






































































data. Because of a very complex interrelation of these factors the 
models were analysed without classifying them into groups, we 
only separated refined structures from the unrefined ones. 

The first 99 files were picked up from the available PDB 
version. Upon removal files with RNA structures, with incomplete 
models, with unrefined and partially refined models, etc, the 
errors �<�~�d�>� of bond lengths were analysed for the rest of 50 files. 
Other stereochemical values were not analyses so thoroughly 
althouh it was noted, for example, that errors in bond angles were 
distributed roughly as in bond lengths. 

Other 4 models were excluded intentionally from the 
analysus: two of them had very large average errors, �<�~�d�>�,� of 
about 0.16A, and for the other two the large maximal errors, 
�~�d�m�a�x�,� exceeded lA. 

An analysis has confirmed that the average errors �<�~�d�>� are 
small enough both in refined and in majority of unrefined models 
(Fig.1). However, 18 refined models, almost 40% of the total, have 
main chain errors �~�d�m�a�x� larger than o.lA and 6 of them have 
errors larger than 0.2A (Fig.2). When side chain errors are taken 
into account, the number of such models increased up to 30 and 9, 
respecti vely. Of course, it should be noted that some models 
including several un refined ones have perfect characteristics, both 
average (Fig. 1 ) and maximal (Figs.2,3). 

The analysis which has been carried out shows that special 
efforts should be undertaken during refinemet to avoid large 
stereochemical distortions. For example, the refinement complex 
FROG (Urzhumtsev et aI., 1989) provides a user with a histogram 
of distribution of different stereochemical characteristics but not 
with only average values. 

Thus, the selective analysis of PDB files has revealed some 
PDB models with unrealistic stereochemical parameters. That is 
why one should be careful when dealing with macromolecular 
models. As a preventive step it will be very useful to ask the 
authors to publish not only the average but also the maximal 
distortions in macromolecular atomic models described. 

Addition in proof : when the paper has been prepared (September 
1990) for publication the author was informed that the similar 
work has been done by Dr. M.Basharov, Institute of Biological 
Physics, Pushchino. 

References 
Bernstein, F.e., et al. (1977) 1.Molec.Biol., 112, 535-542 
Urzhumtsev, A.G., Lunin, V.Yu. & Vernoslova, E.A. (1989) 

1.Appl.Cryst., 22, 500-506 
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PROCHECK: A program to check 

the stereochemical quality of protein structures 

Roman A Laskowski(l), Malcolm W MacArthur(l,2), 
David S Moss(2), & Janet M Thornton(l) 

(1) Biomolecular Structure and Modelling Unit, Department of 
Biochemistry and Molecular Biology, University College, Gower Street, 

London WC1E 6BT, . England. 

(2) Crystallography Department, Birkbeck College, Malet Street, 
London WC1E 7HX, England. 

We have developed a suite of programs called PROCHECK which provides a 
detailed check on the stereochemistry of protein structures. It is of 
use not only for checking protein structures in the process of being 
solved, but also for checking existing structures and those being 
model-built. 

The input to PROCHECK is a coordinate file in the standard Brookhaven 
format. The checks applied include the various stereochemical parameters of 
Morris et al. (1992), together with an up-to-date set of standard bond 
lengths and bond angles (Engh & Huber, 1991). 

The outputs produced by PROCHECK comprise a number of plots and a detailed 
residue-by-residue listing. The plots clearly show how well the structure 
compares with well-refined structures of the same resolution, and how good 
the stereochemistry is on a residue-by-residue basis. The plots are output 
in PostScript format, so can be printed off on a PostScript laser printer 
or displayed on a graphics screen if you have the appropriate software. 

The source code and operating instructions are available from the authors, 
free of charge to academic institutions. The programs are supplied with 
script files for running on unix operating systems, and command files for 
running under VAX VMS. Requests for the programs can be made by post, or by 
e-mail to roman@uk.ac.ucl.bioc.bsm. 

References 

Engh R A & Huber R (1991). Accurate bond and angle parameters for X-ray 
protein structure refinement. Acta Cryst., A47, 392-400. 

