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[ Abstract ]Objective . To investigate the changing trend of hepatitis B virus (HBV) “a” determinant quasispecies in 5 children who
failed to responded to hepatitis B vaccine and their mothers. Methods . Five children who developed into chronic HBV infection after
receiving hepatitis B vaccine and their respective mothers were enrolled into the research. The full HBV genome was amplified by
polymerase chain reaction(PCR) and the sequences were determined by Solexa sequencing technology. Results:The sequence homology
between paired mother and child was beyond 99%. The HBV genotype in 5 pairs of mother—child was mixture of B and C. Among
them, 4 pairs had dominant B while the other 1 pair had dominant C. The dominant HBV genotype was identical between paired
mothers and children. Significant complexity positions could be found in every immunized child. There were 10 significant complexity
positions in “a” determinant region in 5 pairs of mother—child;aal26 and aal43 were observed only in one child. And one child had
G145R mutant. Conclusion:; “a” determinant quasispecies can be found in children who failed to responded to hepatitis B vaccine.
The mutant strain in child may be transferred from her mother.
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112 OFEM e RMOLE % 5 #l B EE R
JLHAERTRIFIS A E HBV #5217 25 i 5 WA i e) 45 U L—
B, FEARIEIRTORILE 1,

1.2 %%k

1.2.1 SEEERA R BHF S IEINE MG 78 g, 1%
S PR R R A= B L I e I RS 560 oo AT PR 43 v
L #EFT HBV #7354 (HBsAg  Hi-HBs HBeAg  $L-HBe 41—
HBc) AFIIfiE (ALT AST) \HBV DNA 5t (K& T FR 5.0 x
10% TU/ml) K

1.2.2 HBV DNA #&HR FHJK 35 5 41 DNA 48 B 7] &
(DP315, KA A M 200 wl 175 420 HBV DNA, 3% T
100 wl XLZE/K (double distilled H,0,ddH,0)HT, -80 CIATER
.

1.2.3 PCR 434 HBV JEH4 3 215 bp K JIf4lifk. HBVA:
P2 A K195 |75 SOk 4180 TG, IE 15 [ #IPGL .5
~CCGGAAAGCTTGACTTTTTCACCTCTGCCTARTC=3’ (nt1821
~1841 %), K 1) 514 PG2:5° ~CCGGAAAGCTTGTCAAAAA -
GTTGCATGGTGCTGG-3" (nt1825~1806 i), St misE
AR BHE A A BRA A A i, BT R DNA SR 45 il
(Premix Prime Star, H 7K Takara A 7)), R 50 wl SOWIRR
S A4 :95 °C 5 min;98 °C 10 5,68 °C 20 5,72 °C 3 min,
8 MIEH ;98 °C 10 5,60 °C 25 5,72 °C 3 min, 35 PMEH;
72 °C 10 min, PCR P“#1F 1%3 e MEEIE LUK , 525 MT T
FZ 1 By &0 IF U0 it 28 4k (QIAquickGel Extraction Kit, 7 [
Qiagen 2V F])

1.2.4  4TWr HBV &K EEFRADF4ifb 7 Bdk =¥ N —Fh
A T BRI R & (Nextera™ DNA Sample Prepara—
tion Kit, SE[E Mumina 2w, F TS e R R 2H Bl
S R H2 IR B 5 BC ) 10 wl IR &R 72 PCR
X1 55 CIEE 30 min J5 BV AR HBV BEHLIT WAL 57 v 4%

R HERERER

Tab.1 Clinical data of the samples
FEA G 5 el AEA (%) HBsAg  HBeAg  ALT(U/L)  AST(U/L)  HBV DNA ZEf(IU/ml)  EHHRETEIAIT
1-C P 15 + + 19.0 29.0 6.21 x 107 i
1-M U 40 + - 7.0 25.0 2.62 x 10° i
2-C 7 7 + + 25.0 30.0 1.08 x 10 #
2-M s 40 + - 16.0 19.0 <1.0x 10° &
3-C b’y L5 + + 38.0 4.7 1.49 x 10° i
3-M L 27 + + 11.0 17.0 5.83 x 107 i
4-C b’ 1 + + 233 323 234 x 107 1
4-M 5’y 27 + + 23.0 23.0 8.99 x 107 7
5-C 5’y 4 + + 420 44.0 3.83 x 107 i
5-M i 30 + + 37.0 35.0 1.99 x 10° i

HCARFTILEE M ACFE B35 ALT N4 N 55 Z 1 ( alanine transaminase ) , AST A HL5E 2 i ( aspartate transaminase ) , HBV DNA N R

