Expression of OSMATEL and OsMATE?2 alters development, stress responses and pathogen susceptibility in
Arabidopsis

Manish Tiwari*, Deepika Sharma®, Munna Singh?, Rudra Deo Tripathi®, Prabodh Kumar Trivedi'*

%% ”
4 oY o~
\ o 9\\0
08, N“
% 2F e ‘o \\Qws'
288 %2 =a & W S
% 335 w2, 55 %l LFpse”
“ % 355 4% 33 || &5/
v, 235 Ngdi | ] e e
MGy 05, 41,2 N\ 3338 S N A
Uogy, <, “ 33310 o SERSYAS
WCA0gealsd o, %\ |os0% o
=ENIN W\ )55 e
% & 2 s
PUXP002307 2A\ &/ 88 g w,&,qﬁ’,,;r'c‘v
wcu::rc‘:xma /S, B 025640 (D TX35)
w - LeAAO 55183
O“Mlllo .%"’
0
w1 “(ALFS‘
w‘p“ ”3”13“0
0511903434 . ooww““
0812993200 307901750
Apy N At1g15170
trg 0902957570 Ao
= At1gT1140
e 9 NCAQS51477 » .
\ o, »
0510920390 0.% 0703 P
e 215N 0,280 A12003046 (DTX1)
Ag21M40 © e 0 0%, o, Nt 4
3 o,;‘;%?,’a.,o‘a%ao ORI
3 0,%047% "o 20, 7065, %o, %os,
At4g39030( ’:’\“ & \ % 090 .% ”q) Toe. 0780 20
o ot 8 0, % Bt ) )
o\ QO ",
o P TS & %, \ %% *
w\\# o @‘S p\Q @" » % oogo %,
w ‘f‘° ¢ o Y "’.50 %,
‘.‘Pﬁ' * o % o
o f 2 "f'% °
- 23 ', %%,
8 o, %%
2 8350, %
&2 2%
~ ‘A
! %
o . ®
&‘l\":p\\* o
‘)1\& A g [~) \
WA Ze/Q 2o
& e
& :‘ &8 80,

Fig. S1 An unrooted neighbouring junction (NJ) phylogenetic tree of MATE. All the MATE sequences
(designated in the form of locus ID; Table S2) were aligned using ClustalW and phylogenetic tree was created by

PHYLIP with PhyloDraw V0.82. Branch lengths are proportional to evolutionary distance with each other.
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Fig. S2 Transmembrane helix prediction. Presence of transmembrane domain was calculated using TMHMM.
Red colour represents the transmembrane helices. In silico prediction indicates the presence of 12 domains in
OsMATEL1 (A) and OsSMATE2 (B).
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Fig. S3 Confirmation of transgene expression. (A) Photograph of two representative transgenic lines of
OsMATE1 and OsMATE2. (B) Transgene expression was confirmed through semiquantitative RT-PCR and

TUBULIN was used as endogenous control.
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Fig. S4 Flowering days of WT and salk mutants. (A) Photograph of 8" leaf of salk mutant (three week old) along
with WT are displayed. (B) Number of rosette leaf and days at bolting of WT and salkl (SALK_045655C) and
salk2 (SALK _124549C) grown under LD conditions (16h light-8h dark cycle). Bars are the mean and error bars are
+SE (n=8-12).
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Fig. S5 Expression of OSMATEs in Arabidopsis leads to sensitivity for As(V). (A) Phenotypic changes of WT
and two transgenic lines, expressing OSMATE1L grown on control (half strength) and in the presence of As(V). (B)
Sensitivity of transgenic lines, expressing OsSMATE?2, reflected towards AsV. Lower panel depicts the graphical
representation of root length and while line depicts 1 cm scale bar. Bars are the mean of root length of 15-20 plants
of each genotype and error bars represent +SE. Significance was determined by One-way ANOVA (Newman-Keuls
used as post hoc test). *** Significantly different from WT (P < 0.0001). Experiments are performed more than

three times and result is the representative of one set.
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Fig. S6 Effect of Aluminium on growth of transgenic Arabidopsis lines. (A) Phenotypic changes of WT and
transgenic lines, expressing OsSMATEL, grown on control (half strength) and in the presence of Al. (B) Appearance
of transgenic lines, expressing OsMATE2, during supplementation of Al (400 uM). White scale bars are equivalent
to 1 cm length. Lower panel depicts the graphical representation of root length. Bars are the mean of root length of

15-20 plants of each genotype and error bars represent +SE.
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Fig. S7 Bacterial growth after in planta sprayed inoculation. Three week old plants were spray-inoculated with
PstDC3000 and bacterial growth was measured after 7 dpi. The experiment was performed two times with similar
results. *** indicates significant differences (p<0.0001) in bacterial titre compared to WT (One-way ANOVA,

Newman-Keuls used as post hoc test).
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Fig. S8 Relative expression of COL9 and ELF4. Transcript level of COL9 and ELF4 measured in WT and
transgenic plants expressing OSMATEL by quantitative RT-PCR.



Table S1 List of oligonucleotides and their use in the study

S.No. Primer Name Primer sequence (5°-3°) Use in the study
1. MATE1F1 CAGAGGAGGTTGGATTGTTCGTTC Gene specific primer for cloning
2. MATEILR1 TCTGGTGACGAGCATATTAGCTC Gene specific primer for
cloning
3. MATE1Xbal For cloning in pBI121 and
TCGGACGACACGGTCTAGAGGCGAT
326sGFP
4. MATE1Sacl For cloning in pB1121
ACCGAGCTCGGATCCCTTGTCCATG
5. MATE1BamH1 For cloning in 326sGFP
ACCGGACTTGGATCCCTTGTCCATG
6. MATELRTF For semiquantitative RT-PCR
GACAAGTTCGCGCTCATCTTCAC
7. MATELRTR For semiquantitative RT-PCR
ATGGCCAGAATTAGCGTCTGCAC
8. MATEZ2FI Gene specific primer for
CGGTCGGTGGAGGCGACGACGACG .
cloning
9. MATEZ2R1 Gene specific primer for
TCAGTTCGCGTCAACGGATCAGGAT .
cloning
10 MATE2Xbal For cloning in pB1121 and
CGGTCTCTAGAGGCGACGACGACGA
326sGFP
11 MATE2Sacl TCAGTTCGCGTCAACGGATCAGGAT  For cloning in pBI121
G
12 MATE2BamH1 GAATCAGGATCCCGAATTCGTTGCA  For cloning in 326sGFP
T
13 MATE2RTF TCATTGCATTCTTCAGCAACTGGC For semiquantitative RT-PCR
14 MATE2RTR TCAGTTCGCGTCAACGGATCAGGAT  For semiquantitative RT-PCR
G
15 AtTubulinF CTCACAGTCCCGGAGCTGACAC Endogenous control
Arabidopsis
16 AtTubulinR GCTTCAGTGAACTCCATCTCGT Endogenous control
Arabidopsis
17 ProMATELF GAATCAGGATCCCGAATTCGTTGCA  For cloning in pPCAMBIA1303

T



18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

ProMATEILR

ProMATEZ2F

ProMATEZ2R

At5939610RTF

At5g39610RTR

At3920810RTF

At3920810RTF

At1g07590RTF

At1g07590RTR

Atlg77450RTF

Atlg77450RTR

At4915490RTF

At4g15490RTR

AT2G29490RTF

AT2G29490RTR

At2914610RTF

At2914610RTR

At3957260RTF

At3957260RTR

TCACCCATGGCCGCCGACCGTGTCG
TC

TGTGTTAAGCTTCGGTTGTTAACGT
G

TCCTCCATGGCGGCCGCAGTGCGCG

CG

TCTGCTACTGCCATTGGTGA

TCTCCCATCTTAGCCTTCCA

CCACATCATAATATACTTGCTCAGG

TT

TCTCAGATAAGGGTAAAGTTCGTC

GGGTGATGGGTTTCCAGTT

CCCTGATTATCCACTCCATCA

CAACAATTGGGCCTTAGCC

TGCTTCCTGAAAATAACAACACA

AGCAAGAGCAGATGGAGGAG

GCCGAACCACCCATAAGAC

AGACAATCGGATTCTTGGACAT

TCCAATACCTTTCCAAAGTCTAGC

GATGTGCCAAAGTGAGGTGTAA

TTCACATAATTCCCACGAGGA

GCTTAGCCTCACCACCAATG

CCCGTAGCATACTCCGATTT

For cloning in pPCAMBIA1303

For cloning in pPCAMBIA1303

For cloning in pPCAMBIA1303

For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression

analysis
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38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

At1g75040RTF

At1g75040RTR

At3925010RTF

At39g25010RTR

At4923150RTF

At4923150RTR

At2943570RTF

At2g43570RTR

At5924530RTF

At5924530RTR

At3927690RTF

At3927690RTR

At2918660RTF

At2g18660RTR

ELF4RTF

ELF4RTR

COL9RTF

COL9RTR

CGGACTACTCGAGGATTTTCA

GTGCTCGTTTCGTCGTCATA

CTAATGCACCACCAGCACAT

GCCTTCCCAGTTCAACACTT

GCCATTGGTACACCACCAC

GCTACCACGACCACATTTGA

CATCTCCAAACGCGAAATC

GCTGGTCCATCAATTTCCTC

TGATCGATCTTTTCTCATCCAA

TTGTTAACTCCGTGATTTATGACC

GCGTCGTACCGTCAAGTCTAC

GGAAAATGGTCCTAGGTATTTGG

TCGATGCATTGGTGCTACAT

TCCCGGCAGAAATCAACTAC

TGAAGAGGAACGGCGAGA

CGGTCAAGATTCTCCCACAT

CTAAAGTTTCTGGATTCAACTTCTG

A
TGTTCACCACAGAAGTCACACA

For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression
analysis
For Real Time expression

analysis




Table S2: Polypeptide sequences of MATE proteins identified from rice and present in Arabidopsis and other

plants

S.No.

Locus ID

Amino acid sequences

2

3

0s01g31980

0s01g49120

0s01g56050

MGSSDSQAPLLLPRGSHRKEEEEEEYAAAGKVRGCCGGDGEGGWWRE
ATAEAGRLASLAAPMIAVALLQLMMQLISTVMVGHLGEVALAGAAIAN
SLTNVSGFSVLMGLACGLETICGQAYGAEQYHKLALYMYRSIIVLLVVS
VPIAIIWVFIPEVLPLIGQQPEIASEVGKYALWLIPGLFAFTVAQCLSKFLQ
TQSLIFPMVLSSSITLALFIPLCWFMVYKVGMGNAGAALSVSICDWVEVT
VLGLYIVLSPSCEKTRAPLTWEAFSGIGSFLRLAVPSALMICLEWWSYEL
LVLLSGILPNPALETSVLSICISTVVLVYNLPHGIGTAASVRVSNELGAGN
PEGALVVGVALSVILCSAVLVSVTLLALRHFIGIAFSNEEEVINYVTRMVP
VLSISVITDSLQGVLSGVSRGCGWQLGAYVNLGAFYLVGVPVALFFGFA
MHLGGMGFWMGMVAGGATQVTLLSITAMTNWRKMAEKARDRVFEE
RIPTQSV

MAAAAREEQPLLLRREEGEEEGEEVGWRRRWGSEAGKLAYLALPMVA
VSLTNYAVQVFSNMMVGHLPGVLPLSSAAIATSLASVTGFSLLIGMASA
LETLCGQAYGAKQYHTLGVHTYRAILTLLVVCIPLSLLWVFMGKILVLIG
QDPLISHGAGRYIVWLIPGLFANALIQPITKFLQSQSLIMPMLVASVATLV
FHIPLCWLMVFKTGLGYTGAALSISISYWLNVAMLVAYILLSSSCKETRT
PPTIEAFKGLDGFLRLALPSALMICLEWWSFELLILMSGLLPNPELQTSVL
SICLTSITLLFTIPYGLGAGGSTRVANELGAGNPEGARSAVYVVLSVAVT
EALIVCGTLLASRRLLGRAYSSEEEVISFVAMMVPLVCITVVTDGLQGV
MSGIARGCGWQHLGAYVNLGSFYLLGIPMAILLGFVLHMGAKGLWMGI
VCGSISQITLLSAITFFTNWQKMAENARERVFSEKPTEPSRYHLVE

MAPPAGTEAAGAGHRKNWRGESGNLWRIAGPVILTEIFQFLIGFVTAAF
VGHIGKVELAAVSVVNGVVEGLAFGLLVKNHARTLGMGSALETLCGQA
VGAGQPRMLGVYLQRSWVICLATSLALLPLYLLASPALRLLRQSAAISSV
AGRYARWCAPQLFAYAVNFPMQKFYQAQSRVWAVTAISAAALAAHAL
LNWLVVARLGHGVVGAALVGDVSWWLLNAAQFAYLVGGSFPEAWSG
FSRKAFTSLGGFVKLSLSSAVMLCLEMWYYTAVLILVGCLKNPEIQVGAI
SICMNYQLWTLMVAVGFNAAVSVRVANELGANHPKAAKFSVIVAVVTS
AAVGLVFTLVALVARKQLPRLFTDDDVLVRETAKLGYLLAATIFLNSIQP
VLSGVAIGAGWQSSVAFVNIGCYYLVGLPIAAVFGFRLSLNATGIWVGM
LIGTILQTVILLVILYRTKWQKEAMLAEERIKVWGGGVELPTIQEAS



5

6

0s01g69010

0502902980

0s02g45380

MARSSSAPESMEADHQLTATVTAAASGDMPVTEQQQQKQMVAVAAPP
ATENADAAGGGGGDNGDHLPPTATSLLGGARRTGLHLFVLNARSALRL
DELGAEVLRIAVPASLALTADPLASLIDTAFIGRIGSVEIAAVGVAIAVFN
QVMKVCIYPLVSVTTSFVAEEDAILSKGAAGADDDNDDGHDAKGHGAS
AAAVADPEKQQVVGVDSAETNGAEVSTAAVRTTDDKKAAAAGVGVG
KCRRRFVPSVTSALIVGAFLGLLQAVFLVAAGKPLLRIMGVKPGSPMMIP
ALRYLVVRSLGAPAVLLSLAMQGVFRGFKDTKTPLYATVTGDLANIAL
DPILIFTCRFGVVGAAIAHVISQYLITLIMLCKLVRKVDVIPSSLKSLKFRR
FLGCGFLLLARVVAVTFCVTLAASLAARHGATAMAAFQICAQVWLASS
LLADGLAVAGQALLASAFAKKDHYKVAVTTARVLQLAVVLGVGLTAF
LAAGMWFGAGVFTSDAAVISTIHRGVPVGVAAVTIPCLVLLSSHGGFVG
IWIALAIYMSVRAFASTWRMGAARGPWKFLRK

MSAHLRLLSAAPLPALLPTRRLPAVPTPALAARAARLVLSRPLTEPQPPR

LPRGAAARCRGVAVAGADGDEPAAAAAGTAGLWEQVRDIVVFAGPAL
GLWICGPLMSLIDTMVIGQTSSLQLAALGPGTVFCDYLCYIFMFLSIATSN
MVATSLAKKDEELAQHQVSMLLFVALTCGLGMFLFTKLFGTQVLTVFT

GSGNYDIISAANTYAQIRGFAWPAVLVGLVAQSASLGMKDSWGPLKAL

AAASVINGVGDLLLCSVCGYGIAGAAWATMVSQIVAAFMMMQNLNKR
GFRAFSFTIPSSSELLQIFEIAAPVFITMTSKVAFYALLTYSATSMGAITLA

AHQVMVNVLCMCTVWGEPLSQTAQSFMPELIYGAKCNLMKARMLLKS
LVMIGAITGTTVGAVGTLVPWLFPSLFTNDFMVVQQMHKVLIPYFCALL
VTPSVHSLEGTLLAGRDLRFLSQSMGACFGIGTFLLMIIRNKFGSLPGCW

WILVLFQWGRFGSALQRLLSPTGMLYNENFNNHHDEYVKVKAT

MSSPRRDGRGAVDDLTASLLHKGDGGEAVFVVVVVPPVAEEEEPPPVLT
CKPPGRFARAVKEAWSVPFPMMPSMSAGAAGAEARSILGLALPMILTGL
LLYLRSMISMLFLGRLGGLALAGGSLAIGFANITGYSVLSGLAMGMEPIC
GQAFGAGHYDLLGVTMQRTVLLLVAASVPIAGLWVHMRPLLLLCGQD
AAIAAVAETYILASLPDLLLQAFLHPVRIYLRTQSINLPLTVCAALAIALH
LPINYVAVSVLGLGIKGVALASVLANLNLVLFLFGYIWFKGVHKRTGGF
ALSADCLRGWGELVSLALPSCISVCLEWWWYEIMILLCGLLANPQATVA
SMGILIQTTSLIYIFPSSLGFGVSTRVSNELGANRPERACRAATVGLMLGF
AFGGVASAFACHVRGAWATMFTADPAIVALTASVLPILGACELGNCPQT
TGCGVLRGSARPKDAASINLRSFYLVGTPVALILAFWYHYDFRGLWLGL
LAAQATCVVRMLLVIGETDWTAEAKRAQQLTGAADIKDCGGKGDHVA
VIEQPDEQC



8

9

0s02g57570

0s03g08900

0s03g11734

MAYTEPLLLSARHTTQTSPRHHLLRSRHAAAAAADGRMVVAVQDDET
GALVAAVGKGDEDDDDDDAVAGEEDEDEDDAPVVRTARGAWEVFAA
ESRRLWAIGAPIAFNVICLYGTNSTTQIFVGHIGNRELSAVAIGLSVVSNF
SFGFLLGMGSALETLCGQAFGAGQVAMLGIYMQRSWIILAASAALLSPL
YVFAGPILRLLGQEESIAAAAGEFTVRIIPOMFALAINFPTQKFLQAQSKV
TVLAWIGFAALLAHVGLLALFVSALGWGIAGAAAAYDVSSWLTALAQV
AYVVGWCRDGWTGLSRKAFNELWAFVKLSLASAVMLCLEIWYMMVL
VVLTGHLDDAEIAVDSISIWYSLLP

MGDGRGDEEECRVALLNGGGAAKEGWQVVSGGDGKLRRRVWEESRK
LWVIVAPAIFSRVVTYSMNVITQAFAGHLGDLELAAISIANTVVVGFNFG
LMLGMASALETLCGQAFGAKKYHMMGVYMQRSWIVLLACAVLLLPM
YIYAEDVLLLTGQPPELSAMAGRVSVWFIPLHLSFAFLFPLOQRFLQCQMK
NFASAAASGVALCVHVAISWLLVSRFRFGLVGIALTLNFSWWATAAML
FAYVACGGCPETWNGLSLEAFAGCHAMLLTEFVCLICSLENWYYRILIL
LTGNLKNAAIAVDALSICMTINAWELMIPLAFFAGTGVRVANELGAGNG
KGARFATIVSSVTSLVIGLFFWVLIVGLHDKFALIFTSSDVVLDAVDNLSV
LLAFTILLNSIQPVLSGVAVGSGWQSMVAYVNIGTYYLIGIPMGILLGWL
FKLGVLGIWAGMIGGTAVQTLILAITIRCDWDKEAMIASTRMDKWSQV
R

MAGLKKMEEVTAAAAAVAASSTAEKRAAAVVVPDAALTMNGAAGAE
EKTAAAAAAPEDLPAPAALSGWPRRVGLYLFVMNIRSVFKLDELGSEVL
RIAVPASLALAADPLASLVDTAFIGRLGSVEIAAVGVSIAIFNQVSKVCIY
PLVSVTTSFVAEEDAIISKCIEENSSQDLEKASPVDSETNNLPVSGPDKVE
CVNSCIPTECTNPSDQGCKRKYIPSVTSAVIVGSFLGLLQAVFLVFSAKFV
LNIMGVKNDSPMLRPAVRYLTIRSLGAPAVLLSLAMQGVFRGFKDTKTP
LYATVVGDAANIILDPILMFVCHMGVTGAAVAHVISQYLITMILLCRLIR
QVDVIPPSLKSLKFGRFLGCGFLLLARVVAVTFCVTLASSLAARHGPTIM
AAFQICCQLWLATSLLADGLAVAGQAVLASAFAKNDKGKVVVATSRVL
QLSIVLGMGLTVVLGVGMKFGAGIFTKDIDVIDVIHKGIPFVAGTQTINSL
AFVFDGINFGASDYTYSAYSMVGVAAISIPCLVYLSAHNGFIGIWIALTIY
MSLRTIASTWRMGAARGPWVFLRK



