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= Abstract=

Detection of Hepatitis B virus DNA in Serum by Digoxigenin Labeled
DNA Probe

Su Hee Kim!, Won Ki Baek?, Min Ho Suh? Jae Ryong Kim® and Dong Hak Shin!

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

To estimate the clinical efficiency of digoxigenin(DIG) labeled DNA probe for the detection of
hepatitis B virus(HBV) DNA, 149 HBs Ag positive and 15 normal serum samples were tested by
DNA dot blot hybridization using *P-dCTP-labeled HBV DNA probe and DIG-dUTP-labeled HBV
DNA probe. Serological markers were tested by ELISA.

The sensitivity of ¥*P-dCTP-labeled HBV DNA probe in detecting HBV DNA was 0.51¢g, that of
DIG-dUTP-labeled HBV DNA probe labeled by random primed labeling method was 4xg, and the
sensitivity of DIG-dUTP-labeled HBV DNA probe labeled by polymerase chain reaction(PCR) was
0.5u¢.

Expire time of ¥*P-dCTP-labeled HBV DNA probe was within a week, that of DIG-dUTP-labeled
HBV DNA probe labeled by random primed labeling method was 4 to 6 months, and that of DIG-
dUTP-labeled HBV DNA probe labeled by PCR was 2 to 4 weeks.

Time needed for autoradiography was 24-48 hours, but in the case of DIG-labeled probe,
visualization of the result needed only 6 hours.

The relationship between serum HBV DNA positivity by DIG-labeled probe and serological mark-
ers positivity was evaluated. Twenty-seven(79.4%) of 34 patients positive for both HBs Ag and
HBe Ag were positive for HBV DNA compared with 25(21.7%) of 115 HBs Ag positive but HBe
Ag negative individuals. There was a statistically significant correlation between the positivity 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 21.7%(25/115), so we concluded that dot blot
hybridization technic using DIG-labeled HBV DNA probe could be very efficiently applied for both
diagnosing HBV infection and evaluating the infectivity of the HBs Ag positive sera.

Key Words:Hepatitis B virus, Dot blot hybridization.
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WMoz
aid 22X ¥ (Enzyme Immuno Assay),
Al =AM (Radio-Immuno-Assay), 94
% Y733 (Reverse Passive Hemagglutina-
tion test), &% 8143 ¥ (Passive Hemagglu-
tination test) 9] WA Hdyoe] dg A}
S5 A1 o]FY g8 WS IAAT, ofF
3 dutd AAHozE AEHZA %e AL
B ada BENEEAY] A9ySs #
A3te ATH ALEAN FZ HBe F4HAL
ALS-E T e, AR ulolelAE HEdE
ol olUxm A Wosy gAxE AA}
ge o)y e At #AAHE Fride
FEA Fe Ao gD,

2389 HIZo 543 FHHL e A4
B84 dAFVIHE AHEstd BIdgez 9
A e #@xe] HA FAFH BYUY vlol

2 DNAE H&Fo=H, BIUE R&F
A ggge] Add A =58 & F

9= Dot blot hybridization®o] 7 5o] f=2
& Ao g A3 )SENW

a3y DNA gzl F A (labeling)dl 9
X Yo e *P-dCTP 9o S99
& o[ &3l oA WAle APV dAH
HFAME Y 87, vtz 9] A, HANLQA
el BA G A=A BA A A HZ S
ol H AR dgto] RFHE AR o|onm,

olg]g A AL neto g AR HIH HF
e FTAEAR Wy e digoxi-
genin(DIG)-dUTPE  A}8-314%%3  random
primeE Y 9 ZFF AL A (PCR) X
Agssdez DIG HAA4E VE T, 7Ee
F908 QRS A48T Ao MREAT
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Digoxigenin &2} 2} & o] &3 B¥E7+9 ulolel DNA AS

= IE=2
=

o DIG g4zt d4H F84 o
suz B A7E A

EN!

