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How to translate the genome into biological insights
and therapeutics?
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The common view of
drug development

Senomics
denetics

Clinical dose
cptimization, satety
and efficacy studies

Cinical product
manufacturing
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How drug development
really happens
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x5 NIH’s mission
== = "Science in pursuit of fundamental

=¥ knowledge about the nature and
behavior of living systems. Foster
fundamental creative discoveries,
innovative research strategies, and
their applications as a basis to advance
significantly the Nation's capacity to
protect and improve health.”

= Provide scientific underpinnings for drug
development

= No commercial imperative
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The NIH Roadmap

% « Initiated by Elias Zerhouni upon his appointment as
NIH Director in May 2002

= Trans-Institute strategic initiatives

= Major Roadmap themes
= New Pathways to Discovery
= Research Teams of the Future
= Re-engineering the Clinical Research Enterprise

Address :El http:/fnibroadmap. nib. goy
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Overview of the NIH Roadmap
HISTORY AND PURPOSE

Saoon atter becaming the Director of the Mational Institutes of Health (MIH), in May 2002, Elias A Zerhouni, M.D. convened a series
of meetings to chart a "roadmap” for medical research in the 215t century. The purpose was to identify major opportunities and
gaps in biomedical research that no sindle institute at BIH could tackle alone bot that the agency as a whole must address, to
make the biggestimpact on the progress of medical research. The opportunities for discoveries have never been greater, but the
camplexity of hialogy remains a daunting challenge. MIH is uniguely positioned to catalze changes that must be made to
transform our new scientific knowledge into tangible henefits for people.

Developed with input from meetings with more than 200 nationally recognized leaders in acadermia, industry, government, and
the public, the MIH Roadmap provides a framewark of the priorities MIH as awhole must address in arder to aptimize its entire
research portfolio. It lays out awision for a more efficient and productive system of medical research. The MIH Roadmap identifies
the maost compelling apporunities in three main areas: new pathveays to discovery, research teams of the future, and re-
engineering the clinical research enterprise.

Initiatives under the MIH Roadmap will help enable the agency to sustain its historic record of making cutting-edge contributions
that are central to extending the quality of healthy life for people in this country and around the warld.

STEPS IN THE PROCESS

The process of crafting the Roadmap—fram vision to implementation—is described in the following sections.

The initial step in the Roadmap process involved a series of five meetings inwhich Dr. Zerhouni and Directors of the various MNIH
Institutes and Centers led invited padicipants through lively discussions about the most compelling initiatives that the MIH should
pursue aver the next 10 yvears—those that will have the most profound impact on the progress of medical research, bath in the
LInited States and woarldwide. Participants were asked:

B \What are today's scientific challenges?

B \What are the roadblocks to progress?

® 4What dowe need to do to overcome roadhblocks?

B What can't be accomplished by any single Institute—hut is the responsibility of MIH as a whole?
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F e rview

kM- Roadmap Initiatives

Mew Pathways to Discovery

P Funding Cpportunities

FFunded Research

P Boadmap Related
Activities

P Eublic Meetings and
Workshops

F Frequently Asked
Cluestions

k Mews and Information

P MIH Eoadmap Institute
and Center Liaisons

F Subscribe to the BIH
Foadmap E-mail list

k Building Blocks, Biological Patheays, and
Metworks

@aruhraries an@

P Structural Biolooy
F Bininformatics and Computational Biology

P Manomedicing

Research Teams of the Future

k High-Risk Research

= BIH Director's Pioneer Award

k Interdisciplinary REesearch

k Public-Private Partnerships

Re-engineering the Clinical

Research Enterprise

F Re-engineering the Clinical Research
Enterprize Initiatives

" Clinical Research Metworks and NECTAR

® Clinical Outcomes Assessment
® Clinical Research Training

® Clinical Research Policy Analysis and
Zoordination

@Iatinnal ReseaD

What's New

k Notice: Institutional Clinical and
Translational Science Award (ICTS4
Pre-submission WideoCast for Clinical
Research Parthers

F Meeting: Considering Wsual Medical
Zare in Clinical Trial Design: Scientific
and Ethical lssues

