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Abstract

AIM: To clone and analyze complete genome sequence of
hepatitis B virus (HBV) from the serum of Chinese patients
with chronic hepatitis B and establish a reference HBV se-
quence for the study of HBV in China.

METHODS: Long-distant polymerase chain reaction (L-PCR)
technique was used to amplify the complete genome of
HBV from 2 Chinese patients with chronic hepatitis B. After
cloning into the TA vector and sequencing, 5 complete
sequences were compared pairwisely.

RESULTS: The 5 complete HBV DNA sequences for G376-
A6, G376-A7, G683-Al, G683-A2, G683-A3 were composed
of 3 125, 3 215, 3 213, 3 182, 3 215 base pairs (bp) and
deposited into GenBank by the accession numbers of AF384 372,
AF384 371, AF363 963, AF363 962, AF363 961,

respectively. Deletion mutation was observed in the pre-
S1 region of the 2 sequences. G683-A2 genome encodes
a truncated form of surface protein of HBV that could harbor
trans-activation effects. The e/HBcAg coding sequences
were well conserved from different strains of HBV. The
defected HBV strain in polymerase coding region was ob-
served indicating the co-existence of wild and mutated
type of HBV in the serum of the patients with chronic hepatitis
B. The X region was well conserved, but there was a variable
region in the carboxyl termini.

CONCLUSION: Five complete HBV DNA sequences have
been successfully cloned, and could be used as the refer-
ence HBV DNA sequence for the study of HBV in Chinese
patients with chronic hepatitis B.

Cheng J, Dong J, Hong Y, Zhong YW, Liu Y, Wang G, Wang L. Cloning
and sequence analysis of complete genome of hepatitis B virus from
Chinese patients with chronic hepatitis B. Shijie Huaren Xiaohua Zazhi
2003;11(8):1083-1090

(L-PCR) .
(HBV) , HBV

2 DNA,
L-PCR 3200 bp HBV DNA ,
TA . HBV DNA

: 5 HBV DNA
G376-A6. G376-A7. G683-Al. G683-A2 (G683-
A3, 3125, 3 215, 3 213,
3182 3215 (bp), GenBank

AF384372, AF384371, AF363963, AF363962

AF363961. G376-A6. G376-A7
, G683-A1, G683-A2. G683-A3
. G376-A6. G683-A2 -S1
G683-A2
e/
, HBV

. G376-A6. G683-A2

’

. G683-A3
) .5
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HBV HBV DNA :
, HBV DNA :
. 2003;11(8):1083-1090 HBV DNA ,
http://www.wjgnet.com/1009-3079/11/1083.asp , ,
HBV DNA ,
0 PCR 2
(HBV)DNA 1979 , 5 ,
, , 1985 (PCR) HBYV DNA
HBV DNA ,
1.1 , , 2
-4, : HBV 2000 Y ()
DNA , HBsAgQ. -HBc. HBV DNA ,
(NCBI) (GenBank) , ,
HBYV DNA 200 -8, 1:1) HBV DNA, -20 C
HBV [21-24].
HBYV DNA 1.2
, HBV DNA 1.2.1 (PCR) etal
, , HBV 5’ -GCC ATG CAG TGG AAT TCC ACA AC -3’(
, (serotype), 5 - S2 3nt ),
(genotype). ;5 -TCT CCATGT TCG GTG CAG GGT CC -3’,
) HBV DNA 3200bp. PCR :94°C 1min,
, 612, 94°C 30s, 68°C 30s, 72°C  30s,
HBV DNA 35 , 72°C 10 mint*-28,
. 1.2.2 PCR 10.0 g/L
HBV DNA : , , ( )
HBV. s PCR , Promega pGEM Teasy
s HBV DNA . JM109,
, , , PCR( ). [29-36]
5%, 1.2.3 DNA PCR ,
) ) 2.3 ,
HBV ,
, , GenBank 7%,
(quasispecies)™], ,
HBV , 2
, , HBV 2.1 ,
s HBV 2 5 HBV
HBV r-201 DNA , GenBank .5
, HBV . GenBank ,
, 1.
, (shift). , 3200bp  .G376-A6. G376-A7
s , G683-Al. G683-A2. G683-A3
GenBank HBYV DNA
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15
GenBank (bp)
G376-A6 AF384372 3125
G376-A7 AF384371 3215
G683-A3 AF363963 3213
G683-A2 AF363962 3182
G683-Al AF363961 3215
2.2 5
HBV DNA
1. -s1., -S2 S .
G376-A6. G376-A7. G683-A3. G683-A2, G683-Al
5 HBV 370 aa.
402 aa. 402 aa. 219 aa. 402 aa. 1
, G376-A6. G683-A2 -S1
.5 -S2 , -
S2 55 16
, G683 G683-A3 G683-Al
K, R.5 HBV , G683-A2
, HBV
(39,401 G683-A2
168
(truncated) (trans activation)
HBV

G376-A6 MGGWSSKPRQGMGTNLSVPNPLG
G376-A7 MGGWSSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWD
G683-A3 MGGWSSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWD
G683-A2 M=----—-———- GTNLSVPNPLGFFPDHQLDPAFGANSNNPDWD

G683-A1 MGGWSSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWD

G376-A6 ----------- NQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTV
G376-A7 FNPNKDHWPEANQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTV
G683-A3 FNPNKDHWPEAHQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTV
G683-A2 FNPNKDH----- QVGAGAFGPGFTPPHGGLLGWNPQAQGILTTV

G683-A1 FNPNKDHWPEAHQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTV

G376-A6 PAAPPPASTNRQSGRQPTPISPPLRDSHPQAMQWNSTTFHQALL
G376-A7 PAAPPPASTNRQSGRQPTPISPPLRDSHPQAMQWNSTTFHQALL
G683-A3 PVAPPPASTNRQSGRQPTPISPPLRDSHPQAMQWNSTTFHQALL
G683-A2 PVAPPPASTNRQSGRQPTPISPPLRDSHPQAMQWNSTTFHQALI

G683-A1 PVAPPPASTNRQSGRQPTPISPPLRDSHPQAMQWNSTTFHQALL

G376-A6 DPRVRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNME
G376-A7 DPRVRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNME
G683-A3 DPKVRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNME
G683-A2 DPRVRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNME
G683-A1l DPKVRGLYFPAGGSSSGTVNPVPTTASPISSIFSRTGDPAPNME

G376-A6 NTTSGFLGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGAP

G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3

G683-A2

NTTSGFLGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGAP
NTTSGFLGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGAP
NTTSGFLGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGAP
NTTSGFLGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFLGGAP

TCPGQNSQSPTSNHSPTSCPPICPGYRWMCLRRFIIFLFILLLC
TCPGQNSQSPTSNHSPTSCPPICPGYRWMCLRRFIIFLFILLLC
TCPGQNSQSPTSNHSPTSCPPICPGYRWMCLRRFIIFLFILLLC
TCPGQNSQSPTSNH

TCPGQNSQSPTSNHSPTSCPPICPGYRWMCLRRFIIFLFILLLC

LIFLLVLLDYQGMLPVCPLLPGTSTTTTTTGPCKTCTIPAQGTS
LIFLLVLLDYQGMLPVCPLLPGTSTTTT--GPCKTCTIPAQGTS
LIFLLVLLDYQGMLPVCPLLPGTSTTST--GPCKTCTIPAQGTS

LIFLLVLLDYQGMLPVCPLLPGTSTTST--GPCKTCTIPAQGTS

MFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFSWLSLL
MFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFSWLSLL

MFPSCCCTKPSDGNCTCIPIPSSWASARFLWELASVRFSWLSLL

MFPSCCCTKPSDGNCTCIPIPSSWASARFLWELASVRFSWLSLL

VPFVQWFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFF
VPFVQWFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLSPIFF

VPFVQWFVGLSPLFGFQLYG

VPFVQWFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFF

CLWVYI

CLWVYI

G683-A1 CLWVYI

2.3

G376-A6
G376-A7
G683-A3
G683-A2
G683-Al

G376-A6
G376-A7
G683-A3
G683-A2
G683-Al

e/
e/
, HBV
. G376-A6., G376-A7 -C A83
, HBeAg

----------------------------- MDIDPYKEFGASVEL
----------------------------- MDIDPYKEFGASVEL

MQLFHLCLIISCSCPTVQASKLCLGWLWGMDIDPYKEFGASVEL
MQLFHLCLIISCSCPTVQASKLCLGWLWGMDIDPYKEFGASVEL
MQLFHLCLIISCSCPTVQASKLCLGWLWGMDIDPYKEFGASVEL

LSFLPSDFFPSVRDLLDTASALYREALESPEHCSPHHTALRQAI
LSFLPSDFFPSVRDLLDTASALYREALESPEHCSPHHTALRQAI
LSFLPSDFFPSIRDLLDTASALYREALESPEHCSPHHTALRQAV
LSFLPSDFFPSVRDLLDTASALYREALESPEHCSPHHTALRQAI
LSFLPSDFFPSIRDLLDTASALYREALESPEHCSPHHTALRQAI



1086 ISSN 1009-3079 CN 14-1260/R

2003 8 15 11

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

25

2.4

LCWVELMNLATWVGSNLEDPASRELVVSYVNVNMGLKIRQLLWF
LCWVELMNLATWVGSNLEDPASRELVVSYVNVNMGLKIRQLLWF
LCWGELMNLATWVGSNLEDPASRELVVSYVNVNMGLKIRQLLWF
LCWVELMNLATWVGSNLEDPASRELVVSYVNVNMGLKIRQLLWF
LCWGELMNLATWVGSNLEDPASRELVVSYVNVNMGLKIRQLLWF

HISCLTFGRETVLEYLVSFGVWIRTPPAYRPQNAPILSTLPETT
HISCLTFGRETVLEYLVSFGVWIRTPPAYRPQNAPILSTLPETT
HISCLTFGRETVLEYLVSFGVWIRTPPAYRPPNAPILSTLPETT
HISCLTFGRETVLEYLVSFGVWIRTAPAYRPQNAPILSTLPETT
HISCLTFGRETVLEYLVSFGVWIRTPPAYRPPYAPILSTLPETT

VVRRRCRSPRRRTPSPRRRRSQSPRRRRSQSRESQC
VVRRRCRSPRRRTPSPRRRRSQSPRRRRSQSRESQC
VVRRRGRSPRRRTPSPRRRRSQSPRRRRSQSRES
VVRRRCRSPRRRTPSPRRRRSQSPRRRRSQSRES
VVRRRGRSPRRRTPSPRRRRSQSPRRRRSQSRESQC

el

5 HBV

. G376-

A6, G683-A2 2 ,

. G683-A3

HBV ,

HBV HBV

(heterogeneity)

G376-A6

G376-A7

G683-A3

G683-A2

G683-Al

G376-A6

G376-A7

G683-A3

G683-A2

G683-Al

G376-A6

G376-A7

G683-A3

G683-A2

G683-Al

HBV , HBV

[41-44]

MPLSYQHFRKLLLLDDDAGPLEEELPRLADEGLNRRVAEDLNLG
MPLSYQHFRKLLLLDDDAGPLEEELPRLADEGLNRRVAEDLNLG
MPLSYQHFRKLLLLDDEAGPLEEELPRLADEGLNRRVAEDLNLG
MPLSYQHFRKLLLLDDDAGPLEEELPRLADEGLNRRVAEDLNLG

MPLSYQHFRKLLLLDDEAGPLEEELPRLADEGLNRRVAEDLNLG

NLNVSIPWTHKVGNFTGLYSSTVPVFNPEWQTPSFPHIHLQEDI
NLNVSIPWTHKVGNFTGLYSSTVPVFNPEWQTPSFPHIHLQEDI

NLNVSIPWTHKVGNFTGLYSSTVPVFNPEWQTPSFPHIHLQEDI
NLNVSIPWTHKVGNFTGLYSSTVPVFNPEWQTPSFPHIHLQEDI

NLNVSIPWTHKVGNFTGLYSSTVPVFNPEWQTPSFPHIHLQEDI

INRCQQYVGPLTVNEKRRLKLIMPARFYPNITKYLPLDKGIKPY
INRCQQYVGPLTVNERRRLKLIMPARFYPNITKYLPLDKGIKPY
INRCQQYVGPLTVNEKRRLKLIMPARFYPNLTKYLPLDKGIKPY
INRCQQYMGPLTVNEKRRLKLIMPARFYPNLTKYLPLDKGIKPY

INRCQQYVGPLTVNEKRRLKLIMPARFYPNLTKYLPSDKGIKPY

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

YPEHAVNHYFQTRHYLHTLWKAGILYKRETTRSASFCGSPYSWE
YPEHAVNHYFQTRHYLHTLWKAGILYKRETTRSASFCGSPYSWE
YPEHAVNHYFKTRHYLHTLWKAGILYKRETTRSASFCGSPYSWE
YPEHAVNHYFKTRHYLHTLWKAGILYKRETTRSASFCGSPYSWE
YPEHAVNHYFKTRHYLHTLWKAGILYKRETTRSASFCGSPYSWE

QELQHGRLVFQTSTRHGDKSFCSQSSG--=============-—
QELQHGRLVFQTSTRHGDKSFCSQSSGILSRSPVGPCVRSQLKQ
QELQHGRLVFQTSTRHGDKSFGSQSSGILSRSPVGPCVRSQLKQ
QELQ------ QTSTRHGDESFCSQSSGILSRSPVGPCVRSQLKQ
QELQHGRLVFQTSTRHGDKSFGSQSSGILSRSPVGPCVRSQLKQ

——————————————— KSGRSGSIRARVHPTTRRSFGVEPSGSGH
SRLGLQPQQGSLARGKSGRSGSIRARVHPTTRRSFGVEPSGSGH
SSGTSSC
SRLGLQPQQGS----- SGRSGSIRARVHPTTRRSFGVEPSGSGH
SRLGLQPQQGSLARGTSGRSGSIRARVHPTTRRSFGVEPSGSGH

IDNGASSTSSCLHQSAVRKTAYSHLSTSKRQSSSGHAVELHHIP
IDNGASSTSSCLHQSAVRKTAYSHLSTSKRQSSSGHAVELHHIP

IDNSA------ LHQSAVRKTAYSHLSTSERQSSSGHAVELHNIP
IDNSASGTSSCLHQSAVRKTAYSHLSTSKRQSSSGHAVELHNIP

PSSARPQSEGPILSCWWLQFRNSKPCSDYCLTHIVNLLEDWGPC

PSSARPQSEGPILSCWWLQFRNSKPCSDYCLTHIVNLLEDWGPC

PSSDRPQSEGPILSCWWLQFRNSKPCSDYCLSHIVNLLEDWGPC
PSSARPQSEGPILSCWWLQFRNSKPCSDYCLSHIVNLLEDWGPC

TEHGEHNIRIPRTPARVTGGVFLVDKNPHNTTESRLVVDFSQFS
TEHGEHNIRIPRTPARVTGGVFLVDKNPHNTTESRLVVDFSQFS

TEHGEHNIRIPRTPARVTGGVFLVDKNPHNTTESRLVVDFSQFS
TEHGEHNIRIPRTPARVTGGVFLVDKNPHNTTESRLVVDFSQFS

RGSTHVSWPKFAVPNLQSLTNLLSSNLSWLSLDVSAAFYHIPLH
RGSTHVSWPKFAVPNLQSLTNLLSSNLSWLSLDVSAAFYHIPLH

RGSTHVSWPKFAVPNLQSLTNLLSSNLTWLSLDVSAAFYHIPLH
RGSTHVSWPKFAVPNLQSLTNLLSSNLSWLSLDVSAAFYHIPLH

PAAMPHLLVGSSGLPRYVARLSSTSRNINYNYNHGTMQDLHDSC
PAAMPHLLVGSSGLPRYVARLSSTSRNINYN--HGTMQDLHDSC

PAAMPHLLVGSSGLPRYVARLSSTSRNINYQ--HGTMQDLHDSC
PAAMPHLLVGSSGLPRYVARLSSTSRNINYQ--HGTMQDLHDSC

SRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLL

SRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLL

SRNLYVSLLLLYKTFGRKLHLYSHPIISGFRKIPMGVGLSPFLL

SRNLYVSLLLLYKTFGRKLHLYSHPIILGFRKIPMGVGLSPFLL



1087

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

35

2.5

HBV X , 5

AQFTSAICSVVRRAFPHCLAFSYMDDVVLGAKSVQHLESLFTSI

AQFTSAICSVVRRAFPHCLAFSYMDDVVLGAKSVQHLESLFTSI

AQFTSAICSVVRRAFPHCLAFSYMDDVVLGAKSVQHLESLFTSI
AQFTSAICSVVRRAFPHCLAFSYMDDVVLGAKSVQHLESLFTSI

TNFLLSLGIHLNPNKTKRWGYSLNFMGYVIGSWGTLPQDHIVLK

TNFLLSLGIHLNPNKTKRWGYSLNFMGYVIGSWGTLPQDHIVLK

TNFLLSLGIHLNPNKTKRWGYSLNFMGYVIGSWGTLPQEHIVQK
TNFLLSLGIHLNPNKTKRWGYSLNFMGYVIGSWGTLPQEHIVLK

IKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY

IKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY

HKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY
IKQCFRKLPVNRPIDWKVCQRIVGLLGFAAPFTQCGYPALMPLY

ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGVCQVFADAT

ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGVCQVFADAT

ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADAT
ACIQSKQAFTFSPTYKAFLCKQYLNLYPVARQRSGLCQVFADAT

PTGWGLAIGHRRMRGTFVAPLPIHTAELLAACFARSRSGAKLIG

PTGWGLAIGHRRMRGTFVAPLPIHTAELLAACFARSRSGAKLIG

PTGWGLAIGHRRLRGTFVAPLPIHTAELLAACFARSRSGAKLIG

PTGWGLAIGHRRLRGTFVAPLPIHTAELLAACFARSRSGAKLIG

TDNSVVLSRKYTSFPWLLGCAANWILRGTSFVYVPSALNPADDP

TDNSVVLSRKYTSFPWLLGCAANWILRGTSFVYVPSALNPADDP

TDNSVVLSRKYTSFPWLLGCAANWILRGTSFVYVPSALNPADDP

TDNSVVLSRKYTSFPWLLGCAANWILRGTSFVYVPSALNPADDP

SRGRLGLYRPLLLLPFRPTTGRTSLYAVSPSVPSHLPARVHFAS

SRGRLGLYRPLLLLPFRPTTGRTSLYAVSPSVPSHLPARVHFAS

SRGRLGLYRPLLRLPFRPTAGRTSLYAVSPSVPSHLPVRVHFAS

SRGRLGLYRPLLRLPFRPTTGRTSLYAVSPSVPSHLPVRVHFAS

PLHVAWRPP
PLHVAWRPP

PLHVAWRPP

PLHVAWRPP

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

G376-A6
G376-A7
G683-A3
G683-A2

G683-Al

4 5

[45-48]

32

MAARVCCQLDPARDVLCLRPVGAESRRRPVSGPFGTLPSPSSSA
MAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGTLPSPSSSA
MAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGTLPSPSSSA
MAARVCCQLDPARDVLCLRPFGAESRGRPVSGPFGTLPSPSSSA
MAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGTLPSPSSSA

VPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETTVNAHQV
VPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETTVNAHQV
VPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETTVNAHQV
VPADRGAHLSLRGLPVCAFSSAGPCALRFTSARRMETTVNAHQV
VPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETTVNAHQV

LPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGGEIRLKVF
LPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEEIRLKVF
LPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEETRLMIF
LPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEETRLMIF

LPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEETRLMIF

VLGGCRHKLVCSPAPCNFFTSA

VLGGCRHKLVCSPAPCNFFTSA

G683-

X
HBV
HBV

VLGGCRHKLVCSPAHATFSPLPNHLMFMSYCSSLQAVPWVALGHGH

VLGGCRHKLVCSPAPCNFFTSA

VLGGCRHKLVCSPAPCNFFTSA

X

1978 RNA

DNA RNA

RNA

’ ’

DNA RNA.

, . 1993

HBV ,

HBV  DNA ,

, HBV P

3’ -5’ ,
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Abstract
AIM: To investigate the new open reading frame (ORF) in
hepatitis B virus (HBV) genome.

METHODS: The whole HBV genome was amplified by long-
distance and accurate polymerase chain reaction (LA-PCR)
method from the serum of 2 patients with chronic HBV
infection, and then the PCR products were ligased into pGEM
Teasy vectors. Five clones of HBV genome were sequenced.
Sequences of our finding were compared with other HBV
genome sequence deposited in GenBank.

RESULTS: A new ORF was found in HBV genome, just before
Pre-S1 region. It was defined as pre-pre-S region. The
pre-pre-S ORF was deduced to be translated with Pre-S1,
Pre-S2 and S gene in frame. Its amino acids sequence
was as the following: MQLITSKLGIIYILCGRLVFYIREKLHAV
PHFVGHHILGNKSYS. There was a TA-rich region before
the ATG of pre-pre-S ORF, indicating a possible promoter
for its transcription.

CONCLUSION: There is a new ORF pre-pre-S located up-
stream to pre-S1 region.

Dong J, Cheng J. Study on definition of pre-pre-S region in hepatitis B
virus genome. Shijie Huaren Xiaohua Zazhi 2003;11(8):1091-1096

(HBV)

4 (ORF),
HBV

ORF

: HBV
(PCR) ,
PCR(LA-PCR) , HBV
PCR , HBV
HBV . pGEM Teasy ,
DNA , HBV

ORF, - =5 , TA
, . - =S

ORF MQLHTSKLGHYILCGRLVFY

IREKLHAVPHFVGHHILGNKSYS, -S1. -82

HBV ORF, - -

. - =S
2003;11(8):1091-1096
http://www.wjgnet.com/1009-3079/11/1091.asp

(HBV) 3200 (nt) ,
DNA .1979  Gelibertetal HBV
na 3182 nt,
ayw s HBV 4
(ORF), S.C.P. X
HBYV [3-61
GenBank 78 1984
adr .4 ORF
, e S
(ATG) -S1. -S2 S
, -S1. -S2
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(in frame) . , cadrB® | ayr
PCR (long and accurate PCR, LA-PCR) adw2® | adw4  ayw!.
HBV
, ORF , 2
HBV 2.1 HBV 2
HBV , TA
1 , HBV .
1.1 LA-PCR , 5 , G683-Al,
Takara , pGEM Teasy G683-A2, G683-A3. G376-A6 G376-A7, HBV
Promega , JM109 3215, 3182, 3213, 3215
, K Merck , 3125nt. GenBank
. X-gal , AF363961, AF363962, AF363963,
1.2 AF384371 AF384372.G683 3
1.2.1 DNA : 975%, G376 2 96.6 %, 5
, 2 1, 93.6 %.
G683 G376, 2000 2.2 , 4
4 ) ( ) (o, ORF , Gelibert S
(HBsAg). e (HBeAg) . ( -HBc) S S ORF, -S1. -32
, K - 1:1) DNA SIS 5 ORF
200 HBV DNA, -20 C , -S1
_ ORF, 135 bp, -S1. -S2 S
1.2.2 (PCR) [11, 12] (in frame) )
HBV P1: - =S ,  GenBank
, GenBank

5" - CCG GAA AGC TTGAGC TCT TCT TTT TCA CCT
CTG CCT AAT CA-3’,P2:5’- CCG GAA AGC TTG AGC
TCT TCA AAA AGT TGC ATG GTG CTG G-3’.LA-PCR

194 C 1 min, 94 C 60s, 55°C
60s, 72 C 5 min, 35 , 712°C

10 min.

1.2.3 PCR 10 g/L
) 3.2 kb ,

PCR ,  PGEM Teasy

JM109, X-gal ,
1.2.4 DNA pPGEM Teasy 3.2 kb

PGEM Teasy T7. SP6 ,

’

:P1:5’-AGA TAG GGG CATTTT GTG GT-3’; P2: 5’ -
ACG GGA CGT AGA CAA AGG AC-3’;P3:5’-GGT TTC
ACATTT CCT GTCTT-3’; P4:5’° -CAT ATC CCA TGA
AGT TAA GG-3’; P5: 5’ ~AAC TAC ACG CAG TGC CTC

AT-3’. GenBank
1.25 DNA SIS 5

ORF , ORF ,
Vector 6.0 ORF

GenBank HBV

:D12980 (adr ®): 3 215 bp; G329616 (adr ®): 3 221 bp;
X04615 (ayrt): 3 215 bp; X02763 (adw2®): 3 221 bp; 235717
(adwd): 3221 bp  G329640 (ayw): 3 182 bp.

