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Supplemental Figure 1: Mature Plants.
(A) Wild-type plants.
(B) dcl4-1 plants with semi-dwarf phenotype.
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Supplemental Figure 2

Accumulation of Os miRNAs as
Revealed by RNA-Filter Hybridization
with End Labled Oligo DNA Probes.
Nipponbare was used as control of
DCL1IR and DCL4IR transformants; L16S
was the wild-type control of dc/4-1. The
RNAs were extracted from the flower
tissues. 5S/tRNA stained with EB were
used as loading control.
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Supplemental Figure 3. Neighbor-Joining Phylogenetic Tree of Protein
Sequences with Bootstrap Values (from 1000 replicates).



‘AloAnoadsal ‘wajs (N1 S ‘sBulpass Buneuiwiab ‘NNS
-1auenb Jad syduosuel)) Ddl ay) 8yeslpul
,€ 8y} woly sainjeubis

‘syueld pjo sAep 0 woly sajolued ainjewwl aiequoddiN ‘Y14 - SeNssi} 921y} wouy (uol
saouanbaes sainjeubis SSJIN @Y Buimoj|o} sjesswinu digely 81y} 8y A|jBuipioooe mojaq pabuelse alem pua
8y} pue saj)is paAuap Jiayy 0} Buipioooe doy ayy uo paubije aiem ainjonuis uidiiey ayy Jo pus G ayy woly buneulblo sainyeubls ay |

duosues) Zze0Z MV J0 uoibal yoeq p|oy ay} wouy pajesausab sainjeubis SSAIN YNY [lBWS Juz| p ainbi4 jejuswajddng

T 0 0 n¥NSWDODONADWNDYY
0T T 0 5¥oooonNOvASVYONa
0z 0 0 ¥d290NAdVNOVYONAN
8 T 0 N5Y¥DNNND¥HDOWDDA
0T v 0 ND¥99O¥DINOVDNNDS.

0z 0 T Dv99OYIINOVONNDDD
Z € 0 v¥oWNOV99D900NDVY

LL L6 v VDVNOU9DIDODNOVVD

SWNOYHODDO0NDVYDS

0 950nDV¥HOVNDONOYD

0T 0T 0 noVSOVVOWONSOVAVA
M OSY YOS 0¥ N9 YO0V DYDY NYNS NS ODO YOOV DY ASONDYDAYADYADNOON
VR

5009~ ~DVDNYHDVOONDINONOVYNOWNOINDDOIDY

[RENKl
€ 0 0 9JNENOYYNOWNOSDNDD

vZ 0 0 DNOVVOVSVONONVVYD
¥ T 0 O¥¥SVSWNNOAWWWH9D 0 TT 0 woooWDINOWDANDDA
6 ST 0 ¥OWOVYNNONVYY995DD 8 6 £ 990vDODONOYONNDDINY
vy 6T 0 VOVNNONVVVO99I9D-n 0 0z 0 SvoVOVNODOWSOVVVA 0 v 0 95vDoN5YONNO9INYD

z 0 0 ¥nNdNwwY¥99DI95-nAn Z 0 0 S¥OWNOPOVDOWWYNDD 0 8Z 0 D¥DONOYONNODHOAWID T oo

v 0 0 NV¥Y999093-0ANDAND 6 0 0 SonwoVSYOVONOVYSN T 0 0 09¥DNNDOONYID¥NDN T o
z 0 0 v¥9995YINONN9ONDD £ 0 0 AN2OVVOVOVOVSNYVD s 0 0 NVOVOVOVSNOWVONND 2 0 0 NVVONVNNANSWVYHDD 1 T 0 novvoovNdINOWDNNd

0090 - 50vDNDADNOWYYOYDWNNDN = naovo: $ 1O¥ONNDODAYOOYNDANYYONYANANDYEYODIND 3 0; 05009 < _

i BN [ [XRKl [ R L VUL NN R K i 1
= c - < 0200950NAVYONYYAVONDS: 2 wONNODNVOOV: v
v 0 0 n9ooWwwwovwssnnan 0LT LT 0 ondadsONNAVWONWYA 0 £ 0 wonowvodDNNoSNYSY T 0 0 SnNdDN¥HOYDNOWDHOA z L 0 nnonnoNSYIONS--dwon
T 0 0 NNDDNDOOVYVYOWYDD 0f T 0 NDNOND9DNNAVYONYY z 0 0 9¥onowveDONN9ONYD 0z 0 ¥9NNODNYHOYDNOYDS
STT 88 0 AVYOVNNNDONDOOWYY ¥ 0 0 vA9NONON2920NVYD L6€ 0 0 99VONOVYHDONNDONV 5 T 0 599VSNNODNVHOVOND
vT 0 0 OAVYOWNNNDDNSDODYY T 0 0 novADNONOADDOANAY L5 & 0 noowonov¥oooNNDON T 0 0 590209599¥ONNOOAY
T 0 0 29n5vOYSYSNNONDNY 0 T 0 NNNOVN9¥NENDNDNDD TS § 0 9199¥ONOVYODONN9D 6z 0 § NDONDNDIHHVSANDDN
z 9 0 onnndvoonsVOWOVSN vE 0 0 DNSN9ONDNDNNNDVAD v & 0 09N99VONSVYSDONND & 0 0 59N29NONHILOVONND
T 0 0 220DNANDYDDNSYOVD €1 T 0 NAdNOSN99NSNONANDY S 8T 0 ND9NoOVONOWWSDOAN 0 T 0 9adwoONADNDON9AD
¥z z T 5n0DN9N99020000D 0 z 0 NND9N9O¥ONOWVSION 0 T 0 0¥DNA990D¥DONNSND
9€ 9 0 2ondNEN9SNSNDNAN 0 0 0 99N00ONDOVONSVYSD zee pTze 0 £0ONVONNDONOWOLNA
L 0 0 59dn0onSA9DNNDAN T 0 0 vo99NNdSNDOVINOVY 9 9L 0 NdOOEAYDNNOONDWOON
0 T 0 andoNN9dDoNDNON 9 0 0 5¥999NND9N9IWONDY
66 88 0 909VVONVONNOVOHOA
T 0 0 9909¥¥ONYDNNDWDDD



0502906910
0s06g46410
0512941950
ARF6
0s04g57610
ARF8
0s02g04810
0506948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARF5
0501948060
0s05g48870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0s01g13520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0s04936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0502941800
0s04g43910
0s06g47150
0510933940
ARF10
ARF16
ARF17

0s02g06910
0s06946410
0512941950
ARF6
0s04g57610
ARF8
0502904810
0s06948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARFS5
0501948060
0505948870
0501954990
0s05g43920
ARF3

ARF4

ARF11
ARF18
0501913520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0504936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0s02g41800
0s04g43910
0s06g47150
0510933940
ARF10
ARF16
ARF17

20 * 40 * 60 * 80 * 100
UKLSPSAGGVSDQPPSP-
IRLSSSSGSVLPAQAAS-
i’LSPPAS——ADMPQAL—
HP SAGENP QPHEGEKR
i SSSAASIGPPQPPPPPAPPE-—————————————— EGGWLEKKC|
WKLSTSG-Li QQGHEGEKC]
MASMKQQQ---TPASSAVTAAAAASSSATAAVA--ACEGER KAAA
MMKQAQQQPPPPPASSAATTTTANAAAAAAAVVGSGCEGEKT KAP,
iRKDADAQIP
ﬁ APSSNGVSPNPVEGE! RN
HIAPS*NGFLPSSNEGEK K

MASS QEKAKTGVLRN

MMASLSCVEDKMKTSCLVNGGGTT
MVG-—
MTG-

MASSASSSSSPSSRPPLMALPSFYRPPWPSERGGEQRATDCWAGSPAAGGGRARATAMG

MGG

MEFDLNTEIAEVEEEENDDVGVGVGGGT!

