BioDetection Systems: State of the Art bioassays
Focus is on novel bioassays for safety assessment
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@g‘ Global Partnerships in more than 50 countries

BioDetection Systems
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ﬁ@/ BDS Strategy for developing health effect
- pathway-specific Bioassays

BioDetection Systems

Why are bioassays necessary to Manage Food,
Environmental & Human Safety now and in the
future?
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@/ Why use Bioassays?

\ .
BioDetection Systems Dilemma: more and more compounds to be tested, how to manage the

risks of mixtures?

Solution: Paradigm shift from chemical to effect oriented analysis:

Chemical oriented, Effect oriented,
Compound by compound complex mixtures

To know if our soup is safe, rather than what exactly is in it
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@/ Criteria for bioassays design

-
BioDetection Systems

Modern in vitro bioassays should be:

Designed in biologically relevant host

Provide an integrated measure for complex mixtures,
Mechanism-based o
Predictive for hazard (risk) identification >~
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Bioassays can be operated in an automated mode and are extremely useful

for screening purposes
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]@v Notion: Environmental chemicals can interfere
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SDotection Systems with biochemical pathways:

example obesogenic activity through several pathways

Bisphenol A Phthalates Organotins Dioxins PFCs
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BDS)

-
BioDetection Systems
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Which toxicity/biochemical pathways
should be selected and monitored?

Genotoxic
mechanisms

Mutagens,
clastogens,
aneugens

disrupting
compounds

Developmental toxicity

Reproductive toxicity
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BDS)

— CALUX": effect-based compound quantification

BioDetection Systems
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Available CALUX® assays:

\ gl

. . .
BioDetection Systems list of important “mode of actions”
name status cell name status cell name status cell
DR CALUX ‘/. H4IIE kappaB CALUX ‘/. U20s Cytox CALUX ‘/. U20s
PAH CALUX ‘/. H4IIE P21 CALUX ‘/. U20s MTT ‘/. all
ER CALUX ‘/. T47D Nrf2 CALUX \/. U20s LDH leakage ‘/. all
ERalpha CALUX ‘/. U20s P53 CALUX \/. U20s Visual ‘/. all
ERbeta CALUX ‘/. U20s P53 CALUX \/. HepG2
ERalpha CALUX ‘/. HEK293 TCF CALUX \/. U20s
ERbeta CALUX ‘/. HEK293 AP1 CALUX \/. U20s
AR CALUX \/. U20s HIF1alpha CALUX ‘/. U20s
PR CALUX ‘/ U20S ER stress CALUX ‘/ u20S
GR CALUX \/. U20s CRE CALUX . U20s
TR CALUX ‘/. U20s ETS CALUX : U20s
RAR CALUX \/. U20s GLI CALUX . U20s
PPARy1 CALUX \/. U20s NOTCH CALUX . U20s
PPARy2 CALUX ‘/. U20s E2F CALUX : U20s
PPARa CALUX \/. U20s STAT CALUX . U20s
PPARS CALUX ‘/. U20s Myc CALUX : U20s
LXR CALUX \/. U20s TGFbeta CALUX : U20s
PXR CALUX : U20s Metal CALUX . T47D
VDR CALUX : U205 CALUX: n=28
MR CALUX : U20s | | Agonist/antagonist: 25x2=56 assays
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@ Application Domain:
, Prediction of toxicity pathways

activated by environmental chemicals
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Predictability of CALUX for Reproductive hazard
(risk) identification

-
BioDetection Systems

. COMPOUND TOXICITY EST diff

1

Piersma et al. 2013 1
Reprod Toxicol. 38:53-64.
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m} Application domain:

- Identification of Green Chemicals

BioDetection Systems
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Case study: CALUX panel identifies FDCA as a potentially non-toxic
alternative to current plastic ingredients/building blocks
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@ Application Domain: @

—— Human cohort Studies in Europe N ‘
BioDetection Systems  participating in NewGeneris ~ Newleners

.

Over 250.000 Mother-child pairs included
-
L S
| Norwegian Mother and Child Cohort Study (MoBa) |
Bramat and BraMlljo (MoBa)

| UK Women's cohort study (UKWCS) Ig/'l © ; gﬁ

| Born in Bradford (BiB) > Damsh National Birth Cohort (DNBC) |
DKBK

4| German Childhood Cancer Registry (GCCR) |

InfanC|a y Medio Amblente (INMA) |
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* Mother-Child Cohort (Rhea) I~

8th Biodetector conference
Turin, Italy, 25-26 September, 2014




ﬁ@/ Newgeneris Project summary )

e -
BioDetection Systems New(ene

Hypothesis to be tested:
Maternal exposure to dietary compounds with carcinogenic and
Immunotoxic properties results in in utero exposure and molecular
events in the unborn child leading to increased risk of cancer and
immune disorders later in childhood.

Existing mother-child cohorts will be used while new bio banks will be set-up

Overall goal: Development and application of two categories of
biomarkers in relation to dietary exposure and childhood disease.

1 - biomarkers of exposure to chemicals with carcinogenic
and immunotoxic properties
2 - biomarkers of pre-carcinogenic and immunotoxic effects
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@/ NewGeneris Sample receipt and analyses ff@)
Bmtection Systems for CALUX assays New)’

DR-CALUX ER-CALUX AR-CALUX

Planned total samples 2000 <2000 <2000
(pairs) 1000

No of cord blood samples so far 371 361 361
analysed

(pairs) (352) (342) (342)
Samples remaining (in house) 1250 1250 1250
(pairs) (472) (472) (472)
Samples not received - - -
(pairs) (176) (176) (176)
Samples placenta perfusion study 175

analysed
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BDS) DR CALUX activity (pgTEQ/mI) in ks)
BioDetection Systems cordblood plasma NewGeneris
of NewGeneris cohorts

Freq. dist. cordblood plasma
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mean: 0:23 pg 2,3,7,8-TCDD eq./ml plasma
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@ DR CALUX activity (pgTEQ/mI) in @}

- maternal plasma of NewGeneris cohorts |

BioDetection Systems NGWG en (f*ﬁi_S

Freq. dist. maternal plasma

200 —
median: 0.34 pg 2,3,7,8TCDD eq./ml plasma

150 = mean: 0.37 pg 2,3,7,8TCDD eq./ml plasma
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@’ Outcome of Newgeneris Study 9)

BioDetection Systems

* Pathway specific bioassays are valuable for human monitoring

** Small volume sample analysis of human plasma is feasible with CALUX bioassays

** 11 papers published:
The NewGeneris human early lifestage epidemiology studies show associations

between exposure to dioxins and/or EDCs (especially with cord serum) and adverse
Health outcome in children,

in particular:

» Associations between DR-CALUX responses and childhood leukemia

» Associations between DR-CALUX responses and low birth weight;
and shorter gestational age

» Associations between DR-CALUX responses and changes in AGD in
young boys

» Prenatal exposure to DR-CALUX responses via food is associated

. with effects on the immune system functions at 1 and 3 year old children
8t Biodetector conference
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BDS Amsterdam: Thank you for your attention!
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