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Abstract

Hepatitis B virus X antigen ( HBx ) expressed in E. coli DH5a by
recombinant DNA technology was purified to homogeneity by
glutathione sepharose beads. Immunological characterizations of the
fusion protein were studied by Western blotting immunodetection. The
specific bindings between the anti-HBx monoclona antibody and HBx
antigen show the precision of the recombinant HBx fusion protein. The
factor-Xa digested GST fusion protein was further purified and used to
screen titers of anti-HBx antibody in sera. Titers of anti-HBXx of sera
from twenty patients with hepatocellular carcinoma (HCC), or twenty
patients with chronic hepatitis (CH), or twenty normal individuals were
evaluated by Western blotting immunodetection and quantitative ELISA.
Results indicate that 90% sera of HCC and 5% sera of CH contain
significant titers of antibodies to the recombinant HBx antigen. The
titers of anti-HBx antibody in sera of HCC patients were statistically

sgnificant.



( Collier and Oxford 1993; Stack et al., 1994;

1995) B
5~10 %
B
100 1995)
B DNA ( Hepadnaviridae)

( duck hepatitis B virus, DHBV )
( ground sguirrel hepatitis virus, GSHV )
( snow goose hepatitis B virus, sgHBV )
( woodchuck hepatitis virus, WHV )
( Marion et al., 1980; Mason et al., 1980; Summers et al., 1978)
B 42 nm ( 1985) ( 1)

(coreantigen HBCAQ)

24 kilo Ddton ( kD ) ( surface
antigen HBSAQ) ( genome)
DNA ( DNA polymerase) B

adw adr ayw ayr ( Collier and Oxford
1993; Stack et al., 1994 )
B ( HBV ) ( Open reading



frame) S C P X(TiolasandBuendial991) ( 2)

S C
P DNA ' X ( HBx) 465
154
17 kD
( Gdibert et al., 1979; Yen, 1996 )
X ( transactivation )
B ( promoter )

( enhancer ) ( Nakatake et al., 1993)
( long-terminal repeat of human
immunodeficiency virus 1, HIV-1LTR) ( Basano et al., 1994 )
40 ( SV40 enhancer ) ( Twu et al., 1989 )

( epidermal growth factor

receptor gene) ( protooncogenes) c-myc c-jun ( Twu
etal., 1993) X
( Koike and Takada 1995 ) X

P53 ( tumor suppressor protein p53)
p53 ( Bressac et al., 1990;
Cromlish 1996; Feitelson et al., 1997 ) X
( cdlular signaling pathways )
. gpoptosis, DNA repar  Mitogen-Activated Protein Kinase
( MAPK ), Janus Kinase ( JAK )/Signa transducer and activator

transcription ( STAT ) pathways. (' Yeh 2000)

6



X
( Murakami, 1999 ) HBx ( transgenic mice)
X

( Kim et al., 1991,

Koikeet al., 1994) (Yu
et al., 1999)

80 % X

30 % X ( Zentgraf et al., 1990 )

B
HBx  anti-HBX 23%

HBXx anti-HBXx 14 % ( Kumar

et al., 1998) X
X

(Wang et al., 1991; Zhu et al., 1993 ) HBXx

HBe HBV DNA
HBXx
(Feitelson et al., 1990)
HBXx ( Oligopeyptide)
X
( anti-HBXx antibody ) 73% (8/11)

( Moriarty et al., 1985) 4%



M4 % anti-HBXx B
( HBs ) ( Vitvitski-Trépo et al.,
1990 )
X (Stemler et al., 1990)
( Fusion protein )
X 5% (8/160)
(Levreor et al., 1990)
X
X
( Hess et al., 1988 ; Levreor et al., 1990; Moriarty et al., 1985;
Vitvitski-Trépo et al., 1990 )

X X X
( glutathione

S-transferase gene fusion system ) X

X PGEX-5X-1  ( 3)

( IPTG) GST-

X X (Western

blotting ) 20 20 20
; ( ELISA )

(titer) anti-HBx



( glutathione S-transferase
gene fusion system)

