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KPS (diabetes mellitus, DMD [ & J %75 HHE LG [ P9 SURIBS 0, 21 2030
TERE PRI O R BREE - BORAE T JR R, o g A0 T i WL LA I RCE A2 M
PRI E i (DKD) , EFRE RN 2 2K (type2 diabetes mellitus, T2DM)
WATIR SR A, B PP B oS0 R L E R AR 1 39.7% . H W (autophagy)
VERN— i 7%, = S0 VA B4 o AN B B 52 451 B 40 i 28 A K25 B B
J53 FF [BISAR = P AE FR P T LA & H B /oK, ARG i A P o v g A 4 00 H
MIVER . BRAERIE USRI, FH BT A O 306 20 6 ) | Wk At /K, 2 4 i
WSR3 S, T LKA A S KT W A R R 0 L AR T RE I e . BT AT R
B Bel-2 AMY AT LU 5 & F BH3 St E M- E A &M MM, &
A LA IS 5 Beclin 1 1) BH3 Z5#438045 & R42 200 i, FEAE Beclinl A1 48
MBI KA. HHETRT Bel-2/Beclinl #£ DKD 500 & 20 i B W 1) 5 1 2R 0k
1B, |78 T4 (mesenchymal stem cells, MSCs) HES 71k ik 22 FP 41 o 2R Y )

DA 3 R G B 1 i 1, FE A MV 7 A0 A R e S R A e E . A
Tﬁﬁji%, MSCs V97 A il BCR FT e il 1l 55 - WAL RS VR FH I, 3L b b
(exosome) AT R AE HIVE 4% 52 v, ‘eI E gt 4n i [a)dd v, i ok A& 85 3
miRNA S5 7 32 AR 4H M Dy RE o FATTHEM 18] 78 57 40 i 7 s 44 (MSC-Exos) A]
AEIE T #%E miRNA #E[A] 1% Bel-2/Beclinl i;f%% I M e A A M A5 005 o ASHF ST
PRANENL T S T R A B LAY, JE W5 BMSC-Exos J2 152 il it 45
Wk T i A% e A 42 45 ki R 4 5 I DR AR, 481 #8 1) BMSCs-Exo FJ g3l
it miR-143-3p/ Bel-2/Beclinl A5 5 #6755 2 40 M0 B Wk 94 AL

Tk

1. JEAEEFE C57BL/6 /N BMSCs, K =04l i AR Fzll BMSCs R [fibric
4y ¥ CD73. CD90. CD105. CDI19. CD31. HLA-DR %4y 7%k, 2. FIH
T 2500 VA HE AL BMSC-exos, 5 7 LB 82 FL L S RFAE, 40Kt s Al i 43 %5 7
BMSC-exos 7 [ & [ B4 3%, Western blot $5z ARG Ml 754 2% A5 & 5 1 CD63 .
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CD9; 3. BRSNS T S AR A, AU AT AL IE = BN S50mM
B e R P B I o 4. 38 4F BMSC-exos Xt i ##i% 5 MPCS #1247 Ja Ve I 7 A
., KsEiesr AL 3 40: NC 4. HG 4H. HG+exo 41; 5. il PKH67 4eta
J& i1 BMSC-exos 5 =i #1545 )5 111 MPCS [R5 B8 75 6+ $RZE A X miRNA:
43 AFREL MPCS £ 9% i RIF I AMAAR . il MPCS 1577 L iE SRR 1AMk
& F1 BMSC-Exos,H] mirVanaTM miRNA Isolation Kit $#2HUs miRNAs, [f )&%
F Tllumina HiSeq2500 54X, 50SE #EATErR@EENF, 315 miRNA Fikif,
7. 5&1F BMSCs 8 it #M s Ai%i% miR-143-3p ¥4 Beclinl/Bel-2 i@ %15 5
W, WSZI6 >N 4 4: HG 4. HG+ BMSC-exos-NC %41 . HG+ BMSC-exos-
miR-143-3p-inhibitor 2. HG+BMSC-exos-miR-143-3p-mimic Z41; 8. XL EH
il 8 5 5 RS I miR-143-3p 5 BCL-2 3°UTR X fRAH LA o 5 FF 40 0 428 ¢ '
K| 22 BMSC-exos Y897 1l J& MPC5 H podocin [ 1A & &, XA Western blot
F AR MAH <25 F Beclinl \LC3I1. Bel-2 (IR IAIKF, KA PCR i AK N Beclinl |
Bcl-2 ) mRNA F£it/KF.

