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ME  BE: AR miR-27a *7 B SGC-7901 20 i w8 Hra & LA AALH . ik : 2 31 & miR-27a i £ 32 A= 8 FOXO1
#9 SGC-7901 Zm ALtk , KRR K 2 I AR A 2 I T oL, AR & J PP 3 % (Western blot) 44 20 I 8 == Fe A w848 X & & p53.
BCL-2,LC3I.LC3I /K-F, Bl oAl £ 8% F 98 miRNA-27a #9 B 5 20 16 FOXO1 #9 Rk KPRk F Bk Ak B 547k B ie
miR-27a #4932k B 52 0 R & B4k X B (Realtime PCR) #2 miR-27a & & & R A \miR-27a AR KK FU AL 09 35 2 2 & SHab )
it F A IHAR miRNA-27a 89 B & 20 i F FOXO1 mRNA #97KkF . ZER: (1) LA miR-27a 6920 o8 — FH ALY 2 F B, B
TAHIXEEG BCL-2 & ik LA, pS3 R-F T, AMXEE LC3ILC3I ¢ AKX B AT AT (P<0.05), 3K T & m i p
FOXO1 /5 1F2] T 5 Lifl miR-27a ABM4) I 25 R o (2) WA KA BIRA A B 225 R 27 miR-27a 5 FOXO1 A ¥ & X 7,
miR-27a A A R4 miR-27a A AR A A 4R E R Rt . LR T E &M+ miR-27a /& ,SGC-7901 % e
F FOXO1 mRNA /KFLH 2 ZA(P>0.05), FOXO1 A B Ak £ % G AT 2 TR LR, G R8T miR-27a Tidid
Fe @) FOXO1 &9 K A 4] B 20108 £, miR-27a/ FOXO1 45T VA% B 78 77 FRARAT 09 5k

KEIF B miR-27a;FOXO1; 8 =
HESES R735.2 XHRFRERD A

Influence of miR-27a on apoptosis of gastric cancer cells in vitro

ZHANG Yue, GUAN Xu-wen, WANG Jing—ya, HUANG Ding—zhi

(Department of Gastrointestinal Medical Oncology, Tianjin Medical University Cancer Institute and Hospital, National Clinical Research
Center for Cancer, Tianjin Key Laboratory of Cancer Prevention and Therapy, Tianjin’s Clinical Research Center for Cancer,Tianjin
300060, China )

Abstract Objective: To explore the influence of miR—27a on apoptosis and mechanism in gastric cancer cell line SGC-7901. Methods:
Gastric cancer (GC) cell lines SGC=7901 of over—expressed miR-27a and less—expressed FOXO1 were established. Flow cytometrywas
used to measurecell apoptosis. The protein expressions of p53,BCL-2, LC3I and LC3II were detected by Western blot( WB ). The expressions
of FOXOL1 in cells of up-regulated and down-regulated miR—27a were also examined by WB. Dual luciferase reporterassay was used to
verify the target gene of miR-27a. Real-time PCRwas employed to determine miR—27a levels of cells transfected by miR-27a mimics and
inhibitors andlevels of FOXO1 mRNA. Results: Compared withnormal control cells, apoptosis rates of miR—27a up-regulated cells were
decreased.WB suggested that BCL -2 expressions were up —regulated whilep53, LC3I and LC3II expressions were down —regulated as
compared to control groups (P<0.05). Experiments in cells of low—expressed FOXO1 had similar results.Results of dual luciferase reporter
assay showed that FOXO1 was target gene of miR-27a.MiR—27a mimics and inhibitors were successfully transfected into GC cells. FOXO1
mRNA levels had no significant change in cells transfected by miR-27a mimics and inhibitors (P>0.05). MiR—27a negatively regulated
FOXOT1 protein expression. Conclusion: In vitro, miR-27a inhibits GC cell apoptosis by targeting FOXO1. miR-27a/ FOXO1 axis maybe a
new therapeutic target in gastric cancer.
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JEIFTHLMI AR AIRZ , $E 1] 245 078 B 68 b i 1 H]
BTG 20 H AR SEME PR A R, PRI SR Y
TRYTHE S EA BB R S )y RNA (miRNA)
Je—F/ N FARZRS RNA, 38 i3 5 $05E H mRNA
o 3/ AEFHIE X (3  untranslated region,3'UTR ) 25 &
MEZMAME A A=Y7Ao . miR-27a fi T A 19%
Yetifk b, J8 T miRNA-23a-24-27a %, CIFSEFE
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AGVE IR Ik B, 2 S R AN A R T )
LA AR B RO, A SR E miR-27a 75 H M
SR IR A A 2R R PR [ 4 T 0
BEAMEA KT, EFFHRPTEERY] miR-27a 78
B bRk BE B, 2 LR EUE i o
miR-27a 5 RIEH UG A, DL B E R R
miR—27a 7E B Al REACHE TR R AR . S0k
HEFE 1 O1 (forkhead box transcription factors O 1,
FOXO01) & FOXO FJE FP 58 A — 51, 78
iR s R Th A 5 T RIMER] . IR R,
FOXO1 7£— L8[ i al /2 miRNA B #E3E A, 4
FEFL RS, miR-27a .miR-182 & miR-96 1] L1}
[FAE m Al FOXO1 K3k, dEmfedt 740 s st
25 1 A A AR, AEfEE T, miR-411 T
#R FOXO1 FIR i it 40 LI A8, BT BRI
o, AR EHIT miR-27a X 5 98 40 i
SGC-7901 M T-AEHT, [RIRFSE AR FOXO1 X H
FEEAMLIE TR0, JEXT miR-27a 5 FOXO1 fy5¢
FRIEATEUE S 700, LIS B A TR S R A
WA

