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(57) Abstract: The present invention makes it possible to produce, from a plant, an exudate that includes a high concentration of
sugar. A nucleic acid that codes the AtSSWEETS protein or a nucleic acid homologous to said nucleic acid is introduced, and/or the
expression of proteins that are coded by said nucleic acid or said homologous nucleic acid is increased.
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R # =
FBADEFR :

MEGREY. HEGRRENERWEEZEBHYORERE

[0001]

[0002]

[0003]

[0004]

53 iba g

AEBIE, FAEDEBGFABATEZIE TBNBEAEE L LESGHR
YR LS E G REN s BV EESE S HOEE S EICET 5,
BRI

WA FRERNA TS AF Yy VORENEEICIE. REBORMEOR
EHNHBIEEND, RERRNAFRERRFER. Y RO FENBETI2HTH
5, YhDFEIYBZRY B TICIE. —MRIC. FMEDIFERFHAICT MY F
EAERL. BRI, £ BE BREVSLLENMNREERD, i
. INER O TR, FRREOLODMhER, BXT. BREFIPH
REIOHAEOEBEENMNEERD, TOLIIT, MK HhUFEEW
DB EAVWEEREOREICIE, HETEOIX MPFHEBEIZA &V
ZRBRIAANEELTWE,

RETXE 11T, REECTeRBEARICEAL BN EER L THER
BEGTICLYI—RINBZEBY /N VEZONT 2 HEIHERINATYL
%, FFXE 1 ICHERINAEAETIE. EREGFERIRATEICEALLIE
D SBEM AR L. EERINZBHEHYHNSEESY VRV EAELIINT 5,
REFSCAR 1 ICBWTBEME LTE. BREOBEMRCEDOHKMER (hydat
hode) ZN L7cBHME L TEAD SHBHE L TWSIRMK (guttation) AR
IThTWwa,

—H. FFEFXER 2 ROUFEREFSCRR 1 121, >0 4 X F X F (Arabidopsis th
aliana) 4 & (Oryza sativa) IZDWT, EMERNOEEEICES TS LS
VAR=H—H VNN TENETINT WS, aF30Hk 2 RUIEREFSER 11
FARINE NS VAR—S =5 /7B, GLUIEY » /R B XIZSWEETH /1
JEELTHLONTWS, FFEFH 2 ROFEREF X 1 ICBERT B SV R
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[0005]

[0006]

[0007]

[0008]

[0009]

K= =92 N VE%T-RTIRBEEDICEATEET, RICNHT S
EEEENMLET2EH 5,

Floo FEFEEFFXER2 I, MRENDF NSV AR—4 —% ATHIC/NE
& (endoplasmic reticulum; ER) ICREI . ERTONGF SV RAR—4
—EHZTZAET DI ETHRENS Y AR—49 —DBBEDHERE% L TW5,
BTN OA—ZA RSV RR—4—G6LUTs, SGLTsICDW T, ERICHTE X &FRET
(Forster resonance energy transferZ /=ldfluorescence resonance energ
y transfer) JZFHFAWVWTENSDHE DL EDOHBEAEH L TW5S,
FoiTHAT TR
e EFSCER
BFEEXEk!l /%2002 —-5017558R%H
BIFER2 5% 2012-52584 581
FEFRF T CE
FESFEFSCRRT - Nature (2010) 468, 527-534
FERFEFSCR2 : FASEB J. (2010) 24, 2849-2858
FEEADBE
FRASFERL LD &I BRE

BLEDESIC, HEMERVWTHREZEET 2ICIETR FDERAFEICKE
REEELTHZH, BYEROBEMICHEEZSRETZEELIENTE
hiE, BEMEHENT S & TLEROBEZMHRTE D, FErxXm 1 ICIFE
BYVINOBEEBEMHLEINT B2 ENFERINDI B OD. BEYHILHE
ZOIRY 2RMERTT 56 DTG, FFEFXER 2 RUFEREFXXER 1121
. FEENEICES T ASMEETEZEN TSN NSV RAR—F -9 VRV ERVE
Noz1— RIEIRBARTIINDBEOD, Tho hSVRAR—F—H N
VBEYENSZI—RII2RBEBEMICE T IEZEEOBRERTY S
DT,

ZIT. AFERIZ, ERUAEEBICES SREOEZSUCBHEYEZESE
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[0010]

[0011]

T D MEEGIMEY R O L EERIBY 2 B W RBOREFEERHT ST
EEENET D,

FRREERT BIODFE

ER U2 BR%EZENRT 2 7-DICAFKIRAE SHOGHERE LR, BYER
OREMEICAES T IMED NSV AR—F =4V E% 01— NI 2RE%
BAL., LUEHBOFEREZMIE L HWESRBEYICSVWTIE. BEYOES
ENFEBICBVWCEERVWEL, ARBETHT SICES T,

(1) AtSWEET8% v /XU E% 11— N T 2 MEX I LK OERKEEZE
ATHEIRG/ RIS EERE T EZEERBICLIY I—-RINBE5 /N 0ED
FIR A 5L L Ao R E SRiE ) X I3 2 B B B A

(2) _LECAtSWEET84 v /XVE% 11— KT 2&EIE. LLTD (a) ~ (c
) WINADS VNI EEZI-—RTHIRBTHDIEa2HHETS (1) &
B DT B SR AE Y I3 T B B MR A,

(a) EBINES 207 I /BEINHNORDSYVINIE

(b) BBAEFES20DF7I/BEIICHLTIORULEOR—4H%E2ET 2573
JBEINLRY., BEEICEAEI LNV AR —FhEHFTEH N
75|

(c) EHINES 1 DEEEINLRDZRY XILAF ROLEBXIE—EBICH
LTRAMI YT LY NREHETNATIVIAXTEBRY XV LAFRICE
YI—RINB7I/BENISLY., BEXICESTENSIVAR—4—
SEEAEBT DYV VE

(3) LEHEE#EIE. UTD (a) ~ (c) WInhbnsd v/ V8D
— R 2R THDEERHHETD (1) BROBEEGRBEY I EER
HABYHERE,

(a) BBIBESSEXIFTDT7 I /BBEINIOMRDZIVINVE

(b) BBIBESEXIZTOT I /BEIICHLTIORUEOR—HEET
57X /BEIINLRY., BEEICESTE NI VARSI —EMEEFT S
AR
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(c) BHES40~43VWTIhHDEBERINLMREZRYXILAF KD
PEIE—EBICTHLTRAIMNY VY MNREBFTNATYH A XITEBRY
XOLAFRICKYI—RINBZT7TI/BEINNSRY., BEEICEASTS
NSVAR—S—EMERBTEIVINIE

(4) LERMEEKEEIE. LTOD (a) XiE (b)) OS2/ &%EI—RT
DHBTHD I EERHHETD (1) BEROHEEIIBY XIS E e REY
il

(a) BBHBES 3. 4, 6. S8RUVIWVWTIHIDT I /EBEEIINSARZY
AN |

(b) BHES3. 4. 6. SRUIWVWTIHIDT I /BEIIIHLTO
%LU EDOR—MEET 27 I /BRI, LAY, EEMEICES5ITZIMNI VR
R—4—FMEETEIVIRIE

(5) LEHEEMEIE. UTD (a) ~ (c) WInhbnd v/ E%ED
— R 2R THDEERHHETD (1) BROBEEGRBEY I EER
B IHARS.

(a) BBIES2HDO7 I /BEIIIHLTI IR ULO—BEEZET S
7 X /BRI SRY., BEEICEAE TSNS VAR —EEEETEY
VINDE

(b) BBHES2RHDOT7 I /BEIICHIFTEINRIENS2 1 3IFEHDT7 I
JEEEAICH LTI 5% ULEO—REEZETZ7I/BEI%Z. REERX
AV ERCBEEE LTEAR BREICEBSEID2MN VAR —EHEEFT
X ZAVA -

(c) BBAIBS2HDOT7 I /BEIICHITZ33~213FBBDOT7I /B
BEHICH LT3 7% ULEO—HEEZET 27 I /BES %2, HEMEDEWE
BRUERER N A VERSBEHE LTEH. BEXICAS5TS N5V AR
— 5 —EMEBTBIVINIE

(6) LEHEEMEIE. UTD (a) ~ (c) WInhosd v/ E%ED
— R 2R THDEERHHETD (1) BROBEEGRBEY I EER
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HABYHERE,

(a) BBIESSRHDT7 I /BEIIIHLT29%ULO—BEZET S
7 X /BRI SRY., BEEICEAE TSNS VAR —EEEETEY
VINDE

(b) BBHIESSREHDOT7 I /BEIICHITEINRIENS205FHDT7 2
JEEEAICH LT3 9%BULEDO—BEEZETSZ7I/BEI%Z. REERX
AV ERCBEEE LTEAR BREICEBSEID2MN VAR —EHEEFT
X ZAVA -

(c) BBIBSSRHDT7 I /BEIICHITZH30~205FBB8D7I /8
BEIICN L T4 0%ULDO—HEEZET 27 I /BES %2, HEMEDEKEWE
BRUERER N A VERSBEHE LTEH. BEXICAS5TS N5V AR
— 5 —EMEBTBIVINIE

(7) LEHEE&EIE. UTD (a) ~ (c) WInhosd /8% D
— R 2R THDEERHHETD (1) BROBEEGRBEY I EER
HABYHERE,

(a) BBIESTREDOT7 I /BEIIHLTI OB ULO—BEZET S
7 X /BRI SRY., BEEICEAE TSNS VAR —EEEETEY
VINDE

(b) BBHES7TREDOT7 I /BEIICHIFTENRIENS195FHDT7 I
JEEEAICH LT3 7% ULEO—BEEZETZ7I/BEI%Z. REER X
AV ERCBEEE LTEAR BREICEBSEID2MN VAR —EHEEFT
X ZAVA -

(c) BBAIBSTREDT7 I /BEIICHITZ18~195FBDT7I /B
BEIICN LT3 9%ULD—HELZET 27 I /BES %2, HEMEDEWE
BRUERER N A VERSBEHE LTEH. BEXICAS5TS N5V AR
— 5 —EMEBTBIVINIE

(8) UFDT7 I /BEERFI : (N/S) (V/I)xxxxxFx(S/A) (1-3aa) TFxxI (V/F/M)
Kx(K/R) (S/K/T) (V/T)x(D/E) (F/Y) (S/K)x (I/V/M)PY (V/I/L)x(T/A) x(L/M) (N/S)
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xxLW(V/T) (V/F/L)YGL (0-2aa) (V/I/F /L) xxxxxLVx (T/S) (I/VIN(A/G) xGxx (I/L) (
E/H) (L/F/M/D)xY (L/T/V)x(L/L/V) (Y/F)Lxx(A/S/C) (2-4aa) (S/K/N)x (R/Q) (1-2
aa) (V/I/M)xxxxxxx (L/V/I)xx (F/V/L)xx(V/T/M)xx (L/T/V) (V/T) (L/F)xx (V/T)(
H/D/K) (D/S/N/G) (2-3aa) (R/K) xx (I/V/L/F) (L/V/L)Gx (L/M/I)xxx(F/L) xxxMYx (
S/A)Pxx (V/A) xxxV (I/V)xx (R/K)S(V/T) (E/K) (Y/F)MPF (L/F)LS(L/F) (F/V)xF (I/
L/V)N(G/A/S) xxWxxY (A/S)x (F/I/V/L) (2-3aa)Dx (F/Y) (I/V)xx (P/S)Nx(L/I)Gx (
L/F/T)x(G/A) x(A/T/S)QLx(L/V)Yxx (Y/F)xx(A/S) (T/S)P = ST HBEINEE T
3. BEEICBE TSNSV AR—S =G4 EETHI /NN VEZI—RT
DREEAEANTDRU/ISLEEZY VRV EORIR B U EEREY X
i E e MR

(9) LEEHBEFIIE. MVDAKQVRFIIGVIGNVISFGLFAAPAKTFWRIFKKKSVEEFSYV
PYVAT (V/I)MNCMLWVFYGLPVVHKDSXLVSTINGVGLVIE (L/I)FYV(G/A) (V/L)YLxYCGHK(
Q/K)NxR(K/R) (K/N) ILx (Y/F)LxxEV(V/I)xV(A/V)xI (V/T)L(V/I)TLF(V/A) (I/L)K
(N/G)DFxKQTFVG(V/I)ICD(V/I)FNIAMY (A/G) (S/A)PSLAI(I/F) (T/K)VV(K/R) TKS(
V/T)EYMPFLLSLVCFVNA(A/G) IWT(S/T)YSLIFKIDxYVLASNGIGT (F /L) LALSQLIVYFMYY
KSTPK (0-1aa) (E/D)KTVKPSEVEI(P/S) (A/G)T(N/E/D)RVA &L T & A4 & T 5

(8) EHOFEERITEY X I3 7 E En i AB IR,

(10) LEEERREICBEES T NSV RAR—Y—FMEETEIV/IVE
I&. AtSWEET84 > /84U B XIZAtSWEET8Y > /XY E % 01— R§ B KELDIEE
NI —RTB9VNRNIBETHD 2R HET S (8) BHOFEstE
Y X 13 7 E SR tB AR R,

(1 1) EECAtSWEET8H /XU EA, UITD (a) ~ (c) WInhr s
VIRVBTHDHIEEEHMETE (10) LHOMEGRIEN LT E ik
REYDHERE.,

(a) EBINES 207 I /BEINHNORDSYVINIE

(b) BBAEFES20DF7I/BEIICHLTIORULEOR—4H%E2ET 2573
JBEINLRY., BEEICEAEI LNV AR —FhEHFTEH N
75|
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(c) EHINES 1 DEEEINLRDZRY XILAF ROLEBXIE—EBICH
LTRAMI YT LY NREHETNATIVIAXTEBRY XV LAFRICE
YI—RINB7I/BENISLY., BEXICESTENSIVAR—4—
EEEBET Y VINUE

