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OPN %S/ R MSCs [mRE A S LRSI mRENHAR

EXP L E R LIS Fe R (400038 TS A PR I B B Y SE AR 5233030 4
B bR 2 B be R AL )

(#ZE] HIY  LIEHEE (osteopontin, OPN ) J PR FFR /N B EF A= B /N RO SE X 42, ¥R 0 B B
[8) 72 51 T~ 41 ( mesenchymal stem cells, MSCs ) 731 2 2% Bz 40 A i 15 58 S B A 2 7 S At B b /R .
Jitd: URANSZER RSy B RS SRR A A (WT) A3 PR R R 780 (KO) B2k R (RUE 1 d) MSCs %2 4 ¥ 5
S WT 411 KO 4, BOHES 3 AR PR K e AL R R b i &, il 45 T e = A R L
JEDSIE YLt Western blot 55777, LA 3R B2 20 AR i) (CK14) FRakK P 22 550 Shise i S0
Ay 4 41, WT 2/ AN JE V2 5 GFP-MSCs (WT/MSCs) 2, WT /NBB1 JE 7 5 PBS(WT/PBS) 41, KO /N
B JEVEST GFP-MSCs( KO/MSCs) 40, KO /NGB & vE 4T PBS(KO/PBS) 40, 1445 8 HfkEL, Bl 6 ~8 J&, 14
ik 20 ~25 g, #5344 B RS R Y GFP-MSCs Al PBS 1 5 2161 J& , A 1 & S GFP-MSCs [i) 3 Jz 41
MU AEITEDL. 85 ES3EFRIN MSCs 2ARTE BT AE AR AR, TN B ARG DN MSCs 119 20 5 8 1o
91% ;i FAMEES 12 17 RAPILLARMRIN % 30, WT 20 F1 KO 4120 i 351k CK14,; %55 17 RAGRESE LS
HUR WT 4 CK14 [9335FA1E2 (0. 936 3 +0.009 5) B 2 &5 F KO 41(0.647 5+0.023 1), (P <0.01);
Western blot #4554 5 7% KO 20 1) CK14 6354 (0.389 4 +0.016 8) B A% F WT 41(0.614 6 +
0.0153),(P<0.01), Zh#s WT/PBS 441 fr 4 s T KO/PBS 41 (P <0.05) , WT/MSCs 21 {4
BT AT WT/PBS 41(P <0.05) , {4411 GFP-MSCs [n] 3 J2 41 il 43 4L B RE 1 WT/MSCs 413% F
KO/MSCs 41(P <0.05) . &5 OPN 7E{RN (RSMA ]IS MSCs 434k Ry 3 Bz 4L, i e G i 75 o

[R#iIR] @AM T (MSCs) s B8 H (OPN) ;R K5 31k
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Osteopontin induces differentiation of mouse marrow mesenchymal stem cells into

epithelial cells and promotes the wound healing in vivo
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[ Abstract | Objective  To determine the role of osteopontin (OPN) in the differentiation of mouse
marrow mesenchymal stem cells (MSCs) into epithelial cells (OPN) with knockout mice and wild type mice
as experiment objects. Methods  In witro experiment: the MSCs were isolated and cultivated from wild type
(WT) and knockout (KO) newborn mice (aged 1 day old) and identified for the purity. The cells at the
third-generation were cultured to join epithelial transformation culture system. Microscopy, flow cytometry,
immunofluorescence staining and Western blotting were used to observe and compare the expression levels of
epidermal cells markers ( CK14) of the 2 groups. Animal experiment: the experiment was divided into 4
groups, such as WT mice receiving GFP-MSCs injection around the wound ( WT/MSCs group), WT mice
injected with PBS ( WT/PBS group) , KO mice injected with GFP-MSCs ( KO/MSCs group), and KO mice
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injected with PBS ( KO/PBS group). Each group had 8 male mice, at the age of 6 to 8 weeks and weighing 20
to 25 g. According to the grouping, cultivated GFP-MSCs and PBS were injected around the wound, and the
The isolated
and cultured MSCs were seen in fusiform- or fibroblast-like. Flow cytometry confirmed the purity of separated
MSCs was over 91% . CK14 was expressed in both WT and KO cells after induction for 12 and 17 d.
Immunofluorescence staining also showed that the WT group had obviously higher expression level of CK14
than the KO group on the 17th day (0.936 3 £0.009 5 »s 0.647 5 £0.023 1, P <0.01), and so was
Western blot analysis (0.614 6 £0.015 3 vs 0.389 4 +0.016 8, P <0.01). Animal experiments also showed
wound healing of WT/PBS group was significantly faster than the KO/PBS group (P <0.05). Moreover, the
wound healing of WT/MSCs group was faster than WT/PBS group (P <0.05) and the capacity of injected GFP-
MSCs to differentiate into epithelial WT/MSCs was also stronger than KO/MSCs (P <0.05). Conclusion

