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Simple method for detecting the polymorphism

of S allele in cruciferous vegetables
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Polymorphism of SLG in S homozygous lines in Brassica oleracea
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Table 1. Primers used for amplification of SLG by PCR.
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Primers Nucleotide sequence

PS3 ATGAAAGGGGTACAGAACAT

PS5 ATGAAAGGCGTAAGAAAAACCTA

PS15 CCGTGTTTTATTTTAAGAGAAAGAGCT
PS 18 ATGAAAGGTGTACGAAACATCTA

PS21 CTCAAGTCCCACTGCTGCGG

Simple method for detecting the polymorphism
of S allele in cruciferous vegetables

In mutation breeding of seed-propagated
crops, fertilization by foreign pollen happens
frequently because of the decrease of pollen
viability in mutagenized plants (M, genera-
tion). Therefore, it is necessary to distinguish
mutation from out-crossing. This is espe-
cially important for out-breeding crops such
as cruciferous vegetables. The S locus, which
controls self-incompatibility, is highly poly-
morphic and has many alleles (haplotypes) in
each species. The method for detecting DNA
polymorphism of S alleles makes it possible
to identify each plant and to distinguish the
mutants from the hybrids.

Recent molecular genetic study has re-
vealed that the S locus has a complex struc-
ture with some expressed genes. SLG, which
was first found among them, has a coding re-
gion of about 1.3 kb without introns. The nu-
cleotide sequence of the SLG was reported in
several S haplotypes. A simple method of
PCR—RFLP for detecting SLG polymor-
phism was developed, an electrophoretic
analysis of restriction fragments of SLG -
DNA amplified by polymerase chain reaction
(PCR) with SLG -specific primers.

SLG can be classified into two types,
class T and class II. Similarity of their nu-
cleotide sequences was about 909 within the
classes and about 7094 between the classes. In

the screening of primers, a combination of PS
5 and PS 15 and that of PS 18 and PS 15 (Ta-
ble 1) were found to be suitable for specific
amplification of class I SLGs, and a combi-
nation of PS3 and PS 21 were suitable for
class IT SLGs. Cleavage of the PCR products
by a restriction endonuclease which recog-
nizes tetranucleotide sequence such as Mbo
I, Afal, or Msp1 followed by poly-
acrylamide gel electrophoresis using 5% gel
and visualization of DNA by silver staining
showed high polymorphism of SLG. DNA
fragments of class I SLG were amplified
from 44 different S homozygotes in Brassica
olevacea and B. campestris, and they all
showed different electrophoretic profiles
from each other. Polymorphism of class II
SLG was also found. The F, hybrid between
inbred lines had the sum of the bands from
both parents.

The present method can be used not only
for identifying the contamination of foreign
pollen in M, generation but as a purity test of
F, seeds in cruciferous vegetables.
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