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Abstract: The double stranded RNA (dsRNA) genome segments of the Sudanese isolates of epizootic
hemorrhagic disease of deer virus (EHDV) were analysed by agarose gel and sodium dodecyl sulphate (SDS)
polyacrylamide gel electrophoresis (SDS-PAGE). EHDYV serotype 1 and 2 are enzootic in the United States
whereas EHD V-4 and an untyped solate designated EHDV-318 are enzootic in the Sudan. The dsRNA genome
segments profiles of the Sudanese EHDV serotypes 4 and EHDV-318 were compared with those of North
American EHDV serotypes 1 and 2. Both systems (agarose gel and SDS-PAGE) showed 10 segments for each
virus 1solate, which 1s characteristic pattern of EHDV serogroup. The agarose gel showed 1dentical genome
profiles for all Sudanese and North American serotypes of EHDV serogroup. However, SDS-PAGE system was
able to detect genetic variation between Sudanese and North American EHDV serogroups and among the
Sudanese serotypes of EHDV. The results of this study suggested that, the agarose gel electrophoresis could
be used as a supportive or complementary method to facilitate tentative diagnosis of EHDV infection in
susceptible ammal populations. In addition, the SDS-PAGE could also be used to detect genetic diversity

among topotypes of EHDYV serogroup from the African or North American continents.
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INTRODUCTION

Epizootic hemorrthagic disease of deer virus (EHDV)
15 a double stranded RN A virus of the genus Orbivirus in
the family Reoviridae!?. EHDV is a serious veterinary
problem in North American white-tailed deer, where the
virus produces clinical signs and pathological lesions of
fatal hemorrhagic mfection, resembling those of
blue tongue virus (BTV)™. EHDV may cause an
often-subclinical infection in goats and cattle’® . There are
at least ten serotypes of EHDV serogroup, distributed
world wide, identified by serum neutralization and plaque
inhibition test™. Of the 10 serotypes of EHDV serogroup,
at least EHDV serotypes 4 and EHDV-318 are enzootic in
the Sudan™. Epizootics of clinical hemorrhagic disease in
deer were reported in the Sudan and were thought to be
caused by EHDV™. Very little informaticn is available
about the genetic diversity among the Sudanese
serotypes of EHDV serogroup. Like other orbiviruses,
EHDYV infection in Sudanese breed of geats and cattle is
typically asymptomatic and the disease potential of EHDV
serotypes remains unknown™'?, EHDV has a genome

composed of 10 double-stranded RNA (dsRINA)
segments. The genome segments code for the
viral proteins™. There are 3 nonstructural proteins
(NS, NS, and NS;) and seven structural protems. The NS
protemns are mcorporated inte the double layer protein
coat!'!. The nonstructural proteins are coded for by
genome segments 6, 8 and 10, respectively. The major
protein of the outer coat, VP,, coded for by genome
segment 2, 1s associated with serotype specificity and
induction of neutralizing antibody. Group specific
antigens and genome segments coding for these antigens
are beng defined. Genome segment 7 codes for VP, and
15 located at the mmer protein coat. VP, has been
acknowledging as serogroup specific protein. Genome
segments 1, 3, 4, 6and 8 of EHDV were found to be highly
conserved with more than 90% homology amongst
cognate genes of EHDV serogroup™™.

In the present investigation the RNA genome profiles
of the Sudanese and North American serotypes of EHDV1
and 2 were analyzed using agarose gel and sodium
dodecyl sulphate(SDS) pelyacrylamide gel
electrophoresis (SDS-PAGE).
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MATERIALS AND METHODS

Cell culture and virus propagation: The Sudanese EHDV
serotypes 4 and 318 were used. The viruses were
recovered from sentinel calves at the University of
Khartoum Farm. The North American EHDV gerotypes
1 and 2 were obtained from Institute of Animal Disease
Research Pirbright Laboratory, United Kingdom. Vero
cells were prepared in Minimal Essential Medium (MEM)
containing 100 units penicillin/ml and 100 mcg
streptomycin/mL, 10% tryptose phosphate broth and 10%
Fetal Bovine Serum (FBS) that was heat inactivated at
56°C for 30 min. Cell cultures were incubated at 37°Cin a
humidified incubator until confluent monolayer was
obtained (usually 2-3 days).

Virus isolation and identification: Virus isolation
procedure was described previously™. Briefly, Vero cell
monolayers were inoculated with EHDYV isolates. The
inoculated cell cultures were incubation at 37°C for 1 h,
the inoculated cell cultures were supplemented with MEM
containing 2% fetal bovine serum (FBS). The cell cultures
were again incubated at 37°C and observed daily until
cytopathic effect was 80% complete. All cytopathic
agents were identified by serum neutralization test™. The
infectious material was harvested and centrifuged at
3,000 RPM for 30 min and the cell pellet was used for
dsRNA exfraction.

