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Overview

In this webinar we will discuss:

www.ccdc.cam.ac.uk

• Latest updates and news

• SMILES to 3D structure generation

• How to enhance your CSD depositions

• Q&A: the floor is yours
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Latest updates

• 2021.2 CSD Release: September 2021
• CSD-Discovery: the CSD-CrossMiner is now part of the main CSD Portfolio, 

you can enjoy all our tools within a single installation, which improves 
usability and search flexibility.

• CSD-Materials: we have introduced a new component in Mercury, and the 
CSD Python API, delivering Mogul-like functionality for hydrogen bonds.

• Read more: https://www.ccdc.cam.ac.uk/solutions/whats-new/
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Latest updates

• CSD Sketcher v1.0: August 2021 > the first full version of 
CSD Sketcher, our purpose-built sketcher to enable 
better database searching in WebCSD.

• CSD Data update: September 2021 > This data update 
brings you 16,688 new structures (17,283 new entries), 
including over 300 new entries generated from hardcopy 
data.

Find out more at www.ccdc.cam.ac.uk/news
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Upcoming events from CCDC

Register at www.ccdc.cam.ac.uk/News/Events

• CCDC Focus on Metal-Organic Frameworks (MOFs) Virtual Talk and 
Networking Event – 14th October

• Librarian Teatime: A Focus on CSD Champions – 14th November

• For Chemistry Librarians in the Americas

• CCDC Virtual Workshops:

• 2nd November - Deposit your crystallographic data in the CSD

• 9th November - Learn the basics of Protein Ligand Docking using 
GOLD

• 16th November - Intermediate Mogul - Assessing molecular 
geometries
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CCDC will be attending

• 4th RSC-BMCS/ RSC-CICAG Artificial Intelligence in Chemistry –
27th to 28th September

• Chem-Bio Informatics Society Annual Meeting 2021 – 26th October to 
28th October

• Pan-African Crystallographic Conference – 15th November to 19 
November

Register at www.ccdc.cam.ac.uk/News/Events
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The CCDC team is growing…

• Currently hiring for roles 
including:
• Software engineers

• Product Manager

• Business Transformation Project 
Manager

• Sales Executive, US

Find out more and apply at: www.ccdc.cam.ac.uk/theccdcprofile/careers/
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CSD Software
SMILES to 3D structure generation

Abhik Mukhopadhyay

Research and Applications Scientist
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What is it?

• Improvement to the Ligand Preparation workflow in the CSD Python API.

• CCDC Molecule objects can now be created from SMILES strings.

• This improvement will allow to:

• Use SMILES as a molecule input format to the CSD Python API for the first time.

• Take a SMILES string and generate a molecule with 3D atom coordinates.

• Generating molecular information from SMILES comes with a CSD-Core license.

• In addition, generating 3D coordinates of the molecule comes with a CSD-Discovery or 
CSD-Materials licence.
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Background

• It was not possible before to generate 
3D coordinates from SMILES string 
using CSD Python API.

• Absence of this feature was a 
bottleneck situation in CADD 
workflow.

• Addition of this feature will now allow 
computational chemists to generate 
3D coordinates from SMILES string as 
part of the ligand preparation work-
flow of any CADD project, e.g. virtual 
screening.
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Why would you use, what are the benefits?

• Users can read SMILES string using CSD 
Python API and perform other tasks.

• It will be to now easy to incorporate CSD 
Python API in ligand preparation steps of 
any CADD workflow.

• Generate 3D coordinates from SMILES using 
CSD conformer generator that uses 
CSD knowledgebase.
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Overview of functionality

• Will allow reading molecule SMILES in CSD Python API.

• Users can generate 3D coordinates from SMILES using CSD 
conformer generator.

• Conformer Generator functionality will now accept molecules and 
atoms without coordinates as a starting point for Conformer Generation.

• Key features:
• Molecules can be read from SMILES strings, with stereochemistry 

information preserved.

• 3D conformers can be generated from such molecules and any other 
molecule without initial 3D coordinates.

• SMILES strings with stereochemistry information can generated 
from molecules.



15How does CSD SMILES to 3D structure 
work?

• The tool uses the CSD Conformer Generator – uses knowledge 
from the 1 million+ experimentally derived structures, to predict 
and generate appropriate conformers - so bond lengths and 
angles are based on known data.

• The 3D coordinate generator is an iterative, atom-template based 
process, guided by stereochemistry information and ring 
positioning heuristics, with continuous optimisation based on CSD 
geometry distributions.
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Demo
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Summary

• The process generates a CSD Python API Molecule file from the 
SMILES string, which could then be saved as a mol2 file.

• This feature is currently available through the CSD Python API.

• Users can control stereochemistry of a molecule during ligand 
preparation:
• By using stereochemistry markers on the SMILES input to generate isomeric 

structures.
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CSD Community
How to enhance your CSD depositions

Matt Lightfoot

Principal Scientific Editor
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Deposition

• Data deposited pre-publication 
• Enables links to data sets at the 

point of publication
• Tailored deposition service

Countries 
contributing data
Analysis based on 
sampling of email 
addresses

>30% of depositions from China

www.ccdc.cam.ac.uk/deposit
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When should you deposit data?

