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Supplementary Materials and Methods 
 
Chemical reagents. HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic 
acid), DTT (Dithiothreitol), NaCl (Sodium chloride) and sucrose, were purchased 
from ThermoFisher Scientific. Atto 390-DOPE was purchased from ATTO-TEC. 
DOPC (1,2-dioleoyl-sn-glycero-3-phosphocholine), and POPA (1-palmitoyl-2-
oleoyl-sn-glycero-3-phosphate) were purchased from Avanti Polar Lipids 
(Alabaster, AL). All purchased chemical reagents were used without further 
purification.  
 
Lipid analysis. Lipid abbreviations are:  MGDG, Monogalactosyldiacylglycerol; 
DGDG, Digalactosyldiacylglycerol; DGTS, Diacylglyceryltrimethylhomoserine; PE, 
Phosphatidylethanolamine; PG, Phosphatidylglycerol; SQDG, 
Sulfoquinovosyldiacylglycerol; PI, Phosphatidylinositol; PA, Phosphatidic acid. For 
each biological replicate, 100 ml of cultures were grown in TAP liquid medium to 
an OD750 of ~0.4 in the dark at 24°C. For both constant dark and light treated (100 
µmol photons m-2 s-1) samples, total lipids were extracted from 7 X 108 cells in 
methanol: chloroform: 88% formic acid (2: 1: 0.1, v/v/v), and the separation of the 
organic phase was achieved by the addition of 0.5 volume of extraction buffer (1M 
KCl; 0.2M H3PO4) followed by centrifugation. The organic phase was dried to 
completion under nitrogen gas, resuspended in 125 µl of chloroform, and 25 µl of 
lipid extracts were separated by thin layer chromatography (TLC) on Silica Gel 60 
plates (EMD chemicals) using the following solvent systems: for MGDG and 
DGTS, chloroform: acetone: methanol: acetic acid: water (80: 32: 16: 3: 3, v/v) ; 
for PE, PG, DGDG, SQDG and PI, chloroform, methanol, acetic acid: water 
(75:13:9:3, v/v); for PA, chloroform: methanol: ammonium hydroxide (65: 25: 5, 
v/v); and for neutral lipids, petroleum ether: diethyl ether: acetic acid (80: 20: 1, 
v/v). For the separation of PA, TLC plates were pretreated with ammonium 
sulfate(1). The identity of individual lipid was confirmed based on the separation of 
known lipid standards and the use of dyes specific to the lipid head group. 
Following the visualization of lipids by brief iodine staining, fatty acid methyl esters 
(FAMEs) of each lipid as well as total cellular lipids were prepared in 1 M 
methanolic HCl by heating the samples at 80°C for 20 min. 5 µg pentadecanoic 
acid was used as an internal standard. Following the phase separation with hexane 
and 0.9 % (w/v) NaCl, the organic phase containing FAMEs was completely dried 
under nitrogen gas, resuspended in 60 µl of hexane, and quantified by gas 
chromatography with flame ionization detection (Agilent Technologies, 7890A GC 
system) using a temperature and run profile previously described in (2) with minor 
modifications. 
 
Phylogenetic tree construction. CRAL-TRIO domain containing proteins were 
retrieve by BLAST search (blastp) against the reference protein yeast 
phosphatidylinositol transfer protein (Sec14p) (3). Retrieved sequences were 
curated manually against Arabidopsis and Chlamydomonas genome annotations 
(Phytozome v12). CRAL-TRIO and GOLD protein domains were annotated by 
scanprosite tool (prosite.expasy.org). A maximum likelihood phylogenetic analysis 
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was performed following the server http://phylogeny.lirmm.fr/phylo_cgi/index.cgi 
mode “a la carte” (4). Fig Tree v1.4.2 was used to view the phylogenetic tree. 
CPSFL1 secondary structure prediction were analyzed with I-TASSER (5) . I-
TASSER compares its protein structure simulation to all structures in the Protein 
Database Bank (PDB) library, by using a TM-align algorithm for sequence-order 
independent protein structure comparisons. The C-score is a confidence score for 
estimating the quality of predicted models ranging from low confidence (-5) to high 
confidence (+2). Image renders were performed with UCSF Chimera (6).  
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Fig. S1. Genetic analysis and complementation of cpsfl1. (A) Summary of 
tetrad analysis from a backcross of the mutant (mating type +) to the WT (mating 
type -), showing mating type (+/-) and cpsfl1 phenotypes of five tetrads progeny. 
A-D are the four progeny of a selected tetrad. (B) Complementation of cpsfl1 
mutant was performed with either CPSFL1 cDNA or genomic DNA (gDNA) under 
the control of PSAD promoter. pSL18 is the empty vector control. (C) Schematic 
representation of the location of primers P1, P2, and P3 within chromosome 10, 
and PCR analyses from WT, cpsfl1, and three complemented lines. (D) Growth 
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phenotypes of WT, cpsfl1, cpsfl1(CPSFL1), and D1-less (fud7 mutant) cells 
spotted onto minimal (HSM) and TAP solid agar media, grown under different light 
irradiances, as indicated. PSII activity was assessed by measuring PSII maximum 
quantum efficiency (Fv/Fm). The term µE represents μmol photons m−2 s−1. (E) 
CPSFL1 protein quantification from WT and cpsfl1 mutant dark-grown whole cells. 
Loading of recombinant purified CPSFL1 protein dilutions are indicated in ng and 
whole cells loading of 1 corresponds to ~1 X 106 cells. 
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Fig. S2. CRAL-TRIO domain proteins exhibit conserved predicted protein 
structure. (A) Predicted protein structures of Arabidopsis and Chlamydomonas 
CPSFL1 and protein crystal structures of human cellular retinaldehyde-binding 
protein (CRALBP), human alpha-tocopherol transfer protein (a-TTP), and yeast 
Sec14 homolog (Sfh1); PDB: 3HY5, 1R5L, and 3B7Z, respectively. The predicted 
b-sheets of the CRAL-TRIO domain are depicted in red. (B) Multiple protein 
sequence alignment between Arabidopsis CPSFL1, Chlamydomonas CPSFL1, 
human CRALBP, human a-TTP, and yeast Sec14 homolog (Sfh1).   
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Fig. S3. HPLC pigment analysis of WT, cpsfl1, and cpsfl1(CPSFL1) 
complemented cells. (A) Carotenoids. (B) Chlorophylls. (C) Lipids. Cells for 
pigment analysis were treated with HL for 1 h. Cells for lipid analysis were grown 
in the dark and then shifted to low light for 12 h. Abbreviations for the different 
pigments are found in Methods. Data represent means ± SD (n=3). Significantly 
changed pigments relative to the WT (two-tailed Student´s t-test; P<0.05) are 
marked with asterisks. 
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Fig. S4. HPLC pigment analysis of dark-grown WT and cpsfl1 mutant cells 
treated with the herbicide norflurazon for 48 h. (A) Carotenes. (B) Xanthophylls. 
(C) Chlorophylls. (D) Phytoene. Data represent means ± SD (n=2).  
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Fig. S5. Acyl group compositions of different lipid species of dark-grown WT, 
cpsfl1, and cpsfl1(CPSFL1) complemented line. Data represent means ± SD 
(n=3). 
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Fig. S6. Acyl group compositions of different lipid species of WT, cpsfl1, and 
cpsfl1(CPSFL1) complemented line grown in the dark and then shifted to low 
light for 12 h. Data represent means ± SD (n=3).  
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Table 1. Oligonucleotides used in this study. 
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Movie S1. FIB-SEM 3D reconstruction video of WT cell. 
 
Movie S2. FIB-SEM 3D reconstruction video of cpsfl1 mutant cell. 
 
Dataset S1.  Flanking DNA insertion sequence. 
 
>CAL028_01_06 
AAGGAACCGCCTGGCGGCTCTGCAGCAGCACAGCACCGCGGCTATGACGAGCCAGGAGT
GGCAGAGGCGTCTGGCGCCGTGGCCGCTGGAGGACAGCATGTTCAACCCCGTGGGGGCG
CCGTAATAGCAGCAGATGGTGCCGGCCAACATGGCGCAG 
 
Dataset S2. CPSFL1 Genomic DNA, CDS and CPSFL1 protein sequences. 
 
