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Web Service

Provider

= Huge resources available

= Easy deployment

= Standardization and interoperability
= Discovering
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1™ Web Services Catalogue

Tool Details

Parent |F'airwise_GIDbaI_AIigning
Marme |AIigCDns
jin] Ium:eu—acgt.org:h:n:ll:aligcons
Aligns a set of sequences against a consensus
Description sequence.

Aligns a set of sequences against & CoNsensUs
Docummentation | sequence.

Wersion 1.0
WSDL Ihttps 1/fchirimoyo.ac.uma.es: 8444 facgtiservices /CLExeD
Author |maxgaru:ia

Author e-mail Imaxgarcia@ac.uma.es

Authority [prroze

Authority e-mail |bit|ab@uma.es

Save tool | Cancel | Delete tool

Awailable operations
Hame

AligCans

Add operation

ACtions
Execute Edit Delets

Available tool locations

Host
chirimoyo,ac.uma.es
Add tool location

Tool location type  Tool location status  Actions
GRIDCLEERVICE OrLIME

Tool narne
Operation name

Operation description

IA ligtons
IA ligCans

Parameters Definition

Iruns alignmerit

Input parameters

Index Parameter name Parameter type = Parameter data type = Parameter description

1 |Contig | Simple ﬂ | FASTA, ﬂ |C|:|nsensus Sequence Delete

2 |Comm0n Data Set | Simple j | FASTA, j |Fasta with reads of cons  Delete

3 |InitGapF'enaIty | Secondary j | Integer j |C|:|ntribute to the overall Delete [o
4 |E}<tendGapPenaIt\,r | Secondary j | Integer j |C|:|ntribute to the overall Delete [

Add Input Parameter

Output parameters

Index Parameter name

Farameter type

= Parameter data type 2

Parameter description

1 IMuItipIe alignment

|Simp|e j

| FASTA, j IMuItipIe Aligment betwee  Delete

2 |Alignment Info
Add Output Pararmeter

Did you know: You car easly change the arger of the parametars by clicking and aragaing the fidey field!

|Simp|e j

|te>d—p|ain j |Ostet5 of data alignmen  Delete

Save operation

Cancel

Type of Service | # available scope
[BioMOBY services 31 General biomedical and hioinformatics Weh services.
CLP 30 CLP for Gene Expression data.
[Mediator queries 15 Predefined quenes on Ontology search.
|R-Scr:ipts 50 Statishical treatment of data and data moning methods.

Metadata for Service Discvering: Interconnection-Standardization, invocation, etc.
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Data quality services
Graphical representations (AM, QQ, Density, RG, PP, PN, ...)
Formats supported: One channel and dual channel

* Non-specific background w
* PCR ! * mRNA preparation - Absorption . : :

amplification * Reverse I P el
* Pins transport transcription

« Probe volume * Fluorescence

» Probe fixation labelling

uuuuuuuuu

ermission

! Pre-process
to E1.|L|.01||.1\ I ° Data ﬂlllng

P Scannin e Mean/Median Centering
Hybrldlzatlon 9., Thresholding

¢ Logarithmic Transformation
e Data Normalization
e Sammon Projection

e Statistical Significance
e PC Analysis

purification

HEALTHGRID
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Analysis tools to visualizing, clustering and post-processing expression profiles

Distances

e Euclidean

e Correlation
Clustering e Absolute Correlation
e K Means e Manhattan
e Fuzzy KMeans | « Weighted
e Double Threshold Visualization
e Hierarchical e Heat Map

e Self Organizing Map (SOM)
e Batch SOM

e Fuzzy SOM

e KerDenSOM

e Fuzzy Kohonen Clustering

Post-processing

e Cluster profiles
e Projection Maps
e Cluster Silhouettes

e Hierarchical Tree Vis.

e U-Matrix
e Histograms

3178 009

e Silhouette value optimisation

e KDD, association rules

www.bitlab-es.com
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™ Life cycle of Services
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Author: maxgarcia Authority: BITLAR
In this section, a set of agglomerative hierarchical chistering methods is presented. These proc
select the two closest elements and group them to make a cluster, that, in the following, will be ta]
an unique element, Any procedure is repeated until all the elements are grouped into only one (the
node.
nnnnnnnnnnnn
mmmmm Gustersirpte)
e § fo Output Image 7roed_ivage (Sinple)
- . € A0 Vi