IKDOGSSGVSPAPGEGEK K
-AAALLDEMQLMGET-
TTTTSQSTLLEEMKLLKDQ-
—fIDLNTVEEEEDEEEGGATGTVT-
-fIDLNTVEEDEEEAAEEVAANGS-———————=——=——
DLNNTASGGEED:
-lIDLNTVEEEAEEG

ARAAA--|
LIMDLNVMETEEDETQTQTPSSASGSVSPTSSSSASVSVVSSNSAGGG
REIDKGRLGISPSSSSSCSSGSSS——————=——====~ SSSSTGSASS)

NVEAD--FRTSGSN

SVEGDDDFGSSSSRSY

MASSEVSMKGNRGGD]

PPAAMAPPPPPQGSSTG:
NFSSSGFSDPKETRNVSVAGEGQKSNSTRSAA

TAEVGG: GGGG
ARATAAASPVEGLTGGGGGGGGG-—================

GSVVAAAARAAGGGTGS

AAMEMAANPGGSGTC,

AASNHSSGKPGG--VL:

[ESGNVVNAQPELSGIIDGSK:

[ESGNIVNAQPELSGIIDGSK

[ETGNVVNAQPELSGIIDGSK

SGNIVNAQPKLSGIIDGSK:

[ETGNVVNAQPELSGIIDRSK

[ESGNVVNTQPELSGIIDGSK

IESGNVVNVQSELSGIIDGSK-

MIT

[ENNGEMNAQPELS--VDITK-
FADLAEPAPG-AERCVDR:

ITFE

EELAGPTEGDGGGSVD

VDSAARKERERESDKCLDP

MKEVGEVEEVRCLDP

MEQEKSLDP

NVMNPMKGGTEKGLDP
MSPPSATAGDINHREVDP

180

EEEE

OLEA:
LVET

LVEAS

LVDAS
LVOA

LVEA!
LVEAS

LVEAS

LIEN
HALGLAAP

HHAaEEE93Ea3333

MYF EIAOAS--AAV

YYFPQGHREHAQGHG

YYFEQGHAEHADGGGGAA

yfp gh e



* 240 * 260 * 280 * 300 *
0502906910 : NKEMESQIPNYPN|®EPOIFT(®ORHNYTMH] KDPFLPAELGTA- 1 164
0s06g46410 : NKEMESQIPNYPNIBEPOIFT®ORHNYTMH) ) KDPYLPAELGSA- 1 164
0512941950 NKEVDAQTIPNY PNI#E POIF T[®OMHNWY TMH| MY KEPFLPMELGAA- C] H 162
ARF6 NKEVDAHIPNYPS|#HPQI® T®OMHNWYTMH} (| KDPYLPAELGVP— ¢ 157
0s04g57610 NKEVEGHIPNY PNIBZA QI T(®O H DY TMH! NDAYLPAEMGIM- : 168
ARF8 NKEVDGHIPNY P S|l PO T[®OM HNWY TMHE ) KETFVPIELGIP- C] 1 156
0502904810 : QKDVDAHVPSYPNMESKISI®LEHGYNLH| C] 1 261
0506948950 Cl ¢ 151
0s08g40900 : 101
ARF7 : MQKQTDFIPSYPNIBESKINT] HNWYTL] C] H 157
ARF19 MOKQTDFIPNYPNMESKI®TGL#H S\ TLH} C] : 156
0506909660 MHKELDNIPGYPS|HESKI#T| LSIMTLH} C| : 157
0504956850 RKIPNSRIPNYPNIBZSOIL, HN| TDVFPIPTLGAYTKSMHPTEYAC] : 173
ARF5 RRSATTQVPNYPNI#ZS OIf| HN| RDVFPVPDFGMLRGS|{HPTEFJCI : 188
0501948060 RMREGEDGAACDGEGEDAVKRPARI PHMAC ¢ 176
0s05g48870 RADDGE-----GEDGDGMKQRFARMPHMAC ¢ 171
0501954990 D) NLH-GGGIEREDDMEDGDEERKSRMLHMBCH . 220
0505943920 NFREGGGEDGAGEMEGCDAEKKPRMPHMECH ¢ 164
ARF3 D /| KVREGIIDVD-GGEEDYEVLKRSNTPHMC] : 188
ARF4 YSSPLETI--PKFEDIEN PORVIERWYVNY NGEGKEVKELGGEEERNGSSSVSRT PHMIACH @ 206
ARF11 : NQGVVDQEIPVFEN#ZPKIILORWLS| ¢ 154
ARF18 NQGINSEEIPVFDMEPK] L : 158
0s01g13520 DPALLAEQIKMFOUARY KMLEKWMVN Cl ¢ 152
ARF9 QQVDLNTMKPLE Vi PKANL S| 1 146
0s01g70270 NQVADSQ-MRLYDIMEZSKI#L LN| C| ¢ 159
ARF2 : NQAAEQQ-MPLYDIMESKIFLGRITN /| NAIEKEAPLPPP--P| C| : 194
0s11g32110 NQVGEQR-MQLYNIBZWKAL (ESKQQEDNGS TEEEVPSAPAAGHV) Cl 1 162
0512929520 NQVAEQQGAPLYNEE [E-KQQDGNGSGNGNVSKDKVEEEEVVPPAATE| C) H 178
0502935140 : DQQLDQH-LPLFNMESKINL @K MY LTSPKPEPHEPE| Cl ¢ 158
0s04936054 NQQLDQY-LPMEN#Z S KT —~LTSLDPELQDLE] Cl @ 156
ARF1 HQGLEQQ-MPSFNIBZSKAIL --PTSPDAPVQEPE| Cl 1 154
ARF12 REELNEL-QPICDZSKIFO®R] I QVVIPTONENOQF]| | ¢ 156
ARF22 REELNEL-KPICD#ZSKIFOGR) I VVIPTONENQF] | : 154
ARF20 REELNEL-QPICD#=ESKIFQOR) MEEDTT VVIPTQSENQFEPLVNSET : 155
ARF21 REELNEL-QPICDIMZSKIOBR! MEDTT QVVIPTQSENRFEPLYNSHT @ 156
ARF15 REELNEL-QPICD#ESKIFOGR) MEDTTVSE NLQVVIPTQONENQFPLVNSET ¢ 161
ARF14 : REELNEL-QPICDFJ5SKIFO®R) DTT VVIPTONONQFRIPLVNSHET 1 156
ARF23 REELNEL-QPNCD#=SKIFQOR) MEEDTT QVVIPTENENQFEPIVNSHET : 156
ARF13 RDELDHI-RPIFDMESKIFRER| DTT-===—==========—- EVMTHNTTMDTREPIVYF ¢ 154
0502941800 R) RAAEDG DVEEDGAAAG---EEHEMP--ASEA] : 150
0s04g43910 R LRPGDAVV DVGEAAAAEARREEENSEPRPT ¢ 151
0s06g47150 R RANEQGYA--—--— G-DADDGIG QE-EKP. : 158
0510933940 L R) APGEAEFR EPDELCPLGAAGDAAEPSPEKPT : 158
ARF10 R) LPGNDLDLE- *NDAVLGLTPPSSDGNGNGEKP : 145
ARF16 R| -YVDHEYGDGEDSNGFESNSEKTPSHA : 150
ARF17 IRTSEOLLEDP VRS g\ His TIOIEMTOOQF T—— ==~ ===~ PTNYSRFGRFDGDVDDNNKVTT ML THy 1 149
c F K LTaSDts Ggfsé6
0s02g06910 K| E | <] ‘ IBETTN D S N[ORF [ IMERRNANRPOTVMPSSV -~ ——— === —————=————— 1 246
0s06946410 E g 1 246
0512941950 1 244
ARF6 239
0s04g57610 ¢ 250
ARF8 : 238
0502904810 319
0s06948950 ¢ 233
0s08g40900 : 183
ARF7 @ 239
ARF19 : 238
0506909660 : 239
0504956850 1 255
ARFS : 270
0s01g48060 ¢ 259
0505948870 1 254
0501954990 @ 303
0s05g43920 257
ARF3 ¢ 271
ARF4 @ 288
ARF11 1 236
ARF18 @ 240
0501913520 1 234
ARF9 1 228
0s01g70270 1 241
ARF2 1 276
0s11g32110 1 244
0512929520 1 260
0502935140 ;240
0504936054 1 238
ARF1 1 236
ARF12 238
ARF22 1 236
ARF20 1 234
ARF21 1 238
ARF15 H 243
ARF14 1 238
ARF23 1 222
ARF13 0 W y e LG ERIKHOQGHT PSSV -~~~ ——————— === ;238
0s02g41800 C N ERHEY RCIPRREEEIN i 3 v y -EEAS-LPGWDQY : 243
0s04g43910 VHER Iy FR H T Y REGIPRRELLTN K] -ESLSSIPGWDQY : 245
0s06g47150 : P\KKGGVGGPEFLPPPPPPPPTPAAGGNYGGE : 259
0510933940 OV v | d 3 3 KK LG DRV FLRISEE LOVETR] WNAPGYGG--GGF : 253
ARF10 /S IBNISE S GDIEC WAKRGGLG-———— SNAGSDNPYPGF : 234
ARF16 H I WS E IV 3 WNPIGGS--CGY : 245
ARF17 & —mmmmmmmoe ; 88 S VIBUEK S A DB F GRS T P T SSSDGGESY —— - —— -~ YGGDEYNGYYSQ : 243

