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Goals of this presentation s

Background: reference chemicals

- Key to testing / interrogating / interpreting aspects of the retinoid signaling
pathway (e.g., in vitro data, in silico models) essential for predictive toxicology.

- Identifying the right chemical compounds from available resources (e.g., literature,
databases) and ‘sifting’ the information around them is challenging.
* Goals:

- Assemble collections of candidate reference chemicals that convey important
information on the underlying biology of retinoid signaling (2 tools).

- Provide a tool that can be easily used to investigate / organize evidence extracted
from the relevant literature (Abstract Sifter [Baker et al. 2017]).
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Example 1: retinoid pathway candidates from ToxCast

* Download assay data from CompTox Chemicals Dashboard to database
* Combine and organize

ToxCast/Tox21 Assay Target
atg_dr5_cis_dn dr5
e Output to Excel atg_dr5_cis_up drs
atg_rara_trans_dn rara
° Ad d ove rV|eW atg_rara_trans_up rara
atg_rarb_trans_dn rarb
° Add nav'gation atg_rarb_trans_up rarb
atg_rarg_trans_dn rarg
atg_rarg_trans_up rarg
atg_rxra_trans_dn rxra
atg_rxrb_trans_dn rxrb
nvs_adme_hcyplal cyplal
nvs_adme_rcyplal cyplal
nvs_nr_hrar_antagonist rar
nvs_nr_hrara_agonist rara
tox21_rar_luc_agonist rar

tox21 rar_luc_antagonist  rar
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4 |DTXSID1026902 M, N,N-Trimethyloctadecan-1-aminium chloride 1 1 1 1 1 1 <L- H|t Ca”s
3 |DTXS1D1040613 Bexarotene 1 1 1 1
6 |DTX51D2021103 Pentachloroanisole 1 1 1
7 |DTXSID2022880 Danazol 1 1 1 1 1
8 |DTXS1D2024585 Benzo(f)jguinoline 1 1 1
5 |DTXS1D2032342 Chinomethionate 1 1 1 1
10 |DTX51D3023536 Retinol 1 1 1 1
11 |DTX51D3025091 3,3"-Dimethoxybenzidine 1 1 1 1 1
12 | DTXSID4038922 Tetrabromabisphenol A bis(2-hydroxyethyl) ethe 1 1 1 1
13 | DTXSID5037028 Hexadecyltrimethylammaonium bromide 1 1 1 1 1 1
14 | DTXSID7020687 1,2,3,4,5,6-Hexachlorocyclohexane 1 1 1 1
15 |DTXSID7038864 2,2'-Methylenebis{ethyl-6-tert-butylphenol) 1 1 1 1
16 | DTXSID7047306 CP-634354 1 1 1
17 | DTXS1D3020453 Dieldrin 1 1 1
18 |DTX51D3032531 Bromuconazole 1 1 1 1 1
19 | DTXSID9044582 1-tert-Butyl-3,4,5-trimethyl-2,6-dinitrobenzene 1 1 1
20 | DTXS1D0020022 Acifluorfen 1 1
21 | DTXS1D0024002 Fenpropathrin 1 1
22 | DTXSID0032572 Prallethrin 1 1 1
23 | DTXS1D0051453 2,3-Diaminopyridine 1 1
24 |DTXSID1023998 i i -cli
| Cypermethrin i o To use this tool, sort and browse, then double-click on
25 |DTX51D10242359 Phosalone 1 1 .
26 | DTXSID1027924 Diisodecyl hexanedioate 1 1 blue cell to see detail
27 | DTXS1D1046570 1 1 T T T T T T T T T —

SHPP-33




Detail sheet

Link to
Dashboard

for details ->

A B C E (€] H
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1 |Detail

2 |DTX Link - | Preferred Mame -1 | ToxCast Assay - | Pct ToxCast| ~ | scaled top |~ |AC50 |~
811 |DTXSID0025789 beta-Nitrostyrene tox21 rar luc antagonist 235 /586 3.399090076 27.65681
12| DTXSID1040613 Bexarotene atg_dr5_cis_up 178 / 415 4,071380658 0.014157
13| DTXS1D1040619 Bexarotene atg_rara_trans_up 173 /415 1.298254694 7.5393534
4| DTX51D1040619 lBexarDtenE atg_rarg_trans_up 173 /415 1.757510318 2.655007
315| DTX51D1040615 Bexarotene tox21_rar_luc_antagonist 173 /415 2.031132273 0.057424
Sl D TASIDSUS A2 0 Birenazate nvs_adme_hncyplal 127 ) 50 3. 150024 724 Uaudld.l
817 | DTXSID3040263 Binapacryl atg_dr5_cis_up 232 /576 1.741752336 40.14372
918|DTX5ID3040263 Binapacryl tox21_rar_luc_antagonist 232 /576 2.270558915  32.8007
919/ DTXSID1022354 Biochanin A tox21_rar_luc_agonist 143 /470 1.366423228 1.058868
920 DTXSID4020161 Biphenyl atg_rarg_trans_dn 20/671 1132079577 100.0153
821|DTXSID3047174 Bis{2-butoxyethyl) phthalate tox21 rar_luc_antagonist 50/ 400 1.917641236 79.55006
822|DTXSID9020163 Bis{2-chloroethyl) ether atg dr5 cis up 3/ 705 1.326809406 0.616579
923 | DTXSID20270594 Bis{2-ethylhexyl) maleate atg dr5 cis dn 43 / 602 2.954099845 91.45065



