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MECHANISMS OF EXOSOME SECRETION MEDIATED BY

SCHISANDRA C BY INTERFERING WITH THE INTERACTION
BETWEEN NMMHC IIA AND HSP70 IN THE PREVENTION
AND TREATMENT OF ATHEROSCLEROSIS

ABSTRACT

Atherosclerosis (AS) is one of the most common cardiovascular diseases
characterised by chronicity and multiple pathogenic factors, and underlies major
cardiovascular diseases such as coronary heart disease and stroke. Current
diagnostic tools and lipid tests have limitations in early detection and prevention.
Exosomes and microRNAs (miRNAs) play key roles in intercellular
communication and gene regulation, among which the expression level of
NMMHC IIA is closely related to the progression of AS. In addition, NMMHC
ITA is also a potential target for the treatment of diseases by traditional Chinese
medicine (TCM), and the active ingredients in TCM can regulate NMMHC 1A
and its interacting proteins, thus exerting therapeutic effects on diseases.
Schisandra chinensis is the dried fruit of Schisandra chinensis Turcz. Baill.
Schizandrin C (SC) is a biphenyl cyclooctadiene lignan isolated from
Schisandra chinensis, which is rich in antioxidant, anti-inflammatory,

antitumour and cardiovascular protective pharmacological effects. Recent
v
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studies have shown that SC has potential applications in the treatment of AS. In
view of this, the present study revealed that MYH9 (NMMHC IIA) is a key
target of SC to regulate macrophage vesicle release and in vivo cellular
experiments to examine the effects of Schisandrin on atherosclerosis by
proteomic and bioinformatic approaches, and further explored the specific
molecular mechanism of action of Schisandrin in the treatment of
atherosclerosis based on in vivo knockdown of MYH9 gene. The main research
content is as follows:

(1) Through proteomics and bioinformatics methods on To explore the
target protein regulation of foam cell release mechanism research. The mainly
integrated proteomics and bioinformatics methods, using proteomics analysis of
Control group, ox-LDL group and ox-LDL + SC group, in-depth analysis of the
function of the differential proteins. Comprehensive differential protein analysis,
we identified a total of 6152 proteins, and we screened 423 up-regulated
proteins and 648 down-regulated proteins by FC>2-fold and Pvalue<0.05. 54
up-regulated proteins and 302 down-regulated proteins were found after SC
treatment. Among them, 25 up-regulated proteins and 32 down-regulated
proteins showed overlapping in Venn diagram analysis, and further PPI analysis
using the STRING database (https://www.string-db.org/) revealed that MYH9
(NMMHC IIA) is a key target of SC to regulate macrophage vesicle release, and
this finding provides a new perspective for exosome research in AS This finding
provides a new perspective for exocytosis research in AS.

(2) Under AS pathological conditions, exosome release was identified by
Y
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co-localisation assay to detect the expression of exosome marker protein
TSG101, which showed that SC inhibited exosome release behaviour by
interfering with foam cells. Immunoprecipitation-silver staining-mass
spectrometry and immunoblotting results showed that the NMMHC
ITA-interacting protein was HSP70. In order to explore the interaction of SC on
NMMHC ITA and HSP70 to jointly regulate exosome release, immunoblotting
was performed on cellular proteins as well as exosome proteins in the
supernatant, and the results suggested that under the action of drugs, it was
hypothesised that SC could inhibit the expression of NMMHC IIA to affect the
production of HSP70 and inhibit the release of exosomes. Further interference
with the target protein NMMHC IIA, using immunofluorescence co-localisation
and immunoblotting assays, showed inhibition of exosome release. The study
showed that NMMHC IIA and HSP70 can regulate the release of exosomes
through interaction, and this finding provides an important theoretical basis and
potential strategy for the early treatment and prevention of AS disease.

(3) To explore the protective effect of SC and its regulation of MYH9
knockdown on AS and its mechanism. In vitro ELISA and immunoblotting
experiments on cardiovascular endothelial injury by foam cell-derived
exosomes showed that SC significantly inhibited the inflammatory response and
injury induced by foam cell-derived exosomes in HUVECs, and reduced the
expression of the inflammatory factors TNF-a, IL-1B, and the adhesion
molecules MCP-1, ICAM-1, and VCAM-1. Meanwhile, SC inhibited the release

of exosomes by regulating the NMMHC IIA-HSP70 interaction, thereby

Vi
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attenuating endothelial cell injury. In vivo experiments further confirmed that
the improvement of AS disease was verified by constructing ApoE”- NC group,
ApoE”" model group, ApoE”" administration group, MYH9"~ ApoE”~ model
group, and MYH9"~ ApoE~~ administration group of mice.The SC intervention
and the MYH9 knockdown were able to significantly ameliorate the high-fat
diet-induced ApoE”~ mice with atherosclerotic lesions, reduced plaque
formation and lipid accumulation, and decreased the expression of vascular
inflammatory and damaging proteins. In addition, SC exerted anti-AS effects by
inhibiting the interaction of NMMHC IIA with HSP70 and reducing exosomal
release. These results suggest that SC significantly ameliorates atherosclerotic
lesions by regulating the MYH9 gene and its associated signalling pathways.

In summary this study integrated proteomics and bioinformatics
approaches to identify MYH9 (NMMHC IIA) as a key target of SC to regulate
macrophage vesicle release, and investigated the effect of SC on macrophage
NMMHC ITA-HSP70 interaction to improve the exploration of AS mechanisms.
The target, characteristics and signalling pathway of SC against AS
cardiovascular disease were revealed, providing new research direction and
ideas for the interpretation of the microbiological basis of SC against
cardiovascular disease, as well as methodological reference for the study of
active ingredients of traditional Chinese medicine intervening in protein-protein

interactions to regulate disease.

KEY WORDS: NMMHC IIA, exosome, proteomics, Schisandrin C,

Vil
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U SR R JER . Rk, AMIMR AR BIR IS AE YIRS S, R RIR T A
MGk Bk, FA H BT TGRS ANE .

1.2.1 ¢HEESNEE B S IO MERTR

O 2R G A A4 A 3 4 L TR TR ) S B A7 P, X ek 2 vl i i e B Vi
PEA AR T JR A ez v () #E A, A8 2R O M5 RS SR B R e 4 A A
WHFTR Y], 20 AT IE I A AR B A FORIR 555 T I A L T R, el
MBI R AR AL SR AL 1B AL A0, CESHINIGHRRREALERE 22 i 20 AU P 40
SRS SR IR S R g A BAIATA (B AT #4E miRNA FifiZE 1,
Wi~ P LA M O I 5 SR RS AR R 4K, A I B8 Pl S A . X A B 5 32 41
I, X LEFE I ] BE 5 7 4% 19 AH D% 3 TR TU(DAMPs) , W0 G35 480 M - IOK 98 RE S Bk SR
AT T S0 Jh s A AR AL R Ao R A ORI ) 30 £ JORE A B b R AR R LT
T R 20 B R S I R R R AE L R T, IS AF S ATl 55 A WA BN 4
W7 AR AN B, TR R IR ARRE TR P45, SR BESR AR E VRN RN, P
FULZ B TP V05 i A A S A R R I 5 R S B, 2 5 U BE (Y E IR AR R
T3 U AT RE T B AR R AL, 2 0SS I (0 A5 R e B R AN D e R . T e A E
o T AR AN SR RERE AL i 2 BURIEAE L, D9 bR SR 0L 1R 1 R

1.22 MM EREOCNMERFNAESHE

A SR AL L ML B P 1 R A S e R O P AR A, B A s R
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AZIRSE AL WNEVE Sy 72 S AR B L, 45 2 Mo B AR O R Py B 200 i R U P 22
W5 M JORE S RIE IR AG B UIAR O, 10 T 20 BT 25 (1A A1l i DU v 368 3otk g 9 22
W AL AN R A2 A, 5 IR E R RS, (R BEZN KR AR REAG T i, 72O WU SE T,
B F A 2 fdUR N IR EVs R, HRFFERI, OIANSKIRT EVs & &
miR-208a/b, il 5 RNA 454 H A Quaking(QKN4: &, MRHZEEL, hnfRlcULgm i
A/ A e, AR R, 200 R 7S EVs 11 miR-30a AT i# i 77
H W KRB OB IE T, 1 miR-486-5p A1 miR-182 %5 miRNA M| 24 0 IE R 57 1E
F, U e i FEEE AR 547 R RA T4 AR(ESC) R (1AM A IR 2L & & miR-294 25731,
Sl =i L e e = I = 50 1 2 D O S 2 e R AN TR &= S R WY IR T =
L ETHREM . FESN KM REREAL rhogesig s P B 0 AT 26 A 00 W] (2 1t 10 UL 4 ff 2 Y
L2 I S 08 QUARHE SOV b boR et e v R RN 21950 A s o0 P 111 DB s 2R e
o 717 3% v A0 i 0L B P 38 I A O WUAE JE L R A0 B I 8 R S5 7R 2 5 s it
JEol, BRI, NI A AT A O I S VB LE R bR B, 38 AT RE RN B
RUVRIT ¥ R B ) 3R, R K2 WORR T 540 TR 77 1] o X 28R B4R 1 4
MM EEVAE O LB B I 2 REAE R, AT REE T EVs II2)T SR 54 5E | BB
fiilh o

1.2.3 YRS EIRE LM ERFINISET 58T

M SN BV N — AR RN AR A, TEO MU 1) R A A2 W B
EEME, HEENENE R, JHZ RNA, AR AL T sk iEeo ., o
FRW, Bk R A 85 I Y R A SRR EVs KT R Thm, HOE S 1Y
miR-126 F1 miR-92a 5% ™ B AE B VARG SO IBEAE 3 1LE EVs H' miR-208a
A1 miR-30a MBI A RERA, RIS KL T e EYe 2, thoh, il
SEVRATEAS B AR MM PRI AT P 4388 BVs, AT SEFLC MU0 1 2h 25 I A 15Us
PRAGSL, B, SEREIKEE A E(ACS) B3 LIS H UVRE 1% miR-133a 7KV, HS5WL
P58 H T(CToT)/KFAH % s MLV IEAICKE 5 A B2 AE 40 B 1) U AEL(MIPS/EPCs) L BE S It ACS
N R AR T S AR B I EhAS T TEVRYT AU, EVs IR G R . RIFIIAEY)
B 5 T 5B LW RO, ON B AR 2503 3% 304k, 1R 78 5 T-41 g (MSCs)
KR EVs i@ %35 miR-210 Al miR-132 55507, R A AL IUESE, 7200l
REZEFIL J) ZE S IR YT R I H {2 397 240, IR F4RL(ESC)RTA I EVs & & miR-294,
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R T AR 2208

RERZ 15 SO VRSP SO, (R E O LA M 3G 38 A Toise . Ak, TR ESUE I EVs
AE I A A IR sIRNA L BT 28 2R M8 AR DR, RS HE TR gt AR, #iltn, g3
i HIF-1 B0l R AR5 ) exosome 50 IIEAH 40 BRER & 473, AT 12 S 40 M A7
TR, B O VEESEER G, X —AF F EEJH T exosome HE & Y miR-126 A1 miR-21067),
SRE Y HR AN BRI AE Lo MBI 2 T 5367 Hh R L H ) R i, (RGN DA I P A7) T s
ZHER, AP L )R R AN R ) 2% S5 1) . AR 7R B — P I AT DAAR
W EVs 15 B KA TARUEAR, HESHAERGAELR S R i S, 0 LA B 1
WA AL TG T PR AL SR

1.2.4 ‘MRS T 7O SRR R

THEA LT Z 3338 (CT) MUE & R AL B AR 2 W b B B A B, AR FOT & T
AR CT MUE IG5, ARSI MM E AR RCR, 6 fE &2 RIS F
RS, iz B8 IE L = SR SCIU S M ORI B, HgKBR 2R B -t s i
SR NI R B, TR U BN B s HR, BURAZIE IS AE K
PRI [ (RTIE 30 20%h, A% ST/ 7r TGS R 5 0 i 1 I3 sh 77
EAAH, e DR I () YA K R IE SIS BRI T s B, FEIRRENS SR AL BRIE VA,
BRAR B A SE AL UK, JE— BRIV DO RECD. SERRR I, ZFEIAE CT MEIER it
ARG, EARSMEE ARSI SR FLAE 48 /NI P BRAR R T IL 80%, JEIL T RUFMIE
Y] g cen,

1.3 ARF R AR FRERR

1.3.1 AKF

Tk T [Schisandra chinensis (Turcz.) Baill.], AR ZBHEY) TR T BT 18 e SR sz,
BT AR TRIR T8, & —MEgady, RPWET (FRAEZ) itz fek
TR T BRI, BRI, PARARE SRR, 20, FEmLk=
i A A S 2 FE PO, XL R IR T 2 A AR, (AT R AR
PSR A L e, B R BE e BRI DL BT ST, T
BT, A=), BRI . RIRMES SR . HArE A RM, Rk T&
B LIRS, WMHR TR, HRTFHRER, AW TFLR. AR TRRS, XEEER
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g N e e A
TP 3EFEIR T 1 AR T 2 ARG EAER, gt DM R PUA . BUBR . 39 S
JIFIMEORAP S, AF AR G 2 MR 2T K h BAT B ZEANME .
SRV, LK, BEE KRRV FUIIRN, IR T AL MR TR iRy
YU UL SARHE DR 167 7 178 77 g s 3 » 2 22 075 1 (1R AR Wi VEAE L SO i 4%
g SRR A EEMT R, IR R R IR 2GRt 1) i A 78 22 1)

