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LR YRR R AL T BELIBT L 22 e B I 2T 4R i K A
RE— B T s, ot W, DN 2
— PP RAE TSN , B W 40 B3R 1 W2 DN & L
il SR ST 3R] 7E DN b E AR i
KA 1 ) WUBCET A 40 M ) e Ak, B2 — LA
214 21 9 %% 4k ( macrophage-to-myofibroblast transfor-
mation, MMT) , #E 1 5| & B WELF 44k, T DN Hhiry
FILBCET 4 40 i 509% S VR 5 8 (0 g4 i 4%
1M, MMT 7£ DN "5 35 2 nff 5| A& 1%, H w4
B, AR W 5 i i, AR S Hh AT 2
A AN AR G0, 5 2 2% 200 M ) 52 A% B 1R
B TR, W5 R, Nk bR 40
UGS IAMA ] LI DN SR 4efbi kA, S A0t
FE R RIS B/ INBR P R 40 AL s 1 A1 0
A, BERE PG 28 L4 I, 2R 1T 51 % R 41 44
I IS IR T AN MAMA 1K MMT 5 DN 1 4
fRHK ok . 75 DN H B /N AR 46 400 o R AR
R T AU 7K P e oo AR - HC A 0 R e A 5
B IZWT SR R B RRE R NE N B R AR
(human renal tubular epithelial cells, HK2 ) f= 4 f9 4
WAMARBE S LA K i 412 (7 5 1gs 240 6 1] JUL B 24 240 a2
1k, DN 21 Ak g HLIAIE 58 B2 B (4 JEL B, DT A
DN B3R YT B B A Sl

1 #MeEFZE

1.1 KFEMEF A HK2 g0 kk i & e 047
(CLRBERI R ) S THP-1 41k b 0 [ S 2042
(CEBBERLIR ) BN IR 4R Mg (&K Wisent 22
Al T - BERE R DL D- A A MINI67-1KT
([ Sigma A H]) |, R HEH BCA 8 H W E 7]
B EERERREYHAARAE) , TCHMBE M
(£ [E System Biosciences 23 A ) , ELISA i) & ( I
16 Excell Bio A F]) , J% sk & A1 qRT-PCR 1271
& (HEEMERE A ) 51 ( B T A H]) , CD63
Puik ( ¥ Bioscience 23 ), TSG101 $T {4 ( 3€
Abcam 23 H] ), TRIzol 351 ( 3£ [F Life Technology 7y
F]) ,FITC Mouse Anti-CD206 #1 IgG1 Isotype Control
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(% BD /A H]) , PE Rabbit Anti-iNOS #il IgG Isotype
Control (AL ZR A W] ) , bt CD206 , bt a-F
L3N H (a-smooth muscle actin, a-SMA) fHi
Col-1V =T FN it TGF-B1 ETIR L NN K i [B-action
TR BRI E AL AR IC AP R 1eG (R
W =&/ A]) |, Calnexin HLAAK  A2PT Smad3 FIHHT p-
Smad3 Hiik (& E CST A H]) , ECL 3 k2% & Otk
& ( 2 [E Thermo Scientific NF]) o

1.2 FHik

1.2.1 #FIR AFieg %z srasrk O HK2 408tk
FHTCAM WA FBS $5 5%, 8 40 Ml @il & 38 70% ~
80% , B JCIML i 5 97 FL Ak 4L 15 5% 24 h R 2E1k,
HK2 43 M IEH 4 (5.5 mmol/L) FlE##4H (30 mmol/
L), 455% 48 h, o BICEWI A 1B W, 350 Ak BT
(EDAMIMA ) | DL PBS BB, - 80 C-7F; @ %
PAFH MR T B SR AR R, Tt 1R U480l 25 L 17
Yu 1 ~2 min,PBS )& MPERE T, BEILEE ; B H 3K
PR IR DI ARG B C FI PKH67 J5 U B
L, 152 PKH67 FRic /M A, in A PBS &, kY 4
CHRAE, AT IRE5,

