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Detection of Mutations in Hepatitis B Virus Core Region DNA from HBe
Antigen Negative Sera of Chronic Hepatitis Patients

Min-Ho Suh?, Sung-Hee Yoon, Sung-Duck Paik, Won-Ki Baek?, Seong-Il Suh?,

Jong-Wook Park!? and Byung-Kil Choe!:?

Departments of Microbiology, Immunology', and Institute for Medical Science’, Keimyung University

School of Medicine, Taegu, Korea

To estimate the diagnostic and infectivity evaluation efficiency of polymerase chain reaction
(PCR) in chronic hepatitis B, twelve HBs antigen positive and HBe antigen negative sera from
chronic hepatitis patients were tested by PCR. Serological markers were tested by ELISA. All
the sera tested showed 270 bp DNA bands and were PCR positive, so PCR was proven to be a
very efficient diagnostic and infectivity evaluation method in chronic hepatitis B.

In order to investigate the mutations in HBc region DNA from HBe antigen negative sera of
chronic hepatitis patients, PCR product DNAs were cloned into a T-vector system(pT7Blue)
and the insert DNAs were identified by restriction enzyme digestion and by PCR. And the nu-
cleotide sequences of HBc region DNA were analyzed by dideoxy-chain terminating method. In
one serum tested, three point mutations were found in DNA sequences 2,119(Adenine to Thy-
mine), 2,120(Adenine to Guanine), and 2,121(Guanine to Thymine) resulted in two codon
changes(GGA to GGT, AGT to GTT) and one amino acid change(serine to valine). In another
serum tested, one point mutation was found in DNA sequence 2,062(Adenine to Guanine)
resulted in one codon change(GCA to GCG). The mutations in core region DNA might alter the
core protein structure and its protease function, that could results in breaking the HBe antigen

production.

Key Words:Hepatitis B virus, Core region DNA mutation, PCR.
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Oligonucleotide primers= B3 714 vlo] g &
DNA <¢7]A4< 1,8919) 4 1,920A}0)¢] 30mer
£ sense primer® AM&-39 1, 2,160004 2,
131A}o] 2] 30merE antisense primer® A}&
6}_05' PCR% /}_:,’_/\] —8]_% E]_.l3.l7.18.3l,35,44,46) PCR%
DNA 21E & 270bp%iew, Z} primere] 7|
Age then Lo,

Sense primer:

5 -GCTTTGGGGCATGGACATTGACCC
GTATAA-3

Anti-sense primer:

5 - CTGACTACTAATTCCCTGGATGCT
GGGTCT-3’

DNAAIF 9] A=A X ¥ 50ul) 0.2M
NaOH 50pulE& 231 37CeolA 1A Wz &
0.2N HCI 50p& 7}3td F&AlZth ol A&

L

Lo

95T 60023 7tdstn g F A9
20u1E PCRe| A}&3}%th
PCRe] % #& 504z 393, 50mM KC,

10mM Tris HCI(pH 8.3), 1.5mM MgCl,, 0.01%
(wt/vol) gelatine] g% reaction mixture
(Perkin Elmer Cetus, U.S.A.)E Al-&39 1,
zrzt 20uMe] dATP, dTTP, dCTP, dGTP
(Perkin Elmer Cetus, U.S.A.)9} 2.5 unit?]
Taq DNA polymerase(Perkin Elmer CetusA])
g A4t Primer2 44 1uM¥ ALE-
st o HE A o Z 3049 mineral oil(Perkin
Elmer Cetus#|)2 €& ¥ PCR& 303 A4
st D, PCRo|| A48 v & 1= Ericomp
AL9] Easy Cycler(5W2)) & o] &ttt

DNA denaturation& 94°Cell4] 90%, prim-
er annealing2 42Co4 90%, DNA exten-
siong 72CoA 1807 AA & wf A
Fuitk 2EQ BYY nvlolH & cDNAE &4
AU zFo2 A, FARETo=EE
DNAARE A3 2E Zol F8d A&
AHS-8FH

3. MI|dEo 28 PCR {29 A

=

PCR 4t& 104E #H3std 2pl9] gel loading
buffer(Type )9} 4 & % ethidium bromide7}

o= 1.5% agarose geld] %% % 1X Tris-
Acetate-EDTA(TAE) buffer$} minigel %%
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712 100 volt, 30#7F 3% 44 HA7|4Y
=& AAS 3, UV transilluminator(302nm
972 ¢} Polaroid camera® ol &3t AR &
g3l & 270bp =7]9] DNA band F%& H
o} sttt o]ju) DNA size marker2+&
123 DNA ladder(BRL, US.A.) & At&3t9 ).

