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Effects of Down-regulating eEF1A1 Gene on Apoptosis,Proliferation and Migra-

tion of Hepatocarcinoma Cells and Interaction between eEF1A1/A2 and ANXA7
ZHOU Shu-ting, WANG Li,HUANG Yu-hong,ZHANG Jun,WEI Yuan-yi, WANG Jing-wen, WANG

Hong-hai, XING Bo-yi,XUAN Wei, HUANG He, TANG Jian-wu
(Department of Pathology ,Basic Medical College ,Dalian Medical University ,Dalian 116044 ,China)

Abstract ; [ Objective ] To investigate the effect of down-regulating eEFIA1 gene on the apoptosis, proliferation and migra-
tion of hepatocarcinoma cells(Hca-P),and the interactions between eEF1A1/A2 and ANXA7. [Methods] The mouse Hea-P
cells were transfected with shRNA plasmid vector targeting eEF1A1 gene (eEFIA1-shRNA group) or pGPU/GFP/Neo-NC
(NC group),and the untransfected cells were set as CON group. The mRNA and protein expression levels of eEF1A2 and
ANXA7 were detected by qRT-PCR and Western blot,respectively. Cell proliferation,apoptosis, migration after transfec-
tion were evaluated by CCK-8 method,flow cytometry and Transwell chamber,respectively. The pre-retained Hca-P cells
with stably low expressing ANXA7 were revived,and the mRNA and protein expression levels of eEF1A1 and eEF1A2 in
Hca-P cells were detected with qRT-PCR and Western blot,respectively in 3 groups. [Results] The shRNA targeting
eEF1A gene successfully knocked down the mRNA and protein expression levels of eEF1A1. Flow cytometry assay sug-
gested that the apoptotic rates were 2.85%=0.37%(CON),4.71%=+0.21%(eEF1A1-shRNA) and 3.01%=0.33%(NC)(P<0.05).
CCK-8 assay showed that compared with CON and NC groups,the cell proliferation significantly declined in eEF1A1-
shRNA group (P<0.05). The Transwell assay showed that cell migration in eEF1A1-shRNA group was lower than that of
CON and NC groups (66.84+17.47 vs 123.75£9.26 and 115.31£12.59; P<0.05). The qRT-PCR and Western blot results
showed that compared with the CON group and NC group,the expression levels of eEFIA2 and ANXA7 in eEF1A1-
shRNA group were significantly decreased(P<0.05). Compared to the expression in untreated group,the protein expression
levels of eEF1A2 and ANXA7 decreased by 57% and 21% respectively. The expression of eEF1A1 and eEF1A2 at mRNA
and protein levels in ANXA7-shRNA group were also significantly lower than those of CON group and NC group (P<0.05).

[ Conclusion] Knocking down of eEF1A1 expression can induce apoptosis,inhibit proliferation and migration in Hea-P
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cells. It is suggested that the expression of eEF1A1,eEF1A2 and ANXAT7 are closely related ;there is interaction between
eEF1A1 and ANXA7,which may be jointly involved in the regulation of tumor occurrence and development.

Subject words:eEF1A1;eEF1A2; ANXA7;hepatocarcinoma
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Figure 1 Expression of green fluorescent protein in Hca-P cells at 48h
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Figure 2 The expression level of eEF1A1 mRNA measured by qRT-PCR
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Figure 3 The expression level of eEF1A1 protein measured by Western blot
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The results was acquired by Western blot of cells with ANXA7 stably down-regulated

Figure 7 The expression level of eEF1A1 and eEF1A2 protein
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( A:cell without AV or PI,B:cell with AV,C:cell with PI,D:the CON group with AV+
PIL,E :the eEF1A1-shRNA group with AV+PI,F :the NC group with AV+PI )

Figure 8 The apoptotic cells at 48 h post-transfection with eEF1A1-
shRNA from flow cytometry assay
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ANXA7 He K 1) 2R 357K F- 5 41 il 1
WIS RIEME, BT
TEZ Fl 5 ANXAT A H. 254 slif 1
YEF &, W ALG-2 .SODD  Hn-
RNPA2/B1 .RBM4 %, ‘B {11 ANX-
A7 Wy [E] S Ak [F] 2 5 R 4R 40
T MG H R AT NS, O
W58 & IAE N5 HepG2 4,
ANXA7 % ik F #J5 ,cyclinD1 #l
Ki67 Ay 8 4B B T A [A) A2 B Y
REATC, 40 334 B R ) e 400 ) 1S 5 0 1)
ANXA7 ) ik | galectin-3 1Y 3 ik
Bl Z AR,

