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—MEANERIIEMSEER FN/CDH & &R E e rhM B EmiEEEE

f ORIk 3BTRS, T’ xeg 4! (400038 T P<, 45 = ZE I A P T I e 2 BB 1400047 T B4 S E K
AR AR )

(FZE ] HIY MR BA [ v 40 MRS B 2 BB A S 4 Rl 45 25 11 FIN/CDHL, Bk Hoo 88 0] 78 50140
il (human mesenchymal stem cell,hMSCs) FUEREIE OSB3 e, Jiid:  LALF4EiE 22 1 (fibronectin, FN) FIEGREFEE 11
(CDHIV) VERFIAS 7, i A= W15 B2 00 A 1 A5 A e 1) 5 D B o R T [ 1 g 40 TR 1 5 FN
1 CDH11 BhEE A Bemyie4 5720, B PCR §73% FNII7-10 F1 CDH11 EC1-2 RK:[H A Bt )5 v ] 55 78 ZEf# PCR ( splice-over-
extension PCR, SOE-PCR) #4173 R PF4% . H b & FE IR A JFAZ R IR 20K pET-22b #8820 4, 31 2H AR R (b Fak i
Rsoetta-gami ( DE3) , SZ 3 rFN/CDH {15 S 385K, SR 2lifk o S BT aff o il 2 1 R, 188 00 (RS B 52 60 1R 5 5 0
HIE 'FN/CDH AASMEYIGE. 858 R T pET22b-FNTII 7-10/CDHI1 ECI-2 il & B PR JEA% 23k 80K, 3R15 1 oFN/
CDH ] PRIk, alifbf5 +FN/CDH fY4ERE IR E 96% o WAL KOUE T 41>l G 25 11 408 & PR A v 4 , UESE vFN/CDH A
A RLEF AL B 20 HORS B A= DS o KA R S0 AE TR RE I hMSCs 7E rFN/CDH )2 14 TCPS R #EA T IR 75 15 77
LRI B AR &%) Alkaline phosphatase ( ALP) G EAFR &4 Osteocalcin ( OCN) VE H M $8 45, $7n tFN/CDH LA R IUF1Y
PEFEAMLCE LR ARG . 850 EIE T T oFN/CDH fiva 35 1 Y J5UZ 8 (AL RV TE | k6 2 1 AR BTG 7
—ERRE BB T X FN H CDHIL BIRERY N, vFN/CDH EA “ fERs ™ F1 GE B i R0 AR TG 1, ) A Sy — b AL 14 5
HABM Sy T AT AR S R

(R PR ARG 5 18] FETT A0 R B 5 i 21k
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Preparation of FN/CDH amphotropic recombinant protein and its capacity in

promoting osteoblastic adhesion and ossification

Xiang Qiangl , Zhang Yuan® , Cui Xiang2 , Wang Jiaxu® , Liu Minghual ('Department of Emergency, Southwest Hospital, Third
Military Medical University, Chongqing, 400038; *Department of Orthopaedics, Xingiao Hospital, Third Military Medical University,
Chongqing, 400047, China )

[ Abstract | Objective  To determine the effect of an amphotropic recombinant protein of fibronectin
module [l 7-10/cadherin 11 EC1-2 (rFN/CDH) on cell adhesion and differentiation in human mesenchymal
stem cells (hMSCs). Methods FN and CDHI1, as two pre-molecules of our objective recombinant protein
were analyzed bioinformatically to acquire the structural sequences and functional groups. The functional
fragments of FN and CDH11 were integrated using a homology modeling strategy. The fragments of FN[7-10
and CDH11 EC1-2 were spliced by SOE-PCR and then inserted into the expression plasmid of pET-22b to
construct a reconstructed vector. After transforming the vector into Rsoetta-gami ( DE3) strain and optimizing
the experimental parameters, rFN/CDH was induced to express using IPTG and then purified. Further, Western
blotting was employed to verify the protein. While, centrifugal cell adhesive assay and osteoblastic induction
were used to determine the bioactivity of the protein in vitro. Results  The prokaryotic expression vector
pET22b-FNII 7-10/CDH11 EC1-2 encoding the objective fusion gene was successful constructed. The rFN/
CDH protein was in soluble expression, with the purity reaching 96% , and identified to have the accuracy of
the individual expression of fusion protein properties. Additionally, cell centrifugal adhesive assay demonstrated

