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PROTEINS OF HEPATITIS B VIRUSES FROM BRAZILIAN CARRIERS AND
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Summary. — A Western blot assay was standardized to evaluate the antigenic reactivity of hepatitis B
virus (HBV) strains circulating in Brazilian population with antibodies raised against recombinant hepatitis B
(HB) vaccines. In this assay, HBV envelope proteins from infected human blood were detected by antibodies
from rabbits immunized with either of two recombinant vaccines. These were Engerix B (Smith Kline Beecham,
Belgium) containing exclusively S protein particles and TGP-943 (Takeda Chemical Industries, Japan)
containing M protein particles. Forty-seven serum samples, presenting HB surface antigen. (HBsAg) reverse
passive haemagglutination assay (RPHA) titers ranging from 1:32 to 21:4096 after HBV particles concentra-
tion, were tested. Twenty-seven samples were from acute hepatitis cases and 20 were from chronic cases (11
from cirrhotic patients and 9 from asymptomatic carriers). Four HBV serotypes, adw2, adw4, ayw2 and ayw3,
were identified in these samples. Infectivity of these sera was evaluated by HBV DNA detection by polymer-
ase chain reaction (PCR). HBV DNA was present in 62% of samples from acute cases and in all samples from
chronic cases. Despite the differences between serotypes, genotypes, forms of infection, and infectivity of the
samples, antibodies against both vaccines reacted with HBV envelope proteins from all but one sample. In one
sample from cirrhotic patient, only a small protein of unexpected size reacted with TGP-943 antibodies.
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Introduction

HBYV is an enveloped DNA virus that causes acute and
chronic liver disease including cirrhosis and hepatocellular
carcinoma. HBV DNA encodes three envelope (env)

'Corresponding author.
Abbreviations: aa = amino acid; DTT = dithiothreitol;

immunosorbent assay; env = envelope; HB = hepatitis B;
HBV = hepatitis B virus; HBsAg = hepatitis B surface antigen;

ing frame; PRS = phosphate-buffered saline; PCR = polymerase
chain reaction; RPHA = reverse passive haemagglutination assay;
RT = room temperature SDS = sodium dodecyl sulphate; SDS-

proteins within a single open reading frame (ORF) (for re-
view see Ganem, 1996). Each of the three proteins encoded
by pre-S/S region arise from separate translation initiations
at each of three in-frame start codons. The smallest (S) of
the env proteins, encoded by S gene, contains 226 amino
acids (aa) and occurs in glycosylated (gp27) and unglyco-
sylated (p24) forms. The middle (M) protein encoded by
pre-S2/S domains contains a hydrophilic N-terminal exten-
sion of 55 aa arising from translation of pre-82 domain. M
protein exists in mono- (gp33) and diglycosylated (gp36)
forms. Initiation of translation at the start codon in pre-S1
domain results in production of the large (L) protein. L pro-
tein has 108 or 119 additional aa from pre-S1 region (de-
pending on viral subtype), and occurs in glycosylated (gp42)
and unglycosylated forms (p39). These six proteins gener-
ally named HBsAg are present in different quantities in HB
viral particles. Blood of infected persons reveals large quan-



Loetal: H

BY ENVELOPE PROTEING
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In Brazil, a country possessing a miscigenated
poputation, serotypes ay H‘.’p ayw, adn I ached ar
commonly found (Gaspar and Yoshida, 1987).

