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[(FAE] B KT HHHAT HG-78(GRP-78) £ I 40 fe & (HCC) 41 27 F o & 3k 1 U & 3+ I % 40 e,
Wi ®w, Ak A 83 MR EE HCC AR BFUARREF AR T GRP-78 #y fa itk &k &,
EARFAF M % 7 GRP-78 mRNA #5948 LA K-F . B A XK F RGO BMB Z RT3 5R, ¥
Jet i A KA E A, T RNAGIRNA)-NC 28 & GRP-78-siRNA 28, 5 #7 3 48 40 i 49 3% 74 4 41
F AT REREERBIE 3 #HE(PBK) /L2 FAR2BREFa%BAKD S @% PHLEONERERT, FR 3
Arsmg P HCC 2 GRP-78 ¥k A X £ R 5 (P<<0.05), A5 HCC &% TNM 5 4 2 E48 % (P <
0.05); /2 SMMC-7721 M % 40 e % 7 ,GRP-78 mRNA #4485 & ik K F & & ;4 F# 48 h & 72 h B, GRP-78-
SIRNA theg e dn s £ B %5 F 2 A A A siRNA-NC 4, £ % H %t 5 & L (P<0.05); @ f£ F# 48 h B,
GRP-78-siRNA A8 i A= X2 H T RS AA, 2 F A% FENL(P<0.05);5 % 84, siRNA-NC £t £,
GRP-78-siRNA 2845 E-cadherin & i # % , vimentin . & 8 1t-PI3K (p-PI3K) . B 82 /.-AK T (p-AKT) & ik B 4%,
LA £ F A %t &L (P<<0.05), £i GRP-78 Tid it PISK/AKT 13 5 il %AT 3 T 5 09 & &,

[(8A] NHBAYEG-T8; M E; @08 = ; PISK/AKT i 5%
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[Abstract] Objective To investigate the expression of glucose-regulated protein -78 (GRP-78) in hepa-
tocellular carcinoma (HCC) and its effect on the proliferation of liver cancer. Methods The positive expres-
sion rate of GRP-78 in HCC tissues,adjacent tissues and normal liver tissues of 83 patients with HCC was an-
alyzed. The relative expression of GRP-78 mRNA in different liver cancer cell lines was measured,and the liv-
er cancer cell line with the highest expression level of GRP-78 were amplified and cultured. The amplified cells
were divided into the blank group,the siRNA-NC group and the GRP-78-siRNA group,and the proliferation
inhibition rate, apoptosis rate and expression level of related proteins in the PI3K/AKT signaling pathway
were analyzed in the three groups. Results The positive expression rate of GRP-78 in HCC tissues was the
highest (P<C0. 05) ,and it was positively correlated with TNM stage of HCC patients (P <Z0. 05). The expres-
sion of GRP-78 mRNA was the highest in SMMC-7721 cell line. At 48 h and 72 h,the cell inhibition rate of the
GRP-78-siRNA group was significantly higher than that of the blank group and the siRNA-NC group (P <<
0.05). At 48 h,the apoptosis rate of the GRP-78-siRNA group was higher than that of the other two groups
(P<C0.05). Compared with the blank group and the siRNA-NC group,the expression level of E-cadherin in
the GRP-78-siRNA group was increased, while the expression levels of vimentin,p-P13K and p-AKT were down-
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regulated, the differences were statistically significant (P <C0. 05). Conclusion

FTHREF 2021 5% 50 5% 6 M

GRP-78 can promote the de-

velopment of liver cancer through PI3K/AKT signaling pathway.
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1.1 —fFH

PEFE 2016 4E 1 H 2 2019 4E 5 A HrigERI RS
— [ )& 2 BE W ia B 83 il HCC M A sE x4, H
35 60 B, % 23 B, I (56. 7£8.3) % . HAA
bR : (D ARG 2R M2 8 HCC; (2) T b i
WAL I A TIR YT 5 (3) If IR 9k 58 2 I 1 3k 4% HCC
W S 55 OEH IFAL., HEBRpRdE . (D RATHEZ T
AT 4 HoM BT R 16 97 s (O IR IR B A 5E 4. TAl
B, WA R — S I PR B R A 45 AR e LM B & TNM
S FIREG 2= . AW I I IR AEAS 1 3k
WA ARG BT RS HHEE . T A B E LR R %
ERERES.

