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= Abstract=
Detection of Hepatitis B Virus DNA in Serum by Dot Blot Hybridization

Min-Ho Suh', Seong-Il Suh', Won-Ki Baek!, Sang-Sook Lee’ and Jae-Ryong Kim?®

Department of Microbiology', Pathology’ and Clinical Pathology’, Keimyung University
School of Medicine, Taegu, Korea

A total of 149 HBs Ag positive and 15 normal serum samples were tested for the detection of
Hepatitis B virus(HBV) DNA to evaluate the relationship between serum HBV DNA positivity by
DNA blot hybridization and serological markers positivity. by ELISA.

Twenty-seven(79.4%) of 34 patients positive for both HBs Ag and HBe Ag were positive for
HBV DNA compared with 33(28.7%) of 115 HBs Ag positive but HBe Ag negative individuals.

In addition, among all patients positive for HBV DNA, there was a statistically significant corre-
lation between the concentration of HBV DNA in serum and the presence or absence of HBe Ag.

None of the 15 HBs Ag and HBe Ag negative individuals tested was positive for HBV DNA. But
the detection rate of HBV DNA in the cases of HBe Ag negative was as high as 28.7% (33/115),
so we concluded that detection of both HBe Ag and HBV DNA should be necessary in order to
evaluate the infectivity of the HBs Ag positive sera.

Key Words : Hepatitis B virus, Dot blot hybridization, Infectivity.
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HBV DNAE }&3lo B ¢
2ol 8 2@ AAIAHo A DNA hybridiza-
tiondl] <& A BHE7tY ulolzl DNAES
AETo2H, BYUYe A3 Avwizn 7
delo] ARH AAH Tgo] E AEE AF
stz B AFE HAsH ok

JER-OT
1.8 &

Agosty FidF5Yd QA g HALe
F5o] 43 BYUHY A markerst YERG
14931 9] = A3 1539 FHHEY L 4
o] Al&etgth 2= HAo s v]= Abbott
3 AlA e AAWAEA kitE o] 83 HBs%
¢, HBe®d 9 2 -HBeFAE A3 =
E g3 -20Co B2#siy Ao

2. A B3zt Hio|2{A DNAS| Dot
blot ZA}

AAE ¥AE Zd5F rFYAREIR
12000rpm o 2 108-3F A4lsty AH Y 5u5
Ao Algsddh. 183 B Y wiolg &
DNA (cloned HBV DNA)E& 1,024picogramol] 4]
2E] 0.5picogram7Z7}A] 12@ A2 8] 4= 3] & 5}
FAUET 2 dPlx JEXE AU

A A 50ulE microdilution plated]] % &3}

a 50ul9) denaturation-8 9% (4N NaOH)& ¥
23, 65C dry bathd] 587 A& & 10049
1M Tris(pH 8.0) 4 & ¥ 1 A At

ol A3 ol HAXE ZZte] ¥AHE dot
blot =] (7] = MilliporeA)] )¢ HZex AFTH
2 7}38ke] nitrocellulose filter (pore size:0.4um)
of blottingA] 3 ©}6-27.

Filter& 7ol F7]Fo 3087 A=AY
Z 80ColA 407} bakingAl 7]z vldEA

Yol vinyl sealer2 ¥-3 & ZF U Al A ol E
Yol B3ttt} hybridizationg A A] 514 o}

3. Nick translation0| 2|8t HBV DNA
probe A=

Rigby 52| o] 98] hybridization®- probe
E A #4389 1. =, Bethesda Research Labora-
tory3) A}A]  Nick translation kitE o]£3
cloned HBV DNA & alpha-*?P-dCTPZ A (la-
beling) A 71 ¥ Sephadex G-502- ©o]£ 3 spun
column chromatographyE AAldle &£43%
HBV DNA probeE Ha#)sle] Al&3t ).

4. Hybridization

Dot blot¥ nitrocellulose filtero] 10ml¢] pre-
hybridization-& 24 (0.75M sodium chloride, 0.075M
sodium citrate, 0.1% sodium dodesyl sulfate
(SDS), 0.02% polyvinyl prolidone, 0.02% Ficoll
400, 0.02% bovine serum albumin, 5% salmon
sperm DNA % 50% formamide)& @31 %A

Table 2. Comparison of HBV DNA concentra-
tion in patients with or without HBe Ag?

