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Expression of FMN2 in gastric adenocarcinoma tissues and its clinical significance

HE Fenfei', YU Yanping’, LI Yunlong', ZHAO Xinhui', WANG Ke', CHEN Wenping’, LI Jipeng'(1.Gastroenterology surgery, the First
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[Abstract] Objective: To investigate the expression of Formin-2 (FMN2) protein in gastric cancer tissues and its correlation to clini-
copathological features of gastric cancer patients, as well to explore its effect on the proliferation of gastric adenocarcinoma AGS cells.
Methods: 84 cases of gastric adenocarcinoma tissues and corresponding para-cancerous tissues were surgically collected from patients
treated in the First Affiliated Hospital of Air Force Military Medical University from September 2015 to September 2017. The expres-
sion of FMN2 in gastric adenocarcinoma tissues was detected by immunohistochemical staining and analyzed with RNA-Seq data-sets
GEPIA. The relationship between FMN2 protein expression in gastric adenocarcinoma tissues and its clinicopathological features was
also explored. MTT assay was used to detect the effect of FMN2 on AGS cell proliferation activity, and Western blotting was used to de-
tect the effect of FMN2 on the expression of apoptosis-related protein caspase-3 in AGS cells. Results: The expression level of FMN2
in gastric adenocarcinoma tissues was significantly lower than that in matched adjacent tissues and the expression level of FMN2 was
closely related to the TNM stage and differentiation of gastric adenocarcinoma (all P<0.05). Compared to AGS control group, the prolif-
eration activity of AGS/FMN2 was significantly decreased and the expression of apoptosis-related gene Caspase-3 was markedly in-
creased (all P<0.05). Conclusion: The expression of FMN2 was significantly decreased in gastric adenocarcinoma tissues and its low
expression is closely related to the degree of tumor differentiation and clinical TNM stage. Moreover, FMN2 over-expression signifi-
cantly decreased the proliferation of AGS cells. FMN2 may function as independent risk factor for the prognosis of gastric adenocarci-
noma, which may provide new ideas for the treatment of gastric adenocarcinoma. .
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H5 [1 2(formin-2 , FMN2) #& formin &% 1 58 i H 5 21
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TPALRIE TR RGH, anoR W B 2 /N R
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XA 2 R g 2k , 1 HLAE FUR 55 I s B R
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WAL . (RS E R R I, FMN2 & —Fh
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il B e dH 23 FMN2 & A R IA K IR H 5
B R H IR 2 MG R, i — DA =
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1.1 W R FT#

£ 20154E9 A B 20174E9 H & E & K2
— Bt e 1= e A = B B B S0 BT R VDB (1) B e
20 2R T A PR e 55 2H 23 R BrogRg 2 D) 26>2 em) b
A 8445, Horh B3 61 41 4 23 9], HH AL AR 56 % (26~
81 %) . HFILMEEEAEKEZE N2 (AICCOHET
B 1) B8 J i P AT TNM 23 31 THA 9 431, T 47 16 491, 11T
4590,V #1146 A s RS i B8 IE S8 B
PRI A B I At AT e I8 B A BT oA 2 52 A 6k e 9B
MITBARST o AN FE R 3 AR N B @ 1) 2288 i )
B, AT ERACEEZ A S L .
1.2 EZ2RXF A E

FMN2 $i/A& 1 Caspase-3 P44 H < [E Abcam A
A, HRP bric i 5o B v 2o S G R A | 9Pk
S AR A A DAB & (W H A2 S A TR A
7], ECL &6 7 E W E Millipore 2 7] , 1895 5 2 44
JH B BRI H RS R R AR AR A,
TRIzol.cDNA Jx % 56 1055 &« SEIF 24 ) 0E £ PCR X
F R B RKEFEEAH R AR . ABI 7500 SLR %
Y67 & PCRACN Bio-Rad 2 & 77 i
1.3 R A S A kA Fe g AR B A R AT F

