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Ontwikkeling van de gist oestrogene bioassay

R
O‘Q”/

173-
estradiol

OO oy
KRR
IR

RIKILT

WAGENINGENNEE



De gist oestrogene bioassay
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RIKILT heeft ook op gist gebaseerde bioassays
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Bioactivity measurements

Transcriptional Activation (TA) bioassays (yeast or mammalian cell based)

" Detect all compounds (structures) that are able to activate the
receptor, e.g. the estrogen, androgen, progesterone,
glucocorticoid or thyroid receptor. As the main mode of action
of all active hormones is by activating their cognate receptor,
they fulfil Directive 96/22/EC that prohibits all substances
having hormonal action

" Moreover, they are:
® Sensitive and specific
® Quick, simple and robust
e Applicable to urine, feed and preparations

RIKILT
WAGENINGENNEE



Ontwikkeling en/of validatie van bioassays op
het RIKILT-Instituut voor Voedselveiligheid

" The DR-CALUX® for dioxins - feed, fat, oil
" The yeast estrogen bioassay - calf urine and feed
" The yeast androgen bioassay - calf urine and feed

" The yeast corticoid bioassay

" The GR-CALUX® for corticosteroids - feed
" Receptor-bindingassay B-agonists - feed
" PPARO bioassay

" The extended steroidogenesis assay - chemicals (OECD)
" PR-CALUX® for progestagens - validation feed is
on-going
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Urine
sample #

Blank urine

Bovee et al., ACA 529 (2005) 57-64
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DIETARY SUPPLEMENT
30 CAPSULES

Van Poucke et al., ACA 586 (2007) 35-42



Bioassay directed identification of unknowns

Sample pretreatment

and clean-up

Androgen yeast biosensor

Gradient Liquid Chromatography

Bioactivity screening

Bioassay plate

Collection plate
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Dietary supplements in yeast androgen bioassay & LC-MS/MS
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The extended H295R steroidogenesis assay

" Zonally undifferentiated fetal
adrenal cells originating from
a human adrenocarcinoma

" Express all genes and
enzymes involved in
steroidogenesis

" OECD validated (TG 456) Transverse Section MicroscopksSecion
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The extended H295R steroidogenesis assay
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Trilostane effects in the H295R assay - GC-MS/MS
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Effects in the H295R assay - GC-MS/MS
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Effects in the H295R assay
— Hightroughput UPLC-MS/MS
- UPLC-ToF-MS based Metabolomics (targeted search)
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The extended H295R steroidogenesis assay

" Monitoring changes in steroid profiles that also
unlravle)ls the mechanisms of action (predictive
value!
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Bioassays for Endocrine Disrupting Chemicals (EDCs)

®  The yeast estrogen bioassay (agonists, SERMs and antagonists)

® The yeast androgen bioassay (agonists, SARMs and antagonists)

® The yeast (gluco)corticoid assay (agonists, antagonists)

® The DR CALUX bioassay for dioxins and dI-PCBs

® The U20S GR CALUX bioassay (for (gluco)corticosteroids)

® The U20S PR CALUX bioassay (for progestagenes like progesterone)
® The extended H295R steroidogenesis assay

®  PPARO assay

® The receptor-bindingassay for -agonists

" A LBD-ERalpha bindingassay in combination with MS (BioMS)
" Thyroid transport disruption: TBG and TTR binding assays

" T3 and T4 synthesis: TPO enzyme assay

" Hormone transport disruption: SHBG binding assay

" ELISAs and Luminex methods, e.g. for (gluco)corticosteroids
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Combining different assays: an in vitro testing
strategy (ITS) for estrogenicity
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The PamChip® peptide array

Compound dose-response analysns
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An ITS for estrogenicity
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Combining different assays: an in vitro testing
strategy (ITS)

" The example of Bisphenol A

* ITS estro%enicity: BDS U20S-ERa-CALUX®, RIKILT yeast
estrogen bioassay, PamChip® peptide array, extended H295
steroidogenesis assy

* Extended with: the BDS U20S-AR-CALUX® and RIKILT yeast
androgen bioassay

" This goes beyond the ITS for estrogenicity testing (replace the in
vivo uterotrophic assay: OECD TG440)
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An extended ITS for the

Bisphenols
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An extended ITS for the Bisphenols
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An extended ITS for the Bisphenols
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An extended ITS for the Bisphenols
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Regarding ITX

printing ink of packaging materials (e.g. found in
milk).

" Little is known about possible effects of ITX on human
health.

" Here we test the in vitro AhR agonist activity and both
the (anti-)estrogenic and (anti-)androgenic properties
of ITX with bioassays first.
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ITX in the DR-CALUX and yeast estrogen and androgen
bioassays

Rat liver H4IIE cells Yeast cells
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In vitro gene expression profiles in H4IIE cells:
ITX vs TCDD
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Summary of all in vivo results
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