Mz % Uy
1 838

AMg e Fidade HAHH 43
BE7tY 83 F 4 A (marker)7} JElR I}
B3 14999 AYEA 154 & AP A&
93, HBs& 4, HBedd 9 3-HBedd# 59
WY HAls F4AHUYESA kit(n5 Ab-
bott3jALA) & At&-3td EZA 4T RE 8H
& 20T B@3v ALE3d o

2. ¥XL| BZ2HH dio|2{A DNAZ2| Dot

blotZ A}

AAE A& =A% vFd4dEe 2 12,
000rpmo 2 1087 QA F JFY 50dE
st A A&tk 28l BREYE bt
olz]2 DNA(E2%3Y¥ HBV DNA)E 1,024
picogram(pg) ol HE 05pg7tA 129@A =2
Wl g ete] duz 7jER 9@ FAURTL

2 AFEEu. 838 22 50 microdilu-

2l

tion plated] AZ&a, 50ule] WA (denatura-
tion) £ 4 (4N NaOH)& o] 41, 65C dry

bathel] 587t A& %, 10019} 1M Tris(pH 8.
0)ls w3 FRAAT ol T Po| AN
H Z+Zdeo] HAS dot blotFX] (v Millipore
Ayl HEsn A-FYE 718k nitrocellulose
filter (pore size:0.4um) o} blotting A] Z ©}>%.
Blottingd filterE& 7AWo] F7]3F0 3083
AZA F 80TA 4083 7HEA7I A, H]
42 et 53 §F AFdAANH ¥
BAst} hybridization% A A 3k ot

3. Nick translationof 2|5t *P-HX[-HBV
DNA EAX} H=

Righy 5ol Hsel o] &@2z2& A 25t
), Z, o] Bethesda Research Laboratory
3] A}A) Nick translation kitE o] &3l 24
d HBV DNAE alpha-*P-dCTPE X A (label-
ing) A] 71 ¥ Sephadex G-502 ©]&-%} spun col-
umn chromatography & A3l £43 ¥P-1%
Z|-HBV DNA 22| z1& £ 3t A&t 4lth
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4. Random prime®0l| 2|8t digoxigenin
(DIG)-HFX|-HBV DNA EMZ}I H =

Feinberg @ Vogelsteine] HHH o] o]a] &4
22 A st tHY, & =<9 Boehringer Mann-
heim 3] A}A| DIG labeling kitE o] &3}, 22
J g HBV DNAZ DIG-dUTPZ EAAZ ¥,
AM LiC1#% Wzt ogh &g W1 -20ColA 2
AlZE Al E A48t T0% oggz A FHz3}
1, SpeedVacZd Z7](v]= SavantIAlA)=Z 7
B AZAZ F 5049 Tris-EDTAN ) =

o] 2134t
5. Zgtg4
Reaction:PCR) H0j
DNA EMAZ} H=

A Ht=2(Polymerase Chain
o|st DIG-EX|-HBV

HBV #9A3Y FAR dH FolstA A
3l 23mer?] sense primer®} 25mer?] antis-
ense primerZ PCR9o] A}&3Pdon], PCRH
DNA+ 5309 7] % (base pair:bp) .1, Z} prim-
ere] @714 Qe The 3} Brprnam

Sense primer :

5-CCTGGCCAAAATTCGCAGTCCCC-3’

Antisense primer .

