CHAPTER |
INTRODUCTION

BACKGROUND AND RATIONALE

Gibbons (Hylobates spp.) are small arboreal apes found throughout the tropical

rainforests of South and Southeast' As ! iehy includes Thailand, Indonesia and
Malaysia. The family Hylobatidag.is nd by three species, Hylobates
gibbons (H. lar) and the
pileated gibbons (H. pileatus Qi bbon S ecies in Thailand, are declining in
x categorized as protected

wild animals in Thailand, a arg ghrt dinction due to the increase in
illegal hunting. The Wilglif ' I 2 € formation from interviews with
\~ 0 gibbons die in the illegal

Within the last few yg hundred: : scated and abandoned gibbons
have been handed over to the autherifies = " Royal Forest Department (RFD). It is

estimated that a total Aumk ind 2,500 git kept in captivity in Thailand
-

) One strategy for re ’P 2 "-.éf on is the reintroduction

of selected captive gibtﬁws to a deg o rea.Eafore a reintroduction and
restocking program can be‘-irmlemented, spe% attention must be paid to the issue of

infectious diseaﬂ,%iﬂn{% wrﬂe‘ﬂ@w& ’a]ﬂpﬁduction of the wild

gibbon populatiofland may constitute a public health risk to humans. Therefore it is not

only mﬁl%cﬂ‘ avﬁi j mm (gld"ﬂ Hlbbons but
also to be@war e potential for zoonotic diseases sprea etween captive gibbons

and humans, as well as other wild primates. Among the human viruses tested, gibbon
sera cross-reacted with human hepatitis B virus (HBV) antigens@). A survey of captive
gibbons revealed that approximately 50% of the animals were positive for at least one

marker of HBV infection“?.



HBV is a small, double-shelled virus in the Family Hepadnaviridae. HBV contains
partially double stranded DNA of approximately 3,200 bases, which represents
numerous antigenic components, including hepatits B surface antigen (HBsAQ),
hepatitis B core antigen (HBcAg) and hepatitis B early antigen (HBeAg)(e’. Infection with
HBV produces manifestations ranging from asymptomatic to persistent infections, which
may lead to chronic liver disease and hepatocellular carcinoma. The World Health

Organization estimated the number of HBY carriers would be about 400 million by the
year 2000. The high mortality of / / roximately one million deaths per
year, indicates the extent of thesglob: ﬁgpsed by this virus”.

The HBV genomw w reading frames including

polymerase (P), surface (S jenes. gene encodes a polymerase

enzyme with both rever ' erase activity. The viral
envelope protein consists :'. ':'_.‘. S oW, middle and large proteins
: . The C gene represents
ene encodes two proteins

that serve as transcription /i “aidli ral replication. The S and C

host cells. Followinq:k; viric aeir,. nucleocapsids  to the

cytoplasm and these {h en tra 5“'#," DNA is matured to the
covalently closed circuléBDNA cCCDN whic repre@wt the replication of HBV®.
Study of the viral surface proteins showed that ghis region plays an important role in viral

onry anc socfp SR RHYVG IR T o con o o i

envelope compoﬁénts that may be mxplved in viral- host cell mteracu PreS protein
piooe YR ST VI ot
antibodiesjto PreS1 which block adherence of HBV particles to HepG2 cells @ and the
binding of HBV virions to human liver plasma membrane fraction is blocked by
monoclonal antibodies to the HBV PreS1 domain '°. Unfortunately, neither experiment is
able to relate binding to productive infection. Until now, no established cell line supports
HBV infection. Only primary human hepatocytes can be successfully infected with HBV

in vitro™""? eventhough these cells are very difficult to obtain.



HBV is also found in several other species of nonhuman primates, for example
chimpanzee (Pan troglodytes)"'”, gorilla (Gorilla gorilla)™ and orangutan  (Pongo
pygmaeus) " There are three main modes of transmission : through a mixing of blood
products, through sexual contact and perinatal routes from mother to fetus '®. Although
everyone is at risk for HBV contact, risk is increased based on certain behaviors. Due to
the close contact between humans and captive animals, the cross transmission of HBV

between humans and gibbons should be considered. Experimental transmission of

human viruses to gibbon has bee reporte ough there is no evidence of gibbon

HBV transmission to humans» However, both viruses can replicate in

chimpanzees after subcuta : ati me the ability of viral cross
issi [ cigs™ Q6mips \ face protein structure and in
vitro human hepatocyte HB r o \X\

dlCt for cross-species viral

transmission.