Besides S protein, which 1s the major component of most
HB recombinant vacemes, pre-S1 and pre-52 antigens have
been shown to play an important role in the immunological
responses at B- and Tecell levels (Chisart and Ferrar, 1995).
For this reason, pre-S1 and pre-52 peptides have been

‘ (Smith Kline
rived vaceing,

formty distribut

included in some HB vaccines. Eng
Beecham) is a recombinant yeast-de
consisting exclusively of & particles from an adhel HBV
strain (De Wilde e o, 1985; Andre and Safary, 1987). The
expression of & gene in yeast cells results in the synthesis
of p24 protein, wh ch is assembled into particles closely
resembling the 20 nm particles found i hurman serum
(\/uﬂmm, el of al, 1O TGP-943 (Takeda Chemical
Industries) s a recombinant yeast-derived vaceine
expressing pres-2/5 gene of an ade serotype; M oprotein
particles secreted from transfected yeast cells are composed
of two major glycoproteins gpdd and gpd7 (Fujisawa ef af.,
FOO0: Kuroda ef al, 19917,

Nome specific point mutations in 5 pene resulting ir
a significant change of the structure of the a antige
determi mm are well documented (Magnius and Norder,

1995). Escape mutants may artse in persons infected with
HBYV Mtc rovaccination or after treatment with
immunoglobuling (Carman ef al., 1990; Fujii et al,, 1992,

Harrison and Zuc kerman, 1992), This type of mutation has

also been reported in a carrier who received neither HBV
YACCINE nor tnnrnumnv;xhxbxn s (Moriyvawa et al., 1991}, The
most common mutation fmnmﬁ in escape mutants is
a substitution of Arg by (M at a in 5 protein. This
nutation has a marked effect on mc antigenicity, as &ihw%ﬂ
by the failure of veast-expressed mutated HBsAg to bind
monoclonal anti-a antibodies, vaceine
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Ina previous work, we reported o larg
strains 1solated i Brazil (MNieler af,
of pre-5/5 proteins of some of these strains revealed
variations r‘:xt‘t‘:]v or not found i strains 1solated in other
parts of the world (Moraes ef al., 1996). Furthermore, the
only Brazithan strain completely sequenced (subtype adwd),
rm'e:ralm the greatest known divergence of the S protein

ind covalescent an-

> diversity of HBV
1694}, The aa sequences

COTCerning stra s used for vaccine preparation (Naumann
etal,l WH It is important to know whether diverse strains

can be r‘c*n;"mmn/wi by antibodies elicited by standard
recombinant HBV vaccines. Here we evaluate the reactivity
between antibodies, gencrated in rabbits by recombinant
VACCINES f‘ ngerne B and TGP-943, and env protems of HBV
strans circulating in Hr‘x;u:if.

Materials and Methods

ation of rabbits. Two rvabbits were immunized with
]H vaceine (20 pg), TGP-943 vaccine (20 pg),
BT i one with HB wviral Wlt cles (25 pg) purtfied from a human
CruIT nm d with an adw? stram as described previousty (Yosh-
1(1‘11 et al, 1986}, /\ ibbits were Inoculated mtramuscularly 3
times, on days 0, 15 ami 30. Antisera were collected 45 days after
the first mmmunization. Anti-HBs antibodies were titrated by en-
yme-linked immunosorbent assay (ELISA, Monohsa anti-HBs,
Sanofi Pasteur) after 10-fold serial dilution (1:10 to 1:100,000).
The calibration was performed using anti-HBs standards contain-
ing 10, 50, HM and 150 mIU/ml of anu-HBs of human ongm
(Maonolsa anti-HEBs standards, Sanofi Pasteur).

Serological studies. Forty-seven HEsAg- 1 (27 from
acute cases, 1 from cirrhotie cases and 9 from asymptomatic car-
riersy were selected by ELISA (Auszyme Monoclonal diagnostic
kit, Abbott Laboratories) and subtyped by immunodiffusion or by
ustng MoAbs as deseribed previously (Niel e ol 1994), HBsAg
titration was done by reverse passive haemagglutination assay
(RPHA)Y (Biomanguinhos, Fiocruz, Brazil).

