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The Goal of Bioinformatics is to Generate

Testable Hypotheses

“8) Cytoscape Desktop (Session: spleenst.cys)
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Example:

Center for Molecular and Genomic Imaging (CMGil)

Blomformatlcs Core Imaging Center

Programming

‘ Databases

Virtual member
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Recharge
Predictable revenue No hiring or training
Critical mass of staff Access to diverse skills
Skill redundancy No management
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Bioinformatics Core Members

Dawei Lin, Vince Buffalo, Joe Fass, Monica Britton, Jose Boveda, Nikhil Joshi, Zhiwei Lu
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Disease Network
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Mapping Human Diseases, New York Times, May 6, 2008
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Vascular Endothelial Growth Factor (VEGF) Pathway

VEGF Family ligands and Receptor interactions

http://www.abcam.com/
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Data Integration and Complex Queries

Researchers Compounds
. Reactions

Diseases
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Demo

Live Demo — Beta version
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RediscoveryDB Home Page

’ ReDiSCOVerydatabaSE COMPOUNDS DISEASES ENZYMES PATHWAYS REACTIONS RESEARCHERS TARGETS ﬂ

Welcome to RedB

Rediscovery Database (ReDB or 'red bee') is a project aimed at allowing researchers to explore the relationships between genes, diseases, pathways, compounds, and the researchers who are
interested in them.

Many plant diseases and health traits are connected through shared molecular functions in which multiple genes participate. Hence, a global consideration of cell biology is needed to
understand the mechanism of diseases and to conduct an effective drug development. How to integrate system level data from various large biological databases and be able to ask biological
meaningful questions are both a challenge and an opportunity.

RediscoveryDB is addressing the issue by compiling and interrelating a large array of information including genes and their annotations, pathways, compounds, reactions, protein-protein
interactions, disease/gene associations, and publications into a coherent form that greatly facilitate cross queries among the aforementioned resources. The commonly shared pathways among
large number of genes or metabolites are presented in a table that can be sorted and filtered through a clean and informative interface using a Web Browser. It can present complex
relationships into a network that can be visualized via Cytoscape and queried across molecular resources through Gaggle (http://gaggle.systemsbiology.org/docs/).

RedicoveryDB uses a unique layered approach to separate the original data source from data tables used for queries. This makes it easy to import and standardize data, as well as updating
information. RediscoveryDB's schema and database backend is optimized for responsiveness necessary for Web-based interactions.

RediscoveryDB is the perfect tool for automatically annotating large data set from proteomics and metabolmics experiments. The RediscoveryDB is currently available at
http://rediscovery.bioinformatics.ucdavis.edu

© 2010 UC Davis Bioinformatics Core

part of the University of California, Davis Genome Center
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Query with disease names

TARGETS

RESEARCHERS

PATHWAYS REACTIONS

ENZYMES

’ ReDiscoveryadatabase COMPOUNDS DISEASES
LIST MANAGEMENT e
Advanced Options
HISTORY
™ | Name+ MeSH ID ¢
History Empty &  PARKINSON_DISEASE 010300
&  ATAXIA_TELANGIECTASIA D001260
&  ALZHEIMER_DISEASE D000544
— e?e%%‘re Bioinformatics Core, http://bioinformatics.ucdavis.edu



Genes associated with the diseases based

on OMIM

’ ReDiSCOVGdeatabase COMPOUNDS DISEASES ENZYMES PATHWAYS REACTIONS RESEARCHERS TARGETS HELP
LIST MANAGEMENT DISEASES » related TARGETS -
Export to: Cytoscape SIF Gaagle Link to this result set: http://rediscovery dev.bioinformatics.ucdavis.edu/target/diseases?loadReq=Kkijrlp1263349499&history=1
Network Advanced Options

