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A. Sex x genotype QTL analysis for HDL on Chow diet
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B. Sex x genotype QTL analysis for HDL on Western diet
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Figure 1. QTL analysis (A) HDL on chow diet and (B) HDL on Western diet, with sex as an additive and
interactive trait. Black line shows the LOD scores for the genotyped SNP markers; blue circles identify peaks that
reach at least suggestive level of significance (marked by the dotted green line) and green crosses identify the
boundaries of peak regions defined as the nearest SNP markers at which the LOD score drops more than 1.5 below
the peak LOD. We observe several loci with significant and multiple additional loci with suggestive evidence for a
sex-specific allele effect.



Supplementary Figures 3

Figure 2. Upper panel shows the probe clustering tree (dendrogram) in the CASTxB6 female liver data. Branches
of the dendrogram correspond to modules, shown in the “modules” color row below the dendrogram. Modules are
also identified by their numeric and text labels in below the “module” color row. Other color rows below the
dendrogram indicate gene significance for (i.e., association with) measured traits. Green color indicates negative
correlation and red color indicates positive correlation. The figure suggests that the data contain robust
co-expression patterns and that some of the modules group together genes associated with particular traits.



Supplementary Figures 4

Figure 3. Upper panel shows the probe clustering tree (dendrogram) in the CASTxB6 female adipose data.
Branches of the dendrogram correspond to modules, shown in the “modules” color row below the dendrogram.
Modules are also identified by their numeric and text labels in below the “module” color row. Other color rows
below the dendrogram indicate gene significance for (i.e., association with) measured traits. Green color indicates
negative correlation and red color indicates positive correlation. The figure suggests that the data contain robust
co-expression patterns and that some of the modules group together genes associated with particular traits.
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Female Liver module−trait significance
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Figure 4. Module-trait associations for selected modules in CASTxB6 female liver data. We show modules whose
module eigengene significance is at least 0.35 for at least one trait. Entries in the table show the module eigengene
significances (that is, robust correlations of the module eigengene and the trait) and the corresponding p-values.
Cells in the table are colored according to the color legend, i.e., cells with positive correlations are colored red and
cells with negative correlations are colored green.
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Female Adipose module−trait significance
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Figure 5. Module-trait associations for selected modules in CASTxB6 female adipose data. We show modules
whose module eigengene significance is at least 0.35 for at least one trait. Entries in the table show the module
eigengene significances (that is, robust correlations of the module eigengene and the trait) and the corresponding
p-values. Cells in the table are colored according to the color legend, i.e., cells with positive correlations are colored
red and cells with negative correlations are colored green.
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Overlap of adipose and liver modules

0

10

20

30

40

50

60

A.0
 (6

07
5)

A.1
 (5

40
0)

A.2
 (3

03
1)

A.3
 (1

80
4)

A.4
 (1

55
9)

A.5
 (1

15
1)

A.6
 (8

09
)

A.7
 (7

91
)

A.8
 (4

42
)

A.9
 (5

19
)

A.1
0 

(4
90

)

A.1
1 

(3
35

)

A.1
2 

(3
58

)

A.1
3 

(3
11

)

A.1
4 

(2
46

)

A.1
5 

(2
39

)

A.1
6 

(6
3)

L.0 (9910)
L.1 (2821)
L.2 (1262)
L.3 (1283)

L.4 (909)
L.5 (777)
L.6 (666)
L.7 (637)
L.8 (522)
L.9 (435)

L.10 (409)
L.11 (379)
L.12 (343)
L.13 (323)
L.14 (268)
L.15 (257)
L.16 (231)
L.17 (190)
L.18 (201)
L.19 (193)
L.20 (161)
L.21 (145)
L.22 (135)
L.23 (128)
L.24 (126)

L.25 (92)
L.26 (87)
L.27 (80)
L.29 (84)
L.33 (63)
L.38 (58)
L.45 (50)
L.48 (45)
L.50 (51)
L.58 (42)
L.64 (40)
L.65 (38)
L.68 (32)
L.70 (33)
L.71 (33)
L.73 (31)
L.76 (28)
L.81 (25)