CompTox Chemicals Dashboard

Use the DSSToxID
hyperlink to come
here to see
chemical and assay
information.
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https://comptox.epa.gov/dashboard

CompTox Chemicals Dashboard
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Sources

ToxCast
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6 [D7XSID2021781  Dibutyl phthalate 84742 OR Dibutyl phthalate 1816 3 133 7
7 |DTXSID5031131 Dipentyl phthalate ** 131-18-0 OR Dipentyl phthalate OR di-n-pentyl phthalate 6 12
& [DTXSIDS020607  Di2-ethylhexyl) phthalate **  117-81.70R 399 2
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17|DTXSIDEO40743 _ Arotinoid acid inoid acid OR 4-(2-(5,6, dro-5,5,8,
18] AGN 193109 171568-43-7 OR AGN 193109 16 2
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Example 2: retinoid pathway candidates from PubMed MeSH

e Using the EPA LitDB (a database of MeSH terms from PubMed
articles)

* Extract MeSH annotations for retinoid pathway targets

* Find the articles in which the target or its parent is annotated with either
agonists or antagonists & inhibitors

e Organize and process

e Output to Excel
* Add overview
* Add navigation
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Overview

Targets and direction ->

UL L L ] [T ) S ] [l L ] (o] (o] [P (o] (] [P ] (][]

1

2 |Double-click on article count to see detail

4 |MeSH Chemical Name (hyperlinked)

5 |Tretinoin

6 |am ss0

7 |tamibarotene

g |Alitretinoin

9 |ER 28925

10 |AGN 193836

11|cp 437

12 |ER 24617

13_qu'fariellolide

14 |vitamin A

15 |3,7-dimethyl-3-ferrocenylnona-2,4,6,8-tetraenoic acid

16| 4-(2-(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl}-1

1 ?_ 4-(5-(7-fluoro-4-(trifluoromethyl)benzo(b)furan-2-yl)-1H-2-py

Article Counts

Chemical name (hyperlinked to MeSH)



Detail sheet has links to the PubMed citation

A B K L M
<— Back
1 |Detail
2 |Chemical Name (hyperlinked) 1| Protein / Target (hyperlinked) “| Act -~ |PMID |+Pub Yr |~ Title

337|Am 380 Receptors, Retinoic Acid ant 8284797 1994 A retinoic acid receptor alpha antagonist counteracts retinoid teratogenicity in vitro
538 Am 580 Receptors, Retinoic Acid oZ g750e22 1996 Identification of a retinoic acid receptor alpha subtype specific agonist.

538|Am 580 Receptors, Retinoic Acid ag 9433352 1998 A retinoic acid receptor-alpha (RAR alpha) selective agonist modulates procoagulant
540 Am 580 lRetinuic Acid Receptor alpha ag 11726401 2001 Effects of retinoic acid receptor-selective agonists on human nasal epithelial cell difi
541 Am 580 Retinoic Acid Receptor alpha ag 12169446 2002 Enhancement of the inducible NO synthase activation by retinoic acid is mimicked b
542 Am 580 Retinoic Acid Receptor alpha ag 17290005 2007 A widely used retinoic acid receptor antagonist induces peroxisome proliferator-act
543 Am 580 Retinoic Acid Receptor alpha ag 19790202 2009 Synthesis and pharmacological characterization of Disila-AMB0 (Disila-tamibarotene
544 Am 580 Retinoic Acid Receptor alpha ag 20453882 2010 Mechanism of inhibition of MMTV-neu and MMTV-wntl induced mammary oncoger
545 Am 580 Retinoic Acid Receptor alpha ag 22258322 2012 Roflumilast enhances the renal protective effects of retinoids in an HIV-1 transgenic
546 Am 580 Retinoic Acid Receptor alpha ag 22920668 2012 Reversal by RARo agonist Am3580 of c-Myc-induced imbalance in RARo/RARy expres:
547 Am 580 Retinoic Acid Receptor alpha ag 28780376 2017 Retinoic acid induction of CD1d expression primes chronic lymphocytic leukemia B ¢
548 Am 580 Retinoic Acid Receptor alpha ag 29288071 2018 Design and synthesis of a potent, highly selective, orally bicavailable, retinoic acid r
549 Am 580 Retinoic Acid Receptor alpha ag 8739622 1996 Identification of a retinoic acid receptor alpha subtype specific agonist.

550 Am 580 Retinoic Acid Receptor alpha ag 9439352 1998 A retinoic acid receptor-alpha (RAR alpha) selective agonist modulates procoagulant
551 Am 580 retinoic acid receptor beta ag 11726401 2001 Effects of retinoic acid receptor-selective agonists on human nasal epithelial cell difi
552 Am 580 retinoic acid receptor beta ag 29288071 2018 Design and synthesis of a potent, highly selective, orally bicavailable, retinoic acid r
553 Am 580 retinoic acid receptor gamma ag 11726401 2001 Effects of retinoic acid receptor-selective agonists on human nasal epithelial cell difi
554 Am 580 retinoic acid receptor gamma ag 22920668 2012 Reversal by RARo agonist Am580 of c-Myc-induced imbalance in RARo/RARy expres:
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