PERES: EHRlE 2024 %= $54% 5 8 H: 1360 ~ 1372

SCIENTIA SINICA Vitae
Wk SRR Z BB FRSIEE T

ChERE ) Atk
SCIENCE CHINAPRESS

lifecn.scichina.com
CrossMark

& click for updates

Piezo 147 S AU I 15 5 420 L5 THRE O B o8 33 i

ME, Gk K2

TREERREMAHRE SR, M HREZHEHE SRR E, /% 710032
* & A, E-mail: zhangxing@fmmu.edu.cn

Wk 1 399: 2024-04-23; 4352 H #H]: 2024-07-07; W28 Ji % 3% H #: 2024-07-29

WE ARAETECRERT. MRz T REERZFR. Piezol Z7HILNM + 8 M A T BI ALK 7] 2
PR FHE & @, fF O HRE ERHLAR 7 R % 28, £ B3 3] A M AhCa” W BLIE T2 5 8 B /0 L 48 Bl Piezol
TR A IR S AT R A TR R, BRI ECT A R BE . 1 W K 4 fEPiezol B 47
RFEENHT A, 250EXTEHNHIAE, 0¥ FHAILKEPiezol £ Z R M I FFI R BEKRALN, AHFMLE
LA BB AR S, Piezol RIAFMKIE R ¥ T H O MC BAR L OB LY, BRI QL LN, FRBEEMLR
WERHE %M M E RN R & KR, BT AR RS E &, T HE W K 4 HiPiezo | B #Ca”" . Na A i1
WEERERNA, BLEREEGERNEETERFEFAFRNAEFL IR BE S 0 E K%, 552308
REAQE. RNFALAENRES B RRELS W ENN TR L EZK A0, HEPiezol 3 A M EEHE
fomEFE, #TPiezol T 5 EXRELH THAREARZRENTE. ERERNE, Plezol T HBE. XKH
R HF S B[] B 77 5 RO BT B R B AR W R BB AR L. #E— 5 [ B T [ 7 5 R 3T Piezo 1 B 3R VE AL
Aot % o e BOREE, R N0 it R e 4R kT R B B

X4217  Piezol, Ca™, Wi, AL A # 5, B3

VRIS Z ORI, BAE S AR BT
VIRL ) A=K 77 AR AN ot NI BT B 245, ok
B IR R W], IO 5 S SR 2 e
O, AN[EITE 2 R 5 BE AW LBROR I A 28 2 2R AR S 1
U R GUR AR I R A WUk R KRR 2L
W IR SHUIE S5, AR B0 T4
i S U S 11V (OB P 1 N . e L R
2™ 20104F, Ardem PatapoutianZ]B\ i it i A 3
BOR 16 BV IR_EAFAE )RR e TlE R A, /e
U U RIBO R A O A A s . Ak

fITE S RIB T Piezol, XAREFF %) [H IR b %F & 3
Piezo2. Piezol FEAEAEMA A FRIE, 5.0
RGN, IAEE AL WR RS LR TR
5. Piezo2 ELAZAN NATT R fis w SR AH O, 32 BEAE SRt
Zyurhik, fEmsE” . ARERIES . R e A
bt RIFAER . Piezod® i i T i & AR #tCa™ Al
Na FId N, AT L e A g i i i, 51 ke oAl A s
1428 (1 8 - EE A, ik B B A, At mT DB I e AR
M Ca” W, fHCa” ME 5 B 5] R R LR
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EOME RG T, Piezol M SN /15 55 S
XA IR H AR DI RE & AN AT Bk 1), FEAE O ME AR
PR B R E SRR 2018 RE Y E M E
JeH VR 25 [ %2 % Andrew  Ward! M Piezol I 45,
iINIRPiezol () TAENLAIFR ML T 2L, 720 M8 RG%
H BFEN M. CFIEULAE . agniE. oALgl
J s LS A 24 4 i L % 3 R 1) J5 48 i 359 Piezo 1
ik B BkEN I, ORI I R G M R
KRG, XA S PR O
FR 24 B 52 380 ) B () Ak R, I8 2 2 i sl /)
ARG R VB T AT T, X A LR o)
TR OIS REMIEF LR X HEEDD )
Kbk 2 FUEHR R B, AR R M DO 2 2 0 Il
B RGO EE FE A g R e AR
W, T Z T SR T 3 B Piezo LB TE T g 0%
AT ESMALO U S5 M RN T REEE 2, (i Piezo 1 A B N O