that the tissue-culture treated polystyrene (TCPS) coated with rFN/CDH adhered more hMSCs with differentia-
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tion potential of osteoblasts, as compared to single FN and CDH. Alkaline phosphatase ( ALP) activity and

osteocalcin (OCN) gene/protein expression, as the early and late markers for osteoblastic differentiation,

indicated that rFN/CDH further promoted ALP activity and OCN gene expression. Conclusion

A prokaryotic

expression vector encoding TFN/CDH fusion gene is successfully constructed, and the fusion protein is purified

and identified. The obtained rFN/CDH possesses excellent capacity in promoting osteoblastic adhesion and

ossification, which achieves the functional integration of FN and CDHI11. It can be used as an ideal construction

of biomimetic modification of molecular for biological interface.
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fibronectin; cadherin; mesenchymal stem cell; adhesion; osteoblastic differentiation

Supported by the General Program of National Natural Science Foundation of China (81171691). Corresponding author; Liu Minghua, E-mail:jjbicu@ sohu. com

21455 32578 [ (fibronectin, FN) 2 —Fp DA — B4
T AFAET MK AR S5 20 1 /P Ik It ((extracellularma-
trix, ECM) H B 2 11, 22D RE V) S 4 Mt B/ Rl
VTS NG TR J 0V 568 [P 25 P/ A B A% . B
FERW] PN FERCE R b 2R 5, 5 R0 E 40 i 0 245
A WERTHAM ECM A A 1 (cadherin,
CDH ) 2 —Fh 2 (Ol ), 22 5 Al lal 4%, h £
T 20 A ) TRAR AR R A5 A Y IR 7§~ CDHIL, R
UE 404 e CDH (osteoblastic cadherin, OB-CDH) ,
SR AOA T R A0 T i —Fh CDH )02 731,
FSE I [F]E RO, A B T T e A A [m]
A A L TR , R A o ARG
ETEBO AN —Fh A FN AL CDH I REFE s 1y AU
PRGN 3, A4 8 0 25 2 A 0 S T, 3 T 39 5 b A48
TEAP R AU R ERE . T ST [  d SR m J K]
SR/ PHEFOR RS/ A EoR it f T FN
H1 CDH W Fh i | P REAE P i % & 2URl 5 28 1 (recombi-
nant fibronectin/cadherin chimera, rFN/CDH ), 3f {F
rFN/CDH % JZ B9 Tissue-culture treated polystyrene
(‘TCPS ) 3 I 47 240 B 25 0o K B 0 B 375 2 0 Ak 55 52
5, P4 vFN/ CDH X3 Fh 54 ARG R 35 58 0 316 Y
PRGNSR, 2 A AR A A SO S i e, D 2R Ak
M TARB I T A SR AR

1 #MR57GE

L1 E244

FNTI7-10 ¢DNA H 38 E L7 K 2% BE 24 R0 Horald P. Ericsson
HFZame CDHI1 cDNA /i H 248 75 5t K 2# Masatoshi Takeichi #§
BRI, pET22b A1 ( Novagen, 1) , PCR 1L A1 : P
1R PR ELR  Tag B (ANTP G4 (MBI, 3£ =) , DNA R 4 5]
Bt Sal I \Not I ,T, DNA % MG (MBI, 38 ) , FOk /M50 &
(Omega,Z£[H) , DH5 0 JE% 32 25 40 U ( Tiangen, 77 [# ) , Rosetta-gami
(DE3) i R B #k (Novagen, fE[E ), ILI2EHL 6 x his 2 75 Bk
(Santa Cruz, 2&[E) , HRP #5310 i S0 F B s FE BT AR (L 5t b
12,5 1), ALP &5 K50 & (A, o &), SYBR®  Prime-
Seript™ RT-PCR Kit( TaKaRa, [ ) , /s MC3T3-E1 i B 41 i

