SUPPLEMENTARY DATA

METHODS
Construction of coexpression constructs

For the co-expression of MtSEO-F genes, pBatTL expression cassettes (Muller et al., 2010) containing
the double-enhanced CaMV 35S promoter (d35S-P), MtSEO-F gene and CaMV 35S terminator sequence
(T3ss) were amplified using forward primers 5'-AGA CAC GTG ATG GTG GAG CAC GAC ACA C-3'
for d35S-P-MtSEO-F1-Tsss, 5-AGA CCC GGG ATG GTG GAG CAC GAC ACA C-3' for d35S-P-
MtSEO-F2-Tsss and d35S-P-MtSEO-F4-Tgsss, in each case combined with the same reverse primer 5'-
AGA CCC GGG GGT CAC TGG ATT TTG GTT T-3'. The d35S-P-MtSEO-F1-T3s5 cassette was
digested with Pmll/Smal and introduced into the Smal site of pBIN19 (Bevan, 1984) to obtain pBIN19-
d35S-P-MtSEO-F1-Tsss. The other cassettes were digested with Smal and introduced into the Smal site
of the pBIN19-d35S-P-MtSEO-F1-T3ss vector to yield vectors pBIN19-d35S-P-MtSEO-F1-T355—0d35S-
P-MISEO-F2-T3ss and pBIN19-d35S-P-MtSEO-F1-T355-d35S-P-MtSEO-F4-T3ss, respectively. The
d35S-P-MtSEO-F4-T3ss vector was also amplified using forward primer 5'-AGA CAC GTG ATG GTG
GAG CAC GAC ACA C-3' and reverse primer 5'-AGA CCC GGG GGT CAC TGG ATT TTG GTT T-3,
and the product was transferred to pBIN19. The d35S-P-MtSEO-F2-T3ss cassette was inserted using the
same strategy, yielding vector pBIN19-d35S-P-MtSEO-F4-T355—d35S-P-MtSEO-F2-T3ss. The co-
expression of all three MtSEO genes and the co-expression of MtSEO-F2 with SEO-F genes from other
species were achieved by transferring the d35S-P-MtSEO-F2-Tsss cassette into a pBIN19 vector
containing an independent mRFP marker as an expression control. The nos promoter (NosP) was
amplified by PCR using forward primer 5-AGA GGT ACC GAT CAT GAG CGG AGA ATT AAG-3'
and reverse primer 5'-AGA CCA TGG GAA ACG ATC CAG ATC CG-3, the mRFP was amplified
using forward primer 5'-AGA CCA TGG GAA TGG CCT CCT CCG AG-3' and reverse primer 5-AGA
TCT AGA TGG GCG CCG GTG GAG TGG C-3' and the nos terminator (NosT) was amplified using
forward primer 5'-AGA TCT AGA TGA GCG GGA CTC TGG GGT TC-3' and reverse primer 5'-CCC

GAT CTA GTA ACA TAG ATG-3'. The fragments were digested Kpnl/Ncol (NosP), Ncol/Xbal (mRFP)



and Xbal (NosT) and were inserted into vector pBluescript 11 KS+ (Agilent Technologies) linearized with
Kpnl/Smal. The resulting vector pBS—-NosP-mRFP—-NosT was digested with Nhel/Aflll, resulting in a
fragment containing the mRFP flanked by parts of the NosP and NosT. The vector pBIN19 was also
digested with Nhel/Aflll to eliminate the kanamycin-resistance gene also flanked by a NosP and NosT,
replacing it with the mRFP fragment. The new vector was designated pBIN19—-NosP—-mRFP-NosT. The
d35S-P-MtSEO-F2-Tsss cassette was then amplified using forward primer 5-AGA GAG CTC ATG
GTG GAG CAC GAC ACA C-3' and reverse primer 5-AGA GAG CTC GGT CAC TGG ATT TTG
GTT T-3', digested with Sacl and inserted into the multiple cloning site of pBIN19-NosP-mRFP—NosT
to yield pBIN19-d35S-P—MtSEO-F2-T35s—NosP-mRFP-NosT. Restriction sites in the oligonucleotide
sequences are underlined. All constructs were verified by sequencing (Sanger et al., 1977) on an ABI

PRISM® 3100 Genetic Analyser (Applied Biosystems, Germany).

Construction of pPENTR4™ vectors

The full-length DpSEO-F1 cDNA sequence was amplified using forward primer 5'-AAA CCA TGG CAT

CAT TGT CCA ACG GAG CT-3' and reverse primer 5-AAA GCG GCC GCT TAG CAAATC TTT

TGA CCA TC-3. The full-length LjSEO-F1 cDNA sequence was amplified using forward primer 5'

AGA GTC GAC ATG TCA CAT GTG CCC AAG-3' and reverse primer 5'-AGA GCG GCC GCT CAG

ATG CCA AAA CCA TTT G-3'. The sequences were amplified three times with independent cDNAs
and consensus sequences were derived. The products were digested with Ncol/Notl (DpSEO-F1) or
Sall/Notl (LjSEO-F1), and inserted into the Ncol/Notl or Sall/Notl sites of pENTR4™ (Invitrogen).

Consensus sequences were obtained by side-directed mutagenesis (Agilent Technologies).

Primers for CgSEOa, PsSEO-F1 and VfSEO-F1 were designed based on published sequences (Noll et al.,
2007; Tuteja et al., 2010). Products were amplified from C. gladiata cDNA using forward primer 5' AGA
CCA TGG CAT CCG ACT CCA AGC CAC-3"and reverse primer 5-AGA CTC GAG TCA AACTTT
AGC AGT GTC-3'. Products were amplified from P. sativum cDNA using forward primer 5'-AGA CCA
TGG CAT CCT TTT CTA ACT CAG CTG 3' and reverse primer 5-AGA CTC GAG TCA AAC ACC

AAA ATT ATT TG-3'. Products were amplified from V. faba cDNA using forward primer 5-AGA CCA
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TGG CAT CCT TTT CTA ACT CAC CTG CTG CTG CTA CT-3' and reverse primer 5'-AGA CTC
GAG TCA AAC ACC AAA GTT ATT TG-3'. Products were digested with Ncol/Xhol and inserted into
the Ncol/Xhol sites of pENTR4™ (Invitrogen). Restriction sites in the oligonucleotide sequences are

underlined. All products were verified by sequencing.

Construction of binary vectors for root transformation

The promoters of the four MtSEO-F genes were amplified as follows: The MtSEO-F1 promoter was
amplified from PMtSEO-F1-GFPgr (previously named Pmtforl-GFPegr; Noll et al., 2007) using forward

primer 5'-AGA GGT ACC AGT CGA CGT CCATTC GTA CAT GCA GAA A-3'and reverse primer 5'-

AGA CTC GAG ACC ATG GTG ATA AAT TCA ACT TTA GGC-3'. The MtSEO-F2 promoter was

amplified from pBPMtSEO2-GFPgr (Noll et al., 2009) using forward primer 5'-AGA GGT ACC AGT

CGA CAA CAATGC AAA TGA ACA AAA TTA-3' and reverse primer 5-AGA CTC GAG ACC ATG

GTG ATG ATT TGT TTA TAA ATT AA-3. The MISEO-F3 promoter was amplified from

pBPMISEO3-GFPer (Noll et al. 2009) using forward primer 5'-AGA GGT ACC AGT CGA CAA TCC

ATT GCT TGT TAT CGC-3' and reverse primer 5-AGA CTC GAG ACC ATG GTA GGC CAA GAA

AGT TAT TAT ATC-3'. Finally the MtSEO-F4 promoter was amplified from pBPMtSEO4-GFPgr

(kindly provided by Dr. Boris Riping) using forward primer 5-AGA GGT ACC AGT CGA CAT ACA

CAT AAA ATT CTA AAC AG A-3'and reverse primer 5'-AGA CTC GAG ACC ATG GGATGACTT

AAT ATT AGA GGA G-3. The hrGFP fragment fused to the CaMV Tsss was amplified from
pBShrGFP (kindly provided by Dr. Boris Rlping) using forward primer 5-AGA CTC GAG AAT GGT
GAG CAA GCA GAT C-3' and reverse primer 5-AAA GAA TCC CTG CAG GTC ACT GGA TT-3..
The promoter fragments were digested with Kpnl/Xhol, the hrGFP-Tsss fragment was digested
Xhol/EcoRI and both were inserted into the corresponding sites of pUC18 (Yanisch-Perron et al., 1985) to
yield vectors pUC18-PMtSEO-FX-hrGFP, where X specifies the promoter. The MtSEO-F genes were
amplified from the corresponding pPENTR4™—-MtSEO-F constructs (Mller et al., 2010) using forward
primer 5'-AGA CCA TGG AAT CAT TGT CCA ATG GAA CTA-3' and reverse primer 5-AGA CTC