p Qe6 a Déh W F H 5Rg p rh 1t G Ws



0502906910
0s06g46410
0512941950
ARF6
0s04g57610
ARF8
0s02g04810
0506948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARF5
0501948060
0s05g48870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0s01g13520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0s04936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0502941800
0s04g43910
0s06g47150
0510933940
ARF10
ARF16
ARF17

0s02g06910
0s06946410
0512941950
ARF6
0s04g57610
ARF8
0502904810
0s06948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARFS5
0s01g48060
0505948870
0501954990
0s05g43920
ARF3

ARF4

ARF11
ARF18
0501913520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0504936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0502941800
0s04g43910
0s06g47150
0510933940
ARF10
ARF16
ARF17

LSSDSUHIG:
LSSDSUHIG:
LSSDSUHIG.
LSSDSMHLG:

LSSDSUHIG!

500

AHAASTNS
HAASTNS
IAHAAATNS
AHAAATNS
HAAATNS

HASATNSCIJT|Y

1SS0S

IS50S

1SS0S
ISSHS|

ISS0S|

ISSHS|

ISSHS|
ISSHS|

ISSHS|

ISSHS|

ISSHS|
VSIDC

ISIES

LSSDSUHIGT
LSSDSUHIGT
ISSDSWUHIGV
ISSDSUHIGT

LSTDSUHIGY
LSADSUHIG!

LHNQISNTSS
LYNQCSNEGT,
FSSESSKMRT|
VUNSSDSKLRI
OYNONINHNN.
IIEKNSCSNT

RLG

IANVAHAVATES

\IAHAAANN
HAAANNS
'AHANANNS

'AHANANSS
HAAANSS

HAASS

EEE

IAHATANRTP|
SEVAHAVAVKSI

sl

SAVADSLKHGS

S5V
FSEVAHATISTHS
SLVANAVSTK
HAVTTTTI

AT

o

LENK

HLG'
HLGV

SHAVRTTTI|
HATKTNST

HLG
HLG'

RHATQTKT!

WHAINTK.

HLG'

WHAISTGT

HLG'

WHAVNTGT

HLG

NN

WHAVNTGT

HLG'

HAISTGTL

HLG'

HAISTGT

HIG
RHG'

HAITTGTT

'KHAFDNQCH

RHG'

'KHAFDNQC!

VS 1DC]
VS1DC

VSIDC

RHGV

KHALDNQCT)

RHG'

KHAFDNQCT)

RHG'

'KHAFDNQCI

VSIES|

RHGI]

IKHAFDNQC!

ERERENER=R=

LMKGHGGGG-YMKGKG]
SGFLRDDESTTTTSKLMMMKRNGNNDGNAAATG]
LRRSNCS--LADRKG]
KKTFRRS-—--GNG]

QHG
RAE
PPE!
(RPEE]
(RMA]
(RVE.
TAES

IASVVNAFKTKCI

LT

IARLANGGQ

TRATTGQ
ANLAVSGQ!
ASLASSGQ
'VARRACGOQ,

TLAISGR
INRASQGL

A ]

RPWPTGLPS---LYGGKEDDLA--SSLMWL-RDSQNTGFQSLNFGGLGMSPWMQP
(RPWPTGLPS—---LHGGKDDDLT--SSLMWL-RDSANPGFQSLNFGGLGMNPWMQP
(RPWASGLPMHGMENGGGNDDFARYSSLMWL-RDG-NRGTQSLNFQGHGVSPWLQP
IRPWPPGLPS---FHGLKEDDMG---MSMSS-PLMWDRGLQSLNFQGMGVNPWMQP
SNALMWLRG-VAGEG-GFQSLNFQSPGIGSWGQQ
LPDGR-GDLGSGLTWLRG-GGGEQQGLLPLNYPSVGLFPWMQQ
-ES-EMENLFKRAMPWLGEEVCIKDTQNQNSTAPGLSLVQWMNM
-ESSEMENLLKRAMPWLGEEICIKDPQTQONTIMPGLSLVQWMNM
DETEMDGLLKRAMPWVGEEICKKDLNIQNSVVPGLNLAQWMNM
DETDMESALKRAMPWLDNSLEMKDP--SSTIFPGLSLVQWMNM
DELDMENAFKRAMPWMGEDFGMKDA--QSSMFPGLSLVQWMSM
-DENEVESAFKRAMPWLADDFALKDV--QSALFPGLSLVQWMAM
(ROCLPGYGVSVPGMEIGSANMSSFPRAQGNPYGSLQH--IPAVGSELATIMLLNQS
ROLHPSYFAGET--EWGSLIKRPLIRVPDSANGIMPYASFPSMASEQLMKMMMR~
LKSCFPQVNP-DIVLPNGSVSSDFAESARFHKVLQ
LKPCLPHVNP-EYMVPRGGGCPDFAESAQFHKVLO—
(RTKLCPQGNL-DVPALYGNGRPDSVETEKFPRVLQ
TKLHFPQGSL-DTPFLNGNGHPDSMGTENFHRVLQ
SRIGFSSGKP-DIPVSEGIRATDFEESLRFQRVLQ:
PWAGLLDTTPPGNPITKRGGFLDFEESVRPSKVLQ-
-PISEITGSPVASSFLSSFSQSH
-PIEPSVKTPAPPSFLYSLPQSQ
INKRPREPSETIDLQSLEPAQEFWLSGMPQOH:
INKRPRQVSEVSALDVGITASNLWSSVLTQPH:
(RPRPNAPPASPESPILTKEAATKVDTDPAQAQRSONSTVLOGQEQMTLRSNLTES
(RPRSNIAPSSPDSSMLTREGTTKANMDPLPASG--LSRVLQGQEYSTLRTKHTES
(RLRPNATALPADSSAIAKEAATKVVVESEPNGT---QRTFQTQENATPKSGFGNS
(RARPNVLASSPDLSAVNKEVASKVMANSQQONGL--~-PRAFHSQENMNLRSRFGDS

PRPPGLPSPATGPSGPVTPDG:
INKRLREVNEIGSSSSHLLPPILTQGQENEQL:
KRLREVNEIGSSSSHLLPPILTQGQEIGQL

INKRLREVNEFGSSSSHLLPPILTQGQEIGQL:
KRLREVNEFGSSSSHLLPPILTQGQEIGQL:
KRSREVNEIGSSSSHLLPPTLTQGQEIGQQO!

iH---LIPSSDISQSSLK]
3L VSSMPAINLSSFSPPR!
49 LVSSMPNLHLPSFSPP
$2 1 VSNMPATHLAPFSPP
3L VSSIPPTHLGPFSSP
$9LVSNMPTIHLSPFS—-PR]
423 LVSNVHPIPLTSFSPP

(KKHWLQLNEIGATLSN;
KPRILAYPEFPFEG--QLLN-PAFPPNPLAHGHHHYHHN—
KPRNPPYAELPLEG--QIFTGPVFPPNPMAHDHHHHHG—
KLCVPLYPELPIDG---QFPTPMFHGNPLARGVGPMCY -
IKLRVPPHPDFPFEG---HLLNPIFHGNPLGPSNSPLCC-
KIRIPQPFEFPFHGTKFPIFSPGFANNGGGESMCYLSN—
[KMRLPQHPDYNNLIN--SIPVPSFPSNPLIRS-SPLSS—
2 IAAHATQLHTPFPPAKRLKYPQPGGGFLSGDDGEILYPQSGLSSAAAPDPSPSMES

