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Giving insight into how chemicals affect our health.

Comparative Toxicogenomics Database
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Connect. Compare.

16,241,275 ToxIcOGENOMIC RELATIONSHIPS!

CTD illuminates how environmental chemicals affect human health.

More... Keyword Search
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Search | * Advanced searches

What human diseases are associated with a gene/protein? (Example)
What human diseases are associated with a chemical? (Example) Updated Chemicals
What genes/proteins interact with a chemical? (Example)

(4-amino-1,4-dihydro-3-(2-pyridyl)-5-thioxo-1,2,4-triazole )copper(1I)
2',3,3' 4',5-pentachloro-4-hydroxybiphenyl 4-hydroxy-
2-nonenal cadmium Cadmium Chloride cadmium sulfate
cobakiproteporphyrin CObaltous chloride Copper CGDDEF

News Sulfate cupric ehioride Clsplatin Ethanmol Hydrogen Peroxide Iron lead
¢ August 7, 2012
Mew data available!

What chemicals interact with a gene/protein? (Example)

What references report a chemical-gene/protein interaction? (Example)

what cellular functions (GO terms) are affected by a chemical? (Example)

acetate lead nitrate Lipopolysaccharides Mercurlc Chloride Mercury
Oxygen Streptozocin Tetradecanoylphorbol Acetate Tretinoln  vinclozolin
July 19, 2012

You can now create custom similarity analyses for ChemComps and Gen o nps! + Updated Diseasas

May 8, 2012

Use our new Gene Set Enricher tool to find GO fun tic nal an ota ions' rpth tvay=t at are in ‘che 17 sr 2 o> Jpdat d G ne 3

set of genes,

January 9, 2012

Use our new MyVenn tool to view relationships among your own data sets,
Nevember 7, 2011

We have a new URL! http:/ /ctdbase.org/

September 15, 2011

Exposure data is coming.

¢ Al changes...

Subscribe to CTD's maliling list:
Subscribe

Our Latest Publication

» Hirschman L, Burns GA, Krallinger M, Arighi C, Cohen KB, Valencia A, Wu CH, Chatr-Aryamontri A, Dowell
KG, Huala E, Lourengo A, Nash R, Veuthey AL, Wiegers T, Winter AG.
Text mining for the biocuration workflow.
Database (Oxford). 2012 Apr 18;2012:bas020. Print 2012, [PMID:22513129]

» Al CTD publications...
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Disease categories [Hide chart]

Mervous system disease M Curatec
Signs and symptoms associations

Substance-related disorder Inferred
Pathology (process) associations
Cardiovascular disease
Congenital abnormality
Cancer
Pregnancy complication
Digestive system disease
Occupational disease
Genetic disease [ inborm)
Endocrine system disease
Respiratory tract disease
Metabolic disease
Mental disorder
Musculoskeletal disease
Urogenital disease (female)
Urogenital disease (male)
Immune system disease
Skin disease
Eye disease
Blood disease
Mouth disease
Ear-nose-throat disease
Lymphatic disease
Pathology (anatomical condition)
Bacterial infection or mycosis
Connective tissue disease
MNutrition disorder
Viral disease
Wounds and injuries
Parasitic disease
Animal disease
Infant-newborn disease
Fetal disease
Environmental origin disorders
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How to best prioritize hypotheses?
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Exposure data

® Grounding CTD data in “real-
world” exposure data

® Centralizing exposure data

DOk

® Integrating exposure information
with other biological data



What to capture and how?

