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AN IEIR BT BE ) T % b, 1-CaD FKiAHIHI 1 MDA MB-231 402k 2: T oc B mam e g 48, HiT#ae ) B RO S IR
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BN VLA ORGP ARV E . SRR H 1-CaD
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Xif, JLEGL cde2 5 B AETY 1) CaD U nT LA S 25 484 i
Jip9RE 40 P RS R B R A R A I A R R
1-CaD W RR AL KT 2 R &R, HHH 5N )
RYE AR ARXT IS, N R IR T, 4R
53 1-CaD LAERRAC I 2 IR 4 M i s N ) 4F
YERENS SEHERT, 4R 1) 1-CaD LLAEBSRR LI TE
I, XL R OR, 1-CaD (Wi RIL /KT 5
0 0 5354 Ko 53 54 i R i A b A B TR A0 R R AR
%K. B MAPK Z4b, 1-CaD [IBERRALIE AT LUK A4
B g UL 3l 4 11 45 45 X 3k 1) PAK A7 g 1P, G IR
PAK 17 s b 855 B AR i Ala 50 Glu,
1-CaD I ‘& SEAE N ) 1 4k sk 4l i i & 129, X R W]
PAK A5 (193 98 A4 70 41 J e 4 R 41 i S % b # ke
fEHI®Y. Morita Z5PMIER], ERK 1 PAK {7 fi /5
(1) 1-CaD R Ak BN 12 3 FEAIK 1-CaD X 40 i th 2 TE
FCHIHIER . 54 ERK 1 PAK BERRL AL S 3L
H FIFIEY), Boerner 25 7NIEIH £ Fh 41 {5 5 REW
WL 1-CaD 5 40 H 1) 5 R AR BEAT A2 g —
&, EARZ AR MR AN M LA B K AR AR IR IE 41 i R
H1, 1-CaD MR IE IR R BAT, HESITEE
PERPEE R M AT, 1-CaD FikEEE LI, K
PR LAIA A 1-CaD W] RE 2 4k RE 46 A5 I 40 il i 3T 48
RE I E BRI .

AWFFEF, T TE T siRNA FHI40 A 1-CaD
Tk m AL Y R IR ANR 1-CaD [ )57k, 454
g M BE R ARk ) DL AT R e e, #E—2P
7N, 1-CaD [ i3RIk 5 i A K B R AL A 20 2 e L
R AN S TR VE R B P OCRE R 35, P
— AT BATPF AR /R T 1-CaD 15 41 i
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1 HMRFITTE

1.1 ‘MAEIE3E
N U5 PE B R P FLOIE R 41 ) MDA MB-231
(ATCCHHTB-26™) 1 dE %% # % & 41 2 MCF-7

(ATCCHHTB-22™) IS i T 10% i 7F 1L i A1 1% 47t
£ Z ) DMEM 5 77 3E (Cellgro™ 5 7%; ANJEME L
Fz A (HMEC) I T 10 /L AR F Bz A KA
T(hEGF, Cellgro™). 10 mg/LIF 525, 5% 1
M 1%$0 4 2 1) DMEM-F12 SLfili 4% 75 3 (Cellgro™)
BIE. PrAHMMIIE 37C, 5% CO, & FHEF%.
1.2 JRAI

N VBT 4T 4E 41 i 1-CaD (GenBank#M64110)
1] pCB6hx J5t k7 2k 4 T+ Jim Lin 1 - (University of
Iowa, lowa City, IA). Hit Neo T BEVI 712065
1-CaD DNA [ i BEM Tk BRI Rk, 255 TADNA
BAWET IR 5, FH BamH 1 ARG —Fuiti—
B BamH 1 CaD A B, K543 20 BLdA
B FL 5 % 1A 844 pEGFPC1 (Clontech)BspEI (il
s H TADNA SR H-1- 4K 3i) A BamH 1 2 50FEAL
M2 1A 3R A58 4 Y 1-CaD (EGFP-wtCaD), Jf-i i
DU 34N EGFP FF 5[5 152 A R £ 11 %85 A5 7 1) 1 4
PE. ke o AR ) 7 A, 5848 ERK 5 PAK {7
B EE, $R15 T PAK FII ERK WEMRALAT s 58 4k
H AR AR AL 1-CaD 585k (EGFP-A1234, PAK
HTERK 7 #5452 4 Ala) IS 4L PAK F1 ERK £7
SRR I RAZ KR (EGFP-D1234, PAK A1 ERK
P75 4k Asp), HAA T 1-CaD J¥41 1) EGFP
R AAAE Ay 0] B
1.3 Western blot #2408 & 1-CaD RYFRIX

