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Study of genetic variation of the structural region of hepatitis C virus

CHEN Song, WANG Yu-ming (Center of Infectious Diseases of PLA, Southwest Hospitak Third Military Medical University, Chongqing 400038, China)

Abstract. Objective To study the role of the stuctural gene variation of hepatitis C virusCHCV) in the chronicity of HCV infection. Methods

Serum samples from four HCV infection acquired during six-month follow up and four patients with chronic hepatitis C type were obtained. A 1-kb

fragment containing the 3 half of core , completed E1 and 5" half of E2/NS1 was amplified by nested reverse transcription polymerase chain reaction

(RT-PCR). For each, 30 cloned cDNAs were examined by a method that combined heteroduplex analysis (HAD) and a single-stranded conformation-

al polymorphisim (SSCP)assay to optimize selection of clones with unique gel shift patterns ( clonotypes ) as a measure of the quasispecies complexity.

Results There was obvious difference between the SSCP bands of cloned ¢DNAs representing core-E1 and E2 region, but more distinct difference
between heteroduplex and the homoduplex of clones spanning E2 region which accurately reflecied the degree of heterogeneity. Quasispecies complex-

ity was higher in those with persistent viremia than those with acute viremia Conclusion HCV persistence is associated with complex quasispecies

in viral structural region.
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1 HCV
Tab 1 Primers for amplification of the structural region of HCV genome
Sequence( 5 ~3 )

Signal Region and position

E2
P1 837~ 862 GCAACAGGGAAYYTD ACCGGTTGCTC
P2 2020~ 1998 TTCATQCASGTRCAVCCRAACCA
P3 846~ 874 AAYYTRCACGGTTGCTCYTTYTCTA
P4 1882~ 1857 GTGAARCARTACACYGGRCCRCAN AC
ElL
P3 846~ 874 AAYYTRCACGGTTGCTCYTTYTCTA
Ps 1333~ 1311 GTRGGBGA GCAGTICATCATCA
E2
Po 1306~ 1327 GGGAYATGATGATGA ACTGGTC
P4 1882~ 1857 GTGAARCARTACACYGGRCCRCANAC

Y=CorT;D=Gor A orT;S=G or C; R=G or A; V=G or C or
A;B=GorTorC

EIVRI
fc | El ; E2/ NSl
I TTr _ 3 L - I
846 1306 ;333 14gg 1568 1880
L e P DG
B o i W -7 TR B 77 12099
5"NCR -> - 7 3'"NCH
- -
1 HCV PCR B
HCV- J6

Fig 1 Diagram depicting the studied portion of the HCV genome
and locations of the primers (arrow) used in this study.
Positions are based on the HCV-J6. 5 NCR and 3’ NCR,
5 and 3 noncoding region. respectively

1.4 o7 E RNA 89 423
Trizol (GIBCO ) RNA,

1.5 HCV A@p A

[2] . -PCR HCV 5
(5 UTR ) : RNA MMLV 20 U. Rnasin
10 U.Tag 2.5 U, dNTP 2 nmol/L. 0. 4 "mol/ L,
500, 37 C 50 min , 1l
PCR 10 H1,

BsUI . Haelll. Neil ~ Rsal 5U, 37 C 16 h,

1.6 HCV 39 ME A/ By 85 5k

DNA . RNA P7 L. 5 #mol/ L. MMLV
20 U. Rnasin 10 U. dNTP 0. 2 mmoV/ I, 2001, 37 C
1h PCR : 0. 2 mmol/ L ANTP, 0. 4 #mol/ L

. 0.75 U Expand HF . 501, 94 C
3min 594 C 1 min, 62 C 1 min 72 'C 2 min 35 ,

72 C 10 min. 0.8% PCR
» PCR pT-adv 3+ ,
T4 DNA 14 C TOP10F

(CLONTECH )s ,  PCR

1.7 HCV C/E1 A= E2 K K B4 3%

311 10041 1 mol/ L NaOH 10
n, 37 C lh 1 mol/L HCI .1
,PCR 251 € 0.2 mmol/L dNTP, 0. 4 !mdl/L
P3.P5  P6.P42.5UTaq ). 9% C 3min ,94 C
I min 60 C 1 min 72 ‘C 1 min 30 , 72 C 5min.
1.8 SSCP/HAD 7 #r/#F 5 414
SSCP HDA 3] : 30
, 501 (driver),
501 21 .94 C 3 min
10 min, 51 8% C 15%
) 24 h(140 V )s 1710 000 SYBR Green 1
30 min . =
/ 4, 0. 03¢ ) ~1
( ).
1.9 Rt F 547k
t
2
2.1 PCR 4738 =4 k%
HCV P1.P2 P3. P4
. c . El E2 ,
1036 bp. HCV P3.P5 , C
El , 459 bp. HCV P4.P6
5710 bp  E2 , 2,

¥

2 HCV

RT-PCR

Fig2 1.7% agarose gel electr ophoresis of RT-PCR amplicons
of HCV structural gene

1: ADNA/ E@R1+ Hind IlIM arker; 2, 3: 1 036 hp fragments of HCV

ore-E1-E2 4,5: 570 bp fragments of HCV-E2

2.2 HCV £ #X FEAF eG4 A5 1k

HCV  C/E1  .E2 30
SSCP HD , (VE1 2~4
SSCP, (He) (Ho) ,
C/El ,
s E2 2~5  SSCP, He
Ho s
s 3,
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Fig3 8% Polyacrylamide gel electrophonesis of the SSCP/ HDA method as a measure of the number of clonotyes
electrophoretically inditinguishable cloned ¢cDNAs
A: Fowteen cloned ¢cDNAs of HCV core-El; B. Fifteen cloned dNAs of HCV-E2 M:ADNA/ EoR]1 + Hind 11l Marker
2.3 ZWAHSNEHCV B4 o iFh & W4 SSCP/HDA ; DNA .
HCV (0.56) . SSCP HDA
(0. 19 (P< 0. 01), ,
z . , SSCP/HDA HCV C.E1
) SSCP E2 , E2
/ HDA
. 570bp s .
Tab 2 Characteristics of samples and results of SSCP/ HDA
ot o , ( 30 )
. N 0. mnotype
Graip Genolype Clonotype distribution donotypes  ratiol %) , ,
Acule-infection X
h 15102111 6 0.0
h 127521 L1, 1 8 0. » HCV
b 187211 5 or . » B2
b 241111 6 0.1 HVRI1 ,
Viral fersistance [7
b 137243, LL1111 1 0.3 ° HCV
Pl 54422L1L1L1LLLL LT 18 0.0 ’
b 7442LL1L1L1LLLLET i 0.5 HCV
b 6222221L1L1LLLLEL1LLT 2 0.0
° b
*; Cbrotype, a group of electrophoreti cally indiginguishable cloned HCV
dNAs; clonotype ratio, the number of clonotypes divided by 30, the 18] ’ ‘
numberof clones exanined; **: Each number represents a clono- PanOtSky ’
types the mumber indicates the clomotype isolated by the SSCP/HAD ’
me thod o HCV
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