4. Low melting agaroseE O|&2%t PCR 4t
S (HBc DNA)Q| =x£22]

(L% =

o)Z Sigma3A}A low melting agaroseZ
ethidium bromider} &/¥ TAE buffer2 =
o 1%2 TEZE gel bedd] 1 A3 237
% PCR AZ& HZ3}3, 4C cold roomol A
100 Volt2 408 AFAZAT. d5o #Y
3 gel€ 360nme] UV transiluminator$] ¢
Gl Wez#=E 270bp =7|¢ DNA band9tg
zZaly o] 1.5ml microtubed] @il TE buffer
400412 B3 70C 4% o] agarose gelS-
=9}, 4AHF] =& gelo] Tris—saturated
phenol& Y3 4323 microfuge® 1087
Alstar AZ=AS A microtube® AT
2 9] phenol-chloroform-iscamyl alcohol&
Ao 1087 AT A2AE oA A
microtube2 &31% %9 chloroform ¥ X
ALT 1080 482 4359 A micro-
tubeZ & A th. 0.1 volume?] sodium acetate
9} 2 volume® ethanol& 5. -20Ce) 60

4

5

a

wos
T =TT

E7F ¥x]3}32 microfuge® 1587F HA3Y
ot A2 AAGT HAlY 70% ethanol
W ded 108 $XF 445ty 429
< A A3 speed vac dryer(Savant Co., U.S.
A)E AZRANZ & 1049 TE bufferd] =

T-vector cloning®] A}-& 3} tt.

5. PCREl HBc DNAZ2| T-vector22] clon-
ing

Low melting agaroseZ o] & 3o &4
¥ PCR AF£-& u]3 NovagenA}l®] T-vector
21 pT7Blue vector(Fig. 1)} Z A4 cloning
3 ot

HZ T-vectorZ2] ligatione 10X ligation
buffer, DTT(100mM), ATP(10mM), vector
(50ng/ul), T4 ligase, PCR DNA ¥ Z &4 &
Aol F 1047t H=E 33 16T A L&pz0
Al 5AI 7t ligationA] 7]l ¥ transformationdl] A}
434

Transformation} & -70°Col] R#ZFo|4

_69_

competent cellS& ¥ & A =<91F 0.5ml micro-

tubes] 2044 RZ3 Agel ALTh 7]
o] ligation® vector-PCR DNA recombinant <}
S5ulE ¥ 4L dgo 308 WA F
42°C F %0 287} heat-shockE
culture medium 80plE& Y31 & A& F 37C
Bek7)ol A 1A1ZF s FAI AT Wi g S0uE
# 3l  X-gal(5-bromo-4-chloro-3-indoyl-beta
-D-galactopyranoside: 50mg/ml) ¥ IPTG (iso-
propyl-beta-D-thiogalactopyranoside: 0.1M)
7} "8l =99d agar plate(ampicillin 50ug/
ml, tetracycline 15ug/ml & wix])o] =LA
2 F, 37CoAA 154 st wWigd
A F ANSE F3t L brothell gl
k% alkaline lysis'] © 2% plasmidE ¥ 3l
AH A71ds 2 AFaL(Pstl 2 EcoRl)
22]% A7]9%E35t9 recombinant plasmid&
B stg . 2832 T-vectord] ZAEste= T7
promoter primer®} Ul9mer primer(Fig. 1) &
0] & 3}4] clone¥ recombinant plasmid& ™4t
o2 PCR(94C 18, 55C 1%, 72C 28¥)%
353] 4Ajsle] 450pb =7]1¢] PCR band AHA
4524 recombinant plasmidE ] #4138},
HZ #FH cloneE< DNA F7|AE B4
AHg-shd

