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Overview

INn this webinar we will discuss:

Latest updates and news

CSD KNIME Component Collection

New CSD Subsets (Drugs, Pesticides
& COVID-19)

QRA: the floor is yours

www.ccdc.cam.ac.uk




« 2020.2 CSD Release is available — install latest updates!
support@ccdc.cam.ac.uk

« CCDC renewed its partnership with University of Cambridge

* CSD Licence academic renewals — contact
admin@ccdc.cam.ac.uk by 30t September for a discounted

renewal.

‘ CI )( Search Q Register

ware and data to ensure our users are able to hamess the power of over one million
t evelopments of the CCDC software suites over the last 12 months.

2020.1.1 CSD Release (July 2020)

This release includes a few improvements to the CSD software portfolio.
We are including a fix regarding the performance of our 3D visualisers (including Mercury, Hermes, Mogul and CSD-CrossMiner) on the macOS platform which has been observed in
WWW C C d C C a r T ] a C u k the 2020.1 CSD Release. We are also fixing an issue with the Write to PDF function in ConQuest which we observed on the Windows platform only in the 2020.1 CSD Release
°



mailto:admin@ccdc.cam.ac.uk

« CCDC annual 3D print contest is open. To get
INnvolved visit our website at ccdc.cam.ac.uk

« CCDC Community survey: we want to hear your
feedback about our services, please take the
survey by 31st October.




Latest updates and news from CCDC
>Events 2V o

« Advancing the CCDC/FIZ Karlsruhe collaboration
« Live session on 7t October
« 330 pm-5pm (BST)

¢ Global User Group Meeting —14th October
« Virtual event
* 9amto 4 pm (BST)

- Student Day —15th October
« Virtual event
* 9amto 3 pm (BST)

—>Reqgister for all CCDC events here https//www.ccdc.cam.ac.uk/News/Events
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CCDC 2020.2 Release

CSD KNIME Components

Francis Atkinson

Cheminformatics Data Scientist
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KNIME

A workflow tool
* ‘Programming without code’

« Many powerful tools packaged up and available out of the box

Free to download from https//www.knime.com

Fully-functional desktop application

« Also paid-for KNIME Server, which can be run on AWS or Azure

Good online learning resources

Responsive help forum

Lively and broadly-based user community

CCDC


https://www.knime.com/
https://www.knime.com/knime-server
https://www.knime.com/knime-software-on-amazon-web-services
https://www.knime.com/knime-software-on-microsoft-azure
https://www.knime.com/resources
https://forum.knime.com/

CCDC KNIME Components

This first release comprises a basic set of functionality

« Designed to start a conversation with the community

Implemented as KNIME Components

* Uses the CSD Python API via Python Script Nodes

* Requires the new ccdc_knime module to be installed

« Distributed through the KNIME Hub

CCDC Example Workflows

 |llustrate the use of the Components

No specific license is required to use the Components

+ Licences for the underlying CCDC functionality used will be required

CCDC


https://docs.knime.com/latest/analytics_platform_components_guide/index.html
https://downloads.ccdc.cam.ac.uk/documentation/API/modules/crystal_api.html
https://hub.knime.com/ccdc/spaces/Public/latest/Example%20Workflows/GOLD/01%20Running%20GOLD

CSD Search

« Text/Numeric Search
« Chemical Name

* Author(s)

* Substructure Search
« 2D only
°* NO constraints or measurements

 MOL-format queries supported

* Similarity Search
« 2D only
- Tanimoto similarity/fingerprint based

« MOL or MOL2 format queries supported

CCDC



GOLD Docking

* Ligand preparation from SMILES
« 2D to 3D only

* No (de)protonation, tautomerization, stereocentre enumeration

« Docking
« Configured using an uploaded gold.conf file
* e.g.as prepared in Hermes

