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Supplementary Figure 1. Differential expression analysis of individual proteins between the T1 group and the T2 group. The heatmap displays the DEPs in EVs between the T1 and T2 groups (A). Histograms of DEPs (B-D). ROC
curve analyses of DEPs (E-G). GO pathway enrichment analysis of DEPs (H-J). KEGG pathway enrichment analysis of DEPs (K). DEPs: Differentially expressed proteins; EV: Extracellular vesicle; GO: Gene Ontology; KEGG: Kyoto

Encyclopedia of Genes and Genomes; ROC: Receiver operating characteristic.
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Supplementary Figure 2. Differential expression analysis of individual proteins between the T1 group and the T3 group. The heatmap displays the DEPs in EVs between the T1 and T3 groups (A). Histograms of DEPs (B-D). ROC
curve analyses of DEPs (E-G). GO pathway enrichment analysis of DEPs (H-J). KEGG pathway enrichment analysis of DEPs (K). DEPs: Differentially expressed proteins; EV: Extracellular vesicle; GO: Gene Ontology; KEGG: Kyoto

Encyclopedia of Genes and Genomes; ROC: Receiver operating characteristic.



oy
@!

5 Group PValue = 0.001293 PValue = 0.002879
i . 120 .
2 [ M S
— = Q
= 1 Q >
=
Nl = 090 =5
— 0 5 g 90
= ot =
-1 | =
= s 5
2 S 6o
= @
L.= 5 ] BTl a 60 BTl
- a B T2 3 £ T2
= 3 <
< o
=<} o
= 830 g 30
< . g
o
m ® [a)
5 6 :
= 0 0 .
i — — —
Il— s [ F [
= D E
PValue = 0.005196 PValue = 0.005196
F 1500 . .
-
= | . Q
= g . e
= a < 200
—
= g 1000 (<:J !
F— 1
= 8 3
—
P=—— — Q B Tl = BTl
— ] % B T2 S B T2
—
m 100 .
= 2 500 3 .
= — o] s Q
= 2 2
—
L = . ©o .
= 3 m
(= [ - 2 . 8 == .
= 0 . 0 ° e
—.
- z S z S
— I
= | =
E—
' : Receiver Operator Characteristic Curve Receiver Operator Characteristic Curve Receiver Operator Characteristic Curve Receiver Operator Characteristic Curve
= — 1.00 1.00 1.00
E - 090 090 090
= - 075 075 075
z z z z
£ H H H
G G 0.50 G 050 G 0.50
4 g 4 &
= & & & &
Protein CDI6ECDEABDSCAML 18FCGRIA inCD368CDBASDSCAML18LY6G Proteif ALCAMECD368CDBASDSCAML 1 Protein CD368DSCAML1&ITGATSITGA2
025 AUC:0.93 025 AUC:0.88 025 AUC:0.86 025 AUC:0.86
Threshold:21.62 Threshold:33.82 Threshold:467.83 Threshold:25.96
F.E 010 010 010 0.10
N = 000 000 0.00 0.00
r? 0 01 025 05 075 08 1 0 01 025 05 075 08 1 0 01 025 05 075 08 1 0 01 025 05 075 08 1
r 1 - Specificity 1 - Specificity 1 - Specificity 1 - Specificity
Pi
—
h—; J GO:Biological Enrichment (T1_vs_T2) I ; GO:Cellular Enrichment (T1_vs_T2)
— positive regulation of membrane invagination { . integrin alphad-betal complex{
h regulation of membrane invagination | . pvalue integrin alphal-betal complex{ pvalue
negative regulation of transforming growth factor beta pr... 0.06 phagocytic vesicle membrane{ o 0.15
positive regulation of phagocytosis, engulfment { . s interleukin-2 receptor complex{ *
L. _-—_ regulation of phagocytosis, engulfment . 0.05 spindle{ o 0.12
negative chemotaxis { . : membrane attack complex{ + 009
— negative regulation of receptor-mediated endocytosis { . 004  plasma membrane signaling receptor complex { 3 s
= — L negative regulation of macrophage derived foam cell diffe... . intrinsic component of plasma membrane { () 0.06
— endocytosis 1 [ ] 003 membrane { [ ] §
— import into cell L ] extracellular vesicle o 0.03
= Kidney epithelium development o extracellular exosome ®
[ foam cell differentiation { . extracellular membrane-bounded organelle °
= cell-cell adhesion mediated by integrin . number extracellular organelle ® number
— lamellipodium assembly { ° e s exteral side of plasma membrane { () ® s
E regulation of derived foam cell . extracellular space | [ )
derived foam cell . ® 10 side of membrane | 'Y @ 50
complement activation, classical pathway ° @ platelet alpha granule membrane{ @
complement activation, alternative pathway o @ phagocytic vesicle{ ~ ® @ 0
complement activation { ° cell surface [ ]
L— regulation of phagocytosis | [ ] intrinsic of
P 000 005 010 015 020 000 025 050 075 1.00
! Ratio Ratio
h GO:Molecular Enrichment (T1_vs_T2) KEGG Enrichment (T1_vs_T2)
= gated channel activity |+ Viral protein interaction with cytokine and cytokine rece... °
interleukin-2 binding |+ PPAR signaling pathway { pvalue
cation channel activity { « pvalue Rapl signaling pathway' °
— interleukin-2 receptor activity{ ® 0.15 Platelet activation { . 03
complement receptor activity { « Endocytosis | 3 -
inorganic molecular entity transmembrane transporter acti... ° 0.10 Focal adhesion [ ] 02
sialic acid binding ° . Regulation of actin cytoskeleton { ) -
— carboxylic acid binding ° Neutrophil extracellular trap formation { ) 01
molecular transducer activity 0.05 Vitamin digestion and absorption g
C— signaling receptor activity Adipocytokine signaling pathway
metal ion transmembrane transporter activity . ‘Thyrold hormone signaling pathway-
inorganic cation transmembrane transporter activity . AMPK signaling pathway
cation transmembrane transporter activity {  ® number Neuroactive ligand-receptor interaction{ = number
chemokine binding ° Virion - Rotavirus { ®s
— ion transmembrane transporter activity { ° ® 10 Phagosome 4 [ )
b natural killer cell lectin-like receptor binding . ® 0 Osteoclast differentiation { . ® 10
protein C-terminus binding{ ~ © PI3K-AKt signaling pathway [ ] @ 5
F — cytokine binding [ ] . 30 ECM-receptor interaction - [ ] . 2
(= " CX3-C chemokine binding{ @ Hematopoletic cell lineage [ ]
MMMMMMMMMMMMMMMmMmMMmMmMmMmMmmMm pressephdnl O - M. - na
PROPMOI LT NIPPOOMOT T o oo
Ll T S S R e ) HNNNNMNNNON N

