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FEE SNMASE—ZE0] AR A A A PR B2 PR R B A 4N A 3 s T 2R A s o T, R BRRR
B RAFEAR, BT, 1429 (Parkinson’ s disease, PD) M2 W FERGE I KRR, k= KWL B W12 Wibr
B, H, B EANE AR R AR S R T R KA B T PD AR & 51297 . ARG, e PD BB 5 1EH
e BEONTRE B4 I 2 B i 3% AN E S BIFFE 3t 4, R 36 T BR B B B A i (tandem mass tag, TMT) A9 i FH € 33 - B B¢
Jii% (LC-MS/MS ) H AN b A7 5 f2 25 T4 24 20 HT , 2 LSRR I A AR & 43 50l s i 3] 724 0611 36 1A
Ji, RHHEEHEE B &£ 5011 ( gene set enrichment analysis, GSEA) X} 5 & 2/ T4 &5 H kA7 4 ¥y 2415 B0, UL
TR B B S R AR RS ( gene ontology , GO) | B AR (R Al 4L R 41 H Bl 4 15 ( Kyoto Encyclopedia of Genes and
Genomes, KEGG) il % & S50 . MR IZ A0 MIZH 3 ( cellular component, CC) 434, PD F11E % X BE 41 1fi ¢ FEAS i)
EFRIRE AR BN A, 2R NMER 2R RBIEAR EE M FARE S, SnKERREEA
A A 5T BE (molecular function, MF) 223 &% RNA DNA 45 & S fMASE & 45 i i i 3¢ Ah s ik 22 5 3%
IRTE R4 T O RE EZRBUNBUEALME ] AL I RS MR (E A8 .t SE T UL, i 2% A A v i1 25 57 e 5k
EHREEINS FIEEE LA SRS, 3T log, Z R (FC) 1>0.26 MG il & X (P-value, P)<
0.05, 7€ PD I 3gREA rh ALk 11 A RRRxEA T, Kb 5 MEATERE B, 6 ME A FRE T E K
SN ARREA R SRR 13 2R RAE AT, Hh 6 NMEA R L, T ANEARER TR, AT E S AT
2% B2 M S A EMAAEAR () 2R 4 A 25 B ORFR ST PD 1 AL, i e & B, AN AR AR REAS IR AR 50 21 22
SRINEARAAEY G R, A IHH PD A Yhr Y Fa T ¥ s 4208 T 5 B,

SRARIE . AR AR 5 R h B TR 2 IR A AR 5 SR ; ISR AR )

HhES %S . 0658 XHkFRIRAD A

Abstract: The cardinal clinical features of Parkinson’s disease (PD), a common neurodegen-