HiR:

1. JRA4IH BMSCs JES 2 KR, MRS, HERmEERE CD73,
CD90. CDI105 %4, k315 CD19. CD31. CD34. CD45. CD11. HLA-DR
i a8

2. 4rE43 20 BMSC-exos 7£3& 5 T WAl T 2 B3KE, NTA K25t
BIkifE 9 68.42nm, Western blot &7, BMSC-exos £ fibric &5 A CD9. CD63 K
KA E T BMSCs Z4A s

3. FEfE S MPCS J5 podocin HIFRIA & & 2.2 N F%; Beclinl. LC3IERIA
& &= E BMSC-exos VAT mi bl S 1) MPCS J& 0.3 &, 27~ BMSC-exos 1
T EPEE S MPCS 5 B KT

4. JEAT EE R 2 5 miRNA RIAH H 5 H A S miR-143-3p;

5. ¥ PKH67 Ykl il Th et Ja I AN R 5 s 45 475 J5 1Y) MPCS L% & 48h,
O SRR R A L 5 AT AL A A B 4 B P S 0, BRI 0 S TR A
PRAT DA AR SN 2 4 5

6+ ¥4 BMSCs 5 HG+BMSC-exos-NC 2. BMSC-exos-miR-143-3p-mimic
AW Beclinl. LC3 3&ik B, &bEafs ) MPCS HWg/KF L, 1 Bel-2 &
H R IK K25 T B
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AHF I LG RAE R, BMSC-exos AEIH 2 0405 2 M55, HIBAE LA Al BE 2
%% miR-143-3p 4% Bel-2/Beclinl i@, im0 MPCS J5 ) H WK
P, kAR MPCS 1545, AT S 21 A G2 0% R s B A i i — 2D R SR IR . A
W TR TE R ARG 7 18 R0 B B S it 1 36 BE il o
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Abstract

ABSTRACT

Background and purpose :

The incidence of diabetes mellitus(DM) is increasing dramatically worldwide
and will become the seventh leading cause of death worldwide by 2030, among which
the most common vascular complication causing death is diabetic nephropathy. In the
T2D epidemiological survey of large cities,diabetic nephropathy accounted for 39.7%
of diabetic microangiopathy. Autophagy, as a cellular process, plays a crucial role in
cellular physiology mainly through the continuous removal of damaged organelles
and long-lived proteins from lysosomes and recovery of metabolites and nutrients to
meet its own needs. Studies have shown that Bcl-2 not only inhibits apoptosis by
binding to pro-apoptotic proteins containing the BH3 domain, but also regulates
autophagy by binding to the BH3 domain of Beclinl to prevent Beclinl-dependent
autophagy.Bcl-2 is the most classical anti-apoptotic gene,and its role in regulating
autophagy has attracted more and more attention in recent years.Bcl-2 can bind to
Beclinl,an autophagy related protein,through the BH3 domain to prevent
Beclinl-dependent autophagy.The effect of Bcl-2/Beclinl on  autophagy in DKD
has not been reported.mesenchymal stem cells (MSCs) play a key role in the field of
cell therapy and regenerative medicine because of their ability to differentiate into a
variety of cell types and their strong immunomodulatory activities. Studies have
found that the beneficial effects of MSCs therapy may be mediated by paracrine
mechanisms, in which exosomes play a role that has attracted much attention,
promoting intercellular communication and regulating the function of recipient cells
through the delivery of proteins,miRNAs,etc. We hypothesize that mesenchymal stem
cell exosomes(MSC-exos) may induce autophagy to reduce podocyte injury by
targeting Bcl-2/Beclinl through miRNA delivery. In this study, a model of high
sugar-induced podocyocytes injury was established in vitro. In this study, a model of
high glucose induced podococyte injury was established in vitro. By observing
whether BMSCs-exOs alleviates podococyte injury through regulation of autophagy,
and thus plays a protective role in the kidney, BMSCs-Exo may be mediated by
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Abstract

miR-143-3p/ Bcl-2/Beclinl Mechanism of autophagy induced by signaling pathway

in podocytes.
Methods:

1.The expressions of CD73, CD90, CD105, CD19, CD31 and HLA-DR were
detected by flow cytometry in primary C57BL/6 mouse BMSCs;2.BMSC-exos was
extracted by overspeed centrifugal method, and its morphological characteristics were
observed by projection electron microscopy. The positive rate of BMSC-exos surface
protein was determined by nano-flow cytometry, and the surface marker protein
CD63 CD9 of exosomes was detected by Western blot; 3.The model of podocyte
injury induced by high glucose (50mM) in vitro was established;4.To verify the
therapeutic effect of BMSC-exos on MPCS5 injury induced by high sugar, the
experiment was divided into the following 3 groups :NC group, HG group, HG+exo
group; 5.The membrane fusion ability of BMSC-exos after PKH67 staining and
MPCS5 after high glucose injury was detected;6.To explore related
miRNAs ,extractions of exosomes derived from MPCS5 culture supernatant, exosomes
derived from MPCS5 culture supernatant stimulated by high sugar and BMSC-exos
were respectively extracted,and total miRNAs were extracted using miRVanaTM
miRNA Isolation Kit. miRNA expression profiles were obtained by Illumina HiSep
2500 sequencer and S50SE sequencing; 7.BMSCs were verified to regulate
Bcl-2/Beclinl  pathway inducing autophagy through exosomal delivery of
miR-143-3p targeting, the experiment was divided into four groups: HG group, HG+
BMSC-exos-miR-143-3p-NCgroup,H + BMSC-exos-miR-143-3p-inhibitorgroup,HG
+BMSC-exos-miR-143-3p-mimic group; 8. Dual luciferase reporter gene was used
to detect the interaction between miR-143-3p and Bcl-3 UTR region. Cellular
immunofluorescence was used to detect the expression of podocin in MPCS5 before
and after BMSC-exos treatment, and the related protein Beclinl LC3 was detected by
Western blot Beclinl Bcl-2 mRNA expression level was detected by PCR.