1 Piezol &5 SHUE N H 5

Piezol 8 H HH K Z12500 M AL FR 4 1, &2
AP X 43§ (transmembrane, TM)").  FR4E FL 45 f e
HRFIE, Z 8 E A8 N = AN s U
BN Ay ERE RN A1 R ML B 28 B . Ciy
2 1] B I E W FLIE I 4. JE sk B A R T R
87" Piezo 1 f& — MHURR IR E SR 1 =k R T4, 7E
IR = AR A A, A& 364N TMIRiE 2 1%
B4R B AL B A R £ (C-terminal  structural do-
main, CTD)Afi4h& 3 (C-terminal extracellular do-
main, CED). 190 AK AL, FEiL 8 i H0
TM37RITM3 84 5  71MZ e (outer helix, OH)FI P4 5 g
(inner helix, IH), 20/ Piezol (FIE5HEFLIE. 41367
TMUZ JiE 9 2 23 RO TMUZJiE ¥ JG(TM  helix  units,
THU), S FI0E 54N &0 TMIZR(E D!, X
LETHUE [R]85 il s End L 2o et Fr &5 44, FIF
J5 8 g R A o Bl TR IR, 5 b s
ANTA, PiezolJHTE 11X L6 25 M RFAE A Bh T 95 5 [X 45
PLEE D M PPIRSAE. Ll T A RS, #)AE
2 J S 2 i S B A A R i RS, SR
A ] 5e 25 h 4 Hu i FE T2 54N K i (nanobow 1) R )
Piezo-flg AR 2. Piezol 4544 m LA [ 241 o Ak ) 1A%

WNE RS F AP RIS, 53 AL LIIIT I IF
KU A B s .

2 Piezol{E.0 A RZA A0 H A1

J AR T I RSB R IO,
JEA WABTOINIT T A=K AT AR ARk 5T IR A
O IE RGNV 2 LW DIREF VIR, Piezol £EL>
I R G K 2 AR AR AT R0E, RO e &
GEHUWURSN L A5 5 e M E 20 1 (K2).

21 AR

(1) P E¢Piezol X M R BH £ XHE. Piezol
RIS B TR R A R WU i e 7
/INER A i B (embryonic days, E)9~E10.50, Piezol fEPY
B A A P B 535 kY, 7R AR /NRR T, Piezol
TE A 2 248 L DA K BH 77 3 Jok (%) ~F- 3 JUL 4 B o e 22 A7
FE2. Piezol 4l A8 S BUR MR BL, (HYIHA M AL
MAEE9.5 2 A IEH, 2R B Piezol B2 AN 520 L A2 A,
EEEWME K EIER. Piezol 44 2 FIALAG L L
™2, MR, JEEE14.5 2 /e W
J o 5 1t Piezo 1R (1) /)N BR AR 8 I HS IR i B sk el th A
Ja B HEIEMILER, KK K Piezol 2 ME K & i i
P s S

