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6- Bovine Ephemeral Fever
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1- Ephemerovirus

2- Bullet shaped

3- Cone-shaped

4- Intracerebral infection
5- Virus neutralisation
6- Blocking ELISA
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Table 1- GF and GR primers used for the primary amplifying of G gene and GF+B and GR+B primers containing the
BamHI restriction endonuclease sequence. BamHI restriction sequence is underlined
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GF 5-ATGTTCAAGGTCCTMATAATTACC-3'
GR 5-TAATGATCAAAGAAYCTATCATCAC-3
GF+B 5'- GTCTGGATCCGATATGGCTAAGGTCCTCATAATTACC-3'
GR+B 5'- GTCGGGATCCTTAATGATCAAAGAACCTATCATCAC-3'
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Figure 1- The 1823 bp band of G gene and colony PCR from random selected DHS5a white colonies on 1.5% agarose gel. Lane 1: 1
Kb DNA Ladder; Lane 2: 1823 bp product of G gene; Lanes 3 and 4: positive colonies; Lane 5: negative colony.
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Table 2- Alignment of the predicted amino acid sequences corresponding to the antigenic sites of G1, G2 and G3 of G gene cloned

into the pTZ57R/T vector with some strains of BEFV in NCBI. The residues differing from the sequence of the studied strain are
bolded and underlined.

G3a (49-63) G2 (168-189) G3b (215-231) G3c (262-271) G1 (487-503)
fttri‘.’fd QAHHNLAKDEHYNKI ~ FLTPCTINDSKTKGCPLKDITG  KSFRSELNDTERLWEAP  IENQTESDFQ  YEEDEKFKPVNLSPHEK
Cs1818 QAHHNLAKDEHYNKI ~ FLTPCTINDSKTKGCPLKDITG  TSFRSELNDKERLWEAP  IKNQTESDFQ  YEEDEKFKPVNLNPHEK
YHL QAHHNLAKDEHYNKI  FLNPCTINDSKTKGCPLKDITG ~ KSFRSELNDTERLWEAP  IENQTESDFQ  YEEDEKFKPVNLSPHEK
HL-2002  QAHHNLAKDEHYNKI  FLTPCTINDSKTKGCPLKDITG  KSFRSELNETERLWEAP  IENQTESDFQ  YEEDEKFKPVNLSPHEK
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ISR 10/3 QAHHNLAKDEHYNKI ~ FLTPCTINDSKTKGCPLKDITG ~ KSFRSELNDTERLWEAP  IENQTESDFQ  YEEDEKFKPVNLSPHET
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Figure 2- The PCR product of G gene amplified using primers containing the BamHI restriction endonuclease sequence and the
result of enzyme digestion of pMalc2x-G construct on 1.5% agarose gel. Lane 1: 1 Kb DNA Ladder; Lane 2: 1823 bp product of G
gene; Lane 3: pMalc2x-G containing G gene before enzyme digestion with BamHI; Lane 4: pMalc2x-G containing G gene digested
with BamHI