G329616. D12980. X04615 - =S
ORF. - =S ATG,
G329640 ATC, X02763. 7235717 AGG,
- =S ,
TA (TA-rich region), - =S
ATG 3 TA ,  TATA-box ,

TATA (TATA-like box), :ATG -8~ -13:
TATTAT, -17 ~ -22: ATTAAA; -39 ~ -46: AAATATTT.
2.3 ORF 135 bp,

45 (aa), : MQLIT
SKLGIIYILCGRLV(A)FYIREKLHAVPHFV(A)GHHILGN
KSYS, G683 3 20 30
V), G376 2 (A). etal ®,
Mukaide et al ®', Okamoto et al I -

-S 20 30 A. G683 3

- =S , M, 5200 ,
19 aa, 10 aa, 5 aa, 1
(C); G376 2 - =S 21
5 - -S-
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Section 1
M1 10 20 30 49
G683-A1 (1) MQLIITSKLGIIYILCGRLVFYIREKLHAVPHFVGHHILGNKSYSMGGW
G683-A2 (1) MOLIITSKLGIIYILCGRLVFYIREKLHAVPHFVGHHILGNKSYS-———
G683-A3 (1) MOLIITSKLGIIYILCGRLVFYIREKLHAVPHFVGHHILGNKSYSMGGW
G376-A6 (1) MOLIITSKLGIIYILCGRLAFYIREKLHAAPHFVGHHILGNKSYSMGGW
G376-A7 (1) MOLIITSKLGIIYILCGRLAFYIREKLHAAPHFVGHHILGNKSYSMGGW
Ganadr (1) MOQLIITSKLGIIYILCGRRAFYIREKLRAAPHFVGHHILGNKSYSMGGW
Japantadr (1) MOLIITSKLGIIYIRCGRLAFYIRKEKLHAALHFVGHHILGNKSYSMGGW
adw2 (1) ——mm e MGGW
Polandadwd4 (1) —~—=---—-—o o __ MGGW
Japanayr (1) MOLIITSKLGIIYILCGRLAFYIREKLHAAPHFVGHHILGNKSYSMGGW
Gelibertayw (1) —===—--— -~ o _____
Consensus (1) MOQLIITSKLGIIYILCGRL FYIREKLHA PHFVGHHILGNKSYSMGGW

) Section 2
(50) 50 Y 70 80 98

G683-A1  (50) SSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWP
G683-A2 (46) --KPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDH -~
G683-A3 (50) SSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDENPNKDHWPE
G376-A6 (50) SSKPRQGMGTNLSVPNPLG-——=~=———————— oo ____
G376-A7 (50) SSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWP
Ganadr (50) SSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWP
Japan1 adr (50) SSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWP
adw2 (5) SSKPRKGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPVKDDWP
Poland adw4  (5) SSKPRKGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPIKDHWP
Japanayr (50) SSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWP

Gelibertayw (1) - - -———- MGQONLSTSNPLGFFPDHQLDPAFRANBANPDWDFNPNKDTWP
Consensus (50) SSKPRQGMGTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWP
Section 3

(99) 99 110 120 130 147

G683-A1 (99) EAHQVGAGAFGPGFTPPHGGLLGWS PQAQGILTTVPVAPPPASTNRQSG
G683-A2 (91) ---QVGAGAFGPGFTPPHGGLLGWNPQAQGILTTVPVAPPPASTNROSG
G683-A3 (99) EAHQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPVAPPPASTNRQSG
G376-A6 (69) --NQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPAAPPPASTNRQSG
G376-A7 (99) EANQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPAAPPPASTNRQSG
Ganadr (99) EANQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVPVAPPPASTNRQSG
Japant adr (99) DEIKVGAGDFGPGFTPPHGGLLGWSPQAQGILTTVPAAPPPASTNROSG
adw2 (54) AANQVGVGAFGPRLTPPHGGILGWSPQAQGILTTVSTIPPPASTNRQSG
Poland adw4 (54) AANQVGVGAFGPGLTPPHGGL LGWSPQAQGILTTVSTIPPPAYTNRQSG
Japanayr (99) EANQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTMPAAPPPASTNRQSG
Gelibertayw (43) DANKVGAGAFGLGFTPPHGGLLGWS PQAQGILQTLPANPPPASTNRQSG
Consensus (99) EANQVGAGAFGPGFTPPHGGLLGWSPQAQGILTTVP APPPASTNRQSG

Section 4
(148) 148 160 170 180 196

G683-A1 (148) RQPTPISPPLRDSHPQAMQWNSTTFHQALLDPKVRGLYFPAGGSSSGTV
G683-A2 (137) ROPTPISPPLRDSHPQAMQOWNSTTFHQALIDPRVRGLYFPAGGSSSGTV
G683-A3 (148) ROPTPISPPLRDSHPQAMQWNSTTFHQALLDPKVRGLYFPAGGSSSGTV
G376-A6 (116) ROPTPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTV
G376-A7 (148) ROPTPISPPLRDSHPQAMOWNSTTFHQALLDPRVRGLYFPAGGSSSGTV
Gan adr (148) RQPTPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTV
Japan1 adr (148) ROPTPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTV
adw2 (103) ROPTPISPPLRDSHPQAMQWNSTAFHQTLQODPRVRGLYLPAGGSSSGTV
Poland adw4 (103) RQPTPISPPLRDSHPQAMQWNSTAFHQALQDPKVRGLYFPAGGSSSGTV
Japan ayr (148) RQPTPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTV
Gelibertayw (92) RQPTPELSPPLRNTHPQAMQWNSTTFHQTLQDPRVRGLYFPAGGSSSGTV
Consensus (148) ROPTPISPPLRDSHPQAMQWNSTTFHQALLDPRVRGLYFPAGGSSSGTV

Section 5
(197) 197 210 220 230 245

G683-A1 (197) NPVPTTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRIL
G683-A2 (186) NPVPTTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRIL
G683-A3 (197) NPVPTTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRIL
G376-A6 (165) NPVPTTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRIL
G376-A7 (197) NPVPTTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRIL
Gan adr (197) NPVPTTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRIL
Japan1 adr (197) NPVPTTASPISSIFSRTGDPAPNMESTTSGFLGPLLVLQAGFFLLTRIL
adw2 (152) NPAPNIASHISSISARTGDPVTNMENITSGFLGPLLVLQAGFFLLTRIL
Poland adwé4 (152) NPAPNIASHISSISARTGDPVTNMENITSGFLGPLLVLQAGFFLLTRIL
Japanayr (197) NPVPTTASPISSIFSRTGDPAPNMESTTSGFLGPLLVLQAGFFLLTRIL
Gelibert ayw (141) NPVLTTASPLSSIFSRIGDPALNMENITSGFLGPLLVLQAGFFLLTRIL
Consensus (197) NPVPTTASPISSIFSRTGDPAPNMENTTSGFLGPLLVLQAGFFLLTRIL

Section 6
(246) 246 260 270 280 294

G683-A1 (246) TIPQSLDSWWTSLNFLGGAPTCPGQONSQSPTSNHSPTSCPPICPGYRWM
G683-A2 (235) TIPQSLDSWWTSLNFLGGAPTCPGQNSQSPTSNH-—-—-==--—-———-————
G683-A3 (246) TIPQSLDSWWTSLNFLGGAPTCPGQNSQSPTSNHSPTSCPPICPGYRWM
G376-A6 (214) TIPQSLDSWWISLNFLGGAPTCPGQNSQSPTSNHSPTSCPPICPGYRWM
G376-A7 (246) TIPQSLDSWWTSLNFLGGAPTCPGQONSQSPTSNHSPTSCPPICPGYRWM
Gan adr (246) TIPQSLHSWWTSLNFLGAAPTCLGQNSQSPTSNHSPTSCPPICPGYRWM
Japan! adr (246) TIPQSLDSWWTSLNFLGGAPTCPGQNSQSPTSNHSPTSCPPICPGYRWM
adw2 (201) TI PQSLDSWWTSLNFLGGS‘PVCLGQNSQSPTSNHS PTSCPPICPGYRWM
Poland adw4 (201) TIPQSLDSWWTSLNFLGGSPVCLGONSQSPTSNHSPTSCPPICPGYRWM
Japan ayr (246) TIPQSLDSWWTSLNFLGGAPTCPGQONSQSPTSNHSPTSCPPTCPGYRWM
Gelibert ayw (190) TIPQSLDSWWTSLNFLGGTTVCLGQNSQSPTSNHSPTSCPPTCPGYRWM
Consensus (246) TTPQSLDSWWTSLNFLGGAPTCPGQONSQSPTSNHSPTSCPPICPGYRWM
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Section 7
(295) 295 300 310 320 330 343

G683-A1 (295) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTST--GPCK
GB83-A2 (269) ~—————— —m
G683-A3 (295) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTST--GPCK
G376-A6 (263) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTETITTGPCK
G376-A7 (295) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTIT --GPCK
Ganadr (295) CLRRFIIFLFILLLCLIFLLVLLDYQGMLSVCPLLPRTSTTST--GPCK
Japani adr (295) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTST--GPCK
adw2 (250) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLEPGEETTST--GPCK
Poland adw4 (250) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLIPGSTTTST--GPCK
Japan ayr (295) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTST--GPCR
Gelibert ayw (239) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLIPGSSTTST--GPCR
Consensus (295) CLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLLPGTSTTST GPCK
Section 8
(344) 344 350 360 370 380 392

G683-A1 (342) TCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWASARFLWELASVRES
GB83-A2 (269) ——— === —mmm
G683-A3 (342) TCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWASARFLWELASVRES
G376-A6 (312) TCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRES
G376-A7 (342) TCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFS
Gan adr (342) TCTIPAQGTSMFPSSCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRES
Japan1 adr (342) TCTIPAQGTSMFPSCWCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFES
adw2 (297) TCTTPAQGNSMFPSCCCTKPTDGNCTCIPIPSSWAFAKYLWEWASVRES
Poland adw4 (297) TCTT PAQGNSMFPSCCCTKPTDGNCTCIPIPSSWAFAKYLWEWASVRFS
Japan ayr (342) TCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFS
Gelibert ayw (286) TCMTTAQGTSMYPSCCCTKPSDGNCTCIPIPSSWAFGKFLWEWASARFS
Consensus (344) TCTIPAQGTSMFPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRES
Section 9
(393) 393 400 410 420 430 441

G683-A1 (391) WLSLLVPEFVQWEFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFF
GB83-A2 (269) ~———— e
G683-A3 (391) WLSLLVPFVQWFVGLSPLFGFQEYG-————=--—- === ===~ ——
G376-A6 (361) WLSLLVPFVQWFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFF
G376-A7 (391) WLSLLVPFVQWFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLSPIFF
Ganadr (391) WLSLLVPFVQWFVGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFF
Japan1 adr (391) WLSLLVPFVQWFAGLSPTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFF
adw2 (346) WLSLLVPFVQWFVGLSPTVWLSAIWMMWYWGPSLYSIVSPFIPLLPIFF
Poland adw4 (346) WLSLLVPFVQWFVGLSPTVWLSAIWMMWYWGPSLYSIVSPFIPLLPIFF
Japan ayr (391) WLSLLVPFVQWFVGLSPTVWLSAIWMMWYWGPSLYNILSPFLPLLPIFF
Gelibert ayw (335) WLSLLVPFVQWEFVGLSPTVWLSVIWMMWYWGPSLYSILSPFLPLLPIFF
Consensus (393) WLSLLVPFVQWEFVGLS PTVWLSVIWMMWYWGPSLYNILSPFLPLLPIFF

Section 10

(442) 442 448
G683-A1 (440) CLWVYI-
G683-A2 (269) ——-----
G683-A3 (416) - ——--—-—
G376-A6 (410) CLWVYI-
G376-A7 (440) CLWVYI-
Gan adr (440) CLWVYI-
Japan1 adr (440) CLWVYI-
adw2 (395) CLWVYI-
Poland adwé4 (395) CLWVYI-
Japan ayr (440) CLWVYI~-
Gelibert ayw (384) CLWVYI-
Consensus (442) CLWVYI

(NIH) , BLAST HBV  (adr)
s G683-A1 - -S PCR HBV s
MQLHTSKLGHYILCGRLVFYIREKLHAVPHFVGHHILGNKSYS N
, 5 - =S , GenBank
BAA32849 . S43492, CAA25747 . BAAB9327 , 4
CAB38230, 95 % (43/45)., 93 % .
(42/45), 93 % (42/45). 77 % (35/45) 66 % (30/45). 1995
BAA89327 (31, et al 112 LA-PCR s
HBV
3 DNA 3’ -5’
1979 , Gelibert et al *? HBV
, 4 ORF. , Gelibert et al

HBV , .
(78 1984 , G683 3

PCR

ORF

HBV

200 HBV

, Gunther



- =S 1095
97.5%, G376 2 96.6 %, 5 , ,
93.6 %, HBV ,
: : - =S
[13-22] [23-26] , s
1990 (272 HBV . - =S - -
5 , - S ,
S1 ORF, 135 bp, HBV
45 aa, - =S GenBank 6 , [36,37] [38]
, 3 - =S ,
ORF, 3 - =S (391
DNA SIS HBV X [40-42)
- =S, -S1, -S2 , - -=S-
S , - -5 .
- =S G683 - =S 20
. S ( - -S5) 30 vV, G376 2 etal®,
19(21) - -S Mukaide et al ™, Okamoto et al 2
, A, [43-45]
- =S HBV .
6 (L), 3.9, 15, 19, , ORF ,
27.39 , 3 L , - =S TA
. - =S ATG 3 TA
2 - =S , TATA-box , TATA
GenBank HBV s :TAL: TATTAT, ATG -8 ~-13 bp;
, DNA SIS ORF, TA2: ATTAAA, =17 ~ =22 bp; TA3: AAATATTT,
etal ', Mukaide et al ™!, Okamoto et al ™ -39 ~ -46 bp. , - -S ATG
HBV - =S ORF. =79~ -90bp TA ATTAAAATTAATT
NIH BLAST , - =S AT. ,
, - =S , -S 1(SP 1)1,
GenBank , 5 TATA ; -S1 y SP 1%, SP |
, : SP I / [48-50],
BAA32849%7(1998 ). $43492°7(1990 ). CAA25747%Y - =S
(1983 ). BAA893271¥(2000 ) CAB38230 ( , , - -
, 1998 ), 95%. 93 %. S .
93%. 77% 66 %. 2 (152 SP 1l
s - =S , y HBY -S1ORF
HBV - =S ORF, - =S . - =S
- -S ORF 1983  Fujiyamaetal ! (SP 11). - -S
adr S , , HBV .
ORF(unidentified reading frame (s gene)); . HBV ( ).
Mimms et al &4 S43492 , . . HCC
-S1 , -S1
164 aa, 119 aa 108 aa.
- =5 ,
1 Galibert F, Mandart E, Fitoussi F, Tiollais P, Charnay P. Nucle-
’ otide sequence of the hepatitis B virus genome (subtype ayw)
. Bruss et al ¥#*4 HBV cloned in E. coli. Nature 1979;281:646-650
Gerlich et al & 2 Charnay_P, Mandart E, H_ampe A, Fitoussi F, Tiolla}is P, Galibert
’ ’ F. Localization on the viral genome and nucleotide sequence
- =S of the gene coding for the two major polypeptides of the
- -5 HBV hepatitis B surface antigen (HBsAg). Nucleic Acids Res 1979;

7:335-346
3 Valenzuela P, Quiroga M, Zalvidar J, Gray P, Rutter WJ. The
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Abstract
AIM: To identify the pre-X gene in HBV strains of Chinese
patients.

METHODS: The whole HBV genome was amplified by long-
distance and accurate polymerase chain reaction (LA-PCR)
method from the serum of 2 patients with chronic HBV
infection, and then the PCR products were cloned into pGEM
Teasy vectors. Five clones of HBV genome were sequenced.
Sequences of our finding were compared with other HBV
genome sequence deposited in GenBank.

RESULTS: Pre-X region was found in the HBV genome of
these 5 clones, just upstream to the X gene. The pre-X
gene is 168 bp long, and can be translated with X gene in
frame. The amino acids sequence of pre-X gene was as
the following: MGLGYWPSPPAWNLCGSSADPYCGTPSSLFCS
QPVWSETYRNRQLCCPLSQIHLLS.

CONCLUSION: Pre-X region may be a serotype-specific
coding gene.

Dong J, Cheng J. Study on definition of pre-X region in hepatitis B virus
genome.Shijie Huaren Xiaohua Zazhi 2003;11(8):1097-1101

(HBV) -X
(HBV)

4 (ORF),
HBV
) ) ORF

: HBV
(PCR) ,
PCR(LA-PCR) , HBV
PCR , HBV
HBV , pGEM Teasy ,
DNA , HBV

2 5 HBV
X ORF, -
X(pre-X) . =X X ,
MGLGYWPSPPAWNLCGSSADPYCGTPSSLFCSQPVWS
ETYRNRQLCCPLSQIHLLS. adr

: HBV ORF, -X
, HBV
, . -X
2003;11(8):1097-1101
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, DNA . Galibert et al 2 1979
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3182 nt, ayw , Bl 1984
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adr HBV , -X
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PCR, LA-PCR)
HBV
HBV

1
1.1
Takara

-X
PCR

, -X

LA-PCR
, PGEM Teasy

Promega ,

, K
. X-gal
1.2
1.2.1 HBV

’

200 mL

HBV

Merck

’

K -

HBV DNA.

N

, adr
(long and accurate 1.2.2
ORF ,

, Vector 6.0

GenBank

ayr®™ | adw2®, adw4  ayw!'.
123 =X

JM109 ) G683-A2

[9, 10].
, m 9 2
(1:1) 2.1 HBV
[12,13]
, P1: ,

HBV
HBV

5" - CCG GAAAGC TTG AGC TCT TCT TTT TCA CCT , 5

CTG CCT AAT CA-3’, P2: 5’ - CCG GAA AGC TTG
AGC TCT TCA AAA AGT TGC ATG GTG CTG G-3’. PCR
PCR ,

Teasy
pGEM Teasy

3.2kb

HBV
3213, 3215 3125nt.
GenBank
, AF363963. AF384371

pGEM
JM109.

ADR G683-A1
ADR G683-A2
ADR G683-A3
ADR G376-A6
ADR G376-A7
ADR Gan 1984
ADR Janpan1
ADW2

ADW4 POLAND
AYR Japan
AYW Gelibert 1979
Consensus

Section 1

Mm1 10 20 30 46
(1) MGLGYWPSPPAWNLCGSSADPYCGTPSSLFCSQPVWSETYRNRQLC
(1) MGLGYWPSPPAWNLCGSSADPYCGTPSSLFCSQPVWSETYRNRQLC
(1) MGLGYWPSPPAWNLCGSSADPYCGTPSSLFCSQPVWSETYRNRQLC
(1) MGLGYWPSPHAWNLCGSSADPYCGTPSSLFCSQPVWSKTYRNRQLC
(1) MGLGYWPSPHAWNLCGSSADPYCGTPSSLFCSQPVWSKTYRNRQLC
(1) MGLGYWPSPHAWNLCGSSADPYCGTPGSLFCSQPVWSKTYRNRQLC
(1) == e

(1) MGLGYWPSP AWNLCGSSADPYCGTP SLFCSQPVWS TYRNRQLC

ADR G683-A1
ADR G683-A2
ADR G683-A3
ADR G376-A6
ADR G376-A7
ADR Gan 1984
ADR Janpan1
ADW2

ADW4 POLAND
AYR Japan
AYW Gelibert 1979
Consensus

Section 2
(47) 47 60 _ 70 80 92
(47) CPLSQIHLLSMAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGT
(47) CPLSEIHLLSMAARVCCQLDPARDVLCLRPFGAESRGRPVSGPFGT
(47) CPLSEIHLLSMAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGT
(47) CPLSEIHLLSMAARVCCQLDPARDVLCLRPVGAESRRRPVSGPFGT
(47) CPLSEIHLLSMAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGT
(47) CPLSEIHLLSMAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGP
() ——=====—-- MAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGP
) -——-—-—-=-=--- MAARLYCQLDPSRDVLCLRPVGAESRGRPLSGPLGT
) --—-———==-=-- MAARLYCQLDPSRDVLCLRPVGAESRGRPLSGPLGT
(1) —====————— MAARLCCQLDPARDVLCLRPVGAESRGRPVSGPFGP
() -——====——- MAARLCCQLDPARDVLCLRPVGAESCGRPFSGSLGT
(47) CPLS IHLLSMAARVCCQLDPARDVLCLRPVGAESRGRPVSGPFGT

ADR G683-A1
ADR G683-A2
ADR G683-A3
ADR G376-A6
ADR G376-A7
ADR Gan 1984
ADR Janpan1
ADW2

ADW4 POLAND
AYR Japan
AYW Gelibert 1979
Consensus

,,,,, Scuﬁul 1 3
(93) 93 100 110 120 138
(93) LPSPSSSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT
(93) LPSPSSSAVPADRGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT
(93) LPSPSSSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT
(93) LPSPSSSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT
(93) LPSPSSSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT
(93) LSSPSSSTVPADHGAHLSLRGLPVCAFSSAGPCALPFTSARRMETT
(37) LPSPSSSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT
(37) LSSPSPSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARCMETT
(37) LSSPSPSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARCMATT
(37) LPSPSSSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARSMETT
(37) LSSPSPSAVPTDHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT
(93) LESPSSSAVPADHGAHLSLRGLPVCAFSSAGPCALRFTSARRMETT

DNA SIS
ORF
ORF

Al, G683-A2. G683-A3., G376-A6
3215, 3182,

GenBank
5

HBV
:adrtt4

(NIH)
BLAST
-X

GenBank -

Vector 6.0

LA-PCR-TA

G683-
G376-A7,

AF363961, AF363962,
AF384372.
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Section 4
(139) 139 150 160 170 184
ADR G683-A1 (139) VNAHQVLPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEETR
ADR G683-A2 (139) VNAHQVLPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEETR
ADR G683-A3 (139) VNAHQVLPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEETR
ADR G376-A6 (139) VNAHQVLPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGGEIR
ADR G376-A7 (139) VNAHQVLPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEEIR
ADR Gan 1984 (139) VNAHQVLPKVLHKSTLGLSAMSTTDLEAYFKDCLFKDWEELGEEIR
ADR Janpan1 (83) VNAHQVLPKLLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEEIR
ADW2 (83) VNAHQILPKVLHKRTLGLPAMSTTDLEAYFKDCVFKDWEELGEEIR
ADW4 POLAND (83) VNAHQILPKVLHKRTLGLPAMSTTDLEAYFKDCVEFKDWEELGEEIR
AYR Japan (83) VNAHQVLPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEEIR
AYW Gelibert 1979 (83) VNAHQILPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEEIR
Consensus (139) VNAHQVLPKVLHKRTLGLSAMSTTDLEAYFKDCLFKDWEELGEEIR

Section 5
(185) 185 190 200 210 220 230
ADR G683-A1 (185) LMIFVLGGCRHKLVCSPAPCNFFTSA------———-—————--—-—-—--—
ADR G683-A2 (185) LMIFVLGGCRHKLVCSPAPCNFFTSA-—-----——-—-—-—-—————————
ADR G683-A3 (185) LMIFVLGGCRHKLVCSPAHATFSPLPNHLMFMSYCSSLQAVPWVAL
ADR G376-A6 (185) LKVFVLGGCRHKLVCSPAPCNFFTSA-----—————-—-—-——-—-—-—-———
ADR G376-A7 (185) LKVFVLGGCRHKLVCSPAPCNFFTSA-—--—-~—-——-—-—-—————————
ADR Gan 1984 (185) LKVFVLGGCRHKLVCSPAPCNFFTSA----—-~-—-—-——-—=——-——-—-——
ADR Janpani (129) LKVEVLGGCRHKLVCSPAPCNFFTSA-—-——————————————————
ADW2 (129) LKVFVLGGCRHKLVCAPAPCNFFTSA---—--—-——-—-———-—-——-—-—-———
ADW4 POLAND (129) LMIFVLGGCRHKLVCAPAPCNFFTSA----——-—-—-—-——————-——-———
AYR Japan (129) LKVFVLGGCRHKLVCSPAPCNFFPSA--~--—~—-——-—=—-———————
AYW Gelibert 1979 (129) LKVFVLGGCRHKLVCAPAPCNFFTSA--—-—-———————-—-——————-—--—

Consensus (185) LKVEFVLGGCRHKLVCSPAPCNFEFTSA

Section 6
(231) 231 235
ADR G683-A1 (211) ————-
ADR G683-A2 (211) - ———-
ADR G683-A3 (231) GHGH-
ADR G376-A6 (211) ~~—-——
ADR G376-A7 (211) - ———-
ADR Gan 1984 (211) - - —--—
ADR Janpant (155) ——-———
ADW2 (155) - —-~--
ADW4 POLAND (155) ~————
AYR Japan (155) - - ———
AYW Gelibert 1979 (155) —---—
Consensus (231)
1 -X
2.2 5 : G683 aa, G683-A2 -X
3 97.5%, G376 2 : MGLGYWPSPPAWNLCGSSADPYCGTPSSLFC
96.6 %. Galibert et al ™ SQPVWSETYRNRQLCCPLSEIHLLS. G 683 3
X 5 X ORF, 4 155 aa, 10 (P), G376 2
, G329616 (H); G683 3 38
179 aa. DNA SIS 5 ORF (E), G376 2 G329616
, 5 X (K). G683-A2 -X ,
ORF, 168 bp, X . M, 6 200, 15 , 24
, GenBank , 5 (C). , 7
, GenBank : (L), 3. 14,29, 45, 49, 54,
D12980 (adr™): 3 215 bp; G329616 (adr'): 3 221 bp; X04615 55 9 (S)rel,
(ayr™¥): 3 215 bp; X02763 (adw2™): 3 221 bp; Z35717 (adw4): (NIH) , BLAST
3221bp  G329640 (ayw™): 3 182 bp. , G683-A2 -X
G329616 -X  ORF. X04615 -X , 19 (18) -X
ATG TTG, , 85-94 %.
X02763, 735717  G329640 -X
ATG CTG, -X . adr 3
D12980 ATG , 1979  Galibert et al ™ HBV
ATG , , 4 ORF, C.P.
-X . S. X . B4 1980 HBV
2.3 -X (aq) (adr)

1. ORF 168 bp, 56 GenBank , 200 HBV ,
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4 ORF -X , Gelibert et al
LA-PCR- TA - ORF . -X
HBV HBV , adr ,
, G683 3 97.5 %, G376
2 96.6 %, , HBV
, . , -X 6]
[17-25] [26-31] HBV ,
5 , X , 3,
ORF, 168 bp, 56 aa. 1990 Loncarevicetal ® HCC
G683-A2 -X , M:; 6 200, adr HBV -X
15 , 24 DNA SIS -X ; Takahashi etal ™ 1995
-X X -X HCC .1998
, =X X Takahashietal ® HCC 40 HBV
-X 5 C, , 38 adr , 18 -X
) , , -X HCC
, XX X ,
X -X 24 .
) ) , HCC . 24 -X
. 5 etal ™ adr , -X
-X , G683 3 HBV [35-27] , X
P, G376 2 G329616 [s81,
G683 3 38 E, G376 ,
K. (32331 HBV R4 Takahashi et al ¥
. , HCC , X
2 -X X ,
GenBank HBV -X ,
, DNA SIS ORF, S, )
etal (1984 ) HBV
-X  ORF. -X , 4 ORF 4
ATG , , S I. HSP 1 SP 1), X
TTG (X04615), CTG(  X02763. Z35717 (XP) C (CP*l - _x XP
(G329640). adr D12980 .
ATG, 6.47) , et al
, -X -X CP ,
-X (XP 1?7 ),
NIH BLAST , -X HBV el
, , HBV
GenBank , 19 ORF, -X -X
, HBV . X . HBV
2 , 2
17 g (HCC) X [50) ,
HBV X
18 , 85-94 %.
adr ; HCC
1 Galibert F, Mandart E, Fitoussi F, Tiollais P, Charnay P. Nucle-
2 ’ otide sequence of the hepatitis B virus genome (subtype ayw)
-X cloned in E. coli. Nature 1979;281:646-650
2 Charnay P, Mandart E, Hampe A, Fitoussi F, Tiollais P, Galibert
-X F. Localization on the viral genome and nucleotide sequence
, of the gene coding for the two major polypeptides of the
hepatitis B surface antigen (HBsAg). Nucleic Acids Res 1979;
, . Zuckrman et al 7:335-346
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Abstract

AIM: To investigate the transactivation effects of C-termi-
nally truncated middle surface protein (MHBst) of hepatitis
B virus (HBV) by differential display method. To clone new
gene with unknown function that could be transactivated
by MHBst with suppression subtractive hybridization (SSH),
and pave the way for the study and better understanding
of the transactivation effects of MHBst.