(2) W Piezol & B E M ML IERE. MIRZE
TR BYY) 27 A0 77 AR A R Piezo Vil 18 1) 46
KR, W AE R B A B 4H B Piezo LIBUE I HL
G RAE25~30 pS'", H AR MR STE, R IELEHLIR
IRV E DR FFR I (8] T JECIRAS . fEHEK 29340 i A ik
FikPiezol 5, K LN BT 7 i usk ks e,
R A BT 175 S Piezo L OE 51 & HICa™ N B0
5 H (calpain), fF A R 40 I 4% I3 77 1) B0 A HE
IS £ (0 52 M B A Piezo | HEAT 040 i E 7 %
MAEFF AR N Piezo  FEAN ML NI 5] 73 A, (H 452 3|
BIYI S, Piezol AT 8Y ) 3t i 75 v 1 HIF g
BRORPA AR, IXHE I 70 AT AR A2 P R 4t i 42 It 77 fm) gk
ATHES ) R HARRE, 1WA Piezol 2 PN I AR AE R B3 /7
te) b HE ) i B 5 T

MR B ) F735 5 (K Piezo VTS (L 32E P 7 401 fify v &
4 J& & H B2 (matrix metalloproteinase-2, MMP-2)#
JE AL 5T 4 )& 2 A ¥ (membrane type 1 MMP, MTI-
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=HRHEIRES
BTSRRI U SARR
THUT  THU2 | THU3 | THU4 || THUS | [ THUS | | THU7 | | THUS
I| 2\/3 1‘: :? 5\/7 “B‘ ’:9 10\}1 1:'2 ; W‘l‘ :I w I“ i’\@ ;~ ‘. ':

TMs

B 1 H38RIEBIRIX 4 iPiezol 4 $h &5 1. L& Hibiorenderf{E (https://biorender.com)
Figure 1 A 38-TM topology model of Piezol. This figure was created by biorender (https://biorender.com)

MMP) Ik, NP R 20 28 RO s .
Piezo | ({14045 2 /1N BB AR 97 10 45 PO 308 P % i i ke
i AL 37 EEE R S R B A B Piezo 138 1o
0 L 37 BT ) 0 R 4 R A I X 4% 1 T K.

— %A E(nitric oxide, NO) & 5 21 M 5 5K K]
S <o 11782 [ N D57 ] ok =9 O < i) a1 DA )
P, 20164, TRE2H E M R BT )78
TG W RISk P B 4 [ Piezol, {iEATPIRET,
WS A — E AL A A B (endothelial NO synthase,
eNOS)Z2 A 1R (Ser) 117647 & IBEIR 1L, BEIINOMKI = 4.
A, Piezol W REAEHE B I HRHE T 2 (1) 40 Wh, Wi BHeE
eNOS Ser6327 s TR (L3 SINO I /K, i3k i
£ BETRRI, Piezo LIl (¥ HUE {FNa Al
Ca’ LN, 18N B4t 2 £ WAk, ) il 57
T UL AL IR £ 1) B 0 2SR A PR A% 8 45 ST LA
i, B T i WLAR R L Ca® Bl CaV 1.2, {2t A
Yl IR T 4k R W, P9 Y Piezo L A F LUK L
NIRRT
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2.2 FRALAE AR

LA~ WL O A B v B ) 3= B Rl A, JEE
WA TR A AN R T 2 2 b I AR B )
fie. “PHEL4E A f Piezo 1 A] 4% I 5 US4 £ 5K BT = AR
A=K )R TGS, i UIPiezo L AR S A FI T4
FRIEW M TIRE, Piezol HYid FE WIS (k- L 4H g
(I EAT RS, i K SR REREAL IO T R 20 /gl
JKF v WL B B (9 Piezol, i Id Ca™ WO 48 2 ik i s
# M (transglutaminase, TGase)iith, i pl I & EEE =,
Bl N BeAh, P LPiezo 1 4 R B AE S Ik S 4
SNIERRNIRE, T SRR SR 4 i AR R A
FER I N Piezol R IA, i idPiezol-PKC-/KiEIE
 H (aquaporin- 1) I8 # 5 In-~F- 1 UL4E AR, 333
B R PR S WILPiezo 1 F 0 38 1t 3 4
FE 2R LB B H o2(0-actinin2), P ALE &L
PRAEEERG N, TEROE R, HE— s Piezol, FFELIM
r BE (LM £ (R I R S oR i % 2 Y.
Ab, ERTRBEA AR B e &I, R B0 MR
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a2 PIEARHE B wEname . C Ao
: : . AR
AT \ SRR £ d——
Py, ¥ Y o5, —— e i o
I-0—%
San1 .':\ w0 5 e
@ Caz* ( Caz \
@®
<IN
\,,/ MEses  PoMT-UME
3
IMEETSR Actived MT1-MMP i
& § G Sl
: HpkeEsE ' CTHRBIRELETS
b i)

