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Z—hZw Y aPPORBENENHOE L, L,
BWFEEXET, TOETARRENEAEAGLELT
NEEINTVET, EEXLVRD T,

R T, B fHAMEN TV LT N7
TR —FEEE . REERICARD X Uiz, 7z, /)
MER AL ERFRSADBMEET, (b LY
I, WD & CO, INEICET 2 FiZHEKdT 5 &
K750 F Uiz, MYNCHIRD H % K224 75 5 BRfiE D
TELXIBHRFRICEL TETT, 4 ABIKIEER
E A ERDBEER OGRS M E . LAREEA .

12[EDHF LD TETT, 5T TR IEE L,
KEDZFUDHICE, THEYIE CO, InE ] 1T %
10 R Dz 84K L 7z PCP @ Special issue Z {7
T25TVETT, PCPHREEITEATLHHMHEIE
AICBIMEEN 72 E . BIETHEZARTE H 5 IL8HAT
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DICLTEVERVWE T, HETEERIHSHLHIRD
THOXIMN, ERTEOFMLXTEARES HARE T
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T9 o 5% TRBEVEEZTINEFENTT,
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ERECHREIN TV Z/NOB—SA GRIEK - Bt - £@fE) HFEIEIBE
EMFRERMEZRE LT L, JWRELFICH LAGMHENZ EREESHK
IBEE. FeERMRENDETZ5IERITABEEDAAZALITONT, ZvF7
EPEDOHEFICHD DS EMEDERZ. ERD CO, Ll EXNERICHITEE
OfFFFIFHMEICER L CRANGHRZER L CEaba FHlich&E L.

GE ) THRINDE O, FIMT ARBIEEEL

RBEAFEANBEXERCERDRITT 2FEMMEE MEFEEY ] (T M
BEEEDF LZNAERDER ZaH B LIcEY & L, 2013F 4 ASH5
12 EDFETCTT,

LZ2EEMI T A b
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Research manuscripts

AR 7MDK U TR D —if 2 THIMT L E 9,

Y=1.38X+499
#=0.998

2 O
0@ RBCS-sense
A RBCS-antisense

10
RBCS synthesis (umol kg™' FW day™)

rbcL mRNA (nmol kg™ 'FW)

P. euramericanacv.1-55 P. koreana Xtrichocarpa cv.Peace
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SLAC1 + CPK6
+ABI2 + PYR1 ABA

+40 mV
l =180 mv | ¢
PYR1

SLAC1 +CPKE l cprks
et Ak ABI1/ABI2

OST1—P SLAC1

180 mv {
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Research groups

MRMDOMREABZBNLE T, A5 T BEME 515 BEMOMARABTZRBNLET,

T ORENZET AN TH 5 > 1A X F AF D F Bk
HRRRER & LT 7R T I A MHRIC K B2 (s Z 5K
20 LDV EDODOMIID) NEBABBTONTVET, —
Fe YT I A MRS TR, BRI T AR E NI ERBR
FRELPERIAD > > 75 X b 5 ZE O FIE EEKE 2 8 U T
BAAENE T, Aebld, ¥ 7T MO " REE
HAETE AN FLH & 75 D L BERRTRAVER 73 IS B & 7o 228 BLpk
restricted sucrose exportl (rsxI) ZHEEL TWVE T, TNETD
WiZer 5. RSX (SHINEEHHIEIC 2 <AHET 2 NT F U EZ 77
g X7 F i) 7 —EiEE 2D MM O R EEE I
JRET 2T EZHALMCLTVETS, UbzEedhd &, rxl
ERMTERTF VEE S FLNRTE RS, ZRFEPH
RIS 2 UL DY — I S BHliRIRAR R DR
MIEL DGV EEZENTT BT, & 5Ickk

7RISR R

aErSURR—E—
SUC2, SWEET H+

(N T
o ° H
C

MS BSC PPC C

DOWFAER T, RSX1 7 RT T X MR OHIHA 7 TH B
SUC2 b5 v AR—ZEIETH rsxl ZZEMRCTHBFRT B L0
IMERZFTEBO, 7RI T A MRS B LT RBLO L L &
DFFFNC DOV TEEDF e E 9, 5%iE, RSX1 REBTD
HERERRATS> RSX1 OANRKRF B FBIORB 2T 5 C Lic K
0. ¥aARXF RXFOREOREHRARREED LIRS 5 T &
FHELTVET (K1),

PESEH ML, KA CO, WEE R UK TV ET, FFRic
20 D B ERERNE L MG SN, BV, i
BRIGE CO, RRICAIL L TV EPREN TV T, MY
WEARRIT & > TREHD CO, » B EMmE#IZ LA % T3 F—
LA THAHEZERLTOET, FEPIC & - T COo, Brbii
BEBICAFTT D, EROEGA, EHINICIERE CO, &M T
THEBIEND ERTHE 00D, # CO, &M TREIT VT

PUTIRMER
EYMHAORETHHRMEER

PPC

@ | cc BC Ms

SE s SUCTOSE EXpOTt/import ‘——Simple plasmodesmata
() Chloroplast without starch deposition )—Secondary plasmodesmata
>‘ oo () Chioroplast with starch deposition ( Sucrose  @PRaffinose
ﬁ Sucrose facilitaters ‘ Sucrose/H* symporters
S,
g it

1 04 X XS ORI
MS : EEIHiAI. BSC : MEETRESMAD. PPC : ERERRMAS. CC: AHER3. SE : ERfiERa
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VRMEOERMNE SN, BRI OULEE TIIEE R BEIS E R R
IWERADZ IR EMEF L, HBRDOX T LFaL—
2a v EMRENSHAKAEN DK TR 5 LAbh>TEH
0. ZTOloMMEEEOR FZpT LE b5 k0 E T4
ENTVET, 2T, NABEIHE FOFERFHNTH 20
BREMOERZ N T 20 EDDNEL LT, ETAREN
TR K (HRR S 2 T EEZ ENE T, TH. & CO,
REJSBEICHET ZHENEA TEE LN, @ CO,BERT
DIEFARICIE T 2WME 2 DD A, WEIRTREKOILIEZ
AREIC T B LNA AT 7/ ny—zfIHd %Ik, oA
R XF ORI ORI, 38 XU CO, IR % Hifis
ROZ(EHOEMCT S EHEETT,

FAtzBU& VCO, AL ERR IR E 2 FIV T @ CO, &R-IF T
(780 ppm) B SR IHAEY 1A X F XFHNEH CO, 4t

£75

(390 ppm) ICHENR, ¥V UMk (Y VHELH) Oz
YIS 2 2 e ZHEMC UE Lz, £z, & CO, BRBE
T, WERINY J 759 RTRSX1 7 E—%— GUS %
BN L, > 75 A MREEO TN T RSX1 © mRNA 7§
HELHEMTZ2 800 E Lz, —77. 7RI X MEK
OFEIK T SUC2 DFHEHAIZ(EARENT, 572V v
TN =4 (FIZREGEME < —/1—) 1< & O BRI I RS
ROt ZHSM LE Lz, LEX D, & CO, BREHCIS
EBELTC, vaAXFRXFDY TSI A NEOHEKAEERE N,
RSX1 A% CO, BRIR T O BEisRAR IS OREERIC S H A R 37240 -
TVBEVSEFVERBLTVET, SH%INEOHRAER
B L. FileEilRrARRRZHBR TS LIcE>T, &
CO, BREZICHE)IS T AV ORIINZED TN EEZ THET,
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SIS D FER/ET V7RI VD

IRKR (RIBER  HIRHA | LFEF. XBTFRF.

HROER
FATz BHINE X A F X 7 AWF98 0 B T, SALBHPARR TS BY
D % % 287 PCaPl (plasma membrane cation-binding

TTOVET, BHEOMERAZA )V THIE., AL
DBDFEMD. HBWVIE CO, DAEMRIEEE 24 5 75 F 134
M WS YIDIAR ST 2T B DM RINTT, FAlcbid, WD
RS2 L TEFX LI, AR TR LI F2 RN LT
Hl EBEEER TRV RS Z L TZEDOS T Bz R,
EVSEATT, 7T R VIIRONER., HYOLEX
AMZa—ALZ—H6FIHMNALTVEIODOT, TITiE
PCaPl & K5 FEXALE DBIRZZT DE LM HIANE T,
WY ORI T 1 b ikt ¥ nk X7 7 2 —¥ (H-
PPase) D%tz 22T, TORERDIIILVI Y LCHEFES
Nz ezRE L, H-PPase & 1)Ly LOFEE & MGEST
%728, FEE L7z H-PPase & & &ICkE& Iy O i a st el
EEDHET WEIL, ZDO4)V7% [Stains-alll &S ik
THRELUE Lz, (Stains-all) EAI)NVET 2V VigEDHILY
LSS R N BRROHHMEL LTHISN TV T, HR
O H+PPase 3 E 59, X4 3 VIR 73 D 1 DD51h
REEEUTHEIHICHRE D £ LTzs TNz RVCaB & 4T Tk
AR 22 T U F L7z (Plant Physiol 2000, PMB 2001 %),
RVCaB D> 11+ X F XF TOFfI & LT PCaPl & PCaP2
ZRM U, TN TNORIE & BREZ RIS 25tz TV E
9 (J Exp Bot 2007, FEBS J 2008, JB 2008, PCP 2010, PL0oS
Pathogens 2012 %), &fLBAPA & PCaP1 DRARZWIFEY %
LItz > =Dk, TONFOFLLMAIRNTOMRETT . T D
FHORIC PCaPl DAL EMGRMEZ Z L O TBEET,

o =t
X

PCaP1 D53 FHEiE & 1L FHIMERE

vaA XF X FDPCaPl & 225 E TR E N, FIL &
IUME (AR, VYUY BhEED ., NY Y (255D &
L GUMMERIRIETY, FEOMRMAET R <. BEA
OBBREFEZ L T VR BT, 72/ Kl 2 iRHEE D
TJV 2N LTIV M IVENEREG L, TORRAEI
XD PCaP1 iFMIBICEE T N TVE T, MREEDLX >Ry
Z (GFP) HE3k U7z PCaP1 1 & D & 5 ZE PS4 T & il i
MOWEEET % C eI R LRERRLUES, 73/ Kl
25 BRIy (NBRFEIE) AR AT 7 FIINA /¥ b= v
i (PtdlnsPs) &G T 2MEZEHBET (K 1), N baELK