OPN induces MSCs to differentiate into epithelial cells in vitro and in vivo, and promotes the wound healing.

wound healing and differentiation of GFP-MSCs into epithelial cells were observed. Results
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B IR 4 0 16 52 e 3R B A A T R4 B AT LA 4
F Rk T S8 #E PRSI 8] 38 5T T 48 ( mesenchymal
stem cells, MSCs ) HA7 /& B 3 3% S5 58 J) 1 £ 17 434k
TEAE, BE ) Z A A0 S ZHZR 504k LUMB S it , DU H 56
R AL E N F TRl s . BFE
WS, /N BB SN [ 4 A ) MSCs 24 ] 7E— 28 2%
PR F B A o FRATTBEEE TS & BUAY 1f 21
21N MSCs 5811 J=) & & #7 #2 F ( Osteopontin, OPN ) )
15 2% IR 5% YA G, 3 AR 1A Y AR S 09 5 6 A7 7 S Bk
PEN S R PR WA IR 2K 11 1 (secreted phos.
phoprotein 1, SPP1) | ‘B ME K iR 25 [ 1 ( bonesialoprotein
I) 1K A1 25 H (urinary stone protein ) , & T 4 g 4 3:E it
(extracelluar matrix , ECM ) 25 [, £ L& . -O> JLZH 21 5
WE BRI B AR 2 e A B 2. F
FEUEN] OPN X 2 VR 20 A | 02T 24 4 L 3¢ K A M L PN B
A0 26 42 0 A £ AN 1Y VA R AR . OPN
PRI A A 1 2 A SR T, [H XS MSCs [1) 3% B2 44
WAL AR D ZE AN TH A A v VR R AN TR

AHFFENEF AL (WT) A1 OPN ™~ (KO) /N R B
HESr BTG S MSCs, N I 257 19 MSCs 3% J 155341
IR R 5 H b R 3 B 40 A 5 DA S e 2 Ll X4
MIAR DL Je Western blot 55 J5 2k 4 Il OPN ) K3k 5
MSCs F3 4t 0 3% B AR RBCR Z R 56 &R, JF i 2
SEERHFSE OPN 7E MSCs [1] 3% B2 240 M % A6 A2 o8 6] 1
Bl R BRI S i R0 05 18 52 A3t i) 38 1 30
67 TB

1 #REFE

1.1 Zhd Bk
T B M B 1 255 P AR (KO) ZNER (32 [ Jackson

3 H]) FEFA R (WT) C57/BL6 /N B (R B2 e B A A
PRI SL RSP ) & 16 5 KRBT EE 20 ~25 ¢,
WT-GFP-C57BL/6 4 B T 2 5537 GFP-MSCs, h
REPIE B BF A MEHIE S T Sc i sh b At . il % 2%
£:20 ~25 C, 7 A WKFIEY . gl f& bt sy
AL FRAT & B AR . SR  MSCs 174k
(Fl) "M aw]) s A HGF (IGF-1 . FGF (£ [H Pepro-
tech 2\ 7)), CD34-FITC . CD105-PE ( & [E Ebioscience
AT PN B SE B CK14 Hi Ak (21 Abcam 23

a)%o
1.2 Frik
1.2.1 MSCs JF{CRIUESE KO & WT AR/

SUCERIE 1 d) ,75% R 5 min, {3 JCTH PBS ik,
BN DU, S K, e e s 414, A BMSCs 5¢
SEEFRW, R RS G B O R B R, T
37 °C,5% CO,[WHIR B FR A R 57,24 h J5 4l L R
2 13 ~4 RIGIR—IR.

