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Node Attribute Brg

Middle-click + drag to PAN
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Il oL
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BloHackathon3 gymposmm




RDFScape = Interface

@ Tue Oct 18, 6:53 AM

Mapping

test:Cohtains

test:Cqntains

Pattern library B Map ontologies on my nework

Pattern definition

(" Create new network ) (" Make Editable ) (_ Get Pattern )

SPQRL query
PREFIX <http:/ /www.reactome.org/ biopax#>

PREFIX <http://www.w3.0rg/2000/01/ rdf~schemat>

PREFIX <http://www.biopax.org release/ biopax-level2.owl#>
PREFIX <http://www.w3.0rg/2002/07/owl#*>

PREFIX <http:/ /www.w3.0r9/ 2001/ XMLSChemait>

PREFIX <http:/ /www.w3.0rg/1999/02/ 22~ rdf-syntax-ns#>
PREFIX <http://sysbio.pasteur.fr/analysis#>

SELECT
WHERE(

Make Query ) ClearQuery ) ( Select All ) ( PlotSelection ) Search Selection

Rea

Results

\V &5 *l-—l-—'-_——-.“
|, Vistal .1- : o

A —ii

BloHackahon gy'mpo




ick + drag to ZOOM

Cytoscape Desktop (New Session)

(XN &)

Mapping

RDFScape

M M O RDFScape ontology browser # 1 |

4
demo:un@aneB 5
7
b o :
‘ \ demoAun.aneM

4] ’ / ‘\\ ‘
biopais KBEB: DAY biyy.a.gﬁ(h -SOURCE |
| g N, biopax2:XREF
‘ i, 0, ¢ ,

/ rdfeype

glt@w
'/ N \
biopax :XREF

biopax2: DATA-SOUGepak2 DAYA- SOURCEN,
biopax2 QRCANEM bmpn.{;ph(.amsy demo.un‘n)
L
1 Swiss
[
Eschérichia coli

rEMBL

Data Panel

biopax2:COMMENT

This example is meant to provide an illustration...
This example is meant to provide an illustration...
This example is meant to provide an illustration

| ﬂ 3) (optional) configure options ﬂ 4) Query and browse ontologies ﬂ Pattern libran

{ ﬂ Color and visilibily by namespace ﬂ Resoner and inference rules

Namespace Prefix Color View

http://www.biopax.org/release/biopax-level3.owl# biopax3
http:/ /www.w3.0rg/2000/01/rdf-schema# rdfs
http://www.w3.0org/2003 /11 /swrl# nsO
http://protege.stanford.edu/plugins jowl/protege# nsl
http://www.owl-ontologies.com/2005/08/07 /xsp.owl# ns2
http://www.w3.0rg/2003 /11 /swrlb# ns3
http://www.w3.0rg/2001/XMLSchema# xmls
http://www.w3.0rg/2002 /07 jowl# owl
http://www.w3.0rg/1999/02 /22 -rdf-syntax-ns# rdf
http://www.biopax.org/examples/simple-demo-pathway# demo
http://www.biopax.org/release /biopax-level2.owl# biopax2

" Add namespace | Warning Remove namespace

Help

=N

LABEL biopax2:DB
demo:protein32
demo:unificationXref35s

demo:bioSource33

DATATYPE biopax2:AVAILABILITY

see http://www.amaze...
Swiss-Prot/TrEMBL

N

| Node Attribute Browser

Edge Attribute Browser  Network Attribute Browser

Middle-click + drag to PAN

o3

< I,anvl’ ,I; \

| *_Bic‘;Ha‘ckat'hio 3l S

* selection/
colouring by
namespace

* datatype
properties as

attributes

* URIs
represented
as multiple




bp: externalR.:eUuluwCIass

Mapping

bp: lass ow disjointWith »Qy
v - b
rdfs: SubCIassOf . \

\ rdf xvpc rdf:type [ rdfs suBCIassOf

A '
—a ’C@g :df su (‘L‘assAf) "mitv
% / "‘ -‘ (

% Rl

) vs supClassOf- ,dhv¢

rdfs:su ldssOf

rdfs subClassOf N\
' dfs su b(lammpe

Q;

™ dis suﬁ(ﬁ&l(ﬁ’@f N\
bp: un nXref
rdfgpe .

