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Most chronic diseases involve interactions between
environmental factors and genes that modulate physiological
processes.
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Understanding chemical-gene interactions will help resolve:
@ disease predisposition

e therapeutic drug interactions
@ health risks
@ differential susceptibility to chemical exposures
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We have taken a bioinformatics approach and are developing the Comparative Toxicogenomics Database
(CTD) as a way to explore chemical-gene interactions in different organisms.

CTD uses both Text Mining + Manual Curation
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Basic Information

Name ° 2,4-Dichlorophenoxyacetic Acid

CAS Type 1 Name ? Acetic acid, (2,4-dichlorophenoxy)-
Equivalent Term ? 2,4-D

CAS Registry No. ? 94-75-7

Description ? An herbicide with irritant effects on the eye and the gastrointestinal system.
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1. 2,4-Dichlorophenoxyacetic Acid Secret ties to industry and conflicting interests in cancer research. Our Stolen Future 2006
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2,4-D amine

2,4-D n-butyl ester %
2.4-dichlorophenoxvacetic acid isooctyl ecfer

Path 1: Chemicals > Organic Chemicals " > Carboxylic Acids ® > Hydroxy Acids " > Glycolates "
2,4-Dichlorophenoxyacetic Acid %
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Gene: ABCB11 (ATP

Basic Information

Symbol ? ABCB11
Name ? ATP-binding cassette, sub-family B (MDR/TAP), member 11

Synonyms ? ABC B11; ATP-BINDING CASSETTE, SUB-FAMILY B, MEMBER 11; BILE SALT EXPORT
PUMP; BSEP; SISTER OF P-GLYCOPROTEIN; SPGP
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30. SLC22A12
31. SLC22A19
32, SLC22A20
33. SLC22A6

1 interaction in 1 organism
1 interaction in 1 organism
1 interaction in 1 organism
1 interaction in 2 organisms
1 interaction in 2 organisms
1 interaction in 1 organism
1 interaction in 1 organism
1 interaction in 1 organism
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Interacting Gene Interactions
1. AR 5 interactions in 1 organism
2, MOS 4 interactions in 1 organism
3. VITELLOGENIN 3 interactions in 1 organism
4. HSP70 2 interactions in 2 organisms
5. MAPK1 2 interactions in 1 organism
6. MYC 2 interactions in 1 organism
7. ABCB4 1 interaction in 1 organism
8. ABCD3 1 interaction in 1 organism
9. ALB 1 interaction in 1 organism
10. CCDC120 1 interaction in 1 organism
11. CCNB1 1 interaction in 1 organism
12. CLK1 1 interaction in 1 organism
13. CNP 1 interaction in 1 organism
14. CYP1A1 1 interaction in 1 organism
15. CYP1A2 1 interaction in 1 organism
16. CYP1B1 1 interaction in 1 organism
17. DBH 1 interaction in 1 organism
18. DCLRE1C 1 interaction in 1 organism
19. DDB2 1 interaction in 1 organism
20. EPHX1 1 interaction in 1 organism
21. EPHX2 1 interaction in 1 organism
22. FTH1 1 interaction in 1 organism
23. FTL 1 interaction in 1 organism
24, GPD1 1 interaction in 1 organism
25. [L1RL1 1 interaction in 1 organism
26. ODC1 1 interaction in 1 organism
27. PCNA 1 interaction in 1 organism
28. PTGER3 1 interaction in 1 organism
29. RSK2 1 interaction in 1 organism
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. Vinblastine
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Cyclosporine

LG 100268
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bosentan

cerivastatin

Cholates

Cholesterol, Dietary
Dexamethasone
estradiol-17 beta-glucuronide
fluvastatin
1-Naphthylisothiocyanate
NK 104

Phorbol Esters
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PKI 166
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acetoxymethyl ester

. 1-(4-(4-(3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4-

1 interaction in 1 organism

hydroxy-1.1-dioxido-1-benzothiepin-5-yljphenoxy)butyl)-4-aza-1-

azoniabicyclo(2.2.2)octane

. 4,4-difluoro-4-bora-3a,4a-diaza-s-indacene
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1 interaction in 1 organism
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Piseases: PROSTATE CANCER