FPress Release: MIH Launches WMajor
Program to Transform Clinical and
Translational Science

kBFA: Planning Grants for Institutional
Clinical and Translational Science
Auvarads

kBEA: Institutional Clinical and
Translational Science Award

F Program: Institutional Clinical and
Translational Science Award Program
Information

F Meeting: Interdisciplinary Besearch
Centers Warkshop

FPress Release: 2005 MIH Director's
Fioneer Award Recipients Announced

Fiyhat's Mew — Archives




Molecular Libraries initiative enabled
by recent convergent developments

Human
Genome
Project
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Availability of compounds Availability of
targets screening
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Public sector screening
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The Molecular Libraries Roadmap:
An Integrated Initiative
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Support for assay development and
access to HTS

2 Molecular Libraries and Imaging - Funding Opportunities - Microsoft Internet Explorer
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WMembers FUNDING OPPORTUNITIES
F Funding Opportunities

FFunded Research

F BEelated Activities \
b beeti Assay Development for High Throughput Molecular 1102105 FFA-Rh-06-004
Heelings Screening (ROMRZ)
Feizsue for Fy2006 of EEA-REM-05-011
b PUbChEm A second announcement is anticipated in the spring.

Filot-Scale Likraries for Hinh-Throughput Screening (F413 12581045 RFA-Rh-06-003
— Reissue for FY2006 of RFA-FM-05-014

\ Solicitation of Assays for High Thraughput Screening (HTS) PAR-05-147
inthe Maolecular Libraries Screening Centers Metwark
MLSCRY (Re-issuance of PAR-05-060)

Mark Scheideler
301 496-17749

John M. Schwak

301-594-5560

Inerid Li
301-443-5288

112106

2122106
22006

118, 2006
518, 2006
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b Funding Opportunities

k Funded Research

P Eelated Activities PUBLIC HEALTH RESEARCH Developrnent of the HTS Assay for E. Coli RMA
. sl Sda iy INSTITUTE Polyrnerase (RNAP)
b lieetings
MISWENDER, COLLEEN M VANDERBILT UNIVERSITY Measurerment of GFCE-medialed ihallium fux
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COLUMBIA URNERSITY HEALTH Lnraveling the Molecular Mechanisms of
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COLURMBIA UNNMERSITY HEALTH

ROTHMAMN, JAMES E. SCIENCES

Agaregation and Clearance of Mutant Huntinotin

COLUMBIA UMNMERSITY HEALTH Reqgulation of Meuratransrmitter Transpaorter

ROTHMAN, JAMES E.

SCIEMCES REecycling
SAMMA M. GERMAMNA SCRIFFS RESEARCH IMSTITUTE MLESCH HTS Assays RO3 - 51F1

ALBAMNY MEDICAL COLLEGE OF Human SHT 1E Serotonin Receptor Drug
IR LI R Development

TEITLER, MILT

HARVARD URMNMERSITY (MEDICAL ldentification of O-GleMAC Transferase Inhibitars by

WaLKER, SUZANMNE

SCHOOL) HTS
SOLUTHERM RESEARCH High Throughput Screen for Mycobacteridm
WIS (S, EEE RS IMSTITUTE Tuberculosis Pantothenate Synthetase
WILKINSOM, KEITH D. EMORY UNIVERSITY HTS Assay for Inhibitors of BAP1, 3 BRCAT
Associated Deuhiguitinating Enzvime
WILLIAMS, DAVID L. ILLINGIS STATE UNIVERSITY HTS forInhibitors of Schistosoma Mansoni

Feroxiredoxins



PubChem is integrated with the other NIH databases

Query for “gleevec’ mmE)

Finds PubMed E=E)
Articles

Finds Protein
Structures
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Imatirub mesilate, Gleewvec .. b Full text in PMC
IUPAC: 4-[(4-methylpiperamn- 1 -ylimethyl]-1-[4-methyl-2-(4-p7, pibmed via MesH U
arnino-phenyl]-benzamide b Protein Structure
MW 495 603 | ME: C29HZ1NTO F Similar Compound

FubChem 51
Substance Databs

PubChem
Structure Search

FubChem FTF



National E

> ,
<> NCBI PubClhem o i

HOME | SEARCH | SITE MAP PubMed [ Entrez | Structure | GenBank | FubChem [ Help |

Compound Summary:

