Effect of Cyanotoxins on 3D in vitro liver models
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—Health hazard identification
(chronic toxicity)

—Risk assessment
—Mechanistic understanding

Need for a
suitable model

In 3D In vitro human liver
models, cyanotoxins will induce
cellular and molecular events

o 5 related to chronic liver disease
Q7= . .
J .,\ (fatty liver disease or cancer)
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Advanced 3D Liver models

» CYN hepatotoxicity depends
on Cytochrome P450 (CYP450)

» MC-LR hepatotoxicity depends on
cellular uptake by organic anion
transporting polypeptides
OATP1B1/1B3

iInduction and bioactivation

» Traditional monolayer (2D)
cultures of liver cell lines-
human HCC cell line HepG2:
Low expression of OATP1B1/1B3
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Human HCC cell lines
2D monolayer culture
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3D models In Static culture
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1. 3D HepG2 model

BioSpa and Cytation

automated imaging Imaging - 1000 cells/ Spheroid

(14 day culture period)

Hepatic differentiation markers in 2D v 3D
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* Increased expression of hepatocyte-specific markers such as CYP1A2
and also OATP1B1 and OATP1B3
» Decreased expression of liver progenitor/biliary duct cells (Connexin43)
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48 hours exposure
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Cytotoxicity assay- MC-LR exposed HepG2 Cytotoxicity assay- CYN exposed HepG2 Spheroids
Spheroids (48h) (48h)
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No strong cytotoxicity up to 10uM MC-LR Strong cytotoxic effects observed at > 1uM CYN
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Why was there no strong cytotoxic effect?

Effect of MC-LR on OATP expression in HepG2 Strong Cytotoxic effects at concentrations >
Spheroids 1uM CYN
1.60 Functionality effected strongly at
S i:g concentrations = 1uM CYN
E S 1.00 » No strong cytotoxicity and effect on
% g g:ﬁg D OATP1BL functionality
EE a0 B OATP1B3 » OATP is essential for hepatocellular
£ 0.20 i uptake of MC-LR
0.00 B » Possible selective elimination of OATP+
0 0001 01 1 10 cells from cell population/ Cytoprotective
MC-LR Concentrations (LM) mechanism

Effect of Cyanotoxins (48h) on Lipid metabolizing gene expression in HepG2 Spheroids

Effect of MC-LR on TAG synthesis and
Lipogenesis gene expression in HepG2
Spheroids

Effect of MC-LR on Fatty acid synthesis genes Effect of MC-LR on Fatty acid uptake, Fatty

| MC-LR in HepG2 Spheroids acid efflux and Fatty acid oxidation genes in
2.50 HepG2 Spheroids
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Further validation to be done by Lipid accumulation assay (AdipoRed) and LC-MS Lipid profiling

Work in Progress:
3D hESC- derived Hepatocyte like cells- characterization ongoing with repititions. Seeding density optimized

(12000 cells/Spheroid)

MC-LR toxicity- to be tested in advanced 3D models (Stay abroad internship)
HepG2 Spheroids in dynamic culture- Speed and seeding density optimized for spheroids growing in Bioreactors
(Synthecon)




