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Overview of System Engineering Module
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Roadmap for System Engineering Module

Day Jlab_____Jlectwre |

1 Testing v1.0 System Eng: Bact. Photography
2 Measuring Two Component Signaling

3 Tools Synthetic Biology + Genetics

4 Journal Club Office hour/Journal Club

5 Re-tune Tools for examining the C-dog
6 v2.0 Analysis at the DNA level

7 v2.0 Analysis at the protein level

8 Journal Club Group Meeting/Journal Club

What is the

best way to
describe cells?

A cell as an input:output machine
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Cells as Input:Output Machines

INPUT
Yummy food

Toxin

Growth factor
Quorum sensing
Damaged DNA

with multiple
signals to process
at once

OUTPUT
Swim
Swim, die, repair
Divide
Work together
DNA repair




Cells as processing machines

Reduce the problem

- Glucose, + Lactose

[ Galactose

.
NN o, o
Nl OH /0«
o )
o dron

Glucose

Bacterial Photography as input:output machine

v
4”:

Light Sensing
Device

Color Generating
Device

Input = photons Output = color
1 (= cells are in the light) 0
0 (= cells are in the dark) 1

Abstracted View of Bacterial Photography

Lnput = X

| Photons | Color MM Inputx | Outputy |
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Abstracted View of Bacterial Photography
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Color Generating
Device

B-gal activity reflected with
indicator compounds
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Sensor/Responder Pair

2CS system
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Summary

Cells as processors of
information

Reductionist view
e.g lac operon

Bacterial photography
abstraction
f3-gal measurement
light sensing
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