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[# E)HN. WEEHEETED 78(glucese regulated protein 78, GRP78) B 4H F2 ik il 5 F pAd—GRP78, Bt HepG2 4l
E BB R RIX GRP78 MM HIARAY, [R]i7E HepG2 40P HFST EH 1% GRPT8 MR B %t 41 MU T AR I mRE e, 0 ik . ) FH AR
SREE MR pAdTrack-TO4 #JEE A GRP78 M FM M pAdTrack-TO4-GRP78 ik, F @ HHF N F L 2B EFF
EH, B Pme 1 BEIZR AL, 5 AdEasy-BJ5183 B2 EMMH T REFRES ., B EASHIRTRIEL Poc | BHUIL
YeALE , ¥ 4 3] HEK293 40 Pt i TR MR IE ISR 44255 ) T 5 (enhance green fluorescent protein, EGFP) i35 1 1| Wit Z 2 it
RN ASEEN. BT R E ELRKR A RIEI GRP78 EHRBMRT . UNFTRE HepG2 M0l B w , B TR RS 1B
it qRT-PCR #2# GRP78 EE RiEIFHL, i/ Western blot %l GRP78 BHMEIL, BSGEY: HepG2 40,38t MTS HhE Bk
K B %35 GRPT8 AR B A 4G ARG I, 4R . WP 101 pAdTrack-TO4-GRP78 M AT , B I B0 E B SRR T A
pAd~GRP78 MBI T, 7E HEK293 #4iffiH K pAd-GRP78 0.3, GPF ZORKI G RF /R T), /1 pAd-GRP78 BS:
NJFHE HepG2 4@, qRT-PCR U408 H GRP78 E[H AR IE , Western blot 7K GRP78 B MIBERIA, MTS #ll
iR BB A RE GRPT8 BTN HepG2 AHRRZE A (RIGFHIER] . 4i8 . TR E T GRP78 BA RS IRTE , HFRIET
PR B B B R A T DA BB 3 R HepG2 MR A GRP78 i H . LB T 413K 3% GRP78 iR Bt AR MM 37,
Shitt—B B9 GRP78 HIThEEREE T 2:A1, ‘

[ < s AR & A 78; HepG2 40 ; MTS
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[ Abstract]Objective : To construct recombinant glucose regulated protein( GRP78)—expressed adenovirus, to establish a cell model by
infecting HepG2 cells, and to study the effect of recombinant GRP78 adenovirus on cell proliferation ini the HepG2 cells. Methods
Plasmid pAdTrack-TO4—-GRP78 containing GRP78 gene was constructed by using adenovirus shuttle plasmid pAdTrack-TO4,and
the sequence was identified by restriction enzyme digestion method. After linearized by Enzyme digestion of Pme 1 ,it was homologous
recombination with AdEasy~BJ5183 cells. The recombinant adenovirus vector was linearized by Pac I enzyme and transfected into
HEK293 cell. The packaging of recombinant adenovirus was judged by the expression of the enhanced green fluorescent protein.

GRP78 recombinant adenovirus was extracted by repeated centrifugation and low temperature cracking. HepG2 cells were infected

with recombinant adenovirus. The expression of GRP78 gene
was detected by QRT-PCR. The expression of GRP78 protein
was detected by Western blot. Then the GRP78 adenovirus in—
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(2016-03-18) Results It was proved by gene sequencing that pAdTrack-TO4-
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GRP78 was successfully constructed. And by enzyme digestion validation,the recombinant adenovirus vector pAd-GRP78 was suc—

cessfully constructed. After pAd—GRP78 being transfected into HEK293 cells,the GPF fluorescence results indicated that the virus was

successfully packaged. HepG2 cells were infected with recombinant virus. And the expression of GRP78 gene was confirmed by qRT-

PCR,and the expression of GRP78 protein was confirmed by Western blot. MTS showed that the recombinant expression of GRP78

adenovirus could promote the proliferation of HCC cells. Conclusion: GRP78 recombinant adenovirus vector was successfully con

structed ,and the recombinant adenovirus vector could infect HepG2 cells and express GRP78 protein. GRP78 adenovirus could pro—

mote the proliferation of HCC cells. This study lay a foundation for further research on the function of GRP78.
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HEH$E 1R E B 78 (glucose regulated protein
78 ,GRP78) , B # K7 H 70 (heat shock proteins,
HSPs) RG22 —. GRP78 YENENM FHHEM
MEEEB, B TFHE ERNEMRE, /P
S LZFIIRE AR5 & B GRP78 #E 41
Bat KEFRE, BREARA T, X FE O
BB RIRHURI G T TR 5E FURRAE , 9 45 Tt e
TR EANGIT A HER X,

