Using CCP4 for PX

Martin Noble, Oxford University
and CCP4



Running programs locally or

remotely

X| Patterson - Generate Patterson Map Initial parameters from /Users/practical/berks/CCP4_(

e uue.. [N'.] uuegwen] e O |
® Run FFT to generate Fatterson using anom diff (D) data map in CCP4 fonmat
H List peaks to file
® Plot default Harker map sections with coordinates of peaks in map
MTZin Full path.. fUsersfpractical/Datafcd445eMetb.mtz Browse |M
AnomDif DAHO_SeMetb SigmaD SIGDANO_SeMetb

Use isomorphous data to exclude reflections with large sigma
FPH F_SeMetb SigmaFPH SIGF_SeMetb
Map TEMPORARY Ecd4439. Metb_pattersond.map Browse |M
Peak coord berks ichSeMetﬁ _peaks1.pdb Browse |M
Define Map w
Scale amplitudes for set 1 and set 2 |0.000001

Extent 4 asymmetric unit or range x ¥ 4
Exclide Befleciions
B Exclude reflections with difference between F1 and F2 =
Excivde reffoclions - patamelors for
H Fless than n * sigmaF where n is
F absolute value less than
F absolute value greater than
# Resolution less than |20.0

Infreguenily Used Palferson

Flot Dolails

Run - Jave or Restore —

Run —

Run MNows
Run&view Com File
Run RemotesBatchfLater

Run Now
Run&\view
emotefBaich/Later
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Data collection and analysis
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Project Organisation

Ezperimental Phasing

2) WO I’kfl OWS [‘.lata Reduction

Experimental Phasing

Molecular Replacement
Density Improvement
— kodel Building
T e e Refinement
structure Analysis
Validation & Deposition
Map & Mask Wilities
Reflection Data Utilities
Coordinate Uilities

QuickTime™ and a
TIFF (Uncompressed) decompressor 1
are needed to see this picture. 1




Project Organisation

1) Graphical

D [X] ccp4 Program Suite 5.0.betal CCP4Interface 1.3.17 running on s12-dualg4.biop.ox.ac.uk Project: ew |ry

| e |

=

22 07 Jul 04 FINISHED dictionary [No

Directories&ProjectDir

Run Refmacs

Edit Restraints in PDB File

Monomer Library Sketcher

Merge monomer libraries

HCS Phased Refinement

Tidy Waters

Create/Edit TLS File

Analyse aniso U parameters

Analyse TLS parameters

Run Sfcheck & Procheck

X

21 07 Jul 04 FINISHED dictionary [No

20 07 Jul 04 FINISHED dictionary [Ho View funy File

19 07 Jul 04 FINISHED dictionary [No Bl
View Files from Job
18 07 Jul 04 FINISHED dictionary [No

Deleteffrchive Fles.. J I
£

17 07 Jul 04 FINISHED dictionary [No
16 07 Jul 04 FINISHED dictionary [No
15 07 Jul 04 FINISHED dictionary [No |
14 07 Jul 04 FATLED refmacs Str ReRun Joh.. J
13 07 Jul 04 FINISHED dictionary [No -
12 07 Jul D4 FATLED  refmacs str w
11 07 Jul 04 FINISHED dictionary [No Preferences ]
0 07 04 dictionary [No
9 07 04 dictionary [No
8 07 04 load wonamer [No
07 04 load monomer [No

Kill Joh |

System Administration —

E

E
cess_martin Browse

1]
|E

Mail CCP4 Exit.

£ P— -

Froject Ehlueﬂ Aolumes/foxfire3fidZ9Mmluefthree/process3
Project jewa uses directory

uses directory:

sersimartinfewa

|Project [cadana
‘Pruject |CyCloRKLFE uses directory: [fUsersimartinf<ray/CycloRKLFD

| Project |CD44Tray1 ¢ uses directory: |fUsers/martin/Xray/CD44Tray1 C11
Project I—m(m uses directory: jﬁjéersﬁ'nar{l D&ayfﬁﬁuseéduﬁho
uses directory: ;stersnnarlinm-ay."Lyvﬂ FC2

uses directory: [fUsersimartin/Xray/CDA4Tray1Cl1

Project |LyvelFC2
Edit list

Browse
Browse..

Browse..
Browse.

