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The present studies are divided into two parts; one aiming at providing most
confidential DNA markers tightly linked to the 7m-2locus to use for breeding tomato for
tomato mosaic virus resistance as well as molecular biological studies of the gene; and the
other aiming at developing a method for finding a transcript from 7m-2locus.

DNA fragments of several RAPD markers tightly linked with the 7m-2 locus in
tomato were successfully cloned and sequenced. Then the 24-mer oligonucleotide primer
pairs of the SCAR markers corresponding to the RAPD markers were designed based on
the 5'- endmost sequences. A fragment of the same size corresponding to a SCAR marker
was amplified in the ToMV-susceptible tomato line with no 7m-2, but the digests of the
PCR fragments by Accl exhibited polymorphism in fragment length between the two lines.
In this study three SCAR markers and three RAPD markers tightly linked to 7m-2locus
were chosen and examined whether fragments of the same-size corresponding to these
markers are present also in other three lines carrying 7m-2a or one of the other 7m-2
alleles. The fragments homologous in nucleotide-sequence to the three SCAR markers
were present in all of three lines, but the other markers (three RAPDs) were absent in one
or two lines, suggesting that the three SCAR markers are closer to 7m-2 than the other
markers.

Using two near-isogenic tomato lines (NILs), one without 7m-2 and the other with 7m-2,
differential display was performed to identify cDNAs of the transcripts from the region
surrounding the 7’m-2locus. Among the 150 combinations of three anchor primers and
fifty arbitrary primers, 10 combinations generated cDNA polymorphic bands. Out of
them, only one combination exhibited restriction fragment length polymorphic band CA6,
and a genetic experiment showed that the CA6 locus tightly linked to the 7m-2locus. The
CA6 fragment also hybridized to genomic DNA fragments from a tomato line carrying
Tm-2a, a line of L. peruvianum from which 7m-2a originated, and a tomato line carrying
another 7’m-2-like gene. A northern hybridization experiment suggested that the gene
was constitutively transcribed. A part of the amino acid sequence deduced from the
sequence of the CA6 fragment had high similarities to the corresponding parts of the
kinase domains of human EDD1 and Aquifex aeolicus StpK, respectively, suggesting that
the CAB6 locus encodes a protein kinase.
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