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Too much to read: major trends foreseen:

 From Reading to Consulting

 From Reading to Meta Analysis

 From Writing to Knowledge Representations



Future (hope)

PLEASE !

Writing =
ambiguity

Papyrust



What Is needed

Disambiguate Text and tag/link concepts
Meta-analyse information at concept level
Provide meta-analysed information

Support Information Based Knowledge
Discovery (especially new associations)



Research

META-ANALYSIS

<HO} Voo eI MM 2
SOIme I e,




Word Based is NOT good enough

TERM Pubmed ScholarGoogle Concept Based
Bovine Spongiform E 2073 5,640 1673
Mad cow disease 1676 3,160 1682
CD154 2479 4,390 2812
CD40L 2771 20,800 2849
TNFSF5 2273 116 2751
EBV 12357 80,500 8154
Epstein Barr virus 20761 99,000 8154
Human Herpes virus 4 15025 78,400 8154




Tag-As-You-Type, Tag-As-You-Like

£ Thesaurus Enricher

_[5x]
GEHEfa'lThesaurusI X i X X i i X ) i -
O e Phase 1 evaluation of 3 highly immunogenic prime-boost regimens, including a 12-month reboosting
Sever |mios3 mifgg.eurniiBioSemantics || [lvaccination, for malaria vaccination in Gambian men.

User nama IEarendMnns -

Fullname: [Barend Wons Successful vaccination against intracellular pathogens, including -stage Plasmodium falciparum, will
require induction of strong antigen-specific responses. M The multiple epitope (ME)-
thrombospondin-related adhesion protein (TRAP) construct includes (+) and (+) T cell epitopes
from pre- P.falciparum antigens fused in-frame to the entire pre- antigen TRAP. Three

carriers for this construct--plasmid DNA and 2 recombinant nonreplicating poxviruses (modified vaccinia
virus Ankara [MVA] and fowlpox strain 9 [FP9])--were administered at 3-week intervals in a heterclogous

,::Jf; e prime-boost combination to 29 Gambian men aged MM 18-45 years. Doses of DNA ME-TRAP, MVA ME-
Leader  [Barend Mors TRAP, and FP9 ME-TRAP were 2 mg and 1.5x10(8) and 1x10(8) plague-forming units, respectively. DNA
Thesaurus: [UMLE2003AC ME-TRAP was injected intramuscularly; MVA ME-TRAP and FP9 ME-TRAP were injected intradermally.
Besenptan proyect wo mnch he aztault | Thare were no clinically relevant laboratory abnormalities and no severe or serious adverse events related to
’:“ utsstng nalecis concepts. vaccination. DNA/MVA and FP9/MVA regimens were the most potent inducers of circulating effector
seen HE to date HE in Twelve months after the final vaccination, a single booster
vaccination expanded the effector pool to a similar or higher magnitude than that after the primary

vaccinations. These results highlight optimized combination regimens with general relevance to the
development of vaccines targeting intracellular pathogens.

Ll

Font size: |25 Concept information I nggndl

Apply thrombospondin-related adhesive protein

TRAP, a malaria antigen

Associated semantic types
Irmunologic Faclor
Ahiologically active substance whose activities affect or play a role in the functioning of the immune systerm

rLeader action:

Release thesaurus |

rDocument
Document: fg_pogst regimens, including a 12-.txt -




A Ambiguity 1 Synonyms

swissprot

EBI

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
PAP1
PP4
Thromboplastin inhibitor
Vascular anticoagulant-alpha
VAC-alpha
Anchorin CII
(Jene name ANXAS or ANXS or ENX2 or PP4
From Homo sapiens (Human) [TaxID: 9606]

Taxonomy Eukaryota;, Metazoa, Chordata; Craniata; Vertebrata; Euteleostomi; Mammaha; Eutheria;
Primates; Catarrhim; Homimdae; Homo.

Relatively straighttforward: 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

S0 ¢ {“__, PSA
Ay \?J," z/ Prostate Specific Antigen
B S 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



PRESENT

But...we have nomenclature committees now......

