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The Toxicology in the 215t Century (Tox21) Program

« [nitiated 2005 with NTP; made official
2008 w NTP, EPA; FDA added 2010

 ldentify patterns of compound-induced
biological response in order to:

» characterize toxicity/disease pathways

» facilitate cross-species extrapolation

National Center
for Advancing

Translational Sciences » model low-dose extrapolation

 Prioritize compounds for more
extensive toxicological evaluation

* Develop predictive models for
biological response in humans
FIL/A

£&), National Toxicology Program

— Department of Health and Human Services
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Tox21 Robot System: “Linda”
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Assays Screened in first epoch of the Tox21 Program

Endocrine disruption (e.g., AR, AhR,
aromatase, ER, ERR, CAR, FXR, RORI, Epigentics &
PPARr, PPARd, PR, RXR, VDR) Others, 5%

GPCR, 6%

Stress response pathways (e.g., AP-1, N
HSE, NFKkB, Nrf2/ARE, pH2AX, Hif-1/hypoxia, P¢Ve/oPmnal Baiss
ER stress, real time cytotoxicity/viability, —
mitochondrial membrane potential,
acetylcholinesterase)

Developmental pathway (e.g., retinol
signaling, hedgehog/Gli, SBE/Smad)

GPCR (e.g., thyroid stimulating hormone
receptor, TSHR and thyrotropin-releasing
hormone receptor, TRHR)

Epigenetics (e.g., HDAC) and others (e.g.,
luciferase assay) 85 Tox21 related scientific articles in 40 journals

37/85 First- or corresponding-author manuscripts
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New Tox21 Strategic and Operational Plan

1. Develop innovative test systems that better predict human toxicity

. Use of primary/iPSC-derived 2D cells, 3D cellular organoids, and in vivo
models (e.g., zebrafish)

Motor
Neuons

: Expanding technological capabilities

Conca
Newons

e High-content imaging assays

o 3D cellular models

. Assoays for molecular events in high priority adverse outcome pathways
(AOPs)

. Chemical-induced changes in the global transcriptome

N

Address key technical limitations of current in vitro test systems
L Retrofitting existing Tox21 HTS assays with metabolic capability

3. Curate and characterize legacy in vivo toxicity studies to serve as a resource
for interpreting Tox21 data

4, Develop framework for efficient validation of Tox21 approaches — ]

5. Refine and deploy in vitro methods for characterizing pharmacokinetics to
increase predictivity and reduce uncertainty




New Tox21 Organizational Structure

Anton Simeonov, NCATS
Richard Paules, NTP
Russell Thomas, EPA
Suzanne Fitzpatrick, FDA

Tox21 Management Team

o Retrofitting SKi dE i
AChE Inhibition o In and £ye Expansion of
Crc;Dsrsoni:;ner (NCATS) EXIS(tI:lrzlgA"?Ziays Toxicity pathway coverage

(NCATS)

Infrastructure
Teams
Anna Rossoshek, NCATS Ruili Huang, NCATS Menghang Xia, NCATS
Elizabeth Maull, NTP Suramya Waidyanatha, NTP Kristine Witt, NTP
Monica Linnenbrink, EPA Ann Richard, EPA

Keith Houck, EPA
Michael Santillo, FDA
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- BioCarta (-]
« KEGG

* NCI-Nature PID

* NetPath The NCATS BioPlanet - An Integrated
 Reactome Platform for Exploring the Universe

« Science Signaling of Cellular Signaling Pathways for

. WikiPathways Toxicology, Systems Biology, and

Chemical Genomics

Aull Muang'*, ivan Grishagw’, Yishong Wang', Tongan Zhao', Jon Greone’,
John C. Obonaiwe”, Deborah Nogan', Dac-Trung Nguyen’, Rajarsti Gufa', AT Jadhay’,
Noe) Southalt', Anton Simeonoy' and Christopher P. Austin
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NCATS Mission

To catalyze the generation of innovative methods and technologies
that will enhance the development, testing and implementation of
diagnostics and therapeutics across a wide range of human
diseases and conditions.

