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Rice blast disease, caused by the fungus Magnaporthe grisea, is a major constraint in rice
production in Thailand. Understanding of the molecular response mechanisms against rice blast
will aid the basis for development of rice cultivars with durable resistance. In this study, we used

- semiquantitative RT-PCR to determine the gene expression profiling at fhe early infection stages in
in Jaw Hom Nin, a resistant rice variety, and Khao Dawk Mali 105 (KDML 105), a susceptible rice
variety, in response to blast fungus. The comparison between the cDNAs levels of 13
pathogenesis-related genes (PR) and 2 defense-related genes revealed that the expression levels of
some of these genes were induced in both resistant and susceptible rice varieties after inoculation
with blast fungus. The genes which are induced in KDML 105 rice in response to rice blast
included PR1a, PR1, PR4, PR6, PR9, PR10a, PR10, phospholipid hydroperoxide glutathione
peroxidise (PHGP) and exoglucanase/f3-glucosidase isozyme 445 (BG445). Only a few genes were
upregulated expressed in response to the fungus in Jaw Hom Nin which included PR4, PR6, PRY,
PHGP and BG445. In general, the transcripts of these genes reached maximum accumulation levels
at 12 or 24 h after blast inoculation. The maximum accumulation of the gene transcripts in Jaw
Hom Nin occurred at a single time points either at 12 or 24 h. This early decline in accumulation of
transcript levels in response to blast fungus is likely to be due to the fact that there was no
continuous signal-delivery from the stimuli because of efficient defense system in resistant rice.
On the other hand, the induction of the gene transcripts in KDML 105 covered a wider time range '
in between 12-72 h. This might imply that there is a continuous retaliation by the host against the
pathogen, the spread of which leads to high level of these transcripts. It is worth noting that most of
the genes did show sbme significant difference in the resistant and susceptible reactions. This
suggests that accumulation of these genes in both rice varieties is not a prerequisite for the
induction of resistance but that genes have a role of a non-specific nature, providing a background
level resistance which contribute to the protective state.

Since the expression of BG445 gene was induced significantly in Jaw Hom Nin and
KDML 105 in response to blast fungus, this leads to the functional study of this gene in rice. A
recombinant BG445 expressed and purified from bacteria could not hydrolyze the blast fungal (;ell
wall components. Therefore, the accumulation of BG445 transcripts in rice might not have a direct

role in fungal cell wall degradation. Interestingly, recombinant BG445 protein exhibited a marked
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preference for [-(1,4)-linked oligosaccharides and P-(1,3)-linked disaccharide which are the
component of cell wall. In addition, the enzyme could hydrolyze oligoéaccharides produced from
the hydrolysis of rice cell walls with a recombinant rice endo-1,3;1,4~B—glucanase. These results
might imply a role for BG445 in regeneration of damaged cell walls by hydrolyzing the products
released by ehdog]ucanases, thereby promoting reconstruction of the cell wall which is a one

mechanism in defense response in plants.





