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Gesrox H. GoxNot (ETH ZuetcH)

Searching needles in a haystack
(or searching for proteins from sub-picomole samples)

Mass spectrometers are devices which can accurately measure the molecular
weight of proteins from very small samples. Proteins are chemically bonded

sequences of amino acids which are fundamental to any form of life. Given
that we know the weight of each amino acid and we can estimate the weight

of the entire protein, is it possible to determine the amino acid composition
from the weight? The answer is "no' for all practical purposes. (If the
weights of the protein were known exactly, this would be an instance of the
knapsack problem, known to be NP complete).

However, when a protein is broken into fragments according to a pattern,
the molecular weight of its fragments are enough to determine whether the
protein is recorded in a protein-database or not, i. e. find the protein in the
database. This searching algorithm is based on a probabilistic model. It is

arr example from a larger (novel?) class of searching algorithms.
We will describe two of the applications (in medicine and in molecular bio-
chemistry) which make this problem extremely interesting.
Recently we adapted the algorithm to search over DNA/RNA databases.

Both, the peptide search and the DNA/RI\A search are offered through our

automatic e-mail server in Zurich.
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