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[ XEHS] 1000-2200(2023)02-0260-04 S ogog e
HEALTH HCV Jge 38 5L DR 3 4 73 A iy ik
S 1b BYR IR T 25 98 2% 53 M
KREAF',KEEIG' SEIER, XIIERE", B ER

[EE] a & 4Bt HCV Ym0 A5 ERAE K 1h B K ARTH 25 2848 T 00, o HOV I PRIUIG TR 16T R b F 42
HEARAE ok HEH 2019 - 2022 4EEI2 TS TR EREAEBE AT HCV B (R AT DAAs 3697 ) HCV-RNA BHE I 75 #F
A RNA J5 i 5% R JH S50 PCR 971 NS5B NSSA 2 NS3/4A XIS EE A FF 41 | 7 ik 22 5 2 B RS . SR FH Megall. 0
A PR AT R A LU R 20 M, 48 R 455 HCV 1b H(68.63% ) W EET R 2a MK (29.41% ) , BeAME I 3a 74 2 1)
(1.96% ) . HCV WAL 5340 5 1 AR TCI BAHDC (P >0.05) ,1b B Z W T =55 BAEIRH . RASs FHFEH N NS5B X
C316N(100.00% ) ;NS5A X Q54H(40.47% ) ,Y93H (19.05% ) ;NS3/4A X Q86P(30.88% ) ,171V + Q86P(19.12% ) , V1701 +
Q86P(14.71% ) X TT21/A + Q86P(13.24% ) , Fer S AR i 45 1= 1) RASs KUK : C316N(100. 00% ) ,Q54H(60. 00% ) ,Q86P
(53.78% ) .Y93H(33.33% ) I71V/S(15.97% ), %+ LT HCV LA 1b RN £ 24 BIRZ  ERAGH 3a Y, 1h UK IRT}
255875 L NS3/4A Xl NSSA XK Z ,NS5B KB —, $27R HCV JBRYLE DAAs IRYTHTRLHEAT IR & RASs A,

[ SRER ] PUARLJIF SR T g 5 i 24 A DG 28722 s HE PR Sp 7Y

[FEBESZES] R 373.21;R 512.62 [ XEFRER] A DOI.:10. 13898/]. cnki. issn. 1000-2200. 2023. 02. 029

Analysis of HCV genotype distribution and natural drug resistance mutation in Huaibei city
MU Chao-yu' ,ZHANG Xiao-mei' ,FAN De-sheng'* | LIU Pei-ming' , YAO Hui-lin'
(1. Department of Laboratory Medicine ,Huaibei Miners General Hospital , Huaibei Miners General Hospital of Bengbu Medical College,
Huaibet Anhui 235000 ;2. Xuzhou Medical University ,Xuzhou Jiangsu 221004 ,China)

[ Abstract] Objective: To analyze the distribution characteristics of HCV genotypes and natural resistance mutation of type 1b of
patients with hepatitis C virus (HCV) infection in Huaibei city,so as to provide evidence for clinical antiviral treatment and infection
prevention and control of HCV. Methods : The HCV-RNA positive serum of patients with HCV infection [ without any direct antiviral
agent (DAAs) treatment] who were treated in Huaibei Miners General Hospital from 2019 to 2022 were selected. The samples were
extracted and reverse transcribed ,nested PCR was used to amplify the gene sequences of the NS5B,NS5A and NS3/4A regions. The
electrophoresis-positive products were sent to company for sequencing. Sequence alignment analysis was performed using Megall. O
software. Results: The HCV 1b subtype (68.63% ) was the main subtype, followed by type 2a (29.41% ) ,and 2 cases of type 3a
(1.96% ) was detected. The distribution of HCV subtypes was not significantly correlated with gender and age (P >0.05) ,type 1b was
more common in the age group =55 years old. The main types of RASs were;C316N (100.00% ) in NS5B region;Q54H (40.47% )
and YO3H (19.05% ) in NS5A region;Q86P (30.88% ) ,171V + Q86P (19.12% ) , V1701 + Q86P (14.71% ) and T72I/A + QB86P
(13.24% ) in NS3/4A region. The RASs with higher mutation frequency were: C316N (100. 00% ), Q54H ( 60. 00% ), Q86P
(53.78% ) ,Y93H (33.33% ) ,171V/S and (15.97% ). Conclusions; HCV type 1b is the main epidemic genotype in Huaibei city,
followed by 2a. Type 3a is detected for the first time. NS3/4A region is the main type of natural drug resistance mutation of type 1b,
followed by NS5A ,and NS5B was single. It is suggested that genotypes and RASs tests should be performed in HCV infected patients
before DAAs.

