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Absract: The aim of this study was to investigate the variation of the second envelope glycoprotein E2
of Hepatitis C Virus strains from the south of Jiangsu province and to learn about the relationship
between HCV quasispecies and alanine aminotransferase (ALT). Identification genotypes of sera
samples obtained from 166 donors who were HCV positive was carried our by the PCR with type
specific primers based on the sequence of 5'non-coding region (5’ NCR). Forty-three chronic 1b type
hepatitis C patients who had not received any antiviral therapy were categorized into two groups
according to the ALT level. HCV quasispecies diversity were determined by RT-PCR single-strand
conformational polymorphism analysis of E2/NS1. Ten strains of HCV E2 were sequenced. A
phylogenetic tree of HCV E2 sequences was constructed by using CLUSTAL W and PHYLIP. Out of
total 166 patients, 102 were HCV RNA positive in which 86 patients had genotype 1b(86/102; 84.3%), 6
patients had genotype 2 (6/102; 5.9%), 5 patients was1b/2 mixed types (5/102; 4.9%) and a genotype
could not be determined in 5 patients. Phylogeny confirmed that variation in the HCV E2 region was not
random but with several conservative gene sequences and amino acid in fixed sites. The quasispecies
bands numbers for 43 strains were significantly different with 2.54+1.05 and 4.48 :-2.14, respectively.
Logistic regression analysis also found the quasispecies diversity was an influencing factor in ALT level.
Type 1b was the predominant HCV genotype in this area. Phylogenetic trees of HCV E indicated that
HCYV strains in south of JIANGSU province was close to the ones from SHANGHAI and JAPAN. Some
conservative sites were fixed in HCV E region. Quasispecies diversity was correlated with ALT level.
Key words: Hepatitis C virus; E2; Phylogenetic tree; Quasispecies; ALT
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X 1 (HVR-1) MZHRE (amino acid, aa) AL HIALFERE; SR S8R G 2 25 Mt 1 ik il 43 41 /2
AN HCV B2 XAER AR S5 00, EEBOAS [F) s 5 3l B AR vERT AR 15 0 . 5 AR IIAHX HCV L 1b AN 3=

(84.3%), %F E2 X BL [R5 51 R G LR 17 41038 3t 1) 43 T Wb o AR S LA — 5 IORAR P, b R B R A X HCV
RIS Lilg. WiR . HARSEHL HCV BEA RGNS . 43 53 T ALT & T IR N U 2 R E HEfh 52
AR W T ALT IE% 5 (P<0.05). MASHIX. HCV PR 454 H I AR Fa S R Re i, BRI e 5 I R JHT 0
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43 %47 E XA 55007 o
1.2 HCV RNA PR4#&50

1) & B HCVRNA J ¥ %% s HrHCV BH 2 1L 3
250uL, KA F s RN — 22 LR BCRNA, TRI
reagent BDAMRC™ it o HU1OpLRNA R, KN
RAKBENLG1Y), T20puLAkFR37°C 1hidi4 5% cDNA,
RTIRF £ ANTPY MBI o 2) 8 PCRA
HCVRNA, 5I¥R#ES" UTRBEH, PCRTVEN:
I 5uL cDNA T-50uL A& R M5 — % PCR, Z A

XEHRS: 1003-5125(2006)04-0333-06

95°C5min, 95°Clmin, 40°C1min, 72°C1lmin, 351
Ky BB —#PCRAIBuULMEE —#8PCR, K250l
AR, IRFEET. §7H %0 (99~269nt) 171bp.
1.3 HCV EEHE

IEHE HCVRNA PHPEAR A, U PCR 4M5 14
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Iy IFE 4 /> PCR AR TH — 4914, PCR &
BRIFIRT, P 2.5% M B NERE 80V LUKk 1h, #EK
FAGA 5 45 R
1.4 FH oL iiiE