1.2.2  MSCs 2l ki & OPN %% g WT
Je KO W4l P3 40, i1 50536 F EP 45 IN,5 x 10°/48,
300 x g B0 5 min J5 100 pL PBS H&k, WEIH =
1% & . CD105-PE %t CD34-FITC 3% CD105-PE
S CD34-FITC XY (n =3) , 4% 53 1430 A 2wl 4t
K,4°CHEE 1 h, fil A 900 L PBS,300 x g 2 ik 550>
5 min, & FIEAIA PBS 300 L, WIS 5 He # 2R
KW, AR CD105 K CD34 iK1 3
SR ARBGR T S I WT 4/ KO 4] MSCs i,
22 Western blot %552 H. OPN {33k,

1.2.3  MSCs {5132 K 40 M 175 7 43 Ak B 3 4R
WT F1 KO MSCs, 2 EH AL, B0, A, W42
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1 x10°/mL, B 1 mL fill A 3 iz 5 b 5% 97 14 & (F12-
DMEM +2% FBS +10 ng/mL IGF-I +20 ng/mL HGF +
10 ng/mL b-FGF +100 U/mL H& % +100 U/mL 4%
) R TR, A 37 °C 5% CO,¥E5:46, 43 3 d
P 1R, A BB PSR BIE &AL B4 17 K
1.2.4  MSCs (RSMFES UG RAH AR 1k
FEFHEFHLEE 12,17 R HHNME,5 x 10° cell /45,
4% 2B 100 wL 27 20 min 0. 05% Triton 100 wL
223 10 min, i H—47 CK14(1: 100)40 ~50 pL,37 C
60 min, j{E A 40 ~ 50 wL 2% = Ht (1L FEHL R 1g6)
37 °C 30 min, 4 F ]2 PBS I 7E,300 x g =I5 &0
5 min, fiR)J5 3 BIENA PBS 300 wL, FTIR A Gt
S ARSI
1.2.5 MSCs (&4MFEF b G CK14 fiigud YLt
A5 3 48 WT 1 KO MSCs, & 1144k B0 &
BIE B o 1 x 10°/mL B34, 100 WL B F s
YHMLIC 1) 12 FLAR N, INAE SR 3R K R 17 d 5L
IR IR A PBS it . 2 5 I EE & 2, 3% BSA =R
M1 h, T —$t CK14(1:500)4 C i, =t
ZHOLAFEPUR 1gG)37 CHFF 1 h, DAPL Jed%  $ f,
S BPFE SR AR AR OISR
1.2.6  MSCs {&4M5ES 01k J5 Western blot #:l] CK14
TR BRI 17 K $EHWT 451 KO
ZH A SR 1, BCA T4 IR BE 5, 8% 1 58 TN M ot e
BEMCHE AL A1 30 pg LAE BUZIE 80 V, 43Ik 120 V
19K, 100V 465 90 min , 5471 PVDF Jii 5% BSA 4]
1 h,CK14(1:300) B-actin(1: 1 000) —HiiF#E ,4 CH
it . TBST YEikJE M —$r(1:1 000) ,37 CHFH
1 h, B HUR . Tmagej J3 BT 8R40 4 e S5 1k 459 1 K
FEEJG B-actin /ESN NS TR E HUAEL 20 B 81 AR X
Tk,
1.2.7 B ST K GFP-MSCs 1] J& v 5 Zéll
TSRS f 4 /N 1% S 2 150 pL g i
SRR, IR BB 22 B &, 0 B R Bk AR T
2 Wa T/ MR IR R E2 0.5 em AT
AN . GFP-MSCs A & i 5 Bugi A= 1 d 1y
WT-GFP /R, 5 72 1945 3 £t GFP-MSCs [ PBS & &
FERLS x 10°/50 pL (40 i B3, B A1 %% 0.5 cm
S04y 355 F WT/MSCs 41 f1 KO/MSCs 41/NE,
[ A L 25 &% PBS 1 8FF WT/PBS 411 KO/PBS 41
NBAERRTIR . SC8R 0 1.3.5.7 d Bl e, 11554
HAAE AR AHES E5% = (PR -
SLEE H AN AR + 46 A1 1 TR x 100% ], I 91K
BT HLUGH L) R g 5O Y Il MSCs ] R FZ
ML T O o