ENZ MR ( hepatitis B viral DNA )
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60 C 155,72 °C 10 5,30 MEH;72 °C 3 min, HILLE AR
FEASTI 145 FH Y barcode #5328, PCR 7 T 1.5%35 IS AR
FLK, AT R 20 B AE T 250~500 by, 5 0 X IR ) F Bt
Pttt
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DNA SR A 7E— , b s T 3L R R A W] HiSeq2500
TP ASGHEA T XL

1.3 AMEEFNH

1.3.1 PP EiE i i85 40 e

L3011 JEAREUR L DB B R polyN FF 41 4 {5 f ol ik
(B3 o (AR T Q20) 4= 15, Bl LI Rl 3~ i =
8, B L N(AS R M siEE ) M =5, 5 N a8 4=10,
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I [ reads 13 €D,

1.3.1.2 3 ugE HBV J581] S [E S AW AR B e
(National Center for Biotechnology ,NCBI) I 2 ¥4 iy HBV
FAIAE 1700 2% il R b, ) i 2 B8 P 31 (reference se—
quence) ;B reads 5 reference FEXT  BE[RIRETE/N T 90% 1 FF
Fliduk,

1.3.1.3 Barcode 3% Mg barcode F 31 , ¥ barcode %} Jif
FEATY reads SR reads H173 85 R 43 EARUE ;reads 5 ¥
J¥51 5 barcode JT8115¢ 42—, Bl 1009%CHELE, Tt
1.3.2 HBV 3L HEBIEHIVE 13 IEJG 1 reads 5 reference
HEAT X, (A7 2 HBV G LRI AR XS B (97 &, TH 455
DR 20 O ) 8 LA BB RE 73 A 1 B, 7 80 O 5 114
R R | 1 DB F R AL (W3R <1% ) , Fe A 4% B A LA
TERERG

133 BEPIBUHATE RN IFTUARHE: A NCBI R4k HBV 42
RS, 15328500 53T /3 FERE A reference FRifEIF 41
reads SHREFF LTI HRIEFT -0 B4 X reads AYFL 5 E
FTAT 43 VFA , R4 T B2 A/BIC/D BT g — 4T 40 (H
AR, IR SR LR s o E X R T 0 /N T
T 1 NINIAFFIZ reads MYBEEAY B0 TR A R A% IR 1%
Krth o,

1.3.4 M5 E REW RN aa (78 HE LN (shannon
entropy,SE) SKIPAG S5 244, SE JEARYE 107 5 19
LRSI GREAT A ST B BB, AR, s AR
=, ] pnorm I G SR EAS tf HBV SR 4H F AL Y
SE, P<0.05 f7 x5 MITA Sy e 52 2% B8 8 2 o AR P RO A
AN aa 7, SETHRAXIT .

SE=— Y, fi*log (fi )n =AM 15 BRILFE fi ST 47
n=1

2.1 FF B e A AT

2.1.1 HBV &RHFFIEEM: 5 X2 R/ HBV 423
[RI2H 28 [R) J5E A 99%~100% .,

212 BEFREEAR T Megas Bcfh  LASRHERAG HE 5 X5 £
F HBV &FLRFH R G, WE 1,
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B 1 538Fd HBV EREHEF T R5H
Fig.1 Phylogenetic tree of HBV in 5 pairs of mother—child
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Tab.2 Distribution of significant complexity positions in “a” determinant among 5 pairs of mother—child
1-C 1-M 2-C 2-M 3-C 3-M 4-C 4-M 5-C 5-M
HBV DNA
621 x 107 226x10° 1.08 x 10° 1.03x10° 1.49x10° 583 x 107 234x 107 899 x 10" 3.83x10" 1.99x 10¢
(1U/ml )
PR SL R B B B B B B C C B B
16364C/33
124 ~ ~ ~ ~ ~ ~ ~ ~ ~
90G/719S8
126 ~ ~ 4884T/887 ~ ~ ~ ~ ~ ~ ~
20870G/1
21016G/15
130 ~ ~ ~ ~ ~ 665E/668 ~ ~
88A/790E
A
% 137 9938C/ 25716C/  7509C/11 42194C/6  5627C/10  5195C/74
= ’ 1207S 4718S 30S 656S 528 8S
[ 139 23918C/3  24036C/3 10756C/1  17983C/2
2 885Y 893Y 419Y 323Y
= 140 111757/ 27148T/  8296T/141 41815T/77 6533T/125 5777T/894
bid 14691 54631 ol 591 81 1
= 23652K/1
X 10194K/  24756K/  7590K/13 37304K/7 5978K/11 5304K/87 23383K/2 9993K/11  16685K/1
E=) 141 986R/312
1436R 5336R 65R 553R 70R/104T 1R 280R 27R 812R
Ak T
[ 0 9212P/ 19977P/33 20787P/31 8722P/127 14701P/19
o1 1035L 9L 241, 6L 52L
o 61661/878
143 ~ ~ ~ ~ ~ ~ ~ ~ ~
S
” 9003G/ 23358G/  6183G/15 37256G/5 6154R/38 4930G/72  17197G/1