Results:
1.The morphology of primary BMSCs showed long spindle shape and polar
arrangement, CD73 . CD90 . CD105 molecules were highly expressed on the
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surface,and CD19. CD31. CD34. CD45. CD11,and HLA-DR molecules were low
expressed on the surface.

2.The isolated BMSC-exos was spherical under transmission electron
microscopy, and the average particle size of the NTA particle size analysis was
68.42nm. Western blot showed that the expression of the surface labeled protein CD9
CD63 was significantly higher than that of the BMSCs lysate.

3.The expression of podocin in MPC5 decreased significantly after high glucose
induction. The expression levels of Beclinl and LC3II were significantly increased
after BMSC-exos treatment of high-sugar-induced MPCS5, suggesting that
BMSC-exos up-regulated the autophagy level of high-sugar-induced MPCS5.

4.The expression of differential miRNA was screened by high-throughput
sequencing to identify the autophagy related miR-143-3p.

5.The exosomes stained with PKH67 dye were co-incubated with MPC5 after
high glucose injury for 48h, and the green fluorescence in the cytoplasm of podocytes
was observed by laser confocal microscopy, suggesting that exosomes could be
extrinsic ingested into podocytes after hypercentrifugation

6.Beclinl and LC3 expression were significantly up-regulated in HG +
BMSC-ex0s-miR-143-3p-NC group and HG + BMSC-exos-miR-143-3p-mimic
group,and the autophagy level of MPCS5 after high glucose injury was up-regulated,
while the expression level of Bcl-2 protein was decreased. There was no significant
difference between HG +BMSC-exos-miR-143-3p-inhibitor group and HG group.

7.Luciferase reporter gene detected that miR-143-3p had targeted inhibition on
Bcl-2 gene.

Conclusion:

The results of this study suggest that BMSC-exos can significantly improve
podocyte injury, and its potential mechanism may be through the regulation of the
Bcl-2/Beclinl pathway through the delivery of miR-143-3p, up-regulating the
autophagy level of MPC5 damaged by high glucose, alleviating the damage of MPCS5,
and thus delaying the further development of diabetic kidney disease This study
provides an experimental basis for the development of exosomes for the treatment of

diabetic kidney disease.
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3R Rl AR
RXHET TR LA FR
FBS Fetal bovine serpm 64 s
DMSO Dimethysulfoxide R S| 20T
Gly Glycine H&ER
BSA Bovine Serpm Albpmin A HEE
SDS Sodipm dodecyl splfate + b AR A
Tris Trihydroxymethylaminomethane R
DAPI 4',6-diamidino-2-phenylindole 4',6- " JPR I -2- R I Mg Wk
BMSCs  Bone Mesenchymal Stem Cells L AR i
PBS Phosphate buffer saline T I SR 22 P
Bcl-2 B-cell lymphoma-2 B 4 e -2 K
DN Diabetic Nephropathy LRI I
T2DM Typel diabetes mellitus 2 BUBE R
DMEM Dulbecco’s modified Eagle’s medipm  Fh/RAH Rl RS IR 55 77 5%
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B R 9% ' 9 (diabetic kidney disease, DKD)JHS s 2 B /NERIE IR, S3E
P ARSI BRI B R R — BAEPUEIG K, AR B
5] 2 b R £ R R B A I B N 21.8% 2. B YR YT 72
TRAEFH 1 DKD [J:%4k, I H%F DKD & A4 K HEE 1 2AR 2> T MU 5 R 58 4 i
2, BT DIRANTR I R AL I H S8 (B 7A SRS AT E A Bk

H A — A AR S AN R, e 40 PRUTR Hh B) R 40 1 00 ol AR L A 52 457
(40 H 282 2V B MR B A DLZE R AN IR N RS D). BEAERF LR, R4 & T
LAt U [ 40 M ) R At B KT, T EL IR A KT T A R R 4T T
AFRDIREAT R, 16 STZ W S/NRBE IR G, B AT, SEERELT
Wl W R ) 3245 00 T AN 2 AR RS, Ak, 7F 11 RORE B B S AL UG
HOR BT R B B WD (152 515 F R RO 2 R AMF TR, il s 2
P RS 1 52 3 R A, AR E BRI R p62 JKFTRE . A
FREMAE M REA 1 828 3 (LC3) K Beclinl & HKF FF; il H b
BOE ST R A AR, AT B R S AT SO e R . Rk, R
Wis P R A& — Rl 7 (YR T R R B 73 1R 7 1

AR, [R]85 AR AE AR B S U — EL A 2 %, & MR RYIRYY
BRI IF I MVE T 5 e (H R ARG R BTRE S R L T — &5 e 8, b
WA 78 T 0 T AR, AT R DR A [ s R A Sk R R T TR I 1) 2 4 ek
JACER ) A . A RIFFSUE B, MSCs 1697 IO 26 80CR A2 18 5 55 20 WAL IS 1 FH 11
51, SCONTEAMMIAITHRAL T — Rl AetE . MSCs R0 A KR ANBE, &
HMIAR I B AR R IR . AR B A3 . AT gl B N LS B DA K S 2 AR 40 AR
HAEFRIAERRE T, W TIRIT 2 R e,

