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EDITORIAL 

Readers are probably aware that various Collaborative 

COfTlputational Projects (CCPs) have been set up \"ithin SRC. A CCP 

in Protein Crystallography has recently been formed and the 

purpose of this newsletter is to report on the progress and 

activities of this particular CCP. 

The work of the proj ec t is supervised by t\vO \!orking Groups. 

t~rking group 1 is concerned with the overall direction of the 

proj ect whereas h'orking group 2 is P.lore involved with the 

detailed work of prograrl inplernentation. Two research associates 

have. been appointed to work on the project, Dr John CaI:lpbell \vill 

be working at the Daresbury Laboratory (from 1'10'1 1st 1979) and Dr 

Bhat is already working with Professor David Elm.' s group at 

Imperial College. 

Both Horkinr, groups 11et during t!le tye Colleee \·,orkshop (Aug 

28-31. 1979) and the minutes of the Group 2 meeting are included 

in this newsletter for inforrlation. With the help of the various 

·groups Alan Fonacott has compiled a detailed list of the prograt:ls 

used by protein crystallographers, with notes concernin~ their 

avallab U ity. The pr08ram list as publ ished here \o}ill be input to 

the Daresbury co~puter so that it can be updated when necessary 

and can be inspected by cOP.lputer .users. The data format proposed 

by the Imperial group at the ~·;orking group meeting is also 

included here with suggested improvements incorporated. 

He hope to issue a newsletter 4 times each year and expect 

future issue.s to consist of contrihllt ions fron the var iotis 
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hri,,[ C0!1'-r5:Hil on of tlds tyP(~ to the end of this new;letler, 

cl!(' curre;) C state of inpl('cCll tation of the 

n:Cll refinc:icnt fJrogL.lT:l on the lljjj 370/]65 cOnpl1teI <lt 

1)~1 resh ury .. 

PI ('as(' note thilt thc Dain "ip; or the nevlsletter is to keep 

ppople in[oF~(;ri of tl:(· \iDrk bein!: c<irried out by the CCl' <Jnd of 

1'[ Iy uJlon j'O,ll' contrihutions for future 'editions! 
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Minutes of a meeting of Working Group 2 of the protein crystallography 
collaborative computational project which Wi1S held at Wye College, Kent, 
at 20.00 on 30th August, 1979. 

Present: 

Dr. Alan Wonacott 
Dr. Bhat 
Dr. David Moss 
Or. Ian Tickle 
Mrs. Eleanor Dodson 
Dr. Phil Bourne 
Dr. Bob Stansfield 
Dr. Keith Wilson 
Dr. John Helliwell 
Dr. Phil Evans 
Dr. Klaus Bartells 
Dr. Wolfgang Steigemann 
Dr. John Campbell 
Miss Pella Machin 

(Chairman) 

(Secretary) 

In~erial College, London 
Imperial College, London 
Birkbeck College, London 
Birkbeck Collge, London~ __ 
York University 
Sheffield University 
Sheffield University 
Oxford University 
Keele University/SRC Daresbury 
HRC Cambridge 
Munich 
Munich 
SRC Daresbury 
SRC Daresbury 

1. The chairman" explained that the collaborat:ive computational project (CCP) 
in protein crystallography had been approved and that the meeting had been 
called to formulate a plan of work for the RAs and Lmiversity groups 
associated with the proj ect. He explained that 2 mernJ)ers of the Hunich 
group of protein crystallographers who were at the y.)ye ~'lorkshop had been 
invited to the meeting as they had experience with setting up a large 
protein program system. 

2. The chairman circulated a draft list of protein crystallography programs. 

(i) 
(H) 

(Hi) 

Addi tional programs \vere added to the list. 
It was noted which programs were already at the Daresbury Laboratory (DL) . 
Availability of documentation \'las hoted. 

The modified program list will be published in the CCP Newsletter. 

3. The various program versions were discussed in sonIe detail, and consideration 
was given to which programs should be implemented at Daresbury and with 
what priority. 

(i) It was agreed that in the short term the Hork of implementing 
programs should be apportioned between the FAs and the groups. 
A group with particular interest in one sta98 of data processing 
should be responsible for implementing that stage, and could 
choose the program version. 