DD CID: 5291 ™

= |u
H'H/I\HH Substances:

| all: 9 Links
Same: 6 Links
Mizture: 3 Links

ﬂ_ Protein Structures: 4 Links

Q MNLM Toxicology: Link

{"j d Structure Search @ )

@,

DD Medical Subject Annotations: (Total: 1)

% imatinib

Pharmacological Action:
q Antineoplastic Agents
Protein Kinase Inhibitors
m PubMed via MeSH

DD Depositor-Supplied Synonyms: (Total: 12)

Display: Mext 2 | &l | Saort: IFrequenu:y 'I

Irmatinib 4
Glives 4

CHEMB AMKGAE



NCBI

Al [rataba:

== [Publec Cantral

! ! ! ! An archive of life sciences journals
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About Entrez
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™ 1: Werner Syndrome Protein Phosphorylation by Abl Tyrosine Kinase Requlates lts Activity and Distribution.

4:

e

Cheng WH, Kobhe CV, Opreska PL, Fields KM, Ren J, Kufe D, Bohr vA,
Moi Celf Biof, 2003 Sep; 23(19): 6385-6395.

PMCID: 193690

[8hstract] [Full Tex] [PDF]

Mohi MG, Boulton C, Gu TL, Sternberg DWW, Meuherg D, Griffin JO, Gilliland DG, Meel BiG.

Proc Naff Acad Sci U 5 A, 2004 Mar 2, 101(9): 3130-3135. published anline before print Fehruary 19, 2004
PMCID: 365755

[Ahstract] [Full Texd] [PDF]

- Roles of Bim in Apoptosis of Normal and Ber-Abl-Expressing Hematopoietic Progenitors.

Kuribara R, Honda H, Matsui H, Shinjyo T, Inukai T, Sugita K, Makazawa 5, Hirai H, Ozawa K, Inaba T.
Mo Cedf Biod, 2004 Jul, 24{1 4. 6172-6183.

PMCID: 434248

[Bhstract] [Full Text] [PDF]

Molecular-genetic imaging: current and future perspectives.
Blashery RG, Tjuvajey JG.

JChininvest 2003 Jun 1, 1110113 1620-1629.

PMCID: 156118

[Full Test] [FDF]

- Gleevec (STIAT1) inhibits lung cancer cell growth {A549) and potentiates the cisplatin effect in vitro.

Zhang P, Gao WY, Turner 5, Ducatman BS.

Mol Cancer, 2003; 20: 1. published online befare print January 3, 2003
PMCID: 149413

[dhstract] [Full Tesx] [POF]

Effects of STI371 {gleevec) on pancreatic cancer cell growth.
LiJ Kleeffd, GuoJ, Fizcher L, Giese M, Bdchler M, Friess H.
Mol Cancer. 2003; 20 32, published online hefore print September 17, 2003

Jourmnals

I Free full-text only
¥ SmartSearch

- Combination of rapamycin and protein tyrosine kinase (PTK) inhibitors for the treatment of leukemias caused by oncogenic PTHKs.

Books

Links

Links

Links

Links

Links
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complexed
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PubChem Statistics
X5 April 2005

oy = Bloassays: 194
s Substances: 10,316,814

Sl = Unique Compound Structures:
“al 5,338,430

| = Depositing Organizations: 41
s = Users: >20,000/day

S




Molecular Libraries Compound Collection

Housed at Discovery Partners International

Initial set of ~67,000 compounds purchased from commercial vendors
= Chosen by external advisors + DPI + NIH

>90% purity, >10mg, £R0O5, solubility >20ug/ml, all QCed

1% 2%
Nat 0 | Known
atura Bioactives
Products)

15%
Targeted
Libraries 8204

Diversity
Compounds

= Expanding the collection

Purchase of next 100,000 ongoing; 500,000 at maturity
= Less stringent property requirements, filling out SAR clusters of 3-5

Molecular Libraries Roadmap Chemical Diversity initiatives
= Pilot scale libraries for HTS

Centers for Methodology in Library Development
= Boston U., Harvard, Pitt, U. Kansas

Solicitation of compounds from chemists in public/private sectors




The NIH Molecular Libraries Small Molecule Repository
(MLSMR) is downloadable from PubChem