Genomic CPSFL1 DNA sequence. The blue uppercase letters represent UTR 
regions, the red uppercase letters represent exons, and the black uppercase 
letters represents introns.  
CGCCAGAGCGCTCGCGCTGCGCAGGCTTACACGTAATGTCATTCGCTACTT
CATTGCTATCCTTCGCATATGTATCGCTTGAACAAATAACAATCTATGTTAGT
TAGCGGCGCTCAGCAGCGATGGCCATCGGAAAAACACAATCGCCCATGTAA
CTGAGAACTTGAAGCTTACAAACGCTTATCATGATTATTGCAGTTATAATAGA
CTTACATACATTTATCACTTGTTTCTCTGGGCTGGGGGTGGGCGAGGTAGC
GGCAAGCACGTCGTTGTCACCGAACTCATCGCAATGAACTTGAGACAGTAC
GCGCAGCAGAGCTTGCGGGGAGCTAGCTCCTCTGCGCGTTCTACAAGGCG
CACGCCGTTTGTGCTTGATGCGCGACCGCGGCCATGCGCTCGTGCTGCTG
CTGCCGGGCCGCAGGTTGCGACAACGAGCTCGGCCGTGGTCCCAGGACT
GCGCCCTGAGCCATGGACGGACTCGCCGACTCAGCAGCAGGTGCGACGC
GTGTGGCTATTTGGTCGTGCCTGCCACAATGGTGATTCCCCAAAGGTCGGA
TGGCCACCAGTTTACCTGGCCCGGGCTCACACGCACTTTCCCCAGGCGCTT
GCGGCCTTGAGACAACGGTTCAGCTCCCCCGATGCCTCCCCCGATGAAGA
CACGCTCAAGTGGTACCTGCGGGACCGTTACTTCGATGTGGAGGAGGCAG
AGCAGAAGCTACGCAGCATGCTCAAGTGGCGCAAGGCGTTCCAGTGAGCA
GCTGCTGGGCGGGCGTGGGGCCACGTTGGGCGCAGTCGCAGGGTTGGTT
CACGGCTTCATCAGCGGCCGCGGCACATTATGGATGAAGGGTCTGGACTT
GCCTCATGCAGGATGAGGCATCCCGGCATGCGCAGGGGGTTCACAGGGAG
GCCACAACCGGCCGCGTACACACACGTTTGGCACACAGCCCATTTGTGCCT
TGCATACGGGAGTTCCCAGTACGCGCCACGCGCACCGCTGACCACGAGTC
TCGGCTGTGCCAGTATGGCTGTCACACCACACCATCGGCTGTTCGCTGAGA
TATGCAACACCACCACACCTCGCGCCACACCCCCAGGCCCCAGGCCACCA
CCCCGGACATGGTGGCCCGCGAGATGGCCAGCGGCAAAGCCTACGTGCAC
ACCGCACCCGACAAGTATGGCAGGCCCGCCATCGTGATCCGCACCAAGAA
GCACGTGACCGGTAAGTGATGGGGTGGGTGATGGGACATTGTGCCTGTGT
TCATGGCCTAGCCGAAGCTGTCGCGGACGCCGTGTACTGCATTGCCATCAT
GCGCGGTTGTGATTGGCTGCCATGCCTTTCCCCCGCGGTGACATGCAACCC
GTTTACACTACCTGATACCTCCCAGGCGAGTACCCTATCGACGGCTCCAAG
CGCCTGGCGGCGTACCTGATTGACACCGCCATCTCGCGCCTGCCCCCGGG
CGGCGAGCAGATTGTTGGCATCTTCGACCTGCGCGGCTTCACATTCTCCGC
CAATGCGGACTTCGCGTTCGCGGCCTTCATGGTACGTGCGGCTGCGGAGC
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TGCAGCGCTGGGTTCGGGTCATGGACTCATGCAGTGGATTTGTGGCGCTG
CAGTGATCAAAACCTCTGCACCAGTCCCATGGGACCTGCTGGGGCTGCTCA
ACGTCCTATCCGCAGGCTCTCAGTCTACTGCAAGGCGCACCTACTCCAAGC
ACCCCTTCTCTCCTAAGTGCAAAAACGTTGACTTTGGTGGCGCAGGTGGAG
GCGTTCTTTGAGTACTATCCCCGCCGCGTGAGCCAGGTGCTGTTTGTGGAC
GCGCCCTGGGTATTCTTCCCCGCATGGGAGGTCATCAAGCCGCTCATGCG
CAAGTACGCTGCTCTGGTGAGTCTTTCTGTTTGCAGTGCTGGCTGCGCGTG
GTACGACGAAATGCCTAGGTGTGATATGTTGGTGTTGCTGCTCCCTGTGTT
GACGTTCGTGTGGCTGGGACGGATTCTAGCGACGCCACGGTTGGCGCTTG
TGGAGACATCAGATACTGGGCCACCCGTTACCGGGTACAAGTGCGCTTGCA
TGCCTGACATGCCGACCGTGCAATCCACAGGTGCGCTTCGTGAGCGTGGAT
GAGCTGCGGAGAGAGTTCTTCACTCGCGAGACTCTGCCTGACGACTTCAAG
TGATCGTATTTGTTCGGACTGCAGGGCCGCTGTGACTACGATAAACCTGTG
GGCATTTGTGTGCGGTGTGTTGTAAGGGGGATGCAGAGAGGGTGTCAGGA
GGCGCTGTGGACTGGTCAGGGCGGGGGCCGAAGACACGGAGGGGCCTTC
CTTGGAACAGGGCACGTAAATTTTGTTATTTTTACATCAACGGCAAGCCTGA
TATTTTATGTGCGCCAAACGCGCCACATGTTTTCGAGGAAATGGCGACGAG
GAATGAAGGCACGCAGGGATCGCGTTGACTACAAACAATCCATGTACTTAA
TATGTATGGCAGTAGAATTGTAAGATGAAGGAGC 
 
CPSFL1 CDS:  
ATGAACTTGAGACAGTACGCGCAGCAGAGCTTGCGGGGAGCTAGCTCCTCT
GCGCGTTCTACAAGGCGCACGCCGTTTGTGCTTGATGCGCGACCGCGGCC
ATGCGCTCGTGCTGCTGCTGCCGGGCCGCAGGTTGCGACAACGAGCTCGG
CCGTGGTCCCAGGACTGCGCCCTGAGCCATGGACGGACTCGCCGACTCAG
CAGCAGGCGCTTGCGGCCTTGAGACAACGGTTCAGCTCCCCCGATGCCTC
CCCCGATGAAGACACGCTCAAGTGGTACCTGCGGGACCGTTACTTCGATGT
GGAGGAGGCAGAGCAGAAGCTACGCAGCATGCTCAAGTGGCGCAAGGCGT
TCCAGCCCCAGGCCACCACCCCGGACATGGTGGCCCGCGAGATGGCCAG
CGGCAAAGCCTACGTGCACACCGCACCCGACAAGTATGGCAGGCCCGCCA
TCGTGATCCGCACCAAGAAGCACGTGACCGGCGAGTACCCTATCGACGGC
TCCAAGCGCCTGGCGGCGTACCTGATTGACACCGCCATCTCGCGCCTGCC
CCCGGGCGGCGAGCAGATTGTTGGCATCTTCGACCTGCGCGGCTTCACATT
CTCCGCCAATGCGGACTTCGCGTTCGCGGCCTTCATGGTGGAGGCGTTCTT
TGAGTACTATCCCCGCCGCGTGAGCCAGGTGCTGTTTGTGGACGCGCCCT
GGGTATTCTTCCCCGCATGGGAGGTCATCAAGCCGCTCATGCGCAAGTACG
CTGCTCTGGTGCGCTTCGTGAGCGTGGATGAGCTGCGGAGAGAGTTCTTCA
CTCGCGAGACTCTGCCTGACGACTTCAAGTGA 
 

CPSFL1 protein sequence: 
MNLRQYAQQSLRGASSSARSTRRTPFVLDARPRPCARAAAAGPQVATTSSAV
VPGLRPEPWTDSPTQQQALAALRQRFSSPDASPDEDTLKWYLRDRYFDVEEA
EQKLRSMLKWRKAFQPQATTPDMVAREMASGKAYVHTAPDKYGRPAIVIRTKK
HVTGEYPIDGSKRLAAYLIDTAISRLPPGGEQIVGIFDLRGFTFSANADFAFAAFM
VEAFFEYYPRRVSQVLFVDAPWVFFPAWEVIKPLMRKYAALVRFVSVDELRRE
FFTRETLPDDFK 
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Dataset S3. Protein sequences and accession numbers. 
 
