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WE BM HITERARE A 126 (RPL26) 76 B & 41 i (GC) Hh i) 3258 T X fygd 4 M 98 1= B3 52 i, 5 3E Western
blot I 5 A58 I K2 40 GES-1 1 GC Uik h RPL26 1) R3ATE DL, 34 GC 40l HGC-27 ¥ 3235 RPL26 Fa ik AUk ,
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I B AR RPL26 £ % AN AR - e s ok AILE-3 - 346 ( PI3K) /25 BTG B (AKT) {553 B AH G Rl F PI3K  AKT R {b PI3K
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FA EEAEFAAR (2, ppsk =3- 86, akayake =8- 293P <0.05,P <0.01) , 4l i A& 1 Cyclin A Cyclin DI ,CDK4 CDK2 35 T[4
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1.1 @mERiRF ANHmEAER AGS MKN4S
HGC-27 18 B b 40 i GES-1. AR iR ' 40 i
HEK-293T 20l [ # [ Bk Be 40 i # s DH-5a K
By AN A A T AR TR (L) A BRI 2
A5 H A BORL 3 Uk pMD2. G psPAX2 T [ 1 M)
SRR Y ERA R w5 i A4 1 e A L@ s
Bioind /3 ] ;0. 25% Trypsin-EDTA | DMEM , RPMI-
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] ; PEG8000 I [ V4 4% ¥4 B 7 L 25 ( 1) A7) ;5 G-
418 LR R IR ER 1% 25 5SS x B A
22 W TR RN B 2 40 RIPA 24 ik 75 1 T 7
57 ( phenyl methane sulfony fluoride, PMSF) | 3 & 3
PR IE T 16 ( butyleyanoacrylate , BCA ) £ 1 #¢ 2
ARG B RAFE A w) ZRPE B AL
TR T 5 20 M Bl ) & 8 (cell counting kit-8,
CCK-8) 771 H R34 23l s Transwell /N2 F
%[ Corning 23] ; RPL26 H 4 HT A 5 36 [ Ther-
mo 23w 34T BTN H I -3 -2 1 Ut ( glycer-
aldehyde-3-phosphate dehydrogenase, GAPDH) Ity H B
SEHAT AT B R A -2 B (B-cell lympho-
ma-2,Bcl-2) .Bel2 #H3¢ X & [ ( Bel-2 associated X
protein, Bax ) It B 27X Proteintech 2\ ] ; 2 Jift & 3 &5
F A(Cyclin A) | G,/S-F¢ 5 ¥ A 1 85 (1-D1 (G, /S-
specific cyclin D1, Cyclin D1) | JE 18 P 40 i P4 18 it
(cyclin-dependent kinases, CDK )4, CDK2 4 B 7 FH
T28H:¥) ;85 B i B (protein kinase B, AKT) iR
1k, AKT( phosphorylated AKT,p-AKT) Ity B 2 [E CST
N 5 B G TR UL -3 -3 % ( phosphatidylinositol-3-ki-
nase, PI3K) | #§ i ft. PI3K ( phosphorylated PI3K, p-
PI3K) W AL 5t 5 58 A 3 w5 R A6 ) it L
FPR U B HEEHER A 7 5 R 9 0
H =& & Millipore /2] o

1.2 FJARESH  WERELRY B NI (8-
LactaMase , LACTB ) i AR S AH I 1) %) B AGS £ 5% 4
JHR 20 ML T , $2 B R AR 1, Bradford 35 €5 I 28
WIE . M 20 pg & H 4T SDS-PAGE HiL ik, HL Tk &5
W52 Dl sE i R-250 G (kAT 46 (1 SOk i s 4 2
FIAE S AT MTM A3 ; 8 ] L-3000HPLC R 48,
TEHN Waters BEH C18 FEATUEBIFUCER 1R 73 3 B
ARGy EIERAS L pg HERE ] Q Exactive™ HF-
XS ASCEEAT J5T i G I 5 A B i A 0 D s K 4
i % {4 Proteome Discoverer 2. 4 ( PD2. 4, Thermo )
PEATEEE AT o B S A LB Ze A B AU AR S
PR B3 A PR F) 58 1o

