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Summary: Equid herpesvirus 1 (EHV-1) is a major agent of large-scale outbreaks of abortion, and these abortions have been
described as sporadic or epidemic cases in mares, generally during the last trimester of pregnancy. In this study, the partial
characterization based on the glycoprotein B (gB) gene of Turkish (TR) EHV-1 field strains isolated from an abortion outbreak
during the 2011 foaling season in Turkey was investigated using a novel designed primer set for EHV-1. The molecular analysis of
TR EHV-1 strains showed that genetically identical TR EHV-1 strains were still circulating in Turkey during different years and,
these strains were closely related to the European EHV-1 strains. Furthermore, EHV-1 isolated in the present study and to EHV-1
strains published previously in the GenBank database were shown some differences for the aa sequences. This molecular report
would be valuable for monitoring of EHV-1 infection in Turkey and determining the gB gene sequence of newly identified EHV-1
field strains from future outbreaks on the pathogenesis and severity of disease.
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Tiirkiye’de abortla iliskili equid herpesvirus tip 1 izolatlarinin gB geninin kismi sekansi

Ozet: Equid herpesvirus 1 (EHV-1), kisraklarda sporadik veya epidemik tarzda genellikle gebeligin son trimesterinde gériilen
abort olgularindan sorumlu baglica etkendir. Bu arastirmada, yeni dizayn edilen bir primer ¢ifti kullanilarak, iilkemizde 2011
yilindaki dogum sezonundaki abort salginindan izole edilen Tiirkiye (TR) EHV-1 saha suslarinin glikoprotein B (gB) gen bdlgesinin
kismi karakterizasyonu arastirilmistir. Molekiiler analiz sonuglar1 bu arastirmada izole edilen suslarin, 6nceki yillarda tilkemizde
izole edilen EHV-1 suslarina genetik olarak benzer; EHV-1 Avrupa suslariyla ise genetik yakinliga sahip oldugunu
gOstermistir. Ayrica, bu arastirmada izole edilen suglar ile GenBank veri tabaninda kayith diger EHV-1 suslarinin aminoasit
sekanslar1 arasinda farkliliklar tespit edilmistir. Bu molekiiler arastirma, tilkemizde EHV -1 enfeksiyonunun izlenmesi ve gelecekteki
salginlardan izole edilebilecek yeni suslarin gB gen bolgesindeki degisikliklerin patogenezi ve hastaligin gelisimi tizerine etkilerinin
belirlenmesine 151k tutacaktir.

Anahtar sozciikler: Abort, at, at herpesvirus tip 1 (EHV-1), glikoprotein B geni, Tiirkiye.

Introduction
Equid herpesvirus 1 (EHV-1) is a member of the
Alphaherpesvirinae subfamily, family Herpesviridae
(10) which is a major agent of large-scale outbreaks of
abortion and perinatal/neonatal deaths as well as
respiratory tract disease and, occasionaly neurological
disorders (15, 29). EHV-1 abortions have been described
as sporadic and epidemic cases in mares, generally
during the last trimester of pregnancy (5, 25, 27, 33). In
spite of routine vaccine applications, there is no solution
to EHV-1 abortions due to latent mechanism to protect
them completely. Thus, in addition to regular
vaccinations, efforts on prevention and control of
epidemic EHV-1 infection should focus on early
diagnosis, development of management practices and

quarantine in infected areas (1, 24).

The glycoprotein B (gB) gene, which codifies for an
envelope glycoprotein of 980 amino acid (aa), is located
in the ORF 33 among the unique long region (UL) of
EHV-1 genome, starting in the base pair 61432 and
ending in 64374 (length 2942 bp). The gB is highly
conserved and is represented in all herpesvirus of human
and animals. It is clearly known that the gB is essential
for the entry of the virus to the cell and is the principal
viral antigen recognized by the host (28).

EHV-1 was first isolated during an outbreak of
abortion in 1968 in Turkey (6). Subsequently, there have
been reports on the epidemiology of EHV-1 based on an
outbreak of abortion and respiratory disease (3, 4, 17, 34,
35, 36). In this report, a genetic analysis of EHV-1 field
strains isolated from an abortion outbreak during the
2011 foaling season in vaccinated thoroughbred mares in
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Turkey was conducted using a novel primer set based on
EHV-1gB gene

Materials and Methods

Samples and virus isolation: The virus isolation
from the three placentas and a foetal lung obtained from
four aborted foetuses from two studs located Marmara
region, Turkey in 2011 were performed in equine dermis
(ED) cell cultures. The ED cell cultures were grown in
Dulbecco’s Minimal Essential Medium (DMEM)
(Biochrom, Germany) supplemented with 1% v/v foetal
bovine serum (Biochrom, Germany) at 37°C in a 5%
CO, atmosphere and subsequently it was used for virus
isolation.