Supplementary Figure 3. Differential expression analysis of protein combinations between the T1 group and the T2 group. The heatmap displays the differentially expressed protein combinations in EVs between the T1 and T2 groups
(A). Histograms of differentially expressed protein combinations (B-E). ROC curve analyses of differentially expressed protein combinations (F-I). GO pathway enrichment analysis of differentially expressed protein combinations (J-

L). KEGG pathway enrichment analysis of differentially expressed protein combinations (M). EV: Extracellular vesicle; GO: Gene Ontology; KEGG: Kyoto Encyclopedia of Genes and Genomes; ROC: Receiver operating characteristic.
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Supplementary Figure 4. Differential expression analysis of protein combinations between the T1 group and the T3 group. The heatmap displays the differentially expressed protein combinations in EVs between the T1 and T3 groups
(A). Histograms of differentially expressed protein combinations (B-D). ROC curve analyses of differentially expressed protein combinations (E-G). GO pathway enrichment analysis of differentially expressed protein combinations
(H-J). KEGG pathway enrichment analysis of differentially expressed protein combinations (K). EV: Extracellular vesicle; GO: Gene Ontology; KEGG: Kyoto Encyclopedia of Genes and Genomes; ROC: Receiver operating

characteristic.
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Supplementary Figure 5. PCA and MDS were performed on co-expression patterns formed by single protein (A and B), two proteins (C and D), three proteins (E and F), and four or more proteins (G and H) at the single-EV level.

Each dot represents a sample, with colors indicating different groups, N group (Red), T1 group (Green), T2 group (Blue), and T3 group (Purple). EV: Extracellular vesicle; MDS: Multidimensional scaling; PCA: Principal component
analysis.
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Supplementary Figure 6. Flow cytometric analysis of EVs surface protein expression in representative samples from N (A-E), T1 (F-J), and T2 (K-O) groups. Each histogram shows the percentage of EVs positive for CD166, LGRS,

CD223, CDI111, and CD8A. The x-axis represents fluorescence intensity and the y-axis shows normalized event counts. EV: Extracellular vesicle.
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Supplementary Figure 7. Flow cytometric quantification of EV surface protein expression in the N, T1, and T2 groups. The percentages of EVs positive for (A) ALCAM, (B) LGRS, (C) LAG3, (D) NECTINI, and (E) CD8a were
compared among the three groups. Statistical significance was determined by one-way ANOVA followed by a post-hoc test with appropriate correction for multiple comparisons. *P < 0.05, **P < 0.01, ***P < (0.001. ns indicates not

significant. EV: Extracellular vesicle.
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Supplementary Figure 8. Identification and characterization of EV subpopulations. Identification of EV subpopulations across all samples (A). T-SNE scatter plot (left) and UMAP scatter plot (right) of different subpopulations.
Identification of EV subpopulations across all groups (B). T-SNE scatter plot (left) and UMAP scatter plot (right) of different groups. T-SNE scatter plot of different samples (C). UMAP scatter plot of different samples (D). Each dot

represents a single EV. Different colors indicate distinct EV subgroups, and the value in parentheses denotes the proportion of that subpopulation relative to the total across all subgroups. EV: Extracellular vesicle; TSNE: T-distributed

stochastic neighbor embedding. UMAP: Uniform Manifold Approximation and Projection.
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Supplementary Figure 9. Box plots of the Cluster 3, Cluster 5, Cluster 7, Cluster 8, Cluster 11, and Cluster 12 subpopulations across different groups (A-F). The x-axis represents different groups, while the y-axis indicates the

proportion of a specific subpopulation across these groups. Top 10 proteins of the subpopulations Cluster 3, Cluster 5, Cluster 7, Cluster 8, Cluster 11, and Cluster 12 (G-L). The x-axis denotes protein names, while the y-axis represents

the proportion of each protein within the subpopulation.