—~

—_
=

=l

=

Bg75

28
=

FE CO N\DIHEE CO L HIaRDERZ
SHEE BRER

Mg2+ partner or target proteins
CaM/Ca ca% [tubulin, virus protein (PIPO)]
PCaP1 ((((( Center and C region
myristoyl The/lX intrinsically disordered region Cytosol

PtdInsPs

Membrane

1 HMREICEET S PGP, NIGDIUX MAILEDIES
ICKVHRRICREICEE E NS, NiRfEEIE o vy XEE
EHb, ZTOBREBBENRRAT77FIIVA /2 b=V Vg
(PtdInsPs) EABEERT %, Ffco TOMEEIE CaM/Ca EHEE
EA L. CaM/Ca DFEED PtdinsPs HHEBR T 5. BMIREDZ L
FRRB LU CHtEE (CCHEE) &G REDEBAT VLS
5%, COBBIEKAZMBEETHY . D2V /N BEHBEE
B3 LHEELTWS,

D aNV w7 ZARGED I IEERZ & DY Y VI T,
C DFRIIH PtdinsPs DY VT EREET B LT HIENE T,
BN T £IT, PCaPl IE A VEY 2V~ (CaM) /Ca™ ¥
BikE B#EA L, CaM/Ca™ AY PCaP1 @ N SIS &9 %
L. ThETHAE LTV PtdlnsPs ZHFRLES, T &
& IR Ca® AN 57 L CaM/Ca® EATADIER E NS &
PCaP1 I2#&& LT\ % PtdInsPs MWilEHEd % C & & < /"M L
9,

T LR 5. PCaPl EMAERE L THIL Y T LGz
RAT 7 FINA Y b=V T FIVICERT 257 THB &
HEWI L TV E 9, PdInsPs & HHIZIED 2 WV IGHEESD FDIE
MHREIOREZE B E T, WHIE PCaPl DFEHIC K D Z D%
BN 27 &N, 1D B VISR R 52 O TR
W LBEMN R % & CaM/Ca™ %41 L C PtdinsPs AMiE
BT B EHEETEE T, il L 7z PtdinsPs ZNHE D, H 5
W PtdInsPs 23R ARV 8—=BIC K O Ik RL TR AT 7
FIONA S b —=)V=V Vi (PI3) VT V)V T ) a—
W (DAG) ZHK L. TSNS DH RN FINA 4+ > F ¥ )V
LOIGPERENCEID 5 LHEEET N E T (Plant Signal & Behav
2010), FA7eBid. T OFHIO—DNLILHEA TS 2 etz
HAE LTz,

PCaP1 DFLMRE T O R/TEFRFE & 123

PCaP1 i&, #R. %, %, {ERGLOMMICHIET S &N
T&%9, GFP Zff L7 PCaPl ZH 7O E—X—{lfll R C
KB E G2 ST EONHEFN L THE Lz, WINnsilly
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X2 1:BtptEty (PCaP1prom:PCaPI-GFP) MOX v FEDKTL,
REHADTALDOINEEEICDHREEN S,
BT =204 2 DTS AL TIERIEA RSN E T,
M 2 72 RN E W, fLIEAIRE O SFLIERS I & PCaP1-GFP @
HOEMIZ E A ERZ T, MU OMIBIRIC DA EMNBIGEE
NET, DFO. F—HIKIOIMUPEHIERDO MR U FEE L
BODOTY, fLIMROEMRICHRQTE, T LIRIERZR
THFRBLOVEDT LETY,
WETRTTH, PCaP1 0 T-DNA fifi Ak TO LB Z KL
WCHEHLUDDT LE Lice 2592 &, WEHICHIITANE
SALD, FEBALHUARWEWISBSEMRSNE L (K 3),
SALOHMNE. AV F ¥ FIVDBHO UINE A A D HIHa s
HTCRBEOFHEAET, 7277 KU 2 UKt
HIZeAE R E U TSRV NE KR53 T e THOZILE T, &<
LR SFLIMRICIA 5 ToMIBAIE D F- v LA 4 > D
LANCEETT, PCaPl &A1 A F v 32I)VORIIY 7 F )
REICHED > T3 EHEIENE T, ZORMIITIE S b D
T9, PCaP1 OKALBABAFAETNIC F51F %528 L T, CO,
f6> AT LOMIAICENNE E LTV E T, 320, KHLA
FABSREIRZEIE HARD 7V — 7 (55RO R e 55)
WARZEEZ TN, IS NTE > TOXRIT DT, AL
T HTEE D b TR EED TV E T,

PCaP1 D%EE

PCaPl i, fLiMifaz & TEME MM THREL T
WET, HEOD )L — 7% PCaP1 % microtubule-associate
protein 18 (MAP18, Plant Cell 2007) & #4{HFTVET, &£
JERINE & DOREFAE B DR TRMATE TOREAD,
FLIHIRA D RZ I S B NEDBIH L £ T DT MAP & LT
DIREL ZE L DDHRZED TV E T, PCaP1 D N ik
3 CD T TE anY v 7 AMGE 2 SF LR 9N o mEld
NY Y T ABH B W& BREDFIGHVNE < RIZETEIAAR
ERESZEOET, DEO. HTOREEHHETIE 5565
5] LIeREETY . T LI RIZN 2 273274 (intrinsically
disordered protein, ID % > 37 ) &, H&5 K> DNA £
BRISTEIR ERMNR VST EDED, WA HRONT L L
THEET 2D FICERENE T, B TFELTRISS55]
UTREE TN, R— =0 TF et d % L s HHEIC

8575

-
BT BT it Pt
+ ABA + ABA

X3 T-DNA A PCaP BFIIRMK (peapl) 1. SUALOBAOD
Free. HFEK (Col-0) LBEFHIEM (pcapl) ZRLCEHT
H®LTWS, 4 BEmotEnhrsOLy FEEYYELTAEL
feo n=50. *P<0.05

ZMET % UG ID 2 2RV EORM T, Rz bbbz H
FRLTOVE LN, THERF TEREELNZN] )
TEMHBHL., fOFETHEZA L TVET,

ID 2 INTEIGZRIZZ VST EBH B NEY AV R ekss
B LEVSKHEAD D £9, KEEDHFEMRICKD, FEYIOD
RT 4 T AVADEG, « BHICBI G592 T &ML K LTz
(PLoS Pathogens 2012), ¥y 1)V AL, EHL7HIIaM 5
DAL LT AUSIIE T E RV DT, TITAET A
J—% GHifaRlEss) ZBE1d 2 7D & 2 7
LTWEY, PCaPl @Y AIVAO— s RS ZEZEH%T 3
EEHELUTHELTWAZEAHLMNMIED X LT,

PCaP1 @ T-DNA fii \JE{ZFR R, B 1. 2 @O
HIHEB DBRBETOAETNRNEVWS ZREME RSN, &<
I CO, (700 ppm) 5:fFCZ DM TT CRFER),
PCaP1 I3 EMIEHEEO DL LTCOMENH S L EX TV
FIWDZHUTEHEEDO T L—F R TEH 5 LHHENE T,
NN ORE 4 OFEREZHIHI L TH 0. BIsFRKRICKDZDT
L—FWpREN2 L EFEN L E3 EHEHILTVWET, 9
LTz O RBRMRIANEDOKREZ AN TS, &, WOELH
RIS RIS BT % PCaP2 13, IREDIH - FEIC TV T+
JIVERERRI-LTVET BT,

PCaPl WS A=—270 1. ZLTCO, Btz s D7
77 R ¥ OfiRiH 7 i@ U CRIYI O CO, e O BEfif 72 L &
FlenweEZTVET,
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875

