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Rinderpest Viriisii (RPV) Hemagliitinin (H) Geninin Klonlanmas: ve Bakteriyel A¢iklanmasi*

SUMMARY: In this study, clonin 8 and prokaryotic expression of rinderpest virus (RPV) hemagglutinin
gene was reported. For this purpose, Vero cells were infected with Bovine O Kabete (RBOK) strain of RPV and
total RNA was isolated at the height of the infection. Reverse transcription was carried out with random primers
and viral cDNA was obtained. Hemagglutinin specific primers were used in polymerase chain reaction (PCR).
Later, PCR amplified H gene segment was electrophoresed on 1,5% agarose gel and was found to be
approximately 1830 base pair long. Hemagglutinin gene segment was cloned into the prokaryotic expression
veclor pEZZ18 and the resulting plasmid PRPVH4 was used in transforming Escherichia coli. Cloned H gene
segment was subjected (o restriction endonuclease analysis in order to confirm the identity of H gene and it was
noticed that the product contained the unique restriction endonuclease sites present in the published H sequences
of RPV. Recombinant H protein synthesized and secreted by E.coli was purified over affinity chromatography
and electrophoresed on sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE). Recombinant
H protein was observed as a 65 kDa protein in Coomassie Brillant blue staining. Furthermore, in Western
immunoblot experiments, recombinant H protein was identified with RPV hyperimmune rabbit serum.
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OZET

Bu ¢alismada, sigir vebasi viriisiiniin (RPV) hemaglitinin (H) proteinini sifreleyen gen segmenti
klonlanmis ve klonlanan gen segmentinden H proteinin Escherichia coli’de agiklanmas gergeklestirilmistir. Bu
amagla, Rinderpest Bovine O Kabete (RBOK) susu ile infekte edilen Vero hiicrelerinden toplam RNA izole
edilmig ve tersine transkripsiyon yontemiyle viral RNA, cDNA haline getirilmistir. Daha sonra, RPV gen
segmentine 6zgiil primerler kullanilarak gergeklestirilen polimeraz zincir tepkimesi (PCR) ile H genine kargilik
gelen segment gogalulmistr. Cogaltlan gen segmentinin %1.5’luk agaroz jelde biiyiikliigii tespit edilmis ve
yaklagik 1830 baz ikilisi uzunlugunda olduju gozlenmigtir. Cogaltllan gen segmenti prokaryotik agiklama

niikleotid dizgisinin bulundugu PCR amplifikasyon ve restriksiyon endoniikleaz analizi ile dogrulanmustur.
Rekombinant plazmid, E. coli transformasyonunda kullanilmigtir, Transforme edilen E.coli’t
rekombinant H proteini affinitte kromatografisi ile saflasunlmis ve sodyum dodesil siilfat
elektroforezi ile belirlenmistir. Bu testlerde yaklagik 65 kDa bityiikliigiinde ve tek protein
proteini Coomassie Brillant mavisi boyama metoduyla tespit edilmigtir. Daha sonra gergeklestirilen immiinoblot
yontemiyle de rekombinant H proteininin immiinolojik olarak kimliklendirilmesi yapilmi§ ve rekombinant H
proteinin RPV’ye kargi hiperimmiinize edilen tavgan serumuyla tepkime verdigi gosterilmistir.
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INTRODUCTION

Rinderpest virus is a member of the genus
Morbillivirus (5). This genus contains several
important human and animal pathogens such as
measles virus of human and distemper virus of dogs
and other canines. Rinderpest virus, the causative
agent of devastating bovine pestis is completely
eliminated from the developed Western countries.
The disease occasionally appears in the Far and
Middle Eastern Countrics and Africa (5, 15). Turkey
is located on the gateway of the virus to the Balkans
and to Europe and occasional epidemics are also
reported from different regions of Turkey (2).

Viruses in the genus Morbillivirus have single
stranded RNA genome with negative polarity. The
nucleotide sequence of several members of this genus
are determined. Six open reading frame is determined
on the Morbillivirus genom. These genes encode 5
structural and 1 non-structural proteins (3, 7).

