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Overview

This session provides an introduction to contents and interface of the BIOBASE Knowledge
Library™.,

After encouraging to try out the possibilities of the Ontology Search tool, we are going to take
a tour through the many different ways in which the BKL presents and connects biological
knowledge and in which it provides means to access that knowledge.

Starting with from the Quick Search functionality, we visit the information curated for main
concepts of interest. These are compiled in Disease Reports, Locus Reports and Pathways, for
which the BKL also offers report forms.
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Overview of the BKL™ interface

Quick search MLLT D 5 A73)—(X, XLFERAEENASNVEDTY,

E@ BIOBASE Knowledge Library Logout

Get the most out of your subscription!

-

Learn more about ...

W

o
Using the Set Analysis feature of the Ontology tool to
identify statistically over-represented term assignments

Exporting term assignments for genes and proteins into
Excel spreadsheels fur further analysis

4

QOverlaying disease and drug assignments on custom-
built signaling networks

Results
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Ontology Search
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Ontology Search Tl&. H#GF)ILRREMNEIRETT .

UTOBRFREDHRASAFTIEA ﬁif&:ﬁﬁ%ﬁ(f:’{lﬁ

Try the powerful BKL Ontology Search to dri// through manually curated knowledge and get
the protein list you are looking for.

http://www.biobase.co.jp/Pages/News/news%20regarding%20BKL.html| [Z Ontology search M /5% HARGE CTHREBALTLVET,

BLWN=2300 BKL TIMNEARMIC, FRAAEERLTY . /V3—TIAABNEESNTET,

—

Ontology Search

|

Quick Search

ﬂ BIOBASE Knowledge Library

Logout

> 274524 Characterization

> 2611389 Species and genetic location
> 250631 Calculated property

> 190425 Gene ontology (GO)

> 169579 Protein domains

|

Advanced Search

Motule Search > 34269 Expression

> 44154 Orthologs related to current set
> 41873 Family classification

Bl > £6809 Transcription regulation + |> 83752 Gene

ol > 9974 DNA binding
| 2657 Part of a complex

~ |= 4167 binding site *
> 2202 binding effe
| 1693 has binding
107 binding detec
89 binds to compije

> 3974 Transcription factor

10

| m |

4 n

Upload Gene List

N\ E

Gene/Protein Search for Ontology set: 89 records found.

2pagesw 1 |2 > % Hits on page 50 [+ ‘:‘
- Composite Element +
Help o= - ) A [ie
4 £ P Search Within Result
o Search Within Results
Tools :
Save Export Pathfinder Ontology FASTA Profiles
d @ [T Mark all on page
Pathfinder BLAST Name SpeciesiTaxon : Description
P [ : AP-Zalpha Human Transcription factor AP-2 alpha, plays a role in apoptosis, limb morphogenesis, and in the regulation of hormone biosynthetic process, aberrant expression correlates with adenocarcinoma, astrocytoma, and
thyroid neoplasms
[ i cEts-2 Human Homaolog 2 of v-ets enthroblastosis virus E26 oncagene, a transcription activator that acts in antiapoptosis and Ras protein signal transduction, upregulated in hyperplasia, colonic and several neoplasms; mRNA
MATCH ExPlain is upregulated in Down syndrome
[F] :cFos Human Homolog of v-fos FBJ murine osteosarcoma viral oncogene, a transcription factor that mediates apoptosis, cell cycle, mast cell degranulation, and hemopoiesis, upregulated in atherosclerosis, asthma,
Alzheimer disease, lung, prostate, and various neoplasms
LT [ ic-dun Human Jun oncogene, a franscription activator that acts in antiapoptosis, upregulated in Alzheimer disease, multiple sclerosis, glomerulonephritis, prostatic and several neoplasms; aberrant mRNA expression is
associated with schizophrenia and psoriasis
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Disease Quick Search ZZhIE. Quick Search 0)755%'6‘?'“?'7
L0 ==
Open the Quick Search interface for diseases and type “Atherosclerosis” into the text field.

After the first few characters, the BKL presents several suggestions to complete term.

