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Trends in Biological Information Generation — How

13.149

Publications with

‘EGFR” &

“Cancer’” In

EGFR

title/abstract*

“"\~1 hour per paper
.4 =548 days
without sleep/rest!

7% THOMSON REUTERS

*Searches performed 3 of Set 2014 in Pubmed

~1 hour per paper
= 1.206 days
without sleep/rest!

28.961
Publications with
“EGFR” In
title/abstract*




Understanding molecular basis of
= disease = understanding whole
=l GENOME & how it all interacts!
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Trends in Biological Information Generation —
How to Keep Updated?

—e—Proteomics

—i-Transcriptomics

+229 Million
Scientific Papers in
——Metabolomics  the last 100 years

- =NGS

N %
~

2001 2003 2005 2007 2009 2011 2013

source: TR Web of Sciences



How to Structure Information?

Unstructured Structured

80% 20%
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THOMSON REUTERS

mtelllgentlnformatlon ....................................................................................
to business and professional

customers around the world.

Generating a total revenue of

$12.5 billion.

GLOBAL PRESENCE PUBLICLY TRADED STRONG BRAND

We operate in 300 cities We hold ourselves Named 57th Best

in over 100 countries. accountable through Global Brand of 100 as
compliance with ranked by InterBrand.

Sarbanes Oxley and a
stringent code of
business ethics.
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Thomson Reuter Strategy for Information

EDITORIAL TEAM:

* Hundreds of editors

» Most of them are PhD in Life Sciences-
related disciplines

* More than 600 Specialyzed Consultants
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Thomson Reuters IP&Science: Full Support to Scientific
Innovation

» How to make a comprehensive technological prospection to better
position your research?

» Find the most influent authors on your field — define possible
competitors and collaborators

» Find the most accepted cellular and animal
models to your studies

» Discover the molecular mechanisms and main biomarkers related
to the disease of your interest or your omics data

» Predict the therapeutic effect, toxic potential and mechanisms of
action of your chemical compounds

» Explore what has been patented in your innovation area
» Define the most impactful journal to publish your data

7% THOMSON REUTERS



Scientific and Strategic Overview of Drug Research &

INTEGRITY

* Provides pharmaceutical pipeline
competitor intelligence for the scientific
researcher

* Prioritize research activities with
evaluation of prior art and competitors

» Validate hypotheses with biomarker,
drug, chemistry, pharmacology and PK

content
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Integrity: All the Most Relevant Data to Support Drug R&D
Integrated in a Single Source

Drugs &
Biologics

&7 THOMSON REUTERS
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Integrity Concept

Targets

Organic Synthesis 3 Pathways

N -
$ ‘ Pharmacokinetics

Experimental \ Disease Briefings

Drugs & Biologics

Pharmacology

REUTERS

Metabolism

. _. Integrity.

s Patents

: ‘ Literature
Biomarkers

. " Companies &
Research Institutions

Clinical Studies
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Thomson Reuters IP&Science: Full Support to Scientific
Innovation

» How to make a comprehensive technological
prospection to better position your research?

» Find the most influent authors on your field —
define possible competitors and collaborators
» Find the most accepted cellular and animal models to your studies

» Discover the molecular mechanisms and main biomarkers related
to the disease of your interest or your omics data

» Predict the therapeutic effect, toxic potential and mechanisms of
action of your chemical compounds

» Explore what has been patented in your innovation area
» Define the most impactful journal to publish your data
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The Web of Science platform

* The Web of Science platform
includes papers from:
1. Web of Science Core

Collection indexed journals,
books and conferences

_ MEDLINE indexed journals
Web of Science

Core Collection 3. Literature, datasets, and
patents from 11 additional
databases (by subscription)

* You can refine an All
" A dditional Databases search to see which
subscription papers are unique to one
content database, or to see which
papers are covered in both the
Core Collection and Medline.