rdf-type | rdfs subClassOf

rdfwype '
frdf typé

rdf; tvpe

\ rdf type

R1059

re Um“)m
TXREE

re:UniProt_P10599 _Thioredoxin__ATL_derived ?acto

bpSY
re:React'taSoM@R/ ANISM

/

re:Ho.piens

TRX

Surface_associﬂ ted s

“™ITRDX

—:-:--: ogic

__Bicha‘cathon3 g)'mpomi -

@ d /~

Iphydryl_protein__ SASP_

* selection/
colouring by
namespace

* datatype
properties as
attributes

* URIs
represented
as multiple
nodes

« :‘ ™

al-Netw




* selection/
colouring by
namespace

* datatype
properties as

attributes

e URIs

e v st 1o represented

e as multiple
nodes
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ick + drag to ZOOM

Cytoscape Desktop (New Session)

(XN &)

Mapping

RDFScape

M M O RDFScape ontology browser # 1 |

4
demo:un@aneB 5
7
b o :
‘ \ demoAun.aneM

4] ’ / ‘\\ ‘
biopais KBEB: DAY biyy.a.gﬁ(h -SOURCE |
| g N, biopax2:XREF
‘ i, 0, ¢ ,

/ rdfeype

glt@w
'/ N \
biopax :XREF

biopax2: DATA-SOUGepak2 DAYA- SOURCEN,
biopax2 QRCANEM bmpn.{;ph(.amsy demo.un‘n)
L
1 Swiss
[
Eschérichia coli

rEMBL

Data Panel

biopax2:COMMENT

This example is meant to provide an illustration...
This example is meant to provide an illustration...
This example is meant to provide an illustration

| ﬂ 3) (optional) configure options ﬂ 4) Query and browse ontologies ﬂ Pattern libran

{ ﬂ Color and visilibily by namespace ﬂ Resoner and inference rules

Namespace Prefix Color View

http://www.biopax.org/release/biopax-level3.owl# biopax3
http:/ /www.w3.0rg/2000/01/rdf-schema# rdfs
http://www.w3.0org/2003 /11 /swrl# nsO
http://protege.stanford.edu/plugins jowl/protege# nsl
http://www.owl-ontologies.com/2005/08/07 /xsp.owl# ns2
http://www.w3.0rg/2003 /11 /swrlb# ns3
http://www.w3.0rg/2001/XMLSchema# xmls
http://www.w3.0rg/2002 /07 jowl# owl
http://www.w3.0rg/1999/02 /22 -rdf-syntax-ns# rdf
http://www.biopax.org/examples/simple-demo-pathway# demo
http://www.biopax.org/release /biopax-level2.owl# biopax2

" Add namespace | Warning Remove namespace

Help

=N

LABEL biopax2:DB
demo:protein32
demo:unificationXref35s

demo:bioSource33

DATATYPE biopax2:AVAILABILITY

see http://www.amaze...
Swiss-Prot/TrEMBL

N

| Node Attribute Browser

Edge Attribute Browser  Network Attribute Browser

Middle-click + drag to PAN

o3

< I,anvl’ ,I; \

| *_Bic‘;Ha‘ckat'hio 3l S

* selection/
colouring by
namespace

* datatype
properties as

attributes

* URIs
represented
as multiple




"!

ATP, H20...

"‘”""’ﬁ'rﬁ ‘|a\|‘|¥A _
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* selection/
colouring by
namespace

* datatype
properties as
attributes

* URIs
represented
as multiple
nodes
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RDFScape = Interface

Applications  Actions & He @ Tueoct1s, 653aM Q)

Global properties | Options

Pattern | Matches

test:Cohtains

test:Cqntains

Pattern library B Map ontologies on my nework

Pattern definition

(" Create new network ) (“Make Editable ) (" Get Pattern )

SPQRL query
PREFIX <http:/ /www.reactome.org/ biopax#>

PREFIX <http://www.w3.0rg/2000/01/ rdf~schemat>

PREFIX b <http://www.biopax.org release/ biopax-level2.owl#>
PREFIX <http:/ /www.w3.0rg/2002/07 /owl#>

PREFIX <hutp:/ /www.w3.0rg/ 2001/ XMLSchemat>

PREFIX <http:/ /www.w3.0rg/1999/02/ 22~ rdf-syntax-ns#>
PREFIX <http://sysbio.pasteur.fr/analysis#>

SELECT
WHERE( )

Make Quer ClearQuery ) ( Select All Plot Selection ) ( Search Selection

easoning

Results

% | | & Terminal

Cl Cl @

:Bicg Ha‘c:kalon i _gy




Reasoning

[[B CELL RECEPTOR SIGNALING PATHWAY]

B cellontogeny

\
9 2 2 Dia ¥ Auwinaiy
O——» imeizy
o Immuno response
A i podueion
// GC formation.

