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2= 5, R H] Western blot Fl qRT-PCR il IH [ B i A2 G S EE 0y 223k . &5 TE-ar il s 140
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Bone marrow mesenchymal stem cell-derived exosomes promote proliferation,

invasion and migration of renal cancer cells by regulating cholestanol metabolism
WANG Hexi, LIU Xueyang, LIU Ming, NIE Dongzi, ZHANG Yao Department of Urology, the First Affiliated
Hospital of Chongqing Medical University, Chongging, 400016, China

[ Abstract | Objective To explore the effects of bone marrow mesenchymal stem cells ( BMSCs) -
derived exosomes on the proliferation, invasion and migration and lipid metabolism of renal cell carcinoma
(RCC) cells, and investigate the possible mechanism. Methods Firstly, the exosomes derived from mouse
BMSCs were identified by transmission electron microscopy and Western blotting. The exosomes uptake
experiment of BMSCs was subsequently used to verify whether the derived exosomes could be absorbed by renal
cancer cells. RCC Renca cells were divided into control (PBS) and experiment group (20 wg/mL derived
exosomes ). The proliferation, invasion and migration were measured by CCK-8 assay and Transwell assay,
respectively. Metabolite levels were measured with liquid chromatography-mass spectrometry for the differences
between the 2 groups of cells. Finally, Western blotting and real-time PCR ( qRT-PCR) were utilized to
detect the expression of key enzymes of cholesterol metabolism. Results Exosomes were successfully derived
from the supernatant of mouse BMSCs. Transmission electron microscopy displayed that the mBMSC-derived

exosomes showed typical cup-shaped vesicles. Western blotting showed that the levels of exosome-specific
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proteins CD63 and CD9 were highly expressed after exosome treatment. And the obtained exosomes could be
uptaken by RCC cells. The derived exosome treatment significantly promoted proliferation ( P<0.05) and
invasion and migration ( P<0.01) in RCC cells. Liquid chromatography-mass spectrometry indicated that the
treatment also resulted in decreased level of tauroursodeoxycholic acid (TUDCA) (P<0.05) and elevated
level of cholesterol ( P<0.05) in RCC cells. Moreover, the treatment could affect the cholesterol metabolism
of RCC cells via regulating the expression levels of HMGCR, CYP7A1 and CYP7B1, and thus promote the
Conclusion

cell proliferation and invasion and migration. BMSCs-derived exosomes can affect the

cholesterol metabolism by regulating the key enzymes, and thus promote the proliferation, invasion and
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migration of RCC cells.
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HoA 5 5% B 40 I8 95 ( clear cell renal cell carcinoma,
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[ (sterol-regulated element-binding protein, SREBP ) %
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B, Sl BFFE R, A A n] i ek e 4 1 ] A
M) g ) R A R R o TR A U 7 A T e
I g RNA NONHSAT105177 T~ i I [ Fs A ids A2 A
KRl HMGCR \CYPSTAT SER 3K , 410t 1 st 88 240 0 14 1
g RS b R i) FE B AR BRATTRE I, B R TS
J5 T 4 iP5 A A (bone marrow mesenchymal stem
cells, mBMSCs-Exos ) AJ 3 1 47 [ [&] B 35 G Bt ity 114
IR, S0 e 200 TR [ P A L DT 52 s 2
PRI, ASBIFE R 4 1) 78 51 400 i 7 A 4 %o o 4
I FE A28 SRS RE ) RS2, 3 A VBORH €335 B g K
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B AN b i 22 A, B T B B R O R 1 O
PR T AL SR BRI AR