Nested RT-PCR #" 1 E2 48X, PCR U
BN 48 CHMILARIF |, 6 ZARITEfL A2 1 A
RN 98 A R 4 ARG IN R 8 B3 TR B X 3
YA 1L5%EiapR ) Fml, falith ( EilgaesE
AR, 1% invitrogen A F T, R8I
M CLUSTAL W F&/FHEAT XS 7041, Phylip #44:
neighbor-joining A EVEM AL, %k HCV >k
PEAESACA bR . KA DNAstar Fildll HVR-1 [¥)
EAPY, WA RSRIER HCV #k HVR-1 SR E )7
B2 5
FF HCV RNA U154 %«
F1: 5-GCCATGGCGTTAGTAYGAGT-3'
R1: 5-TTTCGCRACCCAACRCTACT -3'
F2: 5-AGTGTCRTRCAGCCTCCAGG -3'
R2: 5'-ACCCAACRCTACTMGGCTAG -3'
2R 517508 -
F3: 5'-AGTGTCRTRCAGCCTCCAGG-3'
R3(1): 5-GGGGCACGCCCAAATCTCCA-3'
R3(2): 5-CAAATGACCGGRCAT AGAGT-3'
R3(3): 5-GCACGCCCAAATTTCTGGGT-3'
R3(1b): 5-ACTACTCGGCTAGCAGTCTC3'
TR 5 34 05 1 551 A «
F4: 5-GCCATTTATCAGGTCACCGCATGGC3'
R4: 5'-GCTCCGGGCACCCGGACGAGTTGAA -3’
F5: 5-GCTTGGGATATGATGATGAACTGGTC3'
R5: 5'-GGTGTGGAGGGAGTCATTGCAGTT -3’
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HCV FEK 43 A% H simmonds HY45 Sk 51 4 7> 14
2, RS9 BE BAH NL W HOV s R 8
le ZEH 16 86 )y 84.3%, 2 7 6 1315 5.9%,
1b/2 BIVR A KGR 5 00 4.9%, ANREATTLI S5 4y by
4.9%. WMAHIX HCV L 1b A4 3=,

22 MFER

HCV E2 [X[#] PCR 438 ¥) 24 351bp. PRIFEA
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HCV EI X ATy, FEARES [ BAHLIX HCV 1)
FPBAR SR AL, e I () s RIS UL 1,
HCVE2 XMF s RE s e il 2 froxs nf
DL BN B SRYR Y HCV E2 X A R 25 7 58
K A8 S FE R I X 34 HR #E HVR-1(1491-1573nt),
EMIX AN FEBRIE I HCV 78148 5 0] LA FI1R
AL RS, PRSFIIE T H1E 64.8% (204/)5
315); 1 HVR-1 [EAFIIR RIS 2 A7 952
% (T). 6 MiHZER (G). 23 M HERE (G). 24
PIRHZEIR (P). 26 A2 MiE (Q). 27 f iz
KOBR AR H], ANFRIE T HCV BR5E 4 —3,
7T HER (G). 18 22 Z R (S). 20 AN
M2 (F) Wy, MM, (P HHIAE 23
A H R, WL 1,

23 HUKOIRER

BARE2X NWHCVIZIR Y518 S dpe KX B, H
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R, 3R AT LUR BIZR GG R BOll (K812 B AR
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F1DFE 10 B HANE I
Tablel Details of ten HC patients who’s HCV E2 were sequenced

No. Sex Age Genotype ALT Quasispecies Cirrhosis(Y/N)
1 M 39 1b 32.50 4 N
2 M 66 1b 145.50 3 N
3 F 55 1b 31.60 5 N
4 F 55 1b 31.60 5 N
5 F 55 1b 118.20 2 Y
6 F 72 1b 32.20 2 Y
7 M 57 1b 59.00 9 Y
8 M 39 1b 119.80 4 N
9 M 66 1b 145.50 3 N

10 M 84 1b 164.70 2 Y

RTHTVGGTQGHTTRGLTSLFSLGPSQK
RTHTVGGTQGHTTRGLTSLFSLGPSQK
QTRVSGGTQGYTTRGLVSLFSFGPSQK
TTHVSGGSAAYTTRGFTTFFTSGPSQK
TTYTTGGAQGLNTLSFMSLFTPGPAQK
TTYTTGGAQGRSILSLTSFFSVGPNQK
DTYVTGGAQSRALQRFTSFFSPGPTQK
TTHVTGGALGRTTFSLTSFLSPGPAQK
HTHVTGAAQGRATAGLASLFSPGPSQK
RTILSGEYVGRTLTGLSSLFSTGPDQK

AN R WO 0N =

—_
(=]

Bl 1 10 %54 HCV HVR-1 2L 751
Fig.1 HCV HVR-1 amino acid of the 10 HC patients

*conservative site; #relative conservative site
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ALTHRAR B FHCTE, WM R 8 5 X ALTH 2
M, ORME N 11.429, AIf5IX [N 2.449~53.342,
I E NS

