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HucMSC-ExiB T 1IETRPC67T S Ca> Akt
HICHPERFYEHES

TH XM e ET
(L3RR B 2 BRI R SO0 22, V578 B 7R 2 15 M B 27 T840 96 2, BT 2120003
SRR B ¥ TR IR, 00 230032; *h EAFFEOR R IREE BE R SRt 43 230000;
PR RRE R A A ARl S R, 2 230000)

EHES Z X G EARITAE R4 & BEAT AR v e B T8 18 I K3k CA% A 6(transient potential
canonical 6, TRPC6)#) EALA=Z) GE 1A BAR- 7 18] 707 T tm BeL IR 91 ‘*)&ﬁi(human umbilical cord mesenchy-
mal stem cell derived exosome, hucMSC-Ex)% TRPCO#9 B I=AE ) . 4H4R% %, 05 5 A M IE FRAE frJa 3R
7% %% (diabetic foot ulcer, DFU) % # 4 & 5 4 4 2022 + TRPC649 & A 1 /L, qQRT-PCRAF= Western blot5 5|
K| B, BB E AL R = M54 6 24 fn 7 & & @ (bovine serum albumin modified with advanced glycosyl-
ation end products, AGE-BSA)#)i# /= K R A K 4T 4 40 i, (dermal fibroblasts, DFs) ¥ TRPC6#) mRNA
Fo %€ R A L; 1@ 3L A ) FHRNA(small interfering RNA, siRNA)A=iE & 3% fi #3245 4 DFs#% ZXTRPC6
*F DFs Ca® M . 3IAFNRE @ 2t F AN F At ra. KA mILK IR AN hueMSC-Exad
DFso bR R & & fE /) 49% 7, M3 SD K R DFUAA!, An NhueMSC-ExT 7, HE % & ULE Ak 454, 3%
- hucMSC-Ex*f DFU#9:46 578 A . #t—Fi8id QRT-PCR. Western blot. 0% 5 K K. FizsasF
33EhucMSC-Ex* TRPCO#9 454 Al . 45 R .77, 48 fksm ) @ oF TRPCOE i & & /K-F 2 35 FHK, S0,
TRPC6, 9‘ T DFs Ca® Wi, 74| T HA M F 7 fie; AL TRPC6¥ 40 T DFs Ca® M i, 12 7 A4
FhHe. &L, hueMSC-Ex¥T Aid it L TRPCOAZA-F Ca?' WA FAL IS Fh ) B Ao

9&5215] HucMSC-Ex; ## /R €11l & 7 ; DFs; TRPC6; Ca™

HucMSC-Ex Mediates Ca** Influx and Promotes Diabetic Wound Healing
through Regulating TRPC6
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Abstract  This study aimed to investigate the changes and functions of TRPC6 (transient potential canonical
6) in diabetic wounds and the regulatory role of hueMSC-Ex (human umbilical cord mesenchymal stem cell derived
exosome) on TRPC6. Tissue immunofluorescence was used to detect the expression of TRPC6 in clinical patients
with DFU (diabetic foot ulcer). qRT-PCR and Western blot were used to detect the changes of TRPC6 mRNA and
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protein expression in rat DFs (dermal fibroblasts) after stimulation with AGE-BSA (bovine serum albumin modi-
fied with advanced glycosylation end products), respectively. Moreover, DFs were transfected with siRNA (small
interfering RNA) and overexpressed plasmid to investigate the effects of TRPC6 on the biological functions of DFs,
such as Ca*" influx, proliferation, and collagen secretion. Cellular immunofluorescence was used to detect the effect
of hucMSC-Ex on the ability of DFs to secrete collagen. A DFU model was constructed in SD rats, and hucMSC-
Ex was added to intervene, and the skin structure was observed by HE staining, to evaluate the therapeutic effect of
hucMSC-Ex on DFU. Furthermore, qRT-PCR, Western blot, cellular immunofluorescence, and immunohistochemi-
cal staining were used to detect the effect of hucMSC-Ex on TRPC6. The results showed that TRPC6 channel pro-
tein was significantly decreased in diabetic wounds. Knock-down of TRPC6 decreased Ca*" influx and impaired the
biological function of DFs. On the contrary, overexpression of TRPC6 enhanced Ca** influx and biological function
of DFs. In conclusion, hueMSC-Ex could regulate TRPC6-mediated Ca?* influx promote diabetic wound healing.