132 AFRZE

FLR T4 % /2 (Schisandrin C, SC)—Ff A FLBA F-H1 73 B 15 2 (R FR 3 I 8K g
7, TR ILEZEMPUA . U5 PURH T Aot M (R 1R P 25 2 Fh 2 3G M52 30
2R, HAER—IRME R AR IRIR BRI 2 NH, £ (hEZ ) b, R HAE
N FTEARME . FEHZGEAE R, PUEAT 7ER M) SC Il i B H di k. i is
Jo i S A R SR 20 B N SR A Bl v P A HE ST AE ] . SC RERSIGE Nrf2/ARE {5538
%, RIEBUA LB CanE A S A B SOD AN i H I S L i GSH-Px)[FRiL, M
TR EA LR 7. SC 7E AS a7 H A BLERI S E, ARFFEHR SC AL
AL G55 Y AL eNOS HVETE, i3k NO A, AT s N R 4R D e, 245 L 47
5K T REIS . FEPL A 7 TH A B FEUESE, SCdd #fi] NF-xB 15 5 18 i A1 PR A2 48 B (n
TNF-a. IL-6 1 IL-1B)HIERIL, KIEHLRAEA O, KI SC Relp i3 M I Bk R 11
7SI/ A R S AL L A0, Ak, SCIRRETAT MR AR, BRI KT, ek
/D By K RE R AL B R TR B

SSRYE, SCAEN—FBA Z M AYIEVER RIMED NG, K AR TR AR
PRI FENE, T LAAE A 0BT FIYE 7 o 0L 92 00 PRI TS 5 29 D BRARAE ot i o o FCAE OO LR 0L T
VEVEAR AT « BN SRR A A0 30 3 46 O XL 003 v R I HE T R P S FH i % Bl A 7
IR, SC A B BN MU PR IR IT I B ZER IRV, AH I IR 76 S L
S

1.4 AIRERNERENX

AS &P IR BRUTAR . O S 25 R 3 K A S (e VRIS o, AS (130 B
I H A AR 7 B RERE A ik, 3 BUIRE AR B I (LDL), 4§55 ox-LDL #£3)
KA TTRR, JF S ELEGR I AR L L, 12 AS EALII SR 102, ek
AT FE B BR SRR 1 P B TML(ECS)FE AS A AL o B o Lo 7, T LA 1A B 452473 48

11
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WNIE AS AR IR 1 G B Ak i DR R 030, Al i TR 960 11 &4 e ] 3 135 7R 66 R] 9 4% A O
AR, Hrh MYH9 BRIAKT5 AS [k % UM ¢ . AR50 E SR AN IT T
NMMHC UA FEAHARFENL I 530 38 5 A0 5T Bt 4 FH rh (R QB AR B IEAE 2 311000 . 3R
MM EERAS TR, SC A G R ENZREALH, 1l NMMHC HA &%
FHEREZ —, N E R SC T AMNB AR S £ R BEEL R H . 55T AS o NMMHC
A FIREZERRER R . AP, Apetiiie Mt e L5 8o7x, NMMHC TA 5
HSP70 M EAER, LT AR HSP70 /E AN BARE E IR e R 1, A LA
SR A BT E A TAER, 0 T8, (R SERKES, JFERA
B G FE AR 5 AR R Ak, HSP70 7] LA 5 4Mis A b i 2 A i & AR GE
FATHIWT R, NMMHC A F1 HSP70 7] DA o A5 BLAE FH 3 [ 18 775 410 B A s 44 i B
B XK AS HIHMBARTE TR M 7R AL o IR BRE TUVR T P K R 5 A
PRETIOR A 7 16 S K SR AR AE A 15 A P B L, 875 TUvk 3 P R B VR sh kR A AL 1
O MVE B AR FRAE R SRR AT, AT RO UV DR AP A FH B0 wp 28535 M 520 BT VA O
ML TR0 A 47 2 R 1 1 R S (L5 RO T 70 777 1) ANLELIE o B AR R AR B M A I R4
TR
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F 28 FEAEARBFMEMEEFZHEMMNAEKRTFAZ AT
SREE ek B S =)
2.1 515

O I A DA BB N 2 A B e 2 EE R B 2 — , T3 AR e BT B ) RO R FIBE T
B, FERRAE R A I K3, — RS T O LB 1) R T SR 2 A 80 B2 I, 348
(YR YT 48 AN B UG AU, B R SN — T TR A E B R R, IR R
Z o IR RN B 22 48 mE AR D5 T B A AR O34 7).t B A A A o 3RAE
PR G BAR R EGE S, O A TR BRI SRR AR A
RIHAITHE R, PLACS IR RIS W 1697 A0S I ¢ R D)0,

HMIAAR (Exosomes)TEAA N T2 A77E, SREVBCNEHE, FERGHERS 777 A EOR B
00, IAERIIRNGE AR, SMBAEI B R AN Y, AR AR, AT
0 TR N5 B TR FROEAE &% BRI AR B 0o 2 v R E RO, AMIMAS, SRR
FENU(ILVs), & —FhEAEHY 50-200 nm GBI XUZ S5 80, Tl BRI, 2.
i J07 20 N 25 22 P A o3t R RETRCEAT  S MR AR A s

CL A R R 22 1) I 570 308 3ok 0 4 SRR 4/ A A B 19 5 2B 1) 7 3 25 SRR A SR A
Yibr B, EANEF AR AR L ZREE, TRk s ST %
E, B I AR S AE FU e R A e N A b B B35 I 22 R A0, AR
BETCR AR TEOE 2T 40, I3 2UAS R AR A0 B A S5 A0 A8 i s, il Jlig
[t i T HIAE 5 A% 5 5 BUH A MO R TRAM i 44, F i %5 3K A B AR 400 D F) A A4 R T 32
mTORC1 T#%, FEERE H(TH LA Ca2 Wi i) 77 20 K562 4B i oM AR,

LR, A 73 i A AA B 5 o A 2 BOR N T A 4 3E , ASHIE FE A AR A B 7R 1
NHRZANM THP-1, ] ox-LDL i S/ THP-1 EVEANREA R, WA REA, @it
AT B ROR 7 B M S B R A R BE R G E R, 25 O s, M
PE BB MM E R R, CAEZEREEEAMIIGE, #H57 SCHEER
I AR FERE BT S B 55, N T IR NI AT SC Ui it 1 1 B 2R [ R 1A 5 A I A (R RE
[FIIE XS AS BRSS9 T 7 R 05 1E R 1 23 1 R fli S (17 R
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2.2 SRIGMR)

2.2.1 SLIGIRF

2 2-1 LHRFA

Table2-1 Experimental reagents

FERH %
RPMI 1640 15773k FEER KRR B A ]
4%% 5 ERE R RAEVFAREGIRAF
MYH9 antibody I =T ARG PR A A
CD9 antibody I =8 ARG BRA F]

CDS81 antibody
B-actin antibody
AL O Get i
TR TR
BCA # R I R &
ECL JOt M
CCKS8
RIPA 2
SDS
SDS-PAGE & H A2 Ml
Tris
R A0
HER
ORTTHL S
Fr g S IR A LTS
HHHR-TER I
IR Eh 22 1 (PBS), pH7.4
CD63 Proteintech
% AR
ANLRAT IR
i B LR R

SR FY R AR 254 IR W
N = AR BR 2~ 7]
AR REVTEAFRAF
e ISR AE R PR A 7]
N =D H AR PR 7]
WMERE AR A A IR A ]
R CHAEYREA R A
EHEE S REDFEARE IR AT
b AR IR A
EESREVTEARARAF
g AR AR A IR A T
[ 2445 AL 70 TR 2 ]
b AR IR A
g AR AR IR A T
TR AR A BR 2 7]
EHEEE MR A PR A F]
FEUL IR DR PR 7]
BB IE BEAE MR A TR 22 7]
Biosharp

WP R A A
TR TR EMFARAF IR A 7]
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ZRUTRR R L 2 A 3

-

>

2.2.2 SCIE

=
oo

R 22 LIS
Table2-2 The list of experimental reagents and instruments

IR A2 FR I

-80 °CAIKiR VK48 Thermo Fisher
B A KA Sartorius

EEREe) Farma Scientific
o At R FRL K AX Biorad

AR R A Thermo Fisher
IrHr R Sartorius

T AR B AL Sartorius

R 2k 2 KOG AR AR 5 TR

NIB900 ¢t f5 B . 7l 5i
Infinite200 BRI
ZEAL WAY = & K B 4y
YR O
HH-2 R 7K 45
JIMBIO iCytal 40 1+%{%
KB
Infinite200 fFHR1X
NTA G KBRL IR EEAX
HIPKHL

TRACH G A PR A 7]
%fi £ Tecan A H]
BUMA AR A TR 2 7]

1% [ Sartorius 72\ ]

VL 75 sR AN A G A PR 2 7
TLIF S AE R PR A A
Zealway
%fi - Tecan /A H]

f# [ Particle Metrix
Grant

2.3 JERAPRIAIMREIRY I N T
2.3.1 ¢AREIE ST

2.3.1.1 g7

M-80 °CUKAA FHHX HH 45 THP-1 20 i iR A7
GAFE I 1 ml 5 15% 10 %F R S8 G 4 LI AT 1% 10 75 88 = -1 s ) — 9L
RPMI-1640 £ 774, S ZEAEMRATHISIE, 1100 rpm &0 4 min. 7% E3E &, I 1 mL
SEARIRAE YT, REITIRS, RHREBWMELE T25 AU TRHEA, A 3 mL 58

JBCEAE 37 °CoKI AR s e, 17

SRR FRFEERRS], B TAE 37 °CHI 5% COL A FIER TR P RS 7%

2.3.1.2 AiAEAR



R T AR 2208

¥ THP-1 B MAE & A 15% MR r LG4 MIEF 1% 1) 5 58 = -8 R =0t
[f] RPMI-1640 55353 i 3%, 1 37 °CHI 5%CO: 25 fF RAERE IR A h 5 9%, A4 i i
Br IR 80%-90%M}, K4t £ 10 mL Z.08 F, 1100 rpm [0 4 min. 7 L,
BN 1 mL SEARFFREE TR, KB R B R TR (1 3 4R,
2.3.1.3 4IARIHATF

K3 7 80%-90%THP-1 FAZ MM, F A Mu%% 2 10 mL B.0EH, 1100 rpm
[0 4 mine 37 13, A 0.8 mL K MiEHAA, BREWITIRS . RG T IRTE
FI(1 mL/A), MEFFRCE SRR BON-80 CCUKAH FRAF -
2.3.1.4 HRTF RN THP-1 405855 711520

HUW AR K THP-1 41, 4% 2 X 104 AN /LRI 96 LI, £ 100 mg/mL PMA i
T o A PR EE A R S R AR IR EE R R F IR 4, WR=AE 1L, #9724 h )5,
[ &L 10 nLCCKS, S5k 2L B 4 h Jo, W& OD AN 450 nm, #EATHOL
FERT & LT A A S 7.

A IIAETE R %= (A Z3H-A TAEH)/(A T HH-A THEH) X 100%
2.3.1.5 LR Kgs

KA BBERL > N 3 4 B EAXEH: 4 PMA FS LI 1640 533155, fi
RIS Z : 28 100 mg/mL PMA %55 LATE I 1640 £5 773 I LR E A 100 ug/mL )
ox-LDL; Tilk TN RAFLZ54: 4 PMA S ULLILTE 1640 532 A M 1 uM K
TR FAZE 1 hJa, AL HN 100 pg/mL 1) ox-LDL 43 ., 41T 37 °C. 5%CO;
BEFEAENIFE 48 h Ja YRR IS [ 6L 4 P W 5% 4 R PR T 2 2 508
2.3.1.6 PMA %55 THP-1 41 g al B M40 i

W 1ml 22 SRR R B B OV A I A /N ML ) T JES (22 TR R . E i /K=1 1 9), #
H 10min, WF/E, ET@EETIFRNIRE, B—REI. M 37°C. 5%CO, 55744
HUH K 2 80%-90%THP-1 418, HU 1 X 106 AN 2 /N IL, £ 29K 100 ng/mL PMA
%5 24 h, WERAMMEIEEFLE.
2.3.1.7 WA O Yt b 52 IR HERH

WO/, 28 A B35 W, ) PBS Weik— k. INNE B O Ve mE &
M 20s, MRBRGCVRG, BUERESIRIMA O Jefill, Yeft 15min 5, HFRSCRIM
21 O Jefaill, MANIEEYL PR, #8E 30s, RFHBRGETRRI, FEH PBS Pk
20s, MNIER PBS, $H5IERANM, Rt semin, 16 RME T SR M P i
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Peto R I HAIE
2.4 SMMREIBE R RIEEE
2.4.1 FBiEEWE LERTBAY exosome

S SRR T VAT A0 R B s,

(1)i&EHE 48 h J5, Wk BRIk g4 50 mL, Z3 73N 5 4> 10 mL &0
o, FFETREN4°CFEOHLF, 1100 rpm/min, B0 30 min, 3£ 5T RMMITE .

Q) LG E 15 mL. 100 kD #HJEE +, #5184 4500 rpm/min, 40 min &K,
HEE =R, 8IS 20-50 uL, F o PBS FHGHENE 3 W, BRI 150 uLPBS.

Q)FFHEIE L IR G, I 0.2 mLPBS ¥, (BRI i sk B, Ak
WL ) 1.5 mL (1) EP B rp, FFIBN-80°CH VKA 15 AL B

2.42 NIRRT HRIREE

S8 71557 SCHREAT exosome [ Ab FEE3:

(DA 52 KA AR S B 10 1 5 3 BlR S, SRE/E=IE T &
5E 10-20 min.

