Korean Chem. Eng. Res., 59(3), 366-372 (2021)
https://doi.org/10.9713/kcer.2021.59.3.366
PISSN 0304-128X, EISSN 2233-9558

AELSHo|HX[HO| LulFHEH MM E &Eet
&l Mg oln|d

X _E_;ld_***i A.Pg_J'\_***i ,)L-llqu***;r .

Akt AISiTe} A AR St
46241 FABFAA 573 AR 6304 2
s R AR i L e b R
46241 FABFAA] S FARSIE 63014 2
e L B AT s e e B R e
47340 FABFA] BRI R 176

o219 19 139 A5, 2021 3€ 104

A E R 2=

FAE He 2021 32 179 A=)

Force Transmission in Cellular Adherens Junction Visualized by Engineered FRET
Alpha-catenin Sensor

Yoon-Kwan Jang****, Jung-Soo Suh**** Myungeun Suk***' and Tae-Jin Kim***'

*Department of Integrated Biological Science, Pusan National University, 2 Busandaehak-ro
63beon-gil, Geumjeong-gu, Busan, 46241, Korea
**Department of Biological Sciences, Pusan National University, 2 Busandaehak-ro
63beon-gil, Geumjeong-gu, Busan, 46241, Korea
***Department of Mechanical Engineering, IT Convergence College of Components and Materials Engineering,
Dong-Eui University, 176, Eomgwang-ro, Busanjingu, Busan, 47340, Korea
(Received 13 January 2021; Received in revised from 10 March 2021; Accepted 17 March 2021)

e o

NEsATted B3l AEe] -2 JEelA ol dde] a3t 988 sh= Ao Az 2u 714
A 8 ANEE A3} sk AR Ehs AEE o] HA=, Ass|H Tl ST AR 7 Aol 3 dEgS 2
A= 718 HAUSE o4 gl |7t o) 2 ATells FFaeuA|dolE 7oz Al dulrlEid
A AREste] AlEE el o3l wivliEls ) g A2t sl olefst A= dupledo] AlRE-AE A3
ol =& wi7) 7171 A oL 2 $H(mechanotransduction) 74 2] A A 91 81 E @l F-A (force transducer) U2 K
ofFTh A= 5 VA B MREARE SRS iAol mA|E ) AREA AR @] s
ATsk= ol S8t olslE AlwE Aolet k.

Abstract — Cadherin-Catenin complex is thought to play an essential role in the transmission of force at adherens
junction. Due to the lack of proper tools to visualize and detect mechanical force signals, the underlying mechanism by
which the cadherin-catenin complex regulates force transmission at intercellular junctions remains elusive. In this study, we
visualize cadherin-mediated force transmission using an engineered a-Catenin sensor based on fluorescence resonance
energy transfer. Our results reveal that a-catenin is a key force transducer in cadherin-mediated mechanotransduction at
cell-cell junctions. Thus, our finding will provide important insights for studying the effects of chemical and physical
signals on cell-cell communication and the relationship between physiological and pathological phenomena.
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Yol o] Lo ANE 2

sHAY 724 AR 7hd fXske F24 3 (adherens
junction, A= X142 02 ] 4 Ba|E= AE-AE Z2) &
A ZA 22 W] A7} u] A2 2] 3 (force), B3}8 215 2
F24 wiglel RIzksHAl WSS 4 QLEF Fofstal QITH3,4].
3 B ISt 711 o] 8] vhe R A kAT 5
SH0Z FA[FR 7| AFES A= M=
(Cadherin), 7}l (Catenin) (B-71ElH, o-71El) 3} Al EZA b
2 (Cytoskeleton), ©] 5 E] T 98 A (adaptor protein)2] &S 53
Y ETHS,6].

FF ATtof|A] LTI (a-Catenin)y AI3EA 2 HEH-¢lof] &
A= FN=8l7l &84 (Cadherin complex)ollA] 31S A= vl
ANAFZ FA] TR QITH7-9]. o= Ml2Ee] FaPd gHellA A=
A& 3l 2 o]so] o] MEE HeEw, Arhd 3o e
HEsbe] Mz Yo A il p120-7Hed, wEl e d,
I o2 FAHE 02 gt o]st A s IR
a7 A s F-98 (actiny= 53l 3 (nucleus) o2 H&
Elo] f7Rke] W e el JgkS 71X Z1 0 R B F 1 QIrH10].
o}4] p120-7}ed 2} HE U & W 7] - Al A] (mechanosensor) %
M 7s Tsh=A Bl ¥ vt ik o] ol W), dulrheid &
afadin, a-actinin, formin, ZO-1 53} A3tk &= Qlof, tpofst Als
2] miAAE Q1A E o] $k31, 53] vinculin, F-¥l 28] AEk-2
A|E-AZ ] 71783 (tension)E 28T 4= & ¥ak oh 2} W7k
AN EA S 753 AHH O Akl gheh1L,12]. HE A
TollA 2 AFAE ¢TI Y-S 333 ol A & o] (FRET,

