Welcome!

8th DLS-CCP4 Data Collection and
Structure Solution Workshop



Welcome to the Virtual Space!

In order to make the Workshop most efficient, help tutors and each other,
please:

@ Use your full name when on Zoom/Slack, so that others know who you are

@ During a talk/presentation:

~ Ensure your video/audio are off
~ Post questions in the chat

@ In any other moment:

~ Feel free/you are encouraged to keep your video and audio on
~ Just speak up to ask a question

@ What we expect — our code of conduct:

~ The Diamond-CCP4 Data Collection and Structure Solution Workshop is an inclusive
event where people should feel comfortable sharing their work, opinions, and
perspectives. All of us commit to engaging with each other mindfully to ensure an
environment that promotes shared learning and collaboration.



How to get the most out of the workshop

Ask questions! The tutors are experts and developers of the software you
will use. They are not all available for the full week, please approach them if
you need help.

Talk to your each other. The attendees at the course have various levels of
expertise and scientific backgrounds. You may learn from each other and not
just the tutors.

Take your time. You will get the most out of the tutorials if you work through
each step carefully and think about what you are doing

Course materials will be uploaded to the website https://www.ccp4.ac.uk/
schools/DLS-2021/course_material.php, so don't feel you have to copy
every slide. You will have them available at the end of the workshop.



https://www.ccp4.ac.uk/schools/DLS-2021/course_material.php
https://www.ccp4.ac.uk/schools/DLS-2021/course_material.php

A few more points of the moment

e If you still have problems with software setup and data upload: post
a message to the # help-computer channel on the Slack and we will help you
out.

e Your posters: please upload them to your own Slack channel. Each upload
will start a thread, in which the poster discussion will then take place
asynchronously by Slack chat

O O CCP4 Cloud Maintenance
e CCP4 Cloud: set http protocol in S O Undatee
local configuration: T T
opera -
2 valid Reset Check

ccpdcloud-
config.app

v CCP4 Cloud Web Server

https can be used when connecting o

directly from browser. This will be Check
corrected in next CCP4 update.

» Clean or Change Project Directory

Close



If progress you make during the workshop leads to published results we ask that
you please acknowledge this in your papers. We will link to them on our website.
This helps us to keep delivering similar workshops in the future.

We wish you every success with your projects!

Collaborative Computational Project No. 4 o
Software for Macromolecular X-Ray Crystallography dlamond

Course home 2021 home Programme Event information @ DLS Course material

DLS-CCP4 Data Collection and Structure Solution Workshop November 29th -
December 10th 2021

Workshop Announcement

We are very pleased to announce the eighth joint Diamond-CCP4 MX workshop for graduate students, postdocs and early career scientists. As last year, the
event remains anline due to the COVID-19 pandemic. Data collection will take place at Diamond Light Source, on the Harwell Oxfard campus in Oxfordshire,
UK.

All aspects of structure solution will be covered during the workshap, from data collection through to phasing, refinement and validation.

e Lectures and tutorials will be delivered by experts in the field
. ¢« One dav of data collection time will be nrovided at Diamond's excellent MX beamlines y



DLS-CCP4 Data Collection and Structure Solution Workshop
November 30 - December 10, 2020, Diamond Light Source Ltd., UK

Introduction to CCP4:
Project and Software

Eugene Krissinel & Ronan Keegan

CCP4, Research Complex at Harwell
Didcot, Oxfordshire, UK

Science & Technology
@ Facilities Council




;ﬂ;ﬁ
-

(8

Science & Technology Research Complex -5
W [acilities Council at Harwell 047

Introduction to CCP4

Project with
History




Science & Technology Research Complex. * 58
W (acilities Council at Harwell 5%

$ ccp4 Introduction to CCP4
What is CCP4?