1 #B5HE

L1 A5
/INEUE S AN 2R Renca 41155 /) BB A] 58 5 T
2l il ( mouse bone mesenchymal stem cells, mBMSCs) 1]
TS 10% JR 20 I35 + 1% 5 5 R R R Il +89%
RPMI1640 2550 14 37 °C .5%CO, 40 i3 3646 h
Bige.
Renca 4ff ffd 1 F B0 i S8 £ B A R A A
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AR wl s BCA 2 #8515 700 &L S 2 B ke
( Western blot ) fif F—37¢ ( e BA FE i f& CD63 ., CD9
PCNA \B-tubulin GAPDH) Il F | i 28 2= KA P14 R
B R/AT], Western blot filf flj—37(CYP27A1 .HSD3B7)
W bR AR TR A R W, HMGCR — 471
T2 [E Abcam /&), CYP7AL W F 35 [E Affinity 2y
7], CYP7BI I SM It F B = 1 A= W AR A BRA 7 5
JHTF Western blot 1) —# ( horseradish peroxidase, HRP
RALF 1g6) W FAL st b AZ & A W 24 W) 5 SMIMA SO
Ficialin] & T3 = FE BRI R B A IR | CCK-8
R & T LA A S R & T A
TaKaRa 2\ ] .
1.2 mBMSCs-Exos #9328 5 8 B

# mBMSCs F RPMI1640 5¢ 4 ¥ 7 R 15 9%, 5
AR ANNIERS , MANRLS ik 80% ~90% I, K i
A LA Ry TC A WA A L T AL B 48 h 5 AR B
TEARIR B LML 300xg Fl 2 000xg 4514 T B0 10 min;
10 000xg 2% 8.0 30 min, /5 100 000xg 5. 70 min,
2k, ULHEN] PBS HoE . F BCA ¥k J& ik I 5E 48 1k
JZ,-80 CLRAF, RATES SRS R) Exos Ff41
M8, Western blot ;] Exos &5 5 B CD9 ., CD63
H2i8 .
1.3 miasymh a2

¥ Renca Zi {153y 0of HREH | SEBREH , Horpoxh BREH h
Renca 41 Jf & #1155 37 + PBS, 22 46 2H 5~ mBMSCs-Exos
20 wg/mL 43 Renca 4iififg
1.4 Western blot 523

W PR J5 B BUEEE 1, BCA 3070 &l e
FRIE W B, 4% 4 1EE H BN A loading buffer
(5%),100 CoR¥#EATHE F 22 10 ming @t + 5
BERATREN- T I THE P BEIEE ( SDS-PAGE ) HL 3K 73 B AN ] 7
TN A BT, BRR BT 2 5 I — W &0
(PVDF) , Zif FEIRE M 2 h,4 CHEE, —Hid K.
WH K 30 min, Bl —40, Vel S, =R E 90
1 h, YER S #1725 . PCNA 5 B-tubulin PN 217 %}
W TR I 3R35 5 GAPDH NS4 x I,
L5 M3 RRI L I

T 554 Renca 4NfIHEFR T 24 FLARP, IEER AT
HICH . F mBMSCs-Exos )\—-80 C Il , B T0K I
FilifL , 1 mBMSCs-Exos EiifL )5, A 200 pL Diluent C,
FEOHRA, N A [FINTETCHE 1.5 mL EP FrpfinA
300 L Diluent C 1 4 L 553 4% (6 557 i 4t
PKH67, b T #1475 7 S JEhRic oy B 48, B

HH A BPEIRS, IR THE S min, FIRGWHE D
A 1%BSA Gt (600 pL,BEHE 1 min) 2% |k GL(a,
J 1%BSA HE IR & W AR TR 2 20 mL &8 & 2 2.0 6L
120 000X g B 0> 60 min, 3¢ I, FI Jo 1 PBS 1 i
PKH67-Exos JL3E. F+ LK, PBS IHUEAIMII 3 UC, BRIk
3 min, FEHIAN S SNBIARRY FBS 58 4R35k , BOH fif i 4
1) PKH67-Exos , N4 , AR 10 wg/mL (X
PR AR YR ZI TR PBS 1, 715 24t ifg 25
B, ARG K E TSR T IEE 12 h,
WEE S ARSI PBS 9% 2 3K, FRdE Lt 4% 25
R 47 40 JfL [ 52 10 min, PBS JE 38 /5, il A PBST
(PBS % 0. 1% Triton X-100) ZEJEAFEAH I 5 min, PBS
B2 o A DAPT Je o 200 i %, 3 5 A2 56 B3
BE T WL g 20 e AP IAMA S IR O o
1.6 4RI BT &