SAP1, HBD-2, DEFB-2, DEFB102, DEFB2

SAP1

SAP1, GLBA



PRESENT

Junk ?

e 3 - .

292 genes > 1 million papers
115 genes have a homonym problem (40 96)

 Dbp
— D site albumin promoter binding protein
— PubMed: 1015 hits, including <diastolic blood pressure>

— After disambiguation: 124 relevant hits

e Prp
— proliferin related protein
— 2971 hits <platelet rich plasma>, <prion protein>
— Relevant hits: 7

e After disambiquation: 60.000 papers ( << 10 % is relevant)




PRESENT

Fingerprints (CFP’s)

=5

Fingerprint Modifier €

GMLY

Tubarculosis

@
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Rifampin
Forecasting

HIV Infections

619881 0.99

C92992 0.67 CONSC id tEd knOW|6dge
\ C02002 0.66 '
C99229 0.44
C00392 0.33

Disease Progression

Apoptosis
HIV-1

93939 0.21
\ /

i o e
o Save this Fingerprint
Add concept: o Add il :
oAl0  ©ANS50  oReset nSearch .
RS R R SRR R .




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

=101.x|

File Edit View Go Bookmarks Tools  Help ﬂ

100 Parmeabilty
48 Apoptosis

Aged
19 Adanine Nucleotide Transocase
17 Aniona
17 Call Death
15 lschomia
15 Calls
15 Samoplasmic Raticulum
13 Caspases
13 Ondative Strasa
12 Dise

Text analysis for the following text:

If & title such as: 'Epidemiological 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 EBY maore than Human Herpesvirus 4, ar
she prefars CD154 aver TNFSF3, the authaor should nat be forced to change that in the text

11 Antioxidants
Heart

The following concepts from the WMeshGenes 1.5k thesaurus have been found in this text.

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

® Encephalopathy, Bovine Spongiform with relevance 1.00 and concept number
Co085209

< based on BSE at position 38 in the text
2 based on bovine at position 178 in the text
2 based on spongiform at position 183 in the text
< based on encephalopathy. at pasition 196 in the text
® CD40 Ligand with relevance 0.79 and concept number CO167627
< based on CD154 at position 399 in the text £ Toamar
< based on TNFSFS at position 410 in the text =
® Breast Self-Examination with relevance 0.56 and concept number CO085105
< based on BSE at position 58 in the text
< based on breast at position 1571 in the text I 4 Meroeoopy,
o hased on self at position 158 in the text P4 e
< based on examination at position 163 in the text
® Herpesvirus 4, Human with relevance 0.52 and concept number CO014644
based on EBVY 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

-
| | 9

» 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

o]

Lol - i+ ]

The Knowlet



Creating Reference Knowlets

o

Reference
Knowlet

PSA

Prostate Specific Antigen

Psoriatic Arthritis

Reference
Knowlet



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

> 15 million Knowlets from PubMed etc.




Basic methodology:Concept Tagging, creation and systematic aggregation of Knowlets

Collection Knowlets ( category, pathway, Micro-array-gene-set ) -' i

Text Knowlet

Text (free or structured)



A matrix of associative distances

1
)

C” 016 | 1

)

C” 0.30 | 0.03 | 1

e )

C” 028 | 0.35 | 0.20 | 1
wa' |0188|0.004| 015 | 0.13 | 1

meta-analysis

Hierarchical
Clustering
ACS

MDS

Etc.



