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Who is SureChem ?

Technology for

Researchers

nature publishing group

A new kind of scientific information company

The digital age has created new opportunities for the way we do s=cientific research - from how we

manage our labs and analyse data, to howw vwe link information and make funding decisions. Wea're

here to help vou makes the most ofthose possikbilities.

LATEST NEWS

BioData Scquires Lablife,
Ermpowrering Life Soientists with
Sdvanced web-based Research
Pansgerment serwice

TEL &, September 13, 2011 —
BioCata Ltd. announced todaw that
it has acquired all the assets of
LabLife Softmare Ine., furthering its
strategw to become the leading
research and lab management
softuare and service provider. The

ion folloves an inwvestment in
BiocD ata bw Digital Science in
December Z2O010. Drigital Science is
a diwvision of BMacmillan Publisher=s
Ltd, cweners of Mature Fublishing
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EVENTS

ICIC — International Conference for
the Infor mation Sommonity

Date: 2326 Cod 2097

Twpe: Comfersmos

Country: Samelors, SO

Digital Science wiill be presenting
and spaensaring at this wears IGIC
conference. Andrew Hinton.
Cheminformatics Developer at
SureChem, will be holding a talk on
Integrating Proprietars and Public
Collections of Fharmaceotically
Relewant Small kMolecules in the
Fatent Literature with Reference To
Heglected Diseases.

== Pore

BLOG

wielcoming Labtiva, and uneeeiling
their product ReadCube

Todaw wee're happw to announce
both cur inwestment in Boston
based start-up Labtiva as weell as the
glabal release of their first product
‘ReadCube’ — a sofbmare application
designed to prowide researchers a
moare efficient and intuitive means
of managing and dizcowering
relewvant literature in their fizld. The
company joins igital Science's
portfolic of research tools as the first
content management offering.

= hACre

www.surechem.org

22 macmillan

PRODUCTS

-

< "eadcube

Sured

Feadeoube iz a free, cross-
platform desidop application
that enables researchers to
create and manage their
personal content librans, and
intuitively discower neuws
literature in their field
through daily
recommendations.

FioShare allowms researcheaers
to publizh all of their data in
a citable, searchable and
sharable manner.

ADegre=Bic is an opan-
access platform that enables
researchers to source and
reviews the highest-quality
products for their research
neads.

Symplectic Elements

;* . automatically records
rezearch outputs for
academics and integrates
vuith other research

management systems.

SZureChem FPortal enables
adwvanced chemical s=arch of
the vuarld's patent literature

Bicl ata offers a maodular,
vueb-based labaratons
research management

swste m.
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SureChem at a Glance

Structure and text searchable database of

v

- USPTO applications/grants (from 1976)

EP applications/grants (from 1986 soon to be from 1978)
WO applications (from 1978)

JP patent abstracts (from 1976)

MEDLINE abstracts

(¢]

o
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» 12 million unique structures

» 20 million patents, 18.5 million MEDLINE abstracts
Structures indexed from full text of patent document
Updated within 24 hours of patent publication!

v Vv
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How do we do it

MEDLINE
JP
EPO Chemical
WOIPCT Names
XML oo
benzonitrile
Daily Update
q Front Page > propanamide
g Full Content ethanol l
1976 -2011 . .
\ sulfonamide Chemical
g Structures
Name-Structure

N#CC1=CC=CC=C1
/\ CCC(N)=0
NS(=0)=0

MySQL Database

Name-Structure \/

Name-Document |

N

a

a

v
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http://www.surechem.org

SureChem

the new choice for Chemical Patent Search a.hinton@digital -science.com | Preferences | Saved Searches | Logout | &dmin

ign up for a sureChem subscription or free trial

i ™
sureChem is rmaking patent chemistry easier and accessible. SureChem indexes the 7 rexr of
patent documents, delivers new structures within 24 hours of patents being issued, and lets - s
users export and keep their data. 7, Lt

Cur SureCherm Portal enables users to search US, EP and WD patents along with MEDLINE and
Japan patent abstracts guickly and cost—effectively and export both structure and partent
results to their desktop.

SureChem's unique Web Service and Database products enable researchers to perform batch

screens and analyses of proprietary compounds against the patent chemistry landscape, all
in—house.

Click here ar ermail us for more information.

Mewr Chamical Structures This Week SureCheam Database Statistics

_g_@ Total Patents 20,274,492 :
@\ JL /@ C.>= Total Unique Structures 11,525,195
M N " n .
=N

ﬁw} Last Lpdate Tuesday 10 May 7
+ a)\(\f more =

_'__:EDIG ITAI_ Sure_herm — Help — About — Terms & Conditions

sclence 2011 Macmillan Publishers Limited. all Rights Reserved.

