=,
- 4
o
o,
=
5
=7

Dr. M Forster

ST Club

Molgraph

A Molecular Graphics Program
for the Atari ST

Dr. M J Forster




Molgraph

A Molecular Graphics Program
for the Atari ST

Dr. M J Forster




1st Word

First Printing January 1990
Copyright Dr M J Forster 1990

Published by:
The ST Club
49 Stoney Street

Nottingham
NG1 1LX
Tel: (0602) 410241

No part of this manual or accompanying software may
be reproduced by any means without the prior written
permission of The ST Club.

To the best of our knowledge this package operates as
specified, but neither the publisher nor the author,
shall be liable in any circumstances for direct or
indirect loss of damage incurred or suffered by the
customer or any other person as a result of any fault
or defect in this package.

Manual typeset on an Atari Mega ST computer and
Atari SLM804 laser printer with Timeworks Desktop
Publisher.




Molgraph

Table of Contents

. page 1
How To Start Melgraph .- nc.. o il page 2
TypesORTRablay L0l ..o nnns page 3
Rotation and S6alng ... covndnicnn page 6
Atom Identification
S SIECIOIRT DBIA. i s page 7
Methods of Obtaining a Hard Copy .................. page 9
Building New Molecules..........c.cccccevurrrevrnccnannen. page 11
a) Building Ethane from Methane........... page 14
b) Building Propane....................ci. i page 15
c) Building Priopionic Acid...................... page 16

Bond Lengths and Angles......................cc.oounen page 17




1st Word




Molgraph Introduction

1) Introduction

Molecular graphics is the use of computer graphics to
display and manipulate three dimensional represen-
tations of the chemical structures of molecules. Such
systems are of increasing use in the fields of
chemistry, biology, biochemistry and drug design.
However, molecular graphics programs are normally
only available for large and expensive minicomputers
and workstations.

MOLGRAPH represents an attempt to develop a viable
system for displaying, rotating and scaling molecular
models on the ATARI ST range of microcomputers.
The program is GEM driven making use of drop-down
menus and instruction boxes to guide the user through
the operation of the program. It is surprisingly simple
to use but allows the structure of even very large and
complicated molecules to be handled. MOLGRAPH
works in the high resolution monochrome and low
resolution (16 colour) ATARI ST screen modes.

A molecule is a stable structure consisting of a number
of atoms held together by chemical forces called
bonds. An atom is the smallest individual unit of an
element (examples of elements are hydrogen, carbon,
oxygen, phosphorus, nitrogen etc). Please forgive me if
you find this too trivial! Thus a molecule typically
consists of a few dozen to several thousand carbon,
hydrogen, oxygen and other atoms bonded together.
Atoms are small having a radius of around 1E-10
metres (a unit called 1 Angstrom), while molecules
can be several dozen times larger. Chemical structures
can be written in a two-dimensional form on paper by
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lines (representing the bonds) joining letters (repre-
senting the atoms) where different atoms are denoted
by different letters. This representation is extremely
useful and has served many generations of chemists
but does not allow a true feeling or appreciation of the
three dimensional nature of molecules.

Hence a molecular graphics program will be an
invaluable aid to those wishing to visualise molecular
structures, and those with an interest in the subject
areas mentioned above. The latest release of MOL-
GRAPH allows the construction of molecular struc-
tures from fragments of previously saved structures.

2) How To Start Molgraph

The program is supplied as an executable file
MOLGRAPH.PRG, and double clicking on this icon will
start the program. After entering the desired informa-
tion in the startup window it is necessary to select a
file containing the molecular structure from those
available on the file selector; valid files have a .CRD
file extension. If you are a new user then you should
answer no to the question “‘use build option YES/NO”
since this is for advanced use only (see page 11).

Certain information is displayed as the structure is
loaded from disk and when this is complete the screen
will clear, the work screen with menu bar will
appear, and the selected structure will be drawn. The
utility program PDB_CONV reads atomic coordinate
data from an ASCII file and converts this into a .CRD
file that can be read by the MOLGRAPH program. The
ASCII file format used is the PDB (Brookhaven Protein
Data Bank) format.

-2-




Molgraph Types of Display

If ASCII files in this format can be downloaded to the
ST using KERMIT or a similar program, then any
structure thus obtained can be converted for display
by MOLGRAPH. I have access to PDB databank
structures, but I am unsure whether the structures are
public domain and can be freely copied and passed
around. The MOLGRAPH build routine can be used (if
you have a knowledge of bond lengths, bond angles
etc) to overcome this barrier and construct new .
molecules from bits of old ones - a kind of molecular
LEGO.

3) Types Of Display Used

MOLGRAPH has three different methods of displaying -
molecules that can be selected:

a) The one used on startup is the vector model.

Example of Vector Display
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In this model bonds are drawn as straight lines joining
the positions of two atoms. Thus the atoms are
positioned at the end of a line or at the bend where
two bonds join. The vector model is the quickest to
draw and is used by default after any rotation of the
molecule has taken place. Two other types of display
are available from the ‘MODEL’ menu. These are the
sphere and ball-stick models.

b) In the sphere model each atom is represented by a
circle drawn at the atom position, the circle size being
an indication of the different sizes of atoms. Bonds are
not drawn in the sphere model.

Example of Sphere Display







