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First report on the diagnosis of infectious
pancreatic necrosis (IPN) based on reverse

transcription polymerase chain reaction (RT-
PCR) in Turkey.
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Abstract
Rainbow trout (Oncorhynchus mykiss ) farming in Turkey has been widely affected by disease
and high mortality of fry since 1990. Several diagnostic investigations have been undertaken
and viral particles were identified in electron microscopic studies. In this study, rainbow trout
fry that showed the typical signs of IPN were collected from different farms in Turkey and RT-
PCR performed using two different primer sequences. After the isolation of viral RNA from
different fish tissue, amplification product was visualized with silver-stained polyacrylamide
gel electrophoresis and 263 bp IPN positive bands were recognised. This RT-PCR assay not only
demonstrated the existence of IPN in Turkey but also proved to be a rapid and sensitive tech-
nique for the identification of the IPN virus from infected fish tissue.

Infectious pancreatic necrosis, (IPN), is an
acute to subacute highly contagious disease
of young salmonid fish. The causative agent
was isolated in vitro in 1960, and established
that the disease was caused by a virus (Post
1987). The IPN virus belongs to the
Birnaviridae group and it is the most thor-
oughly studied virus of this family. It is
icosahedral, unenveloped, 60 nm in diameter
with a double stranded RNA genome (Lopez
et al. 1994).

External signs of IPN in young salmonids in-
clude a reluctance to take food, gradual loss
of equilibrium, swimming in spirals, lethargy

Notes

and sometimes violent flexing of the body as
if in abdominal distress. Larger, faster grow-
ing young fish are generally the first to die
from IPN. Young salmonids with acute or su-
bacute IPN usually become dark in color, lose
weight and develop anaaemia. The fish may
not demonstrate internal signs of the disease
other than an alimentary tract filled with opal-
escent or clear mucus.

Since 1990, import of Rainbow trout summer
eggs to Turkey has increased and the
mortalities in young fry have now risen to
around 50 %. The typical signs of the disease
and the high mortality strongly suggests IPN.
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Timur et al. (1993) performed a histopatho-
logic and electron microscopic investigation
to find proof of the presence of IPN which
found particles of the virus. In recent years
the polymerase chain reaction (PCR) has been
widely used as a detection method for fish
viruses. The present study was carried out
both to prove the existence of IPN in Turkey
and  to develop a rapid IPNV detection
method.  Rainbow trout fry from different
farms from all over Turkey which showed the
typical signs of IPN were collected and RT-
PCR performed by using two different primer
sequences. After isolation of the viral RNA
from different fish tissue, amplification prod-
uct was visualized by silver-stained polyacry-
lamide gel electrophoresis.

Extraction of RNA
Fresh pancreas and kidney tissue samples
were aseptically removed and stored at – 20
OC, from IPN suspected fish. These were then
cut into small pieces and put into digestion
solution (0.2M Tris-HCL, pH 8, 10mM EDTA,
% 1 (w/v) SDS and 200 µg/ml proteinase K)
and incubated for one night at 55 OC.

After incubation, one volume of phenol/chlo-
roform/isoamyl alcohol (Sigma Chemicals,
Germany) (25:24:1)  was added and centri-
fuged at 5000 g for 5 min. The aqueous phase
was saved and one volume of chloroform-
isoamyl alcohol (24 : 1) added and the sam-
ple centrifuged again at 5000 g for 5 min. The
aqueous phase was again retained, and abso-
lute alcohol and 3 molar sodium acetate
added before incubation at – 20 OC overnight.
The nucleic acids were then centrifugated at
5000 g for 15 min. and the aqueous phase was
discarded and washed twice with 70 % etha-

nol, finally the pellet was resuspended with
20 ml TE buffer (Chomezynski P.& Sacchi
N.1987)

Primers
Primer choice was based on the previously
established viral conserved amino acidic re-
gion within the major capsid protein (Lopez
et al. 1994). These oligonucleotids combined
in two pairs and used as RT-PCR amplifica-
tion primers. The oligonucleotide sequences
and map position in IPNV coding region are
shown below:

Primer sequences, identification code, map
position in VP2 published sequence (Lopez
et al., 1994).

5’-CGG AAA TAC GAC ATC CAG AGC-3’
( I ) sense

5’-GCG GTC TGC TGG TTG AGC TGG- 3’
( II) antisense

5’-CCA ACT GGG TTT GAC AAG CC-3’ (
III ) sense

5’-GTC TCA TTG ACG GGT TCG GC- 3’ (
IV ) antisense

For the first cycle primer pairs of I and II ; for
the second cycle primer pairs of III and IV
were used.

RT- PCR Amplification :
Viral RNA was combined with 0.5µm of each
primer (sense and antisense) and two to three
drops of mineral oil were overlayed on the
mixture. The dsRNA was denatured by heat-
ing at 104 OC for 6 minutes and samples were
then cooled on ice. Reverse transcription mix
was then added (3.75mM MgCl2, 50 mM KCl,
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10 mM Tris-HCL, pH 8, 1 µM of each
deoxynucleotide, 2 . 5 U µl–1 reverse tran-
scriptase and 1 U µl–1 of Rnase inhibitor). Re-
verse transcription was performed in a final
volume of 20 ml at 42 OC for 15 minutes fol-
lowed by a 5 minutes incubation at 99 OC. The
product was allowed  cool to 37 OC and PCR
mix (2 mM MgCl2, 10 mM Tris-HCl, pH 8, 50
mM KCl)was added to the mixture, giving a
final volume of 100 µl.

The temperature was raised to 94 OC for 6
minutes and 2.5 U of Thermus aquaticus Taq
DNA polymerase was added. PCR amplifica-
tion involved 40 cycles: 1 min. at 92 OC for
denaturation; 1 min. at 65 OC to allow anneal-
ing ; 1 min. at 72 OC for extention
(Chomezynski P.& Sacchi N.1987).

Nested PCR Amplification :
Nested PCR amplifications were performed
directly using 5 µl of the RT-PCR products.
Different sets of internal primer were used
with the amplification conditions of the RT-
PCR assay. The temperature was raised to 94
OC for 2 min. and the PCR amplification in-

volved 40 cycles : 20 sec. at 92 OC for dena-
turation ; 30 sec. at 63 OC to annealing ; 45 sec.
at 72 OC for extention. The final cycle was 5
min. at 72 OC for extention (Chomezynski P.&
Sacchi N.1987).

Electrophoresis
The nested PCR products were analysed on a
2 % agarose gel by electrophoresis and stained
with ethidium bromide. IPN positive bands
(263 bp) were visualised (Fig.1).

This RT-PCR assay not only demonstrated the
existence of IPN in Turkey but also proved to
be a rapid and sensitive technique for the
identification of the IPN virus from infected
fish tissue. The RT-PCR assay compares fa-
vourably with cell culture based IPNV detec-
tion techniques (Lopez et al. 1994).
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Figure 1. IPN positive electrophoresis result: 1.
Marker (Phi X 174), 2. Negative control,  3. Positive
control, 4. Sample.
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