T3 Western blot #5230 41 L = Py ZRJE &L 1-CaD
DL i RAY 1-CaD ikt . B4 Ll 10° 4 / 4L
B EFILE 6 FLAR (Becton-Dickinson, Rutherford, NJ)
H, BFE 24 h. BERREIREE, UKV PBS ik
S 2 k. FAEEFLINN 150 ml S 45 M
R A5 1 mmol/L K H fisf i 5 (Sigma A #)),
10 g/L 5Lk % (Sigma A 7)), 30 g/L 2R 1 i 40 16l
#(Sigma 2 #]), 1 mmol/L NaVOy(Sigma A #]). 15
FEWAEVK B E 30 min Ji5, &1, R4 ERIRY)
#ift SDS-PAGE 73, JFHISE A 2 vl dt
A& anti-CaD-anti-pCaD-Ser789 Al anti-B-actin . 7t
EPUAA(Sigma A F)IEAT bRl TSR A4l
K73 5 3% F 45 IRDyeTM 700 F1 800 i e A1t il 1)
Pt AR, JH Odyssey 4140 K14 %2 45 (Li-COR,
Biosciences, Lincoln, NE)#ill, 7] DL B % 32 & R AE
ZUhb9e N, HUE 545X (anti-CaD/anti-B-actin, anti-
pCaD/anti-B-actin) Lt {F .
1.4 HHREEER

MDA MB-231 4l L 2x10° ()2 FEFHLE 6 FLIK
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W. BE 18h 5, FIJGIME DMEM BRIk A
M2 2 h. 7F 93 wl LIfiE DMEM £33 5 s 5
2 g ikl DNA Ll 5 wl FUGENE #4414 l(Roche
A, HEEFFE 20 min J5IMA T 800 wl LI iE
DMEM #5753 (1 40 i %5 7 b, 0% E S h 24
R L. 48 h J5iliik Western blot K6l £ [ 5T
Kk,

1.5 siRNA #]#l Caldesmon F=i%

MDA MB-231 4 il Lh 5x10% fL 1) % FEFN7E 6
LR, WE IR, kAT siRNA 11200 5
(Sigma A F)EAKGL AN, W H 24 h 5 ek
TR . siRNA /7518 : Human-CaD CAGA-
TAGGTATCAATATGTTT(Sigma A ). Xf 414
M A% 7L P siRNA 118 5 25 I 2% 4% (1) MDA
MB-231 4 ffd. W% F 5 KJ5 ik Western blot £l
EdSPIE I RER Ve
1.6 ZRAEEZRAYHLHBRENN

S H PR T TSGR A T NS0 i 1 1 35 e B
J I (Becton Dickinson), & 24 h B 240 il 5¢ 4
HifE. PBS PEERAIML 2 IR, 4%% 5K HE(PFA)[F &
15 min, 0.3% Triton X-100 %% 5 min. F-actin
rhodamine phalloidin(1 : 75) 4+ & 1 h, i
W N PBS il £, PBS ¥k 3x5 min 3 Mowiol
(Sigma 2y w))E . AT K5 243l 1 Nikon Eclipse
TE300 %1% %% ) BioRad Radiance 2000 4t 1L %
H2 A 43K 15 JF i ik Laser Sharp 2000 BioRad 4% 1
A,

