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Some of the things we need. . .

coordination between the worldviews and vocabularies of diverse
medical and scientific specialists

open and well-documented standards and protocols and
controlled vocabularies

working practices and attitudes should change

avoid technology fixes that don’t fit in with how people [doctors]
actually work
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A perspective from text mining the biomedical literature

Text Mining: the extraction of structured information from
natural language text by automatic means
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A perspective from text mining the biomedical literature

Why BioMedicine?

Biology has been (the?) leading scientific discipline in promoting
open access data

and ontologies
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A perspective from Text Mining and Biology

Biology has been (the?) leading scientific discipline in promoting
open access data

and ontologies

and literature
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Making the literature-to-database roundtrip
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Text mining for making the links

Mortality associated with resistant cytomegalovirus among
patients with AIDS

Substring Associated data

cytomegalovirus entity-type=species
database-id=10358
classname=scientific-name
rank=genus
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Current UKPMC objects of interest

Names Databases
Genes/proteins Uniprot
Diseases UMLS
Organisms NBCI Taxonomy
Gene Ontology terms GO
Chemicals Chebi
Accession Numbers Embl, Swissprot, Pdb, Genbank, . . .
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What are the technical issues, in general?

Term variation

Ambiguity
I overlap with ordinary words
I overlap with technical words in other domains
I abbreviations

New names are born (and old ones die)
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What is. . . a gene accession number?

A C. elegans nidogen homologue was identified in the cosmid
F54F3 (GenBank Z79696).

The accession numbers of SLM-1 and SLM-2 are AF098796 and
AF099092 respectively.

Briefly, eggs were dejellied with 2.5% thioglycolic acid (pH 8.2)
and activated by treatment with 0.2 g/ml of calcium ionophore
A23187 for 3 min.
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Text mining cues

The format(s) of accession numbers themselves

Database names
I genbank—gen—swiss-prot—swissprot—sprot—uniprot . . .
I pdb—protein data bank—protein db— protein databank . . .

Key phrases
I Accession— Accession number — Acc number — Acc no — Acc #. . .

Where these cues appear
I in the same sentence
I in a footnote
I just somewhere in the paper

Combinations of the above, and their reliability
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How good is it?

processed 39,975 UKPMC XML at random

using publisher own ext-link tags as benchmark

2579 accession numbers overall in 533 documents

automatic system: 95% precision

automatic system: 92% recall

and, actually, many ‘errors’ were really errors in the benchmark

We (UKPMC) can do it . . . but who should?
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Who should do it? UKPMC?

Not all publishers do/will do it

They don’t/won’t mark up archive material

Over whole UKPMC we added 90,000 more annotations to the
240,000 already there

. . . Only add the markup to Open Access papers

Who’s responsible for mistakes?
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Who should do it? Publishers? Database curators?

UKPMC Model:

The papers are there

The databases are there

UKPMC adds links between them

Wormbase model

Include the databases in the publication cycle

Include the authors in the database cycle
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Costs and Benefits

Publishers (& Databases) keep ownership/control of their data

Databases keep up to date with Literature

Authors act as QA

Authors, database owners, publishers must actively collaborate

(Slower?) Interleaved publication & database processes

It’s a bilateral publisher-database agreement. Does it scale?
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Textmining for joining up biological data

Everyone communicates through natural language text

Textmining can link texts
I together
I to specialist resources
I to acceptable levels of accuracy
I especially in the presence of open, shared, adhered to standards

But even when it does, integration still depends on . . .

Data ownership and control

Data responsibility

Securing participation of interested parties

Some players may have economic interests to defend
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