Morris A L, MacArthur M W, Hutchinson E G & Thornton J M (1992). 
Stereochemical quality of protein structure coordinates. Proteins, 12, 
345-364. 
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FAN 
Scalar Field Analysis 

FAN is a utility program especially useful in crystallography research. FAN was developed at the USSR 
Academy of Sciences especially for studying lattice functions which depend on three variables such as scalar 
fields and three dimensional distributions. FAN is the first microcomputer program of its type to let you 
display functions by isolines in two-dimensional sections of real physical space. Using FAN you can inter­
actively explore the structure of your function by changing perspective or scale. FAN also lets you map 
functions in space by periodicity and display functions defined in oblique coordinate systems. 

FAN works by letting users graphically explore fucntions. In the FAN graphical interface you can 

~ change the set ,of displayed isoline sections, 
~ change the scale values and viewing frame position, 
~ control the colors of the displayed isoline sections, 
~ view function sections in any orientation, 
~ remove, replace or add single isoline sections, 
~ magnify or reduce of function images. 

FAN has built-in algorithms to process very large data sets and it can convert ASCII and binary data files 
to its own compact file structure. 

FAN was written by Drs. E.Vernoslova and V. Lunin, of the Research Computing Cent er, Academy of 
Sciences of the USSR. 

IBM PC or compatible; 
DOS 3.3 + ; 512K RAM; 
Herculesj jEGAjVGA; 
Math coprocessor. 

Cost: $99 
Site license: $195 Cb 

Editedby 
Jcffrey A. Millstein, 
Applied Biomathematics 

Available from: Exeter Software, 100 North Country Road, Setauket, New York 11733, USA. 
Phone: (800)-842-5892 or (516)-751-4350. FAX: (516)-751-3435. 
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F F T 

Discrete Three-Dimensional Fourier Tl -ansfol III 

FFT (Fast Fourier Transform> is a convenient tool {ew cc:\lcul.~ t irlg 

discrete three-dimensional Fourier transform in 

FFT enables you to calculate Fourier and Pattet-son 

difference Fourier and difference Patterson syntheses in ~ several 

formats. Program has a user-friendly interactiv~ regime for 

of all necessary parameters. FFT can cal cuI ate SYI1-f:hE's i. re; 

space crystallographic group, in any crystallographic 

orientation. The missing of structure factors 

when synthesis is calculated. 

1 

1=0 Coefficients are calculated 10~ 
,. __ ... n-:r. .. .,. ,. ... "'itiii'itii ......... p ..... :..""., ............. _ .. ~ 
:::::~:::7..u;:;"'UCU : .... '" .... c.u.:::::::08: 
forF-values min 34.4958 

mlllr 4674.51 

Ior'.val~ min -3.13100 
mu 3.14l.59 

4---+----+-+h 

1 Do you war« to tel'ID.inate 
the program? 

Iyes ... 

-tt-:-i--I--1r.i~ k 

Wait a time, pleao;e. 

- .~ 

Requi.remenls: :rBM pc or PS/2 compali.ble, DOS .3", ~12K RAM, (JI ,.1 

EOA,VOA or Hercules monochrome gl-uphi.cG llI o nltor. 

input 

FFT was ~'I)ri tten by E.A.Vernoslova of the Pushchino Computing 

Center of the Academy of SCiences, USSR, and is one of the 

FROG-series of crystallographic IBM PC compatible programs. 

36 



CAN 

Comparative Analysis of Three-Dimensional Functions 

CAN is a microcomputer program especially useful In 

crystallography research, designed for visual investigation . 

independently or at a time images of three objects: 

- two lattice scalar function depending on three space variables; 

- a protein molecule's atomic model. 

The analyzing function is performed in the form of the set of 

function values calculated at the points of a grid in three 

dimensional space. The atomic model is determined by a set of 

atoms coordinates and displayed as s sceleton model's projection 

into the screen, where atoms are presented by globules and 

chemical bonds - by segments. 

CAN makes it possible: 

to display at the screen the picture of the specified 

isolines in the one chosen section or in a number of sections; 

- easy change the set of displayed sections (add/delete/replace); 

- to change the scale of the picture (to "magnify" / "diminish" 

desired fragment) and move the frame into the desired region; 

- easy vary the set and colours of displayed isollnes (to change 

isoline levels for any values); 

- to determine relative coordinates of any point of the screen; 

- to depict a function by sections along any of coordinate axes; 

- to display the skeleton model at the screen; 

- to move and to rotate the model's image as a rigid body with 

respect to the analyzed main function. 