GEKs| Ubiquitin mediated
ool

04662 522009
——| (&) Kanehisa Laboratories

! > =T
CDIS21 complex P
o 2 r—
Complement and proteolysis
cosgulation cascate

04662 5122109
(c) Kanehisa Laborstories

CDIS 2t complex Lot

Complement and
coagulanion cascade

04662 5122109
(6) Kenehisa Laborstories

= (et —»o—»[ o] =
—v{ cpat | PIPs

©D19:21 complex +»
Complement and
cosgulation cascade

046625122109
(c) Kanehisa Laborstories

CD13:21 complex -
Complement and
cosgulation coscade

0462522009
(6) Konehisa Laborstories

CDT92T complr N

‘Ubiquitin medint
‘protalysis

4662 5122009
(6) Kanehisa Laborstoriss

j= = |
ackath




Reasoning

J
A collection of pathways:

biological facts

( \ < E 4) Query and browse ontologies E Pattern library E Map ontologies on my network

=
(_interaction ) Browse mode Network Pattern definition

- . . .
T [ SPARQLQuery a / Create new network f Make Editable \ ( Get Pattern \ VI S u aI I Z atl O n

physicalinteraction SPQRL query

7 A PREFIX re <http:/ /www.reactome.org/biopax#>

PREFIX rdfs: <http:/ /www.w3.0rg/2000/01/rdf-schema#>

PREFIX bp: <http:/ /www.biopax.org/release/biopax-level2.owl#>

PREFIX owl: <http:/ /www.w3.0rg/2002/07/owl#>

PREFIX xsd: <http:/ /www.w3.0rg/2001/XMLSchema#>

PREFIX rdf: <http:/ /www.w3.0rg/1999/02/22-rdf-syntax-ns#>
—L N B — PREFIX an: <http://sysbio.pasteur.fr/analysis#>

( catalysis i p i i i transport

SELECT
WHERE{ }

\ "ansp"m’:v"héi"h;mi(,ﬂm“i"") ﬁ:ik:l“e” ClearQuery ) (_ SelectAll ) Plot Selection ) (Search Selection ) AnaIYSiS
An ontology: a meaning 'J|> O<=>0O é|>

for facts (interpretation) Abstraction of pathways
( tski-cont ) as interactions

(?i an:directp ?p) <- (?1 bp:PARTICIPANT ?p)
(?p rdf:type bp:entity)]

. . °
Eik :\Er)l:g/i?::;t'.’zp) <- (% bp:PARTICIPANTS ?pep) Q U e I"I e S

(?pep bp:PHYSICALENTITY ?p)
(?p rdf:type bp:entity)]

é; gy “Semantic-enabled”
Interface (RDFScape)

inference rules:
more meaning...

|,‘ i Jalisatic ‘*--—--_——-- ioloe

HBloHackathonB g)'mposl o




Reasoning

’:tlty *

Ll_ﬁ ol

is-a jS-a

(" Interaction ) Iﬁji‘Pathway ) ( PhysncaIEntlty »]

a ~s-a / is-a / ’_\ a ~is-2

- = T — T ~ B = -— \’ T — ‘\ T —

( Molecularlnteractlon ]/;'Conversion b »ﬁ:--'l'emplateReaction“] -‘f Control 'lt' Cenetlclnteractlon P! Dna . [ Rna ' SmaIIMoIecuIe fi' ( Complex'} ([ Protein  '
y ’V- ~— e - > A - - o ~— R

\\

=
-

~—

e — o p——— » ' 4 . - _ N - — —

Iibegradation::h f:tomplexAssembl{/::ﬁ' lTransport i ':ijjflfe-mplateReactionReguIatic;ﬁ:jga (Catalysis ) nivModuIationﬂ: )

——— o S— --f\\’ ‘.' — — - e ——— e ———

-::ﬁ:T:r&ns portWithBioche micaIReacti‘cir}if::'

—
- {
pa : -

o1 .‘"’-'" fysis Of | 'oogica NEtwd
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Reasoning
bp:in’ion

rdf:type

> n cts
bp P IPANTS .