1.7 AT FENE

LA 8 wm fLAZIEIEL [ Transwell 24 FLAR
(Becton Dickinson)JE47 4l TR 06 . JE MR Py A%
FAMEEERH 5 mg/L 1) A\ £13% 5 1 (R&D, Minneapolis)
7£37°C FA4t 2h, PBSIHVE. 200 wl (40 i Bt LA
2x104 A / FLI 3 FEFRAE Transwell F N 5. AR N
N\ 800 wl &5 10% FBS (5 ki 7R kt. 37C W HE
24 h )5, EHL 9 NRENLALEF, THECTR AL,
YLJS 40, H ZEISS-AXIO %¢ ¢ i 4 4y A AH
ZEEF RN NCAEF NS PR A M B e 4 T
SOOI AN, RSG5 40 M
05 B BA S G AN Ml 18] 1 b2 A SR
LA H IRIAR N I fig
1.8 i B & JE & 3K 71 I F (Fourier-Transform
Traction Microscopy, FTTM)

AP TR R R A TE A AT 0.2 wm
AN S 62 NINP ATSY LRI 4liE s LTI 9 U

JEWTEA 1 kb, AR A0 B f 140 i 4=k
(R ZESK PR AT e = A — e RS B AR, AR ]
DA Tk 58 J PR 08, L 1% Ak e 00 P J v 1 i 1)
ALBEARAE. BURTEAZ RN n] 5 i Fourier-
Transform %% 4¥, A 40 B 0715 2 1 1R 425K 77 .

1.8.1  ZRPIIGIILEL R % . SRRt I A
RGP o £ 32 BEAR A 5 R 700, R R R
ZAMA BT R4 H Sigma Aldrich(St. Louis).
AP . a. 3 JLi 0.1 mol/L NaOH %
35 mm 3 FEJEE 1S FE IL(MatTek) 19 18], 3 8 )T
b. 3% 2~3 %% 97% 3-aminopropyltrimethoxylsilane
INAEP R a th NaOH i e X 3. K5 IR e 4t
KT, MR 0.5%1% 18, AR5 KR o7
BV RRT . c. 20 pnlBLEK, 47 0.03%W
PR . 5% 1k (Bio-Rad 23 ). 0.6% HL A%
0.2 wm ML EER (Invitrogen A 7))y 0.5%5
i 12 5% LA &2 0.05% TEMED (Bio-Rad 2 @) il 7£ 1%

FE L g . B )5 25 mm &5 3% A 55 4E (Fisher
Scientific) H £ R & . B LI . A 200 pl

% (1 mmol/L  sulfosuccinimidyl - 6 -[4 - azido - 2-
nitrophenylamino] hexanoate (Sulfo-SANPAH; Pierce)
HRAE 200 mmol/L HEPE ¥ 71 ) HEAT K I 5L,
LA L A S min, 0.1 mol/L HEPES ¥ ¥ i vE
2x15 min, H PBS #&E ¥k 1x15 min, I 200 pl T %4
IR #5(0.1 g/L; Inamed Biomaterials) & #f, 4°C
HA. KBIR, PBS YLk I 2 ml eI i R 2K
&, T 37C, 5% CO, A it f7 A5 H .
1.82 AR AR I E . ALl 10 4> /4L
FR 65 LML TR 46 0 PR R N I bl L. %5 24 h
J&i, TGl DMEM R R EEULE A Lk . 50
W, KB OIOCAN, RGN
BTN SN WA o) 4 MR A T Ak
PP AL AR i, BRI S — 5K A0 £ ) — A ARk
TRoJel . JEIIX 3 5K, AT Matlabok
JE A LEE TR N IR O AL AR B, 20 L PR X B A
it 253 S U0 AR I RAT FRUAH 22 V&1 b 4 Y 4 R P 77
kit S, N H] Butler S5 75 0S40 Mg A= 5K X 4ok
W IR IL R I TEAR FIf7 % . LT Fourier-Transform,
HH U R A2 A% AT ok 55 ph T A0 R A e L e
i INAEREIE 2K 7 (PY 4RK).
1.9 EFREREGHEVAMMERE =N E

MDA MB-231 41t LA 2x10° A~ / FL% BE Rt T
6FLB T, T 48 h. I PBS WhIK IS FRIL 2 K,
o R UE 0.25% [ /EDTA ¥ % (Cellgro™). 7£
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Nikon Eclipse TE300 %< )t % 73 B¢ 9¢ O o' i & H
100 UL I e 40 s 7 AH 22 S 308E T ] 100x 3
DL DRI O R PR 40 M, 00 e o 25 366 G 1) 2 5
bt .
110 ZFitoh

