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Development of SNP Molecular Marker for Red-fleshed Color
Identification of Peach Genetic Resources
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"Researcher and 2Senior Rsearcher, Fruit Research Division, National Institute of Horticultural & Herbal Science,
Wanju 55365, Korea

Abstract - Various colors of fruit skin and flesh are the most popular commercial criteria for peach classification. In order to
breed new red-fleshed peach cultivar, many cross seedlings and generations should be maintained. Therefore it is necessary
to develop early selection markers to screen seedlings with target traits to increase breeding efficiency. For the comparison
of transcription profiles in peach cultivars differing in flesh color expression, two cDNA libraries were constructed.
Differences in gene expression between red-fleshed peach cultivar, ‘Josanghyeoldo’ and white-fleshed peach cultivar,
‘Mibaekdo’ were analyzed by next-generation sequencing (NGS). Expressed sequence tag (EST) of clones from the two
cultivars were selected for nucleotide sequence determination and homology searches. Putative single nucleotide
polymorphisms (SNP) were screened from peach EST contigs by high resolution melting (HRM) analysis displayed
specific difference between 8 red-fleshed peach cultivars and 24 white-fleshed peach cultivars. All 72 pairs of SNPs were
discriminated and the HRM profiles of amplicons were established. In the study reported here, the development of SNP
markers for distinguishing between red and white fleshed peach cultivars by HRM analysis offers the opportunity to use
DNA markers. This SNP marker could be useful for peach marker assisted breeding and provide a good reference for
relevant research on molecular mechanisms of color variation in peach cultivars.
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HRM (High Resolution Melting) analysis
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Table 1. Summary of the development of SNP markers in ‘Josanghyeoldo’ and ‘Mibaekdo’

Sample Total SNP Homozygous SNP  Heterozygous SNP Polymorphism SNP HRM primer
Josanghyeoldo 265 265 256
.ghy 104 72
Mibaekdo 346 346 437
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Table 2. Continued

Product

Reverse primer
TGGGGATTTTTCCTTCAAATCTGT
GCCATGAGCACTCCATCACT

Forward primer

TGAATGTGTTTCAGGGAGCT
TGAACCCAGAGAATGCACCC

TAIR10 hit

GO* Vary  Chr*
C:T/C

SNP ID

ppb009520m

124
142
133

Chr8 Leucine-rich repeat family protein

A:C/A Chr8 rhomboid protein-related

C:C/T

ppa009062m
ppa004569m
ppa005501m

ACATGGGCACTCTCCCTACT

TGGCTTGGAGGTATTTGAGGT
TCTCAGGTGCAGTTGAAGCA
GCCAACCAGCATCCAATCAC

Chr8 cytochrome P450, polypeptide 1

106
123

141

TCTTTGGATGAAGGTGCATC
GGAAACTGTGGATCCCAAGGA

A:G/A  Chr8 casein kinase I-like 6

C:C/T
C:C/T
C:C/T
C:C/T

Chr8 indole-3-acetic acid 7

M

ppa012269m
ppa008128m

TGGAGGAGATAAGCAACTTCGT
GATGATGGCTGGGCAACTCT

AACTAGACACGAGGGCAGTG
CTGAACTGTCTCCAGCCAGG
TGCCTGCTTAGGGTCTGAGT

Chr8 Hydrolases superfamily protein

100

Chr8 Hydrolases superfamily protein

ppa008128m

130

TGCCCGGTGAAGTAGATTGG

Chr8 F-box/RNI-like superfamily protein

ppa003344m

“GO:Gene Ontology, M:Molecular function, B:Biological process, C:Cellular component.

YVar.:Variation, Reference:Josanghyeoldo/Mibaekdo.
*Chr.:Reference genome (Prunus persica) chromosome.
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Of7HA] %A1 T ThE 0= L QITKFig, 2). A= WAy 3}
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Fig. 1. HRM analysis of 6 red-fleshed peach cultivars (Heiguniang, Hongtao, Josanghyeoldo, Redhaven, Scarlet Pearl, Lipintao) and
6 white-fleshed peach cultivars (Kansuke Hakuto, Kawanakajima Hakutou, Mibadkdo, Mihong, Reihou, Yumi). (A) Normalized
graph of SNP ID, ppa012770m. (B) Difference graph of SNP ID, ppa012770m. Green variant2 indicate red-fleshed peach cultivars
and blue variant] indicate white-fleshed peach cultivars.
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Fig. 2. HRM analysis of 8 red-fleshed peach cultivars (Selected Heiguniang, Heitaohuanghou, Heiguniang, Hongtao, Josang-
hyeoldo, Redhaven, Scarlet Pearl, Lipintao) and 22 white-fleshed peach cultivars (Baekhyang, Bulgeonbaekdo, Innocence, Jinmi,
Kanhito, Kawanakajima Hakutou, Mibadkdo, Mihong, Misshong, Ruipan3, Seolhong, Seonmee, Soomee, Spring Time, Tropic
Snow, Tsukuba No.4, Weeping Peach OP4, Yumi, Yumyeong, 7-2-1-24, 7-2-1-50, 7-3-1-14). Red variant3 indicate red-fleshed
peach cultivars and green variant] indicate white-fleshed peach cultivars, blue variant? indicate ‘“Misshong’ in white-fleshed peach
cultivars.
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