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B7-H3 7> Fifiit SIRT1/p53 155 &2 M 35 /Nt f s 40 B 2
HoOF, BeIER 4 WL B WL mEUEY, KRR, B, BRslog 4
CRBERNR S B ERE | IR IS W et . S Kk, “4impl, &
230601; 2 ZRIEFLRZE G ~IRIKEE 0t , & E 230032)

BE B WAHEAM OB Sirtuin-1 (SIRT1) /p53 15 5@ AW RS54 1 B7-H3 #l
HAE N (NSCLC) 4R - iIfER] . A3% GEPIA 2 PG TH T B7-H3
FRILIKFH) NSCLC B MAAE T, BT ST (GSEA) F T4 M i 12 F: K 4
&f B7-H3 4y T B E SR E; 75 NSCLC f) AS49 4t & Piaik B7-H3, il Western blot £
I SIRT1 F1 p53 B HARIAKF; 1E AS49 Al id Rk B7-H3, Eid Annexin V/PI W44 f5
TR S BT AR T3 AS49 it Kk B7-H3 JFiik SIRTI, i#id Western blot 4373
Rl p53 T A EE E B UMUK ER-2 (Bel-2) Ml Bel-2 A% X A (Bax) [IFikK
F, Annexin V/PT W4 G i ARANAR WA TR . G5R B7-H3 ik 4l i) Sk A 47 1)
W FE IR TARRIAZH (P<0.01); B7-H3 .3 5 AL R IH 1215 ‘5@ 2% J p53 15 5@ 15 (P<0.05);
XML, B7-H3 ki) SIRT1 FEEKIERE T, p53 3 Eid (3 P<0.001); 1M
i FIE B7-H3 B3 L SIRT1 FEAEIE (P<0.05), Fifl p53 FRik (P<0.01), T IE A
A Bel-2 5 Bax [HLEEZE T (P<0.001); Annexin V/PI X Y%L iR it %% B7-H3

(13.87%+0.82%) 1] A549 AU T- AT HRZH (26.72%+4.13%) TP (P<0.01); fEIFE
15 B7-H3 B &, @ik SIRTT &35 W A0 T (P<0.05), p53 & FIRIA L (P<0.001),
Bel-2/Bax HJHAE W EBFK (P<0.001). %518 B7-H3 2 Fidid SIRT1/p53 155 &AM
NSCLC 41,
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B7-H3 molecule inhibits apoptosis of non-small cell lung cancer cells via the
SIRT1/p53 signaling pathway
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Abstract Objective To explore the role of the histone deacetylase Sirtuin-1 (SIRT1)/p53 signaling
pathway in promoting apoptosis of non-small cell lung cancer cells (NSCLC) induced by the co-
stimulatory molecule B7-H3. Methods The GEPIA 2 platform was used for survival analysis of
NSCLC patients based on B7-H3 gene expression levels. The Gene Enrichment Analysis (GSEA)
method was used to analyze the enrichment characteristics of B7-H3 molecules in the gene set of
cell apoptosis. In the non-small cell lung cancer A549 cell line, B7-H3 was knocked down, and the
protein expression levels of SI/RTI and p53 were detected by Western blot. B7-H3 was
overexpressed in A549 cells and the apoptosis rate was analyzed by flow cytometry after Annexin
V/PI double staining. Overexpression of B7-H3 and knockdown of SIRTI were performed in A549
cell line. The expression levels of p53 and apoptosis-related proteins B-cell lymphoma/leukemia-2
(Bcl-2) and Bcl-2-associated X protein (Bax) were detected respectively by Western blot. Cell
apoptosis rate was analyzed by flow cytometry after Annexin V/PI double staining. Results The
overall survival of the B7-H3 high-expression group was significantly lower than that of the low-
expression group (P<0.01). B7-H3 was significantly enriched in the cell apoptosis signaling
pathway and the p53 signaling pathway (P<0.05). Compared with the control group, the expression
of SIRT1 was significantly downregulated, and p53 was significantly upregulated in the B7-H3
knockdown group (both P<0.001). Overexpression of B7-H3 significantly up-regulated SIRT1
protein expression (P<0.05), down-regulated p53 expression (P<0.01), and markedly increased the
Bcl-2/Bax ratio of apoptosis-related proteins (P<0.001). The results of Annexin V/PI double
staining showed that the apoptosis rate of A549 cells with overexpressed B7-H3 decreased (the
apoptosis rate of the control group was 26.72%+4.13%, while that of the B7-H3 overexpression