1.2 BM fo e fe £ 2K A

R 4 % P I 8 B Y Ak 6 B2 T 48 B (2015 4F
J ) H R BB 32 4o T 8 2 4 kAT BORET L BURE T iR
Hn K AR A S HCC 4140, BURE T 3 s >0~
1 em IFAL 20 0 9 55 AL 20, B F I B i K+ 1
em Y FAL 2 IE W A8, NIE® I L 400
LO2, i 40 itk HepG2,SMMC-7721, Huh-7 , MH-
CC-97H ¥/ P 76 55 30 = AL A3 37 I - . PCR 73]
¥ .SYBR Green I &4 A bt E HEAYHE A L
O BRZ A s GRP-78 i1k (ab108615) E 45 % 2 1
(E-cadherin) ¥iiA (ab194982) . i & I (vimentin) $L
A (ab92547) (B R fk -1 N ok VLB 3 38 (p-PI3KO 471
& (ab32089) | W MR 1k-22 75 2 W2 £ H1 ¥ g (p-AKT)
(ab8805) Hi &M F 3& [ Abcam 23],

1.3 F#
1.3.1 Samupsihn &mmd GRP-78 9 & ik

glucose regulatory protein-78;liver neoplasms; cell apoptosis; PISK/AKT signaling path-

X A% 22 R [ RE G 4 SR AT A I AL O
i P AL 5 G 4 pm VIR L AR WX B A kAT
W JKALAN R BE S, 4T 10 mmol/ L B89 ¥ 4% B8 2% o
W (pH=6. OIS B 30 min FTHIRBE ., &
BEZREIFH PBS Ui 3 Wa . im 2% H,0, F
FWRTIEE 1 h DB AR A Y. PBS Pk
3 W AR A FR I 100 pL B3L A GRP-78 $7 s
iR (12 1 000),4 CUKMLH. KH,PBS ik 3k
S5 T I AR i E AL W (CHRP) bR i 40 (1 ¢
5000),37 ‘CHH 30 min, /5. H & FL R
(DAB) &8, 3 R R AR Z X al e A7 S e . 76 B
Ui s N oR&E B R, JF A Image pro plus Xf
GRP-78 Wy ik#ATF & o0 .

1.3.2 %% k&E % PCR(RT-PCR)

A3 BB BUAN A S R A2 B B RNA LK 40 g
RNA 5% cDNALSR G P49 i DNA, JIT A 45 38 ™
K5 42 R 3 A SR ) & R B K R & Ul B P R A
GRP-78 51 ¥ ¥ %. b iif 5'-CAG ATC ACG CCA
ATG ATG AAT A-3". Fli 5'-GTA AGC TTA TCC
GTA TCC TGT CA-3',LL GAPDH fEh N Z., W
PCR v 4 F BE il £ # ik 5), RT-PCR & I 4% 14 4n
T:95 CHAEME 10 min; 95 “C M 30 5,50 CiE k 30
$,40 MEFF ; J 5 70 ‘CHEH 10 min 4550,

1.3.3 @Rz ik R4k 4

B N 95 40 i bk HepG2. SMMC-7721., Huh-7.
MHCC-97H & T & 10% M4 Mg e 1% % & + 6
RPN FREE T IF T 37 C.5% CO, A ik
TR, A K E 80% g AT N 37 . L
GRP-78 mRNA HHXJ = ik 7K - 5 55 19 98 40 it & ik
TR ss . BU = AR Ak X AR K 0100 98 40
AL 5X 10"/ mL Mk B AP T 24 FLAR . R
P H A A AR 3 4. (1) RE Yl a8 (3 B4 5
(2)siRNA-NC 4 ; (3)GRP-78-siRNA @, Hrr, k¥
YLl a8 X IR ZH A kb 38, siRNA-NC 20 50 <107
moL ) siRNA-NC F1 Lipofectin™ 2000 & & )5 #17
eyt siIRNA-GRP-78 41 B 50X 10 ° mol. Y siRNA-
GRP-78 F1 Lipofectin™ 2000 V& & J5 4T ge . 5 Y
SR O W ST B e A5
1.3.4 v AR R MTT) AR 838 74