~
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NCATS Preclinical Programs to Accelerate Translation
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NCATS Clinical Programs to Accelerate Translation
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The Translational Science Spectrum
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https://ncats.nih.gov/translation/maps

The NCATS Assay Guidance Manual

 ASSAY GUIDANCE MANUAL

\ -

{

AGM is a compendium of validated analytical methodologies to
test drug-like molecules

46 Chapters and 1,338 Printed Pages

AGM is an eBOOK, dynamically updated regularly

Provides detailed rationales and protocols for translational
methodologies that are

o Robust
o Reproducible e e ]
. - CURRENT
o Consistent -3 Pl&?%%%ﬁ B szers Ph.D.
. : INMOLECULA lam, Ph.D.
o High throughput +/- automatable BIOLOGY e
o Biologically and translationally relevant = = | =



NCATS Division of Preclinical Innovation
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Chemical Probe/Lead Development: First-in-class GALK Inhibitors for Classic Galactosemia

e GALK as a drug target

a-D-galactose Deficiencies cause a-D-galactose

Galactosemias: Rare autosomal recessive disorders in
which the body cannot properly metabolize galactose

Type Il golaciosemio Type Il galoctasemia

j Mild phenatype

Classic Galactosemia - most common
Mild phenotype & severe of the galactosemias
(~1 in 30,000-60,000 births)

i .. Classi lacto i
S ot *  Results from GALT deficiency e e
Severo phonotype *  Lethal without dietary galactose Severe phenotype
restriction

. Leads to mental deficits, ovarian
dysfunction
*  No current therapy

Type Il galactosemia . o
Type |l galactosemics (GALK deficient) do not suffer from

same clinical manifestations and long term problems
associated with Classic Galactosemia

Severe phenotype

Hypothesis: GALK inhibition will phenocopy Type Il
Galactosemia in Classic Galactosemics, leading to
milder, more easily manageable disease

e GALK high-throughput inhibitor screen

Screened 350,000+ compounds Performed med chem on Further refinement to
for human GALK inhibition top active scaffolds improve ADME/PK
=i ADME: In vivo PK:
w Hit Kin. Sol: 64 ug/mL 47 mg/kg, IP
UNIVERSITY OF UTAH RLMS t,,: >30 min ty,: 1.73 hr
seHOBEEMERICINE MLMS: 93% rem @ 15 min ~ Cmax: 226 uM
m National Center GALK IC5y: 7.6 uM GALK IC,: 330 nM AUC. . 28,358 h* ng/mL
for Advancing . . inf ’
Transiational Sciences SOIUb|I|ty: <1 ug/ml. SOIUb|I|ty: 64 ug/ml.



° Lead characterization & cellular activity

5% 3 - GALK1: 8300 (hame] W | & ¥o
| 8300 | 2.110{1)eS | 0.002512(1)

Response (RU)

Raw GALK1 signal

SPR demonstrating high affinity Human GALK co crystal CETSA demonstrating on target
GALK binding of lead w/ lead binding of GALK in cells

WT vs mutant mouse

e Patient cell activity and upcoming in vivo models

GalT-gene trapped mice

16 4
g 14 4 ] .o
12 4 49
10 - Class
E 1.0= ~ Wt
ﬁ 8 4 . @GK
6 4 09~ '.
3 2 1 . S —
0 i S U == l e T8 Y :
Compenrt ub 0 10 20 40 T
Primary Patient Cell Data ik e— ' _
Compounds very effectively lower gal-1-p levels in Classic i %
Galactosemia primary patient fibroblasts with no galactose Ratio of non-galactosylated IgG (GO) to mono-
challenge (clinically relevant assay) galactosylated IgG (G1) in wild type (red boxes)
Natioial Cirner @ vs GalT-gene trapped (GalT-“knockout”) (GK,
for Advancing Vi .
m) Translational Sciences P T P e blue boxes) mice




Medicinal chemistry lead optimization
Evaluation of functional activity, potency,

Therapeutics for Rare and

pharmacokinetics (PK), pharmacodynamics (PD), and Neg lected Diseases Prog ram
efficacy
Biomarker development Collaborations to cross the Valley of Death

Definition and optimization of dose and schedule for
in vivo activity

Development and implementation of pharmacological
assays

Chemical and biologics process research and
development

Manufacturing of bulk substance (GMP and non-GMP)
Development of suitable formulations

Development of analytical methods

Production and stability studies of dosage forms

Range-finding initial toxicity

Investigational New Drug (IND)-directed toxicology,
with correlative pharmacology and histopathology
Planning of clinical trials (Phase 1 and/or Phase 2)
Regulatory and IND filing support

Natural history and patient-finding studies



Innovation in assay models

2D Spheroids Organoids Printed Tissues Organ-on-a-chip

Natiorna Corter
for Advancing
Tronsiational Sclencos




How to generate specific cell types from iPSCs?