Phase | Phase Il Phase Il Phase |V

3 Disseminate for
Public feedback

Initial pilot curation Full working group

Model relationships

to identify major Expand test data set to evaluation of draft
concepts among data concepts evaluate extensibility of onto|ogy
conceptual model and cross
T -reference existing ontologies

Iterate data model
refinement and curation



Exposure Stressor Interacts with Exposure Receptor
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Curation-driven ontology development

& E = O E F G H I J K L fal M ] F a
CURATION STUDY
IDENTIEIERS IDENTIEIERS EXPOSURE STRESS0R EXPOSURE RECEPTOR EXPOSURE EVENT EXPOSURE OUTCOME SUMMARY

4 fields 4 fields b fields 15 fields 17 fields b fields 2 fields

e Status
» ~50 data points captured

« ~3,000 priority articles: 600 curated, 16,000 exposure
statements, 300 uniqgue chemicals, 100 diseases

Mattingly CJ, McKone TE, Callahan MA, Blake JA, Hubal EA. Environ Sci Technol.
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Shin HM et al., (2011) PMID: 21813367

“Serum perfluorooctanoic acid concentrations predicted by linked exposure and absorption, distribution, metabolism,
and excretion models correlated well with observed 2005-2006 human serum concentrations for C8 Health Project
participants.”

STRESSOR RECEPTOR

perfluorcoctanoic acid Study participants

DETAILS

perfluorooctanoic acid 24.300 parts per billion median
perfluorooctanoic acid 40.000 parts per billion median
perfluorooctanoic acid 29.800 parts per billion median
E_UENT perfluorooctanoic acid 37.500 parts per billion median

_ Medium: Serum perfluorooctanoic acid 36.600 parts per billion median

~ Biomarker: perfluorooctanoic acid . perfluorooctanoic acid 15.300 parts per billion median
Location: Ohio, United States; West Virginia, United perfluorooctanoic acid 23.000 parts per billion median
States perfluorooctancic acid 27.500 parts per billion median

perfluorooctanoic acid 28.900 parts per billion median




Query flexibility

File Edit View Favorites Tools Help
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Comparative Toxicogenomics Database

‘éb Exposure Studies Query

Reference (PMID)

Collection Years

Search free text for Refs and Study
titles, search CV terms for stressors,
\ receptors, events, and outcomes

Stressor Attributes

Stressor Agent equals ¥

Stressor Source Cnvironmental
Residential

Occupational
Dietary

Commercial Product
Medicinal

Exposure Event Details
Detection
frequency

Country

greater than v

equals W

First Author

Study Title
Agricultural Health Study
CHAMACOS
NHANES

Etc.

Receptor Attributes

Type group ¥ Age equals w

Caucasian
African-American
Hispanic

Asian

Indian
Mexican-American

Race

Gender M/F ¥

Smoker Smoker W
status

Outcome Details

Disease equals ¥

GO-BP contains ¥

COMNTACT US

Search | 7
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Integrated results

YOUR QUERIES | CONTACT US

Chemicals  [w] Wame, CAS RN, I Search | ¥

Comparative Toxicogenomics Database
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sition we studied.
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4+ EXposure Summary

United States hormone metabolic process
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Hypertension

excretion

Canada Diabetes Mellitus, Type 2

spermatogenesis

Brazil
sperm motility

Russia gligospermia

renal system process
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Belgium
Infertility, Male behavior
Barbados
+ Exposure Studies
Stressor Receptor Country |Medium Biomarkers Outcome Author Summary Details
( estlmdes aschool Russia Serum | Hexachlorobenzene | beta- Growth Serum ::gﬂfgﬂgmﬂﬂe ﬁisﬂﬂfﬂ'ﬂs Dﬂnmﬂﬂ;ﬂﬂﬂgﬁ Burns JS, et
7 children Nails hexachlorocyclohexane Disorders meastned ai 5-5 years aF g6 wam Assncain al. (2012
N I I \ . y I . | with reduced growth, parficularly reduced body { }
h'd-uit\s\ Inldour D!chlnrndlphenyl _ regulation of mass Index, during the peripubertal period, which
RNy Air Dichloroethylene | Cadmium |  blood may affect attainment of optimal adult body mass
S~ HAVCR1 presssure | and height.
TSl Cardiovascular
RN diseases
\\~
Arsenicals United Urine ~ ~:Lmethyl phosphate | O,0- Qur data indicate that the most vuinerable Sarr DB, et al.
States | diethyl dithiophosphate | diethyl segments of our population-children and older (  (2011)
Canada | phosphate-~|_0O,0-dimettyl= ~ adults-have higher exposures fo
. “\ organophosphorus pesticides than other
Mexico phnsphnmthlnrlaﬂte { Defoliants, population segments. However, according to
Chemical Yamm— Sid dialkylphosphate urinary metabolite data,

exposures fo organophosphorus pesticides have
declined during the iast six years at both the
median and 35th percentile levels.