326
326
324
319
330
318
368
313
263
319
317
318
334
350
342
333
381
335
350
367
313
317
313
305
320
355
323
339
319
317
315
315
313
313
315
320
315

315
337
342
358
354
343
345
340

430
430
432
422
430
423
460
418
370
424
422
423
441
456
432
423
473
427
442
460
396
401
401
390
428
463
430
446
394
394
394
398
396
382
398
403
398

393
429
434
449
445
436
436
433



0502906910
0s06g46410
0512941950
ARF6
0s04g57610
ARF8
0s02g04810
0506948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARF5
0501948060
0s05g48870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0s01g13520
ARF9
0s01g70270
ARF2
0511932110
0512929520
0502935140
0s04936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0502941800
0s04g43910
0506947150
0510933940
ARF10
ARF16
ARF17

0s02g06910
0s06946410
0512941950
ARF6
0s04g57610
ARF8
0502904810
0s06948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARFS5
0s01g48060
0505948870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0501913520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0504936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0s02g41800
0s04g43910
0s06g47150
0510933940
ARF10
ARF16
ARF17

: NRQQSSSLANTAAQSEYLQALG-NPAMQONLAAD---ELARQLYVQNNL--LQONCIQFNS-
: NMQQSSSFANTAMQSEYLRSLS-NPNMONLGAA---DLSRQLCLONQL--LOONNIQFNT

* 700 * 720 * 740 * 760 * 780 * 8

RLDSS-LLGLQPDMYQTIAAAA- --ALONTTKQVSPAMLO FOQPONIVGRS-SLLSSQILOQAQPOFQQ-MYHONIN
RFDAS-LLGLOPDMYQTIAAT— ~-AFQDPTKQVSPTILQ FQQPONIGGRANTLLPSQILOOVOPQFOQQQYLONIN
RIDSP-LLGLKPDTYQQMAAAA- -LEEIRYGDPSKQ-HPATLQ YQQTHNLNSGLNSLFASHVLGQVQFQPQQ-SPLQVVQ
RLDTSGLLGMONDVYQAMAAAA- -LODMRGIDPAKA-AASLLQ FONSPGFSMQSPSLVQPOMLOOQLSQ0QQ0LSQQ000
RLHPSLLSSDHD-QYQAVVAAA- -AASQSGG-YLKQQFLHLQQ PMOSPQEHCNLNPLLQOOILOOASQOQIINPDAQNIO
RLDLSQMGTDNNQQYQAMLAAG-------LONIGGGDPLRQQFVQLOE PHHQYLQQS---ASHNSDLMLOQQQQQQASRHLMHAQ

--PKLPQOMQTMNDLSKAAI PLNQLGAT INPQDQKQDAVNHQ
- PKLSQQMOPVNELAKAGI PLNQLGVSTKPQEQIHDASNLQ
--QHSSSLPGTVVQPELLNSLS-GKPVONLAAA-~--DLSRQISFHPQF--LOONNIQFNT- --ALVPQONQQTEQLAKVIPTPNQLGSVIIPQKVVQDCNSEQ
QQONGQLPSAAAQPGFFPSMLSPTAALHNNLGG-TDDPSKLLSFQTPHGGISSSNLOFNKQNQQAPMSQLPQPPTTLSQQQQLOQLLHSSLNHOQ0QSOS00000000LLO000
QONNPLSGSATPQ---LPSALS-SFNLPNNFA--SNDPSKLLNFQSPN--LSSANSQFNK------=--— PNTVNHISQQMOAQPAMVKSQ--000000000HQHO00QLO0QQ
0Q-NPOMLTAASQTVQSPYLNSNALAMODVMGS SNEDPTKRLNTQAON--MVLPNLOVGSKVDHPVMSQHOOQPHOLSQ00QVOPSQQSSVVLOOHOAQLLOON-ATHLOQOOE
GQTLGSPLSFHQSSYSSIIQNVKQONYIPPLTVSTSACLTKQESLPSDDAQHQFHMANMONG- --DLEGSEVQPVIDSISESKLNATSRDPRNTDSYTSRSTSEQN

———————— PHNNQNVPSFMSEMQQN~----=====--TIVMGNGGLLGDMKMQQPLMMNQKS~ EMVQPONKLTVNPSASNTSGQEQNLSQSMSAPAKPEN
ELLGLKTRDGTVNTASQATEAR: NFQYTDERSCSINMSNNILGVPRLGVKTPSGNPGFSYH
ELLGFKSHGGTAAATSQPCEAR: HLQYIDERSCSSDASNSILGVPRLGDRAPLGNPGFSYH
ELMGSRTHR--ATCSPQSIDIT----———=—————=———— SKSFDAWRFLTDTRSCMLGS--STSRLPVQYSGYTHQ
EFRGSRSHG--VVCS-ESPGVP: NFQSPDNRRFSADMRGYMMPA--SGP--PQRNTEFTYQ
EIFP----GFINTCSDGGAGAR: RGR FK :
--SASPSQGFDVM NRRILDFAMQSHANPVLVSSRVKDRFGEFVDATGVNPA :
N PS
I N.
TGIGSSEPNCISGHQVVWPGEH: PGYGAVSSSVCONPLVLESWLKDFNSSNKGVSPTLSET
N CITSOWSS
: NDSDVTAHKPMMWSPSPNAAKA: HPLTFQORPPMDNWMQLGRRETDFKDVRSGS-QSFGDS
: VECDAPENS-VVWQSSADDDKV- DVVSGSRRYGSENWMSSARHEPTYTDLLSGFGTNIDPS
SELES-AQKSIMRPSGFDREKN N-TPIQWKLGSDGRMQMSKPE-SYSEMLSGFQPPKDVQ
NELNT-SQKLTMWSSGSNQEKN: N-VSVQRELGSQSWMQMRRPD-GSSEILSGFQPLKDTR :
-LWKSSAE TQGFSFSGLORTQELYPSSPNPIFSTS
-LWKPPSE AAQTLSFSEPQRAREIFPSIPASIFSAS
-VWKSPAD TPSSVPLFSPPAKAATFGHGGNKSFGVS
SVASPM :
SVASPM :
SVASPM :
SVASPM :
SVASPM :
SMATPM :
SMNSPT

YSTFPAGMQGAR---

00 * 820 * 840 * 860 * 880 * 900 *
GN
ETT
OGH
Q00
TML
TQI
R ONSI-QVIPLSQAQSNLVQ--~ ~-AQVIVONQMQO-~ --QKPSPTONPQRING-
R QPSMNHMLPLSQAQTNLGQ--~ ~-AQVLVONQMOO-- --QHASSTQGQQPATS-
RQHVVTQP———=—————=———— VQGSQPNINIPQPQLVVOAQLQQ-———————=-=-==— POVILOAQLOQPOVVVOAQLOOTOPSVOSHTVLOGGL ~—————————=-=———-— 0
QLOSQQHSNNNQSQSQQ0QQLLOOQOOQOOLOOQHOOPLOOQTOQOQLRTQPLOSHSHPQPOOLOOHKLOQLOV -
QLQMSQ=========== == === 0OVOOOGIYNNGTIAVANQVSCO-—=--—===== SPNQPTGFSQSQLOQ---~

--QSMLPTGAKMTHQNIN--=-=-=-===——————— SMG

STLSG
CSGEFGE
CSGFGE
SVSFGE
PIGE S E——mmmmmm o
GTEFGD
CSGVMD
VKL

SVP
Q--FGP!
Q--FASP
Q--FGI
Q--FGLP
QQLFGSP.
HOYYGL:

HPSFFPFPDVSA-PAGIQGAR-HA :
FPFLPFPDSSAQPAGIQGAR-HA :
————————————————————————————————————————————————————————— FPDGTPAGIQGAR-HA :
YPDTAPAGIQGAR-HA :
DNNNAPAGIQGAR-QA :
VLDNVPVGLQGARHNA :

-PONQLYNGQQAAQQHQSQQASTHHLQPQLVSGSMA ;