HClustering.2010.06.22.15-25-5 ‘
ith mimetype defines aunch Senvice SECURE
EXECUTION
Parent |Clustering

i P e @CLlENT } .
Hame IHCIusterlng S— : S INTERFACE D G”d Computlng

This is an agglomerative hierarc] e
Description method. These procedures select el
elements and group them to form a d

the following will be taken as an unig O
Docurnentation | The procedure is repeated until a1l th DISCOVERI NG
are grouped into only one (the root)

wroon [i0 o Automatic Workflow

WSDOL Ihﬁps 1ffmango.ac.uma.es: 8445 /acgt 4
1

HClustering 2010.06.22.1 5-26-4 ‘

Tool details

o Automatic interface generation

QREGISTERING
o Service metadata descriptions

_ HEALTHGRID
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Combining Data

I Reads Reads Reads

Genomic : e, Global Assembly

: Contig

TGCTTTYAC- Al GCAGTC-TTCAA-
3CAGTC-TTCAA-GGL

TTCAA

. temp_job24_
temp_job24_

Clinical I

'

. temp_job24_: TOTTCAAGH TTCAA-GGCCTGAGCCTTGGGATC -
= Common Segs Retrieval
Record 1 vemp_3ob24. o
temp_job24 TCTTOAAGH
" temp_job24_8 TGTTGAAG.
| temp_job24_9 TGTTGAAGA
- temp_job24_11 TCTTGAAGA
1 temp_job24_12 GTTGAAGH
temp_job24_13 TCTTGAAGH
- vemp_30b24_14 ToTTGAGA ommon
temp_job24_16 TCTTGAAGA
. temp_job24_! AGTTGAAGA
| S Data Set
temp_job24_19
temp_jobz4_21
| temp_Job24_
. temp_job24_: TOTTGAAGMACCTGCTTTTAC - A
temp_job24_ TGTTGAAGAALCTGCTTTTAC-AGCCTT
| temp_job24_2 GTTGAK

. temp_job24_26 TGTTGAAGH

temp_job24 27 STTGANGA]

1 temp_job24_28 TGTTGAAG

. temp_job24_ ToTToAAGY]

temp_job24_30

1 temp_3ob24731

temp_job24_32
temp_job24_33
1 temp_job24_34
temp_jobz4 35
temp_job24 36
1 temp_yob24_37
temp_job24_38

AlignCons

CTGCTTTTAC-AGCCTT}
U CTGCTTTTACTAGCCTT]
CTGATT' AGCCTTHGCAGTC-TTCAA:
ECTGCTTTCAC-AGCCTTIHCAGTC-TTCAA
CTGATTTCAC-AGCCTTHCAGTC-TTC

Common

. temp_job24_39

, ata Se
temp_job24_41

. temp_job24_42

TGTTGAAGA,

temp_0b24_43
1 e

temp_job24_44

i viewPNG SearchSNP
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U™ SNPSearch - jORCA client interface

Common sequences Retrieval IZ|
GlobalAssembly E
Author: maxgarcia Autherity: BITLAB
Author: tnaxgarcia Autherity: BITLAB runs retrieval
tuns assemmbler INPUT PARAMETERS

INPUT PARAMETERS Reads collection F45TAgm=y) ‘ E{ ‘ ‘ ' ‘ ‘ G ‘
Reads collection mAsTApmy) ‘ @L ‘ ‘ '< ‘ ‘ G: ‘ q L i

OUTPUT PARAMETERS S TS ‘ & ‘ ‘ i ‘ ‘ G ‘
Contig FASTASmple) contrAsTA Contig Info text-plain (Simple) ‘ @ ‘ ‘ i’ ‘ ‘ ﬂ ‘

ContigINFO OUTPUT PARAMETERS

Contig INfo textolzin(Sinole) @ E I'ItE r _:"] ur gri I:I cre [IE I'Iti:':l IS » " Data_Set FASTA

Grid User Name: Maxgarcia :

Grid User Passworid: sessssss

AligCons IZ| .

