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Outline

e Whatis CCP4°?
* Brief tour of current status of suite
* This workshop




What is CCP4?

 CCP4 stands for “Collaborative Computational Project
Number 4”

* One of several CCPs set up in the UK to advance and s
support scientific software development
* CCP4 was set up in the late 1970’s to bring together the

leading developers of software in the field of protein X-
ray crystallography in the UK

* The aim was to assemble a comprehensive collection
of software to satisfy the computational requirements
of the relevant UK groups
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e Core Group (Oxford):

— Maintain and support software suite

— Application and infrastructural software
developments

— Collaborate with Diamond on software
deployment on the beamline

— Educational outreach

— Maintaining CCP4 resources such as the CCP4
bulletin board

\ S e a
NITED

- ! 4‘ ¢ ‘/’_o

 Cambridge:
— Laboratory of Medical Biology

* Data processing software - Mosflm, Aimless

(O Middlesbrough

) ﬂ rk

Man  Mancheste
O

¢ Refinement software — Refmac
* Model building - Coot

— University of Cambridge
* Phaser group
e University of York:

— Software development — CCP4mg, Buccaneer,

Nautilus
— CCP4 GUI2 development
e Othersinclude the Crank group at e

Leiden in the Netherlands and AMPLE
developers at the University of Liverpool



CCP4 Usage
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Other Resources

e CCP4BB mailing list — bulletin board, news, expert
help and advice

* CCP4 help desk — ccp4@ccp4.ac.uk — bug reports,
problems with software

* CCP4 wiki — http://ccp4wiki.org — program s
documentation and tutorials ~;‘z§'§

}
* CCP4 web page — http://www.ccp4.ac.uk |



mailto:ccp4@ccp4.ac.uk
http://ccp4wiki.org/
http://www.ccp4.ac.uk/

The CCP4 software suite

The CCP4 suite is a comprehensive suite of software for
protein crystallography

New versions of the suite are released about every 12 |
months v
— New programs

— Major updates to existing programs

— Other new features such as changes to CCP4i interface

New - Revisions to the current release are made available
through the CCP4 updates manager

* Releases now checkpoints in this process -
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Automatic Data
,X.i a 2 Processing and

Reduction

Graeme Winter (DLS)

 Automated data-reduction —
from diffraction images to

Automatic structure solution .

42
merged reflection file ' a

* Wraps xds, mosflm, elements A —— . i
of CCP4 and cctbx (and phenix)  Density improvement 37
Model Building 36

* Coming later this year: Refinement 35
_ ) . _ Structure Analysis 34

Xia2 with DIALS |ntegrat|0n Validation & Deposition gg
Scoring for multi-crystal Map & Mask Utilities 2
Reflection Data Utilities 29

Coordinate Utilities 28

Graphics and Viewing Utilities 27

26

Program List 25

24
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Data processing - DIALS

* Diffraction Integration for Advanced Light Sources

* New data processing software designed for: speed, flexibility and
accuracy, esp. with challenging data

e Will cater for both synchrotron and XFEL experiments

* Main philosophy: build a comprehensive toolkit. Thus implementing
both 3D and 1D FFT indexing methods, 2D and 3D integration
methods, multiple optimisation engines and allowing extension
through an algorithm plug-in system

* First alpha release in September

http://dials.sourceforge.net/



http://dials.sourceforge.net/

Data Processing and

(il iMosfim 1.0.4

sion View  Help

Ses:
=] El‘ 119,55 | 120.09 [¢P250.00 ‘ A 5.00 (@10.0 |041.05 | D105 [§io.00 |,—;._,‘ A 20 @E 83 B8 s 250 [m]

@ |Autoindexing
o
Images
- Images: [1. 54 Q@ Index
L
i == ot = = T o T s oaoe e
g @ L 0.00 - 1.00 201 ] 0 1a8
@ o1 83.00 - 84.00 222 o 0 10 ®
Shiategy
Cell Refinement
@ Toral 1 o a 253
| Solutions;
n‘.ag,a.m
Eoreer) =TT S 5 - R = e
@ P 8.5 8.5 6.1 s0.1 18.0 12000 0.20 035 0.44 | 0.1)
0.35 0.44 ( 0.1)
History

j Ll Image 1 (p:0.00-1.00) - Mostim
| B

2 s5.6 58.5 £ & [hg_001 mart5o0 E([CHER | OI
w m ma e JERROBAE[S T 2960
nC &0 103.5 62.2 .
C &0 B85.3 B5.4 3 2
o1 o ss sz
e 61 i ses
I &1 0.4 60.4
o1 e ses e
e e s ses
cr 2 s b5

Spacegroup: [h3 ~
Mosaicity: |B]  0.7¢ Estimate

IMosflm
New:
Multiple lattice processing
Parallelisation — quickens
processing

Reduction

Pointless

Determine point-group (&
space group)

Aimless
Scale-symmetry-related
intensities together
Produce statistics on data quality

Feckless

Multi-crystal merging
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Multiple Crystals

* Merging from multiple crystals

can

o Aid in structural solution
for radiation sensitive

samples

o Lead to anomalous signal
increase (Hendrickson)

e Use clustering analysis and

linear decomposition

Multi-crystal - BLEN

New Methods and Software

.
BLEND

J. Foadi, P. Aller, Y. Alguel, A.
Cameron, D. Axford,

R. L. Owen, W. Armour, D. G. &
Waterman, S. lwata and G. Evans
Clustering procedures for the
optimal selection of data sets
from multiple crystals in
macromolecular crystallography o
Acta Cryst. (2013), D69, 1617- ..
1632 i 5
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Phasing - Experimental Phasing

Crank/Crank?2
 Automated experimental
phasing pipeline oo

 Heavy atom location through

- Automatic structure soluti 42

to Model Building - 41

:

iy (1T alpei [— 38

Density Improvement 37

Phaser EP Model Building 36
. Refinement 35

 Automated experimental S 34
P hasin g Validation & Deposition g 3

° SAD phasing Map & Mask LHilities gé
) Reflection Data Utilities 29

¢« Combined MR and SAD Coordinate Utilities 23
P h 3 S| n g Graphics and Viewing Utilities 3 ;

