



































SRS Timetable information

Gordon Locke-Scobie (Daresbury Laboratory)

Experience has shown that printed SRS—-timetables sent out some weeks
before a cycle starts quickly become out of date. Typically Protein
Crystallography (PX) users have many short beam line allocations, for
example 3 shifts is common, thus timetable changes are invariably
relatively complex and are important to many users. Thus a computer
readable timetable that was easily read by users and easily updated by a

PX manager was suggested.

SRSINFO is a menu driven program which displays up to date beamline
timetable information on screen, specifically for the Protein
Crystallography group. It has recently been installed on the DLVB VAX
750 computer at Daresbury Laboratory (DL). SRSINFO provides options to
view a long term general SRS timetable, a detailed timetable of the
current SRS cycle and a detailed timetable of the next cycle. It also has

options to view "News-items" and a self-help facility.

Each PX-user group has been provided with a username on DLVB as well as
directions on how to log on from remote sites. SRSINFO is automaticlly
invoked each time a user Logs on, and the most recent "News—Item"
automatically displayed. Thus each user group 1s able to quickly gain

access to up to date timetable informationm.

Although the primary function of SRSINFO was to display timetable
information, the opportunity was taken to provide more general
information, thus a "News-Item" facility was included. This facility
allows a PX-manager at DL to give short textual messages that can be read

by each other user group.

Timetable and News Item information is stored in several text data files,
therefore several programs were introduced to enable a PX manager to
update these files. There 1is a program to produce a blank table
(including correct dates) for detailed timetable files. This process
produces a text file with 3 separate columns marked off. The first column
contains day, date and shift information. The second and third columns
are left blank and are intended for port 7.2 and port 9.6 allocations
(these two ports are used by PX-users). The VAX EDT editor, after having
several key functions redefined, makes a passable table editor and is used

to fill in, or alter information in these columns. Also a simple news

file editor has been written to delete and input news items.
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Current Computing Work in Protein Crystallography
at Birkbeck College

D. S. Moss
March 1985

The following notes indicate the scope of the computing work on
proteins being carried out by the research groups in the Labortory of
Molecular Biology. The names quoted are only those of people who are most
directly concerned with the computing work. Machines used are the ULCC
Amdahl V8 and Cray 1, the Daresbury AS 7000 and the College VAX 11/750.

Aspartic Proteinases

(Frank Watson, Galib Khan, Ian Tickle)

Several aspartic proteinases (36000 daltons) are in various stages of
structure determination. The enzyme from the chestnut fungus endothia
parasitica has been refined to 1.9 and mucor pusillus enzyme is currently

in the early stages of refinement.

The mammalian enzyme hog pepsin is being studied by molecular
replacement. Cross rotation functions are being computed using the

refined enzyme as search fragments.

Hormones

(Anne Cleasby, Anne-Marie Treharne and Jasmine Tickle)

Proinsulin (9000 daltons) is being studied by molecular replacement in
order to determine the position of the molecular two-fold axis relating

the dimer components. Isomorphous replacement is also progressing.
The cyeclic hormome oxytocin (nine residues) has been refined in
several crystal forms, including structures showing disorder at a

disulphide bridge.

Isomorphous replacement work is also being carried out on neurophysin

and nerve growth factor.

Molecular Graphics

(Janet Mahoney, Lawrence Pearl, Andrew Hemmings)

Program development for surface representation and energy calculations

is underway.
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Plasma Proteins

(Beatrice Gorinsky, Susan Bailey)

A 3.5 Amap of the iron binding protein transferrin (78000 daltons) has
been calculated wusing three isomorphous derivatives. The molecule
consists of one polypeptide chain and consists of two domains. Electron
density of each domain has been isolated and the position of the suspected
two—fold axis relating the domains 1is being calculated in the crystal

space.

Molecular Dynamics of Ribonuclease

(Brendan Howlin, Gillian Harris and Alan Pevy)

A 24 ps molecular dynamics simulation of a unit cell of ribonuclease
has been carried out and the results are being compared with results of an
X-ray refinement of side groups. Diffraction data on a dinucleotide
complex are being collected to high resolution in order to study in detail

the effect of liquid binding on enzyme mobility.

Eye Lens Proteins

(Huub Driessen, Helen White, Daruka Mahadevan)

X-ray structure determinations of the B and Y crystallins (20000-32000
daltons) are being carried out., Y-II crystallin is being refined at 1.5&
resolution and its structure has been used to solve Y-IV crystallin using
molecular replacement. The latter is being refined at 2.3&% resolution.
The structure determination of a 3-crystallin with four molecules in the

asymmetric unit 1is in progress using both isomorphous and molecular

replacement.

