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Abstract

Previous studies have focused on the changes of tumour cells in immune escape, and less is known
about the effect of the tumour microenvironment (TME) on immune escape. Tumour-associated fi-
broblasts (TAFs) cells are an important part of the TME and have special physiological and biochem-
ical characteristics, but the specific mechanism has not been clarified. In order to investigate the
effect of TAFs on the expression of PD-L1 in gastric cancer cells, gastric cancer cell lines MNK45,
SGC7901 were non-contact coculturing with TAFs 1, 3 and 7 d via transwell. PD-L1 mRNA and pro-
tein expression were detected using qRT-PCR and FCM. Then, 95 cases of gastric cancer tissues were
selected and PD-L1 and TAFs expressions were determined by immunohistochemical examination.
The results showed that the mRNA and protein expression of PD-L1 in the experiment group were
significantly higher than that in the control group. PD-L1 expression was associated with massive
lymphocyte infiltration, diffuse/mixed histology and intratumoral TAFs in gastric cancers. In con-
clusion, TAFs promoted the growth of gastric cancer cell lines by increasing the PD-L1 expression.
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1. 518

¥ (Gastric cancer, GC) &t At i WITH L RGUEM MR 2 —, UHEEHE. HAM P EER
W K [1]-[3]. Wi GC Ml jm /& M B, BIEAE AT B HA A BRI 7 [4]-[61. b JRg 24 i m DA 26 4 1%
AN o DAL BT 58 2 B2 DG 3 iR 40 o 7 G928 106 3% Hh (19 A8 44, (% i 8 B 248 5% (tumor microenvironment, TME)
X e R IR ) B I 0 2 L/ [7]-[9]

ik 98 4 5% % 4T 4E 41 B (tumor associated fibroblasts, TAFs) 2 A 53 3 i i e S5 2 (175 L4008, S 540
i A5 o A R R0 MR RV R B [10] [11]. IR A A A MiaL, TAFs B HEAFRKIEEMEA
Fak#ER[12]. Bltn, TAFs #ik a-SMA F1 vimentin, 43 TGF-b. PDGF. FGF. VEGF. IL-11. IL-6 1
MM EE B, AR AR AR, R R I A Y, B SRR AR 28 [13]-[15]. IRAEMRTE A, MY
TE B J68 20 PR RN G 2 A P oz ], g LR SEL A 2 R A P (0 TAFs Al G i) 2 [t A7AERp kb B 3. T e
ATVHE R SRR B TR AL 3, TAFS S5eale B 564 S e 2 4 i 5 42 R0 Dy e 1A 15 750 R Tl g

FEFFMESETC AT 1 (Programmed death factor 1, PD-1) &% H it f& PD-L1/PD-L2 s& i 4% K+, 76 gk
WA T A B rh AL AR H R /R I [16]-[20] 0 PD-L1 £ R £ 2 vh I RA SIREVRE . AR R
R K SRR OC . PD-L1 Hve BB A4 L B (0 308 A A /)N s S5 b Rg 7 K R4, (RRHE AL R
SR A ZE[21]-[23]. ik, AIRIEFR PD-L1 7E TAFs [24]H%1A. TAFs b DL p= Az AR K [R5 Fil
FE Ak BB - 52 i g AR K [25] [26] -

DY TR B e R AR 5 e R R D R T A A K R A L S B R I B e, FRATE I A B R A R
5 B A JE g M L B IR R, WS G 1) 4> 1 PD-L1 BRI, HEmWLER B G AR Wi B 2405 TAFs
FHK PD-L1 RIEMI KR
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2. 5 HE
2.1. tAARAMAMER

WAL K 1 A B TR i R 426 32 007 BRAL T 1 5 i 2 43 S A1 3T T 3 2043 95 43 . P X e 4 2348 TR Ji5 or
RITE R 2 BRI AR o ASHIE 9 3045 s 8 T 12 B A BE 2% O 25 1L #E(2016081206) .