« Can optionally start Hermes to view solutions

« Export of solutions
« Solutions written to individual MOL2 files

- Can also optionally start Hermes

CCDC
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CCDC Example Workflows

D
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* Drag from KNIME Hub into ‘Local Workspace' folder in KNIME Explorer - ‘
® » 1
. N N Import O >
- https://hub.knime.com/ccdc/spaces/Public/latest/ "
Workflow Import Selection <=
Select the items to import.
« c Q‘ D a https://hub.knime.com/ccde/spaces/Public/latest/ aee * i In @ © @ =] File Edit View Search HElFI i
o ~ = (®) File: Ch\Users\flatk\AppData\Local\Temp\download | | Browse...
. ‘ ) ‘ o N
KNIME — () Select root directory: Browse...
KNIME Hub > cecde » Spaces » Public KMIME Exnl o
g tl ak orzar . Destination:
+
m SRS | v = | Select folder: | LOCAL: Browse...
& Public space Aoz My-KNIME-Hub (hub.knime.com) | HE -
Public . f EXAMPIFS (knime@hubkaime.conf P o
Vi TOCAL (Local Workspace) v [T CCDC Example Workflows Select Al
TXarmple VW orki - v M GoLo
LI Bxampic Workilows 7 A CCDC Running GOLD Deselect Al
Last Update: 21 Aug 2020 v [A][77] CSD Search
A% 03 CCDC CSD Similarity Search
Home A% 02 CCDC C5D Substructure Search
A% 01 CCDC C5D Text-Mumeric Searches
[ | ccbc Example Workflows o
[ Components o
; Mode Repository
{3 Download workflow group
;q}l | < Back Mext > Cancel

https://hub.knime.com/ccdc/spaces/Public/latest/CCDC Example Worlkflows/
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On to the demao...

File
5~

KNIME Analytics Platferm - [m]
Edit View MNode Search Help
BEjow -8 ~ARCOCDORE"RAELIFZCO0C| S
5 4 KNIME Explorer 53 = 8 A ®01CCDC CSD Text-Numeric Searches £2 = B L Description i} = 0
LY ER=TE- | B A
CCDC CSD Text/Numeric Searching N
L My-KNIME-Hub (hub.knime.com) €CDC CSD Chemical Name
A% EXAMPLES (knime@hub.knime.com) This example workflow illustrates the use ofthe CCDC CSD TextNumeric Search compenents. Currently available are CCDC CSD Chemical Name Search and CCDC CSD Author Search Search
~ 4 LOCAL (Local Workspace)
v [*] CCDC Example Workflows Note that example values are supplied for the searches here and that options are not necesasarily set to the defaults. No exira files are required Searches the CSD for a chemical name.
v [ 3D Search As with all of the CSD Search components, the hits here can be viewed using the CCDC Run Mercury component (which allows visualisation of the experimentally-determined 3D
A+ 01 CCDC CSD Text-Numeric Searches structures), viz a KNIME Table View or simply by using a components built-in viewer. If the 'Ignore non-alphabetic characters' option
A5 02 CCDC CSD Substructure Search i § . . § is checked (default is unchecked), the search
A% 03 CCDC CSD Similarity Search Note that the experimentally-determined 2D coordinates from the CSD are returned in MOL2 format in the columin mol2_mol. As KNIME does not have a 3D viewer, the 3D coordinates are will ignore non-alphabetic characters in
~ "] GOLD depicted in 2D in the builtin viewer, which is not particularly useful. The Table View node doesn't have any molecular depiction capability at all, so can only show the text of the molfiles; this g Pl
column is thus remaved before the Table View node is used chemical names. This means, for example, that
/A CCDC Running GOLD N .
Ex e Workfl the query “butadiene” would also maich "buta-
[ Example Workflows Search filters are constraints on CSD search results that are independent of the search type. They include, for example, applying an R-factor threshold, disallowing the presence of disorder 1-3-diene”
efc. These filters cannot currently be applied as part of a search in KNIME as they can in e.g. ConQuest. However, all the required properties are returned by the various CSD Search )
components, so the filtering may be applied as a post-processing step. Acommonly-used (but reasonably rigorous) set of filters is applied by the CSD Search Filters metanode in the
example below The filters applied can easily be modified if required: simply double-click on the metanode to inspect or alter the filters The number of hits retumned may be limited
using the 'Max_ hits’ option (default 100). This
can be useful as it stops overly-general
CCDC Run Mercury searches taking a very long time.
[CCDC CSD Chemical ! —DE Execute to run Mercury
Name Search CSD Search Filters. - Chemical name
©r _{j,_ The chemical name to search for.
i Ignore non-alphabetic characters?
L Double-click to access Column Fitter Table View o P
the individual filters. nn If checked, the search will ignore non-
- 'l' > ’E alphabetic characters in compound names.
An example chemical name is supplied, and the option to ignore non-alphabetic .
— characters in names is checked (the default is unchecked). L L Max. hits
£+ Node Repository [} Remove molfile View hits The maximum number of hits to retum.
—Q | I:l g Try the search for this name with the ‘ignore non-alphabetc charcters’ option
= ¢ checked and unchecked The Table View node cannot 3D Right-click = Interactive View: JavaScript Table View
10 molfiles o we remove this column.
?; Manipulation Output Ports
Views €CDC CSD
Author Search Column Fifter 0 CSD records that match the query.
= 0B p
2, Other Data Types or e
< Stn:l:tured Data » ®
@ Seripting Publication columns
3} Tools & Services
% Cemmunity Nodes Some example author names are supplied.
i KNIME Labs ) § Here, we subsetthe columns justto
¥, Workflow Contrel Note that, if multiple author names are pecified, they will be AND'ed highlight the publication details
52" Workflow Abstraction together (i.e. all must be present).
1 Reporting v
ot Chemistry < >
£ Cheméxon / Infocom = =
= B Console 33 Ly =% BE ‘q' ~-g-= 0
KNIME Console
i Welcome to KNIME Analytics Platferm v4.2.1.v282009020915 =
R Copyright by KNIME AG, Zurich, Switzerland R

