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Abstract: [ Purpose | To investigate the regulatory effect of FOXJ2 on PD-L1 expression in gastric can-
cer(GC). [Methods | Bioinformatics methods were performed to screen transcription factors for regulating
PD-L1. The expression of FOXJ2 and PD-LI in GC specimens was detected by qRT-PCR and Western
blot. The relationship between FOXJ2 and CD8* T cell was explored by immunohistochemistry and im-
munofluorescence. The ChIP experiments were conducted to verify the interaction between FOXJ2 and
PD-L1 promoter. Co-culturing GC cell and T cell were used to detect the killing ability of T cells on tu-
mor cells. Flow cytometry was used to detect the expression of PD-L1 in tumor cells and the expression
of TNF-a and TFN-y in T cells. [Results ] JASPAR and PROMO databases predicted 24 candidate tran-
scription factors that may regulate PD-L1. The cancer public databases showed that the expression of
FOXJ2 and PD-L1 were positively correlated (P<0.05) in GC. The high expression of FOXJ2 correlated
with poor GC patient prognosis (P<0.01). The tissue microarrays revealed that the expression of FOXJ2
in GC tissues was higher than that in adjacent tissues, and it was positively correlated with the expres-
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sion of PD-L1 (R=0.629, P<0.01). The expression of PD-L1 decreased if FOXJ2 was downregulated by
siRNA in GC cells. ChIP experiments confirmed the direct interaction between FOXJ2 and PD-LI gene
promoter region. When FOXJ2 was downregulated, the killing ability of T cells on tumor cells was en-
hanced; the expression of PD-L1 decreased in tumor cells, whereas TNF-a and IFN-y increased in T
cells. [Conclusion] FOXJ2 is closely related to the survival and prognosis of patients with gastric can-
cer, and blocking the transcriptional regulation of FOXJ2 on PD-L1 is expected to be a new im-

munotherapy target in GC.
Key words: gastric cancer; immunotherapy; FOXJ2; PD-L1
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Yy2f W R S S = KR A BT A A S A
10% fif 2F 1ML 7 (35 [ Gibeo) [ DMEM 15 37 3 (3%
Gibco) 8573 , I8 T 37 °C.5% CO, {iFHi+ .
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P AR B R 412U B (DC-Sto01035) 11 H
Avilabio A ] (WETGE), WEKA 40 > HEA
2140 B AH SRR MR 2L SR REAS L i g 2L
J 08 T AT REZR A I DR RS B 24 b ¥ 8o E#ibRic,
A BB YAV TR 75 40 B e B A0 A I AR I
IR BRAE JE UL http : //www.avilabio.com/public/details?
productld=59162&searchText=dc-sto01035
1.3 HpEH 5L

FOXJ2 19 siRNA F1 B4 %F B siRNA - (rf [E 2
BRI I G B S U4HT o MKN4S 4 i 42 Fh 75 75
LR, 24 40 J @l A 38 30%~50%F , FOXJ2 [ siR-
NA F1BHE X B 43 54 ] GP-Transfect mate (H [E 7
) REYLANML, FEYLJE 48 h A1 72 h 4 4RI RNA
FVEE (R AT R 225050 . siRNA 51 )F 80 an T .
FOXJ2-siRNA-1F ;: GUUCCUAUUGGACAAUUGATT;
FOXJ2-siRNA-1R : UCAAUUGUCCAAUAGGAACTT;
FOXJ2-siRNA-2F ; GCAUUGAGCAGUCACAAUUTT,
FOX]J2-siRNA-2R : AAUUGUGACUGCUCAAUGCTT;
FOXJ2-siRNA-3F ; CAUCACAUUGCCAAUCUGUTT;
FOXJ2-siRNA-3R: ACAGAUUGGCAAUGUGAUGTT,
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0 1% 1k Yk % 28 I (BioLegend , #421002) X 4if Jifd 1t
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fUm PD-L1 W56 56 15 H TIMER 4 /% (https ./
cistrome.shinyapps.io/timer/) & ¥ K & FOXJ2 5
PD-L1 350 CE ; Uncoline 4l 1 (http : //www.
oncolnc.org/ ) K fg 78 FOXJ2 Fik 5 B B & W a0
K&, H Kaplan—-Meier PLOTTER % & % (https ./
kmplot.com/analysis/) 537 FOXJ2 iK1k 5 B @ 84
BALEH (overall survival,08) . B WK 3 @4 £
(first progression,FP)  #F J& J5 £ £7 ] (post progres-
sion survival , PPS) 1 K & .
1.13 Zitz4bE

K H SPSS20.0 B Geit s b, R AUE LY
bR 22 (wrs) Row | L B) L BCR BRI R U7 2293
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Y ik PD-L1 (% A AR JASPAR
1 PROMO %t ¥ J% i ¥& T IRF1 STAT4 FOXP3,
FOXJ2 4524 A~ ) PD-L1 9 %% 5 ¥ (Figure 1A),
TIMER %¥5 )% 45 5 % 5] FOXJ2 5 PD-L1 (£ 1k %
1E A5 (Figure 1B), UocoLne 4 46 /8 FOXJ2 %
REE T, H O R TS 22 (Figure 1C) . Ka-
plan—Meier PLOTTER 437 .7~ FOXJ2 R iL 5 H
i fB 1Y OS (FP PPS A5G (Figure 1D) ., FOXJ2 75§
P B B HGE , LR AT AT N — 5
PD-L1/PD-1 15 5 i P& A S fie 28 M ) 4G A 50 % 2
— BB T IR 5 T A S A R AT S 3 e 8 ik
S PRI IRATIN A 7E B A T FOX)2 i i
2 PD-L1/PD-1 155 % 5, {45 e 32 Wi 0 v 0B, DT
AR 2E s 200 L PO A7 30
22 FOXRRREREBEBREMEMXER

