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1 BCA NEWS

The announcement in Stockholm of Nobel Prizes for this year brought the
splendid news that the Chemistry Prize had been awarded to Dr. Aaron Klug.
It was for his work on electron microscopy and X-ray crystallography in
relation to nucleic acid complexes (viruses and chromatin). The award continues
the remarkable sequence of Nobel Prizes won by researchers at the Medical
Research Council's Laboratory of Molecular Biology at Cambridge, and the
Association joins in congratulating Dr. Klug on his achievement.

Further in this issue you will see a programme of a BCA Open Meeting on
" Safety Regulations for X-ray Crystallography" which will be held on
Tuesday llth January at Imperial College. This meeting, which has been
organised at very short notice by Professor Blow, will allow a full discussion
of proposed radiation safety regulations, with the participation of senior
representatives from the Health and Safety Executive. A separate poster is
included to help publicise this open meeting - all interested persons are
welcome.

The consultative document on " The Ionising Radiations Regulations 198-"
has now been published by the HMSO, and the deadline for comments and submissions
is 18th April 1983. We hope to distribute to members a short precis of those
sections of greatest interest to crystallographers (probably in the March issue).
The document itself may be bought from Government bookshops for £6.50. The
" Guidance Notes on X-ray Optics™ have not yet appeared.

The final piece of news on the radiation safety front is that the BNCC
has decided to recommend that the Royal Society's Radiation Safety Sub-
committee be dissolved. This is because of the emergence of a BCA conmittee
of similar composition and purpose (to which I referred to in the last issue).
This means that the BCA will now be the proper channel for dealing with these
matters. (The Chairman of this BCA committee is Professor D.M. Blow, FRS.,
Department of Physics, Imperial College, London SW7 2BZ).

With preparations for the 1983 Spring Meeting well in hand, our thoughts °
can begin to turn to 1984. That Spring Meeting will be held on 2nd-5th April,
1984 at the University of Nottingham. (The very late Easter in 1984 would
have made a meeting in Holy Week inconvenient - for instance, Scottish
university terms start before Easter in that year).

Finally, there is a second small poster with this issue, which is designed
to provide information about the BCA and attract new members to the Association.
Please bring it to the attention of your colleagues and, if possible, display
it at your place of work.

Andrzej Skapski




Aaron Klug

Klug has transformed the interpretation of electron micrographs from a
subjective art into an exact science and has used that science to unravel
the structures of viruses and chromosomes. He applied to electron
microscopy principles of physical optics similar to those used in X-ray
crystallography.

Klug's methods require that the specimen possesses some form of
periodicity such as is often present, or can be induced, in biological
structures. If an electron micrograph of such a specimen is subjected to
Fourier analysis, the Fourier terms due to the regularly repeating features
stand out from the general noise that is due to the irregular distortions
of individual molecules. Both the amplitudes and phases of the Fourier
terms can be measured. The effects on the image.of spherical abberration
and underfocussing can be measured independently, and the results of these
measurements can be used to apply corrections to the Fourier terms.
Finally, the corrected Fourier terms can be recombined to form an image of
the specimen. At first Klug and his collaborators used optical methods for
image analysis and recombination, but later they found densitometry and
digitizing of the image, followed by Fourier analysis by computer, to be
more powerful and to facilitate correction for electron optical artefac;c.

Two-dimensional electron micrographs tend to be confused by the
overlapping of the many features that lie within the depth of focus of the
objective lens; for many years this was regarded as a limitation inherent
in electron microscopy. In the X-ray analysis of crystals
three-dimensional images are built up by combining the Fourier terms of
images projected in many different directions. D. De Rosier and Klug

argued that similar methods must be applicable to electron microscopy. If

a series of images of the same specimen is taken at different angles of
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tilt and each image is transformed into 1its Fourier terms, then
recombination of all these terms builds up a three-dimensional image.
Before any of this work had started D, Caspar and Klug predicted that
the protein shells of spherical viruses, such as polio virus, can be
classified according to their symmetry, rather like the planar point
groups. Klug's advances in electron iicroacopy allowed him and his
collaborators, principally J.T. Finch and R.A. Crovtheg to test and confirm
that theory, and to obtain well-resolved three-dimensional images of many
other large biological molecules. Their most recent and spectacular
discovery concerns the regular beaded structure of chromosomes, each bead
consisting of a protein spool around which are wound two turns of

double~helical DNA.

M. F. PERUTZ

DONATIONS TO THE BCA

The following generous donations from Industry are
gratefully acknowledged.
Standard Telecommunication

Laboratories Ltd £500
United Kingdom Atomic Energy
Authority £500
The Boots Company Ltd £250
Tioxide International Ltd £250
BICC Research and 2
Engineering Ltd £250
BPB Industries plc £250

This third list records donations received in the
period September - November 1982.

In addition the number of Founder Members has
increased by 5.
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BRITISH CRYSTALLOGRAPHIC ASSOCIATION
ANNOUNCE AN OPEN MEETING ON

SAFETY REGULATIONS FOR X-RAY CRYSTALLOGRAPHY

in Lecture Room 1, Physics Dept., Imperial College, London, SW7 2BZ
(Entrance in Prince Consort Road, near Queen's Gate) on

Chairman:

2.15

2.50

3.25

4.00

Tuesday, January 11th, 1983

Prof. Sir David Phillips
(President of the British Crystallographic Association)

X-ray safety regulations: what do they cost?
Prof. D.M. Blow (Biophysics Section, Imperial College)

The new draft ionising radiation regulations with

particular emphasis on the code of practice dealing

with X-ray optics.

