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Abstract

AIM: To construct the eukaryotic expression
vector of RNA interference specific for glucose-
regulated protein Grp78, and to observe
silencing effect on Grp78 expression in human
gastric cell line 7901.

METHODS: Gene sequences of human Grp78
were obtained from GenBank. A couple of Grp78
gene hairpin oligonucleotide was designed,
whose sequence met the need of psiSTRIKE™
U6 small interfering RNA (siRNA) expression
vector. The designed oligonucleotide was in-
serted into plasmid psiSTRIKE™, which was an
eukaryotic expression vector controlled by the
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U6 promoter of RNA polymerase III, and then
human gastric cell line 7901 was transfected
with the recombinant plasmid by Lipofecta-
min2000. The expression of Grp78 was detected
both at mRNA and protein level by reverse tran-
scription-polymerase chain reaction (RT-PCR)
immunofluorescent assay, respectively, before
transfection, 24, 48, and 72 hours after transfec-
tion.

RESULTS: The recombinant plasmid of RNA
interference specific for Grp78 was successfully
constructed, named as psiSTRIKE™/Grp78.
The expression of Grp78 was obviously down-
regulated both at mRNA and protein level by
psiSTRIKE™/Grp78 transfection. The analysis
for the relative level of Grp78 mRNA showed a
gradual and stable decrease with the prolong-
ing of time. The expression of Grp78 mRNA was
1.069, 0.972, 0.662, 0.408, and 0.420, respectively,
in the cells of negative control, before transfec-
tion, 24, 48, and 72 hours after transfection, and
it was significantly lower in the cells after trans-
fection than that before or without transfection
(P < 0.01). There was no difference between the
negative control group and pre-transfection
group (P > 0.05). Immunofluorescent assay
showed that the protein expression of Grp78
had been significantly decreased in the cells
after transfection than that before transfection
(P < 0.001), and it was also markedly different
between 48 and 24 hours after transfection (P <
0.00714).

CONCLUSION: The siRNA eukaryotic expres-
sion vector psiSTRIKE™/Grp78 specific for
Grp78 is constructed successfully, which can
evidently inhibit the expression of Grp78 both at
protein and mRNA level.
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Glucose-regulated protein; Reverse transcription-
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HH: IRGrp78¥2 @ RNA T 45 H AR 3T A
£ BB IHRTI0 Grp784 B & ik 64 Fp 4
YER.

Fik: W1 Grp78 A B & F F Az HEk, i
5psiSTRIKE ™ R Aa #ikif 42, Mg TA
RNAZR A8 & 3 FU6H Atk Rk Bk, ¥
TR FAANRLF @ IARTI01 A, 55 &
BRAT. U524, 484272 hill i RT-PCR.
o KA M Grp78 mRNAR K & K-F
o &K L.

HR: RAMERNATFT A ERAK, i
Grp78-F# i 42 Ak % % ApsiSTRIKE™/
Grp78. Hf L& friish R EIA K B IR m iz,
VLI F|Grp78 mRNARFE & K-F o4 kLB 2
TR, At a9 28 K Grp784 L Ia 20 o o &
KRB, ST AR R B A,
SR, FE AT 40, 254412, 48, 72 hZAGrp7849
mRNAA*T £ 3A 24 5] 41.069, 0.972, 0.662,
0.408, 0.420. 3% 3 )5 205 45 42w 40 % P 5 R
B R BA B EMHZF(P<0.01), 3 LE05 W
WA IR 2L R B 3 M £ 5H(P>0.05). 5 AT e 4
T R AL LR G F 257 2(P<0.001),
H P #4548 hF 454 524 hAa & Grp78%&
B £ A B R Y (P<0.00714).

