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What we are NOT

* A Search Engine
* A Pathway Tool
* An Annotated Database



What do we do ?

Disambiguate Text
Meta-analyse at concept level
Provide meta-analysed information

Support Information Based Knowledge
Discovery (especially new associations)



Ambiguity 1. Synonyms

A

swissprot

ERI

Name and origin of the protein
Protein name Annexin AS

Synonyms Annexin V
Lipocortin V
Endonexin IT
Calphobindin I
CBP-1
Placental anticoagulant protein I
PAP-I
PP4
Thromboplastin inhibitor
Vascular anticoagulant-alpha
VAC-alpha
Ancherin CII
(Gene name ANXAS or ANXS or ENX2 or PP4
From Homo sapiens (Human) [T axID: 9606]

Taxonomy Eukaryota; Metazoa, Chordata; Cramata; Vertebrata; Euteleostomi; Mammaha; Euthena;
Primates; Catarrhim; Hominidae; Homo.

Relatively straightforward: Thesaurus

* Facilitating networks of information. van Mulligen EM, Diwersy M, Schmidt M, Buurman H, Mons B
Proceedings of AMIA Symposium 2000, 868-72



Ambiguity 2: Homonyms

PSA

Prostate Specific Antigen
PSoriatic Arthritis
alpha-2,8-PolySialic Acid
PolySubstance Abuse
Picryl Sulfonic Acid
Polymeric Silicic Acid
Partial Sensory Agnosia
Poultry Science Association

Not so easy: context needed

* Distribution of information in biomedical abstracts and full-text publications, Schuemie MJ, Weeber M, Schijvenaars BJ, van Mulligen EM,

van der Eijk CC, Jelier R, Mons B, Kors JA, Bioinformatics 2004 Nov 1, 20:2597-604
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Text analysis for the following text:

If a title such as: 'Epiderniological considerations of BSE' is typed, the system is unlikely to be
able to decide whether the author meant Breast Self Examination or Bovine Spongiform
Encephalopathy. If no further context fallows, the author could be prompted to resalve the
ambiguity. However, if someone decides that he likes EBVY more than Human Herpesvirus 4, ar
she prefers CD154 aver TNFSF3, the author should not be forced to change that in the text

The following concepts from the MeshGenes 1.5UK! thesaurus have been found in this text.

Their relevance has been corrected for their occurrence in the whole document collexion (inverse
docurment frequency).

® Encephalopathy, Bovine Spongiform with relevance 1.00 and concept number
C0085209

2 based on BSE at position 38 in the text

2 based on bovine at position 178 in the text

< based on spongiform at position 183 in the text

2 based on encephalopathy. at pasition 196 in the text

m CD40 Ligand with relevance 0.79 and concept number CO167627
2 based on CD154 at position 399 in the text
< based on TNFSFS at position 410 in the text
® Breast Self-Examination with relevance 0.36 and concept number CO083105
< hased on BSE at position 58 in the text
< bhased on breast at position 151 in the text
< hased on self at position 158 in the text
< based on examination at position 163 in the text
® Herpesvirus 4, Human with relevance 0.52 and concept number CO014644
< based on EBY at position 349 in the text
< based on human at position 363 in the text
< based on herpesvirus at position 369 in the text
< based on 4 at position 381 in the text

st

| |

* Contextual annotation of web pages for interactive browsing, van Mulligen E, Diwersy M, Schijvenaars
B, Weeber M, van der Eijk CC, Jelier R, Schuemie M, Kors J, Mons B, Medinfo 2004, 11:94-8
* Which gene did you mean?, Mons B, BMC Bioinformatics 2005 Jun 7, 6:142
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Done