CE M7 EoR, MSC-Exos B A4 DKD B B 5145 L 4E4% DKD
FEMIEEMER . B, Jiang SEOWEAR N S RSN FE RN, s ko 56 PR R 14 T
S L o A T A 2 ek R PR KRR PR R PR AR R L ) 2 4 A
BNE R T DA AR NER Y R4 5 . Ebrahim UOVE {4 P A 57 45
BRI, EEEHESEHE MSCs RIFEMZMEA (BMSCs-Exo) it $i & H /K
PR EAAE R 0% DKD K RUE ShRe AE it B IiE s |,
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miRNA miRNAs /& 7 W 153 45 F1 3 PR 0k 1) i B R 3% R F- . miRNA @ # 5
mRNA [ 3 UTR 4% o fF 5] i B0 ] ) miRNA M ofF(MRE)4 &5 A
TN R R 22k, HETT S350 mRNA [ AR B B0 B0 00, 8 A A ) P9 2%
Y, U RNA (microRNA, miRNA) 7 H BEF2AS 11875 b Ok 74 51 22 4E U2 Jin
SLISIIE AR Y B AR AN AR B, MR SRIE MSCs AMAMAHERT ) miR-486 A F5
Z RN, FHETHH] Smadl/mTOR 15538 B e 2 4 5 W 0 L T,
MIMAEZE DKD JRFEHERE . [FEFEHL, Duan 25 D4R 50 & BLAE TR IE MSCs Mk
REF miR-26a-5p REFE[VHIE TLR4 JE40fH| NF-«B/VEGFA i, ] &4
MU TS, M4 DKD $if. NI S I %€ 7 BMSCs KR FMAA,
FIFH miRNA El &7 AR %E BMSCs-Exo~ A2 2R IE AN . b il 3k
Y SRR AN Ak 22 R A ) miRNAs , R I miR-143-3p £ BMSCs-Exo
Tk B, W SCENERT, B AT miR-143-3p 5 AWK &P R EAD, A
RIE K miR-143-3p X H W& 3 G i EH U415, U0 Yeol'145 A [ B T
miR-143-3p i i [ K PC/ER 41 il 1Y) Wik 388 & >k 1 5 0 B 24 4 1 04
Chen'%5 N 36 AE T MSC-exos i1 i# 1% miR-143-3p 1#% CHK2/Beclin 1 & &40
HK RO LA TR E W, eGSO VR, BRitkz 4h, FRATE I RS B
EHORTM KB B WkE 4N -2 K (B- cell lymphoma-2, Bel-2) &
miR-143-3p 7RSI A

Bel-2 1 Beclinl 2 [8] I AH LA FH £ 5 2 A2 B BE XU A2 S50 Hh R ISt N
Bel-2 Fl-R )% P4 RJRAH G2 8 3 4 80 1 Bel-2 485 Beclin 1 AHEAER . AFALEE
B Bel-2 MY AT LUl IS 58 F BH3 S5 M2 M Tl B 45 G sl -, &
A PAER 5 Beclin 1 /) BH3 45 Fy3 45 & £ 40 5 109, H AT 2% T Bel-2/Beclinl
XoF [ Wk PR 52 ) 3 2 v 7 8 (10 AR WL AR e Rg T 245 1k PRI i, TR 4E DKD
HOGH 2 4 AR R RS2 R ILARTE . FRATTIEIE miR-143-3p inhibitor £ %% BMSCs,
RIVFANBIAGE R E T E R4 Bel-2 |BAFRIEBAKT, Mg nT Bel-2 A#E
s& miR-143-3p Tl MR . Bk, FRATHEN BMSCs-Exo I fgid it
miR-143-3p/ Bel-2/Beclinl 15 518 B4 175 F 2 M H W&
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2.1.1 4mpaskiR

/NERAE AN (MPCSOIE LT Bl s i AE B A R A 5 7 185 : FH1009);
C57BL/6 /)N 5B B 18] 76 i 40 it (BMSCs )M ST Fh F2 5 K2 58 5 ZQ0465) .

2.1.2 FEIERF
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Tris-base IR RFKERH AR AT
T R A — Y VU Bl R A A R 7
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TEMED A T
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—Pt: HRP Aridh=FEHifRk Servicebio

SDS e B BB I B FE R A R A A

w6 PCy3 PR Servicebio




F2E MESITE
DAPI Servicebio
30% A TR Acr/Bis(29:1) AL Z R E R PR A
NS RL D E DR Servicebio
T IR SN (SDS) J[H Sigma A ]
A= 135 H 2 1 (BSA) Sigma /A ]
] REER A 2]
7 WA W = 2 A )
4%% 5 i Servicebio
Beclin-1 antibody (11306-1-AP) Proteintech
— TR (DMSO) Bl R oVl s /A
CD?9 antibody (ab92726) Abcam
CD63 antibody(ab217345) Abcam
TransZol b e &4
Bcl-2 antibody(15071s) CST
a4 1iE (FBS) Blapte oSV la s /)
R B0 R S ) R AL

QuantiNova™ SYBR Green PCR
TN AR ML i

0.25% % & F1 i

Lipofectamine 2000

ToIK L

PBS &

T M35 1% 77 £ (Opti-MEM)
PCR 5%

Phosphatase Inhibitor Cocktail
SN

Easyscript Onestep gDNA Removel and
cDNA Synthesis SprperMix

T K

Prestained Protein Marker

Flm M O)EE (PVDF )

