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Genetic Analysis of Polymorphic DNA Markers in Cucumber
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DNA marker is a powerful tool for plant genetics and breeding. In this study, 995 SSR markers were
employed with chilling resistant cucumber, known as ‘NC76’, and chilling susceptible cucumber, known
as ‘GY14. Using 2% agarose gel electrophoresis, 145 SSR markers were identified as length variation
markers between NC76" and ‘GY14’. The SSR markers that showed no length polymorphism were
then screened using high resolution melting analysis technique and additional 30 polymorphic SSR
markers were identified. As a preliminary evaluation for mapping, 20 markers among these 175 markers
were employed to a F2 population of ‘NC76’ x ‘GY14’ cross. Linkage analysis revealed 13 markers that
joined into six linkage groups and seven markers that remained unlinked. This result indicates that
these 175 markers could be used for construction of a genetic map using a cross between ‘NC76" and
‘GY14’ for further investigation in developing markers related to resistance to chilling in cucumbers.
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Fig. 1. Gel electrophoresis (A) and high resolution melting (B) analyses of SSR markers using the cucumber lines, ‘NC76" and
‘GY14. ‘NC76" and ‘GY14’ are located on the left and right lanes, respectively. Lane S: size marker, Lane 1712: SSR07477,
SSR07502, SSR07505, SSR07513, SSR07531, SSR07543, SSR07550, SSR07559, SSR07706, SSR07711, SSR07747, SSRO7782.

Table 1. Polymorphic SSR markers on length variation between the cucumber lines, ‘NC76 and ‘GY14'

SSR markers”

Linkage = Numbers of

cs6,CSAT425a,SSR00160,5SR03462,5SR04278 SSR06727,SSR07133,5SR10550,5SR 10839, SSR14697,5SR
16869,5SSR18530,SSR17922,SSR22913,SSR23757

SSR00009,SSR01253,5SSR03610,SSR04870,SSR06913,SSR07108 SSR11908,SSR15110,SSR20045,SSR2093
2,55R21486,55R21440,55R21502,SSR22338,SSR22653

SSR03918,5S5R05572,5SR05621,SSR06650,5SR07057,SSR07225,SSR07782,5SR10697,SSR11397,5S5R1316
3, SSR13998,SSR14446,5SR15029,SSR15419,5SR16680,5SR19430,SSR19521,5SR19551, SSR20338 SSR221
58,S5R22215,5SR23515,SSR23517,5SR23743,SSR23627,5SSR 27096, SSR28074

SSR00012,SSR04251,5SSR04534,SSR04905,5SR06899,SSR07209,SSR14257,SSR15737,SSR17406,SSR1956
5,SSR19380,SSR21065,5SR21644,SSR21730,SSR22155,SSR22231, SSR22948 SSR23603,SSR25358 SSR297
12,CMMS30

CSWTAAA01,CSWCT17,SSR00170,SSR01498,SSR03514,SSR03734,SSR03943 SSR07100,SSR07184,SSR
07559,5SR07711,SSR1079%,5SR11012,SSR11132, SSR11439,5SR11750,SSR13237,5SR14247,SSR14899,SS
R15818 SSR16032,SSR156893,SSR18259,SSR20465,5SR22469,SSR23265,5SSR32717

C31,C80,CMTC51,CSWCT16B,SSR00259,5SR02021,SSR03357,5SR03527,SSR04910,SSR06270,SSR0718
3,SSR07291,SSR07477,5SR13611,5SR14934, SSR14859,SSR17818 SSR18534,5SR19842,5SR19174,SSR213
18,SSR21760,SSR21936,SSR22275,SSR27117,5SR23856,SSR30353

SSR00048,SSR04689,5SSR04704,SSR13189,SSR14861,SSR16591, SSR18648, SSR19963, SSR19665,SSR1983
5,SSR22643,SSR22777,SSR29516

group“ markers
1 15
2 15
3 27
4 21
5 26
6 27
7 13

YRen et al. 2009.
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Fig. 2. Agarose gel analysis for genotyping of F2 mapping population using SSR03514 marker (A) and Linkage groups of 13 SSR
markers based on 92 F2 mapping population derived from a cross of ‘NC76' x ‘GY14" (B). Numbers in parenthesis correspond
to the linkage groups in the cucumber genetic map reported by Ren et al [8].

Table 2. Polymorphic SSR markers on HRM variation between the cucumber lines, ‘NC76" and ‘GY14’

SSR. markers” Lmka%e Numbers of
group markers
SSR04928,SSR18192,SSR18816 1 3
SSR05865,5SR17631,5SR23220 2 3
CSWGATTO1C,SSR02736,SSR03777,SSR16056,SSR18613 3 5
SSR01601,5SR02127,SSRO7747,SSR17389,SSR26165 4 5
CMGA172,CMTC47,SSR00134,SSR06947,SSR10002,SSR10720,SSR23148 5 7
Cs41,SSR01148,SSR21758 SSR21885 6 4
SSR04584,SSR21708,SSR23373 7 3

YRen et al. 2009.
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