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Abstract
AIM: To investigate the expression of MT1E

mRNA at different stages of liver cancer
development and its biological functions in
hepatocarcinoma cells.

METHODS: Rat hepatocellular carcinoma (HCC)
models were induced by diethylnitrosamine
(DEN), and the dynamic histological changes
of liver tissue and the differential expression
of MT1E gene were observed after the 4™, 8",
16™ and 20™ weeks. Two siRNA targets toward
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MT1E gene were designed, recombinant plasmid
was transfected into HCC cell line SMMC-7721,
the gene expression of MT1E was determined
using real-time quantitative PCR, and the cell vi-
ability was determined by MTT assay.

RESULTS: At the 4™ week and 8™ week the
major pathological changes presented inflam-
matory changes in liver tissue, after 16" week
presented typical proliferation changes, until
20" week developed into HCC. According to the
gene chip results, the expression of MT1E was
increased significantly after 16" week, with sig-
nificant difference compared with control group
(gene chip reading: 11524 vs 5462). An effective
siRNA target sequence in MT1E was got, the
gene expression was decreased greatly at the 72
h after transfection compared with blank control
group and negative control group (0.38 vs 1.00,
0.93, both P < 0.01). MTT assay result displayed,
the cell growth and proliferation were depressed
obviously when interference target was effec-
tively transfected 144 h (0.1700 £ 0.0313 vs 0.5748
+0.0480, P < 0.01).

CONCLUSION: DEN-induced rat HCC models
were established successfully, the expression of
MTI1E is increased obviously at the later stage
of development of HCC, perhaps related to the
malignant proliferation of tumor cells.

Key Words: Metallothionein 1E; Gene expression;
Biochip; Hepatocellular carcinoma; RNA interference
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Wu et al FF 50 &I,
MTIE# &%k 5
S W 43 Fe
A5 2 EAE.

B 2R ¥ S B EEANSMMC-772 1A & 20 fe
B, LA EE FPCRAMMTIERA B 6 &
ik, MTTEAE W) 4m fien £ K 3G 78

Z£R: KRN EELL, 8 wkitFAR T &4
A KMRE, mE16 wkis ZIL I A 6938 4
FaE, 20 wkig ©AFLE AT miesE. MTIE
AR AZB6 wkig £ AR Z3g e, 53t
YodR £ 5 B 5 (i 40 11524 vs 5462). R
J5 £ ZIMTIEA BIRNATF 69 — A A sk de 5
3], WA 472 WGz R A 6 A ST G AR
20 15 1R 3t B 28 9 B %4%(0.38 vs 1.00, 0.93,
P<0.01). 5 mMsfRais, AKX TFHiesd
144 hg mie ey £ KIG4F3] T W 240 4]
(0.1700%0.0313 vs 0.5748+0.0480, P<0.01).

it R B A DEN A X FA & R,
MTIER B f£ AT A9 6 Ak 9 251 3,
F B Ak 5 M e BRI %

X ERMERIE BERE;, £YHhR; FFE;
RNAF#

BXIT, HEE), V)V, 298, tBR , RO, SIE. MT1EA
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Ji A PE T (primary hepatic carcinoma, PHC) &
B = RSV 2 —, g, MR
13J7 NFETPHC, (54 A PHCHIL T N KL
43.7%. KEIIWIFRY, FEPHCH KA S K e
R AEAEE 2 AN EE ) RIA . Horp, At
S S5PHCI R R O T R SR AR,
A Y — 8 2 R I8 P I L R 5 PHC I G &
Rk — B WREIT. FA TS 4 AE U A 9T,
RIN—HEAE = £ FE WA (diethylnitrosamine,
DEN)JT5'F K MPHCIE BG4 b B W 3k F il
FIFED, HA 45 4 8% 85 A 1 E(metallothionein
1E, MTIE)", 4R, [ A ZM6MT1EZE AT 40 i
R AR A WS D RSO FSCEDEN
R K BB P MTIER L, JFR AT
MT LE7E - 40 B b ml e (R 2E )2 g, DA
MT LEAE e 40 i o 76 .

