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Figure S1: Quality control of MS proteomics data in each tissue. a) Median expression level of all proteins of
each sample (x axis) against the interquartile range (IQR) of the expressed proteins in each sample (y axis). The

dotted frame indicates +3 standard deviations (SDs) from the average median of all samples and the average IQR
of all samples, respectively. Labelled samples deviate more than 3 SDs from the averages. b) Distribution of raw
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logo-transformed protein levels. Each line represents one sample. ¢) Distribution of median-shifted normalized
protein levels. d) Distribution of the abundance of proteins with and without missing values. €) Distribution of
protein abundancies after QRILC lower-tail imputation. f) The two first principal components (PCs) from the
principal component analysis (PCA) that was performed on the normalized imputed dataset using the pca
function from the R package pcaMethods with the selected method being “ppca”. g) The two first components
from the uniform manifold approximation and projection (UMAP) that was performed on the normalized
imputed dataset. The number of neighbors for UMAP was set to five.
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Figure S2: Exploration of tissue-specific and tissue-shared proteins. a) Significantly enriched (q<0.05) GO
terms for biological processes and biological pathways for proteins identified only in one tissue (tissue-specific).
Columns represent tissues and rows represent enriched terms. Values in the parentheses of the terms mark the
origin of the term: GO for gene ontology (GO) terms and PY for pathways. Terms representing pathways contain
R or K as suffix to signify Reactome or KEGG pathways, respectively. A detailed list of the enriched terms is
shown in (Table S1j). b-c) GO terms for biological processes for proteins shared among tissues (tissue-shared).
b) Shows the number of enriched terms for each combination of tissues. ¢) Panels from left to right represent
proteins shared exclusively among two, three, four and five tissues. Columns represent tissue combinations and
rows represent enriched GO terms. Column names are abbreviations of the tissue names: VAT (V), liver (L),
skeletal muscle (M), pancreatic islets (I) and serum (S). Values in the parentheses of the GO terms mark the
panel(s) in which the term is enriched. 2 implies combinations of 2 tissues, 3 combination of 3 tissues and so on.
A detailed list of the enriched terms is shown in (Table S1Kk).
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Figure S3: Comparison and clustering of six samples that were analyzed in both pilot and main analyses.
Pancreatic islets were excluded from the analysis due to low quality of four samples, which were consequently
excluded from the main analysis. Samples included in this analysis are equally distributed between CTRL and
T2D. Pilot study is marked as data-dependent acquisition (DDA) and the main one as data-independent
acquisition (DIA). The data was logz-transformed and the set of shared top-500 most abundant proteins was
analyzed. Batch effect was corrected using the function removeBatchEffect from the R package limma.

a) Distribution of proteins in the pilot and main run after batch effect correction. b) Hierarchical clustering (HC)
of DDA and DIA samples. DDA samples were marked with the suffix “pilot”. 1-r, where r is Pearson correlation
coefficient, was used as the distance metric and the ward.D algorithm was used for the HC.



Skeletal muscle

VAT

Gé G5

G3 Gi

G2

6

O]

G5

G4

20
# of closest proteins

T s T Y0 S G,

ERACTic A RSO

s 0, Y

et 6000, %, °,

aa%nm,.v\ .vc\wu »m\émowv\ ovm_m

& b o, £

0,0 e S s “,
G700 S5 e S

geabeit, %
b et g,

SRS Uk

BRI e %0

AR R ho.

G P T, G,

M

TR %, it 7,

Sy 08 20 %,

LB T, A

e e

Tl @o@%ﬂv U O,

S0 6965050, e,

.

.
.
“y ugr o+ ¥

.
.

|9A8] uIB10id

201-300

-5 _G_S_ GS .GG

G1

Muscle.p42



Figure S4: Investigation of the misclassified sample p42 from skeletal muscle. a) Zoom into the hierarchical
clustering (HC) from (Figure 1c) for VAT and skeletal muscle. b) Number of the top 300 most abundant proteins
shared between VAT and skeletal muscle that are closer to sample p42 from skeletal muscle. Proteins for each
group defined from HC have been collapsed to the average of their respective groups. ¢) Top 10 most
significantly enriched GO terms from the GO enrichment analysis performed on the lists of proteins of each
group in b. d) Expression of the top 300 most abundant proteins shared between VAT and skeletal muscle. p42
in skeletal muscle is shown independently while proteins from the other groups were collapsed to the average of

the respective group.
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Figure S5: Direction of change for curated groups of GO terms for significantly enriched biological
processes (g<0.01). a-c) Panels represent pair-wise comparisons of phenotypes, columns represent tissues and
rows represent curated groups of GO terms for biological processes. A combination of a triangle pointing
upwards and a pink background color implies increase in the group, while those pointing downwards in
combination with green background imply decrease. A graphic representation of the individual GO terms and as
well as the curated groups is shown in (Figure 2), and detailed information on grouping and significance is
shown in (Table S1m).
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Figure S6: Distributions and similarities of enriched GO biological processes and biological pathways
across tissues for pairwise comparisons of CTRL, PD, T2D, and their merged groups CTRL+PD and
PD+T2D. a) Distribution of enriched GO biological processes (q<0.01) across curated groupings and pair-wise
phenotype comparisons among CTRL, PD and T2D. For groups of GO biological processes from (Figure 2) the
fraction of terms from tissues of origin was calculated. Details on the groups are shown in (Table S1m).