» CCP4 stands for “Collaborative Computational Project No. 4 in
Protein Crystallography”

» One of several CCPs set up in the UK to advance and support
scientific software developments o

o CCP4 was formally set up in 1979 to support collaboration between
researchers working on MX software in the UK, and to assemble a
comprehensive collection of software to satisfy the computational
requirements of the relevant UK groups

» Funded by the Biotechnology and Biological Sciences Research
Council (BBSRC) and industrial licensing

© The project is coordinated at Scientific Computing Department of
the Science and Technology Facilities Council (STFC)
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Main Activities

o Today CCP4’s main activities are:

N/
%

Science & Technology Research Comple;

Supporting the development and distribution of a comprehensive ﬁ'

suite of software for performing structure solution in macromolecular @
crystallography :
Providing educational and training events to users of the software e
including schools/workshops where users can get access to expert éjj
assistance with structure solution problems g\
Providing other resources to the user community including the "‘é

CCP4BB mailing list, Wiki’s and access to web/cloud-based
computational resources
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Main CCP4 Groups

e Oxford
~ CCP4 core team — software development,
maintenance, distribution, educational outreach and

CCP4 online resources
~ Diamond — data processing developments (DIALS)

o Cambridge
~ MRC/LMB - software development for
refinement (REFMAC) and data processing
(MOSLFM, Aimless, etc.)

~ Uni. of Cambridge — Phaser development team
for phasing software

e University of York
~ Software developments (CCP4mg, Buccaneer,

Privateer)
~ CCP4 GUI-2 developments

W [acilities Council

Science & Technology Research Complex. * =

at Harwell 747
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Main CCP4 Groups

e University of Liverpool

~

~

AMPLE (ab-initio MR)
SIMBAD (sequence-less MR)

o Associated projects

~

~

ARP/WARP (Model building, EMBL-Hamburg)

PDB redo (Validation and completion, NKI, the
Netherlands)

SHELX (Experimental phasing, Goettingen and
Barcelona)

Arcimboldo (Fragment-based MR, Barcelona)

Crank-2 (Automated experimental phasing,
University of Leiden, The Netherlands)
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Educational
Outreach
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CCP4 Main Event: the Study Weekend %

T
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o Takes place every January in the UK 2,
o Each year tackles a different topic: v

~ Data processing

~ Experimental phasing

~ Molecular replacement

~ Model building and refinement

~ Related topics: Complementary methods (EM, NMR, SAX
etc.), Structure analysis, Complexes, Ligands, Databases

e Lectures streamed live on the internet
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CCP4 Study Weekend

e Proceedings published in special edition of Acta Cryst. D

Introduction to CCP4

& (CP4

2017: “From crystals to structure with CCP4”

2018: “Multi and Serial Crystal Data Collection and Processing”
2019: “Molecular Replacement”

2020: “Model Building”

2021: “Integrating Structural Biology”

-
3 ﬁ{ Acta Crystallographica Sectio L
ﬁl.?;-. STRUCTURAL BIOLOGY @ Acta Crystallographica Sectio
—— ame 73 Purt] | STRUCTURAL BIOLOCY ~ Acta Crystallographica Section D

.

REP— "2 STRUCTURAL BICLOGY
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CCP4 Schools and Workshops

¢ Main aim is to give education and expert help to researchers
working with collected crystal data

¢ Some schools also provide expert help with collecting crystal data i
(APS, Hamburg, Diamond)
e Applicants with challenging crystals and/or data are given strong
consideration but this is not mandatory e
;
o Software developers from CCP4, Phenix (APS Workshop), SHELX, |

ARP/WARP, XDS and HKL as well as others give lectures, tutorials “73
and are also available to help with data processing and data =X
solution throughout the meetings

https://www.ccp4.ac.uk — Courses & Events



http://www.ccp4.ac.uk/
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CCP4 users around the world
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CCP4 Resources

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

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

o CCP4 wiki @ Konstanz: — http://strucbio.biologie.uni-konstanz.de/ccp4wiki/ ‘
index.php/Crystallography (thanks to Kay Diederichs) ».

o CCP4 web site — https://www.ccp4.ac.uk (downloads, documentation, news
and more) ’

¢ CCP4 Cloud manuals:
https://cloud.ccp4.ac.uk/manuals/htmli-taskref/index.html (task manual)
https://cloud.ccp4.ac.uk/manuals/htmi-userquide/index.html (user guide)

Documentation is a public resource and contributions are welcome!