A% S 55 3 2k 43 ) R R eEF1A1

Oh 24h 48h 72h FOANXA7 By 3R 3k & B, 4l
eEF1A1-shRNA  0.137£0.010  0.167+0.015  0.280+0.033  0.321+0.027 eEFIAT JE N Kk J5 ,ANXAT 15 J
CON 0.1420.012  0.198+0.018  0.402+0.031  0.51620.043 R AR FE1 K S 1 25 3K B 2 WIS | T
NC 0.145:0.011  0.181£0.020  0.371+0.011  0.452+0.031 0 ANXA7 S %35 eEFIAL 16
o DR RN 1 KOF ) R GR IR AL, 45
— CON BN eEF1AL 5 ANXA7 22 [a) 77 76 AH B AR A
=B cEF1A1-shRNA ANXA7 5 eEF1A #B & 40 i v i 3 4 <5 18 25 11
E e NG ENIRE & %A —E WA, BEsh, A A
T 04 Z 5N E SRS, AT, AR,
ANXAT Al A — AR IR G 215l Ca®—
:% GTP il f& A S 4 Mg il 517, Vinayagam %5182k H A
= 02 B B SR ik 0 ] B 17 S 1R
B 450 ZMF 5 MG B 1, T X S8 E A AR G
Table 5 Cell count at 48 h post-transfection with
" " . ' eEF1A1-shRNA
0 20 40 60 - 80 Groups Mean+SD

eEF1A1-shRNA 66.84+17.47

Figure 9 Cell proliferative capacity with eEF1A1 CON 123.75+9.26

down-regulated NC 115.31£12.59
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CON eEF1A1-shRNA NC

Figure 10 Observation under the microscope of transwell assay(x100)

150 pu

100 =]

50 ™

Number of invasion cells

N\

L) L)
CON  eEFIA1-shRNA  NC

Figure 11 Cell migration capacity with eEF1A1
down-regulated
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B1 . RBM4 7£ 5L HUFN 8 17K F- g 2638 32 240l . Hi-
RNPs J& TN RNA 45 G H , BAZ MR 2k
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PR S A8 1 1 F2 ) Havugimana 5 V3 1 o &
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Y e s A EAE ], Bk &3 RBM3/4 5
eEF1A1 Z M AAEA AR . 45 E45 3R W] ANXAT
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eEF1AT B3R5  (HH HARBLE] 94 A3 o, & of — 20
ST SEUESE

A S IG 55 A R L eEF1A2 78 mRNA Fl 4 H
KB kB W FE eEF1AT 893 36 R 8 i g, ml
DL 2548 1 B R 1) eEF1A1 55 eEF1A2 7
A b B R B WA = BEAHSCE . & A BIFSE N 2R A
gl AL FE i R T AT 1, R B eEF1AL
5 eEF1A2 fAAE Z R LRI B A C B 1, £ 4 eEFs 1)
W, 40 eEF1B2 eEF1D Fl eEF1G % 221 5 a] i
X B8 R ) B AHYE R EE eEF1A1 eEF1A2 ik
ByAHSEME , HET, X T eEF1A2 /5y —Fh i AE 8 2 1
AR E H A Qiu P E ITLER eEF1A2 3
R 55 T o A 1 5 R 2B 55685 T T 41 il
AT, JFAF S 0 R I TE GYGy 8, H. PI3K/AkY
NF-«kB 15 538 B9 0 0], Pellegrino 55 7 A
Y R B eEF1A2 By 33k 5 | e i A A7 10 9
B eEF1A2/PI3K/AKT/mTOR/MDM4 i i () 5 34
1 o Elgohary %20 & AR 40 il h eEF1A2 7] &
$:5 TIM (Timeless ) 2 A B AE H, A2 12F firbof2 20 it i)
T%.
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