(12) LEEHERAZKEAS. UTD (a) ~ (¢) WFhhDy VNI E%
O—R9RBTHDI&E2HHMETS (1 0) BEOHEEGHRED LR
BB YIHERE,
(a) BBIBESSEXIFTDT7 I /BBEINIOMRDZIVINVE
(b) BBIBESEXIZTOT I /BEIICHLTIORUEOR—HEET
57X /BEIINLRY., BEEICESTE NI VARSI —EMEEFT S
RO E
(c) BHES40~43VWTIhHDEBERINLMREZRYXILAF KD
PEIE—EBICTHLTRAIMNY VY MNREBFTNATYH A XITEBRY
XOLAFRICKYI—RINBZT7TI/BEINNSRY., BEEICEASTS
NSVAR—S—EMERBTEIVINIE

(13) EEZHEEKEEA. ULTD (a) XiE (b)) Oy vy EAOD—FK
TERBTHDBIEA/FMETS (10) BEOHEEIEBEY XTI Eenin
REYDHERE.,
(a) BBHBES 3. 4, 6. S8RUVIWVWTIHIDT I /EBEEIINSARZY
AN |
(b) BHES3. 4. 6. SRUIWVWTIHIDT I /BEIIIHLTO
%LU EDOR—MEET 27 I /BRI, LAY, EEMEICES5ITZIMNI VR
R—4—FMEETEIVIRIE

(14) LEEHEREZEAS. UTD (a) ~ (¢) WFhhDy v /NI E%
O—R9RBTHDI&E2HHMETS (1 0) BEOHEEGHRED LR
BB YIHERE,
(a) BBIES2HDO7 I /BEIIIHLTI IR ULO—BEEZET S
7 X /BRI SRY., BEEICEAE TSNS VAR —EEEETEY
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VINDE

(b) BBHES2RHDOT7 I /BEIICHIFTEINRIENS2 1 3IFEHDT7 I
JEEEAICH LTI 5% ULEO—REEZETZ7I/BEI%Z. REERX
AV ERCBEEE LTEAR BREICEBSEID2MN VAR —EHEEFT
X ZAVA -

(c) BBAIBS2HDOT7 I /BEIICHITZ33~213FBBDOT7I /B
BEHICH LT3 7% ULEO—HEEZET 27 I /BES %2, HEMEDEWE
BRUERER N A VERSBEHE LTEH. BEXICAS5TS N5V AR
— 5 —EMEBTBIVINIE

(15) LEEHERAZKEAS. UTD (a) ~ (¢) WFhhrDy v /NI E%
O—R9RBTHDI&E2HHMETS (1 0) BEOHEEGHRED LR
B EYR,

(a) BBIESSRHDT7 I /BEIIIHLT29%ULO—BEZET S
7 X /BRI SRY., BEEICEAE TSNS VAR —EEEETEY
VINDE

(b) BBHIESSREHDOT7 I /BEIICHITEINRIENS205FHDT7 2
JEEEAICH LT3 9%BULEDO—BEEZETSZ7I/BEI%Z. REERX
AV ERCBEEE LTEAR BREICEBSEID2MN VAR —EHEEFT
X ZAVA -

(c) BBIBSSRHDT7 I /BEIICHITZH30~205FBB8D7I /8
BEIICN L T4 0%ULDO—HEEZET 27 I /BES %2, HEMEDEKEWE
BRUERER N A VERSBEHE LTEH. BEXICAS5TS N5V AR
— 5 —EMEBTBIVINIE

(16) EEEHEREZKEAS. UTD (a) ~ (¢) WFhhrDy v /NI E%
O—R9RBTHDI&E2HHMETS (1 0) BEOHEEGHRED LR
B EYR,

(a) BBIESTREDOT7 I /BEIIHLTI OB ULO—BEZET S

7 X /BRI SRY., BEEICEAE TSNS VAR —EEEETEY
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VIASA |

(b) BBHES7TREDOT7 I /BEIICHIFTENRIENS195FHDT7 I
JBEEIICH LT3 7% ULO—BEEETSH7 I/ BEI %, EEBKX
A VERCEZHE LTEHR BREICES TSNS VAR—S—EMHERT
291808

(c) BBAIBSTREDT7 I /BEIICHITZ18~195FBDT7I /B
BEIICN LT3 9%ULD—HELZET 27 I /BES %2, HEMEDEWE
BROEER N A Vv ERBEEHE LTEAR. BEEICES TS NS VAR
— 4 —EEBTBIVINVE

(17) SBRIEREM X IZTRTEBYHERTH D &2/l ET D (1) Xid (
8) EEDEELIAEY X I3 T E enifE MM AT,

(18) LECHEEEMIHTENTHD I EEHHETSD (17) BHOD
T B En B Y SIS T B en i AE M HE R,

(19) LERBTEMIETEBNTHD I EERHHETS (18) EBH
DT B ERIAEY) X 13 7 B St B R,

(20) LERETEEND A RBENTHD & aRHETS (19) &
QN AL Rtk y B RS A— kTR Tk b

(2 1) LEEA XBHEDDOryzaBEYTHD EER/HHETS (20) &
QN AL Rtk y B RS A— kTR Tk b

(22) LERBTEMDINTFEBNTHD I EERHHETS (18) BEBH
DT B ERIAEY) X 13 7 B St B R,

(23) LEENTEEYDT T2 FTRENTHB 2R/ ETD (22
) RO EEHRIEY XIS E g YR,

(24) EB7 75 FRHEYH ArabidopsisBHEANTHD I & 2/HET S
(2 3) EHODOWEEIAEY XIS B i iB YR,

(25) k& (1) BE (24) WTFhHEBBOFEGRREY X II &
HHEMHIRE = B X SIEE L. S ERIEED X II T EEife s 5
BHYERNT 2 IREZEUBEMOHESE,
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[0012]

[0013]

(2 6) LEEWEHREY IS EGREYME 2 BB ILEET 2570
EENEES8 0%RHULEETZZEZR/HETS (25) BHOBHIOD

SIS E.
(27) LERBHEMHPBIKRTHD I EEHFHETS (25) BHEDEBH
Y DEETT %o

AEAME T ARROBIEDERE TH 5 H AE ST HFR2013-2731305 0 HEH
ERV/XIEHEICERININEEEET 5,

FEA DR

AFERICEINIE, EYMAEOBEMICHITEIEESEZKNBEICALIES
ENTEDS, §abb, ARBICHKIFEEGENIL. FHEOERXICES
TERNZIVAR—S =9 VNI EEI—RTERBEEAT NIRRT XIF
LY VNV EORR%ZEETSHIET, BESEL W EEHEZET %3
EMEEETDHIENTES, . ARRIRIBEHMOBEHER.
EDOREBMZEICESTENSVAR—S—9 VN JEEI—RTIRBEEA
TEDRY RIS EEZY NNV EOHR &L L-EGwEmmcFfE T 5
ZET, BHESEOBHMERET DI ENTED, XI5IC, LicHEEER
RO SFEML-BEMEEREEETH DO, 7Ia—I, BEEE. 7L
AVROTIR) A REEZRETHEORBME LTERTEZIENTES,
[ 1 oD &R 7 A
[E11-1]AtSWEET8 % » /R BD T
MTHD,

[E1-21 1 — 1 ITR LR OSOBEEHEEALA L TRTRTH 5,
[E1-31 1 — 1 IR LR OSOBEEHEALAL TRTRTH 5,
[E12-1]1XP 002870717, E0A19049, XP004230255, EDQ53581, EDQ64580, EDQ72
753% T'XP_001759812ICDWT., BIIFES 207 I /BERII& EHITTILF T
WP 54 A METULIEERETTETH 2,

[£12-2]1XP 002870717, E0A19049, XP004230255, EDQ53581, EDQ64580, EDQ72
753% T'XP_001759812ICDWT., BIIFES 207 I /BERII& EHITTILF T

i

J BRER ST E D W THRER L 7o Rtk O 4B
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[0014]

[0015]

WTPSAAY MELEBRTHY., H2-1OTICHESKTH D,
[B31XP 002870717 % T'E0A19049IC D W T, EHIBS 207 I /BERIIE &
WKRIWVFTIVT 24 A MER LEHERETRTHTH S,

[EA4]1=HER THYESL U 7= BERAtSWEET/pRI201AND ¥pIE Hh R % R M IR T #EAK
MTHD,

[B5]o 04 XFZXFHICHEWT, EBICES LFRETHKREEELTW
DHRE/RELIEBEETH S,

[R6]1EHEHITHESL U 7= #BEpZH2B GWOx AtSWEETS, pZH2B GWOx AtSWEET11
K U'pZH2B GWOx  AtSWEET120D¥PEME %= R MICT T MBI TH 5,
[B7]4 RICHEWT, EBUCEE LIFETHKREZEE L TWBED %R
BLEBETH S,

FAEERET 57-HDOIEE

LAUR. AFEBAEFBICERIAT 2,

AFEPATEREORMEICEAETE NSV AR—S—4 /&% — K
TOMBEMBEARANEAT ENRY S/ XIFEZY VI VEORRZ®RILT D
o THITLY BEBKBAMBEANNEALLRY/ XIFYEZY VNV BEOHKIR
ZRglb L EERIEY D S, BRREOBEMERINT 2 ENTES
o JIT. BHYEIE, WEHOBBSSHAEAE LALTHREEEKRL, FI
ZWE, WBHERP, BFBHR., HKEENS LALTHKREZETERKT
BB, 7. HKMEE (hydathode) N SBEN LALTIRRIE. BREEK (
guttation) &HMIND, Lo T, HKKRERREIZARTH S, FIC.
EDEEXRICES TSNSV AR—S -5 E% 01— FT 3R %M
AANEBATEINRY/ RIEHZY VNV EOHRIB AL L /- EERED i
. BREREOHIKREEET DI ENTES,

BB, KBEMEICSWTHKEE S 1E. DNARTURNAE W 2 RARICERET 5%
B, PNA (RT7F RXEE) PIRE -8 - VBV TR FIVEICEZEBME I 2
B TREDANIKBESORRTH D, . HRMEILEETZ LS
VAR=F =R BEEI-RTIRBEE LTI 7/ LICFRET ER
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[0016]

[0017]

FROLUZELCFOGEEEYOEELSUEKRTH 5,

T, RBEMHEICSVWTHEEIEC,(H0),DIEERTHLDOINZYET. %
M7= DOTILTE R, o hUVEEE ETNLISEEROFERCESHE
EEH. ZHE-A4) I8 (D) - ZH - BEESUREKRTH D, BOET
BEIZ7NA—, 7x/—)b, FRZV, BRA/EOTJ)IVMEELE
MEATERY, BEEREBICESEMN)F—Z, FhO—Z, AFY—
ARRY N—RAREEDBEINDZIEEHY. DTFAROEREICEDETIL
TEREEETDBTZIR—ART N VEEBITET N—AREEDFTHEINDS
ZEDDH B, HEIE. TILTEREDS N UVEDNOSRBBENALAFRKRDILE
BEEICLYDRINELRINERFNIND I EEH D, BEOEXNLGHE L
T, JIVA—R (TR . LI N—R (R¥E) . AV b=~
v/—=R F¥O—R, FU)O—R, YKR—X, Y hO—R, bLF—
Z, TYbO—R, FYVEILTFILTER JeEROFO TN VRENE
Foh, ZEOEFMRAIE LTIE. R/0—2 (yhO—2X - &HE) .
SO =X (A . YILb—R (ZFHE) . bLAO—X, EOEF—X
BRELEFLEND,

AEAMBERAINIEDE, HEOEEEICEASTS NSV AR—F—%
VINYBEEDI— R I2RBEMERANSEATEINRY XIEHZI VNV E
DHRERILT 2 ETHRKREOBEMICEFTNIBEEDN, FEI LR
LTAERIKEALLTWS, LEYV/NVEIE, EYEEOMIEEEICE> T
REIEALEDOTH>THRWVWA, BYHEBOD R &6 —EBOMBICH L
TREICLEEDTH>THERV, I THEMEBEIE. E = BF. R
RUOTEDHEYRELELRRTH D, AFEPICBVWTREBEZEAT S &I

NSV RR—H =SV ROE%EZI1— NI HHBOMBEH Y O THEF
HERIBITH2DTHELBRLTERICKET DI EERAETH D, . K
HPICBWT, NSVYRAR—Y—F U NRVEORREHIELT D EE. bV
AR—=§ =4V EEI— NI ERBOFRRHEBEHERET 5 & RT
/RIS LS ZDEDEMIERIEAT S & T, BREEYPHREYNO
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[0018]

[0019]

[0020]

REEE*MLEITDIEEEKT 5,
MEEIEICEAS TS NS VARSI —S VNI EEZT—-RY SRR

ERUE THEORMEICASE TSNSV AR—4S—4 /&% — K
THREL] EiE. Y OA XF X FDASWEET8Y /R0 B % J— R T B EL.
RO, 204 XFXFLUNOEIICE T BDASWEET8S VNV E%A1— KT 3
BEEDHEBKEETH D, . Nature (2010) 468, 527-534MDSupplementary
Figure 8ICId, MEENXICES T2 NSV RAR—9—4 /S BESWEETICAAL
TF7 I /BBINCESWAERBEBIERINTWS, AXETIE, 04 X
F X FEHESWEETSH /XU E, A REESWEETH V /80 E, D~ T4 > HESWE
ET >/ E, O+ 3 R L (Chlamydomonas reinhardtii) EHSESWEET 4 >
INOBE., BEXYW Y HRITH (Physcomitrella patens) FIESWEET# /84 &
. RF a2 =7 (Petunia hybrida) FESWEET4 > /R0 &, > F a1 (Caeno
rhabditis elegans) FIESWEET# /84 &, I IEMERESWEETS /RO & CD
WTRARLTWS, ZORBBICENIE, BEEXICESTE NSV AKR—%
— 5 IN)ETHDMEETIE, 7 X /BEERIDIHELIMEICE D WT I L — RI~V
DEDICHNEEIND I ENBETES, LR Lo Oq XFZXFHITHWTALS
WEET8% v /XU &I, 7L — RILCHEINTW S,