SR LR A x = 5) R, VE4LNA] ¢ A5

2 & R

2.1 1-CaD 7£ MDA MB-231. MCF-7 XA & HMEC
R RyFRIX

T i€ 1-CaD [k R R /K- 5 4l
fuR A5 %, 1) Western blot #1355 19
4 i MDA MB-231. JE#: % 19 41 il MCF-7 DL
IEH B R4 e HMEC H YT 5 1-CaD IR 1k
1-CaD [k, iR EBox, W 1-CaD /& MDA
MB-231 4l furp FiA s, HRIL /K5 HMEC
ML AH Y, 1 MCF-7 [f] 1-CaD £ ik & & F K T
MDA MB-231 4 ffi (Kl 1a). Bt 2 4F, MDA
MB-231 41l it 5 U5 P 1-CaD B R L K P & 2 & T
HMEC 4ifu(&l 1b). 2R %R, 1-CaD 78 1
6 PR e A IR DA R v T I A R R R 1 K
o, R RS R BRI A EE

(a) HMEC MDA  MCF-7 (b) HMEC MDA

Fig. 1 Western blot analysis of endogenous 1-CaD

expression and phosphorylation level in MCF-7,
MDA MB-231 and HMEC cells

Immunoblot of cell extracts against anti-CaD (red), anti-phospho-CaD
(at ERK-site; red) and anti-B-actin (green) antibodies. (a) Both HMEC
and MDAMB-231 cells exhibited high level of CaD expression, but
there was very little CaD expression in MCF-7 cells. (b) The
phosphorylated CaD level was much higher in MDAMB-231 cells than
that in HMEC and MCF-7 cells which indicated that the 1-CaD may have
much higher regulation in MDAMB-231 cells.

2.2 1-CaD HYEEE 1L R R AT AR 1RV E
ZiRTEER

T i B 1-CaD %2 ft. 75 MDA MB-231 il #
W RN, e MDA MB-231 41 g
AR AN 1-CaD S LSRR AL 58k (1) 77 2k 8))
MDA MB-231 il § 1-CaD 3 F2 1k 7K °F, I K Il
1-CaD IR A0 40 ML I B % 1k I fE s . A FH )

A5 1-CaD i A A3 35 B A4 Y 1-CaD (EGFP-wtCaD)+
ANHT B L CaD 9848 ¥k (EGFP-A1234CaD). i %
1k, CaD 2875 ¥k (EGFP-D1234CaD) LA M 25 J5t ki % 44
(EGFP). Western blot % 2 & 7, #b i 1-CaD 1L
MDA MB-231 il ifd ' 3543 T Wl 32 i &0k H W)
FHIEARERE, SRt EET, SNEEA
LTI L NIEEE A1) 5 4%, Btk nT BLA K b
JEmRIA 1-CaD 7EMI A 5 = FEH, W 1-CaD X}
SLHSPUE F T A 22 (K 2).

Al1234 D1234 EGFP

Control

CaD CaD

Wt-CaD

Exogenous
EGFP-CaD
Exogenous
CaD

The quantitative fluorescence intensity of the exogenous

EGFP-CaD and endogenous CaD by Odyssey scan

A1234|D1234 |[EGFP |Wt
Exogenous EGFP-CaD fluorescence intensity |217.51|215.19| 0 275.28

Exogenous CaD fluorescence intensity 42.15| 43.48|4552 | 57.19

Ratio between exo- and endogenous CaD 52 49 | 0 4.8

Fig. 2 Western blot analysis of EGFP-tagged 1-CaD
variants and endogenous 1-CaD expressed
in MDA MB-231 human breast cancer cells
The total extracts from cells transfected with various constructs were
immunoblotted with polyclonal anti-CaD antibodies. The samples are,
respectively, cells transfected with A1234, D1234, EGFP, and wtCaD.
The corresponding ratios of the digitized intensity of the EGFP-A1234,
-D1234, EGFP alone, and EGFP-wtCaD (the upper bands) to the
endogenous CaD (the lower bands) are respectively, 5.2, 4.9, 0 and 4.8
for MDAMB-231 cells.

