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Sequence Variations of Hepatitis B Virus Promotor Regions in Vertically
Transmitted Mother-child Pairs

Choong Won Lee, M.D., Young Na Han, M.D., Jung Hwa Lee, M.D.
Kwang Chul Lee, M.D. and Young Mee Ha'

Department of Pediatrics, Korea University School of Medicine,
lDepartment of Life Science, Yonsei University

Hepatitis B viral infection which affect about 10% of Korean population manifests asymptomatic
carrier, chronic hepatitis and liver cirrhosis and even associates with hepatocellular carcinoma.
Clinical manifestations induced by hepatitis B virus vary depending on the degree of immune
response by cytotoxic T cells against viral epitope-presenting liver cells. Since hepatitis B virus
presents high rate of mutaton that might change the presented epitope and eventually alter immune
response, viral mutations, especially in promoters and enhancers, have an important implication in
hepatic inflammation and viral replication. To identify mutations related to the hepatic inflammation,
we investigated sequence variations of hepatitis B viral promotor regions in the presence or absence
of symptoms in hepatitis B carriers. For this, sera from persistently hepatitis B virus-infected
mother-child pairs were collected. After PCR amplifiation of all hepatitis B viral promoters (C
promoter, S1 promoter, S2/S promoter, X promoter) using serum DNA from each pair, viral
promotors were sequenced by automatic sequencer and then sequence data were analyzed by
ClustalW.

In most cases, the dominant type of maternal virus was transmitted to the child. However, in some
children, some new host specific viral variants could be observed in Cp, Slp and S2/Sp. The
mutations in C promoter did not seem to be vertically transmitted but arose in new host
independently after the wild type had been transmitted. Enhancer I containing X promoter revealed
high host specific variations as has been reported before. Two S promoters, S1p and S2/Sp, have
shown some point mutations in children, but no deletion mutations were detected as in chronic
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hepatitis patients in whom deletion mutations are frequently found. In conclusion, the children with
the vertically transmitted hepatitis B virus mostly retain the dominant type virus that had been
transmitted. However, host specific variants tended to accumulate over time, possibly as clinical
symptoms develop. (Korean J Pediatr Gastroenterol Nutr 2002; 5: 39~ 50)

Key Words: Hepatitis B virus, Promoter, Mutation, Vertical transmission
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A5 70~90%0 4 F& o] dojual o]5¢ 57 promoterd] = ¥HE S E M promoter 7Fe] THF
ok 90%7F T B AE)sl = Wi HBeAg & @ A wolrt wimE A £3 Hol vk wht
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Table 1. The Clinical Characteristics of Mother-Child Pairs

Patient No. Age HBsAg HBeAg Viral DNA (pg/mL) AST/ALT
1 Child 3 + + NA* 37/34
Mother + + 878.5 37/25
2 Child 3 + + 114.6 24/30
Mother + + 6000 13/17
3 Child 14 + + 1419 47/54
Mother + + 4576 21/10
4 Child " + + 74.6 63/82
Mother + + 720 32/13
5 Child 6 + + 380.8 76/105
Mother + + NA* 125/151
6 Child 1 + + 50.5 94/137
Mother + ! NA* 34/25

. + .
NA*: Not available, — : recent seroconversion



42 - 5t otasty e ests| X M 5 A1 & 2002

T

r\l

9 Hhole &= 47H€) promoter7} whol w2
7} nlo]y 29 A AxE #F|EZ ZTZ}«]
4 84N BY 9 whold 29 DNAS 33
F 3 nlo]2) 9] 47} promoterE EF PCRZ 3
S oISl 217k afs ZEsel BASA

1. B 7t Hio[2{ A2 DNA =
{Xez]
=

o 2o
S m{

|

=
75 e B v e s Ur
7 Bo g HE FHS AFHSHY Hiol2]2 DN
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%, 5 mM HE= F7}3te] 56°Col A 247t incuba-

tiondF & phenol

mlm Hr

%23 phenol-chloroform F&&
72 3 M sodium acetate2 ethanol 3 A Z L
A" DNATE 70% ethanol® A& & 20 microL9
TE®| =9} ©]F 1 microLE PCR amplification®l] A}
&3ttt

volume< 20 microLZ4] DNA template 1 microL,
Taq polymerase buffer (supplied with Taq polyme-
rase), Taq polymerase 1.6 U, 200 microM2] Z}Z}2]
dNTP, 8 pmole®] Z}Z}2] primer pairS E 33+ 7 0]
ot B& 74 #Hbo]2]l 2 promotor®] FFo AHEH
primer®] A gL o} 2o

