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SBREAT D EMICE > TR LT R — ORI R HITEE CTH S, HohditT
AN =DV T ENE D RIAREITZA RN, 2T ETHHEE L IRV R L F—)
MR A=V &G 2 TLE Y, FRCHEEDOA NV AZETIIRIN L= R ¥ —2 kv 4
i S AL 5 R I0 ) DRI IE E & ORBISOSIZ M EZREe ) 2 K& REY | EHREFEOARIZD
RDZ L THIICHEEZ 525, £, HEMRBISIZEB W I R L F—DRIL E £ D
BORBMPIEDNT CAPPNTND ZENEETH D, FiZ, HRBERIZBWTEomSIX
JE B D BRI CCIHFITER LT < KIEEES ORI b IREFEDORELZIT D720
—ETIEHR, DD, %< OKARAED TITHT T —ORIEZ IR KT L CRE
THZLT, ZOBRORBEIEE DT U AR DEEA A R L T D, S5 D
NHZED XS 2D —2 L LT, RMEOELITIEE LT oRETHE S, BEICRITL
e RNNF—ZBL L TERITHET 2BUE L PRI DN & 5, BVHUTRI L 7ok~
RNF—Z2 R, DOEHENICHETE 2ENEBTH L2, BRICHFEEINTL X 21T
BRICHLERNTFNF =2 BHELTLE DY, £OD IO LD HEIE, BEL LISt x
NF—ZHEELROE D ICREICEC THEHICHE SN D ZEREETH D, LirL, ol
BEREDFERIT D > TR W 2\, FRIC, BUNBEEE DO LAY E 24 5 ApH Ol
R BT 2 80 RIT A7, ARTEEERSCTIE, BB B 535 ApH Ol I B L TRz
IR A S5 BT, ApH %40 L7 BV EGREIC B -9 2 322 oA ik TR SR OHEE & %7
Hi7e ApH HIAEA T DERBE E 1T > T2,

A R B AR E RS L E AR A Ffxiz (Linear electron flow: LEF) X0, #EEBRAYE FiniE (Cyclic
electron flow: CEF) 72 & OO BETRERBEDHFIET HHENHOLNTND, T HDOEHRiE
R EN S ApH TAUCE S LCEB Y., ApH %0 L7 BV IS B 535 D3 & OB 5
TS T 2 MIAREIZ 1T 72 > TW o T, FATHIEDRE RS | LEF & CEF IZ81T % FQR #%
I & JITN D ERERIE D T TRER K T D ATREMEN R SV CE Y, ApH Z4 LT-
BSEHIENC b LEF & FQR RN EICEDb - TWb B2 bz, L L, FQR REOE TR
EEIEPEDOWE DTN SN TVRWNAIC, EERICE D 523 E OREBHIE 2> T\ 5 O
AR CdH o7z, £ 2T, In silico (T X DM FE2 OF 9 2 5 THIHLO FQR #REE OIS MR E 5




AL L THIC XV FQR R DOBKEHIEIC T 2 FHROHELZET MM TH D r A X
FTRAFERHNTITo 70, EORER. FQR MR ITEHGR OFFEIZVE R ApH D35 L% 50~70%%
R LT\ D Z EARB ST,

BT ApH ITIRTE L GRS SN D Z 2D BEH OYEHRE Tk Uil e ApH A AERF
5 LT, BBABEICHE LRV L) BN b L ETH D LB X B D, ApH D
FRMEIZBA L CIETF 7 aA R LD ATP AEER - TV D b o0 BB o ikl g2 & B 5
LTWODONEARHTH D, £l BMBOFBEITIAD T 1 — Ry 7B = R F— DI
ZHIEI L TR Y. ApH OTERIC b AR OHIEAME < FIREMEA R S TWD, L., BV
A FEHRRVWEARKIZIBW TS ApH OFERUTEAERI L 1T & A EEB AL RWER R S
NTND, TNHOFENS, BHEOMBIFEIZRE L TUXZE A EH LI s TN EFX
Do TIT, YA XFXFEMNT, BB OMTIAE B D 2 HHLIE 7 D RE 2 7o, £
DOFER, RIEWE S22 & ORRWEERER IR 7% 1 S & LT 7-72®. Light Acclimation
Protein 1 : LAPL & 4 UESREMRHT 21T > 7=, GFP 3 X U'FLAG ¥ 7 Z e S 7z LAPL % L X7
B O RTEMHT OFRERN D LAPL Z U R BITEERMAD T T a4 R L OB RIES 2 F00R
MeSilc, o, vuA XF AT LAPL AR RIBE IR Z AT DRt R &R RAKTITHE
FREREOT 7 NAREN EH L, F7 a4 FEAEO 7 v s U REN EF L 2 & 2RK TEL
FCBDSEENCFFE STV D HEPRB I LTz, LA EDORER ) LAPL % /37 B I% ApH %41 L7
B O IR (2 B 5-9° 2 BTHLK T T do £ ATREME DS RIR S 47,

LUEDFERN S i A X F AFNTII0T 2 B Ohl RS X CEF O —>TH 25 FQR FEEEANEL
T O LT ApH % TERE L. LAPL & L /8 7 B 3 YRR EE IR AR Z 880 72 ApH 12725 L 912
FHEILTWD EE LN,
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Plants have mechanisms to acclimate to high-light conditions by elimination of the
excess light energy. These mechanisms are important for plant to perform high efficient
photosynthesis. One of the mechanisms, “energy dissipation” is well known as a major
acclimation mechanism for fluctuating high-light stress in land plants. The energy
dissipation directly eliminates the light energy captured for photosynthesis; therefore, this
mechanism has to be accurately controlled depending on light intensity. Recent studies
clearly showed that the energy dissipation is controlled by pH gradient across the thylakoid
membrane (ApH). However, detailed regulatory mechanisms of the energy dissipation are still
unclear. In this doctoral thesis, the respective mechanism of induction and suppression of the
energy dissipation has been studied and discussed.

The induction mechanism of the energy dissipation is related to some photosynthetic
electron flows which can generate ApH. Recent studies indicated that major electron flows for
ApH generation are Linear Electron Flow(LEF) and Cyclic Electron Flow(CEF). LEF
generates ATP and NADPH in the process of electron transport. LEF shows high electron
transfer activity because NADPH is required for carbon fixation of photosynthesis. On the
other hand, electron transfer activity of CEF is still unclear because methodology for the
measurement has not been established. To investigate contribution of CEF for ApH
generation, a new measurement method was developed in this research. This method is
composed of a computer simulation analysis based on data from quenching analysis of
chlorophyll fluorescence. From results of the analysis with wild type and CEF deficient
mutant of Arabidopsis thaliana, 1 conclude that CEF contributes 50~70% of total ApH
generation.

The suppression mechanism of the energy dissipation is totally unclear. Generally,
ApH is relaxed by ATP synthase located in thylakoid membrane. However there are no
reports showing functional interaction between ATP synthase and the energy dissipation. In
this research, I searched novel gene which is related to the suppression mechanism of the
energy dissipation. Localization analyses of the gene (named LAP1) using GFP and FLAG tag
suggested that LAP1 protein localizes in chloroplast thylakoid and envelope membranes.
Arabidopsis LAP1 mutant showed highly energy dissipation compared with that in wild type
without ApH change, suggesting that LAP1 protein controls the energy dissipation through




regulation of the total proton concentration in chloroplasts.

Taken all results together, I proposed a new regulatory model that the energy
dissipation is induced by CEF and suppressed by LAP1 protein.
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