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Letters to the Editor
Changes in the Antigenicity of a Hepatitis B Virus Mutant

Stemming from Lamivudine Therapy

Lamivudine, the negative enantiomer of 29-dideoxy-39-thiacy-
tidine, is a reverse transcriptase inhibitor for both human immu-
nodeficiency virus (HIV) and human hepatitis B virus (HBV) (4).
Its application has so far resulted in a reduction of serum HBV
DNA in chronic carriers and also improved liver functions (6).

Emergence of mutant strains with decreased sensitivity to
lamivudine has been reported after prolonged treatment (5, 7,
9). Most of these mutations have been identified in the cataly-
tic region of the HBV DNA polymerase, in particular Met552Ile
or Met552Val in the conserved Tyr-Met-Asp-Asp (YMDD) mo-
tif (1). Although the entire coding region of the viral surface
antigen (HBsAg) is contained in that of the HBV DNA polymer-
ase, the YMDD motif (located in domain C) does not overlap the
antigenic “a” determinant of HBsAg (positioned in the variable
linker region between domains A and B of the polymerase) (3).
While altered antigenicities have been shown for mutations in the
“a” determinant (amino acid residues 124 to 147) (2), it is con-
ceivable that concurrent amino acid substitutions in HBsAg from
lamivudine-related mutations in the YMDD motif should not
lead to changes in the antigenicities of the mutants (8).

We have recently reported an HBV strain related to lamivu-
dine treatment, which carried an unusual amino acid substitu-
tion in the conserved “a” determinant of HBsAg (Gly130Asp)
independently of the YIDD mutation detected in the same
virus (9). This virus also carried a pretreatment Gly145Arg
HBsAg mutation. To investigate the changes in the antige-
nicity of this HBV mutant, three mutant genomes (Gly130Asp,
Gly145Arg, and Gly130Asp/Gly145Arg) were generated by site-
directed mutagenesis (QuickChange kit; Stratagene). The wild-
type HBV genome, used as the template for the mutagenesis,
was cloned into the mammalian expression vector pcDNA 3.1
(Invitrogen) in a replication-competent form (10). The mutant
constructs and the wild type were then transiently transfected
separately into mammalian HepG2 cells (Lipofectin reagent;
GibcoBRL), and their antigenicities were measured by com-
mercial antibody-based kits (Auszyme and Ausria; Abbott Labo-
ratories). In addition, the transfection efficiency was measured by
the luciferase activity (Turner Designs Instrument) expressed
from the cotransfected plasmid pRL-CMV (Promega) carrying
the firefly luciferase reporter gene. Cultures of cells transfected
with similar efficiencies were selected for the measurement of
antigenicity. The liquid hybridization assays (Genostics; Ab-

bott Laboratories) were chosen to quantitate the amount of
HBV DNA in the culture of transfected HepG2 cells. Culture
supernatants with comparable amounts of HBV DNA (pico-
grams per milliliter) were assayed for the reactivities of a
particular HBsAg to Auszyme and Ausria kits. Changes in anti-
genicity were represented by percent reactivity of a particular
HBsAg mutant compared with the wild type. Our results dem-
onstrated similar magnitudes of antigenic changes in single and
double mutants compared with the wild type (Table 1).

Our findings therefore reveal antigenic changes in HBV
mutants that emerged from lamivudine treatment. The signif-
icance of the observed altered antigenicity of the Gly130Asp
mutant is further supported by its recent detection in a vac-
cinated Singapore infant and in several other apparently
healthy individuals who were HBsAg negative but anti-HBc
immunoglobulin G positive (unpublished observation). Closer
monitoring would therefore be required for this new class of
lamivudine-associated mutants, as they are less sensitive to
lamivudine and also may escape vaccination or detection due
to changes in their viral antigenicities.
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TABLE 1. Altered antigenicity in lamivudine-related HBV mutants

Mutation
Auszyme

(monoclonal)
(A492)a

Ausria
(polyclonal)

(cpm)b

HBV DNA
(pg/ml)

Antigenicity
(%)c

None: wild type 1.760 1,650 3.00 100.00
Gly130Asp 0.008 130 2.30 1.90
Gly145Arg 0.005 195 2.30 0.40
Gly130Asp/Gly145Arg 0.037 120 2.80 1.80
None: nontransfected

cell culture
0.000 130 0.00 0.00

a Average for two independent transfections; cutoff was calculated to be 0.050.
b Average for two independent transfections; cutoff was calculated to be 155.
c Remaining reactivity to Auszyme or Ausria compared with the wild type,

after normalization for HBV DNA amount and luciferase activity.
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