METHODS: Polymerase chain reaction (PCR)technique was
employed to amplify the coding sequence of MHBst, and
the expressive vector pcDNA3.1-MHBst was constructed
by routine molecular biological method. The differentially
expressed genes were screened and identified by SSH
method between the HepG2 cells transfected with pcDNA3.1-
MHBst and the vector pcDNA3.1, respectively. Bioinformatics
techniques were used to search homologously expressed
sequence tag (EST) and full-length coding sequence
transactivated by MHBst. The mRNA was purified from
HepG2 cells and the DNA fragment was amplified by reverse
transcription PCR (RT-PCR) technique. The coding se-

guence was analyzed by bioinformatics. The new gene
transactivated by MHBst was designated as target gene 1
transactivated by truncated middle surface protein of HBV
(TTP1).

RESULTS: The expressive vector pcDNA3.1-MHBst was con-
structed and confirmed by restriction enzyme digestion
and sequencing. SSH method was employed for the screening
and identification of the differentially expressed genes from
the HepG2 cells transfected with pcDNA3.1-MHBst and
pcDNAS3.1, respectively. Among the target genes, we iden-
tified a new gene with unknown function and deposited its
sequence into GenBank. From the homology search, we
evaluated this gene as a new gene with unknown function.

CONCLUSION: The gene 1 transactivated by C-terminally
truncated middle surface protein of hepatitis B virus was
identified.

Liu Y, Cheng J, Wang L, Wang JJ, Lu YY, Li K. Cloning of gene 1
transactivated by C-terminally truncated middle surface protein of hepatitis
B virus. Shijie Huaren Xiaohua Zazhi 2003;11(8):1102-1106

: (HBV)
(MHBst) ) )
MHBst )
, MHBst ,
(PCR)  MHBst
, pcDNA3.1-MHBst,
HepG2, pcDNA3.1
HepG2 )
(SSH) MHBst ,
HepG2 mRNA PCR (RT-PCR)
TTP1
pcDNA3.1-MHBst,
HepG2 , SSH
(NCBI)
(GenBank) ,
Kozak )



1 1103

, MHBst
TTP1, GenBank
TTP1,
MHBst s
1 . 2003;11(8):
1102-1106
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0
(HBV)
HBV ,
, HBV
, HBV
-12 HBV ,
(MHBst)
. MHBst
HBV DNA )
, MHBst HBV
(HCC) [13—28]. ,
MHBst , MHBst
. MHBst ,
MHBst [29-34
MHBst )
MHBst , SV40
(CAT)
, MHBst SV40
, (suppression sub-
tractive hybridization, SSH) ,
MHBst )
Western blot MHBst
c-myc . )
1(TTP1),
MHBst
1
1.1 HepG2
JM109( ), PcDNA3.1(-) (Invitrogen),

Lipofectamine PLUS (Gibco), mRNA Purification

(amersham pharmacia biotech), PCR-Select cDNA
Subtraction (Clontech), 50 x PCR Enzyme Mix.
Advantage PCR Cloning (Clontech), High Pure

PCR Product Purification (Boehringer Mannheim),

T7. SP6 pGEM-Teasy (Promega)™®,
1.2
1.2.1 MHBst
pcDNA3.1(-)-Mt167 B8, Lipofectamine
PLUS 2 my pcDNA3.1(-)-Mt167  pcDNA3.1
(-) 35 mm HepG2 , 48h
1.2.2 mMRNA mRNA Purification s
HepG2
mRNA, N

123 cDNA(dscDNA) PCR-Select cDNA

Subtraction Kit , mRNA
cDNA.
1.24 PCR-Select cDNA Sub-
traction Kit, SSH :
HepG2 cDNA

Tester  Driver, Rsa I ( 4

) ) ,

Tester cDNA s

Adapter 1 Adapter 2,
Driver cDNA ;

Driver cDNA 2 ;
PCR ,  Tester cDNA
1.2.5 pGEM-Teasy

, JM109 , LB/X-
gal/IPTG , 371C 18 h. ,

,  pGEM-Teasy T7/SP6

PCR , (200-800 bp),

( ).
GenBank .
1.2.6 5 -ATG GACCTT

CAG GCC GCC GGG GCC CAG GCG-3’ 5° -TCA
ATC TTC AGC ATC GTC AAA CTG TCC TGT-3’

HepG2 mRNA, PCR ,
Teasy )
2
2.1 mRNA N mMRNA
cDNA . ,
HepG2 mRNA
564 nmy 5.20 ny, A260/A280=1.95. 10 g/L
mRNA 0.5 kb )
MRNA
2.2 dscDNA dscDNA
adaptor | adaptor 2 dscDNA
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( G3PDH
) 28 , 20 g/L
. dscDNA ,
dscDNA ( 1.
M 1 2 3 4
bp
2000 —
1000 —
500 —~

M: DNA Marker; 1: dscDNA  adaptor 1 ,

, G3PDH 3’; 2: dscDNA adaptor 1 ,

G3PDH 5°, G3PDH 3’; 3: dscDNA  adaptor 2

, , G3PDH 3’; 4: dscDNA
adaptor 2 ) G3PDH 5°, G3PDH 3’

1 .
2.3 cDNA

PCR , G3PDH PCR ,
18. 23, 28, 33

5nL . : PCR

s PCR G3PDH s

( 2.
M 1 2 345 6 7 8
bp
500 —

M: DNA Marker; 1-4: ,
18, 23, 28. 33; 5-8: ,
18. 23, 28. 33

G3PDH3’. 5’, PCR
G3PDH3’. 5’, PCR

2
2.4 cDNA PCR
: cDNA
( 3
bp
1000 —~
250 —
100~
3 PCR
PCR
200-800 bp (4, 94

M 9 10 11 12 13 14 15 16

bp
1000 —
250 —~

1000 —~
250 —~

4 (9-24) PCR
2.5 cDNA 50

, GenBank . 4
TTP1.
2.6 TTP1 555 nt,

A135. C 147, G 170. T 103, GC
57 %, 184 aa s
. TTP1 GenBank ,
AF407672.

ATG GAC CTT CAG GCC GCC GGG GCC CAG GCG
M D L Q A A G A Q A
CAG GGG GCC GCG GAG CCG TCT CGG GGC CCG
Q G A A E P S R G P
CCG CTG CCT AGC GCG CGG GGG GCG CCC CCC
P L P S A R G A P P
AGC CCG GAG GCT GGC TTT GCT ACA GCT GAC
s P E A G F A T A D
CAC TCC AGT CAG GAG AGA GAG ACT GAG AAG
H s s Q E R E T E K
GCT ATG GAT CGA CTA GCC CGT GGA ACA CAG
A M D R L A R G T 0
AGC ATT CCT AAT GAC AGT CCT GCC CGG GGT
s 1 P N D S P A R G
GAG GGC ACC CAT TCT GAA GAG GAA GGC TTT
E 6 T H S E E E G F
GCC ATG GAT GAG GAG GAC TCT GAT GGA GAA
A M D E E D S D G E
CTG AAT ACC TGG GAG CTG TCA GAA GGG ACA
L N T W E L S E G T
AAC TGT CCA CCC AAG GAA CAG CCT GGC GAT
N C P P K E Q P G D
CTT TTT AAT GAG GAC TGG GAC TCG GAG TTG
L F N E D W D S E L
AAA GCA GAT CAA GGG AAT CCA TAT GAT GCT
K A D Q G N P Y D A
GAC GAC ATC CAG GAG AGC ATT TCT CAA GAG
D D I Q E S 1 S Q E
CTT AAA CCT TGG GTG TGC TGT GCC CCA CAA
L K P W V C C A P Q
GGA GAC ATG ATC TAT GAC CCC AGC TGG CAC

G D M | Y D P S W H
CAT CCG CCT CCA CTG ATA CCC TAT TAT TCC
H P P P L | P Y Y S

AAG ATG GTC TTT GAA ACA GGA CAG TTT GAC
K M \% F E T G Q F D
GAT GCT GAA GAT TGA

D A E D *

5 TTP1
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3
MHBst
Caselmann et al 167 aa
MHBst167,
HBV CAT
s MHBst167 HBV
| " HBV
X . S1 S22 N .
MHBst167 DNA s
MHBst167
, , MHBst167
DNA- (EMSA)
, Spl. AP1. NF-kB
MHBst167 CREB. NF1
C/EBP
MHBst167
Lauer et al "
-S2/St, -S2/St
c-myc. c-fos , AP1
c-myc
, AP1 (Jun-Fos) ,
-S2/St c-myc .
AP-1 )
-S2/St AP-1 s
-S2/St AP-1 , -S2/St
NF-kB
AP-2 s -S2/St
AP-1
-S2/St HBV HCC
MHBst
. Hildt et al ¥ Sf9
76 aa MHBst76,
MHBst76 MHBst76
(ER) ,
MHBst76
MHBst76
Natoli et al #8* MHBst
MHBst
, c-myc c-fos

.S

(ER signal I) )
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Abstract

AIM: To study the transactivation effects of HBxAg, and
clone the target genes of HBxAg transactivating effects, in
order to help understand the mechanism of pathogenesis
of HBxAg.

METHODS: Polymerase chain reaction (PCR) was employed
to amplify the coding sequence of HBxAg. The hepatoblastoma
cell HepG2 was transfected by pcDNA3.1(-) and pcDNA3.1
(-)-X, respectively. Total MRNA was purified from the HepG2
cells transfected and suppression subtractive hybridization
(SSH) method was used to analyze the differentially expressed
DNA sequence between the two groups. The sequences
were searched for homologous DNA sequence from GenBank.
The new DNA sequence was confirmed and the full-length
coding sequence was identified according to the Kozak rule
and the existence of polyadenyl signal sequences. Reverse
transcription PCR (RT-PCR)was used to amplify the new
gene by using mRNA from HepG2 cell as the template. The
coding sequence for the new gene was deduced according
to the nucleotide sequence.

RESULTS: PCR technique was employed to amplify the coding
sequence for HBxAg by using pCP10 plasmid containing

whole HBV genome as the template. The recombinant plasmid
expressing HBxAg was confirmed by restriction enzyme
digestion and sequencing. HepG2 cells were transfected
with pcDNA3.1(-) and pcDNA3.1(-)-X by lipofectamine,
respectively. Total mMRNA was purified from transfected
HepG2 cell, and suppression subtractive hybridization
method was used for the screening and identification of
differentially expressed genes by these two cell groups.
After sequencing, each DNA sequence was compared with
the genes deposited in the GenBank and the new gene
with no homology with known genes in this database was
identified. Electric polymerase chain reaction was conducted
for the cloning of the full-length DNA of the new gene and
in conjunction with Kozak rule and the existence of
polyadenyl signal sequence. RT-PCR technique was used
to amplify the new gene, named as XTP1, from the mRNA of
HepG2 cells. The sequence for the XTP1 gene was deposited
into GenBank, and the accession number is AF488828.

CONCLUSION: A new gene named XTP1 which is transac-
tivated by hepatitis B virus X protein has been successfully
cloned by molecular biological methods. These results pave
the way for the study of the molecular mechanism of HBxAg
transactivating effects and the development of new therapy
for chronic hepatitis B.

Liu Y, Cheng J, Wang L, Wang JJ, Lu YY, Li K. Cloning and identification
of human gene 1 transactivated by hepatitis B virus X antigen.Shijie
Huaren Xiaohua Zazhi 2003;11(8):1107-1113

: , (HBV)X
(HBxAQ) , HBXAg
, HBXxAg ,
, HBV N
(HCC) ,
: (PCR) , HBXxAgQ
, pcDNA3.1(-)-X,
HepG2, HepG2
mRNA, (SSH)
(EST) , ,
HepG2 mRNA,
(RT-PCR) ,
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. PCR HBXxAg , hybridization, SSH), HBxAg HepG2
HepG2 , HBxAg
mRNA, SSH , , (bioinformatics)
, , HBXAg ,
GenBank . X 1(XTP1), HBxAg
EST ,
, Kozak
HepG2 MRNA, RT-PCR , 1.1 DNA Bio 101 ,
) ) pCR2.1 lipofectamine Invitrogen
XTP1, GenBank , AF488828. , T4 DNA N Takara
, b-gal Promega
’ Clontech
HBxAg XTP1, 12
HBXAg 121 pCP10 HBV
ayw DNA , PCR HBxAg
. X 1 . PCR, 94 °C
: 2003;11(8):1107-1113 1 min, 94 'C 50s, 55 C 50s, 72 C 40 s,
http://www.wjgnet.com/1009-3079/11/1107.asp 30 72 °C 10 min. PCR 10 g/L
) ) 500 bp DNA
0 1.2.2 N DNA T-A
(HBV) X (HBXAQ) , pCR2.1, Xhol
HBV HBXAg ) 145-154 pCR2.1-X pcDNA3.1(-) Hind 77
(aa) , HBXAg Apa / , T4 DNA ,
: (=23l DH5 « , ;
, HBV X . . . , PCR HBXAg ,
(quasispecies) , pcDNA3.1(-)-X. DNA Takara
HBXAg ) 1.2.3 HBxAg COSs-7
HBV s COS-7
,  HBV : 48h ,
1620 HBxAg ELISA HBXAg .
HBV , 1.2.4 pcDNA3.1(-)-X pSV-lacZ COS-7
0.1-1.2 ny pSV-lacZ C0S-7,
b-gal ,
HBxAg HBV pSV-lacZ  pcDNA3.1(-)-X,
C0s-7, b-gal ,
HBV (HCC) .b-gal Promega .
(apoptosis) pSV-lac Z pcDNA3.1(-).
pcDNA3.1(-)-X( ). pcDNA3.1(-)-X
(24, HBxXAg HBV C0s-7, b-gal , pSV-lacZ
HBV HCC SV40 (28,29
: 1.25 [30]. ,
HBXxAg pcDNA3.1(-) HBxAg pcDNA3.1(-)-X
, HBxAg HepG2 , MRNA, ,
521, , HBxAg SSH 2 2 ,
PCR TA ,
(suppression subtractive GenBank ,
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, (EST)
s Kozak

1.2.6 PCR

HepG2 MRNA, RT-PCR

HBXxAg

pCR2.1-X  EcoRI ,
: 500 bp(HBxAg

), Hind /T Apa /

pcDNA3.1(-) , DNA

2.2 HBxAg COS-7
pcDNA3.1(-)-X  COS-7

ELISA

’

2.3 pcDNA3.1(-)-X HBxAg
12ny3 03y pSV-lac Z
(2 4:1 )

pcDNA3.1(-)-X
pcDNA3.1(-)-X
() , HBxAg
, pSV-lac Z

45
b-gal ,
SVv40
b-gal
2.4

GenBank
2.5

GenBank AF488828,
1143 bp, A 343, C 223. G
GC 42 %. XTP1

252. T

ATG AAT TCT GAG ATG TGG TAC AAG CGT CAC
M N S E M W Y K R H
AGT ATT GCA ATT GGA GAG GTG CCA GCT TGC
s I A 1 G E V P A C
CGT CTT GTC CAC CGC AGA CAG CTG ACA GAG
R L V H R R Q L T E
GCC AAT GTA GAA GAG ATA TGG AAG TCT ATG
AN V E E I W K s M
ACA TTA TCA TAC TTA CAG AAA ATT CTT GGC
T L S Y L Q K 1 L G
CTG GAT TCC TTA GAA GAA GTT TTA GAC GTC
L D S L E E V L D V
AAA CTT GTC AAT TCG AAG TTC ATC ATC CAT
K L V N S K F 1 I H
AAT GTA TAT AGT GTT AGC AAG CAG GGA GTT
N V Y s V S K Q G V

500 bp.

)~ 3900 bp (pCR2.1

HBXAg

COs-7
6 nL.

’

pcDNA3.1

XTP1,

325,
1

GTT

CCT

TTG

AAG

GAT

GGT

CAT

GGT

GAA

CCT

TTG

AAC

TTT

TTT

GAA

AGA

CAG

CAG

CTA

GCT

TCA

TTT

GAA

ATA

AAA

TCC

CCT

CCT

CTA

CCA

TAA

ATT CTT GAT GAC AAG TCA AAA GAA CTT
I L D D K S K E L
CAT TGG GTG CTG TCA GCT ATG AAG TGT
H W V L S A M K ¢
GCA AAT TGG CCC AAC TGT TCT GAT TTG
AN W P N C s D L
CAG CCT ATG TAC TTG GGA TTT GAA AAA
Q P M Y L G F E K
GTC TTT AAA ACC ATA GCT GAT TAC TAT
vV F K T 1 A D Y Y
CAC TTG AAA GAG CCT CTA CTT ACA TTT
H L K E P L L T F
CTT TTT GAT GCT TTT GTC AGT GTA CTG
L F D A F V S VvV L
TTG TTA CAG AAG GAG AAA GTG GCA GTT
L L Q K E K V A V
GCA TTT CAG ATT TGC TGC CTT CTC CTA
A F Q 1 ¢ Cc L L L
CCT GAA AAT AGG AGA AAG TTA CAG CTA
P E N R R K L Q L
ATG AGG ATG ATG GCA AGG ATT TGC TTA
M R M M A R | C L
AAA GAG ATG CCA CCC CTG TGT GAT GGC
K E M P P L C D G
GGT ACC CGA ACA CTG ATG GTT CAG ACA
G T R T L M V Q T
TCC CGT TGC ATC TTG TGT TCC AAG GAT
s R C 1 L € s K D
GTG GAC TTG GAT GAG TTA TTA GCT GCT
vV D L D E L L A A
TTG GTA ACG TTT CTG ATG GAC AAT TAC
L v T F L M D N Y
GAA ATT CTG AAA GTC CCT TTG GCC TTG
E I L K V P L A L
ACC TCT ATA GAG GAG CGT GTG GCT CAT
T s | E E R V A H
CGA AGA GTC CAG ATA AAA TAC CCA GGA
R R V Q | K Y P G
GAT ATG GAT ATC ACT TTA TCT GCT CCA
D M D I T L S A P
TTT TGC CGT CAA ATT AGT CCA GAG GAA
F ¢ R Q I s P E E
GAA TAT CAA AGA TCA TAT GGC TCT CAG
E Y Q R S Y G S 0
CCT CTG GCA GCC TTG TTG GAG GAA GTC
P L A A L L E E V
ACA GAT GCC AAA CTC TCC AAC AAA GAG
T D A K L S N K E
AAG AAG AAA CTG AAG CAG TTT CAG AAA
K K K L K Q F Q K
TAT CCT GAA GTC TAT CAA GAA CGA TTT
Y P E V Y Q E R F
ACA CCA GAA AGT GCA GCA CTT CTG TTT
T P E S A A L L F
GAA AAA CCC AAA CCG AAA CCA CAG CTG
E K P K P K P Q L
ATG TGG GCA CTA AAG AAG CCT TTC CAA
M W A L K K P F Q
TTT CAA AGA ACT AGA AGT TTT CGA ATG
F Q¢ R T R S F R M

XTP1
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, (subtractive
hybridization) .,
(AP-DD-RT-PCR, arbitrary primer differential display
reverse transcription polymerase chain reaction), DNA

(DNA chip). (RDA,
representative differential assay)
(SSH) . . ,
SSH
, 2
2 SSH , )
SSH ’ [31-39], SSH
s . HBXxAg
) HBxAg
XTP1, HBxAg
. HBV X
(MHBst), (HCV)
3(NS3). 5A
(NS5A) .
.Tuetal @
X , Vero
X b(IFN b)
(CAT) . X
) HBV
C . SV40 / N
(LTR). IFN b
, c-myc. (HLA)-DR.
(MHC)-1 8(IL-8)
X
HBXxAg .
103-117 aa .N C
, 32-
148 aa , 105-148 aa ,
; 32-66 aa
. Takada et al C 134-139 aa

(LGGCRHK) , X
et al ® 3 46-52 aa
( Pro-46. His-49., His-52), 61-69 aa(
Cys-61. Gly-67. Pro-68. Cys-69), 132-139 aa
( Phe-132, Cys-137., His-139), 3
, 1 /
, 2 3 Kunitz
Kunitz .N 5-27 aa
C 143-154 aa s X
, X
[41—44].
X S(X
X )
(2)X
, (3) X
X . (4)
X ,
[45—47].
Ras-
Raf-MAPK Ras
G ,
. Ras
GTP/GDP , M, 21 000 Da,
p21. GTP , GDP
. [48-50] HBXAg
Ras-GTP R HBxAg Ras
. , HBxAg
2 s 1 s HBxA(g
DNA ()
HBXxAg s 1
) HBXxAg
HBxAg , AP-1(activitor

protein 1, c-Jun/c-Fos), AP-2. AP-3. CRE(cyclic adenosine
monophosphate response element). SRE(serum response
element), NF-kB(nuclear factor kB) . Oct-1

GTP

tive mutant)

[51,52]

HBxAg AP-1 NF-kB
, HBxAg Ras-
(MAPK)
Ras-MAPK .
Ras Raf (dominant nega-

, C(PKC)
,  HBxAg
Raf )

. Raf , MAPKKK

Ras-GTP
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(MEKK) MAPKK(MEK) , MEK
MAPK , MAPK
AP-1, AP-2 NF-kB ,
HBxAg Ras ,
HBXAg Ras HBXAg Src
, Ras
Shc, Grb2, SOS , Ras
GTP , GTP Ras ,
HBXxAg . v-Src
Shc , Grb2 Ras
. c-Src Shc ,
Shc  Grb2 , Ras. HBxAg
NIH 3T3 Src ,
Ras . , HBxAg
Src )
HBxAg Src
mRNA cDNA &3],
HBXAg NF-kB )
NF-kB  P50/P65 P52/P65 ,
) NF-kB , Ik
B a. IkBb, BCL-3, NF-kB1 (P105)
HBxAg kB RelA  NF-kB1
, NF-kB .
Ras NF-kB . HBx
NF-kB , HBx NF-kB
Ras . s
HBxAg NF- k B
(TNF). -1(IL-1) , NF-kB
IkB Ras. Raf-1, PKC )
[54—56].
HBxAg MAPK AP-1, AP-1
MAPK ,
(ERKS), Ras c-Fos .
MAPK c-JunN (JNKs), c-Jun
N . , Ras ERKs
Raf ,  JNKs MEKK-1 ,
Ras -MEKK-1 JNKs ,
JNKs c-Jun N c-Jun
. HBx AP-1
, Ras ERKs
c-Fos , JNKs  c¢-Jun N
c-Jun .c-Fos c-Jun
AP-1 , AP-1
.AP-1 AP-1
, , [56-58]
HBXAg Ras HBxAg
RNA m tRNA HBXxAg
TATA (TBP) [5],
, HBXxAg TBP mRNA

, , HBxAg Ras/

Raf-1 TBP . TBP
HIB(TFIIIB) ,
) RNA Il ,
TBP RNA 1l
RNA Copia
TBP , HBxAg RNA 11|
TBP Ras
. s HBXxAg Ras
RNA 11
.RNA I tRNA 5S RNA
tRNA
, , HBxAg RNA Il
. HBxAg
RNA | , 28S. 18S. 5.8
SrRNA ,  HBxAg RNA |
Ras [60—63].
HBxAg Ras s
GO S 12 h. G0/G 1
G2/IM (checkpoint) ,
[64].
, HBxAg
. HBxAg
CREB ATF-2 -
, DNA ,
HBxAg .
HBxAg -1(HIV-1) LTR
/ . HBxAg
V-abl c-abl pl8 ,
s HBXxAg
HBXAg Kunitz
Kunitz .
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HBXAg ’ [e5-70],
) HBxAg
, X

HBxAg
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Abstract

AIM: The Pre-S2 region of hepatitis B virus (HBV) has
been reported to have complex biological functions. It has
human polymerized albumin receptor (PAR) activity, which
correlates with viral replication, and it can induce neutral-
ization antibody. As an important part of truncated middle
surface proteins (MHBs), the Pre-S2 domain binds PKC
alpha/beta and triggers a PKC-dependent activation of the
c-Raf-1/MAP2-kinase signal transduction cascade, resulting
in activation of transcription factors such as AP-1 and NF-kB.
To investigate the biological function of hepatitis B virus
(HBV) Pre-S2 protein, we used yeast two-hybrid technique
to screen proteins interacting with HBV Pre-S2 antigen in
hepatocytes.

