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FAK/ Twistl 135 55 12 igit i 3 e vt 112 DL 5

SEAEME > skt BP0 RIRER 2 GRARH 2  feiel2

HE B R FAK/ Twistl {550 B 75 Bg% & it
PIER, FiE 10 d KRR B4 (50 H) Fl5 4% g
B (50 H)  LIKRBAF 2 gl HREZ 0.5 em
— BN B IR AN A5 R I R 15 O, R R R R
TG S AT, TRt 2R B e NG 180° 5 47, WiZH K L 3 SRl G ik
TPSE5s . Wi iliate o2 I AL R i i SRR R
TR H L B S A P b, 0 AU X HIE e € 00 5% 5 4%
161500, Western blot \Real time PCR #2240 AL 4L (6.0 %€ B
I KR R RE R FAK Twistl 3830 RIA 50, 8 ek
M IRRRE R TR AL, 2 R A ST B L (P <0.01),k
FBl M A T A R X ARG A 25 55 B R & HE
Yt 255 G G 21 P 52 4 P G ok R A A A R RR IE
WIS AT R ER I 2, R o | gk b A )5 K RATsheE T
K& H. H BRAMAR 5] ; Western blot Real time PCR 458 41 fb Y4
7R e AL FAK T B 0B i A e 2 38 4 35 78 T 4o
HHZESERH#E (P <0.05), HEFEZH Twist] 76 AF 5 5
RGBS EIL T B H 2R GSIT2EE L(P<0.05) , 760
AP Twistl FIX M, 2R HHEIFE L, &%
HENERG T LS 30 R F S AT SR TR AT N
2ESEH FAK/ Twistl W] GE7E f5i4% 1 & i 72 b & ¥4 5 B 2 4E
Mo

4R B DI ; Twist] ; PBI4E I 4 5 B2 fSU0E 5 {75 53 %
FREETE R

2022 - 08 —23 ik

FEGWH K B RRIA S (45 82160250 81960238 ) 5 N5 H
TG IX HRBL A T4 (45 :2020MS08013 2021 MS08124 ) 5
B AT (445202202234 ) ;1 3% 2 2% B Rl 24 F 5%
4 (45 . BYJJ-QM 201928)
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TEPE A R B o R A% 5 TP Y B
BEERAL, ML A 1) & A 5 R B 44572 41 2]
AHELAE PR 0 25 2R R 1) -5 i S (1] 79 AH
YERIY . FERE AN ASE-5 fi 4 A EAE T R, A T £

oI R T AT, A kA
#E H (bone morphogenetic protein, BMP) {5518 % | i,
21 Yk 20 i A K R F- 32 4R (fibroblast growth factor re-
ceptor, FGFR) {5 53 5 55 ) , MIFELTAR MR 58 1 3%
B , 256 BEPL I (focal adhesion kinase, FAK)  Twistl

o L A S B E L MVE, Ghouzzi et al'™
(RSB L UESE , Twistl IRE A A% G P 28 W] L3 3L
FRAERS I HAERR A b2t B FLIR Bt
FAK 7T DL it 57 i 1A 40 0 -5 40 0 S0 57 A4 AR
VEFAMHI B L . FAK Twistl 213K B FiR)Z,
N AR RAR 5 T  PEE 2 a5 20
ZUIRE., UL AT R FAK 2 Twistl (3%
TSR LA TS A 65 I % 2 A i JISA A I S 1
225, AT AR 48 LR AR BE i T FAK S Twistl {5518
X A AT A R IR VR T, PRI 32 S 3 ok 157 SD
R B AR, LUBI IR FAK Twist] {5 75 18 #%
TEPEE A& B R BIL]

1 HREHE

1.1 Zh¥#ER AR [ b E R 2R B
&4 SRS SRS BT (b5t ) B £l B B0 5 G
FEE IR B AR ) LA SD R BRUVE A AR, el L AR 2
10 KRR LB (AR) 3 100 JAERBFIEATS K
RIRXT G BN R AL 50 HL, 4351 S % B A e
S g N RAEAR RIS SN IC A S BT | (R I i
76(19.04 £1.07) g XIa] A,