= CO, RIZICHIF BILEMFBERIGDELFH - JALNEIRE ZDERFHESR

MRARE - B 8%

FIZREREE R Tl MO BEICIRGT S 2 )L osmE X R BIRYIC K

LU E T, ERHEDH X K > THR DN R IZEL
BAfEAEDOET, TOXS RO LT, B
BHOEE L HHEICISET BT D> TVET, LL, &
AF 2w I IEREICH T BHEREED TR AR AN =X
LM UHERREREBIC OV TR, 2D THDEE T,
YO kI, BEAMWIC EREETO DD 2= L
THEALGNET, JRED LRI LT, EOEHOERIZT
QI EFRUE M, 8 FCLE LTIOCEHGHEICET 52X T
Wik, HICKHEZELE T, TOXK D BEHREDHEIMIES
BEGHIE D INEMFRIE AR Y AT LOTEHEGHETEH D .
YA BERERIE & VW E T A GRS EFE O AR
TEHIRAE CRIE U 7ot L B RORE ORGSR IS
REICLER, RN T e o TVET, —75, HREDOIR
WKIGC T, MABOHEIERA TR £9, H L R GH
FEM 2> T2 CO, ZWINT BT LEHDEITH, EFEA
EDGEBROLINTIDE R TONAREEICENET B2, ¥
BAEEOHCIIIRETZENTNEDRGFEHLET, VT
NOLES ., HYOFPEDEMIRAE, Z L THEA RBiE EIA
IC &K > TOCBEDOZ LA IRERIC RIF TN RIL D £,
o T, EIRERES N TORYDE AR 2 IEMEICHETS F 721 Tl
T BTG, BT BIGRE LEBEEOEG. RIS
A BRI DWW T, ARG R CIET 5 2 EWRE
T9,

EAEDKRE CO, WED ERICE D, YA E CO, DEIEM
BUKRZLAEHIND X S1ITED F L, CO, IXEEKDOREE
THD.CO, BED LFITPNEABEGHES AR LUE T, —/.
HPFEREIH O CO, IRIEDZAITH UTEMMICIEG L., &
BINCEFEIETZ 2D TRV EWVbNTVEYS, LrL,
WEE T CO, IR LA ROBRICET 2 HRIIZ LA EX
RIS D —E DT O NIz DT IRENE(LT D55
Bl Z XA BREHE T M IE 3 CO, BRI O EIE. FIIIC
DVTEEHMNICONTE, HEDFHANLGNTIFVEEA, B
BNTFEAER T, M CO, &M N T, HEBFERIGD
BN 2R LTV AHEEHIUE. CO, DEENRNET
HHMEEH O ET, FEROE CO, BREL N TR DIREINL %
IEMEICEHET 2 7eDIcid. 28T 200REI T CO, Ic k2
HAF 2y VI ERN\DREE 2R T 208D D £9,

CDXIEERT, bR, 2009 FEENSHA
AL P UZ T CO, ERRE DRSBAC DUV CH BRI 2 [

EEMRE BN T, Rl B

[ =
2 BE R RS T T LA S R
T : : - e
S
§10 ..... ‘ i
e f i 3 - |
B ] XHEACERE REDE
* ;

1200 1800 2400 3000 3600
e (#)

1 NEHFERICOBRE : HIRENTZH (20 umol m?s™)
D5 (800 umol m*s™") (CZB(LEETH S DR TS Populus
euramericana, V. |-55 DHEBIREZ(LETE, HHEE & HERMIEL
THERAT—42, EOEEE. FERIGHGEWVERE LGS
TR, RAILFEAERBERSICE ST MBL) LIBEAS
MEZXRT,

0 600

LTWEYT, TRETEEMILLE LT, LTFDES HEDOMN
HOET, £ ABIEFPROE CO, BREZE A, Bixd
CO, IBIEEREE R COMNA MAL ISR OMIHICEH LE L
Too IS, TOXIBAEHMED D, # CO, WEERE F TS
A I S B AR S AT LOIEEIS DWW T DM &2k
HFE LTz ZUTHIE, & CO, BREE N TR IGHER IS EFE
DAHZZALFHO—BEE LT, HARBEZFRROTEICE T
ZFEHMEMEDTOET, TTTE. ZDDMENRICDONTT
CLRFLSHNLET,

BRIED CO, RENR 7S 2BOMAERFERIGICRIFT
22

IPCC(2007) D ¥ TIF, FHAKICKEF D CO, RELIE
700-1000 ppm £ T FHT 2 & hTVET, AFIKETE.
FPROE CO, REENTHAMZ TS S L EEE L. Fh
T 72 38559 % CO, I 1 72 BAE D K5 CO, J ISV 380
ppm &, SHHKRD TR CO, JEED 700, 1020 ppm I
LE LTz, FRMENIR TS D F, Populus euramericana, cv.
-55 & P, koreanaxtrichocarpa, cv. Peace T3 (RIf, HH),
INSORYIE, FHUARTHEBEICEIHTE XS, [ UK
5O LARIGEBZEND RN, BIRSNIHERDE
WRIEEAERBZICHKRT S EDEEZONE T, Kk,
[ USRI CIEAR DRI T ENDB L KD
WERAND TGS TEH ADICHEHRT T E A FRE DD £T,



WEE CO, InE =1 —ALZ—

oo INHORT TG, HUADEREDEL , KERENTIE
BEF—r ARETENTRIBMETE 30T, FHiZ L
N T5C N TEET,

HEBGHER IS —DDOF R T A KL E A K
FROEHEIC K> THIEET N TVET, ThETNhT oL X
DR A IV 7 LRI IR 2 C EMREEN TV E
T 1 CO, WERE FTENTNNE 5 £ D 2 D IF BBk
WTT, £, ThoO7aE RIS KIFT HCO, DEEE
HIREICHER S 2 T &id, & CO, IEEREE R COMNAGEAEK
JEOFPNC &R T, T T AT, HERBEER
DHIR &S X B HIBR 7 0t A% X 0 ARSI TE 5 &
I, JEREIE D ZALIC KL D IEE DD T 752 HE T E P
koreana xtrichocarpa, cv. Peace ZHF|H L E L7z,

COTHORTS%E LD =D0 CO, E RTHAIE L., 4K
B U7z CO, IR FOAHGEERICZREL £ LTz, FEK
JEDHIFE T EsRE %A 20 umol m? s 75 800 pmol m*®s”' &
TERETETHS EERGEEZH | ORME TR L & Lz,
C OFBESBEEZ T LTAER, LT X 5%k & hbhnd
Flr.

MR CRE LT A RGREED 50% & 90% I EilizE U 7z IRFH]
ZRERIGROHZ & LT, FERIGOMEICRIET CO,
BEREOXERZMELELL (K2, RS70 b
CO, WIE CIEFER ISR MNE RIS & D, Thbb. Kh
RS IOHEL KB T ebh bk Uiz, 72720, FERIG
WRRICKILI V2T 2 2 ADEALIGR E 750 Peace MY Tl
ARG EIC R IFE T CO, BREED B EBIIA SN Tiddb D £
U7eh, & CO, ML BREE D MR HER) SR 38 D LB vz 75D
[-55 ITtENfed THHRNT EMb D X Uiz, HIAIX. Peace
Ti&. 380 ppm Bl T CORYNC LA 700 ppm Bl N COAE
Piig. BEETRE LT B HORED 50 % ICHIE T 5 Kb
ThH 26 MEELIEHLTVEEA, LML, 155 DLET
&, FUCHKFHET, 390 Mk < Jfi L7z T EAVRENFK LTz,

TOTENS, = CO, REBBIC K 2 A GRS IS DIE
HEICH U T, SALBBGHREDNIERICKESHF LG LTWA T L
MR ENE L, — A, SILFMOBENZZRATES
Peace Tld. & CO, BRERIC K 2 YL E AEAE KGO IR HE N AT
MICHE TCH T &b, HAMRERROIE I LD FERK IS
DIEIC L HEICEL TV T LR TEE Lz, Hiflitt
BACIEMEN D D £TH. & LB RFERROTE M LE
[-55 & Peace THIFEETH 2 LIETE N, & CO, BREL T
TOKALIIRIS & 2 FHE R IEOMEHEX 90 % LA_E S FLAIFR DK
THFLGL TR EEZLNET, T4bb, NOBTHEKIG
ICIET @ CO, D BREZ B & EITIE, KILOREIDKE
HETHZ I EMEHETNZRENDHD FT, 7272l LD
HETTH O Cld. FBERISIC MIE TS REEZDOEEOE

10

B7S

CO, ZBERERT v >/ \— L RERIEY)

P. esramencana, ov_ 135 P._ koreana . tnchocarpa, ov_ Peace

) 2 "Bl 380 pmol CO, mot air
— |E 700 pmol CO, mot ain
g 450 | /Il 1020 pmol €O, mot" air
12 BT FREOK MR
(B 300 EOS0%I2 T LY 5O B
% !
® 150
40
R o