10

11

12

0s03g12790

0s03g37411

0s03g37470

MCNSGTSSSPSAPAPPPPPLTSFKHSSHLLRLVYDDDADDGHALLLSKVAG
EAQAIGRVSVPMAVTGLVMYSRALISMLFLGRLGELALAGGSLALGFAN
ITGYSVLSGLALGMEPICGQAFGARRGKLLALALHRTVLLLLAVALPISL
LWVTSTGYILKQLGQDEGVADAAQTFAAYASADLAVLAVLHPLRVYLR
SONLTLPITACSLFSVLLHGPINYLLVVRLRMGVAGVALAVALTDLNLLL
ALLCFLAISGAHRDSWVGPTSDCLRGWPALLRLAVPTATAVCLEWWW
YELMIVLSGLLANPRATVASMGILIQATSLVYVFPSSLGQGASTRVSHQL
GAGRPAGARRAAGAALSIGLVVGAAAATFMVSVRSHWGRMFTSDGEIL
RLTAVALPIAGLCELGNCPQTAGCGVLRGSARPASGARINLASFYLVGM
PVGVALAFGARLGFAGLWLGLLAAQAACAVWMARAVAATDWDVEVA
RAKELTKASTTGSGTNHQHECNNSNTNTANAKANTKTTTSPAANNINA
GGGGSSDNRGYVPISESGHNDGSDDLEKLEEGLMVATSGGCCGCGDAL
GVDTKAGDKQQCSNGGAGTAEGNAGQRRGSASSERAPLISVGDDEEAG
EENDGDGGGGGHV

MAGGDQRGDSPSSHELSGRLEGILADGEAPWARRACKAAALEVRLLAPI
AAPAIVVYVPNNVLSISTQIFCGHLGNLELAASSLGNNGIQIFAYGLMLG
MGSAVETLCGQAYGVHKYDMLGVYMQRSTVLLMATGVPLAVIYAFSR
PILVLLGESPEIASAAAVFVYGLVPQIFAY AANFPIQKFLQAQSIVAPSAY
TSAATLVLHLVVGWLVVYQLGMGLLGASLVLSLSWWVIVAAQFVYIA
ASKRCRRTWTGFSWMAFSGLPEFLKLSTASAVMLCLETWYFQILILLAG
LLDDPQLALDSLTVCMTLAGWVMMISIGFNAAASVRVGNELGAGHPRA
AAFSVVVVTAVSFVITVVMAVVFLMFRDYISYIFTEGETVARAVSDLCPF
LAATLILNGIQPVLSGVAVGCGWQKIVAYINVGCYYFVGIPLGFLLGFKF
HLGAKGIWTGMLGGTCMQTLILFWITFRTDWNKEVEEAKKRLNQWED
KKQPLLAGTVDY

MATTAASPEIAGAARLYVVGLIPQIFAYAANFPIQKFLQAQSIVAPSAYIS
AATLAAHVALSWFAVYKLGLGLLGASLILSLSWWVIVLAQFAYIVVSDR
CRLTWAGFSSKAFSGLPEFLQLSAASAVMLCLETWYFQVTVLIAGLLKD
PEIALDSLAVCMSISGWVFMVSVGFNAAASVRVSNELGAGNPRAAAFSV
KVVTSLSLIVAAIIAAIVMCLREYLSYVFTQGEEVARAVSSMTPLLAVTIV
LNGIQPVLSGVAVGCGWQAFVAYVNIGCYYIIGVPFGCVLGFHFDLGAM
GIYGGMIVGLFVQTLILVYVTFRTDWNREVGEAKKRLNKWGDIAKPLL
ANED



13

14

15

0s03g37490

0503937640

0s03g42830

MGSSVKDAGGGKEEQQQQLESPLLEAAVSSGGGDGGGGHGVSGELESI
LGDETVPWARRMWAATGVEMRLMLRLAAPAVLVYMINYLMSMSTQIF
SGHLGTLELAAASLGNTGIQVFAYGLMLGMGSAVETLCGQAYGAHKY
DMLGVYLQRSTVLLMATGVPLAVIYAFSRPILVLLGESPEIASAAAVFVY
GLVPQIFAYAANFPIQKFMQAQSIMAPSAYISAATLAFHLVLSYLVVYQF
GLGLLGASLMLSISWWVIVVAQFIYIVTSRRCRLTWTGFSMLAFSGLPDF
FKLSLASAVMLCLETWYFQILVLIAGLLKDPEMALASLSVCMTISGWVF
MISVGFNAAASVRVSNELGAGNPKSAAFSVVVVTVLSFFLSVVISLVILL
CRDYISYIFTDGEDVATAVSKLTPLLALTLILNGIQPVLSGVAVGCGWQA
FVAYVNVGCYYIVGIPLGCLLGFYFDLGAAGIWSGMIGGTLMQTLILMW
VTFRTNWNREVEEAMKRLNKWEDKTPLLSE

MAGGVSDGGAAHGASGRLESILSDSSMPLARRAWAATTIELGLLTRIAA
PAVVMYMINYLMSMSTQIFSGHLGNLELAAASLGNNGIQMFAYGLMLG
MGSAVETLCGQAFGAHKYDMLGVYLQRSAVLLTITGVPLAVIYGFSEPI
LVFMGQSPEIARAAAIFVYGLIPQIFAYAINFPIQKYMQAQSIVLPSAYISA
ATLALHVLLSWVVVYKVGLGLLGASLVLSISWWVIVAAQFAYIVTSPTC
RHTWTGFTWQAFAGLWDFLKLSAASAVMLCLESWYFQVLVLIAGLLPN
PELALDALSVCMTISGWVFMISVGFNAAASVRVSNELGAGNPKAAYFSV
WVVTISCAIISAILAVVILCLRNYISYLFTEGEVVSNAVADLCPLLAITLIL
NGIQPVLSGVAVGCGWQQFVAYVNIGCYYIVGVPLGVLLGFVFKLGVK
GIWGGMLGGTCMQTAILVWVTLRTDWNNEVEEAQKRLNKWEDKKKE
PLLTGIRDNN

MGKLVSKSWQESKLLWHIAFPAILTAVFQFSIGFVTVGFVGHIGQVELAA
VTVVENVIEGFAYGVLLGMGSALETLCGQAVGAGQVSMLGVYIQRSWII
CGATAVILTPTYVFTAGILIGLRQPTDIAAVAGTYTRWVIPQLFAY AANF
PLOQKFFQSQSKVWAMTAISGIALALHVVLNYIFLTRLGHGLVAAALIGN
VTWWLIILAQFIYLVSGCFPEAWKGFSMLAFKNLAAFVKLSLASAIMLC
LELWYYTAVLILVGLLKDAKLQVDVMSVCINYQLWTLMVALGFNAAV
SVRVSNELGANRPKAAKFAVAMAVSTSAIVGAVFMAVFFIWRTQLPRFF
SDDADVVRESAKLGYLLAATIFLNSIQPVLSGVAIGAGWQSLVAFINIGC
YYLVGIPLGVLFGFKLKLDAMGIWVGMSLGTLLQTAILAFISFRTKWER
QAMMAEERIREWGGRNDDALPSTTTPTADDHNVDR
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0s03g62270

0s03g64150

0s04930490

MAIPLQGKAQQQQGEGGKGDGAVDDDGDDQPSVASELRELWGMAAPI
TALNCVVYLRAMVSVLCLGRLGPLDLAGGALAIGLTNITGHSVLFGLAS
GLEPLCAQAFGSKNYDLLTLSLQRAVLLLTLAALPIALLWLHVGPILVAL
GQDPTISASAAAYAAYALPDLAASAVLQPLRVYLRSQGITKPMAACSAI
AVALHVPLNVLLVFGLGFGVRGVAAAQALTNTNMVLFLLAYIRWSRAC
DATWKGWARPAAVASGLAGLVRLAVPSCVGVCLEWWWYEVVTVLAG
YLPDPAAAVGAAGVLIQTTSLMYTVPMALAACVSTRVGNELGGGKPRR
ARMAAMVALGCAVVIGVVHVAWTAAFSREWVELFTREAAVVRLAAA
AMPILGLCELGNCPQTTGCGVLRGTARPAVGARINLLSFYLVGTPVAVT
LAFGARVGFGGLWYGLLSAQAACVALVLLAVVWRTDWHLEALRAKK
LTGLEMIAAAAEGDDDECKRLIAPLPPPDGHDVAVDVV

MTPPPPSPPHERKTWAESVASEFRAQRGIAFPLIAMNLTWFAKLAVTTAF
LGRLGDLQLAAGTLGFSFANVTGFAVLTGLCAAMDPICGQAHGASNGK
LLRKTLVMATILLLGASIPIAFLWLHVDAVLLRFGQQADMSSNARSYVV
CLLPDLAVTSFVNPLKSYLSAQGVTLPTLFASALALALHVPLTMWMART
RGIQGVATAVWVSDLAVAVMLAGYVLVSERRRKAGGGGGWVEQTRG

EWVRLLRLAVPSCLNTCLEWWCYEILVLLTGRLPDARRTVAVMAVTLN
FDYLLFAGMLSLSVSASVRVSNELGAGEAWAARRAGMVSIVGGAVGG

VGGGVAMVAARRAWGSIYSSDAGVREGVGRAMEVMAVLEVVNFPLN

VCGGIVRGTARPAVGMYAVVAGFYVLALPLGVALAFKARLGIQGLLLG
FLVGAAASLAVLLTFIARMDWPAEAQKARTRTTATVAQFHQHDEVVQP

MAAPPSMEEPLLGGGNGEEKKGGSSRLAVVAEVRKQLYLAGPLIAGWL
LONVVQMISVMFVGHLGELELSSASIATSFAGVTGFSLLAGMASSLDTLC
GQAFGAKQHRLVGVYKQRAMVVLGLASVCVAAVWAYTGELLLLFGQ
DPEIAAAAGSYIRWMIPALLAYGPLQCHVRFLQTQNAVMPVMLSSGAA
AACHLPVCWLLVYGAGLGSKGAALANAVAYLANAAALAAYVRLSPAC
RSTWTGFSSEAFHDLVGFMRLAVPSALMVCLEWWSFELLVLLSGLLPNP
KLEASVLSICLNSGSLAFMIPFGLGSAISTRVSNELGAGRPEAARLASRVV
MALGLVVGVAIGLAMILVRHLWGYAYSNEEEVVQYVAKMMPILAVSF
LFDDLQCVLSGVARGCGWQKIGAIVNLGAYYLVGIPAALCFAFVYHLG
GMGLWLGIMCALIVQMLLLLAITVCTNWEKEALKAKERVFSSSLPADM
T
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0s04948290

0s05g48040

0s06929844

MTTCADDQTGCAFFAPLLSSKGAEVVILVAGDEAEEQQPAPVLTSKPPG
RLAKAVNEAWSVSLGVAFPVTPSMFTCSARGEARSILGLAFPMILTGLLL
YLRSMISMLFLGHLGGLALAGGSLAIGFANITGYSVLSGLAMGMEPICG
QAFGAGNYALLGVTMQRTVLLLIAAAIPIGGLWVQMRPLLLFCGQDAAI
AAVAETYIFASLPDLVLQAFLHPVRIYLRTQSINLPLTVCAGLAIAIHLPIN
YVLVVVLGLGVKAVALASVLANLNLVLFLLAYIFLKGVHKRTGGFLLS
AESFRGWGELISLALPSCVSVCLEWWWYEIMILLCGLLLNPQATVASMG
ILIQTTSLIYIFPSSLSFGVSTRVSNELGAGQPEEASRAATVGLVLGFGFGA
FASAFAFLVRNVWASMFTADPAIVALTASVLPILGLCELGNCPQTTGCG
VLRGSARPKDAASINLRSFYLVGTPVALVMAFWFHLDFRGLWFGLLAA
QATCTVRMLLVIGRTDWAAEAKRSKQLTGAGAANMESDDRVAADEKS
RLPVDTDVERSSDHTDRC

MEERIPLLSKRFPADGTAGVGGGREEEGGDRWWSGLAREAGKVGSMA
LPMAAMSVAQNAVQVASNMMVGHLPGVLPLSASAIATSLASVSGFSLL
VGMASGLETLCGQAYGAKQYDKLGVQTYRAIVTLTVVTIPISLLWVFIG
KLLTLIGQDPVISHEAGRYIVWLIPGLFAYAVCQPLTKFLQSQSLIFPMLW
SSIATLLLHIPLSWLLVFKTSMGFTGAALAISISYWLNTFMLAAYIRFSCS
CKVTRSPPTIEAFRGVGLFLRIALPSALMLCFEWWSFEILVLLSGLLPNPE
LESSVLSICLTTTSLMYTIPYGLGGAASTRVANELGAGNPEGARSAVHLYV
MSIAGTEAVLVTGMLFAAQRILGYAYSSDEEVVTYFTSMVPFVCISVAA
DSLQGVLSGIARGCGWQHLGAYVNLGSFYLVGIPVALLLGFGFKMEGK
GLWLGIACGSVLQFLLLAVIAFFSNWQKMAEKARERIFGETPSEKQHLYV
LDATNSV

MAAKGSPEEEALLAGVGGDHQLVESDELAPAAAVVREEVKKQLWLAV
PLVAGALLOQNVIQMISVMFVGHLGELPLAGASMASSFASVTGLSLLLGM
ASALDTLCGQAFGSRQYHLLGVYKQRAMLLLTAVSVPLVVVWFYTGDI
LVAFGQDADIAAEAGAYARWMIPALFAYGPLQCHVRFLQTQNVVLPVM
ASAGAAALCHLVVCWALVYAAGMGSKGAALSNAVSYWINVAILAVYV
RVSSSCKKTWTGFSMEAFHDPLSFFRLAIPSALMVCLEMWSFELIVLLSG
ILPNPKLETSVLSISLNTAAFVWMIPFGLGSAISTRVSNELGAGRPRAARL
AVRVVVFMAVSEGLVIGLVLVGVRYIWGHAYSDEEEVVTYVAKMMLV
IAVSNFFDGIQCVLSGVARGCGWQKIGACVNLGAYYIVGIPSAYLIAFVL
HVGGMGLWLGIICGLLVQVLLLMAITLCTNWDKEAANAKDRVFSSSLPS
DLAT
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0s06929950

0506929994

0s06936330

MASALDTLCGQAFGAQQYHLLGIYKQRAMLLLTAVSVPLAVVWFYTG
DILRLFGQEADIAAEAGTYARWMIPALFAYGLLHCQIRFLQTQNVVLPV
MAAAGATALCHLLVCWVLVYAAGMGNRGAALSNAVSYWINVAILAV
YVRVSSSCKKTWTGFSTEAFRDALGFFRLAVPSALMVWSSSQPKAADV
RAINQPQHCFLGVDDPLWPRLCHKSKQEIERDGRWTPILRRPKGSGWIG
AAIANTTGNHRLVTATISTTHAIFTIRGDENIGGFTWQLGVIFDKYGERFI
NRDNHHEVFILGVQTFEHVVGRLIEVSVELAITFNRRTRVSNELGAGRPH
AACLAVRVSVFMAISEGLVIGLVLISVRNIWGHAYSNEEEVVKYVGKVL
LVISVSNFFDGIQCVLSGVARGCGWQKIGACVNLGAYYIVGIPSAYLIAFI
LHLSGMGLWLGITCGILVQVVLLMAFTLCTNWDKEAANAKHRALNSSL
PSDTAT

MEKASCLEEALLLPESCKEEEITASDEVKRQLRLAGPLIAGSLLOQNLIQMI
SVMFVGHLGELPLAGASMASSFAAVTGFSLLLGLASALDTLCGQAFGAR
QYHLLGVYKQRAMLLLTAVSVPLAVAWYYTGDILLLFGQDADIAAEAG
AYARWMIPALFAYGPLQCHVRFLQTQNMVVPVMAAAGAAALCHLGVC
WALVHAAGMGSRGAALGNAVSYWINVGVLAVYVRVSRSCKKTWTGF
SMEAFRDPLSFFRLAIPSALMVCLEWWSFELLVLLSGLLPNPKLETSVLSI
TLNTANCLFMIPFGLGAAISTRVSNELGAGRPRAARLAVRVVTLLATLEG
LGMALVLACVRYVWGHAYSNEEEVVAYVAKMMLVLAVSNFLDGIQC
VLSGVARGCGWQKIGACINLGAFYVVGVPAAYLAAFVLRAGGLGLWM
GIICGVAVQTLLFLAITSRTDWQKEAKMAKDRVFSSSLPTDLAT

MCTTTSAPSVPEVATPADGGGHHVYVSLPQCTDGGDVEGGHCRPVVHQ
VKCRGGDDDGGGGGRGGGVVMPAAGETVREAAALCRLACPIALTALM
LYSRSALSMLFLGSLGDLPLAAGSLAVAFANITGYSVLSGLSLGMDPLCS
QAFGARQPRLLGLTLYRSVLFLLCCSLPLSALWLNMAKILLFLGQDRDIT
AMAQDYLLFSLPDLFSFSLIHPLRVYLRSQGITQPLAVAAAAAVVFHVPA
NYVLVGRLRLGAPGVAAAASASNFVLLAVLLAYVARRDEALREAGGPT
AEWLAGWGPLARLAAPSCVSVCLEWWWYEVMILLCGLLPEPRPAVAS
MGVLMQTTALVYVFPSSLGFGVSTRVGNELGANRPGRARAAAHVAVA
GAAAMGLAAMAFATGMRHAWGRLFTADADILRLTAAALPVVGLCELG
NCPQTVGCGVLRGTARPARAAHVNLGAFYLVGMPVAVVLAFGLGVGF
VGLWVGLLAAQVCCAGLMLCVVGSTDWEAQARRAQALTSSAAVSGK
ADAAEGGGRWPEKGEHQEWEKRRHVALISSEEADPETAEVL
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0s06949310

0s07g01750

0Os07g31884

MSGGGGEVEAAAEAAPLLVPHDPQPAVGAEVRRQVGLAAPLVACSLLQ
YSLQVVSVMFAGHLGELSLSGASVASSFANVTGFSVLLGMGSALDTFCG
QSYGAKQYDMLGTHAQRAIFVLMLMGVPLAFVLAFAGQILIALGQNPEI
SSEAGLYAVWLIPGLFAYGLLQCLTKFLQTQONIVHPLVVCSGATLVIHIL
LCWVMVHCFDLGNRGAALSISLSYWFNVILLAIYVKVSEVGRRSWPGW
SREALKLKDVNMYLRLAIPSTFMTCLEYWAFEMVVLLAGFLPNPKLETS
ILSISLNTMWMVYTIPSGLSSAISIRVSNELGARNPQAARLSVFVSGIMCL
TEGILVAIITVLVRDIWGYLYSNEEEVVKYVAAMMPILALSDFMDGIQCT
LSGAARGCGWQKVCSVINLCAYYTIGIPSAVTFAFVLKIDGKGLWLGIIC
AMTVOQILALVVMLLRTSWNEEAEKARARVQGSDGRITLA

MQDQRAGPAKSKEKKRVSRHKQAKLTTVIIKAVPLTTKELRQKKSELRV
ERRRVKMGGDERAVAAPLLQQQQDGGGGDGERRRRRWWWGWWDGE
EAAGQLAFAAPMVATSMAYYAIPLVSVMYAGRLGELELAGATLGNSW
GTVTGIALMPWLNIRGVLAAKGLQKDKLDTGLSGSLETLCGQGYGAKM
YHMMGVYLQASHTSAFFSVLVSLLWFYSEPVLIFLRQDPEVTRTATLFLR
YSIPAQFAYGFIQCTLRFLQTQSVVTPLVVFALLPLVLHFGITHAFVHYLG
FGYAGAGMSTSVSLWLSFLMLAAYVCLSERFKHTWEGFSTEAFRHVLP
GLKLAIPSAVMVCFEYWAFEVLVLVAGLMPNSHMSTSIIAMCENTEAIS
YMITYGFAAAISTRVSNELGAGNVAKAKKALAVTLVLSLLLGVAFLLLL
GLGHDLWAGLFSKSDAVISEFASMTPLLIGSVVLDSTQGVLSGVSRGCG
WQHLAAWTNLVAFYIVGLPLSILFGFKLGLQTKDQMGKIRADNERQRR
RFCLLRLERSELTSLAAAYASLVESNIEVKSFRA

MSHFRQVRGAHAASSLLPFSHRPPRATTTTTPPRPNRCRRLHIHSSASHH
HIHNQLRHRRASHHRRREIVVVVVRCSGRDDDGVMASTDPLLGGKEEE
EGGGEVRRARRWWVGRVVDTEEAWAQTRFAVPMVLTNMSYYAIPLVS
VMFSGHLGDVHLAGATLGNSWATVTGYAFVTGMSGALETLCGQAYGA
RMYRMLGLYLQSSLLMSAAVSVLVSALWCFTEPLLLLLRQDPAVSAAA
SAFVRAQVPGLFAFSFLQCLLRYLQTQSVVAPLVACSLAPFLLHVALAH
LLVNALGLGLAGAGAAVSITFWASCLMLLAYVLRSERFAETWNGFSAE
AFRFVVPTIKLATPSAVMVCLEYWAFELLVLIAGLLPNPTVSTSLIAMCSS
TEAIAYMITYGFSAAVSTRVSNEIGAGNVEGAKNAVAVTLKLSVFLAAA
FVLLLGFGHGLWAGLFSGSAIIAAEFAAVAPLMMASILLDSAQGVLSGV
ARGCGWQHLAAVTNLVAFYVIGMPLSIFFAFKLKWYTKGLWMGLICGL
TCQTCTLMVITARTKWSKIVDAMQEKKASYVA
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0s07g33310

