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Abstract: Objective To clarify the long—term evolution of hepatitis B virus (HBV) quasi—species in HBsAg
asymptomatic carriers in Long’an county, Guangxi. Methods ELISA was used to detect serological markers of HBV. Viral
loads were measured by real time PCR. HBV DNA was exiracted from serum by kits. The whole HBV genome was amplified
using nested PCR and amplicons were sequenced by next—generation sequencing (NGS). These sequences from NGS were
analyzed by the software like Mega. Results =~ Serum samples were collected from 9 HBsAg asymptomatic carriers in Longan
County, Guangxi at 4 different time points in 2004, 2007, 2013, 2019 or 2020. A total of 23 serum samples and 309 full-length
gene quasi—species sequences were obtained, with an average amount of (0.18+0.07) G sequencing data for each sample.
Genotype of 55.54%(5/9) the studied subjects underwent genotype conversion during the long—term evolution process of HBV
quasi—species, and the genotyping results of the phylogenetic tree in the PreS/S region are in perfect agreement with the results
of the whole genome analysis; recombinant B/C, 1/C were found; the Sn ranged from 0 to 0.37 and the genetic diversity ranged
from 0 to 0.11, respectively. A total of 21 special single nucleotide/amino acid mutations (7 in the S region, 2 in the X region, 3
in the PreC region and 9 in the BCP region) and 6 deletion mutations were detected, multiple mutations were found and no drug
resistant mutations were found; 77.8%(7/9) of the HBV strains carried by the subjects in 2004 had double mutations at ntl 762
(A—T) and 1 764(G—A) and a stop mutation at ntl 896(G—A); HBV mutations can be restored from the mutant type to the
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wild type and (or) vice versa without antiviral drug pressure, and The evolution rate of HBV genome was 2.03x107°~3.50x10°.

Conclusion

HBV genotype, recombinants, genetic complexity and diversity of HBV quasi—species can change over time

during in natural infection. The transformation between HBV mutation type and wild type reduces the value of predicting

clinical outcomes by genetic types and related mutations to some extent. The HBV genome evolution rate of asymptomatic

carriers of HBsAg in Long’an County is very high.
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B R GEHEALHT . Note: A. The phylogenetic tree of the whole genome sequences of study samples YN358, TM188, TS055, DM209, and TMO083; B. The phy-
logenetic tree of the whole genome sequences of study samples WB227, YH514, DM736, and TX463.
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Table 1 Summary of mutation detection results of study specimen
FEA GRS PreC BCP
Sample ID GI862T G1896A  GI899A  Cl673T TI1753C T1753G A1762T G1764A C1766T T1768A C1799G A1846T
TMI88 2004 - - - - - - 1-1 1-1 - - - 1-1
2020 - 32-38 - - 38-38 - 38-38  38-38 - - - -
TMO83 2004 - - - - - - - - - - - -
2013 - - - - - - 10-10  10-10 - - - -
YN358 2004 1-1 1-1 - - - 1-1 1-1 1-1 - - 1-1 1-1
2013 5 5-5 5-5 - - - 5-5 5-5 5-5 - - 5-5
2019 33 - 33-33 - 1-33 - - 33-33  33-33 - - -
WB227 2004 - 14-14 14-14 - 14-14 - 14-14  14-14 - - - 14-14
2007 - - - - 26-26 - 26-26  26-26 - - - 26-26
2013 - 9-18 4-18 - 4-18 1-18  18-18  18-18 - 2-18 - 10-18
2019 1-1 1-1 1-1 - 1-1 - 1-1 1-1 - - - -
YHS14 2004 - 13-13 - - - - 13-13  13-13 - - - -
2007 - 6-6 - - - - 6-6 6-6 2-6 2-6 - 6-6
2013 3-8 8-8 - - - - 8-8 8-8 - - - -
DM736 2004 - 32-32 - - 12-32 20-32  32-32 32-32 - - - 32-32
2007 - 11-11 - - 11-11 - =11 11-11 - - - 11-11
TS055 2004 1-1 1-1 - - - - - - - - - 1-1
2019 - 11-11 - 5-11 - - - 6-11 - - 4-11  11-11
DM209 2004 3-5 4-5 1-5 4-5 2-5 - 5-5 5-5 - - 3-5 5-5
2007 4-19  13-19 8-19 19-19 - - 19-19  19-19 - - 19-19  19-19
TX463 2004 - 29-29 29-29 - 29-29 - 29-29  29-29 - - - 29-29
2007 - 9-11 9-11 - 8-11 - 11-11  11-11 - - - 9-11
2013 - 15-15 15-15 - 15-15 - 15-15  15-15 - 1-15 - 15-15
BkmE X S (kiR 52 4% Escape mutation) BRI 5878 Deletion mutation
Sample ID  Year C1653T T1674C 119R 123A 126N 129H 131N 133T GI145R ni2849- ni2BS0- n2BAT- 2924 ntd0- 2855
2864 2864 2864 -2972 59  -3050
TMI88 2004  1-1 - - - - - - - - - - - - -
2020 - 4-38 - - - - - - - - - - - -
TMO83 2004 - - - - - - - - 1-1 - - - - -
2013 - - 1-10 1-10 - 2-10  1-10 - - -
YN358 2004 - - - - - - - - - - - - - -
2013 - - - - - - - 45 - - - - - -
2019 33-33 - - - - - - - - - - 5-5 - -
WB227 2004 - 14-14 1-14 - - - - - 14-14 - - - - - -
2007  3-26 - - - - - - - - - - 25-26
2013 - 18-18 - - - - - 18-18 - - - - - 18-18
2019 - 1-1 - - - - - 1-1 - - - - - -
YH514 2004 - - - - - - - - - - - - - -
2007 - - - - - - - - - - - - - -
2013 - - - - - - - - - - - - - -
DM736 2004 - - - - - - - - - - - - - -
2007 - - - - - - - - - - - - - -
TS055 2004 1-1 - - - - - - - - - - - - -
2019 - - - - 2-11 6-11 2-11 - - - - - -
DM209 2004  4-5 - - - - - - - - - - - - -
2007 19-19 - - - - - - - - - - - - -
TX463 2004 29-29  25-29 - - - - - - - - - - - -
2007 7-11 - - - - - - - - - - - - -
2013 15-15 15-15 - - - - - - - - - - - -

