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R
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"l ); SZBf P % F & PCR X 4 Rotor -Gene 3000
(GENE A l) ; FFR{Y K ELX800( BIO-TEK 23 H] ).,

EE YL R SMMC-7721 JHFE 4 i ik (1 1 op [
b B b A0 iy ) 5 % e 8044 R pSilencerTm2.1-U6
neo Jik7 (Ambion &%) );BamH 1 5 Hind 11 BRIP4
NPT ( Ambion 23 7] ) 5 JBkr 4 £k 57 & PureYieldTM
Plasmid Midiprep System(Promega 2\ 7] ) ; SZ I 4¢ Y6 &
H PCR {77 & (TAKARA, SYBR Premix Ex Taq:Per-
fect Real Time),

IFRD1 & [H ) RNAI #2551 43 5] 4 : AAT TGA
AAC AAT GAG CCA TTG;AAC TAT ACT CAA CTC
TGG AAT;AAA TGT ATT TGA ACT TGG ACC,
IFRD1 & Al P80 1 52 5 9 % 7t RTPCR Al 5|
Yk FIE GCC CTG GAA TTG AAA GTG AA, Fiiif
TGG GCA TAT GGT CAG CAG TA, ¥ W= H K &y
299bp . GAPDH [N Z:JE [K] 1) S 28 Y 7 7t RT-PCR £
W) R WS84 h :GAG TCA ACG GAT TTG
GTC GT,TTG ATT TTG GAG GGA TCT CG, ¥ #4r~
P Bk 238bp.
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£1%F IFRD1 5: (5 ) mRNA JE 5117 cds X, v
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DR SR AT R R

MTT K3 8 H MTT K (3R
490nm) , BEFEASEA TR 4 A5 AL
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SEHG A B 2ug AL RNA JEA7 R 5%, DL
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Ex Tag (2x)12.5uL, I . F#g® (%
Sumol-L™) 2L, RT =4 1l ¥ 34/ 4%
14195 JiFx30s;95 JiFx5s,60 FiFx30s,40 M
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FHET 14%R9 B e RGeS H L 80V HIL S, HY
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b, I DLBR PR YR AT, 4R HE S B B R AL (O
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T A0 RIS A R — A RE B /)N A L R R R L300
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X B8 SMMC-7721 fOEFE ], 141 OD {H & i
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%0 BREFREMAE RNA EIESE (ODy ) GAPDH JEPH iy N2, i#F4T CT 4047 ), ULIE 15, 4%
wmeE BEEHH(ODg) Wl £ RNAI LA 8 2, 15 A H B R UT#K; RT-PCR 1Y
@3  1d 3 6 1d  3d  6d Py lA LA 14,
Ew# 0965 0721 0232 0189 0176 0.025 S 22 it RT-PCR HL Ik 45 31 WLI&] 16, PCR
Mitd 1084 0687 0903 0104 0133 0.059 PRI 2T Gy i S TR A — 2
IFRDL % 0936 0625 0455* 0071 0136 0.045 = i »

E:x AR, 374 B F ) (P<0.01),

*3 hiRERESME RNAI FREE(OD,y)
#o- o) B I B3 2 (0D ) AR E
205 1d 3d 6d 1d 3d 6d
Ed 0728 0781 0231 0075 0064 0.094
Mk 0.649 0404 0575 0016 0.080 0.048
IFRD1 % 0581 0.370 0.307* 0.024 0.101 0.009
Ex S IMAR, 3 7E 2 234 (P<0.01),

TEEZK HARFH 4 (T H 45 : 30271576 ) 1 7%
BYF, AT EERD B L K 2 e 3 RS A%
DK A1, KA Affymetrix Rat 230A GeneChip
SEF AN T 2 AL e (DEN) BIHigs S 19 K U K
ANRNAST A e H A TR 25 R R B, 5 IE# R
B IE B4, #E = Z BE 0 A I (DEN) BT s 519 K B
JHRgEE b, BT R R R R Rk iy B, R B I
PR N T I B LR AR (2T ) 2

iE 4 qﬂmﬁﬁ?ﬁ?ﬂiﬂﬁ! RNAl EEE"J%*HX‘I%&]‘&% Eﬁ—Fﬁgj[3~A]o *{TL\%&: mﬁl\jcmj( , ﬁ%% [/\/{/?jzﬁ}l:gi,jt
AL IFRD1 £ e sS4 & LR R A, Bl e [ 5 R 4 4 (35
g -+ 18 £ o
- o FI4475 30672574 ) JE 1 T ML K921 2
RNA 3 oie T 4R 5 2 1 BRI A2 P 9 1SR FEL T SMIMIC -
homsoence

| 8 "a i A = 7]

