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Abstract

AIM: To construct a subtractive cDNA library of genes dif-
ferential expressed in human hepatocarcinoma cell line
HepG2 cells treated with bicyclol using suppression sub-
tractive hybridization (SSH) technique and to clone genes
associated with its regulation effects.

METHODS: The mRNA was isolated from HepG2 cells
treated with bicyclol and dimathyl sulfoxide (DMSO),
respectively, and then cDNA was synthesized. After restriction
enzyme Rsal digestion, small sizes cDNA were obtained.
Tester cDNA was subdivided into two portions and each
was ligated with different cDNA adaptor. After tester cDNA
was hybridized with driver cDNA twice and underwent
nested polymerase chain reaction (PCR) twice, the DNA
fragment was subcloned into T/A plasmid vectors to set
up the subtractive cDNA library. Amplification of the library
was carried out with E. coli strain JM109. The cDNA was
sequenced and analyzed in GenBank with Blast search after

colony PCR.

RESULTS: The subtractive cDNA library of genes differentially
expressed in HepG2 cells treated with bicyclol was con-
structed successfully. The amplified library contained 46
positive clones. Colony PCR showed that these clones
contained 200-1 000 bp inserts. Thirty clones were ana-
lyzed by sequencing and bioinformatics. fourteen known
genes were obtained.

CONCLUSION: A subtractive cDNA library of genes differ-
ential expressed in HepG2 cells treated with bicyclol using
SSH technique is constructed successfully, which brings
some new clues for studying the regulation mechanism of
bicyclol in vivo.

Wang JJ, Ji D, Cheng J, Liu Y, Yang Q, Dang XY, Wang CH. Screening
and cloning of genes differential expressed in HepG2 cells treated with
bicyclol by suppression subtractive hybridization. Shijie Huaren Xiaohua
Zazhi 2004;12(4):851-854

: (suppression subtractive hybrid-
ization, SSH)

HepG2
cDNA ,
: HepG2 ,
(DMSO) ;240
, mRNA cDNA, Rsal ,
cDNA , ,
cDNA
(PCR), T/IA , cDNA )
, PCR
: HepG2
cDNA . 46 ,
PCR , 200-1 000 bp
30 , 14
SSH HepG2
cDNA

. 2004;12(4):851-854
http://lwww.wjgnet.com/1009-3079/12/851.asp



852 ISSN 1009-3079 CN 14-1260/R 2004 4 15 12 4
0 , JM109 ,
( : ) LB/X-gal/IPTG , 371 C 18 h.
, , , ,  pGEM-T T7/SP6
PCR , (200-1 000 bp),
GenBank
, (ALT)
, , 2
, 2.1 mRNA . MRNA
cDNA . ,
) DMSO HepG2 MRNA 4.28 ny
. (suppression subtractive 4.35 g, A260/A280 =1.89. 1.0%
hybridization, SSH) 1990 mMRNA 0.5kb , mMRNA
SSH , 2.2 dscDNA dscDNA
HepG2 cDNA s
, (bioinformatics) adaptor | adaptor 2 dscDNA
( G3PDH
) 28 , 2.0%
. dscDNA s
1 dscDNA
11 HepG2 2.3 cDNA
JM109( ), mMRNA Purification PCR , G3PDH PCR ,
(Amersham Pharmacia Biotech), PCR-Select cDNA Sub- 18. 23, 28, 33
traction (Clontech), 50 x PCR Enzyme Mix. 5nm : PCR
Advantage PCR Cloning (Clontech), High Pure , PCR G3PDH )
PCR Product Purification (Boehringer Mannheim), , 1.
T7. SP6 pGEM-T (Promega). DNA
M1 2 3 4 56 7 8
1.2 mMRNA
(DMSO) 35 mm HepG2 ,
DMSO
, 1 x 107 M/L, 24 h
mRNA Purification ,
DMSO HepG2 mMRNA,
1.3 PCR-Select cDNA Sub- 1 C1-4: G3PDH3’. 5’, PCR
traction Kit., SSH . bR 18. 231\82\8\23:;3\; 52_88\: s G3PDH3’. 57,
DMSO HepG2 mMRNA
cDNA(dscDNA), Tester  Driver, 2.4 cDNA
dscDNA  Rsa I ( 4 ) PCR , PCR 200-1 000 bp
, . Tester , 85
dscDNA , , ,
Adapter 1 Adapter 2, 2.
Driver dscDNA X 2.5 cDNA 30
Driver dscDNA 2 ; s GenBank
PCR ,  Tester dscDNA , 22
(98-100%)), 14 . 8