AXBICARINBEEICESE TS NSV AR—F—4 /N ESHEETD
3B, ¥OA XFTXFHESNEETY v /83U &, A REESWEETY v /RV &, &
VLY TV SNEETY /S0 B ERF 2 = FSWEETH > /R EICDWT. Gen
Bank IDES. 7/ AT —4HLEHINTWE S /N EI— RHEHDInde
x (Index in the Genome) . BEFH. /I VEE, §V/JEKRS, SWE
ETS VRO B I L — RESRUBREMEONEZ TERTICRT,
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[%&1]

GenBank GenBank . Abbreviation
(NGBI; 0 to. (NCBI; ZID No. ’"‘éee"n;"mt:e Gene Namo %‘;z:jﬂd ofpfi:::izcd ST Organism
NP_564140 SWET1_ARATH At1g21480 AtSWEETY ALSWEET1 ALSWO1 1 Arsbidopsis thaliana
NP _ 566493 SWET2_ARATH At3g14770 ALSWEETZ2 AtSWEET2 AtSW02 I Arabidopsis thaliana
NP_200131 SWET3_ARATH At5g83190 AtSWEETZ AtSWEET3 AtSWO03 I Arsbidopsis thaliana
NP 568828 SWET4_ARATH At3g28007 AtSWEETS ALSWEET4 ALSWO4 I Arablidopsis thafiana
NP_20109% SWETS_ARATH Atbg62850 AtSWEETS ALSWEETSH AtSW05 1 Arabidopsis thaliana
NP_176848 SWETS_ARATH Attgh6770 AtSWEETS AtSWEET6 AtSWO06 H Arsbidopsis thaliana
NP_567366 SWET7_ARATH Atdp10850 AtSWEET7 AtSWEET?7 ALSWO7 1l Arabidopsis thakiana
NP_568579 SWETB_ARATH At5g40260 AtSWEETS ALSWEETS AtSWO08 i Arsbidopsis thaliana
NP_181439 AANBI257 AL239060 ALSWEETS AtSWEETS AtSW09 11l Arabidopsis thaliana
NP_189892 AED95992 Atbgd0790 AtSWEET 10 AtSWEET10 AtSW10 it} Arabidopsis thaliana
NP_190443 AEE78451 At3g48740 AtSWEETT 1 AtSWEET11 ALSWI11 I Arabidopsis thaliana
NP_197755 AEDY3195 At5g23660 AtSWEET12 AtSWEET12 AtSW12 1 Arabidopsis thaljana
NP_199893 AED95993 At5g50800 AtSWEET T3 AtSWEET13 AtSW13 1 Arabidopsis thaliana
NP_194231 AEEB4091 Atdg25010 ALSWEET T4 AtSWEET14 ALSWi4 i Arabidopsis thaliana
NP_196821 AEDO1858 Atbg13170 ALSWEETTS AtSWEET15 ALSW15 111 Arabidopsis thaliana
NP_188291 SWT16_ARATH At3g16690 ALSWEETTE AtSWEET16 ALSW16 v Arabidopsis thalianz
NP_193327 SWT17_ARATH Atdg15920 AtSWEETI7 AtSWEET17 AtSW17 v Arabidopsis thaliana

NP_001044998 | SWTIA ORYSJ | Os01g0881300 OsSWEET Ta QsSWEETTa OsSWOTa Oryza satliva

NP_001055589 | SWT1B_ORYSJ | Os05g0426000 | OsSWEETIH | OsSWEET1b 0s8W01b Oryza sativa

NP 001043270 | SWT2A ORYSJ | Os01gD541800 | OsSWEETZa | QsSWEETZa 0s58W02a COryza sativa

NP_001054926 | SWT3A ORYSJ | Os05g0214300 | OsSWEET3a Os3WEET3a 0sSW0la Oryza sativa
NP 001042428 | SWT3B_ORYSJ | Os01g0220700 | OsSWEETIb | OsSWEET3b OsSWO03b

I
I
I
NP 001043883 | SWT2B_ORYSJ | 0s01g0700100 | OsSWEETZb OsSWEETZb 0sSW02b I Oryza sativa
I
I

Oryza sativa

"N P_001046621 SWET4_ORYSJ | Os02g0301100 OsSWEET4 OsSWEET4 OsSW04 11 Oryza sativa
NP_001086475 | SWETS_ORYSJ | Os05g0588500 OsSWEETS OsSWEETS 0s3SW05 1 Oryza sativa
NP_001043523 SWT6A_ORYSJ | Os01g0606000 OsSWEETE2 OsSWEETBa OsSW06a 1 Oryza sativa
NP 001043522 | SWTGB_ORYS. | Os0tg0B805700 | OsSWEETED QsSWEETED 0s8WO6b i Oryza sativa
NP_001062690 | SWT7A ORYSJ | Os09g0254600 | OsSWEET72 OsSWEET7a OsSW07a i Oryza sativa
NE_ 001062702 SWT7B_ORYSJ | 0s00g0258700 OsSWEET 76 OsSWEET7b OsSW07b i Oryza sativa
SWT7C_ORYSJ Qs12p0178500 | OsSWEET7¢ OsSWEETT¢ OsSW07¢ i Oryza sativa
NP_001062354 - Os08g0535200 | OsSWEETT7 OsSWEET11 0OsSW11 118 Oryza saliva
NFP_001050098 - 050320347500 OsSWEET1Z OsSWEET12 OsSwW12 i3 Oryza sativa
SWT13_ORYSJ - Os12g0476200 | OsSWEETIZ | OsSWEET13 OsSW13 113 Oryza saliva
NP 001067955 - Os11g0508600 | OsSWEET74 | OsSWEET14 OsSW14 i3 Oryza saliva
NP_001046944 - 0s02g0513100 | OsSWEET7?S | OsSWEET1S 0OsSW15 1] Oryza sativa
NP_001050071 SWT16,0RYSJ | Qs03g0341300 | OsSWEETI6 | OsSWEET1H OsSW18 v Oryza saliva
XP 003617528 - Medtrbg092600 MeSWEETS MtSWEET9 MrSWo9 138 Medicago truncatila
AP_003602780 - Medtr3g098930 | MSWEETT0a | MtSWEET10a MtSW10a i3 Medicago truncatula

AFK35161 - - MiSWEET10b | MISWEET10b MtSW10b i} Medicago truncatula
CAC44123 - - MISWEET10c | MESWEET10c MtSW10c 1} Medicago truncatulz
NOD3_MEDTR - - NOD3 MtSWEET15a MtSW15a 33 Medicago truncatuls
XP_003620983 - Medtr7g005690 | M:SWEETT5h | MISWEET15b MtSW15b i1 Medicago truncatula
AP 003615405 - Medtrbg067530 | MISWEET/5c | MtSWEET15¢ MtSW15¢c EET Medicago truncatula
XP_003593107 - Medtr2g007890 | MISWEET75d | MISWEET15d MISW15d HE Madicago truncatula
NEC1_PETHY - - NECT PhNEG1 PhNEG1 HI Petunia hybrida

[0021] 7xd. AEBMER TASWEETE SBE T 1B A IEFR I DAtSWEETT, AtSWEET2
. AtSWEET3, AtSWEET4, AtSWEET5., AtSWEET6, AtSWEET7, AtSWEETS, AtSWEET
9. AtSWEET10. AtSWEET11. AtSWEET12., AtSWEET13, AtSWEET14, AtSWEET15,
AtSWEET16 % (NAtSWEETT17% 48 L. OsSWEET & 528 2334135 1 RDOsSWEET
la. OSSWEET1b. OsSWEET2a, OsSWEET2b, OsSWEET3a, OsSWEET3b, OsSWEET4
. OsSWEET5, OsSWEET6a, OsSWEET6b, OsSWEET7a, OsSWEET7b, OsSWEET7c, Os
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[0022]

[0023]

[0024]

SWEETT1, OsSWEET12, OsSWEET13, OsSWEET14, OsSWEET15% T*OsSWEET16% $5
ERS

AtSWEET8Y Y /XU B % — R RO —T 1 » JHREOIBERII KRV
SRV BEDOT I /BN EZENETNEINES 1 RT2ICRT, L. K
FBICEITE MFEORBMEICBES TSNSV AR—Y—%20— T R
1 ELTR, ER UL REBHNES 1 RO 2R LLBERIIRTT X
BEIICTHEINSELRFICREIND EDTIZARL,

BIZIE, REBICEWT, Ll L MFEOERZEICEST S SV AR
—45 =9 U EEI— R BB ICIE. AtSWEET8S VRV B — KT
PRBOMBEZENZIND, COMERAKEEIZ. HBEOHLEELTFHILHE
ol LieBEFe, EbDRLAEBEFERELDY, BITHEML IGER
NEeBTHELCFEOEEEZZURKRTH D, HBOMALELFHNSELD
Ik LB8EFE LTI 2BEOEOMERERT (F/v0Od (ortholog))
RUOB—RBATERICLYELCLBRELGF (/3507 (paralog)) HEFEN
%, 7B, LR U/AtSWEET8S /XU B % 01— N T 2B DERZERIE. AtS
WEET84 > /) BEA Q- NI B2RBOI—FT 14 ¥ JHREBICET 28BIIES 10
IBERIIRCEBENES 207 I /BEIICEDWT, GenBankED MO T —
IR—ADNLBEZICKRE - BETSHIENTE S,

Bz L, GenBankT— & R— I I N/=T—4 =BT ClustalWiTTHE
B L7 (1 —1~1-3) 5. ASWEET8Y /N E% 11— RT3
MEOEBE#EE LT, 1 - 1ICBVWTRTHE L3I, ¥O4XF
X7+ (Arabidopsis lyrata) EHESWEET# > /X4~ & (XP 002870717) . JLRS
+ X+ (Capsella rubella) FA3ESWEET#4 > /84 & (E0A19049). k< b (Solan
um lycopersicum) EH3ESWEET 4 > /%4 & (XP004230255), b XV ) Hx T4 (Ph
yscomitrella patens) F3ESWEET 4 > /8 /% B 47%&E (EDQ53581, EDQ64580, EDQ727
53% U'XP_001759812) 20— K9 3. 7TREBEZAETES, YO XFXFH
JeSWEET4 > /N & (XP_002870717) D7 X / BECH #EFE S 3ITRL. L
RS F XS HESWEETS > /37 E (E0A19049) D 7 X / BAFRSI 2 FRUES 4 1T
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[0025]

[0026]

[0027]

[0028]

L. < MNESESWEET# /%4 & (XP004230255) D 7 = J BEECH %+ B 5 &ES 5
IR L. BEXY Y RIS EFESWEETS > /84 B (EDQ53581) D 7 X / BRER S %
EIHESO6ICRL. EXY ) AT HKSWEET4 > /35 & (EDQ64580) D 7 X
/BB EBAIBES 7ICRL. BEX Y Y AR HESWEETS > /X5 & (EDQ72
753) D7 = /BRI EIES SIS LRUPE XY Y Hx T/ HESWEETS ~
/X & (XP_001759812) D7 X / BRECSI %2 EBFIES 9 I~ Lz,

F/-. b7 NEESWEET4 > /8% B (XP004230255) D 7 X / BRECS (B3
55) ZO— RT3 2&%EOFIE LT, BEIHIES 4 O DIRERIKRVEIES
4 1 DIREFINEZEFEIENTES, EXY ) RIS HRSWEETS /89
E (EDQ64580) D 77 X / BRECY (BLAIHES7) 21— RT3REBOHIE LT,
BLAES 4 2 DIBERINKVEIES 4 SOBERNEZETEENTES

BH. BT —1~1-3 IR RIS, AtSWEET8Y VRV BEDT I /B8
Bcy (BBHES2) ZRAVWTHRELLBERIC. 0sSWEET4Y /XU &, OsSWEET
54 /R4 &, AtSWEET44 >/ &, AtSWEETS4 >/~ B, AtSWEET64 /%%
BROCASWEET7TS VRO EDRT7 X /BENZEBMLIZEDTH S,

UEDESIC, TREOHEEEICESTS NS VAR—Y—SVINIE%
O—RI 2% & LT, BBIBES2~9ICRLATI /BB A O—R
T HREE, BHNBES1RUV40~4 3 IR LAEBERNEASUKEBEEIFS
TENTED, LH L. ARBICBWT, ERLE IBEORESZEICEST
BN VAR=Y—42VR0EEI—-RTBREE] &, TNOEFHRT
JBBEAN R TIRERINICRE I NS B D TIERWL,

BIZIE, ER U TRHEOHEEEICBE TSNS VARG -SRI E
ZA— R3] & LT, BAUES2~9ICRLAETI/BESICEWV
T XIFEBEDOT X /BEIINRE, B, MMXIEEBAINLTI /B
BEFIMNSRY, BEMEICESETD NSV RAR—S—EBEEBTH9V/INIE
AE1—RT2EDTHo>THERL, TIT. BHEDOT7 I /BEE LTIE. fl
ZiE, 1520/, FFELLIEF1THS510/E, FYUFFLLLIFT1HST7E
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[0029]

[0030]

ELIKHEFFLCRTENSSE, HICHFFELLE1EIS 3BEZEKRT S
o BB, TI/BORK., BHfELEMMIE, LEREE#EEICEASETS NS
VAR—=F =N EED— NI HEERINE, UZRMIFTRAMOF
BICE > THETDZEICE>TITIZENTES, BEBRINICERZEA
9 % ICIE, Kunke ik E /o idGapped duplexiZF D RMFIERIE I NICET 575
FICE YT T ENTE, FIZITEHUBENRARREFTRZLZZNBLALER
BABFvy b (BIZ (EMutant-KPMutant-G (AN H7EMmE. TAKARA BiottHl
) ) ZAFEWT. $H5WIELA PCR in vitro Mutagenesis> ) —ZXF v b (7§
. TAKARA BiottHl) ZRAWTEENEAINDS, T, BEEAFZELE
LTl EMS (ZFIXFVRIKRVER) [ 5-TOEVSVI. 2-73X /7Y
Y. EROFIUTIVN-AFL-N -ZbO-N= AV I TV, ZO
OFREA VM EDRRINS LD DEENERRZERTIHAETER
WL, XiR. TILT7 788, R—F#8. AU TR 1 FVE—LIKRRIN D &
D 7R AT HRALIE D LA RRIRIC L B TFETE R

