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[ ZE] a6 RIS EL 78( glucose regulated protein 78, GRP78 )3& [ [ miRNA EAFRIR TR, AR
I EC109 4UAIEFE ST . 7 ok« B a4 XXt GRP78 HYHESE miRNA FH0 7500 1 X6 B BE 57, S 1 o e &8
pcDNA™6. 2-GW/EmGFP-miR ELE% 635 24K I, Mg @8 5] GRP78 Y miRNA T 4H ki : pcDNA™ 6. 2-miR78-1, pcDNA™ 6. 2-
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i , T A g4 i HEK293 4IfiE387 GFP B3Rk ; 5 AR HE Y 2 F BAPEXT BEZH( peDNA™6. 2-Curl ) Eb 4 Fp 48 Bk 41 HEK293
M GRP78 mRNA HIFEIEI T HE( P <0.05 ) TR LIFE YL pcDNA™6. 2-miR78-1 J & . pcDNA™6. 2-miR78-1 # 4t
EC109 4, 5K Y4 .pcDNA™6. 2-Curl ZHAH L, EC109 4l GRP78 mRNA Ay 3A M & F R (0.38 £0.02) vs ( 1.03 =
0.04).(1.00£0.03),¥ P<0.05 ], CCK8 yEAill 4554 WoR, Y pcDNA™6. 2-miR78-1 T4 Fik: 12,24 .48 .72 h J5, EC109
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HrpeDNA™6. 2-miR78-1 T BRI AR e dd: , fEA 30l EC109 40E A8 5 .

[ kiR ] &8 EC109 41l ; 45 15 24 1 78( GRP78 );miRNA; RNA T4 ; HEK293 2 /iy

[ FESZES ] R735.1; R730.5 [ XEfFRERL ] A [ XE=HE ] 1007-385X( 2013 )01-0075-07

Inhibitory effect of miRNA expression vector targeting GRP78 on proliferation of
human esophageal carcinoma EC109 cells

Li Hongbiao', Guo Yitian', Huang Guanyou®, Feng Jialin®, Pu Zejin', Wu Lingfei'( 1. Department of Gastroenterology ,
Affiliated Second Hospital, Medical College of Shantou University, Shantou 515041, Guangdong, China; 2. Department
of Gynaecology and Obstetrics, Affiliated Second Hospital, Medical College of Shantou University, Shantou 515041,
Guangdong, China; 3. Department of Information, Affiliated Second Hospital, Medical College of Shantou University,
Shantou 515041, Guangdong, China )

[ Abstract ] Objective: To explore the effect of miIRNA eukaryotic expression vector targeting glucose regulated protein
78 ( GRP78 ) gene on proliferation of human esophageal carcinoma EC109 cells. Methods: Four pairs of specific miRNA
interference sequences targeting GRP78 gene and one pair of negative control sequence were designed and synthesized.
The recombined plasmids of miRNA targeting GRP78, pcDNA™6. 2-miR78-1, pcDNA™6. 2-miR78-2, pcDNA™6. 2-
miR78-3 and pcDNA™6. 2-miR784, were constructed using pcDNA™6. 2-GW/EmGFP-miR eukaryotic expression vec-
tor, and were transfected into HEK293 cells by lipofectamine. After the treatment with blasticidin for two weeks, the stab-
ly transfected HEK293 cells were obtained. The transfection efficiency was observed by fluorescence microscopy. The best
interference plasmid was then selected and transfected into EC109 cells. The expression of GRP78 mRNA and the prolifer-
ation of EC109 cells were detected by RT-PCR and CCK-8 assay, respectively. Results: Sequencing results indicated that
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four recombined plasmids of miRNA targeting GRP78 were successfully constructed. After transfection and screening, the
expression of GFP was observed in all transfected HEK293 cells. The expression of GRP78 mRNA in HEK293 cells trans-
fected with all the four interference plasmids was decreased ( P <0.05 ), comparing with the untransfected or negative
control group ( pcDNA™6. 2-Ctrl ), in which the highest interference efficiency was observed in pcDNA 6. 2-miR78-1
group. After pcDNA™ 6. 2-miR78-1 transfection, the expression of GRP78 mRNA in EC109 cells was significantly
decreased compared with the untransfected group and the pcDNA 6. 2-Ctrl group ([ 0.38 +0.02 J vs [ 1.03 =0.04 ],
[1.00+0.03], P<0.05), respectively. CCKS8 assay showed that EC109 cell proliferation was significantly suppressed
after pcDNA"™"6. 2-miR78-1 transfection in 12, 24, 48, 72 h ([ 0.028 £0.001 ] »s[ 0.086 £0.010 ], [ 0.035 £0.003 ]
vs [0.155£0.011 ], [0.112 £0.009 ] ws [ 0.389 +0.008 |, [ 0.169 £0.013 ] vs [ 0.433 £0.009 |; P <0.05 ).
Conclusion: Four pairs of miRNA expression vectors targeting GRP78 gene are successfully constructed, in which
™