g MAEMRNATF A &K HK
psiSTRIKE™/Grp784& ¥ i #7 4] Grp78 mRNA
BB 0 kA

X2 BB RNATHL BaRATER, BHR
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i B 15 2] M (glucose regulative proteins, Grp)
s& M TR G AR, A T E N A
W ORI = AR K — 2R R 1, AR
5 M (heat shock proteins, Hsps)# = B[R] YR,
DRI T A A Ry o PR o B IR — A Grp i A2 B2
Dy he 3= 2202 Vp W £ 1 5T e A A S ARG, U
ARG AT oA 2 FiAED) 2 D Rg. AT T
K, GrpZEAE KL b 57 4 it rh 5 Ak FA, b
Fhhpgan ) pe itk bRk mEE

DA, 1E 2P0 R 0 b # R s A, DL
B T TR (R PR R R VR T R S IR T Ek
hy ] P AN AR BRATT S R AT L2
Grp787E B i Sk Ik #, 4R
HREE B RA . REKTUE %] %
AP IHIGrp it ik nT AEx o I A K Rt
P E B . AW H R R A
I siRN AN 9 40 i h Grp 788k I Ik, by
NI AT R R S

1 RIS EA

1.1 A NREma furk7901(h ERF# B b
A %), siSTRIKE™U6# 1A (Promega), R
HIE N D) EEPst T (Promega), JUk7 /N & HE B
A& (Promega), BEAR MM A & (LR TEL
Y TREABRAF]), Lipofectamne™ 200054 42ix
Hfll(Invitrogen), SRNAEHGR & (Invitrogen),
Access RT-PCR A1250i& 7] & (Promega), RPMI
16405575 H(Gibco), IEHL AGrp78Hifk(Santa
Cruz), FITC- 4T 1L 2£1gGHb 5t A 1),

1.2 H ik

1.2.1 Grp784F 7+ siRNA# % it £ GenBank
N EGrp78E R g i X P I4E A AT 41, 4K
PsiRNAR L HAAsiSTRIKE™UGIH EEK, K H]
Promega/A ] M 3fi(http://www.promega.com)$i
fE[¥)siRNA Target Designer-Version 1.511 7
PRS0 Grp78 L A R R B TR IT A1, I
B 4rsiRN AR L # AAsiSTRIKE ™UG6 M ZK:
ZBLASTHE FEor AT, 5 3Ah 1 RIS 51
GHCH B HAT50%; N ETTTEGGGF. X}
Fi BB ERI60 ntff FHEESEAL TR, FF4CH
FESEAZ TR N AR AL S B 20 ntf L HIR, b
IE N e TR P41, W a AICTTCCTGTCAJH]
B, A SEAZ R A ¥ PTG . P S %
TR (A% Lo 7 40 B 1) FLAb, P s 43 il ily A Pse T
BRI A, 3R Ui AT i ok 2% 15 S DNAJF A v B
TTTTT. DNAFH N Bt BB TREA vl
k. Grp78: 5'-ACCGCAAGAATTGAAATTGAG
TTTCAAGAGAACTCAATTTCAATTCTTGCTT
TTTC -3"; 5'-TGCAGAAAAAGCAAGAATTGA
AATTGAGTTCTCTTGAAACTCAATTTCAATT
CTTG -3".

1.2.2 Grp78 siRNA& A HReg Mz 1 g/LA L
B AR R AR IR KPR, 90°C 3 min)&
g R, 55 pLIRBOEREZ M. 1 uL
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M 1 2 B 1 psiSTRIKE™/Grp78& VR R
AFTRIEELER. M: D2000 K5 B 3d i RNA
marker; 1-2: psiSTRIKE™/ T F EwH B
Grp78. BHER 315l H AR ﬁﬁgigﬁ%
Grp78 5' TGGGTCGACTCGAATTCCAAAG3' 513 bp A 5,]\&5%7&]%*&
5' GTCAGGCGATTCTGGTCATTGGS3' W, ARAR—Z

900 bp

psiSTRIKE™#4£(50 mg/L). 2 pL Nuclease-
Free/Kfill pL T4 DNAJEBEF(5.0X 107 nkat/L)
T B 4 S N, RS SR he IIANE]100 uL
E.coli IM109/&3ZA40 B4, vK#t, IIA400 pL
FEIMLBE IR, 37 CHcFH KR F%(50 r/min)
45 min. 200 pLFEALBIRAEAELB/ 2 N VU AR
B4R, 37°Cid TR, PRI VA, /N AL
JFOREL, ZePse 1 W) % 2 15 A 16 SE 2Tk iy %4 K
psiSTRIKE™/Grp78, F*-20°C {47 4% 1.