1.2 XBWHE

1.2.1 FAZX & HEAYTFAEARTINE T
BT AN, TC A AT o 2 S (R B, TC ' 5%
IKA RO ARG 0.5 ml/100 g T LIRE s Rk e,
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JRRIAE 5 28 ARF b T 9 it SRS, BT 788 2 Pp K 24
2 em FHYIE, & RUBI G B2 )5 VIOT, e i
OFES BN, B e AT SO G,
FAR0.5 om fif— B 67, 5 B v i 5, [R] Ik A 3 5 £
IR A R4 T ERE 180° )5 B kS A7 . X IR . SR
ARTR A F AT 2, AR 2 8 5 AN A TS
JEARZ AL (P 1) o FARJE RS0 AE nf i i 5 1)
1 TCE TRAR TR S SR R JE . AL E7E
DAL 2R OV RS B N ATl - (B S N E E PN
IEWARET 3 A, 76 A A8 Ar A il & 37
110977528 Ja A B, ZEA 1 20 AR IXF) A8 JE ( Dura )
B (Skull) SEEGHEAR

X AL AL TR TiERE 180° R

B1 RHASHBRAFATEE

1.2.2 ARFIRE BMATHELIER 10 KRR
T PR BRI 02 i 509% 7K A S I s
JIRI 5 BO0E , BARGS BRANF

O o f 000« 87 FH /DN TR S 55 0 40 A o o A
Nt B A 5 A 1 S5, e 0 R T O 4% 5
2 L DA A5 PR T B AR R T 25 RS I AT
KT R EAAAERAT S N RN R T T R
BRI R EUR TR TR, @ Sk FR & .
Sk FE VA AR S & B B B AR ARD O
UM Sk FELR B G O, R BR Sk i A o B 48 45 R
PSS (i PR3 A v ) B A o B A5 48 s LR
WUHF A (A Zk) « PR S5 s B Sk
B IREG G2 I IERIE (B £k) . &£ A
PRI IE 717 25 55 VH 5% 07 467 5 =2 [) P B 5 P9 (.

A

&) MR AUATEET A iR RS (D
2) RUMAR IE MM 2% 3 5 T A iEL K, L
A ALK IE WAL WA LR AAE 22 531 1R
T A LA Sk B2, B R AR bR R R
TE A RO E AL & B 2 3 Uk, T4 5 R
A, T RAT B AR, AT DL ROV Y A
G, B R S AR T ALk SR A K 3N — 2 S0
BFE L, @ AR bR~ R 7 200
ARG THEAR XA, ] B 1 4 R P 7 2 X
Rl AR RAEE R, O B ISR i B B S 40
S A PG AN T o7 A I A R RO B IS B
I N b R T L R R P DAL I R R A A
A, DT T 2240 1 i 4% L P s B At M A S 5 1
Jr AR, PELIE 2,
1.2.3 iTAF%H WHEFAGEFERKES
JAEE, 3 A BEALHIE 10 RKEATH 585, Vg R
45 K5 50 em 5 40 em T IEFE T, B35 DU B
KORHRE R e SRR BE 3 N A ARG R TEG 2
Koot BESERETR HEAT, [R] s 7 52 565 o) i v sl 4 K Rl 422
Sl N O, Sk S A AT AT A S, T — R
PRI R GG, K AT £ B J5 1, 5 &
10 min i SEFIRSE R TH RIS, 4 55 56 H LT X0 58
B H BN TS —MA AR T, SC kRt
10 min, 105005 P4 S B R | DD ) A Ao DX 3Bl %
(I 20 bu N5 RN TR 3 €/ TR 5 s T VAN 3
T HEE S OO, WSS LR T S IR T R A AT
h B BEE T RS BRI AT O I 22 Sk, T
FIRAE P G OO R AT 2 i 52, e /N RS S
25 R R ISR £ BB 1l o SR S 225 50
kAl
1.2.4 Western blot  FRHUM ZH KB4 B il B
PER B ZH 2, bR TAEAS B /N, 5 R H 6 1911
ATRAEIG TR, T 0 3 WK B0 i i