pcDNA 6. 2-miR78-1 shows the best gene silencing efficiency and efficiently inhibits the proliferation of EC109 cells.
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) 75 BE R 1T 25 1 78 ( glucose regulated protein
78 ,GRP78 ), X ARG AE Bk 8 1 FLAE 45 5 2K 11 ( immu-
noglobulin heavy chain binding protein, Bip ), 7£ N Jii
o e B P B R B L Ca® " AR S A I R 4y
HEWILEERME N BRI, YL B
BRAR AR I BRI (Ca® T R AR
L1 5 1852 BR 457 22 b S 1 DL IR, 200 K O s oy
Joi X 7 endoplasmic reticulum stress, ERS ) v,
AR X 5 B A2 A7 #5581 GRPT8 7E ERS i % h 4y
HHEEM O [FET, GRPT8 =3 iA T 2 A e 41 i
rv X T e 0 i 5 PN T ) SR R A2 R AT Y
PEAFERET AR (IR A B R 1A B A
BEAEF 5> W], R4 ( adenosine ) S — i B 21
AP A I, %) 22 b ek e A S S R TR
o AT IRFSE RS, B T AR T Ak
JFFE HepG2 40 M I =, Jf 55 P9 it 19 3l 5 A4 5K,
GRP78 Z 5 55l #E . SR, 76 3R 4 T3 g
GRP78 W) HARINRE, HAT I I

RNA T-#t( RNA interference, RNAi ) %t [H 1T Bk
HF A E N Rk A RO IR o/ RNA
( microRNA, miRNA ) /& — 5 09 47 2 119 RNAi T+
BT I, AR B T RNAL BR , £ XT GRP7S
H AR, BT IR T A, R o B
EC109 #1135 5 i 50

1 MEEFZE

1.1 E&ZE&KHA
HEK293 Zijifl .[EC109 ZHjifd .DMEM . Lipofectamine ™ -
2000 .OPTI-MEM #% 53 £: 1 [ 26 [ Invitrogen 23w,
G4 i vE W B 25 [ Clark Bio A A, A FEE H &
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( Blasticidin S HC1)14 4 # [ AppliChem A 7], LB 3%
FRIE BRI A A A T AR R CH A R
( spectinomycin )4 [ Sigma 23 7). AR ) £
BLOCK-iT™ Pol I miR RNAi Expression Vector Kit
with EmGFP g { € [E Invitrogen WA, TTNBEZE i
KA HE IR ) £ 0 H 55 [ Omega 23 7 ; B RNA 25
PR & B AL 5 RAR A A5 330 5%l R) & ( Easy-
Script First-Strand ¢DNA Synthesis SuperMix ). PCR
7 &( 2 x EasyTaq PCR SuperMix ) [ Jt 5 45X
4w, CCK8 il &l B il = K /AH], PCR
I LR R A YA R A .
1.2 ¥215) GRP78 ¥y R A BAKG M E R %2

