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Abstract

Parvovirus is the causative agent of Derzy’s disease in ducks. The
disease appeared in Egypt as a variant of goose parvovirus (GPV)
called Short Beak and Stunted Growth Disorder, affecting ducks
which causes shortening of beaks, tongue protrusion, and growth
retardation, this condition is attributed to the recently identified
parvovirus. The goal of this study is to know if there is a new viral
mutations of the recent isolated strain in Egypt by, isolation of the
virus in fertilized duck egg and fibroblast cells of duck embryo,
following by (ELISA) test. Polymerase chain reaction was used to
determine the virus's existence followed by gel electrophoresis and
sequence analysis of the VP1 gene, comparing the isolated virus to
closely related strains from Gene Bank. It was found that the
isolated virus is 100% identical to the strains isolated in 2023 in
Egypt. It is 98.1% identical with the isolated strain in 2018 with
about 10 nucleotide variation at specific locations. Just a single
change between them results in a codon shift from Serine in
obtained isolated strain into Alanine in the local isolate of
2018.This site of change is very important (receptor binding site of
the outer coat of the virus) the change of it will affect viral
pathogenicity and antigenicity. While the rest 9 variations result in
no codon change (silent mutations).
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Introduction

Derzsy’s Disease (DD), was first
reported in 1960 the causative agent
was the goose parvovirus that
made outbreaks in young Muscovy
ducklings (Derzsy, 1967; Palya,

2013). Derzsy’s disease in 1978
was known as Qoose parvovirus
GPV. In 1989, Muscovy ducks
suffered from similar symptoms to
those of GPV and a variant strain of
parvovirus was reported, it was
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called Muscovy duck parvovirus
(MDPV), with more than 85%
identity to GPV. This has led to the
classification of waterfowl
parvoviruses into two main types
based on their host specificity: GPV
and MDPV (CHU et al., 2001).
Short Beak and Stunted Growth
Disorder was found in Egypt in
2017. The causative agent was a
variant of goose parvovirus, and
characterized by protruding
tongues, short beaks, and growth
retardation that is regarded as a new
GPV strain. One day old ducks are
the susceptible host with high
morbidity and low mortality. GPV,
MDPV are antigenic ally related
and classified as members of the
family Parvoviridae. The goose
parvovirus genome has single-
stranded DNA (Palya, 2013), 5.1
kb. The goal of this study to know
if there is a new viral mutations of
the Egyptian strain. The virus was
identified by isolation in
embryonated duck egg and
fibroblast cells of duck embryo,
following by (ELISA) test and
confirmed by PCR. Polymerase
chain  reaction was used to
determine the virus's existence
followed by gel electrophoresis and
sequence analysis of the VP1 gene,
comparing the isolated virus to
closely related strains from Gene
Bank.

Material and Methods

1. Samples

Nine unvaccinated duck farms were
suspected to be GPV-infected farms

located in  Beheira, Shargia
(Zagazig) and Gharbiya (perma)
during 2019-2024 (Table 1). By
collecting tissue samples, 11 birds
per flock were sampled and polled
together (Liver, lung, spleen, heart
and intestine). Samples were put in
(PBS), with gentamycin (50 pg/ml)
as an antibiotic solution, all samples
were  preserved at  -20C°,
centrifugation at 5,000 rpm for 5
minute to obtain the clarified
supernatant (Chen et al., 2016).

2  Control  positive  goose
parvovirus strain

It is a goose parvovirus isolated
from Egypt in 2018 was used in the
preparation of local Inactivated
Derzsy’s disease vaccine prepared
at veterinary serum and vaccine
research institute (VSVRI), that was
used as a control positive during
full molecular characterization in
comparison to the isolated
strain.(Ali Saleh et al., 2024)

3. Embryonated duck eggs used
in virus isolation

Nine day-old embryonated duck
eggs (EDE) were used for virus
isolation through the allantois’
route inoculation. Each sample's
supernatant was inoculated at the
volume of 0.2 ml. Incubation at
37C° with daily checking of the
eggs to see if there is embryonic
death or not, the allantois’ fluid
collected in case of the embryo did
not die and then used for making
five blind passages. For the
identification of virus presence, the
fluid we collected was tested by
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ELIZA and PCR (Chen et al.,

