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Overview of the presentation

In vitro approaches to cosmetic safety assessment: ASCCT

e High Content Imaging (HCI) introduction.

e HCI in 3D cellular models.

¢ Designing a cell stress panel based on cell signalling pathways.
e Cell stress panel example data and images using HCI.

e Recent publication in collaboration with Unilever - Identifying and
characterising stress pathways of concern for consumer safety in next
generation risk assessment — Hatherell et al., 2020.

e Concluding remarks.
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High Content Imaging (HCI)

Data capture and analysis

e HCI instruments used to image cells
— Live cell chambers
— Confocal imaging: 2D and 3D
— Automated platform

e Cellular quantification: Organelles,
nuclear, perinuclear and
cytoplasmic regions.

e Automated fluorescence imaging
and image analysis

e Multi-parametric indicators of cell
toxicity (multiplexed in a single well).

wavelengths:

488 555 647
‘ ®
gree! orange/red f d
450 500 550 600 650

o
< O
2 - “"_‘ {
Y o e
_4 O @ @ .":‘,
o < @
O o C
L LS .
\ @
Nucleus Dye/Ab Dye/Ab
within within
nucleus cytoplasm

PAGE 2

Cyprotex, In vitro approaches to cosmetic safety assessment, April 2020




&t Confocal HCI in ULA spheroid microplates

3D liver model imaging
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e Hanging drop technique compared with Ultra-
Low Attachment microplates (ULA).

DMSO 20 uM 50 uM 200 pM 500 pM

Increasing ethacrynic acid concentration

e High content imaging compatibility in 3D.
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Prediction of 3D DILI using HCI Assay

Comparison of hLiMTs and HepaRG spheroids using HCI
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Selection of Cellular Stress Pathways

Collaboration with Unilever to develop NGRA cell stress panel

Chemical/ ,_] Nucleus
CYP1AL
Step 1 :
Selection of stress
pathways

!

!

Selection of cell line,
exposure scenarioand
timepoints

|

HepG2, cell line, single
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1hr, 6hrand 24hr
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Cell death
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36 biomarkers identified that were representative of key stress pathways,
mitochondrial toxicity and cell health.
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Cell Stress Panel Assay development

Cellular Markers identified for each mechanism, multiplexed were possible
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Cell Stress Panel Design

Design Involves cellular dyes, antibodies & ELISA’s
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Example data: Metal Stress

Metallothionein response to metal stress
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Example data: Endoplasmic Reticulum (ER) Stress

ER disruption, BiP & CHOP signalling pathway
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Example data: Mitochondrial Oxidative Stress

Mitochondrial ROS, PGCia & TNFAIP3 signalling pathway
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Cell stress panel development steps

Joint publication with Unilever accepted

e Stage 1. Development of cell stress
panel

e Stage 2: Benchmark substance selection

e Stage 3: Does selection based on C,,,

Data generated for 13 benchmark
substances — mix of substances known to
cause adverse effects in humans due to
cellular stress (e.g. doxorubicin) or history
of safe use (e.g. caffeine).

Step 1 Step 2 Step 3
Selection of stress Selection of chemicals ] —
pathways - accordingto different Selection _of in vitro
classes and exposure concentra!uqns based
l scenarios (basedon upon realistic human
typical use of exposures
compound)

Oxidative Stress, DNA
damage, Inflammation,
ER Stress, Metal Stress,
Heat Shock, Hypoxia,
Mitochondrial Toxicity,
Cell Health

!

Selection of biomarkers,
probes or antibodies and
optimisation of high-
contentimaging

!

See Supplementary
Materials, Table S$1

!

Hatherell et al., 2020, Identifying and
characterizing stress pathways of concern
for consumer safety in next generation risk
assessment, Tox. Sci. in Press.

Selection of cell line,
exposure scenario and
timepoints

|

HepG2, cell line, single
exposure,
1hr, 6hrand 24hr

Exposure scenario
adopted for chemicalis
‘low risk’ (from
consumergoods
perspective)

® Niacinamide (food,
cosmetics)
Coumarin (food,
cosmetics)

Caffeine (beverages,
cosmetics)
Phenoxyethanol
(cosmetics)
Sulforaphane (food)
® {BHQ (antioxidant)
Triclosan
(antimicrobial)

Exposure scenario
adopted for chemicalis
‘high risk’ (from
consumergoods
perspective).

® CDDO-Me (drug)

® Doxorubicin (drug)
® Diclofenac (drug)

® Troglitazone (drug)
® Pioglitazone (drug)
® Rosiglitazone (drug)

Information on human
exposure obtained from
human clinical trials or
PBK modelling

!

Selection of 8 in vitro
concentrations (upper
bound informed by
cytotoxicity data
generatedin previous
studies — data not shown)
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Evaluation of the 13 Benchmark Chemicals/drugs

PoD established for each biomarker in the cell stress panel

Chemical-
exposure

classification (risk)

Low
Low
Low
Low
High
High
Low
Low
High
High

Phenoxyethanol -
Niacinamide -
Coumarin -
Caffeine
Diclofenac -

DEM -

tBHQ 1

Triclosan -
Troglitazone

Pioglitazone hydrochloride

| |

:

| -

| ks
e
l.. “f -3

No Cmax available

— Max. conc. tested

e For all the chemical-exposures
categorized as low-risk (except
triclosan), the estimated C, ., was
below the minimum PoD detected or
no response was detected.

e By contrast, for chemical-exposures
categorized as high risk (except
diclofenac), the estimated C, .,
values were above the minimum
PoD.

e Using the in vitro cellular stress

Low Sulforaphane - X o . ..
o o I |4 | St panel and statistical approach
1 Rosiglitazone A . b — . o -
? ’ S T described in Hatherell et al (2020) it
High CDDO-Me - ° | ° o 1 oces ® 1 hour PoDs ) ; )
® 6 hour PoDs was possible to identify substance
i icin 4 coso & : ..-...: h .
High PoRGbcH I S | B exposures that may be associated
0 L i a0? 3 with adverse health effects due to
Concentration (uM)
cellular stress.
Overview of PoD modes and associated mean C,,,, estimates for each substance.
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Concluding remarks

Cell stress panel developed for NGRA

¢ \We have presented the development and initial characterisation of a Cell Stress
Panel Assay for NGRA. The panel consists of multiple cellular stress signalling
pathways using both live cell organelle dyes (e.g. ER tracker, MitoSox) alongside
specific antibodies e.g. transcription factors (ATF4) and chaperone proteins
(BIP), 36 biomarkers in total.

e |nitial validation of the cell stress panel in press (Hatherell et al., 2020) whereby
this predominately high content imaging (HCI) strategy has the potential to
Improve our understanding of chemical exposure outcomes using PoD in relation
to C, ., With a set of 13 benchmark substances.

¢ In combination with other cellular assays and in silico approaches this panel
could provide a powerful NGRA tool to use in non-animal safety decision making.
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