B % 28 2% % FMIN2 &9 % iA K-

HIEY) R AT B AR EE, NN 3% H.0. 2 BR
PR PR e A AL ) B R B N IR 1 T SR A P, 0.01
mol/L HI R £ 28 1 (pH A 6.0) BEAT 411 )5 & 5,
N 10% 35 P B0 1L = 37 35 P AR R S M7 2, 37 °C
5% & 15 min; M 1100 F R ) FMN2 —$HT TAER
37 °CH#% & 2 h: ¥ hn HRP A1 () =31, 37 °CHE & 60
min; I\ DAB {6875 35 2 3~5 min; BRE ) B4 T
IR B AL B, I o g BRI AR AR O 5 e £
Formwitz V43 J7 74 , X G H 24k 24 25 3t A7 v 57
DA A0 70 v 200 e i B A 1 D O P 4
Gty AR T B 20 i AT o b 2R R0 41 G € 5 5 3R AT
CEEVEN TP E VR A R . PR g A i A
EEPF 23 41 R : 0~10% SN 0 79+ 11%~25% A 1 73+ 26%~
50% N 253 51%~75% N 3 55, 76%~100% N 45y o G
OERET W T BAEO NS GRFOE DN
SR EOE N2 KRB EECHNI . IR
IR 05 245 50 N A 5 VP43 5 e (i
PO AN A, S8 <3 43 1) B o BB RN R
R, S E=3 s RN E RIS H . SR e hE 24
Ji GEPIA™ K 2 3 B Ay 15 it fB 8 o A 23 5 55 4.
2 FMN2 [ 3RIE 5 00
1.4 %03 k2 2 PCR(QRT-PCR) ik 4 ) FMN2 A
3P NG R A GF S

Ry IR B R b R 40 i 2R GES-1 1115 It 40 fie
% AGS.BGC-832.SGC-7901 4= KL & N 80%~
90% I WSCAELH L, N\ TRIzol 1 ml, fE %R 5 , & iR i
H 5 min, {7870 24 ; TN 200 wl 50477 ¥ T SCE
5min;4 °C.12 000xg 25 .0r 15 min; HRIE 5 Z /N0
W th bR, 7% 22 G EP B s N 500 pl
SR EE IR S) 12 000x g B0 10 min, B A 3545 RNA
PUBE, N 1 ml FRA ) 75% ZBE BB B0 5 =i T
J4 5~10 min; i N\ & & DEPC /K , 37 ¥4 it RNA;
AT WL 43 o B v & A R L RNA R
JE Je 0% BE CDME s 43 AR & e sl s A e ol e
5T & U0 R VR R 1T PCR & & N, M4 B 1
FEIK FMN2 1N 2 FE K GAPDH A5 /) CT {5 £ 7
& 22Ty B FMIN2 FAR R I8 &

1.5 FMN2i$ & 1% R & K4 AGS afie

TSR EERE YT 24 h, K AGS 4 LA 1x10°ANFLA 25
FEFIAET 24 FUAR T, R AE KA 22 50% B, 4L
WEEFR 56 2 RATISIR B G g 5 e 3 d 5 fERE IR
b NS B Z AT e PR R AL , ARSI FR T do
1.6 Western blotting ik 42 M| FMN2 it % 35 AGS #a it
Z ¥ A% & Caspase-3 89 & ik K-F

AGS I I A N 80%~90% I Uit SE.4H i, PBS
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e 3, 0N EE B RO g, BT UK B R
15 min 3 503845 B s A BCA W5 & T & Ak
JEE 58 B s AR B R P A DU it I N 5 TR P i
R AT UK o B AR TR B I R I R
%% % PVDF Jii I 5 H 5% M fis 99k = 36 &) 14 PVDF
FEE2 hs I\ 1:2 000 3 & Caspase-3 — 3t LAE, 4 °C
HRIEE s N 105 000 WK EPi e — Pt TAERE
I A 2 hs fEROL KA T, FH ECL &G & 47
B A8 . ) Image J 3 A4 7 B 11 5% K FEARL, LA
GAPDHE AN Z AT H M E EAHX € . LI E
3o
1.7 MTT 4 M FMN2 it % 34 49 AGS 40 2L 69 3§ 78 %

B 5 A K 30 41 B, 1 41 B S R N 4<10°
A /ml, ¥ B SRR T 96 LR, H IR 55 TR A
HRE IR 12 h R4 i e A I R , F R =LA 200 ul
[R5 0.1% DMSO 58 4= 15 77 3L 411 B 43 1 15 % 24
48.72 f196 h )& , B LI 20 pl MTT M, 37 °C
B4 h, FEREFAL R RIR TR SR 5 I 160 ul
DMSO, 2 i #5275 ¥ 10 min 15 5 (245 & 78 70 VA iR 5
FERGARAX 1 490 nm AL HH & FL G2 BE (D) . 3958
(%)=L DAE X B8 DAED/SZM DAE x100%. 52
WEE 3.
1.8 sitsas