• Pre-publication – when you have finished a structure is when you 
know most about the dataset

• Enables you to check and correct data prior to inclusion in a 
manuscript

• Deposited data is stored privately at the CCDC prior to publication
• Most publishers require data to be deposited before manuscript 

submission
• Enables publishers and referees secure access to the data during the peer 

review process
• Enables links to the data to be added at the point of publication
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ICDD
PDF-

4/Organics
>540,000

Includes data 
derived from 

CSD

PDB
>>175,000

polypeptides, 
nucleotides 

& saccharides

What data can you deposit with us? 

CSD
>1.1 million 
structures

organic and 
metal-organic

ICSD
240,000

(no C-H and C-C 
bonds) 

Elements, 
minerals, 

metals



23Ways to enhance your data during 
deposition

• The importance of including structures factors

• Data validation and integrity checks and adding 
responses

• How you can enhance the metadata in your 
depositions
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Structure factors

www.ccdc.cam.ac.uk/Community/depositastructure/cif-deposition-guidelines/structure-factor/

If no structure factor data 
has been uploaded, you 
should:
• Go back and upload a 

new dataset which 
includes structure 
factors

• Most refinement 
software now embeds 
this into a CIF

• If it is historic data and 
no structure factor data 
is available, you need to 
add a comment before 
proceeding.
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Data validation and integrity checks

• IUCr’s checkCIF service is embedded into 
deposition

• Alerts provide potential errors, unusual 
findings and suggestions for improvement
• All alerts should be checked
• Depositors decide to improve their model/dataset 

or add a comment to provide information about 
the reason for the alert

• Comments are embedded into the CIF and 
available during peer-review and to CSD users after 
publication

• checkCIF ultimately helps to improve the 
quality of data published and provides users of 
the data more information about potential 
issues in the datasets

https://journals.iucr.org/services/cif/checking/checkfaq.html

Alerts are hyperlinked to more 
information about the alert 
and what action should be 

taken

https://journals.iucr.org/services/cif/checking/checkfaq.html
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Enhancing key metadata

• Depositors are asked to check and 
enhance key meta-data

• Helps to improve the quality of key 
information

• Helps to ensure data is correctly curated 
and represented in the CSD

• Helps to improve the availability of data

• Ultimately improves the discoverability
and re-use of datasets and enables 
scientists worldwide to learn more from 
the data

Chem. Sci., 2021,12, 3587-3598, https://doi.org/10.1039/D0SC05337F, 
J Cheminform 10, 44 (2018). https://doi.org/10.1186/s13321-018-0298-3

CSD BAGNEG Example of SQUEEZED 
data being represented correctly                        

Additional metadata being used 
to help predict solubilities

>170K 
melting 
points in 
the CSD

Example of using CSD data to assess the 
colours of Metal-Organic Frameworks

https://doi.org/10.1039/D0SC05337F
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Raw data DOIs

• We do not accept diffraction frame 
data during deposition

• But you can choose to upload your 
diffraction frames in another repository 
or institution repository
• If you do publish your diffraction frames you 

should add the DOI to “Raw data DOI”

• Raw data DOI should not include the 
DOI of associated articles

Raw data DOIs are for data 
created during data 
collection
• Diffraction frames e.g. 

.sfrm, .cbf, .img, etc
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Deposition

If you don’t want 
an account on 
our website you 
can click here

Login Upload Check 
Syntax Validation Add 

Publication
Enhance 

Data Review

Why register?
• Simplifies 

deposition
• Gives you 

access to see, 
edit and share 
your data

• Enables you to 
link your CSD 
licence to use 
WebCSD
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Dataset identifiers
Deposition Numbers should 
be included in manuscripts
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What happens to your data after deposition?

• It is stored privately until published in an associated scientific 
article or you decide to publish directly through the CSD or ICSD

• If you have registered on our website you can access your data at 
any time using our My Structures service
• Enables you to view and retrieve datasets
• Enables you to edit and update datasets
• Enables you to share your datasets with co-workers
• Enables you to create your own institutional database
• Enables you to publish your data directly through the CSD/ICSD

• If you have not published your data after one year, we will email
you to ask if you would like to publish it
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My Structures – view, edit, retrieve, share
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Curating the data into the CSD and ICSD

After publication your data is enhanced and curated 
• Every entry undergoes both automated and manual processes
• Enhanced and curated by experts at CCDC
• Ensuring accessibility, discoverability and re-usability of the data
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Where to find more guidance

https://www.ccdc.cam.ac.uk/Community/depositastructure/cif-deposition-guidelines/

Basic 
guidelines

Required 
CIF fields

Authorship 
guidelines

Checking
CIFs

Correcting
CIFs

Useful 
resources

Structure 
Factors

Translated 
guidelines
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Keen to learn more about CSD deposition?

https://www.ccdc.cam.ac.uk/News/Events/

CCDC Virtual 
Workshops

Next series Nov 2021

November 2021 series

Session 1 – Depositing data into the CSD
• 2nd November
• 90 min interactive session
• Expert tutors on hand to help
• Spaces limited so register now! 

Show
one

Try
one

Explore 
more
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Q&A

• Type your questions in the box as shown
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Next What’s Up Webinar

• Next webinar: November 18th

• CSD-CrossMiner: new features from 2021.2 
release

• DASH: what has changed?

• Follow us on social media

• Send us your ideas and news

hello@ccdc.cam.ac.uk

mailto:hello@ccdc.cam.ac.uk
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Thank you
hello@ccdc.cam.ac.uk

The Cambridge Crystallographic Data Centre

12 Union Road, Cambridge CB2 1EZ, United Kingdom

Registered Charity No. 800579