B C

B2 KRABEFAEEER ERAREEREENE
A Sk DU AR 22 (1 B8O BIA K2 S EONIERIEE 3 ‘52054 5 IR TE) ;B 45k 0 v B Rt 1 R B L € i JE Y ik
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PRAST5E T 1.5 ml B0, T BT R AT g5y
A 200l A4 2L +2 wl AY EE 1 I )
FRUFIRS) BT 75 B 4 M, Bl R 1, TR
HELOHLT (4 °C 12 000 r/min) #5200 15 min J5HCE
THWCFH BCA I i v B2 5 42 Lo 451 fim A bt 48046 57
S0 ,100 °C 48 5 min, 76 42§ 6 1 59 RN
I TEREEE IS T AR AR A 5 8 Marker, & T
VKRR E T 19 mA 38 B A WL Marker 3237 70 )2 I 55
We i R L A TH I 29 mA |, fF HiRsr TR H
B8 5l 28 rh 2 1 B0 30 IR 45 1 H Dk, BB 5 ok L A
FIH%% 2 h 2 PVDF % b AR AR5 1.5 h J5 5
H RN — 4T (FAK/Twistl ) i 8, TBST 22 i il 15 Bt
JEEE DT H0 1.5 h, FRR PRSI 2B AR AR
JUE-S2E

1.2.5 Real-time PCR ¥ 1il real-time RCR 5|%,
MIEH FE (GenBank ) I 28 15 K Bl FAK A Twistl
K5 NS A B-actin [ FE 751, AR 4 )7 51 >k H
primer 5. 0 B A1 PCR 5 %ﬁﬂ‘, 5| %) ¢ 5 Un
#1,

%1 Real-time RCR 3|#15 %

B IYFHI(5'3")

FAK F: TGGACAGTCACAAAGTAAAGCACG
R: TGGGTGGGCGAGTTCGTATT

Twistl F: CCGGAGACCTAGATGTCATTGT

R: CTGGGAATCTCTGTCCACCG
F:GGCTGTATTCCCCTCCATCG
R:CCAGTTGGTAACAATGCCATGT

B-actin

FIH real-time PCR a5 & %F P4 2H K B 4y Bl A
ik A R fi - 2H 20 FAK  Twist] %2 B-actin A mRNA
HEATAHXT PCR 437, B LRGN . B 6 BilFEAIR
FEJG HEATIR I, W v 5 R s AR 43 Sl 1.5
ml 208 P, JC T 57 R ] B8 BT 6%, % BR real-time
PCR 590 & Ui BH 5, Jim A HH 0. 40 20 e 8 4 2 0 Vi
J& , A 96 FLI¥ PCR A, BALAINA 20 wl 8 55
L>o 1E ABI 7900HT Real-time-PCR 2 i AY b i#E4T 2
N R E 3 NG AL, B ™ S 55, T RO
HLF IR B0 10 min, #3555 000 r/min; # 0.2 ml %
B2F4R 371 96 L. PCR A & T 2¢ 6 i PCR 97 154X
ABI 7900HT FAST " #E47#: I, S B BT .95
°C x5 min TAEME;95 °C x30 s 281, iR KR 30
$,72 C x30 s A %A [ 40 ;72 °C X2 min
FAE FAK B KR EE N 58 °C, Twistl 1B K I
61 °C, B-actin iE K E R 60 C, HASHHMIF,
Real-time PCR W25 W5 , iC SRS FEAC Y Ct {H, 2R

FH 27220 il A T b 5 R LR
1.2.6 HE 5%ziatcée RHWRAKRYR
I SE 25 H 3 MREARIEAT 4% Z R BERK 48 h
Jo AT A A BRSSO AL T )
A6 wm) , R 2R 07 5 FH AR 8% ok 44
i, 60 CHA N 30 min, 22 2 T 4%
B i 10 min J5 86 BE RS &K, R ARG Y2 {4 3 min J5
AR 2 min, WL AWK A G4 30 s
JE BB EEAE IR K, AR T A I 3B 5 min J5 Pk
RERE S R B 9E B HE Jeta,,