Grid Proxy Host:

mMoss1 man poznar

7517 SearchSNP E

Grid Proxy Port:
Author: maxgarcia Authority: BITLAB OK Cancel Author: mazgarcia Autherity: BITLAPR
runs alignment
INPUT PARAMETERS INPUT PARAMETERS
Contig FASTA{Sinple) ‘ @L ‘ ‘ i‘- ‘ ‘ ﬂ’ ‘ Multiple Alignment As7A(Simpte) ‘ & ‘ ‘ '/ ‘ ‘ ﬂ ‘
Common Data Set £asTA(Siwpie) ‘ E\ ‘ ‘ '( ‘ ‘ ﬂ ‘ ‘ Alignment Info text-plain (Simple) ‘ & ‘ ‘ '\'5 ‘ ‘ G ‘
InitGapPenalty irtegerSecordary) QE PCol integerSecandany) 505
ExtendGapPenalty irtegerSecomdary) DE PDif integerSecandany) 1 UE
OUTPUT PARAMETERS OUTPUT PARAMETERS

Wlignrment FASTA
Multiple Alignment FA5TASimale)

AlignmentIMEO
Alignment Info texdpiain(Sinple)

Uniform & automatic interfaces

I-O Interconnection

www.bitlab-es.com

SHPsIMNFO
SNPs textalzin(Sinale)

SMP=PRNG
Image #2geiSinale)

User friendly clients
Secure environment

HEALTHGRID
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SNP Search — Workflow composition

) Executed tasks
Executed tasks in jJORCA Drag a tool from the green icon to this Canvas (Tools must match )0}
(D Tool: CreateAMPIot Date: 11.Jun 2010 09:59.01 GMT Where: Chirimoyo.ac.uma.es = |
Repository: ACGT Stable Repository chitimoya.ac.uma es ﬁ
[null, D201 0 56 1 @
Status: FINISHED
(DTool: Globalassermbly Date: 23 Jur 2010 09:14:38 GMT Where: ChIFMmoV.at.uma.es =
Repository: ACGT Stable Repository chirimoyo.ac.uma.es ﬁ
[null, D201 O il temFASTA_Text.2010.05.21.16-35]
Status: FINISHED @

(@ Tool: Comman seguences Retrieval Date: 23 Jun 2010 09:16:18 GMT ‘Where: chirimoyo.ac.uma.es =
Repository: ACGT Stable Repository chirimoyo.ac.Lma.es ﬁ
[null, D201 (F ileSystemiFASTA_Text. 2010.05.31.16-35], [null, DA201 D\FileSysterntFASTA,_Text 2010.05.31.16-35] [nul . .
1,D:1201 0VF leSyste miform atafiy.bd @ .
= Workflow: Service composition
(DTool: AllgCons Date: 23 Jur 2010 09:20:56 GMT Where: chirimoyo.ac.uma.es =
Repository: ACGT Stable Repository chirimoyo.ac.uma es ﬁ

b [null, D201 DiFileSystemiFASTA_Test 2010.05.31.16-35] null DA201 DIFileSysternFASTA_Text 2010.05.31.16-35] [nul
arameters:

121wl fnull ] @
Status: FINISHED

(DTool: Alignment View Date: 23 Jun 2010 09:28:58 GMT ‘Where: chirimoyo.ac.uma.es =

Repository: ACGT Stable Repository chitimoya.ac.uma es ﬁ
[null, D01 oF TA.2010.06.03.10-27],[null, D201 D1F ile Systernifarmatafy b [ull, 200],[null 4]

Status: FINISHED @

for automatic enacment

(Tool: SearchSNP Date: 23 Jun 2010 09:24.24 GMT Where: Chirimoyo.ac.uma.es =
Repository: ACGT Stable Repository chiimoyo.ac.uma.es ﬁ

Inull DAV 0 MEil il FASTA Te \ 7 v / 7 3 \/ 7 \ N
My ACGT lf My Files ]] Metadata Reqgistration ]| Query Tool N workflow Editor || GridR Session |f Data Access |f Ontology } My Settings M How to ]

Fle v| Edt v | Tools ¥ |  Enactments ¥ |  Help
H @ 9@ @& Mm Welcome "Jane Doe'

“! workflow Area {MaxWFTest5) Properties Panel »

Services | Biomoby | My Files — o
E]HClustering A | o]
4 )K-Means rpts :
EJ-Means AffymetsicCellData : List of
text-plain
nGen : Integer
= nExp : Integer
=] HeatMap )
[_]PreProcessing DMS_Folder : String

[_JTranspose Outputs :
] Projection Methoc [ — o Gene Expression Output
) Statistical Analisy QNormalization GeneExpressionMatrix
4 IMicroarray PreProce
4 /) GE Data Normaliz o @ o
__IMaxTest1
[_IMaxTest2
__IMaxTest4
[_IMicroarrayDat|
[_IMicroarrayDat|
__IMicroarrayDat
[__IMicroarrayDat
__IMicroarrayDat
) Mncroarravod‘
__IMicroarrayDat
4 ) ONarmalization

