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B7 family and chemotherapy resistance in tumors

GUO Yuhui, WANG Yujing, SHANG Meishuang, WANG Ling™
(Department of Bone and Soft Tissue Oncology, The Third Hospital of Hebei Medical University, Shijiazhuang 050051, China)

Abstract: Multi-drug resistance (MDR) in cancer chemotherapy is a major challenge in improving the
efficacy of anti-tumor treatments. Overcoming the problem of tumor MDR has become an important research
area in current tumor therapy. With an increasing understanding of the tumor immune microenvironment,
tumor immune escape mechanisms as well as immunotherapy have become one of the hotspots in tumor
immunology research. Immunotherapy has received increasing attention in the treatment of malignancies due
to its high safety profile, durable efficacy, and broad applicability. In particular, targeting the B7 family in the
adjuvant treatment of malignant tumors has been used in the clinical management of a wide range of solid
tumors. The B7 family, a member of the immunoglobulin superfamily, is expressed in both tumor and immune
cells within the tumor microenvironment and is intimately involved in tumor cell proliferation and metastasis.
Recent research has highlighted the pivotal role of B7 family molecules in the development of tumor
resistance, suggesting that immunotherapeutic interventions targeting B7 family molecules hold promise for
overcoming MDR in malignant tumors, thereby improving treatment outcomes. This review summarizes the
latest advances in the study of B7 family molecules and tumor MDR, offering prospective approaches for
overcoming tumor MDR and tumor therapy.
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WS HHER: 2023-07-17

EEWE: EXARRIEESTH (82173210); At HARRIHFIHEEE B TUH (H2021206176); 202243 b4 IR R EE 244075 N A BT H
F—E&: E-mail: 18547409557@163.com

*BIE{E&: E-mail: wangling2016uw@126.com


https://doi.org/10.13488/j.smhx.20230569
https://doi.org/10.13488/j.smhx.20230569

TR, & BT S MR T 25 - 285 -

B YK A 7 ¥ (immune checkpoint
molecule, ICM)FEGEMIREIT 8 2 W5, &
A S T D REE 5145, AMXHT 250
A R R, T LR bR AR TT i 24 4 A 4
R A A, BRRICMFIT VAR I R T
BB YR TT B S, B ORI e 1 iR BB 1
GPREE R, F REFEA NGRS . B7Z IS T2
Wt 715 5] 2 AN SRICMEBE A 2 —, g & is
AN P IEANHENE 5 8T T M AT 04k, AT
I G J w77 22 o R b, B7SKR
S IRE KR B, EE i 2 A R
1 FAMLI S R R 35, I b e SRR 3 B LA
PRI G s 77 1) BRAR LA Bk P8 11 s 1k i),

W 5 A R 5 % R S AH BLAE F BRI
Fi, BRIBT SR 71 W S5 T 7 iR S B T W A
T 2 B AR L (Y. BTRR TAE RN
S DRE R RIS, BV IR 2 241 24 1% (multi-
drug resistance, MDR)“. FiJRIMDR & 5 E0% 4 fi
JEIRTT T BAW R R ) B R 2 —, 7 E R
TR B IR IT AU . R, IRARABTH R
gy A IR U F R DS 5l B O IR Rk R
I AT B A v TR R 1) AR R R R T IR
MDRFZf— N 1) Bk, (ke i gg v 97 77 &
KR, FHIGHE B E MFEE. EARGR T, &
T8 7 BT 5 15 M MDR 1 F BL S 3
FESGAE IR e iy R IR, JE EEMBTR
45> FB7-H1. B7-H3. B7-H4MIB7-H6HE4T% &
ik,

1 BIxkE R

B7XJEE T R BRE B R, BIXEED T
FNCD28 5K 15 52 A 2 18] FIAH ELA'E F 6] 3@ o2 P 41 A 4
FEMAT B E T, BIFE S T nl il i St i ek
SLHNEE S TS . A eI Th g
JEAT BT S 4y K A0 R Ak B 4T i 1
Fak R HAE P R G0 X AR B AN A0 2 23
BA W RZERIER, 54 RS2 A5 AE - T
HI BT A T RN, S5 MR T
Wik, Hal S RITIFBTIR G G, EATH 6
i BIRRS XN A2 AR S T ) S RIR A VA 90 T
1,

