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Abstract
 Rainbow trout (Oncorhynchus mykiss) farming in Iran has been widely affected by diseases and
high mortality of fry since 1998. Several diagnostic investigations have been undertaken to identify
the disease. In this study, a RT-PCR was performed on tissue of rainbow trout fry with typical
signs of infectious pancreatic necrosis using IPNV specific primers. Sequencing results, when
compared to the Genebank data, revealed a close identity with IPNV. Percentage identities showed
the closest relationship with 3 submitted IPNV sequences (94.6%). This study demonstrates IPNV
by RT-PCR for the first time in Iran.
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Introduction
Infectious pancreatic necrosis (IPN) is a
contagious disease of salmonid fish caused by
an aquatic birnavirus, IPN virus (IPNV). It is
an icosahedral, unenveloped virus containing
two segments, A and B, of double stranded
RNA genome (Lopez et al., 1994). Segment B
encodes VP1, while segment A encodes the
structural proteins VP2 and VP3 (MacDonald
& Dobos, 1981).

Clinical signs of IPN in young salmonid fish
include maintaining a still position near the
side of the raceway, refusing to take food,
uncoordinated spiral swimming, lethargy and
abdominal distention. IPN virus in salmonids
produces lesions principally in the pancreas
and the intestinal mucosa (Roberts, 2001). In
an immunological and histopathological
survey, Akhlaghi (2001) investigated
infectious haemotopoitic necrosis disease
(IHN), IPN and viral haemorrhagic

septicemia (VHS) using polyclonal and
monoclonal antibodies in a sandwich ELISA
(enzyme linked immunosorbent assay) on 5
rainbow trout farms in the Kohkiloye-boyer
ahmad and Fars provinces, Iran; IHN virus
antigen (French strain) and IPN virus antigen
(Sp strain) were detected in fry fish tissues
from Kohkiloye-boyer ahmad but not from
Fars province. Necrosis in kidney and spleen
of fry fish of both provinces was noted.

In recent years the polymerase chain reaction
(PCR) has been widely used as a detection
method for fish viruses. The PCR–ELISA
method (Barliè-Maganja et al., 2002) for the
detection of RT–PCR products enabled the
screening of large numbers of samples and
offered the possibility for automatisation of
diagnostic work. IPN has been confirmed
from rainbow trout fry from different farms
all over Turkey which showed the typical
signs of the disease and IPNV was confirmed
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by RT-PCR using two different primer
sequences (Candan, 2002).

Despite considerable losses during the fry
stage in Iran’s rainbow trout farming, little
efforts have been undertaken to clarify the
cause of such mortalities.The present study
was carried out to confirm the previous
evidence of IPN in Fars province, Iran.
Primers binding to the NS and VP3 regions
of segment A of IPNV were used for
amplification.

Materials and methods
Sampling
A total of 20 diseased moribund rainbow trout
(Oncorhynchus mykiss) fry from a rainbow
trout farm in Fars province, Iran, with typical
signs and history of IPN were collected and
samples of kidney, liver and spleen were
aseptically removed from each fish. The
pooled tissue sections were placed separately
into a sterile 2 ml dry tube that was snap
frozen and stored at -80° C.

RNA extraction
Total RNA was prepared using the RNA
isolation kit (Cinnagen, Iran) as described by
the manufacturer. Frozen tissue samples were
thawed at -20° C for 2 hours and mixed
aseptically. Pieces of tissue were ground in
liquid nitrogen by mortar and pestle. One ml
of lysis buffer was added to about 100 mg of
tissue powder and mixed thoroughly by
inversion. After adding of 200 ml chloroform
and gently inverting, the tube was centrifuged
at 4oC and 12000 g for 15 min. The equal
volume of isopropanol was then added to the
upper phase and after incubation on ice for
15 min, the mixture was centrifuged at 4oC
and 12000 g for 10 min. The pellet was washed

with 70 percent cold ethanol and RNA was
eluted using nuclease free water.

Primers
Two primers DIAIPNF (5‘ ATC TGC GGT
GTA GAC ATC AAA G) and DIAIPNR (5‘
TGC AGT TCC TCG TCC ATC CC), described
by Taksdal et al., (2001) and synthesized at
MWG (Germany), were used for RT-PCR and
amplification of a 224 bp product of the NS/
VP3 region of segment A of IPNV.

cDNA synthesis
Single strand cDNA was synthesized from
about 3 mg of total RNA using the Revert Aid
TM first strand cDNA synthesis kit according
to the manufacturer instruction (Fermentas).
Briefly, RNA was mixed with 20 pmol of
reverse primer and incubated at 68 oC for 10
min and then on ice for 5 min. The reverse-
transcriptase reaction was prepared by
adding 200 U of M-MulV reverse
transcriptase, 20 U of ribonuclease inhibitor,
600 nM of each dNTPs and reaction buffer
providing 50 mM Tris-HCl, pH 8.3; 50 mM
KCl; 4 mM MgCl2 and 10 mM DTT. The
reaction was incubated at 42 oC for 1 hr.