[ Key words | hepatitis C virus infection ; resistance-associated
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[(BEWE] M | E 22 B H KRR 2% 58 & 48 5 H
(BYKY20192967D ) 5 % 4 # it At i B £ + %1 50 { P8 1 P B B 4 T 48 ( chronic viral hepatitis C,
(2021HK023 ) 5 B MBS 74K 5 4 75 A A2 42 300 H CHC) J&—F fli TN U T % % 7 (hepatitis C virus,
(XYFY2021049)

) 1 TR S e gy HCV)BRGVERPRERARAT R, 7] EUIT I A

L, 2280 L 2350002, RMNBERIRE TToR i SESRAEFNEFLEAL 3005 AT & R Ok A AL B 2 T

[fEEFAN] ililﬁ;oi(ww ) B B AR A9 , B R T AR A A 3R T AR Ay g 2
ALyl = =), o1, e S U . =% 7 [3]
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H 1236 B HCV K[R8 K 5 i 46 ) 2
HIEYUW FE 25 (direct antiviral agent, DAA) J5J7
DRI ERL, BUR R HCV %2 &G A B % Y
DAAs IBIT T E AR RRAMFED . ik, HCV 3%
T R R A BB LR B IR YT T R A E
PR SL, WA DAAs 23Rz N, LR B
N FH B #8409 A B 25 AH OC 28 AE ( ristance-
associated substitutions , RASs) , T H. AR &AL Hi R
BEIRYT N B 98995 AR I A7 DA As Tiif 24 9878
B, RO KSR 252828 ABRGE B 16 534 4 0 e
JEHLIX HCV B 5 F R A 11 53 A 175 O, [) e AS
FEAT A NS3/4A NS5A Fl NS5B A DAAs 401
J5RASs, VAT f#iZ 0 [X. HCV 35 R B () i A7 FRAE
Ko BRI RARM 2505 00, A HLIX. HCV B B
PG RAMRAL TR B R 7 P AL B AR .

1 #RERE

11— $REC2019 -2022 4E5tie THEdLs”
T REERAEBER HCV-RNA FHPE HCV B Y (R&
1-A7] DAAs J6Y7) LG 130 i, Hih 5 82 i, 4 48
], 4544 25 ~ 88 &, LA LA CHC 2 WifF & Ik
(NRAF R B IR TE G (2019 Ji) Y20 HEM A R
HIV 5§ HAb 251 T4 IR MR TG . 1 B e ek e
WA . ISR -70 CIAFEEH .,

1.2 7%

1.2.1 HCV-RNA fhi# SR LRIk 2 3L R
A BRZ Al HR AL A% BR AR 4R BUAR &, B E L B S
JSnwlFa TR o

1.2.2 RT-PCR K Thermo Fisher Scientific 2% &)
H: 721 RevertAid First Strand ¢cDNA Synthesis Kit ( 5%
5 K1622) EA TG 5 PR S IR S vt
1.2.3 HCV JEH/ A RASs & R0 PCR
HEAT HCV JE K437 RASs Kl . PCR 319 W 1,
P g S k[ 4,7 -8, Hih NS5B X PCR
%A:94 °C 5 min, 94 C 30 s.58 C 30 s.72 C
1 min 35 MEH,72 C 5 min; 5 % 5% —% PCR
MM [A); NS3/4A X PCR 44 % — % 94 C
5 min,94 °C 1 min.55 °C 60 s.72 °C 70 s.35 1F
.72 °C 10 min,%f — % 94 °C 5 min,94 °C 1 min,
52 °C 60 s.72 °C 70 s.35 NE¥,72 °C 10 min;
NS5A X PCR 4544 : 55 —% 94 °C 5 min,94 °C 30 s,
58 °C 30 s.72 °C 2 min 35 MF¥F,72 C 10 min,
%% 94 °C 5 min, 94 °C 30 5,65 C 30 5,72 C
1.5 min. 35 ME¥,72 C 10 min, PCR =¥ 78
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2. 5% WIBRIEEEEI AT LUK Y . PCR 51904
B I AR T AR TR A FRA R
e
®1 HCVEREZTES|YEREFT

