
Figure 6: In vivo characterization of sfGFP

expression by E. coli cells harbouring the 

expression cassettes of sfGFP-LVAtag under the 

control of several promoters + operators in pSB4K5 

backbone. The AimR was expressed on pSB3T5. 

An empty pSB3T5 served as negative control

AimR represses the GFP 

expression in constructions 

containing the composite 

promoter.

Figure 7: In vivo characterization of sfGFP expression by E. coli cells 

harbouring the expression cassettes of sfGFP-LVAtag under the control of 

several promoters + operators in pSB4K5 backbone in the presence of 

increasing concentrations of SAIRGA in the culturing medium supplemented 

or not with 1 mM L-Leucine or 0.1 mM of CaCl2. The AimR was expressed 

on pSB3T5. An empty pSB3T5 served as negative control.

The peptide slightly 

remove the repression 

effect of aimR.

Communication is Key

To have efficiency in

communication, it is better to have

“orthogonal” or unique words

that describe unique things. if the

language used to communicate has

limited vocabulary, or if the

individuals are not able to

understand the words, it’s hard to

have any meaningful conversation.

…can lead to cross-talk with 

other words already existing.

…with a larger vocabulary where words have 

unique meanings for unambiguous 

communication.

Using a non-

efficient communication 

system…

We develop an 

efficient communication 

system…

In this 

system, 

when a 

phage 

infects a 

bacterium…

…it start 

replicating and 

produces a 

peptide which 

is released in 

the outside. 

Then, it lyse 

the cell and 

looks for 

another one 

to infect.

If the peptide concentration is 

high in the newly infected cell, 

the phage enters the lysogenic 

phase.

We re-purpose 

the peptide 

based 

signalling 

system of 

Bacillus

bacteriophages
1

for application 

in E. coli.
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Future Applications

Biological engineering has turned bacteria into biosensors, nano-robots and production factories. As these applications are organised for higher-level tasks, multiple different bacteria will be needed 

to work in a consortium each with their own assigned sub-task. However, such division of labour can only be efficient if the bacteria can communicate with each other using unambiguous language. 

The aim of our project is to build a synthetic communication system with an expandable peptide vocabulary so that bacteria can send different and specific signals to communicate different things.

Results

Figure 1: SAIRGA production at 37°C by E. coli cells 

harbouring the various SAIRGA expression plasmids. The 

negative control has been performed with an empty pSB1C3

The SAIRGA peptide is 

produced and secreted 

when associated with the 

OmpA secretion tag.

Figure 8: Protein structure prediction. Comparing different in silico 

protein structure prediction tools. Protein structures visualized by 

“UCSF Chimera” software

To implement this system in E. coli, we have designed several constructions 

with the peptide, the receptor and the promoter which are involved in the 

communication process.

Figure 3: Interactions between 

B. subtilis rpoA and AimR

Figure 2: Interaction between 

B. subtilis rpoA and apo AimR

Figure 4: Interaction between 

E. coli rpoA and apo AimR

Figure 5: Interaction between 

E. coli rpoA and AimR

AimR cannot activate the 

transcription in E. coli because 

it does not interact with rpoA 

as it does in B. subtilis.

We compared different prediction 

tools and developed a better way 

to predict protein structure.

The general public in France

seems to associate Biology

with the observation of

flora and fauna. Our aim

was to change that

impression by popularizing

synthetic biology. We spoke

to a large target audience,

of various age, professions

and social situations.

Kids played bacteria

during an Assault 

Course game…

…we made scientific 

experiments with teenagers 

using everyday products and…

…we talked about synthetic 

biology with seniors.

We are creating an open-lab called BioLab where people will be able to practice 

and learn synthetic biology and give a new life to our previous iGEM projects.

…we led 

conferences about 

synthetic biology…

Figure 9: Overlay of experimental AimR and predicted structure by 

running the two domains separately. We show near perfect 

overlay between the predicted and the experimental structure

In the framework of Human Practices, we initially 

began with meeting professionals in the research 

community to find the applications of our 

project. PEPTalk, as a foundational advance, aims 

to transcend disciplines. It has the advantage of 

being able to affect many applications, specially 

quorum sensing applications.

To enhance the potential of our

project, we plan to characterise

a library of QS molecules to

create a molecular toolbox.

…complex biosensors… …and co-culture.

1 Erez et al., Nature (2017) 

541, 488-493.

This toolbox would be used

for many applications such as

distributed logic gates…


