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(# ZE)EHFTERMXZEIFF R P (hepatitis B virus, HBV ) BB SR 5 L2 8 & R PR B R LB (surface gene ) Bk
P 2 K X (major hydrophilic region, MHR) & a BtEEERIE N, 7%  WdE Z A AT SR BRI S (R4 e MU L B ok 1
W CRT RN RS BULIMEREAR Y 1 HBV S BEIMF , SHN R R B RARMEFIAT IO 40T, G55 243 4
SRR MR IR RS o IREFERR I R BT 20 FIRZEH B E B L(31.7% vs. 10.0%,P=0.044) ; il
HILEARPIRE MHR RAERFUE S T REMEILE, ERITF L ERABE (49.8% vs. 30.0%, P=0.106) , FTERE B 2k
JLESRHIHT  MHR 1 a BUERERAE R4 SRR T E HIAHE . 5273840 8 L. DNA R X8 BALF R RATH B L (log, 6.9 + 1.8
vs. logp 7.7 = 1.8, P=0.000;log;, 7.1 £ 1.6 vs. logy 7.6 = 1.9, P=0.000) , HE K WILERHH ,MHR 22254 L BA NEE I (ala—
nine aminotransferase , ALT) $U{E i B B 55 TR 284820 (67.1 £ 58.8 vs. 56.5 £ 51.8, P=0.018), 7E 243 B dly e { b o WL B4k
PR MHR KA 3Rl 145 MEREHER , TR BA E B0 1110L(6 F1) K122R(15 #1) . T126A (18 fl) .1126T(14
By MI33L(7 B) (G145R(6 B B Y161F(12 $i)%, #H—H i FRBRT SIRERBES , RIS C145R K Y161F 28748
TRBIA R M55 DNA K BAR T 2874540 (logyy 6.8 + 1.1 vs. logy 7.5 + 1.8, P=0.048;1ogyy 5.0 + 2.6 vs, logy, 7.3 = 1.8, P=0.000)
i EH R R R BULERBIR R o BUEK K MHR BARRARAER, HIZRX BN R SRS BRMN R HIKF KK
HRIR ALT %,
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S gene variations of hepatitis B virus in children with vaccination failure
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[ Abstract |Objective ; To determine variations of ‘major hydrophilic region’ (MHR) and ‘a determinant region’ in S gene of hepatitis
B virus(HBV) in children with vaccine immunized failure. Methods ;Serum samples from HBV vaccine immunized failure child and
non—immunized child were collected; HBV S gene was amplified,sequenced,and compared with the consensus sequence of different
genotype HBV genomes. Results : Nucleotide mutation ratio of ‘a determinant region’ in HBV patients with vaccine immunized failure
was obviously higher than that of vaccine navie patients(31.7% vs. 10.0% ,P=0.044). Vaccine immunized failure patients with muta—

tion in MHR or a determinant had a obviously lower viral DNA loading compared with that of mutation free patients (MHR :log
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6.9 £ 1.8 vs. logy, 7.7 + 1.8, P=0.000;a determinant:log, 7.1 +
1.6 vs. logy, 7.6 £ 1.9,P=0.000). In additien, vaccine immunized
failure patients with MHR mutation also had higher ALT value
(67.1 +£58.8 vs. 565 +51.8,P=0.018). Totally 145 amino acid
variation types were detected in vaccine immunized failure pa—
tients, including several ‘hot mutations’:1110L(6),K122R(15),
T126A(18),1126T(14) ,M133L(7),G145R(6) and Y161F(12).
Patients with G145R and Y161F had obviously lower serum
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viral loading(log;, 6.8 £ 1.1 vs. logy 7.5 + 1.8, P=0.048;log;, 5.0 = 2.6 vs. logy 7.3 + 1.8,P=0.000, respectively). Conclusion:In gen—

eral ,vaccine immunized failure children have a higher mutation rate in MHR region and a determinant region,which correlate with

