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Introduction

'
MyCObaCter/um abscessus (Mab) on-tuberculous mycobacteria
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Objective
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Very long multi-drug therapy
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In vitro vs in vivo discrepancy

Methods for drug susceptibility testing are sub-optimal

* High costs in terms of time, work and consumables

* Do not adequately mimic in vivo conditions

New tools to combat antibiotic resistance
and improve treatment outcomes

Find molecules with the better
potential to be clinically effective
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M. abscessus double-reporter strains

Fluorescence Luminescence
mScarlet Firefly luciferase or lux operon
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* Synthetic gene based on red fluorescent proteins (corals)

* Monomeric protein with high “guantum yield” (emits strong = promoter =5 aliphaticaldehyde o suburits
fluorescence, even at low concentrations) we | wo [epasltoge we [uwe)
No need of external Luciferase
addition of substrate Y
Substrate
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I M. abscessus double-reporter strains

Zeocin resistance
selection marker

Universiteit
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pMV306DI_FF_scarlet_zeo
5742 bp

M. abscessus ATCC 19977 (WT) M. abscessus FF_mScarlet M. abscessus operon_mScarlet

Did the transformation affect the characteristics of the bacteria?

Can the double-reporter strains be used for drug screening in a fast and reliable way?
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Mab FF_mScarlet Mab operon_mScarlet

The fluorescence and luminescence
correlate with CFU counting

The double-reporter Mab strains grow similarly to the
non-transformed strain
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V Antibiotic susceptibility =

Mab FF_mScarlet Mab operon_mScarlet  Mab WT

The double-reporter Mab strains have a similar antibiotic susceptibility profile to the non-transformed strain

Amikacin Linezolid Moxifloxacin Clarithromycin
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Mab FF_mScarlet Mab operon_mScarlet  Mab WT
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VIl Infection of lung organoid-derived cells

Lung biopsies from CHUS)

Incubation in
- N hAO media
SAO JOAO
Macrophage
AEC1
AEC2
Alveolar wall

Fibroblast Endothelial cell

Blood capillary

Pericyte

AECT1 - alveolar epithelial type | cell
AEC2 - alveolar epithelial type Il cell
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Human alveolar organoids (hAO)
with AEC1 and AEC2

¢

Disruption and seeding into
a monolayer

¢

Infection with Mab FF_mScarlet
for 6 hours and incubation in
hAO media for 2 days

¢

Fixation and staining with
anti-AEC antibody
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Mab infects around 20% of the alveolar cells

Mab FF_mScarlet — yellow Scale: 50 um Mab FF_mScarlet — yellow Scale: 50 um
GPRC5a (AEC1) —red Pro-SPC (AEC2) —red

Cell mask - green Nuclei — blue

Nuclei — blue
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VIII  Conclusions

Mab FF_mScarlet Mab operon_mScarlet

The new double-reporter Mab strains are useful tools for drug discovery

v" Luminescence can be used for determining the drugs’ activity with high sensitivity
v" Fluorescence is a reliable measure of intracellular bacterial load

v Maintain the characteristics of the non-transformed strain

X

A
Axenic bacteria

@. In vitro
models

Host cell infection

Lung organoids Granulomas
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