Welcome!

/th 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 http://www.ccp4.ac.uk/
schools/DLS-2020, so don't feel you have to copy every slide. You will have
them available at the end of the workshop.



http://www.ccp4.ac.uk/schools/DLS-2020
http://www.ccp4.ac.uk/schools/DLS-2020
http://www.ccp4.ac.uk/schools/DLS-2020
http://www.ccp4.ac.uk/schools/DLS-2020

A few more points of the moment

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

e Your posters: please upload them to the # 11-postersession channel. Each
upload will start a thread, in which the poster discussion will then take place
asynchronously by Slack chat



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 °
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DLS-CCP4 Data Collection and Structure Solution Workshop

This page lists some of the publications where the research involved benefited from the assistance given at the DLS-CCP4 workshop. We are grateful to each of the authors
for acknowledging the help they recieved at the workshop.

e 2017 Publications
e 2015 Publications
e 2014 Publications

2017 Publications

The authors of the following publications have expressed their gratitude for the help they received in solving their structures at the DLS-CCP4 school in 2017.

e "Crystal structure of human Acinus RNA recognition motif domain" -
Humberto Fernandes, Honorata Czapinska, Katarzyna Grudziaz, Janusz M. Bujnicki and Martyna Nowacka. Peer) (2018).
e "Crystal Structure and Directed Evolution of Specificity of NlalV Restriction Endonuclease" -
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What is CCP4?
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© 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 5=

@ 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

© Today CCP4’s main activities are:

“* Supporting the development and distribution of a comprehensive 4'
suite of software for performing structure solution in macromolecular g
crystallography ‘

4 . . .

“* Providing educational and training events to users of the software e
including schools/workshops where users can get access to expert %@
assistance with structure solution problems E

,'

% Providing other resources to the user community including the o

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

sl

%
© Oxford
~ CCP4 core team — software development,
maintenance, distribution, educational outreach and
CCP4 online resources

~ Diamond — data processing developments (DIALS)

© Cambridge
~ MRC/LMB - software development for
refinement (REFMAC) and data processing
(MOSLFM, Aimless, etc.)
~ Uni. of Cambridge — Phaser development team
for phasing software

S e a
""UNITED
Newcastie

"

© University of York
~ Software developments (CCP4mg, Buccaneer,
Privateer)
~ CCP4 GUI-2 developments

Isle of
Wight &
English ChanM~ o
Guemnsey *

Jersey
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© University of Liverpool

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

© Associated projects e
NITED

“ () Newcastle

1 ik «t :
: \ 5 iddlesbrough
IsIe of " ‘ 'C e
4 . :
] v

~ ARP/WARP (Model building, EMBL-Hamburg)

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

Man  Mancheste

~ SHELX (Experimental phasing, Goettingen and
Barcelona)

~ Arcimboldo (Fragment-based MR, Barcelona)

~ Crank-2 (Automated experimental phasing,
University of Leiden, The Netherlands)

Guemnsey .

Jersey
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CCP4 Main Event: the Study Weekend

© Takes place every January in the UK

© Each year tackles a different topic: o

~ Data processing

~ Experimental phasing

~ Molecular replacement

~ Model building and refinement

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

©® Lectures streamed live on the internet
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CCP4 Study Weekend

© Proceedings published in special edition of Acta Cryst. D

Introduction to CCP4
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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”

e
Acta Crystallographica Section A

STRUCTURAL BIOLOGY Acta Crystallographica Sectio

STRUCTURAL BIOLOGY Acta Crystallographica Section D
STRUCTURAL BIOLOGY
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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
(APS, Hamburg, Diamond) S
© Applicants with challenging crystals and/or data are given strong
consideration but this is not mandatory isg
o

© Software developers from CCP4, Phenix (APS Workshop), SHELX,
ARP/wWARP, XDS and HKL as well as others give lectures, tutorials “’3
and are also available to help with data processing and data N
solution throughout the meetings

https://www.ccp4.ac.uk — Courses & Events
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CCP4 users around the world
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CCP4 Resources

© CCP4BB mailing list — bulletin board, news, expert help and
advice j
© CCP4 help desk — ccp4@ccp4.ac.uk — bug reports, problems

with software

© CCP4 wiki @ Konstanz — http://strucbio.biologie.uni-
konstanz.de/ccp4wiki/index.php/Crystallography

(thanks to Kay Diederichs)

© CCP4 web site — https://www.ccp4.ac.uk

(downloads, documentation, news and more)



mailto:ccp4@ccp4.ac.uk
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Crystallography in
two words
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Structure Solution in Essence

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

© 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

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

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

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

Introduction to CCP4

& (CP4

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

~ Experimental Phasing: SAD, MAD, SIRAS etc.