R4 8 3L [ A GRP78 mRNA J¥ %1 ( GenelD:
3309 ), Bt A W 4 X} miRNA 4 3 B2 ( oligo-
nucleotide , oligo ) i Bt , RIS 35 7 H A Bl 1 X B P %)
B oligo FFAI( 2 1), LA LEATER T i L Invitro-
gen N FIA W BRI E TR AR (1 )O0ligo iR k
T LEE - #5 oligo WK, 100 wmol/ L, H#h FLAE 45
B WHRA IRAYIAE 95 C N 5 min, HUE %R H
SRR 20 min, JERBUEE oligos( 2 ) FH 2k M4k 2l it
G AT B4 e b B 4 X XU ) miRNA oligo Al 1
XFFAPE miRNA oligo 43514 A 2] miRNA &3k 2k &
pcDNA™6. 2-GW/EmGFPmiR ; 14 1% 5 55 1L 82 25 40
Jfl DHS o, #5102 LB Bilig 15 #5 Bk v, 45 T 42 JRUBORE
AT o o C % IE#A 1 peDNA™6. 2-miR78-1 .
pcDNA™ 6. 2-miR78-2. pcDNA™ 6. 2-miR78-3,
pcDNA™ 6. 2-miR784 K peDNA™ 6. 2-Ctrl 3 5 4~
miRNA TR fE DHS o H 918, G 9 B 2 50k
B R S B Bk, R L 31 HEK293 2.
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%1 RT-PCR A GRP78 514
Tab.1 Primers used to detect GRP78 by RT-PCR

Primer Sequence
miR78-1

forward 5'-TGCTGACCAGTTGCTGAATCTTTGGAGTTTTGGCCACTGACTGACTCCAAAGACAGCAACTGGT-3

reverse 5'-CCTGACCAGTTGCTGTCTTTGGAGTCAGTCAGTGGCCAAAACTCCAAAGATTCAGCAACTGGTC-3'
miR78-2

forward 5'-TGCTGATCAAATGTACCCAGAAGATGGTTTTGGCCACTGACTGACCATCTTCTGTACATTTGAT-3

reverse 5'-CCTGATCAAATGTACAGAAGATGGTCAGTCAGTGGCCAAAACCATCTTCTGGGTACATTTGATC-3’
miR78-3

forward 5'-TGCTGTCTCAAAGGTGACTTCAATCTGTTTTGGCCACTGACTGACAGATTGAACACCTTTGAGA-3'

reverse 5'-CCTGTCTCAAAGGTGTTCAATCTGTCAGTCAGTGGCCAAAACAGATTGAAGTCACCTTTGAGAC-3
miR784

forward 5'-TGCTGAGAAGAGACACATCGAAGGTTGTTTTGGCCACTGACTGACAACCTTCGGTGTCTCTTCT-3!

reverse 5'-CCTGAGAAGAGACACCGAAGGTTGTCAGTCAGTGGCCAAAACAACCTTCGATGTGTCTCTTCTC-3'
185

forward 5'-TGCTGAAATGTACTGCGCGTGGAGACGTTTTGGCCACTGACTGACGTCTCCACGCAGTACATTT-3/

reverse

5'-CCTGAAATGTACTGCGTGGAGACGTCAG TCAGTGGCCAAAACGTCTCCACGCGCAGTACATTTC-3’

1.3 HEK293 #2mfaz i 5 Rkt

HEK293 Z0fl F & 10% JIi 4= 1L 7 i) DMEM 5%
FiHE 37 °C .95% 1 JE 1 5% CO, HMIEFE,0.05%
JBEHE 1 0. 02% EDTA JHAL40MI, 55 2 ~3 d {4 40—
Ko s 4 5okl FH Lipofectamine™ 2000 3257 & .
RRUVHT 1 d e, ORI K BT HEK293 200 fifd 44
5 x10°/fLEEFIF 6 LA, FR4i K I# 2 80% B I
WREEYL i LipofectamineTM 2000 iR A VLI BT .
PBS ¥ 6 fLAR, B 500 wl Opti-MEM Jsk IfiL 75 5 7% 3
( reduced serum medium modification of MEM )JE 2],
10 wl Lipofectamine™ 2000 % & 5 min, B 500 wl
Opti-MEMZfi# 4 pg T4 BRL, B AR 5 RTR S,
ZIR T E 30 min, IMAF] 6 fLATHLkLEEFE 6 h
J& , Bl DMEM 853536 ,24 h J5 L5 A 25 cm’
PRI Y KEE3%,48 h J5 i H 6 pe/ml ARAFIE A
RAE N2y ha e Tk , B 2 ~3d BRI, 76766 i i
TWEE GFP £k
1.4 RT-PCR # GRP78 mRNA # & ik