GAG AGT ATC TTG CCA TTC TGT GGA G-3' for MtSEO-F1, forward primer 5-AGA CCA TGG



AAT CCA CTG CAT TGT CCT AT-3' and reverse primer 5-AGA CTC GAG AGA ATG CAG CAA
CTA TCT GGA TC-3' for MtSEO-F2, forward primer 5-AGA TCA TGA AGT CGT CTT CAA TGG
CGC C-3' and reverse primer 5'-AGA CTC GAG AGA GAC CT TTT CTC AAT CTG AAC-3 for
MtSEO-F3 and forward primer 5'-AGA CCA TGG AAT CCC TTT CCA ACT TAG GA-3' and reverse
primer 5'-AGA ACT CGA GCC AAC ACC AAG ATT GTT TGG TTC-3' for MtSEO-F4. The PCR
products were digested Ncol/Xhol (MtSEO-F1, MtSEO-F2 and MtSEO-F4) or BspHI/Xhol (MtSEO-F3),
and inserted into the Ncol/Xhol site of pUC18-PMtSEO-F-hrGFP to complete the pUC18-PMtSEO-F-
MtSEO-F-hrGFP constructs. The expression cassettes were digested with Sall/Smal and inserted into the
corresponding sites of the binary vector pBIN19 (Bevan 1984). As a control, hrGFP was expressed under
the control of the PMtSEO-F1 promoter by inserting the PMtSEO-F1-hrGFP-T3ss cassette into pBIN19.
Restriction sites in the oligonucleotide sequences are underlined. All constructs were verified by

sequencing.



FiG. S1. A phylogram created with FastTree2 based on a MUSCLE (Edgar, 2004) amino acid alignment.

SEO proteins previously described by Riping et al., (2010) as well as DpSEO-F1 and LjSEO-F1 were

used to construct the phylogram. The number of amino acid substitutions is related to branch length and
bootstrap values are indicated.
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FiG. S2. Alignment of the SEO protein family (Ruping et al., 2010) now including DpSEO-F1 and
LjSEO-F1. Conspicuous segments containing at least seven neighbouring amino acids that are identical or
showing conserved substitutions in all group 1 proteins are indicated with a black box and numbered M5-
M9. The previously-described motifs 1 and 2 (Ruping et al., 2010) are also indicated. The alignment was
created using MUSCLE (Edgar, 2004).
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Motif 5 Motif 6
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1S-AAS---FKPDFLTLKLISCQMISTR-SAAHCV-=o-=====—-- HQTTMWILQHLKCYSWDAKAL TATAALSLEYGSFVHLTQ-FQTNDVLGNSL
1P-ATS---FKPEFSTLKLISCQMITTR-NA -———HQTTMWILQNLRSYSWDAKAT ITLAAFTLEYGNYLHLSR-AAVADTLGSSL
1S-VTS---FKPEFPTLKLISCQMITTR-NI -———HQTTLWILQNLRSYSWDAKALITLAAFTLEYGNYLQLNR-VTTTPTLGNSL
1P-VTG---FKPDFPTLKLISCQMITTR-SA ————HQTTLWILQNLRSYSWDAKALITLAAFTLEYGNYLHLTR-VTATPP IGNSL
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EKAPHSGLTEILNYLAYP IHRISMEL I SKC-ANKEDA--- ————HSTTMSLLHSLTTYAWDTKVAITFAAFAQQYGEFGLLVH-QYTTNPLAKSV
DSAYQSDLANVIDISYHTINKISCEICCKC-SSGGDV--- ———-HATTMG ILGMLSSYSWDAKVV IALAAFAANFGEFWLVAQ-LYATNRLAKSV
EKAS-LAFDGILEGLAY I IHKVSCELTCKCSSGGHDT--~ ———-HSTTMSILGMLSGYQWDAKLV ISLSAFAVTYGEFWLVAQ-MFATHPLAKSV
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NDITEIETIGCSEPGGFIITKIG-KVLCRC-SGEGDl —-=====——=——- NSRTINLFDL IGKYSWDAKVVLVLAAFAVRYGEFWQLKQ-LYRGNALAALI
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NINP-PAS---FTSPLCTLKKINSEMACKA-PGEEIA--- ——-—=YRTTLAILNKLSNYSWVAKGVLTLSAFALEYGEFWLLSQ-YLPTEPLAKSL
NINP-PAS---FTSPLCTLKQINSEMSCKA-PGEEIA-————=—————— YKTTLATLKKLSNYSWVAKGVLTLSAFSLEYGEFWLLSQ-NLPTEPLAKSL
DKSL-IPN---FSSPLCTLKSISSEMSCKP-PSEEIA--—=—=—=———— HKTTLAILNKLSHYDWEAKAVLTLSAFALEFGEFWLLEQ-HLSTDPLAKSV
DKIP-Q-=--- FNSPLCTLKQISFEMSCKP-PSEEIG--- ——-—--HRTTLAILNKLSNYEWDAKAVLTLAAFALEYSEFWLLAQ-YQPTDPLAKSV
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EEIN-1SS----QQLTAKLRRIAYLMICTP-RGEHFG--~ ——-—--HRTTMLILEQLKHYSWDAKVLIVQAAFSLEYGKIMYLPLTTQCQQQIENLF
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DRLP-LSG---YEPP IRKLKHISAQMMSTL-PGEHHA--- —=——HMTTMSILDQLKSHTWDGKAIFALAAFSLEYGNFWHLVQ-TPSGDTLGRSL
DKVP-LST---FDPPFLKLKHIASQMMNTP-HGEHHA--- ————HNTAMSILDQLRTYTWDGKAIMGLAALALEYGNFWHLVQ-TPTGDHLGRSL
DKVP-LST---FDPPFLKLKHIASQMMNTP-HGEHHA-——=———————- HSTAMSILDQLRTYTWDGKAILVLAALALEYGNFWHLVQ-TPSGDHLGRSL

ATIMELPEIMTRQDVLKQKF---DAITHDL IDKMLDVTKC I IEFRDVQT--SHNQHV I ITQELEMLINTAHISTAAYWTMRAAVMCAAMILNL TAIGHEQI
ATIMELPEIMTRQDVLKQKF---DAIHDL IDKMLDVTKC I IEFRDVQT--SHNQQV IT-QELEML INTAHISTAAYWTMRAAVMCAAMILNL TAIGHEQI
AKLKHIHETLEQVDDLGPKF---QTVNNLLKAMLDVTNNIVQFHELPS--QY IDPEAP----EMLTASNL IPGAVYWT IRSIVSCASHILGITGLGQGYM
AILKQLPDIMEHHGSLRSRF---DAINELIKAILEVTKI I IEFKKLPS--QY ISEDQP----PLSVAITHIPTAVYWT IKSIVACASQLTTLLGMSYDMI
ALLKQLPDIAENFMSLKPHF---EAL IRLVKAAMDVTMCIVEFKELPS--EYISEDTP----PMSVASTHIP IASYWVIRSIVACSSQIASLVGMRNESI
ALLKQLPDIAENFMSMKPHF---EAL IRLVKAAMDVTMCIVEFKELPS--EY ISEDTP----PMSVASTHIP IASYWVIRSIVACSSQISSFIGMRNESI
AMLKLVP--VQNRVTLESVS---QGLNDL IREMKSVTACVVELSELPD--RYITPDVP--=-QLSRILSTIPIAVYWTIRSVIACISQINMITAMGHEMM
AILKLLPSIMEHGSSLKPRF---DTLNDLVNNILEVTKCVIEFHDLPA--QYITQDIS----AYTTAYNY IPVASYWATRSIVACAAQITSLTTLGYEIF
AILKQLPGIMEHSSSLKPRF---DTLNDLVNVILEVTKCVIEFNDLP I--QY IRQDVS----AYNTVSNHIPVAAYWSIRSIVACAAQITSLTTLGYEIF
SNIKQL------ PNNLKPLKLQIKALSLLVKTMMDVAMC I IKFEYLPLQHVEPGND IF----LVRDTKSRI'YEAAYWITRSCLACFSQVMDFTAKKHDQV
AILKRVPVLLKPTDLQKRRQAT-VELNVLIKTTLQVIECIFELEKLSA---YDPKDVP----ALAIAMDHIPVDVYWSIITIFSCATKITLLTSDEEKP-
AILKRVPVLLKPSDLHKKRQAV-LELNNLIKATLQVIECIDQFDKLSS---YDPKDVP----ALALAMDH IPVDVYWAVATVVACATKITILTCNEDKE-
AIMKRVPQLTKPELLKKHRYAV-LEVNNLIKATSQLIDI I TALERLNS--RHDIKEVP----ALAPALEQFPVDVYWVIITIVAIVTQIECLTTDSEER-
G1IKRVPQLSKPEALKKHRNE I -LELNNL IKATWQVIE I IELERLNS--RHD IKEVP----ALAPALEQFPVDVYWVIITIVAIVTQFECLTTNSDKR-
ALLKRVP ILAKPAAIQKHRQAT-TELNSLVKITLQVIEFILELDYLND--RYDTKVVP----ALELAYEQIPVDVYWT I ITIAAIVTQLDCLITESEHK-
AILKRVPVLAKPAALQKHRQAT -LEVNNLVKATLQVIEVIFELEKLTT---YDTKDVP----ALGLAIEQIPVDVYWAIITIVAVVTQIDCLTTDSEHK-
AALKGVPVLTRPAALQKHRQAT-TELNNLVKTTLLVIELIFELEKLTT---FDTKDVP----ALLPAIEQIPVDVYWAIITIAAIVTQTDYLTTELGNK-
AVLKGVPVLTRPAAVQKHRQAT-TELNNLVKTTLLVIELIFELEKLTT---FDTKDVP----ALLPAIEQIPVDVYWAIITIVAIVTQIDYLTTESGNK-

