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T8 ACTG1 ¥ PI3K/AKt {5 5@ B AH ¢ F1 A ik
WS AE HGC-27 T RIS
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W OE. BB RITTHA y- M3 EE ACTGD) st A B (ko) (HGC-27) A 8 % vh B4, 7?;%' #)
JA CRISPR/Cas9 # K #) 1 44 % 34k ACTG1 HGC-27 #u fe % ; i it DNA M| 5 & Western blot % iE ACTGI A&
A 20 e R A 4m B B T % Western blot 4 A A48 % & & B2 A8 % X & & (Bax) . B4 B 2 Rk% \éJ
(Bcl2 ) vAZ PI3K ( # 5 BLUEL 3- #B5 ) /AKT (& &5 B ) i@ %48 % & & AKT, p-AKT #9 kikKF, FR Mk
#4E FUAK ACTG1 % HGC-27 4m i %, 5 Control 2848k, ACTGI1 % @ K -F f£ sgACTGI1-1 4= sgACTG1-2 22 2 % F
%, 5 Control 28 %m ite 8 T % 48 ¥, sgACTGI-1 28 F= sgACTG1-2 28 2 it 8 = 5 (10.11% +0.46% , 14.67% +0.17% vs
6.54%+0.67%) A R &, £F LA % F &L (=-7.58, —20.28, ¥ P<0.01); 5 Control 148 1, sgACTGI1-1 48
Fo sgACTG1-2 28 Bax & & K F (0.89£0.02, 1.00+0.08 vs 0.71 £0.03) & % # % (==—8.14, —5.87), Bcl2 & & K F
(0.49 +0.06, 0.39 +0.06 vs 0.65+0.07) B3 F K (:=3.09, 5.35), £ZFEA%ITFEL (3 P<0.05), 5 Control 2848k,
sgACTG1-1 8 F= sgACTG1-2 28 AKT & & 7K F (0.95+0.10 , 0.43 +0.09 vs 1.17 +0.06) #= p-AKT & & & F (0.38 +0.08,
0.28+0.12 vs 0.70£0.14) 2 &% T %, £F AAH %5 E L (:=3.20, 12.13; 3.44, 3.85, 3} P<0.05), #&i& Tif ACTGI
i) PI3K/Akt 12 5 il %40 £ % & AKT, p-AKT #9kik, 12 § J& %0 fie HGC-27 M,
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Abstract: Objective To investigate the effect and mechanism of actin gammal (ACTG1) downregulation on apoptosis in gastric
cancer cells line HGC-27 . Methods Stable ACTG1 knockdown HGC-27 cell line was constructed by CRISPR/Cas9 , ACTG1
knockdown was verified by DNA sequencing and Western blot , apoptosis rate was detected by flow cytometry , Western blot
detected the expression level of apoptosis-related proteins Bcl2-associated X protein(Bax) , B cell lymphoma 2 family protein
(Bcl2) and PI3K/AKT signal pathway-related proteins AKT and p-AKT. Results HGC-27 cell lines with stable knockdown of
ACTG]1 were constructed, and the ACTGI1 protein levels were decreased in the sSgACTG1-1 and sgACTG1-2 groups compared
with the Control group. Compared with the apoptosis rate in the Control group (6.54% + 0.67%), cell apoptosis rate in the
sgACTGI1-1 and sgACTG1-2 groups (10.11% + 0.46%, 14.67% = 0.17%) were significantly increased , the differences were
statistically significant (=—7.58, —20.28, all P <0.01). Compared the Control group, the Bax protein levels in the sgACTG1-1
and sgACTG1-2 groups (0.89 +0.02, 1.00 + 0.08 vs 0.71 + 0.03) were significantly increased (= —8.14, —5.87), the level of Bcl2
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protein (0.49 +0.06, 0.39 + 0.06 vs 0.65 + 0.07) were significantly decreased(r=3.09, 5.35), the differences were statistically
significant (all P<0.05). Compared with the Control group, the AKT protein levels in the sgACTG1-1 and sgACTG1-2 groups
(0.95 +0.10, 0.43 £ 0.09 vs 1.17 + 0.06) and the P-AKT protein level (0.38 +0.08, 0.28 + 0.12 vs 0.70 + 0.14) were significantly
decreased, the differences were statistically significant (#=3.20, 12.13; 3.44, 3.85, all P <0.05). Conclusion Downregulation of