(2) B AE RS KB 5E J5 VRSP T B i (s i) b, 78 o — R KR LA 2904

Q)G 5T {3 2% 08 B DR BN A b ) M IMAREAR AT S s, SR S5 EAT
FlRAb

(4)BHT BTSRRI TS e B 8%, T8I vy R R R 3 2%
AR FR BN AA 1) 5 53 5 BB

2.4.3 SN AR R

K-H Zetasizer (Nano series) Nano-ZS90 i BEAX FEAT AR IR A2 A, B exosome,
TN PBS MR 100 5, FEWATEIS G, MRAE U 100 pL #ike o BIRE R
HnkERR .  _EHLIEAT exosome FIRIAZATI

2.4.4 ShARERSEEB RN

2.4.4.1 AR HEEEL

17



R T AR 2208

(1)M\-80 °C KFE H BUH TSGR AF I AMIAARRE A, T REA TR AR S NN 70 pL AR
(RIPA ZLfARR(A) * & A BEAMEI) - BERLEEHNHIF) @ RIPA ZAR(B)=100 1 2 12 1 1), /&
GRS G TN 4 °CUKFEZLME 40 min, B )5 AT € & .

(2) B 96 LR %6 I N BCA(A ¥R @ B =50 : )5 i, MFE S ECH 2 pl+18
ULPBS+200 uLBCA JIAEEFL, BfJE N 37 °C B4+ E 30 min, 7EEEFRICA, T 562
nm KA IR EE AR R EEAT RN, TS ARIE T E I bR HE L, SRR A RE
(I FE B R P B

)R T BIFE S IR 6xLoading R, Bl J5 HEAT RLIT [ A B8O A . #6585, FEAE
A CEAE 100 CCHIMEE S 7 min, ST TG, R 2IEE N-20 °CHIVKHE
NIEATIRAT -
2.4.4.2 Western blot yEG AR G E A

(DI : 73 B : il 2% 10% )N 273 B R A8 A0 N Ji] 5 i RO AR o 22 BB AR T3 1 em
b o VR EAE TR A PRK AT I T P, PR B 1 SR AN, §# B 45 min, &%
FPHEr 2 o HERAR : T T B AR 25 0 B e 15 HOZRMR7K, SR 75 1 DA IR G i 3 3 BB IS
B, K RO BRI BRI 8N, EERRUT G . B, Wik H
INDHFEAA T, IR RS DRIEARN AR SERIENE, §E 45 min, [FHERRR
SrEIE o AR IR —F, K BN OO T RIKE MR R, SIMEERGE, WS R
AR i Y =R N €2 L (N

(2) EFE: K HIKAE N VKRR, IR E . B SAAE AR, RIK
¥ R EURE ROE SR IN Z R R g vkaE I HAE B AR TS KIE NN 1.8 uL 1 1.5 uL
()25 1 Marker-

)L WP 80 V E L HEAT FLUK, fF it H Marker iG i 0 25, FH] 120 VB
JE, BRI AT BN S, 5 kK

(A)FEME: FRic AR A MRS, W0 Transfer [7 1ERAZ T, ARG /NCIRTT BB,
G Marker IFRICUA K BAREEEAE, MOV TFR%, IR KIS #BTIEAR S
PVDF fi, /£ PVDF X FAT & —T47 b Mbric, F I EEE A PVDF i 5 min 592 Transfer
i, GO B IE MR I e ARx4- Bt -PVDF JE-J8 4847 R, SR, F a5t hn
% Transfer, 2T 4 °CUKFH, EFF 200 mA HIRHEATEEE, WEHAREA D TREfEH
I ERT T

(5)EH1A1: BL TBST 6 PVDF BT 3 YRRk ERAE, SRR K454 8 min;
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SR TR R 22 A 5

Pelk e, ¥ PVDF BN S H 5%BSA FIEHF, HE=RAE T, BTRKLEEY
WHE 2h. REFE AR, FREA TBST WM PVDF EHET 3 U0l dE, & —KIGHER
I 8] [R] A R FF 7E 8 min

(6) Pl &« FH I8 F B B AR BEM B —$T CD9. CD63+ CD81. 4 T4 1) PVDF
N B MEAE R B ) —HUA R, BERRHE T 4 CIME P E IR, kH, Mo
#9)) PVDF JI, {740 2 JE ) 1E [ 2 AR AE I O TR —Bu S5 I B St 45 &
K I BB P ECH, 7R SR FCE 20 min, 25 FUR—HUAR . —PuEil Ek
e e, fEH TBST #i0T PVDF T 3 GV, BRIE BRI 24 8 min.

(=% E: 1 PVDF BRI T ORI —H(RPIE R PO E R, £ IRIAE
T, WK AR E AT R G A, FREERY 2 hE, R hUAW, BEH
TBST &% PVDF JEREATSEGc, FLPelk 3 Ik, BRGEEI A 8 min.

®)VEi: PL1: 1A AW BWAECH REaR, H4, 5 ARSI 200 uL
£ PVDF JRRIH, ZJE¥ 2B E T ROGEIRE RGN, BEATILEGRE, JHmd
FHRLFTHE

NZE RS H Image J 085 B 18 A 500 KNS E A K0 KT,
BEERRE.

)

2.5 EYMEEESAE
2.5.1 BRI

KANIBENL > 3 4, SR ER T QA (S LR E 100 ng/mLPMA 55'5). BAI4H (&
K E 100 ng/mLPMA 5 S:+24k F 4 100 ug/mL ) ox-LDL) A FL& T-TH R A 25 4H (4 &
R EE 100 ng/mLPMA 5 F+2K 4 100 pg/mL [#) ox-LDL+1 pMSC)#R 45 T UL TG M iE
1640 £5 37 FE 1535, 40T 37 °C. 5%CO, B340 NI & 48 h J5 IS 40 i 85 A 4k 47 5%
R IR T . A REAHR A M- 80°CIIVKAE B I L =4, SRJa H T-UKiSHi .

2.5.2 directDIA #3EXRE

PR A T E MK EE T A MHO.1%F BR/K)EW, FfJE T LC-MS/MS 73 #7 .
A4t i UltiMate 3000(Thermo Fisher Scientific, MA, USA)45 timsTOF Pro2 Jii 11X (Bruker
Daltonics) & BEZH k. #5055 200 ng, i AUR3-15075C18 3 HT4E(15 cmx75 um 4%,
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8 W YN T R DA
1.7 um Kife, 120 AFL4E, TonOpticks), 7E 50 °CH:iR T LA 60 min IS EE/> B RES, W
T A 400 nL/min o 56 M 4%[1) B #H(80% M » 0.1% F R FF46, 75 25 min N F &= 2] 28%,
10 min 7+ 44%, 10 min ] 90%, 4EHF 7 min, 4% 7 8 min, B4R diaPASEF
R FEAT DIA B3R R, M 349-1229 m/z, FEES % 155 % B 5 40 Da. 1F
PASEF MSMS il f2 b, & fe S bE B ik B R LM BT, M 59 eV (1/K0 = 1.6
Vs/ecm2)_FF+ %] 20 eV (1/K0 = 0.6 Vs/cm2).

2.5.3 DHRIE

l—( zean ) (EEiE )
EARIE ﬁiztéel%zﬁ#ﬂ (258 )
Coozr ) (GhErR) ! ——%El P
E(KEGGE;%) QR ‘ ( E?%lﬁﬂﬁ ) (EERZ4)
oo Rl AFRER Y - —

Kl 2-1 FES AL B 7 Brim i I

Figure 2-1 Sample Processing and Analysis Flowchart

254 EHAREMEENT

H AR MFEA A B R (15T, B SR BB AT G AR AL B . SRS A DR
[ 4 — A i TP PR 0 Biognosys B BT 4% 05 iRT Kit, 385 22 Ik 7 € 1 b 1 O8 B I [
(retention time, RT)HEATAHE, FIH] QuiC(Biognosys)H A% i 4G o ik Ko HE 47 R 12, VR4
BAFEAR TRV R AT, WURFEAR 4 SRARIT, RO E S . S5 FIH
Spectronaut 14 5| AR AL 7 > Bk, T0 B0 3 ] S OR B I 18] FH T 5552 4740, R3S
DIA Hd 45 R B AT LS e A
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255 ERREEQREDR

LLFC>2 fi5 H P<0.05, {FNZERREEARTRIEAREN 2 A4 VS AL
VS G254 2 R B 7 RIS R A HEAT Venn K704, #52) SC H1UE I L& B M
I GE =R

2.5.6 £¥IITHEE GO K& KEGG B 7t

3[R 48 55 N DAVID %3 % (https://david.nciferf.gov/) , 7EE04E 22 3E47 GO(Gene
Ontology) 73 ¥ PA & KEGG(Kyoto Encyclopedia of Genes and Genomes) 4347, LA P<0.05 &
Jiik A, EHL GO M HEA T 10, KEGG 7 #rHlF44 1l 20 125 H 2: 1| BT 217 AT AL
I3 HT

2.57 WEEBHRSERRBEFRAME T

B IL[EHE S SO\ String 04 ZE (https://en.string-db.org/), ¥ B4R “Human” PPI K
A BASE>0.7 JERSR L W T BRI S, 3R1F PPI &R, K 8dE 5 A JL Cytoscape
3.8.2 BAF AT FTRAL 23 #7

2.6 GLitERE

P N GraphPad Prism 8.0.2 347 tH S ANALEE, 1@ 1T Student 7 f 365 ANOVA
TR R E. SR FHEERER ESEMBERNER. PHE
<0.05(P<0.05)# AN A& B EEZ R I HE)RR, M P 1H<0.01(P<0.01) 1 2 /K FH
(**)2@%0

2.7 ERE57H

2.7.1 &3 PMA i5S THP-1 RR0%E 1k N EMEMBOFSF TS

224K FE 100 ng/mLPMA 55 THP-1 4Hiffl 24 h J5, {EJ65 WA T 0 40 Bk A7 WL
2, LRI AR BB R, S WEABEIE R RS & RINZ ML, JEH
X LEAH AR I SR NG BE R 7, [RIB I HE T iy (G 1)) B B THP-1 48 48 i 43
A B2
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A Control B PMA

*  50pm

g 2-2 THP-1 ZHffi1Z PMA i 5 )5 M &2 4k (x200)
Figure 2-2 Morphological changes of THP-1 cells induced by PMA(x200)

2.7.2 SC %} THP-1 ZHARE M Y220

SRR E ) SC 10 THP-1 4 24 h, fHiEZ5YHIE. CCK8 & R, 520
AL, SC X THP-1 40 HIH] Y IC50=198 uM, 24 SC IRFEHE N 25 uM i, THP-1
MfyE 718 T, EAHEZRWP<0.05), 1E 50 uM RE R 40 B A B 8 HAE
25 R P<0.01). KL, 7EfFLESgndiks® 1 pM 259K .

125+

Cell viability (%)
(5] ~ 3

(=] (3] o

1 | |

H

N
3]
1

0- T T T T T
SC(uM) 0 0.1 1 5 25 50 100 200

P 2-3 CCK8 o Il i 75k
Figure 2-3 CCKS detects cytotoxicity

2.7.3 JH4L O LBV RASAHER

LZIRIE 100 pg/mLox-LDL 5 EWR4HL 48 h =, 4L O JLtaiisg, 4S5R IR,
52 AAME, ox-LDL HAeM I B R ILA AR MAEE, FEHMM R MMAEES,
TS 2 ETE BB A PTEAR, X S5ERMREM RGBSR E, B
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SRR R AT 2268 5
ox-LDL 4AHEL, SC HAMM N £L ks WY W B AIK, IR T HERLUZ MR 2 . &5 SRR W] SC 7]
DL 1] ox-LDL 55 IR o HEAR

Control ox-LDL+1puM SC
- 1 Qe e GRS
7 C) i o ‘t’_&c‘;f b o
(g 3 -LJ’,%' :g,\{y \' *;i “a: e

&
"
b
&
s
?
L
3
i

Kl 2-4 AL O Zetil RN AR 5T HER (<200)
Figure 2-4 Oil red O staining foam cell lipid accumulation (x200)

2.7.4 INIMARIEEE

2.7.4.1 EH B EE exosome HITEZS

ZERIE T AR S A A I S B AR AR S R, 45 R RN B B B R I B 4
4, exosome FEASFFHE 2 S, S SERE M Mo g5 M RpAE, FI3EiR 2 H b
exosome [T 2 &5 1 FHIULHC -

K 2-5 ANIMRTE S

Figure 2-5 Morphological identification of exosomes

2.7.4.2 KL FEACRE I AN RLAR R /N
i PBS 4 A h R H R 2208 B IR R SR8, 45 R Eon, SNMARIAE — IR JE
(o3 A dE b B 05 O BRI A, X IE U P L S R 2, LRI B SRR ST AAE
147 nm, ZRFREASEG FAMNBAR BTGB U0 B ISR I e

€X0S0me .
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8.0E+6 -

7 0E+86 -| /‘|
1
\

6.0E+86 -

\ '\
5.0E+6 - \
R
N

4.0E+6 -

n

f |
2.0E46 - |

1.0E+6 - r
ok
0.0E+0 = i = i i - T
10 100 1000 10000
Diameter/nm

Particles/mL

B 2-6 AMBAKLAR K/
Figure 2-6 Exosome particle size assay
2.7.4.3 HE SRS EP IR M SRR
£ Western blot VARl AMBAE AR EMEHE H CD9. CD63. CD81 fKIA
PEHL exosome & HH CD9. CD63. CDS81 ¥HFTRIE, i#t—
MM 3G exosomes

&, /D%J-K/j—\"
ARAIE T BT B R

cD9 - e | 21kDa CD63 ‘ M | 63kDa CD81 s e | 26kDa
@ 2O e o~ 5 @® O~ 2
o* '\’0 ? 01;’ o AS)\' ? 01-' P: '\’o
o (s}

K 2-7 MR bR SR SR AR

Figure 2-7 Exosome signature protein assay

275 ERRENEBREDE ST

2.7.5.1 ZFEAMH VS BEIHZERE AN GO it s %

0T K KEGG W% & 2407
RS IE M E R E AR, 18T DAVID 3R FEXT 245 4H VS A
ZEREAMTS

M. GO Dhfe & el RBoR, ARV FR(BP) H 3 2604 40 i Jo
HAFUEN PI5H CENP-A [4eth )5 b MR . A 7R 4 X B0
A TR SE s AR (CC) AT X Ee b 5 2 BEAR AR AR B 70« 20 M 2

