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98% and 96.5%, respectively (Figure 5 and Table III). 
Considering the sequences for the two genes at 
aa and na level, the differences in ORF8 sequences 
were greater than the differences for the ORF3 gene 
sequences between our viruses and BoHV‑4 from 
other countries, and also between our local viruses. 
Figure 6 shows the amino acid sequence alignments 
of ORF8 genes coding gB of our BoHV‑4 samples and 
other strains, including the reference viruses (Movar 
and DN ‑599). 

Virus isolation and replication kinetics
Out of 24 samples previously confirmed as positive 
for BoHV‑4 by PCR on ORF8 gene amplification, five 
showed cytopathic effects in MDBK cell cultures, 
5‑7 days after the 3rd passages. These BoHV‑4 strains 
were then successfully isolated and identified by 
immunofluorescence and/or PCR. The origin of these 
samples was as follows: two vaginal swabs (K339 
and KC‑VS12), one nasal swab (U‑NS66‑TR2009), and 
two brain samples (KC‑B12 and ANK.Br.TR2015) from 
animals in herds  I, II, VII, and IX (Table I). Figure  7 
shows the infectivity titers of 5 isolates which grew 
in cell culture (n = 5).

Discussion 
BoHV‑4 appears capable of significant genome 
drift, as demonstrated by the variability in the 

different herds (Figure 1 and Table I). The grouping 
in the phylogenetic tree is described by Verna 
and colleagues (Verna et al. 2012) and Areda and 
colleagues (Areda et al. 2018).

The phylogenetic analysis of BoHV‑4 based on 
sequences of the ORF3 gene coding TK revealed three 
distinct genotypes: genotype I, II, and III (Figure 2). As 
shown in Figure  2, phylogenetic comparisons with 
the previously described BoHV‑4 TK gene sequences 
indicated that all of our BoHV‑4 field viruses belonged 
to genotype  1, which includes the European 
(Movar‑like) reference strains, along with the Italian, 
Japanese, and Argentinian BoHV‑4 strains. 

We also compared the nucleic acid (na) sequences 
for the genes coding gB and TK of the local BoHV‑4 
samples both among themselves (Figures 3 and 4) 
and with the sequences deposited in GenBank from 
other countries (Tables II and III). 

Figure 5 shows the amino acid (aa) similarity rates for 
genes coding TK. For genotype I, the similarity rates 
for genes coding TK were 100% among the BoHV‑4 
strains detected in this study and 98.5‑100% with 
the other viruses. The similarities with local BoHV‑4 
identified as genotype II and genotype III were 
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Figure 1. Phylogenetic tree based on nucleotide sequences of the gB 
gene of Turkish BoHV‑4 strains shown in round () shape and BoHV‑4 
strains from various countries.
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Figure 2. Phylogenetic tree based on the nucleotide sequences of the TK 
gene of Turkish BoHV‑4 strains showed in squared () shape and BoHV-4 
strains from various countries.