ACTG] inhibits the expression of PI3K / Akt signaling pathway related proteins AKT, p-AKT and promotes gastric cancer cells

line HGC-27 apoptosis .
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i ( gastric cancer, GC ) fZ B ar G VE M
2, TEEFRKIGFMIET R HEA S g g U,
FARE AR, GC 2R E A 07 3 25— 1k
TESEPEE, 2020 AE4 P GC FET iR 12y 76.9
Tio), ARSI 43.9% K I H 48.6% SET 5
KAt EPS GC LRI FOLEM AT, B
WRE GC KR MO, FHARBIEITH
RO TG RIZ W RNG YT 2O 2

MBhEF (actin) & REZEAEZMM P R
PEARZ —, EAMEERAERER S, fEZFhH
Mash B rh & 454 W BF5T 2 0H 1E B 40 B R 2
A b & R MWL Bh B F R Re R, WLshiE
P B, 2 K 1) A28 AT B2 IR TP i) — A ks
A TR AN IEATIG B2 ™ ACTG XK R y -
Msh&EH, RAMINhEAZ—9. ACTGI 22748
52 RMpORAE T, WFSERIE iR ACTGI
i3 ROCK {5 53 A2 3 Bz ks 2 e 1y 32 4% 10
T RS 29 20 M ) Jmy kE B R 1 AZ 3l vh ACTG
KAEFMAERVER ", ACTGI i 1d 22 2L 5% b &
M ¥4 B ( mitogen-activated protein kinase, MAPK ) /
Y11 B M 7 IR T 3 (extracellular signal-regulated
kinase, ERK ) {557 [ 52 W Aij 51) Ht 96 400 i i 4 7%
ES M, WRSEIRAE ACTG 78 B i 4n i b 25k 4
U1 I HAE GC g AT A e M, SR,
ACTGI 1E GC = I A W)= DI RE M AN TG 4, A
WFFEE S ACTGT mfi Ry 15 a4 fE AL, #R0
ACTG1 XF GC 2 i g8 T iy 52 ma S BLakl, il IR -
& GC IR BT s B HE T SE A LI
1 ##REFE
L1 Arzess % B4 HGC-27, 293T 41 il
b it LR e 40 2
12 MEL5EA  RPMI-1640 55550, JAZF LT,
opti-MEM IR IMLIE H5 77K ( 5 [E Gibeo 24 H] ); lenti-
Cas9-Blast (#52963), lentiGuide-Puro (#52963) ( 3%
% Addgene); Annexin VFITC/PI XX 4% 2= 40 jg I 1=
Friml iR & ( Lilg-Lilg E R AEYRHE A RAF);
R RO S e S DT UE 4 AT (RIPA) 2H 21/ 400 fifd 24 fi
W, ohr SR R N 2R DS 0 T e BB LUK (SDS-
PAGE) #é i e il 08 & ( B3 = KA R A
FR 2\ 7] ); anti-FLAG, anti-GAPDH, anti-bax, an-

ti-bel2, FPife P, FPiE Pt ( 35[H proteintech
NF)); anti-ACTG1( #i[E abcam /3] ); anti-Akt,
anti-p-Akt( " EJTIAEY N A ) BB RO

(ECL) & (IR SE R A BR A F] );
BD Canton 2G4 ( 35[E BD /4 4] ); chemiDoc
xRs+ 1b22 LG R 50 (5 [H Biorad A F] ).