>P49638_TTPA_HUMAN Alpha-tocopherol transfer protein 
MAEARSQPSAGPQLNALPDHSPLLQPGLAALRRRAREAGVPLAPLPLTDSFLL
RFLRARDFDLDLAWRLLKNYYKWRAECPEISADLHPRSIIGLLKAGYHGVLRSR
DPTGSKVLIYRIAHWDPKVFTAYDVFRVSLITSELIVQEVETQRNGIKAIFDLEGW
QFSHAFQITPSVAKIAAVLTDSFPLKVRGIHLINEPVIFHAVFSMIKPFLTEKIKERI
HMHGNNYKQSLLQHFPDILPLEYGGEEFSMEDICQEWTNFIMKSEDYLSSISESI
Q 
 
>P12271|RLBP1_HUMAN Retinaldehyde-binding protein 1 OS=Homo sapiens 
OX=9606 GN=RLBP1 PE=1 SV=2 
MSEGVGTFRMVPEEEQELRAQLEQLTTKDHGPVFGPCSQLPRHTLQKAKDEL
NEREETREEAVRELQEMVQAQAASGEELAVAVAERVQEKDSGFFLRFIRARKF
NVGRAYELLRGYVNFRLQYPELFDSLSPEAVRCTIEAGYPGVLSSRDKYGRVV
MLFNIENWQSQEITFDEILQAYCFILEKLLENEETQINGFCIIENFKGFTMQQAAS
LRTSDLRKMVDMLQDSFPARFKAIHFIHQPWYFTTTYNVVKPFLKSKLLERVFV
HGDDLSGFYQEIDENILPSDFGGTLPKYDGKAVAEQLFGPQAQAENTAF 
 
>YMR079W_YEAST 
MVTQQEKEFLESYPQNCPPDALPGTPGNLDSAQEKALAELRKLLEDAGFIERLD
DSTLLRFLRARKFDVQLAKEMFENCEKWRKDYGTDTILQDFHYDEKPLIAKFYP
QYYHKTDKDGRPVYFEELGAVNLHEMNKVTSEERMLKNLVWEYESVVQYRLP
ACSRAAGHLVETSCTIMDLKGISISSAYSVMSYVREASYISQNYYPERMGKFYII
NAPFGFSTAFRLFKPFLDPVTVSKIFILGSSYQKELLKQIPAENLPVKFGGKSEVD
ESKGGLYLSDIGPWRDPKYIGPEGEAPEA 
 
>XP_001698482.1 (Cre10.g448051) 
MNLRQYAQQSLRGASSSARSTRRTPFVLDARPRPCARAAAAGPQVATTSSAV
VPGLRPEPWTDSPTQQQALAALRQRFSSPDASPDEDTLKWYLRDRYFDVEEA
EQKLRSMLKWRKAFQPQATTPDMVAREMASGKAYVHTAPDKYGRPAIVIRTKK
HVTGEYPIDGSKRLAAYLIDTAISRLPPGGEQIVGIFDLRGFTFSANADFAFAAFM
VEAFFEYYPRRVSQVLFVDAPWVFFPAWEVIKPLMRKYAALVRFVSVDELRRE
FFTRETLPDDFK 
 
>XP_001699411.1 (Cre03.g210961) 
MTFADVLTDHEKELVEQLKREVAPIVERHPCLQAFCIPHTYVRYLRARQWNLQK
ASKMLKATLEWRLEYKPHLIKWDEVKDEGTTGKQYVYHCVDKAGRPTVLMRP
RNQNTKETDRQIRHLIYTLEAASRQADRLGVGKFTWLLDFEGYTMANAPPLKVS
MHCNSVLANHYPERLGLAVCYHAPYLFSLTWKAVQPFIDPVTKQKIVFVDKGPK
EKDEMGARFDLTQMEQCMGGALPNYAYDHDKYGDRMHEYDKEVAAELDKLS
GRMCAAAHAADHHEQHEHAIQGIAEATEKLSVTVTAT 
 
>XP_001691915.1 (Cre16.g683400) 
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MNQVLATSRPSSEASDASVTDDAFSPQASSVLASASTTVSEASSDVTEEQIKYV
RAHCDVCAASADDATVRRFIRATGGNLALSVKRLNATCAWRASVRPEQVVCR
ACVRDPRSHYMHLCGYAADGRPIIYSCLANPTNKVFEDNKAHMIQTFEWAIKC
MPPGVEQWIWVCDFKGFGMADVNPKLAKLFLDISAEHYPERLGMFMIVDAPSL
FGLLWKAIQSFVDPKTYKKIRFLPFDFKAGGGKGSLLKAEMEQHFDPVTTAWLL
REMAENRDKAKVPLKPYNYYSLHQQVLSGELCSGGEHALCHHGHLALQLPTA
HAHHQHQHHSAHQHAHKSGSSSGADAHAASVTADSSAAAAAAPSAPSPSPSD
TNSTGSSHHCGGPYQPHVLAEEAGRLPHNYWGTPAFLHTLNARPELLLPQAIA
TGTV 
 
>XP_001697046.1 (Cre12.g522100) 
MSPHPPYVPNEHDVQLLKEHVLSVHPDAQQVLVDALEEGLTTKLLSRWLTARK
GDVKAAAAMLEKHVAWRRGAGRPVDESHHGVQVNLAHKKVFLQGLDKTGRPI
VLGVGSRHRKFETKEDALAFCTYALDTACAIGNSHEEWDGKLTGVFDLRNLSL
KNMDLTALQVMFELLQNHYPERLGRLFLYEAPVAFYALWRAVSPFVDPVTKTKI
NFVYAKNAHDDFEKVFDLHLLPTDLGGQGDYHAIDEAHKRALERAAARAGSAS
PSASPAASPAGANGNAANTAAPAAAAPGAAAAPGAPAAAPAPAPAGPAAAAG
AAVPTPTTPTASVSAAAAEVKAPHAAAAAQPAA 
 
>XP_001690990.1 (Cre12.g503950) 
MADARAVVAAAPPELLESVRKEIRGFGDVAEDVITEQCDDATIQRYLRARNGNV
HKAAKLLHGTLLWRKEFKTDTLTIGEFDGRTLSSGRMYIAGNDTSGKSILVRVW
LMDMRGYSRANSPPLGVSMATLRILADHFPERLHRCFFIDAPGIFSFLFNALWP
FIDPVTRQKIVFINTKDYSKQIDAVNAAGSDGAAREAALQEAAKPAEPDAFDNYL
RWYCSQYDEAEYRKLLAAVGWQ 
 
>XP_001701382.1 (Cre11.g467563) 
MHHGSISWTPKAPPSVAMGTRDAEQADAGQGAVSGEAGTASQPAQAHVTAR
AGAEFSAPHAGTLAPPAGASGSSPDAASSAGAASNPAAAIAAVAALGDGEEGR
ALLQEFRDAFSHLNDETFITAELLPRQAAALAALRRRCGLVGKARWAPGQLHAS
VTPQELALIEQMREQLETAQPPLLTSPQDAAYVTDLMLLRYAMHMFAHSLVWR
RTHTPWAMSNPATATNKNSSDARIVGYDTQGRVVVYSSFARSVERTPEHVKLN
TTCLMEKATLCVNAGSPGSVVWVNHFGGRHKNGFGWRDANPAFALGAIDVFS
NHYPECLATMIIVDPPAVFFGLWKLVHPLLPEKTAKKGDFIHSHADNSAKFNALF
GRELAAYITQLIQQDAHVSDPIHLP 
 
>XP_001703767.1 (Cre17.g718100) 
MPLPLRVPPDADDHDLARFLKARNYDLQAAKQMWEGMISWRRENRVDNIHEW
FVFHERSEYEKVFPTGLHKTDKEGHPVLIQQLGRVNIGALYKVTTDDRIRMAHIA
ENEQMRRTVFPACSYRAGRPVDKLFTIIDLEGIAFTSVMRTTSILKMYMQMDSN
NYPETLARMAIINAPGWFSTSWSAIKGVLNGETVKKIEILGKDYQAALLRHIPRE
NLLTQYGGTSAGSLTDNIGPWQEP 
 
>XP_001691585.1 (Cre17.g703200) 
MHFFSHAPQPVQKEVEAFWYLNLSPEQQAAHDKFLAHLTDTKQLLVGHDDRY
TLLRFLKARQWDVNKATIMYTNMTKWRAEHGTDRLYETFTFPEEDQVIEHYPH
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FYHMTDKFGRPLYIELLGHTDAAKILEHTSMERLMDYHIVEWERLKREILPRCSL
LAGKPIITKNVILDLKGVSMKNFGHAAREILTKIAAIDQDYYCESLGQMFIINTPTV
FRLIWAVVNPMLEERTRRKIIILGSDYMPTITQLIPEDNLPACLGGKGARTDMKTT
IGPWTEVELPAPGPAAMAAATAAAASPAKEPAAASPAKEPVVASPVKEPMVTV
PADTVAVTVGNGIIAAH 
 