? ?

Somatic Cell iPS Cell Lineage-Specific  Progenitor Somaticcell ~ Somatic cell
Stem Cell (immature) (mature)

Pluripotent Differentiated

Feeder-Free
Monolayer
Controlled
Rapid & Scalable
Highly Pure
| Amenable for Drug Screening
NIH ) S i Cellular Diversity of Organs



Goals of the NCATS Stem Cell Translation Laboratory

1. Establish QC standards to define pluripotency and differentiated
cell types

2. Develop methods to assess heterogeneity in IPSC-derived cells
using multi-omics technologies (bulk culture & single cell level)

3. Develop standardized methods to produce mature cells meeting
the QC standards above

4. Discover, validate, and disseminate small molecule reagents

to replace expensive recombinant proteins, xenogeneic material,
and undefined media components in cell differentiation protocols

F Natonal Centor
i o Adtvancing
"—,\ Transiational Solencoes



Human Sensory Neurons Derived From iPSCs
Under Defined Conditions

8 TUJ1/ISL1/SOX10 ATAN TUJ1/BRN3A/SOX10 |




3D Bio-Printing Projects

Engineered Blood Retina Barrier with ———
iPSC-RPE and iPSC-endothelial cells

LT T 1 J
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Microphysiological Systems Program 1.0
“Tissue Chips for Drug Screening”

AstraZeneca
@ m Platform and cell Functional Validation, training set
i resources of compounds, multi-organ
of Health development integration
@
GlaxoSmithKline ‘ \ AN AN \ ™, \
2012713 J 2013 1455222014 155022015165 2016"1 /"

INTERNATIONAL CONSORTIUM fo

INNOVATION ¢ QUALITY

= PHARMACEUTICAL DEVELOPMENT

$75 M over 5 years — cell source, platform development,
validation and integration (NCATS, CF, NIBIB, NIEHS,
NICHD, ORWH, NCI)

$75 M over 5 years - development

of 10-organ platforms Publications: over 600 original and review articles
published in top tier journals, including Nature
“*FDA provides insight and expertise Medicine, Nature Communications, Nature Materials,

throughout the program PNAS, Science, Science Translational Medicine, etc.

Phased award and milestone-driven 4 NIH ) Y




NI

National Center
for Advancing

Translabional Sciences

Microfluidic cell culture
devices

Created with microchip
manufacturing methods

Contains continuously
perfused chambers

Seeded by human
derived cells

Cytoarchitecture
mimics tissue and
organ level physiology

High resolution,

real time imaging and
in vitro analysis of
biochemical, genetic
and metabolic activities



Vitro

Microphysiological Systems: /n

Mimics of Human Organ Function
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Tissue Chip Program 2.0
Validation Centers

MIT 3) Industrial
Murat Cirit, PI * Use by industry and regulatory P\dOp,‘\ \10\\0(\
agenc-ies comm
* Proprietary set of compounds —
¢ CRO-type environment - NCATS 3 Ds
2) Analytical —  Disseminate
Independent:
robustness INTERNATIONAL CONSORTIUM

INNOVATION &€ QUALITY

= PHARMACEUTICAL DEVELOPMENT

reproducibility, rigor
e Validation set of

TEX-VAL compounds
lvan Rusyn, PI « TCTesting Centers

— Demonstrate

1) Physiological

Organ function and

structure
e Training set of
compounds =~ T Develop
* TCdevelopers
National Center Comput Struct Biotechnol J.( 2016) 14: 207-210.
for Advancing
Translational Sciences M P S Datab ase . . . .
https://ncats.nih.gov/tissuechip/projects/centers