0s08g37432

0s08g43250

MGHAVDGRLEALLSGGGGGGEAAAPWARRMAAAAALELRLLAPLAAP
AVVVYMLIIVMSSATQIFCGQLGNVQLAASSLGNNGIQVFAYGLMLGM
GSAVETLCGQAYGAGRHEMLGVYLQRSAVLLTAAGVPLAALYACSER
VLLLLGQSPEISRAAAGFARGLIPQIFAYAANFPIQKFLQAQSIVAPSAAV
LAASFALHLPLSWAAVRVLGLGLPGAALALSATWWVLVAGQFAYIVRS
PRCAATWTGFTWAAFHDLAAFARLSAASAVMLALEVWYFQVLILLAG
MLPDPQIALDALTVCTSIQSWVFMISVGFNAAASVRVGNELGAGNPRSA
AFSTWMVTALSAIIAAIAGVVVILLRDKLSYIFTQGEAVSRAVSDLCPLL
VGTIVLCGIQPVLSGVAVGCGWQALVAYINIGCYYLIGLPLGVLLGFKFD
YGIKGLWGGMIGGTLIQTLILIWITFRTDWNKEVEDARRRLDKWDDTKQ
PLLVNRQ

MEDEATSVAAPLLRPRGGVDAEAVKQQLWPAGARVAGEWWVESKKL
WRVVGPAIFQRIALYGINVVSQAFIGHMGDLELAAFSIASTVVAGFNFGF
LLGMASALETLCGQAFGAKKYHMLGVYLQRSWLVLLMFAVALTPTYV
LMEDLLLLIGQPADLASLAGKMSVWLLPQHFAMAMLLPLTRFLQSQLK
NWVTAVTAGVALALHLVITYLLVNTLHLGLLGAVAAANVAWWIVVLG
QLVYVVGGWCPLSWKGFSMEAFADFWEFIKLSSASGVMLCLENWYYR
VLVLLTGYLNNAEIAVDALSICLTINGWEMMIPFGFLAATGVRVANELG
AGSGKGARFAIVVSVTTSVAIGLVFWCLIIAYNDKIALLFSSSKVVLDAV
SDLSVLLAFTVLLNSVQPVLSGVAIGSGWQALVAYVNVGSYYLVGVPIG
AILGWPLHFGVGGIWSGLIGGTAVQTLILAYLTISCDWDEEAKKASTRM
EVWASSK

MCHCSSKVVAVAQCHQPLLPPPEACPALHDRPRSARGGGGAIAEVASIV
RLAMPMVGAGLLMYMRSLVSMLFLGRLGRLPLAGGSLALGFANITGYS
VLSGLAAGMDPVCGQAFGAGRTSVLAAALRRTVVLLLAASVPIAALWL
AMHRVLVAAGQDPDIAACAYEFILCSLPDLAVQSFLHPLRVYLRAQSITL
PLTYAAAAALALHVPVNVLLVHGLGLGIRGVALAAVWTNLNFLLFLVA
YAYFSGLIRGDDDDDGGNGKAGEEGATTTTTTMEWGWLVKLSVHSCM
SVCLEWWWYEIMVLLCGVLADPKAAVAAMGILIQTTSLLYIFPHSLSCA
VSTRVGHELGAGRPERARLAARVGLACGAALGVVACAFAASLRGVWA
RMFTADATILRLASSALPILGAAELGNCPQTVGCGVLRGSARPGRAARIN
VSAFYGVGMPAALALAFWPARLDFRGMWAGMLAAQLVCAALMLLAV
RRTDWDEQAARAREITGAVAGVVVGDGDVVVKGDHADAAKVKADSG
LLVVTVLS
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0Os08g43654

0s08g44870

0s09929284

MSSTSGSAWDHSNNGGGGSPELREALLLGDGGSSPESREIKGIAVKKQD
DLEEIRSVGELMRLAAEENRRLWYLAGPAIFTSLAQYSLGAVTQVFAGH
LTTLELDAVSTENMVIAGLAFGIMYGMGSALETLCGQAFGAKQHHMLG
IYLOQRSWVILTAMSVILLPIYLFATPILRFFHQDDEIAVLASRFSLYMIPQL
FAYALNFPIQKFLQAQSKVMAMAAVSAAVLLFHVALTWLLLVPLRMGL
VGLAVALNVSWWLVVLGQLAYIVMGYCPGAWNGFDWLAFTDLLSFAR
LSLGSAIMICLEFWFYMFLIVIVGNLPNAQVAVAAVSICTNLFGWQIMVF
FGFNAAISVRVSNELGAGRPRAARLAIAVVLVSSVAIGVAFFAAVLLLRD
VYGAPFTGSPEVVRAVASLGVVFAFSLLLNSVQPVLSGVAVGAGWQWL
VAYINLGCYYCVGIPVGYAIAFPLRRGVQGMWGGMLTGVGLQTAILVAI
TARTNWNKEASEAHARIQHWGGTAKLAVDDPI

MGSVSPPAPEEDAAAVESAGAAARMFWHETKRLWAIGTPIAIGTITNYAI
SSVTTMFIGHLGNLPLAAASVGLSVFATFALGFLLGMGSALETLCGQAF
GAGQVSMLGVYLQRSWIILLGATVLMVPVYVLAEPLLLLVGQDPEVAR
AAGRFTLYILPGAFAFAVNFPSGKFLQAQSKVGVLAWIGVAGLAFHVGI
TYLAVSVLGWGLPGAAAAYDVSQWASSLAQVAYIMGWCREGWRGWS
MAAFHDLAAFLRLSIESAVMLCLEIWYLGLITVLTGDLDDAQMAVDSLG
ICMNINGYEGMIFIGLNAAISVRVSNELGSGRPRAAMHAVVVVVAESLLI
GLLCMALVLAFSDKLALVYTSDAHLLRAVSRIAGLLGVTMVLNSVQPV
LSGVAVGGGWQGLVAYINLACYYLFGLPVGYLLGYYFNLGVGGVWGG
MLCGVALQTLILLFVVWRTDWKAEAAQASARVHKWGGTDETKPLLQG
DHSDRD

MASVPLLAEWPAGKEKEEGRVRRRLPALAREAWEESKKLWEIVGPAVF
LRLVLYSFNIISQAFAGHIGDLELAAFSIANNVITGLNFGFLLGMASALET
LCGQAYGAKQCSMLGIYLQRSWIILFVFAVLLVPTYVFTAPLLEALGQPA
ALARKAGMVSVYMLPSHFQYAVLLPLNKFLQSQRKNWVTVVTAAAAF
PVHIAVSWLLVSRLRFGVLGAAMSLGVSGWLVTLLQLAYVVGGGCPVT
WSGFSPLAFVDLWGFVKLSVSSGVMVCLETWYYKILILLTGHLKNSELA
VNALSICMSFQSWEMMIPVGFLAGTGVRVANELGAGNGKGAKFATIVS
TTTSFLIGLFFSALALAFHDKIALVFSSSNAVIDAVDNISFLLAVTILLNGV
QPVLSGVAIGSGWQAAVAYVNIGCYYFIGVPIGVLLGWSFNLGVFGIWA
GMIAGTAIQTIHLAHMTIQCDWNKEVLQASERVQRWGNPK
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0s09g35600

0509937610

0510911354

MASRHSDEATQCHQQLLVMPAATASYPKLHDRPRLAGAAAGVLGEVA
SILCLAGPMVGAGILLYLRSLVSMVFLGRLGQLPLAGGSLALGFANITGY
SVLSGLAGGMDPVCGQAFGAGRTDLLRAALRRTVVLLLAASVPISALW
VAMHRVLVATGQDPDIAATAYAYILCSLPDLAVQCFLHPIRIYLRAQSVT
LPLTYAAAAALLLHVPINVVLVDRLGLGIRGVALGAVCTNLNCLLFLAA
YVCLSGMYGGRAKACASAAAPAAGEEDDDGGVREWWSLVRLSVHSC
MSVCLEWWWYEIMVLLCGVLADPKAAVAAMGVLIQTTSLIYIFPHSLG
CAVSTRVGHELGAGRPERARLVARVGVGLGAALGIVAFGFAVSVRAAW
ARMFTAEDAILRLAAAALPLLGAAELGNCPQTAGCGVLRGSARPERAA
RINVAAFYGVGMPVALALAFWPAGLDFRGMWGGMLAAQLVCAWLML
RAVLGTDWAEQAERARELTGGGDGYAAVAAVIVDDDKAKQHAEMDK
PQQVDNTLLMAIDCV

MELAGGGTGVVRQRAEPLGAGLLLRGGGRSVGGGGIGCARRATLRGLA
LSPLARRAVSAAGGHFLPRRAVRAAAAAGDGGFYGEEDAASDQPFPAR
ASPSDDANDSTAVRSLGGDHPGEIKKELLNLALPAIVGQAIDPVAQLLET
AYIGRLGPVELASAAVGVSVFENIISKLFNIPLLSITTSFVAEDVARHDSDQF
TSEGNMSSESGGRKRLPSISSAILLAAAIGVIEASALILGSEILLSIMGVSHA
STMHSPAKLFLSLRALGAPAVVVSLAIQGIFRGLKDTKTPLLYSGLGNIS
AVLLLPFLVYSLNLGLNGAALATIASQYLGMFLLLWSLSKRAVLLPPKIE
DLDFVGYIKSGGMLLGRTLSVLITMTLGTAMAARQGTIAMAAHQICLQV
WLAVSLLSDALAVSAQALIASSFAKLDYEKVKEVTYYVLKIGLLVGAAL
ALLLFASFGRIAELFSKDPMVLQIVGSGVLFVSASQPINALAFIFDGLHFG
VSDFSYSASSMITVGAISSLFLLYAPKVFGLPGVWAGLALFMGLRMTAG
FLRLGSRAGPWWFLHQKEPTYKLHSSTC

MKAAAMEEPLIAGSSGGAAEKNGGEEEGLVVTEIKKQLYLAGPLVVGM
LLONVVQMISVMFVGHLGELALSSASMATSFAGVTGFSLLAGMASSLDT
LCGQAFGAKQHHMLGVYKQRAMLVLALVSVPIAAVWAFTGEILLVVG
QDPEIAAGAGSYIRWMIPTLFVYGPLQCHVRFLQTQSAVVPVMLSAGAT
AANHVLVCWLLVHRLGLGAKGAALANAVSFLTNLSVLAIYVRLSPACR
RTWTGFSGEAFRDVLGFLRLAVPSALMVCMEWWSFELLVLLSGLLANP
KLETAVLSICLNTNSFAFMVPLGLGAAISTRVSNELGAGRPQAARLATRV
VMLLAFLVGTSEGLVMVIVRNLWGYAYSNEEEVADYIAKMMPILAVSIL
FDAIQCVLSGVVRGCGRQQIGAFINLGAYYLAGIPVAFFFAFVCHLGGM
GLWFGILCGLVVQMLLLLTITLCTNWDKEALKAKDRVCSSSLPKDLAT
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0s10911860

0s10913940

0s10920350

MEGQGLVSRSWQESKLLWRVAFPAVLVELLQFSIGFVTASFVGHLGVVE
LAAVTAVESILEGFAYGVLFGMGCALDTLCGQAVGAGRLDVLGLYVQQ
SWIVCGATAVALTPTYAFAEPILRSLLRQPADVAAVAGPYALWSLPRLF
AHAANFPLQKFFQTQSRVWALAAISAAVLAVHAALTYAAVVRLRYGLR
GAAVAGNLSYWLIDAAQFVYLVSGRFPDAWKGFTMTAFSNLAAFVKLS
LVSAIMICLEFWYYAALLILVGLLKNARLQLDIMSICINYQFWTMMVAM
GFSEAISVRVSNELGARRPKEAKFSVAVASLTSAMIGAIFMSIFFIWRTSL
PSLFSDDKEVVDGAARLGYLLAVTVFFGNIGPVLSGVAVGAGWQILVAF
VNIGCYYLVGIPFGVLFGFKLKLGALGIWMGMLTGTLLQMAILFFIIMRT
KWEAQAILAEKRISELGETTAND

MNGESLLDRSSSADAAMNDAVPGHRHHHPLSVFLRDARLAFRWDELGR
EIMGIAVPGALALMADPVASLVDTAFIGHIGPVELAAVGVSIAVFNQVSR
IAIFPLVSVTTSFVAEEDATSSDREKYEINGENEFNVSDSEMEELVSHEEA
SAAPSKSSFETDSSDVKIEHKRKNIPSVSTALLLGGVLGLLQALLLVICAK
PLLGYMGVKQGSAMLMPALKYLVVRSLGAPAVLLSLAMQGVFRGLKD
TKTPLYATVAGDATNIVLDPIFMFVFQYGVSGAAIAHVISQYFIASILLWR
LRLHVDLLPPSFKHMQFSRFLKNGFLLLARVIAATCCVTLSASMAARLG
SVPMAAFQICLQIWLASSLLADGLAFAGQAILASAFARQDHSKAAATAS
RILQLGLVLGLLLSIFLGIGLRLGSRLFTDDQDVLHHIYLGIPFVSLTQPIN
ALAFVFDGINYGASDFGYAAYSMILVAIVSIHFIVTLASYNGFVGIWIALT
VYMSLRMLAGFLRIGTARGPWTFYAAQRMHSHEVVGLC

MSSALDTLCGQAYGAGQHRLLGVYAQRAMLVLAAAAVPIALVWASAG
EILLLFGQDPAIAAEAGAYARWMIPSLAAYVPLACALRFLQAQGIVVPV
MASSGVAAVGHVAVCWALVHKAGMGSKGAALSGAVTYWTNLAVLAL
YVRLSGACETTWTGFSIDAFRELRRFTELAVPSAMMVCLEWWSFEILVL
LSGILPNPQLETSVLSICLSTSSLLFMVPRGIGSSLSTRVSNELGGGHPRAA
RMAARVAIAMTVLVCLVLVIAMIFLRNVWGNAYSSEEEVVAYIASMLP
VLAVSFFIDGINGALSGVLTGCGKQNIGAHVNLAAFYLVGIPTAVLLAFV
LHLNGEGLWLGLVCGSISKVGMLLFITLRTDWGKEAIMAKERVFSSSLP
TR
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0s10920390

0s10920450

0510920470

0s10937920

MASTAAEVKRLLRLAGPLMAGFVLRNSVQMVSVMFVGHLGELQLAGS
SLAASLASVTGFSLLSGMSSALDTLCGQAYGAGQHRLLGVYAQRAMLV
LAAAAVPIALVWASAGEILLLFGQDPAIAAEAGAYARWMIPSLAAYVPL
ACALRFLQAQGIVVPVMASSGVAAVAHVAVCWALVHKAGMGSKGAA
LSGAVTYWTNFAVLAFYARLSGACKTTWTGFSMNAFRELRRFTELAVP
SAMMVCLEWSSFEILVLLSGILPNPQLETAVLSISLSTASLLIMVPRGIGSS
LRVRTPHMTPYIISDVTHQYFISPGSKGLSQCST

MEKPAASVEEPLLVGAGEKKGESAAAAELKRLLRLAGPLVASGVLRNV
VOMVSVMFVGHLGELPLAGASLATSLANVTGFSLLFGMASALDTLCGQ
AYGARQHHLLGVYKQRAMLVLAVAAVPIALVWASAGEILLLFGQDPAI
AAEAGAYARWLIPSLVPFVPLVCHIRFLQAQSAVLPVMASCGVTAASHV
AVCWALVRKAGMGSRGAALANAVSYGVNLTIMSLYVRLSRSCEKTWT
GFSMEAFRELRQYAELAIPAAMMVCLEWWSFEFLVMLSGLLPNPKLETS
VLSICLNTGALLVMVPIGLSTAISTRVWNELGAGNPQAAKLATRVVICM
AMTEGSVVAFTMILLRNSWGHMYSDEAEVVTYIARMIPVLAISFFIDGM
HSALSGVLTGCGKQKIGARVNLGAFYLAGIPMAVFLAFVLHLNGMGLW
LGIVCGSLSKLILLFWITMSINWEKESTRAKELVFSSSLPVA

MAAAAVHEPLLAAAPPTPGKAADGDGPEEGRRLASAEAKRLLRLAGPI
VASCILQCVVNMVSVMFVGHLGELPLAGASLATSLANVTGYSLLTGMA
TAMDTLCGQAYGARQYHLLGVYKQRAMVVLAAACVPIALVWASAGRI
LLLLGQDAGIAAEAGAYARWMLPSLAAYVPLQCHIRFLQTQTVVLPVT
ASSAATALLHPLVCWLLVFRAGMGSKGAALANAISYAVNLAILAVYVR
ASNTCKGRWSGFSGEAFKELRQFAALAMPSAMMICLEWWSFEILVLLSG
LLPNPQLETSVLSICLNTGALLYMVPLGLCSSISTRVSNEIGAGQPQAAKR
ATRVVMYMALSEGLVISFTMFLLRNVWGYMYSNEQEVVTYIARMLPIL
DISFFIDGLHSSLSGVLTGCGKQKIGAAVNLGAFYLVGIPVAVLLAFYLH
LNGMGLWLGIVCGSIKLLVLIIVSCCIDWEKEAILAKDRVFSSSLPVA

MCEALVDRQLLPPCGCNGGGDVVVVVVPKTSAAPVLEDRPKTSAAAVS
KGGEAASILRLSLPMIMTGLILYIRPMISMLFLGRLGELALAGGSLAIGFA
NITGYSVLSGLAMGMEPVCGQAVGAGNLPLVGATMQRMVLLLLAVSV
PVAFLWAWMEPLLLLCGQDAAIAAAAQRYILFCLPDLLFLSLLHPLRIYL
RVQSINLPLTACAALAVAAHLPINHLLVSVLGLGIEGVALASAWANLNL
VIFLLAFVYVSGVHRDTGGFSLPRKMFKDVDGWVRLVRLAAESCASVC
LEWWWYEIMILLCGLLANPRATVASMGILIQTTSLLYIFPSSLSFGVSTRV
SNELGANRPSAARAAARAGLALSAVQGLASLAFAVSVRGAWARMFTPD
ADILALTASVLPILGLCELGNCPQTTGCGVLRGSARPRDGAHINLGAFYG
VGTPVAVGLAFWAGMDFRGLWLGLLAAQAACVAVMLVVIQRTDWDV
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0s11903240

0511903484

0s11g03500

QAKLAQVLAGAAASGGDHGVYNEAGGNDAVAHVKVAAPHGDEDSSLLI
TVST

MERTTEDDERPTVPLLEPKPASNEEEEEVGSVRRRVVEENKKLWVVAGP
SICARFSSFGVTVISQAFIGHIGATELAAYALVSTVLMRFSNGILLGMASA
LETLCGQSYGAKQYHMLGVYLQRSWLVLFCCAVILLPVYIFTTPLLIALG
QDPEISAVAGTISLWYIPVMFSYIWAFMLQMYLQAQSKNMIVTYLAFLN
LGIHLFLSWLLTVKFQLGLAGVMGSMVISFWIPVFGQLAFVFFGGCPLT
WTGFSSSAFTDLGAIMKLSLSSGVMLCLELWYNTILVLLTGYMKNAEVA
LDALSICLNINGWEMMISIGFLSAIGVRVANELGAGSARRAKFAIFNVVT
TSFLIGFVLFVLFLFFRGSLAYIFTESKAVADEVADLAPLLAFSILLNSVQP
VLSGVAIGSGWQSVVAYVNVTSYYLIGIPLGAILGYVLGFQAKGIWIGM
LLGTLVQTLVLLFITLRTNWKKQVEITRERLNRWYMDENGRSQNSIGNA

MEKPGDDEKLTVPLLEPKPATYKHQEDDDAEEDEVGSVRRRVVEENKK
LWVVAGPSICARFSSFGVTVISQAFIGHIGATELAAYALVSTVLMRFSNGI
LIGMASALETLCGQSYGAKQYHMLGIYLQRSWIVLFCCAVILLPIYLFTT
PLLIALGQDPDISVVAGTISLWYIPIMFSYVWGLTIQMYLQSQSKNMIVT
YLSLLNFGLNLFLSWLMVVKFHLGLAGVMGSMVIACWIPIFGQLAYVFF
GGCPQTWTGFSSSAFTDLGAIKLSISSGVMLCVELWYNTILVLLTGYMK
NAEVALDALSICLNINGWEMMIAIGFLAATG

MERPGDEHDDCRTVPLLEPKHAHGEGSNNKQEEDEEEVGSLGRRVLVE
SKKLWVVAGPSICARFSTFGVTVISQAFIGHVGATELAGYALVSTVLMRF
SGGILLGMASALETLCGQSYGAKQYHMLGIYLQRSWIVLLCCAVLLLPI
YLFTTPLLIFLGODPKIAAMAGTISLWYIPVMISNVGNFTLQMYLQAQSK
NMIVTYLAMLNLGLHLFLSWLLTVQFYLGLAGVMGSMLAFVFFGGCPL
TWTGFSFAAFTELGAIVKLSLSSGVMLCVELWYNTILVLLTGYMKNAEI
ALDALSICLNINGWEMMISIGFLSAKGVRVANELGAGSARRAKFAIFNV
VTTSFSIGFMLFVLFLIFRGRLVYIFTESTVVADAVAELSPLLAFSNLLNSI
QPVLSGVAVGSGWQSVVAYVNVTSYYLFGIPIGVILGYVLGFQVKGIWI
GMLLGTLVQTIVLLFITLRTDWEKQVEIARQRLNRWSMDENGRQQNPG
ENP