WoS: Track the Main Publications and Authors in Your
Fle

InCites ™ Journal Citation Reports®  Essential Science Indicators ™ EndNote ™

Minhas ferramentas Historico de pesquisa Lista marcada

Resultallos: 226.409 Classificar por: | Data de publicagéo -- mais recente para mais antiga ~ 4 Pagina 1 de 10.000 b
(de Todas as ’ o —

2011 2012 2013 2014 2015  Total

(Nimero de < B

citagoes
por ano

Vocé pesc
ase inhibitol Use as caixas de selecéo para remover itens individuais deste relatorio de citactes
I ou para restringir a itens publicados entre | 1864 ~ | e 2015 ~ Ir aacy R2UCay s Rio EL I PRI
v
Refinar 1. WAF1, A POTENTIAL MEDIATOR OF P53 TUMOR SUPPRESSION
Por: ELDEIRY, WS; TOKINO, T; VELCULESCU, VE; et al 194 181 149 138 97 6796 20557
CELL Volume: 75 Edicdo: 4 Paginas: 817-825 Publicado: NOV 19 1993
2. Activating mutations in the epidermal growth factor receptor underlying responsiveness of non-small-cell
| t fitinib
NI e 533 548 561 560 273 5840 48675
Por: Lynch, TJ; Bell, DW; Sordella, R; et al.
Bases de | NEW ENGLAND JOURNAL OF MEDICINE Volume: 350 Edicédo: 21 Paginas: 2129-2139 Publicado: MAY 20 2004

3. EGFR mutations in lung cancer: Correlation with clinical response to gefitinib therapy

Por: Paez, JG; Janne, PA; Lee, JC; et al. 441 469 478 477 236 4965 413.75
SCIENCE Volume: 304 Edic&o: 5676 Paginas: 1497-1500 Publicado: JUN 4 2004
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CITATION MAP ANALYSIS:
Easely Track the Development of a Concept

Citation Map for Patent Record : US6473590B2

= Manage Edit... Appearance  Print...

TOKYO SHIEAURA ELECT iy

/
/ ," {

FUTURE: THE
IMPACT OF AN
IDEA ON THE
SCIENTIFIC
COMMUNITY

SN o
/ | \ prs L
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as expand/coliapse buttons
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the target (focus) recor
e .

2nd on forward/backward control nodes (when present)Details of records that are part of the map |

| PAST: UNDERSTAND THE

I EVOLUTION OF AN INVENTION mn



WoS: Track the Main Publications and Authors in Your
Field

InCites ™ Journal Citation Reports®  Essential Science Indicators ™ EndNote ™

Minhas ferramentas Historico de pesquisa Lista marcada

Resultallos: 226.409 Classificar por: | Data de publicagéo -- mais recente para mais antiga ~ 4 Pagina | 1 de 10.000 P
de Todas as’ s

(o Todascs WAF1, A POTENTIAL MEDIATOR OF P53 TUMOR SUPPRESSION

Vocé pesc Por: ELDEIRY, WS (ELDEIRY, WS); TOKINO, T (TOKINO, T); VELCULESCU, VE (VELCULESCU, VE); LEVY, DB (LEVY, DB

ase inhibito Use as caixas de selecdo

(PARSONS, R), TRENT, JM (TRENT, JM); LIN, D (LIN, D); MERCER, WE (MERCER, WE); KINZLER, KW (KINZLER, KW{ VOGELSTEIN, B
(VOGELSTEIN, B)

I ou para restringir a itens p
-

Refinar 1 WAF1, A POTEN’
Por ELDEIRY, ws; CELL ONCOLOGY
CELL Volume: 75 . B . )
cenecs wemEory
2. Activating mutati T ) )
lung cancerto ge  Publicado: NOV 19 1993 BIOCHEMISTRY MOLECULAR BIOLOGY
Por: Lynch, TJ; Bell,  Visualizar informagodes do periodico CELL BIOLOGY
Bacas do NEW ENGLAND JC

