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HeteroCLIPs

Bacterial Motility Activity

Plant Protection
(Induced Resistance)
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MAIN STEPS OF HETEROLOGOUS PRODUCT

PROMOTER OPTIMIZATION
Constitutive promoters

VECTOR CONSTRUCTION
Transformation-Associated
Recombination cloning
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4 ﬁﬁ& Large biosynthetic gene cluster ;\/%_o Complex biosynthetic pathways
requiring specialized host machinery
Limited understanding of . . . .
\A MAJOR CHALLENGE regulatory mechanisms A Risk of instability and low expression
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Goal: Develop an etficient heterologous system to produce and exploit orfamide for biocontrol applications
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ION OF ORFAMIDE

TRANSFER INTO BACTERIAL HOST
Conjugation

HETEROLOGOUS EXPRESSION OF ORFAMIDE

HOST SELECTION: Paraburkholderia phytofirmans PsJN

Selection criteria Tolerance to orfamide
Agar diffusion assay

Genetic tractability

Availability of genetic tools and
efficient genome engineering
capabilities

Robust growth and high
biomass production

Rapid growth kinetics and high cell
density under laboratory
conditions

Orfamide : 1 g/L; Gentamicin : 50 ug/mL; DMSO: 10%

No inhibition zone observed
with orfamide

Intrinsic tolerance to the
target lipopeptide
Resistance to the target
lipopeptide to prevent self-toxicity
during heterologous production

PsJN is naturally resistant to orfamide

Robust growth

Growth curves in rich media (30°C)
Low endogenous secondary

metabolite production <5
Reduced production of native = 20+
metabolites facilitating heterologous E -0- KB
product detection and purification o 13- o LB
% 10
S -+ TSB
O 54
Environmentally compatible
. 0
and biosafe host 0 20 40 60 80
Suitable for sustainable production Time (hours)
of biocontrol molecules ] .
6 Rapid growth and high
biomass accumulation
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LARGE-SCALE GENOME MINING

PSEUDOMONAS GENOME COLLECTION
: Automated pipeline with antiSMASH

Thousands of publicly available
Pseudomonas genomes
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ey antiSMASH

GenBank

High taxonomic and
. ecological diversity

EMBL i

European Molecular Biology Laboratory

@ |dentification of lipopeptide biosynthetic gene
. clusters (BGCs) 3
@ Characterization of non-ribosomal peptide

; synthetase (NRPS) assembly lines

@ Analysis of NRPS modules and domains

. @ Prediction of lipopeptide structures
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= DNA Data Bank of Japan
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PROMOTER ENGINEERING

Orfamide synthetase genes organization
Reverse Transcription-Polymerase Chain Reaction

+1 ofaAB_F +1 ? ofaBC_F

%

%

ofaA ofaC

.

ofaAB_R ofaBC_R

1000
750
500 — 450 bp

Control - : RNA; Control + : gDNA

e The ofaA, ofaB, and ofaC genes are co-transcribed
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CLONING STRATEGY

Transformation-Associated Recombination
cloning of the orfamide synthetase operon

Assembly in the yeast Saccharomyces cerevisiae INVScl

o PCR construction of the TAR cloning vector

— PCR amplification and insertion of the homology arms flanking the ofaABC
operon, together with a strong constitutive promoter

ofaB

=all 0fcC 3’ DOWN

3" homology arm

SRl 0fcAS5’ UP

5 homology arm

Promoter activity measurement
Transcriptional activity quantified using GFP reporter strains

- P; - constitutive promoter of the S7 ribosomal protein from the 30S ribosomal subunit of P. phytofirmans PsJN

- P<;, 1 constitutive promoter of the S12 ribosomal protein from the 30S ribosomal subunit of P. phytofirmans PsJN
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Promoter activity (RFU/ODgqg)
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Strong constitutive promoters enhance transcription

‘ PREDICTED CLiP BIOSYNTHETIC LANDSCAPE ‘
Exploring the biosynthetic potential across Pseudomonas genome

Distribution of genomes among the Pseudomonas genus

of the ofaABC operon
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I P ofadA5’UP ofaC 3’ DOWN .

TAR cloning vector
Constitutive promoter Pe./P<,

9 Linearization of the TAR cloning vector and donor genomic

DNA
—3{’%’ —

% ofaC 3’ DOWN

e

Co-transformation into S. cerevisiae INVScl

P ofaA5’ UP

e Homologous recombination in S. cerevisiae INVSc1

— The ofaABC operon is captured through recombination at the ofaA 5' and
ofaC 3' homology arms

DONOR AND CHASSIS SELECTION

B P.aeruginosa

® Orfamide
WLIP

= Pseudomonas sp.

9,239

® Putisolvin

. P. viridiflava strains ® Bananamide
—E>— -|::>1::>— ® Viscosin
. )
P. syringae (43,6%) —:>l:>— ® Syringafactin
P putida

Candidate chassis strains

B P fluorescens

Host strains (0 CLiP BGC)
No CLiP detected Single CLiP detected
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W OtherPseudomonas B Hoststrains (1 CLiP BGC)

M Donor strains (>1 CLiP BGC)

Predicted CLiP synthetases

Reservoirs of biosynthetic pathways
Donor strains with high CLiP biosynthetic potential

Strains producing none or only a single lipopeptide

P ofadA5’UP ofaC 3’ DOWN

.

omologous recombination

o PCR and sequence verification of the assembled TAR plasmid

AB 1434 pb

%

BC 1418 pb

%
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" CONCLUSION & PERSPECTIVES

V' P. phytofirmans PsJN is a promising heterologous host for orfamide production

\\/ Outlook: heterologous expression, production optimization, and biocontrol applications

v Promoter engineering and TAR cloning enable manipulation of large CLiP biosynthetic gene clusters
v/ Genome mining identified complementary donor and chassis strains for future CLiP production platforms

ofaB ofaC
< < < < <
A 1656 pb B 1478 pb C 1489 pb
P. protegens FI;BN, Negative clone Positive clone
Lokisi) MwW A AB B BC C A AB B BC C A AB B BC C
2000 bp
e S R L
1000bp
Diagnostic PCR and sequencing confirm correct orfamide
)L synthetase operon assembly y
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