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Citationshave greatpotentialto bea valuablere-
sourcein mining thebioscienceliterature(Nakov et
al., 2004). The text aroundcitations(or citances)
tendsto statebiological factswith referenceto the
originalpapersthatdiscoveredthem.Thecitedfacts
are typically statedin a more conciseway in the
citing papersthan in the original. We hypothesize
that in many cases,as time goesby, the citation
sentencescanmoreaccuratelyindicatethemostim-
portantcontributionsof a paperthanits original ab-
stract.

One can usevariousNLP tools to identify and
normalizethe importantentitiesin (a) the abstract
of the original article, (b) the body of the original
article, and (c) the citancesto the article. We hy-
pothesizethatgroupingentitiesby their occurrence
in the citancesrepresentsa bettersummaryof the
original paperthanusingonly the first two sources
of information.

To helpdeterminetheutility of theapproach,we
are applying it to the problemof identifying arti-
clesthatdiscusscritical residuefunctionality, for use
in PhyloFactsa phylogenomicdatabase(Sjolander,
2004).

Considerthearticleshown in Figure1. Thispaper
is a prominentone,publishedin 1992,with nearly
500papersciting it. For about200of thesepapers,
wedownloadedthesentencesthatsurroundthecita-
tion within the full text. Someexamplesareshown
in Figure2.

We are developing a statisticalmodel that will
group these entities into potentially overlapping
groups,whereeachgrouprepresentsa centralidea
in theoriginalpaper. In theexampleshown, someof
thecitancesemphasizewhatthepaperreportsabout
thestructuralelementsof theSH2domain,whereas

otheremphasizeits findingson interactionsandoth-
ersfocuson thecritical residues.

Oftenseveralarticlesarecitedin thesamecitance,
so it is importantto untanglewhich entitiesbelong
to which citation;by pursuingoverlappingsets,our
modelshouldbeableto eliminatemostspuriousref-
erences.

Thesameentity is oftendescribedin many differ-
entways. Prior work hasshown how to useredun-
dant informationacrosscitationsto help normalize
entities(Wellner et al., 2004; Pasulaet al., 2003);
similar techniquesmay work with entities men-
tionedin citances.This canbecombinedwith prior
work onnormalizingentitynamesin biosciencetext,
e.g,(Morganet al., 2004). For a detailedreview of
relatedwork see(Nakov et al., 2004).

By emphasizingentities the model potentially
missesimportantrelationshipsbetweentheentities.
It remainsto bedeterminedwhetheror not relation-
shipsmustbemodeledexplicitly in orderto createa
usefulsummary.
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Three-dimensionalstructuresof complexesof theSH2domainof thev-srconcogeneproductwith two
phosphotyrosylpeptideshave beendeterminedby X-ray crystallography at resolutionsof 1.5 and2.0
A, respectively. A centralantiparallelbeta-sheetin the structureis flanked by two alpha-helices,with
peptidebindingmediatedby thesheet,interveningloopsandoneof thehelices.Thespecificrecognition
of phosphotyrosineinvolvesamino-aromaticinteractionsbetweenlysineandargininesidechainsandthe
ring systemin additionto hydrogen-bondinginteractionswith thephosphate.

Figure1: Targetarticlefor summarization.

Binding of IFNgamma R andgp130 phosphotyrosine peptides to theSTAT SH2 domains wasmod-
eledby usingthecoordinatesof peptides pYIIPL (pY, phosphotyrosine) andpYVPML boundto the
phospholipase C-gamma 1 andv-src kinase SH2 domains, respectively (#OTHER CITATION, #TAR-
GET CITATION).

The ligand-bindingsurfaceof the SH2 domain of the Lck nonreceptor protein tyrosine kinase con-
tainstwo pockets,onefor the Tyr(P) residue andanotherfor the amino acid residue threepositions
C-terminalto it, the+3 aminoacid(#OTHER CITATION, #TARGET CITATION).

Given the inherentspecificity of SH2 phosphopeptide interactions (#TARGET CITATION), a high
degreeof selectivity is possiblefor STAT dimerizations andfor STAT activation by differentligand-
receptorcombinations.

In fact,thev-src SH2 domain waspreviouslyshown to bindapeptide pYVPML of theplatelet-derived
growth factor receptor in a ratherunconventionalmanner(#TARGET CITATION).

Figure2: Samplecitancespointingto targetarticle,with somekey termshighlighted.
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