Nucleic acid extraction: dsRNA was exfracted from
infected cells. Total nucleic acid was extracted as
described previously™. Briefly, the cell pellet waslysedin
a lysing buffer containing (proteinase K and 10%0 SDS).
The dsRNA was extracted with phenol, ethanol
precipitated and partially purified with 10% lithium
chloride. The dsRNA iz then wvaccum dried and
resugpended in 100 microliter distilled water and
quantified using spectrophotometer at 260 nm wave

length.
Agarose gel electrophoresis: The agarose gel
electrophoresis and the staining procedure were

described in details in the previous report™™. The dsRNA
was used at a concentration of 100 ng and the agarose gel
was used at a concenfration of 1%4.

Polyacrylamide gel elecirophoresis (SDS-PAGE): The
SDS-PAGE technique and the staining of the gels with
silver nitrate were performed as described previously®™
The dsRNA was used at a concentration of 100 ng and
the PAGE was used at a concentration of 10%o.

RESULTS

The agarose gel showed identical genom e profil es for
all genome segments of the Sudanese and the North
American serotypes of EHDV serogroup used in this
study (Fig. 1). Each EHDV zerotype showed 10 bands,
which correspond to viral dsRNA genome segments,
typical of EHDV serogroup.
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Fig. 1: RNA genome profiles of Sudanese and North

American serotypes of EHDV serogroup using

1%o agarose gel. Lane 1: EHDV-1; Lane 2: EHDV-2;

Lane 3: EHDV-318; Lane 4: EHDV-318; Lane 5:
EHDV318; Lane 6: EHDV-4

1 2 3 4

Segment 1 —— 0 -

L]
L=,

Segment 10—

Fig. 2: RNA genome profiles of Sudanese and North
American serotypes of EHDV serogroup using
10% SDS-PAGE. Lane 1: EHDV-1; Lane 2: EHDV-
2; Lane3: EHDV-318; Lane 4: EHDV-318; Lane 5:
EODV318; Lane 6: EHDV -4
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Using SDS-polyacrylamide gel electrophoresis
(SDS-PAGE), the EHDV genome also showed 10 bands,
which comrespond to viral dsRNA genome segments,
typical of EHDV serogroup (Fig. 2). However, the cognate
genome segments of the Sudanese and the North
American serotypes of EHDV migrated to the same length
but with different electrophoretic patterns. The dsRNA
genome profiles for the Sudanese and the North American
EHDV serotypes showed different migration level for
segment 2 and 4. Also segment 7, 8 and 9 showed
different migration levels.

Segment 9 of the North American EHDV serotype
1 migrated at faster rate compared to cognates of other
EHDYV serotypes. Segment 10 of the Sudanese EHDV-318
migrated at slower rate compared to cognates of the North
American EHDV serotypes 1 and 2.

DISCUSSION

The EHDV isolates used in this study represent a
range of different EHDV serotypes collected from different
location in North American and Central Africa. The
agarose gel electrophoresis could be used to facilitate
rapid detection of the 10-dsRNA genome segment of
EHDV serogroup. Using SDS-PAGE, the EHDV viral
genome showed 10 dsRNA bands, typical of EHDV
serogroup. The dsRNA of EHDV serotypes 1, 2, 4 and 318
dsRNA migrated to the same length but with different
electrophoretic patterns™. The nucleic acid analysis of
Sudanese and the North American serotypes of EHDV
serogroup by SDS-PAGE showed 10 distinct RNA
segments, which represents the characteristic pattern of
Orbiviruses. Tentative diagnosis of EHDV infection could
be made using SDS-PAGE technique. However, sufficient
electrophoretic variation exists in field isolates of EHDV
to present different electrophoretic patterns between
serotypes. Therefore, different serotypes of EHDV may
have the same electropherotype and different Orbiviruses
may have indistinguishable electropherotypest™. It is well
documented that other members of the orbivirus genus
mncluding Blue Tongue Virus (BTV), palyam serogroup of
orbiviruses and African Horse Sickness Virus (AHSV)
10 dsRNA genome segments'™'”.  Thus,
electrophoretic patterns themselves have no definitive
diagnostic value for specific identification of a particular
EHDV serotype or even for detection of EHDV serogroup.
Using agarose gel, the genomes of Sudanese and the
North American EHDV serotypes migrated to the same
length despite the different electropherotypic patterns of
their dsRNA. This finding suggested that it would be
mteresting to compare the lengths of EHDV

have

electropherotypes from the Sudan with their North
American, Asian and other African counterparts. The
difference in length between electropherotypes as
determined by their dsRNA migration in PAGE, could then
be used as a valuable tool to study the epidemiology of
EHDYV topotypes from different continents'”. Very little
information 1s available about the RNA homology or
heterology among Sudanese isolates of EHDV serogroup.

In conclusion, the scientific data presented in this
indicated that the agarose gel
electrophoresis could be used to facilitate tentative
diagnosis of an orbivirus infection including EHDYV.
However, SDS-PAGE could be used to detect genetic
variations among the same serotypes or between different
serotypes of EHDV serogroup as determined by their
dsRINA genome profiles.
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