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Mutations in Hepatitis B Virus Precore, Core Promoter, and “a”
Determinant in Children with Chronic Hepatitis B Virus Infection

Sung Soo Lee, M.D., Ju Young Chang, M.D. and Jeong Kee Seo, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose: The aim of this study was to determine the prevalence, types of variants, and clinical significance
of mutations in precore, core promoter, and “a” determinant mutations in children with chronic hepatitis
B virus infection.

Methods: Thirty-one patients with chronic hepatitis B virus infection who visited Seoul National
University Children’s Hospital in Korea between 2004 and 2005 were enrolled in this study. Serum HBV
DNA was amplified by polymerase chain reaction (PCR) and the precore/core promoter and “a”
determinant sequences were determined.

Results: Precore mutations were found in 11 of 27 patients (40.7%), and appeared more frequently in
the HBeAg-negative group (p <0.05) compared to the HBeAg-positive group. G1896A was detected most
frequently (81.8%). BCP mutations were found in 15 of 27 patients (55.6%) and the TA mutation
(A1762T/G1764A) was the most common (86.7%). Mutations in the “a” determinant region were detected
in 8 of 28 patients (28.6%), and amino acid changes were detected in 6 of 28 patients (21.4%). Of these
mutations, substitutions at amino acid position 126 were found most frequently.

Conclusion: In children with chronic hepatitis B virus infection, the most common mutations were
G1896A in the precore region and TA mutation(A1762T/G1764A) in the core promoter region.
Substitutions at amino acid position 126 was the most common mutation in the “a” determinant. Precore
mutants were found to be significantly higher in HBeAg-negative patients. The high prevalence of
mutations in the “a” determinant and low frequency of G145R were characteristic features. These mutations
were not significantly associated with other clinical features except for high aminotransferase concentration
in the core promoter variant group. (Korean J Pediatr Gastroenterol Nutr 2011; 14: 279 ~285)
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precore (PC) *©]2} basal core promoter (BCP)

el $iok 921 Slom, of F oA gel5e
Aoz FaaA A= Jot?. Precore Hlo]F

ZFoll= G1896A7]-, core promoter % 2] Ho]F: Foll=
1762%1 3} 1764% 70 72k9] 55 551 0|(A1762T/G1-
764A; TA Wo])7} thz o]}, o5 9 Fdwle]
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2 2ol U5 Aoe A4sL 9o, AT
“a” 7470 7] Wo|F FollA 1458 codon® glycine®] arg-

inine2. 2 X3+= wWo]E(G145R)°] 7P T Ao
a8z 9 01/]—6) YA E Wo|Ee EF 9} ubau]

E7) HEEhA] gk} o] sl Wo|FES o|3T]7te] 71
okl vy BY 7iede] A9 o Astot Fagt 12

< K= AR AZEH, & ATl =
7+l & 712 Ao}l A precore U core promoter, L2] 3L
‘@ A7) A7 B WHo|Fe T W HlE, agx
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olof] EAS WEste]l D DNA FZoll 523 319
< ez sielet. iy &aks 5 ¢ T4 vlole]

21t DY 7hed wlol#] 9] E3H7ted, bl vEA 7HA
3ho] QoI o] FutE - tlTollA gttt
2. HitH

e shabEoll A hadx| et E2 FieFal A,
HBeAg, anti-HBeE ®d WAloll AASHSIth BY 7+
2] @ATH FAAE AbbottAH(North Chicago, IL,
USA)9 34mAFASAHor At 3449
A4 A F 200 1 Loll4 QIAGEN Blood DNA kit (QIA-
GEN, Tokyo, Japan)E ©]-&3}o] DNAE F%3}o] PCR
< 1385133t} Precore ¥ core promoter F-9]2] DNAE