Export Spreadsheet: CSV, HTML

™ HGNCID # Symbol ¢ Name % Diseases ¢
HISTORY [Q] HGNC:7 A2M alpha-2-macroglobulin ALZHEIMER DISEASE
[g] HGNC:185 AD5 Alzheimer disease 5 ALZHEIMER DISEASE
ocageata) S mreet(37) & HGNC:188 ADAM10 ADAM metallopeptidase domain 10 ALZHEIMER DISEASE
[Q] HGNC:582 APBB2 amyloid beta (A4) precursor protein-binding, family B, member 2 ALZHEIMER DISEASE
9
M HGNC:613 APOE apolipoprotein E ALZHEIMER DISEASE
™  HGNC:620 APP amyloid beta (A4) precursor protein ALZHEIMER DISEASE
™  HGNC:1059 BLMH bleomycin hydrolase ALZHEIMER DISEASE
[2] HGNC:2707 ACE angiotensin I converting enzyme (peptidyl-dipeptidase A) 1 ALZHEIMER DISEASE
™ HGNC:7218 MPO myeloperoxidase ALZHEIMER DISEASE
™ HGNC:7876 NOS3 nitric oxide synthase 3 (endothelial cell) ALZHEIMER DISEASE
™ HGNC:8624 PAXIP1 PAX interacting (with transcription-activation domain) protein 1 ALZHEIMER DISEASE
[ﬂ HGNC:9052 PLAU plasminogen activator, urokinase ALZHEIMER DISEASE
™ HGNC:9508 PSEN1 presenilin 1 ALZHEIMER DISEASE
[2] HGNC:9509 PSEN2 presenilin 2 (Alzheimer disease 4) ALZHEIMER DISEASE
# HGNC:13666 AAAS achalasia, adrenocortical insufficiency, alacrimia (Allgrove, triple-A) ALZHEIMER DISEASE
™ HGNC:26088 NBPF1 neuroblastoma breakpoint family, member 1 ALZHEIMER DISEASE
™  HGNC:336 AGTR1 angiotensin II receptor, type 1 ATAXIA TELANGIECTASIA
gl

[2] HGNC:795 ATM ataxia telangiectasia mutated ATAXIA TELANGIECTASIA
[ﬂ HGNC:7230 MRE11A MRE11 meiotic recombination 11 homolog A (S. cerevisiae) ATAXIA TELANGIECTASIA
™  HGNC:15979 TP63 tumor protein p63 ATAXIA TELANGIECTASIA
[g] HGNC:251 ADH1C alcohol dehydrogenase 1C (class I), gamma polypeptide PARKINSON DISEASE
™ HGNC:3677 FGF20 fibroblast growth factor 20 PARKINSON DISEASE

-—
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Shared Pathways Among Diseases

based on KEGG

COMPOUNDS DISEASES ENZYMES REACTIONS

TARGETS » related PATHWAYS -

Export to: Cytoscape SIF Gaggle Link to this result set: http:
Network Advanced Options
Export Spreadsheet: CSV, HTML

RESEARCHERS TARGETS

’ ReDiSCOVerdatabase

LIST MANAGEMENT

ets?loadReq=0exbc1263349532&history=1

M Pathway ID ¢ Description ¢ KEGG ¢+ Targets

Glycolysis / Gluconeogenesis - Homo
sapiens (human)

&

path:hsa00010 hsa00010 HGNC:251

HISTORY

targets(37)-> pathway(36 @  path:hsad0071 (F:E‘:‘:rf')d metabolism - Homo sapiens 1 .,00071 HGNC:251
at: 18:25:33
#  path:hsa00120 ?r:'jrf‘:i:)°‘°5y”‘hes‘s D EEEme hsa00120 HGNC:251
#  path:hsa00190 g"ﬁfﬁgr‘ﬁ phosphorylation - Homo sapiens 500190 HGNC:7717
@  path:hsa00330 Qa'g:;‘:\"se(f\:fn‘:r:’)"“e metabolism - Homo 1, .,50330 HGNC:7876
#  path:hsa00350 (Tr:’:‘:sg‘:)metab°”sm - Homo sapiens hsa00350 HGNC:251
@ path:hsa00624 1- and 2-Methylnaphthalene degradation hsa00624 HGNC:251
- - Homo sapiens (human) — c
#  path:hsa00641 ;gi’;':;"(icm‘::)c‘d degradation - Homo 50641 HGNC:251
#  path:hsa00790 (Fr‘]’La;fa:‘)"SV"mes‘s - Homo saplens hsa00790 HGNC:30213
#  path:hsa00830 ?:S:\‘:n’;‘e‘am“sm - Homo sapiens hsa00830 HGNC:251
. Metabolism of xenobiotics by cytochrome .
@ path:hsa00980 [EOROIS STXENONOTICE By hsa00980 HGNC:251
@ path:hsa0ogg2 Drug metabolism - cytochrome P450 - .,00087 HGNC:251
Homo sapiens (human)
#  path:hsa03022 ?;jfr[‘;:’)”smpti"” factors - Homo sapiens 1, .,5302> HGNC:11588
-_—
o
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Shared Reactions Among Diseases

