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[#E] By P ZisiE 1y 28 A 78 (glucose regulatory protein 78, GRP78) X I il fi S g
MAEIETE RIS . FTiE SR SEIR I vk 0 IR BA BB 98 5 o SR R AL 200, IR 35
Huh7 . Hep3B JH-J 41 LRI LO2 1E % JF AN, 25 A o e UL 4 e o AN G Y  SEi 2ol e i B A il
#53XM (qRT-PCR)  Western blot il 4H 3% 58 552 56 . 4 Ml 5. 36 T B30 S5 50 T v 3 o 7 S 201 2k ) 43
Hr -9 4 ML GRP78 A1 1L . Hep3B . Huh7 4 fl %% 2« GRP78 JE [K 45 7% shRNA 1295 7715 24 GRP78-
shRNA £, %% Ye BV X HR shRNA 18055 75 15 4 X BB -shRNA 41, WELHE b - (1) JH988 41 4R 55 41 4L
GRP78 31k Fe L5 1 Ry FIRRAE (19 5C 2 - (2) s A TS Bz el IR 22 4349 o (3) 9 il GRP78 ik X
JTJE8 40 P 284 5 A S0 (4) 30 7] GRP78 22 15 W IR 41 MY p53 . p21 .CDK2 . CDK4 ,CDK6 3 K A 1 354
BYSZIE o (5)HALS X 78 240 B 34 58 F1 p53 . p21 .CDK2 . CDK4 . CDK6 JE X FIE 1 F A Y2 . TEAS 2>
A T PR D ms 7, A R) B BCR ¢ R 90 B 2240 T . 7 2 TN e B R FH A2 I e 25 0
THECGORE A2 X 3R | 4 8] LU BER T PR e o PR PR3 A0 22 TR 43 AR T COXC L i) JXUJSS: [l U A 1
Kl Kaplan-Meier #1528 f7 I [B] F-22  AE A2 1T 26, SR Log-rank ke S0 A7 A AE 0. &R (DT
TR SRS 2L GRPT8 3k S H 5 I RS BRARIE (Y 5C 2  MHm 4L 28U R e Uk 2 E e (A 45 R
7, GRP78 7E 90 fil JiF-Je 20 2 IR 3 35 53 1), w3234 37 1], GRP78 7 90 17953 55 4 4L rp IR e 3K 84 49, w5
Fik 6Bl AL 55 A A, 27 A ST 8 L (P<0.05) . (2) Wi A T K i B 2 45
BT+ 90 Bl N3 3RASBE TS, BV AF IR R 5 ~ 56 1 H , i BE VIR ]2 494~ H o 53 4] GRP78 IR ik T i
93 NPT A A B TR R 7 9895 T 30 e AR A7 1143 31k 56 4~ #1534~ T, 37 4] GRP78 1 ek i
JE N LR Te bR 4 5 R 32 A ML 19 A WA LA, 2 5 WA i3 3 L (x*=17.482, 12.097, P<
0.05), BN ZHTEE R BoR  NR R B R EE(ALT) R ER2E 7 %% GRPTS 3352 I T FE ik
N 3 AR SR A A7 SR A T U JR AR A SR (A DG R 2 (XUR: Lh=2.168, 2161, 3.784 1 2.254, 0.893,
3.493, 95% T {Z X [8] 4 1.061~4.432, 1.069~4.368, 1.793~7.989 FlI 1.096~4.636, 0.438~1.818, 1.631~
7.252,P<0.05) . ZHESHIEER LR ALT>40 U/L B P27 20400 W~ IV 4% . GRP78 1 ik & 5%
M) JHF 96 98 N 3 AT S AR 2 7 38 05 s I 1 R A A 23R 9 ik S A B PR 3R (XU, 1 =2.317, 2,039, 3.740 I
2.194,2.177,2.927,95% T] % X [8] 4 1.150~4.671, 1.201~3.462, 2.116~6.612 Fl 1.408~4.593, 1.093~
4.336,1.492~5.742, P<0.05) . (3) # il GRP78 Z=3k %t -4 4H M 4 4 (1 52 1] : DqRT-PCR A I 45 2 s
GRP78 mRNA 7E Huh7 . Hep3B . LO2 #fi ffd v (19 AH XJ 58 35 %5 43 41 24 3.06+0.33 . 4.42+0.60 . 1.00+0.02,
Huh7 . Hep3B 4l 43 %15 LO2 4 HL 44 , 25 5 3594 S48 X (1=6.19,5.42,P<0.05) . @ Western blot
i 25 5% 9.7 : GRP78 £ 4 7E Huh7 . Hep3B ., LO2 21 Jitd H (1) AH X #2354 4351 24 1.65+0.01,1.77+0.01
0.99+0.02, Huh7 . Hep3B 4 ifl 73 5l 5 LO2 20 Jfd L %% , 22 5 ¥ 6 Se it 2% & X (1=75.09, 108.10, P<
0.05) . (3 ifd 48 Bt S 36 K6 0 45 S 2 7R < Huh7 41 I8 GRP78-shRNA ZH FIX) B -shRNA £H 24 .48 .72 .96 h
20 i 384 58 A4 9 N 111.51%20.35% . 144.85%=+0.68% . 188.71%+3.62% . 282.51%+5.25% F1 190.08%=
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0.58%.285.76%=2.69% .459.51%+4.29% .597.88%+12.25% , Pi 4 L4222 T4 G124 08 SL(F =
1 360.000, F',;,=668.500, F.,;=197.600, P<0.05) . Hep3B il fitl GRP78-shRNA ZH FI %} Hi-shRNA 2H [
RFEFRIT 5K 124.47%+0.25% . 153.25%+1.25% ,195.45%+3.19% ,282.51%=+10.76% 11 179.69%+0.33% .
322.67%+2.46% . 486.27%=5.82% . 622.35%=12.58% , Fi 41 LL 5% , 24 5247 Gi it 24 5 L (F =1 222.000,
F 44y=706.200, F ,.,,=179.600, P<0.05) . @4 fitd 5 & J¥ i 55 50 25 2 7 : Huh7 40/l GRP78-shRNA 41
FIR B -shRNA ZH A0 H 5053 500 g (12523) A F1(435£17) A4, 2R LA, 2% S A Bi 312475 L (1=17.86, P<
0.05) ; Hep3B 41l il GRP78-shRNA £H FI %} #E-shRNA 20 _F iR 38454351 J9 (138+3) 4 F1(388+7) 4>, HiZH L
B2 FA TR XL (1=32.29, P<0.05) . (4) i il GRP78 3 3k X JIF i 41 i p53 . p21 . CDK2, CDK4
CDK6 F [F A [ 2235 52 T 1oy 38 f 7 S 4 2 il 45 51 B 7, Huh7 20 i GRP78-shRNA ZH#H X %)
HE-shRNA 4111 p53 .p21.CDK2 .CDK4,CDK6 ik K535 K 19% ,334% .398% .41% .49% . (DqRT-PCR
K 25 5 42 7R : Huh7 408 GRP78-shRNA ZH A% I8 -shRNA 2, GRP78 .p53 .p21 .CDK2 .CDK4 ,CDK6
mRNA A X 2 358 73 51 4 0.17+0.03,4.05+0.71, 3.73+0.47, 0.49+0.09, 0.48+0.06 , 0.36+0.07 Fl 1.00+
0.05,1.03+0.17,1.00+0.07, 1.01+0.09, 1.02+0.14, 1.00+0.03 , Wi 21 [L 45 , 25 S ¥4 Ge it 2478 X (1=14.62,
4.17,5.72,4.26,3.49,8.82, P<0.05) . Hep3B 4iJffl GRP78-shRNA ZH FIIX} HR-shRNA 41 bk 84550 51 0
0.11£0.01, 4.28+0.43, 4.19£0.22, 0.4420.01, 0.25+0.03, 0.68+0.04 1 1.01£0.09, 1.02+0.15, 1.00+0.06,
1.01£0.09, 1.01+0.08, 1.15+0.02, 40 1A%, 22 A St 2 L (1=10.19,7.14,13.79,6.37,9.42,9.61,
P<0.05) . @ Western Blot £ 1 2% 5 4 7% : Huh7 41 )l GRP78-shRNA 41 i1 %F HE-shRNA 20 # , GRP78 .
p53.p21.CDK2,CDK4 ., CDK6 & [ (1 A5 %) 2 35 1t 4351 7 0.45+0.01, 1.98+0.05, 2.31+0.12, 0.75+0.03,
0.69+0.04, 0.82+0.03 1 1.01£0.05, 1.03+0.01, 1.00+0.02, 1.00£0.01, 1.01+0.02, 1.00+0.03, T ZH L. 4% , 2%
YA E X (1=11.07,14.56,11.30,11.29,10.55,11.37,P<0.05) . Hep3B4iiJfi GRP78-shRNA 41 Fil
X BE-shRNA 20 I 3R 484543 % 4 0.61£0.03, 1.98+0.16, 2.55+0.12, 0.85+0.03, 0.78+0.01, 0.54+0.02 FlI
