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Give a high-resolution overview of the genome-wide diversity and population structure of 23 Italian local breeds and four commercial
hybrids using Affymetrix 600 K Chicken SNP Array.

Discussion

Improving our knowledge of the genetic structure in livestock populanons is fundamemal
for designing selection schemes, understanding envi: the
efﬁcnent use of the breeds, and 1mp1ementmg conservanon programs. The advent of high-
ing arrays has i itated the study of genetic structure in
livestock, but they are infrequently used and generally understudied in local breeds. The
levels of genetic dlversnty, mvesngated through different approaches (expected and
observed and i ient), showed the lowest in the local
chicken breeds, including PPA, PPC, PPP PRM and SIC compared to the commercnal
stocks (Table 1). The level of genomic i from runs of
(FROH) (Figure 1), was markedly different among the breeds and ranged from 0.121
(Valdarnese) to 0.607 (Sicilliana). These results could be explained by an increase in
inbreeding, linked to their reduced demographic sizes over time due to selection events.
BSA is the only indigenous chicken breed showing a lower inbreeding level, probably due
to its larger population compared to the others. The analysis of genetic differentiation
(Figures 1 and 3) showed that most breeds formed distinct clusters, but also indicated the
gene flow events, especially among breeds that originated from the same geographical
area, such as between the populations belonging to the Polverara and Padovana breeds, or
among the three Sicilian populations (Figure 3).. The genetic background of the
commercial stocks is close to that of several breeds from the Veneto region, highlighting
the story of their introgression with local breeds. Through the present study, we provided a
complete overview of the Italian chicken breeds and contextualized them at a national
] level. Improvement of systems to record and monitor inbreeding in these breeds may
W Costri contribute to their in situ conservation. This will promote conservation plans and highlight
their role as a genetic reservoir. Consequently, a strategy to increase value for these breeds
should be provided in order to guarantee a profit for farmers. The information obtained
represents a useful tool for understanding correct genetic management and supervising
conservation activity. In this context, the information from genomic analysis may play a
crucial role in the development of mating plans to avoid the negative effects of inbreeding
in these breeds.

Chicken breed origins

Results

Table 1. Genetic diversity indices. Number of animals per breed (N), minor allele frequency (MAF)
expected (He) and observed (Ho) heterozygosity, and inbreeding coefficient (FHOM). For each value, the
standard deviation (SD) is reported.
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Eg UK 0261 0374 026 0305 0177 0018 0013 Figure 2. Neighbor-joining tree constructed on the Reynold’s genetic distance based on individual allele-
i3 Hy-lyne white cggs L 0278 0375 0286 0289 0285 000 0008 sharing distances. Breed acronyms are reported in Table 1.
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Figure 1. Boxplot of the inbreeding coefficient (FROH) estimated from runs of homozygosity for each a5 o o ol o

breed considered in this study. Breed acronyms are reported in Table
Pe1 (16.46%)

Figure 3. Genetic relationships among the 27 chicken breeds in this study as inferred by multidimensional
scaling (MDS) analysis using all of the individuals per breed. Breed acronyms are reported in Table 1
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