b) Similarity of GO biological terms for pair-wise comparisons of CTRL, PD and T2D across tissues. The
similarity analysis was performed on sets of enriched GO biological processes (q<0.01) using the function
mgoSim from the R package GOSemSim to obtain a combined similarity score with parameters
measure="Wang" and combine="BMA". c) Distribution of enriched biological pathways at 5% FDR
corresponding to (Figure 3 and Table S1n).
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Figure S7: Selected groups of enriched biological pathways (q<0.05) for comparisons of the merged
groups of CTRL+PD and PD+T2D to T2D and CTRL, respectively. The plot contains an identical set to the
one shown in (Figure 3). Colored triangles indicate statistical significance (q<0.05) and direction. Rows
represent pathways, panels represent pair-wise comparisons and columns within panels represent tissues. The
database of origin for each pathway is noted with a suffix R or K implying Reactome or KEGG, respectively. A
full list of enriched pathways is shown in (Table S1n). Sterol regulatory element binding proteins have been
abbreviated as SREBP and Glycoprotein Ib-1X-V has been abbreviated as GP1b-1X-V.
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Figure S8: Aggregated count of significance and enrichment direction of GO terms and biological
pathways before and after exclusion of the three subjects from CTRL that were administered insulin
while in ICU. Each tile represents count of significance and direction of enrichment of biological pathways and
GO terms between the original and the recomputed set of results after exclusion of the three subjects from CTRL
that were administered insulin while in ICU. X-axis represents GO terms and pathways from the original
analysis, and y-axis represents GO terms and pathways from the analysis excluding these three subjects. Labels
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in both axes are named after A_B, where “A” represents significance (S) or Non-Significance (NS), and “B”
represents enrichment direction Up or Down.
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Figure S9: Details on levels of proteins for TCA cycle and pyruvate metabolism in VAT and skeletal
muscle for T2D and CTRL. a-b) The two boxplots display differences in expression levels in a) VAT and
b) skeletal muscle samples between CTRL and T2D. ***; n<2.1281, **: n<1.1733, *: 1<0.6274, #: 1<0.4292,
##: 1<0.2572, ns: ©>0.2572. c-d) The two bottom plots illustrate the overall trend of changes in expression of
proteins characterized as driving for the TCA cycle and pyruvate metabolism pathway across CTRL, PD and
T2D in ¢) VAT and d) skeletal muscle. Dots show average protein expression and a black circle around dots
marks the outcomes that are being compared in the current example. Lines are used to mark alterations across
phenotypes for a given protein.
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Figure S10: Details on levels of proteins for oxidative phosphorylation, ATP synthesis by chemiosmotic
coupling, and heat production by uncoupling proteins in VAT and skeletal muscle for T2D and CTRL.
a-b) Boxplot and heatmap were stratified based on mitochondrial protein complexes. Mitochondrial complexes
were obtained from the HUGO database (group 639) release January 31, 2021. a) Boxplots display differences in
expression levels in VAT and skeletal muscle samples between CTRL and T2D. ***: 1<2.1281, **: n<1.1733, *:
1<0.6274, #: 1<0.4292, ##: 1<0.2572, ns: ©>0.2572. b) Heatmap shows log-fold change of proteins identified in
VAT and skeletal muscle. Black dots mark driving proteins in altering the pathway. Grey tiles mark non
identified proteins in the respective tissue. c-d) Overall trend of changes in expression of proteins characterized
as driving for the oxidative phosphorylation, ATP synthesis by chemiosmotic coupling, and heat production by
uncoupling proteins pathway across CTRL, PD and T2D for ¢) VAT and d) skeletal muscle. Dots show average
protein expression and a black circle around dots marks the outcomes that are being compared in the current
example. Lines are used to mark alterations across phenotypes for a given protein.
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Figure S11: Overall trend of changes in expression of proteins characterized as driving for the cholesterol
biosynthesis pathway in liver across CTRL, PD and T2D. Dots show average protein expression and a black
circle around dots marks the outcomes that are being compared in the current example. Lines are used to mark
alterations across phenotypes for a given protein.
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Figure S12: Details on levels of proteins for hemostasis in pancreatic islets for PD and CTRL.

a) Differences in expression levels between CTRL and PD. ***: 1<2.1281, **: n<1.1733, *: 1<0.6274, #:
1<0.4292, ##: 1<0.2572, ns: ©>0.2572. b) Overall trend of changes in expression of proteins characterized as
driving for the hemostasis pathway in pancreatic islets across CTRL, PD and T2D. Dots show average protein
expression and a black circle around dots marks the outcomes that are being compared in the current example.
Lines are used to mark alterations across phenotypes for a given protein.
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Figure S13: Details on levels of proteins for complement cascade in liver and pancreatic islets for PD and
CTRL. a-b) The boxplots display differences in expression levels from a) liver and b) pancreatic islets samples
between CTRL and PD. ***: 7<2.1281, **: n<1.1733, *: n<0.6274, #: n<0.4292, ##: 1<0.2572, ns: ©>0.2572.
c-d) Overall trend of changes in expression of proteins characterized as driving for the complement cascade
pathway across CTRL, PD and T2D in c) liver and d) pancreatic islets. Dots show average protein expression
and a black circle around dots marks the outcomes that are being compared in the current example. Lines are
used to mark alterations across phenotypes for a given protein.
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