1.00+0.03, 1.05£0.02, 1.0520.01, 1.05+0.02, 1.00+0.02, 1.00+0.02, B 4L L %5 , 22 ¥4 i i 27 5 L (1=
10.97,13.40,12.35,11.06, 12.45,13.78, P<0.05) - (5) HA 15 XJ Ji-J 41 e 4% 58 A1 p53 .p21 .CDK2 .CDK4
CDK6 FE DS FIHE A 2235 BRI « HA LS 230 B (1C50) S23645 0 8 7R , Huh7 . Hep3B 41 /itg 48 h 1C50 43
51°49.98 wmol/L . 13.70 wmol/L. (D431 121 9.98 wmol/L 1 13.70 wmol/L HA15 /£ Huh7 .Hep3B 40 /ifg,
21 60 38 B 2 B G 0 45 SR /R - HA15-Huh7 40 F11 1E % Huh7 20 24 .48 ,72.96 h 40 138 58 R 73 51 Ay
112.819%+0.27% . 154.71%+1.45% , 237.66%=16.77% . 294.40%=14.92% FI 133.67%+0.49% , 352.93%=
2.319%.557.17%+4.89% .662.60%=13.31% , Wi LA, 22 5 A7 e it 55 3L (F 4y,=766.800, F 1, =518.200,
F ., =133.300, P<0.05) ; HA15-Hep3B 4l i 1 1E % Hep3B 41 A 1= iR 48 b5 43 51 hy 121.27%+2.32% .
203.85%3.18% . 240.80%=3.02% . 286.50%=7.10% HI 239.14%=1.02% . 362.00%=5.44% . 539.37%=
10.80% .694.79%=17.13% , i+ WL, 22 50 A GeiH 27 8 L (F 4,=594.300, F ;,=317.900, F ,,,;=78.600,
P<0.05) . @qRT-PCR Kl 45 42 i 7R : HA 15-Huh7 40 i F IE % Huh7 4057, GRP78 .p53.p21 .CDK2 .,
CDK4,CDK6 mRNA AYAH X 23514351 A 0.27+0.05 , 3.64+0.28,4.13+0.41,0.51+0.07,0.39+0.03,0.17+
0.02 F11.02+0.14, 1.00+0.03, 1.00+0.05, 1.01£0.08 , 1.010.09, 1.03+0.17 , P L3, 25 R34 G it 24 &
% (1=5.00,9.25,7.63,4.73,6.82,5.01,P<0.05) ; HA15-Hep3B 21 s F1 1E 4 Hep3B 4 bR 45457391 K
0.28+0.03, 3.49+0.78 , 4.310.53, 0.38+0.05, 0.36+0.04, 0.24+0.03 F1 1.01£0.11, 1.03+0.18, 1.010.08,
1.00+0.06, 1.02+0.15, 1.00£0.06, I & t 3¢, 25 55 A S 11 75 L (1=6.26,3.08,6.21,7.97,4.26,11.08,
P<0.05) . @ Western blot ¥ Il 4% 5 i 7~ : HA15-Huh7 44 Jfd #1 I % Huh7 40§ i , GRP78 . p53.p21.
CDK2.,CDK4 ,CDK6 £ 1 it #H X #2 15 543 51l 4 0.52+0.05, 1.94+0.08 , 1.58+0.02,0.89+0.00, 0.86+0.02,
0.74+0.01 1 1.02+0.03, 1.00+0.03, 1.02+0.02, 1.04+0.03, 1.00£0.01, 1.01+0.02, P & [L4% , 22 R4 5
P2 L (1=11.54,10.28,11.03,12.81,13.67,10.09, P<0.05) . HA15-Hep3B 40 il #1 1E % Hep3B 4 it -
SR A8 AT 4> 9 R 0.57+0.02, 1.67+0.04, 1.41+£0.04, 0.820.03, 0.70+0.02, 0.74+0.01 F1 1.03+0.01, 0.98=
0.03,1.00+0.03,1.03+0.03,1.01+0.01, 1.04+0.01, Wi ¥ L5, 22 ¥4 Ge 242 L (1=10.81,11.54,12.26,
13.62,14.23,10.17,P<0.05) . Z5i¢ GRP78 5 %k B 0 AT A 3 4F MUk A 17 3 R G ik e
AR B AN fE 1 TR 22, S GRP78 3% i AT 411 il JiT- 46 210 1t 184 5 336 4 2 5% Wil p53.p21.CDK2 ., CDK4
CDK6 2t R I #1555 .
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[ Abstract] Objective To investigate the influence of glucose regulatory protein 78
(GRP78) on prognosis and tumor cell proliferation of hepatocellular carcinoma. Methods The
experimental study and retrospective cohort study were conducted. Based on hepatocellular
carcinoma tissue chip, in vitro culture of Huh7 and Hep3B hepatoma cells and LO2 normal hepatic
cell, and combined with immunohistochemical staining, cell transfection, quantitative real-time
polymerase chain reaction (qRT-PCR), Western blot detection, cell proliferation experiments, cell
clone formation experiments and high-throughput transcription histological analysis, the GRP78
expression in hepatoma cells was analyzed. Huh7 and Hep3B hepatoma cells being transfected with
the GRP78 gene-specific shRNA lentiviruses or the negative control shRNA lentivirus were set as the
GRP78 gene-specific shRNA lentivirus group and the negative control shRNA lentivirus group
respectively. Observation indicators: (1) GRP78 expression in hepatocellular carcinoma tissue and
adjacent tissue and its correlation with the clinicopathological characteristics of hepatocellular
carcinoma patients; (2) analysis of factors affecting the prognosis of hepatocellular carcinoma
patients; (3) effects of inhibiting of GRP78 expression on the proliferation of hepatoma cells; (4)
effects of inhibiting of GRP78 expression on the gene and protein expression of p53, p21, CDK2,
CDK4, and CDK®6 in hepatoma cells; (5) effects of HA15 on the proliferation and the gene and protein
expression of p53, p21, CDK2, CDK4, and CDK6 in hepatoma cells. Measurement data of the normal
distribution were expressed as Mean+SD, and comparison of groups was conducted using the t test
or ANOVA. Repeated measurement data were analyzed using repeated ANOVA. Count data were
expressed as absolute numbers, and comparisons between groups was conducted using the
chi-square test. COX proportional hazards regression model was used for univariate and multivariate
analysis. The Kaplan-Meier method was used to calculate the survival time and draw survival curve,
and the Log-rank test was used for generative analysis. Results (1) GRP78 expression in
hepatocellular carcinoma tissue and adjacent tissue and its correlation with the clinicopathological
characteristics of hepatocellular carcinoma patients: results of immunohistochemical staining of