HBV DNA concentration

HBe Ag (picogram in 50xl serum)

presence n Mean SD Range

Positive 27 160.0> 207.0 4-512
Negative 33 21.8 26.1 1-64

2All patient sera were HBs Ag positive
*Student’s t test;P<0.01

Table 1. Correlation between HBV DNA and serological markers in 164 serum samples

No. (%) with the indicated reaction of

HBV HBs Ag(+) HBs Ag(—)
DNA:®
HBe Ag(+)/ HBe Ag(—)/ HBe Ag(~)/ HBe Ag(—)/
Anti HBe(—) Anti HBe(—) Anti HBe(+) Anti HBe(—)
Positive® 27(79.4)¢ 31(31.0) 2(13.3) 0
Negative 7(20.6) 69(69.0) 13(86.7) 15(100.0)

?Hepatitis B virus DNA detected by dot blot DNA hybridization.

> 0.5 pico gram
‘chi-square test;p<<0.01
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7125 AAE F oA vinyl sealer=
gt & 42C FZFoll 447 T AW,
71o P2z #E ¥ HBV DNA probeo! & 3}

63}, 10mle] hybridization& 9} (4 £ & prehy-

bridization?} ¥ LS T ZHAEHA 7]
T2 AAT T oA Baa 42°C FF] 184
%+ Fo] hybridizationg A] 7 t}.
5. M|& 2 Autoradiography
Hybridization¥ nitrocellulose filterS 2 x
SSCe 0.5% SDSH oz Ao 5%, 2X

SSCet 0.1% SDSel o7 A L2oa] 15&, 0.1x
SSCe} 0.5% SDS} o & 37°Cell4 30+%&, 0.1x
SSCe} 0.5% SDSe} o 2 60Col|A 304, 0.1x
SSCHo 7 ALor 28 AARZF F7]FdA
108 AxAZ#oh 25 7323 (intensifying

screen)o] A= X-ray 7P E(@x10inch =
71)%tel X-ray BE3 FA ¥ F -70CA
A 24X =E2AT O, 35S ddste &
=3tttk &9 yehd 298 Densitometer
2 =A5td, FAUHERTFY 934 JiFl
3712 HBV DNA9} 2&& ZA}ES

8 o

B A& oA Dot blot hybridizatione] <] 3k
HBV DNAZR AL oWl = & 0.5 picogram/50ul
2t} cloned HBV DNAE 1024 picogramoi] 4]
FE 0.5 picogram7}A| &Aoo &2 ) 4=3] A 5}
o] Dot blot hybridizationg 2 A3+ Z 3+ Fig.
12 2

Fig. 25 Zt% B¥1t¥Y ¥ markerg 713
3218 A S Dot blot hybridizationg 2 A] st 2
#}5 yebd Folth

HBs3 %4 &3 1492 % 602 (40.3%) 9l
A B8t wlol#] 2 DNAYA S depllon,
HBs&9 2 HBed 9 &4 &% 15d:= E¥F

e A S R B

.

Fig. 1. Autoradiogram of serial dilutions of
HBV standard DNA (cloned HBV DNA). Filters
were hybridized with the *P-dCTP-labeled
HBV DNA probe, Films were developed after
94 h of autoradiographic exposure at -70C. A.
1,024 picogram(pg), B. 512pg, C. 256pg, D.
128pg, E. 64pg, F. 32pg, G. 16pg, H. 8pg, L
4pg, J. 2pg, K. 1pg, L. 0.5pg.
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7} BE 7k wlo]&] 2 DNA Aol ATt

HBs % HBed@ 9l %4 @3 34# % 27#(79
4%)7} B+ viol@l2 DNAYA S JER
ov HBs&$ %4, HBed sl &4 &3 1159
% 3390(28.7%)7} BRI+ nholel2 DNAY

