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Table 2 Examples of rules with higher confidence in RuleGQ than in OntoExpress due to the elimination of
transitional genes in RuleGO

Name of the concept

OntoEsxpress confidence

RuleGO confidence Dataset

GO: 0030529: ribonucleoprotein complex 26/45 =0. 58 25,27 =0.93 Colon cancer
GO: 0006261: DNA dependent DNA replication 5/11 =0.45 5.5 =1 Colon cancer
GO: 0000278: mitotic cell cycle 10422 =0. 45 1010 =1 Adenocarcinoma

4.3 KMEFERSNAEIIEMS
OntoExpress S EEIFAT & MR R L5
WA EIMEICE, 1T RuleGO BEHS E T AL S5
FHERFREMEFTEHRAOMSAES. RIPER
BoR, EREFEENSRANG, 2546 62 %
520 MAINEE NI S AT 1. F AN

EEER (R3), RELaThEs A R I
EEFEER, mMzelsh L iTinfsast
SRR E (R B R, XA 0 R L
BRI RN TR EFREE TR, Ha2K Aot
ANEREA, BABERRESZ 0 AN R
AT R

Table 3 Two example rules demonstrating apparent increase in confidence after incorporating more gene function units

Rules with single concept Confidence Rules with combinatorial concepts Confidence
GO: 0003723: RNA binding,
GO: 0003723: RNA binding 5096 =0. 52 23,25 =0.92
GO: 0030529: ribonucleoprotein complex
GO: 0005830: cytosolic ribosome GO: 0005830: cytosolic ribosome ( sensu Eukarya),
8414 =0. 57 8/8=1
(sensu Fukarya) GO: 0006412: protein biosynthesis
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Table 4 Distribution of rules with the number of covered

genes =10 and the confidence =0. 9 in different rule-classes

(classified according to the number of function units
incorporated in the rule )

Classification of Number of Mean Number of Tules with

rules rules support support > 5
Rules with 1 concept 44 2.07 1
Rules with 2 concepts 46 4.65 8
Rules with 3 concepts 20 7.30 8
Rules with 4 concepts 6 6.17 1
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Mining Association Rules of GO Function Classes
and Gene Expression Difference”

TU Kang” . YU Hui’, GUO Zheng"* ™, LI Xia"
(UDeparmmm, of Medical Mathematics and Biomedical Engineering, Harbin Medical University, Harbin 150086, China:
2 Harbin Gene-Tech Biochip Development Inc, LT, Harbin 150086, China)

Abstract To adapt to the hierarchical structural property of Gene Ontology, the standard Apriori algorithm is
modified into a novel algorithm. RuleG(Q, which mines association rules of GO function classes and gene expression
difference. The inputs of RuleGO are one set of differential expressed genes and another set of non-differential
expressed genes, and the outputs of RuleGO are association rules linking GO function combinations to gene
differential expression. Rules mined by RuleGO may guide insights into gene expression difference at the functional
level, towards the clarification of the process of pathological changes or the mechanism of medicine. Both RuleG(O
and OntoExpress are applied to the datasets of colon cancer and adenocarcinoma, and RuleGO turned out to be
more powerful to mine relevant function rules than OntoExpress. The experimental results also reveal that rules with
both high significance and high support mostly involve more than one gene function classes, suggesting that
considering the combination of multiple gene function classes may be more resonable in gene expression analysis

than taking into account only a single gene function class.

Key words gene expression profile, gene expression difference, characteristic functional classes, association

tule. Gene Ontology
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