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Assessment of Genetic Relationship among Curcurbitaceae
Cultivars Revealed by RAPD Marker
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Abstract

The objective of this study was to assess of genetic variation within and between pumpkin species including
Cucurbita maxima, C. moschata, C. pepo and C. maxima X C. moschata using RAPD markers. The 16 primers showed the
amplification of 136 scorable fragments ranging from about 100 bp to 2300 bp. A total of 94 DNA fragments were
polymorphic with an average 5.9 polymorphic bands per primer. A species (C. maximaX C. moschata) has the highest
number of polymorphic loci. Based on obtained data, UPGMA cluster analysis was conducted. Twenty pumpkin
cultivars were classified into three large categories and identified genetic distance of cluster ranging from 0.38 and
1.00. Clustering was in accordance with the division of Curcurbitaceae into four species, C. maxima, C. moschata, C.
pepo and C. maximaxC. moschata. Therefore, RAPD method may be essential tool for enabling discrimination of

pumpkin cultivars.
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Table 1. Cucurbita cultivars used in this study
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AMEXlE ¥ DNA Z2l

£ d7dge 3W TRIACA SAE FEA(Cu-
curbita moschata) 3%, X UA(C. maxima) 2%%, J XA
(C. pepo) 1155, EFF(C. maxima X C. moschata) 4% % <
20%9] 3uhg Ao 2(Table 1), FEFTY FAE 505
Z91 SER 3F5o 20U A5 FEF o5 ojdd
& AFSRHT FAEFSY AVLE AAHDAE o] &3t
vl A 8}, Nucleospion® Plant Kit (Cat no. 740.270.540.) 9]
o] £3te] DNAE ##3t%ch &8 DNATS u%
40 ng +#0.2 FEE P33 PCRo| o] &3H T

RAPD &4

PCR ZZ& ¢35} 3 genomic DNA 40 ngS tem-
plate DNAZ ©]£-38}% 2.1, Tag DNA polymerase reaction
buffer (50 mM KCl; 10 mM Tris-HCl, pH 9.0; 1.5 mM

Cultivars

Source

Geumtojoa (C. maxima X C. moschata)
limiaehobak (Cucurbita pepo)
Danbamhobak (Cucurbita maxima)
Jeililjinzucchini (Cucurbita pepo)
Hansol (Cucurbita pepo)

Taegeukae (Cucurbita moschata)
Jangsutojoa (C. maxima XC. moschata)
Superggotojoa (C. maxima xC. moschata)
Sachulzucchini (Cucurbita pepo)
Myungaput (Cucurbita pepo)
Jeilyeunzucchini (Cucurbita pepo)
Saematzucchini (Cucurbita pepo)
Matmulzucchini (Cucurbita pepo)
Meotjin (Cucurbita pepo)
Yeoeuibongzucchini (Cucurbita pepo)
Shintojoa (C. maxima XC. moschata)
Jeilae (Cucurbita moschata)
Jinsangput (Cucurbita pepo)

Achobak (Cucurbita moschata)
Bamhobak (Cucurbita maxima)

Seminis Korea

Nongwoo Bio

Nongwoo Bio

Jeil seed & agricultural products
Syngenta

Hyundae seed & agricultural products
Nongwoo Bio

Nongwoo Bio

Dongbu Hanong Chemicals

Syngenta.

Jeil seed & agricultural products
Pyeonghwa seed & agricultural products
Pyeonghwa seed & agricultural products
Seminis Korea

Syngenta

Dongbu Hanong Chemicals

Jeil seed & agricultural products
Nongwoo Bio

Seminis Korea

Seminis Korea
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Table 2. Primer sequences used for RAPD analysis
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FYojA SAE 349 20%5F 9 genomic DNAS} ran-
dom primerE ©|-&3}o] PCRE 433 ul(Table 3), 43
Aol &A3HA Yebd primers 167 foH F 1367) 9]
HE=rk FAEHAS S Hole bandw 9402 e
W1, primer® 59709 M=% JeRRT. 12ln FEH
DNA @389 27+ 01~23 kb Alo]o] Y&} T}