AELNGL------ QSIMENIQHL-ANFNNLVKKIVQVVKCITDWKKMIT-AEYNVKDVP-~---SLTDTLHEIPVLAYWTISTLVTCTSHIDFLGDKGYR-~-
ADLNGL-===--- LMVPQNTQHL-PYFNSVVKKAMQMIEC I IEWKRL1S-LGHD IKDVP----TLAETFHQIPVVVYWAIFTFVSCTGQIDEFTDYKVQR-
ADLNGL-===--- LMIQHNTQHL-TFFNSVVKKVMQVIECITEWKRLTS-AGYDIKDVP----TLAETLHEIPVVVYWAIFTFVTCTGQIDDFTTDHKIHK
ADLNGL-===--- LMIQHNTQHL-TFFNSVVKKVMQVIECITEWKRLTS-AGYDIKDVP----TLAETLHEIPVVVYWAIFTFVTCTGQIDDFTTDHKIHK
ATMNRV-—-—-—-- QSVDKNRQAT-ADYNSLVKNLLFAVECITELEKLST-KGYEHKDVP----ALSEAMQE IPVAVYWAI ITAI ICANHLDLLFGDSDDR-
AQMSRV-—-—-—--- HIVERNRQAV-ADYNSLVKNLLIAVECITELERLST-KGYDLKDVP----ALAEAMQETPVAVYWAIVTTVVCANHFDFLLGESDSR-

AQMSRV-—-—-—--- HIVERNRQAV-ADYNSLVKNLLIAVECITELERLST-KGYDLKDVP----ALAEAMQE IPVAVYWAIVTTVVCANHFDFLLGESDSR-



CgSEOa i YT1P-DFSAKLAPALRELNRHLDICKLQIDD---I1EDYMSRKRN=—==-- FRKPK-DVVDFLKLLFN---RNGSSDAQVFD--GSAQTKVSV
GmSEO-F3 4 ---—---—- YALS-DFRGKLSTALDEFKHHLE ICEQQKAS---I1EDYRRRKKA----- FKKPK-DIVDFLKLLI----=NQNGYKSQ1YD--GNANRNVNV
GmSEO-F4 4 ---—--—- YKLS-EYTFRLSTAVNKLTMHLTKVKEQIAN---VRDYITIRNI——--- FDRPK-DIVDLLKAL1YPQ-QKGAENPKIFE--GTNLVTKGI
LJSEO-F1 }------- YNLQ-GY IDRLDEHVTKLAEQLNSCKLQIGH---VDDYFNRRKI ----- FDKPK-DI1VDLLKALIH---RNGAQGPQIFE--GGVIVKQGL
MtSEO-F4 4 ---—--—-- YKLS-AYKERLSRVVEELVKHLATCERQIRN---VDDLTSRTNN----~— YRKPK-DIVDCLKALIH---RNGTDIPQIYQ--GNVQVKSGL
-t T e YKLS-EYRERLSGIVQKLVVHLNNCKLQISY---1DDLFNRKKI----- FDKPK-DI1VDCLKALIH---RNGTDSPQIYE--GAIHVKTGL
(3r(njp 1- ——————— YNLS-EYRERLSGIVQKLVVHLNNCKLQISY---1DDLFNRRKI----- FDKPK-D1VDCLKALIH---HNGADSPQIYE--GAIHVKTGL

