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ABSTRACT Genetic map and molecular marker have a great importance in improving and facilitating crop
breeding program as well as in genome analysis and map-based cloning of genes representing desirable characters.
This study aimed at developing RAPD markers and constructing a genetic linkage map using 82 BC,F, individuals
originated from the cross between ‘835’ and B, in radish (Raphanus sativus L.). One of the parents for genetic
linkage map construction, ‘835’ (P;) of egg type is susceptible to Fusarium wilt and have medium resistance to
virus infection and the other parent, B, (P,) of round type, is susceptible to Fusarium wilt and virus, Screening of
394 RAPD primers in BC,F; population resulted in selecting 128 polymorphic markers which displayed 1:1
segregation pattern. Two markers failed to display 1:1 segregation and showed the segregation ratio skewed to
maternal genotype. Selected markers were categorized into 14 linkage group based on LOD score represented by
MAPMAKER/EXP program. Five groups composed of single marker among them were excluded from the linkage
map, and consequently, the remaining groups are well matched with the number of radish chromosome (n=9). The
linkage map constructed with 128 markers covers 1,688.3 cM and the average distance between markers was 13.8
cM. For developing STS marker, we determined the partial nucleotide sequence of OPE10 marker at both ends and
designed a oligonucleotide primer pair based on this sequence. STS PCR using the primer pair displayed a single,
clear band of which segregation is perfectly matched with that of OPE10 marker. This implies that RAPD markers
could readily convert into clear and reliable STS markers.
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32, Thermal Cycling Sequencing Kit (Amersham-Pharmacia
Biotech) & ©o]-&-3te] £41g H7IMER STSEA AN
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PCRuL2-S = wloofaks 25 yL& 3l template DNA
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=7 el
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E 220 £72 primer ZA 47709 primer7} A12E o
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Uebdth. (Figure 1, Table 1).
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Figure 1. RAPD profile of 82 BC,F, individuals generated by a
primer (OPJ-04). Two different polymorphic bands (arrow) show
1 segregations independent of each other among the BC,F,
population.

Table 1. Classification of primers according to numbers of polymor
phic bands which were successively scored for mapping.

No. of primer generated polymorphic bands
Classification by

Total One Two Three Four

Kinds Operon 47 30 13 2 2

of  yBc 26 1 12 3 ;
Primer

primers Wako 9 5 3 1 -

Total 82 46 28 6 2
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Primer 7+e] GC &2k H] &) B™, Operon primer Kito)
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MEX 1719 thEgst Mg vepd 22 270, 2709 dels}
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Table 2. The nucleotide sequences of selected random primers

Primer GC (%) Primer GC (%)
OPAO2 70 OPKI12 70
OPA20 60 OPK 16 60
OPB0O4 60 OPK17 70
OPBO06 70 OPK 18 60
OPC04 60 OPK 19 70
OPCO08 70 OPK20 70
OPCI10 60 UBC304 70
OPC15 60 UBC310 60
OPCO5 60 UBC315 60
OPDI11 60 UBC328 50
OPD20 70 UBC336 70
OPEO1 70 UBC347 60
OPEQ7 60 UBC348 80
OPEI10 60 UBC354 70
OPE11 60 UBC359 60
OPE18 60 UBC361 70
OPE20 60 UBC364 80
OPF03 60 UBC367 50
OPF15 60 UBC370 70
OPFl6 60 UBC372 70
OPG-03 70 UBC373 60
OPGO4 60 UBC375 70
OPG(9 60 UBC388 80
OPG13 60 UBC389 80
OPHO3 60 UBC392 60
OPH12 60 UBC393 50
OPI06 70 UBC396 60
OPI114 70 UBC402 80
OP118 70 UBC405 70
OPIO4 70 UBC406 70
OPJ10 70 UBC407 70
OPJ13 60 UBC421 80
OPJ20 70 WKAOI 41
QPKOt 70 WKAQG3 67
OPKO02 60 WKAO06 67
OPKO3 60 WKAQ7 67
OPK04 70 WKAI12 4]
OPKO06 60 WKAG63 50
OPKO0O7 60 WKA69 41
OPKO08 60 WKB45 33
OPKO09 70 WKBS&?2 50
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Figure 2. The integrated genetic map of radish based on 14 RAPD

markers. Marker identification is given at the right of the bars ; map

distances are given (at the left of the bars) in cM (Kosambi function). The skewed markers (P { 0.05) are indicated with a star(*)
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