Nationa

= My NCBI
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NCBI PubOhem Substance of Maprary & [ian In (Register]
Aovatabases Fubidad Hucleotide Frotein Genome Structure PhiC FubChem Books
PubChem Substance V| for|h|smr | Clear | Save Search
Limits FPreview/ndex T History T Cliphoard T Details 1
Di5p|ay|8ummary V|5hgw|20 VlSor‘[ by VlSend to v|
Ahbout Entrez
e (HElE All: 66662 | BinAssay: 64692 T Proteinam: 0 T Rule of 5 63046
Items 1 - 20 of 66662 of 3334 Mext
N 1: SID: 4265921 Related Structures, Assays

Help | FAGQ

CID: 1291615, MLS000097311, SMROO00TS886

Source: MLSEMRIMLS000097311)

IUPAC: 3-[[[2-(1-cyclohexylitetrazol-S-yl)sulfanylacetd]lamino]methyllbenzoic acid
% WY 375447 | MFE C1THZINS03S

[O2: SiD: 4265930 Related Structures, Assays

CID: 2951507, MLS000097264, SMROD007TS7A0 ..

& Source: MLSMR{MLS000087264)
vt IUFAC: 4-[3-(4-benzylpiperazin- 1-yl)-3-oxo-propyl]-MN-{ 2-methylpropyl)benzenesulfonamide
& WY 443 603 | MF C24H33MN303S

[13: SID: 4265929 Related Structures, Assays
i Sy @ CID; 1259460, MLS000052920, SMROD00S2735 .
Source: MLEMRIMLS000052920)
IUPAC: methyl 1-(4-amino-1,2 S-oxadiazol-3-4)-5-[(4-chlorophenyl)sulfanylmethyl]triazole-d-carboxylate
e ETR WY 366 784 | MF C13H11CINGD3S
1EM J

[J4: SID: 4265928 Related Structures, Assays

CID: 2843524, MLE000096648, SMROD0OT3834 ..
Source: MLSMR{MLS000036648)
MWW 343,321 | MF CT18HTTNOBG

[5: SID: 4265927 Related Structures, Assays
~ (;ID: 685_1“[)%_ l“\fll_“S‘[]00049563, SMROQ00TE08T .
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Maolecular Libraries and
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F Implementation Group

Members

b Funding Opporunities

F Funded Research
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F Meetings
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Muolecular Libraries Screening Centers Network (ML SCN)

REA-04-017F

ALISTIM, CHRIS

DIAMOMND, SCOTT

DINGLEDINE, RAYMOMND

LAZD, JOHM

PlAZLA, GARY

REED, JOHM

ROSEM, HUGH

ROTHMAN, JAMES

SELAR, LARRY

WEAYER, C. DAaVID

HHGRI

LIMIYERSITY OF PEMMSYLWANIA

EMORY LIMNERSITY

LMYERSITY OF PITTSEBURGH AT
FITTSBURGH

SOUTHERM RESEARCH
IMSTITUTE

THE BURMHAM INSTITUTE

THE SCRIPFS RESEARCH
IMSTITUTE

CoLUMBlAs UNMNMERSITY MEDICAL
CEMTER

LIMIYERSITY OF MEW MEXICO
ALBUQUERGLIE

VANMDERBILT LUMNERSITY

HIH Chemical Genomics Center (RCGEC)
m Additional Information

The Penn Center for Molecular Discoverny
m Additional Information
m Ahstract ffrom CRISFY

Emaory Chemistre-Biology Center in the MLSCR
m Ahstract ffrom CRISEY

niversity of Fittsburgh Molecular Libraries
Screening Center

m Additional Information

m Abstract (from CRISF)

Southern Research Molecular Libraries Screening
Center
m Ahstract from CRISEY

San Diego Center for Chemical Genomics
m Ahstract ffrom CRISFY

Scripps Research Institute Molecular Screening
Center
m Ahstract ffrom CRISEY

MLSCH Center at Columbia Uiniversity
m Ahstract ffrom CRISFY

Mlewy Mexico Molecular Libraries Screening Center
m Additional Information
m Ahstract ffrom CRISEY