E FRAFE4EN . F

TSI

t N\

LERNEERE \, ) Fecot

OEEEEREEN

IOHER: MELF4EY HREEESIE
Bl 2 Piezol /£ MU RGAF LM P HITHRE. A: fEN AR b, ARG L A MR BT U] /1 Piezol, (EBEMAE ET5K . MK
B REE A B: AR LR, Plezo L3257 A2k 71 S AR ML AM R JGTAIRE, (e bz ik 52 C: FEZLZR) T, Piezol HIHIE
(RIELTAN B ATP )7 A5, R HEK A S SL MK, A 204198, D: Piezol & CoLAN I HUIAL B 2%, 7T LA B B2 2 WL )
IR AN A Ca® FIROSTE S, S 54ERE O METhRERAAS Br 7ERREFAEANI, Piezo URIZHI AN AL 38 5 7] 1 1F S %,
TR YA RS, F: 7EIRE MR AN, Piezol Z SRS ML, N E SN AR5 AE. B Hbiorenderfil] f (https://bioren-
der.com)

Figure 2 Functions of Piezol in different cells of the cardiovascular system. A: In endothelial cells, shear stress activate Piezol, promoting
vasodilation, vascular development, and angiogenesis; B: Piezol senses pressure, tension and extracellular matrix stiffness in smooth muscle cells,
promoting arterial remodeling; C: In red blood cells, activation of Piezol promotes the production of ATP, promoting K efflux and red blood cell
dehydration, causing red blood cell shrinkage; D: Piezol is mechanical sensors in cardiomyocytes, directly sensing mechanical forces and converting
them into intracellular calcium and ROS signals, maintaining cardiac function homeostasis; E: In fibroblasts, Piezol forms a positive feedback loop
with extracellular matrix stiffness, promoting the fibrotic process; F: In valve interstitial cells, Piezol is involved in valve calcification, exacerbating
aortic valve disease. This figure was created by biorender (https://biorender.com)

Sk ) 3 A AR LA 1R 2 5K 7 3G NS Piezo, R HEFE 5% 23 440
IRl 7 P 5 3% AL T4H JfL A% 5] -2 25 [ (nuclear factor of ac- OT 2 308 P 4 B AN, IR B,

tivated T cells c2, NFATc2) & E#% 47, I ifimiR-582-
SplFRIE, HHI T i BR R -5 5k 71 8 A A R4 (phos-

MBI ZRIFABIY ), G223 H MEE
AR R B A AR 5K 7y 243, DA RO 1 B 4 f A IS

phatase and tensin homolog, PTEN)HJFRiA, 5 Fig Al
fh e R RS K E Iy WL, i SE g L Piezol
(R0t PR T 5 B 22 P L B 1 R A

ZENHEMEEE. BAE20124F, AR
Piezo 1 £ K RAZ S Bt AL T 4L 40 L 16 220, S8
ZIRIIMA LML ST B, JFEA—ER
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REHHEE: Piezo 19 SIS 5 2 0o ML AE T RE AOWE 7T ik fi&

