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[(# ZE] B HITRIEEACL (APOCL) kX T 40 M 3% 55 F i - 0 52, IF40 25 I 0 H AR
KRN . s e S NS (TCGA) B 1 43 B 5B & e 4140 F APOCT mRNA %
BAKE R HSBE BRI R SRR 262 E PCR (RT-gPCR) A I A [7] 148 41 i o APOC1
mRNA FEKF, Tk APOCLE % ik A9 AP HepG2 40 i/ I WFFE %t 4 . ¥ pcDNA3. 1-APOC1 Jfi
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TR 1 R 4 2 R B K A 1 3 (cleaved caspase-3) BARIAKTF . EF: TCCARIBEMT, MmEE
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ABSTRACT Objective: To discuss the effect of apolipoprotein C1 (APOC1) expression on the
proliferation and apoptosis of the hepatocellular carcinoma cells, and to preliminarily clarify the related
molecular mechanism. Methods: The expression level of APOC1 mRNA in hepatocellular carcinoma tissue
and its relationship with the prognosis of the patient were analyzed by The Cancer Genome Atlas (TCGA)
Database; real-time fluorescence quantitative PCR (RT-qPCR) method was used to detect the expression
levels of APOC1 mRNA in different hepatocellular carcinoma cells; the human liver cancer HepG2 cells
with low APOC1 expression were selected as the subjects. The HepG2 cells were transfected with
pcDNA3. 1-APOC1 plasmid to over-express APOC1 (APOC1 over-expression group) , and the HepG2
cells transfected with empty vector pcDNA3. 1 were regarded as control group. MTS assay and 5-ethynyl-
2'-deoxyuridine (EdU) staining were used to detect the proliferative activities and proliferation rates of the
cells in two groups; Transwell chamber assay was used to detect the numbers of migration cells in two
groups; flow cytometry and TUNEL assay were used to detect the percentages of the cells at different cell
cycles and apoptotic rates in two groups; Western blotting method was used to detect the expression levels
of extracellular regulated protein kinase (ERK), phosphorylated ERK (p-ERK), protein kinase B (AKT),
phosphorylated AKT (p-AKT), B-cell lymphoma-2 (Bcl-2), and cleaved cysteinyl aspartate specific
Results: The TCGA Database

results showed that the expression level of APOCI mRNA in hepatocellular carcinoma tissue was lower

proteinase-3 (cleaved caspase-3) proteins in the cells in two groups.

than that in normal liver tissue (P<C0.05) , and the patients with low expression of APOC1 mRNA had
poor prognosis. The RT-qPCR results showed that the expression level of APOCI1 mRNA in the HepG2
cells was the lowest, and the HepG2 cells were chosen for the subsequent research. Compared with control
group, the proliferative activity and proliferation rate of the cells in APOC1 over-expression group were
decreased (P<C0.05 or P<C0.01) , the number of migration cells was decreased (P<C0.01), and the
percentage of the cells at S phase and the apoptotic rate were significantly increased (P<C0.01). Compared
with control group, the expression levels of p-ERK, p-AKT, and Bcl-2 proteins in the cells in APOC1
over-expression group were significantly decreased (P<C0. 05), and the expression level of cleaved caspase-3
protein was increased (P<C0.01). Conclusion: High expression of APOC1 can inhibit the proliferation of
the human liver cancer HepG2 cells and induce the apoptosis, and its mechanism may be related to
inhibition of the expressions of p-ERK, p-AKT, Bcl-2 proteins and promotion of the expression of cleaved
caspase-3 protein.
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N4 K% (The Cancer Genome Atlas, TCGA) %%
P %2 (https: //portal. gdc. cancer. gov/) JH 40 jg 4
LIHC) It H
level 3 HTSeq-FPKM #% X 1) RNAseq £ 45 . ¥
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1.2 @R .E&2XMFME I HepG2., PLCS
M Huh7 400 (b RN e M%), N
I HCCLMS3 40 Jiid A1 A IR i ' HEK293T 4f Jig
(o] B Rl R 2 g 0 5T 5t % Y ) o 3R Bk
pcDNAS3. 1-APOCT (K ¥4 5 A= Wy B A R 2 W
), jetPRIME #% 34350 (At 5t ik B} b A W 4
AA R A ), TRIzol ik | . S i sk 7 & .
ChamQ Universal SYBR 3¢ B & i ik 7 & M
TUNEL BrightGreen 7= & il i 7 & (5§ 52 045 M
B R B A R A F ), CellTiter96® Aqueous
One Solution 20 g 3% 78 & M 5% & (3¢ E Promega
NE]), 5L BRI\ A IR W E A% 4F (5-ethynyl-
2'-deoxyuridine, EdU) -488 41 it 3 78 & I it 7 &
(B HER A=Y 25 R A R A W) ), Annexin V
FITC/7-AAD 8 T2 I iG50) & (I3 JH P9 IE A 22 9
AR 2 A ), 40885 1 E B
(extracellular regulated protein kinase, ERK) . §fg
1t ERK (phosphorylated ERK, p-ERK) . & F#
i B (protein kinase B, AKT) . # iR 1t AKT
(phosphorylated AKT, p-AKT) . B 40 g # & & 2
(B-cell lymphoma-2, Becl-2) F1if 1k 1 5 2 e & 2
R & % R E H KM EE 3 (cleaved cysteinyl
aspartate specific proteinase-3,
Bt & (2% E Cell Signaling Technology 2 &l )
Transwell/N%E  (JRfL#2 8pm, & Corning /A ]),
SOmE % Ot E & PCR
quantitative PCR, RT-qPCR) ¥ (3 [E ABI A
Al), BERSAAAL (3£ Bio-Rad A H]) .

