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Expression of recombinant BC047440 protein and its effects on proliferation of

HepG2 cells in vitro

Zheng Iu Liang Ping Li Jing Huang Xiaobing Yang Tonghan Zuo Guohua Wang Liang Department of Hepatobiliary
Surgery Xingiao Hospital Third Military Medical University Chongqing 400037 China

Abstract Objective  To construct the prokaryotic expression vector of BC047440 gene and to
observe the effect of different concentrations of this recombinant protein on proliferation of human HepG2 cells.
Methods  Total RNA was extracted from HepG2 cells. BC047440 gene fragments were amplified from the
total RNA by RT-PCR. The PCR product was cloned into pMD19-T vector and sequenced. The confirmed
BC047440 ¢cDNA was cloned into plasmid pET-28a + and transformed into E. coli BL21 where expression of
BC047440 proteins was induced by IPTG. The expression product of BC047440 protein was identified by SDS-
PAGE. Recombinant BC047440 protein was extracted and its effect on proliferation of HepG2 cells was detected
by MTT assay and cytometry respectively. Effect of recombinant BC047440 protein on expression of Ki67
protein in HepG2 cells was detected by Western blotting. Results  The prokaryotic expression vector was
constructed. The BC047440 gene was cloned identified and purified. The proliferation rate of HepG2 cells
was 124.0% 136.1% and 126.6% respectively 48 h after BC047440 protein was transformed into HepG2 cells
at the concentration of 1.0 10.0 and 20.0 pg/ml respectively P <0.05 . Cytometry showed that the prolifera-
tion constant of HepG2 cells was 26. 1 in control group and 48. 6 in experimental group P <0.05 . The relative
expression of Ki67 protein was 0.317 0. 062 in experimental group and 0. 177 £0. 037 in control group P <
0.05 . Conclusion  Recombinant BC047440 protein can directly promote the proliferation and expression of
Ki67 protein and may be a new protein that can stimulate the proliferation of HCC cells.
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BC047440  F17E 3L R stk 5T T BC047440 13
ITEBL R mRNA ZE A2 i Rk & TS
Y0 HiZFERMge S A RmA X ' &
WFFE e il 28 F 41 BC047440 £ H W SERE F W HX)
JHF 9 40 M 3R HepG2 345 (1) 572 i) S X Jie 8 34 58 AH G 2R
1 Ki67 RIERYm #— 2R BC047440 78 JH8 &
A RETITER

1 #MREFE

1.1 =&##
fFE 2 A B F RYUIBRAE A E. coli DH5a E. coli

BL21 HepG2 4 & 5 0> SE 46 & fR A7 323K KL pET-28a

+ TR pMD19-T Wy [H EI e 27 BRI Py Y
BamH 1 EcoR 1 T, DNA %3 52 DNA A5 T NEB /A )
& F R AR A AT B A T A9 TN Trizol 4 H
i3 AH RT-PCR K &M A E4AY TR KiE AHRAH
IPTG X-gal Jufi MO0 & B MR & Pierce 85 H 42 HX
A& A igEsEEY TRARAF 5149R % GenBank
151 BCO47440 Zatidh X P BN BEVTTIR R IES 14 5" o0 51l 45
7 BamHIF1 EcoRIEFYIAT 55 H 1Y Bl BC047440 LA 182 ~
TI8HE: K597 bp W LiEATAY TREAREGN L5
¥ 5'-CGGGATCCGGCCGCCTGCACTGC-3' F W 5| ¥ 5'-CG-
GAATTCTTAGCAGAAACACTCCATGCTGG-3
1.2 7k
1.2.1 BBy e b f s DU U Trizol
—PRAREBUE RNA % st R GRS sl RT-PCR ¢34 H
MBS R GRS R A [l H B SE A R B
1.2.2 FEERIREMHEREAEANRE SRR

5 HEFT TA FEREIF MR IR AL R AR K M EME  Sanger
B ASELE P B R BATIF S 008 BRERRBRE
F1234h&WEKI ml 12 000 x g 5.0 BE 17 SDS-
PAGE Hik % 2 323524
1.2.3 EHBEAMLML  FEAEEST 20 mmol/L BEIRELSE
T pH 6.5 h FEVKIA SR TR RE  DIERTE 2 mol/L R
M1 1% Triton x 100 {1 20 mmol/L BERLE i pH 6.5 4 °C
VR VRS MR IRV R T 8 mol/L FRFE Y 20 mmol/L £
TRt Z vh pH 6.5 h 25 SP-Sepharose &5+ 3¢ ¥ 2 #7 Fl
Superdex-75 53FHERHZ it — b alifb FdE L3 2 RIF4E
BT R A GRS HNEA
1.2.4  MTT ®liE41 BCO47440 75 (4%} HepG2 41 A (1 14 78 11
A1 NI HepG2 408 HI & 10% /N2F 1liLVE 1) RPMI1640