(ii) In the long term a comprehensive suite of prcg;:"ams should be 
developed with standardised input and data formats. If a progrrun 
existed in many versions then the best features of each s:tlould 
be combined into one standard version. Hmvever it was agreed 
that many parallel programs should remain aV,:l.ilable if the methods 
used differed (such as in refinement). 
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4. It was recommended that some programs be implemented as soon as possible 
(if they ..... 'ere not already available) and the following division of work 

was agreed. 

Film Evaluation (excluding absorption) 

Scaling and corrGction of film data 
(PRO'l'PAIR, PASCAL) 

Diffractomcter data handling 
(DIFVAL r PDPLUS) 

Scaling and merging of 3D data 
(ROTAVATA, AGROVATA) 

Fast Fourier Transform implementai:,ion 

Rationalisation of FFT versions 

MlR phasing (PHARZ, PHASE, REFINE) 

Isaacs-Agarwal Refinement 

CONTOUR 

- John Helliwell 

- Imperial 

- Birkbeck 

- Imperial 

- Birkbeck 

SRC Daresbury 

- Birkbeck 

- SRC Daresbury 

- Birkbeck 

It was agreed that Ian Tickle should be responsible for checking the various 
versions of EREFN f and that Keith WiJson should ",rite to Sygusch 
about hi" I phase I program. 

5. The meeting ~cnsidered various aspects of general program systems. 

(i) Comparison of large program systems linked at job control l8vel 
with those linked at program level - the general feeling of 
the meeting was to favour the former method. 

(ii) The rela'tive merits of the IBM sort and a standard machine 
independent FORTRAN sort routine were discussed. Although a 
final decision was not reached it V.'2.S noted that the IBf-l sort 
is very efficient and fast. The problems of transferring to 
another.' machir;,e would not be great provided the sort remained 
an individual job step and was not required to be an integral 
part of a program. 

6 . Alan Wona.:::ott and Bbat proposed a standard data format for reflection data. 
Details of this format will be published in the CCP N2\,ls12tter. Discussion 
followe.d on the problem:.; of choosing either a rigid or flexible system. 

( . \ 1., 

(ii) 

(iii) 

The Munich group used a very rigid system and concealed the 
complexi'Ues of the actual fo:r:mat from the user. 

The Boss system allowed more flexibility, for example concerning 
the number of deriv~1tives which could be stored. 

The proposed neVI format (based on the original Cambridge format) 
allowed flexibility and \'las easy ,to use. 

In general it was agreed that the proposed format '-/as very sa'tisfactory 
and that it should be adopted wi Ul a few modifications. 

7 . A format fOJ~ coorclinate data ylilS requested. It was agreed that this could 
be fairly rigid and it .... las generally accepted that EleJ,nor Dodson IS 

format be adopted. 
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The format was: 

Atom no, X, Y,Z,B,Occupancy, Z, residue no, Atom name, residue name 

in format (IS, 4F'lO.S, FS.2, IS, IIO, A4, IX, A3) 

5 

8. The meeting considered the way in which changes should be made to the • 
Daresbury programs and suggested the following: 

(i) Trivial errors should be corrected immediately. 

(ii) Major modifications should be made by first taking a copy of the 
"standard" program, then modifying and testing the changes. The 
modified version should then be introduced either at the discretion 
of the Daresbury RA or after discussion at a working group meeting. 

(iii) A file should be set up on the Daresbury computer under TSO 
(identifier PC) for messages and information. The Daresbury RA 
should be responsible for keeping the file in order but access 
would be available to all groups, to read the file or append new 
information to it. 

9. Future meetings were discussed and it was agreed that 

(i) There should be about 4 meetings each year. 

(ii) Meetings should be held where most convenient probably London 
or Daresbury. 

(iii) Meetings should consist of progress reports from RAs and university 
groups and discussion on some special topic under consideration 
for example refinement methods. 

10. It was agreed that a newsletter containing the program list and data format 
be circulated as soon as possible. 

11. It was suggested that the next meeting should be arranged for some time 
after the Daresbury RA had started work, such as the end of November. 
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FUNCTION 

-Basic Dc_ta 

Process i ng-Fil m 

01 ffractometer 

Sca~ & Merging 
of 3D data 

srATU~, OF FRO'i~A!ilS ALREADY ITa BE !HPLErI;ENTE~_ AT DP.RESaURY. 

PROGRA~1 NAME 

PROT!N ) , 

PAIR'OT ~ 

PASCAL 

OSC.ll.R ) 
FILNPACI<.) 