1.2.3 KB &3 HmamEm Feflik, &
F37°C. 50 mL/LI S AL IE =40, FF
I A A KRB IR 90% N, SR Invitrogen/s H]
Lipofectamne™ 2000%: ik FIHEATHE YL, s2u
I3 AL SR BEALAY BN WL AR
psiSTRIKE™/Grp78 F 40 JitHi2 pg; BT 4H:
T2 uL Lipofectamne™ 2000%: 4Lk ; 405l 5%
YLRi . #EYLE24, 48, 72 hE GRG0 E N Grp78
[MRIE KT

1.2.4 RT-PCRA&M B # & B 69 &k 435 K56 [
PEXHIRA . B YL f524, 48, 72 hif Grp78 mRNAY]
ik, M TRIZo MG HE I 41 ML B RNA, K H
Promega /s 7] Access RT-PCR(A1250) R & #E4T —
HERT-PCRET M Grp78 FImRNA K IA. LLB-actin
HPXTE, RT-PCRY EGrp78 H KL, 5917
G RT3 Bein R 1. 50 pL VAR R
J9: 10X Buffer 5 puL, MgSO,(&¥# %1 mmol/L)
ANTP(Z9#%0.35 mmol/L), HHHERH & B-actin
% H LRSI E0.3 pmol/L), AM V¥
SEM383.35 nkat/L, Tfl DNAZE & 516.67 nkat/L,
RNABH4 ug. RT-PCRX NS 48 CHEH
50 min, 94°C A E2 min, 94°CA5PE30 s, 56°C
k40 s, 70°CHEMHI80 s, 35N, H)i70°C
7 min. £ —RT-PCRJx N HE 3K, H2 pL RT-
PCR7“W), N EREZEMR L uL, 15 /LB bt i
MK, B BRI, HTotallab2.0 15K A4 53
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B-actin 5' GTTTGAGACCTTCAACACCCC3' 320 bp
5' GTGGCCATCTCTCTTGCTCGAAGTC3'

MT4T AR WO, TH Grp mRNAA ik
7KF-. Grp mRNAAF X RIE KA K an R
Grp mRNAMIXFRIEIK = FF S Grpf i {E/FF
i B-actinf .

1.2.5 14 .05 % e shml B 49 L B o Rk 4y
S YL f5 24, 48, 72 WA AL, LT X 10°
M T 2440 P I F, 24 hja W 2: B3, PBSHPVE
FRAS3IX, 40 g/LZ & S %3 [ 5230 min; PBS
MYE10IK, 50 ¢/L BSAZE i 14130 min; JIAL :
200% B I Grp78P LAk, i CLANPUEARA T,
W B TWEN, 4°CREAG; PBSHELOVUS T N
1 1 100 B MFITC- %t th E1gGHUiA, K435 F
PR BN, 2 W AR 2O6 BB A
HYROMLER. LS ) AR I TRy, Bk
B AE40fE LT BE AL 2004 40 g, 14 3L
FEICAN HIECRIBH 2.