group was 13.87%+0.82%; P<0.01). In B7-H3-overexpressing cell lines, SIRT1 knockdown



significantly reversed apoptosis (P<0.05), up-regulated p53 protein expression (P<0.001), and
markedly reduced the Bcl-2/Bax ratio (P<0.001). Conclusion B7-H3 molecule inhibits the
apoptosis of non-small cell lung cancer cells via the SIRT1/p53 signaling pathway.
Key words non-small cell lung cancer; cell apoptosis; co-signalling molecules; B7-H3; SIRT1;
p53
Fund programs National Natural Science Foundation of China (No. 82404970); Natural Science
Research Project of Anhui Educational Committee (No. 2023AH053170); Clinical Medical
Research Translational Project of Anhui Province (No. 202304295107020019).
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FEA BRI, B e d5e WL AE 2 —, R e AR OCPE T 2R N . 2022 4F, 4
BRBTHG R BT 250 T3, o5 BT R ET AR B 12.4%: i sE TR BI 204 180 JI N,
AT RESE TR B 18.7%M . JE/NAfdE (non-small cell lung cancer, NSCLC) Afiit
e EERTY, 25l 85%P BT [HYE4 3 (B7homolog 3, B7-H3) & WHFEE S 4
T BT EHEZEK— R, EZFEMAEE Y RERE, H5ARNIRKTUGHER. JIERE
BT 7 1 Csirtuin-1, SIRT1) /& — oM B iz I B2 0% — 4% R (nicotinamide adenine
dinucleotide, NAD") KT 1 5 CBEALEY, ©7E 2 Fhdi i o) st b A3 = 2R,
Z 54010 4. DNA 45205 /8. AR TR E s 720, Sapr iR e SIRT @i 2
CIFAR S AR SR AR T p53, pS3 SN TR 2SR E UIARSS, AR T EA
Bel-2 9% X K (Bcl-2-associated X protein, Bax). p53 AT HER T (p53 up-
regulated modulator of apoptosis, PUMA ). Bcl-2 f591/75:4% 8 1 (Bcl-2 antagonist/killer, Bak)
SR, PUETIEA B 4K EE-2 (B-cell lymphoma-2, Bcl-2). B 4tk LR —HE kK

(B-cell lymphoma-extra large, Bcl-x1) {&FIAES, (e at iR i kA KR . AU AT

FARE 7RI B, B7-H3 RIE L Bl AR UL B3-SR 1 B 5 5 @ 2% (Phosphatidylinositol
3 - Kinase/Protein Kinase B signaling pathway, PI3K/AKT signaling pathway) i SIRT1. X,
B7-H3 & 758 5d SIRT1/p53 15 Sl B30 NSCLC 40 M T H il i oK e B . AT 7t ol i 1%
if SIRT1/p53 {5 5K AE B7-H3 2 T NSCLC 4o -+ KI/EF, A NSCLC HIRIT i
BT HIHE
1 #HRETTE
1.1 SERR R