~ Molecular Replacement
~ Combination of the above

© 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 CCP4 Software Suite

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

© 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

© Revisions to the current release are made available through
the CCP4 updates manager
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CCP4 Software

[ NON | ¥ CCP4-7.0.011 Project Viewer: MR
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Task menu  Viewin Coot Viewin CCP4mg Export MTZ Help Bibliography Clone job

LLEIER Project directory
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Crystallisation

Data Collection

Data Processing
and Reduction

7 N\

Experimental Molecular
Phasing Replacement

N
Density

Modification

Model Building

Refinement

Structure Analysis
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® 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

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

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

© Newer infrastructure
~ Build system, Setup Manager and Updates Manager

& Science & Technology Research Complex \ 1:

T

at Harwell
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Data Processing
and Reduction
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Phasing
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Molecular
Replacement
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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

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
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Programs’ use and Projects

© Crystallographic projects may be very complex

~ over 100 programs may need to be used
~ sometimes, 100s jobs may need to be run i

9
© All CCP4 programs can be used from command line ﬂ _
~ [+] 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

© Most frequently used programs are available through graphical interfaces |

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

~ [+] 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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Example:

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

© 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: oy
© Repetitive tasks can be scripted r"‘z
© Pipelines of programs can be created in a script \

7/

Command _ 23

e o L2mtz hklin ${1} hklout shelxe-output.mtz << eof ;,":

line MCPIES ¥ gmple
cell S{cell}
S ymm S {symm}
labout H K L F FOM PHI SIGF

Keywords CTYPOUT H HHFWPQ

pname ample
dname ample
END
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Command Line Operation

© Documentation for CCP4 program keywords provided by documentation pages online
or in the suite (SCCP4/html/INDEX.html):

| ] CCP4 Program Suite: aim|: X
< C' [ www.ccpd.ac.uk/h aimless.html#keyworc o= :
KEYWORDED INPUT DESC RIPTION N
| E 20
4 o
In the definitions below "[]" encloses optional items, "|" delineates alternatives. All keywords are case-insensitive, but are listed below in upper-case. ;‘\{ A
Anything after "!" or "#" 1s treated as comment. The available keywords are: i _l‘ o
. b SRR 5
! [ " L
{1 ANALYSIS, ANOMALOUS. BINS. DUMP. EXCLUDE. INITIAL. INTENSITIES. NAME. ONLYMERGE. OUTPUT. PARTIALS. REFINE. : : 6" :y:.f
REJECT. RESOLUTION. RESTORE. RUN. SCALES. SDCORRECTION. TIE. TITLE - \:‘%
RUN <Nrun> BATCH <b1> to <b2> el

Define a "run" : Nrun is the Run number. with an arbitrary integer label (i.e. not necessarily 1.2.3 etc). A "run" defines a set of reflections which share a set
of scale factors. Typically a run will be a continuous rotation around a single axis. The deﬁn1t10n of a run may use several RUN commands. If no RUN

i command is given then run assignment will be done automatically, with run breaks at discontinuities in dataset, batch number or Phi. If any RUN
definitions are given, then all batches not explicitly specified will be excluded.

SCALES [<subkeys>]

Define layout of scales. ie the scaling model. Note that a layout may be defined for all runs (no RUN subkeyword). then overridden for particular runs by
additional commands.