erative disease, include the irreversible impairment of movement coordination, such as trem-
ors, gait rigidity, bradykinesia, and hypokinesia. Although various factors are associated with
the pathological changes in PD, such as oxidative stress, mitochondrial dysfunction, and neu-
roinflammation, the availability of treatments to retard PD progression is limited. Therefore,
novel biomarkers for PD diagnosis and therapeutic targets are urgently needed. The diagnosis of
PD mainly depends on its clinical manifestations and has an error rate of approximately 20%.
Studies have shown that a-synuclein ( a-syn ) levels are significantly increased in the
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cerebrospinal fluid of patients with PD; however, the invasive nature of lumbar puncture re-
stricts further studies on its clinical applications. Hence, the development of novel peripheral
blood markers would be helpful for the early diagnosis of PD. Exosomes are extracellular vesi-
cles (EVs) released by various cell types under physiological and pathophysiological conditions.
Because exosomes carry a variety of bioactive molecules, they play a key role in biological
processes such as intercellular communication and the immune response. Central nervous sys-
tem ( CNS)-derived exosomes can be detected in the cerebrospinal and peripheral body fluids of
patients with PD, and their contents are altered during the disease process, rendering them an
attractive biomarker resource. Therefore, a comprehensive and high-throughput investigation of
the plasma and its exosomes may enhance our understanding of PD. In this study, we isolated
exosomes from plasma using standard differential centrifugation and performed tandem mass
tag ( TMT )-labeled quantitative proteomic analysis of plasma and plasma exosome samples
from healthy individuals and patients with PD using liquid chromatography-tandem mass spec-
trometry (LC-MS/MS). A total of 724 proteins were quantified in the plasma samples, and 611
proteins were screened from the exosome samples. Among these 611 proteins, 413 were found
in the Exosomal Protein Database (Exocarta). Using |log, FC|>0. 26 and P-value (P)<0. 05 as
the cutoff, five upregulated and six downregulated proteins were identified in the plasma sam-
ples of the PD group compared with the healthy group. In the plasma exosome samples, com-
pared with the healthy group, the PD group showed six upregulated and seven downregulated
proteins. Gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes ( KEGG) analy-
ses were conducted based on gene set enrichment analysis ( GSEA). GO-cellular component
(CC) analysis revealed that plasma-enriched proteins were mainly located in the nucleus
whereas plasma exosome-enriched proteins were mainly located in the cytoplasm. According to
the GO-molecular function ( MF) analysis, the MFs of differentially expressed proteins in the
plasma were mainly enriched in RNA, DNA binding, and complement binding. By contrast, the
molecular functions of differentially expressed proteins derived from plasma exosomes were en-
riched in antioxidant activity, oxidoreductase activity, and peroxide acceptor activity. We then
analyzed the enriched KEGG pathways of differentially expressed proteins derived from the
plasma and plasma exosome samples. The enrichment pathways of differentially expressed pro-
teins in the plasma samples included the lysosome pathway, cellular senescence, and protein
processing in the endoplasmic reticulum. By contrast, the enrichment pathways of differentially
expressed proteins in the plasma exosome samples included chemokine signaling and cytokine
receptor interactions. Finally, we assessed the functions of some exosomal proteins in PD to
elucidate their potential for PD diagnosis and treatment. Significant differences were observed
between the plasma and plasma exosome protein profiles, and the functions of differentially ex-
pressed proteins in plasma exosomes were strongly related to the pathology of PD. Our study

provides a reference for identifying the potential biomarkers and therapeutic targets of PD.
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WA 4= 7% 9% ( Parkinson’ s disease, PD) & %
LI BERE TSR NGB h B AT Y il 2 R SRR 1T 1
YIRS TR, B N 2 4R, PD TE
SRR UK i H Bl ok — BRI R IE  BE2F
Bt 2 n) i, PD 3% A8 A B o 0% A | ok b
% BRI, LA AR AL R o 5 fil A
FH (a-syn) RE K RBRE ST L2 E S
At 24 PD R B A AR B, SR 2 1
WeREM TR T HL 9 220 R 50% DL b, SRR £
CL e 7 L 80% LA 12 f LAl L, PD i A
A ARAE RS i 2 B 05 A SEA T, s &3 R
I ARAER A 38, H AT PD Bl FRIZ Wil LUGE AR 12
Wk 3, ZBURFE LRSI T B ] S 5
Baf, UL, JF & PD AR L Wiks i 6t 1 I
HHAIRYTY BCGER A TS S A 2R X,

AN ( exosomes ) J&—Fh H A% A 50 ~200 nm
HEA SUZ NG 25 # B 4 o 33 | A ik
oy TR EORIF AR B T TR A T,
T 2 e [0 308 TR B g2 S5 g S AR et A rh kA T
FERE, ANR S 5 2Rl 2 R g4 B R (2
FEY) i BERIE R 2 B o (R AR ) T
BFMESIIEE, S WA RGBTSR,
125 A7 22 o 20 it R R A I A, JHE r 4 o 2 T
PEANIMA, BFFE 2B, I3 SN PR 5T T RE A% Jz ke
Tl R Gus AR R B AR 4 71 L R,
AR IWTST TF IR 5 1 PD WY SN A2 Wi bR &4
{51 i 3ok o S A0 A AR ) B0 N B A R ( miRNA ) 35
S E T R EE UV ( RT-qPCR) 20 & 31, 5 %t
HREAARLL, PD 4404 v 9 miR331-5p 7K1 W] 1
Fhi, 1 miR-505 7K 7 W) B & B A% ; 2 miR331-5p
1 miR-505 H A & 45 19 PD 2 Wr i {5 S #it il i
FI S RN, A AT B a2 A I A B o g
FHE A FUKFE ETHS PD B INAIBE T T 5 M
X (Giit¢ & X (P-value, P)<0.05)" . fyitkwl
UL SRR R RE AR 3L T 2 A R R A Y
TR R R GIR AW PR S Rk