P BB LA ) o X fFN/CDH fil & 5 N/ 8 A AR 15
B RGEONT , R bRE DNA R AR R HOR 7O FNI7-10
1 CDHIL EC1-2 B [H 5 BE, i E g A THAA PR 7] 4 PCR
514, SOE-PCR 5| ¥yistitsfems 5 & M3k 1o

%1 SOE-PCR 2|#i&it

FEH gl

e (P3): 5'-AAGGAAAAAAGCGGCCGCT-

FNTI7-10 1158
GTTCGGTAATTAATGGA-3’
T 7 (P4): 5'-GACAACCCACCAAAGGGT-
TCTGGTTCTGGTTCTCCATTGTCTCCACCA-3'
WE(PL) :5'-TGGTGGAGACAATGGAGAAC-

CDHI11 EC1-2 344

CAGAACCAGAACCCTTTGGTGGGTTGTC-3'
T ¥ (P2): 5-ACGCGTCGACATGAAG-
GAGAACTACTGT-3’
F#(P1) :5'-AGGAAAAAAGCGGCCGCTGT-

FN/CDH 1965
TCGGTAATTAATGGA-3'
T i (P4): 5'-ACGCGTCGACATGAAG-
GAGAACTACTGT-3'

PR (bp)

1.2 Fik

1.2.1 rFN/CDH gl 3% R i e [ 9F B2 ) pET15b/FN I
7-10 1 pBluescript SK I ( +)/CDHI1 T4 JFki WA, SR A%
HLPCR f56mg , % FNTI7-10 F1 CDH11 EC1-2 JE R #E47 7ok
% R (' Touchdown ) PCR 1977 E£X} FNTI7-10 1 CDHI1 EC1-2
[y PCR = e R P . 1 S — AR AR SO BE T fiff
fE 3 ) FNTI7-10 11 CDHI1 EC1-2 f) DNA £E7E 514 P2 Fi
P3 ({51 WY E S K IOE R AN 5 SR )5 7 — e iR
JOREET , VA BFEERY DNA 000, £S5 19 P1 Fi P4
55T X R AN B DR A T8 B0 R S PR 1, JF X DNA
Belb A543 Al

1.2.2  pET22b-FNTI7-10/CDHI1 EC1-2 3 ik 344 i 4
4354 FNTI7-10 .CDHI1 EC1-2 #1 FNII7-10/CDH11 EC1-2 }
B pET22b Z5ale v SAEE 3 FhEE 41 B0k : pET22b-FN T 7-
10 ,pET22b-CDH11 EC1-2 il pET22b-FN [ 7-10/CDH11 EC1-2,
BB HIh 6 6816 367 7 488 bp, #4358 5 14 4L IR
Rl AL DHS o JE% 32 25 4 M B F 97 3 F SR TR VR A2 Amp ( + ) 1)
LB R e " KI5 55 S MUBORLHEAT Sal T 1 Not T XUi) %
S, AT ELLFORLIES T DNA P55

1.2.3 tFN/CDH @& AMNZRS Lk JEtE%e 1100 pl
Rosetta-gami ( DE3 ) Ji&37 25 40 fg P9 4351 i A pET22b-FN T 7-10
pET22b-CDH11 EC1-2 Fl pET22b-FN[[7-10/CDH11 EC1-2 T 41
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itk DNA 10 pL 171753415 (30 °C,IPTG REf AWK Ny
0.4 mmol/L 150 r/min 5 H55£ 1 ~12 h) , Z.[> 6 000 1/min,
10 min, WCBT, 6 P5 24 TR, B 22 T 2 1 L 3 R TVE 43 3 BBURE i
7 SDS-PAGE 73#t H i F B R BIEA . #4% «FN/CDH il 5
HERY 6 x his bR alifl, #E47 1FN/CDH Fil& 248 15 1Y fo9% B
( Western blot) 852 o