W 850 3459 mBMSCs-Exo 100 wlL JH 7% — % i
FE SR, ARG E 10 . A B T0HE S5 min, HUEG AR
MRS, 15T 5 EHLEAAHE .
1.7 CCK-8 #m 3% 74 5 3

# Renca 41 ffl i+ 805 #0096 fLik, T4H 20
3L 20 BE S R 4R S5 56 43 4H I A mBMSCs-
Exo, TEARMUIEFEFE TP 1555 0.24 48 .72 .96 h, 7E CCK-8
R i, 1) 4 L i A CCK-8 35 10 pL Je K5 97 &
200 pL, AkZEHFE 2~4 h, BJSTE 450 nm AN E
JCEEAE D(450) .
1.8 Transwell 523

{RZESLL AR 3 h 7E Transwell /N2 il F 76 B
JG Y Matrigel & J7 18, Ff Bk B )5, 17 /5 20905, #%
Renca AIEIH AL &0 07180, 78 24 LB T =T m
A 500 wL SEREFRHE BE S LA Transwell /N2 76N
FHIMAUTCHE T 5, AN AA . A 3E 5746
BEE 12 he B /NE, M R R VE/NE L TE PBS
WG UE 3 IR, Pl 4% Z R E 15 min, 2050 M5
TKgre diihsE g, e a5 a5 A PBS iUk, =i
TERE T, TR SRR LM, HEA
FHFERTHC B Matrigel BR8] 8 AH 22 WAMER T WLEE
AR (X100) , BEALESE 2D 6 MLEF TR ZEFIT
A T4
1.9 Jragtem R st &
1.9.1 HMEACREE SAbH TEWEE R Renca 41 iS00
A 300 wL 7K, s R AR R A L. BSA 5 i AT
SE T A0 SRR K, IR R R 40, A 0. 9 miL
K, 2 mL AT 0.9 mL G477, #8520, # A 1 mL 7K FI
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0.9 mL &4 ,4%%7,3 000 r/min B.0» 5 min, L T2
FH LA, TR KA A 2 mL & ffi,3 000 r/min &
O S min, FIF 2 IR EAHUH, I, 8 TR shAH
B S RiAEAS, #E47 LC-MS/MS R G kil 73 #r o 7241
FEACH, % 20 WL 3R 5F, il 4 545 ( quality control ,
QC) FEA,

1.9.2 @& %M. C18 CSH column; #if :
45 C; i : 0. 3 mL/ming PEFEHE: 2 pl, iR S AH A
IK:ZJE(6:4)+10 mmol/L HERE+0. 1% H R ; iish
AH B I CHE(9:1) +10 mx HEREZ+0. 19% H R,
(SRR RV R A U

®1 BIEKERHER

I} )/ min WEH A/% B B/%  Curve( k1)
Tt 60 40 5
1.5 60 40 5
14.0 5 95 5
16.0 5 95 5
16.1 60 40 5
20.0 60 40 5
1.9.3 Bkt fEIERE TR B AU R

SO AME R AL $177: 2 ME AL BB AR 155 15
FE:2.5 kV (k3 kV) , B IR 325 C;
IR I : 350 °C 5 S-Lens RF JKF-: 505 3594l U H -
150~1 500 m/z; 43 JE 3R (MS) : 120 000; 73 5 i [A]
50 ms; HAR [ B3 25 P51 - 4e5 5 43 BE A (MS?) : 6 000;
H— AL RE £ : 305 H AR B 21 2 425 61 : Sed s Vi 4T 1)
[A]:118 ms,
1.10  fmje ¥ A2 B B K -F ) 2

SR FH ZH 2P 200 e L T s it 2 100 g a0 4 (5 M) 3R
E1015) 5E . BT i B 45
.11 &8 k%% PCR(qRT-PCR)