lower viral loading and higher ALT value.
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Z B BT 48 % % (hepatitis B virus, HBV ) B YLK
SR TR E M S T AR R, 3 R 2 AT R
BRI AE, RE A 1992 F304 2 BT R R H N
ANJLEHRI R, B LA RF#R A ) LE AR HBY
R RFAE R, REFA RS 3 Rgsh sk
R A 5%~10%8) HBeAg FHYEIEH: 2 RIFT
S 97 T R YL B 35 BT A 5 A L B B RE AR 3 5 T 4%
YL X 28 LB RS HI T RE S BN 1B M HBV B
ABE, EENIRGRER, LIRS S ZEX I
Ha BEHE K FEFEKKX (major hydrophilic region,
MHR) &R SF , T S B B 2 R PR
54i-HBs HUAR MRS, T8 HBsAg A M R W &
kIR0, A SON B PR IX 2L P RE i B e {2
PRMULE HBV S XE RN BB RIS T41T,
A AR R Z BT 2E 8 A HBY 2Rt S %
#riE.,

1 #RERE

1.1 #HRFER

W4 2011 4E~2013 AR KER KERBILEE
B MRS —ERENES ER®EHN HBV B LEm
HEEA, R M PR AR R KRR Z A LERS
23 BIGETWRIRK, BLBAEREFEZ 016 MH=
FHEHSBREMN), KEZ ZIFEBENNB LT ILERE
20 9, BiTA B8 LY HBsAg FRYE, 1-HBs BItE, H & MIF¥F
K2t HER: HAV HCV HDV HEV } HIV E& YL A5
BIERKERRELAEERSHHMEFSILERERIPA
HATFEI B FZIERIZ A,
12 iF# A% HBV DNA #35

B 200 pl BHF MIE, R A Qiagen /A F B QlAamp DNA
Blood Mini kit, 3 B A U4 00 H5 8 0E 4 TR UM ¥ P M 9R
# DNA, 1 100 pl Buffer EB ¥ DNA,-80 CHAHIEEE AL,
13 £KPCRy ¥ HBY AR SK

#2488 GenBank AT HBV S K55, & HixI 81 45
[C PCR ¢ HBV S X, 51¥FFI W% |, A REREAF &
o

55 1RLLFL # R ASMS1499 3 HBV S X, {8 FfiTakara

45 T B R 2, PrimeStar DNA B& 8,25 pl RREEZRFIA
5 wl DNA Bt , TEFF 2508 .95 CHAEYE 5 ming98 °C 10 s,
57 °C 15 s(BEFFREIR 1 °C),72 °C 2 min,5 MEHF;98 C
105,52 C 15 5,72 C 2 min, 25 MEH ;72 CIEH 10 min,
B 3 wl PCR =4 193r iR W B i Tk REE 45 5, LA F2 #1 R2
J514, BUS 1% PCR =4 1 pl 4B DNA BEAR (45—
# PCR ¥k R E A 74T 1:10 BR 1:100 5 %) , 217
%28 PCR I, MG SHCY .95 CHIAEH 5 min;98
10 5,52 C 15 5,72 C 60 5,30 ~FEFF ;72 ‘CIEMH 10 min, B
3 wl PCR FEHAT 1% ARNEREI B Ik AT 4528

%1 HBV S XH#KXPCR¥#54
Tab.1 Primers for the nest PCR of HBV S gene

518 FEN(s'-3") BHBAR  YKE
F1 CACCATATTCTTGGGAACAAG nt2818-2838 1826 bp
Rl GTAAACAAAGGACGTCCCGC  nt 1428-1409
F2 CCTGCTGGTGGCTCCAGTTC — nt56-75 1058 bp

R2 CTTGTAAGTTGGCGAGAAAGT nt1113-993

14 S A R E SR A S

S X PCR ¥ 84 FR{4: 7= 473%™~ M Invitrogen /A &) E 10
. REA IR 45 SRR B NCBI Genotyping T3 (http . //fwww.
nchi.nlm.nih.gov/projects/genotyping/formpage.cgi) # 17 % & 43
B, M GenBank T4 784 % B A K 1 289 & C EH
# HBV &R RAFEF], R clustalw 840 JIET LT 4
Bt 18 B BRAERK C ERBMESMEERASNSHEE, L
EOLE LR B R N E BRAIE A ZOLE N — SRR, A
clustalw  BioEdit 4T84, BHim PREEA I P45 3R 515 B,
C EE R —BUEFFIBEAT L XTI,
1.5 %itFoH

