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SUMMARY

The Egyptian isolates of RVF viruses exhibited variable pathooemcuv to
intracerebrally and intrapretonially inoculated baby and adult mice
respectively. The ZH-501 praved to be lethal for both animals whereas

370




Assiui Vet Med_ J_Vol. 44 No. 88, January 2001

ZH-548M12 and phlebovirus are only mortals for intracerebrally
inoculated mice. Such discrepancy in the infectivity was the motif for
molecular speculations targeting the M. segment of these viruses in
order to figure out the degree of resemblance and divergence in their
genotypic constitution that might clucidate their peculiar phenotypic
criteria. These investigations have proved that the degree of homology
betwsen ZH-501 and ZH-548M12 was 99.4% and 99.74%, while the
identity between ZH-501 and phiebovirus was 99.88% and 99.1% either
on the nucleotide and amino acid levels respectively. Six consensus
sequences were also detected along, four of them were carried on G
gene and two are harboured on G1 gene. This curious highly conserved
sequence might be responsible for the epitopes that clicit the RVFE
specific antibodies (especially the neutralizing ones). Also. the high
degree of homology among the Egyptian isolates may give a clue for
their unique source being derived most probably from ZH-501. The arca
of divergence are located mainly on the G1 sequence denoting variable
domains that might have a role concerning their virulence phenotypes.
Further investigations should be devoted 1o studying the attenuated
strains as immunogens particularly in the enzootic arcas. Moreover, for
speculating the role and the topology of the common antigenic
determinants.

Key words: RPI virus
INTRODUCTION

Rift Valley ILever (RVF) is an African arthropod-born viral
discase that primarily affects ruminants (Peters and Meegan, 1984).

Rift Valley Fever virus was first isolated in 1930 during an
epidemic among ewes and lambs on a farm in the Rift Valley in East
Aftice (Daubney and Hudson, 1931 )

An epizootic epidemic of unprecedented size swept Egypt for the
first time in 1977 10 1978 during which 25% to 50% of sheep and cattle
were infected. The scourge cxtended 1o involve humans with severe
sorts of illness including haemorrhagic hepatitis, meningioencephalitis
and retinitis (Mecgan, 1979). The disease resurgence was documented in
1993. Several Egyptian RVFV isolates were identified since that time
{Arthur gt al., 1993),
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Judging by the morphological and basic molecular features, Rift
Valley Fever virus (RVFV) was classified as member of Bunyaviridae
Family (Murphy et al, 1973). Whereas, its antigenic characteristics
postulated that it belongs to genus Phlebovirus (Yanagihara et al., 1985).

RVF virus contains a single stranded RNA genome of mostly a
negative polarity that has tripartite nature, the large (L.) segment codes
for L-protein (large polymerase), the medium (M) segment codes for the
viral glycoproteins G1 and G2 and the small (8) segment codes for the
nucleocapsid protein (N) (Figurel) (Field’s etal., 1996). Another two
nonstructural proteins, one encoded by the M-segment (NSy) and the
other by the S-segment (NSs) both proteins have undefined role (Collier
et al, 1998). Gl is supposed to be the major virulence determinant that
mediates virus attachment and fusion to the receptors of erythrocytes and
host cells together with G2 (Ludwig and Israel, 1991).

The main objective of this study has been directed to finding out
the degree ofresemblance and differences amongst the Egyptian RVIV
isolates in order to elucidate their genotypic and phenotypic
characteristics that could be devoted for devising a safe and potent
RVFY vaccine.

MATERIAL and METHODS
1. Viruses:

The M segment RNA of the Egyptian RVFV isolates was aligned

using PC-Gene and Align computer programs. The strains were:

a. RVF G PNSA:
Rift Valley Fever virus (Egyptian isolate ZH-501). The strain was
isolated from the serum of human being with RVF in 1977, The fall
sequence of the M-segment was published by Takahera et al. (1989).

b. RVF MRNA;
Rift wvalley fever virus Egyptian isolate, the complete nucleotide
sequence M-RNA segment was published by Collett et al. (1985).

¢. RVF MPRVAC:
Rift valley fever virus Egyptian isolate, vaccine strain ZH-548M 12,
its full MRNA sequence was published by Takehara et al (1989).

2. PC/Gene Computer Program:

PC [/ gene release 6.6 (February, 1991) from Intalligeneyics
contains over 70 programs for the analysis of protein and nucleic acids
and management of sequence data.
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3. Alignment Computer Program;

This program allows to perform multiple alignment of DNA or
protein sequencing using the method developed by Higgins et al. (1992).
4. Translation Computer Program:

This program allows the translation of a nucleic acid sequence to
a polypeptide sequence using one of the three open reading frames.

5. Reform Computer Program:

It includes converting a sequence file from intelligenetics suite
format or other commercial and data bank formats into PC/gene format.
It can also convert a PCigene scquence file into intelligenetics suite
format, GeneBank format, and protein or nucleic acid format.

