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Figure S2
Figure S2.  The effect of surgery on GDF-15 in the circulation of wasting and non-wasting patients.
Surgery increased GDF-15 in both wasting and non-wasting patients with maximal GDF-15 found on day 1.
Circulating GDF-15 was higher at all time points in wasting patients compared to non-wasting patients .  
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Figure S3

Figure S3.  Whole genome co-
expression network analysis (WGCNA) 
of plasma metabolites before surgery.  
Day 0 plasma metabolite levels were 
grouped using WGCNA then compared 
with physiological parameters and 
circulating GDF-15 levels (quantified 
by ELISA.  Red demonstrates positive 
correlation and blue shows negative 
correlation.  R and p Values calculated 
using robust biweight mid-correlation 
are shown in the appropriate box.
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Figure S4

Figure S4.  Whole genome co-
expression network analysis (WGCNA) 
of plasma metabolites 1 day after 
surgery.  
Day 1 plasma metabolite levels were 
grouped using WGCNA then compared 
with physiological parameters and 
circulating GDF-15 levels (quantified 
by ELISA.  Red demonstrates positive 
correlation and blue shows negative 
correlation.  R and p Values calculated 
using robust biweight mid-correlation 
are shown in the appropriate box.
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Figure S5

Figure S5.  Whole genome co-
expression network analysis (WGCNA) 
of plasma metabolites 3 days after 
surgery.  
Day 3 plasma metabolite levels were 
grouped using WGCNA then compared 
with physiological parameters and 
circulating GDF-15 levels (quantified 
by ELISA.  Red demonstrates positive 
correlation and blue shows negative 
correlation.  R and p Values calculated 
using robust biweight mid-correlation 
are shown in the appropriate box.
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Figure S6

Figure S6.  Whole genome co-
expression network analysis (WGCNA) 
of plasma metabolites 7 days after 
surgery.  
Day 7 plasma metabolite levels were 
grouped using WGCNA then compared 
with physiological parameters and 
circulating GDF-15 levels (quantified 
by ELISA.  Red demonstrates positive 
correlation and blue shows negative 
correlation.  R and p Values calculated 
using robust biweight mid-correlation 
are shown in the appropriate box.
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Figure S7

Figure S7.  Whole genome co-expression network analysis (WGCNA) of plasma metabolites 1 day after 
surgery compared to plasma cytokines on the same day and their receptors.  

Day 1 plasma metabolite levels were grouped using WGCNA then compared with circulating cytokines 
quantified by Somascan assay..  Red demonstrates positive correlation and blue shows negative 
correlation.  R and p Values calculated using robust biweight mid-correlation are shown in the 
appropriate box.