B7 5 53 T i 2238 T IR SO 55 (1% 98 4
ORI G e A, A Bh S R (0 Gz ik i . A
KR, BEE T EPD-1 2R RKIE T &,
B7-H1FIB7-DCTEVF 2 AN [ 4 41 22 A gl or B 1N
SR At rh k1 N, B7-HI K2Rk 1 0 5 g
W 30 S 5 iy B AR BB DA 1), B7-H3FE e 2 2k
TS Py s, G v 3R 5 X R ) I R
FRE S MY, B7-HAW Z WL F &R I
B, AAE NS AR Y, S
R EAA R BUG Z DM, B7-H57E N8
JRT vz 2Rk, RS TR B R R A
ARG AR, B7-H6[RBER A T 2 Fh b5 40 g
b, 38 IR I R A S A e A PR B S,
TEIE R AL ARIE, HRIA 5 M R iz kb 4
B K B M AR EDMXKD, BI-HTREET £
PN BRI AL, T DARESR TN B A 5 (0 B i 8

R1 BIRESFHRR. R IHRZFERSTARKRIRES

B IR AR Xof 8252 A T 5 L
B7-1 CD80 CTLA-4, CD28 g /A ]
B7-2 CD86 CTLA-4, CD28 PG/ )
B7-HI PD-L1. CD274 PD-1 G
B7-DC PDCDILG2. PD-L2. CD273 PD-1 E{n
B7-H2 B7RPI. ICOS-L. CD275 ICOS Bog
B7-H3 CD276 - b SRk bl
B7-H4 B7x. B7S1. Vtenl - ]
B7-H5 VISTA. [fl/MR3Z1kGi24. SISP1 VSIG3 ]
B7-H6 NCR3LG1 NKp30 WO
B7-H7 HHLA2 TMIGD2 W AN




- 286 - CEMMAEY 2024444521 Zrik

e, ] G AR, AT (R R ST e e
BIE 2, BTHR> TR IE T 2 Fh i 4121
T, XERRE R R RS R LR R T A

SO, ) WIBT 5 73 5 M R 2R R DA
i 8 MDD R [ 15 F AL A AT BE 9 il 88 (0 36 7 42 1t
.

2 BIE&ESF5MEMDREER L K50
CIbi=pird

JHrEF MDR 2 H Fi il R b6 97 38 2 i 1 — K
MR, R R R B R RN B R ) R R 2
—o B MDR AL H A IEAL T 25 HE G 0, b
A EDNAE SN R, 2R R AL 2L
A TR B S S MR SR B AN B - TR R AL
(epithelial-mesenchymal transition, EMT)Z!),
EMTR — M LV 2 70 7 AR AL ) 2 00 il
P2, A3 b B A o s 5 a3 TR 4 5 T O R ) Joi
YR AR G B R gAY O, EMT ] DAY 5 i g
MR . RFBAMIRGTLYIE T TRk, 2
fi B MDR 1) E 2L 22—, SRFMDRAE 11
P9 240 AR T T AR b R 4 i BE 2 B ik AR N
G R GEH I ALAI IR A, DT 06 it 40 58 2R G 1 %
Gt USSR, IRNHIEIE IR S A B, )
W E 5 e E RG MR EAER, WA A ST
iR MDR ) F1 2R 2 PR PR IR T R T

