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Do we really know what we do?

¢ We barely have sufficient information for structure solution in MX

in a good case of having 30,000 reflections:

Target No. of atoms No. of degress | Information
of freedom content

Small molecules 10 - 300 30 -900 30 -1000

Macromolecules, polymers 3,000 - 30,000 9,000 - 90,000 0.3-3

and even worse because
of noise in data

& Structure solution in MX only possible because we bring additional data/
information from other sources, primarily chemistry

¢ While we do so, bias or errors are possible

¢ Therefore, VALIDATION is an integral part of structure solution
as any other stage of the whole process
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Structure Vahidation

& Structure validation is a natural step in structure solution to establish that:

® structure is in compliance with experimental data (e.g. Space Group is correct)
® structure is chemically sensible

® structure does not contain features not supported by electron density

® all structural components are named and described correctly

¢ An ideal structure does not raise red flags in Coot — this is not achieved in many
practical cases though; one need to perform:

® clectron density fit analysis (RSR-factor, atom map density correlation)
® atom clash score

® rotamer analysis (ideally no unusual conformations)

® Ramachandran plot analysis (ideally no outliers)

® difference map analysis (ideally no green blobs)

® restraints rms checks

® Mogul validation for ligands

¢ PDB-REDO is a powerful validation and structure completion tool — use it
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¢ Key validation criteria guidance figures

Validation criterion Ideal score Median for 1.5/ 3A
structures

0.21/0.28

Real-space residual Undefined 2.7 (resolution
% RSRZ>2) independent)
'Clash\'score (clashes per 1000 atoms, <5 887309
including H)
Under-packing 1 1.2/2.2
Ramachandran score (% outliers) 0.05 0/1.7
Rotamer score (% poor) 0.5 1.7/9.6
Buried H-bonds (fraction unsatisfied) 0.02 0.025/0.08

RNA ribose puckers (Y%poor) 0.5 0/2.7
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RETRACTED: Structure of MsbA from Vibrio cholera: A Multidrug Resistance ABC Transporter
Homolog in a Closed Conformation
Geoffrey Chang® >*

Purchase the P\
SDepartment of Molecular Biology, CB-105, The Scripps Research Institute, La Jolla, CA 92037, USA ' |

full-text article U
Edited by D. Rees. Available online 25 June 2003.
» PDF and HTML

“were incorrect in both the hand of the structure and the

topology. Thus, the biological interpretations based on the
inverted models for MsbA are invalid.”
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RETRACTED: Structure of MsbA from Vibrio cholera: A Multidrug Resistance ABC Transporter
Homolog in a Closed Conformation
Geoffrey Chang™ e

“Department of Molecular Biology, CB-105, The Scripps Research Institute, La Jolla, CA 92037, USA AP | U
Edited by D. Rees. Available online 25 June 2003.

» PDF and HTML

“were incorrect in both the hand of the structure and the

topology. Thus, the biological interpretations based on the
inverted models for MisbA are invalid.”
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Nature Structural & Molecular Biology 16, 795 (2009)
doi:10.1038/nsmb0709-795

Retraction: Cocrystal structure of synaptobrevin-ll bound
to botulinum neurotoxin type B at 2.0 A resolution

Michael A Hanson & Raymond C Stevens

“However, because of the lack of clear

and continuous electron density for the
peptide in the complex structure, the

paper is being retracted.”

1F83
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Structure Vahidation Advanced

X-ray Validation Task Force

Method-specific Validation Task Forces have been convened to collect recommendations and develop
consensus on additional validation that should be performed, and to identify software applications to
perform validation tasks.

The recommendations of the X-ray Validation Task Force have been published:

A New Generation of Crystallographic Validation Tools for the Protein Data Bank

Randy J. Read, Paul D. Adams, W. Bryan Arendall lll, Axel T. Brunger, Paul Emsley, Robbie P. Joosten,
Gerard J. Kleywegt, Eugene B. Krissinel, Thomas Litteke, Zbyszek Otwinowski, Anastassis Perrakis, Jane
S. Richardson, William H. Sheffler, Janet L. Smith, lan J. Tickle, Gert Vriend and Peter H. Zwart.