Keywords HucMSC-Ex; diabetic wound healing; DFs; TRPC6; Ca*"

B PRI S HE I RCRE IR B 42 e A R v [ 20307
RN EL) (1) E B 202, R PRI 2 5151577 (diabetic
foot ulcer, DFU)/Z W JRIw 5 /™ B A EZ —, Hk
JE 2 U A RB G BRSSO B A
I B YL AL T B, DFUMER MG T2 JE Y
A% AR S ) 55— R BRSP4
gt S N E N IR =P R RS IE LRI TN
U AR 2 A DA SANRHE B4 B — 58 9T AL, (HIH
AGEA UL EDFUR I &1, R, FIRIRZ= DFU
IR T R EA EER A S IR AL E -

W, A 2018 2 b BRAT BT
AR T, DATE] 78 52 41 g (mesenchymal stem cell,
MSC)yAAERANREYT H i SR TR, IS
T IR WFFRY, MSC R Z@ i 4l i 4 it
(extracellular vesicles, EVs), JEH & H 4 /M 1200 nm
17N P 41 3E 360 (small extracellular vesicles, sEVs)
RAEAE ™, AMUAMA (exosomes) A& SEVs ) —Fif 2 ZL AL
o5, VTS 5NN M RAE . RIS
FAEY) AR FATHIBARTIIAT SR, N5
5] 78 53 41 fo J& #1448 (human umbilical cord mes-
enchymal stem cell derived exosome, hucMSC-Ex)
AR R QT AE R, 12 S AL H] 5 H A ) miR-
134744y F4 2% 1, hucMSC-Exifi i Wnt4-B-catenin
T 5 I B PR A 38 B R L TR I AT A 12497 1 8
£ U3 TR PEAE A JE 1 hueM S C-Ex th i A i1l i
TE R, HI A T 5 H AN A LE B R B E ()
TR R AR A RN, B R AR B A K
DR 74 B — iR T T AL

Ca’ i IE 2/ T Ca’ i i 1) H Bk f4 , Ca™ iHIE

MG Ca¥ iz 5 7 A B E 2% AF R Rk Dh e
AERR T 5 Bl — M R IR NI,
- FHSNCa> NN, FREBOEIE, /-3 M A7
Ca> 78 B M 5T o 4530 N8 T8 G4 H e 14245
JHJE (voltage-gated calcium channels, VGCCs)~ BG4I
PR IEIE . A7 R4S (store operated calcium
channels, SOCCs)F# N 524 HL {7 (transient receptor po-
tential, TRP)ZE1®, Hr VGCCsFEEAELAL. L%
Mt tEgEf A Cat st e KA FRIA 2 Tl
Ca I8, TR, MR TRPASE 1 fik 2 S0 ] 22
2 R4(glucose transporter 4, GLUT4) I g8 S /M H 2123
X 0 AR P B ORI FH S, T A2 A4 BELAE FH 5 1 J
M5 i C i 7 6(transient potential canonical 6, TRPC6)7&
JES AL AT Ca®" N i B 2 ()3 E ™, TRPC6
WG Ca™ [N A A B IR G , 175 LT A s
st R O EA 0, BRI R A T,
Ca™ HIEN T Ca™ Iz M ANE 2 . DRI, A
FUARTT T BS993 61 1H - TRPC6 17424k LA & hucMSC-
Ex X TRPCO 42 1 FH AT B R0 0 i A AR
fENTDFUS LIS AL 187 1

