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4. Relevance of the topic and state of the art:

Plant breeders rely on natural recombination of genetic information occurring during crossing-overs
(COs) to generate novel and favorable combinations of alleles. The frequency and distribution of
COs events is tightly regulated at the chromosomal level and affect the ability of breeders to
reintroduce genetic variance at sites of selective sweeps and/or incorporation of novel genetic
variants without simultaneously introgress large segments from a donor chromosome (linkage
drag). In peach, the low COs frequency and limitations in obtaining and evaluating large
populations over many years is an important constraints for varietal improvement. Understanding
early patterns of segregation and recombination following hybridization is important for predicting

phenotypic outcomes in progenies, and the degree to which linkage will lead to trait correlations.
5. Layout of the project (draft)

5.1.Materials & Methods:
1. Genotyping and construction of genetic linkage maps: dataset of genotypic data from several bi-

parental F1 and F, populations and a large collection of accessions from MAS.PES breeding
programme; available maps and genotypic data from abundant literature.

2. ldentification of Cross-Over Intervals, estimation of recombination events and recombination rate
(linear or mixed model for CO density)

3. ldentification of intragenic and intergenic recombination events

4. Association analyses between recombination event and genetic and phenotypic variation;
permutation testing for genomic feature associations (DNA methylation, historical recombination,
GC content, etc.)

5. Identification of the relationships between recombination and gene expression variation

6. Linkage disequilibrium-based recombination hotspots detection

5.2.Schedule and major steps (3 years):


http://sites.unimi.it/dottorato_aab/

Year 1. Collection of genotyping data for the construction of genetic linkage maps (SNPchip array,
whole-genome-resequencing); identification of cross-over intervals, recombination rate (develop
linear or mixed model); in silico and laboratory analyses.

Year 2. Performing bioinformatics analysis for the identification of intragenic and intergenic
recombination events; association analyses between recombination event and genetic and
phenotypic variation; permutation testing for genomic feature associations (DNA methylation,
historical recombination, GC content, etc.); identification of the relationships between
recombination and gene expression variation; linkage disequilibrium-based recombination hotspots
detection.

Year 3. PhD thesis writing
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