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Hepatitis B virus mutations during mother-to-children transmission: a preliminary study
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[Abstract] Objective To explore the mutations of hepatocellular carcinoma (HCC)-related hepatitis B virus (HBV)
during mother-to-child transmission, so as to provide theoretic evidence for prophylaxis of HCC from the very beginning.
Methods A total of 413 HBsAg-positive mothers and their newborns were enrolled in this study. Serum HBV DNA levels in
maternal peripheral blood and cord blood of the newborns were measured using real-time quantitative PCR. Nested PCR
together with cloning and sequencing methods were applied to examine the HCC-related HBV mutations in the preS and basal
core promoter regions of HBV genome. All the newborns received standard HBV vaccination. Of the 413 newborns, 104 were
successfully followed-up 7 months after birth, and the HBV mutations were examined if their circulating HBV DNA was
detectable. Results Of the 413 newborns, 41 (9. 9%) had HBV DNA level >>10° copies/mL in their cord blood. Four (3. 8%)
of the 104 newborns who were successfully followed up had circulating HBV DNA level >>10° copies/mL 7 months after birth.
Compared to mothers without HBV trans-placental transmission, those with HBV trans-placental transmission had no increase
in HBV mutations in the basal core promoter region. However, the viral mutations containing T2898G/C, C3000T, C3116T,
T31C, and T52C in the preS region of HBV subgenotype C2 significantly increased the risk of HBV trans-placental transmission
(P<<0. 05). The frequencies of the HCC-related mutations in the preS and basal core promoter regions of HBV genome were

not significantly different between maternal peripheral blood and the cord blood of the newborns. Importantly, the HCC-related
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mutations were rarely found in the HBV-positive infants at 7 months after birth. Conclusion The HBV mutations in the preS

region of HBV subgenotype C2 may affect the trans-placental transmission of HBV. However, the quasispecies of HCC-related

HBV mutants have no advantage in causing chronic HBV infection in infants. The HBV mutants which can promote HCC are

selected during the long term chronic infection,

[Key words ] hepatitis B virus; hepatocellular carcinoma; variation (genetics) ; vertical disease transmission
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B REA LR A 1 LLBCR L o K. itk
B0 449 Ay UM A, 565+ A 365 /K HE () 2 0. 05,

%1 HBV EEZ Enh ][ /BCP/PreC & PreS X 45| #15 1
Tab 1 The amplification primer sequences of the Enh [ /BCP/PreC and PreS regions of HBV genome

Region DNA sequence ( from 5'to 3" Position Length (bp)
Enh |l /BCP/PreC
BCP-1S TCGCATGGAGACCACCGTGA 1 604-1 623 873
BCP-1AS CCCACCTTATGAGTCCAAGG 2 457-2 476
BCP-2S CATGGAGACCACCGTGAA 1 607-1 624 470
BCP-2AS ATAGCTTGCCTGAGTGC 2 059-2 076
PreS
PreS-1S AAAATTAATTATCCTGCTAGG 2 627-2 647 858
PreS-1AS GAGAAGTCCACCACGAGTC 251-269
PreS-2S TTTACAACTCTGTGGAAGGC 2 T47-2 766 724
PreS-2AS GAGTCTAGACTCTGTGGTATTGG 233-255

HBV: Hepatitis B virus

2 # R
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4.8) %, R DAL R (402 444 7 97, 3%, BN
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(21. 2%)#i-HBe A,

2.2 RHEBMER

2.2.1 ®w HBV g WEEHRE N 41 Bl
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copies/mL) ({7 fA A1 Ja] il v, BRI i 37 . s