(2011) Structure 19: 1395-1412.

These recommendations are the basis for the validation reports produced by the wwPDB.

The wwPDB X-ray VIF was convened in 2008 at a workshop organized by Randy Read (fambridge

University), and sponsored by the RCSB PDB & PDBe. Detailed information about the workshop is
available.

The wwPDB greatly appreciates the efforts of its Task Forces.

Questions? info@wwpdb.org.
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What is the PDB

¢ The probably oldest freely available biological database

B Number of Structures Released Annually B Total Number of Entries Available

250000

200000

150000

Number of Entries

100000

50000
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What is PDB contents?

¢ The PDB contains 3-dimensional structures of biological
macromolecules, obtained by

e X-ray Diffraction (20719: 83.7%, now: 85.6%)

® Nuclear Magnetic Resonance technique (20719: 7.4%, now: 6.8% )
e Electron Microscopy (2019: 2%, now: 7.3%)

e Neutron Diffraction (few)

e Electron Diffraction (few)

e Solid-State NMR (few)

e Fiber Diffraction (few)
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What is PDB Deposition?

¢ In brief, PDB Deposition is uploading files and filling in web-forms!

¢ In reality, PDB Deposition is a relatively laborious multi-stage process:

Structure validation
Preparation of deposition files
wwPDB validation

Form filling

O A LD =~

Annotation — including more validation

¢ Focus on validation and making sure that annotation is correct

® Deposition is a publication, take it very seriously
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2. Preparation of Deposition Files

¢ The PDB requires the following basic information:

SR CURNIVR =

Final model coordinates in mmCIF format (PDB format is now deprecated)
mmCIF dictionaries for all ligands and non-standard/modified residues
Structure factors in mmCIF format

Relevant (protein/dna/rna) sequences

¢ In addition, you are expected to provide

¢ Good news: much of this is prepared for you by CCP4 interfaces [ji ¥

data processing statistics (usually from XDS/DIALS or Xia-2)

data scaling and merging statistics (usually from Aimless in CCP4

final refinement scores (usually from Refmac in CCP4)

iInformation on quaternary structure or oligomeric state (experimental or from PISA)

other annotation details (names, beamline info, etc etc)




’ ccp4 Validation and Deposition Research Compiex T s
a arwe

CCP4/DLS Data Collection and Analysis Workshop, Diamond, 27 Nov - 5 Dec 2023 Scientific Computing

Preparation of Deposition Files in CCP4i2

P Import merged data, crystal contents, alignments or coordinates 9 U ses Refm ac tO pro d uce f| N al mm CI F f| I e
> .3 Integrate X-ray images
» @ X-ray data reduction and analysis .
€ Experimental phasing ¢ Converts final MTZ to mmCIF format
o }Eﬂ Bioinformatics including model preparation for Molecular Replacement ) . . .
. & Molecular Replacement ¢ Places output files in specified directory
> B ' Density modification
> ér Model building and Graphics |
> 1{ Refinement Job 31: Prepare files for deposition The job is Pending
> ‘v Ligands Results Comments
» =c= Validation and analysis
kd Export and Deposition

Prepare files for deposition Job title Prepare files for deposition

EBAST Prepare files for deposition
*\ Use data from job 26 Automated structure solution - CRANK2 phasing and building as input below..