5-CACCAGCACGGGGCCATGCAAGACC-3

A2 DNA AJEE 94ColA 6027 oL}
o DNAE ®W4AZ ¥, 93 2 2o

2 303 PCRE& Algjatgth. PCRe &8 50
ulE 39 31, 0.5ml microtube(= 2 Sarstedt#])
£ A1&3tg . 50mM KCI, 10mM Tris HCI(pH
8.3), 1.5mM MgCl,, 0.01% (wt/vol) gelatino]
49 ¥S 539 (reaction mixture; 8] 2 Per-
kin Elmer Cetus#)& A}83lg3, ANTPE&
1mM dATP, 1mM dCTP, 1mM dGTP, 0.65mM
dTTP, 0.35mM DIG-dUTP7} Soj& 10X
dNTP E# &3 (labeling mixture)E 4ul&
Abgatg ow, 25¢ 9] (unit) 2] Taqg DNA poly-
merase(Perkin Elmer Cetus#d] @ KIST §4d-&
gAFA AAEFIE ALEATh Primerg2
Z+zt 1pMY ALgEtd e HFZHo R 30pe]
Ff(mineral oil)2 @& % PCRE& 4A3H
o121 DNA A& 94Co)A 60x, primer
ZA gt(annealing) 2 60ColA 90%, DNAEA
(extension) & 72Co| A 9027 AAdtH 1 u}
A 2H(303]) @AY FTAEAAL 24027 HA
39tk PCRel Al€3F A¥|& vl= SavantA}
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2] DNA Temperature cycler(ZY )& o] &3}
Aok FAUERFoRE £29dE HBV DNA
A1459 1, DNAAEE A9 REA

=

s
F98 g eAzToE Agaarh

6. ¥P-HX|-HBV DNA EAXE o|2&l
hybridization ! autoradiography

Dot blot® nitrocellulose filtero] 10mle]

prehybridization-& % (0.75M sodium chloride, O.
075M sodium citrate, 0.1% sodium dodesyl sul-
fate(SDS), 0.02% polyvinyl pyrolidone, 0.02%
Ficoll 400, 0.02% bovine serum albumin, 5%
salmon sperm DNA % 50% formamide)E& 4
a ZAEPA VIEE AAR F A vinyl
sealer® B3 T 42C $£30 4A7F F997t
AWz, of7]e] P2 FAH HBV DNA probe
NS G5t 10mle] hybridization & N (A &
& prehybridization® 3} A3 & Y1 Z4X~
HA 71X E AAT F oAl B33 42T 2
o] 18417t Fo] hybridization2 A]ZAt}.

Hybridization® nitrocellulose filter& 2x
SSCe 0.5% SDSoz ALoA 5&, 2x

SSCe} 0.1% SDSjoz Ao 158, 0.1x
SSCe} 0.5% SDS¥ o =2 37CdA 30, 0.1x
SSCe} 0.5% SDSA o & 60CA 308, 0.1x
SSCHezm Ao 28 NAXE, F7FdA
108 AxA AT 25 73323 A (intensifying
screen)©o] A" X-ray ZFME(8x10 inch 32
7)etel X-ray 53 A ¥ F -70Cel
Al 24-48A1 7 =E A7 the, WES A3
BEslgoh. & UYEld 59-& Densitome-
ter2 EA3e, FANRTY 49 FdiF
2l =A7]2 HBV DNA9Y] #& XA}slg o,

7. DIG-EX|-HBV DNA ElAXIE 0|28}
hybridization 2! HhA§
5xSSC, 1% blocking reagent, 0.1% N-

laurylsarcosine, 0.02% SDS7} 3% % prehy-
bridization %<& W1 68 CdlA 2A]7t prehy-
bridization& 4 A] &t t. HBV DNA €2z1&
95Ce 1087 71938ty AAAANT A& 5
27t A& 3% hybridization &8 % 20oj4 NC
filterel] @1, 68°ColA 15417t hybridization -
A A1 &3t} Hybridizatione] 4 NC filter&
2xSSC, 0.1% SDSH o2 AoA 587 23
A& % 0.1xSSC, 0.1% SDSH 0.2 68TCol
X 1587 23] Al 389 k. NC filter & 100mM
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148 % : Digoxigenin 4 245 o] & & B& kel vlo]#l A DNA A%

