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Genomes to Life

e (Genomics and 21st Century

Biology: Achieving a fundamental,
comprehensive, and systematic
understanding of Life

— Comprehensive Strategy

— High Throughput

— Data Intensive

— Genomics - Expression (Cis-
acting + transcription) -
Proteomics - Complexes -

Pathways - Networks - Processes
- Cells - Communities and

‘Organisms
7 COMPUTING!
“The Killer APP!!”



Genomes to Life

* The Microbial Cell Project
— From Genomes to Cells
— First Installment on GTL

— Comprehensive View of Biology
on Targeted Systems of
Importance to DOE

— End Goal of Modeling Realistic
Simple Cell

— Intellectual Litmus Test of GTL
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THE MOLECULAR MACHIMNES OF LIFE

* Manitor
profcomes and
1r-nn1.-:r|plc il e

* Diiscover Mo
reperioine of
complaxos and
spatial and
temporal
localization

* Characherize
profein-profein
inter faces

* Elycidabe
pﬁﬂ':wu:ﬁ ang
ek

* Meawre ool
hurctians,
Companents, ang
activities

goal 1

v

Protein complexes » Develop

and machines

v

Proteome and
profein complex
dynamics

v

Integration inteo
pathways and
cell procosses

v

Proteome
I:CII'I'I.PD!.;HCII‘I and
sirudture as a
funchion of
eallular
condifions

profeome and
ronsor :ph;lmt
bizinfarmatics
ord dufchases

* Anclyze and

* Model and

dota o
QErive COIMEAaXEs
with links & 3D
siruchurs dofa

mine

Informatics,
Computation,
Theory

gevelop thoory
for assembling
COMTIERE DS

* Aroiyze

pathwoys and
l‘:l.'-‘-'\-u-'!'l.a-

* Model and

& |

sirrialeshe
i .
machines in
h
pathways

iegrane pﬂﬁ'rwu;.r
et with

XA KON,

4 |'|u|ir'E. and
cell Function data



CHARACTERIIE GENE REGULATORY NETWORKS
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OF COMPLEX MICROBIA

LCOMMUNITIES

THEIR

NATURAL ENYIRONMENTS AT THE MOLECULAR LEYEL
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CAPAEBILITIES TO ADVANCE UNDERSTANDING OF COMPLEX
BIOLOGICAL SYSTEMS AND PREDICT THEIR EEHAYIOR
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Assemble and annotate genomes
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Anuhrze prof‘einrexpressinn and prn‘rein-cnmp|ex data

v
Derive and model metabolic pathways
and rﬂguluh;:rr networks

v
Model micrebial cell functions
IMicrobial Call Project)

v
Meadel and simulate micrebial community actions
[Micrebial Cell Project)
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* Databases and data integration

* High-performance computing tools

* Modeling and simulafion codes and theory

# Visualization ond user interfaces