FERVE Y, BiE, BEAE A R gn e h
B I — M3 [ 20 LA, JE DR SR AR (i Piezo 1 ThRE I
B, S TT AN A R, Ca® G %, S B
Mt E K EIEKCa3. 1R ST I, 4H A B4R B T Rk
R B AN, R T oot ZEIEMA
e, B3NS HSRRAR, IXFE A
FEIMNAEBEAb b RE TR I O O R UK T
R, Piezol W I L Z87% T B 4T A0 e I HL S 7 Ak
ApAk, AR AL 5 IE B E R eh,
Piezo 1 BET% I8 I LI % T 2F 41 40 a1y 1F 35 A2 2 1)
e, FREE T B a0 L RES G N B B ATP YIRS
P A, BRI R BiPiezo | FE LT A A AR 4]
G)AT, CLYH MR B XU U 2R, {5 Piezo LI AN [H]
12 ) S T S A T A A R A DY . X e gt
JE R A A Al il Piezo 1 1) 1 3R 6] T 4 F5 41 40 i 1 4
BRaS o EE

2.4 DL

BB LU VAR B e 4 A&7 ok, 1Bl S 2
BN 728 k. o0 JULZH B R R Piezo LB TR B A,
W Ca® ik, P O NEULLE KRR . Piezo IBIETE
O LA b 8 RUIRFIRE SO RIS, 20 LA 52 2]
B 77 1 8 Piezo LI0%, MK iiPiezol (1 Ca™ Py il
1 /NGE FRacl K FIifNADPHALEF2(NADPH oxi-
dase 2, NOX2){& 5 18 I 1 175 1% % (reactive oxygen
species, ROS)IF=A fgas, #EmfEH T = ez 1k
2(ryanodine receptor 2, RyR2), 7 S LI M Ca> BTk
Pz LR K/, ROSHIC™ 2 [AITE L IE ik, i
Piezo 1 BEAR L 1 1 )87 b o JE Bk 23 7 A= 14 Jai 7 0 ] 1
PERIBUREE S350, o LA f e S i B B 0 ik
Piezol P Ca’ FIROS K 4 2 1 175 /% -0 JIE Ty it i
150 BFEPiezol SELL NI ECa™ WRIRAD, TR
Rac-Nox2{& 518 #  17 FIROS I =4, FR{ERyR2H]
T VEYE, BEIRIE R R, 8O TR EF sk R Wk
4 S0, O MR ARFRAR B RE I, 72 AR Tk O L T
it ik Piezo L 5] &2 Ca” PIIMROSTE JE 2, M3
A Ca” MR 0, ALK I Ca” i 47, AT 0L
g CaT I, R 53 Piezo it F ik /N B L™ H
)00 77 5 B AL 2R B PO T L, L
Piezol & U IE Bk o NI 52 2%, Piezol ARAS ¥
S8 U U ) T 0 AR 3R 1) R
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2.5 REF4EgnR

FSCET 4 200 Pt = A7 B 2H 23 P 4 A/ R A R
YERR, IR AN IR NAURIA B AR AL, ARl 2 e 68 RN 4
i A7 5 5 O P2 PR3 o, S LIRS TR 1R R AT 44 i
AN AT dE A, 2 VF 2 4 Th RE M DKl R %
Piezo | £ B £T 4E 4 g b 1) 28 /K~ 5 N B2 4 i 42 a0t
O LA, (B7E IEH AR HRES T A S EE. 4.0
JE R A T AEAVIST 20 B A/ Jik o Bl R 8 o, S T 4 4 i Je
FHUBRIA L AR AL, WOm AT 44 i Piezol, 753G AL 1T
PR AEA MO EAT B A3 b 55 0 LA RS 55 7k 115 5
(paratensile signaling, ¥8ZF4E{b Kk @ EFE L AF 2L 40
JH 5 UL 5 21 4 4 i R) 45 R 1 ) 24 AE S AR ), G
Piezo 13 1, WidCa’ (5 5 BT p38-MAPK S 5 i %,
fi2 ik (14 F6(interleukin 6, IL-6, {i.Co i AE K HEF 44k,
RFAEA SRR 1) o0, VR T O 4R 2T 4E 2 i
B URRET i, 51 % 2000 BhAk, Piezol IO
RS AT A T i - A A A K TR T B(transforming
growth factor-B, TGF-B), {FH T L LA, t1FE 555K
IR AR AN R I OARDY. FE AP At e
o, AR LEAN L B Piezo | AR A A2 TR 2 (A1
FCIE S5k, A3k AR AR IR R .