biweight correlation module trait rels

−1

−0.5

0

0.5

1

CC
L1

CC
L1
1

CC
L1
3

CC
L1
4

CC
L1
5

CC
L1
6

CC
L1
7

CC
L1
8

CC
L1
9
CC
L2

CC
L2
0

CC
L2
1

CC
L2
2

CC
L2
3

CC
L2
3.1

CC
L2
4

CC
L2
5

CC
L2
6

CC
L2
7

CC
L2
8
CC
L3

CC
L3
L1

CC
L4
L1
CC
L5
CC
L7
CC
L8

CX
3C
L1

CX
CL
1

CX
CL
10

CX
CL
11

CX
CL
12

CX
CL
13

CX
CL
16

CX
CL
3.C
XC
L2

CX
CL
5

CX
CL
6

CX
CL
8

CX
CL
9

GD
F1
5
IL1
0

IL1
0R
A

IL1
0R
B
IL1
1

IL1
2A
.IL
12
B

IL1
2B
.IL
23
A

IL1
2R
B1

IL1
2R
B2 IL1

3

IL1
3R
A1

IL1
5R
A
IL1
6
IL1
7A
IL1
7B
IL1
7D
IL1
7F

IL1
7R
A

IL1
7R
B

IL1
7R
C

IL1
7R
D

IL1
8B
P

IL1
8R
1

IL1
8R
AP IL1

9
IL1
A
IL1
B
IL1
R1
IL1
R2

IL1
RA
P

IL1
RA
PL
2

IL1
RL
1

IL1
RL
2
IL1
RN IL2 IL2

0

IL2
0R
A
IL2
2

IL2
2R
A1

IL2
2R
A2
IL2
3R IL2

4
IL2
5

IL2
7.E
BI3

IL2
7R
A
IL2
RA
IL2
RG IL3 IL3

4
IL3
6A
IL3
6B IL3

7
IL3
RA IL4IL4

R IL5
IL5
RA IL6IL6

R
IL6
ST IL7IL7

R IL9

TN
FR
SF
13
B

TN
FR
SF
6B

MEblue

MEred

MEblack

MEpink

MEgreen

MEyellow

MEbrown

MEmagenta

MEturquoise

MEgrey

0.041
(0.9)

0.055
(0.8)

−0.061
(0.8)

−0.3
(0.2)

0.03
(0.9)

0.12
(0.6)

0.073
(0.8)

−0.28
(0.3)

−0.043
(0.9)

0.2
(0.4)

0.041
(0.9)

0.036
(0.9)

0.21
(0.4)

−0.11
(0.7)

−0.13
(0.6)

−0.096
(0.7)

0.49
(0.05)

−0.025
(0.9)

0.36
(0.2)

0.33
(0.2)

−0.25
(0.3)

−0.057
(0.8)

−0.45
(0.07)

−0.2
(0.4)

−0.14
(0.6)

0.18
(0.5)

0.013
(1)

0.17
(0.5)

−0.3
(0.2)

−0.34
(0.2)

0.33
(0.2)

−0.09
(0.7)

0.11
(0.7)

−0.24
(0.4)

0.33
(0.2)

−0.22
(0.4)

−0.016
(1)

−0.72
(0.001)

−0.18
(0.5)

0.19
(0.5)

0.12
(0.6)

−0.032
(0.9)

0.11
(0.7)

−0.026
(0.9)

−0.3
(0.2)

0.04
(0.9)

−0.35
(0.2)

0.2
(0.4)

−0.092
(0.7)

−0.46
(0.06)

0.079
(0.8)

0.0027
(1)

0.31
(0.2)

0.49
(0.05)

−0.36
(0.2)

−0.044
(0.9)

−0.3
(0.2)

−0.39
(0.1)

0.097
(0.7)

−0.63
(0.006)

0.34
(0.2)

0.23
(0.4)

0.44
(0.08)

0.086
(0.7)

−0.11
(0.7)

−0.11
(0.7)

0.37
(0.1)

0.14
(0.6)

−0.26
(0.3)

−0.27
(0.3)

0.043
(0.9)

−0.18
(0.5)

0.14
(0.6)

0.1
(0.7)

−0.35
(0.2)

0.39
(0.1)

0.33
(0.2)

0.14
(0.6)

0.29
(0.3)

−0.0012
(1)

0.041
(0.9)

−0.61
(0.01)

−0.04
(0.9)

−0.051
(0.8)

−0.02
(0.9)

−0.038
(0.9)

0.15
(0.6)

0.3
(0.2)

−0.027
(0.9)

0.33
(0.2)

0.2
(0.4)

−0.076
(0.8)

0.073
(0.8)

0.43
(0.08)

−0.22
(0.4)

−0.46
(0.06)

−0.2
(0.4)

0.081
(0.8)

0.16
(0.5)

−0.044
(0.9)

−0.26
(0.3)

0.39
(0.1)

−0.35
(0.2)

0.43
(0.08)

0.35
(0.2)

0.021
(0.9)

−0.42
(0.09)

0.1
(0.7)

−0.21
(0.4)

0.1
(0.7)

0.077
(0.8)

−0.039
(0.9)

0.028
(0.9)

−0.21
(0.4)

0.093
(0.7)

0.41
(0.1)

0.11
(0.7)

−0.06
(0.8)

−0.17
(0.5)

0.43
(0.08)

0.56
(0.02)

0.32
(0.2)

0.047
(0.9)