Mark Schurdak, PI



https://ncats.nih.gov/tissuechip/projects/centers

Danielle Benoit, Lisa Delouise, Catherine Ovitt, U Rochester
Radiation-induced xerostomia

ventricular tachycardia, arrhythmogenic
cardiomyopathy

Steven George, David Curiel, Stacey Rentschler,
UC Davis and WashU atrial fibrillation

NIH Tissue Chips 2.0: Disease Modeling and Efficacy Testing

Clive Svendsen, Cedars-Sinai

ALS; Parkinson’s Disease

Aaron Bowman, Kevin Ess, John Wikswo,

Vanderbilt U

tuberous sclerosis complex (TSC) epilepsy,

A DEPDC5-associated epilepsy, & associated

Kevin Kit Parker, William Pu, Harvard U _ . cardiacd nction

Barth syndrome, catecholaminergic polymorphic ! Gordana Vunjak-Novakovic, Columbia U
£ Dox induced cardiomyopathy; multi-

system pathologies involving heart,

liver, skin, bone and vasculature

Kam Leong, Columbia U
Proteus Syndrome and DiGeorge Syndrome

Donald Ingber, Harvard U
influenza infection, COPD

Jonathan Himmelfarb, U Washington
apolipoprotein L1 mediated kidney
disease, drug induced and host-
pathogen interaction induced renal
thrombotic microangiopathies

Teresa Woodruff, Northwestern U
Polycystic Ovarian Syndrome
George Truskey, Duke U

rheumatoid arthritis, atherosclerosis

Joseph Vincent Bonventre, Luke Lee,
Brigham and Women’s autosomal
dominant/recessive models of
polycystic kidney disease, Focal
segmental glomerulosclerosis

Christopher Hughes, UC Irvine

\
Hereditary hemorrhagic telangiectasia, /{ ‘

Port Wine stain, Sturge-Weber syndrome L

Rocky Tuan, U Pittsburgh
Osteoarthritis, inflammatory arthritis,
adipose-mediated diabetic joint
complications

Type-2 Diabetes Mellitus

Willenbring, UC Berkeley - Pancreatic islet, liver, adipose

islet and intestine

* Andreas Stahl, Kevin Healy, Matthias Hebrok, Edward Hsiao, Holger

* Lansing Taylor, U Pittsburgh — Vascularized liver and pancreatic islets
* James Wells, Moo-Yeal Lee, Cincinnati Children’s Hospital -

> . :
NCATS, NHLBI, NIAMS, NIBIB, NICHD, NIDCR, NIDDK, NIEHS, NINDS, ORWH -“M(C m)

National Comer
for Advancing
Transiational Sclences

Liver, pancreatic



Chips in Space U
Launch dates to date: December 5, 2018 (SpaceX CRS-16) y ﬁ% &
May 4, 2019 (SpaceX CRS-17) s €9} 7

* Biomedical research using tissue chips aboard
the International Space Station

* Opportunities to study the effects of a micro-
gravity environment on the human body re
muscle deterioration osteoporosis, cardio-
pulmonary function, and immune deficiency.

 Studies under reduced gravity will contribute to
our understanding of the process of aging and
could reveal molecular targets that can slow
that process.



NCATS Improving Health Through Smarter Science

A Specialized Platform for Innovative
Research Exploration (ASPIRE)
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Defining biologically active chemical space:
A key translational challenge

* 95% of human diseases have no regulatorily approved treatment
 90% of biological space (“targets”) is currently undrugged

« Vast chemical space: 10%° potential “drug-like” small molecules
» Only 107 of these have been made in the entire history of synthetic chemistry

« Current approach to exploring chemical space is inefficient

Translational Sciences

Mullard A. Nature, 2017 Sep 26; 549 (7673): 445-447.