Merge gxp'erlmental data objects

Export ‘old" style MTZ file Refinement in final step used reflection Amplitudes
> 5‘] Reflection data tools Provide sequences of crystallized species
b ﬁf Coordinate data tools Provide Refined TLS parameters Additional data

Provide DICT file for ligand in structure

ﬂ— 5 Atomic model 26 Model coordinates 3

Basic data . Reflections 26 gere_scaled_data: Irm imported by job 26 3

‘R Free R set 26 Free R set from Automated structure solution - CRANK2 phasing and building 3

Choose a directory in which to put "Reflections.cif" and "Coordinates.cif"

which can be uploaded to the deposition service

Deposition files
directory

D /Users/eugene/tmp




Validation and Deposition

<& CCP4

CCP4/DLS Data Collection and Analysis Workshop, Diamond, 27 Nov - 5 Dec 2023

Science and

Technology
Research Complex Fochitios Chuncl
at Harwell

Scientific Computing

Preparation of Deposition Files in CCP4 Cloud

a. ‘QIaf-MR:[OOM] prepare MR model(s) from Xyz == 1 modeli(s) generated (i
5-----<}?§'af-MR:[0005] asymmetric unit contents == 1 molecule in ASU, Solv=
i.. ;;;?*af-MR:IOOOG] phaser MR == N, =1 LLG=929 TFZ=33.4 R=0.4752 R
= 21555 af-MR:[0007] refmac = R=0.3529 Ry,,,=0.3490
5----!af-MR:[0009] arpwarp == R=0.2736 R, =0.287
Jm af-MR:[0010] xyz utils == waters removed
z'@ af-MR:[0011] refmac5 - R=0.3109 R,,,,=0.3172

../ ------ W+ af-MR:[0012] refmacS — R=0.3110 Ry,,=0.317:
@

z@, af-MR:[0013] refmacs - R=0.3083 Ry,o,=0.317.
4ol af-MR:[0014] make ligand - ligand "00z"
439 af-MR:[0015] fit ligand == Nyy,s=1

......

Deposition data preparation
and PDB Validation task

CCP4

on-line

Powered by CCP4 v.8.0.010

Task List

Suggested tasks All tasks Workflows A-Z

» Ligands (3)

v Validation, Analysis and Deposition (9)

Space Group Validation with Zanuda
-- validates spaca group in case of the prasernce of pseudosymmelry and twinring

Validation of carbchydrate structures with Privateer
-- validstes carbobydrate structuras

Surface, Interfaces and Assemktly Analysis with PISA
- calcuiates macromolecular surfaces, interfaces and their vanous propéerties, and pi

SC

-- getermines Sc shape complamentarity af 'wo mteracting molecuiar surfaces

FDB Valdaton Report
-- acquires the PDB Validatian report from wwPDE servers

Contact
- COMPpUIES various types of contacts in protein structures

o
H Rotamer
< - [iStS a@mino acids whose side chair torsion angles ceviate from the ‘Fenultimaie R¢
m Areaimol
-- calcuiates tnhe solvert accessible surface area
R Rampage
o -- Ramachandran plofs and ana'ysis
» Toolbox (10)

Help Cancel

e e e e Al |
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Preparation of Deposition Files in CCP4 Cloud

= MDM?2 Solved with AlphaFold T ST G 0%0% [ Eugene Kiissinel (%
P v
+--“F3 (eugene):[mdm2-af] ‘ -
i.. &5"-‘ af-MR:[0001] AlphaFold MR workflow == imported Unm [0087] PDB validation report (new) mS LR
4.5 af-MR:[0002] aimless -~ Compl=75.8% CC,,=0.996 R
R P .0 /0 12-Y. 1 g ) .
™ i @ af-MR:[0003] structure prediction -- 1 structure, P Run -« iz & B ¥ Close
a.. Q’Iaf-MR:[OOOtl] prepare MR model(s) from x1
— 2. (i@1af-MR:[0005] asymmetric unit contents PDB Validation Report

a..£% af-MR:[0006] phaser MR - N,,=1LL
zq.) af-MR:[0007] refmac5 - R=0.352¢
— 4+ JE af-MR:[0009] arpwarp -- R=0.