1.3 %t o
SCEG A 3 LA L B DL & £ s FoR, fHT ] SPSS
13.0 GEito AT 4434, WAL IB) Fe e ¢ K6 o

2 HR

2.1 JaAR3IZF0g MSCs 5 & F A4 AR R KX 20 I RS2
% OPN & #m|

AR IR B A e IR R 20T BN, B
SPRSEVE L B AN A 4 U B 20 8 3 K,
HCEFHEANIIRE . MSCs FY4FAE A CD105 FHAE, 1fif CD34
FAME . ASSEEE MSCs #9 CD105 FHM: 1 CD34 B3R5
o WT 4] 94. 04% KO 41 91.57% , % 45 J iR
YR N = 4l 8 MSCs, Western blot 45 5 /8 B 4=
HI/NEL MSCs 223k OPN, i OPN ™~ /L MSCs R 3 ik
OPN EH (K1),

1 2
OPN(32x10°%)— 1
Bractin(43x10°)— A ———

B 1 Western blot #&: @48 MSCs OPN & QIR IE

2.2 48 MSCs 1R MR K tmfe i 5 oL R

MSCs ZH MMy BEAE K o BER250 12 K- K AMIE 40
IR 2 E AR T 120 W22 it 22 98, 5 17 IR 240 i 52 00 13 e
BRI RSO BUL (B 2) JAF B R B MBI R o

S A S

A:KO 41;B:WT 41
B2 FAHMSCs FEOUE 17 RUFEFUE
(B E 24t x100)

2.3 AXmie A MSCs #5415 CK14 %35
WT 4171 KO 21 ) 40 M 35 A7 3= B2 4 ffd i CK14
ik, KW MSCs [ R [0 . 55 12 RIS 2H
AL KO 41 31.67% WT 41 37.88% ;4
17 REF4350k - KO 41 63.84% WT 41 90.40% .
2.4 SR %KAM FLA MSCs iF-$ 4516 CK14 &k
5517 RAPEDECR I A& B, WT 2 A1 KO 41 () 4
Mu¥sy ik CK14, FK W] MSCs [0 3 J2 15 5 70 b, WT 44
CK14 (3¢5 HPE % (0.936 3 £0.009 5) , B B &5 F
KO 41[ (0.647 5 +£0.023 1) ,(P<0.01,[&3) ],
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KO 4

WT 2

B3 WH MSCs iFESHE 17 X CK14 B eE

2.5 Western blot #| MSCs 4k 5[ S0 69 4

WT 4 CK14 13235 0 (0.614 6 £0.015 3),
KO 41 (0.389 4 +0.016 8), WT 41 i &5 F KO 4|
(P<0.01,/d4),

1 2 3 4
CK14(55x10°)— I_—_— - g;
paciin(43x10')— | . S
1.2:KO #1;3 4.WT 41
4 Western blot &l # 2 MSCs iS04 E 17 X
CK14 py&Ri%&

2.6 bl E@mAaEsFE & GFP-MSCs _E & &4k 46m)

PG 1.3.5.7 REImHA It R R ma & A 0%,
DAVESS PBS [y BF AR AL/ RO R {55 PBS [y ik
/N BB THT AT S T E R (P < 0. 05) , OPN 7£ 81 T i
Al FEEA EEAEN WAL DA ST PBS 87 AR U/ R
XS BR VRS MSCs 14y 5 A5 70 /) BB T 8 G SR8 S v
PBS [ (P <0.05) ,7E5f ) MSCs BRA2 N 3 6] 1 1
HGES5,#1), 5357 RIESOLYA, T 5 AL
T N ) MSCs 35 F K FrEd) CK14 ,KO/MSCs 2H 3£k
55T WT/MSCs ZH (P <0.05) ,MSCs 7E 8 18 N 731k ik,
R T REAMBS S5AHEE (K 6,5£2),

il 5 15

(Bt £R & M4 x400)