2016).
4. Duck Embryo Fibroblasts
(DEF)
Duck embryo fibroblast was

prepared according to the sundered
instructions of cell culture (Doyle
and Griffiths., 1998). Inoculation
of Primary DEF cell culture
monolayer was ready from 14-day-
old Muscovy duck embryos with
the supernatant of sample tissue
homogenate (liver) and incubated at
37C° for 7 days. The control
positive group was made by
inoculation of DEF with PBS, then
the DEF checked daily for the
presence of cytopathic effect (cell
detaching and or clumping) (Brown
et al., 1995). The DEF cells then
used for assurance of virus presence
by using polymerase chain reaction.
5. ELISA

ELISA  kits was wused for
identification of goose parvovirus
antigen according to the instruction
of manufacturers  known as
(Shanghai Coon Koon Biotech Co.,
Ltd), Pre-coated plates with specific
goose parvovirus antibodies was
used for virus identification. (Saleh
and Khodier, 2020).

6. PCR

For virus DNA extraction the liquid
layer of DEF, extracted tissue from
(liver), and allantois’ fluid after
centrifugation was used. Genomic
DNA Mini Kit (Geneaid) was used

in the extraction process, following
the manufacture instruction. DNA
elution step was made by adding 50
pl TE buffer and preserved in -20
co till use. DreamTaq Green PCR
Master Mix 2X (# K1081), was
used amplifying 885 bp. The target
was VP1 gene. (Table 2): primers
of PCR reaction. (Ali Saleh et al.,
2024).

7. Sequencing PCR product

The PCR product was amplified by
using  high-fidelity  nPfu-Forte
(Cat# P410) (Lundberg et al.,
1991). Amplification of segment of
approximately 885 bp of the VP1
gene, 1% low melting agarose was
used in inoculation of PCR product.
Using (Qiaquick gel extraction kit
cat #.28704), to extract the PCR
product. One  sample  was
sequencing to (allantois’ fluid)
partial sequencing to VP1 gene by
GATC Company, Germany by
using ABI 3730xlI DNA Sequencer
(Ali Saleh et al., 2024)

8. Phylogenetic analysis

The phylogenetic analysis was
made using Lasergene DNA Star
software; it was used for analysis of
the aligned sequences of the 485 bp
of VP1. A BLAST was performed
to determine sequence identity to
Gen Bank published parvoviruses

(Altschul et al.,, 1990). A
phylogenetic  analysis was
constructed using

MEGA11(Tamura et al., 2013).
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Table (1): Examined duck’s flocks for parvovirus

Number of Total number | Total number
Government )
farms of birds of samples
Beheira 3 33
Gharbiya, Tanta,Perma 4 45 100 Sample
Sharquia,Zagazig 2 22
Table 2: primers used in GPV identification targeting vpl gene
Primer Sequence Location Bsa}nd
ize
forward 5 GTGGGTAATGCCTCGGGAA 3 649-667
885 bp
reserve 5 GACACAGGTCCGGGTTGTAG 3° | 1553-1534
Results of the embryo and deformation of

1. Clinical signs

The observed sings included
protrusion of tongue associated
with a reduced beak size (Fig.1).
Inadequate beak formation led to
tongues extending outward, which
impaired the duck’s ability to feed
and drink effectively.
Consequently, the affected
ducklings exhibited stunted growth
and  higher  mortality rates.
Additionally, the ducklings suffered
from brittle, easily fractured legs.
The prevalence of the disease
ranged from 35% to 65 % and the
surviving ducks showed significant
reductions in feather quality and
growth rates.

2. Embryonated duck eggs (EDE)
Examination revealed death of 70%
of infected embryos within 4 -5
days’ post inoculation in EDE with
hemorrhage, congestion and edema

peak that are characteristics for the
new strain of GPV

(Fig 2).