Log file is located at: C:\Users\flatk\knime-workspace\.metadata\knime\knime.log
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CCDC 2020.2 Release

New CSD Subsets (Drugs, Pesticides & COVID-19)

Seth Wiggin

Senior Scientific Editor

CCDC



NMumber of structures in the CSD

The Cambridge Structural Database
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What are CSD Subsets?

COVID-19
subset

CCDC




@

CSD Subsets: Helping find one in a million+
Why provide subsets? .

* The CSD contains a huge range of
compounds; subsets allow easy access to the
most relevant structures of interest

» Gives CSD users the benefit of analysis from
iINn-house and external experts

PPDB &}
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- Convenient starting point for analysis using N
CSD or 39-party tools  ERE RS ER
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CSD Subsets

+ '‘Best representative’ lists first produced in 2006
« Aim to give one single example of every structure (incl. polymorphs) in the CSD
* 4 lists: Hydrogens, low temp, room temp, R-factor

« J.van de Streek, Acta Crystallogr. ,Sect. B:Struct. Sci., 2006, B62 567-579, DOI:
10.1107/S0108768106019677

* MOF subsets added in 2017
* 'MOF subset’ allows users to find all MOF-like structures
+ Non-disordered MOF subset is designed for high-throughput calculations

« P.Z Moghadam, A. Li, S. B. Wiggin, A. Tao, A. G. P. Maloney, P. A. Wood, S. C. Ward, D. Fairen-Jimenez,
Chem. Mater., 2017, 29 2618-2625, DOI: 10.1021/acs.chemmater.7b0044]

« ADPs available subset added in 2018 release
« Allows users to find only structures with thermal ellipsoids

« https//mwww.ccdc.cam.ac.uk/Community/blog/2018-06-jack-csd-adps/

CCDC


http://dx.doi.org/10.1107/S0108768106019677
http://dx.doi.org/10.1021/acs.chemmater.7b00441
https://www.ccdc.cam.ac.uk/Community/blog/2018-06-jack-csd-adps/

New Subsets for 2020.2

CSD Drug subset; Single-component CSD Drug subset
» Based on the publication

The CSD Dru%

Subset: The changing chemistry and
crystallograp

y of small molecule pharmaceuticals

Mathew J.Bryant, Simon N. Black, Helen Blade, Robert
Docherty, Andrew G.P.Maloney, Stefan C.Taylor, J. Pharm.
Sci.,, 2019, 108 1655-1662, DOI: 10.1016/].xphs.2018.12.011

+ Uses INChl matching to the DrugBank list of approved drugs

« CSD Drug subset has all CSD entries containing a drug
molecule (incl. hydrates, solvates etc.)