T TR LA A (NCBI) 2RI H A9 RE B 791, -3
WEIWFH, mA TAY TREA G, R 2, #E

AR PP RNA B 1 pg, #6057 5% cDNA, F
—20 CHRAF(FEVK EERAETE NS o #4218 TaKaRa 1
qRT-PCR 1257 & 1d B 45 e ) 52 A & o 538 20 1
NEARZ AN, IFFRid LAY . gRT-PCR
IR 254 :95 C FiAE M 5 min, 95 °C A% 10 s,
60 “C I JHE 30 5, 340 MAFF. AR LAA 3 AE
2 qRT-PCR JZ R, SR FIARRS S B 7 i RQ =27 i
B H LB mRNA M3 T2 GAPDH [y2ik ki
1,12 SRitF o4

SRI] Graph Pad prism 8.0 SETSEHAMT. AR
¥ 5 NI 042 2 (human metabolome database
HMDB) (http://www. hmdb. ca) F1Jiig 5405 £ P )5
(http ://www. lipidmaps. org) #E47%F kb, XF B8 i &4 45
ST R EAIE AT, SR E 03 KL
$ELL wves o, PRALI] LLBOR ] ¢ K080, P<0. 05 3-oR
ERAGIEE L

2 H#R

2.1 mBMSCs-Exos ) % &

M mBMSCs i ¥ i o e g A J3E L i
FEANAA , 2 5 A B WL 45 R s, MR B AU 1Y
“PROAR” 2y, H42 50~110 nm (& 1A), Western
blot 4t 3 I 7/n , mBMSCs-Exos 0] 3515 CD9 ., CD63 %557
PEFREEE, 5 mBMSCs N HL#, CD63 5 CDY 11 4h i
PR ) A1 8 3 T (P<0. 05, 1B..C) .

2.2 Renca 8 i3+ mBMSCs 4] sk 4k 69 3% IR

Y WA mBMSCs-Exos 76 4L 3 Renca 4 Jfi J5 fE
8% Renca 4 il fir 46 X, >k 1 PKHO7 (4% (4,) bRic (1)
mBMSCs-Exos( & 2A) , 5 Renca 4 /e 55 3746
SL[] 5% 24 h, FEAT DAPT 4i g % 4 0, (181 2B) , i i
LI I s 2K % PHL : Renca 41 i I 9 B T34
Lok (K 2C) , FE0H mBMSCs-Exos fE#% Renca
20 B I

%2 qRT-PCR 3|¥FE7

SN AR HIGI14 (5 —3") JETF1#1(5'—>3")
HMGCR GACCAACCTTCTACCTCAGCAAGC CCAGCCATCACAGTGCCACATAC

SQLE TCGGCGTGCAATACAAGGACAAG

CYP7A1 AGCAGCCTCTGAAGAAGTGAATGG
CYP7B1 AGCCCTGCGTGACGAAATTGAC
CYP27A1 CACCGATGGCTGAGGAAGAAAGAG
HSD3B7 GTGCTGCTGGCTACCCTCAATG

GAPDH CGACCACTTTGTCAAGCTCA

AACGAAGTGGGAAGAAACGGAGAC
AGAGCCGCAGAGCCTCCTTG
GAGCACAGCCTCAGAACCTCAAG
ACCCAGGCAAGACCGAACCC
ATGCCGCTGTGCCTTGTTGG
CCCTGTTGCTGTAGCCAAAT
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1209 2 1 mBMSCs
I
X 801
mBMSCs ZMbgk K
S _’D? 60 -
CD63(23x10°)— ' B
I 401
‘ B
CDI(25x10°)— | - 201

200 nm
]

0"
B CD63  CD9 C

A EH BT MRS Rt T % ;B .C: Western blot 4 shikth & f1 4F & & CD9 F= CD63 49 R ik & ¥ & F 44

a: P<0.05, b: P<0.01,%5 mBMSCs (b

1 mBMSCs-Exos £ E

v AN (PKH6T )

Yl (DAPI)

Merged

2 Renca ZAff % mBMSCs-Exos 15 EL

- S a
- L]

