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Corefinder and core collections
Corefinder is a software that allows sorting out a core collection from a large database of individual molecular profiles. 
A core collection is a subsample of a large germplasm collection (for instance a collection of apple varieties) that contains the minimum number of individuals that represent the whole genetic diversity of the original collection. There are several different strategies that can be adopted to extract a core collection. The one used by COREFINDER is a strategy known in the literature as the M strategy (Shoen and Brown 1993, Gouesnard et al 2001, Escribano et al 2008) and does not use any preliminary stratification or clustering of data.

The algorithm
The algorithm is based on the (NP-complete) Set-Covering problem. The procedure is a Las Vegas style randomized algorithm: an iteration number is provided by the user, and the algorithm, starting from a random initial set, uses a greedy strategy to search for an accession ‘a’ providing a better overall genetic diversity than some accession ‘b’ belonging to the current core-collection. In such hypothesis ‘a’ is included and ‘b’ is excluded from the collection. The greedy step is performed exhaustively and each iteration starts with a different initial random set, thereby reducing the probability of ending in a local maximum. 

About the software
COREFINDER, is open-source and is written in Perl/C++. It is fast, lightweight, and is equipped with a user-friendly, platform-independent interface. It can be accessed from the IGA web site at www.appliedgenomics.org.

Input data
The program has been designed to handle genotype profiles based on microsatellite (or SSR) markers, but it can be easily adapted to any kind of phenotypic and/or molecular dataset. Phenotypic observations based on quantitative characters must be preliminarily transformed into discrete variables. 
The input is provided in tabular form and the distributed package contains a sample for a correct formatting of the input data. The tool allows the opening of working sessions that can be then saved and resumed for further analysis. 

Searching strategy
COREFINDER has two main options. It can perform a full search starting from the whole dataset. Differently it can allow the user to define a reduced set of accessions that have to be included into the new core collection. 
The reason for the latter choice is that the germplasm collections are routinely enriched with new accessions derived from breeding programs and explorations. Therefore, once a core collection has been selected, duplicated and distributed in different locations, and need to be updated because the original collection has grown, the curator can wish to extract the new genetic variability introduced into the germplasm repository, without re-sampling the whole data set. This allows keeping the initial  ‘core collection’ unchanged by adding only genotypes that sample the additional genetic variability introduced into the repository.
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