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Fine mapping of DNA markers linked to the high temperature-sensitive

genic male sterility gene in rice (Oryza sativa L.)
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ABSTRACT

Two-line hybrid rice can be produced
using male sterile line in which male sterility is
controlled by nuclear gene expression,
influenced by environmental factors such as
photoperiod (photoperiod sensitive genic male
PGMS) or

sterility, temperature

TGMS). At

(thermo-
sensitive genic male sterility,
present, the function of male sterility gene is
still unclear. To locate the position of male
sterility gene, Indel markers were generated
from 121 male sterile individuals out of 527
total

between TGMS B8 (IR75589) and the wild-type

F, population obtained from a cross

Azucena. The gene fgms was mapped to the
interval between 2gAP003974 (0.4 cM) and
2gAP005756 (2.4 cM) markers. Information
obtained from Gramene rice database indicated
that these two markers are on chromosome 2
at 5.9 and 7.26 Mb, respectively. Development
of these DNA markers will be beneficial for rice

genetic improvement.
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Figure 1 Pollen staining of wild-type and TGMS
mutant lines. Left: mature anther of wild-type
was squashed in 0.7% 1,-KI solution, in which
pollens were round and darkly stained. Right:
mature anther of TGMS mutant was squashed

in the same solution.
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Table 1 Fertility of the F, derived from the cross between B8 (IR75589) and Azucena.

Population lines Total No. of No. of Fertile X2
Fertile plants  sterile plants plants/Sterile 0.05 (3:1)
plants =384
F, B8 (IR75589) x 527 406 121 3.36 X2=1-1695
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Table 2 The sequences of primers used for fine mapping of the tgms gene of B8 (IR75589).

Chromosome DNA marker Mb Primer sequence (5°-3")
(distance on
chromosome)
2 2gAP005058 5.8 CAAACAACCACTTTTGTTCAGCA
ATATATGCTGTGGGCAGGATCAA
2 2gAP003974 5.9 CAATTCGGAGATTACATTCGGTC
ACTATAGACGCAGCTTGTGTGCC
2 2gAP005756 7.26 AATTCATTGGACGCACACACAT
TGCATTGGGAAATTGAAAAGATT
2 2gAP004070 74 ATGGTGCCGGATAACGTATTACA

GGCTTGCGGTAAGAATATAGGAGA
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Figure 2 Agarose gel eletrophoresis of PCR
products amplified by 2gAP003974 primer of
TGMS B8 (IR75589) (P,), Azucena (P,) and F,

individuals, M=marker and 1-25=F, individuals.
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Figure 3 Map of linked markers flanking the
tgmslocus from TGMS B8 (IR75589) x Azucena.
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