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Fibroblast growth factor 7 inhibits the proliferation and epithelial -

mesenchymal transformation process of bladder cancer cells
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Abstract

Objective: To investigate the expression of fibroblast growth factor 7 (FGF7) in bladder cancer
and its influence on the proliferation and epithelial-mesenchymal transition (EMT) of bladder cancer
cells. Methods: The expression of FGF7 in normal bladder tissues/cell lines and bladder cancer tis-
sues/cell lines was evaluated using immunohistochemistry, qRT-PCR, and Western Blot. We fur-
ther generated a bladder cancer cell model with FGF7 overexpressed. Cell proliferation, migration,
and invasion capabilities were assessed using CCK-8 assay, colony formation assay, scratch assay,
and Transwell invasion assay. Western Blot analysis was employed to evaluate the expression of
EMT -related proteins. Results: FGF7 levels were significantly lower in bladder cancer tissues/cell
lines compared to normal bladder urothelial tissues/cells. Overexpression of FGF7 inhibited the prolif-
eration, migration, and invasion of bladder cancer cells. Besides, up-regulation of FGF7 could in-
crease the expression of E-cadherin while decreasing the expression of N-cadherin, Vimentin, and

Snail. Conclusion: FGF7 is downregulated in bladder cancer, and up-regulation of FGF7 can inhibit
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the proliferation and EMT process of bladder cancer cells.
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1 #MBERE

1.1 Z R B 40 &R UMUC3, T24,
5637 S N PR B b Rz k A= Ak 4 i & SV-HUC-1 & 47
TR A= v BE e BHF bl . DMEM/ Bl 85 557
3 McCoy's 5A K # 3 Jt RPMI 1640 15 37 3 1 H i
DO v B8 AR A B A R A | o i 4 1 (foetal bo-
vine serum, FBS) . 0. 25% & 8 B 3£ [ Gibco 2y
Flo A5 BTORL K S 3 FGF7 56 R 1 32 1K Johr #) 2
Fh W R T Ve A R R PR R SE . GP-transfect-
Mate % 3¢ 12050 18 A 75 N & 3 A W BEECA IR+

Fibroblast Growth Factor 7; Bladder Cancer; Proliferation; Migration; Invasion;

GAPDH ., FGF7. E-cadherin, N-cadherin . Snail , Vi-
mentin HT & 1 741 . RNA 33 5 588 57 & J PCR %
6 52 i) 52 B SYBR Green qPCR it 7 £ 1 1 2% 7%
ABclonal A= ¥ FFHH A R 28 7] . RNA 42 B0l 7] &
TRIzol 4 A 3% [H Invitrogen A F] . CCK-8 kit it 7 14
A o E o MERE N W] . Transwell /N % & Matrigel J
J5T g W 1 2€ [l Corning 28 Al o GP-transfect-Mate #%
eialin W 8 75 3 3 A Y RHECA IR W) AR AU
H 7% 2% Thermo Labsystems /A & .

1.2 IGFRBER  HEE 20204 9 H —2021 46 A 7F
I 2 v R R e 480 BRGNS S T e R
(BB A I A LR o 35 TR ggg 20 21 K g 5% A 8K
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(fEF45-: JC2019-025) , I A 9 A AR T 34 % 28 M1 [F]
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1.3 ®REHELY RNEEEMREVRESYH
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Je M, dea MK B R o e 0 85 AR E 2 B
B 200 X WLEY T AR 4 BHYEE B BE ¥ FGE7 R34
WP 04 (o) 14 GRE) (257 (B (5) Fil 3
g3 (BB .