D(450)fE

0 1 1 1
0 24 48 72 96
FsJ 1) /h A

1.0 7 a
i 087
=)
o 2 0.6
XHIRLL SCRA i3
=
PCNA(36x10°)— - — 5 0.4 1
o]
B-tubulin(55x10%)—> | w— c—
0-

B XFHRAL S

A :CCK-8 #- ] mBMSCs-Exos 4t 22 Renca %8 ML) 7k F) B ] % AR % 56 55 48 ; B C: Western blot #&#] PCNA & & #) Rk & ¥ £ &

A a:P<0.05, 5 3 Bk 4z

E 3 mBMSCs-Exos {2 Renca £l {1858

2.3 mBMSCs-Exos 42 it Renca 2m itL &4 32 74

CCK-8 SZER 45 R o, 55X A [, S gm 4
Renca 41l 0,24 48 72 96 h {15635 FF D(450) &% #;
Fh &, 3 B mBMSCs-Exos £ # Renca Z jfg (19 3% 78
(B 3A), Western blot 5;iil] PCNA 2 )31k, 45 2R
R, S0 AL LA, SR 2 Y PONA SR H 3R 8, 22
ST L (P<0.05,K 3B.C) .

2.4 mBMSCs-Exos 423 Renca %8 it 6942 5 Fo iL #5

K F Transwell 2256 45 ] mBMSCs-Exos X} Renca
MMLTEAERE I, 45 R s , SEUR2H 2 3 0 20 i 5
F2T NI (P<0.01) , Transwell 34646 M mBMSCs-
Exos X Renca 4 g {2 72 B8 J1 52 W, 45 R R , SE 5 41
R AEL H BE 2 T XA (P<0.01, & 4) . 45
RFELH] mBMSCs-Exos {15 Renca i fifl (1) {2 22 F L
AL TRy I8
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A ; Transwell # &2 Renca %8 L4912 % .

A (X100) ;B &-2012 5% A5 e ROk

300 2
250
50 1
0 -
XA Seaedl

300 a
2501
2001
1501
1001
50
0-

XPHRL SCaef
a:P<0.01, 5 *f B8 40 Yo 4%

—_ S8
(=]
S
1

eI
S @
S S

IR AN

4 mBMSCs-Exo {2 i# Renca 20 i fiT 72

Intercepts: R2=(0.0,0.95),

= - WPRRAL - SCBRA] 02=(0.0, -0.57)
S 40 1.0 {¢ M »
% .
d Ll L
= 201 037 | H -
& & O !
g0 o5 .
0+ -1.0 .
IHI 20 i l
-15 .
£ —401 1. i 5
-50 25 0 25 70 02 04 06 08 1.0

Hi—ERMFr(19.76% ) Aotk

A B

F RSG5 (12.51%)

o

Intercepts: R2=(0.0,0.92),

~ AR~ SCBRH 02=(0.0, -0.56)
207 101 ! '
10- 0.5 = . ! .
3 & 0 |
Eos54p-
-107 -1.0; | .
" "
-201 -15= . “ R
= Q2
=20 =10 0 10 20 0 02 04 06 08 1.0

H— EBA 5 (27.20%) Atk

C D

AB: i & FHX;C.D: EHFHX
5 PLS-DA 1545 80 = B K HE Fr 1AE B

2.5 mBMSCs-Exos 784 Renca m e, i i 4%, 34t

I FH WA €835 5T 35 6 (liquid chromatograph-
mass spectrometer, LC-MS) &3l & 43 4% A 43 7 48 il
AT AE Ak, 15 21 0T E 2 RN S 56 28 41 e A5 9 1 e e
Tl AHEBRIMNA R T 45 R, SRR OC
AIT7HE B R ] 73 8, O -4 4H 1] 1) 22 S A
i — 25 3 2 g5 /) 3 25 A ] 43 A (partial least
squares discrimination analysis, PLS-DA) #4704y
Br, 22 AT REOR B AR 5 L BR Al B, X 2 ARG 1 2 4E
B AT R AR 0] U5 43 B , F07 32 2 S A W AT IS
SEorHre B S JE X RRZH 55 50 56 4 20 A 35 9 B8 1Y
PLS-DA 1353l , i IE B F45 R /R :R2=0.92,Q2=
-0.56 (R2, Q2 AFAEITHAN ZH0) ; T B 45 R IR
R2=0.95,02=-0. 57, &/~ iz A 2 A B i A e 1

