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Overview

Motivation:
Bacterial Thermometer
Temperature Sensor

Picking Promoters:
Background: Heat and Cold Shock response
Experiment Design
The Big List

New Circuit “Parts”:
3 cold sensing promoters
Inverter to make heat sensing circuit

What we learned
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(El-Samad et al., 2005; Kornitzer et al., 1991) (Xia et al., 2002; Thieringer et al., 1998; Goldstein, et al., 1990)
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Promoter Strategy
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— Reduces growth rate dependence
— Response is at “steady-state”



Candidate heat and cold shock promoters

Mostly microarray based
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Promoter problems:

= | - No response
—> | - Toxicity
- Growth phase dependence
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Cold-shock 1 (hybB promoter)
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Cold-shock 2 (ansB promoter)
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Cold-shock 3 (cspA* promoter)
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Inverter: A potential heat-shock promoter

Notl  Miul /‘\ BamHI

—

Piybe | TetR T1 P et GFP

A BBa_ Q04510
tetR BBa Q04400

MIT Registry of Standard Biological Parts
(Weiss, PNAS, 2002)

100
500
80
400
] : 37
” De-bugging 4 300
g/mL 30
- Tic . 200
20 4 100
I:I LN IR AL "I""|k' LI L) O
10 100 1000 0.1 1 10 100

[aTc] (ng/mL)

Fluorescence (au)

(ne) aosuaasalon|H



Modifying the Ribosome Binding Site

RES-1: TCACACAGGRAACCGATTCaATe SUWONG  BBRa B0031 0.07 (weak)

RBE-2:  TCACACAGGAAAGGCCTCGATG BBa_B0032 0.3 (medium)

RBE-3: TCACACAGGACGGCCGGATS weak BBa_B0033 0.01 (weakes?)
Ron Weiss, 2001 Registry of Standard Parts
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Inverter (Heat Shock) Results
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Problems we encountered

Promoters have multiple activators

Oxygen

pH/ Environment C

E.ment A Glucose

Environment B
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 Specificity can be achieved by integrating
multiple sources of non-specific information

* Need to combine cell-based sensors with
genetic circuits
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CINPUT.

» Use transfer function to predict how
multiple genetic parts will perform in series

Problems we encountered

Wiring together parts is difficult!
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Problems we encountered

(protein production rate)
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