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Introduction

ProMode (http://promode.socs.waseda.ac.jp) is a database collecting results from normal mode analyses
(NMA) of various protein molecules [5]. ProMode is designed so as to play an animation of a vibrating
protein molecule with a free plug-in soft, Chime (MDL Information Systems, Inc.), and to graph out the
results from NMA, such as root-mean-square fluctuations of atoms and dihedral angles. A user can learn the
dynamic structure of the protein through the animation and the graphs.
In this paper we will report the recent improvements in ProMode.
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Use of the SCOP classification in a protein search

The collection of the NMA results for various proteins in ProMode may be useful for comparative and
statistical studies of dynamic structures of proteins. Although ProMode has collected the NMA data of more
than 1,500 protein chains, it is still hard to carry out NMA for the entire PDB data, because of computation
time required. In such a situation, for proteins not contained in ProMode, it is useful to provide some
information about the relative proteins in ProMode. For this purpose we utilize the SCOP classification of
protein conformations [4]. If a user searches ProMode for a protein with some PDB ID and no data is found
there, the search tries to find an alternative protein in the same superfamily or family in ProMode. The user
may obtain some information about the protein of interest through the alternative one.
Additionally, a user can also search the ProMode database along the SCOP tree structure like the original
SCOP web page. At any level (class, fold, superfamily and family), the user is informed whether or not a
given category, e.g. superfamily, has an entry data. With this information we can consider which proteins
should be a target in the next NMA calculation. It may be also useful for a user to compare the NMA results
of the proteins in a given superfamily or family.
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Reflection of knowledge information in an animation

It has been shown by many studies that the results from NMA can provide a proper description of the
functionally important motions of the proteins. Therefore, in ProMode, an animation can be manipulated by
a control panel we developed to highlight residues in which a user is interested. As a result, we can observe

the relationship between the vibrational motion and the functionally important residues in the animation.
However, information about, for example, which residues are functionally important, had to be provided by
the user. It is inconvenient, especially for a user not familiar to the protein displayed. In the new version of
ProMode described here, some knowledge information is prepared and can be reflected easily in the
animation just by clicking on a button. The knowledge information from Catalytic Residue Dataset [1],
PROSITE [2], and eF-site [3] is available at present. An example is shown in Figure 1. A user may be able to
relate functionally important residues to the dynamic structure of the protein through the observation of the
animation.

Figure 1. Example for the
reflection of knowledge
information in the Chime
views (1acf: profilin I).
The left Chime view is an
animation and the right
one is a static image
displayed in cartoon. The
residues are colored
depending on dynamic
domains they belong to.
The arrows in the right
view indicate a screw
axis related to the screw
motion
between
the
dynamic domains. The
knowledge information is
given in the table below.
The specified residues
in
the
table
(the
PROSITE motif and the
binding site to actin in
this case) are displayed in
a space-filling model in
both Chime views.
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