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368 proteins 
(92 proteins x 4 panels)

10 proteins measured in duplicate panels:
CXCL1, FGF-21, FGF-23, Il-18, 

IL-6, MCP1, OPG, SCF, uPA, CCL3/MIP1-α

Excluded due to technical issues
1 protein: BDNF

Undetected in plasma and serum
9 proteins: IFN-y, IL-1α, IL-13, IL-2, IL-20, 
IL-22RA1, IL-33, TNF, TSLP

358 proteins

Excluded if >30% missing in all of the four groups (lean 
plasma; obese plasma; lean serum; obese serum)

23 proteins: ARTN, BNP, CA5A, FAP, IL-17A, IL-17C, IL-20RA, 
IL-24, IL2RB, IL-4, IL-5, ITGAM, LIF, LTBP2, NRTN, NT-3, NT-
pro BNP, PAPPA, PARP-1, PLTP, REG3A, SLAMF7, UMOD

335 proteinsComparative 
Analysis

Excluded if >30% missing in any of the four groups 
(lean plasma; obese plasma; lean serum; obese serum)

19 proteins: AXIN1, GDNF, IL-10RA, IL-15RA, IL-22 RA1, 
MCP-3, SIRT2, CES1, DEFA1, PLA2G7, SOD1, DECR1, GT, 
IL-4RA, ITGB1BP2, NEMO, STK4, TNFRSF10A, EPHB4

316 proteins

Missing values are 
replaced with 

limit of detection values
Correlation 

Analysis

Missing values are 
replaced with 

limit of detection values

Supplementary Figure S1. Inclusion/exclusion of proteins in the comparative and correlation
analyses. Four multiplex panels were selected on the basis of their relevance to obesity-related
diseases. Of the 368 proteins analyzed in the four multiplex panels (10 of which were
measured in duplicate panels), one protein was excluded due to technical issues, and 9
proteins were excluded because they were undetectable in plasma and serum. For the
comparative analysis, 23 additional proteins were excluded because values were missing in
>30% of the samples in all of the four groups (lean plasma, lean obese, obese plasma, obese
serum). For the correlation analysis, a further 19 proteins were excluded because values were
missing in >30% of the samples in any of the four groups. For proteins that passed the cut-off
criteria, any missing values were replaced with limit of detection values for that protein.
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Platelet activation, signaling and 
aggregation.

Granulocyte chemotaxis, leukocyte 
chemotaxis, response to IL-1, 
response to TNF, chemokine 
signaling pathway. 

Degradation of the extracellular 
matrix, activation of MMPs.

Regulation of vascular permeability, 
regulation of epithelial cell migration.
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Supplementary Figure S2. Detectability of proteins in plasma versus serum. Heatmaps
showing concentrations of protein biomarkers in plasma versus serum in (a) lean subjects (n = 
11) and (b) obese subjects (n = 11). Relative protein concentrations are reported as z-scores. 
(c) Enrichment analysis of the proteins that exhibited significantly different concentrations in 
plasma versus serum as shown in Figure 1.
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Supplementary Figure S3. Obesity-induced increase in PAI-1 concentrations in plasma and 
serum. PAI-1 concentrations in plasma and serum from lean and obese subjects (n = 11 per 
group) as detected by (a) the cardiovascular III panel of the proximity extension assay and (b) 
ELISA. Data are presented as mean ± SEM. In (a), values are reported as normalized protein 
expression (NPX) values, an arbitrary unit on a log2 scale. For comparison, ELISA values in (b) 
are presented on a log2 scale.



76 Lipids

Excluded if >30% missing in all of the four groups (lean 
plasma; obese plasma; lean serum; obese serum)

2 lipids: C22:4n6 C22:5n3

74 lipidsComparative 
Analysis

Excluded if >30% missing in any of the four groups 
(lean plasma; obese plasma; lean serum; obese serum)

1 lipid: 14HDoHE

73 lipids

Missing values are 
replaced with  half of the minimum 

value detected
Correlation 

Analysis

Missing values are 
replaced with  half of the minimum 

value detected

Supplementary Figure S4. Inclusion/exclusion of lipids in the comparative and correlation 
analyses. Of the 76 lipids analyzed, two were excluded from the comparative analysis because 
values were missing in >30% of the samples in all of the four groups (lean plasma, lean obese, 
obese plasma, obese serum) and one further lipid was excluded from the correlation analysis 
because values were missing in >30% of the samples in any of the four groups. For lipids that 
passed the cut-off criteria, any missing values were replaced with half of the minimum value 
detected for that lipid.
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Supplementary Figure S5. Detectability of lipids in plasma versus serum. Heatmaps showing 
concentrations of lipids in plasma versus serum in (a) lean subjects (n = 11) and (b) obese 
subjects (n = 11).



 
 

Supplementary Table S1. The full list and names of the proteins analyzed in the four multiplex 

panels: inflammation, cardiometabolic, cardiovascular II and cardiovascular III. The number of 

missing values for respective protein is noted and highlighted if values were missing in >30% 

of the samples of the groups.  

 

Supplementary Table S2. The full list and names of the lipids analyzed. The number of 

missing values for respective lipid is noted and highlighted if values were missing in >30% of 

the samples of the groups.  

 

Supplementary Table S3. Metascape result from the pathway enrichment analysis of proteins 

that differed significantly between plasma and serum. The 325 unique proteins that survived 

the cut-off criteria comprise the background list. A Gene Ontology category was deemed 

significantly enriched if the p value was lower than 0.01 and displayed a minimum enrichment 

of 1.5.  

 

Supplementary Table S4. Correlations of protein concentrations in plasma versus serum in 

lean and obese individuals. Proteins that showed significant correlations in Table 3 are shown 

and are ordered on the basis of difference in correlation between lean and obese (from highest 

to lowest). p values were adjusted by the Holm-Bonferroni multiple comparison test.  

 

Supplementary Table S5. Correlations of lipid concentrations in plasma versus serum in lean 

and obese individuals. Lipids that showed significant correlations in Table 4 are shown and are 

ordered on the basis of difference in correlation between lean and obese (from greatest to 

smallest). p values were adjusted by the Holm-Bonferroni multiple comparison test. 
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