T Program List 25

aser- 24

'ographic Software
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Experimental Phasing — CRANKZ2

Combined experimental —
phasing, phase combination Modified
and model refinement density

‘Best’
| density
y
and model refinement Y Built
model

Refined or
\built model
Experimental Refined

i ¢ ,.
\J
Combined experimental
density c
Build model
v senchy Model building
Modified Model, "Best" Model
density density

data
Refined
model v
/ A
Skip building
phasing, phase combination

Y

Density modification

P. Skubak and N.S. Pannu
Automatic protein structure
solution for weak X-ray data
Nature Comm. (2013), Aug

Density modification Model building

Combined SAD workflow
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Automatic Molecular ’
MrBUMP Replacement

e Automated molecular
replacement

N
Q.
L4

>,

*  From model search and

preparation through to initial LLE

refinement Automatic structure solution 43

42

 Uses Phaser and Molrep Data Reduction and Analysis 3%
* Now includes Model building e 5
options " i
Model Building 36

B A L B ES Refinement 35
Structure Analysis 34

e Automated molecular Validation & Deposition gg
replacement using Molrep and Map & Mask Utilities g%
Refm ac Reflection Data Utilities 29
Coordinate WUilities 28

e Custom DB with search models Graphics and Viewing Utilities 27
. 26

monomer, domain and Program List o5

24

multimeric form
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e

UNIVERSITY OEF

& LIVERPOOL

AMPLE (Keegan)

Generate and prepare
ab initio or de novo
models using Rosetta
and other software
for use as search
models in molecular
replacement

Works well for
smaller, a-helical
proteins (<120
residues) but has
been known to work
for larger targets

Molecular Replacement —
ADb Initio search models

Target sequence

SHLVKCAEKEKTFCVNGGECFM
VKDLSNPSRYLCKCQPGFTGAR
CTENVPMKVQ

mtz
o0

=lw]e]
o0

X-ray Data

AMPLE

MR solution
Homologous
MRBUMP structures
I:> I:> from PDB or I:> 4
local DB
= e0 & = 257\?_’)1
4“ ? S | amdin
‘ h?
ROSETTA models

Target sequence

SHLVKCAEKEKTFCVNGGECFM
VKDLSNPSRYLCKCQPGFTGAR
CTENVPMKVQ

mtz

o0 -
000 X-ray Data

o0

Ensembles

I:> Truncated
ensembles

Rebuild models MR solutions
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Phaser MR
* Automated Maximum
Likelihood method for
molecular replacement

* Twinning
* Translational NCS
e orms refinement

asecr

graphic Software

Molecular
Replacement

Sculptor

Ensembler

Multi-protocol search model
preparation
* weighted sequence
similarity
e accessible surface area

Ensemble search model
generation tool from
the developers of
Phaser
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CCP4 Online Webservice

Home

Login

on-line

CCP4 Collaborative Computational Project

No. 4
Software for Macromolecular X-Ray
Crystallography

Welcome to CCP4 online

Other Options - Register, Forgotten Password, Change Password

Runnable programs
The following programs are available:

No. 4
Software for Macromolecular X-Ray
Crystallography

wellcometrust

) Collaborative Computational Project
v

Jut) > Login > Programs > Balbes > New Balbes Run Username: ccbn63

Balbes

An automated Molecular Replacement (MR) pipeline - Balbes integrates into one
system all the compoenents necessary for solving a crystal structure by Molecular
Replacement

2s Run

MrBUMP

An automated Molecular Replacement (MR) pipeline - Given a target sequence and
experimental structure factors, it will search for homologous structures, create a set
of suitable search models from the template structures, do molecular replacement,
and test the solutions with some rounds of restrained refinement.

1ats accepted for input are mtz and cif (structure factors) and FASTA (sequence target). Note: checking the
heckbox will send Balbes's results to the ARP/WARP server (it is assumed that you agree to the ARP/WARP

QQBBSRC ense conditions)

Zanuda

Space group and crystallographic origin validation

actors: Chaose File ) no file selected

JSPISA

Calculation and analysis of macromolecular surfaces and interfaces

“arget: Chaose File ) no file selected

Instead of entering a Sequence Target file you can paste your FASTA sequence below:
gﬁu%% (Note thata line beginning with a '>* must preceed each sequence)

Frers®

—_— -
Research Complex
at Harwel

1 Spacegroup:

a

CCP4 STFC Rutherford Appleton Laboratory, Harwell Campus
Didcot Oxon OX11 OFA
Tel:(+44) 1235 567726 | Fax: +44 (+44) 1235 567720 | Email: ccpa@ccp4.ac.uk

O Dissemination Level: [‘world =]

ARP
About | Legal Statements s solution):

—-o...., \-Tter clicking submit, PLEASE WAIT for your files to upload - this may take some time)

.
CCP4 STFC Rutherford Appleton Laboratory, Harwell Campus About | Legal Statements
|| Didcot Oxon OX11 OFA
Tel:(+44) 1235 567726 | Fax: +44 (+44) 1235 567720 |Email: ccpa@ccps.ac.uk

http://www.ccp4.ac.uk/ccp4online
or Google for“ccp4online”
coming soon CRANKZ2
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Model Building

Buccaneer And Refinement

e Chain tracing by identifying
connected alpha-carbon
positions using a likelihood-
based density target

CCP4 |

* Low resolution model building
Automatic structure solution 43
1 Sutomatic structure solution [ 42
Nauti l us Data Reduction and Analysis | 41
«  Automatic model g Experimental Phasing I o
bU||d|ng Of N Molecular Replacement — 38
', Density Improvement 37
nucleotide & ol o — 36
. VU T T A —— 35
structures in Structure Analysis 34
electron density Validation & Deposition e
maps Map & Mask Utilities g%
Sloo p Reflection Data Utilities 29
R . . Coordinate Uilities 28
* Loop building by finding gaps Graphics and Viewing Utities 27
. . . 26
in the chain and using Program List o
fragments from the 24