K H SPSS 19.0 4t i % JX A 34T 43 #7 , Spearman
RS0 LU 15 i 2H 23 s 55 4H 23 R FMIN2 1) R IA 1
L s Mann-Whitney U F& AL 56 73 #f FMN2 &5 (R 1A
IV 5 B s RS FRRRAE 22 8] F) 5% 2% ; Student- 146 56
Sy BT AN TR B T e 40 M 22 e FMIN2 1) 3R 0 1 0 DL &%
FMN2 /5 3K 35 AGS 4 B AS [ B[] £ (1 3% 58 /K. DA
P<0.05 8¢ P<0.01 R/n 2 7 H ik 5 5 Lo

2 #F R

2.1 FMN2 & B/ a8 an A b o R A 44

Go 3% 20 S S G 0 A DU G0 NI 52 1) 84491 75 i
Ji AR A FMN2 B A I RIA K 5 R (E D R
T T 4L AR RN 55 4H 43 N 38 R [R) R 0 A o 0
Wi e s, FMN2 8 [ 3= B0 A T4 s, e 4 210
FMN2 & [ 2 2 [ HRIE i 55 H4AH FMN2 82 1
Z BIAPERIAM . AR S HAVE 5 br i, T 2H 21
H1 FMIN2 25 B T R IA 308 61.9%(52/84) , Ji 55 4.
211749 92.8% (78/84) , H M Ji 4H 23 FMN2 Rk 7K
PR T 55 4 21 (P<0.05) .
22 FROEAAEE P B R AR 4R P FMN2 89
R

K F GEPIA ¥4 FE 4% % | FMN2 7£ § i 21 41
(408 1511 ) Fl e 5% L 23 (211 1) v i R IEAE B, 70 B 45

ROE2) 5 R HAM 2 Gt 25 ;L — 50, FMN2 7£ B
Je BUHE FE v e 2 2 ) R A KTt B SR A TR 55 1 4
[ 2 3k 7K “F [(0.230 £ 0.040) vs (0.420 +0.067), P<
0.05),

A,C: Expression of FMN2 in gastric adenocarcinoma tissue;
B, D: Expression of FMN2 in para-carcinoma tissue
El1 BiREREARMES AN FMN2
BEBFRIERSMHIER(A,C: x100; B,D:x400)
Fig.1 Expression of FMN2 in gastric adenocarcinoma and
para-carcinoma tissues (A,C: x100; B,D: x400)
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EBFTIEER
Fig.2 Expression of FMN2 in gastric adenocarcinoma and

para-carcinoma tissues analyzed by GEPIA database
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43 79 FMN2 15 381k 44 (42 5] 1 FMIN2 iK% ik 41 (42
1) 5 43 ) A 2 S5 5 W PR s BRARR AR 1) 22 57, 45 3R
(R )RR, FMN2 BRI K 5N G B TNM 4
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JAUL K B R o MR E B DA 9%, FL o FMIN2 &K K
PRI 1 78 8 TNM 73 J el i 88 2 A R 2
MR (P<0.05) ; 1M & F— RBURFAE (AN SR IS 590 46D L

PR TR RIS S L bR B2 s R T 17 190 5 FMIN2 3R 1A
KFZERTLG 2 L (P>0.05).

=1 AR FMN2 Rk T 5 B BRE IR RS FHE Z B89 55 R [n(%)]

Tab.1 Relationship between the expression of FMN2 and clinicopathological characteristics of

Gastric adenocarcinoma patients[rn(%)]

FMN?2 high expression FMN?2 low expression
Features N P
(=42) (=42)

Sex 0.223
Male 59 27 (64.3) 32 (76.2)
Female 25 15 (35.7) 10 (23.8)

Age(t/a) 0.136
<60 62 34 (81.0) 28 (66.7)
=60 22 8 (19.0) 14 (33.3)

Tumor size(/cm) 0.072
<5 52 30(71.4) 22 (52.4)
=5 32 12 (28.6) 20 (47.6)

Differentiation degree 0.009
High/medium 38 25(59.5) 13 (31.0)
Low/poor 46 17 (40.5) 29 (69.0)

Vessel infiltration 0.275
Yes 43 19 (45.2) 24 (57.1)
No 41 23 (54.8) 18 (42.9)

