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Abstract

AIM: To investigate the dynamic expression
of the entire hepatic genome during
hepatocellular carcinoma (HCC) development,
and the clinical values of heat-shock protein
gp96 for early diagnosis of HCC and
estimating its prognosis.

METHODS: A rat hepatoma model was induced
with 0.05% 2-acetamidoflurene (2-FAA) in male
Sprague-Dawley rats. Morphological changes
were observed by pathological examination (HE
staining). Total RNA was extracted from fresh
liver tissues and analyzed by oligonucleotide ar-
ray during liver carcinogenesis. Total RNA was
transferred into cDNA by reverse transcription,
and the gene fragment of gp96 was amplified by
nested RT-PCR.

RESULTS: Histological examination showed
that hepatocytes in rats fed with 2-FAA exhib-
ited vacuole-like denaturation at an early stage,
then dysplastic nodules appeared at the middle
stage, and finally progressed to cancerous nest
tubercles, all of which were highly differentiated
during HCC development. gp96 increased three-
fold in the liver of rats with HCC, compared
with that of normal rats. gp96 mRNA in the liver
of rats with denatured, precancerous and can-
cerous tissues increased compared with that in
normal tissues(90.9%, 100%, 100% vs 16.67%, P <
0.05).

CONCLUSION: Alterations in the entire genome
pattern and gp96 overexpression are observed
during HCC development. gp96 may be a use-
ful molecular marker for early diagnosis of HCC
and prognosis estimation.
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AT 41 i (hepatocellular carcinoma, HCC)/& Hid
B WEBURWEZ R EMER UL R Z G 3. 2
M BEARSEZ BB A R, DR AR DR B A
PRI P B DR 23 BRUVE I 0 s 28 L ]
HOH RS 2 I E DR 4 A KR,
IR 8 14 5 i B0 A, bk DR 4R R R GK % )
FASCM. e BT 1) S 2 W7 TH B2 S b,
- HA S B R b ) LU LR B I
U H A ] — T Mg A B T A ) T L PR
HSPilld £ Fligie 2 5k KB, v 5172
T AR, e SR DRI P A BAE L, 2 5 R
0 M SRS AR T, AR R R A R R
AP, AR 5 R ] 43 S HS P70
HSP90%%, gp96/@ T-HSPOOFK ™. gp967rAs i
PR RIHCCH A H 2% THSP70M, {Hgp9oo
1 R AR R () Bl A AR S HATL R i AN
5. FRATLA2-FA A J K B 2B I 1E B e
B, DUSERZ AT IR A R AL i B 3EAT vy il 1
IR R AR R T RN B AR IA, R
gpO6TE A i AL e A s R R R AU R

1 SRR

1.1 & Sprague-Dawley(SD) K {48 H., i/
TRZE LI Z PP fit, 45T 120-160 g, Bl
WLar 84, BEdl6 . ATiE—4l X 4l g
RS E A (Ferh — 20 £ R B, FH DU 46 S 18]
[ ZE T ER). % HRER S 7 — OmURLARDRE, LR %5 5
5 5L A2-FA AR (R OR A B E R R 10 5, 4%
SCHR[4177 1 4 I A Y, 2 J Ab HE — 21 S 5
BUFH — U BB, B D0 20 JPE 4 34 5 B 2 A
T (HES () S LS )i 4%
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1.2
1.2.1 2 3 ) B HOSE B R RS B RRUBT
fif iR 20200 mgiR & WA A4l B
I g AR A 2B H UL IR RUFLER, =il
TRNAlater™d, 4°C il )5 7 2 W dpe b2 WA,
20°CLRAT.
122 DNA  : DATRIzol 145 AT 41 4UERNA,
TE AU V-2201 BV Mot BT Rl A, 1
Aygoft, KIMRNAZLE 45 B RNAKREE (ug/mg
HLR). alifl )5 & AEcDNA(A ffymetrix one-
cycle cDNA Synthesis Kit)Jf:4litk, IVT(in vitro
transcription) & JlicRNA(GeneChip IVT Labeling
Kit), afifb ) e . Al
12.3 : cCRNA Btk drid J5 1 7=4)
cRNA 5 Fik %15 A (900505-PART K fil 4 HE [A]
20, affymetrix 28 7))HEATA4AL. A28 585, K
WA RGBT 2 RCRNAF Bk 25 S Jan 3k
WRHAT ORI R A, AR & APk
SR 55 22 3o s PR S AR RO R i R A 1) Ak B S
BB S 5. TIGCOSHAFBE T $dE 0 Hr
Ab T
1.2.4 : i gp963L K 4
(NMO001012197), T-551634-2037 5 1% 1R 2 [A]
w5, oA T AR AR RS A R A
FlG . NS gp96-Pl: 5-ACACGGCTT
GCTAAACTTCT-3'(nt1634 -1653); gp96-P2:
5"-ACTA CAGTCTGCGGT CCAAA-
3'(nt2018-2037), =¥ K/N K404 bp. W5
W gp96-P3: 5“-GAATCTTCTCCGTTTGTTGA-
3'(nt1772-1791); gp96-P4: 5-TGCTTCCCGACTTT
CTTTAC-3'(nt1935-1954), § #7=41183 bp.
WNZ 5%, GAPDH-P1: 5'-GGCTGCCAT
TTGCACTGGCAA-3'H5-TGCCDTGAGTGG
AGTCATACTG-3', § 347424104 bp. S 1M B
PCRUAMNE S ¥ FIcDNA N B, § 8T Hh:
94°C 1Az 45 min; 94°C, 30's; 50°C, 30's; 72°C, 1
min, JFIR38K; 72°C A AEH10 min, 4 CRAZ. ¥~
HEP=2620 o/ LI b ik R AL S Be Y o, 7
302 nmeER GRS T A BG4 AL
PAStata7.0%¢ v 3K AR HEAT 23 Hr
R FEH S, LAP<0.053 R 2 547 W M.