3439|1e−157 1679|1 1187|1 613|1 588|1 651|1e−24 323|0.9 369|0.004 97|1 211|0.7 217|0.2 152|0.1 86|1 107|1 65|1 107|0.2 19|1

287|1 2018|0 26|1 64|1 45|1 56|1 34|1 35|1 119|4e−18 7|1 8|1 7|1 65|4e−04 34|0.7 7|1 3|1 6|0.8

156|1 47|1 729|0 22|1 41|1 28|1 31|1 20|1 1|1 94|7e−26 59|5e−09 16|0.7 1|1 2|1 7|1 8|0.9 0|1

159|1 107|1 21|1 781|0 46|1 33|1 18|1 20|1 37|0.006 6|1 5|1 3|1 11|1 20|0.2 9|0.9 4|1 3|0.7

306|3e−08 328|2e−20 122|0.3 29|1 16|1 27|1 5|1 21|1 13|0.9 6|1 10|1 4|1 10|0.9 2|1 5|1 4|1 1|0.9

144|1 30|1 375|2e−133 18|1 42|0.9 22|1 35|0.06 21|0.9 2|1 30|0.002 33|9e−05 8|0.9 1|1 2|1 6|0.8 8|0.5 0|1

139|1 88|1 85|0.5 21|1 26|1 34|0.4 77|6e−21 68|3e−16 8|0.9 33|1e−05 49|2e−14 17|0.01 3|1 4|1 5|0.8 8|0.4 1|0.8

146|1 35|1 41|1 8|1 258|1e−138 27|0.8 10|1 43|1e−05 1|1 19|0.1 3|1 21|3e−04 2|1 1|1 6|0.7 15|0.002 1|0.8

136|0.4 242|6e−33 33|1 15|1 13|1 18|1 8|1 3|1 11|0.4 1|1 8|0.9 3|1 18|0.001 6|0.7 2|1 5|0.6 0|1

62|1 145|3e−07 9|1 26|0.9 14|1 11|1 6|1 10|0.9 33|1e−11 0|1 1|1 0|1 23|3e−07 89|4e−81 2|0.9 2|0.9 2|0.3

116|0.1 29|1 61|0.1 18|1 46|3e−04 32|0.006 39|1e−08 15|0.4 4|0.9 6|0.9 14|0.05 7|0.4 3|0.9 1|1 10|0.01 6|0.2 2|0.3

103|0.3 74|0.9 26|1 8|1 46|5e−05 20|0.4 28|1e−04 22|0.009 7|0.6 10|0.3 15|0.01 6|0.5 2|1 5|0.6 5|0.4 2|0.9 0|1

81|0.8 109|8e−05 51|0.1 25|0.6 18|0.9 13|0.9 4|1 6|1 9|0.2 5|0.9 6|0.7 5|0.5 3|0.9 3|0.8 1|1 2|0.9 2|0.2

99|0.03 29|1 7|1 43|3e−04 107|1e−46 14|0.7 2|1 2|1 8|0.3 2|1 0|1 1|1 3|0.9 3|0.8 1|1 2|0.8 0|1

66|0.7 16|1 74|7e−11 6|1 32|9e−04 9|0.9 11|0.3 8|0.7 0|1 18|3e−05 15|5e−04 5|0.3 1|1 2|0.9 4|0.3 1|0.9 0|1

22|1 41|1 2|1 7|1 6|1 7|1 1|1 2|1 48|9e−34 1|1 0|1 1|1 107|3e−129 8|0.02 2|0.8 0|1 2|0.1

59|0.5 19|1 19|1 3|1 35|4e−06 30|1e−06 12|0.1 21|4e−05 0|1 7|0.2 11|0.009 7|0.05 1|1 0|1 1|0.9 5|0.09 1|0.5

19|1 90|9e−14 4|1 33|7e−06 9|0.9 4|1 5|0.8 1|1 14|1e−05 0|1 0|1 1|0.9 4|0.3 4|0.2 2|0.6 0|1 0|1

74|3e−04 17|1 6|1 7|1 56|7e−21 10|0.5 6|0.7 4|0.9 5|0.3 2|0.9 1|1 2|0.8 2|0.8 1|0.9 5|0.06 1|0.9 2|0.1

