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Intro d U Ct| on U-GST assay. Assessment of a-GST leakage was achieved using the  Fig. 3 a-GST levels vs untreated control following 6hr and 24hr t-BHP
HEPKIT a-GST EIA kit (Biotrin, cat# 458602). The assay Is based on exposure.
the sequential addition of sample, enzyme-conjugate (anti-a-GST

Oxidative stress Is closely linked to several pathologies including CNS  conjugated with horseradish peroxidase) and substrate (TMB) to
degenerative diseases such as Huntington’s Disease.! The assessment of microassay wells pre-coated with anti-a-GST 1gG. The resulting light

Fold Increase of a-GST levels vs. CTR (p) FOld Increase of a-GST levels vs. CTR

oxidative stress parameters in disease cell models Is, therefore, becoming intensity is proportional to the amount of a-GST present in the sample. @ after 6h t-BHP exposure after 24h t-BHP exposure
increasingly important in Drug Discovery. Nonetheless, the same  Absorbance was measured at 450nm using 630nm as the reference

parameters may be used to predict the potential induction of oxidative  wavelength. A standard curve was created with known concentrations e - 00

stress events as a result of the toxicity of NCE’s developed for such CNS  of purified 0-GST from which sample a-GST concentrations were _ | =

indicatiOnS. CaICUIated. 3500

3000
4000 -

2500

The aim of this study was the development and optimisation of an in ~ 8-0x0-dG assay. The 8-0x0-dG ELISAKit (Trevigen, cat# 4370-096-K)
vitro multiparametric approach using a HepG2-based cell model to ~ Was employed for the evaluation of DNA oxidation. This kit detects 8-
enable the detection of oxidative stress markers, following treatment with ~ 0X0-dG, a by-product of oxidative DNA damage. The assay Is based on 2o
an oxidative stress inducer, tert-butylhydroperoxide (t-BHP). This  the competitive binding of 8-0x0-dG to the 8-oxo-dG monoclonal

compound releases peroxides, resulting in the generation of free radical ~ antibody, which is pre-bound to the wells of the immunoassay plate.

intermediates, which subsequently leads to the initiation of lipid ~ The captured 8-oxo-dG by the pre-bound monoclonal antibody Is o™ === =" = =% = =
peroxidation, affecting cell integrity and formation of covalent bonds  Subsequently detected with a secondary antibody: HPR conjugate. The = o o qa® go ™Ao™ 6™ o 5o

with cellular molecules, resulting in cell injury2 and GSH depletion.3 assay Is developed with TMB substrate and the absorbance is measured

at 450nm. The light intensity measured is Inversely proportional to the - .o Heovion of the 24-well to a 96-well plate model confirmed the trends

Therefore, the panel of oxidative stress markers chosen for this study ~ 8-0x0-dG concentration. A standard curve was created With kKnown o004 anove as well as allowing the incorporation of an additional

comprised : concentrat!ons of purified 8-oxo-dG from which sample 8-oxo0-dG marker (8-0x0dG), measuring DNA oxidation (Fig.4).
concentrations were extrapolated.
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— 8-1soprostane (8-1SP): measuring the oxidation of cell membrane

phospholipids by reactive oxygen species Fig. 4 96-well plate format: t-BHP treatment effects on GSH, 8-1SP and 8-
— Glutathione (GSH): indicating free radical scavenger potential of cells.

—a-GST leakage: evaluating oxidative stress-induced cell death. This Resu tS

marker presents an advantage in comparison to the traditional use of ALT
and AST markers in the assessment of hepatotoxicity, as it is equally
distributed in both the centrilobular and periportal regions of the liver,
whereas ALT and AST are not distributed uniformly.

The results demonstrate increased 8-ISP levels with t-BHP exposure %6 8-0x0dG levels after 24h tBHP exposure  ®) et after 24h LBHP exposure in 96.wel
and a clear concentration-dependent response following 24h exposure in 96-well format format

to t-BHP, showing up to a 4-fold increase vs. control at 2mM (Fig. w0 100 I!

1(a), Fig.1(b)).

Green bars signify standard deviation (n=3) 80

Miniaturisation of the 24-well plate model to a 96-well plate model was
attempted as well as the incorporation of an additional marker, 8-

hydroxy-2’-deoxyguanosine (8-oxodG), measuring DNA oxidation. _ _ %
Fig. 1 8-ISP levels vs. untreated control following 6hr and 24h t-BHP

) EXPOSUre. 20
Materials & Methods o
(a) % 8-ISP levels vs control after 6h t-BHP exposure
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Cell Culture. HepG2 cells were obtained from American Type Culture 000 KU S S

