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ﬁ What iIs the Iron coli project ?

Hemochromatosis is a genetic disease which causes overabsorption of iron,
which in turn leads to chronic insufficiencies, heart failure, liver cancer or
diabetes. It is the most prevalent genetic disease in Europe, and the only current
treatment is phlebotomy, also known as bloodletting.

Human Practice Bacterial treatment

We constructed lron coli by combining
an iron sensing device based on the
E. coli Ferric Uptake regulation
system (FUR) with a genetic inverter.
Together, these genetic parts activate
siderophore production to chelate
Iron in response to elevated ambient
iron. We designed a capsule that
delivers Iron coli to the upper intestines
Fig. 1: Project overview. and ensures it has time to act.

{ What could be the societal impact of our bacterial treatment ?

How much iron can be chelated by Iron coli ?
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% How can Iron coli sense and respond to iron level ? | Inverter

Jejunum (40%)
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Biology — Part characterisation
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Fig. 4b: GFP expression under
the control of pAceB. High iron
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Fig. 4a: We placed a reporter gene (sfGFP) downstream
of pAceB, which is regulated by the Fur protein. GFP is S
produced in the absence of iron and is repressed in the

== O
Modelling — Promoter activation

Fig. 4c: Our model show a significant variation
in GFP production after 1000 seconds between
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metabolism ?

ﬁ{ What is the impact of our circuit in E. coli

Fig. 4d: We combined our pAceB iron sensing device with an inverter device. The
reporter (RFP) was, as expected, expressed at high iron concentrations and
repressed in low concentration of iron.

Modelling — Plasmids’ number optimisation

. Based on our modelling
«  results, we can optimise

w
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our inverter by expressing
» RFP on a higher copy
number plasmids relative
to the Lacl plasmid.
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Fig. 4e: 300 plasmids with Lacl Fig. 4f: 15 plasmids with Lacl
+ 15 plasmids with pLac + 300 plasmids with pLac

Flux Balance Analysis (FBA)

4-AMIND-Y- 2-SUCCINYL-5-ENOLPYRUVYL-G-HYDRORY

B | 0 I 0 g y _ Part C h ar aCter | S atl on DEORYCHORISMATE -3-CYCLOHEXENE-1-CRARBORYLATE

70
I ®

CHORISMATE ﬁ ISOCHORISMATE ﬁ 2.3-DIHYDRORY-2,3-DIHYDROBENZORTE

4-HYDRORYBENZORTE
ENTEROBACTIN — 2,3-DIHYDROHYBENZOATE

@@ Fig. 5b: Enterobactin production depending on
Fig. 5a: Representation of enterobactin biosynthesis pathway (in blue) and the chorismate input (CHORIN) and on the
side metabolic reactions (in red). number of side reactions (i).
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Fig. 49: RFP expression, under

the control of pAceB-inverter, is : : : : : . : :
expressed  at  high iron FBA results allowed us to identify that chorismate input is a limiting factor for enterobactin production.

concentrations. Chorismate could therefore be added in later versions of the delivery capsule.
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ﬁ How to give Iron coli enough time to produce enterobactins ? What Is the best approach to create a

How much time does Iron coll need to
produce enterobactins ?

Enterobactin production dynamics puc pla
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This model led us to improve our approach by using a
st delivery capsule increases the residence time of E. coli in

the intestine.
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. bacterial treatment ?

Philosophical approach

L4 « Synthetic Biology: Science or Technique ?
« How could we ethically integrate the patients into our project ?

Population scale model

o
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We discussed philosophical issues of synthetic biology as a technique. Then we
focused on the question of ends and means that is recurrent in the philosophy
of technique. The question of patients' status in the project then became the
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produce Enterobactin (3).

9 DURAN GROUP

PEC e o Workshop with Paris

magic o1 precision ;o o e 57 catran

100 200 300

o

100 200 300 main ethical question.

Time (min) Time (min)

Iron in environment without treatment === |ron absorbed with treatment Se m I n ar Expe rt,S CO nS u Itati O n

mmm=  |ron in environment with treatment mm===_|ron absorbed without treatment DI‘ GaeI NICOIaS . PHD, Cochin institute
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of our bacterial treatment. International survey of 455 answers !
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