3 2] ulo] QAAM Z A=}

=
~

Fluorescence resonance energy transfer)
skar APt vzt QITH13].

o]t Aol M= 7k FRET 237Held A& -85}, E-
s &2 Em 2l (Ectodomainye FE3F Alof| 4 2] 3l W=
5743 a1, 74218 & w] A (traction force microscopy)= &3l A1,
A ] wstel dupzheHd 7Re] FRET AlS Aol S w43l

S
Hokth obge, A3Ert A zeM S 5 s Ade Y
(shear stress) 23S 53l d7elde] E-A =8 H o] A8
(binding force)& FF3FATE ol gt A7 A=, AL F2H
ol el Sabhe wo] Wb AN A 8] )5S et
Bk ollet A4 39 24 5 o F-5 Tkl 28

284 F glow, okge] e A oxe] ME-AE] AkAE
a1l 7] A8 o A ¥ 8k (mechanotransduction)?] g2 7125 15+
ke bl -85 R E AT = S Blolgt AkmHT

p |

]

2-1. DNA E2iA0(E

B Aol A AREE DNA Z2kAu] =& peDNA3. 10| Q17k-F
#l <37 cDNAT addgene > 278 7313t 3a1gel
uxjdo] & o] F= & A3 3 2 (ECFP, enhanced cyanine
fluorescent protein) @} #4333 A (YPet, yellow fluorescent
protein variant)> 24z} ofu] ‘Al 7] 265-324, 634-670 AFo] &
flexible linker %ol 1= 10w 3 2] Wiglol wa} Aupzledd
A7} 78 8 A4 A (folding/unfolding) T-%& A A= Atk 2pA1 8
AlX o} 2s- e 2} A ZEto] ] (primer)E & A7AFS] A 3A
Troll & vrERd QITh13].
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2-2. E2|0|3Z0I0|=(Polyacrylamide) 2 H|=t

ZgJo}= Yo}l = (Polyacrylamide, PA) Al (gel)2] A& 74L& B
AT o] F AFAToNA ZAHA 2 A = o] QlTH14-17].
7VEks) AakH, 40%(wiv) oFE o] = (acrylamide) 2 2%(w/v)
H] 2o} o] = (bis-acrylamide) &2 (Bio-Rad, Hercules, CA)S
10 mM HEPES ]3] ¢} 23131t} Abo] 3k B4 (elasticity)S 714
PA A& o} Hot| E(3~7.5%)9} B2 ok T Hopr| & A2 A BA
(0.03~0.6%) -&-42] HF Fies WA o2 dojFlrt. s
Z3al7] 918l 2.5 ule] 10%(w/v) Y EE ¥ A9|0] E (ammonium
persulfate) (Bio-Rad, Hercules, CA) 2 025 ul® NNN/N-
Tetramethylethylenediamine (TEMED) (Bio-Rad, Hercules, CA)7}
500 pe] HF =F o= gelo] A7k T3 5, Fdightyell ©IaH
A 3lE= A2 YA (cross-linker)Q! N-Sulfosuccinimidyl-6-(4'-
azido-2'-nitrophenylamino) hexanoate ©]3} sulfo-SANPAH (Pierce
Biotechnology, Rockford, IL)7} A 3t el A3E 9] wlEZ] A #4}
(extracellular matrix molecules)E W2} A4 3t ] A5 St
sulfo-SANPAH 2| -2+ 0.5% DMSOE &3 10 mM HEPES
Aol 8315 931, sulfo-SANPAH £-91(0.5 mg/ml)yS PA & $]el]
A7Vl ek A T4 (dishy= - (hood)2] UVEA © 2 5E] ~15cm2]
Azl 61 F3F v &kar A 92 10 mM HEPES B3 &
Al Ao Qe S ARSSE AR RS S84, A28 f-d
¥] ¥ 2 W ¥ (fibronectin) & 4(0.1 mg/ml, Sigma) 200 ulE- 37 °Co| A
sulfo-SANPAH7} SBE PA A 21ol|A] 164171 -2t #i = Sict.