1.3 ZpasEs 40T 10% R4 1S Y RPMI-
1640 1 DMEM 3% 3:3Eh 37 °C 5% CO, 355345
Bigr.

1.4 FRIE AR RPL26 IR E WA AR E
RPL26 3 335 12 95 8 pCDH-CMV-MCS-EF1-Neo #;
1A RPI26 /)% & RNA ( shRNA) 18 55 % PLKO. 1-
Neo Z AFIAE T R (1) %] HEZE 18 95 7 A Hh T 0 S5
WA PR ml A o K # ER 4 1Y JBORL 28 DH-

Soc Bl SEARIRAT RV, B SR P AR 0Y BR TR
P FOR AR UL BRI AT JTORr 42 30 5 5 1 Bk 5 e
ik psPAX2 .pMD2. G, 7 Lipo8000 ™ &% Juis 57| T 4%
HA A HEK-293T 4 fifurfr,6 h J5 4 i ab B, B )5 1
4224 48 .72 h 1y b MR RIS FE R, LA 1 x
PEG8000 NaCl #4795 7 M e 47 . 1 b 3R W 4 s 75
WG HGC-27 (AGS il , 445 3RA5 ) shRNA i 75 %
YL H 240 e HGC-27 [ AGS , 5 241 Jfi 43y % B4 ( sh-
NC) FIFE R4 (sh-RP126) , A G418 (5 mg/mL)
RS AN AR . DAIRIAE (%) J5 v 4l i 2ok 3R 5K RPL26
(1) HGC-27 4, 4 73 by kst BEZH (Vector) Fllid 334
41 ( OE-RPL26) .

1.5 CCK-8 XZi@ZmAmiEsE  HOo s K 40
W, 1) 96 fLAR Hr, AL 100 wL/5 000 4~ 4 i, 43 51
7£0.24 48 72 h FiBfLINA 10 pL CCK-8 5] i
A 2 h, HIE RN E 7 450 nm 2RO EE B2
W3 N REAIFER 3 K.

1.6 TEREFMSEE  HBOSEAE AN R, 250 T
6 FLAR H, AL 2 mL/1 000 40,37 °C 5% CO,
LRAATIEE 14 d; Z R P EEREE 30 min,0. 1% 45
An 2 YL 8 20 min, J AR FHE XTI AU M e R AL
1.7 Transwell AT £E = /in A HGC27
20 At 200 w780 000 4~ 41 ig . AGS 4 g 200 L/
50 0004 A i) A &5 i ¥ W 5 77 55, B = A 650
L & 10% Ha2F 135 /) RPMI-1640 E; 575k ,37 C |
5% CO, FiF4 v (HGC27 40 i 5 48 h AGS ZH
MIEE 24 h) s B AN =, 2 R EEE 2 30
min, 0. 1% 45 {2554 {8 20 min , A48 L UERE N 2 1)
YA, A SRERE AT, AR AR (100 x )

1.8 Western blot WA AN LITIE, m UTTE H A
RIPA S (54 - PMSF =100 : 1), 7K I 4 fi#
30 min, B IR FE 4 24% ,4 °C 12 000 r/min B
0> 20 min, B _E 35 W, BCA 250 &0 &8 vk B
A V4 EAFRIATRE) S x A B PRIRS
FEm#AEYE . B30 pg & 1T SDS-PAGE HiK,
PE L BN 3 R A — I S M I b, 5% J g A= W F P 2
h, il A B B9 — 30, GAPDH (1 : 10 000) . RPL26
(1:5000) .Bax(1:1000) Bel2(1:1000) Cy-
clinA(1 : 500) ,CyclinD1 (1 : 500) ,CDK4 (1 : 500) .
CDK2 (1 :500) . PI3K (1 : 1 000) ,p-PIBK (1 :
10 000) ,AKT(1 : 1000) .p-AKT(1 :1000) % F 4
C RS WHPERL 4 ), 40 (1 10 000) =
MRIFEE 2 h, PRI 4 K LR

