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Characterization of gastric cancer mesenchymal stem cells
promoting PD-L1 expression in gastric cancer cells*
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Abstract: Objective To investigate the specific characteristics of gastric cancer-derived mesenchymal stem
cells (GCMSCs) in promoting programmed death ligand-1 (PD-L1) expression in gastric cancer cells. This study
aims to provide a basis for further research into the mechanism by which GCMSCs promote tumor cell PD-L1
expression and targeted therapy for gastric cancer. Methods GCMSCs were isolated from gastric cancer tissues

using an adherent culture method. Flow cytometry was used to analyze the surface markers of GCMSCs, and
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adipogenic and osteogenic differentiation experiments were conducted to evaluate the multi-directional
differentiation ability of GCMSCs. Flow cytometry was used to sort PD-L1-negative and PD-L1-positive gastric
cancer cells. Conditioned medium from GCMSCs (GCMSC-CM) was collected and used to treat gastric cancer cells.
Real-time quantitative polymerase chain reaction (QRT-PCR) and Western blotting were used to detect the mRNA
and protein expression of PD-L1 in gastric cancer cells. Enzyme-linked immunosorbent assay (ELISA) was used to
measure the levels of free PD-L1 and interleukin-8 (IL-8) in the serum of gastric cancer patients. Results GCMSCs
were successfully isolated and identified. The results showed that PD-L1 expression in SGC-7901 cells was
upregulated after treatment with GCMSC-CM for 24, 48, and 72 hours (P < 0.05). PD-L1 expression in MGC-803
cells also increased after treatment with GCMSC-CM for 24, 48, and 72 hours (P < 0.05). However, PD-L1 levels
gradually returned to baseline after 48 hours of GCMSC-CM removal in SGC-7901 (P < 0.05) and MGC-803 (P >
0.05) cells. When IL-6 or IL-8 was blocked in GCMSC-CM, the promoting effect was reversed compared to the
GCMSC-CM group, especially with IL-8 inhibition (P < 0.05). Serum levels of free PD-L1 and IL-8 in gastric
cancer patients were positively correlated (r = 0.347, P < 0.05). Flow cytometry results showed that PD-L1
expression in PD-L1-positive gastric cancer cells could be upregulated again after re-treatment with GCMSC-CM
(P < 0.05), while PD-L1 expression in PD-L1-negative gastric cancer cells remained unchanged (P > 0.05).
Conclusion GCMSC-CM promotes PD-L1 expression in gastric cancer cells, depending on sustained exposure to

GCMSC-CM. Gastric cancer cells exhibit heterogeneity in their response to GCMSCs regarding PD-L1 expression.
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111 GCMSC% &5 B @ amitke)3Es GCMSC /Y
OF BRIV IR KA 23 5y &5 i b . KT 95 K
B JE B 1L BE BE A vA Y e AR T R IO 1 T e
B LUE T 75% S BEH 30 s, wivdk 2 1 1 1V 25
ZR 5 I 5 B 2 8 A 10 000 w/mL BE S 5 I 5 £ 1
W R £h 2% v Y@i(phosphate buffer saline, PBS) H1 15 min
#H . RGN B AL H T F R 5 A
F 2 1 mmx1 mmx 1 mm [ /NE, 5] 4 F
60 mm I HE TR ML, 7£37 C. 5% —FH AL 40
KA 92 15 min JG A 1 mL % 4 10% i 2 1L
7% (fetal bovine serum, FBS) 1) JG i o —-MEM & & K ,
kLI FR 10 d 22 AT, RER 3 R e iR 5k, 1o
e T LER 8 i A1 20 B 3T 40 K A8 2 3 R IR 43 A
(4 41 i B R GCMSC,  fF GCMSC %5 B 9 14 % 70% ~
80% Bif , H GCMSC FH 0.25% Jigs 2 11 it 1 1k 55 0 i 4k
SEP 6 ~ 101X, BEEERASK A0 T8
JE AR 98 A0 Mok U AR B AL 2L, R E
Bk g ] 2L, AE 3 mg/mlL IV Y i R (b5
KEFEFHABRA A, cas: 9001-12-1) Fh5r 85, FF
FE37 C I HRe, SRIGHASBRE TR,
7E5 10% FBS () RPMI 1640 1 32 Ferp 15 55 . B w40
Jfl#k SGC—=7901 Fll MGC—-803[ 55 [ 485 20 15 37 Wy S A7
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PR FE SR TR h 3G 92 . R 2.5 of L IR TH Ak 40 i
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FrILA 5%, 5 240 M Rl 5 B2 38 70% 20 A I 5T 463 fi
Hige k. 48 h /5 W A 4 M %5 5% 3% WK, 3 300 r/min
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Vg % T A B AR AT FR 2 w1 BERA 5 o AR 48 350 & i
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RIS, 4 CHROEIEE 30 min, 3 300 r/min 5.0 5 min
J&7 200 L PBS H gk o I =X 4 L ASCRS I 2% I A il 2
ik, FlowJo 7.6 A3 Hr kil 5 58 o >k i =X 4t i
431 PD-L1 B A1 PD-L1 BH 1 S 9 40 A .

