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ABSTRACT

Within East African countries many of the known infectious diseases of animals
occur commonly and are poorly controlled. Foot-and-mouth disease (FMD) is one
of the contagious viral diseases that has great impact on economic development
both in terms of direct and indirect losses. The epidemiology of the disease is
complex due to the presence of six of the seven serotypes and the presence of
large numbers of both wild and domestic susceptible animals in the region.
Decision-making to determine the importance of FMD control relative to the
economic consequences and what FMD control strategies should be applied
based on the epidemiological information is required. In this regard the first step is
to investigate the genetic relationships/variability of East African isolates and their

phylogeographic distribution. These can provide base-line information for



designing control strategies by vaccination as well as the determination of the

sources of infection.

Sufficient genetic information on the FMD serotypes O, SAT-1 and SAT-2 are
lacking and therefore the number of viral lineages and genotypes or topotypes
from East African countries could not be determined. Published studies on the
relative occurrence and genotype distribution of FMD are largely confined to the
southern and western part of the continent. In this study, the genetic profile of the
3 most prevalent serotypes (O, SAT-2 and SAT-1) recovered from outbreaks in
East Africa between 1957 and 2003 was addressed. Phylogenetic analysis of
partial and complete sequences of the 1D gene revealed the presence of distinct
lineages and genotypes for East Africa as well as historical relationships of some
of the genotypes with isolates from other regions. A great variation in the

occurrence and distribution of these serotypes were found.

All the African and the Middle East/South East Asian isolates of serotype O
included in this study clustered into one lineage having 8 distinct topotypes. These
results indicated that between countries as well as inter-regional (east and west
Africa) spread of viruses occurred in the past. Inter-regional spread of the virus
between eastern Africa and western Africa was also confirmed for SAT-1 viruses.
The fact that phylogenetic links are found with both serotypes implies that the
spread of viruses was possibly associated with unrestricted animal movement due
to nomadic movement in Africa. The phylogenetic relationships of SAT-1 viruses
are more diversified in Africa. Eight lineages and 11 genotypes were identified
when the optimal nucleotide sequence differences of > 23% for lineages and >

16% for genotypes were used as a cut-off values.

It was observed that viruses from Uganda are evolving independently from viruses
elsewhere on the continent and clustered into 3 discrete lineages. In contrast,
viruses from countries neighbouring Uganda, Kenya and Tanzania, clustered into
one lineage. Uganda also harboured 3 topotypes of SAT-2 virus isolates, one is
distinct for Uganda and the other are shared with Kenya and Zaire (DRC). This
study highlighted distinct lineages found in Uganda and needs further

investigation.



Within SAT-2, 67 isolates from 22 African countries and Saudi Arabia clustered
into 5 lineages which consisted of 15 genotypes. Clustering of viruses into distinct
genotypes (topotypes) according to year of isolation and geographical origin was
observed showing countries with common boundaries shared common epizootics
in the past. These results also showed a link between eastem and southern

African countries.

Attempts were also made to investigate the incidence of FMD in Ethiopia using
sera collected from cattle, small ruminants and wildlife. The results obtained from
the liquid phase blocking ELISA and the 3ABC ELISA indicated the presence of
SAT-1 and SAT-2 in buffalo populations in the southem part of Ethiopia while
results from small ruminants and other wildlife were not indicative of any significant
role in the epidemiology of FMD. Serological results also indicated that SAT-1 is
present in cattle, although this serotype has not been previously identified.

The cumulative molecular epidemiological results from this and previous studies
indicated that genetic variability of FMD viruses can be independently maintained
within country/countries or regions as well as inter-regions of Africa. The
serological results from buffaloes in East Africa are also suggestive of a possible
reservoir of the SAT types FMD in the region which has a great impact on the
control of the disease. Furthermore, the numerous lineages and genotypes of
FMD virus isolates in Africa having distinct or overlapping distributions as well as
the genetic linkage between regions will complicate the epidemiology of the
disease. Therefore, it is strategically important to consider a regional approach
and the use of a vaccine which contains a cocktails of antigens of FMD virus

strains.
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