Acquires PDB Validation Report
job description: |PDB validation report

: id: deposition
— 4.-¥¥Z2 af-MR:[0010] xyz utils = v outputia dep ’
i.\jp0 af-MR:[0011] refmac5
J 1 '-i;;.;-,af-MR:[Om 2] refmi Structure revision 9‘ R0010.01: refmacat (anom,protein)/xyz,substructure,phases ~
i35 af-MR:0013] refm:
. >

i e af-MR:[0014] mr Remove hydrogens with zero occupancy

aad iEafmt
2.5, af-MR:[0023] refmac5 = R=0.2300 Ry,,,=0.2572
- 11[002¢] deposition
4
D Structure revision automatically collects data from jobs
ghs 0001] - sequence
(0002] - scaling and merging
Powered by CCP4 v.8.0.010 0014] - ligand dictionary
1 [0023] - final model and SF
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[0087] PDB validation report - finished -~ 3]

|
nput s 8 @ Xco Preparation of

Deposition Files in

CCPA v.8.0.016; CCP4 Cloud v.unknown C C P4 C] d
. tes Started: 2023-12-04 17:06:17
[0087] PDB Validation Report Finished: 2023-12-04 17:10:04 ou
CPU: 00.149, Disk: 24.64M

Prepare deposition files

PDB id: not...

L
Link to PDB deposition files

W O RULDWIDE

SPDB

PROTEIN DATA BANK
Preliminary Full wwPDB X-ray Structure Validation

Report (i)

Dec 4, 2023 — 12:08 PM EST

This wwPDB wvalidation report is NOT for manuscript review

"T'his is a Preliminary Full wwPDB X-ray Structure Validation Repart.

"I'his report is produced by the standalone wwP B validation server.
The structure in question has not heen deposited to the wwPDB.
This report should not be submitted to journals.

h

PDB Validation Report

Ve welcome vour comments at validation@mad wiwpdh.org
A user guide is available at
https: / /worw wwpdh.org /validation 2017/ XrayValidationReport Help
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Preparation of

[0088] PDB deposition files -- finished -2 v X

. ouput - T B 5 cose Deposition Files
in CCP4 Cloud
Main Log

Service Log Errors

CCP4 v.8.0.016; CCP4 Cloud v.unknown

aa 8 2 Started: 2023-12-04 17:13:20

[0088] PDB Deposition Files Finished: 2023-12-04 17:13:20
CPU: 00.000, Disk: 0.04M

PDB Deposition:

a) Download the following 2 files in mmCIF format:

L

1. Final atomic coordinates: download 4— L.
2. Reflection data Deposmon ﬁIeS:
either merged and unmerged: | download (recEmmended) 1. Coordinates+Sequences+Dictionaries+Data Statistics
or merged only: download  (only if merged+unmergedr 2. Structure Factors

b) Start new deposition session at wwPDB Deposition Site (link opens in new tab/window)

c) Follow instructions in the wwPDB deposition site and u dthe files downloaded when

prompted.

d) Consider archiving your Project (find more information here)

Legacy output. Do NOT deposit this file to the PDB, special use only

Final atomic coordinates in PDB format: download

Link to PDB
deposition
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Main Log Service Log Ermrors
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3. PDB Validation Report

¢ Must be obtained and inspected before deposition

e PDB Validation Reports are not to be uploaded/deposited
o PDB-VR will be generated by wwPDB as part of deposition process

® checking and fixing all structure defects highlighted in PDB-VR will save you
a fair bit of communication with the PDB, who will insist, in first turn, that
obvious defects are rectified

® you will have to justify major irreqularities highlighted by PDB-VR if you
think that they are structure feature rather than defects

¢ PDB Validation Reports are automatically obtained by the Deposition
Task in CCP4 Cloud

¢ If you are using CCP4i2, obtain PDB Validation Report by uploading
mmCIF files, generated by the Deposition Task in CCP4i2, at

https:.//validate.wwpdb.org/
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What is the PDB Validation Report

