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Ground-up Genetic or Cellular Engineering

We add DNA sequences into well-characterized
model organisms to understand biological behavior
and construct useful organisms

Putting the Engineering into Genetic Engineering
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Protein Engineering
Promoter Engineering The New Frontier
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Therapeutic Chassis

1. Highly susceptible to the 2. Lipids evoke strong immune
Immune system response
Add protective capsule Alter lipopolysaccharide structure

» Defined, characterized system

* Non-pathogenic

3. Adherent to cell surfaces, such 4. Unrestricted growth

as endothelium and RBCs Introduce auxotrophy
Remove fimbriae




Therapeutic Chassis

Insertion: K1 capsule cluster
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In vitro characterization

K1E Phage: fully susceptible

T4 Phage: partially susceptible



Therapeutic Chassis

Deletion: tonB
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The Target System
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The Invasion Device

Cancer Cell
Invasion of Cancer Cells
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The Invasion Device
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The Target System
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Artificial Blood Substitutes

Red Glood CE"E; (RBCs) @ Perflourocarbons (PFCs)
(7 microns - e 0.2 mi
The Need Hemoglobin-Based BRI
Oxygen Carriers (HBOCs)
» Universally compatible (0.08 - 0.1 microns) ©2006 HowStuffWorks

» Disease-free

* Inexpensive

* Ability to be stored for a prolonged period
» Rapid production in emergency situations



Bactoblood Devices




Bactoblood
Culture

Lyophilized
Bactoblood

k
L]
s |
e |
-.;l.l-ll

L]

http://parts.mit.edu/igemO7/index.php/Berkeley UC



Why do we do this?

Therapeutic bacteria represent a “grand goal” that
challenges the conceptual and experiment toolkit for
synthetic biology

Identify the foundational limitations to making systems
on the level of complexity of natural organisms

Demonstrates how complex biological activities can be
reduced to simpler engineering tasks

Building the foundation for an engineering discipline
for biological therapeutics based on modularity,
standardization, and engineering for safety
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