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AAindex: Amino Acid index database
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ABSTRACT

AAindex is a database of amino acid indices and
amino acid mutation matrices. An amino acid index is a
set of 20 numerical values representing various physico-
chemical and biochemical properties of amino acids.
An amino acid mutation matrix is generally 20 ×××× 20
numerical values representing similarity of amino
acids. AAindex consists of two sections: AAindex1
for the collection of published amino acid indices
and AAindex2 for the collection of published amino
acid mutation matrices. Each entry of either
AAindex1 or AAindex2 consists of the definition, the
reference information, a list of related entries in
terms of the correlation coefficient and the actual
data. The database may be accessed through the
DBGET/LinkDB system at GenomeNet (http://www.
genome.ad.jp/aaindex/ ) or may be downloaded by
anonymous FTP (ftp://ftp.genome.ad.jp/db/genomenet/
aaindex/ ).

INTRODUCTION

Each of the 20 amino acids has multifaceted properties that are
responsible for the specificity and diversity of protein structure
and function. A large body of experimental and theoretical
research has been performed to characterize different kinds of
properties of individual amino acids and to represent them in
terms of the numerical index. In 1988 Nakaiet al. collected
222 amino acid indices from research papers and investigated
their interrelationships by the hierarchical cluster analysis (1).
They identified four major clusters: (i)�-helix and turn
propensities, (ii)�-strand propensity, (iii) hydrophobicity and
(v) physicochemical properties. Tomii and Kanehisa (2)
increased the size of the collection to include 402 indices and
re-performed the clustering. The result was generally in good
agreement with the previous work. In addition to amino acid
indices, they also collected 42 amino acid mutation matrices
from the literature. The AAindex database is based on these
works first developed by Nakaiet al. and then extended by
Tomii and Kanehisa. The AAindex database is continuously
updated by the present authors (3).

THE CURRENT DATABASE

The AAindex database can be retrieved by the DBGET/LinkDB

system (4) of the Japanese GenomeNet service (5) at http://
www.genome.ad.jp/aaindex/ . The DBGET/LinkDB system
integrates most of the major molecular biology databases and
is especially suited for using hyperlinks to related entries
within the AAindex database as well as to other databases. The
AAindex database consists of two sections: AAindex1 for
amino acid indices and AAindex2 for amino acid mutation
matrices. The content of the two sections is as follows.

AAindex1

The AAindex1 section currently contains 437 amino acid
indices. Each entry consists of an accession number, a short
description on the index, the reference information and the
numerical values for the property of 20 amino acids. In addition, it
contains neighbor information, namely, cross-links to similar
indices with an absolute value of the correlation coefficient of
�0.8.

AAindex2

The AAindex2 section currently contains 71 amino acid muta-
tion matrices: 52 symmetric matrices and 19 non-symmetric
matrices. The format of the entry is almost the same as that of
AAindex1 except that it contains 210 numerical values
(20 diagonal and 20� 19/2 off-diagonal elements) for a
symmetric matrix or 400 or more numerical values for a non-
symmetric matrix (some matrices include a gap or distinguish
two states of cysteine).
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