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Equine herpesvirus type 1 (EHV-1) and Equine herpesvirus type 4
(EHV-4) cause some of the most important viral diseases in horses. Although
EHV-1 and EHV—4 are similar to each other genetically and serologically, their
pathogenicities in horses are quite different. EHV-4 mainly induces a
respiratory disease and rarely causes abortion and neurological disorders.
On the other hand, abortion is one of the most important illnesses caused by
EHV-1 because the incidence of equine abortion by EHV-1 has increased for a
decade in Japan. Neurological disease associated with EHV-1 infection is now
common worldwide as equine herpesvirus myeloencephalopathy (EHM) and has been
reported in various countries as an emerging disease threat in horses. Recently
the respiratory diseases caused by EHV-1 and EHV-4 are well controlled by a
vaccination program in Japan. However, the present vaccines are insufficient
to prevent and control for EHV infections. Thus, basic research on
characterization of EHV-1 genes is required to clarify the virulent gene(s)
in order to develop much more effective live attenuated vaccines which can
protect horses from EHV-1-induced abortion and EHM. The main objectives of
this study were to obtain a better understanding of pathogenic factors of EHV-1
and EHV-4 as follows. First, full genome sequences of EHV-4 isolated in Japan,
Ireland, and Australia were compared to identify abortion-related genes.
Second, EHV-1 mutants defective in a nonessential gene US8A were constructed

to investigate whether US8A is related to EHV-1 viral replication and



cell-to—cell transmission 7n vitro and pathogenicity in vivo. Third, the
transcription and localization of EHV-1 US8A were characterized in

EHV-1-infected cells.

In Chapter 1, full genome sequences of EHV-4 isolated in Japan, Ireland,
and Australia were compared to identify abortion-related genes. Full genome
sequences of eight Japanese EHV-4 from two aborted fetuses and six nasal swabs
of racehorses were newly determined in the present study. These eight genome
sequences were compared with 15 full genome sequences of EHV-4 in Australia
and Irland. EHV-4 genome sequences were clustered into two groups, which were
not related to geographical origins and their pathogenicity in horses.
Furthermore, comparing the amino acid sequences of each ORF among all 23 EHV—4,
there was no ORF specifically associated with abortion isolates. A key gene

of abortion was not determined by comparison of the full genome sequences of

EHV—4.

In Chapter 2, the role of EHV-1 US8A was evaluated in vitro and in
vivo. Two EHV-1 mutants defected US8A, Ab4p attB and AUS8A, and a revertant
AUS8A-R were constructed in the present study. There was no difference to
one—step growth kinetics and plaque diameters in FEK cells among Ab4p, Ab4dp
attB, AUS8A, and AUS8A-R, indicating that US8A was not essential in virus
replication and cell-to—cell transmission of EHV-1. Furthermore,
US8A-defected mutants showed the same virulence as the parent and revertant
viruses in the hamster model, indicating that US8A was not a virulence factor
of EHV-1. US8A-defected viruses, however, tended to be isolated from spleen
at higher rates than parent and revertant viruses. It is known that
neurovirulent EHV-1s induce leucocyte—associated viremia more than
non—neurovirulent ones. The results suggested that US8A deletion lead to

leucocyte—associated viremia in hamsters.

In Chapter 3, transcriptional analysis and intracellular localization
of EHV-1 US8A were examined to presume the role 7in vitro to obtain molecular
biological characteristics of EHV-1 viral proteins. ORF 75 which encoded US8A
was suggested to be an early gene and had four transcriptional initiation sites

that depended on the replication kinetics. US8A proteins localized at



endoplasmic reticulum (ER) of transfected cells. US8A had a transmembrane
region (TMR) at its C—terminus which determined the localization. Also, US8SA
was identified to be a type II membrane protein by protease sensitivity assay.
Some viral type Il membrane proteins have various functions to evade host
immune system in infected—cells. These results indicated that US8A has some

roles associated with ER as a type Il membrane protein.

In this thesis, the key gene(s) associated with abortion were not
identified by comparing full genome sequences of EHV-4 isolates with various
pathogenic background. A nonessential gene, US8A, was confirmed to be a
nonvirulent factor of EHV-1 and did not affect viral replication and
cell-to—cell transmission of EHV-1 in infected cells. US8A localized at the
ER of EHV-1-infected and transiently expressed cells. The new molecular

biological findings of EHV-1 and EHV-4 were present in this thesis



