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Abstract of Thesis

Developmental programs ensure robust formation of basie forms of plants, which largely depends on
internal and external cues. Phytohormones have wider role in plant development. On the other hand, plant growth
is reduced under adverse environmental cenditions, and lines of evidence have suggested that reduction in
growth is an active and adaptive resbonse. Here, an intriguing hypothesis would be that a stress—induced
signaling pathway regulates developmental program and also, how a broadly generated signaling molecule
(phytohormone) can regulate a specific developmental pathway.

In this study, I chose leaf epidermis, as stress causes severe reductibn in the growth of shoot compared
to root, and a low shoot/root ratio is precisely favourable for survival of plant under such condition. At
an early stage of leaf development, a fraction of protodermal cells acquire the meristemoid mother cell
(MMC) —identity. The MMC is a proliferative cell, and initiate the stomatal lineage, which eventually produces
stomata and pavement cells. The secretery peptide EPF2 is produced by the MMC, and functions as a negative
regulator of new MMC formation. Another secretory peptide, Stomagen, is a positive regulator of stomatal
formation. These antagonistically—acting ligands are perceived by a putative receptor complex consisting
ER-Tamily and TMM proteins, and the signal is transmitted through a MAP-kinase cascade, which phésphorylate
the SPCH transcription facter. SPCH is necessary to enter into stomatal lineage pathway, and SPCH is
destabilized by phosphorylation.

My results indicate that, osmotic stress decreases the amount of key transcription factor SPEECHLESS
(SPCH) through a MAP Kinase cascade. This results in decrease in MMCs, which eventually decreases leal cell
number under the stress. But upstream regulators, ER-family receptors, TMM and EPF-family were not required
for the reduction in epidermal growth induced by osmotic stress. . This MAPK-SPCH pathway plays an important
role in survival under osmotic stress. In addition to the above abscisic acid independent pathway, Arabidopsis
also uses ABA-dependent pathway, which is, in part, responsible for the decrease in cell proliferation under
osmotic—stress. The results indicated that ABA This effect of ABA appears to be independent from the MAP
kinase—SPCH cascade. Results have also suggested another role for ABA: regulation of leaf development,
inhibiting stomatal linage pathway. This is the first report showing that plants decrease a master regulator
for stem cell maintenance, which demonstrates a way in which plants modify the cofe developmental program

to adapt to stress conditions.
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BHESIE. ASCEY TR ERET B F AL bSO REHBARICL Y, BhEEENICRDOLERXR
XX LWRETH, —F., X, 2L 0B LBV, ARRREOBRECEIADL L. BE (BIHEH
O) BMEENBZLHRB, HPREREZMABEKEDLELOREZMHL TV IAELHD LEZL LN
BN, FOEEIILE< Mo TN T, KIMART Bik, €0HERERAT 2 LDOFRETR- 1,

EBHI o b —AANTEAKREOKREEZESL D, KIMARI KX, EBREHTHLIV RS AT AT 2GR
BEQEHTHEE TE, BEEEAEIC LY, EOREBMITH D Meristemoid Mother Cell (MMC) DEH
T HE, FLTUNCEOBLBEHOREMFMOFATHIEEZHARICA L, RiT, EhEELoL5KCL
THCEZIMELTWAONERATL, BEEFRIEZEL, oA X F X F L. Mitogen Activated Protein Kinase
(MAPR) # A& — REAL, MMC 74 F VT 4 7 4 — 2 RET 2GEFHHE T SPEECHLESS % U »E{EL., Zh%
REBLEEDZ LTI WMCEEZED S, REHLHMBEEABI T2 2T IRREEEL. ~oFHEE
BERPHETD LEBBECLAREMFBBEBRShZDTH S, MAPK-SPEECHLESS L. ARiTERAFEL
AE—CERHETAIRERY S FARKTHE, 020, BERECSELT, HHERERRANAT /7 5%
WHT sl vELREEMHLTCVWEZHEEZFALE, EERORNEICHE L T, Plant Cell
Physiol (2014) doi:10.1093 I CHRHEL TH D,

T EMREALESTCHBT T IrBiE, BRI, BAOR P LVRAGELESLTVWHEIHNLA TS,
Z -G, KIMARI ik, BESEICLARENHICBIAT 7V rBOFEEHAR AEBRRIBNTEEOH
HEpRkEAVERERTTR. £, TV OYBIEISREDHOEESIT, BEFRENEORE LITEY,
MAPK 7 A& — REM LBV EERWELE, 2O R7 7V rBIRENHBHECERZEDLIHD
ThHd,
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