43 90 %% G+ B KL peDNA™ 6. 2-miR78-1 |
pcDNA™6.2-miR78-2, pcDNA™ 6.2-miR78-3 . pe-
DNA™6. 2-miR78-4 L) J& [ 94 X} i 0 ki 1) HEK293
YR Y 5 ZH RS E A R OE U, DL oK L
HEK293 20 i R 2s (6 IR 435S x 107 A4 il

BEFP T 6 fLAR I, W BE AR K $2 BUEL RNA, B4R 2D
BRIERM A A S RNA SR G Gl B B A7, I
1 pg & RNA YRR MR 3 7% 5% 6 L cDNA. PCR
254 :94 CHAEYE 3 min, 94 C7ZEME 30 5,50 CiB k
30 5,72 CHEfH 1 min, 3t 25 AMHFR,72 °C LR LEfif
5 min, HUPCR F2#)5 wl, HL K4S J % FHBEIR i 1% £
GEANROITORATE T oA &5 LUK S5 AR K BE(E, 15
AT GRP78 mRNA I IAIKF , LLIEH I
s 1= K R Y WA 7 W 1 YA
1.5 CCKS &4 ) & F 40 B ARBE B 4% 2 35 EC109
o i ¥4 5869 % v

EC109 40 i85 3% F & 10% G4 1L 7% 19 DMEM
AR ,37 °C,95% WEEEFT 5% CO, ,0.25% [
FIfF 0. 02% EDTA JHAL40M, 55 2 ~3 d 1540, o
AL d 03, BOSEA K /9 EC109 i 4% 5 x 10°/
FLEERNT 6 fLAR . FEANME I T 29 809% B I bR e U
% Lipofectamine™ 2000 a7 & Ui BH 15417, PBS ¥k
% 6 fLAR, B 500 pl Opti-MEM Ji%4] 10 pl Lipo-
fectamine™ 2000 %5 5 min, B 500 pl Opti-MEM %
fife 4 weg THLFORL, B P FHR SRS, EH T E
30 min, JIAE] 6 fLARHARZERGFE 6 h J5, B e il
DMEM 15 5% 3. CCKS8 74 K I 41 ftg 33 5 - 40 g %
5 x10°/FLAZFP 2 96 FLAR, 70 R B3R 32
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XFREH RGN ZE , e e T AR TR A0 i 28, 21
WS AEAL 855 12 h 5, FX i S v Bk
VEo AR YL S 0.12.24 .48 .72 h I [A] 25, 4
fLIN CCKS % 10 wl,37 CHFE 1 h Ja& ik, BEk
GoERE A A D, 1
1.6 %itsan

KHISPSS13. 0 Ge it 844, S HBHE I » £ 5
FOR AL B LA R o K 56wl B R 2 T 25 4%
Hi( One-way ANOVA )., P <0.05 8 P <0.01 %
ZRARGIEE .

2 & R

2.1 mHEseds GRP78 B # miRNA ik H /K

fd PG 2 41 79 miRNA T3 404K peDNA™6. 2-
miR78-1 .pcDNA™6. 2-miR78-2 .pcDNA™6. 2-miR78-3 ,
pcDNA™6. 2-miR78-4 #4432 A5 4l DHS o, $5 1
PEEUTCREHEA I, I 45 SR 2 B S 41 ORI 81
JFETH R 81 58 A AT, JCEAE B A AR
SEAAAE . LR R XN GRP78 FEA 1Y
miRNA kL 0 W DA &, BT A T 48 R AR IR 1 44
7+ pcDNA™ 6. 2-miR78-1, pcDNA™ 6. 2-miR78-2 .
pcDNA™6.2-miR78-3 \pcDNA™6. 2-miR784 .