Meta-analysis 1. ACS

Groups
breastcancer
2.00 = ¥ N A chaperanes
A glycolysis
- X |yzosome
F RAMP? spermatogenesis
X
Fy *Ramp3
0.00=
~ X
- KTM45F3
LRPZ
X
Selil X X 31 ADRB2
X
A
» x
X
X
] 1 ] ] 1
-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: Hierarchical Clustering

Tree View --- CurrentNode NODEE6X --- Correlation 0.22784423828125

File Setting Find Help

AT

=

)

SERPINE:
THED

FROCE

10034601 | HT1E
10094671 | HT1L
10094621 |HT1G
10094611 | HT1F
100846381 | HT1X
10030251 | HT 28
1003023| |HTEL




1

; 2 3
[Load ConceptList | [ Setfings | [ GOl |

Annotation toncept pairs || Enter Concepf List |

[ Estended Information

Concept names

Mame

MO0
MTF1
MFKEIA
MEFH
MCF4
MT 24,
MT1F
MT1E
MSCP
MT 1
MTIL
MT1G
PT#3
THFRSF1B
THFAIPE
TLR2Z2
TOM1
THIF1
THFRSFEB
THED
TGFA
T14-2
sap2
TGEM2
TGIF
TGFEI
TR&F
VEGF
YDR
WCL
ZNFE
WTAP
WM TR
UPF1
TxN
TREMZ
TREM1
UGCG
ucpz2
THMIP
SOCsz
SERPINAT
SDC4
SARS
SGMET
SERFIMBS
SERFINE2
SaMSMH1
RGS1
RaB3
RAB13
RTPaM
RTH1
RGS1E
SLAMF1
SLCO4A1
SLC7A8
| sLera?

Feature

Cosine [avg) |0.17985

Random (p]

[>=0.0005

Annotation;

Concept

MT1E
MT1G

[SaveCCMativ | [ Ewt |
Cutaff Pyalug 01005 [ Duery Collesiz
% ahove FE test |37 16860
1 Weight | p F-exact -|"relative risk'|.95°/°EI ‘
3549 0.00015 566154 27811.70
17.77 n.ooonz 1871430 5137570
15.27 000012 2044440 B.34-E5.90

10.76

Zinc

MT1S 271
Cadmiurn 243
Pratein lsoforms 191
MTTE 1.80
Zinc Acetate 0.55
Ariong 0.46
Metalz, Heavy 0.40
Copper 0.36
Metallothionein & 029
Monocytes 0.27
MT3 027
Metals 01z
Tiszues 011
Metallothicnein 1| 0.0
Chramosomes, Human, Pair 16 n.os
Carcinoma, Tranzitional Cel n.os
Liver 0.ov
PYGL 0oy
Kidney Tubules, Prosimal 0.08
Metallothionein | 0.06
SLE3041 005
Arzenites 004
Ovidative Stress 0oz
Glycophorin & 0.0z
Sodium Compounds 0.0z
GYPA 0.0z

0
0.00001
0.00002
0.00000
0.00002
0.00641
0.00000
0.00102
0.01663
0.00024
0.00457
0.0017g
0.00000
0.00035
001381
0.00043
0.00074
0.42862
0.42633
0.00000
0.00000
0.05051
0.00561
Qo029
0.00234
0.00ma
0.09386
0.02104
011068

B.30137
3.87640
1187100
B.57143
1.46454
164.00000
19.71430
2.24390
519231
357778
876190
505263
5. 75000
2.44370
1.56724
11.50000
1.12962
1.39394
1.67472
1.86767
231933
513333
968421
452459
2.94400
2.38961
552000
2.24390

L60-1.64E1
33041200
233646
5.52-25.50
331300
1.121.52
20.60-1.64ED
5.13-75.70
1.21-477
28413580
1.68-7.63
3.03-25.30
387660
2431330
1.27-473
1.25-2.02
3.88-34.10
0.54-2.36
0.34-5.66
1.48-2.38
1.47-237
1.03-5.21
21817.30
3322820
1.93-10.40
1.81-473
0.88-6.47
1.68-18.10
0.83-6.07