METHODS: The HBV Pre-S2 gene was amplified by polymerase
chain reaction (PCR) and cloned into yeast expression vector
Pgbkt7 to construct HBV Pre-S2 bait plasmid. The bait plasmid
was transformed into yeast AH109 and mated with yeast
Y187 containing liver cDNA library plasmid in 2° YPDA
medium. Diploid yeast was plated on synthetic dropout
nutrient medium (SD/-Trp-Leu-His-Ade) and synthetic dropout

nutrient medium (SD/-Trp-Leu-His-Ade) containing X-a-
gal for selection and screening. After being extracted and
sequenced, genes were analyzed by bioinformatics. The
complete sequence of new gene S2-29 was amplified from
the mRNA of HepG2 cell by reverse transcription poly-
merase chain reaction (RT-PCR) and cloned into pGADT7,
then translated by using reticulocyte lysate and analysed
by immunoprecipitation technique in vitro.

RESULTS: Twenty-six colonies were obtained, among them
two colonies were new genes with unknown function and
no homeobox genes were found in Genbank by blast. The
complete sequence of new gene S2-29 could be amplified
from the mRNA of HepG2 cell and the interaction between
HBV Pre-S2 antigen and S2-29 was further confirmed by
coimmunoprecipitation technique.

CONCLUSION: Genes of HBV Pre-S2 interacting proteins
were successfully screened. A novel gene S2-29 was
cloned and could express in HepG2 cell. The HBV Pre-S2
antigen could interact with S2-29, which brings new clues
for studying the biological functions of HBV Pre-S2 and the
pathogenesis of HBV infection.

Lu YY, Cheng TY, Cheng J, Liang YD, Wang L, Liu Y, Li K, Zhang J,
Shao Q, Zhang LX. Screening and identification of a novel gene
coding for hepatitis B virus pre-S2 antigen interacting protein S2-29.
Shijie Huaren Xiaohua Zazhi 2003;11(8):1114-1117

: (HBV) -S2
(Pre-S2) , HBV
(PCR) HBYV -S2 ,
pGBKT7 ,
AH109 , cDNA
Y187 ,
, . (RT-
PCR) HepG2 mMRNA
S2-29, pGADT7,
HBV -S2 ,
(SD/-Trp-Leu-His-Ade)
X-a - (X- o -gal)
26 1 S2-
29, HepG2 ,



-S2 S2-29 1115
: -S2 1.2
, HBV -S2 1.2.1 PCR HBV ayw
pCP10 HBV  -S2 ,
s " s2-20 PGBK-T7 )
2003;11(8):1114-1117 AH109, , -
http://www.wjgnet.com/1009-3079/11/1114.asp (SDS_PAGE) Western
HBV  -S2 .
0 1.2.2 pGBKT7
(HBV) -S2(Pre-S2) HBV (Trp) Trp SD
, (PHSA) , SD/-Trp pGBKT7-HBV
HBV o8- _g2 -S2 AH109 SD/-Trp
B , , 30 'C 250 r-min™* ,
. . HBV 2 x YPDA 5mL , 1 x
f4-10] HBV -S2 10%. Lt 1mL ( Leu
HBV , ) 50MI2 x YPDA 30 °C 30-50r-min™*  18-24h,
1112, -S2 , 1 x YPDA 10 mL , 250 m
, 15cm  SD/-Trp-Leu-His(3 ), SD/-Trp-Leu-
HBV ; His-Ade (4 ) 25 ,
, ) 1:10, 1:100, 1:1 000 SD/-Trp-Leu
§2-29, -S2 6-18d 3 mm
X-a-gal 4
X- a -gal ,
1 .PCR
11 AH109 (MA Ta, trp1-901, -
leu2-3, 112, ura3-52, his3-200, gal4”, gal80”, 123 Genbank
LYS2::GALLyas—GALLrara— HIS3, GAL2yps~GAL2ara- p5. p6,  HepG2 mMRNA
ADE2URA3::MEL1ara-lac Z MEL1). cDNA , RT-PCR S2-29 ,
(Y187), pGBKT7-BD YPD EcoRI. BamH | pGADT7,
. SD/-Trp. SD/-Leu, SD/-Trp-Leu-His, SD/-Trp- DNA .
Leu-His-Ade . X- « -gal Clontech 1.2.4 TNT
DH5 @ HBV ayw HBV Pre-S2 Ag  S2-29 (
pCP10 , C-myc , *3), S5nmL 1.5mL
ATCC 1-9E10.2 . ,30C  1h, 470 mL
1gG . Tag DNA R .10 nL -G . 10 nmL c-myc
T4 DNA . BamHI Pstl  Takara .4°C  2h 14000 r-min™  1-2min,
N, N’ - _IPTG  X-b-Gal TBSTO5mL 3 , 15 L SDS
pGEM-T Promega . TEMED , 80°C 5 min, 10 mo
. Sigma . HBV SDS-PAGE , ,
(PCR) Pre-S2 (P15 - 60 C 40 min, -20 C
GGATCCATGCAGTGGAATTCCACAACCTTCC-3’, P2
5’ -CTGCAGGTTCAGCGC AGGGTCCCCAATCCTC-3’), 2
cDNA 2.1 pGBKT7-HBV Pre-S2
(P35° -CTATTC GATGATGAAGATACC P1. P2 HBV  -S2
CCACCAAACCC-3’, P45 -GTGAACTTGCGGGG , PCR 10 g/L
TTTT TCAGTATCTACG A-3’), $2-29 165 bp, ,
(055" -GAATTCATGGGGGCCACTGAGGTTGGGG ;
ATG-3’, p6 5° ~-GGATCCTCACCCCCCTCTTCTTC  BamH 1 Pstl ,
TGATGTGG -3’) DNA pGBKT7 ,

AH109 SD/-Trp



1116 ISSN 1009-3079 CN 14-1260/R 2003 8 15 11 8
6-8 d, 1 2
, SDS-PAGE  Western 4
pGBKT7- HBV -S2 S2-29 —
Western ( 24Kd, c-myc
1.3 kd, DNA 17 kD, Pre-S2 6 kD),
, HBV  -S2 Pres2 —~ S
( 1.
1 2 1: gBV PreS2+S2-29; 2: HBV PreS2
3
HBY  -S2 HBV ,
, PHSA
) I. 1l MHC T
1: (pGBKT7-HBV PreS2) ;28 Marker (TCR) T.B
1 Western .
' [13—18]. ' —82
2.2 N (MHBs))
( SD/-Trp-Leu-His-Ade) . MHBs!
X- a -gal 26 , PCR Ap-2. NFKB.
, GenBank , (SRE) sp1l,
2 , -52 HBV HCC
2.3 RT-PCR HBV  -S2
S2-29# ( 2, 342 bp, . , HBV
Genebank AF 497566, pGADT7
M G A T E VvV G D E N A G T V S
1 ATG GGG GCC ACT GAG GTT GGG GAT GAA AAT GCCGGTACCGTCAGT B N -DNA N -RNA
A Q P C S R Q ¢ C L E D F W A ’
46 GCACAGCCCTGTTCCAGACAGTGCTGCCTG GAAGATTTCTGG GCT X Y
L L R R H P A P E P P P W T P DNA (BD) (AD) ’ X Y
91 CTCCTGAGG CGCCACCCCGCACCTGAGCCACCTCCTTGGACTCCT BD AD ’ (1923
vV LY P L R T S L P S T L AV ’ '
136 GTCCTCTACCCCTTGAGGACCTCCCTCCCTTCTACCCTAGCTGTC ’ pGBKT7
F LN LGL SFPEKASI Ts pGBKT7-HBV  -S2 AH109
181 TTCTTGAACTTGGGACTCTCCTTT CCCAAGGCTTCCATCACTAGC HBV -S2 ’ CDNA
S WRDWTULHLZP F A W S L Y187 ’ -S2 ’
[24-30] HBV
226 TCCTGGAGGGACTGGACTTTGCATCTTCCCTTCGCGTGGAGCCTC ’
S VRGP SQCVHVR GG G Pre-S2 S2-294#,
271 AGT GTG AGA GGC CCT AGC CAATGC GTG CAT GTC AGA GGT GGT GGG Geneban k
D HIRTU R R G G * ) HepG2
316 GAC CACATC AGA AGA AGA GGG GGG TGA mMRNA ’
2 Pre-S2-29 (GenBank : AF 497566). ’ ’
HepG2 ,
24 HBV Pre-S2 Loz,
(M, 6 000), (M, 12 500), HBV  -S2
SDS , S2-29 HBV
(3.1 , 2 ,
HBV Pre-S2 , -S2

, HBV



. -S2 S2-29

1117

10

11

12

13

14

HBV  -S2

HBV (HCC)

Kondo J, Shimomura H, Fujioka S, Iwasaki Y, Takagi S,
Ohnishi Y, Tsuji H, Sakaguchi K, Yamamoto K, Tsuji T. Mu-
tations in the hepatitis B virus Pre-S2 region and abrogated
receptor activity for polymerized human albumin. Acta Med
Okayama 2002;56:193-198

Deng H, Cheng J, Shi S, Hong Y, Ren X, Li L. A preliminary
study on the heterogeneity of Pre-S2 region in hepatitis B
virus. Zhonghua Neike Zazhi 2002;41:233-236

Sobotta D, Sominskaya I, Jansons J, Meisel H, Schmitt S,
Heermann KH, Kaluza G, Pumpens P, Gerlich WH. Mapping
of immunodominant B-cell epitopes and the human serum
albumin-binding site in natural hepatitis B virus surface anti-
gen of defined genosubtype. J Gen Viro 2000;81:369-378
Park JH, Cho EW, Lee YJ, Shin SY, Kim KL. Determination of
the protective effects of neutralizing anti-hepatitis B virus
(HBV) immunoglobulins by epitope mapping with recombi-
nant HBV surface-antigen proteins. Microbiol Immunol 2000;
44:703-710

Sobotta D, Sominskaya I, Jansons J, Meisel H, Schmitt S,
Heermann KH, Kaluza G, Pumpens P, Gerlich WH. Mapping
of immunodominant B-cell epitopes and the human serum
albumin-binding site in natural hepatitis B virus surface anti-
gen of defined genosubtype. J Gen Virol 2000;81:369-378
Soussan P, Pol S, Garreau F, Brechot C, Kremsdorf D. Vacci-
nation of chronic hepatitis B virus carriers with Pre-S2/S en-
velope protein is not associated with the emergence of enve-
lope escape mutants. J Gen Virol 2001;82:367-371

Eyigun CP, Yilmaz S, Gul C, Sengul A, Hacibektasoglu A,
Van Thiel DH. A comparative trial of two surface subunit
recombinant hepatitis B vaccines vs a surface and PreS sub-
unit vaccine for immunization of healthy adults. J Viral Hepat
1998;5:265-269

Jilg W. Novel hepatitis B vaccines. Vaccine 1998;16:65-68
Madalinski K, Sylvan SP, Hellstrom U, Mikolajewicz J,
Zembrzuska-Sadkowska E, Piontek E. Antibody responses
to preS components after immunization of children with low
doses of BioHepB. Vaccine 2001;20:92-97

Shi X, Liu Q, Wang Z, Zhang D. Cloning and sequence analy-
sis of light chain gene of human antibody against HBV pre-
S2. Zhonghua Ganzangbing Zazhi 2001;9:30-33

Hildt E, Hofschneider PH. The Pre-S2 activators of the hepa-
titis B virus: activators of tumour promoter pathways. Recent
Results Cancer Res 1998;154:315-329

Hildt E, Munz B, Saher G, Reifenberg K, Hofschneider PH. The
Pre-S2 activator MHBs(t) of hepatitis B virus activates c-raf-1/
Erk2 signaling in transgenic mice. EMBO J 2002;21:525-535
Pol S, Nalpas B, Driss F, Michel ML, Tiollais P, Denis J, Brecho
C. Efficacy and limitations of a specific immunotherapy in
chronic hepatitis B. J Hepatol 2001;34:917-921

Pol S, Couillin I, Michel ML, Driss F, Nalpas B, Carnot F,
Berthelot P, Brechot C. Immunotherapy of chronic hepatitis B
by anti HBV vaccine. Acta Gastroenterol Belg 1998;61:228-233

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Hui J, Li G, Kong Y, Wang Y. Expression and characterization
of chimeric hepatitis B surface antigen particles carrying preS
epitopes. J Biotechnol 1999;72:49-59

Cho EW, Park JH, Yoo OJ, Kim KL. Translocation and accu-
mulation of exogeneous hepatitis B virus preS surface pro-
teins in the cell nucleus. J Cell Sci 2001;114:1115-1123
Yamada T, Iwabuki H, Kanno T. Physicochemical and immu-
nological characterization of hepatitis B virus envelope par-
ticles exclusively consisting of the entire L (pre-S1 + pre-S2 +
S) protein. Vaccine 2001;19:3154-3163

Kuttner G, Kramer A, Schmidtke G. Nucleotide, protein char-
acterization of neutralizing anti-pre-S1 and anti-pre-S2 (HBV)
monoclonal antibodies and their fragments. Mol Immunol 1999;
36:669-683

Wang XZ, Jiang XR, Chen XC, Chen ZX, Li D, LinJY, Tao QM.
Seek protein which can interact with hepatitis B virus X pro-
tein from human liver cDNA library by yeast two-hybrid
system. World J Gastroenterol 2002;8:95-98

Nagpal S, Ghosn CR, Chandraratna RA. Identification of
nuclear receptor interacting proteins using yeast two-hybrid
technology. Methods Mol Biol 2001;176:359-376

Serebriiskii 1G, Toby GG, Finley RL Jr, Golemis EA. Related
Articles Genomic analysis utilizing the yeast two-hybrid
system. Methods Mol Biol 2001;175:415-454

Gietz RD, Woods RA. Screening for protein-protein interac-
tions in the yeast two-hybrid system. Methods Mol Biol 2002;
185:471-486

Zhen Z. Progress in proteomics. Shengwu Gongcheng Xuebao
2001;17:491-493

Lu YY, Li K, Cheng J, Wang L, Liu Y, Duan HJ, Zhang LX.
Cloning and expression of hepatitis B virus X gene in yeast.
Shijie Huaren Xiachua Zazhi 2002;10:15-18

Wang L, Li K, Cheng J, Lu YY, Wang G, Liu Y, Zhong YW,
Duan HJ, Hong Y. Screening and cloning of the genes of pro-
tein interacting with human augmenter of liver regeneration.
Shijie Huaren Xiaochua Zazhi 2002;10:161-164

Li K, Wang L, Cheng J, Zhang LX, Duan HJ, Lu YY, Yang JZ,
Liu Y, Hong Y, Xia XB, Wang G, Dong J, Li L, Zhong YW, Chen
JM. Screening and cloning of gene of hepatocyte protein 1
interaction with HCV core proyein. Shijie Huaren Xiachua Zazhi
2001;9:1379-1383

Wang L, Li K, Cheng J, Lu YY. Cloning and expression of
recombinant augmenter of liver regeneration in yeast. Zhonghua
Ganzangbing Zazhi 2002;10:384

Li K, Wang L, Cheng J, Lu YY, Zhang LX, Li L, Liu Y, Duan
HJ. Expression of NS2 gene of hepatitis C virus from yaest
two hybrid “bait” vector in yeast. Shijie Huaren Xiaochua Zazhi
2002;10:129-132

Li K, Wang L, Cheng J, Lu YY, Zhang LX, Mu JS, Liu Y, Duan
HJ, Wang G, Li L. Mutunal interaction between hepatitis C
virus core protein and translin, a recombination hotspot
bingding protein. Zhonghua Yixue Zazhi 2002;82:1-5

Lu YY, Li K, Cheng J, Wang L, Liu Y, Zhang LX. Cloning and
expression of pre —s1 gene of hepatitis B virus in yeast. Jiefangjun
Yixue Zazhi 2002;27:341-342

Hartmann-Stuhler C, Prange R. Hepatitis B virus large enve-
lope protein interacts with gamma2-adaptin, a clathrin adap-
tor-related protein. J Virol 2001;75:5343-5351

Hu Z, Zhang Z, Doo E, Coux O, Goldberg AL, Liang TJ. Hepa-
titis B virus X protein is both a substrate and a potential inhibi-
tor of the proteasome complex. J Virol 1999;73:7231-7240



P.O.Box 2345 Beijing 100023, China
Fax: +86-10-85381893
Email: wcjd@wjgnet.com www.wjgnet.com

World Chin J Digestol 2003 August;11(8):1118-1121
ISSN 1009-3079 CN 14-1260/R
2003

E-19

. VIRAL HEPATITIS *

302

100039
, 1973-08-27 . , 2003
, N0.C03011402, No. C30070689,
N . No. 98D063,
, N0.98H038, “ " , No. 01Q138,
“ 7 , No. 01MB135
, 100039, 100

302 N

. cj@genetherapy.com.cn
: 010-66933391 1 010-63801283
: 2003-03-08 : 2003-04-16

Screening and identification of a novel
hepatitis B virus e antigen binding
protein E-19 in hepatocytes by yeast
two-hybrid technique

Yin-Ying Lu, Qing Shao, Jun Cheng, Tian-Yan Cheng, Lin Wang,
Yao-Dong Liang, Yan Liu, Jian Zhang, Ke Li, Ling-Xia Zhang

Yin-Ying Lu, Qing Shao, Jun Cheng, Tian-Yan Cheng, Lin Wang,
Yao-Dong Liang, Yan Liu, Jian Zhang, Ke Li, Ling-Xia Zhang,Gene
Therapy Research Center, Institute of Infectious Diseases, The 302
Hospital of PLA, 100 Xisihuan Zhonglu,Beijing 100039, China
Supported by Grants from National Natural Science Foundation No.
C03011402, No.C30070689, and Returned Scholarship of General Lo-
gistics Department of PLA.

Correspondence to: Dr. Jun Cheng, Gene Therapy Research Center,
Institute of Infectious Diseases, 302 Hospital of PLA, 100 Xisihuanzhong
Road, Beijing 100039, China. cj@genetherapy.com.cn

Received: 2003-03-08 Accepted: 2003-04-16

Abstract

AIM: The hepatitis B precore Ag (HBeAg) is a secreted
nonparticulate version of the viral nucleocapsid hepatitis B
core Ag (HBcAQg), and its function is unknown. Some researchers
have proposed that the HBeAg may have animmunoregulatory
function in promoting viral persistence and is associated
with immunologic tolerance. To investigate biological functions
of hepatitis B virus e protein(HBeAg), yeast two-hybrid technique
was employed to seek proteins in hepatocytes interacting
with HBeAg.

METHODS: HBeAg bait plasmid was constructed by ligating
HBeAg gene with yeast expression vector pGBKT7, then
transformed into yeast AH109 (a type). The transformed
yeast cells were amplified and mated with yeast cells Y187
(a type) containing liver cDNA library plasmid pCAT2 in
2" YPDA medium. Diploid yeast cells were plated on synthetic
dropout nutrient medium (SD/-Trp-Leu-His-Ade) and synthetic
dropout nutrient medium (SD/-Trp-Leu-His-Ade) containing
x-a-gal for selection twice. Plasmid of true positive blue

colonies were extracted and analysed by DNA sequencing
and blast in Genbank. After the complete sequence of new
gene E-19 was amplified from the mRNA of HepG2 cell by
RT-PCR and cloned into pGADT7 vector, the recombined
plasmid was translated by using reticulocyte lysate and
analysed by immunoprecipitation technique in vitro together
with HBeAg.

RESULTS: Twenty genes in thirty nine positive colonies were
obtained, there were five new genes.The complete sequence
of new gene E-19 was successfully amplified from the
mRNA of HepG2 cell by RT-PCR. The interaction between
HBeAg and expression products of new gene E-19 was
further confirmed by immunoprecipitation technique.

CONCLUSION: Genes of HBeAg interacting proteins in
hepatocytes were successfully cloned and HBeAg could
bind with the protein expressed by new gene E-19.

Lu YY, Shao Q, Cheng J, Cheng TY, Wang L, Liang YD, Liu Y, Zhang J,
Li K, Zhang LX. Screening and identification of a novel hepatitis B
virus e antigen binding protein E-19 in hepatocytes by yeast two-hybrid
technique. Shijie Huaren Xiaohua Zazhi 2003;11(8):1118-1121
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Abstract

AIM: Hepatitis B virus(HBV) core protein (HBcAQ) is present
in the nucleus and cytoplasm of infected hepatocytes. Phos-
phorylation of HBcAg was a prerequisite for pregenomic
RNA encapsidation into viral capsids. HBcAg capsids are
extremely immunogenic and can activate naive B cells by
cross-linking their surface receptors and HBcAg-specific
CD4(+) T-cell responses are believed to play an important
role in the control of human HBV infection. To investigate
the complex biological functions of HBcAg, we employed
yeast-two hybrid technique to screen proteins in hepatocytes
interacting with HBcAg.

METHODS: HBcAg gene was amplified by polymerase chain
reaction (PCR). The pGBKT7-HBcAg bait plasmid was con-
structed by using yeast-two hybrid system 3 and trans-
formed into yeast cells AH109, then mated with yeast cells
Y187 containing liver cDNA library plasmid in 2° YPDA
medium. Diploid yeast was plated on synthetic dropout
nutrient medium (SD/-Trp-Leu-His-Ade) and synthetic dropout

nutrient medium (SD/-Trp-Leu-His-Ade) containing x-a-gal
for selection two times. After extracting and sequencing
of plasmid from blue colonies, we conducted bioinformatics
analysis. Primers of new gene were designed according
to the information in Genbank and used to amplify the
complete sequence of new gene C-12#. Gene of C-12#
was ligated into another yeast expression vector pGADT7
and transformed into yeast cell Y187 and mated with yeast
cell AH109 containing pGBKT7-HBcAg bait plasmid to further
verify the interaction between HBcAg and the novel protein
coded by the new gene C-12.

RESULTS: Sixteen colonies were sequenced. Among them,
there were four new genes with unknown function. The
complete sequence of new gene C-12 was successfully
amplified from the mRNA of HepG2 cell by reverse tran-
scription polymerase chain reaction(RT-PCR). The interaction
between HBcAg and the novel protein coded by the new
gene C-12 was further confirmed by re-mating.

CONCLUSION: Genes of HBcAg interacting proteins in hepa-
tocytes were successfully cloned. The findings of new
genes coding for HBcAg associated proteins pave the way
for studying the biological functions of HBcAg.

