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Effect of Exosome Treatment Temperature on
Proteomic Analysis of Exosomes
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(1. Faculty of Life Sciences, China Jiliang University, Hanhzhou 310018, China;
2. Technology Innovation Center of Mass Spectrometry for State Market Regulation , Center for Advanced
Measurement Science, National Institute of Metrology , Beijing 100029, China)

Abstract Exosome proteomic analysis has important value in screening biomarkers for major diseases, discovering
drug targets, and studying functional mechanisms. Exosome and protein are widely recognized as research objects
that are highly susceptible to temperature changes. However, previous reports have often attributed the differences in
exosome proteomic analysis results based on different enrichment strategies directly to the differences in enrichment
selectivity and efficiency of different enrichment methods. There has not been sufficient research and discussion on
the impact of temperature changes during the enrichment process of exosome on the results of exosome proteomic
analysis. To investigate the effect of sample processing temperature on the results of exosome proteomics analysis,
this study treated exosome samples at six temperature conditions of 4, 25, 37, 45, 60, and 90 °C for 1 h.

Subsequently, the morphology characteristics, particle size distribution and concentration, changes in characteristic
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protein characterization content, and proteomic data of the samples were systematically analyzed. The results showed

that there were no significant differences in morphology and particle size among exosomes treated at different
temperatures, But as the temperature increases, the concentration of exosome particles significantly decreases. When
the temperature exceeds 45 ‘C, the characterization content of the exosome marker protein TSG101 significantly
decreases, while conversely, the characterization content of the exosome characteristic membrane protein CD9
significantly increases. The results of quantitative proteomics analysis further indicate that the proteomic data of
exosome samples treated at 4, 25 and 37 °C have good comparability, while samples treated at 45 “C and above show
significant differences in 48 proteins. In summary, when conducting exosomal proteomic analysis, the potential
impact of temperature changes on measurement results should be fully considered to ensure the reliability,
reproducibility, and comparability of the data.

Keywords Exosome proteomic; Temperature; Mass spectrometry
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Hela Zliifl, dbatdbaNA=908 5] 5 Ba2E I3 (FBS) . RPMI1640 JERlRE 55 5L | 555 R - R WP
W . EDTA BREL G . BEIREh 52 PR (1xPBS) FITCAMMANRG 45 I35 , 321 Gibeo A H] 5 BCA & iR &A1
5x_EAEGE P (Loading buffer) , IR RAEYFARABRA A ; GAPDHALA | TSG101 Hidk . CDIHik
AP IgGHRP, KX Proteintech AE W ARG BRA F], #kR Z 4 NH,HCO, (26 =99%) . i J3opi i
DTT (4L >99% ) MR 2, ez IAA (41 >98% ) , 3¢ [F Sigma 23 F] 5 MUE LA (30 kD), SEE Millipore 2
Fl 3 M2 Trypsin, 3€ [ Promega 23 7] 5 US Il Tween-20 f¥) Tris 2% 1% 9% (TBST, 1x), dt5% Solarbio B}
ARAH].

Optima L-100XP UG it 68 2 2500 AL, 32 1E DL 5 2 P2 IR A Wl 5 PowerPac HC B = i LUK AX , 3£ 1H]
BIO-RAD 2w 5 fHIRVR )Y, 5 [E Eppendorf /A 7] ; BPN-S0CH % CO, B5 784, Fif—{ERl A3 A FR A
Fl 3 Micro21 7l i 8 v3 U 5.0 HJL . Multiskan SkyHigh B b5 A R & 23 HE R B %L, 3¢ [ Thermo Fisher 2
F) 5 JY92-IIN BB A R4S, 77 BT 2 A MR BRA ] 5 HT-7700 AL ST - W 5045, H A4S Hitachi 2
)5 PMX160 B R BUR R ER 7344, 18 E PARTICLE METRIX /A A .

1.2 SCEEFE

121 @iFEFR G EKE B Hela 0M0AE 547 10% i 28 7% (FBS) F1 1% 15 8% 2% FEE 8 2 1)
RMPI 1640 5535 5 rh 535, 15985 B8 1k 31 80% J F PBS G2 PR e 2 1 , SR 15 JCAMNIMA A 4 1375 i 5 55
FEAE 37 "CH15% CO LM T AL E 48 h ), W AR )25 .