1.4 @AMEHFRRFERE UMUCSH H & 10%FBS
() DMEM/ = 0 15 75 3L 85 3%, T24 ff 1 &% 10%FBS
) McCoy's 5A K5 F= #1537 , 5637 & SV-HUC-1 fifi
FH 10% FBS B RPMI 1640 15 3% JE 55 5% 5 40 g 5 37
T37°C. & S5KNCOMEEFA T, 48 hil il — Ik,
5 40 o 5 B A 80 %6 22 A7 B, A FH 0. 2596 Jigé il ik 47
AL AR Bl 1:3, Mt 3k FGF7 40
BERL(OE 20 ) i, B 4b T % 850 A= K 101 7 28 i 422 %0 1 6
FUAR , 135 40 B 25 BE 5k B3 40 % I, i ] GP-transfect-
Mate % 34 2050 4 REE B 15 F 17 5% %, 1 25 0 BTk
AN IEZH (Vector 4 ) o

1.5 ELBKHEXE=Z=PCR(qRT-PCR) LIRNA
B R & TRIzol £ A ML B0 RNA , RNA i 5% 5% 32t
&4 8 cDNA, Fl J] SYBR Green qPCR it 7 & it
1192 it PCR. R4 3 E AL, L5 &
3. LNGAPDH AN Z: 5174 L3 1.
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Gene (Human) Forward primer (5'—3")

Reverse primer (5'—3')

GAPDH

GGAGCGAGATCCCTCCAAAAT
FGF7 TCCTGCCAACTTTGCTCTACA

GGCTGTTGTCATACTTCTCATGG
CAGGGCTGGAACAGTTCACAT

1.6 CCK-SE#MMAILETE A5 K CCK-8
AU A M3 G RE T . (8T R 2, F I 4 AR 2L 3 000
20 M /LY B R R A E 96 FL AR S L B T 37 C LA
5%CO. M FM . 4 ul THFEMH0,1,2,3K
W, e R R 3R 5L B AL A 100 pl T I 3 £
FEHE 410 p CCK-8 ], fEH FHM T IEF Lh)5,
uf1 P T AR AT 4% FL7E 450 nm &b (9 1% 0% B AR T 45
Rt Kth 2k . BB 412 AL,

1.7 FREEEBIER WEEHEHEAK
AR, DL 400 A 4H i /£L i) 25 B 43 591 45 b 1 6 FL AR
HEE IR 2 J8 o AR 496 22 58 W ] 42 25 min,
0. 3% & S VW L {4 25 min,

1.8 WBEXIREE QS T 40 % s )
90%~100% B} K ZH i 58 &L A&, H 200 pL B
A S Ve A A BRI 2R, PBS 2% RS vk 2
Je L AT I s 95 0L TR SR A P Ak B R R
I3 FRILE )R 0, 24,48 hfifi F 8] & 62 B3 sE W
28 L 79 3 8 1 50 I IR SR o

1.9 Transwell 2 & X3 L)L JC MG K% 37 3 Matri-
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Bl o KAl T E A K 0T Y A P e e AL S
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WY 5 25 min, A 2SR 2 1 % IR R 28 1 1Y 40 i
T VE/NE i B B2 0 OB Bl AL B4 S BT
FO RO B2 o R 48

1.10 Western Blot %4445 72 h, BRI 4L 5 B0
WCAE 4, i AGE B RIPA . PMSF 7K [ 24 # 30 min,
BCA 3£ 8 1158 fit, 100 “C/K ¥ 10 min, {f 8 11 5 FE &
T AEME . EREJRHEAT SDS-PAGE LK, R 55 &
PVDF i I 2 A 5% WIS 4= Wi 2 h, bl Je
A —$Ht GAPDH(1:1000) .FGF7(1:1 000) .E-cad-
herin (1: 1 000) . N - cadherin (1: 1 000) . Snail
(1:1000) . Vimentin(1: 1 000) 7 4 CH% K48 #5192
WHH P E 2h, TBSTE 3R Z 5 ECL B3¢,
K I B 1 457, FH Tmage J3UFE 700 B H AR R 1Y

JRPEAH

1.11 SFitZE o 5858 B dE & ] SPSS 16. 0 1
GraphPad Prism 8. 0 5 {F A7 G2 it 43 Hr o T S5 56
P AL 3R, B R AR AR RS (ot ) R
P2 8] b3 R FH B ST RR AR A 56, 22 41 I EL R
Z5r M. BN P<<0. 05 #IA 22 5 A G it22 s X