Protein Structure Prediction

(Janet Thornton, Willie Taylor, David Barlow)
Techniques for the analysis and prediction of protein structures are

being developed on our College VAX 11/750 and PDP 1V 60 computers.

Templates for use in structure prediction are being developed.

14.



Protein Data Base Design

(Mike Sternberg, Jane Nyakavin)
Collaboration with the SERC Protein Engineering Club and Leeds
University is taking place in order to establish a database of protein

sequence and structure for use in modelling and predictionm.

Work with the Imperial Cancer Research Fund on use of PROLOG in Expert
Systems is also taking place.
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MOLECULAR REPLACEMENT MEETING

Pella Machin (SERC, Daresbury Laboratory)

CCP4 organised a meeting on the Molecular Replacement method, which was
held at Daresbury in February 1985. We are indebted to Eleanor Dodson
who suggested the topic and who was instrumental in the subsequent
organisation. Approximately 85 delegates attended the meeting including
several European participants.

As well as giving an introduction to the theory of the technique,
speakers presented details of many case studies, which helped to
highlight the practical aspects involved in obtaining a meaningful
result using molecular replacement. The programme of the meeting is
given here and proceedings will be issued in due course.

We are grateful to all those who contributed and attended this
discussion meeting, for helping to make it a very timely, and profitable
2 day meeting. As well as helping to illuminate molecular replacement,
the meeting served as a useful forum for informal discussions amongst
protein crystallographers.
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Science and Engineering Research Council

TWO-DAY

FRIDAY 15 FEBRUARY

Daresbury Laboratory

MOLECULAR REPLACEMENT
MEETING:

PROGRAMME

15-16 FEBRUARY, 1985

10.45 Transport leaves Lord Daresbury Hotel for Laboratory
TIME TOPIC SPEAKER CHATIRMAN
11,00-11,30 COFFEE
11.30-13.00 Theory Overview
Introduction G Dodson (York)
Introduction to Rotation and D M Blow (Imperial) 40 mins
Translation Functions G Dodson (York)
Symmetry problems of D S Moss (Birkbeck) 40 mins
rotation function
Relationship between Eulerian and P R Evans (MRC Cambridge) 10 mins
spherical polar co-~ordinates
13.00~-14,.00 LUNCH
14.00-15.30 Translation Functien
Limitations of a rotation func- W G J Hol (Groningen) 30 mins
tion and a translation function
D M Blow (Imperial)
Translation function variants I J Tickle (Birkbeck) 30 mins
Molecular replacement and the H Driessen (Birkbeck) 30 mins
crystallins
15,30-16.00 TEA
16,00-17.30 Case Studies
Problems of applications and E J Dodson (York) 30 mins
general rules of thumb
6PGDH from Bacillus stearo- P Carr (UMIST) 10 mins
thermophilus E J Dodson (York)
Grawoicidin M M Harding (Liverpool) 10 nins
PFR P R Evans (MRC Canbridge) 10 mins
Multi-dimensional search methods D. Rabinovich (Weizmann 20 mins
Inst,)
17.45 Coach leaves Laboratory for Lord Daresbury Hotel
19.30 Dinner in the 'Bridge Room' at the Lord Daresbury Hotel
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SATURDAY 16 FEBRUARY

08,40

Coach leaves Lord Daresbury Hotel for the Laboratory

TIME

TOPIC

SPEAKER

CHAIRMAN

9.,00-10,30

Real Space Technigues

Application of Patterson search

methods in citrate synthase,
chymototrypsinogen and
c-phycocyanin

Real space v reciprocal

R Huber (MUnich)

M Buehner (WUrzburg)

45

45

mins

minsg

A C T North (Leeds)

10,30-11.00

COFFEE

11.00-12.30

Case Studies and Subseauent

Refinement

Phase extension by density
averaging: Haemacyanin

A new approach to molecular
replacement and angular cor-
relation in reciprocal space

Corels -~ how rigid is your
molecule?

W G J Hol (Groningen)

R Karlsson (Basle)

A Leslie (Imperial)

30

30

30

mins

mins

mins

M Adams (Oxford)

12,30~-14.00

LUNCH

14,.00-15,30

Refinement of haemoglobin

Discussion seasion

Z Derewenda (York)

T L Blundell (Birkbeck)

30

60

mins

mins

T L Blundell (Birkbeck)

15,30-16,00

TER AND CLOSE OF MEETING

8502-84/525
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Calculation of the Polarization State of the X-ray Beam at the

Sample on the SRS Wiggler PX 9.6 Station

by M. Z. Papiz (Physics Department, Keele University)
and J. R. Helliwell (SERC, Daresbury Laboratory)

The protein crystallography station (9.6) on the wiggler beam line has now
been in operation for over a year. The installation and commissioning of
a focussing pre-mirror, in December 1984 has emphasized the need to know

oscillation film polarization factors more accurately.