K FH SPSS 17.0 AHATH IR, AESHBTRLL
BRH Wilcoxon-Mann—Whitney R 1 ;2 40 YRI5 L3R
MR RK D Fisher FPARK , HEKUE 0=0.05,

2 & B

2.1 BARARTH

AR ILWER T Z FEE i SR R g 4 HBV %
Y LI 243 B (BEFDAE ) SREM 2 P 18 HBV B L
20 BlCGREMA), 2 HAEWU B EFB N E, 454
76.9% ,75.0% ,C BEE B4 51 23.1%.25.0%, 2 HRHEHE
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BRI EE R . 2 AR GIFEBIZ R HBeAg #4 i
He R it ¥ DNA W BEH R B 2 B (P>0.05), i fp g L
BV RR T AR R4 LE (P=0.000), I13§ ALT /KR
R TEH(W=3 084.5,P=0.045), BAHFAMGRIRILE 2,
22 HBVSARREXSH

¥ 263 FlE RN S RAH)5 BIC BRAEE—
PP BITHX T (R 3) . BHRERPRKILER
FHSERARXMIBBETRREEREMEARERETESH N
92.2% (224 1) B 81.1%(16 ), iR ETE T RIPARIL
EAREEZXBHMETREER & FMERLRETRK
O 80%F T0%,2 I HIR M MR A BT KLYy
G325 (P=0.083 Fl P=0.245) , B 2 ARHHIHFHEEL
MREEMNMULTEHHEF(1.89 £ 1.71 vs. 1.20+ 1.06, W=
2961.5,P=0.095)

49.8% I SR R URBITE S BRI FEFKK

BB, WAL T REERP WRREZ X S %
FRZEARH Ny 30% , BRAUR BIFE IR XS BB R A R I T4
HERER(P=0.106),, TR RTRINAR 77 HIRILE a HiE
DB (aal24- 147K A BEMRAT , RARE AR B
BT REER (31.7% vs. 10%, P=0.044) , WoMaTHE B HIRE A
BRBPHREEERPBEUARE T/EH (0.35£0.54 vs,
0.10 £ 0.31,W=2 963,P=0.041,3% 3),
23 MHRASZXTRAABILERRTEER
WA, BRI R A B ULZE MHR KR 1 145
NMEFEARER  AARTEERN S RTFRBTEZMIG.
I110L(6 1) K122R (15 1) . T126A (18 #) .1126T (14 #1)
M133L(7 #1) .G145R (6 #1) . Y161F (12 1)) 5% , R EeRh4H B L
MHR L4 6 SRASE B R, 145 K122R(2 #1) \T110L(1
i) \T126A (1 1) M133L(1 #1) . Y161F (1 $1), KK HG145R |
1126T %2378 A, MHR XEHEEEM BB NE 4,

R2 1B HBV BRI EIEHEEARRR
Tab.2 Clinical characters of child patients with CHB

e T AP (n=243) R (n=20) W {H PiE
PRl Bt 159/84 1317 - 1.000
R (F,QIMIQy) 2.0/5.0/7.0 8.5/11.0/12.3 675.500 0.000
ALT(IU/L) ;x % 587625 304+ 105 3084.500 0.045
HBV DNA(logy, ¥ M /ml):x £5 73+18 76+1.7 2 550.500 0.153
RTEEEER . B/C 186/57 1505 - 0.791
HBeAg(+)/HBeAg(-) 194/49 1911 - 0.137
- ALT. FFE 2R
#3 BHEHBY BHLE S EETREEERRTHH
Tab.3 Nucleotide acids mutation and amino acids substitution analysis

Fittg R (n=243) AR (n=20) wE P
SR BRI R FIB(F %) 224(92.2%) 16(80.0%) - 0.083

5 SLBAE N BUR] URTEAN 459/454 24/35 - 0.179
SRERMEAHARER  FIB(EHFHR) 197(81.1%) 14(70%) - 0.245
MHRX . S (F 45+ %) 121(49.8%) 6(30%) - 0.106
R BBt %) 77(31.7%) 2(10%) - 0.044
SRR ME v+ s 3.77£3.12 2.95+295 2 887.000 0.159

