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Understanding
Complex Biological Systems

~ 18 Mio Papers

~2 Peta Byte
(2001)

Metabolites

elmholtzZentrum miinchen

topic maps 2008
erman Research Center for Environmental Health

[0)[0]0)Y,

LITTITTEVRYIL

“ ) ;
Torl
> (:}—{*]
el 3
T _ooP )

) \ "  coe
EXR
D | @

5

-~ Associations .

.'."‘ A

i
1 & ote

. : .

# m-]g i ay | e —

elmholtzZentrum miinchen

topic maps 2008
erman Research Center for Environmental Health




Questions

Describing bidirectional associations ?
Describing and merging different knowledge domains ?
Ontologies for semantic structuring ?
- Semantic structures from free text ?
Knowledge representation from distributed resources ?
=> Topic Maps
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The Simple Reason

Madama
Butterfly
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Bidirectional Association to Understand
Extended Functional Context
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Merging Knowledge
Different Domains

Structural Model
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Associated Knowledge in Free Text

SR The expression ar_l be’activated rapidly by ethylene
0 nd can be activated synergistically by both hormones.

K

Topic Map _c

activates
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REBIMET
> Relation Extraction from Biomedical Texts

entity A

synonyms y [$pret_i;cate
= | t@ zr'b E——— entity B
| = : semantic

| it
REBIMET | o
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Entity Recognition

... of pathogen response genes that prevent discase progres-

and can be
5. In addition, both

Entity Recognition (ER)
Sentence Parsing

s that prevent disease progres-
an be activated rapidly by
i can be activated synergistical-
|yhybnlhh mVomEs. In addition, both signaling ...

Identification of relevant biological entities:

» Based on synonym lists created from terms in
taxonomies, gene names,

> Realized with Apaches Lucene
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Information Extraction with Semantic Role
Labeling and Cooeccurrence

The expression of ERF1 can be activated rapidly by ethylene and jasmonate and can be activated
synergystically by both hormones.

1. Semantic Role Labeling:

.1 The expression of ERFI] [, can]be [ __ activated ] , rapidly] [ by ethylene
and fasmonate| and can be activated synergystically by both hurmoncs

1.1 PAS structure for
verb a)

1.2 PAS structure for , The & \;m ssion of ERF1| can be activated rapidly by ethylene and jasmonate and |
verb b) be [, activated ] [, synergystically] [, by both hormones

2. Information Extraction:

P EelE cooceurs with _——
jasmonate ) =——————% (ERF

activales
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Simplified TM Representation

> Generation of Topic Map fragments
> Connection to evidence in text by reification

metabolite jusmonalc aclivates [;'RF’

association
Jjasmonate

||:] topic [l association 4 subject indic. ret‘.]
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How To Generate the Topic Maps ?

> Problems with generation of one large TM
« Very large data collections (storage problems)
» Distributed
» Update problems
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Large Scale Integration and
Knowledge Representation

Distributed access system

L)
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GeKnowME

(Generic Knewledge Modeling Environment)

> Extension of our n-Tier
J2EE based component T | esoniaton
and service oriented h
architecture : ! Semantic
(EJBs and Web Services) Tt

SRR | [ e ) | -~

syntactic compoenents ..

Integration
Tier

> .. and one semantic Tiexr

Enterprise
Information System
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Concept:

>Independent semantic layer on top of arbitrary data sources

Semantic level

M Semantic
manager
(merging,
fragments)

) ”
\ Resource

manager

Configuration /
Integration level
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> Resource:

» Aware of mapping
between topic / association
types and methods
from data source

> Handler:
o Proxy
» Manages connections o Pedamianasouree
» Execute query methods e '
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Syntax Tier — Topic Types

de.mips.pedanttm.tm topictypes

> Conyerts resource
specific format TopkType

Annibstes

into TM fragments ar : g

#hegicType : Tapic

#imPragamant - TopicMap s<intedacazs

May access Sinsiances : AeayLint Topies e
multiple resources T i

e Tap ap Gperatas
(handled by, iy T Rt
# ini{ confipfie - Document ) - void
Resource Manager) S ST