F%3817] $allA = external@} inner primerE Ab-g-3}o]
nested PCR-S A|3J3}1t}. External primer2+ P1 (5'-
TCGCA TGGAG ACCAC CGTGA-3’, 97144 1604-
1623), P2 (5’-ATAGC TTGCC TGAGT GC-3’, 37144
2076-2060)% AH&35}9)3L inner primer2E P3 (5-CA-
TAA GAGGA CTCTT GGACT-3’, 7144 1653-16-
72), P4 (5-GGAAA GAAGT CAGAA GGC-3’, %1714
4 1974-1957)F AH&3k3ith “a 2274719 DNAS +
Z3}17] 918t primer2% S1 (5-ATCCT GCTGC TATGC
CTCAT-3’, 47144 412-431)3} S2 (5°-ACTGA AAG-
CC AAACA GTGGG-3’, 947149 718-737) primerS A
2319l PCRZ 533k HBV DNAS] A A7 A G &
A& Macrogen/toll €] g]stod AJs8atgiet. w A2
student’s t-tests o] 83}, Yates IS 0] 23 y?
test® A2-3te] A8 E w|mstgich.

- t

319 2] WAL F precore ¥ core promoter -1
DNA= 274llell4] #E5$laL, “a” 27 7] 912 DNA
€ 28llol|A] FEF ek 7 9] ol A DNAZE 3
Z5o] 714D EAo] 7RIl $Ab= F 240l

1. Precore 2! basal core promoter Q2| =

B0l 24

Precore ¥ core promoter ¥-%]2] PCR AH&Eg -5
AR 2740 T A= 1690(59.3%), oA+ 1141(40.7%)
nom tfolE Hyf 13.5£7.249 ) o] F HBeAg &
AL 7991(25.9%), HBeAg %43 Ql kAt 2001](74.1%) 3.
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th 7R 2e BAIRRE 9 230 1990(70.4%),
]2 7ked o] 8¢1(29.6%) A th.

1) Precore Y2 EQHO| EA: Precore 7919 =
Ao] &= F 116](40.7%)N A WA= Sl ch(Table 1). o]
% 47144 1896¥1 9] guanine©| adenine 2.2 |3t o]
(G1896A) codon 2894 stop codons A gt Ho|Fo|
9411(81.8%)°ll A WA= i},

o] G1896A Ho|F 99| F 20| A1846TE, 14l
A1837G Ho]E FHbskaL geh 1 2]ofl A1846T
s Hol 7} 2odlof| A HEAE] o], A1846TE & 4od|Th.
HBeAg %4 o] 78} vlawsl & wll, precore F-912] &<
ol HBeAg ¥4 SAtoll A= 204 5 541(25%),
HBeAg 54 3Hzloll A 76l 5 6911(85.7%)0ll 4 A
5o} HBeAg o4 AtolA FosHA =& Zlo2

w01 (p=0.005), G1896A o] o] Huto 2 v wylS
wjol| £ HBeAg &4 3HzlollA §-25HA] W=7}t =9kch
(p=0.013). ZL2]1} precore 2] FAH o]} T2 7]
o 5, Z2 A Al A ol Fek= SAA 7oA
= Holz ergkrh(p>0.05).

Zta4 9 2] 28X precore 2] Ho]Fofl
A& AST 146.6+194.7 TU/L, ALT 187.3+204.0 IU/L, &
W] 2yl 0.86+0.30 mg/dL T, oF¥ A= AST
98.3+168.2 TU/L, ALT 124.9+198.9 IU/L, Z® 2] Fu]
0.73+0.44 mg/dLE 7 5t 7k R2l3t Aol ¢l3d
t}. ESE precore M o|F 5 G1896A Ho|Foll A AST
95.1475.6 TU/L, ALT 137.7+120.6 IU/L, & 2] FHl-S

Table 1, Types of Mutations and Clinical Status in 11
Patients with Precore Mutations

Patient ~ PC mutation  HBeAg Vertp a! Va(?m—
transmission  nation
AHJ  G1896A + + +
CYT G1896A, A1846T + + +
JSH  G1896A — — —
KSH G1896A - — +
KSM  G1896A, A1837G  + + +
KSY  A1846AT — — +
KSY  A1846AT + + +
LSE G1896A + + +
LSH G1896A — + +
PSM  G1896A, A1846T — - +
PYS G1896A - + +

0.81+0.33 mg/dLE, % A] opB 7} {23k A= §isd
thp >0.05).

