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KIV 2-isopropylmalate 3-isopropylmalate KIC Leu

4 v VUERRE AT A= BB EORKE, MOPEIRT s L8 TX. 851
RN LV ATF A= SR EICRE ST 2 & PRI - H O, (Sawada et al. 2009. Plant Cell
Physiol. 50:1181-90 05| H)
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AR TIE, BRI 7 vay /L —MEA REE SR B s T REE O LR BIERIZE ST, Zhbik
EF0 DHIHLO—EIL, e AESR TR, 2RO LB S T T4 57 v ay L —
NEA R (AT A =GR ) & il 328458 CTh o SRS ReHEE L7- (K4)

QEMW D RN T L AR — X — & DRER T I 0, X XFIZ 6 DD (BASSI~6), L)
UHES I IINBH BRI I FAE L7 W ES TR ZNO DB R OREIZ AR ThoTz, A5
T, ERROLREEDIIEIRMATIC LY . BASSH 17 v a )L — A AR T R O S s A
LTk B D DT AR — 2 — % a— R L CWAEHEE LT,

OFRIVC@TRHLIZZ Vay /L — MG OB AR A OB BERER DT A7) 7 h— A
R B LI OUARF =4y b RAZ R a7 ZEHTICE0 . Wi FHBEEN ELWZ A FFA LT
(Sawada et al. 2009. Plant Cell Physiol. 50:1181-90, Sawada et al. 2009. Plant Cell Physiol.
50:1579-86)

3-2.

TIBET VA L — ORI RHE LTz Bl Y — 7y My HEIC LD K 2,700 FEO T a4 X
FRFBARAIEIERR (NIRRT AT T A) e 230 FEOT A XS XTIy ar OfE 1
DORBT BT 7 ANE 5T LT, ZORER G TAHERREE DI, 17T FOX L I T I BEDD
HOWTNNEZITWOL OO ERENELL TODTAL N L BIFEE OB TR O -7, 20
96, Calmoduling TG~ TEERR CIIRBE T /RO B EFE RO NI ZEND, Y% is+
IEHRLO T R ETHI R 5 THHATREMEN D, ZOBIGFIEERRD T A7) T h— Lfif
W7o L 24TV, Calmoduling ORERERRIAZAT > CND, £T-. T —Z DEEHMHE IOV T,
FHEEMTESC NAIST 7L — 7" 3B 3§ L7- Y7 b =7 DPClus (http://kanaya.naist.jp/DPClus/)
Arabidopsis Gene Classifier (http://kanaya.naist.jp/GeneClassifier/top.jsp?fh=arabidopsis) % f >
TT =AD& s T HEREL 7 BRI~ D B O BUR &M L=, DL E
DRRIL, NAIST 27 V—7" L IL R Ch SO R IZ % 572 (Hirai et al., 2010) (45).,

T T
Val | lle | His | Lys | Leu | Arg | Tyr: Thr | Gly ProiPhe Ser |Met |Asp | Ala | Glu | T

\lllal - 064 | 0.56 | 0.56 [0.57 | 0.56 | 0.55 |0.63 0.56 |0.31 |0.21 [0.18 |0.08 Z:Z 5 2= /‘, = ﬂ‘x‘j‘iﬁ{f{%ﬁ&%*}kﬂ:
e - 065 061 {058 | 064 [0.57 [057 10,60 [0.59 056 [0.28 |0.17 [0.16 [-0.06| 0. . < i 2 - o
His - 0.59 [0.57 |0.46 1 0.62 |0.57 [0.40 [0.18 |0.29 [0.10 |0.02| 0.51 ioaj'é T o / E&zﬁ\*ﬁi@*ﬁ%@%@’fﬁ:c ﬁ/f
Lys 065 - |os62 0.64 | 0.52 |0.48 | 056 048 [0.35 [0.09 |0.34 [-0.09 [-022| 0.45 %\ *ﬁiﬁ”i%ﬂ%ﬂ 17 *%@? X / ﬁ&

3

Average

Leu 062 - |053|056 |0ss 055 0432054 053 |0.48 |07 [027 [0.10 [0.03| 0.49 %ﬁ—\‘j_o ﬂf“\ vz Vi%ﬂ%ﬂ*ﬁ Eg'f;\%
Arg |04 061 053 | - |088 060 |043 047 050 |053 [039 021 06 005 [030| 043 i&@%b\“@ﬁ:i{j 5%1‘5;’(){\ 10%Z A5
Tyr |oss |ose os6 088 | - |oss |os7 [oa1 061 |04z 032 005 [0as 01003 | 043 ;\E-/El\ﬁ—%i—“ LTEY R %ﬂ%@'}’ 2
Thr [ 058 [0.64 050 |0.64 {055 0560 056 | - 065|046 [0.30 |0.25 [0.20 [0.02 [020| 0.46

7 I EERBRICH D Z L b
%, (Hirai et al. 2010 Xb5|H)

Gly [057 |057 |057 052 |0.55 043 057 - |0.61|0.56 [0.52 {0.34 |0.36 |0.45 [0.01 [0.00 | 0.45

Pro (056 |057 | 046 |048 |048 |047 [031 061 | - 047|034 028 [027 [021 008 [015] 0.38

Phe|0.55 [0.60 | 0.62 |0.56 |0.54 [0.50 [0.61 |0.65 [0.56 [0.47 | - (045 0.38 |0.24 |0.19 0.26 |0.15| 0.44

Ser | 0.63 [059 | 0.57 |0.48 |0.53 |0.53 |0.42 |0.46 |052 [0.34 |045 | - [049 046 [0.08 [0.28 [0.02] 0.42

Met [ 0.56 |0.56 [0.40 [0.35 [0.48 [0.39 [0.32 [0.30 [0.34 |0.28 |0.38 [049 | - |036 |0.02 |0.31 |-0.06 0.34

Asp| 031 028 |0.18 |0.09 |0.17 | 0.21 | 0.05 | 0.25 | 0.36 [0.27 |0.24 | 046 036 | - [0.21 (033 [002| 0.21

Ala |0.21 [0.17 |0.29 |0.34 |0.27 |0.16 | 0.46 |0.29 |0.45 [0.21 |0.19 |0.08 [0.02 [021 | - [023[007| 0.17

Glu|0.18 [0.16 |0.10 |-0.09 |0.10 | 0.05 |-0.11|0.02 | 0.01 [0.08 |0.26 |0.28 [0.31 [0.33 [023| - [005| 0.09

Trp [-0.08 |-0.06 |-0.02 |-0.22 0,03 |-030 [0.03 | -0.20{ 000 |-015 |0.15 |-0.02{-0.06 [0.02 {0.07 [005 | - | -0.07

3-3.

