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1.
MDD

EV

EV
BBB

EV
MDD

MDD EV
MDD HC

EV
N- GluNAc N-

Neu5Ac wheat germ agglutinin WGA
MDD

WGA von Willebrand vWF
WGA vWF

vWF MDD HC MDD

EV

2.

1 the International Statistical Classification of Diseases and 
Related Health Problems 11th ICD-11  the Diagnostic and Statistical 
Manual of Mental Disorders Fifth Edition Text Revision DSM-5-TR

MDD

2 MDD

3 MDD
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MDD

IL-6 TNF- CRP
MDD MDD

4

BDNF VEGF MDD 5,6

MDD - - HPA

MDD
7

EV
8 EV

9

10,11

EV BBB
12

MDD CNS
EV RNA

13-15 MDD EV

16

17-21

N-
MDD

N-
22,23 MDD

MDD
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24

EV
25

EV

3.
MDD

HC EV
MDD

4.
4.1

MDD HC
24 2012 4 2013 6 2014 8

MDD the Mini-International 
Neuropsychiatric Interview M.I.N.I 5.0.0;  2005

26 MDD
HDSR

27 8
MDD Global Assessment of 
Functioning Scale GAF 28 Mini-Mental State Examination MMSE

24 29 DSM-5
HC

M.I.N.I.
HC

4.2 EV
9 12 10ml

2400×g 5 1ml
-80
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EV
qEV qEVoriginal-70 Gen2,Izon Science 30,31

500µl qEV PBS
400µl 1.5ml EV

EV CD9 CD63
c

EV
ELISA Micro BCA protein 

assay kit Thermo Fisher Scientific Inc.
4.3 NTA

Videodrop Myriade, Paris, France
EV

7µl 4.2
0.90ms 100 300

4.4
Mem-PER Plus Thermo Fisher Scientific Inc.

EV SDS-PAGE 1 400ng
PVDF

1 #BK-1000,Vector 
Laboratories, CA,USA HRP-

Proteintech Group Inc, IL, USA 1:5000 20
Amersham ECL Prime Western 

Blotting Detection Reagent Cytiva, MA, USA Amersham 
Imager 680 Cytiva Fiji

ImageJ 1.53t
4.5

EV DTT SDS 99 5
DTT 37 30

SDS-PAGE 1 400ng
PVDF PVDF DS 

, Osaka, Japan
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CD63 CD9 c vWF 4
HPR-linked Rabbit/Mouse IgG Cell signaling 

Technology, MA, USA 1:5000 1
Amersham Imager 680

Fiji ImageJ 1.53t
4.6 EV

HC EV 400ng -3,6,8 P0720,New England 
Biolabs, MA, USA 37 1

EV
4.7 ELISA

EV EV
vWF Human ELISA Kit #EHVWF,Invitrogen, CA, USA

WGA vWF
ELISA 96 vWF

PNGaseF P0704, New England Biolabs
37 4 N- EV

1:1000
WGA 1 HRP-

45 TMB 30
Flexstation 3 Molecular Devices, CA, USA
4.8

EV M-PER DTT SDS-PAGE
99 5 SDS-PAGE

Silver Stain KANTO , Tokyo, Japan
37

Ziptip C18 Merck Millipore, MA, USA
nanoLC/MS/MS DiNa HPLC system, KYA TECH 

Corporation/QSTAR XL, Applied Biosystems
Mascot search MS/MS Ion Search

4.9 TEM
JFC-1600 JEOL, Tokyo, Japan
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Formvar/Carbon EM, Tokyo, Japan
PBS EV3µl 3

500µl H2O 4 2.0% 30µl
4

Tecnai G2 Spirit Bio TWIN
FEI,OR,USA Fiji ImageJ 1.53t

4.10
R v4.3.1 2

Student s t Mann-Whitney 
3 ANOVA

± SD R
pROC v1.18.5 ROC AUC

0,1

5.
5.1 MDD HC EV

1
HDRS GAF MDD

qEV EV 1
EV HC n=20 MDD

n=21 EV BCA
EV

CD63 CD9
F7-9 F10-12 EV

CD63 CD9 F7-9
F7-9

EV MDD HC
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EV CD63 CD9
S1 EV TEM MDD

HC 2A
EV 50 300 nm 150 nm

2B EV MDD
HC 2C MDD EV

HC

2D EV
EV

5.2 MDD EV
MDD EV

S1 EV
agglutinin 1 (UEA-1)

agglutinin (PNA) Soybean Agglutinin (SBA) agglutinin 
(DBA) MDD HC

S2 Concanavalin A (ConA)
agglutinin (RCA120) wheat germ agglutinin (WGA)

3A ConA RCA120 WGA
37kDa 250kDa 5

#1 5 WGA 250kDa
#2 MDD EV HC

3B HC, 6221.34 ± 1422.17 DP, 
2833.87 ± 1254.72; p = 0.00727 MDD

n 21 HC n 20 WGA MDD
HC 3C HC 5162.67±3360.85

DP 1338.97±1898.61 p 0.00008 ROC WGA
MDD HC AUC 0.87 95 CI: 0.76 - 0.97

3D MDD
n 10 EV 250kD

WGA 3E
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EV 250kDa
3F

DP, 1390.40 ± 1993.23 and REM, 4723.40 ± 2277.96; p = 0.0040
ROC EV AUC 0.88 95 CI: 