WAL 37 C 5% CO,MEAARSE BE3RMIN 1% Wyt HHE
E OHHER A8 ~T72 h B LARETH 0. 25 % [Pk B 1k
IO HCE R AR 28 J il 05 Ab Ja T A SR 4 i B HE D
T 96 FLEEFE M FAL 5 x 100N & 10% /)4 13 1
RPMI1640 }535:5L 200 pl # 37 °C 5% CO,¥53% 24 h jFiES:40
B EE S HoA K R4 BoH J0 i i RPMI1640 15 9% 3% 4 4L
180 ul i AEE 4] BCO47440 & [ Jo filf FL 2 uk )& 4303k 0. 1
1.0 10.0 20.0 wg/ml 4GFL 20 Wl LM S MEFL LA
) 25 W g % B AR 48 h B & FLATA MIT 5 mg/
ml  4kEEFE 4 b K BV AREMA DMSO $R3% 10 min
BERR SR I R YE R (. %K 570 nm 37345 Wk i 2 4 3R 11 %
HepG2 £ i 14 5 119 5% 1)

R = TAHEAH D 570 (/X80 D 570 H x 100%
1.2.5  adnfAR AR I 53 20 B 35 3% U5 L IR T 4 e
HERFRNERK E 70% ~80% &R il A BCO47440 F 41 2%
FIF AR ] 10 wg/ml 37 C 5% CO, 5 57Hi 9% 48 h H]
0.25% Jififif +0.02% EDTA 4k 1500 t/min B5.0> 5 min % |-
7 0.01 mol/L PBS Pki%k 3 ¥k &M ATE I 70% £ 1 ml
HATREE #OFCBE FH0.01 mol/L PBS PR 2 I 2B E
W A 200 wl RNA B 1 g/L 37 CIEE 30 min  #RJ5 HIR
k.58 EB {E4NML DNA 4uft 4 CattAEA 30 min [
4 S 22 45 200 B T30 A 5 o L
1.2.6  Western blot /34 HepG2 ZHiti 1k Ki67 4 H /K FEH)A84k

A AT T d5 55 IR ARG 10 png/ml FZH 2 (1 /EH HepG2
FHH 48 h J5 % Pierce H HIRHUGAN &I EER R
FH Bradford 3 SR AWRE W 10% 5B EA 5% FUZ I
2 WOUEHE H 40 pg 17 SDS-PAGE  HLJk &5 05 L4 E0 2 h 5] PVDF
i PVDF Jii 4 CEFH#E 0.5 % BSA 0.01 mol/L PBS 43
FIMALLEST A Ki67 Z3gfEdifk 1:500 /NEPLA B-actin
P& 1:500 37 CWEF 2 h PBST 0.01 mol/L PBS 0.02%
Tween P& 10 min x 3 43 51 fin A SR B b5 1 S BT E 1gG

1: 6000 FURAEFFRICHRPL/NE IgG 1: 6000 37 CHFE 1 h
PBST YL 15 min x4 #)i7 ECL 0 (g (545 i i Y i A%
ST ARG T A AT IO EEE x FiAL Int X mm?
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SR F SPSS 11.5 Gt DL x =5 Fom HABE AR
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2.1 RT-PCR # ¥ BC047440 3
S RNA SR W28 1% SEHR RS HL UK SR A1 ST UL
3SCIEMISH 400k 288 18S F15S PCR # B4 ™= 1 48 1% I
ERHEERE VK2 E #E DL2000 #R7ERY 500 bp 1750 bp i B 2
[ W] WM 45 AE MR B R/N597 bp —3 &l 1
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<500 bp

<250 bp
<100 bp

597 bp—

1 BC047440 A BH %R B ¢ %4 M 474 DL 2000
E 1 RT-PCR -t BC047440 £ [F B ik 547

2.2 Fahe LERER

itk PCR =Y 7E MR T 5o 2 pMD19-T ik
AR E S ANHOEETYA 2 DL Banl 1A
EcoR 1 VIS ML 2 ZRp 407 o 1 2 S UIHT Bk
PEEAT 55 1 A5 BN O/NEAR 50 ]2 ke
CERRBE AR A 4R F 4L O pMD19-T/BC047440 ) 7 45 2
™ AR BACE } 597 bp 5 GenBank H/M i 1) BC047440
182 ~ 778 HHEFFHIILAC Wi [F] IR 100%

1 2 3 4 5 M
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<1 000 bp
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1 ~5 pMDI9-T/BC047440 Jfi#: BamH | 4= EcoR | SBdnJe 1 2
4 MMEAKE 35S mEEE M 474 DL 2000
E 2 pMDI19-T/BC047440 FAIEEL] % E

2.3 ki Fids pET-28a + /BC047440 %2

PR pET-28a + /BC047440 4k E. coli BI21 J5 it
wEFEERLFZOOEE 7 SOz MR
Jiki BamH 1 Fl EcoR 1T WEGYIG FLIKEE R IR 7 A% H
2 SRS B S ke I SR TR A H A SE R
2.4 FaEROERIER

SDS-PAGE /¥ 45 7R 4 IPTG i 5 1 5 1 26 Ok 1
E. coli BL21 fEMIR /3T Fiit 23 x 10° A 0 B BB 1 4 4
WwOSWERA M- K3
2.5 FE G HepG2 4a i 38 74 64 % v

