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Identification and Characterization of Maize Mutants with Potential Use as Green Chemical Feedstocks
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In order to expand available germplasm resources with enhanced bio-processing characteristics, we are using near-infrared spectroscopy to identify secondary cell wall mutants of maize using the UniformMu population developed at the University of Florida.  NIR reflectance spectra are acquired from dried leaf segments obtained from 1,000 F2 families (20 leaves per family) segregating for transposon-induced mutations. The field lay-out, data acquisition, and data analysis accommodates environmental and operator-related variation. Unusual spectra that may reflect variation in chemical composition are identified by principal component analysis.  Based on our data approximately 10% of the families contain unusual spectra in a proportion consistent with a genetic mutation.  Only 15% of these putative mutants have an obvious visual phenotype, indicating that the screening based on spectral features captures putative mutants that would otherwise go unnoticed.  Pyrolysis-molecular beam mass spectrometry     (Py-MB-MS) is performed as a secondary screen to characterize the chemical composition of the putative mutants in more detail.   In addition, the genes affected by the mutations can be cloned after of the development of homozygous mutant lines. This project is funded by the NSF Plant Genome Program.