A R B S A

K PLS-DA #5581 HEA T 2 S AR 1) i 32k , 38 2ok
s E ¥ 5 B 3 B (variable importance in the projection,
VIP) 225454 (fold change,FC) , 4545 ¢ K30 HY P {H
e FH 2 R, B8 B E Y VIP>1.0,FC>
1.2 B{ FC<O0. 833, H P<0. 05, ik ! 2 500, 44
RULFE 3 A(HE 2 A BOtEAT HE R AT 10 i) o &5
FPER A E ) 121 A8 2 22 S ng s Horb 2%
R 86 A, A K TR T N Tk £ B S 3 R
354, ARG A AR R AHIR SR FE R
RS 3 4>, HHmBENRZE 13 4 BwkNGE2E 2 A, [ R E
34, 0 6 Fi , 2L AR AR Y Wit A
e, I (AR AR
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—=— p— &
0 vipP
i ) = ° 2
i‘ g 44 e 4
‘ 4 = . P ® 6
: SR
—_— — =0 o DE_Meta
; < 5 & ? . UP
— - DW
@
g NoDiff
‘: 04
R A R I B R R O R 1005 0510
‘§‘ ‘;.':' ‘r.':' I? I§ I? 2 99 99% log2(fold change)
2 2 8 8 8 §8 2 32 2 2 2 2
333333888 s5¢ ¢
22 3 3 3 3 A B
——= = 51 -
2
0 41 ® vip
I -2 = S 5
@
4 T:G 31 ':. e3
< ® !
£ = e i DE_M
0 2+ _Meta
PN K. |
= . S
= 11 NoDiff
L% :
% 3 8 2 2 F BB 4 2 0 2 4
S35 7 799 7 9 ee e log2(fold change)
5355553 33§83 383
N N A D
AB:fi BTHX;C.D: EHTHEX
E 6 XfHRASXLIHEERREHREFALE
#3 WRASIWARZRMEHZERKEY  (RaT1042)
- o . " AR
RHA fesrt 2% R Pt y
HYRE
PE(22.0/P-18:1(11Z)) C45H88NO7P 0. 640 527 0.0435 24 1. 009 068
Hexyl glucoside C12H2406 0.591 069 0. 008 839 1. 109 565
LysoPC(20:1(117)) C28H56NO7P 0.563 085 0. 034 663 1. 087 799
PCL18: 4 (62,92, 122, 152)/20: 5 (52, 82, 11, C46H74NO8SP 0. 547 659 0.037 534 1.276 867
142.,177) ]
-(H 1 -2- 7.,127.,152)-9,12, 15-
3-(Heptadecanoyloxy) -2-L (92, 122, 152)-9, 12, 15 C58H10606 0.539 864 0.038 727 1.131 203
octadecatrienoyloxy | propyl icosanoate
3alpha, 7alpha, l2-al.pha-Trlhydroxy-27-carboxymethyl- 2914807 0.529 339 0.010 7 1153 346
Sbeta-cholestan-26-oic acid
6, 7-Dihydro-4-( hyd hyl )-2-( p-hyd hen-
» 7-Dihydro-4-( hydroxymethyl ) -2-( p-hydroxyphen CI8H22NO2+ 0.526 534 0.010 503 1.188 779
ethyl ) -7-methyl-5H-2-pyrindinium
PC[18:4(6Z,92,127,157)/18:4(6Z,97,12Z,15Z) ] C44H72NO8P 0.520 700 0.017 801 1.480 704
Tauroursodeoxycholic acid C26H45N06S 0.515 196 0.017 182 1.423 277
Cyanidin 3-0-( 6"-malonyl-arabinoside ) C23H21013+ 0. 506 323 0. 037 627 1. 623 897
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F4 MNRASIBARZEMPERKEY (RaT 10 42)

