
SI Appendix

In an island model with n sub-populations of N diploid individuals with c clonal rate, s

selfing rate, m migration rate, and non-overlapping generations, three probabilities of identity by

descent can be defined: Qi , the probability that two alleles drawn at random from a single

individual are identical by descent; Qs, the probability that two randomly sampled alleles from

two different individuals within a subpopulation are identical by descent; and QT, the probability

that two randomly sampled alleles from two individuals in different subpopulations are identical

by descent.

The recurrence equations between generations t and t+1 for the different identities by

descent among adults in a monoecious population with mixed clonal and sexual reproduction in

an island model are given in Balloux et al. (1) as:
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with γ=(1-u)²,
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where qs is the probability that two individuals taken at random within the same sub-population

after migration were born in the same subpopulation and qd the probability that two individuals

sampled after migration in different sub-populations originated from the same subpopulation (2).



Wright's F-statistics (3), the parameters most widely used to describe population structure

(e.g., 4), can be defined following Cockerham (5, 6) as:
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Following Balloux et al. (Balloux et al., 2003) and assuming no selfing (i.e. s=1/N), the

systems of equations (1), (2) and (3) lead to:
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In Côte d'Ivoire there are two foci, an thus two putative subpopulations, Bonon and

Sinfra (7), as is the case for Guinea (Dubreka and Boffa) (Forecariah being more isolated from

the two others). In a two sub-populations framework with total clonality (n=2, c=1), as it is

probably the case in the two areas investigated in the present study, we get:
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and combining equations (4) and (5):
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After neglecting terms in u² and u (<<1 or qs) and simplifications, these equations can be

rearranged into:
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From equation (7) it is easy to see that when qs≠1 (i.e., m is in ]0,1[) FIS becomes

independent from migration and can provide an estimate for N in the simple form:
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If we combine (7) and (8) we can also obtain an estimate for qs:
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Because we are in a two populations case, the genetic effect of migration is symmetric

around 0.5 (m=0.49 is equivalent to m=0.51). We can thus focus on values below 0.5 for m.

From there it is easy to see from (5) that:
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and thus combining (9) and (10) gives us access to m as:
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that can be finally combined with (8) to obtain:

⎥
⎦

⎤
⎢
⎣

⎡

−
−=

ISST

ST

uFF
Fm

4
1

2
1 (12)



SI References

  1. Balloux F, Lehmann L, De Meeûs T (2003) The population genetics of clonal and partially

clonal diploids. Genetics 164:1635-1644.

  2. Wang J (1997) Effective size and F-statistics of subdivided populations I. Monoecious

species with partial selfing. Genetics 146:1453-1463.

  3. Wright S (1965) The interpretation of population structure by F-statistics with special regard

to system of mating. Evolution 19:395-420.

  4. Weir BS, Cockerham CC (1984) Estimating F-statistics for the analysis of population

structure. Evolution 38:1358-1370.

  5. Cockerham CC (1969) Variance of gene frequencies. Evolution, International Journal of

Organismal Evolution 23:72–84.

  6. Cockerham CC (1973) Analysis of gene frequencies. Genetics 74:679–700.

  7. Kaba D, et al. (2006) The impact of war on the evolution of sleeping sickness in west-central

Cote d'Ivoire. Tropical Medicine & International Health 11:136-143.

  8. Jamonneau V, N'Guessan P, N'Dri L, Simarro P, Truc P (2000) Exploration of the

distribution of Trypanosoma brucei ssp. in West Africa, by multilocus enzyme

electrophoresis. Annals of Tropical Medicine and Parasitology 94:643-649.

  9. Koffi M, et al. (2007) Genetic characterisation of Trypanosoma brucei ssp by microsatellite

typing: new perspectives for the molecular epidemiology of human African

trypanosomosis. Infection Genetics and Evolution 7:675-684.

10. De Meeûs T, Lehmann L, Balloux F (2006) Molecular epidemiology of clonal diploids: A

quick overview and a short DIY (do it yourself) notice. Infection Genetics and Evolution

6:163-170.



11. Roditi I, Furger A, Ruepp S, Schurch N, Butikofer P (1998) Unravelling the procyclin coat of

Trypanosoma brucei. Molecular and Biochemical Parasitology 91:117-130.

12. Koffi BB, et al. (2006) Characterization of polymorphic microsatellite loci within a young

Boophilus microplus metapopulation. Molecular Ecology Notes 6:502-504.

13. Felsenstein J (2008) PHYLIP (phylogeny inference package). Version 3.68. Distributed by
the author, Seattle (WA): Department of Genome Sciences, University of Washington. Available
from: http://evolution.gs.washington.edu/phylip.