48

49

50

51

0s12901580

0512903200

0s12903230

0512903260

MTATSPPMRSVAAAALVLTPTPTLNRLSFPFAHRHCPSTAAPRWRPARC
RGKPAVEDVVHDDEEETWRREANPERKDGGEEMLGRGWFMVDEIGME
ILTIALPAVLALAADPITALIDTAFVGHVGSTELAAVGVSISIFNLVSKLLN
VPLLNVTTSFVAEQQAVDADYNSSVENSHIGEEISISQEKAGEQRKFLPA
VSTSLALAAGIGLMETVALILGSGTLLDIVGVPVDSPMRIPAEQFLTLRAY
GAPPVIVALAAQGAFRGFMDTKTPLFAVVAGNLVNALLDAIFIFPLGLG
VSGAALATVTSEYLTAFILLWKLNSKIVLFSWNIVSGDIIRYLKSGALLIA
RTIAVVLTFTVSTSLAAREGSVPMAGYEICLQVWLTISLLNDALALAGQA
LLASEYAKGNYKKARIVLYRVLQIGGVTGAALSTTLLLGFGYLSMLFTD
DAAVLDVAQTGVWFVTVSQPINAVAFVMDGLYYGVSDFAFVAYSTLFA
GAISSAVLLVAAPKFGLGGVWAGLTLFMSLRAIAGFWRLGSKGGPWKII
WSETE

MERTTEDDERLTDPLLEPKPAINGGGGGSNEEEEEVGSLGRRLVEENKK
LWVVAGPSICARATSFGATVVSQAFIGHIGATELAAYALVSTVLMRLSV
GILIGMASALETLCGQSYGAKQYHMLGIYLQRSWIVLFCCAVILLPIYLFT
TPLLIALGQDPDISVVAGTISLWYIPIMFSYVWGLTIQMYLQSQSKNMIVT
YLSLLNFGLHLFLSWLMVVKFHLGLAGVMGSTVIACWIPIFGQLAYVFF
GGCPQTWTGFSSSAFTDLGAIIKLSISSGVMLCVELWYNTILVLLTGYMK
NAEVALDALSIW

MGSMVISFWIPVFGQLAFVFFGGCPLTWTGFSSSAFTDLGAIMKLSLSSG
VMLCLELWYNTILVLLTSYMKNAEVALDALSICLNINGWEMMISIGFLS
AIGVRVANELGAGSARRAKFAIFNVVTTSFLIGFVLFVLFLFFRGSLAYIF
TESKAVADEVADLAPLLAFSILLNSVQPVLSGVAIGSGWQSIVAYVNVTS
YYLIGIPLGAILGYVLGFQVKGIWIGMLLGTLVQTLVLLFITLRTDWKKQ
VEITRERLNRWYMDENGRSQNSIGNA

MERPGDEHDDCRTAPLLEPKHAHGEGSNNDKQEEDEEEVGSLGPRVLV

ESKKLWVVAGPSICARFSTFGVTVISQAFIGHIGATELAGYALVSTVLMR
FSGGILLGMASALETLCGQSYGAKQYHMLGIYLQRSWIVLLCCAVLLLPI
YLFTTPLLIFLGODPKIAAMAGTISLWYIPVMISNVGNFTLQMYLQAQSK
NMIVTYLAMLNLGLHLFLSWLLTVQFHLGLAGVMGSMVIAYWIPVFGQ
LAFVFFGGCPLTWTGFSSAAFTELGAIVKLSLSSGVMLCVELWYNTILVL
LTGYMKNAEIALDALSICLNINGWEMMISIGFLSATGVRVANELGAGSA

RRAKFAIFNVVTTSFSIGFMLFVLFLIFRGRLAYIFTESKVVADAVAELSP

LLAFSILLNSIQPVLSGVAVGSGWQSVVAYVNVTSYYLFGIPIGVILGYVL
GFQVKGIWIGMLLGTLVQTIVLLFITLRTDWEKQVEIARQRLNRWSMDE
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54

0s12936660

0512942130

AT4G29140

NGRQQNPGENP

MEELKLMRRLCLPISALNLLHYVKSMVTVLCLGRLGRAELAGGALAVG
LTNVTGYSVLSGLALGLEPLAGQAFGSGTGRTRSRPRRALRRAVLLLLA
ASFPVAALWACAGPAARAARQDAAVARAAGSYCRYAIPDLAAASVLLP
ARVYLRSKGETRRLASCAALAVALVHAPATAYLGARLRVPGVAMAAC
MTSFATLAFLWISLTWAPAQNEPDEPADLEEWAGVGQWAEWADLLRLS
LPSCLSVCLEWWWYELMTIAAGYLRDPHTALATAAIVIQTTSLLYTIPVT
LSSAVSTRVANELGAGRPRSAQVSFVVAMGIAMMGSCVGLTWTTFGRG
LWVQVFTTDPTIQSLTTSVLPVIGLCELANCPQTTGCGVLRGSARPAVGA
AINLYSFYLVGAPVALVLAFGLDMGFLGLCLGLLSAQVKIVNL

MAETSSARSPLLDVDESSGASEELLRREPVPRSVLSRLAAWEAGNLWRIS
WASILITLLSFTLSLVTOMFVGHLGELELAGASITNIGIQGLAYGIMIGMA
SAVQTVCGQAYGARKFRAMGIVCQRALVLQFATAIVIAFLYWYAGPFL
RLIGQAADVAAAGQLYARGLVPQLLAFALFCPMQRFLQAQNIVNPVAYI
TMAVLIFHILISWLTVFVLGFGLLGAALTLSFSWWVLVALTWGLMVWT
PACKETWTGLSVLAFRGLWGYAKLAFASAVMLALEIWYVQGFVLLTGF
LPDPEIALDSLSICINYWNWDFQIMLGLSYAASIRVGNELGAGHPNVARF
SVFVVITASVAFSILATILVLVLRYPLSTLYTSSTTVIEAVIKLTPLLSISIFL
NGIQPILSGVAVGSGWQVVVAYVNVGAYYLIGLPIGCVLGYKTSLGAAG
IWWGLIIGVSVQTVALIITARTNWDNEVMKAIQRLRQTAVDDGTVPIVD
DIE

MCNPSTTTTTTGSENQESRTGLFLDLFSINSFEPTKRNLRHCENRGSPLM
AEAVTEAKSLFTLAFPIAVTALVLYLRSAVSMFFLGQLGDLELAAGSLAI
AFANITGYSVLSGLALGMEPLCSQAFGAHRFKLLSLTLHRTVVFLLVCC
VPISVLWFNVGKISVYLHQDPDIAKLAQTYLIFSLPDLLTNTLLHPIRIYLR
AQGIIHPVTLASLSGAVFHLPANLFLVSYLRLGLTGVAVASSITNIFVVAF
LVCYVWASGLHAPTWTDPTRDCFRGWAPLLRLAGPSCVSVCLEWWWY
EIMIVLCGLLVNPRSTVAAMGVLIQTTSFLYVFPSSLSFAVSTRVGNELG
ANRPKTAKLTATVAIVFAAVTGIIAAAFAYSVRNAWGRIFTGDKEILQLT
AAALPILGLCEIGNCPQTVGCGVVRGTARPSTAANVNLGAFYLVGMPVA
VGLGFWAGIGFNGLWVGLLAAQISCAGLMMYVVGTTDWESEAKKAQT
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56

AT5G19700

AT1G58340

LTCAETVENDIIKAVVASTIDGECDEAEPLIRITVLY

METPNIISHTNLLSKIDLEKQNPAPIFPTITELKSEARSLFSLAFPTILAALIL
YARSAISMLFLGHIGELELAGGSLAIAFANITGYSVLAGLALGMDPLCSQ
AFGAGRPKLLSLTLQRTVLFLLTSSVVIVALWLNLGKIMIYLHQDPSISSL
AQTYILCSIPDLLTNSFLHPLRIYLRAQGITSPLTLATLAGTIFHIPMNFFLV
SYLGWGFMGVSMAAAASNLLVVIFLVAHVWIAGLHQPTWTRPSSECFK
DWGPVVTLAIPSCIGVCLEWWWYEIMTVLCGLLIDPSTPVASMGILIQTT
SLLYIFPSSLGLAVSTRVGNELGSNRPNKARLSAIVAVSFAGVMGLTASA
FAWGVSDVWGWIFTNDVAIIKLTAAALPILGLCELGNCPQTVGCGVVRG
TARPSMAANINLGAFYLVGTPVAVGLTFWAAYGFCGLWVGLLAAQICC
AAMMLYVVATTDWEKEAIRARKLTCTEGVDVVITTTQTNGDLSEPLIYV
VTVATD

MCNSKPSSASSSLLSCKDKTHISKLETCDTDNPHYSEFRDTDSLDLKRWP
SFLEGLEEVKAIGKISGPTAMTGLLMYSRAMISMLFLGYLGELELAGGSL
SIGFANITGYSVISGLSMGMEPICGQAY GAKQMKLLGLTLQRTVLLLLSC
SVPISFSWLNMRRILLWCGQDEEISSVAQQFLLFAIPDLFLLSLLHPLRIYL
RTONITLPVTYSTAVSVLLHVPLNYLLVVKLEMGVAGVAIAMVLTNLNL
VVLLSSFVYFTSVHSDTWVPITIDSLKGWSALLSLAIPTCVSVCLEWWW
YEFMIILCGLLANPRATVASMGILIQTTALVYVFPSSLSLGVSTRISNELG
AKRPAKARVSMIISLFCAIALGLMAMVFAVLVRHHWGRLFTTDAEILQL
TSIALPIVGLCELGNCPQTTGCGVLRGCARPTLGANINLGSFYFVGMPVA
ILFGFVFKQGFPGLWFGLLAAQATCASLMLCALLRTDWKVQAERAEEL
TSQTPGKSPPLLPIASSKSRSTSGTEDMMRTMLYV
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58

59

AT4G23030

AT5G52050

AT2G38510

MAAPLLMIIKNQTDHRQDPNPNPTHLSSSIQEAKSIAKISLPLILTGLLLYS
RSMISMLFLGRLNDLSALSGGSLALGFANITGYSLLSGLSIGMEPICVQAF
GAKRFKLLGLALQRTTLLLLLCSLPISILWLNIKKILLFFGQDEEISNQAEI
FILFSLPDLILQSFLHPIRIYLRSQSITLPLTYSAFFAVLLHIPINYLLVSSLGL
GLKGVALGAIWTNVNLLGFLITYIVFSGVYQKTWGGFSMDCFKGWRSL
MKLAIPSCVSVCLEWWWYEIMILLCGLLLNPQATVASMGILIQTTALIYI
FPSSLSISVSTRVGNELGANQPDKARIAARTGLSLSLGLGLLAMFFALMV
RNCWARLFTDEEEIVKLTSMVLPIIGLCELGNCPQTTLCGVLRGSARPKL
GANINLCCFYFVGMPVAVWLSFFSGFDFKGLWLGLFAAQGSCLISMLVV
LARTDWEVEVHRAKELMTRSCDGDEDDGNTPFLLDSLDIEENLVF

MSQSNRVRDEVTLPLLQKTSHLKNHSSVLSVFLNEAISICKISYPLVLTGL
FLYVRSFVSLSFLGGLGDATLAGGSLAAAFANITGYSLFSGLTMGVESIC
SQAFGARRYNYVCASVKRGIILLLVTSLPVTLLWMNMEKILLILKQDKK
LASEAHIFLLYSVPDLVAQSFLHPLRVYLRTQSKTLPLSICTVIASFLHLPI
TFFLVSYLGLGIKGIALSGVVSNFNLVAFLFLYICFFEDKLSVNEDEKITEE
TCEDSVREWKKLLCLAIPSCISVCLEWWCYEIMILLCGFLLDPKASVASM
GILIQITSLVYIFPHSLSLGVSTRVGNELGSNQPKRARRAAIVGLGLSIALG
FTAFAFTVSVRNTWAMFFTDDKEIMKLTAMALPIVGLCELGNCPQTTGC
GVLRGSARPKIGANINGVAFYAVGIPVGAVLAFWFGFGFKGLWLGMLA
AQITCVIGMMAATCRTDWELEAERAKVLTTAVDCGSSDDDAKEDMEA
GMVDK

MQVGEEMASLTKIACPIVMTSLLIFSRSIISMWFLSHLGKVELAGGALAM
GFGNITGVSVLKGLSVGMDPICGQAFGAKRWTVLSHTFQKMFCLLIVVS
VPIAVTWLNIEPIFLRLGQDPDITKVAKTYMLFFVPELLAQAMLHPLRTF

LRTQGLTSPLTISAIVSILLHPLFNYVFVVRMRLGVKGVAIAMAFNTMNI

DVGLLVYTCFSDSLIKPWEGLALRSLFRGWWPLLSLAAPSAISVCLEYW
WYEIMLFLCGLLGNPKASVAAMGILIQTTGILYVVPFAISSAIATRVGHA
LGGGQPTRAQCTTVIGLILAVAYGLAAAVFVTALRSVWGKMFTDEPEIL
GLISAALPILGLCEIGNSPQTAACGVLTGTARPKDGARVNLCAFYIVGLP

VAVTTTFGFKVGFRGLWFGLLSAQMTCLVMMLYTLIRTDWSHQVKRA
EELTSAAADKSHSEDETVHAEVQDDDDVSSNDLEIGLLQNTN



60

61

62

AT1G71870

AT5G49130

AT4G22790

MEDKIQSDDFTSHKNPTLPQVIEELKELWAMVLPITAMNCLVYVRAVVS
VLFLGRLGSLELAGGALSIGFTNITGYSVMVGLASGLEPVCSQAYGSKN
WDLLTLSLHRMVVILLMASLPISLLWINLGPIMLFMGQNPEITATAAEYC
LYALPDLLTNTLLQPLRVYLRSQRVTKPMMWCTLAAVAFHVPLNYWL
VMVKHWGVPGVAIASVVTNLIMVVLLVGYVWVSGMLQKRVSGDGDG
GSTTMVAVVAQSSSVMELVGGLGPLMRVAVPSCLGICLEWWWYEIVIV
MGGYLENPKLAVAATGILIQTTSLMYTVPMALAGCVSARVGNELGAGR
PYKARLAANVALACAFVVGALNVAWTVILKERWAGLFTGYEPLKVLV
ASVMPIVGLCELGNCPQTTGCGILRGTGRPAVGAHVNLGSFYFVGTPVA
VGLAFWLKIGFSGLWFGLLSAQAACVVSILYAVLARTDWEGEAVKAMR
LTSLEMRKVGQDEESSLLLLDDEKLGDVL

MVVEEDSRLINLQHKYNPTMPEVVEELKRIWDISFPVAAMSILNYLKNM
TSVVCMGRLGSLELAGGALAIGFTNITGYSVLSGLATGMEPLCGQAIGSK
NPSLASLTLKRTIFLLLLASLPISLLWLNLAPLMLMLRQQHDITRVASLYC
SFSLPDLLANSFLHPLRIYLRCKGTTWPLMWCTLVSVLLHLPITAFFTFYI
SLGVPGVAVSSFLTNFISLSLLLCYIYLENNNNDKTTSKSLCLDTPLMLYG
SRDSGENDVWSTLVKFAVPSCIAVCLEWWWYEFMTVLAGY LPEPKVAL
AAAAIVIQTTSLMYTIPTALSAAVSTRVSNELGAGRPEKAKTAATVAVG
AAVAVSVFGLVGTTVGREAWGKVFTADKVVLELTAAVIPVIGACELAN
CPQTISCGILRGSARPGIGAKINFYAFYVVGAPVAVVLAFVWGLGFMGL
CYGLLGAQLACAISILTVVYNTDWNKESLKAHDLVGKNVISPNVDQIIV
KCEEGLH

MSETSKSESLDPEVSEGLCSKTLMQSIVHELKLQMRIGLPLVVMNLLWF
GKMTTTSVFLGRQGELNLAGGSLGFSFANVTGFSVLYGISAAMEPICGQ
AFGAKNFKLLHKTLFMAVLLLLLISVPISFLWLNVHKILTGFGQREDISFI
AKKYLLYLLPELPILSFLCPLKAYLSSQGVTLPIMFTTAAATSLHIPINIVL
SKARGIEGVAMAVWITDFIVVILLTGYVIVVERMKENKWKQGGWLNQS
AQDWLTLIKLSGPCCLTVCLEWWCYEILVLLTGRLPNPVQAVSILIIVENF
DYLLYAVMLSLGTCVATRVSNELGANNPKGAYRAAYTTLIVGIISGCIG
ALVMIAFRGFWGSLYTHHDQLILNGVKKMMLIMAVIEVVNFPLMVCGE
IVRGTAKPSLGMYANLSGFYLLALPLGATLAFKAKQGLQGFLIGLFVGIS
LCLSILLIFIARIDWEKEAGKAQILTCNTEDEQTSQGSGQDSHS
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AT1G33560

AT3G08040

AT1G51340

MASFIDLFAGDITTQLLKLLALVANTVYSCKGIAERLITMIRDVQPTIREI
QYSGAELSNHHQTQLGVFYEILEKARKLCEKVLRCNRWNLKHVYHANK
MKDLEKQISRFLNSQILLFVLAEVCHLRVNGDRIERNMDRLLTERNDSLS
FPETMMEIETVSDPEIQTVLELGKKKVKEMMFKFTDTHLFGISGMSGSG
KTTLAIELSKDDDVRGLFKNKVLFLTVSRSPNFENLESCIREFLYDGVHQ
RKLVILDDVWTRESLDRLMSKIRGSTTLVVSRSKLADPRTTYNVELLKK
DEAMSLLCLCAFEQKSPPSPFNKYLVKQVVDECKGLPLSLKVLGASLKN
KPERYWEGVVKRLLRGEAADETHESRVFAHMEESLENLDPKIRDCFLD
MGAFPEDKKIPLDLLTSVWVERHDIDEETAFSFVLRLADKNLLTIVNNPR
FGDVHIGYYDVFVTQHDVLRDLALHMSNRVDVNRRERLLMPKTEPVLP
REWEKNKDEPFDAKIVSLHTGEMDEMNWFDMDLPKAEVLILNFSSDNY
VLPPFIGKMSRLRVLVIINNGMSPARLHGFSIFANLAKLRSLWLKRVHVP
ELTSCTIPLKNLHKIHLIFCKVKNSFVQTSFDISKIFPSLSDLTIDHCDDLLE
LKSIFGITSLNSLSITNCPRILELPKNLSNVQSLERLRLYACPELISLPVEVC
ELPCLKYVDISQCVSLVSLPEKFGKLGSLEKIDMRECSLLGLPSSVAALVS
LRHVICDEETSSMWEMVKKVVPELCIEVAKKCFTVDWLDD

MTETGDDLATVKKPIPFLVIFKDLRHVFSRDTTGREILGIAFPAALALAAD
PIASLIDTAFVGRLGAVQLAAVGVSIAIFNQASRITIFPLVSLTTSFVAEED
TMEKMKEEANKANLVHAETILVQDSLEKGISSPTSNDTNQPQQPPAPDT
KSNSGNKSNKKEKRTIRTASTAMILGLILGLVQAIFLIFSSKLLLGVMGVK
PNSPMLSPAHKYLSIRALGAPALLLSLAMQGIFRGFKDTKTPLFATVVAD
VINIVLDPIFIFVLRLGHIGAAIAHVISQYFMTLILFVFLAKKVNLIPPNFGD
LOQFGRFLKNGLLLLARTIAVTFCQTLAAAMAARLGTTPMAAFQICLQVW
LTSSLLNDGLAVAGQAILACSFAEKDYNKVTAVASRVLQMGFVLGLGL
SVFVGLGLYFGAGVFSKDPAVIHLMAIGIPFIAATQPINSLAFVLDGVNFG
ASDFAYTAYSMVGVAAISIAAVIYMAKTNGFIGIWIALTIYMALRAITGIA
RMATGTGPWRFLRGRSSSSSS

MMSEDGYNTDFPRNPLYIFFSDFRSVLKFDELGLEIARIALPAALALTADP
IASLVDTAFIGQIGPVELAAVGVSIALFNQVSRIAIFPLVSITTSFVAEEDAC
SSQQDTVRDHKECIEIGINNPTEETIELIPEKHKDSLSDEFKTSSSIFSISKPP
AKKRNIPSASSALIIGGVLGLFQAVFLISAAKPLLSFMGVKHDSPMMRPS
QRYLSLRSLGAPAVLLSLAAQGVFRGFKDTTTPLFATVIGDVTNIILDPIFI
FVFRLGVTGAATAHVISQYLMCGILLWKLMGQVDIFNMSTKHLQFCRF
MKNGFLLLMRVIAVTFCVTLSASLAAREGSTSMAAFQVCLQVWLATSL
LADGYAVAGQAILASAFAKKDYKRAAATASRVLQLGLVLGFVLAVILG
AGLHFGARVFTKDDKVLHLISIGLPFVAGTQPINALAFVFDGVNFGASDF
GYAAASLVMVAIVSILCLLFLSSTHGFIGLWFGLTIYMSLRAAVGFWRIG
TGTGPWSFLRS
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67