1.3 RT-qPCR # # @l R B A & @ & F APOCI
mRNA & EAKRF R TRIzol i 5 i 40 g v 43 5
BCRNA, SR B sl R & A7 0 e 5, (]
ChamQ@Q Universal SYBR 52 B & & i 7 7
QuantStudio 3 X #% I ¥ 47 RT-qPCR &M, K H

(liver hepatocellular carcinoma,

cleaved caspase-3)

(real-time fluorescence

27T R R 40 T APOCT mRNA k7K F- .
19 F 5. APOCL, LiE514# 5-TCCTGGTGG-
TGGTTCTGTCGATC-3', FiF5I# 5-TTTGA-
TGCGGCTGATGAGTTCCC-3'; 18S, L ¥iF 5l
Y 5-TTGACGGAAGGGCACCACCAG-3', Fiif
5% 5-GCACCACCACCCACGGAATC-3", 5|¥
F IR YA R 5L R A R Bl i

1.4 @i #Efom HMAESTHLI0% MK
4= 1L7E ) DMEM $5 32 B, 8T 37 °C. 5% CO,
FFRM P E . B HepG2 40043 4 APOCT i %
k20 (%5t peDNA3. 1-APOCT Ji kL) H1 X% B8 41
(% 9% pcDNA3. 1 BT hr ) o % Y 4% i jetPRIME #% ¢
7R U B A5 R AT B AR . HepG2 40 i R FH b6 /i 71 1k
JE HEAD T 6 LA L BE TR AR T, Y A M R Gk B 24
80 % B AT YL, 24 h Ui 48 4i i i 47 RT-qPCR
KU, 48 h 5 Wi 4 40 M 5 4T Western blotting £ .

1.5 MTSHkim2umpesg 7 & W 0 5%
2 20 40 f LA B L 22X 10° A 40 Jf 1) % BE 42 Fl T 96 £L
MR FRA, AR 3RS, THIEAFE
MOHE AT A ML g BE ST R, B P IR kM|
CellTiter96® Aqueous One Solution il Jfil 14 4 A8 i 3
) & Ul B AT o SR IS AR AR U 490 nm i K &b
RBALWOCE (A) {5, JELLOdFI A EfT 3 —
1k 4b 38 )5 5% Bl GraphPad Prism 7. 0 {24 22 i 4% 58 il
2, LUK T A A AR 40 A 1 58 0% .