4 ' GE Matrix Preprot
4 (~HeatMap

Description :
QNormalization process
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T C!™ SNPSEARCH — Workflow enactment

U NIVERSIDAD
Pipeline execution w

Save intermediate results

GlobalAssembly parameters :

- n
Reads collection FA57Am=y) ‘ & H ' H ﬂ ‘

Common sequences Retrieval paramaters :

AligCons parameters :

Alignment View parameters :
Multiple Alighment Sequences FASTASinale)  This input will be the output of the above tool

o o
Offsets dextalainSinale) ‘ & H ' H G ‘

NElemXrow integenSecandany) QDU.
ElemSize integer(Secandary) 45

Output parameters :

Wlignment Yiewvy
Image srage (Siwate)

Launch pipeline

Number of segs= 70

potential 3NP=s=4 ...done

Lo o o o o i o o o o o o o o oo o
Column= 3 nRes=56/70 ( 80.00%) A=0 C=0 G=46 T=10 ({ 0.00% 0.00% &82.14% 17.86%)
Column: GGG-G-TTGEGTTG-GT-G-GGGEGEGEGGEEEGGET-GEGGGEGEGEGTGEGGG-—~GG6G56-—~TGTG-T-
Column= 4 nRes=57/70 ( 51.43%) A=0 C=11 G=45 T=0 { 0.00% 19.30% 80.70% 0.00%)
Colummn: GGGE-G-CCGGCCG-GC-G-GGGEGEGEGEEGGGGEC-GEGGGEGEGEGCGEGGG--CGGGGG-—~CGCG-C-
Column= 5 nRes=58/70 ( B82.86%) A=0 C=1Z G=46 T=0 { 0.00% 20.69% 79.31% 0.00%)
Column: GGG-G-CCGGECCG-GC-G-GGGGGGGEGEGEGEC-GGEGEEEEEEECGGGEGG-—-CGGGGG--CCGCG-C-
Column= 37 nRes=63/70 | 90.00%) A=g C=4 G=0 T=53 | 9.52% £.35%  0.00% 84.13%)
Coluwn: TTTTT-CTTTTTTTTTTT-TTTTT-TTTTCTARC-AATTATTTTTTTTTTTT-TATTTTT--TTTTTTTC