1.2.2 #hkERE O bRicsMNMAS THP-1 B
WA AL 35 24 b K A R TR BRSSP A
oG R FE B R LK THP-1 1 I 40 it E 75 75 1k
AN ;@) K SN THP-1 g 20 f 3 F£L
Wb, 4% 2 B B EE [ 2 10 min, PBS ¥, 5% Y 1L
THE 2 h, 20 WA BT CD206 BT a-SMA  HT Col-
IV HL FN —$Hi(1 : 200) ,4 CHFHE A, PBS 33 K
J& A FITC PE FRICHI —H1 (1 : 200) IR H 2
h, DAPI L4 fiut% , 3 R 5 RAEEIL,

1.2.3 AX@mieR 24 THP-1 W54 i BURE
A ,4 °CF 1000 t/min &0 5 min, 57 IR
J& PBS H &, A SZ AR BHWr T4, % I E 20 min
Jalk# ., 4 °CF 1000 r/min &> 10 min, Jil PBS &
B9 AR A 1gG  FITC-CD206 , PE-iNOS, = i
WFE 30 min, HOGVEEE O, FF LB R RINA
PBS &, Ji AR

1.2.4 Western blot £33 )5 AR & vk 54
il BRI (1, SR A BCA IR & I e 3 R
W FAE 2 BE e A Uk HE e B AR 4 5 3t
F12 h, 3t a-SMA HT CD206 Hi iNOS HT Col-1V Hi
FN 3T TGF-B1 . #T Smad3 . ¥T p-Smad3 —PLiF F i
R, TBST YRR, i ABRAR L S AL Wy B b i i — e, 08
A 45 min, ViR, ECL W 8, B B2 2 5, DL B-
actin NS IR A AR E,

1.2.5 =tk 22 PCR ¥ THP-1 B W44y
RZS AL IE R I AR SR S 2L R v A A 1
21 WCAE AL PR S 200, TRIzol , = 58 FH g . S P
PEECAN AL B RNA AR PR A & B AE VLK RNA Jx
st ¢cDNA, SYBR Green B EAT SN, K&l TGF-
B1.IL-6.1L-10 /Y mRNA ik, FI¥FFI W E 1,
SR 27 2R A M AR ik i

&1 575
FENARE L5 (5'-3) THEG 1953
TGF-Bl  CCCTGGACACCAACTATTGC — GCAGAAGTTGGCATGGTAGC
1L-6 CGGGAACGAAAGAGAAGCTC  ACAACAACAATCTGAGGTGC
IL-10 GCTGTCATCGATTTCTTCCC TCAAACTCACTCATGGCTTIGT

B-actin GCGAGAAGATGACCCAGATC GGATAGCACAGCCTGGATAG

1.2.6 ELISA %% WUEAS & AR LIEWR,
FH R G A AR it 6 R D A I RO B K A
e F g WD TGF-B1 \IL-6 IL-10 ¥

1.3 St SR SPSS 16. 0 #1755 4047
GERULw £s Fon, SABUREIEATHBCR R E
J7 254530, LSD-¢ K 35 41 W) 22 5 & M, DL P <0.05
MESAEIFE X,

2 FR

2.1 HK2 RFEBMEERE  MIEF P =l
HK2 035 5% L IE W h S 8 0y 2830 7R B T
g, AT WLRUZ AR EEF , B B AR 506 T 30 ~ 100
nm Z ], K545 2 FE 0 i EE ERCR H Western blot i
Fraer i, &5 348 78 A WA 19 A5 3 E CDe3 il
TSG101 £ % PR R, 1 TN 2 F AR 8 1 Cal-
nexin HIA WLAGTR , 2 B BT R I 40 s 4 20 1 45 5
WA,

A IEHREAL bR
1 2 3 4
B TSG101
CD63
Calnexin

E1 SMEBEETESREREEANRIE
ASMBIRZBERR A A e x 20 000 ; B M AHR B 2R 1Y R 5
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2.2 THP-1 EEEM S5 infEiEiEss O DAPI
YetZ , PKHOT pric Fh A, FH O 3 5 45 W 3 e W
£ THP-1 B MEZH L2 543 PKHOT M4kt
ik GRS A AR R 6% B THP-1 B 48 i oy 77
W WK 2, @ i3 Western blot 46  4H Jifd o-SMA
R IE, 15 45 4 A0 WA I B AR i Bk B 40
me/ L J5c AR 18] 4 96 h, WK 3. @ 3@ it i =2
HIAAE I INOS F1 CD206 , 45 7~ fe il AN Is A il 34/