T UL 3 ANFEAR R R RSB
K EZ0K g R AT JRAE B2 W 16 = TR 9 I 20 min
J& PBST {5k, BHW I EEEIHEE 20 min J5 5K PBST
THVE, WEOCIE F — P (FAK 5 Twistl, FBELL 414 1
1 100) ,4 Cit &, PBST ¥ U5 0 & bt (6 B L4
1:200), FRIK PBST i§UE/5 #4171 DAB W8, & T2
TR T S IR RIS
1.3 Sit=43E il GraphPad Prism St ik
PEEAT AT, A LI 5 R DL o = 5 FoR, BRI
Z/EE 3 W, WA SLIEGE R ¢ BT AL,
P<0.05 WERAGIHEX,

2 &R

2.1 BlEEEMERTNE AFARBMET
K2 x G AER], A 10 d ISR RAEAR S 3 J4
AL, e 21 P58 7 W b ] UL 58 4 P A T SRS, &4 i
SV BT T AL, 2 0 A A R i R 4 P L R R
KAEE TEEONE T, W5 1 4% e % o T i 4% Ak s i
J& , FRAE TR AT A (B 3) o

A B

B3 mARGHLE
A X R R SEEAAAE B REFE 2 MR g O 58 M &

2.2 BREEXRIHBAREES MEMAKFRE,
SR AR DX AR R T R D R PR o A 6
P AT 00T, RA B REEEZ S AR E
SL(P=0.003,P <0.05), X M2 B o5 RS 2448
49(0.34 £0.06) mm,/NFHEFE 4 H (0.5 +0.08)
mm( € 2), EFXFICFPAE S, AT RE e FL 5 Ak
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b, B HBAAR SRR R TR IR

R2 HE10d KRYBRARE3 BAEBEFHIBE(n=10,x+5)

A AR Xif e e P1E
i (g) 94.87 +5.09 91.50 £10.41  0.49
A % (cm) 4.73 £0.10 4.76 £0.13 0.64
B % (cm) 1.36 £0.08 1.333£0.08  0.50
C % (cm) 4.77 £0.77 4.87+0.18 0.76
D Z(cm) 2.13 £0.05 2.23+0.16 0.18
HIREF(mm? ) 32.19 £12.70 39.29 +11.52  0.33
AR (mm? ) 45.11 £11.62  46.47 £13.67  0.86
BHAFEEE (mm)  0.34+0.06  0.50£0.08***  0.003

XA AL, " P <0. 001

2.3 FMERARHRTAZRE AN GLE
BAGHEAT AT, A ¢ A58 i =Xkt 1 4 B s xof
Fo e , PIZELAE S DX 3 1) S B R P S8 e b B
B2 58 Goil2# 2 X (P =0.038.0.014 0. 040 ,
0.003) , VU ry e P Y3 i b I A] 9 22 S
Giit# L (P =0.043.0.039.,0.011) , PUFf kA
WAL FFEemfE) P14 > 0. 05, 78 HA s b, 4995
whisr HEE ABME S TS s s U |k X
AR B T] S X S R R e L (R A 22 R TG 2
BEY(R3),

F3 W IHLEEE(n=10,xx5s)

W55 5% Xt IR | Pl
MK,
SR (mm) 54599 +9 825 46103 +6906*  0.03
SEHHE (mm/s) 91,07 £16.36 77.09 11.58 0.04"
# Ik (s) 145.4 +32.83 186.1 +18.54 0.003* %~
U
P& (mm) 35 742 £5 564 31 115 £3 801 0.04"
PR (s) 484.3 +33.76 495.2 +23.45 0.41
FYIHRE (mm/s) 74,19 £12.87 63.11 £9.073 0.04~
HEATEL 46.3 £10.77 37.8 +8.28 0.06
IR (s) 131.1+31.35 165.1£22.03* 0.01
Y
B (mm) 17 997 +4 821 14 131 +3 541 0.06
FELEF i) (5) 109.6 £33.44 97.83 £20.61 0.36
P (mm/s) 169.2 +37.03 143.9 £18.01 0.07
HEAWEL 48 +11.88 39.7+8.93 0.09
HRHI(s) 5.625 +3.97 11.3 £12.20 0.18
k] (5) 13.41 8. 84 20.77 +9.59 0.09
g
PEAE (mm) 859.5 +666.7 857.4 +644. 1 0.99
R IE] (5) 5.624 +5.12 5.08 +4.53 0.82
A (mm/s) 126.9 £109.9 182 £101.3 0.26
HEATEL 2.6+1.89 2.7+1.77 0.91
IR (s) 308.2 +£209.7 304.9 £209.5 0.97
1L ] (5) 0.928 +1.52 0.163 £0.37 0.14