EARAFHEARZR AR EY ) EETF
BBV MR R A A A AN TR A B
TEYEAAERNE ARG AR S, A
Jo i B S A R A B A RE R A

e, R BT 2 B AR R, SRR R T
— L R A DG 1) 5t % 9 A8 (H 22 508 1Y) & AE W]
feid 5 E WA A BT 0y Rk & B K AE BAE AL
ARG, PR IR 1 T 4 A i o A B T 4 s 3 S
JREIA R BRI, S R R AL
RS BN 25 F R IRE A BTAT DL 43 PD BE
5 fid X B (healthy control, HC) '™ {H 3¢ T 1M
WANMA T B 1 BT 2 e A e L, AR SE
3 Ao 25 5 2500 1543 B HC Al PD AR E A9 I 2% Ak
WA {7 FH 2 T H3 I BT & AR i (tandem mass tag,
TMT ) F AR (435 - BRI BT 3% ( LC-MS/MS) £ AR 331l
X6 T 2R A AR 1 I3 R I H A AR R A i 2R 1 T
AT, WEROKSE EWESE PD A& A AR 1L R
1% K M D WA AR T 20 2 53 Bt v %) 22 5, T o
A PD AME AR &Y 5 22 5 6 i 2 5 8 Tk
TR & 443 H7 ( gene set enrichment analysis,
GSEA) , 73 A1 1 8 1 0T 1Y) 5 52 368 % B A4 i £ &5
T, ITRAF A 2405 BA B THE 8 A BKoF |
T fi PD R B AR K 4T AL

1 SRES

1.1 BT S e

EASY-nLC 1200 & AH 5,11 & 4t . PepMap RSLC
C18 {4i%4E (25 emx75 pm, 2 pm) ,Orbitrap Fu-
sion Lumos fill & ¢ Y6 Nk =& — %1% . SPD120
HAS B0 28 K Wi 4% (25 E Thermo Fisher Scien-
tific /A 7 ) ; optimal-90K #A j# &> HL .70 Ti # 1
( 2 [E Beckman Coulter A H] ) ; Tecnai G2 20 X%
e85 (200 KV, £ [E FEI /A ) ) ; ZetaView PMX 110
YK TR BRI (12 Particle Metrix /A#]) ,

10 ## TMT X7 . Pierce Bicinchoninic Acid &
FR ) & (s 9 2 A H % | Bradford £ i
VR ARSI 28 5 £ Pierce™ L 15 5 HAG I3 ) &
(22 H Thermo Fisher Scientific 2\ &) ) ; i 1k #EPE
Topl4 & FEHE FAFEM IS (Cat No. A36370, K H
Sigma-Aldrich 23 7] ) ; 200 H &% )28’ (b 5 sh R
BHUB A BR 2w ) 5 658 9 R (75 = CNW 2
Al); 0.22 pm FLARIT UERE T IR &M B Ak 2F &
DGR I 1 ) T (HRP) JiIg ) ( 36 & Millipore 2%
Al); ALG-2 M EAE&E A X (Alix, 525 2171S) |
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5 0 25 11 ( Calreticulin, 555 12238T) —Hi 34l T2
[ Cell Signaling A\ 7 ; i £ 45 ic & H ( Flotillin-1,
%5 610820) I T 3% [E BDBiosciences /A ) ; Pt
HRP Fric Il EHi e sk E 1 G (175 4050-05, 36
[E Southern Biotech AF]) .
1.2 MEHARRE

