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Mutation detection has important applications in many different fields ranging from early drug
discovery to clinical diagnostics. Even though there are many methods available there are few
being as general in applicability and defining as accurately the nature of the change as direct
DNA sequencing [1].

Depending on the origin of the mutation, one must in the general case expect any mixture
between a mutated DNA component and the wild-type component in the sample. Inherited
mutations typically give rise to a heterozygote 50-50 mixture while induced mutations e. g. in
tumour tissue may give rise to any mixture depending on the heterogeneous composition [2].

Base-calling strategies are traditionally designed and optimised for genomics oriented
applications. The main focus has been on read-length and on the accurate assignment of clean
bases [3]. Less effort has been put into the analysis of heterozygote situations and general
mixtures.

Our ANN based mutation detection algorithm is applied as a second pass on data processed by
ordinary base-calling software. Every single base position is reconsidered as potentially hiding a
point mutation. A number of descriptive features derived from the raw data traces, from the
actual sample as well as from a reference sample, are fed into an artificial neural network, which
is trained to produce mutation assignments.

The performance of the ANN based mutation detection algorithm will be discussed in terms of
sensitivity and specificity and it will be pointed out that pre-processing of the descriptive features
is essential in order to keep the required training at a reasonable level.
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