!
[l
'l

GenomTepieType
Arbaes
Optraross
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de.mips pedanttm tmasstype
Conyerts resource pr—

specific format PR

IAssociationType

into TM fragments Sl — =

#raleh,: Topic Opersnoas
®rslaB : Topic + getinatancesdiog | - Document

May access L SRR
multiple resources ’wuo:;--g;‘:
(handled by ek D) v
Resource Manager)
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Semantic Tier

> Responsible for
. fragment generation
o Merging

> No programming required (only configuration)

Configuration

wontarfacery

HNode

Amiases

Cperatons
pachage getknowledgeDomains{ |

Pt Stang getCoe TopicMap] String
pobiic Stang0 ]

=
privaty Siring name
private Tope: TypaRemate implemantation

Operitoes

7

Pt Strngl0. "]

Domain

pubic String Stang
public wa“ME"S oarchi Siring,

by

public Serng gatbama| |
public Edge getEdge( Stnng name )
public Heda gatNodal Sting nanse )
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Edge

amoues
peovats AsnocushonTypeilamaty imlamestston
pewate String name

topic maps 2008

GeKnowME: Integration; of
PEDANT, SIMAP, NCBI data, NCBI PubMed

PEDANT 3 ~ 600 GB

» contains 450 genomes each stored in a single MySQL database
» ho possibilities for simultaneous cross genome comparison

SIMAP ~ 540 GB compressed

» contains over 7 Mio. unique protein seguences and their similarities

NCBI

» Taxonomy information (some thousands)

Textmining from PubMed

« 16 Mio. abstracts, 65 Mio Hits, 15 Mio. Sentences, 13 Mio. PAS

structures

Integration of these data on the fly

Semantic linking of PEDANT databases with SIMAP. and NCBI

Taxonemy.
No redundant data
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Screenshot Portal

Ceding Sequence gi_19115202

> PSI based merging
of textmining mode| [

(4l (o]

with genome mode| [ S——=—r= | g

Mutation in the 5 aheenativedy Spliced region of the
KHPUATR-K et cau: 3 ChudIEr-LOWE SIRONOME.

G || Cnst |
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Proudly we went to
the bench bielogists
and
succesfully: ...

... we failed
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Why ?

> I youi can‘t transport within 5 seconds your
message you'‘re gone
(independent of the quality of the content)

> In our specific case the context will not be
clear by providing just text with hyperlinks
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Protein Protein Complex
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Context From
\Web Based Graphical Interface

* GranawME

Disenta DREICH ATAXIA 1; FRDA
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Conclusion

> Can we explain the complexity of life ?

> However:
« TMs help us to model and associate information ...
e ... Inaway we WANT and NEED

« We can utilize existing and open technologies to work
with them

« Topic Maps are suited to represent even some 100
millions of topics / associations

> Topic Maps will helpius to understand at least
the next level ofi complexity.
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A Final One:
Do It for the user, not the technology.

” year |I sentence

=
L,'_l 1998 Wine was the main source of alcohol, representing 67% of total alcohol intake in bath genders,

In Italy, wine was an important source of several fuding iran and rib

Multiple regression analyses were run where systolic and diastolic blood pressures were considered as separate
dependent varisbles with the following independent variables: age, body mass index, physical activity, alcohol
and coffes smioking, &d | level; considered as continuous or categorical variables. eighty
~eight per cent of all patients showed a moderate-low alcohol intake (1-50 g/day); wine was the preferred
baverags.

AIMS: Wine is the product of complex interactions between yeasts and bacteria in grape must.

although wine is the most popular beverage for all the women examined, it is significantly more often
mentioned by women over 35 years, followed by aperitifs, beer and hard liquors.

Chronic alcoholic gastritis is a very important social problem in the Health District of Arezzo, which covers an
area where wine is an integral part of the diet.
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