s s - Cosramiods WK 44X - Corrwlation 0,77 /844710701 13
M Savy Ped belp




f i Affymetrix pene list extractor

Affurnetrix
S urce file: |HG-U133_Plus_2 gin e
LLID % Affyretrix D
463 200779_at
3303 200799 _at
E414 200800_s_at2
10763 0000_at
230 20427 _=_at
54541 201939_at
23362 202022 _at
4783 202887 _s_at
BEA02 203355 s at
11130 203574 _at
9149 203622 = at
10625 204026 = at
b36E 204033_at
2837 204146 _at
1831 204285_=_at
2805 204415 _at
3958 208047 = a
26471 1205239 at
9 P 208763 _=_at P
anz - 208813_at -
a5 208949 = at
1051 209230_s_at
233 209608_s_at
23467 210338_=_at
5F7E1 212063 _at
G477 212501_at
51514 212971 _at
BRE0T 213040_s_at
R4852 213075 _at
55857 213703_at2
1462 17999 = at
larr 218145_at
218180_=_at
218585_=_at
218986_=_at
219588 s_at
219967 _s_at
2M731_e_at
222039_at
222111 _at
30820_at
Found 32 af 41 Affurnetrix 1D

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



| TextBLAST - Microsoft Internet Explorer

@Back - @ - @ @ th /‘:‘ Search *Favorites @

2-eB-LJ@H3

address |@ http: ffbios3.mi.fgg. eur. nlf TextBLAST _gener alftextblast . pl

;! &% Search web - @ {0 55 blacked 43 Autarl EOptions V.

TextBLAST

powered by

Collexis’

Home Docs | Contact

Please select one or more gene(s):

FIRAMP (Hs)

I ZWINT # 10 interactor (Hs)

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

MIRADE1APT £ RADET associated protein 1 (Hs)

[MlACATZ f acetyl-Coenzyme A acetyltransferase 2 (acetoacetyl Coenzyme A thiolase) (Hs)
WIFLI11029 (Hs)

MALDOC f aldolase C, fructose-bisphosphate (Hs)

WICEBFE f CCAAT/enhancer binding pratein (C/EBP), beta (Hs)
I TRIP13 / thyraid harmone receptar interactor 13 (Hs)
MIHSPA1A / heat shock 70kDa pratein 14 (Hs)

MIEPSEL2 / EPSE-like 2 (Hs)

MICERG2 f chandraitin sulfate proteaglycan 2 (versican) (Hs)
[“1SEPP1 / selenopratein P, plasma, 1 (He)

FIMTE (Hs)

] ATF4 ¢ activating transcription factor 4 (tax-responsive enhancer elemant BE7) (Hs)
FLJ20035 (Hs)

F1DDIT4 / DMNA-damage-inducible transcript 4 (Hs)

[ C200rf19 / chromasome 20 open reading frame 19 (Hs)
[FIMPTXR / neuronal pentraxin receptar (Hs)

MIPLK2 / polo-like kinase 2 (Drosophila) (He)

W GOT1 / glutamic-oxaloacetic transaminase 1, soluble (aspartate aminotransferase 13 (Hs)
LOCARS02 (Hs)

1 G1P3 / interferan, alpha-inducible protein (clone IFHE-16) (Hs)
MICARS / cysteinyHRMA synthetase (Hs)

M TSC2203  TSC22 domain family 3 (Hs)

[ITRIES / tribbles homalog 3 (Drasaphila) (Hs)

[MILGALS3 / lectin, galactoside-binding, soluble, 3 (galectin 3} (Hs)
WINFIL3 / nuclear factor, interleukin 3 regulated (Hs)

FIPMAIPT / pharbol-12-myristate-13-acetate-induced protein 1 (Hs)
FIPa (Hs)

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

A1 ZMFE £ zine finger protein B (CMPR1) (Hs)

Q-norm

° Internet




| TextBLAST - Microsoft Internet Explorer

File

Edit  Wiew Favorites Tools  Help

@Back - \“/l B @ ih /":)Search *Favorites @ L:j- L__;F ». |_J g E ‘3

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

Google - |

L TR R M 3 ol R . [kt g e 138 b 0

FLKZ / polo-like kinase 2 (Drosophila) (Hs)

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)

TSC2203 / TSC22 domain family 3 (Hs)

TRIE3 / tribbles homalog 3 (Drosophila) (He)

LEALSS / lectin, galactoside-binding, soluble, 3 (galectin 3) (Hs)
MFIL3 / nuclear factor, interleukin 3 regulated (Hs)