Subkeys: !
RUN <run_number
Define run to which this command applies: the run must have been previously defined. If no run is defined. it applies to all runs
ROTATION <Nscales> | SPACING <delta_rotation>
Define layout of scale factors along rotation axis (i.e. primary beam). either as number of scales or (if SPACING keyword present) as interval
on rotation [default SPACING 5]
BATCH
Set "Batch" mode. no interpolation along rotation (primary) axis. This option is compulsory if a ROT column is not present in the input file. but
otherwise the ROTATION option is preferred. WARNING: this option is not optimised and may take a very long time if you have many
batches

BFACTOR ON | OFF
Switch Bfactors on or off. The default is ON.
BROTATION <Ntime=> | SPACING <delta_time=
Define number of B-factors or (if SPACING keyword present) the interval on "time": usually no time is defined in the input file. and the
rotation angle 1s used as its proxy [default SPACING 20].
SECONDARY [<Lmax>]
Secondary beam correction expanded in spherical harmonics up to maximum order Lmax in the camera spindle frame. The number of

1T TT T T

narametars increacac ac (Tmav + 11%%2 cn van chonld nee the minimnm arder needed (eoc 4 - A _dafanlt A The daviatian af the cuirface fram v
@
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©® Three main interfaces to the CCP4 suite
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©® Three main interfaces to the CCP4 suite

List of jobs for project. Double-click on a job displays the log file, shift-double-click reruns the job. Change Project | Help
— | g Directories&ProjectDir
- ~|l22 18 Dec 14 FINISHED molrep tesy - .
DREDaNSES L 21 18 Dec 14 FINISHED refmacs test ViewATy Ro
D Model Generation r 20 18 Dec 14 FAILED  xia2 test View Files from Job ||~

Dhoser s 19 18 Dec 14 FATLED  xia2 test
ST 12 12 Dec 14 FINISHED mrbump test Search/Sort Database..

[ [ [] o
Run Molrep - auto MR 17 18 Dec 14 FINISHED aimless test ]
—— 16 12 Dec 14 FINISHED pointless test Graphical View of Project
Run MrBUMP 15 18 Dec 14 FAILED  dimple test ive Fi
¢ 14 17 Dec 14 KILIED  mrbump test Delete/Archive Files..

Run Balbes

13 12 Dec 14 FAILED  mrbump test Kill Job
Run AMPLE 12 12 Aug 14 KILLED  mrbump [No title given]
- 11 12 RAug 14 FINISHED mrbump [No title given] ReRun Job..
D AMoRe Suite r 10 12 Aug 14 FINISHED mrbump [No title given] _———————
) uiities r 9 12 Aug 14 FAILED  mrbump [No title given] Edit Job Data = |
- 2 12 Aug 14 KILLED  mrbump [No title given]
Phaser Single Atom MR 7 12 Aug 14 FINISHED mrbump [No title given] WLI
6 12 hug 14 FAILED  mrbump [No title given] System Administration = |
5 13 May 13 FINISHED phaser MR [No title given]
4 13 May 13 FINISHED phaser MR [No title given]
3 13 May 13 FINISHED phaser MR [No title given]
2 13 May 13 FINISHED phaser MR [No title given]
1 13 May 13 FINISHED phaser MR [No title given]

3 new updates available
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s ree main interfaces to the CCP4 suite

« i =
List of jobs for project. Double-click on a job displays the log file, shift-double-click reruns the job. Change Project | Help
— | g Directories&ProjectDir
- ~|[22 18 Dec 14 FINISHED molrep tesy . .
[ ° ° ° pRAmANEE C 21 18 Dec 14 FINISHED refmacs test View/Any /e
D Model Generation r 20 18 Dec 14 FAILED  xia2 test View Files from Job —
r r ‘ r I r 19 18 Dec 14 FAILED  xia2 test
——
I I I I BT 12 12 Dec 14 FINISHED mrbump test Search/Sort Database..
[ ] Run Molrep - auto MR 17 18 Dec 14 FINISHED aimless test ]
16 12 Dec 14 FINISHED pointless test Graphical View of Project
Run MrBUMP 15 18 Dec 14 FAILED dimple test e
Run Balbes 14 17 Dec 14 KILLED mrbump test
13 12 Dec 14 FAILED mrbump test Kill Job
Run AMPLE 12 12 Aug 14 KILLED  mrbump [No title given]
- = 11 12 RAug 14 FINISHED mrbump [No title given] ReRun Job..
D AMoRe Suite 10 12 Aug 14 FINISHED mrbump [No title given] _———————
) utiities r 9 12 Aug 14 FAILED  mrbump [No title given] Edit Job Data —‘|
- e 12 Aug 14 KILLED  mrbump [No title given] Proforonces
Phaser Single Atom MR 7 12 Aug 14 FINISHED mrbump [No title given]
6 12 Aug 14 FAILED  mrbump [No title given] System Administration = |
5 13 May 13 FINISHED phaser MR [No title given]
4 13 May 13 FINISHED phaser MR [No title given]
3 13 May 13 FINISHED phaser MR [No title given]
2 13 May 13 FINISHED phaser MR [No title given]
1 13 May 13 FINISHED phaser MR [No title given]
[ NON ] & CCP4-7.0.011 Project Viewer: MR_tutorial " Sipelvindatesauaig