Bt PR N HISPSS12.0% 443 HT, 455
PLIAI B+ bk 22 (mena+ SD)# 78, RT-PCREX
560 BOH 21 P L B R0 AL IR BB 7 22 Gy T ek
By, G ¢ S 6 B 2 P bR A R A 1) Ll R
FHo K056, 4L P 5030 B4 1) 5030 7 79 B A R H
o ENE. P<0.0S Gk R X, 2o E1E
P<0.00714 4 Ge it 5 X

2 BR

2.1 TRk ST LR psiSTRIKE™ 3R
—APst 1 A7 55, B FORDRE 23 T 2Pt 1 AL
R, L REIEPse T WUIBEHAC IS, Tl i)
SRR 2577 22 DNA F B §17 Grp78 RNAEE
A FORipsiSTRIKE ™ ] BRI EPse T A 1) it 1)
Ji, TG R B0 A AR AN B IF
W L 20 FOREA B L. K HGrp 787 41 v Beiy
#EGrp78 RNAT-H ORI A i 44 M psiSTRIK -
E™/Grp78(1).

2.2 RT-PCR% % FIRT-PCRJ57%4) #1Grp mRNA
FEX ALK TR, K ILRE A I R R E K Grp78
TESER 20 rp RIS, 9k f5 12, 48, 72 h
Grp78 IImRNAFHXS FIA F 5 Je iy 73l B A ik

R BT
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| B3E XA
BT RNAF 7
ER AR B &
o0 it Grp7849 &
ik, Aik—F ey
W dr T B %k A mh,
Tit— A
A & P Grp78it &
katrmpe K.
B 2h TG R B
JE S S VR

M

2 psiSTRIKE™/Grp78 mRNA RT-PCRZEE. M: D2000
Maker; 1: ¥544HT; 2; 554524 h; 3: $54Y4/548 h; 4: HEYL5
72 h; 5: ZS LA

FRIEERT AR FEOuRT 24 h $55wU8 h 72 h

psiSTRIKE™/Grp78 RT-PCRAANZFRIASHELE.

% 2 psiSTRIKE™/Grp78 RT-PCRIEH ZA

ENREE PE
FRMENTHR 1.069 'P<0.001
AN 0.972 ’P>0.05
B4 h 0.662 °P<0.001
1EV48 h 0.408 “P<0.01
BAT72 h 0.420 °P>0.05

"BUYRLLIR, I IR SRR AL, CERREIS24 htt; “24 h
548 httER; *48 h572 httig.

B ER, Hnr S I A R E R
(K2-3, %2).

2.3 RERERER B MG ) I3 5K A
Fr, BRK BT 4045 BT R Bl AL $E 2001 40 i,
THE OGN B BRI BH 2. i B4 R0 3 1] I,
psiSTRIKE™/Grp78 4L 1E YL uil Jii s % o3k
ik g R % F W R (P<0.001), b i ge s
24 h[A) % Je i A HL B Grp 78 2R 1A 244 B (e vk 2>
(P<0.00714); ¥4 J548 hla #4524 hil b
Grp784t &I W] Wk (P<0.00714); 1y G

4 psiSTRIKE™/Grp78 ik e B oL ER. A: FEYLHT; B:
$RYLE24 h; C: ¥4Y5E48 h; D: #544572 h

72 hE 56N R E D T8 448 hiE 5dedn
oA, (H =38 WA Gevh 2455 L (P>0.00714).

3 1TiE

B A Bl LR, 7 R N B A i f B
B FAREAR KRBT A e 3, 1 i
AT AT A L, H R A AR A g i
T B S ST A IR, R TRIIR T BV R IR T
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PEIELBIEEL PR PE
AE] 183 187 189 915% 935% 945% 'P<0.001
EESVDA h 145 152 156 725%  76% 78% 2P<0.00714
48h 56 68 46 28% 34% 23% °P<0.00714
72h 67 54 66 335% 27% 33% ‘P>0.00714

"BYKLLIR, RRAEID24 htEE; *24 h548 hitiR; *48 h572 hit .