PHEK 519485 SIIFAI(5'—3") SR PR

TGG GST TYK CST ATG AYA CYC GMT  SMUTE

GYT TTG A

ENO4  ART ACC TRG TCA TAG CCT CCG TGA A AMIIKLI 377 bp
NSSS3  TAT GAT ACC CGC TGC TTT GAC TCC AC PIIIIE A

NSsBI4! ENO2

NSSAS  GTC ATA GCC TCC GTG AAG GCT C P [
NS3/4AL71 1bF CGA GAC CTT GCG GTG GCA GT HMUTE [

IbR CAG CCG TYT CCG CTT GGT CC SMUKZIT 1018 bp

1bF CAT CAC CTG GGG GGC AGA CACC IAMIE [

1bR GTC AGT TGA GTG GCA CTC ATC AC IR [

1bF1 CAG TGG ATG AAC CGG CTG ATA GC  AMUIE [

NSSAL®) 1bRI GTC TTC CAG CAA GTC CTT CCA CAC  AMUIER 1712 bp
G

1bF2 GCT TCG CGG GGT AAC CAC GTC TCC — AIIE [

1hR2 TIC GCC TTC ATC TCC TTG AGC ACG MR

TCC

1.2.4 JPFIHAT 55087 M GenBank T#k HCV 1b
RIBRUEFE SRR (AJ238799. 1) , K JH Mega. 11 41141
17 NS5B NS5A K¢ NS3/4A X B FFEH H X204

1.3 %itFriE RHY KL,

2 #R

2.1 HCV AR EARSA4HFAE 130 #] HCV YL
HA 102 B FEAS NSSB X 4 38 5l Ty, 97 36 1 7y %
4 78.46% ,NS5B X Bt ¥ 14 PCR =¥ b Bt K/
377 bp, HL UK 45 B WK 1A, PCR 7= 24 I ) 4y
Mo, Hodb 1b 70 ) (68. 63% ), 2a B 30 i
(29.41% ) ,3a B2 5] (1. 96% ) , HoAt 7 51| R A 11
1b BUR HCV JRATIEHEOE Y, 2a B Z ; HCV 1b
2a RIBLFY 3 i Z R THEITFE XL (P >0.05)
(WFE2),

2.2 HCVAREASALF#eX Z AWFRH
HCV JE YL Z F 4R 20l < 55 B Fl =55 % 41, HCV
FLHAUAE 2 N AL P o3 R 22 G FE X
(P>0.05), HCV 1b #f) CHC J§ NZ LT =55 %
AR, HCV 1b B 53R 1b BUTE 2 MER A 7
MERTGIHHFEL(P>0.05) (WE3),