DIFVAL 

ROTOVATA 

AGROVATA 

HRS4 

SHELLS 
TRUNCATE 

CAD 
KSCALt: 

ANSC 

BRIEF DESCRIPTION 
H':?LEMENT,C!.n ON 

STATUS 

Scales ~acks of rotation film datR 
Apply c6rrections~ calculate ' statistics 
on scaling and Rsym. 

Scales packs of film data (rotation 
or precession) which have been ;pre­
corrected for transmission etc. 

Oxford programs for off-l i nf'! process; ng 
0: r ')tafi on photographs. 

Validation ef diffractometer data 

Determines relative scale and temperature 
factors using modified Fox & Yolmes. 
Merges dataset. Calculates statistics 
Scaling of datasets. Hamilton, Rollett 
& Sparks 

Scaling of dJtasets in shells 

C 

c 

C 

A 

B 

B 

A 

A 

Applies Bayesian statistics C 
Collect assorted data C 

Kraut scaling of heavy atom derivatives A 
Calculates scale factors native/derivative 
as functions of several variables. Analyses 
scales C 

DOcur'1ENTATION 

STATUS 

B 

C 

~ 

B 

B 

B 

B 

C 

A 

A 

RESPONSIBILITY 

AW 

AL·J 

JH 

JW/Otl: 

TB 

TB 

IT /m'1 

IT 

TB 

J~~/ D:1 

AW 
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':-UNCTIO,\ ~ROGRAf.1 NAME 

Fast Fourier 
. Ttans fcrms 

FFT 

Structure Factors "P1SF 

Heavy f~tcm P:1a~;ng ' 

& Refinement 

Four; el" Refi ne-

FCAlB) 
FCAlC) 

PHARE 
PHASE 
REFINE 

~ent SFlSP 

p:ode 1 Dra~vi ng 

CORRElS 

RI~BONS 

DRA~J 
PLUTO 
ORTEP 
CPK 

BRIEF DESCRIP1ION 

Ten Eyck FFT. Available 
for various spacegroups. Versions 
with modified I/O and D/A files. 

, 
Fast Fourier structure fa~tors. 
Available for Pl, P21, P2 l2,2" 
P2 l2,2, P4 l2l 2, P3l 2l, R3 

Structure factor calculator (overall 
B for FCAL, individual B's for FCALB) 

mR phasing and refinement 
Calculation of isomorphous phases 
Refinement of heavy atom positions 
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FUNCTION PROGRAM NAME BRI~( DESCRIFTION IMPLEiqENTATION DOCUI~ElnATION RESPONSIBILITY 
STATUS STATUS 

r.'lop handling 

ISOLATEM Isolates protein molecules A C T.S./J.W. 

Generation ATOt~AP Calculate map from model. General C B TB 
GENED Map genera ti on A B TB 

Shel1 El anes KEBAB Bri cogne double sort method A B TB 
ROTHAP Rotates baps A B IT 

Plotting CONTOUR ~lap con t!J uri ng A C TS 

Bilder input CONPROG ) Convert FFT output for IIBILDERII A B TB 
MAPMIX ) input A B TB 

~·~o de 1 Stereo- RSRP Diamond realspace refinement C A A~l 

Chemistry . ~1ODELFIT Regularisation A B TS 
EREFN Levitt energy refinement B A TS/LP 
DISTANG Protein geometry B B BG 
RAt·1A Ramachandra plot 

, .' 
BALUPLOT Balusubrananian plots of ~~ ' 1!J A C 1S 

emu 1l r~olecule CRYS"rALS Small m~l~cule package A A IT 
(Oxford) 
SFLS Structure factor least sq~ares 

~lULTAN ) 01 rect methods A A IT 
YZARC ) C B IT co 

SFFP Classical structure,factor/Fourier program C B PL 



FUNCTION PROGRAM NAME BRIEF DISCRIPTION . IMPi..EMEN1ATION DOCUMENTATION RESPONSIBI LITV 
STATUS STATUS 

Molecule Fitting EZIFIT ) McLachlan's programs A C IT/LP 
ROTPROG) Least squares fitting of 2 mt;ccules 
BITFIT) Rotates coodinates A C IT/LP 
BITSEC ) Least square fitting 

Plotting C C IT 

Rotation Function DLM Crowther's Rotation Function A B IT 
AUtlN Converts to spherical A B IT 
FRFSUM Rotatiot1 map A B IT 

Ti~anslation 
Function TRANSFN Crowther Translation function B C IT 

Phase 
Eecomb'j na tion COMBIN Recombines two sets of phases using 

A,B,C,D coeffts. A B TB 
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NOTES: 

Implementation status 

A - No known imperfections in Daresbury implementation 
B· - Working with some deficiencies 

C - Not yet working at Daresbury 

Documentation status 

A - Accurate machine readable documentation 
B - Dor'.:::;entation not machine readable or has imperfections 
C - Back-of-envelope documentation or nothing 

Respons ibil ity 

The initials of people who know atout the use or who have \'Irit 'cen 
the prcgram". 