Lu YY, Chen TY, Cheng J, Shao Q, Liang YD, Wang L, Liu Y, Zhang J,
Li K, Zhang LX. Screening and identification of a novel gene coding
for Hepatitis B virus core antigen interacting protein C-12 in hepatocytes.
Shijie Huaren Xiaohua Zazhi 2003;11(8):1122-1125

(HBV) (HBcAg) HBV
RNA , HBcAg HBV
CD4'T ,
cDNA HBcAg ,
HBCcAg
(PCR) HBCcAg ,
pGBKT7 ,
AH109 , cDNA
pACT2 Y187 ,
X-a- (X-a -gal) ,PCR
Genbank , HepG2
MRNA PCR C-12# ,
pGADT7, Y187,

AH109 (),
HBcAg C-12#



C-12 1123

HBCcAg ,
(SD/-Trp-Leu-His-Ade)
X- a -gal ,
16 4

HepG2 MRNA C-12#
HBCcAg ,

, HBCcAg

c-12

2003;11(8):1122-1125
http://www.wjgnet.com/1009-3079/11/1122.asp

0
HBV , HBCAg
, mMRNA, RNA
; HBCAg mRNA DNA
, DNA 2
RNA N
DNA -8, ,
HBcAg CD4+T HBV
[6-8] - , B HBCcAg
, (9
HBcAg ,
HBV , [o-18]
1
1.1 AH109 (MA Ta, trp1-901, leu2-3,

112, ura3-52, his3-200, gal4“, gal80“, LYS2:
GAL1yas-GAL1a7a-HIS3, GAL2yas-GALZ27aTA-
ADE2URA3::MEL17ata-lac Z MEL1). cDNA
(Y187). pGBKT7-BD YPD
. SD/-Trp. SD/-Leu, SD/-Trp-Leu-His, SD/-

Trp-Leu-His-Ade . X- a -gal Clontech
DH5 @ HBV ayw
pCP10 , c-myc
IgG
. Tag DNA . T4 DNA . EcoR 1 Pstl
Takara : . N, N-’
. IPTG X-b-Gal pGEM-T . Trizal
RNA RT-PCR Promega . TEMED
. . Sigma
HBcAg (P15’ GAATTCATGGACATCGACCCT
TATAA 3’ P25’ CTGCAGAACATTGAGATTCCC
GAGAT 3’, (P3 5" -CTATT

CGATGATGAAGATACCCC ACCAAACCC-3’, P4
5’ -GTGAACTTGCGGGGTTT TTCAGTATCTACGA-3’),

(P55° -GAATTCATGGACATCGACC
CTTATAA-3’, P6 5" -CT CAGAACATTGAGATTCC
CGAGAT-3") DNA
1.2 (1) :PCR
pGBKT7 ,
AH109, -
(SDS-PAGE) Western
HBCcAg .(2)
SD/-Trp

HBCcAg

pGBKT7-HBCcAg
AH109 SD/-Trp
, 30 C 250 r- min™* , 2 x
YPDA 5 mL , 1 x
10%. Lt 1mL 50 mL 2 x YPDA
30 'C 30-50 r- min™ 18-24h, 1 x YPDA
10 mL , 250 nL 15¢cm  SD/-Trp-
Leu-His(3 ), SD/-Trp-Leu-His-Ade (4 ) 25
, 1:10, 1:100, 1:1 000
SD/-Trp-Leu 6-18d
3mm X-a -gal
4 X- a -gal ,
.PCR
.(3)C-12
: Trizal RNA HepG2
RNA, cDNA, cDNA , P5.
P6 PCR C-12 ,
pGADT7 . (4)
pGADT7-Cl12# «
Y187, 1 SD ,
a
AH109 , 4 ISD ,
HBcAg C-12#

2
2.1 pGBKT7-HBCcAg
P1. P2 HBCcAg ,

549 bp,

PGBKT7

10 g/L

AH109 SD/-Trp 6-8d,
, SDS-PAGE
Western ,
pGBKT7-HBCcAg Western
( 1), HBCcAg
2.2
(SD/-Trp-Leu-Ade-His)
(X- o -gal)
16 PCR,

s GenBank ,

X-a -



1124

ISSN 1009-3079 CN 14-1260/R

2003 8 15 11 8

2.3

1 pGBKT7-HBcAg

52

103

154

205

256

307

358

409

460

511

562

2 c-12#

HepG2
591 bp( 2),

4
C-12
cDNA

P5, P6
C-12#
pGADT7 ( 3).

Western

M I §$ EG G WG WQ G W G RS QG
ATG ATAAGT GAA GGC GGA TGG GGA TGG CAG GGG TGG GGG CGA AGC CAAGGT
LRPAPC SW V S RM VS P P A
CTG AGA CCT GCA CCC TGC AGC TGG GTC AGC AGG ATG GTATCT CCA CCC GCG
Al Q E T QL HF LA D T L P SFP
GCC ATC CAG GAAACACAGCTCCATTTCCTT GCT GACACC CTC CCCTCC CCG
L s1L L P PH KQ E EL S Q S Q
TTG TCC ATC CTG CTC CCT CCC CAC AAG CAA GAG GAG TTG TCC CAG AGT CAG
L L!1 ADLL P A SDL GN F QT
CTCCTCATAGCT GAC CTC TTACCA GCT TCG GAT CTAGGA AAC TTC CAG ACT
S RE T QS Y Q KA QP T P I S F
TCT AGG GAG ACA CAG AGC TAC CAG AAA GCC CAA CCC ACCCCCATCTCTTTC
s PD HR KV SR DV I P G A AL
TCT CCA GAT CAT AGG AAA GTATCA AGG GAT GTC ATT CCG GGA GCAGCC CTT
G TA S§S R CW QM L C P S P SV
GGG ACA GCC AGC AGC AGG TGC TGG CAG ATG CTC TGT CCT TCACCC TCTGTC
P GT R WGR P Q WKL LN S VT
CCC GGC ACC AGA TGG GGA AGG CCA CAG TGG AAACTT CTC AAT TCC GTCACA
G Qs sD T VIS Q F SL A M SF
GGG CAG AGC TCT GACACT GTT ATAAGT CAG TTC TCCCTG GCCATG TCTTTT
P NF P VPQ LR FL N TC S TD
CCTAATTTT CCT GTCCCACAACTT AGG TTC CTT AAC ACT TGT TCT ACA GAT
E T K K S § V N K *

GAAACAAAA AAG TCCTCT GTT AAC AAG TAG

(HBcbp, Genbank number: AF 529371).

1 2

7 500 bp —

500 bp— <591 bp

1: DNA Marker; 2: pGADT7-C12
3 pGADT7-C12 .

2.4
Y187,

XY

PGADT7-C12#
SD ,
AH109
4 /SD ,

C12#

- \ -DNA . -RNA

GAL4 BD AD

[17,18]

HBcAg

19 HBcAg ,
HBc, HBcAg B
FR1-CDR1 B
CTL R

HBV

[20]

HBcAg
HBcAg

GenBank

HepG2

) RNA

; HBCcAg
, , HBCAg

, DNA

228 'HBCcAgQ

HBV ,
[24-28]

Clontech

3 ,

, 95 % [29-32].
pGBKT7 pGBKT7-HBCcAg
AH109 HBcAg ,
Y187 ,
16 , 4 ,
GenBank ,
C-12 )
mRNA
HepG2
HBCcAg ,

cDNA

C-12

’

PGADT7,

HBcAg

Y187,



C-12 1125

10

11

12

13

HBcAg AH109 ,
HBcAg C-12#

HBCcAg ,
, HBV

Pumpens P, Grens E. Hepatitis B core particles as a universal
display model: a structure-function basis for development.
FEBS Lett 1999;442:1-6

Le Pogam S, Shih C. Influence of a putative intermolecular
interaction between core and the pre-S1 domain of the large
envelope protein on hepatitis B virus secretion. J Virol 2002;
76:6510-6517

Daub H, Blencke S, Habenberger P, Kurtenbach A, Dennenmoser
J, Wissing J, Ullrich A, Cotten M. Identification of SRPK1 and
SRPK2 as the major cellular protein kinases phosphorylating
hepatitis B virus core protein. J Virol 2002;76:8124-8137
Duclos-Vallee JC, Capel F, Mabit H, Petit MA. Phosphoryla-
tion of the hepatitis B virus core protein by glyceraldehyde-3-
phosphate dehydrogenase protein kinase activity. J Gen Virol
1998;79:1665-1670

Kau JH, Ting LP. Phosphorylation of the core protein of hepa-
titis B virus by a 46-kilodalton serine kinase. J Virol 1998;72:
3796-3803

Livingston BD, Crimi C, Fikes J, Chesnut RW, Sidney J, Sette
A. Immunization with the HBV core 18-27 epitope elicits
CTL responses in humans expressing different HLA-A2
supertype molecules. Hum Immunol 1999;60:1013-1017
Riedl P, Stober D, Oehninger C, Melber K, Reimann J, Schirmbeck
R. Priming Thl immunity to viral core particles is facilitated by
trace amounts of RNA bound to its arginine-rich domain. J
Immunol 2002;168:4951-4959

Cao T, Meuleman P, Desombere I, Sallberg M, Leroux-Roels
G. In vivo inhibition of anti-hepatitis B virus core antigen
(HBcAg) immunoglobulin G production by HBcAg-specific
CD4(+) Thl-type T-cell clones in a hu-PBL-NOD/SCID
mouse model. J Virol 2001;75:11449-11456

Lazdina U, Cao T, Steinbergs J, Alheim M, Pumpens P,
Peterson DL, Milich DR, Leroux-Roels G, Sallberg M. Molecu-
lar basis for the interaction of the hepatitis B virus core anti-
gen with the surface immunoglobulin receptor on naive B
cells. J Virol 2001;75:6367-6374

Lu YY, Li K, Cheng J, Wang L, Liu Y, Duan HJ, Zhang LX.
Cloning and expression of hepatitis B virus X gene in yeast.
Shijie Huaren Xiaohua Zazhi 2002;10:15-18

Wang L, Li K, Cheng J, Lu YY, Wang G, Liu Y, Zhong YW,
Duan HJ, Hong Y. Screening and cloning of the genes of pro-
tein interacting with human augmenter of liver regeneration.
Shijie Huaren Xiachua Zazhi 2002;10:161-164

Li K, Wang L, Cheng J, Zhang LX, Duan HJ, Lu YY, Yang JZ,
Liu Y, Hong Y, Xia XB, Wang G, Dong J, Li L, Zhong YW, Chen
JM. Screening and cloning of gene of hepatocyte protein 1
interaction with HCV core proyein. Shijie Huaren Xiaohua Zazhi
2001;9:1379-1383

Li K, Wang L, Cheng J, Lu YY, Zhang LX, Li L, Liu Y, Duan
HJ. Expression of NS2 gene of hepatitis C virus from yaest
two hybrid “Bait” vector in yeast. Shijie Huaren Xiaoh Zazhi

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

2002;10:129-132

Li K, Wang L, Cheng J, Lu YY, Zhang LX, Mu JS, Liu Y, Duan
HJ, Wang G, Li L. Mutunal interaction between hepatitis C
virus core protein and translin, a recombination hotspot
bingding protein. Zhonghua Yixue Zazhi 2002;82:1-5

Lu YY, Li K, Cheng J, Wang L, Liu Y, Zhang LX. Cloning and
expression of pre —s1 gene of hepatitis B virus in yeast. Jiefangjun
Yixue Zazhi 2002;27:341-342

Lu YY, Li K, Liu Y, Wang L, Cheng J, Zhang LX. Cloning and
expression of PreS2 gene of hepatitis B virus in yeast.
Weichangbingxue He Ganbingxue Zazhi 2002;11:222-224
Gietz RD, Woods RA. Screening for protein-protein interac-
tions in the yeast two-hybrid system. Methods Mol Biol 2002;
185:471-486

Zhen Z. Progress in proteomics. Shengwu Gongcheng Xuebao
2001;17:491-493

Huang CJ, Chen YH, Ting LP. Hepatitis B virus core protein
interacts with the C-terminal region of actin-binding protein. J
Biomed Sci 2000;7:160-168

Lazdina U, Cao T, Steinbergs J, Alheim M, Pumpens P,
Peterson DL, Milich DR, Leroux-Roels G, Sallberg M. Molecu-
lar basis for the interaction of the hepatitis B virus core anti-
gen with the surface immunoglobulin receptor on naive B
cells. J Virol 2001;75:6367-6374

Tsai SL. Immunopathogenesis of viral hepatitis B and C.
Changgeng Yixue Zazhi 1999;22:159-170

Kann M, Sodeik B, Vlachou A, Gerlich WH, Helenius A. Phos-
phorylation-dependent binding of hepatitis B virus core par-
ticles to the nuclear pore complex. J Cell Biol 1999;145:45-55
Usuda S, Okamoto H, Tsuda F, Tanaka T, Miyakawa Y,
Mayumi M. An enzyme-linked immunosorbent assay with
monoclonal antibodies for the determination of phosphory-
lated hepatitis B core protein (p21c) in serum. J Virol Methods
1998;72:95-103

Fehr T, Skrastina D, Pumpens P, Zinkernagel RM. T cell-inde-
pendent type | antibody response against B cell epitopes ex-
pressed repetitively on recombinant virus particles. Proc Natl
Acad Sci USA 1998;95:9477-9481

Sijts AJ, Ruppert T, Rehermann B, Schmidt M, Koszinowski
U, Kloetzel PM. Efficient generation of a hepatitis B virus
cytotoxic T lymphocyte epitope requires the structural fea-
tures of immunoproteasomes. J Exp Med 2000;191:503-514
Pumpens P, Grens E. HBV core particles as a carrier for B cell/
T cell epitopes. Intervirology 2001;44:98-114

Ulrich R, Koletzki D, Lachmann S, Lundkvist A, Zankl A, Kazaks
A, Kurth A, Gelderblom HR, Borisova G, Meisel H, Kruger DH.
New chimaeric hepatitis B virus core particles carrying hantavirus
(serotype Puumala) epitopes: immunogenicity and protection
against virus challenge. J Biotechnol 1999;73:141-153

Murray K, Shiau AL. The core antigen of hepatitis B virus as a
carrier for immunogenic peptides. Biol Chem 1999;380:277-283
Nagpal S, Ghosn CR, Chandraratna RA. Identification of
nuclear receptor interacting proteins using yeast two-hybrid
technology. Methods Mol Biol 2001;176:359-376

Serebriiskii 1G, Toby GG, Finley RL Jr, Golemis EA. Related
Articles Genomic analysis utilizing the yeast two-hybrid
system. Methods Mol Biol 2001;175:415-454

Gietz RD, Woods RA. Screening for protein-protein interac-
tions in the yeast two-hybrid system. Methods Mol Biol 2002;
185:471-486

Zhen Z. Progress in proteomics. Shengwu Gongcheng Xuebao
2001;17:491-493



P.O.Box 2345 Beijing 100023, China
Fax: +86-10-85381893
Email: wcjd@wjgnet.com www.wjgnet.com

World Chin J Digestol 2003 August;11(8):1126-1130
ISSN 1009-3079 CN 14-1260/R
2003

. VIRAL HEPATITIS *

2

" 302

100039
,1973-08-27 , .. , 2003
, N0.C03011402, No. C30070689,
N , No. 98D063,
, N0.98H038, “ ” , No. 01Q138,
“©o0 7 ., No. 01MB135
, 100039, 100

302 N

. cj@genetherapy.com.cn
: 010-66933391 : 010-63801283
: 2003-03-08 : 2003-04-16

Cloning of a gene coding for novel
mutant of asialoglycoprotein receptor
2 binding to hepatitis B virus X protein
in hepatocytes

Yin-Ying Lu, Tian-Yan Chen, Jun Cheng, Yao-Dong Liang,
Lin Wang, Yan Liu, Jian Zhang, Qing Shao, Ke Li, Ling-Xia Zhang

Yin-Ying Lu, Tian-Yan Chen, Jun Cheng, Yao-Dong Liang, Lin Wang,
Yan Liu, Jian Zhang, Qing Shao, Ke Li, Ling-Xia Zhang, Gene Therapy
Research Center, Institute of Infectious Diseases, The 302 Hospital of
PLA, 100 Xisthuan Zhonglu,Beijing 100039, China

Supported by Grants from National Natural Science Foundation No.
C03011402, No.C30070689, and Returned Scholarship of General Lo-
gistics Department of PLA.

Correspondence to: Dr. Jun Cheng, Gene Therapy Research Center,
Institute of Infectious Diseases, 302 Hospital of PLA, 100 Xisihuanzhong
Road, Beijing 100039, China. cj@genetherapy.com.cn

Received: 2003-03-08 Accepted: 2003-04-16

Abstract

AIM: The pathogenesis of HBV-induced malignant trans-
formation is incompletely understood. The X protein of
hepatitis B virus (HBxAg) is a multifunctional protein that
can influence a variety of signal transduction pathways
within the cell and is essential for establishing natural viral
infection, it also has been implicated in the development
of liver cancer associated with chronic infection. Further
understanding of the interaction between HBxAg and proteins
in hepatocytes is of great significance for the prevention
of the development of hepatocellular carcinoma (HCC).

METHODS: HBxAg bait plasmid was constructed by ligating
the HBxAg gene with a yeast expression vector pGBKT7,
then transformed into yeast AH109 (a type). The transformed
yeast cells were amplified and mated with yeast cells Y187
(a type) containing liver cDNA library plasmid pCAT2 in
2 YPDA medium. Diploid yeast cells were plated on synthetic
dropout nutrient medium (SD/-Trp-Leu-His-Ade) and syn-

thetic dropout nutrient medium (SD/-Trp-Leu-His-Ade)
containing x-a-gal for selection twice. Plasmid of true positive
blue colonies was extracted and analysed by DNA sequencing
and blast in genbank. After the complete sequence of the
novel mutant of asialoglycoprotein receptor 2 (ASGPR2)
was amplified from the mRNA of HepG2 cell by reverse
transcription polymerase chain reaction (RT-PCR) and
cloned into pGADT7 vector, the recombined plasmid was
translated by using reticulocyte lysate and analysed by im-
munoprecipitation technique in vitro together with HBxAg.

RESULTS: Eighteen genes in forty-one positive colonies
were obtained, one of them is a novel mutant of ASGPR2,
which is 80 % homologous to natural ASGPR2. The complete
sequence of the mutant was amplified from the mRNA of
HepG2 cell by RT-PCR successfully. The interaction between
HBx and ASGPR2 mutant was further confirmed by immu-
noprecipitation technique.

CONCLUSION: Interaction between HBx and ASGPR2 mutant
can be observed in both yeast cell and in vitro.

Lu YY, Chen TY, Cheng J, Liang YD, Wang L, Liu Y, Zhang J, Shao Q,
Li K, Zhang LX. Cloning of a gene coding for novel mutant of
asialoglycoprotein receptor 2 binding to hepatitis B virus X protein in
hepatocytes. Shijie Huaren Xiaohua Zazhi 2003;11(8):1126-1130
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Abstract

AIM: Infection of hepatitis B virus (HBV) causes acute and
chronic hepatitis and is closely associated with the devel-
opment of cirrhosis and hepatocellular carcinoma (HCC).
Molecular biological studies have considerably advanced
our understanding of how the HBV genome operates, pro-
viding important new clues to the natural history of HBV-
related diseases and, potentially, new therapeutical
avenues. The HBV genome consists of 3.2 kb of circular
DNA encoding four overlapping reading frames driven by
promoter and enhancer elements. The HBV core promoter
has been especially targeted for detailed molecular analysis,
for its pivotal role in the hepatotropism and early life cycle
of HBV. The core promoter can be divided into two
elements: the basal core promoter (BCP) and the core
upstream regulatory sequence (CURS). We previously had
used phage display to screen the human liver cDNA library.
A binding-protein of HBV core promoter, homologous with
carboxypeptidase N (CPN), has been identified. Carbox-
ypeptidase N is a plasma metalloprotease that cleaves basic
amino acid residues from the C terminal of peptides and

proteins. The enzyme plays a central role in regulating
the biologic activity of peptides such as kinass and
anaphylatoxins. The aim of this study was to observe the
effect of carboxypeptidase N on HBV core promoter
expression, to construct recombinant plasmid for trans-
fection into cell and to investigate the role of carboxypep-
tidase in replication and expression of HBV DNA.

METHODS: PCR was performed to amplify the gene of
HBV core promoter from the plasmid pCP10 containing
the whole fragment of HBV. The core promoter region
was amplified using the following primers: sense, 57-ACG
CGT CCA AGG TCT TAC ATA AG-37, and antisense, 5*-GCT
AGC ATG ATT AGG CAG AGG TG-3, (spanning the HBV nucleotides
1643 nt to 1849 nt). Subcloning and sequencing of PCR
products were performed by using the TA cloning Kits.
After Mlul and Nhel digestion the sizes of the inserts were
determined by agarose gel electrophoresis. The fragments
were introduced into the restriction sites Mlul and Nhel of
the multiple cloning sites of the pCAT basic (without any
promoter) or promoter reporter. Equally, PCR was per-
formed to amplify the gene of carboxypeptidase N, using
the following primers: sense, 5°-GAA TTC ATG CTC GGG
GAT CCG AAT TC-3”, and antisense,5”-GGA TCC TCA AGA
CCC GTT TAG AGG CC-3”. After EcoR T and BamH 1
digestion, the PCR fragments were cloned into the restric-
tion sites EcoR I and BamH 1 of the multiple cloning sites
of the pcDNA3.1(-). Murine fibroblast cell NIH 3T3 were in
Dulbecco’'s modified Eagle’s medium supplemented with
10 % fetal bovine serum under 5 % CO, at 37 ‘C. DNA
transfection by the liposomes method was performed. For
analysis, the cells were harvested 48 h after transfection.
Transfection efficiency was routinely checked by cotrans-
fecting 0.2 ng of pCAT as an internal standard.

RESULTS: HBV core promoter gene was successfully cloned
into pCAT named pCAT-CP. Carboxypeptidase N gene was
successfully cloned into pcDNA3.1 (-) named pcDNA3.1(-)-
CPN. The recombined vectors were transferred into NIH
3T3 cell simultaneously to measure the expression of CAT.
The results showed that the HBV core promoter of ex-
pression was upregulated 5-6 fold by the expression of
carboxypeptidase N.

CONCLUSION: Our findings suggest that carboxypeptidase
N could bind HBV core promoter in vivo, and upregulate
the expression of HBV core promoter, which pave the way
for further studying the regulatory mechanism of HBV DNA.

Zhang ZD, Cheng J, Zhong YW, Yang Q, Wang YD, Dong J, Yang YJ,
Zhang SL. Cloning and characterization of a human hepatocyte protein,
carboxypeptidase N, which binds and activates core promoter of hepatitis
B virus. Shijie Huaren Xiaohua Zazhi 2003;11(8):1131-1134
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Abstract

AIM: To investigate the relationship between NS5A;09-2248
sequences and response to interferon therapy, and whether
there is an IFN sensitivity determining region(ISDR) in the
region of NS5A209.204s.

METHODS: We analyzed 11 patients with chronic HCV 1b
infection who had received interferon alfa therapy for six
months. Pretreatment serum samples were analyzed. The
amino acid sequence of NS5A,x00.224¢ Was determined by
direct sequencing of the HCV genome amplified by the
polymerase chain reaction.

RESULTS: Among the 11 patients, only 1 was intermediate
type, all the others were wild type. 2 of wild type patients
showed complete response.Others were nonresponders.
There was no significant difference in nucleotide and amino
acid sequences between the two groups.The nucleotide
and amino acid sequences changed after IFN treatment in
one nonresponder.

CONCLUSION: The NS5A59-224s region was highly
conservative. In Chinease patients with chronic HCV 1b
infection, there was no correlation between response to in-
terferon and mutations in the NS5A gene. HCV quasispecies
changed after IFN therapy.

Zhang L, Zhao GZ, Shi LL, Cao L. Mutations in nonstructural 5A gene
of hepatitis C virus and its response to interferon alfa.Shijie Huaren

Xiaohua Zazhi 2003;11(8):1135-1138
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Abstract

AIM: To investigate the association of genetic susceptibility
to hepatitis B virus infection and disease progression with
the allelic polymorphisms of I1L-10 and IL-12b promoter
regions in Chinese Han population.

METHODS: Two groups of indigenous Chinese subjects
(314 subjects in total) were recruited in this study. Group
1 included 104 unrelated patients with chronic hepatitis B
virus infection and 76 unrelated healthy donors. Group 2
contained 134 related subjects from seven HBV-infected
pedigrees of Han ethnic origin. Total genomic DNA samples
were purified from the 1.5 ml of peripheral blood of all
participated individuals by using the QlAgen purification
DNA kit. Genotyping of IL10-5”A and IL12-5"C alleles was
performed by means of PCR-RFLP (restriction fragment
length polymorphism) and further proved by direct DNA
sequencing. All data were statistically analyzed by using
SAS software.

RESULTS: 1L10-5”A mutant frequency in unrelated healthy
subjects was 41.9 % compared with 42.1 % in unrelated
HBV-infected patients, while 1L12-5”C mutant frequency
was 64.6 % and 55.8 % among healthy individuals and
HBV-infected patients, respectively. No significant difference
was found among the unrelated healthy individuals and
unrelated HBV-infected patients. In related individuals from

the seven HBV-infected pedigrees, the mutant frequency
of IL12-57C allele was found to be identical to that in unrelated
healthy and HBV-infected patients, but the mutant frequency
of 1L10-5A allele (19.5 %) was significantly different from
that (42.0 %) in unrelated group (P <0.01).

CONCLUSION: The polymorphisms of 1L10-5°A and 1L12-5°C
allele promoter regions were not correlated with hepatitis
B virus infection and disease progression among unrelated
subjects, but there was a significantly lower mutant frequency
of IL10-5”A allele among related subjects.

