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Abstract
AIM: To investigate the distribution and
characteristics of HBV genotypes in Lhasa.

METHODS: A total of 92 serum samples were
collected from chronic hepatitis patients in Lhasa
infected with HBV. Oligonucleotide probes were
designed according to the DNA sequences from
GenBank and used to prepare the genotyping
chip. The fragments of HBV S gene were ampli-
fied using nested PCR. The genotypes were identi-
fied by gene chip and then confirmed by sequenc-
ing. The phylogeny was analyzed with BioEdit

software. The relationship with hepatitis markers,
DNA load, gender and race was also analyzed.

RESULTS: Among the 73 patients positive
for HBV DNA, 13 (17.8%) were genotype B, 18
(24.7%) genotype C, 39 (53.4%) genotype D, and
3 (4.1%) mixed genotype B/D. The distribution
of the genotypes was not associated with serum
HBV markers, HBV DNA load or gender, but
was significantly associated with nationality (y’
=7.179, P < 0.05). Genotype B (9/13) was mostly
distributed in the Han region, and genotypes C
(12/18) and D (28/39) in Tibet. In addition, we
selected 7 cases of genotype B, 6 of genotype C,
16 of genotype D, and 3 of mixed genotype B/D,
identified by HBV typing chip which were fur-
ther confirmed by sequencing, and the results of
these two methods were consistent.

CONCLUSION: Gene chip technology can be used
for HBV genotyping. HBV genotypes distributed
in Lhasa include B, C, D and B/D, of which geno-
type D is the predominant strain.

Key Words: Hepatitis B virus; Genotype; Gene chip;
Sequence analysis
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H 19884FEOkamoto et a5 1 84 AN [+ i i S 784 1)
HBV DNA%JT45r A By CHID 44K Y
25, M4k AHE. Fo GHTHAL4AN 5L PR A 3k i
e R E SR g R, BT UABALY &,
Jb77 LACHL Sy . DRI T /0 B R G X, v
. BRI, AFIFRUEAS KB, MTEE. G
FTHAY G FRIES . VG ek i 4 75 5 i, sl %
B, SRR R X, R, e 2R A
DR PR 1H) 43 A R s AR B (A I 9. AR SO FH S 1A
T BIRFIDNAJF 1 53 b7 DU 547 5 1 [X 92451 £
JHF B R R Y, g — 20 T b i X HB V5L
DRI 284 43 A A5 .

1 #ER5A

1.1

1.1.1 2 925 M FR A IS K [ U VU R
SBANEBET 12 KRR MHBV R, Bk A
VU X, E#b4-67% . 3241 JHBsAg.

HBeAgHIH-HBcAbRITE, 4641 A HBsAg. i
-HBeAbM$i-HBcAbFIE, 1445 hHBsAgHlIt
-HBcAbBH Y. B0 B 2141, vtk 1741, i
W B k261, % o 284, i KGR IS mL,
53 BTG T-80 C IR AT, 18K H AR IR UK B I HE
PR,

1.1.2 : HBV DNAE s A IR 5
B A L B REK 2k e BE 2 L, PCR
1k HABIZA A [IABT Prism 700052 9
JEEPCRAY, A i (1 Je Je . DIG-11-
dUTP. %AW bric it w2 Piik. BpH
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RS B S H 2 G A F], Taqhf. UNGH .
dNTP. PCR™ v 5550 B KEE A
TREA ], HoAb AR N [ 7= 4 4k, PCR
SIRG B AT Ll AE T AEY TRAR S
B, U IR SR FH ARG H C T IRID Y 2003 424
B FREA, PR K H 36 U VP A R 1 CL-
1000M 5 AMATIRAX, 248 2 A8 H [ ™ 2 T e 4 A8
A, DNAB 7 H b 3 = e 735 28 ) 56 k.