2.1.1. HRpEIESE

N B4 2 (SGC7901 A MNKA5) I H ri R =B (h B i) B IR P, CRAFAEVR N 1006152 ILiE
(FBS; Hyclone, USA), 100 U/mL # 2 Z M1 100 ng/mL #£8 %, ¥ 37°C, iL/% 5%, =5 95%.

N H TAFs KJET 95 %l GC &M T RAL . TAFs FJ5-T i B BE, 1EH LT 44 kI8 T 35 b
i EE . EEEFRAS A 100 U/mL F5 2520 100 g/ mL 4825 21 PBS Pelk =k, VIR, HIRIR RS i
WAL, B0 JEH PBS Mg, A4 IMER E TR AE TS N 10%FBS ) DMEM 1, # 2% 100 mm [ 5¢%
Mrp, XA R 7E 57 10%064- M35 (FBS) ) RPMI 1640 5 DMEM % 3%, fE3LE et b, 4 &
7E RPMI 1640 1535,

2.1.2. ARIIEFER

A B4 I (SGC7901 F1 MNKA45) Al TAFs @it transwell (BET* /LRl A 7], Acton, MA, USA)#E
ITAEB A A AR TR . B LA 0.4 Im FI 4.5 cm? {2 iZE I5(BD Biosciences)b@ /. A B4l
(SGC7901 F1 MNK45)LL 3 x 10° cells/ml 7£ transwell 3 A1 _F- i 7 105 cells/ml. 7 TAFs 4ii g LA
5 x 10° cells/ml B & 47 IE% RAF4ELHIE, %04 5 x 10° cells/ml (X HE4H).

2.1.3. “HPRIETEINLE

alamarBlue yEFG I 40 I FEIE Il . 598 1. 3. 7.d i, EHEIEEAEE IR 1640 (GIBCO, Carlsbad,
CA, USA), 1E32FEdisn 10% FBS 1 10% alamarBlue. 414 5% co, v HIIRAL SR T 37°CHEHE 4h, H
TAFLBR 7 132 2% (MQX200) 7F 570 nm bz BUE, 77 JE 1) 9% 25 £ (OD) .

2.14. HEEFRFNEMRINER PCR

] TRIZoIVR iR 7(Invitrogen, CA, USA) R il i i fr 156 B9 M40 g HH 2 UL RNA. i FH Prime Script
RT Reagent Kit (TaKaRa, i, = [E)#EAT € &l 5 58 & B SOV (QRT-PCR) 40 #r. PD-L1 5I4)4:
forward, 5-0-AAATGGAACCTGGCGAAAGC-30; )%, 5-0-GATGAGCCCCTCAGGCATTT-30; GAPDH
mRNA 51%)24: 1E[, 5-0-acggattttggtcgtatggg-30; #H/%, 5-0-CGCTCCTGGAAGATGGTGAT-30.

2.1.5. PD-L1 BEFIE

FCM 7 Hr S5 2H AN R ZH PD-L1 ik o W AR 3B FR B IR SR 4t i, H FCM 2l (7 5% FBS
H10.1% NaNs (1) PBS)FEEE P IR Fl 9O R PR PR ER R B0 I HTAALE 4'C R E 30 odh e, H FCM 2%
PRI AIME, FE/E Beckman coulter FC500 | i F submit5.2 %4 (Beckman coulter, USA)iE47 43 #7
2.16. RELUFRE

PR AT E 27T e e b . ARSI AT v, JEEEDY 41m, fE 63 CHIFHhIEE 1h, A&
JEIEAT A WS FIANE . V) LU — P A . P\ PD-L1 (3eF% ab82059, abcam, UK; 1:100), H3ifE
/NPT a-sma (il 4B12, Dako, F13; 1:80), =idAbE! Lh. VXTI /NR 19G [FI B4 B A4 5
PEPUAR(Sigma, St. Louis, MO, USA).