OS5 IE W L4V L FOXT2 A1 PD-L1 78 B g 4
Zrh i 2B R Ik (Figure 2A), G150 #r & B, FOX]2
1E B9 R BAA Ge i 5 L(P<0.001) (Table 1),
FOXJ2 7E B A b m 35 JF H FOXJ2 1R iE
=, PD-L1 A il &, FOXJ2 5 PD-L1 Ay 3k H
A A (R=0.6290, P<0.05) (Figure 2B), TIMER %X
P 2 — 7R, FOXJ2 1Y #2355 CD8* T 4 Jifg |
CD8* naiveT 4 fE KL 2 MAHC, H'5 M2 B g
L B T 20l (Treg) 7235 5 1E AH C (Figure 2C) , iX
—IEHEHE N FOXJ2 (1 155 22 15 1T BE A 28 b 98 1) e 328
W%, FOXJ2 Bk 5 CD8* T 40 il i I3 11 47 78 7 A
KKFZ, BRI FOX]2 y3RiA M=, CD8* T 4 Jd iy i i
% /b (Figure 2D) ,
2.3 FOXJ2 #1 PD-L1 £ BE M P R RIE

Western blot 325 i 7 , 7 5 968 20 s MKN45 |
PD-L1 Fil FOXJ2 25 F1 ¥ 52 5 334 (Figure 3A) . FIH
siRNA F{fit FOXJ2 J& ,PD-L1 W H £ ik & T &
(Figure 3B),qRT-PCR %5 4L .78 PD-L1 £ mRNA
ik T (Figure 3C),

F T EIE FOXJ2 XF PD-L1 A9 %5 s 4E &
i B U T 7 ChlP 525, Hok, 454
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Notes: A :PD-L1 targeted gene screened by JASPAR database and PROMO database ; B: TIMER database predicted the correlation be-
tween FOXJ2 and PD-L1 (CD274);C:The prognostic relationship between FOXJ2 and gastric cancer patients in Uncolnc database;D:
The relationship between FOXJ2 and OS,FP and PPS in patients with gastric cancer in Kaplan-Meier PLOTTER database
Figure 1 Database informations about FOXJ2 and PD-L1

Table 1 Expression of FOXJ2 in gastric cancer and
adjacent tissues

FOXJ2 expression

fE A TNF-oo Fl IFN-y B9 3235, 25 R | Ik FOXJ2
KGR A PD-L1 #38 PR E 27.0% 1

Group Positt : X P 34.0%, T T 4 B 59 TNF-o F1 IFN-y 2545 Fir |
ositive  Negative

e e 40 27 3 0001 T+, 435K 23.2%F1 25.9% (Figure SA~5B) ; [A] B, F

Adjacent tissues 40 1 0 FHI CCK-8 0 i 787 201 6 10 47 35 15 ., 2 9 0 40 M

Note : Statistical analysis was performed by the Pearson’s x* test

JASPAR #( ¥ J& (http ://jaspar.genereg.net/) , & {7 il
Wi FOXJ2 7€ PD-L1 5 8 F XA 4 4255 07 83
(ChIP1~4) (Figure 4A), #%& , X —14EX

AT Y WA, B SEIEE E L (P<0.05;P<
0.001) (Figure 5C) . X —45 it — LR W], T I8 e
4 L FOXJ2 1 2% 3k AT LA I Jib 9% 40 e vh 79 PD-
L1 K3 500 T 4038 o TNF-oo A1 TFN-y %5 %6} i 1

BT 4 SRR 9E 4T PCR Mg ARDIRETD D kit
LK S5 25 R oR |, 500 FOXJ2 B4 AL 568 3.
4 %P3 FOXI2 Bifkdl PCR $cffi 265 JkAE 3 W iR

TR R BE e rh W R R S 25T U] FOXJ2 RBIS 45 &

#| PD-L1 J& 8+ X 3 (Figure 4B~4C) ,

2.4 FOXJ2 7£ T {HAa 1 BhyEg 52 % H B Th B8
AT FOXI2 &, 4 H 5 A T 4157

I FH gt =X A L A Ao U0 i 96 8 B A PD-11 AT T 2
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Notes: A : Expressions of FOXJ2 and PD-L1 in gastric cancer and cancer adjacent tissues;B:The high and low expressions of FOXJ2 and PD-L1

in gastric cancer and its correlation;C:The correlation between FOX]J2 expression and T cell CD8*, T cell CD8" naive ,macrophage M2 and Tregs in
TIMER database ; D : Immunofluorescence results showed the relationship between FOXJ2 and T cell CD8*; *:P<0.001, vs normal tissues

Figure 2 Relationship between FOXJ2 and clinical porgnosis of gastric cancer patients
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Notes: A : Protein expression levels of FOXJ2 and PD-L1 in gastric cancer cell lines GES,AGS,SGC-7901 ,MGC-803,BGC-823 , MKN-28
and MKN-45;B: The protein expression levels of FOXJ2 and PD-L1 in MKN-45 cells after FOXJ2 was knocked out by small interference;
C: The mRNA expression levels of FOXJ2 and PD-LI in MKN-45 cells after FOXJ2 was knocked out by small interference; *:P<0.001,vs

negative control group

Figure 3 The expressions of FOXJ2 and PD-L1 in gastric cancer
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Notes : A : Predictive possible sites that FOXJ2 may bind to the PD-L1 promoter region;B:PCR agarose electrophoresis results of 4 pairs of spe-
cific primers;C:qPCR results of 4 pairs of specific primers; *:P<0.001,vs negative control group

Figure 4 CHIP experiment results of FOXJ2 and PD-L1
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Figure 5 The expressions of PD-L1,TNF-a,IFN-y and tumor cell viability
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