EXRA L. * P <0.05, * * * P <0.001

2.4 FAK/Twistl 7£ Western blot 1 KX [F R
SLEGEER BN  FAK EERE TP, Twist] 3%
IR TR i A i i {8 Western blot 43 AR 2351 %}
TR 2 X B2 178 AR DX A S AR B 19 FAK/ Twist]
PEATRE IR, 45 5 7R FAK 76 8 gl 4 et
Nk A T IR 2 R G X AR
L 2 T B ik e AIC 0 R 2 A St
¥R X (P <0.05, 8 4), Twistl 76 /65 49 P
RN EAH T, 25 57 LB #5278 A i A 20 241
TR R R T IR, ZRA G FE X
(B 4), 38t # F real-time PCR 4% A 43 51 % i i
ZH R REEH B A DXAE ik i 2H 25 A0 i i 2H 2 ) FAKS
Twistl #47T mRNA #3045 PR 5 Western blot 25 H 3%
IRHAAT , FAK TE /B 2 40 | e e 4] 3 ik o W e o
TXPREAL, 22 59 Gt X, TE Rl i B 2 | i
A RREMTAEY, 25 A5 IT%E L,
Twist] 7Ef-B b LRI AT, 22 5 51T
SRS TERE i B2 2 | e B 20 3 38 BT XN IR
N, EZREGIFEL(ES) .,
2.5 FAK/Twistl 7 HE M E AL R REHER
W REAR AT A S I D) Y o B 7 ), RIS
21 HE Y@ s 25 5, 45 0 Bon HE e 5 R HR L
W25 RFA— B, XF BRLL ) AT TR PR, P A -5
ERBIES, M A miseC 4 (K 6) , #t—E
X R AT PUA G IR E T DAB B, 345 e el
R85, 78 FAK fsis 44k 45 5 > v 5 4 foi i vh
FAK R385 24 1 TR R, [ BeF e 2 4 /515 v FAK
FE RS TR (E 7). Twistl EZEAEM
i 5 R R R PO LT A0 2k T LR
J& AT LAE B Twist] B HER; J5 (10 miSE B+, R EEUEA
fiidg 2z [a] (141 8) .

3 itig

P LRI NG K Bl A TP B B U, 2
T SR S AR T ) RS YR e S o A
HARHDERAE TV 2 H B AR R A PR S
SUL AT A X E RIS
ZAE 2R Tl B AR PR AL R AL, K] L
SPEUTLE R A UL T

TENZE SR B A B0 B b 2R 10 d YR
RS T A AR 6 A A Ze A B LR AR BIOIRZS
LN 2% i 2 H) R S P 5, ATIX S KIS AR AT 0L
PR AT A T R AR DR B Y 2E 10 d R Bl A
HBFFERS S
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1.5

FAK & [ RIE KT
(M Z NGAPDH)
=
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T
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Ju—
i
1

—
(=]
T

(=]

FAKZE R R IE KT
(M2 HActin)

XHEAL Jrede ol

fil B 2H 21
X HEZH ek ku
FAK 85
GAPDH 37
Twistl 20
D
r 1.5
sk
R R
z’*% 1.0 *
K s
RS
20,5
i LR
¥
==

XL ek

i i J162 2H 24
POEEEN i ku
FAK 85
GAPDH 37
Twist] 20

fes]
o)