mailto:ccp4@ccp4.ac.uk
http://strucbio.biologie.uni-konstanz.de/ccp4wiki/index.php/Crystallography
http://strucbio.biologie.uni-konstanz.de/ccp4wiki/index.php/Crystallography
http://strucbio.biologie.uni-konstanz.de/ccp4wiki/index.php/Crystallography
http://www.ccp4.ac.uk
https://cloud.ccp4.ac.uk/manuals/html-taskref/index.html
https://cloud.ccp4.ac.uk/manuals/html-userguide/index.html
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Crystallography in
nutshell
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$ ccp4 Introduction to CCP4

Structure Solution in Essence

o As an ultimate goal, one would like to generate an atomic model
for their target

e This could be achieved by applying the inverse Fourier transform
to experimental structure factors (which are Fourier transform of
the structure’s atomic coordinates) if they were known or could
be indeed obtained in an experiment

¢ |n reality, the X-ray
diffraction experiment gives
only moduli, but not phases,
of structure factors

o Therefore, phases need to be
elicited by other means
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Structure Solution Pathway

e As a first step, one need to derive structure factor amplitudes from
the intensities of spots in X-ray images

¢ Next, phases need to be approximated by using methods such as

~ Experimental Phasing: SAD, MAD, SIRAS etc.

~ Molecular Replacement
~ Combination of the above

e Then, structure factors can be converted into electron density via
inverse Fourier transform

¢ The obtained electron density map needs to be interpreted via
model building and refinement to produce a model for target

structure

¢ The model needs to be analysed to answer biochemical questions
and deposited in the PDB
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The Software
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The CCP4 Software Suite

¢ The CCP4 Suite is a comprehensive suite of software for
macromolecular crystallography and it contains about 400
program components q

e R SR
o

¢ New versions of the suite are released about every 12
months

~ New programs
~ Major updates to existing programs
~ Other new features such as changes to CCP4i interface

o Revisions to the current release are made available through
the CCP4 updates manager
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4 CCM Introduction to CCP4
CC P4 S CcO p e CrVSta:iSation

Data Collection

Data Processing
and Reduction

CCP4 Software o —— e 7

- | | e Experimental Molecular
ea"e & CCP2.7.0.011 Frojcot Viewer: ME| e Eoonomhoaromowom oo '
= - & . ® B TR T - S —— Phasing Replacement

Tackmeny  ViewinCoot  Viewin CCPdmg  Expot MTZ  Hele  Bbicgraphy  Clone job _‘_’ ; ﬂ' ot e s 5 I

Bl Proect dimaciory — T 8 Eee —

O JebFin Evaliahan " ) Imgort "‘W —————————
+ G Molrep » . Imegrate X-ray Images | ——= ‘ — e e .

e A . ROARREME0] L Xeray data reduction andanalys e | . ' — Density 0rh SH ELx
- A , 2 Import acoovdinate sed - optional sa... nRes=168 » + Exparimaental phasing N o« o .
o A 1import me - ?E!BIoIMomaﬂccandmodelprap{ Bt MOdIflcatlon

» & Nokecular Replacement

/" Moded bullding and Graphics

» & Refinement

» 1, Ligands e

- 5 Validstion and anaiyais |
Export and Daposition

~ .4 PReflection data tools

Model Building

Refinement

Structure Analysis

I
pDB_ R EDO Deposition
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CCP4 Releases

o Current release version — CCP4 7.1.008

¢ Recent programs:

~ SHELX, DIALS, MorDA, Arcimboldo, CCP4i2, CCP4 Cloud, CCP4Build
~ QtPISA, Aimless, Dimple, AMPLE, SIMBAD, Zanuda, ProSMART,
Nautilus, AceDRG, Privateer, Feckless and other

~ |In collaboration with the EMBL-Hamburg, ARP/WARP model
building software is now rolled with CCP4 Suite

e Continuing development of major components:
~ Phaser, Refmac, Mosflm/iMosflm, Crank-2, MrBUMP

o Newer infrastructure

~ Build system, Setup Manager and Updates Manager
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Using CCP4
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Crystallisation

