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The polymerase chain reaction (PCR) technique first described for primer-directed enzymatic
amplification of genomic sequences (Saiki et al., 1985) is now widely used (Innis et al.,
1990). Bovine herpesvirus type 1 (BHV-1), a member of the alphaherpesvirinae subfamily
(Roizman et al., 1992) is an important pathogen causing serious diseases in cattle. Its more

than 70% GC rich genome (Leung-Tack et al., 1994) has not been satisfactory explored by
PCR (Vilcek, 1993).

In a previous report, Leung-Tack et al. (1994) described the complete sequence of the short
unique region (Us) of BHV-1 strain ST. Computer analysis of sequences revealed open
reading frames (ORFs) whose translation products showed homology in a variety of
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alphaherpesviruses, except the first open reading frame (ORF1), whose deduced translation
product encoded by the complementary strand did not reveal any significant homology with
proteins contained in the Swissprot database (Leung-Tack et al., 1994).

In this study, a 456bp ORF1 fragment of the BHV-1 Us genomic region was selected for
amplification by PCR. Using the software PCIGENE program for DNA analysis, ORF1 has been
shown to be 60% GC enriched with no significant homology, at the nucleic acid level, in other
herpesviruses. The synthetic oligonucleotide primers P1-5'-GTACTGGCTC ATGTTTCC-3'
(position 430-417) and P2-5'-CATGTACCGCCAGGGCAC-3' (position 885-868) were used.

To obtain BHV-1 genomic DNA samples, supernatant of infected MDBK cells was clarified by
low speed centrifugation for 20min at 4,000g. Virus was concentrated by ultracentrifugation
for 2h at 220,000g and resultant pellet resuspended in TE buffer (10mM Tris-HCI. PH 7.6,
1mM EDTA). Virions were lysed with 1% SDS with 20mg proteinase K/ml and incubated for
2h at 379C. DNA was extracted twice with phenol:chlorofom (1:1) and chloroform:
isoamylalcohol (24:1) and precipitated with ethanol at —20°C overnight.

The DNA pellet was collected by centrifugation at 12,000g washed with 70% ethanol, dried
and resuspended in TES (Tri-HCI 10mM, pH 8.0, EDTA 1mM, NaCl 10mM).

PCR was carried out according to the following protocol: 2ml of each dNTP (dATP 200mM,
dGTP 200mM, dCTP 200mM, dTTP 200mM); 10ml of 10" reaction buffer (Perkin Elmer); 0.5ml
(2.5 U) of AmpliTagRDNA Polymerase; 5ml (50pmol) of P1; 5ml (50pmol) of P2; 10ml
(50ng/ml) of 1:10 viral DNA in TES (Tri-HCI 10mM, pH 8.0, EDTA 1mM, NaCl 10mM); the
volume completed to 100ml with sterile filtered water and with a 100ml layer of mineral oil.
Amplification was carried out in a MJ/Research minicycler by thermal denaturation at 95°C for
5min prior to 5 cycles of 949C for 1,5min; 52°C for 1min; 72°C for 1,5min followed by 35
cycles of 949C for 1min; 52°C for 1min; 72°C for 1,5min; and final extension time of 72°C
for 5min. The amplification products were analysed by electrophoresis in 2% agarose gel
(Tris-borate-EDTA buffer, 100 V for 45min) and detected by staining with ethidium bromide
(Maniatis et al., 1982). The specificity of the PCR was evaluated with the following viruses:
equine herpesvirus 1, equine herpesvirus 4. All viruses were grown in cell culture. Fig. 1
shows the PCR amplification of the 456bp fragments of five selected BHV-1 strains. On the
basis of the restriction map analysis of the BHV-1 Us region sequence, by the RESTRI
program of the software PC/GENE, the restriction endonuclease Pst I was selected for the
digestion and restriction analysis of the amplified fragment. The fragments released by Pst I
were estimated by computer analysis as being 300 and 156bp. Fig. 2 shows the confirmation
of the BHV-1 ORF1 gene amplification sequence, by cleavage of unpurified PCR products
(0.5-1.0mg of DNA) with 10 units of restriction enzyme Pst I (Life Technologis, Inc.)digestion
for 2 hours. The Pst I digestion yielded two fragments, as expected.
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Figure 1. Results of the PCR amplification of the ORF1 gene from various strains of
BHV-1. Twenty pl of each PCR reaction were loaded in numbered wells representing
standard BHV-1 strains: Los Angeles (1) and Columbia (2); and Brazilian strains from
aborted fetus 1149 and 1218 (3.4) and the cerebral EVI-190 (5); The 199ph DNA
ladder (M, 1pg) was applied to wells on each of the gel. The 456ph ORF1 PCR
fragments are indicated by the arrow,

Figure 2. Restriction analysis of the BHV-1 ORF1 PCR fragment with Pst f
endonuclease. Tow restriction fragments of 300 and 156pb are shown (arrows) to be
present in PCR product of all BHV-1 DNA strains: Los Angeles (1), Columbia (2),
1218 (3),1149 (4) and EVI-190 (5). The 100pb DNA ladder marker (M, 1pg) is shown
on each side of the gel.

