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Experimental Data 

MIYCUT 

Radspunk, CC-BY-SA 

C10H16N
+,Cl- 

• Experimentally determined 
3D coordinates of atoms 

• Arrangement of molecules 
in the crystal 

• Captured in a CIF file 
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Crystallographic Information Framework (CIF) 

• Standard format for 
capturing data about 
structure and 
experiment 

• Maintained by the 
International Union of 
Crystallography (IUCr) 

• Widely adopted by 
crystallographic and 
publishing communities 
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Crystal Structure Deposition 

• Researchers deposit 
CIFs with CCDC 

• Deposition services 
provide basic 
validation checks 

• Depositor receives a 
unique accession ID 

• Pre-publication 
access for trusted 
reviewers 
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Data Deposition Challenges 

• Syntax errors 

• Inaccuracies 

• Revisions 

• Republications 

• Timely release 

Over 60,000 structures deposited annually 
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Crystal Structure Dissemination 

• On publication, deposited 
data sets freely available 
for anyone to download 

• Individual structures 
accessible via CCDC 
Summary Page* 

• Web services enable 
structure lookup and 
retrieval 

 * New Summary Page scheduled for launch December 2014 
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Linking articles and data 

Links are in place for ACS, RSC, 
Elsevier and IUCr journals 
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DOIs and Data Citation 

Deployed 2013 Implemented 2014 
• Unambiguous and persistent identification of datasets 

• Over 500,000 DOIs registered since April 2014 

• Foundation for formalising data citation and interoperability 

 
10.5517/CCPHZ37 

Dataset Publication 
CCDC 892348: Experimental Crystal Structure 
Determination. A. Crystallographer, Cambridge 
Crystallographic Data Centre (2013) 
http://dx.doi.org/10.5517/CCYYKFV 

Data should be considered 
legitimate, citable products of 
research… 

 
https://www.force11.org/datacitation 

Potential for linking between 
derived data at CCDC and raw 
data stored at STFC based on 
DOIs. 

Coverage of CCDC data by the 
Thomson Reuters Data Citation Index 
to be achieved via the DataCite 
metadata store. 

http://dx.doi.org/10.5517/CCPHZ37
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Assigning Chemistry 

Data deposited with CCDC 

• Unambiguous identification of datasets 
• Correction of syntax errors 
• Provenance and attribution 

Assignment of chemistry is required to make data findable, interoperable and reusable  

Entry in Cambridge Structural Database 

• Assignment of chemistry 
• Additional scientific data and metadata 
• Review by editorial staff 
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Bulk identification of links between ChemSpider 
molecules and CCDC Crystal Structures will be 
facilitated by InChIs. 

Standard InChI: 
InChI=1S/C33H36O6/c1-7-10-37-31-19-

25-13-23-17-29(35-5)33(39-12-9-3)21-

27(23)15-24-18-30(36-6)32(38-11-8-

2)20-26(24)14-22(25)16-28(31)34-

4/h7-9,16-21H,1-3,10-15H2,4-6H3 

 

Standard InChIKey: 
IZHKSTHBLQRIOW-UHFFFAOYSA-N 

• PubChem 
• UniChem (EBI) 

• Wikipedia 
• Chemical Abstracts 

Other opportunities: 
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Knowledge-based Solutions 

• Provide insights into 

– molecular dimensions and shape 

– molecular interactions 

 

• Applicable to 

– drug design and development 

– design of new materials 

– crystal engineering 

– structure validation 
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CSD FINWEE10 overlayed on PDB Ligand FK5 PDB 1BKF complexed with PDB Ligand FK5  

Crystal Structure Knowledge Helps Drug Design 

Molecular Recognition of Protein−Ligand Complexes:  Applications to Drug Design. R.Babine and S. Bender. Chem. Rev. (1997) doi:10.1021/cr960370z 

Understanding factors that influence the shape of molecules 
helps identify better drug candidates 

Tacrolimus: An 
immunosuppressive 

drug. Also used in 
the treatment of skin 

conditions. 
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Crystal Structure Knowledge Mitigates Risk 

Knowing the likelihood of specific molecular interactions occurring 
helps assess the risk of undesirable crystal formation 

Knowledge-Based H-Bond Prediction to aid experimental polymorph screening. P.Galek et al. CrystEngComm. (2009) doi:10.1039/B910882C 

Different crystal forms, different interactions, 

 different solubility, different stability. 
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Experimental Data 

Jeff Dahl, CC-BY-SA 
CC-BY-SA 

Radspunk, CC-BY-SA 

C10H16N
+,Cl- 

Structural Knowledge 
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Crystal Structure Growth 

• Cambridge Structural Database 
‒ organic and metal-organic compounds 

‒ 750,422 structures 

 

• Inorganic Crystal Structure Database 
‒ inorganic compounds 

‒ 173,473 structures 

 

• Protein Data Bank 
‒ biological macromolecules 

‒ 105,025 structures 

 

 

CSD: 18 Nov 2014; ICSD: 27 Oct 2014; PDB: 25 Nov 2014: Overall: 1,028,920  

700,000 

600,000 

500,000 

400,000 

300,000 

200,000 

100,000 

Growth of the CSD 

Growth of the PDB 

Established 1965 
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CC-BY-SA 

A Collaborative Journey 

• Academic research community 

• Instrument manufacturers 

• Publishers 

• Data repositories 

• Industrial partners 

• Scientific software vendors 
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• Essential foundations 
‒ standard file formats 

‒ rich metadata 

‒ standard identifiers 

‒ interoperable services 

‒ sustainability 

 

 
 

We’ve come a long way… 

RDA-WDS Data Publishing 
Activities 
• Workflows 
• Publishing Data Services 
• Data Bibliometrics 
• Cost Recovery 
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RDA-WDS Data Publishing 
Activities 
• Workflows 
• Publishing Data Services 
• Data Bibliometrics 
• Cost Recovery 

 

• Essential foundations 
‒ standard file formats 

‒ rich metadata 

‒ standard identifiers 

‒ interoperable services 

‒ sustainability 

 

• Future opportunities 
‒ unpublished data 

‒ enhanced deposition services 

‒ new publication pathways 

‒ data metrics and impact 

 

 
 

… there are new roads ahead 
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Time’s Up! 

• About your speaker: 
‒ Name: Ian Bruno 

‒ Company: Cambridge Crystallographic Data Centre 

‒ Email: bruno@ccdc.cam.ac.uk 

‒ Social Media: @ijbruno @ccdc_cambridge 
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