1.9 %it=43E F|fH Graphpad Prism 9.5 j#47
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Fig.1 Volcano plot of differentially expressed genes

2.2 RPL26 7£ GC A fyRiE  Western blot £
M GC i ffakk RPL26 (1) 2 [ ik7K -, 5 GES-1
[, RPL26 7E MKN45 HGC-27 H1 5 53R 3E (fynas =
4.56 ,lyceyy =4.97;P <0.05,P <0.01) , 7E AGS 41
Mo RaETHE 2RISR . WWE 2,

2.3 RPL26 HFRIETREEHMBERR K RPL26 Bi{Ria4H
MR B AR  Western blot £l 45 R IR, 76
HGC-27 4l : OE-RPL26 41 RPL26 & 11323k 7K
A Vector ZHF & (6 =7.99,P <0.01; K 3A.D);
sh-RPL26 2 11) RPL26 % [ 3¢5 /K P48 sh-NC 41 [%
fl&(t=12.62,P <0.001; & 3B.D), £ AGS 4
1, sh-RP126 2 1Y RP126 %K |93k 7K 4% sh-NC 41
M (1 =11.10,P <0.001; & 3C.D) ., #&/) RPL26
I R AR A0 AR A B

2.4 BH{E RPL26 3t GC HpaRyIEsHEEE R B0
CCK-8 7R : #F 72 h B} OE-RPL26 ZH W% Y6 B 5 5%
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Fig.2 The expression level of RPL26 in GC
cells and normal cells
A The relative expression of RP126 in gastric cancer cells was de-
tected by Western blot; B: Histogram of protein expression statistics; a:
GES-1; b: AGS; ¢: MKN45; d: HGC-27; *P<0.05, ** P <0.01
vs GES-1 group.

FERE sh-NC 4K (tyeeay =11.29 1,0 =33.19,P <
0.001; 51 4B.C) . 3P K 5556 27 : OE-RPL26
RN TE R H 55 Vector Z1#4 T —2 (K 4D)
Ifif sh-RPL26 41 ) 41 iy e b 0 B B 20820 (tyenr =
9.31,t,,5=6.74,P<0.01; K 4D E), DI %5042
7RI RPL26 J5 40 0 38 BH RE 0 R B, i Rk
RPL26 J 40 MU 3 5 RE 0 R S A W i A% o

2.5 B{K RPL26 3% GC ARITHEEHIEM  Tr-
answell 4fifliEF8 5250 7 : 7E HGC-27 4fifift 1, OE-
RPL26 4140/ 27 i /N2 B H iR T Vector 41 (1 =
9.48,P <0.001; & 5A) ; fF HGC-27 . AGS 4 i+,
sh-RPL26 ZH Z Jitd 27 it /I 2 (19 % H IR T sh-NC 41
(tuoear arize = 3100, tyes gppze = 36.07, P <
0.000 155 5B.C) . L FZ554R : fiAIL RPL26 J5
20 M IS BE T IS

2.6 ®{R RPL26 3 GC AR THFM @it
Western blot £l , £ HGC-27 ZH}gH . 5 Vector ZHAH
Et, OE-RPL26 4 H i 42 0 T AH & bR 25 9 Bax ik
TR HUR TR R ) Bel-2 Kb T (1, = 13. 61,
tpas =4.565 P <0.001,P <0.05, F6A); 5sh-NC
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A HGC-27 B HGC-27 C AGS
Vector OE-RPL26 sh-NC  sh-RPL26 sh-NC  sh-RPL26
ku ku ku
RPL26 — | 17 RPL26 - 17 RPL26 _ -_— 17
GAPDH | mm— — 3 GAPDH —— 36 GAPDH e — | 30
D 15fp L5r 151
5 5 e
g ** g = g =
28 1.0F T 28 1.0F — 28 1.0F T
o 9 L2 o 0
8 5 g 5
O O
§ S § g 05 sk :é :]l
EEO'S gf-‘é . §§0.5 s
0 0 0
Vector OE-RPL26 sh-NC sh-RPL26 sh-NC sh-RPL26

