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Fig.1 Electrotaxis of HaCaT cells treated by ruthenium red

(a) Electrotaxis trajectories of HaCaT cells treated by ruthenium red; (b—e) the directedness, track speed, displacement speed, euclidian persistence of

electrotaxis of HaCaT cells treated by ruthenium red (n=300, ***P<0.001).
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Fig. 2 Electrotaxis of HaCaT cells treated by GsMTx4

(a) Electrotaxis trajectories of HaCaT cells treated by GsMTx4; (b-e) the directedness, track speed, displacement speed, euclidian persistence of

HaCaT cells treated by GsMTx4 (n=300, *P<0.05, ***P<0.001).
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Fig.3 Electric field and GsMTx4 treatment promote the phosophorylation of Akt, FAK and integrin 31
(a) The expression and phosophorylation of Akt ,FAK and integrin f1 under EF treatment; (b) quantification of the expression and phosophorylation

of Akt , FAK and integrin f1 under EF treatment.
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Fig. 4 Expression of PIEZO1 protein and morphological changes of cells after siRNA interference
(a) Western blot result of three pairs of siRNA primers on the expression of PIEZO1 protein; (b) quantification of the expression of PIEZO1 after
RNAI; (c—d) Effect of control group and siRNA interference on the morphology of HaCaT cells.
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Fig. 5 Electrotaxis of HaCaT cells after siRNA interference with PIEZO1
(a) Electrotaxis trajectory of HaCaT cells after Piezol siRNA knockdown; (b—e) The directedness, track speed, displacement speed, euclidian
persistence of electrotaxis migration in HaCaT cells after Piezol siRNA knockdown (7=300, *P<0.05, ***P<0.001).
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FRAE K B 2 FRAK, H 7 PIEZO1 ik T )5 ,
L 376 FAK AW 2 1k 1) 8 0 B 35 gl [H)
i} siRNA T4 PIEZO1 3k J5 Akt 225 TG B A8
b, AR ILRERR (KA /IMIE B R %, PIEZO1I%
FERWBUY TN T At BERRILIIEEER . 5
MR IER R, B integrin B1 & 1 &A= H
Fh#5, 1 H siRNA T4 PIEZOL 5, 7EHIGIERT
HIFkE AW BT (F6).

(®  §RNAPIEZO1 -
100 V/inEF -

PIEZO1 T I i 41 A v P 3 7% 19 7 [l M 52 31
W EF, KN PIEZO1 Al RES 5 4 5E A) i A
PO I a5 S PR . [RIEF, Akt & FAK AR
fEIKF A2 B R 0, siRNA T4 PIEZO1 ik i
EHOM N Akt S FAK FT5 AL, DL E 45 SRR
Yyl figid i PIEZO1 475 Akt K FAK Bl2 1k 7K S
P40 M 2 B MR AE RS Y O M . T siRNA T4
PIEZO1 4 FIXT F HL 5 % Integrin B1 23 19 1 14
YE A B

+ 4+

-+

Integrin B1 |- al an -|

pFAK @b @b o= o o

FAK [oe ot oy o |

p-Akt|-‘-'-D-w|

Akt|----|

GAPDH|-- --l

()

B : p-Akt/Akt
= : p-FAK/FAK
m= : Integrin f1/GAPDH

siRNA PIEZO1 - - + +
100 VmEF - + - +

- -+ + - - o+ ot
-+ -+ - 4+ -t

Fig. 6 The expression and phosphorylation of FAK, Akt and integrin 31 under electric field after siRNA interfering
PIEZO1 expression
(a) Western blot result of expression and phosophorylation of Akt ,FAK and integrin f1 under EF treatment; (b) quantification of expression and

phosophorylation of Akt , FAK and integrin B1 under EF treatment.

3.4 ##lintegrin B15FAK 2N HaCaT 4 il #5 B
HER

FEANMLA 2 mE S R T, A RAE g
R AR, AR L R 17 T R A
G R NFEH N s 3 TI6 R 8 e 52 31
FAK FIAHSC I sl 1, 4 2R PIEZO1 FE4H
A A EAE T, 20 B ER a2 AL 8 R ) 3
I B S R G GEM G 525 2, PSD2 &
T SR ) integrin B ASHTATIRIF, WSk
B B H oh BB . FAK #0 f #) PF562271
(Synonyms) & — Ff 0] ¥ (1Y) ATP & 4+ P 1) FAK Al
Pyk2 1 il 7] , W] LAl FAK Y397 A9 # iR 1k

