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            Abstract
Breeding to increase β-carotene levels in cereal grains, termed provitamin A biofortification, is an economical approach to address dietary vitamin A deficiency in the developing world. Experimental evidence from association and linkage populations in maize (Zea mays L.) demonstrate that the gene encoding β-carotene hydroxylase 1 (crtRB1) underlies a principal quantitative trait locus associated with β-carotene concentration and conversion in maize kernels. crtRB1 alleles associated with reduced transcript expression correlate with higher β-carotene concentrations. Genetic variation at crtRB1 also affects hydroxylation efficiency among encoded allozymes, as observed by resultant carotenoid profiles in recombinant expression assays. The most favorable crtRB1 alleles, rare in frequency and unique to temperate germplasm, are being introgressed via inexpensive PCR marker-assisted selection into tropical maize germplasm adapted to developing countries, where it is most needed for human health.
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                    Figure 1: Carotenoid biosynthetic pathway and Zea mays crtRB1 gene structure.[image: ]


Figure 2: Mean carotenoid concentration (μg g−1 dry weight, DW) for crtRB1 allele classes across three F2:3 populations.[image: ]


Figure 3: Allele-specific crtRB1 effects on biochemical activity and transcriptional expression.[image: ]
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