B ApdA g¥AL Hole W= Hl§o] 691%F =
Q3 primerd WE % o] Yelyg=H o] PCR 4
o 088 F2) #37 540] DD primers] G+C
g wigol ¥7) Wi Yebd dnetn Alsdd. £E
Decker-Walters $[3]2 ® ¥4 3u-g iAo 2 RAPD #
A3AE W FZ sized] 2V]E 100~2200 bp=E YELATI L
el £ d7iAE ojg fAbe BES vehiith

Adkg 1671 9] primers} 4709 ¥ FFT(F XA 11F
% BUHA 3EE, AU 2FF, FEA 4FD) AP O¥
A AL E %A} vl(Table 4), B LA = 24.5%, 5 %A 27%,

Table 3. Percent of polymorphic loci in Cucurbita species

Total number Polymorphic bands

Primer
. GC content of fragments number percent
Primer name Sequence(5’-3') ) Tm (C)
(%) OPB-01 14 11 78.6

OPB-01  GTTTCGCTCC 60 17.39 OPK-07 10 8 80.0
OPK-07  AGCGAGCAAG 60 18.84 OPK-10 12 10 833
OPK-10  GTGCAACGTG 60 1352 OPK-12 11 7 63.6
OPK-12  TGGCCCTCAC 70 22.06 OPK-16 5 4 80.0
OPK-16  GAGCGTCGAA 60 1865 811?153; ; 2 3:3
OPK-19  CACAGGCGGA 70 24.23 OPLAS 5 3 600
OPL-03  CCAGCAGCTT 60 18.29 OPLO7 10 ¢ €0.0
OPL-05  ACGCAGGCAC 70 23.23 OPL08 1 6 545
OPL07  AGGCGGGAAT 70 2645 OPLA1 9 5 556
OPL08  AGCAGGTGGA 60 16.21 OPL-14 8 5 625
OPL-11  ACGATGAGCC 60 16.11 OPL-15 10 5 50.0
OPL-14  GTGACAGGCT 60 9.01 OPL-16 4 4 100.0
OPL-15 AAGAGAGGGG 60 14.61 OPL-17 6 4 66.7
OPL-16  AGGTTGCAGG 60 17.17 OPL-18 6 4 66.7
OPL-17  AGCCTGAGCC 70 21.09 Total 136 94 69.1
OPL-18  ACCACCCACC 70 19.90 Average 85 59

592 / 48}
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Table 4. Number of evaluated and polymorphic loci in four Cucurbita species

Cucurbita species

C. pepo C. maxima C. moschata C. maximaX C. moschata
* Evaluated loci 95 90 100 100
polymorphic loci 23 11 27 35
% of polymorphic loci 242 122 27.0 35.0

MEAZL 122%, ZFA7 35%9) T84S JEoh
RAPD markerE o]&3F FHte] Ga@A FEAo A,
Baranek F[1]2 HZA, NYA L YA 59 18 =3 F
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e Y F370 we 084 47 dada e
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117} 2] primerE o]-&&}o] PCR ¥H-SAIH S ) 74%9) o}
FAE Yetdgx stk 2 A7 ol 88 FET
RAPD 484 o= 12~35%F el o], 3uk TE 10
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Geumtojoa

Danbamhobak
‘_:Superggotoj oa

C. maxima or C. maxima XC. moschata

Bamhobak

— angsutojoa

e Shintojoa
IImiaehobak
Jeiljinzucchini
Hansol
Matmulzucchini

Y eoeuibongzucchini
Saematzucchini
Meotjin

Jeilyeunzucchini

C. pepo

Myunggaput

Jeilyeunzucchini
Jinsangput

Taeheukae

C. moschata

e
Achobak
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Fig. 1. Dendrogram of 20 cultivars by cluster analysis based on the RAPD markers.
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