Data Collection

Data Processing
and Reduction

7

Experimental
Phasing

N

Molecular
Replacement

N\ 74

Density
Modification

Model Building

Refinement

Structure Analysis

Deposition

Automated*

Xia-2

MrBump, Balbes, MorDA,
Crank-2, Simbad, Ample

Buccaneer, CCP4Build,
Arp/wArp

Lorestr, Dimple

PDB Deposition module

Science & Technology Research
W (acilities Council

The Structure Solution Stages

Fundamental*

XDS, DIALS, Aimless,
DUI, XDSGui, iMosflm

Phaser, Molrep, ShelxCD,
Sculptor, Chainsaw

Parrot, Acorn, ShelxE

Coot,AceDrg, jLigand

Refmac, Prosmart

Zanuda, PISA, Gesamt

* only selected representative programs are shown

Complex §§

at Harwell .
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Programs’ use and Projects

o Crystallographic projects may be very complex

~ over 100 programs may need to be used

~ sometimes, 100s jobs may need to be run ?"';f

o
o All CCP4 programs can be used from command line ”
~ [+] gives full control of programs and access to all parameters
~ [-] difficult to memorise all options and parameters \*
~ [-] difficult to keep 100s and 1000s files organised
~ [-] may be difficult to analyse the structure solution pathway post factum %
e

o Most frequently used programs are available through graphical interfaces %

~ [+] greatly simplifies manipulation with data and program parameters S

~ [+] arranges work in Projects, easier to navigate, analyse and make decisions :,?

~ [+] take care of many petty jobs such as routine format conversions, map preparations
and other

~ [-] may give access only to a subset of most frequently used program parameters

~ [-] may not exist for a particular program of interest
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ccp4 Introduction to CCP4
Command Line Operation

Example: i |

refmac5 HKLIN my.miz HKLOUT output.mtz XYZIN my.pdb XYZOUT output.pdb

Keywords:

¢ Most CCP4 programs take “keywords” as command options through standard input to
the program

e Gives access to all options of the program and the most fine-grained control
¢ Can be provided through ccp4i using “Run & view com file”

Scripting: g
o Repetitive tasks can be scripted | ,«;
o Pipelines of programs can be created in a script ;\
Command 7

I. e f2mtz hklin ${1} hklout shelxe-output.mtz << eof
Ine TLPIES = gnple
cell S{cell}

S ymm S {symm}
labout H K L F FOM PHI SIGF

Keywords CTYPOUT HHH F W P Q

pname ample
dname ample
END
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Command Line Operation

e CCP4 program keyword descriptions are found in documentation pages online or in the

suite (SCCP4/html/INDEX.html):

" CT24 Pcgram Suite: an

——

W [acilities Council

at Harwell

- C A www.oepfacuk/htmliaimlzes vmlskeypwards 77 =
A T r A

KEYWORDED INPUT - DESCRIPTION ;
B - . M . - . .« . - - -

In the definitions below "] |" eacloses optional items. "/" delineates alternatives. All kayvwords are case-inssnsitive, but are listed below n upper-case.

Anvthing atter "!" or "#" 15 treated as conunent. The available keywords are: !
| ) ) i i
4 ANAT VSIS, ANOMALOUS. BINS. DUMP EXCLUDE. INITIAL INTENSITIES NAME.  ONLYMERGE. OUTPUT. PARTIALS REFINE.

BEJECT RESOLUTION RESTORE RUN SCALES SDCORRECTION TIE ITTLE

RUN <=Nrun= BATCH <bl= to <bh2>

Define a "ron" - N is the Ron number. with an arbitrary integer labal (e, not necessarily 1.2.3 etc). A "ron” dafines @ set of reflections which share a set

of scale factors. L'ypically a run will be a coatinuous rotation around a single axes. L he definition of a mon may vse several RUN commands. If no RUXN
| command is ziven then run assignment will be done automatically. with ron breaks at discontinvities in dataset, batch mumber or Phu. If any RUN

detinitions are given, then all batches not explicitly spacitied will be excluded.

SCALES [<subkeys>]

Define lavour of scales. i2 the scaling model. Note that a layout may be defined for z2ll runs (no RUN subkeyword), then overridden for particular mons by

additional commancs.