Wanderbilt Screening Center for GPCRs, lon
Channels, and Transporers

m Additional Information

m Abstract (from CRISFEY




MLSCN Operation

Peer @
review
Assay —
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Assay
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"} Products of the MLSCN

i_
SN = Chemical probes of gene, pathway, and cell
=¥ functions

‘ = Optimized only for potency (£ 1uM) and
agueous solubility

o = SAR ideally also present

. o No IP obtained on any probes identified by
. the MLSCN

S~y : .
T = Maximal freedom of operation for
X = Basic research

| = Target validation
' = Use of results as starting points for further optimization
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= Conventional HTS done at single [ ]

= But [ ] critical to small molecule effects

« "All things are poisons, for there is nothing
without poisonous qualities. It is only the dose
which make a thing a poison...a lot Kills, a little
cures .” - Paracelsus (1493-1521)

[and less does nothing/

<Ml - gHTS tests all compounds in titrations in
sl primary screen
| = HTS as high-throughput pharmacology

Quantitative HTS (gHTS) Paradigm

)

.

\ | = Rich positive and negative activity data on

chemical libraries

N@(;\'Q\C



Data from a test primary screen:
1280 concentration-response curves

10
Positive -
modulation
JL

75

G0+

Assay. Pyruvate kinase
Library: LOPAC .

=

_s50

Negative _ '
modulation |l




Ameliorating the Defect in Gaucher’s Disease
NIH Chemical Genomics Center — Ellen Sidransky, NHGRI

e
M
4- %%%—Molecular chaperones

m  Gaucher’s Disease

= Caused by mutations in
glucocerebrosidase

H OH OH
! H\Ow OH Folding and ﬁ—Chemlcal chaperones
= 8] CHZ0H assambly -
NH “H
\/\/\/\/\/V\/‘\”/ ) Mlsfoldlng and Sl -
5 glucosylceramide misassembly .

=  Some mutations exhibit trafficking defect

= Current treatment: enzyme replacement
« Limited efficacy
« EXpensive

Endoplasmic
reticulum

(Y
S Proteasomal ,«:;’,-""

= Pharmacological Chaperone Concept degredation
= Small molecules act as reversible binders, Golg

—_—_ .y . . apparatus
stabilizing protein’s native conformation U/

= Correct trafficking restored, enzyme exhibits

physiological activity O
N

Hydrophaiic
Sloreain
P_‘@\‘ e Cytoplasm
HOW

z
L8]

Carbohydrate

in ™o 6-nonyl isofagomine

Zhu et al. Angew Chem. Int. Ed. 2005 44 p7450



Glucocerebrosidase Enzyme Assay

g 0 lucocerebrosidase catalyzes the hydrolysis of
R N N T - /.0 i 9 Y yery
WO‘J‘/“' ~Leripr glucosylceramide to glucose and ceramide

glucosydceramide o
Red fluorogenic substrate assay:
H HOCH,
M
N H e HO i i OH
@: ﬁ Cerebrosidase +
- T Mao ]
-0 0 o _— _ HO  oH
OH Resorufin
Resorufin B-D-glucopyranoside Ex 570 nm / Em 590 nm Glucose
ncgea-glucocerebrosidase-pl wz030620n1 inhibitors ﬂ
Datal Hesunsl Fitsl Diaghostics  Signals I Residualsl
10077
1536-well Assay Protocol -
52232333232 )
Step Value Description _ } R R B
é _ Lopac-l-2892 | - -
1 |2u Enzyme : il i} -
Lopac-D-133 [ =8 o
0 0 0 Lopac-T-9262 -
2 1000 rpm, 1 min centrifugation 25] té’pac-;-;géf = =
o opac-il- -
3 20 nL 40 uM - 0.5 nM CETE TR R T :
u ’ log Concentration [M] 4] LLODEC-E(-?Z? e
opac-X- o -
4 1uL substrate CompoundD__|valid [Maskea [\enP__[Acs = i YN o
[ Lopac-1-2892 v [m] 08239 |a| 25 Lopac--160 |HEN - =
i j j Miopac-D-0540 [ [0 1.204 tgp:zgggfg L -
5 1000 rpm, 1 min centrifugation Miopeciorze B O 1o B ] Cipsertren . S
g . . Wl Lopac-T-9262 =2l O 147 Lt;gz-:?;;; : = _ i
6 | 20 min RT incubation e =0
: Elopac-T-7188 & [ 1.284 5] '—E’g:::csgﬁ ll e
7 548nm /600nm ViewLux reader S s u g
O Lopac-X-103 I~ O 1896 b 0 If???cﬁcng?.g 5 A -
« | ;E| oot o i B - -




