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NFATS 5: PR 76 [RIR P 1R B 14 % B8 siRNA (NC-siRNAD , flig A/ 5 7% 24 N B s MGCR03 i Ji5 , 5K FHl Real-time PCR A& 43 #7 41
Jitd ' NFATS mRNA 383 /K P (1 38 4k , 310 65 8 tH A7 X0 ] NFATS 25 K 3 3% 1) siRNA (NFAT5-siRNA) . NFATS-siRNA % 4t
MGC803 41 48 h J& , 33— 5 % J1] Real-time PCR Fll Western blotting 3 iF 3746 ) 41 il o NFATS F1 S100A4 mRNA K 35 & ik /K
TR, AT AR AT CCK-8 ¥4 43 M il NFATS 2215 X s 5 S A T2 52 . 48 Rt B YL siRNA2567 %t NFATS mRNA
FIE N B W L (P<0.01) , siRNA2567 # 461E ) NFATS-siRNA . 5% NFAT5-siRNA 48 h J5 , NFATS Al S100A4 mRNA } & [
1) & 35 7K1 1) B S BRI (P<0.05); 5 NC-siRNA 24 L%t , NFATS-siRNA 41 MGC803 2 Jfd (11 184 58 2 1E 72 h F1 96 h 13 2 35 FA AL (P<
0.01) ; NFAT5 R K VTR 48 h J5 , MGC803 41 I F 1 T2 28 1 (2.740.2)% ETF & (7.9+0.2)%(P<0.01) . 4 #: NFAT5-siRNA g 3L
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Effects of nuclear factor 5 of activated T cells on proliferation and apoptosis of hu-
man gastric cancer MGC803 cells

GUO Junfu,YU Shuang ,WANG Yue, XU Chang, LU Na, ZHOU Yuan (Teaching and Experimental Center, Liaoning University of Tra-
ditional Chinese Medicine, Shenyang 110847, Liaoning, China)

[Abstract] Objective: To investigate the effects of nuclear factor 5 of activated T cells (NFATS5) on proliferation and apoptosis of hu-
man gastric cancer MGCS803 cells and to explore the possible mechanisms. Methods: Three siRNAs targeting NFAT5 gene (siR-
NA2567, siRNA2714 and siRNA4562) and one negative control siRNA were designed and chemically synthesized before transfected
into human gastric cancer cell line MGC803 by liposome. Real-time PCR was used to detect the changes of NFATS mRNA expression
in MGC803 cells to further pick out the siRNA that most effectively inhibit the expression of NFATS. Further, Real-time PCR and
Western blotting assay were carried out to test mRNA and protein levels of NFATS and S100A4 in cells 48 h after NFATS5-siRNA trans-
fection. Then, CCK-8 assay and FCM assay were used to detect the influence of silencing NFATS5 on cell proliferation and apoptosis, re-
spectively. Results: siRNA2567 was the most effective siRNA that significantly inhibited the expression of NFATS mRNA (P<0.01),
and thus was validated as NFAT5-siRNA. Real-time PCR and Western blotting assay confirmed that both mRNA and protein levels of
NFATS5 and S100A4 were down-regulated in cells 48 h after NFAT5-siRNA transfection. Compared with NC-siRNA group, the prolifer-
ation ability of MGC803 cells in the NFAT5-siRNA group was significantly down-regulated at 72 h and 96 h (P<0.01). And FCM assay
showed that compared with NC-siRNA group, cell apoptosis rate of NFAT5-siRNA group was significantly increased from (2.7+0.2)%
to (7.9+0.2)%, (P<0.01) 48 h after NFAT5-siRNA transfection. Conclusion: NFAT5-siRNA transfection can silence NFATS gene ex-
pression in gastric cancer MGC803 cells effectively. NFATS may inhibit proliferation and promote cell apoptosis of gastric cancer cells
possibly through regulating S700A44 expression.
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Z2 00 T4 A g AR R A R R (R AR A
BRI ) N R 22 A0 SEZRATI AN T /NBE, 23 Sl Aor J=
5T R 5 S AL AN AR 3. R E R B R I
R S, R B S AL ) v T B IR . AR
M, BEAIRERENZRBEBRBRE - ZHES
HWE ISR, B FsiAs-Haid . Bk, imA
WEFL B e K AE R R 4 T HLE, B R R
ORI AE BN AR 35 46 T 48 fd #% X 5 (nuclear
factor of activated T cells, NFAT) & ¥] = F N —Fh 5
AN THIMIL-2 J5 31 456 e 5 DR i g R 30, 78
ZM R A RIE. M AR R,
NFAT 7t 2 P L3I P 240 2R 41 g v il 3R 08, & B A
% [a) 17 D) RE L s R 7 ZE 40 oAb AR R R rh
AR H EEH] . NFATS X FX TonEBP, f& NFAT Z % 1 5
MR Z — . 5 H R 44 B (NFATL-4) A
NFATS PR B8 1 5 40 1 3 7Y (] 9058 1) X 38, 32 A 45 1
TR A B R R (calcineurin, CND 45 & X, K] X Ca*'
CN AR, 2 B2 3235 1 RLEAT#E 5 &K (integrin)
VRS, A BT TR B G 2K R 3 i R 4H
MBHZ3) S AR 2R JT . % T NFATS 585 K 1K
Z 5 RN T8 0] i g A8 b Je i 4 F J 43 1L
Hl B E B . S100A4 & 45 5 1 45 4 % [ S100
KGRI IR 2 — 2 Mg H 2 35 B m Rk H
5 R G 52 kK KR UG A R & YA,
A% R AHS AT B A R B, S100A4 fi 5 5@ i I 4%
GDF15(Growth differentiation factor 15) 1A /K, it
S0 5 9 MGCR03 2 Mo 1 T FE R o ANBIF ST 81T

