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Problem

m Biological information is exploding.
— Estimates are around 1 terabyte/week!

— New knowledge is constantly being
discovered.

m Biology needs information technology to:

— Maintain DB correctness, consistency and
currency as new facts emerge and
terminology evolves,

— Access relevant information across many
sources, and

— Discover new relations from known

information.
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Bac k ro u n d Biological data exists in unstructured
g (text) and structured (DBs) form.
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Objective

m Develop interactive information extraction
techniques for on-line biomedical literature

— To support interactive, semi-automated
curation” of biology databases

— Focused on maintaining the currency and
consistency of existing databases

— In the face of exponential growth of
research in genomics and proteomics

m Create “biology challenge problems” to
promote progress in these areas

* Curation refers to expert selection of entries for

MITRE inclusion in database (e.g, gene name, function,...) .00 the mre corporation



Activities

m Worked with FlyBase* to create '
KDD Cup 2002 challenge evaluation task

— Evaluated 32 systems from 18 groups (8
countries) for ability to rank papers for
curation based on presence of
experimental evidence for gene products

m Building entity extraction for biological texts

— Creating large amounts of training data for
use with a trainable entity tagger

m 3 papers published and 1 submitted

*With many thanks to our FlyBase collaborators: William Gelbart,
Beverly Matthews, Leyla Bayraktaroglu, David Emmert, Don Gilbert
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Highlight: Sample DB Entry

Passage in text supporting
that entry

. Top. Whole-mount tissue staining using an

affinity—Twafjed anti- PHM antibody in the CNE and in

I non-nenral oss
extabits distrbuted cell

Fig. 12, Top. Whole—mount dssue stalnng nsing an
affiity - punfied anto-PHM antbody m the CHs and m
i s e e st non-nenral dzsues. A, The third instar lansal CHNS

extubits distrbuted cell body and nevropilar staining.

to indicate the amount and diversity of immuonoreactive cells that appear in the midgut epith

Arrowhands indicate. divereent eartre rell mrmhnl . b, hlidgut himen. TTIJ-.S ﬁe.w displa]llrs Dl‘ll]IIr a PDI‘D..DIL |:|'I: '&lE_ GNS; it is a
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patiern Eolhehar ef al 1987 latva embiyotdcarval endoctine system
latva ettthryoric/larval digestive syatem
latvra latval central nervous system

latvra B2 neuron

Expressioninfo folhckar ef ol 1997 Phin protein is detected throughout all levels of the larval®HS as well as in other tissues,
cluding the endocrine glands and the gut. Staining iz obgerved in the cellodies and in the neuropil of the brain,
Staining is also prevalent in secretory cells of the ring gland, salivary  glhd, and in diverse cells in all levels of the midaa.
Inthe CNE, several strongly staining cells were identified as neurgefidocrine neurons.  MMany Phn
Challenge: can

shown to be peptidergic cells.
text mining
extract this

mnmunolocalization

Assay mode Folhehar et nl 1097

Antihodies

- Eolhek I, 7997 nolyclonal . .

generated otareral, 22 polyelon Bio database entry: automatically?
Immunolocalization
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Highlight: Bio Name Tagger
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Impacts

m Biological entity extraction systems support
automated curation and knowledge discovery
from the biological literature.

m Challenge evaluations will drive progress and
allow text mining to achieve accuracy
comparable to that achieved for news.

B MITRE is being recognized as a leader in the
application of text mining and natural
language techniques to biology.

— This will be a major investment area for IT,
given its commercial importance and its
importance related to bioterrorism.
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