2-3. M= R A=

£ AT 4= MDCK WT(Madin-Darby Canine Kidney Wild-
type)@t L37HEd MDCK KD(knockdown) Al 255 ARSI T
Stable KD Al =5 7H=7] $13ll Adam Kwiatkowski®} James Nelson
(Stanford University, Palo Alto, CA)ell &]3l] &34 slo]Be] = ¥
HE ARkl ar, g ol daprleld, pEGFP-C1 2 G418(400
pg/mhell A M-S 918 neomycin WA £ A2} -5 o] it
%3k DLD1 A13£8 DLDI 219 &ap7bed null AESE
(subclone)?! DLD1-R2/7 A|3EFE ARSI} A3+ Dulbecco’s
modified Eagle’s medium (DMEM)oll A Bl oFE] S a1, vl A= 10%
~Efjo}8 % (fetal bovine serum, FBS), 2 mM L-2-FE}{ (glutamine),
1 unit/ml 344 A (penicillin), 100 pg/ml 2~ E 3] Er}ko] Al (streptomycin)
9 1mM YEF 3| FH|0] E (sodium pyruvate)’} E-E0] 1tk Al
= 37°C9 715 014 5% CO, % F4151%1aL, DNA Zak~
u] = A4 3= Lipofectamine 2000 52+ LTX A] @K(Invitrogen, Carlsbad,
CAYT 3| Az=dA 2] Aol what ARE Tt p1 Qe 1™ 2k
| AIIB2E- A4Fsi= hybridoma A1°&-(hybridoma Bl % BI<] 2] 1:25
3]A) wl QIEl| 73 a6 A (GOH3, 20 pg/ml)y= Santa Cruz Biotechnology
oA T3l AHE-sISATE.

2-4. 74918 §N|& (traction force microscopy) Y
7018 =74 A oA 22 333 1] =(red fluorescent bead, 0.2 um,

Molecular Probes, Eugene, OR)7} U= o] Qli= E-7| =@ o2
T ¥ PA Aof| 2000-3000 cell/em*E A Y (seeding)S F31 <=3
=T AIEZE Aol 6 AZE EF vjekslar, QUE| 2™ w7l Al -
25 Apdstr] 918l IEl1™ BA] GOH3 B AIIB2E E3Hsh= vl
A elA, def o]t (UIUC)S] ¢ % W5§ (Prof. Ning Wang)
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ol A& 3t fast fourier transform Z~EE o] & ARR-Slo] A1H S
Z7d3kaL A A TH18,19). Zrol(CaPo] A1 E #l#](4.81 mM
EDTA ¥& DMEM)oA M3EE Ef X (trypsin) *] 2] 8171 A3} $-o]
Aol Q1 Bl E2] & o|u|X]F A3, | E R & AHE-3t
urE3 (custom) MatLab X2 131 0 2 ot 79183 AXISISith

2-5. MAN|ESISIHM Immunocytochemistry) %! B3 0[0[&
(Confocal Imaging)

5 (monolayer)S &7d 3t AI3ZE PBS(phosphate buffer saline)=
3 3] A4 3 & PBS-4 viv% et EEYH8] = (Sigma, St Louis,
MO) g4 0 7 ALojA 157 Zt 1A Z T} Fo]o] PBSE 3 3]
A2 g F A ZE PBS-0.1% Triton X-100 §-9 2 & 30 - 5<F
FHE 580F At £ T AIEE 1% AFH ST
(bovine serum albumin, BSA)Z. 2ol 4] 303 -2t £ 2 7] (blocking)
A skar, PBSE AlA F tha &3b7Held @4 (polyclonal anti-o-
Catenin antibody (1:1000) (Sigma, St Louis, MO)2} 3t A1 &o]| A 2
A Zr Zot ekttt 2 2} A & anti-rabbit IgG FITC (1:200)
(Sigma, St Louis, MOYE A0l 1 A]ZF 53t *E] 8t § M3EE
PBSZ 3 3] AlA ¢t %, ProLong Gold Anti-Fade (Invitrogen, Carlsbad,
CAE AL ATt T34 o]u| A= x63 / 1.4 NA 2. thE
A =7} A+ Leica SP2 27 dloA A70d AvlA oA =35
%19 Leica Software® *] 2| E| T}, o} 2 o] & oA g} LF
vl Hlo]#] €] 458 9 543 nm ~HEF gfRlo] 747} AREE| QT

2-6.