2 R

2.1 fE2-FAA
P R, KR A A R AR
A R B 2 2 A R I AR R, A

HSPs
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RT-PCR

gp96

2 ng/L.

1 FESEPFANRES T A ;B: ; C:

B, R, 20 PR R 5T IR A
AR, A0 LK I e Y A R TR B, D HIX A
[ LRGSR, A RZ D2, Rk 40 i
JEUGEIE 3, g1 AR G 6 TR, A% K L A9
K EE G, o WA AR S R o, A AR
HEH AR FAR IR, Az a5k, A et
SRR, R Ee il (1 1),

2.2 JHT
HAP I RRNAL 12 o/LI ARHHEE I FLIK,
g5 AN M AR 2 B e )46 TRV RNV AT 2 1,
TCBEMRIN G . I T s R rp KRR R 3 08 %
(SR A 5L UL 1, 7 T A 1R K B 28 0004 5k
DR Hp, 5 T 6 B L, AT 2 1179619 1 i
(SRAH: Signal Ratio) KT-2f%, 2681~ K81, ¥
BA3TIA B KT245%, 3124 K T-84%. fwA
M5 IEF AR S SCR I W KAl
JLESHAROCIE R 5105 5 SAHOCIE A . iR
A OCHE R . T IE R  HE E DN R R
Bt o 74, s BiEIE R gpoe, 5 IEH KR
Ebas, 745 K ilgp96 L i3 f5 (% 1, £2).

2.3 gp96 PLEAT B
HLART-PCRIT ¥, X KB EA A M gpoe
BRI Bedb AT 1. b 4 R 5 I w vk i kA
B /N—3, PCRZ 410183 bp. 1EAZ MK
B~ i T A g AR DK B MRS Hh P v IR 1) g p9 6 3k
DRI 38 XAy BORE AR A2 RNAQ2 mg/L)5y
FVE10- 1075k, 48 URT-PCRY 15, 755
RNA N2 ng/L LA F I 3] WL BH P X 7 (1412).

2.4 gp96 7E2-FAA
(175 R b, K U A B /e T A 2% 1k AR B
BAME, FEIEH L AR g A 4LR D AR
LA L, gp96k K B (¥4 486 45 W
ANTA], HK H % AR PEA]0490.9%(20/22), JE T
ZH R AR L1352 100%, 1 1E 5 % BK BUCA
16.67%(1/6). 1t I 4 i A A= 728 P 1 1 41 21

- HE EASRE) ERTAGRE)
=8 =2 =8 =2
292 1149 318 1546
559 1821 425 2072
483 1439 234 1464
132 1269 116 629
268 1179 57 767
312 1371 201 1355
gp963E R 1A TLIH th i T 1E W 0 R 4H.(P<0.05).
3 11E

HSPE ARG M AE— L8 R 5 5 T EHS P
BEDRL, e Rk (R AT AR S PR R — 4 R
F, 5Z2MEAERE G, BEER S 1R
MMM iz, B, ZH5EANTS 5 MRE,
ZREGWMAEE, KA E A 1R,
RSN SR BE R R 454, IHSPsHEFR R “ o3
T (molecular chaperone)”.