SR
P . ISR IE g g5 M b, AR FIIRE(MEF)/KF LB, B E B A E A
gh4 . RNA 45555 HE TR . KEGG ]

R R T R R, B AR E [ R
ROEAAZE RS, LR BiARAE, AL B A0 B 2 1 .
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)]

N
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LN
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Fd
£

K 2-8 =AM VS BRI EREAM GO ThEtE £ 0

Figure 2-8 GO function enrichment analysis plot of Con VS Mod group differential proteins

Other glycan degradation - @

@

Complement and coagulation cascades -
Coronavirus disease — COVID-19- [
Citrate cycle (TCA cycle) ®
Systemic lupus erythematosus 4 @
Amino sugar and nucleotide sugar metabolism 4

. 30
Ribosome 4

Cholesterol metabolism -

o
@
Lysosome - @ 20
@
- 10

Biosynthesis of nucleotide sugars -
Bladder cancer 4 L ]

Neutrophil extracellular trap formation ®
count

@® 100
@ 200

Carbon metabolism - L]
@ 300

Biosynthesis of amino acids 4 @

Glycolysis / Gluconeogenesis 4 [ ]

Nucleotide metabolism - ®
Alcoholism - ®
Viral carcinogenesis - { J
Shigellosis - [ ]
Metabolic pathways -(.
15 20 25 30 35

K 2-9 =AM VS BIRIAHZE R E AR KEGG BHE £ 5T

—logyg(pvalue)

Figure 2-9 KEGG pathway enrichment analysis of Con VS Mod group differential proteins

2.7.5.2 MM VS BPHERE AR GO ThALE %0871 & KEGG Il & %0 Hr

MR VS g 2520 22 5 R A HEAT 700 - GO Thfe & e i R BoR , AL 12 (BP)

b SR o O 2B R SRR A OIS ORI BB T I
PR BRI AN (ORI e A 1 R P RIS SR 1 AN
U SRR CUNMANEIR . NS IR SN R s TTAE 5D T I REME) AT L,
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LR TRER AW AR
ENEEAHEEAR LS. mRNA 8555 HET)E. KEGG MK & £ s RExR,
TREPAERZRER . MG S S BRAERE L, LAR A S R A B s n L, AULEh & 4
HE 2RI . XAl e SC RSB AR AS IR B 3 DIAE K

mmm BP

- MF

Enrichment score

K 2-10 BRI VS SCHZREAR GO Mfgw &b
Figure 2-10 GO function enrichment analysis plot of Mod VS SC group differential proteins

Cholesterol metabolism A ®
Pertussis - @
Coronavirus disease - COVID-19+ .
Complement and coagulation cascades - @
Legionellosis - (] -log,o(pvalue)
Nucleocytoplasmic transport @ 10
Lysosome - @ 8
Fc gamma R-mediated phagocytosis ® 6
Protein processing in endoplasmic reticulum - D 4
Neutrophil extracellular trap formation - [ ]
Ribosome 2]
Viral carcinogenesis @ count
Yersinia infection - ® ® 20
Platelet activation & @® 30
Systemic lupus erythematosus [ ] . 40
Proteoglycans in cancer{ @ . 50

Lipid and atherosclerosis{ @
Regulation of actin cytoskeleton+ @
Diabetic cardiomyopathy - @

@

Human immunodeficiency virus 1 infection -

20 25 30 35

Kl 2-11 B VS SC 2R A KEGG % & £ M7
Figure 2-11 KEGG pathway enrichment analysis of Mod VS SC group differential proteins

2,753 EREASHT
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LT RE R A 22 18 5

GEESEASN, LEEH 6152 MEH, L FC>2 f5H1 P {EH<0.05 MiiiEiriE,
R gHmt, SAEHE 423 4 LGRS 648 M T IAEH. SEAAMIL, SC A
R EREA 544, FRER 3024, Hd, 25 BREAM 32 AN NAEAESE
RE S i BLE S, A STRING %dfE % (https://www.string-db.org/) 32t — 25 PP /)4
278, MYHO(NMMHC HA)R %R EHZ —, EEEERAEH P CEER . Fit,
ATV E MYH9 5 AS FIRIEHLEI LUK SC T T E % V1A, RATRER SC
FEHNIMA RV TE R

A Volcano plot Volcano plot B
=4 .y #
@ 7} "
3 : - - . i
g I8 . 4 3 i $up
o = ® nodi a = L) ® nodiff
=] . % ® down S . ® down
Sl o g [ s
"r.; - S O I s %4
. " 2 ——_ "o ,:
_—E = i N -
-10 0 b p 0
log2(FC) log2(FC)
Avs B BvsC
up

down up

K 2-12 ZREAT

Figure 2-12 Differential protein analysis

27



ZRUTRR R L 2 A 3

2-13 Z5HN PPI M %% K
Figure 2-13 Differential gene PPI network diagram

2.8 RENGE

TLEAE, WO IMVEBR S ENEIE T LR AWT BT, T AS 5.0 M8 R G050 2 ]
B ME, Bk, W5 AS BIAIRHLE]Z RN DR, AS AN —Fh RAE TR
Wi, o2 SR E IR KSR S AU VE AR AU ) B R K 2 — 69, KERF TR,
AS & HH %5 B2 6 85 T (LDL) AR SR 0 91 kS i) I 2 MR, 3 5 T E DB A I h AR AE
PR E, I/ NBRORT 1 40 1 5 504 B B A 81 AT X % LDL JURL x5 R 70 9 HAB A,
RS M 4 e AR VIR A L o XL, AT 78 9 59K AS A0 it LA, 57 ox-LDL
P30 THP-1 EL g4 i A8 2 de FR it HL B S — 5. AEAT AR R e g s
45t THP-1 EWR M) 77k, RI%6/5 F PMA Al ox-LDL #4705 & 75 S AN
TR, BP0 7 RSN AR AR I PLHIFE AS FRIVER] . SRATEHIEZER
BN, R AMNBACRIIMAE SR, B5e%, BERMRIERAs. @i i, Ea Rk
EIZEE0 AN AT RAEE 255, BT B N ah ik . JFR AL O Gt 4 )ik
JRHERRG L, Ut AR LA i BT o

DRI RERR R S VR R ORI LB AT, A B0t 9 2 B RS TR UL A A AR )
5 RSk, RAERARMASS Control 41 ox-LDL 41 %% ox-LDL+SC 3T 0471, X
NFRMT 2 3B ARIThAE . iEid DAVID(https://david.nciferf.gov/) %} Control £ ox-LDL 4

5 ox-LDL A1 ox-LDL+SC HH ) =5 E AT I R R, 4R RER T HERE
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FILE B W B R R SR I BRI S ig . 4%, ARSI ESE. @il KEGG 15
SR E RN, AR R IUE AN E R EERE AL R AR, DL IR A
KU FEREA . JULEN S 40 2L 0 TR T AR, X LEIE B AT Re S SC RIS S I AR
10T AS PE RN DA O . 276 2 B 2T, JATTFL S E H 6152 M, BLFC>2
&% H Pvalue<0.05 JybrifE, FAIGHES 423 A~ RIFEE AR 648 A FHEE. SC 4,
K 54 A4 BIREEM 302 AN TIHER. 25 A BiEEAM 32 A T EEFE Venn
B ot BRES, #— P HFIH STRING ¥ /% (https://www.string-db.org/) i 1T PPI 43
Hr, MYHO(NMMHC HA)Z 7% 58 (12—, TERRIEIITYBAIE i OR #E 0B AE . PRtk
VI E MYH9 5 AS R LA SC T TSR Z VI, WATRERCA SC i~k
PR TR TS AE SRR RR B T o

UTAER, NMMHC HA 7E40 M3 730 32 53R M 77 T R 4456 ke ol 28 22 (1) 4
5o, NMMHC IA LR [ 1SR oL, a5 i m rLah & B 456 R 501
LEIER . 25 BB, Seinsh & E A lgs R, X% H NMMHC A A f#8 2 1f
PEANIMA R S BAEAR R 1, X — RPN AS THAMBATT I T8, N
AS I FIVE ST RO TR AR At T E R B IR 4 T A SR
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58 3 E NMMHC HA-HSP70 tH E{1EF X E i 20 S0 b R TR A A0 /8

EIER R AR FRARN TN

3.1 515

TR TR ZRHE ) TR 1 TR AR 52, I AR R HAE BN KR AR AT AL (AS) 55 0o I
EPIRGTIA IR R 22 e, FPERERINN, R R s AR T L T
R W TRYT O MR, IRRAT AR, 7O UL R 1 8 1 H G T R il
BN TR RRL, T O D RE IR G AR R 4, ARIIL T LR S ORI R ELANY
e, Bk, AR BT w0 TREE OIS . I 0 ) 3
SPRIIBTG, FEES T PR A0 FIR TR ER(SC) A2 M IR H SR E I — R R
Hor IR, RAA RE DO RS ERHC, BRI, TR TR B A AL
LEfi e 1 AS /N BB ZY o (R Sl ik E S 8, I 38 s NF-«B 38 PR 4] .
PN Bz SR A R, AT R o I PN 2 AR M2 e b, TR RBAH i I 50 ik — 2D IE S,
TR RHE LRSS SCAE AS S5O MU IR YT T 0 R AF IV 70, AE I
RIZ Wi R B AL T B R AR AR

WA NLER T TA(NMMHC HA)ZVIERE A T KK — R, 15 actin 25614
FRANML R 5y T ik, 4ERFAIARAS, S5 RE. RIEEH. MG AR A 2 Fh A SEA
TRELSAEC, NMMHC A {E SR SSMNMAR R S E Az —, FRd2 a7
I T (B A, A 253 P o) T ad i I T NMMHC TA R HEAHEAER & A, KIEHRIT
PR A FH . SC il it NMMHC 1A 75 NF-xB 18 S BB QIR M B : NS RT
Rgl i1t NMMHC IIA-HSP90 AH H.AEHT, 0 41 & ifii ' exosome-miR-21 B, {2k
TIMP3 tHEKIL, Lk MMPs & E B, BAETT MUK AS 05 17 700, Sl i I TE i
B@h & KPR AR — B U AT, Sl T (B R E A A DY
HH, TSPAN6). BE(UAREEH: JENANERES TA, NMMHC I1A). #izEH
(AR EA: BIRTEEE 70, HSPT0), A A 41 i Py 41355 Az i el 4 v 25
(Hsc70- Hsp70+ Hsp 90)iE47051, SRTT, fEMG BT XL AS i, B4 NMMHC ITA
PR SN RE AR EAE R R 1 AR WL 225 AS R AR KRB IR R AR IE .

AT AT I B RO ILE A SRS ARE TR L, AL, A F NMHCM 1IA #i fAc ik
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AR TR R S0 2267 18 5T
TR, R S IR AR G- R R R, A0 NMMHC A 78 4N AR 0R 4% o 1 4
HAER, NTH—P X — RO, 8 WB K E0e 0 i i iy S s R 8 ([ AT
3T, BJEiEd SC T H 19 NMHCM IIA #5048 2 1 56 AN AR B AT A A 42 k4T
M. 4E TR, XK IR T NMMHC IIA 7] fg 5 HSP70 M EA/EH], MM SC @it
VA% ELWE AN B AN AR R, T AS HIAMB AR SR T3 AL A

3.2 SCREMARL

3.2.1 S2RuiRF

R 3-1 LR

Table3-1 Experimental reagents

FERG0 I
H S PUBE R A A7 BR 22 ]
UK IR ] 24548 [k 22 R A BR A =
TR PR RME G A PR A F
TIK LI FHEE S RAEDEARG IR A7
4%% T FHEE S RAEDEARG IR A7

MYH9 antibody
TSG101 antibody
HSP70 antibody
B-actin antibody
RPMI 1640 77k
TR TR
BCA H HR M 2 1771 &
ECL Kt W5
ox-LDL
RIPA Zi#

A= 175
Protein A+G Agarose
SDS-PAGE & H 2T
PURIEHE K DAPI)

Tris
i 1 Tt I T A1) 7RV 5 4
R )| 20T

N =LA PR 7]
Abcam
Abcam
RN = HEARAF R~ 7]
TR CHR B A w]
e ISR AE R BR A 7]
RN = HEARAF R~ 7]
WMERE A IR A A IR ]
ZE TR A IR A F]
EHEE S REDFEARE IR AT
g AR AR IR A T
AR REVTEAFRAF
EHEE S REDFEAREG IR AT
TR IR 22 3 AR R TR 2 ]
g AR AR IR A T
AR REVTEARAFRAF
[ 24 45 AL 7l TR 2 7]

0
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Ham g AR AR A IR A T
o i R b AR IR A
Ry 4 P SR G A LIS TP AR A PR 2 7]
HHER-NER = EHEEE MR BR 2 7]
IR £h 22 1R (PBS), pH7.4 FEYE R VIR IR A
SRR Biosharp
N ERIEREN g =2l TR TEREMFARAF IR A 7]

3.2.2 SEIG{NES

32 LI AR

Table3-2 The list of experimental reagents and instruments

IR A2 FR I
-80°CAK I VKA Thermo Fisher
R 4 KA Sartorius
CiREe) Farma Scientific
(=R TR 5 5 [E Leica
LR RS HZ Olympus
P A R B O AL Sartorius
e Ak RO RUBR AL iYL
JIMBIO iCytal 41 i3 +31% TLIF S AE R PR A A
ZEAL WAY 75 K B B A A PR~ 7
IEE O [ Sartorius 2 ]
HH-2 fHIR /K45 TLIR R AR AR G A PR A 7]
K b Zealway
Infinite200 BEFR{X %fi - Tecan /A H]
AR TR AR % E Thermo A ]
VKL Grant

3.3 JEUKZABRRIMERI Y T

3.3.1 ApEIESE

JEE 2301,
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3.3.2 AR LR R 4R7h

JivklE F 2.3.1.5,

3.4 SC F¥ii NMMHC IIA-HSP70 8 E £ B 875 B & 20 it ch 70 s s RO FE B

341 ETHAEMTEINABERIT

PRl — K 2 R AR /NI, B — RS F THP-1 4H 4% 1.5 X 10° A/
FhF IR AE/NL, SL&WKE 100 ng/mLPMA %5 24 h, 845755, L& E 100
ng/mLox-LDL 55 BG40 48 h J5, AT R LH .

