIE I HHIDCHL 2 2 fig

PR SN B B PETAH M (Th ) 30, (EfEiE2 2

Tie2#7

FURIRGB |

S B TA0 A (Th2) 34k, o fir 738 400 it 326 388 4 25
M, MDSCEA R A S i astE, @it TME
1 (41 & -6(interleukin-6, IL-6)A1 4 2-15(IL-15)
(I4E 4L B7-H3'MDSC. B7-H3" MDSCi#t—
S WAIL-10, fH AT ETAN R (regulatory T cell,
Treg)TETME P SEAEFIY 38, 0 f1) 5 i 02 32k b S
BEEPT, Tregiiu vl UL EHDCHB7-H3 M £k,
HEINIL-100 B, I IL- 120085, I HI 5 DC
JBCT A0 (1 BE /1120, B7-H33 i I0ENF-«B i
K455 5 A F--1a(hypoxia-inducible factor-1 alpha,
HIF-1o) 3K 3 55 B BRI B 268 ), &R TME
AN A A R ARES, RN S 4 ML (1
R)EIM2(PLR) A, 4ERFTME W 1) G 92 401 1) %
R TMET IB7-H3 %34 7] LA fih & 4k X 1
CXCRAWIZAK, XX T HEMERTMER CAF £ K
HE, CAFA[MHI TR % iE R, B7-H31E

O( >

O5
Ay

IL-10 1

\ IFN-y |
® | =
g O@) IL-4 1
IFN-y |
BORIEB |

NF-kB 1
VEGF 1

—>  MEEN

Ell B7T-H3S5RERMMMEE R ENHEE(ER
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CSCHE ik, B7-H3" CSCH] #1118 i 14 itk B 2
1, EZRCDS" TAMM, 5720 i e 8 1k ikt G g
WML (AR, 43 RIAB7-H3MF, JE 400 a] GEF41L
NCSCH G IITME b 2R 4 i () 43, 400 1 B
TSR, YEREIR AR KR Y. kA, B7-
H3/ETMERI MR K R KERIE, @ BEE
Tie2/NF-xB/VEGF 434 I fi 427 2 B 48 i3 96 41 g
IR LA A R, DA e R 4 M 1R AR 2 v BT
RO, GIUEER Y, B7-H37E MR A8 1 %55
FEAT A Bl A 5w 2 7 MR BB T L 44 -1 (programmed
death-ligand 1, PD-L1)LA K402 Tibk 40 e 5t -
4(cytotoxic T-lymphocyte antigen-4, CTLA-4)3i%,
Hh3R T TME P il e AR 48P, BT H il
XFB7-H3H R I 2 £/, ik B7-H3 ) 5
P2 R T LS VRS B ARE, H e BEAT R &)
¢ FR AT DAHERT HUB7-H37E TME A 3 Z i@ P R ig
BRIFESFEAAER () H T8 1) 5 9% 40
TE A O S 2 PR DR R (2) B R A ) 1 S
PN MR TH 4> 7550, ISR TME;: (3)
T I 2% RS 5 E S 0k i AR ORT 41 i A 5 R
(extracelluar matrix, ECM)=E K3 i 40 4%
W TR EERE ] .

4 B7-H3@ T ERBIRZ(RIHINEHE

4.1 B7-H3ZERPEARIEsE. TR E5REDH
ER

HAT, —LeHF5iEs, B7-H32 5 T RNy
¥ TR B AT N . B, 16515 R
L MR . BR. E PR, MR BUR .
TR\ 4 e A SR 0 2R 4 R 4 i P R IR B 7-H3
3K S T W %% ) fr R 4 3T R FNAR 2% 0 il B
P, FRE, BTOCHTIRSBT-H3 5k E 4 S 2
IEMI SR A5 38 3 B 7-H3 72 g gk JR i 2 o B (it
fEM . Z5B7-H31E FAMNETE . TR AR ZERIU
B2 43 T AL AT RE A . (1) 3G B B AH Ok 2R A A
MMP2., STAT3HRIIL-8f)EEP; (2)@id 1 n
CXCR4FEIE/KF, WIHAKT. ERKFIIJAK2/STAT3
55T, (3)BEIAK2/STAT3/MMPYiH % 134
(4)iE I PI3K/AKT/E 5l #7% FSmadl & 1, If L
#Octd. CD44FICDI133[KIED); (5)i@id sk
AKT/mTOR/VEGFAE {1 3F I8 A5 i A #5120

