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Unlocking genomic diversity of pepper (Capsicum spp.) collections held in genebanks: perspectives for breeding and germplasm management Authors

BACKGROUND The genetic diversity present in cultivars, landraces and wild relatives of modern crops, represents the source of agriculturally important genes to be discovered in our attempts of making crops more resilient and better adapted to the challenges of modern agriculture. In this context, genebanks are pivotal for the collection, preservation and distribution of germplasm; however, better knowledge of the available genetic variability would help improve the management of plant genetic resources. Here we report the analysis of genome-wide genotyping-by-sequencing (GBS) data on 9,659 pepper accessions retrieved from the major European (CGN, INRA, IPK, UPV) and Asian (AVRDC) genebanks, universities and research centres. The collection analyzed is so far the largest and the most diverse ever studied in pepper. The main objectives of this study are to: a) evaluate the genetic diversity using a large set of single-nucleotide polymorphism (SNP) data; b) detect the overlaps within collections and between genebanks; c) detect misclassification of accessions; d) develop core collections for association mapping studies. MATERIALS & METHODS Germplasm studied comprised 7,253 C. annuum accessions, 1,795 accessions belonging to the other four domesticated species (C. frutescens, C. chinense, C. baccatum, C. pubescens) and 43 accessions belonging to the wild species (Table 1). About 3% of the collection was represented by unknown species. Passport information and 42 phenotypic descriptors for plant, flower and fruit traits have been provided by genebank curators in order to enhance the description of plant material. A two restriction enzyme GBS protocol was used [1]; PstI-MspI have been selected based on in silico digestion of the reference genome accession (CM334) [2]. RESULTS GeGBS data provided more than 10,000 SNPs evenly distributed on the genome and used to characterize genetic diversity, population structure and phylogenetic relationships. The analysis allowed identifying five main clusters (K) corresponding to the most represented Capsicum species in the whole collection (Figure 1). Capsicum annuum was subdivided into two sub clusters and include admixed samples. Three other clusters were observed for C. baccatum, C. frutescens and C. chinense, respectively. The remaining species, including those corresponding to the group of purple flowers clustered in an admixed group. The principle component analysis (PCA) plot for the first two principal components suggests a geographical differentiation of the Caribbean, Central Asia and European gene-pools, and a distinction of the three main clades according to the most updated classification [3]. Moreover, the observed ~1,000 admixed accessions, and the incomplete separations between C. frutescens and C. chinense, revealed possible taxonomic misclassifications in the genebanks or gene flow between species resulting in introgressions. The genetic and phenotypic variation existing in the collection studied will be exploited for genome-wide association studies (GWAS). 178 Capsicum and Eggplant EUCARPIA Meeting 2019 | BG-O/03 DISCUSSION & CONCLUSION The genetic information provided in this study is appropriate for a deep investigation of the diversity present across the different Capsicum collections maintained by genebanks. Appropriate strategies including "germplasm genomics" can optimize the management of resources, the exchange of material between genebanks and their use for breeding purposes. Beyond genetic diversity, data can be used for the development of core collections to be exploited in GWAS, facilitating the identification of genomic regions associated with valuable traits and enhancing the efforts made by genebanks in the extensive collection and characterization of Capsicum germplasm resources. 
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 1 Figure 1. Population structure of the Capsicum germplasm collection. Five subpopulation clusters inferred by STRUCTURE are represented by different colors : 1) C. baccatum ; 2) C. annuum ; 3) C. chinense and C. frutescens ; 4) C. annuum ; 5) C. chinense, C. frutescens and C. annuum ; adm = admixed

Table 1 .

 1 Summary of plant material provided by genebanks and used in this study
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