2000 ‘
C) a 380 ol €O, mol? air
ﬁ O 700 pmol CO, mot* air
';_!; 1500 - 'l 1020 pmol CO, mol! air
1 BETERKBOKXS R

c %

g 1000 b E;)‘)O‘}éi ETHranuh]
b
500 |
4o
R o

ERRHOCORE

2 RTZ2@DHAEMFBERISERM (Tomimatsu and Tang
2012 &Y BER)

i, OB TH G B REEE REENTOE T -
T St BERSERICKIE T KILHIRO% G1CBT % &
Pz & HICHED 208N H D T,

1 CO, BREE R COYE MG RIS DML, BEDRFEIL
CEWE R G2 BRI RENTVET, FERIGIC K BT
FOCEREDEKRIY. FEICOYINCIIRE L, ZO®IRE
WK R d 5T 2D 9, FHERISHHED - RS T, B
HE RO, CO, AY 380 ppm DERBI T, FHEHIEAY
LBV EARE LTB AT HARK 20 % gD Ehh o Fz T ki
XU T, 700 ppm OEBETIE. ZOETFD 10%FRREIICED X
o —J. KILDWEMN D Peace T, FFEHIRIC X3
REAA RO FIXENTH O, @& CO, BB KWL
FEFICDIRN T,



TEE CO, ISEZ1—AL & —

CO, DEBEMR & IBREINER

5 CO, BRBE FCld. BMORE & LT CO, IREA ML 72
Ted, FERICHMEEE NN B D 97, —F5. & CO,
BRI U CIEOAEFNIEISAVE U NSO E THAER G
RS NIREEL HO1GE T, TT T, A& 2R,
BEEIERE KO E T, @ CO, Bl R TOMEKISEE.
EBE5DMBRICEBEDN, TFELSDMRMRKETNMNIC
DNTE, INFTELLKFHENTETWERRATL . £
T FREOFEBMET BT TR, TOXS HHEZ RS %
TLIFTEEEA,

Z T BB LIS R 2 TS 5728, EHIC—DD
FEREAHAE Ui, ERdo 2 iz 380 ppm & 1020 ppm CO,
RETTTHE L, IXTOMIICDONT, TDHZDD CO, i
R THABGAERISZIE U E Uk, ABERBEO CO, B1E
EHNE UTzED CO, PEEMY T NZ NAER S IC MIF T 5
BreatLTHE L,

1-55 D&, ABEREED CO, IREMNH U ThNIE. KA
AL PSR LT IlE CO, W (380 ppm & 1020 ppm) O
WEICZHS D REWVAD D FEAT L, —77. FMUHIE
CO, MDA, EBREED CO, BEMNEL K5 &, HAK
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BI85

AR AR < 2R DL FRICHIE CO, IRED E WA
JEE BGFAEIRE RN RUE T B R D CO, IRE DN E 51
KEVWCTENWRENE Lz, TOTENS, HEBGHEIGD
fEiEIE. 1-55 CRHABMEX D BIFSHIRENRKENT ENH
Z6NET,

—Ji. REBBENC &I, Koz kicr L cakfla
VR R ADE DS T/INE W Peace IKBW T, kil
DX HEMISEHFUTHBETIEIH O FEAT L, LA, &
HEREID CO, IR FE U ad. JED Co, Mm%
CURERISEEN S BB T ENRENTVET, $hbb,
Peace DIFE T, NABGHLERICOMRMEZ ., NHISKIG K D JE
BRIROEFEWNKREN ST T EARBENE Lz,

FElD XS RN A T, Bald, REMNERY ORA,
BR, fEEHRE) OB MFAERINC KE T H CO, IRED
WA FHCYIBE L FEANOR B OISR B SR L TV ET,
Fle. @ CO, BRBIICHE S KIRDZE(IC K 2 EE RAE KL D
WEEHEEDTVET, I5IC, @& CO, BRBEIC T 2 K
ISEEZH LML, HMORMAENO—DTEH 5, & CO,
R NCHYIOYESREZ TS 2 LD TITE e E
ZTVET,



fets CO, B =1 —AL&—

B7S

Young Researchers

hBEERT

AR TDIEY

FAIADITIHIC BV T, {EHPEOMARETH 2 * &
(LIRS T TEB T 285 TRF & T DOEEEIRARAT > D 5
B BRI L S u A X A F IR 2 T
HoTWVETD,

FiY 2 & CO IRE T TR D &, BHOKRKESEM LT
B U CTHIYIAR D E B ORI B HGE D2 7x E DB SR %
FIFERITTEMHIENTVET, LhL, TOZLICEDK
IR TN TOENE D> TOER A, HPIOKE
WA ZHHRKIC B 2 & 7T IVAEDN BB 2 R L
THBH, TOVTFIGEIERTF FRVEY EFIENS
WD NT 2 A EE L T0WET, A EPELEE AL
SHCEFHIRT T FRIVE VRGPS 2 T REMNED B %
DTRENEEZ, BETHBICAHES B2 23T Bz
22— R9 % Short open reading frames (sORFs) %z #ifti 4" % F
B LE Lz, 2L TTN 5D sORFs & BALE G 172 5
WUTEH AR LA 707 LA ZER L. & CO, JEIELMT
WEET 238 (n T OFIEZ BINCHEMT 2170, & SICHETE
BUADIERL « RBUENT 217> TVE T, TOffZEZE L T,
& CO, IBEEICINE L, MO EZZLER 2T F PRV
EVHBIETORE « BUE THREOMIZ HIE L TV & d,
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BE - REOHERS

FADWFZERRJE IS LRIC B 2 I ERAEROMATICIA E
D, BERETR I/ un T 2 VEEA Y ) —= 2 JIc KD, Ot
AL alternative B FAREICE 59 % 04 X F XA Rk
ZHEEL E U, BMEAIZEATNICHE VTR, A 25782 E cDNA
WEFEBIS B4 X F AF YRS A 22 O OB RIS
FOREZITWE Uic, @B THUARENEDD ., milld &
FHHEPIC 1) % Short open reading frames (SORFs) D #&hE
it L CWE . SEIIEME AT B 2 WIRAAIC DN
THNA LIV ERWET,

1. A RZERDONAKRY O XF XS RBEIES 1> (1
K FOX 51 >) ZRWEEMBEERETFORR

113,000 DA 25EE2EDNAZ O A X F X FIEBW
TT VA LT FE S &7z A 3 FOX (full-length cDNA
overexpressor) T Y 7ZRWT, AREA X BT ORIEZ
FHR LIeWiZe 2 1m0 & Lice WY SA A~ 2Rt O KN
DWFEIE. CO, IRMEHINNC X 2 BRALP 2T /81 4 T ¢
IVF—FEANDERZ N7 T DI EEGHREE 5> TETW
£9, TI T, FARAEMENMOEELZEROO LD TH D
BRSISICER U, A % FOX 74 Y72 AV TOEARICE S
AT RRETs T LicLE LT

a7 ¢ VOB ROIREZ KRS 28 DL LTED
BREMIIFUCHOENTWEY, 2ornn” ¢ )Ltz
JOCTMETE BV AT LEAWEAZ V== itk #
10,000 D 3 FOX T »h SBAET & 575 3 #0280 2R d
A % FOX T+ > 72 Hifff L £ L7z (Kondou, Higuchi et al. 2009
Plant Journal), Hiff L7z FOX T 1 Vicid. HERKE iz

OsFNR1OsFNR2

WT  OsFNR1oe OSFNR20z

S T S T S T
u
-- -—--

S: Soluble fraction

OsFNR2

OsFNR1

T: Thylakoid membrane fraction

B1. (A)TIERE S -1 RFNR1-FNRIBEIFLIR(A | (B) FNRL-FNR2iBH|
FIAD S B BEL - EZ A DFNRIAAZE V=Y TR 2T



fets CO, ISE =1 —AL&—

DHERIK 7 THBT7 =L R+ NADP' L X7 Z—+t (FNR)
Z#d—RTBFNRI EFNR2 D2 DD7 AV T+ —LHEA
ENTVELR, 75D FNRI - FNR2 EBEFEEAIC BN TS
FOX T4 Y ERMGE 7 an 7 ¢ )VEAEOBER L OEWH R
BNE LT, 2 DOMPFRBIAL THTEEIES LFELVK
BHAFENHELONE TN (K 1A). ZOHFRIZERZ> TS
T MDD £ LTz, FNRL O@FREAZ, ARG E
HTTM, ERMRPITEENRD D, BRELEORENET TN
HEHITHEE LS LEDRIET ST MDD LT, ¥
IZ FNR2 O@FFEBIAIR . BRAMORKIZERTIH, NS
WA AL LR TSR E AR OB HE S N TW»
5T MDD E LI, £7zFNRI - FNR2 #EFEHUAIC I
%2207 AT F— LOFHEZ I UTASR, FNR1 &
JEBUATIE FNR2 B2 L. FNR2 EEIFEBIATIE FNRL &
MEDLTHE L (K 1B, LLEDOHRNS FNRD 2 DD
TAYV T+ — LOEENENT B L. CO, EIE & B RHAD
HARENZT B T EARBE N, FNR DY 2 DO 7% il
W 2EHEZNTTH ST EHHLNICED F LT (Higuchi-
Takeuchi et al. 2011 Plant Physiology),

