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The Sequence of the Human Genome

J. Craig Venter, Mark D. Adams, Eugene W. Myers, Peter W. Li, Richard J. Mural, Granger G. Sutton,
Hamilton O. Smith, Mark Yandell, Cheryl A. Evans, Robert A. Holt, Jeannine D. Gocayne, Peter Amanatides,
Richard M. Ballew, Daniel H. Huson, Jennifer Russo Wortman, Qing Zhang, Chinnappa D. Kodira, Xiangqun
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Ping Guan, Thomas J. Heiman, Maureen E. Higgins, Rui-Ru Ji, Zhaoxi Ke, Karen A. Ketchum, Zhongwu Lai,
Yiding Lei, Zhenya Li, Jiayin Li, Yong Liang, Xiaoying Lin, Fu Lu, Gennady V. Merkulov, Natalia Milshina,
Helen M. Moore, Ashwinikumar K Naik, Vaibhav A. Narayan, Beena Neelam, Deborah Nusskern,
Douglas B. Rusch, Steven Salzberg, Wei Shao, Bixiong Shue, Jingtao Sun, Zhen Yuan Wang, Aihui Wang, THE
Xin Wang, Jian Wang, Ming-Hui Wei, Ron Wides, Chunlin Xiao, Chunhua Yan, Alison Yao, Jane Ye, HLIMAMN
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Mary Barnstead, lan Barrow, Karen Beeson, Dana Busam, Amy Carver, Angela Center, Ming Lai Cheng, .
Liz Curry, Steve Danaher, Lionel Davenport, Raymond Desilets, Susanne Dietz, Kristina Dodson,
Lisa Doup, Steven Ferriera, Neha Garg, Andres Gluecksmann, Brit Hart, Jason Haynes, Charles Haynes, kg
Cheryl Heiner, Suzanne Hladun, Damon Hostin, Jarrett Houck, Timothy Howland, Chinyere Ibegwam, I =
Jeffery Johnson, Francis Kalush, Lesley Kline, Shashi Koduru, Amy Love, Felecia Mann, David May,
Steven McCawley, Tina Mclntosh, lvy McMullen, Mee Moy, Linda Moy, Brian Murphy, Keith Nelson,
Cynthia Pfannkoch, Eric Pratts, Vinita Puri, Hina Qureshi, Matthew Reardon, Robert Rodriguez,
Yu-Hui Rogers, Deanna Romblad, Bob Ruhfel, Richard Scott, Cynthia Sitter, Michelle Smallwood,
Erin Stewart, Renee Strong, Ellen Suh, Reginald Thomas, Ni Ni Tint, Sukyee Tse, Claire Vech,
Gary Wang, Jeremy Wetter, Sherita Williams, Monica Williams, Sandra Windsor, Emily Winn-Deen,
Keriellen Wolfe, Jayshree Zaveri, Karena Zaveri, Josep F. Abril, Roderic Guigo, Michael J. Campbell,
Kimmen V. Sjolander, Brian Karlak, Anish Kejariwal, Huaiyu Mi, Betty Lazareva, Thomas Hatton,
Apurva Narechania, Karen Diemer, Anushya Muruganujan, Nan Guo, Shinji Sato, Vineet Bafna, Sorin Istrail,
Ross Lippert, Russell Schwartz, Brian Walenz, Shibu Yooseph, David Allen, Anand Basu, James Baxendale,
Louis Blick, Marcelo Caminha, John Carnes-Stine, Parris Caulk, Yen-Hui Chiang, My Coyne, Carl Dahlke, Anne Deslattes Mays,
Maria Dombroski, Michael Donnelly, Dale Ely, Shiva Esparham, Carl Fosler, Harold Gire, Stephen Glanowski, Kenneth Glasser, Anna Glodek,
Mark Gorokhov, Ken Graham, Barry Gropman, Michael Harris, Jeremy Heil, Scott Henderson, Jeffrey Hoover, Donald Jennings,
Catherine Jordan, James Jordan, John Kasha, Leonid Kagan, Cheryl Kraft, Alexander Levitsky, Mark Lewis, Xiangjun Liu, John Lopez,
Daniel Ma, William Majoros, Joe McDaniel, Sean Murphy, Matthew Newman, Trung Nguyen, Ngoc Nguyen, Marc Nodell, Sue Pan, Jim Peck,
Marshall Peterson, William Rowe, Robert Sanders, John Scott, Michael Simpson, Thomas Smith, Arlan Sprague, Timothy Stockwell, Russell Turner,
Eli Venter, Mei Wang, Meiyuan Wen, David Wu, Mitchell Wu, Ashley Xia, Ali Zandieh, and Xiaohong Zhu