AT 3 25 ] NFATS R 1 siRN A, W\ 1 1 18 R
845 U BR NFATS 3[R ff) NFAT5-siRNA , 33—
Tor il NFATS ZE DRI B N i MGC803 4 Jfd 3 8 %
JH TR, DL B e 1 TR RS VA B A AT 5 1)

1 MR57EE

1.1 mie R 5 %X 7

A\ 15 95 MGC803 2 ik 11 T~ v B R} 25 e S 7Y i
TR ZE 14 . DMEM K5 57 5 | PBS A i g ) T
Hyclone 2 & , i3 48 M35 8 T i IKRLH SR AE MR 2
7 , jetPRIME %% 441X 7% T Polyplus A 7] , Real-time
PCR il 71 & Al TRIzol i 55/)% T TaKaRa A #] , Fafi A
B-actin & [ PLAAIA T Santa Cruz A & , %Pt A\ S100A4
B A YA T 3£ [E Abcam A 7 , fit It N NFATS & A
PO T 3 [H NovusBi 2 & , 1 2E 505 — 5008 T 42
S A AT, Cell Counting Kit-8 (CCK-8) 7
F1 Annexin V-FITC 4 ffa #8748 0 8 771 50 T 5 5 9l
BB R AR AT .
1.2 NFAT5-siRNA #93% it 5 &

siRNA H 1) Fr B % B K A A% : i 4 GenBank
KW BESE AL N NFATS &K BE K 57 RNATEE X, A
1 3 /1> siRNA J7 41 , A4 51 7 51 H6F B [ cDNA 246
B H fiv % N siRNA2567. siRNA2714 Al siR-
NA4562, 73 A% 11— 2% siRNA [ 145 & (siRNA neg-
ative control, siRNANC) %], Blast & ] % il , HEFR 5
HADFER FJR . siRNA HERZEHRF 5 WE 1.

