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Abstract: Gene conversion means the copying of a segment of DNA from one creature or chromosome to another. Gene conversion is homologous if it occurs at the same place in two different creatures or chromosomes: That is, if DNAs from several organisms are aligned horizontally, then two rows in the alignment become identical in a particular range of columns. 
Sex in biology means a genetic exchange of information, so that offspring can inherit advantageous traits from two different parents. The offspring may then be able to outcompete both parental types. This gives sexual organisms a strong evolutionary advantage over nonsexual organisms. Bacteria and viruses use gene conversion as one form of sex. In particular, genes causing pathogenic behavior (that is, causing bacteria or viruses to be nasty to humans) are often spread by gene conversion. Gene conversion can also directly cause positive and negative effects in humans, but that is another story. 
Bacteria and viruses that show evidence of gene conversion are more dangerous than bacteria and viruses that do not, since pathogenic genes can spread rapidly. Thus it is of interest to be able to detect gene conversion from aligned DNA sequences. One approach is to look for evidence of gene conversion in runs of DNA positions in which two chromosomes are identical between two chromosomes that are otherwise diverse. One should also allow for old gene conversion events overlaid by later point mutations, as well as the possibility that a run of a given length might have happened by chance in a long alignment. Both questions can be addressed by results that came originally from queueing theory.