Regional lymph node metastasis 0.075
Yes 49 21 (50.0) 28 (66.7)
No 35 21 (50.0) 14 (33.3)

TNM stage 0.032
I~ 25 17 (40.5) 8 (19.0)
I~1v 59 25 (59.5) 34 (81.0)

24 FMJEmAL FA P AGS.BGC-832.SGC-7901 #)
FMN2 mRNA #9 % ik 3 8] 2 51K
qRT-PCR yE I 25 5L (1 3) B, B I 21 i &R
H AGS.BGC-832.SGC-7901 [] FMN2 mRNA [#) 3 i5
BOEH H b GES-1400 35 B 5 P4 [(0.38540.045)
(0.720+0.039)~(0.840+0.029) vs (0.985+0.039), 5] P<
0.05,P<0.01],FHH7E AGS 41 g 2 R PR AR e Ko

151

0 p—

0.5 hull

Expression level of FMN2 mRNA
*

0

GES-1 SGC-7901 BGC-832 AGS

"P<0.05, "P<0.01 vs GES-1 group
3 BRREMAER P AGS.BGC-832,SGC-7901 K FMN2
mRNA HFRIAFER
Fig.3 Expression of FMIN2 mRNA in gastric

adenocarcinoma cell lines AGS, BGC-832 and SGC-7901

2.5 FMN2i$ & KB 21K B % AGS mflg 693574
Ei

e Y E e AGS A LR 9 RE ST 0 B [ 18 0
B L O 0% ik Y FMIN2 7 R I8 B B B Bk AGS/
FMN2, £l FMN2 %+ AGS 3458 (1) 51 . MTT £ 1
5B (K 4) B R, 78 24 h, AGS. AGS/NC 1 AGS/
FMN2 = 2H 21 Jfid 3 5 15 14 6 B & 22 5% (P>0.05) ; 7
48 h, AGS/FMN2 2H 4fl ffu 33 5 v P 5 AGS A1 AGS/NC
ZH A 5 PR [ €0.653+0.055) vs (0.980+0.066)~(0.913+
0.068), 13 P<0.05]; £ 72 h, AGS/FMN2 ZH 4H il 13 58 i
PE 8 AGS F1 AGS/NC 21 [7] ¥ B i [ K [(0.867 +
0.087) vs (1.150+0.060)+(1.253+0.035), 3 P<0.05) ; #£
96 h £ AGS/FMN2 2H 41 ffa 384 58 v 14 8¢ AGS Fl1 AGS/
NC 4 B & £ K [(1.143+£0.050) vs (1.587+0.045).
(1.607+0.068), P<0.05].
2.6 FMN2i$ % ik ¥ 242 3 AGS @@ it B =& & Cas-
pase-3 89 & ik K-F

Western blotting 2 f Il 45 5 (& 5) & 7x , AGS/
FMN2 4 Caspase-3 £ 1R 1A 7K T AGS #1 AGS/NC
4B B HN[(2.610+0.277) vs (1.010+0.036) (1.093+
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0.044), 5 P<0.05].

2.0r

~ - AGS/FMN2
QR = AGS/NC
< L5 + AGS
(=1
2 *
g
< 1.0 *
E
a, *
3 05

0 1 1 1 ]

24 48 72 96

Time (t/h)

"P<0.05 vs AGS or AGS/NC group
4 FMN2 Xt AGS #AEHE5E #9500
Fig.4 Effect of FMN2 on the proliferation of AGS cells

AGS AGS/NC AGS/FMN2

Caspase-3 | i Sam.

GAPDH | Wi D e

5 FMN2 %t AGS #HBhE - [ Caspase-3 AR RN
Fig.5 Effect of FMIN2 on the expression of Caspase-3 in AGS

cell lines
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B e A I PR R UL M B 2 — , LR R
Fm st Ze b it FRIE R B s K E K, 2012 458
KI5 4R R AR B 42.59% , FE TR 491 5L
A BR AL TR B R BT 44.95% . SRR SE Hh X B
I 1 18 98 R0 2R B v ) 2 W s A L, FRE Y
BT T 6 20 IR P e 4. B e B e
BRPRER 2 — R A R IR A b R Ak
(1) 975 3 A B 2 o0, AR R LR i AN iE 2. B
ROAIE 70 250 B B 1) R AE FT 5 APC KRAS TP53
SMAD4. EGFR. BRAF. CDHI. RHOA. CDKN24 }
PIK3CA %55 R [ HAS 510 6 e 5 2 UAH 960,