Cp  YML-5:5'-ccaccaggtcttgeccaaggtctta-3’(nt. 1628-1652);
3p-4: 5’-tccaaattctttatacgggtcaatg-3’(1930-1906);

Slp 5p-3: 5’-gacaaaggcattaaaccgtattatce-3’(2682-2707);
3p-5: 5’-gaggattgggaacagaaagattcgt-3’(2911-2887);

S2/Sp Sp-4: 5’-gattgggacttcaaccccaacaag-3’(2971-2994);
3p-1: 5’-gaaaaaccccgectggaacacgag-3’(214-191);

Xp  Sp-1: 5’-gtatgtcaaagaattgtgggtcttttg-3°(985-1011);
3p-2: 5’-acgtaaacaaaggacgtcccgege-3’(1430-1407).

3. B8 2t H}o|2{A promoter?| cloning}
2. BY 7t Hi0|2{~ DNA2| PCR &% A7IMg 24
gx19] ¥F 05 mOZFE #2E DNA 20 PCR 5% BE 14 viol2]2~ DNAE polyac-
microL & 1 microLE Zt7}9] hepatitis B viral pro- rylamlde gel A71FEste] EYstdnt. Z gAjd
motor®] PCR FFo ARtk PCR ¥H&-9 & A SFH thkdt 2719 viral DNASS 25 gel
1762/64
\Ad
Cp CATAAGAGGACTCTTGGACTCTCAGCAATGTCAACAACCGACCTTGAGGCATACTTCAAAGACTGTTTGTTTAAAGACTGGGAGGAGTTGGGGGAGGAGATTAGGT TAAAGGT
1 i &
1 mHsT
1 i T
1 T & -
1R THsT A & & ¢ T
18 HsT ; 7 & 5 e
Cp CTTTGTACTAGGAGGCTGTAGGCATAAATTGGTCTGTTCACCAGCACCATGCAACTTTTTCACCTCTGCCTAATCATCTCATGTTCATGTCCTACTGTTCAAGCCTCCAAGCTGTGCCTTGGGTGGCTTTGGGGCATGGA
1 s
# mhe
1 s
1 mHsT
1 HET T g
i i t

Fig. 1. The comparison of the dominant sequences of mother—child pair in C promoter regions. Shown letters
indicate the sequences different from those of wild type; Capital letters for the dominant sequences more than
3 out of 4 clones and small letters for the same sequences 2 out of 4 clone.
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Slp ATTATCCTGAACATGCAGTTAATCATTACTTCAAAACTAGGCATTATTTACATACTCTGTGGAAGGCTGGCATTCTATATAAAAGAGAAACTACACGCAGCGCTTCATTTT

#1 mﬁt?gr

# e

el

1 e

#4 mgt?gr

=
-

i apHieT

D OO OO O O

i wrieT

Slp GTGGGTCACCATATTCTTGGGAACAAGAGCTACGGCATGGGAGGTTGGTCTTCCAAACCTCGACAAGGCATGGGGACGAATC

i e

i e

AR

£ aprieT
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Fig. 2. The comparison of the dominant sequences of mother—child pair in S1 promoter regions.
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S2/Sp CAACAAGGATCACTGGCCAGAGGCAATCAAGGTAGGAGCGGGAGACTTCGGGCCAGGGTTCACCCCACCACACGGCGGTCTTTTGGGGTGGAGCCCTCAGGCTCAGGGCATATTGACAA
11 Jaer A6 £
1 fatper
1 mofher A @
44 mofher i
#5 child ATC. CA A T-——-
#6 child t ATC. CA

53
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S2/Sp AGTGCCAGCAGCGCCTCCTCCTGTTTCCACCAATCGGCAGTCAGGAAGACAGCCTACTCCCATCTCTCCACCTCTAAGAGACAGTCATCCTCAGGCCATGCAGTGGAACTCCACAACATT
Iy
1 dsiger £

B aotder {
B £ ¥
Hasee

C
®

#5 child

#6 child CC

2ol

)

> DX D>

cc G

s2/sp CCACCAAGCTCTGCTAGATCCCAGAGTGAGGOGCCTATATTTTCCTGCTGGTGACTCCAGTTCOGGAACAGT ARACCC TG TTCCBACTACTGTCTCACCCATATCGTCAATCTTCTOGAG
1 e
chi
# e
1 e I
4 TRHE" T &
#5 child 6 c T
#6 child c

