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W R OBEE (J3T) : Cooperative research of three laboratories was performed to elucidate the
speciation process of amphidiploid species in genus Brassica by investigating genes responsible for
interspecific incompatibility and breakdown of hybrid embryos and mechanisms of self-compatibility.
We identified QTLs of the strengths of interspecific incompatibility and embryo breakdown, which are
clues to identification of the genes. Several S genotypes were found in three amphidiploid species, and
mutations of dominant S haplotypes were considered to be the cause of self-compatibility.
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Figure 1. Pollen tube behavior in the stigmas after
interspecific pollination between B. rapa x B. oleracea. B.
oleracea pollen tubes in a stigma of an open flower of
‘Osome P11’ (A), in a stigma of an open flower of “Yellow
sarson’ (B), in a stigma of a bud two days before anthesis
of ‘Osome P11’ (C).
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Figure 2. A linkage map of DNA markers and detected QTLs for the
strength of interspecif ¢ incompatibility. Map distances are shown on
the left of markers in cM, and marker names are shown on the right.
White bars indicate QTLs detected in F, between ‘OsomeP11’x’
Yellow sarson’, and black bars indicate QTLs detected in F, between
‘STS32’x“Harusakari P04’
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Figure 3. Development of embryos after intergeneric
fertilization between B. rapa and R. sativus. a: a growing
hybrid embryo, b: break down of a hybrid embryo.

Table 1 QTLs for the number of hybrid seeds per
pollinated flowers

Linkage 011 regions LOD  Additive Explained
groups € scores  effect phe.notyp|c
variance
1 Brsb-2d - CL3279 2.6 0.16 8.9
2 CL3015 - CL3703 2.72 -0.16 7.3
3 CL965 - CL6489 3.77 -0.2 6.9
5 CL1200 - CL5694 2.6 0.17 6
10 Bn52 - F10 8.3 -0.33 174
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Figure 4. Northern blot analysis of SP11 and SRK in ‘Westar’ and
homozygotes of BrS-47 in B. rapa and BoS-15 in B. oleracea.

(A) Total RNAs isolated from the anthers of ‘Westar’ and the
homozygotes of BrS-47 and BoS-15 were electrophoresed and
probed with the BrSP11-47 and BoSP11-15 cDNA clones. The
anthers of BrS-47 and BoS-15 were used as positive controls.
Signals of both BnSP11-1 and BnSP11-6 were not detected in
‘Westar’. An equal loading of each sample was confimed by
staining rRNA with methylene blue.

(B) Total RNAs isolated from the stigmas of ‘Westar’ and the
homozygotes of BrS-47 and BoS-15 were electrophoresed and
probed with the S domain of BrSRK-47 and BoSRK-15. Upper
signals show SRK and lower signals show SLG.

A fragment amplified by PCR
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Figure 5. Comparison of gene structures of BnSP11-1 and
BrSP11-47. Black boxes indicate exons, and the gray box in
BnSP11-1 indicates the insertion DNA in the promoter
region. The position of the translation initiation site is
numbered +1. The vertical stripes in the gray box represent
repetitive sequences of BamHI1 and Mbol sites. Arrows show
primer pairs for LA-PCR.
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Fiaure 6. A model of evolution of S haplotvpes in B. napus.
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Figure 7. Linkage map of B. rapa with comparative maps of A.
thaliana. Loci tested for homology with A. thaliana using BLAST
are shown to the right of the B. rapa linkage groups as colored
vertical bars, which represent different chromosomes of A. thaliana.
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