FMN2 & Formin [R5 & F 5% R A &5 18 3L 2
— X PR R IE 7 /N RS B8 K B (Form) 1E %
AR AN, RT3 45, BRI, it/ R
b TR AR B B B FMIN2 LAY 3 IE T A i ff
ZRG WK JZ /NI T o i R B R S5 4k
M & S0 7C R L FMN2 AUAE F XA 4 R Gih
Fak , 1M HLAE LR 55 i A RE % e g o 9 R R
ST M IR R PRI 1 LR S R 3 R . 7RI E

S 15 IS AR IF 900 e S TR, SR v R IA B FMIN2 1]
RE A g H (1% B0 ik DAL (12 32 4 e ) 4 i S0 1tk A%
o LIU S5 4 35 PR G B 2 AT A 7 /)N BRU 465 W e 1)
Sy IHE R, % B FMN2/GREM2 7 B 2 45 i o 4 S 1k
() Gy L R o BRSP4 1 335 181 25 B e 4L 21
Fie 55 2H 2R FMIN2 [R5 L, K IR 46 1 e 2 2
FMN2 F3A 7K B RAK T8 55 4H 21, 2 A Ll AR s 21
FRIE R B, FMN2 )35 /K F 5 538 11 TNM 23 3 i
T Rk B A e B8 DAL R o A AR FE B DA 5%, TS 4 AT
4 HRIR FMIN2 J2 5200 45 i3 28 2 1 R 790 f5 1R 57
BRI R 2 —. BRI FMN2 76 N 2K R ik e,
0 AE e () 3 e R (A B 3 R AR LA v AN T
R BT A 9% 440 F Western blotting 75 7%
Frll 7 FMIN2 7 B I i 55 20 VR 4 2 R4
B UL, 245 TR, B R 40 415 FMIN2 R 38 7K1
AT S5 H R, 45 R 5 il 09 2 GEPIA ) 43
Brah i —35, R H2 78 FMIN2 W] RE7E B e o 2k g ik
R RN R MER .. D4 & B EE R
PR RS TR B, FMN2 IR IE K5 H e B 1
TNM 73 HH R0 Ji 8 5 A0 72 B 5% D) A 5%, FMIN2 [ 3Rk
IS RS E i DEEE N G 37| L Iy AN D W = R Nk
SR OLIC A G

BEAEAIF 72 & B, FMIN2 368 3 18 =% 200 it & 3403410 1)
ER] = AN 1T 1815 P 40 B P S B AN R T AR TR
L, TERE F% 48,72 F1 96 h AN [F] I 8] 55 , AGS/FMN2 4
2 it 18 5 5 M 25 AGS AT AGS/NC 24 B B B&AK, I
HLJA T2 8 R 45 R 2 7R AGS/FMN2 2 Caspase-3
E A RIBK T AGS A AGS/NCH W BT . ULE
SERPLR,1E B IRE AGS 4l & 1, FMN2 5 3K ik ]
005 200 L P MG B, AT 4 L B R AR A

759 2 i AL L A2 b, ARF 7E 41 0% 9 R 4R,
ARF [ 7383 ps3 {4 & 1F H L i ] LLd it
pS3 AR 11 7 AR 200 P %) 8 T I 4 ) L
JfL 0 YAMADA 88U % I FMN2 A AR 5 pl4
ARF 1) Pl A, fEIX — I F2 Hh R FEE AR A
5P 3 R AL A B LR 5 p14 ARF 0138 3 DR 30 2% (035
A AT LA NF-KB J8 2 # #l Rel A WV 3E (1 Th g, 43 H 8
15 FMN2 J3 3 745 & AT i 3 3 53 2 1 i
PRSI0 ZRIA I FMN2 1 LA p21 25 (1 45 A JF kb
FLRE AR DT A 32 2000 ) 300 4 iy R0 1 30 4 o 207
T AE B M 1) R AR g A2, FMIN2 R 758 1o 1 75
p21 F0 ] 240 P 3 B R kL T, DA R R A AR
SEES IR, AR B

Zx Bk, FMN2 1 H R IA 1 5 e 8 h 230
TR, I HILRE AKF 5 B 1) TNM J5 3 A i
B Z PG i — B RBLFMN2 [ R iE
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