501
502
507
499
506
498
554
512
462
537
516
533
543
534
492
483
529
480
465
513
399
404
461
401
487
522
487
503
429
429
429
404
402
388
404
409
404

399
451
456
464
460
451
452
445

504
505
510
502
509
501
599
558
531
645
579
594
549
539
498
489
535
486
471
519
402
407
464
404
489
524
493
507
431
431
431
406
404
390
406
411
406

402
456
461
469
465
459
459



0502906910
0s06g46410
0512941950
ARF6
0s04g57610
ARF8
0s02g04810
0506948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARF5
0501948060
0s05g48870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0s01g13520
ARF9
0s01g70270
ARF2
0511932110
0512929520
0502935140
0s04936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0502941800
0s04g43910
0506947150
0510933940
ARF10
ARF16
ARF17

0s02g06910
0s06946410
0512941950
ARF6
0s04g57610
ARF8
0502904810
0s06948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARFS5
0s01g48060
0505948870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0501913520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0504936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0s02g41800
0s04g43910
0s06g47150
0510933940
ARF10
ARF16
ARF17

: NKGLS-QMTSFAQEMQOFQQQ--LEMHNSSQLLRNQQEQSSLHSLQON-~---LSQONPQOLOMQOOSSKPSP~~-SQQLOLOLLOKLOQQO~

920 * 940 * 960 * 980 * 1000 * 1020

-= —-IQGHSQPEYLQQPLQHCOSFNEQKPQLQOPOQQQ ESHQQQ POHQOOMOQOKHLSN
- -IQGHAQSEFLQOQQLORCQSFTEQKPQLQTQQQO! QESQQ00000Q--SQCMQOVPQHQOMOQQKNMTN
- ~CONTGDSGFLQGQLPRLQLHN TQQLLKE QELQQQO RQHVLQEQSSQEM :
- -LSQQQQQ00LSQ000QQLSQQO000LSQQQQQQAY! LGVPETHQPQSQ------ AQSQSNNHLSQQQQQVV

QVONDO KOKIQP DOSYQVPT
QPAGQO QOLOOP DONAYLN-
ORLLLSHQQ---KDONLOLOQOLLLOOKOOLOQOOO000-~ONQOOLN--~----KSLGOLVNLASQQSK-LFDEELOLOT LOKLOQO- - SLMSQS TS TLSQPPLIQEQQKLIT
QPLLLPQQO-~--00000000000000000KLLOO0Q0QLLLOOQOOLS~ -KMPAQLSSLANQQOFQ-LTDQOLOLOLLOKLQQQQOSLLSQPAVTLAQLPLIQEQOKLLL
QIQLLOQQOPHVOHOQI POOLHHOOOQTOOLOPVOQVOQSVOEHQQIK-~==~==IQPVHEVSMDASMNTQ-VADHOMKLOLLKALQPQ=~======-===-==~ QPLISEQQKMLL
SSVITPPSSSLNQSFQOOQQQSKOLOQAHHHLGASTSQSSVIETSKSSSNLMSAPPQETQFSROVEQQQPPGLNGONQQTLLOOKAHQA -~ --QAQQIFQQSLLEQP
-Q00SIPPVSSSLOP
SPTHRQGLTGLPIAGSLQOP---TLTQTSOVQOAAEYQOALLOSQQQ-~————=— 0QOLQLQQLSQ-————--— PEVQLOLLOKIQQO-- ---NMLSQLNPQHOS
--GKTRRSKKGLPHKTVSEKSDLSSAPSWICDNQQVG LESKLVG DEQVNCGNIE
~CSSGRVQHGL-EQSMEQASQVTTST~-~VCNEEKV] QLLOKPG ASSPVOADQOCL
SQRFQEVLQGQEVFR-----PYRGGTLSDACIR
~-SHRLOKVLQGQELFR-----PYRG-TLVDASMG
~=SIGFPEVLQGQEISQTV-=PPFQG-MLPDACS A== === === == = = = = = o o o o o
SLGFPEVLQGQEMSQVV--PLFRG-ATFGARTQ
SYGFHKVLOGQETVP
LDRFPRVLOGQEICSLKSFPQFAG-FSPAAAPN
-LFQDPATERNSNKSVFSSGLOCKITEAPVT
-LFQDPSLERISGGYSSNNSFKPETPPPPTNC
~-IFQVTSNEARIATWPARSAYQAEEPTSKLS
~~CHRDANEDAKKSDWLNNSY SVSNVAKDS T LN === = = = = = m = = m o e e
FFMONFDEAPNRLTS FKNQFQD-QGSARHFSD
~ORIPFYDHSSSPSMPAKRILSDSEGKFDYLAN
~-SLPEQITAGHSNFWHTVNAQYQDQQSNHNME P,
SFPSQISGNRSNTWNTINVHYPDQNANHNMYPG
-VGFSTKNEPSALSNKHFYWPMRETRANSYSA
—-VEFNSKNEPSILSN-QFYWSMRDSKTDSFSA

SAFWPTN ADSAAESFA:
--SLRYRDATEDAMNPSKLLMSYPVQPMPKLNYN
--SLTYRDTTEDVMNPSRLLMSYPVQPMPKLNYN
~-SLRYRDTTEDAMNPSRLLMSYPVQPMPKLNYN
SLRYRDTTEAAMNPSRLLMSYPVQPMPKLNY:
SLLYRETTEDAMNPSRLLMSYPVQPMPKRNYN
~-SLRYRDITEDAMTPSRLLMSYPVQPMAKLNYN

EFSYPNAIEDSKFLSGLLLNHSLLAIPNENYN
—---LSDLHLTHLQS-SLMYPGLRRP--DHVGP
--FPEFHIGNLQPNLMLYAGIRLPPADRARP
LSDLHLNKLQSSLSPHG- LHQLDHGMQ P~ R == = = = = = — m m o o o o o o -
--LTDHQLNKLHLGLLHSGSFNRLDAITPPSR
~PSLLSDLNLSSYTGNNKLHSPAMFLSSFNPR
—---SSDLHHYYLNRPPPPPPPSSLOLSPSLG

QYDFGSFNP

* 1040 * 1060 * 1080 * 1100 * 1120 * 1140
SVFSQLSSTPQSTPST LQTVSPFSQQHNFPDTNISCLSPSN---VSS
--SPFSQLSSPSQSSPMT LQTVLPFSQPQSYPDTSMSSLSPSN---TST
- -HHVADVASESGSAPQA 0SSLLSGS---SFYNONLLEGNSDP---PLH
LQSMTSLCHQQSFSDTN---GGNNP---ISP
FSDPNANSSSFIT---SSS
MPSPSFMKSDETD---SSN
DMOKQLSN-SHSLAQQOMMPQOE IKPSLO---~ATPLLPTVOQOEQQOKLLOKQVSLADVSGVAFQPISSTNVI PKTGGAMI ISGATQSVVTEE--MPSCSTSPSTANG-~-NHF
DMOQOLSN-SQTLSQOOMMPQOSTKVPSQ----NTPLPLPVOOEPQOKLLOKOAMLADTSEAAVPPTTSVNVISTTGSPLMTTGATHSVLTEE-- I PSCSTSPSTANG---NHL

DLOQQVIN-SQSAPQOCVQVTNQAISLHN----SNTIQYPTQQKVQSHQVQ-----~- DLTGNVIPNSKSDIATSMGASSLHVAGGRQLLKTDD--VPSTSTSPSTNSN---PVL
HIQFQLLQRLOQQQQQQFLSPQSQLPHHOLOSQQLQOLPTLSQG-HOFPSSCTNNGLSTLOQPPQMLYSRPQE - ~KQNPPVGGGVKAY SGITDGGDAPSSSTSPSTNNC---QIS
--QLSALQQTQSHQLOQLLSSQNQQP-===========-~ LAHGNNSFPAS-----~ TFMQPPQIQVSPQOQGOMSNKNLVAAGRSHSGHTDG-EAPSCSTSPSANNTGHDNVS
QLIQQOLSQKSQEILQQQILQHQOFG! DSIGOLK PSQQAPLNHMT------- GSLTPQQLVRSHSALAES-GDPSSSTAPSTS :
DSSGALTQGNFVGOPHGHOVEQKGVLSPP KVESSKSPDGGKSVNSFPNQGCFSQFIDGLDWMTQPSYYQDSNVIQP---AGV :
DITHQIYQ------ PQSDPINGFSFLETD ELT QVSSF LAGSYKQPFILSS---QDS
SGFRQPDGNHAPGAAF -
SNGFHQQDSPRAPGVVN-
KSRYELKNYVCTPATMN-
——————————————————————————————————————————————————————— NDRVVSANSVHRSAAQS -
AYSTTDHROQHGLSQRN-
PFAYQANKSSYYPLALH-

