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Introductio

Figure 1. Copy number variants identified in the Italian local chicken breeds.
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Table 1. Descriptive statistics of Copy Number Variation Regions identified in the ltalian chicken breeds.
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Figure 3. Physical distribution of Copy Number Variation Regions on chromosomes, according to state (gain, loss, and mixed).

Figure 4. Genes distribution among the animals belonging to the investigated chicken breeds. Reported genes are the most significant as
present in at least 4 animals across breeds. The colours indicate the status of CNVR in which the genes were annotated (red = gain, green

= loss, blue = mixed).
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To investigate the type and amount of CNV and CNV regions (CNVR), and the genes that undergo the effect of their presence with an
unprecedented resolution using a high-density SNP chip in a large sample of Italian local chickens.

Discussiom

e Large number of CNV has been reported (Figure 1)
compared to previous studies [6]; however, the number
of CNV is very heterogeneous between breeds.

 The distribution of CNV is more prominent in the first
six autosomes and linked with the types O and 1
(Figure 3).

* Approximately 40% of the CNVR (480 out of 1,172)
are conserved and the remaining 692 are new and
represent single regions (Table 1).

« Chromosome 16 stood out with a high proportion of its
length covered by CNVR (36.5%; Figure 3); indeed,
chromosome 16 is the shortest autosome of the genome
of Gallus gallus and the MHC, here present, is subject
to genomic copy number variation [17, 18].

* On chromosome 1, CNVR include CACNA2DI
(calcium voltage-gated channel auxiliary subunit alpha
2 delta 1) which is related to muscle contraction [19];
DMD (dysthrophin), one of the most important factors
for muscle development and structural stability of the
tissue [20]; and DACHI, involved in skeletal
development and inhibitor of growth factor beta [21].
Some other genes were BORA, related to cell growth
and divisions and consequently influences on whole
growth traits [22]; IMMP2L, involved in the
reproduction traits and fertility [23].

¢ On chromosome 3, the most relevant is DDX/ that
strengthens the immunity response and therefore it may
have played a role in the acquired resistance of local
breeds to environmental stimuli [24].

¢ On chromosome 4, CCKAR is important for body
weight and its variants have a central role in the
diversification of gene expression [25].

e The genes IFTI/40 and ARLSA were identified on
chromosomes 14 and 26, respectively; these genes are
associated with eggs and fertility [26]. These findings
are important due to the low efficiency of these local
breeds in terms of fertility and egg production [27].

¢ Several genes were found across breeds, and they
include SLC4A2 (solute carrier family 4 member 2) on
chromosome 2, CCNB3 (cyclin B3) on chromosome 4,
and DNPEP (aspartyl aminopeptidase) on chromosome
7. These genes have been linked to muscle
development and tissue-specific biological processes in
muscle [28].

* Noteworthy, the gene encoding the miRNA MIR6683 is
present in CNVR 621 which has been identified in the
BSA, MER, MUG, PPA, SIC and VLP breeds, and is
associated with sex determination [29].

* KEGG analysis identified the MAPK signalling
pathway, which plays an important role in complex
cellular programs like proliferation, differentiation,
development, transformation, and apoptosis [30].
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Figure 2. Schematic representation of chicken breeds distribution in Italy.

Material and methods

508 individuals belonging to 23 local Italian chicken breeds were
analyzed using the Affymetrix Axiom 600 K Chicken Genotyping
Array.

SNPs with call rates below 97% and Dish Quality Control values
under 82% were removed.

PennCNV software was used to CNV calling.

Multiple Hidden Markov Models (HMMs - agre.hmm,
affygw6.hmm, and hh550.hmm) were used in PennCNV software
(Figure 5).

Genomic wave adjustments were applied using a chicken GC model
file generated based on GC content.

To validate the CNV calls, an optimal segmenting module from SVS
8.7.0 (Golden Helix Inc.) was utilized, and samples with outliers
were removed following quality assurance procedures (Figure 5).
The final CNV data were summarized and Copy Number Variation
Regions (CNVR) were defined using the HandyCNV R package.
Genes within CNVR were considered if observed in more than five
individuals across the breeds and on annotated Gallus gallus 6.0
using Database for Annotation, Visualization, and Integrated
Discovery (DAVID) (Figure 4).
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Figure 5. Number of CNV called using different algorithms.
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