AW EEH 2019 4F 9 H 2 2020 47 Hti2 T
WAL EERN RS R BB AR 9 44 PD B &
9 % HC A5x4, PD & MZWiFT & 2016
Ji R A 4 AR 2 W LS AR UE ik 1 4E DL I
I RHERRARAE . (1) kR M & R A IERHE, (2)
A& AR S MEE SRR, (3) A E.O M VE B!
EURERERGE , (4) PO ORTEME , (5)iE 1 4>
AWABGEE, (6) BARERGEERE, (7) A8
PR, (8) I 1 N H N L i R 25 fe
PEWTT 2 (9) A NGHEMIRE R L, (10) A 4
PGk FARE , FEASRAETT, HC F1 PD 85 )%
BT BEAE R, ZiE R 1 P, A&
5T B A AL EE RN R A58 — R B R BE 2 S it
HE (HEHE S 2022-R036)

F1 BREMADGITERIGHSE

Table 1 Demographic and clinical characteristics
of the subjects

Character HC (n=9) PD (n=9)
Gender (male/female) 5/4 4/5
Age (year) 70+1.91 65+1.56
BMI / (kg/m?) 21+0.30 20+0.50
PD duration ( Year) - 6+0.88
UPDRS-1II score 0 22+1.89
Hoehn and Yahr scale - 2.86+0.21
Unmedicated (N) 9 1
Levodopa (N) - 3
DA (N) - 2
Levodopa+DA (N) - 2
Levodopa+DA+other - 1

treatments (N)

HC: healthy control; PD. Parkinson’s disease; BMI: body
mass index; UPDRS-1Il; unified Parkinson’ s disease rating
scale Il-motor scores; Hoehn and Yahr scale: a commonly
used system for describing how the symptoms of Parkinson’ s
disease progress; N: number; —: uninvolved; DA . dopamine
receptor agonists.

1.3 MM MERISE

ARSI SR FH A 25 S 0 Y A A 2R A
PRI BT TR AR K I AR R R A3 000 g
B0 10 min, EWER 0.22 pwm fLIRISIERR 08,
JEWH 70 Ti 17 4 T T LA120 000 g B5.05 3 h, 5
L BIE W, A DUVE FH W iR £h 22 vh W (PBS, 8 g

NaCl.0.2 g KC1.1. 44 g Na,HPO, .0. 44 g KH,PO, .
1 LH,0, pH 7.4) HEJ5 14120 000 g #.L> 2 h,
UUUEH] PBS PRIk, S8 A 2 i AN A
14 MESFEEARER

T B AR B AR B R R R R
£ Top14 75 7= B2 8 11 50 S #6445 ok 25 B il 2% vh 2
B i 14 R i fi ] Bradford B0 5E
FIUBREE IS, AR I 4 AR HLEL7E-20 CHil
PRI, &S 2 5T 4 T 12000 g F &L 10
min, JWEEDITE , I 1E FL25 B0 28 R o h T
1.5 SMNBMERRAE
1.5.1 FHEHERENRETA

i1 FH 375 S FUBE X A I AR R T 25 2R AT S, 20
mmol/L =35 B & 2 Jt F e £F R £ ( Tris-HCI, pH
6. 8) 28 MRCKG FE ARG B = VR E N 0.1 ng/plL,
FETCTRUEAC L% 1 B R Ah 2 T TS K, K ) 35
FEFEAR FHFE 2 min, IO I A JFTE
MR BT, B 10 pL B PR BHA W G 1 min, HUE
YR I A2 eI FAE TR K R G U 30 s, e B R
AHCE T A R T AT
1.5.2 % & %% 0 3 A A A W RATIE & B T