Basic Information

Basic Information

Name ? PROSTATE CANCER
OMIM ID ? 176807 [oMIM]
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. 1L-6-hydroxymethyl-chiro-inositol 2(R)-2-0O-methyl-3-O-octadecylcarbonate

. Aspirin

. cilostazol
clopidogrel
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. Doxorubicin
. Paclitaxel

oNOM RN

. phenylmethylpyrazolone
. Phosphatidylcholines

10. phosphatidylethanclamine
11. phosphatidylinositol 3,4,5-triphosphate

13. Carmustine
14. alachlor
15. Curcumin

16. arsenic trioxide
17. sodium arsenite
18. Genistein

20. resveratrol
21. Thapsigargin

Click to OMIM for
disease description
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23. Tetrachlorodibenzodioxin
24. indole-3-carbinol
25. 1,2-dihydro-spirorenone

19. Methylnitronitrosoguanidine

26. 2,2-(2-chlorophenyl-4'-chlorophenyl)-1,1-dichloroethene

30. Androgens

32. Benomyl
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28. 4-tert-octylphenol
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31. Androstenedione
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Based on the manually curated chemical-gene and protein interactions in CTD, genes that interact with 2,4-Dichlorophenoxyacetic Acid are associated with
the diseases listed below.
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1. 1,2-bis(2-aminophenoxy)e

Curated Chemical-Gena Infarantinna @

"-tefraacetic acid

Rattus

acetoxymethyl ester

norvegicus

(Norway rat)

T. Agkistrodon venoms

10. atorvastatin
11. atorvastatin

12. Bezafibrate

9. Arachidonic Acid

8. alpha-Linolenic Acid

2. 1-(4-(4-(3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4- Oryctolagus
hydroxy-1,1-dioxido-1-benzothiepin-5-yl)phenoxy)butyl)-4-  cuniculus
aza-1-azoniabicyclo(2.2.2)octane (rabbit)

mRNA

3. 4 4-difluoro-4-bora-3a,4a-diaza-s-indacene Homo sapiens

(human) indacene
4. 6-ethylchenodeoxycholic acid Homo sapiens

(human)
5. 6-ethylchenodeoxycholic acid Homo sapiens

(human) mRNA
6. 6-ethylchenodeoxycholic acid Rattus

norvegicus mRNA

(Norway rat)

Rattus

norvegicus
(Norway rat)

Homo sapiens
(human)

Homo sapiens
(human)

Homo sapiens
(human)

Rattus
(rats)

Mus musculus

(house mouse)

Agkistrodon venoms results in increased expression of ABCB11 mRNA

1,2-bis(2-aminophenoxy)ethane N,N,N',N'-tetraacetic acid acetoxymethyl
ester affects the localization of and affects the activity of ABCB11 protein

1-(4-(4-(3,3-dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-4-hydroxy-1,1-
dioxido-1-benzothiepin-5-yl)phenoxy)butyl)-4-aza-1-
azoniabicyclo(2.2.2)octane results in decreased expression of ABCB11

ABCB11 protein affects the transport of 4,4-difluoro-4-bora-3a,4a-diaza-s-

6-ethylchenodeoxycholic acid promotes the reaction [PRMT1 protein binds
to ABCB11 promoter]

-ethylchenodeoxycholic acid results in increased expression of ABCB11

6-ethylchenodeoxycholic acid results in increased expression of ABCB11

alpha-Linolenic Acid promotes the reaction [GW 4064 results in increased
expression of ABCB11 mRNA]

Arachidonic Acid promotes the reaction [GW 4064 results in increased
expression of ABCB11 mRNA]

atorvastatin inhibits the reaction [ABCB11 protein affects the import of
Taurocholic Acid]

atorvastatin inhibits the reaction [ABCB11 protein affects the import of
Taurocholic Acid]

Bezafibrate results in decreased expression of ABCB11 mRNA

Find
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genes
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disease
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Chemical Gene - OMIMID