A VeriSign
Trusted

VERIFY »

About S5L Certificates
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SureChem: An Accelrys Partner

www.accelrys.com
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Background

Vol 465|20 May 2010 doi:10.1038/nature09107 namre

ARTICLES

natur e Thousands of chemical starting points for

antimalarial lead identification

Francisco-Javier Game’, Laura M. Sanz', Jaume Vidal’, Cristina de Cozar’, Emilio Alvarez', Jose-Luis La\randerai,
Dana E. Vanderwallz, Darren V. 5. GreenB, Vinod Kumar®, Samiul Hasan"', James R. Brown", Catherine E. Peishoff”,
Lon R. Cardon® & Jose F. Garcia-Bustos’

Malaria is a devastating infection caused by protozeoa of the genus Plasmodium. Drug resistance is widespread, no new
MW'AL chemical class of antimalarials has been introduced into clinical practice since 1996 and there is a recent rise of parasite
strains with reduced sensitivity to the newest drugs. We screened nearly 2 million compounds in GlaxoSmithKline's chemical
ARSENAL library for inhibitors of P. falciparum, of which 13,533 were confirmed to inhibit parasite growth by at least 80% at 2 uM
Thmarands ol « gmnpeendn be t v ‘han 8,000 also showed potent activity against the multidrug resistant strain Dd2. Most (82%)

st oA ot oy from internal company projects and are new to the malaria community. Analyses using historic assay
novel mechanisms of antimalarial action, such as inhibition of protein kinases and host-pathogen

';‘ LAN Vg ‘gets. Chemical structures and associated data are hereby made public to encourage additional drug
» —— e g orts and further research into this disease.

WICLEAR W ASON
The w sww v of B aron amncd
SMTIOM B SRR

Mg e e

Francisco-Javier Gamo et al
Nature 465, 305-310 (20 May 2010)
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ChEMBL-NTD

ChEMBL &= ¢
https://www.ebi.ac.uk/chemblintd

EMBL-EBI

ChEMELdL

ChEMBL-NTD
= Downloads
Set 1: GSK TCAMS

Set 2: Novartis-
GNF

Ser 3: 5t Judes
= CSK TCAMS Dataset

Compound Activicy
Search

Compound
Structure Search

Compound Analysis
= ATC Codes

= User Guide

= Clossary

Kinase SARfari

GFCR SARfari
DrugEBllity

ChEMEL Graup
Downloads

FAQ
GhEMBL Blog.

= Reaistration Gpen for
EMED Chemical
Binlogy 7012

= UKQSARang
Chemglnfarmatics
Group Autumn 7011

Training Sis Indox

ChEMBL-NTD Home

ChEMBL-NTD

Wielcome to the ChEMBL - Neglected Tropical Disease archive, a repository for Open Access primary scresning and medicinal chemistry data directed at neglected diseases - endemic fropical diseases of the developing regions of the Aftica, Asia, and the Americas. The
primary purpose of ChEMBL-NTD is 1o provide a freely accessible and permanent archive and distiibution centre for deposited data. CREMBL-NTD is a subset of the data in the ree medicinal chemisiry and drug discovery database ChENBL. We actively encourage download

and use ofthe data, we have also provided same simple search and analysis 100l on this site to allow exploration and querying ofthe data

ChEMBL-NTD is hosted on the servers of the EMBL-EBI at Hindon in the United Kingdom, and has received no funding from any commercial organisation, individual or investor. More information on the EMBL-EBI can be found here

1fyou have

Guestions aout the data - contact us!

Ifyou wish to deposit data - contact us|

Search ChEMBL-NTD!

Deposit

Forfurtne]

Deposit

rch Training

About Us

Help

ChEMBL-NTD Compound Search Results: 9 Hits

Mol

Compound % Sources %

ALogP
PSA

HEA

HED
931844 #Roj Vio.
Yalnhibition 307 (2ub) 100
Yalnhibition Dd2 (2ub) &2

F
Synonyms % Weight -

%IHB

#Ro5 %IHB SLIHB 307 pXC50
- s e s
AlogP & PSA % ‘wio. ¥ s072uMy ¥ DD2¢2uMy T PRLDH T 307
(2uM}
387 95 e [ 410,53
388 ALogP 337
4429 BH o PSA 78.02
NH
5 HBA 4
1 HBD 2
a 526583 #Ro5 Vio. ]
%Inhibition 307 (2uM} ag
%Inhibition Dd2 (2uM) ag
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laxoSmithKline

Genomics Institute of the
Novartis Research
Foundation
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St, Jude Children’s
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https://www.ebi.ac.uk/chemblntd

