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Duck enteritis virus (DEV) is a herpes virus that cause an acute, contagious, and
fatal disease. In this present article, we introduce a polymerase chain reaction (PCR)
assay for DEV DNA. The method employed primer sets targeting the viral DNA polymerase
gene (UL30), type I membrane protein that binds to heparin sulphate (glycoprotein C)
and glycoprotein E of DEV and was able to amplify DNA fragments of the expected size
from infected samples. The method will provide a valuable tool for a rapid laboratory
diagnosis of DEV infection. By virtue of its high throughput format, the method may be
useful for large epidemiological surveys and clarification of pathogenesis, such as latency

of the virus.
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Duck viral enteritis(DVE) aso known as
duck plague, is a fatal viral infection of ducks,
geese, swans and other species of the order
Anseriformest. Theetiological agent, duck enteritis
virus(DEV) or Anatid herpesvirus-1 (AHV-1) isa
member of Alphaherpesvirinaefamily?®. DVE was
first diagnosed in the western hemisphere in a
commercia duck producing areaof Suffolk County,
New York* and since then DVE epizootics are
reported in USA®® The disease has spread in many
countries throughout the world causing heavy
mortality in domestic ducks and wild mallards. It
has been frequently recorded in the Netherlands
where it first appeared in 1923. The disease has
also been reported from Belgium?, Britain®Vietnam
and other South East Asian countries®.

* To whom all correspondence should be addressed.

DUCK plague (DP), or duck virusenteritis
is one of the major infectious diseases of ducks
causing considerable mortality in Indiasince 1963.
In Kerala state, several DP outbreaks have been
confirmed despiteregular vaccinations’. Thereafter,
the disease has spread in different parts of the
country and frequent outbreaks have been
recorded in the duck-rearing areas including
Kerala'’, Tamil Nadu', West Bengal? and Assam®.
DVE causes significant economic loss in duck
production in many places of Indiaand the socio-
economic group most affected by the disease is
thesmall and marginal farmer.

The genome of DEV VAC strainis 162,
175 bp in length with 44.91% G+C content?4.
Nucleotide sequence analysisindicate that the
genome is composed of two unique sequences,
uniquelong (UL) and unique short (US), the latter
being flanked byinverted repeat el ements (IRS and
TRS) of 13,029 bp each'*3, The UL region of the
virus, extending from position 1 nt to 119,305nt,
contains 65 probable protein coding genes. Starting
fromtheleft end of the genome, the arrangement of
the genesismostlycollinear with HSV-1and MDV.
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Fifty-eight genesin the UL region havehomologs
in genus Alhpaherpesvirinae'“3. The US region
of the DEV genome, extending from
position132,336 nt to 145,062 nt, is predicted to
encode 9 genes. Of them, 7 arehomologs of the
genes US10, US2, US3, U4, USG, US7, US8 of
HSV-1, respectively, and oneisahomolog of MDV
gene SORF3. Only DEV US5has no homolog in
other Herpesviruses®.Flanking the US region, the
RS regions consist of IRS and TRS, bothof which
are 13,029 bp in length and contain 2 genes, ICP4
(infectedcell protein 4) and ICP22 (US1)3.

Duck plague is difficult to monitor and
control because the virus establishes an
asymptomatic carrier state in water fowl that is
detectable only during periodsof intermittent virus
shedding®™. Although avian tissue culture systems
are routinely used to isolate duck plague virus,
they are not always reliable indicator of virus
presence because cell cultures vary in sensitivity
and areless sensitivethan animal hosts'®Y” whereas
PCR have advantage of rapidity, sensitivity and
robustness for diagnosis.

MATERIALSANDMETHODS

Cellsand virus

Chicken embryo fibroblasts (CEF) were
cultured at 37°C with 5% CO, in minimal essential
medium (MEM) containing 10% fetal bovineserum
(FBS) (Hyclone, Logan,Utah, USA), 100 U/ml
penicillin, and 100 pg/ml streptomycin.DEV
virulent strain wasisolated fromtheclinical Samples
collected from Kerala. For thisstudy we collected
liver, spleen and intestine samples of dead birds
from different parts of Kerala. Triturated samples
wereinoculated inboth 25 and 75 cm?flasksin 3.0
ml quantitiesand allowed to adsorb for 1 hr at 37°C
in5% CO, atmosphere. Five and ten millilitres of
growth medium containing M-199- supplemented
with10% foetal calf serum, 2mM L-glutamine, and
antibiotics (100 U/ml penicillin, and 100 pg/ml
streptomycin) was added to each flask, and the
flasks were incubated until infected cells reached
90-100% cytopatic effect (CPE). Flaskswerethen
frozen and thawed three times, and the cell debris
was pelleted by centrifugation at 800g for 20 min.
The supernatant representing the virus stock was
subdivided in to vials and stored at -80°C.
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Genomepreparation