T » i =~ K 2 Slacalolpdate S H M EX
sh= - o b @ @ 3
Task menu  Viewin Coot Viewin CCP4mg Export MTZ Help Bibliography Clonejob  Run

LlZaSigy  Project directory

C JobiFile Evaluation 2 Import merged data, sequences, alignments or coordinates
.. « 5 Molrep Integrate X-ray images
» =+ = & 4 Refinement - REFMAC5 R=0.49 RFree=0., ) . .
» -+ A 3Molrep » @ X-ray data reduction and analysis
» 4+ A 2Importa coordinate set - optional se... nRes=168 » .+ Experimental phasing
> =+ A& 1Import merged

> Eﬂ Bioinformatics and model preparation for Molecular Replacement
» & Molecular Replacement

> é}" Model building and Graphics

_ . CCP4i2 — new graphica
e esktop interface (2016)

> Export and Deposition

; ﬁ Reflection data tools
> Hj‘ Coordinate data tools
> + Developer tools

New job Cancel
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©® Three main interfaces to the CCP4 suite

"
List of jobs for project. Double-click on a job displays the log file, shift-double-click reruns the job. Change Project | Help )‘v h
.
— | < Directories&ProjectDir . :
- =22 18 Dec 14 FINISHED molrep tesy - .
[ ° ° ° pRAmANEE L 21 18 Dec 14 FINISHED refmacs test View/Any /e
D Model Generation i 20 18 Dec 14 FAILED  xia2 test View Files from Job ||~
r r ‘ r I r 19 18 Dec 14 FAILED  xia2 test
——
I I I I BT 12 12 Dec 14 FINISHED mrbump test Search/Sort Database..
[ ] Run Molrep - auto MR 17 18 Dec 14 FINISHED aimless test ]
16 12 Dec 14 FINISHED pointless test Graphical View of Project
Run MrBUMP 8 D P
P e i ceet Delete/Archive Files..
Run Balbes oec : = mroump €9
13 12 Dec 14 FAILED mrbump test Kill Job
Run AMPLE 12 12 Aug 14 KILLED  mrbump [No title given]
- r 11 12 RAug 14 FINISHED mrbump [No title given] ReRun Job..
D AMoRe Suite 10 12 Aug 14 FINISHED mrbump [No title given] ————
) utiities r 9 12 Aug 14 FAILED  mrbump [No title given] Edit Job Data 4|
- e 12 Aug 14 KILLED  mrbump [No title given] Proforonces
Phaser Single Atom MR 7 12 Aug 14 FINISHED mrbump [No title given]
6 12 Aug 14 FAILED  mrbump [No title given] System Administration _1| . -
5 13 May 13 FINISHED phaser MR [No title given] "
4 13 May 13 FINISHED phaser MR [No title given]
3 13 May 13 FINISHED phaser MR [No title given]
2 13 May 13 FINISHED phaser MR [No title given]
1 13 May 13 FINISHED phaser MR [No title given]
[ NON ] & CCP4-7.0.011 Project Viewer: MR_tutorial . Sipelvindatesauaig
Manage Updates Exit

= 4 3 M Q) A & e Z PEISEESS. =

Task menu  Viewin Coot Viewin CCP4mg Export MTZ Help Bibliography Clonejob  Run
LlZaSigy  Project directory

