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Maize exhibits levels of structural variation (SV) of genic sequences that are unprecedented 
among higher eukaryotes. Of particular interest are PAVs (presence/absence variants) which 
contain intact, expressed, single-copy genes that are present in one haplotype but absent from 
another.  An analysis of two maize recombinant inbred lines (RILs) relative to their inbred 
parents revealed the presence of several hundred apparently de novo copy number variants 
(CNVs).  These changes in genome content were validated via both PCR and whole exome-
array capture-and-sequencing experiments. 185 genomic regions, which overlap with 38 high-
confidence genes, exhibited apparently de novo copy number variation (CNV) in these two RILs 
and in many instances the same apparently de novo CNV events were observed in multiple 
RILs. Further analyses revealed that these recurrent apparently de novo CNVs were caused by 
segregation of single-copy homologous sequences that are located in non-allelic positions in the 
two parental inbreds. F1 individuals derived from these inbreds will be hemizygous for each of 
these non-allelic homologs but F2, or RIL, genotypes will contain these sequences at zero, one 
or two genomic loci. Hence, the segregation of non-allelic homologs has the potential to 
contribute to phenotypic variation. Indeed, statistical associations between phenotypic QTL and 
genomic losses were observed for two of 14 tested pairs of non-allelic homologs. 

Maize was domesticated from its wild ancestor teosinte (Zea mays sp parviglumis) ~10,000 
years ago.  The genetic bottleneck associated with domestication reduced allelic diversity on 
average by ~50%.  We used a combination of RNA-seq, comparative genomic hybridization 
(CGH) and sequence capture to test the hypothesis that teosinte genes were lost during the 
domestication bottleneck. Several thousand RNA-seq contigs that are expressed in teosinte are 
absent from the reference (B73) maize genome. Of these, ~70 RNA-seq contigs were also 
missing from a diversity panel consisting of ~100 maize inbreds. Half of these non-maize genes 
are phylogenetically conserved and/or contain at least two exons.  Some but not all non-maize 
genes cluster in the teosinte genome. These results suggest that small gene-containing 
chromosomal regions of the teosinte genome were not transmitted to maize as a consequence 
of either genetic drift or selection (positive or negative).  This surprising finding is consistent with 
the hypothesis that teosinte germplasm contains not only novel alleles but also novel genes that 
could be useful in the genetic improvement of maize, e.g., for tolerance to biotic and abiotic 
stresses. 