KLU AN 5 24 .48.72 h S5 AR 45 4 40 it 5T
e R 5X10° /mL, AR 4r 4L, 1m B AL A 100
pL 40 R R FL A 20 pL MTT iF ., K37
4 h)E . BfmA 150 pL —H TR (DMS0),37 C
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1.3.5 Western blot #& @]

WA 3 A 0 M % P RIPA 2L i 2L i 40 1 R
FEPEBCR A 1, BCA B e 85 R B2 . BOR [A] 5T &2 1
FHAUAFEARNEAS LEEG MRIR AT B WA S AT
12 %61 b ik Bt IR 40-2R TN s Tk i 58 1 FRL VK (SDS-
PAGE) AR B & 1 J5 » Il A E-cadherin, vimen-
tin,p-P13K . p-Akt —HL LA KX W) & . e )a
i EAL S RO (ECL L R % . #id Image ] A543

Wrocws B . L GAPDH AN S M EEANAEAR
AXT F kK-,

A IEH P44 ;B

2.2 GRP-78 & ik st T & 16 R % 22 4% 4E 09 % v
HCC 3% GRP-78 MM R IKLFEARF TNM 43¢

W22 A S X (P<T0.05), TEA A 5] 4F

BB REL R 2 5 B G F 3 X (P>0.05), U

%1,
£ 1  GRP-78 Rixxt HCC G KBS MEN I (%))
— GRP-78 FHYE4L  GRP-78 Bitk4] v P
(n=59) (n=24)
IR (%) 0.230  0.631
<55 31(52. 54) 14(58. 33)
=55 28(47. 46) 10(41. 67)
el 0.036  0.850
5 43(72.88) 17(70. 83)
s 16(27.12) 7(29.17)
TNM 43 1 (2017
AJOC B0 5.528 0,019
I~ 25(42.37) 17(70. 83)
[~V 34(57. 63) 7(29.17)
RELS 0.002  0.968
1~2 %% 44(74.57) 18(75. 00)
34 15(25. 43) 6(25.00)
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JE 541 CoHCC 440D GRP-78 [k R G5t & 5
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K H SPSS20. 0 B4 AT S i3, THRTERER
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2.1 GRP-78 £ HCC A4 B F L  EFIFHALEW
KA

GRP-78 7£ HCC 14! s34 EH A4 1
FHPE IR R 43 3 h 71, 1% (59/83).32. 5% (27/83) .
8.4%(7/83) ,HCC A& GRP-78 BHPE KA &
B TR S 4 OE W P 41(P<<0.05), WA 1,

GRP-78PAEFRIAR (%)

o

EEAFAR

fEELERA HCCLA LR

JEN R LF

5 LO2 W%, GRP-78 mRNA 7¢ JIT %% 40 M &
HepG2.SMMC-7721, Huh-7. MHCC-97H H fi% H %
FIRKF SR 2. 84+0. 36.6. 8440, 98,4, 84 +
0.43.3.8740. 36, H 1 SMMC-7721 1 GRP-78 mR-
NA BYAHXS 2 38 K F fe w6 5 SMMC-7721 4
AT S5 LS g, WA 2,

=/

CRP-78 mRNA#E X Fik7k T

N
!
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Lo2 HepG2 SMMC-7721 Huh-7 MHCC-97H
& 2 GRP-78 mRNA ZEARE HCC M AR EE
FHEmRFHRE

2.4 ## GRP-78 siRNA & SMMC-7721 #m e %
GRP-78 #5 & ik

Western blot ¥l & #l, 25 A4 5 siRNA-NC 4
B GRP-78 A X ik /K F 22 5 L4 it 2% 5 L (P >
0.05), 1 GRP-78-siRNA 4 20 il tf GRP-78 #H X} %
B DL B P 3 T B (P <<0. 05) . WA 3,
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2.5 XmtmindganE ki

MTT & & 75,48 h B, 25 F141  siRNA-NC 41 .
GRP-78-siRNA 41 4l g 3 5 10 il 2253 51 R 0.2, 68 % .
16.79%,72 h it 351 R 0.3.02% .43. 60% ., GRP-78-
SIRNA 41 21 i 11 440 Jif 34 5 B0 o] %6 45 B 0 e 28 o F
i 25 (P <<0. 05) .,
2.6 AmiE T Rk

