Molecular epidemiology of Rift Valley fever virus based on genetic analysis of the virus isolates recovered in 1944-2008 from distinct geographic regions
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Rift Valley fever (RVF) is an emerging mosquito-borne viral zoonosis caused by a RNA virus named Rift Valley fever virus (RVFV), a Phlebovirus member of the Bunyaviridae family. Historically the disease was present in Africa and Madagascar where outbreaks occur at irregular intervals when heavy rains facilitate the breeding of vector competent mosquito vectors. The occurrence of the first confirmed outbreaks of RVF in 2000-2001 among humans and livestock outside Africa, in the Arabian Peninsula, carries the implication of further spread of infection into non-endemic areas since the virus is capable of utilizing a wide range of mosquito vectors. This work undertook investigation of the molecular epidemiology of the disease (1944-2008) with special reference to South Africa where the first documented outbreak of RVF occurred in 1951 and the most recent in 2008.

A total of 149 isolates of RVF recovered over a period of 65 years from various hosts and during endemic and epidemic periods of disease in 15 African countries, Madagascar and Saudi Arabia were characterised by partial genomic sequencing of a 535-nucleotide segment of the G2 glycoprotein coding region of the M segment and the genetic relatedness determined using MEGA software. 

Pair-wise comparison of RVF isolates revealed divergences ranging from 0-5.6% at the nucleotide level, corresponding to 0-2.8% at the amino acid level. Most isolates are compartmentalized geographically and belong to one of 16 genotypes within three main lineages. Isolates from South Africa collected over 57 years belong to one of 4 genotypes. The 2008 South African isolates were closely related to isolates from the recent east African outbreak in 2006 and a 2003 Mauritanian isolate. 

Phylogenetic analysis indicates that circulation of RVFV is highly compartmentalized but with favourable climatic conditions a single genotype can rapidly spread from endemic areas over vast distances to cause outbreaks in susceptible human and animal populations.