Research Aims

1. Generate a list of patents using the chemical
compounds deposited in ChEMBL NTD for
release to Research community

2. Prioritise Patents in terms of chemical and
biological relevance associated with anti-Malaria
treatment

3. Demonstrate that the additional data form
SureChem add sbenefit to that currently
accessible from ChEMBL NTD

-4iDIGITAL
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SureChem Pipeline Pilot API

1. Construct Query

o Text Eﬁgﬁ]ﬁ E@G@% @

SureChem SureChem SureChem

© Ch em | Cal Query from Query from Matrix Queny
. Text Molecule from Text
o Text & Chemical

2. Search E@@ﬁ E@@ @ 3 Eﬁﬁfg% Eﬁﬁig%

© SeleCt Patent AUthorIty SureChem Text SureChem SureChem SureChem

SureChem SureChem
Search Substructure Similarity Chemicalz frol  Similarity Substructure
© Pe rfO 'm Search Search Patents Search f... Search Hea...

e.g. Exact, Substructure, Similarity or Patent No.

3. Display Results qi*ﬂﬁé

o Structures SureChem

Patent VWriter

> Patent information - 2
o Heatmap u

SureChem
Heatmap

- iDIGITAI. Viewer Sure
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Chemical Search Sets

No. Unique of

TCAMS+GNF+ StJudes :
Full +FDA 19699 Sim 0. 95
: Med Chem Friendly T
TCAMS filtered TCAMS Structures 1484 Similarity 0.9
: Med Chem Friendly Similarity 0.9
GNF _filtered GNE Structures 1102
: Med Chem Friendly Similarity 0.9
St Judes_filtered Stiudes Structures 207
FDA Drugs Literature 17 Exact/ Sim/ SubS
415
TCAMS_Murcko Scaffolds SubS
TCAMS_Div Cluster Representatives 2834 Similarity 0.9
:iDIGITAL
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Filtering

> Remove unwanted compounds with structural features or PhysChem ‘Lead-like’
properties
> Filters
1. (soft) Compounds removed containing only the very ‘worst’ Structural features
2. (Medium) Compounds removed due to unwanted Structural features only
3. (Strict) Compounds removed due to unwanted Structural & PhysChem features
Filter 1 Filter 2 Filter 3
TCAMS 13358 97% 56% 11%
GNF 5373 89% 51% 20%
St Judes 1523 91% 46% 13%

‘!Sl?cllglﬂl(.jléAL www.surechem.org SureChem



Chiral

Exact Structure
Searching

FDA Approved Drug: Artemether

o S80S

Exact Molecular

pate ntS 50 Reader gﬂ;e;hf?;nm :;;E;E::em Text Number docids M atCh I ng
Molecule
# 841 PEE:%: Gﬁ‘@éqi 3 é “i“%  Exact Molecular or
B d .
pa-te ntS S0 Reader SureChem Lucensuery:=  SureChem Text  count HITS N ame M atCh I ng
azzrgu:;um Iélaceneﬂuery.' Search
4 4 20
v B GBS
patents 5D Reader SureChem SureChem SureChemText  count HITS MOIeCUlar MatChlng
zimilar Query from Search
molecules Molecule

-4iDIGITAL
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Exact Structure Searchin

I Cl

pyronaridine

Chiral

Patens for Ariemether- 841

Chiral

Patenis for Mefloquine:- 2846

W

)\

Fatents for Halofamtrine:- 2148

OH
=]

Patents for Ariesanaie- 720
H
N,

cl =

P

Paients for Pyronaridine - 168

Patents for amopyrogquine - 60

Chiral

OH

Patenis for Dikydroaremisinin- 415

Chiral

Paients for Alovagquene- 2723

1)
-
P

T

Patents for pentaquine- 107

Paients for Lumefantrine:- 311

el M
g
o

HN\[L
N/""-._

N

Pabenis for Chlorequine = 4787

Fatents for quinacrine- 3546

W

HH

R

J

Patents for Amodiaquine - 1287

Paients for Pyrimethamine:- 3569

Chiral

Pawents for Quimine:- 6454

=
()
<

~ [

Paients for Piperaquine - 66

\

HN

Patenis for Primaguine- 2446




Prioritising Patents

» Any 50% of search structures can be found
together in a single patent in 1% the patent hits

. Count of Individual
Total No of patent = 19029 Patents Containing

1 search structure 13714
Between 2 - 4 search structure 4100
Between 5 - 8 search structures 1026
Between 9 - 12 search structures 168
Between 13 - 16 search structures 21
All 17 search structures 0
~iDIGITAL

- science www.surechem.org SureChem



Similarity Search Results

SD Reader SureChem Standardize Delimited Text

Similarity Molecule Writer
Search

=

o 3 =@%’