CITHREEICES TS NS VARSI -2 —FTRBE I, YK
BAI—RFT25 VR 7ENEEMEICEES TS NSV AR—F—ELERT
B5ZEERRT D, BEEICES TSNSV AR—F =G E I HIZIEFFE
REEFCER 1 RO 2 DMethodsICEEE SN T WS & 5 7%, /MEMHAE (endoplasmic
reticulum; ER) PHIHANDHEEIX %= MR E B1E X /- IXERFEDFRET(Forster r
esonance energy transferX|dfluorescence resonance energy transfer)#E
Y —TRAEINDEMETH D,

Fho ER LA BREOEBMZEICES TSNS VARSI E%E
O—RI2HEE & LTIE BBIES2~9ICRLET I /BENICHT S
B (Similarity) IZE—M (identity) PEIZIE7 0%, FFE L L
I8 O0%ULE, FYHFFLIFO0RULE REHFFLIFIE%LULETH
273/ BEINSAY, BEEICEES TSNSV AR—9—FEEZETS
SVRVEEI- RS 2BEFERETLIENTES, IIT. BUERY
B—ME D&%, BLAST (Basic Local Alignment Search Tool) 7O4 S5 A%
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[0031]

[0032]

[0033]

RELAIVEL—9 7075 LARVCEGTFRINBRERM LTI~
AEAWTT 74N PDRETROLNZEZEXRT 5,

IHICFL, Ll THEOEEEICEAS TS NSV AR—F—5 2/
VEEI—RNRTBREE] & LT, EBIES1RU40~4 3ICRLEEBE
BEFUAN 572 ZDNADMEFHEO R XIS —EICH LT, A MY Iz NREME
TTNATYVHTA4ZXL., DOREEICEAS T D NSV AR—9—FHEET
290 E%01—RTBHHEDTHELWN, TIT. AMNYYI Y MREHK
ElE. WHhR2BENRNS 7Yy RBEEI N, EFENRNSA TY v R
PRI NBEWEHEZWD, FIXIE 46C. 6XSSC GBibF NYDL VT
VEEF RUTIL) TONATNVETAE—= 3>y, TOHRD0~65C, 0.2~
X SSC, 0.1%SDSTOHENZEIF SN, HWMEEFDL D BRFMHE LT, 65~70
CT. 1XSSCTONA TV HAE—= 3>, ZOHRDE5~T0C, 0.3XSSCTD
HEEBIFDLIENTEDS, N T)FA4E—- 3V, J. Sambrook et al
. Molecular Cloning, A Laboratory Manual, 2nd Ed., Cold Spring Harbor
Laboratory(1989) ICEEE I N T WA HEE. MERAKDEZETITDO I EMNT
x5,
Bl1—1~1-3ICRLEOA4XFXFHRESWEETS > /S B (XP 002870
717) . AR5+ XFHESWEETS > /847 B (E0A19049), k< MEEESWEETS v
/39 B (XP004230255), b XY AR T4 BESWEETS > /35 E47E (EDQ53581
. EDQ64580, EDQ72753% U*XP 001759812)IC DWW T, ERABS 2 D7 I/ BEHER
BEEBITINFTINT ARV MERMUEEREHN2 -1 ~2 - 2R
o M2—-1~2-2(IRFTLIIC. REBHLRETEL 7 REDHEBDXE
ICEYA—=REINBY /N ERCAMSNEETSS VRV EIZ, BEWIHEEILS
W—HEZBLTWS NS, EMEICEWTALSWEET8S V /XU B & Bk
DOHEE (BERXICEET2 NSV AR—9—EH) 28T 2ER/MELEVE
Abs
T, 04 XF XS EESWEETH /87 & (XP_002870717) & AtSWEET8
SUNRPEEDT I/ BENCHSITZ2—HEIEZE8I%BTHY., WRNZF+IXF

[
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[0034]

[0035]

FRSRSWEET 4 >/ 47 B (EOA19049) & AtSWEET8% v /X0 B & D7 3 / BEEIICH
T2 —HEIZ88%THY. b~ MEESWEETH /37 E (XP004230255) & AtS
WEET8Y /XU E DT I /BEFICHEITZ2—BEIZ44%THY., XYY
HER T EESWEETS > /89 E (EDQ53581) & AtSWEET84 /Y0 B & D7 X /B
BICHIFTD—BEIEI6%THY., XY HRITEFESNEETSY V80 &
(EDQ64580) & AtSWEET8Y v /R B E D7 I /BEIICH T2 —BEIL3 3%
THY., EXAY) HRITHHEESWEETS /8% & (EDQ72753) & AtSWEET84 /%
VEEDTI/BEINICHIIZ—HERI8%THY, XV HXRIIH
SESWEET 4 > /%47 & (XP_001759812) & AtSWEET84 v /X7 B & D7 X / BEEEHIIC
BITE—BEEI4%THD, DL, LR L7 BEOHERKEEICK
YUA—RINDBH /N0 EEASWEET8Y /N E & DREICIE3 3%ULED—
BENH D,

Flo. BRI, b~ NEESWEETS /80 B (XP004230255, ERHIES5) R
e XY ) BRI HESWEETS > /34 & (EDQ64580, EZFIEES 7 )ICDWT,
AtSWEET8S > /X BT NI D 6 BEDHERAKBICELY I—RKIh b4 N
VEEOEDT I /BB IT2—BELZFTEOHLBRER2ICTT.
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DENENT7I7ONIF) T LxBWEAEETHDIGFEICIE. pB I RON
ATV ROHF—FZFBVWBIENMFTFELWL, pB I RONSAF) =Ry 45—
ELTIE. BEMICKIK. BRI pBIG, pBIN19, pBI1 101,
pB1 121, pBIlI 22 1&%52B8F52&NTES,

TOE—4%—Id. WEMANTREEEICEE TSNSV AR—49—%0—FK
TERBARRIEDZZEAAREATOE—Y—CTHNIEBICREINS D
DTRAL, AMOTOE—F—2FBICAVWSD I ENTES, HH 37O
E—4—& LT BIZIE AV IST—FEHFA1 U994 RA3ESTOE—
4#— (CaMV35S) , &@7I/FVELFIOE—9—. BEILEFXFTF
VEGFIOE—4Y—. /NN VERBREGTFOIOE—FY—. ¥/00
PR1TaBEF7OE—¥9—. hT D) TO—R1, 5—ZYVEBAILR
FOS—tY - AFY—-EAY T2y NEGFIOE—Y—. FEVER
FIOE—F—. LAV VEGRFIOE— Y —FE2ZESFHIENTE S,
ZOHRTH, AV IZT—EYFA IV VAN R3IESTAE—49—. 7IFV
BGEF7OE—49—XRE1EXFUVEGRFIOE—49—%2LYBFFELLAVL
2ZENTED, LRETOE—Y—Z2AVNIE, EYHERERICEAINE
EXILERDORB A EIRI TR ENTREER S,

T, 7OT—9—& LTI, EMICHITHEMEENICKEBERITIH
HMBEEETHEDEFERTAIEHTES, COLH>RTOE—49—&L
TiE. RELMOMAARZTOE—Y—%2FERTEIENTES, TOELD
BRT7OE—4H—%FERL T, LEEREICESTENSVAR—F—%0—
R 2RERASUBFEMICEAT S EICE > T YA EA LR
DO EYRE CHEYEBIN SEEINIBEMICSENIESESH L
IHBIENTES,

BH, RBENIS—IF. TOE—F —RUOLEBEEICBSTS M5V R
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[0073]

[0074]

[0075]

R—4—%2— RTHHMBBICMAT. ILIKMOEITXAY NEFHEET 2%
BESATWTHLW, BBEMOEITAY MR EET 2KEBIIFICRE S
NZEDTIFRWD, ¥ —Ix—§—BERIEET 5%, HEEGREKE
Blv—h—1EEfRIAETEE. TNV —1EERIIAET 2%E. B
REZZOHDODBERINZETI2RBEEZESFLIENTES, Tk
. PEEMBARIBRIY—IE, ISICT-DNASEEEBLTVLTHELL,
T—DNA®SIIRICTI/ONI T ) O LERAWT ERBEBRARENRI ¥ —
RORERINEE T 2B EYMEICEAT 2 BEICKBEAOUNRES
HBIENTED,

—IX—Y—BERNEE T Z2HBIIEERFBILE L TOMBEEE L
TWNIFRICREINDED TR, RMOEDTH>THLW, HIXIE
C BEHERICIE. N VERBREGTOGEEREEE (Nosy—3I x—
=) . AUITST—FEHFA1 7435 SDEEKREHEE (CaMV 3
5SH—IR—4—) FEWFFELLBAWVWSLIENTES, COHFTENO S
H—Ix—9—%LYBFFELLAWSEIETES, LEREWANRIS—ICLH
WTIE, 9—IR—4—%2BLUAMNBICEBT 22 &1Ly, EMHRICE
AT, FRBICRVWEREEMEERTDEWVWSKRROFBEZMLET
5 ENTES,

MBS RER Y —H—IBERI BT 5K & LTI, Bl X IFEFImE
EBLETEEOKBAERAWD &N TE S, M1 2EFIMIEETTOERFNR
—flEe LT, I, N T7axqa2y, TLAIAI Y, AFTA4 Y
CHEVIRAT Y, JAS L7 2 Z0-VFICHT R EAWEEETESD
MEBEZRIFDENTED, ThICLY., LEREMEESTEMATES
TROEDEREBIRT D &ICL > T, HEERINWENERESZIERNT
5 ENTES,

HRWEEZ2DO2ODEBERNZET 2B E LTI, fIAIE4/OE
PAUIOAIAEEKDome g afflzBT2RBEEITHIENTES,
Zhome g afiflaB T 2REE%E S /Y EIO— REE LR OIERIERESE
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[0076]

[0077]

[0078]

(67 UTR) IKMEBIEZZ&ICE>T, LERBEICEETZINS VR
R—F—%1— I ERBORBIEEZFDDLIENTEDS, TDLIIC
FEMBBARERI S —ICIE. TOEMICIECT, SEFIFTADNAEIT X
VNI EETORBEZFI DI ENTES,

HHMZ RNV Y —DERAZICOVWTERICREIND EDTIFAL,
BEERINCBHREADZINIS -, LEBTOE—Y—EBEERIEZETS
Mg, FEEEEEICEASTS NSV RAR—Y—%2 01— RTHIRBRUNHEIC
WU TERMEDDNAETAY NI EB T OB EZMEDIEF RS LD
ICEATHIEEW, BIZIE, LEEMEICESET S NSV AR-—9—%0—
NI oREEE TOE—9 —RBERIZET2HHBE BWEICKLTY—Ix
— 5 —REMINZETHHHEE) C2EKL. ThEXII—ICEATHIE
R AN

Fleo LRRBENII—DEERE (EEFZE) tHIREINDHOT
W, TERAMDAEERVD ZENTES, —MUICIIRBEZ R b
ELTEZABEANTEEIENIEL N, TOEE, RJF—DBFHICIHLU
T, BELWKIBEOEHEZERL TH LU,

LR

ER L2RBART I — &, —REGBEERTIEICE > TRROEYVHER
ICBAIND, RENI S —%2EMHRICEAT % (FEERAGE) &
BIREINDHDTIEAL, EPWHRICE U@t Rt kRO EE R
WBZENTED, BHRRNICIE., BIZIE 7701807V 0 LERWSAE
CEEBEYHMRRICEATIAEZRVWSGIENTES, 7/7aNNI 7Y I 4
HAWSDAEE LTk, BlxiE, Bechtold, E., Ellis, J. and Pelletier,
G. (1993) In Planta Agrobacterium-mediated gene transfer by infiltra
tion of adult Arabidopsis plants. C.R. Acad. Sci. Paris Sci. Vie, 316
, 1194-1199, H B\, Zyprian E, Kado Cl, Agrobacterium-mediated pla
nt transformation by novel mini-T vectors in conjunction with a high-

copy vir region helper plasmid. Plant Molecular Biology, 1990, 15(2),
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[0079]

[0080]

[0081]

[0082]

245-256. ICEEBM S NI FEZRAWSH I &N TE S,

RENV Y — = BEREPERICEAT S AEE LTE. fIXE w170
Aoz yavik, Ty bARL—Yavik (BEREALR) . RUITF
Ly ) a—=Vik. RN=F 4 OV AVE TANTSRAMNREE Y VES
WO LFEEEBWD I ENTE S,

Fo. LREBEEICEASTZ NSV RR——%50— N7 2% BiEiE
WHIRRICEAT 5 HEERD L. HRETD IS VAR—F—%20—RT
DRBOFKRICHELREEI=—y b HIAETOE—9—EBERINEZET S
MEEVCEE Y —IRX—9 —BERNZETI2REBE. §RET D MF VAR
—89—%1— RTIRBEEALKBETHNIETHTHY. NI —HKEL
WETIERW, IS5, BEEI1=-y MAIRVEEE#AEICES TSNS
VAR—H—%OA—RTBEBOY /NN VEI— REBEBDOH SO TH
>2TH, BEF/ LFOGEEIZY MHICA VYT L—bL, RRERDE
BFERBETI2ENTENRETELN, T, BET /LRI VT L—h
INABWEETH, LERBEICES TSNSV AR—F9—%20—RT B
EENHEAR TEER D £AIGERRI NI+ TH S,

FERBENRI S =, HBERII—2EFTTHRERIEHRXICEST 2
NSV RR—H—%0— R IHEBHIEAINIEMIEE LTE, FlZE
B B REOEYSREICS T IREBOMEE. hHILR. BBEEEMRS
EBIFHIENTED, TIT, RENVS—IE, £ELLD ETHEHOD
ENERICEDE THEYLEDEZBEBEL TE LW, RANRRERRS S
—ZTFOBELTHEE, TNEZEYPHBICEALTE LW,