B75K R4y - e 220 T 20 Pl A1 firh 98 4 i 1
REAL, TR TAMThRE, 4Er el E &
M 32, FAL 2t R 40 i 1k ECD 8™ TAH i MINK 4 il
(¥ M AR A% S R MDR S £ i R 25 F
ZHLHI AR BAE 45 5, AT B8 L iR 40 i b
BTX R TR, Ry 9% SR
T, TR U AR 40 BT S o I Rk T R
MR, AR T 25 S I TR
1M, BT 531 51 S8 41 Bl MDR ) B AR L] 34
RTEa . B, RIEBTH R T 0 S e
MDRIEF AL, 3 — DB A 5 o B Ak B 1]
2 /N T #ERNA(small interfering RNA, siRNA)
SETTRUUERBT 5 M 73 5 W] RE AL — Fh G n i e 4 g
AT BURAE BB 7%, NIR R N2 2 3
AR R T BOR B TR RS . TR, K
fIIEAB7-H1. B7-H3. B7-H4HIB7-H6 Nl it T

B7Z 15 MR MDR I AE F AL 5 3 H) 967
2.1 B7-H153hEMDRRIE R #1560 K ¥R el G 9T
B7-H1 W4 FR 9 F PEAE T B A4 1 (programmed
cell death ligand 1, PD-L1)fICD274, | Z#isT
B EWEZH L [a) 78 )51 T 240 A 45 3 1f 4 g
[ B TR 22 P R 4 R Rk, i LR
fifies . SRR . BEME. BE. el K
FFPESE T 5244 -1(programmed cell death receptor-1,
PD-1)/2B7-HIFIB7-H21 L [F) 5244, iz K& T
PR R TR . EEgEM . BAIA. NK4
A BAZANA . B SOR AT A5 e A i R P 4
P40 IPD-15 iR 4i i bt RIAFIB7-H1 R E
MEAER, W it G5, Rz
SV EUREYE , AT 250 R AT A R LA S R
G A EREERL, MR s
KIEHIBT-H1 2 FHCGENE M K A EMT, i 48
JUSRAEMTR AL, 3k 2% B 58 5 (1) 12 22 Ak 7%
RE 7, AR 40 f SRS MDR AR PE 20 HAb A 72
R I T B7-HLE 5 40 M b ({2 A= A D fig, B7-HI
AiEd 5 DNA-PKes4:i &, BUSERKAHIp38 MAPK
g, MRS 4 PR A 251 . B7-HI1[)
A 20 PR A AE T e R LA FH SR KT AT 00 48 i 2
,I~$[20,27]o
FHWrPD-1/B7-H1 M %% 167 F Bt O AE 2 Pl
P Jrg o B I T 8. B RIB7-H 1) 558 BE LA
AT DR [ 5 BEL T Aol Rg 4 L B 7-HL 143 7 T A LA
REE T T4u M, 32Eim s 1B 7-H 1 BHE 6 iR 40 i
BB AR I e 2 R A MR S0, b, BETTER
B, A g BE TR AT DL I N KA A A 0 405 14 2
A S 1 40 i 75 1 1 S SO R A sE TP, iR
AJ LB R BH I B 7-H 134 55 B 7-DC A S 1) 4l B 14 T4
BBV B Bl X B7-H 1S 5 M s A1
BL RN FT . 456 i R 259056 1 ik — P 56
ik, HERB7-H R Al PR oK 54 22 4 R0
IR VR T B AR
2.2 B7-H35hhEMDRAEE L 5I R #E a8
B7-H3 X 4 CD276%r ¥, {EIEWHHNPHIRIL
TP A A, SR AE 2 Mol tE I 421, anml
G e . PBREEIR L AR /)N g i I e A FL R O A
H, HRIAKFEZE . B7-H3M w3 0E T %
Ji R 20 PR PR HE B L AT RE DL 25 P K . BT-H3



TR, & BT S MR T 25 - 287 -

MRIEE SR RG A NEEH, —HHAE N
S TR T AR LRI E R, 15 540 H 52 s
375 Th AR B A LR AT, A i e kAL A G
£ B FH M HINK AR A T 1 4upsE TP,