AN [ e B B 21 BC047440 2 1 E H HepG2 #H i 48 h f5
D 570 {E¥FbE Horb 1.0 10.0 20.0 pwe/ml 45 %5 BR 4 AH
HESAHFH¥EX P<0.05 0.1 1.0 10.0 20.0 pg/ml
YN A 3R 107. 8% 124.0% 136.1% 126.6% i
R H ZH BC047440 7K [ %] HepG2 4 il 14 {12 434 58 4 ) 2 ik JiF
Wik R 1 WM AT S RIS X IR 2 Y 4 3
WAL P 26,1 ACFRZPL R 48.6 R AAREXER
P<0.05 {04 BC047440 41 1K 1 2 35 2 F HepG2 A
Hagg 2

«—97x10°
«—66x10°

«43x10°

23x10*— «31x10°

«20x10°

<1 4x10°

1 ~3 pET28a + /BC047440 i %/52 3 4 h 4 pET28a +
FE4h M ®yFEREEGR
3 SDS-PAGE 4 #7E 4 BC047440 E QYR IE

F1 FEREEH BC047440 EH/EM 48 h 3t HepG2 ZAff

LT A
ik HHEAH X AR SRS PH
0.1 pg/ml 0.5620.050  0.521+0.036  107.8%  >0.05
1.0 pg/ml 0.636£0.046  0.513x0.045  124.0%  <0.05
10.0 pg/ml 0.718 £+0.087  0.508+0.027  136.1%  <0.05
20.0 pg/ml 0.671 £0.019  0.530+0.049  126.6%  <0.05

£2 BC047440 EHE BT HepG2 AREIETE IS

pogicEel BC047440 #
Ak

G, S Pl % G, S Pl %
HepG2 6.4 19.7 26.1 32.9 15.7 48.6°

a P<0.05 H5afmarbsx

2.6 E4A BC047440 % & % -5 HepG2 4m o & A& Ki67
EaRF T
5XTRZ i E4] BC047440 B FIVERI)S HepG2 41 i
Ki67 R R B KT H BT & HAx Rk E R 0.317 =
0.062 XF B4 1 Ki67 & (A AHXT £k &R 0. 177 £0.037
K4 P<0.05

42x10°— W <—(3-aclin
110x10*— —Ki67 @

42x10°— | m—<—3-actin
110x10° = 5 < Ki67 @

A BC047440 &G4 M20 B xF R4
4 Western blot &Il BC047440 =40 % 2 1E A HepG2 Afa )5
Ki67 EQHIRIE

JHFARE 2 A I 23 e e R PR PR 2 — PR B R A
KRR I e 45 B Bt ELAE R 2 2Rid e 2
BIZFPA R TR V2D S IR L
FHOGHE DA A TG o S 4 2 T 2 JTP 0 A 2B Y O 2
il 7 R A A I AL R 2 AT R 56 4
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I BCO47440 K& 7 T 20 S Yefafk 20q11. 22
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YA R S L Al B T G kAT
ZHTHIBFIE$E R BCOATA40 T J&— 1~ B 98 #H O
B AN RS S T FHE R & A R

BCOA7440 8 5% 7K SF- X6 JFF 98 18 58 1 5% e H i 2
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FREHE ISR LD RERA L AR
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GEDATE EAR T DT o b — 2P UE S 5 B 58 4 IE
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HZIfe iR KN R GE BCOATA40 SR ity X Fr Be gl ve
W% pET-28a + = 5% T, RNA RAM R /MESIE T
WEMERIRAMER KX EIE 2 &SNS
JECRE K B R BRI B — B 2 SRS T
FEIR ARG HEIE A

H T AR KRS BCO47440 [T HE AR L0
Fik T T4 BCO47440 F 1 A MTT 347 28 W5
T &R EEY BC047440 B HEEME A
JEAN M R HepG2 M FH MY A fb SR LM E U
BCO47440 I H /- A2 T HepG2 3 5H H p
10.0 pg/ml 411EFH 48 h J5 1054 % 0] ik 5] 136. 1%
k25 07 FH i 2 40 BRI 9 X HepG2 201 it 22 14 4
HIsZIR 455 & B BCO47440 20 £ 1 X HepG2 4l Jifg
HREWETE S BAE A tek A e 5k PT Jo H DNA & %

HARMEN  EREFAFRANE 2 & HepG2 JIF
FE AN h i #2535 BCO47440 1 SZ 56 | 2 7% BC047440
X HepG2 21 3% 58 4 52 e 2 A VR BEAROBPE Ki67 2
—PhTERG I A M A PR SR R4 R
e FER YA 2 H AT E AN IS PR b i 2 s
RE AR W F B mT S 00 s A e s B e b A
SEEG RN 4 BCO47440 B ] L2 A HepG2
YL Kio7 A FRIA $7n il £ (1% E 41 BC047440
H PRI I A vl R S L Kie7 Rk A X
ARSLIG AN AESE T BCO47440 78 5L K 7K - B9 0T 5% 45
B2 gt — R BCO47440 25 4 0] RE S — FioT
AR IR AE AR 1 KA T RN I 19 2 TR T R
A3 ) T BRI S 50 54
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