12

1.2.1 HBV DNA  KH P E #PCRIZ,
HBV DNA#EHL. PCRY™ HGFIE 73 #r o441k 42
FEDIZ W b0 B R A A U B AT

1.2.2 HBV DNA (1)
FEDRA B I &, AP GenBank "HBYV 7
LR T0SHE P HI BT HBV SEEF X FJPCR
IR SERL IR IREL, R — 2 B 5 A E)
Je e AT e, BB HB VAL 73 A
R I RREL P A AR 1, BRENFE S A b
HIArE WL, (2) HumFEbRidEEPCR, H—
WPCRIXMWARR: 2 pLIiF 2@, 10X PCREE
M2.5 pL, 2 mmol/L dNTP(dTTP: Dig-dUTP Yy
10 : 1)2 pL, UNGH0.5 uL, Taglil pL, b R
SNEII1 L, EBA/K16 uL, Fit25 uL. PCRY™ 1
4442 50°C 5 min, 94°C 2 min¥i28E, 94°C 1 min,
55°C 45 s, 72°C 45 s, 35 MG, SRJG 72 C LS
min. X F#H AR A (HBYV DNAE f K +5X 10°
4 UL/L)ELS pL—KPCRARIC =PRI n) F Tt i
A, T I ARAR AR 5 HEAT 28— IRP CRARIE R MY
5 IKPCR N S I —IKPCRIEAT, X HIAE T
=Xt 514, 8BS nL—IXPCRF=HIHLIK, HHh
KT (3R 99 B 5-20 w205 A 2828 K
KA P CRIVFIE XS B, BEOAFRASBEE 140
HE. (3) THARAE . ZRAC A B {1, ZHERoche /s Al
e 2 BRI AR & I DU 2, A2 A8 R EE A
46°C. W KHFEAFMDABIRA, &A5-10
min, 1 XPBSE L. (4) T 2443815 5 1 H]
B, ARG R B, Bk A T BOR
HF 0, R AT s AR 7 2 AT R 18] 22 )
T Sl 2 UL S BV R E 11 & IDANEE B2 = R
I S5 S AR 1) 43 BT 3R (Chip3.0) EAT A JEE
B3 AT, AT 4 I AR PR R DR R S e
SR SR FEAE AN /N T BT B S (10 AR
[1150%, F 37 5228 mi AR S 28 AL 22 [RIPRET
IR FEARL FEAELAN /N T3 5%t VS 45 5 AT 28 g o A
MNA B il 375 25 BRI 4y T 2 S0 IE

1.2.3 PCR s RS R AT AR A, AR

HBV

HBV
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. A-G, A-G, A-G, A-G,
A A A, A, BE, BE, BE, BE,
c, c, C, C, ABDFG1 ABDFG, ABDFG, ABDFG,
CEF, CEF, CEF, CEF, A A, G, o
C, C, D, D, D, D, D, D,
E, E, E, E, F, F F, F,
11 G, G, PCR(+) PCR(+)
B 1 HVERDBEDAEINE.
(
ssars 2 THIBIERL, 6HICHMT, 16HIDIEMRMI 12345678 M910111213 141516
19 2000 {5IB/DiR & 3 R RUFE W HEATPCRI™ P 41 43 BT, 643b
HBY IR HIPCR P 314087 4100 L= LB, g o bE
B, C TE— 00 7 VR i DR R O HMERA M, %) 1 B/DVE
B H IR P CRMIREAT A/T e b, R KIS
¢ A LA A A HPMDISTHA RAIE R #ett 2 EINPCREIRER. M: DNA (100 bp DNA
WA, BB AT A, PRIE10ON I3 5C  Ladder Marker); 1 PCR ) 2-8: 10'-10°
. . 7 1 . .
KeHEATPCR A W] &5 HPCR ) MR T, i e SRR
JrR 10 5 B HEAT I .
124 SN LT P AR

GenBankHiEHBYV 7/ LK AL 1) 2 AR 7
F1, A-GRLEE 5 MK AIM57663 . D00329.
M12906. X02496. X75657. X697984
AF160501. FHBioEdit7.0.0% /L34 7 F41 LL
T, Herp A F Clustal W 1.480H4E 2 ¥4
tb#s, ffifSequence Identity Matrixfi P HEAT#%
TR ARALE LU, R G0 K A=A 23 B R i Neighbor
phylogenetic tree J5 2.

