HeMiBio objective: to create in vitro culture

system to evaluate liver r fibrosis
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e Extracellular sensors

— Frequency based phosphorescence oxygen sensor
— Electrodes: glucose, lactate, urea, glutamate

* |ntracellular sensors
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He

Interference/crosstalk measurements

Single analyte solutions
compared with a solution
containing all analytes
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* Hepatocytes: with or without need for drug metabolisation
* Hepatic stellate cells?
* Hepaticsinsoidal endothelial cells?

* Immune and kupffer cells?

Depends on what one wishes to model!
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Hepatocyte

Hepatic Stellate Cells (HSC)

“guiescent” Extracellular matrix proteins

Sinusoidal endothelial cells )
Apoptotichepatocyte

Kupffer cell
P Activated Kupffer cell
Sinusoid lumen with normal

. Sinusoid lumen withincreased
resistance to blood flow

resistance to blood flow

In vitro model?
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1. Characterisation

Cells to use

Cell ratio =— 3D spheroids

Culture media
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1. Characterisation

Human primary stellate cells

—_ Differentiated HepaRG (Biopredic)
Cells to use

Cell ratio — 3D spheroids PDGFrf - HSC

Culture media

2. Testing fibrotic compounds

Methotrexate - MTX
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Alternative sources of hepat

* UpCyte Hepatocyte

* iPSC-derived hepatocytes
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H@@ Alternative sources of hepatocytes

* UpCyte Hepatocyte

* iPSC-derived hepatocytes
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* Is pluripotent

* Can thus, theoretically, generate all cells needed to model
fibrosis

* Can be generated from multiple donors, reflecting differences
in metabolisation and toxicity

But, can we generate hepatocytes
(other cells) from PSC?
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In contrastie prlmary hepatocytes, iPSC hepatocytes still

use egconS|s

Glucose Glucose

Nucleotides Nucleotides

NADPH

Amino acids

Lactate

Fatty acids Fatty acids

Metabolic maturation

HC maturation
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PSC-hepatocytes

v

Proliferative stem cell

* High glycolysis * High OXPHOS

e Low mitochondrial content * High mitochoindrial biogenesis

 Glucose and glutamine * Unlabeled carbon sources
dependent
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PGC-1a is the master regulator of mitochondrial biogenesis
Is only minimally expressed in PSC-hepatocytes
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Solutions?

Overexpression of missing transcription
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* Induction of missing TFs seems not to be sufficient to create mature
hepatocytes

— Cancombined activation of missing TFs and repression of incorrectly
expressed TFsaccomplish this?

e Differentiation methods not good enough!
— Growth factors, medium changes?
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Addition of LCA and vitamine K (present postnatally)

induces (some) differentiation 9 still mama_
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Conclusion

* Induction of missing TFs seems not to be sufficient to create mature
hepatocytes

— Can combined activation of missing TFs and repression of incorrectly
expressed TFs accomplish this?

e Differentiation methods not good enough!
— Growth factors? Incremental improvement

* Attemptto make only hepatocytes (or HSCs, LSECs) incorrect:i.e. create in
combination!

* Differentiationscommonlydonein plasticdishes, in 2D; which is known to
cause very fast de-differentiation of primary hepatocytes

<>3D in bioreactor!!
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* created several microfluidicbioreactors that can be used for long-term liver
toxicity testingas well as to optimize long-term hepatocyte culture

* created extracellularsensorsthat can assess liver cell toxicity

* created master PSC linesthat allows very fastintroduction of Tox sensing
cassettes

 developedaninvitro model that can assess fibrosisin a medium-term toxicity
settingusing HepaRG and primary stellate cells

* tested multiple candidate hepatocyte populations (UpCyte and PSC derived) as
genetically more diverse alternatives for HepaRG cells; however all still fall short
of primary hepatocytes
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