Based on KEGG

i COMPOUNDS DISEASES ENZYMES PATHWAYS REA RESEARCHERS TARGETS
€DISCOVETYdatabase CTIONS
LIST MANAGEMENT PATHWAYS » related REACTIONS -
Export to: Cytoscape SIF Gaggle Link to this result set: http://rediscovery dev.bioinformatics.ucdavis.edu/reaction/pathways?loadReq=dflbc1 263349570&history=1
Network Advanced Options
Export Spreadsheet: CSV, HTML n
M ?;a:tlon Name + Definition + Equation Pathways ¢
HISTORY & RO0014 pyruvate:thiamin diphosphate acetaldehydetransferase Pyruvate + Thiamin diphosphate <=> 2-(alpha- C00022 + C00068 <=> ath:hsa00010
(decarboxylating) Hydroxyethyl)thiamine diphosphate + CO2 C05125 + C00011
pathways(36)-> reaction(331) C00002 + C00022 <=>
. 18:26- ) -0- = path:
at: 18:26:10 ™ R00200 ATP:pyruvate 2-O-phosphotransferase ATP + Pyruvate <=> ADP + Phosphoenolpyruvate C00008 + C00074 ath:hsa00010
C00002 + C00033 + C00010
™ R00235 Acetate:CoA ligase (AMP-forming) ATP + Acetate + CoA <=> AMP + Diphosphate + Acetyl-CoA <=> C00020 + C00013 + path:hsa00010
C00024
GTP:oxaloacetate carboxy-lyase (adding _
;phosphoenolpyruvate-forming); :oxaloacetate + Oxaloacetate <=> + Phosphoenolpyruvate + <=z ath:hsa00010
™ R00431 GTP;phosph | fi ); GTP | GTP + Oxal GDP + Phosph | Cco2 gggg;g I gggg;g + C00011 D
carboxy-lyase (transphosphorylating)
2-phospho-D-glycerate hydro-lyase _ cnng31 <=> C00074 + -
h - -D- = ; path:
™ R00658 (phosphoenolpyruvate-forming) 2-Phospho-D-glycerate <=> Phosphoenolpyruv pg rediscovery Home 001 ath:hsa00010
i C00186 + C00003 <=>
- . o = :
™ R00703 (S)-Lactate:NAD+ oxidoreductase (S)-Lactate + NAD+ <=> Pyruvate + NADH + H+ C00022 + C00004 + CO0080 path:hsa00010
C00084 + CO0003 + C00001
[ZI R0O0710 Acetaldehyde:NAD+ oxidoreductase Acetaldehyde + NAD+ + H20 <=> Acetate + NADH + H+ <=> C00033 + C00004 + path:hsa00010
C00080
C00084 + CO0006 + C00001
[ZI R0O0711 Acetaldehyde:NADP+ oxidoreductase Acetaldehyde + NADP+ + H20 <=> Acetate + NADPH + H+ <=> C00033 + C00005 + path:hsa00010
C00080
ITP:oxaloacetate carboxy-lyase (adding ITP; _
™ R00726 phosphoenolpyruvate-forming); ITP:oxaloacetate ITP + Oxaloacetate <=> IDP + Phosphoenolpyruvate + CO2 ggg?gi : gggg;g :_(:30011 path:hsa00010
carboxy-lyase (transphosphorylating)
. C00469 + C00006 <=>
: = path:
™ R00746 Ethanol:NADP+ oxidoreductase Ethanol + NADP+ <=> Acetaldehyde + NADPH + H+ C00084 + CO0005 + CO0080 ath:hsa00010
- C00469 + C00003 <=>
2 = path:
™ RO0754 Ethanol:NAD+ oxidoreductase Ethanol + NAD+ <=> Acetaldehyde + NADH + H+ C00084 + C00004 + CO0080 ath:hsa00010
-—
= enome . . . . . . .
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Shared Metabolites Among Diseases

Based on KEGG

’ ReDis(:overycmabaSe COMPOUNDS DISEASES ENZYMES PATHWAYS REACTIONS RESEARCHERS TARGETS
LIST MANAGEMENT ENZYMES » related COMPOUNDS -
Export to: Cytoscape SIF Gagale Link to this result set: http://rediscovery dev.bioinformatics.ucdavis.edu/compound/enzymes?loadReq=agbeoc1263398205&history=1
Network Advanced Options
Export Spreadsheet: CSV, HTML
™ ;‘:GAG Name ¢ Formula $ INCHI %
HISTORY @ C00001 H20; Water H20 1/H20/h1H2
enzymes(12)-> compound(104) & C00003 mﬁ;;gi’:f’ef g'}fﬁf"[‘;"’h'g: :Ze"'r':jme 2 1H2ENTO14P2 1/C21H27N7014P2/c22-17-12-19(25-7-24-17)28(8-26-12)21-16(32)14(30)11(41-21)6-39-44(36,37
at: 07:56:45 X L P phopy /h1-4,7-8,10-11,13-16,20-21,29-32H,5-6H2,(H5-,22,23,24,25,33,34,35,36,37)/p+1/t10-,11-,13-,14
nucleotide; Nadide
) 1/C21H29N7014P2/c22-17-12-19(25-7-24-17)28(8-26-12)21-16(32)14(30)11(41-21)6-39-44(36,37
[z] S R R SRR /h1,3-4,7-8,10-11,13-16,20-21,29-32H,2,5-6H2,(H2,23,33)(H,34,35)(H,36,37)(H2,22,24,25)/t10-,1:
# C00005 NADPH; TPNH C21H30N7017P3 1/C21H30N7017P3/c22-17-12-19(25-7-24-17)28(8-26-12)21-16(44-46(33,34)35)14(30)11(43-21)6