B7-H3 7] LB PI3K/AKTAITAK2/STAT 3% 2%
HCIE P MR Al B R 28 TR I AR AN
ARG 250 B e D) . eSS B i, i
FIAB7-H3A[ @ FIHJAK2/STAT3{E S il S
SEE MR AR 2, 8 AT HEHT YD R AR AN S - SR
UE 75 5 P PR A ML O T340, b, A e Re 4 i e
1T FIAB7-H3 ] LIl PI3K-AK TIE % _E X526 15
TN HAMANRIE, e S5 B 40 i xt
BEYLFIBARI 25 1R, B7-H3E il 5 ST E A
(major vault protein, MVP)4E& i 1TMAPK I iE
PRGOS, RS TG 5 . e MyPIHE
Wr 7 B7-H315 3 FIMEKIE L, &EHH 7 B7-H31%5
SHFan g7, B7-H3 i MVP/MEKAS
ST AL s T A E SR ILE], AT RE A
PR T 24 A 3 B 1) AR BE AR R H e IR R MDR 1)
1

YT I L2 5 1B W AL 2 (B BT-H3 Rk /KT
MEKZESR, BOREZ R & T AB7-H34E
2590 . — R0 (A B7-H3 I $0 4K 25 W0 18 B
MGCO187EFL IR N S8 A i DA K 2B €4 3098 1)
15 PR 7 Mk 96 A5 284 v Y2 7 H A 208 ) e i 9 i R A
Wey 2z 4 tEPY, p AT WL, $E R B7-H3 58 5 B BT
A% — PP BT SRR VR T R B
2.3 B7-H4 50y MDREIE A #1150 K ¥ [0) 38 97

B7-H4 M4 #X AB7x. B7S1MVtenl, & —Fb
B 4% G g8 RO IR e R A e, EF 2 AR
AR g Sk o bR B 7-HA M) R IA W] P
BN H A0 BRI R N, H{ECDARA T FICDSEH
PET 41 Mo 384 58 A I Be BRI, 8 7 PR T 40 Mo 2B Rl 3
/1RO 1B I 1K 1 R RN o PSR s R S
At 3 DA R Al T2, B7-H4R] DA HE 8
P ki, HH R G e B, AT A2 a3k A R 4 g
MDRM, B E W, B7-H4L RIEM 45 B e
SR B SGFE AN 28, X BN AT LR WntfS 518
FRANEI RIS, 2 PR Ses g RERY], B7-H4R]
IS WntfE 5l B R 45 45 B s A 358 . EMT
FER,

B7-H4 -t 8 1 38 i 18 45 240 B 0 T2k A2 3 iR
MDR, 72 R M~ B7-H4 7] AR 12 il 25
KA T, $ERIB7-HAM B0 BE DR IR ST
AT DA 0 2 FR AT B B R . BRI R
HRBURAE" . WangE PRI, 7 = 1 AL
4 B H PUERB 7-H4 v] @ 1 H 1 PTEN/PI3K/AK Td #%
BRI 2505 S RIS . SRR B7-HA K BT
B B A T DA 1) A0 7 TR 243 10 = 97 e L At 40 i e
WA, IR = 9 M LR e 4 M R o 2 L
B EEEARAESET s ED. ENE
A, —SIm PRA G M 254, a0 Bs = IR
B RFIET IR e . RIS R RREE )b
e TOR 1) 751 (4 4 5 ) A0 % 76 2 32 5] ) ¥R 97 ) vl
S HB7-HAFEH L LR, SR EEsiRNARIE
B7-H4/) 315 ] WA 8 40 M (4036 717 5338 Jon 5 e 4
J A7 BURPER . fk T WL, B7-HAME A —Fiif
R Z MR BER A SE A, o5 ET A N
FH T 2 BT T 245 P P e
2.4 B7-H65RhyEEMDRAE{E A #5I  #E 687

B7-H6 XHRNCR3LG1, J&NKHH s 52
i, fEIER AL Z SR RE, EAMFE.
B A B W 8 e 55 2 P N S Al i 3R T R
B, B7-H6— J7 T8 i BN K 40 B A5 (1 40 i
BEMEAE R R Bh M (R 28, 3 B 45 4k 2R
R 5 —J7TH, B REIE R R G A T R
20 B R R FH R 5 TR B R s g4, B7-
H63E i i iR 1k % AL Ras FTHIF-115 5 2 BE e M, e
HEEACERK L2 5 r it N4 A%, ifid Ras/MEK/
ERKIE {2 3k JE 2 75 Sk R gn f AR A7 . 195
RS 2 R A S f2 ), kT i, B7-
HOZ MK 228, R Ha A A s
MDR f) = BT R 7, SR 1 & A L