Click on the Find button below the text field.

e
Bﬁ BIOBASE Knowledge Library CRgaGE
Quick Search .
Quick Search
anced Search
@ | icas
Module Search
[ Ontology Search ) Dj
@ |Atherosclerosis
H"'“" Gone List Atherogenesis
Atheroma
Atherosclerosis
‘\@' Arterial Fatty Streaks
Atheromas
Help
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Disease Quick Search

The search result shows the disease hame Atherosclerosis. You can click on the name to open
the report form for the disease. —&. Report R TL=Z&LY,

Select the Gene item from the pull-down list and click on the indicated button to search for
biomarkers associated with Atherosclerosis.

Bfl mioBaSE Knowledge Library Logout
B
s Search Results

/ Advanced Search BioMarker Search for Atherosclerosis: 1

TUTRANSFACTT < , _ : .
—— @ @ WY e

Save Export Pathfinder Ontology FASTA Profiles
f M"og’ysaag )

[T] Mark all on page

Gene List e e Atherosderosis IZBAE S DB FEHDIREFAE

[] : Atherosclerosis

@ =] Mark all on page

Help

Hits on page | 50 [+]

Search Within Results )
S ———————
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Disease Quick Search

The resulting table lists 182 genes for which an association with Atherosclerosis has been
shown. You can click on gene symbols to open their BKL Locus Reports. Both Disease Reports
and Locus Reports provide details about individual disease/gene interactions.

Click the Save button to store your search result.

Search Results

Gene Search for BioMarker Atherosclerosis-=Gene: 182 records found. 4pages»| 1 (2|3 > [» Hits on page | 50 [=|
Complex -
@ Woe e
: Search Within Results
qve Export Pathfinder Ontology FASTA Profiles
[C] Mark all on page
Constraint from Disease Name Species/Taxon Gene type
[ : DI000015794 - Atherosclerosis THESF14 Human gene
[ : DIO00015794 - Atherosclerosis ABCG1 Human gene
[ : DI000015794 - Atherosclerosis PRARGC1A Human gene
[7] : DI000015794 - Atherosclerosis MEKB1 Human gene
[ : DIO00015794 - AMherosclerosis CAV Human gene
[] : DID0D0015734 - Atherosclerosis SCARB1 Human gene
[7] i DI000015794 - Atherosclerosis CHIT1 Human gene
[ : DI000015794 - Atherosclerosis CcDh40 Human gene
[ : DI000015794 - Atherosclerosis PTPN22 Human gene
[ : DI000015794 - Atherosclerosis ABCAT Human gene
[ : DIO00015794 - AMherosclerosis EDNRA Human gene
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Disease Quick Search

The saved search result is accessible through the BKL tool bar. Click on the Saved Search
Results button to return to the Atherosclerosis biomarker query.

Note, that saved search results are also available in ExPlain.

—_—
Bﬁ BIOBASE Knowledge Library ERIE
p— Saved search results for user "pst'
1_ Name Entity : Query Items  Time (sec) @ Tool Comment
Module Search é"cene: BioMarker Atherosclerosis-=Gene ene : BioMarker Atherosclerosis-=Gene 182 1.031 SearchEngine

Upioat Gono List ™

REFELET—4L. ExPlain S CTHEEHAIEETY,

Pathfinder

3

MATCH ExPlain

BLAST
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Disease Reports ccmil4. Disease Report éﬁft\%ﬁb;fi 3
an 5

Open the Disease Report for Atherosclerosis. Click on one or more details links or tick marks.
What are synonyms for Atherosclerosis? What types of disease/gene associations are

annotated in the BKL?

WETIL, 187 (CHORTANEREFE182) DEGFTCDHERELEDEENHESNTIND,

Home

Disease Report

Atherosclerosis

Biomarker Associations 1t @

Biomarkers associated with Atherosclerosis (182 biomarkers)

N

Gene/Protein [details-sll] Type of Association Indication
[Sert alphabetically]
Causal [detsils] Correlative Preventative Heqative [detsils] Disease Prognosis Therapeutic
{89 asscciations) [detsils] [detsils] |4 sssociations) Mechanism [detsils] Target
{423 associations) {19 assocciaticns) [details) {105 associations) [details)
{57 associations) {17 associations)
CRP
A S + (2 sssocistions) "" (14 + (2 sssccistions) + (2 sssccistions)
associations)
E-selectin W +* o
{14 mssocistions) [details] . {'_I 4 {2 associations)
associations)
CD91 - o L
{11 associa i {‘_H {8 asscciations)
associations)
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Disease Reports chiustnfciERs B850,

Scroll down to the Association Characteristics section. Which biological processes are
affected by Atherosclerosis? In which cell types or tissues are Atherosclerosis associated genes
expressed? Open the details about diseases associated with Atherosclerosis. By which
biomarkers are Aortic diseases associated with Atherosclerosis?

