
.ŀŎǘŜǊƛŀƭ wŜƭŀȅ wŀŎŜ Ψлф

An illustration of a cell-to-cell 
communication device

The TUDelft iGEM team presents:

Calin, Daniel, Saeed, Sriram, Tim and Tim



.ŀŎǘŜǊƛŀƭ wŜƭŀȅ wŀŎŜ Ψлф
Cell-to-cell communication

2|24

The TUDelftiGEMteam



.ŀŎǘŜǊƛŀƭ wŜƭŀȅ wŀŎŜ Ψлф
Cell-to-cell communication

3|24

Cell-to-cell communication

ωPrinciples of cellular communication

ωPropagation of a set of instructions

ωBacterial relay race

ωConjugation system

ωSelf-destructive plasmid

ωTime-delay device

ωQuorum sensing is limited to binary signals
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Self-destruction

Time-delay

Ethics
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System Overview
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http://2009.igem.org/Team:TUDelft
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Conjugation

ωStop entry exclusion

ωKnockout trbK

ωStop conjugative transfer of 
helper plasmid

ωKnockout oriTR

ωAddress lethal zygosis

ωKnockout trbC

ω˂ -red knockouts
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Conjugation

Conjugation testing plasmidsOverview
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Conjugation

Entry exclusion expression blocks incoming transfersOverview
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Modeling
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Modeling

Two modes of propagation

1. Conjugation

Å 8 to 20 ɛm / hr

2. Cell division

Å > 20 ɛm / hr
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Self-destructive plasmid

ωIPTG inducible destruction

ωI-SceIhoming endonuclease

ω30 bp cut site

ωInduction stops GFP expression
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Self-destructive plasmid

ωCut site biobricked

ωSuccessful assembly

ωIn vivo testing unsuccessful

ωUndocumented 

degradation tag
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Time-delay device

ωTwo approaches:

ωsynthetic transcriptional cascade

ωbiosynthetic AND gate
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Time-delay device

Two level negative cascade
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Modeling the Time-delay

ωStability

ωSensitivity

ωDesign 
Recommendations

too short

infinite delay

AWESOME!
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Time-delay device

ÅPlasmids assembled successfully

ÅTunable delay for future teams

ÅDelay time agrees with predicted value
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Time-delay device

Key

Lock
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Issues in synthetic biology

~ Building 

~ Reductionism
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Concepts of life

Time

LIFE

traditional

LIFE??

scientific
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Reductionism Bottom up

Understanding? Building?

Questions

Concepts

Process
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