& automatic service created as a result of the “Validation Task Force” initiative

€ assesses quality of structure and correspondence with the experimental data

€ checks for many obvious flaws; extremely useful

https://rcsb.org/;

Category-deposit

M Welcome

Q Search

Cal Visualize

32t Analyze
& Download

B cam

E} '1 Prepare

1a Data

PDBx/mmCIF file

Prepare data in PDBx/mmCIF
format

pdb_extract
Extract data from structure
determination programs

SF-Tool

Convert structure factor files
among various formats

Ligand Expo

Search the Chemical
Component Dictionary for the
IDs of released ligands

MAXIT

Translate data between file
formats and more

d‘ Validate

.'.'
- i Data

Validation Server

Check your X-ray, NMR, or EM
structures before depositing-
standalone server

Validation API
Validate your structures via

programmatic remote access
before deposition

Information for Journals
Instructions to journal editors

Validation Task Forces
Recommendations from
method-specific Validation
Task Forces

e Deposit
er Data
- 4

wwPDB OneDep System

Deposit 3D macromolecular
structure data to the PDB

PDB-Dev

Deposit structural models
obtained using integrative
hybrid methods

B

Help and
Resources

e

Deposit FAQ

Validation FAQ

Tutorials

Annotation Policies
Processing Procedures
PDBx/mmCIF Dictionary

Chemical Component
Dictionary

Biologically Interesting
Molecule Reference Dictionary
(BIRD)

BioSync/Beamlines/Facilities

Related Tools
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PDB Validation Report

(excerpts)
1. Overall quality

® (ata for each slider is detailed in
individual report sections

2. Chain quality

® coloured representation of outliers

3. Compound fit quality

® wrong geometry or poor fit in density

4. Extended outlier statistics

® pbond length, angles, chirality, planarity -

® close contacts

® protein backbone (Ramachandran)
® backbone torsions

® sugar packing

Metric Percentile Ranks Value
Riree D 0.186
Clashscore IS | oo -
Ramachandran outliers IS 0
Sidechain outliers I 0 D
RSRZ outliers N ' 0
Wiww .
.'\'lli" e relative 30 ol X-7ay strecmares 3302090902020 o=
ﬂl\ rocntde relative %0 Ny stroctures of simeda

Mol | Chain | Length |

Quality of chain

Mol | Type | Chain | Res | Geometry | Electron density
6 GOL A 381 - X
1 SO4 A 391 - X
5 OGA A 370 X =

Chain A Blsss—

J e R H Y ARSI HEIREH
L3




I i thi Science and
ccp 4 Validation and Deposition Research Complex E;_r. BOokRY o
CCP4/DLS Data Collection and Analysis Workshop, Diamond, 27 Nov - 5 Dec 2023 at Harwell

Scientific Computing

PDB Validation Report

1. Overall quality

® summary of key quality indicators to spot possible problems quickly

2. Entry composition

e summary of the number of unique molecules and how they have been modelled

3. Residue-property plots

® per-residue summary plots of quality information for protein, RNA and DNA molecules

4. Data and refinement statistics

e Space Group, Cell, Completeness, Rmerge, Riree, ReSOIUtiON, TWinning tests etc efc

5. Model quality

® summary on geometrical quality, chirality, close contacts etc

6. Fit of model and data

® analysis of the fit of the molecule in the entry to experimental data (based on Real Space R-value)

R. J. Read, P D. Adams, W. B. Arendall lll, A. T. Brunger, P Emsley, R. P. Joosten, G. J. Kleywegt,
E. B. Krissinel, T. Lutteke, Z. Otwinowski, A. Perrakis, J. S. Richardson, W. H. Sheffler, J. L. Smith,
l. J. Tickle, G. Vriend and Pr H. Zwart. (2011) Structure 19: 1395-1412.
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1  Overall quality at a glance (i)

The following experimental techniques were used to determine the structure:

X-RAY DIFFRACTION
The reported resolution of this entry is 1.50 A.