+ Single-component CSD Drug subset has entries where
the drug molecule is the only one modelled

ACSALA



http://dx.doi.org/10.1016/j.xphs.2018.12.011

New Subsets for 2020.2

CSD Pesticide subset

Uses INChl matching to the Pesticide Properties
Database (PPDB)

https//sitem.herts.ac.uk/aeru/ppdb/en/

* This subset contains all CSD entries (including

hydrates, solvates, salts and metal complexes) with a
match to a PPDB entry

* The matches do not take into account stereochemistry,
meaning some CSD entries in the list may correspond
to enantiomers or stereocisomers of the PPDB entry.

PHOGLY



https://sitem.herts.ac.uk/aeru/ppdb/en/

New Subsets for 2020.2 s

CSD COVID-19 subset

* Based on our recent blog post:
https://www.ccdc.cam.ac.uk/Community/blog/2020-03-
26-molecules-of-interest-in-the-fight-against-covid-1/

« Manually-curated list from a variety of sources



https://www.ccdc.cam.ac.uk/Community/blog/2020-03-26-molecules-of-interest-in-the-fight-against-covid-1/

Accessing the Subsets

Three ways to use the subsets:

. CCDC ConQuest (1) CSD_COVID-19_subset [Refcode List] - CSD_COWID-19_subset.god

File Edit Options  “iew Databases | Results  Help

Entries in C3D wersion 5.41 updates L4 ‘\ ’
Entries in CSD wersion 5.41 (Nowvernber 20019)

1. Browse the lists in ConQuest

Build Queries\ (

Draw ists in C5D wersion 541 (Movernber 20190 CSD Pesticide subset
Best low termperature list
: Ausailable Databases...
Peptide : CSD Drug subset
C3D COWID-19 subset
AuthoriJournal | Best hydrogens list
N . | Best room ternperature list
ame/tiass Single-component CSD Drug subset
FOF subset
Elements | e
ADPs available subset
Formula | Best R factor list
MNon-disordered MOF subset
Space Group |

CCDC



. CCDC ConQuest (1) search1 [Search]

— O *
File Edit Options ‘View Databases Results Help
Build Querfes ', Combine Queries ' IManage Hitlists | View Resuits
Carmbine Hitlists | Hitlist Owerview
| Combination Marme: |combination‘| | CSD_Pesticide_subset (9?2 Entries)
List & List Refrode List © CSD_Pesticide_subset.gcd
TR C3D_Pesticide_subset  [ofelal » CAProgram Filesh\CCDCANCSD 20200250 541hsubsets
[ csanen | _ | searchi fied @ Fri Aug 14 10:51:36 2020
Include deselected entries in:
[ Lista ™ ListE
Generate a List of Entries:
& comron to List & and List B
" in either List & or List B
 in List & but not in List B
(08 I < >
O

Marre Hits Type

C3D_Pesticide_subset 472 Refcode List ~
searchl 135 Search

Delete |Rename...| Motes.., | i e |

. °
“
@
« . .
® -
>
o
@
e
> @
) k)
@
e o
°
@

1]

Once a subset has been loaded
INto ConQuest, it can be
combined with other searches

