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INTRO

Y-chromosome microsatellites (Y-STRs) are typically used for
Kinship analysis and forensic identification as well as for
inferences on population history and evolution. All applications
would greatly benefit from reliable locus-specific mutation rates,
to improve forensic probability calculations and interpretations of
diversity data. However, estimates of mutation rate from father-
son transmissions are available for few loci and have large
confidence intervals, due to the small number of meiosis usually
observed. By contrast, population genetic diversity data exist for
many more Y-STRs, holding unused information about their
mutation rates.

METHODS
'Homozygosity' (H=Xp,’) can be used to estimate the parameter

6=2Nu=((1/H)-1)/2 for each locus. The ratio between estimates of
0 from H for two loci (R,,) provides an estimate of the relative

mutation rates between locl.

A logistic regression was performed between the proportion of observed
mutations in father-son transmissions (i.e. meiosis) and the predictive variables
R, (for a reference locus), size of repeat motif (tri-, tetra-, penta- o

hexanucleotide) and structure of repeat motif (simple or complex). Data were
obtained from several publications. This regression was used to predict
mutation rates on 110 Y-STRs loci. The error of this method was evaluated by 1

simulations.

Table 1. Average mutation rate estimates for each
category of Y-STRs. Locus specific estimates for
110 loci will be presented elsewhere (article
submitted to European Journal of Human Genetics)

#ofloci mMeanu mean u
repeat type (with meiosis)  (mMeiosis) (regression)
tri+simple 18 (16) 9.57x10™ 8.15x10™
tri+complex 1(1) 4.30%x10™ 4.75%x10™

tetra+simple 44 (37) 2.30x107 2.64x107

tetra+complex 29 (17) 2.69x107 3.11x107°

penta+simple 8 (6) 5.78x10™ 5.95x10™
penta+complex 8 (1) 4.56x107 5.11x10™
hexa+complex 2 (1) 1.65%107 1.56x107
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e Simple Y-STRs mutate faster than
those with a complex structure
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* Regression based estimates have
a lower error if the number of
observed meiosis is low. However,
with enough data, direct

of repeat motif.

estimation of mutation rates from Figure 2. Relative mean squared error
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