(DFEH LRI, BRI IR, I PBS 7E¥E 3 Ik, AWiRER, ¥t
F LY/

()mHAH A 100 uL [ 5 (4 °C), [E%E 30 min,

G)eik [ e, F PBS Pk 3 3, &K 5 min.

(267 0.2%TritonX-100, FEEALHE 5 min.

(5)¥E, H PBS ¥k 3 #, X 5 min.

(6)/11 5%BSA(PBS AL & )i T3P, #01h.

(NIEE i, IMNEE AR, BT 4°CRK L, AWRER. i —$Hi NMMHC
IA(ELH1 1 2 300)F1 TSG101(ELA5 1 © 300).

QYK it & ) —Pilal, F-F PBS Pk 3 i, AR 5 min.

O E P, HEZEZOCHERPIMEIULEE 1 h(ELf) 1 400).

(10)W H 40, F PBS ik 3 i, &K 5 min.

(1A% DAPL HL5 G K AE B JEE 2O s T M 45 R IF 47 BE R4 .

3.42 RS FUEMREBELE

3.4.2.1 gyl

PRI — K 2 A A IR /NI, B —BOERAN, # THP-1 414 2.0 X 106 A/ IML$%
Rl /NI, 205 100 ng/mLPMA 5 24 h, {51555 955, 249K % 100 pg/mLox-LDL
FHFEMEYIM 48 h )5 .

(DEH/NIL, ¥ EERREWE, A PBSIEYE 2 R, @& 4HIm,
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QIR BB 150 pL 2R

QYRR RN T R TR, i DR LA e 4 THT HL35 50 4 5 05 BE 48 it AF L.
B, sek BiRHRAESG, fER5IFRILE T-80 °C VKA, % 10 min.

AMIKFEFE B ER TR, JECE UK EEE, BT 080 DK 40 B ) T 3 R I —
Ab, 5 R A0 e e AR VRRS 2 1.5 mIEP .

(5)I EP ETHAE /NI B IR A A F AT BB WA AL B, 2 J5 4 HTBCE T 4 °CIRUKA
PN E 40 min, IA] 20 min B AUKAEZ HORE S — K.

(6)E M EP &, N EIHEELHL 12000 rpm B0 5 min, IEETTHA 4 °C.

(HUH EP 8, W IS @ B AR

(8)HX 96 fLH %6 in A BCA(A V& : B ¥ =50 @ 1)Fr i, MFE G o HCH 2 pL+18
uLPBS+200 pnLBCA BN AEEAL, BfJG O 37°C A E 30 min, EBFARXA, T 562
nm KA IR E AR R EEAT RN, TS AR IR T E I bR HE T AL, R A RE
I FE B R P 5

() [F R AR NN 6 uL HIXE RGBT MYHO, JR¥d CBE U7k 4T 4 °CHE Rt
%o

(10)7k H, #E4 EP %, H1 40 pLProtein A+G Agarose JFH PBS Jti%, #£5% 5 min,

4°C, 3000 rpm B0 5 min, EEAI 3 K.

(B 45 & PR LK 4 °C, 3000 rpm 2.0 3 min, K b3 I A # Protein A+G
Agarose H', #3524 ho

(12)HH EP %, 4 °C, 3000 rppm &-C» 3 min, & HHUH 90 uL A 18 uL6xloading
# 5min, 753 Post-IP.

(3K BIPTRE R TN PBS I ETEVE 3 I, BEMA 50 uL2xloading, 7 5 min
#53 Co-IP.
3422 AR

() HIKPIEE 2.4.4.2(1~3).

Q)€ : BERAE ddH20 Wk fa, ML E (100 m150%JE/K L1 +25 ml OKEE R
+56 ml0.04% H#+20 mlddH,0)42 8%, ¥k 3 ¥, 20 min &K, {REFBEIGT .

(3)50% 7K LS LBEHRRRREEDE 3 X, 20 min BEK.

AT 0.02%NaxS:0; H132 8% 1 min.

(5)ddH20 ¥ek: EEBE3 IR, 20s BEIK.
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6)Geth: GO (X 0.8 m120%AgNOs+72 ml0.04% %) i 2 1% Lt 20 min(4% 45
L F ) o

(7)ddH20 Welik: 66 3 K, 20s BEIR.

(8) ;T (25 m112%NarCOs+24 ml0.04% F f+1 m10.02%NaxS:05) H A% FE ik
TEMW, 2930 (i TEAREEEDL).

(9)ddH20 ¥ek: EEBE3 IRk, 20s BEIK.

(10)Z1k: ZOEHEPE 10 min, BRI .
3.42.3 kAT

RI G IR V)E], A~ SDS-PAGE JKiE 1] 44 6-8 4 (BN 5k AL 1.5 em),
RO 25 T BB TBCEN — AN B, N 200-300 L B4 /KRS, KL S 1/6 IR
%, FRCRIFBIRSTALIN 7> T EVC UK T UKig i = e 5 AV o il 7= i 263047
GARI
3.4.2.4 Western blot YA IP 85 H

kR 2.4.4.2,

3.4.3 Western blot Z#& MRS EiERFPHEHXERRIEZKE
JiiE 2442,
3.4.4 Fi NMMHC 1A [55 HSP70 8 E/ER AT ERZZAaIN AR RO FERT

3.4.4.1 % NMMHC IIA

PEFRATHIHIT FL 4R IE B0, siRNAs JF41(5" -GAGGCAAUGAUCACUGACUATAT-3’
5" -AGUCAGUGAUCAUUGCCUCATAT-3" Y i %5 92 AEMH AR H IR A = s A=,
3.4.4.2 BT 1 NMMHC [A 734 % 4524

FERT— RO 2 FOME IR AR /DL, B4, K THP-1 404 IR 30% % e T
INIIL, 28 29K JE 100 ng/mLPMA 5§ 24 ho 44y 240 : siNMMHC IIA NC+100
ng/mLox-LDL. siNMMHC IIA +100 pg/mLox-LDL. siNMMHC IIA +100 pg/mLox-LDL+1
UM SCo HEGLBIRINT

(¥4 2.5 nM 1175 RNA TR 317 BEE 250, BE s I F A inN 125 uL [ DEPC /K,
B i AR BE R 20 uML IBEAFI, B RAE T 2% .

(2)HL 6 A~ EP %, JIA 250 uL ¥ OPTI - MEM G IMi&E R R H -
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()AL RNA #k, HL(2)H 3 4~ EP %, ZrlhnA 10 pLsiNMMHC TA NC. 10

ULsiNMMHC ITA. 10 pLsiNMMHC IIA.

(4)EC | Celopener FReW, HU(2)H 3~ EP &, 4 FII0IN 5 pLCelopener WAKIRS],
H#E 5 min.

(5)# RNA #Bl 5 Celopener MBI M # 1 5, FHE 15 min J5, MA/NILF A0
A 1.5 ml CIMIER 775

(O NILRAFEFRAH 6 h, HUHHRIBIFERL 2, PIRIE 2.3.1.5,
3.4.43 RLTHHEH NMMHC A JE40H & A

J7i2:0A] 3.3.3.1(1~8).

()X F % PR A R AR 5 2 1 BRI 6xloading.

Q)FE IR RIRE SN B ORS8O A BE IR i AL T

Q)R FE S TINE IR & &8s 100 °CR&H H 7 min.

(4) B FE 3 IO -20 °CUKA

3.4.4.4 FTHEEH NMMHC A J5 9058 5 1L AU 82 /NIRRT T N
JikIE 3.3.2

3.5 ZHEFERZE

¥ £ T\ GraphPad Prism 8.0.2 #EAT 1A AIALEE, Jfilid Student £ 555 ANOVA
TR R . S RUCPE AR ESEMPIEAER. PHE
<0.05(P<0.05)# A M A2 i 35 1 22 S R f ()RR, 11 P {E<0.01(P<0.01) 1) 32 35 14 /K ~F i
()R

3.6 RS 5H

3.6.1 HBEFRIGEEMEE SC TR B SRR BAT I R

K G 96788 THP-1 41l 45t SC AL 5 (I AMIAA S W IR L. TSG101 A4t
WMARR SR A, RIEVOCHRTS, wIHE MBI R L. W, d R,
BB AT LS, OGRS, MEAYAAE ox-LDL (RN, SMBRFEIEN)
REBOE N, SHARERTH TSG101 A & & fm, R 40 iR 2 e iR s, Mgk 24
REAT S5 AN AR PRI, SOk AR 55 . Rk, SC BEE A R THP-1 417 ox-LDL
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FIBC N BN RE 71 NMMHC TTA 7825 P S & R5UE, WOt ER Yy, A h,
ANIAAR BEV R D, NMMHC TA & 3-8 =10, 1145 2541568 RN H AN R R,
WOGIREAREY, I SC it NMMHC A 28 [ 520 A A R B8

NMMHC lIA TSG101 DAPI Merged

©
b=
[~
Q
o
toum toum
-
fa)
-
x
o
S L
Q
172]
+
-
o
=
x
o
L toum

B 3-1 St ML ox-LDL X MB AR AT J9 Sz SC F1i(x600)
Figure 3-1 Immunofluorescence observation of ox-LDL exosome release behaviour and SC intervention
(x600)

3.6.2 RIEHITUEE S RIEAZ NMMHC 1A A8 HAE 2 3 HSP70

3.6.2.1 S LTI -R YL E) NMMHC A AH BAEH &

e Ah, FRATTIE G G g% T E U V48 F NMMHC TIA $044 3t 4789 940 B F &R
HSP70, & EAHEAREHREIMNMEIRER. 455 KH, Y125\ E NMMHC A A BAEH
HH A e /e HSP70.



LR TRER AW AR

NMMHC lIA

IP Post-IP

Bl 3-2 fe SLyiie-HR Y415 NMMHC LA #H B/ F & 9 HSP70
Figure 3-2 CO-Immunoprecipitation-silver staining recognises the NMMHC IIA-interacting protein
HSP70

3.6.2.2 i % ¥ NMMHC IIA A H.1F & (4 HSP70

FHSRANE AT SR AR G B 1, A B AT 0 A o BRI iy, R a
WA, IS5 H0E PE ) A BRI R D HSPT70 EAT LU, i — 2P %55 Hh NMMHC
A HEAF & A7y HSP70.

DFSALESQLQDTQELLQEENR TRIPKIQKLL

SMEAEMIQLQEELAAAER VNQIGSVTESLQACK
IAQLEEELEEEQGNTELINDR TTPSYVAFTDTER
LQQLFNHTMFILEQEEYQR IINEPTAAAIAYGLDKK
QLLQANPILEAFGNAK QATKDAGTIAGLNVLR
NMMHC IIA HSP70

Kl 3-3 i 44T NMMHC HA #1 HSP70 45 (k)7 51
Figure 3-3 Mass spectrometry analysis of NMMHC IIA and HSP70 protein peptide sequences

3.6.2.3 Western blot yZAl] IP &5 4

At — B IGAE 1P &+ HSP70 &5 3RI8, AR A Western blot 7255 $2& B 1) 90 7%
Hytie AT, ERNEER, NMMHC ITA il HSP70 %4 frkik, %4 ox-LDL
RUE, B4 A 5 HSP70 & A & &IZWHg N, k5% iE NMMHC A A8 H.1E
& H 4 HSP70,
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HSP70 B — 70kDa

IP

NMMHC lIA 226kDa

K] 3-4 Western blot f& Il IP & 1+ NMMHC ITA 1 HSP70 ()i
Figure 3-4 Western blot detection of NMMHC IIA and HSP70 expression in IP proteins

3.6.3 Western blot 3510 TR FA =18 NMMHC 11 #1 HSP70 tH B {E B s b iR 12
Jir'

TSG101 J& AP UAME R AR EV, FESMME I A BOS FE i R G CBEER,
Western blot Rl B BRI i h AN R T bR SV R AN, SRWEER, £ E
TER SC A bR R (0 3RIE B AR T ox-LDL 41, thah R BLE SC EH R, TSG101
PREEAMRB G, AR LRSI, BRI SC kil S AR 7E4H
farh, SC bR R ARIRIEH BT ox-LDL 4, #—LHIR SC REREMHI 4M A A i)
B HE—PHRPT SC T NMMHC LA 25 F 2 AMBAREBUERT,  FIB AN i 45
FEEIR, ox-LDL /5 NMMHC TIA 5 HSP70 & (& &2 #H N, SC THljEE
H & B IZ WD, HSP70 A1 NMMHC A 7£ SC /EH T 3R 1K47 A —FL, #2277 £ NMMHC
A #1 HSP70 AHHAEH AT LA S A BTG SC TiE NMMHC A #1 HSP70 #H
AR F I S A A (R RE T

=~

\
A
NMMHC I1A 226 kDa
HSP70 E 70 kDa g % i g
> o { 4 2
= : % 31
TSG101 E s4kDa |3 i B
B-actin E 42 kDa £ "
o\‘o \' xc-’ \' ,\"5 °‘§°
o*' o“" o*'
50
B c.co“" :5’" \9\"
3 3
NMMHC 1A -""1 226 kDa "
'3,? ! 2 = 32 % 2 *¥
H s
TSG101 m sakpa |d §° 8 |_—;|
B-actin E‘ 42 kDa 0 N : :
\ W N ) ]
e o\' N x© ) §© ) »3
o® *\- oo *» o o""\' WO
o o*' o¥

& 3-5 Western blot A6l £ ffd A1 _E 15V SC Xt #his & R Hibr 4 TSG101. NMMHC IIA 5 HSP70
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8 RN R RE 2 AT
ESSEN DA
Figure 3-5 Effect of SC on the expression of exosomal surface markers TSG101, NMMHC IIA and HSP70
in cells and supernatants detected by Western blot
: AZ4iffid TSG101. NMMHC A 5 HSP70 (5R3%; B 48 EiE+ TSG101. NMMHC IIA 5
HSP70 1RiE. GIEEXTRALE, *P<0.05,#P<0.01; 5 ox-LDL 4Lk, *P<0.05,%*P<0.01.