0.34
(0.2)

0.21
(0.4)

0.053
(0.8)

−0.12
(0.6)

−0.23
(0.4)

−0.31
(0.2)

0.076
(0.8)

0.33
(0.2)

−0.12
(0.7)

−0.29
(0.3)

0.44
(0.08)

0.13
(0.6)

0.27
(0.3)

−0.22
(0.4)

0.52
(0.03)

−0.42
(0.1)

0.64
(0.006)

−0.43
(0.09)

0.14
(0.6)

0.027
(0.9)

0.19
(0.5)

0.27
(0.3)

−0.038
(0.9)

0.076
(0.8)

−0.18
(0.5)

−0.0095
(1)

0.0079
(1)

0.2
(0.4)

−0.38
(0.1)

−0.21
(0.4)

0.19
(0.5)

0.28
(0.3)

0.079
(0.8)

−0.09
(0.7)

−0.33
(0.2)

0.053
(0.8)

−0.053
(0.8)

−0.24
(0.3)

0.062
(0.8)

−0.093
(0.7)

0.34
(0.2)

0.075
(0.8)

0.21
(0.4)

−0.42
(0.1)

0.074
(0.8)

−0.19
(0.5)

−0.16
(0.5)

0.11
(0.7)

−0.36
(0.2)

−0.5
(0.04)

0.053
(0.8)

0.0064
(1)

−0.093
(0.7)

0.11
(0.7)

−0.41
(0.1)

−0.1
(0.7)

0.0013
(1)

0.2
(0.4)

−0.19
(0.5)

−0.067
(0.8)

0.16
(0.5)

−0.42
(0.1)

0.36
(0.2)

−0.12
(0.7)

−0.13
(0.6)

0.17
(0.5)

0.46
(0.06)

0.28
(0.3)

0.16
(0.5)

0.23
(0.4)

−0.29
(0.3)

0.042
(0.9)

0.12
(0.7)

−0.23
(0.4)

−0.019
(0.9)

−0.21
(0.4)

0.067
(0.8)

0.026
(0.9)

−0.17
(0.5)

−0.12
(0.6)

0.2
(0.5)

0.45
(0.07)

−0.12
(0.6)

−0.22
(0.4)

0.014
(1)

0.53
(0.03)

−0.34
(0.2)

−0.19
(0.5)

−0.27
(0.3)

−0.49
(0.04)

0.02
(0.9)

−0.18
(0.5)

0.014
(1)

0.0083
(1)

−0.17
(0.5)

0.3
(0.2)

0.082
(0.8)

0.13
(0.6)

0.2
(0.5)

−0.069
(0.8)

0.066
(0.8)

0.13
(0.6)

−0.45
(0.07)

−0.022
(0.9)

−0.0092
(1)

0.26
(0.3)

−0.77
(3e−04)

−0.43
(0.08)

−0.51
(0.04)

−0.11
(0.7)

0.44
(0.08)

−0.065
(0.8)

−0.46
(0.06)

−0.24
(0.3)

−0.35
(0.2)

0.068
(0.8)

−0.67
(0.003)

0.043
(0.9)

−0.55
(0.02)

0.23
(0.4)

−0.1
(0.7)

−0.061
(0.8)

0.13
(0.6)

0.26
(0.3)

0.64
(0.005)

0.27
(0.3)

0.19
(0.5)

0.084
(0.7)

0.21
(0.4)

0.057
(0.8)

0.15
(0.6)

0.22
(0.4)

0.47
(0.06)

−0.28
(0.3)

0.025
(0.9)

0.17
(0.5)

0.16
(0.5)

−0.43
(0.09)

0.012
(1)

0.15
(0.6)

0.21
(0.4)

0.2
(0.5)

−0.06
(0.8)

0.22
(0.4)

−0.36
(0.2)

−0.004
(1)

−0.22
(0.4)

0.3
(0.2)

0.24
(0.4)

0.16
(0.5)

0.64
(0.006)

0.37
(0.1)

0.27
(0.3)

0.62
(0.007)

0.18
(0.5)