. - YKLS-DFKDKLDRVVKTLNDHLDECKKQIDV---1DNYNWRRKA----- FENPK-DIVDLLKLLIH---SKGSPIPQIYD--GRTTTKTDI
GmSEO-F1 4---—--—-- YKLA-DFLDRLSSAADKFKEHLKSSVVQKGY---ADENYKRRKA---—-— FSNPK-DIVEFLKLLIQ---HNGSKV-Q1YD--GSIKTKTDI
MtSEO-F1 4---—---- YTLS-DFKEKLNFVDSKLKEHLKLSKWQIDS---VEEYLKRKKA---—-- ISNPK-DIIDFLKLLIQ---RNGDNL-L1YD--GTTKNKTDI
MtSEO-F2 4 ---—--—-- HKLS-DYVKSLSDVVKELRRHLKSCELE IGK---IHENENLLKD----- SDNIK-DVVAFLRLLIKG--NGTDQIPPIFI--GNDQVKTGI
GmSEO-F2 4---—--—-- HKLS-AYKERLEF I FKKLQFHLENCRVEIGR---1QDYHIRFNIR----YPKIK-DVVELLDILI1PGSDNGTSIPKIFE--GGVLIKNGI
GmSEOu - HKLS-AYKERLEF I FKKLQFHLENCRVEIGR---1QDYCFRNT IR----YPKLK-DVVELLDILIIPGSDNGTSIPKIFE--GGVLIKNGI
AtSEOa —WSFM——EVSEIH—ENSERLRKINAYLLEQFKKSKMTIEEGIIEEEYQELIQT ————— FTTI1--HVDVVPPLL----RLLRPIDFLYHGAGVSKRRVGI
SpSEOb -SSTS--EAWELS-SLTHKLANILDHLRKVLDLCHQKIEEKRQHDAFEALLRL---~-~- LRTPHIDNMKILSILI----HSRDNQLPLFD--GTHKRRVGL
SpSEOC -SSTS--EAWELS-SLTHKLANILDHLRKVLDLCHQKIEEKRQHDAFEALLRL----- LRTPHIDNMKILSILI----HSRDDQLPLFD--GTHKRRVSL
GmSEQe -TSTT--ETWELS-SLAHKLDN INSHLRKQLTVCRQHLDDNRQREAFATLRLL----- FETPHQDNSKVLKAMF----CSKDDPLPLFD--GSSKQRVSI
SpSEOa VASTA--DTWEMS-SSTHKLRN I SEHLRAELNRCYQHIQDKMHIEYFQMLVHL--——- FEATQFDNMKIMRAMI -——-Y IKDDLLPLEV--GTTHTRASV
GmSEOc -SSTT--EAWELS-SLAHKVSS1YEHLKNQLVLCYQY IDDKRHIEAFHNLIRL----- FETVHVDNMKILRAL I ----YAKDDVLPLVD--GTTKSRVSL
GmSEOd -SSTT--EAWELS-SLAHKVSS1YEHLKNQLVLCYQY IDDKRHIEAFHNLIRL----- FETVHVDNMKILRAL I ----YAKDDVLPLVD--GTAKSRVSL
AtSEOb -NTQM--DLWETS-MLANKLKN IHDHLAETLRLCYRHIEKQRSSESLKVLHSL----- FDTTHIDNMKILTALV----HPKPHITPLQD--GLTKRKVHL
GmSEOm —-TST--DAWELS-TLIFKLKNIVDHLRQLLNSCHEHIGKKMDAEAYQMLREL----- FSKPHTDNMKVLKAL I ----YAQDDILPLYD--GVTKKRVSL
MtSEQe —-TSN--DAWELS-TLAFKLRS1VDHLRKQLDICKIHVEEAMDTEAYGMLREL----~- FLTPHTDNMK I IKAL1----YSHDDILPLYD--GVSKKRASL
GmSEOQi YSDSAI IAAWELS-SLAYRLSGICCNLRRQVDLCHKELER----NLYDRLLDL----- AREENIDNQKTLTLF----- FPSKNYLPLKD--CSTEVKLRG
MdSEOa  ———--———- YDLS-QFAQKIHY ILNKLKIQLLICKKQIEE---AETYRKLRKL—---- FQTPA-EVMEVFKALI----FTKDTVQP I I1D--GSTNKTVSI
MdSEOb ~ ————————- HDLA-PFAQKIHYVLNKLKIQLIVCRKQIEE---AETYRRLRKI-——-- FRTPT-EIMEVFKALI----FTKENVQPLVD--GSTKQMVKI
MtSEOa  -————--—- QDLS-QFGQKINT I I SKLRKHVSQITIQIDE---AEYNKLLKKL----- FQTPT-EIMEVFKVLIF---WKDTPQTPIYC--GSTKTLVNI
MtSEOb  ————————- QDLS-HFGQKINI I I SKLRKHVSQCTIQIDE---AEYNKLLRKL----- FQTPT-EIMEVFKVLVF---WKDTPKAP1YD--GSTKTLVNI
MtSEOc @ ————————- QELS-HYGQKINIILSRLRKQITVCRQQIDT---AKYIQELKKL----- LQTPT-EITVVLSFLI----FPKDVPQLLYD--GATKTTVDI
GmSEOS @ ————————- QELS-HYGQKINI ILSKLRKQITLCRQQIDE---AQYYRKLRKF----- FQTPT-EIMEVFKVLI----FNKDAPQPLFD--GATKTKVDI
GmSEO  ————————- QDLS-HYGQKMNI ILSKLRKQIMLCRQQIEE---AEYHQRLRKF----- FQTPT-EIMEVFKFLV----YSKDAPQLLFH--GATKTTVEI
GmSEOr  ————————- QDLS-HYGQKINI ILSKLRKQIMLCRQQIEE---AEYHHRLRKF----- FQTPT-EIMEVFKFLV----YSKDAPQLLFD--GAAKTTVEI
GmSEOl - ———————~ YDLS-KFDYKLDF ILKNFKDHQDKCSTQIGQ---1EDYSRRKDIITSIQTDTQI-DIVKFLEALIIPS-YSQDSRPIVYN--GLTGPQVAL
GmSEOO @ ————————- HELSKSFEPKLDSILGKFKEFLERCSKE IVR---1EDYTRREK1V----1HTGK-NIVKVLKAL I I SR-ENRDLRQNVFN--VLTGEQVKI1
GmSEOj  -————————- HELSKNFENKLDL ILRNFKEHLEMCGREIGR---T1EDYTRRKN1V----1HTGK-DIVKVLKAL I I SG-ENRESRQSVFN--VLTGEQIKI
GmSEOp  ————————- HELSKNFENKLDL ILRNFKEHLEMCGKE IGR---1EDYTRRKN1V----1HTGK-DIVKVLKAL I 1 SG-ENRESRQSVFN--I1LTGEQIKI
MtSEO-F3 - ———————— YELS-SYDVKLASIVSKLKAHLTRSRKHIGE---LEDYWRRKRV----~— LQTPT-EIVEVLKVLVF---HNEIQDPLVFD--GLNRQMVSI1
GmSEOa @ -————————- YEIA-NFDDKLAAV I SKLKANLTRSRKKIGD---LEDYWRRKKL----~— LQTPT-EIVEVLKVLIY---HNEVHDPHVYD--GITRQMVSI
GmSEOF  ————————- YEIA-NFDDKLAAV I SKLKANLTRSRKKIGD---LEDYWRRKKL----~ LQTPT-EIVEVLKVLIY---HNEVHDPHVYD--GLTRQMVSI1

Motif 7

CgSEOa VFKQKHVLLFIS--TL-DSTADEIRLLNS INDRLVEDPNDK-TG-FKKEEFKILWVP IVDR----WD-DfR--KEVL-KSFK-NGIKWYVLEYTS-PL
GmSEO-F3 VFKEKYVLLFIS--GL-DRIEDEIRLLNSIYERLVEDPNDK-SG-FKKEEFKILWIP IENK----WG-DAR--RELF-NTLK-SDIKWYVVEYAQVPL
GmSEO-F4 VFRQKHVLLFIS--GL-DSIEDEISLLNSIYERLQEDPREA-KG-FKKEDFKILWIP IVVK----WS-Q$S--REQF-KALK-SGTKFYAVEYFF-EL
LjSEO-F1 VFRQKHVLLFIS--GL-NSTVDEILLLNSIYNRLQDNPTEVIKG-FKKEDFKILWVPMVDR----WD-EAS--REQYLNTWK-RGIKWY IVEYFF-EL
MtSEO-F4 IFKQKHVLLFIS--SL-DRIQDEITLLNSIYERLQENPKES-KG-FMKEDFKILWIP IVKK----WD-DYQ--IENF-KALK-SGIKWYVVEYFS-EL
Tt T VFRNKHVLVFIS--SL-DSIEDEISLLNSIYERLQENSKES IKG-FKKEDFKILWIP IVNN----WD-DJR--KERF-RALK-SGIKWYAVEYFY-EL
cerLjp 1 VFRHKHVLMFIS--SL-DSITEDEISLLNSIYERLQENSKES IKG-FKKEDFKILWIP IVNY----WD-DJR--KERF-RALK-SGIKWYAVEYFY-EL