Percentile scores (ranging between 0-100) for global validation metrics of the entrv are shown in
the following graphic. The table shows the number of entries on which the scores are based.

Metric Percentile Ranks Value
Rfree SO 0311
Clashscore : B
Ramachandran outliers I 0
Sidechain outliers I W 1%
RSRZ outliers B BPReSY
Worse Better

B Percentile relative to all X-ray structures
[ Percentile refative to X-ray structures of similar resolution

Metric Whole archive Similar resolution
(#Entries) (#Entries, resolution range(A))
R ree 111664 2534 (1.50-1.50)
(’lashscore 122126 2727 (1.50-1.50)
Ramachandran outliers 120053 2661 (1.50-1.50)
Sidechain outliers 120020 2659 (l 50-1.50)
RSRZ outliers 108989 2481 (1.50-1.50)

The table below summarises the geometric issues observed across the polvineric chains and their [it
to the electron density. The red, orange, vellow and green segments on the lower bar indicate the
fraction of residues that contain outliers for >—3. 2, 1 and 0 types of geometric quality criteria. A
grev segment represents the fraction of residues that are not modelled. The numeric value for each
fraction is indicated below the corresponding segment, with a dot representing fractions «<=5%
The upper red bar (where present) indicates the fraction of residues that have poor fit to the
electron density. The numerie value is given above the bar.

Mol | Chain | Length Quality of chain
10%
- _ C —
1 AAA 07 89% .- . 5%

PDB Validation
Report

1. Overall quality
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2  Entry composition (i)

There are 2 unique types of molecules in this entry. The entry contains 789 atoms, of which 0 are

hvdrogens and 0 are deuterinms.

In the tables below, the ZeroOce colimn contains the number of atoms modelled with zero ocen-
pancy, the AltConf column contains the number of residues with at least one atom in alternate
conformation and the Trace column contains the number of residues modelled with at most 2

atoms.

e Molecule 1 is a protein.

Mol | Chain | Residues Atoms ZeroOcce | AltConf | Trace
Total C N 0O S Se
2
1 | AAA 92 749 487 124 134 1 3 0 0 0

e Molecule 2 is 4-({(4S,5R)-4,5-bis(4-chlorophenyl)-2-|4-methoxy-2-(propan-2-vloxy)phenyl|-
4,5-dihydro-1H-imidazol-1-vl }carbonyl)piperazin-2-one (three-letter code: NUT) (formula:

C30HpCLN,Oy).
NUT
o o
N
Bhoas N
o ) Yo
- Nl N
Mol | Chain  Residues Atoms ZeroOcc | AltConf
Total C ClI N O
u) !
2 | AaA 1 40 30 2 4 4 0

PDB Validation

)=

Report

Entry composition
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3. Residue-property plots

3 Residue-property plots (i)

These plots are drawn for all protein, RNA and DNA chains in the entry. The first graphic for
a chain summarises the proportions of the various outlier classes displayed in the second graphic.
The second graphic shows the sequence view annotated by issues in geometryand electron density.
Residues are color-coded according to the number of geometric quality criteria for which they
contain at least one outlier: green = 0, yellow = 1, orange = 2 and red = 3 or more. A red dot
above a residue indicates a poor fit to the electron density (RSRZ > 2). Stretches of 2 or more
consecutive residues without any outlier are shown as a green connector. Residues present in the
sample, but not in the model, are shown in grey.

e Molecule 1:

Chain AAA: 89% . . 5%

- HHHHHHHH

HIS62 @
HISES5
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4 Data and refinement statistics (i)