O O O http://bios3.mi.fgg.eur.nl - Collexis 5.0 - Administration

100 Parmeabiity
48 Ay

23
21 Rats, Wistar

21 Agad
19 Adenine Nucsotide Translocase
17 Anions

15 Sarcoplasmic Reticulum
13 Caspases
13 Oxidative Stress

12 Hypoxia

12 Mitochandria, Muscla

11 sporing

11 Collagen

11 Raperfusion Injury

11 Mitachandria, Haart

11 Myocardium

11 Doath

11 NAD

11 Antioxidants

11 Hoart

10 Reperfusion

10 Proto-Oncogene Protains o-bol2
10 Glucose8-Phosphata

10 Musca, Smooth

10 Elsctrons

10 Muscle, Skalatal

8 DNA, Mitachondrial

9 Myocardial Reperfusion Injury
8 Cydophiiins

8 Haxokinase

8 Cell Mambrane Pemmeability
8 Oxidative Phospharylation
8 Atractyloside

¢ J4A Fragmentation
# WAD+ Nudaosidase
& Myacardial Infarction
€ Therspeutics

& Prod

5 UpRegulation
5 Regulation

5 Mice

5 Treatment

5 Adaenas

5 Allopurinol

5 Cand

5 Anti

5 Oxygan Consumption
5 Mn-Suparoxde Dismutase
5

5

Hydrogen-lon Conoentration
Caliagen Type Vi

4 Mitachandrial Myopathios
4 Myocardial Diseases
4 Call Survival

The Knowlet




Creating Reference Knowlets

]

Reference
Knowlet

PSA

Prostate Specific Antigen

-
—

Reference
Knowlet

Psoriatic Arthritis



Context matching

New text

Prostate Specific Antigen

Reference
Knowlet »93 % correct in

»‘Worst Case Scenario’
»98 % overall....

Reference
Knowlet

* Thesaurus-based disambiguation of gene symbols. Schijvenaars BJ, Mons B, Weeber M, Schuemie MJ, van Mulligen EM, Wain HM, Kors JA
BMC Bioinformatics 2005 Jun 16, 6:149
*‘Word sense disambiguation in the biomedical domain: an overview. Schuemie MJ, Kors JA, Mons B, Journal of Computational Biology 2005 Jun, 12:554-65



Building an association matrix of large data sources

person organisation  Object 1 Object 2 Object 3

/ gene  disease  drug

S “. » \_\—

E— 'f_\ > 15 million Knowlets from PubMed etc.



A matrix of associative distances

16

30

28

35

20

188

15

13

meta-analysis

Hierarchical
Clustering
ACS

MDS

Etc.



Meta-analysis 1: ACS

: Groups
breastcancer
200 A A chaperones
. & glycolysis
a ¥ s * 4 X |ysosome
& A R*ﬂI'I.I'IPE + spermatogenesis
A *Ramp3
0.00 =
b1
x
- HTM45F3
LRP2
X
el X X ADRB?
x
A
x X
X
X
| || | || ||
-3.00 -2.00 -1.00 0.oo 1.00 2.00
X

* Constructing an Associative Concept Space for Literature-based Discovery, van der Eijk CC, van Mulligen EM, Kors JA, Mons B, van den Berg J

Journal of the American Society for Information Science and Technology 2004, 55(5): 436-444

*Co-occurrence based meta-analysis of scientific texts: retrieving biological relationships between genes. Jelier R, Jenster G, Dorssers LC, van der Eijk CC,
van Mulligen EM, Mons B, Kors JA Bioinformatics 2005 May 1, 21:2049-58



Meta Analysis 2: Multidimensional Scaling (MDS)

Legend

@ Chaperone

@ Chromatin Structure
Fibrous proteins

@ Function unknown

@ mRNA metabolism

™ Others

@ Ribozomal proteinz

@ Ribosome biogenesis

& Translation

> 700 proteins from the Nu'cleolus, re-annotated..........and more.....

* Paper in co-authorship with SIB and GeneBio/SwissProt in preparation by M. Scheumie and Christine Chicester.