B3 RPL26 dRZERMBBARBREESER
Fig.3 Construction of RPL26 overexpression and knockdown stable cell lines
A The overexpression efficiency of RPL26 in HGC-27 cells was detected by Western blot; B: The knockdown efficiency of RPL26 in HGC-27 cells
was detected by Western blot; C: The knockdown efficiency of RPL26 in AGS cells was detected by Western blot; D: RPL26 protein expression statistical

histogram; ** P <0.01, *** P <0.001 compared between two groups.

A 15r - Vector B 25t e sh-NC as C AT e sh-NC
E = OE-RPL26 T 20p = ShRPL2 E = sh-RPL26 -
= - ek
Sl'v_l 10 5 L.5r g 2 sk
g 3 1ok 8
5 0.5F 2 b =
= s 5 1 *
2 S 0.5F %
2 2z 8
< 0 1 1 1 < 0 1 1 1 < 0 L L !
0 24 48 72 0 24 48 72 0 24 48 72
Time (h) Time (h) Time (h)
D Vector ~OE-RPL26  sh-NC  sh-RPL26 E  sh-NC sh-RPL26
100 80
T —l— Bl 4 RPL26 3f HGC-27 .AGS
. 80 T w 60| 40 B RO S SE BE 1 BRI
g g —|— Fig.4 The effects of RPL26 on
Q Q
g 60F 9 the proliferation of HGC-27
3 G 40+
° e and AGS cells
2 40 ok 2 .
"g —l— El A: The effects of RPL26 overex-
E 3
Z Z a0t —*|*— pression on the viability of HGC-27
201 cells detected by CCK-8; B: CCK-8
0 was used to detect the effects of RPL26

Vector OE-RPL26 sh-NC sh-RPL26 sh-NC  sh-RPL26 knockdown on the viability of HGC-27

cells; C; The effects of RPL26 knock-

down on AGS cell viability was detected by CCK-8; D Colony formation assay was used to detect the effects of RPL26 on the colony formation ability of

HGC-27 cells x2; E: Colony formation assay was used to detect the effects of the knockdown of RPL26 on colony formation ability of AGS x2; **P<
0.01, """ P<0.001 vs sh-NC group.
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HAHLL, sh-RP126 2 Bax KikFhi, Bel-2 KA T 2.7  RBL{E RPL26 % PI3BK/AKT {5 S B BH
B 1y =9.63 150, = 11.50; P <0.001, K 6B) ;7 80 Western blot £l RPL26 %} PI3K/AKT {55
AGS #iffirfr, 55 sh-NC 41 #H [t, sh-RPL26 2 Bax i % 4HCH [ PI3K AKT p-PI3K  p-AKT 520,
FikThm, Bel-2 Ik TR (1y, =4. 05,1, =4.77;P  Z5 R B /R: 5 Vector 41 #l [b, OE-RPL26 41 /Y p-
<0.05,P <0.01, & 6C). DA% F#HR: fifk  PBK/PBK Ml p-AKT/AKT  FLALIE AN (2, pisops =
RPL26 W REARHE GC 4T, 3.61,t yruxr =7-99,P <0.05; 8 7A) ;55 sh-NC 41

A B
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800 600

2 600 T z — 2 soof

= o I i) 3]