YS|CAL-ENTITY bp:PHYS|CAL-EN

[Direct-interaction: [Define-interaction:
(?7interactor new:dirlInt ?7p) (?pel new:interacts ?pe2)

<- < -

(?X rdf:type bp:interaction) (?x rdf:type bp:interaction)
(?X bp:PARTICIPANTS ?px) (?X new:dirInt ?pel)

(?px bp:PHYSICAL-ENTITY ?p)] (?X new:dirInt ?pe2)]

Xile ‘&!-—II-_——-: ~NGIC:

. -
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RDFScape = Interface

Applications  Actions &

Tue Oct 18, 6:53AM Q)

Pattern | Matches

test:Cohtains

. test:Cqntains

B Map ontologies on my nework

Pattern definition

(“Make Editable ) (" Get Pattern )

<http:/ /www.reactome.org/ biopax#>
<http://www.w3.0rg/2000/01/ rdf~schemat>
<http://www.biopax.org release/ biopax-level2.owl#>
www.w3.0rg/2002/07 /owl#>
Jwww.w3.0rg/ 2001 /XMLSChematt>
<http:/ /www.w3.0rg/1999/02/ 22~ rdf-syntax-ns#>
<http://sysbio.pasteur.fr/analysis#>

PREFIX
PREFIX
PREFIX
PREFIX,
PREFIX

seiect
WHERE {
T Clearauery ) (_Seectan Plot Sefecton )

Search Selection
Results

& Terminal & Terminal @ Java - BioPA| Cytoscape C

i —

_~Bicgl-!a‘ckatuon | é m




Analysis

(Reasoning on pathways)

oo S
Oxidized, thiorgdoxin
(1

Visual Mapping Bypass »
LinkOut »
>me 040
an:affects ->me (39,80) an:affects bp:
Ile86066 ->me (79,120) an:affects _
-=me {119,160) hc:smallMolecule97363 acet%'dehyde

->me (159,200) an:affects R prIOPAx—gzquBCB—4b1 -b201-7c01aeB367dd
hc:sma” |e8589] -=me (199,240 e an:affects

->=me {239,280)
-=me {279,320)
->=me {319,360)
-=me {359,400)
-=me {399,440)
->me (439,480)
-=me {479,520)
->=me {519,560)
-=me {559,600)
-=me {599,640) an:affe g_s#b_egea‘lgﬁced'c

-»me (639,663) e anaffects ak:influences
me-= (0,40)

me-> (39,80) b

me-> (79,120) b |

[influence: (?x ak:influences ?y) <- (?p1 rdf:type
bp:biochemicalReaction)

(?p2 rdf:type bp:biochemicalReaction)

(?p1 bp:RIGHT ?k1)(?k1 bp:PHYSICAL-ENTITY ?k)

(?p2 bp:LEFT ?k2)(?k2 bp:PHYSICAL-ENTITY ?2k)

(2p1 bp:LEFT ?k3)(?k3 bp:PHYSICAL-ENTITY ?x)  inference rules:

(’?p2 bp RIGHT ?k4)(?k4 bp:PHYSICAL-ENTITY ?y)] definition of “influence™

ME

-9069-ddbd 7784 04df

bp:BioPAX-91787bb4—d6el —-869a-053169cbdde2

View of pathways as an influence graph

S s N ¢1 L.
aoprendiani, Visoalsatr .""""'"’"'""""": 0
> : |

e BloHackathon3 gympom
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Analysis
(Ontologies and data)

Pathway B

* Ontologies

Step

e General (L. -

*- follows

acti vates

’ React on B

[ Y ,4
‘ - P rl O rl ! ns.m*ed Orocuces  consumed
consumed

ges

‘e Data
* Specific
~ ® A-posteriori

i iy . £ ’ . ’ T &P Y
1—--—;—-_--. . . Y . oK

‘ 6 ‘ IO ' S )1 : ) 1 1C ’V‘—-.Q
4 Y
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Analysis

(Ontologies and data)

