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GO term extraction for assessment

Extraction rule:

(1) All annotations are mapped to upper terms.

(2) Terms with low direct annotation are omitted (<10% of all mapped annotation).
(3) Terms with [5,20] genes are extracted.

(G0:0008150 )
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Definition of GOOD coexpression data

For 2 genes (X, Y) and 10 GO annotations (a .. )),
we can suppose 20 possible gene-GO associations.

Gene X-GO a™ GeneY-GOa
Gene X-GOb™ GeneY-GOb
Gene X-GOc Gene Y - GO ¢
Gene X-GOd Gene Y - GO dreal
Gene X-GO e GeneY -GO e
Gene X-GOf GeneY-GOf
Gene X-GO g Gene Y - GO g
Gene X-GO h Gene Y - GO h
Gene X -GO | Gene Y -GO |
Gene X-GO j Gene Y - GO |

GOOD coexpression data will correctly predict
real associations in the possible associations above.



Coexpressed genes for Gene X, Y

Prediction target
(guide gene)

Prediction target
(guide gene)

GeneX GeneY
Gene annotation Coex. gene list  Gene annotation Coex. gene list
GOa GOb Top1 GOa GOc Top1
GOc Top2 GOb Top2
GOa GOd | Top3 GO Db Top3

Top4 GOe Top4
GOa GOb TopS GOd GOf TopS
GOe Top6 GOe Top6




Introduce a common threshold for valid coex.

Prediction target Prediction target
(guide gene) (guide gene)
GeneX GeneY
Gene annotation Coex. gene list  Gene annotation Coex. gene list
E GOa GOb Top1 GOa GOc Top1
(©
S GOc Top2 GO Db Top2
n
2 zCa GOd | Top3 (=Cn Top3
zﬁ'egh Ol-d Of-VGM Canﬂ’e S-Slon- TO p4 Il G-O- e- Il B B B TO p 4 |
(FEa (& T0p5 GOd GOf T0p5
GOe Top6 €= Top6




Assign True and False to each predicted association

Prediction target Prediction target
(guide gene) (guide gene)

GOa GOb |GeneX GOc GOd |GeneY

Gene annotation Coex. gene list  Gene annotation Coex. gene list
True True False True
ks GOa GOb Top1 GOa GOc Top1
© False False
= GOc Top2 GOb Top2
N . False .
2 (=z=Ca GOd Top3 F(a-lsz 8 Top3
Threshold of valid coex reSSIon TO p4 GO e T0p4
oA oh | Tops 854 "Eof Top5
True
GOe Top6 €= Top6




Make contingency table for the prediction

Associated Not associated
(real annotation) (real annotation)

GeneX -GOc

Assocated | GeneX - GO a GeneX - GO d

GeneX - GO b GeneY - GO a

(pred) GeneY - GO d GeneY - GO Db

GeneY - GO e
Not
associated | GeneY - GO d Gone X GO
(pred) Gene - GO

Gene Y - GO i
Gene Y - GO |

True positiverate = 0.75(3/4)
False positive rate =0.32 (5/16 )

, under the given coex
threshold (Top4 this time).




Move the threshold to draw ROC curve

Prediction target  Prediction target

(quide gene) (quide gene)
GeneX GeneY

Coex. gene list Coex. gene list ROC curve
Top1 Top1 § Vo
Top?2 Top?2 ﬁ> | k7
Top3 Top3 1y

Lhreghoy of_ vall_d coex reSSIOn TO p4 - - TO p4 T g T

TopS TopS <
Top6 Top6 AUC