8 8 400 F 8

;: 2 ; 600

3 400} 3 3

B —= 2 5 400

< = 200 =

ED 200 | ED HHEE En 200 F sk

0 0 0
Vector OE-RPL26 sh-NC sh-RPL26 sh-NC sh-RPL26
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Fig.5 The effects of RPL26 on the migration of HGC-27 and AGS cells x 100
A: The effects of RPL26 overexpression on the migration of HGC-27 cells was detected by Transwell; B: The effects of RPL26 knockdown on the mi-
gration of HGC-27 cells was detected by Transwell; C: The effects of RPL26 knockdown on the migration ability of AGS cells was detected by Transwell;
*T*P<0.001, """ P<0.000 1 compared between two groups.
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Fig. 6 The effects of RPL26 on the apoptosis of HGC-27 and AGS cells
A :Western blot was used to detect the effects of RP126 overexpression on the apoptosis of HGC-27 cells and the statistical histogram of protein ex-
pression was shown; B:Western blot was used to detect the effects of the knockdown of RPL26 on the apoptosis of HGC-27 cells and the statistical histo-
gram of protein expression was shown; C:Western blot was used to detect the effects of the knockdown of RPL26 on AGS cell apoptosis and the protein ex-

pression statistical histogram was shown; * P <0.05, **P<0.01, *** P <0.001 compared between two groups.
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A E, sh-RP126 #H fit) p-PI3K/PI3K F1 p-AKT/AKT
14 FEAB KA AIG (2 psopik = 3- 86, £y akake = 8295 P <
0.05,P <0.01; & 7B), it % ik RPL26 1] 1%
PI3K/AKT {3530 B , @ik RPL26 w44 PI3K/AKT
il D ESERRR A GC 4l h RPL26 4R
1Ak -5 PI3K/AKT {5538 M 56 2 1 L 10 A4
Ko

2.8 BE{E RPL26 3t HGC-27 40 it & A iy & M

Western blot #5107~ : 55 Vector 20 #H [t , OE-RPL26
2 Hp SR AF G B 1 Cyelin A Cyclin DI ,CDK4 .CDK2
Tk BT ( Loytinn = 3+ 375 beyainm = 5005 tepgy =
6.00 ;0 =6.35;P <0.01, & 8A) ; 5 sh-NC 4 ]
b, sh-RP126 ZH vh Jil A ¢ & 1 Cyclin A | Cyclin
D1 CDK4 . CDK2 3k TR (teyuimn =9- 61, Ly

[ Vector
OE-RPL26

*
*

PI3K

p-PI3K  p-PI3K/PI3K AKT p-AKT p-AKT/AKT

[ sh-NC
sh-RPL26

skokok sk
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A HGC-27
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u
PI3K 117
20,
f=}
i 117 g
p-PI3K 2 5]
s
o
5
=
AKT 60 g 10
o
(]
e
=
Z05F
p-AKT 60
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sh-NC  sh-RPL26
u
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p-PI3K 117 3
2 1.5 F
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7 RPL26 3t PBK/AKT {5 S1& i rI 2200
Fig.7 The impact of RPL26 on the PI3K/AKT signaling pathway
A,B: Western blot was used to detect the effects of RPL26 overexpression, knockdown on PI3K/AKT signaling pathway proteins in HGC-27 cells and

the protein expression statistical histogram was shown; * P <0.05, ** P <0.01,

****P<0.000 1 compared between two groups.
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[T Vector
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5
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£ 05F
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Fig.8 The effects of RPL26 on cell cycle of HGC-27 cells

A,B: Western blot was used to detect the effects of RPL26 overexpressio

cal histogram was shown; ** P <0.01,

=5.10, 00 = 11. 64,1y =7.81;P <0.01 5 P <

0.001, [ 8B), i E25 5487 @ik RPL26 W] i@ i)
] PI3K/ AKT {5538 #% 16 1, 7 200 Jfd J&) 09 RHL 5 1
G,/S 191, AT 411 ) 210 A3 A R A T

3 iTie

RPL26 2 WA I 5 60S (20 i c 4, )& T
KR EE 1 L24P R, e AL F AN, 2 5 41 i iy
EERA BT AR, [FEF, RPL26 B 297 241 4 4
HURR , TELEHRZ 2408 25 R N J5 190 25 1 7 A v e )
DIREERAER . BF5E W, RPL26 Al il i 343
pS3 I p73 A0 240 4 5, DR I 32 5 PR 7 S 2 i o

n, knockdown on cyclins in HGC-27 cells and the protein expression statisti-
*** P <0.001 vs compared between two groups.

