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Genetic diversity and genome-wide association study of horticultural
traits in pumpkins (Cucurbita moschata) originating from East Asia
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Abstract Fiog Date
Pumpkin (Cucurbita moschaia) is an imporiant crop used both for comswmption and s & cucubit rootstock. We evalu- sad 2025 113 28%
ated the genetic drversity and perfored s GWAS o 167 accessions, mostly Bom East Asia, using 10,528 Lieh-qualty e Do
SNPs obtamed by genatyp Four traits were it shape, frut rind color, leaf lobes. and.

Teaf slver patches. Phylogenetic, PCA, and population structure analyses divided the acoessions ino three subpopulations.
which were consistent with the classification based on geographical origin and usage. Pairwise genetic differentiation val-
ues indicated the greatest divergence between subpopulations 1 and 3 (0.161), whle AMOVA showed that most gensiic
variation (86 5%) oceurred within populatians. suggesting frequent gene flow. GWAS of four traits detected 25 siguificant
loci explaming 4.4-13.0% of phenotypic variation. of which 23 were novel and fwo overlapped with known regions. The
strengest association was near CmoChO3GOLI7S0, an artholog of CpDIl in C. pepo, a ey regulator of leaf lobes. Based
on lead SNPs, HRM and KASP markers were developed and validated in 35 additional accessions, showing complete EO{TAR suertes

genotype—phenotype concordance and confirming their tility for marker-assisted breeding SEAFRE 7|y
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1 Introduction

Pumpkin (Cucurbtia spp.. 2n=2x=40) 15 an economi-
cally mmportant vegetable belonzmng fo the Cucurbitaceas
famly. which includes cucumbers, melons,

carotenoids; phenolics. favonoids. vitunins, amino scid.
and carbolydrates (Zhang et al. 2000). Moreaver, €. mos.
chara ts nsed as & rootstock for cucurbit srafiing m Asia,
parts of Europe, and the Middle East (Maurya et al. 2018),

and gourds (Chomick: et al. 2020}, Among these species,
Cucurbita moschata is culiivated worldwide and consumed
in the form of fruit. seeds. Jeaves. fiowers, and young stems
(Fuctal. 2006). The matwe fruit is rich in nutrients, much as

Eumn SuLes and Yoou Jeong Jang conzivwad squally to tis wark

Commmicatad by Jin Hoe Huk

Rootstocks ‘plant vigor by allowing plants to escape
soil pathogens and overcome replant fulure (Ruiz et al
1997)

The reference genome of C. moschara was completed and
is available in the Cucurbit Genomics Database (CuGenDB)
for sequence alignment (Sun et al 2017). Although whole-
‘zenome resequencing is efficient for identifying SNPs. it
1s not always cost-efiective. Genotyping-by-sequencing
(GBS) is m effective method for genotyping a luge num-
ber of SNPs and is a high-throughput approach based on a

Do-Sm Kim
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{De Donato etal. 2013: He etal 2014)
Genome-wide association studies (GWAS) are an effective
way 1o determine the relationship between markers and
traits in germplasm collections and breeding lines (Korte
and Farlow 2013). This approach has the advantage of high

‘based on lustonical rather
than QTL analysis using bi-parental populations (Zhang et
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