. VFKQKYVLLFIS--SL-DSIDDEIRLLNSIYDRLKEDPKEV-KG-FNKEDFKILWIP IVD$----WD-KPS--VEKY-KTLK-TKIKWYAVEFLS-LV
GmSEO-F1 VFNQKYVLLFIS--SL-DKIEDEISLLNT IHDRLQENPNEVVKN-YKKGDFKILWIPIVD|----WD-DHQ--KHKF-NILK-NTIKWYAVEFFT-EL
MtSEO-F1 VFKDKYVLLFIS--SL-NKVDDEILLLNS IHDRLQDNPQV I -KG-YKKEDFKILWIPI--4---- WDVDIPQ--KIKF-DSLK-NKIRFYAVDYFS-EL
MtSEO-F2 VFKKKHVLLFVS--GL-DTLRDEILLLNSI'YKRLQDKPQEVLKGSFKKEDFKILWIP IVNK----WD-EPR--KKEF-KNLK-ESMKWYVLEHFS-EL
GmSEO-F2 VFKQKYVMLFFS--SL-DSIGDEILLLNS INNGLQENPGEE IKG-FKKGDFKILWIP1VD K--REQF-TNLK-EKIKFYLVEYFE-EL
GmSEQu VFKQKYVMLFFS--SL-DNIGDEISLLNS INNGLQENPGEE IKG-FKKGDFKILWIP1VD T--REQF-NNLK-EKIKFYLVEYFE-KL
AtSEOa —VLTQKHVLLLIS--DL-ENIEKELYILESLYTE-——-———————-— AWQQSFE I LWWPVQDF----WT-EAD--DAKF-EALH-MNMRWYVLGEPR-KL
SpSEOb D-VLRRKHVLLLIS--DL-DIAPEELFILHHMYAESKTQPN------RPESNYEVVWIPVVDKRLSPWT-EAK--QMKF-EEVQ-ASMPWYSVAHPS-MI
SpSEOC D-VLRRKHVLLLIS--DL-DIAPEELFVLHHMYDESKTQPN------RPESNYDVVWIPVVDKRLTPWT-EAK--QMKF-EEVQ-ASMPWYSVAHPS-MI
GmSEQe E-VLRRKIVLLY IT--DVHNVPDQELVIFEQMYQESRQDST------RLESQYELVWIPVVDK-AIPWN-DV---KPKF-EKLQ-SMMSCYSLYDPS-LL
SpSEOa E-VLRRKTVLLLLS--DL-EASHEEILVLSQIYLESRSRPE------ FQ---YEIVWLP IVDR-SKGWN-DAQ--EQKF-KELQ-ALMPWYTLHHPS-LL
GmSEOc E-VLRRKHVLLLIS--DL-DLSQEEILVLDNLYKDARA-———————— RGDTHYEMVWIPVVDK--ATWN-ETS--KQKF-EYLQ-SLMAWYSVYDPF-11
GmSEOd E-VLRRKHVLLLIS--DL-DLSQEEILVLDNLYKDARA-———————— RGDTQYEMVWIP IVDK--ATWN-DMS--KQKF-EYLQ-SLMAWYSVYDPF-11
AtSEOb D-VLRRKTVLLLIS--DL-NILQDELSIFEQIYTESRRNLVGV-DG-KSHMPYEVVWVPVVDP-IEDFE-RSP I LQKKF-EDLR-DPMPWYSVDSPK-LI
GmSEOm E-PLRRKNVLLLFS--GM-EISTDELLILEQIYNESKAHAP———---— RMESRYELVWIP IVDP-NSEWI -EPK--QKQF-EILQ-ESMSWYSVYHPS-LI
MtSEQe E-ALRRKNVLLLFS--GL-EFSTDELLILEQIYNESKAHAP———---— RQDNRYELVWIP IVDQ-TSEWT-DQK--QMQF-ENLR-ESMPWFSVYHPS-LI
GmSEOi S-ELKNKTVLLLISKPQLLNPIDIYLLVQQTCDHPLNE----- —-RLRESYKIVWIPLPSS--DTWT-EAE--ESSF-NFMS-DSLPWNAVRKPR-LL
MdSEOa D-VLRRKYVLLFIS--TL-DISDDDISIVKPVYEGT---— ——-KKDDKYKIVWIP IVEQ----WT-DDL--RKKF-EVLR-AKMPWYTVQYFA-PV
MdSEOb D-I1LRKKNVLLFIS--SL-DISDDDISILKPIYDMI-—=—=—————— KKDNQHKTVWIPIVEH----WT-DDR--RKKF-ESLR-NKMPWYTVQISA-PV
MtSEOa D-VLKKKDVFLFI1S--TL-DICQEDISTMIRIYDHIQ----————-— KTGSQHQIVWIPIVEE----WN-DRG--RKKF-DSLK-SKMPWYVLHHFA-T1
MtSEOb E-VLKKKDVFLFIS--TL-DISQEDISILIPIYDHIK--- —--KTGSQHKIVWVP IVEE----WN-DKL--KKKF-DSLK-SKMPWYVLHHFA-P1
MtSEOc NVVLKKKNVYLFVS--TL-DVTEEEITAVRSVYESI---- —-—-KTNEQYKIVWIPIVEG----WN-EQL--RKKF-DILR-SKMPWYVVQNVE-NI
GmSEOs T-VLKKKNVYLFIS--SL-DITEEEISVLRPVYDSI---- —-—-KTNDQYKIVWIPIVEE----WT-EQL--HKKF-EVLK-SKMPWYVVQHSG-TI
GmSEOg T-ELKKKHVYLLIS--TL-DITEEEISVLQPVYDSI---- —--KTGDQYKIVWIP IVEE----WN-EML--HKRF-EFLK-SKMPWYVVQHFG-AI
GmSEOr T-ELKKKHVYLLIS--TL-DITEEEISVLRPVYDSI-——-—=—=——= KANDQYKIVWIPIVEE----WT-EKL--HKKF-EFLK-SKMPWYVVQHSG-P1
GmSEOI G-EFKNKHVLLF1S--GL-DHIDNEIQLLKSINAKLKEEPNEL-EG-YRKEDFKILWIP1VSV----WD-EEQ--KKKL-DV---TKVEWYVVKEFN-FQ
GmSEOo E-EFK-KYVLLFIS--GL-DKIEDEIRLLKSIHEKLKEKPREV-EG-YRSEDFKILWIP IVDE----WN-EER--RKKLESHLQCNKFGWYVVKYFN-FE
GmSEQj E-EFKKKHVLLFIS--GL-DSIEEETLLLKSIYEKLKEKPREV-EG-YRKEDFKILWIP IVDE----WN-EER--RKTLETKLQRTKFGWYVVKHFS-FE
GmSEOp E-EFKKKHVLLFIS--GL-DSIEEETLLLKSIYEKLKEKPREV-EG-YRKDDFKILWIP IVDE----WN-EER--RKTLETKLQRTKFGWYVVKHFN-FE
MtSEO-F3 E-VFRKKHVLVFIS--GL-DSIRDEIRLLQSIYVGLQEEPREL-KG-YRKEDFKILWIPIVDD-—--WT-LLH--KAEF-DNLK-LEMPWYVVEYFY-PL
GmSEOa E-VFRKKHVLLFI1S--GL-DSIRDEVRLLQSIYEGLQEDPREV-KG-YRKEDFRILWVPVVDE----WN-LLH--RAEY-DNLK-LEMPWYVAEYFY-PL
GmSEOF E-VFRKKHVLLFIS--GL-DSIRDEVRLLQSIYEGLQEDPREV-KG-YRKEDFRILWVPVVDE----WN-LLH--RAEY-DNLK-LEMPWYVTEYFY-PL