AARE A ol A9 Aol AIZE 36~48 A F3F 0.5%
FBSZ 2lakaL, o|n]3 217 Feltellis, AEE 37 °ColA CO-5
] 1] (CO,-independent medium, Invitrogen, CA)°llA F+A1A1%
t}. olu] x| = Wzte Ashd gt <HCCD) 7 2H(Cascade 512B,
Photometrics)”} =5 Zeiss Axiovert 200M &1 7 (Carl Zeiss)ll
oEA ZFFH o, An)A ] A o= 440DF20 o 7|4 H,
455DRLP Dichroic mirror, FE|.8H7]o]| 23| EA| =)= 7 &2
WEIHZ 1A o] QTHCFPE] %% 480DF30, YFPS| 7%
535DF25). ¥4 gl Ao (FRET)E F 7119] 7384 #4F A
o] 2] H]EA}L o x| Mol & At WIAUFOE A 4E
285 5745k WHolth YPetECFPS] ¥ A-thu] =] 4 (pixel-by-
pixel) H] & o] 1] %] = YPet W ECFP2] Hl| 74 (background) A1 & &
2}7F3kal, MetaFluor 6.2 2~3X E 9of(Universal Imaging, West
Chester, PA)llA] AlRtakaL 48130 o] 213k FRET H]& ofv| A=
IMD(intensity modified display) . =% A% 0] o]u|x] 2 Al=F]
At

2-7. SSAILE (flow system)il MEESZ (shear stress) A8

M AZef| F-F(laminar flow)E 2 -§-317] S8l P F-53
(parallel-plate flow chamber)E AF-8-3}31TH20-22]. Al 37} vl
fFel&etol B A& A (silicone gasket)S 7]-$-3L AW
gl&etol Es} o} E IS 7|94 FEAd e il FolE5F 3
gttt A= A& T Folol YA 7 A Ato] 9] A
(hydrostatic pressure) xfo]ollX A= S5l &3l A4/d€
SOl =E2EHEE A= AAE ] ok AE WHl= 10 mm,
0] 0.5 mm, = Z2o)g} Y2 dol= 2+ 45 mme) 15 mmO]

T 1
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e - Qe
olel 7 AW AZEIE S Ak S Aol 2
s13]5]0] 910w, ofeho} F4i} o] A 4= ik

Tw = 6uO/H*w

AN i SN AR (fluid viscosity), O <5 (flow rate),
= A'd320] (channel height), wi= 'Y H] (channel width)e]T}. -
FAZELE S5 dES gRIsk] S8l EelAE dAE Eiehe
A2 #FEo] 9lom, k-2 (Shear stress, SS) 129} 15 dyn/em?
o7 AAEIL pHiE 742 FA1E910H 37 °ColM 5% CO,-5
H ailellA] s it

2-8. HlOJE| SAHEA

B SAH dHole= Hat + Bt FFHAKESD) B BE
SAHSEM)E EHE Qich. A (Excel) 2 ZE 0] 5 Alg-alo] &
A 717} A= AL, Student’s r-testS e TIo] AFT- 7H B
A2 kol & 218k, 218 2Foli= PRk(*p<0.05, **p<0.01,
*%p<0.001)°l] <Jl A% = k.

L= T2

al

w
i

o} gl jEt
3-1. YEPFEC MME S8 EJHESlZ] Oi7H ZI%2 (tension)
AZizt
Aol X = gazteEd AAME 3l A T2 el we

HE BAEES Sl dgEs 11789 2 wigkE 3ol
A|FO|(FRET) A5 2 W) 21243} & ¢ Sla-& Holal Qi o]
= Fsl AR AlaEs duprhEldo] A HE s MDCK WT
A} W o] §A3] 748H= MDCK KD(knockdown) A| 25
AREEITE 571 AdollM= DLD1 AlE7F AREE Q3 chdet A
o) &b, gt do] =] w1 Qlrk. DLD1 RY/7 M=
DLD19] ©]& (variant) S ZX] EJNE &S AAMA 0 & Wk 5| x| ul
oE-ZHI WIX] aN-7HEIdS el ab4] b= Azl th23,24].