1.2.4 N B#EE 785 T 40 i ( human mesenchymal stem cell,
hMSCs) 7 B TR MRS & 3 K i bl 2 i £
88 3 mL, PBS Y PE, 250 1 000 r/min, 5 min, WAEANL., 7 1
TH MW  WCEEDTE , PBS W 3 mlL 20, K 40 i B A
SERFRY percoll ZH Mg 43 853 1,2 000 r/min IR E5.0> 2 min, i
RHRZEAZHMNE, PBS W% (&80 (1 000 /min,5 min)
2,5 B, AT 10% FBS () DMEM/F12 3555 5L 5 =& 40
Jid, 4% 10° ~ 10°/mL 350 FJCH# 50 mL 535 . 37 °C .50%
CO, I I i T il A0 0 55 R AR N B 77 24 b, R R I BE 4N i,
A 10% FBS (¥ DMEM/FI12 35355, 7618 15 4 M 55 7248 N
WiFe. B H WSRO, R AE K 2 3 ~6 {0 Rl G %
1K 70% ~80% I B AT T LA G 75 0t 0

1.2.5 +FN/CDH B 58 AR BERG G TE  f B EE MR B A
Ji € rFN/CDH FilG 28 & £ 02 KG B 1 00 d AR vk
Bl WAL B A O DL KGR T o S50 PBS 25 [ %) i
2l \FN BHA%E X B 41, CDH P %) B4 . «FN/CDH 5256 4 . )
96 FLE7 I M NI AR BE R B Rl -G 25 1 oFN/CDH (il 23 A
Mkl 0.1.1.25.2.5.5 .20 40 pg/mL #) TARW) ML
PR AT B 100 WL/ AL, 4 CURFEIE K. K H 5 HiRIE,
JA 85 CHETER 1% BSA W, 4 CUKAEM T LK.
20 X2 AT A KBl 5 70% ~80% f) MC3T3-E1 A & 400 Jd il
A& 10°/mL B B0 I B . ¥ 0.5 mg/mL [ Hoechst 33342 &
TN B, LR Z R S pg/mL, PRI 20 min, H5H5
CEANERL 100 pL/ AL ABLCED 10°/4L) B A 96 FLEsFRbiz %
AL AL, B ROCEAE . B BIRIE IR E AR DAL R
1.4 °C ,100 r/min Z.0> 5 min, & A 360 nm F1 465 nm ALJE K
FEARASE IR LA A . DGR B WA T W 4% L 4t MRS
B O, A s . RT3 UK, A 2 YR B 10° 41 1Y
RYOCHRE A 3 YO BIFE B0 5 Y DEOGR B, SIS B RS B
MR DOGIREE o THETRG B 0 B ECE - R A K (/9L) = 5%
Bkt B 20 M 2% SR B x 10 000/ 21 fifd S 58 G0 3

1.2.6 FN/CDH @it 2 1 R 1 ALP 35 22 < H
IR 10 d B hMSCs M7 2 46 250 1 000 v/min,
5 min, AR 20T 2= TC R EP A, A 40 D 2% W (10 mmol/L
Tris/HCl + 1 mmol/L MgCl,, pH 7.4) % 100 uL, RITIE 5],
U -T0 C20A 37 CRlvk 3 K, 87 Bl (T2 400 W, 4
FEIFE] S s, BB 10 s, YO 30 ¥k , MU A 4 i, 12 000 g,
1 C RIS 15 min, U 4E F3E LG 2R, ALP 3644 =
CIEEROERE - 25 B ROEHE) x bRl & W &/ [ (bR
WICIE — 25 FUEIROGRE ) > WL (] x 25 R . OCN J&[H
FIR 4y B 38 S 9O B - 6 % 5% PCR ( Realtime RT-
PCR) B J7 B XTI B e 014 A5 ) OCN i) 55 K e 3R K P ik A7 48
Eo. JofT hMSCs i RNA B3R EL, 7F NCBI L K % GenBank H1#%
Z KR OCN, B8 GAPDH NS I8, Hf Realtime PCR Y
TR, BTG A B 100 ~ 200 bp 151 H0%F . 5115 L

