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Blornedical terrn variants (orthograpnic, semaniic,
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petter inforrztion retrizvel

Terminological verps and tnelr complinatorial properties
(subceategorization frarmes and predicate-argument struciure)
petter inforrnzation extraction and cuestion answering

Word derivations
to reacn similar rneaning expressed in different ways (2.9,
activation vs activate)
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Increrental population process
BL Population ToolKit
chemical compounds, species hames, disease, enzymes

genes/proleins  Subclustering of

term variants — o S,
new genes/proteins names 1
Named Entity Term Mapping by BiolL.exicon
Recognition Normalisation

Verbs, nouns, adjs, advs (variants,

Manual curation L .
inflected forms, derivative relations, ...)

Subcat extraction

11— Syn-sem

Linguistic pre-processing
Manual annotation of a linking

) Bio-event extraction
bio-event corpus
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ROOT ROOT ROOT -1 ROOT resulted result VBD
resulted result VBD 7 verb_argl Overproduction overproduction NN
a a DT 4 det_argl strain strain NN
the the DT 13 det_argl fusion fusion NN
torT tort NN 5 noun_argl strain strain NN
partial partial JJ 9 adj_argl expression expression NN
torA'-'lacZ tora'-'lacz NN 14 noun_argl fusion fusion NN
constitutive  constitutive  JJ 10 adj_argl expression expression NN
acts act VBZ 20 verb_argl TorR torr NN
of of IN 1 prep_argl2 Overproduction overproduction NN
<N "O 77-"N"O7 /)
) <N1I"" @) 77 N*" O G2N O/)<
<N=>G!0=>G! $ N O) N<
of of IN 12 prep_argl2 expression expression NN 11
of of IN 12 prep_argl2 fusion fusion NN 15
that that IN 18 comp_argl acts act VBZ 20
downstream downstream RB 21 adj_argl acts act VBZ 20
in in IN 8 prep_argl2 resulted result VBD 7
in in IN 8 prep_argl2 expression expression NN 11
from from IN 22 prep_argl2 acts act VBZ 20
from from IN 22 prep_argl2 TorT tort NNP 23
suggesting  suggest VBG 17 verb_mod_argl2 resulted result VBD 7
suggesting  suggest VBG 17 verb_mod_argl2 UNKNOWN UNKNOWN UNKNOWN -1
suggesting  suggest VBG 17 verb_mod_argl2 acts act VBZ 20
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v SCF v_freq | SCF_freq | p(SCFIv) A’U'Z‘Z‘lzzge
methylate | ARG1#ARG2# 422 294 0.6967 0.1258
methylate | ARG1#ARG2#PP-in# v pep | @l | dep_ o(dep|v) I % passive
dep | freq usages
methylate | ARG1I#ARG2#PP-at#| | methylate | ARG2# | 1406| 410| 0.2916| 778.5146 0.25
methylate | PP-at# | 1406 29| 0.0206| 57.9113 0.31
methylate | PP-in# | 1406 45 0.0320( 18.2749 0.60




—

HD

/

Y SCF P(SCF|v)| % pass
acquire | ARG1#ARG2# 0.5461| 0.1284
acquire | ARG1#ARG2#PP-in# 0.0886| 0.0833
acquire | ARG1#ARG2#PP-from# 0.0406| 0.1818
acquire | ARG1#ARG2#PP-by# 0.0406| 0.0000
acquire | ARG1#ARG2#PP-during# 0.0295| 0.3750

