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Genetic Mutations and Genotypes of HBV Pre S and S Regions in Pregnant Women with
High Level Serum HBV-DNA

YIN Yu-zhu*, ZHANG Pei-zhen, ZHANG Jun, ZHOU Jin, HOU Hong-ying
(Department of Obstetrics, Third Affiliated Hospital, Sun Yat-sen University, Guangzhou 510630, China)

Abstract: [Objective] To provide an experimental basis for exploring the reason of HBV maternal vertical transmission immune
blocking failure, we studied the mutation profiles and genotypes of hepatitis B virus  ( HBV) in the Pre S and S regions of pregnant
women with high level serum HBV-DNA before delivery. [ Methods] HBV DNA were extracted from the serum of 41 pregnant women
with HBsAg positive and HBV-DNA =105 IU/mlL. Based on the sequence alignment of all HBV genotypes, specific primers targeting
all HBV genotypes were designed to amplify the Pre S and S regions of HBV followed by sequence analysis on the sequencing data
available. [Results] 1. Among the 41 cases, 29 cases (70.73% ) showed mutations in the Pre S and S regions, substitution was the
main mutation model. Among all cases, PreS1, pre S2 and S regions mutations frequency were 8.96%, 9.88%, and 3.24%,
respectively, mutation frequency in pre S1 and pre S2 regions were significantly higher than that in S region (P < 0.05). 2. Genotypes
based on the mutation in S region and homology tree model were analyzed. In the 41 cases, 22 cases were genotype B, and 19 cases
were genotype C. The mutation frequency in the Pre S and S regions between genotype B and genotype C were not statistically
significant (P > 0.05). Genotype B and genotype C had their own clusters, homology rate was less than 90% between cluster B and
cluster C, but in the cluster B and cluster C the homology rate were 96% and 95%, respectively. [Conclusion] 1. Mutations of HBV
Pre S and S regions were common in pregnant women with high level serum HBV-DNA before delivery. The most common mutation in

the Pre S and S regions of HBV was substitution, mutation frequency in pre S1 and pre S2 regions were higher than that in S region. 2.
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The homology rate between different genotypes was low, and study on the mutation pattern of HBV Pre S and S regions should be

analyzed independently in each genotype.
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M : Marker; S1; Pre=S and a part of S gene regions (835 bp); S2:
a part of S gene regions (823 bp)
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Fig.2 Homology tree model of the Pre S and S gene
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Table 1 Prevalence of mutations in preS1, preS2 and S

regions
Gene regions Cases Mutation number Percentage/%  x* P
Pre S1 41 21 51.22 1.66 0.44
Pre S2 41 16 39.02
S 41 16 39.02
Total 123 53 43.09
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Table 2 Comparison of mutation frequency in pre S1,

pre S2 and S regions

Gene regions Base number Mutation number Percentage/% x> P

Pre S1 357 32 8.96 0.76 0.75)
Pre S2 172 17 9.88 13.80 0.001°
S 680 22 3.24 12.22 0.001Y
Total 1209 71 5.87 1742 0.001"

1) Comparison of mutation frequency in pre S1, pre S2 and S gene
regions ;2 ) Comparison of mutation frequency in pre SI and pre S2
gene region ; 3 ) Comparison of mutation frequency in pre S2 and S gene
regions ;4 ) Comparison of mutation frequency in pre S1 and S gene

regions
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Table 3 Comparison of mutation frequency in HBV-S

region between B and C genotypes

Genotypes Cases Mutation number Percentage/% x* P

B 22 16 63.64 1.10 0.36
C 19 13 47.37

Total 41 29 53.66

3 9 #

FEBATE B HE 0 HBV B E ke —,
AT X A LT S it 1) 36 8 7 28 L)% ]
ik 95%Lh I, BATAE &R 587 AL J LK REIE o it )y 52
ARG IE AR —E R 5 R
DL HBV 28 5% %, 76 HBV JEH 4 DNA 4 /4 %
FHAE R, S JEP 5 HBV Sie b 2 25 UIAH G, S K
Al gE—2E 00 M ET S (AT S1.HT S2) X A1 S X, H:
LS DX SR 2 T AR 1A IR e VE R AL,
HI S 5 HBV KB A MR 2% UIAH G, o] LS g
BRI TATAE G R N 25 1 A B A2 5 LA 52 )
5 ERRPERIE T, T HBV HAT & & il fig
1, AT RA 10" B (virion ) /d 8 3R B AT 42 4, HL
FERIAL/N (3.2 kb)), 39608 SRl S = 1 0 il 93
PE, L, HBV AR E A28 50K  Blie T, R
Bigers A — B 2 AR ARSI S IX A
PRl 2 74 ] fif e R v ke A R T BB g O I
H S DX R 9848 v S HOR EE R AR 1 002, 52
5 5 2 1, 75 EAR N HBV-DNA 7K 828 5 38 A
SEMA T R RPERE, FE R E R L Shen &0

