


Bacterial dynamics

No man is an 1sland — single 1solate research should be combined with its community.

In vivo and in vitro to explain causality
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In vivo in cows: Escherichia coli dynamics in ruminants

TV2 (NJ —
10 calves)

artificial ctrl vs
inoculation ceftiofur
E.coli mix

2 types of E.coli cocktails -
different colonization properties
(GWAS vs NJ)

TV2.2 (GWAS
— 9 calves)
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ctrl vs
ceftiofur
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Microbiome changes

With FLI: Chris Berens &
Christian Menge
INRAE: Panos Sapountzis

In vivo 1s VERY expensive
Facility
Ethical approvals



In Vitro: OoC Emulation System

ORB

> One ORB can power up to 4 ZOEs.
> One ZOE can support up to 12 chips.
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Two Zoés
One Orb

Eight Zoés
Two Orbs
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Up to 24 chips

Up to 96 chips
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stretchable chip

Epithelial Channel
Human Eplthelial Calls
Vacuum Channel
Membrane

Human Endothelial Cells
Endothelial Channel




Experimental Design — Colon Intestine-Chip

Colon-Chip Stabilization
Coating, Seeding, Flow

Day -31 Day Day 0 Day 2 Day 3 Day
. S Initiate
Caco2 cell | Chip activation Connect o Increase
Expansion ECM coating ‘ to Flow Strg)tc;l;:lc;)z % Stretch to
Top ‘ 10%
Collagen IV: 200ug/mL & Seed Cells (T, ’
Matrigel: 100ug/mL Bottom Channel:
HIMEC
Bottom
Collagen IV: 200 pg / mL & Top Channel:
Fibronectin: 30 ug / mL . Colonic organoids

Alot of cell handeling

@ cmulate
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Experimental Design — Colon Intestine-Chip

Colon-Chip Stabilization
Coating, Seeding, Flow

Day -21 Day Day O Day 2 Day 3 Day
. S Initiate
Caco2 cell | Chip activation Connect o Increase
Expansion ECM coating ‘ to Flow Strg)tc:.ll;:;)z % Stretch to
Top ‘ 10%
Collagen IV: 200ug/mL & Seed Cells (T, ’
Matrigel: 100ug/mL Bottom Channel:
«  HIMEC
Bottom
Collagen IV: 200 pg / mL & Top Channel:
Fibronectin: 30 ug / mL . Colonic organoids

Alot of cell handeling

@ cmulate



Pod Portable Module —
Unidirectional Media Flow & Effluent Sampling

IPQD-1

portable module

B

Outlet Inlet
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Pod Portable Module —
Unidirectional Media Flow & Effluent Sampling

IPQD-1

portable module
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Experimental Design — Colon Intestine-Chip

Colon-Chip Stabilization Treatment
Coating, Seeding, Flow

Day -21 Day Day 0 Day 2 Day 3 Day Up to Day X ** (21)
Caco2 cell Chip activation Connect St I:\itlia:e 29 Increase Oh 24 h 48 h 72 h
Expansion ECM coating to Flow r(% ﬁ 5H2) ® Stretch to ; i § ;
Top : 10% | i ; ; |
Collagen IV: 200ug/mL & Seed Cells (30 uL/h) ’ 5 | i i
Matrigel: 100ug/mL Bottom Channel: )
i - HIMEC The experiment
ottom
Collagen IV: 200 yg / mL & Top Channel: happens here ©
Fibronectin: 30 ug / mL o Colonic organoids
Timepoints and Terminal endpoints:
Collection of effluent
Alot of cell handeling Adding more bacteria
treatment

** Longevity of chip varies from cell donor to
another

@ emulate 20



Bottom inlet Top inlet Bottom inlet Top inlet

Bottom "\l Top Bottom ) |
outlet | / /| outlet outlet
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Inlet Outlet Inlet

Effluent Analysis

Cytokine Release
Metabolomics Functional/lnjury
secreted markers
Bacterial community and
microbiome



Experimental Design — Colon Intestine-Chip

(e )
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T )ay 5 Up to Day X ** (21)

Oh 24 h 48 h 72h

The experiment happens here ©
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Timepoints and Terminal endpoints:
Collection of effluent

Adding more bacteria

treatment

Trial 1: control — E. coli wt — E. coli cip resis. — (Lactobacillus, Collinsella, E. faecium,
Eubacterium. con.1) - (Lactobacillus, Collinsella, E. faecium, Eubacterium. con.2) -
(Lactobacillus, Collinsella, E. faecium, Eubacterium, Pseudomonas). 20

** Longevity of chip varies from cell donor to
another



Treatment )

& W AL
Day 5 Up to Day X ** (21)
Oh 24 h 48 h 72 h

Trial 1: control — E. coli wt — E. coli cip resis. — (Lactobacillus, Collinsella, E. faeciu
Eubacterium. con.l) - (Lactobacillus, Collinsella, E. faecium, Eubacterium. con.2) -
(Lactobacillus, Collinsella, E. faecium, Eubacterium, Pseudomonas).
10 days growing.
Sampled the effluent every other day.

0




Trial 1: from Friday

E. coli wt — E. coli cip resis
(Lactobacillus, Collinsella, E. faecium, Eubacterium. con.l)
(Lactobacillus, Collinsella, E. faecium, Eubacterium. con.2)

(Lactobacillus, Collinsella, E. faecium, Eubacterium, Pseudomonas).

Initiate
Stretch to 2%
(0.15Hz)

Increase
Stretch to
10%

]|

Oh 24 h 48 h 72h

Timepoints and Terminal endpoints:
Collection of effluent

Adding more bacteria

treatment

** Longevity of chip varies from cell donor to
another
20



Trial 2 (next):

Adding E. coli pathogens to the mix.

AB treatment

®

Initiate
Stretch to 2%
(0.15Hz)

Increase
Stretch to
10%

]|

Oh 24 h 48 h 7

N
— Y

Timepoints and Terminal endpoints:
Collection of effluent
Adding more bacteria

treatment

** Longevity of chip varies from cell donor to
another
20



Treatment (virulence, ARG)
More?

ns here ©

Tnal I:
E. coli wt — E. coli cip resis

(Lactobacillus, Collinsella, E. faecium, Eubacterium. con.l)
(Lactobacillus, Collinsella, E. faecium, Eubacterium. con.2)

(Lactobacillus, Collinsella, E. faecium, Eubacterium, Pseudomonas).

20
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