2.2. Gt
Frfgiit ot il SPSS 18.0 BiftikAT . Ay BUEII RS N A 2D = IRERMESLIR KT HMHE +
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bRz . PHZETRA t 836981, PD-L1 3Ri&E FH At R EASAE A A MR A person’s & 5 56 Al
Fisher’s &k 3. 24 p<0.05 1, INNEREE.

3. &R

3.1. TAFs #1 NFs B 1g7 R E 4

G 9 N Y BRI S8 R AT e M bR BV . AR 4EERE AFN)F a- I HILEIE A (SMA). 4551 EoR
FN £ TAFs 1 NFs 435 AR & . HAh, a-sma £ TAFs FrEkik, USRS 4e4n i MbrE
Yi(E 1), #E—20 R, 5 TAFs L8371 B w40 f Lb X FR A A= K B (] 2).

TAFs NFs
£
ks]
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Figure 1. Characterization of tumur-associated fibroblasts (TAFs) and normal fibroblasts (NFs). The primary cultures of TAFs
and NFs were isolated from the Tumour tissue and the adjacent norma lgastric mucosa. Fibronectin (FN), the fibroblast bi-
omarker, is universally expression in TAFs and NFs.a-smooth muscle actin (a-SMA), the biomarkr of the activate fibroblast
is a high level expression in TAFs and weak expression in NF

B 1. BhEHE S Bk T4 A (TAFS) R IE & B AT HEZRBA(NFS) U RIE. MANBARMIMENEE SRR 5E TAFs
NFs REEFRY . FAUEEREQ(FN) AL MR EIRELY, £ TAFs 1 NFs hEiBRiE. a-TRALANEER (-
sma) R HUE MR EYIIRES, 7 TAFs PEfRiE, 7E NF FRIARES

3.2. PD-L1 % BEMM T HIRIE

FATE—BFIH qRT-PCR RN AREAL PD-L1 Rk L1537 B AN R M54 TAFs 21 A0
R RE R, 5 TAFs JLREIRI0 B R 4i bk, PD-L1 mRNA ({315 R RRBIE B E T 5. FFF,
PD-L1 (4 [ RIE BRI R 45 R (K 3).
3.3. PD-L1 & BEALAFRIRIE

VA PD-LL 7R BRI I RIZKE, JRa S B B IR R R R . PD-LL KPS 15
(p=0.845, # 1), BRIHEAI(p = 0.123, % 1), MRI228(p = 0.634, % 1). ¥He(p = 0.476, # 1)RIfiE
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- WKL - R (TNM) 3 #H(p = 0.675, & D)2 B LEZEER. PD-L1 RIEEFR B EMHK(p=0.023, *
1), PD-L1 ik 5P ibk 4R 2 A (p = 0.035, £ 1),

(E) malone culture group (F) = alone culture group
SGC7901 m co-culture group MNK45 u co-culture group
0.8 * 0.9 *
0.7 0.8
06 0.7
*
[} ©
% 05 (_:,U 0.6
> 04 $ 05
o o 04
O 03 O o3
0.2 0.2
0.1 0.1
0 0
1 day 3 day 7 day 1 day 3 day 7 day

Figure 2. The gastric cancer cells grew faster when co-cultured with TAFs. The proliferation of SGC7901 (A) and MNK45
(B) cells were tested by a lamarBlue assay at 1, 3 and 7 d of culture. There was a significant increase in the viability of gastric
cancer cells at 3 and 7 d of co-cultured with TAFs

2. 5 TAFs thizsxnt, SEMAEKER. 5% 1. 3. 7 dBF, M alamarBlue 33 SGC7901 (A) 1 MNKA45
(B) 4HPRVIETEIE R . TE5 TAFs HIEFIE 3 XFE 7 X, BRMEAZHNEEEM

