Pattern Matching and Pattern Discovery
in Scientific, Program, and Document Databases”

Jason T. L. Wang!

1 Overview

Over the past several years we have created or borrowed
algorithms for combinatorial pattern matching and
pattern discovery on sequences [2] and trees.

In matching problems, given a pattern, a set of data
objects and a distance metric, we find the distance
between the pattern and one or more data objects.
In discovery problems by contrast, given a set of
objects, a metric, and a distance, we seek a pattern
that matches many of those objects within the given
distance. (So, discovery is a lot like data mining.)
Our toolkit performs both matching and discovery with
current targeted applications in molecular biology and
document comparison.

2 Prototype

Our demonstration shows:

e How to find approximately common regular expres-
sion motifs in a set of protein sequences {obtained
from the Cold Spring Harbor Laboratory) and DNA
sequences (obtained from the Whitehead Institute

of MIT).
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e How to classify a given protein (we invite conference
participants to bring in a sequence) into a family
in the SWISS-PROT database. The output displays
not only the family, but relevant literature published
to describe this family.

e How to find approximately common substructures in
a set of RNA secondary structures (trees) obtained
from the National Cancer Institute pertaining to the
sabin strain, human rhinovirus and coxsackievirus.

o How to align two LaTex and SGML documents
[1] according to their hierarchical structures and
similarly for a set of programs.

The main applications (and users) of our toolkit
so far have been in biology and medicine, but the
potential uses extend to any application where string,
tree, or (eventually) graph comparison and discovery is
an important operation.
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