13 Fik

1.3.1 4. Al HGC-27 784 10g/dl iz 4
M3 . 100U/ml #% % % . 100U/ml 5% % 1Y RPMI-
1640 5380 H 1535 293 T 40MIAE & 10g/dl BR2F 137
100U/ml 545 Z . 100U/ml 4555 Z ) DMEM #5335
HRESE, ANE T 37 CHEIE RS A TP R R
1.3.2 # 2 Fa 52 ml I ACTG1 B 9 40 s & #I
CRISPR/Cas9 @i £ ACTG1, ¥ ety fa &£k
Cas9 % H W40 i, J5i 47 lentiCas9-Blast A1l £ %% it
#i (PMD2G Fil PSPAX2) A58 22 293T 4fififl, %Y
6 ~ 8h ek, 48 Fl 72h J5 , WCAEwGTE b g T vk
T U 4 18 Y HGC-27, 12h ik, el
48h J5 1 2 Wi 9B i 2% (blasticidin, 29 JE 8w g/ml)
i e ik Cas9 2 AV AHA R HGC-27Cas9.
B 58 ] ACTG1 /N 1] 55 RNA (small guide RNA,
sgRNA ) 7t [ %] sgRNA 2 1K lentiGuide-Puro
JHERH 44 N VI BsmBI ] lentiGuide-Puro 244,
FK5 1B K 1Y sgRNA 3% 4% #| lentiGuide-Puro 2§ /&
o WEERLII Y lentiGuide-Puro-sgACTG1 JikL 5 £,
% TR (PMD2G il PSPAX?2) ek Y 28 293 T 4iififi
Byt 6 ~ 8hJE ik, 48 M1 72h 5, WEERE LW
e . AT EWRAR RN EERUR Y HGC-27Cas9, 12h
W . i 48h J5 FHIERS B & (Puromycin, 24Uk
5wg/ml) i ¥, 3@ i DNA | 5 &2 Western Blot 5
M ACTG1 FAIEAE B .

fifi 9 sgRNA 5 %1 7. sgRNA 1: 5°-GGAC-

CTGACCGACTACCTCA-3", sgRNA?2: 5’-CATTG-
AGCATGGCATCGTCA-3’,,

1.3.3 Western blot SZEGM ACTG1, Bel2 #H5¢ X H

( Bel2-associated X Protein, Bax ) , B 4 g itk [ 92 2
FiEE A (B cell lymphoma 2 family protein, Bel2) ,
HEAWMEE B (AKT) , #fR{bHE A B (p-AKT)
FEAMFAE, ARRESREFMANE, FEE RIPA
SRANAIR SR, BCA MR (k. SDS-PAGE
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SFEEM (HJESOV) , 250mA TR 1 ~ 2h,
PR AL RSB NC I L, W R 0.05g/ml il 07=
M 1h, 4CHE —Pridi. PBS VLR S5X 0 —
LI FIEE 1he 1] ECL S a3al5) &0 8 1 44t
W52, R EGGHH T

1.3.4 XA S 7. 3 Annexin V-FITC/PI %L
R 20 O T ARG I 4R A I A B R T A AL
RRE57% 48h 5, A S 2 K2 (EDTA)
F14) R Tt T 1 725 00 AT 4% 2 40 it e L5 3% W, 500r/
min .0 Smin, 7 F{F, A 1ml PBS #2542 5 2 20
M2, 500r/min 250> 5 min, 7 FiE. A 1x 4546
2% MW (Binding Buffer ) 400 w1 4% %% 51 & 41 g,
Jin A Annexin V-FITC 51, R 21, % i 8 OE 7
B 15min; A PI YW 101, B2, #EIEUK
CE Sming K40 RS B i U
7€ 30min PN 58 AN AT, SR AR DK
488nm, K 5K 530nm 41l FITC 1 >575 nm 5
I PI, Annexin V-FITC f)&¢{62¢ 611 FITC il
ki, PI £t st PE Ak .

A
>
&%
PO
& &
<& <
35kDa- | M| o0
B

1.4 it F o4 R SPSS 23.0 #1757,
A B B + e (3ks) FoR, P41
FCAERF ¢ K, P<0.05 WESFHAS R L.