Mr. W.T. Baker (Health Physicist and Radiation Safety
Officer, Sheffield University)

Tea

Preparation of Notes for guidance on X-ray optics
Mr. Pat Hurley (Pye Unicam, Cambridge)

Response and discussion
with participation by Mr. P. Beaver (Health and Safety
Executive).

Admission £2 including tea, payable at the door.




NOTICE

THE ANNUAL GENERAL MEETING
OF THE
BRITISH CRYSTALLOGRAPHIC ASSOCIATION
will take place
in the Main Lecture Theatre

Royal Holloway College
Egham Hill, Egham, '
Surrey, TW20 OEX

at 5 pm on Wednesday, 30 March 1983.
The Agenda will be distributed to

Members with the March issue of '"Crystallography
News".

PHYSICAL CRYSTALLOGRAPHY GROUP

ANNUAL GENERAL MEETING 1983

The 40th Annual General Meeting of the Physical Crystallography Group
will be held at 5.00 pm on Tuesday 29th March at Royal Holloway College.

Nominations for the position of Honorary Secretary and Treasurer and
for two positions on the committee should reach the Honorary Secretary
of the Group on or before 22nd March 1983. Nominations should be
accompanied by the written consent of the nominee and proposed by not
less than three members of the Group. The Agenda for the AGM will be
distributed with the March issue of Crystallography News.

Dr. R.H. Fenn,
Honorary Secretary,
Physics Department,
Portsmouth Polytechnic,
King Henry I Street,
Portsmouth, Hants,

PO1 2DZ.
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Chemical Crystallogra Grou

The next Annual General Meeting will be held at Royal
Holloway College on 29 March 1983 at 16.30 h during the
1983 BCA Spring Conference. At that time the Chairman
PROFESSOR G.A. SIM and two committee members,

DR. A.J. GEDDES and DR. P. MURRAY-RUST are due to retire.

Nominations for the vacancies are now invited from
Group members and should be sent to the Secretary before
14 March 1983.

R.W.H. Small (Secretary),
Chemistry Department,
The University,
Lancaster LAl 4YA,

Autumn Meeting of the Chemical Crystallography Group, 1982

As usual the Autumn Meeting was held during the Royal Society of Chemistry's
Autumn Meeting, This one was held at the Heriot-Watt University on 22 -23
September 1982, The topic " Neutron and Electron Diffraction including
Accurate Electron Density Studies" attracted about 40 participants, As is

often the case with smaller meetings the programme stimulated the most lively
of discussions,

In her paper on accurate electron density studies Professor Aafje Vos outlined
the most recent work on deformation density and described her own investigations
combining theoretical modelling of some silicate structures with careful .
contreol of experimental parameters, This was followed by Dr J Howard who gave

an account of the use of neutron and X-ray studies to investigate deformation
density in metal-metal bonds, Dr M Eisenstein described a theoretical study

of neutral and charpged specles of N0y and S0p which underlined the role of
d electrons in density studies,

Dr D W H Rankin, in a superbly illustrated talk with carefully superimposed
projections, showed that quite different results can be expected when X-ray
studies on crystals are compared with gas phase electron diffraction studies

on the same compounds, In two separate papers Dr B Beagley and Dr C D Garner
described EXAFS using quite contrasting approaches and indicated the
possibilities of this technique in structural studies, To Dr M S Lehmann

we were indebted for a powerful review of the range of chemical problems which
can be investigated by neutron diffraction including recent work on the

density of unpaired electrons, The final paper was by Mr D Haselden who had used

Rietveld neutron profile refinement methods to settle a controversial problem
in zeclite structures,
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Applications of Microprocessors in Crystallography - November 25th 1982

A one-day meeting was held as a joint meeting between the Physical Crystallo-
graphy Group and the Electronics Group and the topics of the papers were
chosen to be sufficiently general to interest members of both groups.

Dr. K. Robinson of the SERC Computing Division discussed the SERC common

base policy as applied to software and hardware. The particular hardware
chosen is the ICL PERQ system which was demonstrated during the lunch break
and the chosen supported languages are Pascal and Fortran running under the
Unix operating system. Later both Dr. E. Owen and Dr. M.W. Thomas emphasised
the urgent need for standardisation in hardware and software for micropro-
cessor systems. It was pointed out that the present situation is complicated
by the rapid technological changes and the fact that there are many different
standards bodies who do not coordinate their activities.

Dr. T. Robinson described the ORION computer system and Dr. B.K. Tanner
described several applications of the MINICAM interface system. Mr. M.R.
Evans gave a general review of the role of microprocessors in an industrial
laboratory and illustrated his talk with three very different examples of
microprocessor applications - signal averaging, motor torque/speed analyser
and an industrial test-rig. Mr. C. Dineen described the difficulties he
had experienced in achieving good reliability with a microprocessor controlled
X-ray diffraction system. Both r.f. and mains noise were troublesome and
difficulties were encounted in isolating the equipment from the noisy envir-
onment. The discussion following this paper revealed that other people had
also experienced noise problems.

Dr. R.E. Hubbard described some crystallographic colour graphics programs
he had developed on the Research Machines 380Z computer and demonstrated
some of these in the lunch break.

Mrs. M.A.G. Halliwell, Dr. P.F. Embrey and Dr. W.A. Wooster described three
very different crystallographic applications which were designed to
speed up routine crystallographic measurements and/or calculations.

The meeting illustrated the variety of ways in which microprocessor have
been used by the scientific community and served to emphasise the enormous
changes which have taken place within the last ten years.
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