1.6 EdU#é&xpm2ammigagt L5
X E A K I g0 M A R T AR R AR SR I, AL
2X 10440, 8% 3% 24 h o 4% B850 38 B B8 ok A5
EdU #5ic . 40 ML [ 2 o Qs @R 2Eu R . kA
Image JH/F 43 Mrok Jesm B, 5 40 Mo s % . 4
Jfl 15 5 H6 =EdU % ) i BE /DAPIL 2¢ Ot 3 JiE X
100% .

1.7 Transwell )N £ AN 240 48 fe i 4 8 o
B YL SN 2 20 20 M G i i 8 R 2 DL AR AL S5 X
L0 4 (100 pl.) 9% B2 47 T 24 L Transwell
BRI LR/ANEN, FIRE/ANEHNMA 600 pL &
10% MiEMRE IR, Kigg24hfa, BUL E2E/NE,
FEE SR, HTHmMEsRRgR L2/ hENERm,
EFR/NESNRECEBANNE, 0. 1% 45 sy
Jo B RS NSRRI B LR NE SR
R AL, BVEAL A MR, IRRAMMEITERE ).

1.8 AX@mEARAERN2UFRR@RABEIET 5
ERA TR PO KW 241 HepG2 20 f 45 7h T
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6 L4 ML 35 =M, 37 °CL 5% CO, WA v By 2 5
WG AT g, )R 48 h £, A A&
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WA . A1 mL 70% KBS R B, TRA R
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VEB 20, B A 500 pl PI Y WK 25 0 OC M F
15 min J& - HLAS TN 2 2 N [R] 240 A J) 300 40 i 7 4 5%
20 M JH T ARG . A 100 pl 45 A 2% i i E B 4N
i, filA 5 pl Annexin V FITC 15 pl. 7-AAD 3kt
JEIEE 30 min J5 A 400 pl 45 & % MBRS, L
BLK I 2 4L 40 g PR TR

1.9 TUNEL##R 2B ATHL HHEIWHA
Tk LRI B A Al 6 FLAT I BS R Alh, $EFD
1X10°4 HepG2 4 i, 5 B0 B KW AT e .
ML 48 hg, WU SLAR#EAT TUNEL 525, HAkD
B I TUNEL BrightGreen 8 T4 18 7] & 47
LR AR WOE I B B T T 488 nm P K Ab W 5% 4
5t , T 405 nm P KA W ER I A5k, gl A%
Hh L S 8,5 S 1) AN BELAR 2 R T 40

1.10 Western blotting & 4 @ 2 48 49 J&, ¥ 3% 74 o
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J& F RIPA 24 2% s W R AN I B R 1, e i e it
11 8% SDS-PAGE HLik , %M, 1% BSA #H M 1h
JE A —$t4 CHEF LK, WHMA HRPFRic —
b, FIMWE 1h, ECL B8 . R Image J
AT ER LA IS, PR HMEAREKE. B
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"P<C0.05 compared with normal liver tissue.
Bl fHEREEALMERFHAAF APOCL mRNA
FIR K (A) B H 5 I8 B B A (B)
Fig. 1 Expression levels of APOC1 mRNA in cancer
tissue and normal liver tissue of liver cancer
patients (A) and its correlation with prognosis of liver

cancer patients(B)

2.2 RFHREmEA )G 24 HepG2 @ e F
APOC1 mRNA % ik K F HEK293T 4i its F1 A [
BF 9% 40 Mo b ¥ A APOCI mRNA £ ik, 5
HEK293T 4 jfl Lk # , A [\ 9 48 f h APOC1
mRNA kK P REAL (P<<0.05), HepG2 41 il
H1 APOC1 mRNA £k K F . WE 2, 5XF i
4 (1.04+0.37) HE, APOCI i 2 ik 41 40 g
APOC1 mRNA F ik K (110.1748.41) B & 7t
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Expression level of APOC1 mRNA

HEK293T Hun7 HepG2 HCCLM3 PLC5

"P<C0.05 vs HEK293T cells.
B2 ANEFEHERS APOC1 mRNA #£EKF
Fig. 2 Expression levels of APOC1 mRNA in

different liver cancer cells

23 2 mpmAEN BHEFEIB K
MTS ikl 25 R W os . 55X 4 (1.7840.07)
&, APOCT o 2 1k 41 40 g 3% 58 15 % (1. 30+
0.03) BB (P<<0.01), EdU 425 5 WK .