−0.093
(0.7)

0.013
(1)

0.44
(0.08)

−0.087
(0.7)

0.059
(0.8)

−0.023
(0.9)

−0.083
(0.8)

−0.23
(0.4)

0.29
(0.3)

−0.21
(0.4)

0.27
(0.3)

−0.51
(0.03)

−0.59
(0.01)

0.075
(0.8)

0.26
(0.3)

−0.14
(0.6)

0.46
(0.06)

−0.16
(0.5)

−0.34
(0.2)

0.073
(0.8)

−0.19
(0.5)

0.046
(0.9)

−0.1
(0.7)

−0.45
(0.07)

0.1
(0.7)

0.5
(0.04)

−0.049
(0.9)

0.33
(0.2)

0.13
(0.6)

0.34
(0.2)

0.35
(0.2)

−0.25
(0.3)

−0.084
(0.7)

0.46
(0.06)

−0.44
(0.08)

−0.35
(0.2)

0.28
(0.3)

−0.13
(0.6)

−0.77
(3e−04)

0.13
(0.6)

0.55
(0.02)

−0.38
(0.1)

0.047
(0.9)

0.22
(0.4)

−0.43
(0.08)

−0.41
(0.1)

−0.26
(0.3)

−0.22
(0.4)

0.14
(0.6)

0.12
(0.7)

−0.00077
(1)

−0.43
(0.08)

−0.62
(0.008)

0.00041
(1)

−0.13
(0.6)

0.18
(0.5)

0.16
(0.5)

−0.14
(0.6)

0.057
(0.8)

−0.2
(0.4)

−0.45
(0.07)

−0.064
(0.8)

−0.42
(0.09)

0.11
(0.7)

−0.2
(0.4)

0.11
(0.7)

−0.025
(0.9)

−0.15
(0.6)

−0.35
(0.2)

−0.51
(0.04)

0.006
(1)

0.11
(0.7)

−0.049
(0.9)

−0.17
(0.5)

−0.11
(0.7)

−0.1
(0.7)

−0.039
(0.9)

−0.55
(0.02)

−0.25
(0.3)

−0.25
(0.3)

−0.18
(0.5)

−0.25
(0.3)

−0.22
(0.4)

−0.059
(0.8)

0.11
(0.7)

−0.62
(0.007)

−0.35
(0.2)

0.2
(0.4)

−0.18
(0.5)

0.47
(0.06)

−0.49
(0.05)

−0.078
(0.8)

−0.098
(0.7)

0.3
(0.2)

−0.19
(0.5)

0.32
(0.2)

−0.013
(1)

0.41
(0.1)

0.11
(0.7)

−0.38
(0.1)

0.26
(0.3)

−0.22
(0.4)

−0.19
(0.5)

0.0094
(1)

0.37
(0.1)

−0.024
(0.9)

−0.23
(0.4)

0.043
(0.9)

0.18
(0.5)

0.16
(0.5)

0.089
(0.7)

0.023
(0.9)

−0.38
(0.1)

−0.06
(0.8)

0.21
(0.4)

−0.14
(0.6)

0.039
(0.9)

−0.065
(0.8)

−0.049
(0.9)

0.2
(0.4)

0.029
(0.9)

0.032
(0.9)

−0.0091
(1)

−0.31
(0.2)

−0.13
(0.6)

−0.46
(0.06)

−0.38
(0.1)

−0.36
(0.2)

0.098
(0.7)

0.045
(0.9)

0.32
(0.2)

−0.39
(0.1)

−0.019
(0.9)

−0.093
(0.7)

−0.2
(0.5)

0.11
(0.7)

0.45
(0.07)

−0.093
(0.7)

−0.016
(1)

−0.35
(0.2)

−0.43
(0.09)

0.2
(0.4)

0.0027
(1)

0.24
(0.3)

0.23
(0.4)

0.14
(0.6)

−0.086
(0.7)

0.44
(0.07)

0.53
(0.03)

−0.081
(0.8)

−0.21
(0.4)

0.014
(1)

0.056
(0.8)