CEFs infected with sample fluid were
mechanically dislodged fromtheflask surface. Cells
and extracellular particles were pelleted
bycentrifugation at 16,000X g for 30 min. Pelleted
cellsweredisrupted steriledistilled water by freeze
thawing threetimes, then centrifuged at 16,000X g
for 5 min, and the pellet was discarded. The
supernatant was centrifuged at 16,000X g for 30
min to concentrate virus particles. Pellets were
resuspended in200ul Tris-EDTA buffer (pH 8.0),
and 10 ug of ribonuclease A was added before
incubation at 37°C for 30 min. Proteinase K was
added to final concentration of 0.2ug /ml, and the
mixture was incubated at 56°C for 1hr. The
preparation was made 1% for SDS and incubated
at 37°Cfor 30 min, and then NaCl was added to 0.5
M. Themixture was extracted two timeswith ether.
Sampleswere made 2.5M for ammonium acetate,
and the DNA was precipitated with two volumes
of 95% ethanol held at 21°C for 30 min. The
preparation was centrifuged at 16,000X g for 30
min, and the pellet was washed once with 70%
ethanol. Viral DNA pellets were resuspended in
4oyl of TE buffer and stored at 4°C. We confirmed
the purity of the DNA sample by taking the 260/
280 0D ratio, itwas1.8.Thusour DNA isolatefree
from RNA and protein contamination.
Designingof primers

We have designed three sets of primer
for the identification of the duck enteritis virus
from the DNA isolated from the cell culture. For
the designing of primers we used the sequence
datathat isavailablein NCBI (EU082088.2). The
designing of primer was done manually and we
analyzed the primer sequence using available
bioi nformatics soft ware. Three setsof primerswere
designed to amplify the conserved regions of the
proposed DEV UL 30 (DNA polymerase), UL 44
(gC), and US 8 (g E). The primer setl for UL30
forward primer (BamH |) 5 CCGGATC
CATGGCAGAGTCGGGTAGAAAC3 andUL30
Reverseprimer (Sall) 5 CCGTCGA CTCACC
GTTTATCTTAACCTTACS.
The proposed size 1596 bp.
Theset 2 primer pair was designed for UL 44(gC)
Forward primer (BamHI) 5 CCGGATCCATGGGG
CCATTAGTGATGGTTGCCTTC3
Reverse Primer (Xhol) : 5 CCCTCGAGTC
AAATATTGTCTGCTTTATCTC3
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and the proposed size was 1296 bp.

The primer set three were designed for US 8 (gE)
Forward primer (BamHI) 5° CCGGATCC
ATGCGCGCGTGTCGATTAT 3

Reverse primer (Hind 1) 5
CCAAGCTTTTACACTTCCCCGGCGACG3

and the proposed size was 1473 bp.

Polymerase Chain Reaction (PCR)

All three sets of primer were tested for
their ability to produce amplicons. Primer setswere
prepared according to the manufacturer’s
recommendation and optimized to 100 ng/ pul of
DNA. Genomesof DEV fieldisolateswere diluted
to 200ng/pl of DNA material. The DEV fieldisolate
DNA was tested with the three sets of primers.
The PCR productsfrom thefirst and second primer
setswere sequenced and the BLAST analysisand
MEGALIGN through DNA STAR programme.

Samples were subjected to the following
in an automated DNA thermal cycler. The initial
cyclewas 94 Cfor 5 min, Step 2: 94°C for 1 min,
Step 3: 55°C for 1min, Step 4: 72°C for 1.5 min,
(Steps 2 to 4 wererepeated for 30 cycles), Step 5:
72°Cfor 10min

For the confirmation of the PCR product,
after PCR amplification, electrophoresiswascarried
out with 10 ul of PCR productin 1.2% agarose gel
along with a 100 bp ladder plus marker.

