


























and Otema, 1981). Despite the close serological relatedness, there is only one type of

virus responsible for true lumpy skin disease (Weiss, 1968).

All of the capripoxviruses studied so far have been shown to share a very high (> 95.8%)
nucleotide sequence homology (Gershon and Black, 1988). Kitching et a/ (1989)
demonstrated that it is possible to study and compare individual virus isolates by the use
of simple restriction endonuclease digest patterns. The endonuclease Hind/II has proved
to be the most useful to distinguish between capripoxvirus isolates, as digestion produces
approximately 40 fragments with a wide range of sizes (Kitching ef al., 1989). This
approach was used by Kitching and colleagues (1989) to subdivide the capripoxviruses
into four types: Type I isolates were derived from sheep only and type Il isolates were
derived exclusively from goats. Type III isolates were derived from sheep, goats and
cattle but were restricted to Africa, whereas type 1V isolates were derived from sheep or
goats in the Middle East or Africa (Gershon er al., 1989). It has also been suggested that a
type IV isolate may have arisen by genetic recombination between a type II and type III
isolate (Gershon er al., 1989), which has implications for the use of recombinant pox

virus vaccines, where recombination with a naturally occurring pox virus may occur.

1.2.2 Transmission and spread. Many African and some Middle-Eastern countries
support large populations of free-living indigenous wild animals in addition to domestic
animals, and their possible role in maintenance and spread of LSD has been investigated:
LSD may possibly be transmitted by biting insects (Weiss, 1963; Haig, 1957). In field
outbreaks, the resurgence of the disease has been consistently associated with the onset of
rains and the emergence of large numbers of the suspected vectors, Stomoxys calcitrans
and Culex mirificus (Woods, 1988). For viral transmission to occur, very close contact
between animals may therefore not be necessary. Only cattle have been reported to be
affected during outbreaks of LSD, but Davies (1980) reported antibodies in a high
proportion in buffalo in East Africa following an epizootic in cattle. Despite this, he
failed to detect antibodies in sera from seven other species of wild ruminant examined
(Davies, 1982). However, Hedger and Hamblin's (1983) study of free-living wildlife
demonstrated  antibodies  in impala (depyceros melampus), giraffe (Giraffa

camelopardalis), kudu (Tragelaphus strepsiceros), waterbuck (Kobus ellipsiprymnus)
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similar-sized clones bearing different LSDV fragments, a restriction endonuclease pattern
profiling method was used. Computer analysis was used to assemble non-overlapping
sub-clone sequences into the correct orders and orientations. This involved using the
sequences of homologous poxvirus proteins from the public databases as templates, to
assemble the sub-clone amino acid sequences into full-length ORFs. Oligonucleotides
designed from LSDV sequences would be used to primer-walk gaps in DNA sequence in

certain regions.

The third aim of this investigation was to use computer analysis to translate assembled
LSDV nucleotide sequence into amino acid sequences. Open reading frames were
identified, and through homology searches of public databases, possible functions were
assigned to the putative LSDV proteins. Several proteins with possible roles in host-range

specificity and virulence were identified in the sequenced regions.
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All EtOH was carefully aspirated with a pipette, and then vacuum-dried for 10-15
minutes. The tubes containing the dried, pelleted DNA was stored at -4°C until the gel

was run, and transported on ice.

¢) Gels

Sequencing reactions were analysed on an ABI377 sequencer at either the division of
Molecular Biology at OVI, or the Faculty of Natural and Agricultural Sciences, UP. Long
Ranger™ gel solution matrix, a ready-to-mix gel solution is used by both laboratories,
which 1s cast and allowed to polymerize. This gel solution was able to give a 25 to 30%
increase in read length and an increase in base calling accuracy on automated sequencers
when compared with standard polyacrylamide gels. Prior to loading, the dried pellet was
resuspended in 4ul of 1:5 blue dextran/ EDTA: deionized formamide, denatured at 95°C

and put onto ice. 0.5-1ul was loaded, depending on the size of the gel.

2.2.3.4 The Manual DNA sequencing reaction

a) Denaturing of double-stranded plasmid template

The following reaction was assembled:

8ul  plasmid template DNA- of miniprep quality (~500ng)
2ul dH,0
lul 2M NaOH/2mM EDTA

After incubation at 37°C in a water bath for 30 minutes, the reaction was stopped by the
addition of 0.1 volumes of 3M NaOAc (pH4.5-5.5). The denatured DNA was precipitated
by adding 2.5 volumes 100% EtOH, and then incubated at -70°C for 15 minutes. After
being centrifuged at 12 000 rpm, room temperature, for 10 minutes, the pellet was air-

dried and resuspended in 7ul dH>O
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