DAPI PKH67

THP-1 FWEAN 234346k M1 AT M2 B, 5503 48
h FA, 3 24 b A M 7RSI 40 A G 051 B O o
55038 84 h oA, M3 96 h i M2 RIS W20 i L 4]
DB S, THP-1 558 441 22 v b 7 0 R 0 38 24
h DI M1 B E BEZR A A 3, 008096 h DL M2 AU E I
M h T, WE 4, @ Western blot 5 7~ A [w) 5l i it
8]~ iNOS 1 CD206 fEE &k, WK 5,

Merge
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B-actin
5 NG-EXORI# 1] (h) HG-EXOH LI 7] (h)
0 7 9 120 0 72 96 120
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0.6 r CING-EXO 0.6 CING-EXO
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= =
ESIW) / EHoot /
: . e /
: / : /
= 0.0 // = 0.0 //
’ 50 ' 0 72 120
W (mg/L) I 1] (h)

B3 Sl iR e s R A A A
NG-EXO; IE# SNSRI ; HG-EXO ; @A MBI 525 LA . * P <0. 0555 NG-EXO 4 164 *P <0. 05
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ISO-FITC IS T (h)
E 4 iNOS PHEHREE 5 b CD206 FHE LR E 43 bk BE & S b A ol 335 B 4K T 2503
512 h % " P <0.05;55 84 h ZH L% . *P <0.05
CHl 12h41 24041 48 W4 72 b1 96 W4 120 bl 132h  Dlot ZEAR TR HEAL THP-1 B LI a-SMA
CD206 Col-IV I FN A S B EWN(F =1 340. 34, P
iNOS <0.05;F =173.81, P<0.05;F =303.14, P<0.05) ,,
p-actin _ _ WLIE9, B qRT-PCR Z5 5 B/R : SIEHAAH L, Bb
oo 21 THP-1 F W20 TGF-B1 IL-10 B mRNA k7K
0T o SEHIHH R 1 (F =582.39,P <0.05; F =463. 48 , P
5 041 ) % % <0.05;F =333.45, P <0.05) ,1L-6 ) mRNA ik
¥ o3p / % % % o - ASER R F 8 (P <0.05) . @ ELISA %5 5 5%
= 0 g g g g g g SER M L, SR AL THP-1 W 40 L i
H0n % % % % % % TGF-B1 . IL-10 73 Wl 2 b 38 (F =361.71,P <

CH

12

24

48

72

96

120

132

I i) (h)
B 5 iNOS.CD206 & B RiAEME MR L

S22 (C4) WAL * P <0.05; 5 48 h ZH L4 . P <0.05; 5
72 h A HH .4 P <0.05

2.3 THP-1 EMEHRE L SN b 3 BUE B9 43 i Th B
BE ol HIEE PR SMBR (EXO-NG ) Fl s i 4l
HMNIMA (EXO-HG ) il 3% THP-1 E Wi, O ¥t
HREERY R, 5SIEFA(C ) Mk, mEd
THP-1 ELWE 40 s CD206 F11 a-SMA | Col-1V (FN 5%
IR ST B E R, ULIEl 6 ~ 8, (@ Western

0.05;F =50.69, P <0.05) i 1L-6 43 2 I B &
TiE(F=49.33, P<0.05), WK 10,

2.4 THP-1 EREEAEIMMEFIHEEEEQN
FRiE  Western blot 45 W on, 51E# 4HAH [i[ﬁ,l—%ﬂ%
2 THP-1 E W40l TGF-B1 .p-Smad3 & ¢35 1
WIFE (F =994.23, P <0.05; F =259.96, P <
0.05), W11,

3 g

LR 2T 445 40 f . 2T 4 40 o 1 67 928 20 B 25 A
5 DN #y k& g2 UIAH ¢ , AR A S i T 8k 47 ¢
LR RN B R B PR O A I A i
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DAPI CD206
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Cc4l

a-SMA Merge

B 6 CD206 F1 a-SMA HFKiE %400

DAPI CD206

Exo-HG#1

Exo-NG#4

CH

Col-1V Merge

E7 CD206 1 Col-IV %% x400

MR B e 1) 3 (R RRAE | 5 i A 38 5 46 495 7™ o
JEADE , ZEAE B Z 30 B IE IS B WA i 2250 2 Ff
AN S Y . 28 L0 (ML) FIEE BEPESETE (M2)
M1 BIFERET TL-1 TL-6 FIl TNF-ou, 85 A N A A A A
FH i M2 BRI ROKE SRR 1 | H 85032 R R IL-10, 2
AHRINAE, MOk HoR, 1E B ELF
YAl 1t 7 o P B 0 M2 7R 4 i v
M1 B, SERTAmrss R, mBERR T T HK2 SRR
FR NI BE 7 5300 15 b g 40 i, 5 41k o ML

