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Introduction of TargetMine: data warehouse system for drug discovery
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TargetMine is a data warehouse system for drug discovery. Data model of TargetMine is object-

oriented and composed of 23 publicly available drug discovery related databases, including

database of genes, protein structures, diseases, medical drugs, etc. Using well-designed web

interface, users can extract information and analyze data. InterMine, which is a framework for

constructing data warehouse system and was used for TargetMine, is also introduced. For non-

commercial purpose, TargetMine is freely available at http://targetmine.nibio.go.jp/
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ProteinDomain

ProteinDomainRegion
|- originalDb : String

- primaryldentifier : String

Drug

- name : String
- type : String
- description : String

- originalld : String
- start : Integer

- proteinDomain
o - end : Integer

- drugBankld : String

- description : String

- genericName : String

- brandNames : Synonym
- drugTypes : DrugType

- chemicalCompounds

0.* 0. | ChemicalCompound
- drugs - compld : String
- compounds | 0.

0. - proteinDomainRegions

1 - protein

Gene Protein

- primaryldentifier : String

1 - drug

0.* | - targetProteins

- symbol : String

- name : String - primaryAccession : String | 1 0.*

DrugProteininteraction

- ncbiGeneNumber : String - name : String

- publications : Publication

PDBRegion

- startinsertionCode : String

- endinsertionCode : String

- pdbRegions

- chain

- structures | 1..*

ProteinStructure

- pdbid : String
- name : String
- publication : Publication

- structure

-chains |1 *

ProteinChain

- pdbid : String

0."

- scopRegions | 1..

- chain : String
- identifier : String
- organism : PdbOrganism

- chain

: e e - length : Integer - protein - drugs
- primaryldentifier : String AT pr 8!
R " o - molecularWeight : Integer
secondaryldentifier : String - ecNumber : String
-gene |1 1 |- interactWith J  protein
0.* | - structureRelatedRegion
0..* | - proteinDNAinteractions _start : Integer
- - ProteinStructureRegion - pdbRegion
ProtelnI?NAIntefactlpn ] 1+ |- end: integer
- interationType : String
- name : String - interactions - proteinRegion
- role : String
1
1.7 | - interactions
0..1 | - bindingSite
BindingSite ScopClassification
1 [ - experiment - sequence : String - scopProtein : ScopProtein
- - - start : Integer - scopSpecies : ScopSpecies
ProteinDNAExperiment - end : Integer - scopDomain : ScopDomain

- chromosome : String
- strand : String

- genomeBuild : String
- stableld : String

- name : String
- description @ String
- publication : Publication

- scopFamily : ScopFamily
- scopSuperfamily : ScopSuperfamily
- scopFold : ScopFold

- scopClass : ScopClass

ScopRegion

1 1.7

- scopClassification - scopRegions

- start © Integer
- startinsertionCode : String
-end : Integer
- endlnsertionCode * String

2 TargetMine® 7 Z XK (ChenY. (2011)@ Fig.1 Z /%)

{g{'- TargetMine v.academic Dsta warshouse for target discovery

Search TargetMine. Enter
names, identifiers or keywords for genes
proteins, pathways, ontology terms, stc
(e.g. TNF, ADH1A_HUMAN, glucokinase
Alzheimer )

o d

Gene

SEARCH

GEMNES PROTEINS DOMAIN

TargetMine loads gene information from Entrez Gene. Read more

. List Upload

B -l' Enter a list of identifiers

STRUCTURE

Contact Us | Log in

XM e o STATY, TP53

Welcome Back!

TargetMine integrates many types of data
for human, rat and mouse. You can run

- flexible quenes, export results and analyse
- lists of data
TUTORIALS
INTERACTIONS PATHWAYS
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Lists | QueryBuilder

To begin a query, browse the tree and click on a class name

[ InterMineObject ® 20518981
—~ Author ® 803018
= Binding Site Info ® 1642
|- & Bio-Entity ® 395821
= Comment® 271189
- Component® 2377
—[E Compound 2 480013
ChEBI Compound B 18834
ChEMBL Compound ® 119136
Drug Compound ® 6711
PDB Compound ® 12118
PubChem Compound ® 323214
[~ Compound Group ® 263884
I @ Compound Protein Interaction 564014
- B Compound Protein Interaction Assay 304581
Compound Synonym 2 168394
Cross Reference ® 108751
Data Set ® 44
~ Data Source ® 51
I~ Drug Type®7
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¥ 72, ProteinZ I A DJEMAHProtein® FIZFRENT
Wb ZEDGN B

%279 A, BEOLICERENTWS "SHOW" K
YR I)vIThHE, TOBEREMBEMEORRE L
TEHEOLILEMETE bo K7 T A, BHEOLITFER
ENTwsb “CONSTRAINT" Ky v%#2Vvy 295
EVHO6DE) BRI ATUTHRFEIRIN, TOIEEITH
TOMBLEUEEANTAIENTES, “cytochrome”
5 X7 WEE X, ProteinZ 9 A Dnamelg
" ADCONSTRAINTE L T “cytochrome” % A9
bo MFAERICERT HIENE. BIUBRKRSEMNL2H/ET
&, M504 EOHEBIZZDOHEMBEREN S,
Protein®Namelg P12 “CONTAINS cytochrome” &
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| Model browser

|

Compound Protein Interaction [Emnmy +[conzimmin+]
[E Assay Compound Protein Interaction Assay .,F', 5

[# Compound Compound ® R
Data Set Data Set ©
[E] Protein Protein

- EC Number

Is Fragment Boolean

Is UniProt Canonical Boolean [Erows] [consteams]
Length Integer

MD5 Chedksum

Molecular Weight Integer [mrows] [Constrams]