2. 2EEIICHIT BB VEGFOMKEERENTICBIT 2%
YHA X FAFICBNT, BEIOELETMBRIC 30 5 100
7 X/ W2 2— B9 BRWE{R T (Short open reading frame:
sORF, [X] 2A) #7000 fFAES 25 T &N TRIENTVER T
(Hanada et al. 2007 Genome Research), Z @ sORF &, 1
A 2FAFLINCE 10 FEHLL EORYFEIC BV CHIEMED &H
BEIIDREFEENTVB T EDNDN>TVET, LL, Th
5D sORF DM BV THAEL T2 E S NIAIHTH 2
T &5, FhIZ sORF OfREMIZ HIE L TIFZE L TV & d,
%9 SORF DB ENTVEHE S WFfNS Tz, sORF &R/
MR FEER L aA X AT ARDAAZLAY

(A) sORF sORF

BEf0EIEF

EX£0EIEF

B75

07 LAZHEEL. 2 DOMPIOREA SRS EREEA b LA
RCBNT, 2L DSORF DFEHZMM L E Uiz, £, 7%
&y mA X F AF 0 sORF OMMFIFEE A {F R U 2B 2 B9
Lice Th, WA & B3 5 ez m g @RI EEAD A 1« &
O XFAFHICAHENE Uiz, ThHORBEAIHYIA
DY A AREL, Btk EORRERELZIECE->THELE
(K 2B) TOX I sORF Z#EIFEBIT % T LI X D ERER
EBICHRLTEEN RGNz 5, MY T sORF &
FAEEPER A BICEELEEZR DT EMHENCED F LT
(Hanada, Higuchi-Takeuchi et al. PNAS in press).

RIC sORF DG BN 2 [ ET % 728, 5'-RACE & 3-RACE
IZ& D, #ED sORF IZDWT ORF % 71/3—9 %524 cDNA
ZRELE U7, KITSORF WEFREN TV AN E S hBXT
FRRNRAEZIH S ST % 72812 ORF O L 1 kb O 7B E—
Z—fflk & ORF fid%l] (R&1ka Rz L) 1 GUS B - 7o
ZHA—Y) B rzMEaI8izary Ao 7 M EREI SRR
EHLEHE 2 (ER U E LTz, T ORER, SO EiR kI B
WTGUS DY 7V ENE Lz, 2huc kb, sORF i&
FPINTEEREN TR T F R LTHEET S AL &R
DE Uiz, F7z GFP @l 2 >80 &7 v =Ml N JR fE B 22
OFER, GFP D 7 F )UHHIREREIBR THIZEE N5 sORF LAFE
L. RTF RPN I E N TS AJREM & R E T
£9,

CTRETICMEEINTVBIFE LA EETORYIORIVE B
OREZ /R T R T F Rk, MIfaSHC /I E o > 79y
REICEET 2T N> TVET, LALIEENTNS
BIETBEAREDRL, ZLORVEVEXTF RRRMOE
FHINTVDLEEZLNET, TNF TOMTEAERIE sORF
DOHICHERENER T F ROF R GHBIE IS HET 5T L
iR R LTH D SHBOMHTIC BN THiTz S HEEER 7 5
ROFRICDENB T EEP/HLTOETD,

sORF

EX£0E{EF

GTTGGATTGAAGACTACCGAATAAGAGAAGCAGGCACCTTGAACCAAGGCGATTGCCTGCTTTTCAGGTCGCATG CATCATCAGATTTCAATC
TCCCTTCGTTCCCTGTCCCTAATCCAATACCAATAGGGAGCAATCAGCTGCTCCTCGACGGCGAGGGAGATGTCGTCGGCCGCTCTAGTTTTTC
TTAAAAAAATGCCTCGCTGAGGAAGCTTTGGATCCACGACGCAGCTATGGCCTCCCCGCCCACCAGGCCGCCAGCCACAACCAGCTGACTAG
GTAGGCTTCCTAGGTAGGGATCCCATCCCTTCGATTCCCTACTCCCTCCCCCGATTGATTTGATTTGATTTGATTTAATTATAAGCGGCTA. ..........

X2. (A)BEAE (S FEIBRIZFEFE S BShort open reading frames (sORFs) .
(B)>AA X} X+ sORFIBE|IFKIRAD KIFE
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& CO, ISEZ1—ALZ—

Shugo Maekawa

(b - B - £y - BLRERD)

B COEY

AT OY 27 FDIRT, WO TR/ EFNT VR
(C/N)J W DREINE) 152 2B 8CEE LIziigiz LT
F£9,

YN BT, B (RER. O &2EHE N) of@hidro
Ab—7ULTHD, wiFEOmk (C/N) Z#EyIchld s &
T, LEORMIDZENTOET, TOC/NIZ., LEERRE
DRI > 7 —Y — ZADKIHDO AL B S| IRFIEICE L
BrhZ Bl HHIDEEDLNTVERTH, FELWVIAITFAA
ZALREFEEAEHSMIESTVER A, B DOWIFEET
&, C/NHIEIETCTH % ATL31 OfiEHi 217> TH D, ATL31
MEDEX S C/NISEZFIEL T2 DN DV THRAICHE
fRERDTNET, FT TRIE. T ATL31 %Z C/N filffloE
TINEETE UTHV. C/N BIRFINEE DR ST AN
LZHASMILES &, Wt ZEiT>TVET,

B ORI K D, CO, REHERBEDOENNED K S
ISR DA FEMICHE R 5 2 2MCDOWVT, FikEEENDK
BORIZLT, WAEMEOMEMFER WS BREMA . aihHy
IR D KDk b T e AL TVET,

INETOME

~C/N &R F ATL31 « ATL6 DHRERBNDES ~

K72 B DS Tld ATL3] B iR F7%2 F W THEY C/N IGE O
RN 24T 5> COE T, ATLI1 OMBEFER AT MEZD C/N & b
L RASMFIC iR L, £ a3l ZE5KTIEZF DI C/
N A LRICHEIGELET, ATL31 BB L TWS ATL 7 7
U=, YAARXFRAF T80 H D, 2TCIHEL THE
W e, ACFF ) H—UEMEICEE L RING RAA 2%
EoTVET, HBUC ATL31 AEICHIREBICEEL, 18+
FALEREE DT EEHSMCLTWVET (Sato et al. 2009
Plant J.) FEL <1 Vol. 5 OFFHIFEHEISGAN. (DRI H
ETELIEEWD),

B75

TOATL 77 2V —lF, ZOZLNRBFEICE TR, K
FISBEICEDZEDE LTEHMEEINTVWE LI, £T T,
FA7z Bk ATL31 &, ATL31 i & MA@ ATLE 12D
T, WEISEICET 2T 21TV E Lz, Fadic, fElEE
MEDMLHKDORTF R (1g22) 0. HIfEEER ) & fEinc
WS 2 &, ATL31/6 DBIZTHIEDRKREIGFEENL L
M0 RE D WA IR EISE RIS BEREL TV 5
TEDNTREINE Ulze RIT, ATL3T O FFEFA L EF AR
ITHX, flg22 U U 7% DB EROSD TTEL TV a T &y %
Teo ZNEMIC a3l a6 TR TR HEKICHIZ 5N
TWBTENTMDE LT, ZLT. NG ZZF T2 K91,
ATL31/6 W @B FEEARIE. SRR E TH B Pseudomonas syringae
pv. tomato DC3000 (Pst. DC3000) ~OIEFIPENHALTHD .
WNC anl31 adl6 FESUENRD LB T Wb b £ Lz (K
Do MZ T, JREINEICED 2@ FOFED, WMYOEE
C/NZMHISCTEMT R e b E L, UEozen
5, ATL31/6 A% C/N JWETZF T IRFINE R EHIHL TV
BT EMHEMCED R LT, TheHic, ATL31/6 . A
JERIEGUT IS U CHIIN C/N Z RIS 52 2 &Ik > T i
FIEEICEEHGLTWVAE T A RBENE Lz (Maekawa et
al. 2012 Plant Mol. Biol.),

35S-ATL31

ati31-1 atl6-1

E1. Pst. DC30001%7H HOHAER (WT), ATLITAFIRB K (35S-ATL3N) RV
ati31 atl6— EER{K (ati31-1 atl6-1) DFE

Pst. DC3000ME#MELT/AOL R (FE) LA (KE) AELHH, BFERIHEA
ATL3TBFI RBATIZHELSMA LN, H(Zati31-1 atl6-1TIEEYEA >TLE>TLVD,

REOHAERNE

~ATL31 @ SYP121 L DMEBEAEARU S & A TREEAMEAND
5 ~

RICHAE, ATL31 OFHUHEANE KT OR 21T E Lz,
AUFF V) H—UiEtEELDE I ATL31 I, FLAG % 7%
A, R S B IR I Z MRS LT BT FLAG 41
7 IO T2 0S8 & 2410, ATL31 ks L CE &2 s
B EMSITIC K DEELE Lz, TORE. ATL31 W RITE
LTV A ECHEERHL T2 2 VN BICEHT %
Fedic, HIRIED S AT S % i 0O BERS TARRG AL ER 7 fili U &
UTzo ZORRIFE NI AN 2 237 BiEREE O S |
SNARE D—DT% % SYP121 & DA EAERH OfERNIANE L
7zo SNARE & i&. AN O /IMafigz G 5 K1 T, ik

