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AT LAFHEL AR Neuro-2a #E1 AL E HE S AE AR A RZEHTIRES - oA [H
R FERVE | N2a JHAEIEAR ~ HEEZERE - SERBUR T ER N2a diiffE 100 KPa BE Eaifs
R HAHEEZEE R » B N2a BE (RIS B R R AT T 2E R 3#% - [FJIF advillin ~ paxillin ~ myosin
Ia 1 pFAK SF4lIRE 5 25 28 B PR AR ARG R B AR A RS B8 » (EoRBIHALZE
RIEAARH - advillin SR EES#EEH > A28 myosin Ila » pFAK SEG T RIEIVAL - BIZ2
AR DA REAFRIRE - SR RIEEEE B 72 B H B R R EHY) & o 57
advillin A[7E B4 RERIEHEZE AR - RIT{E N2a YA pAdvillin-IRES-hrGFP Al pS1S3-
HP-FLAG f&fthi#ae2e » HIRBE AR AEREEAFE - [HiE4: pS1S3-HP-FLAG &KHHY
THEEZE RER - &3 advillin £ nucleation THEE(E(HALZE A REHEZE AT -

= - WsEk
— ~ SURREEE

EINEHC EHEE - DU SRS AR B E I a0 v RE A R H B R

HEI 5 S RE N T 2 R - BEPENEAESE - IR b CEE A
Ry PR AR SRR ER - RBAE AR - SRl G SR a Y KRB e (e i
THEEAIHE A AR VAR R T i B 218 4 (Lee DC, et al., 2016) » {HER TEE2EN
N MCEE RIS - SRS E PR AR S e B R E A
R BPINE - BN A SESHVEERRE A ATAE - SN FHESER R B VR
B fERE AU B HEER 42 (Wang SF, er al., 2015) - HATC A 2RI MNEE
( Extracellular matrix, ECM ) HYSKEEEAEMHEA R EPYRERIAE - P HER S
7 R A R AL R 4IAE( Dorsal root ganglion, DRG )SSFEAEIEEE /1 0.15~5 KPa
AYEE | > {£ 1 KPa Ef#IEEZE (neurite) RIFHIENERANDL - 529 DRG GERHIEE

PRI [ A I 2R AR R VAL (Koch D, et al.,2012) -



Medium

7 Hippocampal

1 DRG

Hippocampal

? 150 300 450 1000 1500 3000 5000

Young'’s Modulus (Pa)

[ —~ £ [FIHREE AR B4R R HY DRG ARSI Tiie - e ey BAlE E S -

H AT FAS SRR RN IR A2 A AR B 20 88 1 AT - (4 PRS- BT
[ (integrin ) T E4HAE YN IR B 22 0 2 IRV EE S SR A (B =) » FHE9%E
ANEFEHNIEEEH Ta (myosin Ila) ~ BEER{LKFEPEMES (phosphorylation focal adhesion
kinase, pFAK ) DL K626 14 ( paxillin ) ZE4HH5 228 (1 #E T E A E4E ( Clark K, et al., 2007 ) »
{EL | R A AR RN TSR ) 1% 40 (o 5 B AR 2R AR R MR - 59— 7D SUBRH 2%
— TR PRAVINES AR B 2425 ) advillin - EFFREMACZERGHTAE R (growth cone) [l
VUFEERZR AR » R H B 4R PRk - Rl se Aty A RS B R R e
HIEE T % (Chuang YC, et al., 2018 ) - advillin —fEHEIE &% (actin-binding
protein ) » REEAANAR B ZREE 45 & - PIIALENSE H &4t (actin filament) MIfGE#FEEHE

: i /
&He (focal adhesion complex ) % > OB ZE R (B=) -
Lamellipodia Myosin ltl1
protrusion generate: . 1+ /+ -/-
and migration tension / Actin Avil / Avil /
" [Rac A Rho\ _A e, & Advillin F-actin  Retraction
+ ¥ o . - tubulin >
Cellular response © Myosin lla 4 Extention
> S
o ? o\\o g _{,}(\bSO « ® Vinculin
= O o O
T K\ S
€9 Src. IS
23 IS
0o (ol
- §-] GRS
sE S v
J‘:ﬂ ~ FAK Q. & —~
s & 58
i
ECM Integrin

generated
tension

/Outgrowth velocii

Growth cone

B - dMEREOSHE DM B - advillin BAIRE SR 04 SR
B R (OB P S )



= HEREK

BRI - P 12 (e A R AR IR AR L T i L A VIR R E - T Bh e i el
PR Bt e A AR R A YRR R FEACE Aot e A & iy T — DA H
SEANAVIRES > AR ST R FT I R R AR IR A [ A S RV AERINE - By
MBI RUE A RARVAERN S22 R - PILIALAEE H 1Ma ~ B AL S DEEES - & -
IR E LAY advillin > F5EERE T B E JRUE BLATAE S AERTZER VR (7 > AR 2K
JEFAHEHAERS - AR IF Rl Ury e BT ata iR o
BCPEAT fH B AL (Tremblay RG, eral.2010) H E#7EEE AR I8URL ( Coste e al.2010)
FY/INERL N2a ARG (E Robt et 5 - L AIREIREEE /bR A R thviddise - R o] HI7EAAE
HINEE B A 8

A~ BsEESN

et RS NMEE RRE S N2a 44 Ras a5 2
PRt N2a AR A S M B SRR A T AR R AP b advillin BTP Ry A

2 ~ WiFeakH fastt

- dlifREE

(—) APk -
ARAFEER FH B4R o tHASREAHIAEIRE Neuro-2a (N2a) > fy—FEAE/ N BT 4
A ZHYAHREiR (R ESRETEHE) - N2a JHHndE HERE % Al bR a4 -
BAEHERHEEZE (neurite) IRFMEOTRAED (fisihy > 2011) - HEME
Sena BB (YD - REEBE ] LA E (F B i 5 -



- f

“100ms
100 pA
AP PR T AT AR R T DO i R % 0 N2a 4R R 5 #& H AR AR ik
C2C12 I FAEME AR TR NGB L - nI A E I BURL - ([& 7 2K - Coste

B, etal., 2010)

() £ - N2a 4z ER (MEMo £5&%4: + 10 %ia4-1’E FBS+ 100 units/mL
penicillin + 100 g/mL streptomycin + 10 mM HEPES )

(=) 44 EFH'E (culture substrate with different stiffness ) : BX — HH B 1Y & 1%

( Polydimethylsiloxane - PDMS ) & - #8125 » £ F A elE R4 (spin coater ) ~

EPER R (B 15mm) - EH29%5E - 5

(PH) HAl - FREEEES (trypsin) ~ PBS ~ S {bhiEERs - dIAEE R (12 24 well) ~
PHERE ~ BEOM - BE0E - SRR