3.4.PD-L1 X5 TAFs BER XA

53 1§1(82%) TAFs PD-L1 BHE, 4HH i N 2 BRI N TAFs %5 5 MR 4l PD-L1 RIAE
BFEIEMSE(p=0.027, % 1), TAFs 54 ((p=0.013, % 2). TNM 2> #(p=0.025, % 2)t 2 IEAH%,
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Figure 3. The PD-L ImRNA and prote in expression in SGC7901cell (A, C) and MNKA45 cell (B, D). The expression of PD-
L-1 of gastri cancer cells when co-cultured With TAFs were significantly increase dinatime-dependent compared with the

control groups
[ 3.PD-L1 mRNA F1ZE A7 SGC7901 ZRAfI(A, C)F1 MNK45 4pfI(B, D) ERE. SXfHB4AELL, 5 TAFs thiEFaTt

B FELAAE PD-L1 BYZR3A 2 FTE kit B & 1N

Table 1. Correlation between PD-L1 expression and clinicopathological factors.
F* 1. PD-L1 Rk 5K HRERE R

PD-L1
Characteristics N p
PD-L1 (+) PD-L1 (-)

Gender 0.845
Male 57 37 20
Female 38 28 10

Age 0.023"
<60 50 40 10
>60 45 25 20

Tumour site 0.123
Antral 60 42 18
Proximal 35 23 12

Invasion 0.634
T1 25 18 7
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T2 20 17 3
T3 26 13 13
T4 24 17 7
Nodal status 0.035"
NO 42 26 16
N1 13 9 4
N2 21 15 6
N3 19 15 4
Metastasis 0.476
Yes 5 4 1
No 90 61 30
TNM staging 0.675
| 32 25 7
1 26 17 9
Il 30 17 13
\Y) 7 6 1
Lauren classification 0.032"
Intestinal type 40 25 15
Diffuse/mixed type 55 40 15
Tumour-associated fibroblasts 0.027"
Low 30 12 18
High 65 53 12

Table 2. Correlation between PD-L1 expression and density of ATFs
2 2. PD-L1 ik 5 ATFs BERIHE XM

PD-L1 on tumor-associated fibroblasts

Characteristics N p
Positive Negative

Gender 0.645
Male 37 17 20
Female 28 18 10

Age 0.013"
<60 40 30 10
>60 25 5 20

Tumour site 0.323
Antral 42 22 20
Proximal 23 13 10
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Invasion 0.634
T1 18 10 8
T2 17 7 10
T3 13 7 6
T4 17 11 6
Nodal status 0.635
NO 26 12 14
N1 9 7 2
N2 15 7 8
N3 15 9 6
Metastasis 0.476
Yes 4 2 2
No 61 33 28
TNM staging 0.025"
| 25 20 5
I 17 9 8
Il 17 3 14
v 6 3 3
Lauren classification 0.132
Intestinal type 25 10 15
Diffuse/mixed type 40 25 15
4. Wig

Bt T B LA RGUER MR 2 —, RERRIEAR T E KR E . HAR R E . Rl
FRURT LA 5t S WA o A FRVRIR 5 2 3 O3 e 4 PR B 2 06 3 ()28 Ak, S5 i 8 4 5% (tumor microen-
vironment, TME)* %2 B8 3% [ 521 1 2 /0 [28]-[30]

TESEIE R PR I B, TR 336 S v 5 b 2R R A A M BEL L bR A e o AR, IR BB R Al ) K 22
HOAE WS R B A2 2t e 1k 2 [31] o TAFs 383 43 22 Fh ] Y P R i 4 G B A FH [32]-[34] . A W FLR
TAFs ¥ 805 5 5 B R 1] Ae itk 25 VA 5 [35] bk, RRer4Egn i r=E 1 TGF-b Al FGF-7 nl 34 jn & &
1 R I B AR 221 [36] [37]. —SLfRIE R, TAFs 54 tEs 70 %k MCP-1/CCL2, Fi% S41
FRAEIE AN G B 4 [26] [38]. &z, MG RRH, 1E MR R A BTG E B, TAFS 56 H 2 4 i %,
(Rt bR O S, e AT TSRAS A S AR S e e AN B IR e 77, e 240 316 52 0 ot JEe AH 25 ) S e ) o SR
TE TAFs 53 240 i 2 7] () B4 AH VR F b, i S e 16 36k 1 2 2 R R AT SR R il o