68

AT2G38330

AT4G39030

AT2G21340

MAAVATSFCFSPHRSPSRFGNPNSSIRRTIVCKSSPRDESPAVSTSSQRPEK
QQONPLTSQNKPDHDHKPDPGIGKIGMEIMSIALPAALALAADPITSLVDT
AFVGHIGSAELAAVGVSVSVFNLVSKLFNVPLLNVTTSFVAEEQAIAAK
DDNDSIETSKKVLPSVSTSLVLAAGVGIAEAIALSLGSDFLMDVMAIPFDS
PMRIPAEQFLRLRAYGAPPIVVALAAQGAFRGFKDTTTPLYAVVAGNVL
NAVLDPILIFVLGFGISGAAAATVISEYLIAFILLWKLNENVVLLSPQIKVG
RANQYLKSGGLLIGRTVALLVPFTLATSLAAQNGPTQMAGHQIVLEIWL
AVSLLTDALAIAAQSLLATTYSQGEYKQAREVLFGVLQVGLATGTGLAA
VLFITFEPFSSLFTTDSEVLKIALSGTLFVAGSQPVNALAFVLDGLYYGVS
DFGFAAYSMVIVGFISSLFMLVAAPTFGLAGIWTGLFLFMALRLVAGAW
RLGTRTGPWKMLWSAPEKPE

MLIKSQRLTLFSPLLSKTRRIPVYNSHQTLVAESVITRRTLGAITATPSFHKN
PVVIRRRIKLERVTRNCVRIDREIDEEEEEEEKERGDLVKQSIWEQMKEIV
KFTGPAMGMWICGPLMSLIDTVVIGQGSSIELAALGPGTVLCDHMSYVF
MFLSVATSNMVATSLAKQDKKEAQHQISVLLFIGLVCGLMMLLLTRLFG
PWAVTAFTRGKNIEIVPAANKYIQIRGLAWPFILVGLVAQSASLGMKNS
WGPLKALAAATIINGLGDTILCLFLGQGIAGAAWATTASQIVSAYMMM
DSLNKEGYNAYSFAIPSPQELWKISALAAPVFISIFSKIAFYSFITYCATSM
GTHVLAAHQVMAQTYRMCNVWGEPLSQTAQSFMPEMLYGANRNLPK
ARTLLKSLMIIGATLGLVLGVIGTAVPGLFPGVYTHDKVIISEMHRLLIPF
FMALSALPMTVSLEGTLLAGRDLKFVSSVMSSSFIIGCLTLMFVTRSGYG
LLGCWFVLVGFQWGRFGLYLRRLLSPGGILNSDGPSPYTVEKIKSI

MQIQCKTLTFTVSSIPCNPKLPFPSSLTLRSWNPSFPSFRSSAVSGPKSSLK
LNRFLRNCASTNQELVVDGETGNGSISELQGDAANGSISPVEVEAEVEEV
KVDDLATQSIWGQMKEIVMFTGPAAGLWLCGPLMSLIDTAVIGQGSSLE
LAALGPATVICDYLCYTFMFLSVATSNLVATSLARQDKDEVQHQISILLFI
GLACGVTMMVLTRLFGSWALTAFTGVKNADIVPAANKYVQIRGLAWP
AVLIGWVAQSASLGMKDSWGPLKALAVASAINGVGDVVLCTFLGYGIA
GAAWATMVSQVVAAYMMMDALNKKGY SAFSFCVPSPSELLTIFGLAAP
VFITMMSKVLFYTLLVYFATSMGTNIIAAHQVMLQIYTMSTVWGEPLSQ
TAQSFMPELLFGINRNLPKARVLLKSLVIIGATLGIVVGTIGTAVPWLFPG
IFTRDKVVTSEMHKVIIPYFLALSITPSTHSLEGTLLAGRDLRYISLSMTGC
LAVAGLLLMLLSNGGFGLRGCWYALVGFQWARFSLSLFRLLSRDGVLY
SEDTSRYAEKVKAA
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AT5G65380

AT5G10420

AT5G44050

MRGGDGEEGSESRVALLKSPHTAEEDGEGLKDRILVETKKLWQIVGPAI
FSRVTTYSMLVITQAFAGHLGDLELAAISIVNNVTVGFNFGLLLGMASAL
ETLCGQAFGAKKYHMLGVYMQRSWIVLFFCCVLLLPTYIFTTPVLKFLG
QPDDIAELSGVVAIWVIPLHFAFTLSFPLQRFLQCQLKNRVTAYAAAVAL
VVHILVCWLFVDGLKLGVVGTVATISISWWVNVLILLVYSTCGGCPLTW
TGLSSEALTGLWEFLKLSASSGVMLCLENWYYRILIIMTGNLQNARIAVD
SLSICMAINGWEMMIPLAFFAGTGVRVANELGAGNGKGARFATIVSVTQ
SLIIGLFFWVLIMLLHNQIAWIFSSSVAVLDAVNKLSLLLAFTVLLNSVQP
VLSGVAVGSGWQSYVAYINLGCYYCIGVPLGFLMGWGFKLGVMGIWG
GMIFGGTAVQTMILSFITMRCDWEKEAQKASARINKWSNTIK

MDKKSGGTKAIEEATVPLLECHNAAEEGGGMKREIWIETKKIWYIVGPSI
FTGLATYSILHTQAFAGHLGDLELAAISIINNFTLGFNYGLLLGMASALET
LCGQAFGAREYYMLGVYMQRYWIILFLCCILLLPMYLFATPILKFIGQSD
DIAELTGTIALWVIPVHFAFAFFFPLNRFLQCQLKNKVIAISAGVSLAVHI
LVCWFFVYGYKLGIIGTMASVNVPWWLNIFILFLYSTRGGCTLTWTGFS
SEAFTGLLELTKLSASSGIMLCLENWYYKILMLMTGNLVNAKIAVDSLSI
CMSVNGWEMMIPLAFFAGTGVRVANELGAGNGKGARFATIVSITLSLMI
GLFFTVIIVIFHDQIGSIFSSSEAVLNAVDNLSVLLAFTVLLNSVQPVLSGV
AVGSGWQSYVAYINLGCYYLIGLPFGLTMGWIFKFGVKGIWAGMIFGG
TAIQTLILINTTRCDWDNEAHKSSVRIKKWLVYSDAGN

MGERDDEAEGILEKAKIPLLKDQNVAEEENGEIKKEIWLETKKLWRIVG
PAIFTRVTTNLIFVITQAFAGHLGELELAAISIVNNVIIGFNYSLFIGMATAL
ETLCGQAFGAKKYDMFGVYLQRSWIVLFLFSILLLPMYIFATPILKFMGQ
PDDIAELSGIISVWAIPTHFSFAFFFPINRFLQCQLKNSVIAISSGVSLVVHIF
VCWLFVYVLELGVIGTIATANVSWWLNVFILFTYTTCGGCPLTWTGFSM
ESFTRLWEFTKLSASSGIMVCLENWYYRMLIVMTGNLEDARIDVDSMSI
CMSINGLEMMVPLAFFAGTSVRVANELGAGNGKRARFAMIISVTQSLIIG
IHISVLIYFLLDQIGWMFSSSETVLKAVNNLSILLSFAILLNSVQPVLSGVA
VGSGWQSLVAFINLGCYYFIGLPLGIVMGWMFKFGVKGIWAGMIFGGT
MVQTLILIFITMRCDWEKEAQNAKVRVNKWSVSDARK
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75

AT1G33100

AT1G33110

AT1G33900

AT1G33080

MAGRGGELTEALVKKTGREEEDELGMKEKVWIESKKLWVVAAPAIFTR
YSTFGVSMVTQAFIGHLGPTELAAYSITFTILLRFSNGILLGMAGALGTLC
GQAYGAKQYQMLGIYLQRSWIVLTGGTICLMPVFIFAGPILLALGQEERI

VRVARVLALWVIGINFSFVPSFTCQMFLQAQSKNKIISYVTAVSLGLHVF
FSWLLVAHFNFGITGAMTSMLIAFWLPIIVQLLYVTCGGCKDTWRGFSM
LAFKDLWPVLKLSLSSGGMLCLELWYNSVLVLLTGNLKNAEVALDALA
ICISINALEMMIALGFLAAVSVRVSNELGSGNPKGAKFATLIAVFTSLSIGI
VLFFVFLFLRGRISYIFTTSEAVAAEVADLSPLLAFSILLNSVQPVLSGVAI

GAGWQGYVAYVNLACYYLVGIPIGVILGYVVGLQVKGVWIGMLFGIFV
QTCVLTVMTLRTDWDQQVSTSLRNINRWVVPESRDANQISSEE

MAGGGGELTAALLKKTAENGGEEKDELGLKQKVWIESKKLWIVAAPAI
FTRFSTFGVSIISQSFIGHLGPIELAAYSITFTVLLRFSNGILLGMASALETL
CGQAYGAKQNHMLGIYLQRSWIVLTGCTICLTPVYIFSGPILLALGQEERI
VRVARIIALWVIGINFSFVPSFTCQMFLQAQSKNKITAYVAAVSLGVHVFL
SWLLMVHFNFGITGAMTSTLVAFWLPNIAQLLFVTCGGCKDTWRGFSM
MAFKDLWPVFKLSMSSGGMLCLELWYNSILVLLTGNLKNAEVALDALA
ICLNINGLEMMIALGFLAAASVRVSNELGSGNPKGAKFATLTAVFTSLSL
GIVLFFVFLFLRGRVSYIFTTSEAVAAEVADLSPLLAFSILMNSVQPVLSG
VAVGAGWQGYVTYVNLACYYLVGIPIGIILGYVVGLQVKGVWIGMLFG
IFVQTCVLTVMTLRTDWDQQVSTSLRRLNRWVVPESRDVNQVSSEE

MAGLEDTTDLRLPSASEPIKNIVLVGRTGNGKSATGNSLIGKQVFRSETR
ATGVTMKCETCVAVTPCGTGINVIDTPGLFDLSVSAEYLSQEIINCLVLA
EDGLHAVVLVLSVRTRISQEEEATLNTLQVIFGSQIIDYLVVLFTGGDELE
ANNMTLDDYLSKGCPEFLKTVLRLCGGRRILFDNRTTDEGKKVKQVQE
LLAHVAAIEKSTSGIPFTDEMHRKIQKEAETLREQQKEVESKDLAAAEIE
KWKKHYQTEHDKNMNMMAEMLGNRLREDSERQEKMLLALRDNLEIS
QRQNKLNELTDNEPDLIHCGVSLRRMPCNML

MARREGEVTETLLKKSTENRGEDRDGLGMKEKVWRESKKLWVVAGPA
IFTRFSTSGLSLISQAFIGHLGSTELAAYSITLTVLLRFSNGILLGMASALET
LCGQAYGAKQYHMLGIYLQRSWIVLTGCTICLMPIYIFAGPILLALGQEE

RLVRVARIIALWVIGINISFVPSFTCQMFLQAQSKNKIIAYVAAVSLGVHV
FLSWLLVVHFDFGIAGAMTSSLVAHWLPNIAQVLFVTCGGCTETWRGFS
WLAFKDLWPVFKLSVSSGGMICLELWYNSILILLTGNLKNAEVALNALA
ICININALEMMVAFGFMAAASVRVSNEIGSGNSNGAKFATMVVVSTSLSI
GHFFFIFLFLRERVSYIFTTSEAVATQVADLSPLLAFSILLNSIQPVLSGVA

VGAGWQKYVTVVNLACYYLVGIPSGLFLGYVVGLQVKGVWLGMIFGIF
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AT5G17700

AT3G03620

AT5G38030

VQTCVLTVMTMRTDWDQQVSSSLKRLNRWVEPESPSRNQTLQNE

MSGGGGEMEERLLNGSETEQRRESLY LRKKIWSEVRKMWRIALPSTLFR
VMSFGCVVVAQAFIGHSSETGLAAYALLQSTFIRFIYGIMAGMSSATETL
CGQAYGAEQYHMMGIYLQRSWIVDTFIATLFVPFIVLAGPILRLLGQNV
VISETVDEIYPWVIPYLYSIVFTMTMQMYLQAQMKNAIIGILSTLALVLDI
AATWWCVSVMGMGIHGALLGLNISSWSVAIAEFVYVFGGWCPHTWTG
FSTAAFLDLIPMLKLSISSGFMLCLEYWYMSIIVLMSGYAKDANIAISAFSI
CQYIYSWEMNICFGLMGAACVRVANELGKGDADAVRFSIKVVLVVSAV
IGVICSALCLAFGGQISYLFSDSQAVSDAVADLSIVLSISILFNIQPILSGVA
IGAGMQSMVALVNLASYYAIGVPLGVLLVYVFNFGIKGLWSGMLAGVG
IQTLILCYVIYKTDWELEVKKTNERMKTWTLNLPAVQSTTISTRDEERK

MSTQEEMEERLLREGSDAEGQSNNRESIYLRTKVWSEVNKMWRIALPSS
LFRMTSFGSIIVAQAFIGHSSELGLAAYALLQSTFIRFLYGLMGGMSSATE
TLCGQAYGAEQYHTMGIYLQRSWIVDMAVTTLFLPFIVLAGPILRLLGQ
NVEITKTVDEIYPWMIPYVYSLIFTMTIQMYLQAQMRNAIVGVLSTLSLA
LDLVVTWWCVSVMGMGIGGALLGLNVGSWAMVLAEFVYIFGGWCPFT
WTGFSIAAFVDLIPMLKLSISSGFMICLEYWY MSILVLMAGY TKDAKIAIS
AFSICQYIYTWELNICLGFLGAACVRVANELGKGDAHAVRFSIKVILTIST
LMGVIFSALCLAFCGRISYLFSNSDEVSDAVNDLSVILAVSILLNSIQPILS
GVAVGAGMQSIVAVVNLASYYAIGIPLGLILTYVFHLGVKGLWSGMLA
GIAIQTHLCYIYKTDWELEVKRTCERMKVWSLKPSNEESNPIIREESRSK

MEEDKILTETLLSAAEEPPALPFSSVEDIPPITTVGGFVKEFNVEVKKLWY
LAGPAIFMSITQYSLGAATQVFAGHISTIALAAVSVENSVIAGFSFGVMLG
MGSALETLCGQAFGAGKLSMLGVYLQRSWVILNVTAVILSLLYIFAAPIL
AFIGQTPAISSATGIFSIYMIPQIFAYAVNYPTAKFLQSQSKIMVMAAISAV
ALVLHVLLTWFVIEGLQWGTAGLAVVLNASWWFIVVAQLVYIFSGTCG
EAWSGFSWEAFHNLWSFVRLSLASAVMLCLEVWYLMAVILFAGYLKN
AEISVAALSICMNILGWTAMIAIGMNAAVSVRVSNELGAKHPRTAKFSL
LVAVITSTVIGLAISIALLIFRDKYPSLFVGDEEVIIVVKDLTPILAVSIVINN
VQPVLSGVAVGAGWQAVVAYVNIVCYYVFGIPFGLLLGYKLNFGVMGI
WCGMLTGTVVQTIVLTWMICRTNWDTEAAMAEGRIREWGGEVSDQLL
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80

AT3G26590

AT1G12950

MAKDKDITETLLTAAEERSDLPFLSVDDIPPITTVGGFVREFNVETKKLW
YLAGPAIFTSVNQYSLGAITQVFAGHISTIALAAVSVENSVVAGFSFGIML
GMGSALETLCGQAFGAGKLSMLGVYLQRSWVILNVTALILSLLYIFAAPI
LASIGQTAAISSAAGIFSIYMIPQIFAY AINFPTAKFLQSQSKIMVMAVISA
VALVIHVPLTWFVIVKLQWGMPGLAVVLNASWCFIDMAQLVYIFSGTC
GEAWSGFSWEAFHNLWSFVRLSLASAVMLCLEVWYFMAIILFAGYLKN
AEISVAALSICMNILGWTAMIAIGMNTAVSVRVSNELGANHPRTAKFSLL
VAVITSTLIGFIVSMILLIFRDQYPSLFVKDEKVIILVKELTPILALSIVINNV
QPVLSGVAVGAGWQAVVAYVNIACYYVFGIPFGLLLGYKLNYGVMGI
WCGMLTGTVVQTIVLTWMICKTNWDTEASMAEDRIREWGGEVSEIKQL
IN

MEKDNDFKDPFLASTEEEELDPATQKALMEYLGVGSRASSLVSFSSTAV
DIPPISGVGDFVREFRIESRKLWKLAGPAIFTTMSQYSLGAVTQVFAGHIS
TLALAAVSIENSVIAGFSFGIMLGMGSALETLCGQAFGAGKVSMLGVYL
QRSWVILSVTALFLSLIYIFAAPILTFIGQTAAISAMAGIFSIYMIPQIFAYAI
NFPTAKFLQSQSKIMVMAGISGVVLVIHSFFTWLVMSRLHWGLPGLALV
LNTSWWVIVVAQLVYIFNCTCGEAWSGFTWEAFHNLWGFVKLSLASAA
MLCLEIWYFMALVLFAGYLKNAEVSVAALSICMNILGWAAMVAFGTN
AAVSVRVSNELGASHPRTAKFSLVVAVILSTAIGMFIAAGLLFFRNEYPV
LFVEDEEVRNVVRELTPMLAFCIVINNVQPVLSGVAVGAGWQAVVAYV
NIACYYLFGVPFGLLLGFKLEYGVMGIWWGMVTGTFVQSIVLTWMICK
TNWEKEASMAEERIKEWGGVPAEKETLLN
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AT1G23300

AT1G47530

AT4G25640

METLNVDHEDTISSEQEHRAHTKSDTDMPPISGGRDFIRQFAAESKKLW
WLAGPAIFTSFCQYSLGAVTQILAGHVNTLALAAVSIQNSVISGFSVGIM
LGMGSALATLCGQAYGAGQLEMMGIYLQRSWIILNSCALLLCLFYVFAT
PLLSLLGQSPEISKAAGKFSLWMIPQLFAYAVNFATAKFLQAQSKVIAMA
VIAATVLLQHTLLSWLLMLKLRWGMAGGAVVLNMSWWLIDVTQIVYI
CGGSSGRAWSGLSWMAFKNLRGFARLSLASAVMVCLEVWYFMALILF
AGYLKNPQVSVAALSICMNILGWPIMVAFGFNAAVSVRESNELGAEHPR
RAKFLLIVAMITSVSIGIVISVTLIVLRDKYPAMFSDDEEVRVLVKQLTPL
LALTIVINNIQPVLSGVAVGAGWQGIVAYVNIGCYYLCGIPIGLVLGYKM
ELGVKGIWTGMLTGTVVQTSVLLFITYRTNWKKEASLAEARIKKWGDQS
NKREEIDLCEEDENNSNGENNHRK

MGKDKTLPLLDPREPPELTGTKSASKVWAKEFGEESKRLWELAGPAIFT
AISQYSLGALTQTFSGRLGELELAAVSVENSVISGLAFGVMLGMGSALET
LCGQAYGAGQIRMMGIYMQRSWVILFTTALFLLPVYIWAPPILSFFGEAP
HISKAAGKFALWMIPQLFAY AANFPIQKFLQSQRKVLVMAWISGVVLVI
HAVFSWLFILYFKWGLVGAAITLNTSWWLIVIGQLLYILITKSDGAWTGF
SMLAFRDLYGFVKLSLASALMLCLEFWYLMVLVVVTGLLPNPLIPVDAI
SICMNIEGWTAMISIGFNAAISVRVSNELGAGNAALAKFSVIVVSITSTLIG
IVCMIVVLATKDSFPYLFTSSEAVAAETTRIAVLLGFTVLLNSLQPVLSGV
AVGAGWQALVAYVNIACYYIIGLPAGLVLGFTLDLGVQGIWGGMVAGI
CLQTLILIGIYFTNWNKEAEQAESRVQRWGGTAQE

MDPTAPLLTHGGEVEEDYAPARSWTDVKRVLSTESAKLWMIAAPVGFN
IHCQYGVSSVTNIFVGHIGEVELSAVSISLSVIGTFSFGFLLGMGSALETLC
GQAYGAGQVNMLGVYMQRSWIILFVSCFFLLPIYIFATPVLRLLGQAEEI
AVPAGQFTLLTIPQLFSLAFNFPTSKFLQAQSKVVAIAWIGFVALSLHVIM
LWLFIIEFGWGTNGAALAFNITNWGTAIAQIVYVIGWCNEGWTGLSWLA
FKEIWAFVRLSIASAVMLCLEIWYMMSIIVLTGRLDNAVIAVDSLSICMNI
NGLEAMLFIGINAAISVRVSNELGLGRPRAAKYSVYVTVFQSLLIGLVFM
VAIIARDHFAIIFTSSKVLQRAVSKLAYLLGITMVLNSVQPVVSGVAVGG
GWQGLVAYINLGCYYIFGLPFGYLLGYIANFGVMGLWSGMIAGTALQT
LLLLIVLYKTNWNKEVEETMERMKKWGGSETTSKDILASGWPSGLRRQ
TQVLVFVRGRGFKPHF
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AT4G00350