NAIST Z /v —7" R L CAZ R — LAORFEM R EIZH N CThHZ AR UIANEIEY T
—HZ~_—2Z KNApSAcK (http://kanaya.naist.jp/KNApSAcK/) Z FV >, AtGenExpress &[FSeHT
G L= A RXF XF D UPLC-Q-TOFMS (Z LD AZ R — AT 247> T hF AT T h—2A
T —HEDORRZE T a3y L — MO RS A 572 L7= (Matsuda et al., 2009),
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4. mto B FMEE O T AZ AR e — T (bR 7 V—T L3[R)

ERTN—T TEAG LT ATF A = B RIZFE mtol, mtol, mto3ZE BARD /N7 I AT ANTD
WT, GC-TOFMS & MW e AZ R — DN 24TV B ERORBN G 2 D5 BA T LT, W
THOEERTHAT F = B REEE OO ELE Z > T0D 23 2 DA OREHIT3 T
AR OEFI TR > TNABZEN D72 ([X6) (Kusano et al., 2010),

mtol mto2 mto3
Asn Asn oy B0
s s i T ; A‘p/'
ax, ASP oy P AR o
Z CEAN Glu 225255 Gin ; ‘? Y Glu S0 Gin Sl R Gh: 226
Lys€€€ced— 434 Lyseceecs— ;.s_-‘\ L Lyseeeee— l A s
Homosarine Homosarine HmTe ine
- Thre—oPH » . Thr Thr€—oPH ‘;u
Gl ' Gl B
Ilo“ l s }—— iu Ile'l' e l 3 l
tathio
yctathionine ‘( ~
) Xmto1 0'"""{0 \Ars Omithine  Arg 1 Omithine  Arg

10Mo-cys Homo-Cy

/" /\::'*z ndl AL |\ Agmain . /1 i t
5. ; > $
Adenoay! Mot ¥ Adenosy g Adenosyl l;lmos FieEe
homa-cys N l &1"“ homo-cys sAMS —\P"l:i“ e nomo-cys W, $sAus

1SAM SAM SAM GAN —— A po
SAH——»...wr.‘ﬂ'd'm dSAR Spormiding idin
Spermine Spermine

M6 mtol, mtol, mto3ZERANIZEITAMNEHBILOK Z > TV A&PH, (Kusano et al. 2010 XV
51D

5. fM \AAN ) —AD W LD Higis R

—HE T (SNP) O A ESNTZ2 uAXFT A FOT 7w a0, DNA ~—I— DS
A FEOR L2 B RFRE | Ein T EIRERRIA HZR2 KR8 A AV Y — D35
HATRETH D, ZNODOFE - CHWIEDRBEY 7 07 7 AN ETARZ— NAZ TR — L HT
THATL, TIVEECT /W kD IR PEY OFEFE BT B % 5.2 D185 T EORREAT

7,

BFFERR R DA 1% S5 B

AIFFEOFE T E IR A DR T DD | AR — LT — X OFxE iz AV DK
HETV 7 OBEmE AT 7 U B ISRy N — 7 DET M E T TEY, FEN
D PRz HEEL Q0D T BN T3 U, RIZZOET NV EHW T AT AT 2T
Zoickiﬁﬁfﬁﬁc‘:iiw\ T A ORI R0 7 B HEE LTZ0 . 7B AT 2O KA B 57

WZLTE0 D2 8N AlReE 72D, 2Oz —H D HiLimlL, WAWAZRREHT AT AZEH 35285
T&D, EIX, YO ERREENER AL, bR FBEEIRE T HWE A PE RO EARG N
FHOLIL TS, R LRICBW T, BRI E T A T2 813X bD TEETH LA,
****ﬁ%@iofgf%ﬁfﬁfhﬁf/zfA CBEWTIFDIHNRHITRITIEEAETTHOIL TR, AT

ZEX, HEMZ XM A FEDH L EA~DISHIZ 2723 DL D Th D,

?.Ef_ztilﬁ Tl A¥Re—LT —2%HWC, 7B EYD OERE )b DB T
[REZT o7, MRS T HIBSBE D EEBRIVGEINIISE T L7en > 7ohd 2072 ORI
1THTHD, ZOLTRURIL. TNODOREIEEY OREW 361F 5 4 FRA B AR B - 2 LR RF 5
ELTEBETHLIOARET, NZEoTOHHAWEAFELNIERMTRITLETHHDOTHD,
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4. 2 BT OTZD DISAF AL T ~T 47 AT (S B KT 87 v—7)

(DBFFE SN A K OV R

R T BR OB A 2 G O T ARG 2 T & T DA X7 A A IR IZ IS\ A I AE -1
(CRT DN AT AL T A~ T A7 ABER PN 2B T DIENAEHB DO HIETHD, ZOZLZ K
FH720IZ, in silico BHTICLDBIFHERE THI, 7 — &~ — M 4L, (A TR0 D
PNAFAL T =T 47 AEZHA OB EAT o1,

. BE T EREOBERESE NS AT A (Arabidopsis Gene Classifier)
A7y 7R CERE 19-22 4E) I2B WL, MU AZ) 7 h— AR I I A BICR S B
ABHDNTD LT BAR T REORBEZ FEAT IR 35282 B E LT B m TR RE 0 Fa s AT
A Arabidopsis Gene Classifier ZAEEE 7=, AR AT A TIL, Arabidopsis thaliana D4 <
DBEF IOV THRIE R E D S0 FAEM BT DHERE LV SRS E I E L=, BIfEETIT,
A. thaliana AR THRELDOKI N30 14531 HOBARFIZ DOV THEEE D A To T, AT AT A
(28D, [Fl— DR BRI LOHIE SN CODEE T REAZ AN 1T 58 KRETHEEFHICA R
) IZH BB RE o FA &
Az ) 3 AL LB T2
- ENTED, BIELT, X8
¥ womaion IZBWTIEY /4 LT
S e LR BT 5900
fafaE AT T5E, KT
N I oL N =3 O A T A
KO AT ENT-B s D%
REIZEDEICED, AT
ST Z v — 7 DORRERY
e oo Pt oo R R A B EEED
e : [ it 7 N/ AN I ={ abA
i STro R AT BITHONT
E@‘%Ej?ﬁ 1%, 9" TIZ Takahashi et
s : al. (2009) IZFBVTAR
L. 8T AHLIT-
T3,