R THRABST GRP78 RUZHREFALA , A< SL B
Fi AdEasy ZGHIE T GRP78 K EH IR ERES,
E RIS T I {RFFH GRP78 AR 4
GRP78 B4 i E B fiPE HepG2 41, KNIGRP78
E HepG2 I HIRIA, FIRPKELSH GRPTS IR
RS HepG2 HHBEH , K0T EL Xk T8 40 L Fro 3 T R
FIHIRENE, R GRP78 AR RIAH SIS B E 5t

1 HRHIH*E

11 E&EA

L5 BT 7R B BRR B R4 pAdTrack , LA RBRZ A 41
BI5183, HepG2 41, HEK293 #ffiiy i AL s 24t , 7of&
JIr 75 8§ Primer star ¥ B KaTaRa /A &) , B0 % 52 BT FH BR 144
PIIE§ Eco V ,BamH I 4 § KaTaRa 2 &) ,Pme | Pac 11
H NEB A H, KEWIEA &l B B RAH , EFRARTT
DMEM #5385 K FBS W B Gibico A 8], FEYuAH) Lipofec—
tamine 2000 4 B Invitrogen /A&, TriZol IRH| M B lifetech—~
nologies A ] , WH RIAF &M H Promega, B HHAE RIPA
W B B =R\ F], GRP78 Hi&lg B Abcom 2], MTS 57y
B Promega, DMSO 8 Invitrogen 23 H] ,
12 £EFE
1201 WEEHFHRFN pAdTrack-GRP78 & #H#E
GenBank §1 GRP78 31, i%iT1ER 2 4% GRP78 4miBsFEY 1%
#5141 GRP78-R:5’ -CGGGATCCATGAAGCTCTCCCTGGTG-
GC-3’,GRP78-F;3’ -CCGGATATCCTACAACTCATCTTTTT -

CTGC-5’ BN AHRERFRAF AR, IZEEZHDNA
AT 1 GRP78 EEH K B R EEF BRI LA Eco VI
BamH 1 B84, {1 T4 MG H 69 7 Bt X pAdTrack-TO4
ik, PRRRIRE R BRI % B0 B PCR %
FE R P TR SR BRFORE , BER(#FH Eco V1 BamH 1 XXEEY]
B TR RN, WFBEAEERERARAAZR, ¥
EWHENFTRIN AN pAdTrack-TO4-CRP78,
122 E# GRP78 iR HIEMME B ERFI pAd-
Track-TO4~GRP78 fi ] Pme 1 BRI HEMAL, EEER
F B4 FR pAdEasy-1 B9 AdEasy-BJ5183 3272540 f {3
BT R R BORI RS A, (i RIRE R B E R A
HERA W FERE , PRER P AR BT L B/ N 7 TR R A SR ek o
PHEIEST , RIBOAL, B BRI A FR K, B AR AL B
E I BTRL, Pac T BRI 78 RbL, BEEUREY] /R ER 3.0 kb
4.5 kb FE&A 12 kb U L AHNRERE, BEEAL RN
pAd-GRP78 BH Rk, Z/5HBAAEEE A DHSB BZEH
Jl, PREA ST RE TR , 3K 5%, 3R pAd-GRP78 ik,
12.3 EZH ik GRP78 JRRETE HEK293 SN B fst gy
B 3~6 ng BRL, it Pac 1 B§Y), ZB4ELIEMA 15 pl
ddH,0 R HEK293 HIHA T 10 cm HE5r 10, HH A0AE
BEARFRTE 40%~60% B HERF Gy LIRERMEAL AL, 7 250 pl
OPTI-MEM ¥ 3% 3 v in Al & i BRI SR 15 pl, 3R A
19 pl Lipofectamine 2000, F 37 CHFH 17 min, R FEHIE
AL SR 3%, PBS 1Bk 3 G, K 2.5 ml DMEM $E3E (R
B AR MM )IA HEK293 40, BRI & 528U A
HHEFEFH 37 CHEFR 4~6 h JEE#: 10 ml DMEM 35555 (&
PLERM 10%I75) . 24 h JFRH BIHEEMNEA T GPF R
N, ZIEELE 10 d WEFOLRL,
124 HFEARDE GRPTS IWRBHNEREMHEENE &
WEE,TE 1/3 MBS (K45 10 X), /T AR R R
FEIRAR MBS SR L PBS E R 3 WK, BEEHN AL 40U , K 4R LA
ETELE, T 4 CH 4 000 v/min ZHTEL 5 min, FE L
B, R, TRAER 3 min FEH, 2B TF 37 Cdikf
B RS, REVRRL 3~5 W, K 4°CHE 4 000 r/min 544 F
B0 S min, ZJEMNA 300 pl SREEAEFML, 20 wl LI T
3%, I F-20 CIR7F,
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fREE W] DAL U4 %35 GRPT8 A,