RN Y —DBARRELIMEIORKIEHE L TE, BICREIN
BV, b, ERUAREEICESE TSNSV AR—S9—%20—-FT 3
MEEBATDIEILE 2T, HOWIEMEFICDOWTHKREDBEMIC
SENIEREAALIEDZIENTES, HREAZENE LTE. HlX
. BEEEMTHD Z EMFELL. BEBYORLTHHRTFENTH S
ENLYFFE LWL, WREQDIHBTFEYE LTE, NFEEY. BETFEEY
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[0083]

PIZET TS TR ARZB SRR AR Y FFEREICETSEYD (
TEESR) BPEFLNZD. NS DEMICREINS D TR,
F7S5+HF 04 X+ XFH (Arabidopsis thaliana)., I </ 4%+ (Ara
biopsis lyrata) . 7757 (Brassica rapa. Brassica napus, Brassica ¢
ampestris) . ¥+ XY (Brassica oleracea var. capitata). /v 1 (Bra
ssica rapa var. pekinensis) . F> 4 >t (Brassica rapa var. chinen
sis) . B 7 (Brassica rapa var. rapa) . /3 F+ (Brassica rapa var.
hakabura) . X X7+ (Brassica rapa var. lancinifolia) . 3<'W 7+ (Bras
sica rapa var. peruviridis) . /X2 F a3 A (Brassica rapa var. chinensi
s) . ¥4 3> (Raphanus sativus) . T4 E (Wasabia japonica) . L RS
+ X+ (Capsella rubella) % &,

FPAHYR : 5214 (Beta vulgaris)

HTFR: B o HIT5 (Acer saccharum)

Ny &A4 5% kv 3< (Ricinus communis)

+ 2% : #7833 (Nicotiana tabacum) . F X (Solanum melongena), <+ 77
4 £ (Solaneum tuberosum) . k< bk (Solanum lycopersicum) . NI HS
> (Capsicum annuum) . _*F 2 =7 (Petunia hybrida) % &,

IAR: ¥4 X (Glycine max), T K (Pisum sativum) , ¥ > <X (Vic
ia faba) . 7 (Wisteria floribunda) . S v Ht4 (Arachis hypogaea
) . ¥ 344 (Lotus japonicus) . 4 4> < X (Phaseolus vulgaris)
. 7ZX% (Vigna angularis) . 7H>7 (Acacia) . W< Iv¥> (Medicago
truncatula) . E33a< X (Cicer arietinum) 73,

U8 : £ (Chrysanthemum morifolium) . <7 1) (Helianthus annuus
) &,

YR 7754 (Elaeis guineensis, Elaeis oleifera) . 4> (C
ocos nucifera) . W X4 (Phoenix dactylifera) . @+ (Coperni
cia) R &,

IR Nt/ % (Rhus succedanea) . A a—F v b/ F (Anacardium
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[0084]

[0085]

occidentale) . @IS (Toxicodendron vernicifluum) . <> 3J— (Mangi
fera indica) . EX4FF (Pistacia vera) A&,

R A7RF+ (Cucurbita maxima, Cucurbita moschata, Cucurbita pep
o) « #2127 (Cucumis sativus) . BS RV (Trichosanthes cucumeroi
des) . 34> (Lagenaria siceraria var. gourda) &,

INSHEL: P—F > R (Amygdalus communis) . /85 (Rosa) . 4 F 3 (Fraga
ria vesca) . 445 (Prunus) . 'V > (Malus pumila var. domestica)

. EE (Prunus persica) 7&¢&,

TRYREL: K™Y (Vitis vinifera)

+5F>a% : h—%—< 3> (Dianthus caryophyllus) 7,

Y+ %% : "7 S (Populus trichocarpa, Populus nigra, Populus tremula)

e,

A 2% : by EOOY (Zea mays). 4 R(0ryza sativa)., FFLF (Hordeum
vulgare) . 4 F (Triticum aestivum) . U3V ALF (Triticum ura
rtu) . AR LF (Aegilops tauschii) . S+ MAHET S (Brachypod
ium distachyon) . # 4 (Phyllostachys) . H N ¥ E (Saccharum offici
narum) . REF7 4SS X (Pennisetum pupureum) . T P4 X (Erianthus
ravenae) . A AF (Miscanthus virgatum) . YV JLH L (Sorghum bicolor
) 24y F TSR (Panicum) &,

AR Fa—1Y w7 (Tulipa) . 2 Y (Lilium) & &,

BHOATH, Y EIFERRMYEQDD, AR, VYIHL, ALF, TUY
1. YEUVAZTEVBEYMELBMICEZEEL. BOoBECT Y TV
DEXREOESWVWENERNRETEIENFELWL, FMEzRRT DL DIC,
CNOEDNSEM L EBEMENA FZRRONRNAF TS ZF v I DRBHS
HRATESNLTH S,

Fro, B L7k DIC, AFEATHERTRLEREICEST S SV AR
— 89 —% 01— RTHRERIZ. BLAOEPHISBEBL TERTHIENTES
A WROBAOBERICIHELC T, BEEERLTHAWVWSIENTES, T4b
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[0086]

[0087]

5. WROEYMENBETEENHETHZHEEICTIE. EEEICESTS
SVAR—H—ED—RTHREE L TETFEBYHOOERLZHEDEEA
TBIENTED, T, HROBYHEEINFEENHERTHZHEICIE
. BEEICES TSNSV AR—Y %I — RTI&EEE L TRFEEYH,
CERELI-EDEBATEIENTED, RHROBEYMEIE T EEDBER
THol& LTH, NFEEYPHROETEZICESTE NSV AR—F—%
O— N9 I2RBEEALTERV, NFEEYPTHZ 04 XTI FHED
BENEICEEE TS5 NSV RAR—49—% 10— R 2%BETH ZAtSWEET8 4 /X%
VE%1— NI %EIE. HROBYH A FFOETFEEY TH>THBH
MICEFNEIBEEEZELLALIELIENTES,

TOMDIIR, ZOMDFEE

bk U AL, A O L h SEYI AT EESREERIKRT 5
BIRIEE, RELXMOFETITIZENTE S, BROFEIFICRES
NZEDTIRAL, BIZE. N 7axq 2 VTS0 ERFIMEEEAES L
TBERLTHLWL, BREGREEZENR LRIC, EYEISBEYZ R
L. ERLAEBEMICEENIBEOEZAEL. BER LR L THERELE
BICHELTWREDERKRLTHELW, T ERLABHEMICEEZND
HEDREREEN TR EMMNICAET 2/EZTERLS., AIZEREICRIBL
EETIAREEZAVECERETAELTERL,

Fe. WEERRNIETE SN HEERIRBY DL S ERICHK > TERREY %
"2 ENTED, LERBMEIBS TSNS VAR—F9—%20—RTBRK
BORRENFLEE LR L TERICALTZEWVW>EHEEFRFLAEER
B, TOBEMICEFTNIREZEEL L GERT B EICEL> T £
RREAETHIE TBHEMICESE NI BEIEN L A RENLEMRE %
EET 22 ENTES, Ad. HMEERIRBEYCZOFHRL L. B PE
F. RE K AL BE R BEOFEMBAEET. ThLEEKC
FEFEEET S ETBEMICESEN S BEEIIEN L AR ENLEYRE
HEBETDHIIELARETH D,
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[0088] LALERBBEL7& DI, AFEBICEINIE. B LA EOHESEICEST S
FSUVRAR—H—%1— R 2RBEZHIEAEAT S, UBERBORR%
Mt 22 & T BEROBYAELER LT, BHMICETh2ERELSS
BICALIEZIENTES, JIT. BHMICSENZERD & LTI
TNA—R (TRIFE) . HSZ VM= IV /—ZARVTILI A= EW
STBRER RVO0—R, FV M —ARVII =R EVWSEZRBREE ST
BRTHD, Tabb, b LEHEOHEEMEICES TSNSV AR—49—
ZA— R 2RBHEEAEATIH. RET 2ERBLTORKREZHEILT
22&T, BEMICEEFNE NI —R, HSV =R, IV /=2, 7l
Jh=Z, Z2/0—R. Vb =ZARUVTILE—REOEHRIDI>BVTH
M BULOBEABLEIBZIEATES, BHIC, KERICEINIE BH
MHBEOTIVI—Z, VI F—ARVCRAIVO—ADREEZKBICALIES
ZENTED,

[0089] 4FIC. BHEME L THKMBIN SEEINZHKRERET 2MRICIE. £
U7 EOEEEICES Y2 S Y RR—4—%0— KT 2%EE% Mg~
BATEH. URBBOFRREMIL L ENE. EEINHKROZERSE
AT 2L D RZMTTRETDIIEMMFELY, ISIC. YEME. HE
KBEDEEEMERTDLDBRFETICTUEET S EANALIYFELYL, A
ZWE, HZEPERIET SROBIBRME%RESORILLE, L YFE L <1390
URHIL EDBEAEEE§5 2 & T HKROEMEHLE L. BOBIKBRDESE
EZIBRTDHIENTES,

[0090] MIZIEX. BFEERS O XFTXAFOHKRICEEZENZEEENS W2, OuM
(EHfBE, BRENE) THHIOICW LT, AtSWEET8Y /X E%A21— KT 3
BEEEBALLIZE TR, BRENAW2400uMETEMT S5, k. F
ERA XOPKRICEENIERENSW. 3 uM (FHE. BEUE) T
HBDITH LT, AtSWEET8Y /30 E% 01— R T 5% EA L W EEH
A RICBVWTE, BEKBRPOEREZANRBICALIESZEATE S,

[0091] LILEO&EDIC. ARBICINEEHEREOBEMERNT I ENTED
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[0092]

[0093]

[0094]

o BEXLBEMIE, I DA—LRG/RISERBORBEEICERTSI &
NTED, Tabb, BHYMICEREICEEFNSERYZ. 7L I—ILREE
CEMBRBOREES: LTHRATZIENTES, COEX, flZIEBEY
ELTHIKBZRZRRAT %56, Lk LR EOREXICES TS M5V AR
— 89— VNI EEBEGETEEATEIN. RETHHEHZELTFORRZEIL
D OB L HIKREZZDEZ 7 I —IILEBOPERBRABORIGR
WKRIAT 52 &N TE S, W, LB SEFREX L 2 HKKR Z B a0 IE
P, HORREPERRREZZARMT 0B EZTo%k. 7II—ILEECE
BEEBORISRICFATSEIENTES,
el

T, EeflzBWTAFEREZ L YFFMICERAY 25, ARPOXIBIE
BN SERBBICIRESI NS D TIZRL,

1. 204 XFTXFHEGHEENAIVZ NS FOFR
1.1 PCRIC & BAtSWEET# /84 B % O— R ZDNADERE
1.1.1 AtSWEET# >/ E% 01— K9 ZDNADIEIZ

204 XFTXFHSFEE L 2cDNAZ BN L. PCRIC & 2 5T A (DAtSWEET
. AtSWEET2, AtSWEET3, AtSWEET4, AtSWEET5, AtSWEET6, AtSWEET7, AtSWEET
9. AtSWEET11, AtSWEET12, AtSWEET13, AtSWEET15& CFAtSWEET174 /84 &
% 1— R3 2DNADIEIR % 1T o foo FMEFMDNAZPRI20IANNR Y & — (H B S/
A ZF 8, #3264) ICHEAT B, 5 KRimiCSal IHIREESRERFHECS % 40
L2747 —R7S54v—%, £/3 KRiHmiSac IF/IdPst IHIREERERE
EIEMMLE)NN—RTS547—%5&5 Lz (R5) .
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[£5]
2
DE\"; PG A5 ;f;g
SNEETI sal I -SWEET1-F26mer |5 -TAATGICGACATGAACATCGCTCACACTATCTTCGG-3' 10
sac | -SWEET1-R 5’ —TATGAGCTCTTAAACTTGAAGGTCTTGCTTTCCATTAAC-3’ 11
SWEET2 sal I -SWEET2-F27mer | 5" ~TAATGTCGACATGGATGTTTTTGCTTTCAATGCTTC-3’ 12
sac I -SWEET2-R2Tmer | 5° -TATGAGCTCTCACACGTAAGAAACAATCAAAGGCTC~3’ 13
SWEET3 sal I -SWEET3-F27mer §5° -TAATGTCGACATGGGTGATAAACTTCGATTATCCATC-3’ 14
sac | -SWEET3-R28mer | 5" -TATGAGCTCTTAGATCGATGAGGCATTGTTAGAATTC-3’ 15
SUEET4 sal I —SWEET4-F3imer |5  -TAATGTCGACATGGTTAACGCTACAGTTGCGAGAAACATTG-3’ 16
sac | —SWEET4-R30mer | 5’ -TATGAGCTCTCAAGCTGAAACTCGTTTAGCTTGTCCAC-3’ 17
SYEETS sal I -SWEET5-F30mer |5’ ~TAATGTCGACATGACGGACCCCCACACCGCCCGGACGATC-37 18
sac I ~SWEET5-R31mer |5  -TATGAGCTCTCAAGCCTGGCCAAGTTCGATTCCAGCATTC-3’ 19
o sal | ~SWEET6-F33mer |5 -TAATGICGACATGGTGCATGAACAGTTGAATCTTATTCGGAAG-3’ 20
sac 1 ~SWEET6-R32mer |5 -TATGAGCTCTCAAACGCCGCTAACTCTTTTGTTTAAATATG-3’ 21
SWEET? sal I -SWEET7-F28mer |5  -TAATGTCGACATGGTGTTTGCACATTTGAACCTTCTTC-3’ 22
sac | -SWEET7-R3Imer |5  -TATGAGCTCTTAAACATTGTTAGGTTCTTGGTTGGTATTC-3’ 23
SWEETO sal I -SWEET9-F3lmer |5’ -TAATGTCGACATGTTCCTCAAGGTTCATGAAATTGCTTTTC-3’ 24
sac I —SWEET9-R2Tmer | 5" -TATGAGCTCTCACTTCATTGGCCTCACCGATCCTTC-3’ 205
SWEETL1 sal 1 -SWEET11-F29%mer | 5 -TAATGTCGACATGAGTCTCTTCAACACTGAAAACACATG-3’ 26
sac I -SWEET11-R27mer | 5° -TATGAGCTCTCATGTAGCTGCTGCGGAAGAGGACTG-3’ 27
SWEBTLO sal 1 -SWEET12-F29mer | 5° ~TAATGTCGACATGGCTCTCTTCGACACTCATAACACATG-3’ 28
sac 1 ~SWEET12-R29mer | 5 -TATGAGCTCTCAAGTAGTTGCAGCACTGTTTCTAACTC-3’ 29
SWEET13 Nde 1 -SWEET13-F30mer | 5° —GGAATTC_@_'_[&TGGCTCTAACTAACAATTTATGGGCATTTG—?)’ 30
sal I -SWEET13-R30mer | 5° —TAATGTCGACTTAAACTTGACTTTGTTTCTGGACATCCTTG-3" 31
SPEETLE sal I ~SWEET15-F30mer | 5’ *‘TAATQI“(}“Q_}_\_C_ATGGGAGTCATGATCAATCACCATTTCCTC—3’ 32
sac I —SWEET15-R27mer | 5’ —TATQMTCAAACGGTTTCAGGACGAGTAGCCTC—B’ 33
SWEET17 sal I -SWEET17-F30mer | 5° "TAATMATGGCAGAGGCAAGTTTCTATATCGGAGT—C’:’ 34
sac | -SWEET17-R2%mer | 5° "TATMTTAAGAGAGGAGAGGTTCAACACGTGATG_SJ 35