W m -1 o N e O

fury
o

—
[

funy
8]
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I I la 1D Patientl Patient2
u u 200000_s_at 317.8 27
200001_at 678 726
‘ — 200002_at 1647.5 1115
200003_s_at 3981 2297
200004_at 982.3 1027
UN ’ 200005_at 461 382.8
DE 7 200006_at 1222 1298
,)z’ 200007_at 951 1394.8
/ 200008_s_at 387 361
]] 200009_at 1246.5 1163.8
! 200010_at 3175 1553.3
- - - 200011_s_at 391 825
h h h 200012_x_at 3473 2337
200013 _at 2522 1897.8
200014 _s_at 475 428
v v v won .| | Gene expr.
16_x_at 1868 1262
00017_at 1682 1322 + d
200018_at 5454.5 3058 I I l t t
200019_s_at 2435.8 1565 e a a a
200020_at 314 3%
lGender Male Male Female Male Female Female Male Female Female Female Male
hge 49 57 52 61 54 52 71 66, 52 74
Family History Cancer Cancer Cancer Unknown Cancer Cancer Unknown Cancer Cancer Unknown Cancer
Jocation Renal Medulla [Cortex Nephron Nephron Renal Medulla [Renal Medulla |Cortex Renal Medulla [Nephron Cortex Renal M4
beverity 2 1 1 3 2 2 3 4 1 3
. ariant SNP-2348|A A T T A A T A A T A
Bg Correctlon ariant SNP-2562|C c 5 c A c G c c 5 C
ariant SNP-3891 [T T T T T T c c T T c
ariant SNP-4113|G G A A A G A A G A G
GO terms __|InterPro IDs. Pat.1 Pat.2 Pat.3 Pat.4 Pat.5 Pat.6 Pat.7 Pat.8 Pat.9 Pat.10 Pat.11
G0:0003824,1 IPRO0S147,IPRODS146 2226665 at -0.321806 0.216248 0536375  -0.356016  -0.0894655  0.00102498 0.208238  -0.0714255  -0.451755 -0.26292 04
0 0 GO:0004356, IPRO0G0B2,IPRODGOS3 222812 0202284  -0.278358  -0.417992  0.118334 -2.27961 139733 -0.464161 -0.100261  -0.215401 0.191589 0.3
G EDatanormaI ization GO:0005524,1 IPRO000T3,IPRODB262 2242285 _at -0.429797  -0.0130022 102271 -0.222158 0221081  -0.290343  -0.605924  -0.0721774  0.328234  -0.160366  -0.]
GO:0016829 IPRO01344 225957 at 1.14764 0.552223 0.260031  -0.209298 0.257798 0175835 -0.0443977 0.871135 0.291432 0.359633 1.
IPRO01547,IPRO13781 224861 at -0.222963  -0.109308  -0.492854  -0.489262 0.451481 0.313038  -0.455047 -0.538378 033425 -0.462914 0.4
GO:0043169,1 IPRO0O74L,IPRO13785 224004 _at -0.5284 -1.73712 0.785261  0.0574439 -0.328043  -0.0991853 0.930249 0.378547 0.872716  -0.0770358 0.9
G0:0004332,1 IPRO00SSS 224707 _at 0.0710741 -2.15892 2.47439 1.2962 1.12293 1.91462 2.57933 2.86658 2.39217 0.5276 0.
. GO:0009572,1 IPRO0S478,IPRODS476,IPR( 224638 _at -2.12601  0.0941617 0.267413  -0.483302 0.377169 0.232026 0.779274 0.381155  -0.319561  -0.312835 0.3
CreateG EMatrlx G0:0009535,1 IPRO01344,IPROI0999 222853 at -0.22092  0.0319082 0.265628  0.0856191 -0.243858 -0.156252  -0.00742786 -0.18464  -0.293908 -0.4034
IPRO06139,IPRO0G140  223687_s_at -0.156055  -0.141488  -0.770779  0.036068 -0.137053  -0.00810592  -0.605514 0.0355932  -0.315148  -0.0872605
GO:0008465 IPRODOL73,IPROOGA24 224253 at 207067 -0.0575094 113136 -0.312433 1.74596 1.3998  0.0513603 -1.29803  -0.221016  -0.503389
GO:0047100 IPRO00L3L 222448 5 at -0.972248  -0.175185  0.0374878  -0.221862 -1.28975  -0.0984862  -0.123132 -0.969214  -0.107961  -0.664729
IPRO01128,IPRO02403  226145_s_at 0.363917  -0.0110114  -0.0463303  -0.410662 -0.944265 -0.343608  -0.534332 -0.314075 -0.15545  0.0419386

GetAnnotationsFromDBs

AssignMetadata

ExtractAssociationRules

Data View | Frequent ltem Sets | Rules|
1D Pat.1 Pat.2 Pat.3 Pat.4 Pat.5 Pat.6 Pat.7 Pat.3
Gender Male Male Female Male Female Female Male Female
Age 49 57 52 61 54 52 [71 56
Family History |Cancer Cancer Cancer Unknown Cancer Cancer Unknown Cancey
Location Renal Medulla [Cortex Mephron MNephron Renal Medulla Renal Medulla [Cortex Renal . .
Severity 7 1 1 3 A 2 3 & Assoc|at|on
[ 1) ARCO ant SMP... ||A oy T T A L) m L)
: < . antSNP... | c G 3 A C 3 C
00 Association Rules collaborative tool intswe.. | r T T T T i c ru IeS
[l Variant SMP... |G G A A A G ) A
222666_s_at |GO:0003532... |IPRO03147,... 0.
222812 s_at |GO:000435... [IPRO0OS0S3Z,...
224228 s_at |GO:000552... (IPROOOOY3,...
225957 _at G0:0016829 |IPROO1344
224861 _at IPRO01547,...

G0:0007049+0Overexpression->Cancer

HEALTHGRID
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Variant SNP-4113 [A]+Female->High Severity
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al Conclusions

Biomedical applications features:

o Huge and diverse data sets

o Distributed computational resources

o Sensible data

Deploy and use of secure Grid services in Biomedicine
Command line programs as traditional grid components

Profusion of Web Services
o Standardization

o Interconnectivity

o Discovering

Use of Web services catalogue in the Grid.
Use case

o Fast deploy of about 30 CLP

o Clinical data + SNP + gene expression — Association rules

www.bitlab-es.com o’ PARIS