( 3)

pGEX-5X-1 ( multiple cloning
site) B ayw
X GST-X
( transformation ) DH5a
GST tac ( tac promoter, Ptac )
Isopropy! -b-D-thiogalactoside ( IPTG ) GST-X
GST ( glutathione )

( glutathione sepharose 4 B )
GST-X
( restriction protease ) Factor Xa GST-X
GST X ( Carmona et

al.,1997; Smith and Johnson 1988 )



B ayw X
(pGEX-5X-1-X ) ( Hwang and Wang, 1997 )
( 1998)
( dideoxy nucleotide sequencing )
( primer) B ayw X 1478
1494 5 -GGGGACGAGAGAGTCCC-3

EcoR1 BamH1 15 %
( poly acrylamide gel electrophoresis ) 1

Tris-Borate-EDTA ( TBE buffer )

-80
Luria-bertani (LB) (50 pg/ml ampicillin) 37
12 ( Firstek Scientific S300)
400ml LB 37 250 rpm
12 450 ul 0.1 M  Isopropyl b-D-thiogalactoside
(IPTG) 30 250 rpm 5 GST-X

10



10000 rpm 4
10 ( Sorval T-21, SL-250T rotor )
10 ml PBS 10000 rpm
4 10 (Sorvall T-21, SL-50T rotor )
6ml 100 pg/ml lysozyme PBS
10 5 mM  Dithiothreitol ( DTT )
( reducing agent ) PBS 10 % N-lauroylsarcosine
( Sarkoyl ) 1.5%
1 ( Heat system, Sonicator
XL-2020 ) PBS 10 % Triton X-100 ( nonionic
detergent ) 2% 10000 rpm
4 10 ( Sorvall T-21, SL-50T rotor )
; 200 -20
GST-X
pGEX-5X-1 GST
1.33 ml 95 %
( glutathione sepharose 4B ) 500 g 5
10 ml PBS 500 g

5 1ml PBS

1



PBS 11

12 500 g 5
10 mi PBS 4 GST-X

(restriction protease ) Factor Xa GST X

: 1.6 mi elution
buffer 4 12 500¢g
5 GST-X

Factor Xa GST-X
GST-X Imi 10ml  factor Xa
( factor Xa cleavage buffer )
500 g 5 1ml factor Xa
1mi 10 ug factor

Xa ( Boehringer mannheim ) 4

12 500 g 5

X GST



( Bicinchoninic acid, BCA )
cu™
Cu’ ( Bicinchoninic acid )  Cu’
562nm
( DU® 648 Spectrophotometer,
Beckman) 562nm

( Smith et al., 1985)

( SDS-PAGE)

X 13%

( sodium dodecylsulfate poly acrylamide gel electrophoresis,

SDS-PAGE ) 0.75mm discontinuous
acrylamide gel 13% running gel
5% stacking gel
loading buffer
2

( protein standard, low range, Biorad )
10 Volt/cm loading buffer
running gel 15 Volt/cm loading buffer

13



(snglewdl)

( Western blotting )

( nitrocellulose membrane,
Pharmacia Biotech. )
(transfer buffer) stacking gel
5

( Trans-Blot® SD, Semi-Dry Transfer Cell, Biorad )

( sandwich )
20 Volt, 20
3%
( bovine serum albumin, BSA ) TBST 30
TBST 3 10
TBST 1000
30 TBST 3 10

TBST 3000 ( Goat

14



anti-mouse Horseradish peroxidase-conjugated 119G, ZYMED

Laboratories, Inc.) 30 TBST

3 10 akaline
phosphatase ( color development
solution)

X
(singlewdl )
0.5
( 1:500 ) (1:2000)

( Goat anti-human Alkaline phosphatase-conjugated 1gG, ZY MED

Laboratories, Inc. )

(ELISA)
100yl coating buffer 4
12 polyvinyl plate ( Immulon II,
Dynatech Lab. Inc. ) PBST
3% ( bovine serum albumin, BSA ) PBST
200 pl 30 polyvinyl plate