[0095] #LT. IN5TS5A<w—&, PrimeSTAR GXL DNAZR!) X S5 —+f (TaKaRa, #
RO50A) %{HF L CPCRIBIBA1T>7/c, RIGRMMERGICRL. RIGEH%
R7TICRL7E,

[0096]
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[£6]
Component ()
#% DNA (100 ng/pl) 1l
5 XPrime Star GXL buffer 4 pl
dNTP mixture (25 mM) 1.6 pl
Forward primer {10 ng/pl) 04 ul
Reverse primer (10 ng/pl) 0.4 ul
Prime Star GXL (Tu/pul) 0.8 pul
BEK 12.6 pl
Total 20 ul

[0097] [37]

94°C 5 min
!
98°C 10 sec
50°C 30 sec %X 30 cycles
68°C 1 min
!
20°C
[0098] RIC. LEEPCRIZIE TS S 4L/ DNAKF H % pCR2. 1-TOPOA 4 4 —DNA (Invitro
gen, #K4500-01) ~{EAT B/, UTONE%E L, 5 KRim&d KRimiCAde
nineZ L7z, RIGEEKERBICR LI, RBICR LRGN KEZTOCTI
SoERSX 7,

[0099] [5R8]

Component

PCR &IG & 15 pl
10 X ExTag buffer 3
dNTP mixture (256 mM) 2 pl
Ex Taq (0.5 u/ul) 01
RE K 9.9 ul
Total 30 W

[0100] 1.1.2 IBIEDNARTH DEIY H L & L TEH
PCRTIENE L /= ZDNART F % 7 HO— R 5 IILEK X&)%, MagExtractor-PCR
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[0101]

[0102]

[0103]

[0104]

[0105]

& Gel Clean up Fw ~ (TOYOBO, #NPK-601) A#FHWT. HIYH LE&E AT
2o e, IYHLBRIZ. vy MREOIZ2 7> TITo 7,
1.1.3  1EIEDNAKR A D B gnie

FEEL | /- SEAEDNART A&, TOPO TA Cloning (Invitrogen, #K4500-01) %
WTpCR2. 1-TOPONR Y &4 —ICE A LT, RIGKRMEMZER ISR L, RIICR
LeRibEEERTOOBRISGI B,

[£:9]
Component ()
Y H LS4 (SWEET E25U3818) 2 ul
Salt solution 0.5 w
pCR2.1-TOPO vector 0.5 ul
Total 3 u

RIS, TORIGHE2 w | &Escherichia coli DHa OV EF > M)l (TOY0B
0. #DNA-903) ICRIIL. WEEH#ET >, KB LTIIOPENE L 1%, 42
CTIMWBERNIBET o/, TDH, KALETEA L. 500w LDSOCEEH (In
vitrogen, #15544-034) ARMNL. 37°C. 180 rpmTIBEIRE D EE L,
RESOug/ MDA F<A >V ERMLULBER L — MIDMF (N,N- X F
JWRILLT X R) ISBEH L7240 mg/ml X-gal 40 L, 100 nM IPTG 40w L% 3%
LB, ISHICHEBRI0-200w 526G L, 3ICT—HRiEEL., B0
——%=8k,

1.1.4 JO0=—PCRICKZHEEGBROF vV ERY T4 70— DEIK

MEHGLORBR., 2BOI0=-—NMEFoNik, £I0=—ICDWTHADNA
DEEAEIRT D=5, MI3-F : 5 -GTA AAA CGA CCA GTC TTA AG-3’ (&
FIFES36) RUM3-R : 5 -CAG GAA ACA GCT ATG AC-3' (ER3I&E =37
) AAWTCIHO=—PCRAEIT> /=, OJAO=Z—PCRORIGRMEMERT1 0ICL
. PCREHAERT1 11T LT,
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[#10]
Component (uh
572 DNA Colony
Ampritag Gold 360 Master Mix (ABI. #4398881) 10 pl
Forward primer (M13-F) (10 ng/pi) 0.4 pl
Reverse primer (M13-R) (10 ng/pl) 0.4 ul
BB K 8.2 i
Total 20 wl

[0106] [R11]

[0107]

[0108]

[0109]

98°C 10 min
!
95°C 15 sec
50°C 30 sec %X 30 cycles
72°C 1 min
!
72°C 7 min
!
20°C
1.1.5 RS54 70— bDTS5 I RDNAEE
BADNALFEER CEX /- O—UD S TSI RINNDEE AT, TSR
X RDNAD¥EEL L. QIAprep Spin Miniprep Kit (QIAGEN, #27106) % F\N.
Ao RNINICH>TITo =,
1.1.6 RIF 4 T7oO0—VOEEBIRE
1.1.56T#/ 75X KDNAZEERYIC L, M3-FRUM3RSS A v —%FHW
TPCRIBIRB L. #M4TAFIik (U H—%K) ITL Z2DNATH OIEEE DR
E&={T27,
1.2 (EZEKICE DAtSWEETSY /840 &% 01— KR$ 3DNADERE
AtSWEET8, AtSWEET10., AtSWEET14, AtSWEET16%4 > /X2 &% 33— K9 ADNA
DWTIE, 5 RimiCPst IHIREERERHBLY). 3 RimicSal IFIREERERA
BRAEIT 5 &L DOEEERIZRET L. (EEWICEER L, TOER. pEX
ARG — (AROAVISAAFTI /AT —) ICEAIN/-AtSWEET8 K& At SWE
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ET144 > /89 &% 33— K3 BDNA, pCR2, 1-TOPONR 4 & — |C#E A X 117 AtSWEET
10K O'AtSWEET164 /XU E% 01— R BDNAA 8B &N TE T,
[0110] 1.3 %IREFRRIGIC L DAtSWEETY /80 E%A 01— R BINADEIYH LB &
1.1.5&1.2TELNLETS X I RDNAD SAtSWEETH /XU E% 01— K¢ 3D
NART 2 EXY B9 /. —EOFIRBRULIEZTo> 7, BINAICKH T 2 FHIRE SR
OHAEbEERT 21258,
[0111] [F&12]

DNA 44 — e} @ Z[EH DNA 44 —E A Z=lH
AtSWEET1 Sac [ Sal [ AtSWEET10 Sal I Sac I
AtSWEET?2 sac I Sal I AtSWEET11 Sac I Sal I
AtSWEET3 Sac I Sal I AtSWEET12 Sac | Sal I
AtSWEET4 Sac I Sat | AtSWEET13 Nde I Sal I
AtSWEET5 Sac I Sal I AtSWEET14 Nde I Sal I
AtSWEET6 Sac I Sal I AtSWEET15 Sac I Sal [
AtSWEET7 Sac I Sal I AtSWEET16 Sal I Xba I
AtLSWEETS Nde I Sal I AtSWEET17 Sac 1 Sal I
AtSWEETY Sac [ Sal I

[0112] 1.3.1 IBIEDNABTH DSac I, Nde IN(LSal IFIREZRKRIS (—EIH)

Sac I(TaKaRa, #1078A). Nde I(TaKaRa, #1161A)X(&Sal I(TaKaRa, #1080
AEZBRVWTUTORIGEZERHL, 3ICT—BRIEIE. 1.1.5F/£IE1.2T
BoNAETSAI REYPM LI, Sac IORIGHKRMEKER 1 31C. Nde IOK
B ESR 1 412, Sal IORIGEMEMEZR 1 6ICR L7,

[0113] [5&13]

Component (ul)
Plagmid 45 pl
10X L buffer 10 ul
Sac 1 1wl
DW 44 pl
Total 100 ul
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[0114]

[0115]

[0116]

[0117]

[0118]

[%14]
Component (uh)
Plasmid 45 pl
10X buffer 10 pl
Nde 1 1T
DW 44 yl
Total 100 i

[#15]
Component (ub)
Plasmid 45 ul
10X H buffer 10 W
Sal 1 1
DW 44 i
Total 100ul

1.3.2 HIREERKRIGIC & YW BDMT U 7=DNARRT F D F& 5

RIC, DNAZREBELS B/, PCL (7 /—)b:200KRNL:AYTINT
VA= =24:24: B ETY /-t ET o Tco RINBRICEEDPCIZNN
ZTHE®R L. 59ME. 15000 romT:&E O L CER LA LEBICEED 7 OORIL
LZEMZ., BRICEOULLEEZDON L, B LALEBICZEEDTY / —
JVAENZ. Pellet Paint NF Co-Precipitant (X)L /N4 A4 >H 4 ~, #70
748) ERMWTIY / —IVEBRZETo7c, F/R&. T ONIDNAIZRE K4 u L
IR L T,

1.3.3 IBMEDNARTF DSal I . Xba IXRUSac IHIRERKXIG (ZEE)

RIC. Sal I(TaKaRa, #1080A), Xba I(TaKaRa, #1093A)X(ZSac I(TaKaRa
 HOTBA) ZRWTUTORMBEZFRL, IICT—BRRISEETHE, 1.3.2TH
LbNETSRI REYIBTL7E, Sal IORBEMENREZR 1 612, Xba 1D X
WHAR 23R 1 712, Sac IDRNEMKZR 1 8ICR L7,
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[3R16]
Component (uh
Pellet
10X H buffer 5
Sal 1 Tl
DW 44 yl
Total 50l
[0119] [5&k17]
Component ()
Pellet
10X M buffer 5
100 X BSA 0.5 ul
Xba 1 1 ul
DW 43.5 pl
Total 50
[0120] [5k18]
Component (ul)
Pellet
10 X L buffer 5 ul
Sac 1 1
DW 44 pl
Total 50 pl

[0121] 1.

A Y

(o)

3.4 HIRREERRINIC & Y BIBT L 7-DNABR Fr D &S5
1.3.3TH/EONERIGEIFT.L.2OFIHE BRICT HO—RFILEIIKENER
MagExtractor-PCR & Gel Clean up ¥ v NEFHWTHIY H LEBE AT /-

PCT/JP2014/084319

[0122] 1.4 HIREERISICE B2pRI201ANR S 4 —DEY H L B L OS5

17

[0123] 1.

1.3THBLNIASWEETY /XU B A O1— R 2NAE &ESAy—>ava
D 7=, pRI2OIANR Y § — %1, 3 ERDFIETHIFRERNIE 1T > /=,
5

SA7—2ay
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[0124]

[0125]

[0126]

[0127]

1.5.1 A7 —Ya VRl

1. 3TIG/-AtSWEETY >/ /B % 01— RN HDNARTF % 1. 4TS/ pRI20TANN
DH—A~EAT DD, S4AT5—avRihEITo7, RISICIEZDNA Ligatio
n Kit Ver.2.1 (# h5/84 #, #6022) #F\, 16CT—HRHEIE7,
1.5.2 45— aVRINEWMORERi

ERSA T -2 arvRIGOKR TR, RISKR2ulZRAWTIL 1. 3ERKROFEE
THEEGR%EIT> 1,
1.,6.3 AAZ—PRICLZSA 5 —2aVvREDFTv Y

OO0=—PCRTIBIET 2DNABT R DRI 2 7 A O—RTIILEKIKE THREIL
TBEICED>T. AMSWEETY /XU E %D — RN T HINADRT 4 —~DiEA%
mEER L 7=
1.5.4 SA45—=2aVRIGICEYEFEONAINAI VX S ~DFES

BWADNAD R TEX 20 =—HD 5 S5 X3 FINADIERE %17, BRIDDNA
WrA AEAL7O—V %18z, 75 XX RDNAD#ERLIE, QIAprep Spin Min
iprep Kit (QIAGEN, #27106) #F\W. RO 7O RNINICHK>TiTo%k, B
S5N7=DNAD > R RS54 b (AtSWEET / pRI201AN) O¥pIEthE A4 IZRT,
B4 (CH T, LBl left border% . RBiLright borderZ . TNOS|{ZAgrobacter
ium tumefaciens MOTITS R I RAEED / /) VEKEBERELTNOSOEET S
— X Rx—4—% . NPTII|ZEscherichia coliE3neomycin phosphotransferas
elI5&{zF % . PnosifAgrobacterium tumefaciens DTi S AI RBED / /X
) VEKRERELEFNOSOES S OF—4 —%. THSPiXArabidopsis thaliana
H3¥dDheat shock protein&{nFHSPDEEE Y — I r—4 —%, AtSWEET|IAra
bidopsis thalianafA3ESWEET#4 > /X &% J0— K9 BDNA%, P35SIEAHY 75
T—EH A V(I R3BSEE TOE—4 —%, AtADH 5’ -UTRiZArabidopsis
thalianafg3Malcohol dehydrogenaseiB{zFADHOEIERT /N> H—%, Co
LE1 orildEscherichia coli#ESFE % . Ri orildAgrobacterium rhizogen
esDEHERZETNETNKRT,
1.6.1 {EZEMICK D0sSWEETH >/ B % J— KT ZDNADEREE IV R b
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[0128]