| List |[Clear || Page Clear

8 Arabidopsis Gene Classifier D A A 7 A 2 R
(http://kanaya.naist.jp/GeneClassifier/top.jsp? fn=arabidopsis)

Page Top
Percentag
= o
c1 c2 Cc3 Chr. database Chl. Mit. Total
data genes s
(%) )
CELL CYCLE AND DNA PROCESSING - 0 0 2 0.01 0 0 2
CELL CYCLE AND DNA PROCESSING DNA processing - o 0 1 o 0 0 1
CELL CYCLE AND DNA PROCESSING DNA processing DNA gyrase 0 0 1 0 0 0 1
CELL CYCLE AND DNA PROCESSING DNA processing g DNA recombination and DNA repair 0 0 53 019 0 0 53
CELL CYCLE AND DNA PROCESSING DNA processing DNA restriction or modification [] 0 11 04 0 0 111
CELL CYCLE AND DNA PROCESSING DNA processing DNA synthesis and replication 0 0 121 0.44 0 0 121
Endoplasmic reticulum biogenesis - - 0 0 2 0.01 0 0 2
reticulum ticulon-; prots 0 0 20 0.07 0 0 20
METABOLISM (P450) 9 100 180 0.65 0 0 180
METABOLISM (glucosyl enzyme) 0 0 15 0.16 0 0 45
TRANSPORT FACILITATION wvesicular transport (Golgi network, etc ) clathrin adaptor complex o 0 10 0.04 0 0 10
TRANSPORT FACILITATION vesicular transport (Golgi network, etc.) coatomer protein complex 0 0 8 0.03 0 0 3
TRANSPORT FACILITATION vesicular transport (Golgi network, etc ) epsin N-terminal homology (ENTH) 0 0 18 0.07 0 0 18
TRANSPOSABLE ELEMENTS, VIRAL AND - - [] 0 408 148 0 0 408
PLASMID PROTEINS
TRANSPOSABLE ELEMENTS, VIRAL AND LTR retroelements (retroviral) [] 0 118 043 0 0 118
PLASMID PROTEINS
TRANSPOSABLE ELEMENTS, VIRAL AND non-LTR retroelements 0 0 73 027 0 0 73
PLASMID PROTEINS
UNCLASSIFIED PROTEINS - - 0 0 13045 474 30 v 13152
e e et . e [ e _ .
9 BIETHEESTER R OFTE Wl LT, 9 OB+ A BEEE T A EESE L, (6%(E
- > Sy - y N e f— N o N N
RSBV TH B IS b8 E 7/ V— 3O Thas3i snTndg, )




TN T, FERICENTIEBHL3, [Fl—0 IR IC BT 28T /4 BT
BEN, OB L LNRESN TS, ZOLH R BIn 24 a7 T AT —
LV, R THINESIUZK) 1400 FED GeneChip 7 —Z & [Rl—D T E THAE(LL - BB 7 0>
TANVIERTING, A thaliana \Z3\F DA N ARBIG 17T AX —5HHEE LT, ZDRE R 14151
RrB U REHENTIZIY, A thaliana 77 A IZIE, D7 EH 100 DA e #RE A 17
FAR-DELETHZENHSN G2 oT- (Wada et al., 2012), ZOHT, 31 fHOF Lo bEElE
AT TAH =IO, ARG Lﬁfbfib\f‘“ﬁr%ﬁ%{ﬁﬁt@“ %ZC. Arabidopsis
Gene Classifier ZAWT, FNENDA X L7 TAZ —DEREAHEE LTI-E2 A, 12
DI T AL —1F " RARFBHNB DD ZENHLNE /2ol ZNHD I T A —X, FRIC, BAaME
B35 T IRAGHEED DAL O N KR HDTRY, 7 A EIZBW T 4:;%%@5%’1, i
BT HZEOERIZOWTO RNV EZDIEN T, ZOIHIZ, K7 ey =/ MNZEBW
T Arabidopsis Gene Classifier ZAFZEICHENL CAIENTE-, F/2. KVATAILLD A
thaliana \ZR\TAREMATIZBWTE A SNAICE > Tn5,

2. R 22— ar - AT LDOBHFEISE
BRAF 7 N—7" Tk, REUEO R EIRE H M AL L Tnd, 22T, lESNIZAZ R —
LT =2 ZHESWTHIBIZ I 1T DiE R DGR EM OBV REA IR 572D D7 ) LU AR
PRal—iar. /XT.A%:%*#%) EMMBELE T, W OBy HRERICE D 2 —
Tar CIEBERBN L TEH7201C, MEFRIBEB L OSEE T VAV X AL DKL T VTR L
e HEE LT I 21— 3 Genome—wide Pathway Modeling System DHff %% - B A HED 7=,
ITAE BRI ORET R 2R EET T eV S TN AR IO BV TR T A EITN A,
FEW) D L5 70 B ME I 15 2 FF O N O & RS2 RN ZE T2 2 81X, 2 O RS O EE E
B AN D /RT A5 —% BARBICRE T HIEN LN L7 E | RIELLDOREER RSN
TWD, RBFFE T, FEHTICE > THELNICRE LD @ADL LI, 5 H 3T HR D/
U AEARDIANTET METHZE, BEIO, BONTZERT —F2HLIET VD RTA—H—
%?:JE{I:E’J?’/I/: R L AW TR+ 2 5152 WD LT, BB LW E DA PEICBEL-
DR AT I0 2% BARIIC S 2 —ar L, TIBA RRRIR D 7 4 — Ry 7R

e — .~
KK Genomewide Pathway Modeling System (KGPMS)
Keioss Auto Mode
h ~Auto Mode  or start it manually using configurations below

faal = .
REQAraCyC_oname txt | [RELATEDREACAraCYC_Ofiname txt - Search patirways
REQAraCyc_Ofisame_100721_v2_044_Data_Normd2_sversged_10_1.txt RELATEDREACREQATacYS difname.txt -
REQAraCYC_ofiname_selected.txt = ect pethweys
REQAracyc_iname_selocted_orphaaremoved ot < DTREQAracyc_Ofisame_100721_v2_044_Data_Normd2_sversged_10_1.txt o
a""’"“""“ Ainama ol PUTRE QtempAracyc_ddname txt
SUBSTRATE SREQAracyC_éname.txt BETREQlempAsacyc_diiaame_selected_orphaaremoved.txt . Remove orphaned Compos...

PATREQ_S_100721_v2_044_Data_Normd2_aversged_10_1.txt

Coavert il the

PROOUCT SREQAracyc_difname txt -m .

EXP100721_v2_044_Data_Normd2_averaged_10_1.txt Remake sl fibe

[==] I SloChastc Sumulaton
SELECTEDSUB100721_v2_044_Data_Norma2_averaged_10_1.tx1 e =
= E= - col. for exp. dats

SELECTEOPRO100721_v2_044_Data_Normd2_sversged_10_1.txt

REACTIONREQAracyc_difname_100721.v2_044_Data_Norma2_averaged 1011 |

REACTIONREQATacyc_difname_selectod_orphanremaoved txt e e
1OUICHeChRE QATSCYC_difname txt_pathcomp.txt Vaie for prodects

»| Valse for exsitng n EXP

MOUICHCARE QAracyc _difname txl_pathreac txt Oetavt value

K10 X hF¥ 2T 4w 7 R@2Ib—rar s 2T AQMRBRKICR T D 22— kL AERDE

ERETDH, LHBICRBUSEZBINT S, 3.3 23— a3 0%21T79H, ZNAHLD3ODBEBEET
DOTOTTIIDIF, T7ANVEZIFETZ LI, BT TEDRLICVATLEME L, A
MOTR, 3, P, B 7, K, Ha, HFOEOT7TOORZ VN7 OB LT 5, )
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B PR HZ LA BRIEL QD i, AZR I ZDORIET — 2L fE~y 7 DT —H X —
A T A SR 2 A DI T A— S —FiE b ETO—EHDET VAELEE BB TTH
TR T A== (X10) , AT AT LTI, NSRBI D85 DAY — M- & A il & 7%
ETDHE, ZibamD7e< A. thaliana \Z 3B\ FAHMRE )G E 2 THBERIZHEL . ZOREI KGR
BV THEFRIBRRIC IV EEY OB E B 2 Tl T 5 515 ThD, SHIT, EHREH BT DK
WL TFIEOOED THLHBET NIV LEEH T HZEIZEY, ERT —XITEHEG T 5L
Fix DT A—H—Z HEIHCHEE TAZENTE D, AV AT ALY, ZLORBSE G Ty
2T KW ThHo> TORBOBIE T AL 2L — a2l L TR T AZ LN ATREE 72 5T,