Meta Analysis 2: Hierarchical Clustering

Tree View --- CurrentMode NODE66X --- Correlation 0.22784423828125

File Setting Find Help

10094601 | HT1E
10054571 | HT1L
10094621 |HT1G
10094611 | HT1F
10094651 | HT1X
10030251 | HT 2R
1003023| |HTEL




: 2 &
[ Load Concept List ] [ Settings ] [ GO!

Annatation | Concept pairs | Erter Concept List

[ Estended Information

Cancept names

MName

WYODA
MTF1
NFEBI2
NEFH
NCF4
MT28
MT1F
MT1E
MSCP
MTTx
MTIL
MT1G
PTx3
THNFRSF1E
THF&IPE
TLR2
TOM1
THIF1
THNFRSFEE
THED
TGF&
T14-2
5002
TGM2
TGIF
TGFEI
TRA&F
WEGF
VDR
WEL
ZMNFB
WTAP
WNT RS
UPF1
T
TREMZ
TREM1
UGCG
UCPz
T=NIF
50C53
SERFINAT
5DC4
SARS
SGMET
SERPINES
SERPINBZ
SAMSHT
RG51
RAB31
RaB13
RTPBM
RTH1
RG516
SLAMF1
SLCO441
SLCTAS
SLETAT

Feature

Casine [avg) |0.17983

Zinc
MT1S

Cadmiurm

Pratein lsoforms

MTIK

Zine Acetate

Anions

Metals, Heawy

Copper

Metallathionein &
Monocytes

MT3

Metals

Tigsues

Metallathionein 11
Chromosomes, Human, Pair 16
Carcinoma, Tranzitional Cell
Liver

PYGEL

Fidney Tubules, Prosimal
Metallathionein |

SLE3041

Argenites

Oridative Stress
Glycopharin £

Sodium Compounds

GYPA

0.005

SaveEEMatrix] [ E xit

]

271
249
191
1.80
0.55
0.46
0.40
0.36
029
n.ar
n.ar
01z
011
0.8
0.8
0.8
n.o7
0.o7
0.06
0.06
0.05
0.04
INIX]
0.0z
0.0z
0.0z

1076

0
0.00001
0.n0a0z
0.00a00
0.n0a0z
0.00641
0.00a0a
nno10z2
001663
0.00024
0.00457
ooorg
0.00000
0.00035
001381
0.00043
0.00074
0.42862
0.42633
0.00a00
0.00a0a
0.05051
0.00561
nno1za
0.00234
oooma
0.03386
0.02104
0110686

E.30137
387640
11.87100
E.57143
1.46454
184.00000
19.71430
2.24330
£.19231
357778
8.76130
5.05263
5.75000
2.44570
1.58724
11.50000
112982
1359334
1.87472
1.86767
231933
E.13333
968421
4.52453
2.34400
238961
5.52000
2.24390

Cutoff P-value [ Query Callexis
»=0.0005 % abowe FE test | 3716560
Annotation:
| Coneept eight [pFasact |'reativerisk| 3501 |
35.49 0.00Ms 5.66154 275170 T
MT1E 1777 noooz 1971430 B37E70 E %I
MT1G 168.27 nnomz 20.44440 6348590 = £5fsh iagatk,aidinds

0.60-1.64EL
3301200
233646
5.52-25.50
3314300
1121.52
20.60-1.64E0
5137570
1.21-477
2.841350
168763
3.0325.30
387660

2431330
1.27-4.73
1.25-2.02
3.8834.10
0.54-2.36
0.34-5.66
1.45-2.38
1.47-237
1.035.21
21817.30
3322820
1.98-10.40
1.81-479
0.826.47
1.681810
0.836.07