Collection (ATCC#HB-8065). Cells were maintained in 75 cm? flasks
and used after 3 passages. The media composition was as follows: =
DMEM with Glutamax (Invitrogen, cat# 31966-047), 10% FBS (In- _— ;
/
—F
/
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vitrogen, cat# 10108-165), 50ug/mL Gentamicin (Invitrogen,
cat#.15710-049) and 1% NEAA (Invitrogen, cat# 11140-035). HepG2
cells were harvested with the addition of 2mL of TryplExpress (Invitro-
gen, cat# 12604-013), following a washing step with 10mL PBS (with-
out Ca/Mg, Invitrogen, cat# 14190-144).
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t-BHP treatment and sample collection. HepG2 cells were subcultured o0 L — =
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Into 24-well plates (Corning, cat# CC3524) at a seeding concentration of < g\?w ISP A P L :
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2x10° cells/well and incubated for 48h at 37°C (5% CO,). Following the ST AN P P P P e
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48h Incubation, medium was aspirated from the wells and the cells were BT @B o@T BT et AT et

treated with the t-BHP (Sigma, cat# B-2633) at a concentration range b) % 8-ISP levels vs control after 24h t-BHP exposure
from 0 to 3.0mM. The cells were exposed to t-BHP treatment for 6 and 5000 D| SCUSS | on & Conc | us | ons
24h, respectively. Samples were collected at the end of each incubation 4500

time. Media from the replicate wells was pooled and centrifuged for 5 000

min at 3,000 rpm. Aliquots for 8-1SP, containing 0.005% BHT (Sigma, Zzzz Marked alterations of 8-1SP, GSH and «-GST levels in HepG2 cells were

cat# W218405), and o-GST, were stored at -80°C and -20°C, | detected_ when exposed to t-BHP treatment. Furthermore, significant

respectively. Following collection of media, 300uL of cold MES buffer - 2000 modulation of 8-1SP and GSH levels were observed at sub-lethal

was added to each well and harvesting was carried out manually. A [ 4500 concentrations (1.e. at concentrations  below 0.5mM  t-BHP, where

pooled sample was collected for each treatment concentration, which e significant a-GST release Is seen).

was stored on ice to further undergo sonication and deproteinisation

with metaphosphoric acid solution (Sigma, cat# 239275). Subsequently, o “ “

HepG2 cells were seeded into 96-well plates at a concentration of 5x103 oo \@9\‘“ %Y\w““

cells/well and incubated with t-BHP at a concentration range from 0 to v ¢

2.0mM. Media samples were collected as described above, whereas, = Marked GSH depletion starting from 0.1mM (-54.5% and -34.4% at 6h

GSH levels were determined with the use of the GSH-Glo method. and 24h, respectively) was observed with complete depletion at higher
concentrations. (Fig. 2 (a),(b)).
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, , No improvement in the marker detection was observed with a shorter t-BHP
o™ exposure (i.e. 6h), and a clear concentration-effect relationship for 8-1SP
¢ levels was observed after 24h of t-BHP exposure.
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The data obtained suggests that miniaturisation allows a significant
reduction in assay time, increase in throughput as well as the application of
additional markers, such as 8-oxo0-dG. The GSH-Glo assay proved to be

8-1soprostane assay. The measurement of 8-1SP was carried out using . . more amenable to miniturisation.
: . ) Fig. 2 GSH levels vs. untreated control following 6 and 24h t-BHP
the 8-isoprostane EIA kit (Cayman, cat# 516351). The assay Is based on J J

the competition between 8-isoprostane and 8-isoprostane-acetylcholin- SAPOSUTE. Overall, the results obtained indicate that a fast and easy multiparameter
esterase (AChE) conjugate (tracer), for a limited number of 8-ISP- approach for the assessment of oxidative stress and cell viability markers
specific rabbit anti-serum binding sites.56 Assay plates were pre-coated (8 % GSH levels vs control after 6h t-BHP exposure (.e. 8-1SP, GSH, 8-0x0dG and o-GST) from samples obtained from one
with mouse monoclonal antibody. Following an 18h incubation with single in vitro experiment is feasible. Furthermore, an additional value of
tracer, antiserum, and either standard or sample, the plate was washed 120 this gpp_roach, Is that such a panel of biomarkers can be applied both In vivo
and developed with the addition of Ellman’s Reagent, representing the 100 and in vitro.

AChE substrate. The product of the enzymatic reaction absorbs at
412nm. The intensity of the light detected spectrophotometrically is
proportional to the amount of tracer bound to the well, and inversely
proportional to the amount of free 8-1SP present in the well during 4
Incubation. A standard curve was created with known concentrations of -
8-1SP from which sample 8-1SP concentrations were extrapolated.
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GSH assay. The measurement of GSH was achieved with the °°&\A\>°9&Y\?°‘ 28 P et e e® 37499.

0

employment of the GSH Assay Kit (Cayman, cat# 703002). This assay
is based on an enzymatic recycling method, using GSH reductase for the Referen ces
quantification of GSH.”8° The sulfhydryl group of GSH reacts with () o5 GSH levels vs control 24hr t-BHP after 24hr t-BHP

DTNB (Ellman’s Reagent) and produces a yellow coloured TMB. The SXROSHIE
mixed disulphide between GSH and TNB is reduced by GSH reductase
to recycle the TNB production. The rate of TNB production is directly
proportional to the concentration of GSH in the sample. Measurement of
TNB absorbance was obtained at 404nm. A standard curve was created
with known concentrations of GSH from which sample GSH content
was calculated.
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