 EREEDERE
(—) &5 © &5 4% paraformaldehyde (PFA) (1) PBS ~ &7 0.1 % triton-X100 fy PBS -
FEFE7] (blocking solution: PBS with 5% bovine serum albumin, 0.1 % tween 20, 0.01
% sodium azide ) ~ JiEE (PN EER7A£0) ~ 8 ¢t Ff A 7 (anti-fading mounting solution )

() {25« HUpERAREE (LEICA LSM 700 confocal microscopy )

= ~ DNA i3

(— ) DNA : pAdvillin-IRES-hrGFP ~ pIRES-hrGFP ~ pS1S3-HP-FLAG (Eia=Heft)



() H:Aif : opti-MEM - Lipofectamine 2000 {# A58 - K& i 6y N2a JHAEEs S

— ~ WIFEAELE

B~ WIFUBREEUTA

PRET RS M E R N 2a I A R A5

F|FHPDMSHERG 2/ E A [ElEREEE 3 7 -
10 KPa (& BEEREHE )
100 KPa ( H| AJEREERE )
1000 KPa (5 Bk )

N2a4H Rt pR

|
| |
A53{EN2a41RE s £ A LN a4 ##7bwild type ~ mutant advillin
N ” - [T AR AR 3%

=~ dHHERR R AR R

A\ 4

DLt e g e A AR AE A Bl RS
N2a4HRE R ~ HHEEZE R - S 24EN
(advillin ~ paxillin ~ pFAK ~ myosin IIa )
TS ENEL

& 71 ~ BFT2R iR E

ARG YA [ EhE FERR MR

5 B AIREL_E S A BE RS 0 DL 3 ml /Y PBS JEEREIT A B HIAMHE - Seia i aRAy RS

s R PBS WeBR > JILA Iml trypsin » A A B R EAEFAF 3

Ty (HEARAE - T

A 10ml &7 FBS Y MEM A1 trypsin > [REEEE M P EYRASTS ZHECE - Bty (1000
rpm ~ 3 min) AR EJER 0 AIA 10 ml MEM JHiEg&iie - FEUTER K20 A B B ER

Y 10 em BEEE O - AEEEER 37 °C ~ 5 %S bhRAVIED R EAE T -



= - #fH PDMS F'E
£ 57k (Palchesko RN, et al. 2012 )1% » 75 DIEE — HHELRY 005 ( Polydimethylsiloxane »
PDMS ) FRHG B A [EIREERR S AV EE » AT FHEYIERE R SYLGARD 184 F1 527 JEEfHE -
SR> Ry S RSB ] » ST 2 EL BRI T (5 B A FIEREE Y PDMS RS » B LIRAIRE
SR LIS G A8 (Young's modulus ) R o FRAS HPELB R SRR © F 54 -
Z%— - PDMS FRRSHCRE i EA AL L (]

B EE ARG LA
10 KPa Sylgard5271 - 1
100 KPa Sylgard184 1 : 35
1000 KPa Sylgard184 1 - 10

DIEFEEVR &4y PDMS DIEZEFRHBRIZAG T AV 22 A =/ NI - H1& K PDMS f2HG
75 wl FEREEERR L ER S A e R AL ARSI R AL E - BERL
St A DR e - (ERRRS RS R BVl A ( =FEEREE 7 51 K 1000 ~ 1200 ~ 800
rpm) » &7 PDMS 35 L 80 °C [E{L 16 hr » £l E A PDMS BEGHIHE R - 1 T4
Rk &R - PDMS Bl DA UV SEHER G - B2 (coating) ZEERLEE (PLL) LLKJE
HLEEE (laminin) - FXEEHNE B IEEREY) - Bebify A BRI TS A M A 2
HHAERGRT R AYE b e ) R p AR (basement membrane ) HYFEZEH - FEE
RES o Bl TS SRR Z A A E b - BAMEIZRG LA T Ke PDMS 35 Bt 12 well 4HHf
Bt o oA 1 ml BYREERN - OB 15 08 0 18 12 well B8 MAHUHEEZ » A
24 well HfFEREEE T - 1A 300wl JEi#4EE H - A 37 °C 87856 3 /N - 1K PDMS

B/ HUE PA PBS 575 > BI5ERk PDMS BYE RIS -



1. 1000 rpm 15 sec
2. 1200 rpm 15 sec
3. 800 rpm 5 sec

PDMS l

a S \Ca

E7S ~ #lffs PDMS AE 5 zUREIE

N i liaba|

Wimlg (retinoic acid » RA) BEFI{E(E N2a {11k (You Q, et al., 2019) - j<F 54 {
SFRIB R A 12 well 4R - AR08 well FEFE 1.5 x 10*{E4HAE - BERR 85 N2a 4
Rk R A i > B HARE 10 uM REEEAT 1 %Ha FIUFAYAIR R R AL - 55 48 /NI

» DNA ##i5t
(—) Wild type advillin ( WT advillin )
AL E BReH (5 AV AS DNA 7 pAdvillin-IRES-hrGFP » 32 B BGREZR IR /N ER,

Y WT advillin Z£5 - W[ERFFEE GFP & tEH  ¥IGAH AL pIRES-hrGFP &
BECEN - BRAT—OR N2a fifE A 3.5 AoEamd - (HEEE K1V
BRI N BT U - RFEERFERIEZIZ A 2.5 ml R EGIAERNERER
£ 250 pl opti MEM 53 BIAMA 2 pg DNA DUR 5 pl lipo 2000 » 35 ERIEARE
20 73§ o E/INEREOVE TSR S O A B ML > MRS bR K S A Bl [
B o 48 /NIRRT EE R B 1 12 FLER TPy PDMS 325 558 24 /B -


http://www.nrronline.org/searchresult.asp?search=&author=Qun+You&journal=Y&but_search=Search&entries=10&pg=1&s=0

(=) pS1S3-HP-FLAG ( mutant advillin )
Advillin B ARA TR LIS - O FImeERS S s E R
[y villin o HFTER villin & H 52658 5815 - BA DU EY AR LIS DL
BrEZR8EE » oy hliEiE4E (bundling) ~ P)E] (severing) ~ Jillif (capping) #I
nucleation - ¥{fER FEIDIREFTERETIVZEEE - LW EAEREE villin FRETSE
(microvilli) BYERL » MEH 2R V4 & V6 &5#%: (domain) # VI-V3+HP >