Tris-HCl, 150mM NaCl(pH 75) o 2 2] 24
A 187 A& 5 blocking buffero] 30%3F
2+ % alkaline-phosphatase’} Z 3"  3-DIG-
A Ho] 3087F Ak NC filter® NBT
¢} X-phosphater} 3hHfre WA Hel G 64]
7t Az B3t A7 I TERS Yo Al
< BAAAZNF AR E A st FESH 3.
8 A

Dot blot hybridizationel] ] st HBV DNA 7 A}
o] Y& *P-%A HBV DNA ®2] a5 o] &
3t 7 9ol = 0.5pg/50419 31, random primetH ©
2 A %3+ DIG-3 A -HBV DNA g2]21& o] &
3k 7 9ol 4pg/50us o, PCRYE O R A%
gk DIG-3 A -HBV DNA &2 215 o] &3t %
o= 0.5pg/50ul¥t. Z29¥E HBV DNAES
1,024pgol Al H-E 0.5pg7tA £abAH oz w4
5|3t} zbzbel &2 xE A}&3te] Dot blot
hybridizationg 4 A g 23} += Fig. 13 2o}

El2 21 25758 HBV Dot blot hybridization 73
ARAle] B & vlastH, W dPEe A
AF3 uiel 23, WAE A== PP-EA-
HBV DNA €&2z& o] &3 Aot Ao
o, &2z9 {77712 ¥P-FA-HBV DNA
g2 2= 159 o|d, random prime® ol 2]t
@A 46719, PCRYoOl )8 P47 2-
437 Fastdo daTo ALY e
“P-3% A -HBV DNA #2215 o]&3 7 $7}
=% (++), DIG-% A -HBV DNA &2z &
ojg3st ALe WFAY(+/—). Hybridization
2 AHZE A 7|7tRe] AQAHE ¥P-F
Z|-HBV DNA #2215 o] 83t A foe 24-
48417+, DIG-#A-HBV DNA &2 22 o] &3

BA5ode 6At AEH olde Re A3
™ Table 13 #t}.

Fig. 2+ Z&+r% BIUE ¥4 544 & 714
32138 4 & ¥P-3%#-HBV DNA ®22H(A) 2
PCR-DIG-3%#]-HBV DNA &2x(B)& o]&
3t Dot blot hybridizationg A3 ZAx&
veld Aolth. PCR-DIG-3# A -HBV DNA &
225 A8 3 %o HBs &9 44 ¥
149# % 52#(34.9%)° A HBV DNA 44 &

ABCDEFEH] ] KL

Fig. 1. Sensitivity of dot blot hybridization

detection of serially diluted cloned HBV DNA.
A) 1,024 picogram(pg), B) 512pg, C) 256pg,
D) 128pg, E) 64pg, F) 32pg, G) 16pg, H)
8pg, [) 4pg,J) 2pg, K) 1pg, L) 0.5pg.
1. Autoradiogram hybridized with the *P-
dCTP-labeled HBV DNA probe. Films were
developed after 24 hours of autoradiographic
exposure at -70°C. 2. Dot blot hybridization
results obtained after hybridization with the
digoxigenin-labeled HBV DNA probe which is
made by random-primed labeling method. It
took 6 hours of incubation at room tempera-
ture for colorization. 3. Dot blot hybridization
results obtained after hybridization with the
digoxigenin-labeled HBV DNA probe which is
made by PCR labeling method. It took 6 hours
of incubation at room temperature for colo-
rization.

