The ToxBank Compound Wiki

(* I OX Ba I l k The ToxBank Compound Wiki was created to support the organisation and presentation of information on reference compounds to

SEURAT-1 scientists. The selection of a semantic media wiki to develop this resource enables both the collaborative assembly, annotation
and curation of information profiles on compounds and the structured capture of metadata such as on linked toxicological data or

biochemical mechanisms.

htt .// .k. t b k t The wiki provides an extensible high quality information resource servicing the selection and use of reference compounds by researchers
p‘ WIKIL.LOXDank.ne during their experimental planning. Compound information pages are linked to sources of repeated-dose toxicity in vivo and in vitro data,
physical and chemical property data, linked biological resources on genes and pathways, and whenever available, human adverse event and

epidemiological data.

The wiki is extensible for further development as a critical SEURAT-1 cluster resource for the support of chemical and biological reagents

evaluation, selection, quality control, distribution and use.

. . )
Compound Selection Compound Profile Information Page
& Login =
Human Toxicity Adverse Events Analysis (below) e Page Discussion Read View source View history Q
Co % : :
mpound causes one or more of the following Red — hepatic; Orange — gastric; Blue — other TOXBank
P ge— g .
2 Cholesiasy Acetaminophen
= ‘ohosehalipidosis P ADME Acetaminophen toxicity is distinguishable from cetemnophen —————
. ﬁt;r!o;s . PK parsencters & NSAID pharmacology shared with other drugs {,..-f’ “““‘m\‘
e cell deat H 2
commended dose ( Executive Summary Information |
e Cou Main page
in humans, or exemplifies an in vitro mechanism Sva i \&“‘m—___ —~
underlying one of these toxicities e half-lfe Recent changes Compound ———————— Acetaminophen (Paracetamol)
Toxicity occurs via one or more of the followin * Hg toxins e ici e
mech.a:b'ms i : Therapeutic window mapaang Toxicites Cytotaxicity
Metabolically activated (optional), active metabolite Summary Page Mechanisms Metabolic oxidation to the quinone imine NAPQI metabolite, which traps cellular thiols, both

Acetaminophen
Afatoxin B1
Allyl Alcohol

o mitochondrial disruption known and available for testing &
o inhibition of lipid transport or metabolism
o nuclear receptor modulation

protein and GSH, by formation of covalent adducts. Studies of quinane imine analogues suggest
additional depletion of thiols by redox cycling

e complexation of phospholipids Omics and ICZ0 Data P Comments Acetaminophen is selected based on its chemical mechanism, which is representative of
Therapeutic target S AEpe ol pes s hows e quinones with a high reduction potential
B’:Z:t::‘c‘“ mf:h""”m Sksaxicty. f;:::::::nf:jili;}::kt\z;n 1 Eal:,mu . Feedback Contact Gold Compound Working Group (GCWG)
Physical Properties ST imethary. - - T Acetaminophen
;.\rcoc;p‘;tr:i:‘andl:sted within the ToxCast/Tox21 oifm;dlcngm’m‘w[mCeuu]mem“cy! FSE:[:E;?QUIHGHE ( In Vivo LINTOP Data PK-ADME Data Omics and ICsy Da_;;\-l
t?f;:xfzizn:c:::md structure and somenic  |Observed ICq for i vitro cellular toxicity studies. 4 Egg:spﬂe “R__ih]fSiCal Properties Recommended Product and Source ---f#z;;
ic;ll::}:c:x:;:ﬁer solution at 30 times the ix vitro ICs :i_:; Z:?:::mide i Vivo [Ja_t;?__ Comp u:n_d_,ﬁ__ﬁr " . =
Solubtlity in DMSO 100 time s buffer solubility Methotrexate Adverse Events 7 High doses can cause acute hepatic_g
Vessel binding properties 2 : - Oligoraycin A production of toxic quin~ge ]
Src;::;;\m Rt Rotenone 1998 1o 2003, acetami
Vapor pressure. (Non-volatile) Tamaxdfen Iver failure in the United St
TO301317 related cases (131 of 275) afltiated with
Walproic Acid averdosa. ' . 1
"y
The general compound selection criteria (shown on left) were developed by Each compound has an associated information profile page on the wiki
the SEURAT-1 Gold Compound Working Group (GCWG) established at the very which contains a summary of all relevant information discovered on that
start of the program. During 2011 these criteria were elaborated further to compound. This includes a summary of available knowledge in the
take into account the emerging strategic goal of the SEURAT-1 cluster to literature, calculated and experimental properties, and compound-specific
develop a Mechanism of Action (MoA)-based approach to toxicity assessment. links to many other linked resources providing useful chemical, biological or
This includes evaluation of both on- and off-target effects of compounds, e.g., toxicological information.
for marketed NSAID drugs (shown on right),
Information related to the selection criteria on compounds has been organized
on the ToxBank wiki for work-in-progress on candidate compounds. When a
compound has been approved by the GCWG, the page is published for access
by all researchers at the cluster level.
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Compounds were selected based on the initiating event and a limiting range of reactivity. Alkylating agents span the range from totally non-selective, diffusion-
controlled reaction with virtually any thiol to highly selective alkylation of select proteins, e.g. glyceraldehyde phosphate dehydrogenase.

Redox cycling- and free radical-based cyto-toxicants were chosen to address the contribution of lipid peroxidation to cytotoxicity. A proteomics experiment that
discriminates between reaction of proteins and DNA with lipid peroxidation products vs. depletion of redox potential will provide a guantitative estimate of the
importance of lipid peroxidation in cytotoxicity. A key additional question is whether redox cycling agents also reverse the electron transport chain to deplete ATP at
high concentrations.
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Through using a linked resource approach the compound profiles can be linked
to related key biological information available of interest e.g., on genes and
pathways associated with the MoA probed by the test compound (Links to
Comparative Toxicogenomics Database and Kegg pathways resources shown).
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Experimental data and model predictions on physico-chemical properties
such as solubility, volatility and partition coefficient are assembled for each
compound. Furthermore information on recommended products and
suppliers are provided with details on specific product codes, purity, storage
conditions and stability.

Mechanism-Based Compound Selection

Lipid Disregulation and Nuclear Hormone Receptor Ligands

Compound MOA Toxicity Promiscuity

Bosentan BESP inhibitor Cholestasis
Dirlotapide MTTP inhibitor Steatosis
Fluoxetine Phospholipid binding Phospholipidosis
Valproic acid Inhibition of beta-oxidation Steatosis
10901317 LXRa/p — PXR agonist Steatosis via adipocytes 7%
Tamoxifen ER agonist Steatosis via adipocytes <1%?
Rifampicin PXR agonist Negative control 76%
CITCO CAR agonist Negative control; epigenetics 1%
WY14643 PPARa agonist 3%
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Lipid regulation is addressed at two levels: inhibitors of specific points in the
metabolic system and activation of the nuclear hormone receptor lipid-
regulating systems. Steatosis is not necessarily a result of hepatocyte
dysregulation but may be a remote effect of adipocyte dysregulation.
Activation of some NHRs does not in itself cause hepatotoxicity, but the
receptors are so promiscuous that they are included as negative controls.

The Compound Assessment Team prepares detailed assessment of each compound
against the acceptance criteria and MoA-based strategic considerations. Compounds
are recommended to the SEURAT-1 cluster if they are agreed unanimously by this
team. The Gold Compound Working Group consists of representatives of each project
team of the SEURAT-1 program plus representatives from the Scientific Expert Panel.
These representatives proposed the superset of compounds from which potential
standards were drawn and provide a conduit for interaction with the project teams on
compound selection.
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