Property Value Source
Space group P 6522 Depositor
Cell constants 7T1.50A  T1.50A 104.28A Denasitc
a, b, c, a8,y 90.00°  90.00°  120.00° epositor
: 61.92 — 1.50 Depositor
Resolution (A) 61.99 150 FDS
% Data completeness 98.7 (61.92-1.50) Depositor
(in resolution range) 98.7 (61.92-1.50) EDS
Rynerge 0.04 Depositor
Reym (Not available) Depositor
<I/o(l)>" 1.50 (at 1.50A) Xtriage
Refinement program refmac 5.8.0238 2018/15/10 Depositor
R R 0.288 , 0.311 Depositor
) e 0.289 , 0.311 DCC
Ry test set 1236 reflections (4.84%) wwPDB-VP
Wilson B-factor (A?) 18.2 Xtriage
Anisotropy 0.251 Xtriage
Bulk solvent k,,(e/A?), Byyu(A?) 0.43 , 41.7 EDS
L-test for twinning? < |L| > = 0.50, < L* > = 0.33 Xtriage
Estimated twinning fraction No twinning to report. Xtriage
F,.F. correlation 0.91 EDS
Total number of atoms 789 wwPDB-VP
Average B, all atoms (A?) 20.0 wwPDB-VP

Xtriage’s analysis on translational NCS is as follows: The largest off-origin peak in the Patterson
function is 5.47% of the height of the origin peak. No significant pseudotranslation is detected.
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5. Model quality

5.1 Standard geometry: bond length, angles, chirality and planarity outliers

5.2 Too close contacts: atom clashes within ASU and between symmetry mates

5.3 Torsion angles: Ramachandran outliers

5.4 Non-standard residues in protein, DNA and RNA chains: are they correctly annotated?
5.5 Carbohydrates: any geometry and annotation issues

5.6 Ligand geometry: bond length, angles, chirality and planarity outliers

5.7 Other polymers: any geometry and annotation issues

5.8 Polymer linkage issues: are there linkage breaks?

6. Fit of model and data

® analysis of the fit of the molecule in the entry to experimental data (based on Real Space R-value)

Reference:

R. J. Read, P D. Adams, W. B. Arendall lll, A. T. Brunger, P Emsley, R. P. Joosten, G. J. Kleywegt,
E. B. Krissinel, T. Lutteke, Z. Otwinowski, A. Perrakis, J. S. Richardson, W. H. Sheffler, J. L. Smith,
l. J. Tickle, G. Viriend and Pr H. Zwart. (2011) Structure 19: 1395-1412.
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Final Step: Archive your Project in CCP4 Cloud

Experiment Structure Solution Project Repository

Solving Insulin structure with Molecular Replacement

T)* [Insulin-mr] Soivwing Insuln struchure with Molecular Replacement
En 4 . 2[C007) process diffracton images with Xia-2 ! created datasats: Unmerged
4~ = [0002] import from cloud S10r&ge -- Imparted: Scquence (2
-— + ™= 10003) prepare MR search modeds for sequences A and B
4 % [CCO4] find MR models for sequencs A with mrparse — 2 MR m
‘- % [0005] find MR modsls for saquenca B with mrpares -- 32 MR
™= 10006 define ASU confent
4 7[0007) ssymmetric unit contents — 2 mofecules in ASY, Sol
o "= [3008) parform Molsculsr Replacement
J A [ [0009] MOlrep « R=0.5515 Ry,,=0.5552

3 B [D010] refMACS w R=0.5244 R 50,5415 PDB Code: 1XYZ T
evidence Interpretation structures

J
I

Archive ID: CCP4-1XYZ

TTEELLTEERLLT) 2

Make your work available to reviewers
Share your knowledge Project Archive

Release your storage quota
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Final Step: Archive your Project in CCP4 Cloud

CCP4 Cloud Archive ID: CCP4-RNASE (could be published in a paper on web-site etc.)

Access URL:

https:/cloud.ccp4.ac.uk/archive/access.html?id=CCP4-RNASE

Consider archiving completed projects in CCP4 Cloud when publishing your work



https://cloud.ccp4.ac.uk/archive/access.html?id=CCP4-RNASE

