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Methyl jasmonate signaling in Arabidopsis guard cells
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Stomata are important organs in leaf surface of higher plants to regulate corbon dioxide (CO,) uptake
for photosynthesis and transpirational water loss. To adapt various emviromental condition, plants tightly
regulate stomatal apertures.

A drought-inducible phytohormone, abscisic acid (ABA) induces stomatal closure via a elaborate
signaling pathway in guard cells to reduce transpirational water loss. ABA recruits various second
messengers and activates Slow-type (S-type) anion channels, which drive depolarization of guard cell
plasma membrane. Depolarized membrane potential deactivates inward rectifying K channels and
activates outward rectifying K* channels, resulting in K* efflux from guard cells. The sustained efflux of
both anions and K* from guard cells contributes to loss of guard cell turgor, which leads to stomatal
closure.

A volatile phytohormone, methyl jasmonate (MeJA) is implicated in various physiological processes
including defense against pathogens and insects, wound responses, and flower development and fertility.
In addition, similar to ABA, MeJA induces stomatal closure. MeJA-induced stomatal closure has been
observed in various plant species, suggesting that MeJA-induced stomatal closure is one of fundamental
physiological responses in plants. However, the molecular mechanism of MeJA signaling in guard cells
remains far from clear.

To gain further information of MeJA signaling in guard cells, we conducted following researches:
1) To clarify MeJA signaling in guard cells using well-studied MeJA insensitive mutant coil
2) To identify a guard cell cytosolic Ca?* sensor, which functions in MeJA signaling in guard cells

Our findings propose a new model of MeJA signal transduction in guard cells and provide a new insight
into hormonal signaling network in guard cells.



MXEEGRNES

KX M ANLE L D—DTHIHY Y AE VA FANFETLIZAILERICBITLY ¥ 2E
VATV T FTNMEERKEP ONCLE YL LEEDOTH D,

MDIT, V¥ ZAEFEVBATFANKIAAOZFHFEET L2 2oL, £, fix OEEA %M
WT, U AE A TFFEEKAMEIIEERERETE (ROS) & —EbEHR (NO) 5L Tn
HZ ExEHOEMNTI LT,

WIT, Vv AT VEEA T VIR B coil BREZ HWT, KL NI BT 5 G M Al
(ROS) pEAE, —E{bZ%EFH# (NO) FEA., JRIBEE I Lo T AT v XL OEMAL, FRIBEREY =4
VF X FNVOIEELIZONWTHRZ, INHDOEI Y RA BV Uy —DFEERA T F ¥ XD
TRV, BFAERRIZB W T, Py AT VIR A T VT K » THE I L2, coil BEAKIZEB VT,
FEING Lo, Flo, KALANZFEET L2 0N TWAT 7Y Ui, A E coil
ERRIZBNT, ZNHOEI Y RAv BV Yy —DEARA AT v X VOIEEILEFE LT,

BT, I IS MMRTEME X VX VB X F—FICEH L, ZOERIKTH D cpké
DN 24T 70, VX AEUVBRA TV T T NMEERKE R, CPK6 ICL s TARYT 477 4 — KA
M SN TWDSZ EEALMNT LT,

UEDFRERNS, V¥ ZAEVBATFAFE[IARIZ, 770V rmiFHacAMn &, 225
PO EZFF o TN EEZW LML, Flo, iR T 477 4 — Ry ZHIHOFEE
B 5 L,

ABFZERN L, PN R D A 70 B 97 R AR VE o A HI T2 AR BE AR 0D 72 6D 0O Bty o FEkg &
B"HLDTHD, > T, KREAZERIIARBINHEL (BY) OFALERITMET 5 &l L,