PMAIPT / phorbol-12-myristate-13-acetate-induced protein 1 (Hs)
Pa (Hs)

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

INFE / zinc finger protein B (CMPX1) (Hs)

_v_! &Search Web - @ @55 blocked i

e options

Genomic Instability

Seqguence Deletion
Chromosamal Instability
Meoplasm Metastasis
Glucose Intolerance

Cell Transformation, Meoplastic
Colonic Meoplasms
Meoplasm Invasiveness
Anoxia

Inflammation

Insulin Resistance

Diabetas Mellitus, Type 2
Adenocarcinoma
Meovascularization, Pathologic
Owernutrition

Carcinoma

Meoplasms

Mastocytoma

Lung Meoplasms

Liver Meoplasms, Expetimental
CibA Damage

Carcinoma, Hepatocellular
Hyperinsulinism
Translacation, Genetic
Ovatian Meoplasms

Hypoxia and ps3 in the Cardiowa
P38 MARK Signaling Pathay
Chaperones modulate interferon Signaling Pathway

AKT Signaling Pathway

mMAFKinase Signaling Pathway

Hypoxia-Inducible Factor in the Cardiovascular System

Low-density lipopratein (LDL) pathweay during atherogenesis

Malate-aspartate shuttle

Diendritic cells in regulating TH1 and TH2 Development

PTEM dependent cell cycle arrest and apoptasis

Mechanism of Gene Regulation by Peroxisome Proliferators via PPARa(alpha)

Stress Induction of HSP Regulation

Glycolysis Pathuray

Cell Cycle: G2IM Checkpoint

Cverview of telomerase protein component gene hTert Transcriptional Regulation

pa3 Signaling Pathweay

Human Cytamedalovirus and Map Kinase Pathways

Inhibition of Cellular Proliferation by Gleevec

Vizceral Fat Deposits and the Metabalic Syndrome

Frk1iErk? Mank Sidnaling nathea o

° Internet




< ACS Viewer GSK60K.acs

File Export Help

= B  Zoomtoft Select Center |Zoom|

Concepts | Semartic types |

Metwark view

ACS information |

Database: |Locu3Link *|

D102, . | sin2esis 0938 [ |

Mot founct | 34; 51608; 54434; 6515; 10938 |

-

A2M
A0
AMPER
ATP2C1
C3
CCL2
CCL3
CCRT
CcD1C
C01D
CO36
CD3
Chk
CTSL
CHCL2
CTR
GETON
HLA-DMA

L (0]

| List [ SE&FCh_I Internet databases |

Seeds | viewer |
Selected seed concepts (45)

Physiology
Phosphorylation
Lymphocyte Transformation

Cell Cycle

A2M

Anatomy

T-Lymphocytes
Macrophages
Fibroblasts
Monocytes
Neutrophils

Anatomy

T-Lymphocytes
Dendritic Cells

Monocytes
Lymph Nodes

Blood Platelets

MBS1

Physiology

Immunity, Natural

Antigen Presentation

Genetic Predisposition to

Disease
cTsL Fibrinolysis

ADM

CHCL2 I
OTR

mee2
|

G5TO1
|

GSTON
HLA&-DhA,

Legend I Cisplay options | Concept information " Associstion information | Distance Connecting paths " Selection | Projectioni

HLA-DME
IL14

IL1E
IL1RM
IR0

—

[::l Unidefired - Devices [:] Ohjects
. Activities & Behaviors . Dizorders . Ocoupsations
. Anatomy . Genes & Molecular Sequences I:j Organizations
' Cheticalz & Drugs D Geographic Areas D Phenomens
@ Concepts & ldeas - Living Beings . Physiology

| ) Procedures
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File:

G | Zoom ko fit

Select Center Zoom |Animate projection| Shop projection  Corrected projection stress: 0.5918260238208451

