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Cancer Associated Fibroblasts Promote Migration and Invasion of Gastric Cancer Cells by
Inducing Epithelial-mesenchymal Transition
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Abstract : [ Objective ] To explore the effects of cancer associated fibroblasts (CAFs) on migration and invasion
of Gastric cancer (GC) cells and the underlying mechanism. [ Methods ] The primary CAFs and the normal fibroblasts
(NFs) were isolated from GC tissues and their matched adjacent normal gastric mucosa tissue respectively (n=3).
The conditioned medium from cultured NFs (NFs—CM) and CAFs (CAFs—CM) were obtained and then incubated
with the GC cell lines AGS and MGC803. GC cell migration and invasion were determined by wound healing assay and
Transwell assay. Light microscopy was performed to observe the morphological changes of GC cells. Quantitative real—
time PCR was employed to detect the changes in expression of epithelial mesenchymal transition (EMT) associated
markers in GC cells. [ Results] CAFs and NFs were successfully cultured and identified. Compared with NFs—CM,
CAFs—CM accelerated migration and invasion of GC cells (all P<0.05) ; showed more shuttle-like or spindle-like
shape of GC cells; revealed decreased expression of E—cadherin, increased expression of Vimentin and N—cadherin in
GC cells (all P<0.05). [ Conclusion] CAFs could enhance the migration and invasion of GC cells AGS and MGC803
via regulating EMT.
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BE SR INA 109%FBS , LI 35 A5 195 Fh 240 it 1) 2%
Br 3% 3 (NFs—=CM . CAFs—CM) ., % 40 s AGS I
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Table 1 The primer information of detected genes

Gene Forward primer Reverse primer

a-SMA GGCTATTCCTTCGTTACTACTGCT CCATCAGGCAACTCGTAACTCT
FAP GGCTGGTGGATTCTTTGTTTCA CGTAGTCGCTGAAACTTGCTGTG
E-cadherin CAACAAAGACAAAGAAGGCAAGG TGAGAGAAGAGAGTGTATGTGGC
Vimentin GGAGGAGATGCTTCAGAGAGAG GGATTTCCTCTTCGTGGAGTTTC
N-cadherin ATTGGACCATCACTCGGCTTA CACACTGGCAAACCTTCACG

Actin CACCCAGCACAATGAAGATCAAGAT CCAGTTTTTAAATCCTGAGTCAAGC

124 wmhe R oA e 1X10°4> NFs Fl CAFs,
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4 CEE R . PBSYE 2 W, i A 41 i & 3 i 5]
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KA IR 30 ming R FH I 2 48 ARG
2 f R 53
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KAEH,200%) .
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PBS i 1 2 3 , 76 % 3 T H 100% FF B[ %2 15 mins

FHAR 2482458 0K 2F Transwell /)N %5 5L A9 20 ff . s
FH4E S22 Y6, 15~20 min, 1T RSS2 00 ANl 5L T3 it
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1RZBII . FEOLE WU T B S AR ML BT
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A0 HL 7 22 55 W Be R HH o K56 5 T 25 AN 55 I B R
FAREIE e K56, P<0.05 N 22 534 Geit 24 .
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NFs F1 CAFs 73 5] B\ 15 i R 28 3 A0 C 6T 7Y 1
BRI U T I A U oy B3 (n=3) . RS
345 1Y NFs F1 CAFs JEAR B A KR s (H 5 NFs 4
L, CAFs Z 3 i 28 8 , HEP B8l B 5 R A=
Al PEAER (B 1A) o o T Al NFs T CAFs A 21
JEE, FRATT T3 79 Al 40 AR AR 194 ] 5 40 B AR e ) ——
Vimentin #E 17 85 0 o 4 3% 98 6 45 R B 7R NFs Al
CAFs ¥J3235 Vimentin ([ 1B) . J5 %F CAFs B HR1E
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538; MGC803 48 h:1=—-8.572, P=0.001 017; &l 3A) .
Z 5 15 F) H Transwell /)N 2 /4 J7 15 K I 410 Bl 1
% KA 38 T1 . TR AE R RS NFs-CM 41
FHEE , CAFs—CM AE 1 /il MGC803 4l Jitg (1) iF 7% %4 &
(1=—-10.826, P=0.000 005; |81 3B) , 7EfzZ&5ct
TATMEE 5 NFs—CM A L, 24 CAFs—CM 1E A
W 73| LT I, MG C803 24 Jfd 25 aak i J22 Je i) 45 488 m
(1=-4.273,P=0.006 741; K 3C) . B2 X SHHER
W] CAFs REME#F B I AN YT AL 1R 28