(6) WG TLRA/NF-kBA5 5 I FLIY INTL-8 R IfI 7 A 12
£ K A F(vascular endothelial growth factor,
VEGF)#iAP7, (7)i8id JAK2/STAT3/Slugfs 5 i %
BRI - R, (REHR 2R, R, AT
XA Eig%, @ T IBT-H3N R 15 518 Tk
SSMEAE IR 221, IR IR T SR AH 1 S g (1412) .
4.2 B7-H37ZEpE P ERER
Warburg RS (X MY “AG A NEREM” )2 T 41 il
HeE L RE AU 7 e B R FR R AR A SAEAE
FOIE LS, T e 4 P 0 2 0 7 0 0 B A LR 9
H & LA Warburg FUN 4 A 4 BT iR 41 i
FIZE R ANIE G . B7-H3 4 A I AT LU 5 4 4 b5 4Q
e BEFURIL, B7-H32x 1G5 s R 40 i s A
0 R0 T ) 240 MR AR AL R N LR A i, R g
Warburg 8z, [RIEFIEHH] T CD8" T4 b % i,
T R PR A 52 BRI ) CD8™ T4H M U R B0t e 7 Ty
eIk TS, FEL B g oW g2 S, B7-H3 W]
il 25 B s A M R OS2 (hexokinase 2, HK2)
fi 2 128 ok R 5 7 85 R AR R Ak T i 24 PR . AE
ZBEA IR, B7-H3 i Stat3/C-Metid 2% i 11 i
25 BR 20 H r AR, R T AR
thAh, BFFEEREE, B7-H3@ I e 4 i i i b ok
FOATLH G 095 14 4 (reactive oxygen specie, ROS)f]
FEAL, R EHIF- 1 Feose LA b e 5
X —WFFE—EH) 2, 7E Tl bR 20 P s 11 6 20
H, B7-H3i#id PI3K/AKT/mTOR: 4% FiHIF-1a.
i %] BE ¥ 12 B 1 1 (glucose transporter type 1,
GLUT )M P BEPFKEB3 () ik, DL o i 1
fris v, S AR A0 B AR U R Y gk BT,
B7-H3 A i 18 75 irloes a1 gt = A 2 50 E
GaRe, (RHEILE SYIGTE, TR 2 iR Ak RE .
MM, ATIE 1B 7-H3 Y 20 1 44 i eg 40 i 1) e =
M, J9iayT MR IR At 1R R
4.3 B7-H37ERME (L frmiZs R EI{ER
AREFLRY], B7-H3 W] LUk s 48 i 6 4 28
2 25 R IA B 7-H3 L PI3K-AKT
g R R X B RS B LR 1 (X-ray  cross
complementing protein 1, XRCCI1)H]ZR 1 Kk 5
WS SIDNAT . 55— 7, B7-H3RiLE
0 A AT B AICDC2SA R IEAR G . 1R 45 Bl
H1, STAT3/CDC25AE B ££ B7-H33d 23 )i 4
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CXCR4 87 ¢ B7-H3 E . ek
oo | Bopaon | 7 T iyl crr g
# o % il D13} Octd | CDI44
A
TLR4  MVP RAF PI3K TR W
l v Smad1 1 — 21 i
AKT< — | IB G-6-P
NF-kB MEK 27T XRCCI 1 122 STAT3
l MMP2 1 mTOR R l
G MAPK NRF2 L MMP9 1 CDC25A 1
IL-8 1 v ! GLUTI 1 L Slug 1 l
ERK GSH 1 PFKFB3 1 \ e
v HIF-la 1 < ROS ! |
VEGFA 1 ‘ o
- CSCH 4K ?H,i hfEE — JLR
{22 T2 WERERE T
S8 AN B A i