R4 A1 HBeAg DERC 5, 2 p il i i 41 5158 4= )L
[ 1 HBYV DNA BAE(HBV DNA 7KSFE<<10° cop-
ies/mL) Pt A1 il I Hh s 7 BE PR R A . X B T 51
Lo X JE 30, BCP X Hh (14 75 S5 19 2 1] 1) 25 5% o 46
e . B C2 B WA preS X,
T2898G/C.C3000T, C3116T, T31C H1 T52C ix &
An S osin i HBV B g iy XU (P<C0. 05), 1fif
G2859A NP 2 (P<C0. 05) , HAREHE L3k 2.,
2.2.2 HBV X HEH# NI REFXZE  HEREVIF]
(4 104 5] 7 A~ A %L, SR B 4 4] HBV FHPE
(HhJE . HBsAg fHA4: H HBV DNA>=10° copies/
mL) o JE R v RE I e, A8 A DR A AR A5 s e 2
19 H B YL TR, 2 1)y oAt & R T 3 HBV B142
et . H4IX 2 X K A B BAR R G RE 1™ 1 A1 A I
BAE LI I, 7 A 8 2 LA A i b HBV 2 (]
preS X s 75 . 5 B2 W R AR R 51 (B2-wild
type) , C1 LAY B A4 # P 31 (Cl-wild type) , C2 E#Y
B 2R 03 (C2-wild type) s LA Sz A NCBI F %5 /it 8
A7 JE 5] AF100309, AB074755,X04615 — @ i#E47
ST T SRR D RWL A preS X, P2 A4
i 584 LA i HBV B [R5 R 97. 85 % ~
100 %, #7 A= JLIBF 4 1 5 7 A~ 3 % 22 L Ab A ot o
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%2 HBVAESEEA preS RERS5 HBV B HRL

Tab 2 HBYV mutations in preS regions of HBV genome and HBV intrauterine infection

Subgenotype B2 Subgenotype C2
Non-HBV HBV Non-HBV HBV
Mutant site intrauterine intrauterine OR(95% CD Mutant site intrauterine intrauterine OR(95% CD
infection infection infection infection
(N=21) (N=17) (N=20) (N=20)
nt. 2859 nt. 2859
A A 8 0 <1.00 @b
C C
G 21 17 1 G 12 19 1
T T
— 0 1
nt. 2898 nt. 2898
A A
C C 0 2 >1.00 b
G G 0 3
T 21 17 1 T 20 15 1
nt. 3000 nt. 3000
A A 1 1
C 21 17 Js C 19 13 1
G G
T T 0 6 >1.00 b
nt. 3116 nt. 3116
A A 1
C 21 17 1 C 17 9 1
G G
T T 3 10 6.30(1. 37-28. 86) =P
nt. 31 nt. 31
A A
C C 3 11 6. 88(1. 48-32. 01) =P
G G
T 21 17 1 T 15 8 1
— 2 1
nt. 52 nt. 52
A A
C 19 17 1 C 3 10 5.56(1.20-25. 71) @b
G G
T 2 0 T 15 9 1
— 2 1
HBV: Hepatitis B virus. #:P<C0.05; ": The Fisher’s exact probability method is adopted
2.2.3 HCCAIx HBV REA#HLEFFWHE  CI653T, T1674C/G, A1762T/G1764A, G1799C,

#% KRR )L I HBYV DNA FAM:R 41 X711
HNE L G A LI LA K 4 4% 7 4> H %)L HBV
PRSI M 3647 T 5 B T K47 F HBV BCP
DX A preS DX F 2 14 40w Ji8 A OC HBV 48 20 7
B2 AR LB 0 A 22 LA R I ) o A i L . 45
RAEFL WA B2 h, 5 HCC %5 Y) M 56 1948 5, 4n

G1896A.C1T/A.preSl EIF L T 58745 preS2 #d
REE T F 57 preS B SAEAE T 7 IH A1 A il A
AR LI AR b AR 7 A4S 822 LA A I A s
WA EE . ZERERE R C2 H, C1653T, T1674C/
G.T1753V, A1762T/ G1764A, G1896A, G2946A
CIT/A.preSl UG T5378 i If % i 1 2 A8 Fil
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Fig 1 Phylogenetic analysis of HBV from the No. 1 mother-child pairs (A) and No. 2 mother-child pairs (B)

M: Maternal peripheral blood; U: Umbilical cord blood; C: 7 months old baby peripheral blood
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HBV A5 53] S i 43 e A% b 28 ey i v, (HL3X

Tt 5 A2 (A R A TR U AR AH LA 55 F A A LR P
BURGL . AR EF A B SR R ) HBY B Ik
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