1 MRER*E

L1 #H

1.1.1 e JR AR 73 B 35 77 K B L B R4 4 4 g
(dermal fibroblasts, DFs), AR ZH FifHH CL 28 2237 70 5
DFsi)7712:3F B HE L R(LH] 5 201410085659.1).
1.1.2 £23KA] 54175 (fetal bovine serum, FBS)
T B IFMKEHEE R A R AR, TR -HER
My AL AR EARA IR A 4 1iE A&
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BRI

1 (bovine serum albumin, BSA)I H #fi - Roche /A 7] ;
W U H B A 2R P DB i 16 2 1LY B 28 H (bovine
serum albumin modified with advanced glycosylation end
products, AGE-BSA) H 4 [§] Abcam A & ; o-MEMJY
HREFECEYEARAIR A A ; B-actinfiAk Il 5 3
Abclonal A &) ; PR Pl A aRehd Y Hif
Pt E 3 H Invitrogen A 7 5 ZR A5 GFRICHIFE PR
P H 3£ E SAB/ 7] ; Hochest333420 H 34 [E Sigma
N 1SR B [(HiScript I 1st Strand cDNA Syn-
thesis Kit(+gDNA)]. & Qe g B PCRAIA
A& FTAENNAF £ (Annexin V-FITC/PT). CCK-8
WIS TrizoliAFIIE B FE i MERE AL R IR
BRAT] ; TRPCOFI Collal 151 ) A LAY TR (1
VB BR A ) B 45 557 2GR Fura-2 AM.
Lipo8000™#% Jeik7ilil) 5 il 5 = RAEMHARF IR
/> ) RIPAZL#HE H 2 [E Thermo Fisher A ] .

1.2 5%

1.2.1 #mfe3sd~  DFsH10% FBS. 1%XUiH
a-MEMBE FRIEFEAT R IR, 24 25 L1k 320 90% I,
FRE AR, —f 7R, BT37°C. 5%
CO M EIR B FRAR T HE 7.

122 st KDFsLARALLS< 10 R T6 1L
B, 159718~24 h, {358 — RAMME A F170%~80%.
{8 FH4 uL Lipo8000™ 4% 4Lix(71|%% 44100 pmol siRNA, L

{4 F4 uL Lipo8000T™#5 4L 5 ngfiiki, Jo 75 #i, 48 hf
WA AT 5 85206 . sIRNA LUK B M6t B ) /2 971
W21,

1.2.3 ERNARIRZQRT-PCR#M  TrizoliH#EHL
AL RNA, 8 FH B A s SOk ) RNAJKR B, 5
HEAT W 3 55 A5 AN AT 1 3 300 BRI K RNARCE
T80 °CUKAEIRAT, BB URRL. Wi PIRgEH
S A5 SE I 28 O 78 B PCRIR I £ H /T mRNA E B4
W, LhB-actinfENNZ. BT R0 519075 IL3K2.
1.2.4 Western blot W #EAbHE48 h/i5 [JDFs, $2HU4H
ML EE T, FEIIREFLAR IR0 pLBE A FE &, 7E
PN S WL 2R [ T4 marker/s i, 48 10% () SDS-
PAGE/» B, SRJ57E 350 mATE T T, ¥ EA
%% #% 2| PVDFIE -, B j54% PVDFEIR HLLE 5% il
Wk h = A A2 he EEEA2 hEIA—$1(1:500
Fike), 154 °CHF B 1, 552K FHTBSTH 2 B Pk,
IIANHRPARIC T L 2P/ BB S IgG - Pi(1:10 0007
FE), ZIFFE 2 h; TBSTHEBESIK, B S min, ECLK
byt TR

1.2.5 CCK-8%%  MgAb#E )5 (1DFsef 2|96 LR
H(1x10°4N/4L), 6N EFL. FALHIIA100 uLt
MEREFREE, SR G B AL I 10 pL CCK-8iR 71 .
37 °C. 5% COAHMul: FRAEECIF B2 hig, FHBEARX
R R ASTE 450 nmi ARG B (DYE, oL EEAE

