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�� BiomedicalBiomedical termterm variantsvariants ((orthographicorthographic, , semanticsemantic, , 

geographicalgeographical, , ……))
�� betterbetter informationinformation retrievalretrieval

�� TerminologicalTerminological verbsverbs and and theirtheir combinatorialcombinatorial propertiesproperties
((subcategorizationsubcategorization framesframes and and predicatepredicate--argumentargument structurestructure))

�� betterbetter informationinformation extractionextraction and and questionquestion answeringanswering

�� Word Word derivationsderivations
�� toto reachreach similarsimilar meaningmeaning expressedexpressed in in differentdifferent waysways (e.g. (e.g. 

activationactivation vsvs activateactivate))
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Existing repositories

MEDLINE
BioLexiconBioLexicon

chemical compounds, species names, disease, enzymes

Subclustering of 
term variants

genes/proteins

IncrementalIncremental populationpopulation processprocess

Named Entity
Recognition

Term Mapping by
Normalisation

new genes/proteins names

Manual curation Verbs, nouns, adjs, advs (variants, 
inflected forms, derivative relations, ...)

Linguistic pre-processing
Subcat extraction

Manual annotation of a 
bio-event corpus Bio-event extraction

Syn-sem
linking

BL Population ToolKit
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20VBZactactsverb_mod_arg1217VBGsuggestsuggesting

-1UNKNOWNUNKNOWNUNKNOWNverb_mod_arg1217VBGsuggestsuggesting

7VBDresultresultedverb_mod_arg1217VBGsuggestsuggesting

23NNPtortTorTprep_arg1222INfromfrom

20VBZactactsprep_arg1222INfromfrom

11NNexpressionexpressionprep_arg128INinin

7VBDresultresultedprep_arg128INinin

20VBZactactsadj_arg121RBdownstreamdownstream

20VBZactactscomp_arg118INthatthat

15NNfusionfusionprep_arg1212INofof

11NNexpressionexpressionprep_arg1212INofof

7VBDresultresultedpunct_arg116,-comma-,

6NNstrainstrainprep_arg123INinin

0NNoverproductionOverproductionprep_arg123INinin

2NNtorrTorRprep_arg121INofof

0NNoverproductionOverproductionprep_arg121INofof

19NNtorrTorRverb_arg120VBZactacts

11NNexpressionexpressionadj_arg110JJconstitutiveconstitutive

15NNfusionfusionnoun_arg114NNtora'-'lacztorA'-'lacZ

11NNexpressionexpressionadj_arg19JJpartialpartial

6NNstrainstrainnoun_arg15NNtorttorT

15NNfusionfusiondet_arg113DTthethe

6NNstrainstraindet_arg14DTaa

0NNoverproductionOverproductionverb_arg17VBDresultresulted

7VBDresultresultedROOT-1ROOTROOTROOT
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0.21430.033214422ARG1#ARG2#PP-at#methylate

0.55880.080534422ARG1#ARG2#PP-in#methylate

0.12580.6967294422ARG1#ARG2#methylate

% passive 
usages

p(SCF|v)SCF_freqv_freqSCFv

0.6018.27490.0320451406PP-in#methylate

0.3157.91130.0206291406PP-at#methylate

0.25778.51460.29164101406ARG2#methylate

% passive 
usages

llp(dep|v)
dep_
freq

all_
dep

DEPv
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Full parsing

Preposition-
based parsing

0.37500.0295ARG1#ARG2#PP-during#acquire

0.00000.0406ARG1#ARG2#PP-by#acquire

0.18180.0406ARG1#ARG2#PP-from#acquire

0.08330.0886ARG1#ARG2#PP-in#acquire

0.12840.5461ARG1#ARG2#acquire

% passp(SCF|v)SCFv

0.166666713.416025PP-in#acquire

013.626654PP-by#acquire

0.333333322.716082PP-from#acquire

0.125.703417WH-when#acquire

0.1512915579.96392ARG2#acquire

% passllDEPv
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Transcription of Transcription of gntTgntT is activated by is activated by bindingbinding of the of the 
cyclic AMP (cyclic AMP (cAMP)cAMP)--cAMPcAMP receptor protein (CRP) receptor protein (CRP) 
complex to complex to a CRP binding sitea CRP binding site

End point of eventEnd point of eventDESTINATIONDESTINATION

A A transducingtransducinglambda phage was lambda phage was isolatedisolatedfrom from 
aa strainstrain harboring a harboring a glpDglpD’’’’ lacZlacZ fusion fusion 

Start point of eventStart point of eventSOURCESOURCE

PhosphorylationPhosphorylationof of OmpROmpRmodulatesmodulatesexpression of expression of 
the the ompFompFand and ompCompCgenes genes inin Escherichia coliEscherichia coli

Where Where completecomplete
event takes placeevent takes place

LOCATIONLOCATION

We have We have isolatedisolateda strain with the aid of a strain with the aid of 
the the CasadabanCasadabanMud phageMud phage

Used to carry out Used to carry out 
eventevent

INSTRUMENTINSTRUMENT

cpxAcpxA gene gene increasesincreasesthe levels of the levels of csgAcsgAtranscription transcription 
by by dephosphorylationdephosphorylationof of CpxRCpxR

Method/way in Method/way in 
which event is which event is 
carried outcarried out

MANNERMANNER

recArecA proteinprotein was was inducedinducedby UV radiationby UV radiation

The FNR proteinThe FNR protein resembles resembles CRPCRP

a) Affected a) Affected 
by/results from eventby/results from event
b) Subject of events b) Subject of events 
describing statesdescribing states