Viewer |

Explorer | Distances "1996" | Szed concepts
Fram To Distance

Panax Panax 0|~
Panax Cytokines 188/ =
Panax Cardiovascular Diseases 183
Panax Peptide Y 192
Panax _-Reactive Protein 232
Panax Breast Feeding i
Panax Breast Cancet 7z
Panax Erain 7z
Panax Metabalic Syndrone ¥ 200
Panax Wariation (Genetics) 203
Panax Asthma 233
Panax Stress ]
Panax Spectrumn Analysis, M., 156
Panax Prostate Cancer 235
Panax Srnioking 234
Panax Schizophrenia 218
Panax Cancer of Pancreas 24z
Panax Prostatic Meoplasms 233
Panax Pregnancy 228
Panax Leptin 177
Panax Obesity 199
Panax Sexual Abuse 231
Panax Mental Retardation 230
Panax Macrophages 46
Panax Lipoproteins, LDL Cho,.., 135
Panax Lipoproteins, HOL Ch... 137
Panax Lipids 54
Panax Interleukin-g 172
Panax Insulin Resistance 159
Panax Insulin 164
Panax Inflammation 192
Dz Adin 13 1CE [

1996
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] aAge Disfr

} Mental Retardation
enia

Sexual Ahuse

) Breast Feeding
BRI o0 DS
|

Emoking.
Egpcatiofs
Prostate Cancer ]
|
Pregnancy
Cancer of Pancreas
Carcinoma, Hepatocellulgr Breast Cancer LIMPE
%I.E‘«T? ] o u

[ ] CartHypprtansiahsease

C-Reactive Protein

Hemostatics e

Inflammation

Cytokines
Interle&in—ﬁ
|
KRTHA&ZE
o

Mitric-CO=ide Synthase
Macrophag%
|
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[ ] Ehently Metgbolism
InsulinﬁeSistance
. Dictill
= Lipids M~ Eating
] Ins |
Stress n
Adipose Tissue
Hormones
Leptin
adipELytes
[ ] GGH
|
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|
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File:

G | Zoom ko fit

Select Center Zoom |Animate projection| Shop projection  Corrected prajection stress: 0.5914647531556538

Explarer Distances "1997" | Seed concepts Viewwer |
Fram Ta Distance
Panax Fanax 0|~ 1 9 9 7
Panax Cykokines 198/ =
Panax Cardiovascular Diseases 246
Panax Peptide 233
Panax C-Reactive Protein 240
Panax Breast Feeding 254
Panax Breast Cancer 253
Panax Eirain 75
Panax Metabolic Syndrome % 207
Panax Wariation {Genetics) 241
Panax Asthma 238
Panax Stress 194
Panax Spectrum Analysis, M., 244
Panax Prostate Cancer 253
Panax Srnoking 243
Panax Schizophrenia 195
Panax Cancer of Pancreas 255
Panax Prostatic Neoplasms 253
Panax Pregnancy 250
Panax Leptin 205
Panax Cbesity 230
Panax Sexual nbuse 248 KRTHA3ER
Panax Mental Retardation 254 ]
Panax Macrophages 180
Panax Lipoproteins, LDL Cho.,., 241
Panax Lipoproteins, HOL Ch... 236
Panax Lipids 218
Panax Inkerleukin-G 199
Panax Insulin Resistance 208
Panax Insulin 223
Panax Inflammation 172
Dz Audir F, N} [
[}

. o Mental Retardation
Prostatic Meoplasis,

) . n Asthma Sexual Abuse
Schizophrenia
|
Proshsbp i Tes ;
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The Million Minds Approach

Semantic Tag_glng (distributed and central)
« Tag-as-you-Type/Like

Proposals-Projects (NIH, Wellcome Trust as environment)
Manuscripts-Papers (BMC, Plos, SciELO as test environment)

 Retrospective Tagging

e Text (PubMed, projects, patents, open access journals, own papers!)

« Data base records (SwissProt, EntrezGene, GO, OMIM, BIND)
e Thesaurus Enrichment (with wikipedia, U-Wiktionary)
. SemantIC I|nk|ng at COncept Ievel (All tagged resources)
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The cycle of computer-assisted distributed annotation
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