1 RRTSE
1.1 #H# & Wistar K, I 5100-120 g, 30
B B PR 2 R 27 SER Zh ) vh . B G

0 2 g SMM C-7721 JH-Ji 41 B AR I 1) o [ R 27
B AN T, B Y3k KypSilencer™2.1-U6
neoJifi(Ambion/A#]); BamH 1 5Hind TR
il V) (Ambion /A wl); Uk 44kl 5 £
PureYield"™ Plasmid Midiprep System(Promega
Awl); MTIESE B FIRN A 51 43 5l Ay
(1) AAAGAGTGCAAATGCACCTCC, (2)AA
ATGCACCTCCTGCAAGAAG; H:H s 44X
HGenePluler Xcell™(Bio-rad/A#)); MTIEH:
DA 6 20 % (19 S INF 2¢O 7 SR T-P C RS I 51
Yl F#HfGCTCCATTCTGCTTTCCAAC,
TWAGAGCTGTTCCCACATCAGG, ¥
B K 277 bp; GAPDHMN 33t A
Sz 96 G E mRT-PCRE MBI 4 N L
T GAGTCAACGGATTTGGTCGT, Fijf
TTGATTTTGGAGGGATCTCG, 4 4 (K- &5
238 bp; L9t E mPCRIAHI £ b TaKaRa 2 7]
fISYBR Premix Ex Taq(Perfect Real Time) i A1/ £1;
SEIN 8 i P CRIXHRotor-Gene 3000(GENE
A T)); BEFRCABIO-TEK 2 7] (R EIx800 7.

12 7

1.2.1 X RAF AL R 6 ) & BENL > M IEH 4110
W EREA120 0, IEH 4K RUR IR, Gt
KR E A 8X10° DEN(W [ H [ Rl bt
A 5 RS KR, 3520 wk. 3L 530
T A4, 8 16JFR A2 HOR R, HoAth H-ye it
B 55 1E 4K R 2220 wicRBh Ak oE.

1.2.2 BRI &SI TSI, R4
B3 et L 265 7 S ) T 2 20l 9 4 2 A T
HE 44 5.

1.2.3 %R Ml BUE R A2 Bkt
EE A ™ ) JH A 2R sl A 2 - TR Lz o AR 7
FMALUERNAJG, HEEEND b 2 KoEE
Bt A= )08 Rl 3T A ffymetrix rat 230A
GeneChip.ts Kzl

1.2.4 RNAF#AEM: (1) NGenBank# 4 7 b
HRIAMTIEZR K I mRNAJFH (%5 N
NM _175617.3), FfffikcdsX. 2Q)EXMTIESE
FHFImRNAF 5 fcdsX, N AmbionZ 7] {4k
fRISIRNABE VA B RNA TR F 5 (K2 421
bp), HHATBLASTLILXE, LU e T4)7 41 4
S RIS, AREANE A A R A B A
25 SN FORL IR P8 (5 1E . ORRNA TP
Y 5BamH 1 5 Hind TFREIPE P DI BERE DA A,
K S 464 bp), %74 tHinvitrogen i3\ &
J. (3) B B 1 TRl — T H A A5 F 1 P 4% P
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B 1 KRRFFESMA. A: %4 B: 15184 wkf; C: 15188 wkf5; D: 151816 wk/5; E: 151820 wkfg.