Initials 

A.B. 
T.S. 
B.G. 
L.P. 
E. D. 

+ Rutherford 

... Tony Berraston' 
Trevor Sewe 11 
Barry Ge 1 atly 
La\'Jrence Pearl 
Eleanor Dodson 

J.H. J. Helliwell A.W. A.J. Wonacott J. W. John Watson A. M. Andy ~~orffe\'I 
1. T. lan Tickle T.B. T. Bhat 
D.M. David Moss P.L. P. Lindley 
K.A. Kevin Adolphe 
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DEFIIHTION AND DESCF:IPTlON Of: ' j,j{i2' FORf,tiH - Alan \.]onacott and T N Bhat 

IT IS PROPOSED TO INTRODUCE A GENER~L FORMnT FOR REFlEXION DATA 
WHIC H WILL EUENTU~lLY 8E USABLE WITH ALL PROGRANS CONCERNED WITH:-

~ SC~LING AND MERGING OF O~T0 
B CONPUT~TIONS OF R F~CTORS, DIFFERENCE FOURIERS ETC. 
r A,RUJIVlNG OF DAT~ 

A SET OF RuUTINES 0TLL SE PROVIDED FOR READING AND WRITING OF THESE 
FIL.ES WHICH WILL BE INCORPORATED IN THE STANDARD PROGRAMS AND MAY BE USED 
IN ANY FUTURE ,CoR'CIGF:ANS THiH ,l~RE Ni?J HEN. 

FILES WRITTEN IN 'NP2' FORMRT WILL CONSIST OF:-

1) FI.\'[O LENGTH RECO,>;"DS' - ri'ECFN=FB, LF.:ECL=2N 

!.JHEF:E N .r s ,:)i'{'l PI~iS I TT VE I NTEGEF: DETERN WED 8\.' USER OR Ci~LLI NG PfWGF:AN 
THE RECORD LENGTH WHEN WRlTING ~ FILE IS DETERMINED BY THE C~lLING PROGRAH. 
IN F.'EHDING FILES'., THE .I;:ECDF:D LENGTfI 1::: READ FfWN THE FILE. 

2) ~LL UALUES IN A RECORD ARE STORED ~s 2 BYTE INTEGERS. 
A 'COLU~m NUN2ER' M IS DEFINED S~;H TH4T INFORMATION IN BYTES 
2fof-i AND 2N IS HEFERPED TO IN ,:iN)" f;,'ECOF'O. 

3) IN NORNN USHGE THE FINST Tf-i,r;Ef COLUNHS UILL CONTRIN H .. /::'.,L 
ALDIOUGH TUERE IS NO RESTRICTION ON THE CONTENTS OF ANY GIVEN COLUMN. 

4) FILES NILL N0RNHLLY SORTED ON THE FIRST THREE COlUNHS. FOR THE 
PURPOSES OF SCALING 0ND MERGING OF DATA SETS, COlUMNS 
4 AND 5 WHICH 01LL CONTAIN HISYM (FLAG FOR Fl~L OR PARTIAL RE~LEXION + 

CODE FOR S'i'NNETF."/ ClPERATION TO TRRNSFOF:N TO ASy'NNETPIC UNIT OF RECIF'ROC{JL SPACE) 
.IXL (SERIAL NUMBER HSSOCI~TED NJTH OATH FRON A PARTICULAR FILM OR CRYSTAL) 

I~F..'E.· ALSO BOF:TEO. 

HIE RECORDS CONTAINED I.JJ THIN A FILE CRN BE OF THREE TYPES . 

