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Will Al solve the AMR crisis?



Certainly not by itself.



We need new, high-quality data



Mechanics: a missing link in microbiology

The functions of many bacterial —— New
genes are unknown antibiotics

Persat, Cell 2015
Dufrene, Nature Reviews Microbiology 2020
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Mechanics: a missing link in microbiology

The functions of many bacterial —— New
genes are unknown antibiotics

LAB ENVIRONMENT

My lab’s interdisciplinary {9 Engineer mechanical Investigate how forces regulate
approach: microenvironments bacterial physiology

Persat, Cell 2015
Dufrene, Nature Reviews Microbiology 2020



The airway Is a mechanically complex environment

Dickey, 2012, Science



The airway Is a mechanically complex environment
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The airway Is a mechanically complex environment
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Mucus is the most accessible material in the airway
Compromised mucus is associated with sensitivity to P aeruginosa infections



Mechanobiology in the soft world
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Dufréne and Persat, Nat. Rev. Micro. 2020



Mechanobiology in the soft world

Mechanical properties impact biofilm formation
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Cont, mBio 2023



Mechanobiology in the soft world

Mechanical properties impact biofilm formation
6 kDa, 10% 0.7 kDa, 10%
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Soft epithelial cel.s‘
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Dufréne and Persat, Nat. Rev. Micro. 2020 Cont, eLife 2020
Cont, mBio 2023

How do P aeruginosa cells colonize and form biofilms in vivo?



Airgels: tube-shaped airway organoids
(@airway in a gel)

Technical requirements:
e suitable for microscopy Cross-sectional view
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Airgels: tube-shaped airway organoids
(@airway in a gel)

Technical requirements:
e suitable for microscopy Cross-sectional view

e tube-shape Extracellular Air-filled
matrix h\ydrogel lumen
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Rossy, Plos Bio 2023
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Live visualization of infection In Airgels

Mucus Plasma membrane ' P. aeruginosa

50 um




Live visualization of infection In Airgels

Mucus Plasma membrane ' P. aeruginosa

50 um

Rossy, Plos Bio 2023



A new perspective on infections

\\% * How mechanical signals contribute to pathogenicity

Q w  (Generate new data to identify alternative therapeutic targets

* Current efforts: use predictive power of Al to design
compounds interfering with new targets.

Microbiology

O

Engineering

11



The patient environment: a missing link in therapy

a Standard b Infected patient
laboratory assay
\ e Most antibiotics are discovered in vitro
\ Hoat stressors:  Bacterial physiological adapation in
E i vivo may treatment efficacy

- Reactive oxygen
species/nitric oxide

- Mucus
- Antimicrobial
peptides
- And so on
- Homogeneous
population - Heterogeneous population
- Rapid growth - Slow growth/biofilm formation
- No nutrient limitations - Nutrient limitations
- No stress responses - Host stress responses

Sollier, Nat Micro 2024



Personalized phage therapy against antibiotic-resistant
Pseudomonas aeruginosa respiratory infections
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Personalized phage therapy against antibiotic-resistant
Pseudomonas aeruginosa respiratory infections
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Personalized phage therapy against antibiotic-resistant
Pseudomonas aeruginosa respiratory infections
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NCCR AntiResist
New Approaches to Combat Antibiotic-Resistant Bacteria

« To bring a paradigm shift in antibiotic discovery

- To close the gap between the bedside and the bench

- To bridge disciplines and institutions within Switzerland

« To stimulate long-lasting partnership with the private sector

- To equip future generations of scientists with interdisciplinary expertise
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NCCR AntiResist

Connecting clinical data and models development — phase 2
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NCCR AntiRes'ist
NCCR data catalog - Promoting data sharing within and outside the NCCR



Iy,

¢

NCCR AntiResist
NCCR data catalog - Promoting data sharing within and outside the NCCR

About

Unifying platform for data stored in
resources across institutions

Accessible from any institution with a
custom user account

NCeR 2l

AntiResist

Welcome to the Internal Data
Catalog

Use this platform to share or search for datasets generated as
part of NCCR AntiResist research projects

NCCR AntiResi
QC . t . esist
Main organization for all

Data Management Guides
A collecti

ollection of explanatory guides created by the Research Data
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NCCR AntiResist
NCCR data catalog - Promoting data sharing within and outside the NCCR

A b o u t R e c O rd i n g D at a §L‘3§7Z’2.?s°f PnorC reporter-sorted P. aeruginosa

P. aeruginosa PAQ1 from the Basler lab was grown in SCFM at 100rpm and 37°C for 5h. Cells were then placed on ice and
2 million high or low-mNG cells were sorted with the Arialll sorter at the flow cytometry facility at the BZ into 2mL
Eppendorf tubes. The samples were then centrifuged for Smin at 4°C and max speed, the supernatant was discarded
and the (invisible) pellets were frozen at -80°C until processing for proteomics. Cells were resuspended in 100uL lysis
buffer as per standard protocols from Minia Antelo-Varela and processed following the standard proteomics workflow.
Data derived from strain sATA388.

