Acute exercise rewires the proteomic landscape of human immune cells
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Gating strategy
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Figure S1 Immune cell mobilization is independent of exercise intensity

(A) Gating strategy applied to PBMCs. Gated immune cell populations included vital
lymphocytes, T cells (CD3*CD56") either as CD8+ T cells (CD3"CD56:CD8*CD4") or
CD4+ T cells (CD3*CD56CD8CD4%), natural killer (NK) T cells (CD3*CD56"),
regulatory T cells (CD3*CD56"CD8CD4*CD25"Foxp3*), NK cells (CD3-CD56") either
as NKP1ight (CD3-CD56*CD56P9"CD167) or NK4M (CD3-CD56*CD569™CD16*), and B
cells (CD3-CD56:CD19*CD20%).

(B) Mobilization kinetics of total lymphocytes and lymphocyte subsets in response to
high-intensity interval exercise (HIIE) and moderate-intensity continuous exercise
(MICE). Linear mixed models with subsequent analyses of variance and Bonferroni-
corrected pairwise comparisons were applied. Data are represented as mean + SEM
(N =22). Time effects: **** p < 0.0001, *** p < 0.001, ** p < 0.01, * p < 0.05.



A Proteomic variability post exercise B Proteomic variability 1h post exercise
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Figure S2 Proteomic variability and principal component analyses (PCA) separated
by exercise condition and measurement timepoint

(A) Proteomic variability immediately after HIIE and MICE.

(B) Proteomic variability 1h after HIIE and MICE.

(C) PCA on complete dataset to evaluate the impact of intervention day and sex.
(D) PCA separated by exercise condition to evaluate the impact of measurement
timepoint.

(E) PCA separated by measurement timepoint to evaluate the impact of exercise
condition.



A Biological processes of HIIE clusters

v
protein-containing complex disassembly

I
e » X
o 22, ’ ?,

» 35
L) 2 » I p
o\ $/ »

o2 regulanon of endocytoss. protem f0|d|ng
o PhaQOCY‘OS'S ‘medula.tlon by host of wrzf}process .

ceIIu[ar detoxmca'- "ulatlon of phagocytoms - -. S~

iron ion transport
response to toxlc substa‘r%:e 4% Hy R

pyroptosis > '. -
Q '. L J

immune response-activating signaling pathway
regulation of innate immune response 11 A\N
protein-localization*to nucleus, i

R YN
o .
ha———

. “~RNAsplicing:

a4
“YI/R w1y
o
4 LN
LN

ribonucleoprotein complex biogenesis
rRNA metabolic p[o‘ce_ss

/ .
Ly /7530
/474

.
o
mitochondrial gene expression @ 177
v

)

LN
mitochondrial/translation®

- Cluster 1 - Cluster 2 . Cluster 3

. Cluster 4

Molecular functions of HIIE clusters

GDP blncllné /

oxidoreductase actlwty actlng ona sulfur group of donors, NAD(P) as acceptor
i @
antumdant actlvny

R

metalloexopeptida'se' activity
[ 4 4 -

metallopeptidase activity

nuclear localization sequence binding-*
carbohy.drate bmdmg

opsonln binding
exogenous proteln blndlng N\
- [ I S . transcription coactivator activity #

it \ 4
intramolecular oxidoreductase activity,
Vg protein folding chaperone

L)
unfolded protein blndlng ATPS hydronS|s actlvny
: structural constituent of nbosome. g

Ilgase actlvny v

catalytic activity, actlng on RNA

* e D
noacyl -tRNA ligase activity
\ ]

ligase activity, forming carbon-oxygen bonds

Cc Cellular components of HIIE clusters

-' ~pnmary Iysosome
vesmle'lume ecretory granule lumen

le lumen

W
secretory granule membrane

proteasome complex cytoplasmlc Ves
immunological Synapse

chaperonin-containing T-complex

" -peptidase complex

N

a L/l

nuclear menibrane

X
mitocho dnal matix catalyuc step 2'spliceosome

- nuclear speck
mltochondnal mner membrane

r|bos_ome

Figure S3 Biological theme comparison suggests shared and unique GO terms

across protein clusters in HIIE

(A) Comparison of biological processes in clusters 1 — 4.
(B) Comparison of molecular functions in clusters 1 — 4.
(C) Comparison of cellular components in clusters 1 — 4.
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B Protein changes of GO terms shared across clusters 1 & 2
Post HIIE 1h post HIIE
10.04 10.04
. 751 7.5
2 528 proteins
25 £ .
5 5.0 5.0 .
[ . ©
>
a
I
3]
2 5 61 2 3 61 2
Log, FC Log, FC

cellular response to biotic stimulus, response to bacterium, defense response to bacterium, response to
molecule of bacterial origin, response to lipopolysaccharide, defense response to symbiont, defense
response to other organism, innate immune response, humoral immune response, regulation of multicellular
organismal process, response to stress, positive regulation of multicellular organismal process, locomotion,
regulation of cytokine production, cytokine production, inflammatory response, secretory granule, secretory
vesicle, vesicle lumen, secretory granule lumen, cytoplasmic vesicle lumen, intracellular vesicle, cytoplasmic
vesicle, specific granule, endomembrane system, tertiary granule, zinc ion binding

Cc Protein changes of GO terms shared across clusters 2 & 3
Post HIIE 1h post HIIE
10.0 10.0 4
75 7.54
0,9 188 proteins
ke
8 50 5.0 R
© oo °
> °
& 2wl
% - ¥e 'o.. '
25 2.5 _‘i i
'y “ ° o
0.0 - 0.04
2 1 0 1 2 2 1 0 1 2
Log, FC Log, FC

cell surface, regulation of cell activation, immune effector process, regulation of immune effector
process, regulation of leukocyte activation, cell-cell adhesion, positive regulation of immune system
process, positive regulation of immune effector process, positive regulation of cell activation, regulation
of immune system process, leukocyte cell-cell adhesion, positive regulation of leukocyte activation,
regulation of lymphocyte activation, positive regulation of lymphocyte activation, leukocyte migration

Figure S4 GO terms overlap between clusters 1 & 2 and 2 & 3, respectively
(A) Overview of shared and unique GO terms across all clusters.

(B) GO terms shared between clusters 1 and 2.

(C) GO terms shared between clusters 2 and 3.




A Variance explained across feature sets B Variance explained per protein
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Figure S5 Full results of variance partitioning and correlation between VOzpeak and
NAMPT protein levels obtained by untargeted proteomics

(A) Variance explained by participant characteristics and residual variance across
different feature sets (all features, preselected features, immunoproteomic signature).
(B) Variance explained by participant characteristics and residual variance for each
protein of the immunoproteomic signature.