6. HBc DNA 7|M 24

k-2
-
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o

A
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Cloning® HBc DNA insert?] Edxo] o
22 zA8H7] $18te] bl = United States Bio-
chemicalA}¢] Sequenase version 2.0 sequenc-
ing kit® A}23le Sanger% 2] dideoxy-chain
termination®] © 2 double stranded DNA se-
quencing g A3 3t M. Cloning® plasmid
DNAZE alkaline lysis§ o 2 Bd3t3, g
S5ug DNA <] 0.1 volume® 2M NaOH, 2ZmM,
EDTA& 9 &3 F 37Cd 30% incuba-
tiondt<] denaturationA]Z] L 0.1 volume?]
3M sodium acetate(pH 5.0) & 7}3la] F3HA]
712 4 volume?)] ethanols 7}sled -70°Cd
1587 & & 94(1,200rpm, 4C, 158) 3o
DNA AAIE 94L& F, o] 70% ethanolz
ARt AzAH AzE DNAZ 749
ZF 4] =o]i reaction buffer 2ul, sequenc-
ing®& primer 1x1(0.5pM/ul, 5°-GTTTTCCCA
GTCACGAC-3’)& ¢l g 3 annealing, labeling
reaction(®S-dATPA}£), termination reaction
2 A3 F stop solutione B WE& AR
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Sap 1(2663)

Al 1l(2546)

AlwN [(2137)

HgiE Hl(1964)

T7

= Ava [(104)
Sma l(106)

pT7Blue(R)
(2887bp)

C¥d49 DNA <ol

Hind 111(45)
BspM 1(50)
Sph I(s5)
SseB387 {(61)
Pstke1)
Sal i(63)
Acc 1(64)
Hinc 11(65)
Xba 1(69)
Spe i(81)
Nde 1(88)
EcoR V(95)
BamH ((99)

stanat

Kpn [(112)
Sac 1{118)
EcoR 120

Dra Ili(508)

BsaA (508}
Drd 1{513)
Bece l(515)

Nae l{611)

Xmn (1058}
BsaH 1(1119)

Eam1105 1(1658) Scal(1177)
PH1108 {1639}
Bsa [(1592)
Gsu I(1589)
R-20mer primer sall

] T7 promoter primer - 55283871 Hinc 1l
IacZ stant T7 promoter Hind Il _Sph| Pstl  Accl Xbe. Spel
ATGACCATGATTACGCCAAGCTCTAATACGACTCACTATAGGGAAAGCYTGCATGCCTGCAGGTCGACTCTAGAGGATCTACTAGT

Smal

Aval

Ndel EcoRV BamH Kpnl Sacl  EcoR!

T-vector cloning

.. .tatggotT atcggot
..ataccta Ttogecto .

CATATGGATATCGGATCCCCGGGTACCGAGCTCGAATTCACTGGCCGYCGTYTTACAACGTCGYGACTGEGAAAACCCT

pT7Blue Multiple Cloning Region

—— —
U-19mer primer

Fig. 1. Structure of pT7Blue Vector and its multiple cloning region.

A7l 75Co] 2837t Fo] denaturationA] !
3. 6% urea(7.5M) polyacrylamide gel2 3 7)
AF5A dTH gel& 5% acetic acid-15
% methanol?} o] 2087t & Fo] uread A A
T F gel dryerZ AL E3le] AEA 7)1, 42
oA 36417t F<¢t autoradiographyE A 3§ 3t
F DNA 97144 & #=3dt

=-70-

8
HBsg 9l 4AdoldA HBedtd 41 T4
td BAYEA 128 da) HBcd 9 DNA
PCR& AAIst A 12¥ EFolA 270bp9]
DNA band7z} velhA 2571 PCR 440l 3d
tH(Fig. 2).
PCRY HBc %9 DNAE &4283% F
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Fig. 2. Gel electrophoresis of the PCR prod-
ucts of HBV DNA amplification. Lane 1:DNA
size marker(123 ladder), lane 2 to lane 14:
PCR of HBs antigen positive and HBe antigen
negative sera, lane 15:negative control, lane
16 :positive control.

1 23 45 67 8910 1112 1314 1516 17

recombinant
plasmid

Fig. 3. Agarose gel electrophoresis patterns
of the recombinant pT7Blue plasmid DNA
(Lanes 1 to 16). Lane 17:Hind Ill-digested
lambda DNA (size ranges:23.1Kb, 9.4Kb, 6.
6Kb, 4.4Kb, 2.3Kb, 2.0Kb).