A2l —al VAT LEANT, Y aAXFTRF DO IIVAEER ST AL (LR
N—T128%) | 96 FEE% ETOMARNIETED Z T AR Z—7 v My Hric K0RIEL BEF L —
TNZED)  FDEACDF AT IV AT LTz, S5I2, fHEEET Ve W CES =R T
— R BT ANMEY OPEELbES ol —ar L, FOXAFT IV AL E RN A28
BT,

AT ATV BIOAL A = BN U SRR O A2 R Ay AT — & E Ry AT
Ko TRNT LI L2 A, TIUVBEA AR &3 DRI O H PEM IR FE SR S LB IR ESAEIL
TWAZEDFEREIL, ZOEBEHOAHIED DT Z KV IAT Z LN TE T, Z2TRESRO
e ZAEICB S 7o E Rl 12 272 S ST Ry N — I Db LB ROSRR BE ARR SR 557
NAYRLEAEEL | EER TSR E DX AF I/ AICBE T 58 0 1y N — 27 24
L= (K11), kI, o EN =% T — 2% AW TR UG D F A F 27 AT T LV ORESE%
AT,

pyruvate 26119 I—ﬁLL-alimme

| L-phenylalanine

4-amij yrate
3516

[®)-3-amino-2-methylpropanoate |

[3-ureidopropionate |-+[3.5.1.6 | beta-alanine

L-glutamate
gamma-semialdehyde

Logh ¥

SPONTPRO-RXN

| D-erythro-imidazole-glycerol-phosphate | |

Dechose |—.|2.7.1.1s |—D|D-n'bose-5-phnsphat:

[5-phosphoribosy 1-pyrophosphate |

sine
[5-methyithioadenosine  |+{32216 | [ S-methylthiorit
> Y AR D-glyceraldehyde-3-phosphate

11 MERIZIBOD Tl b L7 L-Proline & 10 FRD & & 8 L 7 ARG
W o 70 ARETRE S O Fh R
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TSR SR A2 LI, RSO ERBPEM DR EZFHEIRODHIET, 5
B RE T HIEDTEL I 2 — L ar DA R T, (LFERILDY I 2L —ai2id
Gillespie 7 /LU X L% W, fEZRFGAVIRZ AT IV AL L TH-> D, Gillespie 7LV A LTI
REFPED DI FE A B L LTZBEBRY 72 E 5 L LT, 8 4 DALF BRI BOG & W E DR
JE L ORI LT ME R CREZ DT HZ LI AR R L TET /UL TUND,

7 jj;i;—uli{ E\ ?2 [1-0-sinapoyl-beta-D-glucose] [alpha-ketoglutarate]

FoT. mhE 50 S — F 100050 f  oms s 100¢
FAEfo E | *] kel "
B —saa | ] e -
BT2352— | 7] il [
F—,Tmbb =- . [ B E_i. ™
& W E D )1 o Ue—— - B IR e s ———— ] 300
%E@ﬁj\%ﬁ&\ 05 4 k10 0.5 k 100
%}i}ﬁ[}@}iﬁ; 0z __ . . N LS . ' e
,f;%@/(@ﬁg%% o 2 6 12 24 o 2 6 12 24
kL, £

5:/ & A@: % Ej_(: |D-erythrose-4-phosphate) [D-mannose-6-phosphate]
Lf'(_%)j/ﬁﬁ/\"?)l Y ey L 400050 {5 vem comenmt L 200
—s—zE | ] o .
ETNNVESH | ] Tt .
AERL., 526 " il .
N | o S BN e 8
NS AKX —RL T e e e R e L s nsanna s L o
7232l —3g 03 [40 035 M2
V@%%ZPE’@J 0.2 4 k20 0.2 - 0.8
/ﬂ;q /);% };‘H_“ D) *H 0 2 H 12 24 o 2 H 12 24
XY 7R AL & 12 LT L TY A TRE(E LY I 2 b—y a VORER EERT — 4
Kb EB S | &Rk Bl R (), GER OB A | & LI, JER o3
Bk | BT E R L ERT—S

WEEY O R E
TALEI LT, RAZED R/ N2 Db DA RINT D, SHIZEINSI-ET VDA R Z4IZE -
THLOET AEARK L, BRE IR 2V L T NV TY R L% W TRT A= 2 — D fgii
b&ATHoTo, BB DNTA—F—CL D32 —a DR R EERT — 2O a1 T -7,
AS>DOREEMIZ BT D EEHE BAH S LT 21077, 2O, BT LIV R ALIZLSD
BEALIEIC LD R TA—H— BRI A N v R T 47 s 02— a2, IEFIE W
FEEECHBRT — 2 ZAONDIGHEY OB E S 2 BB 52N TETe, 22T, BUE, ARET
RO L ORERE LD TS, K32l —a Y AT AT, PC LUV T3 TRl BETH 5,
ZDIDNZL T, B BT A KIS HTIZLVE LD RYNRIE T —# &) oL —a
IZRVE BRI T BT D FIEGR A ML T HE LI, FEBEOEN B IR T 512> T
W2,

R LE T X COVAT L BETABRTLTETHY, A7 0y o/ NCRIFE L7 KRR
HRT— Lo TR ab—al RN T, M E B ARFEER T — X2 OV ThH G ATRETHY
LD AR RO — DFFEDOF IR RN TEIZEEZ TND,
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4.3 AFF=UBEERIEOBEAZYRaIZ A (ALHFE RS B2 L—7)

(1) AFFEIEhE A M OVl R

AR N—T"TlE, FW O A F A = YR EEHIEERE 2 5 A BB FE T 5 72O > D Ji 1)
MO LA ED T, —DlF, AT A= AGE LOMHNCE 53 2B R B OB
TS DOFEM R IT Co Do A T A =V AEGROBBEM AT 5 A4 TF A=y -2
H—BL STTFT /I AFF =" (AdoMet) DIEHNZEEI D AdoMet T HILARF T T —F D
HEIL, WINLERRER CRDO 7 4 — Ry ZHlilEZ1F, LrbHETF RBEE
ERRR LIV ARY —2&flilldT o 0 a=—7 I L0l s g, FiE~7F R
LDV AR Y —AHEE, BEEEMEERTL INETEDODO TOEDOEBLE T TLIHRE S
NTELT, YO AT F = RERIE O - 72 5 B CTEH < 2 DOBEEBIE T, D
KO Ebd THIS 7B BRI EREEIC LV B L CHIE S D Z &k, DA T 4=
VIRERHEE O R RFFETH L B X OND, LEB-> T, 202 50RO HEL
HIEERE A S ST 5 Z L1k, WO A F 4= R ERE 2 #1925 9 2 TIEFIC
HETbhLHEEZOLND,