The results reported here show the possibility of specifically amplify different strains of
Brazilian BHV-1.The most likely cause for failure of a PCR amplification is an incomplete
denaturation step of the target template that reduces product yield. In contrast, higher or
longer denaturation steps lead to loss of enzyme activity (Innis et al., 1990). Major problems
with amplification of DNA from certain herpesviruses arise, probably due to their GC rich
genomes. The BHV-1 genome is known to be more than 70% GC rich (Leung-Tack et al.,

03/02/2014 16:3



Arquivo Brasileiro de Medicina Veterinaria e Zoatex- Detection of ... http://www.scielo.br/scielbg®script=sci_arttext&pid=S0102-0935

4 de 5

1994), this high GC content also increases the chances of non specific bands (Innis et al.,
1990). In order to avoid the amplification of such artifact products of PCR, the selection of a
region with lower GC content was strategically important to successfully amplify the BHV-1
DNA fragment. In addition, using the classical amplification protocol for BHV-1 ORF1 gene by
PCR (959°C for 1min 520C for 1min 72°C for 1min) the 456bp fragment could not be detected
by means of ethidium bromide stained agarose gels. Thus, for successful amplification and
detection, a pre-dwelling temperature of 95°C for 5min was carried out prior to the first
cycle, followed by reduction of denaturation temperature of cycles to 94°C in order to prolong
Taq DNA polymerase life time activity (Yap & McGee, 1991). Under these experimental
conditions and after a total of 40 amplification cycles, clear bands of 456bp (Fig. 1) of all
BHV-1 strains were detected by agarose-ethidium bromide electrophoresis. Cleavage with Pst
I confirmed BHV-1 ORF1 fragment and suggests that Pst I recognition site in the viral
genome, flanked by primers P1 and P2, are strongly conserved not only in the published
BHV-1 sequence (Leung-Tack et al., 1994) but also in laboratory and field strains of BHV-1
tested in this study. And seems to be a cleavage site pattern characteristic of BHV-1 strains
tested.

To our knowledge, the characterization of BHV-1 strains from different clinical sources still
remains to be optimised due to considerable homology of the genome sequences among the
Herpesviridae family (Leung-Tack et al., 1994). The selected primers and the conditions for
PCR reaction of the 456bp fragment BHV-1 (ORF1 gene) indicate that under conditions
suggested PCR has a good applicability in the diagnosis of BHV-1 infections of cattle, of
aborted fetuses and early identification of viral isolates in tissue culture. While virus isolation
in conjunction with a neutralization test require several days, the PCR can be completed
within 24 hours.

This present finding suggests this PCR can be applied successfully to clinical samples
providing specificity and sensitivity in the detection of BHV-1 infections.

Keywords: Bovine herpesvirus 1, ORF-1, polymerase chain reaction, Brazil
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RESUMO

A técnica da reacdo em cadeia pela DNA polimerase (PCR) foi usada para a amplificacdo
rapida de um fragmento de 456bp da regiao unica curta (Us) do genoma do BHV-1.
Iniciadores de 18pb do gene da ORF1 foram usados para a amplificacdo das amostras-padrao
e brasileiras. Uma amplificacdo classica ndo foi bem sucedida. A amplificacdo foi obtida
qguando se escolheu uma regido com baixa concentracdo de GC no DNA do BHV-1 e através
da desnaturacdo térmica (95° C para 5min) seguida de ciclos térmicos (94° C por 1min e
30seg,; 52° C por 1min; 72° C por 1min e 30seg,; e ainda por 35 ciclos de 94° C por 1min;
52° C por 1min; 72° C por 1min e 30seg, usando um tempo de extensao final de 72° C por

03/02/2014 16:3



Arquivo Brasileiro de Medicina Veterinaria e Zoatex- Detection of ... http://www.scielo.br/scielbg®script=sci_arttext&pid=S0102-0935

5de 5

5min). A clivagem com Pst 1 confirmou a especificidade do fragmento da ORF 1 do BHV-1. A
amplificacdo do fragmento em todas as amostras testadas sugere que a regido é fortemente
conservada no genoma do BHV-1. Este PCR podera detectar rapidamente amostras clinicas,
sendo sensivel e especifico para diagnosticar infeccoes pelo BHV-1.

Palavras-chaves: Bovino, BHV-1, reacao em cadeia pela polimerase, PCR, ORF-1
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