3.6.4 AR FAZBEE T NMMHC [IA f§5 HSP70 2 E{E R AT EMEZRRaSM MR B 75
)i

3.6.4.1 SINMMHC IIA T3R5 R A4

ik — 5 NMMHC HA X HARH 52, ik TPt 8 5 NMMHC LA, RH
Western blot &K ill NMMHC HA F#E20% . 45 R WK SR, 5 siNMMHC IIA NC 41
FHEE, T4 NMMHC LA J5, NMMHC IA #5855 7KF B %: 5 siNMMHC ITA 4
FIEL, SC T Aths 5 hn & 2 B4 NMMHC HA [ IEKTF. 48 RH27R, SC T-TRET
TSR RIS

G
N \,0\'*6 1.5+

F 1.0

NMMHC II1A 226 kDa

NMMHC IlIA/B-actin
=

B-actin | g gw—m — >\,

oM \ (¥}
$°* o_,_.\p P"o *,\,0 \’0\‘.\-6
W o¥
;_.;\\\P‘ s’ e;\\\1>~"'

P 3-6 Western blot ##ll4 i * NMMHC ITA T 2k%
Figure 3-6 Effect of SC on the expression of exosomal surface markers TSG101, NMMHC I1A and HSP70

in cells and supernatants detected by Western blot

¥: 5IFE NC Ak, #P<0.01; 5TFIAEE, **P<0.01.
3.6.4.2 siNMMHC IIA T-#LJ5 HSP70 & TSG101 [)Zik /KT

T NMMHC TIA J&, 48R B8R, 5 siNMMHC ITA NC 2 Ee, T3 NMMHC
A J&, HSP70 [f3RIE/K T EFEK; 5 siNMMHC TTA 404G, SC 15 R 56 in &
Z PR HSP70 HYZRIA KV o B Ja IEx shilb A bR Sk 8 B TSG101 #EAT A, 15 siNMMHC
A NC 1M, T3 NMMHC 1IA J&, TSG101 FIZRIEK T EFK; 5 siNMMHC ITA
HAHEL, SC TS TSGI01 HIRIAK T FRE R . 4iR4dr, T3 NMMHC IIA J5
RESLHNHI M ELAE FH &2 (1 HSP70 [3RiE, SC Tt — Sl 1 4N R MR
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o G
N
G’l 0"' 01_»\’0\’ \’0\/*6

HSP70 |®me s === | 70 kDa

-
o
1

HSP70/B-actin
#*
*
TSG101/B-actin

E

TSG101 | "= s 54 kDa

0.0 T T T

B-actin ﬁ. 42 kDa i ' ' '
\=
© ,,:\40\’ 0\,"' © \© _\,0\' \;‘50
W > .\\P*O 0*,\’ ‘\G*o P.MO"‘ _’_\»0
R\ N é\\\p." A N r px©

3-7 Western blot £l 41 il - Ht NMMHC 1A J& %Ml AR fArEY TSG101 5 HSP70 RKik 5%
M
Figure 3-7 Effect of western blot on the expression of exosome surface marker TSG101 and HSP70 after
interference with NMMHC IIA in cells
H: 5IE¥ NC 4%, #P<0.01; 5FHMALLE, **P<0.01.

3.6.4.3 HERTNERET T sINMMHC HA J& %98 7 3 2 A s AMB AR R T A

FPE T MEL TP NMMHC A 43 SC AR FE Ji5 (R A AR 7 IR« 5 F U B B
7N, sSINMMHC A NC HZEWRTEAT AR SR, HOOUREE R, AR TSG101 HHE &
B e, siNMMHC A 4 Ah K 2890 BB JB0Z T B ik, TSG101 EEH & &K, 5
sINMMHC IIA £ Eb 45 25 41 58 e A el Sh-I AR, 2t amE s . Blith, SC st
FHt NMMHC A BA 535 #0#)] THP-1 407 ox-LDL H¥ N B/ B4k fg

NMMHC lIA TSG101 DAPI Merged

m

sillA NC+ox-LDL

sillA+ox-LDL

3-8 UM T NMMHC 1A J& Xt AMNBARRE AT N F SC T Fi(x600)

sillA+ox-LDL+SC
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Figure 3-8 Immunofluorescence observation of exosome release behaviour after interference with
NMMHC ITA and SC intervention (X600)

3.7 KE /N

TSRS R N AR B, A AR I S R AP N I, ZEFFARI AR, A 4 p A
(FIEAE, 7R FPpR B AN A S R ¥ 26 TR FH s, AMIMARI 3RS S Mo 7 it ek 2
T AR A ) I S A sk R BRI T AT, O I R S BN RBE T I LR AN B, T
AS 5L IMUE RGBSR X REY), B, B AS BIR A K IR & KIREE 454
FaON, AS AEN— T RAEPEZN, e BUAE E e RSk & & A AN Co s P PR AE ) E 2
AR Z —. SC &M TLWR T 73 A BRI R E 2, i oCmiikiE, SC Hf
R RO IS CRAE A o b4, IR AT IR FE RS, Tk SIS MRS SC 1
PRI AS S50 MR HAT B VR TV o ARBIFFEER T SC U] il ik 1 15 #EAR B 10K
P MR IRRE T

NMMHC HA 2 H 253697 B RIS ERE i, EA0 BRI 7 Wi o 38 % A0 i o et A2
FH A B S B A FH IEAE 32 3 5704, th 253 1 7y Pl I 37 NMMHC DA K& AR AR H
W, RIEIRIT PR R @ 58 — f i A A A T NMMHC A 2 2R EHZ —,
R E T RERE SC I T AMNBAA RIS R H . 7E AS B N, AB T
Ao 6 5 7 IR AG I A A FR 6 B 11 TSG101 [R3RA K% 8 MR B TR, s SC il
Ao TR 20 B 40 ) S A R IAT o S 3R T -ER - B i 45 R 27, NMMHC TTA
MEAEH & B HSP70, JfuE— Pl S Bl b Wik, 25 R Box—3. AR SC
%F NMMHC HA 5 HSP70 #H . AEF 3 [F) 55 S AR 5. o 20 o 25 1 DA E3d i &b
WA B HEAT S AN, 45 RAERAEZ5AE F R, NMMHC ITA A1 HSP70 £ 4H fitd A1
EIER R RIAAT B0 HEN SC RERSHIH NMMHC HA #3855 K 5200 HSP70 H) A2 B,
I HRe B S AT RS HSPT70 AE R AMBARIE E R A, PTLL S BIERE N
MEAER, 1A AR, REEFEE SHRIRIE, T AlREOE R R 5 Sk )
B BE4h, HSP70 W] LLZ: 540l A b i 8 B B4 B ANASE « #E— B X H NMMHC
A T, R REERNILE R S o e S s, 25 R R4 1 NMARE . Wik
], NMMHC HA 1 HSP70 7] D3 AH B A FH 2 (5] 7 40 g A iR R i, 3 — L
N AS RSN SRR T — AN IR A o
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iS4 5 NMMHC 1A A8 B AE H A5 0 4 M & Fl 2B P 2284 ) S | o BT
Z WAL B 2 BRI FUUE SR T N R R B R, 4 RO R K A%
TV BRI B8 5 55 7 T A A < B SC g% 18 15 NMMHC 1IA F1 HSP70 AH ELAF Hk
VR SN IR BRI, b 25 R FLE PR A T Pl e 1 - B R ELAE R R e i T SR (1L B
AT
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B 4T AKRTREIRR MYHO & FE i ZE kSR (AL HI i

1

¥

41 5|5

EHEKHSREREAL AR A — Rl 4 B ik . BRI RGO, AN SECE 0. R
S5O N ML A, IR PR AN SRR B BNk AR A A R AR, LR
fiE 2B IR EE T B0 KR AR B AT 1 SR R0, P R 4 H(BCs) 1 Ay I B 1 55— e
b, FEYERR MRS TR CHIEN, WA TN Z AS RN B, HI)RekEmG 2
SR BB I FORE SR B INEIA R TR, R (2 B e

H T 2 AT B R AL B 05 R SR, 1R AS R A 06T B 4h i
IThRERRAG00, Py B A0 AR S 20 - L(ESM-1) 2 — i I/ P S 400 J 43l £ 3 4 2%
FUSRRE, AERORE SR A N (R B AL AR 5 P R A PR PRI RG B, [0 ek sl i -~ L0 A i A%
FIEGA, 2N R D RE R RS T AL AR bR 4o, teat, 4Rl & 7 - 1(ICAM-1)
IS AR SR B 0 7 1(VCAM- D)W AE P Bz 45475 A2 S BEAE JT , ICAM-1 7E 32451 A B 3R T vy
®ik, iR AS, T VCAM-1 1EAE S AT T 23 A 4 5 Py B A iR B gl i e 45
fpuor, SR FRUESER ], 7E AS i B SR BIX LLRE B 73 I IE, LR R vl LAR
1k 5 B AS /N RUR AR IR R o,

AHIFURT BN KR AL 2 1 T T IR A P i A (B R ZH . VIR AB I ZE L IR
YHHu+SC 1 &4 NMMHC IIA NC .+t NMMHC IA 4. T4 NMMHC [IA+SC
SHYNTO M N R AT Dhie BB RHLHIBETL, IESE SC T A Tl o0 L
R A 4545 B A 0 R AR E R AR B L T ApoE-/-/ AR AT MYH9+/-ApoE-/-
/NERBERY, FRIF/N B NMMHC TTA-HSP70 AH B AE 1 Tt LR B BEVPAN LA &% SC 1)
WBITIE T, JFNE ME Ik E HLAN K TNF-a. 1L-1B. ICAM-1. VCAM-1.
MCP-1 kKo 38 I it 20 ik 58 A B A S5 A8 A 58 RE S 998 1098 DXL A LA KA,
GRS W FIYE 7 SRR 77V, AT BIE 7 20 ik o A A A o o i) S FAARE, B TR
A B O LA B B A VAT 55
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4.2 SEIG#R}

4.2.1 SLIGF

2 4-1 LHRFA

Table 4-1 Experimental reagents

EX-3=viil

I

0.45 um PVDF fi&
TR ANG - LT Gl
AL O Jeta 7|
KA S
4%% 5 i
VCAM-1 antibody
ICAM-1 antibody
MCP-1 antibody
B-actin antibody
DMEM = B35 77 3k
TR TNE
BCA & ¥ 5l s 7 &
ECL KGR
Fab
RIPA 24k
A4 1MiE B
A A 7
SDS-PAGE # H EFEZZ M
Tris
R B B A AR S
AR TR
Hai
o B R B
SEL PSR RN
HHER-TER=N
WEER Eh 22 M (PBS), pH7.4
OCT .k
PKH67 G taid )&
LR ICHE K (& DAPI)

18 [E Merck
PR R REVEARAIR AW
PR R REVEARAR A7
R AR AR A R A ]
AR RAEMFEAREGIRA A
I =8 DA PR A A
I =T A ARG PR A A
KN = EAEEARA IR 27
KN = EAEEARA IR 27
FRER G R B A A
A LR AR AE IR PR A ]
KN = EAEMEARA IR 2w
VA I A A R A A R A 7]
LIMEF A A HE AR A IR A ]
FHRE R REVEARAR A7
R AR AR A R A ]
HEIEEEY TEARA A
PR REVEARAIR A7
R AR A R A A
AR RAEMFEAREGIRA A
[ 254 AL 2GR A PR A A
g AR A R A A
R AR A R A A
TRNACIAEIRHA TR 2 7
R IEM AR TR 2 A
FEALRAEDRHA PR A F
IR
g AR TR 2 A
TRIM AR > 3 A R A BR A F
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NBE 4 2= -1p(IL-1B)ELISA 17 & MR E CHEMRHAERA A
NI IR BEIA F a( TNF-a)ELISA {716 AR K AR R A 7
18 A PR AR R TN R LV ARA PR A A

e i v JIEL ] g A 2 e PRI EE 25 A TREA PR A A
Yo H LA RN iR TR RH AR A A

422 SLIG{NES

42 LI
Table 4-1 The list of experimental reagents and instruments

A ER AR e
5 At R FRLIKAX Biorad
e Ak 7 RO AR A iR
LR R HZ Olympus
Z M R AR R A A PR A F]
AR IR A Z[E Thermo A )
SomnoSuite™ %y = /N B ) I BRI AL 22 [H Kent Scientific
NIB900 %'t {5 & & TR IKHTOCF A TR A 7]
Infinite200 BEFR{X %fi - Tecan /A H]
15 B ' . i B 5 [H Leica
e Y AL 5 [E Leica
HH-2 {HIR K 54 TLIR R AR AR G A PR A 7]
UKL Grant

4.3 AKRFAZVEIE exosome-siNMMHC ITIA {&3F ox-LDL iES 8] HUVECs

HRHTR

=10

43.1 MPRIEFE

4.3.1.1 4555

M-80 °CUKFEHHX 2 H HUVECs HIRAFE, TEFE 37 cCKI T dml G, %k
FEPFIN 1 ml A 10% MR- 0RE B0 4 MIE R 1% 74 55 2 -8 % % — P11 DMEM
R TR, A RRIRATIA))E, 1100 rpm B0 4 min. 3% EiF/E, A ImL 584
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B IR EE R PTIE R, BRRITIRS, FHREMAHTE B2 N 100 mm (REFRILA, I 6 mL
SEARIRIEREL], B TAE 37 °CHI 5% CO 46 P A IR A 8 9%
43.1.2 LA

¥ HUVECs TE 8 H 10%55: 5 55 B0 25 75 A 1% 5 55 5% 3 -9 8 &= — P11 DMEM
R IR AR PR R, TE 37 °CHI 5%CO, 24 NTEREFRAA PR 9%, AR 40 MK R IR L
80%-90%H}, K4l s 2 10 mL 25045, 1100 rpm &0 4 min. #F_E3E, 1A 1 mL
SEAERGFRAERTE T, B R IR FR I (1 ¢ 3 4 4R).
4.3.1.3 HHIHAF

JiikE 2.3.1.3,

432 MR R AT,

# HUVECs K3 22 80%-90%K BEAL 7 N exosome-75 FH 4H (F5 1E 5 15 57 5644~ B W41
H 53 WA AN UM I 3 HUVECS);  exosome-15 8 2H (R 1 3R 41 il +100 pg/mLox-LDL 2H 43 i
HMAMATIE HUVECs);  exosome-25 24 2H (K IR A I +100 pg/mLox-LDL+1 pM SC 243
WA AN WA A i) HUVECS); exosome-siNMMHC IIA NC 2H CFf 9 7K 40 ffl siNMMHC 1IA
NC+100 pg/mLox-LDL 2H 43 s 4 i A H1¥ HUVECSs); exosome-siNMMHC TIA 2H(#7E
4f i siNMMHC IIA +100 pg/mLox-LDL 4 43 % 4b ¥ & #| # HUVECs) ;
exosome-siNMMHC ITA+%45 24 2H (K i 3K 40 il siNMMHC IIA+100 pg/mLox-LDL+1 pM
SC H 73 ik A AR HUVECS).

