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SNP Detection and Breeding Values Analysis of Quantitative
Resistance Related Genes to Potato Late Blight
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Abstract: The quantitative resistance to potato late blight is controlled by multiple genes each with limited
effectiveness as determined through phenotype evaluation. In order to develop novel potato germplasm with
enhanced quantitative resistance, this study deployed eight parental lines to construct nine hybrid populations.
Using detached leaf assays for late blight resistance evaluation coupled with molecular marker-assisted selection,
we analyzed 60 resistant and susceptible hybrid offspring through PCR sequencing of quantitative resistance
genes, identifying 19 single nucleotide polymorphism (SNP) sites across eight resistance genes. These results
demonstrated that specific favorable allele (St40S2-SNP691, StAOS2-SNP692, StGP28-SNP794, PLOXI-
SNP8344) showed positive correlations with late blight resistance. The proportion of favorable homozygous
allele in resistance offspring (9.56%) significantly exceeded that in susceptible offspring (5.65%) and parental
materials (7.89% ). Phylogenetic analysis based 19 SNP markers from eight genes clustered the 60 materials into

three resistant and three susceptible branches. By integrating phenotypic data, breeding pedigree and resistance
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genes markers, we calculated breeding values for late blight resistance and identified superior genotypes
(PC2312-3, PC2312-15, and PC2313-19) exhibiting both high breeding values and favorable SNP homozygous

allele, therefore providing valuable genetic materials for improving potato resistance.

Key words: potato; late blight; quantitative resistance ; SNP loci; breeding value
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Table 1 Information of nine cross populations
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Number of resistant Number of susceptible
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materials materials

PC234 YA39 YB128 1 1
PC235 YA39 YA346 5 5
PC236 YA39 YEII 3 3
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F1(42)
Ho bR By $C R B2
H4 A A " .
Number of resistant Number of susceptible
Cross Female parent Male parent . .
materials materials
PC237 YA39 BA10 1 1
PC2310 LBRI1-11 YA346 4 2
PC2311 LBRI11-11 YEI11 2 1
PC2312 YS802 SM4 8 5
PC2313 YS802 BA10 4 4
PC2316 YB128 YA346 5 5
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Table 2 Primer sequences specific for amplifying the SNP region

Hrmpiik LA GIL A S1¥F51(5'-37) SR (C) EZPEN
Quantitative resistance gene Primer name Primer sequence(5’-3") Tm Reference
BCCP BCCP-F TGGGACGATCTGTTGCCTTC 59 [11]
BCCP-R AAAGTCATGAAATAGAGGTCTCGT
CYP71DI11 CYP71DI11-F TTCTTCTCACTGTCACACCAA 57 [12]
CYP7IDII-R GGTCTTAGGTCAAAATTGGAG
Rpi-vntl Rpi-vntl-F GCCTACATGATCATATCGAGAAGT 65 [12]

Rpi-vntl-R

CCAAGACAAATTGCTTGTTCAAGATT
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B SR kS SlFH(57-3") RAGREE(C) E= BTN

Quantitative resistance gene Primer name Primer sequence(5'-3") Tm Reference

STGP28 STGP28-F CAGAGACAATTTCAAACAAGTG 55 [12]
STGP28-R GTACTTCGTTGCTCAATTTAAT

PLOXI PLOXI-F CCCCTGAGCATGTAAACAAA 57 [12]
PLOXI-R TTCCTAATCGCGAAGAAACC

HMGCR HMGCR-F CCTCTCACCGGAATCACCAT 57 [12]
HMGCR-R GTTGAAAACCACGGCTAAGGTAT

St408S2 St40S2-F TTGATGTTCTTCCTTCTTTCTTC 57 [10]
StA0S2-R GCGGATTTTACTTCCGATCGGAT

StPK2 StPK2-F TGAATGTTGTATACCACTTCCTATTG 58 NS

StPK2-R CCTTTTTCGCAATCTGACACTTA
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A': Resistance identification of parent material; B: Resistance identification of population material
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Fig. 1 Results of resistance identification of parental material and population material
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Fig.2 Phylogenetic analysis based on quantitative resistance genes sequence
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