1.2.3 B RAE FRE B4R (quantitative real—
time polymerase chain reaction, qRT—PCR ) # | PD—
L1 mRNA &5 {E GCMSC-CM H i A 1L-8 Fl IL-6
B RIBR, W NS we/mL, FIREE 1 hJE1E
FH T 98 40 M Bk SGC=7901 FI MGC-803, 24 h Ji7 Ik
UM, Franife 441 DL GCMSC-CM A Ab B2

M Control 4 . GCMSC-CM 4t B 4] . GCMSC-CM+
anti—-1L-8 ZH M GCMSC—-CM+anti-11-6 ZH . [f] 4% 4 Uk
SEUF B A0 B A 1 mL TRIzol 24 i, IR FH &
10 min J5 F B AR AT 40 I 5% 72 2 1.5 mL EP 5
A 200 L&, TaI727%30s, 4 C#E 15 min
HEDZE . W 300 pl E3E#R, A 300 pl F W
fE, 4 °CTF#®E2h, 4 °C. 11441 r/min > 15 min,
s+ FIEW, M A DEPC KL (% 75% LB, 4 C.
9 342 v/min &0 10 min, 7 FIHW, HARRT 2V
TEE BB IR, A 20 WL DEPC KIS MUIIE, 7
JEGEE TR RNA 4l Je W B, B A-80 CUKFI%
HARAE 5 o qRT-PCR A1 mRNA, ™% $i2 BRI
& (it a EwRHE R A RAR, CW2602M)
ViU B . K5 $E LAY RNA . Primer Mix, dNTP
Mix, DTT. RT Buffer, HiFiScript & JC RNA fifi 7K &
F oK LR A5 FH L 4% E B G 1 20 ol RN AR & -
dNTP Mix 4 wL, Primer Mix 2 wL, 5 X RT Buffer
4 pwL, DIT 2 pL, Total RNA 1 pg, HiFiSeript 1 pL,
RNase free ddH,0 #b /&£ % 20 pL. 2R A€ & 53 BT 1%
(ABI Quanstudio 3) PEAT WS, 42 C ) )W 15 min,
85 C X 5 min, #EfF qRT-PCR, f5 i CT {H )5 %
FH 278499 A H A & ] mRNA A X ik 5. PD-
Ll1: 1E[8 54 5'-TCACTTGGTAATTCTGGGAGC-3',
K1 51 ¥ 5'=CTTTGAGTTTGTATCTTGGATGCC-3',
SR 124 bp, WS GAPDH: 1E[M 5[4 5'-

GGAGCGAGATCCCTCCAAAAT-3', JZ[a5|#5'-GG

CTGTTGTCATACTTCTCATGG-3", 514K 197 bp.

1.2.4 Western blotting # 0 PD-L1 & & & & 7E
GCMSC-CM 1 Jim A TL-8 H R BT 4 K TG, e E
5.0 pg/mL, = E | h5/EH T B B4 Mk sce-
7901, 24 h /)5 EH M . Rapamycin T &b 2 5 & 40
M ¥k SGC-7901, ¥ J& & 0.1 pmol/L, DMSO # 5
Rapamycin —2(, 1 hJ5H#BRIFINA GCMSC-CM 4k 2k
g2 h G WL dn ML . B hed: L
GCMSC~CM & 4k B 2 24 Control 4 . GCMSC-CM 4k
L] GCMSC-CM+IgG 4H . GCMSC—CM+anti-TL-8 21 .
GCMSC—-CM+Reparixin 241 &% GCMSC-CM+DMSO 4] .
K JH PIPA 24 fifk i £ BUOSCE 4 () 4 L 4 26 1, BCA
I K A & (CWBIO) & 46 PD-L1 25 11 %
Ko Ph150 pe MAEF LAER, MBI IALL
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DAIEL = b2 (x +5) o, LR R 7 2243
B B Newman—Keuls £ 56, 9 b 3¢ FHAE BC X 46 56 5
FH A 53 B H Pearson ¥ . P <0.05 24 22 7 5 41t
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J& . PD-L1 mRNA A XS 235 5 435 4 (5.07 £ 0.45) |
(5.09+0.53) . (493+0.20), % BE GCMSC-CM 24,
48 hJ5, PD-L1 mRNA FH X} 2 35 & 43 5 4 (2.26 +
0.18) .(1.84+0.14) , RALFEH (1.01 £0.16) . 6 A
] B[] () PD-L1 mRNA A% 35 5 [, 2 RA 5
i1 2% & X (F =69.670, P =0.000) , GCMSC-CM 4 34
SGC-7901 41 24 . 48, 72 hJ5, SGC-7901 4 iy (1Y
PD-L1 mRNA FHXF A T AR BRI 1 B KBk
GCMSC-CM Ji 48 h, SGC-7901 4 ifd () PD-L1 mRNA
AR Rk FE B WAL (DL BT 2A) o