1.4 PGEM-T

’



853

(GST) : -
1 , - [
M1234567809101112 13
1 000 bp —~ HepG2, DMSO
200 bp~ .2 MRNA :
SSH
cDNA " 30 )
, 413 peR 22 (98-100%)
14 .8 )
1 GenBank 5
14 3 ()
H2A 2 100% . : .
v-fos (Fte-1) 1 100% . (CAP)
1 100% , , ,
1(IGFBP1) 1 100% RAS s
N 1 99% ; ,
1 2 100% , f61,
1 98% ,
10 (EPFP1) 1 99% i,
(RDX) 1 100% .
(vippee protein) 1 99% 2(Mrp2) (BCM) ,
(OZF) 1 99% 81,
(CAP) 1 98% (NK) ,
3 98-100% NK Bl y-fos
5 98-100% (Fte-1):
8 98-100% , ol (2)
, N . H2A
3 . DNA
( ) ‘H2A
DNA =
2 Fernandes et al ™
) , H2A
i [ : ,
A(Con A) DNA
Cl Luetal ® ol
, B1 ,
(AFB1) AFB1 , = 1 (IGFBP-1)
, : (IGF)
s MAPK/ERK  C/EBPb
[16] .
: : , ) IGFBP-1 ,
, - . IGFBP-1
(MDA) (BUN) . IGF-1 / IGF-II ,

(GSH) , o, IGFBP-1



854

ISSN 1009-3079 CN 14-1260/R

2004 4 15 12 4

meo , IGF
IGFBP-1 .3
(0zF) 10
[20-21]
(yippee protein)  Roxstrom-Lindquist et al %
N(CPN) 50 kD 83 kD
[23] [24]
51 CPN
[26-27]
CPN C3a Cba e
C3a Cbha \
4
1 ) ) )
. 2001;36:723-726
2 , . A DNA
. 2001;81:844-848
3 Lu H, Li Y. Effects of bicyclol on aflatoxin B1 metabolism and
hepatotoxicity in rats. Acta Pharmacol Sin 2002;23:942-945
4 ) ) ) ) .
2002;82:958-960
5 , , . -
. 2002;37:412-414
6 Ksiazek D, Brandstetter H, Israel L, Bourenkov GP, Katchalova
G, Janssen KP, Bartunik HD, Noegel AA, Schleicher M, Holak
TA. Structure of the n-terminal domain of the adenylyl cy-
clase-associated protein (cap) from dictyostelium discoideum.
Structure (Camb) 2003;11:1171-1178
7 Hoeflich KP, Tsukita S, Hicks L, Kay CM, Tsukita S, Ikura M.
Insights into a single rod-like helix in activated radixin re-
quired for membrane-cytoskeletal cross-linking. Biochemistry
2003;42:11634-11641
8 Kikuchi S, Hata M, Fukumoto K, Yamane Y, Matsui T, Tamura
A, Yonemura S, Yamagishi H, Keppler D, Tsukita S, Tsukita
S. Radixin deficiency causes conjugated hyperbilirubinemia
with loss of Mrp2 from bile canalicular membranes. J Hepatol
2003;38:551-553
9 Ramoni C, Luciani F, Spadaro F, Lugini L, Lozupone F, Fais
S. Differential expression and distribution of ezrin, radixin
and moesin in human natural killer cells. Eur J Immunol 2002;
32:3059-3065
10 Lecomte F, Szpirer J, Szpirer C. The S3a ribosomal protein

gene is identical to the Fte-1 (v-fos transformation effector)
gene and the TNF-alpha-induced TU-11 gene, and its tran-
script level is altered in transformed and tumor cells. Gene