IRBH IR E B g FEFATER PE AR L
3- 2-Aminoethoxy ) (hyd hosphoryl Joxy } [ 13]-2-[ (97)-9-
{1 (2-Aminoethoxy) (hydroxy ) phosphoryl Joxy } [13]-2-L (97) C37HTONOSP 4.892 864 0.005 344 4.009 868
hexadecenoyloxy ] propyl (9Z)-9-hexadecenoate
4,6-CHOLESTADIEN-3-ONE C27H420 4.817 471 0.009 248 4.735 151
CL(20:4(5Z,872,117,147)/20:1(11Z)/18:2(9Z,127) /18
(20:4(52,82, ’ ) :1( ) :2(9Z, ) : C85H148017P2 4.744 676 0. 000 532 3.048 239
2(97,127)
Milnacipran C15H22N20 4.744 210 0.015 315 2.355 011
N-icosanoylsphingosine 1-phosphate C38H76NO6P 4.540 036 0.019 142 2.689 555
PC[22.4(772,10Z,13Z,16Z)/22:6(4Z,77,10Z,13Z,16Z,19Z) | C52H84NO8P 4.336 506 0. 000 888 3.035 345
PE[14.0/18.3(6Z,97,127) ] C37H68NO8P 4.207 076 0. 000 173 2. 643 826
(19R) -25-Amino-22-hydroxy-22-oxido-16-0x0-17, 21 , 23-trioxa-
22lambda ~ 5 ~ -phosphapentacosan-19-yl (97,12Z,157)-9,12, C39H72NO8P 4. 042 607 4. 59E-06 2.693 372
15-octadecatrienoate
2R)-3-{[ (2-Aminoeth h /) phosphoryl {-2-(oc-
(2)-3-1 [ (2-Aminocthoxy) (hydroxy) phosphoryl Joxy | -2-(oc C21H42NO8P 3.866 781 0.013 779 3.589 356
tanoyloxy ) propyl octanoate
Tragopogonsaponin C C51H72017 3. 669 962 0. 020 226 2.343 900
PIRZH SBaAH
HMCCR(97><101)4’E|
~ 37 a
%
#27 CYP27A1(60x10°)— E
T
% (IYP7B1(58><10’)HE|
g
= cwnus&m‘bE
=
2
F 4 HSD3B7(41x10°)—
XFHREH SEgREH
. NN
1.2 mm DO B L] 47 b 3 gl
1.0 a e . A
i _SJ 34
i z
E 0.6 a a = 24
=
T 04 z
5] T 1
0.2 4 -
0 0

HMGCR  SM CYP7A1 CYP7B1 CYP27A1 HSD3B7

A &2 om e % Fe 1) BE K F ;B .C: Western blot #) &-20 2w fL A2 &) BE AR, . 0 AR A BB R O AR AR X T &
a: P<0.05,b: P<0.01,15 3 B LA

PCR A2 &40 40 fLf2. ] B% & 4L B mRNA 64 £k K-F

B 7 mBMSCs-Exo i#

2.6 mBMSCs-Exos i it i 3 HMGCR, CYP7A1,
CYP7B1 #.i% %vf Renca %m it R2 [ B2 AX, 34t

R o A 2 A o, 2R T 8 25 AU IR RR A1, i
JECH0) 2 I [ P 5 A A ) IS 40, OB [ 5 7 1 T
B o mBMSC-Exos #4b ¥ Renca 41 Jifg J5 i) 4 IH [ s 7K SF-
AR TR, 5 X B F S, mBMSC-Exos ZH 1Y Ren-
ca AL GBI BE TR (P<0. 05,18 7TA) o Nik— D4R
5% mBMSCs-Exos 4% 41 Jfa JIE [ B A58 73 - #L I, R

