
Martyn Winn, STFC Daresbury Laboratory



1. CCP4 as a suite

2. Overview of CCP4 functionality

3. Future directions



Å~200 independent programs from a wide pool of developers

ÅThere may be several ways of doing a similar task

e.g. Molrep/Phaser, DM/Solomon/Parrot

ÅCommon routines placed in software libraries

ÅInfrastructure to guide user in applying programs



ÅPrograms only accessible via 

command line.

ÅTypically run via shell scripts.

ÅA crystallographic task requires 

chaining several programs 

together.

ÅHelped by the early adoption 

of standard file formats:

LCF Ÿ MTZ

PDB

CCP4 map



Åccp4i released 2000

ÅProgram scripts 

prepared by task 

interfaces

ÅConvenient access 

to program output

ÅManagement of user 

data into projects

Big step forward at the 

time !

Liz Potterton



ÅIncreasing sophistication of crystallographic programs

ÅDevelopment of software pipelines

Ásome intelligence, but also parameter scanning

ÅFaster computers to support pipelines

Crank

XIA2

MrBUMP

Balbes

Potential to do most of the work for you. But ...

Always those difficult cases

You still need to get to know your structure!



Model building

Refinement with Refmac / Shelxl

Validation with Molprobity tools 

(reduce/probe)

Indexing / integration

Laue group determination with 

Pointless ("QuickSymm")

Scaling with Scala

("QuickScale")



ÅMany ways to access the ~200 programs

ÅPrograms hidden by graphical interfaces or 

become components of pipelines

ÅCCP4 programs used by many 3rd party pipelines

Now look at available programs in more detail ...



Phase improvement /

Model (re)building

Data 

processing

Experimental 

phasing

Molecular 

Replacement

Model completion / 

refinement

Validation 

In reality, not such a simple pipeline ...



Images Ÿ unmerged MTZ file

ÅInspect images 

ÅIdentify spots and index

ÅIntegrate

ÅMosflm / iMosflm

Automation

XIA2

Multiple datasets Ÿ 

merged MTZ file

"semi-automatic" (describe 

experiment and go)

Andrew Leslie

Harry Powell

Graeme 

Winter



Identifying Laue group of data

pointless

Scaling and merging reflections

scala

pointless/scala can be called from iMosflm

Deriving structure factor amplitudes

ctruncate

I(+) / I(-) Ÿ F(+) / F(-) 

required for map coefficients, but intensities preferred for 

phasing/refinement

How good is your data ??

check for twinning, incorrect spacegroupassignment, 

anisotropy, translational NCS etc.

scala, ctruncate, sfcheck

Norman

Stein

Phil

Evans



Substructure

detection

Substructure

Phasing
Density

Modification

Model

Building

Raj Pannu

Heavy

Atoms

Afro/Crunch2

ShelxC/D

BP3 Solomon

DM

Pirate

ShelxE

Buccaneer

ARP/wARP



Other CCP4 phasing programs:

Mlphare-

Old but fast, still used e.g. in auto-Rickshaw

Acorn -

Ab initio structure determination using small starting structure 

(even randomly placed atom)

Requires atomic resolution, or artificially extended data

Oasis-

Dual-space direct methods for SAD/SIR

Phaser-

SAD phasing

Log-likelihood-gradient (LLG) maps to find additional anomalous 

sites

Alternate cycles of LLG completion and substructure refinement

Input anomalous atom sites and/or partial structure

Ý combine experimental phasing with MR

Eleanor Dodson

Randy Read



MrBUMP

SEQ
SHLVKCAEKEKTFCVNGG

ECFMVKDLSNPSRYLCKC

QPGFTGARCTENVPMKVQ

data

target sequence automation

pipelines

homologous structures 

positioned in cell

Ronan Keegan

Balbes

Fei Long



Automation pipelines link existing programs.

Alexei Vagin

Data analysis:

No. copies in cell, rotational/translational NCS

matthews_coef, molrep, polarrfn, sfcheck, fft

Model generation:

Find and edit homologous structures

chainsaw, molrep

MR programs:

molrep- also multi-copy searches, map and NMR search models, 

phased RF and TF ...

phaser- also combined with SAD phasing



Phase Improvement

or Density Modification

DM / Pirate/ Parrot

Solomon

Dmmulti - multicrystal averaging

Model building

Buccaneer

Rapper - loop modelling, model 

rebuilding 

Sloop - loop building

Coot

Sequins - validates model side chains 

against electron density

Kevin Cowtan