&1 NFHRNAFF
Table 1 Sequences of siRNA

K TRPC6 IE[H(5'—3") S I)(5'—3")
Rat TRPC6 Sense (5'—3") Antisense (5'—3")
siCtrl UUC UCC GAA CGU GUC ACG UTT ACG UGA CAC GUU CGG AGA ATT
siRNA1 GUC CAU UCA UGA AGU UCG UTT ACG AAC UUC AUG AAU GGA CTT
siRNA2 CGA UGC AAA UGA CAC UUU ATT UAA AGU GUC AUU UGC AUC GTT
siRNA3 GAC CAG CAU ACA UGU UUA ATT UUA AAC AUG UAU GCU GGU CTT
%2 qRT-PCR3|#IF%!
Table 2 Primer sequences for qRT-PCR
EIR/EZ S gl
Primer name Sequence
TRPC6-F GAC TCC CAG CCATCT CCCTT
TRPC6-R TAG GAG GCG CTC AGT TGT GA
rCollal-F CCG ATG GAT TCC AGT TCG AGT
rCollal-R GGG ACT TCT TGA GGT TGC CA
B-actin-F CAT ACT CCT GCT TGC TGATC

B-actin-R

CAC GAAACTACCTTCAACTCC
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5 20 PR B T L B, SRR A K

1.2.6 A4  Accutase(/N & EDTA ) EERE) T 14
DFs /5 T IPBSEEG A 2K, 300 xg. 4 °CE O
5 min. A 100 pL 1x S5& 800, BREIRS.
A5 uL Annexin V-FITCAHI5 pL PIFL I, B2
J& E iR BECIEE 10 min; W B 45 R 5 A FEA T
JUMANA00 pL 1% 25558l 151 )G P =04 X
RYAEIR 28

127 @wmiek sk AbEE I R4 I FH 4% % 5%
R T = L1 52 30 min, PR S5 A G % e (0% T
(Triton X-100)25 20 S A5 30 min, £8 PBST:I 5 5%
BSA T Z #4130 min. 4 °CHFE —Hr(1: 10058 )5
VIR, FIREEGIT E 26 P (130088 ), Yol =i
H Hoechst 33342, =i F 10 minf5 HPBSHEL:
BICH B T8 5 ToO6 R N T s .
128 ALEAERE  BAET RS S KR
BT HEM100% 95%-+ 85%. 75% K5t ;
P FIR T 3% H0.H, B 137 °CHiEH 20 min’K
TN VEYERE ; B E PR YRR BB IR ADUES
[110.01 mol/LFMKIR 2522 il b, TN 2858 Hh in #4
30 min# AT HRPUFEEE,; 5% BSALL1:200 EG A1
Fe—Pi, 4 CCHE LK, Veik/a LI E %t 4
(1:300%%5F%), Fi¥ & Hoechst 33342, i N4t o e i
KGN 55 3, ROt R NS

1.2.9 Ca? K4 K HCa* " 6 Fura-2 AM
FIFluo-4 AMASIIZAE N Ca® W5 o FELHIE A 90%
FA G, FIPBSE, MIA100 uLi)S pmol/L Fura-2 AM
87 Fluo-4 AM AR, 37 °CHEF-4H % & 30 minidf AT
PICREN SR . PBSHIA 3UK G T 37 CCESF-4H N
H 20 min. {§FH 2 D REBEAR ORI 2 58 o KT
Fura-2 AM, 73 RN 9340 nmAI380 nm, &5
BN 510 nm R HIZOGHRE, FF 15 340 nm/380 nmlf]
e LU R S A A ) Ca ¥R o 5T Fluo-4 AM,
T IINECA A 488 nm, R 520 nm F 5O
SRIZ . X T Fluo-4 AMiRERI - KT 37 °Ch
FEN I E 30 min, BATZOGERET R E . 37 °CTF
B AL AT 1 min, PBSYEIR S B AL E & T PBSH, T
I A A R SR FITCAHR I8 7E47 5 Y 5 5 6 A 43¢
it