18 i} rhodamine-phalloidin %¢ ¢ 4 (7, Al T
2k AN I EGFP. wtCaD. A1234 UL}z D1234
(1) MDA MB-231 4l fu i1 40 fl i 48 WOt L 2R fE 4
BEIR, YRy A1234 TR G4l i e on T
S AW Ny A e, I HAMJEE 1-CaD 541
B 48 A 5 W) b S (8] 3a), B YT wtCaD (40
JH AR I8 s T 0] AL AN M T . ) A o, MR PE
1-CaD 541 Ml i 2L & AR (K 3d), 52
XL, YT DI1234 (40 (& 3b) £ I
FH5T A1234 LK wtCaD %% Y 41 Ji ¥ 40 g 7 42,
FLN g 2 4 25 46 5 50 B AL A M (] 30) AL, (HARIR
PE D1234 54108 8t — e % LES.
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Fig. 3 Fluorescence images of cytoskeleton in 1-CaD
and its mutant transfected MDA MB-231 cells

by confocal

All CaD constructs were EGFP-tagged (left panels); actin was stained
with red (middle panels); Merged images are shown on the right panels.
Cells were transfected with EGFP control (EGFP (c)), EGFP-wtCaD
(wild-type CaD(d)) and CaD mutant, including EGFP-A1234 (A1234(a))
and EGFP-D1234 (D1234(b)). A1234 transfected cells had most robust
cytoskeleton structure, the wtCaD transfected cells also had more robust
structure than D1234 and control cells (EGFP). The D1234 transfected

cells exhibited similar cytoskeleton structure to the control cells.

B —0, ETBEAER R, 57T
8 pm FLAZM transwell BEAT 0 UL B 550, @ LT
I 2% a5 e A Mo B (K] 4a) 5 B B 2 ta ¢ e 4
JE5 2z 1 (1 Bl 2R SRAE 3 G 4 M AR B e ) 7&
Wa R EoR, TN RA, A1234 F
WUPIEH e 1 52 30 T S5 KRR B 4l Aifﬁﬁﬁ_@
#(0.074 = 0.018) H AT XS Hi4] EGFPHE 4L 41 Hu (1) 25%
(&l 4b). 4% wtCaD [FIFEHIH] T 40 Bt i #% fe
HAHRHTR (0,19 + 0.01)2 g % BE L1 40 0 1) 60%.
D1234 X 40 fiu L #% 4§45 FH 5 wiCaD #Hil, #H
I H #(0.18 + 0.06) 2 2 % I 2 40 i 1) 60% .
IREFE, 1-CaD WEIR L2 4 ML B AT A () EE B 4y

TBL seaxPHIKr 1-CaD WERR AL HERERE 25 400 40 i
.
Rl 1234

B

035}
030}
025} *

2020} :
2015}
F010F o«
& 0.05}
0

(b) 2040}

migratio

A1234-CaD D1234-CaD EGFP(control) Wt-CaD

Fig. 4 Results of transwell migration assays on 1-CaD

and its mutant transfected MDA MB-231cells
(a) The images of migrated cells under fluorescence microscope. The
green spots represent the transfected cells that migrated through the
membrane. (b) The migration ratio for the A1234 transfected cells was
about 25% of the control cells (EGFP), and the ratio of wt-CaD was
about 60% of the control cells. D1234 mutant have similar inhibitory
effect on the mobility of MDAMB-231 cells to wt-CaD which about
60% of the control cells . *P < 0.05.

A MO0 LR AR 5K ) A 5% ma 41 BT A% 16 o< Bt Al
E2Z . h TR 1-CaD B Ak KT %) 24 40 i T
¥AT b 1 5 ma, R AT AE A Fourier-Transform
Traction Microscopy 71 L4 il 7K~F- |, %} 1-CaD J¢
LA A M R 5K T (R 58 R AT T A A%
YL 7 EGFP. wtCaD. Al1234. DI1234 [ 41 i Fh#
RS RO WEARCED S w62 NINE NP H i 35
KA 5).