R 2 OAFBERELR 43 GIRETIRZRIT A BT £

ek N AU
Table2 Dates of 43 HC patients without v -IFN treatment
ALT<40U/L ALT>40U/L

Number of patients 13 31
Age 55.3+17.1 53.9+£14.7 P>0.05
Sex (M/F) 7/6 22/9 P>0.05
Genotype (1b/2a/1b*2a/?) 10/0/2/1 28/3/0/0
Quasispecies (xts) 2.54+1.05 4.48+2.14 P<0.05

Percentage of patients 23.07% 77.42% P<0.05

(quasispecies>2)

Percentage of cirrhosis patients  7.69% 19.35%
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CLUSTAL W (1.82) multiple sequence alignment

CCTAGTGGTGTCGCAGTTACTCCGGATCCCAGAAGCTGTCATGGACATGGTGGCGGGGGC
CCTAGTGGTGTCGCAGTTACTCCGGATCCCAGAAGCTGTCATGGACATGGTGGCGGGGGC
CCTAGTGGTGTCGCAGTTACTCCGGATCCCACAAGCTGTCGTGGATATGGTGGCGGGGGC
CCTAGTGGTGTCGCAGTTACTCCGGATCCCACAAGCCGTCGTGGATATGGTGGCGGGGGC
CCTAGTGGTGTCGCAGTTACTCCGGATCCCACAAGCTGTCGTGGATATGGTGGCGGGGGC
CCTAGAGGAGCGTTCATTTCTCCGGTATCCACAAGCCGTCGTGGATATGGTGACGGGGGC
CCTAGTGGTGTCGCAGTTACTCCGGATCCCACAAGCTGTCGTGGATATGGTGGCGGGGGC
CCTAGTGGTGTCGCAGTTACTCCGGATCCCACAAGCTGTCGTGGATATGGTGGCGGGGGC
CCTAGTGGTGTCGCAGTTGCTCCGGATCCCACAAACTGTCATGGATATGCTGGCGGGGGC

CCTAGAGGTGTCGCGGTTAGTCCGGATCCGACAAGCTATCTTGGACATGGTGGCGGGGGC
* ok k ok Kk * % * ok kK Kk * ok kk ok kk kkkk kkk kk kkkkkokk

CCACTGGGGAGTCCTGGCGGGTCTTGCTTACTATTCCATGGTCGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGTCTTGCTTACTATTCCATGGTCGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGCCTTGCCTACTATTCCATGGTGGGGAACTGGGCTAAGGT
CCACTGGGGAATCCTGGCGGGCCTTGCCTACTATTCCATGGTGGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGCCTTGCCTACTATTCCATGGTGGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGCCTTGCCTACTATTCCATGGTGGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGCCTTGCCTACTATTCCATGGTGGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGCCTTGCCTACTATTCCATGGTGGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGCCTCGCCTATTATTCCATGGTGGGGAACTGGGCTAAGGT
CCACTGGGGAGTCCTGGCGGGCCTTGCCTACTACTCCATGGTAGGGAACTGGGCCAAGGT

*kkkkkkkkk *khkkkhkhkkhhkkd *k kk kk kk *hkkhkhkkkk Fhkkhkkkhkkhkkk *kkkk

< 1391nt
]
TTTGATTGTGATGCTGCTCTTTGCCGGCGTTGATGGG| CGAACCCATACGGTAGGGGGAAC

TTTGATTGTGATGCTGCTCTTTGCCGGCGTTGATGGG
TCTGATTGTGATGCTGCTCTTTGCAGGCGTTGACGGG
TTTGATTGTGATGCTGCTCTTTGCAGGCGTTGACGGG
TCTGATTGTGATGCTGCTCTTTGCAGGCGTTGACGGG
TCTGATTGTGATGCTGCTCTTTGCAGGCGTTGACGGG
TCTGATTGTGATGCTGCTCTTTGCGGGTGTTGACGGG
TCTGATTGTGATGCTGCTCTTTGCAGGCGTTGACGGG
TCTGATTGTGATGCTACTCTTTGCCGGCGTTGATGGG
TTTAATTGTGATGTTACTCTTCGCCGGCGTTGACGGG

