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Introduction

Angular leaf spot (ALS) of cucumber is disease that can result in severe yield losses
In cucumber open-field production. It is generally considered that this disease is caused
by Pseudomonas syringae pv. lachrymans. Disease symptoms may vary depending
on the bacteria virulence, the host, and environmental conditions (Olczak-Woltman et al. 2007,
Stomnicka et al. 2015a).

The cucumber RILs mapping population Gy14 x B10 was tested twice under growth
chamber conditions in relation to ALS response (Stomnicka et al. 2015b, Stomnicka
et al. 2016). The phenotypic evaluation showed two types of ALS response among RILs:
Gy14-type and B10-type. The Gy14-type lines indicated tolerance to ALS with small necrosis
and limited, bright chlorosis similar to hypersensitivity response (HR). B10-type lines were
susceptible with widespread, water-soaked, angular chlorosis that later became necrotic like
paternal line B10 (Figure 1).

Preliminary SSR based genetic mapping suggested that ALS resistance/tolerance gene
Is located on chromosome 5 (Stomnicka et al. 2015b). Interestingly, in cucumber a cluster
of genes encoding NBS-LRR proteins were indentified on chromosome 5 (Huang etal. 2009,
Wangetal. 2013, Yang etal. 2013).

The aim of this work was to genotype 92 RILs of mapping population Gy14 x B10 using
DArTseq technology to develop high-density genetic map that will be valuable tool to map ALS
resistance gene(s) and also otherresistance genes.

Materials & methods

Gy14 x B10 RILs mapping population was developed by crossing two inbred lines:
Gy14 that is showing tolerance to ALS and B10 that is susceptible to this disease. Total
genomic DNA was extracted using GenElute Plant Genomic DNA Miniprep Kit
(Sigma-Aldrich, St. Louis, MO, USA). Based on RILs phenotyping and SSR markers
analysis, 92 RILs generation F. and parental lines were chosen for DArTseq genotyping
(Canberra, Australia).

DArTseq markers classified as SNPs were alignned using BLAST algorithm and CLC
Genomics Workbench v. 9.0 (Qiagen, Germany) against B10 genome contigs corresponding
to chromosome 5 (NCBI GeneBank Acc. No. LKUOO1000000) (Woaycicki et al. 2011).
DArTseq markers located on cucumber chromosome 5 were furhter analyzed by nucleotide
BLAST (blastn) search at NCBI.

Results - DArTseq genotyping

A set DArTseq markers, that included In sillico DArTs and SNPs, was developed
for mapping population Gy14 x B10. In total 2161 DArTseq markers distinguishing parental
lines were found. Most of the markers 1906 (88,2%) segregated 1:1 as expected for this RILs
population and will be used to construct genetic map (Table 1). The polymorphism level
revealed by high-throughput DArTseq genotyping was limited. It is probably related to similar
genetic background of population parental lines. Aset of SNPs was futher characterized.

Table 1. The statistics of DArTseq markers developed for mapping population Gy14 x B10

Type of DArTseq markers
Insillico DArTs SNPs Total

- developed during DArTseq analysis 1708 1319 3027
- polymorphic between parental lines 1099 1062 2161
- segregated 1:1 in RILs mapping population 942 964 1906

DArTseq markers:
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Figure 1. Angular leaf spot symptoms on cucumber leaves seven days after Pseudomonas
syringae pv. lachrymans inoculation with highly virulent strain 814/98.

A - tolerant, maternal line Gy14, B - susceptible, parental line B10,

C - tolerant RIL 6 representing Gy14-type, D - susceptible RIL 55 representing B10-type
of disease symptoms.

Results - SNPs analysis Table 2. The statistics of SNP types

Within 964 SNPs all types of SNPs pes b Humber k
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Summary

« Similar genetic backgroung of mapping population parental lines (pickling-types) resulted
in limited number of detected SNPs.

« About 15 SNPs located within genes encoding proteins related to plant stress response
and located on chromosome 5 were identified.

« DArTseq markers that segregate 1:1 as expected for Gy14 x B10 RILs population will be used
to construct genetic map and mapping cucumber angular leaf spot resistance genes.
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