Richardson's Top500 library of
structures to fill the gaps
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ARP/WARP 7.4
* Automated building of

* proteins

« RNA/DNA

* secondary structure
* side chains

* |oops
 solvent
* ligands

* Now jointly distributed by CCP4

Hybrid model

Reciprocal-space
minimisation

g Ak g
: f_‘_l_'.sj i %
S s

Chain tracing

j, J
\
Sequence docking
J
N
Loop building
J

1 [— Initial model ]
w

~)

$A% 2
Wl VAL
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Refinement

Refmac 5.8 ProSMART
¢ Simultaneous density modification and e Structure alighment
refinement (initially SAD, more general e Generation of external
later)

_ restraints for use in refinement
* Better anomalous difference maps

*  Multi-imputation and averaging of AceDrg

structure factors to desired resolution ) |
* Generate restraints for ligands

« Sampling of conformational space — for use in refinement and
Gibbs sampling model building

* Estimation of individual errors of atoms —
less biased electron density calculation A e e e T T P —

lofolelofole e[« [=[-[#a[~]a]=[o]=]-]
(=g
o
/8
o
2
k—/N
_

000 002 004 008 008 010 042
1 da Frit || Export | Copy M4SSOLL)

,_
3

s
4
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e RCrane and Cootaneer for
RNA building

* Real space refinement
* EM maps
* Pyrogen restraints

e External restraints
e CCDC mogul
* Morphing

R rosie

e Validation
* Ligand docking
e updates g

TS e
&
1 va X
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OtPISA Structure Analysis

e Automatic inference on
multimeric states from crystal
packing

* Analysis of macromolecular

interfaces and macromolecular 3
interactions sutomatic structure solution 43 16:14:45

X| CCP4 Pro

Automatic structure solution r 42 27 Howv 10H
Data Reduction and Analysis 41 27 Nov Liuis
) ) [ 40 27 Wow Lar A
EHPE"ITIE“W Phasmg 39 o e
Molecular Replacement i 38
‘ Density Improvement 37
file View Help ildii 3 6
assembly summary Model Buildin
Ei g Multimeric state 2 | surfacearea, sq. A | 5561404.6 | Free energy of dissociation, kcal/mol 89102 g
Contents Copies in Unit Cell |2 | Buried area, sq. A 561296.4 | Entropy of dissociation, keal/mol 715 o oo o 3 5
- Data y y number |2 i 3 4
Manomers F—— 2(2) Structure Analysis
- Assemblies Composition A2) 3 3
£l Stable o T ATOTT & LYEpOSIo
T A@) Dissociation pattern | 2{A}
e Engeged ntertaces 32
H ~3.a
: 4a Monomer 1 Monomer 2 | Spec. Sym.op-n Sym.ID  Area DeltaG P-value Nhb Nsb Nds — 31
4\ A A 1" X1Y-Z+1 2456 2806482 -8980.7 0338 2 0 O Map & Mask Wilities 3 ﬂ
H -1
al Reflection Data Utilities 29
- Grey area
s gven Coondinate Utilities 28
Assembled monomers Graphi[:s and WEWing Utilities 2 ?
Monomer | Class  Type Sym.op-n Sym.ID  Area BSA  DeltaG Nhb Nsb| Nds
1 A Protein 1 XY.Z 1555 35613505 280648.2 -4490.4 2 0 O 26
2 A Protein 1 X1Y,Z+1 2 456 3561350.5 280648.2 -44%04 2 0 O Prugram List 25
24




CCP4AMG 2.9.0

Picture wizard

Movies

EM maps

Sequence viewer

Prosmart and pisa interfaces
Biological assemblies
Normal modes

Basis for CCP4 GUI2
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Workshop outline

Mornings — lectures on theory and programs
Afternoons/Evenings — tutorials and problem solving {'
Day 1 — data processing %

Day 2 — experimental phasing
Day 3 — molecular replacement
Day 4 — model building and refinement

Day 5 — ligands, validation W
If you have your own data, questions problems, don’t be \
shy, grab an expert. 4

Talks and tutorials, with data should appear on your
desktop.




People

Phil Evans — MRC-LMB, UK.
-Data scaling. Aimless, pointless etc

Garib Murshudov — MRC-LMB, UK.
-refinement, maximum likelihood. Refmac, BALBES

Raj Pannu — Leiden, NL.
-experimental phasing. CRANK2, bp3

Bernhard Lohkamp — Karolinska Institut, SW.
- winCOOT, Glasgow Rangers fan.
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More People

Eugene Krissinel - CCP4, UK.
PISA, structure analysis.

Andrey Lebedev - CCP4, UK.
ZANUDA, Molecular replacement

* 3 Andrea Thorn — MRC-LMB, UK.
N~ Experimental phasing

Joana Pereria — EMBL, DE.
ARP/WARP




Command line — terminal.app

File commands:

Is - directory listing

cd <dir> - change to <dir>
cd - goto home i
pwd - show current dictory ';;;?"
mkdir <name> - make directory <name> &
rm <file> - remove <file>

rm —r <dir> - recursively remove <dir>

rm —rf * - delete everything

cp <f1> <f2> - copy file <f1> to <f2>

cp —r <d1> <d2> - copy dir <d1> to <d2>

mv <f1> <f2> - move file or directory <f1> to <f2>

Compression commands: _
tar —=xf tmp.tar <file> - extract <file> from tmp.tar x
tar —xzf tmp.tar.gz — extract everything from gzipped tar
tar —czf tmp.tar.gz <file> - create tar archive from <File>
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OS X —the dock

Dock — shows running mac applications, open documents, launches
applications. Can add applications to dock by dragging and dropping.