X 1N e A 3 B R R LT e AR AR AR A T 5
BEMIF JG AR . B S XK A BEA Bl 2k 58 748 ] 3
1 5% o 2 RS A IRLVE F afE— 20 20 HBV-DNA
JE R, P ECHBY BREUERE , (HI R A2 E NN
HBV S Jk K 58 AR T B 1 995 7528 S5 AN 2 52 i) 1 A%
T SR BT I i = ZE IR R 0 X AR 20% 15 %6
T & HBV BEZALHE 195 161 32E 17905 1) XoF HEAF 5%
IR HERT S T S X, FEH 28748 1 & A= % AF HBV-
DNA IR/ B9 61 v 25 T HBV-DNA (5 7K F- 9%
], B DX ) 5 PR 98 745 oK i i) HBV-DNA 7 &,
PEARFSE & B 58 AR 34 R d R A TR Bk

AHBF5E 41 1] HBV-DNA 5 7K V-2 15 i ke A
i, A 29 IFE HBV B S K S PR XA 5] — >
2L ZRAS  BR 1 BIREAR BT S XK A
BB ERA, AR R g S AR T
T LORAEAERT S1 X HIET S2 Xl KL DR 28 AR 4 1 L
GR35 8.96% 1 9.88% ;S X 5 A RN
3.24% ., YL HBV 4 S F A (1) 5875 2 3 A7 75 11
HLDAHT S JERH X 584850 32 FLnT g g ) HBV 22
A% S 72 LV 11%) S 928 IO 25 T s i Ay 2 e, LT,
XK HBV | S K S XIEHEAS HBV B 2L HE
B 138 BELWT 2 TUCRH Sk B 9, BEAR e 35 /N | BTl
T R G AR A S A8 T AORTR] R L, AT g
AR 43F o e LT A 2SR 2538
I 2T KFEASHIT MR s (0T BRI, ASBIFSE R
IEHRAE T — 2 A S SR

A& HBV L 4R HETHFSEIA A HBV
JREEAR AT 20 R A-J 10 ANFER AL HBV AN [R) 3 ]
YA AR AFAE PG AL I 22 3] . Zeng S5 XFFRE 9
AT 1096 I FEA R A R B, 7R AT I
HBV LR A R H B RUFN C A, JuJy A ¢ B4k
F, mATNILL B BB E WL, JARMLIX EE Sl B Y
A C A, B RIRSZ T C RIS ARAIFSE 41 BilREAR
o B Y22 {4, C B 19 ], R A E R, A
W52 N HBV LR A5 HBV SR YL R R IR Y7 45
Jry IRl ORA SR A A HBV H: HBeAg Il
T AR A K AN R, 9% HBeAg BHM: &
KAIRFEALRE R R A B HBV AN [R] 3 P A 1Y
%7 R, Hih B C SR Y LR B2 SR 1 A4 4%
A D FEFAH 2 R W 2R 5 K KA
&7 Su S0 457 5] HBsAg FHVERESE B AR 05
AL (CH 6 i 2% ) AT 38 BRI A A R - B



14

FHEAT, 4. HBV-DNA 57K 224 1% HBV T S F S X 35k R 525 Ky 5 R 43 7Y 43

WL P AEHE R AT REIGR T HBV JE N AL, C P Al
W45 R AT BAEHE AR5 AEXT HBV DNA J751)
AT RIIE R AR /A 2 B, HAR B C A SE PR 7Y
FE4e S FEN X P RAS KA, 225 T BE2%
HEX (P>0.05), {HB.CHIERMEALZ A%
£ WL DR ] 4 [R] R <90% |, i B L C 79 FiE R 7Y
PN TR) IR 23 90 e 15 96% 1 95% , 275 HBV A [F]
FERIRIRT S Je S IXFEH 2L 504k, Hipr=A: iy 3k
PR 2y M s A T RE 22 B R, AL AT REP
AN TR 43 F BOR ML A G e S HLER , BRI, i
HBV A[a] 3 R 5IHEATHT S S S X SEAB A Y
ST EAA X,