ASPIRE Work Flow

~"l'l'\-erape.utic & Molecule Design:
Molecular Hypothesis Al/Machine Learning

Research Data
: Repository ¢
Automated Biological Automated Chemical
Testtngqﬂgdules _ Synthesis Modules

Purification, Analytical
Chemistry & Compound
Management

NIH )

National Center
for Advancing
Translational Sciences

Figure by Kyle Brimacombe, NIH/NCATS
[Sittampalam, G. S. et al, NRDD, 2019]
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With increasing understanding of the molecular bavis of
disease in the last 30 ywars, 3 major roadblock to timely
tramlation into new therapies has boen the imabslity
to efliclently Mentify mew areas of bealogically active
sinall-molecule chensical space’. Ideally, new chemical
pevbes and drug beads thar sebectively modulase disease
targets and pathways would be prodeced rapidly snd
Inespensively, hut despite somse progross In the past
decade , the fundamental challenge of explorng chemt

ctl aprace 8o define new blokogy remaben laepely unsolved
Recently, however, advances in chemistry autama

tion and machioe learmingfartificial imeliagence (A1)

have eaised the prospect of theds ketegration with high

throughput biological screening, wesay autoenatyon eng

neering and informatios o ensble dramatically more
effective, even unsupervised. exploration of hokogically
sciive chenmical space.

Challenges in chomical space axploration
Bor 1 sioophest terms, the goal seems straightforwand
o define the set of small - molecule chemical structuses
needed 10 modulate all blological targets. However
the vast pumber of chemical structures in drug ke
cheenical space (< 10%), and the smaller but stdll subs
stantial number of biologhcal targets in human and
pathogen bological space (< 107), has madde progress
on this probles pasnfully sow. Currestly, only < ¥ of
ological space s drageed aml & fartber < 7% s tracta
e via small. molecule probes’, while the percentage
of drug like chemical space that has been synthestzed
o ks ule

The effiont to define biclogically active chemical space
Iimvalves fimsr makn daciplines: bology, cherminry, infor
isatios and engeneering. In the bt three decades, auto
teation and paralielization have radsally mproved the
efficiency of bological testing, informatios salysis and
mpeweeriog, High-throughpot soreening (HTS) techno
logles have dramatically tncrensed the prodestivity of
e Brench blotogiet such that millions of deta potsts can
be acquired (s a single day. Advances in the capabulities
peecision and rubustmess of engineering wehnologies of

COMMENT

Mapping biologically active chemical
space to accelerate drug discovery

G. Sitta Sittampalam *, Dobeila D. Rudnicki, Danllo A. Tagle, Anton Simeonoy

A specialized platform for innavative research exploration — ASPIRE — i preclinical drug
discovery could help study unexploted biologlcally sctive chemical space through ntegrating
automated synthetic chemistry, igh-throughput biclogy and artificial imelligeace rechnologies,

the micro- and macro devel have alao enabled iscreas
mgly suwnnomous physiologically refevant baalogical
screuning sywets, And remaekable advances in compun
bng power and data analysis algorithens have lacreased
the ability 1o analyse data by erders of magnitode in
uantity and quality. These capacities have, in turn,
alloweil the development of data driven principies of
Ilological fuss tun

By contrast, the technologles, throaghput and
resch of syodhetic chemintty have remaited redatvely
unchanged over the last several decades, with com
binstorial chenvistey, microwsve synthesis and other
technologies having enly bmited overall isnpact on the
elficiency of chembary o explare new chemical space
(Supplementary Fig 1), Chemastry has only recently
begun adopting autnmation and Al techaologies o
factltme exasting chemistries, reaction optimization
and nanoscale synthests aind libeary generation , and
the general practice of chemacal symthests remaing
latgely urtisanal, with symhetic throughput of noved
bioactive chemicals improved ot best by tenfiold over
the laat cemmury, This disparute evodution of the biology
and chemiatry fiekds now limits the abdity to generate
mavel chembcal probes’, pharmacological tenls amd
wbruags s mundulate undrugged beodogical space. anad thas
comiributes t tramdational resenrch inefficlency

Machioe learniog and other Al technodogles are
increasing mn wse and sophistication, amd they learn,
liderprvt and prodict outcomes hased on vast amounts
of data in applications sech as facial recogmition and
riverloss vehickes. Simiar sechnologies applied e lange
peoamic, proteomic and cimical data sets are making
i roads inte biamedical sciences. Furthermone, the
development of tehnodogies to imtegrate machine
learning with automated chemical synthesis s ot
resstly being funded by the vl wl '

' " Ag y he *M 1 which

is using both batch and thow chemistry for synthesis of
e -demand pharmaceaticals n milinary Geld opers
tions. The convergence of nascent sstomated chemd
wal synthesis technologion, hgh -thsoughpu hiokogic s

VOLUME 14 FERRUARY J019 83

‘ASPIRE aims to address two challenges of the current
era in biomedical research: to harness new technologies
to accelerate understanding of living systems and to fulfill
the promise of science to improve the lives of the many
patients with untreatable or poorly treatable diseases.