15p 15

DT - so b
ﬂle.o- T ﬂ22531.0- -
< #® <

J:'(‘%05 ~11305

& =

0
XHEAL Jrede sl XA ek

Bl 4 FAK/Twistl {5 S@EOAEREA HRAMBRENSEHEARIEER
A B3R 145 ; C: Fak 78 BI4LBUE 2R 2R 00 5 D« Fak 7 96 4100 I3 55 b 28 (1 2R 5 00 s B - Twist] 78 4L P 2 (A5 00 F Twistl
T WL R iR P 2 A Fa ks O SR IR AR * P <0.05, 7 * * P <0.001

—1

0
XL e

Bis

—_
(=]

(N2 N Actin)
e

FAKZE R R IE KT

0
PRNIGH N d il

C s Dyse
%“ [ = %2
X5 1.0F K2 10F —=
hé*fg 0.5 ﬁéjg 0.5f -
2 2

0 0
XPHEAL el XHREAL e

B 5 FAK/Twistl {55184 R FERE SR H X3 B8 40 RO BB A AR A0 T8 FR mRNA FRiLER
A FAK 7E PG o mRNA 1500 ; B FAK 76 B4R iR 5 -h mRNA FKME 005 C: Twist] 7E ML /1B o mRNA FEIF 00, D Twistl 76 H
ZHAF AR mRNA IR 5 50 BRAL A * P <0. 05

A B
C D
E6 HE#f
AXTREZH x50 B X HEZH x 200; C. igi% 20 x 50; D, fighh 4

%200

ALFEPTLE R AR IBORE A T UL . T e i 14 i 4 52
SV, X B EEAT IR ATAE LI P I B i 52

PRI R RN R . AR B2 18 LR
sE R AEE R AR S kT kB R
FTIOT R I B RSB DR TR R A Mo
PR WL 2 S, 3 AT 55 1 FH B R A JEE A
ZEA O T REIA O R AR K A 7 ) 5 1 AS iE
SE BN D] 22 S, R IR N D A Twistl
SERHEIN THERF SR A M miaE 2 2 M 5 R e
e JE RSO HR A T )L

TEW" S5 rf X B S BRE SF R B RE B R
THEREA , # 1LI1]/NT e AL, th A hy fii L pA
Ja T AR Bz sRE A1 B R I HH BUIAR  £R & (T
o], B EoRUL, Wi sh P 7e Bt AR A= 25 a5,
B 45335 ST Rl 2 AR AR T Hh e DX O 4 10 4 X I
8l AR O FT PR BT A AR BE ) 22, U] v s 45
BRI (RS , 7 O JA 45 BR I ) ost b ERR R
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C D

E7 FAK REALER
AR FAK 414k x 100; B; XF M8 40 FAK % s 411k
x400;C e 4l FAK Sz 2ifb x 100; D g i 41 FAK %fe 2 ik
x 400 ; B3 00 FAK HiiARge (@ fH

C D
B8 Twistl BEHMLLER
A KFIBA Twistl S04 x 100; B % BB 2H Twistl 45 2 1k
x400;C i 4 Twistl HE2HAL x 100D, g5 24 Twistl 201k
x 400 ; 47548 10,y Twistl By (@ 1

e 2055 %ok 28 A D £ 18 A BSORIp 2 i) S B
25 S ] A R AT 6 HOA T SRR B T
SEEPWE DU JE 20 0 B A P R B A L PR ] R
DXl A5 2R — 2, it — 2 Ul g B S K iz
ZHRES T Kk Hoax I BUIMAR ] o i T3 528 %t 1
AR FRIE SR A S 2 WA R, D T T g
JA R B AFAERT i, 2 i AT HA A7 o 2
v

FAK SR HUBE R 56 1Ly A AL B R 0 A i) /0
73, T SR T B A2 A o 240 B R R L
BB R, N R T R AR SRR FAK A
HENER, Twistl FZAEFN 1L 8 A28
AR I B AR o 004 ke 2k 455 (8] 5T 40
AEFARAFRE 25 LTIk, 7 U4k M 4 i 72
H, Twist] $0 ST 4ERR A% A IE WA | b o g 1] &

