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OUR GOALS

To understand the complexities of integrated
cellular systems so that we can ultimately

instruct cell populations to develop into unified
functional machines

To educate a diverse generation of students
well-versed in the “new biology”

To inform and educate industry and the general
public of the enormous potential for biological
machines
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INTEGRATED CELLULAR SYSTEMS:
“BIOLOGICAL MACHINES”
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ACHIEVING OUR RESEARCH GOALS: A SERIES
OF ESSENTIAL STEPS

We need to understand:

now to control cell differentiation
poth Iin isolation and as part of a
population of cells

now cells communicate with their Modules
environment and neighboring cells
to develop coordinated behavior
(the modules of the machine)

Machines

how to assemble the modules to
produce functionality of the machine



PUTTING IT ALL TOGETHER.....

SOME EXEMPLARY BIOLOGICAL MACHINE

Organ mimics for drug
testing

Biological robots

Implantable systems for
drug sensing, synthesis
and release
Self-replicating
organisms for toxic
waste clean-up
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EDUCATIONAL GOALS AND PLANS

Educate the next generation of students in the “new biology”
Develop the fundamental basis for a new discipline

Some of the innovative components

A new approach to graduate education at the engineering/biology
interface (a new curriculum for a new discipline)

Teaching consortium

Summer schools (NSF GEM#)
Leverage other, existing programs

UIUC NIH Cancer Nanotechnology Training Center

New UIUC and GT IGERTs

MIT NIBIB Training Grant in BioSystems and Biomechanics
Several educational models to promote wide dissemination

Evaluation is essential

emsl



BRINGING DIVERSITY TO EBICS




BROAD DISSEMINATION OF EBICS MESSAGE
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The Cell as a Machine:
Mechano-, Controls, Systems Engineering

Teaching consortium

Approach to Cell/Molecular Biology

] / NSF Building, Arlington, Virginia
e Industrial ties December 20-21, 2007
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