−0.098
(0.7)

0.25
(0.3)

0.18
(0.5)

0.31
(0.2)

−0.53
(0.03)

−0.09
(0.7)

−0.31
(0.2)

−0.18
(0.5)

0.11
(0.7)

0.18
(0.5)

−0.18
(0.5)

0.2
(0.4)

−0.0028
(1)

0.31
(0.2)

−0.55
(0.02)

−0.15
(0.6)

−0.56
(0.02)

0.033
(0.9)

0.16
(0.6)

0.095
(0.7)

0.0092
(1)

0.029
(0.9)

0.41
(0.1)

0.14
(0.6)

0.26
(0.3)

0.3
(0.3)

−0.11
(0.7)

0.13
(0.6)

0.12
(0.7)

0.1
(0.7)

0.49
(0.04)

0.01
(1)

0.0076
(1)

−0.21
(0.4)

0.22
(0.4)

−0.35
(0.2)

0.076
(0.8)

0.36
(0.2)

0.39
(0.1)

−0.31
(0.2)

0.18
(0.5)

0.12
(0.6)

−0.31
(0.2)

−0.17
(0.5)

−0.3
(0.2)

0.087
(0.7)

0.7
(0.002)

−0.24
(0.4)

0.59
(0.01)

0.23
(0.4)

−0.059
(0.8)

0.2
(0.4)

−0.14
(0.6)

−0.25
(0.3)

−0.25
(0.3)

0.32
(0.2)

−0.095
(0.7)

−0.16
(0.5)

0.11
(0.7)

−0.046
(0.9)

−0.52
(0.03)

0.5
(0.04)

−0.029
(0.9)

0.16
(0.5)

0.08
(0.8)

−0.44
(0.08)

−0.093
(0.7)

0.07
(0.8)

−0.19
(0.5)

0.11
(0.7)

−0.38
(0.1)

−0.47
(0.06)

−0.099
(0.7)

0.099
(0.7)

−0.12
(0.6)

0.12
(0.7)

−0.37
(0.1)

0.23
(0.4)

0.25
(0.3)

−0.38
(0.1)

0.44
(0.08)

0.13
(0.6)

−0.079
(0.8)

0.54
(0.02)

0.038
(0.9)

0.083
(0.8)

0.43
(0.08)

−0.32
(0.2)

0.082
(0.8)

−0.029
(0.9)

0.32
(0.2)

0.18
(0.5)

−0.07
(0.8)

0.15
(0.6)

0.068
(0.8)

−0.39
(0.1)

−0.013
(1)

−0.14
(0.6)

−0.095
(0.7)

−0.24
(0.3)

0.27
(0.3)

0.016
(1)

0.13
(0.6)

−0.085
(0.7)

0.13
(0.6)

0.12
(0.6)

0.14
(0.6)

−0.14
(0.6)

0.097
(0.7)

−0.37
(0.1)

0.2
(0.4)

0.15
(0.6)

0.44
(0.08)

0.095
(0.7)

−0.2
(0.4)

0.094
(0.7)

−0.25
(0.3)

0.084
(0.7)

−0.083
(0.8)

0.028
(0.9)

0.21
(0.4)

0.012
(1)

0.11
(0.7)

−0.37
(0.1)

0.094
(0.7)

0.023
(0.9)

0.3
(0.2)

−0.38
(0.1)

0.43
(0.09)

0.043
(0.9)

0.17
(0.5)

−0.084
(0.7)

−0.18
(0.5)

0.012
(1)

−0.4
(0.1)

−0.16
(0.5)

−0.35
(0.2)

−0.062
(0.8)

0.015
(1)

−0.32
(0.2)

−0.24
(0.4)

−0.25
(0.3)

0.25
(0.3)

−0.031
(0.9)

0.22
(0.4)

−0.24
(0.3)

−0.05
(0.8)

−0.56
(0.02)

0.39
(0.1)

−0.3
(0.2)

−0.22
(0.4)

0.0091
(1)

−0.16
(0.5)

−0.095
(0.7)

0.18
(0.5)