GASTROENTEROLOGY HEPATOLOGY

3. EGFR mutations Resumo
Do Paoe G oo B ) ) - SCIENCE TECHNOLOGY OTHER TOPICS
SCIENCE. Volume: The ability of p53 to activate transcription from specific sequences suggests that tumor
ume:
; ; Sl - ENDOCRINOLOGY METABOLISM
suppressor. Using a subtractive hybridization approach, we identified a gene, na : but not
mutant p53 gene expression in a human brain tumor cell line. The WAF1 gene w PHARMACOLOGY PHARMACY icture, ar
activation by p53 was conserved in rodents. Introduction of WAF1 cDNA suppres IMMUNOLOGY 31n cultu
Using a yeast enhancer trap, a p53-binding site was identified 2.4 kb upstream o NEUROSCIENCES NEUROLOGY this p53.
binding site, conferred p53-dependent inducibility upon a heterologous reporter ¢ actly indu
PATHOLOGY

by p53 and that could be an important mediator of p53-dependent tumor growth :
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InCites: Map the Scientific Networks

Bert Vogelstein Collaborative Network

~Johns Hopkins University

Johns Hopkins Oncology Center

Thomas Jefferson University

Leiden University ‘

%3 Vogelstein, B

University of Helsinki o

Duke University

Howard Hughes Medical Institute

National Institutes of Health (NIH) -
-USA 9 ka’ :
o NIH National Cancer Institute
(NCI)

Case Western Reserve

THOMSON REUTERS

Source: TR InCites



Thomson Innovation: Complete Coverage of Innovative

WORLD-
CLASS
CONTENT

ff'. THOMSON REUTERS
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Themescape Map: Innovation Under a Different

B novarTis ac [2) soerrincer moeLvemaint B merck sHARP & Dorme B vorFmann La RoCHE B verTex PHARIA
B sousspristoLmversco [ AsTRazEnECA AB B verck pATENT GuBH B cenentecHinc B sanssen
Source: Thomson Innovation®, www.thomsoninnovation.com
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Thomson Reuters IP&Science: Full Support to Scientific
Innovation

» How to make a comprehensive technological prospection to better
position your research?

» Find the most influent authors on your field — define possible
competitors and collaborators

» Find the most accepted cellular and animal models to your studies

» Discover the molecular mechanisms and main
biomarkers related to the disease of your interest
Or your omics data

» Predict the therapeutic effect, toxic potential and mechanisms of
action of your chemical compounds

» Explore what has been patented in your innovation area
» Define the most impactful journal to publish your data

7% THOMSON REUTERS



LINKING BIOLOGICAL INSIGHTS WITH
DRUG DISCOVERY KNOWLEDGE

METACORE

* Provides molecular understanding of
disease

» Analyze and understand experimental

findings (Omics data) in the context of
validated biological pathways.

» Generate hypotheses around novel
targets, biomarkers, mechanisms of action

Apoptons and survival Ants apoptoli sction of memb ane Seund €581
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HIERARCHY OF INFORMATION:
FROM INTERACTIONS TO PATHWAYS

EGFR
MOLECULAR NETWORK: PROCESS NETWORK PATHWAY
INTERACTION ~ 1,500,000 ~1,103 process networks ~ 3,000 pathways

molecular interactions

THOMSON REUTERS
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What” s the Functional Consequences of

,r. THOMSON REUTERS source: TR MetaCore o5



Patient Stratification — Beneficial Strategy for
Drug Development and Use

Blockbuster strategy

“One drug for all patients”

Pal.®
9T
New strategy is needed

Marginal Efficacy

Higher risk of toxicity/side
effects

-_-;-.
ooooooo

5 ¥ THOMSON REUTERS

Patient stratification

“The most efficient and safe
drug for a cohort of patients” ,

Drug toxic but
'i‘ / NOT beneficial

[ ] [ ]
Drug NOT toxic and
NOT beneficial

Drug toxic but
beneficial

/

!
Th

Drug NOT toxic and
beneficial

Good Efficacy

Lower risk of toxicity/side
effects




Metacore NGS Analysis

Development_Ligand-independent activation
| & ?SE' ¢ of ESR1 and ESR2
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Thomson Reuters IP&Science: Full Support to Scientific
Innovation

» How to make a comprehensive technological prospection to better
position your research?