F1 4ANREUEFE13IST ROBERIER(n=5, v +53)
251 1d 3d 5d 7d
WI/PBS 4]  21.64+4.90 37.55+4.97 58.53+1.59 65.02+3.11
KO/PBS 2 14.17 £2.45* 26.85 +3.40° 43.66 +3.67* 58.02 +2.56
KO/MSCs 41 20.79 £3.60 44.10£6.35 58.52+6.33 69.07 +3.06
WT/MSCs 21 39.47 +3.87* 60.17 +2.53* 71.11 +1.87* 80.53 +3.13°

a:P<0.05,5 WT/PBS 481t

&2 WI/MSCs KO/MSCs HAIHE 3.5.7 X CK14
FRRAFITER(n=4, x£5)
415 3d 5d 7d
KO/MSCs 2]  1.0325£0.124 5* 1.025020.091 5* 1.032 5 +0.053 2°
WI/MSCs 41 1.2275£0.1400 1.3875+0.1365 1.877520.257 3

a:P<0.05,5 WT/MSCs b3z

RIRREE B RR B3 A 1A B Bz I8 1tk = 1) S8
H, EEACA IR B RE LS R R . BETTIA T, LA
MSCs 04, B2 2T AR B2 R AB A2 0 i ] AR
U MR e iz A 2 L K B TR 254 L D e T A A )
MSCs 5 (RN 38 LEAL IS ATH IR PR AR 1) A 2
e IRy Z AR 2N RS
BEARS, E i MSCs REAEHE N i 22 B2 -5 T R4
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KO-PBS 41 WT-PBS 41

KO-MSC 4

WT-MSC 4

BS 4A/NREEAENEZEKERE

DAPI CK14 Al EUR

B6 WANMNRGEET X CKI4 RiLBFER (HEEEME x200)

ot A ) QU5 A AL MSCs n] URIK AL AN s MSCs 4l 2 A A @y A i1 32 B AL, 1A ) i
SYEEE R IALE K, 2 5 R kA2 BGE g REVORIIEMT, MSCs fE4Mb R 2R AL .

NS MSCs [ S IR Ak, # i 5 AT OPN JEA7E Z Fh 40 i v 12 3K 1Y — ol 0 3 B
MBI SRR R R R B2 R A EIE, A, S HAMEN 2R B B . OPN BRIk T

KO 4

WT 41
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QTR A, #afk MSCs il B /i % . 76 61 1 A A 9 56 6t
W A Z DR BT RE , 6 PR AN AT ZE A
JH 2R B A L PN B AN e S 0 S A D R DR R 5
BRI AR5 OPN J5 , AT 3l 54 f 6 MSCs 158
IS SR, e R BT e AR, R B AT X
A ST L FE MSCs 22 5 3 B AL A 48 e /0, e L)
Wi OPN 45 MSCs fy B2 "™ o AHFgT 2 H T
RINHEE A OPN 5 MSCs b2 i 2.

AW LB, I MSCs 1% R F 28, 3k 1 d i
JIN BT B 2L 0 B 3 15 37 1) MISCs 200 I 355 7 4, 4
e, BE S e AL AR 38 O AR A X B A A (WT) Al
OPN ™~ (KO) /N MSCs #E47 £ i T, 2 2 M7
WXt H AT, WT 201 KO 2 R 43y 255k CK14 , 1]
MSCs [ 3 J2i% S 401k, WT 20 3 B2 b 4 CK14 (1952
PR BAME L 2R 5 T KO 4, W4 A7 AL W] 8. 25 57 iE ]
T OPN JE[H FIAFEAR G MSCs 195 iz L E 1 T o
S FE B AR OPN JE IR 5 61 1l A A Y ok B 5 1
/N BURH I 88 T

B2 ARHEGE RIE MSCs FEIR N RS AT i5 5501k
Shi2 e AN, P T A R T A4y, OPN AT RE7E Hirp &
T HENEM HJE OPN i 53 MSCs [n] 3% Jz 41 B 701k
FIVE ML M AN TE 2, PT RE A 6] T A A 2 i 45 R
ZILEIE LS R, dkEEW5E OPN 55 MSCs {1 6]
1 A1 A 115 AL T %, mT o83 L AR PLE
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