2.3 HCV 1b % NS5B NS5A % NS3/4A X RASs &
AWOL 70 ] 1b WARIEEA T NSSB X A HB 43 1
I WL TA) 958 s T 100. 00% ,70 5345 H
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NSSB FHICTi 24540 £ 5848, 5845 % 100% ; NSSA X 9"
Bk 42 B (PP RN 1 712 bp, WLE 1B), 4
60.00% , H:Hf 28 {6 HY NSSA AH I 2507 i 7%
RAFHK 66.67% ;NS3/4A XY 2 68 15 (=4 K
/N1 018 bp, W 1C) , ¥ 1 W IR 97. 14% , 64 {3
o th NS3/4A AHOCTH 245 7 s R 7AE , RABZ 94.12%
NS5B X % RASs 2% . C316N (70 14],100.00% ) ;
NSSA [X 3 RASs 251, Q54H (17 141],40. 47% ) .
YO3H(8 f41],19.05% ) ;NS3/4A [X. RASs 271 . Q86P
(21 15,30. 88% ) 171V + Q86P (13 1, 19. 12% ) .
V1701 + Q86P (10 i, 14. 71% ) K T721/A + Q86P
(9 B1,13.24% ) (W3 4.5) . H P NS3/4A XA
WR AL = BY RASs AKX A : Q86P (53.78% ) 171V/S
(15.97% ) V1701(10.92% ) X T721/A(10.08% ) ;
NSSA X Z€ 45 45 R 8 & 19 RASs MK Ik b Q54H
(60.00% ) . YO3H (33.33% ) ; NS5B [X. 58 715 Jii H 45
Bk C316N(100.00% ) .

F2 1026l HCV BpEREETES TR, BRR(%) ]

R Wy A # i X p
1b 46(71.88)  24(63.16)
2a 18(28.12) 12(31.58)
3.72  >0.05
3a 0(0.00) 2(5.26)
itk 64(100.00)  38(100.00)

£3 HCVERTREFRFHIHEREIE(%) ]

o . HCV F[F W7 2 »
1b 2a 3a
<55 %4 38  22(57.89) 14(36.84)  2(5.27)
=55 %41 64 48(75.00) 16(25.00) 0(0.00) 5.52 >0.05
At 102 70(68.63) 30(29.41)  2(1.96)
3 itig

AW T #EdL T HCV B G AT 4R AE . LA
1b #Ih 3 2a BIRZ, BLAN T K 3a 1 (2 4],
1.96% ) . X5 FE N HCV A A4 8 1717 Bl 3 A A
0, HCV WAL A e AR T 25 5
(P>0.05), 5E N MMRE SRR, Hd HCV
1b BRI HCV BYLE Z 0T =55 Z A, 2a 1Y
TE 2 AMERR A 8 0L, 2 6 3a B A3 40 A
TE <55 DR A,

H il NSSA (NS5B M NS3/4A X I 2 DAAs i4
JPI R TR S W% DAAs )2 N, A R4 TR I
Jo5 N N FELEAE X NS5A NSSB K2 NS3/4A 411 )
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8 R R T 245 57 5 98 A8, 2% 52 R B0 BE R 9T 1T
gieto-s10-11 - NS5A I ] K| 32 A Daclatasvir .
Ledipasvir , Qmbitasvir , Elbasvir M Velpatasvir 5%, F
B RASs 145 L31M F1 YO3H 248, Hirp 131M F %L
JEXT Ledipasvir i 2, XF Daclatasvir 7] 8 Mif 24, 1fij
Y93H X} Daclatasvir , Ledipasvir 1 Qmbitasvir ¥4 B i
i 25, HS8P F1 P58S = 4} X} Daclatasvir [if 24,
Q54H F % & Daclatasvir 1 ABT-267 [t 258 ; 4
W% o HCVIb % NSSA AH G iiif 25 {7 £ 58 75 %
66.67% , it & T I A 3F % HiLIE /K 46. 0% |
22.4% HEM LA ES5 R REZ HCV P HLS3A5 f 3
B2 5T B NSSA X K E R Q54H
(40.47% ) YO3H(19.05% ) , H ' YO3H 275 it
=T SUN S5 HH 19 6. 6% (15. 5% M55, It
AP AR B2, ABFFEARKG I Y L3 1M 28728 A6t i)
BCA 2748 R Q54H + YO3H P58S + YO3H,, X SLHK &
AL AR NGO B 25 W97 R s b A i T
P

A TNSSBEX T 7 4 L P 25 5, MRS 00 bp Marker, + 4 BH X5 I/ 4377 bp,
g B X B NSS AR 5 7 1y v, 3k 25 55, M2 000 bp Marker, + 4 B4 X 18
KN KT 712 bp, =2 B X BB CNS3/4 ALK 4 1 7= ) 1 9k 25 S MR 2 000 bp
Marker,+ 4 FHEXF I8 KN A1 018 bp, A B IR
FE1 #BrHCVEEARNSSB, NS5AFINS3/4AX L
HLRT-PCRA= 4 LTk 45 21