B10 pg EME B AR ERAEAR 5 1%+
Tt FE BRGNS IR & J5 R A7 8 B B B3 43 AT
FESEATER (I BRE S B UK B, JE7E 100 VfE R HL Yk
15 min, #RJ5 7 200 V {HJE T HL ik 45 min, ffi 2 255
FLUK o K5 e S R M 5 TR 7 Ok P B L K e
F/INFHIE 1 2 4 28 B 100 5 £ s P iR i 4 S 44 10
min, SR J5 IR L 2 PR IR AR BEE AR 4 R
JEE DB AR I TR e AN L P B R A R 100
mA 10 V #§4L 1 h, FBEEE G A= RAF T
JH PBS Bl 1Y 5% (51 5 53 %50) i NE W5 45 > f P £F
AR 1 h BJEU) R I8 Y T s A REAR 55T ]
LI A R R R LB — BT, 7E 4 TR IR E
R e R N A PBS PR 3 Wk, BRI IR 10
min, Z J5 [0 H oA S —duAE A 0, E iR
TEE 1 h; 4 PBS BRI 3 Wk, AR BER 10
min, AL %56 HRP JEY) [ i 2 min, 7£ B 2= i
g6, 1] Image J B X8 1 B b = 1Y 42 1k
AT IKEE A BT A b, B 4545 19 4 F Il i« Cal-
reticulin 55 kDa, Flotillin-1 48 kDa, Alix 96 kDa,
1.5.3 49K kB F # OB AT (NTA) 46 U 4h 30 4R 4 A
ke

W ANMAREA T PBS LA 1:1 000 (v/v) Y LA
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VTR RS, (T BC 4 1 405 nm 3406 B9 490 K Uk IR
AT AT ASORIN 2 1 W PR R AR RN B, I SR oK
KA7E 1 min NIz 3h ik, Z 55 H NTA #F
(version 8. 02. 28) X T ict s (I R ARLHEA T 43 #r , -4
P R 534 ROk BE AU

1.6 TFZAEIALIE

TE B A FE S R B 40 g BB, R 8
mmol/L JR F I 2 2 2 60 pL, ) H o A
3 WL 4 2 e N DI (Lys-C) , JF T 37 C 1 Jigfig
2 h, JH 100 mmol/L Tris-HC1( pH 8. 5) ¥ k£ i ¥
Bt 4 4% BRI 2 L B A (trypsin) |,
B O BRAAE S 0 7E 37 CIRAE % 8~ 18 h,
IFEARE R INA =3 R ( TFA) AT IR AL (A
Ji TFA AT 500 0.5%) , e 4% T C18 Ay
200 wL A Sk B ERAE R AT AR ) B S 7E 3000 g F B
> 1 min, A 200 wL Z /& (ACN) 200 pL 0. 1% TFA
IKIFEW-ACN (3 :7, v/v) I B4, FEH 200 wL
0. 1% TFA /K WCVA B ERAE ; 2 J5 0% I AKE &
FE3000 g N0 2 min, T HFES, F 200 pL
0. 1% TFA KW AT i3k ; BEFS A 200 L 0. 1%
TFA /K #-ACN(3:7, v/v) RHHESh AT HERG , e 5
VRN, X DM %) K B A A 47 9 2 R Ah 34
Z 5 fE B g e TP 5 A T B, 100
mmol/L P Z 3£k £ ( TEAB) % & 4 (1 Jik B ik
TTAW e KB B, R R S HRAF 1Y 20 g ik
BEFHFARC, I 10 5 TMT #7488, R 5 A
8 wL 5% ¥ (HDX) IBS) 5 T2 P E 15 min
AR o B 18 DEA S UM LA T 53 A,
MR E DA FRESEARATINS, i
ACN 1 0. 1% 27K e i 456 B e I ( ACN AR FR 43
B IR S 10% 12, 5%  15% . 17. 5% . 20% , 22. 5% .
25% 1 50%) , A1 C18 MR AE X} 0. 1% 2 K i fif (1)
TMT Fric KB 7 , P08 A L A A B 3 Mot v o
FEAR AT RV, IEH4 15 FH 10% ACN Jz 50% ACN
VEME G REAIR & . Ba s ik 7 MR it AT
AT &

