ABSTRACT

Targeting Induced Local Lesions IN Genomes (TILLING) is a powerful technology that employs heteroduplex analysis to detect which organisms in a population carry single nucleotide mutations in specific genes. Genes are amplified by PCR using pooled genomic DNA from several individuals as a template. Following denaturation and renaturation of the amplified DNA, heteroduplexes form if organisms with wild type and

mutant sequence are both present in the pool. The heteroduplexes can be detected by cleavage with an endonuclease and resolution of the resulting fragments on a sequencing gel. TILLING can be an effective reverse genetic technique if it is used to screen populations mutagenized with chemical mutagens such as ethyl methane sulfonate (EMS). Since such mutagens induce a diverse array of mutant alleles at a high frequency in any organism without the need of transgenic technology, TILLING is more versatile, universal and requires a smaller mutagenized population than other reverse genetic methods. TILLING can also be used to detect naturally occurring single nucleotide polymorphisms (SNP’s)  in genes among accessions, varieties, ecotypes or cultivars. These SNP’s can serve as genetic markers in mapping, breeding and genotyping and can provide information concerning gene structure, linkage disequilibrium, population structure or adaptation.