Import merged data, sequences, alignments or coordinates

) Job/File Evaluation -
.. « 5 Molrep » . Integrate X-ray images
b e . A, 4 Refinement - REFMAC5 R=0.49 RFree=0.. . .
» -+ A 3Molrep - @ X-ray data reduction and analysis
» 4+ A 2Importa coordinate set - optional se... nRes=168 » .= Experimental phasing
> -

« A, 1Import merged z . . :
> [#=H Bioinformatics and model preparation for Molecular Replacement

& Molecular Replacement

l# Model building and Graphics

_ 2. CCP4i2 — new graphical
desktop interface (2016)

Export and Deposition

> j"“
) 5‘ Coordinate data tools

Reflection data tools

> v Developer tools

‘ « C @ D& re-harwell.ac.uk, o O 0 n o =

. madrid EXAMPLE Ronan Keegan [# 3
New job Cancel -

4-- #,[0001] imported: HKL (4) Sequence (1) XYZ (1) - done.

+ 4. )¢ [toxd_TEST] madrid_EXAMPLE
ED - [0002] simbad -- done. 1DTX_refinement_output Electron density for 1IDTX
[—

[0002] simbad toggled spinning

~ Input 0 Job complete

a 3
Report " Lattice Parameter Search Results | Logfile | Erra

= oo 1
n The best search model found by SIMBAD was 1DTX. This gave an R/Rfact o
solution. Values above this may also be indicative of a correct solution but yol

Best SIMBAD ult Down ]

*) Electron density for 1DTX | UgiyMol | ViewHKL | Display
1DTX_refinement_output.pdb | [ Export
1DTX_refinement_output.mtz | | Export

Export

Export

3. CCP4 Cloud, browser ‘
based (2019)

Log files from 1DTX
107X _mx.1og | [ Export

PPt @smeumew  @gBBSRC SO0~
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©® Three main interfaces to the CCP4 suite

1. CCP4i — originam

deprecated

& CCP4-7.0.011 Project Viewer: MR_tutorial

- S " @ | %

View in Coot  Viewin CCP4mg Export MTZ Help Bibliography Clone job  Run

LlZaSigy  Project directory

[ JON ]
=
Task menu
Q
..
[
[
> A
[

Tob/Eile Evaluation 2 Import merged data, sequences, alignments or coordinates
« 5 Molrep Integrate X-ray images

2 ;Zz);irr:;ment - REFMACS R=0.49 RFree=0 » @ X-ray data reduction and analysis

A, 2Import a coordinate set - optional se... nRes=168 » .+ Experimental phasing

1 Import merged =
S P ¢ » [=H Bioinformatics and model preparation for Molecular Replacement

» & Molecular Replacement

> é" Model building and Graphics
> ‘,( Refinement

> ale Ligands

» =g Validation and analysis

> Export and Deposition

> f‘ Reflection data tools

> Hj‘ Coordinate data tools

> + Developer tools

New job Cancel

3. CCP4 Cloud, browser
based (2019)

p.

« i je o
List of jobs for project. Double-click on a job displays the log file, shift-double-click reruns the job. Change Project | Help
— g Directories&ProjectDir
Analysis Py tesy . o
' refmacS test [ Any SI
U 18 Dec 14 FAILED  xia2 test View Files from Job ==
19 18 Dec 14 FAILED  xia2 test
18 18 Dec 14 FINISHED mrbump test Search/Sort Database..
Run Molrep - auto MR 17 18 Dec 14 FINISHED aimless test — =
16 1g Dec 14 FINISHED pointless test Graphical View of Project
Run MrBUMP L
S e DeletelArchive Files..
Run Balbes 7 Dec — mrbump et
13 12 Dec 14 FAILED mrbump test Kill Job
Run AMPLE 12 12 Aug 14 KILLED mrbump [No title given]
- = 11 12 RAug 14 FINISHED mrbump [No title given] ReRun Job..
uite 10 12 Zug 14 FINISHED mrbump [No title given] -
r 9 12 Aug 14 FAILED  mrbump [No title given] Edit Job Data = |
& 12 Rug 14 KILLED  mrbump [No title given] P
i references
Phaser Single Atom M| 14 FINISHED mrbump [No title given]
mrbump [No title given] System Administration — |
5 . MR [No title given]
4 13 May 13 F. title given]
3 13 May 13 FINISHED phasere iz=n]
2 13 May 13 FINISHED phaser MR
1 13 May 13 FINISHED phaser MR [No title gT
Manage Updates