CGAACCCATACGGTAGGGGGAAC
ACCACATATACGACGGGGGGGGC
ACCACATATACAACGGGGGGGGC
GACACATATGTGACGGGGGGGGC
CACACACATGTAACGGGGGCGGC
ACCACACATGTGACGGGGGGGGC
CAAACACGTGTGTCGGGGGGGAC
ACAACCCATGTGTCAGGAGGGTC
AGAACCATTCTGTCAGGAGAGTA

* k kkkkkkkkhkk Kk khkkkk kk kk khkkkhkk *kx * % * **x *

HVR-1 R

GCAAGGCCACACCACCCGCGGGCTCACGTCCCTCTTCTCACTTGGGCCGTCTCAGAAGC
GCAAGGCCACACCACCCGCGGGCTCACGTCCCTCTTCTCACTTGGGCCGTCTCAGAAGC
GCAAGGCCTTAACACCTTGAGCTTCATGTCCCTCTTTACACCTGGGCCAGCTCAAAAAA
GCAAGGCCGTTCCATCTTGAGCCTCACGTCCTTCTTTTCAGTTGGGCCAAATCAAAAAA
GCAAAGCCGTGCCCTCCAGCGTTTCACGTCCTTTTTTTCACCTGGGCCAACTCAGAAAA
GCAAGGCCGTGCCACCGCGGGCCTCGCGTCCCTCTTTTCACCTGGACCATCTCAGAAAA
GCTAGGCCGTACCACCTTCAGCCTCACGTCCTTCCTTTCACCTGGGCCAGCTCAGAAGA
GCAAGGCTATACCACCCGGGGCCTCGTGTCCCTCTTTTCATTTGGGCCATCTCAGAAAA
AGCAGCCTACACCACCCGTGGGTTTACGACCTTCTTCACATCTGGGCCGTCCCAGAAAA

CGTGGGCCGTACGCTTACTGGCCTCTCGTCCTTATTCTCAACCGGCCCGGACCAGAAAA
* * k* ok x k% *k kx *% kk

*gHHAAAI39434

1393nt

1453nt

1513nt

1573nt

CCAGCTTGTAAACACCAATGGCAGCTGGCATATCAACAGGACTGCCTTAAATTGCAATGA 1633nt

CCAGCTTGTAAACACCAATGGCAGCTGGCATATCAACAGGACTGCCTTAAATTGCAATGA
CCAGCTTGTAAACACCAATGGCAGCTGGCACGTCAATAGGACTGCCCTGAATTGCAATGA
CCAGCTTGTAAACACCAATGGCAGCTGGCACGTCAATAGAACTGCCCTGAATTGCAATGA
CCAGCTTGTAAACACCAATGGCAGCTGGCACATCAATAGGACTGCCCTAAATTGCAATGA
CCAGCTTGTAAACACCAATGGCAGCTGGCACATCAATAGGACTGCCCTGAATTGCAATGA
CCAGCTTGTAAACACCAATGGCAGCTGGCACATCAATAGGACTGCCCTGAATTGCAATGA
CCAGCTTGTAAACACCAATGGCAGCTGGCACATCAACAGGACTGCCCTGAATTGCAATGA
CCAGCTTGTAAACACCAATGGCAGTTGGCACATCAACAGGACTGCCCTGAATTGCAATGA
TCAGCTTGTGAACACCAATGGTAGCTGGCACATCAACAGGACTGCCCTGAATTGCAATGA

khkkkhkhkkhk Fhkkdkhkkhkxkhkhkx **k *kkkk *kkkk *kk kkkkkx *khkkkkkkhkxkk

CTCCCCTCCACACTA 1650nt
CTCCCCTCCACACTA
CTCCCCTCCACACTA
CTCCCCTCCACACTA
CTCCCCTCCACACTA
CTCCCCTCCACACTA
CTCCCCTCCACACTA
CTCCCCTCCACACTA
CTCCCCTCCACACTA
CTCCCCTCCACACTA

*khkkkkkkkkhkkkhkkk

K2 10 BRI 28 H IR IR P51 (1333~1650nt) LE#L
Fig. 2 E2 sequences of Ten strain HCV compared using CLUSTAL W

From1491nt to 1572nt is HVRI. * represent the conservative site.
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3 ANFEZGIFEE Y HCV MR 1) R Seik e
Fig.3 The phylogenetic tree constructed by E2 of different genotype and subtype HCV sequences using CLUSTAL W and PHYLIP
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M35 AT THCV RNAKI, XFHCV RNABH P 145
AATHER 3, A AX HCVELILESS &, &
F184.6%, AR, FFA 1 4R X [
HCVHHE. [ NAMKEImAR RS CUEsE, 168240
IR TE IR TT PR S RO B R AR R T,
HCV 168 AW 2R P AR IR AR T