48 h i, 25 140 . siRNA-NC 20 . GRP-78-siRNA
A Y0 U8 TR 4 ok (4. 6 £ 1.3)%. (13, 2+
1.5 % (44. 94+ 4. 9%, GRP-78-siRNA 4 A9 41l iy
W R B EE T2 HH M siRNA-NC 4 (P <<0. 05,
P<<0.01), WK 4,
2.7 Admmhd PIBK/AKT 2 5@ 4% &
f7.) k4

525 14 siRNA-NC 41 b4 . GRP-78-siRNA 4
) E-cadherin #H %f 3 ik 7K - B & 7+ & , vimentin, p-
P13K.p-Akt # X% 3R 5 AKF W] 1 B AR, 22 7 ¥ A g1t
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X (P<<0.0D), WA 5,
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=
=
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4
&S
“.P<0.01,

& 3 HEMA GRP-78 AT RiEKE

A: 23 14 B: siRNA-NC 2] ;C: GRP-78-siRNA 21 ; D 40 i )4 7= 58 i 43 #7 5 * P<<0. 053" P<C0. 01,
& 4 ZHARBT R

ZHE4  siRNA-NCZH GRP-78-siRNAZH

E-cadherinl — — — I
imentin |
V|ment|nl o .l

B =HE
E=Z3 siRNA-NCZH
E= GRP-78-siRNAZR

& H/GAPDH

“.P<C0.01,
5 AT PI3K/AKT B E@BEXLEAREER
3 4t it

FI I R 893697 07 3k AL SRR T L W RHA T

BT AE . AMEHARYT RS TR UIBR KT RERS A, H
HIA K AT B 7 A9 A A ML 2, {H B3840 7™ A% 119 38
WSS NRRE T WA LT L R BRI R A T 4R
B ) Y6 Y7 2 A iR 45 3 8 — A B A 5 B
SEECRIRIT I TR TE T ] 5 T e A5 ) 3 R D
HRE BRI T S ek 2 — 01 GRP-78 EAL T
PR R, 7 2 5 41 I RE IE 328 5% O 1 & 4 2 I B
FAN L AR A bR S A B 2 A5 S R R AR A
R L G A2 PR 0 B T 7 R W T oK 2 S oA
L PR S P 5T P R 38 DT 35 e GRP-78 FLHAth A 48 2R
EE371 ok R

A 5T M PR R AR K 40 i 3 4 7 1T % GRP-78 /Y
FIRIEATHEGE . 18 2 G B AL Sk ARG I & B GRP-
78 7F HCC U h BH M RIA R B & T o4 8 &
EH A4, %W GRP-78 W2 5 T HCC W & 4
K&, FEL,GRP-78 &ik5 HCC &1 TNM 41
AHIE, TNM 43 80, BB E 1) GRP-78 PH M 2 3k K il
e J3Ah, FE Z B A & B, GRP-78 mRNA [y
X R B K B E & T IE & 4 LO2, &
GRP-78 5 M i) A b ke 2 V1A ¢
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M T2 — RV B Y AR i —
R T GPR-78 & # HCC A= K % % 19 7 T #HL
M, PRBK/AKTE5E¥ S5 T4 £ 40 i 3 A gt 2

AR R4 B 20 0 A I AR A, LA S 3 B Y S T
1&A§Iiﬁﬁﬁﬁiﬁ<fﬁ%§ﬁﬁﬁ““” [ i, E-

5 PISK/AKT {555 M &, ARWF5R
R, 52 4. siRNA-NC 4 4, GRP-78-siRNA
MM ) E-cadherin A B - &, X F£H HCC 44
Hif GRP-78 AJ i i 311 # E-cadherin £ #F HCC 41 fifl
KR, 546 1E PISK/AKT {5 5 B, Akt —
RS nT I R Ak RS W T & A ) 4 e O T
3 358 5 S VR L 16 AR S 1 Ak R 7T 3 33 B R L vim-
entin, Z 540l B MR 22, AR, A siR-
NA £ ARVLER GRP-78 1y %8 7] LU i) T 8 PISK J&
AKT RIBEIR L AT, 4] vimentin A 3R 3K , X 8] $2
JERR HCC 4 21t GRP-78 1y 1 7K 7 7T L) 45 22 3% 1k
PI3K/AKT {5 % i i , i M i HCC 4 i 3451 .