T EIANEHAA R A
HAKATA

R EARAH]
FREN AT

ARG BEAL T A A TR A 7]
e N EY A
FREN AT
WA ARG AR AT
2£[# GLPBIO A ]

REBER AR

b e EY A F

FAREFHTE IR A A
Thermo A &)
% [ Millipore 2 ]
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ExoQuick-TC

BCA i &

6X HH R
AR e R

RIPA i

1Trans® Transfection

DNA ligase
Lipofectamine®RNAiMAX Reagent
i Jig @5k

X9 2R WA A X 7

2.1.3 SCOIR{Y SR AN &

R FERITAEY R R A A
% [E GLPBIO A H]

JER R FERHLA A
g DR AEY)

b5 R SREEE PR AR A PR 2 7
HEREAYREARA
iR AR R A
Invitrogen 2 ]

A6 5T SR L PR AR 2 7]

Promega /A

E A A ]

y2gicl R T SR B Im A A% B PR A 7]
ek 1% [ Eppendorf 2\ ]

W Servicebio

LIS AR R 5t % [H Bio-Rad ~ A

R WA 18 [E Eppendorf 2 F]

HE IR A I DR A A PR A F
T Hs 28K T HA TOMY /A 7]

2T o 55 57 0B A FE R DR

4T ok iSRS AR AR A F
-80°CUKFH PR DR

H R K i 4 i RS 2 F]

g &4t H A ek

B RZOtEE PCRAY S%E Bio-Rad A
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MRS D51k

i N

T R VA TR B OoML 5% [ DL ve 2 P R R T B A PR
TIP =k Axygen Biosciences

0.22um Lg% 3£ [® Millipore A ]

fASRRIEE B PCRAX
R A e B T

HF K
PRt 2 Al 7K A

& 2 EE A R AR SO L
PCR %

B

XU 2 B A A

%[E Bio-Rad A H]
Thermo

N SEIE B T
al:

Eppendorf
Bio-RAD

Axygen Biosciences
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2.1.4 EERAFI RBEEH
(1) & A A SIE

BB 2y HIFREUH &R 2.9g. Tris-base 5.8g, I EE 200ml, FhN dd-H.0
£ 1L, Fil NS HEE 2h, E1F 4°CRLE

APS: M8 dd-H.0: idiiER%: (AP) =10:1 fELBIFREUAE N /) AP N iE
21 dd-H.0 ZAEE EP &b, ENEUENRS), ffEE 4°COKFE L&A

SxHLPKIR: 43 BIFREL SDS Sg. Tris-base 15.1 g, H&AM 94 ¢ T A+,
ddH.0 & 1L, THEAWHEAENHE 2h 5 =R M7, R B 5 200ml,

Ndd-H,O & 1L MR 1x;

5xPBS: FKHX Nacl 40g, Kcl 1g, Na2hpo4.12h20 18.15g, fildd-H.O £ 1L,
Wi FEas st 2h 45, MHANBER 1x, =R6EF
PBST: WHL 0.5mL ) Tween-20 IIZE 1L #) PBS ", WITIREIGE THE S

PP oh, B T = IR g

PR : BT RERRBUBAE Y 1.5 & S0ml &0, Fn PBST30ml, FiR

ek a iR S R A7 2 4°C;

(2) F TR0 M IR

et gRdk: DLSiE/AOH DMEM B:fli 577 5. FBS=9: 1 i LN i AH
se et rdt, SeaiR o) eI E 4°CUKAE TRAF L&
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A : FREL 0.45g D-TE/KHi &7 2 10mIEP &, FEIIA Smldd-H.0 (5
PR BORE )y 500mMD , FFARM RS fEERR T (0.22um i JESR) BT 4°CIR
17, A0 RRE 2 BT R IR L

SIRNA VAW : B siRNA G871 B 2O B S B0 5, M RNase-free

Water 785 25), FELHIA 20uM WA, 9 1 8 % [ B URRR G2 08 50ul/%
BT -20°CLRA7, 8 F I AR AR BT 75 W FE I N AH S R s A7 5
(3) HIE IRV

0.1% Triton X-100: 43 7L 7.28mL PBS. 2.82mL Triton X-100, Jil dd-H,O
£ 100ml,7K ¥ 44 40°C, 2h, Ity 30% Triton X-100 VAW, A EH 0.3 mL
30% Triton X-100 %7, A PBS & 90mL, Mt/ 0.1% Triton X-100 ¥,
EIR AT

3%BSA: fIA 5SmIPBS %&£ EP &, HEINAFREUFH BSA0.15g, ek
ARG L SE VA IR S B ATAE 4°CUKHE DA% J5 B2 523048 5

(42 B 15 7% FH

10xLB ik iE 7755 A AN\ NaCl 100g. &5 A/ 10g. BELER 5¢, %
277K 800ml, 7873 ¥AM# S5 F NaOH (10mol/L) ™5 pH £ 7.4, o ERE 1L,
R K JG 4°CIRAT