Concentration of HBV ;wruv/z:w Tom sera was performed as
deseribed previously (Fernholz er af., 1993) with some modifica-
tions. One ml of serum was mixed with T ml of TNIE buffer
(10 mmol/l Tris-HCL, pH 7. 4 ( LS mml I NaCl, 1 mmol/t ethyl-
enediamine tetraacetic acid (BEDTAY). The mixture was layered on

mi of 20% sucrose in INT‘ :11\({ uxmmlwd at 45,000 rpm n
a SW oS00 rotor (Beckman) for 4 hrs at 4°C, The pollet was re-
suspended i 100 pl of TN containing 0.1% l\wcn 20,

Western blot assav. Five pl of tha: concentrated HBV particle
samples was denaturated by boiling in 5 pl of a buffer containing
(.125 mol/ITris-HCEpH 6.8, 6% sodium dodecyl sulphate (SDS),

two with

~POSIIvE sera
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Table 1. Analysis of sera from HB cases: Serotyping, DNA PCR amplification, HBsAg RPHA titration, and Western blot detection of env

proteins
Sample No. Serotype HBV DNA HBsAg RPHA® Detection of HBV cnv proteins by antibodies against
Engerix B® Native TGP-943
vaccine particles vaceine
Acutc cascs
1 adw?2 - 128 S 8 M,S
2 adw2 -~ 128 S S M,S
3 adw? +(higher)® 512 S,M,L S,M,L M,S,L
4 adw? - 1024 S S M
5 adw? - 1024 S S M,S
6 adw?2 +(higher) 1024 S,M,L S,M,L M,S,L
7 adw? - 2048 S S M,S
8 adw2 - 2 4096 S S M,S
9 adw?2 - = 4096 S S M
10 adw? - 2 4096 S S M,S
11 adwl - 2 4096 S,M,L S.M,L M,S,L
12 adw? +(8)¢ = 4096 S,M,L S.M,L M,S,L
13 adwz +(higher) = 4096 S S M,S
14 adw? +(higher) = 4096 S,M,L S,M,L M,S,L
15 adw? +(higher) > 4096 S.M,L S,M,L M,S,L
16 adwd +(higher) 512 SSM
17 adwd +(S) 2 4096 S S M,S
18 ayw?2 +(lower)® 2 4096 S.M,L S,M,L M,S,L
19 ayw3d +(lower) = 4096 S S M
20 ayw3 +(lower) 2 4096 S S M
21 ayw3 +(lower) =z 4096 S S\M,L M,S,L
22 aywl +(lower) 2 4096 S S,M,L M,S,L
23 aywl +(lower) 2 4096 S S,M,L M,S,L
24 ayw3 +(lower) 2 4096 S,M,L S,M,L M,S,L
25 ND ND = 4096 S S M,S
26 ND ND 2 4096 S,M,L S.M,L M,S,L
27 ND S,M,L S,M,L M,S,L
Cirrhotic cases
28 adw? +(higher) 32 S S M,S
29 adw. +(higher) 128 S S M
30 adw? +(higher+lower) 256 S S M
31 ayw3l +(S) 64 S S M,S
32 ayw3 +(S) 256 S S M
33 ayw3 +(S) 512 S S M
34 ayw3 +(S) 1024 S S M
358 ayw3 +(S) 1024 S S M,S
36 aywl +(lower) = 4096 S S M,S
37 ND +(lower) 64 S S M
38 ND +(lower) 32 - -

“Reciprocal titer of HBsAg after concentration of HBV particles.

"The sequence of the letters defines the decrcasing band intensity of the corresponding proteins.
‘Depending on the scrotype, PCR with PS1-PS2 primers gave a band of 539 bp (higher) or 506 bp (lower).
“+(S): HBV DNA not detected by PS1-PS2 primers but by S1-82 primers only.

ND = not done.

To estimate the effect of particular aa variations in the  BrN, BrB and BrJ from ayw2, ayw3, and adw2 serotypes)
detection of env proteins by antibodies raised against vac-  presented at least one rare or unique variation in pre-S2/8
cines, 9 samples from asymptomatic HBV carriers were  aa sequence (Moraes ef al, 1996). In addition, two adw4
included in this study. Seven (strains Brl, BrK, BrL, BrF,  strains, w4B (Naumann ez al, 1993) and BrC (Moraes et
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