M A ZE AT % B, HBY R/ S M S X FE [ H AT
A oA RN e iy S A, I B F )
FEANTR] 1375 25 35 PR AR ] 22 0 K PRI, i — 25
L[R2y RUAY ) BE 220 HBV R/ S Ko S X FE A ()
KA WHEZR HBV S RN R4 5 HBV £F244%
T G BT S W R AR S | DA S IE il B 78 2 8
W HAEENME,

SE WK

[1] Yotsuyanagi H, Hino K, Tomita E, et al. Precore and
core promoter mutations, hepatitis B virus DNA levels
and progressive liver injury in chronic hepatitis B[J]. J

Hepatol, 2002, 37(3): 355-363.
[2] Cheng H, Su H, Wang S, et al. Association between

genomic heterogeneity of hepatitis B virus and
intrauterine infection [J]. Virology, 2009, 387 (1):
168-175.

[3] Hellstrom UB, Madalinski K, Sylvan SP. PreS1 epitope
recognition in newborns after vaccination with the third-
generation Sci-B-Vac vaccine and their relation to the
antibody response to hepatitis B surface antigen [J].
Virol J, 2009, 6(1): 7-14.

[4] Davaalkham D, Ojima T, Uehara R, et al. Analysis of
hepatitis B surface antigen mutations in Mongolia

implications for mass
vaccination| J |. Arch Virol, 2007, 152(3): 575-584.

[5] LiuSL, Dong Y, Zhang L, et al. Influence of HBV gene

molecular epidemiology and

heterogeneity on the failure of immunization with HBV
vaccines in eastern China[J]. Arch Virol, 2009, 154
(9): 437-443.
[6] Magnus LA. Genotypes, nt 1858 Variants, and
Geographic Origin of Hepatitis B Virus-Large-Scale

Analysis Using a New Genotyping Method [J]. J Infect

(7]

(8]

[11]

[12]

[13]

[14]

Diseases, 1997, 175(8): 1285-1293.

Sobotta D, Sominskaya I, Jansons J, et al. Mapping of
immunodominant B-cell epitopes and the human serum
albumin-binding site in natural hepatitis B virus surface
antigen of defined genosubtype[J]. J Gen Virol, 2000,
81(Pt2): 369-378.
Ghany M, Liang TJ.
mechanisms of drug resistance in chronic hepatitis B[ J].
Gastroenterology, 2007, 132(4). 1574-1585.

Su HX, Zhang YH, Zhang ZG, et al. High Conservation

Drug targets and molecular

of Hepatitis B Virus Surface Genes during Maternal

Vertical Transmission despite Active and Passive
Vaccination[ ] . Intervirology, 2011, 54(3) . 122-130.
Shen T, Yan XM, Zou YL, et al. Virologic characteristics
of hepatitis B virus in patients infected via maternal-fetal
transmission[ J ]. World J Gastroenterol, 2008, 14(37):
5674-5682.

Su HX, Zhang YH, Zhang ZG, et al. High Conservation
of Hepatitis B Virus Surface Genes during Maternal
Vertical Transmission despite Active and Passive
Vaccination[ J . Intervirology, 2011, 54(3) . 122-130.
Xu H, Peng M, Qing Y, et al. A Quasi species of the
pre-S/S gene and mutations of enhancer II/core
promoter/pre-C in mothers and their children infected
with hepatitis B virus via mother-to-infant transmission
[J]. J Infect Dis, 2006, 193(1). 88-97.

Tatematsu K, Tanaka Y, Kurbanov F, et al. A genetic
variant of hepatitis B virus divergent from known human
and ape genotypes isolated from a Japanese patient and
provisionally assigned to new genotype J [J]. J Virol,
2009, 83(20): 10538-10547.
Zeng G, Wang Z, Wen S,

distribution,  virologic and clinical characteristics of

et al.  Geographic
hepatitis B virus genotypes in China[J]. J Viral Hepat,
2005, 12(6): 609-617.

M, BN G ELEE, A E AR IX ORI R
LN PR 40 A [T, IFBE, 2006, 11(3): 149-
151.

Lin CL, Kao JH. The clinical implications of hepatitis B
Recent advances [J]. ] Gastroenterol
Hepatol, 2011, 26 Suppl 1. 123-130.

McMahon B J.

virus genotype:

The influence of hepatitis B virus
genotype and subgenotype on the natural history of
chronic hepatitis B[ J]. Hepatol Int, 2009, 3(2). 334-
342.

(B REAE)