1 siRNA B HERFY
Tab.1 siRNA oligo sequences

Gene Sense(5°-3") antisense(5°-3")
siRNANC UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT
siRNA2567 GCAGCAGGCUACACAGUUUTT AAACUGUGUAGCCUGCUGCTT
siRNA2714 GCAGCAGAUUUCAUCAAAUTT AUUUGAUGAAAUCUGCUGCTT
siRNA4562 GCAAGUAACUCUCUUCUUATT UAAGAAGAGAGUUACUUGCTT

1.3 miask g

A B 95 MGCR03 A I bk 35 77 T 10% a2 I3
100 U/ml 35 5 2 F4E % K 1) DMEM 15 729+, 37 °C.
5% COMIFNRERE TR, HMTH AL, B T-Ha
KA TS0 . SR 4enl 1 d, BUE KRS R I8
KA MGCR03 4t i, 5 HH SR AL, 4 H A 2 6
FLAHARIE TR 9% 12~24 h 5 QLA EIA 50%~70%)
FroEAREFRAE, PBS Pk 1 UK, I 2 ml &5t DMEM K%
FEHERSE, 71200 pl jetPRIME ZE I 5 ul siRNA,

BRWATIRA, BRI S pl jetPRIME #4417,
WHE10~15 s, iR H 10 min, B siRNA 3. ¥
SiIRNA 2 JLi i\ CL 4t s JE 5t DMEM 55 77 52211 6 FLAR
W IRAT, BREERE IR 4~6 h JE , IR JE ST DMEM K5
FIREIR, 24 h JFEHNE 10% FBS {584 DMEM kf
FiHE, B N siRNANC .siRNA2567 .siRNA2714
F1 siIRNA4526 22 MGC803 4 fiid . %4+ 48 h J5 i ik 1A
3 NFAT5-siRNA 751, FEHEHUE RNA , 1 7% 5 il cDNA
IEE- 3R
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WA, 2 R AT ANIAATE T S XA B MGCS03 48 RS B8 T ) 10 B a1 -

14 Real-time PCR # M| & 8 @ L ;9 NFATS #=
S100A4 mRNA # % & K-F

L GAPDH 5 N 2+, Real-time PCR % il 5% 2H 4
Ml N NEATS F11 S100A4 mRNA {155 K, [ 30 /MEF
H95 °CTAE 1 30 5,95 °CAZ 4 5 5,60 °CiE Kk 34 s, 3t
1T 45 MEH , B E 3 N E AL, 7£ ABI7500 55
i %€ & PCR &40 AT , W R BR A5 5 i — 20
MO 0 4 AR ol 0 T 5 S 7 R S o O SR
M2 Y TRk, LI EE 3K 51751

*2.
%2 Real-time PCR 5|45
Tab.2 Primer Sequences for Real-time PCR

Length
(bp)
NFAT5  F:5-CCTAATGCCCTGATGACTCC-3' 125
R: 5-AGGTGGGAAGATGATGGTGA-3'

Gene Primer sequences

S100A4 F:5-CCCTGGATGTGATGGTGT-3' 160
R: 5-GTTGTCCCTGTTGCTGTC-3'
GAPDH F:5-ATCATCAGCAATGCCTCC-3' 160

R: 5'-CATCACGCCACAGTTTCC-3'

1.5 Western blotting 4 M) MGC803 4 i, F NFATS #=
S100A4 mRNA % & & % ik K-F

SEBG 4 A NC-siRNA 4 . NFAT5-siRNA 4. %%
YL NFATS5-siRNA 48 h Ji5 , FH Tii74 1] PBS 35t 2% 2H 41
L3 R, PN 20 R e v pe A - A A e B e .
SDS-PAGE 7 & 5 H )& , ¥ 85 H #% % 2 PVDF i I,
T FH 5% i I 95k -TBST i KB 1 1 h, In N —#i
(NFAT5 $i44(1:1 000) . S100A4 $i 44 (1:500) . B-ac-
tin HLiK(1:200), T 4 °CREIRIF & 14, H TBST Pk
3K, BRI PR R IR FE 10 min, 28 J5 0\ BRI S 4k 4
B R0 0 T (1:2 000), T 37 °C R HE 1 h,
TBST $e ik 3 Ik, BRRFEPRYR$E 10 min. TBST P 3
K5 %% 5 min, ECL i 5f &kl . Imaged % & F i
AT E BT, KW EE 3K,
1.6 CCK-8 5 3o 4| 5T Bk NFATS % i 3F MGC803 48
L3858 69 %5 76