Table 1. Comparison of HBV dot blot hybridization protocols by probe labeling methods

Probe labeling method

Items
2P-dCTP labeling
by nick translation

by random primed technic

Digoxigenin labeling Digoxigenin labeling

by PCR

0.5 picogram(pg)
Radiation hazard +

Duration of
probe activity

Sensitivity

1 week

Background noise + -+

Time needed for 24-48 hours(h)

visualization

4pg 0.5pg

several months several weeks

Hef— +/=
6 h 6 h

-306-
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i k|

abcde fghi

Fig. 2. Dot blot hybridization results obt-
ained after hybridization of patient serum with
the *#*P-dCTP-labeled HBV probe A) and with
the digoxigenin-labeled HBV DNA probe which
1s made by PCR labeling method B). Dot i6 rep-
resent positive control, and dot k6 represent
negative control. Sera from 70 patients are rep-
resented in dots al through j6.

el o, HBs3d 9 HBe& gl 3
158 = 257} HBV DNA &Adollt. HBs ¥

ol S
= T O

HBed} $A dF 34dF 278(79.4%)7}
HBV DNA ¢S JelW om, HBssY %A,
HBed9 <S4 8x 115382 253(21.7%) 7}

HBV DNA %A vehjdch. HBV DNA <%
/\-] g;‘g] 5231]‘_: E'_—‘,:— HBs SI—OJ OOI:A%o]Olocq
1% 279(51.9%)7} HBedt ¥ %4/% HBed}

A &Aoo, 25d(48.1% )= HBeddd 24
/% HBe& A 84 o] th(Table 2).
it} &t
AT B ARG oR Fog Nde o
o7z, BRAWHZFIY AT AHAH U
o] 5l B3 ulo]gyi~(HBV) g e B4
FEoly AU HFAA, JAARE A Fo=
He quste Rl 71 Fodds'h. a8y
Aot DA =70 HEI} AGE st F
A3 2XE FHsloof sy Itz oz WY
ArpdelA g ALeEE 1 e BTG Aw
Mozt AU HBs& 9 34, HBed g
A, HBc&Al Sol ZAst=rt2 ZHAls:s
ELISA, RIA, RPHA, PHA S 9] w8tz uw
AHohstn

=307=

Table 2. Correlation between HBV DNA dete-
cted by digoxigenin labeled probe and immu-
nological markers in 164 serum samples

Types of No(% ) of HBV
Immunological  No. of DNA dot blot result
markers SPECIMEN - pqitive® Negative
HBs Ag(+)
HBe Ag(+) 34 27(79.4)" 7(20.6)
Anti HBe(—)
HBs Ag(+)
HBe Ag(—) 100 25(25.0) 75(75.0)
Anti HBe(—)
HBs Ag(+)
HBe Ag(—) 15 0 15(100.0)
Anti HBe(+)
HBs Ag(—)
HBe Ag(—) 15 0 15(100.0)
Anti HBe(—)

* >0.5 picogram
b chi-square test;p<0.01

o] ¥e solx YEH oL melere] =
Ag HA @AstE gl olum, AAE AE

s Ram AN He ZEE BTRSOD
adw @A BEdel 49d odns @8
tol del A8H D A HBewrd @AE, 7
HBe@# %49 #42Z ¥HE 3T §&
A7A A2 o Al A BEdel 24
e 397 93, § HBedAl FHANL 4
dE8o AT 0 doslE A9t 9
ol HBe@ A7 At & HBed Al @Atro e
B 29 #He HH 7] ofele

Al % O] E}_ 14.17.22.29)
olZ g H& RYIA HIH oA 3
A2 7]%‘01 Mdso] AWl EAst
t HBVDNAE AHAH #H&¥ + A HUuo
i 2249%¥ HBV DNAE ©]§3td
Nick translationgo] #W¥*¥o 2 £4A HBV
DNA g2 2H(probe) & A 23ted DNA hybri-
dizationg HAFo 2N GFo| EAste v F
o] BEE utelzizg AY HET F U
3, 1 A3z HBV DNA 7 A7} 8@7}0‘39}
FE8 g AHsted e Bt UE ¥
B PP, Idd DNA g2 'Z}«]
# 7 (labeling) ol glojA o+ o
dCTPS 9 FHYLLE o] &3t1 )
Aot AT HAFAAHY 27, W9
A, ME g BA, AAALA T