2.6 LI o 20 AR AL PN Kz 400

Piezo 1 &Nk ik A bk E 3 S T ol 1) B 22 1
H. HECKI3IMFE LK Piezol 2t & T8 F &
(Y2022H, K2502RA1S217L)5 A= 2 ik o — 1w i
R B4k, Piezol 15 5 IKIENEK AL, Piezol K
SNP(rs2911463)5] & T Bk gk bk EL B i\
Ok A PR 75 2 30 ek bk B A s oA I S %) T AR 5% A 56 k.
WA B2 5 S 1 B B AR S M ) Piezo 1 R B 2R 35 ] 512 4G
KM IR E AR E AN RS
Piezol Bk, B FEUM MR Th e T 2 Beak, PR
Y B 7 M Piezo 1 MR /N BRI HE AR B2 p 8 & 2 25 [
&, SRt L, a4, Bam
T K P Piezo 1 il 1 254K i 14 Yes #H 2% & A (calcium-de-
pendent Yes-associated protein, Yap)#i% £ bi ik N4 &
k% B 1 (glutaminase 1, GLS1)/ 5 HIA R BENZ(Gln) %
fi#t, BEINANML N R A TR 7K, R ReE A R E
(2 etk, N E R ALY DL kg R 2
Piezol fEBN MK F KRR IR 1) & B HR ke A6 B A
H, Piezol 13t BE 0S4 T BUR I AS 1L
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3 Piezol 5.0 IMA5 B
3.1 Piezol 5.0 BRI

o B o JUE L JE A2 o0 2 EE AL PR AR A 5 A, LR
fER O ERTEIG N, OIFLF4Etl, & FECO 1320,
o FT LT e B 0 T IS A A g 8 930 1 0 o7 1
JNE, TR ERF ] (8 3R A 0 U BN T30 ) SR AR, =
FOL DI RERERG. UGS 7758 o O IR K 3 22 5 [
MFREZ —, O LA BRI EN S LR O e Ak
NEWGES. EEFKIN, Piezol £EJE 1 51 fmr it 4k
2% i, Bl ca i 4R L R AT i i 9 1 Al calpain 1)
SRS, O R Piezo LR/ B AT SO T AR
KB IR 18R S8 50 5 7 S 1R K,
ik B 52 4 FELAST BH 25 T3 1 TE SR MR R 4(transient re-
ceptor potential cation channel subfamily M member 4,
TRPM4) & J& 778 57 e Jim 006 AR JEAH DG (5 5 Jm 1 oK
B, {HTRPMAREA IR T HU s, BARCa™ il
M BRI K BlPiezo 1 5 TRPM4 138 1 76 0>
WL T/NE AP E AL, K BlPiezol W LY
TRPMA4JY i 5 3 BEHT FLAE A, 83 Ca™ IH TRPMA,
AL ES I B A AR AU 1T (calcium/calmodulin-depen-
dent protein kinase 11, CaMKIT)i& i 0o AE K. 764
£y if FikPiezol /N, WA BLO AR K B 5%,
LA EREFER B, Piezol B W W0 /& it O I HE K A
IR A,

3.2  Piezol 5.0k 444k

O IE LTS A A2 22 P00 JIE 27 5t i B B AR AU P 7
H A R R IR LA SR R D, AT 4N i
A Ak, BRI B AR I S o A O UL R R R
£T 24N L [ Piezo 1 5 5 0 I 4T 44k 1 R 3 .
o LR B P Piezo 1 R /N BRI L LA L o, LR R Ca™
SRME K Ca VEEIRR, 51K LEY 5k, Had
PEFERE G0 e BT e MM, Piezo 13T 51 R Ca™
WL, WG p38-MAPKAE Sl %, 12 3HL-6f(1 7, IL-6
R E B 757 7RO RN RS
B L BEFR AT AR AN, R W BE R N Piezo
Piezo 1 3 Ji 3 — 38 N AU A SE R NI RS, B2 J = 15t
[ #1474 BB 5 Piezo 10 75 S IL-6 LA 5% 43 Wb
(7 A F T R 4R M AE 5%, TL-6472 12 ) R R 2T 4 44
R R LA IR AT A B, 73 5 22 1A e S AN 4T i