6. Internet, EMBL and GenBank:

Internet (the World’s largest computer network) has many
facilitics concerning the use of database and transfer files. EMBL is the
European Molecular Biology Laboratory in Heidelberg, Germany. It has
an important collections of molecular biology computer databases
including the Gen Bank nucleotide and protein sequences,

RESULTS

RVFV Egyptian isolates infectivity to baby and adult mice:

RVFV ZH-501 that was isolated from human case during the
epidemic of 1977 was intracerebrally and intrapretonially inoculate into
baby and adult mice respectively. The virus was lethal for both as all
animals died after a week of inoculation, whereas phlebovirus and ZH-
548M12 RVF viruses are only lethal for baby mice (Table 1),

Homology percent among RVFYV Egyptian isolates:

RVFV ZH-501 exhibited 99.40% degree of nucleotide homology
with RVFV ZI1-548M12 while on the amino acid level the degree of
homology between them was 99.74%. The identity between ZH-501 and
phlchovirus on the nucleotide and amino acid levels were 99.88% and
99.1% (Table 2)

Determination of the consenous antigenic determinants:

Six unifying sequences were located between the residues 80-
400, 410-705, 1010-1700, 2320-2700, 2750-2980 and 3040-3360,
whereas the intervening sequences among the previous ones showed
some degree of variability. The trailer showed the hypervariable
sequence that might give a clue for virulence difference on G,
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DISCUSSION

Rift wvalley fever virus produces severe disease in domestic
animals, sheep being more susceptible than catile, whereas goats are
least susceptible. Lambs experience over 90% mortality, adult sheep
about 25% and pregnant ewes usually abort (Field’s et al, 1996).
Virulent RVFV kills baby as well as adult mice but non-pathogenic
strains do not (Fenner et al., 1993).

The Egyptian RVF isolates manifested variable infectivity to
intracerebrally and intraperitonially baby and adult mice respectively,
ZH-501 proved to be lethal for both, but ZH-548M12 and phlebovirus
are only mortals to baby mice. The loss of infectivity for the later two
viruses might be due to their exposure to some sort of attenuation that
led to losing their infectivity to adult mice (Morril and Carpenter, 1991
and Taha et al., 1994). The above mentioned results are completely
coincident with those given by Battles and Dalrymple (1988) who
ascribed such discrepancy to the variation in the genetic constitution of
RVFV isolates.

In terms of the genctic characterization of the Egyptian isolates,
our herein studies figured out that the degree of homology between ZH-
501 and ZH-548M12 on both the nucleotide and deduced amino levels
were 99.4% and 99.74%, while the corresponding parameters between
ZH-501 and phlebovirus were 99.88% and 99.1%. Takahera and his
colleagues (1989) came out to the same results. They attributed the high
degree of resemblance amongest the genomes of the RVF Lgyptian
isolates to the source that they might have been derived that could be
most probably from ZH-301. The genotypic difference of the isolates
might be due to the chemical mutation by using the S-fluorouracil as in
ZH-348M12 (Caplen ¢t al, 1985) or to the natural reassortment that
spoilt some of the virulence determinants that are responsible for the
discase performance (Saluzzo and Smith, 1990).

However, in spite of such mild divergence, consensus sequences
were detected between positions 80 and 400, 410 and 705, 1010 and
1700, 2320 and 2700, 2750 and 2980 then 3040 and 3360. These
unifying sequences might have a role concerning the neutralizing,
haemagglutinating or precipitating antibody production as they may
carry the epitopes relevant to such antibodies. These motions were
previously ascertained by Battles and Dalrymble (1988). Also, Keegan
and Collett (1986) detected hydrophilic areas along the M-segment of
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various isolates of RVF virus, They emphasized on the role played by
such areas in cliciting similar RV antibadies in animal body.

Hydrophobic regions were also recognized mostly on Gl
glycoprotein that might act as virulence determinants that have major
importance in the process of viral infection and pathogenesis (Besselaar
and Blackburn, 1991).

It could be concluded that the attenuated isolates such as ZH-
548MI2 and phlebovirus could be utilized as vaccines against the
virulent RVF isolates eg ZH-501 in condition that they must be
subjected to further investigations so as to prove their safety as well as
their immunogenicity.
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Fig (1): STRUCTURE AND CODING ASSIGNMENTS
OF RVF VIRUS.

Table 1: Pathogenicity of ZH-501 RVF virus in baby and adult mice.

Animals = Baby Mice Adult Mice
DPI & | Living  Dead | Living | Dead
w 1 20 o | 15 0
r i 16 4 14 ]
3 1 9 12 3
] 4 7 13 8 7
s 2 18 C - 12 ‘
Lo @ 1l 1 1 4
‘ 7 0 20 0 15

DPI: Duys Post Inoculation
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Table (2); Nucleotide and amino acid divergencies among ZH-501, ZH-548
and phlebovirus of RVE Egyptian 1soltes.

Serial | Gene | Nucleotide Aming acid Nucleotide Amino acid

' No. | Zi | 7i | No. | zI1 | zI No? ZH | ZH | No. | zH | ZH
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12 wi| C G ‘ ng !l v I L
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15 st | T | C nel S 1 Q
16 w4 | A | G wn| 1| L
17 wn| A| G wia| L | S
18 | T C nisl F S
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© 20 | A |G nmw| 1Y
21 wss | C | T wg | VoL
22.. wol A | T wa| G| E
23 ws | G| A use | R | E
24 nat T Q
25 net | G| A
26 : nes | L | S
27 nes | S L
28 me| M| C
29 e | W Q
30 wm| A | L
3l i AP
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