0.21
(0.4)

−0.028
(0.9)

0.16
(0.5)

−0.11
(0.7)

−0.039
(0.9)

0.13
(0.6)

−0.3
(0.2)

0.15
(0.6)

0.44
(0.08)

−0.25
(0.3)

0.064
(0.8)

−0.031
(0.9)

−0.09
(0.7)

0.074
(0.8)

−0.16
(0.5)

0.45
(0.07)

0.18
(0.5)

−0.069
(0.8)

0.19
(0.5)

0.086
(0.7)

−0.22
(0.4)

−0.35
(0.2)

−0.22
(0.4)

−0.69
(0.002)

−0.04
(0.9)

0.038
(0.9)

−0.12
(0.6)

−0.18
(0.5)

−0.16
(0.5)

0.039
(0.9)

0.44
(0.08)

−0.35
(0.2)

−0.019
(0.9)

0.41
(0.1)

−0.29
(0.3)

0.34
(0.2)

0.11
(0.7)

0.32
(0.2)

0.16
(0.5)

−0.095
(0.7)

−0.66
(0.004)

0.042
(0.9)

−0.21
(0.4)

−0.62
(0.008)

−0.33
(0.2)

−0.2
(0.4)

−0.27
(0.3)

0.023
(0.9)

−0.25
(0.3)

−0.097
(0.7)

−0.34
(0.2)

0.021
(0.9)

−0.095
(0.7)

−0.2
(0.4)

−0.31
(0.2)

0.22
(0.4)

0.0059
(1)

0.24
(0.3)

0.46
(0.06)

0.048
(0.9)

−0.28
(0.3)

−0.031
(0.9)

−0.46
(0.06)

−0.28
(0.3)

−0.23
(0.4)

0.073
(0.8)

0.29
(0.3)

0.52
(0.03)

0.21
(0.4)

−0.27
(0.3)

0.3
(0.2)

0.14
(0.6)

0.21
(0.4)

−0.35
(0.2)

0.013
(1)

0.24
(0.3)

−0.41
(0.1)

−0.039
(0.9)

−0.35
(0.2)

0.26
(0.3)

0.013
(1)

−0.31
(0.2)

−0.2
(0.4)

−0.0088
(1)

0.1
(0.7)

−0.27
(0.3)

0.28
(0.3)

0.18
(0.5)

−0.63
(0.006)

−0.11
(0.7)

−0.031
(0.9)

0.097
(0.7)

−0.32
(0.2)

0.45
(0.07)

0.43
(0.09)

0.48
(0.05)

0.073
(0.8)

−0.16
(0.5)

0.24
(0.3)

−0.37
(0.1)

−0.28
(0.3)

0.21
(0.4)

−0.09
(0.7)

0.37
(0.1)

0.34
(0.2)

−0.17
(0.5)

−0.079
(0.8)

−0.11
(0.7)

−0.027
(0.9)

−0.52
(0.03)

0.064
(0.8)

−0.059
(0.8)

−0.42
(0.09)

0.13
(0.6)

0.14
(0.6)

−0.079
(0.8)

0.054
(0.8)

0.019
(0.9)

−0.085
(0.7)

−0.26
(0.3)

0.25
(0.3)

0.22
(0.4)

0.054
(0.8)

−0.028
(0.9)

−0.0089
(1)

0.072
(0.8)

0.12
(0.7)

0.23
(0.4)

−0.052
(0.8)

−0.048
(0.9)

0.38
(0.1)

−0.19
(0.5)

−0.21
(0.4)

−0.074
(0.8)

−0.28
(0.3)

−0.12
(0.6)

−0.23
(0.4)

−0.041
(0.9)

0.034
(0.9)

0.26
(0.3)

−0.18
(0.5)

−0.14
(0.6)

0.14
(0.6)

0.14
(0.6)

0.21
(0.4)

0.13
(0.6)

0.00042
(1)

−0.63
(0.007)

0.43
(0.09)

0.49
(0.05)

−0.12
(0.7)

−0.45
(0.07)

−0.58
(0.01)