\

BB E G {H villin 2248 nucleation IEE (Revenu C, et al., 2007; Friederich E, et
al., 1999) - EhgaEFEILEET -~ B4 nucleation THEERY advillin ZEBEH » did4 [y
SIS3-HP - ATEERATE 1% advillin AYFAIIHIREES Y N2a QHHREN KIS fChE
FEE IR AE R RS NILRR 77 {E N2a GiHfEA pS1S3-HP-FLAG ‘&
Batg - BImHAR ERVELL -

Microvilli ~ Stress fibre Bundling F-actin binding Severing Nucleation Capping
1 . . 826 growth disruption In the presence of EGTA In the presence of Ca**
N wild type vilin c
s S T e - I R Y +++ T ++ H+ o b
villin core (1-749)
e T S _ e+ _ — +++ +++ +++

V1-3+HP (A 412-713) B
8 [Fdiiec~s=p {7 ] ++ ++ ++ +++ +++ +++

[~ villin SEREELDNAE - SURERREEHE KR V4 £ V6 §5FEEHY VI-V3+HP villin

mutant form &> nucleation TIEE ([& F 2K @ Evelyne Friederich, ef al.,1999 )

¢. Nucleation /

o5 8k

d. Capping and
osslinking

b. Targeting and
Activation

©
a. Inactive or az e}
Sequestered Q
0
© - Arp2/3 complex %- Actin filament
e. Dissociation and
© - Actin monomer [2]- Unknown factor(s) filament Disassembly

& /\ ~ Nucleation TjgE~EE (4&LHERR ) > FHAIEIEHER (actin monomer)

E R HLEIE H 4% (actin filament ) ([& 5 25 @ R. dyche mullins, ef al.,1998 )
8



N R

IR AL A RIS R4S G 8 » I S B I B U R R S B — MRV 4S
GIE > I HIAHRE AR 4% TR A BAEPURAIEAE - B 0K S o] DU AR A=
B TSR PR IRIVALE - KR T R e L A RERANE  IRERFER 0 DL
PBS & —R{& > A 4% PFA [EEAMRE 15 7388 - H PBS 7= » B S 734 - %
ZLIEFH 0.1 % triton x 100 [y PBS BREIAMH 3 434% » L. PBS JE%=2 > X 5 &
8% o NAE7 5% Bovine serum albumin  ( BSA) H9FHFF ( blocking solution ) » £ 28
TEF 1/NER DU R HUBS I FE—EAS ARG - IIA—4RETRS » 112 4 °CIEIR &L PBS J57%E
SRR S SreE - BOEII AN "GiEs - EERIER 1.5 /NE - 25Dl PBS JF
=R RS 38 - FIRESRZ » ILAEH DAPI |y PBS ZL4HAE » DL PBS JEE 2
& » DUEESeES 7 s PDMS By 5 EETEEHE R b o HUESHY A0 TR IR -

T BRI BN R B R

REH —ahbihe (MmREELpl) —ghbise (R 1:500 FikE)
Goat anti rabbit IgG (Alex 488)

advillin rabbit anti advillin (1 : 1000)
Goat anti rabbit IgG (Alex 647)
paxillin mouse anti axillin (1 : 1000 ) Goat anti mouse IgG (Alex 647)
myosin Ila | mouse anti myosin ITa (1 : 1000 ) Goat anti mouse IgG (Alex 594)
pFAK rabbit anti pFAK (1 : 1000 ) Goat anti rabbit IgG (Alex 594)
laminin rabbit anti laminin (1 : 1500 ) Goat anti rabbit IgG (Alex 594)

£~ Bdg o
L RS N PRV IR R TR — VB - DUHE S BEEREE Yesa s - L
Image] ¥R S & (ERGEEFEE PDMS 375 - N2a 4HFE0V4RRE AN ~ HEZERE - 5%
FEHE - advillin 2R3 &8 DU HA AR A RAHRHEE I HYRILE - By TREE(LEZaRE
Ry EsaE » DUg— 2Ry 10 KPa B LAY HAR - RS EUELL GraphPad Prism
4.0 §RESHET TEE SR 14T (one-way ANOVA ) -

9



{h ~ HrFEeER

— - RSN B N2a I RS R

(—) JgEsEEH (laminin) JOARSMNEE ERYZEMIE
IFREAETE 2] PDMS ALE AT By 7SR AIHEAE T & 7% /o /KAy PDMS > & {£ PDMS
Heh B2 laminin DURITHEEAIRENT S o Rl 00 A [FIECRERE ERVE YR EREEA
[FI4E5 R laminin 225000 A T2 22 - A IEAHET T B BRATET BT 28 (i laminin BB #E
TRl iR - A = FEEREE_EPkiEE 200 x 200 pixel HYHEIfH 24

BRI B H 3 EHR I T TR T one-way ANOVA ) ifEy laminin & & SE#IE = 2 -

(A) 10KPa 100KPa 1000KPa (B) ECM density on PDMS
26000

3
& 24000 o, .
q? o’ ® At
2 22000 = i Laas
£ LS =" o
"= 20000 A
£
£
©
|

18000

10KPa 100KPa 1000KPa
n= 24 24 24

El L ~ (A) laminin T2 EE4 0 - [REEIR 10 KPa | laminin BY53 70 5 2052
PDMS LSRR BB SN EH LA [F > e ISR T =V E
laminin B8 o (_F ¢ laminin 8546 T - HESHETRE )

(B) =fHEEFZE [ laminin EOE58E - =FMAH&Et7%E% (one-way
ANOVA) - il —fEHHREFEEH A F laminin BV & BH[E -

(=) N2a 4l [FRhE RS MEE _E AR - FHAEE RIEHYE 5
1. RSk N2a 4ifE
REGHEITEHT N2a i =R AE FARgEmE A~ B A 2R (E
+—=) BERE A A Ese (FEANTTE P E SR R B A AR T - RE
i 10 um FERIRESE ) - D EE £ bRVl R Ay se - HREE=
T E R E Bt A H R (B ) 0 5280 N2a G AR 7B R Afife

Al > ARG M B M E A RS -
10



myOSin ) - . .