SRR

=
=

+

oy

"ol
2o 7A¢
A

o]
AA

S

=}
o
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<3 5 :Digoxigenin §4#& o] & & BHZIE vlolz]l~ DNA A&

A T A7t EAHe AANHL ol
FHAAL A Hisl7)de B ojEgo] o
EORB® olag BANE Hanss] Ad o
2] 7FA] tigte] A EH L on, IFA L B
THY2A F4 A digoxigenin(DIG)-dUTP
£ o]&3te We] f¥A Ha gupiHed

A= DIG-EX|-g24zte 443 448
ZA3E7] Y8 Random prime®!¥ o 2 DIG-F%
A &2 AF83 Dot blot hybridizatione]
9]§t HBV DNA ZHAle] owlx &, Nick transla-
tion o2 WE *P-FA wazte A$9 v
3] Hkod. ¥P-F A -HBV DNA €221 o]
43 ALdE 05pg/S50uEAN T B}
S A3 %, random prime®o 2 A %3
DIG-Z#-HBV DNA &2 A& o]&3F 799
T 4pg/S50pld A, R E7) ok 10u] HE Ho
Atk olo] A= I ML Fg¢a L A4
k8- (Polymerase Chain Reaction:PCR)!%2)
o ¢ 9% EAUE ALEEE DIG-EA
gzt dUIEE o ¥Y F US AoE 7
gete] PCRWoZ A=% DIG-¥A-HBV
DNA g24z15 o]&3t A3, duzsl F44

anlel Ak 22 0.5pg/50u7tA EL F
VE&e gk & DIG-242 AAe 94
& @A Al wE gRlzrt "ejA A w, PCR
FAYE ol &3t DAl tFel DIG ¢4

28 TEo] A3 =W 994 welzbe
BASot Ao 2L QUIEE AL F oA o
Uxe EAe A" £ AT 283 §4
A gazte A$E= W Azsd w3 Avt
7] WE 17:Y Y o ASE = Qe
d], DIG-2+4#Fe] $ & 772 random primet
o] 93 &A= 4674497 $&319 1, PCR
Ho| o3 B 2-4327F $aslgen, q
d PCR &S AAstd 2gddd 1 55
7 H& 28 A&EE £ UE Aol wyFE
o] ALY AEE ¥P-Fx-HBV DNA ©4]
ZAE o]f3F} BLE(++) HAEZE AL,
DIG-%#-HBV DNA ®&2x& o]&3 %=
(+/—) AEZE yo}r DIG-B2AE A18A
U ARG A E 48 = d& A2g AE
= 91t} Hybridization B A2 3 A 57712
o] QA7 ¥P-1A-HBV DNA €2z15
o] 83 ZASolv 24-48X7F A= ZAYor},
DIG-F A -HBV DNA ©2z& o] &% 799
E 6A7 Axe A5 4% 4 JdolA, DIG

FAAE AEFOEH HAIRE BHADY

-308-

2

L.
N =

A o2 A H U

AA AG7IHE A DIG-¥Azte] HBV
DNA H&5% #9Y A% T 444 #¢&
A 9¥g zAetmA, PCRE ®A @ DIG-%
A5 AHgstel AW HBV DNAE &3
2, DNA g4 =e B3It dA3ty g4
A Fd=ete] #AE vnd A HBsFH
2 HBed ¥ ¥A4¥Ae9 79.4%7} HBV DNA
¥, HBs3d ¥ HBed 9 &4 dH
1538 257} HBV DNA g4 03 Ueh}A,
HBed 1 4 d A4 e HBV DNA H&&0)
70-100% ke WS ATAEY Bust f4}