−0.18
(0.5)

−0.11
(0.7)

−0.11
(0.7)

0.18
(0.5)

0.35
(0.2)

−0.14
(0.6)

0.18
(0.5)

0.13
(0.6)

0.019
(0.9)

−0.026
(0.9)

0.061
(0.8)

−0.088
(0.7)

0.1
(0.7)

−0.088
(0.7)

−0.19
(0.5)

−0.12
(0.6)

−0.26
(0.3)

0.19
(0.5)

−0.34
(0.2)

0.042
(0.9)

0.1
(0.7)

−0.2
(0.4)

−0.07
(0.8)

0.25
(0.3)

0.093
(0.7)

−0.21
(0.4)

0.45
(0.07)

−0.13
(0.6)

0.17
(0.5)

−0.39
(0.1)

0.44
(0.08)

0.39
(0.1)

0.38
(0.1)

−0.7
(0.002)

−0.47
(0.05)

0.11
(0.7)

0.024
(0.9)

0.37
(0.1)

0.11
(0.7)

0.51
(0.04)

−0.63
(0.006)

0.36
(0.2)

−0.12
(0.6)

−0.27
(0.3)

−0.16
(0.5)

−0.043
(0.9)

0.036
(0.9)

0.38
(0.1)

−0.41
(0.1)

0.17
(0.5)

−0.19
(0.5)

−0.17
(0.5)

0.071
(0.8)

0.12
(0.6)

−0.21
(0.4)

−0.33
(0.2)

0.23
(0.4)

0.18
(0.5)

−0.082
(0.8)

−0.21
(0.4)

0.14
(0.6)

−0.26
(0.3)

0.0099
(1)

0.12
(0.6)

−0.014
(1)

0.31
(0.2)

0.1
(0.7)

0.095
(0.7)

−0.083
(0.8)

−0.32
(0.2)

−0.22
(0.4)

−0.36
(0.2)

0.094
(0.7)

−0.25
(0.3)

−0.044
(0.9)

−0.15
(0.6)

−0.14
(0.6)

−0.13
(0.6)

−0.041
(0.9)

0.0065
(1)

−0.38
(0.1)

0.25
(0.3)

−0.45
(0.07)

−0.19
(0.5)

−0.075
(0.8)

−0.023
(0.9)

−0.024
(0.9)

−0.16
(0.5)

0.2
(0.4)

0.22
(0.4)

−0.47
(0.06)

0.31
(0.2)

0.63
(0.007)

−0.2
(0.4)

−0.37
(0.1)

0.15
(0.6)

−0.36
(0.2)

−0.61
(0.009)

0.25
(0.3)

0.24
(0.4)

−0.18
(0.5)

−0.12
(0.7)

−0.42
(0.1)

−0.25
(0.3)

−0.15
(0.6)

0.28
(0.3)

0.39
(0.1)

0.26
(0.3)

0.31
(0.2)

0.044
(0.9)

−0.18
(0.5)

0.11
(0.7)

−0.17
(0.5)

0.33
(0.2)

0.44
(0.08)

−0.076
(0.8)

0.33
(0.2)

−0.34
(0.2)

0.43
(0.09)

−0.25
(0.3)

0.28
(0.3)

0.088
(0.7)

0.26
(0.3)

0.7
(0.002)

−0.32
(0.2)

−0.35
(0.2)

0.067
(0.8)

0.2
(0.4)

−0.18
(0.5)

0.33
(0.2)

−0.26
(0.3)

0.48
(0.05)

−0.26
(0.3)

0.21
(0.4)

0.32
(0.2)

0.14
(0.6)

−0.21
(0.4)

−0.4
(0.1)

−0.4
(0.1)

0.53
(0.03)

0.32
(0.2)

−0.29
(0.3)

0.15
(0.6)

−0.64
(0.006)

0.53
(0.03)

−0.31
(0.2)

−0.17
(0.5)

−0.38
(0.1)

−0.13
(0.6)

−0.042
(0.9)

−0.016
(1)

−0.72
(0.001)

−0.13
(0.6)