1 RIS, (AR o0 A A AL AS DRI 38 B 434k, 77 A 3 1
i, FAK FZEAZ R 1484k, B Fi N R 7 Bl AT i
(3G R Hp BN, R G FAK 76 RFSEE 112
BUBEE 7, AT — L 2 2 P 058 i 5 i) i 4% 38 5 Al B
YAV . A SIS 25 S AR B HIE T 3% — &, Twistl
T 2 i S v 2 ok T AR 114 i PR X1 i
e I, 3B T4 i BT 97 B 4k 4 4t M 43 AR S
() Twistl FOVEFH3Z B, JC 1 21 100 1 i 4 P41 5 B9 4
FH DT 3 S04 Ak 40 32 25 e A0 e B 5 A1 A 4
L 1) AR A v, G 1) B A B A0 B AR | e
LSETAEN A, BEFE U FAK JCiS 78 /B if J i
i S 8 2 3 ) B o R R, R R R
BEVA A I s 25 AR O 52 B, B i) A KON g i
J (%) 2, DRI 3 35500 PR R A XG5 1 i
PRSI FAK B2 63K

S AR P 11 2 B DR 2O AR 2k T Wl i AR
ML F ; fmisE A S 2 S 8T 3h e 1 R BRI
PR Ho R 1) | FAK Twist] 75 /i 4% P& 3 F vp ol
RERFEE EE AR, Hrh FAK 2075 i h 3k
ik, HAE M P A o R R R R B R AR
F14) T3] 425 S0 200 JHL ST 8 , Twiist] 3 5 7 Rl i J5% J% /1 4%
kb F IR T LA A Ok A 32 B R A ik
B % i e A 240 L £ R I A AR IR S A 1 T, > i e 2
FRHELR TR AN A SC L 2R TR i JE 4 R ECH R AT
ke

id

Bt Lk
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The mechanism of FAK/Twistl signal pathway

in the closure of cranial suture
Kou Zhengxiong'*”* | Zhang Haiyan®,Shao Guo®” ,Zhang Xiaolu'*"* ,Zhang Chunyang'*"* ,Hou Xiaofeng'*"
[ ' Dept of Neurosurgery , The First Affiliated Hospital of Baotou Medical College, Baotou 014000
*Institute of Neurosurgical Diseases, Baotou Medical College ( Translational Medicine) , Baotou 014000
*Inner Mongolia Autonomous Region Bone Tissue Regeneration and Injury Repair Engineering
Technology Center ,Baotou 014000; *The Third Ward of Neurology, The First Affiliated Hospital of
Baotou Medical College, Baotou 014000 ]

Abstract Objective
sure. Methods

of them were made a approximately 0. 5 c¢m circle bone window at the midpoint of the lambdoid suture of the rat.

To investigate the function of FAK / Twist]l signaling pathway during craniosynostosis clo-

Ten days old rats were divided into a control group (n =50) and a rotation group (n =50). Both

The bone flaps were left free without damaging the dura mater. The bone flaps in the control group were reposi-
tioned in situ, and the bone flaps in the rotation group were rotated 180° and repositioned 3 weeks later. Then the
experiments were performance as followed ; open field test, measurement of body weight, head circumference, bone
flap area, and thickness of bone flap in the two groups, observation of cranial suture closure by microscopy and HE
staining, FAK / Twist]l expression determined by Western blot, real-time PCR, and immunohistochemical staining
in the bone flap and dure, respectively. Results The cranial sutures was completely closed in the rotation
groupand that was open in the control group through detecting by microscopic examination and HE staining. The
thickness of the bone flap in the derotation group was greater than that in the control group, with statistical signifi-
cance (P <0.01). There were no significant differences between two groups in head circumference, weight, bone
flap area, and operative area. The results of behavioral test showed that after the closure of cranial suture, the ac-
tion ability of rats decreased and showed a tendency of depression. Compared with that in control group, the expres-
sion of FAK was significantly increased in the calvaria and dura as well as Twsitl was significantly decreased in the
dura in rotating group measuring by Western blot, real-time PCR, and immunohistochemical staining (P <0.05).
Conclusion FAK/Twistl may play an important role in craniosynostosis after rotation.

Key words FAK;Twistl ;closure of cranial suture; craniostenosis ;signal pathway ;cranial suture rotation