. 2,4-Dichlorophenoxyacetic Acid ALB ALBUMIN 103800
2.4-Dichlorophenoxyacetic Acid AR ANDROGEN INSENSITIVITY SYNDROME 300068
2.4-Dichlorophenoxyacetic Acid ABCD3 ATP-BINDING CASSETTE, SUBFAMILY D, MEMBER 3 170995 Beg I n bu I |d I ng pUtatlve
2.4-Dichlorophenoxyacetic Acid FTL BASAL GANGLIA DISEASE, ADULT-ONSET 606159
2.4-Dichlorophenoxyacetic Acid MYC BURKITT LYMPHOMA 113970 c . . ’
2.4-Dichlorophenoxyacetic Acid ABCB4 CHOLESTASIS, INTRAHEPATIC, OF PREGNANCY 147480 h I_g _d
2.4-Dichlorophenoxyacetic Acid ABCB4 CHOLESTASIS, PROGRESSIVE FAMILIAL INTRAHEPATIC 3 602347 C emlca ene ISease
2,4-Dichlorophenoxyacetic Acid ODC1 COLORECTAL CANCER 114500
2.4-Dichlorophenoxyacetic Acid CYP1A2  CYTOCHROME P450, SUBFAMILY I, POLYPEPTIDE 2 124060 netWO rkS
2.4-Dichlorophenoxyacetic Acid DBH DOPAMINE BETA-HYDROXYLASE DEFICIENCY, CONGENITAL 223360
2.4-Dichlorophenoxyacetic Acid EPHX1 EPOXIDE HYDROLASE 1, MICROSOMAL 132810
2.,4-Dichlorophenoxyacetic Acid FTH1 FERRITIN HEAVY CHAIN 1 134770
2.4-Dichlorophenoxyacetic Acid ABCB4 GALLBLADDER DISEASE 1
2.4-Dichlorophenoxyacetic Acid CYP1B1 GLAUCOMA, PRIMARY OPEN ANGLE, ADULT-ONSET
2.4-Dichlorophenoxyacetic Acid CYP1B1 GLAUCOMA, PRIMARY OPEN ANGLE, JUVENILE-ONSET, 1
2.4-Dichlorophenoxyacetic Acid CYP1B1 GLAUCOMA 3, PRIMARY CONGENITAL, A
2.4-Dichlorophenoxyacetic Acid EPHX2 HYPERCHOLESTERCLEMIA, AUTOSOMAL DOMINANT
2.4-Dichlorophenoxyacetic Acid FTL HYPERFERRITINEMIA-CATARACT SYNDROME 600886
2.4-Dichlorophenoxyacetic Acid SLC22A12 HYPOURICEMIA, RENAL 220150 . .
2.4-Dichlorophenoxyacetic Acid DCLREIC OMENN SYNDROME 603554 Sort data by Cl |Ck| ng on
2.4-Dichlorophenoxyacetic Acid DEBH PARKINSON DISEASE 168600
2.4-Dichlorophenoxyacetic Acid CYP1B1 PETERS AMNOMALY 604229
2.4-Dichlorophenoxyacetic Acid EPHX1 PREECLAMPSIA/ECLAMPSIA 1 1898 a ny COI u m n h ead e r
2.4-Dichlorophenoxyacetic Acid AR PROSTATE CANCER
2.4-Dichlorophenoxyacetic Acid DCLRE1C SEVERE COMBINED IMMUMNODEFICIENCY WITH SENSITIVITY TO IONIZING RADIATIO 602450
2.4-Dichlorophenoxyacetic Acid AR SPINAL AND BULBAR MUSCULAR ATROPHY, X-LINKED 1 313200
2.4-Dichlorophenoxyacetic Acid DDB2 XERODERMA PIGMENTOSUM, COMPLEMENTATION GROUP E 278740
2.4-Dichlorophenoxyacetic Acid ALB ZINC, ELEVATED PLASMA 194470
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13. Bile Acids and Salts Homao sapiens  ABCB11 protein affects the export of Bile Acids and Salts
(human)
Review.
14. Bile Acids and Salts Homo sapiens  ABCB11 protein affects the secretion of Bile Acids
{human)
Diseases: PROSTATE CANCER
Basic Infor i Ch ical B Genes
Genes &
Eoe=" sosormmsonn S
Gene erm Top Biological Process GO Term GO Tema .
1. AR # receptor actiy i i . 1. ANDWS ) »
DNA-dependent 2. SPINAL AND BULBAR MUSCULAR ATROPHY, X-LINKED 1
2. ATBF1 zinc ion binding regulation of transcription, nucleus None.
DNA-dependent
3. BRCAZ2 protein binding DNA repair nucleus 1. BREAST CANCER
2. BREAST CANCER 2 GENE
3. FANCONI ANEMIA, COMPLEMENTATION GROUP D1
4. MEDULLOBLASTOMA
5. PANCREATIC CARCINOMA
6. WILMS TUMOR 1
4. CDB2 None. None. integral to membrane Mone.
5. CHEKZ2 ATP binding protein amino acid nucleus 1. BREAST CANCER
phosphorylation 2. CHECKPQINT KINASE 2, S. POMBE, HOMOLOG OF
3. LI-FRAUMENI SYNDROME 2
A 4, OSTEOGENIC SARCOMA
aSSOCIated 6. ELAC2 hydrolase activity ERNA processing nucleus None.
7. HIP1 phospholipid binding None. cytoskeleton None.
8. HPC3 None. None. None. 1. PROSTATE CANCER, HEREDITARY, 3
9. HPC4 None. None. None. 1. PROSTATE CANCER, HEREDITARY, 4
10. HPCQTL19 None. None. None. 1. PROSTATE CANCER AGGRESSIVENESS QUANTITATIVE
TRAIT LOCUS ON CHROMOSOME 19
11. HPCX None. None. None. 1. PROSTATE CANCER, HEREDITARY, X-LINKED
12. KLF6 zinc ion binding regulation of transcription, nucleus 1. GASTRIC CANCER
DNA-dependent
13. MAD1L1 molecular function unknown mitosis nucleus None.
14. MSR1 scavenger receptor activity receptor mediated endocytosis membrane None.
15. MXI1 DNA binding regulation of transcription, nucleus None.
DNA-dependent
16. PCAP carboxy-lyase activity amino acid metabolism None. 1. PROSTATE CANCER, HEREDITARY, 8
17. PTEN phosphoprotein protein amino acid None. 1. COWDEN DISEASE
phosphatase activity dephosphorylation 2. MACROCEPHALY, MULTIPLE LIPOMAS, AND HEMANGIOMATA
3. THYRQID CARCINOMA, FOLLICULAR
18. TUSC3 electron transporter activity  electron transport integral to membrane Mone.
22 x|
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Q: what interactions describe chemical effects on genes
involved in skeletal development?

