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The Two Pillars in Drug Discovery
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The Changing Face of Life Science Industries
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Why Industry Cares?

The volume of data

The heterogeneity of data
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Growth of PubMed
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Growth of Patents
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Many Biological Entities have Multiple Synonyms

[ EC2.7.11.26
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Understanding the Territory

Structural Biology
Protein Interaction Networks
Structure-Activity Relationships
Pharmacology
Toxicological Properties

Clinical Response

Genetic Variation



Drug Targets Literature Landscape

Receptors

Nuclear
receptors Has anyone in another

company developed
chemical compounds
for a protein similar to
my target?
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Predominate Classes of Targets in Drug Discovery

>-3 Abbreviation <35cZD @
Several Textual Variants
% G protein coupled receptor

% G-protein-coupled receptor

Single Word
NO textual variants

Synonyms: Structure and Function
Seven-transmembrane receptor (7TM)
Heptahelical membrane G-protein receptor
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Other Major Classes of Targets

Single Word
NO textual variants

Synonyms: Function

Peptidase/Proteinase

Nuclear Receptor

Two words

lon Cell
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lon Channel

Some textual variants

Intracellular membrane receptor

lonotropic receptor
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Challenges in Patent Retrieval

US7939554
FGR (e.g..FGFIR, FGF2R), FLT (e.g.. FLI-1, FLT-2, FLT-3,

LLT AV URV._LYN, GSK (e.g., GSK1, GSK2, GSK3-alpha,
GSK3-beta, |3K4, GSKS5), G-protein coupled receptor

US7923041

US7897607
trimethyl-3.4-dihydro-2H-1.4-benzoxazin-8-y1)-6- pmpyl 2,

FEEL N _ . TT R I A P I R
- -

glycogen synthase kmase-?: beta (GSK-3[1)

Textual Variants T aryIT-quinolone

US7906281

nucleotide positions in genes drawn from the group consist-
ing essentially of ADRBK2, BNLlGSK’;’)B GRK3, IMPAL,
IMPA2, INPP1, MARCKS, NTRK2 and/or NR112 within a
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Way Forward

Identify Synonyms Standardize & Integrate
From various Sources the Data
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Our solution — Build a unigue synonym dictionary of bio-targets

Search & Analyze

6\

and integrate it with a hierarchical classification to create Drug Target

Ontology for patent retrieval
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Few Genes are well Studied
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Lost and Found!

US7727235

vast. Therapeutic agents which may be administered via the
pharmaceutical compositions of the invention include
growth factors, including bum. murphugum proteins (1.e.
TGF-beta 1 BMP’s 1-7), bone morghas - s (1.e. GFD-5,
GFD-7 and GFD-8), epiistamed E“““’“:‘“C (EGF). fibro-
blast growth factor (1.e. FGF ]-E‘}, platelet derived growth
factor (PDGF), insulin like growth factor (IGF-I and IGF-
II), transtorming growth factors (1.e. TGF-beta I-11I), vas-
cular endothelial growth factor (VEGF): and other naturally
derived or genetically engineered proteins., polysaccharides,
glycoproteins, or lipoproteins.
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Comparison of Drug Target Articles and Patents

Standard name Vs Synonym dictionary
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Screenshots of Drug Target Ontology
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Empowering the Research Community with Technology Alerts

“ Benefits of Technology Alert

Scientists & Researchers Comprehensive list of patents in their area of interest
Patent Analysts Exhaustive and accurate patent search results
CTO/HR Head hunting the most active inventor in the field
CFO Reduction in investment on redundant research

Research approach of competitors

Competitive Intelligence o . :
P 5 Most active competitor in the field of interest
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Better Results, Enable Success

Automated Monthly Online Target Alert Report — December 2010

Geographical Distribution

The patent activity for the target EGFR in the month of

December 2010 was analyzed. A totel of 423 poten

and applicotions were published in Decen 2
Whille the patents and applcatio

diverse countries, it
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The publication of the issued patents and filed applications
during the month December 2010 revealed an interesting
fact that the publications peaked during the second half of
every week Le. Wednesday, Thursday ard Friday. The most
number of patents were published on 7™ December, 2010.
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tical combination comarising therspectically effective amounts
- W [Z3-[1-[4-{ M- {d-methyl-piperazin-1-yl j-methd carbonyl - K-meshyl-
amino}-aniline] -1l-phenyl-methylenal-6-methoxycarbomnyl-2-indolinone, or a
pharmacectically  scceptable salt  thereof: andlii} 41| 3-chloro-2-
fluorophenyljaminol-6-{[4-{N. M-dimeshylaming]-1-oxe-2 -buten-1-yllaminok-7-
[15)-tetrabydrofuran-3-ylooy|-quinazoline or 2 pharmacectical scceptzble salt
the tautomers or the sterecizsomers thereof, wherein s3id pharmaceutical
combination s optionally adapted for & co-treatment with radiotherapy or
radio-immuneotheragy. in the form of & combined preparation for

simultaneous, separate or seguential use.
Family Members

ARA411421 | AU200423357641 | AURD042335TEB2 | AUZ01023S07SAL |
BR2004092194 | CAZ523E5841 | CLIO0AO0041 | CLOODZO0LAL | CHATEOEZTA
| CMITEDE2Z7E | COS54011252 | EAL1888B1 | EA200000272a1 |
ECI0055PS1324 | EP147304341 | EPIS21261942 | EP23ISOEIGAL |
EP2135162641 | HK108141641 | JPOATOLIS9E2 | JPRZO0SS246344 |
JPZOL02026584 | KR2ZO0SDOSCSSA | MX2005PADLIIESEA | MOZDOSOSEDSA |
KIS237744 | PEIO0DSO45341 | RSP2OOSOBOZA | US2005004323341 |

