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Overview of CCP4 suite
and current developments
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1. CCP4 as a suite
2. Overview of CCP4 functionality
3. Future directions



Philosophy

~200 independent programs from a wide pool of developers
There may be several ways of doing a similar task
e.g. / , / {
Common routines placed in software libraries
Infrastructure to guide user in applying programs

at supports the widest
ation and training of
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Liz Potterton

Going graphical

S lmeaiaas Accpdi released 2000

[Ha ti View Files from Job
No t
Find or Match Laue Group Lo

| o AProgram scripts
prepared by task
Interfaces
AConvenient access
: to program output
e | AManagement of user

Loggraph 2_truncate. log

from C:fxtalfr _project/CCP4_DATABASESS refmach.def
— lusing no prior phase information
indwaters to atomatically addremove waters to refined structure

e —| | & data into projects

Data Harvesting Tables in File

e — S Big step forward at the
S A time !

No NCS restraints are currently defined

Monitoring and Output Options
Scaling

Geometric parameters

Run Save or Restore



Automated structure solution

Alncreasing sophistication of crystallographic programs
ADevelopment of software pipelines

Asome Intelligence, but also parameter scanning
AFaster 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!
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...or interactive structure solution

Indexing / integration Model building

Laue group determination with  Refinement with Refmac / Shelx
Pointless (QuickSymnt)  Validation with Molprobity tools

Scaling withScala (reduce/probe)
("QuickScalé)



A Many ways to access the ~200 programs

A Programs hidden by graphical interfaces or
become components of pipelines

A CCP4 programs used by many 3rd party pipelines

Now look at available programs in more detalil ...
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Data MX structure solution

; _”ﬁ
processing

Experlmental_m
phasing

A, Molecular

Replacement
3 Phase improvement/

s | §

Kﬂ— Model (re)building 3

CCP4 Program Suite 6.1.3 CCP4Interface 2.

Choose module : MOdeI Completlon /—’Q§
" refinement I

Experin al Phasing

Molecular Replacement ; . .
Density Improvement 49 Val I d atl O n
Maodel Building 48 -
Refinement 47
Structure Analysis
Validation & Deposition

Map & Mask Utilities
Reflection Data WUtilities
Coordinate WHilities

Graphics and Viewing Utilities

Program List
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Data processing (1)

{ssases

|l mages Y unmer gs=
Alnspect images ﬁ

Aldentify spots and index r

A|ntegrate Andrew Leslie

“Mosfl |

B % ls_.EI_IE'I.E. Qe k 49 ®0 = . \\‘ﬁ
i Automation Harry Powel

Mul tiple dat %

merged MTZ file
‘semtautomatic” (describe
experiment and go) Winter
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Data processing (2)

Identifying Laue group of data

Scaling and merging reflections

/ can be called fron
Deriving structure factor amplitudes 9. . v
51 % & Norman
” & Stein
(/1) Y F@E+) [ F( "'v

required for map coefficients, but intensities preferred for
phasing/refinement

How good is your data ??
check for twinning, incorre@pacegrou@ssignment,
anisotropy, translational NCS etc.



Experimental phasing (1)
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Substructure Density Model
Phasing Modification Building

Substructure
detection

Heavy
Atoms
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Experimental phasing (2)

Other CCP4 phasing programs:
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Old but fast, still used e.g. in adi®ickshaw ?‘{

Ab initio structure determination using small starting structure l \-J -
(even randomly placed atom) I Dodson

Requires atomic resolution, or artificially extended data

Duatspace direct methods for SAD/SIR

. ¥ 4
SAD phasing e\ [
Log-likelihood-gradient (LLG) maps to find additional anomalou >

sites Randy Read

Alternate cycles of LLG completion and substructure refinement
Input anomalous atom sites and/or partial structure
Y combine experimental phasing with MR



Molecular Replacement (1)

mtz

00
000
00

data
s DoAPeO
SHLVKCAEKEKTFCVNGG
ECFMVKDLSNPSRYLCKC
o homologous structures
target sequence automation positioned in cell

pipelines
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Ronan Keegan FeilLong
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Molecular Replacement (2)

Automation pipelines link existing programs.

Data analysis
No. copies in cell, rotational/translational NCS

Model generation P !
Find and edit homologous structures oy -
, =
Alexei Vagin
MR programs

- also multicopy searches, map and NMR search mode
phased RF and TF ...

- also combined with SAD phasing




T

P

h

d

se improvement / model (re)building

Phase Improvement
or Density Modification
/ /

Kevin Cowtan

- multicrystal averaging

Buccaneer
Rapper 2lling, model

Sloop
Coot
Sequins model side chains