1.2.10 HucMSC-Ex#2H (D 4°C. 100000 xg&L»
16 h, fill % 2 BRINBAR G A M3 . 4hucMSCs Kl
B FEIR 50%~T0%H , PBSHES 33 , f4 3 77 5k 5 46 s HH

F AN FBSHI 45 110% o-MEMSE 45 773k . 4k
SREEFE A8 h, WEANEET 7R G . @ HucMSCs_Fig4r
WZEid4 °Cy 300 xgF12 000 *xgZ5.0210 minAz10 000 xg
23030 min/5 LFRGIMIEL S . (B 100 kDaf g 50
4°C, 2000 xgB5Lr30 minkf FIHHEHTIE YR Si. @
IRARE T4, 4 °CL 100 000 xg 50370 min,
A R AR n] LA E ETiE B AhucMSC-Ex. B H
PBSIEVEIIX, 4 °C. 100 000 xgi5.0»70 min, 32 Eif.
® IINIE 4T 1PBS i EhucMSC-Ex.

1.2.11 HucMSC-Ex%% (O HucMSC-Ex/E %5 LA
Je SE R U0 SR I S FL - 2 AUBR (transmission
electron microscopy, TEM)XI hucMSC-Ex[#]JEZ5 Al
KANFHATRAE 3T @ HucMSC-Ex ) Zeta H A7
ol - fd FH Zetaview 44 K BURLIE 5 43 #7 4% (nanopar-
ticle tracking analyzer, NTA)KAE I hucMSC-Ex[¥]
ZetaHi il . B HucMSC-Ex#H5 7V HE A brid £
— Pt S H B L5 CD9(1:500). CD81(1:500)
HSP70(1:500). Calnexin(1:500).

12.12 T2DMARADFUA#ER ¢4z SHEARE
AL HT A CL 28 R Th 5T () T2DMOK B 7 9% Y, 4y
HDFUREAL . (O [a) 3 455 B 3 1R 0% R 973 5% R Js 0 5
10%7K & A B BT BRI . @ fi F B BALR B &
LB BRI TR MEEA R (B 4220 mm). G
EHE VIR AR KK, MEER2 em B EE A
. @ ¥ DFUK R 2B 441 : PBSXFHIEZH (200 pL)-.
hucMSC-Ex#1(2 mg hueMSC-Exi& 200 uL PBSH).
% Ex L (Bx-free supernatant medium, Ex-free CM)
ZH(200 pL) NSl Bl 21 24 20 i SR U5 1) Ex(human
embryonic lung fibroblast-Ex, HFL1-Ex)4l (2 mg
HFL1-ExJ& 200 uL PBSH). B & 20 0 2% 5 05
HSHARTT . © & 2~3 KM E A AR, Tt
P T B R AL B T 20 2353047 HE G (1, WS IF %2
TR G ST 4B

1213 fmagikxe OKAED Tz
K AEEY) R TE6S CCHUFRMLE | his ks E T —
15 min, E2IK, 100%. 95%-. 85%. 75%;ilikE
HH%2 min, J5 B T XZEKH2 mine @ KGN IR MERE:
PIA R T 3% H,0,71F37 °CiF & 20 min, G #EE
Pl V12 10.01 mol/LIMEIR B2, T 7558
HINFA30 min, A EIEHESR . @ MLE 2 RBHE, A
TLEERE A AR/, TEALZE B350 5% BSA
FIF 30 mine & —HL1:100%%E, 4 °CiFE LK,
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SRJG AL PBSHEIR 31k © AR L 2EPT % /5
P (1:300% 85 ) T 37 °CHF & 30 min, PBSTEsk. @
WMSABCH, 37 °C'F, d2 & H ¥ & 30 min. ® JN
ADABR A, 24T 2 N MR it
L D) R S B B TR K, R T . ©
WA Z R E 44 1 min, F/KAHE 15 min. 1)
Fr B T75% 85%- 95%- 100%3F #1542 min, Fi
BT HZEF 30 mine ZEVIA BRI 1R TR R g
JIIESE 8/

1.2.14 SitFadr  SRiemer mE3K, i
GraphPad Prism# 4 (7.0/ )47 e it-22 50 #r, 2t
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VAT 358 451 2 (mean+SEM) R . ti 56
PHALIRISE I B AL, 7 22 o0 M L+ =41 S DA _E 41 1]
ERGI R . P<0.058 A BB R Lo
*P<0.05, **P<0.01, ***P<0.001.

