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Synthetic Biology: Engineered Gene Networks
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Schematic Design of Genetic Toggle Switch
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Genetic Toggle Switch: Results
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Programmable Cells: Whole-Cell Biosensors
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Engineered Riboregulator: RNA Switch
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Synthetic Gene Networks that Count: RNA Switches
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Genetic Counter: Recombinase-Based Cascade of Memory Elements
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Programmable Kill Switch for Microbes
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Engineered Bacteriophage as Antibacterial Agents

Antibiotics Bacteriophage with /exA3

Modified T7 B T Lysis and phage *
bacteriophage %‘ -:s’-"'?i?:':"{.iét?-’ ‘*% ﬁﬂ-%.« release * ¥

+ Cellulase v, &
| SR ¥

ﬁ Infection of

7L i —
exp?sed cells i i
Dispersed \\ R~ £ P NA damage
biofilm \_/
a4 Cellulose q"“ﬁsl X SQd ' '
o © digestion ¥ N/ =
A % ¥ / ) E. colicellsin ¢ ¢
i — - — | biofilm matrix
€2 %ﬁf \_~ ' Enhanced
v P 7 Cell Death

Intraperitoneal E. coli

Engineered

DspB-expressing D /
T7 phage 2
Cell lysis, phage and DspB 42 Continued — No freatment —_—
#i release, and biofilm dispersal L infection ‘
Initial » g@
infection S I N Q‘ &
. - DspB g, fna o |
Bacteriophage replication * e A
and DspB expression " -
-

—— No phage + oflox —— Record

—p  daily
1 h post-infection ¢ + oflox survival
IV treatment with: unmod

¢ +oflox __|
1exA3

TK Lu and JJ Collins, PNAS, 2007, 2009 BUEngineering



Engineered Mammalian Gene Switch: RNAI and Repressor Proteins
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Engineered Mammalian Gene Switch: Performance Characteristics
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Using the Genetic Switch to Control the Expression of DTA
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Synthetic Gene Networks: Applications Come of Age

Cell therapy, stem cells

Engineered gene circuits
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