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[ Abstract] Objective Analysis of the association between hepatitis B surface antigen (HBsAg) clearance and amino
acid mutations in the pre-S/S region of the hepatitis B virus (HBV) in a cohort from Wuwei city, Gansu province.
Methods A cohort of chronic hepatitis B (CHB) infected individuals was established at the Wuwei City Tumor Hospital
in Gansu province during August 2018 and December 2022. Follow-up continued until December 31, 2022, with
individuals who cleared HBsAg designated as the case group and those with persistent HBsAg positivity as the control
group. Serum samples collected at baseline were subjected to next-generation sequencing (NGS) of the HBV pre-S/S
region. Amino acid mutation rates and complexity were calculated. A sparse logistic regression (SLR) model was
constructed to analyze the association between HBsAg clearance and amino acid mutations in the HBV pre-S/S region.
Results A total of 171 patients with complete genotype C sequences were included, with 23 in the HBsAg clearance
group and 148 in the persistent positive group. The average mutation frequency (Z = 2.881) and complexity
(Z = 3.255) in the S region were significantly higher in the HBsAg persistent positive group than in the clearance group
(P < 0.05). Mutations at 121 amino acid sites showed statistically significant differences between the two groups (P <
0.05), with 20 sites identified as effective mutation sites. Except for site H132, all other sites showed higher mutation
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rates in the HBsAg persistent positive group than in the clearance group (P < 0.05). An SLR model identified six
characteristic indicators significantly associated with HBsAg clearance: HBV DNA, Sn 271, Sn 399, Sn 194, P 121,
and Sn_397, with HBV DNA having the highest contribution. Conclusions Changes in amino acid sites in the HBV pre-

S/S region may influence HBsAg clearance. The application of the SLR model provides new insights for precision

treatment of CHB.

[ Keywords] hepatitis B virus (HBV); hepatitis B surface antigen (HBsAg) clearance; pre-S/S region; next-generation

sequencing (NGS); sparse logistic regression (SLR)
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Table 1 Analysis of basic characteristics of patients with HBsAg clearance and persistent positivity

ALB/
(mg/dL)e

HBV DNA

T P/ Gt/ b
7 Ttk LY

ALT/(U/L)¢

AST/(U/L)e  TBIL/(mg/dL)e  GGT/(U/L)e AFP/(ng/mL)e

HBsAgli b (n=23)

17(73.9) 47.8+102 4(17.4) 48.6(46.7, 51.3) 43.4(30.2, 64.1) 29.1(24.0, 41.7) 17.00(14.0, 22.1) 33.0(23.0, 36.1) 2.1(1.6, 3.6)

HBsAgFFEERATE (n=148) 76(51.4) 39.0+11.7 121(81.8) 48.2(45.2, 50.5) 42.1(27.5, 71.0) 32.5(23.7,48.0) 16.1(13.2,20.2) 23.5(15.8,44.4) 2.7(1.7,4.0)

Zl 4.084 3.459 41.939 1.089

PE 0.046  <0.001  <0.001 0.276

1.089 0.487 0.801 1.340 1.216

0.906 0.626 0.423 0.180 0.224

Wra bt b X+ 55 ¢ M(Pysy Prs)o

22 HBVATS/SEAXEBMELIMESA(A 1)

FEHT S/S X439 S XL Hi ST X, #i S2 X (] 1A),
L HBsAg i bk 41 5 RF 2 B P 41 2 18] [ °F 3 R
AR, HBsAg FREEBHME 2 S X R IR T3 =A%

B 2 T E B 4H (7=2.881, P<0.05), Fi S1 X (Z=
0.765) 5 B S2 [X (7=0.954) *F- 35 5 A5 4 % AE 2 4.
8] Z S T4t it 2 = L(P>0.05, B 1B-D) .

A
HBV H{S/SIX (1-400AA) .
’ HISTIX (1AA-119AA) ‘ AIS2[X (120AA-174AA) ‘ SIX(175AA-400AA)
B i ST X C T S2 X D S X
1.0 ___P:ﬂ 1.0~ _P=0446 1.0 -
0.8 0.8 0.8}
=9 [ -3 -
5 06 5 06} go6p L7000
= =g =
i 0.4 04t o 04+
o2 Kool Kozl
i ————
HBsAg HBsAg HBsAg HBsAg HBsAg HBsAg
FREEPHE HER FRE: e TR FRE: e R

VE: A: HBV 1 S/S X %4 (AA: % 32 ) ; B~D: HBV DNA A S1 X (B). A S2 X (C). S [X (D) % it % 5 & 58 4% 47 2 R L 1] L .

& 1

HBsAg & R4 5 #4144 HBV DNA 4 i [ % 5 R R A8 4 3¢

Fig. 1 Frequency of amino acid mutation encoded by HBV DNA in HBsAg clearance group and persistent positive group
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Fig. 2 Comparison of amino acid differential mutation sites between HBsAg clearance and persistent positive group
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Fig. 3 Amino acid complexity encoded by HBVDNA in HBsAg clearance group and persistent positive group
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Table 2 Performance indicators of logistic regression and sparse logistic regression
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Fig. 5 SLR model contribution metrics
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