GCMSC—-CM 4b # MGC-803 41 ity 24 .48 F172 h
J& . PD-L1 mRNA AXF &k #4351y (3.22 £0.05) |
(239+0.27) . (220£0.01) , 2 GCMSC-CM 24,
48 h Ji, PD-L1 mRNA #H X} 3% 35 &t 43 5 4 (1.88 +
0.56) . (0.60 £ 0.10) , RAL K (1.08 £0.42) . 644
[F] f [B] (9 PD-L1 mRNA AHX &k 0, Z R A 80
it 2% 3 L (F =13.310, P =0.000) , GCMSC-CM #b 3§
MGC-803 41 Jifi 24 . 48 F1 72 h J&i , MGC-803 4 Jifd %)
PD-L1 mRNA AR} 38 S BOR AN FRIN 1 ol 5B
GCMSC-CM 48 h 5, MGC-803 41l ) PD-L1 mRNA
FHXT 8 B WK 2 (WL 2B) .

Western blotting 45 2 {2 75, GCMSC-CM 4b 2
SGC=7901 41 it 24 h 7 PD-L1 & [ #5141, PD-L1
HE AR R B (1.07£0.12), £ GCMSC-CM
J5 72 h N PD-L1 0y KL Bk, B GCMSC-
CM 24, 48, 72 hJ5, PD-L1 & A 3635 & 4
$9(0.9+0.05) . (0.72+0.03) . (0.52+0.11) , & &b B
9(0.78 £0.06) (WLIE 2C) o
2.3 GCMSCi@Eig it IL-6F01L-8 LA EMmAnm
¥k PD-L1 B9 R&

IL-8 5 IL-6 1 FIHL A4 A H] GCMSC-CM J5 Ak 3
SGC-7901 F1 MGC-803 #fi fifd 24 h, & HH qRT-PCR #5
I PD-L1 mRNA ik, Z5R &P, GCMSC-CM 4b 3
J&, SGC=7901 41 Jifi PD-L1 mRNA A X%} % ik & K
(3.87+0.29) , f# I TL-8 =l 1L-6 1 A1 T 1k 7
GCMSC-CM &b B 2H 73 5 hy (2.42+0.33) | (3.09 +
0.26) , KA P (1.01 £0.12) . A [A] kb P 20 SGC-
7901 4 i PD-L1 mRNA XKL & IR, ZRA S
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2 0
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45 kD

PD-LI “ “u 53 2.

GAPDH e ewmp e s - D

SGC-7901
C

A A[RIEHE] SGC-7901 41 PD-L1 mRNA A%} &35 5 Hods
B: A RIS MGC—-803 £l il PD-L1 mRNA AHRF ik 04 ; C:SGC—
7901 il PD-L1 & [ AU 215 .

2 A FEIRfE B ELRAELk PD-L1 mRNAFIES
RIZHIELER

PH2f i X (F =42.300, P =0.000) (WL 3A) .

MGC-803 4l it 7% $ 52 GCMSC-CM J5 4b ¥ )5 |
PD-L1 mRNA fHXf ik it K (3.76 £0.32) , i A IL-
8 B 116 1 Al HL 44 A FH GCMSC-CM 4b B 21 43 51
(1.62+0.53) .(3.22£0.05) , KA A (1.05+0.33)
AN ) 4k B 2H MGC—803 41l fitl PD-L1 mRNA AH XJ 3 ik
I, ZRA%0FE L (F=17410, P =0.000)
(WLE3B).