PCR
Amplification of cDNA was carried out in a
50 ml reaction volume containing 50 mM KCl,
10 mM Tris-HCl, pH 9.0; 0.1% Triton®X-100; 4
mM MgCl2; 400 nM of each dNTPs; 20 pmol
of each forward and reverse primers; 4 ml
cDNA and 5 U Taq DNA polymerase
(Cinnagen). The reaction was heated to 94oC
for 3 min and then incubated for 35 cycles of
94 oC for 45 sec, 60 oC for 50 sec and 72 oC for
1 min, with a final incubation of 72 oC for 5
min. The amplicons were analyzed in 1.5 %
agarose gel containing ethidium bromide.
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Cloning and sequencing
The expected 224 bp amplicon was extracted
from agarose gel using QIA Quick Gel
Extraction kit (QIAGEN). Purified amplicons
were cloned in vector pTZ57R/T in a 30 ml
ligation reaction containing 40 mM Tris-HCl,
pH 7.8; 10 mM MgCl2; 10 mM DTT; 0.5 mM
ATP and 5 units T4 DNA ligase (Fermentas).
After 18 hrs incubation in 16 oC, 5 ml of
ligation reaction was transformed into XL1-
Blue competent cells and the culture was
incubated at 37 oC with shaking for 3 hr. From
1 ml of culture, 100 μl was plated on TSA plate
containing 100 mg/ml ampicillin, and
incubated at 37 oC overnight. Six colonies were
picked up and assessed for presence of insert
by PCR and using universal M13 forward and
reverse primers. One of the clones carrying
the desired insert, designated as IRF, was
chosen for sequencing. The prepared plasmid
by QIAprep miniprep plasmid isolation kit
(QIAGEN) was sequenced with M13 (-40)
reverse primer by Macrogene Inc. (South
Korea).

To analyse the sequencing data, BLASTn
comparison was performed with the NCBI/
GeneBank database.

Results
BLASTn comparison of the isolate IRF
sequence against the nucleotide database did
return a significant result to IPNV.
Phylogenetic tree and also percentage
identities, prepared using the DNAstar
software, showed the closest identity between
the sequence of IRF and those of 3 IPNV
isolates submitted at NCBI with accession
numbers AF342729 (strain AB), AY780919
(strain 6B1) and AJ489228 (94.6%) (Figures 1
and 2). Alignment between sequences of
isolate IRF and 5 IPNV isolates is shown in
Figure 3. The majority of differences with
other isolates are related to the 3' end of NS
part.

Discussion
Infectious pancreatic necrosis can cause a
significant economic impact on salmonids
with a worldwide distribution and is a severe
threat to the growing aquaculture industry.
The virus is vertically transmitted; therefore,
the detection of virus in broodstock, even in
the absence of the disease, often means the
destruction of these valuable animals (Reno,
1999).

Figure 1. Phylogenetic relationships between sequences of clone IRF and 5 IPNV isolates.
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This study reports the first detection of IPNV
by RT-PCR in rainbow trout fry  in the Fars
province, thereby confirming earlier suspicion
of the virulent nature of IPN virus in the
region (Akhlaghi, 2001).  Since early culture
of rainbow trout in Iran, eyed eggs have been
imported from different parts of the world. It
is probable that the IPN virus has been
introduced by this route during the past few
years.

Genetic analysis of the IPNV isolate in this
study supports the serological finding of
Akhlaghi (2001). Our IPNV isolate exhibits a
high degree of nucleotide similarity (94.6 %)
with virulent IPNV isolates, accession
numbers AF342729, AY780919 and AJ489228.
Phylogenetic relationships of aquatic
birnaviruses based on deduced amino acid
sequences for the VP2 coding region
demonstrated 6 genogroups, some of which
were comprised of several genotypes (Blake
et al., 2001). Also phylogenetic analysis of the
sequence of a region of the VP2 gene
demonstrated that birnaviruses isolated from
the Flemish Cap, a Newfoundland fishery
were more closely aligned with the American
strains of IPNV serotype A1 (Romero-Brey et
al., 2004). In an approach for genotyping

IPNV reference strain and other
aquabirnaviruses isolated from northwestern
Spain, aquabirnaviruses were placed into six
genogrouping (Cutrin et al., 2004). Results of
this study indicated that the 224 bp amplicon
of the NS/VP3 region of segment A of our
IPNV isolate resembles Ab strain. The high
degree of nucleotide similarity of our IPNV
with those recorded strains confirms the
presence of IPNV in Fars province rainbow
trout fish farms, Iran.

The application of RT-PCR has been described
for detection of IPN nucleotides in cell culture,
artificially inoculated tissues and natural
infection in various species of fish. The PCR–
ELISA method for the detection of
amplification products and verification using
specific biotinylated probes could provide an
additional tool for the detection of IPNV
which is rapidly and easily performed and is
highly sensitive, especially for the detection
of IHNV in fish samples co-infected with
IPNV (Barlic-Manganja et al., 2002). In our
study RT-PCR was able to detect the virus
genome in the tissue of infected rainbow trout
fry. More investigations are to be done for
molecular characterization and strain
identification of virus, although there is a high

Figure 2. Percent identities and divergence between clone IRF sequence and 5 IPNV isolates.  Five isolates
with highest similarity were chosen for comparison.



Bull. Eur. Ass. Fish Pathol., 27(5) 2007,  209

percentage identity with some known strains
in the 224 bp fragment of the genome.

In order to implement control measures, it is
important to evaluate the spread of IPNV in
the north, northwest, west and southwest of
Iran where the rainbow trout farms are mainly
situated. This would facilitate a better
understanding of the risk of IPN infection, a
major potential threat to the rapidly growing
rainbow trout culture.
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