SREERR, HHURRE Y SRR, WUR S 4
Y1 I Piezo | 1 I0E 1 570 umZ S BT 4R 40 HITE L s
PO 35K A AR R, 75 S AR T 4 40 i 34T
FRVEEAL, WM R RE S, SR AL X IR
EIE™ UL T A 2 B A0 AN TR S B L b R
BERANN, {3 Piezol 1E R AT 4R 40 ik 1, 15 5 et
i) DR i NS KA A 1) O i3 | eI A S IAEA R
TRk, G INZHHE AN R, 7RO LT A Ak R R (it
TR R IE S 1720 R O U 2 4 Ak 3 5 Piezo 1
A SIERBR, T RS O IR LF 4 Ak iAo o 2 S TR
B

3.3 Piezol 5z ik IEAERI4L

Zh KRBT AL b 2 A SR, 035 A B4
Mo PN e an s, HE B ERE L —
FEB KB NIHER, T AT B 1) s 2 20K e ok
(I AL, S BUMAR TR AL OISR L. P 4 il Piezol 75
WU ML BOE I, AT I8 5 S NO KRS IS R i3k I &
sk, RIESNIKSEEEREAL M G AR hr T E3)
fik 5 P AR ¥ P9 B4R, AT 4 it 5 K LI IAT A
B, A 5 R SRR SR R R
WitiPiezol, H i3 A BCA AR5 AN BV, ffesdt N
GUALIE, TSR SRS REREAC Y SRRk
B, M BZPiezol ISR I FT AR A B JONE L AT 2, B
(KB REREALAZ R, SIS B A 14 5 0o 07 ek
BEAIC, A AT T I MR A g Piezo 1 7 RIS T4 B 5
FERBIYIE, SIS BE T I SORE O, et
BEYE . KR RN, IE R R BB ()RR R
SRR FEREAL I DRI IR, TR IR H AR B 9 (1 JR
TE LS A K Piezo LG IRAE S MR A4, 53
BRI ROTE . BeAh, P WL N I Piezol
PR EW TSRS SRR K, FRE8 i)
BENUMGR B 3 B Piezo L LU, (R#E~F 1 WL4H Y
(B RE RS20 RBEAE . phBun®T, Hl
A B8N, 20K T S 20 k3 R B P TR .

3.4 Piezol 55 I )JE

FE Bk 5 BERIS B ik 52 A 1 s 77 I S22 5 T LA
(0 0L R 4% 2 DG B L MBIk if R TH e, T B 2%
Mz PERE N, Rk E LR DR, (Y K,
T A I K 52 1E 3. Piezol X Piezo2 - B %54 T & ik
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S E TR ME T E ST, S 58aIkEE-33)
Jik 5 IR AZ M I S, 3t e B 4 ) O Ao B
BRI ERADY. kB Z T T Piezol FPiezo2 [
R i o /0y BRI M o I R, R Piezo 1 BX
Piezo2 IR 2k AR A2 R 77 I 2R R I 4, Uit B Piezol
FPiezo2 4 HA JE )12 42 1 ThRe™. bk, 1 R4 iy
Piezo il i B BT V) 1, BEINOfEHE M4 &7 7K,
1 P R RE 14 Piezo i B /N ERNOA: e FRAIC, 8 IfL 5 47
WA T, S E IR R AR, B i E
PRI N2 S BUNE &7 K DI RERERS, & B & ) T+
[T VY2 ) A by N A =) ) U TR e i 7 W =S
JE 38N, R B B DI RE IR, S AR ifn 2R 1 4H 2R
] R 2 R B 4, HALH] 5 Piezoli 5 W calpain A it
FEBE RIS, B4 57 M Piezo 1 Bk BRGsMTx4(Piezol
R 700 T DL S A R 5 R iR,