Phylogenetic analysis of the gB gene sequences of
TR EHV-1 strains: The forward (5-CTA ACC GCA
CCT ACG ACC-3"; Location: 62852-62869) and reverse
(5-TAC ACC TCC AGG GGC AGA-3"; Location:
63656-63639) primers were designed based on equine
herpesvirus 1 strain V592 complete genome (AY464052)
for partial characterization of the gB gene segment (805
bp). The Qiagen Fast Cycling PCR kit (Cat.N0.203745,
Qiagen, Germany) was used for the amplification as
recommended by the manufacturer. The amplified DNA
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product was purified using a High Pure PCR Product
Purification kit (Roche, Germany) and sequenced using a
commercial genetic analyser, ABI 3130XL, (Refgen
Biotechnology, Technopolis of Middle East Technical
University, Ankara, Turkey). The sequences from both
directions were assembled for each isolate to obtain
consensus sequences, which were then used in multiple
alignments of sequences from different isolates using
BioEdit v.7.0.9.0 (18). The phylogenetic analysis was
constructed using a the Maximum Likelihood method
based on the Tamura 3-parameter model in the Mega
V5.0 software package program (31, 32). Bootstrap values
were calculated from 1000 replicates with random seeds.

Results

The four sequences identified in this study were
assigned in GenBank under accession numbers of TR-
GEA-11 (JX416465), TR-MCA-11 (JX416466), TR-R-
12 (JX416467) and TR-McllA-12 (IX644987) and, then
compared the partial sequences of four TR EHV-1 strains
with the sequences of previous EHV-1 strains published
in the GenBank database and to each other. The results
on comparison of the partial sequences of EHV-1 ¢gB
gene are shown in Figure 1.
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Figure 1. Phylogenetic tree for the gB gene of EHV-1 strains was constructed in BioEdit. Bar: Number of base substitutions per site.
Sekil 1. BioEdit programu ile olusturulan EHV-1 suslarinin gB gen bélgesinin filogenisi.
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Figure 2. Alignment of the predicted aa sequences of TR EHV-1 gB and some previous EHV-1 strains.

Sekil 2. Onceden izole edilen EHV-1 ve TR EHV-1 suslarinin gB gen bdlgelerine ait aminoasit dizilerinin karsilastirmast.
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Discussion and Conclusion

EHV-1-related abortions were examined using
placenta and tissue from foetal or neonatal foal deaths
worldwide (13, 21, 30, 33, 34). The sequence analysis
demonstrated that the TR EHV-1 isolates in the present
study shared 98.2 to 100% and 92.7-100% nucleotide
(nt) sequence identities with each other and with the
sequences of the other published viruses, including the
EHV-1 related viruses detected in non-equid hosts such
as gazella, antilope and giraffe, respectively (7, 8, 14, 20,
23). The sequence analysis suggested that the EHV-1
related viruses detected in zebra and non-equid hosts
such as gazella, antilope and giraffe were represented a
phylogenetically distinct group of EHV-1 (7, 8, 14, 20,
23), like the results described by Ghanem et al. (14) and,
our TR EHV-1 strains were clustered in a separate
branch along with European (EU) EHV-1 strains (98.6—
100% nt identity). Moreover, the comparison with
previously reported TR EHV-1 sequences (34) showed
that TR EHV-1 strains during different years exhibit also
a high degree of genetic homogeneity (96.7 to 100% nt
identity). It is likely that genetically identical TR EHV-1
strains during different years indicate that some
indigenous strains are still circulating in Turkey.

The aa sequence comparisons between the TR
EHV-1 strains examined here and EHV-1 strains
available in GenBank showed that these sequences have
96-100% homology, although there were some changes
between the TR EHV-1 strains in this study and other
EHV-1 strains, as shown in Figure 2. Herpesvirus gB
plays a primarily role in virus replication and
pathogenesis (2, 11, 26). Thus, future molecular studies
should focus on effects of these differences at the aa level
and determining the impact of sequence variations in the
gB gene of newly identified EHV-1 strains from future
outbreaks on the pathogenesis and severity of disease.
Furthermore, in future molecular studies, by examining
the mutations in such genes as gC, gD, gG and ORF 64
that are known to be responsible for viral replication,
host specificity, immune response and pathogenesis (9,
12, 16, 19, 22) in field isolates of EHV-1 obtained from
different regions and by determining whether these
mutations would increase the abortifacient ability of the
virus, selection of viral strains for vaccine development
may be more effectively employed.

In conclusion, the sequence analysis based on the
gB gene of the TR EHV-1 isolates indicates that
predominantly EU EHV-1 strains are circulating in
Turkey which is expected to be highly useful for
monitoring of EHV-1 infection. Moreover, the sequence
information for the gB gene from field isolates of EHV-1
would be valuable the development of an effective
vaccine against horse abortions caused by EHV-1 and
EHV-4 as using one of these viruses as a vector.
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