LB [EfARE 753 KB I 2] LB kR R B i R E N 1.5%, &=
JE K e BAR T 55 2 I, AEIEEE G, B47T 4

2000x Ampllicin f&A7# (200 mg/mL) : FREL 2g Ampllicin ¥4, I 8 mL
FBETIKBSEMERZE 10mL, H 0.22 pm JERBE JERE, 23T EP &,
-20°CHRAT o

(5). 35 N H R IR 22 b VA VB 11«

10 x TBE: 540 g Tris 275 g #lifR¥ T 1000 mL 0.5 M E DTA

1.2 % Agarose: HY Agarose 1.2 g, AT 1x TBE 50 mL ', ¥ in#ib s 5
)i

2.2 SEWHE

2.2.1 MPEEMIEFF
1. MPC5/B-MSCs [/ & 75
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M-80°C UK A8 rh B HYAH N Y MPC5/B-MSCs 404 /74, ik E T Wise THE
2 37°CHIZKIE B IR R RElL . 752 RS F 75% 1) SRR R A7 & 1
BATHE, HETEEET. 5G9 RN R R 5 2 3R a0 1 & 1 1
A sml A RN E.OE P RITIRA #4170 (1000rpm, Smin) . 3L
. LB OB R A AT .. B R INGE R A e Ak IR A DL E
AN, fr R WETIR A JE P BB B SR L, 8 R IR S 4, T
ANWFEE R, IR EARERES 5 24 M G B 5 58 48 R 355 7 28

2. MPC5/B-MSCs HEAL,

Fraf AR K 2 78 S B TR/ 75 L 80% AR 355 7%, A PBS & VL4l 3
W I 0.25% 8 AR LTY 1ml , {38 S50 T gL, FR4mi e 4678 5
JEIIAN Sml FEARE IR A LA, BRBEVETHI 2 Bivk, AR IR
% 15ml &0 F, 1000rpm O Smin; 3B, JUEMA 3ml 524k
FEEE, MR 1 3 BEAR IR BRI R SRR SR LA, AR
3ml SEAREFREL, AT FIRS G N MR M M KB E R AITRE, BT
aHH.

3. MPC5/B-MSCs 1% 17

RO 25 FE>90%, 0 5 15 FH 4 PR Is) v 46 S3EAT VR AT o N S TiE ) 314 A7V
MPC5 AEW L /. {%FE DMEM:FBS:DMSO=5: 4: 1; B-MSCs W% fZ i L4l -
FBS: DMSO =9: 1. JFA KR F= AL, PBS ¥ 3 IRJG¥W I 0.25%/5H & H B
WRZ) 1ml , GE B WL, RFAREIZEAZREEMA Sml EaR IRl IR
HAL, FHREVATH R BV, REREREEE 15ml Z.0%8 1, 1000rpm
B0 Sming FF_RIE, HRAARERAN, WAEIMANGAEY, BHRAE BEEE
17 T-80°CHI 7] .

2.2.2 EHENE

2.2.2.1 BEHEME%

(1) ARHE 250pl/FLARE AT TH 5 H BT 5 B2 ARV 1) A IR AR L2 10 2501 241%
W, PEHTHE A AR TP K2 30min FHEHUH BT

(2) el 4 i SR A L A FR A PR . B R A ) 7 B 1 R TR il
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fMiFA=98: 1: 1 gytkfl, RAEETIK L.

(3) Fy2m 2 L5 3] 80%-90%IN HX i, F PBS ¥t 3 IR J5 437l i A\ 4 i 5
fif i 250p1/4L, FHBET 5 P40 B XA PR, R AT Bt 4B ) 1%, B /S FLAR
T UK E2EZ) 30min J5 5 KL RARRUCER T EP B b, JRAE EP & B
TFFRic.

(4) FERTTARIE B 2 O FLE 4°C , 3.0 (12000 rpm, 5 min) J& A I
EP B JEH A AN 5, N0 ISR R EP &, IR I E
;s

(543N 6X Protein Loading Buffer, 18 2] J5 T HLHL WP & 5% & 10 min,
B 5 BT oK E R AT, AT A4S HUE FAE i western blot S50 B VR A7
-20°CUKFH LA H
2.2.2.2 HK

(1) ARSI BT 75 B E 70 1 LA [R] B 1 S8 N AR I i lie , ki IR 5
oy BRI R AR

BT A A SO oo 15w
(mD)

H20 3.3 4.0 2.3

30%Acr/bis 1.3 3.3 5.0

Tris-HCI pH6.8 1.0

Tris-HCI pH8.8 2.5 2.5

10% AP 0.08 0.1 0.1

10% SDS 0.08 0.1 0.1

TEMED 0.008 0.004 0.004

AR 8 10 10

(2) HEEFEM: -20°CUKFEEH P 7% B9 85 A i BL A, Marker B T-0K B
fii, A RIEHATR N E A LR TH EP & IR brid, JEFpi S 100°C
A Smin B B T UK ERAE G S TR 30 5 B

(3) FHLUK: Frdte e 5 A IR, I Marker PA A EE R, R VK
R 5 K DOEffE R a0 4, BXTE, WHEE 80V, Fff F R4 B — 56
SRR 120V, BELFEARSE,
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(4) B R\ TRE L) TERK, R/ A&
[*) PVDF &It HEEEGE, 78 PYDF A EM BT — /N iheid, $ ek
S — AR T, I IEARAIIE AR f A« = RV 254, SR O, Rk
TSR A, e )RR T e A Y BE T, e (1) 1 TR R B AR PR 21T
BN, FHERLEEK (2/3) JEIN 4 JLkag, Hie ERETON 2 rh gk 47 %
JE, HEA 120v, {HI 200mv, 3% B 2h.