25 b TR, AR BF9E kB GRP-78 £ HCC 2 #
FIFHYER A R B8 . T8 GRP-78 R ik /KAl
i 1L B AR PISK/AKT {5 5 38 % B9 36 M SE B i HCC
YA A3 A . ASHIF AT R ARt A7 R L AR 1Y S 5
gERAVAEIE I GRP-78 5 PISK/AKT Y5216 1L+
X, i GRP-78 ik 5 % J5 /E H 0 R g o+ AT
R HEIF ST IRAI.

cadherin &

S % Uk

[1] SERHAL R,SALIBA N,HILAL G,et al. Effect of
adipose-derived mesenchymal stem cells on hep-
atocellular carcinoma:In vitro inhibition of car-
cinogenesis[ J]. World J Gastroenterol, 2019, 25
(5):567-583.

HUANG J,QIU M, WAN L,et al. TGF-f1 Pro-
motes hepatocellular carcinoma invasion and
metastasis via ERK pathway-mediated FGFR4
expression[ ] ]. Cell Physiol Biochem, 2018, 45
(4):1690-1699.

PERSONENI N,RIMASSA L,PRESSIANI T,

et al. Cabozantinib for the treatment of hepato-

[2]

[3]

cellular carcinoma[]]. Expert Rev Anticancer
Ther,2019,19(10) :847-855.

NI Y, YE X. Apatinib for hepatocellular carci-
nomal ] ]. ] Cancer Res Ther,2019,15(4):741-
742,

SAMSON A A S,PARK S,KIM S Y,et al. Li-

posomal co-delivery-based quantitative evalua-

[4]

[5]

tion of chemosensitivity enhancement in breast
cancer stem cells by knockdown of GRP78/
CLU[J].J Liposome Res,2019,29(1) :44-52.

(6]

[7]

[8]

[9]

[10]

[12]

[13]

[14]

[15]

[16]

921

LUO C, QIU J. miR-181a inhibits cervical cancer
development via downregulating GRP78[]J]. Oncol
Res,2017,25(8) :1341-1348.

b [ B U R L R oy R AR BE A s TR
oy s I A A b E B B S B R L & B
23 55 B0 P T g ML 1k v B2 Wi 4R B (2015
EROLT]. PRS2 &5 ,2015,21(3) 1 145-
151.

WANG C, YANG L, LIANG Z, et al. Long-term
survival and prognostic factors of pulmonary metas-
tasectomy in liver cancer:a systematic review and
meta-analysis[ ] |. World J Surg, 2018,42(7):2153-
2163.

CAI M,SUN X,WANG W,et al. Disruption of
peroxisome function leads to metabolic stress,
mTOR inhibition, and lethality in liver cancer
cells[J]. Cancer Letters,2018,225(4) :322-330.
ESO Y,MARUSAWA H. Novel approaches for
molecular targeted therapy against hepatocellu-
lar carcinomal J|. Hepatology Research, 2018,
48(8) :597-607.

DONG R,HU D,YANG Y,et al. EETs reduces
LPS-induced hyperpermeability by targeting
GRP78 mediated Src activation and subsequent
Rho/ROCK signaling pathway[]]. Oncotarget,
2017,8(31):50958-50971.

ZHUO SM,LISC,LIN Y Q,et al. The effects
of anti-Fas ribozyme on T lymphocyte apopto-
sis in mice model with chronic obstructive pul-
monary disease[ ] ]. Iran J Basic Med Sci, 2017,
20(10):1102-1108.

ZHANG B,ZHOU P, LI X, et al. Bitterness in
sugar: O-GlcNAcylation aggravates pre-B acute
lymphocytic leukemia through glycolysis via
the PI3K/AKT/c-Myc pathway [J]. Am ]
Cancer Res,2017,7(6):1337-1349.

ZHOU M F,FENG Z P,OU Y

plasmic reticulum stress induces apoptosis of

C,et al. Endo-

arginine vasopressin neurons in central diabetes
insipidus via PI3K/AKT pathway [ J]. CNS
Neurosci Ther,2019,25(5) :562-574.

CHEN S H, LIU X N, PENG Y. MicroRNA-351
eases insulin resistance and liver gluconeogenesis
via the PI3K/AKT pathway by inhibiting FLOT2
in mice of gestational diabetes mellitus[J]. J Cell
Mol Med,2019,23(9) :5895-5906.

(W B 1 :2020-10-08 & H 1 :2020-12-22)