WA R I, EILsiRNASEFJTERB7-H6, fE T
FA0H AT A B B . TR, E SR
TS, % S I EG Y. Zhang& )
Hig, 7E = [ LR A R T B 7-He n #lfi|
AR ALER, (RS T . B7-HOTE M IR
49 5998 B A T BUB M [RIRE R B AR A, i e
I8 20 Hi A (R B 7-H6 mT 4101 i AR LR AN PR R 3 0 . £ TR
TE AR 1R 78, 1 CA4641 i # BL#F £ G,/G,
LS BRib 2 A, PTERB7-H6IE Al Ag 38 i FH



- 288 - CEMMAEY 2024444521 Zrik

STAT35 5l 45, 341 C A464H A X 35 37 Bl Al 3
FEKFA T S T UMY, B7-He Rk AT
I Ik LR 4T A BT e 5 R R L I L IR
WG Fh . VR Al B 58 4 R AR % R B
AR, T RIAT REM R ARG TE . TR
122 B AR, el HElT, EREHEAIBT-H6
TR A — ol A b RT 0 A A T U BT
s LR O R R TS R T B AR
W75 T 2 IR 1 BB 7-H6 75 N 28 Med o 1
DIEFALE, 347 30— 25 R Py ARG R AF 70K

’L\L-LIEQ

3 BES5RE

e A ke e A R AL (R T Ak, %R
PESTIRAE IR IT A RSO B 2 . A
SCERRE LR EERIBT KR 7 15 R MDR AL
BEAT T HERRTY, JRERI T AR BTR R 7 T B
I G L ST VELE IR MDRYA T H IRV #E 2 FH . MDR
— H A LR R T RS, BE A X
MDRAFTEHIAWTERN , KEWFFAIR I,
A U0 70 7E i B MDR R R 4 2 50 B I 1E
o BAABTH IR TR N 2 0 0 1 S e ke &
s AN BE R0 G BT 120K D R MDR (Bl i
SEHOHT B . AR, AEAS R A R SR T R B B
L, HIPEBT SR 2 1 AT R 2 AR AR AL
SO, i BT SR 7 1 1) S AR ANE 5
R S e, RUE R R BT X R 20 1 1097
ROR] BE K AT 40 IF i R BB AN A RSB, A
BRI 7 ISR R o dhAh, $Em—FB7 X RS
T BCPF AN RE D 88 Y SR AT SR AT — SR I PR T 2K
i B IR E VR IT J7 58, DAOIAE SEEL AT FE9T AL
R R R R RN . ER5EH5RZ,
U ARBUENERRTE . AT AR TR T
Sl RIA T T B CLARIE B AT A i e 40 i R B 7
KRy THIARE . Bk, SiaHBIRET 7%
FEIRIT AT BE S AR e IR S 25 M) U PE AN 0 R E
WG A ROEE. e bR, BRERITHELZH
WREMBBIX R TS SR L. KIE.
. B RAMMDR T EARYLH], AT BAT IR
2B BT SR 70 5 4RI 254 o A8 AR RN IR
Wyt R ERAT 2 SRR IR R BT X

535 B B IR T AR R T R L e AR
PE, B AR SR ER PR E R
HIEREE X BT IR 1 5 B MDR # # AR G A
WEIABOINR, PABTHIR 7 5 4 i e iR I7
R RS IR 47 B 1) B R G

S 3CH

[1] Sharma P, Allison JP. Dissecting the mechanisms of
immune checkpoint therapy. Nat Rev Immunol, 2020, 20
(2): 75-76

[2] Qin S, Xu L, Yi M, et al. Novel immune checkpoint
targets: moving beyond PD-1 and CTLA-4. Mol Cancer,
2019, 18(1): 155