Science 2001 291, 1304-1351 [DOI: 10.1126/science.1058040]
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“for their discoveries concerning the molecular structure of nucleic acids
and its significance for information transfer in living material“

Prémio Nobel de Medicina e Fisiologia 1962

60 anos

J. D. Watson & F. H. C. Crick Ligagdes de Hidrogsnio entre

olecular structure of Nucleic Acids, =~ 5yamna(®)iClosialC)e
Nature 171, 737-738 (1953)

Moléculas ll 3

J. Clayton & C. Dennis, Eds., “50 Years of DNA”, Nature Pub. 2003.
CSW Koehler, “Watson & Crick — Beyond the double helice”, DDT 2003, 6, 21
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Ciéncia
atraVéS dos O fisico Crick é o i6|ogo Watson
tempos... JD Watson & FHC Crick,

~ A Structure for Deoxyribose Nucleic Acid,

Nature 1953, 171, 737738 .




19 March J004
Vol B3 o 565
Pages 17135328 §10

Science 2004, 303, 1713 (D. Kennedy)
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Quimica medicinal
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Medicinal

E{_ ThE ORGANIC Chemistry

for the

Richard B. Silverman, 1992

 CHEMISTRY of [ 21st Century
DRUEIDESICHI ozt
and DRUG ACTION

Second Edition

“Maedicinal Chemistry is the
science that deals with the
discovery or design of new
therapeutic chemicals and
their development into useful = 8
medicines...” A




0 paradigma de Fischer-Ehrlich

Str cture-based DD

CONCEPT

Emil Fischer ~ | Narantnr
1852-1919 %.1 5} 6&"’{ ﬁ‘ ~\ l p‘; : E | |
: u _ ,;53(‘( v AR A A I‘ v v

Desenho racional
de farmacos
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16 Buliet,
*J*
1908 ‘I—_“—'F’) B .
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m | | 2 |
Paul Eh. ... 1900 i il | ‘T | F i | |
1854-1915 He postulated the existence of specific receptors, YRR AAY;
associated with cells or distributed in the blood
Ligand-based DD
K Strebhardt & A Ullrich,_Paul Ehrlich magic bullet concept:
100 years of progress, Nature Rev. Cancer 2008, 8, 473
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Salvarsan
1909
g e, Ehrlich & Hata
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Multi-target

J. L. Medina-Franco, M. A. Giulianotti,
G. S. Welmaker, R. A. Houghten,

Shifting from the single to the
multitarget paradigm in drug discovery,

HN

Drug Discov. Today 2013, 18, 495

M DAUG DISCOVERY
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Inovacao em farmacos no século 20

OH 1902

Inovacao

1905 — Introduzido

1912 — farmaco novo

“Arsenic-containing drug”
~1.5 year

NC Lloydet al., The composition of Ehrlich's

translacional
salvarsan: resolution of a century-old debate,

' ~100y
Angew. Chem. Int. Ed. Engl. 2005, 44, 941.

translacional

i
I
HN)\NK Z | Auténtica inovagdo
Novartis
CH3 e 14 °
Qulmlca << 10 anos
Innovacao
/CHS
- 2001

K\N
N\) C. S. Fishburn, Translational research
The changing landscape of drug discovery,

Drug Discov Today 2013, 18, 487.

Imatinibe



Current Drug Therapy, 2008, 3,1-13

New Insights for Multifactorial Disease Therapy: The Challenge of the
Symbiotic Drugs

iro

Quimica
Eliezer J. Barreiro and Carlos Alberto Manssour Fraga _ .

