animals’ life. A strategy to identify causal mutations and LD
markers in the selected genomic regions has been set up for
the most significant locations. For each trait, it consists in
the whole genome re-sequencing of 2 animals with high
probability to be homozygous at the favourable and unfavour-
able variants. A further animal with high probability to be
heterozygous was re-sequenced as control. This approach was
applied to investigate 4 regions associated with FEC, SCC and
PTB. In this paper we present the strategy focusing on the
position associated (p<.10E-13) with susceptibility to paratu-
berculosis on OAR 20 (24875590 bp). Genomic re-sequencing
with 12X coverage was performed with an Illumina HiSeq
sequencer. The quality controls were performed with fastQC,
and sequences were mapped to the reference genome (Ovis
aries v3.1, Archibald 2010), with BWA (Li, 2009). Variant call
was performed with GATK (McKenna, 2010) with a base qual-
ity cut off >30 bases for calling. The segment to focus on
was defined basing on IBD coefficients between the two ana-
lysed haplotypes (H+ and H-). The hypothesis was that
causal mutations were alternatively homozygous in the two
animals and included in the genome portion where the seg-
ment showing IBD = 1 between the 3 H 4 overlapped with
the segment showing IBD = 1 between the 3 H- ones. This
explored region spanned from 24389525 to 25565801 bp, over-
lapping part of the MHC region. Identified polymorphisms
were filtered for concordance with the expected genotypes
(alternative homozygous). Functional annotation of filtered
SNPs (n=3535) and INDELs (n=239) was performed by
Variant Effect Predictor (McLaren et al. 2010) using the gene
annotation database from Ensembl release 87 (2016). In the
explored region, 1125 variants were identified on 21 anno-
tated genes. Three non-synonymous SNP were identified in 2
protein coding regions (ENSOARG014759, and
ENSOARG015866). A further Stop_gained variant was detected
on ENSOARG015660.
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The study of goat adaptation to different environments is a
major aim of the international ADAPTmap project, which joins
the genotyping and re-sequencing efforts of the International
Goat Genome Consortium (IGGC), the African Goat
Improvement Network (AGIN), Feed the Future program of
United States Agency for International Development and
NEXTGEN EU project.

Having a worldwide distribution, and thriving across a variety
of contrasting habitats, goats offer an attractive opportunity
to address the genetics of adaptation. This has to start with
extensive analyses of the patterns of diversity, thus, a set of
144 breeds, representing 36 countries from 5 continents, has
been genotyped with the Illumina GoatSNP50 BeadChip.
Several analytical approaches have been adopted to describe
the patterns of molecular variation across Africa, Europe and
western Asia. The results obtained so far reveal a strong par-
titioning among continents. Three major gene pools corres-
pond to goats from Europe, Africa and western Asia, while
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further sub-structuring reflects the main post-domestication
migration routes. The reconstruction of past migration events
highlighted several exchanges mainly between African popula-
tions, which often involve admixed and cosmopolitan breeds.
In addition, extensive gene flow was revealed within specific
areas (e.g., southern Europe, Morocco and Mali-Burkina Faso-
Nigeria), while isolation due to geographical causes (e.g.
insularity) or human management has brought a decrease in
local gene flow. Taken together, these results confirm that
after domestication in the Fertile Crescent in the early
Neolithic era (approx. 15,000 BP), domestic goats spread to
Europe, Africa and Asia through divergent migration routes,
which determined the major genomic background of the con-
tinental populations. During the following centuries, due to
geographical and reproductive isolation, further sub-structur-
ing of diversity occurred at the local level. This has been
accompanied by additional migrations and/or importations,
the traces of which are still detectable, such as the clear
African signatures in the goat populations of the Canary
Islands and Southern America.
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The Italian Goat Consortium (IGC), joined the effort of many
Universities and Research Institutes, in a comprehensive
study of the Italian goat population genetic makeup using a
medium density (54K) SNPs chip. Currently IGC has geno-
typed more than 1,000 animals from more than 30 goat
breeds and populations from all Italian geographical and agro-
ecological areas of goat rearing.

The aim of this work is to obtain a clear picture of the Italian
caprine biodiversity, to reconstruct the ancestry, to disentangle
the genetic background and to assess the relationships among
and within the investigated breeds. To date, the IGC dataset
includes about 50 million genotypes. The data were quality
checked by excluding markers and individuals on the basis of
missing genotypes, minor allele frequency and close individual
relatedness. Genetic relationships among and within breeds
was investigated by Multi-Dimensional Scaling and Principal
Component Analysis. Population structure, ancestry models
and admixture were estimated by ADMIXTURE and
fastSTRUCTURE software. Finally, phylogenic trees were recon-
structed with PHYLIP software suite starting from shared-allele
identity by state, and Reynolds distance matrices, while past
migration events were modeled with TreeMix software.

The results confirmed high levels of genetic polymorphism
and confirmed the North-South geographical pattern of diver-
sity, previously reported on a smaller sample of Italian goat
breeds. The analysis also revealed a pivotal role of Central
Italy in connecting the genetic resources of the northern and
southern areas of the country, and confirms the genetic isola-
tion of insular breeds. Moreover, some breeds show clearly
distinctive and homogeneous gene pools, whereas other
breeds present complex and, in some cases, dishomogeneous
genetic background.
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