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CAAP1 inhibits apoptosis and promotes proliferation, migration and invasion of
hepatocellular carcinoma HepG2 cells
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[Abstract] Objective: To explore the effect of CAAP1 on apoptosis, proliferation, migration and invasion of hepatocellular carcinoma
(HCC) HepG2 cells and its mechanism. Methods: The pcDNA3/CAAP1 (CAAP1 over-expression) and pSilencer 2.1-U6 neo/shR-CAAP1
(CAAPI1 knockdown) plasmids were constructed and transfected into HepG2 cells. The mRNA and protein levels of CAAP1 were
detected by qPCR and WB, respectively. The cells were divided into four groups, namely overexpression control group (pcDNA3),
CAAPI over-expression group (pcDNA3/CAAPI), silence control group (pSilencer 2.1-U6 neo, pSilencer) and CAAP1 silence group
(pSilencer 2.1-U6 neo/shR-CAAP1, shR-CAAP1). Flow cytometry was used to analyze the apoptosis, and WB was used to detect the
protein expression of cleaved caspase 3 in each group. CCK-8 assay was used to detect the proliferation of HepG2 cells, Colony
formation assay was used to detect the clonogenesis, and Transwell assay and wound healing assay were used to detect the invasion and
migration abilities of HepG2 cells in each group. The effect of CAAP1 on overall survival (OS) of HCC patients was analyzed after
searching TCGA database. Results: PcDNA3/CAAP1 with CAAP1 over-expression and shR-CAAP1 with CAAP1 knockdown
were successfully constructed. It was confirmed that pcDNA3/CAAP1 could increase the mRNA and protein expressions of CAAP1,
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while shR-CAAPI could decrease the mRNA and protein expressions of CAAPI (all P<0.05). The cell apoptotic rate in pcDNA3/
CAAPI group decreased by 32% as compared to pcDNA3 group, and the cleaved caspase 3 protein expression was significantly
decreased (all P<0.05); while the cell apoptotic rate in shR-CAAP1 group increased by 73% as compared to pSilencer group, and the
cleaved caspase 3 protein expression was significantly increased (all P<0.05). The cell proliferation in pcDNA3/CAAP1 group
significantly increased (P<0.05), while the cell proliferation in shR-CAAP1 group significantly decreased (£<0.05). The cell
migration number increased by 48%, the cell migration distance increased by 59% (P<0.05) and the cell invasion number increased by
52% in pcDNA3/CAAP1 group (all P<0.05). The cell migration number decreased by 53%, cell migration distance decreased by 29%
and cell invasion number decreased by 45% in shR-CAAP1 group (all P<0.05). TCGA database analysis showed that the high
expression of CAAP1 was negatively correlated with the OS of HCC patients (P<0.05). Conclusion: CAAP1 can promote the

proliferation, migration and invasion of HepG2 cells by inhibiting its apoptosis, and it may be closely related to the occurrence and

development of HCC.

[Key words] hepatocellular carcinoma(HCC); HepG2 cell; CAAP1; apoptosis; proliferation; migration; invasion
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A: Enzyme-digested products of pcDNA3-CAAP1 over-expression
plasmids after agarose gel electrophoresis; B: Enzyme-digested
products of shR-CAAP1 knockdown plasmids after agarose gel
electrophoresis; 1: DNA marker; 2,3,4: Sizes of enzyme-digested
products of plasmids
1 CAAP1 3Rk Fnm b 2 (A B ) A= P H) Zr s HE SR A FR ik
Fig.1 Enzyme-digested products of CAAP1 over-expression

and knockdown plasmids after agarose gel electrophoresis

2.2 CAAPI1 24 %5 HepG2 fa e & 3K 49 T AL
NT i % pcDNA3/CAAP1 Fl shR-CAAP1 JFikifE

HepG2 4 rh G K PRI )0l 443 HepG2

iR, SEEG 5 4 4 - i RIAXTHR A 9 peDNA3, i 5%

16
14}
12}

"\
> \© N
Q@\@Q&@?s\\e“““ o
s

15205 pcDNA3/CAAP1 , il B Xt i 2H 2 pSilencer , i %
21 N shR-CAAP1. %4e48 h JEUE4i A , 7 gPCR A1
WB A 43 K240 i CAAPT ) mRNA Al 2 (A Ji
Tk KF. SR E2) B CAAPL IRk F i B 2%
R, 5 X B2 A L, #% % pcDNA3/CAAPL J5
HepG2 20 il CAAP1 mRNA Fl2E A B 25K & 2
FFE (1) P<0.05) , M4k shR-CAAPI J7, CAAP1 mRNA
MR H AR K K P B2 R FE 35 P<0.05) .
2.3 CAAPI A& %% 4p %] AT 7% 2m iz HepG2 49 8 —
T4 AR A I CAAPT % 98 48 i 8 T 1) 5%
M, 45 5 (P 3) o ik R 18 CAAPL 1] [£4IK HepG2 4H
JHFR) I T2 28 (P<0.05) , T it P& CA AP W] 38 i 48 A 1)
AT (P<0.05). Caspase 3 BUIE R T(5 5 H K
ESCHEAE L, R WB S U CAAPL XF T 9% 41 i
HepG2 7 cleaved caspase 3 &5 [ K18 7K 1 (1) 5200 , 4
Jitg Hh ik K 38 CAAPI J cleaved caspase 3 £ [ /K i
E b (P<0.05) , i % CAAP1 J5 cleaved caspase 3 &5
7K P 5 2 48 0 (P<0.05) . 45 478 CAAPT RERZ A
i1 FFF e A L R

C

2.5¢

&

O

1.51 CAAP1 |

=]

1.0f

GAPDH |~ — - - -‘

051

0
C] N N
Q&gi\d"%\\d‘o o
o\ N
QQ

Expression of CAAP1 mRNA >

Expression of CAAP1 protein

" P<0.05 vs pcDNA3 group; “P<0.05 vs pSilencer group
A: Relative expression of CAAP1 mRNA was detected by qPCR; B, C: Relative expression of CAAP1 protein was detected by WB
2 CAAP17E#53 /5 HepG2 4iBfIth RIZH L
Fig.2 Expression changes of CAAP1 in HepG2 cells after transfection
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" P<0.05 vs pcDNA3 group; * P<0.05 vs pSilencer group
A, B: Apoptosis was detected by flow cytometry; C, D: Relative expression of cleaved caspase 3 protein was detected by WB
B3 CAAP1 %} HepG2 4AAEAT-HIF M
Fig.3 The effect of CAAP1 on apoptosis of HepG2 cells
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"P<0.05 vs pcDNA3 group; * P<0.05 vs pSilencer group
A, B: Proliferation activity was detected by CCK-8 assay; C, D: Cell colony formation activity was detected by colony formation assay
4 CAAP1 X} HepG2 RAfI&5E A 220
Fig.4 The effect of CAAP1 on the proliferation of HepG2 cells
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" P<0.05 vs pcDNA3 group; “ P<0.05 vs pSilencer group
A, B: Migration activity was detected by scratch assay; C, D: Migration activity was detected by Transwell assay
5 CAAP1X} HepG2 AT # 88 1 HIS201(x100)
Fig.5 The effect of CAAP1 on the migration of HepG2 cells(x100)
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Fig.6 The effect of CAAP1 on the invasion of HepG2 cells(x100)
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