H O —ODOHFMOHIEEL LT, AT = REOENTER L AEHRELOFENZ B 5 7>
2T 5720, Zue— VAT 21T o7, ZDHIC, AT A= 2 lRIcE
FET 5 mtol, mto2, mto3 ZZ5ME (X 13) I[ZBT DL EE L ONEE - RBILE %2 X ¥
Aue—2fEHr, FT7 A7 U7 N —NENTIC X O MEFERITIENT UTe, mto 2 BpRZ2 F - fiR
BT CITEF RIS A T A = RPN L72REE CORBIEE 2 fRHT L7223, — . BSTIZ X
HRE Y AT DR AT O T2 DFEBR E LT, —HHICA T4 = REDOEE) 27584
D EBRDOMESLEAT -T2, ZIUD ORI VTSN 7 L —7 & KR TIT - 72,

AWFFE T, RFRO K 9 7B AR T HBLHEESAE ORI 3 L OV o — L 2 (RET AT &
e LT, LFDO 4 >OHEBIZHOWTHIZEZ D=, (1) A T A= EERICE ST 5 FE5R
AR T DO BHIEERE DT, (2) A TF A4 = AN B 59 S B R E R 1 DO 3 B R o
fiEfT, (3) mto ZBHIMEEH WA X R —AEFTB IO N T A7 U7 h— AT, (4) A
FA =V REOEBEFHET LFEBRROMN. THDH, ZiHDHEE OGOV TLLIFIZ
LY

Asp

TRINGF U 4-\) B

v .
Lys FRINSEUE 4437 ILTER 13. Yo X+ R
v FlcBF s AF A=
Thr «—3¢— oO-hxkELYY LRV T ILVOEARK
v Moz cys SREFA=L - B—t R FOOBITADT
{ \ _. (cesn 4= RSy 7 il % R
e SRSTFA=Y +, BB, ARET
o i A & AT L T2
REVATAL

T 4= RSy 7 O &
Met oY, RO XHIE,
mto3 * £ mto EBRFRIZEB VT
S-TT/YIAFAZY (AdoMet) ﬁﬁ%éufwéﬁﬁ
AdoMet FHILARFLS—E I D DUNET 4 — R

(AdoMetDC1) Ny 7 il A R T,

BREEEIE S-7T /L AFF =2 (dsAdoMet)
Arg ——>

TW=FY —> [jhl/’/“/ L—> ARJEDY ARJLEY
RYFIY
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. AFH =V EERRICEE S92 B3R s 1 0O 5 Bl il (RS D fiF T

VARFF =y - B —PEa— Nt D 6SIEETFORBIT, A F A= DREEY
ToH5H AdoMet [ZIHZE LT, mRNA Z3f DELRE CHAIZHIBI =D (X 13), ZOHIfHERE & L
T, CGSTmRNA 3EHER S AU D BRIZ, AdoMet (2 L THIAER U <7 F RO FFE DK (MTO1
fEE) PEHFERRLIZU A Y —AEH L CTHRMEZEILSE, ZoFRMET LA
N3G &4 L 72> TmRNA OGRENFEIND Z ERHLIZENTWS (K 14),

AW TIL, CGS1 BT D =—7 IR BUHIENE 2 S ST 3 5 72912, AdoMet (T
JGELTEDLX D72 A B = AL TMIOL FEIEATIRT LA &5 &L 23 O DU THET
EAToTc, 9. INERIIERK X 0 i L7 B NEER R 2 W, BERT LA b
2 BRI MTOL fEIR AN Y AR Y — LD O v CGIAERY X7 F REN U R Y —Lh 5
HABRZHE S EEE) NICHETDHNE I NERTZ, T0RDIZ, KU XTF REFOv
AT A VEREPEMT AR = F L) a—L<w LA I F(PEGMAL) & W 5 LA & H
Uy PEG-MAL X3 AT A L L SO L C PEGALT 223, FTAER Y XT7F REHF DO AT
4y%%ﬁ9ﬁywA®ﬁth*wm TIEET D YA ITI, PEG-MAL 283 AT A B HLC
Pal LIC< < 2 D 72 DITPEGALIS D=3 L <K T3 %, sBRAE NFIERR I I\ T 0651
mRNA Z FHER S 5 BRI AddoMet (2L > TRIER T LA & Z L728& 121, BIfR7 VA R &
FH WA & el LT MTOL FEIRN D o 2T A KL D PEG (L DN RSB IR T L 7=,
ZOZENS, FERT VA AR LY AR Y — AT MOl SE I B b o RIVNIIFEAE
THIENRBRENTZ, ZDOZ ENnG, NT0L fEITAEFZHR LV AR Y =200 b
FVIZER L CTEIERT LA R &SI &R 2T B2 6D, £7-, MT01 fEIRITEE Ok 4 7238
RIZS AT A VA EA L, AdoMet |25 - TEIER 7 L A M &5 L 7= B PEG-MAL 12 &
% PEG AL DD ZALZTRI-L 2 A, MOl FEIRE S E TR LU AR Y —L20H 0 v
FUNVINIAFIET D AR U AT F R OREEN, MmmTTTTi#ﬁfT&m&T%k
THZEERNE LT, ZORENDS, CCSIMRNA ICBWTEIRR 7 L A M3 Z DB8IC,
AR RXFF RO MTO1 fElE A AdoMet [ZINE1 THJ.D ~ R IVNTINHE LT HEE % &

(A)! CGS1 mRNA! (B)!AdoMetDC1 mRNA
MTO1781 UORF1! UORF2! 3+ ORF!
[e: f i \. T —1 AAAAAAAA a T 1 f —1AAAAAAAA
AdoMet g RU7I2 @ ¥
R} N
[®: I T —1AAAAAAAA I —1AAAAAAAA
MTO 1451k 7 BRERTLR@ 7 BRERETLAMN
\ 4 \ 4

mRNA 7€ FTEORFDOERR NI

SIS AI S f F—1 AAAAAAAA
4

Bl14. FESRTT RWNT B C6SI & AdoMetDC] DHE 7% HIFEFERS.