1.7 LC-MS/MS 4#r &4
171 & &

FH 0. 1% W R /K 75 0K TMT s ic 19 22 BERE
BYs, 250k 8 pl/min B HORE i [ shik R sk
A C18 B354 (2 emx75 pm, 3 pm) 1, R 5%
C18 #1145 PepMap RSLC C18 ¥, Wahiil A K
0. 1% H FR /KW, s A B i SN 6 5 o it A

J¥:0~15 min, 2% B~25%B; 15~25 min, 25% B~
50% B; 25 ~ 28 min, 50% B ~ 98% B, i # 300
nL/min ; ¥ 40 C ; AR 10 pl,

1.7.2 Jig &

BT AR I B X, R O S
(m/z 300~1500) , FHI#i 4K 10 000 Da/s, F
RAEAR X R B A i B R 4E ( data-dependent ac-
quisition, DDA) , —Z i H#E R R m/z 350 ~
1 800, 73 HEF A 120 000 ; 7 B — 2% 5 33 & o 15 5 I
SRAGEE B UEAT A, G BER
50 000, 4 2445 5K =i RE RS A B3 (HCD ) |, I3 — 1Ll
FERE(NCE) W& H 37%.,

1.8 RIZHIBEBKR RS

| | Proteome Discoverer 2.2 %k {4 f) SE-
QUEST % 225 | 8y i X 45 21 (1) [0 3% J 4 540 1k 4 7
K&, KRB % N UniProt A U5 %04 % Human.
fasta(2017 4F 10 H F#) . feRSET . JREGRE
SRR, VPN D 5 B B P b 2R
BERAL KB N s sl 202 1 TMT &1 ; W] 22 1%
i oAy PRV BRE AR 1) A8 A 5 BB AN R S - B o iR
Z43 5158 1x107° Da 1 0. 02 Da; 8 14 5 Fi K BL i &
U EREE TR & L (false discovery rate, FDR) /|
T 1% ; %7 MS/MS F4 e 25 Hh AN [R]85 38 38 1 ik B
FREIE AR T S R S A BRI R
P F A —AME— KB, F A E 5ok A TMT
BT, RN SRR TMT 3256 2 1] B4 2
BRI TIA—1k
1.9 HESWTREDEEBEST

A LW T A e 3 BT ¥ 7E RStudio M8
(v1.0.143) thfdi ] R(v3.6.3) #47, 1§ [ log, 2%
e J5 H B ¢ Ak o AT 25 AR IR H B, PR A
Z WK B 1F J7 % ( benjaminiand Hochberg, BH)
PEATIRAES AR R AT R AR BT 22 T, AR
E R Z P4y ( Z-score ) XA [ 5 i 21k 7K
TR, L P<0. 05 F12= 54541 (fold change,
FC)>1.2 M54k, vk HC F1 PD 2 Al 2% 5 %
IREE AT, e T P X 3 A Il R AN AR R
it ExoCarta 4h i & 5048 & (http : / www. exo-
carta.org) #E17 L5 ; 8 H MAGeCKFlute R I H 1)
enrichment analyze pREEAT BT #F 36 R A1 FE R 4 A
Bla45 (KEGG ) i i fl 3 AR A8 (GO) & 44>
Mr, 48 ] MAGeCKFlute () bR K0} & 4 i 12 F
Frafifet™
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2 FHR5ITE

2.1 MEPIMMEHRIESLEE

TEI SRR T T LA 1) 40 I A SHL AR f LA 1M1 o
XUZ LS5 | 5 Y sl [P 223k, 4nl&l 1a Fl 1b
Jis o BEAT B — oAt w] SR A B A, R
P24 100 nm, 2589 588, AT NTA B4 5 i
IRFEA BB AR S B s AT 5007, WA 1e s, &0
1000 f5HBeJm , HC 415 PD 20 i A AR 42 3 331
9 107.96+1. 57 nm F1 103. 80+2. 35 nm , ¥ 7E &M
IREPRIARIE 2 N, H 4L /M ARk 42 i 22 7 640
T E X (P=0.35), WK 1d Prx,HC 415 PD
ZH A1 A AR B JBURL B 1243 90 A 9. 29 x 107 A4~/mL Al
9.51x10° A~/mL, PHEL AN AR & 5 1Y 25 7 ICGE 12
M (P=0.16) A FH G B0 0 p A5 I S A7 35
PR [ 5T ( RPAMMA BH M 25 1 T ) Alix | Flotillin-1 1