[3] Sharma P, Goswami S, Raychaudhuri D, et al. Immune
checkpoint therapy—current perspectives and future
directions. Cell, 2023, 186(8): 1652-1669

[4] Emens LA. Breast cancer immunotherapy: facts and
hopes. Clin Cancer Res, 2018, 24(3): 511-520

[5] Amir Taghavi B, Alizadeh N, Saeedi H, et al. Targeted
therapy of B7 family checkpoints as an innovative
approach to overcome cancer therapy resistance: a review
from chemotherapy to immunotherapy. Molecules, 2022,
27(11): 3545

[6] Wang Y, Zhang H, Liu C, et al. Immune checkpoint
modulators in cancer immunotherapy: recent advances
and emerging concepts. J Hematol Oncol, 2022, 15(1):
111

(71 XSS, VFIRE. BIZIELEME 1% el AR S
Frikfe. BARIRIEE A, 2022, 30(16): 3041-3047

[8] Zhou ZH, Ji CD, Zhu J, et al. The prognostic value and
pathobiological significance of Glasgow microenviron-
ment score in gastric cancer. J Cancer Res Clin Oncol,
2017, 143(5): 883-894

[91 Zou W, Chen L. Inhibitory B7-family molecules in the
tumour microenvironment. Nat Rev Immunol, 2008, 8(6):
467-477

[10] 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

[11] Wang JY, Wang WP. B7-H4, a promising target for
immunotherapy. Cell Immunol, 2020, 347: 104008

[12] Janakiram M, Chinai JM, Fineberg S, et al. Expression,
clinical significance, and receptor identification of the
newest B7 family member HHLA2 protein. Clin Cancer
Res, 2015, 21(10): 2359-2366

[13] Mohammadi A, Najafi S, Amini M, et al. The potential of
B7-H6 as a therapeutic target in cancer immunotherapy.
Life Sci, 2022, 304: 120709


https://doi.org/10.1038/s41577-020-0275-8
https://doi.org/10.1186/s12943-019-1091-2
https://doi.org/10.1016/j.cell.2023.03.006
https://doi.org/10.1158/1078-0432.CCR-16-3001
https://doi.org/10.3390/molecules27113545
https://doi.org/10.1186/s13045-022-01325-0
https://doi.org/10.1007/s00432-017-2346-1
https://doi.org/10.1038/nri2326
https://doi.org/10.1186/s13045-022-01364-7
https://doi.org/10.1186/s13045-022-01364-7
https://doi.org/10.1016/j.cellimm.2019.104008
https://doi.org/10.1158/1078-0432.CCR-14-1495
https://doi.org/10.1158/1078-0432.CCR-14-1495
https://doi.org/10.1016/j.lfs.2022.120709

FFE, & BTER S MR T 2 - 289 -

[14] Su Q, Du J, Xiong X, et al. B7-H7: a potential target for
cancer immunotherapy. Int Immunopharmacol, 2023, 121:
110403

[15] Kinnel B, Singh SK, Oprea-Ilies G, et al. Targeted therapy
and mechanisms of drug resistance in breast cancer.
Cancers, 2023, 15(4): 1320

[16] Banyard J, Bielenberg DR. The role of EMT and MET in
cancer dissemination. Connective Tissue Res, 2015, 56(5):
403-413

[17] Yeung KT, Yang J. Epithelial-mesenchymal transition in
tumor metastasis. Mol Oncol, 2017, 11(1): 28-39

(18] Wi, . fefeisift e 1 B7-H s kg
LT FR IR, R4 244, 2019, 32(5):
536-539

[19] Cherif B, Triki H, Charfi S, et al. Immune checkpoint
molecules B7-H6 and PD-L1 co-pattern the tumor
inflammatory microenvironment in human breast cancer.
Sci Rep, 2021, 11(1): 7550

[20] Ishibashi M, Tamura H, Sunakawa M, et al. Myeloma
drug resistance induced by binding of myeloma B7-H1
(PD-L1) to PD-1. Cancer Immunol Res, 2016, 4(9): 779-
788