14



TEE CO, ISEZ1—AL & —

/N & AR & DB E T > TOE T, ZOHTE SYP121 13,
5 EATIRENDIGEICEEEHREZ R LT0E Uiz, )
9 EATIREMRAL K S & 2HMIC/SET EMENn5Y)
MR 2 (E S GRIAEEZ (b T %) T & TZDRAZMIEL
XL LTVET, SYPI121 IZZD/E TR MICHES L,
ISETHERN 7 2 A T E Tt/ Mz 2T 1k 21376 & %
LT3 EEZLNTVET, ATL31 BT D SYP121 LA
ERLTWAZ b, 5 EATHENDEPIEIC & ATL31
NEELTO0ED TR EWNEEZ, fizd TV T, T
NETDOEL A, ATLI1 WHIIEEEDRELICEID 2 T & 2R
TAHMBNMELNTVET, & LMT S L, ATL31 IZHIHEA
D C/N ZHfilfd % T & T, SRFERERIFICEE & 2 MifuEE DO fE
LICHBZE G Z | IREIRECHG L T0200E LNEE A,

SHROEE

T T E T, ATL31 A 14-3-3 & 28 7 B O % M 7 il )
THTETCONREZHEL TS T &, KT, ATL3L B
SYP121 EMHAEMEHLTED. WHIGHICEEGLTWE T &
Mo TEE Uiz, L LA S, ATL31 DIRFEISEND
5, C/NEHIEHZNLIZEDRON, HEHNEHLIzED
BOMTDWTIEERZ D> TOER A

Tomohiro Hajima

(JAMSTEC - REFIZE8)

AEHTOEY

FADFTE T 2 FIEHE T, # CO, BRBHIC I 3 Pk E e R
DL, BRI A — VI B BB 2% Thh
TVET, TAFREMEEEERET VERAVWEY I 2 L—
¥a Y (BUERTEL) BT O RER X 2 RHTED S O E3H,
IR RERET VAW Y 2 2 L—y a YRV TS
ZHEDTVET, FIGBRIAEIC XK EEH T m Y o

15

875

100

g w

1)

© 80

c

S 70

E

8 60 * —--WT

& 50 -=-35S-ATL31
= /

g 40 } ——5yp121-1

30 -
16

(hours post inoculation)

18 20 22 24

R2 WT, 35S-ATL3TR Usyp 1 21ZERIKIZEHB5EACHEBRE D/ ESHREORE

SEATHEBEITHELT, 35S-ATLITTIIWTLYLBAESHEAESE -,
FHAT4TaAvbO—ILELTRW=syp121- 11X FER LY/ ESHRRAGEL,

BIE, M= Tl TATL31 1 X % C/N GEHITE] o2k
RN . 2250 Thais (D1) I X D ATL31 DiiE 5 il
THIRERE, 22 (D2) 12X D ATL31 & 14-3-3 X287 ERE &
OHBEEHOFEM, Z U T X b ATL31 @ 14-3-3
L PRI /T U7z C/N I OFEIIC DWW T OWFZE & b T
WET, ZOHT, FITNETHERTEZLSIC EHRHD
NNz T g R LCOE A, SBRINICIE. TNE R TORSE
WRELEEE D, MY ATLI ZHNTEDKSIC C/N 72
RERE OHEMEH S ED T Rl L T3 DT
HINCHEEERZ C e EHIFLTVETD,

7 b (21 HKREE Pl T a7 L, ~H23; KUEZE) Y
AT EHRAET T 27T L, H24~H28) D ZEE 7D T H,
Noo7uYe s bTIE HERV AT LETIV T LV S RIEZE
HTRHOEMERIEETIVORTES, ThzezHuwicyIal—
¥ a USRI COE T, COBEEIEET IV ORERER
MidaZ &ick D, & CO, BRIRITH 3 2 BEBUERER - WIELTG
ROIGEZHL, AFERICEHRL TN EBEZTOES, 7/
LAV BRI D R CO, IEZHNRD MR NLT v T
M TH 275513, D7 Ta—Fd K0 IR - EMNZENT
mME ko TR VT E CO, IREDRZHIET. £
kiR ET,

-

(&%

INETOME

1. HERY RT LETIVORIHE

IPCC( XURZENCBAS 2 BURIE S )V ) O HETHICT
BIRFELO TN, KIRET IV EMHINZEUEZIEE T IV %
WTITbNTOE T, FRICHIA L2 HIERY A7 LETIVE ZD
—DTT, A, KRETIVIBERICE T 2 RA - B - FEm
DJTEHEFEX T O M E A YIFLEFE (] 2 X KRZ TGOk
K) ZBUIEFET 27200 EDTETH, T EYHIERM L8
2 (EBEGERE ) RARKULEOMRE &V o Te&ifk i < F



HEME CO, ISEZ1—AL & —

Atmosphere

Climate
(MIROC-AGCM)

@ t@ @4 f}@
Aerosol = Chemistry
(SPRINTARS) |G|  (CHASER)
2 fo a fe
Climate Climate
(CoCo) (MATSIRO)
RIS offe

Biogeochemistry
(NPZD-type)

Biogeochem-+Veg. Dyn.|
(SEIB-DGVM)

Ocean Land

1 MIROC-ESM & 18Rk d 2 ER &7 E TV (£ : Watanabe et
al, 2012 &¥) ), K&, ¥, BEFICHITHIRB1E & tERk(tF -
IR LB ONEFAEN TV S, TNSDRTOERADE
EH. 3 XTI AR FDEFEDLE TREINCLEROEZEFA
THEEEINS (A).

I 2BEEEZMATZEON, HIERS AT LETIVICAED F
T, FADFTET BHFSEHT Tld. R PRGN
SRS O 1O R, HiERS A 7 L E T )L "MIROC-ESM
(Watanabe et al., 2011, GMD), X 1" ZBFE L. 1R H
HEENIEFICH O TE E U, FAE IS, BEEERRE T
JL "SEIB-DGVM” (Sato et al., 2007, Ecol. Model) % MIROC-ESM
KRBT 3T RIS L TCEE Lz, BEEHARRET IVTIEKR
& CO, M, A, BRIk &V o R BREIZLIS /S 2 M O
BRI O BEREE ENMb N TV B T2, R RE
RETNEZRETIVCEAT H T LICK D, &R E BENGER
DOHEAFRZIRIICEO A S K5 ICED £9,

2. I AT LETIVE RV EBERER
WIS AT LETNVZHOEEROS B EHEEEO
&, CMIP5 (Coupled Model Intercomparison Project

1000 7 |
oo | —RCP26
| —RCP45
~ 800 | —RCP6.0
E__ 1 —RCP85
g 700 ] )
# 600 1 -
2 ] P |
& 500 /_—
o ] /
K 400 1 "
K ]
300 ]
200 +——— ——— e
2000 2050 2100
&

B75

Phase 5) THY D P8 SN —MaRE T 0 k 2)VICHitn i
MH, ZHOMBEDOMITOL LRZMENE L (LB A A,
WHEE I OFERREICEDSMRE ZEITONTVET ),
CMIP5 7’11 b VGO IR TR ENTE D, S
JEFE R Z O IR ERBER. FORTINZENT
WET, BEFEERTE. ARG K 2 HEOREINR
HAPM RIS Z, THIFIHOZ(ER AL A N2 b K
Pt D REHNZE LR ERET VNI B 52 5N, BTV
PERBENE 9, MIROC-ESM 7% W T A BIEER T, il
ROEFIVICHAT 20 HELOZIRZEH E 5 ICHIfEICEBIN]
REIC Ao e T &ITnA. RESICH T B | - MREBORZE S
MPRERBAE TORATEL R HHT 2 eAtkE L
(Watanabe et al., 2011, GMD), FillZZ5# Cl&. Representative
Concentration Pathway (RCP, X2 /&) &WHEN S Hi7z /xR =
SIRA AP > F VA (@ f) Z N TTRBN TN TED,
MIROC-ESM 7 F W\ 72 Tl 5268 T ik, 2100 D &R E 20 11
FRICHAREKRTHS2E LT3 LOFBEMESNE LT
(R 24), %72 RCPFVUAD -DTH5RCP26 . X
SCO, RN 21 B BITIR RS 52 F UL B> TVWET
M Z DORBRFIZIRIE KA CO, DK M T <ICBREE T,
Fiz. K& CO, BERWADSHZDIEh R0 BVERET
AN R Z IS 5 (DD AAMICKRA CO, ZFET )
WENH DT DD F Uiz, BEEAEEROREMBR T,
FEROKRE CO, ERSTHI SN DKM icmAx, Ao+
HIRIFHZ LD PR ERIRICKE A V0 v e Z 5% &
MIHSMIT7E D X L7 (Hajima et al, 2012, JMS])s TN 5
HLETEH—DETIVICKZERTIN, ETI/IVEIOMHLE
520 U CE DR ROED 5 LI MRS N, SH%DET IV
WRICENENTOL FETT,

6.0 -

—RCP2.6

50
40 A

3.0 ]

sumZAL[°C]

20

2 Representative concentration pathway 7 U7 (/) &Zh%& B e MIROC-ESM IZ K% Ffl ( 2ERFHSEDNZEIL, 1980 - 1999

FEGH5DELE LTER ),
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TEE CO, ISEZ1—AL & —