E2 B7-H3RZMPELMARIESE. T, RF. MEER. WERIHE

HrpE A i 2 PN R T4 (cancer stem cell,
CSC) 2 Mg v R I B .58 02 AR PR 1 —
AN, FERRE . BEE . BRANAITI
R IERE B EBEHIE . B7-H33@ 1 % i 24541
KEAMVPA FHIMEK S 18T CSCHE &£ it 2
PET, TE B I — T 7T, B7-H3XFCSCHIH Y
F 35 4% AK T/Nrf2/GSHIE B S2 B0 . BF 92k
KL, B7-H3AT 5 EHEFIMPDH2IE i 2 &4, it
T PR3 T 200 0 e 52 SR A0 LSRR 9T 51 & B4 4 9
T2, DG 2l (A RER A,
UUBRB7-H3 Ji5 AT () 2 B PR 2R IR B =] VT B sk
PRSI0, T UTERB7-H3 W] LU T BRI E R A RE 1ok
WAL X L2 TR 25 PEY . IX R I BT-H3 S T IR B
ARG 54097 T 24 2 A7 7R 25 U (1 DRI

5 ¥BEB7-H3WREIATT

FENG PR ATAS AL e, S ) B7-H3 75 0 1) kg A=
JTHEAS T HET, B7-H3RE A BH K8
Pifk(mAbs). BEEITVE A DU 32K T(chimeric
antigen receptor T, CAR-T)4H RN XURS S 1 i i
(BiAbs) I FEARSE AR, T-1A5. 8H9Flenoblituzumab
(MGA2718(TI27 1) # T K A$HB7-H3 ) mAbs. T-
VASHEUE S AR BE A1 7 2038 b0 7 NK 48 g A T2
J A R WA R A R S A 1R R — T
W 72T T enoblituzumabXf #h & MMoH 520, 45
FEIR, ZAY M2 B BRI A B SR
B30T CD4" T. CDS8" T4 AINKZH (1) 50 & .

L4k, enoblituzumab R] ¥ iICD 13775 T4H il FINK 41
M R, R T4 A FINKAH i 1) 35 10 R 3 A
AT 388 3 G 328 100 E — TR 1) e (1 PR A
Fid, MGCO18fF A —Fhdk T X< 5 = 1IB7-H34L
PR-Z3YE LY (antibody-drug conjugate, ADC)Z 4
R 1169712, DS-730042 — & A AL 3B 7-
H3 IgGl¥ T EPIIAMABX-9001a). iE# 1Al
DNAH B T #HIFIMADC, %2578 4
M i S DNABUS, EI R AE . 7R/
Jiafiti e £, DS-73009A T HIE SR AT A I
PRIT 2 (NCT05280470)" ., PD-1311i]7pembrolizumab
5B7-H3 i 55]enoblituzumab {1 BX 5 V& TT AT 34 55 B
WPeiE B M R ThRe . iRE, ZKETE
I J7 SR AE W Sk 20 % DR 4 e R A /) 24 i i e
B35 bR [ N (overall response rate, ORR)Z751 4
33%A136%(NCT02475213)P", TAA065E —Flt A I
{6 B7-H3 CAR-T, 4 I Pl ib B J5 1) 285 By o 40 i 32
HCT-15 87~ T — & R A i B 5 2L,
SR 1R A o T R R 4 PR N R
JES 2 it Jo £ 5 B2 32 B ) B7-H3  CAR-TZHVAYT )
PR A A K I, B B R sz
AR, AR EHECD3/B7-H3RURE 7 T4
Mg A7, CD16/B7-H3XURS S A4 40 i 32 477
PD-1/B7-H3XUR} 7 1 5144 M14-1BB/B7-H3 BURE 5
PUARZELE N B 2 R QB 7-H3 B 1) SURE 57 1 9t
1A o X AR ZGWIAE AR AR B o H S R A i R AR
it J1. ValerraP B & T —F & HHCDI6 A
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Bt HB4rIL-158131B7-H3 scFviIB7-H3 =45 71
P, FHAE AR A FI ST i RS R AR Y Hp ) R H A
FIPTREAE R . #EIB7-H3 5% WL %% 16 7 s i 0
HF A P R PTA A E R . R, ARORERSTEE A
B7-H3 5% 1697 W 70 B 5 oGy B7-H3 5 HoAt A &
F(PD-L1. CTLA-4%))3L3ik, a7t 3L fH W
SRR 2 B ANGIRYT 2. Rk 4h, AEIT K
H—FPAeNs FIREH TB7-H3. HAh GBS S1#£ S
531 VLS oI R B3 v oy ) 2 R et Ak, X
FETTIE I 2 PR A58 SR TR, R AR AR
M| B7-H3 G 2 697 HEE (1) — A i iz .