DNA, B k&6 oG, B4 2%BamH 1 5
Hind XU (FpSilencer™2.1-U6 neo 5k,
HEE GBI KA HDHS o b . (4) AL ki £k
JAT o K8 5, 1 TORL Ak AR A 20 4y
R S RNATHUT S I H AL 5Ok, Z22DNAJ
FPUGUE)S, FiBE0.1 /L. (5)H L R M {0
AR ASMMC-772 L P 4 i, sk &R
80 pLEAFHRL(0.1 g/L). 400 pL4H 2 X< 10°
AL, VLA 2R I3 ) 1640700 B 77 41 ). [HI i,
L2 A FRAL( 22 B 1 7K) 5 B PR B AL (M 1R
WL A S IMERIBTRD). (6)HH %), TR T6
mL & A= ML R 164055 IR, — 20 A 296 4L
e, 23924, 720 144 WS #ATMTTRD; —
A MAFN6 LT, 72 h)E HEHUIL B RNA, 34T
SER 5 8 FRT-PCREGM. T 41 fedd 124 h
Je B A GA18 (WK 400 mg/L) (185 F7 i 14T 8%
FE (DMTTHM: HMMTTRN, SEAFEATAT
WA~ AL, (8)LIN 2 E ERT-PCREII: H4
HeYe72 hJE g e st ok, H TRIzo A HUH:
MRNA, #5280 pg MRNABE T [ 5%, 1
LS e 7= ) B, F TaKaRaA 7] [FISYBR
Premix Ex Taq(Perfect Real Time)if il &2t/ T4%
LR 2, LA LLGAPDH N N B A X 2
EEIHT. I ONAR R A (GETE25 pl): THEER
7%7K9.5 uL, SYBR Premix Ex Taq(2X) 12.5 pL,
b RIS I(445 umol/L) 2 uL, RT/# 1 pL.
P19 RN 46k 95°C X 30's; 95°C X5 s; 60°C X 30
s, 40 MIEFR. 45 5L LR FHAACTE N LA 3 .
Gyt AbTR JE DR P B (0 B e A D 3R
R In) 85 DA K 5 B (1) U7 5 2% Affymetrix
GeneChipMuli FIE AT vl & R R
FHSPSS12.0%k A i) J5 225347

2 B8

2.1 KRB A A AR R F) A 20T R % 22
A FIE IEH AR U T 28 40 05 9 B A 7
BIER (E1A, E2A). 620 FEA T, BrEfid.

8+ 16JH K& AbHE2 KB A B 19 A AMET 2
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S AR e B s K ot i e 850 4, 12
SR U 20 2303 2O 4% 25 L 34 2 IR L V4 i
T BARFAE. 848, THAESMIL AR R, RIRDE
T, B R CR N 6B T, /N e
JH- 4 MV, B /KR AR 1, 2 RE AR a2 i (]
1B, EI2B). 5584, Ik i S WG 20, FE 40/
MK S5, 68N, A MK REARPE 5 20T 4
i 92 3 A BR A S B S, R DL IR BE, 4N
M5 LR EL(E1C, E2C). 168, FFE Ak
AW HEOR, RIMK A 451, FARKNA—; b
BER, o7 WA IR AR A5, 45 P 40 B AR AT
IEER, F L A, R AU S 2 A S
P 22 24H(E 1D, E2D). 55204, AR
BFERR, KA KD AL, JrAn
TEHAE, BHARAE0.1-1.5 em [H)ARZE, [ £EAT
MBS (EI1E, E2E); JG8 N, Al AR A i
ST A0 e, e A BB A —, AVERRIE /N
S, TETR YL I A0 0 A% WA I A ) LM E A,
P A0 FRURZ PR/ . AN —, g Bk A 22 4y 3
LEEN

2.2 RAMBHALERT RRNERXAAAR
8938 G A 25 R A K B A BRI S Y
IEH AL, I R b D)™ 1 2 21
ALY, HTRIZo IR AR I ZURRNA,
28 A 5 T BE D 5 S, TR BERN AR R
A0 ngiB A, bRyt b i mal. A4
8. 16+ 20 wk. RNAZLHI )5, #1TAffymetrix
rat 230A GeneChipfr(FL55K 45 )7). MTIEZE: D
T IE 5 23 5 AT B I Rk K, SR
B Rk B S B0 b 5462, fEIHE K
IRII(ERA. 8IS, FRILABAH 2, KD
J R I B (8 280 h 664914285, {H FIjik
Ja W16 20, RIS B N, FEBLS A
TP RIE GO ) A 11 5248114 639.