S RFHREEEBRE x5 1.89+ 1.71 1.20 £ 1.06 2 961.500 0.095
MHR EH R R v x5 0.60 +0.70 0.40 + 0.68 2 851.000 0.149

o RS E MM 7+ 5 0.35 £ 0.54 0.10 £0.31 2 963.000 0.041

R R RMEIE A R PR AU BT R AR . RP - TRREHRE W H

#4 SEREMHR SEBRT AR RELEBSH
Tab.4 Quality of amino acid mutations in MHR regions of HBV 8 gene

apdil FHRRRATSEA R IR

QI01H(3),1110L(6),8113T(1),P120T(1),C121G(1),K122R(15), T126A(18) , T1265(3),1126T(14),1126N(1),
11265(1),P127T(3),P127S(1),,Q129R(2), Q129H(3) ,G130E (1), G130R (1), TI3IN(2) ,M133L(7) ,M133T(3),
M1331(1),F134L(2),T1401(3),T140S (1), K141R (1), K141Q(1) ,P1425(1),T143M (3) ,D144A (2),G145R (6),
G145A(1) ,N146D(2),T1485(1),1150N(1),, W156L(2),A159V(2) ,K160R(1),Y161F(12),Y1615(1)

PER R R (n=243)

HRBERPEH (n=20)

K122R(2),1110L(1),T126A(1),M133L(1),Y161F(1)
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£5 243 HIEREMEBIL a REER MHR RESIRKREEHEXESH
Tab.5 Correlation between mutations in MHR/a determinant region and clinical characters of vaccine immunized failure patients

- MHRZEAFH  MHRERZAH Wi r ° EERAH a REBELRAN _—e Pl
(n=121) (n=122) (n=77) (n=166)
W (F xxs) 48132 43129 6796  0.284 47+31 45+3.1 6103 0.571
H(BI&) 81/40 78/44 - 0.720 49/28 110/56 - 0.772
ALT(IU/L,x % s)a 67.1+58.8 56.5+51.8 6085 0018 66.1 + 63.4 59.3 + 56.1 5827 0.269
DNA 75 (logp,x £ 5) 69118 7.7+1.8 10415 0.000 7.1£1.6 76+19 8 090 0.000
HBe+/HBe— 92/29 102/20 - 0.153 61/16 133/33 - 0.865
EHR.B/C 97/24 89/33 - 0.226 5720 129/37 - 0.520

E R -7 R RL W E

2.4 MHR & a & ERAHE TS5 RTHMERSH

M 5 ATLAE Y, 7E 243 BRI HIPRBULESRE P,
MHR F a IREFEE RIS DNA /K FEE BHE%, %2
418 L DNA TN BETILRAE B L (log, 6.9 £ 1.8 vs.
logie 7.7 + 1.8, W =10 415.000,P=0.000;log,, 7.1 +1.6 vs.
logy 7.6 + 1.9, W=8 090.000, P=0,000) , MHR ZEA84H 5 JL ALT
KL T RAH B B 78 (67.1 £58.8 vs. 56.5+51.8, W=
6 085.000, P=0.018) ,a BLEERATH B I ALT K P HEH
BHI 4 (66.1 + 63.4,59.3 £ 56.1, W=5 827.000,P=0.269),
{E MHR & 2 R E X BREEMET 5B ENER A,
HBeAg K7 R EHE M2 R THE K (P>0.05),

A3A MHR X #2078 (348 1110L.K122R . T126A
1126T M133L.G145R & Y161F)WZEE 5 KRR A% A
AT T Gt SR B8, G145R RS SIEER DNA
A% G145R =AE4 B LI E DNA R B TR £/
(6.8+1.0 vs. 7.5+ 1.8,P=0.048) {HiZ 54 5 ALT /KF
FH R AER MR K HBeAg REZIRKRERIITHEX, 154
K122R RELMUT B BEAMELS /- BERBCE
HEBETEAS &4 K122R R4 (8.1% vs. 0.0%,P=0.025)
Y161F 3845 % WL, T HBeAg BAM: 2 % (P=0.000), 3F H i1 5
DNA /KSR HIHE, 257540 DNA i B B R TH A RS
(50£2.6 vs. 7.3+ 1.8,P=0.000), HABEN HREH L
5 ALT 7KF .DNA ¥ 3 J2 B B U451 BR VARt 8) 3+ 0 B AR
X,

