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Abstract

Protein sequence analysis—such as multiple sequence alignment  is an important method-
ology for revealing new frontiers in molecular biology. Although high-dimensional dynamic
programming can rigorously solve multiple sequence alignment problems in principle, its heavy
requirements on computer resources make other approximate methods appropriate. The tree
based method, a typical approximation, tends to acenmulate errors when aligning sequences of
low similarities. [t was recently found that iterative improvement could correct such errors, but
that too many iteration cycles were needed to solve a practical-scale problem. To reduce the
execution time, we parallelized the method with best-first search and multi-agent hill-climbing
approaches, We also incorporated restricted partitioning technigues which decrease the number
of processing elements and the execution time required for convergence. As a result, practical-
scale alignment problems were solved within a practical amount of time, with scores higher
than those obtained by conventional tree-based methods.
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Fig.13 Comparing improvement histories obtained

by restricted partitioning (9-sequence alignment)
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Fig.14 Comparing improvement histories obtained

by restricted partitioning (22-sequence alignment).

- 248



J L1HLOMH
JI190HA0HOAH
1THKHE

TAH0AHATINS

30148 0138 ‘OIOW
21544

d

3TIAD
EE Bz

8e8aT+
1 seBez+
OIS 40 AMDISTH

alignment.

&

T

An example of resultin

5

Fig 1:



I m
TEIHOEE -g
Ao e el ¥R T 1 FEESH
LR 5 Y]
bl z i T -2
FOux Pl -3
Faz Al -2
T ol a
FPRMTH N -4
P FANGE-M | p|| 5
Fnsi-® Efl -
diaz aff -5
EAFT L all -a
FiLy = Al
Wi K| =
iAF*= . M|l -5
oA WO el N
S E Ll &
VL) L. Yyl
PazinFoz| gl a4l
FOL - Yl o
Pl e Wl a
=

1 7 EBMOBIEEA 2T

Table 1 Similarity score between amino acids.
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