hepatocellular carcinoma tissue chip showed that GRP78 was low-expressed in 53 cases and high-
expressed in 37 cases of the 90 hepatocellular carcinoma tissues. GRP78 was low-expressed in
84 cases and high-expressed in 6 cases of the 90 paracancerous tissues. There was a significant
difference in GRP78 expression between hepatocellular carcinoma tissues and paracancerous tissues
(P<0.05). (2) Analysis of factors affecting the prognosis of hepatocellular carcinoma patients:
all 90 patients were followed up for 5 to 56 months, with a median follow-up time of 49 months. The
median overall survival time and median disease progression-free survival time were 56 months and
53 months in the 53 hepatocellular carcinoma patients with GRP78 as low-expressed, versus 32 months
and 19 months in the 37 hepatocellular carcinoma patients with GRP78 as high-expressed, respec-
tively, showing significant differences (y*=17.482, 12.097, P<0.05). Results of univariate analysis
showed that alanine aminotransferase (ALT), tumor pathological grading and GRP78 expression
were related factors affecting the 3-year overall survival rate and disease progression-free survival
rate of hepatocellular carcinoma patients (hazard ratio=2.317, 2.039, 3.740 and 2.194, 2.177, 2.927,
95% confidence interval as 1.150-4.671, 1.201-3.462, 2.116-6.612 and 1.048-4.593, 1.093-4.336,
1.492-5.742, P<0.05). Results of multivariate analysis showed that ALT >40 U/L, tumor pathological
grading as [l -1V grade and GRP78 as high-expressed were independent risk factors affecting the 3-
year overall survival rate and disease progression-free survival rate of hepatocellular carcinoma
patients (hazard ratio=2.438, 2.245, 3.223 and 3.046, 2.473, 3.307, 95% confidence interval as 1.114—
5.334,1.047-4.814, 1.396-7.440 and 1.337-6.940, 1.141-5.360, 1.399-7.819, P<0.05). (3) Effects of
inhibiting of GRP78 expression on the proliferation of hepatoma cells: (Dresults of qRT-PCR showed
that the relative expression of GRP78 messenger RNA (mRNA) in Huh7, Hep3B, and LO2 cells were
3.06+0.33, 4.42+0.60 and 1.00+0.02. There were significant differences in GRP78 mRNA expression
between Huh7 and LO2 cells or Hep3B and LO2 cells (t=6.19, 5.42, P<0.05). (2) Results of Western
Blot detection showed that the relative expression of GRP78 protein in Huh7, Hep3B, and LO2 cells
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were 1.65+0.01, 1.77+0.01 and 0.99+0.02. There were significant differences in GRP78 protein
expression between Huh7 and LO2 cells or Hep3B and LO2 cells (t=75.09, 108.10, P<0.05). (3)Results
of cell proliferation experiments showed that the growth rates in Hu7 GRP78 gene-specific shRNA
lentiviruses group cells and Hu7 negative control shRNA lentivirus group cells at 24, 48, 72 and
96 hours were 111.51%+0.35%, 144.85%+0.68%, 188.71%%3.62%, 282.51%%5.25% and 190.08%=
0.58%, 285.76%+2.69%, 459.51%+4.29%, 597.88%=*12.25%, showing signifi-cant differences (F,,,.=
1 360.000, F,,.=668.500, F, . ....=197.600, P<0.05). The growth rates in Hep3B GRP78 gene-specific
shRNA lentiviruses group cells and Hep3B negative control shRNA lentivirus group cells at 24, 48, 72
and 96 hours were 124.47%=0.25%, 153.25%%1.25%, 195.45%%3.19%, 282.51%%10.76% and
179.69%%0.33%, 322.67%+2.46%, 486.27%+5.82%, 622.35%=12.58%, showing significant differences
(Fpoups=1 222.000, F,,,=706.200, F,,...,,=179.600, P<0.05). (@) Results of the cell clone formation
experiments showed that the number of cells in Hu7 GRP78 gene-specific shRNA lentiviruses group
cells and Hu7 negative control shRNA lentivirus group cells were 125+3 and 435+17, showing a
significant difference (¢=17.86, P<0.05). The number of cells in Hep3B GRP78 gene-specific sShRNA
lentiviruses group cells and Hep3B negative control shRNA lentivirus group cells were 1383 and
388+7, showing a significant difference (t=32.29, P<0.05). (4) Effects of inhibiting of GRP78
expression on the gene and protein expression of p53, p21, CDK2, CDK4, and CDK6 in hepatoma
cells: results of high-throughput transcription histological analysis showed that the relative
expression rates of p53, p21, CDK2, CDK4, and CDK6 were 19%, 334%, 398%, 41% and 49% in the
Hu7 GRP78 gene-specific ShRNA lentiviruses group cells comparing to the Hu7 negative control
shRNA lentivirus group cells. (1) Results of qRT-PCR showed that the relative expression of GRP78,
p53, p21, CDK2, CDK4, and CDK6 mRNA were 0.17+0.03, 4.05+0.71, 3.73+0.47, 0.49+0.09, 0.48+
0.06, 0.36+0.07 in the Hu7 GRP78 gene-specific ShRNA lentiviruses group cells, versus 1.00+0.05,
1.03+0.17, 1.00+0.07, 1.01£0.09, 1.02+£0.14, 1.00£0.03 in the Hu7 negative control shRNA lentivirus
group cells, showing significant differences (t=14.62, 4.17, 5.72, 4.26, 3.49, 8.82, P<0.05). The
relative expression of GRP78, p53, p21, CDK2, CDK4, and CDK6 mRNA were 0.11+0.01, 4.28+0.43,