Laboratério de Avaliacdo e Sintese de Substdncias Bioativas (LASSBio], NN NMINE: Farmdcia, Universidade Federal

do Rio de Janeiro, P.O. Box 68023, 21044-071 Rio de Janeiro, RJ, Brazil.

Abstract: Some physiopathological processes mvolved in the genesis of diseases could suggest the necessity of designing

bioligands or prototvpes that aggregate, in only one molecule, dual pharmacodynamical properties. becoming able to be

,J recognized by two elected bioreceptors. This approach can have distinct aspects and. when a novel ligand or a prototype

‘i‘ acts in two elected targets belonging to the same biochemical pathway, eg. arachidonic acid cascade, it recerves the de-

bkt nomination of dual or mix agent. On the other hand, if these two targets belong to distinct biochemical routes and both are

related to the same disease. we can characterize the agents able to modulate 1t as symbiotic hgands or prototypes. In the

present work, we provide some examples and applications of the molecular hybndization concept for the structural design
of new symbiotic ligands and prototypes. especially those applied in the treatment of chronic-degenerative disorders.
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Key Words: Symbiotic drugs; molecular hybndization: multifactonial diseases; therapeutic mnovation; drug design; dual com-
pounds.

Current
Drug Therapy

& AB Reitz, Future horizons in drug
discovery research, ACS Med. Chem.
Lett. 2012, 3, 80

JL Medina-Franco, MA Giulianotti, GS Welmaker, RA Houghten, Shifting from the single to the multitarget paradigm

in drug discovery, Drug Discov Today 2013, 18, 495; S Reardon, A world of chronic disease, Science 2011, 333, 558.
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Século XXI”, em (2/01/2009)
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A cadeia de inovacao em farmacos

= Composto Protétipo Biodisponibilidade Farmacologia Clinica
oo | % & Descoberta X ADMET* ®_. @  Ensaios Clinicos ®
Eleicdo R = i viss 1 T, W~ -« W e B e — >
b
= Do i T e = x T s T T T
- sive Estratégias de Farmacologia Viade Toxicidade aguda
=) L Planejamento Bioensaios | Administracdo | Toxicidade crénica | Fase1 | Fase? | Fase3 | Fase 4
= Terapéutico Mol WS : AR
= olecular invitro/in vivo|_Metabolismo | Scale-Up primario | _ _ _
E patologia Quimica medicinal Bioguimica *ADMET = Absorcdo; Distribuicdo; Metabolismo; Eliminacdo; Toxicidade.
- s e e e A 0 e O e e X 0 o e e >
e
iy = Estrutura d:a blurrecePtor Modelo Iinear T mm——
= (3D cristalina / solucdo) Protecdo
iz Validacdaodo | patentaria
- conceito ' Rota sintética escalonada
= terapéutico Alvo
— terapéutico

Propriedade intelectual = Scale-up secundario

Informatizacdo do processo

Métodos analiticos quantitativos

Pesquisa

Praticas de producdo

sigilo & confidencialidade

Métodos analiticos qualitativos

Normas regulatorias

Metodos bioguimicos

Fabricacao

Quimica

Licenciamento

G FaIn g e —0o<annn g
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Desenvolvimento farmacotécnico COH‘IEI‘E]E"ZEQED

...6 complexa e interdisciplinar!
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J. Whitfield, Nature 2008, 455, 720

NEWS FEATURE

What makes a successful research team?

W Masona, D J Watts, Collaborative learning in networks, PNAS 2012, 109, 764; M Williams,
Productivity Shortfalls in Drug Discovery: Contributions from the Preclinical Sciences?, JPET
2011, 336, 3; R Guimera, B Uzzi, J Spiro, L A N Amaral, Team Assembly Mechanisms Determine
Collaboration Network Structure and Team Performance, Science 2005, 308, 697.