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

1997,186:271-277

Ausio J, Abbott DW. The many tales of a tail:carboxyl-termi-
nal tail heterogeneity specializes histone H2A variants for
defined chromatin function. Biochemistry 2002;41:5945-5949
Meneghini MD, Wu M, Madhani HD. Conserved histone vari-
ant H2A.Z protects euchromatin from the ectopic spread of
silent heterochromatin. Cell 2003;112:725-736

Fernandes JM, Kemp GD, Molle MG, Smith VJ. Anti-microbial
properties of histone H2A from skin secretions of rainbow
trout, Oncorhynchus mykiss. Biochem J 2002;368:611-620
Erario MA, Gonzales S, Noriega GO, Tomaro ML. Bilirubin
and ferritin as protectors against hemin-induced oxidative stress
in rat liver. Cell Mol Biol (Noisy-le-grand) 2002;48:877-884
Berberat PO, Katori M, Kaczmarek E, Anselmo D, Lassman
C, Ke B, Shen X, Busuttil RW, Yamashita K, Csizmadia E,
Tyagi S, Otterbein LE, Brouard S, Tobiasch E, Bach FH, Kupiec-
Weglinski JW, Soares MP. Heavy chain ferritin acts as an
antiapoptotic gene that protects livers from ischemia
reperfusion injury. FASEB J 2003;17:1724-1726

Leu JI, Crissey MA, Craig LE, Taub R. Impaired hepatocyte
DNA synthetic response posthepatectomy in insulin-like
growth factor binding protein 1-deficient mice with defects in
C/EBP beta and mitogen-activated protein kinase/extracel-
lular signal-regulated kinase regulation. Mol Cell Biol 2003;
23:1251-1259

Lu S, Archer MC. Insulin-like growth factor binding protein-1
over-expression in transgenic mice inhibits hepatic
preneoplasia. Mol Carcinog 2003;36:142-146

Zhang X, Yee D. Insulin-like growth factor binding protein-1
(IGFBP-1) inhibits breast cancer cell motility. Cancer Res 2002;
62:4369-4375

Heald AH, Siddals KW, Fraser W, Taylor W, Kaushal K, Mor-
ris J, Young RJ, White A, Gibson JM. Low circulating levels of
insulin-like growth factor binding protein-1 (IGFBP-1) are
closely associated with the presence of macrovascular dis-
ease and hypertension in type 2 diabetes. Diabetes 2002;51:
2629-2936

Blottiere L, Apiou F, Ferbus D, Guenzi C, Dutrillaux B, Prosperi
MT, Goubin G.Cloning, characterization, and chromosome as-
signment of Zfp146 the mouse ortholog of human ZNF146, a gene
amplified and overexpressed in pancreatic cancer, and Zfp260 a
closely related gene. Cytogenet Cell Genet 1999;85:297-300
Puissant C, Lennaouar M, Le Chalony C, Goubin G, Houdebine
LM.OZF gene expression in growing mouse and rabbit mam-
mary gland and in rabbit mammary cells and Nb2 cells under
prolactin action. Biochem Mol Biol Int 1996;38:543-552
Roxstrom-Lindquist K, Faye |. The Drosophila gene Yippee
reveals a novel family of putative zinc binding proteins highly
conserved among eukaryotes. Insect Mol Biol 2001;10:77-86
Levin Y, Skidgel RA, Erdos EG. Isolation and characterization
of the subunits of human plasma carboxypeptidase N (kininase
1). Proc Natl Acad Sci USA 1982;79:4618-4622
2002;10:73-76

Sato T, Miwa T, Akatsu H, Matsukawa N, Obata K, Okada
N, Campbell W, Okada H. Pro-carboxypeptidase R is an acute
phase protein in the mouse, whereas carboxypeptidase N is
not. J Immunol 2000;165:1053-1058

Erdos EG, Sloane EM. An enzyme in human blood plasma
that inactivates bradykinin and kallidins. Biochem Pharmacol
1962;11:585-591

Belew M, Lindeberg GB, Porath J, Saldeen T, Wallin R. Struc-
ture-activity relationships of vasoactive peptides derived from
fibrin or fibrinogen degraded by plasmin. Biochim Biophys Acta
1980;621:169-178

Bokisch VA, Muller-Eberhard HJ. Anaphylatoxin inactivator
of human plasma:its isolation and characterization as a
carboxypeptidase. J Clin Invest 1970;49:2427-2436