TE A 22 R R O W, SRIDUBRE T £k
HIJS R4 B DL S 40 T 28 ik (1) B (1] 5a-A),
ZUHEPAT, AG M T SOGTLER A7 K NI
J7 (Kl 5a-B, C), iliid Fourier-Transform $4%¢ Y65
BRI B e 48 A 40 o R 1) P38 425K g *%‘f‘z
IR IER B AN (Z IR 3) A1234 # 5%
MORI T B K225k J1(3.37 + 0.90) (& 4b), Q’J
LA M A K 17(0.28 + 0.09)1F1 10 %55 5%}
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Y40 M AH LL, wtCaD % Y4 i (1) 725K 71(1.56 + 0.30)
W ETE, X AL 5 f5; XN S,
D1234 44l f i) 225K 77(0.65 + 0.27) A5 34 4 14
Ins AL R0 B2 Al i) 2 fi%. Bl 2R, 1-CaD
TR A S R0 40 B L IR AR 9K A w25 5% HL 5 3
X} 4 M 1 5 WA 6

(a) Displacements

SN WW A B
hououwouwo o

(b)

Contractile moment/pJ
O = = NN WWRAMN

’—T—"_T_"_L‘

A1234-CaD DI1234-CaD EGFP(control) Wt-CaD

SCUhouwouwo o n
— T

Fig. 5 Fourier transform traction microscopy
measurements and the images of a representative
MDA MB-231 cell gathered in the measurement process
(a) Fourier transform traction microscopy measurements and the images
of a representative MDAMB-231 cell gathered in the measurement
process. A: The single green cell was first identified under fluorescence
channel (lower left) and then recorded the both fluorescence and
phase-contrast images. B, C: The computed traction field based on the
micropatterned beads. The magnitude and the direction of the vectors
indicate the beads movement which was used to compute the contractile
moment. (b) Results of traction force measurements of MDAMB-231
cells transfected with wt-CaD and phosphomimetic mutants of 1-CaD

(n =20). *P<0.05.

S MR ik R b o — AN OB R 2 4 i A
JERMERE . FEERRGVERT T, 4 IVLEh R AR AES
B DR B i B SR, AT 3 AR 5 5 AN
FEJR E B AR XA bR P, FRATT 38 T R il )
¥, %I EGFP. wtCaD. A1234 UL D1234 #:4% )5
(R AT IS S I BT R 80y g 2 i R AT T L
LSRR, SXTHAIAEL, wtCaD % 4
2 I H 6T T Ak 3L (1) JE SR T B, A1234 B
P20 M AR AR 2 T N1, D1234 X4 M 7 ik
BRI R N2 AN K, D1234 6 QL gl fu R I H
50 FELZH A0 AR I (1) A2 (R R () 6).

100}

Fraction rounded cell/%

/min

Fig. 6 Detachment of 1-CaD and its mutant transfected
MDA MB-231 cells upon trypsinization
MDA-MB231 cells were infected by lentivirus which were packed with
1-CaD siRNA and scribbled siRNA (control). Total cell extracts were
Immunoblotted against anti-CaD(red) and anti-B-actin(green) antibodies.

n—m: Al1234; e—e:DI1234; A—A : EGFP; v—V :Wt.

2.3 1-CaD R4 B I EMESITHEERE R
KERZ

h T HE— A 1-CaD RS RS I g 40 =
RE I sgmy, FRA T siRNA 75 30T 48 MDA
MB-231 "1 1-CaD /)£ 155, Western-blot 145 4 ik
N, HALHE T LR siRNA 1899 75 58 4 1) 6] 1 21
MIAHEE, 1-CaD & RIYTER ) MDA MB-231 41 g
WIETE 1-CaD Rk 18 835 (& 7).