2.2 ZTIKF AR HEK293 2 je

HEK293 4iifffd 3>k 6 41 & 1) 4350« A5 e
2 BAPEXT IR L G peDNA™6. 2-miR78-1 41 f 4L
pcDNA™6.2-miR78-2 4 A% Y% pcDNA™6. 2-miR78-3
2H KB peDNA™6. 2-miR784 #H . 5 e T3 Fiki
Jo L, PO B N WA E L R B R Y AL Ah,
BIal L GFP 2R R R R IA( B 1), R C )%
Je ROk I 58 L o
2.3 pcDNA™6. 2-miR78-1 F # & % F i# GRP78
mRNA £ 3A 69 2 R 4%

K YL 2 HEK293 4l jfd R 3EFP T 6 fLAk, R H
RT-PCR A A 7] 4 kL peDNA™6. 2-miR78-1
pcDNA™ 6. 2-miR78-2. pcDNA™ 6. 2-miR78-3.
pcDNA™6.2-miR784 Y45 GRP78 mRNA [k,
BBE s L vk (&1 2) R, ks GRP78 i 18S
PR B SR BN SR YA,
pcDNA™ 6. 2-miR78-1, pcDNA™ 6. 2-miR78-2,
pcDNA™6.2- miR78-3. pcDNA™ 6. 2-miR784 41
HEK293 41 ffi 1 GRP78 mRNA fy % ik B & F iH
[(0.18 £0.09).(0.32 +0.02).(0.48 £0.08 ).
(0.56 £0.07 ) vs (0.84 0.01 ),P <0.05 1,3 HLA
pcDNA™6. 2-miR78-1 JFURiZH i T I8 5k W
KLY 55 Y peDNA™6. 2-Curl JFkE 20 U JC . 3%

PEZF(P>0.05), LA 45T/ £, i Th iy
i) pcDNA™6. 2-miR78-1 ¥t Bk H A e A0 T 14
GRP78 mRNA ik RR .

B 1 GRP78 miRNA k%3 HEK293 4/
FEBEWAEARIRIA( x200)
Fig.1 Expression of green fluorescent protein
in HEK293 cells after transfection with
GRP78 miRNA plasmids ( %200 )
A: Untransfected; B: pcDNA™6.2-Cul; C: pcDNA™6. 2-
miR78-1; D: pcDNA™6.2-miR78-2; E: pcDNA™6. 2-

miR78-3; F: pcDNA™6.2-miR78-4

1 2 3 4 5 6
——————
B2 RT-PCR #ll HEK293 4554 GRP78
miRNA /5 GRP78 mRNA KjRi%

Fig.2 Expression of GRP78 mRNA in HEK293
after transfection with GRP78 miRNA plasmids
detected by RT-PCR
1: Untransfected; 2: pcDNATM6. 2-Ctrl; 3 pCDNATM6. 2-
miR78-1; 4: pcDNA™6.2-miR78-2; 5: pcDNA™6. 2-
miR78-3; 6: pcDNA™6.2-miR78-4

2.4 pcDNA™6.2-miR78-1 & %4 4 EC109 4m i

pcDNA™ 6. 2-miR78-1 + $f i Hr W i 4% Y
EC109 4HA, 20 i 5e N g% UL 24 h 5 EGFR
HEHRIRNEO IR T 60% (K3 ), 4R
I, pcDNA™6. 2-miR78-1 T Hb R % YRR 4
2.5 pcDNA™6.2-miR78-1 i 4Bk 0 45 F EC109 48
#L)E TR GRP78 mRNA #9 & A

K RT-PCR 3 #F pcDNA™66.2-miR78-1 |
PR gL EC109 40 i J5 X GRP78 mRNA ik
HKOERI R . peDNA™6. 2-miR78-1 Y 24 h &
( &14),GRP78 mRNA/18S [ iE 8 K Ye 4 |
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pcDNA™6. 2-Ctrl 41 F %[ (0.38 £0.02) vs
(1.03+0.04).(1.00+0.03),¥ P<0.05 ],
Il GRP78 mRNATE A% Y2 5 peDNA™6. 2-Cirl
PP RELHEZR(P>0.05), Z5HREY,
pcDNA™6. 2-miR78-1 A i T b T 8 & 4 &
EC109 41l GRP78 mRNA [ F£ik.