>XP_001696988.1 (Cre12.g527050) 
MPPQVKPLPGPPQKFQGRKDYPIENKTDDWGLTPEAQETYVEVFRQRLEALQL
WKPEIDYFTLRRFLRARTYDFDRAIKMWTDHVNWRRENKVDSILQDFHFDERD
KFLEAYPQGYHKLDKMGRPVYIQLIGKIKVPAIMECTNEERMFKFHVQEYERCV
KVIMPIASKLAGRKVDQTFGIMDVKGVGMSALTGDVKRMLGQFTKTDQDNYPE
MLGHICIINAPAVFRMLWGLVKNMIDVRTQQKIEILGPNYMEALLKHMDIENIPEF
LGGQSRGTLLDDVGPWSDPELMAANGIDVDALRRGDPAGALPGPGLASPSFT
RAPSLLNSSLGPMGSMFRTPTVARVSVEAANGASPSASASGPSAMLAASAAAT
VAQLQAIAENRSRSLQERVKVLENMLPAALERSRPQAATDVSVRSAPEGSLLN
RVEVLEDAVETVLLAQEALIIQAQQQAQLTEVALADLRNRVATAEAKASSAKAG
CCTIM 
 
>XP_001694970.1 (Cre02.g141950) 
MWGWGAGWGAATTATPSATAADNYTDKDAFWYLTPSEEQKAALSKLREQLT
AENLIVPDHDADITLLRFLMARDFNVDKALSMYRDMRAWRQSEGITGLYRDDP
AGEQFPEMEALLEVYPHFTFNTDKFGRPVYVEMLGRTDAAKLFEVISVERLIRY
HCWTWERYLRCYLPACSAAAGRPICTTTVIIDLAGLSLAHFNAATQRLLNTFSKI
DQDYYPEHLGTMFIINTPLIFRGMWAAVQPLLQERTRKKIIMLGADYLPELTKLV
PAERLPDLLGGGGRMQRGYKSVGPWRSPDPAQQREEGPAEVQAQAEAGQQ
DEDGARQGAQQLQEAPQVGREGVVVSISTAGDLGAPEGEGGKGKAATVEAAE
AEVETSVGGKVGEVAVAAMAALTVQA 
 
>XP_001699808.1 (Cre02.g101200) 
MATQANPSTVLESPYPARKDGYVGCLTATQEAALADMVEKFIDAVHASDLNGP
DQMTLWGVQLADLAVSHRWDTAEESEQQQHESTSAPTATDSNGGAGNGAEA
VNGRRAPAGGTRGSNGGGASPRTPSKAQKVVLLKFLRARQWNVAAAVNMLV
NCLRWRRDFDVAGLGLETFPPQLAAAGQLTGHDRAGNPVTYNYYGTGVDLNA
VMGSPGGVATFVRWRVRLMEQAIAQLDFERGVEHVTQIHDYAGASMFRMDAG
IKSASREIIRLFQDNYPELLSAKLFLNVPRVMEFLFGVFSGLADAATRAKFTMAS
PARAAAVLFTYVDPVHVPARFGGFMETFVIPPKNKHAPPFSAARSKCLTLQPGE
GHVTGDLAGAQAEVAWAFVSTGPPLNVTVSFRPQDNQEAAAATARMPDHIQG
SAVSGYGEAAYLTCSHDMTLTKEAASGRLVLGVPGEVTLTMDNICGKAGIFTGP
PNATVHYALVSSSAPARAAPGAGAGAPGSPTAAGAAGDAGSSAASNALFEAP
GRLRFMDSRSRMFSYKSFGCASLTSEDVGLNEVGSMPQSPTGQRAAQLAGG
PSRGHFEAVPEADDEAGASSRQASVAGTPRSTAGGAEQAAAK 
 
>XP_001690497.1 (Cre10.g444250) 
MFARFRHDKAAAPQGPPHNGHHGAGAKAGLNAPSDSLTQPPLRFAGRRDYDI
EPGADEWGLTPNQQEAAVESFRRQLVDIDPRLWDPQRHDFFTLRRFLRARSY
HTARAVDMWRAHLEWRQANDVDRVLQDFSFPERGEFLRHAPQGYYHTDRQV
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GRPVYVQLLGSADLGALRRIATEERMFRFMVHEHEYVCKVILPLCSRLAGRHVD
TIFNIVDVKGECHAGGVAGGEMQGWRVQGLRLSQLTSDTLRFFQRVTKTDQD
HYPEMLAHVAVVNAPPVFRLVWGMILGPNYLSALEQWIEPDNLLPLFAAEEAPK
GLLHLTALRASPGDGPAVSADITPMPAAAAGVGAAGYVGSGRVWCREGAPGA
GSSGNTAGPPAPLPAAALAAAAVAGSQDCSLGGTGRQQGSIRTLMPPPDSPP
PPGRCGDPTCPGCGSGCAVM 
 
>NP_974390 (AT3G46450) 
MGDNSGRSRNSMMATVSSGKELLPKRSLVAAIPRAVQQTISKHVSFGSNGRFG
SGTARNAAVFLLKIAVLEVVRRVSKAKCPHLWNSLQALQCLCYPPLKWIQRWA
PFKELINAMQLLCVIVMQMLSRPLLVITIAEALTDQSELKQEASGGTNSHASSES
ESQSDSQTLQSPSDIRIEDEAPLPVISQDWLRKLYEELEKQRLSLPERLNEDELH
RFYRVSNGDFTSLLSSIKKTIHWRETYRILSEEELETWSSLLFWHGYDKNQRPC
LIVRLGLAFLKLPSHERPRFAQAIISQVEHGVLHLLTPENSELTVLVDCEGLSPLR
IPMQMMRSCSSILQDHFPNRLGCLFIIRLPPVVRVISQTFIQILRPTTRKKLRIEGE
TFHRVLSEYLQTLPSYLGSNCNCKRCSNLNEQDPPQPQTHPRRKRRSSSETEK
LDDSHWSYNAQTPDLSYEDEPSLNICSQVLRTAVVFLLMIWLFGALLAGFADPE
SRPF 
 
>NP_177670 (AT1G75370) 
MSGSLDRFARPCFEGVSSNDERRERRSDFEVSEDEKKTRIGNFNFKKKAAKAS
SKLRHSLKKKGSSRRRSSDRTFSLTIEDIHDVEELRAVDEFRNLLVSENLLPPTL
DDYHIMLRFLKARKFDIGKTKLMWSNMIKWRKDFGTDTIFEDFEFEEFDEVLKY
YPHGYHGVDKEGRPVYIERLGLVDPAKLMQVTTVERFIRYHVREFEKTVNIKLP
ACCIAAKRHIDSSTTILDVQGVGFKNFSKPARDLIIQLQKIDNDNYPETLHRMFIIN
GGSGFKLVWATVKQFLDPKTVTKIHVIGNKYQNKLLEIIDASQLPDFLGGTCTCA
DRGGCMRSDKGPWNDPEILKMLQSGGPLCRHNSALNSFSRVSSCDKPSFSGI
KASDTSTAESGSEVEEMASPKVNRELRVPKLTPVCEDIRGTAISYPTDSSEYDS
PMVDKVVDVAWMAHEKPKASKGSEDTPDSGKIRTVTYIWRWLMMFFVNLFTLL
ISLALPQREGHSQSESSVDGPNARESRPPSPAFATIAERNVFSSVVNRLGDLEK
QVETLHSKRHEMPREKEELLNTAVYRVDALEAELIATKKALHEALMRQDDLLAYI
DREEDEKYHKRIHLRGFCWENRKRRFVNTNPIERTMFISKIRSHKQRFDTFGGN
FRRMFFQLIFKVHFYLYQ 
 
