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What is a crystallographic database?

• A structured collection of data about crystals and crystal structures

• Typically containing information on:
• Chemical composition, position of atoms, unit cell dimensions, space group, 

experimental parameters and bibliographic details

• Plus more information about structures if relevant to the scientific area

• What makes crystallography special?
• Standard agreed file format

• Every published structure is added to the appropriate database

• Established curated databases rather than just collections of data

• A database implies some level of quality control and some level of 
processing & validation to the structures

• Allowing you to learn from the data without having to re-process it



Importance of data quality

• The ability of a database search to answer a question is limited by 
the quality of the data

• Not just the quality of the diffraction experiment & the refinement, 
but also the CIF & data included!



Before we start….

• What kind of crystallography are you interested in?
• Organic or metal-organic
• Inorganic
• Protein

• Who had heard of the CSD?

• Who has searched the CSD online?

• Who has used desktop software such as Mercury, Conquest 
or Mogul to look at the CSD?

• Who has determined their own crystal structure?

• Who has used our deposition service?

• Who has got their own structure in the CSD?



What do you need for today? 

• Who still needs the CSD installed on their laptop?

• Who still needs the workshop materials and example files?



How you can access our tools?

• www.ccdc.cam.ac.uk

http://www.ccdc.cam.ac.uk/


CSD-Community - CellCheckCSD

• Freely available through CSD-Community

• An automated tool for checking unit cells against 
the CSD during data collection

• Used to:

• Match existing cell dimensions

• Check sample is novel

• Check crystal is not starting material or a by-
product

• Ensure diffractometer time used effectively



Data Deposition



Deposition

• Data deposited pre-publication 
• When you know most about your structure

• Enables links to data sets at the point of 
publication

• Tailored deposition service



Instructional videos

https://www.ccdc.cam.ac.uk/Community/educationalresources/



Demo Files

• https://www.ccdc.cam.ac.uk/support-and-resources/downloads

https://www.ccdc.cam.ac.uk/support-and-resources/downloads


Deposition Tutorial

• https://www.ccdc.cam.ac.uk/deposit/

https://www.ccdc.cam.ac.uk/deposit/


Dataset identifiers

Identifier sent after deposition so it can be 

included in a manuscript



What if I want to revise my data?

• You can revise your deposited data prior to publication

• During deposition:

• Revised dataset will be assigned the same Deposition Number

• Old revisions are stored but not visible

1. If logged in:

a) ‘Click for Revision’

b) ‘Add Deposition 

Number to Revise’

c) Select Deposition 

Number you wish to 

revise

2. If not logged in:

a) Add Deposition Number 

to ‘Deposition Number(s) 

for revision box



Data Access



Every individual structure is accessible……

• Google CSD Access Structures

• Got to CCDC website

• Search and view

• Some of my favourite CSD Refcodes:
• KITTEN, DISNEY, TURKEY, BADBOY, ITALIA

• Tell us yours!



Accessing data from general resources

https://pubchem.ncbi.nlm.nih.gov/compound/1983#section=Crystal-Structures

https://pubchem.ncbi.nlm.nih.gov/compound/1983#section=Crystal-Structures


Access Structures Tutorial

• http://www.ccdc.cam.ac.uk/structures

http://www.ccdc.cam.ac.uk/structures


WebCSD



Educational resources – A teaching DB

https://www.ccdc.cam.ac.uk/Community/educationalresources/



Educational resources and tutorials

https://www.ccdc.cam.ac.uk/Community/educationalresources/workshop-materials/



Exploring Mercury
Visulalisation



Scientific communication

• The right representation can convey complex topics easily



Structure visualisation

• Symmetry elements

• Displacement ellipsoids etc.

• POV-Ray

• 3D printing

• Graph sets

• Movies



Hydrogen bonds



Empty space visualisation

SAHYIK – MOF5



3D printing
Simple interface to 

set up file 

production + 3D 

print style

P. A. Wood, A. A. Sarjeant, et al., CrystEngComm, 2017, 19, 690-698



Example 1

• Simple molecular views

• Generating packing diagrams

• Displaying intermolecular contacts

• Generating graph sets



Example 2

• High resolution images

• Generating rotating images

• Generating a 3D print model file



Exploring Mercury
Tips and Tricks



It’s the simple things

• Do you load .cif files into Mercury a lot?