1 23 45 67 89101112 1314 1516 17

vector
undigested ——
DNA

insert DNA--

Fig. 4. Agarose gel electrophoresis patterns
of restriction enzyme(EcoRI & Pstl) digested
recombinant pT7Blue plasmid DNA (Lanes 2
to 16). Lane 1:pT7Blue vector only, lane 17:
Hind Ill-digested lambda DNA (size ranges:23.
1Kb, 9.4Kb, 6.6Kb, 4.4Kb, 2.3Kb, 2.0Kb).

pT7Blue vector® Z2Y3}3l recombinant
plasmid& £&3le] Hr|gdsoz A 2
1, 2E F &9 A4 recombinant plasmidE &
A 4 UA(Fig. 3).

HBc insert DNA Z# & 3<13l7] 93] re-
combinant plasmidE EcoRI9} Pstle g A

T #A79EA dn, 2E ZE494 HBe
insert DNA 7} 23S A3 4 3ot

-71-

1

23 45 6 78910 11 1213 141516

———450bp

Fig. 5. Gel electrophoresis of the PCR prod-
ucts(450bp) of recombinant pT7Blue plasmid
DNA amplification. Lane 1:DNA size marker
(123 ladder), lane 2 to lane 16:PCR of recom-
binant pT7Blue plasmid DNAs.

TACG TA CG

~2,120

(B)

Fig. 6. Mutations detection by dideoxy-
chain terminating DNA sequencing of HBV
core region DNA. A) Point mutations in DNA
sequences 2,119(A to T), 2,120(A to G), 2,
121(G to T) resulted in two codon changes
(GGA to GGT, AGT to GTT) and one amino
acid change(serine to valine). B) Point muta-
tion in DNA sequence 2,062(A to G) resulted
in one codon change(GCA to GCQG).

(Fig. 4).

HBc insert DNA¢] Zz1E PCRZ =z} &<ls}t
7] 9l&ll pT7Blue vectore] T7 promotero] Z
3}l primer2} U-19mer primerS A& 3¢
recombinant plasmidE PCR& £ ZAx, v &
recombinant plasmidol A 450bp2] DNA band
7} YEl4 A insert DNA7F EA1%S 3
T AU} (Fig. 5).
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MRE FBIE vlojgl~ CYd DNA &

Insert DNA7} 391® recombinant plasmid
ES A4 o2 HBe 9< DNA9 ¢4r7144 &
A AAF A3, 714 € 2,1199] Adenineo]
Thymine® &, 2,1209] Adenine¢] Guanine®.
2, 2,121¢] Guanineo] Thymine® 2 point
mutation®] 6] ©}u] =4t serineo] valineo 2
EdWolE AL 14 HAsH(Fig. 6A), ¢
7144 2,062¢] Adenineo] Guanine® & point
mutation®d A& 1 27314 }H(Fig. 6B).
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% HBedd %49 Az REE AF 2
HZA T2 Az2 tZ2A T4 BEige 7+
[e]

dE+e A7t 93, & HBedA FAdAL
AHFEN BEaA e dovle A7)
olx HBe FddAl & HBe A ZHAbwH
o2 BYE4e #Ed s AHEgsA #AAs
717} ol €.

oj2|g & RgIAA AT F£3] LA
N EAAESHH vy <l dot blot hybri-
dization ¥ PCR-& o] &3lo] Ao =3}
= HBV DNAE ZH ZAZde HAAMYHO &
/WE 3 ) o1, dot blot hybridization' &) 7%
AA71Zk0] T ZA 2853 JUEE T
Mok = F 2712 @F o £ PCRHY
of Hue WPo BFYIL Y. A7
2 o] AdFdA HBedtd 249 A4
gAeM el PCRYY 78 o4 2 Jad
EEE 2AEY] 98 @A @3 12389 dist
o PCRAEAIE HAE ZAx, 128 2571 @
A3 X2z HBedl g2 246 = PCRA
X+ 100% HBV DNAgA o8 UEelh}A], B
gdel e JUH pdy gRe uey