2 H#R

2.1 CRISPR/Cas9 #) # #4 % 1% ACTG1 ¥ #% HGC-
27 tafe %  CRISPR/Cas9 £ AR H HFaE mif I ACTG1
B 9w HGC-27 41 4 22, Western blot 4 Jil] i /v HCG-
27Cas9 40 fifl i 25 23k Cas9 1, WK 1A, TR
Ty 4 H HCG-27Cas9 41 Jifd 75 L HGC-27Cas9 1E
Control 2, FHIEEERIHEH M2, 40 HGC-27sg
ACTGI-1 #H Fl HGC-27 sgACTG1-2 £, DNA il J5: 2%
KE/R, 5 Control 41 H#, HGC-27sg ACTG1-1 41,
HGC-27 sgACTG1-2 41 ACTG1 3£ [H £ 51 & 1 i g,
ULE1B, $&7R ACTG1 JEH B T4, Western blot
Kl ACTG1 # FHIKF, 4R E75, 5 Control 4H X
3, HGC-27 sgACTG1-1 44 Il HGC-27 sgACTG1-2 41
ACTG EHAKF-BEREL, WK 1C, FEmmiaiiyd
e rifik ACTG1 H¥ HGC-27 i & .

C

00| M — | ACTCH

HGC-27

35kD- | @S . NS | GAPDH

sgACTG1-1

Control

260 270 280
SN EEANEEEEENEESEENEE EEEEAEN
CCCCATTGAGCATGGCATCG TCACCA

A Aot

1 F A CRISPR/Cas9 #EFRERIK ACTG1 & HGC-27 il %

22 B4R ACTGI *F B # @ #e HGC-27 A = #
Hon mAMARKEMAEHET-ERER, 5
Control 21 [t %, sgACTGI1-1 4 1 sgACTG1-2 4
20 M TS R (10.11% +0.46% , 14.67% + 0.17% vs
6.54% +0.67%) W E T, ZRAEARITFEEX
(t=—7.58, —20.28, ¥J P<0.01), VA F4554R, M
ik ACTG1 2t B4 HGC-27 JHT-.

2.3 3K ACTG1 *HA AKX &G "M Western
blot £ Il 8 T-AH B H &5 R 7R, 5 Control 41 kb

i, sgACTGI-1 41 Fl sgACTG1-2 4H Bax & 1 /K
F (0.89+0.02, 1.00+0.08 vs 0.71 +0.03) & & T}
= (=—8.14, —5.87), Bcl2 % [ 7K - (0.49 £ 0.06 ,
0.39 +0.06 vs 0.65 = 0.07) ZEFFK (£3.09, 5.35) ,
2 BA GRS (3 P<0.05),

24  FUK ACTGI *F PBK/AKT 15 5 i@ 344 %71 West-
ern blot £l PBK/AKT {5 51l PR AHCHE FI 45 R W,
5 Control 41 I #¢, sgACTGI-1 4] il sgACTG1-2 4]
AKT E /K (0.95 +0.10,043 +0.09 vs 1.17 £ 0.06) Fl
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p-AKT 7K (0.38 +0.08, 0.28 +0.12 vs 0.70 + 0.14)
WEREL, 2RHEAGIAE Y (=3.20, 12.13; 3.44,
3.85, ¥ P<0.05), #REER, ACTGI Alfigifiit PI3K/
AKT 15 5l % 7E B HCG-27 IMayaT-vh R HEVERT
3 iFig

WLBhEE [ J&—F 42kDa RYUEREE 1, & /SFPASTH]
A o- HHESNLENE H 1(ACTAL), o- FIEAL
B 2(ACTA2), o- ODHENLBIE 1 1(ACTCI),
v - FHENEhEA 2(ACTG2). B - Wsh&EH (ACTB)
M oy- W& A 1ACTG)™ . WLBhE A —Ffh &
M EEE N, JHEZ R A ge T & R
M, a3, 3%, fammE Mgz . il
R A 2 R B 2R 2 [ R ) — A B E TS
SR R RR 2B o e ] ] A4 L 47 2 o g
JE VSR A B () 12, R R Lsh 8 A A
WghFyeggeE M I a0 i AR A I BAR B —
FhALHI & B3 - W R %4k (EMT) . EMT & ##
o, T A MRS RS PR 2B R, RS
2 L AR A o A R 28 AR KRR R RS T
B, R RREZE . 2R AR R AR
i " ACTGL JEANFIBEE A2 —, BT &
/N ACTG1 5 ZFp i & Je FE R A o6 U A
FERI T I ACTG1 REfEHE B 4l HGC-27 P71,
UL ACTG1 AL S5 Fifis 41 it 1) 4 28 R A% 1 i
W, WS MR T AR