NTAACGYRTEEVAPNASK
DQMVSPVEQKKPETTAN-
——————————————————————————————————————————————————————— PYYYVSPQPSLTVESSTQ
QWQMIHSGLSLKLHESPK
SWSFMPPNTRLGLNKQNY
TWSLMPPNTGFGVNQONY
SISKVPSE
STNKTRVE
AFNNESTE
——————————————————————————————————————————————————————— NQMVTEMEE----=-==-~
NQMVTQIEE
NOMVTQIEE
NQMVTQIEE
NQMVTQIEE
N-VVTPIEE

DOMIQPRKE
TSIPP-PRISTDLTMGSS
APRPPRIIISTDLTIGSP
IAAGLIIGHPAARDDISCLLTIGSP
ISKGFVVSSAPAHDNISCLLSISTP
HHHYQARDSENSNNISCSLTMGNP
LRNIDTKNEKGFCFLTMGTT
TGFIGGNP

558
568
558
565
545
536
698
661
623
748
672
675
602
589
526
516
565
516
486
551
433
438
495
435
520
556
526
540
462
461
448
438
436
422
438
443
438

435
482
490
497
495
490
487
454

610
620
607
619
580
569
802
765
721
856
763
754
681
639
543
533
582
533
503
568
434
439
513
452
538
574
544
558
470
469
456
447
445
431
447
452
446

444
499
508
522
520
514
507
462



0502906910
0s06g46410
0512941950
ARF6
0s04g57610
ARF8
0s02g04810
0506948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARF5
0501948060
0s05g48870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0s01g13520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0s04936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0502941800
0s04g43910
0506947150
0510933940
ARF10
ARF16
ARF17

0s02g06910
0s06946410
0512941950
ARF6
0s04g57610
ARF8
0502904810
0s06948950
0s08g40900
ARF7

ARF19
0506909660
0504956850
ARFS5
0s01g48060
0505948870
0501954990
0505943920
ARF3

ARF4

ARF11
ARF18
0501913520
ARF9
0s01g70270
ARF2
0s11g32110
0512929520
0502935140
0504936054
ARF1

ARF12
ARF22
ARF20
ARF21
ARF15
ARF14
ARF23
ARF13
0s02g41800
0s04g43910
0s06g47150
0510933940
ARF10
ARF16
ARF17

* 1160 * 1180 * 1200 * 1220 * 1240 *
AASDLPGVPRITPVPVSDPWSSKRVAVESTITS -RPHDISSQIENFDLTPSS--IPONSTLAPLPG-RECLVDQDG
APSHLS-MPRPTAVPVPDPWSSKRVAVESLLPS -RPQ-VTSQMEQLDSTAPS--IPQSSALAPLPG-RGCLVDQDG
EASNLLILPRSSQLMASDGWPSKRLTLESAVHP -EAPSMHPKIEKVNHQGIS--HFPG-AFPPQSA-RGCSIVQDC
ESSQLLHLTRTNSAMTSSGWPSKRPAVDSSFQHS GAGNNNTQSVLEQLGQSHTSNVPPNAVSLPPFPGGRECSIEQEG
GSSKAVDLSRENQPVASEQQQQQQQAWKQKFMG— -SQSVSFGGSVLHNSPTS —KDGSVEN-K
GDGNLLNFSITGQSVLPEQLTTEG--WSPKASN- -TFSEPLS---LPQAYPG -KSLALE---
TQST--KNRHC--INTERLPPSTAPMLIPTSIDAVTATPLMTKELPKPNNNVKQSVVNSKLPNVAPGP-QNCINHALQTDNLETSSSATSLCPSR-TDGLVHQGFPSSNFNQHQ
LQOPILGRNKHCSMINTEKVPQSAAPMSVPSSLEAVTATPRMMKDS PKLNHNVKQSVVASKLANAGTGS-ONYVNNPPPTDYLETASSATSVWLSQ-NDGLLHONFPMSNENQPQ
LOSIPSSSKNQ- SLTTAGKTSQSSVVLGPTIEQDT-KPYQNVKQTVMIPKTTEQRPATGQODCINNNPOMDYLDTSSSATSVCLSQ-ADGSLOONFPPSSFHQHH
SSGFLNRSQS-- -GPAILIPDAAIDMSGNLVQDLYSKSDMRLKQELVGQQK. KASLTDHQLE. GTSYGLDG-GENNRQONFLAPTFGLDG
PTNFLSRNQQO- GQAASVSASDSVFERASNPVQELYTKTESRISQGMMNMKSAGE HFRFKSAVTDQIDVSTAGTTYCPDVVGPVQQOQTFPLPSFGFDG
PINSLSRANQ-- GSRNLTDMVATPQIDNLLQEIQSKPDNRIKNDIQSKETVP IHNRHPVSDQLDASSA-TSFCLDE----SPREGFSFPPVCLDN
SENIFSSSADIPP- -SMIADTMETFQASCLSDCLPNSIQEFISSPDLNSL: -TFLSPDMONLEVQLQHDGSNLPSTSNSFVQMSFSEESASQSA
SAVVLPDSTNSP-- —--LFHDVWDTQLNGLKFDQFSPLMQQDLYAS---~— ———-QNICMSNSTTSNILD----PPLSNTVLDDFCAIKDTDFQON
KWLAPQG--CDHHGITTSVLP-QASSPSSVLMFPQTSSKMP
KWQAQLHGRAAFHGPPALALPSQSSSPPSVLMFQQANSKMP
LSSANEG YCLSLSTVPPS----PPSSLMLYQTG--VP
LLASTLG HPISQFTLSSSKVSSPSSVLMFNQAT--AP
IWCGPFQN FSTRILPPSVSSSPSSVLLTNSNS----
IRSTHVP----YQONPYNAGNQSSGPPSRAINFGEETRKFD
H RLFGFDLTSKPASATIPHDKQLISVDSNIS
YRLFGFDLTSN-SPAPIPQDKQPMDTCG-~-~
v VEGKKEPAMFRLFGVDLMKCTSISTTTDDKSSVGAGEASA
YRLFGIDLMSS-SLAVPEEKTAPMRPINISK
MHTDS KELHFWNGQSTVYG--NSRDRPONFRFEQNSSSWLNQSFARPEQPRVIRPHASIAPVELEKTEGSGFKIFGFKVDTTNAPNNHLS SPMAATHEPMLQ
: VPAATDASLQGRCNVKYSEYPVLNGLSTENAGGNWPIRPRALNYYEEVVNAQAQAQAR---EQVTKQPFTIQEETAKSREGN-CRLFGIPLTNN---MNGTDSTMSQRNN--LN
SMIQEAGVLSQR---PGNTKFG-NGVYAALPGRGTEQYSGGWFGHMMPNSHMDDTQPR----LIKPKPLVVAHGDVQKAKGASCKLFGIHLDSP-AKSEPLKSPSSVVYDGTPQ
LMTPDI-TLPQR---SLNAKFGGNGAFTSLRAHGIDQRSSGWLGHIEPSSHIDDASSS----LIKPQPLVIDH-NVQKAKGSSCMLFGISLDSP-AKPELLISPPSVAFDGKLQ
KKQEPSSAGCRLFGIEISS---AVEATSPLAAVSG-VGQD
RKQEPTTMGCRLFGIEISS---AVEEALPAATVSG-VGYD
KKQ-TNGNVCRLFGFELVEN-VNVDECFSAASVSGAVAVD
NITTKTGTNFRLFGVTLDTPPVIKDPIEEIGSEISKLTEG
NITTKTGTNFRLFGVSLVTPSVIKDPIEEIGSEISKLTEG
NITTKAVTNFRLFGVSLAIPLVIKDPIEEIGSDISKLTEG
NITTKAGTNFRLFGVTLDTPPMIKDPIKQIGSDISKLTER
NITTKAGTNFRLFGVSLATPPVIKDPIEQIGSDISKLTEG
H NITTNAVASFRLFGVSLATPSVIKDPVEQIGLEISRLTQE