Browse..
Browse..

Browse
Browse...

Browse..

Browse..

Browse...
Browse:

Browse..

Browse..

Browse
Browse..

Browse..

~ | aad project

(O

Project for this session of CCP4Interface ewa —
Enlor one-werd alias and Rl ehrociory path for olior direcionos You use roguirly.

Alias: TEMPORARY for directory: [ftmp/martin’

Edit list

Browse..

!

~ | Add directory alias

Apply&Exit | Apply




Project Organisation

X/ Scala - Scale Experimental Intensities Initial parameters from /Users/martin/Xray/CD44TraylC11/Ci

3 D t Help
) a a- Job title |[Mo title given]
Customise Scala process (default is to refine & apply scaling)
. P = t Separate anomalous pairs for merging statistics
r OJ e C ® Run Truncate to output Wilson plot and SFs after scaling W and output a single MTZ file
Ensure unigue data & add FreeR column for [0.05 fraction of data.

. C ryStaI Generate Patterson map and do peaksearch to check for pseudo-translations

MTZ in mosfim1.mtz Browese Wiew

Override automatic definition of 'runs’ to mark discontinuities in data

. D at aS e t Exclude data resolution less than Z3.421 Angstrom or greater than |1.200 Angstrom

MTZ out CD44Tray1C11.mtz Browse Wi
Conver? Ip 8Fs & Wilson Plot

Estimated number of residues in the asymmetric unit 151

Use dataset name as identifier to append to column labels
m Include the intensities in the output MTZ file(s)
i Harvesiing |
Create harvest file in project harvesting directory
Defiye Cefpenl Dafasers |
The input fHle contains 2 single dalasel, Wiich Wil be transiterred 1o the output e,
Crystal CD4Trayl1Cl1_2 belonging to Project |MouseCD44
Dataset name Hativel
Scaling Protocol m
Scale on rotation axis with isotropic Bfactor scaling
Define scale ranges along rotation axis hy rotation interval a
Independent Bfactors defined by  rotation interval 20
Apply tails correction with width |0.01 fraction in peak (0.0 slope [10.0

Doservalions Usod & Hadling of Pariials

Run Save or Restore Close



Data collection and analysis

o
o

o
o

o
o
=
o
]
o
[m]
o

MOSFLY =>strategy rotate 90 segments 2 speedup 10
MOSFLY =>go

Bngles hetween 3 axis and X, 7V, 2 axes 36.630 125,284 81.437
Bngles hetween b axis and XV, 2 axes 57.913 36.340 74.775
Bhngles between ¢ axis and XV, % axes 105.763 07.565 17.570
The ¢ axis is closest to the rotation axis (angle 17.E7)
Rotation angle to get the @ @xis in X3 plane 35,75
Rotation angle to get the b axis in X3 plane -G6.60
Generating teflection List

Generated reflsctions for phi range 27.0 to 135.0
Sorting the generated List

Generating the list of unique reflsctions

Merging the generatsd and unique reflection list

Optimum rotation giwes 100.0% of unique data.

This corregponds to the following rotation range(s)
From 232.0 to 77.0 degrees

From 77.0 to 122.0 degrees

Type "SIATS" at prompt for full statistics

x| xdl_io_window

*#0*1 2
-0+0+1 &

Use the TESTGEN option to determine appropriate oscillation angles to avoid

spatial overlaps
STRATEGY =>,,

N

806 % Loggraph 1_scala.log
Hle Appearance Edit Utilities Help
Rmerge v Batch
-@- Rmerge
0.1 4
! “‘ Q
005+
D -
T T T T T T T T T 1
10 20 30 40 50
M_hatch
21.70,0.027
Tables in File

»»> Jcales v rotation range, Unspecified

Analysis against Batch, Unspecified

Analysis against resolution , Unspecified

Analysis against intensity, Unspecified

Completeness, multiplicity, Rmeas v. resolution, Unspecifi
Graphs in Selected Table

Rmerge v Batch

Imean & RM3 Scatter

ImeanfRM3 scatter

Humber of rejections v Baich

Rve
MOSFLM

SCALA



Molecular Replacement

Known" fraction

[

Preparing data

Y

Rotation function

Y

Crientation refinement

Y

Translation function

|
v

Rigid body refinement

Molecular Replacement
Cell Content Analysis
Analyse Data for MR
Self RF in polars
Beast - likelihood-based MR
Molrep - auto MR
Create Input 3Fs from Model
AMoRe Model Database
AMoRe
Edit AMoRe Solution Fle
Build AMoRe Output Model
Edit Protein Structure