[0129]

>0 NOER

YOAXFXFOIARVEEEZSEICLTTI/BEINEDLLRWVWED
ICHET 72 ICERFUERET L 7R3 L 70sSWEETS, OsSWEET11, OsSWEET12, OsSWEET13,
OSSWEET14 % T*OsSWEET154 > /XU &% 01— K3 2DNADRE I K 2 {AlicNde I
Tl (REFSREREEC T, #&1E0 RV {lICSac IHIREESRERHECT &2 MI0T 5 & 5 5%
gtL7ce LT, BETL/ADNAZAEZZRIICEGM L. pRIZOIANN S & —(THA
THETRINAIVR NSV MafFle, d. 5 RIRICHAINL /zNde IHIRR
EXRERSHACSU (S CATATGS )ICEENBHATGA'SWEETS > /30 &% — ¢ 3D
NADRIIA K & =BT B LI LT,
1.6.2 {bLZEERIC K BSISWEET8 & PpSWEET8% O — K ZDNADERE E OV R
>0 hDOER

BRIBESS5ICRA L b~ MHBESWEETS > /8 B (XP004230255, LT, SLSW
EET8 &MY ) D7 X/ BEEeH %= 01— K9 218EELSI & L CESIES 4 O, EEH
BSTICRLEZEXY Y ARIT/rHRESWEETS > /37 & (ED064580, LA, PpS
WEETBE#39) 20— N9 ZIEERSIE L TEIES 4 2%55T L, TLT
. INhHETIES4ORT4 2ICH1F5. BB FUAIICNde THIPREFSREREH
EeFl, #&i1E3 R RICSac IHIREERERHESI MM T 2L D8&FH L, L
T, BREFLCDNAZABZ2RIICEERL L. pRI20TANNR I & —(ICHEAT 5 T & T2
BOINADAV R NS MNaBlz, b, 5 RimiCfTho L 7zNde IHIFREESRERE
Be7 (5 CATATGS )ICE2FNBATGHECIIES 4 ORTV 4 20\ RNV &—
BITBLDICLT,
1.7 04 XFXF~DOBEEH

LSRG 6N TNCT. 6. 2THER L BIHERANI S —%2T L 7 bOKRL
—< 3k (Plant Molecular Biology Mannal, Second Edition , B. G. St
anton and A. S. Robbert, Kluwer Acdemic Publishers 1994) (T &Y. Agro
bacterium tumefaciens CH8CIRRICEA L7z, RWTHEMRIEARY 4 —HE
AXIhn/-Agrobacterium tumefaciens%. CloughSic L YEEHEH I /=2 EE (
Steven J. Clough and Andrew F. Bent, 1998, The Plant Journal 16, 735-
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[0130]

[0131]

[0132]

743) IC&Y, BERI O/ XFXF T84 TCol-0CBAL, TH(HEE
#a(transformant) E—HR)BEFEZEUIN L, EURLAETIEFIE. AF<A1Y
v (50 mg/L) . AINRZ=Z Y (100 mg/L) BRUNY L — hKFF (10 mg/
L: FRIEFZEHE) 2STMSEREH(BERREILO0. 8%) )ICEEEREL.
# 2 BREE UMESGREERR L, BRUCBESREE, FT0 L LM
SERIEMICEA A, ISICK1BEBARER. N—IFa25/1M bV L
WO (HHIDIXR) #FKBELETHIHSEE LT EWNENCHEABEAT2

(EERE_HEK) BF 2B,
1.8 >O4 X+ XFHKBOEE

AtSWEET, OsSWEET, SLSWEET8, R UMPpSWEET8#4 /8% E#% J— K¢ BDNA(C
Lo THEGRINLYOM4 XFXFTOTIRIST2HEDEOFEE %, 18L/6D (1
SRFEI AR DR ORFERE R ICT 22405 N Y 1 VILEM) . 22CTlTo1
o BlMb#&. 1~ 2:BEE L AEWEICT/1000N1 RRYy VRE5Z. v
T740L (BIEERE, $505v 7)) TEESOMALIFE L <IF90%LLEIC
03 &DICHEMESHAH. HKREHEIERL (B5) . BHICERICN
BLUEHKKREZLDIRL. SKRFOBREEZ DML, A, BERI O/
XFZAFCTITANIT) D L%RE - BB LTPNEINIEFEZTIEF. T
1BFa2REBRT DMDPCRAEDHFZEICK Y., HIREP~DOINAEAZHEER L
WEDEETIEY, THEMEZRIE L NI hIEBTET2ZBTEEET 2,
2. A RWEETLANAI VI NS Y ~DVEE
2.1 AtSWEET# v /XU &% 01— N BDNADIENE

EELSATHRAL LY OA X F X FHEEGEAINATI X S 7~ (AtSHE
ET84 /X &% 01— Rg ZDNAROALSWEET114 > /R0 B % 01— R$ 3DNAK
TPAtSWEET124 > /87 B %A 33— K3 BDNA) %#55F1& L. PCRIC & YALSWEET8 %
VIO EED— KT BDNARALSWEETI1 4 >/ B % 01— R § BZDNAKR TPALSW
EET1249 >/ B% 01— N 2DNAZZNENIBIE L2, d. BIREM % pEN
TR/D-TOPONR Y & — (LB AT B7=8IC, 5 ImilI&CACCEETI ZfThn L TW 5,
2.2 IETEDNAMT R %= BN o B i



WO 2015/099045 52 PCT/JP2014/084319

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

"TONERIGBRO—EZT7HA—ZATIIEKIKEIL. FELLYT A XDIF
IEENIH D EEMEEEL~DB, pENTER Directional TOPO CloningF v b
(1vENOY ) ZBAWTPENTR/D-TOPONY & —ICEA L e,

I, RIGEEE%Escherichia coli DHa AV EF Y I (F HS5/31
ANTHML, BEEHREIT o, KBLTIIHERE LK. 42CTIHHE
DOEMIBEITo Tz, TDH, KBTRD L. 300w LOSOCIEM (4 HZ/81 F)
ZARMLU, 37°C. 180 rpmTIEEIRE 2 BE L, JOBEREZRBE O ug
/MDAFIA LV ERMULLBERT L — MIBf L, 3TCTHREI[TEL.
Voo =-—%%E7%~,

2.3 JAO=—PRICLZWEGHROF v I ERIT 4T/ 00—V DEIK

OO0=—PCRTIBIET 2DNABT R DRI 2 7 A O—RTIILEKIKE THREIL
TEHEICL>T. MSWEETY /NI E%ZT— R ZDNADNRT & —~DHFE A%
mEER L 7=
2.4 RIF4T90—-rh5DT5RI RDNAKESL

FADNADFERR CTE Ao O0— USSR RINNDBEE ATk, T353R
X RDNAD¥EEL L. QIAprep Spin Miniprep Kit (QIAGEN, #27106) % F\N.
AMIOZ7O NI > TITo 7=,

2.5 RITFT47o0—-VOEBEERIRE

2ATHE LTS5 X3 RINAEZEFENC L, M3-FRUMIB-RTFS 4 <v—%H
WT. DNAY =4 ot (Ry o< > O—)L4 — CEQ8000) (Z & YDNARTH D&
ERIDRE%=1T > f=
2.6 LRI & E e

2. AT /-AtSNEET8 S > /XU &% 01— K9 BDNA, AtSWEET114 >/ &% O
— K3 %DNA, AtSWEET124 /30 &% 00— K$ BDNALYHE A X N /=pENTR/D-TO
P05 XX RDNAE 1 RFLEERIANT 4 — (pZH2B GWOx) & &\ TGatewa
y LRRIGZITW, REICRT DI, 1 REMERTEREIFERT 5/72HD 0
VANS U NEBEL

I, RIGEEE%Escherichia coli DHa AV EF Y I (F HS5/31
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[0139]

[0140]

[0141]

[0142]

[0143]

ANTHMUL. MBI ZT o7k, KALTIIOHEME L2k, 42°CTI5/E
DEIIE AT o7, TOHK. KBTERAL. 300w LOSOCEEH(H 55 /31 )
AWML, 37C. 180 romTIRREIRE Y EE L, COEEREKBESO LY
/MIDARGF ) A VERMUELBEXR L — MWL, 37CTRERE
EZL. Bfon=——%%E7%,
2.7 JO=—PRICLZHEEHGBROF v I ERI T 1T/ 00—V DEIR
OO0 =—PCRTIEIFE T ZDNABTF DR X %2 7 A0 — XAV EKKE TARIL
THEICL ST, AMSWEETY VXV E % O— RTZDNADNR Y § —~DIEA %
R L 7=,
2.8 RYF4790—rHENDTS5AI RDNAKES
FBADNALESR TE A/ O—V DS TS A RINADKEE AT 27, TSR
X RDNAD¥ESLL, QIAprep Spin Miniprep Kit (QIAGEN, #27106) %A FH\LN.
AMIo7O MR- TiTo T
2.9 RIF4 70— OEBEEEIRE
2.8CTHRELAETSAI RINAESERICL, UTFOTS4<—%FUL T, DNA
S—4b vt (Ry v d—)L4— CEQ8000) & Y DNARTE DISEESI DR
Ex1To7T,
Ubi3 F : 5 -TGC TGT ACT TGC TTG GTA TTG-3° (EHIEES3 8)
UbiTseq3 : 5° -GGA CCA GAC CAG ACA ACC-3  (EZHIBEES39)
2.10.1 1EZEAEMIC K D0sSWEETH /3 E % 00— K3 B2DNADEE
OSSWEET13, OsSWEET148%L\ iZ0sSWEET154 > /84~ B % 31— Kg ZDNAIC, pEN
TR/D-TOPOR S & —|[CE AT B 7/-5 IHICCACCEIS={4INd 5 & HERET L &
o 5¥5t L7=DNAZALZMICEER L. pENTR/D-TOPONR S & —(THA L 7=,
2.10.2 {bZAMICL BSISWEET8 & PpSWEET8%A O — K3 ZDNADENSS
Z ZTlE, SISWEET8% 01— N9 BI5EESI & L TESIFES 4 1. PpSWEETS
1—R92EHEENE L TEIES 4 3%5%5 LA, £LT. I HESY
BS41 %04 31T LT, pENTR/D-TOPOR Y & —|CEB AT %785 IHICCA
COEEH &= ftind 5 & D55t L7z, %5t L/cDNAZ LRI 2 AR L. pENTR/D-
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[0144]

[0145]

[0146]

[0147]

[0148]

TOPONR Y & — A LT,
2.11 OsSWEET, SISWEET8XZ|ZPpSWEET84 > /R4 E% J1— K3 ZDNAD IV R
>0 bDVESL

2.10. 1% TU2.10. 2TEM L7=DNAZ LY, £EE2.6~2. 9& ARRICA RS EEx
AR —%EEL,
2.12 A XANOF B

2. 9% V2. NTHERH L EMRRANY ¥ —% BT, The Plant Jour
nal (2006) 47, 969-976ICECE D AAICHELS, AtSWEET, OsSWEET, SLSWEETS
. XUPpSWEET8S > /XU B % J1— KT 2DNAEZ 1 = (HAER) ICEALT,
2.13 A RBEKRDEIS

AtSWEET, OsSWEET, SISWEETS, & U'PpSWEET84 v /X~ E# 11— K¢ BDNA%
BALTA ROBEGHREBE—HKEZ, BER6cmRy MISEIRENN—IF2
A MNEANEBDICHLEBATEE L, A4 xOFEE, 18L(30°C)/6
D(25°C) (18B5MEI30°CEERA D% OBFE25 CRERMAICT D245 1 VL&
%) TiTo7, BlMb#E. 1~ 25@8MRE L EWEICT/1000N 1 Rxy 7 R
E+RICER. v 77400 (JBIEEHHE. Y505y 7)) TRESHIUL
FELIF0%ULEICAD & ICHEDEBIAH. 1 XOFKERBD SHEK
REFPHIEAL (B7) . BICHELALBEKERZLOR L. BREZSH LA
3. HEKBFOFERESN
3.1 HEKmY Y TILOFER

1.8T/ELbNhyOaA XFXFOHIKIKR., 2.13TRLNIA ROHKKRDE
BEERyS—ZRHVWTAEL, MKZIMATO3BmUIES L, JRIC. 100
00xG, 10 EDROLDBEETo/=DB, LE0.3LEF— GV TS5 =47
JLICFE L THPLCO AT IC F VM =,
3.2 HPLCIC & ZH¥ERE D DT

FERE DDA TORGETHPLCEAWTIT >, COEXZBENEE L
TUNA—R, ZII b=, Z70O0—RE=B0uMIBRd L HEELEE
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W AW,
SD¥TH S L : CarboPac PA1 (54 A %45 R)
ARk - 100mM NaOH
RE - Iml/min
FEAE 25ul
WSS SV ZART7rROX MUKRESS (51427 X ED4D)
[0149] 4. 2R
1.8 oNnyOq XFXFDEKKR. 2.13TELNA ROBKRICD
WTHEREZAE LEBEREZRT1 ORT20ICRT,
[0150]
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(1 ) ACN27754 Zes
NP 001143639 Zes

