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Topics about gene coexpression

 What is gene coexpression?

 How can we measure?



Gene coexpression

Microarray samples stored in public database

Gene A

Gene B

Pattern of expression changes

Gene coexpression is a similarity of gene expression patterns.

Coexpress
(r=0.7)



Coexpressed gene database

• Arabidopsis, rice • human, mouse, rat, chicken, 
zebrafish, fly, nematode

(Since 2007)(Since 2003)

http://atted.jp http://coxpresdb.jp

for Plants for Animals



Example for complex protein



Example for metabolic enzyme
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Example for metabolic enzyme
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Topics about gene coexpression

 What is gene coexpression?

 How can we measure?



PCC is a de-facto standard measure
Eisen et al, 1998 Brazma et al, 2000

Su et al, 2002

Guo et al, 2006

Goda et al, 2008



PCC is a de-facto standard measure

Zhu and Wu, 2008Mentzen and Wurtele, 2008Wei et al., 2006

Margolin et al., 2006Stuart et al., 2003

Mao et al., 2009

Ozaki et al., 2008 Atias et al., 2009 Lee et al., 2009

Lee et al., 2004

Nayak et al., 2009Prieto et al., 2008

Jordan et al., 2004



PCC value to predict gene function
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p-value < 0.001 p-value < 0.001



PCC value to predict gene function
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PCC value to predict gene function
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Outline of gene function prediction
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Result of gene function prediction
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In Arabidopsis RMA,
PCC rank and MR are better than PCC value.



Universality of the rank-based measures
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Same results were obtained for other data.

Arabidopsis Human



Coexpressed gene list from HIST1H2BM

MR Cor Gene
5.4 0.29 HIST1H2AI 

11.4 0.27 HIST1H1D 

11.5 0.27 HIST1H3D 

96.2 0.27 TMEM132A 

114.7 0.27 KIAA1652 

135.9 0.27 CHRND 

130.9 0.26 GRIN3B 

183.4 0.26 TES 

189.3 0.26 SSX5 

192.8 0.26 442503

201.3 0.26 SPDEF 

208.1 0.26 RAP1A 

208.4 0.26 hCG_1795560 

217.4 0.26 APOC4 

229.6 0.26 FOXN4 

249.5 0.26 ATOH1 

264.1 0.26 CXXC5 

MR Cor Gene
5.4 0.29 HIST1H2AI 

11.4 0.27 HIST1H1D 

11.5 0.27 HIST1H3D 

28.7 0.25 HIST1H2AJ 

74 0.23 HIST1H2BB 

79.8 0.23 HIST1H1E 

96.2 0.27 TMEM132A 

113 0.22 HIST1H4E 

114.7 0.27 KIAA1652 

124.5 0.24 HIST1H2AB 

130.9 0.26 GRIN3B 

135.9 0.27 CHRND 

145.2 0.21 HIST1H4D 

147.8 0.19 HIST1H3C 

160.4 0.19 HIST1H3A 

166 0.22 HIST1H3B 

168.3 0.22 HIST1H2BI 

Sorted by Cor Sorted by MR



Hierarchical clustering with MR
Measure of goodness:
number of junctions filled with one GO BP annotation
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MR was also an effective measure for hierarchical clustering.



Summary

• Gene coexpression
It is a similarity of gene expression patterns. It 
can be used to search functionally related genes.
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• Coexpression measure
PCC value is universally used 
as a gene coexpression 
measure. However we found 
that PCC rank was more 
suitable to introduce common 
threshold for any guide gene.