32|1 9|1 15|1 1|1 24|0.002 24|2e−05 2|1 27|3e−10 0|1 17|1e−06 3|0.8 31|1e−23 0|1 0|1 2|0.6 6|0.01 0|1

40|0.6 24|1 18|0.8 0|1 10|0.6 7|0.7 22|3e−08 12|0.008 3|0.6 9|0.009 7|0.05 3|0.4 3|0.4 2|0.6 0|1 1|0.8 0|1

49|0.02 11|1 19|0.5 3|1 13|0.2 13|0.03 12|0.004 6|0.4 0|1 2|0.8 4|0.4 1|0.9 4|0.2 6|0.01 0|1 2|0.4 0|1

9|1 22|1 4|1 6|1 1|1 1|1 0|1 1|1 0|1 0|1 0|1 0|1 0|1 0|1 91|1e−153 0|1 0|1

29|0.8 9|1 34|2e−05 1|1 4|1 6|0.6 9|0.03 7|0.1 0|1 15|1e−07 6|0.05 3|0.3 0|1 0|1 0|1 5|0.01 0|1

26|0.9 3|1 4|1 5|1 9|0.5 21|7e−07 1|1 16|5e−06 1|0.9 2|0.8 1|0.9 13|3e−08 0|1 0|1 1|0.7 2|0.4 21|7e−33

33|0.02 17|0.9 8|0.9 2|1 2|1 4|0.7 10|0.001 7|0.03 3|0.2 2|0.6 2|0.6 0|1 0|1 1|0.7 0|1 1|0.6 0|1

24|0.4 22|0.3 6|1 4|0.9 8|0.2 3|0.8 10|8e−04 2|0.8 2|0.5 2|0.6 2|0.5 0|1 1|0.7 1|0.7 0|1 0|1 0|1

9|1 8|1 6|1 2|1 0|1 1|1 40|3e−37 5|0.1 2|0.4 2|0.5 4|0.08 0|1 0|1 0|1 1|0.6 0|1 0|1

36|5e−04 13|1 2|1 5|0.8 12|0.009 4|0.6 5|0.2 1|0.9 3|0.2 0|1 0|1 0|1 1|0.7 2|0.3 0|1 0|1 0|1

19|0.2 7|1 8|0.6 2|1 5|0.4 4|0.4 2|0.6 1|0.9 0|1 3|0.2 1|0.7 2|0.2 1|0.6 1|0.6 3|0.03 4|0.004 0|1

21|0.05 17|0.2 6|0.8 2|0.9 0|1 3|0.5 5|0.05 1|0.9 1|0.7 0|1 0|1 1|0.6 1|0.6 0|1 0|1 0|1 0|1

21|0.009 4|1 7|0.5 2|0.9 2|0.9 7|0.01 2|0.5 0|1 0|1 1|0.7 0|1 1|0.5 0|1 1|0.5 1|0.4 1|0.4 0|1

11|0.6 13|0.2 0|1 2|0.9 2|0.8 2|0.7 10|2e−06 0|1 3|0.05 0|1 1|0.6 0|1 0|1 1|0.4 0|1 0|1 0|1

17|0.1 4|1 4|0.9 4|0.6 1|1 2|0.7 2|0.5 2|0.5 0|1 2|0.3 1|0.7 11|1e−10 0|1 0|1 0|1 1|0.4 0|1

4|1 4|1 1|1 1|1 4|0.3 1|0.9 0|1 2|0.4 0|1 0|1 0|1 0|1 0|1 0|1 1|0.4 24|1e−37 0|1

8|0.8 24|5e−07 1|1 1|1 2|0.8 1|0.9 0|1 1|0.7 1|0.5 1|0.6 0|1 0|1 0|1 0|1 0|1 0|1 0|1

8|0.8 20|6e−05 2|1 0|1 3|0.5 0|1 0|1 2|0.4 2|0.2 1|0.6 0|1 0|1 0|1 0|1 0|1 0|1 0|1

8|0.6 14|0.007 1|1 0|1 3|0.4 0|1 0|1 1|0.7 2|0.1 0|1 1|0.5 0|1 1|0.4 1|0.3 0|1 0|1 0|1