3 pcDNA™6. 2-miR78-1 £ EC109
HffE 24 h FRBEWHRFEAKRIE( x200)

Fig. 3 Expression of green fluorescent protein

in EC109 cells 24 h after pcDNA™6. 2-
miR78-1 transfection ( %200 )
A: Untransfected; B: p(:DNATM6.2-Ctrl;
C: pcDNA™6. 2-miR78-1

1 2 3

B4 pcDNA™6.2-miR78-1 % EC109
40 24 h J§ GRP78 mRNA HJRiE
Fig. 4 Expression of GRP78 mRNA in EC109 cells 24 h
after pcDNA™6.2-miR78-1 transfection
1: Untransfected; 2: pCDNATM6.2-CH‘1;
3 pcDNA™6. 2-miR78-1

2.6 3% pcDNA™6. 2-miR78-1 4741 EC109 % it
a9 3G 78

KEY 4 peDNA™6. 2-miR78-1 T 4 4 40
MIAERE YL 5 0 .12 .24 .48 .72 h, K F CCKS8 #:
YA 3 5, 25 R C B S ) WoR, U pecDNA™
6.2-miR78-1 J5 12 .24 .48 .72 h EC109 4fl i ¥
Do H M: (0. 028 £ 0.001 ), (0. 035 =
0.003).(0.112+0.009).(0.169 +0.013),
A 4% Y 20 40 ML D5, fH 4 (0. 086 +0.010 ).
(0.155 = 0.011 ), ( 0.389 =+ 0.008 ).
(0.433 £0.009 ), Aj & L J5 & ¥4 58 W 2 0
M, SERFM Y peDNA™6. 2-miR78-1 J5 F
P& GRP78 ik X & & 9 EC109 40 il 77 76 B
1) 15 B 00 7] 2500 o

0451 I
----Untransfected =7
0401 DNAM62-miR7S-1 A
= 035}
2 030}
=
g 025}
<
8 020}
S 015}
a
= olop
© 00sf
0 12 24 43 72
Time (¢/d)

5 CCKS ;%#&ll pcDNA™6. 2-miR78-1
g EC109 4R A 185E
Fig. 5 Proliferation of EC109 cells after pcDNA™6. 2-
miR78-1 transfection detected by CCKS8 assay
"P<0.05, "" P<0.0l vs untransfected group

I & I 8

AR A E R WE N 2 —, R
WL I, FREDE R SRR E R Z
— HBE TR S A G R 5 . B R
Je A [ 35 PRYA T SO IS B, . SEBRIIRYT AT LA
3 Ao 1 ) A TR PR ) 3 S A v 24 AV T AR
3R IR VR e (18 T 245 ek % P 9 4 L 1 36 B, FAIK
HARZEREEASRE Ty, 4 o R B2 15 5 P Jgg 440 e i) A
T4 RIS R AR ik 2R, Hob RNA
Ped&—Fp o i 5L TR AR, e S R R L I
TR SCHERAT RS IR B AR . AT, RNA
PEEA 3 FZEA . siIRNA . miRNA 1 piRNA( piwi-
interacting RNA ) '/, miRNA, #H It T* siRNA, J& —
ol o A 0T B 2 1 4 SR I st AL 24 4% RNA T
P, 26 TE 5 A= A 16 2 1 45 A B B, A AN [R) 9 9 bk
AL R ILE R T