Glucocerebrosidase inhibitors: Aryl Sulfonamide Series

0

R1 MW Range: 243 to 497
R3 ALogP Range: 0.4t0 5.0
oV Potency Range: 70nM to >77uM
0° R
R-Group Table
Compound R Fo F3 ACeq Hill Slope
R
"y Q.
NCGCO0060210-01 ; N R H FO0E-08 066
R
NCGCO0058635-01 D?FT:LN,H' \©\ H 1.55E-07 0385
H
o Rf
[u}
NCGCO0048115-01 ~ @ | L H 395E-07 085
H_.H
R
MNCGCO0048129-01 @\/\Nf* ﬁ” H 1.62E-06 1.02
H
R
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All data are deposited into PubChem
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Source: CGT

36 Beadoutsz, 51441 substances tested

[12: ATD: 360
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Source: MCGT

36 BEeadouts, 48125 substances tested
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Address |@ http: fpubchem. nebi.nlm. nih. gov/assawfassay, cgivaid=360

Nationa

PubClhem b=

PubMed | Entrez | Structure | GenBank | PUBChEM [ Help

BioAssay Summary

BioAssay ID (AID): 360 /
Source: NCGC

Name: Glucaocerebrosidase

Show Data ’

Substances tested: 42125 active: 549 inactive: 45736 | inconclusive: 15840
Fubhded: 4

Ol 3

MMOEB: 1

Select Data

Links:

Description:

MNCGC Assay Overview:

Eeta-glucocerebrosidase catalyzes the hydrolysis of beta-glucocerebroside to glucose and ceramide. The
inherited deficiency of beta-glucocerebrosidase results in Gaucher disease, which is characterized by a wide
variety of symptoms including hepatosplenomegaly, anemia, thrombocytopenia, bony lesions and bone marrow
infiltration with characteristic storage cells, known as Gaucher cells. There are also forms of the disorder affecting
the central nervous system. Patients with the same genotypes can manifest with diverse clinical presentations and
itis belisved that improper folding and trafficking of beta-glucocerbrosidase may contribute to the phenotypes
observed,

Low molecular weight molecules, acting as chaperones, may potentially restore trafficking of misfolded beta-
dlucocerebrosidase from the endoplasmic reticulum to the lysosomes, thereby enhancing functional lysosomal
beta-glucocerebrosidase activity.
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PubMed [ Entrez | Structure | GenBank | PubChem [ Help |
BioAssay Results

BioAssay ID (AID): &0
Source: NCGC
Name: Glurocerebrosidase

back to summary

Total 48125 compounds found (48125 unique), 20 displayed: Mext page

PubChem

S Submitter | Submission | Activity | Activity Qualified  Log Hill Curve Data Compound Compol

ructure i ire oti i i
SID cIb Outcome Activity Date Direction Qualifier | AC50 of |Coefficient| R2 |Type Type Qc

Score ACS50
.@@ -. 4243169 |3237927 | Active 72 ncge 19 Jan 2006 |decreasing = 6000688' -722 087 1 gHTS | NIHSME  (QC'd by
)

? 4264637 |2210290 | Active 71 ncge 19 Jan 2006 |decreasing = Te-008 |-716 066 1 gHTS | MNIHSME  (QC'd by
4261164 |1300581 | Active 68 ncge 19 Jan 2006 |decreasing = 10505;' -6.81 085 1 gHTS | MNIHSME  (QC'd by [
%ﬁe i 802780 | 664013 | Active 66 ncge 19 Jan 2006 |decreasing = 2.{)’1{?;- 567 0499 1 gqHTS | MNIHEME  QC'd by [