9|0.5 2|1 1|1 0|1 1|0.9 0|1 18|2e−18 1|0.7 0|1 1|0.5 0|1 0|1 0|1 0|1 0|1 0|1 0|1

20|2e−05 0|1 3|0.8 0|1 6|0.02 0|1 1|0.7 2|0.3 0|1 0|1 0|1 1|0.4 0|1 0|1 0|1 0|1 0|1

5|0.9 3|1 3|0.8 0|1 0|1 0|1 3|0.09 2|0.3 0|1 1|0.5 2|0.1 1|0.4 0|1 1|0.3 1|0.3 9|2e−11 0|1

20|5e−07 4|0.9 0|1 0|1 2|0.6 0|1 0|1 1|0.6 0|1 0|1 0|1 1|0.3 0|1 0|1 0|1 0|1 0|1

4|0.9 3|0.9 0|1 14|4e−10 1|0.8 1|0.7 0|1 0|1 2|0.08 0|1 0|1 0|1 0|1 0|1 0|1 0|1 0|1

Figure 6. Overlap of liver and adipose modules in the CASTxB6 female data. Each row corresponds to a liver
module (labeled by number and color), and each column corresponds to an adipose module. Numbers in the table
give the number of probes in the overlap of the corresponding modules and the Fisher exact test p-values. Table cells
are colored so that very significant p-values are colored with string red color; scale on the left denotes − log10 p.
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A. Male vs. female gene significance for HDL
 cor=0.62, p<1e−200
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B. Male vs. female module significance for HDL
 cor=0.84, p=3.5e−12
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Figure 7. Preservation of (A) gene significance and (B) module eigengene significance for HDL between the
CASTxB6 female (x-axis) and male (y-axis) data. In panel A every point represents a probe. In panel B every point
represents a module (more precisely, its eigengene). HDL-associated modules are indicated by their numeric labels.
Clearly, module eigengene significance is highly preserved: eigengenes strongly positively (negatively) associated with
HDL in the female data are also highly positively (negatively) associated in the male data.
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Module 6 (MES: 0.56)
 cor=0.59, p=0.12
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Module 10 (MES: −0.42)
 cor=−0.72, p=0.044
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Module 11 (MES: −0.46)
 cor=−0.68, p=0.064
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Module 16 (MES: 0.4)
 cor=0.15, p=0.72
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Module 18 (MES: −0.39)
 cor=−0.5, p=0.21
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Module 20 (MES: 0.42)
 cor=0.63, p=0.094
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Module 21 (MES: −0.4)
 cor=−0.77, p=0.025
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Module 64 (MES: 0.48)
 cor=0.41, p=0.31
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Figure 8. Significance for HDL tends to be better preserved for strongly preserved modules. Each panel presents a
scatterplot of module significance for HDL (y-axis) vs. summary preservation measure Zsummary (x-axis) across all
data sets. Each plot corresponds to a single module indicated in the title together with its significance for HDL in
the reference female CASTxB6 data. Within each plot, each point corresponds to a test data set indicated by a short
label next to each point. A linear model regression line is shown within each plot, and the corresponding correlation
and p-value is shown in each title. For all modules, the module significance on average increases (in absolute value)
as the summary preservation statistic increases.
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Figure 9. eQTL analysis of top 3 genes (Wfdc2, Hdac3, Acat2) that are consistently related to HDL and pass a
causality test in the CASTxB6 data. The black, blue, and green lines show the LOD scores of Wfdc2, Hdac3, Acat2,
respectively, at each of the nearly 1400 genotyped markers. All 3 genes have a strong cis-eQTL peak (their physical
location is indicated by the filled circle on their respective LOD curves). For Wfdc2 the cis-eQTL peak coincides
with a QTL peak for HDL (grey line); for Hdac3 the cis-eQTL peak is on the same chromosome (18) but some 30MB
away from the HDL QTL peak. Acat2 is located on chromosome 17 where HDL does not have peak, but the gene
has a moderately strong trans-eQTL peak near the HDL QTL peak on chromosome 10.