/h1,3-4,7-8,10-11,13-16,20-21,29-31H,2,5-6H2,(H2,23,32)(H,36,37)(H,38,39)(H2,22,24,25)(H2,33,

NADP+; NADP; Nicotinamide adenine

dinucleotide phosphate; beta-Nicotinamide 1/C21H28N7017P3/c22-17-12-19(25-7-24-17)28(8-26-12)21-16(44-46(33,34)35)14(30)11(43-21)6

@ C00006 ,jenine dinucleotide phosphate; TPN; SHTEIGE /h1-4,7-8,10-11,13-16,20-21,29-31H,5-6H2,(H7-,22,23,24,25,32,33,34,35,36,37,38,39)/p+1/t10-,1
Triphosphopyridine nucleotide
# cooo3s Zinc; Zn2+; Zn(II) Zn 1/Zn
™ C00069 Alcohol HOR
™ 00071 Aldehyde; RCHO CHOR
™ C00080 H+ B 1/p+1
@ 00084 Acetaldehyde; Ethanal C2H40 1/C2H40/c1-2-3/h2H,1H3
™ 00114 Choline; Bilineurine C5H14NO 1/C5H14NO/c1-6(2,3)4-5-7/h7H,4-5H2,1-3H3/q+1
@ cooi1s Dy SYenny 123 TINVAIOXYPIopane;  c3pg03 1/C3HBO3/cd-1-3(6)2-5/h3-6H,1-2H2
™ 00226 Primary alcohol; 1-Alcohol CH30R
—
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Text results to be broadcast to Cytoscape

via a simple clic

m ENZYMES PATHWAYS REACTIONS RESEARCHERS TARGETS m

’ ReDiscoverydatabase COMPOUNDS
Diseases
LIST MANAGEMENT Gaggle Microformat
name=Diseases to Targets
HISTORY species=Human

History Empty

size=40

Interactions

ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE
ALZHEIMER_DISEASE

Diseases_TargetsHGNC:7
Diseases_TargetsHGNC:185
Diseases_TargetsHGNC:188
Diseases_TargetsHGNC:582
Diseases_TargetsHGNC:613
Diseases_TargetsHGNC:620
Diseases_TargetsHGNC:1059
Diseases_TargetsHGNC:2707
Diseases_TargetsHGNC:7218
Diseases_TargetsHGNC:7876
Diseases_TargetsHGNC:8624
Diseases_TargetsHGNC:9052
Diseases_TargetsHGNC:9508
Diseases_TargetsHGNC:9509

Diseases_TargetsHGNC:13666
Diseases_TargetsHGNC:26088

ATAXIA_TELANGIECTASIADiseases_TargetsHGNC:336
ATAXIA_TELANGIECTASIADiseases_TargetsHGNC:795
ATAXIA_TELANGIECTASIADiseases_TargetsHGNC:7230

ATAXIA_TELANGIECTASIADiseases_TargetsHGNC:

PARKINSON_DISEASE
PARKINSON_DISEASE
PARKINSON_DISEASE
PARKINSON_DISEASE
PARKINSON_DISEASE
PARKINSON_DISEASE
PARKINSON_DISEASE
PARKINSON_DISEASE

enome
center

Diseases_TargetsHGNC:251

Diseases_TargetsHGNC:3677
Diseases_TargetsHGNC:6893
Diseases_TargetsHGNC:7717
Diseases_TargetsHGNC:7981
Diseases_TargetsHGNC:8608

Microformat to connect to
Gaggle system
(http://gaggle.systemsbiology.net)

15979

Diseases_TargetsHGNC:11138
Diseases_TargetsHGNC:11139
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Broadcast data directly to Cytocape from Web queries
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Network visualization reveals non-
obvious connections amonq diseases

http://rediscovery.bioinformatics.ucdavis.edu/
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