AT1G61890

AT1G11670

MEIPVREERRSSSSSAGPLQQTISLAADDAIDSGPSSPLVVKVSVFETEHE
TTKLIHAPSTLLGETTGDADFPPIQSFRDAKLVCVVETSKLWEIAAPIAFNI
LCNYGVNSFTSIFVGHIGDLELSAVAIALSVVSNFSFGFLLGMASALETLC
GQAFGAGQMDMLGVYMQRSWLILLGTSVCLLPLYIYATPLLILLGQEPEI
AEISGKFTTQIPQMFALAINFPTQKFLQSQSKVGIMAWIGFFALTLHIFIL
YLFINVFKWGLNGAAAAFDVSAWGIAIAQVVYVVGWCKDGWKGLSW
LAFQODVWPFLKLSFASAVMLCLEIWYFMTIIVLTGHLEDPVIAVGSLSIC
MNINGWEGMLFIGINAAISVRVSNELGSGHPRAAKY SVIVTVIESLVIGV
VCAIVILITRDDFAVIFTESEEMRKAVADLAYLLGITMILNSLQPVISGVA
VGGGWQAPVAYINLFCYYAFGLPLGFLLGYKTSLGVQGIWIGMICGTSL
QTLILLYMIYITNWNKEVEQASERMKQWGAGYEKLEKIAT

MNSESLENLHRPLIESSKSFVDYRLETVLTDRELPYFRRIYLAMMIEMKF
LFHLAAPAIFVYVINNGMSILTRIFAGHVGSFELAAASLGNSGFNMFTYG
LLLGMGSAVETLCGQAHGAHRYEMLGVYLQRSTVVLILTCLPMSFLFLF
SNPILTALGEPEQVATLASVFVYGMIPVIFAY AVNFPIQKFLQSQSIVTPSA
YISAATLVIHLILSWIAVYRLGYGLLALSLIHSFSWWIIVVAQIVYIKMSPR
CRRTWEGFSWKAFEGLWDFFRLSAASAVMLCLESWYSQILVLLAGLLK
NPELALDSLAICMSISAISFMVSVGFNAAASVRVSNELGAGNPRAAAFST
VVTTGVSFLLSVFEAIVVLSWRHVISYAFTDSPAVAEAVADLSPFLAITIV
LNGIQPVLSGVAVGCGWQAFVAYVNIGCYYVVGIPVGFVLGFTYDMGA
KGIWTGMIGGTLMQTIHLVIVTLRTDWDKEVEKASSRLDQWEESREPLL

KQ

MGSEATTAVNNLQQPLLESTKSEADFRMESVLTDTHLSYFRRIYLASLIE
MKYLFHLAAPAIFVYVINNGMSMLTRIFAGRLGSMQLAAASLGNSGFN
MFTLGLMLGMGSAVETLCGQAHGAHRYDMLGVYLQRSTIVLVITGLPM
TLLFIFSKPLLISLGEPADVASVASVFVYGMIPMIFAYAVNFPIQKFLQSQS
IVTPSAYISAATLVIHLILSWLSVFKFGWGLLGLSVVHSLSWWIIVLAQITY
IKISPRCRRTWDGFSWKAFDGLWDFFQLSAASAVMLCLESWYSQILVLL
AGLLKDPELALDSLAICMSISAMSFMVSVGFNAAASVRVSNELGAGNPR
SAAFSTAVTTGVSFLLSLFEAIVILSWRHVISYIFTDSPAVAEAVAELSPFL
AITIVLNGVQPVLSGVAVGCGWQAYVAYVNIGCYYIVGIPIGYVLGFTY
DMGARGIWTGMIGGTLMQTIILVIVTFRTDWDKEVEKASRRLDQWEDT
SPLLKQ
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AT4G21910

AT3G21690

AT3G59030

MEVPSETTNLADLRRPLVVPVVSERKPPADVGLGLESVLTERSLPYRRR
VYLGACIEMKLLFRLALPAILVYLVNSGMGISARIFAGHLGKNELAAASI
GNSCFSLVYGLMLGMGSAVETLCGQAYGAHRYEMLGIYLQRATIVLAL
VGLPMTLLYTFSYPILILLGEPKTVSYMGSKYIAGLIPQIFAYAVNFTAQK
FLQAQSVVAPSAFISAAALILQILLTWITVYVMDMGFMGIAYVLTISWW
VIVGSQCFYIAVSPKFRHTWTGLSWRSLQGLWSFFKLSAGSAVMICLEM
WYSQILVLLAGLLENPARSLDSLSICMSISALSFMVSVGFNAAVSVRTSN
ELGAGNPKSAWFSTWTATFVSFVISVTEALAVIWFRDYVSYIFTEDADV
AKAVSDLCPFLAITIILNGIQPVLSGVAVGCGWQTYVAYVNVGCYYVVG
IPVGCILGFTFDFQAKGIWTGMIGGTLMQTLILLYVTYRTDWDKEVMLH
EIKWKKRGNVWICGTTRRSLSKTSYNKFGGVIDNKEKEISVVCAGDFNV
RSFSWLLCLFYGNRTIKIYFCLMDYSLFTKSCS

MDSSPNDGVHQPLLHPQPSPSPPESTNGELETVLSDVETPLFLRLRKATII
ESKLLFNLAAPAVIVYMINYLMSMSTQIFSGHLGNLELAAASLGNTGIQV
FAYGLMLGMGSAVETLCGQAYGGRKYEMLGVYLQRSTVLLTLTGLLLT
LIYVFSEPILLFLGESPAIASAASLFVYGLIPQIFAYAANFPIQKFLQSQSIV
APSAYISTATLFVHLLLSWLAVYKLGMGLLGASLVLSLSWWIIVVAQFV
YIVTSERCRETWRGFSVQAFSGLWSFFKLSAASAVMLCLETWYFQILVL
LAGLLENPELALDSLSICMTISGWVFMISVGFNAAISVRVSNELGAGNPK
SAAFSVIIVNIYSLITCVILAIVILACRDVLSYAFTEGKEVSDAVSDLCPLL
AVTLVLNGIQPVLSGVAVGCGWQTFVAKVNVGCYYIIGIPLGALFGFYF
NFGAKGIWTGMIGGTVIQTFILAWVTFRTDWTKEVEEASKRLDKWSNK
KQEVVPE

MSSTETYEPLLTRLHSDSQITERSSPEIEEFLRRRGSTVTPRWWLKLAVW
ESKLLWTLSGASIVVSVLNYMLSFVTVMFTGHLGSLQLAGASIATVGIQ
GLAYGIMLGMASAVQTVCGQAYGARQYSSMGIICQRAMVLHLAAAVF
LTFLYWYSGPILKTMGQSVAIAHEGQIFARGMIPQIYAFALACPMQRFLQ
AQNIVNPLAYMSLGVFLLHTLLTWLVTNVLDFGLLGAALILSFSWWLLV
AVNGMYILMSPNCKETWTGFSTRAFRGIWPYFKLTVASAVMLCLEIWY
NQGLVIISGLLSNPTISLDAISICMYYLNWDMQFMLGLSAAISVRVSNELG
AGNPRVAMLSVVVVNITTVLISSVLCVIVLVFRVGLSKAFTSDAEVIAAV
SDLFPLLAVSIFLNGIQPILSGVAIGSGWQAVVAYVNLVTYYVIGLPIGCV
LGFKTSLGVAGIWWGMIAGVILQTLTLIVLTLKTNWTSEVENAAQRVKT
SATENQEMANAGV
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92

AT3G23560

AT3G23550

AT2G04070

MADPATSSPLLDDHVGGEDERGRRSRSSTLVQKVIDVEEAKAQMIYSLP
MILTNVFYYCIPITSVMFASHLGQLELAGATLANSWATVSGFAFMVGLS
GSLETLCGQGFGAKRYRMLGVHLQSSCIVSLVFSILITIFWFFTESIFGLLR
QDPSISKQAALYMKY QAPGLLAYGFLONILRFCQTQSHAPLVIFSFVPLVI
NIATAYVLVYVAGLGFIGAPIATSISLWIAFLSLGTYVMCSEKFKETWTG
FSLESFRYIVINLTLSLPSAAMVCLEYWAFEILVFLAGVMPNPEINTSLVAI
CVNTEAISYMLTYGLSAAASTRVSNELGAGNVKGAKKATSVSVKLSLV
LALGVVIVLLVGHDGWVGLFSDSYVIKEEFASLRFFLAASITLDSIQGVLS
GVARGCGWQRLVTVINLATFYLIGMPIAAFCGFKLKFYAKGLWIGLICGI
FCQSSSLLLMTIFRKWTKLNVATV

MADPTSKDDHDGEGGRDKSSTFVQKLIDVEEAKTQIIYSLPMIFTNLFYY
CIPLTSVMFASQLGQLELAGATLANSWATVTGFAFMTGLSGALETLCGQ
GFGAKSYRMLGIHLQSSCIVSLVFTILITILWFFTESVFLLLRQDPSISKQA
ALYMKYLAPGLLAYGFLONILRFCQTQCIVTPLVLFSFLPLVINIGTTYAL
VHLAGLGFIGAPIATSISLWIAFVSLGFYVICSDKFKETWTGFSMESFHHV
VLNLTLSIPSAAMVCLEYWAFEILVFLAGLMRNPEITTSLVAICVNTESIS
YMLTCGLSAATSTRVSNELGAGNVKGAKKATSVSVKLSLVLALGVVIAI
LVGHDAWVGLFSNSHVIKEGFASLRFFLAASITLDSIQGVLSGVARGCG
WQRLATVINLGTFYLIGMPISVLCGFKLKLHAKGLWIGLICGMFCQSASL
LLMTIFRKWTKLTAATV

MEEPFLPQDEQIVPCKATWKSGQLNVELKKVSRLAVPMATVTIAQYLLP
VISVMVAGHNGELQLSGVALATSFTNVSGFSIMFGLVGSLETLSGQAYG
AKQYEKMGTYTYSAISSNIPICVLISILWIYMEKLLISLGQDPDISRVAGSY
ALRLIPTLFAHAIVLPLTRFLLAQGLVLPLLYFALTTLLFHIAVCWTLVSA
LGLGSNGAALAISVSFWFFAMTLSCYVRFSSSCEKTRRFVSQDFLSSVKQ
FFRYGVPSAAMLCLEWWLFELLILCSGLLQNPKLETSVLSICLTTATLHY
VIPVGVAAAVSTRVSNKLGAGIPQVARVSVLAGLCLWLVESSFFSILLFA
FRNIIGYAFSNSKEVVDYVADLSPLLCLSFVLDGFTAVLNGVARGCGWQ
HIGALNNVVAYYLVGAPVGIYLAFSCELNGKGLWCGVVVGSAVQAIILA
IVTASMNWKEQAKKARKRLISSENGLA
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94

95

AT2G04050

AT2G04080

AT2G04040

MEEPFLLQDEHLVPCKDTWKSGQVTVELKKVYSSLAAPMAAVTIAQYLL
PVISVMVAGHNGELQLSGVALATSFTNVSGFSILFGLAGALETLCGQAY
GAKQYEKIGTYTYSATASNIPICVLISVLWIYIEKLLISLGQDPDISRVAGS
YALWLIPALFAHAFFIPLTRFLLAQGLVLPLLYCTLTTLLFHIPVCWAFVY
AFGLGSNGAAMAISVSFWFYVVILSCYVRYSSSCDKTRVFVSSDFVSCIK
QFFHFGVPSAAMVCLEWWLFELLILCSGLLPNPKLETSVLSICLTTASLH
YVIPGGVAAAVSTRVSNKLGAGIPQVARVSVLAGLCLWLVESAFFSTLL
FTCRNIIGYAFSNSKEVVDYVANLTPLLCLSFILDGFTAVLNGVARGSGW
QHIGALNNVVAYYLVGAPVGVYLAFNRELNGKGLWCGVVVGSAVQAII
LAFVTASINWKEQAEKARKRMVSSENRLA

MEEPFLPRDEQLVSCKSTWQSGQVTVELKKVSRLAAPMATVTIAQYLLP
VISVMVAGHIGELELAGVALATSFTNVSGFSIMFGLVGALETLCGQAYG
AEQYEKIGTYTYSAMASNIPICFIISILWIYIEKLLITLGQEPDISRVAGSYS
LWLVPALFAHAIFLPLTRFLLAQGLVISLLYSAMTTLLFHIAVCWTLVFA
LGLGSNGAAIAISLSFWFYAVILSCHVRFFSSCEKTRGFVSNDFMSSIKQY
FQYGVPSAGLICLEWWLFELLILCSGLLPNPKLETSVLSICLTIGTLHYVIP
SGVAAAVSTRVSNKLGAGNPQVARVSVLAGLCLWLVESAFFSTLLFTCR
NIIGYTFSNSKEVVDYVADISPLLCLSFILDGLTAVLNGVARGCGWQHIG
ALINVVAYYLVGAPVGVYLAFSREWNGKGLWCGVMVGSAVQATLLAI
VTASMNWKEQAEKARKRIISTENGLV

MEEPFLLRDELLVPSQVTWHTNPLTVELKRVSRLAAPMATVTIAQYLLP
VISVMVAGHNGELQLSGVALANSFTNVTGFSIMCGLVGALETLCGQAY
GAKQYEKIGTYAYSAIASNIPICFLISILWLYIEKILISLGQDPEISRIAGSYA
FWLIPALFGQAIVIPLSRFLLTQGLVIPLLFTAVTTLLFHVLVCWTLVFLFG
LGCNGPAMATSVSFWFYAVILSCYVRFSSSCEKTRGFVSRDFVSSIKQFF
QYGIPSAAMICLEWWLFEILILCSGLLPNPKLETSVLSICLTIETLHYVISA
GVAAAVSTRVSNNLGAGNPQVARVSVLAGLCLWIVESAFFSILLFTCRNI
IGYAFSNSKEVLDYVADLTPLLCLSFILDGFTAVLNGVARGSGWQHIGA
WNNTVSYYLVGAPVGIYLAFSRELNGKGLWCGVVVGSTVQATILAIVT
ASINWKEQAEKARKRIVSTENRLA
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97

98

AT2G04100

AT2G04090

AT1G66780

MEDPLLLGDNQITGSLKPTPTWRMNFTAELKNLSRMALPMATVTVAQ
YLLPVISVMVAGHRSELQLSGVALATSFTNVSGFSVMFGLAGALETLCG
QAYGAKQYAKIGTYTFSAIVSNVPIVVLISILWFYMDKLFVSLGQDPDIS
KVAGSYAVCLIPALLAQAVQQPLTRFLQTQGLVLPLLYCAITTLLFHIPV
CLILVYAFGLGSNGAALAIGLSYWFNVLILALYVRFSSSCEKTRGFVSDD
FVLSVKQFFQYGIPSAAMTTIEWSLFEFLILSSGLLPNPKLETSVLSICLTTS
SLHYVIPMGIGAAGSIRVSNELGAGNPEVARLAVFAGIFLWFLEATICSTL
LFICRDIFGYAFSNSKEVVDYVTELSPLLCISFLVDGFSAVLGGVARGSG
WQHIGAWANVVAYYLLGAPVGLFLGFWCHMNGKGLWIGVVVGSTAQ
GIILAIVTACMSWNEQAAKARQRIVVRTSSFGNGLA

MEDPLLLGDDQLITRNLKSTPTWWMNFTAELKNVSSMAAPMATVTVSQ
YLLPVISVMVAGHCGELQLSGVTLATAFANVSGFGIMYGLVGALETLCG
QAYGAKQYTKIGTYTFSAIVSNVPIVVLISILWFYMDKLFVSLGQDPDISK
VAGSYAVCLIPALLAQAVQQPLTRFLQTQGLVLPLLYCAITTLLFHIPVCL
ILVYAFGLGSNGAALAIGLSYWFNVLILALYVRFSSACEKTRGFVSDDFV
LSVKQFFQYGIPSAAMTTIEWSLFELLILSSGLLPNPKLETSVLSICLTTSSL
HCVIPMGIGAAGSTRISNELGAGNPEVARLAVFAGIFLWFLEATICSTLLF

TCKNIFGYAFSNSKEVVDYVTELSSLLCLSFMVDGFSSVLDGVARGSGW

QNIGAWANVVAYYLLGAPVGFFLGFWGHMNGKGLWIGVIVGSTAQGII

LAIVTACLSWEEQAAKARERIVGRTLE

MENGFSLVPKEEEEEEDYSNEKSEDQTSYYLSTEMMKKVSFMAAPMVA
VAASQYLLQVISIVMAGHLDELSLSAVAIATSLTNVTGFSLIFGLAGALET
LCGQAFGAGQFRNISAYTYGSMLCLLLVCFPISLLWVFMDKLLELFHQD
PLISQLACRYSIWLIPALFGYSVLQSMTRFFQSQGLVLPLFLSSLGALFFH
VPFSWLLVYKLRFGIVGAALSIGFSYWLNVGLLWAFMRDSALYRKNWN
LRAQEIFLSMKQFITLAIPTAMMTCLEWWSFELLILMSGLLPNSKLETSVL
SICLTMSSLHYVIVNAIGAAASTHVSNKLGAGNPKAARSAANSAIFLGMI
DAAIVSISLYSYRRNWAYIFSNESEVADYVTQITPFLCLSIGVDSFLAVLS
GVARGTGWOQHIGAYANIGSYYLVGIPVGSILCFVVKLRGKGLWIGILVG
STLQTIVLALVTFFTNWEQEVAKARDRVIEMIPQEII
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101

AT1G64820

AT1G66760

AT1G15170

METDFSLVRKEEEEEEDNRNGMSYLSMEMMKKVSSMAAPMVAVSVSQ
FLLQVISMVMAGHLDELSLSAVAIATSLTNVTGFSLIVGFAGALDTLCGQ
AFGAEQFGKIGAYTYSSMLCLLVFCFSISIVWFFMDKLLEIFHQDPLISQL
ACRYSIWLIPALFGFTLLOQPMTRYFQSQGITLPLFVSSLGALCFHIPFCWL
LVYKLKFGIVGAALSIGFSYWLNVFLLWIFMRYSALHREMKNLGLQELI
SSMKQFIALAIPSAMMICLEWWSFEILLLMSGLLPNSKLETSVISICLTTSA
VHFVLVNAIGASASTHVSNELGAGNHRAARAAVNSAIFLGGVGALITTIT
LYSYRKSWGYVFSNEREVVRYATQITPILCLSIFVNSFLAVLSGVARGSG
WQRIGGYASLGSYYLVGIPLGWFLCFVMKLRGKGLWIGILIASTIQLIVF
ALVTFFTNWEQEATKARDRVFEMTPQVKGNQKTQNVEEDTQVLLNHIA
ETV

MKKSIETPLLLNTKQSQDEDKEKIRWEKMKKVASMAAPMVAVNMSQY
LLQATSTMIVGHRSELALAGIALGSSFANVTGFGVLFGLSGSLETLCGQA
YGAKQYHKLGSYTFTSIVFLLIISVPISILWMFMNQILLLLHQDPQIAELA
GVYCLWLVPALFGYSVLESLVRYFQSQSLIYPMVLSSLAALSFHVPLCW
LMVHKFDFGAKGAAASIGISYWLNAVFLWVYMKRSSRCVETRIYMSKD
VFVHTNIFFQFAIPSAMMCCLEWLAFEVITLLSGLLPNSKLETSVISICLTT
SSLHYNLVNGIGDAASTNVANELGAGNPRGARDSAAAAIIIAAVESVIVS
SSLFLSRSVWPYAYSNVEEVISYVTDITPILCISILMDSFLTVLSGIVRGTG
WQKIGAYVNITSYYVIGIPVGLLLCFHLHFNGKGLWAGLVTGSTLQTLIL
FLVIGFTNWSKEAIKARERIGDEKVWRHDSLLN

MGDAESTKDRLLLPVERVENVTWSDLRDGSFTVELKRLIFFAAPMAAV
VIAQFMLQIVSMMMVGHLGNLSLASASLASSFCNVTGFSFIIGLSCALDT
LSGQAYGAKLYRKLGVQTYTAMFCLALVCLPLSLIWFNMEKLLLILGQD
PSIAHEAGKYATWLIPGLFAYAVLQPLTRYFOQNQSLITPLLITSYVVFCIH
VPLCWFLVYNSGLGNLGGALAISLSNWLYAIFLGSFMYYSSACSETRAP
LSMEIFDGIGEFFKYALPSAAMICLEWWSYELILLSGLLPNPQLETSVLS
VCLQTISTMYSIPLAIAAAASTRISNELGAGNSRAAHIVVYAAMSLAVID
ALIVSMSLLIGRNLFGHIFSSDKETIDYVAKMAPLVSISLMLDALQGVLSG
IARGCGWQHIGAYINLGAFYLWGIPIAASLAFWIHLKGVGLWIGIQAGA
VLQTLLLALVTGCTNWESQADKARNRMALAYGT
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103

