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SNP Markers Useful for the Selection of Yellow-fleshed Peach Cultivar
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Abstract - Peach flesh color is commercially important criteria for classification and has implications for nutritional quality.
To breed new yellow-fleshed peach cultivar many cross seedlings and generations should be maintained. Therefore it is
necessary to develop early selection molecular markers for screening cross seedlings and germplasm with economically
important traits to increase breeding efficiency. For the comparison of transcription profiles in peach varieties with a
different flesh color expression, two cDNA libraries were constructed. Differences in gene expression between yellow-
fleshed peach cultivar, ‘Changhowon Hwangdo’ and white-fleshed peach cultivar, ‘Mibaekdo’ were analyzed by next-
generation sequencing (NGS). Expressed sequence tag (EST) of clones from the two varieties was selected for nucleotide
sequence determination and homology searches. Putative single nucleotide polymorphisms (SNPs) were screened from
peach EST contigs by high resolution melting (HRM) analysis, SNP ID ppa002847m:cds and ppa002540m:cds displayed
specific difference between 17 yellow-fleshed and 21 white-fleshed peach varieties. The SNP markers for distinguishing
yellow and white fleshed peach varieties by HRM analysis offers the opportunity to use early selection. This SNP markers
could be useful for marker assisted breeding and provide a good reference for relevant research on molecular mechanisms

of color variation in peach varieties.
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Table 1. Summary of RNA-Seq data in ‘Changhowon Hwangdo’ and ‘Mibaekdo’

Total read Total base pair Average length
Changhowon Hwangdo 603,505 225,865,526 374
Mibaekdo 620,970 221,772,064 357

W biological_process
M cellular_component
i molecular_function
H No Hits

Fig. 1. Result of GO (gene ontology) analysis. (A) GO analysis of ‘Changhowon Hwangdo’ (B) GO analysis of “Mibaekdo’.
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Fig. 2. Biological process of GO analysis. (A) GO analysis of ‘Changhowon Hwangdo’ (B) GO analysis of “Mibaekdo’.
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Fig. 3. Cellular component of GO analysis. (A) GO analysis of ‘Changhowon Hwangdo’ (B) GO analysis of “Mibaekdo’.
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Fig. 4. Molecular function of GO analysis. (A) GO analysis of ‘Changhowon Hwangdo’ (B) GO analysis of ‘Mibaekdo’.
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et al , 2012) Zz35}0] SNP 4] & ‘A5 gt 9} ‘njul =’ o]l 4] phytoene synthase (PSY), phytoene desaturase (PDS),
9] RNA—seq data IS 2z S-74A| o] vfH (mapping)dlo] carotenoids isomerase (CRITISO), nonheme diiron carotene
genome wide SNPE 2H11, 3F87| 591 ‘A3 Y3 o) g hydroxylase (HYD), carotenoid cleavage dioxygenase (CCD)
A EE Tl RIS U SNPE AT, g o u i oA W Ao} QLA 9714
A8t chromosome 8712 & Zol= 218,265,032 bp®| 9L, > 5%_‘0} E} o|lygt At= A &H Bpolel whgA B0t
SAR} T 27,2567), SRS & Dol 71,294,128 bp, oAM= WAL= ‘< RABE 9} ‘udl =’ 9] anthocyanin $HJ
AP e 98,0870, AAVHIS] 271 57 560,900 bplch 4l SR SRS 28] vl ] 988 5
2 A v, wjd A S A= ] H read FO Qg = ItHKim et al., 2019). 238719] 72} 50| A 7L E]
A] 225,835,526 bp= & 5lo] 77.96%7} v =] ¢, ‘m]ui o= AItAlof| WA §-HAF= zeta—carotene desaturase
921,772,064 bpS EHH 510 75,94%7) v H =] QT Table 2), 2 (Shumskaya and Wurtzel, 2013) 611 FAA| o] Y=|5}aL QL

‘ﬂzfmzsz} ]HHE’oﬂAi 2L SNPE HjEY AR THEo] 31, 0] QA2 EE S35k SNP ID, ppa003478m: utr= HRM
#lo] 342 A3 F, homozygous SNPSk heterozygous SNPR. ejo|n] 91215 268 4= QI5ick, 2387}9) SNP o Zl 4 3}
Uhro] HEI5Hok Table ). “JE AT oL T O] SNP & Alo] Tk o} FE-L ATl 950 2 TR 42 9)

H| B o] A ThEAJ-S e 4867019) SNP7}F ATRFE| 9T, = SNP oA = 220|91tHTable 4). SNP ID, ppa002847m:cds
ZFX(JGI Phytozome)= 2-& A} HAKA| 4= 365711911, = 1 GAAo) $x5kal U911, plant neutral invertase
TAIR10 ID 7|50 2= 3307 %t family protein = alkaline/neutral invertase A proteini}

FEE =T o] A 7S A W AIA] ¢SiA

Table 2. Reference genome of Prunus persica and mapping rate of ‘Changhowon Hwangdo’ and ‘Mibaekdo’

Total Total gene Total gene Total Transcripts .
. . Mapping rate
chromosome number sequences transcripts base pair
225,835,526
Changhowon Hwangdo (7’7 9 6"V)
. 0
218,265,032 27,256 71,294,128 28,087 37,560,900
Mibackdo 221,772,064
(75.94%)
Table 3. Summary of the development of SNP markers in ‘Changhowon Hwangdo’ and ‘Mibackdo’
Total Homozygous Heterozygous Polymorphism HRM
SNP SNP SNP SNP primer
Changhowon Hwangdo 4,071 1,529 2,542
. 486 238
Mibaekdo 4,308 2,010 2,298
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Table 4. PCR amplicons showing polymorphic HRM profiles in cultivars

SNP ID Var”  Chr” TAIR10 hit Forward primer Reverse primer  Product
) ) plant neutral invertase family GAGAAGACGGTTG GCCAATGGCTGAT
ppa002847m:cds A:C/A  Chrl protein ACTGCCA TCACCAA 138
AMP-dependent synthetase TCCTGGAAACCCA AAGCAACCTATGG
2540m: :G/A  Chr . . . 1
ppad02540m:eds G:G/A — Chrs and ligase family protein ATGCTTG CAAAGGA 00

*Var.:Variation, Reference:Changhowon Hwangdo/Mibaekdo.

*Chr.:Reference genome (Prunus persica) chromosome.
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Fig. 5. HRM analysis of 17 yellow-fleshed peach cultivars (Jinxiu, Chengyan, Takinosawa Gold, Sun Gold, Sunfre, Suhong,
O’Henry, Changhowon Hwangdo, Zaoshengyoutaopantao, Juneprince, Chiyomaru, Cheonhong, Hahong, Fantasia, Hwanghoo,
Hitachired) and 22 white-fleshed peach cultivars (Mibaekdo, Misshong, Mihong, Backhyang, Bulgeonbackdo, Ruipan3, Seonmee,
Soomee, Spring Time, Tsukuba No.4, Seolhong, Innosense, Yumyeong, Yumi, Jinmi, Kawanakajima Hakutou, Tropic Snow,
Weeping Peach OP4, Kanhito, 7-2-1-24, 7-2-1-50, 7-3-1-14). (A) Normalized graph of SNP ID, ppa002847m:cds. (B) Normalized
graph of SNP ID, ppa002540m:cds. Blue variant? indicate yellow-fleshed peach cultivars and green variant1 indicate white-fleshed
peach cultivars, red variant3 indicate ‘Misshong’ in white-fleshed peach cultivars.
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