T ERAE,

Note: —. No mutation.
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AHIEFE I NGS I 5 B A X ) 74 [ 42 BA %1 HB-
sAg TCIERIENT & HBV 43k R4 Kb it 474047,
FE R IR, fE HBV [ SR YL FR rf , HBV JE K U A
AT AR i RN A M N 22 REPE R IS (1] A=
PR 5 ok IR D ER ZH AR (B/C L 1/C) s HBV JE R 58725 71 Al
S A Y A] R R 4 5 B A B HBsAg T IR 455 4 A
HBV 3t R 41 o AL R AR &

HBV 3 PR 78/ 789 J 2] %o ol 52 YA 7 7 AL
I O A i S, RN A ek T S e HBV L
FEFPUR BEIRIT A, AWFSE & BLAE HBV [ SR
Yt FErh  HBV JE R BRI 144 1 & et fn 2 0
P T Bl ] 1) & AR 0 . AT RE A R K& HBV A9 5 B
R AW, LU HBY ZEPUR B 209 R e 5 &
J1 R AW kA AR S, S ECHBY AE [ — 15 RN
iR 17 5 119 2 S, 3ok 48 2 S 7 K T A ot R ol i A
B 2 N T HE R R A AR . 5 A —A AT B A R R R
XL HBsAg Jo Al R A5 A7 5 1A (] g 17 37 119 56 PR 78 s
S FRRERE , 5 5 AR A A [) 3 PR AU/ R £ R R
FiCE AR SE 4, S BUAR N 22 B e S a2 AR Y R

5T IE PreC X 1 896 i % 1 iR BV £F5 28 {3/ %5 )
T TGG 2748 & 11 %W F TAG, 5] HBeAg A3
IR ARG AE S IX KB T Fh G e kit 2 A, S X SR AR
GRS == VAR ) By S E ANt P e S L A
WA B A, LA Y o B AR B R SO IR 52 M
BCP [X 1Y A1762T/G1764A X2 7% B il JiF 98 % A= K% i
R KU1 AR BIF 5 2% 0 HBY 35 PR 5 785 50 1 B 4= 251
A AH B4 X R A B T A4 BCP (ntA1762T/
G1764A) WHALTY, PreS fift 2Kk 5 48 bR B Gy 35 A & A= I
T R R A A WF9T B 1 26 98 A8 S s o 15 A
o WHGE , PUREEIR YT A F 3L PreC X I BCP X
GRASHVIRIE Jy B LE R A 2735 A BAE HIV H ARG ik
Firh, AT AGHRE Y HIV I 25 BRTE IR 259 6 ) T W mT ik
SRR, AR R ILRT X 2558748, 5
SR AR A THOREEIRYTTIE DUAAT .

HBV 3 R A 2 8] 1) f 22 5 8 HBV st 2R
LR R Z— 2 Fhag 2 F DL Y 5L R AR
EHY HBV B MRIR A IR YL i ] o | A (] 5 R U 5 ik 2
B) 35 1% {5 B A ™, ARWF5E & B B/C EEALIA \1/C
G144, H ATAS ) 35 P A 2 ) 4 2 ML o A T 48 L (H
X E AR TP BT 45 AR 00 1 3553 A LA T
SEERAE R 5 ) 32 B R AT AR,

WF5E &I HBV 4L 255 107° 70 A58 HBV
KN 2H HE AL % K 2.03x107°~3.50x107, HBV #k{k R4
1 A BE SE T NGS5 AR I K BB BT 1

LR GE AT

AHFFEHR]H NGS W 74 AR X HBV 4K HERN 7 571
AT ATH AT R I, 76 HBV [ SRR FErh  HBV 5
PR R H ZEL A | HE R A2 2=k A 22 A T Bt ek ] & A= i
AR s HBV J PR 58 A5 R F B A= R0 o] AH B 53, — e Fe
b REARR T R A 2 R 8RR X 5 A8 R T 1ifs PR 245 )= 1Y
WE . PE%E HBsAg TURERHE 4 & HBV JE K 41 i fb
FAR =, HBV AS 7] 51 21 4 76 93 B ot 1% 2 FE 1k S A HE
RS I EEAE N . #1268 NGS it & TAF5E
HBV 4 5 R 2 fEFp 3 5145, o HBV 4241 T —Ff
BT AR B AT B0 7 i HIA T R 228K
FEAR G HE— 2 UESE
CEESESMERE  AUTEHRG O A6 X 5w T
P dfil vpor 18 B2 B 24k (FHE#E S GXTIRB2018-0020) , f %
FEAF B SR AR A TR AT YIRS 2 K S R R 1Y
AR
FERMRAER A EE AR S R
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