Fig. 1A H.o{7l vt} Zho] o AfelA] ALg-H MEE oE-7}
Hd A2 WM xzsehs o s G AZlE w, MDCK
WTZ} DLD1 M| 2Zol A= oE-FHEd o] Al -2 3k

A
[

i fob

Lo

S S gl A -
EA FAEE gIskglnt. o]l wkal], MDCK KD$} DLD1 R2/7
A= A F-2 oA o] ko] A 9] gl @ A8 7t
o 5= AU THFig. 1A). Fig. 1Bl = & oA5tofl A AHg3
o-7}Eld FRET A4 o} 258 & 2l3kaL 912w, D(domain)1 7
D2 Atole| ECFP7F AR A= o] §lal, YPet @22 D29}
D3Atololl AFelE] o] Qlt}, 7]34 © & ECFP:= ©17] 9 (excitation
wavelength)¥} ¥-2 3} (emission wavelength)] 7 3 (peak)©] 7}
Z} 435 nm2} 475 nme |}, EAN =89 /aE-7 el SakAlol 713
o] zobx|H D39 HRAAFRLIeA] F-delo] F- Agw|o] Al
A ZpA| 2] 71748 0] =0l ECFPS} YPete] Al 57}8l FRET
2T s "o ol gk vz o', 7188 o] Thashs
£+ ECFP9} YPeto] A% 743 ECFP2] WE317d0] YPetd]
7|9 o 2 258 FRET A 57}t S7Fses AlA7h A A = of
S ThFig. 1B). AAZ Ld7Hed AlA S] FRET A&7} E-7) =3
A8 wZNE Sk 7139 0] Wslel] YA o® Agshe A| Yop
7] A8, A daztelde] A3 ¥ MDCK KD A 3¢ 437}
Hd MM E FY8ka, BN EsRI0] IR E PA AoflA] i sto]

51O
B



FYTelIAA] Dol AZ 28

a-Catenin (Ab)

B 435mm
\ High Tension (Low FRET)
D1 ECFP D2a D2b YPet D3
\

475 nm

SE A AR S ] A o)A 369

MDCK KD

DLD1-R2/7

435 nm
\ Low Tension (High FRET)

D2a 0

FRET\A 0‘15’
7
& p3

ECFP-a-Catenin-YPet

| @ sensor

[ 40kPa

0.6 kPa

10 1B 3 20

FRET ratio

&?

E-cad coated PA gel

@ sensor
,//\\
/ \
/ \

osee

E-cad coated PA gel

FRET ratio

Fig. 1. The principle of fluorescence resonance energy transfer (FRET) a-catenin sensor and its FRET-based visualization of E-cadherin
mediated force transmission by the sensor (A) Cell lines (MDCK WT, MDCK KD, DLD1, DLD1 R2/7) used in this study. Expression
of endogenous a-catenin by immunocytochemical staining with antibodies (B) Schematic diagram of the principle of conformational
switching of the a-catenin sensor. When the tension of a-catenin increases, the FRET signal is suppressed due to the unfolded struc-
ture of the sensor. However, when the tension is reduced, the ECFP and YPet are exposed in proximity and form a strong FRET sig-
nal due to the sensors’ “folding” structure. (C) Culture of MDCK KD cells transfected with a-catenin sensor and measurement of

FRET signals in PA gel coated with E-cadherin.

FRET A155 574, A3} shqlct. dabbeld Al 7 dd ==
MDCK KDA| 3= 40 kPa%} 0.6 kPa2] ") E &) A 7} (matrix rigidity)
Z71 stof|A wijekgto 24 EA=dR ] o3| w7l WEY A
21742 o] WskE SA3ISIn ATl viEZ A =S 40 kPa)
0.6 kPa® 2}o]& 7L A7 o] = AA A7l 2738k A=
2ol A, stiffs} soft g 22 2] A9 Z}2} 34~40kPa, 0.1~1kPa®] vl
EYA Z2eE yehla QoH18]. webA mjEe A et Aol
T 208 247t 40 kPad} 0.6 kPaT ARSI, 71 A3}, 40 kPaoll
A vk Al E 52 18 S HkdshLo] Ui FRET H&
ol BEE a1, AR E(color index)= A AL Z FA|E AT
HhH o Whe 7148 S Wk El= 0.6 kPa 27180 A= & FRET
H]& Fhol] whE =52 M (green-red) ©] 7Z % A tHFig. 1C). ©]=]3t

A= 7ieke gk A7) FRET A1 55 53 EFl=sdS
WiANE Sk A F-ER el A 9] 717d= o) MelE gl ow
GAE 5 5S 7HeZ