System Preferences

._ o System Preferences — on the dock,
B &M M CIC N ©
e pmn o me e s weowwe CONtrol look and feel. eg. Move the
- A dock using Dock (see bottom of
N imosflm window)

B 0 @& 0 @

iCloud Internet Network Bluetooth Sharing
Accounts < Show All Q

&

CDs & DVDs  Displays Energy
Saver

71\

@ Size: ’I—0—I

. [ Y N
( I € kA
a @ “@' &| \.E_ Small Larg,
Users & Parental App Store Dictation  Date & Time Startup Time Accessibility ) i Py (
Group! Control & Speech Disk Machine O REemiiE
M Max

ion on screen: ()
Left  Bottom  Right

Minimize windows using: | Genie effect * |

|_| Double-click a window's title bar to minimize

["] Automatically hide and show the Dock
(¥ Show indicator lights for open applications \;‘_r)
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OS X —the finder

Applications

P T = BIEEE

|| 8B

Finder — default environment

FAVORITES Name Date Modified Size Kind
g Dropbox 6—’ GarageBand.app 12 March 2013 16:54 375.3 MB Applicati . .
= 1 Game Center.app 29 September 2014 21:23 4.7 MB Applicati
=1 All My Files @ m F d bl
= . "+ Font Book.app 29 September 2014 21:23 13.7 MB Applicati O n a’C . I n er acceSSI e
@ Airbrop @ Firefox.app 18 June 2013 14:49 100.4 MB  Applicat . .
X Applicati.. @ FaceTime.app 29 September 2014 21:23 7.8MB  Applicat frOI I I d OCk. Fl n d er Wl nd OW
Q Desktop é DVD Player.app 29 September 2014 21:23 22.6 MB Applicati
4% Dropbox.app 28 September 2014 09:43 59.3MB  Applicat = =
(5 Documents B Dictionary.app 25 August 2013 07:52 6.6 MB  Applicat Iau nChed Vla tOOI bar Fl Ie ->
O Downloads @ Dashboard.app 25 August 2013 02:38 1.2 MB Applicat
. | Contacts.app 29 September 2014 21:23 24.4 MB  Applicat 1 1
— y New Finder Wind
B . A CMake 2.8-11.app 5 July 2013 15:12 110.6 MB Applicati eW I n er I n OW-
J3 Music 4. Chess.app 25 August 2013 08:17 8.6 MB  Applicat . . .
Pictures » [ ccpd-6.4.0 2 January 2014 16:31 -~ Folder H ppl t h g
m o i Calendar.app 29 Septermnber 2014 21:23 39.5 MB Applicat ere a ICa Ionsl S OWIn
| Calculator.app 25 August 2013 09:05 7 MB Applicat .
SHARED © BBC iPlayer Desktop.app 17 July 2013 09:50 1.8MB  Applicat CCp4—64O Terl | ||na| app
= =i utomator.app pri :15 pplicat
& Macmini-... & A 19 April 2013 18:15 16 MB  Appli
» [ arp_warp_7.4 20 May 2014 12:10 == Folder d : I o h
£ womyCloud @ App Store.app 29 September 2014 21:23 3.1MB  Applicat u n er utl |t|es W y’?’??
TAGS » [ Adobe 17 July 2013 09:50 == Folder

View of the ccp4-6.4.0 in the Finder
window, icon view.

Launch CCP4 by double clicking

on ccp4.app.

ccp4-6.4.0

m o |E~| [~ S5

- GEl =

FAVORITES

S

TAGS

Q’ Dropbox
-_% All My Files
@ AirDrop bin
rﬁg Applications
IZI Desktop

@ Documents
0 Downloads
H Movies

J7 Music
Pictures — — —

57 ccb

HARED

(P4

ccp4.app

-\

coot.app etc

examples Framewuorks html

include lib libexec man

= Macmini-...
] woMyCloud

© Red
) Orange opt

qtpisa.app QtPlugins Resources

Yellow

Green I —
© Blue

@ Purple




Launch ccp4i

%| CCP4 Program Suite 6.4.5 CCP4Interface 2.2.1 running on Charless—MacBook-Pro-2.local

Project: data

| change Project | Heip |

Automatic structure solution —1|F? 30 Jan 14 FINISHED ensembler [No title .|\ Directories&FrojectDir |
B Process images o 6 30 Jan 14 FINISHED ensembler [Ho title .
S o 5 09 Dec 13 FINISHED aimless [Ho title . ST (g (Al |
phase 201 |la 09 Dec 13 FINISHED aimless [No title | || view Fies from Job —~=
P Beiite moder o 3 07 Dec 13 KILLED truncate [Ho title .
P Ligands 2| (2 07 Dec 13 FINISHED truncate [No title . ||_SearchiSortDatahase.. |
1 07 Dec 13 FINISHED truncate [No title . Graphical View of Project |
DeletefArchive Files.. |
Kill Job |
ReRun Job.. |
Edit Job Data =
Preferences |
System Administration = |
— v
e f _ |
Vi I - Exit

wish8.4

6.4, 0/binfcocpd, setup-sh

Linux style command line
launch of ccp4i from the
folder /Applications/ccp4-
6.4.0/bin
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Set project

% CCP4lInterface 2.2.1 Directories & Project Directory

PrujectIPHOJECT uses directory: |{Usersfcch

Alias: TEMPORARY for directory: [ftmpfcch

To cimtipe profects or direciones i filure use e “Direciories & Projectiie inifion.

| Help |
Enrier ore-word alias and il diveciory pRift for your Project directiory(s). I i
Deleting these projec e YOU must set a prOJ.eC’F.
The inferface will create a sub-directory called CCPY_DATABASE and save fies there, At first launch Ccp4| will

sove.| set a default project in
Edit list — | saa project. | your home directory,

Project for this session of CCP4Interface 2.2.1 PROJECT — |

Ender ono-word alias and W diveciory paif for olfer direclorios Yo (50 reginy.

don’t Apply as that way
srovee., | lies madness — a
Edtist | Add directory alias | cluttered home directory.

el

Apply&Exit | Apply |

Set a sensible project.

If the directory does not
exist it will be created.
First layer of organisation
in ccpéi.

Quit |

% CCP4Interface 2.2.1 Directories & Project Directory
| Help |

Enler one-word afias and fell divectory paift for your Projeet diveciony(s).