Hypothesis
Due to the ability of ba ik 4' { BV to infect a chimpanzee host, it
is expected that the viral characteristies and st e antigens of both viruses, especially

= e £ tuge and support the cross

stand monoclonal antibody

the viral binding reg'

transmission of both 1,:“.
mapping studies of the ﬁ‘race pro ‘ S |Iari|mn conformational structure
of both species HBV partilele‘éI by present thefiame pattern of monoclonal antibodies

binding and inﬁtﬂe&i@s%t&i W@Wiﬁlﬁiﬂtﬁoﬁ cells. Infection

of human hepato@yte cells with glbbon HBV may explam the cross-specnes infectivity of
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Objectives

1. To study general informative of gibbon HBV in detail with respect to
seroprevalence, routes of transmission, molecular characterization and to
confirm the phylogenetic relationship of non-human primate and human
HBV.

2. To study the surface protein structure of gi'bbon and human HBV by

monoclonal antibody

3. To study the infec He iman hepatocyte cell culture.
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Conceptual Framework

101 gibbons kept at Krabok Koo Wildlife Breeding Center,

Cha-Cheng-sao, Thailand
Blood sample collecti

Seroprevalence of gibbo By ‘ HBV DNA and HBsAg detection

Negative

\« on HBV transmission study

| and vertical routes

ecular characterization of gibbon HBV

R Micrescope study

"v'm mm—si tification
: h.Y

m S pr@moter mutation analysis
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- Phylogenetic analysis of PreS7 gene and

./ whole genome sequences of gibbon HBV
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Surface antigen mapping of gibbon HBV
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Gibbon HBV binding inhibition study

Cloning and expression of gibbon HBV

In vitro gibbon HBV infection to human

hepatocyte cell lines




Assumption

All animals including in this study are captive gibbons kept at Krabok Koo
Wildlife Breeding Center. Historical data and their origin cannot define. Other factors
such as bacterial infection in gibbon population were excluded from our analysis. Al
steps of sample collection were done during the routine check up under permission of

the Royal Forest Department'’s officers.
Limitation Vy‘&

To avoid unnece \\\ f gibbons by anesthetic agent, the

gibbon blood and sali \ \ a part of routine health care

program. A small volu 2s colle e follow up blood sampling,

\\\\,

Hepatitis B virus carrier is ¢ ‘fr i -!- as’F and HBV DNA positivity, HBV DNA

repeated collecting and

Operational Definition
J.r"l

represented the infectious parti n vitro HBV infection of human

hepatocyte cell lineswill_ be accepted only when the ecePNAYIs detected in infected

Y X

samples. m m
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1. Masterlngqlhe general mformqlon of glbbo HBV comparaé}e with human
KT RAIN FHRAUA ’WI B <hpply o oomon
HBV in Thailand.

2. Studying the surface protein structure of HBV by monoclonal antibody mapping
and possible prediction of the viral binding epitope, which plays an important
role in cross-species transmission.

3. Development of a model for testing cross transmission in vitro of HBV infection

in various hosts by human hepatocyte cells.



Research Methodology

1. Sample collection
Gibbon samples : 101 captive animals at Krabok Koo Wildlife Breeding Center,
Cha-Cheng-sao, Thailand.
Human samples : 34 animal keepers at Krabok Koo Wildlife Breeding Center,

Cha-Cheng-sao, Thailand.

Human positive samples tigen mapping study and inhibition

binding HBsAg assay at the Viral Hepatitis Research
Unit, Chulalongkorn-idniversity, ana epﬂVirology. University Hospital
Rotterdam.
2. Process of study
- blood and s

- seroprevalen

- glbbonHBthlbltlonb cing-HBsAg study

- cloning anckexpression of gibbon F oro
- in vitro gibRoRHBVRTecHonof call lines

3. Data collection aﬁ analy ool _m

Descriptive dat%\analySIs was used to calculate the percentage of gibbon

HBV seﬂgﬁ HQ%@W wm ﬂé&jon and S antigen

monoclonadllantibodies mapping study

WY

were performed, respectively. Anova two-way test was used as to study the
antigen mapping of gibbon and human HBV.
Phylogenetic analysis was performed by the PHYLIP package, version 3.57¢

(J. Felsenstein, Department of Genetics, University of Washington).
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