Motif 8 Motif 2
(Rlping et al. 2010)
cgSE0a  JFPGIRLIR--EDLNFQN--KP IVPVVNP-HG IV INDDAMD I I FEWG I AFPFRKSDGDLLAQKW -KWFWDEGK-TNLDTQ--VKGDR-YTFTFGGND
GMSEO-F3 —+4-PGIRLIE--EDLRFHG--KP ILPVVKP-QGVLLNDDALD I I FEWG IAFPFRKSDAY LLAQKW--KWFWDEVKKTNLHG 1Q--VKGDR-Y IF1YGGED
GMSEO-F4 —4-PGLKIIKDTERLNYEI--QP IAPLFSS—-KGTLLNGNALEV I FEWG I fAFPFRK I DGDELTQKW--KWLWDL |LK-ATPGLQ--VKENR-Y IF1YGGAN
LJSEO-F1 4-PGRRIITDPERLGYEG--NP 1 1PVFNP-QGMLTNDNAMDL I FQWG I PAFPFRKSDG I DLTLKWA-KWLWD I |KK-ATPGLQ--VKVDR-Y IFIFGSTN
MtSEO-F4 —4-PGLKIIKDPELIGY 1D--NP 1 1PVFNP-KG I ITNEDAMDL I FQWG I PAFPFRKSDGNDLKLKW--NWLWDV |KK-ATPGLL--VKVDR-Y IF1YGG[TN
= === == | °GHRIITDPERIGY1G--NP 1 IPVFNP-QGY I TN 1DAMDL I FQWG I PAFPFRKSDG I DLTLKWA-KWLWDV | KK-ATPGLQ-~-VKGDR-Y IFI YGGTN
Group 1eg °GHRIITDPERIGY 1G--NP I IPVENP-HGY I TNIDAMDL I FQWG I PAFPFRKSDG I DLTFKW--KWLWDV [KK-ATPGLQ--VKGDR-Y IFIYGG[N
] SGIRLVR--EVLKFET--KP 1 1PV 1SP-QGKRINDNAMD I I FEWGVIDAFPFRKEDGDQL TQKWA-KWFWDV [KK-VNPAIQ--VEPES-Y IF1YGG['D
GMSEO-F1 —4-PGTDLIK--EKFNYLG--KP IAPVLTP-LGDRMNEDAMDL I FQWG I DAFPFRK 1DG I DLTLKW--KWFWDAKK-ANLG 1QQ-VTGDR-Y IFISGGAD
MtSEO-F1 —+4-PGIRLIR--EHLNYSD--KP IVPVLSP-LGEKMNDDAMDL I FQWG I PALPFRKQDGYDLTQKW--KWFWDVTKR-VNLG 1Q--VKGDR-Y IF1YGGED
MtSEO-F2 —4-PGRG I 1K--KKLNYDIGYPP ILAVINP-QGD I INKDAME I IFQWG I DAFPFR I SDAED I FKKW-{-EWFWKLNKK-VDVN I EK-MSWDR-Y I F1YGGND
GMSEO-F2 —4-PGYDI IM--DKFKYEG--LP IVSVVNP-QGQIMNENALQI I FEWG I DAFPFRRSDVYDLNKKW--KWFWNLI|EQ-TDDNAKRLGKDNTSYAF 1YGGND
GMSEOU  4-PGYDI1V--DKFKYEG--LP IVSVVNP-QGQ IMNDNAMQI I FEWG I DAFPFRRSDVYDLNKKW--KWFWNLI|EK-TDDNAKRLGKDNTSYVF 1YGGND
AtSEOa  RRAAIRFVR--EWWGFKN--RP I LVALDP-KGQVMSTNAFPMVWIWQPFAHPF T TARERDLWSEQ--EWNL EFLTDGTDPASCNQLVDGK=YTCLYGGED
SPSEOb  DPAVIRCIK--EVWGFKK--KPQLVVLDP-QGKEANNNAYHMLWIWGSLAFPFTKAREEALWKEQ--TWNI1ELLADS IDQN I FTWISEGK-C I CLYGGED
SPSEOC  DPAVIRCIK--EVWGFKK--KPQLVVLDP-QGKEANNNAYHMLWIWGSLAFPFTKARETALWKEQ--TWN 1ELLADS I DQNVFTWISEGK-C I CLYGGED
GMSEOe  EPATIRY IK--EVWLFKT--KP ILVVLDP-QGKVVNLNAIPMMWIWGSLAYPFSSSREEALWNAE--TWGLVLLADS IDPSLLEWISEGK-Y ICLYGGDD
SpSEOa  EPAIVKFVK--EKWHFSK--KMMLVTLDPQQGKVACPNATHMAWIWGNLAYPFT I SKEESLWNME--SWRLELVVDG I DPNL IDWMASGK-F I CLYGGED
GMSEOC  EPSAIKY IK--EVWNFSK--TAILVALDP-QGKLSSPNVVHMLWIWGNLAFPFTSEKEESLWKQE-— IWSLELLVDG I DPTVLEWMTDGK-L I CLYGGED
GMSEOd  EPSAVKY IK--EVWNFSK--KAILVALDP-QGRLSSPNAVHM IWIWGNLAFPFTSEKEESLWKQE-—- IWSLELLVDG I DPTVLEWMTEGK-L I CLYGGED
AtSEOb  ERHVVEFMR--GRWHFMN--KP ILVV 1DP-QGNEASLNALHMIWIWGTEAFPFTRSREEELWRRE -~ TFSLNL 1VDG 1DSV I FNWIKPDN-Y IFLYGGDD
GMSEOM  GKPVIWF1Q--REWKYKN-—KP I LVVLDP-QGRVSCPNAIHMMWIWGSAAY PFTSSREEALWKEE--TWRLELLVDG I DQE I LNWVKDGK-Y I FLFGGDD
MtSEOe  SKAVVWF 1Q--SEWKYKN--KP ILVVLDP-QGRVACPNAIHMMWIWGSAAFPFTSFKEETLWKDE--TWRLELLVDG I DSE I LNWIKEGK-Y I FLYGGDD
GMSEOi  SSAVVKY IR--EQWNYKD--EP IMVALDS—-KGKVTNYNALDMIN IWGAQAYPFSASKEEELWQDQ--NLTMQLLLDG INPLLAYWVEQGK-NICLYGSEN
MdSEOa  --AGVRFIK--EEWHFKG--KPAVVVMNP-QGKVENTNALHL IRIHGMKAFPFHKG IEDTLTNDK--EWI TP IVND- IHPTIQTWIKEEK-Y I FFYGGKD
MASEOb  --AGIRFIK--EEWSFKG--KPTLVVMNP-QGKVEHPNALHM IRVWGVNAFPFTKATEEEL SHGHGDKWI GTVVQG-VSQSVT -~ IKEDK-Y I FFYGGKD
MtSEOa  --KGIRFIK--EELHFKL--NPLVVVLST-QGK I LHQNAFHM I HVWGVKGFPFTKTKEESMTQEL--MWVDSVLVG-IDIKIK-W-REDD- 1V 1CGGKD
MESEOb  --KGIKY IK--EELHFKQ--KPLFVVLSP-QGK I LHHNAFHM I QVWGVKGFPYSKSKEESMTQEL -~MWVDSLLAD- IDIKIK-W-KEEK-SV I 1 YGGKD
MESEOC  --AGFKF IN--EEWDFKK--KSMFVVFSP-QGKVQHKNAFHL IKSYG IKAFPFTMDDE IR 1QKDR-~NW1VSVVGN-1DRN IS IWTEQNK-H I FFYGGHD
GMSEOS  --AGYKY IK--EEWHFKK--KPMVVVLSP-QGKVQHSNAFHL I QAHGTRAFPFTTLNEEK INSEN--DWVGSVLGS- IHPS I STSIKEQK-Y IFFYGGND
GMSEQg  --AGYKY IK--EEWHFKK--MPMVVVLNP-QGKVQHANAFHL IHVYGMKAFPFT IADQER I DRE I -—HW I GSVVGD-NHPH I STWIREQK-Y I L1 YGGSD
GMSEOr  --AGYKY IK--EEWHFKK--KPMVVVLNP-QGKVQHANAFHL IHVYGMKAFPFT IADQER I DRE I -—HW I GSVVGD-SHPH I STWIREQK-Y I L1 YGGSD
GMSEOl  --TGIDLIK--EVFNYKG--NP I IMLISP-EGKVENSDAKQI I SKWG I DGFPFRTSDHTRLTQQW--NWFWNEMIT-LSP 1 IRELIKRDS-YIFIYGGTN
GMSEQO0  --TGMKLIK--EVFKYKE--KP 1 IALINP-QGKVEN IDTKQI I SVWG I DGFPFRTSDHYRLTQQW--NWFWSEMTK-LNQG I ESLIEEDC-YLF 1YGGMD
GMSEQJ  --TGFKLIK--EVFNYKE--RSI1PLISP-EGRVENIDTKQI ISVWG I DGFPFRTSDHTRLTQQW--NWFWSEMTK-LNPR IGDL IEEDR-YLFIYGGTD
GMSEOp  --TGIKLIR--EVFNYKE--RS11PLISP-EGRVEN IDTKQI ISVWG I DGFPFRTSDHTRLTQQW--NWFWSEMTK-LNPRIGDL IEEDR-YLF1YGGTD
MtSEO-F3 --AGIRLIR--EDLSYKN--KP ILPVLNP-LGR IVNHNAMHM I FVWG I DAFPFRPTDDESL TQKW--NWFWAEMKK-VYPRLQDL IKGDT-FIFI1YGGTD
GMSEOa  --AGIRLIR--EDLNYKN--KP I IPVLNP-QGRVVNYNAMHM I FVWG I DAFPFRPSDDDVLTQKW--NWFWAEMKK-VNPKLQDL IKADS-FIF1YGGSD
GMSEOF  —-AGIRLIR--EDLNYKN--KP I IPVLNP-QGRVVNYNAMHM I FVWG I DAFPFRPSDDDVL TQKW--NWFWAEMKK-VNPKLQDL IKADS-FIF1YGGSD
CgSEOa  SRWIHDFTLAVDKVKRH= === — oo ETIKRADAT IDYYQLGK----- DDPKKVPRFWIG I ESKR-QKK—-=--=-- H
GMSEO-F3 KpWTREFTVAVDKIKRH= === = — oo DTIRRADAT IDYYHLGK -~~~ DDPK IVPRFWIG I EGKR-QKK——-—--—-~ H
GMSEO-F4 NWVONFTQELSKIKMN= === = m—mm o mme e QSIQRADI I IENYQLGKGKG-~ELNNSVPSFWIGVERKK-QNKK—- -~ H
LJSEO-F1 NKWIQDFT IELDKLKRN === = mmmmmmmm oo ETVKRADV I IEQYQLGK-~--~ DDPNRVPSFWMGVERKK -QNKK—--— -~ H
MtSEO-F4 KKWIQDFTLELEKIKRH= === m oo ETIKRADV I IENYQVGK-—--~ DDPNRVPSFWMG I ERKK-QNKK—- -~~~ H
morrmn ma I QDFTLELEK IKRH-———m = mm o e e EILKRADV I IENYQLGK-~--~ EDPNRVPSFWI GVERKK-QNKK---- -~ H
Group L VIQDFTLELEKIKRH-—mmmmmoommmm oo ETLKRADV I IDNYQLGK-~--~ DDPNRVPSFWI GVERKK-QNKK—-~- -~ H
---------------------- DT IKRADA T I EHHQLAK--~--DD-SIVPRFWI G 1 ESKT-HKK---—---H
GMSEO-F1 KKWIQDFAVAVEKTRGH= === = m oo ALILNTDT 1 IDHYQLGK—-—-—— DDPTDVRRFWIE I ERKR-LKK—-~-—--—-~ H
MtSEO-F1 KKWIQDFTLALEKTKRH= === mmm oo ETILRADAT IEHYHLGK-—-—-~ DDPK IVPRFWIE I ESKR-LKK—-—----~ H
MESEO-F2 FKWIQDFTRAIGS IKKH= === —m oo QTIQNVDVN IDYHQLGK-~—-- NNPTE I PYFWMG I DGRKQQNKT -~ -~~~ c
GMSEO-F2 SPWVONFKIAIGKIEKH— === m e o VINNVDINIEPYQLGE-—---- SNPDNVPSFWIGLDGKK-KNKG =~~~ c
GmSEOU  SPWVQNFKIAIGKIEKH—— === —m e o mm e VINNVDINIEPYQLGE-~--- SNPDNVPSFWIGLDGKK-KNKG =~~~ c
AtSEOa RN-PKNG 1QP I INT IREENLSHTL ---PDLFQ IWFFWTRVESMW-ESKQRMLKAHG I KGREGFKEE
SpSEOb KN-PKERVRKNSS I IQMENLSHVV---QDQTL IWFFWERLESMW-HSRTQQ---~-
SpSEOC KN-PKERVRKNSS I IQMENLSHVV---QDQTL IWFFWERLESMW-HSRTQQ-—-~-
GMSEOe  IEWIRKFTNTAYSLARTLQLPLEMIYVGK—---—= SN-PGKKVQE INNAVQTEKLSNVL ---PDLA I SWFFWVRLESMW-HSKSQQ----
SPSEOa  MDWIRNFTKSARSVAQRAG IDLQMLYVGK—--—— SN-NKERVRRINSMI TAENLSYCL---MDLTSVWYFWTR I ESMF-YSKMQL -—-—
GMSEOC  LEWIEKFTTTAISVAKAGKFELEMAYVGK---—— SN-AKERMQKMIKTFTTRKFSYFW---PNVTS IWFFWTRLESML-YSKLQH-—--~-
GMSEOd  LEWIEKFTATAISVAKAGKFELEMAYAGK—--—— SN-AKERMQKMIKTFTTRKFSYFW-—--PNVTS IWFFWTRLESML-YSKLLH----
AtSEOb  LDWIRRFTMAAKATAKDSNVNLEMAYVGKR----NHSHREQIRR I SEV IRSENLSHSW--~AEPALMWFFWTRLESML-YSKIQL-—--
GMSEOM  PEWVRRFVKEARRVATATQIPLEMVYVGK---—— SNKREQVQK I 1DT 1 IRDKLNTQYW---SEQSMIWFFWTRLQSML-FSKLQL ----
MtSEOe  PEWIKRFVKEARKVAQATRTPLEMVYVGK---—— SNKRDQVQKVCDT I IREKLY THSW---SEQSMIWFFWTRLQSML-FSKI1QL-—--
GMSEOF  LVWIQQFNDKITE IKRA-GLQLET I'YVGNSQSGENV-KQIMARGGE-——-—— KSLSDP---LSFTNVQHFWVRLETMR-RSKLRL -—--
MASEOa  NDWIQQFTKKATTIAND==—=————mommo e PFIKELKINIELFCVGKSPKGGEDLG ILGRFWNG I ESLF-FTKV--=--=
MASEOb  NGWIQEFTKKATALAND= === === —m oo memm e P IFKEAKIHIELFCVGKGSKGEDDHG I LGKFWTGIESLF-FTKV--=--=
MtSEOa  KEWIQQFTKYFGALVND==-mmmmmmm o mme e ATIKQTNTSIELICLES----- QQQNVVNTFWKKVESLF-VTKM-=-—--
MESEODb  KEWIQQFTKYAGALAND=—~——m—mm o mm e AAIKQTKTSIDLFCLES---—- QQPNVVNNFWKKVESLF-VTKM-~-—--
MESEOC  KEWIQQFTKYATALAND= === mmm oo mm e ATIKEAKISIELFYVDK---—- EDKNLVSRFWSGIESLF-VTKI------
GMSEOS  KDWIQQFTKYVTALAND-——===—mm e mmm e AAIKEAKISIELFCVDK—--—- EDKSLVRRFWSG I ESLF-VTKV--—----
GMSEQg ~ KEWIHQFTKYATAFAND-—-==m—mm e e e AALKDAK IHIELFCVEK—-—-—— EDKSFLRRFWSG I ESLF-VTKA-----~
GMSEOr  KEWIHQFTKHATAFAND- === ——mm e e oo AALKDAK IHIELFCVEK—-—-~— EDKSFLRRFWSG I ESLF-VTKA-----~
GMSEOD  TKWIQDFTTAVEKLKKN===== == mm e e e ETLTLEEETTIESYPLGR----- DSPKIVPRFWITIDNLLASRKLTKK--~
GMSEOO0  TKWIQEFATAIETLKRD= === mmmmm oo mme e VAKLKLNINTTIESYQLGK-~--~ DDPKATPHFWIAIDSLL-TRRKQM—=~ === ~=———-
GMSEQJ  AMWIQEFTTAVEKLKRV-—m-mmmmmm oo mm o VDSISLQIDITIESYQLGR----~ EDPKVVPRFWIAIDSLL-ANRKQQMMKGG
GMSEOP  IMWIQEFTTAVEKLKRN=—-==mmmm oo me e VDSISLQIDITIESYQLGR----- EDTKVVPRFWIAIDSLL-ASRKQQMMKGG -~
MESEO-F3 PKWTQDFALAIEKIKRH= === m oo E1TRKADAV I EHFHFGK -~ -~ - EDKRIVPRFWIGIESLF-ANMI ————————-
GMSEOa  KKWLQDFTQTVEKIKRH==-==m—mmm e e E 1 IKRADAV IEHYPFGR-—---~ EDHRIVPRFWIGIESLF-ANMI — === === = ——
GMSEOF  KKWLQDFAQAVERIKRH====— == oo E1IKRADAV IEHYPFGR----- EDHRIVPRFWIGIESLF-ANMI === ——————————




