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Equine herpesvirus (EHV)-1 causes respiratory disorder, neonatal foal disease, abortion and
neurological disorders and is one of the most serious pathogens in horses. EHV-4 also causes respiratory
discases in foals. Both viruses are known as the causative agent of equine rhinopneumonitis and induce
economic loss in horse industry. In the last 50 years, many attempts have been made to immunize horses
against both EHV-1 and EHV-4. However, currently available vaccines can reduce only clinical symptom,
but not perfectly protect horses from diseases induced by EHV-1 and EHV-4 infections. In other
herpesviruses, glycoproteins on their envelope are known as candidates for vaccine. In my PhD course,
glycoproteins of EHV-1 and EHV-4 were expressed in vitro and characterized by our established monoclonal
antibodies (MAbs). In addition, the availability of ELISA for detection of antibody to gE was examined using

other herpesvirus.

Chapter 1. Characterization of glycoproteins in EHV-1

In this chapter, I attempted to express twelve glycoproteins of EHV-1 in 293T cells, and to
characterize these using MAbs and horse sera against EHV-1. Expression of glycoprotein B (gB), gC, gD, gG,
gl and gp2 was recognized by immunoblot analysis using horse sera, but that of gE, gH, gK, gL, gM and gN
was not. Four MAbs recognized gB, four recognized gC and one recognized gp2. Two MADbs against gB
cross-reacted with EHV-4. Interestingly, coexpression of gE and gl and gM and gN enhanced their
antigenicity. Furthermore, immunoblot analysis of gp2 showed that different molecular masses of gp2 were
recognized by the MAb against gp2 and horse sera against EHV-1. In this study, it was demonstrated that at
least six glycoproteins were immunogenic to horses and coexpression of gE and gl and gM and gN was

important for enhancement of antigenicity.

Chapter 2. Characterization of glycoproteins in EHV-4
In this chapter, eleven glycoproteins in EHV-4 were expressed in 293T cells and eight MAbs to

EHV-4 were developed. One MADb recognized gB4, one did gC4 and the other six did unknown proteins.
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Only three glycoproteins, gB4, gD4 and gG4, expressed in 293 T cells reacted with sera from EHV-4-infected
foals, indicating that these three glycoproteins were immunogenic to horses. However, the other eight
glycoproteins were not recognized by horse sera, suggesting that in vitro expression of EHV-4 glycoproteins

might be not efficient for recognition by horse sera.

Chapter 3. Pseudorabies virus infection in wild boars in Japan

Pseudorabies virus (PRV) is the next candidate for eradication from Japanese swine industry. To
eradicate PRV, the attenuated live vaccine, PRV with a deletion in gE gene, is available and the ELISA to
detect antibody to PRV gE is used to serologically differentiate between wild type PRV infection and
vaccination. In horses, a live EHV-1 with deletion in gE gene is developed as a vaccine and ELISA for
detection of antibody to EHV-1 gE is also established to distinguish between wild EHV-1 infection and
vaccine inoculation. In this study, the availability of ELISA to detect antibody to PRV gE was examined by
using sera from wild bores (Sus scrofa leucomystax).

In Japan, most pig populations are now free from PRV due to the recent success of an extensive
eradication program. However, PRV infection persists in Japanese wild boars, representing another potential
reservoir for the virus in Japan. In this study, the seroprevalence of PRV in wild boars captured in three
different regions was ascertained. The virus-neutralization (VN) test showed that 6 of 173 (3%) were positive
for VN antibody; glycoprotein E-ELISA revealed infection with the wild-type, but not the available vaccine
strain, PRV. These results indicate that PRV has continued to spread among wild boars in Japan and confirm

that ELISA to detect antibody to gE is available in the field.

Conclusion
In these PhD studies, there are some novel findings.
1. EHV-1 gl plays an important role in expression of EHV-1 gE.

2. Immunogenicity of EHV-4 glycoproteins seems to be different from that of EHV-1 glycoproteins.

These novel findings, expression plasmids and MAbs should be available for understanding of

pathogenicity and developing of effective vaccine and diagnostic method.
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