DITTEATTSCLLFGVDLTKVSKSKDSICPIES--CKKSETL
PPARALSMGAKKPDDAKPPGLMLFGQRILTERQMSL--SGTTSPAA
GKPD DAACSPSSGGKKIDDTKPRGFLLFGQAILTEEQIKN--GNSDGRPA
QNNKKSDGKKAPAQLMLFGKPILTEQQISLGDAASVDVKK
QVAEKSDDRKTTPHIMLFGKAIFTEQQITS--SGSTETLS
A MVQDKKKSVGSVKTHQFVLFGOPILTEQQVMN—----RKRFLE
PCNDTKSKKSHIVLFGKLILPEEQLSE--KGSTDTAN
PQLFTNNFLSPLPDLG--KVSTEMMN

* 1280 * 1300 * 1320 * 1340 * 1360
DPQNHFLFGVNIDSQSLLMOQ: DGIP LHNENSSSTIPYSTSNFLSPSQDDYPLSQTLTT-PGCLDESGYVPCSDNAD
DPONHLLFGVNIDSQSLLMO: GIP LOGENDSTAIPYSTSNFLSPSONDFPLDQTLSS-ADCLDESGYVPCSQNSD
DAENRLLS SSFELQ DGMT IITDANRETDTMAIP-LLRYSGADLTTENTLAT-SNCLGESGTENPLNN-T
DPHSHLLFGVNIDSSSLLMP: NGMSN LRSIGIEGGDSTTLPFTSSNFNNDFSGNLAMTTPSSCIDESGFLQSSENLG

—~DVONQSLFSPQVD-SSSLLY: NMVPN LTS-NVSDGNLSTIPSGSTYLONAMYG —-CLDDSS-GLLONTGE

-NPQNPSLFGVDPD-SGLFLP: STVPR: FAS-SSGDAEASPMSLTDSGFQONSLYS —CMQDTTHELLHGAGQ
: MFKDALPDVEMEGVDPSNSGLFGINNDNLLGFPI--ETEDLLINALDSVKYQNHISTDVENNYPMQKDALQEISTSMVS-QSFGQSDMAFN---SIDSA-INDGAFLNKN-SWP
MFKDAPPDAEIHAANTSNNALFGINGDGPLGFPIGLGTDDFLSNGIDAAKYENHISTEIDNSYRIPKDAQQEISSSMVS-QSFGASDMAFN---SIDST-INDGGFLNRS-SWP

DSRNSLLGGANVDNGEVPDT-
DCQSHHPR-NNLAFPGNLEA- VTSDPLYSQKDFONLVPNYG---NTPRDIETELSSAAISSQSFGIPSIPFKPGCSNEVGGINDSGIMNGGGLWP
VDPRDNFLIAENVD-ALMPDA- —~LLSRGMASGKGMCTLTSGQ----RDHRDVENELSSAAFSSQSFGVPDMSFKPGCSSDVA-VTDAGMPSQG-LWN
LHMESTHRSINTTSCSQPMSTGG-----— FDAGMYSK----—————————— LPRLKESQILSLPEIHTNS--MGTSACS— -MDATEYSLDRSAKP--
CLVGNNNTSFAQDVQSQITSAS FADSQAFSRQDFPDNSGGTGTSSSN- -VDFDDCSLRQONSKGSS
LEYIYGCLDRNENSRHFKIGPTQDMTRTDQTLR
LEFGHGQLDKHENDRRVRFGPSEGIERREQRIP
LELASKNNDKSGNDSQP-
{ETVSGTNNKGMHVSQF -

ASQEMLSETVTWP

LPNNVTADLPFKIDMMGKQKGSELNMNASSGCKLFGFSLPVETPA

STTKCQDP NSSNSPKEQ
RAKCQEP ITPTSMSEQ
TGSHEDSGQLSA--—-——-- FSKVTKEHIAADESPQETI
TMDSHSDPKSEIS-------KVSEEKKQEPAEGSPKEV
LNQLQPVQTDCIPEVSVSTA:
LTQIASPKVODLSDQSKGSK~
TPGAT EWRRPDVTEVEKCSDPSKAMKPLDTPQPDSVPEK-PSSQQASRNMS
0 DALEEDECSDPSKTVKPLDGAQHDSAREKHQSCPDGTKNIQ
QPAR

-SDIPSGSGDPEKSSLRSP
—————————————— KFGLSQTLRSPTEL
KFGQSQTLRSPTET
KFGQSQTLRSPIEL
KFGQSQTLRSPIEL
KFGQSQTLRSPTKI
KFGQSQILRSPTET

KLKNQKATTSCLKI

TGNSS LNWNTEKG--ASEGSGSGVIQNSPTDNTS-SERLQWFREN--S
PN WDAEKAPNTSEGSDSGVTQGSPTKNTTPSWSLPYFGGNNIS
1SS DGNAENTVNKSNSDVSSPRSNONGTTDNLSCGGVPLCQDN
PGV TGNSS-—---- PNGNAHKTGNASDGSGSSICIG--FSSQGH
EEA EAEEE KGLVARGLTWNYSLQ- ——==
IEK TQIS GSNQONGVAGREFSSSDEGS---PCSKK
FG PPSDNLSPNSNTT-------~

693
701
689
708
649
630
910
877
822
945
861
842
771
716
581
574
614
569
535
605
465
466
554
482
638
679
649
662
506
505
494
487
485
471
487
492
486

482
543
556
562
558
553
542
486

770
778
758
787
716
697

1016

985
927

1031

951
933
846
783
615
608
635
600
656
483
482
586
514
683
724
699
704
539
538
533
502
500
486
502
507
501