6 HEESRE

2R ERTiR, B7-H37EME M MR s kil AR
A RMEDFThEe, KA 5TMEH % 4
3925 240 PR AH A RO o) G 88 SO, i 3 R s ik
W, @IS AT 2 PG T I R A
MR EBRIE. BT AEHRRE, RAK
TR SR BB IT PR DI AL B R MG
IRIGIT RIS R, Harm FHZ&. BAGES
& FEENLH A AR, FRATT FE7E TR e AR
J& ) B AE LT ez B o Rk, )
T Z T 7RI AR T B7-H3 7R S i &8 1)
WUIAE ] R ooy PR . X SR 5B N AT (it
RNT M AR A, N REAR K
(AT SRS SR AL E S FE R A R 4R

RPN

[1] Zhao B, Li H, Xia Y, et al. Immune checkpoint of B7-H3
in cancer: from immunology to clinical immunotherapy. J
Hematol Oncol, 2022, 15(1): 153

[2] Sutton MN, Glazer SE, Muzzioli R, et al. Dimerization of
the 4Ig isoform of B7-H3 in tumor cells mediates

enhanced proliferation and tumorigenic signaling. Com-
mun Biol, 2024, 7(1): 21

[3] Zhang W, Zhang L, Qian J, et al. Expression characteristic
of 4Ig B7-H3 and 2Ig B7-H3 in acute myeloid leukemia.
Bioengineered, 2021, 12(2): 11987-12002

[4] Zhou WT, Jin WL. B7-H3/CD276: an emerging cancer
immunotherapy. Front Immunol, 2021, 12: 701006

[5] Du H, Hirabayashi K, Ahn S, et al. Antitumor responses in
the absence of toxicity in solid tumors by targeting B7-H3
via chimeric antigen receptor T cells. Cancer Cell, 2019,
35(2): 221-237

[6] Dai L, Guo X, Xing Z, et al. Multi-omics analyses of
CD276 in pan-cancer reveals its clinical prognostic value
in glioblastoma and other major cancer types. BMC
Cancer, 2023, 23(1): 102

[7] Tan X, Zhao X. B7-H3 in acute myeloid leukemia: from
prognostic biomarker to immunotherapeutic target. Chin
Med J, 2024, 137(21): 2540-2551

[8] Wang Y, Deng J, Wang L, et al. Expression and clinical
significance of PD-L1, B7-H3, B7-H4 and VISTA in
craniopharyngioma. J Immunother Cancer, 2020, 8(2):
€000406

[9] Nunes-Xavier CE, Kildal W, Kleppe A, et al. Immune
checkpoint B7-H3 protein expression is associated with
poor outcome and androgen receptor status in prostate
cancer. Prostate, 2021, 81(12): 838-848

[10] Zhou Z, Yu X, Chen Y, et al. Inhibition of the B7-H3
immune checkpoint limits hepatocellular carcinoma pro-
gression by enhancing T lymphocyte-mediated immune
cytotoxicity in vitro and in vivo. Clin Transl Oncol, 2023,
25(4): 1067-1079

[11] Wang S, Zhang X, Ning H, et al. B7 homolog 3 induces
lung metastasis of breast cancer through Raf/MEK/ERK
axis. Breast Cancer Res Treat, 2022, 193(2): 405-416

[12] Shao X, Zhan S, Quan Q, et al. Clinical significance of
B7-H3 and HER2 co-expression and therapeutic value of
combination treatment in gastric cancer. Int Immunophar-
macol, 2022, 110: 108988