NSSB 1 il 7] 5 2 A0 45 4% 28 I A5 i 1 5+
Sofosbuvir A1 F #% 1 25 2B 4 B 1 i 57 Dasabuvir,
RASs EZ 445 S282T . C316N %, Hirp S282T &
AT =5 B TR 24 057 5, C316N B 2 5 B s A
RIR BN R T2 A BRI 2z —1 ) AR BF g
HCV 1b WA NS5B X1 C316N & 100. 00% , ¥k
KB S282T , X 5 [H P A A SR IE T — 5k, i HCV
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C316N HIEFE A 5 HCV-796 1697 MW A5
TG B B S A DG $ROR B R % 20 5
B 2y R RS 25 AR T BB

F4 685l HCV BU 3 NS3/4A MHZAHHE RGN [ n;

BAE(%)]

NS34A FerAs FEA

(n=68)

V36G + T541 + V55F + Q86P 1(1.47)
Q41H + V55F + 1718 + Q86P 1(1.47)
D79N + Q80L + V1701 + 171V + Q86P 1(1.47)
V1701 + 171V + T721 + Q86 P 1(1.47)
Q8OL + 171V + Q86P 2(2.94)
T721 +171V + Q86P 1(1.47)
V1701 + T721 + Q86P 1(1.47)
V36D + Q86P 2(2.94)
V1701 + Q86P 10(14.71)
171V + Q86P 13(19.12)
T721/A + Q86P 9(13.24)
Q80S + Q86P 1(1.47)
Q86P 21(30.88)

TS5 42 ) HCV B NSSA TAAMEXRTER (0 B

FE(%)]
NSSA ZEAE 251 FEAK(n=42)
Q54H 17(40.47)
P58S 1(2.40)
Y93H 8(19.05)
Q54H + Y93H 1(2.40)
P58S + YO3H 1(2.40)

NS3/4A 1l 7] F 24 Telaprevir, Roceprevir
ITMN191 SCH900518 } TMC435 45, 3 %% RASs 13
& V36G ., V55F , 171V/L ., T721/A/L . Q80N Q86P .
V170A/T J M175L %, Hirh v36 \V55F K& V170A/T
5 Telaprevir, Roceprevir M 24§ # 3¢, MI175L 5
Boceprevir Tif 25 41 5, Q80N 5 TMC435 iif 24 A 5%
%[7,10] .

AWFSEH HCV 1b %I NS3/4A T 24540 56 07 5 %%
AR 94, 12% , 3k 1y T [ P9 28 3 400 R GH 1
38.33% ., 68 fiil HCV TUFEACH NS3/4A X LUK A58
R FE, A iA HE R, WETE Q6P B R,
NS3/4A X RASs 3= % 4 K- BE i 25 19 42 5,
V36L . T54S, Q80P VI701 %5, A K6 1 B B it 24 1Y
FHEAR T AI56S K RIS5QY7 10 LA 5 it 25 Bk A 5
R IS S 15 23 1 OSB3 75 245 ) 1) 52 W) 30 75 i —
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ST, AN, AR PR EIL T HCV 1h RI%

PSR A e B R AR T 24 5 A8 6 kIR A : C316N

(100. 00% ) . Q54H (60. 00% ) . Q86P (53. 78% ) .

YO93H(33.33% ) M 171V/S(15.97% ) , XHE/RiZH

X HCV 1b A5 N DAAs B I6 7 B X L

AL AR AR DGR 24 5 R T T R A A 2 i 24

A

25 TR LT R S PR ER IR T HOV 2

LA 1b Bl 220 BIKZ 3 UL H A2

FIHY 1b BYAFAE R IR 256 /5872, DAAs HLJ 7

RIS, T ZE AT B A F RASs By ARG, 741 2
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