Sutkeys: L

RUN <run_number-~
ROTATION =Nscales~ | SEACING ~celta_rotation=-

on rotation [default S2ACING 5]
BATCH

batches
BEACTOR ON | OFF

Switch Btactors on or ozt The dedauvlt 1s ON.
BROTATION ~Ntume> | SPACING “delta time=

rotation anele is vsad as its proxy |detault SEACING 20|
SECONDARY |<Lmax=|

- e - .
-~y ~& o ey — 1 ES . et -~ -~ - o ET— -~ = -~ - 1"

Define mm o which this command applies: the ron must have been previously defined. 12 no run 15 defined. it apples to all runs

Define layout of scale factors along rotation axis (Le. primary beam). either as number of scales or (1 SPACING keyword present) as waterval
Set "Batch" mode, no interpolation along rotation {primary) axis. This option 1s compulsory it a ROT columa is not present in the input Zile. but
othenvise the ROTATION option 15 preferred. WARNING: this option 15 not optiunised and may take a verv long time it you have maay
Detine pumber ot 3-factors or (if SPACING kavword present) the waterval on "tum2": usually no tuue is dafined in the mput file, and the

Szcondary b2am correction 2xpanded in spherical harmonics up to maxin order Zmax m the camera spindle frame. The number of

1

+* ~
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The CCP4 user interface(s)

¢ Three main interfaces to the CCP4 suite
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The CCP4 user interface(s)

e

¢ Three main interfaces to the CCP4 suite
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The CCP4 user interface(s)

¢ Three main interfaces to the CCP4 suite

T T et : we x
Ui vl ito F2 o vie L Dvaibe b o st Sacioy B s e aof v bl tomes B Ll
Wbruske Suboun e -

Chamer Ama. | %

1. CCP4i — original interface B | HE T =

.
f Sed 14 BDINES poanilens et Comrmdd 'wovel Pagm |
LRy

developed around 2000 ‘ iR

i e 14 EDFIDED mcvao

P v - ' I dey 14 RATIRE  metes ek o Letn
—— : 2a0 14 wu T e —
o i Mao I 2ag 14 EISISEY mevm e —
i rn [ e ownt e -

i N IS vmon 9

» ~ prAaer_ex

my 2 > [

11 r>moe " <

1 e
I oy 11 EDXIOES pwoir

o W CCP2-72.0.011 Frojcot Viewer: ME_tusara

. . . Mg TR LR
= 4 < . @ % . - .
Taskmeou  ViewinCool Viewin CCPmg  Expol MTZ  Helo  Bbicgraphy Cloozjob  Fun

m Propect dircicry

O dentie et T r @ Imgort marged data, sequences, alignments or coordinates
. « 6 Mairep » _° Imegrate X-ray Images

- 4 Refinemant « REFMACS A=0.4F RFraa=0.

. 2 5 ,Mmp"" s » M X-ray data reduction and analysis

a A~ 2Import acoordinate set « optional sa... nRas=16G8 » « Exparimantal phasing

- ~ 1 Imporf marged
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New job Carcs
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The CCP4 user interface(s)

¢ Three main interfaces to the CCP4 suite
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The CCP4 user interface(s)

¢ Three main interfaces to the CCP4 suite
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(NN & CCP4-7.1.018 Use Phaser to carry out molecular replacement — CCP4i2 documentation

Documentation « » & ¢c | @ [®

Forward  Find  Reload Help  Opentab

° ° Back
I n CC I I I 2 file://Applicationsicepd-7. 1 /share/cepdi2/docs/sphinbuldhimWasks/phaser_pipelire/index.html ]f

€ Welcome to CCP4i2's documentation! — CCP4i2 documentation B EER g EREIAGR T T 89y I ETEVIE G W F 000 =Ty | BRSOl TVl (e T Ty 10 |

e, 4

E Molecular replacement

Autcmated Molecular InPUt
Feplacement from target

UL ILE

e o & ccpa

e Sl ?