[Phaser, BP3]



Amore

NN

X AMoRe
| Help |

Open MR Model Database window |

Reflections (MTZ) | | Coordinates (PDE) | Job title |
Run auto-AMoRe —-I

_| Verhose output

Tanllng Use trial model — |
Experirmenial dala - ender MIZ fife amd its derived packed daia file

MTZ in fdlin —-|| Erowse | e |
=

Fp ~ | Sigma

Sorting

Continuous i -
Beflections [HKL] | transform {TFLB] The foflowing ixrit packed R Ts generaled from e MTZ file on e st AMaeRe i

Packed hkl file fodlin —-| Erowse | Wiew |

| _| Output map of the rotation and/or translation function
Koy Parameters ]

| Space group read from file . Run AMoRe with test space group -

Resolution range from minimum IT 10 maximum

L J L) L J L) L) L J Rotation function search sphere I— Fitting: refine all parameters —
W Update MR Model Database from this AMoRe run

e e
Roting Traing EITING Rearient Trial Model
Il- Sort & Tabling Paiamelers

Moty Crysial Data for Rotaiion axd/or Transiiion
Relalion Riclion Paramelers
Travzsiafion Rmclion Paramneiers

Y Y ¥ |

i -
Candidate Candidate ' | Reffe FAtting Paametors
orientations poses Refined poses Memory Allocation

Run = Save or Restore — | Close |

1
1
1
1
T
1
1
1
1
1
1
1
1
T
1
1
1
1
1
1
1
1
1
1
1
1
e e

Bl




Molrep capabilities

+-- Self RF (FUN=R, without any model)

+-- Standard MR -+-- Cross RF (FUN=A or FUN=R )

]
+-- TF (FUN=A or FUN=T )

]

]

!

! +- two identical models
]

! +-- Dyad search -+

]

! ! (DYAD=D) !
+-- Multi-copy search -+ +- two different
for MR ! models

]
(DYAD=Y)

+-- RF and PTF

! ! {PRF=N)

+-- Fitting two models -+

I

+-- SAPTF, PRF and PTF
(PRF=Y)

]
!
MOLREP --+ +-- Multy-copy for one model
]
]
]
I

+-- RF and PTF

! { PRF=N)

+-- Searching in ED map -+

I I

! +-- SAPTF, PRF and PTF
! {PRF=Y)

+-- Rotate and position the model (FUN=S)




Molrep

e scaling by Patterson origin peak,soft low resolution cut-off, anisotropic
correction of data

» standard molecular replacement method by rotation function (RE), full-
symmetry translation function (TE) and packing function (PF)

« allows input of a priori knowledge of similarity and completeness of the model
(By pseudo B-factor).

» performs rigid body refinement

» can check and manage pseudo-translation

« can compute Self Rotation Function with PostScript plots

» Spherically averaged phased translation function (SAPTF)

» Phased Rotation(PRF) and Phased Translation functions (PTF)

» (superimposing two models)

 can evaluate R-factor, CC for a proposed rotation and translation

» multi-copy searh

e can improve the model before use, model correction by sequence alignment
 can choose from symmetry-related models closest to which was found before
» can use modified stucture factors instead of Fobs for RF

» can use NMR models

Ooo0ooOo0o0oooooo o o O

O J. Appl. Cryst. (1997). 30, 1022-1025 MOLREP: an Automated Program for Molecular
ReplacementA. Vagin and A. Teplyakov


http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#scaling_by_Patterson
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#soft_low_resolution_cut-off
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#standard_molecular_replacement_method
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#RF
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#TF
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#PF
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#priori_knowledge
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#pseudo-translation
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#self_rotation_function
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#SAPTF
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#PRF
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#PTF
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#fitting_two_models
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#dyad_search
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#model_correction
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#sequence_alignment
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#modified_structure_factors
http://smb.slac.stanford.edu/software/ccp4/html/molrep.html#NMR
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Vagin, A.