2.3 RNAFH#aFE4&M EXMTIEFKRNA T
PR S B R, 4 BLASTHON S A1
F2ANE A, HHLEE L 572 W& SN 5Ot E &
RT-PCRAZH, JAT Hr—ANEE O A A R,

| BN

AXAKKAE
5] JIDEN K& &
RN S TG R AR
A, AARGEH K
M5 RNAIZ R A
EZEMNFE, &
ZALA T KR
B R T4 R a2 p
R E B EAMTI1E
A ey Ak AL,
VA B e AT 95 2
JeSMMC-7721
Lig ¥ N $ )
RZBIHE, 2
B 5% 4m o 2 K 38
M Hem, AHE—
FRFELAR £
FF 5% 4m oL P o A
WA,
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| B3E XA

ARt —F
% TMTIE &
&Y o B ¥
SR PEYF
k. LR KRN,
MTIE# & k& &
5 B 5 0 R B
A%, 4.5 K&
fa e ey kKA
Finta k.

2 AEHERFFADRER S MEZ(HE x 400). A: IEH2; B: #iH4 wkf5; C: #5188 wk/F; D: #5516 wk/F; E: #5520 wk/F.

EBERERNRERMTEERFHRESINFEAREISEENSN AE » = 4, mean

paxi:) 24 h 72 h 144 h

TEWRA 0.7280 +0.0750 0.7808 + 0.0639 0.2310 +0.0938°
BRI IReA 0.6490 + 0.0155 0.4038 + 0.0803 0.5748 +0.0480
RNATFHE 0.5578 +0.0397 0.2950 +0.0792 0.1700 +0.0313°

°P<0.01 vs BEIMITIBZE.

3 MTIEERY &)
KR IEEERT-PCR
HIMEESR. 1: DNA Marker;
2: ZS S BEZHGAPDH; 3:
22N IRZAMTLE.

F5) HAAAGAGTGCAAATGCACCTCC, T
PR (LS 0 IR AL 2 8, GAPDHZEK y Py
Z, AT AACTIE AT, 45 3R W], SMMC-7721/1F
8 A0 I h AR L P MTLESE R T35 4172 hi,
MT1EZE R (1) 4 A e s o0 4 5 B P i 4
B 3 F441%(0.38 ws 1.00, 0.93, P<0.01). 3™ #7448
L R B L VKRS G, EAT o By e P (513).

2.4 MTIEXA B F 57 & 4% 2 ) 5T 5 4m o A&
¥ 380 Heh N HMTTIER A (A0 B2 . 9]
PEXT R ZH . RNATHRA4ISMMC-7721 /119 41 Ha
AR K. &2 IRE A LI 45 R, 25 (0

HEAAE H 3 4 144 hE A IMT T ) WO {8 W
BEAIG, 3X ot T M /e i 424 WS BRI T &
G4 1891 A 52 (A e Yo TR 1) 440 JH0 2 K A 410 1
ERT) IR AT R %, Bl AL 7E
144 hf5 2 BN EAHER, MRNATH4L
UG (RS 45 A — 20 R R, BRI ARNA
T-HE5 1S M T 1B R Th 6 TR 1) A= 402 350,
RI7ESMMC-7721 ffF 40 i - M T 1ESE R 1) A= 4

S IRE ] BS540 M AR e (K D).
3 111

DENZ PR SR K40 27 #5500, oA I e a8
FEEINE, W TPHCE AL (¥ %, (HIR
REE R B B ml. AUE SR . &
MIREE RIFR BB B IS SRR
IRk, X ] RE S aGBE 8], T 3, shadh
A KR — BN IDENE & 1)K R
R U 4l Mo o 2, o AR e 3 D J0E I
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mRNA KA i, 121 2 2 /0 0 B 1 i 1)
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SEAT 77 1R S 7 1R, A R (R AT 5 A
BRI T M Y ERNA TS, 4i
0 e 00 AT I DA e G b WU 2 b Ty 1
SIRN AR eIl 5 A 3R 2 (1) B etk
A I SiRNA; ()3 1 Kyl kL 54 e 5 B4
A ()M B R G G A . BATTAR
P siRN A BEE UL, R AL 8 F 1 M TILE
SEPRI 2N B0 R4, 20 S0l I P TR ) e 5 LG e 1)
J7i%, K AESMMC-7721 92 40 M 7= A R 7 Pk 1Y)
siRNA, Jfi i SEI 5% 06 & 5P CRA I 4 5
MTI1EZEFImRNA P RIA KT, 45 FAESEAE2
Fot L “AAAGAGTGCAAA TGCACCTCC”
BB R 80CR B i (T35 60% LA ), W] T e 48
WD RESLK:. N MTTE, XM TIEZE R T
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20 i P A 2T T SRR P AR S LT BR AN )i
JH-J 40 0 PR) A= KA 38 W 58 e e
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JLvm s 15 P9 40 10 20 P A O
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mE FEZ BH XWX