1 MRE5FEE

L1 A ANEBREAR PR SGC-7901 14 H b5
P B B K 2F 4 M 9 PR 0 5 Trizol Reagent,
lipofectamine 2000 Reagent W4 H 3¢ [# Invitrogen 2%
F] ;5SYBR@ PrimeScript@ miRNA RT-PCR Kit I3 [
K% E AW T ;miR -27a mimics BB .miR-27a
mimics X F& JFi 7 .miR—27a inhibitors 5k .miR-27a
inhibitors X B AL si-FOXO1 kL si-FOXO1 %
MR BRI B 11 B0 W) FOXO1 —4iila A 36 [
Abcam 23 F) ;. BURBEARIC LI BT 1gG 10 H 5L H
Santa Cruz 23 A ; fi2 5 3% A BUR I 1 22 [ Progada 2
Fl; 4HMEPA TS Annexin V-FITC/PI 3255 & H € F
BD A F].

1.2 F&

1.2.1  ZRfssFR ALY SGC-7901 s 3% T
A 10%MRG I RPMI-1640 H3R1, BT 37 °C.
5%CO, JEFREE R FRAF o BUE RORZS R IR0
JHL, O Je i — A A0 e TR SR L 2 R
BH 45 FH lipofectamine 2000 e LR ) 5 4y ) e g
miR=27a mimics 7, miR-27a mimics X J8 k7,
miR-27a inhibitors Jfi k7 ,miR—27a inhibitors X} ff Ji
B, si-FOXO1 Jiki M si—-FOXO1 %fBEBokr , 4 s
It 24~48 h Ja BT S5 o

1.2.2 P SCRS: 240 i U T~ %~ Annexin V/PI
MYk e BRI SGC-7901 2] 10 mL (15

DT, BREARNIEECH 3x10° /mL, 1 000 r/min &5
L5 min 57 AIEFRI . T S 0PGRS 11k,
1 000 r/min B5.0> 5 min, FH 100 L AOFRICTA W TR
A0, FiE T EOEHFE 15 min, 1 000 r/min 5.0
5 min PLIEGNHL 0 F S b PE 1 K. A Annexin
V-FITC/PI %, 4 ‘CNIFE 20 min. )54 400 wL
PBS, B B U473 20 4f BRI, Annexin V=FITC 4
RO, PL WL S, I Annexin V-FITC/PI
VTR 4 CCRIFHE 20 min, BCIREHR S BEEES T
T AT, TRl & e 1 488 nm,
A 515 nm (@ I8 AR K FITC 2856, K
KT 560 nm BYPELSAEIN PI, T4 Xt T T
2 T M S A RN PT AT B , TR AL 40 i 00 G
DUHEE . AU S O 4RI DNA ATk PI 2 4L
FEAE LTSN I AN MRS ORERE SE A B AR RS S5
A I R A TR PLAR S S
YL 5O S . IEE TGS ILAR L
1.2.3  Western blot 30 p53 .BCL-2 . LC3I.LC3II X
FOXO1 FEHEE WYL 48 h 1 SGC-7901
YL, A RIPA 402 5 25 IR SGC-7901
I EE I, 2 10%-15%SDS-PAGE HL ik 5HE 2
PVDF & I+ ,4 C 5%BAg 4 W5 1 h J5, InA—
P, 4 CWH . TBS-T Pede—t, B Ak
fldRic P IRMEE 1 h, TBS-T %E4% 3 K, ECL ik
F &, UL B-actin fEN NS,

