Vet.Med.J.,Giza. Vol.53, No.2. (2005):189-193.

PARTIAL NUCLECTIDE SEQUENCE OF THE G GLYCOPROTEIN OF
RESPIRATORY SYNCYTIAL VIRUS ISOLATED FROM WILD BIGHORN
SHEEP MAY PROVE THAT IT IS NEARLY IDENTICAL TO THAT OF
OVINE RESPIRATORY SYNCYTIAL VIRUS OF DOMESTIC SHEEP

N. Z. ELERAKY#*, S. A. KANIA*¥, L.D. POTGIETER**
* Department of Microbiology, Faculty of Vet. Medicine, Kafr Elsheikh, Tanta Univ.,Egypt

** Department of Comparative Medicine,College of Veterinary Medicine,

University of Tennessee, Knoxville, Tennessee, USA

Received: 12. 3. 2005
Accepted: 20. 3. 2005

SUMMARY

The G glycoprotein is the most variable gene
among different strains of human and bovine res-
piratory syncytial viruses (RSV). One isolate of
ovine RSV isolated from domestic sheep has been
molecularly characterized before. In this study,
partial nucleotide sequence (65%) of the G gly-
coprotein gene of RSV isolate of wild bighorn
sheep and its predicted protein are reported. Very
high level of identity at the nucleotide and amino
acid levels between the two RSV isolates of do-
mestic sheep and wild Bighorn sheep suggests
that Bighorn sheep RSV may be considered as a
member of the ovine RSV subgroup. This infor-
mation will help in understanding RSV epidemi-
ology and vaccine devel(;pment in cattle and

sheep.

189

R

ol 395
&ﬁ < \‘3’1:7’ c@\},
- . r‘-«

—

\'\

INTRODUCTION

Bovine respiratory syncytial virus (BRSV) is a
major cause of severe respiratory tract disease in
calves and adult cattle (Castleman et al., 1985; Pi-
rie et al., 1981). Ovinc respiratory syncytial virus
(ORSV) was isolated from domestic and wild big-
horn sheep with respiratory symptoms (Leamaster
et al., 1983; Evermann et al., 1985; Spraker et al.,
1986). It has been suggested that ORSV infects
cattle (Bryson et al., 1988; Grubbs et al., 2001). It
has been proposed by some investigators that un-
gulate RSVs be divided into 2 subgroups; one
representing BRSV and the other representing
ORSV (Alansari and Potgieter, 1993; Mallipeddi
and Samal, 1993 a, Alansari et al., 1999; Eleraky
et al., 2001). The G (attachment glycoprotein) is
one of the two major surface glycoproteins encod-

ed by RSVs. The G glycoprotein is the most vari-
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able gene among different strains of human res-
piratory syncytial virus (HRSV) and BRSV
(Johnson et al., 1987, Mallipeddi and Samal, 1993
b). RSV strain (WSU 87- 6750) isolated from
wild bighorn sheep has not been molecularly
characterized before. In this study, partial nucleo-
tide sequence (65%) of the G glycoprotein gene
and its predicted protein are reported. The pur-
pose is to give an idea about the level of identity
between ORSV strain isolated from domestic
sheep and the other strain isolated from wild big-
horn sheep in respect to G protein gene. This will
be valuable for subgrouping of ruminant RSVs
and complete understanding of RSV epidemiolo-

gy and vaccine development in cattle and sheep.

MATERIAL AND METHODS

RT- PCR assay targeting the G glycoprotein gene
(Eleraky et al., 2003) was used to amplify part
(65%) of the G glycoprotein gene of bighorn
RSV. Bighorn sheep respiratory syncytial virus
isolate WSU 87-6750 (provided by Dr. Jim Ever-
mann, Washington Animal Disease Diagnostic
Laboratory, Pullman, WA, USA) was propagated
in Madin Darby Bovine Kidney (MDBK) cells.
RNA was extracted with Trizol reagent (Gibco-
BRL, Gaithersburg, MD) according to the proto-
col of the manufacturer. A set of primers de-
scribed previously (Eleraky et al., 2003) was used
for amplification of 542 bp G gene fragment of
bighorn sheep RSV. One primer [G164 (5
AGCCCTAGCAATGATAAC 3Y) representing
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bases 147-164 of ovine RSV (WSU 83-1578) G
gene was used for cDNA synthesis. The seconq
primer [G672 (' GACTGGTTCTGTGGTGG 3]
represents the complementary sequence of bageg
688-672 of the ovine RSV (WSU 83-1578) g
gene. Synthesis of cDNA was done using super-
script II Rnase H- reverse transcriptase (Invitro.
gen Life Technologies) according to the manufac.
turer’s protocol. Amplification is performed using
Taq DNA polymerase (Invitrogen Life Technolo-
gies) as described previously (Eleraky et al,
2003). PCR amplified product was electrophor-
esed in 2 % agarose gel (Sigma Chemicals Co.,
St. Louis, MO). in 1x TAE buffer. Sequencing of
the PCR product was done at the University of
Tennessee (USA) Molecular Biology Research
Facility by using an ABI prism dye terminator cy-
cle sequencing reaction kit and an ABI 373 DNA

sequencer, Perkin Elmer Inc., Foster City, CA,
USA.