i]u] =
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PubClhem .=

PubMed [ Entrez | Structure [ GenBank | PubChern [ Heln |
BioAssay Results

BioAssay ID (AID): 60
Source: MNCGC
Name: Glucocerebrosidase

back to summary FU” CRC
Total 48125 compounds found (48125 unique), 20 displayed: Mext page A —
Yl N\
AlID: 360
ompound [Compound Curve Fit Hill | Hill | Hill | Log |[Curve Excluded Number  Activity | Activity Activity |Activity | Activity | Activity | Activity
Type Qc Model S0 | Sinf | dS JAC50 | Chi2f | Points of at at at at at at at
Std Points 4.925nM 24.623nM 0.123uM 0.615uM |3.077uM [15.386uM |0.077mM
Error (%o) (%o) (Vo) (Yo) (Yo) (%o) (Vo)
| ApHill =
MNHSMWRE QC'd by DR (AC50.1.S0.Sirf) -1.23 100.1 9692 002 05 {1 7 -11.3 -319 -55 8 -38 4 -96 4 -99.5 -100.2
| ApHil -
MNHSMWR  QC'd by DRI (AC50,1.S0,Sirf) 1141 107 2 Me6 | 01 | 204 7 7 55 -a02 -56 9 -84 4 -100 1037 -105
: 4pHil -
MNHSWR  QC'd by DRI (AC50.1.S0.Sirf) 297 1006 1035 004 | 14 7 7 24 -14 2 -4 7 748 -94 6 -98 5 -99 4
| 4pHil -
MNHSMWRE QC'd by DR (AC50.1.S0.Sirf) -1.83 95 57 9374 004 18 {1 7 29 -13.4 -355 -70.9 -90.7 -94.9 -937
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T Private Sector

Develops drugs
10 yrs & $800MM

Distinguishing the NCGC from
Pharma and Biotech

NCGC

Develops probes
$50MM for MLSCN

Compound collection selected for
“Drug-like” potential

rule-of-five’: IP novelty

Compound collection contains
“broadly diverse” substances

Sigma catalog x Merck Index’

Target validation pre-requisite for
screening

clinical validation; medical need,; market

Target validation can be poor or
non-existent

probes used for target validation

Results & structures are corporate
assets

limited access in corporate database

Results & structures are public
assets

immediately deposited to public database

Target class is generally ‘druggable’
e.g., GPCR; NHR; enzyme

Preferred class is ‘non-traditional’
e.g., PPI: aberrant splicing,
phenotypic assays

Shareholder funded
profitable drugs

Publicly funded

biological insights; enabling drug disc.




How does Molecular Libraries relate to drug development?

Probability
of success

Cumulative Cost
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How does Molecular Libraries relate to drug development?

Probability
of success

Cumulative Cost

Compound
Biol accepted into
Team Clinical
Development
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P Home Page

e engineeting the Chmc: | Re-engineering the Clinical Research Enterprise

Research Enterprise

b Oveniew Translational Research

k Implementation Groug

Mermbers
k Funding Oppodunities
OVERVIEW
F Funded Research
b Meetings To improve human health, scientific discoveries must be translated into practical applications. Such discoveries tepically bedin at

"the hench"with hasic research—in which scientists study disease at a molecular ar cellular level—then progress to the clinical
lewel, or the patient's "hedside.”

Scientists are increasingly aware that this bench-to-bedside approach to translational research is really a teo-way street. Basic
scientists provide clinicians with new tools for use in patients and for assessment of their impact, and clinical researchers make
novel ohservations about the nature and progression of disease that often stimulate basic investigations.

Translational research has proven to be a powerful process that drives the clinical research engine, However, 8 stronger
research infrastructure could strengthen and accelerate this critical part afthe clinical research enterprise. The MIH Roadmap
attermpts to catahze translational research invarious ways, including:

Enhancing the Discipline of Clinical and Translational Science

Growing barriers betiwveen clinical and basic research, along with the ever the increasing complexities invalved in conducting
clinical research, are making it more difficult to translate new knowledge to the clinic -- and back again to the bench. These
challenges are limiting professional interest in the field and hampering the clinical research enterprise at a time when it should
he expanding.