S 00 OO0

s2/sp GACTGBGGACCCTGCACCGAACATGGAGAGCACAACATCAGGATTCCTAGGACCCCTGCTCATGT
7w
1 e
1 e
TRk
#5 child A
#6 child

-

Fig. 3. The comparison of the dominant sequences of mother—child pair in S2/S promoter regions. Those
of No. 5 and 6 mothers were not amplified.

| Enhancer I |

Xp GGCTTTGCTGCCCCTTT ; TGATGCCTT TTCACTT TTATAAGGCCTT TTTACCCCGT T T
# e
% e
B une
% e s

#5 child
#6 child

S

]

X promoter

Xp TTGTGGT TGTTT

e
% e
2 wie
i 3 &

#5 child T- T-
#6 child

SLPLRE

Fig. 4. The comparison of the dominant sequences of mother—child pair in X promoter regions. Those of No.
5 and 6 mothers were not amplified.
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Table 2. Number of Base Changes in Four Promoter Regions of the Children

Patient No

1/4
1 1(0
2 (1)
3 0
4 0
5 (
6 0

N=ocugow
3
w
=

N
*

Sip S2/Sp

2/4 3/4 4/4 1/4 2/4 3/4 4/4

0 0 0 2 (2,0 0 0 0

0 0 0 2(22) 1(0;1) 0 0

0 0 0 5 (4:4) 0 0 11

0 0 0 4(4;2) 0 0 100
[2 (1) 0 1(0) [3(1;3)]* 0 0 0

0 0 0 5 &4 100 0 0

Numbers indicate the number of point mutations that are appeared only once in all 4 clones in each child.
( )* indicates the number of point mutations compared with their own dominant type.
The numbers in parenthesis indicate the number of amino acid changes deduced from the coding sequences

of the respective genes.

( ;) indicates the number of polymerase and S1 protein amino acid changes.

Wild Type

Patients

chronic [
hepatitis

# 6 mother |:

# 6 child |:

1814, Pre-C start 1901, C start
1777

W vy v 1846
TGGGGGAGGAGATTAGGTTAAAGGTCTTITGTACTAGGAGGC A
HNF4
No. of Clones
38
1777)
T. 1/8
2/4
a777)
T 2/4

2/4

2/4

Fig. 5. The comparison

C promoter sequences of No. 6 pair with those of chronic hepatitis.
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Table 3. The Mother-Child Transmission of HNF4-Binding Site Sequences

#1m*  #1 #2m*  #2  #3m*  #3 #4m* #4  #5m*  #5  #6m*  #6

-
(1764~1771) (1758~1771) (1758~1771)

1762/1764 Mutations - - - - - 4/4 4/4 4/4 - 2/4

Deletion

The # numbers indicate the children shown in table 1 and m * indicates the respective mothers.
El'f;e number of clones in total 4 clones are shown. The positions of deletion mutations are shown in parenthesis

r 2848, S1 start
2721 2732 2845 2849 2866 2875
v v 2783 2804 voov v v
Wild Type TGCAGTTAATCATTACTTCAAAACTAGGCA A T GCTACGGCATGGGAGGTTGGTCTTCCAAACCTCGACAAGGCATGGG
HNF1
Patients No. of Clones
. C. G A 47
C}}l‘mmg . [ (2849) (2866)
epatitis C. G A "
C- G C. A 3/4
#5 mother[-
¢ G A 1/4
#5 child [ C G A 4/4

Fig. 6. The comparison of S1 promoter sequences of No. 5 pair with those of chronic hepatitis.

1
3089 309&99 3 30 3{30 3182/1 155, S start
CAGCAGCGCCTCCTCCTGTTTCCACCAATCGGCAGTCAGGAAGACAGCCTACTCCCATCTCTCCACCTCTAAGAGACAGTCAT--y —! ——————————
Wild Type 2981/82/83 2993 2999 3000 3007 3024 3052 3081 SP1 3098/99 NF-Y SP1
A C A C C A C A T 3172, 82 start
Patients No. of Clones
‘ A/T/C ConsneAoenen-G C C/C: 38
---------- -A/T/C----- ¥-----C: A G C C/C 118
Chroni (3089) (3160)
ronic. A/T/C. C. A G C. 18
(2996) (3052)
--------- YN V(E—— ] C/C: 18
(2984) (3112)
N ATTICIHIITITTTITTTTTIIT I 118
#1child - A/T/C: C—A C/C: 44

Fig. 7. The comparison of S2/S promoter sequences of No. 1 child with those of chronic hepatitis.
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