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Introduction Sampling Environmental Data

UNIVERSITY

"he Iberian Peninsula is considered as one of the most important Pleistocene glacial refugia in A total of 711 lIberian honey bee individuals Environmental data were obtained for each
the European continent. Several phylogeographical studies of flora and fauna describe the (each representing a single colony) was aplary. This dataset consisted of Altitude
Iberian Peninsula as a cradle of genetic differentiation and species repository, explained by its collected In 2010 across three North-South (WorldClim database), Precipitation, Minimum
diverse habitats with varied microclimates, which have influenced the demographic processes transects in the Iberian Peninsula (Fia. 1). temperature, Mean temperature, Maximum

and local adaptation of many species, and lIberian honey bee Is no exception. Currently,
population genomics has made possible the study of local adaptation by using methodologies
designed to dissect neutral from adaptive variation. Hence, genome-wide scan approaches to
detect signatures of selection have become popular tools to study local adaptation at the
molecular level and single nucleotide polymorphisms (SNPs) are seemingly the most
appropriate marker for that endeavor. The objective of this work Is to identify genomic regions
under selection, using SNPs, and to determine the putative function of genes located in these
regions.

temperature and Cloud clover (Climatic
Research  Unit), Relative humidity and
Insolation (OPENEI), and Land cover
(European Environment Agency). All climatic
data were extracted yearly, seasonally and

oL

Genotyping

Individuals were genotyped for a panel of
1536 SNP’s with Illumina BeadStation 500G
using a custom Oligo Pool Assay. Individuals
were scored using Illumina’s Genome Studio
software. The final number of loci was 383,

logistic regression analysis was performed by the matSAM Program (Joost et al. 2007) to determine fit - hic loci (cutoff 2%
the degree of association between the frequencies of each allele and the values of the environmental Results after removing monomorphic loci (cutoff 2%)
variables. and failed genotype calls.

Analysis of Selection
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Candidate loci under selection were identified using four F.-based outlier approaches: LOSITAN
(Antao et al. 2008), ARLEQUIN (Excoffier et al. 2009), BAYESFST (Beaumont and Balding 2004), Fig. 1 Sampling transects. Each dot represents an apiary. Three
and BAYESCAN (Foll and Gaggiotti 2008). In addition to F.-based outlier approaches, univariate colonies were sampled in each apiary.

Table 1 Genomic information for the SNP loci related to xenobiotic detoxification, vision, immunity obtained from NCBI, BEEBASE, and FLYBASE.
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SNames and/or symbols within parentheses correspond to orthologous genes of Drosophila melanogaster as in FLYBASE
logit(2|P-0.5]) log10(PO) Longitude(Long), Latitude (Lat), precipitation (Prec), Minimum temperature (Tmin), Mean temperature (Tmean), Maximum temperature (Tmax), Cloud clover (Cld) and Insolation (Ins).
F_ig. 2(a) LOSITAN, (b) ARLEQU!N, (c) _BAYESFST, and_ (d) BAYESC_:AN p_Iots_showing loci undfer selection._SoIid and dash_ed e Over 57 loci under selection were identified by LOS|TAN, 49 ARLEQU|N, 41 BAYESFST and 17
lines represent 95% and 99% confidence intervals, respectively. The middle line in (a) and (b) depicts the median value. Outlier i i i ) . i ) ) i
directional (upper) and balancing (lower) SNP loci with P-value<0.005 and posterior probability>0.99 and are labeled in each plot BAYESCAN (Fig 2). Analysis with MatSAM identified 33 loci associated to environmental variables (Table 1).
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