10KPa 100KPa 1000KPa
+~ RI3{b N2a R R [EHE S FAV4RIBIE > DL myosin a BURAHAEAYEAE

(A) Undifferentiated N2a (B) Undifferentiated N2a
600
60
" —
E
— 2
g 400 s
= o
-~ g A c A
3 o . R
< A [ - " NN
200 o T 20 L n" s
:A‘ 3 g i m ‘T.IATA
% ‘ o L Aa,aa
0
10 KPa 100 KPa 1000 KPa 10 KPa 100 KPa 1000 KPa
n= 12 13 9 n= 15 15 16

&l +— ~ Rk N2a difg (A) difEERR (B) s RE

2. #R%E57{b1& N2a diift
ISR 551 48 /I\EF 7528 N2a QIR b - MR HARE A A R A E 1%
B H AR B SR T - ERBUNMEA [ E RV E B4R - N2a
AR DA S AR R B 7252 - 48 100 KPa _EAYYIRREGR S A > 1fidise
RE AR > B4 1000 KPa [ 2IRAEZR (E+=) -

advillin

10KPa 100KPa 1000KPa

[+~ 3 {b1& N2a SHHEAEA [FBE S B AERIER
11



( A) Differentiated N2a (B) Differentiated N2a

1000+ *kk *
— 250
— *k%k
800 - = — %
-~ . = 200 =
E 600 ugus £ :
2 " o> 150 .,
: A
:& 400+ ..I.-:. A‘:A ‘g 100 ... A,a
200+ T 4 : A % .l- gu®
5% _‘ a0
0
10 KPa 100 KPa 1000 KPa 10 KPa 100 KPa 1000 KPa
n= 67 81 49 n= 138 152 68

&l += ~ 5r{b1& N2a 4iH (A) 4R (B) fH&EZERE

(=) N2a 4HRE/EA [FEEE RSN E AR S AL R B A 5
A B ORI FIEE SRS T B4k N2a 4HAErv4HREmE R DL S
o RIEEHANE - 5B N2a A0 SRR IS MEE AN E T A R - &
T e EARRE B N AR ZE o3BT advillin DL HLAEE H Ta( myosin ITa X Kristopher
Clark1 et al., 2007 )~ {1 k52 B804 ( phosphorylation focal adhesion kinase, pFAK )~
teEH (paxillin) RS E S BRI AR S 2R E E R E - 7% N2a 4
A RIS M B A T A R APOERE T - 2OAHEREO S
1. RIr{b N2a 4fifH
Krfb N2a HHAEE =R EE EAY advillin KAHAE 42 EH
myosin Ila HYELFRIE EAEAZER » H advillin ZEEREER/D - EFS
73 B EMEI B N2a 4R A& HET a8 2e [ g (terminal ) HEZHHRINTRIA -

12



10KPa 100KPa 1000KPa

mYOSin ) .
o .

[ —
50 pm

[ — L ——
50 ym

&P ~ K43k N2a 4 advillin 2 myosin 1la S8t st

2. FHEIE1% N2a 4
(1) RIEHRE IS MEE F advillin F3R &Y 72 5
FER EIRH RS 0 42 Ef% N2a 4IHEHT advillin 5HH B RS
B FEFEAE 100 KPa B AY4THE advillin HHE SN EAMARE - 24
st RS ([E75) -

10KPa 100KPa 1000KPa

o .

[ +71 ~ 3r{b1& N2a dlHE advillin EREEEaRE




Differentiated N2a

—_ 4 *% *hk

n(? I LA 1
-l .
ne 3
cv A
89 "
E o] A‘
c@® 2 " 4
= N
'; E AA‘A‘
o
< E 1

2

A
=~ AAA

10 KPa 100 KPa 1000 KPa

n=

75 ~ 43{E1% N2a 40 advillin 2B H =&

(2) A [FEHEEE A NS FARR R O R E A 5
1£ 100 KPa £E -4 1) N2a 41 myosin ITa B2 paxillin Z555 i
HoAth B R AR - B 10 KPa 2 [H] 2 HIAEE 7252 5 pFAK HII{E 100 KPa
BB RIS 0 B1 10 KPa B 1000 KPa 2 FIAHZE R ([E/0) -

10KPa 100KPa 1000KPa

mYOSin ) ...
aniHin . .

pFAK

B+t~ 9{E1& N2a 4 myosin Ila ~ paxillin ~ pFAK e e gL
14



=

Paxillin intensity
(normalized to 10KPa)

&+ /\

Differentiated N2a  (B) Differentiated N2a
3 ok _ 3_ | *kk " *k :
a .
23 -
2 * g ‘; 2] l-.l_ '
Ay 8 < Eggn
- £ =
ad ¥ N L Al
i ] —I= [T} P
= uQ-. E 1 —‘ l-#fl AA-:-E-:-A‘
s o n
AAAA“‘AA £ A
0 0
10 KPa 100 KPa 1000 KPa 10 KPa 100 KPa 1000 KPa
n= 31 30 20 n= 21 40 18

Differentiated N2a

@)

2.0q —

1.51

1.01 - -—a

“Mﬂ‘
0.5 sias

AA

Myosin lla intensity
(normalized to 10KPa)

0.0
10 KPa 100 KPa 1000 KPa

n= 40 72 28

1B N2a 4HfAH#S (A) paxillin (B) myosinIla (C) pFAK £iH &

(3) Advillin ~ 4R E 428 1 B ES 2 £ 5 7 FE A BH R

ETTIHAR SR LU R (I RE B HTHI 1% - S5 N2a M se &
FE R0 100 KPa S8 F > advillin DU ANAEE 222 (1 2R S AR E AL R
F o LRI LA 0 F R 2 B A 28 R AT B 04 - S5 RBURTE
100KPa HYALE | - advillin 25 H HYFRIR B B KRR BAMRIM: (p
{E<0.05) HEBIEARE > ££ 10 KPa LU 1000 KPa (ESE R HIFHRE M
AR {HEIfEEZEAE 100 KPa #YEYE | > paxillin BLK myosin 1la 35 & Bl
AR R B REAREAMERNE o RIEHEN » advillin P8R8 ZEM 4 &
33 FRE R e B AR 2 1 paxillin ~ myosin Ia (YFRREHEST » A2 A1
DB B AR E L T B HA T = -

15



Advillin

Myosin lla

Paxillin

Neurite length (um)

Neurite length (um)

Neurite length (um)

10 KPa

150

r’= 0.0234
p=0.2162
100
50
—_
Y —
0
0 1 2 3
Avil intensity (normalized to 10 KPa)
150
r?=0.0015
100 p=0.8149
50
L
rl;.tl 05 1.0 15 20
Myosin lla (normalized to 10 KPa)
100
80 ?= 0.0023
p=0.7988
60
40
—_—
20
o 1 2 3

Paxillin intensity (normalized to 10 KPa)

&1 ~ advillin & [ ~ myosin Ila B

Neurite length (um)

Neurite length (um)

Neurite length (um)

100 KPa
200
.
2
150 r°=0.102
M p=0.0037
100
50
0
0 1 2 3 4
Avil intensity (normalized to 10 KPa)
200
L]
r’= 0.0085
180 . o p=0.4406
100 °
]
. f:’ .
% -“._"L\:"-ﬁu*'r——'_
. g® e
-’.".ﬁg {' . " .: .
%.0 0.5 1.0 1.5 20
Myosin lla (normalized to 10 KPa)
200
160 ° . #=0.0122
p= 0.5616
100 *
L]
L]
50 L e
) .' . :q..-. ° . .
%.O 05 1.0 1.5 20

Paxillin intensity (normalized to 10 KPa)

1000 KPa
150
r’= 0.0051
B p= 0.6246
2 .
5 100 L
=)
i=
=
e .
5 50 ]
2 par oﬁ
- '* " v e . % . % .
o 1 2 3
Avil intensity (normalized to 10 KPa)

150
T r’= 0.0056
2 . p=0.7041
< 100
)
c
2
2 .
5 50
2 I S

[] '3' .'- ::-...
0.0 0.5 1.0 15 2.0
Myosin lla (normalized to 10 KPa)

50
£Ew e . = 0.0000
£ 3 . ® p=0.9951
2 2 s ° e
2
Z 10 . .

