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Q « What is required for semantic enrichment?

¢ Tools
e Entity recognition
e Relation extraction
¢ Enabling resources
o Lexica
e Terminological
e Ontological




NLM tools and resources

¢ Tools
e Entity recognition
e Relation extraction
¢ Enabling resources
e Lexical
e Terminological
e Ontological

MetaMap (MM Tx)
SemRep/SemGen

SPECIALIST Lexicon
M etathesaurus
Semantic Network el

Unified Medical Language System
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Unified Medical Language System
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¢ SPECIALIST Lexicon -

e 200,000 lexical items _ Leica
e Part of speech and variant information resources

¢ Metathesaurus )
e 5M names from over 100 terminologies . Terminological
e 1M concepts FESOUICEs
e 16M relations =

& Semantic Network _ Ontological
e 135 high-level categories FESOUICES
e /000 relations among them




UMLS Lexical tools

¢ To manage lexical variation in biomedical
terminologies
¢ Major tools
e Normalization

e Indexes
e Lexica Variant Generation program (lvg)

¢ Based on the SPECIALIST Lexicon
¢ Used by noun phrase extractors, search engines




Entity recognition MetaMap (MMTX)

¢ Input: Biomedical text of variable length
(e.q., MEDLINE abstract)

¢ Output: Ranked list of Metathesaurus concepts
associated with each piece of text

¢ Features
e Based on UMLS (lexicon and M etathesaurus)
e Complemented with other sources (genes, acronyms)
e [erm variation (Synonymy, inflection, derivation)

e Approximate matching
Developed by Lan Aronson
http://mmtx.nlm.nih.gov/




Neurofibromatosis 2

Neurofibromatosis type 2 (NF2) Is often not
recognised as a distinct entity from peripheral
neurofibromatosis. NF2 is a predominantly
Intracranial condition whose hallmark is bilateral
vestibular schwannomas. NF2 results from a
mutation in the gene named merlin, located on
chromosome 22.

[Uppal, S., and A. P. Coatesworth. “Neurofibromatosis Type 2.” Int J
Clin Pract, 57, no. 8, 2003, pp. 698-703.]




MetaMap output

¢ [NF2] [is] [a predominantly intracranial condition] [whose
hallmark] [is] [bilateral vestibular schwannomas].

o NF2
= NF2 (NF2 gene) [ Gene or Genome]
= NF2 (Neurofibromin2) [ ... Protein, ...]

e apredominantly intracranial condition
= Intracranial [Body Location or Region]
= Condition [Qualitative Concept]

e Dbilateral vestibular schwannomas

« Schwannomas, Vestibular (Neuroma, Acoustic) [Neoplastic P.]
= Bilateral [Spatial Concept]




Relation extraction SemRep/SemGen

¢ Correspondence between

e Linguistic phenomena

e Semantic relations (predications)
¢ Input: Biomedical text of variable length
¢ Output: List of semantic predications

¢ Features
e Based on MetaMap

e Semantic constraints provided by ontologies

(UMLS Semantic Network)
Developed by Tom Rindflesch

http://skr.nlm.nih.gov/




Semantic interpretation with SemRep

Hemofiltration in digoxin overdose

Syntactic analysis :>

Hemofiltrationjjindigoxin overdose

: noun phrase preposition :  noun phrase
Mapping to UMLS :> : | :

v + v

Semantic rules :>‘ Hemofiltration Digoxin overdose

Therapeutic or Disease or
Preventive Procedure Syndrome

Semantic network > Antibiotic treats Disease or Syndrome
relationships Medical Device treats Injury or Poisoning

Pharmacologic Substance treats Congenital Abnormality
Select matching rule:> Ther. or Prev. Procedure treats Disease or Syndrome |«

- (]




Built-in resources

http://www.ncbi.nlm.nih.gov/gquery/gquery.fcgi

PubMed | Al Databases | Hurman Genome | GenBank | Map Yiewer BLAST
Search across databases [NFJ] [ vEem | e T
e PubMed: biomedical literature citations and Al .
692 .ﬁ' ahstracts 73 Ig Books: online books
166 Ej PubMed Central: free, full text journal articles 27 t OMIM: online Mendelian Inheritance in Man
1 m Site Search: MCBI web and FTP sites none ﬁ} OMIA: Online Mendelian Inheritance in &nimals
. UniGene: gene-oriented clusters of transcript
278 -* Mucleotide: sequence database {(GenBank) 17 sequences Ed|
X : .
160 pee Protein: sequence database none t, CDD: conserved protein dormain database
1 III Genome: whole genome sequences & ﬁ 3D Domains: domains from Entrez Structure Ed
1 Structure: three-dimensional macromolecular 45 |Ib|-_ UniSTS: markers and mapping data |
structures
none 4 Taxonomy: organisms in GenBank 5 UU PopSet: population study data sets
. . . && GEOD Profiles: expression and molecular
790 Il SNP: single nucleatide palyraorphism 1680 il b ndance pru:uﬁlez
35 ::_ Gene: gene-centered information 1 ;?E‘f GED DataSets: experimental sets of GED data |
19 1 HomoloGene: sukaryotic homology groups none S: Cancer Chromosomes: cytogenetic databases @




(Q. Benefit of semantic annotation?

¢ More accurate information retrieval
e Based on concepts, not words

e Direct link between text and concepts
(unlike MeSH indexing)

¢ Enables cross-references across heterogeneous
resources, including the literature (e.g., NCBI
resources)

& Supports relation extraction




(Q. Benefit of using ontologies?

¢ |nformation extraction

e Source of domain knowledge
= Known relations among entities
« Constraints for relations among entities

¢ Entity recognition
e Often source of terminology
= All names for a given concept
e Support entity normalization (controlled vocabularies)
e Support word sense disambiguation




(Q.Is collaborative annotation possible?

The steps to submit a GeneRIF include:

1 identify the PubMed 1D for the reference.
to T'ir'll:i thE rE Tl I thH |1|—'r|H

J k3 —

¢ Why not?
e See GeneRIF

selecting that gene

. Ir| ttu:e grl:!__,'
. Enterthe P

00—l nh =

t|| 1|I|11t|-' ||IH I-'lltl Thl-' F'Htlf 1|-'|1 ID

Mhen ;all is correct, press Submit to store the GeneRIF.

wiedged using the e-mail address thz g
wed for inappropriate content and ty [Hll]r ﬂlhll al Hrrllr 3
tn Jt i5 not otherwise edited.

¢ \Who should do it? http://www.ncbi.nlm.nih.gov/

o Authors? projects/GeneRIF/GeneRIFhelp.html

= Probably not if it requires knowledge
of acontrolled vocabulary and indexing rules

e Editors/ Publishers?
e Text miners?




(Q. Towards a fact repository?

¢ Integrating knowledge
e Phenotype and genotype together
e Unigue repository

Enhanced Information

o MI %S enVi ron ment /_ Management for Medicime

¢ Enabling resource
e Summarization |
e Question answering
e Knowledge discovery
e Refined information retrieval




Conclusions

¢ Semantic annotation of the biomedical literature
will play an important role in biomedical research
INn the near future

¢ Semantic annotation lays the foundations for
e Advanced library services
e |nformation/knowledge management
¢ Synergistic with the Semantic Web
e \W3C Health Care and Life Sciences Interest Group
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