2. CCP4i2 — new graphica
desktop interface (2016)

€) jsCoFE x

<« c @ D& re-harwell.ac.uk 9w mn o =

= madrid_ EXAMPLE Ronan Keegan [# 3

o+

379 [toxd_TEST] madrid_EXAMPLE
4. #,[0001] imported: HKL (4) Sequence (1) XYZ (1) - done.
& [0002] simbad -- done.

1DTX_refinement_output Electron density for 1IDTX

[0002] simbad toggled spinning

~ Input m Job complete

&
Report Lattice Parameter Search Results | Logfile | Erra
" ~ SIMBAD Summary
n The best search model found by SIMBAD was 1DTX. This gave an R/Rfact o
solution. Values above this may also be indicative of a correct solution but yol

~ Best SIMBAD result Downloads

<) Electron density for IDTX | UglyMol | ViewHKL Display

1DTX_refinement_output.pdb | [ Export

1DTX_refinement_output.mtz || Export
1DTX_refmac_2fofcwt.map Export

1DTX_refmac_fofcwt.map Export

~ Best SIMBAD result Log Files

Log files from 1DTX
107X _mx.1og | [ Export

poPt  @umumemw  @gBBSRC

i5CoFE v.0.1.0 11.05.20181

Science & Technology Research Complex
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®ece ¥ CCP4 online x\+

| € ) (0 www.ccp4.ac.uk/ccpdonline ¢  Q Ssearch

"B O34 AOD > E-

Software for Macromolecular X-Ray Crystallography

Welcome to CCP4 online

Login & ccp4online x

Collaborative Computational Project No. 4 ‘ % I
&

-
"}

}-..

CCP4 on-line
services

http://www.ccp4.ac. uk/ccp4onl' f.

“
R o

R
i Apps [ NewTab [ [Y partneringONE -

Other Options - Register, Forgo

@ | ) www.ccpd.ac.uk/ccpdonline/servlet/controller/RunnableProgramsTable Ay =

Runnable programs

The following programs and pipe

Software fc

»

jsPISA 2.0.3 [PDB 1e94]

@)@ www.ccp4.ac.uk/pisa/sessions/LQ-821-Sl/index.html v \ (Q Search ) ﬁ | E 3 @ 4 9 & J' } =

Balbes
An automated Molecular R
components necessary fo

MrBUMP

An automated Molecular R The file formats accepted for input are mtz and cif (structui
structure factors, it will sea

Home (Logout) > Login > Programs > MrBUMP > New Mrli

New MrBUMP Run

from the template structu SoLER R Choose File |No file
restrained refinement. Sequence Target: Choose File | No file
Zanuda Instead of entering i
(Note that a commel
Space group and crystallc
jsPISA
Calculation and analysis @
AMPLE
Automated ab initio searc
SHELX
Automated SHELXC/D/E s I have the SHELX licence (optional): | | (You can get the lic

data in XDS, Scalepack, S

protein sequence is provic
CRANK2

Automated structure solut

BETA

Submit | (after clicking submit, PLEASE WAIT for your files

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

CCP4 STFC Rutherford Appleton Laboratory, Harwell Campus

—

jSPISA 2.0.3 [PDB 1€94]
St 2 2 @

on-line

Print Refresh Help

Exit
'

Interface F || E
v List of interfaces
v REE | summary Interaction radar
Bonds
Residues Monomer 2

» 2.E||F Monomer ID F E
»3.EIIE Class Protein Protein
» 4. A||B
» 5B A Symmetry operation X,Y,2 X,Y,2
»6.DJIC Symmetry ID 1_555 1_555
»7.D||C