HMGCR  SM CYP7A1 CYP7B1 CYP27A1 HSD3B7

4 #7; D:qRT-

iiE#= HMGCR .CYP7A1 CYP7B1 % i% 20 Renca 20 B BB 114t

JH qRT-PCR 1 Western blot 461l JJE [5] pist £ 35 5 2 g 1)
Fik, AR TR, SR i, mBMSCs-Exos 4P 5
Renca #fi il fIH [ 55 5 )0 AC 38 ik 42 5C B i HMGCR #
mRNA FIEE /K34 3 b, i I8 [ o0 i Qg i
2 Xl CYP7AL, CYP7BI f#) mRNA F1%& 47K F 3
BETI(P<0.05,K7B~D), #£/m mBMSCs-Exos 1]
i A IE B A 5 OC B8 B HMGCR ., CYP7AL,
CYP7B1 520 Renca 40 Mo iH B EEAC .
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3 e

AU S R A 53 0 B — B 36, HLAT g BT AL A3
T2 EE k] R A et e et e TR T
2R A A A Wb o A IR TR B R, A A1 Ay
MSCs 5553 WAL 0 16 4 BT, B 2 Rl AR 1 24 0
PE A BRI LB 1B 2 DA SR e 4 )
HEYIEAT AR . AT BRSE W], BMSCs-Exos ] 3
I T R i 9 A A B R A R 3 B2 (coatomer
protein complex subunit beta 2, COPB2) )%k, i %
SRR AR AR 28 TR R SE 1 R 1 32 B> . (H
B, NS ) 78 5T 40 M R U5 %) S AR FT SE 2 Wnt {5
ST A R A AR B R AT A . Rl
(e (T Y e O A N 2 el R s P
FH, R5T 6) 70 50 47 b A X " s 4 L ) 52 i AR AT
B AR BF 5% 8 i CCK-8 F Transwell 5C 36 & i
mBMSCs-Exos {2 #F Renca 4l g (13458 =22 FIERE o

JOE T s R i o 5 R 240 B ) B B A ), B Y
BEMCL PO IME 5 200 DTG B 1 P 20 M % I [ Ay
KA TTK, I TA BUAR MRS , £ 755 T [ Pt A2 e &4t
RSB B TR JIEL e 3 g ) £
LN BAX &5 (438 £k, 3000 1) I 200 B A 0 T AR
SRR RO L[ S R R U A M SR
w2z —T WS S, 7E 0 A0 P TRET A 5 5
PPt A [ B A A A8 OC BB CYPT7AL  CYPTB1 46 5%
TR, I 240 L L KT 0 A A 3 N SRR T
JR Y AT % B mBMSCs-Exos 1] i 2§ 5 1A [
BRI 64 i HMGCR .CYP7AL .CYP7BI 323k I 'F
s 240 0 L[] st 7Y , R a2 R A

A1 I A T 3 3 R 4 L T AR T R ) e R g
A VR AR S A AR ] 3 5 4 I 4w D RNA
NONHSAT105177 A g i g 41 B, T 9 A i it 5 ok
AR CHERE HMGCR \CYPSTAL 535K, 16l Jife i g 4
R R A TR AL Rz 1] FE AL L e At, i A R
I 20 M VA 11 AP DA P A e e 240 e 5 B 200 i =2 (1)
) A 3 TR, - I [ A o 1 XA 2 i 471 g 1)
[ RERS >, S IR A T 58 3 847 R 11 A a5 5 i)
i 24 B ) 184 5 L 3R A5 A o AR 5 08 o B T 4 2 g
Hr AN SE 55 & I mBMSCs-Exos 403 J5 5 9 20 fifd JH [5] fit
KA R B S R OGS HMGCR g % i, il
[i] P2 i A IS OC B i CYP7AL  CYP7B1 & 25 K i,
VL b 45 51 5 5E 0 i i 98 MR A, 1IE 52 T mBMSCs-Exos
A A A g A T [ P A, I R e R A N 1) 1
FH RFERER

FENIRE AT SN A A, AT Lhd 2ot

290 /L 1) R A2 M, 3ok B0 A At A D A 4 g
ANMLI AERIA T IR R s e A
T ) 70 5 40 90 S 8 S T e 4 O [
J 3 A S B 2 IR B8 240 L JEL 5T e /K SF , i
28 A 40 L 4 R P %, Ay P88 R O s 75 0 194 7 1 A
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