Doleling lhese project definilfons will not delefe e acival direciories.

The inferface wWill creale a sub-direciory calfed CCP4 DATABASE and save files liere.
T Change projects oF directorios i Tfwe 4se e DRectornos &Profectin” Button

PrujectIPROJECT uses directory: [fUsersfcchidata Bronese. . |

Project |mosflm uses directory: |[fUsers/cchimosflm Brovwse.. |

Project for this session of CCP4Interface 2.2.1 PROJECT — |

Eirter one-word afias and il divectory paift for offier direcionies you Use regiiariy.
Alias: TEMPORARY for directory: |ftmpicch Browse.. |

Edit list = | Add directory alias |

Apply &Exit | Apply | Quit |

Edit list — | add project |

mal
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Ccpdi - tour

%| CCP4 Program Suite 6.4.5 CCP4Interface 2.2.1 running on Charless-MacBook-Pro-2.local Project: data
| Change Project | Help |

Automatic structure solution 7 30 Jan 14 FINISHED ensembler [No title .|\ Directories&ProjectDir ‘
6 30 Jan 14 FINISHED ensembler [No title .
5 09 Dec 13 FINISHED aimless [No title . View Any File |
4 09 Dec 13 FINISHED aimless [No title | || view Files from Job _,|"j
3 07 Dec 13 KILLED truncate [HHe title .
2 07 Dec 13 FINISHED truncate [No title . ST JEUEERTL |
1 07 Dec 13 FINISHED truncate [No title . Graphical View of Project |
Deletefarchive Files.. |
Kill Job |
ReRun Job.. |
Edit Job Data — |
Preferences |
System Administration — |
Automatic structure solution
Data Reduction and Analysis |
Experimental Phasing \d fl
Molecular Replacement N | = e
Density Improvement . . . "
Model Building Modules list and task list (Automatic structure solution)

Refinement - Arranges jobs by type

Structure Analysis . .
Validation & Deposition - Task list to launch jobs

Map & Mask Utilities
Reflection Data Utilities
Coordinate WMilities

Graphics and Viewing Wilities

Program List




Anatomy of a Task interface

%| Chain tracing/refinement using Buccaneer/Refmac

Job title [toxd example set in EP tutorial _S
Perform model building/reginement starting from experimental phasing  — | phases.

Dalz for {rscivedy Work siruciire: (Hote: perform phase improvementfdensity modification first)

1 Specify an initial model to be extended.

Work SEQin  Full path.. — | Browse | view |
Work MTZin Full path.. — |Usersicehidatazitoxd_phase_mir_piratel.mtz Brovse | view |
FP FTOXD3 — | SIGFP SIGFTOXD3 — |
HLA pirate.ABCD.A —i |HLE pirate ABCD.B — |
HLC pirate.ABCD.C — |HLD pirate.ABCD.D — |
Free R flag FreeR_flag — |

Use Free-R flag: @ Use map coefficients: _| Use PHIfFOM instead of HL coefficients: |
Work PDB out PROJECT — |[toxd_phase mir piratel buccaneerl pdb Browse | view |
options |
H Apply anisotropy correction to input data.

1 Build Selenomethionine (MSE isiead af MET).

Calmation oplions:

Number of cycles of building/refinement to run: [5

1 Use|2 CPUs for calculation. @ Use fastest methods.

Model buitding paraneiers =
Refinement patamelers o
Advanced 2L

Run =i Save or Restore — Close |

Use title input to
track what you
have done.

Job type selection
at top.

Compulsary Input s
in yellow. lg"fy’s
]

Run menu to
launch job, or view ’g
input. =5




Jobs list and viewing files

%| CCP4 Program Suite 6.4.5 CCP4Interface 2.2.1 running on Charless-MacBook-Pro-2.local Project: data
| Change Project | Help |

futomatic structure solution — | FINISHED ensembler i D Directories&ProjectDir
B Process images o C FINTSHED ensembler
- FINISHED aimless i - B By E
P Obiai piases = . .
= FINTSHED aimless ' View Files from Job — |
V Buiid el o KILLED truncate :
b Lk o FINISHED truncate i | _3earch/Sort Datahase..

FINISHED truncate i ' Graphical View of Project

Deleteffrchive Files..

Kill Joh

ReRun Joh..

Preferences

System Administration

Jobs list is a chronological list of tasks run for a project.

Without titles, this is not very instructive.

“Edit Job Data” leads to a notebook (not used to the best of my
knowledge).

“View Any File”, “View Files from Job” or double-click on Jobs list gives
access to output. For refinement (refmac) and model building should be
able to view in coot.
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# qtRView 1.11 - Job 5: [No title given]

S B £ 0 e X ©

Print  PDFPS © Reiresh aimless  CCP4 Preferences  Exit

Job 5: [No tte gven ccp4i logfile view (gtrview), parsed
8l Aun of POINTLESS on 9/12/2013 at 05:31:21 Version that includes Ioggraph

E] Result

e e output — L-test from aimless

Laue group probability

Resuits

it A el 1.000

Total probability: 0.962

Space group confidence: 0.942

Laue group confidence 0.942

Unit cell: 94.54 154.5 122 90 93.86 90

B €9 Gotl) = Ermlmirem s wrd e Se pEEme cromEn 600 “ gtRView 1.11 - Job 5: [No title given]

47.80 te  2.47 - Resolution range in file, used for systematic absence check = @ H 0 @ Q (&) ) }.(;
Number of batches in file: 360 Print PDF/PS Refresh aimless  CCP4 Find Back Forward Preferences Exit

The data do not appear to be twinned, from the L-test

‘Warning

#CCP4I VERSION CCP4Interface 2.2.1
WARNING: #CCP41 SCRIPT LOG aimless

#CCPAI DATE 09 Dec 2013 05:31:21
#CCPAI USER ccb

#CCPAI PROJECT data

#CCPAI JOB_ID 5

Input and output crystal systems are different but equivalent centred monoclinic systems.