H R R A SR R ARG . AN IS A i 2
[k 4y B i et RPL26 E Ry #EJE ], Western blot 5
B iR S AE R 41 L R MKN4S fl HGC-27 rh 2 3
R, XS E S R FUIET B ST RPL26 &
FIAY 2% 38 FRAF — B0 12 40 M 52 56 00 22 31, i A%
RPL26 R & 25 3041 5 9 40 M 34 5 , i 2 338 RPL26
Je A A RE R & A I R . XS T R
T FE R T A5 B (/KO- A 56« 2 5k PR 2 5k ot A
I A B A 2 A A 5 T A1 T2 5 R U T A SO
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cer effect on gastric cancer through inducing G,/G, cell cycle ar-

Effect of ribosomal protein L26 on apoptosis and

proliferation of gastric cancer cells
Wang Qian', Yang Fang’ ,Nie Wei’ ,Hu Lihua',Zhang Maolin' ,Zhao Lixiang',Jin Xiangren’ , Yan Zhigiang'"
(' Graduate School of Guizhou Medical University ,Guiyang 550004 ; *Center for Clinical Laboratories ,
*Dept of Gastrointestinal Surgery ,the Affiliated Hospital of Guizhou Medical University ,Guiyang 550004 )

Abstract Objective To investigate the expression of ribosomal protein 126 ( RPL26) in gastric cancer cells
(GC) and its effect on cell apoptosis and proliferation. Methods The expression of RP1.26 in GES-1 and GC cell
lines was detected by Western blot. GC cell line HGC-27 was used to construct RPL26 overexpression cell line,
and GC cell lines HGC-27 and AGS cells were used to construct RPL26 knockdown cell line. The overexpression
and knockdown efficiency of RPL26 were detected by Western blot. Cell counting kit-8 ( CCK-8) , colony formation
assay and Transwell assay were used to detect the effects of the overexpression and knockdown of RPL26 on the pro-
liferation and migration of GC cells. Western blot was used to detect the expression of Phosphatidylinositol-3-kinase
(PI3K)/ protein kinase B ( AKT) signaling pathway related factors PI3K, AKT, phosphorylated phosphatidylinosi-
tol-3-kinase (p-PI3K) , phosphorylated protein kinase B ( p-AKT) and downstream factors B-Cell lymphoma-2
(Bel-2) , Bel-2 associated X protein ( Bax) and Cyclin A , G,/S-specific Cyclin D1 ( Cyclin D1) , Cyclin-depend-
ent kinases (CDK)4 and CDK2 in overexpression and knockdown of RPL26 stably transfected cell lines. Results
Compared with GES-1, RPL26 was highly expressed in HGC-27 cells (tycc,; =4.97; P <0.01) and elevated in
AGS, but the difference was not statistically significant. In HGC-27 and AGS cells, CCK-8 and colony formation
assays showed that the proliferation ability of cells decreased after the knockdown of RPL26. Transwell assay
showed that the migration ability of cells decreased after the knockdown of RPL26. Western blot showed that Bel-2
expression was decreased in HGC-27, AGS cells after the knockdown of RPL26 (tycc0; =11.50, 1, =4.77; P <
0.001,P <0.01), and Bax expression increased (e =9. 63, t,s =4.05; P <0.001,P <0.05). In HGC-27
cells, the ratios of p-PI3K/PI3K and p-AKT/AKT significantly decreased after the knockdown of RPL26 (1, i3y e3¢
=3.86, t, \rakr =8.29; P <0.05,P <0.01). Cyclin A, Cyclin D1, CDK4, CDK2 protein expressions de-
creased (t=9.61,5.10, 11.64, 7.81; P <0.01 or P <0.001), while the overexpression of RPL26 in HGC-27
cells showed the opposite trend. Conclusion The knockdown of RPL26 may arrest the cell cycle in G,/S phase by
inhibiting the PI3K/AKT signaling pathway, thereby inhibiting cell proliferation and promoting apoptosis.

Key words gastric cancer; ribosomal protein 1.26; PI3K/AKT; cell proliferation; cell apoptosis
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