Association Characteristics .2 |

Subtypes or forms of Atherosclerosis

more severe; increased occurrence of early stage form; advanced stage or high grade; early stage or low grade . [details]

Biological processes affected by Atherosclerosis

platelet activation; proteclysis; platelet aggregation: lipoprotein biosynthetic process; response to oxidative stress .. [details]

Cell types or tissues affected by Atherosclerosis

serum; macrophages; smooth muscle cells; plasma; blood vessels; endothelium/endathelial cells; anteries .. [details]

Diseases associated with Atherosclerosis

Thrombosis; Disease Susceptibility; Disease Progression; Hypertension; Genetic Predisposition to Disease .. [details]
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Disease Reports

Scroll to the Biomarker Search Tool of the Atherosclerosis Disease Report. We are going to
extract biomarkers for which a correlation has been discovered on the protein level. Configure

the tool as shown below and click on the Retrieve button to extract the biomarkers of
interest.

Note, that the search result is returned in the BioKnowledge Search window.

Retrieve Atherosclerosis biomarkers for analysis

Retrieve Atherosclerosis biomarkers for export or for viewing in the BKL
Pathfinder:

Retrigve all; [ Retrieve All Biomarkers ]

Lt to:
Biomarkers with a disease relationship of
Biomarkers with affected molecule type of

| Biomarkers expressedin

Mote: Results are returned in the BioKnowledge Search window
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Disease Reports

Open the Search Results window. How many biomarkers were found by the Biomarker
Search Tool? Find the biomarker cyclin E1 and open its Locus Report by clicking on the link in
the Accession column.

#ER (&, search results window [ZRREINET,
—y
Bﬂ BIOBASE Knowledge Library Logout

Search Results

Biomarker Search for Atherosclerosis with a disease relationship of correlates with and with affected molecule type of Protein: Hits on page
38 records found. 50 [
" Advanced Search _ - Complex -
== - o Bt -
Search Within Results
Module Search Save Export Pathfinder Ontology FASTA Profiles

w [T mark all on page
~ Ontology Sea

Accession Biomarker  Description

— [7]  GMNOODDOG46S : ABCAT ATP-binding cassette subfamily A member 1, a cholesterol transporter that acts in lipid metabolism, insulin
Upload Gene List secretion, and phagocytosis; gene polymarphism correlates with coronary artery disease, familial form of
hypolipoproteinemias, and Tangier disease

] [7] | GMO0DO02440 : APOB Apolipoprotein B, acts in cholesterol metabolism and absorption, aberrantly expressed in Alzheimer disease,
‘\@ AIDS, arthritis, diabetes, cardiac and pulmaonary diseases, hypercholesteralemia, and hepatitis; mutation
correlates with hypobetalipoproteinemia
Help [7] | GMO0DO03246 : CAVY Caveolin 1, a signal transducer that acts in androgen receptor signaling pathway, aging, and cholesterol
metabolism, regulates blood pressure and apoptosis, aberrant expression correlates with atherosclerosis and
Tools breast and several other neoplasms
13 Of 25 BIOLOGICAL DATABASES




Locus Reports

With how many diseases is cyclin E1 associated?