& 14 LRSS E R RTPCR By 18 h £
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B 16 RT-PCR =4Ik R
7B ¥ % — kil h Marker, % =3k if 5 GAPDH(238bp), % =
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& 15 IFRD1 EFEEBFEE 72h FHFHAE
EA T MERAEZ A S A AT O3 EL GAPDH | FA %t
P840 GAPDH . T #5-7| # 4 /& GAPDH .= & *f B8 41 IFRD1,
FA M AF R840 IFRDL. T4 5-31 45 4 5 IFRD1,

7721 HMfIRE , R RNAT SFE AR T RIS, Z IR ER
SR IR R B, AE 50 2P EE D Hr, IFRDY Sk [
FIR UG |, T 4 R A 1456 52 31 ™ 52 i, R BT
e 24 L ) 0 P 3 ARORSE A S BE DR ) 2Rk, XA
WAMNESEMEE RIS . FATZ AT R R B, ANlA]
By BEIR X IFRDL A — & B R IRAERT, X Rd oy
23R d7 R B9

FHEMK LTI F 1 (Interferon-related
developmental regulator 1, IFRD1) & [H X #& TIS7
(TAP inducible sequence?).PC4 ( pheochromocytoma—
cell-4) A, w7 NGk 792~2931, BRKE
2604kb, & 12 AFh - R bt Y £ 1 BT Hy 453
AN ILBR AL, 43 F 5 50685Da, 1] HL 24 HF SIN3
54, 3L HDAC (Histone deacetylase ) i 144 i i)

75 P R WL N R IAET, IFRDL JE R e R AE N
M2 A K DR PCL2 b 28 21 it 49 Ak o B2 P A i
P4y B TR T e R MR , BEJS AE — FR 9 20 P
AR P S 56 o ok B HAE L A1 A 43k Hh R S A
oL AE M2 4 22 H1299 Fh A HF 7 A ® 20k IR il
I PpH) p53 5 DNA 454 1755 Bax SEA R B 1175
ST @ ] SPL A EE Al Lef-1 i OPN
FLR ) F3h; g T ¥ Beta-catenin/ Tcf-4 #5581
il c—myc A1 OPN 4% 3 D5 76 b 20 g Hh A 20k, X
5 BAR G IRATMEL RN A

HEM AT RE A SRR, Z 4B IFRDL 3455 DNA
B2 1 0% p53 5 DNA X f 4 i 250 15 2 Pl ( Bax
Ml p21 S5 AEE ), M BERR LAY IFRDL A1) 55
XFh p53 5 DNA 254, alXFERAIE . TRy
P53 M TRk ; %I IR A 1T BEAEA [F] A0 24 i e 20 i v
) BT AV FIAS BT TR, DR, IFRDL 3 R A AS ) 36
A IRATRAMIE, S — 2010 T fz 3L I i D) 6g
WA B F RN T 5 & M e 10 & LB, 42
BERT B R IAYT I RE s o RIS  AE—E T A B
I B o I 2 PV FRTAILR ,  vh I 2 0op J
JH-9 97 38
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Role of IFRD1 in Hepatocarcinoma Cells and Regulation Effects of
Several TCM Therapeutic Methods on Its Expression
Liang Chao!, Fang Zhaogin?, Guan Dongyuan!, Hu Wei?,
Dai Xiaoping', Wu Zhonghua!, Gao Bifeng?
(1. Basic Medical School, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China;
2. Medical College of Coloroda State University, Denver, CO 80220, USA)

Abstract: This work aimed to study the regulation effects of several common TCM formula therapies on the expres-
sion of IFRD1 gene in rat liver cancer and its role in growth and proliferation of human hepatocarcinoma cells.
Rat hepatocellular carcinoma (HCC) models were induced by diethylnitrosamine (DEN). The rats were treated by dif-
ferent therapeutical methods, including nourishing spleen and enriching qi, clearing away heat and toxic material,
and activating blood circulation. Then gene chips were used to measure the expression of IFRD1 gene. Two siRNA
targets toward IFRD1 gene were designed. Recombinant plasmid was transfected to hepatocellular carcinoma cell
line SMMC-7721. The gene expression of IFRD1 was determined using real -time quantitative PCR, and the cell
viability was determined by the MTT assay. According to the gene chip results, the expression of IFRD1 was signifi-
cantly increased after HCC formation. All three methods had therapeutic effects, while nourishing spleen and enrich-
ing gi prescription had the significant down-regulation effect. An effective sSiRNA target sequence in IFRD1 was got
by the MTT assay. The cell growth and proliferation were greatly inhibited when the interfered target was transfected
for 144 h. The real-time quantitative PCR result showed that the gene expression was greately decreased 72 h after
the transfection. Taken together, the proliferation of malignant hepatocarcinoma cells is related with high expression
of IFRD1 gene, so it may act as a target for screening and evaluating the curative effect to hepatocarcinoma.
Keywords: Hepatocellular carcinoma, IFRD1, RNA interference, Gene chip, Therapeutical principles and methods
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