Pathway B Pathwa

[ ]
. partOf
ntologies
S0 ) follows @
® General G,
o activates Reaction
4 i
) Reaction B
A
roduce
consume “a

* A-priori

' Data
- @ Specific
* A-posteriori

The user open a correlation network in Cytoscape, and
this s connected (through RDFScape) to ontologles

““""ﬁ'ﬂ prendiani, VisTaliSatio ."'"""""""“.""..= A NE W
!s, -1"‘““ = “L-g\ |

s BloHackathon3 gy'mposmm —_

e
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partOf

partOf
1 <
Step follows

Pathway A

Pathway B

partOf

partOf
acl vates Reaction Reaction
B C ~—
produced D oduces
[& “a

consumed

Analysis

(Ontologies and data)

nhibits :

/

activates G
consumed
/
|

c {-_':-}* cytoscape.CyMain L5
r6 o6 RDFScape

! Global properties Options | Ontologies Browser Patterns Mapper

! Name spaces  Resoner  Browser CvtoMapper}

URIs: 510 IDs: 413 Conflicts: 79 Multi: O
[ Rules | Results |

(?x <bp:XREF= ?y) (?y <bp:DB=> 7z) (?y <bp:ID> ?w) AND ?z eq <S5CD=>

Name: sgd

Pattern: (?x <bp:XREF> ?y)
(?y <bp:DB> 77z) (?y <bp:ID> ?w)
AND 7z eq <SGD>
ID: ?w

URI: ?x

URI:

Defining

Resolve

. O
I I I aP P I ng Modes: 331 (0 selected) Edges: 362 (0 selecte'd.}

Welcome to Cytoscape 2.2

> =]
.

-

T EFouPL TBERe £Q « o moNE] ud ) e e e
ke, " Sl 4 Bade T P Y

1—-——-_- =y PO UMl 8o
s |O‘ O¢ cal-INet VOIKSTOTITRLIC :,vk
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Analysis

(Queries on ontologies and data)

RDFScape

4) Query and browse ontologies / Fattern library Map ontologies on my network

f l 1) Select an analysis type! r EZ) Load ontologies r 3) (optional) configure options
Browse mode Network Pattern definition
SPARQLQuery v Create new network Make Editable | | Get Pattern

SPQRL query

FREFIX def: <http: //www.leafbioscience.com/ontologies/test1#>
FREFIX nso: <http: //www.w3.0rg/2000/01/rdf-schema#>
FREFIX nsl: <http: //www.w3.org/2001/XMLSchema#>

FREFIX ns2: <http: //www.w3.0rg/2002/07 Jowl#>

PREFIX ns3: <http://www.w3.0rg/1999/02 /22 -rdf-syntax-ns#>
FREFIX ns4: <http://www.daml.org/2001/03 /daml+ oil#>
FREFIX n4: <http://rdfscape/network4# >

SELECT ?x Zrelation 2y 2diffX ?stadvy
WHERE { 7x def:follows 2y .
2% 4. diff 2diffx .
A nd:stav 7stadvy .
FILTER( ?diffX) .
FILTER @stdvy >0.2) }

Make Query Clear Query Select All Flot Selection Search Selection
Results
X relation v ciffx stavy
def:Peak3 def:Peak? true 0.25
def:Peak? def:Peakl true 0.29

.1*

oogica e t

324 (R

B R
101 .lA OT

BloHackathon3 gymposmm




Analysis

(Queries on ontologies and data)

Al possible relations (in the

ontology) between
!x and !y (in the a network)

Get Pattern

<http.//www w3 org/2 000/0 1/rdf-schema#>

PREFIX

FREFIX <http://www.w3.0rg/2001/XMLSchema#>

FREFIX <http://www.w3.0rg/2002/07 fowl#>

FREFIX <http://www.w3.0rg/1999/02 /22 -rdf-syntax-ns#>
FREFIX <http://www.daml.org/2001/03 /daml+ oil#>
FREFIX <http://rdfscape/network4# >

SELECT ?x Zrelation 2y 7diffX ?stadvy
WHERE { 7x def:follows 2y .
2% n4: diff 2diffx .
A nd:stav 7stadvy .
FILTER( ?diffX) .
FILTER @stdvy >0.2) }