The input crystal system is C-centred momcclinic

{Cell: 149.2 154.5 94.54 90 125.4 90) #CCP4T SCRATCH /tmp/cch

The crystal system chosen fnr output is hudy-csntred monoclinic #CCPAI HOSTNAME WE228-072.ust.hk
(Cell: 94.54 154.5 22 90 93.86 90) #CCP4I PID 30230

Please cite:

PA.Evans, ‘Sealing and assessmant of data quality’ Acta Cryst. D62, 72-82 (2006).

PAEvans, 4ni S - 5 Jing and intonsity ### CCP4 6.4: POINTLESS version 1.9.4 : 30/05/13##
R AEy A A EI T EA) user: ccb Run date: 9/12/2013 Run time: 05:31:21
PDF
Flease reference: Collaborative Computational Project, Number 4. 1994.
Graph Data = "The CCP4 Suite: Programs for Protein Crystallography”. Acta Cryst. D50, 760-763.
v Ltest for twinning, twin fraction 0.000 e I R T A e B e e I as well as any specific reference in the program write-up.
v Cur:llsllﬁ)madlsmbtmnnmll.l,asnmaxedf.“ 5 - 4 >»>>> Input command lines <<<<<
Untwinned g B 4 NAME PROJECT XDSproject CRYSTAL XDScrystal DATASET XDSdataset
g 0 [ i XDSIN /Users/ccb/data/sam peak/XDS_RSCIT.HKL
e -~ ## This script run with the command  ##########
kol i # /Applications/ccpé-6.4.0/bin/pointless HXKLOUT "/tmp/ccb/data 5_2 mtz.tmp"
g 07 1 4
.fn: 06 L ] P End of input <aces
RAeady Release Date: 30th May 2013

POINTLESS
4

Determine Laue group from unmerged intensities

Phil Evans MRC LMB, dge
Uses cctbx routines by Ralf Grosse-Kunstleve et al.

A

Same job in plain version.

P

Spacegroup information obtained from library file:
Logiaal Neme: STMINFO  Filename: /AppliGations/aepé-6.1.0/1ib/data/syminfo.lib

Reading XDS ascii file from file /Users/ccb/data/sam_peak/XDS_ASCII.HKL
Header lines:

LFORMAT=XDS_ASCII  MERGE=FALSE  FRIEDEL'S_LAW-FALSE
LOUTFUT_FILE=XDS_ASCII.HKL DATE=19-Nov-2013
\Generated by CORRECT Mkarch 30, 2013

{PROFILE_FITTING= TRUE

| NAME_TEMPLATE_OF_DATA, rmwms=../d&_pe=k 1 _??2.img SMv
L DATA_RANGE= 1




Projects and preferences

%| CCP4 Program Suite 6.4.5 CCP4Interface 2.2.1 running on Charless-MacBook-Pro-2.local Prgiect

futomatic structure solution —'| 30 Jan 14 FINISHED ensembler [No title .

D Process images o |56 30 Jan 14 FINISHED ensembler [Ho title .
. 5 09 Dec 13 FINISHED aimless [He title

PR Ty E 4 09 Dec 13 FINISHED aimless [No title .
P Benid modef = 3 07 Dec 13 KILLED truncate [HNo title .
P Ligards o 2 07 Dec 13 FINISHED truncate [Ho title .
1 07 Dec 13 FINISHED truncate [No title .

¥l I -

“Change Project” — access to project list
“Directories&ProjectDir” — add new projects (as on first launch)
“Preferences” — control interface behaviour

“System Administration” -> “Configure Interface” controls default programs

Change Project | Hel,

Directores&ProjectDir

View Any File

View Files from Joh

]

SearchfSort Database..

Graphical View of Project

Deleteffrchive Files..

Kill Joh

ReRun Joh..

Edit Joh Data

Preferences

System Administration

View Session Log
Configure Interface

£l Customise Job List Colours
Edit Task List
Installfuninstall Tasks
Database Configuration
Run Tests
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Simple structure solution

Automatic structure solution

W Frocess Iages |

Ll XIAZ automatic dataprocessing

W bR plases ]
i...f" CRANK-2 enhanced EP pipeline

... CRANK automatic EP pipeline

...\ Phaser 3AD pipeline )

MrEUMP automatic molecular rej
:...| BALBES automatic molecular rep

R

8 refmacafuccaneer automatic mad

A refmacamautilus automatic mode

P iligands i

|

|
e |
*

SR
L.vl
Loty §
A
% 2

A

Process data with XIA2

Experimental phasing and model
building.

MR with custom database (BALBES)
or homology models (MrBUMP),
and model building.

Automatic model building and
refinement, complete with coot

Also available through modules, where
AMPLE and ARP/WARP may be found




Automatic structure solution — |

W Frocess Iages |

Ll XIAZ automatic dataprocessing

W bR plases ]
i [ CRANK-2 enhanced EP pipeline |
CRAHK automatic EP pipeline

i--- | Phaser SAD pipeline )

MrBUKMP automatic molecular repq
BALBES automatic molecular repIH

W Bunitd mmodef ]

[ refmacsfbuccaneer automatic muH

oo ‘ refmacamautilus automatic mudeﬂ

P iligands i

Y

Process data with XIA2

% Run XIA2 for data processing

Job title |
Use XIAZ to reduce diffraction data {images) to merged structure factor amplitudes

Use interface to generate

xia2 xinfo file.