[/ 7.3% 6.9%
> 8.8 A nterface atoms
»9.D]|C Surface atoms 60.5% 60.4%
»10.CIIC Total atoms .0% .08
» 11.A[lA 5 S8
» 12.B | B Interface residues 66 1% 65 .9%
» 13.D || D Surface residues 380 .9% 385 .4%
B alaedbll Total residues 409 .0% 408 .0%
» 15. [ANP]F:501 || F
> 16.F || B W 2146.6 .6% 2345.5 .6%

HB PV
> 17.E11A ASA, A2 22253.4 .08 | 22072.6 .08
» 18.C || F .
» 19.E|] A Solvation energy, kcal/mol Interface parameters
» 20. [ANPJE:500 | | F | WSRETTN 11/ IA : Interface area, A2 2246
» 21. E || [ANP]F:501 DG : Solvation Energy, kcal/mol -12.46
» 22.F||E BE : Total Binding Energy, kcal/mol -26.65
» 23.E||E PV : Hydrophobic P-value 0.3542
> 24.F||F HB : Number of Hydrogen Bonds 11
— SB : Number of Salt Bridges 25
L Download PDB I Download PDBx J [ View in JSMol ] DS : Number of Disulphide Bonds 0
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CCP4 Setup Manager

D © ® CCP4 Package Manager

Collaborative Computational Project No. 4
Science and Technology Facilities Council

Rutherford Appleton Laboratory

Didcot, Oxon, OX11 OFA, United Kingdom
http://www.ccp4.ac.uk

© Easy installation mechanism for
CCP4 and associated packages

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

D © @ CCP4 Package Manager

©® Available on Linux and Mac OSX CCP4 setup, step 1 out of 5
. s and
Choose components to install: pn
platforms |
Component Full size CCP4 core packages. Collection of over 200 useful
— - : programs, written by various authors, which provides
) CCP4 Program Suite v6.3.0 1.2 GB . tools for all stages of structure solution process, plus
& ARP/WARP V7.3 205.0 MB software libraries and accompanying data. Core
‘ . COOT v0.6.2 350.0 MB packages are needed for other applications in the list.
© Sets up system variables @ COOT V0.7 580.0 MB

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

Download selected components

Component Size Download
(CCP4 Program Suite v6.3.0 692.9 MB 100%
ARP/WARP v7.3 0B Included in another package

COOT v0.7 211.4 MB 100%
CCP4mg v2.6.2 304.3 MB (Y 22%

W time remained: 00:00:37 at 6.0 MB/s
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© Automatically install latest
fixes and new features

© Allows for rolling back to
previous versions

© Updates made available
once every two weeks or as
and when they are needed

© Available on Linux, Mac OSX
and Windows

Introduction to CCP4

D © @ CCP4 Package Manager

D © ® CCP4 Package Manager

CCP4 update, step 1 out of 3

Choose updates to install or remove:

Update Manager

Update Installed Date Size

6.3.0-008

6.3.0-007 v
6.3.0-006 v
6.3.0-005 v
6.3.0-004 v
6.3.0-003 v’
6.3.0-002 v’
6.3.0-001 v’

CUNEURE U U U YT Y

19.10.12 10.2 MB
10.10.12 49.8 MB
05.10.12 102 MB
21.09.12 9.4MB
14.09.12 12.1 MB
05.09.12 7.5MB
05.09.12 2848B
05.09.12 6.0MB

Your CCP4 setup is up to date

v a £
‘J"gﬂ

Science & Technology Research Complex. .
@ Facilities Council at Harwell & >

Collaborative Computational Project No. 4
Science and Technology Facilities Council

Rutherford Appleton Laboratory

Didcot, Oxon, OX11 OFA, United Kingdom
http://www.ccp4.ac.uk

CCP4 Software Suite

Version 6.3.0

Update

This program will guide you through the update process for
CCP4 Software Suite on your computer.

Press "Next" button to continue.

Pointless: Fixed Choose Spacegroup option for non-
standard settings, e.g. P21 2 21

Arp/Warp: Arp/Warp task interfaces preinstalled; will
become active on installation of Arp/Warp.
This fixes problem with overwriting
modules.def file by other updates.

Zanuda: Made consistent with MSE atoms defined as

HETATM in pdb-files

Finish
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