F 2, FIF A G0 & R AL E A 514 Oligo dT Primer F
Random 6 mers ¥ 245 i) mRNA i 5% 5% 8 cDNA |, 478 &
Bro PAERIG2I cDNA AR 76 B R ilEs | 5] 5 R 94
HUEER B, SR T ABITS00 2 G014 “ A X 2 77 J7 12 ( Relative
Quantitation) o [ % 25 A B A D™ 8 il 26 Fis e il 28, i 27
A3k EAT AT B B4 ACt = H A9 FER Ct {5 - GAPDH Ct
fi, — AACt= IEF X IRAL ACE P IIME — 24 i ACH2 ™ ek
B R RERT TE ) BRAEAE i 9 BRI AR A 2R 3K KT

&2 AT OCN ZEEESHH5I Wikt

HUEEH 519F51 PR (bp)
OCN E47:5'-GGCAGCGAGGTAGTGAA-3' 147
F#:5'-CIGAAAGCCGATGTGGT-3"
GAPDH  Fji#:5'-ACCCATCACCATCTTCCAGGAG-3’ 159

TU#:5'-GAAGGGGCGGAGATGATGAC-3’

1.3 %o
R LA x +5 37, R SPSS 13,0 Gi T4k fF 472 7 R A
RoL

2 HR

2.1 pET22b-FNTI7-10/CDH11 EC1-2 % ik & k64 #)
EAFHEKRET
Mg ny 3 FhEELH FORLEE A DHS o B2 S AR M 250 1, 5

WATEEE

2.1.1  XUEFISEER B EA T BAPE R E Amp( + ) 11
LB e B KaE 7, 4@ BUSURL AT Sal T 1 Not | XU %
SE AT FNII7-10 CDHI1 EC1-2 1 FNII7-10/CDHI1 EC1-2
B T AL R34 AT U S YR RN e B, il 6 T 24 800
1100.1 900 bp &b ([ 1), 5 844 .1 158 .1 965 bp K FEIE (AR
o UL A AR EI 2 T

1 2 3456 789 M

2 34 56 78 9 M

<1500 bp

1158 bp—| 1000 by

1 2 345 6 78 9 M

<2000 bp

1 965 bp—
1500 bp

C.
1:pET22b % i 432 : pET22b + Sal | #-8547;3 : pET22b + Not | #.85
1734 .pET22b +Sal 1 + Not | S Bs4n;5. TR 45,6 TR +
Sal | 8477 . E@ ik | £807;8. TH M4 +Sal [ + Not | 3%
54739 : ¥ 7% PCR 4 ;M. DNA #7/;A;pET22b-CDH11 EC1-2;B.
pET22b-FNI[7-10;C:pET22b-FNII7-10/CDH11 ECI1-2

1 3 MEARMMEYIF PCR £E

2.1.2 DNA i ML BN R B e UM LR 4 A pET22b
AR HE AT ] R SRR RS HE 2 IE B (B pET22b-FNTI7-
10/CDHI1 EC1-2 T4 Fkife 1 023 {7t — A To 5 R4S gaa—
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gag,Glu—Glu) , MFLEHR S GenBank /A7 9 A1 I 3 A /5 371 T B Al AR MC3T3-E1 (14 W AR A e A3 2,0 ~ 40 pg/mL

Y& .

2.2 rFN/CDH @& @ ey £ 8 Bk

2.2.1 rFN/CDH 7& Rosetta-gami ( DE3) H ()i R £ ik i
I MSCAE 2  A BLA Y L R DL UE (LA , 1 SDS-
PAGE #F173R3BTE R 50 HT, 45 R W] . FN/CDH £ 13 (& 2A)
FIULHE (& 2B) sy Rk, B 29 80 x 10° 4k, 5 FHi
{E(75 x10°) A4

M1 2 3 456 7 89 101112

120x10°> =
95x10°— =
72x10°— - 311 g |
55x10%— & . a E
43x10"— -
34x10°— :ge =
26x10°— &\ !
- L h— -
M1 2 3