CgSEOa
GMSEO-F3
GMSEO-F4
LjSEO-F1
MtSEO-F4

Motif 9

p—
LUDCEIQEIVKSLLCLKQD IQGWATLSKG---SNVKILGHGEPMYQTLAEFEL-WKENVLVKEGFDIAFKGYYET--KLKDLPATPQPCAFMNV--DNY-T
LDCEIQENIRSLLCLKQDTQGWAILSKG-—--SNVRILGHGQPMYQTVADFEK-WKERVLVKEGFDIAFQEYYDT---QRDLPA-PQPCEFNTL-------
PCE1QKTVKCLFCLKRDPQGWAILSKG-—--HNITKHLCHGQAVYQTVAEFQN-WKEKVFEREGFD IAFKEYYDA--KEKEISD-TQPCEDY ---~-- TS-A
PCE1QGIVKSLFCLKRDPQGWV ILSKG-—~-HNIKLLGHGEAVYQTVVEFPN-WKEKVLEREGFDIAFKEYYD I --KAKEISA-RQPCEI INV--DSY-S
PCKIQEIVKDLFCLRRDPQGW R ILSKG-+-HSIKLLGHGEPAYQTLVEFQN-WKDKVLEKEGFD IAFKEYYQM--KAKEISG-REPCEVLNV--DTY-S
CEIQDIVKSLFCLKRDPQGW B I LSKG—-—-QNIKLLGHGEPAYQTLAEFQN-WKDRVLEKEGFD IAFKEYYEM--KAKELSG-RQPCEVVNV--DTY-S

(;rOlJp 1=4 CE1QDIVKSLFCLKRDPQGW ILSKG-~-QNIKLLGHGEPAYQTLAEFQN-WKDRVLEKEGFD I AFKEYYEM--KAKELSG-REPCEVVNV--DTY-S

GmSEO-F1
MtSEO-F1
MtSEO-F2
GmSEO-F2
GmMSEOu
AtSEOa
SpSEOb
SpSEOC
GmSEOe
SpSEOa
GmSEOC
GmSEOd
AtSEOb
GmMSEOm
MtSEOe
GmSEOi
MdSEOa
MdSEOb
MtSEOa
MtSEOb
MtSEOc
GmSEOs
GmSEOg
GmSEOr
GmSEOI
GmSEO0
GmSEOQj
GmSEOp
MtSEO-F3
GmSEOa
GmSEOF