Much like other types of space exploration, ASPIRE is an
ambitious vision that we hope will spawn new
technologies, excite a generation of aspiring scientists
and produce solutions to heretofore intractable
challenges in science and medicine.”



NCATS Improving Health Through Smarter Science

The NCATS Biomedical Data Translator Program

Revealing new connections among existing data

Research
Opportunity

Intervention Disease
Development Classification

Discovery

F 4 National Center
| for Advancing
- = Translational Sciences



~ BuiBewy jeapaiy
,_ awoIpuAg g aseasiq
- ejeq qeT

) suswivadsolg

(%)
= o]
el
(401
©
=
(40
-
V8]

Figure courtesy of Julie McMurry & Chris Chute

Algorithms

SKessy Jejnaajopy
S|9poj\ en|89

Ontologies

\.__o_“a___s_m Je[N23[OIN
7~ buijapoyy Jejnasjoly
~ skemyied o1j0qEION

1 SOIW03)0id

SOILLOUAY

Tools

—
M
(@
7))
D

©
O

+—
-
qv)
-
)
)

(-
@)
&
7p)
qv)

e
O
)

e
.
@)

=
7p)
(7))
@)
| _—

O

National Center
for Advi 9

Translabional Sciences



.4;;

Ty
-33

@J 0 @ THE c Inst|tuée fi)r < &’
OHNS HOPKINS
SCHOOL of MEDICINE | SCRIPPS ”)’[S(tems IO Ogy
RESEARCH
&2 COLUMBIA UNIVERSITY INSTITUTES .
IN THE CITY OF NEW YORK AR UC San DlegO

SCHOOL ot MEEDICINE

e
» A
' ]]
INSTITUTE FOR RESEARCH m \ Frrrrrnnrrfs |
N0 ces I /Q Jude Children's

BERKELEY LAB Rcseduh Hospltal

Université

de Montréal OHSU

Finding cures. Sanng tht!drrn

{}STI\R MAYO , THE UNIVERSITY
informatics CLINIC nTI of NORTH CAROLINA
S i A at CHAPEL HILL
The Jackson \
Laboratory D> Maastricht
fllllal'(?ll'll 107 ’1:“\:(1 ’l: th 'S ﬂ U n Ive rs Ity

The Broad Institute of MIT and Harvard




Meseurchw  —b  Comboler 4> Keowhege Sewroes

&= AT
a °
. —
Blackboard/
Architecture
Meeting
= = . Hackathon
First Open Meeting/
Face-to-Face Adapt Knowledge Hackathon
: Sources to Interact
Meeting :
with Blackboard Hackathon
eeting Hackathon Hackathon

ReasoningiTooI

-Funds
FOA Released
Released CAN Iieview

Notice of Reasoning Tool Board Meeting
Awards Issued Initial Awards issued

e
:" National Cantor
L for Advancing
LS o
. Trarnnlational SBolencon
“orare




Volume 12, Issue 2
March 2019
Pages 85-85

CTS Clinical and
Translational Science

{ Open Acoess)

Editorial Open Access

Deconstructing the Translational Tower of Babel

Christopher P. Austin, Christine M. Colvis, Noel T. Southall

First published: 09 November 2018 | https://doi.org/10.1111/cts.12595

Cazzas Clia Thaead Sci (038912, 03; &

EDITORIAL

Deconstructing the Translational Tower of Babel

Christopher P. Austin®, Christine M. Colvis and Noel T Southall

A princgpal stumblmg block tn sranslataon (s S compartmen
talized satare of data—from beossadical sesearch, dusease
clasmfications, health recoedh, clinical trisds. and odverse
event repofte-—aczoa disesses and discaplines. These sules
mpede discovery of commonalities acroys duseases, and
Be distemct hnguages Qut each discphne waer impode the
cross-diciplne understanding that s required for efficient
remalation from besic 0 climcal 10 public health sciencn