3 3 i

TEEREES HYREET EHERWE
BRI U R BRI RIR A B B4 E K T Ne
FHURE S KRAEREY, ZRIF4M MHR 5% a
LR B A B B B AR A R A 7 R 3 HBsAg
RIS, BB Z BT R S B ALt

RLE A, A R B HBIG IS BR i Tk
Sk, B A S BIA ST HBsAg HI2 KA
Mo, H, W RS R R R MULE S
X EF#AT4rH7, T MHR & a R B HE R AR R
ARHRAE | o TR 157 Y 2 AP B8 ¥ A0 HBV 12 WA
BEREENSER XL,

ARRBPFFENTE KM X 243 Bl 2 BT S e {f
PR 1B Y HBV REJLEM 20 BIR BRI
BXt B JLE S K5 M =RASRRIEHEAT T Rl 4347
ERER, BEHAEPRBILERF MHR RAERE
ik 49.8% , B TR EZ R E AR ILERG 30%1
AT b T A R X8 2R AT g K
Y NBFIZ XIS SR A 2R (EEVR H 14.9%P) 22 /R4E W
22.6%" LA K B ETTIEY) , B RS R WOL BB
BllaRERREREBERTREZEH R IL
BIRG(31.7% vs. 10.0%) , EEH AR ER ,EL
RS 10 B )5, LERPIRE o REERE
M 7.8%_ - F Z 28.1%; RIFEA AR+ EIL 5T
X K IR 2 TPt B SE . 7E 1992 4F BT 4 BE v 4
ANJLEIT RISt 8 2 BT RILER B a s
EFERAFN 6.5% , TILEIRETTRIGE 13 7
EAE 14.8%, SR, RASE LRI B E X
RIBWRERFHTLHBREY, XFIHEER,Z
RS s i R R R S P A I R, §
BURBIENIRE a RER KN RERZH AR,

SEEFERI/KKE S PUBEFMPELRSIX
B, B RE R R IR FIZ XA R AR R E
YR B S e B LR AA R B BB =K AR B ST,
REF PR PR UL B AR B EE MR R NLA A
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2 & 35 1110L.K122R T126A 11267 M133L.G145R
R Y161F 55, fEX SR G RABRA G G145R A8
IAEEE B R WOLEILE PR (6 #1,2.5%)
BB NPT R, G145R AT MY a RERES
EHREEN, FBOREHE S 4 PP §E
A RANFUR LAY, G145R R B ARE R
7 mRNA FIEHMERIX ,HEBRIRE TR &
e, A SCERIRE , &4 G145R RABRYRA, &
DNA T E SBHRERe, APFRE R EMCI45R
AR AR R BOLER G, &7 DNA
B BRTRREEHILERS, BRREES ALT K
S HBeAg R B 2 R R 25 RYE R TOAE K

a B aal26 BRRALEEREEHMS, K
HERBRPRBULERBIZAER R 13.2%, MAER
BB RBIRARERN 5%, XHRER, AR
BN R RERGFAEV BN ZER . HASRTE
R, a REBETEM S A EBWRTR, THER
PEIF BRI B R, %A A B 28 A8 B BI04 42
NS R R RAT R S iR A, AR
B9 ,2a120 RAEE/RETVHFRPHFINIER
SRR B LA (BFAEARBE R P At e ok
WL R R A RN 0.9%, X R T AFZEE
R R RIREBEMIEEEBREATAR
FZEAs =, A Q129R F1 D144A RARZE A
M AFERE TG G K UL B B A 1y, o ERIE
IS R MBZ PN S R AL FBURE 5
BREE T, SB0% M 1R RS SR 7 R I,

B AHFTEE R RN B R LEMHR
K a IREREAERRTREE, HZEXBRAEELY
DNA /KB 8 X ALT KEFHEMxX, PUERE
JHI G145R I/T126V Q129R Hl D144A ZHE L ILTF
PR R AL, T RE SR H R R AR,

2 £ x W
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