THEMETHEME

The The narLnarL gene productgene productactivatesactivatesthe nitrate the nitrate 
reductasereductaseoperonoperon

Drives/instigates Drives/instigates 
eventevent

AGENTAGENT
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The fusion strains were The fusion strains were usedusedtoto studystudy the regulation the regulation 
of the of the cysBcysBgene by assaying the fused gene by assaying the fused lacZlacZ gene gene 
productproduct

Purpose/reason for Purpose/reason for 
the event occurringthe event occurring

PURPOSEPURPOSE

The FNR proteinThe FNR proteinresemblesresemblesCRPCRP..Descriptive Descriptive 
information about information about 
THEMETHEME

DESCRIPTIVEDESCRIPTIVE --
THEMETHEME

It is likely that It is likely that HyfRHyfR actsactsas as a a formateformate--dependent dependent 
regulatorregulator of the of the hyfhyf operonoperon

Descriptive Descriptive 
information about information about 
AGENTAGENT

DESCRIPTIVEDESCRIPTIVE --
AGENTAGENT

marRmarRmutations mutations elevatedelevatedinaAinaA expression by  expression by  1010-- toto
2020--foldfold over that of the wildover that of the wild--type.type.

Change of level or Change of level or 
raterate

RATERATE

SStrains carrying a mutation in the trains carrying a mutation in the crpcrp structural gene structural gene 
fail to fail to repressrepressODC and ADC activities in response to ODC and ADC activities in response to 
increased increased cAMPcAMP

EnvironmentalEnvironmental
conditions/changes conditions/changes 
in conditionsin conditions

CONDITIONCONDITION

The Alp protease activity is The Alp protease activity is detecteddetectedin cells in cells afterafter
introductionintroduction of plasmids carrying the of plasmids carrying the alpAalpA genegene

Situates event w.r.t Situates event w.r.t 
another eventanother event

TEMPORALTEMPORAL
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Extracted event frame:

[ Agent:NN:DNA ] [ Verb:VBZ:express ] [ Theme:NN:DNA]

transfer operon expresses F-like plasmids

Agent Theme

DNA DNA

express ( Agent=>DNA, Theme=>DNA)

Input sentence:

Syntactic analysis:
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Theme#ConditionTheme#Condition##

ThemeTheme##

Agent#Theme#SourceAgent#Theme#Source##

Agent#Theme#MannerAgent#Theme#Manner##

Agent#Theme#LocationAgent#Theme#Location##

Agent#Theme#ConditionAgent#Theme#Condition##

Agent#ThemeAgent#Theme##activateactivate

BioBio --event framesevent framesverbverb

AgentAgent--Protein#ThemeProtein#Theme--DNADNA# # 

AgentAgent--Organisms#ThemeOrganisms#Theme--ProteinProtein# # 

AgentAgent--DNA#ThemeDNA#Theme--DNADNA# # activateactivate

BioBio --event frames with NE typesevent frames with NE typesverbverb
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ISOISOPPPP--ininMannerMannerARG2ARG2ThemeThemeARG1ARG1AgentAgent

ISOISOARG1ARG1ThemeTheme

ISOISOARG2ARG2ThemeThemeARG1ARG1AgentAgent

REDREDARG1ARG100PPPP--ininConditionConditionARG2ARG2ThemeTheme

AUGAUG00SourceSourceARG2ARG2ThemeThemeARG1ARG1AgentAgent

ISOISOPPPP--ininLocationLocationARG2ARG2ThemeThemeARG1ARG1AgentAgent

ISOISOPPPP--bybyMannerMannerARG2ARG2ThemeThemeARG1ARG1AgentAgent

ISOISOPPPP--ininConditioConditio
nn

ARG2ARG2ThemeThemeARG1ARG1AgentAgent

REDREDARG1ARG100ARG2ARG2ThemeTheme

activateactivate

Useful information for mixed syntax-semantics approaches
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The BioLexicon Model: High-level objects, lexical ob jects
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Syntax

Semantics

e.g.
<feat att=“POS” val=“VVZ”>
<feat att=“ConfScore” val=“0.9”>
<feat att=“source” val=“UNIPROT”
……
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- Partially
drawn by the 
ISO Data 
Category
Registry
- Partially
integrated
with domain-
specific DCs
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BioLexicon

WordNet
Specialist Lexicon

covered
not covered



Biolexicon,
human

)����*����)����*���� ��	��	 )���"����1�)���"����1� ��;	<�	��;	<�	
��
#��
#

Applied methods:
- Abner for gene identification
- Statistical features (BioLexicon)

for filtering of non-relevant terms
- Classification on BioCreAtIve II data
- Only human concept ids
� Baseline results
� Highly reproducible
� Available as Whatizit module 
(BioLexHuman)
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NeMine (http://text0.mib.man.ac.uk/~sasaki/bootstrep/nemine.html)
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BLBLBL

A unique resource 
amongst large-scale 

computational lexicons 
within the biomedical 
domain in terms of 

coverage and 
typology of contained 

information

Populated with info from 
available 
biomedical 
resources and texts

TRY IT!TRY IT!

Semi-automatically
populated from corpora :
Population toolkit available

Including both 
domain-specific

and general 
language words

Rich linguistic information
ranging over different linguistic

descriptions levels

Conformant to international 
lexical representation 

standards

Designed to meet bio-Text
Mining requirements
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