yd Affymetrix gene list extractor

Affpmetris
Source fle: |HG-U133_Plus_2.gin Browse
LLID = Affymetrin |0 g
468 200779 _at
3303 200799_at
B414 200800 = at2
10769 0000_at
230 2M427_s_at
F4541 201939_at
23362 202022_at
4783 202887 = at
BEA02 203355 = at
111320 203574 _at
9314 203622_=_at
10635 204026_=_at
5366 204033 at
2837 204146 _at
1831 204285 5 at
2805 204415 _at
3954 205047 _z_a
26471 1205239 at
9 P 208763 s_at P
Nz - 208813 _at -
o 208949 = at
1051 209230 = at
a33 209602 = at
23467 210338 5 at
R77RT 2063 _at
B4787 22500 _at
51514 212971 _at
5B 213040 = at
h4892 213075 _at
Lalatsary 213703_at2
1462 17999 = at
5577 218145 _at
218180 =_at
218585 5 at
218986_=_at
219588 = at
219961 _= at
22173 _s_at
222039 _at
222111 _at
35020 _at
Found 32 of 41 Affyrmetriv Dz

200779_at
200799 _at
200800_s_at2
01000_at
201427_s_at
201939 _at
202022_at
202887_s_at
203355_s_at
203574 _at
203622_s_at
204026_s_at
204033 _at
204146_at
204285 s _at
204415 _at
205047 _s_a
t205239_at
208763 s_at
208813_at
208949 s _at
209230 _s_at
209608_s_at
210338 _s_at
212063 _at
212501 _at
212971 _at
213040_s_at
213075 _at
213703_at2
17999 s at
218145 _at
218180_s_at
218585 s_at
218986_s_at
219588 s_at
219961_s_at
221731_x_at
222039 _at
222111_at
35820_at

Q-norm



3 TextBLAST - Microsoft Internet Explorer

File Edit ‘iew Fawvorites Tools Help ?
@Back - @ A @ @ (;j pSearch ‘\l',_/'_nlg‘Favorites @ 8' h{_!; - |_J @ ..‘5

Address |@ http: fibios3.mi.fgg.eur.nlfTextBLAST _generaltextblast.pl V| Go Links **
Google - | ~| @psearchweb - ) EhsSblocked | otoril | B Options 0

s

TextBLAST C ol”lg—;ais”a

[ Home |/ Docs [ Contact |

Please select one or more genels):

MIRAMP (Hs) Q norm
B ZWANT ¢ DWW 10 interactor (Hs)

[MIHSPAS / heat shock 70kDa protein & (Hs)

MIRADE1APT / RADS1 associated protein 1 (Hs)

Ml ACATZ / acetyl-Coenzyme A acetyltransferase 2 (acetoacetyl Coenzyme A thiolase) (Hs)
] FLI11029 (Hs)

[¥]4LDOC f aldolase C, fructoze-bisphosphate (Hs)

WICEEFE f CCAAT/enhancer binding protein (C/EBF), beta (Hs)

I TRIP13 / thyroid harmone receptar interactor 13 (Hs)

MIHSPA1A { heat shock 70kDa pratein 14 (Hs)

MIEPSEL2 / EPSE-like 2 (Hs)

MICSPG2 f chondroitin sulfate prateoglycan 2 {versican) (Hs)

[V SEPP1 / selenopratein P, plasma, 1 (Hs)

WIMTE (Hs)

W] ATF4 ¢ activating transcription factar 4 (tax-responsive enhancer element BE7) (Hs)
FLJ20035 (Hs)

IDDIT4 / DAA-damage-inducible transcript 4 (Hs)

1200619 / chromasome 20 open reading frame 19 (Hs)

INPTHR # neuronal pentraxin receptor (Hg)

[MIPLKZ J polo-like kinase 2 (Drosophila) (Hs)

M GOTT / glutamic-oxaloacetic transaminase 1, soluble (aspartate aminotransferase 13 (Hs)
LOCSEI02 (Hs)

M1 G1P3 / interferon, alpha-inducible protein (clone IF1-6-16) (Hs)

CARS /7 cysteinyl-tRMNA synthetase (Hs)

M TSC2203 / TSC22 domain family 3 (Hs)

I TRIES / tribbles homalag 3 (Drosophila) (Hs)

[MILGALS3 / lectin, galactoside-binding, soluble, 3 (galectin 3) (Hs)