>NP_564092 (AT1G19650)  
MSGPLDRFTSPCFSNNGEKREKKSDFEVSEDEKKTRIGGILKKKSSKSKFRHSL
KRRGSRSIDRTLSLTFEDIHDAEELRYVSEFRQSLISDHLLPPNLDDYHIMLRFLF
ARKFDLGKAKLMWTNMIQWRRDFGTDTILEDFEFPELDEVLRYYPQGYHGVDK
EGRPVYIERLGKVDASKLMQVTTLERYLRYHVKEFEKTITVKFPACCIAAKRHID
SSTTILDVQGLGLKNFTKTARDLIIQLQKIDSDNYPETLHRMFIINAGSGFKLLWG
TVKSFLDPKTVSKIHVLGNKYQNKLLEMIDASQLPDFFGGTCTCADQGGCMRS
DKGPWKDSEILKMGRSGGTFCRHAGAFLSSDSQISSSDKPTYSLKVSDTSTAK
SGSELEEMASPKTNTNNHVPKLTPVSEYANGNISPTVLSEYEECVPMVDKVVD
VAWQLQEMPNASEGPQYTSSLGKIGSVRHIWSWLTAFFISFFTLLASLALPQTK
EHSQLHSSSVRAELCDERIARESRPPSPPRSTITERVIISSVLSRLGDLEKQIENL
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HSRKSEMPHEKEELLNAAVYRVDALEAELITTKKALHEALIRQEELLGYIDRQKE
AKCRRKKFCW 
 
>NP_849815 (AT1G55690) 
MSGVEEISTLDEFRERRSDFEISEDERRRSKIGNLKKKAINASTKFTHSLKKRGK
RKIDYRVPAVSIEDVRDEKEESVVLEFRRKLLERDLLPPRHDEYHTLLRFLKARD
LNIEKTTQLWEEMLRWRKEYGTDTILEDFDFEELEEVLQYYPQGYHGVDKEGR
PVYIERLGKAHPSKLMRITTIDRYLKYHVQEFERALQEKFPACSIAAKRRICSTTTI
LDVQGLGIKNFTPTAANLVAAMSKIDNSYYPETLHRMYIVNAGTGFKKMLWPAA
QKFLDAKTIAKIHVLEPKSLFKLHEVIDSSQLPEFLGGSCSCFGDGGGCLRSNK
GPWNDPEIMKLIYHGESSLFRQSTRKLTDPHYSSSYISIHPSKAIQAETSAAESIS
CSDVPSSPTGRLCSASSHVNSAYEEARASDVNGYYSCDDKFAIPDKATNRKGQ
ERQSQYQMRELNATTIGLKCETSSPGAPIIRWLHDLRVMIDKIKCENLAKRLLSL
MLKLAAVFRYTPLELLRSQTTVSPSSLTEDDSRCSLISPPPREPTMKDRILPCLE
RIQKLEKSYEDIRNKPVAIPVEKERMLMDSLDRIKSVEFDLDKTKRLLHATVMKQ
MEITEMLQNIRDSQLHRRRRLFC 
 
>NP_201111.2 (AT5G63060) 
MSIRFSSTIVAASVNFKSSKNLNINRSRNCRFSVRSCVSESQHAHKLVLEVKERL
AKDCTSLPLGKYGRDDEDMILWFLKDRRFSVDEAIGKLTKAIKWRHEFKVDELS
EDSIKAATDTGKAYVHGFLDVKGRPVVIVAPAKHIPGLLDPIEDEKLCVFLLEKAL
SKLPAGQHKILGIFDLRGFGSQNADLKFLTFLFDVFYYYYPSRLDEVLFVDAPFIF
QPIWQFTKPLVKQYASLVKFCSAETVRKEYFTEETLPSNFRS 
 
>NP_192609.1 (AT4G08690)  
MNTNPVTNGFVKPVPTEEEQAKIEEVRKLLGPLPEKLSSFCSDDAVLRYLRARN
WHVKKATKMLKETLKWRVQYKPEEICWEEVAGEAETGKIYRSSCVDKLGRPVL
IMRPSVENSKSVKGQIRYLVYCMENAVQNLPPGEEQMVWMIDFHGYSLANVSL
RTTKETAHVLQEHYPERLAFAVLYNPPKFFEPFWKVARPFLEPKTRNKVKFVYS
DDPNTKVIMEENFDMEKMELAFGGNDDSGFNIEKHSERMKEDDKKRLASLEGI
VSASLDSLSILSVSDGTASNSAHPSSHDVSEDEH 
 
>NP_173637.3 (AT1G22180) 
MNSDSNKSSSNGFEKSLTPEEYLNKINEVRTLLGPLTEKSSEFCSDAAITRYLAA
RNGHVKKATKMLKETLKWRAQYKPEEIRWEEIAREAETGKIYRANCTDKYGRT
VLVMRPSCQNTKSYKGQIRILVYCMENAILNLPDNQEQMVWLIDFHGFNMSHIS
LKVSRETAHVLQEHYPERLGLAIVYNPPKIFESFYKMVKPFLEPKTSNKVKFVYS
DDNLSNKLLEDLFDMEQLEVAFGGKNSDAGFNFEKYAERMREDDLKFYGNTTV
SSTSAHLTNSDSEVSDSEMKYLEDKEDETIENGTLQSPLDTTKT 
 
>NP_171669 (AT1G01630) 
MENKETKQEPAAAAEQKTVPLIEDEIERSKVGIMRALCDRQDPETKEVDDLMIR
RFLRARDLDIEKASTMFLNYLTWKRSMLPKGHIPEAEIANDLSHNKMCMQGHD
KMGRPIAVAIGNRHNPSKGNPDEFKRFVVYTLEKICARMPRGQEKFVAIGDLQG
WGYSNCDIRGYLAALSTLQDCYPERLGKLYIVHAPYIFMTAWKVIYPFIDANTKK
KIVFVENKKLTPTLLEDIDESQLPDIYGGKLPLVPIQET 
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>NP_177653.1 (AT1G75170)  
MFRWKNSSQTEQEQKEAALREAKMKELKTLIGQLSGRNSLYCSDACLKRYLEA
RNWNVGKAKKMLEETLKWRSSFKPEEIRWNEVSGEGETGKVYKAGFHDRHG
RTVLILRPGLQNTKSLENQMKHLVYLIENAILNLPEDQEQMSWLIDFTGWSMST
SVPIKSARETINILQNHYPERLAVAFLYNPPRLFEAFWKIVKYFIDAKTFVKVKFV
YPKNSESVELMSTFFDEENLPTEFGGKALLQYNYEEFSKQMNQDDVKTANFW
GLGHSNNNQLHASNGFSGAEIAPEPIQNHP 
 
>NP_195382.1 (At4g36640)  
MFRRRNAHQLDNDDSQQDNKVRELKSAIGPLSGHSLVFCSDASLRRFLDARN
WDVEKAKKMIQETLKWRSTYKPQEIRWNQVAHEGETGKASRASFHDRQGRVV
LIMRPAMQNSTSQEGNIRHLVYLLENAIINLPKGQKQMSWLIDFTGWSMAVNPP
MKTTREIIHILQNYYPERLGIAFLYNPPRLFQAVYRAAKYFLDPRTAEKVKFVYPK
DKASDELMTTHFDVENLPKEFGGEATLEYDHEDFSRQMYEDDLKTAKYWGLE
GKHYPKTNGFSPSDVVPEPAIEIASAAS 
 
>NP_172029.2 (AT1G05370) 
MGKKEQKDHHSVVESDDKVEAVLHLLRKHSPLTLKQEKFCNRACVGRFLRIKG
DNVKKAAKQLRSCLSWRSSLGIESLIADEFTAELAEGLAYVAGLDDECRPVLVF
RIKQDYQKLHTQKQLTRLVVFTLEVAISTMSRNVEQFVILFDASFFKSASAFMNIL
VTTLKIVAEYYPCRLFKTFVIDPPSLFSYLWKGIRTFVDLSTATMIVSMQDFQDSF
DYDDFSSSYPSRVSSLRFDTSSLKSTDKIGSCASSRFAFTVSRDGLDTVKPWCL
TLTDTSSTKLGHNTGAYISPLNARSFSFASPAARSEPFGGPRRSFFASTPMPAR
TTDRHSIGTLRDPRIPRPSFFQSPAIFFRRESHVSKSEKPRDSFVQFLKFYRRPY
DEMTYRSKMRPPLGGLVSIVSTQIRRRHVSLSQRF 
 
>NP_188880.1 (AT3G22410) 
MGKKDEKVEAVLRLVKKQSPLTFKQEKFCNRECVERFLKVKGDNVKKAAKQLS
SCLSWRQNFDIERLGAEEFSTELSDGVAYISGHDRESRPVIIFRFKHDYQKLHT
QKQFTRLVAFTIETAISSMSRNTEQSFVLLFDASFFRSSSAFANLLLATLKIIADNY
PCRLYKAFIIDPPSFFSYLWKGVRPFVELSTATMILSSLDYDEPLDITHVSSNPRS
TSLRFDASSIKSTASIGSASSRFAFTVSQNSLKPWYLSFTDTSPYNPAVSSSAAA
PVSPLSARSLPFASPAVRGFKDAKPAACRKSLFPSTPLPEKTKTVSYRKTPRPS
FFQSPAMFFRRENNVGGGGEKSREAFVPYLKFYRRPYDETAYRSKLRGPRGF
LSVVSSHRRSRHVSLSQRF 
 
