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Changes in sorbitol metabolism impact kernel sink strength and seed size
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Maize endosperm development is characterized by an oxygen-deficient microenvironment, requiring molecular and
biochemical mechanisms for hypoxia acclimation and maintenance. Sorbitol dehydrogenase (SDH) catalyzes the
conversion of (fructose + NADH)«>(sorbitol + NAD™) in endosperms during grain-fill. We hypothesize that SDH aids
endosperm development in at least two ways, 1) by regenerating the NAD" that maintains redox balance and glycolytic
flux in the hypoxic endosperm, and 2) by enhancing sink strength through the metabolism of fructose and indirectly the
import of its precursor sucrose. In support of our hypothesis, sorbitol accumulates in the endosperm region with lowest
oxygen levels as determined by FTIR imaging in developing wild-type kernels. To evaluate the role of SDH, we
characterized an Ac/Ds-induced sdhl mutant which lacks detectable SDH activity and accumulates little to no sorbitol in
kernels. We found that sdh/ mutant ears bear smaller kernels beginning at 15 DAP, with 13-17% less dry weight at
maturity, suggesting an important role in kernel filling. Metabolic analysis of sdk/ mutant kernels shows elevated levels of
fructose as well as sucrose (100% and 25% greater, respectively). Results indicate that conversion of fructose to sorbitol
via SDH promotes sucrose metabolism and import. Work in progress focuses on characterization of Sdhl over-expression
lines, development of double-mutant kernels deficient in both sorbitol and starch biosynthesis, and an in-depth evaluation
of metabolic impacts. Findings thus far highlight the role of SDH in kernel development with implications for metabolic
engineering strategies to enhance sink strength and composition of the maize grain.
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