(A) CGS1 > mRNA 53 fRHIEEERE, AR U~ F RELD MTO1 FEI DO# & 12 & - T AdoMet 1T
LCEIREEMNEFRCTEIEL, TOFRMBET LA M LB L T mRNA N5, B)
AdoMetDC1 DFAFRAIEIFERE, uORF2 |22 — RENDHEXTF KOBXIZL > THRI 7 I I
L TUuORF2 O RUOTURY —LMEH L FEH LY AR Y — AL L s THDO U R Y — 4
DEFE ORF ~OEIENHT S5 T2 DICERR I & b,

URY—AOH N RIVOWNBED RKES1E rRNA 12 L > TR SN TWA S, —EiZ Y
R =L H NI EIZ L > THER SN TS (X 15), LETOF 2 OFFFRIZED ., £D LD
RURY— A&/A& IO—>ThH5D LIT OO N RGN R R 2 FFOE KT
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I%. AdoMet (ZI3E L7z CGST mRNA Z3fRDNFEPMME T T 5 Z LRSS NTc, T rpll7 285
KR B3R BRAE NEIER R 238 L (Murota et al., 2011). AdoMet |[ZJSZE LR T L 2 MZ
K92 rpll17 BB UT- 8 2 A, rpll7BHIT 3 - T C6SImRNA I BT HFIR T
LA RMDOHRMETT 22 EIRBRENZ, ZOfER L ko> PEG-MAL % V7= AT s 5
Mo, WOEIRETNEEZTND, C6SI mRNA 2SFHER S0 25 BRIZHIPIZ AdoMet 23
VWVEREECEET D L. FiERY XTF R0 MT01 f8IEN Y R Y — A0 A k2 xLNT
AdoMet [ZIE L CTHEEZS(LZRZ L, HA b xVNBEL M EERTSZ LIk > TUR
V—LEELESED (X 15),

CGS1 a1 ORBIHENCE 5T DR 1% S BIZREET D 72012, C6S1 i\in+1- DT B
WCRBZROERKEZHEE L7, ZOERIZONT, BRFH~v Y B T 52Tz 2 A,
FAPRAKRTRICMNESIT b, Sz, WY —7 o — Tz X 0 Z BN O[H
ExEITHTE A, BEFHN~y B ZICL 0 RESNIZHEBENICEROERN RN S
Nz, BUE, FmERBRICE Y, 20605 b0 EOERN C6S1 EIn1 DI BT HEIZ 52
HhH 2 D EHRRITND,

A

CGS71mRNA 1 5. C6SI mRNA [Z8IF B ER T
o\ AAAAA LA MEREDE TV, (A) MTO1 §8
MTO1 $Eist MTO1 %Ak AR LUICEROBRT LA b
NHFEINTWRVIREED Y R Y

— LD, L4, LIT XV R Y —

55 Y R FE LOW A bRV NEED — i & i

WOk v R BT VR—nH R E, (B)
AdoMet IZ X > THIRR 7 L 2 k3%

l + AdoMet X NREED U AR Y — AR

X, AdoMet |ZIE L CHAR Y T

(®) N\ FRIEETL b F REED MTOT FEI ARG L 7- M
PP - AAAAA ZEY . A RV NEE & FREAR

AT ik THRT LA
XTI EEZIDLND,

2. AT A= ARENCBI 5 2 BB R O R BLHIEBEAE O fEAT

A RFRXFD AdoMetDC] i&fnT-1%. AdoMet % fifRE( 9% AdoMet /LR F L T —
TAa— T2 (¥ 13), AdoMet DBLRFLEISITIARY 7 I AGHROEEFETH Y |

AdoMetDC] DFBUIRV T I NSE LTZAD T 4 — KXy JHlHEZZ 5 Z ERHmb
TW5, F£72. AdoMetDCl @ 5'FEFNFRFEIICIE 2 D Lt ORF(UORF)AERTAIICER D &
STHIEL, TD O B FiHlD uORF2 (22— KX H AT TF RN AdoMetDC] DFERFR
ENCBE ST A 2 e RHESN TS (K 14), LArL, WO uORF 2848 U 7 2 1T
B U7z AdoMetDCI DIEFHNZRE 53 2 MMIARHTH > 72, AHFFEIL. uORF2 DA TR Y
T X UNTINE LT AdoMetDCT DFEBIHIHAZITO Z N TEHZEEHALMNI LT, £,

AERENFIER R 2 WM L 0 R Y 7 2 BEN SO T uORF2 Z 8RR &85 &

UORF2 |22 — RENDL|EDT X VBEEE G _XTFUN—tRNA BERETHZ 2R LTz,
Z DT F U —tRNA DOEFEIT uORF2 DT F REFNCHEAFE L TR Z 5 Z & 75, uORF2
W= RENLZXTF RRRV T I UNUSE LT T N L tRNA Oflfi 2 fET 5, 372
DOHRREHEBRBEICB W TR T LA R REZTZ R I, LEOREENS .
FAPNIZAR Y 7 2 U DE W E TIEET 5 & X2 AdoMetDCI @ uORF2 23FHER &5 & | uORF2
I — RENDIFERTF FOME 2L > T uORF2 Ol R TU R Y —LDMERL .

EWLEYVRY—AICEoTHDO YR Y —LADFEE ORF ~DOFERL T 5N AT DI
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AdoMetDCI DOFHRZIINH X35 & & %2 5115 (Uchiyama—Kadokura et al. will be submitted
soon)

HFERTTF RICLDWRT VA S3BAGT 2 BE BN A F A4 = AEEk & G
DL BIETFITBW TR Do Tolcd, Mo B3 2 UHHR I Cf) < B R BT D 720
W2 AR ORI L0 BB HIH S D BB FDMFET D AREERE 2 b, D XD
RBIETFEFEET 5 —20HEE LT, BEAEICEASG T 2HERXTF REa— 15
UORF (FHEALEVIZERAE S T2 7 R RS Z R DL A RN B 2 HiD T2, A EEY
I CIRAF S L2 T X/ BRI % F5-5 uORF OMEFEINZRIRR 236 Zip o7z, ZORER. W%
YR CTREINTZT 2 BECY 2 FF> uORF 2587212 18 AR E I 7=23, F DI H
WCBET 5 EE 2 BN DIEE O uORF [ X RWE S 725> 7= (Takahashi et al., 2012),

3. mtoBEBRMEH WA Ao —LEFTB IR TF A7 Y T b — LT

mtol, mtol, mto3 EERAAKZFAWTHEHM I N —T LEFTAZ R —LfTBLIONNT
A7 VT b= T EAT o T, A X R — ARET ORGSR, B L — 7 ORICELER LT,

F7-. rpll7 BEERICOWTH, BN —7 L HETA X R — AT B LN T R
VT NI B AT o T2, rpll7 EEREETIE, 6S1 B FUIMT B BAETF Rzt
FI SN DB FORANEELEZ T CODAREENRDH D . B8N A S #EEn oL
AR RHHNC G T 2B AESTF RICK VS TOW D afEERE 2 5D,

F 72, mto BEBRIRIZEB T DM D R EAZNED T I BEOAGHZENZ DOV TIHARD 7201, B 72
KRBT D mtol, 2, SEBMROER T /W EZ EdkIK 7 0~ T 7 0 —%& VT
LTe ZDFER, T ANRTGE RIS DN OND T FRIZOWNWTH B AR LR TE R &
DIEBINIDIIZN, F DI EA[ T/ EOEI I > TR A8 5T,
mto BBRARE TAERKOM DO AT A= BOELREI > TRDT 5720, AT A=V &
DT I EBEOEMITFHEENR S 5 Z LR ST,