>NP_973831.1 (AT1G14820)  
MEESQELALTQLRKSVEKLSSSTEGYDKPTLMRFLVARSMDPVKAAKMFVDW
QKWRASMVPPTGFIPESEVQDELEFRKVCLQGPTKSGHPLVLVITSKHFASKDP
ANFKKFVVYALDKTIASGNNGKEVGGEKLVAVIDLANITYKNLDARGLITGFQFL
QSYYPERLAKCYILHMPGFFVTVWKFVCRFLEKATQEKIVIVTDGEEQRKFEEEI
GADALPEEYGGRAKLTAIQDVLLPQAAPVTLTNNNV 
 
>NP_190735.1 (At3g51670) 
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MDASLSPFDHQKTQNTEPKKSFITSLITLRSNNIKEDTYFVSELKPTEQKSLQEL
KEKLSASSSKASSMWGVSLLGGDDKADVILLKFLRARDFKVADSLRMLEKCLE
WREEFKAEKLTEEDLGFKDLEGKVAYMRGYDKEGHPVCYNAYGVFKEKEMYE
RVFGDEEKLNKFLRWRVQVLERGVKMLHFKPGGVNSIIQVTDLKDMPKRELRV
ASNQILSLFQDNYPELVATKIFINVPWYFSVIYSMFSPFLTQRTKSKFVMSKEGN
AAETLYKFIRPEDIPVQYGGLSRPTDSQNGPPKPASEFSIKGGEKVNIQIEGIEG
GATITWDIVVGGWDLEYSAEFVPNAEESYAIVVEKPKKMKATDEAVCNSFTTVE
AGKLILSVDNTLSRKKKVAAYRYTVRKSTTTV 
 
>NP_179410.1 (AT2G18180) 
MSLNVDLDVCVLERPNVCSFKKRSCSKLSCSLTKKRRSSKVMSVEIFEDEHDA
EELKVVDAFRQVLILDELLPDKHDDYHMMLRFLKARKFDLEKTNQMWSDMLRW
RKEFGADTVMEDFEFKEIDEVLKYYPQGHHGVDKEGRPVYIERLGQVDSTKLM
QVTTMDRYVNYHVMEFERTFNVKFPACSIAAKKHIDQSTTILDVQGVGLKNFNK
AARDLITRLQKVDGDNYPETLNRMFIINAGSGFRMLWNTVKSFLDPKTTAKIHVL
GNKYQSKLLEIIDASELPEFLGGSCTCADNGGCMRSDKGPWNNPDIMKRVNNG
DHICSKRSQADNAGENIISQGNNSAVEEAPETDQSQPSPCQNVVVAHPAWNIP
EAHKFSLSKRDVYAIQEACKATNESGRSPIFTGVMAFVMGVVTMIRVTKNVPRK
LTESTIYSSPVYCDENSMNKSSMHGKKMATTTISGEDFMAVMKRMAELEQKVT
NLSAQPATMPPEKEEMLNAAISRADFLEQELAATKKALDDSLTRQEDLVAYVER
KKKKKKLVRFQINAYLTNFCFGV 
 
>NP_175980 (AT1G55840) 
MSITNEEAVKQLRALMEDVDDSLRESYRNIHQGYPTENLLRFLKARDGNVQKA
HKMLLECLEWRTQNEIDKILTKPIVPVDLYRGIRDTQLVGVSGYSKEGLPVIAIGV
GLSTYDKASVHYYVQSHIQMNEYRDRVVLPSASKKQGRPICTCLKILDMSGLKL
SALSQIKLMTAITTIDDLNYPEKTETYYVVNVPYIFSACWKTIKPLLQERTKKKIQV
LKGCGKDELLKIMDYESLPHFCRREGSGSGRHISNGTVDNCFSLDHSFHQDLY
DYVKQQALVKGSGAPIRHGSVHVKFPEPDTEGNKIFDTLENEFQKLGNDQKI 
 
>NP_199584.1 (At5g47730) 
MGIVSEEAIDEFQELMDQVEEPLKKTYERVHQGYLRENLGRFLKARDWNVCKA
HTMLVECLRWRVDNEIDSILSKPIVPTELYRDVRDSQLIGMSGYTKEGLPVFAIG
VGLSTFDKASVHYYVQSHIQINEYRDRVLLPSISKKNGRPITTCVKVLDMTGLKL
SALSQIKLVTIISTIDDLNYPEKTNTYYVVNAPYIFSACWKVVKPLLQERTRKKVH
VLSGCGRDELLKIMDFTSLPHFCRSGSSGSSHHTQSANCFSINHPFHQQLYNY
VKHHYETQGQAEPAKQGSFHVGFPEPEAERCVIAKTIESELHKFENRNGLAVSI
DDRKSSHETLANGDL 
 
>NP_565514 (AT2G21540) 
MTDTMSAHMDRHNKLDYDGSEDEKKTKLCSLKKKAINASNKFKHSFTKRTRRN
SRVMSVSIVDDIDLEELQAVDAFRQALILDELLPSKHDDHHMMLRFLRARKFDLE
KAKQMWTDMIHWRKEFGVDTIMEDFDFKEIDEVLKYYPQGYHGVDKDGRPVYI
ERLGQVDATKLMQVTTIDRYVKYHVREFEKTFNIKLPACSIAAKKHIDQSTTILDV
QGVGLKSFSKAARDLLQRIQKIDSDNYPETLNRMFIINAGSGFRLLWSTVKSFLD
PKTTAKIHVLGNKYQSKLLEIIDSNELPEFLGGNCTCADKGGCMRSDKGPWND
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PDIFKMVQNGEGKCPRKTLSNIEEKTISVDENTTMKSDSFAKNKFDAENTKFIPM
IDKTVNASTWPTNLHKSNYPEPEDLYSAVKPSQRRGGEGYLFGGVMSLVMGL
MTVVRLTKNMPRKLTEAAIYGGEVDKAETTMVSNQEYMSMVKRMAELEEKCR
SLDNQPAAFSPEKEQILTAALSRVDELELQLAQTKKTLEETMATQHVIMAYIDKK
KKKKKFFGF 
 
>NP_568054 (AT4G39170)  
MSGPVDRFAIPCFEGILSSDEKKERKSDFENSEDERRTRIGSLKKKAINASTKFK
HSLKKKRRKSDVRVSSVSIEDVRDVEELQAVDEFRQALVMEELLPHKHDDYHM
MLRFLKARKFDIEKAKHMWADMIQWRKEFGTDTIIQDFQFEEIDEVLKYYPHGY
HSVDKEGRPVYIERLGKVDPNKLMQVTTLDRYIRYHVKEFERSFMLKFPACTIA
AKKYIDSSTTILDVQGVGLKNFTKSARELITRLQKIDGDNYPETLHQMFIINAGPG
FRLLWSTVKSFLDPKTTSKIHVLGCKYQSKLLEIIDSSELPEFLGGACTCADQGG
CMLSDKGPWKNPEIVKMVLHGGAHRAKQVVKVLNSDGKVIAYAKPSYPWIKGS
DTSTAESGSEAEDIVVSPKAVKSYSHLRLTPVREEAKVGSGETSFAGSFAGYDE
YVPMVDKAVDATWKVKPTAINRAPSKGAHMPPNVPKDHESFSARVLVTFMAFV
MAILTFFRTVSNRVVTKQLPPPPSQPQIEGSAAAEEADLLNSVLKKLTELEEKIG
ALQSKPSEMPYEKEELLNAAVCRVDALEAELIATKKALYEALMRQEELLAYIDRQ
EAAQHQKKNKRKQMFCF 
 