0.0 0.5 1.0 15 20 25

1 paxillin F23R & B2 2L

Paxillin intensity (normalized to 10 KPa)

SR EHIAH R M

(4) FEA[FIRREE RS M EAIf S 2R E R AR EHYRIRE

P71 N2a JHF A= 5 (growth cone » Af R rfiigiZe
 (EIMHES [T ZErVERTTH » 18
F AR ZE R - BRI R HASZE M (B RH 4SS )
T53H41% > 2834 advillin A1 myosin ITa 74

BIEER - B
AHFEHE
AR R EE R R

HIRHIRE S MRS

FEY(ES

AT AT

R FAYFRIETEMEAE 100 KPa fYEEIFE S
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(A) Differentiated N2a (B) Differentiated N2a
*%

—~ 5 1 o 8 *&

ow =Ac

g5 4 . - E .

> ") - -:E' n 6

% 2 2Q

cC o 3 Lo

dq-’l < (< c 4 L

c [e] = 0

-0 2 - RS : A

g s s i S bl |

E g 1 . = g g 2 n = = A
| . III Ay A t ™.

2 [ 1 T[T E8 ] e R (3

10 KPa 100 KPa 1000 KPa 10KPa  100KPa 1000KPa
n= 12 n= 27 37 12

B+ -~ (A) advillin #1 (B) myosin Ila AL Edf FHUERE

T~ BT N2a SRR R A S MR B R A T T A R AR o advillin BT ERY A 6

Kbl EAVEER - TR E b1k N2a 4l E A Ay MEE RS - AT R [E 4
RHREAREST > By TIR# advillin 7 HEASFE 0 EAY A > IR 73BT N2a 4R
4 A pAdvillin-IRES-hrGFP DNA - {#H & ¥ advillin » 3f LSS pIRES-hrGFP 4%t

R ARSI B N2a 4R e R -

(—) AR5k N2a 4IHEEEEE advillin RAESERIFIY
AR5r{b N2a JHAEEEZL advillin 1% > G EBRDIHERIGER LU S &
SHEFYIHAEZE AR AET o IR VR R HHYAR 7B N2a G AIIR 24 R (B
AMREALRE - (2 VEENE bRtz (B +—) - SRIEE advillin fEH{E
HER ST E N2a QAR H e AE AT AR i -
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10KPa 100KPa 1000KPa

transfection
Advillin-IRES-hrGFP

transfection
pIRES-hrGFP

& —F— -~ ##7L advillin AYR453{E N2a 4l G &5yt o FE B pAdvillin-IRES-
hrGFP YL 4R > T [E f pIRES-hrGFP FUREIu4HRE DA B2 hil4h - IhlEl4k th Fy GFP
YRR > 410 By myosin V& ER25 - midafsH B A £ RERIEEATHILSZE R -

(=) F57/b N2a YA advillin 77 R [FHECEHEE RS FAHRRETE « e RENT 28
1. ##% pIRES-hrGFP A5 b N2a 4
DA pIRES-hrGFP 19557 {E N2a 4HHE R 2ei4H - Seat P RBE e EN
FVATIRE - 77 = FERRIEAE S ATRE AT o8 & BRATAE A iR E 2 2 (one-way

ANOVA) ([E—+—)

(A) Transfection pIRES-hrGFP (B)  Transfection pIRES-hrGFP

400+ 60;
A —
£
—~ 3001 . as =
e . £ 40{
= A =
o 200 = 3 *
o = =—p " 2 .
< . T 20{ =
100- A 3 .
A P
: . N ol =
10KPa 100KPa 1000KPa 10KPa  100KPa 1000KPa
n= 36 24 18 n= 37 24 18

[ R EDOLE S N2a 4 (A) 4HfERE (B) (igEZe R -
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2. B pAdvillin-IRES-hrGFP FY#43k N2a 4
(1) RIE#REE S AYE FARRRERE - TS e R 2R
ARG A AR [FIREE A ARV PR FIR 2252 o {HAE 1000 KPa £k
B | N2a 4if st & - 8110 KPa Fi1 100 KPa fi] 2 FHEEE 7252 ([E —
=) o BEAERERIAAR b N2a 4HREAGHIEE advillin R {FEFESFER[H/EK
RS BVE BT AR B ERPE - BET advillin B8 B HBTR R ey S SRR T -

(A) Transfection pAdvillin-IRES-hrGFP (B) Transfection pAdvillin-IRES-hrGFP

Area (um?)

600- .
A 150 1
N *k
A —_— A
400 - ‘A g
L oaak = 100
AA‘A:‘ £ A
‘-‘ﬁuﬁ‘ g’ A A
200 2 M
Ny ?t o 50 - Ay A L4
T L A padiia
A“‘ 3 [T .
[} @
z
0
10KPa 100KPa 1000KPa 10KPa 100KPa 1000KPa
n= 70 51 67 n= 84 46 75

& = ~ #L advillin 1% N2a 4fiff (A) AHAEETS ~ (B) fH&EZERE

(2) AEHREEEAE ERAGIREE (filopodia) feisdiifabbBlH =%
TR RIER - AREE R —SBREA e UFF e TERN
I ERSURE MR SR R I Rdniki e > Sk eivEsR R - RIE
feisioesd - HAEAME (tubulin) HYMIHEE WEEY) (Rajiv Sainath

and Gianluca Gallo, 2015 ) » {H F X AR EBRAHET T R AL IR HEF T

BHIAE > NIE TR E IR EREE SR - BRI FFRAEEE advillin

HYATREEL Zas R iR iR e HI45RE - HAE 1000 KPa BE EEAGRIRI e HY
AHAEEL A th iR S (FR=) -
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10KPa 100KPa 1000KPa

filopodia

neurite

[ VU ~ RRCEEE S MEE N2a LSRR R e Blfiese. (FfEaRst & advillin)

