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BACKGROUND The genetic diversity within cultivated peppers (Capsicum annuum) has been reduced 

through its domestication and since its first introduction from the West Indies into Europe during the 

first travel of Christopher Columbus in XVth. For a long time, it was consequently difficult to get dense 

genotyping in C. annuum. Moreover, pepper is characterized by a large genome size (~3.5 Gb) resulting from 

its expansion by accumulation of transposable elements (81.5% of the genome), preventing the discovery 

of SNPs evenly distributed throughout the genome [1]. To overcome this difficulty, we chose a targeted 

sequence gene capture strategy [2]. We present here the design of baits combining different approaches. 

First, in a genome wide approach, baits were designed in polymorphic regions identified in RNAseq and 

genotyping by sequencing (GBS) datasets from pepper genome. Second, in a candidate gene approach, 

genes of interest from published datasets of other species were in the focus of our investigation in pepper.

MATERIALS & METHODS In order to identify SNPs, reads from two sequencing datasets (21 genotypes 

from RNAseq, 282 from GBS) were mapped to the 35,884 genes from the reference pepper genome 

CM334 v1.6. In addition, a set of 10K SNPs from the G2P-SOL project on 871 INRA accessions was 

included. SNPs calling was performed using the pipeline of Holtz et al. [2]. Since the bait hybridization is 

efficient when >92-95% similarity occur, we designed baits on polymorphic sites of exons as they are well 

conserved between genotypes. Plant genes involved in oomycete, virus and nematode resistance as well 

as in abiotic stresses were selected from literature and their homologs identified in pepper using BLAST.

RESULTS After filtering a total of 463,525 unique SNPs, 26,777 genes (74.6% of the genes annotated on the 

genome) were found to contain at least one SNP. The majority of SNPs, and consequently the majority of 

the genes containing SNPs, were found using the RNAseq dataset compared to GBS datasets (Figure 1). 

The genes containing at least one SNP were evenly distributed throughout the genome. We identified 700 

candidate genes from literature leaded to 1,646 homologous in CM334 (Table 1). A total of 1,352 candidate 

genes contained SNPs (82% of the candidate genes).

DISCUSSION & CONCLUSION Our aim was to obtain at least one polymorphic SNP for each gene. 

For 25% of pepper genes where no SNP was detected, we designed baits on the first or the last exon in 

order to catch UTR regions. In the candidate gene approach, we maximized the coverage of each gene to 

detect novel SNPs by designing baits on each exon taking into account their polymorphic sites. Moreover, to 

overcome the difficulty of designing specific baits on resistance genes that belong mainly to highly conserved 

NB-LRR families, we preferentially designed baits on the last exon close to the 3’UTR. Finally, a total of 60,000 

baits were designed for bait sequencing capture and will be used further for genome wide association study 

and genetic mapping. 
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Table 1. Genes from Solanaceae, Rosaceae, Fabaceae, Brassicaceae and Poaceae family were identify from literature

and sorted in function of their category. Resistance and susceptibility genes are known genes conferring resistance;

interactants are plant proteins interacting with the pathogen or target of effectors; small RNA factors are dicer-like

(DCL) proteins or targets of miRNA; ESCRT (Endosomal Sorting Complexes Required for Transport) factors are part

of the membrane trafficking machinery. 
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Figure 1. (A) Venn diagram showing genes with at 

least one SNP for the three datasets. (B) Venn 

diagram showing SNPs for the three datasets. 
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