>NP_195629.2 (AT4G39180) 
MADTMVAHMDRHNKIDVEISEDDKRLTKLCSLKKKAINATNKFKHSMTKKGRRH
SRVACVSIVDEIDTEELQAVDAFRQALILDELLPSKHDDHHMMLRFLRARKFDLE
KAKQMWSDMLNWRKEYGADTIMEDFDFKEIEEVVKYYPQGYHGVDKEGRPIYI
ERLGQVDATKLMKVTTIDRYVKYHVKEFEKTFNVKFPACSIAAKRHIDQSTTILD
VQGVGLSNFNKAAKDLLQSIQKIDNDNYPETLNRMFIINAGCGFRLLWNTVKSFL
DPKTTAKIHVLGNKYQTKLLEIIDANELPEFLGGKCTCADKGGCMRSDKGPWND
PEIFKLVQNGEGRCLRRSLSGIEEKTIFEYNNETKKKCEPEETHKQSAAEMEKK
FIDTNVDAAAAADWPTKLNKAEKNPTDLKDVYSAVNPLERKGYLYGSVMALLM
GIVGVMRLTKNMPRRLTEANVYSREGSAVYQDGVTVMSKQEYIAMVKKITDLE
EKCKSMEAQAAFYMEREKTLDAALRRIDQLELQLSETNKALDETMTRQHEIMAF
IEKKKKKKRKFLLF 
 
>NP_195184 (AT4G34580) 
MAETKPEIEMSEEERKIVKISSLKKKAINASNRFKNSFKKKGRRSSSRVMSVPIE
DDIDAEDLQALDAFRQALILDELLPSKLDDLHMMLRFLRARKFDIEKAKQMWSD
MIQWRKDFGADTIIEDFDFEEIDEVMKHYPQGYHGVDKEGRPVYIERLGQIDAN
KLLQVTTMDRYVKYHVKEFEKTFKVKFPSCSVAANKHIDQSTTILDVQGVGLKN
FSKSARELLQRLCKIDNENYPETLNRMFIINAGSGFRLLWSTVKSFLDPKTTAKI
HVLGNKYHSKLLEVIDASELPEFFGGACTCEDKGGCMRSDKGPWNDPEVLKIAI
NREAKCSPISEDEHKHVDQGRSTSGFESLERIKKKTDEDNVYEKQIATIDKSMD
MAWLAKTQKAENFPISKGLECYVRKGAPKKGDGLLVGGVMAFVMGIVAMVRLS
KDVPRKLTEAALYGNSVCYEESTKSKQNQGQFAAPVSSSEYMLMVKRMAELE
DKCMFLDLKPAHVESEKEEKLQAALNRVQVLEQELTETKKALEEALVSQKEILA
YIEKKKKKKKLFFGF 
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>NP_564360.1 (AT1G30690) 
MTAEVKVEEKQVESEVVIAPAVVPEETTVKAVVEETKVEEDESKPEGVEKSASF
KEESDFFADLKESEKKALSDLKSKLEEAIVDNTLLKTKKKESSPMKEKKEEVVKP
EAEVEKKKEEAAEEKVEEEKKSEAVVTEEAPKAETVEAVVTEEIIPKEEVTTVVE
KVEEETKEEEKKTEDVVTEEVKAETIEVEDEDESVDKDIELWGVPLLPSKGAES
TDVILLKFLRARDFKVNEAFEMLKKTLKWRKQNKIDSILGEEFGEDLATAAYMNG
VDRESHPVCYNVHSEELYQTIGSEKNREKFLRWRFQLMEKGIQKLNLKPGGVT
SLLQIHDLKNAPGVSRTEIWVGIKKVIETLQDNYPEFVSRNIFINVPFWFYAMRAV
LSPFLTQRTKSKFVVARPAKVRETLLKYIPADELPVQYGGFKTVDDTEFSNETV
SEVVVKPGSSETIEIPAPETEGTLVWDIAVLGWEVNYKEEFVPTEEGAYTVIVQK
VKKMGANEGPIRNSFKNSQAGKIVLTVDNVSGKKKKVLYRYRTKTESSS 
 
>NP_179747 (AT2G21520)    
MSGPLDRFARPCFEGFLSSDEKKERKSDFENSEDERRTRIGSLKKKAINASTKF
KHSLKKKSGRRKSDGRVSSVSIEDVRDVEELQAVDAFRQSLLMDELLPDRHDD
YHMMLRFLKARKFDVEKAKQMWADMIQWRKEFGTDTIIQDFDFEEINEVLKHY
PQCYHGVDKEGRPIYIERLGKVDPNRLMQVTSMDRYVRYHVKEFERSFMIKFP
SCTISAKRHIDSSTTILDVQGVGLKNFNKSARDLITRLQKIDGDNYPETLHQMFII
NAGPGFRLLWNTVKSFLDPKTSAKIHVLGYKYLSKLLEVIDVNELPEFLGGACTC
ADQGGCMLSDKGPWKNPEIVKMVLHGGAHRARQVVKVLNSEGKVIAYAKPSY
TWIKGSDTSTAESGSDAEDIGSPKAIKSFSHLRLTPVREEAKIAGETSLAGSFPG
YDEYVPMVDKAVDATWKVKPAIQRVASRGALMSPTVPKDHEGIKARVLVMFMA
FLMAVFTFFRTVTKKLPATTTSSPAETQGNAIELGSNGEGVKEECRPPSPVPDL
TETDLLNCVTKKLTELEGKIGTLQSKPNEMPYEKEELLNAAVCRVDALEAELIAT
KKALYEALMRQEELLAYIDRQEEAQFQKMKKKKKKHLFCF 
 
>NP_199562 (AT5G47510) 
MQETDRDIHISDGTMNKEEQSPNNEEMVEAFRNLLLLHGHLPDKHGDHNTLRR
FLKMRDFDLEKSKEAFLNYMKWRVDYKVDLISQKFKFEEYGEVKKHYPHGFHK
VDKTGRPIYIERLGMTDLNAFLKATTIERYVNYHIKEQEKTMSLRYPACSIASDKH
VSSTTTILDVSGVGMSNFSKPARSLFMEIQKIDSNYYPETLHRLFVVNASSGFR
MLWLALKTFLDARTLAKVQVLGPNYLGELLEAIEPSNLPTFLGGNCTCSDHGGC
LFSDEGPWNDPGIKEKIEEPSTIEDAHSETMDKVSENAPANQKESLGEVMITME
KYAALKTAVKDSQKRIEMLEISLHETKKVLNGLAEIIEAIQPNQPITKCKPV 
 
>NP_189128 (AT3G24840) 
MPALGEILLVPETDKGKSKDYIEVSEDEKITRTRSRSLKKKAIKASNKLTHSLRKR
GKRVADQYAPIVIEDVRDEEEEKAVNVFRKALVSLDLLPPRHDDYHTMLRFLKA
RRFDLEKTVQMWEEMLKWRKENGVDTIIQDFVYDEYEEVQQYYPHGYHGVDR
EGRPVYIERLGKIDPGKLMKVTTLERFLRYHVQGFEKTFSEKFPACSIAAKRHIN
SSTTIIDVHGVSWMSFRKLAQDLVMRMQKIDGDNYPETLNQMYIINAGNGFKLV
WNTVKGFLDPKTTSKIHVLGNKYRSHLLEIIDPSELPEFLGGNCKCAHEGGCMR
FNKGPWNDPEIMKLVRSRDAMYKPKEMGLLENGEVAKLFSLRHVNTDMSSPD
GGHVRERESHPEHDKRAQLSNQAEAVGVGRMEQSDSTSPLPNNLAVERSLTT
SLQKVASFLARFILQLLGSLCLMFRILGRLVNKQPENQLRPELSVSVSQQQVPP
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PQVHPCWLRLQNLETMVTVLCDKPSSIPQEKEDILRDSLDRIKSIEQDLQKTKKA
LFLTASKQIELAECFENLKESSSTGMRSCWPRHCRNFQAET 
 
>NP_568006.1 (AT4G36490) 
MTLIQDAELKPRMGSFKKRSSSKNLRYSMTKRRRSSKVMSVEIIEDVHDAEELK
AVDAFRQSLILDELLPEKHDDYHMMLRFLKARKFDLEKTKQMWTEMLRWRKEF
GADTVMEEFDFKEIDEVLKYYPQGHHGVDKEGRPVYIERLGLVDSTKLMQVTT
MDRYVNYHVMEFERTFNVKFPACSIAAKKHIDQSTTILDVQGVGLKNFNKAARD
LITRLQKVDGDNYPETLNRMFIINAGSGFRMLWNTVKSFLDPKTTAKIHVLGNKY
QSKLLEIIDESELPEFLGGSCTCADNGGCMRSDKGPWKNPEIMKRVHNGDHKC
SKGSQAENSGEKTIPEEDDSTTEPASEEEKASKEVEIVPAAHPAWNMPEAHKF
SLSKKEVYAIQEACNNATTEGGRSPIFTGVMALVMGVVTMIKVTKNVPRKLTES
TLYSSPVYCDDASMNKSAMQSEKMTVPAISGEDFMAIMKRMAELEQKVTVLSA
QPTVMPPDKEEMLNAAISRSNVLEQELAATKKALDDSLGRQEELVAYIEKKKKK
KKLFNYW 
 