A
Q)
h =9

sgmrenen Eolr ¥858 ¢ 4 AT
e8] HBe#d UdAdTFo]l ST HlEd

HBV DNA %A &0l EAFHoZ HF984
=0}l A (p<0.01), HBV DNA ZA}A39) HBe
g AAETR M2 dHdE #AN dLE
o 4 otk =3 HBeddd 2A4¥H ] 217
%7} HBV DNA %4 o & 1}E}A, HBedt g
4<% Z$ DNA AZE&L 0-66%= EX

i

T

53 fAstgm s BYgel 2od @

HAe] HBe3® ZAFRo=E 0 E3h HBV

DNA ZAtel alo) Baghe %% 4 A
o4 FHd 2v BYde AYP A

3 29y BRe welsnd Aafoz: B9

Ao HBV DNA o] Hade &

%11,

o

Dot blot hybridizationZd A}7} 94 o2 §4&
g Aoz Agdg. 23y 9S A&3ax=
AR AdE Y3k, 2dn F4F9 713
2S5 AAE A ¢+ HBVDNAY EA &4
g FZAAH 7 A}Yst= Polymerase Chain Re-
action(PCR) 59 M2 W Eo] Wasojo}
g Ao A EHGEY,
= g

Digoxigenin(DIG)- 2| -B& 7+ ulo] 8] &
(HBV) DNA ®&4#2& o83 ¥FAPY HBV
DNA A&W9 f8A4E Hotstn, AR
Ao g3t EdE wdzx “P-dCTP EXA
g2 2et DIG-EA g4xE Z4zt Alg-3td
dot blot hybridizationti ¢ 2 HBV DNAZH &S
Alggsta, ol F Wi ZA4E vn 45t
fdom, 3y HBV DNA IdA4 =9 BIY
o AATH HAA g BAE RAE
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o o7 e AES AU

1. 229" HBV DNAEZ IHUzToE
AHg-3te] dot blot Whyle) ¥l s ZAAMG A
I3 50u AAF FALA-EA B B&
£ 0.5 picogram(pg)<ld] H]3l, random prime
He] DIG-g4zte] A&+ 4dpgol o, &3t
Ea ANEE(PCR)He DIG-#22te] 7%
05pge ZA dRlzrt 238 ¢ & AN
. 28] HBs#H 47 15804 §9
294 % DIG g2 257 HBV DNA 34 ¢
2 YA, & Ay Bolzit 8% ¢
T AN

2. §Az1e HaYe 9L HH A
134 oJygldl ¥]3] random prime¥ e} DIG
EFA 2= 4-67019Y, PCRYE 9 DIG-g4 2= 2-
17 A% Fastd, DIG-4E AH8A 4
A QAT AEE 5 U&e & & AU
a2y EAFe) B eddHE DIG-g4
o 497t 9 ARsed, ¥4 79
422N FANL AR 244870

via| DIG &4#te 6A12F AZ=EAM, HAZIZE

A

g

o v3d® & dth E FAUL GAAE
YA slgdel e Hsh DIG gARE

rA st a HHEA o

3. HBsat49 % HBed 9 44 €4 344 %
27#(79.4% )7} HBV DNA <kAlolgl o, HBe
3 24 dA 11583 2581(21.7%) 7 HBV
DNA ¥4 o2 1telvta, HBedd g4 ol
S #o H)sled HBV DNA %A g&o] A%
Ho g Fo3tA I (p<0.01). o] A& DIG
22215 243 HBV DNA ZHAd e} HBe
gt AxAAFds ANz - BA} ASS
E=sle, HBV DNA #HA}7l BaEztde 7449
S BH3e 5 Wyel 2 F A AlAL
sHA T

4. HBedgld 24 A 1158%F 25:(21.7
%)’} HBV DNA Aoz veglgr, BEY
o] 7g¥ WA oA HBedtdd HAMoA
A&3A £ A= DIG 24zt 23 HBV
DNA #HAIZH HAE&T & UdSsS ¢ & U9
A, HBsa g ¥4 dAo 2gd zAMd e

HBed 9l ZAls}, DIG-g4zle] <3 HBV
DNA #AAlg #Wygozy HELEL A =

d 4 e Aoz AR
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