R BWEIEREE EEAGINE e fiEEE S

10 KPa 100 KPa 1000 KPa

EEB1(%) 25.7 254 333

(3) N EHREEE RS R4S A E LR EN AR
R T 10 KPa B/E Y N2a 4fifg - H myosin ITa YR E KT 100
KPa » W& ERAEEZ R HEr S A EEEZRE (B +1) -

(A) Transfection pAdvillinIRES-hrGFP (B) Transfection pAdvillin-IRES-hrGFP (C) Transfection pAdvillin-IRES-hrGFP

= 40000 * . 25000 . 15000
3 S =
% S 20000 3
£ 30000 z =
g 2 15000 £ 10000 K
° @ c " m
£ 20000 . £ . e 2 i A
g = o < Bpees;
= dad c 10000 o ayptt L —4—‘ S 5000 s - ‘::3—.“‘“
[ P yvy = LT L taxaasat| X ..'.- Aas
§ 1000 g % 5000 e |ttt b . -
> o - [=3 u
= o 0 0
" 10KPa  100KPa 1000KPa 10KPa  100KPa 1000KPa 10KPa  100KPa 1000KPa
n= 26 26 26 n= 44 25 41 n= 44 25 41

B — 7 ~ ##t advillin 1% N2a 4l 448 (A ) myosinIla (B) paxillin (C) pFAK FIH =
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(4) A [EIHREEEAYE _E st o R R R G 72 52
et & PR SR A RSB EAE A R EA PR - 12
100 KPa HYEYE EEAE RHEAAIAEEERESS - MAMEERER KRR EH
B n B2V > REEHETT T

R0 ~ s3{bi% N2a iREEA FEEE A S B B A RS EAAIEEL S

10 KPa 100 KPa 1000 KPa

il 31.3 % 40.7 % 27.2 %

3. #E#IL pS1S3-HP-FLAG (mutant advillin) AYA<47{L N2a 4fiit
(1) REJ§RHEEFE FAAE AR - tHESZE R AR
2% pS1S3-HP-FLAG HYA73{b N2a A H ARG B pAdvillin-
IRES-hrGFP F57 fir7= 52 » (48 ZE P [EI MR E AV AE [ B 282 ARz 814
RHEAVEER (B —17N) - 463# one-way ANOVA 73#71% » 455R%0R N2a
AR IR A FIERR Ry S FRFH A5 - {BAF 10 KPa BE/E 1
ey » Bl 100 KPa [H 2HMIEZR (B 11 ) - S = nucleation

THAEHY advillin (RESAE(E N2a JHALEH A RIS AV B HET TAE RAHTE -

10KPa 100KPa 1000KPa

advillin

advillin

B 75 - ##3% pS1S3-HP-FLAG (mutant advillin) AYA43{k N2a 4HAERIAE
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(A)

Transfection pS183-HP-FLAG (B)

Transfection pS1S3-HP-FLAG

1000 80; —_—
800 E
o’g‘ 3 60 .
K = A
2 600 e € s
A c
8 ‘A‘AA:A‘ o 40 "a= '
= 400 had, s aakd © " .
= L] atar,
== Asuh, aa = ag ) aat
laa ‘:AA 3 20 -..':'.'u R
200 ‘“: 2 4 Sane X K
AA I%l | E |
0.
10KPa 100KPa 1000KPa 10KPa 100KPa 1000KPa
n= 64 65 55 n= 82 70 59

[ - - #2t pS1S3-HP-FLAG 1% N2a {ii (A) 4R (B) fHikseRE

(2) EAfE pAdvillin-IRES-hrGFP (WT advillin) ~ pIRES-hrGFP 4Rt T4

R AR A B

&3 two-way ANOVA S31fr1% > 45 5REEUR A (R fE 4H i IR AR
Ak SN2 R SRR advillin YW AR €& R 53E N2a 4HHAE AR [EEk
BEEEVE EHVAIRE IR A AT o (ERHEE pAdvillin-IRES-hrGFP -
PIRES-hrGFP LUK, pS1S3-HP-FLAG HUAMREAET TEEHR - 3430 = &0 2 [EId]
RIS By B B 2 5 - SR AHEEE pAdvillin-IRES-hrGFP F1 pS1S3-HP-
FLAG G E4IgmiEE /) - HARRR ERER] (B —+/0) -

The effect of transfection on cell area

* pIRES-hrGFP
¢ pAdvillin-IRES-hrGFP

hkk ekk pS1S3-HP-FLAG
2000, ™ | ' 1
*kk *%* **kk Fkk *kk KEkKk
11 11 i1
—~ 15001 .
™~
E
=
@ 1000; .
2 .
< A . .
* 0,0 L 14
5001 é‘ . B . 2 .t
¢z TaT ¥§E

10KPa 100KPa 1000KPa

B 1/ ~ ##% pIRES-hrGFP ~ pAdvillin-IRES-hrGFP ~ pS1S3-HP-FLAG ) N2a 4fRf HE &
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(3) EfEy pAdvillin-IRES-hrGFP (WT advillin) 4HFf3EfTHHIAR 28 & AT ERER

& two-way ANOVA J3ffr{% » &5 SR BIREEZY pS1S3-HP-FLAG HY4HHiAH

B ek 2e B i pAdvillin-IRES-hrGFP f4HRfE4G - {F 1000 KPa

(IS 2R =R (B =+ /L) - 5B advillin /9 nucleation THEE
ik e b RIE 2 - AES(EE neurite £F 1000 KPa EE FAVAR -

Neurite length: WT vs mutant

150, * sz * PIRES-hrGFP
| :I * pAdvillin-IRES-hrGFP
100
£ : .
i .... .o.a.
301 :: . :.. L) :u o~
.' : . - %e® O...' :I..'::: o’
-ﬁ‘.’." 8l Soce A e e,
%, w . ‘%‘ .::..
0

10 KPa 100 KPa 1000 KPa

B 171 ~ #5% pAdvillin-IRES-hrGFP ~ pIRES-hrGFP [ K7 pS1S3-HP-FLAG HJ43
b N2a {iAAIEEZE RIS - x JRCRAAMEAEEEZE (p{E<0.05) # # #95 (L%