S 4y R CK (25 [ X D 4 NC-siRNA 21 J&
NFAT5-siRNA 2l . HUAE KRS B4 1) 504 K B4
JHO, 5 R0 IR B Y A R A0 i B RE T O 3~5 %< 10° A/
ml, 5T 96 FLEE TR H , B LI 100 pl 44 A &
W, BHR3ANE L. 12~24 h J5 QLA 50%~

70%)NC-siRNA Z1Fll NFAT5-siRNA ZH #1745 4%, CK

A AR W G 7V T M 5 R . ARG G 24,48
728196 hJ& , B ALIIN 10 pl CCK-8 VA, 7 2 Jif 15
FRAA N RS E 1 h, BEAR DG 52 450 nm P K62
(DH, il K gk, LI EE 3K,

1.7 R A gm i R A& ) 7 4] NFATS & 3£ 3 MGC803 4m
L8 T 6% %5 v

HUAE KORG8 B A A A 4 i, 5 10 Tl
AL, BRI T 6 FLEF TR T, 12~24 h 5 L& 50%~
70%)NC-siRNA ZH Fll NFAT5-siRNA 4347544, CK
AL L YL TV LE R R . A4 72 h )5,
R A £ LA, SR A . PBS BRI 1
Y, NN 195 ul Binding Buffer #2401 i . 40 i B
HIN 5 ul Annexin V-FITC iR, {21 )5 4 °CiE 5%
H 20 min. 1 000xg &0 5 min, 3 _LiF. HIA 190 pl
Binding Buffer 5 2 41 g . 40 i &3 H I 10 pl PT
BRIRA], 4 °CREYEIEH 5 min, | h N2 HT. UR
AMULHRIFE TR, L EE 3K,
1.8 “itsae

K F SPSS 25.0 4t it %% ¥ {1} #1 GraphPad Prism
5.0 VE BB, B0 L x+s Fon, B4R ELBCR D ehe
55, 2 4HIR) F 38R FH B R 3R 5 22 40 W 3 1ok A DG 1 A
LRk EA 34T . PL P<0.05 3 P<0.01 FoR £ 76 4t it

2 # B

2.1 Jfik A2 NFATS-siRNA A 35 7

Real-time PCR & I 25 5 (B 1D 7R, 40 0 3 G 3
% A [A siRNA (siRNA2567. siRNA2714 Al siR-
NA4526)48 h J& , MGC803 4l il ' NFATS mRNA ]
FiEKF IR ZE T (P<0.01) , Hh siRNA2567 4 4
48 h X} NFATS mRNA 1) #)1 il ¢ 4 B S , %0 72 siR-
NA2567 Jfe A %) NFATS-siRNA 34T J5 421056 .

1.2
1.0
0.8}

0.6}

0.4

0.2f - .
0

s1RNA2567 siRNA2714 siRNA4562

NFATS5 mRNA relative expression level

"P<0.01 vs NC group
1 £ MGC803 4R NFATS mRNA KR E SR
Fig. 1 Expression of NFAT5 mRNA in MGC803

cells of each group

2.2 NFAT5-siRNA & %% A 2 49 4] MGC803 %@ fie.
NFATS5 & & & ik
Western blotting 745 % (K] 2B) &7~ , NFAT5-siR-
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NA ¥ 4L 48 h J5 MGC803 41 il th NFATS & H & 1A 7K
- B 2 P& K (P<0.05) , 5 Real-time PCR il 45 5 ( &

2A)FHL

1.2¢

Expression level of NFAT5 mRNA

NC-siRNA NFATS5-siRNA

B-actin

1 2

"P<0.05 vs NC-siRNA group
1 : Transfection of NC-siRNA ;2 : Transfection of NFAT5-siRNA
2 NFAT5-siRNA %% 3 %7 MGC803 40 il f NFAT5 mRNA
(A)FIERB)RIARIF M
Fig. 2 Effect of NFATS5-siRNA transfection on expression of
NFAT5 mRNA (A) and protein (B) in MGC803 cells