IR

kK s (K 7a), 7F integrin P11 il 7
PSD2AEHF, HaCaT 40 H7EHL % T 14z sk &
T E AR, AN B EhRE IR R, HY
ML 3707 In] A TIE R (0 5 m MEREAIR, HaCaT 4fi g
RTINS HI B TR (K Tb~e). 1
FAK #1 il 37) PF562271 B/E I, 40 ) IE 4% 5 [+
PIER LT A B &4/, Ui LR RS Re A
TR, AHE RS ST AT A

GuitZE R s PSD21E M HaCaT 40 U 7E HL
Y B iy R R R, ST RRZAR L, di
R IR R 0 O 1 B (0.890+0.004) T REE



*680+ EMUFSEYYELR

Prog. Biochem. Biophys. 2024; 51 (3

@ EF

EF+P5D2 EF+PF52271
Cell migration trajectories Cell migration trajectories Cell migration trajectories
1001 100 100}
£ sof £ sof E sof
o = =
S e - S
E 0Or 2 or 3 E or
& & ¢ &
>~ -50F >N =50F >~ -50f
_100- 1 1 1 1 1 _100- 1 1 1 1 _100_ 1 1 1 1 1
-100 -50 0 50 100 -100 -50 50 100 -100 =50 0 50 100
X position/pm X position/pm X position/pm
100 V/m
- : +
(b) *% (C) sekk
1.0 Hokk by Fkk
:EF . 0:8
S osf B EF+PF562271 g
S : g 06
g 0.6F I : EF+P5D2 §_
L 3 04f
g 04r 2
£ =
A 02F 3 02
&
0 0
6 yh AN $ 1 A
QXQ‘J Q‘qu} A XQ‘}O 561}
A 3 @Q XQQ
@ (e)
5, kK
.TE 0.6 ek 0.8 ok
£ 8
i § 0.6 -
g 8 04r
& g
5 L 8
g 02 Z 02t
g =
= m
& 0 0
a $ v A ¢ W
v & I
@QX ‘86 @Q X >
= $

Fig. 7 The electrotaxis of HaCaT cells under the treatment of integrin 31 antibody inhibitor PSD2 and FAK
inhibitor PF562271
(a) The electrotaxis trajectory of HaCaT cells under the treatment of integrin B1 antibody inhibitor PSD2 and FAK inhibitor PF562271; (b—e) the

directedness, track speed, displacement speed, euclidian persistence of electrotaxis of HaCaT cells under the treatment of integrin f1 antibody
inhibitor P5D2 and FAK inhibitor PF562271 (»=300, **P<0.01, ***P<0.001).
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Fig. 8 Electrotaxis of HaCaT cells under treatment of integrin 31 inhibitor PSD2
(a) Western blot result of expression and phosophorylation of Akt ,FAK and integrin B1 treated with P5SD2 in EF; (b) quantification of expression and

phosophorylation of Akt , FAK and integrin 1 treated with P5D2 in EF.
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PIEZO1 Channel is Involved in Electric Field Guided Cell Migration”
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Abstract Objective Disruption of epithelial layer may instantaneously induce the generation of endogenous
electric fields, which was proved to play an important role in guiding the cell migration and promoting wound
healing. PIEZOL1 is a kind of mechanic sensitive channel, may be regulated by voltage, is proved to involve in
chemotactic migration of cells and play an important role in the process of wound healing. In this paper, the role
of PIEZO1 and its downstream proteins FAK and integrin Bl in the electric field guided cell migration were
investigated by HaCaT cells (human immortalized keratinocyte). Methods Cell migration was tracked by
Living Cell Imaging System in directed current (DC) electric field (EF). Inhibitors and RNAI techniques were
applied to study the function of PIEZO1 and other related proteins in electric fields. Western blot was used to
detect the expression and phosphorylation levels of integrin f1 and FAK in electric field guided migration under
EF stimulation. Results Piezol RNAi as well as Ruthenium red and GsMTx4 treatment all significantly
inhibited the electrotaxis of HaCaT cells. Electric field stimulation with GsMTx4 treatment alone increased FAK
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phosphorylation level and the expression of integrin B1. Electric field promoted the expression level of integrin 1
and the phosphorylation level of FAK. Inhibiting the expression of PIEZO1 by RNA1 significantly attenuated the
phosphorylation level of FAK under EF stimulation. Inhibition of integrin f1 and FAK by inhibitor significantly
decrease the electric field guided cell migration. Conclusion PIEZO1 as well as integrin B1 and FAK are
involved in the electric field guided cell migration of HaCaT cells. Electric field signals regulate the expression of

integrin B1 and the activation of FAK through PIEZO1-mediated signal pathway to orchestrate cell migration.
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