4.19+0.22, 0.44+0.01, 0.25+0.03, 0.68+0.04 in Hep3B GRP78 gene-specific ShRNA lentiviruses group
cells, versus 1.01+0.09, 1.02+0.15, 1.00+0.06, 1.01+0.09, 1.01+0.08, 1.15+0.02 in Hep3B negative
control shRNA lentivirus group cells, showing significant differences (¢=10.19, 7.14, 13.79, 6.37, 9.42,
9.61, P<0.05). (2) Results of Western Blot detection showed that the relative expression of GRP78,
p53, p21, CDK2, CDK4, and CDK6 protein were 0.45+0.01, 1.98+0.05, 2.31+0.12, 0.75+0.03, 0.69+
0.04, 0.82+0.03 in the Hu7 GRP78 gene-specific shRNA lentiviruses group cells, versus 1.01+0.05,
1.03+£0.01, 1.00+0.02, 1.00£0.01, 1.01+0.02, 1.00£0.03 in the Hu7 negative control shRNA lentivirus
group cells, showing significant differences (¢t=11.07, 14.56, 11.30, 11.29, 10.55, 11.37, P<0.05). The
relative expression of GRP78, p53, p21, CDK2, CDK4, and CDK6 protein were 0.61+0.03, 1.98+0.16,
2.55+0.12, 0.85+0.03, 0.78+0.01, 0.54+0.02 in Hep3B GRP78 gene-specific ShRNA lentiviruses group
cells, versus 1.00+0.03, 1.05£0.02, 1.05+0.01, 1.05£0.02, 1.00+0.02, 1.00£0.02 in Hep3B negative
control shRNA lentivirus group cells, showing significant differences (t=10.97, 13.40, 12.35, 11.06,
12.45,13.78, P<0.05). (5) Effects of HA15 on the proliferation and the gene and protein expression of
p53, p21, CDK2, CDK4, and CDK6 in hepatoma cells: results of 50% inhibiting concentration (IC50)
test of HA15 showed that the IC50 of HA15 for Huh7 and Hep3B cells at 48 hours were 9.98 pmol/L
and 13.70 pmol/L. (1) Huh7 and Hep3B cells were treated with 9.98 umol/L and 13.70 pmol/L of
HA15. Results of cell proliferation experiments showed that the growth rates at 24, 48, 72, and
96 hours were 112.81%+*0.27%, 154.71%+1.45%, 237.66%+*16.77%, 294.40%+14.92% in the
HA15-Huh7 cells, versus 133.67%+0.49%, 352.93%%2.31%, 557.17%%4.89%, 662.60%+*13.31% in
the normal Huh7 cells, showing a significant difference (F,,,,=766.800, F, =518.200, F, .=
133.300, P<0.05). The growth rates at 24, 48, 72, and 96 hours were 121.27%+2.32%, 203.85%=
3.18%, 240.80%+3.02%, 286.50%%7.10% in the HA15-Hep3B cells, versus 239.14%+1.02%,
362.00%%5.44%, 539.37%+10.80%, 694.79%+17.13% in the normal Hep3B cells, showing a signifi-
cant difference (F,,,,,=594.300, F,, .=317.900, F,..ci0o,.=78.600, P<0.05). (2) Results of qRT-PCR
showed that the relative expression of GRP78, p53, p21, CDK2, CDK4, and CDK6 mRNA were 0.27+
0.05, 3.64+0.28, 4.13+0.41, 0.51+0.07, 0.39+0.03, 0.17+0.02 in the HA15-Huh7 cells, versus 1.02+
0.14, 1.00+0.03, 1.00£0.05, 1.01+0.08, 1.01+0.09, 1.03£0.17 in the normal Huh7 cells, showing
significant differences (t=5.00, 9.25, 7.63, 4.73, 6.82, 5.01, P<0.05). The relative expression of GRP78,
p53, p21, CDK2, CDK4, and CDK6 mRNA were 0.28+0.03, 3.49+0.78, 4.31+0.53, 0.38+0.05, 0.36+
0.04, 0.24+0.03 in the HA15-Hep3B cells, versus 1.01+0.11, 1.03+0.18, 1.01+0.08, 1.00+0.06, 1.02+
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0.15, 1.00+0.06 in the normal Hep3B cells, showing significant differences (t=6.26, 3.08, 6.21, 7.97,
4.26, 11.08, P<0.05). (3) Results of Western Blot detection showed that the relative expression of
GRP78, p53, p21, CDK2, CDK4, and CDK6 protein were 0.52+0.05, 1.94+0.08, 1.58+0.02, 0.89+0.00,
0.86+0.02, 0.74+0.01 in the HA15-Huh7 cells, versus 1.02+0.03, 1.00+0.03, 1.02+0.02, 1.04+0.03,
1.00£0.01, 1.01£0.02 in the normal Huh?7 cells, showing significant differences (t=11.54, 10.28,
11.03, 12.81, 13.67, 10.09, P<0.05). The relative expression of GRP78, p53, p21, CDK2, CDK4, and
CDK6 protein were 0.57+0.02, 1.67+0.04, 1.41+0.04, 0.82+0.03, 0.70+0.02, 0.74+0.01 in the
HA15-Hep3B cells, versus 1.03+0.01, 0.98+0.03, 1.00£0.03, 1.03+0.03, 1.01+£0.01, 1.04+0.01 in the
normal Huh7 cells, showing significant differences (¢t=10.81, 11.54, 12.26, 13.62, 14.23, 10.17, P<
0.05). Conclusions High expression of GRP78 is an independent risk factor affecting the overall
survival and disease progression-free survival of hepatocellular carcinoma patients. Inhibiting of
GRP78 expression can reduce cell proliferation and the expression of p53, p21, CDK2, CDK4, and
CDK6 mRNA and proteins in hepatoma cells.
[ Key words ]  Liver neoplasms; Glucose regulatory protein 78; Cell proliferation; Targeted
inhibitors; Prognosis
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Iz (TRIPRITER ) SRS rE e I U T HE 2 2R 6,
WRIERHEA R 4 IR ARG 547 SUA A A%<
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BRECATIFRAR , N 3 AF BAR A A 3l 52.69%
ST R 1A T S5 A T AT JC TR T I R K
PR , 4 B A S0 I S0 AR 0 01 R P RE A
B S R X AR B 78 (glucose
regulatory protein 78, GRP78) J& # K 7 8 11 70 K it
B0, KRR A RS E T . GRPT8 AE
P g A RS A 24 3 R b R R B
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Bt 240 B 122 5 A IE 5 JHF 6 L LO2 (BNCC100012) 1 H
Ab st b g B A MR AR B SR B