Requirements: IBM PC or PS/2 compatible, DOS 3+, 512K RAM, EGA 

or VGA grahpics monitor. 

CAN was written by E.Vernoslova and V.Lunin ,Reseach Computing 

Center, Academy of g"iences, Pushchino, Moscow Region, RUSSIA, 

and is one in FROG-series of crystallographic IBM PC compatible 

programs. 
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3rd European Workshop on crystallography 
of Biological Macromolecules 

Como, May 24th - 28th, 1993 

Under the auspices of the European Science Foundation Network on Crystallogt"olphy of Biological Macromolecules 

ORGANIZERS 
T. Alwyn Jones (Upssala - Sweden) 
Paola Spadon (Padova - Italy) 
Giuseppe Zanotti (Padova - Italy) 

PURPOSE AND ORGANIZATION OF THE WORKSHOP 

The workshop is the third of a series of meeting held in Como every two years. It will be open to 

about 150 participants and will focus on the application of X-ray crystallographyc methods to the 

study of proteins and nucleic acids, with emphasis on the latest developments. Experimental and 

computing methods, but also new interesting structures will be discussed. The participants of the 

workshop are encouraged to propose titles for a contribution. 

LOCATION 

The workshop will be held at the Centra di Cultura Scientifica "A. Volta", Vi11~ OImo, lake Como, 

Italy. Villa OImo is located near the Swiss-Italian border, at 10 minutes walking distance from the 

centre of Como. Como can be reached comfortably by train (30-40 min. from Milano; 3-4 hours 

from ZUrich and Basel) or by car via the A9-E36 motorway. 

APPLICATION 

Applications. including a short c.v., proposed titles for scientific contributions and any additional 

relevant information should be sent before january 1~ 1993 to: 

Prof. Giuseppe Zanotti 

Dip. Chimica Organica 

Via Marzolo 1 

35131 Padova, ITALY 

tel. (49)831229 or 831327 - fax: (49)831222 

E-mail: COMO@PDCHOR.UNIPD.IT 

Further information will be provided to the applicants. 

ORG~SADD~S~: 

Prof. T. Alwyn Jones, Dept. of Molecular Biology, Biomedicum Centre, Box 59, S-75 124 Upssala, Sweden 
Prof. Paola Spadon, Dipartirnento Chimica Organica, Universitil di Padova, Via Marzolo 1,35131 Padova, Italy 
Prof. Giuseppe Zanotti, Dipartimento Chimica Organica, Universitil di Padova, Via Marzolo 1,35131 Padova, Italy 
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CCP4 OVERVIEW 
in relation to programs for protein crystallography 

STAGE 1: data acquisition 

OSCll..LATION DATA 

film or image plate 

AREA DETECTOR DATA 

FAST or Xentronics 

LAUEDATA 

DIFFRACTOMETER 

ST AGE2: data processing 

Initial corrections e.g., L.P. applied. 

Output file contains a single record 

for each observation. 

Use programs such as: 

ABSCALE (MOSFLM olp) 

ABSURD (FAST olp) 

ROTAPREP (multivarious o/ps) 

to prepare an MTZ multi-record file. 

SORTMTZ 

ROTAVATA 

AGROVATA 

TRUNCATE 

Produce a scaled, merged MTZ file 

containing h k 1, F, sigF 

STAGE 3: decision 

Either: 

Data merging preparatory for 

MlR phasing, mutant inspection etc. 

Or: 

Matching amplitudes to a model 

e.g., molecular replacement 

refinement 



~ 

Mui'(iple Isomorphous Replacement (MlR) Structure Solution 

1) Find heavy atom sites 

a) Solving Patters on for [rrst derivative to give major site(s): 

Native-Fs.mtz 

Deriv-Fs.mtz 

Nat-deriv.mtz 

::;. CAD >" 
Put all available 

derivatives together 

with anomalous 

differences 

b) Use Direct methods to find site(s): 

SCALBIT >-
scale Fnat and 

Fderlvs and assess 

quality 

BAVBCS 

generates expected 

vectors from coordinates 

SBBLX 

HULTAN 

2) a) Heavy atom refinement VBCRBF, HBAVY-KTZ 

FFT >" 
Calc. diff. 