[13] Qiu M, Xia Q, Chen Y, et al. The expression of three
negative co-stimulatory B7 family molecules in small cell
lung cancer and their effect on prognosis. Front Oncol,
2021, 11: 600238

[14] Zhang P, Yu S, Li H, et al. ILT4 drives B7-H3 expression
via PI3K/AKT/mTOR signalling and ILT4/B7-H3 co-
expression correlates with poor prognosis in non - small
cell lung cancer. FEBS Lett, 2015, 589(17): 2248-2256

[15] Amori G, Sugawara E, Shigematsu Y, et al. Tumor B7-H3
expression in diagnostic biopsy specimens and survival in
patients with metastatic prostate cancer. Prostate Cancer
Prostatic Dis, 2021, 24(3): 767-774

[16] Mendes AA, Lu J, Kaur HB, et al. Association of B7-H3
expression with racial ancestry, immune cell density, and
androgen receptor activation in prostate cancer. Cancer,
2022, 128(12): 2269-2280

[17] Huang Y, Huang Z, Cai H, et al. Evaluation of serum B7-
H3 expression, ultrasound and clinical characteristics to
predict the risk of cervical lymph node metastases in
papillary thyroid carcinoma by nomogram. Clin Lab Anal,
2023, 37(1): e24811

[18] Zhang W, Zhang W, Gui L, et al. Expression and
prognosis of the B7 family in acute myeloid leukemia.


https://doi.org/10.1186/s13045-022-01364-7
https://doi.org/10.1186/s13045-022-01364-7
https://doi.org/10.1038/s42003-023-05736-8
https://doi.org/10.1038/s42003-023-05736-8
https://doi.org/10.1080/21655979.2021.2001182
https://doi.org/10.3389/fimmu.2021.701006
https://doi.org/10.1016/j.ccell.2019.01.002
https://doi.org/10.1186/s12885-023-10575-1
https://doi.org/10.1186/s12885-023-10575-1
https://doi.org/10.1097/CM9.0000000000003099
https://doi.org/10.1097/CM9.0000000000003099
https://doi.org/10.1136/jitc-2019-000406
https://doi.org/10.1002/pros.24180
https://doi.org/10.1007/s12094-022-03013-4
https://doi.org/10.1007/s10549-022-06520-8
https://doi.org/10.1016/j.intimp.2022.108988
https://doi.org/10.1016/j.intimp.2022.108988
https://doi.org/10.3389/fonc.2021.600238
https://doi.org/10.1016/j.febslet.2015.06.037
https://doi.org/10.1038/s41391-021-00331-6
https://doi.org/10.1038/s41391-021-00331-6
https://doi.org/10.1002/cncr.34190
https://doi.org/10.1002/jcla.24811

- 2206 -

CHEMIALEEY 202444455123

[19]

[20]

(21]

[22]

[26]

(27]

(28]

[29]

[33]

Ann Transl Med, 2021, 9(20): 1530

Hu Y, Lv X, Wu Y, et al. Expression of costimulatory
molecule B7-H3 and its prognostic implications in human
acute leukemia. Hematology, 2015, 20(4): 187-195

H g, Bt JAf, 4 LR 7B7-H37E SR &
FHIR P RIK B AP i . st BE R R A4 (A
SRR, 2018, 38(1): 54-58

Wilcox RA, Ansell SM, Lim MS, et al. The B7
homologues and their receptors in hematologic malig-
nancies. Eur J Haematol, 2012, 88(6): 465-475

BPHPY, MRS, B, S 2R AR ANEBT-H3 71
MYZRIB G IS FIE BRI G R, Hh [ SE 5 M 24
A3, 2013, 21(3): 637-642

Mortezaece K. B7-H3 immunoregulatory roles in cancer.
Biomed Pharmacother, 2023, 163: 114890

Chen C, Wang Y, Zhong K, et al. Frequent B7-H3
overexpression in craniopharyngioma. Biochem Biophys
Res Commun, 2019, 514(2): 379-385

Seaman S, Zhu Z, Saha S, et al. Eradication of tumors
through simultaneous ablation of CD276/B7-H3-positive
tumor cells and tumor vasculature. Cancer Cell, 2017, 31
(4): 501-515.e8