[21] Patel SP, Kurzrock R. PD-L1 expression as a predictive
biomarker in cancer immunotherapy. Mol Cancer Ther,
2015, 14(4): 847-856

[22] Liu S, Wang H, Shao X, et al. Advances in PD-1 signaling
inhibition-based nano-delivery systems for tumor therapy.
J Nanobiotechnol, 2023, 21(1): 207

[23] Kim W, Chu TH, Nienhiiser H, et al. PD-1 signaling
promotes tumor-infiltrating myeloid-derived suppressor
cells and gastric tumorigenesis in mice. Gastroenterology,
2021, 160(3): 781-796

[24] Alsuliman A, Colak D, Al-Harazi O, et al. Bidirectional
crosstalk between PD-L1 expression and epithelial to
mesenchymal transition: significance in claudin-low
breast cancer cells. Mol Cancer, 2015, 14(1): 149

[25] Wang L, Yang C, Liu X, et al. B7-H4 overexpression
contributes to poor prognosis and drug-resistance in triple-
negative breast cancer. Cancer Cell Int, 2018, 18(1): 100

[26] Ock CY, Kim S, Keam B, et al. PD-L1 expression is
associated with epithelial-mesenchymal transition in head
and neck squamous cell carcinoma. Oncotarget, 2016, 7
(13): 15901-15914

[27] Wu X, Li Y, Liu X, et al. Targeting B7-H1 (PD-L1)
sensitizes cancer cells to chemotherapy. Heliyon, 2018, 4
(12): 01039

[28] Pardoll DM. The blockade of immune checkpoints in
cancer immunotherapy. Nat Rev Cancer, 2012, 12(4):
252-264

[29] Mellman I, Nelson WIJ. Coordinated protein sorting,

targeting and distribution in polarized cells. Nat Rev
Mol Cell Biol, 2008, 9(11): 833-845

[30] Chen DS, Irving BA, Hodi FS. Molecular pathways: next-
generation immunotherapy—inhibiting programmed death-
ligand 1 and programmed Death-1. Clin Cancer Res,
2012, 18(24): 6580-6587

[31] Akbari O, Stock P, Singh AK, et al. PD-L1 and PD-L2
modulate airway inflammation and iNKT-cell-dependent
airway hyperreactivity in opposing directions. Mucosal
Immunol, 2010, 3(1): 81-91

[32] Picarda E, Ohaegbulam KC, Zang X. Molecular pathways:
targeting B7-H3 (CD276) for human cancer immunother-
apy. Clin Cancer Res, 2016, 22(14): 3425-3431

[33] #K B, H, XU, e s 7y 5 B7-H37E MR iR
PRSI, ARSI T SIRIR, 2021, 28(4): 692-
696

[34] Zhang T, Jiang B, Zou ST, et al. Overexpression of B7-H3
augments anti-apoptosis of colorectal cancer cells by
Jak2-STAT3. World J Gastroenterol, 2015, 21(6): 1804-
1813

[35] Liu F, Zhang T, Zou S, et al. B7-H3 promotes cell
migration and invasion through the Jak2/Stat3/MMP9
signaling pathway in colorectal cancer. Mol Med Rep,
2015, 12(4): 5455-5460

[36] Zhang P, Chen Z, Ning K, et al. Inhibition of B7-H3
reverses oxaliplatin resistance in human colorectal cancer
cells. Biochem Biophys Res Commun, 2017, 490(3):
1132-1138

[37] 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

[38] Scribner JA, Brown JG, Son T, et al. Preclinical
development of MGCO018, a duocarmycin-based anti-
body-drug conjugate targeting B7-H3 for solid cancer.
Mol Cancer Ther, 2020, 19(11): 2235-2244

[39] MacGregor HL, Ohashi PS. Molecular pathways: evaluat-
ing the potential for B7-H4 as an immunoregulatory
target. Clin Cancer Res, 2017, 23(12): 2934-2941

[40] Mortezaee K. B7x in cancer immunity and immunother-
apy. Int Immunopharmacol, 2023, 118: 110133

