ENGINEERING SYNTHETIC BACTERIAL LIPID RAFTS
-TO REVOLUTIONISE BIOTECHNOLOGYWorkﬂow of the project

Rafts4Biotech is a European research project
that aims at optimising bacteria for industrial
processes. Exploiting special membrane
structures called lipid rafts, R4B will enhance
the production of pharmaceuticals, cosmetics
and the detoxiﬁcation of food-related pollutants

Lipid rafts are naturally existing membrane domains that
serve as cellular compartments for protein transport,
secretion and for the transmission of signals across the
membrane.

The genome of bacteria can be modiﬁed to generate
synthetic lipid rafts, that can host new biochemical
pathways.

Mathematical modelling, simulations
and analytical optimization of the
enzymatic pathways.

R4B will engineer lipid rafts in both Gram-positive
and negative bacteria using the best studied species
of each group: B. subtilis and E. coli.

Current limitations and R4B solutions
Currently, bacteria are used in many industrial processes but
their use is limited by two main problems.

1. Artiﬁcially-introduced genes compete for room and
resources with the bacterial reactions thus generating
bottlenecks and lowering the productivity.

Construction a microbial chassis and
engineering lipid rafts.

E.coli is a Gram-negative bacterium
that is part of the natural gut ﬂora of
warm-blooded organisms. Most
E.coli strains are actually harmless
and even beneﬁcial for their hosts as
they provide vitamins and defend
them against pathogens. E.coli was
one of the ﬁrst microorganisms to
have its genome sequenced and it is
a very commonly used model
organism for research studies.

B. subtilis is a non pathogenic
ﬂagellated and motile Gram-positive
bacterium commonly found in the soil.
Since it can produce and secrete a
great amount of valuable compounds
like enzymes and antibiotics it is
commonly used in biotechnology.

2. Also they can interfere with the bacterial metabolism and
be toxic to the point of compromising the viability of the
microorganism.

Applications

Exploiting the Rafts4Biotech solution, processes can be
conﬁned to an isolated cellular compartment to overcome
these two problems and increase the productivity.

Project Partners

Antibiotic-resistent bacteria are one of
the world’s biggest threats to public
health,
and
developing
new
antimicrobials is hard given their
inherent
toxicity
to
the
antibiotic-producing microorganisms.
Thus applying the R4B technology will
allow overcoming this limitation.

COSMETIC

Implementing biochemical
pathways of commercial value

Vitamins and carotenoids are valuable
compounds found in many cosmetics
like skin care or makeup products. Their
chemical synthesis is very costly and
thus raft-targeted production will
provide a sustainable and efﬁcient
alternative for the production of these
compounds.

Vit A & B

PHARMA

Producing novel antibiotics
to ﬁght resistent infections

FEED

Translation of results into industrial conditions
Scale-up piloting and exploitation.

Improving microbial chassis to
enhance degradation of pollutants

TCP is a carcinogenic industrial solvent
commonly found in food and drinking water. The
degradation of TCP using microorganisms has
not been successful so far because of the toxicity
of the process for bacteria. Thus, conﬁning the
TCP degrading enzymes into the rafts, will
provide new pollutant degradation alternatives.
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