NSCLC 4iHutk A549 4l ( BigE AT ARAIRAFD; RPMII640 itk (i



AR HIR AR, 525 L210KD. Ja2F g (£F Gibeo A ], 515 : 16140089);
0.25%JAFH AL . RIPA 2. BCA EEKENE R & (LIRS REMEAREGRA
"], Tr%5: C0201. POO13B. P0012); A =ik & ( il UEAM A IREHL A F], 5.
BB-4101); B7-H3 Hiifk. p53 #ifk (JiH Abcam A#], $8'5: ab227670. ab75754); SIRTI
Puik. Bel-2 itk (3£ Cell Signaling Technology A, $85: 9475T. 3498S); Bax Pifk
(RN =AM ARARAT, 85 60267-1-Ig); P-actin Fifk. L=FEHik (H+L) HRP.
2PN (H+L) HRP (E[E Affinity A%, $2°5: BF0198. S0001. GAMHRP-015); Jet
Prime # %7 (3¢[H Thermo Fisher A®], #t%5: 101000046); if3Kik B7-H3 ik (_Liff
I ARG PR A T CCDS32288.1, 1605bp). Mk SIRTI ki ( i ) 25 ARG
P2 &) s siSIRTI: 1E X HE 5’ -GCGGGAAUCCAAAGGAUAATT-3 ' |, Jk X% 5' -
UUAUCCUUUGGAUUCCCGCTT-3" ); il B7-H3 JFUkL (_RifgA: TAM) TREH AR R S5 A B
ANHE]; siB7-H3: 1E X BE 5’ -CUGAAACACUCUGACAGCAGCAAAU-3' |, x XHE 5' -
UUUGCUUGUCAGAGUGUUUCAGTT-3" );
1.2 SERYAR

M FRAE (g ARSI T R BR AR, A5 . HF90 /HF240); Western blot it
A (EIRAERBARAR, 5. JS-1070PEV); JARAMMAL (EE U152 4 R EF IR

A7), A5 C07821);

1.3 ik
1.3.1 &EWfE B%Hr

GEPIA 2 V&2 —MET MR AT TH, $24t 73T TCGA M GTEx il /&
Hh BRI REAS 1 R Rk 0. AW Ui GEPIA2 P&, X NSCLC BT T & T
B7-H3 R RIEKFIIEAZ 0T FEREEHEHT (gene set enrichment analysis, GSEA) 7
W& —Fh ISR 5L & SR AT S0k, F TPl — 490050 1 S B DR 7 e 3R AL HE e (1 S DR ) 3+
IAEGL, LA RS R o R A R s A B . AR FLidId GSEA 434, 40 #ih 5 B7-H3
RIME T R AR, AIMHE 5 HA KGR
1.3.2 HlifasEss

¥ NSCLC 4iffatk A549 4ifLARE% 3 M, BT 10% R ME. 1%H-#HHERN
RPMI1640 153731, BT 5%C0,. 37°C. 100% AR FE (I8 7240 b T35 9%, WS4

B REFREGE MG R, SRR LR

1.3.3 4Hffa sy dHABE gL

il



1 A549 AHHILL 1 X100 NALRVE LRSI M 2 6 fLtRh, FrA it & 2 70%~80%
If, {8 Jet Prime % GLisAf), 42 HEH UL B EAT e 4% o (I (i Rk B7-H3 UKL i)k SIRTI
JRORL B 7 B RL 8] R L3 7 B 25 B R AT BR A A AT M B B, I B7-H3 JFURLH LR
TAM THEHEARMRSGA R A #EE M. BTSN (negative control, NC) 4H (IIAZ#Hi
Fi 2.5 ng/FL) mi B7-H3 4 (si-B7-H3 4, MARIK B7-H3 1f] si RNA 2.5 pg/fL). BT
& (negative control, NC) 20 (IIAZSEH KL 2.5 pg/fL)+ 1 3RIE B7-H3 41 (OE-B7-H3 4,
INIE2RIE B7-H3 FikL 2.5 ng/fL) i3k B7-H3+rmiid SIRTI 21 (OE-B7-H3+si-SIRT1 41,
TNk B7-H3 ki 2.5 png/fL, R SIRTI 1Y si RNA 2.5 pug/fL), B4 IE 3 % 1
TN 4 uL Jet Prime fig 454 423X 5 A1 200 pL Jet Prime #4222 phil, VR&JGEE 10 min J5
IINAH R AL PR AL
1.3.4 A0 AR RS 0 20 B 7 =

¥ 6 SLARN AN L RICEE S 5 mLEP &, 6 FLBREESLINA 500 pL JERE, JRA 37 °C
B2 F0H AL 1~2 min, JON 1 mL ARG FRIEL AL, BEWIT R SN, B4
WA SmLEP &, JiE B CHLEL 1000 r/min &0 5 min, FF A PBS ¥k 2 1k, I
B 2 maE S, BEL 1X10°MNH. %85 H 400 uL Annexin V456 B B 41,
FFE NN 5 uL Annexin V-FITC e 52IR5) 5 I0CE 4 °COKFEEIEHE E 15 min, FAIA 5L
PI QeI 5], TR 4 °CORFA BT & 5 min. oo LA
1.3.5 Western blot 324