2 &R

2.1 BFRMEHRFGFTRIEBR LHiESALMI,
5% e i 1 2L b i FGF 7 33k 7K 7 B B IR (181 1A) .
Ak, 5 OB e E W R B R 40 i SV-HUC-1 4
b, UMUC3 . T24 F1 5637 4 il 1 FGF7 i mRNA &
HHRKKFH R FERIC(E 1B.1C), X 5 FGF7
FEG IR AL 2 i s — 8, Hp UMUC3 il T24
M b FGET7 19 23K KV AL, BT i F UMUC3
F T 24 20 W 47 Ja 2L 5%

2.2 EREMSE T FGFTE RERLERRIE 44
FHH5 28 FGFT 19 50 R0 F1 28 28 53 7 % U % e 98 4n it
J& XA W) 4H 40 B P FGF7 9 mRNA 7K SF 1 1 K
A5 K, OE-FGF7 4 i mRNA 7K - Fl 8 1 7K
S EE T Vector 21 (P<<0.001) (K 2) .

2.3 HREFGFTHIFIFEMEMAmILZTE CCK-8
SO R, SR A, OE-FGF7 44 UMUCS Ail
T24 40 il 2 9 34 5 66 77tk 35 B AR (1 3A) 5 5 b &6
HH— 2, P s B P B S50 R, OE-FGF 7 41 41 il
M EEVE B H AL Vector LB B/  SEEBH 2 7 A
Giitap L (P<<0.001) (E 3B).
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IG5 e 96 40 e 9 5 % BE 1 (P<<0. 001) ; Transwell
RPBLIEER BoR, 54 A L, OE-FGF7 4112
72 1) 200 Kt 25 ek /D | R W A 3R K FGF 7 R IR s bk
S5 A0 L B R 28 18 1 (P<<0. 001) (1 4) ¢
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Western Blot 7 K Il #% 4% J5 EMT A 5¢ &5 1 i A8 1L,
ZE R R, OE-FGF7 4 E-cadherin i) £ H 2 ik 7K F
e XoF B 4 48 Jin (P<<0. 001) , 1fif N-cadherin , Vimentin
il Snail (19 235K F F R (P<<0. 01) (Kl 5) .
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PRI BB R BRI SRS EMT 2 R 5 7%
14 S B 3k B FE R 56 S 19 ) B 3 58 LA B B X &
FEEEAEH . EMT 52040 LA Ak 40 -0 i % 2
R B IR | 56 G R ) 728 M K i A0 AT A% RR 22 BE T Y
W, DT A2 3 i i e . EMT /Y — A 5 A
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SR /D 5 17 (B 72 B bR & 4 U N-cadherin, Vimentin
Snail B 158 £, N WF 5T FGF7 % B bk Jes 40 it
EMT M52 i, 36471 % H Western Blot ¥ il FGF7 i
FIRJE EMT M AR EY AL, L8R 8o,
FGF7 3t %355 , E-cadherin By 235 7K 3 i & 5, 1M
N-cadherin, Vimentin & Snail ] 235 7K - 2. 2 F [
ZRAE R FGET 01 B5 e 4 M i) EMT 2 72

i I FGF7T M h RiE T, FGF7HF
T R 8 00 T 15 b s 20 L 1 3G BE R RS AR 28 JF
il B e de A M ) EMUT 2 #2 o ARWFSE A B F T f# 155
O 958 7 A% 1 AE SCHIL TR, AT B Rk I R R TR T B —
ASHTH S, BRI — o R BRPE  AReifE—
A 56 3 WU FGE7 X8 5% b 96 28 B 04 A ) 27 e 1k 1 5%
M, D0 2538 TG B R 1 oAb, FGET ] i 4 55 it
P AN M 48 5 % EMT o 72 , H B AR 4 F ML A f ik
— W5
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