Li YG, Liu MX, Wang FS, Jin L, Hong WG. Genetic polymorphisms in
IL-10 and IL-12b allele promoter regions in Chinese patients of Han
nationality with HBV infection. Shijie Huaren Xiaohua Zazhi 2003;11
(8):1139-1143
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Abstract

AIM: To detect the expression of apoptosis related proteins
BAG-1 and BAD and to investigate their functions of apoptosis
modulation and relations to tumor differentiation in extrahepatic
cholangiocarcinoma.

METHODS: Quantitative in situ methods of DAKO Envision™
Systems immunohistochemistry in combination with computer-
assisted image analysis and apoptotic cells counting were
used to observe the expression levels of BAG-1 and BAD
and the apoptosis indexes in 42 cases of extrahepatic
cholangiocarcinoma.

RESULTS: The expression levels of BAG-1 and BAD were
measured with average absorbance (A) derived from the
guantitative image analysis. Among 24, 13 and 5 cases of
well, moderately and poorly differentiated extrahepatic
cholangiocarcinomas, the average A of BAG-1 was respectively
0.068+0.037, 0.112+0.057 and 0.152+0.062, of BAD was
respectively 0.079+0.053, 0.138+0.058 and 0.165+0.061,
and the apoptotic indexes examined in the hematoxylin-
and-eosin-stained specimens were respectively 1.1+0.5,
1.7+0.3 and 3.5£1.3. The expression levels of BAG-1 and
BAD and the apoptotic indexes were increased obviously
from well, moderately to poorly differentiated extrahepatic
cholangiocarcinoma (P <0.05). The expression level of BAD
was correlated to the apoptotic indexes (P <0.01).

CONCLUSION: Expressions of BAG-1 and BAD and apoptosis
indexes were all associated with differentiation of extrahepatic
cholangiocarcinoma. BAG-1 and BAD may take part in the
apoptosis modulation of the tumor.

Yan QG, Shi JG, Huang GS, Zhang CS, Li Q, Hu PZ, Wang WL. In situ

quantitative study of BAG-1 and BAD in extrahepatic cholangiocarcinoma.
Shijie Huaren Xiaohua Zazhi 2003;11(8):1144-1147
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Abstract
AIM: To investigate the molecular mechanism of HepG2
cell apoptosis induced by Taurodeoxycholic acid (TDCA).

METHODS: Morphologic evaluations of apoptosis were
performed by HE staining and electro-microscope. DNA
fragment was detected by electrophoresis on 1.5 % agarose
gel. Apoptosis rate was measured by flow cytometry using
Pl probe. After incubation of HepG2 cell with TDCA, the
release of cytochrome C from mitochondria into cytosol
was determined by Western blot analysis, and the activitives
of Caspase-8,9,3 were evaluated by chrolometry.

RESULTS: Incubation of HepG2 cells with 400 nmol/L TDCA
for 12 h induced significant cell apoptosis. Flow cytometry
analysis showed that apoptosis rate was 50.4+2.2 % following
TDCA incubation. The release of cytochrome C from mito-
chondria to cytosol in a time-dependent pattern was dem-
onstrated during the development of apoptosis with sub-
sequent activation of Caspase-9 and 3 obviously, while
the activation of Caspase-8 was slightly involved in this
apoptotic pathway.

CONCLUSION: TDCA can induce cell apoptosis mainly through
initiating the release of cytochrome C from mitochondria to
cytosol and the subsequent activation of procaspase-9.

Li GM, Xie Q, Zhou XQ, Yu H, Guo Q, Liao D, Li DG. Taurodeoxycholic
acid induced apoptosis via mitochondrial injury in HepG2 cells.Shijie
Huaren Xiaohua Zazhi 2003;11(8):1148-1151
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Abstract
AIM: To investigate the effects of cyclins and oncogene
proteins on liver regeneration after partial hepatectomy in
cirrhotic rats.

METHODS: By employing immunohistochemistry and in situ
hybridization, we observed the changes of liver cyclin A,D
and oncogene proteins in the model of rat liver cirrhosis
(CCL,) after partial hepatectomy.

RESULTS: The expressions and distributions of hepatocyte
cyclin A and D were similar, which were mainly in the cytoplasm
and nuclei of the cells. Around the central veins, the expressions
were high and early at about 6 h postoperation. During liver
regeneration, the expressions of cyclin A and D mRNA were
marked and locally distributed. Cyclin B and Rb proteins
were distributed in the cytoplasm and nuclei of the cells.
Cyclin B and Rb proteins had stronger expressions in the
liver at 6-24 h after operation. P27 expressions occured at
24 h after operation, and were most marked at 1 wk after
operation. RB protein also showed stronger expressions.

CONCLUSION: Liver regeneration is dependent on a muti-
pathway mechanism.

Chen P, Li K, Dong JH, Han BL. Changes of hepatocyte cell cycle after
partial hepatectomy in cirrhotic rat liver.Shijie Huaren Xiaohua Zazhi
2003;11(8):1152-1155
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Abstract

AIM: To investigate the protection effect of matrine on
cold ischemia and reperfusion injury of sinusoidal endothelial
cells (SEC) of liver isograft.

METHODS: Two hundred and twenty-four SD rats were
randomly divided into four groups: untreated group, low-dose
treated group, high-dose treated group and sham operation
group. After 5 hours of cold preservation with Ringer’s
solution, orthotopic liver transplantation was performed.
At 1 h, 2 h and 4 h time-points after reperfusion, 6 rats
were killed in each group to collect the serum sample and the
middle lobe of liver for detection, and the other 8 rats were
raised to study the one week survival rate post-transplantation.

RESULTS: All recipients in control group died within 48
hours, mostly between 10 to 20 hours, and matrine treatment
increased one week survival rate to 75 % in both treated
groups. The level of Hylluronic Acid (HA) and glutamate
pyruvate transaminase (ALT) decreased significantly with
matrine treatment. And the expression of intercellular adhesion
molecule-1 (ICAM-1) decreased significantly in both treated
groups, and the pathological changes of SEC ameliorated.

CONCLUSION: Matrine can prevent SEC from cold ischemia
and reperfusion injury in rat orthotopic liver transplantation.

Qiu YD, Zhu XH, Shi MK, Ding YT. Protective effect of matrine on
sinusoidal endothelial cells of rat liver isograft. Shijie Huaren Xiaohua
Zazhi 2003;11(8):1156-1159
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Abstract

AIM: To observe the concentration of circulating ADM and
its side effects by hepatic artery infusion of Adriamycin
(ADM) combined with hemoperfusion (HP).

METHODS: ADM was infused through the dogs” hepatic
artery. At the same time, the femoral artery and femoral
vein catheters were inserted and HP(NK-107 resin (HPI)
and Japanese activated charcoal(HP II) as adsorbents)
was performed. The concentration of circulating blood ADM
was determined and blood routine,myocardiac enzymes,
liver and kidney function were observed.

RESULTS: The plasma concentration of ADMat 1 h,2 h; 3d
and 14 d in HP I, II groups (8949, 60+15, 2145, 10+2;
99+14, 61413, 2615, 12+2 mg- L'* ) were decreased apparently
as compared with the control group (312+23, 237+12,
116+15, 58+8 mg- L) (P <0.01). After HP 24 h (0.9+0.4,
11.946.4, 1.0£0.3; 1.1+0.3, 4.3+3.7, 1.940.6 nkat- L’*) and 72 h
(0.91£0.4, 8.2+4.5, 0.8+0.3; 1.1+0.1, 2.642.3, 2.742.3 nkatL™),
myocardiac enzymes (LDH,CPK-MB, a-HBDH) had no change
(P >0.05). But in control group, after HP 24 h (1.6£0.2, 23.9+12.9,
2.7+0.3 nkat- L), they began to increase (P <0.05) and increased
markedly after 72 h (3.1+0.1, 33.7£10.4, 8.5+0.3 nkatL?)
(P <0.01) as compared with before HP (0.8+0.1, 11.1+10.7,
1.4+0.1 nmkat'L't). Before and after HP, the peripheral WBC,
RBC, Hb and Pt at 3, 7 and 14 d had no significant change
(P >0.05). But in the control group WBC, Pt, RBC and Hb
were lower than before (16.3+4.2° 10%/L,131+38" 10%/L,

5.9+1.6" 10*?/L, 131+28 g/L) at 7 d (8.5+5.4" 10°/L,
7735 10%/L, 4.8+1.2" 10%3/L,94+27 g/L) (P <0.05) and
much lower than before at 14 d (6.2+4.4" 10°%/L, 69439 10%/L,
5.2+1.6" 10'%/L, 109+28 g/L P <0.01). Before and after HP,
no obvious changes were found in liver function (ALT, AST
and TBil) and kidney function (BUN and Cr) (P >0.05).

CONCLUSION: ADM hepatic artery infusion combined with
HP, using NK-107 resin and Japanese activated charcoal
as adsorbents, can decrease the concentration of circu-
lating blood ADM and its side effects.

Zhang ZY, Zhang WY, Qian SC. Hepatic artery infusion of adriamycin
combined with hemoperfusion in dogs.Shijie Huaren Xiaohua Zazhi
2003;11(8):1160-1163
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Abstract
AIM: To clone the Chinese gene of TIMP-1 and express
the fusion protein MBP-TIMP-1.

METHODS: The fragment of TIMP-1 gene from the liver tissue
of indigenous Hunan residents was amplified by RT-nest-PCR
and it was cloned, sequenced by gene recombinations
techniques. Fusion protein MBP-TIMP-1 was expressed in
E.coli, analysed by SDS-PAGE and Western blot and purified
by affinity chromatography.

RESULTS: The sequence of cloned Chinese TIMP-1 gene
was 624 bp. It is homologous with the reported other human
TIMP-1 gene sequence. Fusion protein MBP-TIMP-1 was
66 kd and is of the antigenicity of TIMP-1. The MBP-TIMP-1
was purified by affinity chromatography.

CONCLUSION: The Chinese gene of TIMP-1 was cloned
and MBP-TIMP-1 was expressed and purified successfully
in vitro. It may be useful to the diagnosis of liver fibrosis.

Liu SH, Tan DM, Hou J, Hu GL. Cloning and expression of tissue inhibi-

tor of metalloproteinases-1 (TIMP-1) gene in Chinese. Shijie Huaren
Xiaohua Zazhi 2003;11(8):1164-1167
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Abstract

AlIM: To investigate the effects of captopril on the expression
of MMP-2,3 and TIMP-2, 3 in rat hepatic fibrosis.

METHODS: Forty healthy Wistar rats were randomly divided
into five groups: normal control group, experiment group
A,experiment group B, captopril-prevention group, captopril-
treatment group. Hepatic fibrosis models were induced in
the latter 4 groups by a combination of several factors.
Liver sections were stained by hematoxylin-eosin and Van
Gieson to evaluate the degree of inflammation and hepatic
fibrosis. Expression of MMP-2, 3 and TIMP-2, 3 in liver
were assayed by immunohistochemistry.

RESULTS: There was significant difference between

captopril-prevention group(1.33+0.52)and experimental
group A (2.17%0.75) on histologic assessment of hepatic
fibrosis, and between captopril-treated group (1.67+0.82)
and experimental group B (2.86+0.69) (P <0.05). The ratios
of positive expression area of MMP-2 in captopril-prevention
group and captopril-treatment group (4.43+0.25 % and
3.21+0.16 %, respectively) was smaller than in experimental
group A and B (8.20£0.24 % and 5.67+0.32 %, respectively),
(P <0.01). Expression of MMP-3 in experimental group A
and experimental group B (1.54+0.36 % and 3.69+0.27 %,
respectively) was weaker than in captopril-prevention group
and captopril-treated group (4.25+0.37 % and 10.75£1.69 %,
respectively) (P <0.01). Expression of TIMP-2 in captopril-
prevention group (2.16+0.17 %) was weaker than in ex-
perimental group A (3.61+0.46 %) (P <0.01); but TIMP-2
in captopril-treatment group (7.87+0.59 %) was stronger
than in experimental group B (6.68+0.52 %) (P <0.01).

Expression of TIMP-3 in captopril-prevention group and
captopril-treatment group (3.06+0.28 % and 5.35+0.34 %,
respectively) was weaker than in experimental group A
and experimental group B(4.13+0.29 % and 8.5410.45 %,
respectively) (P <0.01).

CONCLUSION: Captopril could suppress expression of
MMP-2, TIMP-3, and enhance the expression of MMP-3,
which might be related with its anti-hepatic fibrosis activity.

Li Q, Zhang GY, Li XH, Xu MH. Effects of captopril on expression of
MMP-2,3 and TIMP-2,3 in rat hepatic fibrosis. Shijie Huaren Xiaohua
Zazhi 2003;11(8):1168-1171
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Abstract

AlIM: To explore the different effects of pituitrin and triglycyl-
lysine-vasopressin (tGLVP)on hepatic oxygen partial pressure
(PvO,) while reducing the partial hypertension in portal hy-
pertension rats.

METHODS: The model of biliary cirrhosis was induced by
ligating the choledochus. Forty rats were divided into two
groups randomly:pp group (n =20)and tGLVP group(n =20).
PP and tGLVP were slowly infused into the rats via portal
vein respectively. The portal vein pressure and the oxygen
partial pressure were obtained at the moment before adminis-
tration and 5,10,15,25,30 minutes after administration.

RESULTS: Portal venous pressure (PVP) was significantly
lowered after infusion in two groups. There was no significant
difference between the two groups (t =0.39, P >0.05).
PLO, was significantly decreased in pp group after infusion
(P <0.01),but not in tGLVP group (P <0.05).There was
significant difference between the two groups in P,O, after
infusion (t =9.19, P <0.01).

CONCLUSION: PP caused a significant decrease both in
portal pressure and P,0,. PVP was decreased by tGLVP,
but P,O, was not decreased significantly. tGLVP is considered
to be better than PP in treatment of acute variceal hemorrhage.

Zhu JB, Deng LQ, Wang SY. Effects of pituitrin and triglycyl-lysine-
vasopressin on hepatic oxygen partial pressure in portal hypertensive
rats. Shijie Huaren Xiaohua Zazhi 2003;11(8):1172-1174

P <0.01).

. 2003;11(8):1172-1174
http://lwww.wjgnet.com/1009-3079/11/1172.asp
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Abstract

AIM: To establish an agarose gel electrophoretic method
for detecting alcohol dehydrogenase isoenzymes in human
serum or liver tissue.

METHODS: The samples of human liver tissue or serum
were electrophoresed with 74 mmol/L diethylbarbital buffer
(pH 8.6) of 10 g/L agarose gel. Electrophoresis can separate
the Alcohol Dehydrogenase (ADH) isoenzymes to three
bands clearly at 20 mA for 20 min in serum.

RESULTS: The total ADH activity in serum of sixty-seven
patients with liver diseases was ranged from 0.013 Kat/L
to 0.021 Kat/L. ADH T isoenzyme was ranged from 0.01
to 0.30 of the total activities . ADH TIII isoenzyme was from
0.12 to 0.31 . ADH IIT was from 0.39 to 0.80. Total ADH
activity in liver tissues of ten healthy subjects was ranged
from 0.136 Kat/L to 0.196 Kat/L. ADH I isoenzyme was
from 0.07 to 0.25 of the total activities. ADH III isoenzyme
was ranged from 0.19 to 0.27. ADH III was from 0.56 to 0.73.

CONCLUSION: ADH activity is high in normal human liver.
Three ADH isoenzymes can be separated with agarose
gel electrophoresis . But serum ADH activity is low. High
activities were obtained in serum from persons suffering
from serious liver diseases.

Mi QM, Cao LN, Gao CF. Detection of alcohol dehydrogenase isoen-
zymes in liver and serum by electrophoresis in liver disease. Shijie
Huaren Xiaohua Zazhi 2003;11(8):1175-1177
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Abstract
AIM: To determine whether Hepatopoietin(HPO) acts via
a novel nuclear receptor based signal transduction pathway.

METHODS: *?°I-HPO was used to characterize its binding
activity by specific displacement test and Scatchard analysis
in nuclear extracts of primarily cultured rat hepatocytes
and human hepatoma cells. ?I-HPO bound to its receptor
complex by micro autoradiograph for the HPO receptor in
HepG2 cells.

RESULTS: The binding was saturable and specific since it
was replaceable by HPO but not by EGF, thyroid hormone
or growth hormone. Scatchard analysis indicated the presence
of a single class of high affinity receptor with dissociation
constant (Kd) of 35 pmol and 12 pmol, and a receptor
density of about 1.7" 10°sites/g and 5.0" 10°sites/g, in the
rat hepatocytes and human hepatoma cells, respectively.
Autoradiograph of the receptor showed that the receptor
grains were well distributed around hepatocytes nuclei.

CONCLUSION: These data demonstrate the existence of
HPO nuclear receptor in hepatocytes and hepatoma cells,
which involves in hepatocytes proliferation signal transduction.

Wang G, Chen DF, Hu L, Wang J, Fan LL, Zhang XR. Identification and

characterization of nuclear receptor for hepatopoietin. Shijie Huaren
Xiaohua Zazhi 2003;11(8):1178-1181
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Abstract

AlIM: To study the effects of PD98059, the specific blocking
agent of MEK,, on the proliferation of hepatic stellate cells
and expression of Proliferating Cell Nuclear Antigen in rat
hepatic stellate cells (HSC).

METHODS: HSC stimulated by acetaldehyde were cultured.
The cell growth was evaluated by MTT colorimetric assay.
Proliferating cell nuclear antigen (PCNA) was examined by
immunocytochemical staining.

RESULTS: PD98059 of 20 nmol/L had an inhibitory effect
on proliferation of HSC (P <0.05, 0.109+0.020 vs 0.146x0.030),
which was more obvious when cells exposed to PD98059
at 50 and 100 nmol /L (P <0.05, 0.081+0.010, 0.056+0.020
vs 0.146+0.030), and the expression of PCNA also showed
a descending tendency with the increase of PD98059 con-
centration (P <0.05, 0.62+0.09, 0.47+0.04, 0.34+0.04 vs
0.74+0.05)

CONCLUSION: PD98059 inhibits proliferation of HSC and
expression of PCNA, which is correlated with the decreased
activity of PCNA.

Ma HD, Jiang MD, Zhong XF, Xie FW, Zeng WZ. Effects of PD98059 on
proliferation of rat cultured hepatic stellate cells stimulated by acetaldehyde.
Shijie Huaren Xiaohua Zazhi 2003;11(8):1182-1184
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Abstract

AIM: To study the effects of estradiol on the production of
collagen I, 11l and transforming growth factor b, (TGF b,)
in experimental fibrosis in rats induced by carbon tetrachloride
(CCL,), and to investigate the suppressive effects of estrogen
on liver fibrosis.

METHODS: Rats were randomly allocated into a normal
control group, a model control group, a therapy control
group and an estradiol group. Liver fibrosis was induced
by CCL,administration. The estradiol group, apart from
the administration of CCL,, was treated subcutaneously
with estradiol (benzoic estradiol) 1 mg/kg twice weekly.
At the end of week 8, all the rats were sacrificed. Liver
inflammation and collagen deposition were observed with
HE and Masson’s collagen stains, analyzed with scoring
and staging systems. Type I, 11l collagens and TGF b, were
observed with immunohistochemical method.

RESULTS: CCL, group had the typical liver fibrosis compared
with normal control group. The fibrous septa were formed
in CCL, group rats, and collagens were accumulated and
deposited in the sinusoids and liver lobules. The expression
of type I, 111 collagens (0.58+0.26 vs 6.34+2.24, 1.07+0.49
vs 5.28+1.28, P <0.001) and TGF b; was significantly
increased. Estradiol significantly attenuated collagen ac-

cumulation (P <0.05) in the fibrotic livers, and decreased
type |, Il collagens (2.47+0.76 vs 6.34+2.24, 3.02+1.20
vs 5.28+1.28, P <0.05) and TGF b, expression in the liver.

CONCLUSION: Estradiol treatment reduces the synthesis
of hepatic type I, 111 collagens and TGF b, in the fibrotic
liver induced by CCL,administration, and attenuates hepatic
fibrosis.

Xu JW, Gong J, Feng XL, Chang XM, Luo JY, Dong L, Jia A, Xu GP.
Effects of estradiol on type I, Il collagens and TGF b, in hepatic fibrosis
in rats. Shijie Huaren Xiaohua Zazhi 2003;11(8):1185-1188

b . (TGF by) ,
1 mg/kg, 2 /wk, 8 wk. HE
Masson ,
I, HI TGF b ,

’ ’

L (0.58 = 0.26
Vs 6.34 + 2.24, 1.07 = 0.49 vs 5.28 = 1.28, P

<0.001) TGFb, ;
(P <0.05), I
1l (247 + 0.76vs6.34 + 224, 3.02 + 1.20vs
528 + 128, P <0.05) TGFb,
: o1
TGF b, ,
'|, i ' ’TGF b; 2003;11(8):

1185-1188
http://lwww.wjgnet.com/1009-3079/11/1185.asp



1186 ISSN 1009-3079 CN 14-1260/R 2003 8 15 11 8
, 23:1-26:1% 2, Xts,
) .t F SPSS10.0
o ,
. 2
9, , - CCL,
TGF b, 6, s , , ,
TGF b, , , ,
: I, 1l TGF b, : ,
. Masson ( 1),
l ’
1.1 & Sprague-Dawley 40 ,
220 = 21g, 10 ,
|
00080103; X ()
J " - + ++ +++
; ( )R 11 Control 10 10 0 0 0 0
, 1:50; cCL, 9 0 2 2 3 1
TGF b, Dako , CCL,+E® 8 0 4 2 1 0
1:1000; ST CCL.+Col? 9 0 3 4 2 0
1.2 12h s
.10 1, 4 . CCL, P <0.05, vs CCL,
400 mL/L CCL, , 2 mL/kg,
2wk, (E) CCL, 2.2 1, 1
1 mg/kg, 2 /wk. PAP I, 1l ,
(Col) CCL, , 0.11 mg/kg I
3 5 g/kg 200 g/kg T
: .CCLy 1, 1l
, 2 Jwk. 8wk , 1
s (40 mg/kg)
’ b ’ I s
40 g/L . , HE . Masson , " _ Lo
( / 100 %)
AU ! 2.
l 9 9
s 2, , 2 [T (Xts)
3 ' n | 11
’ ' ( ’ ) ’ Control 10 058 + 0.26 1.07 + 0.49
4 ' ' CCL, 9 6.34 = 2.24 5.28 + 1.28
’ ’ ’ CCL,+E ® 8 2.47 + 0.76 3.02 + 1.20
I, Il TGF b, PAP DAB
CCL+Col ® 9 2,63 + 0.91 3.31 + 1.43
1. 1 s CMIAS
, 10
%P <0.05, vs CCL,
8, 2.3 TGF b, CCL, TGF b,



, I, TGF b, 1187
, N ECM s
[18—2\2]. ’
[23-26]
, TGF b, 731l
60-80 %,
. Bentzen et al ®© ,
(tamoxifen, )
TGF b]_ . 9
TGF b,
s TGF b,
1 CCL, TGFb, PAP 100 ccL, TGF b,
s I, 1l ECM ,
, TGF b;
s TGF b, s
o255 TGF b,
, , L, 1
ECM s

2 TGF b,

TGF b, ),

ECM. I,

I, 1 ,
CCL,

’

(extracellular matrix, ECM),

3 ECM
[, 1v, v, Vi ,
60% M
,
. CCL, I, 1
CCL,
CCL,

10

11

Pinzani M, Romanelli RG, Magli S. Progression of fibrosis in
chronic liver diseases: time to tally the score. J Hepatol 2001;
34:764-767

Yan JC, Ma JY, Pan BR, Ma LS. Study of hepatitis B in China.
Shijie Huaren Xiaohua Zazhi 2001;9:611-616

Shimizu I, Mizobuchi Y, Yasuda M, Shiba M, Ma YR, Horie T,
Liu F, Ito S. Inhibitory effect of oestradiol on activation of rat
hepatic stellate cells in vivo and in vitro. Gut 1999;44:127-136
Gabriel A, Kuddus RH, Rao AS, Gandhi CR. Down-regula-
tion of endothelin receptor by transforming growth factor b1
in hepatic stellate cells. J Hepatol 1999;30:440-450

Bai XW, Yan XX, Feng LY. Recent progression of hepatic fibro-
sis research. Shijie Huaren Xiaohua Zazhi 2000;8:1267-1268
Bentzen SM, Skoczylas JZ, Overgaard M, Overgaard J. Radio-
therapy-related lung fibrosis enhanced by tamoxifen. J Nat
Cancer Inst 1996;88:918-922

Pilette C, Rousselet MC, Bedossa P, Chappard D, Oberti F,
Rifflet H, Maiga MY, Gallois Y, Cales P. Histopathological
evaluation of liver fibrosis: quantitative image analysis vs
semi-quantitative scores. J Hepatol 1998;28:439-446

Zhang YT, Chang XM, Li X, Li HL. Effects of spironolactone
on expression of type I/111 collagen proteins in rat hepatic
fibrosis. Shijie Huaren Xiaohua Zazhi 2001;9:1120-1124

Wu CH. Fibrodynamics-elucidation of the mechanisms and
sites of liver fibrogenesis. World J Gastroenterol 1999;5:388-390
Nie QH, Cheng YQ, Xie YM, Zhou YX, Cao YZ. Inhibiting
effect of antisense oligonucleotides phosphorthioate on gene
expression of TIMP-1 in rat liver fibrosis. World J Gastroenterol
2001;7:363-369