2 H#HR
2.1 TRPC6EEZHKTEHERRFUEHEE
BEAE

Y, BAE MINIE PR DFU R B2 ok 4 23 ik AT
PHER G T, 45 5 7R TRPCOLE Bl i Hh () ik
=AM ZHR (E1A). 3t—0H, R4

Wound

7100 um 100 pm 100 um

3#

Wound edge

100 s

Wound

100 pum 100 pm 7 100 pm

4#

Wound edge

COPO0 7100 um

©

TRPC6

B-actin

Ar BV Tk AR PRI R 15 18 R AL 2L P TRPCO R 1A 15 4L; B: qRT-PCRAZ M| AGE-BSA 4L DFs 48 hJ5 TRPCOFR 1L IL; C:
Western blot4iiEAGE-BSAZLFDFs 48 h/S TRPC6FR LB L. **+*P<0.001.

A: immunofluorescent staining for the expression of TRPC6 in skin tissues of four diabetic foot ulcer patients; B: qRT-PCR showed the expression
levels of TRPC6 in DFs treated with AGE-BSA for 48 h; C: Western blot analysis showed the levels of TRPC6 in DFs treated with AGE-BSA for 48 h.

*#4P<0.001.

El1l TRPC6EEEH/KFEMERRIE T EERIK
Fig.1 TRPC6 was significantly diminished in diabetic wounds
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K FH AGE-BS AR DFs KA UL i fR PR 78 %o 5z k441 g
PHATER « gQRT-PCRZ T 7R, fEAGE-BSARIIH S,
TRPC6 mRNA/KF-12. 2 T [% (P<0.001, ¥ 1B). West-
ern blot4h Bt i /R /E AGE-BSA R4 5, TRPC64E 7K
T FEE(E1C), X SmRNAZK T AL A — 2.
2.2 BB TRPCG 55DFs Ca* 7k 2, HH| EH 4 49
FINEE

TRPC6IH T8 £ [ LM PR B T ik BRI, I
VAR HANE 2 . O~ T i€ TRPC6IEIE X DFs
IFERL, BATE A sIRNA F BOW TRPCOEAT ik . T

g, it Western blot3&iE 7 34N/ INFH A B 2501,
R I3/~ siRNAs)T 41 # g FE (K TRPCO ) R IA &, H.
siRNA F Bt 2(siRNA2) I K f i (K 2A) . AL, 38
AIEHE T SIRNA2HH T JG 221 SE 0 50 0E . TRPCOAZE A
S A Ca® SR FAS IS B 1, AT Ca®
PWNIRET Fura-2 AMATIUZH A Y Ca> 7K, W 9E 45

KW TRPCO 8 f5 Ca® PR IRTS, ML Ca? 7KF 3 &
K (P<0.000 1)(KI2B). 8 i A5 41 i 48 5 g 71 DA
FUATKFE, RILEK TRPC6J5 , DFsIF¥EFEHE 1195
55 (P<0.000 1)(FE2C), 140 i B4 in (P<0.001)