Phaser

1 Likliehood targets

Multiple search
models

Test multiple space
groups

Rapid likliehood
target (FRF)
prescreen, followed
by higher accuracy
rescoring

Packing function
screening of
translation function
solutions

7 [X| Phaser - molecular replacement using likelihood-based methods Initial parameters from /User
Help
Joh title |[Mo title given]
Mode for molecular replacement auto search {rotateftranslatefpack)
Defe dala _
Frapit data
MTZ in MouseCD44 CDATrayl1 C11_p21.mtz Brovwss g
F F_Mativel SIGF SIGF_Mativel
® Perform anisotropy correction Resolution range for molecular replacement: |81.923 Ato |25 A
Space group read from mtz file 'P21°
Run Phaser with altemative space group(s)
Test space group #1 F21
Test space group #2 F2
Edit list Add another space group
Oeripurt chata
m XY¥Z (PDB) file output on
HKL (MTZ) file output off
Mumber of top solutions to output as PDB and MTZ files |1 MB: MTZ files not output for all modes
Compasiifion of e asynuneiiic thit o
Component #1 protein Molecular weight 17000 Humber of copies in asymmetric unit 1
Edit list Define another protein/HA
Llefiie ensemiies (8aclt COompisig possiie model(s) for 8 proltentiReioi acid component) |
Ensemiie ¢ T o
Ensemble id jensembl Define ensemble via pdb file(s)
PDB #1 MouseCD44 cd44A.pdb Browse Wiew
Effective RMS error of PDB #1  sequence identity 0.9

Edit list Add superimposed PDB file to the ensemble

Run Save or Restore Close



AcCorn

Patterson-based Molecular
heavy atom sub replacement of
structure secondary

determination structural elements

S~ .
Complete determination of structures at
atomic resolution

Foadi,J., Woolfson,M.M., Dodson,E.J., Wilson,K.S., Yao Jia-xing and Zheng Chao-de
(2000) Acta. Cryst. D56, 1137-1147.



Experimental Phasing

‘

Preparing data

l

Finding sites

l

Refining sites and phasing

Experimental Phasing
Merge Datasels (CAD)
acale and Analyse Datasets
Prepare Data for HA Search
Acom - ab initio Phasing
shelx - Heavy Atom Search
Rantan - Direct Methods
Professs - NC3S from HA
Run Miphare
Oasis - 3ADSSIR phasing
Generate Patterson Map
Heal Space Patterson Search




Experimental phasing

CCP4 Others
l Preparing data ‘ ECALC XPREP
REVISE
i RSPS SHELX
ACORN AUTOSHARP
— Finding sites
) RANTAN SOLVE
l SOLVE
| . . MLPHARE SHARP
Refining sites and phasing
| AUTOSHARP




Using CCP4

% Loggraph 1_scala.log

Fle Appearance Edit Utilities Help |

| Graphical Feedback

Rmerge v Batch

0.05
0.06
0.04 o
0.02 H
|:| .
T T T T T
100 200 300
M_hatch
369.9,0.003
Tables in File

=»> 3cales v rotation range, Nativel
Analysis against Baich, Hativel

Analysis against resolution , Hativel

Analysis against intensity, Nativel

Completeness, multiplicity, Rmeas v. resolution, Nativel
Graphs in Selected Table

Rmerge v Batch

Imean & RMS Scatter
Imean/RM3 scatter

Humber of rejections v Baich

X Picture 1

J = 0.5000 to 0.5000
———>

[No title given]

| @ e |
\If =
o
= ) =
4 :
;‘%9 R
& by 7
Heale = 1.9413 mm 4 Bection 447 0.50)
[No title given]
o~ -
X| Picture 1
X.= 058000 to Q.5000
— ¥
| ok
I
I 5 J
W
= =
- K
r =
1' l
I
¢!
b‘% . ]
< B
L%
1] &
Seale = 1.9413 mm A Section  28( 0.50)




Finding Sites (External)

eno % Shelx - Heavy Atom Search

SHELX | e

NOTE Tihis lask uses e Shelx prograun Wil s not disiriieied with CCP4 - ofick Help for defails
Joh title