104

105

AT1G15180

AT1G71160

AT1G71150

AT1G71140

MGDAESTSKTSLLLPVERVENVTWRDLRDGLFTAELKRLICFAAPMAAYV
VIAQFMLQIISMVMVGHLGNLSLASASLASSFCNVTGFSFIVGLSCALDT
LSGQAYGAKLYRKVGVQTYTAMFCLALVCLPLTLIWLNMETLLVFLGQ
DPSIAHEAGRYAACLIPGLFAYAVLQPLTRYFQNQSMITPLLITSCFVFCL
HVPLCWLLVYKSGLGNLGGALALSFSNCLYTILGSLMCFSSACSETRAP
LSMEIFDGIGEFFRYALPSAAMICLEWWSYELILLSGLLPNPQLETSVLSV
CLQTTATVYSIHLAIAAAASTRISNELGAGNSRAANIVVYAAMSLAVVEI
LILSTSLLVGRNVFGHVFSSDKETIDYVAKMAPLVSISLILDGLQGVLSGI
ARGCGWQHIGAYINLGAFYLWGIPIAASLAFWIHLKGVGLWIGIQAGAV
LQTLLLTLVTGCTNWESQADKARNRMALAYGT

MESSFHFINEALLITQTFITFHQFLVASACVLIAVFGYYFFKPRCIIYLIDFS
CYQPPDFLRAPVSNFIEHLTISGVFDQESLDLQQKILERSGISDDASVPAT
VHEIPPNASISAAREETHEILFAIVQDLFSKHEIDPKSIDILVSNCSLFCPSPS
ITSMIINKFGMRSDIKSFSLSGMGCSAGILSVNLVKDLMKIHGDSLALVLS
MEAVSPNGYRGKCKSMLIANTIFRMGGAAILLSNRKQDSHKAKYKLQHI
IRTHVGSDTESYESVMQQVDEEGKVGVALSKQLVRVASKALKINVVQL
GPRVLPYSEQLKY IISFIQRKWGMHKEIYTPNFKKAFEHFCIHAGGRAIIE
GVEKHLKLDKEDVEASRSTLYRYGNTSSSSLWYELQYLEAKGRMKMG
DKVWQIGFGSGFKANSAVWKCISEIDSRGRNAWSDRIHLYPVCGDTSSA
LKTELLS

MAKPNIDELNQILTSYQNTINDTLQLFEQVPSPTQDKLYWNDVLQISDHL
SKQATIVGMLWITGEPPKAEAMKETMEAYFNALQGFLLHCHGSMVGAG
TTLSSTIHASVKQIVDSSFRLLQGSVSLYEGSYEKGRKPTIPQLAGAVWE
ACSNLKNVPETNIKAIGRAMAHVAVSMKDVLREMKELKPASSSPDHNV
STNSDDDDLGDELSPEEFEVAKMVADIVSETLVVIKELIRAITCMIKLENP
KDNSEFVDSFEKLLKLCQGIGVQIDELGACVYPPQEFGLMKQTVENMRE
SIGEIESDVKSSKNSSSEALSGSCRRLQSLIEHMVTELDTRIEAEVVYKMQ
NVTL

MDSAEKGLLVVSDREEVNKKDGFLRETKKLSYIAGPMIAVNSSMYVLQ
VISIMMVGHLGELFLSSTAIAVSFCSVTGFSVVFGLASALETLCGQANGA
KQYEKLGVHTYTGIVSLFLVCIPLSLLWTYIGDILSLIGQDAMVAQEAGK
FATWLIPALFGYATLQPLVRFFQAQSLILPLVMSSVSSLCIHIVLCWSLVF
KFGLGSLGAAIAIGVSYWLNVTVLGLYMTFSSSCSKSRATISMSLFEGMG
EFFRFGIPSASMICLEWWSFEFLVLLSGILPNPKLEASVLSVCLSTQSSLYQ
IPESLGAAASTRVANELGAGNPKQARMAVYTAMVITGVESIMVGAIVFG
ARNVFGYLFSSETEVVDYVKSMAPLLSLSVIFDALHAALSGVARGSGRQ
DIGAYVNLAAYYLFGIPTAILLAFGFKMRGRGLWIGITVGSCVQAVLLGL
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107

108

AT2G34560

AT5G52450

AT1G73700

IVILTNWKKQARKARERVMGDEYEEKESEEEHEYIS

MATDEPSQTRWSFLEFKTFYDAKFGRKKLPEEDVSNKDQPEDGSSNGN
NGDVNNNSSPVTNQDGNTALANGNVIREKPKKSMFPPFESAETRTLAES
LSRDIIRGNPNIKWESIKGLENAKKLLKEAVVMPIKYPTYFNGLLTPWKG
ILLFGPPGTGKTMLAKAVATECNTTFFNISASSVVSKWRGDSEKLIRVLF
DLARHHAPSTIFLDEIDAIISQRGGEGRSEHEASRRLKTELLIQMDGLQKT
NELVFVLAATNLPWELDAAMLRRLEKRILVPLPDPEARRGMFEMLIPSQ
PGDEPLPHDVLVEKSEGYSGSDIRILCKEAAMQPLRRTLAILEDREDVVP
EDELPKIGPILPEDIDRALSNTRPSAHLHAHLYDKFNDDYGSQILK

MRDDRERGEGDLSWPLIGEKSSVKEEVKKQLWLSGPLIAVSLLQFCLQV
ISVMFVGHLGSLPLSAASIATSFASVTGFSFLMGTASALDTLCGQAYGAK
KYGMLGIQMQRAMFVLTLASIPLSIIWANTEHLLVFFGONKSIATLAGSY
AKFMIPSIFAYGLLQCFNRFLQAQNNVFPVVFCSGVTTSLHVLLCWVLVF
KSGLGFQGAALANSISYWLNVVLLFCYVKFSPSCSLTWTGFSKEALRDIL
PFLRLAVPSALMVCLEMWSFELLVLLSGLLPNPVLETSVLSICLNTSGTM
WMIPFGLSGAASTRISNELGAGNPKVAKLAVRVVICIAVAESIVIGSVLILI
RNIWGLAYSSELEVVSYVASMMPILALGNFLDSLQCVLSGVARGCGWQ
KIGAIINLGSYYLVGVPSGLLLAFHFHVGGRGLWLGIICALVVQVFGLGL
VTIFTNWDEEAKKATNRIESSSSVKDFAVDDRSVVVF

MEDGVTPPLLITEKDTTMIRVKEEVKKQLWLSAPLIGVSLLQYSLQVISV
MFVGHLGSLPLSAASIATSFASVTGFTFLLGTASALETLCGQAYGAKLYG
KLGIQMQRAMFVLLILSVPLSIIWANTEQILVLVHQDKSIASVAGSYAKY
MIPSLFAYGLLQCINRFLQAQNNVFPVFVCSGITTCLHLLLCWLFVLKTG
LGYRGAALAISVSYWFNVILLSCYVKFSPSCSHSWTGFSKEAFQELYDFS
KIAFPSAVMVCLELWSFELLVLASGLLPNPVLETSVLSICLNTSLTIWQIS
VGLGGAASIRVSNELGAGNPQVAKLAVYVIVGIAVAEGIVVVTVLLSIRK
ILGHAFSSDPKIIAY AASMIPIVACGNFLDGLQCVLSGVARGCGWQKIGA
CVNLGSYYLVGVPLGLLLGFHFHIGGRGLWLGIVTALSVQVLCLSLVTIF
TNWDKEAKKATNRVGSSDDKDGDVQ
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110

111

PtXP002307572

VvXP002282932

VVCA069962

MGEESEYQTPLLELDSHSRIRDLSSVTIEEFLEHGPVAVRWWPRLVAWES
RLLWILSGSSIHVSVSTFMLSFVTQMFSGHLGALELAGASIANVGIQGLAY
GIMLGMASAVQTVCGQAYGAKKYSSMGIICQRAIILHLGAAFLLTFLYW
FSGPVLRAIGQTESIAEQGEIFARGLIPQLYAFAFSCPMQRFLQAQNIVNP
LAYMSVAVFLLHILLTWIVVYVLQYGLLGAALTLSFSWWLFVILNGLYII
LSPSCKETWTGLSASAFTGIWPYFKLTVSSAVMLCLEIWYSQGLVLISGL
LTDPTVALDSISICMNYLNWDMQFMLGLSASTSVRVGNELGAGHPKVA
KLSVMVVNGTSIVISHFSAIVLIFRVGLSKLFTTDYEVIDAVSDLTPLLAIS
VFLNGIQPILSGVAIGSGWQATVAYVNLATYYVIGLPIGCVLAFKTSLGV
AGIWWGMVAGVLLQTITLHLTARTNWDTEVQNAAERVKKSANEDFSG
LVEAI

MGSEEYQPLLLGLNSHARIPDLSSFAVEEFLAHKPVAVRWWPRLFGWES
RLLWLLSGSSIVASIFNYMLSFVTLMFTGHLGALELAGASIASVGIQGLA
YGIMLGMASAVQTVCGQAYGAKKYKAMGIICQRAIILHLGAAVLLTFL
YWFSGPFLRAIGQSDSISAQGQIFARGLILQLYAFAISCPMQRFLQAQNIV
NPLAYMAVGVFFLHVLLTWLVVYVLDYGLLGAALTLSFSWWILVVVIA
LYILLSPSCKETWTGFSSKAFKGMWPYFKLTVASAVMLCLEIWYNQGLV
LISGLLSNPTISLDSISICMNY LNWDMQFMLGLSAATSVRVSNELGASHP
KVAKLSVLVVNTNSHISIFFSAILIFKVGLSKLFTNDAEVIEAVSNLTPLL
AISVFLNGIQPILSGVAIGSGWQAIVAYVNLATYYLIGLPIGCVLGFKTSL
GVAGIWWGMIIGVLLQTVTLHLTARTDWNAEVSKAAERLRNSANVENL
NLLEDV

MASAAEDGEPLLLGHSSAGIHELSSSAVEELLLHKPVPGRWWPRLFGWE
SRLLWVLSGSAIVSSVFNYMLSFITLMFAGQLGALELAGASIASVGIQGL
AYGLMLGMASAVQTVCGQAYGAKKYAAMGIICQRAIVLHLGAAILLTF
LYWYSGAFLKAIGQSESIAVQGQIFARGLILQVYAFALSCPMQRFLQAQN
IVNPLAYIAVGVTLLHILLTWLVVNVLDSGLLGIALTLSLSWWLLVFSIA
LYILLSPSCKETWTGFSLKAFQGIWPYFKLTVASAVMLCLEIWYSQGLVL
ISGLLPNPTVSLDSISICMNYLNWDITFMLGLSAGASVRISNELGAAHPLV
AKFSVLVVNANSIISIFFSAIVLIFKIGLSKLFTSDTEVINAVSNLTPLLAIS
VELNGIQPILSGVAIGSGWQAIVAYVNLATYYLIGLPIGCVLGFKTSLGVV
GIWWGMIIGVLLQTVTLIVLTARTNWDAEVILWVD
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113

114

MdGU064953

MdGU064955

BnACJ36209

MGSQEEYQPLLIRLDSYSQIPNLSSSAIEEFLEHKPVAVRWWPKLVAWES
RLLWILSGSSIAVSIFNYMLSFVTLMFCGHLGALELAGASIASVGIQGLAY
GIMLGMASAVQTVCGQAYGAKQLPAMGIICQRAIILHLGAAVLLTFVY
WWSGPILIAIGQTEDIAEQGQVFARGIIPQLYAFAINCPQQRFLQAQNIVN
PLAYMSFGVFLVHILLTWVVVYVVDYGLMGAALTLSLSWWLLVITYGI
YILVSPMCKETWTGFSWKAFRGIWPYFKLTLASAIMLCLEIWYNQGLVL
ISGLLSNPTISLDSISICMNY LNWDMQFMLGLSAAASVRVSNELGAGHPK
VAKFSVFVVNGTSILISIVFSAIILIFRVGLSKLFTSDAEVIAAVSDLTSLLAI
SVFLNGIQPILSGVAIGSGWQAVVAYVNLTCYYIIGLPIGCVLGFKTSMG
VAGIWWGMIIGVFLQTVTLIVLTARTNWDSEVVKAAERLKKSASAERLD
LVTDI

MGTAEEYQPLLNGLDSHSRIPDLSSTAVEEFLEHKPVAVRWWLRLVAW
ESRLLWTLSGSSIVSIFNYMLSFTTLMFCGHLSALELAGASIASVGIQGLA
YGIMLGMASAVQTVCGQAYGARQYPAMGIICQRAIVLHLGAAVLLTFL
YWWSGPILIAIGQTEEIAEQGQVFARGIVPQLYAFAINCPQQRFLQAQNIV
NPLAFMSFGVFLVHILLSWVVVYVADYGLTGAALTLSFSWWLLVIVYGI
YIVVSPKCKETWTGFSGKALWGIWPYFKLTVASAIMLCLEIWYSQGLVL
ISGLLANPTIALDSISICMNYLNDMQFMLGLAAAASVRVSNELGAGHAK
VAKFSVFVVNGTSILISHFTAILIFRVALSKLFTSDDEVVTAVSNLTPLLAI
SVFLNGIQPILSGVAIGSGWQAVVAYVNLTCYYIIGLPIGCVLGFKTSMG
VAGIWWGLIIGVFLQTVTLIVLTARTNWTAEVEKAAERLKRSASAERLK
RSASAERLDLVTDI

MSSTETYEPLLRRLHSDSQITERSSPEIEEFLGRGRSTVTTRWWLRLFVW
ESKLLWKLSGASIVVSVLNYMLSFVTVMFTGHLGSLELAGASIATVGIQ
GLAYGIMLGMASAVQTVCGQAYGARQYSSMGIICQRAMVLHLAAAVL
LTFLYWYSGPILKAMGQTVAIAHEGQVFARGMIPQIYAFALACPMQRFL
QAQNIVNPLAYMSLGVFLLHTLLTWLVTNVLDFGLLGAALILSLSWWLL
AAVNGLYIVMSPSCRETWTGFSARALTGIWPYLKLTVASAVMLCLEIWY
NQGLVIISGLLTNPTISLDAISICMYYLNWDMQFMLGLSAAISVRVSNEL
GAGNPRVAKLSVVVVNITTVLISLLLCIVVLVFRVGLSKAFTSDKEVIVA
VSDLFPLLAVSIFLNGIQPILSGVAIGSGWQAVVAYVNLVTYYVIGLPIGC
VLGFKTSLGVAGIWWGMIAGVILQTITLIVLTLRTNWTSEVENAAHRLK
ASANESQEMATEGV



115

116

117

BnACJ36211

BrACJ36214

BoACJ36215

MSSTETYEPLLRRLHSDSQITERSSPEIEEFLGRGRSTVTPRWWLRLFVWE
SKLLWKLSGASIVVSVLNYMLSFVTVMFTGHLGSLELAGASIATVGIQG
LAYGIMLGMASAVQTVCGQAYGARQYSSMGIICQRAMVLHLAAAVLL
TFLYWYSGPILKAMGQTVAIAHEGQVFARGMIPQIYAFALACPMQRFLQ
AQNIVNPLAYMSLGVFLLHTLLTWLVTNVLDFGLLGAALILSFSWWLLA
AVNGLYIVMSPSCRETWTGFSARALTGIWPYLKLTVASAVMLCLEIWYN
QGLVIISGLLTNPTISLDAISICMYYLNWDMQFMLGLSAAISVRVSNELG
AGNPRVAKLSVVVVNITTVLISLFLCVVVLVFRVGLSKAFTSDKEVIVAV
SDLFPLLAVSIFLNGIQPILSGVAIGSGWQAVVAYVNLVTYYVIGLPIGCV
LGFKTSLGVAGIWWGMIAGVILQTITLIVLTLRTNWTSEVENAAHRLKA
SANESQEMATEGV

MSSTETYEPLLRRLHSDSQITERSSPEIEEFLGRGRSTVTPRWWLRLFVWE
SKLLWKLSGASIVVSVLNYMLSFVTVMFTGHLGSLELAGASIATVGIQG
LAYGIMLGMASAVQTVCGQAYGARQYSSMGIICQRAMVLHLAAAVLL
TFLYWYSGPILKAMGQTVAIAHEGQVFARGMIPQIYAFALACPMQRFLQ
AQNIVNPLAYMSLGVFLLHTLLTWLVTNVLDFGLLGAALILSFSWWLLA
AVNGLYIVMSPNCRETWTGFSARALTGIWPYLKLTVASAVMLCLEIWY
NQGLVIISGLLTNPTISLDAISICMYYLNWDMQFMLGLSAAISVRVSNEL
GAGNPRVAKLSVVVVNITTVLISLLLCIVVLVFRVGLSKAFTSDKEVIVA
VSDLFPLLAVSIFLNGIQPILSGVAIGSGWQAVVAYVNLVTYYVIGLPIGC
VLGFKTSLGVAGIWWGMIAGVILQTITLIVLTLRTNWTSEVENAAHRLK
ASANESQEMATEGV

MSSTETYEPLLRRLHSESQITERSSPEIEEFLGRGRSTVTPRWWLRLFVWE
SKLLWKLSGASIVVSVLNYMLSFVTVMFTGHLGSLELAGASIATVGIQG
LAYGIMLGMASAVQTVCGQAYGARQYSSMGIICQRAMVLHLAAAVLL
TFLYWYSGPILKAMGQTVAIAHEGQVFARGMIPQIYAFALACPMQRFLQ
AQNIVNPLAYMSLGVFLLHTLLTWLVTNVLDFGLLGAALILSLSWWLLA
AVNGLYIVMSPSCRETWTGFSARALTGIWPYLKLTVASAVMLCLEIWYN
QGLVIISGLLTNPTISLDAISICMYYLNWDMQFMLGLSAAISVRVSNELG
AGNPRVAKLSVVVVNITTVLISLFLCVVVLVFRVGLSKAFTSDKEVIVAV
SDLFPLLAVSIFLNGIQPILSGVAIGSGWQAVVAYVNLVTYYVIGLPIGCV
LGFKTSLGVAGIWWGMIAGVILQTITLIVLTLRTNWTSEVENAAHRLKA
SANESQEMATEGV
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119

120

VvCAO69963

VVACN91542

VVACNB88706

MGSEEYQPLLLGLNSHARIPDLSSFAVEEFLAHKPVAVRWWPRLFGWES
RLLWLLSGSSIVASIFNYMLSFVTLMFTGHLGALELAGASIASVGIQGLA
YGIMLGMASAVQTVCGQAYGAKKYKAMGIICQRAILHLGAAVLLTFL
YWFSGPFLRAIGQSDSISAQGQIFARGLILQLYAFAISCPMQRFLQAQNIV
NPLAYMAVGVFFLHVLLTWLVVYVLDYGLLGAALTLSFSWWILVVVIA
LYILLSPSCKETWTGFSSKAFKGMWPYFKLTVASAVMLCLEIWYNQGLV
LISGLLSNPTISLDSISICMNYLNWDMQFMLGLSAATSVRVSNELGASHP
KVAKLSVLVVNTNSHISIFFSAILIFKVGLSKLFTNDAEVIEAVSNLTPLL
AISVFLNGIQPILSGVAIGSGWQAIVAYVNLATYYLIGLPIGCVLGFKTSL
GVAGIWWGMIIGVLLQTVTLIHLTARTDWNAEVSKAAERLRNSANVENL
NLLEDV

METPLLNSGAEEGYSGPDGDYQPLRSWREVRSMVWKETVKLWRVAGP

LAFQILCQFGTNSMTSVFVGHIGNLQLSAVSISLSVIGTFSFGFMLGMGSA
LETLCGQAYGAGQVHLLGVYLQRSWIILLVTCVILSPVYVFATPILKVLG
QEDAIADLAGQFTIETIPQLFSLAIIFPTQKFLQAQSKVNVQATIAFVALIL

HIGMLSVFIFVFGWGTTGAAIAYDISNWVIAVSQVVYAIGWCKEGWTGL
TWSAFREIWAFVRLSIASAVMLCLEIWYETIVLLTGHLQNAVIAVGSLSI

CMTENGWEGMLFIGMNAALSIRVSNELGYGHPRAAKFSVYVAVSQSLLI
GILCMVVVLLARDYIAFIFTSNKEMQEAVSNLAYLLGATMLLNSMQPVL
SGVAVGSGWQALVAYINLGCYYIIGVPLGCLLGYLAKFGVKGLWGGMI