,..—..—._.YA

95 10— Fi E

72x10%— ww &

55x103—>-

43><10*H~

34x10°— wa
26x10°— - —

A:rFN/CDH, fa & 33 58 FNII7-10, CDH11 EC1-2, [ # 2 B pET22b
EERRE BN M ZRAAFME; 1 ~3: K55 pET22b 49 £ ik ;
4~6:#%% 0 h CDHI1 EC1-2(35 x10%) #9 4 ik;7 ~9:FNI7-10
(50 x10%) ;10 ~ 12; 'FN/CDH (80 x 10 ) # % 4 ~ 6 h a4 £ ik,
B:rFN/CDH % FN I 7-10 #= CDHI1 EC1-2 & 7T &M & & % X,
M. & &4k ;l ~3: k55 CDHI1 EC1-2(35 x 10 ) 4 &% ;4 ~6.FN I
7-10(50 x 10*) # § 0 h 49 % ik;7 ~9.:FN/CDH(80 x 10%) % %
4~6hthkik

2 rFN/CDH 7t Rosetta-gami( DE3) F ) iE S RIE

2.2.2  Western blot %% tFN/CDH Gt & A& TE rFN/
CDH FNTI7-10 1 CDH11 EC1-2 ¥y anitftiit, 25k 75 x
10° 45 x 10 35 x 10°* b 7= A J4 38 4, B0 UE T 45 SRl B LR
KRR HERTE, LA 3,

75x10*—

1~2: 7T fe ik CDH % L& 42 T 49 35 x 10° 4653 ~ 4. 7T
kA 6L AR PN Ze 50442 T 49 45 X 10° 435 ~ 6. 7T 7 b o 61, %
#& tFN/CDH 28 X 44545 F 25 75 x 10 &

3 rFN/CDH gt & E A RZEENITEH 47

2.3 1FN/CDH @k&-%& & 690245 iy &%

55 PBS =5 F X BRI AR HE, /6 tFN/CDH SE3 4, FN BH AR X}
HEZH F0 CDH BH 4 xof B8 41 ¥ 2 (9 TCPS &1, BB 40 I K
MC3T3-EL RGHIHECE A 2 3 0 1FN/CDH 3R JZ 1) TCPS

fil 5 3 oFN/CDH #1855 T BHEXT B4 0 ~ 10 pg/mL &
PR R RE - JEE TE AR OG5 Wk B AR B 354 /i +FN/CDH. 1 385 °FL
YEFIWE S 5 pg/mL, YRR FN/CDH %} MC3T3-EL f % Ff
Y%l FN 3 CDH fF I 5 i 40% 1 192% (P <0.05) ;
rFN/CDH HA RUFAGEIE B ARG A sk . WL 4.5,

4 000 -~ CDHIIECI-2

-=FNII7-10
3500 4 -4 yFN/CDH
3000

0 5 10 15 20 25 30 35 40
AW (ue/mL)

a:P<0.05,%5 CDHI1 EC1-2 = FNII 7-10 4t
B4 rFN/CDH {2 MC3T3-E1 #3588 B i 4%

A :Hoechst #7769 MC3T3-E1 £ PBS =
(5 pg/mL); C: FN Fa & 3¢ B (5 pg/mL); D

¥ ¢ %} 58 ; B CDH ra. ixﬂe
.1FN/CDH 52 % 21

(5 pg/mL)
5 BIETLRBMETNE rFN/CDH B{R5MEME  ( x200)

2.4 FN/CDH g4 & 4912 58 1E A

2.4.1 FN/CDH g4 % 50 hMSCs iH 555 )5 ALT J§ G
71 ALP 1% Ji 78 hMSCs 55 10 d J5 B 281k, 78 oFN/
CDH(5 pg/mL) ZbFEY) TCPS F21 , ALP % F1 95 5 14. 46 +
0.46, 43513 CDH PHPEXS FEZH(9.09 £0. 12) F1 FN PR X HR 41
(10.64 £0.37) 8111 59% F134% (P <0.05), 4275 FN/CDH
# CDH 1 FN ELA7 S AT i £ ik e 300 2% A Jd o A i VR
2.4.2 FN/CDH &7 [ 520 hMSCs B B5 55 OCN #: A
F3k fE vFN/CDH (5 pg/mL) &b 3 iy TCPS % ifii, OCN
mRNA F357K -2 CDH 1 FN BHM:X BRZLAY 1. 69 fi5F0 2. 27 £%
(P<0.05), 2/~ rFN/CDH W] 5 4§ {2 i/ 17 25 hMSCs i
FAJCHERE OCN 23k i, rFN/CDH HLAT [ 47 ) 412 22 40 f
Hor AL AE YT P, T oFN/CDH )2 1) TCPS 218 % T 41 it 51
BT ) oA B 3 R