GRP78 JEWNEM N EE M 5 FIHEB, S5 &
IR T & gL de  FRE A IE IR IT & M A, fH
T T AR SR HE TR AR 18T 5 I K
RS RAE . BEAERFST P WA, ML PR Bk
ALEIERR R RO THNR TR (Ca’ AR R
[ it A7 PR 55 22 o S DR 22 6, A DK O 30 ERS
JNE , LA S8 W A AE PR, T GRP78 £ ERS 38
BRI E A, GRP78 5 Erdj3 4> F— B
ERdj3-GRP78-ATP & & W ¥, 2 5 & 11 5 19 4
B RS LR, TR P GRPTS EE 5 N
JERIBE | PERK . IRE1 ,ATF6 J& 2 I — 1Ak, Y4
BT A BT, B 0S5 P i, P R 3
AEHE H ¥ 8 [ Wi ( unfolded protein response, UPR ),
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o B2 P 5T N 95 B B Bt & 4E UPR BT,
GRP78 MRk 4y g ok, 25 A 21 5 B WA K
H, B B HIE &, S0cREr, 5 GRP78
3B 5 ) PERK \IRE1 L ATF6 =FP 70 1, ¥4 A Ja 36
TR S B, AR XT ISR . 2 UPR
Fgaam s, ALACKE IR 3l 9 5 R SR 56 AET-( ER-
associated death, ERAD ), iE 40T . A 4h,
GRP78 i i P8 #5455 1 -y, 2 5 K- 8 (R
(T B A7) 249K GRPTS 7E ERAD .Ca’ " 4
A ERS R EEREN S5 2 F A el 1
R

AWM T #6 GRP78 () miRNA kK,
A TR A TR peDNA™6. 2-miR78-1 B
WL U B £C109 400, 45 5 BoR, Y T30 ks
RER# 1% 40 L b GRP7S mRNA 1 3% 3K, 5 Yt 41
GRP78 mRNA W3R KKV R FLE YL 2H 1) 41% Fitas
CCKS £ Wl %% Y J5 40 B 1) ¥4 58 1 Ol 45 % s
pcDNA™6. 2-miR78-15% 4% J5 1] EC109 £ Jfd (1% 38 5 14
FEVRAE , Jo IR TE 12 ~24 h 22 8] [ 3% 58 3 BF fe 18
SRR B Uk M TT RE S P T 4 M GRPTS %
K, 5 AR T A S R U0 A OG5 th T B 5 |
T UPR, 5} Ca’* Ml , 3 1 & R 5 e
Wik, e s ) T A L 1 5 5 s — b T R hy e e 1) 20
i GRP78 RYZIk FFE, 4372 ERS AYRE J18AIK,
X FE I A UPR, 85 Ca?* RS B 218, #L 52
55 GRP78 1E N B MK ME iU A Wi caspase-12
KA TEE Y caspase-12 ELIEBLE caspase-9, J&
FIEAL T caspase-3 551 T WA IR N, &5
YN 2 N

AR AT ST ¢ EAESE IR S AT
HepG2 #iififl J EC109 2 a8 7=, FHAHLH 7T 5 -5 P ot
WIREHRARA >, PSS 4R GRP78 K
TG, LAY B IR B AR SE . Du &2 IESE
] ) IR 20 M R8P R PN Y GRPTS 1Y
Tk HSREMREM. BIMGRIITE > %W,
GRP78 7T A W B4 M A 235 , HLAEI R 1 40
BB AR B GRPTS il 22k A s &2, ]
RES R L] GRP78 44 il s 1) Je i A A 5% 5 i
TR S i IR 48 i GRP78 5 GRP94 11y
FERI TR TR AT LIRS S 2 1 1 FE A R
AV PR P2 R B B B AR A TR

B A T A A 6 B TR R 3 RN T RE R B
H N FE R AR R T AT
YERT, XU T ER KNI 20 TR K E 2 Fh
ARG R EEZAEM 1 GRP78 /& ER M 257

THRZ —. GRPI8 Z 5 XA Ear Bl 4, i ZHh
YIRS PR R . B B e
PRI R 43X BB 2 A g IESE . AR
STUG 2 S0 W U85S GRPTS [k, A T
T DU VAT I BRI , oS AT A %) O T R
XA GRPT8 WAy v T B AR IR 7 B i 2 — 1
ZE|EA

ARSI op R A ) peDNA™6. 2-miR78-1 T
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