1.2.4 MFOCRMEREEMIKE B EYER
TINS5 A 3] miR—-27a B 7R RE Y FOXO1,
[ 3] miR-27a 75 FOXO1 £ 3'UTR ek &1
S S A A 3 UTR JE%1 K 98751 3'UTR I+
FIHEAT R FE G, SR A K H P 5 i B e R
TR B R A, B miR—27a 2635 ok Sph i e ag,
HHRNRIE I Y E SGC-7901 A, #%
YU 48 h LABEEARASCRGEIN ¢ 3 28 b 1) 0 12 o

1.2.5 RNA (Y4B Real-time PCR 510 %
Trizol K HEHL SGC-7901 4 i RNA, 19355
FERCHIUK % RNA Jitht o Al SYBR @ PrimeScript @
miRNA RT-PCR Kit i35 & Ui 43 A 500 ng i 4
RNA K3 5 1 i 5 1) o 4530 A S =
FH N B PCR 51 ) 78 %€ i PCR AX HE A7 56 B 22
PCR. PCR 4147 95 °C 5 5,60 °C 34 s, #H17 40 ME
¥ . miR-27a PCR 5| ¥ ¥4 LI :5'-CGGCGGTT
TCACAGTGGCTAAG-3", Fif:5'-CCAGTGCAGG
GTCC GAGGTAT-3";FOXO01 £ H 5 ¥4 i 5/
TGGACATGCTCAGCAGACATC-3", Fii#:5'-TTGG
GTCAGGCGGTTCA-3' ; B—actin E:PH 51 H1F 51 I .
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i B, 45 miR—-27a %) B9 I JH TR R PRSI SY 471

5'~ACACCTTCTACAATGA GCTG-3', Filf:5 -CAT
GATGGAGTTGAAGGTAG-3' .,

1.3 “itFaoir AR Rk A 3 Hilsr
FISZI . B AL B R ) SPSS &k, i YORHT xas
FR, FASHEE R P<0.05 5 BHA St
2 BR

2.1 LA miR-27a & & A& FOXO1 %+ B & 49 e,
SGC-7901 Zm e T # %@  Annexin V/PI B {7,
T DA AN [ A T S A A . e XU i A
AR RIS, 22 b 5 PR 7R ML AR A5 405 40 i
(Annexin—FITC—/PI+); Z F 4R 7w IE 5 16 41 fitd
(Annexin—FITC~/PI-) ; 47 I 2 B J& 08 7= vp e 301 4 g
(Annexin-FITC+/Pl+); £ FZR A EIAIHT-40 )it
(Annexin-FITC+/PI-), FT- RN LLRS5H TS
FELZM AR o LA R E B SR A5 R AT 1A, miR-
27a Jk FEIRLH B N TR A 40 MR TR A3 0 R 16%
29%, FW] miR-27a i Rk AT W Z i SGC-7901
AP T-(P<0.05). TMiUNE 1B fis, FOXO01 fR 3%
IR ZH R REZH A B T 23850 3R 5% . 10% , W]
FOXO1 IR 23K 78 2 2 il SGC-7901 40 g 94 1
(P<0.05).

miR-27a NC
.»2_! ks
= *
= ] o g
L @ | o
% 16%
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= 21 @ Q2
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A.miR-27a 11t 363 H SCGC-7901 ZAHIIHT;B. si-FOXO1 Al i)
H SGC=7901 Zupu AT

1 i miR-27a S ALK FOXO1 M| B E 4R =
Fig 1 Over —expression of miR -27a or low —expression of FOXO1

inhibited gastric cancer cell apoptosis

22 Lk miR-27a & 3K FOXO1 *F B J& %9 je
SGC-7901 p53.BCL-2.LC3I & LC3II # & ik K F
#93% "  Western blot KilIZ5 R 7 , Ik FOXO1 41,
FOXO1 R [ 2R 50 B4 T 18 (P<0.05) ; X 4% A
AXTIEZH,  Ei% miR-27a 2 5% si-FOXO1 HIHT-4H
KAE p53 KiIL/KF TR, BCL-2 ik [, HBEAH
KEE I LC3L.LC3I KiIA T RE(P<0.05) (& 2).,
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A&B. I3 miR-27a f§ BCL-2 ik 1194, p53 . LC31.LC31L ik FiM;

