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Abstract

Due to the advancement of genome
sequencing technology, more and more
genomic  sequences  have  been
determined. In the near future, the
draft of human genomic sequence will
be finished. World-wide



seguencing capacity is ramping up to the
level of one vertebrate genome per year,
and after the human and mouse genomes
are completed it will turn to chicken,
fish, rat, etc. These data, which
essentially encode al the genetic
information in life, will soon need to be
anayzed and classified. By multiple
sequence comparison, we are able to
locate the conserved regions in the
biological sequences. It can aso be
used to study gene regulation or even
infer evolutionary trees.  However,
these genomic sequences are usualy
very long. As the sequences are
getting longer and longer, there is no
doubt that time-efficient and
space-saving strategies for multiple
sequence alignments will become more
and more important in the near future.
The purpose of this project isto design a
software tool for aligning multiple
It will be used to

explore the structure and function of a

genomic sequences.

whole genome sequence.

Our idea is based on a given
genomic sequence. We first use a very
fast method to compare other sequences
with the base sequence. Then we
roughly determine their relative location.
By pasting these sequences according to
their relativity, a simple multiple
sequence aignment can be derived.

We have implemented a ssmple multiple

aignment program. We have aso
implemented an efficient algorithm that
can accurately compute the score of a
multiple sequence alignment. We have
adjusted the bias of the base sequence by
extending the segments which were

aligned together in the crude alignment.
Sequence

computational genomics, computational
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biology.

We have surveyed the literatures
relevant to the multiple sequence
alignment problem. In particular, we
are interested in the alignment methods
dealing with

large-scale sequencing projects, the task

long sequences. In

of converting experimental data into

biologically relevant information
requires a higher level of abstraction in
sequence analysis. Therefore, we have
also developed a prototype for genomic
sequence visualization tools. A graphic
interface allows the user to zoom into
any specific area of the resulting
alignment.

We first compare the selected
genomic sequence with al other given
sequences. Then we develop a simple
pasting program for converting these
pairwise alignments into a tentative
multiple sequence aignment. The

pairwise aignments provide the



information about the possible coherent

multiple  aignment  columns  in
sequences. What we do hereis more or
less a pile-up procedure for aligning al
sequences together.  We first use avery
fast method to compare other sequences
with the base sequence. Then we
roughly determine their relative location.
By pasting these sequences according to
their relativityy, a crude multiple
sequence alignment can be derived.

To improve the quality of the
multiple  sequence  adignment, a
round-robin iterative improvement of a
multiple alignment will be initiated in
the next year. The improved alignment
tool will be used to test some real-world
data.

We comprise software dedicated to
the visualization of resulting alignments
so that more biological meaningful
It will

data

information can be extracted.
reliable

management system which allows the

provide users a
user to manipulate both the sequences as
well as the resulting alignment. It will
be a framework that allows several tools
to work together in a cooperative way
under the user’s control. Automatic
annotation of the alignment will give the
users more valuable information.

To improve the quality of the
multiple

sequence  adignment, a

round-robin iterative improvement of a

multiple alignment is initiated. We
start by pasting the alignments together,
then repeatedly (1) delete an aigned
fragment and (2) align that fragment
with the remainder of the multiple
alignment (using a variant of our yama2
procedure where we need to optimize
based on the fact that one of the two
alignments must be a single sequence).
The improved alignment tool will be
used to test some real-world data.

We continue improving the
alignment tool
Specificaly, we adjust the bias of the
base sequence by extending the

by other approaches.

segments which were aligned together in
the crude alignment. That way, we are
able to compensate the situations where
the segments are more similar to each
other (longer local aignments) than they
are to the base genomic sequence. The
local alignments we find by iteratively
improving the crude alignment created
from the pairwise alignments with the
base genomic sequence encompass these

longer alignments in some way.
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