[41] YinY, Shi L, Yang J, et al. B7 family member H4 induces
epithelial-mesenchymal transition and promotes the pro-
liferation, migration and invasion of colorectal cancer
cells. Bioengineered, 2022, 13(1): 107-118

[42] Emaldi M, Nunes-Xavier CE. B7-H4 immune checkpoint
protein affects viability and targeted therapy of renal
cancer cells. Cells, 2022, 11(9): 1448

[43] Chen Y, Mo J, Jia X, et al. The B7 family member B7-H6:
a new bane of tumor. Pathol Oncol Res, 2018, 24(4): 717-


https://doi.org/10.1016/j.intimp.2023.110403
https://doi.org/10.3390/cancers15041320
https://doi.org/10.3109/03008207.2015.1060970
https://doi.org/10.1002/1878-0261.12017
https://doi.org/10.1038/s41598-021-87216-9
https://doi.org/10.1158/2326-6066.CIR-15-0296
https://doi.org/10.1158/1535-7163.MCT-14-0983
https://doi.org/10.1186/s12951-023-01966-4
https://doi.org/10.1053/j.gastro.2020.10.036
https://doi.org/10.1186/s12943-015-0421-2
https://doi.org/10.1186/s12935-018-0597-9
https://doi.org/10.18632/oncotarget.7431
https://doi.org/10.1016/j.heliyon.2018.e01039
https://doi.org/10.1038/nrc3239
https://doi.org/10.1038/nrm2525
https://doi.org/10.1038/nrm2525
https://doi.org/10.1158/1078-0432.CCR-12-1362
https://doi.org/10.1038/mi.2009.112
https://doi.org/10.1038/mi.2009.112
https://doi.org/10.1158/1078-0432.CCR-15-2428
https://doi.org/10.3748/wjg.v21.i6.1804
https://doi.org/10.3892/mmr.2015.4050
https://doi.org/10.1016/j.bbrc.2017.07.001
https://doi.org/10.1038/s41388-018-0407-9
https://doi.org/10.1158/1535-7163.MCT-20-0116
https://doi.org/10.1158/1078-0432.CCR-15-2440
https://doi.org/10.1016/j.intimp.2023.110133
https://doi.org/10.1080/21655979.2021.2009411
https://doi.org/10.3390/cells11091448
https://doi.org/10.1007/s12253-017-0357-5

- 290 -

CEMLEY 2024524485218

[44]

[45]

721

Kaifu T, Escaliére B, Gastinel LN, et al. B7-H6/NKp30
interaction: a mechanism of alerting NK cells against
tumors. Cell Mol Life Sci, 2011, 68(21): 3531-3539
Yang S, Yuan L, Wang Y, et al. B7-H6 promotes cell
proliferation, migration and invasion of non-hodgkin
lymphoma via Ras/MEK/ERK pathway based on quanti-
tative phosphoproteomics data. Onco Targets Ther, 2020,
13: 5795-5805

Chen L, Feng J, Xu B, et al. Expression of B7-H6
expression in human hepatocellular carcinoma and its

[47]

[48]

(49]

clinical significance. Cancer Cell Int, 2018, 18(1): 126
Zhang B, Sun J, Yao X, et al. Knockdown of B7H6
inhibits tumor progression in triple-negative breast cancer.
Oncol Lett, 2018, 16(1): 91

Wu F, Wang J, Ke X. Knockdown of B7-H6 inhibits
tumor progression and enhances chemosensitivity in B-
cell non-Hodgkin lymphoma. Int J Oncol, 2016, 48(4):
1561-1570

Yuan L, Sun L, Yang S, et al. B7-H6 is a new potential
biomarker and therapeutic target of T-lymphoblastic
lymphoma. Ann Transl Med, 2021, 9(4): 328


https://doi.org/10.1007/s00018-011-0802-7
https://doi.org/10.2147/OTT.S257512
https://doi.org/10.1186/s12935-018-0627-7
https://doi.org/10.3892/ol.2018.8689
https://doi.org/10.3892/ijo.2016.3393
https://doi.org/10.21037/atm-20-5308