Taskmenu  Export preject Run

Known structure  Keywords  Extra steps

A Use Phaser to carry ot

\ Job tile
Project dirootory Job §: Expert SN molecular replacement
Filter: Only show jobs containing text typad v & Use data from job 17 Generate a Free R set as input below..
Workflow
8 Expert MR - PHASER : Input Reflections 1) 5
Ll Job title  Exper ' )
7 Scripted COOT Molecular replacement - . Refloctions 1 bota_blip_P3221: imgorted by job | B 1! f
* Pending & Use data MOLREP Resoluion range Spacegro.ps 10 test  Use inpet spacegroup only a
6 Make Ligand - AceDRG "
v Finished Fii 03 Sep SYMMETRY MATCH MODEL ‘R FreeR set 17 New set of freeR flags = H
5 Make Ligand - AceDRG Autometed Phas TO REFERENCE -
+ Finished Fri N3 Sep Composition @I
4C00T Retlections Molecular replacement with = o _ : : |
< Finished i 03 Sep ) llagmenls [Flago'l) For estmating esymmetiic unit conterts:  Provide no guidance to Phaser B
3 Define AU contents . Reflectons N : ‘
v Finished Fri 03 Sep orda Installation Search mocel(s) (3)
UselsorFs | , .
2F MR - PHASER :
v 'x_med i 0G Sep - Density Modification | Showlist  Ciick “Show list” ifmors than one ccpy cr more than one
) ' ee - =
F=0.30 AFre0=0.31 R Model building anc graphics Bf .muetbo coloctod
L Data reduction
Finished Fri 0 Sep Composition Refinement
Sap=P 61 2 2 res=1.25 RMeas=0.070 P O
Cumposition of & Ligands Sucreurice Iy IR J
] AU conten Valiaticn and analysis \ c I
. Figure 1: PHASER MR input front page
F i acuitable Export and Deposition '
\ Reflection data tools . '
A | Reflections.(1.1) Hopefully salf-explanatory.
) Srch moces Coordinate data tools
SRR  CCP4i2 Command Line - i2run Resolution range. Based on the expected LLGs, PHASER will try to
5 T 1 CCP4i2 Update History search with the best resolution. You may override the maximum
| resolution that PHASER will attempt here.

How to Contribute to the Documentation

Developer Notes

Spacegroups. Where there is ambiguity, you can invite PHASER to
attempt MR in more than one spacegroup: data reduction generally

//,
e . N T

—

AP R —— e T
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Documentation in CCP4 Cloud

®

. -

Trying to focus on the scientific content of the task, rather than interface features

Gamma

TX [gamma] Gamma
4 = [0001] import fram cloud storage == imparted: HKL (1) Sequence (1)
A? [0002] asymmetric unit contents == 1 molecule in ASU, Solv=41.7%
| '™ % [0004] mrparse - 31 MR modei(s) preparad (FDB:11, AFDE:20)

4. 7% [0005) phaser MR = N, =1 LLG=4256 TFZ=43.5 R=0.2941 Ry, =0.2907
~ s [0015] refmacs

)

[0015] refmac5 (new)

P Run @ 'i

2N Refinement with Refmac
job description: |refmacs

output id:

refmac ]

L

= ROC05.01: phaser-mr (anom,protein)/xyz,phases

Resoluticn range (A): |34 | o 1.79 |

Mean Amplitudes anly ~

Structure revision

Refine using:

10

Number of refinemenrt cycles

Overall data-geomeiry weight Auto ~ starting value
\VDW repulsion weight
Generate H-atoms far refinement Yas ~

» Movrial Paramatancatinn

-.l -y
on-line

Powered by CCP4 v.7.1.017

[ §

= b L L 7acs A~ nneunee M Enmnana Kriceinal 2

Online Help x

CCP4 Cloud 1.6 documentation

10.1. REFMACS

s 10. Refinement and Model Building = Confents :; 10.Z. Buster R

10.1. REFMAC5

REFMACS i a orocgram designed for RCFinement of MACromolecular structures. IU's final sted in the process o
macromclecular crystal (MX) structure, refnament is carried out 1o maxmize the agreement batween the model and the
Maodel parameters that are optimized in the rafnement process indude atomic coordinates, atomic displaczment paramei
ecale faciors and. in the oresence of twinning, twin fracticn(s). It uses Maximum like irooc end some elements of Bayesian £

Althouah refinement procedurss are lypically designed for the final stages of MX enalysis. they are aiso often used to img
models and to calculate ithe 'best’ eleciron-densiiy maps for further model (re)building.