W S LHANA LA 1 X 106 AYFLI S BERB) 18R 2 6 FLAP, Rl BEIR 90% 0, IsE FiF
S, JEF GRS TSNS EEAR AL, F PBS BEdk 3 IXJEHEH 2 1.5 mLEP B, Rl
4 RIPA 58Z4f#W A1 PMSF [ 4 (RIPA : PMSF=100 : 1) ¥4Il & &, JE 4°CUkF 7
SPERANNL 30 min A, HELYRAMITE. A5 4°C. 14000 r/min 2.0 30 min. W
BB BCA IR & E & VR . AR HE BCA 25 S NAR R AR 5 X & A _EREZEnd
WCE A FEW  SXEA ERZME=4 : D, IRGIRAJGTE 100 °CHIZK 4 & 10 min,
i A e Ak, KRB AR E ARG T RO A, JFSCE AE-80 °CUKAE T IR A7« BEAT
SDS-PAGE #Efik ik, #E4L AL S pL EEFES, KSR EHEOE 2 PVDF IE, ¥
NGRS R, &R AT 30 min, TBST iE¥EA 3 K, IR 10 min. —HidRIL U
PiIATHRE (B7-H3 Fi4k 1 1 500, p53 Hifk 101000, SIRTI Fiifk 1 : 1000, Bel-2 Fiifk 1 :
1 000, Bax #ifK 1 : 1 000, B-actin H/fE 1 :5000). —HFEHXLET 4 cCOKFEER.

TBST i&¥esk7 3 YK, BHX 10 min, Z{EFHE —PrlhFEHif (H+L) HRP1 : 3000, I=EHt



/N (H+L) HRP1 : 3000]1.5h, FRH TBST iGHe4c 3 ¥, AR 10 min, 5 Jq N5
AT 2% Bk
1.4 GiihSabs

8T Flowjo 10.8 Xyt X4 RkAT 70t Sl El; Imaged 3 A4 Western blot S35 25 HLidk

AT AT (R GraphPad Prism 9 BAFREATHudl 70 Hr Sl B, 2 SEIR A 3 K, Bt i

(X +s)Kow, WARLERA ¢ 5%, Z“HRHARREKTZSIT. P<0.05 NEFFSI#
2 R

2.1 B7-H3 540l E T @ B ARt 1T

FH GEPIA 2 *F & 743 #T B7-H3 mRNA #iE/KF5 NSCLC BEAATEH KR A
962 112 5434, DARZKPmE T A8t @i 4, T 8RR . 4R
/K B7-H3 BFRIEAAEAAELTI (overall survival, 0S) K TRRIEL (P<0.01, Kl 1A).
GSEA 717, B7-H3 #ikBE & EMEMPHTAS 58 % EbrdEih 5 93 (normalized
enrichment score, NES): 2.33, P<0.05, & 1B/ p53 #2115 Z @ # L (NES: 2.26, P<0.05,
K 1C). LL R4 KM, B7-H3 m#Rik 5 NSCLC & A RWEH K, HHH B7-H3 ST
DI AN pS3 A5 5 W A

& 1 B7-H3 RIE/KFX NSCLC BHAEFHUS I M K BT-H3 RIEMKESEEE GSEA
ST
Fig.1 The impact of B7-H3 expression levels on the prognosis of NSCLC patients and GSEA
analysis of B7-H3-related signaling pathways
A: Survival curves of NSCLC patients with high and low expression of B7-H3 (P<0.01); B, C:
GSEA analysis showed that the apoptosis and p53 signaling pathways were significantly associated

with B7-H3.