Feng R, Chen Y, Liu Y, et al. The role of B7-H3 in tumors
and its potential in clinical application. Int Immunophar-
macol, 2021, 101: 108153

Kanchan RK, Doss D, Khan P, et al. To kill a cancer:
targeting the immune inhibitory checkpoint molecule, B7-
H3. Biochim Biophys Acta Rev Cancer, 2022, 1877(5):
188783

Zhang D, Huang H, Gao X, et al. High expression of B7-
H3 on monocyte/macrophages in tumor microenvironment
promotes lung cancer progression by inhibiting apoptosis.
Transl Oncol, 2024, 41: 101874

Park R, Yu J, Shahzad M, et al. Correction to: the immune
regulatory function of B7-H3 in malignancy: spotlight on
the IFN-STAT1 axis and regulation of tumor-associated
macrophages. Immunol Res, 2024, 72(4): 881

Mortezaece K, Majidpoor J. Alternative immune check-
points in immunoregulatory profile of cancer stem cells.
Heliyon, 2023, 9(12): e23171

Zhang X, Ji J, Zhang G, et al. Expression and significance
of B7-H3 and Tie-2 in the tumor vasculature of clear cell
renal carcinoma. Onco Targets Ther, 2017, 10: 5417-5424
Lee JH, Kim YJ, Ryu HW, et al. Correction: B7-H3
expression is associated with high PD-L1 expression in
clear cell renal cell carcinoma and predicts poor prognosis.
Diagn Pathol, 2023, 18(1): 63

LiY, Yang X, Wu Y, et al. B7-H3 promotes gastric cancer
cell migration and invasion. Oncotarget, 2017, 8(42):
71725-71735

(34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

Kontos F, Michelakos T, Kurokawa T, et al. B7-H3: an
attractive target for antibody-based immunotherapy. Clin
Cancer Res, 2021, 27(5): 1227-1235

Varghese E, Samuel SM, Brockmueller A, et al. B7-H3 at
the crossroads between tumor plasticity and colorectal
cancer progression: a potential target for therapeutic
intervention. Cancer Metastasis Rev, 2024, 43(1): 115-133
Wu R, Zhang Y, Xu X, et al. Exosomal B7-H3 facilitates
colorectal cancer angiogenesis and metastasis through
AKT1/mTOR/VEGFA pathway. Cell Signal, 2023, 109: 110737
Chen X, Li J, Chen Y, et al. B7 family members in
pancreatic ductal adenocarcinoma: attractive targets for
cancer immunotherapy. Int J Mol Sci, 2022, 23(23): 15005
Kang F, Wang L, Jia H, et al. Correction to: B7-H3
promotes aggression and invasion of hepatocellular
carcinoma by targeting epithelial-to-mesenchymal transi-
tion via JAK2/STAT3/Slug signaling pathway. Cancer
Cell Int, 2021, 21(1): 570

Barba I, Carrillo-Bosch L, Seoane J. Targeting the
warburg effect in cancer: where do we stand? Int J Mol
Sci, 2024, 25(6): 3142

Wu Y, Han W, Tang X, et al. B7-H3 suppresses CD8'T
cell immunologic function through reprogramming gly-
colytic metabolism. J Cancer, 2024, 15(9): 2505-2517
Shao Y, Shi T, Guo L, et al. Expression characteristics and
clinical significance of B7-H3 in colorectal cancer. Xi Bao
Yu Fen Zi Mian Yi Xue Za Zhi, 2024, 40(5): 435-442
Zhu X, Shi Y, Wang J. B7-H3 regulates glucose
metabolism in neuroblastom via Stat3/c-Met pathway.
Appl Biochem Biotechnol, 2024, 196(3): 1386-1398
Getu AA, Tigabu A, Zhou M, et al. New frontiers in
immune checkpoint B7-H3 (CD276) research and drug
development. Mol Cancer, 2023, 22(1): 43

Mahmoud AM, Frank I, Orme JJ, et al. Evaluation of PD-
L1 and B7-H3 expression as a predictor of response to
adjuvant chemotherapy in bladder cancer. BMC Urol,
2022, 22(1): 90