3. ldentification  of
parvovirus by ELISA:
Seven samples of (GPV) were
detected from 9 examined samples.
4. Virus isolation in primary duck
embryo fibroblast cells (DEFs)
The cytopathic effects  were
occurred 96 -120 hr  post
inoculation after 4 passages. By 96-
120 hours, DEF cells that were
exposed to the infection became
visibly rounded and diminished in
size, and the entire monolayer was
destroyed.

5. Molecular identification
Examined samples were positive
for goose parvovirus in 6 samples
by PCR, amplification of 885 bp of
VP1 gene. Control positive virus

goose
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strain was used as control positive
for our PCR reaction (Fig 3).

6. Result of sequencing

nucleotide identity was 100 %
between the local isolates of 2023in
Egypt and the isolated strain that
submitted to Gene Bank and have
Accession number # PP41989 |,
namely AMN/ Duck/ 2023 (NEW)
,while the isolate of 2018 in Egypt
shares 98.1% nucleotide identity
with the isolated strain.

7. Results of Multiple Sequence
Alignments

The result revealed the presence of
about 10 nucleotide variation at

specific locations. Just a single
change between them results in a
codon shift from Serine in obtained
isolated strain into Alanine in the
local isolate of 2018 .The mutation
occurs at amino acid number 28 in
the obtained isolated strain which is
opposite to the amino acid number
261 of the whole VP1 capsid
protein, this change lead to change
in the outer capsid of Vpl protein
that will affect viral pathogenicity
and antigenicity. While the rest 9
variations lead to silent mutations.

Fig.2: Pathological changes of goose parvovirus in EDE

A: Control none inoculated, B: Stunted growth, C&E: Short beak,

D: Hemorrhages of the embryo.
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Figure 3: gel electrophoresis of PCR products of VP1 gene

(885 bp band)

KT751090.1 Duck China 2015 Novel
MF441223.1 Duck China 2016 Novel
MFA441224 .1 Duck China 2016 Novel
MFA4412256_ 1 Duck China 2016 Novel
MF441221.1 Duck China 2015 Novel
MFA441226.1 Duck China 2016 Novel

MF441227 .1 Duck China 2016 Novel
KT343253.1 Duck China 2015 Novel

©ORB78549.1 AME Duck Egypt 2023 Novel
4| FPP058119.1 AME Duck Egypt 2023 Novel
- LU25749.1 Goose Hungary Classi

EUS583392.1 Goose Germany Classical

aaaaaa

KC996730.1 Goose China 1999 Classical
—&272550,1 Goose China 2012 CI ical
EUS583391.1 Goose Taiwan 2006 CI 1

ORB54265.1 AM-KH Duck Egypt 2018 Novel

@ PP419896 AMN Duck 2023 (NEVV)

I—— HQ891825.1 Goose China 1978 Classical
JF333590.1 Goose China 2009 Classical

0.01

KC996729.1 Goose China 1961 Classical

Figure 4. Phylogenetic analysis of goose parvovirus in ducks related to other
strains in Gene Bank showing clustering of the isolated strain with the local
isolated strains previously isolated in Egypt during 2023.

Discussion

The virus isolation resulted death of
70% of infected embryos. Cell
changes were observed at 96 -120
hr after infection by 4 passages in
duck embryo fibro blast. While new
GPV was growing successfully in
duck embryos and duck embryo
fibroblast cells, it could not be
growing in  goose  embryo
fibroblasts (Palya et al.,, 2009).

Identification of viral isolate by
ELISA revealed that; (GPV) was
detected in 7 samples from 9
examined samples. It was found
that the isolated GPV is 100%
identical to the strains isolated in
2023 in Egypt and is 98.1%
identical with 2018 isolated strain
with about 10 nucleotide variation
at specific locations(Ali Saleh et
al., 2024)



SCVMJ, XXIX (2) 2024

Conclusions

The presence of GPV mutations in
Egyptian duck farms reported, that
IS responsible for the increasing of
Short Beak and Stunted Growth
Disorder infections. The causative
virus was successfully isolated
using fertilized duck eggs and DEF
cells. The wvirus existence was
confirmed through EIIZA for of the
allantois fluid, indicating that the
isolate was positive for GPV. PCR
and partial VP1 gene sequencing
further placed the isolated virus
within the GPV strains with newly
some viral mutations.
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