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There is no problem confronting humans more fundamental than feeding its expanding populations. The greater
proportion of our food is derived from relatively few plant species chief among which are cereal crops. Rice (Oryza sativa
L.) one of the ‘big three’ cereals, is the principal food for 60% of the worlds’ people. However, rice is subject to diseases that
place major biological constraints on its production. Of these, rice sheath blight is one of the most prevalent causing great
damage to rice yield and quality worldwide (Lee and Rush, 1983). Sheath blight disease is caused by the fungus
Rhizoctonia solani (Kuhn) and is a serious threat to food security worldwide because it is prevalent in all rice growing

areas.

This study was undertaken to investigate resistance response mechanisms of rice to sheath blight disease using R.
solaniresistant and susceptible rice lines developed by Wasano et al. (1985). The study investigated mRNA expressions of
metabolic enzymes in glycolytic, pentose phosphate, shikimate, phenylpropanoid and TCA pathways in E. solani-infected
plants of both resistant and susceptible plants. The results showed fhat carbon resource distribution changed after
infection leading to activation of these pathways (Mutuku and Nose, 2010). Further investigations revealed significant
changes in the metabolite contents whereby F-6-P, DHAP,‘GAP, 3-PG, PEP, pyruvate, E-4-P and ATP as well as enzyme
activities of aldolase, TPI, GAPDH, PGK, enolase and PK increased in R. solani-infected rice plants. The high activities of
transketolase, PAL and peroxidase and accumulation of H20: were detected and associated with the mechanisms for
disease resistance in R. solani-infected rice plants (Mutuku and Nose, 20112). When in vivo regulation of the glycolysis in
R. solani-infected rice plants was examined, reactions catalyzed by PFK, aldolase, TPI, GAPDH+PGK and PK were found
to be far from equilibrium in vivo. When PFK was investigated further, it was revealed that the activities of both forms of
PFK i.e., pyrophosphate- fructose-6-phosphate-phosphotransferase (PFP) and 6-phosphofructokinase (PFK) increased in
R. solani-infected rice plants especially those of the resistant line. Furthermore, changes in the mRNA expression of the
13 PFP/PFK isozymes showed some were specific for sheath blight disease while some were not. The sheath blight
disease-specific isozymes were 0s01g09570 (PFK 1), 0s01g53680 (PFK 3), 0s04g39420 (PFK 4), Os06g05860 (PFK 5),
0s08g25720 (PFP 2) and Os06g13810 (PFP 5). These observations provide evidence that (a) both PFP and PFK have
isozymes that play an adaptive role after R. solani infection, (b) the adaptive activation of PFP in R, solani-infected rice
plants is correlated with the paired expression of its a- and B-subunits as shown by PFP 2 and PFP 5, and (c) the
expression of some c-subunits is not specific to R. solani infection (Mutuku and Nose, 20115). The activation of the
glycolytic pathway was linked to activation of phenylpropanoid pathway where lignin was generated. Indeed when
lignification was examined, significantly higher and uniform depoéition was detected in the R. solanrinfected rice plants
of the resistant line, compared to those of susceptible line. When taken together, the findings of these studies presented
a case for using metabolic engineering as a strategy to modulate the glycolysis of R. solani-infected rice plants to enhance
their resistance response. The studies argued that modulation of glycolysis in R. solani-infected rice plants requires
different strategies of engineering that consider enzyme synthesis (coarse control), and protein structure and function

(fine control). Where both coarse and fine controls are exerted, regulation through a combination of both coarse and fine

metabolic controls can be done simultaneously.
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