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Introduction
Effective early prediction of drug induced liver injury (DILI) induced by compounds exhibiting cytotoxic and mitochondrial liabilities is a key challenge in the reduction of drug attrition rates and the selection of desirable lead
candidates. 3D culture systems are increasingly used as screening tools to predict hepatic toxicity due to their ability to maintain hepatocyte function in vitro, and more accurately than 2D cultures to reflect in vivo hepatic
responses. A high throughput and automated hepatocyte spheroid screening platform is described. Scaffold-free HepG2 C3A spheroid cultures were subject to repeat and long term compound exposure using the Biomek® NXP
liquid handler with quantitation of mitochondrial toxicity by TMRE (tetramethylrhodamine, ethyl ester) and cytoplasmic membrane disruption (a late stage cytotoxicity) by TOTO-3 using the ImageXpress Micro Confocal (IXM-C).
The predictive capacity of this multi-parametric assay platform to screen for mitochondrial hepatotoxicants and potential DILI risk is demonstrated and forms part of our expanding Discovery Toxicology capability.
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Assay Workflow A TMRE TOTO-3 Figure 6: Mitochondrial toxicity screening
. Sinale Dose Repeat D 2 10 FCCP 2 250107, Fialuridine o 100 FCCP_ | 4 ¢ 5 1007 Fialuridine and predictionof DILIusing multiparametric
& J P ingle Lose Repeat Lose : 2 20 { . : ™ e - imaging of TMRE and TOTO-3. Spheroids
Doy Day £ { £ 15107 g g o were treated with a range of known
Cell plating AP v Plate 500 HepG2 cells/well in 50 pl & & 1x107- ©  40- © 404 . . .
Spsg;ﬂoid Spsgfoid volume and culture for 3 days EMOL E 5105 g 0l I g 0l I hepatOtOXIC Compounds In d Slngle
L L 4 : s S P oS I I dose or repeat dose regime every 48 hr.
& " owso GTJ\!\;"”T’ 3 2 " owos 5 4 3 “Towsos & % & "owsos 5 4 3 o, lef ! | ’ k
LOG [FCCP]M LOG [Fialuridine] M LOG [FCCP] M LOG [Fialuridine] M TMRE IntenSIty ( € t pane ) a5 a marker
[ o1 [ 72 ] 37 [>200 ] 164 ] of mitochondrial depolarisation or TOTO-
S 3,107 Chlorpromazine S 4x107- Troglitazone w00 Chlorpromazine «» 1007 Troglitazone 143 :
o T : : ™ s £ 3 positive cel!s (right panel) as markgr
i) GEVEEM i 10 1l of 8pt conc range of test % { g st : | t 1 : of cytoplasmic membrane disruption is
o P compounds £ R 8 8 plotted against compound concentration
(200 puM Top FAC) € o @ 2 40 3 407 . .
z = por, g ol I S o I and IC_ determined by non parametric
5 ol ., | , | 5 oL, | , | SN IR | | | SN IS S~ B | curve fitting (n =4 spheroids per compound
< DMSO -6 -5 -4 -3 < DMSO -6 -5 -4 -3 DMSO -6 -5 -4 -3 DMSO -6 -5 -4 -3 .
LOG [Chlorpromazine] M LOG [Troglitazone] M LOG [Chlorpromazine] M LOG [Troglitazone] M dOSG). Compa rable day 14 VGhICle COﬂtl‘OlS
ooy 4 BRI |.c.xtc for 1 h with TMRE and _ AEZNECE _ EXEIN _ L] e _ of 0.3% DMSO are shown to indicate the
Staining/ o D 4x107- Diclofenac D 4x107- Trazadone o 100 Diclofenac o 100 Trazadone .
imaging maging ToTO-3 & g 3 o 3 o effect of the dosing procedure alone.
ImageXpress Micro £ > 2> 2 ol : Increased sensitivity to hepatotoxicants
g } g t 7 : X is demonstrated by a shift in IC, when
8" L e. . 8 L sy ee et o 2f 1 ] o 2f I exposed to a repeat dose and is also
g oo e T T = indicated by a reduction in nuclei countand
: ltioarametc g.flm | oo racaors Rt ¥ L0 Muszadonel sphero.id area. Toxicity risk c.alculated from
g Imaging of live spheroids using Z . _ o o the ratio of minimum effective conc (MEC)
3 stack and 2D max projection Multi-parametric hepatotoxicity prediction . . .. .
2 obtained from multi-parametric imaging to
g B Repeat Dose . T .
S e Single Dose Cmax successfully ranks DILI risk in line with
FCCP n/a (1uM) n/a 6.3 12.5 1.6 .
Chlorpromazine 0.84® 7.4 2 6.3 6.3 12.5 6.3 established DILI scores.
TMRE TOTO-3 Fialuridine 0.64 24 8 125 125 1.6 50
Figure 5: Spheroid assay workflow incorporating HepG2 atene | 7o o7 ; o o6 T e VTR taxiity risk calculated ae a adi of MEC to Cmax (mimimum effctiv concentration) from the mos senéitive parameter (hold
C3A SpherOId Culture in 384 We” ULA format W|th S|ng|e or Trazadone 5.052 0.5 5 NS =200 25 3.1 ***DILI score; DILI score according to the FDA Liver Toxicity Knowledge Base classification system
repeat delivery of test compounds using the Biomek NXP | | summary:
and quantitative multi-parametric imaging of spheroid | | . High throughput validated HepG2 C3A spheroid assay provides multi-parametric assessment of mitochondrial toxicity, cytotoxicity and DILI risk.
staining using the IXM-C. Single dose protocols are runfor | | . Repeat Biomek NXP delivery of compounds permits long term drug exposure and more accurately replicates clinical effects versus single dose
C‘ days, repeat dose protocols run for 14 days. ) - High content image acquisition and analysis using ImageXpress demonstrates a high degree of spheroid uniformity and delivers robust quantitative spheroid data)
1\
Acknowledgements: References:
We would like to thank Sarah Rowe at Molecular Devices for valuable discussion and assistance in setting up spheroid image acquisition and analysis protocols in MetaXpress6 1. Gaskill H et al Toxicol Res 2016 5:1053 2. Xu et al 2008 Toxicol Sci 107 1: 97-105
\ ),

Enabling Success Contact us

www.sygnaturediscovery.com ¥ @SygnatureDiscov

busdev@sygnaturediscovery.com in www.linkedin.com/company/sygnature-discovery