Projeto CNPq n?® 573.564/2008-6 «» FAPER) n® E-26/170.020/2008

Missao do INCT-INOFAR

= Ornganizar as competéncias cientificas nacionais da cadeia de
inovacao em farmacos, de forma articulada, em rede;

® Desenvolver subprojetos de inovacao radical em farmacos:
novos farmacos;

= Contribuir para a inovacao incremental: desenvolver rotas de
sintese de (novos) farmacos genéricos (novos),
intermediarios avancados e estratégicos;

® Contribuir para a formacao qualificada e continuada de pessoal,
em Quimica Medicinal e Farmacologia;

® |dentificar eventuais gargalos na cadeia de inovacao em
farmacos e propor solugoes;

® Promover acdes de aproximacao entre ICT’s e empresas do
setor, visando a transferéncia da tecnologia desenvolvida;

® Proteger o conhecimento novo acumulado.

=]
L=
L= ]
=
_
b
by = |
=
==
]
=
==
-z
)
=
=
<
I o
4
—




Estrutura organizacional
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Comitéde Gouerna;:;a 3; \\ - St Consultoria Cientifica ;)
Acompanhamento (CGA - : :
' Eliezer) Barreiro (UFRJ) Francisco S Guimardes (USP-SP)
Ang?.[u C Pinto (UFRJ) Vice-coordenagéio Vitor F Ferreira (UFF)
'_"Elﬂ'“ Beraldu (UFMG) Fernando Q Cunha ‘Antonio Monge (Espanha)
Luiz Carlos Dlas_ [UNIC%MP] (USP-RP) ' Camile G Wermuth (Franca)
‘Marco Aurélio Martins [ \ Simon Campbell (UK) )
(FIOCRUZ) .
— 1 Vanderlan Bolzani (UNESP) Superintendéncia Cientifica
Lidia Moreira Lima (UFRJ)

t Secretaria Financeira SECRETARIAS H Secretaria Executiva

tSecretaria de Comunicacdo |\ Secretariade Extensdo

L Portal web INCT-INOFAR
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Comité de Governanca e Acompanhamento

6" INCT-INOFAR Annual WS PROGRAM
May 14, 2012
Belvedere room — 12 floor

Da esquera para a direita: Professor Angelo da Cunha Pinto (Instituto de Quimica, UFRJ), Professor Fernando
Queiroz Cunha (Vice-Coordenador), Faculdade de Medicina, USP-RP), Professor Luis Carlos Dias (Instituto de
Quimica, UNICAMP), Professor Eliezer J. Barreiro (Coordenador, LASSBio, UFRJ), Professora Vanderlan da S.
Bolzani (Instituto de Quimica, UNESP), Professora Lidia M. Lima (LASSBio, UFRJ), Dr Simon Campbell (Assessor
Externo), Professora Heloisa O Beraldo (Instituto de Quimica, UFMG), Professor Marco Aurélio Martins
(FIOCRUZ-RJ) [VI Workshop de Acompanhamento e Avaliacao, INCT-INOFAR, Rio de Janeiro, maio de 2012).



O processo da descoberta
de farmacos...
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Academicresearchers set to play much greater rolein pharmaceutical development.
BY DAMIEL CRESSEY
ith drug pipelines mnning dry and
Wa slew of blockbuster medicines |
about to lose patent protection,
the voices arguing that the traditional drog-
development process is too expensive and
inefficient to survive are getting louder.
Emploving thousands of in-house scientists
The weatel s onges! .t-h-l:il:f.rd to develop drog candidates from scratch has
FRRTLIT VeI MET LI - turned intoa billion-dollar gamble that simply
T — i e istt delivering enongh profitable products to
i A T PEEANEED market. Bernard Munos, founder of the Inno-
i - R L, s Think pharmaceutical poli cy research groupin
== — - Indian apolis, Indiana, is not alone in believing

that the next three years “will probably seean
implosion of the old model” of dmg discovery

So what comes next? Cutbacks, certainly:
witness Pfizers dramatic announcement early
\ last month that it will soom close its research

site at Sandwich, UK, and slice roughly
U515 billion from its proposed 201 2 research
and development spend (see Nature 470, 154; The kit may hﬂmmpm'red burt the in-house drug discovery model has changed relatively litthe.