3. BEEREERD T « — N\ ViR

RCP ¥ U 1% CO, 2 Cid7x <. MIRERHRA X0 1
HRAZEDOYF VA EEATVET, TOXS Rz
FUAZHOTFEBE. KO BIENEHERS 27 LR N
RT3 LR ENETH, HADT O ADKHEDZE
RICEDEERELTVEOMNRZIKLSEDET, ZC
T, BEREOBIEIN % T 52 DOFERPEEICZ D £, #
ZIEHEHOREMR O R E, KEL DI T2007 0k
AN UTEUIR/ER (74 —RXXw 7)) LET, 1D CO,-
IRFGERT 4 — F3w 7T, KK CO, WEN LH LA
PP OREMEE S N BRER, RERARRREIRD E-RD K
FILINEMEZ B (= K& CO, IBEDMZMAS) 74— F
Ny 7 TT, &5 1 DIFEE - REMWIRT + — FXw 7T,
MEIE(LT % T LIS K D EREROHGEE A I () L.
BB 2 IERORERIEDN D (A5 ) 74— FnRw o
THavATY, TOMEBREERD 2DD7 4 —F)Nw 70
WIS 2 R TR E DB LRHIIL TH B & K& CO, I

BI85

M1 ppmv EFT 2 LIREHAET 0.37 ppmv 53 DZEM CO,-
RENEER T — RNy ZICK DRI E N, REREESTRDY 1°C
LHG % & CO, IRFEHATRIT 42 ppmv DR ZFHEUE - IRAENGER
T4 — Ny ZIC KO RGNEREEND, L0 HERBES
NE U7 (140 SR OZE b2 #E & L CHEH, Hajima et al,
2012, JMS))o FHEHDETIVCIEE LIz & T A, MIROC-
ESM D T 1N 5 DR I thE 5L & Lelis U TR " 2580
T3 (CO, DIEAENRMTH < . & EFIC &K 5 ERERITFIR D
HEINEIEMRREN) LS e FE LT (Arora et al,
submitted, J. Clim.), & 5ic, EFIVEEBL T, Ok
FRERD CO, IREMER T 4 — RNy 7 EWnS DI, €TV
MOHEEZNKE L DORUENT 4+ — FNXw 7T 3EHVE
D TREVEDHSMTZDDDOH D £9, CO, REMER
T4 — R ZIEARFTEMEEA BE L TS SO X ED S
DTHH, TNHOfMEESICHEDE T Lok D, ARiEEKIC
EHL TOEWEEZTVET,

17

DLUEHHWTHTD FACE FEBRfita%



BE CO, INEZ1—ALAR— HEBI7S

Outreaches

BEXE FHHEERR

L L LSRR T ———

10 A 13 BICHE#ERZE « AEPRBER @ F 2 AR D
At 25 AR ERZEZ AR UL ARBRFERIC S LU X Uz,
7 FHEY D EARN R TR BN 2 7 A Tt B A e s
WIZE TH D LA TS T3 CO, 85 R COEM DA
] IZDOWTHHNLE Lz, BHEIZ, TOWET—<
ICHLD fHA TV B RZBAE DR EGE D, & CO, BBED
R EFEICDNT, =T HRATANELRZREDDS
fFFi L CWVWB T ATT,

HRREF—TF+ VIR
HRAY =V

8 H 10 HIZHEKZDOH TEF v >/ SATirbhik
A =TV F v SATHHERRZITVE Lz, BT
WREDBHFE) LB LT, WMBICKZKDOMEKT DA A
Z AL, CO, E ERIC K 2 miRlsEOBERE, hx
T« & CO, MPEREDBHFE DBR R IS DWW TEEZ L
F Ulz, s 715, T8 CO, IS X - ThRIARD
HMBDONARTHET U R EDBREANEFEOLNE LTz,

17



1EE CO, InE =1 — AL R —

B7S

Information

SR e 0m CO, 6B E3EMEFT—U 3y
TH—AT AT —RIH 5 DHKRE

REREEE - BREZEL - RUIERT - THET (HRMH).
FBFHE (JAMSTEC)
FIMEGETT—2 a3y TN 2012410 6 ~8H (2
3 H) ICTRMEE N, DHEILEZ OMRE - EE 2 YT 8T
Jei2 & E Ulze SENGHSENNR =3\ O RO A > X =1
ZEGIC, 2EDS 70 RUDBMEZGZ N TEX L,
FepvgE 017 < . IR =il CiBoOsE & RRE THREEV
RGO TEEOINERNES, TIH, 2EELYID Dl
RERODF BT ENTERD oI, HTFT—Iva v I
LTWEBE>ERALHIZEZSTLE o Tem NI KEIEH
DEI,
SEEHIHT%?S 3 HE T E TEATFMAFICL D0
WRBCH Tleledd, — ANHT D OFRERFEAILIZL (125).
MO2HHEFRICU T LYy a2 A LB EMNTEEXL
7zo 3 HEFRICHES TKHUGE] WMThhE LIDT, 4
ERORT Y 2 —VICRB RS DO EEZ 3 A& %>
D TR ERNE T, HEFEX 39 MHThA. =7
HFDORRA R =R L TOI 18 ZARER R 7 ISR R A ian
o TV EE LBl ic NS e LTBE NS RILK-

BRISADDHEEVZE, KRK - BAEEIAILETS
mnieiz& & Ule, ¥PiERE 4 H. 6F7—2V > ay
T 3EEHEVS T ET, BAVOHIZEZEIC DV TERA
RESOTETVBRIENRERTETE Lz, HECESLTLE
fi¥nE CO, INEICERET 20D TIEENEDEH D T LIz,
WY 2 x>/ 7 Ta—F 250 TCEAEEZETLE
L. ZTHhEHLWIHEOHHFENEZ NS RENE T731CH 5
EHWET, Flick->T. [ETOHGMIBEIS - XL
BRETKREIILERODE LI, VT vy akA Lo
WBRICITOINIZSTE2NEDT LT, ZILEHFEOH, HOM
DORREZ L TR E S TT, BOANE, 2D
Wl I5i5 1 LR E IS TR RBICR > TR BT 26, 481
LT EDOETIEH D FE A,

3 HHEIICE TRIURE) EahiMfrbnE Uiz, fiF7—7
Tav oIl ILE, FUCEDE TRILICBEFRT 25E
Z3HHBETWICEDE Uiz, UMK - BIREHF—ERE AICIEE
I K DEALF A A Z AL U Tl E DR D 5 TEIC
FRFIL O/ E E Lz, BIRE X T O THIZE CRYIESS
MEEZZHINTOZ K ICHIRNADOREBEL LI TS L
BTG, —ERAEMAFT CEREMEICIND AarDODE, £h
I KO OIS E T & DFE 2 H bR TRILICET

18



fets CO, ISE =1 —AL&—

BWIREFE X NIRRT F Ul FILK - #
AT E A FRALOBRUEEZE T—<Ic, BICKALHEO A 7
ZALIZODOWTIRH L T e E F Uiz, fisiciBfiE nizX
DRIFE VS TR L TAN SR F T T2 TIHEOEREFE
THRASBAL T /e &, SCvl b fisiic /s > 7 THEETT L
Foo BER - KSHE S AUCEEILDA A=V 2 T T—<
IC RN EE Lis, 2L OFIEED BEMES T E R & O
BEfE>TOETH, BN ZEELT 22 L TTTETH
LT EMHBRS LS Rt B 72 SR Uz, bk
PEOE fu. BN E ATIZEILOA YV VIREICDOWT, T
HEOBIAZ R & LT RIS DO TN L T2 &
F Uiz, ETHICBUEDEAKR « KALETMICA Y V8 Z LD
ANBRAEREN, AANICEIFFICEEELEDINE Uiz,
ZLDTHESTHELNE LIS, oh T HsmIcER
WIEEZRTKILTTD, ZD A A = X LI WIFeE 72 ik
[$%57—<THHT LEHRRLELL,
RBICHEDETH, KAU—T v a v TRlicHzD ., Hike
RZELD F D TNVIRWTESFEIE - AARME R, R e
HEmc BV Vw2 ToOERIC LA B BILR L EFET,
201B4FEDHFTT—r v ay S TEREHETES T LK
LACLTBLET,

LIF&. BILEETH L OME BV LET,
EHEETF (AKX - EREF)
SRTHEFI—72ay FE3REENS T ETLREDN, FA
FHIHTOBIT LTz, FAOWZEIE T OWFZEREEL & 1d 2D
BoTWADTIMN, SXTHEROY VRYY LETEHHZH
CHEESENDLIIEAE S > TWIDT, HAZET T LA
LTWE LTz, REOYHDOTT T T LTI, HISEWNHFIED
D DFENR, BIRADENHIET—< 2L, BTz L
ICIETH->TzD LE LT, L L, BERLDDETHIEDE
WTWBERS T, BREEDOHE., R TFOHICEh DT
WEIHELTOERED TV T R UE Lz, BEDHI%R
LLTEH, BT 5T, TOREEMNKELIREE> TWVT,
FADWFEEZ DN D KD A TVE LIeh, RIS