1B O T R — b a2 B R R 0 A1 AT T R
¥, FEWRNG & AR RN 2 2R A 55 I A Bl i v
BAEHETNRE, RIS 7E Mg S s AL ) v % 4
PER ™ 4 T4 A NEE R IR g A, AN
PEIRE R RIET - 2 RiE 4, AR S I 3z ik
A TE R SRR ER A4 (caspase) PRI,
WP, WIRERE R AR RR RS, R —
FRgE AR “HTIR” MEARE AW, WG T
caspase [, FEANMI M -, 38 % AN caspase-3
BB, UM TR R BT AERR A T AR R R
{55 F A B R, o A48 Bel2 & R k.
Bel2 £ I G2 08 T 41 M8 T~ ) A R 45 T,
Bel2 5 1 Z 8 1 18 Il B AR L b (A s a5 1 | ok
PETTANME 2 C A AL IR T AR, MO 4
PIURPE AP T~ Bel2 ZE 0 AP T ML f T
P KZE Bel2 fil Bax g2 P iR E . X
L Y L (v NS BT 1 7 AN D IR e
AR S HS A A M R T B AR 9T 45 R R R
ACTG]1 B 40 M HGC-27 P TR 0 W34 b, =] it
N8 ACTG1 HLIE 1= Bel2 F ik R imi e 58 - 5 A
Bax ik i, #—2RUT M ACTGI BYFERKA]
fEE B AT . U TR 2 U SRR AN Y

PAFMERAE, (2SI BRI AR, [EASIRIETRYT

RORANBRAL W0 ] ot 200 A v R e A T2 A

e THUE], AERETR YT i S i ORRE B Y e 4N

HIBET M B, JRRAETRYT AT SR 3 i

SRANME s, 3BT LA TS R AN R TR
PI3K/AKT 3242 2 5 UL (4 4 L A5 54 S 6

PI3K S p 9455 7.3 p85 Al Ak W K& p110 44 44 Ky

BENRWEALEE G 0 — R A BRAR IR ) — 2%

RS AR FCAARZE GiE A LUG , DABRRR fb VR P0G Bk

PR W, ATV T ARG A AR

DABPA T 4530 PY RS RiE PIBK/AKT {55 %

S5 ENBYE P R S 2R ES

DAl TT LA PIK ¥4k 9, 16 ALY PI3K 3l i 4 5

PEMEAHOE M E 125 — S BRARmELEE (3,45) -

“WERR (PIP3) , MTI#E ] I8 4% Akt. Akt & PI3K H

BT WOV A L, AR E 9 Akt o] DU AT T

PARP(poly ADP-ribose polymerase), GSK-3 B ( i Ji

A AR -3 ) . caspase-3 A5 R F-, PR UE T 40

MTIRE , 55 R T UK AT B I 0, Sl

PI3K/Akt T i 43 F i) PARP %5 [ /& —Ff DNA &5

ity , H =B NIRRT 4E M T, PARP J2

M T-A%.0 5L caspase PN ERY) ., WF5E R,

PI3K/Akt {5 5l 13 caspase-3 FE [ , 5l T-HEH

Bax M5 [ SRR SMRFL AL, BIRZRAR Y 58

Rk | BRACRE AT, AR T 4Ry - B0,

A HGEFR ACTG E K T i 25 P i 3 PI3K/AK
fE5 @M 5 GC h EMT 45 ", KB R T
4 ACTG1 J§ AKT, p-AKT ik TR, 1 H 4
ACTG1 HTIAT: Bel2 T 18 H Bax L4,
Yl ACTG1 7 figilif PIBK/AKT {552 5
PRI T

Zi b, T ACTGI it % PIBK/AKT #4515
T WAL HGC-27 J 1=, AL T R id i )
PIBK/AKT {5 Sl ARG BRIk, i il
KIS B A0 HGC-27 AT, DRk, #biil
ACTGI1 HYFRIXT] e —FA R B R8IRTT R
S 3k
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