LI 24 /2 22 Tl N ISIRE A RO R AE DR 7 IR BRI R B RAG 2 — . PD-L1 J& MR s p (1 G g B
1, T RSO kR 20 M S 5 R 3% [39] . H BT L0, PD-L1 7858 40 i v i 3k 3¢ 3k 7T 175 5 e gt ns 1 T 48
Mu[40] [41]. $E4RiE, FEWr PD-1/PD-L1 AHEAEF 8k N 8 PD-L1 758 40 A i 3 0A nT AR JE e fe s -0
il R A K [41] . PD-L1 RIAMIAFEAER KR BADSAAR . TEARRF S, FRATIRIE T HLE5 371 TAFs A
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i AR TR) s 1k () 7 R RN B4 R rf PD-LL fIRIL, JHASImAniutbsl. M TAFs %% 58
4l PD-L1 RIZRZEFEMK( = 0.027). Z5&5 DAL HR, XKW TAFs RS PD-L1 Rk
v IO A

BEAEAF TR, S 2H 4k PD-L1 7 102 i\ B b R oRPA T RIA, (EEREA R 2HPTERIL, £
1w B 42] R PItERIA . 1Ak, PD-L1 RGBS E SRS BEE . BRMME KN, &
KIIR R B RN B 22 ) R AR A R 2 A G . RIS R EoR, 7ERF S A2 P I R I —Fhpi PD-L1 B o P2
Pk ] B E > PD-L1 iRk [43]15 500 t AT,

Z ARG E B, ) PD-L1 HifkFHLEr PD-1/PD-L1 3@ B A HUMRAF I [44] [45]. fEIRIEMS &
(p=0.012) [45] JR¥& I J7 3 (p < 0.001) [29]F1 T P AHAE % (p < 0.001) [29]+, Mymi4ifid &1k PD-L1. 7E
TATEF T, PD-L1 BIRIE 5452 (p = 0.023) FlRiE R A Y (p = 0.032) 3 AH K . PD-L1 ik 5 fiid
MEEIRZS R HAHKE(p = 0.035). #AMM, PD-L1 FIRIE SR MREar. MR R 2258 & TNM 4 100
Gk SR FR. TR R E PD-LL BHMER BIAR G b o ARAGE o, TEIR/NEMiE , PD-L1 3
LG R A AEAT R 2 (BB Giil 2 K R [46] [47]

TEIEH N+, PD-1 1 CD28 &b T3 PAPIRES, (H PD-1 S HECAARTE IR SB35 [45]H miakil . =ik
i PD-L1 (¥ fifga 40 B4l cd8 + T 4HM (3 aE A Th Rk . RIS, PD-L1 (1= 3RiA 4] NK 400 B 41
BRI T RE[48] . 7E PD-LL BB T, Treg 4UAUE5E AE /o385, Thae LiA[49]. LR KBRS 2R
R s A, (R AR Rk, AT IR B PD-L1 5 GC BETE IR R, KK B —PR
RIS o

B2, BRATEAIEW, PD-L1 MFRIATES TAFs JLE5 77 10 B 40 i & b AR AR Pk 1)y 208 45 1
e K24 GC Ei75(68%) K I pd-11 PRI M4, I H15 TAFs %5 B AHK(82%). MbAk, FATHIBE LK
B PD-L1 F£iAE GC K&K AR TRiBMHEARS A SUERIE N TAFs 5. 48 LATid, FHE
Jo PD-L1 A S 358 2 16 97 (1 80R

riEHEitfIRESS

AR ARG, T E) YU sh Y5 28 5 4 2= Sttt
YRR ATIR

AR A FE RN B3 HT S50 A T IR S TRV () B SRR AT
£ E&WA

7R 48 B2 2 DA RHOR R 1F R 35T H (202104010626) 3 HF
SE 3k
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