2.2 R B7-H3 %t SIRT1/p53 8B I

NERFT B7-H3 5 SIRT1/p53 il %2 [AIF AT K R, 1B Western blot SL36 WK B7-H3 il
)5 SIRT1. p53 MEHRAEN. 48R ExR, SXEAM, si-B7H3 4 SIRT1 Kik &
E T (=787, P<0.001), p53 FiLEFH LA (,=10.73, P<0.001) (K 2), $&/x B7-H3 4

FIH4% NSCLC 4 ffy SIRT1/p53 JH %,

&2 Western bloti M RRB7-H3 (& ARAKF A HKBEE ST E
Fig.2 Western blot detection of B7-H3 protein expression levels and grayscale value statistics
after B7-H3 knockdown.

a: NC group, b: si-B7H3 group; ***P<0.001 vs NC group.

2.3 dFE B7-H3 ¥t NSCLC A T IS mM

NARFL B7-H3 % NSCLC 4HM i T-HI520, A Western blot RlFiL 3IA B7-H3 HI%L
F, 4 B7-H3 MEAREKPFIHE T NC 4 (1331, P<0.001, & 3A). {ffH Annexin
V/PL UG, IR AR A AR T . 25 R 3R], 5 NC 4 (26.72%+4.13%)
FHEL, OE-B7H3 41 (13.87%+0.82%) ZHAFT R FFE (=5.29, P<0.01), #&/~ B7-H3 #i

T (& 3B).



B 3 iRE B7-H3 XF NSCLC AT
Fig.3 The effects of B7-H3 overexpression on the apoptosis of NSCLC cells
A: Western blot detection of protein expression levels and grayscale value statistical analysis of
B7-H3 overexpression; B: Flow cytometry detection of cell apoptosis; a: NC group, b: OE-B7-H3

group; **P < 0.01, ***P <0.001 vs NC group.

2.4 B7-H3 i@iT SIRT1/p53 15 5 AE NSCLC 40/ E T

I AH AR o b S AR T2, 45K NC 4 (27.13%+3.57%) H L,
OE-B7-H3 4 (15.04%+1.31%) UM T-H T (=6.32, P<0.01), {H OE-B7-H3+si-SIRT1
£ (20.81%+1.43%) % L OE-B7-H3 H4H M & 12 Z 51 (=2.02, P<0.05, ¥ 4A). ] Western
blot SZIGRE—BI0IE (K 4B), 45 EKH 5 NC 4Lk, OE-B7-H3 4 SIRT1 £ 13k i,
p53 KIRIE i (=3.03, P<0.05; =3.84, P<0.01), HiAT-EHEH Bel-2 5 TR A Bax Lt
HFtE (=421, P<0.001); {EiEERIE B7-H3 AR, @K SIRTI 1% p53 FRIAFIFH121E
A [ Bel-2 5 Bax HJHMH (=4.20, P<0.001; =4.47, P<0.001). LA 45588 B7-H3

BT SIRT1 W#% ps3 ik, Filid SIRT1/pS3 155 @ EEHIH| NSCLC 4T,



& 4 B7-H3 it SIRT/p53 1558 3% NSCLC U1
Fig.4 B7-H3 regulated the apoptosis of NSCLC cells through the SIRT1/p53 signaling
pathway
A: Flow cytometry detection of cell apoptosis; B: Western blot detection of B7-H3, SIRT1, p53,
Bcl-2, and Bax expression levels and grayscale value statistical analysis of A549 cells; a: NC group,
b: OE-B7-H3 group, c¢: OE-B7H3 + si-SIRT1 group; *P<0.05, **P<0.01, ***P<0.001,

##x%P<(),000 1 vs NC group; “P<0.05, ##P<0.001vs OE-B7-H3group.

3 Wig

AW E SR GEPIA 2 P& iH73T B7-H3 RIAM NSCLC B&E AEAFRI T, 4
IR B7-H3 MRk NSCLC 38 A7 5 WK TRRIA 3, B B7-H3 J& NSCLC &
FHIEA R E . A A IO 78 45 U8k R, NSCLC 4R B7-H3 4 T ¥ i i
PI3K/AKT. JAK2/STAT3 Fl Raf/MEK/ERK1/2 %5 % Flif5 5@, it NSCLC 4 fri 54 .
LR LA T4 AR . H B7-H3 RIE/K-F 5lilE EGFR-TKI #1677 4% K Ak 2454775
FHORHERY, X BeRf 5 25 RARHE R T B7-H3 4314 NSCLC M . AWt TExn 40 s 5 i@
BT GSEA /Wi RIL, B7-H3 3% 5 AR AN T M9S5S 08 & pS3 (558 I, it
—BHIR T B7-H3 W] AEIEE 0 4 B T RS A T R AR . Li et all'V i ST ikl 4
M BiZRIE B7-H3 o Fla R EAKE 73244 (EGFR) Ml ERK1/2 Bf#{k/KF (p-ERK1/2)