E £ [ 40 M G 5 A 2 117) T 2R TR,
i R ST Y B X2 HOV SERI A AR S d K
FIERA; Hob B2 XN 35/ HVR-1 5 7= B rp Al
YUK AL BT LLIRATIAT 16 B HCV 1) E2 X7 T
FEHAHT o W1 3 1) HCV B2 X[ &5 51 2
IRUEIX BP9 B e B AR S, ARATIAEAE — e FR R AR
SENE, 64.8%MIBRIEA, RUJIR IR, AESAZ X AR
AN 25.5%, MfE HVR-1 ) N it 2 A 52
FE e 7E 1590-1598 Bl FEAT RS BEREAAL R T AL,
AT I BP A) BAS e AR ST, AHI R R L5
R, FWHERTH R ER N N-G-S, #Ell HVR,
PRI AT G, DX LS L 53 7 516 A IS X 1) &%
FITE R DR 24 0™ A ML 1) G2 Js B A5 A
AFE R B E S R, AR (1) HVR-1
BT T E AN, BRI TR AR S 5
WARARFN, BT 2 AERSEAL S 2 {7 Thry 6
7 Gly. 23 £ Gly"“sh, FRATRBLAMIX () HCV 7E

HVR-1 [ 24 (IR (P) 26 MG (Q)+
27 iR (KD SRR N m ROk s, thah
20 PR (F). 7 i HZE (G). 18 4%
2 (SO WA LR, MR (P) HILT 23 47
HE® (G WM, X155 Jackson 250 IE—3,
M 2R 2 K T B 0%, HEMNX LS R <7 47
RUNPUSAY Lt T IHEAMESE . Cys. Trp 7EA XK
JH/b,  Asps Met ISR BIRAK, H'E & Gly.
Thr. Ser S IEZEIR, 2T nlfie 5K A & At
JERA A 5. W HCV 078 5 A & 58 A BEN LI,
HVR1 A7 s SR SRR (1) A e 2 2%, HCV
(R AEAFAEAE — Lo A 22 SR, BV R A% R AL A i
PR F HCV $0 H A2 PRI . Shang 554k
TEAE 2. 23, 26 PP B ORI HVR1 ZIKE A
PRAS XHURES), EoRA K YA fR ST (LR R A
WA LEHENAF BIUE S, An] kS A R H 1
ANIA HVR-1 781 36 R 2 e e Al T nl B
RGN T FRAE S T D) I
NG A TFB, ARt b R4 s vk
K VE Al ) B B 23 T 2 1) R B O R T, FRATT
GENBANK F3REL T Z AR AR RS, AN 5] 24 550 1)
HCV LR P41, FEEAT TIP3k A9 10 ¥ HCV E2
F Bt KA Phylip #%f%, Neighbor-joint 57%, i
HCV [ E XBHT RAEIM 73 8T, 45 R BorAih
X HCV ¥k5 L 380 %5 Hh R 2R S g 1 i el
UESET E XA S IFAERE L, 55K AE 8 o 2 Ji Al
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[ AR Z 50N HCV AR R R 2 “ 4
BebE”, HCV LA 5114 575 3 ey L [t 1) o Fof
(quasispecies) A7, W P48 7 G 8rh fIER
AL RS A e AR T B RE LA PR S B B o T LATRATT
XFHCV (1) EI X A2 e T ik — 258, REHUie:
BT HCV O BARVIRES T s R, BT
FURE F AL DX AE R R BIF T 7 A ) 52 e B A
F TGS ARG, ALT I 1 (8 ) 2 L i Fh
Btk m T ALT {EIEEJCHZ NI S .
Z RSN SRR SRR S S
Ko [H N AMIFFUIESE - HEM IR 52 21 52 21018 3 1)
e e BRI R W, A s T BOR T8 EAA N
HCV R 4, 114500 ) S 2 S N 06 4R S BUT
TAHRE, HITT R PR, 7P R
BEkFo XA IX R R e 20 A e () o Ao A I
A s EIm RO R ST, DORICE Z MG &, A
&I HCV b BRI IT R BT 7 SR IERE TR .
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