TITLE f':ECOP[I 

HERDER RECORD 

Or:1 TH F.'fCOF:D 

TITLE F:ECORD 

THIS E{MBLES A USER TO AS'S'OCI H Tf i~ TI TLE fliW AWl RELEUMIT CONNENTS 
NITH EACH OAT0SET. THE NUMBER OF BYTES OF TITLE INFORMRTION 7H~T IS INCLUDED 
WITH A PARTICULRR GRTHSET IS CONTROLLED BY THE USER.IT IS WITHIN THE RnNGE 

2-800 BYTES. IF MORE THA~ ONE TITLE EXISTS IN A pnRTICULnR DA7~SET 
(FOR EXAMPLE IN H MERGED D~TASET) THEN THE SUM OF THE LENGTHS OF ALL 
THE TITLES CANNOT EXCEEO 8@B BYTES , 

IF NORE TH~N 80B BYTES OF TITLE INFORMATION IS ENCOUNTEREU IN 
'READ MODE' THEN RE~DING OPERATION IS NOT INHIBITEV, BUT 1HE 
EXml~ TITLE IfirCIi?t1nTIOf./ IS lGt/OPEO. 

IN 'JJF:1TE foIDOE' ., ONU' 800 B,"rES OF TI TLE RRE ).Jp I TTEN OUT. 

COLUMNS 1,2 AND] OF E0CH TITL[ RECORD ARE ZEROS , 
COLUMN 4 f0NTRINS OATRSET SERl~L NL~9EP 
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COLUNN 5 C:ONTAItlS ,I1N IHDIUIDW·)L TITLE 'SE(JUENCE Nl!l!tE.R. 
T!-IE RUlfiINDEP OF THE f.-:ECOPD C(iNTI~lNS TITLE II/FORNinIOl1. 

... ,~ COLUNN 2 .:I 4 ~, 6 -- - - -------
SEO . NO. 

[t [I 0 SE"-' . NO. 1 TJTLE OF 
[t [I 1;1 SEF.' , NO , .... DOUlSET C-

0 [t O (:·c h' 
.... ' L. ~ . 1-10. :3 

1:1 0 1:1 SEF.' , NO 4 

THE SEF.:Jr:iL I-IUNBEP {.Ii='Pf{.lfdNG I!I COLUNN <1 IS' USED TO JUENTIn' THE 
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n TLE CORF:ESPO!·JU ING TO E:'(iCH SET OF Oli TH NI-IENE!.IEF: ONE DE(iL.E; j.JT rH NH'GED O,Hf)SETS. 
THE SEOUE/·fCE NUt'fBE,r;.' IS NODE USE OF IN tHE F.'ff4SSEN8L'r' OF TI TLE INFOF?NiH IOII. 

THE POS I n ON OF THE SEe hiL f·/UNB E;'" Cf.II·/ fiE NO/lED LEFT OR t? I CHT 1 f·/ ,4 
RECORD BY ~ USER IF HE WISHES TO DO SO. FOR EXANPLE, ONE NAY NISH TO SOPT 
IN COLUNN 5. TI--!::t-i SER.! fii. NO. SHOULD rE NOU£O 70 COLL/NU (.. 

THE SUBROUTINE WRITING THE TITLE WILL AUTOMRTICRLLY ADJUST THE REMAINING 
COLUNNS If-t CASES J.l1-iEF:£ USEl'.; hL TEF:S THE POSI TI ON OF' TI·IE SUd Ai.. NUNBER. 

mE PUPPOSE OF T/-IIS RECOF.:U IS TD Eih~BLE fl US-Efl' TO' !"!SSDChiT£ EACH 
COLUMN OF THE DATASET WITH SOME SUIT~BLE HBB2EUI~JED N~NE OR SYMBOL. 
(' EG'. OGSEP(lED ;:'1{;:r'L! TUOE B~J 'FO' [IF,: i ;:-OFS") THEN':::ONE OTl---!Ef,' FF:OGI?HN NPKl !·ID 
USE OF THE D~TnSET CAN DECODE THESE SYMBOLS OR NAMES AND DETERMINE THE 
CIJLUiHI NUNBE.::::" ~f,:'nfo! NW Ut DH TH S-HC:UI. D BE E,:'i'F:/~CT£D. 

THE STRUCTURE OF THESE RECO?DS IS IDENTICAL TO THAT OF TITLE 
RECClPO::; E,\'CEPT ThHT THESE PECGPUS ;-}()UE '1 ' IN COLL/IotH :3 FO!? IDENTIFICATION. 
IN ADDITION BLANKS ARE USED ~S S-EPHR~TORS BET~[[N S-YMBOLS. 

