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Evaluation of the escape mutant of the hepatitis B virus as a minor strain in
mother-to-child transmission
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The frequency of the G145R mutant as a minor as well as major strain was
approximately 25% in children who were infected due to immunoprophylaxis failure. HBeAg positivity
and high viremia were closely related to the detection of the G145R mutant as a minor population in
patients without a history of HB vaccinations, HBIG, or antiviral treatment. Although the G145R
mutant as a minor population was detected in pregnant women who were HBeAg-positive and had a high
viral load, none of the infants born to the mothers infected with the G145R mutation showed
breakthrough infection. Thus, the pre-existence of the G145R mutation as a minor population in
mothers does not always cause immunoprophylaixs failure after birth. However, treatment with
nucleotide analogues for HBV carrier pregnant women, based on an HBeAg-positive status and the level

of HBV DNA, should be encouraged to reduce the risk of breakthrough infection.

B HBIG S minor clone



1)1986 B
B
(HBV)
HBs (HBIG)  HB
HBV
90 10

breakthrough infection
breakthrough infection

HBs
[1]
2) HBV
10-20
(major clone)

(minor clone)

minor clone
S B
breakthrough infection

1) 2007 2015

HBV HBV

2) HBV DNA
HBV DNA conventional

PCR[2] Locked

Nucleic Acids (LNA) probe

real-time PCR G145R

(nucleotide position at 587: G-A)

Real time PCR primer(2 ) LNA
probe [31
Forward 1: CCATGCAAGACCTGCA (nt 512-527),
reverse 1: GATGATGGGATGGGAATACA (nt
599-618); (amplicon size: 111 bp), forward
2: CTCTTGTTGCTGTACAAAACC (nt 559-579),
reverse 2: AGGCCCACTCCCATAG (nt 638-653);
(amplicon size 99 bp), LNA-based probes
(nt 582-591) Probe-G (wild-type
sequence); 5 -FAM-CGGACGGAAA-IBFQ-3" ,

Probe-A (mutant-type sequence);
5 -HEX-CGGACAGAAA-IBFQ-3'  (Integrated
DNA Technologies, Coralville, lowa). LNA

LNA
probe PCR
HBs deep
sequencing(Roche GS junior sequencer)
[3]
HB HBIG
B A 126, M=53,

1-50 median 17 , genotype A=1,
B=15, C=110, HBV DNA: 2.1-9 log copies/mL,

median 5.3, HBeAg =75
B 25 ,M=11, 1-13
median 5 , genotype B=1, C=24, HBV DNA:
2.5-9 log copies/mL, median 8.5, HBeA
=22 HBV ( 31,
21-39, median 31 , HBVDNA: 2.1-9 log
copies/mL, median4.6, HBeA =14)
LNA probe PCR A 13
(10.3 ).,B 6 24 G145R
A
G145R  minor clone
B 6 2 G145R
major clone HBeAg HBV
DNA G145R
A LNA probe PCR 13
7 deep sequencing
3,434-10,048 G145R
0.25%-4.10% (median 1.11%)
B LNA probe PCR G145R
major clone 4 deep
sequencing
7,164-18,523 G145R
0.54%-6.58% (median 0.76%) LNA
probe PCR 18 deep
sequencing G145R
10 0.1
C 31 4 12.9 LNA
probe PCR G145R  minor
clone LNA probe PCR
HBeAg HBV DNA 7.8 log
copies/mL 1 G145R
PCR 4
3
2 2
3 HBsAg
HB HBIG



HBV 10 G145R
minor clone HBeAg
G145R
G145R
24 major clone
HBIG  HB
G145R
HBeAg
PCR
deep sequencing
HBV A 10
G145R minor clone
3
2
G145R
2
HBV
breakthrough infection
[4.5]
HBV 10
G145R
G145R HBe
G145R
G145R

breakthrough infection

G145R
S G145R
HBV

HBV

PCR
HBV

HBV
breakthrough infection

Hsu HY, et al. (1997) Surface gene
mutants of hepatitis B virus in infants who
develop acute or chronic infections
despite immunoprophylaxis. Hepatology
(Baltimore, Md) 26: 786-791.