122 ShubfRey g s SRFIME O (UC) M Hela 21 Bf_F 238 W0 il 55 SMIBMARFEA . Bl 4R 1)
IR RAE DL AR (1) LA 200 v/min B0 AR FE 10 min J5WEE FEW T ; (2) LA 2000 v/min &5 .0
10 min J5 8 B2 (3) LA 10000 t/min 250 30 min J5 Y8 B2, BEJG 0. 22 pum 3 8 A3 5 2
BEAH MO FNZ MR 5 (4) BRUEE B9 35 2 AE 110000 t/min F14 “CE4E R 20 70 minJ5 , [ FJ2
THI, TSI B A TE PBS ZE i P 5 (5) FFYKAE 110000 t/min 14 “CEF P E.OEE 2R, &5
W T ASHILVE BB TE PBS S i, A7 T-80 “CUKAI .

123 R EAIE SN IR TR MBS 3 (20 WL ZEVRZNEY 1.5 mL B0, AT f# A T 0K
W, SR FEE IR IR S SCB S50 NI S 51l #E 4, 20, 37, 45, 60 F190 “C T AbHE 1 h.

124 FEBEATEE ARG T 5 R 2 EAE 055 i 5 (TEM) XA MMA I 530647 T
FAE . H20 pL HARY), #3035 O E, K 100 B8 M ECEIRGR T, LR R R SN A, YI3E 1 min.
FHUE AT ORI, SR e T e e 0L S 20 ), €8 30 min, 28 HOGKT T4, BN 7 B
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9300 nL/min. JBig A RA( FH DDA B, — iS4 Wi R 2 kv, SR 320 °C, 94
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18 H MaxQuant ZX 4 (Version 2. 0. 6. 0) X Iy 15 T i 04 #1748 2 5 41 2% 22 & 0 #r , #£85F Uniprot-
human swissport 04 5, [ B 2 021 e 2 e Ik Y 54k, 390 5 208 Trypsin/P, I VI A& Ny
2, KB /NN 6 A2 SE R AR JE , KBy e KA MR B0 3, — BB F I VPR 25 1R Bl 2
107, Z 900 A8 TR T VR 22 B8 0. 02 Da. Protein, PSM Fil Peptide f FDR 2135 & 4 1%, i
Abric B R L MR R (T T E .l Perseus V-5 04T (1R 4140, LA P<0. 05 M1l 5
B, SR FH ¢ R 36 VEAL B 7 F B A A a2 B . i UniProt 19 GO 2045 % (hup : /iwww.
ebi. ac. uk/GOA/ ) Xt 25 11 i JE4T GO (JE [ AR ) Ty g v B¢, f# FH KASS (http : //www. genome. jp/kaas-
bin/kaas_main ) XTHE32 )45 T KEGG (FH St BB A S 2L R 20 A R4 ) 8 i 0 #r
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Fig. 1 Identification of exosomes in model samples extracted from the culture supernatant of HeLa cells

(A) Morphology of exosomes under transmission electron microscopy; (B) nanoparticle tracking analysis; (C) Western-blot analysis.
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Fig.2 Changes in morphology, particle size, and protein expression of model exosomes after treatment
at different temperatures
(A) Morphology and particle size of exosomes treated at different temperatures ; (B) particle concentration analysis of
exosomes; (C) expression levels of whole protein in exosomes treated at different temperatures ; (D) expression levels
of marker proteins in exosomes treated at different temperatures; (E) TSG101 abundance variation; (F) CD9

abundance variation.
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Fig.3 Effect of different temperature treatments on the identified protein numbers and exosomal
proteomics
(A) Number of proteins identified after different temperature treatments ; (B) identified protein profile (l‘epealed

3 times at each temperature ) ; (C) PCA of exosomes treated at different temperatures.
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WE3(C) PR . AL S AEE 15 IR AL PR S MM 1 B 2, = b (PCA) i —2P
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2z S i (22 54582 £ H P<0. 05, PEAZIE J5 1% Storey’ s g-value) , FF2 il K L& . A&l 4(A)Fi
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Fig. 4 Differences in exosome proteomics after treated at low temperatures

(A) Volecanic map comparing 20 ‘Cand 4 °C; (B) principal component analysis comparing 20 ‘C and 4 °C; (C) volcanic map

comparing 37 “C and 4 °C; (D) principal component analysis comparing 37 °C and 4 “C(repeated 3 times at each temperature ).
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