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1 Intro

e Namerank and serial number.

e Tak aboutsemanticsimilarity andGO.

2 What isGO for?

o Whatis GO intendel for.

o Will talk hereabou usingGO for quaying within adatabae.

3 What dowewant to ask

Whatdowantfrom GO?

Read the Slide

Whatsortof queriesdo we wantto perform.Onequey familiarto mostbiologists
is “what proteinsaresimilarto thisone?”. GO equivalentmightbe“what proteinshave
similaranndationto this one?”.

For this we needto have a notion of semantic similarity betwea two termsin an
ontology.

4 Judging Semantic Distance

¢ Directmatches. SimpleandStraightforvard.

But two examplesshown areclealy semanticlly similar.

Probaility of matchdependsonsize. Thelargerthe ontologygetsthelowerthe
probaility. Sothis measureyetsworseasthe ontology getsbigger.

GO curdorsareshaving no signof gettingboredyet.



5 Edge Distance

Read the dide

6 HowisGO used?

Read the Slide

v

I nfor mation Content

Read the Slide

Familiar from searchengnes.

Slidetransistion

Seach from searchenginefor “alpha matingfactor”

For thosenotfamiliar with sex life of yeast.alphamatingfactoris yeastyequv-
alentfor aftershave.

“Mating factor” alsoknow colloqually as“sex pheromame”.
Slidetransistion
Seachingrevealsavery differentsortof biology.

“sex” occussofrequently it hasalmostno informationconter.

I nformation Content and GO

read the dide

Slide transistion

Part of GO DAG anndatedwith the numberof occurencesn SWISS-PRT.
1/5 of usesare“signal transduers”

Becauseocaurrencedependson term, or ary children,probaility increasesas
we move up thetree,andgetsto 1 attherootnode

Slidetransistion

Read the Slide



9 Probabilitiesto Similarity

Read the Slide

To getfrom this probalility to a similarity, simpletake -In.

Variesfrom O (un-relatedpr shareonly theroot node asa paren) to infinity.
Slidetransistion

Also have anotter similarity score,and one distancescore. Will not mertion
furtherhere,but we have been experimentingwith thesealso.

10 Measures
Read the Slide
11 Searching SWISS-PROT

12

Original questionwasabou quenying datalases.

Canwe build a searchtool? Yes. Performexhaustve searchof SWISS-PROT
for eachprotein,andrankresults

Shaws resultsfor searchwith “OPSR HUMAN" agginst molealar functionas-
ped. All GPCRS

Slidetransistion

Seachwith biologicd process.All proteinsinvolved with vision.
Slidetransistion

With CellularCompment. All membraneproteins

GO doesnot (or did not!) differentiatebetwee& memlbranes,herce get both
internalandcellularmemlyaneproteins.

Selecting a measure

Read the SlideSlide transistion

Doesit work?
Slide transistion

Took all proteinsin SWISS-PROT and blastedthem. Took the top 100 or so
matches(whichnormadly exterdsfrom very goodmatche,to conmpleterubbish).
For ead matchcompaed semanticsimilarity to In[bitscore], which is a simi-
larity measue independent of size. Averagedsemanticsimilarity for intervals
down x axis.

Slidetransistion



¢ In this casewe have calculate similarity for eachaspecindepedertly.

o Statistically significantcorrelationfor all three aspectsof GO. Correlationis
much highe for “function” aspect,andit alsohasnumericdly greatervalue.
Whichis whatwe would expectfrom the biology.

e Also from Lin, andJiangmeasures.

13 Orthogonal

Read the Slide

Slide transistion

Oneexampleof this dataset,we have donethe samewith Lin andJiangmeasure.
Read the Slide

14 Conclusions

Read the Slide

15 Future Work

Read the Slide

16 Acknowledgements
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17 Irrelevant Cartoon

Read the Slide

18 Other data

A randomcolledion of otherdata.
e Evidence:-TAS gives bestcorrelation

¢ Relatiorships:-DAG betterthanCV
¢ Differentaspets arecorrelatedn usag.

e Sameagain.