C&D. #AIK FOXO01 f&F BCL-2 33k 1, p53 . LC3I . LC3IT ik i

2 i miR-27a R &K FOXO1 /5 p53.BCL-2,LC3I,LC3II
EARETU

Fig2 Changes in expression of p53, BCL-2, LC3I and LC3II in miR—

27a over—expression and FOXO1 low—expression

2.3 miR-27a ¥e A W ey 39k Sl EYIE BT,
JFH L PR P00 K5 4 72 Target Scan .miRDB zmiRanda
o35t TN miRNA—27a (1% 03 PR, A5 V7 110 8 0
FOXO1, Realtime—PCR F:IlZ5 5 /R miR-27a =3
I UKL \miR -27a {15 3¢ 35 TR % YL 2 R 0 S
miR=27a KP4 B R, R T miR-27a &
FEIRTORL .miR-27a IR K R D% G 2 B s 20
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24 %

b R HIRCIE TR B A B SR e, 45 5 R 7R
£ FOXO1 3'UTR 4, miR-27a i #8417
FBEE I EEAR R X IRALAIR, miR—-27a (KRR 28
FEE G PE I FLAH R A% BRZH 1= (P<0.05) o T 7 58748
% FOXO1 3'UTR 2, miR—27a B #5854
SR PE 5 X LA H I B B A8 1k (P<0.05)
g & 3),

5 UTR 3" UTR

] LE [ ]

Position 426-432 of FOXO1 3' UTR 5' ...UACUCUUUUUGUAAUACUGUGAU. . .
T

miR-27a 3 CGUCUUGAAUCGGUGACACUU

A S ot A T R 37581 miR—-27a 78 FOXO1 FRAgFE RN PR 5E

E 3 I%iF miR-27a 5 FOXO1 Z EHEEX R

Fig 3 Verification of target relationship between miR-27aand FOXO1
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- mimic

2.4 miR-27a % § %% 28 # SGC-7901 *F FOXO1 &
X% Realtime PCR Z5 3R R, AXT T4 A X
W2, FiHE R M miR-27a 5 ,SGC-=7901 4 fits
FOXO1 mRNA ZKF-TEHH A8 (P>0.05) o 75 4% miR—
27a mimic ZHZRMEH FOXO1 & /K4 Hox FEZH A%
(P<0.05), 7% miR-27a inhibitor L4 FOXO1
B KR HAR R FRZH 755 (P<0.05) (T 4)

EH miR-27a

E1 NC

inhibitor
[ inhibitor NC

Relative level of luciferase

RN &
75 s B G R BHI S FEPR I EIE T miR-27a #4545 FOXO01

o R27
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I
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I miR-27a NC miR-27a NC

YN

Relative to B-actin
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Relative miRNA level of miR-27a
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A EIZF I miR-27a X SGC-7901 i FOXOTmRNA 7K V-JEB B A5k ; BmiR-27a f bk SGC-7901 4iih FOXO1 & /K-

B 4 miR-27a £ & B /K FE L HEFE FOX01 BRIE

Fig 4 miR-27a negatively regulated the protein expression of FOXO1

3 Wig

IAEE , miRNA 75 A M i il i 2
KefF . miRNA J&—FPAEgmi A 5E RNA il 5 A
mRNA 3'UTR 5¢ A58 08 3L B AMICKT , fie F
AEED mRNA B R ik sl 100 TS PR A e, R4 T
FE SR s R D RE . H AT miR-27a 76 B @
IR A5 224 v T HO6H e 40 MRS 7 A= 281
FEBE 77 S 20 A ) 300 L e () 52 ), T B ) 200 R 9 T 1)
WFFE i 8 2 1o AT X miR-27a 76 B 4
JAT- VR S AR IBLRIHAT TRIRR