Western blotting 25 5 11 . 7R, 4 /il A Reparixin
iif, GCMSC-CM X} GC 4il ig PD-L1 Y {2 #E 1 2 2%
M . GCMSC—CM oA 4b 34 PD-L1 85 [ A X 28 3k
}(0.52 £0.06) , GCMSC-CM kb B 5 , SGC-7901 4 Jfd
PD-L1 & [ Al % 2 35 &y (0.94£0.08) , GCMSC-
CM+IgG 41 Fi i F IL-8 T 4L AR A Fl GEMSC-CM 4b
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L 43 24 (0.87 £0.07) F1 (0.70 £0.11) , GCMSC-
CM+Reparixin ZH Fl GCMSC-CM+DMSO 41 PD-L1 %5 [
A XT3 3k & 4 51N (0.4 +0.05) F1(0.7+0.09) (1L
3C).
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W ST
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® 4f L ®
= E
= 3
= @
: 2o
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£ 0
1 2 3 4
MGC-803
B

1: Control 41 ; 2: GCMSC-CM 4L 4H ; 3: GCMSC—CM+anti-IL-8
4 ; 4:GCMSC~CM+anti-T1-6 4. D5 GCMSC-CM AbH4H LE 45, P <
0.05; @5 GCMSC-CM AbFR4H X5, P>0.05,

1 2 3 4 5 6
PD-L1 !‘"
CAPDH 0 Gy W0 e - w9 6 D
SGC-7901
C

1: Control 41 ; 2: GCMSC—CM 4 H 4 5 3: GCMSC-CM+1gG 41 ;
4:GCMSC—CM+anti-IL-841; 5:GCMSC-CM+ReparixinZ; 6:GCMSC-
CM+DMSOZH. A: ARl IA] SGC-7901 41 fitd PD-L1 mRNA A%} 31k
L ; B AS[E A (B MGC-803 411 il PD-L1 mRNA AH X} 32 ik & Lt
35 C:SGC-7901 4fifig PD-L1 F R FRIA

3 GCMSC-CM{R i B E4HAa PD-L1 Rik

2.4 GCHEEsPD-L15IL-81tEX

35 f] GC & Il 7 sPD-L1 7K F 4 (38.78 =
1.96) ,IL-8 7K ¥ (32.76 £9.71) (WK 4) . GC ##H
I3 1L-8 5 sPD-L1 7K ~F &2 1E #H 5¢ (r =0.347, P =
0.041), WL 5,

2.5 GCMSC-CM{Ri#PD-L1RZFEGC RRME

GCMSC-CM 4k B SGC-7901 24 h )5, i =040 i
A 43 8 PD-L1 B ¥4 F1 PD-L1 P PE 40 B, 7 9k 0
GCMSC-CM AbFRAFVEAR AL, A5 00 PD-L1 1 3R3k . Ui
XAMARLE R Bon, K GCMSC-CM 4t # )5
PD-L1 P E40 i 2H PD-L1 235K F T (P <0.05),
i PD-L1 BH 1 40 g 240 PD-L1 %k 3 R THE (P>
0.05) (ULIE 6A). GCMSC—-CM kb B GC 44 /35
AR GC gL, 45 R W, FACGC 4 fig PD-L1
KT . B GCMSC—CM 4H 19 PD-L1 B #1 PD—
L1 BAPE A Mk 7403 (ULIE16B), FH & 10% FBS /Y
RPMI 1640 15 3% 24 h, Z55R WoR, R GCMSC-CM
J&i . PD-L1 BHPE A AR GC 41 b PD-L1 ) £ ik [#
ik (WLE6C),

100 [
[ ]
[ ]
= 80 T
£ ®e0
& 60 eee_  ° Yy
= 40t cegesss
T *,°
E; 20t .
0
GC
A: GCHERF M sPD-L1 K-
150 T
—~ 4
2 100 [ .
\g 0o
£ 50t .
= “Veo0q”
. %00 o
0 00..::..
GC
B: GC AN -8 /K-
B4 GC®EHEIMmiEIL-8F1sPD-L1gy7KIE
150 [
[ ] PY [ ]
3 100 [ o
g ° o o
&
X 50t .
: o
= L/
0 a ° .é 1 L i

0 20 40 60 80 100
sPD-L1/(pg/mL)

E5 GC#E#&EIL-8F1sPD-L1 KX
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#

BV, A RN T AN AR S R AN PD-L1 Rk BRI 2R
Negative Positive
PD-L1"* PD-L1
GCMSC-CM - + - +
2507‘)8.5 0 1.46% 200 95.5% 3.71% 250 64.1% 15.9% 41.7%|
2004 1.46% 150 371% 200 15.9% 41.7%
Z 1501 . E Z 150
E] £ 100 E Control
S 1004 S S 100
50 ]
Isotype 504 50
0
300 1995 0475% 0 r T r T T 0+ T T 0+ T T aul
Y 10° 10" 10° 10° 10* 10° 10" 100 10° 10* 10° 10" 100 10° 10* 10° 100 10> 10° 10*
200 0475% PD-L1 PD-L1 PD-LI PD-LI
g
g GCMSC-CM - + - +
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