B75

TN T BT, EMICBHEWEZEIR LIS, Bk L
K9 LR R > TWT, RREMERD—HE LT EFIARD
TVEKIITEVWE L, HBEERZEETES 2D TIA,
Bl A2 CE THMBRICA D X Ui,

ROERTIE, ERUWVEFERRZHE, 7 EADHEE
FETHTEMNTEE Uiz, HUz0HITIEHD O XIH, kixir
BOTTINNT, ZOIHFICHT BEZ T EE>THT, B
CENHDES TMBDT FNARAFETESEZICERDEIL
Too Bt EELBEOOEZR, LD BICP->TEHL L
RBWZ inl, N TOMROGEREL DT L EZHA TV
72&. BHOoMEEoTWET,

SHEEH > &S ETURM, & TEHERGRR T L,
HREOWNE A, FES AL BESA. ETEBMEECED X
Liz 1 iR LTWERWTEL» 2L, HETHEHEET 2
BRI ER LA -T2 TT, Z L TREBIC, FREIIOERE. 3135
LW, EEEHDNE S TEVE L, £RELSIT
TR, ERAEE RO E L

R f&F GbX-B-2)

20124 10 H 6 ~ 8 HIC=iiigF Tirb Nz =m0 T
U= av7iE, 2EEDOBINT Lz, FHEOT—0 3y
Ti& NHBERE Y T, EEOTFRNE WS TETOSN
TH>7DT, FETEDEFSENYIDTT LI, Fhid. B
G E LRBEIT>TOET, ATV MNDEDT
&, FEEWRD IR E 75 25 —)VIs DT, BE RS> T
T2l 2RI S TOE Lieh, PRI EICZ S DER®
7 RNNA RBNI/E TN TEE Lz, FADIFERIZ. BEHD
TNRERTORED AL VTS, ZDT2s, 5 AICENE,
11 HICENK B 5 E T, MEicBbnTuEs, AlE & AT
L TOREEMIKET L, LM LEDS, HEOWZER
MU BRADBH TSN TEI R EBRELIZC T, AR
DFEEZIRD KD LIRD . AEERRHE Zok L B0E
ER

TOT—r v a3y TOMIE, HEDWERIEEA A B
W BERICE TR E N TR T Iich B L BEVET,




HEME CO, ISEZ1—AL & —

8575

2 HHOBEICIE, BRIATRMDHD T L, HIHMER
KT SNIEM S TeDTI M, TORHE, D UKNIE DZ X,
KEFBDOVNKKDIFRIC D F Uiz, #iGEhz LTw»a i
Iy MCESTOVBENEZRDENS, o7 h & U
Z9TRE L, MUMHREDORA R Y LEHBRIFA> T
KLl 10 HICHBICAB A TILBETIIEASNE L A,
FHELIBE, 2RETIE, BlEZFFIC, WAVLAELLES
A9 BEFIC TR D F LTz, FEEB RV LTZTT, I DT,
COI—=r2avTIHEINE, 25T eDhkhotklik,
o e, o e Eiidatzb Lk,
HiceoT, TOT—r gy TIEIAREFHERTY, EH
O, 2. BLAEOZZED S RAWIZ ENTEILT.
WHoed e Biad 77, 2 TRZE T EICES 7575 E b4
WCANEBFETZHT LT, HOBIFDIND 525 R %5 HKIF
M&abE Ll

AHE#M— WFEK-R- =)

AT & > TEH RO O CO, IEHTT—0 v a v Tk
IO T2 EHOBINE D E L, BHTFORTOMHHE
KL 2EHIE ST, wiElk b & Hiaz K B LT
RICHDILBVWE L, 2OU—2 v avy 7Tk, e sE
CO, & DBIRICEID b DB % IEFICIRILVFM DB 5 KB
ZEBAEE O | FIERIR M TP Oh A asamh H i
WKRDEINTWBD BINT BT L TIHETEZEDIFZ L,
i THBENRTH 2 KU TVET, R L > TEHAS
DIZEE LM TE D EELBRDO—DTEH DD T, BOM
ZRRRW DI OB L 5T DBt # B 12T L1351
DWFFERETENDRWFRICIEZD £ LTz, £z, SRIEHTD
T CTH B EN 2D T REZILDT D HOHEED
JiR EBZERDI- D TERC LIFEERRR - MiEtixoT
EROVE T SBREMREEZERT 3 O R ICHE M ZR 5T,
BT L < 2D sk & FERCN— R T — 2 %2 LT, Uk
ZRELLSPEE L LS LRVET,

Ko, B L5 o TN =il EU IR BD T &
BHO . Kz TSI OFAS 2K CRh bifHRZBER Ul

20

TEIA T, BREBO LW EYZ WYL - e TE Tz &
. HEOAEFEDY 7Ly aillks e Lbicsno iz
RO ELED X LT,
RBICIEDELIEDN, TOXIGHoNnwT—rvay
DR, FIEICHED > TRE > A%y 7 ORI LD
SERIEHHR L L ET,

ZHEE (tX - F - £oiF)

HBHFET—7 Y a vy I\OSIMEFETHINEZE 1 1h 5
BAT, B0 DT3HEERDE L, gldTHMLizE
FFHELEEHHT ., HERHE AN OESBTORHCO T
SHEEENC EZ2HATVET, TOROEWEWEZEG
2. DIBE SIS b 2 < OMPFERICEZERX L
ZTOMBICBDTEE L, ZOENF T, SHIEZ  OWfZE
NEZHHET A2 EMNTEE L, ZLTED,. HHEIZAWD
HIEF MBI TE 2T e 2R LK Ui, FAldonk I 7 uix
BGITTRVEIE A I TW2D T, H OIS LY
WNHETHAZ T ENZ LDV E LI, LML, RT—F
Vaw TTEBEREMERICMNG C LT, 2RGEEHR LR
MWHEsEED % T L OEENMNZ RS 5 LI, ZDIHH
BRI D> TE TR EFKRUE Lz,

KT =2 aw TORKOEIE. L F-> TEEMPEH
Z [ RBICHIZUC B Baim e s E R lbE b T b
T, SREZLDANERF L, HERIEET AWK S &35 72
CEAEDMETES A LT, BfiZzsNTREL TV 5 WD
DFEICHRELICZ>TWVIZE WS T Ed - BEOE TS
Vol icLThiml. ZLOERZEITZC LI
ETCRE LS/ TY, BRAT I a—)VTLEEMN, £ETER
FELUZ=ZHMTU®,

WBIC, ASEEMW - HE U CHEHWERICE LR L E
FET, REEOHFI—r v ay TERIESMLUIZVE BN
9,



WEE CO, INE=1—ALR— HB75

CWAEIIEE

AT D 7 BIEERED. 20134E 1 H24 H (1) 5 25 H (H) £T. JUNKPZFIRF v > 78 A 50 JAAFERd &I TH
MNFE LTz, HHIFEBE L DRI TLREN, IMRBMFRE LR DN E Uiz, S TETLERZIZ, 7%
EHUERENSh o EEbNE Lz,

ARERIE. NUROSBIIA TS LTI NE Lz, BILLWAED, TRISOAES TIVE LR,

5 CHSIEIIRE BB

HEF: 2013421 A 26 H (1) 11:30 ~12:50

B L JUNREERIR v > 7S R 50 A sl it 2R =

HEE P (IKRED, RINEA, HILEEX, (Lafity, MESOREE (SR, AHiiZE), EEFE " UL, HimidEe),
Hal WS, Ehei (LaGtwERZAER), MR T HPEHE), MrHEZ (LHGEEHERZR)

e FEEEMAROBREICH VT, UTO®#ZIT> .
1. REMEFEEFOR, WRROFRERIALISAICOVNT

RARRE R & 7217 5 Wi 2014 4 1 A 25 H($)—26 H(IDICH R R ARAH T OMRHEYD BT 5 2 & & Lie,
LFORTEFIEOHY T, 20134 10 HH 2 WIE 11 HICEIKIRTITS TEL Zo7eh, FFlERETH %,
2. 7N —FEHDREICDONT
BUTITONTVE 7Y MU —FEFICONTIE, HP 8 =2 — AL Z—IiBR L TW5, #ie LTO7 7 M) —FiEe L
T REREO AR THRE I F— L LT, FRAENH#EZITS T LichkoT, Kio, 9 IR THfEE N2 TEDOHA
WY E 2 & HAKEY) 73 -l £V 22 2 ORI ORI i KGR IEZ TS5 TETH > 72, PFHICY B 7edic b ZiuE Uiz, hil
I F—BHELADEATTEAT TEICE 5 Tee FRFRTOY Y RYTLE LT, HAMYI Y2 (201349 H, #1241 F
). HAREYIER AR (2014 48 3 H, Y UMR, ML B, HALREYES (2014 483 A, Y ZHR, U 1BV T,
froceelic,
3. TOft

HYPPIREE S HILFHEERS, MHFEEDN ST RSA ADD > 7z,

21



EE CO, INEZ1—RAL2— H7H




Response
R O, FE=2—AL 5~ HT5