PBST 200

100 pl

30 PBST 200 pl

15



( Goat anti-human Horseradish
peroxidase-conjugated 19G, ZYMED Laboratories, Inc. ) 100 pl
30 PBST 200l

( horseradish peroxidase, HRP )

100 OPD ( O-phenylenediamine substrate : OPD
(180 mg) 12 m  HRP buffer )
ELISA 490 nm
ELISA

Tukey test ( Steel et al., 1997 )

16



( glutathione S-transferase
gene fusion system ) X pGEX-5X-1
( 3) ( transformation ) DH5a
(IPTG) GST-
X X

( Western blotting )

X 20 20
20 ;
( ELISA )
(titer) X
X ( pGEX-5X-1-X )
(restrictionenzyme) EcoR1 BamH1
15 % Fig. 1.
EcoR1 O5kb 49kb DNA
; BamH1 40 bp
54kb DNA
IPTG
GST-X factor
Xa 13%

( sodium dodecylsulfate poly acrylamide ge

electrophoresis, SDS-PAGE ) Fig. 2-A;

17



GST-X 43kD GST

26kD X 17kD X ( MAb 8419,
Chemicon, Inc.) Fig. 2B ; X
GST-X X GST
GST-X X
X 13%

( sodium dodecylsulfate poly acrylamide gel electrophoress,

SDS-PAGE )
0.5
30 ug 20 20 20
500 X
Fig. 3,; 20
90 % X 20
(no.9) 20
X 8
X X
X
( Human anti-human 1gG )
X ELISA
Tukey test (p<0.05) Fg. 4.

X
: X

18
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X X
X X
EcoR1
BamH1 EcoR1 49kb 500 bp
BamH1 40 bp
B X
(inframe)
(GST-X) SDS-PAGE
43kD GST-X factor Xa
17kD X X GST
X
X 5
( Hwang and Wang, 1997 ) SDS-PAGE
factor Xa GST-X GST
X X
elute X X
X GST



X X
20 20 20
X
(titer)
X
GST GST
GST
anti-X ( Cartwright et al., 1995 ) GST
X GST-X
X
( ) factor Xa GST-X
X
X
X X GST-X
factor Xa X
thrombine GST-X
(Park et al., 2000 ) DNA
X
X ( fusion protein )
X (oligopeptide) X

(Elfass et al.,

21



1986; Kumar et al., 1998; Levreor et al., 1991; Moriarty et al., 1985;
Vitvitski-Trépo et al., 1990 )

( fusion protein )

X :
X
(full length ) X
X
X ( Cartwright et al., 1995;
Park et al., 2000 )
X
X ( human
embryo cdl line) (E.coli) X
X X
(Levreor et al., 1991)
20 B DNA ( HBV

DNA ) ( Digene Hybrid Capture™ System, HBV DNA Assay )
( 1.) X 9 B DNA

X MRNA HBsAg
X mMRNA
( Kobayashi et al., 1997 ) X
( HBsAg, HBCAQ ) ( Feitelson and Clayton, 1990;

Levreor et al., 1991) X B



( titer ) X
. anti-HBe X

(Hwang et al., 1999 ) X B
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kb
<« 2.027
oo
0.4 '
0.3
0.2 <« 0.125
0.1
<« 0.04
Fig.1. pGEX-5X-1-X EcoR1 BamH1
15 % ( poly acrylamide gel
electrophoresis) 1. DNA ;Lane 2
5.4 kb; Lane 3: EcoR1
4.9 kb ( vector ) 0.5 kb X
; Lane 4: BamH1
40 bp ; Lane 5. DNA , lambda

DNA/HindIll digest
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66

31

21

Fig.2(A) IPTG
factor Xa

M:

GST-X
GST-X
Lane 4. GST

GST-X
13 % SDS-PAGE :(B)
anti-X
; Lane 1 ; Lane 2
43 kD; Lane 3. factor Xa
26kD GST 17kD X
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Fig. 3