120 10.5
1 NS 1 NS
1 ¢ = 14
g °
°® L4 n E ] -
E 0] *ge an S 100
N 1 —Z— L = 1
8 ] . T = ] : "y
z100d | e 951 ° T
g ] E 1 T i
S ] 153 ]
g 1 2 ] 4
& 90 . 5901 | e
4 o 4 ° LN )
1 < 1 | | |
] m ]
80 - 8.5
HC PD HC PD
Calreticulin I:] 55 kDa

Plasma Exosome
B 1 MR RGE
Fig. 1 Characterizations of the plasma exosomes

a and b. Plasma exosome morphologies visualized by TEM
('scale bar 50 nm) ; c. size distributions of exosomes measured
by NTA (n=9); d. exosome contents measured by NTA (n=
9) ; e. Western blotting analysis of the plasma and exosomes.
NS: no statistical significance.

Calreticulin ) ik E M, WK 1e 7R, 1d 22 44
TR B0 B Y N I3 A s A, Alix | Flotillin- 1
LRI, M Calreticulin Y 32 15 & B iy /b | B %
THIG . A, B 2% B S BMA SR 1 T 5 ExoCarta
HMILAESAIE FE AT HOXT o3 BT, KER 432 1 B 1 T A
SRR FE TR RS, I 2 pros, DL RS R
BOUE T2 AN AR S 4 05 ik i nl S | IR BHHE B T
AT MR B B i Al

Venn diagram

ExoCarta Plasma exosomes

2 IM#SMBEE B RS ExoCarta SMb i E3E E L X155
Fig. 2 Comparison between plasma exosomal proteins
and ExoCarta exosome database

2.2 PD £&5 HC B K M5k EARK
&

ARHF5TiE T LC-MS/MS A X PD & fil HC
{18 02 B I 2 AR AR HEA T 36 T TMT 9 22 o 2 14 I
243 HT , I LR T I R I A1 A A T R A
B, 7 IR 2% I AR A v i) 4
FEF] 759 F1 650 AN H i, E i F 724 A 611 MR
FIBT, X it B0 8 T A AT Am v Al Ak 2
FREALET S A LA o0 A AR R R o, Il 3
AN 7| A SRV € A0 B i s AT VA O = 141 T O
JEA AR 22 BN AR F IR S8 0 HT

HT PD 5 HC A brifE LA 31 5 /) & 1 T
FEMARRCT ¢ K5, IEXT ¢ A TSI P kAT
ZHEIAIE,, 7 M5 BT S T, BT g
HAEE R o E R A, U AR R
P s, BEAR T ik b AT S B SRR, Rt
A 5T R 15 = B 2R T PR FE R AR >R 25 Bk i 3% rh 32
B B 14 FRE AT, R, 7E 4L TMT 3246
WHE T HFEMNZS, UAIELL e 225 R0
. Llllog, FC1>0.26 Fl P<0.05 A ifi ik 514, 78
PD 415 HC Al A LGk ) 11 4~ F 2257
FRE A, K s AR AR B, 6 N E R
FEIRTF U AR MRS MM REAS rh AL 2 13 A~
EEFRIEAT, L6 NMEARFRL LIH,7 A
BT E, B a0, i 2% A s A RT3k )
WEWEFRBEAR, WK 2 Fiw, NIk
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Batch EHbl EHb2

0]
207

Relative protein expression

After

|| o || ||
Before

B3 TE2M(a, b) MIEEARM(c, d) MEIIMVEEAR
ErREL L ERT R ES
Fig. 3 Ratio distributions of quantified (a, b) plasma
proteins and (c, d) plasma exosomal proteins
before and after normalization
a and c. quantitative expression data of proteins before nor-
malization; b and d. quantitative expression data of proteins af-
ter normalization. The horizontal coordinate represents the
sample; the ordinate is the internal parameter ratio after the
log, transformation, and the color is used to distinguish the two

batches (bl and b2). Mix: internal reference.