Patterson map 

(Checking Patterson:) 

PBAKSEARCH 

t 
PLUTO 

to plot interesting 

sections 

~ 

b) Heavy atom refinement and phasing HLPHARB Several options for heavy atom refmement and phasing 

Maximum Likelihood PHAsing 

and REfmement 

3) Difference Fouriers to find new heavy atom sites in first and other derivatives 

PPT ---==>":. PBAKSEARCH --i"~ PLUTO 

calculate difference maps 

4) Back to calculate and check Pattersons for other derivatives 

[It is advisable to do the same procedure starting with a different derivative to check for errors or bias; do try to start on the same origin.] 
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MOLECULAR REPLACEMENT 

a) Detection of non-crystallographic symmetry 

using Crowther's FFT rotation function 

Na t i ve - F s • mt z ~ ALMN ~ Run trials with different 

POLARRFN ranges in integration sphere 

and resolution limits 

b) Crowther's cross rotation function: 

:> (6,1\1) an!les for 

location of molecular 

symmetry axis 

-....;;:>:. RFPLOT 

Native-Fs.mtz 

~ 
Model.brk :> L:IM:ITS or >- estimate PI -~>-~ SFALL -- Model-Pl.mtz ~ ALMN ~ ~ 

coordinates of M:INL:IM 

model structure find dimensions 

of model 

molecule 

c) Translation function:* 

cell dimensions 

of model mux. 

dims. and radii 

of rot 

calc. structure 

factors in PI cell 

for model 

/ (MERLOT) 
selected radii and (XPLOR) 

resolution ranges (AMoRe) 

Model.brk ~ LSQKAB 

coordinates of I ~ Model-Rot .brk ~ SFALL --....;;::>~ CAD ~ TFSGEN ~ FFT 

model structure 

rotation matrix 

from b) 

d) Checking results: D:ISTANG 

checking for bad 

symmetry contacts 

calc. structure 

factors of model 

in P! cell 

Rigid body refinement 

(XPLOR) 

calc. relative 

phases for all 

symm. hk.l 

TFPART 

or 

RSEARCH 

(phased translation 

function) 

(a,~,y) 

rotation 

angles 



i!:l 

COMBINATION OF PARTIAL STRUCTURE AND ISOMORPHOUS PHASE INFORMATION 

Nat-MIR.map ~ FRODO ~ 

I :MmOOcl 
(MlR-phases obtained 

using) 

MLPBARB 

--->~SFALL Preliminary refmement 
(SFALIJPROTINIPROLSQ 

XPLOR 

------~;.. SZGKAA ----..;;;;;;:.. FFT 

calculate Fc alpha-c 

TNT) 

combine alpha-c's 
with Hendrickson­
Lattman phase 

probabilities 

calculated 
using 

MLPHARB 

new map 
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REFINEMENT AND DIFFERENCE ELECTRON DENSITY MAPS 

a) Cycles of restrained least-squares structure factor refinement (Hendrickson-Konnert) 

Native-Fs.mtz '" 

. ~ SFALL 

/ calculate gradie~ 
/' for X-ray refmement ~ 

last"YCle.brk~ ~ 

Native.diet !> PROTI:N 

b) Difference map generation 

restraint preparation 

for H.K. refinement 

Crystallographic context 

included 

PROLSQ 

refinement (H.K.) 

+ 
nexteyele.brk 

--mode1.brk ;> SFALL ~ Native-SF .mtz ~ FFT --~;.~ EXTEND ;;iii"""""" MAPBRI:CK 
;f new Fc and a calc. 3Fo-2Fc map 

Native-Fs .mtz c Fo-Fc etc 
Fo scaled to Fc . 

select grid volume to cover 

molecule rather than 

l etricuni

' 

(use minlim to find 

bounds of molecule) 

MAP PAGE 

\ 
o 
FRODO 



Main, supported CCP4 programs 

This is the list of main supported CCP4 programs. For each program the 
name is given of the person to contact in the case when expert advice is 
required, this person is not necessarily the program author. 