» Find the most influent authors on your field — define possible
competitors and collaborators

» Find the most accepted cellular and animal models to your studies

» Discover the molecular mechanisms and main biomarkers related
to the disease of your interest or your omics data

» Predict the therapeutic effect, toxic potential and
mechanisms of action of your chemical
compounds

» Explore what has been patented in your innovation area
» Define the most impactful journal to publish your data

7% THOMSON REUTERS



LINKING BIOLOGICAL INSIGHTS WITH
DRUG DISCOVERY KNOWLEDGE

METADRUG
» Mechanism of action and drug target
prediction for small molecules — QSAR
models

» Highlights the main therapeutic groups
that might be modulated by a given
chemical compound

» Toxic effects prediction

£ THOMSON REUTERS
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METADRUG - PREDICTING COMPOUND ACTIVITY
FROM CHEMICAL STRUCTURES

4 N
Anti- Heart

failure &
Allergy

MetaDrug™(/

QSAR MODELS

Disease and ( )
Toxic No Toxic

L Indicati
2 Predictions : 'Cé'ons

. J

O

= Pathway Maps

& Export toimage  Recalculate
#| Maps
1 Estradiol metabolism
2 Estradiol metabolism / Human version
3 Estradiol metabolism /Rodent version
4 Retinol metabolism / Rodent version
5 Retinol metabolism
6 Estrone metabolism
7 Estrone metabolism / Human version
8 PXR-mediated direct requlation of xenobiotic metabolizing enzymes / Rodent version

9 CAR-mediated direct requlation of 1g enzymes / Rodent version

10 CAR-mediated direct 1g enzymes [ Human version

11 PXR |ated direct regulation giienobio tabolizi Wuman \ersny.
j ﬁ » Py i

Enrichment

A 25 oy, JSWI. BB oWaa. ..
AnalySIS 26 Requlation of lipid metabolism FXR-dependent negative-feedback requlation of bile acids concentration
27 Fibroblast differentiation to myofibroblasts in asthmatic airways
28 Vitamin D2 (ergocaldferol) metabolism
. 29 1L-1beta- and Endothelin-1-induced fibroblast/ myofibroblast migration and extracelular matrix production in asthmatic
Predicted =
30 Fibroblast/ myofbroblast proliferation in asthmatic sirways

31 Trichloroethvlene metabolism/Rodent version
Targets 2 \enkic o Bt v
33 MAPK-mediated proliferation of normal and asthmatic smooth musde cells
34 2-Naphthylamine and 2-Nitronaphtalene bol

35 Hypertrophy of asthmatic airway smooth musde cells
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DRUG TARGETS/TOX/EFFECT PREDICTION

Possible targets for input molecule

Check Target

Interactions

Database compound Similarity, % O Input molecule Link Info

<—Q— (S)-Thalidomide 100.00 E)
1 v & AKT1 Thalidomide 100.00
v Pathway Maps F t | E h t wooo  |\/ h m of Act
vMaes Cunctional Enrichmen ecnanism o ction
100 NN
2 i Export toimage  Recalculate :DT :>T o , e ’T" e
2 INSL3 Relaxin 2 MMP- Endothelin-1 MM$
pips o o o
1 Musde contraction Relaxin signaling pathwa Y T
3
2 Immune response Inhibitory action of Lipoxins on pro-inflammatory TNF-alpha signaling
3 Immune response C3a signaling 3 Reculationof”
activity in EDNRB
4 = [ -
4 Development PEDF signaling @ @ B endothelial cells Socaiy
X . . . . G-protein alpha-s 2 e ¥
5 Apoptosis and survival Role of PKR in stress-induced apoptosis \ ; B ﬁ o ..*
¥, 9,-pi65 alpha-i family G-protein 'gamma PI3K cat class |A (p110-beta)
s 6 Immune response Role of PKR in stress-induced antiviral cell response aF s )
- wr o nunuunus ¥
* il <
- O (S)-Thalidomide T PI3K cat class IB (p110-gamma) 2.7.1.153 Pidins(4,5)P2
- 1 i inhil
5 & <« PERM EE 7 (R)-Thalidomide phosﬂ!adilsgslemrtgl activity in
e Thalidoride a tyrosine kinase-dependent ¥ v
- -7 ‘_m; o .Pmm-(a.u)m
C—‘I’— Thalidomide v ?
- 0O (R)-Thalidomide
Pregnancy
‘_o— ChEEpa ¢AiTtPKB]
7 @ « cereblon -0 S-34PG ’ : $ é,
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e Pomalidomide mﬁammn|) (mﬂizg:w Myorelaxation "
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e ¥ v
4 g - Iy , @ mlr14.13.39
e sl NFKBIA kB NO i
(cAMP-dependent)
P % ?
v
CREB1 NF-kB @ < iNOS
( Me= .S ‘
@ ®\ e
| VEGF signaling via VEGFR2
& ,* N Angiogenesis :
P90Rsk 'VEGF signaling and activation
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Thomson Reuters IP&Science: Full Support to Scientific
Innovation