Dai Wi, Jiang HC. Advances in gene therapy of liver cirrhosis:
a review. World J Gastroenterol 2001;7:1-8



1188

ISSN 1009-3079 CN 14-1260/R

2003 8 15 11 8

12

13

14

15

16

17

18

19

20

21

22

23

Jiang SL, Yao XX, Shun YF. The treatment of hepatic fibrosis.
Shijie Huaren Xiachua Zazhi 2000;8:684-686

Jian HQ, Zhang XL. The mechanisms of hepatic fibrosis. Shijie
Huaren Xiaohua Zazhi 2000;8:687-689

Du WD, Zhang YE, Zhai WR, Zhou XM. Dynamic changes of
type I, Il and 1V collagen synthesis and distribution of col-
lagen-producing cells in carbon tetrachloride induced rat liver
fibrosis. World J Gastroenterol 1999;5:397-403

Yao XX, Tang YW, Yao DM, Xiu HM. Effect of Yigan Decoc-
tion on the expression of type I, 11 collagen proteins in experi-
mental hepatic fibrosis in rats. Shijie Huaren Xiaohua Zazhi
2001;9:263-267

George J, Rao KR, Stern R, Chandrakasan G. Dimethylnitro-
samine-induced liver injury in rats: the early deposition of
collagen. Toxicology 2001;156:129-138

Bruck R, Shirin H, Aeed H, Matas Z, Hochman A, Pines M,
Avni Y. Prevention of hepatic cirrhosis in rats by hydroxyl
radical scavengers. J Hepatol 2001;35:457-464

Wei HS, Li DG, Lu HM, Zhan YT, Wang ZR, Huang X, Zhang
J, Cheng JL, Xu QF. Effects of AT1 receptor antagonist,
losartan, on rat hepatic fibrosis induced by CCl,. World J
Gastroenterol 2000;6:540-545

Huang X, Li DG, Wang ZR, Wei HS, Cheng JL, Zhan YT, Zhou X, Xu
QF, Li X, Lu HM. Expression changes of activin A in the develop-
ment of hepatic fibrosis. World J Gastroenterol 2001;7:37-41

Li X, Meng Y, Yang XS, Wu PS, Li SM, Lai WY. CYP11B2
expression in HSCs and its effect on hepatic fibrogenesis. World
J Gastroenterol 2000;6:885-887

Chen PS, Zhai WR, Zhou XM, Zhang JS, Zhang YE, Ling YQ,
Gu YH. Effects of hypoxia, hyperoxia on the regulation of
expression and activity of matrix metalloproteinase-2 in he-
patic stellate cells. World J Gastroenterol 2001;7:647-651
Wang JY, Zhang QS, Guo JS, Hu MY. Effects of glycyrrhetinic
acid on collagen metabolism of hepatic stellate cells at differ-
ent stages of liver fibrosis in rats. World J Gastroenterol 2001;
7:115-119

Xie YM, Nie QH, Zhou YX, Cheng YQ, Kang WZ. Detection of
TIMP-1 and TIMP-2 RNA expressions in cirrhotic liver tissue

24

25

26

27

28

29

30

31

32

33

34

35

using digoxigenin labelled probe by in situ hybridization. Shijie
Huaren Xiaohua Zazhi 2001;9:251-254

Lu X, Liu CH, Xu GF, Chen WH, Liu P. Successive observa-
tion of laminin and collagen IV on hepatic sinusoid during the
formation of the liver fibrosis in rats. Shijie Huaren Xiaohua
Zazhi 2001;9:260-262

Huang GC, Zhang JS. Intercellular signal transduction of acti-
vated hepatic stellate cells. Shijie Huaren Xiachua Zazhi 2001;
9:1056-1060

XuJW, Gong J, Chang XM, Luo JY, Dong L, Hao ZM, Jia A, Xu
GP. Estrogen reduces CCL,- induced liver fibrosis in rats.
World J Gastroenterol 2002;8:883-887

Bauer M, Schuppan D. TGF b1 in liver fibrosis: time to change
paradigms. FEBS Letters 2001;502:1-3

Saile B, Matthes N, Knittel T, Ramadori G. Transforming
growth factor beta and tumor necrosis factor alpha inhibit
both apoptosis and proliferation of activated rat hepatic stel-
late cells. Hepatology 1999;30:196-202

Wu GH, Huang YX, Fan GR, Zhang GX. Serum transforma-
tion growth factor bl in patients with hepatitis B. Huaren
Xiaohua Zazhi 1998;6:505-506

Liu F, Liu JX, Cao ZC, Li BS, Zhao CY, Kong L, Zhen Z.
Relationship between TGF-b1, serum indexes of liver fibrosis
and hepatic tissue pathology in patients with chronic liver
diseases. Shijie Huaren Xiaohua Zazhi 1999;7:519-521

Liu F, Liu JX. Role of transforming growth factor betal in
hepatic fibrosis. Shijie Huaren Xiaohua Zazhi 2000;8:86-88
Gao ZL, Li DG, Lu HM, Gu XH. The effect of retinoic acid on
Ito cell proliferation and content of DNA and RNA. World J
Gastroenterol 1999;5:443-444

Liu T, Hu JH, Cai Q, Ji YP. Signal conducting molecule in hepatic
stellate cells. Shijie Huaren Xiaohua Zazhi 2001;9:805-807

Li D, Zhang LJ, Chen ZX, Huang YH, Whang XZ. Effects of
TNF b IL-6 and IL-10 on the development of experimental rat
liver fibrosis. Shijie Huaren Xiaohua Zazhi 2001;9:1242-1245
Yao XX, Tang YW, Yao DM, Xiu HM. Effects of Yigan Decoc-
tion on proliferation and apoptosis of hepatic stellate cells.
World J Gastroenterol 2002;8:511-514



P.O.Box 2345 Beijing 100023, China
Fax: +86-10-85381893

World Chin J Digestol 2003 August;11(8):1189-1192
ISSN 1009-3079 CN 14-1260/R

Email: wcjd@wjgnet.com www.wjgnet.com 2003
. BASIC RESEARCH »
' " 0060 ’ ’ ’
, 430070 N
,1973-02 , .
, 430060, 238 2 wk , 3wk
. whfzg@hotmail.com , 4wk ; ,
1 2002-10-10 1 2002-10-29
( 49 + 1.1, 4.0 £ 0.6, P<0.05),

Improvement of induction method of
acute alcoholic fatty liver model in rats

Zhi-Qiang Feng, Zhi-Xiang Shen, Shi-Yun Tan, He-Sheng Luo,
Chu-Bo Qi, Jie Guo, Hai-Xia Li

Zhi-Qiang Feng, Zhi-Xiang Shen, Shi-Yun Tan, He-Sheng Luo, Jie Guo,
Hai-Xia Li, Department of Gastroenterology, the Renmin Hospital of
Wuhan University, Wuhan, Hubei Province 430060, China

Chu-Bo Qi, Department of Pathology, Hubei Tumor Hospital, Wuhan,
Hubei Province 430070,China

Correspondence to: Dr. Zhi-Qiang Shen, Department of Gastroenterol ogy,
Renmin Hospital of Wuhan University, Wuhan, 430070, Hubei Province,
China. whfzg@hotmail.com

Received: 2002-10-10 Accepted: 2002-10-29

Abstract

AIM: To provide a valuable model for the study on acute
alcoholic fatty liver.

METHODS: Thirty Wistar male rats were randomized into
two groups: model group (group 1, intragastric infusion of
spirits, fed with high fat and iron diet), control group (group
2, intragastric infusion of saline, fed with common diet).
Some rats were sacrificed after 2 and 3 weeks to evaluate
the process of alcoholic fatty liver formation. All rats were
sacrificed at the end of the fourth week.

RESULTS: Slight fatty deposition was observed at the end
of 2nd week after the experiment and moderate fatty deposition
at the 3 rd week and severe fatty deposition at the 4 th week.
In comparison with control group, the liver mass index
was increased in the model group. There was a statistically
significant difference between the two groups.

CONCLUSION: The lesion of the acute alcoholic fatty liver
in model rats is similar to that in humans. The experiment
is very simple and the experiment cycle is short and the
conclusion is clear.

Feng ZQ, Shen ZX, Tan SY, Luo HS, Qi CB, Guo J, Li HX. Improvement
of induction method of acute alcoholic fatty liver model in rats. Shijie
Huaren Xiaohua Zazhi 2003;11(8):1189-1192
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Abstract

AIM: To study the effect of sodium butyrate in combination
with chuanhuning on HCT-8 cell line proliferation.

METHODS: Inhibition of HCT-8 cell line by sodium butyric
acid in combination with chuanhuning was detected by MTT
assay and growth curve, and apoptosis was determined by
morphological assay and flow cytometry (FCM). Apoptotic
cells were observed electro- microscopically.

RESULTS: Sodium butyric acid showed inhibitory effect on
the proliferation of HCT-8 cell line in dose-dependent and
time-dependent manner. The inhibitory rates were 15.7 %,
20.3 %, and 33.3 % (P <0.01) in different groups. Differ-
entiation and apoptosis were observed under electronic
microscope. Sub-G1 peak was detected by FCM. Cell cycle
was blocked in S phase. The apoptotic rate of combined
group 1 were 23.5 %, 48.6 % at 24 h, and 48 h, and the
apoptotic rate of combined group 2 were 30.8 %, 54.2 %
at 24 h, and 48 h (P <0.01).

CONCLUSION: Sodium butyric acid can induce apoptosis
and differentiation of HCT-8 cells of human colorectal
carcinoma, and inhibit proliferation of HCT-8 cells.
Apoptotic rate was significantly increased when sodium
butyric acid was combined with Chuanhuning.

Bu LM, Ji X, Han Y, Chen G, Wang ZH, Sun SH. Effect of sodium
butyrate combined with chuanhuning on HCT-8 cell line proliferation.
Shijie Huaren Xiaohua Zazhi 2003;11(8):1193-1196
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Abstract

AIM: To study the relationship between thymidine
phosphorylase(TP)/platelet-derived endothelial cell growth
factor(PD-ECGF), microvessel density (MVD) and the clinical
pathological characteristics of colorectal carcinoma.

METHODS: TP/PD-ECGF protein expression and microvessel
density (MVD) in 50 colorectal carcinomas were examined
by means of immunohistochemical staining S-P method
and the relationship of TP/PD-ECGF, MVD and clinical pathological
characteristics and its prognosis of colorectal cancers were
analysed.

RESULTS: MVD and TP/PD-ECGF expression positively cor-
related with the size of the tumour, Dukes stage, lymph
node metastasis and depth of invasion (P <0.01), but no
significant correlation with the histologic type (P >0.05)
was found.There was a positive correlation between MVD
and TP/PD-ECGF expression (r =0.72).

CONCLUSION: TP/PD-ECGF is highly related to angiogenesis
of colorectal carcinoma and promotes invasion and metastasis.
TP/PD-ECGF expression or MVD may be one of the predictors
of the biological behaviors of colorectal carcinoma, and they
may serve as prognostic factors and guide the treatment.

Yu XQ, Deng CS, Zhu YQ, Cheng FZ. Expression and significance of
thymidine phosphorylase/platelet-derived endothelial cell growth factor
in human colorectal cancer tissue. Shijie Huaren Xiaohua Zazhi 2003;
11(8):1197-1199
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Abstract

AIM: To observe the binding ability of FITC-LPS and PMBC,
changes of IL-6,TNF a before and after polymyxin B (PMB)
or its mimic peptide treatment.

METHODS: LPS (or FITC-LPS) 100 ng/L was incubated
with PMB 100 mg/L, peptide 0 : 100 mg/L, peptide 1 :
100 mg/L or PBS at 37 ‘C and 5 mL/L normal human serum
respectively for 30 min to stimulate PBMC. Binding ability
of FITC-LPS and CD14 expression of PBMC were assayed
by flow cytometer; IL-6 and TNF a level in culture supernatant
were assayed by ELISA.

RESULTS: After incubation with PMB or peptide 1, mean
fluorescence intensity of FITC-LPS binding to cell mem-
brane decreased (8.1+£1.8 vs 15.8+4.5 P <0.01; 8.5%£2.0
vs 15.8+4.5 P <0.01, respectively). Positive rate of CD14
increased in 3 h after LPS stimulation, Incubation with PMB
or peptide 1 could reduce CD14 expression of PBMC stimulated
by LPS (45.5+6.2 % vs 68+5.5 % P <0.01; 43.2+4.1 % vs
68+5.5 % P <0.01, respectively). Pretreatment with PMB
or peptide 1 could decrease TNF-a (15.30+1.0 vs 45.915.7
P <0.01; 18.2+0.9 vs 45.9+5.7 P <0. 01, respectively) and
IL-6 level (50.5%4.2 vs 176.4+12.1 P <0.01; 58.1+4.1 vs
176.4+£12.1 P <0.01, respectively) stimulated by LPS
significantly.

CONCLUSION: PMB and its minic peptide (peptide 1) might
suppress inflammation stimulated by LPS via down-regulating
CD14 expression, and decrease cytokines level.

Wan ZH, Wang YM, Liu GD. Experimental studies of polymyxinB and its
mimic peptide anti-LPS in vitro. Shijie Huaren Xiaohua Zazhi 2003;11
(8):1200-1202
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Abstract

AlIM: To investigate the function of mast cells in the patho-
genesis of gastric eosinophilic granuloma.

METHODS: Paraffin embedded tissue sections from 23
gastric eosinophilic granuloma patients and 15 gastric ulcer
patients were stained with anti-human mast cell tryptase
to count the mast cells and degranulated mast cells. Anti-
human CD34 antibody was used to detect the mocrovessel
density with immunohistochemical technique. Mast cell
degranulation was also studied by electron microscope.

RESULTS: The quantity of mast cells in gastric eosinophilic
granuloma was similar to that in gastric ulcer(9.1+3.0 vs
8.9+3.0, P >0.05). The quantity and ratio of degranulated
mast cells were significantly greater in gastric eosinophilic
granuloma patients than in gastric ulcer control subjects
(7.3x2.4 vs 4.3+1.4, 80.3+15.7 % vs 48.4+15.7 %, P <0.01).
Microvessel density was higher in the patients of high mast
cell count than in patients of low mast cell count (57.3+10.7
vs 32.4+7.2, P <0.01). There was a positive relevance
between the amount of mast cells and eosinophils (r =0.931,
P <0.01).

CONCLUSION: Mast cells are important cells in the patho-
genesis of gastric eosinophilic granuloma.

Gao ZJ, Luo HS, Cao JW, Yu BP, Song LL. Effect of mast cell in
pathogenesis of gastric eosinophilic granuloma. Shijie Huaren Xiaohua
Zazhi 2003;11(8):1203-1206
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Abstract
AIM: To study the clinical effects of Heartleaf houttuynia
injection on patients with ulcerative colitis (UC).

METHODS: Forty-two first episode UC patients were ran-
domly divided into two groups: Heartleaf houttuynia treatment
group (n =21) and SASP group (n =21). Clinical effects
were observed in the two groups while ultrastructure of
colonic mucosa, ICAM-1 and the pressure of distant colon
were studied in Heartleaf houttuynia treatment group.

RESULTS: The clinical efficacy of Heartleaf houttuynia group
(complete remission in 20 cases, 95.2%; improvement in
one patient, 4.8 %) was better than that in SASP group
(complete remission in 15 cases, 72.4 %, improvement in
5 patients, 23.8 %; ineffective in one patient, 3.8 %, P <0.01).
The days of stool frequency recovering to normal (5.6+3.3 d),
bloody stool disappearance (6.7+3.8 d) and abdominal pain
disappearance (6.1+3.5 d) in Heartleaf houttuynia group were
all shorter than those in SASP group (9.5+4.9 d, 11.746.1 d,
10.6+5.3 d, P <0.01). Heartleaf houttuynia herb could inhibit
the epithelial cells apoptosis of colonic mucous membrane
and the expression of ICAM-1 (45.8+5.7 vs 30.7+4.1 %,
P <0.05). Compared with the normal subject, the mean
promotional speed of contraction wave accelerated (4.6+1.6
vs 3.2+1.8 cm/min, P <0.05) and the mean amplitude of

wave decreased (14.2+9.3 vs 18.4+8.0 kPa, P <0.05) in
active UC patients, after treatment with Heartleaf
houttuynia herb, these two indexes improved significantly
(17.348.3 kPa, 3.7+£1.7 cm/min, P <0.05). In normal
person, the post-meal pressure of sigmoid (2.9+0.9 kPa )>
descending colon (2.0+0.7 kPa) >splenic flexure (1.7+0.6 kPa),
while the colonic pressure (1.5+0.5 kPa, 1.4+0.6 kPa,
1.34£0.6 kPa) decreased significantly (P <0.05) in active
UC patients. After treatment with Heartleaf houttuynia herb,
the colonic pressure (2.6+0.8 kPa, 1.8+0.6 kPa, 1.6+0.5 kPa)
recovered to normal. The pain threshold of distant colon
(67.3£18.9mL) in active UC decreased significantly compared
with that of normal person(216.2+40.8 mL, P <0.05) and
recovered to normal after treatment with Heartleaf houttuynia
herb (187.4+27.2mL, P <0.05).

CONCLUSION: The clinical efficacy of heartleaf houttuynia
herb injection on ulcerative colitis is superior to that of
SASP with fewer side effects.

Jiang XL, Quan QZ, Sun ZQ, Wang YJ, Shang RL, Qi F. Clinical
efficacy of heartleaf houttuynia on ulcerative colitis. Shijie Huaren
Xiaohua Zazhi 2003;11(8):1207-1210
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Abstract
AIM: To study the clinical efficacy and safety of olsalazine
sodium in patients with ulcerative colitis (UC).

METHODS: Forty-two chronic intermittent UC patients were
randomly divided into two groups: olsalazine sodium treatment
group (n =21) and SASP group (n =21). Clinical effects
and safety were compared between the two groups.

RESULTS: The overall clinical efficacy of olsalazine sodium
group (completeremission in 16 cases, improvement in 4
patients, ineffective in one case) was better than that in
SASP group (complete remission in 10 cases, improvement
in 4 patients, ineffective in 7 cases, P <0.05).The clinical
symptoms relieve of olsalazine sodium group (complete
remission in 15 cases, partly in 5 patients, ineffective in
one case) was better than that in SASP group (complete
remission in 10 cases, partly in 5 patients, ineffective in 6
cases, P <0.05).The colonoscopic remission of olsalazine
sodium group (complete remission in 11 cases, partly in 9
patients, ineffective in one case) was better than that in
SASP group (complete remission in 7 cases, partly in 8
patients, ineffective in 6 cases, P <0.05). The histologic
remission of olsalazine sodium group (complete remission
in 13 cases, partly in 7 patients, ineffective in one case)
was better than that in SASP group (complete remission

in 6 cases, partly in 10 patients, ineffective in 5 cases, P <0.05).
The side effects of gastrointestinal tract in olsalazine sodium
group were fewer than that of SASP group except for frequency
of watery diarrhea. No other side effect was observed in
olsalazine sodium group, while an elevated ALT, decreased
WBC and skin eruption were observed in SASP group. Two
patients relapsed in olsalazine sodium group while 8 cases
relapsed in SASP group during follow-up period (from 6
months to one year).

CONCLUSION: The clinical efficacy and safety of olsalazine
sodium in patients with ulcerative colitis is superior to that
of SASP.

Jiang XL, Quan QZ, Sun ZQ, Wang YJ, Shang RL, Qi F. A control study
on treatment of ulcerative colitis with olsalazine sodium. Shijie Huaren
Xiaohua Zazhi 2003;11(8):1211-1213
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Abstract
AIM: To study the therapeutic effects and mechanism of

Kangshuanling in patients with refractory ulcerative colitis
(Uc).

METHODS: Eighteen patients (8 males, 10 females) with
refractory UC unresponsive to high-dose prednisolone and
sulfasalazine therapy for more than one month were
treated with Kangshuanling (7 200 U/d). Prednisolone was
gradually stopped and sulfasalazine maintained. Stool
frequency, rectal bleeding, colonoscopy and histology, as
well as general well-being were observed and CD62p,
CD63, CD54, Pgp-170 (flow cytometry), TXA2 (RIA), blood
platelet aggregation rate and thrombosis length in vitro
were assessed.

RESULTS: After more than 4 weeks of combined Kangshuanling
and sulfasalazine therapy, sixteen patients achieved clinical
remission, with a highly significant statistical difference (P <0.01)
between pre-and post-treatment mean scores for all disease
parameters: stool frequency (8.2/d vs 1.6/d), rectal bleeding
(2.7 vs 0.3), colonoscopy (2.6 vs 1.1), histology (12.0 vs
5.0), general well being (4.0 vs 0.6). And CD62p (8.0£3.1 %
vs 4.1+1.8 %), CD63 (6.3+2.1 % vs 3.2+1.6 %), TXA2
(548185 ng/L vs 39067 ng/L), platelet aggregation rate

(43.2+£10.7 % vs 34.848.1 %), thrombosis length in vitro
(2.3£0.6 cm vs 1.8+0.3 cm), CD54 in blood (26.9+6.9 %
vs 14.4+5.1 %), CD54 in tissues (51.1+6.2 % vs 23.1+4.1 %),
Pgp -170 in blood (10.4+2.7 % vs 18.9+3.9 %), Pgp -170
in tissues (10.2+2.3 % vs 16.5+3.2 %) decreased significantly
(P <0.01 or 0.05).

CONCLUSION: Kangshuanling may be effective in treating
refractory UC, the mechanism is partly related to inhibition
of platelet activation, hypercoagulative state, MDR expression
and anti-inflammatory effects.

Jiang XL, Quan QZ, Sun ZQ, Wang YJ, Shang RL, Qi F. Treatment of
refractory ulcerative colitis with Kangshuangling. Shijie Huaren Xiachua
Zazhi 2003;11(8):1214-1218
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Abstract

AIM: To investigate the role of apoptosis-associated protein
P53, Bcl-2, and proliferating cell nuclear antigen (PCNA) in
different transformation in precancerous lesions of the stomach.

METHODS: Immunohistochemical method (LSAB) was used
to assess P53, Bcl-2, and PCNA expressions in specimens
from patients with (cancerous group, n =52) and without
(non-cancerous group, n=56) gastric cancer.

RESULTS: The occurrence of gastric carcinoma had close
correlation with the expression intensity of P53, Bcl-2 and
PCNA. PCNA LI in cancerous group was significantly higher
than that in non-cancerous group (P <0.01). In cancerous
group, the majority (88.5 %) had altered expression in
one or more genes; multiple altered expression was found
in 51.9 %. The difference of multiple altered expression
between cancerous group and non-cancerous group was
statistically significant (P <0.05).

CONCLUSION: Multiple altered expression of P53, Bcl-2
and PCNA and their synergistic action might play a promo-
tional role in the pathogenesis of gastric carcinoma, and
the cell proliferative activity was significantly increased in
gastric cancer.

Wu YQ, Wang MW, Wu BY, You WD, Zhu QF. Expression of apoptosis-
associated proteins and proliferating cell nuclear antigen (PCNA) in
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Abstract

AlIM: To study the mechanism of tetrandrine (TTD) on pro-
liferation and apoptosis of hepatic cell carcinoma (HCC)
cell line.

METHODS: MTT colorimetry was used to evaluate the in-
fluence of TTD on proliferation of cells. Flow cytometry
was used to test reactive oxygen species (ROS) levels in
cells. Electrophoresis in 1.5 % agarose gels was used to
assess the DNA laddering.

RESULTS: Proliferation rate of HCC cell line stimulated by
10 and 20 nmol/L TTD at 24 h, 48 h, and 72 h was 90.1+1.0 %,
77.5+2.0 %, 70.2+2.9 % and 56.6+1.6 %, 61.6+2.0 % and
47.2+1.9 %, respectively (F =40.025, P <0.001). O, and
H,0,. generated by HCC cell lines incubated with 0, 10 and
20 mmol/L TTD for 2 hours were 35 and 24.5 %, 36.6 and
40.5 %, 63.2 and 84.6 %, respectively. Typical DNA ladder
was observed after the cell line was incubated in 20 mmol/L
TTD for 48 hours.

CONCLUSION: TTD can induce the apoptosis of ROS of
hepatic cell carcinoma cell line by generation of ROS in a
dose dependent manner.

Jing XB, Li T, Yang QH, Guo GH, Hu H, Chen SZ. Inhibitory mechanism

on proliferation of hepatocellular carcinoma cell line by tetrandrine.
Shijie Huaren Xiaohua Zazhi 2003;11(8):1223-1226
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Abstract

AlIM: To study the relationship between histopathology and
the surface microstructure of colorectal polyps detected
by the chromo-magnifying endoscopy with methylene blue.

METHODS: After 5 g/L methylene blue solution was
sprayed to the surface of colorectal polyps, the normal
mucosa and polypoid lesions were observed with the mag-
nifying electronic colonoscope. The pit pattern of colorectal
mucosa and polypoid lesion were recorded according to
Kudo” s criteria. Then the polyps biopsy specimen or
resected samples were sent for histopathologic evaluation.