J% FHISPSS13.048 - # o (fy
R o3 i Hds.

2 BR

2.1 PCR Pt 5 BP CRIG I Z BT b
HEYHBsAg. HBeAgHHi-HBcAbPH & 1)
HBV DNA® &¥AMEF 1.0 X 10°# I /mL, ifi
HBsAg. $i-HBeAbFHi-HBcAbBHEAIHBsAg
FHT-HB e AbBHE 1) & HA 1151 R1941 2K T-1.0
X 10°4% Jl/mL. T TR 2 R (g b = 2 i
£:PCR, DNAF EAMK T 1.0 X 10°# Il/mLIY)
S2BI bR AL B, T BN T 1.0 X 10745 D/mL
(7 = BHA— . L BH ) B AT 1941 F2 41
AT RPCRIAME, H 174 [WDNAS &4 T
10°-10°F% Ul /mL 2 (8] (#2), #53hrA & PCR
FE K &5 R UL P12, O BRAIE I A4 DURR A 8 1)
HEAfTE, PCRIS ™ 4% 15 B 25 U0 O BAN S %
DIRRA R4, I H H PCRY 1445 3k 13 4H 7]
S5 0L, RUIX BEAR S DUbR A (1) BH R4 38 5 A2 v]
fE 0. R, AT U T30 295 IR RR AR 3173491
22

TR, FRATM3A T HREAT T 35048 I
(1) O BERE PR AN, H AP HBY
DNAPCR™ 4 i T L, B FHARE FIPCR ™)
HAT, WS A ) PR IR 2. B R AU
T20%, AL E R 2. AT
B B EAMRE ARSI S A (s e, 3T SRS
X I R ET I 5 24 A8 (5 5. (B)XI 3243 PC R L
FEWN 2 WL DAL R s 45 R S I e 45 S —
R 2.31E). i L EREG R, s ]
W H T IZ .
2.2.2 HBV DNA s RT3 RE R 4y TR
FrAr, BEI1341(17.8%), CHI18%1(24.7%), DY
394(53.4%) FIB/Dii & FE K Y3451 (4.1%), &M
DR T] G A 7 % 1 X B UL HB VSR Y, s
ZAC P DL I3, R R R4 o A AR, T
B/Di& B3, RHEATGE o0 Hr. HR3 AT %0,
3PP AL > AT AEA W SR AR SV . A
[FIDNA® & MAS R 5 2 R G 4e vl 22 7, (R
B RGAFAE G T #2257 (" = 7.179, P<0.05). BH!
B2 (RAEAE T 00U (9/13), 11IC DI Z {17
FE T (12/18 28/39).
2.3 HBV DNA TEERFE R 4 )
THIBEL AL, 6 CHE R Y, 1641 DA ] 1Y F13
I B/DE & LK R P C R TR0 2. I A
H B A519), SR 07 51K 480 bp, FIH]
BioEdit7.0.0%% {411 [\ISequence Identity Matrixfi
78560 7N R L (R TRE S R AR EA T )3 AR ABL
Poige. 45 R, JEBRIE o L 74 B R 2R b
A BRI Z EFE(D00329) AR K T-98.2%,
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3I/EEt g FBULER,
182-202 nt 5" TAG GAC CCC TGC TCG TGT TAC
805-824 nt 5" CA(A/G) AGA CAA AAG AAA ATT GG
246-266 nt 5" GAG TCT AGA CTC GTG GTG GAC
777-797 nt 5' GG(T/C) A(T/A)A AAG GGA CTC A(A/C)G ATG
A-G, 377-393 nt 5" GG ATG TGT CTG CGG CGT
A-G, 393-377 nt 5" ACG CCG CAG ACA CAT CC
A, 483-502 nt 5" AATT CCA GGA TCAACAACAA
A, 502-483 nt 5 TTGT TGT TGA TCC TGG AAT T
BE, 483-502 nt 5" A ATT CCA GGA TCA TCA AC(C/A) A
BE, 502-483 nt 5 T (GIT)GT TGA TGA TCC TGG AAT T
C, 483-502 nt 5 ACTT CCAGGAACATCAACTA
C, 502-483 nt 5 TAGT TGATGT TCC TGG AAG T
ABDFG, 596-613 nt 5" GCA CCT GTATTC CCATCC
ABDFG, 613-596 nt 5" GGA TGG GAA TAC AGG TGC
CEF, 596-613 nt 5" GCACTT GTATTC CCATCC
CEF, 613-596 nt 5" GGA TGG GAA TAC AAG TGC
A; 483-502 nt 5" AATT CCA GGA TCC ACAACAA
C, 524-540 nt 5" CC TGC ACG ATT CCT GCT
C, 540-524 nt 5" AGC AGG AAT CGT GCA GG
D, 549-566 nt 5" CTCT ATG TAT CCC TCC TG
D, 284-300 nt 5" GG GGA ACC ACC GTG TGT
D; 284-300 nt 5" GG GGA ACT ACC GTG TGT
E, 613-630 nt 5" CCATCATCATGG GCTTTC
E, 700-716 nt 5" TGG TTC GCC GGG CTT TC
= 680-699 nt 5" TACTAGTG CAATTT GTT CAG
F, 699-680 nt 5" CTG AAC AAATTG CAC TAG TA
G, 483-500 nt 5" G ATT CCA GGA TCC TCG AC
BioEdit GenBank
B PR 43 Y (¥ 6451 C BE R B bR A b5 C 7Y 2 T bk
(M12906) [ A K F-98.5%, & DRI Fr 43 T 1)
16BIDHE N AR A 5 DA 2 PR (X02496) T 4348 n o SIOXOMBKE  <1OXIOVRBHE
AER T-98.5%. 2961 i — SRR FRAIL PRl HBsAg HBeAg 32 32(7.33: 11232 0/0
Gy R T5VE e A B, M3 A B4 P O ] 4 ~HBCAD
OISR ST SR DL R 3E— 35 /04 L HBsAg —kl)-iBeAb 46 11(5.06+ 1.18)/11 35(1.11+ 0.98)/19
—HBCA|