HULTCH-CEUTSCHY CORELS

2011
) Nature 2011, 471, 17

A industria farmacéutica mundial esta enfrentando uma grande mudanca estrutural
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, , . Os farmacos genéricos
Farmacos genericos |3 | no srasil, em 2012:
(Lei n® 9787 de 10/02/1999) |~ 23,5% do mercado

Insumo
farmacéutico
ativo (IFA’'s)

Mercado farmacéutico brasileiro é o sétimo do mundo = ca. RS 54 bi (2013)(!)
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Chemistry Letters

Drug Discovery in an Academic Setting: Playing to the Strengths
Donna M. Huryn™

Department of Pharmaceutical Sciences, University of Pittsburgh, 712 Salk Hall, 3501 Terrace Street, Pittsburgh, Pennsylvania 15261,
United States

“ Without a doubt, a university has
Inter-alia: S Laufer, U Holzgrabe, D Steinhilber, Drug a number Of Uni ue characteristics
Discovery: A modern decathlon, Angew. Chem. Int. q
Ed. 2013, 52, 4072; A S Kesselheim, J Avorn, The that COUId contribute to ma king it

most transformative drugs of the past 25 years: a

survey of physicians, Nature Rev. Drug Discov. 2013, | ah ideal enviroment where drug
12, 425; H Wild, C Huwe, M Lessl, Collaborative . oo -
Innovation — Regaining the Edge in Drug Discovery, dlscovery & mEdICInaI Chem|5try

Angew. Chem. Int. Ed. 2013, 52, 2684; W L Jorgensen,  aetiviities can thrive... There is no

Challenges for Academic Drug Discovery, Angew.
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Chem. Int.Ed. 2012, 51,11680; S Frye et al., US doubt that academia can play an
Academic Drug Discovery, Nature Rev. Drug Discov. . . i 7
2011, 10, 409; CJ Tralau-Stewart et al., Drug important role in drug dlSCOVEW

Discovery: New models for Industry-Academic
partnerships, Drug Discov. Today 2009, 14, 95;

PG Wyatt, The emerging academic drug discovery ACS MEd Chem Lett. 2013, 4, 313

sector, Future Med. Chem. 2009, 1, 1013.
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"Meditai se s6 as nacoes

fortes podem fazer Ciéncia

Universidade Federal do Rio de Janeiro | 5427

ou se é a Ciéncia

que as fazem for:cgs

Walter QsW’aIdo Cruz

(1910 -1967)
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http://ejb-eliezer.blogspot.com

De
farmacos e

sua§’

descobertas

Pretende-se fralar de temas, - opinides,
comentarios sobréa Ciencia dos Farmacos
Seu uso seguro e beneficio ectos da
formacdo qualificada de ;:rnx-'eer::ftarms e pos-
graduandos nas Ciéncias dos Farmacos

também séo de interesse
Seja Bem-Vinda e Bem-Vindo

Total de visualizagbes de pagina

31,037

onvite

quinta-feira, 8 de agosto de 2013

Mais inovacao terapéutica recente:
novos farmacos aprovados pela
agéncia regulatoria norte-americana
(FDA) entre janeiro e julho de 2013

Volto, conforme prometido no infcio da dftima
postagem sobre o desenho das estruturas quimicas
através dos ftempos, a tematica da Inovacio
terapéutica recente. Entrefanto, desta vez serei mais
sucinto que de habito, pois vou apenas descrever as
recentes inovagdes terapéuticas aprovadas pelo FDA
norte-americana durante o primeira semestre do
corrente ano.

Ao ler o dltimoe nidmero da revista Nature Reviews
of Drug Discovery no Porlal de Periddicos da CAPES,
me deparei com a matéria sobre este assunto.

Foram aprovados 13 novas entidades
moleculares (MEM) no  periodo. S&o
considerados como entidades moleculares os
farmacos e biofdrmacos, além de novas
associacoes (01: futicasone com vilanterol
para doenca pulmonar obstrutiva crénica) e na
tabela abaixo inclui apenas as sete novas
entidades guimicas (NEC) que representam
peqguenas moléculas ou novos farmacos.
Descartei os biofarmacos (02; mipomersen e
ado-trastuzumabe) e outros como contrastes
(02) para diagndsticos e sais inorgdnicos
coordenados (01).
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XX Reunido Anual de Avaliacao LASSBio, Barra Nova, Saquarema, R], dez 2012.
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