RESULTS

Comparison of the nucleotide sequence of the
PCR product representing 65% of the G glycopro-
tein gene of the bighorn sheep RSV with the cor-
responding sequence of ovine RSV isolate WSU

83-1578 showed 99.399% identity (fig. 1).

The alignment of the deduced amino acid €
quence of the amplified fragment of bighor®
sheep RSV G glycoprotein gene with the corre:
sponding published sequence of ORSV showed

Vet.Med.J..Giza Val B2 A1~ aranam

CamScanner


https://v3.camscanner.com/user/download

98.17 % identity (fig. 2). Amino acids were sub-

stituted in 3 positions (amino acids 80, 87 and

83-1578

87-6750

83-1578

136 of ORSV G protein).

CTAGCAATGATAACTTTAGTATCACTTACCATAACAGCCATCATTTATA+ 200
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TCACTTACCATAACAGCCATCATTTATAT 29
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TAGCACQGGAAACACAAAAGCCAAACCCATGCCTACACCAACAATTCAGA 79
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CTCAAGGCGGTAAAACCAAAGGCCCTCCTACTCCACATGCCACAAGGAAR 450

PECREEEEET R et er et e el
CTCARGGCGGTAAAACCARAGACCCTCCTACTCCACATGCCACAAGGARA 279

CCCCCCATCAGTTCACAGAAGAGCAATCCCTCCGARATTCAACAAGATTA 500
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Fig. 1: Comparison of the nucleotide sequence of p

RSV isolate WSU 87-6750 with the
Jumber L08470). The dots above the sequence are spaced

1578 (Gene Bank accession 1
every 10 nucleotide 2

right end of the line.
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ARAGCTCTAACAACCACCCCC

ARAGCCAACCAAGA. .. ccvronneners

nd the number of the last nucleotide for each

CCCCCCATCAGTTCACAGAAGAGCARTCCCTCCGARATTCARCAAGATTA 329

CAGTGACTTTCAAATACTTCCCTATGTGCCCTGCAACATATGTGAAGGTG 550

LT REE Tt e e e e
CAGTGACTTTCAAATACTTCCCTATGTGCCCTGCAACATATGTGAAGGTG 379

ACTCTGCTTéTTTATCCCTCTGTCAAGATAGATCCGAGAGCATACTGGAT 600

|||||IllflllllllIIIIIIlllllll|||||||||l|l||||l|l||
ACTCTGCTTGTTTATCCCTCTGTCAAGATAGATCCGAGAGCATACTGGAT 429

AAAGCTCTAACAACCACCCCCAAAAAAACTCCAAAACCCATGACCACCAA 650

llllIIIIIIllllll|||||IIIIHIIIIIIHIHIIIII|||||||
AAAARARCTCCAAARCCCATGACCACCAR 479

GACATCAACCCACCACAGAACCAGTCTGAGAAACAAAC 700

art of the G glycoprotein of Bighorn sheep

G glycprotein of ovine RSV isolate WSU 83-

line is given on the
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Fig. 2: Comparison of the predicted amino acid sequence of the amplified fragment of G gly-

coprotein gene of Bighorn sheep RSV isolate WSU 87-6750 with the G glycprotein of

ovine RSV WSU 83-1578 . The dots above the sequence are spaced every 10 nucleo-

tide and the number of the last amino acid for each line is given on the right end of the

line.

DISCUSSION

The very high level of identity at the nucleotide
and amino acid levels between RSV isolate of do-
mestic sheep (WSU 83-1578) and RSV isolate of
wild Bighorn sheep (WSU 87-6750) suggests that
Bighorn sheep RSV may be considered ag mem-
ber of the ovine RSV subgroup. It has been sug-
gested that the regjon corresponding to the con-

served 13 amino acid region (164 -176) of humap
RSV G protein is a putative rece

Ptor binding site,
(Johnson et al,,

1987, Mallipeddi anq samal
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1993 a) This region is not conserved in ORSV
and BRSV (Alansari and Potgieter, 1993). This
region is exactly conserved i the two isolates of

RSV of domestic and wild Bighorn sheep (fig. 2).
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