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Statistical proximity
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Similarity/dissimilarity measures

Name Measure Type
Uncentered correlation coefficient/Cosine (E; o« E;)/(||E:||||E;||) Similarity
Pearson correlation coefficient Cov(E:,E;)/(og OE J—) Similarity
Spearman’s rank correlation p(Ranked(E;), Ranked(E;)) | Similarity

B

Cross-correlation 1 (Lﬂ’z EE‘E ; ) Distance
Cross-correlation 2 V2(1 — p(E;, E;j)) Distance
Root mean square LVIE: — E;|]? Distance
Minkowski Y ||E: — E;||P Distance
Squared Euclidean |E; — E;||? Distance
City block/Manhattan E, —E;| Distance
Chebyshev maxy(|E;(t) — E;(t)]) Distance
Kullback-Leibler >, ei(t)In %% Distance
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Gene ontology
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Gene ontology (a closer view)
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Biological proximity [1]

¢ Let us assume that for a pair of genes r and y the sets
¢of annotated GO terms T, = {tz1,tz2,... . tem} and T} =
{ty1.ty2, ... . tyn} are given, respectively. Then, the seman-

i
o
N

(]

tic similarity is computed as

(:i' ] ] [ JM’
¢ e Jaccard similarity: SS(x,y) = iﬁil
sf; . . . * Q1M

¢ Dice similarity: SS(z,y) = |ﬂ!f+|z||
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G-SESAME [2]

d 3 Apr 2012

Zl<a<m ( ) + Zl<;}<n (ZL Tif)

m —+ n

SS(x,y) =

ST(IL T) — max Zt?‘ETfﬁTt (St(t'r‘)+ ST(tT))
" tE€T )y eq, St(tr) + 2, T, St (tr))
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S4(1) = max{w, x S,(¢)|¢ € childrenof(7)} if 1t £ A
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Dependence analysis

Similarity Measures BP | CC | MF
Cosine 0.50 | 0.58 | 0.52

Pearson correlation 0.51 | 0.62 | 0.52
Spearman’s rank correlation | 0.52 | 0.59 | 0.53
Cross-correlation 1 0.50 | 0.59 | 0.50
Cross-correlation 2 0.51 | 0.63 | 0.53
Root mean square 0.51 | 0.55 | 0.52
Minkowski (p = 3) 0.51 | 0.55 [ 0.51
Squared Euclidean 0.51 | 0.54 | 0.51
Manhattan /City block 0.51 | 0.55 | 0.52
Chebyshev 0.51 | 0.55 | 0.51
Kullback-Leibler 0.51 | 0.55 | 0.53
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Dependence analysis (continued)
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Dependence analysis (continued)
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The BioSim measure [6]

n—1
1
Bio G —
10S1m — ;1 S(t)

5(t) = v (1) (1) cos(|aq ()] — [aa(t)|)
e (t).an(t)| 1+ cos(min(|aq (£)], [aa(t)])
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Results on BioSim

e For BP: 0.53

o

e For MF: 0.56

e For CC: 0.54



Biological evaluation of clusters

 Spp(G) =Y, e SS(x.y)

| Sur(G) =3, eq SS(x,y).
jéja-nd: Scc(G) = Z e SS(x,y), respectively.
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Conclusions

e More robust understanding of gene ontology

e More robust measure
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