3.3 50 GRP78 LRS- ShRNA 189575 (1341668
1341665,13416B6) S 4T HE shRNA P29 5% (133F00A )
s 7 Jakn) SR (1341658) M B g L3
A 2= AR A IR F]

4.GRP78 B [ HIFI HA15(21621) 1 [ Med Chem
Express 23 Al _L 5338

5. 2 L3 A #E PEAS I R & (cell counting kit-8,
CCK-8), 57754 CKO4, 1 [ AR k2= R ( 1 ) A
FRAH]

6.GRP78.GAPDH HLoi R i APiiA (66574-1-
1g.60004-1-1g) M HAR i S Ak P Bl b 12 1L “E T S —
Pt (PR30009) W [ B = J8& A M R A BRA T

7.p53.p21.CDK2,CDK4 ,CDK6 a7 f f o A
UK (2524T ,2947T . 2546T . 12790T . 3136T) I [ %%
{38 i A AR A PR

8. a4 IfiL 7% (LTBEUFBS500) W [ | ¥ i 1ok B2
AR IR AT,

9.DMEM 5 77 3£ (8121090) ., 4 Jifd & RNA 42 Ht
i TR1z01(229012) W [ FE#K G /R B (hED A
FRAH]

10. 40 g 5. 25 FH $2 HUG RIPA (PO013B) |, - mshpk
H 7% (bicinchoninic acid, BCA )5 £ (0S28) 35k
BRIk 27 &G (efficient chemiluminescence , ECL) 3
£ (1121200302) . — 24 FEHK A (diamnobenzidine,
DAB) 4t 38 F £ (P0202-1) 1 [ 13 5 KA
HARGRATA
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13.Prime script RT IR & .SYBR Premix Ex Taq
RT-PCRX ] 2 (047A . 820A) I [ 52 H B M4 AR
(bR ABRAH]

14. 5190 _FigA: T A TREBRMGARA S
B FANUNT : GRPT8 FE K 514 7 41 A i - 57-AA-
UACAGCAAUUAGUAAAGTT-3", Filf:5'-CUUUA-
CUAAUUGCUGUAUUTT-3'. GAPDH J:[H 514 /751)
K 37 :5"-CCATCACCATCTTCCAGG-3', Fiif:5'-
ATGAGTCCTTCCACGATAC-3', p21 2:H 549155
K b3 5'-GATGGAACTTCGACTTTGTCAC-3" , T
i :5'-GTCCACATGGTCTTCCTCTG-3', CDK2 %:[H
SI A A Fif:5'-CCTGGGCTGCAAATATTATT-
CC-3", F#:5-TGGCTTGTAATCAGGCATAGAA-3',
CDK4 LR 51477 51 R F i - 5'-TTTTGAGCATCC-
CAATGTTGTC-3', i : 5'-TCGACGAAACATCTC-
TTGATCT-3', CDK6 % 54751k L iiF:5'-CG-
AACAGACAGAGAAACCAAAC-3’, Fii%:5'-CTCG-
GTGTGAATGAAGAAAGTC-3'

()R Tk

LA RE A Bk e 0 R F DAB G (8 75 1%,
YR R 2 B0 & Ui B 15, GRP78 HLi& L 1:2 500
TS, 25 (AR HR—30 K PBS W o H 2 {5t 7 s 1
PHEE T TS B, PPAG L A 25 51

2. Y K s : Hep3B . Huh7 & LO2 2 il %
FHE 10% JG25 1075 9 DMEM 853255, %81 100 U/mL
HR R 100 py/LEER R, BT 37 C.5% CO, K57
FrhaE IR . BOSEUE KA, 5100 T 6 fLES
Febr, A A A 55 A T2y 60% 11 RR T 2
T gy o Ok T PRACR e 112 i AT IS
SRSy RS2 - Hep3B  Huh7 4IRS Y GRPT8
LR 5 1k shRNA 1295 52 152 4 GRP78-shRNA 4
Il [ 14 X6 i sShRINA 12 75 25 13l X i-shRINA 4 .
YLt 5 6 pg/mL B EEME 1) 2 mL BT ik 20 it 3%
FRILFR IR IHBE IR, [FIHH A 10 L GRP78 3k [H 4y
Sk shRNA 1297 35 50 5wl B XF B8 shRNA 12 7%
B AE YL 48 b, PRI MY A RNA, 20 BT JE IR 3R 3k
UL T2 W AN AR 1, AT R A

3. RNA $ BRI SE B 9 0 o 1t 3R A i =X B g
(quantitative real-time polymerase chain reaction, qRT -
PCR) K : qRT-PCR 2 W 2544 95 CHIASE 5 min,
95 CAEME 10 5,60 °CiE k 20 5,72 CHEAH 20 5,40
G5 595 CZEAH 10 min,

4.Western blot £l : > H] ECL {71 & 1 52
BEAL RS WUl 4, GRP78., p53.p21. CDK2,

CDK4 .CDK6 471 LA 1:2 000 75 B¢ , GAPDH $i 44 L)
1:3 000 Fi e, & BRI S AL P A ic 1L SE e —
P FE 1:3 000 i B, LA GAPDH /E AN 2 8, R H
Image] 4K 14 (V1.8.0.112) 43 #f GRP78. p53. p21.
CDK2.CDK4 .CDK6 & [ £k & .

