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Fig.1 Characterization of milk exosomes from different species

(a—c) TEM images and average size of milk exosomes from porcine, caprine and bovine. (d—f) The average partical size and Zeta potential of milk

exosomes from different species.



20245 51 ()

X Etg, %: FREREITIINMEEZEDREEBBLEHERST

<1701

KBLEEALT A R Bos (B 1d~0), 3 A Ak I
FLIT MR- A2 53 308 110.1 nm- (Zeta HLA7
-10.5 mV) ., 131.2 nm (Zeta HL {7 -10.5 mV) #l
148 nm (Zeta {7112 mV), &Mk 19
KNG, ISRk FRBFREE R >,
22 AEFREILTMBEMIAFTEARAEESR
LK)

FLI R IE R SMMATELERRIRYT 5 T A B B
M AT, BATAFUR RSN N i )z
I, 30T LA IR IR R ZL T MR S L 25
YRy, TIRAMIAMA R — 20 i PR AR . XF
430 FFLRREFLRE S TR bR D 2 1 B A

(@)

Labels
Bovine.Exo
|:| Bovine.Whey
D Caprine.Exo
D Caprine.Whey
D Porcine.Exo
D Porcine.Whey

(b) 234

314

Bovine.Exo

591

603

1379

2000 1500 1000 500 0

Set size

Porcine. Whey °
Bovine.Whey ° [
Caprine.Whey ° I
Porcine.Exo ° 4
Caprine.Exo |

Bovine.Exo

5%, @iRoR, FthEAEMEEE, BEARNTL
TR A B BRI R T FLE T A B T
Fhs, A ZLAMBAIE S R BT 1 3790, A4+FL
HHILSE R E AT 3140 (K 2) . [FFrsNBA
SRLVENRT H A B, FLIRT H B B 5 R R
BL20% (Kl2a, b)o MUAEFLIE P AALEMNE A
AT G 500, RIAIRYIR, L
TE I B TR KA A A T A A1 2 1] 55 P il
i, H 3R HE R 22 SR 8 P IR ) 700 6 1 4
ifie. Hohg 23k 574 R0 A R H BUEE A= SR TR
GRIAA 53 Ah 3 P A AR IE [ AE AR R R A
144 % (& 2¢), X SEHE [ T 32 21 57 2 B4 e o

© 600

4001

Intersection size

200

47454141
403929292719
1212111110109 §

0

| I

Fig. 2 Different proteins in exosomes and whey of milk from different species
Venn diagrams of identified proteins and their distribution in different milk-derived exosomes and whey. Pink: bovine exosome; tawny: bovine whey;

green: caprine exosome; light green: caprine whey; cambridge blue: porcine exosome; light purple: porcine whey.
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Fig.3 GO and KEGG enrichment analysis of exosomal proteome from different species

(a) GO enrichment analysis of bovine milk exosome; (b) GO enrichment analysis of caprine milk exosome; (¢) GO enrichment analysis of porcine

milk exosome; (d) KEGG enrichment analysis of bovine milk exosome; (¢) KEGG enrichment analysis of caprine milk exosome; (f) KEGG

enrichment analysis of porcine milk exosome.
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Fig. 4 Different phosphoproteins in exosomes and whey of milk from different species

Venn diagrams of identified phosphoproteins and their distribution in different milk-derived exosomes and whey. Pink: bovine exosome; tawny:

bovine whey; green: caprine exosome; light green: caprine whey; cambridge blue: porcine exosome; light purple: porcine whey.
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Fig. 5 GO enrichment analysis of exosome-specific multisite phosphorylated proteins from different species
(a) GO enrichment analysis of bovine milk exosome; (b) GO enrichment analysis of caprine milk exosome; (c) GO enrichment analysis of porcine

milk exosome.
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Fig. 6 KEGG enrichment analysis of exosome—specific multisite phosphorylated proteins from different species

(a) KEGG enrichment analysis of bovine milk exosome; (b) KEGG enrichment analysis of caprine milk exosome; (¢) KEGG enrichment analysis of

porcine milk exosome.
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Abstract Objective Exosomes are microvesicles which could be secreted by all cell types with diameters
between 30 and 150 nm. It was widely distributed in body fluids including blood, urine, and breast milk.
Exosomes are considered as potential biomarkers and drug carriers by reason of containing nucleic acids, lipids,
proteins and other bioactive molecules. Milk-derived exosomes have been widely used as drug delivery carriers to
treat targeted diseases with a lower cost, higher biocompatibility and lower immunogenicity. Until now, there is
no research about the milk-derived exosomes phosphorylation to reveal the difference of protein phosphorylation
in different species of milk. To investigate the pathways and proteins with specific functions, phosphorylated
proteomic analysis of milk-derived exosomes from different species is performed, and provide new ideas for
exploring diversified treatments of disease. Methods Whey and exosomes derived from bovine, porcine and
caprine milk were performed for proteomics and phosphoproteomics analysis. The relationship between milk

exosome proteins from different species and signaling pathways were analyzed using bioinformatics tools.
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Results A total of 4 191 global proteins, 1 640 phosphoproteins and 4 064 phosphosites were identified from 3
species of milk-derived exosomes, and the exosome proteins and phosphoproteins from different species were
significantly higher than those of whey. Meanwhile, some special pathways were enriched like Fcy-mediated
phagocytosis from bovine exosomes, pathways related with neural and immune system from caprine exosomes,
positive and negative regulation of multiple activities from porcine exosomes. Conclusion In this study, the
proteomic and phosphoproteomic analyses of exosomes and whey from bovine, porcine and caprine milk were
carried out to reveal the difference of composition and related signaling pathways of milk exosome from different
species. These results provided powerful support for the application of exosomes from different milk sources in

the field of disease treatment.
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