2) Basal core promoter (BCP) ¥H2| E01H10|
M: Basal core promoter ¢ %} 2] ¥ o]& PCR AHz 27
of] & 159(55.6%)°14 A= $Ack(Table 2). ©] F 13
1|(86.7%)°1 4] 47144 1762 2] adenine©| thymidine
© 2 2)3k=]l Wo](A1762T) ¥ 1764¥12] guanine©] ade-
nine 22 2| 3H= W o|(G1764A)7F I/ vERd 5 W
o|(TA ¥o)E Bk TA Wo|FE 13¢] F 144 =
G1742A7}, & 190l A+ A1727GSt T1719G7} &)
kg gl g Sodwo] 2% A1775GS} A1727G7H
247 1elof| A 5o 2 ey

BCP Wo|E& HBeAg 24 $HtollAE 74 F 54|
(71.4%), A Aol A= 209 F 100(50%) 2 HBeAg
o Bo} o3t IAIE HolA gty FA7
G1896A Wo| oJFot= obfal FAIA gkl glsd
t}. BCPHol|F & A1762T/G1764A &1
kARl 2090 F 89dl(40%), HBeAg w7431 74l F 5¢l
(71.4%)2-2 HBeAg 24 3AtollA A =A] Yehyte
U SAR R gt atol= glolon, 2 7kedolt
G1896A Hlo] o RetE AgS Ho|x| kot

BCP Ho|FollA ASTE 142841799 IU/L, ALT

MHr

Table 2, Types of Mutations and Clinical Status in 15
Patients with Basal Core Promoter Mutations

Vertical Vacci-

Patient o ,
transmission  nation

PC mutation HBeAg

CYT  A1762T/G1764A
JSH  A1762T/G1764A
KDH  A1762T/G1764A
KHA  A1762T/G1764A
KHB  A1762T/G1764A
KJC  A1762T/G1764A
KSB  A1762T/G1764A,
T1719G, A1727G
KSM  A1762T/G1764A
KSY A1762T/G1764A
KSY A1762T/G1764A
KTH  A1775G
KYK  A1762T/G1764A
LSE  A1727G
PSM  A1762T/G1764A
PYS  A1762T/G1764A,
G1742A
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199.9+ 209.6 IU/L, & 2] 74l 0.86+0.46 mg/dLY 3L oF
A ol| A= AST 40.3+19.5 IU/L, ALT 40.8+24.3 IU/L,
1 2]5F4] 0.63£0.30 mg/dLZ core promoter ¥ o]F-ol|
Al ASTS} ALT7F 3284 ZoHAST: p=0.01, ALT:
p=0.004)%1 0, FHe]FHIX| = F Ak Tl fof3t
Aol 7k Hdchp>0.05). BCP 9] Hlo|F F Al76-
2T/G1764A HWo]E K<l 13404 = AST 160.9+187.3
IU/L, ALT 227.6+212.1 IU/L, &4 2]F4l 0.84£0.48
mg/dLE A A| opAg el u|ste] AST, ALTE 2l 5H]
=0 O LHAST: p=0.005, ALT: p=0.002), ] Fu1%]
= oRAP T 3 Aol & Kol ghokrh(p>0.05).

2. “q” jdgjl cggq0| qutll_qol _E_A_-ll

“a” 747 7]1€] PCR g 28ololl A FEF%3L, o]
3 ”Z}% 17¢11(60.7%), o1 A= 11441(39.3%) 2 1}
B 13.126.949 T} 286 T RAIZHE Q] 43
9911(67.9%) 3L, ©] F 13404 &4 A] BY

a‘ 4 WA F2 &7 Foi9 ditzx]7}t A
Ak 27 o] WAl 7] 9ol F 8od]ollA]
HBV 741 o585 &R Eshe AeollA dliFol

AlPE ot o] BY 74 AR} O Ve
U RFAe AekEgda, 1S G E Aol 4277t
do= Qg BY 7+ HaAkgle] El=lo] HEE Al
sPatA] ek FHApGch