5. 20 14 B S G - BOG B A K A, ¥ A0
FhF o6 fLEFFRM T, MU K 2 E S A KT Y
95% TR ; T 0.24.48.72.96 h % JH CCK-8 K61 4H
ML R

6. HA15 2P e & (50% inhibiting concentra-
tion, 1C50) 52 55 « UM 804 K 140 Mg, 349 50 2 1
96 fLEE IR 524 h 5 43l Al oI A & A 0.
1.2.4.8.10.16.20,21.22.23.24.25.26.27.28.
29,30 .40 wmol/L HA 15 3 fif 41 g 5% 7 3L ; Ak 2 455 5%
48 h J5 K FH CCK-8 A6 0 21 i 384 7 %
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SR 6 FLAR AL EEFP 500 S 4H A, T 37
5%CO, 55 FRFE Th 3G 57 2 J8] 5 Y n] ik A IR UL ¢ 3 41
LRV B, SR FH 4% 22 3 FH I (i1 22 A, 2845 it 2
RS ST AT

8. 1oy 18 L S 2 AR I < 4 0 4R GRPTS -
shRNA 2 HI%F i -shRNA 2 Huh7 400, 72K F TRIzol
A PRI RNA 5 221518 RNA (messenger RNA,
mRNA) 4fift | i B A5 300 5% 5 G i cDNA 2 — 4
DLES —BE cDNA N & iS4 cDNA; R H
Agilent 2100 2E 9 43 H7 ( 35 B ZHER R AT BRA
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(3) 4l GRP78 2% ik Xof JHF- 96 41 b 384 5 A4 5% 1) . (4)
il GRP78 ik X} i 4H i p53 .p21 .CDK2 .CDK4
CDK6 F PR T &3k B 520 (5)HA LS XF 40
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FIRINFE
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K 1 Kaplan-Meier 3 318 A A7 1 (8] - 2 il A= 77 #h
5 ﬂtﬁHLog rank ¥ 56 UEAT AL AR . P<0.05 2
AR X

R

1

eIk P RIE N 0.16.37 1), i k37 4 5
GRP78 7£ 90 il 47 55 L 4L P IR 32 3k 84 141 (B 1 235
555 T RIK N 36,46 .24 , Ik 6 1], T
A B SIS AL R, EF AT E X (P<
0.05) . GRP78 #ir i 2H 1k 2= Yy 5 3 2 T 40 e
i, A WL AR . WLIE 1,

53 5 GRP78 Ik £ 3k 55 37 ] GRP78 = % ik fF
S N HBV i B4 oy R i, 22 R geit
R X (P<0.05) , M) AF i L ALT .GGT . AFP [ TBil |
AJCCAr ) M K2 g H AL L3, 25 5
YIRG 242 L (P>0.05), W1,

— NP4 LU 5 AL GRPT8 Rk e L S PNV EDLS ALGI S BN )
I Ao BRAFAIE 1) G 2R 90 19l NI FATHREDT , BT TR 5 ~ 561~ H

FT 988 2H 2085 A S8 2H 44k 24 G 60 45 T s
GRP78 7E 90 il Tz 2l 2 Hp Ik e 5 53 451 ( BH M ik

BT A b 78 e AR 55 L URIVE LA A 3 0

MR 5 1B T 2 B 9845 211 78 700 55 AL U Rk

SOV ARAE R 1D A AR T 8 1 78 TR U RGL

H S R VTR TE] S 49 H o 53 4] GRPT8 A 22 1A T8
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Figure 1 Expression of glucose regulatory protein (GRP) 78 in adjacent tissues and tumor tissues of hepatocellular carcinoma  1A:

Expression of GRP78 in adjacent tissues of hepatocellular carcinoma

GRP78 in adjacent tissues of hepatocellular carcinoma

Immunohistochemical staining Low magnification; 1B: Expression of

Immunohistochemical staining Medium magnification; 1C: Expression of GRP78 in

tumor tissues of hepatocellular carcinoma Immunohistochemical staining  Low magnification; 1D: Expression of GRP78 in tumor tissues of

hepatocellular carcinoma  Immunohistochemical staining  Medium magnification

F®1 530 GRPT8RFEIBIFHE AT 37 (9l GRPTS i F A i I R BRFAE LA (f3i)
Table 1 Comparison of clinicopathological features between 53 hepatocellular carcinoma patients with GRP78 low expression

and 37 hepatocellular carcinoma patients with GRP78 high expression

CRPTSEL Bk P A U5 WIS IR - B A B H R H
& <60% >60%  BAE FHE <40 U/L S40 U/ <49 U/ >49 U/L <400 pg/l.  >400 pg/L

ik 53 48 5 32 21 17 36 31 22 27 26 25 28
[SESe 37 32 5 18 19 2 35 19 18 17 20 22 15
Pal! 0.070 1214 9.306 0.450 0.218 1319
P >0.05 >0.05 <0.05 >0.05 >0.05 >0.05
R, T RIS Wemkf WREH FEE B

3.5~20.0 pmol/L.  >20.0 pmol/L.  1#  2~3H <Sem 25em Ak £EK X 0A I~Tg M~V
fiRdeik 53 41 12 38 15 32 21 47 6 5 48 40 13
(B3 37 33 4 25 12 23 14 32 5 4 33 14 23
i 2.086 0.177 0.029 0.755 0.393 12.858
P8 >0.05 >0.05 >0.05 >0.05 >0.05 <0.05

1 :GRP78 N A MM 1T 2 178



PR AL AN AR 2021 4E 12 45 20 %45 12 5] Chin J Dig Surg, December 2021, Vol. 20, No. 12 - 1301 -

i 1] 43501 R 56 4~ H A 534~ H L 37 Bl GRP78 I ik
FFRER N LR A8 FRAT 3R 324 H 194~ A 4 b
B, EZRWA5EE L (¥=17.482,12.097, P<
0.05), WLIE2,3,
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Figure 2 Overall survival curves of 53 hepatocellular car-
cinoma patients with low expression of glucose
regulatory protein 78 and 37 hepatocellular car-
cinoma patients with high expression of glucose
regulatory protein 78
100 [ .
o REDRER Y R A 78k
— AR A 78 R R
80 -k
=+ - Mk
S
g 60 |-
s
4
= 40 |-
Bk
20 |-
0 ] ] ]
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B3 530 aEIE e 78 AR L N 37 (A AR A 4 2
F1 78 o5 2K PR A0 G 1 A= A7 2k
Figure 3 Disease progression free survival curves of 53 he-
patocellular carcinoma patients with low expres-
sion of glucose regulatory protein 78 and 37 he-
patocellular carcinoma patients with high expres-

sion of glucose regulatory protein 78

PP R T AE R R - ALT  BhRg e B2 00 4
GRP78 3k S 52 Wi FF 9 i A\ 3 4F S IR A A7 R
I O JR AR AE SR A E R R (P<0.05) , M5 AR
HBV .GGT.AFP . TBil ,AJCC 433  fiieg K42 | fifrog
B AR A 25 ) e N 3 AF SR A £ 2R
Pgp To ik R AR AR R A AH DG 2 (P>0.05) . LR 2,