(1) 75 SR BT AR, IS N S LA (1) 3 AR 4 4 it
BN B Rk (E W5 A A @ A s 5 A L A ]
PR HLEL. IX TP ORI T b e 40 i 1 4 4
PR BUibIr il BT AR,
W2 HEr Mty . ZEBARYT . SRRy 2R
AR E BRI 2 —. N3 N 3 E LR R
A7, o R 7 R (1 (Hsp) A 5 10 40 e
WA TR IS 38 Y. S Gep /5 1) 40 LA N 1) VS B 1Y
N, BUAE OO, Hspli /e /b Sl ik
FEAEMIRE I R A R S 22 2T 24 77 1 7
P, 7 b7 T 5 v R 27 5 Ak Tt S 4k
(O 5T Uk Grp A5 10 40 B A% 1A 1D P
W K.

Grp & —Fh Py B 2 R4, gk T3
IS PN DR SR S T P A ) — N R 1,
HAFEGrp78, Grp94 M Grpl 7055, A£G W 25N A,
Grps W TE4ERF A1 AR S 7 T R ¥ Z FhDhfe. /B R
WM (ER) 7> -1, GrpsZ: 5 N i I & (1 (1) %
1B, R AR LERAM R (R . ERMN
BB R EREG SR g SN, b, Grp78 &1
TN 55 2 RGrp, BN G . gl
7 Tk AR U A BTSUIESE, Grp787E
T4k AR 1 1 g P A Y, R K RS AR
T 2 LA Jib g 10 26 Ko 7 P 4 G T Grp78
)53 U2 A8 W A U ALy R 98 BRI 1
EFE, 40BN Grp 78t 5 AH W i K18
S G AU E S P AR A I Grp 78R iA B
Fn TS MY, Grp 7814 4 i K it 45,
(PR I k. I Grp78 (¥ v] LU il
o 4 A, (Rt iR 4 v UL Grp78 2
B AIE S h bR A B 1A DN -, A RTE RR A
B ql R P Grp784 /AT 1 w2, IFAEdT
PRI T T R A AR Y gl
W SEUE SEGrp78 M Grp941E B th ik g ik B,
5B Z AR Ak, BN Cf
2 4 SR SR A 8 B IR AE © A 1 SRR
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HHIE SEGrp784E P I I N 38 A iR TE i P24
PETE S R il = AR, 1E# Bl Id RN A
TP AN 9 40 Grp 78 £ 1 IR 4R .

FEAEN T 07 1, RNATH(RN AL L Fil
AL RS IILE], A& H HdsRNART &8I 1)
FEAE R R S SCRIN A i) 6] B [ m RN A SR i 3k
ATESVL. RNATH] DL, 4 5 1R BELIBT 4 Py o
Rk, (A mRNAFRAR, 7515 40 1 2 B e
TR FE DR 1 R T I B R, R DR R
MUTHE, 0] DB T AR OGS R 4, A
T B 107 B 1) B 0

ARSI 56 SR FH U F EE 4 TR R TA AR R R
ILsiRNAM 7, BRI ] N CRFE TP .
e siRNA DU 2 (1) 2230 S5 i ek, il Dt v 1
B ) B AN G rp78 W AL TR, Jks HLE Y F
N B i bk, SRS R Grp78 4 ik [l 4 il
PEH. S as R BoR, fE324 hm, N B
PG rp784ik LI AN, FFRA I a] (R HERS
ARLLANE], 7E48 hinf 1A 2 =06, 2172 hi A AE e A7
TE. ARSI I 45 FAE B, A4 siRN A
FE A1 Grp78 8 A I 28 & T or 1 ORI A
(1, BT AR HE— 20 i SE SRR U R A o T,
k8 NPT 2R AR 2 P HEAT R LG
SEIGHT T IR S LA

FERT I F BT, RS R TRT-PCR
Ko o 9% 5é 632 Mm RN A FIEE 1 AN 7K - 46 06
Grp78 131k /KT, 2 J5 THIESE T 4 i &bk,
G5 PG 7L T . R ek, o] DR
Western blot, &K 25 A 200 J7 15,
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