1. ABSCALE- film and image plate scaling. 
Andrew Leslie, MRC, Cambridge. 

2. ABSURD- initial processing of FAST intensity files from MADNES. 
Phil Evans, l\IRC, Cambridge. 

3. AGROVATA, ROTAVATA- scaling data in batches . 
Phil Evans, MRC, Cambridge. 

4. ALMN- Crowther's rotation function using FFT. 
Eleanor Dodson, York University. 

5. ASC_2_P84, P84_2_ASC- converts ASCII file to PLOT84 type 
meta file and reverse. 
Peter Daly, ESRF, Grenoble. 

6. BAVERAGE averages temperature factors over mam and side 
chain atoms. 
Eleanor Dodson, York University. 

7. CAD- collecting assorted reflection data. 
Eleanor Dodson, York University. 

8. COMPLETE- produces statistics on completeness of the data set . 
Andrew Leslie, MRC, Cambridge. 

9. CONTACT- calculates various contacts in protein structure. 
Peter Brick, Imperial College, London. 

10. COORD_CONV- intercollverts various coordinates formats . 
Eleanor Dodson, York University. 

11. DISTANG- calculates distances and angles in protein molecule. 
Peter Brick, Imperial College, London. 

12. DUMPRESO- more elaborate then MTZDUMP display of con­
tents of the MTZ file. 
Sandra McLaughlin, EMBL Outstation, Hamburg. 

13. ECALC- calculates normalised structure amplitudes . 
Ian Tickle, Birkbeck College, London. 
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14. ENVELOPE- generates a molecular envelope to use in solvent flat­
tening. 
Andrew Leslie, MRC, Cambridge. 

15. EXTEND- extends the map to cover the specified volume of the 
unit cell 
Phil Evans, MRC, Cambridge. 

16. F2MTZ- converts a formatted reflection file to MTZ file. 
Eleanor Dodson, York University. 

17. FFT- crystallographic fast Fourier transformation. 
Eleanor Dodson, York University & Phil Evans, MRC, Cambridge. 

18. FFTBIG- crystallographic Fourier transformation in real memory. 
Eleanor Dodson, York University & Phile Evans, MRC, Cambridge. 

19. FHSCAL- scalling derivative to native data by Kraut's method. 
lan Tickle, Birkbeck College, London. 

20. FLATMAP- use molecular envelope to flatten solvent regIOn of 
electron density map. 
A. Leslie, MRC, Cambridge. 

21. HEAVY-heavy atom refinement and phasing program. 
lan Tickle, Birkbeck College, London. 

22. HKLPLOT- plots a section of reciprocal space using reflection file. 
Eleanor Dodson, York University. 

23. ICOEFL- scalling of multiple Fc (or lc) to Fobs. Phil Evans, MRC, 
Cambridge. 

24. LCF2MTZ- converts an LCF reflection file to MTZ one. 
Sandra McLaughlin, EMBL Outstation, Hamburg. 

25. LSQKAB- opimises fit of atomic coordinates from two data sets. 
Eleanor Dodson, York University. 

26. MAPEXCHANGE- converts binary map file into ASCII one and 
reverse. 
Phil Evans, LMB, Cambridge. 

27. MAPSIG- print statistics on signal/noise for translation function 
map. 
lan Tickle, Birkbeck College, London. 

28. MAPTONA4- converts binary map file to na4 format and reverse . 
lan Tickle, Birkbeck College, London. 
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29. MLPHARE- phase calculation and refinement . 
Eleanor Dodson, York University. 

30. MTZ2VARIOUS- makes ASCII reflection files from MTZ file . 
Eleanor Dodson, York University. 

31. MTZDUMP- displays the contents of the MTZ file. 
Sandra McLaughlin, EMBL Outstation, Hamburg. 

32. MTZTONA4, NA4TOMTZ- tranforms MTZ file to transferable 
ASCII file and reverse. 
lan Tickle, Birkbeck College, London. 

33. MTZUTILS- reflection data file utility program. 
Kim Henrick, MRC, Cambridge. 

34. OVERLAPMAP- calculates the correlation coefficient or overlap 
between maps. 
Eleanor Dodson, York University. 

35. PDBSET- various useful manipulations on coordinate files . 
Phil Evans, MRC, Cambridge. 

36. PEAKMAX- search for peak in the electron density map . 
Phil Evans, LMB, Cambridge. 

37. PLUTO- plots molecules end electron density maps . 
Kim Henrick, LMB, Cambridge. 

38. POLARRFN- fast rotation function in polar coordinates . 
Phil Evans, LMB, Cambridge. 

39. PROLSQ- structure refinement. 
Eleanor Dodson, York University. 

40. PROTIN- prepares file with restrains for PROLSQ . 
Eleanor Dodson, York University. 

41. PRMAP- prints sections of electron density maps . 
Phil Evans, LMB, Cambridge. 

42. REINDEX- reindex MTZ reflections file. 
Eleanor Dodson, York University. 

43. ROTAPREP- produces multirecord MTZ file. 
Eleanor Dodson, York University. 

44. ROTMAT- interconverts CCP4/MERLOT /XPLOR rotation an­
gles. 
Eleanor Dodsoll, York University. 
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45. RSEARCH- rfactor search. Eleanor Dodson, York University. 

