
MODELLING PREDICTIONS FOR SENSORS
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Corrected GFP Fluorescence at OD 
600 nm = 0.45 

EXTRA: Interlab study
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PHENOL SENSORS:

TWO GENETIC CIRCUITS IN THE MICROBIOTE

POLICY & PRACTICES

Detecting chemical industrial wastes in endangered biotopes.

Transformation of a newchassis

Improvementof phenol sensor

Characterization of a new chassis (phenotype+genotype)

Model of thesponge ability to optimize sensing

Model of phenol sensors activities

RNASEQ:

PCB SENSOR:

3) ELECTROPORATION-READY

Construction:

Characterization:

Construction:

PHENOL : (Kappa: Stochastic Rule-based modelling)
• Reflection: Synbio wants to be the engineering of biology, but is

inelegant and unpredictable. Kludges are inherent to the creative
process,nomatterhowclosetoengineering itgets..

Wecharacterized the3requestedconstructions, andadded 5 extras.

Common assumptions:
• Constitutive DmpRproduction
• Induction of GFP production by 

hexamerefixation to promoter
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OVERVIEW: OUR ENVIRONMENT? A DISASTER!
14x109 tons of litter/year

DANGER for 2 M species, ~25% of all species, INCLUDING US !   

70% industrial
waste end up in 
the ocean.

FOCUS:

AIM:

SOLUTION: A real-time in situ biosensor based on the combination of a Biofilter,
a sponge, and a biosensor, a genetically modified sponge microbiote

5of themost chemicals in water

PCB, Phenol, Cadmium, Lead and Nitrite.

THE VIRTUAL SPONGE
Sponges canfilter 1200 times theirvolume per day

BUT: Internal Quantity of compound VS External Concentration ? 
GEOMETRY:

Approximation of the compound 
accumulation effect caused by geometry

A constitutively-expressed DmpR will bind to
P0 to promote sfGFP expression, only when
DmpR binds to phenol.

Two versions: BBa_1413001 & BBa_1413002 with a stronger RBS.

RNAseq data of Pseudomonas fluorescens A506 are available to the iGEM community on demand to help teams find new sensors.

The strongest RBS => 2.5 times stronger signal
for 1mM phenol than the weakest one. 1µM
Phenol signal is conserved in both BioBrick.

The strongest RBS => lower induction ratio for
1µM and 1mM Phenol. Due to leakiness
induced by the stronger RBS.

To complement SACLAY 2013, we split their construct
in 3 Biobricks, BBa_1413021,1413023and 1413024.

TECAN measurement of
fluorescence, 11h growth,
37 C°, M9 media (0,4%
glucose). The values were
obtained by subtracting
raw fluorescence values of
bacteria exposed to phenol
by fluorescence of media
(M9) then dividing by
corresponding OD600.

Best Signal Strength : BBa_1413002

Best Sensitivity : BBa_1413001
TECAN measurement of
fluorescence, 11h growth, 37
C°, M9 media (0,4% glucose).
Induction ratio was obtained
by dividing the fluorescence
intensity of bacteria exposed
to phenol by their basal
fluorescence intensity (no
phenol added).

Acknowledgement:Team:

A NEW CHASSIS : Pseudovibrio denitrificans

2) SELECTIVITY

4) A DNA ENGINEERING TOOL: TRANSPOSONS

1) GROWTH

Concept: Proof:

5) GENOME ASSEMBLY

OD 600  nm of a culture i n Marine  Broth,  for  24 hours growth
at 30 C°.  Measured in a 96 wellsplate shaker.

Example: ∆OD between the start and end was measured for a 24 hours
growthat30C°inLiquideM9+3%NaCl.T+(green)E.coli+KanR,T-(red)E.coli.
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A 5-step process to turn an unknown bacteria into an iGEM chassis:

Tn10/IS10 is a non-
replicative cut-and-
paste mechanism. A
transposon (orange)
is cut by TN10 at its
ends (IS10) and is
paste randomly at
another locus.

A Kanamycin resistance gene was
flanked by IS10 and inserted
randomly in P.denitrificans genome.

A: PCR using primers amplifying kanR cassette. B: PCR
using primers amplifying a specific sequence of P.
denitrificans. C: Control of P. denitrificans specific primers.

CFU measured after 24 hours growthat 30 C°on Marine  Broth+ Agar plate.

Schematic
view of a
plasmid to
genome
transfer.

A B C

10 hoursgrowthbeforeplateau.
1,8kV in 1 mm cuve, after5 sorbitol washes.

ACHIEVEMENTS:

• Evaluation: Low risk of genetic pollution if release ofP. denitrificans in
the sea: lower fitness than wild type => Time-scalable colonization.
Still creationofaphysical containment: SpongeBox.

• Discussion: The ethical issues raised by the modification of an animal's microbiome and its
useasbioremediationtool.

2 MODELS:

RESULTS:

Strategy

Φ::inflowofwater
Φ:compoundquantity
D:diffusioncoefficient

RESULTS

-Nitrate/Nitrite 
reduction
- Mercury reduction
- Cadmium resistance
- Copper homeostasis
- Antibiotic resistance
(Amp&Tet)
-Phenol degradation
-Exogen DNA 
digestionDevelopmentof a new transposase system
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247 contigs were obtained and 5444 cds were annotated.

thrown into Earth’s
water (a sphere of 
diameter 1400 km).

Model 1: 
fluxes 
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Model 2: 
2D Diffusion

- Model 1 : one phenol bind each DmpR dimere.
- Model 2  : one phenol bind an hexamere.

1

2

steady state, DmpR dimer binds
phenol and can't form an hexamere.
GFP production decline.

Model 2:

Green: Basic GFP production by hexamer binding. RED: Green
+  phenol degradation, with respect to genome annotation. 

Model 1:

2D-slice


