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What kind of evidence links genes?

 Medline co-citation

« Entry in a protein-protein interaction database

o Part of the same pathway (i.e. KEGG)

e Similar co-expression patterns

e Shared overrepresentation of Gene Ontology terms

http://biocinformatics.ubc.ca
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Which genes are we interested in?

 GeMS: Genomic Mutational Signatures Project

— ldentification of novel disease-related genes via
signature sequence mutations

— Focus: genes encoding poly-glutamine tracts
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Medline XML citation example

- <hledhine Citation Ovmer="TLIM" Status="Completed"=
<PMIDF- <MeshHeadingl - <Abstract> =Chermcallis '
+ <Diate(’y - <MeshHeadu _ <AhstractT e hemmiea] - “DataBankList Complete YN="1">
+ <Date(d <Descripto Hunting - <ArticleTitle>

S

(BDNF; ref. 2). Here we show that the 1] - <PublicationTypeList> s the target of

. . . - <PublicationTvpe>Journal Article</PublicationType> | . . P
wild-type huntingtin activity on BDNF prl g oo o 0o P bilencing activity
T =rag TIVIESIITEAT HCTEasig ~Namel ACCOSSIOIIVIINN el - & 7 ¥ 299 <1 AT T e 5 STOILV D el J
+ <Abst] - <MeshHeads cytoplas </ChemicA =AccessionNumnber=372245</AccessionNumber=
+ <Datx <Ilescripto restrictive| _ . Chemica ZAccessionMunber=3 72246 </ AccesstonNumber>
+ < Affily <Qualifier]y Tn contras <Redist =fAccessionNmumberList=
+ <Auth| </MeshHeady Huntingto - I‘Tm-m- </DataBank>
<Land - <MeshHeads RESTHE </ Chetmic n =/DataBankList>
+ <Puhb -#:];]'E'Sﬂ'llll'lil Huntingto{ _ . Chemical>
;;E;:; ::i::ﬂi:ﬁ z?j:;zz *iReglsh}'NmnheI:‘D*iJ“Reg]?n}'l‘Tlunh er>
- <ITame Of Substance>transcription factor EEST <N ame OfSubstance=
+ =Iedl </MeshHeads NESE-co </Chemical>
+ <Chemiq - <MMeshHe:adis Huntingtod -/ emicalList=
<Citatio <Descripto HEUrons to Tegmers e av ala Uy WL Tl LI IT Ins D T 165 [T IC el T9 I - DO ST
+ <Comm =Qualifier] and that this control 13 lost in the pathology of Huntington disease. These data identify
+ <Gened <Qualfier]| a new mechanism by which mutation of huntingtin causes loss of transcription of
+ <Mesl] </ MeshHeads nenronal genes.
+ <Kevwo] + <MeshHeads <fAbstractText>
ZMedline{ </DMleshHeading </Abstract>
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How do we identify citations of interest?

1. For genes of interest, build a list of gene names and
synonyms, including accession numbers, from NCBI
LocusLink/Gene

2. Parse Medline XML files and identify sections of
Interest (i.e. abstract, gene symbols)

3. Break text into words where required
4. Look for matches to gene synonyms

5. Output the PMID, matched synonym, primary gene
symbol, and name of XML element

6. Results are loaded into a MySQL database

http://biocinformatics.ubc.ca
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What about false positive matches?

 Many gene names/symbols are ambiguous

— Huntingtin: HD = Hodgkin Disease

— Androgen Receptor: KD = disassociation constant
 Main method: examine MeSH headings associated

with citations where an ambiguous gene synonym has
been matched

— Some headings are i

i

Immediately indicative ~
of a false positive match

http://biocinformatics.ubc.ca
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Pruning the MeSH ontology tree

B Anatomy [A]

B Organisms [B]

[ Diseases [(]

B Chemicals and Drugs [D]

B Analytical, Diagnostic and Therapeutic Techniques and Equipment [E]
B Psychiatry and Psychology [F]

[ Biological Sciences [G]

B Physical Sciences [H]

B Antloropology, Education, Sociology and Social Phenomena [I]
B Technology and Food and Beverages [J]

B Humanities [K]

B Information Science [L]

B Persons [M]

B Geographic Locations [Z]

¢ Health C'are Fconomics and Organizations [NO3] +

¢ Health Services Admmastration [NO4] +

o Health Care Ouality, Access, and Evaluation [NO5] +
Geograpluc Locations [Z]

http://biocinformatics.ubc.ca
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Current results

Match Not false | XML location | Method of analysis
count positives | of match
113,706 93,031 | Abstract Automated, filter by
12.475 7.818| Title associated MeSH headings
5,537 4,719 | Chemical
484 401 | Gene symbol
12,267 6,355 | Mesh heading | Manually verified
88 14 | Keyword
365 365 | Accession Trusted as true positives
144,922 | 112,703 | All locations

http://biocinformatics.ubc.ca
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Next steps/further work

False positive filtering:

— Finish filtering based on MeSH heading
association with ambiguous synonym matches

— Add filtering based on phrases that are not
associated with a particular MeSH heading

— If required, additional natural language processing

Run synonym matching code on all genes in NCBI
LocusLink/Gene on our citation dataset

Provide weighting for different evidence sources
Visualize and analyze co-citation network

http://biocinformatics.ubc.ca
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