46. RSTATS- scales two data sets. 
Peter Brick, Imperial College, London. 

47. SCALEIT- various (including anisotropic) derivative and native 
scaling. 
Eleanor Dodson, York University. 

48. SFALL- structure factor calculations using FFT. 
Eleanor Dodson, York University. 

49. SIGMAA- phase combination. 
Eleanor Dodson, York University. 

50. SORTMTZ- sorting MTZ file. 
Peter Daly, ESRF, Grenoble. 

51. SURFACE- molecular surface calculations . 
Kim Henrick, MRC, Cambridge. 

52. TRACER- reduced cell calculations . 
Kim Henrick, MRC, Cambridge. 

53. TFFC- translation function. 
lan Tickle, Birkbeck College, London. 

54. TRUNCATE- truncates reflection data. 
PhiI Evans, MRC, Cambridge. 

55. UNIQUE- generates uniq'ue reflection data set . 
Andrew Leslie, LMB, Cambridge. 

56. VECREF- vector space refinement of the heavy atoms. 
Ian Tickle, Birkbeck College, London. 

57. VECTORS- generates Patterson vectors from atomic coordinates . 
PhiI Evans, LMB, Cambridge. 

58. WATERSORT- assign waters to nearest protein atoms . 
PhiI Evans, L1\'1B, Cambridge. 

59. WATERTIDY - rearanges water position. 
Eleanor Dodson, York University. 

60. WILSON- makes Wilson plot. 
Eleanor Dodson, York University. 
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Miscalleneous and unsupported CCP4 programs 

1. ANGLES- bonds and dihedral angles from Diamond and PDBfiles. 

2. AREA- solvent extended accessible area. 

3. AREAIMOL- solvent area and symmetry related molecules. 

4. AXIS SEARCH- changes axis and cell. 

5. BPLOT- plot average B factors along the chain. 

6. BRKSORT- sorts atoms within each residue in PDB file. 

7. COMPAR- comparison of coordinates. 

8. DERIV - calculates gradients from the difference electron density 
map. 

9. DIFAREA- compares solvent accessibilities on two data sets. 

10. DIFRES- compares two files of atomic coordinates in PDB format. 

11. HASSP- Patterson search program. 

12. HAVECS- generates Patterson vectors from atmom coordinates. 

13. HBOND- calculates possible main chain H-bonds. 

14. HELIXANG- distances and angles between helices. 

15. LIMITS- calculates limits of X,y,z values for a given set of coordi­
nates. 

16. MAPSTAMP- writes MAP and machine stamp into map file. 

17. MAPBRICK- prepares bricked maps for MRC FRODO. 

18. MAPCONT- contours density map in brick format for MRC FRODO . 

19. MAPREPLACE- combines parts of two maps. 

20. MATHINGS- various operations on matrices from rotation func­
tions. 

21. MATROTS- changes matrices according to different programs. 

22. PDBROT- rotate PDB file to match RIBBON picture. 

23. PLTOUT- driver for POSTPLOT files. 

24. POSTPLOT- part of RIBBON. 
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25. REFORM- various on-line coordinates transformations. 