(A) (B) |
siCtrl siTRPC6
404
FITC- > 80 _RREE
N > ) Z
-Cé\ -Q-év I<$Y' '§Y* 2 304 subset gé 60
R g S24% 1 g2
O 204 S 240
TRPC6 | L S — — | §E
10] £ £ 20
o =
. =
Bractin | sl GRS W G | . £,
0 104 10° 10° 107 0 100 10° 10° 10° Ob do
FL1-A:FITC-A FL1-A:FITC-A ES &Qg
&
©) (D)
. siCtrl siTRPC6
37 - siCul -
—= siTRPC6 Q1-UL (0.93%) QI-UR (2.83%) Q1-UL (1.67%) Q1-UR (13.63%) 20 .
Hkok s 5
-3 = s
24 skl =] 2 ] ok 2
S £ - o ll IR
== == 2
sfeskeoskok =
i E ENE 23
sesfeskok s v 3
1 28%) QI-LR (1.96%) © JQI-LL (80.24%) QI-LR (4.46%)
0 ] T ’ 010 io° 0 to+ 10s toe
Annexin-V FITC-A Annexin-V FITC-A
Time /d
(E) (F)
1.5 siCtrl siTRPC6
©
>
2 kokkok -
=9
< 104 <
~ a
g -
—- 5)
TRNUSE é%"
S o
8 o 100 pm
0-

D J
o O
® &

<

A: Western blot# Jl|siRNA#E J¢DFs 48 hJ/5 TRPC6) % ik 1% #; B: Fluo-4 AMYAT 3 2 g A3 4Gl ¢ )it 58 ;. C: CCK-84 MDFs4H il 4% YL TRPC6
SiRNA 48 hJi 40 5 1% 0 ; D: 7 N I ARAS I DFs 4 i 4 4 TRPC6 siRNA 48 h/i (RI4H AR I T 15500 B: qRT-PCRASINIHY J12 57 2 (1 2255 7K1 F:

20 A G 2 e RN T s S R A R E K » #%%P<0.001, **#*P<0.000 1.

A: Western blot analysis of TRPC6 in DFs when transfected with siRNA of TRPC6 for 48 h; B: Fluo-4 AM flow cytometry was used to detect fluores-
cence intensity; C: CCK-8 assay showed proliferation of DFs treated with siTRPC6 for 48 h; D: Annexin V/PI staining of DFs treated with siTRPC6 for
48 h; E: qRT-PCR analysis of the expression levels of collagen I; F: immunofluorescence analysis showed the level of collagen I of DFs. ***P<0.001,

*xx%P<0.000 1.

B2 BURTRPCOR35DFs Ca*' 7K, HIHI HE 4 Ihae
Fig.2 Knock-down of TRPC6 decreased Ca*" influx and impaired the biological function of DFs
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(K2D). FLik, X DEsHF 5t 70 WAL i 712 5 (extra-
cellular matrix, ECM)HIfg /737 A5, FRATTR IR, fik
% TRPC6J& DFsH i J5i 8 [ ) s =2 A (I 2E A0
2F), Ut B TRPCOZKF (1) FEAK I 55 T DF st 7 14 43 il
iz JiR 2 L A= AZEECMIFT g 1(P<0.000 1),
2.3 T FRIATRPC6IEIDFs Ca® 7k, (R HA
YIFIhEE

N T BB IF TRPCOAE DFsH IE F, oAl
WX TRPCO1AT | i FKak b BE . My TRPC6IS K
IEJFRL, H TRPC6It 3R 1A Fi ki % 4 DFs, B Jcidid
qRT-PCRG M AIFE T TRPC 63 2 32 5 ki A 5 i 1)
B JURI It 318 TRPCOHIR (P<0.001)(E 3A).
K, % Fura-2 AMGE i 40 i 8 45 4 FLARCRS: W 2% ¢
il 5 G RE, 45 RN R IE TRPC63E N T DFs
P Ca® 7K1 (P<0.01)(E13B). CCK-8 S5 o il 4 ity
WBERE T, 5 R KN ILKIL TRPC6J5 DFs I FE g
F14E % (P<0.001) (K 3C). #E—FW AR, %
15 TRPC6J5 DFsH it Jif 25 1 i 2R3k 7K ~F- 7t & (K1 3D

FEI3ZE).
2.4 HucMSC-Ex{g i#t &= #% 3 1% NDFsIf) gE 0 5E
RimGIEAE

N T BAIE hueMSC-Ex IE F , FRATTR FH e B8 1k
B 22 B T B 00 4 B H hueMSC-Ex . TEMAT
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(D) Vector TRPC6 (E)