DATA r;,EC-O~'D 

TifESE RECOF:DS COf-IT.o:HN THE NUNERIC'.4L INFOFJ1ATION CDOED ~S· 
mOo-BYTE HITEGEF:S. AS N IrH TI TLE ,f::'ECOr;.'os, THE'!' flH!.iE H SEP I LiL 
NUMBER AssrCIATED WITH THEM IN THE SAME COLUMN AS THE TITLE RECORD . 
COLl/tHIS F'F.'fCEEDI,'jlj THAT FOP niE SEPUii. NUNBER lHn' ONL'r' CDNTMt-I 
POSITIVE INTEGERS GREATEF.' THAN 1. 

THUS FeR REFLEXION DAT~SETS WITH H,K,L COOED IN THE FIRST 
THF.'EE COLUNNS IT IS NECESS.R,I;,",-' TO BIAS H.,k' imD L NITI-I A PDS'ITIUE 
NUi'lBER (EG. 512.') SO THPI T CHARACTER NonE SOPT HlG C{H" BE USED 
WITH THE IBM SORT/MERGE PACKAGE. 

If-/FOF:N,i.'iTIOI·/ FO,!;: A PPPTICULAt( (h'/<"L,; IlALUE C'/iN EXIST /)S fl 
SINGLE RECORD OR MAY EXTEND TO MULTIPLE RECORDS WHICI-I NUS7' 
THEN H,4UE DIFFEF..ENT SEF:IAL !fUNBEF:S. 

SUBROUTINES WILL BE PROVIDED FOR:-

A) WRITING TITLE HND HEADER RECDPDS. 
B) FOR THE READING AND PEASSEMBLY OF TITLE ~ND HE~DER RECORDS. 
C:,) FOF: F.:EAUIf-lG AliO JDENTIF'/ING THE COLUNN CO/;:i;'ESPOf·!D [NG TO 

A PARTICULAR HEADER SYMBOL. 

ADDITIONAL SPECIAL RECORDS 

IT WILL BE ~OSSIBLE TO !N~LU0E ADO!TIONnL RECOPDS FOR SiORING 
INFORM~TION SUCH LWlT CELL DIMENSIONS; THESE RECORDS WOULD SE 
TF.:EIITEf.; IN ,·,tuC.L! THE Sfi:"iE N~iN;"!£:F' !jS TITLE OpE/F/fUr:),:' ~:ECO~[:';. 

SUGGEST IONS .'6 TO mE T','PfS or £.\'H-'H 1t-lFOli'foi,HION 
F;£O/.l I Pr:.-V !,iijIKD SE USEFUL. 
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Pella l~achin nareshury Laboratory 

A Least Squares refineeent pro~rao bnscd on the 

Isac1cs-A~arwal method using fast fourler tnmsfona techniques has 

been obtained frcm Eleanor Dodson at York University. Originally 

there t ... ere different progran versions for different space groups, 

and for different size problens. The versions for different 

amounts of core hcl'le no\v been cor:lbined - the user requests a IoJOrk 

array size with a data card and the progrma automatically extends 

to this size and allocates arrays. l~ are tryin~ to simplify the 

vprsions needed for different space groups. 

1. rhe version for space group 92(P4/2,2) has been 

implcf,lented ;"!'1d tested on the rml co~putel· and is now available. 

2. Sioilar changes uill now be made to the co~es for space 

grrHlps 2{P-I). 4(P2,)' 19(P2,2,2,), 152(P3,2I), ann tests \>Till be 

run if test data are ,-lvailable from York. he do not forsce 

fur ther problens pith tl,le!Je additional space groups. 

The pro?,r,H11 (for space eroup 92) can be accessed usinG the 

clist PC.CLIST(SFRF92). He hope to dOCU',1cnt this \,'ork both on 

paper and on the conpnter in the near future. Mean~lile please 

contact myself or }:lke Elder at the 

(0925-65000 ext 528) if you have any 

refinc~cnt program. 

Daresbury Laboratory 

queries regarding this 
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Distribution 

If you are r eadi 9 someone else ' s copy of this Information 

Quarterly or if you knml of someone who is not on the distribution 

list but should be, plea se fill in and return the form below . 

To : 

Pellet Machin 

Daresbury Laboratory 

Science Research Council 

Daresbury 

Warringt.on 

WA4 4.~D 

Please add me to the distribution list for subsequent issues of 

Information ~arterly for Protein Crystallography. 
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Address 
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