>NP_173669 (AT1G22530)  
MAQEEIQKPTASVPVVKEETPAPVKEVEVPVTTEKAVAAPAPEATETKKEETPV
APAPVETKPAAPVVAETKKEEILPAAPVTTETKVEEKVVPVETTPAAPVTTETKE
EEKAAPVTTETKEEEKAAPGETKKEEKATASTQVKRASKFIKDIFVSVTTSEKKK
EEEKPAVVTIEKAFAADQEEETKTVEAVEESIVSITLPETAAYVEPEEVSIWGIPLL
EDERSDVILLKFLRARDFKVKEAFTMLKNTVQWRKENKIDDLVSEDLEGSEFEK
LVFTHGVDKQGHVVIYSSYGEFQNKEIFSDKEKLSKFLKWRIQFQEKCVRSLDF
SPEAKSSFVFVSDFRNAPGLGQRALWQFIKRAVKQFEDNYPEFVAKELFINVP
WWYIPYYKTFGSIITSPRTRSKMVLSGPSKSAETIFKYVAPEVVPVKYGGLSKDS
PFTVEDGVTEAVVKSTSKYTIDLPATEGSTLSWELRVLGADVSYGAQFEPSNEA
SYTVIVSKNRKVGLTDEPVITDSFKASEAGKVVITIDNQTFKKKKVLYRSKTQA 
 
>NP_200427 (AT5G56160) 
MSGREQTGEKLSDSEYIEEEPRRSRIGNLKKKAFSCSTKLTHPLKMRKGKRKID
FQIPLIEDVRDEKEEKLVSKLRQQLLQKDLLPPVHDDYHMLLRFLKTMEFKIEKT
VTAWEEMLKWRKEFGTDRIIQDFNFKELDEVTRHYPQGYHGVDKDGRPIYIERL
GKAHPGKLMEVTTIERYLKYHVQEFERTLQEKLPACSVAAKRRVTTTTTILDVE
GLGMKNFTPTAANLLATIAKVDCNYYPETLHRMFIVNAGIGFRSFLWPAAQKLL
DPMTIAKIQVLEPRSLSKLLEAIDSSQLPEFLGGLCKCPNEGGCLRSNKGPWND
PEIVELVHHMEVNNVPQTTTAPLHVRDYDSTTCTISPKETLKEEPEPEEYYSST
GSRSSMHTCIVPPLSDKASTSDGDKFITTVESIESAQSQLLDADTENTFANTSVR
EGGQILRFGALREKINSENIFHLVKILLVFPLKLFVLFGFLLPGYWQRQNTVVVPD
SSTNNKVLECFDRLKKMEKEFTEISRKQVKIPEANEKLLAESLERIKSLELDLDKT
KSVLHITLTKQLQITEQLESQDEERRKGCCF 
 
>NP_565387.1 (AT2G16380) 
MADTKQDMENSEDGRKLVKMSSLKQKAISASNRFKNSFKKKTRRTSSKIVSVA
NTDDINGDDYLSVEAFRQVLVLDDLLPPKHDDLHMMLRFLRARKFDKEKAKQM
WSDMLQWRMDFGVDTIIEDFEFEEIDQVLKHYPQGYHGVDKEGRPVYIERLGQ
IDANKLLQATTMDRYEKYHVKEFEKMFKIKFPSCSAAAKKHIDQSTTIFDVQGVG
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LKNFNKSARELLQRLLKIDNDNYPETLNRMFIINAGPGFRLLWAPIKKFLDPKTTS
KIHVLGNKYQPKLLEAIDASELPYFFGGLCTCADKGGCLRSDKGPWNDPELLKI
ARNPEARFSTISEEDYLLVEEGTSMSMVFEPLERNKMKTIEENVSEKHIDAVDK
FMALSLPPKPHLKTLRKGKEPQKKDDSFLVGGVIAFVMGIVAMLRLSKAVPRKL
TDVALLTNSVYYEEAKMSKPNQDEVSAPPVSSSEYVIMVKRMAELEEKYKSLD
SKSADEALEKDDKLQAALNRVQVLEHELSETKKALDETMVNQQGILAYIEKKNK
KKRMFFRF 
 
>NP_177361 (AT1G72160) 
MAEEPTTTTLVTPEKLPSPSLTPSEVSESTQDALPTETETLEKVTETNPPETADT
TTKPEEETAAEHHPPTVTETETASTEKQEVKDEASQKEVAEEKKSMIPQNLGSF
KEESSKLSDLSNSEKKSLDELKHLVREALDNHQFTNTPEEVKIWGIPLLEDDRS
DVVLLKFLRAREFKVKDSFAMLKNTIKWRKEFKIDELVEEDLVDDLDKVVFMHG
HDREGHPVCYNVYGEFQNKELYNKTFSDEEKRKHFLRTRIQFLERSIRKLDFSS
GGVSTIFQVNDMKNSPGLGKKELRSATKQAVELLQDNYPEFVFKQAFINVPWW
YLVFYTVIGPFMTPRSKSKLVFAGPSRSAETLFKYISPEQVPVQYGGLSVDPCD
CNPDFSLEDSASEITVKPGTKQTVEIIIYEKCELVWEIRVTGWEVSYKAEFVPEE
KDAYTVVIQKPRKMRPSDEPVLTHSFKVNELGKVLLTVDNPTSKKKKLVYRFNV
KPL 
 
>NP_177360.1 (AT1G72150) 
MAQEEVQKSADVAAAPVVKEKPITDKEVTIPTPVAEKEEVAAPVSDEKAVPEKE
VTPEKEAPAAEAEKSVSVKEEETVVVAEKVVVLTAEEVQKKALEEFKELVREAL
NKREFTAPVTPVKEEKTEEKKTEEETKEEEKTEEKKEETTTEVKVEEEKPAVPA
AEEEKSSEAAPVETKSEEKPEEKAEVTTEKASSAEEDGTKTVEAIEESIVSVSPP
ESAVAPVVVETVAVAEAEPVEPEEVSIWGVPLLQDERSDVILTKFLRARDFKVK
EALTMLKNTVQWRKENKIDELVESGEEVSEFEKMVFAHGVDKEGHVVIYSSYG
EFQNKELFSDKEKLNKFLSWRIQLQEKCVRAIDFSNPEAKSSFVFVSDFRNAPG
LGKRALWQFIRRAVKQFEDNYPEFAAKELFINVPWWYIPYYKTFGSIITSPRTRS
KMVLAGPSKSADTIFKYIAPEQVPVKYGGLSKDTPLTEETITEAIVKPAANYTIEL
PASEACTLSWELRVLGADVSYGAQFEPTTEGSYAVIVSKTRKIGSTDEPVITDSF
KVGEPGKIVITIDNQTSKKKKVLYRFKTQ 
 
>NP_192655.2 (AT4G09160) 
MSQDSATTTPPPPLTSDVSMPSGEEDEPKHVTSEEEAPVTSETNLKLPLMPEL
EESNHTAEVVSEKVTPETMTLESEGLNHAAEDSEQTHEVTPETETAKLEVLNHT
AEDSEQTHEVTPEKETVKSEFLNHVAEDSEQTHEVTPETETVKSEVLNHAAED
SEQPRGVTPTPETETSEADTSLLVTSETEEPNHAAEDYSETEPSQKLMLEQRR
KYMEVEDWTEPELPDEAVLEAAASVPEPKQPEPQTPPPPPSTTTSTVASRSLA
EMMNREEAEVEEKQKIQIPRSLGSFKEETNKISDLSETELNALQELRHLLQVSQ
DSSKTSIWGVPLLKDDRTDVVLLKFLRARDFKPQEAYSMLNKTLQWRIDFNIEE
LLDENLGDDLDKVVFMQGQDKENHPVCYNVYGEFQNKDLYQKTFSDEEKRER
FLRWRIQFLEKSIRNLDFVAGGVSTICQVNDLKNSPGPGKTELRLATKQALHLLQ
DNYPEFVSKQIFINVPWWYLAFYRIISPFMSQRSKSKLVFAGPSRSAETLLKYIS
PEHVPVQYGGLSVDNCECNSDFTHDDIATEITVKPTTKQTVEIIVYEKCTIVWEIR
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VVGWEVSYGAEFVPENKEGYTVIIQKPRKMTAKNELVVSHSFKVGEVGRILLTV
DNPTSTKKMLIYRFKVKPLACE 
 