4.3.3 ELISA #5854k 2B SN AT HUVECs EE AR FRRIAE R

118 exosome-7F A4, exosome-15# 20 . exosome-25 25 AN /3 4H K5 5% 24 h )5 »
WS FiE R CE 3 MR AL, ELISA A& 3 Bl B CEAWRHCER AR, 5k
Uhei LI

(D)7 B EARESL SFEARSL, TARMESLNTRIN 50 pL &K FE AR -

(2)H 10 pL FrIUFE FEARES AL, BEE A 40 pl FEARBG 112 3 AL AT
N IMARAE o

)= HFLAEATEATALEE, B 100 pL BRAR S E AL BE(HRP) bR iC BRI T4k, 3B
FUIMAFFHESLFIRE S AL, B8 RN SRR B FLgEAT 35 P AR B, 37 °CHEAE 3 H 60 min.

DFFB S, ¥ 96 LB PRI EIFEIF T, H5 IIBERRIBON BBt 5% 5 1K, IR
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PeAEoKaR EsE T, e —IRIT.
S)YEHFLIMAJESY) 50 uL, 37 °CHLFEHEEHIFE 15 min.
(6)H 50 uL Z BN, A& E R BIERR . 5, 7E 450 nm KT &L IR
JLIE(OD fH)E AT &

4.3.4 PKH-67 #3358 5% 20 B FR AL a0 S0 b B B A 53

12 8 DA A B S ) B A, SREP IR

(D) 1XFHIBC ] = OKAE TP B PKH67 BU57), i B 2 =105 &0, IRV B K PKH67
PREFFRRE 10 fi5, P PBS SZMRCR AR RS M Y RHIEAT 25 fAiRe, 0B U TR

(2) K5 il B 1 R A5 D 4T . exosome-siNMMHC IIA NC 41/ 100 uL 4o TAE R E &,
Y AIR A 107 A~/mL.

B)E 37 °CHEFERTIEE 5 min, T 4 °CHEHE 15 min.

)0 JE % BB, i, ) PBS iS4 2 K.

(5) B J5 -4 B e 70 L SR AR /NI 55 9% 24 he

(6)FB R, {HlpikiaRdk, PBSHEWE, £ R R E 30 min. H PBS % 3 X,
% 3 min, 2AJ5 I E DAPL HLo 6 K5 2 min f5, A PBS i&¥E 3 ¥k, K 3 min. [
J5 PRGBS DS .

4.3.5 Western blot ;&M K FRAZEXT ox-LDL 1558 HUVECs A1 3

JiE F 2442,

4.4 ARFAZIFIT MYH9 EE G R/ R BKoA IR A R

4.4.1 MYH9+Apoe-KO /)R HI#3E
WA SRV AEYRH AR A A E1E, KA CRISPR/Cas9 £ AR .

4.4.2 BHHISLLG 43 4A K IEHR

5-7 J&#% SPF A Bt ApoE”- 2 MYHO-ApoE" /N, 1A 18-22 ¢, JNHA—JF
(R 3& R VELE SR, FEUGIHIE], sh el B ERIEY 5K 5. ApoE /N Ak 5 3 4,
MYHO"-ApoE /N A 2 4H, HdH 6 H.
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SRR KR 228
43N ApoE”" NC 20 (1E % TR FE) . ApoE & Y 20 (75 AR TR 3% ) - ApoE - 45 25 4H.(7)
HEVARIE 7E+20 mg/kg SC)» MYHO-ApoE 1 4 2H (= g 1Al kL 7% ). MYH9-ApoE "%
ZiH (R AR RIER FR+20 mg/kg SC)o IEHIARIHMETE 12 B, mR R EHRIRE 12 H, &
2y 8 JH JEHEAT 20 mg/kg SCH#EH . HR—IK, #4728 K.

4.4.3 SHIREARRE

13 JAJE X/ BUSE T 12 /NP AR R AR B, 25 K A S BEAT RRIRE o B S HEAT /I BRUIR
HER M ERAT, FRERMBE-G, W EZMEREZE EP &N, ROIE. T3k
JiCE T-80 °CUKFE H IR AE -

4.4.4 SR ETL

BERG 2 /N AR BRI R K, FEBEITE), ISR/ AR RS . B RS
HADCE . R AR L5

445 ZEEMBRITMG/)RMDREE

SEIRBETRRANBR s SRR/ B LAV B 22 345 ] 52 AE SN HR AT & LI SR 55
BB iR B A RS R IRSRICE T WA, Mark s kS, 2Rk R A B
ATTRE, MRy 45° D0 H SRS bk I A LB S L.

44.6 MEHLHFRIEFME HE 6

PEAT—BOTUKEVI B, I—RCE AN K 2HZUN-80 °COKARHELH, FHAE 2R £h
KRR G I OCT R i [ e 72 U0 7 6 b RS &1 5630 U1 1 R N 10 um, B 53547 HE
Jefts, SEROPIRMIT

(1) i 4%% BRI 4H S € 20 min.

(2) M PBSIEWEY) . ez UI v EZ RHRE.

(3) BEJE IR Z AT 444 3 min.

(4) {EFHZRAKIYE 1-2s, PERBERITFRRIR.

(5) FBHYRIEEAT S 1 min.

(6) BT HHATEREEBLIK, 75%IEAE 15s, 95%IEAE 15s, /K LEE 155,

(7) fEHIEE T RAEIEE S . FREAT B R
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4.4.7 MELHLLBMLT O 3t

M-80 CUKFE B ME V) Fr, TOE 2B =IREATIMAL O Yeth, LR PIRIF 2.3.1.7.

4.4.8 RIETWIEEME NMMHC TTA F1 TSG101 T ERI M ERIMIMEATERITH

M-80 CCURFE T BUH MVE D) Fr, T8OE 2B iR AT R s Y e Ar, KD IR TR
34.1,

&l

4.4.9 Western blot %43 MYH9+Apoe-KO /\fj& NMMHC IIA 5 HSP70 HyRIA

M-80 °CUKFEHEUH M HAR, MEE=EWE ZiR)5H PBS /5 2 %, FHLK
N-80 °CUKFEA % 10 min, BN 100 pL 2R SR HEAT RIS, BRI 100 pL 2%
W, MREERFEE, BE RS PR TiEE F2.4.4.2,

4.4.10 Western blot ;%43 MYH9+Apoe-KO /)[R IR E BRIRIE

M-80 CCUKFEHHUH M ZHER, i E 2 =R E =5 H PBS iG3E 2 i, ALK
A\-80 °CUKFEA % 10 min, HUHINA 100 pL SRR EATREEE , BRI 100 pL 2%
W, AREEBEE . BEJS SEE PR AR F 2.4.4.2.

45 FitrFERE

¥ HH4E 5 N\ GraphPad Prism 8.0.2 #EAT1HEFIALEE, Ffi# 1t Student 7 f %5 ANOVA
oy M AW s B B E . AR BLFIME AR iR ( ESEMBIE KR, PE
<0.05(P<0.05)# A M A2 it 35 P 22 S IR B ()RR, 11 P {E<0.01(P<0.01)) 3 35 14 /K ~F- i
(**)%/j—‘—\‘o

4.6 ERS5DH

4.6.1 HIRFAZIFHZRAMARIRINDAERIP ox-LDL 58I HUVECs Hifnff5

4.6.1.1 ELISA ¥ V3K 4H Moy M4 5F HUVECs _F3 W 28 E K T~ TNE-ofil IL-1p A1
)
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oo QI oy N T =2 DA 8
IRV AN R H AR Jo SC xof LA N B 4 i 28 M PR 1 () 2 ik 7K ~F, SR ELISA £l
HUVECs EiEH H TNF-afll IL-1p581% . 85 R WK R, 5 exosome-4¥ HZALAH L, exosom-
RN ZH MR T I RIR K F R E TR 5 exosom-BE A HA L, SC T Fi)5 fg % 5 hn i
FHBHR AR MR T BIRIEKT . 850K, SC TTRENS 3% P4 Ik HUVECs %M 7RIk
15 o

25— 204
##
20 15
ary J
-gi 15+ ui 2 *k
Z ¥ 107 —
o 10 T E
5—.
5_
0 T T T 0 T T T
\Y N\ < o A 0
'\.‘0 pS) o) al '\,0 x
GO“ 0"'"\, \’0\' C!OO O* ,\,0\’
o¥ oF

K 4-1 ELISA ¥l HUVECs Fi% ' TNF-ofil IL-18 4 P R 7 i) RE
Figure 4-1 Expression of TNF-a and IL-1p inflammatory factors in the supernatants of HUVECs detected
by ELISA
H: SEEMBARE, #P<0.01; 5 ox-LDL A%, **P<0.01.

4.6.1.2 PKH-67 6 XS i R 40 BB R A i A4 3B B HUVECS 7T

DNAR T A NS AL 200 M 1) PR A% 3 R BRI 0, 4 5Ot 4k PKH-67 B ST 1 Ik
Y SRR (A b A HE N HUVECS, K PKH67 58 Yahric it A 4T R AF I TE . 5996
PKH-67 FRiC IAMNBARTE D Ve WA T Eongtta, 1 DAPI #7ic ) HUVECs R .
B8 24 h 5, AMBAAHEN HUVECs, &8 RUEFoR, SEO7O6HE, S5 R 5w
FRSRE (1) S A B D AR B 33 X T HUVECs.

PKH-67 DAPI Merged

| 4-2 HUVEC 41 g5 EL PKH-67 % 6HRI0 HIAMBAK (X 200)
Figure 4-2 Uptake of PKH-67 fluorescently labeled exosomes by HUVEC cells(X200)

4.6.1.3 Western blot yEA& I LA 40 f i A A& % HUVECs 4545 5 70
NS IE VA 41 MR AN AR5 HUVECSs $5AG HLH1HF 75, KA Western blot Y2460 45 5
[Al-f- MCP-1. ICAM-1. VCAM-1 fJZRIE/KF52m . g5 BanE s, WK A, 5 exosome-
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FEHHME, exosom-fEEIZH HUVECs [f] MCP-1. ICAM-1. VCAM-1 [AFRIiE/KFEE

FFE, 5 exosome- R L, exosom-45Z41 HUVECS [) MCP-1. ICAM-1. VCAM-1
(2 I5 7K T 2 2 PR 1B B, 55 exosome-siNMMHC IIA NC ZH4H Lt , exosom-siNMMHC
IIA #41 HUVECs [f] MCP-1. ICAM-1. VCAM-1 (R E /KA B HFMLEE, 5
exosome-siNMMHC IIA HAH L, exosom-siNMMHC ITA+%5 %41 HUVECs i) MCP-1.
ICAM-1.VCAM-1 (3R KF B BEAK . LB &5 AR, & exosom-BE72H 52 HUVECs
fa5itG, 48 NMMHC ITA #2485 5 A 0% HUVECs #4547, SC +iJE B B R
TRAFER S H0 40 B g -

A
= 1.5 §1-5 20 e
- T —
VCAM-1 s b mon| 81kDa i1 fiof = g
S H £ 10
. . - :
ICAM-1 |Wws @8 s | O5kDa | il N : : X
<© o < < ov Y o oV Y
[+] [+] o
B
MeP R R mm N § ¥
VCAM-1 |=== we sl gikDa § St B e TN .
ICAM-1 E-—- 95kDa
0. r r o T T 9 ;
actin |00 S N R N N
B-actin ,E 42kDa S 0*_\,0 \ X M e Wl M _\p\}‘

4-3 FFRELE 9 NMMHC IA Ja I8 A R4 4545 8 3R IA

Figure 4-3 Expression of vascular endothelial cell injury proteins after knockdown of the target protein
NMMHC ITA
VE: A ML Y B2 40 ox-LDL R BUE #4558 B RIE 5 HSP70 BI3R1A ; B ML Py 52 408 g Bk NMMHC
A FHRHGEARE. SEEXRALE, #P<0.01; 5 ox-LDL 4%, **P<0.01; 5IE% NC 4
BB, #P<0.01; 5TIMALLE, **P<0.01.