2.3 UL Bk NFATS °T % 4k MGC803 % Jii ¥F S100A4
mRNA F= & & 6§ & &

Real-time PCR £l 45 5 (& 3A) &7~ , NFATS-
siRNA ¥% % MGC803 41l Jf1 48 h J5 S100A4 mRNA [1]
FRIE/KFBHE FIH (P<0.01). Western blotting 5
45 B (E3B) Eon , UUER NFATS J5 S100A4 5 I R 1A
KTt B R R AR (P<0.01) . F B S100A4 /& NFATS
) — A E BRI .

2.4 ILEK NFATS A B 374 MGCS03 % it 6938 75 7% /)
CCK-8 £ il 45 5 (& 4) 7R , NFAT5-siRNA 41

MGC803 4H fif 1) 3 58 fe 71 £ 72,96 h K == 1 X #f

(CKO 2 AT BH 4 %6} HE (NCO 21 38 25 PR IR (P<0.01) . 3R

Bf} NFATS 5 R0 BR B 08 A 24 i MGC803 4 fid 1) 4

BE RE

2.5 ITEK NFATS # B2 # MGC803 4@ it A =

WA AR 25 R (B S BoR, 772 h5,
NFATS5-siRNA 21 55 CK 41 1 NC-siRNA 41 LL#% , B 5
MGC803 4 it ¥ I T 22 B 2 14 0 [(7.9+£0.2)% vs
(1.9£0.1)%- (2.7+0.2)% , P<0.01], % B VT Bk NFATS

REMS (L HEN B i MGC803 A i M T

A
2
ﬁ 12
[;: 1.0
B
Zz 038
5
T) 06 *k
5 04
=1
S 02r
g o
E NC-siRNA NFATS5-siRNA

1 2

" P<0.01 vs NC-siRNA group
1: Transfection of NC-siRNA ;2 : Transfection of NFAT5-siRNA
3 NFAT5-siRNA %% 3 3t MGC803 4 ffl &R S10044 mRNA
(A)FEHB)FRIZRIF
Fig.3 Effect of NFATS5-siRNA transfection on S710044 mRNA
(A) and protein (B) expression in MGC803 cells

~ 141 o CK
N 1.2 g NCsiRNA
= 10} - NFATSsiRNA
g : * %
'g 0.8f
ﬁ 0.6f sk
g 04 e
B 02
O
0 . . . .
24 48 72 96
Time (¢/h)

"P<0.01 vs CK or NC-siRNA group
4 NFATS5 3 MGC803 £ I {E A2 71805201
Fig.4 Effect of NFATS on the proliferation of MGC803 cells
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SREERE, 45 VEAL T AR 7 5 %0 A 9 MGC803 21 fifa 3 5 K% I Tk /1 i) i 1123 -
CK NC-siRNA NFAT5-siRNA
A04 control AD5SNC A06 SI
« _Gate: R1 & _Gate: R1 & _Gate: R1
3 dQ1-L Q1-U 2 401-UL Q1-UR] 3 401-UL Q1-UR)
30.4 30.1% 1% 30.4% 2.4%
EE EE : g :
% g % g g
<8 <3 <3
3q . dq . _ dq d°
¥ ag ag
g‘f Q1-LR !CJ'I-LL Q1-LR] g[.lf—LL‘ A Q1-LR
- 107 7% 0 | . 08% - 97 3%". 16% - 191 8% 54%
s LU RELLL SRRl TOTR T YT 3 LR T TTTRNY 3 LULLUSREELLL SRRl TR T T
2543 WA B B W2 2533 W S J2 53 WA WS B J2

FL1-A

FL1-A

5 5372 h G MGC803 BAR AT 1B R
Fig.5 Apoptosis of MGC803 cells 72 h after transfection
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