A 10 .
—

TS

ANIO0\D

GRP78 mRNA K
[ SRRV

S &

QY’ Y’b/

1. pAd—GFP;2. pAd-GRP78
a:P<0.05
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Fig.3 Expression of GRP78 gene in HepG2 cells detected
by gqRT-PCR and Western biot
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Fig.4 Effect of over expression and low expression GRP78
in HepG2 cells detected by MTS
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1977 5, H GRP78 FE L EMEA i h 85 32 AT
He S R B R BLLIR, B T HMRR A Yt
i ,GRP78 TEE2: B V2 B3, R S g ML
HR—BELTHRES, BFEAPIRER, NEE
L F KEFAH GRP78 72 s AT sT h IR B,
B A/ N RS 2 BY AT 56 M PR A B R 4
JIRESE RIS AR T A R | B R AR A B
P H IR  BFFE & PR X e I 4 , GRP78
BRTHAKRESHFHRERENERL, XA
GRP78 ZE RS EMME AN A AP EEE
BE/EH, R, GRP78 A Al gtk — i &Y
BIPLIPE R R S S R RIRYT . T7E B BUBFSE P AT
WE R GRP78 F BREBKR AR R4
Jih GRPIS WERZENZBHHEEMHYE B
GRP78 1 34 40 i i o8 £ £ 48 1l 485 4% BE IR B i it
BN BT UENFTHREYERTRENRAL,
BAETFR K, GRP78 X B MMM EB B EZEX
EEM, R EEST GRP78 BRYL AT 40 AT 4B 5
BER+AEE, U T —#$ AT 5 GRP78
A A R B SRR R

MFRIRTEEE 70 F0K, 2R F g % 142000
EHAFEHRTREFY, REEN S ARENLE
BENHE , K, FRBREEARY—F
R, WRRAMEREARARN T, FEEHF
LZARRE, BN, R RIF S R ED, Ak,
REBABRE, MRRENREHE/MESE,
1822, 5 ARBURRE K, BB R RIS R Ay 1%
FEPRKEBYH ERERLETHN, BRYEHE
B HET W, BEFr A 2 FE &0, 72k se
b VEEVITHET GRP78 B4R ERA, I
RRLEhEL3E Ak GRPT8 BRI TE , M R 4L R T
BT HepG2, i1t GFP RAZGIEFRE
B RGBS =, 1T real-time PCR HlWestern
blot & 75 B/ G J5 B9 40 B i) mRNA 7K SF-ZE {6 F0
EH/K A1k, IEB GRP78 T LL7E HepG2 &R
Fik, UERAYER BRI 4 T ) GRP78 B4R, 8
I MTS SCEGR T 33 ik GRP78 J& FT 98 40 g A%
FATEOL, UEBA T GRP78 7EFME IR P BA R 1
H., T GRP78 FHAY siRNA FRRKEM , TR
HEBAT GRP78 7R B MM A R P AR E
BAER X NS GRPT8 TEFB IR FEE T
A

ALRHET GRP78 B RERIL K
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[#5 E]B®.HFTESEFER 10(protocadherin-10, PCDH10) X} F#FE & A 155 & B B8 (multiple myeloma, MM ) 40 M A 82
W B AL o F5iE R FARR B EKS PCDH10 Y AN MM 4RHatk RPMIS226 4iffl, RT-PCR il Western blot #:46:#l PCDH10
FLHAE H K ; CCK-8 TR R R P& E X RPMI8226 41 i A4 384 58 3 il 4 A , SR AR 2 30 5 3% B (half-maximal inhibitory
concentration , ICs) ; Transwell 54 1ll 22 B2 % A1 PCDH10 X RPMI8226 40 MIxTH A2 ; TR 4RI CXC Bk 732
& 4(CXC chemokine receptor 4, CXCR4)ZE F 3k ; Western blot F7 ¥4 Ras FIIRFBEAL S A (ras homolog gene family member
A, RhoA ) f13 8 I8 2 FB§ 9(matrix metalloproteinase~9, MMP-9) & [ 355181 . 455 : PCDHI0 2 [H L 2hi 4 A RPMI8226 4
H, LI585 ; PCDHI0 H 4 R EE ICs 7 (0.87 £ 0.07) pg/ml, B BIR T2 FoBI s 4440 (1.27 £ 0.02) pg/ml(F=77.93,P=
0.000) ; PCDH10 W/ F B E AT SH AT (F=34.943, P=0.000) H- 14 CXCR4 (F=117.269, P=0.000) .RhoA (F=1 818.250,
P=0.000)F1 MMP-9(F=523.764, P=0.000) % 1335, 51 . PCDH10 — 77 6 A {4558 MM 4 s b8 R M8kt | B — oy vl @

1 ##l CXCR4 RhoA MMP-9 & HAgFRARIE/AD MM 4k R B R ARG, AR T RABE R KB,
[R4817 )& A 18 588 ; PCDH10 2 ; KB ; CXC BEBLE T34 4;Ras RIBFERA A, BRSBEAR9
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