4. AFF =V REOIE 2 5583 25 EERR O

W) e ALF =B B2 B0 AFF =0 EOIADFIEMATHLT ANNTGX U 4—F3
TIVTERDAEBRRNT 4 —R 07 HESINDTZD N DO AT A= PR E MK A2 8035
BNTNWD, A XF AT HNAIY  EALF = Tk 2 IR ETIRINL, AF A = B
IR TS0 L7 RO RFTEIT o T2, IRE LTSI - TomrA X X A1V A% JLER
L. RIS AT DT ZATHT= 0O DAGHEEW 73T (BRAF 77 v—77) (O DR B O FR L -
VT B ToT,

E7z. CGSI WA T OFEBE —FIIHIHH D NIFFET 2RI T D010, AT HARR
{EAEWTHDLT X AZ ALK CGS1 BIG DV — P ALy 7 B I ORISR Bl 47558 v]
BRI LAY 2=y 7o m A X AT H LV ENAEH U, BRI BLE5 5k T, FIRRERE CA
DT 4 =R\ 7l a2 T DT LARET DT, mtol ZZFRD CGS1EART-D cDNA Z iz,
mtol ZERIRIZETSD CGSI mRNA OZFEENIFARRD 2~4 (£ THoT-DITK L, AWFIET
VEH U728 R BGE SR Tl T S A2 U RIN24FF 12 10~20 fEDORBAFHENBLEIN
77

(2) WFFERR DA RIRFS DRI

ARBFFETIE, A F A=A SN G- % 2 S OBER S O JEBLHI A 2 I m
LT, HIENTF RICEDBIRT LA P0G 5 Z L & RW7E L, R ZERMpR R
FFENTT 2 BRBCS 2855 uORF 13, REPERAFITIZ RV IZS o123, ol
BFIZEEE RANWEZEhTe, 2O END, ABTETHL NS L7z 3e Sl &
ORI L 0 B S N B BE TR, IS b2 < AFET B THENE X B 5,

E7o, mto BRI A X R B — MENT T, MO T 3 BRSO FRGRRE~D RN
HOI, ATFA=REOLEI L DL BE SN, 4%, BRI ATF A=
REOEE ZFHETDREMND Z L0 BB FELOBEF L OfEHT 2 rIREIC /0 5 &
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MR EIN D, BT, C6SI OIBFIFEBLFEEME TIX mto BRI LV 1 C6ST mRNA 233 L < BN
LTCWeZ ehh, KOVRELATFA=ZVIREZLEHIELZENAMRETHDH EE X B,
FORERMRBREOEBEZMT CE DI D EHREEIND, 2. ZOWHBHOIEH
\CHW2 C6ST OBPIFE B EIEIT, BENICMED H MM HT itk T, &
EMDOAF A= GREBMESEDLIZTHLREOTHLEEZLND,

4.4 W OT BN T T AR —2— D5t (R KF: BRI V—7)

(DBFZE SR N AR B OVl

WRIZN—TTIET U BORBHNCEE BB ZINT AR —2— O a7, fi) D
T IR O RGO T IR, AR A5 48 U= 7 BB OMF 5 AR
\ZBA D DEER OWFETIZ T TIX AR+ Th b, ZHIIBAEY THOREMIZ I\ TS %
B> TND, TN A VT 2 Z B O T 2 /B CHHEE ol | FLRk-CH IR T ot
DI HERE I THOITEY, MO EIF LTS OBAII AR I R ThD, MG+ _RELE
ELTH, TIUBRIETICRESILT, WEOMRBOMBER e E k2 7 W E 0N 7/ Rz b
STUWND, HEIIZIE 1000 ZH X DHIT L AR —H =BG T PIFEL TEY, ZOHH0N 20O
TUBBRENCEERBECE S L TWAbDEE X HD,

AWFZETIL, 2025 AT Thivbn D7 L —7 NEIEL CWE) T F o b AR —H
—ICERES TR EED T, VT T I3 DO MIEITLHE THY HEINZIITHT I/ FEG AR
(AR H R R TUE SR OTETEIC AR AT K72 & 8 CTh D, FT, ~ ARMEY ORRLC BT D2 FE [
Ex)=ha T —EOIEHIZH AR R K48 THY | fi) O TR ZE R NSO T BRA AR
D THBEREEZRIZLTWD, VT T Ok a I N7 AR — 2 — IS TIEmbi T
W, BEAEMICB W TUIZOERIIARH ThH oz, RAIIZHOMIET Vv —7"Tix, v aAxX)
A ;NI > TEBEAY THIO TOEY T T U v AR —2—Z% R EL TV,

AR, FIZ 4 DOHBIZOWTHIEE DT, (1) AZFRaI 7 A z@ U7t
T TR UAR—Z—NOTL OZEFRHNCBITDEEIOMAT, (2) v uaAXF A FIZBITHET
T UMHEIZ BT DIFINDO T AR —Z — DR EINDIRNT (3) ¥/ HDEIV T T U T AR —4
—DFRNT (4) T aAXFT AT OFY T T AR DISE NI 2 m 928 SRR O BB LRI T D,
INHOZINENOIE B OFEMIZOWTIE, BLNIZIAEREE 23, 2RELTE, MWk 1T5EY
T TR D B RGEADNCLENLDO T BRREIC R T AR E 2R T IENTEIZEB X T
Wh, FD—FT, BHNTEZE DT O T BRI ORI fENT &7 b, BEEICE
BRI DZLZ R HIELL TV, A7 0V =7 N TSI D T RIFE D B 8% D 72+ 572012
WHRKPET V— 13RO 2 FENTEEAEW I E 25T, FEEAIIZIZA CREST AfF%E 3 4 B
FOARKINTHZEIZZE LT 2 b HY | Rl EL2 LD TODHRER (2012 4F 9 A) Tk, ©f
Z2RFEH DIFFH T I —T DD TOBRHOE T AT E AT DICIEE > TRV, 5%
DOIFZE TV L THLHRBTEDIDICLIZNEE 2 TS,

1. ARV A Z B U B 7 T U R AR —2—MOT1 DB FREHN I T DB DT

BEIZIRIEL QW eomA XA FDOFY T T b AR —42—MOT1 OT7 I/ BRARHHI&IE T 5
AL T DO, ZOEIRT-IZH0 - DNA 3F ASHUBERE DN e oL TVD S A XF X F D
mot 1-1E Bt T, T/ WBa XU &3 DR PEY MR B PEM N N F T B A M R iR
Wridz, motl1-1 28 BpREBFARIRE BT SR LTV T T RZ KM THES L Y ORHEE Y
VT AFRa— NN 8T AT T N DN AT o T,

ZORER, BVT T URZIEG TR, BAEREDOT BRI T UIE REELTE T, s
GREW DRI B W TH A BN ITAE ClX )~ T, TV T T U hTAR—2— KRRk E
B ERURRICOWTOT —H 2l S Tl 354, TAUIEBHEREWIT DI oT2, L
MU, BT T U T AR —H—D RIBERRET) T TV RZICESLTESAIT, BERE N
DRONTZ, TIBRICHOWTIR, BHERZAREIBIZ LB Z — R RS ., B55PEY D fRAT
IZBWTHEIREL UIER R ZICBIT DG ERIZRURS RbT, —J7C, Mg TR
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VT CEL DI B wran SR (Adg77760) % |NR2 (aug37130) % NiR (A2g15620)  *
IﬁJ c: ‘/Z\ Z/E\ k j‘ E) E# 7(_\3::“ ‘/C\‘ % - meotl-1+NMo ?:sz:
HIN, BT TFURZICE — 1. E’
LB TIE, il W o100 5000
5 ST A B R DS g