(5) 0. ¥ PVDF EE T I & &, IAIRHIECE I 5% 4= 9%t A
W, PAse4at it PVDF JEOVE, =RMAREE 1~2h;

(6) —HiMF A : IRATHCH —40, MRyEPuA B LB ECH], 40 1: 1000,
B0 Sul Hidk, Sml—/—Hikkei. ] PBST PuE )51 PVDF &, ¥ 3 X,
UK Smine RYE PO N E H 3 FEBATEE, IHEFKES EAREITIRC,
WG ERE —dih, UPikEESE OB, B TR EkEz D
1h J5 IR 4°CUKFE L ;

(7)) P aE: WU U B RTRCH G TR R =Pt AR AEN
U, FCH =% BSA FReBCH] Pt A S%Mile 2k 9 Re . BUH —Hi i
HEBEIFEYE, 3 &/Smin K EABEE —hith, ZRBKREE 1-2h;

(8) RNEFE: BU5E UG AE BRI [F) I e A5 AP BE 6 I, Ak 4R,
B Bl (ALBWL: D, —E—IEABETE 100ul 22K, RIBEEA
JEABLE B OB EERE T Eee b, BEEAREE TR L, %
B SR E AR b, BRI R AR

(9) B¥EKLE M. ] Image Lab #AFHEATHUE /047 .

2.2.3 SERRHERE PCR

2.2.3.1 /& RNA #5.:

(1) Ui B3] 80% M A I, Je Wi A KAE L, W4
B G, HAMRIEA EE i GBS 0% BE 55 5% 5 U 7 R s IR B
BRI IFORAE . FH PBS Ye4HfE 3 Ik, BERINRZRRS), Wi/E kK PBS, &
TUK E;

(2) $RAETAEL. EP B AT KA, FHVE RS W 52 i M sk & 07 SR
WO, T8, FHTER. BSARF K PBS RATRERT, St Iml fsk
WLEL, FEF 200ul RS SKIREL, AN\ TransZol Z4M#K (1ml/AL) Ja FIM kiE47 R

10



F2E MBSk

HIRET, NS ECRIETG MR KA A0, N EORUE AN FLIRET (3 FE 5 ) [A]
— B, KRR 2 EP B IR o A bRid, UK B E 10min;

(3) BN 200ul & A7, BIZIRERL 30 K, BCETEINIEIRG #% LR,
FE 3min, KHTA EP EINENKIE SE & O IERC T, BTE BP B4k A
R LAE M %E RNA JLUE, 12000 rpm 15 min;

(4) /NOBU B LS I EP 2, 1 200ul M Sk B 5 WU 2218 T 4% /)N 0 i X
BIEWR, RO E RO R 0, R ISR R B EP &, 1 LA
SAEE G L REENRS], # & 10min 520 15min12000rpm, — IR i

(5) BN 1ml75% L8, FHIXEC 10000 rpm 8min, {35 &

(6) BUE R DAY T 5, ¥ EP &R0 T4 DR B O A, 1
J5 H 10ul R SRHE N IR/ INBUR R, B

(7) WA DEPC /K, HF43h EP &, Wi B LR BAIUEAE R, i
I RNA I AT 1005 53 80 S ORAFAE-20°C LA Jo 22 5 50 s

2.23.2 REFRM
(1) WAL RNA IRE SRR T RNA B, &F 40ul A RUT:

vl TRFA

RNA (50ng~2.0ug/RNA &) x2
Oligo(dT)18 2.0ul

RT/RI Enzyme Mix 2.0 ul

gDNA Remover 2.0 ul

2xES Reaction Mix 20ud

T %K To 40ul

42°C 15min; 85°C 5s 4G E T UK BB G a3 4T G S sn i s B T
-20°CHR-AF o

2.2.3.3 LB RNEE PCR (qRT-PCR)
(D 5IYF5:

EIEZEAR S FE 51

11
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B-actin (F) 5 AACAGTCCGCCTAGAAGCAC 3'
B-actin (R) 5 CGTTGACATCCGTAAAGACC 3
U6 (F) 5 CTCGCTTCGGCAGCACA 3'
U6 (R) 5 AACGCTTCACGAATTTGCGT 3
miR-143-3p (F) 5 GGGGTGAGATGAAGCACTG 3’
miR-143-3p (R) 5 CAGTGCGTGTCGTGGAGT 3'
LC3(F) 5 AGCGTCTCCACACCCATC 3'
LC3(R) 5 GACCAGAACTCCCAGCCA3
Beclin1 (F) 5 TGTCTTCAATGCCACCTTC3
Beclinl(R) 5 TTTCATTCCACTCCACAGG3
Bcl-2(F) 5 AAACCCTCCATCCTGTCC 3'
Bcl-2(R) 5 TCCTAAACCCTGCTTCCC 3
(2) gRT-PCR N4k %

il R
2x QuantiNova SYBR Green PCR Master Mix 10ul
Passive Reference Dye(50x) 0.4pul
Forward Primer(10puM) 0.4pul
Reverse Primer(10uM) 0.4pul
cDNA 1ul
JCHENE K To 20ul