−0.0042
(1)

−0.17
(0.5)

−0.015
(1)

0.3
(0.2)

−0.21
(0.4)

−0.23
(0.4)

0.011
(1)

0.0073
(1)

−0.17
(0.5)

−0.54
(0.03)

0.11
(0.7)

0.14
(0.6)

−0.21
(0.4)

0.48
(0.05)

−0.011
(1)

0.065
(0.8)

0.44
(0.08)

−0.18
(0.5)

0.014
(1)

−0.016
(0.9)

−0.39
(0.1)

−0.34
(0.2)

0.23
(0.4)

−0.23
(0.4)

−0.12
(0.6)

−0.29
(0.3)

0.13
(0.6)

0.58
(0.02)

0.11
(0.7)

−0.22
(0.4)

−0.36
(0.2)

−0.43
(0.08)

0.12
(0.7)

−0.085
(0.7)

−0.13
(0.6)

0.2
(0.5)

−0.23
(0.4)

−0.0012
(1)

−0.18
(0.5)

−0.29
(0.3)

−0.21
(0.4)

−0.13
(0.6)

0.22
(0.4)

0.2
(0.4)

−0.47
(0.05)

−0.15
(0.6)

0.013
(1)

0.28
(0.3)

0.034
(0.9)

−0.013
(1)

0.52
(0.03)

0.032
(0.9)

−0.011
(1)

0.21
(0.4)

−0.22
(0.4)

0.21
(0.4)

0.22
(0.4)

−0.23
(0.4)

−0.35
(0.2)

−0.5
(0.04)

−0.31
(0.2)

−0.16
(0.5)

0.37
(0.1)

−0.27
(0.3)

−0.22
(0.4)

−0.09
(0.7)

−0.08
(0.8)

−0.14
(0.6)

−0.37
(0.1)

0.38
(0.1)

−0.35
(0.2)

0.067
(0.8)

−0.083
(0.8)

−0.11
(0.7)

0.23
(0.4)

0.045
(0.9)

0.56
(0.02)

0.2
(0.5)

0.17
(0.5)

0.27
(0.3)

0.43
(0.08)

0.12
(0.7)

−0.012
(1)

0.48
(0.05)

0.58
(0.02)

0.17
(0.5)

0.34
(0.2)

0.6
(0.01)

0.29
(0.3)

−0.13
(0.6)

0.15
(0.6)

−0.021
(0.9)

0.37
(0.1)

−0.028
(0.9)

−0.078
(0.8)

0.1
(0.7)

0.3
(0.2)

−0.44
(0.08)

−0.11
(0.7)

0.36
(0.2)

0.031
(0.9)

−0.054
(0.8)

0.34
(0.2)

0.54
(0.03)

0.26
(0.3)

0.58
(0.01)

0.33
(0.2)

0.38
(0.1)

0.35
(0.2)

0.15
(0.6)

0.1
(0.7)

0.42
(0.09)

0.14
(0.6)

−0.32
(0.2)

0.3
(0.2)

0.37
(0.1)

0.14
(0.6)

0.0056
(1)

−0.7
(0.002)

−0.51
(0.03)

0.55
(0.02)

0.46
(0.06)

0.31
(0.2)

0.059
(0.8)

−0.21
(0.4)

−0.27
(0.3)

−0.19
(0.5)

−0.01
(1)

0.4
(0.1)

−0.0091
(1)

−0.063
(0.8)

−0.099
(0.7)

0.23
(0.4)

0.3
(0.2)

0.35
(0.2)

0.46
(0.06)

0.39
(0.1)

0.18
(0.5)

Figure S8

Figure S8.  Whole genome co-expression network analysis (WGCNA) of plasma metabolites before 
surgery compared to plasma cytokines on the same day and their receptors.  

Day 0 plasma metabolite levels were grouped using WGCNA then compared with circulating cytokines 
quantified by Somascan assay..  Red demonstrates positive correlation and blue shows negative 
correlation.  R and p Values calculated using robust biweight mid-correlation are shown in the 
appropriate box.