ar

=
=

2l
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Ade] QolA w1
2 %%Q 2= 0l

EgAsin] PCRol o3
de #Ed aR
gt o wyge
2 T MR=E = KI'E—E] S{it}-

223 HBed 9 A
At A&H ez BAHE B4
WA dAFRgtezE I 9
o1} HZ nlo]lal A DNA
Mg 2AMESE AT 93 2
Wb BEAA Henem 2 BY
upo] 2  pre-c¥H  DNA(H 714 €1896) <]
Guanine©] Adenine® E point mutation] o]
codon TGG7} TGAZ ulHA =HolM A=
pre-c DNA9] o}ujx=At tryptophan codon©]
stop codon©o. 2 u}#Ho] pre-c 9l AE9 7|F
of Foirt 2AEL 2 A7 HBeddd AXE
9 2oyt Zodde AMde] w1
I HBe# &4 9 0HEZ AHA &
2@ ulolg & DNA9 90% ool €71Md
18962] point mutationg Z}I3A 0L BIFHS]
Benm aen o AzAsd o de
43 DNAY ez o#7tA Eadelrt
%‘ZH 1;5:}_01 i—‘l—l—ﬂ ﬂq_36.37,39).

olof] Az} pre-cd 4 DNA o]elg ulo]
2l DNAY EUHOlE ZAIFoEZA A
rgolX el HBed 9 &4 wAste BT
714& #HEaA BYRY vlojy& cored ]
99 DNA9 @7 IMGEHE HAA A 6t
o]& 2 DNAZE 7144 2,1199] Adenine®] Thy-
mine & £, 2,1202] Adenine¢] Guanine © &
2,121¢9] Guanine®] Thymine®.Z point muta-
tionk] o] o}m =4} serineo] valine® % point
mutation® AL 1¢ L3t} o]# & HBe
%9 DNA9 Z<iwc]ls} HBedt g A 4te nl
Ay dFe nEs BH, HBed o] HBcH
QoA EEe] xR BulEry] AFHA=
coret¥ A o] protease”]5°) FL3}H F3I
threonine, valine o} 1] 297} protease 7}
Fol & 9% vAda g=8€A deuP,
gt coredt# Ao EdWol7l z#HS I
ZA ¥ protease 7]%d] W3JF A7 HBedt
do Ae EJMgetA gt o] dFAAE 1
Ao A corettul & o] o}u = Al serine®] valine
o2 Eddolrt ® AL HAsged 1 2
% core@W A 9] protease 7]%o WH3IJF =
g 5o] HBed Y Aatol o7l 28 %
A& e FHHY o] AT e HBe?

3
A
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o
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4 247 coredq DNAS] Edwolote] A
g3 AAE Wil7] HdaAAe FF cored
o 7% R EAFRA BT AF Fol oF
olAeok & oz Agdrh
4 £
@A BELE A ZEEE BAHIE
@ Ag2AM F2 HBe AP} AHE
3 oy, HBedd 244 B fo= WA
AR AEH e AYHe AL B}

A A AAZE dFG77) ojele dA el
olo] AAw HI F&3 YHHIL Y= ¥
A=A d77]H  PCR(polymerase
chain reaction)® & Al&3te] w4 19 &
ol dAdA FHFH BITY utolz2 DNAY
> AxgrozM BINYY AFY Ao
ZFEge A2E BAHAE v =g
Zl, HBs3¥Y %4Adel¥ HBedd 34
7+yg gxtel €4 1249 tis] PCRA
g AN ZF 128 BEFAM ublo]dgx
DNAE AZY 4 oA &FF BEUE A
s AR Adn Bdgdy Nz F
A E ulde] PCRAAF w)S 888 Ao
2 AEF A
281 HBed
A7 A&FHo R
HIo o 9UF
2 pre-cd 9 DNA9} E<dwolo] g3, njol
e AWM F43tz UAAT HBed Y
AT E7lesiAl Hus Aol wE A
t}. old] AR precd Y DNA o] 9] njol
2l& DNAS EdWHolE ZAIFozHN TA
B9 HBedd &40l A= Eue
714€ FH9=EA PCRY &8 ule]aj2 DNA
£ B33 3, T vector cloning @ DNA se-
quencing 2.2 Byt nlol#2 cored Y
949 DNAS GVINEEMS A% A7 4l
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