10.1.1. Basic principles of refinement

refinement is 2 process of fitting the atomic model into ooserved X-ray crysfallographic data Allows the 2tiomic model fo be
criticized and analyzed direct relation benween model quality ard phase quality. We need to Iteratively mprove the mode!
the agreement betwaen F . and F

The maodeal is defined not only about the ~DB file, tut also should coneider the parameters of the refinement program.

We work with two types of maps:

2F 4ps - F 2o : “Standard” electren density - represents crystal contants
F obs - F sa1c - difference density - represents differences

Note

Data of different quality shal be described differantly (the d ffarence in quality tells us about how many stafistics B
for the atom, tha: why different numbar parameters of the model could be eslimated given particular dete).”

Detach Close

CUPS LI0ud V.1.6.U24 [UZ.11 2021)
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13.3. X-ray cross sections and anomalous scattering factors
13.4. Coordinate Utilities

13.5. Gemmi

13.6. Pairwise Structural Alignment with GESAMT

13.7. Structure Superposition with LsqKab

13.8. Sequence Alignment with ClustalW

13.9. Symmetry Match to Reference Structure with CSymMatch

Search

Search Page

Authors and Contributors

Task Refeponeefe P4 Cloud was prepared by
@ r nstitute of Protein Research, Pushchino, Russian Federation)

sinel (CCP4, STFC, Harwell, UK)

with help and contributions from
Andrey Lebedev (CCP4, STFC, Harwell, UK)
Robert Nicholls (MRC-LMB, Cambridge, UK)
Garib Murshudov (MRC-LMB, Cambridge, UK)
Pavol Skubak (Leiden University Medical Centre, Leiden, The Netherlands)

Please send documentation-related questions and suggestions t@ CCP4 Cloud Reception .

Back Return Detach Close
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eace /.0 COP4 crlive " \\+ CC P4 -I 2 S
c(-' (i) | www.cop4.ac.uk/copdoriine @ Q Scarch B0 A® > B - | = o n I n e )

DA Collaborative Computational Project No. 4 X
Software for Macromolecular X-Ray Crystallography :}’ p

Login - ¥ CCP4online ¥

[ C |* vwwvicopé.ac.uk/copdonline/serviet/controller/RunnzbleProgramsTable

Other Options - Regisler, Forgolld ... Apps L* NewTab 19 L* partneringONE-

Runnable programs

Thre following prcgrams and pipe

:\‘,; 6 AWWLOCO8. A NK P RA feeRsione L KT T <SIIndax. il

Balbes Home (Logout) > Login > Programs > MrBLMP > Naw Ml JsP18a 2.0.2 [PDE 1e94]
An automated Molecular F CCP4 S @ B
components necessary fo New MrBUMP Run on-line P Rkl B
MrBUMP ‘
L Input Monomers Interfaces Stock Crystal Splits Log file 2
An automated Molecular The file fermals avoeplad for inpul are mle end 4l [sbucluw
structure faciors, it will see
from the templaie structu Structure | actors: | Choose e Mo file o Interface F | | E
v Lis: af interfaces
restrained refinement. Seguerce larget: | Choose e Mo file ¥ LENE | summary Intwroction rodor
Bonds
Zanuda Instead of entering i SRS -
(Note that a commae '
Soace groun and crystallo > LEIF Monomer 10
. » 3.EIIE
jsPISA AR :‘lnn .
. b t
Calculztion and anzlyss o b 3BIIA e
»6.01¢C Symmatry (D
AMPLE »7.0IIC
»8.B1IA Interfoce otoms
Automatec ab Iritio searc »9.D|C e —
SHELX »0.CIC Tatal atoms
Automatec SHELXC/D/E ¢ 1 hava the SHCLX | .cenca (opticnal): | (¥ou can getthe Iic - ’;- ; [ : ; et vt =
> 2.
data in XDS, Scalepack S » 301D Surface resldues
“ter ¢ 7 e > 4. [ANPJEISI0 | E
proteln sequence Is provie Submit | (a%er cl'ckng suom't, PLEASE WALT “or your ‘lles TR Tatal rasidues |
CRANK2 RIS Bsa, A? I146.6 e »
B T.20A ASA, A7 237283.4 |
Automatec structure solut » 8.CIIF .
BETA > 19.2014 Solvation energy, kcal/mod Interface parameters
» 20. [ANPJE:500 || F | R NIRZITL T . - 1A : Inleriace area, A¥ 2246
> 2105 || [ANE)E0T D@ : Eolveticn Enengy, kcalma -12.46
cop4 Ruthert. fd/‘ﬂﬂ Lak » 2.7 ||E BE . Toed Binding Snergy, kcalimol -23.65
STFC Rutkeric cton Lakcratery o N , > 25| |E PV : Hydophooic #-vslue 03542
Dideot Okon CX11 OFA CCFP4 STrC Rutherforc Appleton Laba-atory, Ha~vie | Campus LA HB : NumoercfHydregenBonda 11
(1 441 144 (12£4) 1236 £€7720 | Emall: K | Downoad PDE | Dewnload PDBx | View inJsMol | 88 : MumSarciOaktekges =~ 5
Tol:(144) 1236 687726 | Fax: 1 44 (144) | : ocp4@ocpd.ac.d own o n ievs in JSMo DS : Numbercf Disulphice Bonds 0
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CCP4 Setup Manager