0.72 - 1.00 3G
MDD HC

24 ConA RCA120 WGA
MDD HC S3

EV WGA

5.3 MDD

WGA N- GlcNAc N-
Neu5Ac

GlcNAc N-
HC EV

4A
von Willebrand (vWF) S4 vWF

32 vWF HC MDD
EV 250kDa 4C

vWF 33

vWF
250kDa 4D EV

vWF

MDD HC EV vWF vWF
ELISA MDD

EV vWF n 21 HC
n 20 4E

MDD HC ROC AUC 0.77
95 CI 0.60-0.93 4F EV vWF
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n 10 4G
ROC AUC 0.87 95 CI 0.71-1.00

4H EV vWF MDD

vWF
30

vWF MDD n 21 HC
n 20 S5 EV
vWF vWF MDD

5.4 WGA-vWF MDD

WGA vWF WGA-vWF EV MDD
WGA vWF

ELISA 5A ELISA PNGase F
N- vWF 96

EV WGA WGA-
vWF WGA-
vWF

5B ELISA EV WGA
vWF

EV WGA-vWF
MDD EV WGA-vWF

n 21 HC n 20
5C ROC

MDD HC AUC 0.92 95 CI 0.82 - 1.00 MDD
5D WGA-vWF

5E
AUC  0.98 95 CI 0.93 - 1.00

5F
EV WGA-vWF ELISA vWF
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ELISA MDD

6.
MDD HC EV

WGA MDD HC
MDD

EV vWF MDD
EV MDD

vWF A D
34,35 36

37-39

vWF Weibel-
Palade body WPB 40 WPB EV CD63

EV
EV vWF

WPB EV
MDD vWF

43 MDD - - HPA
GC

44 GC
vWF vWF

GC vWF
45 MDD EV

vWF HPA

TNF- IL- IL-6 46-48

49 MDD
50 vWF

51
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vWF TNF-
52

EV vWF
MDD

HC
vWF 2

53 EV MDD
MDD

7.
MDD EV

WGA vWF MDD
MDD

MDD

EV vWF

8.
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1. HC MDD
MDD MDD-DP MDD-
REM ±

HDRS GAF
mg t
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1. EV
HC n=20 MDD n=21

EV
EV
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2.HC,MDD-DP MDD-REM EV
A HC MDD-DP MDD-REM EV CryoEM

B NTA HC MDD-DP MDD-REM EV
C HC(n=20) MDD n=21 EV

D MDD n=10 DP REM
Mann-

Whitney U Student s t *p 0.05
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3. MDD DP REM HC EV

A ConA RCA120 WGA HC MDD-
DP EV 400ng/lane

#1-5 B ImageJ #1-5
C WGA

D WGA HC MDD ROC
E WGA DP REM EV HC
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F DP REM G
WGA HC MDD ROC Mann-Whitney U

Student s t **p 0.01 ***p 0.001

4. MDD EV
vWF

A SDS-PAGE lane1 HC
lane2-4 B 250kDa

C
HC n=5 MDD n=5 EV vWF D

HC n=5 EV
vWF E ELISA HC n=20 MDD n=21

EV vWF F vWF
MDD HC ROC G DP REM n=10

H vWF DP
REM ROC Mann-Whitney U Student s t

**p 0.01
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5.WGA-vWF
A WGA-vWF ELISA

PNGase vWF HRP WGA
B ELISA EV WGA-vWF

C MDD n=21 HC n=20
EV WGA-vWF D WGA-vWF

MDD HC ROC E MDD
DP REM n=10 EV WGA-vWF

F WGA-vWF DP REM ROC
Mann-Whitney U Student s t

**p 0.01 ***p 0.001



îí 

Lectins  Origin  Primary recognition sugers 

Con A  Concanavalin A from Canavalia ensiformis -D- -D-Glc  

SBA  Soybean Agglutinin Glycine max (soybean)

WGA  Triticum vulgaris (wheat germ) agglutinin D-GlcNAc, Neu5Ac  

DBA  Dolichos biflorus agglutinin -GalNAc  

UEA-I  Ulex europaeus agglutinin 1 -L-Fuc  

RCA120 Ricinus communis agglutinin -Gal  

PNA  Arachis hypogaea (peanut) agglutinin Gal- -3)-GalNAc  

Íïò

S1.HC DP REM EV
EV CD63 CD9
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c

S2.HC DP EV
HRP-

S3.HC DP REM

HC DP  

250
150
100

25

75
50
37

PNAUEA-I

HC DP  
(kDa)

HC DP  

DBA

HC DP  

SBA

250
150
100
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50

37

25

(kDa)
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S4.WGA
A HC EV vWF
B vWF(UniProt:P04275)
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S5.HC MDD vWF
MDD n=21 HC n=20 ELISA vWF

Mann-Whitney U