JI IR 1) R AR R e — A 2 R R 2 P BRI it
T, B 40 S G 5 SR A RN Al i O3 A S b, g —
IR e R A A A A R IE W T A
SCHERARE H S PId It 52 e 3G 5E 5 T 16 2 R
R 25 a0 RS, X AR C-fos.
C-myc. src. pS3FIRLZES. Jt4k, HSPAI i)
T TG IE Rp 53 Bax FIRIE LU ANHI A
EH 26 (0 A s i 0 R TR G, 2 5 R )
KA SRR W ILHSPAE R4 igg 41 41
PRIE 570 E WAL P RIEA R, If HAER
LE g b2 H LR 0 SR LEHSPIY B B Pk, it
i 2 2R H S PEICHARE S P A (R 000 5 1] 56 Jie
R HEAT 2 W ARG TR

BEDRLS it Fe sV 2 R I SE R IR v B
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n
Accession numbers protein SLR( = log,™"?)
BI1274917 Laminin, alpha5 5.9 HSPgp96
NMO031511 insulin-like growth factor 2 3.8 mRNA
NMO012912 activating transcription factor 3, ATF3 3.6
BG376410 tumor-associated calcium signal transducer 1 3.6
BI289940 hepatoma-derived growth factor related protein3, HDGFRP3 3.2
BG057543 tumor rejection gp96 3
AA963751 tumor necrosis factor receptor superfamily, member17 2.7
BM384099 N-myc downstream regulated genel 2.2
BG375362 latent transforming growth factor beta binding protein4 2
NM012967 intercellular adhesion moleculel 2
NM013043 transforming growth factor betal induced transcript 4 1.7
BE099050 nuclear factor L/B 15
NM012493 alpha-fetoprotein 1.4
&%IHE&%? th i 2 S M HE A [ 52 TSR )
Rl ORE S Z IR 7y T 225 B, 1 8 AR 2

ﬁiLEﬁDNAL’MJ PP R) A B T 0 T D) [ s 3
AT AT 0 I WOLIL TR A 5T I AR 48 560 s
JFrREATEHE, ARSI 2 A AR 5 1T SRR i
TG S, SR A AT E s
(R EL 35 RN 23 A, N 1T e 366 PR 471 e T g 1R AT K
KA. S IWFST. Chuma es a/™% 741 534
Joa ol 718 8t e B9 481 B C 0T I g I e g 4 21
TE ik R R AR LB, AR AT A 12 6003 [
954N I R AE B IUTH C CRTYE 995 A v AN ],
HO2ANFERAE R WHCCHIHE R WHC Crp i A2,
AT T 0 i AR 2o A v oK B A L R 3R IA T
Hgp96 i I s Fr He AR AT Lh i o i, INAE
BEFTII28 000N DA i, Japir 20 1179 R 1 i
K245, 2684 K T-84%, Ha R4 ILA732084 2
A B, 13714 Bl F26%, 3124 K18
£, V5 A o AR OCHE R . 555 % A K
L MR OCIE R . P T PIISE R
T R R I oy 145, HorhAuds B IR Rl gp9e.
5IEH KRR, 528 K flgp96 L i 3£%. Tanaka
et al”' Wit Northern blot/M T L1, HABVT IE
AR AEHCC A 412U L, HCCH gp96
mRNA i, FAT# i AAT v rI2% 514, RH
TSR S R A IR RN, I B — B BEPCR
N W BOONARR TR, R T
W ek, 45 RER M, I K ilgp96 mRNAK:
H AR 1/6(16.67%), 2 PEA1°420/22(90.91%),
Jeri AT 2 R A HH R 2238 100%, 5 1EH R LE
A GE T2 8 L (P<0.05). gp96 LU 3 R 1 £
2 5HCCH KA K .
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gp96
GAPDH

183 bp
104 bp

107 10° 10° 10* 10° 10?

183 bp

B 2 gp9ey G HPEE A )R REELLR(T).

AT AR T v A JH 40 P g A2 1) R
A, ep96IZ T i, B IE T AT gp96kik,
H g A8 JF A R 2 ok 0k, AR AR M dlgp96 ik
1O R, $R7R g p96 3R IA I L I A ML
AR L R A

2E o — A 2 BOI R, AR AR
15T B0 W) 75 3 100 50 g 1 DRI 1R 00T AR 40 9 i
DAL f 2R, T A 4 R A S ol AR T, I i
FHH SPOO S 52 41 fd JH 3 T 43 1, AELZE JofJRe 400 e
FHHSPOO0 S RFLL I = 5 P R IA A T ZE R, 5
AR (R ERAN IE 5 TR 2 BT (R A AR T H S POO I &
JM. gp96 A HSPOOZ R ik 171, HEMI i T #0571
X 40 P A Aol R e DR e A AR |
LI, R epo6ik, il gpo6 Il E 11k H
LR 200 0 2 P e A T3 A i 448 4 e
R A4 i, 5 28 2 gp9678 273 T AR K
P BTHC CR AR i AR G 43 1 D e (AT
It gp96 1) Tt ] Be et BUR Y E H T gp9o6 et i
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