By comirast, smagine 3 world i which researchers had
8wy 0 easily scoess and intecrelate these dats and lan-
guapes. Such a tocl would acceferate hypotheses about,
g which drugs bave the potential 10 treat disesmen, the
=ugart of exviconmental exposures on the oaset of Worsen-
wmg of dismase, what might be caunmg dliness m patsents for
whom ecutiag appeosches dave fiuled 10 idestify the cngin
of their symptoms, nd better wderstand the relationships
b rase and & Thas s the vasce of the
Biommedical Data Tranaimor: 10 tndge the current sympeons
Bused dugnosis of EGsease Witk roaearch-based solecelar
and cellular characterizabons Szough an mfonmatcs plat-
form Qut emables sterrogation of relahionstups acrous the
full spaceum of data types, from disepse mames clamscal
sp wd symptoms, 0 ongas ssd oell pathology, gencm
=4, a4 drog effects

When we commitied 30 this rszion 2016, we were well
aware of sts ambetious scope. We, therefore, designed the
program to be different in yutually every way from how
Natcaal Jastituses of Health (NIH) research geojecu are
typically competed, sopported, and managed, and have
taken sa exphizatly flexible and staged sppeoach to i
construction. For the last 24 moaths, the National Center
for Advanciag Translationsl Scsences (NCATS) has been
funding a feasibality assesmment phase of the Tranalatoc
focosed an sdentifying data sviegraticn sod inchisson bar-
ners and exploring infereatial oo predective models that
would provide sew innghts into biclogy, health, and &is
ease. It was assumed that we dad sot understand all re-
quarements or needed capabilities when we staried, and
the platform 4s beiag boslt = 20 agde way with fregseat
modifications dniven by dats from pressure testing using
sesearch questioms that have been defficalt to address
by other means. Operationally, the NCATS supports the
Tesoalator through & flexible resesrch auhorty called

Other Teamsactioms withm the Cester’s Cures Acceleration
Network. The flexibdity of Other Trassactices 80 expand,
coutract, add, discontinne, or modify sctivibes based ca
data as e grograsn o beclt Jas chaaged the usual ways
that we, a5 funders, mteract with research tesms and
they tnteract wirh each other Thas 100 Was a3 expersment
could we eatice over a dozes high.performing research
teamz from diverse Dackprouads (0 become fully miscibie
with each other and with us to make the Transiator vesion
possible” At the end of B feasibality phase, the NCATS
will assess whether the strentsfic, cperabional, and caltural
experiments have besn soccessfnl encugh to warrant
fampesz up to build a fully fesctsonal Trasslstor that finds
and commects axisting data, provides previously smknoen
Hracgits (oo d: and possedl aad 13 able
tv make inferemces and predicboss even when data are
missng The early resnlts are tn, aad they are escouragiog
25 you will read @ the articles from the imvestigators

Two hunded years ago, chemsats crealad & comipwe-
bensive emumeration of the elements and systematic re-
Istimabape mnong thes This Pertodic Table trunsformed
chemistry by placing & ca farm sceennfic footing. We eavision
the Tranalator dsog the same for translstionsl sciscce

Fundng.  No fundeag was recerved for tha wok

Coufhct of nterest.  The authors deciared a0 compening setereats
for this work.

L T Biomedxal Dats Tramistec Cossartszn Trward s axtrarial Stamecical dats traes-
tatzz Clm Tramad Sci 12, 84-09 (201%)

2 Tha Siemadical Duts Trasalater Copsertrom The Siccondic sl Dats Tramulawe propas
comcaptiss, cultpe, and comzramey. Clia Trasad Sox 119454 (201X,

[Comecticn updmed ont November 23, 2018, afber mitzal on-

line publicaticn: Refereace section has been spdated |

Published 2015 This srticle & & US Goverssent
work and is w the publsc domaen 0 the USA. This s
an open acoess artcle under the termy of the Creative
Commons Attnbation-NonCommercial License, whach
permsts wee, distribution and reprodsction m any me
diue, provided the ongsanl work (s propeddy cited aad
12 not uzed for commercal purposes.
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