HBXx

anti-HBx

( Western Blotting ) HBXx
anti-HBXx
(A)20
;(B)20 HBXx
(C)20 HBXx
90 % ( 18/20) anti-HBXx
(no.9)
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Fig. 4

20
anti-HBx

(ELISA) HBXx
20 20
anti-HBXx
(titer)



L B medium ( broth)
For 1 liter (pH 7.0):

Bacto-tryptone -10g

Bacto-yeast extract -59

NaCl -109

d.d.H,O -g.S

PBS (for GST gene fusion system) (pH 7.3)
140 mM NaCl

2.7 mM KCl

10 mM NaHPO,

1.8 MM KH,PO,

d.d.H,O g.s

Glutathione elution buffer
20 mM reduced glutathione
100 mM Tris-HCI (pH 8.0)
120 mM NaCl

Factor Xa cleavage buffer
50 mM of Tris-HCI (pH 7.5)
150 mM of NaCl

ImM of CaCl,

d.d.H,O g.s

SDS-PAGE (Sodium dodecy! sulfate polyacrylamide gel electrophoresis)

30 % acrylamide mix

For 100 ml:

acrylamide 309
Bis ( N, N’ -methylene-bis-acrylamide) 0759
H20 g.s



13 % acrylamide gel
Running gel : 0.75mm x 2 gels
H,O

30 % acrylamide mix

1.5M Tris(pH 8.8)

10 % SDS

10 % ammonium persulfate
TEMED

Stacking gel: 0.75mm x 2 gels
H,O

30 % acrylamide mix

1.0M Tris(pH 6.8)

10 % SDS

10 % ammonium persulfate
TEMED

6X sample loading buffer
0.35M of Tris-HCI (pH 6.8)
10.28 % of SDS

36 % of glycerol

3.0ml
4.33ml
25ml
0.1 ml
0.1 ml
0.004 ml

2.1 ml
0.5 ml
0.38 ml
0.03 ml
0.03ml

0.003 ml

0.6 M of dithiothreitol ( or 5 % of &mercaptoethanol )

0.012 % of bromophenol blue

10X SDS-PAGE Running buffer

For 1 liter:

Tris-Base 30.39g
glycine 144 ¢
SDS 10 g
d.d.H,O g.s
Coomassie Brillant Blue
For 100 m:

Coomassie Brillant Blue
methanol

acetic acid

0259
45 mi
10 ml



Western blotting

Transfer buffer
39 mM Glycine
48 mM Tris-base
0.037 % of SDS
20 % of methanol
d.d.H,O g.s

TBST ( Trisbuffered Saline + Tween 20)
10 mM Tris-HCI (pH 8.0)

150 mM NaCl

0.05 % Tween 20

AP buffer (Alkaline phosphatase buffer )
100 mM Tris-HCI (pH 9.5)

100 mM NaCl

5 mM MgCl,

Substrate of alkaline phosphatase ( AP substrate )
66 ul NBT + 33 pl BCIPin 10 ml AP buffer

NBT
50 mg nitroblue tetrazolium / 1 ml 70 % dimethylformamide
* keep in the dark

BCIP
50 mg 5-bromo-4 chloro-3-indoyl phosphate / 1 ml dimethylformamide
* keep in the dark

EL1SA ( Enzyme-linked Immunosorbent Assay )

ELISA coating buffer

10 mM of NaCO; (pH 9.6)
storeat 4



10X PBS-T ( Phosphate buffered saline-Tween 20)
For 1 liter:

NaH,PO, H,O 203¢g
Na,HPO, 11499

NaCl 859
Tween 20 5ml

PBST (pH 7.3-7.5)

For 1 liter;
10X PBS-T 100 ml

HRP buffer ( Citrate-phosphate buffer ) ( pH 5.0)
citric acid ( monohydrate) 10.30g

Na,HPO, H,O 18.16 g
30 % hydrogen peroxide 1mi
d.d.H,O g.s

tota volumein 1 liter.
OPD substrate

Dissolve each tablet of OPD with 12 ml of HRP buffer.
* Prepare fresh and keep in the dark.
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