Y DEP | % pass
acquire ARG2#| 579.96392 0.1512915
acquire| WH-when#| 25.703417 0.1
acquire PP-from#| 22.716082 0.3333333
acquire PP-by#| 13.626654 0
acquire PP-in#| 13.416025 0.1666667

er»
r

Full parsing

Preposition-
based parsing
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AGENT Drives/instiyates | The narL gene productactivatesine ritraie
event reductasaperorn
THEME z2) Affected recA protein wasinducedby UV radliztion
oylresults frorn everlf
D) Supject of events| The FNR protein resermbleCRP
descriping states
MANNER Metnocl/wey in cp/A gendnereasesinie levels oLsgAtranscription
which eventis | by dephosphorylationof Cp.F
carried out
INSTRUMENT | Used to carry out We havdsolatedz strzin with the zid of
evert the CasadabanMud phage
LOCATION Wherecorrnplete Phosphorylatiowf OrnpRmodulatese.pressior of
event takes placetheompFandomopCgenedn Escherichia coli
SOURCE Start point of event | A transducindarnbda phage wasolatedfrorm
astrain nzrboring eglpD” lacZ fusior)
DESTINATION | End point of event | Transcription ogniTis activated ojolndlng of the

cyclic AMP CAMP )-cAMIP receptor proteir

cornple tca CRP binding site

1 (CRP)
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TEMPORAL Situates event w.rf The Alp protease activity detectedn cellsafter
another evernt introduction of Ies ids carrying tnalpA gene
CONDITION Environrmentzal Strains carrying a rnutation ir) taep structural gene
conditions/changes fail to repressODC arid ADC activities in resporise
in conditions increasedcAMP
RATE Cheange of level or| mearRrutation=elevatedrnzA e pression 040 to
rate 20-fold over that of the wiletype,
DESCRIPTIVE- | Descriptive Itis likely thatH) /rR actszisa formate-dependent
AGENT inforrnation apout | regulator of thehyf operor
AGEN
DESCRIPTIVE- | Descriptive The FNR proteimesemble<CRP.
THEME inforrnatior apout
THEME
PURPOSE Purpose/reasorn fof The fusion strains weusedto study he regulation
tne event occurring of thecysByene by assaying ithe fuskwZ gene
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Agent Theme
transfer operon expresses F-like plasmids
DNA DNA
Agent:NN:DNA Verb:VBZ:.express Theme:NN:DNA

express Agent=>DNA Theme=>DNA



verb Bio -event frames
activate Agent#Theme# D>
Agent#Theme#Condition#
Agent#Theme#Location#
Agent#Theme#Manner#
Agent#Theme#Source#
Theme#

Theme#Condition#

A4

’ verb ‘ Bio -event frames with NE types

activate Agent-DNA#Theme-DNA#
Agent-Organisms#Theme-Protein#
Agent-Protein#Theme-DNA#
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acivarie

Theme | ARG2 0 ARG1
Agent | ARGl Theme | ARG2 | Conditio | PP-in
n
7—-& — - _
< | Agent | ARG1 | Theme | ARG2 | Manner | PP-b 3

\ . . 7
Agent | ARGTI | Theme | ARGZ | Location | PP-in |
Agent | ARG1 Theme | ARG2 | Source 0
Theme | ARG2 | Condition | PP-in 0 ARG1 |
Agent | ARG1 Theme | ARG2

Theme | ARG1

Agent | ARGl Theme | ARG2 | Manner | PP-in

D

RED
150
150
150

AUG

RED

120

IS0

10

Useful information for mixed syntax-semantics approaches
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Semantics

Synt

- Partially
drawn by the
ISO Data
Category

Registry

- Partially
Integrated
with domain-
specific DCs
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Biolexicon, L
human ™S Tr

Applied methods:
- Abner for gene identification
- Statistical features (BioLexicon)
for filtering of non-relevant terms
- Classification on BioCreAtlve Il data

- Only human concept ids
Baseline results
Highly reproducible
Available as Whatizit module
(BioLexHuman)
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http://text0.mib.man.ac.uk/~sasaki/bootstrep/nerhind



http://Iwww.elra.info  http://www.elda.org




A unique resource
amongst large-scale
computational lexicons
within the biomedical
domain in terms of
coverage and
typology of contained
Information

Including both
domain-specific
and general
language words

Rich linguistic information

ranging over different linguistic

descriptions levels

Designed to meet bio-Text
Mining requirements

Populated with info from
avallable
biomedical
resources and texts

Semi-automatically

populated from corpora :
Population toolkit available

Conformant to international

lexical representation
standards
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