IlJ \J

M [ L A CREATING

o A CIRCULAR

g MICRO-ECOLOGICAL
LIFE SUPPORT SYSTEM F“T“RE

ALTERNATIVE

PARAGEN 1.0: a synthetic bacteriocin gene
collection for rapid in vitro antimicrobial
peptide selection for the microbial control of
industrial fermentation

Jason Bland, PhD.
R&D Project Manager
Syngulon

d Avec le soutien de

SY hﬂl

NGULON m‘*"’)


mailto:mjbland@syngulon.com

4H'5I-\ Presentation Structure

&/

1. Importance of microbes for our ecosystem
2. Need of microbial control

3. Bacteriocins
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‘ 4H’¥l~.\ The importance of microbes for life on Earth
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. Microbes are found in every environment on Earth (and beyond!)

. Ubiquitous microbial presence has beneficial and detrimental impacts for human health
and the economy

+  Microbes are collaborating and fighting with each other to reach certain equilibrium to
formm communities: “microbiota”

«  These microbiota have evolved to generate unique chemical reactions via species
synergies
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_.gﬂ'ﬂ».\ Microbial Presence outside of Earth
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Microbial analysis of the International Space Station Most abundant species from crewmember
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(e bactal commuriy) Avila-Herrera et al. PLoS ONE (2020)

Top 11 family level taxa
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Microbial communities are the biocatalysts of our planet and industries

How can we control microbial communities?




~ Synthetic Biology approaches to
‘H'B'\ Microbial Control
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Intensification of microbial activity in industrial
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processes in the age of synthetic biology

Understand

« Omics sciences » allow fo make the link between
microbial physiology and the genetic code.

= Proportion of bacterial species (%) in the

different samples
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Microbe identification based on genomic barre-codes
(metagenomic)

Basic research is very active




n'ﬁg‘\ Technology Design for improving Microbial Biocontrol
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o™ What genes can we use to control microbiotae
g (R) Explore the world of bacteriocins
=
Discovered in 1925 by Belgian scientist: “André Gratia (1893-1950):
Forgotten Pioneer of Research into Antimicrobial Agents”
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Heterogenous group of antimicrobial peptides produced e Gratin
ribosomally by bacteria

Used to Kkill related species to reduce competition for resources

and space (Ceuin)
Present species-specific toxicity @
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e The PARAGEN 1.0 Collection g

Synthesis®

have built a collection of synthefic genes in = -1
a standardized format allowing rapid H ® \.r » L E-L»

activity measurements of bacteriocins. L

To explore the diversity of bacteriocins we ey Gene synthesis  A—-— Antimicrobial test

Inhibition
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P hySica I Co I I ectio n Of Ba Cte riOCi n Front. Bioeng. Biotechnol,, 06 September 2019 | htps://doi.org/10.3389/fbioe.2019.00213 et ~400 bq Cierloc I n g e n es

Genes and Peptides PARAGEN 1.0: A Standardized Synthetic

Gene Library for Fast Cell-Free [T ” PR
Bacteriocin Synthesis > 100 “wild type” bacteriocins

3 publications in the last year chemically synthesized

Syngulon, Seraing, Belgium
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B Mutant Library generation to determine
25> structure/function relationships

Cell-free Protein
Synthesis*
-
DNA

Ribosome Inhibition

Zone
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Synthesized protein

Type of mutations

o Alanine scan

o Deletion

o Single or multiple amino acid mutation
o (Charge variation)

o (Disulfide bonds)
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Analysis of bacteriocin interactions
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ScanlLag Time-lapse
20 h of growth at 30°C

Experiments carried out at ' ..
Can observe bacteriocin
interactions using plate spot

Imperial College London
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Analysis of bacteriocin interactions
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EntL50A EntL50B
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ScanlLag Time-lapse
20 h of growth at 30°C

Diffusion of bacteriocins into
the medium inhibits growth of

bacteria
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Imperial College London
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qﬂ'ﬂ.\ Analysis of bacteriocin interactions

Other studies: concentration
dependence, resistant mutant dynamics
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A. PARAGEN Bacteriocin Collection

PARAGEN Collection

T7 Promoter Terminator Bac’fenocln -.— —E Bacteriocin —.—
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gz:?c:‘r:ic Bact;;iocin seerch G svnthesi
analysis & Gene design ene Synihesis Currently ~350 genes
Natural microbiome diversity
B. PARAGEN in Industrial Context
Industrial bio-production Genomic data of microbiome to Standard Functional Bacteriocin Screen Application of bacteriocins to
environment microbiomes identify community members Against Microbes of Interest shape microbial community

Cell-free Protein
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Antimicrobial test

cCC AT C ’ (d; Ribosome : : >
His-tagged nhibition
Arcacc v oy
TACGAGCT ZXQIZ?”“

Selection of Appropriate Bacteriocin
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| Where could biocontrol by
‘dﬂ'ﬁi\ bacteriocins be applied?
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Take-home message
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1. Search for new ways to control microbial flora (microbiota)

2. Synthetic biology allows reprogramming of biological functions
3. Bacteriocins are natural antimicrobial peptides (AMP) used by bacteria to protect their

ecological niche
4. Syngulon has built PARAGEN, a unique collection of synthetic bacteriocin genes

5. Via academic collaborations Syngulon is studying the mode of action of bacteriocins
6. Via different industrial partnerships Syngulon is testing applications of bacteriocins
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Q & A THANK YOU.

Dr. Jason Bland
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