Komatsu H, et al. (2012) Hepatitis B
surface gene 145 mutant as a minor

population in hepatitis B virus carriers.
BMC research notes 5: 22.

Komatsu H, et al. Evaluation of the G145R
Mutant of the Hepatitis B Virus as a Minor
Strain in Mother-to-Child Transmission.
PLoS One. 2016;11:e0165674.

European Association for the Study of
the Liver (2012) EASL clinical practice
guidelines:  Management of chronic
hepatitis B virus infection. Journal of
hepatology 57: 167-185.

Terrault NA, et al. (2016) AASLD
guidelines for treatment of chronic
hepatitis B. Hepatology 63: 261-283.

25
HB
Mebio 35 Page88-95. 2018.
Komatsu H, et al. Pediatric hepatitis
B treatment. Ann TranslIMed. 2017;5:37.
doi: 10.21037/atm.2016.11.52.

Tsunoda T, Inui A, lwasawa K, Oikawa M,
Sogo T, Komatsu H, et al. Acute liver
dysfunction not resulting from
hepatitis virus 1in immunocompetent
children. Pediatr Int.
2017;59:551-556.

doi: 10.1111/ped.13249.

I .58
Page1519-1522. 2017.
.49  Pagel629-1633.2017
. , . HB

262  Pagel353-1358. 2017.
B
40 Page564-567.2017.

, . B
58  Page27-34.2017.

Komatsu H, et al. Evaluation of the
G145R Mutant of the Hepatitis B Virus
as a Minor Strain in Mother-to-Child
Transmission. PLoS One.
2016;11:e0165674.
doi:10.1371/journal .pone.0165674.

Komatsu H, Inui A. Chronic hepatitis B
in children in the United States and
Canada: international origins place
the disease burden on children even in
the era of universal vaccination.



21

22

23

Transl Pediatr. 2016;5:1-4.
doi:10.3978/] .issn.2224-4336.2015.12
.08.

s - HBV
HB
. . 28 Pagel79-183.
2016.
9’ 7 - B
57 Pagel101-1106. 2016. DOI
10.18888/J00639.2016357541.
. 48
Page843-845. 2016.
9’ 7 - B
.31 Page339-344. 2016.

DOl 10.19020/J01937.2016206717.

s, B

. 79 Page517-521. 2016.
Komatsu H, et al. Lack of infectivity
of HBV in feces from patients with
chronic hepatitis B virus infection,
and infection using chimeric mice. BMC
Res Notes. 2015;8:366. doi:
10.1186/s13104-015-1337-z.
Komatsu H, et al. Hepatitis B virus
infection in children. Expert Rev Anti
Infect Ther. 2015;13:427-50. doi:
10.1586/14787210.2015.1019867 .
Iwasawa K, Inui A, Tsunoda T, Kondo T,
Kawamoto M, Sogo T, Komatsu H, Fujisawa
T. Hepatitis B (HB) immunoglobulin
plus HB vaccine for intrauterine HB
virus infection. Pediatr Int.
2015;57:401-5.
doi: 10.1111/ped.12528.
Komatsu H, et al. Transmission route
and genotype of chronic hepatitis B
virus infection in children in Japan
between 1976 and 2010: A retrospective,

multicenter study. Hepatol Res.
2015;45:629-37. doi:
10.1111/hepr.12396.
, , B
IFN 73
9
Page685-691. 2015.
, Genotype A B
genotype
C HB
. 56  Page675-677.
2015. DOl 10.2957/kanzo.56.675.
, , B

. 68 Page2631-2635. 2015.

24

25

¢y

@

®

*

. . AT Pagel187-1190.
2015.
, . B .

44 7  Page26-27. 2015.

. 47  Page582-585. 2015.

2
Komatsu H, et al. Evaluation of the
G145R mutant of the hepatitis B virus
as a minor strain in mother-to-child
transmission. 34" European Society for
Paediatric Infectious Diseases. 2016.

B

G145R minor

clone 52
2016

KOMATSU, Haruki

80424711

TATENO, Akihiko

10138993

INUI, Ayano