Roadsr ;n‘ce Siies ;315“; S §“‘§;ﬁe Popertes  Wrter
Structures Cut Off Hits Hits
Full 19699 0.95 39,733 496,162
TCAMS filtered 1484 0.9 10,753 185,278
GNF _filtered 1102 0.9 11,475 119,955
St Judes_filtered 207 0.9 1,042 14,526
TCAMS_Div 2834 0.9 1,955 11,758
~iDIGITAL

science www.surechem.org SurEChem



Substructure Searching

SD Reader SureChem Standardize Delimited Text

Substructure Molecule Writer
Search

Delimited Text First Molecule from SureChem SureChemText  Unmerge Remove SureChem Delimited Text

Reader Occurrence SMILES Query from Search SureChem Properties Patent Writer Writer
Fiter Molecule Docids

SEn NErE No. of Search No. Structure No. Patents
Structures Hits Hits
7574 50,893
TCAMS_Murcko 412 140980 534,520

'ig:llgnl(;reAl‘ www.surechem.org SureC hem



Combine emicalesult Sets

/‘f N //‘

§ A

" Substructure Search |

~40 K | ~1.5K ~140 K
structures [gEIENVEl structures
structures

3068 Patent from 1542 structures with overlapping chemistry
from scaffold substructure and close overall similarity

Structures with 10% of patents also continuing the term

‘Malaria’ or ‘Falciparum’
ADIGITAL P SureChem



Prioritising Patents by Chemistry

» Metrics

> The count of co-occurrence of different hits within a
single patent.

> Frequency of a given structure within patent compared
to baseline.

» Metrics + other approaches
- Use of chemical filters and rules of thumb
- Combined substructure, similarity and keyword

- Natural Language Processing approach to identify
exemplified compounds

-IDIGITAL
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Patent Result Sets

» TCAMS author’s identified 404 patents with
structures present in in the dataset

US6294533 ]

WO 9847885 7
W09709046
W09917773
US2008300239
WO 2002030911 -
US2008287466
US7459455
US2006270688
W00214273

W09509853 3

US7279473 3

W00104111 3

US7115640 3

o

10000 20000 30000 40000 50000 60000 70000 80000 90000

ESDCIIEGI’]I(.:I‘;AL www.surechem.org Sure |



Combined Chemical and Biological
Searches on Patents

Genel
Data

rate Empty  SureChem SureChem SureChem Text  Count and

Query frem Matrix Query Search Index Data
Text from Text

expand(’;’decid Unmerge Data
s);

» Genes for P. falciparum
o PfCRT CQ resistance transporter
- PfMDR1 P-glycoprotein homolog 1
- PfDHFR dihydrofolate reductase

» Structures
> Atovaquone
> Pyrimethamine
° quinacrine

»  Keyword
> Malaria

~IDIGITAL
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Dielimited Text
Writer

all:"malaria”
al:"PfOHFR" | al"PfCRT" | al"PfMDR1"
USPTO Chiral
: o 1
HM N HH,
TJI@
oo
cl
r
4
B b o o
WOPCT Chiral
! o 1
HM N HH,
le@
S
cl

J Yuan et al; Science 333, 724.
SureChem



Future Data Release to Malaria
Community

» Make publicly available structures and patent IDs

» Likely sets

Structures from ‘Exact’ search of full ChEMBL-NTD
Hits from combined Substructure & Similarity searches
Patents filtered by relevant keywords

Patents from top bio-active molecules (to-do)

(o]

(0]

o

(0]

» Discuss with key stake holders as to mode and
method of release

-IDIGITAL
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http://www.digital-science.com

E:

London office:

Digital Science
The Macmillan Building

4 Crinan Street
London
N1 OXW

A.Hinton@digital-science.com
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LATEST NEWS

Infod International Inc. and
Symplectic Ltd. Announce
Collaboration

- sclence www.surechem.org

Technology for
Researchers

A new kind of scientific information company

PRODUCTS

/ Symplectic Elements
FLEMENTS automaticallyrecords
research outputs for
academics and integrates
with other research
management systems.

SureC SureChem Portal enables
advanced chemical search of
the world's patent literature.

b BiaData ofers a modula,
iloss BioData  web-based aboratony
3

The digital age has created new opportunities for the way we do scientific research - from how we research management
manage our labs and analyse data, to how we link information and make funding decisions. We're system
here to help you make the most of those possibilties

EVENTS

sameAs - reputation

Date: 10 May 2011
Type: Megtup

BLOG TWITTER

Digital Science in the news and on
the Web

These last few months we've been Bt dats @blodatal “one.ak ot
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