“a” 747 7] 71499 wlo|& 284 5 891](28.6%) %
etk om, o] F ofm|iite] wiskE doy|e EdW
o] 69(21.4%)ITHTable 3). o}n|=At Hol:
126HI(NT 531) 5= ¥o| 44, 126® 3} 127H(NT 533)
o] 5 wo] 14|, 144 (NT 586)3} 145 (NT 587)2]

5 o7} 119t} WolF2] F75 ¥, codon 126
2 isoleucine®| serine 2. 2 2] ¥ o] 4¢]|, asparagine > =
o] Wo] 1ot} o] F 126H] codon®] asparagine 2=
Wo|gt 1aloll A= 127 ou| =4k prolineol| 4] threo-
nine 2 2 8] Wol7} FHE e} 1449 ofm|izAto] aspa-
rtateol| 4] glutamate = #10|3F 140l A& 1459 ofu] At
9] glycineol| A arginine . 22| Wo|7} FHlE| )

TAZA o 78} “a» AA7] o Fdwele #Al
S AR, wWolFe AA AT 199 F 54l
(26.3%)01A SHIE ek vFA AT 9ol Foll A+ 1
oA|(11.1%)0ll A obu| =4t Wol & W elch “a” 7] W

codon

Table 3, Types of Mutations and Clinical Status in 6
Patients with “a” Determinant Mutations

. Nucleotide/amino Vertical -
Patient : o o Vaccination
acid substitution  transmission

KJS  T531G/I126S + —

KSM  T531G/I126S + +

KHA  T531G/I126S + —

LSE  T531G/I126S + +

PSM  T531A/I126N, - +
C533A/P127T

SJY  C586A/D144E, + +
(Gb87A/G145R

I isoleucine, S: serine, N: asparagine, P: proline, D: aspartate,
E: glutamate, G: glycine, R: arginine,

o133 T S AUAT ofE Aoz
F21% Aol S HolA] Shtehp>005). FARAE 19
A % 24 A A T8 oS w2 R

5 AEAS A R A 13691, o] F 34
(23.1%)°l1A obw] At Wol 5 subetaL lgieh. o=
A& Al A 8 6] FollA ofu| At vl 24
AN SR AT333%). THRAL Hell A “a” 2A
7] WMol ok 2] o]io} BAH o2 FoJ7t Aol

7} 31914 HIFZZEA T Foll A 94| 5 8o|7} ol
HES AlS) w2 Fofl HBVl o]3Hsl Zlo] b= 9]
<, o] T 447 1°é ola EOl 2% % B oA

Afolol] AST, ALT, %%‘B}-‘Tﬂﬂi]% 293} Ho]2 W
o]z ¢kgkom olu|n
AST, ALT, &7 Fie]#ulz e o3t Z}O]‘— Hol
2] ekskth(p>0.05).

|
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Precore %% 2] EI¥ o] HBeAgo] 5422 A3t
o} vlole] A FAjo] Shkstar A3k vk 7kl
o AAEA Ag BaEde. 2 F G1896A W
o]+ i X7 wHd BY 7 F AAA 7hede] o
3} Azt2 A= o] g, o|F o] Eodw o7} HBe-
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PC tﬂo] o]
BCP Hlo|9} 37 HBeAg 24 $HAtTollA] 7HAIZGHY

WA gl 7he] oI o] Qlvks Halge l tHA =
e Qe FulollA e vk HlEE 7 5
9] Zolol| A precore WolF HIE7} 26.1%%3L, 1 F
G1896A olFo| 41.7%Ackx Rustg, + 7
E90] LA = pC Wo|E BT T} 41% 2 v YA
Byl vb Qlrh B ol ol A& PC Wo|Fe] HIET}
40.7% % JEht Lobs thd o R g S 7]he] B
Eoll vlste] =A] Vel o, HBeAg 54 FHAtollA
HBeAg %A Aol nlsl| RolstAl A vehyte
AST, ALT, €% FHe|FHx = o8y H 2 Aol &
Koz oFgkrh. mdt A ok E4 Al oA
Z o Fots HohE e 9