(o3

3-2. 401 (traction force) F1} L7 [ HAQ| FRET 415

A2 8] TS o R MAleh= 71412 9 AlEe] 2B st
T ek et ME HAlsHAl s o] Stk 58] AlE-Al
Z8] MEY A (Cell-ECM) F 2HellA] A== 70
73 7R 7w 3 Agstste] S4o] 7hsslth18,25]. & AT
ol A= 71918 &An]H(traction force microscopy)s ©]-8-3Fe] 7131
g A o m St duprheld AlA7EFQlE Al oA €]
FRET 4153 38}eke] J#ABAE S48 Th Fig. 20141+ MDCK

A
¢

-
Qe e
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A | Traction Force | DIC Image |

2000

11500

1000

500

.
80 -60 40 20 0 20 40 60 80
x (um)

0.6 kPa
-80 -60 -40 -20 0 20 40 60 80 0
X (pm)
C
1000

B 18 — -~ —

7 . & 800 |

p 1

s 3
T 5 600 -
=16 -
m S 400 |
r g

15 | E 200 .

1.4 0 -

40kPa 0.6 kPa 40kPa 0.6 kPa

Fig. 2. Measurement of traction force and FRET signal in MDCK
KD cells transfected with a-Catenin sensor. (A) Map of trac-
tion force distribution visualized by traction force microscopy
and the corresponding DIC image. (B-C) Measurement of FRET
signals and traction force in MDCK KD w/a-Catenin cells cul-
tured on PA gels with different matrix rigidity (40 kPa and
0.6 kPa). The lower the FRET index value, the stronger the
tension (meanzts.e.m., n=5, **p<0.01, ***p<0.001).

KDHZE g3t dazted AME FUA7) 2L Al 23 A
o E-Fl =8 do] I E 40 kPa¥} 0.6 kPa PA A ojl A Q18 3}
FRETS S35t T M oA Aol A S A9
o MOE BN, FETF sR o R A E o] A Yo
A YA ddg e BEEE 23] A & 5 Qlth(Fig. 2A).
Fig. 2B-Ci= 717}e] F=oj7l 27dstelA] 570 FRET vl a4 A
Q18 S Yehlar 9t} 40 kPaoll 4 8] FRET H] & B3-S
1.53120.05 (n=5) 2.2 0.6 kPaoll A Z7d ¥ 1.71320.01 (n=5, **P<0.01)
of Biall freA o2 vAl FA3E ek AN Fhe 79, 40 kPadl
A= 719.11£43.25 (n=5), 0.6 kPa 71 | 4= 68.40£14.87 (n=5,
##xp<0.001)Z 579 Ut o2 st A= EJN =32 o3 v
Mg A o wAllsh= 71414 31E &ui7hed 4417} FRET
AT E B8l AlZE st A 02 EXE 4 QIS YR

3-3. MIZ-MIZ 938 (cell-cell junction)HIAS| LTFIEH M2
71AIX &le| FRET AlZts}
AIZZ-AE A7 AlZEeL AR el EAlehE ABH o] A2 M

Korean Chem. Eng. Res., Vol. 59, No. 3, August, 2021

A
o}
o
>
c
5
- 2.0
3 Mo
v ®
o -
S o
w w
— 1.0
B 1.12
1.08 * %
1.04

0.96
0.92

FRET/ECFP ratio

0.88
0.84

0.8

40 kPa

0.6 kPa

Fig. 3. FRET visualization of force transmission by a-Catenin sensor
at cell-cell junction. (A) a-Catenin sensor-transfected DLD1
R2/7 cells were cultured on 40 kPa and 0.6 kPa gels and imaged
to monitor FRET signals at cell-cell junction. The area marked
with a square indicates the cell-cell junction, and the arrow
indicates the tension of the cell in stiff and soft gel. (B) The bar
graph indicates the measured FRET values (meanzs.e.m.,
n=15-16, **p<0.01).

ke
r\l

Fe] s}etA Al wk opuet VA1 A AT AY FEE F
& Bt} o] H Aol A= AAZ ME A TR0l A
o] ztolof w2 LuFtEd Alx ] FRET A& Al7Hsls 7
S8l Kokth. Fig. 30l4] K.oi7l viel o], dupztedo] W=7
%+ DLDI1 2/7 AIEE o&3to], daptdld AAE st 2t
7} 40 kPa} 0.6 kPa PA ol X ujekst 5, A2 B2 kol A 2]
FRET 212 & 333l 1 A3}, 40 kPa A4 w3t A3 2]
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