XP 002453747 Sorghum

NP 001168479 Zea
XP 004952305 Setaria
XP 002453768 Sorghum
XP 0049852303 Setaria
EMS56172 Triticum
EMT13331 Aegilops
XP 00356342 Brac%godium
050290301100 OsSW04
ACU23234 Glycine
XP 003530439 Glycine
XP 004503589 Cicer
XP 003543992 Glycine
XP 003556856 Glycine
XP 004502067 Cicer
EQY25093 Theobroma
EQY25094 Theobroma
XP 002263697 Vitis
XP 002304566 Populus
XP 002518862 Ricinus
XP 004143859 Cucumis
XP 004300494 Fragaria
XP 004148985 Cucumis
XP 004165967 Cucumis
XP 004245483 Solanum
XP 004252656 Solanum
CAB40053 Arabidopsis
NP 567366 Arabidopsis
Atd4g10850.1 AtSWO7
XP 002872539 Arabidopsis
EQA22771 Capsella
At1g66770.1 AISWO6
XP 004230255 Solanum
EDQ53581 Physcomitrella
EDQ72753 Physcomitrella
EDQB4580 Physcomitreila
XP 001758812 Physcomitrella
EOA19049 Capsella ‘
XP 002870717 Arabidopsis
At5g40260.1 AtSW08
AFK45481 Lotus
XP 003541508 Glycine
XP 003553885 Glycine
XP 004489296 Cicer
XP 003554842 Glycine
XP 004489295 Cicer
EMJ18615 Prunus
XP 004141188 Cucumis
XP 004171367 Cucumis
XP 004141187 Cucumis
XP 004158347 Cucumis
EOQY02361 Theobroma
XP 002298546 Populus
XP 002517346 Ricinus
XP 004306335 Fragaria
XP 004306341 Fragaria
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(2)

EMJ00338 Prunus

XP 004305773 Fragaria
EMJ18479 Prunus
EQA14365 Capsella

NP 201091 Arabidopsis
At5g62850.1 AtSWO5

XP 002866519 Arabidopsis
EQY20683 Theobroma

XP 004241538 Solanum
XP 004236509 Solanum
XP 002321585 Populus
XP 004152552 Cucumis
XP 004171106 Cucumis
XP 004300894 Fragaria
XP 003525497 Glycine

XP 003550741 Glycine

XP 004508856 Cicer

XP 002279850 Vitis

XP 002283068 Vitis
EQOY02360 Theobroma

XP 002274582 Vitis

XP 002877087 Arabidopsis
At3g28007.1 AiSW04
EMS47629 Triticum
EMT00579 Aegilops
EMS56832 Triticum
EMS56833 Triticum
EMT25542 Aegilops
EMS52663 Triticum
EMT16545 Aegilops

NP 001043527 Oryza
SWT6eB ORYS! Oryza

NP 001043523 Oryza
SWTBA ORYSI Oryza

NP 001149011 Zea

NP 001150719 Zea

XP 002455919 Sorghum
XP 004269103 Setaria

XP 003569319 Brachypodium
EMT10735 Aegilops
EMS57342 Triticum
EMS66435 Triticum

NP 001056475 QOryza
0s05g0588500 OsSWO05
XP 004961041 Setaria

XP 002441609 Sorghum
XP 003576074 Brachypodium
SWT7B ORYSI Oryza
SWT7B ORYSJ Oryza
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CLUSTAL 2.1 multiple sequence alignment

EDQ53581 Physcomitrella
EDQ72753 Physcomitrella
EDQB4580 Physcomitrella

XP 001759812 Physcomitrella
XP 002870717 Arabidopsis
Atbgd0260. 1 AtSWOS

EOA1IS049 Capsella

XP 004230255 Solanum

EDQ53581 Physcomitrella
EDQ72753 Physcomitrella
EFDQ64580 Physcomitrella

XP 001759812 Physcomitrella
XP 002870717 Arabidopsis
Atbgd0260. 1 AtSWOS

EOA19049 Capsella

XP 004230255 Solanum

EDQ53581 Physcomitrella
EpQ72753 Physcomitrella
EDQB4580 Physcomitrella

XP 001759812 Physcomitrella
XP 002870717 Arabidopsis
Athg40260. 1 AtSWOS

EOA19049 Capsella

XP 004230255 Solanum

————— MECPVCCWSGNITAICLFTSPYPTFSKIVKKKTYAEFSGIPYVCT
~MGHVDFKVILGYLGNITAICLFASPIPTFINTVKKESVGDYSGIPYVCT
MLSVRVSCNFYS—PTFYDIVKRKSVGDYSGIPYICT
““““““““““ MRVAGNITASFLFLSPVPTFWRIVESRKVDDESGMPYLTA
MVDARQVRFIIGVIGNVISFGLFAAPAKTFWRIFKKKSVEEFSYVPYVAT
MVDAKQVRFIIGVIGNVISFGLFAAPAKTFWRIFKKKSVEEFSYVPYVAT
MVDAKQVRFTIGVIGNV]SFGLFAAPAKTFWRIFKKKSVEEFSYVPYVAT
———MANFSFILGIIGNVISILMFAAPTKTFRRIMKKKSTEDFKGIPYITT
Ll s T ek oMk D 1l skl
NV FS TF IVK KSV DFS IPYY T
SI A FORET EYEV T A
M T M L

LLNCLLRVYYGLP-TVEFQVLVISINAAGCLIEFTYLALYLTYA--QKSI
LLNCLLWYYYGLP-VVEYQVLYYTINAAGCT TELTYLALYLKNA-—HKS]
LLNCLLWVYYGLP-VVELQVLYYTINAAGYVIEMIYIGLYLKNA-—QRSY
ALNTCLWTLYGLP~FVSFQVLVVTYNAAGAGLEISYIITYLMYS——EGKA
VMNCMLWYFYGLPYVHEDSYLVSTINGVGLVIELFYVGYYLMYCGHKQNY
VMNCMLWYFYGLPYVHKDSILVSTINGVGLVIELFYVGYYLMYCGHKKNH
IMNCMLWVEYGLPVYHEDSTLVSTINGVGLVIEIFYVALYLAYCGHKENA

LLSTCLWTFYGL~-LKPGGLLYYTYNGSGATLHITYVTLFLTYAPEPLKI
N 2 e A T TR .
LN LWWWYGL V LV TINA G JEL YL LYL A S
MS TF 1 SV G LHF I IF S K
L F MoV C N
L I

RMKVMKVLMAVLITFIAVTILVLELVHDKKKRKLL IGTLCAVFAVGMYVS
RMKVMKVELAVLILFTLVTVIVLELIHDKKKRKLYIGTLCAVFAVGMYVS
RVKVYMKYLLAVLILFTATAVLVFVLIHDRKTRKLLVGTLCAVFGVGMY IS
RMRVVEFFAVMYCGF TLMTGLVLGLVDSYDTRKT ILGVMGAFLGSLMYAA
RKKTLLYLLGEVVSVAIIVLITLFVIKNDFIKQTFVGIICDIFNIAMYAS
RRNILGFLALEVILVVAIILITLFALKGDFVEQTFVGVICDVENIAMYGA
RRNTLGFLILEVVAVAIIVLYTLFATKNDFAKQTFVGVICDIFNTAMYAS

QS-MKLVAIIDIAFLGAVIATTLVAVHG-TTRLTLVGFLCAALNIGMYAA
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EDQ53581 Physcomitrella
EDQ72753 Physcomitrella
EDQB4580 Physcomitrella

XP 001759812 Physcomitrella
XP 002870717 Arabidopsis
A15g40260. 1 AtSWO8

EOA19049 Capsella

XP 004230255 Solanum

EDQ53581 Physcomitrella
EDQ72753 Physcomitrella
EDQG4580 Physcomitrella

XP 001759812 Physcomitrella
XP 002870717 Arabidopsis
At5g40260.1 AtSWOS

EOA19049 Capsella

XP 004230255 Solanum

EDQB3581 Physcomitrella
EDQ72753 Physcomitrella
EDQB4580 Physcomitrella

XP 001759812 Physcomitreila
XP 002870717 Arabidopsis
AtHg40260. 1 AtSW08

EOA19049 Capsella

XP 004230255 Solanum

EDQ53581 Physcomitrella
EDQ72753 Physcomitrella
EDQRA4580 Physcomitrella

XP 001759812 Physcomitrella
XP 002870717 Arabidopsis
At5g40260. 1 ALSWOS

EOA19049 Capsella

X¥P 004230255 Sclanum
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PLTVMEMY IQTRSYKYMPFLLSLENFINGLVWFGYAFFGGIDIFTAIPNG
PLTVMRMVIRTRSVEYMPFLLSLFNFINGLVWFGYAFIGGLDIFIAIPNG
PLAVMRLY IWTRSVEYMPFLLSLFNFINGLVWFGYAVIGHLDIFTAIPNC
PLTYMRMVIQTKSVEFMPFLLSLFVFLNSTTWTIYAGVPETDLY ILIPNG
PSLATITYVKTKSYEYMPFLLSLVCFVNAAIWTSYSLIFKIDYYVLASNG
PSLAITKVVKTKSVEYMPFLLSLVCFVNAGIWTTYSLIFKIDYYVLASNG
PSLATFKVVRTKSTEYMPFLLSLVCFVNAATWTSYSLIFKIDIYVLASNG

PLAATRTYVIKMKSYEYMPFFLSFFQFLNGGYWTAYAVLVK-DYFIGVPNG
U N L T N I T R
P Vv VI RSVEYMPFLLSLF FING ¥ YAF DFI PN
A vV KTKF F FV LA ST YV S
¥ 3 v
L

LGALSGTAQLALYAFYRNATP————RDEDEKDGPTKPTNNS——LEMEKND
LGALSGVAQLSLYAFYRNATPVVRDRDDVEXKAKHMEPNTDSVYVQMGQANG
LGALSGYAQLSLYAYFRPATPTVRDRNE-EKGNSMKWVSSSVSILVEQND
LGLLLGTTOLYLYAMYRGSTP-———REKPSLPTFSYKLAVETPPKFAPAPD
IGTFLALSQLIVYFMYYKSTPKKEKTYKPS~-mem EVEIPATNRV -~~~
TGTFLALSQLIVYFMYYKSTPK-EKTVKPS————-EVEISATERV-——-
TGTLLALSQLIVYFMYYESTPE-DKTVKPS-~serenEVETSGTDRY -~~~
TGFILGAAQLILYFMYYKSSPTKSTEEKGSAHLMKRE IQMKDVNGAHENE
I - IR I

LG

LGAQLLY Y ATP
I FAT VvV F 5§
I S
TYKQSNY
HPPQSEANGAH

HPPLNQPCGSIEALQICERASN
S—-KANRPLGPGNQKAPENV

NSRNLHKWKSLPKPSLVRQYSEKLVKTLSNTPSSLGSHNVHDIEKGLKEA

H 203
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CLUSTAL

XP 002870717 Arabidopsis
At5g40260. 1 AtSWOS
[F0A19048 Capsella

XP Q02870717 Arabidopsis
Atbgd0260. 1 AtSWO8
EOA19049 Capsella

XP 002870717 Arabidopsis
At5g40260. 1 AtSWO8
EOA19049 Capsella

XP 002870717 Arabidopsis
Atbgd0260. 1 AtSWO8B
EOA19049 Capsella

XP 002870717 Arabidopsis
At5g40260.1 AtSWOS8
EOA19049 Capsella
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2.1 multiple sequence alignment

MVDAKQVRFTIGVIGNVISFGLEAAPAKTFWRIFKKKSYEEFSYVPYVAT
MYDAKQVRFIIGYIGNVISFGLFAAPAKTFWRIFKKKSVEEFSYVPYVAT
WVDAKQVRFIIGVIGNVISFGLFAAPAKTFWRIFKKKSVEE?SYVPYVAT

..................................................
..................................................

MVDAKQVRFIIGVIGNVISFGLFAAPA(TFWRIFKKKSVEEFSYVPYVAT

VMNCMLWYFYGLPVVHKDSYLVSTINGVGLVIELFYVGVYLMYCGHEKQNY
VANCMLWVFYGLPYVHKDSILVSTINGVGLVIELFYVGVYLMYCGHKENH
IﬂNCULWVFYGLPVVHKDSILVSTINGVGLVIEITYVALYLAYCGHKKNA

VMNCMLYYFYGLPYVHEDS LVSTINGVGLVIELFYVGVYL YCGHKQN
I I AL K

RKKILLYLLGEVVSVATIVLITLFVIKNDFIKQTFYGIICDIFNIAMYAS
RRNILGFLALEVILVVAIILITLFALKGDFVKQTFVGYICDVFNIAMYGA
RRNTLGFLILEVVAVATIVLVTLFAIKNDFAKQTFVGVICDIFNTAMYAS
il D ckeklosk sk DskDdelol Dsk, ko slepsfoielel ek Dfoleldei L
REKIL YL EVY VA IVLITLFVIKNDF KQTFVGIICDIFNIAMYAS

RN F I v IV ALG v v GA

PSLATITYVKTKSVEYMPFLLSLVCFVNAAIWTSYSLIFKIDYYVLASNG

PSLATIKVVKTKSYEYMPFLLSLVCFVNAGIWTTYSLIFKIDYYVLASNG

PSLATFKVVRTKSTEYMPFLLSLYCFVNAATWTSYSLIFKIDIYVLASNG

Aesfedesteste | sk skl skelokekelsisteinifoledoelok, stolol | sfololsleleleiol defeiekekek

PSLAITTVVKTKSVEYMPFLLSLVCFVNAAINTSYSLIFKID YVLASKG
FK R T G T

IGTFLALSQLIVYFMYYKSTPKKEKTVKPSEVEIPATNRY 240
TGTFLALSQLIVYFMYYKSTPK-EKTVKPSEVEISATERY 239
IGTLLALSQLIVYFMYYKSTPK-DKTVKPSEVEISGTBRY 239
ek |+ sjefosfskesiieielolokeloloieiek [ sekdsisoielollel | ok Dok
IGTFLALSQLIVYEMYYKSTPK EKTVKPSEVEIPATVRV
L D SG E
D

50
50
50

100
100
100

150
150
150

200
200
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