WEABEZER (p {H<0.001)
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HHAEAYRE R R RE T E 257 R RiH © 4@ RE (passive mechanosensing ) B - &%
fi& (active touch) - Fij# B F IR HHBANTRIESE - 127 RIRIGE 4 EAHARE A E b
MR - GEAISHARAS S ~ 3 2R A0 0L R B AR S AV R R RUE A R - H AT AISHAE
Ak TR EE (mechanosensitive channels ) ~ JlE)& [0 5% /1% (actin stress fibers)
FApE s 2R E s - BEINERAE RS [J) (traction forces ) » A& LLRLHI BRI HYRIEE
REAAEHAFERE (Kobayashi, et al., 2010) - {EAT ABFFE - AT HRFTHY AL E R HE R G &
f/N BLAREC (0.15 KPa~ 5 KPa) » A VIS BB ME (=) - BRI 4
QAT St S EL RIS BE RS HE 1T AR R afi T ~ A UREEAAE S 2 0 S B E R R

HHEEFE
Bone Marrow Heart
(0.5-1.5) Brai (10-15) ~artil
-4 A e
, ' (1000-1500) Bone
. e O (15000-20000)

—=y Intestine
Kidney (20-40)

(5-10) ]

Elastic modulus (KPa)
fE =+ - ARG S AHAROVIEEREE » o] S i AR AV AL AR Tk ZE IV EFRZ SR > H

1 KPa~20000 KPa 545 6.2 (Handorf, et al., 2015 )

Ry TH T AR A (T AR SRR A T AR R - AWTTEE =R
[FIEREERE LY PDMS 375 DB AIAE - HARBERE 7 SIS ER] A 38 (10KPa) ~ LAy (100
KPa) FIE#E (1000 KPa) » [R5 He IS wll (s IS/ DAY [ B DU Sy B A f
fkisH&R (0.5~ 1.5KPa) HYIRE - {HIE Ly PDMS REGAIRAELES A F > Bl EAR
R ARG R o SRR of B 6F R RO BRS04 2 (50 Y T 2 o A A I 8 T PN O I

(polyacrylamide gel, PA gel ) Fridtes » WChEREE AT LAFIFRHEHR (0.1KPa) » {HIZE 1 H5 H
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SR E A A [F R E R RV I RS B A = R > HuRRR IRy Z= 8K bR
Al Ry®% (Trappmann B, et al., 2012) » T{M58 RS bR IE I & B4R AE RGN - 1
ISR - T EEAT VB R B E - MHEN L - PDMS (EA [FJRREE T R EsEFEE
Fs¥9'E (Trappmann B, et al., 2012) > [NFERAAES B2 PDMS Ry VB -

IR EERGEIR > FM1EERR b N2a SIEAEA [FHhE ERE - AAmiR adise
REAEAZR  (HoMbROEHESLRA% - 17 100 KPa FYEVE FsS e R » 4
RN > BURE1RAY N2a Al AR S RE EATAES M B e I 1T A R A% - st
731b1% N2a AR EARIZ ALY MEE Fhs R TR R - AW TR il S 2R & E
PR Y EIT A 6 RIEE S 0 9r{E% N2a 4iifE advillin I B8 A E N2a 412
HAEARFREEEAE FEAZER - 5P E1% N2a iR S (IISRES MEE AYERE A [F]
advillin FRIFEHETTHRZE - R(EAY N2a (IR advillin R IFRE R MR AE R
HEFAERE - SR RGN FRER S HAL S DIRE IR E 72 5 30 advillin REEELHNAE
HA R B o G T A RSZENRE ST > Rt PV E RN T -

P2 AWFFTAER T i advillin J0{a0 2 @R H At A AR B 29 8 0 (H AR B AR AR I B X
B A T AR R o 73T N2a A AEEAVARRE S 2R E L RN ER - S [FIHhEE
BB FEAEE  HEKse RN AR - 57 advillin 3RS H 2R 4RA ARG HY
AR B 2R R AR B B AKEAHE N2a AiiRfatse 4t & - M EAE R b Al B 2R E O R
PSR R REABBE RS | BT SEE RR SRR - advillin F1 myosin ITa
RIBE S UL R EVEORRE ER MG EREEME - 21t ],
{77 %] advillin F1 myosin Ia 754 Fe8ff FAYAC GE A AT HEA RGN » HET 12w
Wz E RS - M H AT advillin /Y LIRS ORAD » BNy 4R 5 4R R
A AR SERE B - £ HIRIBTE 53T A RE ot — 5 (R -
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Advillin B7A HfEA{LDhE DL S 28 & - EERAS RETREZ A A nucleation
THAERY advillin 7% » N2a AR & & a8 2E » BAER R EES g eE REER
HEEZS - [HHEFT & HATHE SRS WT advillin 57 » £ 1000KPa FYEE FHAREE
7= 5% 5tBH%E advillin 4= nucleation TAE » KEEHHEL 28 A4 RIS s 2 - SURRTE H nucleation
Tge SR LEN & 1 SR A0 S AG HILE 2R AV ENRE /5 %8 (Higashida C, et al., 2013 ) = Rt
oy N2a 4fiAfEE s pS1S3-HP-FLAG 1% - FLENRE g - iEMmEi SR ERRE

EAYER - RARMAE RERET E R B HEN -

P& AR SRR e B A B A ARy T i >t B e LA S e 2 55 = fU( Gaudin
R, etal., 2016 ) S5 tH HEE FE AR RIS <2 BB E A B HURBE S FIR R ESS R 2 2>
AL 5 AR & A B BT B R NV ERS 1) A Aot A A
(Zhang BG, et al., 2014) o {HE 8 & HR RN 2 B S RUERVHB EE B A A &5
5 G AR A R R PR S (R A 2 PR AN [T B s A (o e S AR 2 T
ARTAE - SR A E A S BRI DU A I A& > REst T E R R
FEHEFTRREE IR - AHTFE343 advillin S ERLIAAR 2 BL B S0ChE FEE A R E RS, - BBt
LRz A R B 2L FAERZE  TEAE 1000 KPa FYELE L AEfR B 5 BH S HE ek e
A RHITHRE » AR IE AR E P AR AL B 2 ch FE RS MRS 150 HoAth 4H 4kahet
J& o Dl 1 AR IR R A RISk R R b2 R A R e - ST e i ek
FAERE E o AW HAe P SR A BRG] -
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2k~ &EEm

* R5r/b N2a GiAE A [FRhE EAE - Amiadse REA BAZER > S
HEELIAETR - 4£ 100 KPa HYEYE FAHEZe RIEHH - AR - BUR N2a difUsE
S IRV B B R PR A T AR R

~ A BIRAT N2a JHAEAE R [E#GE RS [ advillin FIERE > HAE 100 KPa BE
advillin e E B S RE 23 IEAHR] - R N2a JHAEEEZE advillin &R HERIR T E
FITEEZE T 4o - HA e RIEEAFWRERE AR E - 30 advillin fEE {4
RESARRE AL B ks {2 R R A 1