P& 1R I P 0 B SO, I3 B/D A R A R
(0 PP U Pl AEB . DS PR AR 2% S A7 1 A7 A2 24 Bk
FEIIRE(FI4). gt e TG R R FLse b, FRGE
BRI . PCRY . & A HIPCR™Z)
FLREI R, 28 A8 R e 45 L1 R WA 3 B/DIE &
SEPARI R s, [, BRAT TR 151 B/DVR A SE A
RPCRAWIHEAT A/T e e, PRk 104> 4 4 7
HHATPCREE 2, UEH7AN e B, 34N s A D
A, FEYCUE WIPCR 740 T2 I 7 WL 452 28] 1) XL
1T B/D R R 7R i A 3 1.

2.4 15 IR 3 dr Hehih b, A4
TS R T 5 FN3 SRR P 17 41 (K 3K B/D R
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HBsAg  -HBcAb 14  9(5.72+ 1.17)/9 5(1.40+ 1.14)2

92 52/52 40/21

DNA

GRP AR IEB D3N T RS KA
PH(ES). RS R AR s 2, 35ERINF 7
HIALHE 10 BAE R 4L (H 38K B/DIR & R (W B
Flys 64NCIHEF AL FI19NDIE PR A (L 34K B/D
REHKIDFA), 5 28 58 2.