Through discussions with deans of academic health centers and recommendations fram the Institute of Medicine, the MIH
recognizes that a broad re-engineering effort is needed to create greater oppotunity to catahze the development of a new
discipline of clinical and franslational science. The resultwill be a bolder transfarming vision for 21 5t Century,
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P Home Page

NIH Rapid Access to Interventional
Development (NIH-RAID Pilot)

NIH-RAID Pilot Program OVERVIEW

B Cverview

F Reguest Process

¥ Submission Form m Summary

¥ Tech Transfer Form m Wy an MIH-REAID Pilot?

b Lot Contact s m What specific services are available for the pilot program?

b Critical Dates m YWhat the MIH-BEAID .F'ill:nt i= not

> ﬁ = qu; qf_the MIH Institutes and Centers

it m Eligibility
m |ntellectual Property Rights
E-mail questions to m Critical dates
MIH-BEAIDEniddk nik. goy
Sumimany

The Mational Institutes of Health (MIH) Roadmap is establishing a pilot program called the
FHIH-FAID Filot (Rapid Access to Interventional Development), similar to the Mational Cancer
Institute's (MCH BAID program, to make available, on a competitive basis, certain critical
resources needed far the development of new small molecule therapeutic adents. This
prodgram, part ofthe Translational Eesearch component of BEeendineering the Clinical
Fezearch Enterprizse, will use resources of MZI's Developmental Therapeuatics Program. The
semnvices provided will depend upon the stage of the project and the strength of the preliminany




What specific senvices are available for the pilot program?
The main tasks that are supported by the NIH-RAID Filot are as follows:

f m Synthesis in bulk of small molecules and oligonucleotides, chemical synthesis of
small peptides (GMP and non-GhP)

Scale-up production from [ab-scale to clinical-trials [0t scale

Development of analytical methods for bulk substances

[solation and purification of pharmacaologically active entities from natural sources
Cevelopment of pharmacology assays;

Conduct of pharmacology studies with a pre-determined assay

Cevelopment of suitable formulations

Fhysicochemical characterization of formulations developed, including tests of
stability, disintegration, dissolution, and lot-to-lat variatbility

Fange-finding initial toxicology

m [MD-directed toxicology, with correlative pharmacalogy and histopathalogy
Froduct development planning and advice in IMD preparation

\

The tasks necessary will wary from project to project. In some cases the MIH-RAID Pilot will
support only one or twa key steps for early stage preclinical efficacy testing; in other cases it
may be passible to provide assistance with most of the development tasks needed ta file an
MDD

The output of MIH-RAID activities, both products and infarmation, will be made fully available
to the originating investigatar for support of additional studies ar of an IMD application and
performance of clinical trials. Data and product will be transferred to the applicant under the
terms of an MIH Materials Transfer Agreement (see Intellectual Property below). Forthose
projects approved for production of a clinical hatch, the final vialed drog product will be
delivered in a single shipment; the MIH-RAID Pilot cannot distribute drug product in multiple
shipments ar an a per patient basis.
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Instituticnal Clinical and Translational Science Awards (EFA-RM-06-002} MIH released an RFA on October 12, 2004, soliciting
grant applications for Institutional Clinical and Translational Science Awards (CTSAS). The purpose of the STSA initiative, which
MCRR is leading on hehalf ofthe MIH Roadmap for Medical Research, is to assist institutions ta forge a uniguely transfarmative,
novel, and integrative academic home for Clinical and Translational Science that has the consolidated resources to: 1) captivate,
advance, and nurture a cadre afwell-trained multi- and inter-disciplinary investigators and research teams; 23 create an incubator
for innowvative research tools and information technaolagies, and 3 synergize multi-disciplinary and inter-disciplinan clinical and
translational research and researchers to catalze the application of newy knowledge and technigues to clinical practice at the
frant lines of patient care.

These new Clinical and Translational Science entities are expected to serve a5 a magnet that concentrates hasic, translational,
and clinical investigators, community clinicians, clinical practices, networks, professional societies, and industre to facilitate the
development of new professional interactions, programes, and research projects. Itis anticipated that these new institutional
arrandements, coupled with innovative advanced degree programes, will foster the nascent development of a new discipling of
Zlinical and Translational Science thatwill be much hroader and deeper than the classical and separate domains oftranslational
research and clinical investigation.

To ensure the successful establishment and long-term sustenance ofthese ground-breaking programes, itis important that the
developed program accrue significant institutional suppor, be granted status as a major administrative entity within the applicant
institution, and that the program director hawve authority, perhaps shared with other high-level institutional officials, over requisite
space, resources, facully appointments, protected time, and promotion.

MIH anticipates that many diverse models will be proposed for the fulfillment ofthese goals and welcomes applicants to develop
innovative programs that meet the needs of baoth the local institution and of the wider research community. Grant applications are
due on March 27, 2006 and awards are expected by September, 2006,
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