ZH R Hrah 1 BoR  ALT>40 U/L i i B
2200900 M~V 9% . GRP78 ¥ 2 35 42 5 i PR g A
3 AR B A A7 SRR s TG 1 JR AR A R I il ST FE I
P ZE (P<0.05), W#3,4,

= AW GRP78 &1k XoF -9 41 i 18 B 114 52 i)

qRT-PCR Kzl 45 5 ik 7 : GRP78 mRNA 7E Huh7
Hep3B . LO2 4 i H i AH XS 2235 524351k 3.06+0.33
4.42+0.60,1.00+0.02 , Huh7 . Hep3B 4l Jffi /3 51| 5 LO2
g LA, 2 F A T B X (1=6.19,5.42, P<
0.05)

Western blot Kl 2558 i 7 : GRP78 £5 7 Huh7
Hep3B . LO2 4 it H (AR 263k 243 1 0 1.65+0.01
1.77+0.01.0.99+0.02, Huh7 . Hep3B 4l Jfid /3 51 5 LO2
YA L, 25 A gi it aE i L (1=75.09, 108.10,
P<0.05) .

qRT-PCR K 25 5% 7R < 5% 4 37 GRP78 L A

A S PE sShRNA 12 95 27 (GRP78-shRNA 41) Fl 4 ]
PEXT B ShRNA 12955 75 (X} BB -shRNA 20 ) Hu7 g o,
GRP78 mRNA HYAHXT Rk 15310 0.46+0.11,0.17+
0.01,0.38+0.04 1 1.02+0.15, GRP78-shRNA £H 43 51|
55X BE-shRNA 41 LA, 2 R A G228 L (=
3.13,5.82,4.23,P<0.05)

S L E S SR IN 45 SR /R : Huh 7 41 GRP78-
shRNA ZH A% B -shRNA 4 24 .48 72,96 h 4ffid#5H
RO 111.51%=+0.35% ,144.85%+0.68% ,188.71%+
3.62%.282.51%=5.25% F1 190.08%+0.58% 285.76 %=+
2.69%.459.51%=+4.29% 597.88%+12.25%, PiLH 44,
ZRAGHE L (F =1 360.000, F ;,,=668.500,
F ,.:=197.600, P<0.05) . Hep3B 4iiffi GRP78-shRNA £
FXT R -shRNA 41 iR 46 45 53 511 R 124.47%+0.25%
153.25%=%1.25% . 195.45%+3.19% . 282.51%=+10.76%
H1179.69%+0.33% .322.67%+2.46% 486.27%+5.82% .
622.35%+12.58% , A LU, 26 A Geit#8 L (F =
1222.000, F ,;,=706.200, F ,,,,=179.600, P<0.05) .,

A TR B S0 25 S iR : Huh 7 41 iE GRP78-
shRNA ZH FiI%t BB -shRN A ZH Ao 550 0 (125+3) 4
(435174, A L, Z R A FRITHFE XL (1=
17.86, P<0.05) ; Hep3B 41l Jift GRP78-shRNA £ F1 %}
HE-shRNA 2 _FiRdE45 3714 (138+3)1~FH1(388+7)4,
PIZH LU, 22 A g 22 L (1=32.29, P<0.05) .

U 0 GRP78 KX s 4 p53.p21 .CDK2.,
CDK4 ,CDK6 5K Fll 8 [ 263K (1 5%

o A 2 SR A A K I 45 R B S - Huh7 48 Y
GRP78-shRNA ZH X} T X} Bi-shRNA 21 (1) p53 .p21
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Table 2 Univariate analysis of 3-year overall survival and 3-year disease progression free survival

of 90 hepatocellular carcinoma patients

3R LA

KRG vild) 3 R L

IV A B R 2% i % e P s PiH
AR WAL OB ey osearxiy P mgma) osearExny O
P51
5 1 80 65.0 45.0
1.276(0.388~4.200)  >0.05 1.186(0.360~3.980)  >0.05
& 0 10 80.0 50.0
()
<60 0 50 70.0 56.0
1.149(0.571~2.311)  >0.05 0.960(0.472~1.953)  >0.05
>60 1 40 62.5 32.5
LI 5 B
B 0 19 68.4 47.4
2.170(0.825~5.708)  >0.05 2.158(0.822~5.663)  >0.05
FHE 1 71 66.2 45.1
AR AL (U/L)
<40 0 50 68.0 50.0
2.168(1.061~4.432)  <0.05 2.254(1.096~4.636)  <0.05
>40 1 40 65.0 40.0
v-A AL RS (U/L)
<49 0 44 72.7 54.6
1.537(0.761~3.104)  >0.05 1.537(0.761~3.104)  >0.05
>49 1 46 60.9 37.0
R (pe/L)
<400 0 47 70.2 48.9
0.537(0.258~1.115)  >0.05 0.582(0.274~1.237)  >0.05
>400 1 43 62.8 41.9
ST 2 (wmol/LL)
3.5~20.0 0 74 66.2 44.6
1.159(0.669~2.009)  >0.05 1.139(0.644~2.014)  >0.05
>20.0 1 16 68.8 50.0
& BRI 250
1 0 63 73.0 50.8
1.480(0.723~3.033)  >0.05 1.252(0.598~2.618)  >0.05
2~31 1 27 51.9 33.3
Jifgg 4% (em)
<5 0 55 72.7 52.7
0.767(0.369~1.593)  >0.05 0.908(0.434~1.899)  >0.05
>5 1 35 57.1 34.3
Jise % H
WK 0 79 69.6 49.4
) 0.805(0.428~1.514)  >0.05 1.081(0.550~2.123)  >0.05
2K 1 11 45.5 18.2
ST Ak
i 0 9 77.8 66.7
0.717(0.251~2.052)  >0.05 1.062(0.530~2.130)  >0.05
el 1 81 65.4 432
Jibgga g B o G0
1 ~T% 0 54 85.2 59.3
2.161(1.069~4.368) <0.05 0.893(0.438~1.818)  <0.05
m~Ivg 1 36 38.9 25.0
AR 8 1 78 ik
ik 0 53 83.0 58.5
N 3.784(1.793~7.989)  <0.05 3.493(1.631~7.252)  <0.05
[EESI 1 37 432 27.0

CDK2.CDK4,CDK6 ik 353518 19%.334%.398%
41% .49%

qRT-PCR £ I 25 2 & 715 : Huh7 4 ffl GRP78-
shRNA 2 F1XT i -shRNA 2 7, GRP78 .p53 .p21.CDK2
CDK4,CDK6 mRNA [ 4 X} 22 3k & 4 51 4 0.17+