Try to find heavy atoms by Patterson search

Input format is MTZ file ~ using isomorphous data

.M'I? in berks cdd4 3 2 001 _scalaZ.ntz Browse Wigw |
FP | F_Unspecified Sigma SIGF Unspecified  — |
FPH F_Unspecified SigmaPH SIGF_Unspecified

| Coff Patamelors -
Space group (P212121 and lattice type primitive Wawvelength 1.54178

Setcell a |48.9066 b 77.3351 c 87.7317 alpha 90.0000 beta 90.0000 gamma 90.0000

Cell ESDs a 0.001 b |0.001 c [0.001 alpha (0.0 beta 0.0 gamma 0.0

Search for |4 atoms of AU

Exciide Reffeclions

Shelx Pallerson Searel! Parameiers ]
Try superposition vectors

Lirfer “knowry” veciors:

Edit list ~ | Aad vector |

Run = Save or Restore  — | Close l



Finding sites

RSPS

B Patterson search

[l Harker section searches combined by sum,
mean or harmonic mean

[0 Cross peaks used to relate multiple sites to the
same origin

B Can exploit NCS
[ Full transformation to generate “pseudo Harker

[0 Can search for pairs of atoms with a known
separation

Knight, S.D. (2000): RSPS version 4.0: a semi-interactive vector-search program for solving heavy-atom
derivatives, Acta Cryst. D 52, 42-47



Finding sites

Rantan
B Data prepared by (Revise and) ECALC

B Tangent formula refinement of random
phase sets for a large number of triplets

1. Yao Jia-xing, (1981). Acta. Cryst. A37, 642-644.



MLPHARE

Phased refinement
suitable for SAD,
MAD, SIR, SIRAS,
MIRAS

B Some maximum
likliehood concepts
Included to minimise
phase bias

Generates
coefficients for use
INn double difference
Fouriers for model
completion

) [X| Run Miphare Initial parameters from /Users/martin/Xray/cd44/CCP4_DATABASE/39_mlipk

Help

Job title [[Ho title given]
B Use anomalous difference data Add phase info from extemally calculated phases

Use every |10 -th reflection for refinement

Apply calculated scale to output S5Fs
® Output Hendrickson-Lattmann coefficients
Output map(s)in CCP4 format
Output map of FP with final best Phi cross-peaks map(s)
B Generate double difference maps and do peak search for more heavy atoms
MTZ in mosflml_mosflmZ_scalal .mtz Erowse iew
FP F_SeMetb SigmaFP S1GF_SeMett
FPH1 F_SeMets SigFPH1 SIGF_SeMet6
DPH1 DANO_SeMets SigDPH1 SIGDANO_SeMets

Edit list Add Another Derivative

MTZ out mosflml _mosflmZ_mipharel.mtz Browse Wiew

Output Iabel identifier mipharel

Dale Harvesting |
Create harvest file in project harvesting directory

Harvest project name |CD44 and dataset name SeMetb

Koy Paramelers _

H Resolution limit from |20.228 to 2.6

Angle interval (degrees) for phase probability curve 12

Do refinement for |30 cycles
Describe Derivalives & Refinement _|
Derfvalive nomber 1 |
Phase with&refine derivative

Use anoimalous data to W refine X¥Z and altemate Occ & B

Run Save or Restore Close

Z.0twinowski: Daresbury Study Weekend proceedings,

1991



OASIS

To break phase ambiguity of SIR (or
SAD) experiments by recourse to
direct methods and density
modification.

Hao, Q.*, Gu, Y.X., Zheng, C.D. & Fan, H.F. (2000) J. Appl. Cryst. 33, 980-981.
"OASIS: A Program for Breaking Phase Ambiguity in OAS or SIR".



Refining sites

2) External interfaces 1
B 2.1 SOLVE (Terwilliger, solve.lanl.gov)

salve <<EOD

! cocpd mtz file nput

! sdve a 2-deriv MIR dataset

logfile mirlodfile

! wrdte out most mfarmation to this file.

I summ ary info will be written to salve.prt

resaludo 20 3

! you need resalution. space group and cell

! dimensions read from mtz file.