2.5 ¥ 35kDN A 7

HBV

HBV

. DNA
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- e e eS80 8 s o0 o0 3 HBVERDETARZE. A:
B ,B:C ,C:D
DNA P F oe BN
PCR ee L L
N
HBYV [ X e ae - o0
Boc.p TAIBEREERTA, RS EXE A - -
B/D B, 10B3E Ky ifi 35 B 35 ad w2, 6/NCHt ATCATCAACAAC CAGCATC?GAﬁCA TG([:A
D e : AR VU A AR TR AR
: R L0 Jradeq+, 19ADIERR I |||} ||, IF i i {PYbRM
1] | |
S IR A7 | | | \‘ IRAIR!
{Hj:i/jjjaywz' i l.-“n || inl ll -l ll .l,'f_.II.J_'..Iu.:l. |(|1 ll i Lu'. l I|_
DNA

3L

HB VA4 iﬂa?ﬁ)}zf‘ /zr“ HFHBVIW S THRAT
W R EERIIG RS VRS, DRI, s —Fh
RERA S 7 (SE PRE 1) 23 284 g R gk B A U Dk EE
HB V5 PR 7R AR L R A T IR 4 ) 1) 7 ot
PE=8%KI 4 1, I HB V45 K 41 i e
FI) 3 T A i B DR oy S T SR A LT ik, 2
V2 HAb > BT7 R 2 % bt JF HARUE S
FEIOW) B iy BA7 28 2 B AR . (R T
BERGFAZER G AT RSB R 5
B LAFE G R e R, O v — i R
AT B 7, 223 Wi X5t GenBankH
R ZHB VA R AL E 51 (1) LU 43 B F 7 53 1
ARG RN, K IWFE R T S/S L R 5 AT C/C
5 DR 1) 22 e 5 A0 B A Y R T 41 1) S o
—EU, R L BHE P CRY™ 1 HAR R 1358
YL B, PR PCRY 1 7= 4 B AT W
I 55 2 AR 51 Ll RV RT 459 1 43 R gt 00 o
UEIERE 1, A4k T PCR-BRAIME T BLKE £
AP MEL(PCR-RFLP) Y, AU RS PCR
P SR A PCRY T, L BRE  E (
FEERER R 2528 )"0 B e E R AT m A B
ELISAPY4: 2 ROy ik, X 4% )5y AR o] Fil THBV
BER oy B, AR A BE, TPt R
b, MR AN bR UHE S BT 5. ARSCAE LX)
GenBank-HHBV 7ML K AL 105KK 741 H1 56t I,
BT AURE S 10 SEAZ A IR IR BT I H B VL R 4y Y
BN AZ A I a5 (1) LT JE TR,
BAEKHIDAB. JB MR 3 A AL TR L,
S5 TR [ E DN A SR 1, n] LAORIE S A% 5 Al
HER IR 5 o B R )% T RN 4248 4 14
TR, 45 R AR E . SR G T %
X J& TR IR 22 A8 FID AB S (0 T 56, I A 75
£ DL IR G SR B o6, HR A8, NAeIT
PCRAG I (152 560 2 # T B . (2) I]—JE R A R

210 220 230
ATCATCAACAACCAGCAIC GGACCAT(IECA
I il ki I I | 1 ] r| f Il || l'i
| | | .-| " |
| |1 ||I ||I'|I||II illl ||| Il.lzll |||||
L..'_-"..'__!I_'_.'.J_L._.-_-.:_i.._".u TP T P R

210 220 230
ATC TTCAACCACCAGCACGGGACCCTGCA

' | i fA i 1
U AR 2 | |1|,~ A 141
AUV A AR A UL
P .IIII M A iII||I'!I| I.Iil |
[N RV AR A RAARAATYRA AR RIS RE RN IR R
® 4 B/DESERENIDNFBIEE. A: BC66
PCR , 2 : B:
BC66 PCR B . C: BC66
PCR D
par:| n B C D BD PH

HBsAg HBeAg 32 7 6 19 O

—HBcAb
HBsAg -HBeAb 30 4 9 14 3
—-HBCcAb
HBsAg -HBcAb 11 2 3 6 0 0.778
PCR
>10x 10° /mL 52 11 10 28 3
<1.0x10° /mL 21 2 8 11 0 0.205
38 6 8 21 3
35 7 10 18 0 0.767
28 9 6 11 2
45 4 12 28 1 0.028
2 AR R R S 5, 33 P 51 Lok B, B