Vimentin Merge
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A: NFs and CAFs morphological observation by light microscope, magnification: 200X. B: The results of immunofluorescence showed Vimentin pos-

itive expression in both NFs and CAFs. magnification: 200X. Blue: DAPIL; red: Vimentin. C: QRT-PCR results showed that the expressions of a=SMA

and FAP in CAFs were higher than NFs. 1) P<0.001 compared with NFs, 2) P<0.05 compared with NFs. D: The cell cycle distribution of both NFs and

CAFs was analyzed. 1) 2)3) P<0.05, compared with NFs (n=3).

Bl 1 NFs#1 CAFs &Kt S5E24R2

Fig.1 The growth characteristics and special molecular markers of NFs and CAFs
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The effects of CAFs—CM on AGS cells metastasis were tested using (A) wound healing (n=3), (B) transwell migration (n=5) and (C) invasion

assays (n=5) , magnification: 200X. Data was represented as the mean = SD of five different fields. '’ P<0.01, >’ P<0.001, all compared with NFs

group.

El2 CAFs{EIMREHAGS AER S5E%E

Fig.2 CAFs promoted migration and invasion of AGS cells in vitro

2.3 CAFs-CM 53 GC #ifa EMT iZ#2
itk — VT CAFs (2 B A i 2 517 28
P BLE , FRATTH o ' 27 W B B WX #) : 5 NFs-
CM A AH I, CAFs-CM /E 5 19 AGS FI MGC803 2
T A5 35 b 8 I A AR %) b B A MR S A8 AR 9
IV R A MR A . AR AR A, SRS £ . TR
B 20 22 ] P B R AR AR AN (B 4A) o i — 202
Y6 5E B PCR 45 52 NFs—CM 41 #H It , CAFs—CM 4
AGS Fl MGC803 4 it /1 11 I % 45 & ¥ E—cadherin
F635(AGS: 1 =2.801, P =0.048 767; MGC803: ( =
5.933, P =0.004 046; [8] 4B) K&, 18] 5 40 A%
¥ Vimentin (AGS: ¢ = 3.232, P = 0.031 910;
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The functions of CAFs—CM on MGC803 cells metastasis were determined using (A) wound healing (n=3), (B) transwell migration (n=5) and

(C) invasion assays (n=5), magnification: 200X. Data was represented as the mean = SD of five different fields. 1) P<0.01, 2)P<0.001, all compared

with NFs group.

3 CAFs{FSME# MGCS03 TR 5E%

Fig.3 CAFs enhanced migration and invasion of MGC803 cells in vitro
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B IR CAFs W 2 Bl iy 22 58 , IEBH T 4R 151 CAF's &b
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£ BNFsM £ BNFCM £ onesoM
2 2 @ CAFs-CM £  BCAFsCM g @ CAFs-CM
< 3 15 g4 3 §5
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%0 2 %3 R
: g 9 53
'z 22 2
g s £ £2
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o ) g g
2 £ 0 £0 £0
0O ] ] 8
3 < AGS  MGC803 AGS  MGC803 5 AGS  MGC803
2 ¥ ~ [~
NFs-CM CAFs-CM A B

A: CAFs—CM induced morphological change of AGS cells and MGC803 cells, magnification: 200X. B: QRT-PCR results indicated that compared

with NFs—CM group, E—cadherin was downregulated while Vimentin and N—cadherin expressions were upregulated in CAFs—CM treating GC cells. 1) P
<0.05, 2) P<0.01, 3) P<0.05, 4) P<0.01, 5) P<0.05, 6) P<0.01, all compared with NFs—=CM group (n=3).
4 CAFsif#z AGS.MGC803 f i H i EMT ZE4L
Fig. 4 CAFs caused EMT in AGS cells and MGC803 cells
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