Z WU Fi g H i RS T AEAE Piezo 1 1) 57 5 L
. Piezol IS H OE SEURA Ca” HBE, ST
e 44 B S, 1% R 1N fp-AK T/K T B2 80
NotchfZ Sl #% 1", 1 UK 5 P Piezo 1 B 2k E 5
o g LR 375 O B/ BRIMLAE B ik = Y e,
JE AR S B NR Piezo | 7 1 0, (R AF ML/ MR 1L, 1
TR AR TR B RS, 0 Piezo 1 AT A& R4l e af s /)
BN MRS TE B, NI A R FE AR 4% BT
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Figure 3 Endothelial Piezo1 is an important sensor and regulator of exercise. A: Endothelial Piezol senses the increased shear stress during exercise,
leading to Na” and Ca”" influx and resulting in the depolarization of endothelial cells. This depolarization signal is then transmitted through gap
junctions to adjacent smooth muscle cells, causing smooth muscle cells excitation and contraction. Blood flow is directed towards muscles, enhancing

. p - EC
exercise capacity; B: Piezol®

mice prevents the endothelial cells producing NO, leading to activation of TSP2 in pericyte cells, promoting

endothelial cell apoptosis and decreasing capillary density in skeletal muscle. This figure was created by biorender (https://biorender.com)
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Figure 4 Piezol is involved in the gravity sensing process under
weightlessness conditions. Weightlessness leads to a redistribution of
blood flow to the head, causing changes in the tension of the carotid
artery, which activates vascular smooth muscle Piezol. This activation
promotes the nuclear translocation of the transcription factor NFATc2
through ca®’ influx, leading to the inhibition of PTEN expression,
thereby promoting smooth muscle cell phenotypic alterations, inducing
vascular collagen deposition, and promoting arterial remodeling. This
figure was created by biorender (https://biorender.com)
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Piezol-mediated mechanical signaling in cardiovascular regulation

LOU lJing, GAO Feng & ZHANG Xing

Key Laboratory of Aerospace Medicine, Ministry of Education; School of Aerospace Medicine, Air Force Medical University, Xi’an 710032, China

Mechanical signaling plays a crucial role in cardiovascular physiology and pathology. Piezol, the first mechanosensitive cation
channel protein discovered in mammals, acts as a cell membrane mechanoreceptor. It primarily triggers downstream signaling
pathways by facilitating Ca” influx. In cardiomyocytes, Piezol senses tension changes during cardiac contraction and relaxation,
regulating cardiac contractility. Endothelial cell Piezol responds to shear stress from blood flow, contributing to vascular
development and functional regulation. In vascular smooth muscle cells, Piezol senses tension changes caused by blood pressure,
leading to vascular structural and functional remodeling. Dysregulated Piezol expression or activation disrupt myocardial Ca™*
homeostasis, and correlates with various cardiovascular diseases such as cardiac fibrosis, atherosclerosis, and vascular aging.
Exercise-induced changes in blood flow velocity activate endothelial cell Piezol, promoting Na' and Ca”" influx, causing endothelial
cell depolarization. This depolarization signal is transmitted via gap junctions to adjacent smooth muscle cells, inducing mesenteric
resistance vessel contraction and blood flow redistribution during exercise. Our previous study suggests that fluid redistribution due to
simulated microgravity increases carotid artery smooth muscle tension, activating Piezol and leading to vascular remodeling and
aging. This finding indicates that Piezol may be involved in the gravity sensing process under weightlessness conditions. Notably, the
biological effects induced by Piezol activation vary with intensity, type, or duration of mechanical stimuli. Further elucidation of the
activation mechanisms and biological functions of Piezol under different mechanical stimuli could provide new insights for the
prevention and treatment of cardiovascular diseases.
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