PEY) D E R D305 1R

o TN TS (mmol-kgFW-1) Sulfate Nitrate Phosphate
TEEY A T DR B LAY . WT 21.4x0.7 T2 10002
NG - =Y (N motl-1 19.5+ 0.5 788+ 1.8 9902
NHSNTWAN, T e WT 198+ 06 78.1 %19 11.0 0.3
TURZIZELLIZEDT motl-1 | 15.2 % 0.4* 108 + 3* 112+ 0.3

— A2 n%ﬂ Ly

TA{%%T{E“‘“H&?% T BREMOTIO E RHE ALV EUTFY RZ (LB ERAH
FRUREE IR 1.3 512 pagmmo mmm@sam ko Bl 7 =4 58

15171 Ik oo BF2E A ) (WT) &% Btk (mot1-1)% B & PFE T T5 U R Z R MT

&:6 ]“,73 %jmu(%ga“?/ B 7 IO 7L A RN AR RN D . 8. U Bk s ML

o ZOHIMITLELLIE T satRECHNBETEENRIEERROT 7 R Z CHE

W TS T i Ca BB FEESN CLoj. NRIONRE R TLEEN 2o e, BIHERO 7

YA N4 L Y i ~ | §\ "J\ ﬁ.' { g nx I_—a

WXL TC L SR I N7\ D2 Th o T, il OISR TEE R O R IRFHE THONAMY
A D B R PR LT ) A D BRI R B2 5TV Vo, § b b7 7oL
DFEETHHEEZ HIND, T2, BT T AR N7 AR —2 — DR B8 D 1= N7 -
B RIFL TWDAZEDIRENTZ (Ide et al 2010),

2. YOARXFT AFICBITDEV T T Uik B I AIENDMD ST AR — 2 — DB D ST

T aAXFAFIZiE MOTL O FEREAG FAMFIEL TD, kb MOTL (IZl72 v T AR —4 —1%
MOT2 &4 ST 7eb D THDHDY, ZOBAR 1 IR CHRELEETH MOT1 T~ THRSD THHVEPEL
RS2, L LRBELL TBY, fiH)h0&E ZH - Tinasbo L Bbhiz,

MOT2 N aAXF A HIZBWTEIT T kel TD00, Ho TSR, BITHEIT
T UGED E DEEFEE AL S TNDDINIOWNT, BRI E Wi a1 172,

MOT2 BAR TIZHN B 1 DA S AL Bk L By AR R 2 B D) 7 7 R E 2 b S
B TAEBOENERLIZN, BT 7TV MRWRE THE B CRERAEFTMHNIT RO~
SO EE LT O T T R E 2 i B AR T CIIE L7282 A, BpAETRIRRIZ L~
TIRTOFRITFUEEN L, # B COE) T 58 EE 0N D2 b7z, MOT2
T B A~DEY T T gk | B e I A ZE RO 572, (Fujita et al will be
submitted soon)

F72, MOT1, MOT2 LASOREY)

Al -
Dl agapeyrsy . SULTRI;2 —  SULTR3;S
k2B 5 LTS AT REME A . | wT +M0
Y T A TS 0 300 WT +Mo 700 .
a9 5 B CTHERN 7 > AR s B or1-1-+Mo 600'. motI-1+Mo
— B3 H LT RN AT o7 g 250 BTt B wr Mo *
MOTL %0 MOT2 IAFREERT > A B 20 Bl mort-t Mo 5007 Il mor1-1-Mo
—H—EHHREDOHEERS i
0, Fo, BV T TRV T T | saar
Tk Mo0,> | Bt I A& S0,% & 2007
LTI SN AT Em b, ALY 50" . I Loof
IZHEITERY, g7 AR — = - - - 0
B —NEYTF o rlET AH] EVTFURZERBISY R —2—ORR )
B A LT, A O TE BT beh. sutei a3
AFNNIIRR N T o AR — 5 — REFANBEEINL, 0I5, sulrl 2 EY T 7V BRCESLTLS

N 12 [HEISILTOBD ., Fh D EDHROHRTHLSMA AT,
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DAL T IZH K DNA DA S IV RS L= BARIZ DWW T R OE) 7 T IR FEICRTT5
WA TR ZA FENT AR —H—D—> Sultrl;2 NKBLIZE BT EROEY
TTUREPK T L TCODIENRHLINI ol SHIZTHRTHDE, Sultrl;2 BARBPLIZZE R
T 7o O HENLOWIIZE B2 EE 2R OMOTL B R T ORBANE E-TNDHIEN
IS Ip ol ZHOZ R, Sultrl;2 BAEVT T OlEEbH-TRY, TNAKETHZE
THEWIXE) 7 7 RZEEUTMOT1 OFBLE &8O DH [ REMENE 2 DALT-, B H O LR GHE
V7T RZ T Sultrl;: 2 DRBNEEDLIELDN-TEY, MOTL & Sultrl; 2 (XA NI 72
SRV T UL A HIE L CWODATHEME NS 2 Hi7z (Fujita et al in preparation)

3. IXYAT Y DEY T F U T AR—Z — DR

WMOEVT T T BOREE 25 ETIIRAICBIT 2 BHZETENEETHD, v AR
FEMNZ B W CIARKIE N ZE T DR R & [EE LT, MWIE 45, 20720 fiks4 891
ER=basrF—BTHY, =ha s =B OIEERBUITE T T U BMETHD, RRIE T~ A
B ORIIRYL U= FrE O TETEL N7 T aA R LM EN S REEZ A L2720, 22D
EREEIMTONDIET 72D, WM N TERE EEITH72DI121F, =ha s F—E Ry gl
THEVT T Ul E I LTS T 52810705, IRBLO T ORI T A RIIARKLO F.O R

%L*’CED . /{7?“34F‘ﬁ§ii"§i)) $T51 R. communis Fnanis
Eﬁ%:ﬁ”ﬁﬁjy%%ﬁ%‘ﬂ‘ézk EEF44714.1 (A(‘39421.1
Ee=y A AN

i’?ﬂfﬂ‘olﬂi 4 O@:E‘Uf?‘/ P albaxt ’ R. communis V. vinifera
}\3:/]7}3%&\_4 &:1:5 ﬁ‘l\é%%o lABB59584A1 EEF45943.1 CA046017.1

P. trichocarpa

BIEFMFIET D ZILHD 4 O xp_o023095821
®3§{£{%%i¢%L:RNA1 %%fﬁl P. trichocarpa
FATY ARSI A LT IR A XP_002308631.1
BASL ., ZNDITHRRLE 2 e & sT52

Z.mays
ACGA40662.1

0. sativa
EAY75163.1

P. patens

SRR XP_001755859.1
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