O bisphenol A

'f Gene Interactions H'l'f Genes H'l'f Diseases H'l'f Comps H'l'f Pathways T GO H'l'f References ”‘l(Exposure Studies YEXDOSUFG Levelsw

DETAILS
Stressor Medium Biomarker ‘ Level ‘ Units weagurgment Details
description
bisphenol A urine bisphenol A 1.340 nanograms per milliliter mean Mahar, et al. (2012)
Air Pollution serum bisphenol A > 0.700 nanograms per milliliter median Mahar, et al. (2012)
Vehicle Emissions  plasma bisphenol A < 12.000 nanograms per milliliter maximum Mahar, et al. (2012)
bisphenol A urine bisphenol A 3.300 micrograms per gram creatinine median Madeup et al., (2010)
bisphenol A urine bisphenol A, disodium salt A 2.000 micrograms per gram creatinine median Madeup et al., (2010)
Estradiol urine bisphenol A, disodium salt A 2.600 micrograms per gram creatinine median Madeup et al., (2010)
bisphenol A urine bisphenol A 0.840 nanograms per milliliter geometric mean Madeup et al., (2010)
bisphenol A urine TPEN 1.240 parts per million mean Sgabjar et al. (2009)
bisphenol A urine TPEN 1.000 parts per million median Sgabjar et al. (2009)
bisphenol A urine TPEN < 6.200 parts per million maximum Sgabjar et al. (2009)
bisphenol A urine TPEN 0.790 parts per million geometric mean Sgabjar et al. (2009)
bisphenol A urine bisphenol A 0.600 nanograms per milliliter median Woodruff, et al (2001)
bisphenol A urine bisphenol A 12.000 nanograms per milliliter maximum Woodruff, et al (2001)
bisphenol A urine aluminum-bisphenol A 0.890 nanograms per milliliter geometric mean Woodruff, et al (2001)
bisphenol A urine bisphenol A 2.830 nanograms per milliliter mean Woodruff, et al (2001)
bisphenol A urine bisphenol A 2.600 nanograms per milliliter median Woodruff, et al (2001)
bisphenol A urine bisphenol A 100 nanograms per milliliter maximum Woodruff, et al (2001)
bisphenol A urine bisphenol A 1. nanograms per milliliter geometric mean You, et al (2007)
bisphenol A urine bisphenol A 1.750anograms per milliliter mean You, et al (2007)
bisphenol A urine bisphenol A 1.020 nanggrams per milliliter median You, et al (2007)
bisphenol A urine bisphenol A 10.800 nanodxams per milliliter maximum You, et al (2007)
bisphenol A uring his ol A 1.000 nanograikg per milliliter geometric mean You, et al (2007)
bisphsr)/ \A 2.130 nanogramssgr milliliter mean You, et al (2007)
bisphe A 1.020 nanograms peNQilliliter median Cantonwine, et al (2010)
bisphe ' iliter Maximiim Cantonwine, et al (2010)
bisphe A ] ] ] ] mean Galloway, et al (2009)
hisphe A data displayed if chemical or its Galloway, et al (2009)
bisphe A descendant is in the “Stressor” or Galloway, et al (2009)
“Biomarker” column
N /
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Curated Chemicals

12,985

Curated Genes 32,464
Curated Diseases 6,354
Chemical-Gene Interactions 869,902
Unique Chemicals 10,150
Unigue Genes 31,344
Unique Organisms 492
Curated Gene-Disease Relationship 27,397
Curated Chemical-Disease Relationships 186,986

>300 manuscripts using CTD data
>30 public databases incorporating CTD data
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