! get the mtz fik infarmation and read itin:

labin FP=FP SIGFP=SIGFP FPH1=FPH1 SIGFPH1=SIGFPH1 DPH1=DPH1 SIGDPH1=SIGDPH1
lalbin FPH2=FPH2 SIGFPH2=SIGFPH2 DPH2=DPH2 SIGDPH2=SIGDPH2
hklin mir fbar-cad. mtz

! now we're ready with scaled data




Refining sites

2) External interfaces

m 2.1 SHARP
B (Bricogne,

B babinet.globalphasing.com)

autnSHARF Control Panel

lofl

autoSHARP Control Panel (user : edl)

User: edl Project ID: MAD

SAD data with 1 wavelength
Entry Point: merged and scaled data

1. General

L1. Praject

hatpz/maisy: 808 Licgi-binfautoSHARP_all.cgi

identifier: MAD
1.2, Title: running autoSHARP on MAD data using 1 wavelength
13.1. Molecular
weight: 0 [Dra]
< OR -
1.32. No.of
residues: 0
14.1. No of *hemical element:
expected sites: 1 Chemical element:
- OR -
14.2. HAsites: MNone -
1.5, What t "
gor 1] Data analysis -
2. Wavelength No. 1
idzl:l:l.ili!:Jr;:tum wl {explanation}
2.2.1. Wavelength: 155418 {explanation}
LAl
< OR -
222 £ 0 £ 0
2.3, Datafile: MNone hd {explanation}
Columi : . . .
lahel EMID: |F1 SMID: [SIGF1

DANO: DANO1 SANO: [SIGDANO1

147104

11:26 um



Density modification

Density Improvement
Cell Content Analysis
Find NCS from Heavy Atoms

Map }—bl Improved Map ‘ Run DM
Run Solomon

Run Dim kulti

Y

Phases ‘4—{ Improved Phases ‘




DM

Solvent flattening

NCS averaging (multi-domain)
Multicrystal averaging

Histogram matching

Skeletonisation

Sayre phase improvement
Automatic or Manual mask definition
Inbullt operator refinement

*Multiresolution modification and
Perturbation gamma correction

« K. Cowtan (1994), Joint CCP4 and ESF-EACBM Newsletter on Protein
Crystallography, 31, p34-38.



Solomon

Solvent flipping
Protein truncation
Averaging

Abrahams J. P. and Leslie A. G. W., Acta Cryst. D52, 30-42 (1996)



Model Building

Model Building

1) Automatic

FFFear - Fragment Searching
FFJoin - Merje fragments

B ACORN talView =t

Decreasing
Resplution

B ARP/WARP

\/ B FFFear/ FFJoin




Model building: Arp/wArp

1. Automatic tracing of the density
map and model building. ( MR-
solution refiement and the
Improvement of MAD and M(S)IR(AS)
phases via map interpretation

2. Free atoms density modification
3. Building of the solvent structure

International Tables for Crystallography, Volume F: Crystallogaphy of biological macromolecules, Eds.
Rossmann & Arnold, 2001, 720-722 by Lamzin, Perrakis & Wilson



Model Building

2) Graphical
a) Inhouse
CCP4 Molecular Graphics
b) Closely linked
COOT
c) Well interfaced
O, mifit




CCP4 Molecular Graphics

_ CCPANG Organisation e Yor

s tinn




Coot wonders

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

http://www.ysbl.york.ac.uk/~emsley/coot/



Refinement tools

Refinement
Run Refmaca
Edit Restraints in PDB Hile
Monomer Library Sketcher
Merge monomer libraries
NCS Phased Refinement
Tidy Waters
CreatefEdit TLS File
Analyse aniso U parameters
Analyse TLS parameters
Run Sfcheck & Procheck




Refinement

REFMAC strengths

B Algorithms

B Monomer libraries (DNA, RNA, Small
molecules)




Refinement

Monomer sketcher

866 X! Monomer Library Sketcher
File Edit

MOUSE BUTTONS Leftirotate Right:drag Control-left:zoom Control-right:Select active atom
Shift-left:Select edit mode from menu first Shift-right:Click bond to change bond type

Do nothing
~C | c—¢
=<0 (9
o |0

X | e
L LA

Recentre View
Mouse mud.e
¥ Edit Monomer
Move Fragment

Element Hame
CL az9
cz2o
21
22
cia
cla
ci7
C7
023

[ B=l B e B e e e el

24

0=

Qe Qe Q9 9 @ @ @ @

Centre 3ign Bf3

11C7 =

Edit Table

Fia

| M8

Help

1 26
023

Aidd Row
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