US2008025404041 | Us2011003986341 | U5201104 3682641 |
US2021017128541 | UYZEZETAL | WOZDDL09622447 | WOZDD409622445 |
ZAIDOS066E054
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Kinase-Thematic Database
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Compound Infoermation Kinase Inforrmation

Struch.re Cormpaurd 1D Platform Nare Kinse 10 Hinse Mame
¥ 999 KINASE K 001 EoHE)
Target Cornpound Type et Syronyms
B dinass Inhititer Proto-oncogene tyrosine-protein kingss S
Cornpound Mame
4 [(2,4dichloro-S-methoophemylramina]- 7 45-4-2 G dimethydpheny [y
piperazin-1 -yl jmetbnd =3-tund Fhmathoosquinaline-3<carboninle Organisrn Linjpret Code GENAID
| Homo sapiens P12931 GH 012050
Usze Diseaze Classfication
Articancer Chronic myeloid leukemia
T phic I = Group Fariil y St Farnil y
ibliographic Information
Joumiad Patert Reference 1D Reference Farril y Deseription
Patert Application 22 00 USZ00EmIII0 Ihe snctamiby, which e tound in F N oncogens relabed to SHL, FUE, and ¥ E5) 5HL (-2 Juan sacoma viEl m%ggg hiomalague )
YWES fwyes-1 Yamaguehi samoma wiral oncagens homolague), FGR (Gardner feline samcoma wiral 959%1@;@ omaloguel, LCK
(hymphocytespecific protein tyrosine kingse; required for antigen-activation <els) HCK (hemopoistic ce 3 and BLE (B
Publication Dete Fir=t fthor Bssigres rd;rrnzhoid tyrns'-lhe wgg;).chas bzen rn‘:I :Jcaﬂed i‘?l m;qtg;gigfﬂ:_llj_twm':smaih?n pahways SL'GP :ﬂi neurnfn:l de‘ueopmemdmthcel
Fah. f : i ewelopment. Howewer, in C. and Dresoptila tl ik has onby one sequence. Further, so far some reported pathuays,
e -2I0E Diare Haris Bozchelli Wi s L (e including those for the g@fm been differart betuieen Drosophila and mammas (Lutel & @, 1997; L and L 1999) The
damaIn Stctune 15 consened M Wommes to mammats, and the funchonal consenation, SUCh as the structural plastchy of neumns, &
expected.
Title
42 &-dichloro-5-methoxypherny J@mina- G-methooy- 7-[5-substiuted -aminemetoyl]- furyf}-3-quinolnecarbonitiles 2= kingse inhibitors

Structure & Seguence Information
Activity Information
Strochre
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Target Class T e Family Ef;:“"y BTTFRLYDY ESRTETDLEFKKGER LEMHNTEGTALEHSL
ronreceptor Tyrkingss e A STGOTGYIPSNYWAPS DS I0AEEWYF G KITRR ES ERLLLNAENP
RGTF LVRESETTEGAYCLEWE DFOMAKGLNWEHYEIR KLD S G G
5 = o o — FYITSRTOFNSLO LAY S KHADGLCHRLTTWVCPTSKPOTQG
I0=EE3Y i 3 i Ity i 1Ty 2Rl LAKDAWEPRESLRLEWLGOGCF GEAMWG TN GTTR WA KT
10 Bioa=say Tupe Test System Specie parameter thit | Prefix Walue 5 LEF U 105 PR LUIEALIWAE R LRH ERLUL T AR HEF TR EY
Freoombirart M5 KG 5LLDF LKG ETGKY LR LP O LWOMAA0| ASGWMEY WERMNY
B 001 8re Kinase c hurran S Humnan IC 5 i WHROLRAANI LG BNLYE KutOF G LAR LI EDNEY TARQ G AKF P
Fezay ENZTE T AP EAALY GRF TIKSDANWSE GILLTELTTKGRWPY P GhhR
Fechorage EWL0 0WERGYRMPCP PECP ESLHD LG QCAWR KEPEERPTFE
Independent YLOAF LEDYFTSTEF QYQPGENL
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Repurposing Contextualized

Chemical Dimension

Chemical Plane
On-target Off-target

N7 )

Original Use
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Mechanistic Dimension (Targets)
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2 No two patent searches are ever the same; many biological
entities have multiple synonyms

¢ The information retrieval challenges in patents are discussed
in terms of ambiguous titles, multiple synonyms and textual
variants

@ Our solution - Building a search platform to retrieve patents
with unique synonym dictionary of bio-targets

@ While recall improved with synonym dictionary, precision
improved with relevant IPC code Filters

& Application of such comprehensive/complete retrieval of
patents would enable us to provide Technology Alert Services
to empower the industry with better analytical capabilities
for greater business impact
Roverse nformaties €2
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