A ERREE AR - s3{B1& N2a diiERVATHE S 2R B H Al ARGV RIRE B A EE
L BRI R BAERME - 3 IR e R A e R R AR 5 2R EE
FEAIRE ARG YRR E > (HACREHE SRR AR o NIELHMEE o e il se 2R
RS MEVE EREEAHRR Y A R 5 - &GEREUR advillin B myosin la fEAEREE EHIFIRESH
B E RREY) S - HEI N2a (iU AR A RIE EAMEE REARREE
BRI E - BT R R TR -

» K4 E N2a iR B nucleation IFERY pS1S3-HP-FLAG 1% - {5 ELVA RAIREINEE

SRR FEE AT S T (e S A R PRV IIRE © (HHEPTE RHEAVHESERE L wE WT advillin

51 > EREHFS advillin &= nucleation THEERF A F A 1HELZe4: £ o

27



#il ~ 258
fitizaig (2011) RFH4EMar A BeshE > N2a (HaE IR (b fe P2X7 25k 8 Ny
il o BINZP I REEAHEERIERT TR T © B Em s
Chuang YC, Lee CH, Sun WH, Chen CC. (2018) Involvement of advillin in somatosensory neuron
subtype-specific axon regeneration and neuropathic pain. PNAS, 115: 8557-8566
Clark K, Langeslag M, Figdor CG, Leeuwen FN. (2007) Myosinll and mechanotransduction : a
balancing act. Trends Cell Biol. 17: 178-186
Coste B, Mathur J, Schmidt M, Earley TJ, Ranade S, Petrus MJ, Dubin AE, Patapoutian A. (2010).
Piezol and Piezo2 are essential components of distinct mechanically activated cation channels.
Science, 330: 55-60
Engler AJ, Sen S, Sweeney HL, Discher DE. (2006) Matrix elasticity directs stem cell lineage
specification. Cell. 126: 677-689.
Friederich E, Vancompernolle K, Louvard D, Vandekerckhove J. (1999) Villin function in the
organization of the actin cytoskeleton. Correlation of in vivo effects to its biochemical activities in
vitro. J Biol. Chem. 17;274: 26751-60.
Gaudin R, Knipfer C, Henningsen A, Smeets R, Heiland M, Hadlock T. (2016) Approaches to
peripheral nerve repair: generations of biomaterial conduits yielding to replacing autologous nerve
grafts in craniomaxillofacial surgery. BioMed Res. Int. 2016: 3856262.
Handorf AM, Zhou Y, Halanski MA, Li WJ. (2015). Tissue stiffness dictates development,
homeostasis, and disease progression. Organogenesis. 11: 1-15
Higashida, C., Kiuchi, T., Akiba, Y. et al. (2013) F- and G-actin homeostasis regulates
mechanosensitive actin nucleation by formins. Nat. Cell Biol. 15, 395-405
Jia Rao, et al., (2017) Advillin acts upstream of phospholipase C €l in steroid-resistant nephrotic
syndrome. J Clin Invest. 127: 42574269
Kobayashi T, Sokabe M. (2010) Sensing substrate rigidity by mechanosensitive ion channels with

stress fibers and focal adhesions. Curr. Opin. Cell Biol. 2010, 22:669—-676
28



Koch D, et al., (2012). Strength in the periphery: growth cone biomechanics and substrate rigidity
response in peripheral and central nervous system neurons. Biophys. J. 102: 452-460

Lee DC, Chen JH, Hsu TY, Chang LH, Chang H, Chi YH, Chiu IM. (2016) Neural stem cells promote
nerve regeneration through IL12-induced Schwann cell differentiation. Mol Cell Neurosci. 79: 1-11.
Lee J, Abdeen AA, Kilian KA. (2014). Rewiring mesenchymal stem cell lineage specification by
switching the biophysical microenvironment. Sci. Rep. 4:5188

Palchesko RN, ef al., (2012) Development of polydimethylsiloxane substrates with tunable elastic
modulus to study cell mechanobiology in muscle and nerve. PLoS ONE 7: ¢51499.

Revenu C, Courtois M, Michelot A, Sykes C, Louvard D, Robine S. (2007) Villin severing activity
enhances actin-based motility in vivo. Mol. Biol. Cell. 18: 827-38.

Sainath R, Gallo G. (2015). Cytoskeletal and signaling mechanisms of neurite formation. Cell Tissue
Res. 2015, 359: 267-278

Stutchbury B, Atherton P, Tsang R, Wang DY, Ballestrem C. (2017). Distinct focal adhesion protein
modules control different aspects of mechanotransduction. J Cell Sci. 130: 1612-1624

Trappmann B, Gautrot JE, Connelly JT, Strange DGT, LiY, Oyen ML, Cohen MA. Boehm SH, Li B,
Vogel V, Spatz JP, Watt FM, Huck WTS. (2012) Extracellular-matrix tethering regulates stem-cell
fate. Nat. Mater. 11: 642-649

Tremblay RG, Sikorska M, Sandhu JK, Lanthier P, Ribecco-Lutkiewicz M, Bani-Yaghoub M. (2010)
J. Neurosci. Methods. 30;186: 60-7

Vogel V, Sheetz MP. (2006) Local force and geometry sensing regulate cell functions. Nat Rev Mol
Cell Biol. 7: 265-275.

Wang SF, Kempen D, Ruiter G, Lei C, Spinner R, Windebank AJ, Yaszemski MJ, Lu L. (2015)
Molecularly engineered biodegradable polymer networks with a wide range of stiftness for bone and
peripheral nerve regeneration. Adv. Funct. Mater 25: 2715-2724

Zhang BG, Quigley AF, Myers DE, Wallace GG, Kapsa RM, Choong PF. (2014) Recent advances in

nerve tissue engineering. IJAO 37: 277-91.

29



[:=:% ] 052002

AFE R A A e B Neuro-2a 38 (7 & F A & #4¢ (T imre
AEPEFEA A A RHARAT Y N2awe g ff ~ 4 5%
ER o 54 N2a m% % 4 AT oA R4 £ A
advillin #14>@chd & o

SFh At N2amfe 2 100KPa A F o ff ~ 24 5 R
Pk o WP N2an BRIATFHARTES2 EA o B
advillin ~ paxillin » myosin Ila = pFAK % fm¥z ¥ 2 F-0 3t i ¥e
AMEAR T RPHHERAT AR > EAREAERE AR
B o advillin 3 »v# 30 £ & 9 > it & myosin lla - pFAK % &
WA BN o gt B4 w2 Re RILE 0 P
oA RELF AR 28 SRE RAES> & > 0P advillin ¥ 7%
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X7
3 R R RSP I F) S R R T
REEEHAPHFARAFT > P e BFA Sl {5 T T 98 7 ER[EF A4 4 5 e B ari
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