4.6.2 AIRFRFIFE MYH ERFRFR R AKSHFERE (LA R

4.6.2.1 TRHRMLSR LTk T 20N LA R B
fescierh, GRMERTR, FHEREIRI0NRIGIER, LEEIHERENE
B, TG IR B PR TR IR BRI RAS T2, PR TR Tt LA
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HAT P R B

8- ApoE’"NC

- ApoE’ Model

4—  ApoE’" +SC (20mg/kg)
MYH9*"-ApoE™
MYH9* -ApoE™ +SC (20mglkg)

w
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(2]
[=]
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Body weight (g)
N
(3,

N
o

1 1 1 1 1 I
14 28 42 56 70 84
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-
(3}

o

4-4 TRRRIR &AL AR E AL
Figure 4-4 Changes in body weight of mice in high-fat feeding groups
4.6.2.2 2T Bk 7 DA /)N BRI JEE

N7 ERFE NMMHC TA BA K SC £ 3N KB FEBE AL A A4 F A HORH O IE D R PR S
i 2 M A ROR, FRATI /N B 2 B ik = AN K L R AT TR . 45 R
WK AR, ApoE” NC 201 MYH9""-ApoE~"-#5 24 2H 1) i it 38 B S 4 Fr AR IEHYu N, 43
BN EFRK S 100-130 cm/s A K 40-60 cm/s. ML R, ApoE-H6 7 28 [ I 7 2 J&E
BEBRK, RSO RE AL R R T B0 B A B e RS . (13 E, ApoE”
25 25 4 F1 MYHO-ApoE 45 B 4 A1 4% T ApoE~ 4% 7Y 41 ifil 37t 3 & 5 Fr =l -, o 2
MYH9""-ApoE 25 2540, H Myl B s 5o R 25, HUiBH SC A I PR mi B 0t 3 ik
SREREA A — e R .
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MYH9"-ApoE+*
+SC (20mg/kg)

ApoE”NC ApoE-"Model ApoE"+SC(20mg/kg) MYH9*"-ApoE*

S ERRARAAAAL

B MYH9*--ApoE™"
ApoE”NC ApoE" Model ApoE*+SC(20mg/kg) MYH9*"-ApoE* +SC (20mpgfkg)

"

PSP P R - = L s s g s i g

R 537 e 5 R

Kl 4-5 220/ B = Bk 5 AN S K i s B 1
Figure 4-5 Velocity maps of aortic arch and carotid artery blood flow in each group of mice
H: A ZHDNREINKS MR B ZHN RIS FKILTR

4.6.2.3 FIRT A IHE MYH9 Z: [R5 /s SIS 2H 200 BE 22 M 28 HE 4L £

AT PR B PEHIY B SO AR AR, BT ES ki & S ZERe T, 34T
HE #0052, 45 E TR, 5 ApoE”- NC 4HAHH, ApoE ' #ifHBFH IR &, I
EHNEHEME, NEEHEANTE, ; 5 ApoB "t AL, ApoE" 4525 BT LA i3k
W 5 ApoE" 45 2 H A EL, MYHO"-ApoE # M H B I EHEARN K, §
MYHO"-ApoE A A, MYHO"-ApoE"-45 25 4 H R AR B ., T B,
gE RPN, SRR AR TS R R T, SC K S0 DR e b /N BRUG BB — 58 A .

MYH9""-ApoE™
+SC (20mg/kg)

- WJgg

ApoE"NC ApoE’Model ApoE"+SC(20mg/kg) MYH9*--ApoE™"

Kl 4-6 S5 AL/NRUREL AU E HE Hetf(x200)
Figure 4-6 Pathological observation of mice in each group HE staining (x200)

4.6.2.4 TRT AR MYHO BRI R R /N B 2 2305 o AR L 42

e HEAR 2 B KRR R — N G BR R 3R, I O P g IR P HERR . 451
W AR, 5 ApoE”" NC HAHLL, ApoE " BiRUZH I BTN T, 5 ApoE Y4
ML, SCFHUsREFMERIREE; 5 ApoE #HEL, MYH9"-ApoE-41 ¥ B il A8 4 AT %
fift, HAE SC FW)E, MMM SEEE MR E. KUK, MYH9 X H ik Al
SC F-Fixt T~ B0 I8 i Fe LA ARARAE A
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MYH9*--ApoE™"

- - oI - A
ApoE’"NC ApoE" Model ApoE" +8C(20mg/kg) MYH9*-ApoE +SC (20mglkg)
. - -y

WA W LA P
& \-\-,;S L) I '-‘j.)’f
i 7 Y
£\ Ve |

f:

il

LA

Lr -
FHA
Yies :%‘\ 50pm
S e—

4-7 FLH/NERIMAL O Yefi(x200)
Figure 4-7 Oil red O staining of mice in each group (x200)

4.6.2.5 GG MEZ N 41 NMMHC ITA F1 TSG101 H 5 A7 WL AN AR BT M

PRAM RS CL R B NMMHC TTA. 72 42 1] 4 1 4/ MUA A 53 Hh PR £ A FH B AR, FRATTAE A
AT T 30E . ik, FRATTR A JaE 58 65 58 7 NMMHC LA 5 TSG101 FI3LEfr,
R WE TR, ApoE#EAIZH 5 ApoE” NC ZHAHEL, NMMHC ITA 5 TSG101 % ¢35 &
RIEWETTE, SNLARERGRER N 5 ApoE #EA AL, ApoE" 45 2441 9 o
Yk 55, AN FSUH FE PR MYHO - ApoB 5 B 21 5 ApoE- 167 4 A Lt %¢ Y 3 B ek 55 »
RET P NM MHC IIA 5 TSG101 2GR FRIE: 5 MYH9"-ApoE B H AR L,
MYHO9"-ApoE 45244 SC T-7ij/& NMMHC IIA 5 TSG101 52650 B 2 ds, 457k
AR MYHO JE K K SC - Fil RE % I 25 0 | S A4 R TR RE 7

ApoE"+SC
(20mg/kg)

MYH9*-ApoE--

ApoE”NC ApoE+*Model +SC (20mglkg)

MYH9*"-ApoE™

NMMHC lIA

m

TSG101

——

" 25pm

DAPI

Merged

4-8 NMMHC TIA F1 TSG101 7% 2H /)~ B I/ Hh (1) 5928 26 6 35 78 2. (x400)
Figure 4-8 Immunofluorescence co-localisation of NMMHC IIA and TSG101 in blood vessels of various

groups of mice (%400)
4.6.2.6 Western blot ¥ E44 Il MYH9+Apoe-KO /)N i, NMMHC 1A 5 HSP70 )ik
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il 1k Western blot il A [F] 25 1. 40 24 1 NMMHC A F1 HSP 70 (1335, K I r
Fx MYH9 J& NMMHC ITA 1 HSP70 &5 H Rk K&K, TSG101 AM AR S HE B
B, SC /5 NMMHC 1A I HSP70 £ [ &AM 0 3 K. 458328, NMMHC
A FI HSP 70 (¥34H TLA% FH 3L VA1 SR b AMIAMA RIS BA — 52 T 201k o A A A
PRIRAEH .

NMMHC IIA 226kDa

1.0 A
HSP70 . S 70kDa § -~ .
B-actin | ™= === === | 42kDa ! - - -
€' e‘ . T )‘] "_I
G e e

o
@V g e
pe° S W o & P
K- p.9° \F“'\ ‘,::ga

G
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e
l

NMMHC lIA/B-actin
HSP70/p-actin

o
o

(],Q

4] 4-9 Western blot 73 HT #4177 B I3 - NMMHC A A1 HSP70 f)3i%
Figure 4-9 Western blot analysis of NMMHC I1A and HSP70 expression in the blood vessels of various

groups of mice

H: 5 ApoERBAHKE, #P<0.01; 5 MYH9"-ApoE 2B H LA, **P<0.01.

4.6.2.7 Western blot =6l MYH9+Apoe-KO /N L3545 25 A (1 £ i5

DNIGAIEAR A R R S K] MY HO XS S LI 7, R A Western blot Y246 45347 [K] 5
MCP-1. ICAM-1. VCAM-1 FIRE/KGFimm ., R mE R, WE A, 5 ApoE” NC
AR, ApoE B ) MCP-1. ICAM-1. VCAM-1 [l ik /K 5 E T 5, 5 ApoE™
AL, ApoE 452540 ) MCP-1. ICAM-1. VCAM-1 fIZik/K T B ERAL;
K B, 5 ApoE #MAAEEL, MYH9"-ApoE#iAI4H F1 () MCP-1. ICAM-1. VCAM-1
[R5 K TG B i R3S, 5 MYHOY-ApoE " #AY 4 AH L, MYH9-ApoE-45254H
ff) MCP-1, ICAM-1. VCAM-1 HIZRIE KB E R, LB RIER, 2 &R ApoE”
RRRYZE 51 S M0, Bk MYHO $EEE R f5 HL A ) o 845 095 R -1 50 s kR A R AL
SC FHiJa BA RO ER, #0454 .
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MCP1 |- i | 11kpa

VCAM-1 o W WS 5ikDa

B-actin m 42kDa P \,a@ .gw‘ o W P@o‘d\g@ e @

MCP-1 . = 11kDa

VCAM-1 i-. == | 81kDa ﬂ H ﬂ

ICAM-1 i-thDa ’_‘_‘ I—_l ﬂ m ﬂ |;|
(1‘

295 o & e
B-actin --- 42kDa

‘b\
AR A g e
\F“‘\ a X *4\"9 ,st"a o> 9" *ﬁv‘g ,.:l“" 1‘3‘“

4-10 Western blot 74 #4171 BRI AE w45 £ 2 3 R 3R08
Figure 4-10 Western blot analysis of the expression of injury proteins in the blood vessels of mice in
each group
A FEDBRERRFERGEBRNRE; B #H/D R MYH9 FHGEERIE. 5 ApoE-NC
HEE, #P<0.01; 5 ApoE R LLE, **P<0.01; 5 ApoE R LE, #P<0.01; 5
MYH9"-ApoE" A H LEE, **P<0.01.

4.7 KB

RERFFERE, RE R NN 4510 2 380 AS K it £ E R LR, R5E K
IFE AS BYRAFIR RS ERZOAE R, SORERMLAN ST A BT 2 S ek 1 I8 BE )45
PAANBESITE R, P R 547 5 35 P B ThiRe ks, 3600 1 M eid i, Rt 7 IR B iiAd
AR SEATML IR, XML EAER, JLEHES) T AS BygEfeue 00, B, EEXT
PERE SN A Rz 45345 1) T TR e 1) e R TS5 A T 30 K SR A A, 1Y) B8 227 11

MYH9 7N 4 ik, 2 59008 28 i E A M0 ) 545 5 fE T, MYH9
I fe o Al Re S EON B AN BE R T Re 32 401, BOIN e g 1, (R 20 DR 1 AR S 1)
RAE, ATINES) AS B A0, A Bl 7k A AR SEER PRI 1 Uk T R (SC) A L%
MYH9 FE K i o0t 3 ik FERE AL (AS) B CR A T S L o AR AP SEERRWT, SC Refig
F MR A0 BRVR S MIAMA T 0 IS A R 28 M (HUVECs) 28E I S AR50, A 2 1 A
F(TNF-a. IL-1B) M2 &M 5> F(MCP-1. ICAM-1. VCAM-1){)&iA. A, SC i@t iE#E
NMMHC IA-HSP70 A EAEH, 0] SM AR BB AT IRAR A B 4R 45207 o A4 PN SE 56
BE—BAESE, @I ApoE NC HOE R AEIEFR). ApoE" B (5 f A kHEFR).
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ApoE"- 45254 (g I RHME 75420 mg/kg SC). MYHO - ApoE/ #5574 41 (755 g i L 55 ) |
MYH9"-ApoE" 45 25 4 (1= I TR RFR+20 mg/kg SC)/ RBEAT I IE S AS Ff. SC T
il S MYHO J KR B BE % S5 35 o408 = IR T 15 2 1K) ApoE /N ER BN IKBRAEREAG I AZ I3k
/b B PR ORI i B AR, R PR AR LA RAE M sR B R . AN, SC o i 1 il
NMMHC 1IA 5 HSP70 WIAHEAER, d/b AN AR, TR 5T AS 1EF . X degh 3t
KW, SCIEId A MYH9 B8 R HAR OGS Sk, 23 SeE s ORI R A2 .

25 LATA, SRERUF B3 NMMHC LA 7] 38 i 061 A A R B Mk, PR A
W AR MR . RS MYHO ZEK N AS BT R 2 W B4k T 8 i AR bR 5
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FSE REESRE

5.1 4518

HH 2535 1 43 SC T il NMMHC TTA F1 HSP70 #H H.AF F K1 2 EL 41 g s 4 i ¢
G B AR AMEIGTE AS SMF R, mEBRENER (1 K SC TS 4N M A, 0 T AT 2 T
Bk AS BIRAE A . B A& B A= MAEYE B 27 K0 € MYHI(NMMHC 11A) /2
SC 77 W4 i FE R T B R BERE A1, BIPFE 1 SC X ELWR4H g NMMHC IIA 5 HSP70
FEAEF B sEma i AS HLHIER T /R T SC Biva AS PO MBI/ AR 21, 4F
B5(E 5548, 9 SC By if O IR 0L AR 470 27 LAt 1 1) R S AH T (0 P 98 7 1) R 2%
A A HR 24 M A3 TR - B R ELAE U R B i TSR B v

FERIELE T

(D) AR A2 FEYE B 2275 TN T AS 8 5 MYHO(NMMHC 11A).

(2)SC il id if4% NMMHC ITA-HSP70 #H LA FH 01 4 M AR 55 o
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BEARR ML/ 28 T A4 2 1 R s
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Figure 5-1 Mechanisms of atherosclerosis prevention and treatment by Schisandra chinensis by interfering

with exosome secretion mediated by NMMHC I1A and HSP70 interactions Figure
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