It’s the simple things

• Do you look at chiral molecules a lot?



It’s the simple things

• Do you select parts of molecules often (to change display styles 
for example?)

• Alt-Left Mouse button invokes lasso selection



It’s the simple things

• Do you look at hydrogen bonds a lot?

• Colour by distance



It’s the simple things

• Disordered structures?

“Suppression” is our term for 

disordered atoms



It’s the simple things
• Select by SMARTS



It’s the simple things

• Make pictures for publications or slides?



It’s the simple things

• Make pictures for publications or slides?



It’s the simple things

• Work with coordination metals?



And a little more involved

• Molecule Overlay

• 2 molecules in the asymmetric unit and want to compare their 
conformations?



Last molecule selected

is the one that moves

Multiple structures dialog allows 

you to “freeze”  and hide the 

overlaid molecules

And a little more involved

• Overlaying more than 2 structures?



And a little more involved

• Want to overlay molecules from different structures? (and you 
don’t want to use structure overlay)

Select substructure



And a little more involved

• Do you want to find all crystal structures containing a particular 
molecule?

• Solid form landscape of paracetamol, ethanol solvates, anything with a common 
substructure, not just packing features…



Property in this column is 

the number of aromatic 

rings in molecule. Chosen 

structures with 6 aromatic 

rings.

And a little more involved

• Do you build subsets of structures based on a particular 
property? Cut and paste from Excel….



And a little more involved

• Do you build subsets of structures based on a particular 
property? Cut and paste from Excel….into Mercury



And a little more involved

• Editing a structure
• Invert a structure/ Invert a molecule

• Removing symmetry by choosing a subgroup

• Changing the space group setting: P21/n to P21/c



And a little more involved

• Do you explore structural changes due to phase transitions?

• FIZPEL/ FIZPEL01

P-1

Low temp

Mirror symmetry 

relationship 

formalised in P21/c

P21/c

Room Temp

Transformed to subgroup P-1



And a little more involved

• Sketch a molecule and generate a conformation

Sketcher Mercury



And a little more involved

• Sketch a molecule and generate a conformation….



Too many to mention:

• Custom view

• Powder pattern simulation

• Links to Isostar, GOLD, Mogul etc 

• Motif searching and hydrogen bond propensity calculations

• More info dialog
• Nearest Miller Plane

• Selecting atoms from Atoms list

• MOPAC – point group symmetry



Mercury
Mogul, Full Interaction Maps, Crystal Packing



Mogul

• Incorporates pre-computed libraries of bond lengths, valence angles, 
torsion angles and ring conformations derived entirely from the CSD

• Validate complete geometry: retrieve distributions, and figures of 
merit for all bonds, angles, torsions and rings in the molecule

• Fragment Generalisation: If fragment specified is rare, Mogul will 
include CSD results from the most similar fragments

• Hyperlinking to the CSD: View CSD entries in specific areas of 
histogram

• Integration with other software: Instruction file permits other 
programs to interact with Mogul

Bruno et al., J. Chem. Inf. Comput. Sci., 44, 2133-2144, 2004



Mogul



Mogul



Full Interaction Mapping

• Provides your molecule’s 

interaction preferences, in 

the context of the crystal 

structure, at the click of a 

button

• Based on validated 

experimental structural 

knowledge

• Interactions visualised 

simply in 3D within Mercury

Wood et al.; CrystEngComm, 2013, 15, 65-72. DOI: 10.1039/C2CE25849H

http://dx.doi.org/10.1039/C2CE25849H


Combining plots into Full Interaction Maps

• Molecule is broken down into fragments

• IsoStar maps for each fragment in the molecule & for multiple 
probe types are combined together to produce Full Interaction 
Maps



Further tutorials

• If you have time and are interested, we have some additional 
tutorials on assessing intramolecular conformations and 
analysing intermolecular interactions

• Mogul

• Full interaction maps

• Packing features