Hemagglutinin proteins (H) of morbilliviruses
are the attachment proteins for the virus. Most of the
neutralizing antibodies are direceted towards H

proteins. Utilization of H as an immunogen against

paramyxoviruses has been proposed and various
strategies in using H as immunogen have been
explored (15, 18, 19). Utilization of H as an
immunogen against RPV may not be justified in the
face of the fact that an effective attenuated vaccine
against RPV is available. Current vaccine for RPV is
a cell culture derived vaccine and its effectiveness
has been demonstrated by the fact that almost all
Western world is freed from the disease as a result of
the combined vaccination and control efforts (15).
Rinderpest virus H protein has already been cloned
and expressed by other researchers (13, 20, 21, 22,
24). The expressed protein is found to be
immunogenic in animals (13, 23, 24). In this study,
cloning and expression of H protein of RPV vaccine
strain is aimed. The present study poses to be one of
the early investigations on viral proteins and genes
carried out in this country.

MATERIALS AND METHODS

Virus and Cells; In the study, cell culture
adapted RPV vaccine strain was used. Vero cells
(Foot and Mouth Disease Institute, Ankara, Turkey)
were cultured in Dulbecco’s Modified Eagle's
Medium (DMEM, Sigma Chemical Co. St. Louis,
MO, USA) containing 10% fetal calf serum (Sigma),
penicillin (100 IU/ml) and streptomycin (100 pg/ml).
Escherichia coli DHSa. cells were grown on Lurie-
Bertani (LB) medium. To grow tranformed E. coli
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DH5c¢ and JM109, LB medium containing ampicillin
(Sigma, 60pg/ml) was used.

RNA Isolation, Reverse Transcription and
Polymerase Chain Reaction; Monolayer Vero cells
were infected with RPV at high multiplicity of
infection and allowed to develop about 80%
cytopathic effect (4 days). Afterwards total RNA
from infected cells were extracted with TRI reagent
(Sigma) as described by the manufacturer (16). Om;.
fifth of the total RNA extracted from a 75 cm
infected Vero cells was used in reverse transcription
(RT) assay. Reverse transcription assay was carried
out as described by the manufacturer using random
hexanucleotide primers supplied in the commercial
RT kit (12). cDNA obtained in RT reaction was used
in PCR assay using forward (5’-CAU CAU CAU
CAU CCG AAT TCA CCA TGT CTC CCC CAA
GA-3’) and reverse (5'-CUA CUA CUA CUA CCA
AGC TTC TAT TTC CCA TTG CA-3’) primers at
50pmol/reaction concentrations. In a 32 cycle PCR
assay in which each cycle consisted of the
incubations at 95°C for 1 min, at 52°C for 1 min and

~at 72°C for 2 min, H gene segment was amplified (1).

Amplified PCR product was visualized on a 1.5%
agarose gel (Figure 1).

Cloning of H Gene into pEZZ18 Vector;
Standart molecular biological procedures were used
in all cloning experiments (14). pEZZ18 vector is a
prokaryotic expression vector and allows the cloned
protein to be secreted into the bacterial culture
medium (10). In the vector, IgG binding domain
from Staphylococcal protein A was placed in tandem
in front of the cloning sites. Thus, the expressed
recombinant proteins from pEZZ18 is fused to IgG
binding domain of Protein A. This feature allows the
recombinant proteins to be purfied easily over IgG-

Sepharose affinity column in one step procedure

(10). The expression of recombinant fusion protein is
driven by the protein A promoter. For directional
cloning, EcoRI and HindlIll restriction sites were
included in the primers. In the cloning of H protein
gene, PCR product specific for H gene were first
digested with EcoRI and Hindlll and then cloned into
similarly digested cloning vector pAMPI (8). Later,
H gene was excised from the pAMPI and placed into
PEZZ18 which was also doubly digested with EcoRI
and HindlIll. The schema for the cloning is depicted
at Figure 2. Ligation of EcoRI-Hind 1II cut H gene
insert and EcoRI-Hind 11l cut pEZZ18 vector was
carried out at 16°C for 12 hr in the presence of S0U
T4 ligase (Promega) at suggested conditions by the
manufacturer (11). Transformation of E.coli JM 109
with ligated vector was performed and colonies
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