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Analysis of the mechanism of rapid calcium signal propagation in plants using
the Venus flytrap
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The mechanism of rapid calcium signaling in response to mechanical stimuli
in plants has not yet been well understood. In this study, we analyzed the mechanism of calcium
signal propagation using a calcium sensor protein overexpression line of the Venus flytrap (Dionaea
muscipula) . The results suggest that the calcium signal propagates not only in the epidermal cell
layers on the adaxial and abaxial sides of the leaf blade but also in the mesophyll cell layers.
This calcium signal propagation was diminished by a voltage-gated calcium channel inhibitor. These
results suggest that calcium signals in response to mechanical stimuli are generated in an action
potential-dependent manner and provide new insights into the mechanism by which calcium signals

propagate in plants.
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NT R U VY (Dionaea muscipula) 1%, EHDEHZEHRTHALAEDOEDZ L TEDEZHD X
LEEMYCTH D, Bl EICITERE LTINS HEOEE SN TEBY, EBHITEREE~D
OdLfgE U 72 BEARAIIZ IS U T 0.1 B & 5 @i CilEEh 3 %, SEENZ e HIES OMfa | 4 {5 E)
TEWALIMERET 5 7Y (Burdon-Sanderson and Page, 1876) , & D X 9 7255 1IN DIEHinEE H - T
WADMDIIKREBGVBREHATH -T2, IRERBRESITEEI L T LB — 2RI H
GCaMP6f TN MU YV U2 MSLL, (1) ~= hU Y UORTEEICHEMEEE 5 A5 &Ly
ULV TFIVINEY FERRETHIE, (2) AT T LAY TFIVITEY Tl S TR b
mEi7e 10cm/sec &\ 9 HE CTHlfa A5 L, B LIoMila CRax LNV T AA A
BEEZ ERSEHZE, (3) MIANTA ST LA F U PREND D EEOBIELZ B2 5 L EEHN
BlEEZENDZEZHLITL, MIANIILTT A F U EEORE N T R Y o OES)
I - BB 2B &2 o9 2 & 2B 5202 L= (Suda et al., Nat. Plants, 2020) , Z D Z L,
NERU Y TIZBWTCEEER IV T A T FIVREN X B 5B A B DI O 2 572 DICR
AIRTHDLEZEZOLND, TOANVT LT FANEY EEAEETLIREELTELZLND
DI, (1) IEBVENMN R El2 Xk > TR EI2H D F v rv & 2R 7 B8 g AL L CHl
JaR 2 atk L, ZOIEBNEAAS U THIBAN LS 0 DA F B E %2 EH ST 5 Al eSS,

(2) ARG UTm vy A7) v (Toyota et al., Science, 2018) & [ U &L 5 (ZHIfER <
A E R L2 BTV 2/ NMLO R EER 2/ L CHEE T 2 MR #E L TW D ATRetEn 3 2
HNDMN, ZFORIERCA N =X LIRMMHATH 5,

2. WEDOED

PRSI IS U CTHIBBIN O IV o 0 AA F R E % ER S 8 2 B I3 B i v,
Bl Z Iy v A XF AT IR IS U2 v A T F L TR ERNE RS 2 L0 5
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