ISSN 1009-3079 CN 14-1260/R 20094 AN )t Fi A N JH b a4 i

o ‘Yﬁﬁ o

2007 + A # G 2 MA LRI A ket 544

prom TR ,?\%&E!Ifiﬁm %uﬂ?
’ HE SN2 BEER HE IREE BREXR
1170 JOURNAL OF GERIATRIC CARDIOLOGY 19 44 -0.98 0.059 44 -0.89
G275 WORLD JOURNAL OF GASTROENTEROLOGY 4431 1 3.46 0.745 10 0.38
G803 FFAE 467 28 -0.53 0.537 17 -0.01
G938 EPRITIRAS 521 25 -0.48 0.386 32 -0.29
G415 BRI EIZRE 654 20 -0.34 0.520 19 -0.04
G939 EfNIIEHRAE 662 19 -0.33 0.480 22 -0.11
G501 IBERAFABRZYE 497 26 -0.50 0.318 36 -0.41
G291 IBARERIAE 689 18 -0.31 0.455 25 -0.16
G658 IBAREZA 1169 13 0.18 0.233 40 -0.57
G257 IBERPIRIZLRS 651 21 -0.35 0.367 34 -0.32
G855 IBERSEHRATE 292 36 -0.71 0.394 30 -0.27
G261 [z AT 866 17 -0.13 0.474 24 -0.12
G293 IBPRIDR 7R 341 34 -0.66 0.347 35 -0.36
G491 ILFILIMERNE 157 41 -0.84 0.110 43 -0.79
G662 ANRBEERNT 276 37 -0.72 0.318 36 -0.41
G746 ARG 297 35 -0.70 1.100 3 1.04
G190 HRENETE 2353 5 1.37 0.568 15 0.05
G800 SRz 376 33 -0.62 0.372 33 -0.31
G326 BRFATRZRE 468 27 -0.53 0.399 29 -0.26
G451 WCBCRN N2 84 43 -0.92 0.230 41 -0.58
G083 INFBIIERAE 214 40 -0.78 0.206 42 -0.62
G419 IV HE 467 28 -0.53 0.419 27 -0.23
G260 IONEZRTS 523 24 -0.47 0.392 31 -0.28
G610 BRI 223 38 -0.78 0.282 38 -0.48
G234 PEIXEE 869 16 -0.13 0.521 18 -0.04
G422 PDENIIE R 223 38 -0.78 0.503 21 -0.07
G267 PESLARRZRG 2121 7 1.13 0.601 13 0.11
G211 PEFERRZE 1284 11 0.29 0.931 7 0.72
G203 PEIVEEESI BT 616 23 -0.38 0.599 14 0.11
G633 PEICREF 449 31 -0.55 0.478 23 -0.12
G119 PEBEIE 643 22 -0.35 0.411 28 -0.24
G231 AT ZS 2746 4 1.76 1.056 4 0.95
G235 S IMERG 982 15 -0.01 0.757 9 0.40
G639 PHEEFZRBHERAG 143 42 -0.86 0.235 39 -0.57
G876 HEZF D NIEREAE 465 30 -0.53 0.431 26 -0.20
G150 B FESAZNE 1010 14 0.02 0.510 20 -0.06
G155 PRI GBIz 1548 9 0.56 1.032 5 0.91
G156 OHEPRIZNTS 3238 3 2.26 0.847 8 0.57
G161 SRS 1477 10 0.49 1.018 6 0.88
G285 HEBIENERS 1271 12 0.28 0.607 12 0.12
G168 PSR 2249 6 1.26 1.123 2 1.08
(G892 PHEINERBZZE 384 32 -0.61 0.568 15 0.05
G170 PHENMERFE 3705 2 2.73 1.217 1 1.25
G172 PEMRZAE 1632 8 0.64 0.633 11 0.17
IIE 994 0.541
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