T RS | K RAE R T RO, iS5, b
A e B A U A 0] R ) B S G, THP-1 5 W 446
CD206 HIFEF IR R AL B HHT i . CD206 HIH #2
[ 3Z K ( mannose receptor, MR ) J2& 15 & 7] {5 A9 M2 %Y
FLEAN bR AW, 425 THP-1 I 200 Jif 7 1 A 20
AT EIVE R TR A o M2 B E W4 L, M2 A
LW 20 B 35 W0 g (2 2T AR A B, 7 B I 1Y 21 44k v
RIEZETEAEA, H M2 B A S S
S A AL A
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Exo-NG#1

C4H
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E8 CD206 1 FN #£3&iX  x400

1 2 3

a-SMA

Col-IV

FN

B-actin

1.0 r Jo-SMA/B-actin
Col-IV/B-actin
| N FN/B-actin it

*#

..

7\
1 2 3

7N\

B9 SHEIMBEREXT o-SMA ,Col-IV FN E B &R iLZHI 220
1225 FAL;2  IE RSN AT ZE 5 3 S W AN I A T AL 5 28
HZH AL * P <0. 05 ; 5 T # AN AR B04H LA . * P <0. 05

BfF 512 2 S I 240 3 2o o UL A 2 4
PR AT 5 | % B R R e Al i A IR o) R
W MM ()% A0 A0 it [ Bsf 3k M2 250 1 g 4 G ) A
ICHEH CD206 , 7 M2 AU Wi 4 it & & A e Ak iy
ML, IR M2 B E AR R AT
Ti) JLRSCET 24 240 9 5 A o WILICET 24 20 o — i 22

A -

6 —JTGF-pl
IL-10
IL-6

mRNAA XS Fik &

§ *i#

1 2 3

600 1 TGF-B1

| A IL-10 o
XY IL-6 l—"‘—|

~ 400k

E _
£, 360 ‘
[T

151

10f
sk
0

1 2

\i
% *#
3
E 10 SHESMBERIEX TGF-B1.IL-10 IL-6 FiX IS0
A:qRT-PCR;B:ELISA;1 S Y2 IEH AN A 4 ;3. 5

BESNBARIAE S A LA P <0.05; 5 1F % BEM W A 3 3%
AP <0.05

TR S T4 | 2 2H 2T A Ak 5o b e AR e A
AN B (ECM) /9 32 2R IR 40 M, BT RX a-
SMA , 73 WM EEJF R 1 ( Col-1) F1 FN % ECM {2 37E4H 21
YL «-SMA T Z A B EFGifbhr sy, 78
DN 19 JUE2F 4tk i B 25 1 381 Col-IV 1
FN DU JL B £F 2k 240 i 43 10 14 28 B 40 i A0 3
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p-Smad3
Smad3
TGF-B1
B-actin
1.0r [ TGF-B1/B-actin e
p-Smad3/Smad3
0.8F

0.6

041

AR Rk

02

0.0
1 2 3

11 &AM TGF-l/Smad3 ESEREARETH

1225 AL ;2 - TE 5B SN I ZE 2 53 . v e S D A 33
AN 525 HALELES . * P <0. 055 5 1E & M SN (A 4 b .7 P
<0.05

ZFFE R, 28 =i AN A E S Rt M2 B
FLWE 20 0, H a-SMA  Col-TV FIFN 25 [ 3% 35 i 35 18
JESE T MMT B &4 o 3 SMIMA T /RS MMT
55 DN [RI B HX 2L, 4 J5 SE0F 58 DN 1 2 4 iy BH Do 4
ESSUE AN S