An additional complication is that owing to the variety of project
requirements there has not been a standard monochromator wavelength
setting for the station; monochromatic data have been collected over the

wavelength range 0.6 <)< 1.73Aand Laue data using 0.2 <A< 3A.

The aim here is to calculate polarization r and T' correction factors

for all likely conditions encountered on station 9.6.

Basic Theory

l. Angular Aperture

a. without pre-mirror

The vertical angle subtended (¥v) at the protein crystal or collimator
(¢), which ever is smaller, from a synchrotron source of vertical size(s)

is

(s + C)
(1)

o<
<
I

where D is the distance from S to C
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b. with pre-mirror

A focussing pre-mirror is used, inter alia, to collect a large angular
aperture of radiation and image the source at the sample. 1In so doing a
larger percentage of vertically polarized light is brought to the sample

(ie. the beam is less polarized overall)

Equation 1. becomes

o
<
]

where A is the spatial aperture of the mirror and Dc is the distance of

the mirror to the collimator.

2. Polarization Factor

If the parallel and perpendicular intensities, integrated over the angle v

>

are I11 and %l. respectively thah T (the polarization ratio) can be

defined as

I - I

S 1 .
e (3)

Ill +I.L

This is the quantity needed for Laue work. The polarization ratio after

reflection from a single c¢rystal monochromator becomes
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where € = cos 20m and 26m 1is the Bragg angle of the cylindrically bent
single crystal monochromator. The polarization factor P (Kahn et. al
(1982) working from Azaroff (1955)) is then;

2
(1 + cos 28)
P = - = cos 2:' Sin2 20 .... (5)

where 286 is the protein crystal Bragg angle and € the azimulthal angle in
the plane of the film, which is placed normal to the X-ray beam. (,0=O is
the axis mutually perpendicular to the beam and the horizontal rotation

'
axis). 1In equation 5. for Laue work T 1is replaced by T .

Calculation of T and T’

The 'without mirror' calculation of T and T assumes a 5J source size of §
= 1.0 mm and a source to collimator distance D = 22000 mm. TIn the pre—
mirror case, since the mirror is set at a critical angle of 3 mrad it
projects A = 2 mm source size onto the vertical plane, which is a
distance Dc = 11000 mm from the collimator. Calculatioms of I11 and I_L
were made with a program based on that of Poole (1976) as a function of
machine energy, wiggler magnetic field, wavelength and collimator size
(Table 1). 7 and T are shown for a Si (111) monochromator. In the
range of A relevant to the use of Ge(1ll1) (ie A> 1.28), the calculations
do not differ significantly from those made for Si (111) and only deviate
by 1Z at A = 2.94°

7/
The variation of T and T » @ a function of the sample size ¢, is linear
to better than 0.2%. Interpolation to intermediate sample gizes is

therefore straight forward.

This note is based on a Daresbury Laboratory Technical Memorandum by the

authors.
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FCLARIZATICN CALCULATION AT
WITHOUT A MIRROR
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Table 1 cantinued

PCLARIZATION CALCLLATICN

WITHOUT A MIRROR
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POLARIZATION CALTULATICN AT 1.3 GV 4.5 T=ELA
WITH & FOCUSSING PRE-MIRROR
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STOCHASTIC DYNAMICS AND MACROMOLECULES

University Qf York

September 1lth - 13th 1985

CALL FOR CONTRIBUTIONS

Contributions are invited for the second CCP5 meeting
of 1985. The title of the meeting will be interpreted
broadly. There are likely to be sessions on polymers,
colloids and biological macromolecules, not necessarily
limited to stochastic methods. Theoretical
developments in stochastic methods would also be
appropriate. Invited speakers who have already
accepted include:

H.J.C. Berendsen/W. van Gunsteren (Groningen)
- Stochastic dynamics of proteins

G. Bossis (Nice)
- Colloids

C.L. Brooks (Harvard)
- Stochastic boundary methods

As always with our meetings the proceedings will be fairly
informal, and accounts of work in progress or discussion
of computational techniques will be welcome.

If you would like to contribute a talk or poster please
send a title, and if possible a short abstract, to one of
the undersigned organisers, A registration form will be
included in the next CCP5 mailing.

Eric Dickinson . David Fincham

Procter Department of Food Science Department of Chemistry
University of Leeds University of York
Leeds LS2 9JT ‘ : York YOl 5DD
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GROUP COMPUTERS AND NETWORK ADDRESSES

It was suggested that a summary of computers used by UK protein
crystallographers would provide useful information for those tryving to

implement CCP4 and related programs. Also with the increasing
availibility and reliability of computer networks, communication by
electronic MAIL is becoming the easiest way of talking to people, so a

summary of the relevant network addresses is given here. Note that as
well as the specific site addresses given here, most PX users of the SRS
at Daresbury have a username on the DLVB vax computer and may be
contacted via it. In the near future these numbers will be transferred
to the new Vax at Daresbury which will be dedicated to PX use.

