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1 Intro
� Name rank and serial number.

� Talk aboutsemanticsimilarity andGO.

2 What is GO for?
� Whatis GO intended for.

� Will talk hereabout usingGOfor querying within a database.

3 What do we want to ask

Whatdowantfrom GO?
Read the Slide
Whatsortof queriesdowewantto perform.Onequery familiar to mostbiologists

is “what proteinsaresimilar to thisone?”. GOequivalentmightbe“what proteinshave
similarannotationto thisone?”.

For this we needto have a notionof semantic similarity between two termsin an
ontology.

4 Judging Semantic Distance
� Directmatches.SimpleandStraightforward.

� But two examplesshown areclearly semantically similar.

� Probability of matchdependsonsize.Thelargertheontologygetsthelower the
probability. Sothis measuregetsworseastheontology getsbigger.

� GOcuratorsareshowing nosignof gettingboredyet.
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5 Edge Distance

Read the slide

6 How is GO used?

Read the Slide

7 Information Content
� Read the Slide

� Familiar from searchengines.

� Slide transistion

� Search from searchenginefor “alphamatingfactor”

� For thosenot familiarwith sex life of yeast,alphamatingfactoris yeastyequiv-
alentfor aftershave.

� “Mating factor”alsoknow colloquially as“sex pheromone”.

� Slide transistion

� Searchingrevealsavery differentsortof biology.

� “sex” occurssofrequently, it hasalmostno informationcontent.

8 Information Content and GO
� read the slide

� Slide transistion

� Part of GODAG annotatedwith thenumberof occurrencesin SWISS-PROT.

� 1/5 of usesare“signal transducers”

� Becauseoccurrencedependson term,or any children,probability increases,as
wemove up thetree,andgetsto 1 at therootnode

� Slide transistion

� Read the Slide
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9 Probabilities to Similarity
� Read the Slide

� To getfrom this probability to asimilarity, simpletake -ln.

� Variesfrom 0 (un-related,or shareonly therootnodeasaparent) to infinity.

� Slide transistion

� Also have another similarity score,andonedistancescore. Will not mention
furtherhere,but wehavebeen experimentingwith thesealso.

10 Measures

Read the Slide

11 Searching SWISS-PROT
� Originalquestionwasabout querying databases.

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

� Shows resultsfor searchwith “OPSR HUMAN” against molecular functionas-
pect. All GPCR’s

� Slide transistion

� Searchwith biological process.All proteinsinvolved with vision.

� Slide transistion

� With CellularComponent.All membraneproteins

� GO doesnot (or did not!) differentiatebetween membranes,hence get both
internalandcellularmembraneproteins.

12 Selecting a measure

Read the SlideSlide transistion

� Doesit work?

� Slide transistion

� Took all proteinsin SWISS-PROT andblastedthem. Took the top 100 or so
matches(whichnormally extendsfrom very goodmatches,to completerubbish).
For each matchcompared semanticsimilarity to
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, which is a simi-

larity measure independent of size. Averagedsemanticsimilarity for intervals
down x axis.

� Slide transistion
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� In this casewehave calculated similarity for eachaspectindependently.

� Statisticallysignificantcorrelationfor all threeaspectsof GO. Correlationis
much higher for “function” aspect,and it also hasnumerically greatervalue.
Which is whatwewouldexpectfrom thebiology.

� Also from Lin, andJiangmeasures.

13 Orthogonal

Read the Slide
Slide transistion
Oneexampleof thisdataset,wehave donethesamewith Lin andJiangmeasure.
Read the Slide

14 Conclusions

Read the Slide

15 Future Work

Read the Slide
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17 Irrelevant Cartoon

Read the Slide

18 Other data

A randomcollection of otherdata.
� Evidence:-TAS givesbestcorrelation

� Relationships:-DAG betterthanCV

� Differentaspectsarecorrelatedin usage.

� Sameagain.
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