- [Name| oy [EoEmams)

- |[Primary Accession ® || | [EonETRAING]

- DB identifier P [£rses]

+  UniProt Accession

UniProt Name

I @ Comments Comment

3 Enzymes Enzyme ®
- @ Features UniProt Feature B [Einnaey +

[F] show empty fields

Fields selected for output

Columns to Display

(no description) @
i)

(= d Protein I cti
{no description) [~}

Compound Protein Interaction > Protein > Name (%]

(no description) @
i

x| T

I @t Compounds Compound Protein Interaction i, Eommaer +][s

Use the or links to add fields to the results table. Click and drag the blue output boxes to choose the output column order.Click I
choose a column to sort results by, dick again to select ascending @ or descending @.Use the link to remove all fields from the results table.

Compound Protein Interachion > Protein . Primary Accession (%] Compound Protein Interachion > Compound . Identifier [x]

> Compound . Name @ | | Compound Protein Interaction > Data Set . Name @

Compound Protein Interaction
Compound Compound

- Identifier | ©
Name ©
Data Set Data Set ©@
Name ©
Pratein Protein @G
Name ©
CONTAINS cytochrome @ @ (a)
Primary Accession [x]

Constraint logic:

one constraint

(no dmhun} (/]

(no descri ionjo
Hl
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Constraint for Compound Protein Interaction > Protein >

Name

Choose a filter

- =] |

~Filter query results on this field having a specific value—
Compound Protein Interaction > Protein > Name

-Filter query results on this field having any value or not-

Has no value ' Has avalue addto query

| |Add to queryf

6 MRREHBDASN (TargetMine HP L V) 51 )

Gene(s) -> All interactions

Gene
LOOKUP: 2199

7B\
E_ 4 Give a list of genes, retrieve all interacting genes. (BioGRID, iRefindex and PPIView are all included)
L

for Organism: | H. sapiens El (i}

e Edit 0uar:.ri

X7 F>7L—bk7I1)— (TargetMine HP & +) 5|F)

15



close

close

Pathway Enrichment

Pathways enriched for iterms in this list. For more information about the math
used in these calculations, see here.
Number of Genes in this list not analysed in this widget: 1

- - — ———— Options —
Multiple Hypothesis Test Correction | Benjamni and Hochberg | =
DataSet: | Al datasets : Maximum value to display m

View Download

rl Pathway q-value 2

[F] Allograft rejection [KEGG:hsa05330] ® 4.416E-15 9 B

Drug metabolism - cytochrome P450 292058 4,
[KEGG:hsaD0982] # 14

Metabolism of xenobiotics by cytochrome P450 9.8537E- 4
[KEGG:hsaD0980] @ 14

[ chemical carcinogenesis [KEGG:hsa05204] & 31185375 10

Graft-versus-host disease [KEGG:hsa05332] & ;'73475' 8

Type I diabetes melltus [KEGG:hsaoagdo] * 117338 g

[l Antigen processing and presentation 2.7273E- 9
[KEGG:hsaD4612] ¥ 12

[F] Autoimmune thyroid disease [KEGG:hsa05320] ‘51'02639E' 7

Biological oxidations [Reactome:REACT_13433] gbazazE' 9

Compound Enrichment

Compounds enriched for items in this list. For more information about the
math used in these calculations, see here.
Number of Genes in this list not analysed in this widget: 12

- - —————————————Options-
Multiple Hypothesis Test Correction | Benjamini and Hochberg
DataSet: | DrugBank : Maximum value to display | 0.05
View Download
& = 1

. q-Value %
[F] Glutathione [DrugBank:DB00143] *

[

0.0000171 5
Bl Grdrophenanthvene [bragBanc Dpo1a34] # 0:0000854 2
[F] Fomepizole [DrugBank:DB01213] & 0.0005066 2
[£] Glucosamine [DrugBank:DB01296] # 0.0005066 2
[E Glycerol [DrugBank:DB04077] & 0.0053289 2
E infiiximab [DrugBank:DBO00GS] = 0.0094608 1
[ Hyaluronidase [DrugBank:DB00070] * 0.0094608 1
[E cefazolin [DrugBank:DB01327] & 0.0094608 1
[F] zk-800270 [DrugBank:DB01665] @ 0.0094608 1
B e tramgoMahane  q.0054600 1
¥l cra_7806 [DrugBank:DB01725] & 0.0094608 1

Nalpha-(2-Naphthylsulfonylglycyl)-3-Amidino-

[Fl p,L-Phenylalanine-Isopropylester 0.0094608 1~
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3.5 API
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4. InterMine
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JAVA y JDBCresult
Access by script l Object Store l{—

Access by user Web Application

InterMineTld, T—%ETIVE, TDOT—=FETNLD
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FEITE N5,

9 2fInterMine® 7 —F 727 F Yy DMETH %,
InterMine D WEBRERIZ K & < 322 H I N5 HHED
(Z=H—=, ZZ YT L) EDA VI Sr Y arzir?)
#4 (Web Application. Web Services), VL —3 =
FIF—% X—Z (PostgreSQL), #L T, Yl —3i 3
FIUTF = RXR=ZA DM EbEETV, 2—F— (X
ZVTR) oHRZEFTV L PR=ZADETVE,

l Object Cache l

A PostgreSQL

Master Table

SQL

y

Query
Optimiser

Precomputed
Table

—

X9 InterMine®7—%7 %7 F+ (Smith R.N (2012) @ Fig.1% &%)
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