FEik M (KLKBL) Aok 5'-#% H IR [ (NTSE ) | a-N-
BRI B (NAGLU) A\ B9 B 45 S I iz
fifi (TGM4) BEIfL K7V (F8) \ =8 R Iz 17 i & 1
Bt A 268 WAL 4 (PSMC4) | fIF ZHE4S & H H 2 1K
(CD14) BRBREFEE IV (CA4) r W BRI E 1 2
(SPP2) g2 M4 & HH (LBP) ¥ nl fE /Ml AR
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Fig. 4 Protein distributions of (a) plasma and
(b) plasma exosomes differentially ex-
pressed between PD and HC groups

P. P-value; FC. fold change.
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Table 2 Differential expression of proteins in plasma and plasma exosomes derived from PD and HC groups

Plasma Plasma exosome
Accession * Description log, FC (PD/HC) P Accession Description log, FC (PD/HC) P

AOA075B6R9 IGKV2D-24 -0.34 0.041 AOAOAOMTS9 IGKJ1 0.63 0.032
AOA0G2JL56 HLA-A 0.29 0.006 AOA0B4J1X5 IGHV3-74 0.35 0.038
A6NJZ7 RIMBP3C 0.70 0.044 HOYACI1 KLKB1 0.47 0.025
K7ES70 MFAP4 0.38 0.045 P00451 F8 0.51 0.049
015335 CHAD -0.30 0.009 PO1715 IGLV3-1 -0.73 0.008
P03973 SLPI -0.49 0.024 P08571 CD14 0.27 0.012
P08514 ITGA2B 0.37 0.033 P18428 LBP 0.49 0.032
P14780 MMP9 -0.34 0.009 P21589 NTSE 0.36 0.035
P20023 CR2 -0.34 0.022 P22748 CA4 0.45 0.021
P58335-4 ANTXR2 -0.29 0.016 P43686 PSMC4 0.30 0.034
Q6KB66-3 KRT80 0.36 0.023 P49221 TGM4 0.44 0.021

P54802 NAGLU 0.37 0.017

Q13103 SPP2 0.31 0.043

# Uniprot accession; IGKV2D-24; immunoglobulin kappa variable 2D-24 ( non-functional, fragment) ; HLA-A; HLA class 1 histo-
compatibility antigen; RIMBP3C. Rab3 binding protein 3C; MFAP4. microfibril-associated glycoprotein 4; CHAD:. chondroadherin;
SLPI. antileukoproteinase; ITGA2B. integrin alpha- Il b; MMP9:. matrix metalloproteinase-9; CR2: complement receptor type 2;
ANTXR?2; isoform 4 of anthrax toxin receptor 2; KRT80. isoform 3 of Keratin, type Il cytoskeletal 80; IGKJ1; immunoglobulin kappa
joining 1; IGHV3-74; immunoglobulin heavy variable 3-74; KLKB1: plasma kallikrein (fragment) ; F8. coagulation factor VIl ; IGLV3-1.
immunoglobulin lambda variable 3-1; CD14; monocyte differentiation antigen 14 ; LBP . lipopolysaccharide-binding protein; NTSE. 5'-
nucleotidase ; CA4: carbonic anhydrase 4; PSMC4. 26S proteasome regulatory subunit 6B; TGM4 . protein-glutamine gamma-glutamyl-
transferase 4; NAGLU: a-N-acetylglucosaminidase; SPP2. secreted phosphoprotein 2.
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; MF: molecular function.

BP. biological process; CC; cellular component
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Fig. 6 Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis of (a) plasma samples and
(b) plasma exosome samples in PD and HC groups
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