SEIL. CyclinEl /¥ 42 DFEREIZBESELTLSIENTMYFET,

Locus Report Quick search T Home
" Human Cyclin E1, a cyclin-dependent protein kinase regulator that acts in G1-5 transition of mitotic cell cycle, peptidyl-
threonine phosphorylation, and cell cycle arrest, aberrant expression correlates with breast, ovary, and various

neoplasms

Q— CCNET1 (cyclinE1)

Synonyms CCNE; CCNE1; cyclin E1

. sy Mutant Pathways Transcriptional i L

Diseases associated with CCNE1 (42 entries)

Nisease [detsilz all] Type of Assaciation Indication
[Sart alphabetically]
Causal [detsils) Correlative [detsils] | Preventative [detsils] Negative [detsils] Disease Prognosis | Therapeutic
{8 associations) {128 associations) {2 sssociations) {8 associations) Mechanism [details] Target
[details] (48 [details]
{2 mssociaticns) associations) 5
associations)
Breast N?ONESI’HS . "’ {1 associations) "’ {15 associations) "’ {1 associations) " [t "’ {1
{17 associations) [details] Lo o
-associations) associations)
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Locus Reports

Scroll to the Expression section of the cyclin E1 Locus Report and expand the detailed view
on organ or tissue, cell type, and tumor type entries. At which expression levels was cyclin E1
detected in different cell types? Click on the details link of the Cell Type table to further
inspect the evidence behind cyclin E1 expression information.

Expression + @ '

Tissue expression

= <® 3 2] aﬂ? & o & @
'0'?0 -oé; I:PBQ 'Qe;. \g‘?t 1',-\&9 '@d‘ \"g 5‘?& ﬂﬁ ° §°r} ?FF q.‘&; a@d? '-5‘? @6&
| | v | + | | | | | v R | | | | | |

[-1View organ ortissue, cell type, and tumor type entries in detail

Cell type
Cell T [details] ) Form Hot Determined mRHNA Protein Evidence o
T-lymphocytes protein detected ‘ ﬂ
immunolocalization

bladder epithelium/epithelial
cells

protein detected

LA A A

plood lymphocytes monocytes
mononuclear leukocytes

blood vessels smooth muscle A mRMNA detected -
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Locus Reports

Scroll to the Transcriptional Regulation section of the cyclin E1 Locus Report. How many
binding sites are curated for E2F-1? How many in vivo fragments have been annotated? Click
on the pathway icon to obtain a visualization of cyclin E1 gene regulation.

Transcriptional Regula m

Regulation of CCNE1 gene expression

Chromosome : 19912

Predicted promoter sequences : PM000003497

] 100 200 200 400 500
Start

*MNote: Only binding sites whose location is relative to the TSS are graphically displayed.

Transcription factor binding sites within the CCHNE1 gene (3 entries)

Identifier Location Binding Factor{s) DNA Binding Reaction Effect
I::> HSSCYCE_01 -16to-9 E2F-1(h) E2F-1(h) —= cycE(h) DMA binding
|::> HSSCYCE_02 Tto14 E2F-1(h) E2F-1(h) —= cycE(h) DMA binding
— HSSCYCE_03 497 to 504 *

View in vivo fragments within the vicinity of the CCNE1 gene that are bound by transcription factors (88 entries)

Identifier Location Binding Factor
FRO00196764 34934874.34935428 HMF3A(h)
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Locus Reports

Find PPARgamma in the gene regulation network of the CCNE1 gene (cyclin E1) and click on
its node to expand the context menu. Click on the protein accession to open its Locus Report.

File | Edit | view | Algorithms | Help |

BCCessio

(: PRODDOOT7 66

Sub class molecules

Regulates

Dizease

A~
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Locus Reports

In the PPARgamma Locus Report, scroll to the Drug Interactions section. How many
drugs are shown to interact with PPARgamma? Click on one or more of the drug names to
open their Drug Reports.

Drua(s Stalus (o ovided by DrugBank)
*Atorvastatin Approved,Small Molecule
*lcosapent Approved Mutraceutical, Small Molecule
*Pioglitazone Approved, Investigational Small Malecule
*Rosiglitazone Approved Investigational Small Maolecule
*Troglitazone Small Molecule Withdrawn
[mare ._.]

18 of 25 BIOBASE

BIOLOGICAL DATABASES




Locus Reports

Scroll to the Pathways & Interactions section. Open the graphic representation of the

PPAR pathway.

Note, that the components of the opened pathway image are interactive.