0.03,4.05+0.71,3.73+0.47,0.49+0.09,0.48+0.06,
0.36+0.07 F1 1.00+0.05, 1.03+0.17, 1.00+0.07, 1.01+
0.09, 1.02+0.14,1.00+0.03, i ¢l [L 5% , 2 A Gt
P (1=14.62,4.17,5.72,4.26,3.49,8.82, P<0.05) ,
Hep3B 41 Jifi GRP78-shRNA #H il % B&-shRNA 41 |
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Table 3 Multivariate analysis of 3-year overall survival of 90 hepatocellular carcinoma patients

e A FER AT 6 bH Frif iR Wald & SRR Lt 95% Al {Z X [H] Pl
R REIEFLAL[E>40 U/L 0.840 0.358 5.524 2317 1.150~4.671 <0.05
Ji e o B2 43 2 T~ TV 4% 0.712 0.270 6.954 2.039 1.201~3.462 <0.05
AR T 78 MRk 1.319 0.291 20.601 3.740 2.116~6.612 <0.05

R4 R0 90 TSR A 3 4F S JCE LA R Z I R A7

Table 4 Multivariate analysis of 3-year disease progression free survival of 90 hepatocellular carcinoma patients

I A5 L P 2R bH i Wald {i JAUR L 95% ] {5 X1 P1H
N IR S S B>40 U/L 0.786 0.377 4345 2.194 1.048~4.593 <0.05
Ji g B 23 2 T~ IV 9 0.778 0.352 4.894 2.177 1.093~4.336 <0.05
AR IR T 2 1 78 i AR IA 1.074 0.344 9.759 2.927 1.492~5.742 <0.05

R FE AR 4 9 R 0.1120.01, 4.28+0.43, 4.19+0.22,
0.44+0.01, 0.25+0.03, 0.68+0.04 F1 1.01+0.09, 1.02+
0.15,1.00+0.06, 1.01+0.09, 1.01+0.08, 1.15+0.02, P
A, Z 58 A %2R L (1=10.19,7.14,13.79,
6.37,9.42,9.61,P<0.05) .

Western blot % 45 3 i 7 : Huh7 40 il GRP78-
shRNA ZHFIXT E-shRNA 21, GRP78.,p53.p21.CDK2,
CDK4 .CDK6 & [ 1 AHXf 2 i5 1 43 1l 4 0.45+0.01,
1.98+0.05,2.31+0.12,0.75+0.03 , 0.69+0.04, 0.82+0.03
F11.01+0.05,1.03+0.01, 1.00+0.02, 1.00+0.01, 1.01+
0.02,1.00+0.03, P4 b4, 22 AT 2# 3 L (1=
11.07, 14.56, 11.30, 11.29, 10.55, 11.37, P<0.05) .
Hep3B 41id GRP78-shRNA ZH X} HE-shRN A 41 ik
F&FR 3 5 M 0.61+0.03, 1.98+0.16, 2.55+0.12, 0.85+
0.03,0.78+0.01, 0.54+0.02 F1 1.00+0.03, 1.05+0.02,
1.05+0.01, 1.05+0.02, 1.00+0.02, 1.00+0.02, % £H [+,
2SR R X (1=10.97,13.40,12.35,11.06,
12.45,13.78,P<0.05) .

i CHALS % i 48 A 1% 58 A1 p53 . p21 .CDK2.,
CDK4 . CDK6 & PR I8 1 283k 1 52 i)

HA15 1C50 52 5 45 5 & 7 : Huh7 . Hep3B 4l Jif
48 h 1C50 4314 9.98 pmol/L ,13.70 pmol/L.

43511 9.98 mol/L F113.70 wmol/L HA15 /£
Huh7 . Hep3B 4l Jfd , 2 fifd 38 7 55 5o A6 I 45 2R B /s
HA15-Huh7 400 F11E % Huh7 4001 24 .48 .72.96 h i
FfLH B 63 50 h 112.819%+0.27% . 154.71%21.45% .
237.66%=16.77%.294.40%=14.92% F1 133.67%=0.49%.
352.93%=+2.31% . 557.17%+4.89% . 662.60%+13.31%,
P LU, 22 A Geit 27 38 L(F 4,=766.800, F =
518.200, F ., =133.300, P<0.05) ; HA15-Hep3B 4l }J

HIIEH Hep3B 4 1348 b5 70501 0 121.27%+2.32%
203.85%+3.18% . 240.80%+3.02% . 286.50%+7.10%
$1239.14%=1.02% 362.00%=5.44% .539.37%=+10.80%.
694.79%=17.13% , 37 LULAL , 22 RA G 2E R L (F =
594.300, F ;,=317.900, F ,,,,=78.600,P<0.05) .,

qRT-PCR £ | 45 L & 7R : HA15-Huh7 4 Jifd #1
1E % Huh7 402, GRP78 .p53 .p21.CDK2 .CDK4
CDK6 mRNA [ AHXT 35 43514 0.270.05, 3.64=+
0.28,4.13+0.41, 0.51+0.07, 0.39+0.03, 0.17+0.02 I
1.02+0.14,1.00+0.03,1.00+0.05,1.01+0.08,1.01+
0.09,1.03+0.17, Wi LA, 2 A G2 # 3 L (1=
5.00,9.25,7.63,4.73,6.82,5.01,P<0.05) . HA15-Hep3B
4} FN TE % Hep3B 21 AL iR $8 4553714 0.28+0.03,
3.49+0.78 ,4.31+0.53, 0.38+0.05, 0.3620.04,, 0.24+0.03
F11.01£0.11, 1.03+0.18, 1.01+0.08, 1.00+0.06, 1.02+
0.15,1.00+0.06, P& LL# , 22 A Gt L=
6.26,3.08,6.21,7.97,4.26,11.08,P<0.05) .

Western blot K 25 5 5 7 - HA 15-Huh7 41 it Fil
1E % Huh7 408, GRP78 . p53.p21.CDK2 . CDK4,
CDKG6 Z [ (1% A XT3k 5 43 51 0.52+0.05, 1.94=+
0.08,1.58+0.02,0.89+0.00,0.86+0.02,0.74+0.01 7l
1.02+0.03, 1.000.03, 1.02+0.02, 1.04+0.03, 1.00+0.01,
1.01£0.02, P77 U8R, 2 R 8 a gt 7 L (i=11.54,
10.28,11.03,12.81,13.67,10.09,P<0.05), HA15-
Hep3B 4H ffd #1 1E % Hep3B 41 Jd 1= iR 8 br 43 51 A
0.57+0.02, 1.67+0.04, 1.410.04, 0.82+0.03, 0.70+0.02,
0.7420.01 1 1.03+0.01,0.98+0.03, 1.00+0.03, 1.03+
0.03,1.01+0.01,1.04+0.01, P L85, 2796 50
24 X (1=10.81,11.54,12.26,13.62,14.23,10.17,
P<0.05),
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