497
586
600
605
594
576
575
502



* 1380 * 1400 * 1420 * 1440 * 1460 * 1480

0502906910 : QVK---RPHATFVKVYKSGTYEELINMMTRESSHHEIFRSE) GLEGQLEDPLRSGWQ) (VDREDDVLL VNSVSCHKILSPOEVOOMGKPGIELFSTSAR- : 878
0506946410 : QVIN--RPPATFVKVYKSGTY[EESIHBMTRESSHHEIFRRE) GLEGQLENPLRSGWQ VDREDDVLL VNSVSCHKILSPOEVOOMGKPFELLSSAPGK : 887
0512941950 SVNP--SQGATFVKVYKSGSHEISINRISRE S SHCEIERSE) (VDRENDILL IANSVWCMKMLS POQEVQQLVRGGDGLLSSPGA- 1 867
ARF6 SEN---PQSNTFVKVYKSGSFESIMMISKF S SHHEIFRSE| (VDRENDVLLL| 'VSSVWCHKILSPOEVOOMGKRGLELLNSAPSSNN : 898
0s04g57610 NDP----ATRTFVKVYKSGS|UESINRTREF SNMAEIFREE] VDRENDVLLL NSVWYMKEILS PEDVHKMGKQG : 814
ARF8 INSS--NQTKNFVKVYKSGS|UEEISINRISRE S SMHEIFREE (VDKENDILLL NNVWYRKELS PEDVHOMGDHGEGSGG @ 802
0s02g04810 AA-PLLQRMRTFTKVYKRGAWEISIRRIGRY SGMEEIFKH [KDHEDDILLL [VNCVRCHURILS POEVQOMSLDG-DLGSNVLP- : 1125
0506948950 PA-APLKRMRTFTKVYKRGAUESIRUSQF SGMDEIFKH IKDHEDDILLL| 'VGCVKCURMLS POEVQOMS LEGCDLGNNIPP- : 1095
0s08g40900 AAGPAHQRMRTYTKVHKRGAWEHSIBRINRY SGMDEIEKH GIEGQLGDONRVGWK| [EDHEKDVLL [VKCVRCMRILSPOEEMOMRLVG-DFGDSFLP: : 1037
ARF7 : AQ---TQRMRTYTKVQKRGS|/EI:SIEn GIEGQLEDPQTSDWKIEVMVDHENDILL 'VNCVQSHKIILSSAEVQOMSLDG-NFAGVPVT - : 1138
ARF19 NQ---TQRMRTYTKVQKRGSYEISIRRNTRY SGHDEIFRH GIEGQLEDPLTSDWK; TDHENDILL! VNCVONMKILSSVEVQOMSLDG-DLAAIPTT— : 1058
0s06909660 IVGR| GIQGQLEDPYRMDWK| (VDHENDILL (VGCVKSHKNL EVQQOMSLDG-DLGGVPPQ: : 1040
0504956850 GLOGKLEHPGSSEWK| (VDYENDVLL RIELSPSEVQQOMSENGMHVLN- 1 949
ARF5 \ GLEGLLTHPQSSGWK]| (VDYESDVLL RELSPTEVQOMSEEGMKLLNSAGI : 894
0501948060 LWPHLISGKVLDECTRNEKLHSPVSGAEHESNNKCJENTNGCKIEAGIS—————————————— —-LTEKAQ. [EVDCGNASYHSRIOSLKPOMPKSLGSSCATVHEQRPVVGR : 711
0s05g48870 LQOPYPTSGEVIDGQVTVEKSHSPGRHGKDGPDNKA| -LTEKVPAREELDDGDANYS— SLK-QVPKSLGNSCATVSVL------— @ 695
0s01g54990 —~QHKLLSETSWDQFKIGKASTPGNATKPGNGGRE) ---LTEKIIPTEKDGEKEVSYETD MLDLFGYNCSTPGALHALCAA : 727
0505943920 -LTGNMLGE|SGEGLDDGAIEAGCENPP--VLELFGHSHSTPGALHALCAA : 694
ARF3 ¢ --——---—-—-——--—————-———PNGRIEDHHG----GSGRCRIBAGFP--—-——-— —-—-—-—-—-LTDETTAVASATAVPCVEGNSMKGASAVOSNHHHSQGRDIYAMRDMLLD : 605
ARF4 HIEYTKEEVENANDDNKSCLEQAALMME : 769
ARF11 DEIfIKE FplY PSDEVKKMRSKSLLG---DKGTIV : 590
ARF18 KKQQ--TSRSRTKVQOMOG T AMEINANMIET L LK SDEI® I DE| CKMAKKFflYSSDEVKKMTTKLKISSSLENEEYG : 592
0s01g13520 QSHQNYTARTRIKVQMHGNANLDG [EQIEMNE| CQMVRI YPIEDEKKIEPHPKLLS-—---— SA : 689
ARF9 QSKQSSSTRSRTKVQMQGVPNALKG INEI® T DD) DIKGELRSRNQ--WE| CNMVKRMFEWSKEEVKKMTPGNQLRMLLREVETT : 626
0s01g70270 SKTQVASTRSCTKVHKQGVAIMES! EFDGELVSSNKN-WQ) CSIVRKEYEY TKEEVQKMNSKSNAPRKD-—--—-— ¢ 790
ARF2 : AQTKTNSSRSCTKVHKQGIAMES EFNGELMAPKKD-WL;| CCMVRKMFElYTKEEVRKMNPGTLSCRSEEEAVVG : 837
0s11g32110 CKSQGVSTRSCKKVHKQGTAIfE) DFNGELKGPKKE- CDMVHKRFElYTREEVORMNPGTLNSRSEDSHANS : 812
0512929520 : SKQONGSSRSCKKVHKQGIAMEH DFNGELNSSSKN-] CNMVHKE Y TREEVOKMNPGALNSRSEDSRSTS : 817
0502935140 : CSMVKREYRYTYEEAKQLTPKSKLPIIGDAIKPN : 652
0s04936054 LESQSRQVRSCTKVIMQOGMANEIANMETKLNG DIQGDLCPTLKR-WQ) CSMVKREYEYSYEEAKLLAPKSKLPVIGDTIKLS : 651
ARF1 QESQSRQIRSCTKVHMQGSTRSEL DIKGELLESTKK-WQ) CGMVRKMFEYTPEEVKKLSPKNKLAVN-ARMQLK : 645
ARF12 CNMVKKHMFIOKRR— : 593
ARF22 CNMVKKM LIFFKRGGQKLEVQ- : 598
ARF20 CKMVKKMLIYSKEEVKNLKSSKSLSS— @ 590
ARF21 CKMVKKM LY SKEEVKNLKSSKSLSS— : 606
ARF15 CNMVKREYRIOKRR————————————— : 598
ARF14 H CNMVKKMFYSKEEVKNLKSRKSLSS— : 605
ARF23 : -
ARF13 @ 505
0502941800 CID-SAELRSR SEIIKLARRETILTDAGSDNLGS @ 681
0s04g43910 SIG-SDELRSH ICAIZVKSAR] LTDAGSDNLGD- @ 695
0s06g47150 GIE-KAELMSH SETKTARRENMLTDTSGDNLAR- : 700
0510933940 GIE-KEEIINH SDEAMKAARRMTHIAGDR-ERIERPLIECLVEQA---- : 698
ARF10 HIEERSDLLTH SDAMKATKRETHKMDIGGDNVRKTWITGIRTGENGID : 681
ARF16 GIK-KSEMLSS SEHLKTARRETHLTEQGSESVVV-~==—=======—— 1 670
ARF17 [EEHSESGPAESG----|§CEEDGSKESSDNETQLSLSHAPPSVPKHSNSNAGSSSQG-——-———-==—-—-—-—-= @ 585
£ g p
* 1500 * 1520 *
0802906910 : --RLG--NSCDNYMSRQESRSLSTGIASVG-SVEF----——-=-==——====-— : 908
0s06946410 -RLG--SSCDDYVSRQESRSLSTGIASVG-SVEF- @ 917
0512941950 -RMQQSNACDDYSASHNMONIAGNIASVA-PLDY- 899
ARF6 : VDKLPSNGNCDDFGNRSDPRNLGNGIASVGGSFNY- 933
0s04g57610 NDPRYL: ¢ 821
ARF8 LFPQONPTHL ¢ 811
0s02g04810 : ---------- NQACSSSDGVNGWRPRCDQNP-=====—~| GNPSIGPYDQFE-- : 1158
0s06948950 ~NQACSSSDGGNAWRARCDONSEAILKISMMKSKVEDVRYWNTA : 1138
0508940900 —NQACSSSDGGHPWRITGD: : 1055
ARF7 NQACSGGDSGNAWRGHYDDN-SATSFNR— 1165
ARF19 QACSETDSGNAWKVHYEDTSAAASFNR- : 1086
0506909660 TQACSASDDANAWR! : 1055
0504956850 DCIQAA. : 955
ARF5 NDLKTSV. @ 902
0501948060 : VVDISAVNTMI o722
0505948870 H -
0501954990 P-LGI ¢ 731
0s05g43920 : APL 699
ARF3 IAL : 608
ARF4 ASKSSSVSQPDSSPTITRV: : 788
ARF11 NLESDQRT VHV 1 601
ARF18 NESFENR! R : 602
0501913520 NPEQDQKT F : 699
ARF9 LTTTSKTD NHSN : 638
0s01g70270 : ---DSSEN--EKG---HLPMPNKSD! ;808
ARF2 : EGSDAKDA--KSA---SNPSLSSAGN : 859
0s11g32110 MERGSVGR--EMRGCLSTSSLNSENC : 836
0512929520 VERGLVGE--GLQGGLSTPSLNSENC 1 841
0502935140 : PNKQSPESDMPHSDLDSTAPVTDKDC : 678
0s04936054 'VDLDNHASVTNRDC : 673
ARF1 TEGRSSSMAGSR: 1 665
ARF12 : -
ARF22 : -
ARF20 H -
ARF21 -
ARF15 -
ARF14 H -
ARF23 H -
ARF13 : -
0502941800 : -
0504943910 H -
0506947150 : H -
0510933940 H -
ARF10 ASTKTGPLSIFA : 693
ARF16 H H -
ARF17 : : -

Supplemental Figure 5. Multiple alignments of the ARF Protein Sequences by CLUSTAL X.