1164R 4267R 05R 798R

4G 7R 932R

TE 78 CAURILE, i M AR R

(6154A/384G ) , LAZEAZ Ky = 5 AT S A s R AT %
REPAR o PR R 2 E W 3 ) S IR R S AR R
R L 2,

HBV fx £ 2 LR IR R EME R Aot
X} 5 X HBV 23R P H1 | &I EEFHBV
SR PRI R 99%~100% , BIVA AR =5 AL
X5 Sa-Nguanmoo S5 EHZ 3 1) A —F( , 44 5 1 4
b F B B2 [ i HBV A AR B 1 iE Ak ¢
2, UL R ZE AR LR N A HBV 1] 8y Hb
ARG IR, BN R AT Re B T 2L AR
J& CIFRERHERP B R

F 5 2 A 4 PR R (Y BRI, B+C TR A 5L [ A
TELUMERIT e A D GE . AR b R A B
¥k B+C IR ARG IR A AL LB (100% ) 5.3 5

o~ CFORILALRAT A h 2P AR B, R AL S AT AR ]

T H A SRR A HRAE, SRR T I e A
14553 R 7k e T AEUBAS I HE YR A JE R Y AT
FEP RS B B L | B FE BCHEIX. HBV 844 L) B
RN X5 2Z A6 L IX HBV 5 R 78 (1 i3
— 10, 15 GHRETR 22 [ S PR A A (]
—EIE HBV B BAEFE

HBV S JEH “a” e il HBsAg 19 124~147 i/
RELTRALN, E NN 25 SCRRHRE , 2P T 4
PR MCE RNAFTER “a” PR A Sl e 2 T 38U
HBV {5 ks | fdf HBsAb %F H 5w R R, i
A ERE IR ANE T LU FOCE TR R R
AR S ARG N el I R AR E S B 2
RE AP RO LEE S FL B SRR N HBY SER 4 g
AL B TR A TG DL, R BUAEAr s 35 0 B A
RUR AR AN 2 A R AT BRI S A7, IEWT T HBVAE
T FARAN LIERIM B AR . AR R T —L
O 4 JIE 300 008 v T B R 7 e, RV IS i A
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Fe 8 A aa 0 AFE T LIRS0 B
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Bl rh R — B 52 4 B v R &, U
JUBE X SE A7 i I 25 4 vy 9 52 2% B mT B T H Bk
B ALRE TR, 5 5% R TS RN R A SE i
FEHEE Lo rp A e W) S 0 5 A0 Ho Rk SR b ok
T I aal26 aal30.aal42 aald3 M aalds {7,
WL B TR 07 078 S A B ] REOR T B2
XN A X LU ] BESE A ) 52 B L P B A
FE st A AR 78 S, P aal26 T aal430 mAY
1)L E AR A 2R AR AT A BRI R &
B, RERE SR,

AT 1 DL R AR IR L, K aald5
AL B H R 52 G %R (G 145R ) | % v 45 2R I
JLEARN G145R 5788 E N A1z il (B LITE R
WFFEIEART IR R PE AT B W, A5t [
Xof 33k X Bk 22 (B Z A AR 2 L R A 2R AR R, Kk
PRI R AE KA SR LB B BE SRR B AR A2
B R LR ILTR | 58 2 RV R B Jy 2 Fem B
(4930G/727R) o TTEJLEAR N GRS B Z IRy T
AR ILIR (6154R/384G ), ATLAF H A7 A FEIX
X BRI Y IR 2 AH R Y, T 4% H 72 HBV
HERE P RT 7 1 LU T B BB 5 A T8k, X
W, JLEEAR N A 2B bR AT RE A ZAEZS 7 AR 1Y, T
HY HBE SRR RR TR | X 26 SR R I A gl DL 45 Sk AT
TET HAR RN Y HAL R 27 LB S | W RETE ST
FERPEIE )T B TEIg M HBV By & S i it
T v B B T Ok, R LR A A ARG Bk, T

AE PR IR

2 % x M
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