Whilst all malaria geneticist’s would agree that Plasmodium falciparum has been infecting our hominid ancestors for past 5 to 7 million years ( the time since the divergence between humans and chimpanzees), there has been considerable controversy over the calculation of the most recent common ancestor of  extant P. falciparum (MRCA).  Some scientists have proposed an ancient origin with multiple lineages persisting to the present whereas others suggest a recent origin possibly from a single progenitor. The two models of evolution lead to quite different conclusions concerning the extensive diversity seen in extant P. falciparum. The former model would suggest that the polymorphisms that we see today are a consequence of time rather than extreme selection. 

The workshop brought together exponents of the two models of evolution of P. falciparum.  

Rich presented data demonstrating the lack of synonymous polymorphism in several genes of P. falciparum which lead he and colleagues to propose the “ Malaria’s Eve Hypothesis”. They considered that the best explanation for their data was that P. falciparum went through a bottleneck and subsequent expansion from a single progenitor around the time of the dawn of agriculture 5000-7000 years ago. He pointed out the importance of repeat sequence alignment in the generation of diversity of MSP 2.

Hartl presented intron data from house keeping genes from chromosomes 2 and 3. He pointed out the need to get at least 10X coverage of repeat rich sequences for accurate data. Sequence analysis of these introns showed a paucity of single nucleotide polymorphisms in introns but a lot of microsatellite variation. This is consistent with a recent origin from a single progenitor or that multiple selective sweeps have occurred on chromsome 2. A MRCA calculation of 3000 to 7000 years was made.

Hughes pointed out three key pieces of data suggesting an ancient origin of P. falciparum :

1. The existence of dimorphic allelic families of merozoite surface proteins in particular MSP-1 

2. SNP analysis of Genebank data that indicate a large effective population size over 100,000 years ago

3. Large numbers of SNP’s found in both coding and non-coding sequence of internal genes encoded on chromosome 3 (Mu et al.)

Hartl previously pointed out the problems of use of Genebank data for studies described in 2. Hughes thinks the data of Mu et al are compelling in terms of a MRCA of the order of 100,000 years ago

Saul provided a mathematical model to illustrate that the diverse alleles of MSP 1 must have arisen around 40 million years ago. The model predicts that this pattern of evolution occurred under conditions of low mutation rate and low selection pressure.

Thus, the “ Malaria’s Eve Hypothesis” must take on board the existence of these ancient polymorphisms. One possible explanation is the existence of MSP 1 paralogues, one of which is lost after the proposed bottleneck. Alternatively extant P. falciparum arose from not just one but, several progenitors.

The obvious conclusion from the presentations and discussion is that different parts of the genome are giving rise to a variety of signals predicting a number of evolutionary histories. The resolution of conflicting data requires standardisation of methods testing for departures from neutrality, standardisation of sequencing methods and analysis as well as more sequence data from African isolates covering multiple chromosomes.  Models of evolution of P. falciparum must provide a plausible explanation for the ancient MSP-1 polymorphisms. 