. . m E;r;; ralirs Toskcoganomic s D o &: [urated Interaction Query Results
29,911 Interactions i
. Home | Chemicals e IR Genes | Diseases | References Feedback | Site Map | Help Interacting Chemical Gene Organism * Interaction Reference
2 5 9 9 Ch e m I Ca I S I O 1. ambrisentan EDN1 Sus scrof ambrisentan results in decreased expression of EDN1 mRNA Uhlmann D, et al. Surgery. 2006
’ Curated Interaction Que vl S LIALLSIT2,
4 6 8 3 ura ry 2. ambrisentan EDN1 Sus scrofa ambrisentan results in decreased expression of EDN1 protein Uhlmann D, et al. Surgery. 2006
. . . o . . (pig) Jan;139(1):61-72.
) g e n e S Use this form to search for cross-species chemical-gene and -protein interactions or to answer questions such as: 3. estrone benzoate FGFR1 ¥ Sus scrofa estrone benzoate inhibits the reaction [Progesterone results in decreased expression of Welter H, et al. ] Steroid Biochem Mol Biol.
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Using CTD to develop hypotheses

activity or
expression

CYP3A

122 chemicals affect the activity or expression of CYP3A4

CYP3A4 affects the metabolism of at least 5 chemicals which also
happen to affect the expression or activity of ABCB11.

activity or
expression

Testable Hypothesis: 122 potentially novel chemical connections to ABCB11 (and it's associated disease @)

Using CTD to build Chemical-Gene-Disease networks
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Integration of additional data with
chemicals and genes in CTD will

enable users to evaluate these

interactions and form hypotheses
about their roles in disease (e.g.,
can interactions with genes help

explain the correlation between

LPS and the onset or severity of
asthma?).