4 e

B¥g 7ty wulolzl2 DNAYA A 603 +=
w5 HBs#Y FAo|glon, (
%)7} HBe®d 441/3 HBed A

3121(51.7%) & HBe®d 9 &4/% HBedA &
golom 28 (33%)E HBeZd A/

HBe& #| %74 oI
B& 719 wlolel2 DNAYA A Z HBed
A FA e BE nlelgl X~ DNATE7F 3
3+ 160.0 picogram/50ul0] %l o1, HBe3dt ¥
-8 21.8 picogram/50u10] 9L TF.
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Fig. 2. Dot

blot
tained after hybridization of patient serum with
the *P-dCTP-labeled HBV DNA probe and
autoradiographed after 24h. Dot Al represent
positive control, and dot Bl represent negative

control. Sera from 70 patients are represented
in dots C1 through L6.

hybridization results ob-



SRR
PP HE" dHL dws] Wy
HBed 91 441y & HBeg A AT 2 & P&
& A A o] T}, 12.16.19.25)

Hoo EANMESNF FH Il F&3] B
st BARYEETAA HARe] AW olut
T AW, Mg 28 5 2HAT 93k
ofe] FE&HIL AT . 53 BIY el
2j& DNA7ZE S29Ho 22X, o|RE o]&3
o] Nick translationg 2] Wyoez &£474 By

7t nlol#i A DNA probeE A # 3t DNA
hybridization& QAA|Stm 2 FEd 25
ajgrel BET sholelzz AH A%Y &
DA HRxm, 2 A7 BYtd ulejzyl A DNA
AA7) BER e S B s o 3
Setm e e s H AT,
g FUlejFH oz a7 AFEEY Y 834
84 markeret B&E 7+ wvloldj2 DNAM9]
ddd 2 AUNEE AR o A9V B3
E]_T’_ 2/11:}_.6,9,10.27)

Z Z+& € cloned HBV DNAE 1024 picogram
ol A H-E] 0.5 picogram7tA] #a}A 0. 2 w42 3]
2 35}e] dot blottingol] 2jg &RITE AL A
7} 0.5 picogram/50ul(& 5x10* genome/50pl)
2A sty on oo Buel fASH 2,
HBs#9 &4¥3e m%r BEY whold
DNAgA o2 UEetA EE ESE
P4 vk 183 HBs3 9 2 HBedtd %
3o 79.4% 7} HBV DNA A oloj A, HBe
9 g EAH M e B wiole]~ DNA

&8 70-100%°19, HBeddd &40 A%
NAZZ& & 0-66%ete 2=t RXEH &
270 HBegt PR Fel &4l

P7+g nupolz] 2 DNAYA o] B
2 fostA m=2tem(p<0.01), B

dloj#l 2 DNASAH A Fo A HBeW ¥ &
9 By 7re dlo)lzl2~ DNA¥ %7} HBedt
A gATol viste] EAGH o FosA F
A YENIA (p<0.01), B& kg utolel 2~ DNA
Aol HBeq 9l AAAAZ Mz AT
AN Jd&E & F AAen, ¥FE HBeFd
AAZE BRI 39 #AS AFgsiA 4
HopAe Ralw HBettflo] FAAFS 79l
ol ] e AL ¢ A
3ld HBedd 249
ol&~ DNA¥AFoz yEelYA B
A8 #AHA Y HBegARAA AT O RE 1] F 3}

BRzkvholel 2 DNAZ AL ¥ o) ok

o
=
4

2= E.o]

o

oX,

)
[o]

R R e

z
ook S

f
lo £ 38

oX nf I

A

A
T

Hoa &

-90-

:B¥ 7t wlole) 2 DNA2 Dot Blot 42

g Aoz AlaE Yk 18]1 3 HBedtd %
AEAFAMNE 133%7F BEY wlelga
DNAYd o2 et & HBedAl7E FA
ZeNE BEZES 29 9oy & g
2 % 5 99

Z#v} Dot blot hybridization®} HBe3}g 73 A}
2AE AET & 9b 4% dow, A%
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A A3l Polymerase Chain Reaction(PCR)
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Py B vlelyy =(HBV) DNAYA
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BAZE zAEH7] 98 1493819 HBs3 Y 34
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