I hope that the network addresses given here will be useful for
reference purposes. The network system is very clever but also very
complicated and there are often different local settings of mnemonics. I
understand that the addresses may be composite - Lhe address of a site
central packet switch (CPSE) which 1is usually 12 digits plus 2
subaddress digits, and the specific machine address which is also 12
digits. Examples of this occur for Sheffield and Edinburgh.
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SLURVEY OF CCOMFUTERE AND METWORK ADLCRESSES

L=2eds
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University
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0000040000087
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PROGRAM BUG REPORT

Many protein crystallography programs are widely distributed, and
numerous versions result. When bugs are identified it is difficult to
know which versions are immune and which suffer from the fault. By
detailing here information about possible bugs, we hope to draw your
attention to their existence and to give you an opportunity of checking
your code. The editor would be pleased to receive information about any
other similar errors for inclusion in future issues.

The code shown here is part of the subroutine SDIAD from the FFT
program. The incorrect version is shown first, with the important 1lines
marked, and the hopefully correct version is shown second. This bug was
kindly detailed by Phil Evans (MRC Cambridge) who may be contacted if
further information is required.
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ZLIAD.FOR; 1 21-FEB-1985 15:01

IF (K _LT. I) GO TO 300
IF (K _EQ. 1) GO TO 400
o= (K- I)*?E

KQ = I#D2 <+
K2 = K1 + D4
= K1, K2, DS

Q
(m}
W

N
O
x

-

X
+
C

=
x

la X

N N
<

”~~

r

A

x
e P I -

=

[ Eal I Ead

]
>

INUE
INVE

ALL CMPL FT (X, Y, N, DIM)
QVER 2 -Nl
TUTPI#FLOAT(I-1)/TWO N

=
OS (ANGLE)
INCANGLE)

QQ~~
ZZCXRNCxu0
L B B

O
O OO<<DPXXDI

_— KO = (J — 1)#D2 + 1

FOLD = "TRUE.
G0 TO S00

430 CONTINUE
= =C

BT 0 = (N + 1 - IN#D2 + 1

A U e

0

SO0 CONTINUE
K2 = K1 + D4
A = Y(WN)/C
X(K) = X(K) + S#*A
Y{K) = A
35S0 CONTINUE
IF (FOLD) GO TO 4S50
600 CONTINUE

M = N OVER 2*D2
Q0 =M 4+ 1
650 K1 = KO, D1, D3

= K1 + D4
650 K = K1, K2. DS

ox
OnNQO

Q<< D COX
SEEERD NN
o  axx
o+ 1
MiIxx%k

Zinnn

O~~~
C

630
RETURN
700 CONTINUE
WRITE (& 1000) N
e sTaP
1000 FORMAT (18HOSDIAD N 0ODD. N = I10)
END

(g}
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SDIADEMB. FOR: 1

S50
600

&S0
700

c
1000
c

21-FEZBE-1985
IF (K .LT. I) GO 7O 300
IF (K .EG. I) GO TO 400
J = (K= IM#D2
KO = I=D2 + 1
DO 250 K1 = KO. D1, D3
K2 = K1 + D4
L =K+ J
A = X(K)
X(K)Y = X((L)
X(L) = A
A = YK)
Y(K) = YL
Y(L) = A
CONTINUVE
CONTINUE
CALL CHMPL FT (X, Y, N DIM)
M=NCOVER 2 — 1
DO 600 I_= 1, M
ANGLE = TWO P IsFLOAT(IY/TWO N
C = COS(ANGLE) —=
S = SINC(ANGLE)
KO = J#D2 + 1
FOLD = . TRUE.
G0 TO 500
SONTINUE
KO = (N = I)=D2 + 1
FOLD = . FALSE.
CONTINUVE
DO 550 K1 = KO. D1, D3
Ke = K1 + D4
DO 550 K = K1, K2, D3
A = YI{KY/C
X(K) = X(K) + S#*A
Y(K) = A :
CONT INUE
IF (FOLD) GO TO 450
CONTINUE
M = N OVER 2#D2
0=M+1
DO &50 K1 = KO. Di, D3
K2 = K1 + D&
DO 650 K = K1, K2, DS
J= K- M
L=K-+M
A = 2. 0xX(L)
X(K) = X(K) + A
Y(Uy = A
X(L) = X(J)
Y(L) = =Y{J)
CONTINUE
RETURN
CONTINUE
WRITE (&, 1000) N
STOP
FORMAT (18HOSDIAD N QDD. N = I10)
END

15:01
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