Sequence deconvolution

When the two copies of a locus amplified by PCR differ in length, the two sequences can be obtained without cloning the PCR products. The forward chromatogram will be characterised by initial “clean” 5' sequence followed by a 3' region within and after the indel with numerous double peaks resulting from superposition of the two alleles in different registers, with the short allele displaced exactly by the number of bases in the indel. The reverse sequence will likewise give clean sequence in the 3' region, but the displacement in the 5' region will be in the opposite direction.  The information contained in the forward and reverse direction for these double peaks can be used to identify the position and frame-shift effect of the indel causing the length difference, and indeed the phase of any heterozygous bases on either side of the indel, thus allowing the two sequences to be disentangled, or deconvoluted. Identification of the indel and determination of phase of heterozygous bases requires no reference sequence against which to make comparisons. It also ought to be possible to deconvolute sequences with two or more indels, though we haven't yet been able to achieve this.  A detailed description of the deconvolution method can be found in (Flot et al. 2006).

Tektin
Nine substitutions within the amplified Tektin locus differentiate H. melpomene from H. ethilla. At each of these nine sites, the sequence for the hybrid individual 06-921 has clear double peaks showing that these are heterozygous sites. At all these sites one of the two bases was always the H. melpomene-type and the other clearly the H. ethilla-type. The Tektin locus is coding sequence and there are no indels, therefore it was not possible to separate the two copies of Tektin sequence possessed by the hybrid by deconvolution. However, it is highly improbable that these nine heterozygous bases could have arisen by any other means other than the hybrid possessing a H. melpomene-like and an H. ethilla-like copy of Tektin. Sequences for alleles A and B of the hybrid used in the Tektin NJ tree are based on this assumption (Figure 2). 
Rpl5
Species within the melopmene/cydno/silvaniform clade are not monophyletic at the Rpl5 locus. This could be a result of high levels of ancestral polymorphism and incomplete lineage sorting, or due to gene flow from interspecific hybridisation. Whatever the explanation, as there are no fixed differences between H. melpomene and H. ethilla, the Rpl5 locus does not provide useful information for determining the parentage of the hybrid individual.