A AR 58 % B 5 T AN I AR FE DN i &
MMT A EARBLE] G A T F e 20 e 4 A i
FK UL 4E 40 T TGF-B1/Smad3 1 %8 1 By
ik, TGF-B1 &L LEALEI 1 AKX I8 45 B 7, /& DN
B EAF YA B SR T g BEgE T R, b
SR 5 W 2 e = A ) /N AR T A B O 2T 2 R 1
e HAHLHI T BE S TGF-B1/Smad3 3l fAH5C ., Smad3
S TGF-B1 15 5 & 01 F iF 18 % 2 —, TGF-B1/
Smad3 i 12 2% s 4 A/ 5 %) 7 A DR R AR
fLF iy KR I 5 ) LR £ 4 40 i 5% Ak
J5 1 B A M 3R 3k K &R TGF-B1, H p-Smad3/
Smad3 i R IA W R T, $&75 DN H MMT 1Y
KAETTBES TGF-B1/Smad3 i B HIE A ¢ Rl
TZSLRGR I T  S A PR 8 4, 45 R SR TL-10
ST IL-6 FEAK, 1L-10 PR R IR HRIR
PMURLIEE LR AVER, M 1L-6 D) J2 28 i 4 41 58 [X
T, Fo o W i 8 0 R R 51 R SRR A0 VR ) 3
LM EgE Y R TGF-B1 {5 5 A (LAl 1 E B i

LRk, I ELREI A 400 f) 5 AE 1M A 45X B O ) 8 7
({5
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Exosomes from high glucose-treated renal tubular epithelial cells induce

macrophage-to-myofibroblast transformation
Wang Dong"**, Wu Yonggui', Qi Xiangming'
(' Dept of Nephropathy, The First Affiliated Hospital, Anhui Medical University, Hefei 230022 ;
*Dept of Nephropathy, Hubei Suizhou Center Hospital , Suizhou 441300)

Abstract Objective To investigate the role and mechanism of macrophage-to-myofibroblast transition ( MMT) in-
duced by exosomes from high glucose-treated renal tubular epithelial cells. Methods Human renal tubular epithe-
lial cells (HK2) were divided into glucose control group (5.5 mmol/L D-glucose) and high glucose group (30.0
mmol/L. D-glucose) and cultured for 48 hours. The supernatant was collected by ultracentrifugation and identified
by transmission electron microscopy and Western blot. PKH67 labelled exosomes were used to stimulate THP-1
macrophages. Laser scanning confocal microscopy was used to observe the phagocytosis process. The expression of
inducible nitric oxide synthase (iNOS) , a-SMA and CD206 was detected by flow cytometry and Western blot to de-
termine the best concentration and time point. Laser scanning confocal microscopy was used to detect the fluores-
cence co-expression of rabbit polyclonal to mannose receptor ( CD206) , a-smooth muscle actin (a-SMA) , collage
type-IV (Col-IV) and fibronectin (FN). The expression of tumor growth factor-beta 1 ( TGF-B1), interleukin
(IL)-6,IL-10 was separately detected by real-time quantitative PCR ( qRT-PCR) and enzyme-linked immunosor-
bent assay (ELISA). The expression of TGF-B1, mothers against decapentaplegic homolog 3 (Smad3) , phospho-
rylated-smad 3 (p-Smad3) in THP-1 macrophages was detected by Western blot. Results  The expression of clus-
ter of differentiation 63 ( CD63 ) and tumor susceptibility gene 101 protein( TSG101 ) was positive , while the Calnexin
protein was negative in the supernatant, confirming that the specimen was exosomes with high purity. THP-1 mac-
rophages could internalize each group of exosomes. 40 mg/L. exosomes for 96 hours were the best experimental con-
dition. After being stimulated by high-glucose-exosomes, the percentage of M1 macrophages would climax in 24
hours, and the rate of M2 macrophages would climax in 96 hours. Immunofluorescence staining showed that exo-
somes released by HG-treated HK2 induced CD206, a-SMA, Col-IV and FN accumulation in cultured THP-1 mac-
rophages. Compared with normal-glucose-exosomes, high-glucose-exosomes increased the expression of TGF-B1,
IL-10 in M2 macrophages and decreased the expression of IL-6 (all P <0.05). Moreover, TGF-B1 and p-Smad3
proteins expression also increased significantly (all P <0.05). Conclusion  Exosomes secreted by renal tubular
epithelial cells in high glucose environment can induce M2 macrophages transdifferentiate into myofibroblasts, and
its mechanism may be related to activation of TGF-B1/Smad3 signal pathway.
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