BE—BHEN, Sun etal™ 8 5T LR B7-H3 AT LU 5 2752 5 AR LA FE i) B e 0 )
T, XL E NSCLC 4 i RAFAE A Feidt— PR 5T

BEAT A 7O AR B, Bel-2 8 ik BH LE (2 8 T Rl AN A o i 2 4 e i 4t R 120 A
., Bax BRI IR SME I EE MR A MIE TS, Bel-2 5 Bax [MLLEGE 1 4%t
TS S BURE . AT, dRIEX B7-H3 11 Bel-2 3 Fifl Bax K, S Bel2 5
Bax ¥ LU AE T &1, B 240 NSCLC 203 12 o A7 WF 713144 3 75 45 B 98 ( colorectal cancer,
CRC) 4iffi, B7-H3 MERIASHIHTEE Bel-2. Bel-xl RIARIEMX, HREMTEA
Bax Rik 2 UMK, R EAHFIEA . HACIESNTRIE B7-H3 BT EIE JAK2-
STAT3 {55145 CRC 4T ya To1E D, (HiZHLH R A 7E NSCLC RIEVE A ik —2

AR R AT AT A B, NSCLC 40 f B7-H3 7] LUE it PI3K/AKT 3@ #4145 SIRT1.
TEARRFFH, #E—20 %I B7-H3 #4% SIRT1 "] #ifi] NSCLC 40 1. SIRT1 72 F 4 g 9
T RAE B, R RAEZER . A R4 i 3 4 2S5 40U S). SIRT 1 38 A LAY 2 FhfE
53 PR HE R ) 5 2E R &, Yamakuchi et all'V BN SIRT1 i k45 o A0 MU T ) R 2
Zhang et all'Z B SIRT1 il i STAT3/MMP-13 {55 i B 31| B I (3 58 A 4% 5% - Wang et all2®]
FIBF 7 FRESE SIRT iid p53/miR-101/KPNA3 FifE#E45 B 7w & £ R, SIRT1 & 75il
b R E NSCLC RAEME A fdt— ot

AW T, fE1d Fik B7-H3 B9t FE SIRT! J5, NSCLC 4R p53 & [ Fk i,
YNRLPE TN, UE T B7-H3 AT LUE LR SIRT1/pS3 42 RIMEI G T p53 =& AN
MYREE, 2 5000 RERT . TR DNA &R S FR09, 7R 40 ROBURI RRE B, A%
W p53 B AR A S, AT AR T S L B DR e S N0, SIRTL 5@ i A NAD it
(77 :UTE o o RR-382 R Ak LAY p53 2k AWM, FRAK pS3 AURL Fim e, MR PR T
TR AW p21 CHIALE NI A1 psS3 AT PUMA (ETZIRTI57D IFRIE. Kk, SIRTI
AT LM pS3 M 20 IR R TR0, Z AR ps3 FENRR N B, BaE p21.
PUMA I Bax 55 2 PR R 5%, 0105 S 40 B JA WA RELTT S 2 ANy T2, G i e ps3 af
3k B9 AGS A 222, 7EARFFEH B7-H3 it i SIRT1, {# p53 2 ZBHLEN, &
ELIATAT M S A IR, Bel-2/Bax W HE T &, &4l NSCLC 4 AT,

i LNk, AWFREREN], B7-H3 701 A Ol 0% SIRT1/p53 @422k 1 # i) NSCLC
AT, BTSSR BT-H3 S IR R (E LB T S B I, RO I

& NSCLC a1 25 it T E T 1A, X NSCLC RAHEIRTT T3
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