RESULTS: By conventional colonoscopy, 67 patients had
180 visible polypoid lesions, another 90 lesions with a size
of 1-3 mm were discovered by chromoendoscopy with
methylene blue. The detection rate of adenomatous lesion
can be raised obviously by chromomagnifying endoscopy
(c2=88.01, P <0.001). The pit pattern of 270 polypoid lesions
were classified into six categories. Two adenomas were
type 11 (0.7 %); 203 polypoid lesions are type Ills (75.2 %),
49 adenomas (18.1 %) showed type Ill,, low or moderate
grade dysplasia were found in 7 cases; 11 adenomas dis-
played type IV (4.1 %), low grade dysplasia were found in
2 and 1 (9.1 %) mucosal carcinoma was discovered; 5
lesions showed type V, (1.9 %), in which one was found
moderate grade dyplasia, 2 (40 %) mucosal carcinomas
were discovered. Each polyp was resected for histopathologic
evaluation.

CONCLUSION: After the methylene blue was sprayed, type
| pit pattern of normal mucosa can be observed clearly by
the magnifying colonoscope, which consists of roundish
pit, with a regular distribution. The agreement rate of the
pit patterns of the adenomatous lesion under magnifying
colonoscope and histological findings was 96.7 %. Magni-
fying colonoscope can improve the detection rate of
adenomatous lesions and can confirm that there is no tumor
tissue left.

Su L, Pan HZ, Weng JB, Xu YH, Chen F, Hong MY. Relationship
between histopathology and surface microstructure of colorectal polyps
under chromo-magnifying endoscope with methylene blue. Shijie
Huaren Xiaohua Zazhi 2003;11(8):1227-1229

0.5%
Kudo’ s ,
: 67 , 180
) 1-3mm 90
270 .
, P <0.001. 270 6 |, I
2 (07%); Ills 203 (75.2%); Il. 49 (18.1%),
. 7 01V 11 (41%),
2 . 1 (9.1%), V,
5 (1.9 %), 1, 2
(40 %).
96.7 %, s

. 2003;11(8):1227-1229
http://www.wjgnet.com/1009-3079/11/1227.asp

[1-6] [7.8]



1228 ISSN 1009-3079 CN 14-1260/R 2003 8 15 11 8
s - s 1-3 mo
2
1.1 67 . 48 67 26, 41 , 3
, 19 , 3-81, 54+17 . 180
EC-450ZH . 5¢9/L 1-3mm
, . 90 270
1.2 , (P <0.001, c?=88.01)",
59/L 5-10 ml, 31.1%; 24.4% ; 11.5%;
10-20 cm . 3 min 24.8% ; 75%; 0.7 %.
, Kudo’ st | 68.9 %); 1 18.1 %; 1l
. . . <3 mm 7.8%; v 5.2 %.
>3 mm 3-7d
, (D 0 (2 2 07%);ls ( 3
1l v , 203 (75.2%); M. ( 4) 49 (181%); IV ( 5)

11 (41%):Vn ( 6) 5 (L9%),

s
VAR YA

g Wk

4 1l



1229

2.13
’ 1-
3 mo , 1
30 mm ,
10 mm ,
1
n n n n n
1l 2
g 7 196
I 42 5 2
v 8 2 1
Vn 1 1 1 2
2 n(%)
=2 mm 1(1.1) 89 (88.9)
3 mm- 3(2.6) 116 (96.6) 1(0.8)
6 mm- 2(5.0) 35(87.5) 3(7.5)
10 mm- 5(71.4) 2(28.6)
20 mm- 1(91) 5(455) 2(18.2) 2(18.2) 1(9.)
30 mm- 1(33.3) 1(33.3) 1(33.3)
3
[t 0.35 g/L
[12]
92 %,
[13)
’ [14-’19] [20,21]
1 75.2 %; 11, 18.1 %,
14.3 % (7/49); IV 4.1 %,
18.2 %, 9.1 %; Vi 1.9 %,
20 %, 40 %.
i v

’

10

11

12

13

14

15

16

17

18

19

20

21

96.7 %,
<3mm
, 1999;
7:553-554
2000;8:98-99
. 2002;10:
252-257
2001;9:789-790
2001;7:780
) 2001;9:
792-793
2000;17:134-136
766 2001;18:92

Kudo S, Rubio CA, Teixeira CR, Kashida H, Kogure E. Pit
pattern in colorectal neoplasia: endoscopic magnifying view.
Endoscopy 2001;33:367-373
. 1
, 1979:128-129
Eisen GM, Kim CY, Fleischer DE, Kozarek RA, Carr-Locke DL,
Li TC, Gostout CJ, Heller SJ, Montgomery EA, Al-Kawas FH,
Lewis JH, Benjamin SB. High-resolution chromoendoscopy for
classifying colonic polyps: a multicenter study. Gastrointest
Endosc 2002;55:687-694
Kanamori T, Itoh M, Yoshimi N. Pressuredye-spray: a simple
and reliable method for differentiating adenomas from hy-
perplastic polyps in the colon. Gastrointest Endosc 2000;55:
695-700
Kudo S, Tamura S, Nakajima T, Yamano H, Kusaka H,
Watanabe H. Diagnosis of colorectal tumorous lesions by
magnifying endoscopy. Gastrointest Endosc 1996;44:8-14
Kiesslich R, Von Bergh M, Hahn M, Hermann G, Jung M.
Chromoendoscopy with indigocarmine improves the detec-
tion of adenomatous and nonadenomstous lesions in the colon.
Endoscopy 2001;33:1001-1006
Szaloki T. Indigo carmine contrast staining in combination
with high resolution electronic endoscopy. Orv Hetil 2002;
143:25-29
Togashi K, Konishi F, Ishizuka T, Sato T, Senba S, Kanazawa
K. Efficacy of magnifying endoscopy in the differential diag-
nosis of neoplastic and non-neoplastic polyps of the large
bowel. Dis Colon Rectum 1999;42:1602-1608
. 1999;16:135-137
Jaramillo E, Watanabe M, Slezak P, Rubio C. Flat neoplastic
lesions of the colon and rectum detected by high-resolution
video endoscopy and chromoscopy. Gastrointest Endosc 1995;
42:114-122
Matsumoto T, lida M, Mizuno M, Shimizu M, Nakamura S,
Fujishima M. In vivo observation of the ileal microadenoma in
familia adenomatous polyposis. Am J Gastroenterol 1999;94:
3354-3358
Tung SY, Wu CS, Su MY. Magnifyipg colonoscopy in differen-
tiating neoplastic from noneoplastic colorectal lesions. Am J
Gastroenterol 2001;96:2628-2632
Tamura S, Yokoyama Y, Tadokoro T, Higashidani Y, Kohsaki
T, Onishi S. Depressed type submucosal invading colon cancer
with type V pit pattern. Gastrointest Endosc 2001;53:340-341



P.O.Box 2345 Beijing 100023, China
Fax: +86-10-85381893
Email: wcjd@wjgnet.com www.wjgnet.com

World Chin J Digestol 2003 August;11(8):1230-1233
ISSN 1009-3079 CN 14-1260/R
2003

. CLINICAL RESEARCH

710038
, 1970-05-17 , ,
, No0.6008
, 710038, ,
. zhangrong517@yahoo.com.cn
1 029-3377597
: 2003-02-18

1 029-3377721
1 2003-01-03

Plasma levels of motilin, cholecysto-
Kinin and somatostatin and gastric
electrical activity in patients with liver
cirrhosis

Rong Zhang, Qin-Sheng Wen, Yun-Xin Huang, Hai-Feng Zhao,
Li Tian

Rong Zhang, Qin-Sheng Wen, Yun-Xin Huang, Hai-Feng Zhao, Li Tian,
Department of Gastroenterology of Tangdu Hospital, Fourth Military
Medical University, Xi’' an 710038, Shaanxi Province, China.
Supported by the Start-up Funds of Scientific Research for Returned
Overseas Scholars of Chinese PLA,N0.6008

Correspondence to: Dr. Qin-Sheng Wen, Department of Gastroenter-
ology of Tangdu Hospital, Fourth Military Medical University, Xi’ an
710038, Shaanxi Province, China. Zhangrong517@yahoo.com.cn
Received: 2003-01-03 Accepted: 2003-02-18

Abstract

AIM: To investigate the mechanism of gastrointestinal dys-
function in patients with liver cirrhosis (LC) by determining
the plasma levels of matilin (MTL), cholecystokinin (CCK)
and somatostatin (SS) and gastric electrical activity.

METHODS: Plasma levels of MTL, CCK and SS were de-
termined with radioimmunoassay in 38 LC patients and 30
healthy volunteers. Gastric electrical activities in all the 68
subjects were observed with the electrogastrograph (3
CPM, USA) before and after water load tests. The indexes
of the gastric electrical activities included the percentage
of frequency, the main frequency, the ratio of power of
postprandial to preprandial, and the frequency spectrum
analysis.

RESULTS: Compared with those in the control group, the levels
of MTL and CCK in LC patients were increased (287+81 ng/L.
3.3t1.4 ng/L vs 131427 ng/L. 1.1+0.5 ng/L. P <0.01, t =11.150,
n =38; P <0.01, t =9.146, n =38). There was a significant
difference between the levels of MTL and CCK with different
liver functions (P <0.05, F =87.570; P <0.05, F =47.506).
The levels of MTL and CCK tended to increase with the
liver function from Child-Pugh A to B to C. The levels of SS
in LC patients with Child-Pugh B and C liver function were
increased, which showed a significant difference compared

with those in the control groups (67+10 ng/L vs 28+13 ng/L.
P <0.01, t =7.652, n =16; P <0.01, t =9.428, n =12). But
the levels of SS in the patients with Child-Pugh A were not
apparently increased. At the same time, the degree of
disorder of gastric electrical activity in the patients with
Child-Pugh B and C of liver function was higher than that
in the control group (P <0.01, t = -8.088, n =16; P <0.01,
t =7.697, n =16; P <0.01, t = -10.178, n =12; P <0.01,
t=9. 817, n =12). The main frequency (P <0.01, t = -7.575,
n =16; P <0.01, t = -11.623, n =12) and the ratio of post-
prandial power to preprandial power (P <0.01. t = -3.987,
n =16; P <0.01. t = -4.330, n =12) in patients with Child-
Pugh B and C of liver function were lower than that in the
control group

CONCLUSION: The percentage of disorder of gastric elec-
trical activity in LC patients is increased compared with
that in healthy volunteers. The variation of the levels of
gastrointestinal hormone is one of the important causes
of gastrointestinal dysfunction in patients with liver cirrhosis.

Zhang R, Wen QS, Huang YX, Zhao HF, Tian L. Plasma levels of
motilin, cholecystokinin and somatostatin and gastric electrical activity
in patients with liver cirrhosis. Shijie Huaren Xiaohua Zazhi 2003;11
(8):1230-1233

: (MTL).
(CCK). (SS) ,
38 30
MTL. CCK  SS4 3CPM
MTL, CCK (287 +

81ng/L, 3.3 £ 14ng/Lvs131 + 27 ng/L, 1.1 + 0.5 ng/L;
P <0.01, t=11.150, n =38; P <0.01, t =9.146, n =38),

MTL., CCK (P <0.05,

F =87.570; P <0.05, F =47.506), Child-PughC >
B >A . SS Child-Pugh B C

, (67 = 10 ng/L vs 28 =

13 ng/L; P<0.01, t =7.652, n =16; P <0.01, t=9.428,

n =12), Child-Pugh A . ,

Child-PughB , C
(P <0.01, t=-8.088, n=16; P <0.01, t=7.697, n=16;



1231

P <0.01, t=-10.178, n=12; P <0.01, t=9.817, n =12), CCK SS ,
(P <0.01, t=-7.575, n=16; P <0.01, t=-11.623, ,
n=12). (P <0.01, t=-3.987, n=16; 3CPM
P <0.01, t = -4.330, n =12) , (EGG) EGG
2h 120 ml 2
837.36 kJ), 2 h. EGG
. . 15 min ,
. 2003;11(8):1230-1233 ( ) ,
http://www.wjgnet.com/1009-3079/11/1230.asp 30 min _3CPM
‘()EGG 4
0 (1.0-2.5 /min). (2.5-3.75  /min).
) (3.75-10.0  /min) - (10.0-
) 15.0 /min); (2) 1 (3)
20a X+S ,
, MTL . (VIP). t
SS / SPSS10.0
2
' 2.1 MTL, CCK SS
MTL, CCK  SS ; MTL, CCK (P<0.01, t=11.150,
’ n =38; P <0.01, t=9.146, n =38).
MTL CCK ,
: (P <0.05,
F =87.570; P <0.05, F =47.506), Child-PughC >
1 B >A SS Child-Pugh B, C
1.1 8 , 3 ., 8 , , (P <0.01, t =7.652,
31-70(  455) , 2000 10 n=16; P <0.01, t=9.428, n =12), Child-Pugh
: A ( 1.
34 4 Child-Pugh
A 10 ,B 16 ,C 12 , 1 MTL, CCK SS (X%s, nglL)
n MTL ccK ss
Child-Pugh A 10 204+22° 24:10 309
’ 1wk Child-Pugh B 16 285+ 56" 32+ 1.0 58 + 12
: 30, 18 12, Child-Pugh C 12 359+ 74 44113 67 = 10°
385 la , 30 131£27  11+05 28 + 13
1.2 MTL, %P <0.01 vs ;P <0.05, %P <0.01vs A, C
2 (X%S)
n /
(%) (%) (%) (%) (%) (%)
A 10 54.5+113 321290 10.0£7.8  2.9+06 58.8+14.2  27.4485 10.2+8.6 2.8205 49+38
B 16 36.5+5.4 49.3+9.2" 10.9+47.3  2.0£05°  33.9+0.9"°  52.3+136° 9.9+9.2 1.9+0.4° 0.9+0.8°
c 12 29.8+105° 56.8+32.7° 9.9+98  15+04°  204+132° 56.8+10.1°  19.6+4.9° 1.4+0.3° 0.5£0.5°
D 30 56.8+12.8 30.3+11.1 104432  3.1#0.4 61.8+11.3  25.1+12.3 9.9+6.4 3.0£0.4 5.3%6.5

°P <0.01 vs D ( ).



1232 ISSN 1009-3079 CN 14-1260/R 2003 8 15 11 8
2.2 N )
, . Child-Pugh 723

B, C (P <0.01, , )
t =-8.088, n =16; P <0.01, t=7.697, n =16; P <0.01,
t =-10.178, n =12; P <0.01, t =9. 817, n =12). , 1-2.5cpm,
Child-Pugh A . Child-Pugh C ,

, Child B, C )
(P <0.01). Child-Pugh B, C N .

(P <0.01, t=-7.575, n =16; P <0.01, 4311 (1) .
t =-11.623, n =12), , 1 (2) ,
(P <0.01, t=-3.987, n =16; P <0.01, ,
t=-4.330, n=12 2). 7 (3) , NO
; (4) .

3
(-3 ,
]
B8, MTL, CCK
SS , MTL
, MMC I
' [7-10] ,
MTL
MTL , MTL
,  MTL 0 ccK
, : CCK
[12, 13]. SS
, MTL
, MTL
[14,35] CCK SS ,
[5, 6, 16].
Child A SS )
, . EGG
. EGG ,

10

11

12

13

Wang SZ, Ma QJ, Chu YK, Wang JJ, Wang Q, Yao X. Effects of
liver transplantation on gastric function and its significan.
Shijie Huaren Xiaohua Zazhi 2002;10:182-186

Sun DL, Sun SQ, Li TZ, Lu XL. Serologic study on extracellu-
lar matrix metabolism in patients with viral liver cirrhosis.
Shijie Huaren Xiaohua Zazhi 1999;7:55-56

Chang CS, Kao CH, Yeh HZ, Lien HC, Chen GH, Wang SJ.
Helicobacter pylori infection and gastric emptying in cirrhotic
patients with symptoms of dyspepsia. Hepatogastroenterology
1999;30:3166-3171

Schoonjans R, Van Vlem B, Vandamme W, Van Vlierberghe
H, Van Heddeghem N, Van Biesen W, Mast A, Sas S,
Vanholder R, Lameire N, De Vos M. Gastric emptying of sol-
ids in cirrhotic and peritoneal dialysis patients: influence of
peritoneal volume load. Eur J Gastroenterol Hepatol 2002;4:
395-398

Junquera F, Lopez-Talavera JC, Mearin F, Saperas E, Videla
S, Armengol JR, Esteban R, Malagelada JR. Somatostatin plus
isosorbide 5-mononitrate versus somatostatin in the control
of acute gastro-oesophageal variceal bleeding:a double blind,
randomised, placebo controlled clinical trial. Gut 2000;46:127-132
Siegel EG, Seidenstucker A, Gallwitz B, Schmitz F, Reinecke-
Luthge A, Kloppel G, Folsch UR, Schmidt WE. Insulin secre-
tion defects in liver cirrhosis can be reversed by glucagon-like
Peptide-1. J Endocrinol 2000;164:13-19

. 2000;8:1141-1144

Wang CD, Mo JZ, Xiao SD. Changes of gastric emptying and
gut hormones in patients with active duodenal ulcer. Shijie
Huaren Xiaohua Zazhi 1999;7:948-950

Tang HW, Huang YX, Gao W. The relationship between dys-
function of gastric motivity of dyspepsia and gastrointestinal
hormones. Shijie Huaren Xiaohua Zazhi 2001;9:694-697

Pan XZ, Cai LM. The status in quo of study of gastrointestinal
hormones. Shijie Huaren Xiaohua Zazhi 1999;7:464-466
Frossard JL, Spahr L, Queneau PE, Giostra E, Burckhardt B,
Ory G, De Saussure P, Armenian B, De Peyer R, Hadengue A.
Erythromycin intravenous bolus infusion in acute upper gas-
trointestinal bleeding: a randomized, Controlled, double-blind
trial. Gastroenterology 2002;1:123

Zhu JZ, Chen DF, Leng ER. The effect of gastrointestinal pep-
tides on gastrointestinal motivity. Shijie Huaren Xiaohua Zazhi
1999;7:687-688

Li W, Zheng TZ, Qu SY.Effect of cholecystokinin and secretin
on contractile activity of isolated gastric muscle strips in guinea
pigs. World J Gastroenterol 2000;6:93-95



1233

14

15

16

17

18

19

20

21

22

Yao YL, Song YG, Zhang WD, Zhang DQ. Relationship be-
tween gastrin, somatostatin and functional disturbance of
gastrointestinal tract. Shijie Huaren Xiaohua Zazhi 1999;7:
1016-1017

Zhou YN, Peng GY, Wu J, Xu CP. Comparison of octreotide,
vasopressin, and omeprazole in patients with aute bleeding
portal hypertensive gastropathy: a controlled study. Shijie
Hharen Xiaohua Zazhi 2002;10:197-200

Usami A, Mizukami Y, Onji M. Abnormal gastric motility in
liver cirrhosis: roles of secretin. Dig Dis Sci 1998;43:2392-2397
Endo J, Nomura M, Morishita S, Uemura N, Inoue S, Kishi S,
Kawaguchi R, Iga A, Ito S, Nakaya Y. Influence of mosapride
citrate on gastric motility and autonomic nervous function:
evaluation by spectral analyses of heart rate and blood pres-
sure variabilities, and by electrogastrography. J Gastroenterol
2002;37:888-895

Maule S, Lombardo L, Rossi C, Crocella L, Masoero G, Della
Monica P, Catalfamo E, Calvo C, Mecca F, Quadri R.
Helicobacter pylori infection and gastric function in primary
autonomic neuropathy. Clin Auton Res 2002;12:193-196
Wang J, Hou JY. Effect of granulae Li Wei on gastrointestinal
activity. Shijie Huaren Xiaohua Zazhi 2000;8:377-381

Qi Q, Cao P, Han Y. The changes of electrogastrogram and
gastrointestinal pressure following cholecystectomy. Zhonghua
Waike Zazhi 1998;36:611-613

Kamiy T, Kobayashi Y, Hirako M, Misu N, Nagao T, Hara M,
Malsuhisa E, Ando T, Adachi H, Sakuma N, Kimura G. Gas-
tric motility in patients with recurrent gastric ulcers. J Smooth
Muscle Res 2002;38:1-9

Levy J. Use of electrogastrography in children. Curr Gastroenterol
Rep 2002;4:259-265

23

24

25

26

27

28

29

30

31

Punkkinen J, Pikkarainen P, Konkka I, Tujanmaa V. Effect of
peritoneal dialysis on gastric myoelectrical activity in patients
with chronic renal failure. Dig Dis Sci 2001;46:2651-2657
Zhao LF, Han DW. Clinical significance of endotoxemia in
liver diseases. Shijie Huaren Xiachua Zazhi 1999;7:391-393
Li BS, Wang J, Zhen YJ, Liu JX, Wei MX, Sun SQ, Wang SQ. E
sperimental study on serum fibrosis markers and liver tissue
pathology and hepatic fibrosis in immuno-damaged rats. Shijie
Huaren Xiaohua Zazhi 1999;7:1031-1034

Liu F, Liu JX, Cao ZC, Li BS, Zhao CY, Kong L, Zhen Z.
Relationship between TGF-b1, Serum indexes of liver fibrosis
and hepatic tissue pathology in patients with chronic liver
diseases. Shijie Huaren Xiaohua Zazhi 1999;7:519-521

Wang X, Zhong YX, Zhang ZY, Lu J, Lan M, Miao JY, Guo XG,
Shi YQ, Zhao YQ, Ding J, Wu KC, Pan BR, Fan DM. Effect of
L-NAME on nitric oxide and gastrointestinal motility alter-
ations in cirrhotic rats. Word J Gastroenterol 2002;8:328-332
Yokomori H, Oda M, Ogi M, Sakai K, Ishii H. Enhanced ex-
pression of endothelial nitric oside synthase and caveolin-1 in
human cirrhosis. Liver 2002;22:150-158

Ozdogan O, Goren M, Ratip S, Giral A, Moini H, Enc F, Birsel
S, Berkman K, Tozun N. Role of endothelin-1 in a cirrhotic rat
model with endotoxin induced acute renal failure. Hepatol
Res 2002;24:114

Ortiz MC, Fortepiani LA, Martinez-Salgado C, Eleno N, Atucha
NM, Lopez-Novoa JM, Garcia-Estan J. Renal effects of the
chronic inhibition of nitric oxide synthesis in cirrhotic rats with
ascites. Nefrologia 2001;21:556-564

Sun DL, Sun SQ. The relationship between serum gastrointes-
tinal hormone and gastroenteric kinetic malfunction in human
hepatic cirrhosis. Chin J Gastroenterol Hepatol 1999;8:132-133



P.O.Box 2345 Beijing 100023, China
Fax: +86-10-85381893
Email: wcjd@wjgnet.com www.wjgnet.com

World Chin J Digestol 2003 August;11(8):1234-1236
ISSN 1009-3079 CN 14-1260/R
2003

402

. CLINICAL RESEARCH

200092
1200002
, 1963-06-18 . 1985
'N0.01468
, 200092, 1665

. Xuxiaoxing@sohu.com
1 021-55571294
: 2003-01-16

1 021-65790000-5306
1 2002-12-30

Time cluster and symptom character
of 402 outpatients with irritable bowel
syndrome

Xiao-Xing Xu, Ding-Guo Li, Guang-Hui Song, Hui-Qing Zhou,
Qing-Hua Liu

Xiao-Xing Xu, Ding-Guo Li, Center of Clinical Epidemiology, Shanghai
Second Medical University, Shanghai 200092, China

Ding-Guo Li, Guang-Hui Song, Hui-Qing Zhou, Qing-Hua Liu, Department
of Gastroenterology of Affiliated Xin-Hua Hospital, Shanghai Second
Medical University, Shanghai 200092, China

Supported by the Scientific Development Foundation of Shanghai Health
Bureau

Correspondence to: Dr. Xiao-Xing Xu, Center of Clinical Epidemiology,
Xin-Hua Hospital , Shanghai 200092, China. xuxiaoxing@sohu.com
Received: 2002-12-30 Accepted: 2003-01-16

Abstract

AIM: To understand the time cluster regularity of the patients
first caught by irritable bowel syndrome(IBS), and provide
clue for further research on etiologic agents.

METHODS: According to diagnostic criteria of Rome 11,
402 cases of IBS were investigated by questionnaire, and
the onset month was analyzed with circular distribution.

RESULTS: The longest course of IBS was 54 years, and
the average course was 7.62 years. There was no difference
between males and females in course distribution (c?=2.35,
P >0.05). IBS is a seasonal disease with high occurrences
in spring (Z =31.78, P <0.01). Males had high occurrences in
March (Z=18.37, P <0.01), however females in April (Z =16.55,
P <0.01). There was a significant difference between male
and female in the onset month. In IBS patients, diarrhea
predominance accounted for 36.6 %, and constipation pre-
dominance 18.4 %, and others 45.0 %. There was a sig-
nificant difference in predominance between males and
females (c?=7.77, P <0.05). Abdominal pain was the most
common symptom.

CONCLUSION: IBS has seasonal occurrence, so season is
probably one of the influential factors of IBS.

Xu XX, Li DG, Song GH, Zhou HQ, Liu QH. Time cluster and symptom
character of 402 outpatients with irritable bowel syndrome. Shijie
Huaren Xiaohua Zazhi 2003;11(8):1234-1236
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