Basal core promoter %% ¢] Fod¥o]= HBeAg A4
= T0%7HA ZH4=A171M, whd o] 28] FA1 2 S7F
A7 HBeAg &4 7HA3HE Yo7+ Aoz A7
t}. BCP "ol G1896A %1 o], HBeAg 54, 12l
I 24 HAsk o] Y AeE guA U

3] TA WOl w3 BY 719 ofsh, AAA 74,
7B ZHAEGe 2o Wolgte AR Hole
o7 oA P 7 59 Lo} 4690l 4] BCP
HolFo] 87.0%0l14 WELLIL o] 5 A1762T 3 Gl-
764A Wo]Fo] 522%9.2H, 50%7F 7 Wo|F Fh
Holgloka Bmsldeh 74 579 T QAFolAE
BCP Wo|Fo] M #g7lof 14(5.5%), W 11]717
ol 20d](15.4%)0ll A WEbktha Basle] 7]E
g E Aol vlel U e Edch £ °47’L°ME
BCP &340l HBeAg o4 3HAtollA B =& vl
E gEd oy FAHCE Fo3t AEE ohl ek
BCP HWo|F, & TA T Ho|FollA] of43]ol nls}
o] §2lsHAl ASTSF ALT 7417} =7 velykont, &
A Sl o Atolrt fisith o] BCP
Ho]Fo] utd BY 7Hd] 4=} =] gle 7t
s AAEE ZleE A7t
HBsAg»Q- pre-S I S FA Aol o8l F23h=dl, o]
TR EFE W 226709 opn|:Aito g 45
’5_}?0] HBVol| thal < ub-3-o] e 33| Hw, o]
oA = opu| it 4 124W0f]A] 14702 4%

R Y .llm

“a” AR 715 AN mdol gk 74 dAARPIE
ZgaeHt?. BE HBVY| obg &
A715 7HA AL glon, o] Fitel v
E73la HBV g Yo & 3}4. o] Zadule]
19881 Zanetti 50l 28l A& HirE]glow, ofnl
AF 1459 glyycine©] arginine &% 219}% 145R¢| 7}
4 defAl Fdwlololrt. o] WolFe = W7k gk
o2 FAE F AL, ohE AtellA 4 A
A Aaﬂ% A B4H Q] ARl AE BAE %
Yo Fo| aE Wolmele o Fo3 4%2
5 3}% 202 A7rEt, fo|holl A uk oA
><17ﬂ°l 19841 2E] 19991717 59 7F
ZAA AW, ourg o] AAE o] %
“a” 73787 = J’d 18] W=7} fofshA Frhekelen,

oL
Fi

[<3

0,

ox

o
% 23

H

=

ofN mt 5O [0 & oL b orfr }-H
[o

£ ol Bl W} APHES W HeolA] A
Sk Agtol ulal $olaAl Eoteka Barste] o
A% EH 02 so] AW AYHFe] HBVE]
7 291 Fol= dlols HabHolt il s $417 o

15 35 SAA 74 S A 2

A} A H TS A7) AQl 1984doll e “a” A
712] wlo|Fo] 7.8%1} E2LaL 1994110l BlEted 19991
o] Wo|Fe] WAgol o F7lkelA| g e A
uf], o] ¥o]Fe] Wel&ol thalA= Kot o AFH<
A7 28T Ao g Az felvets oiwkad nf
M E FA| Bfake] F7tel whel uhd BY 79
%Héa% %5\— staL 310‘/]’ oA =)ol = E-atar vt
ZobgollA “a” AR 719 &