D



Accessing the Subsets

2. Restrict your search in ConQuest

Search setup > Select subset > Entries in
a pre-defined hitlist

Search Marme: searchi Fi.fte.rs\ AM"CEUOPﬁWS\

Ausailable Databases: [ Show Updates separately

W CSDwersion 541 (Novernber 2019 + 3 updates [ Rfactor & <= 0.05

[ 30 coordinates deterrmined

.‘ Restrict Search
Restrict Search by Refcode

Current Restrictions

Mo Restrictions Currently Set

CSDVersion... | Selectto restrict based on C50 wersion

{ Entries in a hitlist loaded this session

%)

Entries in a pre-defined hitlist
" Entries in saved search file

" Entries in saved hitlist combination

"j

Entries in saved refcode list

Restrict based on pre-defined hitlists

ADPs available subset

Best B factor list

Best hydrogens list

Best low ternperature list
Best roorm ternperature list
CSDCOVID-19 subset

CSD Drug subset I
CSD Pesticide subset

MOF subset

Mon-disordered MOF subzet
Single-component CS0 Drug subset

CCDC




Accessing the
Subsets

5. Use subsets with the CSD Python API

Subsets stored in a single subsets folder in
your CSDS installation:

C:\Program Files\CCDC\CSD_2020\CSD_541\subsets

Entry examples

Create indexes of useful information for subsets of C5D entries

MNote that this script malkes use of functionality from the cookbook utility module.

#! fusesbinSenv python

Thizs script can be used for any purpose without limitation subject to the
conditions at kttp:/ vww. ccode. cam. 2c. uk/ Communi ty/Pages/Licences,/vE. aspx

This permission notice and the following statement of attribution must be
included in 211 copies or substantial portions of this script.

Z016-06-17: created by the Campridge Crystallographic Data Centre

HEHFH RS

Provide information on a set of structures in the C5D.

This script takes as input 2 god file (a2 text file with C5D refcodes) and
writes out the identifier, zuthor(s), literature reference, formula, compounc
name 4and compound svhnonyvm(s). The cutput can ke formatted 45 csv or himl.

from future import diwvision, asbsolute import, print function
immori_six __ - -

import sys

import os

import csv

import html

import argparse

import codecs

from ccde.io import EntryReader

class Writer{obhject):
def  init_ ({self, infile, out, format='csv'):
try:
self.rdr = EntryReader{infile, format='identifiers'}
except PuntimeError:
print{'Failed to read input f£ile %s!' % infile)
exit{l}

self.out = out
getattr{self, format + ' header'}({}
for g in self.rdr:

getattr{=elf, format + ' line'}{e}
getattr{=elf, format + ' footer')(}

def csv_header{=sclf):
data = ','.join{[

'Tdentifier',
'Author!' ,
'Literature Ref',
'Formula' ,
'Compound MName' ,
' Synonym'




Future work

Additional MOF subsets
« 1D, 2D and 3D frameworks

Based on the publication

Targeted classification of metal-organic frameworks in the
Cambridge Structural Database (CSD)

Peyman Z. Moghadam, Aurelia Li et al, Chemical
Science, 2020, 11 8373, DOI: 10.1039/D0OSCO1297A

+ Please give us your feedback and suggestions!



http://dx.doi.org/10.1039/D0SC01297A

How to use CSD Subsets in ConQuests?

- We recently published a new tutorial video on our YouTube channel to help you find
specific entries in the CSD such as drugs, pesticides, MOFs, or best representative _
structures by showing you how to use subsets in ConQuest. The demonstration includes
how to load a subset, how to search structures at the intersection of two subsets (or two
hit lists), and how to restrict a search to a chosen subset.

- Watch the video here https://youtu.be/4_yPmc6ssiQ

CCDC
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Q&A '
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* Questions |

[Enter a question for staff]
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Webinar 1D: 930-960-603

) GoToWebinar
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Next What's Up Webinar

« Next webinar: November 19th
* Send us your ideas and news

hello@ccdc.cam.ac.uk



mailto:hello@ccdc.cam.ac.uk

Thank you

hello@ccdc.cam.ac.uk

The Cambridge Crystallographic Data Centre
12 Union Road, Cambridge CB2 1EZ, United Kingdom
Registered Charity No. 800579
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