Project: | Crystal: | These will end up as PNAME/XNAME in the MTZ fie...
MTZout: PROJECT — [hg.mtz Browse | vew |
Define Wavelengins 1
Define the wavelengths of data collection first... fRese befls Wit e ifee MTZ DNAMES afier processing.
Wavelengii ennber T |
Wavelength name: Peak —
Wavelength Il].34 (A)
Edit list —~ | Add Another Wavelength
Define Sweeps o
Then associate the sweeps of diffraction data with them...
Sweep munber T |}
Wavelength name: Peak. — |

Image name |hg_001.mar1600

Directory |ftmp/cchig Browse |
Beam centre X: I Y: I {(mm}

Edit list — | add Another Sweep |

Key FParamelers L]
LESS conunaory used opiions
_I Include debugging output _| Run processing with XD3

Save or Restore — | Close |

Run —

el




Automatic structure solution

—|

W Frocess Iages |
Lee | ®IAZ automatic dataprocessing “
W bR plases ]

.- [ CRANK-2 enhanced EP pipeline
| CRANK automatic EP pipeline ||

=== Phaser SAD pipeline

-8 MrBUMP automatic molecular reg

-8 BALBES automatic molecular rep

W Bunitd mmodef ]

refmacafuccaneer automatic muH

refmacamautilus automatic mude“

P iligands i

Y

MR witl
or hom
and mo

% MrBUMP: Automated Model generation and Molecular Replacement Initial parameter...

Job title |[No title given]

Program Mode:  Model search and Molecular Replacement  —

SEQin Full path.. _-|stersfccthuwnluadsﬂGXT.fasta Birorse | Wigw

MTZin Full path.. — |stersfcchfdataftest_test_free.mtz Birorse Wigw
F F — | Sigma SIGF =1 |
Free-R FreeR_flag — |

Spaceqgroup from MTZ file: 'H 3 2' Node ffed MrBUMEP wilf assume Iins spacegrouy for e MR stage

MTZout PROJECT — |test_test_free_mmump_suln1 mtz Birowse | Wi
PDB out PROJECT — |test_test_free_mmump_suln1 pdb Erowse | Wigw

Humber of molecules in the asu: I Leave ek for aitomalic calciziion
| Ctruncate - Amyse experimenial dala with Clrincale

Tempiaie Searcl Opiions =
User speciffod searef} models o
Searclr Mode! Prepataiion Qpiicts o

Maximum number of search results from which to generate search models for use in MR: |5_
Search model types to create:

Umodified - Ne oianges fo search mode!

PDBCip - Remove Walers, iydrogens aid select most probaile corrfoiiimiions for side clains
Molrep -  Side o runcaiion based on Molvep sequence afgmment

Chainsaw - Side chainr frincaiion based on muilliple sfignment sequence fom Marft
Sculptor - Side ol frticaiion arxd gap opeiig based on miiiple afiginment
Polyalanine - Removal of aff side chains

Mumber of Ensemble models to prepare: |1_

L W W WL

Maximum number of prepared models to use in each Ensemble model: |5

Homology model search, MR and
model building using MrBUMP

Molecuiar Repiacement and Refinement Opfions

Molecular replacement programs to try: W@ Molrep _1 Phaser

Run = Save or Restore — |




Simple structure solution

Automatic structure solution

W Frocess Iages |

\ Z1AZ2 automatic dataprocessing \

W bR plases ]

... [ CRANK-2 enhanced EP pipeline
CRAHK automatic EP pipeline
e \ Phaser SAD pipeline

<

MrBUKMP automatic molecular repl

f...| BALBES automatic molecular repl

' Build modsl l

™

= | refmaca'huccaneer automatic mur

- | refmacafautilus automatic mode

D Ligands o

Check solution and rebuild in coot

Coot 0.8

File Edit Calculate Draw Measures Validate HID About Extensions Ligand —
~ R/RC
[ @), ResetView = Display Manager =& £ /

Automati
refineme

|...nate5 file JUsersjcch/datajtest_test free_mrbump_selnl.pdb. Molecule number O created

\
)

>
"{r{:'} AN
R B R

U
P
A
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o CCP4i2 Browser: CCP4i2 Welcome

CCp4l

\ =

| N
4 > ¢ 9 R pds}ccm—sﬁ.stharefccpnhz,'docsfgeneral,fwelcome.htmlrl

5 CCP4i2 Welcome

CCP4i2
= Welcome
View any file
Use this window as a web browser - select Openfile fromthe File pull-down menu.
Open an existing project
Usethe Project pull-down menu
Start a new crystallography project
Create a project.  More about CCP4i2 projects.

Work in a 'General' project

2

ccpdiZ.app

What happens if | double click on
the ccp4i2.app icon?

You get the rapidly evolving alpha
version of the new CCP4 GUI.

A 'General' project will be created automatically and all your work will be saved under that project name. Then clickthe  Task menu

button to choose the program or pipeline to run. More about CCP4i2 projects.

CCP4i2 Tutorial
CCP4i2 Programmers Documentation
CCP4 Main Page

Known issues with current release Test page

If you have time give it a go.
Note: it is not fully featured
and has some tidying to be
done.

800

< CCP4i2 Project Viewer: General

M Project directory |

Q) Job/File Evaluation

| Project parameters v | | Task menu

YYYYYYYYVYYYY

Data entry

Data reduction

Experimental phasing
Molecular replacement

Model building and refinement
Experimental data utilities
Model data utilities

utilities

Wrappers

Test code for developers only
Demo code for developers only
Preferences

New job Cancel
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T Proiec swecaoy |
O job/File

+ + 5 Data reduction pigeline
« A 4 Data reduetion pipeline
5, Unmerged data file imported from: aucn.m
W /oms0;red_aucn
R Cell:85.91,88.91,229.22,90.00,90.00,90.0
- 4.1 pointless * Pointless
> 4.2 aimless * Scale and Merge with Amless
4.3 Convert intensities to ampiltutes
4.4 FREERFLAG: add freeR column

Project parameters v

Evaluation

Sgp=P 4122 res=3.00 R

A+ A 1Experimental phasing - Run Crank2 or $h.

Task menu

Unmerged data import

% CCP4i2 Project V
Job 5: Dara reduction pipeline

Comments

Results
AN vovortant Options | Adduional Optors |

Job title|Data reduction pipeline

A Use data from job| Na
[E showlist Open list ta enter muttiple unmerged data files

22| 4 Unmerged data file imported from; aucn.miz by job 4 B
Assign crystal and dataset names which will be used to identify data in subsequent tasks.
Crystal name DMSO Dataset name red_aucn

Batches in file: 5-10

Exclude batches from caleulations and output

Resolution range (A) o Maximum resolution in files 3.00%

Qptions for symmetry determination| Determine Lave group and space group
Optional input files
L Reference data to resolve indexing ambiguity and space group

use reference data in analysis against Batch after scaling

Reference data are | Reflecton st & | and is optionally defined in next fine
[ observations

2. Optional existing FreeR set, define to copy or extend if necessary
R FreeR set

is nat used

is not used

Run Help ¥ Clone

Experimental data scaling
and quality checking pipeline.