3 itig

P T 0 A S 2R R S T 1) 5 20K RS R 1)
WA B R PERER S B, (L H AR 4 2 53 1 40
FBUh TR AR A — TR PR A R 1
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T O T A R 2™ o PR ) 1 200 - L - L 2R A
Aty AR5 B FEl a3 R B —FlosUg
R0 38 5 b 7 20 B A E AR AT R R . FRATT
FEVE Z Aoy F A5 5 P Fop, Bk T FN AT CDHIL
VE R A B A DI RERTIAR 2 F o

FN 7E8 kA R T E M A, )2 ECM 1%
Whrh A i, H-S5 RUE 4l i 45 4 B8 o T HoA
ECM I —Fh4 4. FN-SEA R G5 AR, B 35
S 2T LA AN R SR 2 SN B B B, T L T T
L ZHE BE I (FAK) HEEE (., Sre 2555 70 1, B
MAPK JUK % {5 5 38 %, M o8 97 40 jf A4 K oy
AR o R B4 12 G A% R © B ok ik 22 f) BF 2 F
SR T A B . i FN ZE B 5T H AT R $H 3 o
“SEIE” Jr G B 20 RS B A T RE SR

% FN“ S0 SO0 1A &, FRATTIA A 400 JL R e A
S 240 -5 2 R ] P LA SR 4, T L T fi 4 440 L P4
YA ] ) — 2R B A AR DT 5 1R (5 5 % 388 D RE B
655 s 2 1 P LA e () gy 3 ik [ o 4 e
Z R FRG 2 M R, T 22 ol 200 i [ 52 922 DA AR 208 s 350
HEL R 4 e R PR, FRATTAE R B T AE A T g
HET —Fp LA R Mg SN K B 4 7, B CDH11
B4 B 2% 4E . CDHIL1 5 5 8 5 fE % % A1 ¢, 78
MC3T3-E1 40fid% % 1 J& 5 CDH11 32363 hn ¢k ALP
TEPE R SRR TE R A B 2 A B R A AL
#1273 Kudo 25 % B CDH11 ] 42184 MSCs [A]
B A0 RN ERCE A 44k, 7R CDHIL A RE 2 A 43
TR PR K s [ R R R . i CDHIL FEAR A 5T
H ] 7 A (R X R R 1 D BE LA

AT AT WIBE 5T & B, 8 BE AR A 1 CDHIL
cDNA FE YR 4Ny B K5 F7 1) BMSCs, 17 B 5 S & L
20 2353 25 ALP 35 AN OCN e fRE R i
BMSCs 7 CDHI1 A [14) [7] e S A 5 50515 6 Jo oA e T
TEH A, HL A O ARG BREESORN 1 285 R R o
AERERE (ALP 355 F1 OCN S s 4 b e o B Atk %) 1
E— 5085 320 . A A CDHIL %% L iy 4 BMSCs 2 &
JIC D v 24546 52 B e B, CDHIL 3 PR 1 o
KL IETARIG 4 JEED AT R S0 B XA e A
DL g5 R CDHIT & — oA 5 8y i i 05 A= 18 1
I3 F XA ER A 58 AT B 25 78 41 2UE 52 AN 72 40 45K

FEF I, FRATTT I AT — b LA R B R R AR
HERER 143, (H 5 A ) A0 Qo] SE BEXF FN AN
CDH J:[H Ay PF%E , 8145 FN Al CDH HBHEZS (Al i 4 |-
SRR B v A A i, TS 2 A A Y o e RY Al A R
Fo R —n) @, 3412 S A T AR B4
T RS R RS, LA E A A AR T fg

(AR B Y R BRI . ASBIFGT SR TR) U A5 11 Jr 7
SCFE FN A1 CDH11 §fE 3 H 7 TR, & 8 N-terminal -
CDH11 EC1-2-( GlySer) ,-FNTI7-10 X — ¥ 2045 44 453
4 FNII7-10 #1 CDHI1 EC1-2 [H3EH B, XKD
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