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NRs: members and functions
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There are 48 members identified in human NR superfamily.



Chemical activation of nuclear receptors
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Chemical activation of nuclear receptors
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NRs have broad, overlapping but distinct ligand specificity.



Chemical activation of nuclear receptors
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NRs have broad, overlapping but distinct ligand specificity.
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Use of in vitro assays for the biological/toxicological
characterization of chemical compounds

%

(Q)SAR approach
* Defines physicochemical properties (e.g. descriptors), based
on the whole and/or partial chemical structure (2D/3D).

* Tries to find out the association between physicochemical
properties and toxicity.

Our working hypothesis
* The biological property (ability to interact with cellular
macromolecules) may not be defined comprehensively only
by chemical structures.

* The biological (toxicological) property of chemicals may be
defined by in vitro assay using cells and/or biomolecules.

What kind of assays are good for such a strategy?



How much in vitro information do we need?

v

Big data (by a large set of assays) will give us valuable
information on chemicals’ biological/toxicological
characteristics that we cannot obtain in silico analysis
(descriptors, (Q)SAR).

Japan is far behind USA in terms of in vitro big data collection
(e.g. ToxCast by USEPA)

Our hypothesis and project:

>

>

There are Japan-made good database available (e.g. HESS,
TG-GATES) .

We may be able to predict in vivo toxicity with small data by
selected/targeted assays in combination with such database.

Nuclear receptor/P450 assays seem good as “startup/first
choice” assays for a such strategy in the evaluation and
prediction of chemical toxicity.



Why nuclear receptors?

%

v Nuclear receptors (NRs) are activated by a wide variety of
chemical compounds, acting as “xeno-sensors™ and “toxicity
targets” in the body.

v" NRs show broad, overlapping, but distinct, ligand specificity.

v" NR-activating ability of chemical compounds is easily
determined by easy-to-handle, high-throughput in vitro
assays.

v" NR assays show “high-positive rate”.

v' P450s are major drug metabolizing enzymes showing broad
substrate specificities and work as “xeno-sensors”. (e.g.
human CYP3A4 metabolizes ~50% of clinically used drugs)

NR/P450 assays may be used as in vitro chemical profilers.



Toxicity prediction using NR-activating profiles and '
in vivo toxicity database: on-going LRI project / 4
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Toxicity prediction using NR-activating profiles and '
in vivo toxicity database: on-going LRI project / 4
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Thank you for your kind attention.