Table 1 produced.

Suggested next steps.

 [as input below..

1]

Save figure...

@ CCP4i2 Project Viewer: General
Job 4: Data reduction pipeline

!Eg E! Project ctory.
G Job/File

b« + A 6phasermr * MR using Phaser
.. * 5 Data reduction pipeline

» * N 4 Data reduction pipeline
» A+ A IExperimental phasing - Run Crank2 or Sh...
Save siatus. Bl legend posiion 0 D10t sty

Maltsd) ¢ resolution

Evaluation

| Input !@g Comments |

Key summary ~ Overall summary her merging grap space group dete Jetails of merging ntensity statistice iographic referen 10w job run detai

v rius veran suniary

Sgp=P 41 2 2 res=3.00 R

Space group determination
Selecing space group P 4122 Data internal consistency statistics
as itmaiches the input file
Summary of merging statistics for dataset
‘Solution type: space group General/DMSOired_aucn
Group name: Pa122 Overall Inner Outer
Reindex kN Low resolution limit 3527 3527 418
Space group confidence | 0.000 High resolution limit 300 900 3.00
Laue group confidence 0834 Rmerge(within H+/+) 0041 0052 0065
Laue group probability 0859 Rmerge(all l+and H) 0048 0.047 0095
Systematic absence probabiliy  1.000 Rmeas (within k+/k) 0059 0073 0092
Rmeas (all I+ & 1) 0088 0063 0.35
L-test for twinning Rpim (within H+H) 0041 0052 0065
- feumuiativ distrbuton functon for ILI 2] Rpim (all b+ & F) 0048 0.041 0085
iz Rmerge in top intensity bin  0.034
i Number ofobservations = 9202 358 1488
o - =i Number unique 6645 204 1074
a8 Mean((sd(l) 106 147 67
Half'setcorrelation CO(1/2) | 0992 0.988 0970
oe Completeness 368 304 369
Multiplicity 14 18 14
o Anomalous completeness | 147 153 148
0z Anomalous multiplicity 04 12 10
DelAnom CC(1/2) 0030 0.030 0.000
00
00 02 04 06 08 10 Mid-Slope of Anom Probability  0.563
[ oawriese |
[ Open graph viewer |
“The anomalous signal appears to be weak so anomalous flag
phaser_mr * MR using Phaser MR using Molrep
Run [ mepw | [ vieww | [ clone |

o
0000
Intensity statistics

x = D.0569,y = 1.54

0075 0050

Qs
£ | Mnll{sd) v resolution

0100 0125




& CCP4i2 Project Viewer: General

Experimental phasing

In GUI2

| Project directory |
Joby File

% 1 Experimental phasing - Run Crank2 or Sh.
B, Observations imported from gere_peak/pea
1.1 FA estimation and/or other substructure de.
> L2Substructure determination

Project parameters v

Job 1: Experimental phasing - Run Crank2 or ShelxCDE

Basic Options

Job title Experimental phasing - Run Crank2 or ShelxCDE

Type of experiment SAD Input protein sequence (¥ Input partial model
Start pipeline with Substructure detection and end with Model refinement
Use SHELXCDE

Results | Comm:

Evaluation
Advanced Options |

ents |

Sequence IUsers p4-6.4.5/ les /d pir

=
lon

1 Observations imported from gere_peak/peak

[ observations
Crystal #1

Enter substructure atom name SENumber of substructure atoms per monomer 2
Atomic anomalous scattering coefficients: f: ~3.6

O

Task menu Run_| Help v. View

Simplified output. :

Nested subjobs.

Edit result in coot, save
editing back to GUI2.

More refmac?

Project directory |
JobyFile

A 1 Experimental phasing - Run Crank2 or Sh...

B, Observations imported from gere_peak/pea

®§ Model coordinates

& Electron density map coefficients

1.1 FA estimation and/or other substructure de.

1.2 Substructure determination

¥} Anomalous substructure coordinates

1.3 Phasing and substructure refinement

¥} Anomalous substructure coordinates

{4, "Best” electron density map coefficients
"Best” phases, Hendrickson-Lattman coef,

14 Difference anomalous diff. map coef.

1.4 Hand determination

¥} Anomalous substructure coordinates

I, "Best" electron density map coefficients

¥ Anom. substr. - other hand (not chosen)

Evaluation

)

% "Best" density - other hand (not chosen)
1.5 Density modification with Fourier recycling
¥} Anomalous substructure coordinates

1.6 Combined iterative model building with de.
¥} Model coordinates
Best’ phases, Hendricksan-Lattman coef.

1.7 Macromolecular reciprocal space refinement
¥} Model coordinates
{4 2mFo-DFc weighted density coef.

"Best” phases, Hendrickson-Lattman coef.
45 Difference anomalous diff. map coef.

Project parameters v. Task menu

Crank2 experimental interface.

Simplified input.

Job 1: Experimental phasing - Run Crank2 or ShelxCDE

finishedrunning

Input Data

[ ovservaions

Output Data

¥ Coordinates

Ta
L, Map coefficients

Show job run details
Job status

Finished
Finish time  1414514058.66
Running time 2221.9

i2
o

ccpdiZ.app

{ input Comments |

Show job run details

1 Observations imported from gere_peak/peak

Coordinates

Ele Edt Calculate Draw Measures Vaidate HID About Extensions Ligand

= 5
=]

1 Reset View

Map coefficients Display Manager ~

refmac_simple * Restrained refinement with

Help v View v Clone
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And Finally...

Ask questions. If you don’t understand, probably other people do
not either.

Otherwise we will start asking you questions...

Above all. Enjoy yourselves !