TR RAESCI T F AR R EC A SRR, 18 )\ T e BN 19ul 1A &,
B Ja B LRI TulcDNA VR SIS 250 o SEIR 92016 58 B PCR A _EHEAT 436 S B
S N 2% A

94T 30s

94°C 58
50-60C  13s | 40-45cycles
720 10s
(3) I3HT4iR:
RAESE R KA CTH EEESLZE CTENT 0.5, FHZIA CT

12
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fB/NF 2), 48 CT E1H5 RQ FIAACT 18, HH RQ=2-AACT, 1MAACT=(CT
EE‘J_CT ng)igﬁéﬂ—(CT gnq_CT m%)x‘j‘lﬁﬁxéﬂo

2.2.4 HRBIERI

(1) HUH 24 FLAR, FBE7K BT 75 (AR F 78T 24 FLAR A, K 20 i Fl A
R S0 N B 5 P e a2 A 2, JSC B IR 4 i 2 2 0k 3] 60% A A BT AT

(2) PBS M4 1mL/AL, 2min/iX, 3 Ik, APz i R,

(3) WS PBS JGIIA 4% 2 W RERE ER, =iREE 20min;

(4) FIXHCH PBS PedifE 1mL/AL, Smin/iX, ¥ 3 IK;

(5) 1M 0.1% Triton X B4 HE IEALFE Smin;

(6) FHRHICHE PBS Y4l 1mL/fL, Smin/{R, ¥ 3 K

(7) IIN$ERTECLF Y 3% BSA =i 3} 41 30min;

(8) FEFLIN AR LT 1 —HT podocin, H4 24 FUBURN 24 /B /K (s &,
4°CHE B I 5

(9) I HEBUH 24 LB [EU—$t )5 B JCE PBS Yediffl ImL/AL, 5Smin/
W, Pe3 IR

(10) %8 1: 200 [FIELHI, ] 1%BSA ke —$T, b0 30-50uL/4L,, fE&HH
B E 30min (. ILJE D BRI EERE) |

(11> HTCHE PBS ¥4ifo 1mL/FL, Smin/IX, ¥E 3 K

(12) FFLIMA SOULDAPL =G5 & Smin, FVXKH PBS w4l 1mL/4L,
Smin/Ik, Pt 5 Ik

(13) B8, PRl IR, 8 SuL B ke o), R 3]
MTFEB A E, ERXAEHFIERT, AEASHE. ER PR R
WEHATREDE, B TR &SR,

(14D S R B 2O W B 34T BHE R AR, 75 Tmage I BPF3EAT 23t 4047

2.2.5 BMSCs-exo 12

Fraf i 2 70%-80%, PBS ¥t 3 5 fH 10% CH/MNBMA I e IR 4L, 4k
SRR IR 24h SRR AN B3

R T A0V

(OISR 3

13
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Q¥ LB E AR EOE N, 2000xg, 4°C, 10 min Fl.

QYO HAER EIEAL 2 B L H, 10000%g, 4 °C, 30 min FHXE L,
DA BREBCK I FEi.

@/MOE EE R EOE T, EREEY T, 4°C, 110000 g &L 70
min.

(5) LB b3, HBUAT 1xPBS HEJ5FIK 4°C, 110000 g, 70 min
Bl

(6) B L4t R f5 2B 3E, i 200ul A1) PBS i#H47 H &

(7) B 24 [P A A B BB 37 BV I B 0L Bl 432 J5 4447 T--80 °C.

2.2.6 BMSCs-exo &R R ENE

(1) B EE N 2mg/ml 8 A briES, A dd-H20 #%H# 1.5, 1.0, 0.75. 0.5,
0.25. 0.125. 0.025 IR BEERE BEREA T FE

(2) ARAEAFIIRE S AIFRAERE S BB, 7R AL BRI 50 EG 1 AIRD
Hl, IRATAERIE BN BCA TR, JFHE R /MRS,

(3) BL 96 LML, 20 5I%5 25uIBSA ARAERE S AR SN H .

(4) BALINAN 200pIBCA TAEW, FEFESE] .

(5) i, 37°CH¥E 30 min JGA A 2=

(6) 7 10min Z A F FH BEFR ORI HAE 562nm A& HIROGFE .

(7) R4 OD fEAF HARTE I Ze IR TH B A R R .

2.2.7 PKH67 T3t ta

(1) ARYEH U, SERCHI 5 0 TAEORK 2pl PKH67 BER . 200l #RE R
478WPBS I EP BN .  CGEOGIAE) 4% 100ul BMSC-Exos A EP
BN, IRAFE Smin.  OE%MEF)

(2) M\ 600ul 1% BSA(F 58 A 0.01g/ i FBS Iml) 2 1k & M, JiA
200uBMSCs-Exo $#2HUAF] @ LA 78 5], T 4°CHE 2h GEDE)
Ji 4°C12000xg B0 10min .

(3) B EP & {535 _FiE W B TTVE, 1] PBS % BMSC-Exos J5 # A\ #T ) EP &
W, SRR ERE.

Ja 8P IR 2.2.4

14
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