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Molecuiar characterization of self/non-self recognition in Brassica
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Self-incompatibility (SI) is the system prevents self-fertilization in plants by recognizing the self-
pollen in the pistil. In Brassica species, the SI recognition is regulated by the single S locus with
multiple alleles. SRK (for S receptor kinase) encoding a membrane associated receptor-like kinase is
one of the genes located in the S locus region, and has been shown to be involved in the SI recognition
in the pistil. In the present research, SP1I (for § locus protein 11) encoding a small cysteine-rich
protein was identified in the 76-kb S-locus region cloned in a Pi-derived artificial chromosome (PAC)
vector. SP11 is expressed specifically in the anther, and its putative amino acids sequence is highly
polymorphic between alleles without the signal peptide and conserved cysteine residues. Transgenic
Brassica plants with the SP11 transgene changed the phenotype into the incompatibility for their pollen
with the S-allele specificity of the transgene, indicating that SP11 is the male determinant of the SI
recognition. SRK and SP11 might regulate recognition of self-pollen as a receptor and a ligand, which

could interact with atlele-specific manner.
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Fig. 1 Amino-acid sequence of SP11. The putative
signal peptides are denoted with boldface italics, The eight
cysteine residues in the mature proteins are indicated by
asterisks.
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Fig. 2 RNA gel blot analysis of SPI] genes. Total
RNA was isolated from flower buds of stage 1 (1), anthers
and stigpmas of stage 2, 3, and 4 (2, 3, and 4,
respectively), and mature pollen grains (Po) of the B.
campestris $9 haplotype. The cDNA clone of and SP11
was used as probes. The bottom panel shows the results
of ethidium bromide-stained rRNA.
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Fig. 3 Schematic maps of the SP11 transgenes, NptIl,
ncomycin phosphotransferase gene; OCS3, octopine
synthase 3' end; RB and LB, right and left borders of the
T-DNA, respeclively; H, HindII restriction digest site; B,
BamHI site.
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Fig. 4 Molecular model of the SI reaction in Brassica.
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Fig. 5 Neighbor-joining tree of the S-multigene family.
The numbers beside the branches are the boot strap values
(%) for 1000 repeats.
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