B8 CCP4Package Manager

Collaborative Computational Project No. 4
Sciarce and ‘echnclogy ~aciliti2s Louncil

Nutherfcre Applcton Loboratory

Didcul. Oxon. OX11 OFA Un Led Kingdo'n

htep://www.ccpd ac.Lk

e Easy installation mechanism for
CCP4 and associated packages

(Coot, ARP/WARP, CCP4mg) CCP4 Software Suite

S ®@ @ CCP4Package Manager

o Available on Linux and Mac OSX | ccpa setup, step 1 out of 5
p I atforms Choose camponents to install: and
Component Full size CCP4 core packages. Collection of over 200 useful
— programs, written by varicus authcrs, which provides
w {CCP4 Program Suite v6.3.0 1.2 GB | tnols for all stages of stnucture solution process, plus
W ARPMVARP V7.2 205.0 MB softwarc librarics and accompanying cata. Corc
_ : COOT v0.6.2 350.0 MD packages are needed [or other applicalions in the lisL.
o Sets up system variables _ coorvos 500 M

automatically if you wish  IEEXEEEEEENTINS
CCP4 setup, step 4 out of 5

Download selected components

‘Componcnt Size Download
ARP/WARP V7.3 uB Inciuded in another package

100%

ﬁ 22% ‘

COOI1 vU./ 2.1.41MB
CCPIMQ v2.6.2 301.3 B

W zimc ~emaincd: C0:00:37 ot 6.0 MB/=
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Update Manager

D ® @ CcP4Package Manager

¢ Automatically install latest
fixes and new features

Collaborative Computational Project No. 4
Science and Techno cgy Facilizies Council

Rutherfcrd ApDd €ton Labcratary

Didcot, Oxon, CX11 CTA Unied <ingdom
hztp:/'www.czp4.ac.uk

CCP4 Software Suite

version 6.3.0

o Allows for rolling back to

previous versions
Update

Ihis program will guide you through the update process for
CCP4 Software Suitc on your camputer.

¢ Updates made available
once every two weeks or as AT LIRS kayniites sy
and when they are needed CCP4 update, step 1 out of 3

Choose updates to install or remove:

Pross "Next" button to continue.

Update Installed Date Size Pointless: Hxed Chcos2 Spacegroup option for non-
S hE e stancard sellings, e.y. P21 2 21
1 1 SEEE . Arp/Warp: Aro/Warp Lask inLerfaces preinslalled; will
® Ava | Ia b I e on Ll N UX, M dC OSX v 6.3.0-007 ¥ 10.10.12 49.8 MB become active on insta lation of Arp/Warp.
This fixes problem with cverwriting
an d Wi N d OWS ¥ 6.3.0-006 v/ 05.10.12 102MBD modules.def fila by other upaares.
v 6.3.0-005 v 21.00.12 9.1MB Zanuda: Made consistent wirh MSE atoms defined as ‘
) o HETATM in pdb-Tles A
v 6.3.0-008 v 14.09.12 12.1 MB
¥ 6.3.0-003 v 05.09.12 7.5MB
v 6.3.0 0002 v/ 05.00.12 2€4B
v 63.0-001 v N5.N09.12 AOMR

Your CCP4 setup is up to date

Finish
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