Control siRNA

Fig. 7 Western blot analysis of endogenous 1-CaD
expression in CaD knock-down MDA MB-231 cells
MDAMB-231 cells were infected by lentivirus which were packed
with 1-CaD siRNA and scribbled siRNA (control). Total cell extracts
were Immunoblotted against anti-CaD (red) and anti-B-actin (green)

antibodies.
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eI WD, Ak T sE AN i S A A
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Fig. 8 Fluorescence images of cytoskeleton in 1-CaD
knock-down MDA MB-231cells by confocal
MDA-MB231 cells were infected by lentivirus which were packed with
1-CaD siRNA and scribbled siRNA (control). The cytoskeleton was
stained with rhodamine-phalloidin. The I-CaD knock-down cells lost the

intact cytoskeleton structure compared with control cells.
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Fig. 9 Results of transwell migration assays on 1-CaD
knock-down MDA MB-231cells
(a) The images of migrated cells under microscope, The light spots
represent the cells that migrated through the membrane. (b) The
migration ratio for the 1-CaD knock-down cells was about 50% of the
control cell and the migration activity of knock-down cells was similar
with MCF-7 cells(n = 9). *P <0.05.
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Fig. 10 Fourier transform tranction microscopy
measurements on 1-CaD knock-down
MDA MB-231cells
Results of traction force measurements of 1-CaD knock-down
MDA-MB231 cells. The measurement process is referred to 1.8(Figure 5),
the traction force of 1-CaD knock-down cells was significantly decreased

compared with control cells (n = 20). *P <0.05.
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Fig. 11 Detachment of 1-CaD knock-down

MDA MB-231 cells upon trypsinization
Detachment of 1-CaD knock-down MDA-MB231 cells upon
trypsinization. Cells from each plate were trypsinized and monitored
under the phase-contrast microscope for time-dependent retraction,
rounding and detachment. Percentage of round cells within the
designated period was plotted for each type of cells. n =6. m—m:
Control; e— e : siRNA.
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The Effect of Caldesmon Phosphorylation on Metastatic Tumor Cell Mobility"

JIANG Qi-Feng"?, CAI Shao-Xi"”, YAN Xiao-Qing"
(" Key Laboratory of Biorheological Science and Technology of Ministry of Education, Bioengineering College,
Chongqing University, Chongging 400044, China; ? Boston Biomedical Research Institute, Boston 02472, USA)

Abstract The light-chain actin-binding protein caldesmon (I-CaD) stabilizes microfilaments and stress fibers in
cells, it also can dissociate from the actin filament by phosphorylation. Curiously, in many tumor and transformed
cells CaD is down-regulated, but in metastatic cancer lines, the expression of 1-CaD is very high, in order to
explore the role of 1-CaD in metastatic cancer cell mobility, transwell migration assays and contractility
measurements at cellular levels by traction microscopy were performed using metastatic human breast cancer cell
lines the MDA MB-231.By over-expression of wild-type or mutated CaD, including A1234 (unphosphorylatable,
both PAK- and ERK-sites converted to Ala) and D1234 (phosphorylation mimics, both PAK- and ERK-sites
converted to Asp) in MDA MB-231 cells, 1-CaD phosphorylation in cells was disturbed to detect how the 1-CaD
phosphorylation mediate cancer cell migration. Afterwards, by siRNA , the 1-CaD expression in MDA
MB-231cells was knocked down and the migration activities was compared with the non-metastatic human breast
cancer cell line MCF-7. The result showed that the A1234 mutant cells exhibited most robust traction force and the
wild-type CaD transfected cells also showed much stronger traction force than control cells, whereas the same
transfection resulted in most severely hampered migration in both types of cells. These A1234 and wild-type
expressing cells also exhibited enhanced stress fibers and delayed trypsin-induced detachment from substratum.
Upon the inhibition of the CaD expression, the 1-CaD knock-down cells lost the stress fiber structures and
exhibited significant decrease in migration activities which was similar to the non-metastatic cancer cell line
MCF-7. Moreover, because of the disruption of the cytoskeleton by 1-CaD knock-down, the contractility of the
1-CaD knock-down cells was decreased and much easier to detach from the substratum. Taken together, 1-CaD
phosphorylation is an important pathway that mediate the migration activity of the metastatic cancer cells, the high
1-CaD expression level with the efficient phosphorylation cycling is a critical factor that maintains the high
migration activities of the metastatic cancer cells. The findings thus not only shed lights on the mechanism by

which CaD regulates cell motility, but also provide new insights into the nature of metastasis of cancer cells.
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