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Preface

Molecular information is now too vast to be acquired without the
use of computer-based systems, which can select according to supplied
criteria. Developments in programming have created the ability to extend
molecular science in ways that would have been impossible without their
help. New databases are being established which enable previously
unanswerable questions to be considered. One of these questions is
whether or not one can predict the three dimensional structure of a pro-

tein from information about its sequence of amino acids.

In order to help the reader to understand this new field, several
topics are explained in this volume. The structure and function of pro-
teins and nucleic acids are described, in order to emphasise the way in
which three dimensional structure reflects a protein's role in the
organism. Also it is important to consider what is involved in molecu-
lar data, and how it is represented and registered in software and on
the screen. Another aspect to consider is how computer-based research
tools are used in molecular science, in particular for manipulating
sequence and structure information. Sequence and structure are at the
centre of research problems in molecular science, in the identification
of a new protein (14000 are known so far) or its three dimensional
structure (only 400 are known so far), in patent writing and patent

searching, and in modelling proteins.



There is also a description of the state of the art in what data-
banks exist, both for sequences and for structures, and what types of
system are available for using them, for modelling, for searching, and
for integrating the operations of the online database and the local sys-
tem such as a PC in a laboratory. New developments in knowledge-based
systems and database technology are described. The case study on pro-
tein structure prediction, which includes developments in the specifica-
tion of an expert system for such a problem, is intended to exemplify
the integrated nature of modelling and search (both computer-based) and

laboratory experiment in molecular science.
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Hardware requirements:

IBM PC or compatible computer, 640 kB RAM,
80x87 arithmetic coprocessor, MS-DOS version 2.x
or higher, hard disk, 1.5 MB free disk space,
graphics card EGA or VGA, HERCULES
supported, mouse optional.

Moby is a Molecular Modeling Program for
IBM PC and compatible computers.

It provides the following functions:
@ 3 D graphic display for up to 2000 centers

@ structure and property analysis and
comparison

@ force field calculations for 150 centers
interacting with up to 2000 centers

@ geometry optimization and conformation
analysis and molecular dynamics simula-
tion

@ semiempirical quantum chemical calcula-
tion (MNDO, AM1)

® MOBY reads and writes standard structure
file formats (e.g. Protein Structure Data-
base format)

® MOBY reads and writes 3 D geometries in
any format

® MOBY writes HPGL plot files and
generates hardcopy output
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Protein
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No more queuing in the network, no more quibbling with the I&D department!

You are working in the field of biochemistry or molecular biology, you are using an
industry-standard PC, you have powerful software at your disposal for the visualiza-
tion of macromolecular structures, and you have been waiting for a comprehensive
database of proteins, enzymes and polynucleic acids, accessible from your PC at your
bench and at any time? Here it is: The Protein Data Bank CD-ROM comprises all the
files of the original Protein Data Bank which has been compiled and so far distributed
on tapes (DATAPRTP and DATAPRFI) by the Brookhaven National Laboratory,
Upton, NY (USA). This particular issue contains the 554 atomic coordinate entries,
the source codes and bibliographic records of the Data Bank release of July 1990.

The CD-ROM has been produced in High Sierra standard and can be read by all
brands of CD-ROM drives complying with this standard. Although the file names
follow the MS-DOS convention, the file structure can be read and interpreted by any
operating system (MS-DOS, UNIX, Maclntosh-OS, etc.),
independently of hosts, data lines and with

no costs for online searchers.

Do you go in for molecular modelling? if so, we have
a software package which will prove particularly
useful to you: MOBY. MOBY can display structures
with up to 2000 centres (or atoms), and its tools for
probing into and modifying these structures help you
to perform the decisive steps of your analyses right at
your desk and may even take you as far as the
question on hand demands.
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