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Here we study preservation of consensus modules constructed previously in [1], namely the consensus modules
across human and chimpanzee brain samples, across samples from 4 tissues of female mice, and across samples from
male and female mouse livers.

Consensus modules [1] across given data sets are constructed in such a way that genes within consensus modules are
highly co-expressed in all given individual data sets. For example, consensus modules across human and chimpanzee
brains should exhibit a high preservation between the human and chimpanzee data sets. Here we show that this
is indeed true on the examples analyzed in [1]. That work reported three examples of consensus module analysis:
1) across human and chimpanzee brain expression data, 2) across expression data from mouse female brain, muscle,
liver, and adipose tissues (i.e., consensus of four separate data sets), and 3) across female and male mouse liver
expression data. The human and chimpanzee expression data have been first reported in [2], and a gene co-expression
network analysis was described in [3]. The mouse expression data have been obtained from a BxH F2 intercross and
have been previously described in [4].

A summary of the results is shown in Figure 1. The Figures shows that most consensus modules show strong
overall preservation as measured by the Zsummary statistic, with only a few exceptions showing moderate preservation.
This expected findings corroborates that our module preservation statistics are indeed capable of identifying preserved
modules. We observe again that, in general, larger modules tend to have larger Z statistic values. Since the Z statistics
measure how significantly different the observed statistics are from their expectation under the null hypothesis (of no
preservation) it is not surprising that this significance level depends on the module size.
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A. Ref.: Human brain
Test: Chimp brain
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B. Ref.: Chimp brain
Test: Human brain
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C. Ref.: Female mouse liver
Test: Male mouse liver
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D. Ref.: Male mouse liver
Test: Female mouse liver
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E. Ref.: Fem. mouse brain
Test: Fem. mouse muscle
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F. Ref.: Fem. mouse muscle
Test: Fem. mouse liver
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G. Ref.: Fem. mouse liver
Test: Fem. mouse adipose
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H. Ref.: Fem. mouse adipose
Test: Fem. mouse brain
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Figure 1. Consensus modules show high preservation statistics. This figure shows the Zsummary statistics
for human–chimpanzee consensus modules (panels A., B.), female–male mouse liver consensus modules (panels C.,
D.), and consensus modules across four female tissues (panels E.–H.). Each panel indicates which data set was
regarded as reference (Ref.) and which data set was regarded as the test set. Each panel shows the preservation
statistic Zsummary = ZmedianDensity+ZmedianNetStruct

2 as a function of the module size (x-axis) for the modules found in the
corresponding analysis in [1]. Colors of the plot symbols correspond to the module color labels in [1]. Modules can
also be identified by the secondary numeric label, 1 denoting turquoise, 2 blue, 3 brown, 4 yellow, 5 green, 6 red, 7
black, 8 pink, 9 magenta, 10 purple, and 11 greenyellow. The dashed blue and green lines indicate the thresholds
Z = 2 and Z = 10, respectively. For all reference and test data sets, all consensus modules exhibit preservation
statistics of around or above 10 indicating strong preservation.
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In summary, this application shows 1) that module preservation statistics and the recommended threshold values
provide sufficient statistical power to implicate preserved modules in several real examples and 2) that the Z statistic
values of preserved modules tend to increase with module size.

A complete table of results can be found in the accompanying Supplementary Table S4. This is a flat comma
separated value (CSV) text file that can be viewed in most standard spreadsheet software such as MS Excel and
OpenOffice Calc. The columns indicate the reference set, test set, module, module size, observed preservation statistics,
and their Z scores.

In Figures 2– 17 we present selected Z scores graphically. The plots are organized to form one figure per reference-
test pair. In each figure, we plot the module quality and preservation Z scores (y-axis) of density and network structure
preservation statistics as a function of module size (x-axis). The reference and test data sets are indicated in the title
of each plot. Colors of the plot symbols correspond to the module color labels in [1]. Modules can also be identified
by the secondary numeric label, 1 denoting turquoise, 2 blue, 3 brown, 4 yellow, 5 green, 6 red, 7 black, 8 pink, 9
magenta, 10 purple, and 11 greenyellow. The dashed blue and green lines indicate the thresholds Z = 2 and Z = 10,
respectively.
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Figure 2. Module preservation of consensus modules between human and chimpanzee brain samples.
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Figure 3. Module preservation of consensus modules between chimpanzee and human brain samples.
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Figure 4. Module preservation of consensus modules between female and male mouse liver samples.
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Figure 5. Module preservation of consensus modules between male and female mouse liver samples.
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Figure 6. Module preservation of consensus modules between female brain and muscle samples.
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Figure 7. Module preservation of consensus modules between female brain and liver samples.
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Figure 8. Module preservation of consensus modules between female brain and adipose samples.
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Figure 9. Module preservation of consensus modules between female muscle and brain samples.
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Figure 10. Module preservation of consensus modules between female muscle and liver samples.
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Figure 11. Module preservation of consensus modules between female muscle and adipose samples.
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Figure 12. Module preservation of consensus modules between female liver and brain samples.
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Figure 13. Module preservation of consensus modules between female liver and muscle samples.
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Figure 14. Module preservation of consensus modules between female liver and adipose samples.
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Figure 15. Module preservation of consensus modules between female adipose and brain samples.
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Figure 16. Module preservation of consensus modules between female adipose and muscle samples.
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Figure 17. Module preservation of consensus modules between female adipose and liver samples.
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1 Results of IGP

Here we present IGP (Figure 18) and permutation p-value (Figure 19 of consensus modules across the data sets from
which the consensus modules were identified. Since consensus modules are by definition modules present in all data
sets, we expect a high IGP for all modules. Overall this expectation is borne out in the results. Exceptions are
modules female mouse 4-tissue consensus modules 6 and 9 (red and magenta) in the brain data that show lower IGP.
These modules also exhibit lower Zsummary preservation score.
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C. Modules: Female−male liver
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Module size

O
bs

er
ve

d 
IG

P

7
2

3

5

11
9

8

10

6

13

12
14

●
●
●

●

●

●
●

●

●

●
●

●
●

50 100 200 500

0.
4

0.
6

0.
8

1.
0

D. Modules: Female−male liver
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F. Modules: Female 4−tissues
Test data: Muscle

Module size

O
bs

er
ve

d 
IG

P

7
2

3
5

11

9

8

10 6

1

4

●

●

●
●

●
●

●

●

●

●
●

20 50 100 200

0.
4

0.
6

0.
8

1.
0
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Test data: Adipose
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Figure 18. Observed in-group proportion of consensus modules across the data sets from which the consensus
modules were identified. Modules are labeled by their labels and colors. Since consensus modules are by definition
modules present in all data sets, we expect a high IGP for all modules.
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A. Modules: Human−chimp brain
Test data: Chimp brain
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B. Modules: Human−chimp brain
Test data: Human brain
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C. Modules: Female−male liver
Test data: Male mouse liver
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D. Modules: Female−male liver
Test data: Female mouse liver
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E. Modules: Female 4−tissues
Test data: Brain
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F. Modules: Female 4−tissues
Test data: Muscle
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G. Modules: Female 4−tissues
Test data: Liver
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H. Modules: Female 4−tissues
Test data: Adipose
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Figure 19. Permutation p-value of ofbserved IPG of consensus modules across the data sets from which the
consensus modules were identified. Modules are labeled by their labels and colors.
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