dwol& %‘—9-3‘1' «]U]*E‘ 7Hd Ao A7tk B o
TollAE opu|:=/te] WskE Ydol7]= “a” AR 7] W
]“6‘°] 280 5 6911(21.4%) = Rkl A 9] dof ]z
sHAl Lrebstth o] ol “a” A 7] Fdw o] Wkl
gt s R 2AE 31919—“’3 HaE & e Al
ak, tjatel| A g} ZEo] o AlF o' QI3 3HA K82
ket Aol e 7/4\ 37—'1%‘4 i &=
Haoh= T 1459 ofm]:Ate] wWishe 1e|ol| ARt
AR 126W19] wlol7t SR EA UetdE
dl, FulollA & 5] zped wbAlsh s FAAL wo| 2
1268 ofm]:=Ato] isoleucine £ threonine®] aspara-
gine® 2 X|3tx|= wWo|Fo] b ulwlsirka gk
ub glo] “a” AR 7] 4 wo|F] WAy vlEs} &5}
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zto] 7t Y& A Aee Aoz A=l gk «p”
77 7] Wo|F2 HlE+ S 7Tl A 194 F 60l
2 u|FARA T E A o FAH T4
< itk 2 oAl A= HBsAg kA9l ks o
Aoz sto] HBV 73S FA337] wlEoll occult
HBV Zradoll tlsll A& ZA7) o] Fol 2] A] £3l3)om,
3% HBcAbS} HBV DNAES Z33) t)ife o7t 2
23 Flog A7

5 N 1A BY 7H3S ¢kt 3l &otoll A precore
9} basal core promoter ¥ “a” AR 7] FHo|o] HIE
o} wlo]Fe Fie ot A weA U dew, o
AFA 2ok A FHEA o AAolch & o
Toll e =] wHA B 7HS] 4=otoll A precore$} basal
core promoter & “a” A7 7] Wol|Fo HIE B FF
2la QJA oo s Yotz st

g} At LobtellA] 4 BY
2 Zghis 671 o] X5 Y zzwﬂ o
Z, 20043 5E] 20051 94 Atolol] EY
 DNA F%ol 593t 3149 sa&
o] PCRZ precore ¥ core promoter % %2
ddE FFskdch

4 1k Precore 9] Wo|F PCR AHEo] &
Z 279 F 1141(40.7%)oN A A=A o] F G1896A
Ho]Fo] 901(81.8%)Q L, o] F 20T Al846T, 1l
A1837G Ho]E-g Fubslar 9Jgich 1 ol A1846T t
= o7} 2odlof|A WHAE|SITE Precore MoO|F
HBeAg =74 2+ 74 5 6 ollA] WA= 3L(85.7%),
HBeAg %4 3k 201 5 5%ollA YER}H(25%) HBeAg
=4 A sl =41 e 2 (p=0.005)
AST, ALTY E% Fle]#ulx)|ehe AlAlE Hol
A] ¢kokt}. Basal core promoter 42| Wo|F-2 274
T 159(55.6%)01 A AR ET, o F 1347}
A1762TSF G1764A%] S8 wo|Fo|t}. o] 134 F
1ol & T1719Ge} A1727GE, 1]+ G1742A Hol & &
abslar 9dgdeh 1 2ol A1775G2E A1727GS] 55 ¥
o|Fo] Z+7 19]% WZ =3 T} Basal core promoter 3
9] Wo|F HBeAg?| H7-¢F o3t At AE B

rk.% r:L
X R

=9l

mlo ruzi

]_

ol

=]
RS

HU

fd
Noob el un fo

K3
g

“y

o
[ih

79,

o|7] ¢Fgt oLk, AST, ALT 2|7} ofAgoll u|sto] 2]
A =THAST: p=0.01, ALT: p=0.004). ©] 15¢1] %
8oflof| Al precore Hlo]Fo] A FutE gl oLk, 94 &
o3t IAl= HolA egkth(p>0.05). “a” AR 7¢]
PCR AH& - 284lloll 4 F=EE 9L, o] F 6¢l1(21.4%)°ll
Al ofu] i AF wo| 7t B E| QL F codon 126¥1 9] wH
= Wo| 4o, 126113} 12792 F5 WHol 14, 1449}
145¥18] F5 wo| 1} “a” A 719 Fdulol=
TAZ o Fehs IAIE Kol gL, AT
2 v AT Woll A i AE of Beb o3t A
£ Ho|x| oFgirt ek e 4] 9 Fle|FulxetE
FAACE Fogt BAE Ho|A| gkek

4 E: &o} v BY 744 Akl A] precore %9
H,iolé—o‘ 40.7%, core promoter %33 2] ¥ 015—94 55.6%
5 Bygon «p” AR 7] WolEL 214%
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