Pathways

Canonical pathways assembled from experiments involving orthologous proteins (1 entry)

Hame View Supporting View Graphic Load in Pathfinder
Reactions Representation
P i ST,
PPAR pathway [details] < @) 9
e
Subcomponents assembled from experiments involving orthologous proteins (5 entries)
Hame View Supporting View Graphic Load in Pathfinder
Reactions Representation
15d-PGJ2 — NF-ATc [details] )
15d-PGJ2 —= PPAR-gamma [details]

<

MEE4 — PPAR-gamma

[details]

9
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Pathways ::’C*lzt7{5‘1%73‘/QZ714'T%$E§$%L\7‘:7‘:“Hi‘d'ﬁi
. Em

Follow the steps shown below to open the Pathway Quick Search and to browse
Canonical Pathways of the BKL.

E/ﬁ BIOBASE Knowledne Library i

@- . SEMB Quick Search

\
nced Search :
e ™ biscaze — JPWC oty

Module Search

Browse by Canonical Pathway

Pathway

Canonical Pathways

Regulatory pathways

Click on the icon to open the pathway in the BKL Pathfinder. To open a manually drawn map click on the pathway name.

Apoptosis cell cycle control Cell adhesion & motili

‘3 Apo2l \3 Aurora-A ‘3 B cell signaling \3 Cadherins (beta-

5 3 catenin)
d Caspase \3 Aurora-B \3 CXCR1/2 (IL-8) 4
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Pathways

Scroll to the pathway category Growth & Differentiation and click on the HIF-1 pathway
name.

R —
MNeuronal regulation Stem cell related pathways Growth & Differentiation
@ e @ nNoteh AhR o @

‘U} BLOMF-induced *‘} Sonic hedgehog Androgen-induced *‘} Insulin
p75NTR signaling (=hh)

© O

o

R

"3 Meurotensin
"3 BOMF - trkB MAPK-affected AR
‘\& Motch

signaling

"J BONF

---p7ENTR---= caveolin-1

J Htt

Atrophin-1 (DRPLA) ‘il} .
NRG1 - ErbB3

beta-catenin survival pathway

OO0 O

c-Kit 4} PDIGF

21 of 25 BIOBASE

BIOLOGICAL DATABASES




Ji@e
| 2@ as
e [ |

Pathways

Click on the link named HIF-1alpha signaling / Hypoxia-induced pathway entry below
the map to open the Pathway Report.

HIF-1alpha signaling / Hypoxia-induced pathway

Click on the compound of interest to retrieve the corresponding db entry.

HSp70-"7gpeq

elongin C
L e'ongin B

FIH-1 i ' elongin C
I‘.'IEK1!_ I‘.'IEKZE yHL longin B

Cul-2

nucleql us
' p16INH4a
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Pathways
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From which subcomponents was the pathway assembled? Open the Pathway Report for p53
— HIF-1lalpha degradation by clicking on the link indicated below.

Pathway Report

CHUDUDDUHE HIF-1alpha pathway

Overview of pathway components @ [View hand drawn map]
Subcomponents from which this pathway was assembled

WHL —= HIF-1alpha degradation
MEK-1 —> HIF-1alpha

JAB1 = HIF-1alpha
HIF-1alpha —/ AhR

Tl —= HIF-1

<_p53 —> HIF-1alpha degradation >

Reactions from which this pathway or subcomponent was assembled

L (HspB0)2:ITE-AhR-STIP1-TEBP:AIP:SRF1alpha + amnt > AhR-amt + 2 Hsp30 + ITE + STIP1 + TEBF + AIF + SRP1alpha (exchange)
L AhR:amt + HIF-1 alpha{p} <=== HIF-1alphaip}.armt + AhR (binding; competition; reversible)
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Pathways

'S

Of which Canonical Pathways is p53 — HIF-1lalpha degradation a subcomponent? Click on
the pathway icon to obtain a visualization of the reaction in the Pathfinder.

Pathway Report

CHUUUUUUH? p53 = HIF-1alpha degradation

Canonical pathway to which this subcomponent is assigned

p53 pathway
HIF-1alpha pathway
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Congratulations 3 a.

Training session completed

CARADENTSNELEL, FRICTEBSFEWLL-LET,

142-0063 IR &R &I XFEIR 4-7-3
AARNAR—EKX =1t

Phone: 03-6426-4212

FAX: 03-5750-6863

E-mail: info@biobase.co.jp
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