1- Cysteine-rich “head”
2- Receptor-binding pleckstrin homology (PH) domain
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Introduction Bovine ephemeral fever (BEF) is an arthropod-borne viral disease of cattle and water buffalo,
spanning tropical and subtropical zones in Asia, Australia, and Africa continents. The clinical signs of BEF
disease in cattle are acute febrile reaction, stiffness, lameness, depression, cessation of rumination, and
constipation. This disease was caused by Ephemerovirus of the Rhabdoviridae. Bovine ephemeral fever virus
(BEFV) has a negative single stranded RNA genome and viral particles are bullet or cone-shaped. Five structural
proteins of BEFV have been described comprising a nucleoprotein (N), a polymerase-associated protein (P), a
matrix protein (M), a large RNA-dependent RNA polymerase (L) and a surface glycoprotein (G) spanning the
viral envelope. The G protein is a class | transmembrane glycoprotein that forms clear projections on the virion
surface. The protein G is main protective antigen and there are four antigenic sites (G1, G2, G3, and G4) on its
surface. The G glycoprotein of BEFV is a type-specific neutralizing antigen and induces protective immunity in
cattle. It has been shown to induce virus-specific neutralizing antibodies that confer passive protection against
intracerebral infection of suckling mice and protect cattle against experimental intravenous BEFV challenge. In
recent years, BEF has been distributed in many provinces of Iran such as Tehran, North Khorasan, Golestan,
Mazandaran, Ardebil, llam, Khuzestan, Fars, and Yazd and caused economic losses. Treatment will be very
effective if BEF is diagnosed early. The blocking ELISA test is preferred for the diagnosis and monitoring of
clinical bovine ephemeral fever. On the other hand, vaccination has been suggested as an effective approach for
control and prevention against to BEF. Nevertheless, no effort has yet been accomplished for production of a
vaccine and development of an ELISA kit for BEF diagnosis in Iran. Hence, the aim of this study was molecular
cloning and sequencing of G glycoprotein gene of bovine ephemeral fever virus (BEFV) in Escherichia coli.
These findings provide the basis for the production of a vaccine and development of an ELISA kit for BEF
diagnosis in future studies.

Materials and method The strain of BEFV used in this study was provided of Razi Vaccine and Serum
Research Institute (Hesarak, Karaj, Iran). BLAST analysis based on G gene sequence showed that this strain had
the most identity with the YHL strain isolated in Japan’s Yamaguchi prefecture in 1966. DH50 and Rosetta
Strains of E. coli were used for cloning of G gene. Total RNA was extracted from the supernatant of BEFV-
infected cells and reverse-transcribed into cDNA. The cDNA template was amplified by PCR using the primer
pairs GF and GR in order to amplify the full length of G gene. The amplified G fragment was cloned into
pTZ57R/T vector and then transferred into E. coli DH5a. Insert-positive clones were isolated by blue/white
screening of bacterial colonies using X-gal and IPTG on LB ampicillin plates. The transformed colonies were
screened for desired gene performing colony PCR. In order to confirm of cloning accuracy, the recombinant
plasmids were sequenced. Then a recombinant pTZ57R/T plasmid (pTZ57R/T-G) was used as the template for
PCR amplification using primers containing the BamHI restriction endonuclease sequence. A pMalc2x vector

was used in this study. In order to introduce the amplified gene into pMalc2x vector, plasmid DNA and purified
PCR products were digested with BamHI restriction enzyme through the sites created by the primers. After
ligation, pMalc2x-G construct was transformed into susceptible E.coli (DH5a and Rosetta strains) cells.
Results and Discussion The 1823 bp fragment of G gene was successfully amplified in RT-PCR and
visualized on 1.5% agarose gel. The transformed DHS5a colonies (with recombinant pTZ57R/T vector) were
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confirmed and selected for having 1823 bp fragment using colony PCR method. The result of sequencing of
pTZ57R/T-G showed that the predicted amino acid sequence of G gene had four amino acid substitutions in
sequence that have no significant effect on antigenic sites. Amplification of a recombinant pTZ57R/T plasmid
(pTZ57R/T-G) using primers containing the BamHI restriction endonuclease sequence produced an amplified
fragment of G gene to introduce into pMalc2x vector. After verification, the recombinant plasmid was extracted
and then transformed into E. coli Rosetta competent cells. Screening of bacterial colonies containing
recombinant plasmid by PCR and restriction enzyme digestion showed that pMalc2x-G construct was
successfully transformed into E.coli.

Conclusion This study is the first report of cloning of G glycoprotein gene of bovine ephemeral fever virus
using pTZ57R/T and pMalc2x vectors into E.coli in Iran. The pMalc2x-G construct can be used for production
of G recombinant protein for development of an ELISA kit for diagnosing BEF in future studies. Furthermore,
each of these recombinant plasmids can be used as the basis for transformation and expression of G gene into a
eukaryotic expression system in order to production of a vaccine for BEF in future studies.
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