XM (81.83% +8.72%) H#, APOC1 it
K ZH 0 M B B R (43.58% +17.02%) B B BRI
(P<<0.05), WK 3, Transwell /NZE SL G 45 3 WK .
x4 (509.7 4 +£83.24) H#H, APOCI it
TR P TR A (191,74 £34.54) B
B> (P<<0.01), WK 4,

24 2HFRRA @R EEE SR WA TR
ATHRL SXMA (26.26%+2.06% F15.80%
+1.37%) H#, APOCLiEZIRA A SHgnie e
ArF (37.40£1.96%) FANMEMT- R (20.20% +
1.41%) MR I+ (P<0.01). WE 5, TUNEL
AR oK . HX R4 A, APOCL g £ ik
LA R T AR RO WA 2. WK 6.

2.5 2 mpE P ARATHAEGLBANKRT
x4l b, APOCI i 35 41 40 i v p-ERK |
p-AKT Fil Bel-2 2 1 % 35 K °F B 8 B L (P<
0.05), ERK I AKT # 1%k KV 227 L5 it
B X (P>0.05), cleaved caspase-3 7 [1 3 ik 7K °F
R (P<<0.01). WKE7,

A—C:Control group; D—F : APOC1 over-expression group; A,D:EdU;B,E:DAPI;C,F: Merge.
B3 EdU ROk 2 4H 40 K38 5 7 5L (< 100)
Fig. 3 Proliferation of cells in two groups detected by EdU staining( X 100)
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A': Control group; B: APOC1 over-expression group.
Bl 4 Transwell /N2 SCH0 K W 2 40 40 i BB AR 00 (&5

%, X100)
Fig. 4 Migration of cells in two groups detected by

Transwell chamber assay(Crystal violet, X 100)

APOCL 59 1) kA R JRA O, 46 B 9 Al
&, HHM APOCLEME P ERERE . SHFE
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. A bips 2] 72 pips
i Go-G1: 58.78% 1 Go-G1: 48.13%
S 2626% ] S: 37.40%
Go-M: 14.96% g4 Go-M: 1447%

HBF U 1056 2 K0T 58 1Y 4T HIL ] i A& L 2R 40 vk
58 o AHEZE i TCGA B4 FE o i 45 B 8K .
APOCT I A 28U R B K FEAL, JF H APOC1
AR IR R R AR R A B R, &
B AOPC1 AJ R & i 1 55 22 43 A i 0 F0 T [
Fo AMREGER B R SXHA LK, Rk
APOC1 J& Al 9 il HepG2 41 Jifd (%) ¥ 58 F i %% 6 7,
I H S 4N A B 43 R A4 i g TR 0 B A, R
APOCI (= K35 7] S B4 i J5 109 S WIBH w7 , T 15 =
211U/

WFgg " WR . ERK/AKT {5 5 i W Ik £
MR YRR, AR . TR . R
T4 . 8 T U APOCT 27518 i3 4 97 ERK/
AKT {5 53 H 0 1 52 i B 00 1F e, AR SCHE 3 K
M HepG2 40 il tf ERK/AKT {5 5 @ J M X HE A #

Number

5.8% =3 20.2%

A, B:Percentage of cells at different cell cycles; C,D: Apoptotic rate; A, C:Control group; B,D: APOCI over-expression group.
B 5 W40 ARA I 2 217 IR 40 i A A 40 B A A R

Fig. 6 Percentages of cells at different cell cycles and apoptotic rates of cells in two groups detected by flow cytometry

TUNEL

Control

APOCI over- [l
expression

DAPI Merge

B6 TUNEL MK 2 21 40 98 T 5L (< 400)
Fig. 6 Apoptosis of cells in two groups detected by TUNEL method( X 400)
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Lane 1: Control group; Lane 2: APOCI over-expression group.
'P<<0.05," " P<<0.01 compared with control group.

Bl 7 Western blotting ¥ # J 2 20 40 g o 3 78 F0 8 T- 40
REARBHIXE(A)RELKE(B)

Fig. 7 Electrophoregram (A) and histogram (B) of
expressions of proliferation and apoptosis related proteins
in cells in two groups detected by Western blotting
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