Vrije
Universitei
Br =

Luminescence Kkits in the dévelopment
of an In vitro system to/test filorosis

Sofia B. Leite, Inge Mannaetts, Leslie Stradiot,
Leo A. van Grunsven




INn vivo & in vitro Liver Fibrosis TSI e Y

e

\ Hf s v 7
ERn I'-' . - -
- Healthy liver “Fibrotic liver Cirrthotic liver

—= |Infilfrating lymphocyte

Feablepatic Stellate Cells (HSC)
= EXIrACEIIar matrix proteins

’ ,Ej ~ = Hepatic Stellate Cells (HSC)

\C— SSinue ")’rhil? o

= Activated Kupffer cell

=Sinusoid lumen with increased
resistance to blood flow

v 6% of the EU popula“
v 1 ~70.000/year in I

In v

o 2 @
@ S i iw \'« # . 7 '
8 Y o 1 aSMA,
Sy T X 1 Lox
Bty A “2  HSC,Dayl ko .dsu. uce ' _"‘"HSC Day10




Drug toxicity is detected too late...

2 — b years

Laboratory Animal || Phasel Phase Il Phase Ill Phase IV
testing testing

ILI 2:5 ;]III'IIIIII...JEs;__—:><:

| DILI DILI
FIBROSIS FIBROSIS | FIBROSIS

Verify
Evaluate effectiveness
Assess safety Determine effectiveness and monitor
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formulation activity dosage effects term use

> + 90% of compounds entering clinical development fail

« + 30% is due to clinical safety and toxicology

Kola et .al. 2004,Nat Rev Drug Discovery
» *26.2% of drug withdrawal from the market is due to hepatic toxicity

Fung et al., 2001, Drug Info J

Adapted from: Matisson & Faye Sex Differences in drug development, Blickpunkt der Mann 2008

DILI - Drug-induced Liver Injury



Ditferent fates of HSCs when injury stops....
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Adapted from Henderson NC, et al. 2012
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Mannaerts, I, et al, Class II HDAC Inhibit
Hepatic Stellate Cell Activation by Induction {
29. PLoS ONE, 2013. 8(1): p. e55786.
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The ideal in vitro fibrosis model.....

Hepatic Stellate Cells quiescent
+

Hepatocytes functional
but
Still able to activate: (in)direct drug effect
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The ideal in vitro fibrosis model.....

Hepatic Stellate Cells quiescent
+

Hepatocytes functional
but
Still able to activate: (in)direct drug effect
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Golden standard of P450 activity method

Liquid Chromatography and
Mass Spectrometry (LC-MS)
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v' Very Accurate

v Time demanding
v High qualified skills | samples
v NOT Cheap
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/. Calculate, analyse and
compare data




Promega P450 activity meihod
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APAP tox mechanism
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Drug toxicity

Figure 1. Flow diagra
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Anti-fibrofic compound
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Specific delivery of the Anti-fibrofic to the
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Which liposomal concentration correlates
with the effective HSC free concentratione
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On line measurements for 72h with same cells




ReallTime-Glo™

Metabolism cell
Viability assay

Induction effect at

/ LR . very low
—4 concentrations

Confirming previous
results
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= Role for HDACs

Mannaerts et al. PlosOne 2012




Role for HDACs
Role for microRNAs

Relative microRNA
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Mannaerts et al. PlosOne 2012
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Conclusion

Luminescence assays are a reliable, fast and/easy way to
-test and optimize in vitro cultures

-evaluate compound toxicity in vitro

-HDAC activity at the organ level
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