» How to make a comprehensive technological prospection to better
position your research?

» Find the most influent authors on your field — define possible
competitors and collaborators

» Find the most accepted cellular and animal models to your studies

» Discover the molecular mechanisms and main biomarkers related
to the disease of your interest or your omics data

» Predict the therapeutic effect, toxic potential and mechanisms of
action of your chemical compounds

» Explore what has been patented in your
Innovation area

» Define the most impactful journal to publish your data

7% THOMSON REUTERS



BIOTECH REVOLUTION

Lupus:
Rituximab

GFP Mice

7% THOMSON REUTERS



BIOTECH INNOVATION

Overall View of Innovation

2014 2013 %
Volume Volume Change

5% | Aerospace & Defense 62,162 63,080 | -1%
12% | Automotive 153,872 |152,221 | 1%

@ Biotechno[ogy ) 42,584 39,685 7%

1% | Cosmetics & Well Being | 11.017 10,197 8%

Food, Tobacco & 26,333 21,758 21%
Beverage Fermentation

% Industry

o

Home Appliances 71,278 7118 0%
30% | Information Technology | 380,325 | 367,028 | 4%

7% | Medical Devices 93,462 |99,290 |-6%
2% | Oil & Gas 24,158 23925 |1%

9% | Pharmaceuticals m,479 99,950 |[12%
9% | Semiconductors 12,625 | 119,099 | -5%

13% Telecommunications 161,739 153,153 6%

Source: Thomson Reuters Derwent World Patents Index

THOMSON REUTERS

Thomson Reuters 2015 State of Innovation



How to Avoid Damages Awards with the

.......................................................................................................................................................

Overall median damages award for all industries is about $5.4M

62

L]

A
Consumer Biotech/ Industrial/ Software Computer hardware/
products pharma construction electronics

$19.7
29
/i\
Medical Business/ Telecommunications Automotive Chemicals
devices consumer services

THOMSON REUTERS

Source: PCW 2015 — Patent litigation study



Explore Biological Products Innovation Scenery Through
Sequence-Search Within Patents

GENESEQ

» The world’s largest database of biological
sequences from patents

* Prioritize research activities with
evaluation of prior art and competitors

« Efficiently find patents containing any
related biological sequence of your
interest

N

Query: EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRY 6@
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRY
Sbjct: 344 EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRY 4@3

Query: 61 ADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSS 120
ADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGF YAMDYWGQGTLVTVSS
Sbjct: 404 ADSVKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSS 463

Query: 121 ASTKGPSVFPLAPSSKSTSGOTAD i < << AZX02041 >~ Last
) ASTKGPSVFPLAPSSKSTSGGT AP ey SBNPOOOITYYQ
Sbjct: 464 ASTKGPSVFPLAPSSKSTSGGT s G Anii-EGFR.2 (Her-2) human anfibody, SEQ 1D 20
Query: 181 GLYSLSSVVTVPSSSLGTQTY: EGFR-2, Her-2. Sec, antibody, antibody production; drug screening
GLYSLSSVVTVPSSSLGTQTYICIRrey e S Exormole 5 SEQ D NO 20, $5pp; Engish
New polynucieolide construct useful for screening fragment antigen-binding (Fab) against target
antigen, comprises Fab chain-coding sequence, and linker peplide-coding sequence.
[T M ~iino Y. Fujia R, Wada K; Oda K. Ueda T, Shimzu ¥, Kanamon T
e MITSUBISHI TANABE PHARMA CORP; UNIV TOKYO.
bt st A 12012074029 A1  2012.06-07 E,‘,f;‘"‘\‘ﬁ‘;l‘-ﬁ:‘L‘ Thomsan Innovation,
iRt T WO 0IUDM AZ [l 508 Azxozea0, Wt 2012.642232043
ey re———r e — “The presant inventon relates 10 a nove! polynucleotide Construct comprising a first fragment
by v -binding (Fab oding sequence, a linker ding sequence, and a