Liu Z, Zhang W, Phillips JB, et al. Immunoregulatory
protein B7-H3 regulates cancer stem cell enrichment and
drug resistance through MVP-mediated MEK activation.
Oncogene, 2019, 38(1): 88-102

Xia L, Chen Y, Li J, et al. B7-H3 confers stemness
characteristics to gastric cancer cells by promoting
glutathione metabolism through AKT/pAKT/Nrf2 path-
way. Chin Med J, 2023, 136(16): 1977-1989

Alhamad S, Elmasry Y, Uwagboe I, et al. B7-H3
associates with IMPDH2 and regulates cancer cell
survival. Cancers, 2023, 15(13): 3530

Tyagi A, Ly S, El-Dana F, et al. Evidence supporting a
role for the immune checkpoint protein B7-H3 in NK cell-


https://doi.org/10.21037/atm-21-4255
https://doi.org/10.1179/1607845414Y.0000000186
https://doi.org/10.1179/1607845414Y.0000000186
https://doi.org/10.1016/j.biopha.2023.114890
https://doi.org/10.1016/j.bbrc.2019.04.142
https://doi.org/10.1016/j.bbrc.2019.04.142
https://doi.org/10.1016/j.ccell.2017.03.005
https://doi.org/10.1016/j.intimp.2021.108153
https://doi.org/10.1016/j.intimp.2021.108153
https://doi.org/10.1016/j.bbcan.2022.188783
https://doi.org/10.1016/j.tranon.2023.101874
https://doi.org/10.1007/s12026-024-09467-8
https://doi.org/10.1016/j.heliyon.2023.e23171
https://doi.org/10.2147/OTT.S147041
https://doi.org/10.1186/s13000-023-01356-2
https://doi.org/10.18632/oncotarget.17847
https://doi.org/10.1158/1078-0432.CCR-20-2584
https://doi.org/10.1158/1078-0432.CCR-20-2584
https://doi.org/10.1007/s10555-023-10137-8
https://doi.org/10.1016/j.cellsig.2023.110737
https://doi.org/10.3390/ijms232315005
https://doi.org/10.1186/s12935-021-02216-z
https://doi.org/10.1186/s12935-021-02216-z
https://doi.org/10.3390/ijms25063142
https://doi.org/10.3390/ijms25063142
https://doi.org/10.7150/jca.90819
https://doi.org/10.7150/jca.90819
https://doi.org/10.7150/jca.90819
https://doi.org/10.1007/s12010-023-04606-7
https://doi.org/10.1186/s12943-023-01751-9
https://doi.org/10.1186/s12894-022-01044-1
https://doi.org/10.1038/s41388-018-0407-9
https://doi.org/10.1097/CM9.0000000000002772
https://doi.org/10.3390/cancers15133530

4, &5 BT-H3LERIE MR 1

2207 -

[49]

[50]

mediated cytotoxicity against AML. Blood, 2022, 139
(18): 2782-2796

Zhang Y, Liu X, Zhu X, et al. Inhibition of B7-H3 by
enoblituzumab elicits antitumor immune modulation in
both innate and adaptive immunity. Cancer Res, 2022, 82
(12_Supplement): 4228

Fabrizio FP, Muscarella LA, Rossi A. B7-H3/CD276 and
small-cell lung cancer: What's new? Transl Oncol, 2024,
39: 101801

[51]

[52]

Aggarwal C, Prawira A, Antonia S, et al. Dual checkpoint
targeting of B7-H3 and PD-1 with enoblituzumab and
pembrolizumab in advanced solid tumors: Interim results
from a multicenter phase I/II trial. J Immunother Cancer,
2022, 10(4): 004424

Vallera DA, Ferrone S, Kodal B, et al. NK-cell-mediated
targeting of various solid tumors using a B7-H3 tri-
specific killer engager in vitro and in vivo. Cancers, 2020,
12(9): 2659


https://doi.org/10.1182/blood.2021014671
https://doi.org/10.1158/1538-7445.AM2022-4228
https://doi.org/10.1016/j.tranon.2023.101801
https://doi.org/10.1136/jitc-2021-004424
https://doi.org/10.3390/cancers12092659