Collagen I/Hoechst

Collagen I

100 pm

B-actin

A: qRT-PCREGIFDFs# Y« TRPC6 1k 3235 JFU R f5 I TRPC6 321 /K15 B: 5 2515 e Fura-2 AMEZH M G S ALASAS U 28 GG 6 25 1 A 17 105
C: CCK-8F& I DFs4H i % Ye TRPC6iT F 35 T ka8 h/ig B35 L, D: 20 i G2 98 YA AL i JR 25 1 9% Y658 % 5 E: Western blot# 17 i 5L 2R

kK. #*¥P<0.01, ***P<0.001.

A: gRT-PCR analysis of the expression levels of TRPC6 in DFs transfected with overexpression plasmid of TRPC6; B: cytosolic Ca®" levels in DFs was

detected by Fura-2 AM; C: CCK-8 assay showed proliferation of DFs treated with overexpression plasmid of TRPC6 for 48 h; D: immunofluorescence
analysis showed the level of collagen I of DFs; E: Western blot analysis of collagen I in DFs. **P<0.01, ***P<0.001.

B3 dFRIETRPCOIEDFEs Ca® 7K F, (R H A MIF IhaE
Fig.3 TRPCG6 overexpress enhanced Ca*" influx and biological function of DFs
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AT AR Il hueMSC-ExHE 45 K/ B: Western bloth JilhueMSC-ExBH P4 Al VEARE AE b ic 2 11 R IA B, C: GRBPRLIE 15 3 BT SOk
hucMSC-Ex[f)ZetaHA7; D: 41 6% 5 A Ml hueMSC-Ex b FDF s f5 (TR J5 28 11 5 Y6 5% ; E: B RZEZA0) T HE S .
A: transmission electron microscopy analysis of hucMSC-Ex; B: Western blot analysis of positive and negative characteristic markers expression of the
hucMSC-Ex; C: the Zeta potential of hueMSC-Ex was determined by nanoparticle tracking analysis; D: cellular immunofluorescence detected the fluo-
rescence intensity of type I collagen in DFs after hueMSC-Ex treatment; E: HE staining in skin tissue sections.
El4 HucMSC-Ex{B#SHEHE TDFsIREFFER A E A&
Fig.4 HucMSC-Ex promotes DFs function in high-glucose environments and diabetic wound healing
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(D) 100 mg/L BSA 100 mg/L AGE-BSA

TRPC6/DIL/Hoechst

20 pm

(E)

HucMSC-Ex Ex-free CM HFL1-Ex

TRPC6

A: qQRT-PCRA M hucMSC-Ex 4t B DFs Ji5 [) TRPC63% 1 1% 15; B: Western blot# MllhucMSC-Ex AL FlDFs i [RITRPC6Z% 12 1% il ; C:4% B T 9 W 45 5t
Fura-2 AMAG#ihucMSC-Exf DFs/its P41 25 1< S 525 D: O IE IR BB S TRPCOMDIL I E fi2 A K hueMSC-Ex 4L B A TRPC6 R I 1
s Be G AL G E A MU PRI K B QYT TRPCO IR IA L. #P<0.05, **P<0.01, ***P<0.001.
A: qRT-PCR showing the expression levels of TRPC6 in DFs treated with hueMSC-Ex; B: Western blot analysis of TRPC6 expression in DFs treated
with hucMSC-Ex; C: the effect of hueMSC-Ex on cytosolic Ca®* levels in DFs was detected by Fura-2 AM; D: laser confocal microscopy analyses
TRPC6 and DIL co-localisation and TRPC6 expression after hucMSC-Ex treatment; E: immunohistochemical staining evaluated the expression of
TRPC6 in diabetic rats’ skin. *P<0.05, **P<0.01, ***P<0.001.
El5 HucMSC-Exi@id EETRPCOFRIAN FCa™ IR H RS HEFE TDFsIIRE
Fig.5 HucMSC-Ex mediates Ca** influx and promotes DFs function in high-glucose environments

through up-regulating TRPC6 expression
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