uence The invention also includes (1) a method for screening Fab, which
construct comprising the Fab into a
a

ide which codes (he targe! Fab, (2) a method for
ich involves. introducing the polynucleotide construct into an in-viro
transiation system, and producing the Fab; (3)a kit for parforming the above-mentionad
imethods, and (4) a method for increasing affiniy of a target substance binding protein. The
polynucieatide construct of the invention is useful for screening the Fabagainst target antigen for
diagnosis, medical reatment, research, and inthe fields of genelic engineenng a

THOMSON REUTERS




GENESEQ Record - Manual Annotations — Added
Value Content

Enhanced title —
Rewritten to be

more informative
than the original

patent title. m

GENESEQ™ Copyright 2014 Thomson Reuters

Description of sequence - -
understand at a glance C

what the sequence is. \

Searchable keywords
based on controlled
vocabularies — for more

Human G-protein- coupled receptor (\RUP3) mutein L224K.

reliable retrieval and to
filter results to focus on

< the most relevant.

Sequence location

Cross references

Comments

THOMSON REUTERS

1\

\

G-protein coupled receptor; GPCR; RUP3; diagnostic test; drug discovery; drug screening; mutein;
therapeutic

Example 2; Page; 146pp; English.

Screening candidate compound to identify pharmaceutr

specific cell endogenous human, involves contacting candidate
measuring inhibiting ability of compound.

is important to know if a sequence is in the
claims of a patent. Also save time by going
straight to the right page.

Sequence location within the specification — it

Chen R; Lowitz K; Behan DP; Liaw CW; Chalmers DT
ARENA PHARM INC

EP2264068 Al 2010-12-22

WPI 2010-Q55957/01 \ﬁm
The present invention relates to a method for screening candidate compounds to ident

pharmaceutical agent for decreasing camptothecin (CAMP) in cells endogenous T-cell dea
associated gene 8 (TDAGS), a G-protein- coupled receptor (GPCR). The method involves .
contacting thecandidate compounds with host cell or their membrane comprising ligand- famlly.

and external sources — for
easy linking to the DWPI

Cross references to internal

record to see the full patent

independent active hTDAGS; and (b) measuring the ability of the compound or compounds tommort
functionality of the receptor, where the method involves identifying an inverse agonist of the
receptor. The host cell isa mammalian host cell or a yeast host cell. The method of the invention is
useful: for the direct identification of candidate compounds as receptor agonists, inverse agonists
or partial agonists having potential applicability as therapeutic agents; to determine related

di sea;y(disorder ‘sptes which Wﬁﬁo_y@d with the eip’as_igg,,arlg(qr_ Quer-expressions~{ the
A s N A AL, twrah e e Lo A T I gl ) o ¥

Mini abstract for
each sequence —

context of the
sequence

saves time in trying
to understand the
I.P. and biological

'
-

|



Thomson Reuters IP&Science: Full Support to Scientific
Innovation

» How to make a comprehensive technological prospection to
better position your research?

» Find the most influent authors on your field — define possible
competitors and collaborators

» Find the most accepted cellular and animal models to your
studies

» Discover the molecular mechanisms and main biomarkers
related to the disease of your interest or your omics data

» Predict the therapeutic effect, toxic potential and mechanisms
of action of your chemical compounds

» Explore what has been patented in your innovation area

» Define the most impactful journal to publish
your data

7% THOMSON REUTERS



JCR: Defining the Impact Factor of Scientific Journals

Impact Factor® _
2010-JCR

Full Journal Title

Molecular Systems Biology
PLOS BIOLOGY

NUCLEIC ACIDS RESEARCH
Open Biology

International Journal of
Biological Sciences

THOMSON REUTERS

number of citations 1n 2009 of
articles published 1n 2007-2008
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