RESULTS

| solation of DNA and PCR

The suspected field samplesfor DEV were
used for virus propagation in the primary culture
of CEF célls. Infected primary culturewas observed
for 3-4 days for occurrence of CPE. Initial
passaging ofthe virus showed very less prominent
CPE. Subsequent passaging of thevirus produced
more prominent CPE within 48 hrsof infection and
at faster rate compared to initial passages.
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Cytopathic changes produced, pyknotic rounding
that resulted in very smallgrape like clusters of
affected cellswithin 24 to 36 hours (Fig.1& 2). The
foci then enlarged slightly and some became
necrotic. The cellsinfected with DEV virus were
harvested for viral DNA isolation.

Cultureflask with morethan 80% CPE was
frozen at -20°C and freeze thawed three times to
harvest the supernatant. The stock virus was kept
in aliquots. One of the aliquot wastitrated inCEF
culture and the titre was calculated following the
method of Reed and Muench (1938). And fromthe
above datawe calculated the titration of the virus
inthesampleis10°° TCID, /ml.

The DNA extracted fromCEF culture had
an OD 260/280 ratio equal to 1.8, indicating DNA
to be pure which wasused for the amplification of
the selected three genes. The result of PCR
reaction showed bright and intense band of
amplicon. Agarose gel electrophoresis of PCR
product produced expected band length for three
genes. The band length observed was UL 30-1596
bp (Fig.1), gC -1296 bp( Fig.2) and gE-1473bp
(Fig.3).

DISCUSSION

Thedisease wasfirst reported from Kerala
in 1980. To our knowledgethisreport providesthe
first sequenceinformation for DEV from Keral&.
In Keralathere are threeindigenous breeds of duck
populations. For this experiment we collected
samples of the three breedsfrom different parts of
Kerala. To the date there is no assays have been
devel oped for the specific detection of the Kerala
isolate.

The PCR assay developed for the duck
viral enteritisoffersarapid, specific, and sensitive
method for detecting and identifying DEV virusin
field isolate from without detecting other avian

Table 1. Three sets of primers

No Primer Sequence (5'-3')

1 Forward
Reverse
2 Forward
Reverse
3 Forward
Reverse

CCGGATCCATGGCAGAGTCGGGTAGAAAC
CCGTCGACTCACCGTTTATCTTAACCTTAC
CCGGATCCATGGGGCCATTAGTGATGGTTGCCTTC
CCCTCGAGTCAAATATTGTCTGCTTTATCTC
CCGGATCCATGCGCGCGTGTCGATTAT
CCAAGCTTTTACACTTCCCCGGCGACG
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1506bp

Lane M :100bp DNA marker

Lanes 3& 4:UL30 amplicons showing 1596 bp

Lanes 1, 2 &5 : Negative clones

Fig. 1. The amplification of UL30 gene of DEV using
the primer set 1

1500 bp

Lane M:1Kbp DNA ladder
Lanes 1, 2, 3& 4 : US8 (gE) amplicons showing 1473bp
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M 5

Lane M : 100bp DNA marker

Lanes 1,2,3 & 4 : UL 44 (gC) amplicons showing 1296 bp
Lanes 5: Negative clones

Fig. 2. The amplification of UL44 (gC) gene of DEV
using the primer set 2

1473 bp

Fig. 3. Amplification of gE gene of DEV virus using primer set 3

herpes viruses'®. On the basis of the comparisons
made, the oligonucl eotide primers sel ected for this
PCR were specific for DEV virus. In the present
study we designed primersfor three specific genes
inthe DEV virus, the DNA polymerase, gC and g&
of the above virus. The UL region codes for the
DNA polymerase gene (UL30). The UL region
especialy UL 30 is highly conserved in alpha
herpes ivirinae family2. It shows only 55%, 58%
and 53% identity with HSV-1, MDV, and PRV
respectively?.

The gC belongs to the unique longue
regions (UL-44) of the virus, and it shows only
24%, 30% and 28% identity withHSV-1, MDV, and
PRV respectively2. Thethird candidate belongsto
the unique short (US-8) regions of the DEV virus,
and it codes glycoprotein E (gE). It shows only
27%, 23% and 26%identity with HSV-1, MDV, and
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PRV respectively®. These results suggest that the
DEV primer sets may not be good for detecting
other herpes viruses.

The PCR found 20 times more sensitive
than tissue culture for detecting DEV virus when
the number of infectious units per sample was
compared with the number of gene copies®®. These
PCR characteristics, and aquick sampleprocessing
than traditional virus isolation and serologic
identification methods used for detecting DEV
virus.
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