Make Query Clear Query Select All Flot Selection Search Selection
Results
X relation v ciffx stavy
def:Peak3 def:Peak2 true 0.25
def:Peak?2 def:Peakl true 0.29

-

B~
et

ﬁwff\m"e Sprendiant, VisUali a jorant mrlys*rs—o 3io oglca Net 2ol

- s ..1:~ -*‘ | e B|oHackathon3 S)'mPOS'




Analysis

(Queries on ontologies and data)

Al possible relations (in the

ontology) between
!x and !y (in the a network)

Get Pattern

<http.//www w3 org/2 000/0 1/rdf-schema#>

PREFIX

FREFIX <http://www.w3.0rg/2001/XMLSchema#>
FREFIX <http://www.w3.0rg/2002/07 fowl#>
PREFIX <http://www.w3.0rg/ 195788

FREFIX <http: //www.daml.org/2

FREFIX <http://rdfscape/netwo

Such that ?y follows x

SELECT ?x Zrelation 2y 7diffX ?stadvy
WHERE { 7x def:follows 2y .
2% n4. diff 2diffx .
A/ néd:stdv 7stadvy .
FILTER( ?diffX) .
FILTER @stdvy >0.2) }

(inferred)

Make Query Jl Clear Query || Select All Flot Selection Search Selection
~Results
X | relation | y diffX stavy
def:Peak3 cdef:Peak? true 0.25
cdef:Peak? def:Peakl true 0.29

= o Y W o T
- al s

"‘*’ "A’hﬂré ISpre ‘iani; ‘Istalisatiof nalysrs—o Bio oglca

- -, “Lb\ d - [
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Analysis

(Queries on ontologies and data)

Al possible relations (in the

ontology) between
!x and !y (in the a network)

Get Pattern

PREFIX

[, wWww.ledlibTo - = LU N IO e =
<http://www.w3.0rg/2000/01/rdf-schema#>

FREFIX <http://www.w3.0rg/2001/XMLSchema#>
FREFIX <http: //www.w3. org/2002/07/owl#>
FPREFIX <http://www.w3.0rg/1959#

FREFIX <http: //www.daml.org/2

FREFIX <http://rdfscape/netwo

Such that ?y follows x
(inferred)

SELECT ?x 7relation 2y 2diffX ?stdvy
WHERE { ?x def:follows 2y .
2% n4: diff 2diffx .
A n4. stdv ?stdW

Make Query || CIe¥
~Results

x |
def:Peak3
cdef:Peak?

Vo TR
-y

M’_"'Aha"é SPIC] |an| IsUalISatior Anc nalySTs-o :jfe og|ca t y
2 BioHackathon3 gymposmm ——
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Analysis

nformation overlay)

O\ Selected elements in this
. p-p interaction graphs
j correspond to
“}” “controllers” in Kegg.
;{ The size of the nodes is
. proportional to the
variance in gene
expression

Atio .“""—"""’ of Biolosic:




Analysis

(Using ontologies for data analysis)

VisHiC
HOME >> DATASET ANALYSIH
HelP

DATASET: GDS1023 HEMATOPOIETIC STEM CELL ENGRAFTMENT IN
GOAT

Search for particular genes: Cluster id: 43674

Cluster score: 1.02E1
Size: 64

Domains Top Annotations

Domain Name Description p-value
. CcC GO:0005855 calcineurin complex 6.59E-6
. BP GO0:0008633 activation of pro-apoptotic gene products 1.4E-6
B MF
. KE KEGG:04210 Apoptosis 2.14E-5
RE REAC:111447 Activation of BAD and translocation to mitochondria 1.11E-4

B oM

J XY e

ale miie et

1
15 P 11h

Source:
R http://biit.cs.ut.ee/vishic/
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-8 ] = T i i n o
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Analysis

(Using ontologies for data analysis

y RDFScape El=E:

H 4) Query and browse ontologies | | Pattern library / Map ontologies on my network

[ s Matches ) T 21 cnimee ~- analysis typel | EZ) Load ontologies r 3) (optional) configure options
graph = Pattern atches !

ayGenes

" Matches [ Chart | Results

JJ x1 X2 Fattern

.. hs... def:Fakelnhibited o http: / fwww leaf ...
... ns... def:FakeActivated?2 bttt/ fwww leaf. ..
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Can generic analysis tools be brought on the Semantic Web ?
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