A 2 d DR ST XS ) Bk S B, AR TR — DA 2
WA DB S AE 22 57, TR I LA B g A4 )
P8 35 e — B, R A R A I B AT
AE B A th v BE BB . DRI, £ 3k
WATIIB. CAID 3R AR, FeAiTH e vt24~ B
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M57663 A

D00329 B

X75657 E

000

WRIIITIITI
[eleepneee]
QOOONUTRUILINI
GO DOV gy

B 5 HBVDNARZALEM.

FEREF TR, (3) i A B 1
ZAFRIE . 5 FHE) . R B A X 7 R g
by DX 92481 1355 % A R4S U AT FL 13247 PCR ™)
PG E, 2 W% 56 D0 LA 588 g FA ARG 0 2k
B, LA T THB VS K 4 BT

AAKAEHBY SIEFAZ AT IR )T 516} 75 ik b7
1% b [X 73461 £ 6 3 EAT 17 5 TR AR 03 A 3 1
PRIAFLR T ADR, 1753.4%, HIKCHCTE(24.7%)
MIBRY(17.8%), LA K4.1%HIB/DIE & KLk L. %o}
Eb LA SCHR, Cui er a3 2645 P4 i j 1% 2. JH- 4%
i I SHE AL T R JT 41 4r T 2 WA, 1491 4 C Y,
HAR25BI DR ZEXN et al* X9 T ik
T b DX R £ I G () S HE DR A% A BRI 41 43
W& W, 7610 DAL, 2B 4CHL. A er al™ i
TE T 19 2 B 20 S0 D b DX 170 98 12 1 2 1 R
GBI K, 7RV IX EIfEED. CERAL A
FEDT R BAEAEB Y B/DAR /AL A 7Y

13 ] A0, 3Fh A DA 2 () 43 A fEAS [FIDN A
T EAAF M Z BTG % e, X S &Rl
(P R OB A — B B er al"% T gE A58 Hh
X 8844 LI GL 43 TR W], B, CHLE N
WL, 1720.77%H178.22%, 4 B 4 B AL AL Y 2
M TC 22 5. R et al™%F 114 P HbIE 11T 1214451
O RRGF y TR, By CHUAH R f5 i LI 3
PRI, AR AN [R] P ) o (R A0 AT G e v 27 22 5.

X 2 SCHERARIE [ N 7 ABAY O 32, db Ty
PACHL A 3, HoAth A HUA 22 BLARIES . 1 15 i
FAAB I R b X AT R DI, Rk, Rk

www. wjgnet.com

X69798 F

0.01

R (1 J A RN T I A8 55 R 35 1T e 2 5 I %
H DX H B V3 PR AR 5 A0 R o) A R, 7% Hh X —
Tt i DR Y () 3 AT AE AN [R] RO Z IR A G 1 2 2%
S, AN BE ] AL DA Sk S B B 2R B S e e e
HE DAY, i . B R 2 Uk b 43 A 2 DRI R ) AR T
. D, CHURIEHEERIAY, & 1553.4%H124.7%,
I B3 2 A7 AR % 1 (28/39 12/18), K]
X PP EE DR Y n] e e P H X AR BE R AL B
RN H717.8%, HZAEAE T-P05 A1 (9/13), HEillH
A RE S B DO AE PO € Fa i gl o5
—J5 1, TVEIREDHE AR, 44158 B A Y
2461 V5 B /D s K] 75 11 1461 56 7 B/ D ks R 7 1) 4
A, U0 W BIAEAE (5  HoAt 2 17 ) L-F- Jo DAk A A
FEMITE LR, S P0% N E & P v LUE 3 D
SEDRIAY, [RIRE, s A A mT LU e EBIEDN Y. X
HB VPR R 7E 5 22 b DX FAS [ B 2 (0] 23 A
RO, K AT BT B s A g SR

4 ZEXE
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