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Population differentiation

To determine the number of gene pools that may be contributing to buffalo populations on the
private ranches we performed Bayesian clustering of microsatellite genotypes using
STRUCTURE v2.3.4 [1]. We used a burn-in of 100,000 and 500,000 MCMC repetitions for K
values from one to nine, with no location priors, using the admixture and correlated allele
frequency models. The optimum K (humber of different genetic clusters) was determined using
the Evanno method [2] implemented in Structure Harvester [3]

(http://taylor0.biology.ucla.edu/structureHarvester/), in conjunction with the likelihood of K (Ln

Pr(X|K). The CLUMPAK Main Pipeline [4] (http://clumpak.tau.ac.il/index.html), with default

parameters, was used to assign individuals to a group and to create the graphical output.
Discriminant analysis of principal components (DAPC) [5] was conducted at the optimum K using
the package adegenet v2.1.1 [6] in R v3.5.0 [7]. Rstudio v1.2.5033 [8] was used for all R-based

analyses in this manuscript.

Additional structure analyses were done where relatives were removed. The reasons for this were
two-fold: First, the presence of close relatives in the data set, as would be the case with African
buffalo given their social hierarchy and breeding strategy, can affect the ability of Bayesian
clustering algorithms, as implemented in STRUCTURE, to accurately identify the number of
subpopulations [9]. Second, the model implemented in STRUCTURE assumes unlinked loci in

linkage equilibrium and Hardy-Weinberg equilibrium (HWE) within populations [1]. Both the


http://taylor0.biology.ucla.edu/structureHarvester/
http://clumpak.tau.ac.il/index.html

hierarchical breeding strategy in unmanaged buffalo herds, as well as intensive breeding
practices on private ranches may cause deviations from these assumptions by way of a higher
proportion of close relatives than expected by chance. We postulated that removing close

relatives would provide us with a subset of samples from each locality that would conform to HWE.

Relatives were thus removed using the TrioML relatedness estimates, obtained before, in
conjunction with the software Friends and Family v22 [10] at a relatedness cut-off value of 0.25.
See S7 Table for sample sizes before and after removal of relatives. Linkage disequilibrium and
HWE exact tests for both the full data set and the relatives removed data set were carried out in
GenePop v4.7.0 [11], using 10,000 dememorizations, 1,000 batches and 5,000 iterations per
batch. Complete enumeration of loci was carried out when applicable. The significance level (p-
value) for each test was Bonferroni-adjusted for multiple testing [12], using the standard
Bonferroni method, in R v3.5.0. The STRUCTURE analysis of the relatives removed data set was

carried out with the same parameters as with the full data set.
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