0 080 T e R A S ) R O A 4 L = Bl A
T2, T HUARIE 3 & B M4 e S b R AR
o s 4 A7 AE JR Tk ik, DT ZRAS T JC PR 38
FIRE ST o ABFFEREYE miR-27a 1o F3K FOR 8
TR B B SGC-7901 A AR TR T8 BLitkAT T 1F
78, R o 7E B A D miR-27a i AT L
E IR AT, 4R miR-27a 7E B KA K
JE R AT s R VR I AT AR i AE 1Y B R

TG L Y=

FOXO J& FOX FKJEH ) O W% , & Bk B
RETHREEZEHERET, B FOXO01,
FOX03.FOX04 & FOXO06 ZH ., 4 st 4% B k1%
HAF R TIREN, BT B FOXO1 7EFLIRIE il |
JE R P9 L R85 e v IR SRS, T e
T U P e e A DG 35k PR 1) 2238 T S 5 A0 Bk . L O
T- MR SRR, RIEEMRIEF N DIEE 105,
Reagan—Shaw 45 & S ] FL ARS8 4 M b PI3K 3Rk
J& ,FOXO1 Z&ik B, dEmifE st T4 - m: 2
2 L S RELVRE U1, ASBIEGE R IR SGC-7901 4 g
FOXO01 £iAF1H2] T 55 % miR-27a mimics 2510
FISEERZE R, B FOXOT1 &35 T & #0615 Je 4i i 04
T2 $&78 FOXO1 7] LU B a7 $e (s iy Jr i)

i AR Y B A5 3] miR-27a VAR (1
R FOXO1, HATHFFE IR /R 78— L8 8 i miR-27a
5 FOXO1 AR SO R, ARG I RGO ER
PR 2 FE R AT T 500, 45 R R W] pre—miR-27a Hij
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i B, 45 miR—-27a %) B9 I U TR R R SIS

473

IRBENS 02 PR ET £ A FOXO1 3'UTR 4 kLl 2%
JeiETE, WX 9EAE A FOXO01 3'UTR 41 Bk A 5%
M, FeZGIESE T FOXO1 /& B SGC-7901 4l jid
miR-27a AR JEIA . #F— P BF 9 o BT
miR-27a & ,SGC-7901 4l ' FOXOImRNA 7KF
TeI B ARE , FOXO1 25 /KSR T 8/ i, X 4
7~ miR-27a BEUETE SR M BPE /KT MR 4% FOXO01
FEARFRIR . I AERT  mi-R27a 8 1o 110 ) 40 5L 5]
FOXO1 (R B A v

BCL-2 J2& 4 H 8 T A I 58 Th i 92 e 22 1) —
FhETIRT-2E A - 17 p53 AR F B A gR TR
K, AT LAME AR DNA 405 K a5 S i M g T, 41 i 4
FRLSRE . H SCHRARIE BCL-2 BEAZMH] p53 /-S4 YH
T-0el AHFFE N ] Western blot 32:%)_F 8 miR-27a/
Mk FOXO1 i B AN b BCL-2 J p53 K-Vl AT
K, 45 3 7R BCL-2 ik BH, pS3 Rk N, H
Wk — 25 EIHIE T miR—27a 4007510 & 95 20 A 0 T %
FOXO1 SR T- 145 . [T LIHERT, BCL-
2 @A p53 RIS 5 T miR-27a/FOXO01 4
XF B A AR T s e ek AR SR R A R A
K AHH R VR AL i 7 R AT

e 240 A 57 A A e MR AE T B R g TR T A
A WP LT A 28, HOR T A WA &
BN FR . A SCHRIRE , A e TS R T LU
P ROS FakME TR T A AW, A 3-MA
] A WER, AT AL T RS A T R fE
TR, AWERT LR SEE T, AR A
miR-27a/f ik FOXO1 A 5 s 4 i b B W AH G 8
LC31,LC3I1 #4740, 45 53R B LC31 ., LC3I1 Kik T
B, B FA] vl 0728 HEWT miR-27a 3 %3k M si-
FOXO1 A LI 15w i 470 ] 15 Js A0 B T, DT 6
Bk R B R R AR

M T B R A SR AL, 2R
TEREHISIT O oI, Ak T R 2R T B (H
RAARAFPERTZG 0 L, BERAIT A, T E
AR R AL AL B, 550 TC R AP i, AR
G5 T miR-27a XF B 988 SGC-7901 A 111
Som SHAEIALE], #1245 T mi-R27a A] 38 i 4
P FOXO1 AR B i T 4518, X
FER mi-27a/FOXO1 5HAT LIVE R B R BT A
B3 3Lk
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