26. RESAREA- prints out solvent accessible areas for each residue. 

27. RIBBON- just RIBBON 

28. RIBROT- rotates RIBBON picture. 

29. SPLITD- splits protein in the POSTPLOT file iuto number of files 
which can be coloured in FRODO. 

30. SUPERPOSE- superposition of two molecules. 

31. SYMGEN- generates symmetry equivalents. 

32. VECSUM- program for automated Patterson solution. 

33. WATERAREA- solvent accessibility. 

34. WATPEAK- selects peaks from peakmax and puts them close to 
the respective protein atoms. 

35. XPLOR2PDB- changes atom format from XPLOR to PDB one. 

36. ZEROED- sets part of the map to zero. 
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· List of the CCP4 programs which are very likely to be removed 
from the distribution kit in the next release of the CCP4 

package 

1. ACCSA- accessible surface area. 

2. ATCONV- converts various formats to PDB. 

3. ATPEAK- takes peaks from PEAKSEARCH and finds atom in the 
atom file which are close to them. 

4. BAVSC2- as BAVERAGE. 

5. BRK2DIA- converts PDB to Diamond format. 

6. BRKMAT- adds MATRIX cards to PDB file. 

7. BURGESS- secondary structure prediction. 

8. CADPRO- process CAD4 data to be suitable for profile fitting 
program PROFIT. 

9. CONVRNXP- converts various formats to PDB. 

10. COORDSWAP- as above. 

11. COORD_CONV- as above. 

12. CROSSEC- caclulates f' and f" at different wavelenghts. 

13. DABS- smooths diffractometer absorption curves. 

14. DEG- linear decay correction to reference reflections. 

15. DIFFOP- argus diffractometer data processing program. 

16. MAP FORM- converts map to formatted version. 

17. MINLIM- calculates limits of X,y,z values for a given set of coor­
dinates. 

18. 02BRK- converts 0 type PDB file into standard one. 

19. PATVEC- generate Pattersoll peaks from atomic positions. 

20. PEAKSEARCH- just a peaksearch. 

21. RESECTION- changes order of axes in the map. 

22. RESLICER- as above? 
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23. SKEWBRK- applies matrix operations to PDB atom file. 

24. TIDYTEXT- John Camp bell text formatting program. 

25. XYZLIM- calculates limits of x,y,z coordinates for the given set of 
atoms. 

26. XYZ_MODIFY- transforms coordinates 
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Postdoctoral Research Positions 

for two years, to perform 

Fundamental Studies on Protein Crystal Growth 

One position is at Nijmegen University, The Netherlands 
Required: experience in crystal growth or solid state physics or chemistry 

Info: Prof. Dr. P. Bennema 
Laboratory for Solid State Chemistry, 
Toemooiveld, 6525 ED Nijmegen, 
tel.: 31-(0)80-653070 

The other is at Groningen University, The Netherlands 
Required: experience in molecular dynamics simulations 

Info: Prof. Dr. HJ.C. Berendsen 
Laboratory for Biophysical Chemistry 
Nijenborgh 4,9747 AG Groningen 
tel.: 31-(0)50-634323 /634320 

Information can also be obtained from: Prof. Dr. J. Drenth, 
Laboratory for Biophysical Chemistry, 
Nijenborgh 4, 9747 AG Groningen, 
tel.: 31-(0)50-634382; Fax: 31-(0)-50-634800 
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RESEARCH ASSISTANT 

A post is available in a multidisciplinary team studying physical 
properties of filamentous bacteriophages. These are simple nucleoprotein 
complexes that assemble as they extrude through bacterial membranes. The 
research of the team includes study of the following properties of the 
bacteriophage particle and its precursors in assembly: 

1. Structure and dynamics, using synchrotron X-ray fibre 
diffraction (with Dr C Nave at the SERC Daresbury Laboratory). 

2. Electronic and electro-optical properties using techniques and 
concepts developed to study organic polymers (with Dr R H Friend at the 
Cavendish Laboratory, University of Cambridge). 

3. Directed genetic modification to create defined changes in the 
properties studied under (1) and (2) (with Professor R N Perham at the 
Department of Biochemistry, University of Cambridge). 

Candidates should be trained in one of the physical or chemical 
sciences. Duties will include preparation and purification of 
bacteriophage for physical studies, and training in the necessary 
microbiological techniques will be given if required. Salary 12129-14359 
pounds per annum (under review). preliminary enquires may be directed to 
Dr D A Marvin, Department of Biochemistry, University of Cambridge 
( E-mail: UK.AC • CAM. BIO. MB1: : DAM4 ) 0 r to any of those named above. 
Applications, including a CV and the names of 2 referees, and marked 
"molecular electronics" should be sent to: Professor R N Perham, 
Department of Biochemistry, University of Cambridge, Tennis Court Rd, 
Cambridge CB2 1QW, UK. 
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