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involved in host cell receptor recognition and binding. The reasons why an early
transcription factor subunit, which theoretically binds to a DNA molecule, would have a
transmembrane region are unknown; it is possible that the transmembrane signal plays
some role in the packaging of the early transcription factor during viral assembly. ORF
G2R is an envelope protein, a homolog of VV HS5R, additionally showing similarity to
the orf virus envelope antigen. No transmembrane regions were detected in the 226 aa
peptide sequence, suggesting that ORF G2R is one of the outer capsid proteins. Outer
capsid proteins assemble onto another structural proteins and can be presented on the

surface of the virus, possibly playing a role as antigenic determinants.
Host-related functions:

Proteins with immune evasion functions. Growth factors, soluble chemokines,
chemokine receptors, interleukins, serpins and epidermal growth factor (EGF) are all
implicated in the interference of host immune mechanisms. All of the identified LSDV
protein homologs suspected of playing a role in host-related functions and the evasion of
the immune response occur in the left-hand terminal regions represented by the the Psi/
clones -E, -M and -K, although the possible role of the tyrosine phosphatase and protein
kinase, which occur in Pst/ clones -F and -G respectively, have previously been
mentioned. ORF E9L encodes homolog of a SFV growth factor H2. It furthermore has an
EGF-like domain from aa residues 20 to 65, identified by SMART. The EGF receptor has
been implicated as the portal of entry for vaccinia viruses (Eppstein et al., 1965; Marsh
and Eppstein, 1987). ORF E1L encodes an interferon gamma receptor homolog. The first
17 amino acids were identified as a signal peptide sequence, which will determine its
destination in the host cell. Two proteins with probable interleukin-binding functions
were identified: ORF E8L is an IL-18 binding homolog, and ORF E6L shows homology
to the VV interleukin-1 binding protein precursor. SMART furthermore identified five
immunoglobulin-like domains, from three representations of the proteins due to
overlapping domains (refer to Table 7). Two immunoglobulin C-2 type domains were
detected, from aa residues 4-83 and 102-171. "C-2" refers to a particular type of domain,
found specifically in the constant region of an immunoglobulin heavy chain (Roitt, 1997).

Two immunoglobulin domains were identified, from residues 6 to 94 and 96-201, and
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ring finger repeat- containing protein). In addition to a novel LSDV protein, several
proteins with homologs but unknown function, such as those containing immunoglobulin
domains were identified. This diverse complement of genes with likely host range

functions in LSDV suggests that it is highly adapted for replication in the bovine host.
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potential as viral veterinary expression vectors: poxviruses have a large capacity to
accommodate foreign genes (antigens), and the limited replication of a poxvirus in a non-
host species still seems to lead to a protective immune response in the host (Taylor and
Paoletti, 1988). Capripoxviruses, possessing some of the smaller poxviral genomes due
to their somewhat shorter termini and have received much attention in recent years, as the
sequencing of their genomes is expected to shed some light on the specific factors that

influence host-range specificity and virulence of poxviruses.

In this study, the two largest continuous stretches of nucleotide sequence for a capripox
virus genome to date (one region from the LHT of the genome and the other from the
central region) are presented, along with the identification and computational analysis of
the genes encoded in those regions. Specifically, the subject of this study was the
Neethling strain of LSDV, an avirulent bovine-specific capripoxvirus used as a vaccine
for the past 50 years in South Africa. The general poxvirus genome organisation, initially
implied by the results of hybridisation studies undertaken by Gershon and Black in 1989,
was verified again. The central region represented by PstI clones -F and -G, closely
resembles corresponding regions in many other Chordopoxviruses, in gene content,
homology and linear organisation. The near-left terminal region however has revealed
some unique features. Firstly, the Pst/-E fragment is expected to be within 6000 bp of the
left hairpin loop, yet no inverted repeat sequences have been identified. If LSDV inverted
terminal repeats could be short and few in number, and are expected to occur within the
yet un-cloned and -sequenced regions. Secondly, one gene unique to LSDV has been
identified, so far: ORF K3L has no homolog in any other poxvirus, and only low
homology to a salt-inducible protein of the tobacco plant Nicotiniana tabacum. The
poxvirus to which LSDV seems to share the closest homology with in terms of gene
content, organisation and percent identity, is the suipoxvirus swinepoxvirus (SPV). This
virus is host-restricted to pigs. One would have assumed closer homology to poxviruses
such as variola virus and cowpox virus (both orthopoxviruses) which are known to infect
the same hosts as capripoxviruses. Two host-restricted viruses (infecting totally different
species) therefore appear to be more closely related to each other, than either is to a larger

genus with a broader host range. This may suggest a common ancestor in the evolution of
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LSDV, sheeppox, goatpox and SPV. If the gene composition is compared, LSDV
proteins differ slightly in length and amino acid sequence, with truncations (where
applicable) occuring mostly at the C-terminus. Seemingly slight variations such as these
might introduce subtle changes in the protein folding, enabling the recognition of specific
bovine receptors and not those of sheep and goats, or indeed other animal species, in the
recognition and infection of cells. In this way, slight changes over a broad array of virus
proteins may have a greater effect on the infectivity of the virus for cattle, than the
presence of one or more absolutely unique LSDV proteins that recognise a bovine cell-
surface receptor. The presence of such genes cannot be ruled out, however, as only a
relatively small percentage of the total LSDV genome has been sequenced and analysed

in this study.

In the event of the discovery of such a gene, whose absence or disruption would cause a
drastic change in the infectivity of LSDV for cattle or an enhancement of its infectivity
for another species or range of species, an excellent target for the engineering of novel
vaccine viruses and expression vectors with enhanced efficacy and greater versatility
would have been located. Additionally, the identification and characterization of specific
LSDV virulence and host range genes would contribute to our overall understanding of
pathogen-host interactions- information that is likely to have a broad impact on future
studies for controlling bovine infectious diseases in general. These objectives will be
attainable once the entire LSDV genome is completely sequenced, a grand-scale

collaborated project which is likely to be completed within the next two years.
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