CGTALQTLILLFIVYRTNWNKEVEQTTERMQKWGGVQIETKKTSDDV

METPLLKSGAERGYGGEGGDYPPLTTWREVRSMLWRETVKVWRVAGP
LAFQILCQFGTNLVTTVFVGHIGNLELSAVSISVSVIGTFSFGFMLGMGSA
LETLCGQAYGAGQVQLLGVYLQRSWIILLVSCIILLPIYIFATPILKALGQE
DEIADLAGQFTLETIPQLFSLAIFPTQKFLQAQSKVNVQATICFVALILDI
GMLAVFIFVFGWGTTGAAIAYDISSWVTAVAQVVYAISWCKEGWTGLT
WSAFREIWAFVRLSLASAVMLCLEIWYFMHILLTGHLQNAVIAVGSLSIC
MTFGGLEVVMFMGMNAAVSIRVSNELGYGHPRAAKYSVFVAVSQSLLI
GIFCMVVVLLARDYIAIFTTNKEMQEAVSHLAYLLGVTMLLNSLQPVFES
GVAVGGGWQAMVAYINLGCYYIIGIPLGYLLGYKAKLGVQGLWGGMI
CGTALQTLVLLFIVYRTNWNREVEQTTERMQKWGGQRIEADDV



121

122

123

124

LeAAQ55183

MpBAB71817

NtCAQ51477

HvVBAF75822

METPLLNGYSGSGERNDLIGADGDYRPAKSTKDWWAIFCVETLKLWRI
GGPIAFNICQYGVNSLTNIFVGHLGNVELSAISIAQTVISTFSFGFMMGM
GSALETLCGQAYGAGQVHMLGVYMQRSHILLATCVFLLPIYLFTTPLLV
LLGQETAIADLSGRYTMLLIPQLFSLAINFPTSKFLQAQSKVDVLAGIGFA
AVLVHALFLWLFIYTLEWGTNGAAIAFDLTNWLTAMAQLAYVVGWCK
DGWKGLSWSAFNEIWAFVRLSIASAVMLCLEIWYMMSIILLVGHLNNA
VIAVGSISICMNINGWESMLFIGINAAISIRVSNELGQGHPRATKYSVYITV
FQSLLIGILCMVIVLVARDHLAIIFSNSKEMQEAVADLAYLLGITMVLNS
VQPVISGVAVGGGWQALVAYINLGCYYVFGLPLGYLLGYVAKLGTKGL
WLGMIAGAALQTLLLLHLYKTNWNKEVNDTTERMRKWGGQDFETQKS
ADGQLTIENGGVA

MAKHSLKQPLLDKEDQPPVLPPSSYNGSESQGLAEEPKGEFKTWLVEEL
THQFWLAGPMILVNLLQYLLNVVSVMFVGHLGELALASSSIATSLAGVT
GYHVMMGLASALETLCGQAFGAKEYRLSGIFLQRAIFVLTLCAFPISFV
WWHMGTILKFIGQDPSISDGAMEYARFLIPSLFAYAFLQPLVKFLQTQSA
VNSMAVFSGITLLFHAPLCYMLVFYFGIGFRGAAIANSISQWINVIFLALY
VRFSPTCKRTWTGFSREALHDIFYFLKLAVPSTVMVCLEYWCFESIVLLS
GLLPNPKLETSALAICLNTIALMYMVPFGLSAAVSTRVSNELGAGRPYA
AKAAVKLTVSLALLEGCLMSILLISVRGVWPYLYSGDAEVVNYVSKMV
PFLATLAILDGFQGTLCGVARGCGWQHLGAYTNLGAFYVIGIPTALLMA
FHFHLNGYGLWIGIICGLVTQAFLLAVITLTLNWQKLADEATDRVHHSY
VEGDVLPKHGQKVDHSQLTQ

MVEELPQSLKEKKWQINWDAVSQELKKTSRFMAPMVAVTVFQYLLQV
VSVMMVGHLGELALSSVAIATSLTNVTGFSLLTGLVGGMETLCGQAYG
AQQYHKLSTYTYTAIISLFLVCIPICVLWCFMDKLLILTGQDHSISVEARK
YSLWVIPAIFGGAISKPLSRYSQAQSLILPMLLSSFAVLCFHLPISWALIFK
LELGNIGAAIAFSISSWLYVLFLASYVKLSSSCEKTRAPFSMEAFLCIRQFF
RLAVPSAVMVCLKWWSFEVLALVSGLLPNPKLETSVMSICITISQLHFSIP
YGFGAAASTRVSNELGAGNPQKARMAVQVVMFLTVVETLVFENTSLFGS
RHVLGKAFSNEKQVVDYIAAMTPFLCLSIVTDSLQIVITGIARGSGWQHI
GAYINLVVFYVIAIPLAVVLGFVLHLKAKGLWIGIVVGCAIQSIVLSIVTG
FTDWEKQAKKARERVHEGRS

MEEGAAASMMTGDKKWVAVVDVPADADAATAANGHGPEEKAAEDLP
AALSGCPRTTGLYLFVMNIRSVFKLDELGSEVLRIAVPASLALAADPLAS
LVDTAFIGRLGSVEIAAVGVSIAIFNQVSKVCIYPLVSVTTSFVAEEDAIIS
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ShiABS89149

MtHM856605

KYLEENSSQDLEKASHVHSDACNVPASGPDTPVCANSCIPTECTDLSNQ
GCKKRYIPSVTSALIVGSFLGLVQAVFLIFSAKFVLGIMGVKHDSPMLEP
AVRYLTIRSLGAPAVLLSLAMQGVFRGFKDTKTPLYATVVGDATNIILDP
ILMFVCHMGVTGAAVAHVISQYLITMILICRLVQQVDVIPPSLKSLKFGR
FLGCGFLLLARVVAVTFCVTLASSLAARDGPTIMAAFQICCQLWLATSLL
ADGLAVAGQAVLASAFAKNDHKKVIAATSRVLQLSIVLGMGLTVVLGL
FMKFGAGVFTRDADVINVIHKGIPFVAGTQTINALAFVFDGINFGAQDYT
YSAYSMVGVASISIPCLVYLSAHKGFIGIWVALTIYMSLRTVASTWRMG
AARGPWVFLRK

MEEHRSPAHAKPEAEQPPQQQVPAAMAVAVAVDVAAPAALQNSTAAP
AENGDVAAAGAAENGTAASAANGDGGGSELLGGPRWTGLHLFVMNIR
SVFKLDELGAEVLGIAVPASLALTADPLASLIDTAFIGRLGSVEIAAVGVA
IAVENQVMKVCIYPLVSVTTSFVAEEDAVLSKGGAKVIDNGEEEEELEA
GQVGPEKHTAAAGADPEKQQQPADEEAAKNGGEGCAPAVVAGRSSGK
KSGNRRFVPSVTSALIVGALLGLFQTVFLVAAGKPLLRLMGVKPGSPMV
MPALRYLTLRALGAPAVLLSLAMQGVFRGFKDAKTPLYAIVAGDAANI
VLDPILIFGCRLGVIGAAIAHVLSQYLITLIMLSKLVRKVDVVPPSLKCLK
FRRFLGCGFLLLARVVAVTFCVTLAASLAARHGPTAMAAFQICTQVWL
ATSLLADGLAVAGQAMIASAFAKEDRYKVAATAARVLQLGVVLGAAL
TALLGLGLQFGAGVFTSDAAVIKTIRKGVPFVAGTQTLNTLAFVFDGINF
GASDYAFSAYSMIGVAAVSIPSLIFLSSHGGFVGIWVALTIYMGVRALAS
TWRMAAAQGPWKFLRQ

MDSHTPLLNTTAATSSSSELLELDGGDYLEVKGFKQARKVFAIETLRIWK
IALPIVENILCQYGVNSITNIFVGHLGDIQLSAISLINSVIGTFAFGFMLGMG
SATETLCGQAFGAGQVHMLGVYMQRSWIILFVTSIILLPIYIFAAPILKLL
GQQEDMADLAGSFALLVIPQFLSLSFNFPTQKFLQSQSKVNVIAWIGLVA
LIVHIGLLWLLIYVLDLGLTGAAIAFDVTSWGITLAQLVYVVIWCKDCW
NGLSWLALKDIWAFVRLSVASAVMLCLEIWYMMSLIVLAGHLDNAVIA
VDSISICMNFNGWEGMIFIGVNAAISVRVSNELGLRHPRAAKYSVYVTVE
QSLFMGIFFMGVILVTKDYFAIVFTNSKTLQVAVADLGNLLAVTMVLNS
VQPVISGVAVGGGWQALVAYINVGCYYLFGLPLGYILGNVAELGVKGL
WGGMICGILLQTLLLSGILYKTNWNKEVDNTSARVQQWGGQTVEVDSN
GVDKP
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MtACX37118

MENQPFLVGLDSHSHTHIADLSSDAIEEFLEHRPIGLRWWLKLVAWESR
LLWILSGASIVVYLCNFMLSFVTMMFCGHLGSLELAGASIASVGIQGLAY
GIMLGMASAVQTVCGQAYGAKKHAAMCITLQRAIILHFGAAVILTFLY
WFSGDFLKVIGQTESIAVQGQVFARGLIPQLYAFAFSCPMQRFLQAQNIV
NPLAYMAVGVLLLHALLSWLVVVVLGYGLLGAALTLSFSWWILVFLNA
LYHNFSPKCKETWTGFTMKAFIGIWPYFKLTVASAVMLCLEIWYNQGLVL
ISGLLSNPTVALDSISICMNYLNWDMQVMLGLGAAASVRISNELGAAHP
RVAKFAIFVVNGNSILISVVLSAILIFRDGLRNLFTSDSEVIEAVSDLTPLL
AISVLLNGIQPILSGVAIGSGWQALVAYVNLACYYVIGLTVGCVLGFKTS
LGVAGIWWGMILGVFIQTVTLIILTARTNWGVEVEKAIVRVKRSAEDDT
LDRLVADV




Table S3 List of the cis-regulatory elements present in promoter region of OSMATE1 and OSMATE?2

Common elements in OSMATE1 and

Elements only in OSMATE1

Elements only in

OsMATE2 OsMATE2
ABRELATERD1 2SSEEDPROTBANAPA -10PEHVPSBD
ABRERATCAL AACACOREOSGLUB1 -300ELEMENT
ACGTATERD1 ABREOSRAB21 AMMORESIIUDCRNIAL
ANAERO1CONSENSUS ACGTABOX BIHD10S

ARRIAT ACGTCBOX BOXLCOREDCPAL
CAATBOX1 ACGTOSGLUB1 CEREGLUBOX2PSLEGA
CACTFTPPCA1 AMMORESIVDCRNIAL CPBCSPOR
CATATGGMSAUR ANAERO3CONSENSUS ERELEE4
CCAATBOX1 ASFIMOTIFCAMV GAGA8HVBKN3
CGACGOSAMY3 CANBNNAPA GAGAGMGSAL
CGCGBOXAT CARGCWSGAT GT1GMSCAM4
CURECORECR CARGNCAT HEXAMERATH4
DOFCOREZM CBFHV INRNTPSADB
EBOXBNNAPA CCAl1ATLHCB1 MARARS
EECCRCAH1 DPBFCOREDCDC3 NODCONI1GM
GATABOX DRECRTCOREAT NODCON2GM
GCCCORE E2FCONSENSUS OSE1ROOTNODULE
GT1CONSENSUS HEXMOTIFTAH3H4 OSE2ROOTNODULE
GTGANTG10 LTRECOREATCOR15 POLASIG1
LECPLEACS2 MARTBOX POLASIG?2
MYBCORE MYBI1AT POLASIG3

MYBST1 MYBI1LEPR S1FBOXSORPS1L21
MYCCONSENSUSAT MYB2AT SEF3MOTIFGM
P1BS MYB2CONSENSUSAT T/GBOXATPIN2
POLLENI1LELATS2 MYBPLANT TATABOX2
PRECONSCRHSP70A MYBPZM TATABOXOSPAL
RAVI1AAT NAPINMOTIFBN TATCCAOSAMY
ROOTMOTIFTAPOX1 PE2FNTRNR1A TBOXATGAPB
SEFAMOTIFGMYS PROXBBNNAPA WBBOXPCWRKY1
SORLIP1AT RAV1BAT WBOXHVISO1
SURECOREATSULTR11 REBETALGLHCB21

TAAAGSTKST1 RHERPATEXPA7

TATABOXS5 RYREPEATBNNAPA

WBOXATNPR1 RYREPEATGMGY?2

WBOXNTERF3

RYREPEATLEGUMINBOX



WRKY710S

SITEIIATCYTC
SORLIP2AT
SORLIP5AT
SV40COREENHAN
TATABOX3
WUSATAg




Table S4Various cis-elements, sequences, nucleotide position and ID of OSMATE1

Cis- elements Nucleotide position  Sequence of cis- elements ID

2SSEEDPROTBANAPA 1179 CAAACAC S000143
AACACOREOSGLUB1 507 AACAAAC S000353
ABRELATERD1 588 ACGTG S000414
ABREOSRAB21 1250 ACGTSSSC S000012
ABRERATCAL 871 MACGYGB S000507
ACGTABOX 797 TACGTA S000130
ACGTATERD1 425 ACGT S000415
ACGTCBOX 424 GACGTC S000131
ACGTOSGLUB1 944 GTACGTG S000278
AMMORESIVDCRNIAL 439 CGAACTT S000375
ANAERO1CONSENSUS 365 AAACAAA S000477
ANAERO3CONSENSUS 431 TCATCAC S000479
ARR1AT 484 NGATT S000454
ASFIMOTIFCAMV 75 TGACG S000024
CAATBOX1 158 CAAT S000028
CACTFTPPCA1 270 YACT S000449
CANBNNAPA 961 CNAACAC S000148
CARGCWS8GAT 1353 CWWWWWWWWG S000431
CARGNCAT 1352 CCWWWWWWWWGG S000446
CATATGGMSAUR 559 CATATG S000370
CBFHV 584 RYCGAC S000497
CCA1ATLHCB1 915 AAMAATCT S000149
CCAATBOX1 167 CCAAT S000030
CGACGOSAMY3 423 CGACG S000205
CGCGBOXAT 872 VCGCGB S000501
CURECORECR 162 GTAC S000493
DOFCOREZM 82 AAAG S000265
DPBFCOREDCDC3 870 ACACNNG S000292
DRECRTCOREAT 584 RCCGAC S000418
E2FCONSENSUS 975 WTTSSCSS S000476
EBOXBNNAPA 452 CANNTG S000144
EECCRCAH1 1210 GANTTNC S000494
GATABOX 25 GATA S000039
GCCCORE 1240 GCCGCC S000430
GT1CONSENSUS 759 GRWAAW S000198
GTGANTG10 455 GTGA S000378
HEXMOTIFTAH3H4 425 ACGTCA S000053
LECPLEACS2 888 TAAAATAT S000465



LTRECOREATCOR15
MARTBOX

MYBI1AT
MYBILEPR
MYB2AT
MYB2CONSENSUSAT
MYBCORE
MYBPLANT
MYBPZM

MYBST1
MYCCONSENSUSAT
NAPINMOTIFBN
P1BS

PE2FNTRNRI1A
POLLEN1LELAT52
PRECONSCRHSP70A
PROXBBNNAPA
RAVIAAT

RAVIBAT
REBETALGLHCB21
RHERPATEXPA7
ROOTMOTIFTAPOX1
RYREPEATBNNAPA
RYREPEATGMGY?2
RYREPEATLEGUMINBOX
SEFAMOTIFGM7S
SITENATCYTC
SORLIP1AT
SORLIP2AT
SORLIPSAT
SURECOREATSULTR11
SV40COREENHAN
TAAAGSTKST1
TATABOX3
TATABOX5
WBOXATNPR1
WBOXNTERF3
WRKY710S
WUSATAg

422
56

649
149
275
275

1176
464
596
452
183
558
975
362
1514
1179
506
1369
595
823
265
719
719
719
44
412
573
413
750
01
146
521
114
48
74
237
75
116

CCGAC
TTWTWTTWTT
WAACCA
GTTAGTT
TAACTG
YAACKG
CNGTTR
MACCWAMC
CCWACC
GGATA
CANNTG
TACACAT
GNATATNC
ATTCGCGC
AGAAA

SCGAYNRNNNNNNNNNNNNNNNHD

CAAACACC
CAACA
CACCTG
CGGATA
KCACGW
ATATT
CATGCA
CATGCAT
CATGCAY
RTTTTTR
TGGGCY
GCCAC
GGGCC
GAGTGAG
GAGAC
GTGGWWHG
TAAAG
TATTAAT
TTATTT
TTGAC
TGACY
TGAC
TTAATGG

S000153
S000067
S000408
S000443
S000177
S000409
S000176
S000167
S000179
S000180
S000407
S000070
S000459
S000455
S000245
S000506
S000263
S000314
S000315
S000363
S000512
S000098
S000264
S000105
S000100
S000103
S000474
S000482
S000483
S000486
S000499
S000123
S000387
S000110
S000203
S000390
S000457
S000447
S000433




Table S5 Various cis-elements, sequences, nucleotide position and ID of OSMATE?2

Cis- elements Nucleotide position  Sequence of cis- elements ID

-10PEHVPSBD 693 TATTCT S000392
-300ELEMENT 663 TGHAAARK S000122
ABRELATERD1 38 ACGTG S000414
ABRERATCAL 37 MACGYGB S000507
ACGTATERD1 38 ACGT 5000415
AMMORESIIUDCRNIAL 212 GGWAGGGT S000374
ANAERO1CONSENSUS 651 AAACAAA S000477
ARR1AT 421 NGATT S000454
BIHD10S 75 TGTCA S000498
BOXLCOREDCPAL 1219 ACCWWCC S000492
CAATBOX1 170 CAAT S000028
CACTFTPPCAL 1140 YACT S000449
CATATGGMSAUR 374 CATATG S000370
CCAATBOX1 432 CCAAT S000030
CEREGLUBOX2PSLEGA 252 TGAAAACT S000033
CGACGOSAMY3 1377 CGACG S000205
CGCGBOXAT 1388 VCGCGB S000501
CPBCSPOR 736 TATTAG S000491
CURECORECR 44 GTAC S000493
DOFCOREZM 247 AAAG S000265
EBOXBNNAPA 78 CANNTG S000144
EECCRCAH1 463 GANTTNC S000494
ERELEE4 1064 AWTTCAAA S000037
GAGABHVBKN3 1339 GAGAGAGAGAGAGAGA 5000427
GAGAGMGSA1 1339 GAGAGAGAGAGAGAGAGA S000405
GATABOX 331 GATA S000039
GCCCORE 1402 GCCGCC S000430
GT1CONSENSUS 197 GRWAAW S000198
GT1GMSCAM4 581 GAAAAA S000453
GTGANTG10 251 GTGA S000378
HEXAMERATH4 288 CCGTCG S000146
INRNTPSADB 487 YTCANTYY S000395
LECPLEACS2 1079 TAAAATAT S000465
MARARS 784 WTTTATRTTTW S000064
MYBCORE 29 CNGTTR S000176
MYBST1 346 GGATA S000180
MYCCONSENSUSAT 78 CANNTG S000407
NODCON1GM 328 AAAGAT S000461



NODCON2GM
OSE1ROOTNODULE
OSE2ROOTNODULE
P1BS

POLASIG1
POLASIG2
POLASIG3
POLLENI1LELATS2
PRECONSCRHSP70A
RAVIAAT
ROOTMOTIFTAPOX1
S1FBOXSORPS1L21
SEF3MOTIFGM
SEFAMOTIFGMYS
SORLIP1AT
SURECOREATSULTR11
T/GBOXATPIN2
TAAAGSTKST1
TATABOX2
TATABOXS5
TATABOXOSPAL
TATCCAOSAMY
TBOXATGAPB
WBBOXPCWRKY1
WBOXATNPR1
WBOXHVISO1
WBOXNTERF3
WRKY710S

603
328
603
546
404
997
1035
580
1376
416
617
272
901
501
1193
111
37
1006
765
782
929
646
257
832
260
834
701
261

CTCTT
AAAGAT
CTCTT
GNATATNC
AATAAA
AATTAAA
AATAAT
AGAAA
SCGAYNRNNNNNNNNNNNNNNNHD
CAACA
ATATT
ATGGTA
AACCCA
RTTTTTR
GCCAC
GAGAC
AACGTG
TAAAG
TATAAAT
TTATTT
TATTTAA
TATCCA
ACTTTG
TTTGACY
TTGAC
TGACT
TGACY
TGAC

S000462
S000467
S000468
S000459
S000080
S000081
S000088
S000245
S000506
S000314
S000098
5000223
S000115
5000103
S000482
S000499
S000458
S000387
S000109
S000203
S000400
S000403
S000383
S000310
S000390
S000442
S000457
S000447




Table S6 Quercetin (Q) and Kaempferol (K) content in leaves of WT and transgenic lines

Q K

WT 0.0214 ND
OsMATE1 L1 0.0256 0.006
L2 0.019 0.0071
L3 0.0174 0.006
OsMATE2 L1 0.0227 0.0072
L2 0.0214 0.0071
L3 0.0135 0.0066

"Values are average of 3 biological replicates and expressed as mg.g™* fresh weight of leaves.