[MINFIL3 / nuclear factor, interleukin 3 regulated (Hs)

WIPMAIPT / pharbol-12-myristate-13-acetate-induced protein 1 {Hs)

FIPa (Hs)

PS03 / pleckstrin and Sec? domain containing 3 (Hs)

[F1ZNFG ¢ zinc finger protein B (ChPX1) (Hs)

a  Internet




2 TextBLAST - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help

eBack - '\_) @ @ \'_h pSearch “{'\?Favorites @ @. :; - \_‘J 0 ‘ﬁ

Address @ http: ffbios3.mi.Fgg.eur.nlf TextBLAST _general/textblast.pl

v|Go Links

Google - |

PHEEAM 0 N i L e LR

PLKZ / polo-like kinase 2 (Drosophila) (He)

GOT1 / glutamic-oxaloacetic transaminase 1, soluble (aspartate
aminotransferase 1) (Hs)

LOCSE902 (Hs)

G1P3 finterferon, alpha-inducible protein {clone IFI-6-168) (Hs)
CARS / cysteinyRNA synthetase (Hs)

TSCZ203 F TSC22 domain family 3 (He)

TRIB3 / tribbles homaolog 3 (Drosophila) (Hs)

LEALS3 Y lectin, galactoside-binding, soluble, 3 (galectin 31 (Hs)
MFIL3 # nuclear factor, interleukin 3 regulated (Hs)

FMAIPT / phorbol-12-myristate-13-acetate-induced protein 1 (Hs)
P8 (Hs)

F3D3 / pleckstrin and Sec? domain containing 3 (Hs)

IMFE / zinc finger protein B (CMPXT) (Hs)

Uens

§ Dot o o S

j %Search Web = @ @55 blocked EnutoFill

E Cptions ,

Genomic Instability

Seguence Deletion
Chromosomal Instability
Meoplasm Metastasis
Glucase Intalerance

Cell Transformation, Meaplastic
Colonic Meoplasms
Meoplasm Invasiveness
AnoKia

Inflammation

Ingulin Resistance

Diahetes Mellitus, Type 2
Adenocarcinoma
Meowascularization, Pathologic
Cwarnutrition

Carcinoma

Meoplasms

Mastacytoma

Lung Meoplasms

Liver Meaplasms, Experimental
OkA Damage

Carcinoma, Hepatocellular
Hyperinsulinism
Translocation, Genetic
Crvarian Meoplasms

Hypoxia and p53 in the Cardiov
P38 MAPK Signaling Pathway
Chaperones modulate interferon Signaling Pathsy

0.64 AT Signaling Pathray
0.549 MARPKinase Signaling Pathway
0.54 Hypoxia-Inducible Factar in the Cardiovascular System
0.50 Low-density lipoprotein (LOL) pathway during atherogenesis
0.48 Malate-asparate shuttle
0.46 Dendritic cells in regulating TH1 and THZ Development
0.46 FTEM dependent cell cycle arrest and apoptosis
045 Mechanism of Gene Regulation by Peroxisome Proliferators via PPARaalpha)
. 2 043 Stress Induction of HSP Regulation
043 Ghycalysis Pathway
043 Ceall Cyele: G2 Checkpoint
0.40 Cwerview of telomerase protein component gene hTert Transcriptional Regulation
0.37 na3 Signaling Pathway
0.37 Hurman Cytormegalovirus and Map Kinase Pathways
0.37 Inhihition of Cellular Proliferation by Gleevec
0.35 Yisceral Fat Deposits and the Metabalic Syndrome
N34 Frk1rErk? Mank Sinnalindg nathwas: b
a & Internet




ACS Viewer GSK60K.acs

File Export Help
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Carcinama, Hepatocellular
W Hemostatics

SIAT7

C-Reactive Protein
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But..... journal editors who publish scientific studies and grant institutions that fund them
very often see less value in efforts to build and analyze scientific databases than in old-

fashioned experiments