Unifying platform for data stored In Customized metadata Data and Resources
r r r i n i i n Differential expression analysis by proteomics comparing P. aeruginosa PAO.. _
esources across institutions Complements lab records e =

Accessible from any institution with a Can include protocols and
custom user account

? 20230605_LFQ_report.pdf

Status Collected

supporting documents - .

Author Alejandro Tejada Arranz

Author Email Alejandro Tejada Arranz

Iy
&
NCCR ‘ Datasets Organizations Groups About Search Q

AntiResist

Welcome to the Internal Data Search data

Catalog
Use this platform to share or search for datasets generated as
part of NCCR AntiResist research projects.

For guidance on searching, adding datasets, or any other
questions, please contact the NCCR AntiResist Research Data
Officer.

View project pages Go to the blog

Popular tags

NCCR AntiResist

Main organization for all users and datasets.

Data Management Guides

A collection of explanatory guides created by the Research Data
Officer for data management.
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NCCR AntiResist
NCCR data catalog - Promoting data sharing within and outside the NCCR

A b o u t R e c O rd i n g D at a g%??:rglfsd PnorC reporter-sorted P. aeruginosa

P. aeruginosa PAQ1 from the Basler lab was grown in SCFM at 100rpm and 37°C for 5h. Cells were then placed on ice and
2 million high or low-mNG cells were sorted with the Arialll sorter at the flow cytometry facility at the BZ into 2mL
Eppendorf tubes. The samples were then centrifuged for Smin at 4°C and max speed, the supernatant was discarded
and the (invisible) pellets were frozen at -80°C until processing for proteomics. Cells were resuspended in 100uL lysis
buffer as per standard protocols from Minia Antelo-Varela and processed following the standard proteomics workflow.
Data derived from strain sATA388.

Unifying platform for data stored in Customized metadata pata and Resources

resources across institutions Complements lab records

[ o e -
A ible from any institution with .
ccessible from any institutio th a Can include protocols and
custom user account

ﬂx 20230605_LFQ_report.pdf

Status Collected

supporting documents - .

Author Alejandro Tejada Arranz

Author Email Alejandro Tejada Arranz

Iy
&
NCCR ‘ Datasets Organizations Groups About Search Q

AntiResist

Welcome to the Internal Data Search data

Catalog — F i n d i n g D at a

Use this platform to share or search for datasets generated as 4 datasets found for "pseudomonas“ Orderby: Relevance
part of NCCR AntiResist research projects.

For guidance on searching, adding datasets, or any other

questions, please contact the NCCR AntiResist Research Data
Pseudomonas aeruginosa strain isolated from sample "T-USB0O0395F01PAm". Annotated with prokka/1.12-goolf-1.7.20-

| |
Officer.
—— Search by any f|e|ds
View project pages Essalrs

Pseudomonas aeruginosa FE038

Pseudomonas aeruginosa PAO1 genome (Basler lab, Stover et al. 2000)

n [
O r a I l I 2 e d W I t I l rO l I S ta S Pseudomonas aeruginosa PAO1 strain used as standard parental strain in most work from the Basler lab. It descends from
, the originally sequenced PAO1 strain from the lab of...

NCCR AntiResist C m " :
Main organization for all users and datasets. O n te n tS Of a n y f I I e ty p e S Proteome of Por@ reporter-sorted P. acruginosa PAOT cell

P. aeruginosa PAO1 from the Basler lab was grown in SCFM at 100rpm and 37°C for 5h. Cells were then placed on ice and 2
million high or low-mNG cells were sorted with the...

Data Management Guides become SearChable fosv ] eor |

A collection of explanatory guides created by the Research Data Y753 JPT_WP_PAE_O1

Officer for data management.
9 List of available JPT peptides for Pseudomonas aeruginosa
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