CgSEOa
GMSEO-F3
GMSEO-F4
LjSEO-F1
MtSEO-F4

Group 1
Cpeee -
GmSEO-F1
MESEO-F1
MESEO-F2
GmMSEO-F2
GmMSEOu
AtSEOa
SpSEOb
SpSEOC
GmSEOe
SpSEOa
GmSEOC
GmSEOd
AtSEOb
GmMSEOm
MtSEOe
GMSEOi
MdSEOa
MdSEOb
MtSEOa
MtSEOb
MtSEOc
GmSEOs
GmSEOg
GmSEOr
GmSEOI
GmSEOo
GmSEOQj
GmSEOp
MESEO-F3
GmSEOa
GmSEOF

CQIQTIVKSLLCLKRDPQGWAILSKG—-—-NNVKILGHGEPMLQTLTQFES-WKDKVLEKEGFDIALKEFYDG--KVESLSY-RQPCEYLNI--DSQ-S

PCE1QKVVKTLLCLKQDQQGWAILTKG---SNVRILGHGEPMRQTLAEFDT-WKDKVFQKEGFDVAFDEYYKT--KLDELYA-RQQCAFVKN=-=---~— N
IDCEIQDIVKSLLCLKQDPQGW ILTKG-—-YNVKLLGHGEPMYQTLADFD I -WKDRVLQKEGFDIAFKEYYDT~--KVKDTYV-KQPCEI INV--DNNIN

CEIQTAVKKLLCLKQDPLGWYLLSRG-—-RHVTVFGHGEPMYQTVADFDK-WKNNVVEKESFDEAFKEYYDT--KLSEISS-SASCAVN-===——--- S

CEIQEVVRTLLCLKQDPSGWWVLSRG-—-RNLKILGHAEPMYQTVLDFEK-WKNKVLEKETFDVAFKEYYDV--VKEKYA--SLPYDH-====——-~ T

CEIQEVVRTLLCLKQDPSGWMVLGRG-4-RNLKILGHAEPMYQTVLDFDK-WKSKVLEKETFDVAFKEYYDV--VKEKYA--SLPYDH--=—-——-- T
EKDLVLQEVVAMLGYGGEGDGWGLEVSKA==-SDMMVRAKGNLFSRGLAEFNE-WEVN I PT-KGFLTALNDHLLM--RLP-==-- PHHCTRFML--PET-A
ETDPILQEIVTILSYDGSDLGWAVFSRG---LAEMTRGKGDL IVQVMKGFDR-WRDEVSDVTTFVPALDRQLRD--LHS-—--- PHHCTRLIL--PST-T
ETDPILQEIVTILSYDGSDLGWAVFSRG---LAEMTRGKGDL IVQVMKGFDR-WRDEVSD I TTFVPALDRQLRD--LHS-——-- PHHCTRLIL--PST-T
ENDHIMHEVMRILTYDSGDPGWAV 1SQG---TGKMAQGKGDTFLKCLNEHEQ-WKDAAKD-KGLLPAMDDY IKE--LQT----- PHHCNRLIL--PGT-S
QEDKVMQEVLTMLSFDGSDQGWAL I SRG---SFEMARAKSQI I TKTLEDYT I -WEEDARS-KGFVPALIEYFLQ--LHT----- PQHCNRLIL--PGL-D
ENDD IMSQVMTVLSFDGSDRGWAIFCRG---ATEMARAKGDSAL I CLQDFDK-WKDR I EE-DGVVQAMNDY LNK-=NKP==—--— PHHCNRLIL--PGS-T
EKDE IMSEVMTVLSFDGSDRGWAIFCRG---ATEMARAKGDSALRCLQDFDK-WKGRIEE-DGVVHAINDYLNK--NKP-=--- PHHCNRLIL--PGS-T
DHDDVMQG IKKILSYDKLG-GWALLSKG---PEIVMIAHG-AIERTMSVYDRTWKTHVPT-KGYTKAMSDHHHDEVLRET ----GKPCGHFDFHITAR-S
DDDHVMQE IKKLLSYDKQG-GWIVLARG---SHIVVNGHATTGLQTLVEYDAVWKE-LADRDGFEPAFKNHYDK--VHS I ----VSPCCRFEF--SHS-M
DNDRVMQE IKKLLSYDKQG-GWIVLAKG---SQIVVNGHASTGLQSL IEYDLMWKEHA-ERDGFETAFKEHYGK-~-LHAV----DNPCCRFEF--SHS-M
SSDHVLAELSTLLDMDDREEGWAV IGCGGSSSTD ILRLQGMQVMEFLRKCSE-WRENITN-LGLHGALRNFLDPHFV-=----- EGSCNHSYFVSSRENE
~TDTVTKEVQKLLSYKNEG-GWAVLTKG---STVVVSGHGFT ILKVLDDFDT-WKNF IKE-KGFEFSFKAYYEK--VIQT----MRHCCRLDI--PSV-A
-ADQVGQEVQKLLSYKNES-GWAVLSKG---HSVVLTGHGVS ILRVVEDFDK-WKDHVKE-RGFEFCFKSYHER--VRTV~----SRPCCRLDI--PGS-T
~-TNSVTQQVEKLLSYKNES-GWAIVTKG---SIVIAVGHGTTVLKTFAEFGT-WKGDVST-KGFEYSFREYHNT--1ASS----VHICSHLEI--PNV-D
~TNTVTQQVEKLLSYKNET-GWAIVTKG---SIVTSVGHGTSVLKTVSEFDK-WKDVAIN-KGFEFAFREHHHK--VAST----VHICSHLEI--PNV-A
-TDVVTQEVQKMLSYKNET-GWALLSKG---PSVVLSGHGTT ILKTVAEFEK-WKDVV IK-KGFEFAFTEYHTN--VARV----THRCSHLEI--P1V-A
-ADAVTQEVQKMLSYKNET-GWSLLSKG---PSVVVSGHGTT ILKTVAEFEK-WKEVV IK-KGFAVTFKEYHQK--1VGT----THRCSHLEI--PNV-A
-VDAVTQEVQKMLSYKNET-GWAVLCKG---SSVVMSGHGTT I LKTLAEFEK-WKEDVVK-KGFEPSFKEHHER--IRRT----HHRCIHLEI--PNA-A
-VDAVTQEVQKMLSYKNET-GWAVLCKG---SSVVMSGHGTT I LKTVAEFEK-WKEFVVK-KGFEPSFKEHHER--IRRT----HHRCIHLEI--PNA-A
VQDSTTREIQKLMFLKQDPLGWAILTKG=--SHVKLLGHGDAMLRTVTDFES-WKGTMHNEVSFDVAFKNYYDKCKVKSV----PPKCEHREF--ANY-P

IDFATSEE IKRLLFLKQDPKGWT I LSKG---HNVKLLGHGEAMCRTVKDFGM-WHGKLHEEVSFDVAFREYYEE--IMKDNKDCSKKCLNVIS--AGY-A
VQDFATREIKRLLFLKQDPKGWV ILSKG-~--YNVKLLGQGEAMCRSVRDFG I -WHGKLHEEVSFDVAFKEYYES IKVKDC~---PKKCEHSE I --SNY-P
VQDFATREIKRLLFLKQDPKGWV ILSKG-~--YNVKLLGQGEAMCRSVRDFG I -WYGKLHEEVSFDVAFKEYYES IKVKDC~---PKKCEHSE I --SNY-P
HKDPT IDEIKSLLCLKQDQPGWVLLSKG---PNVKLLGRGDQMYATAVDFE I -WKEKVLEKAGFDVAFKEYYER--KRREY---PVACANMQL--ANY-P
QKDPTIEEIKSLLCLKQQQPGWVLLSKG---SNVKLLGGGDPMLATAADFE I -WKEKVLEKAGFDVAFKEYYEQ--KRRNY ---PQECSHMQL--ANY-P
HKDPTIEEIKSLLCLKQQQPGWVLLSKG---SNVKLLGSGDPMLATAADFE I -WKEKVLEKAGFDVAFKEYYEQ--KRRNY---PQECSNMQL--ANY-P

Motif 1
(Ruping et al. 2010)

NVLAT I TCPNASCGRVMEVTSVNYKCCHRD
DVLATITCPNASCGRVMEVTSVNYKCCHGG
SVIATIACPNPTCGRVMEVSSVNYKCCHRD
NVIATITCPNPMCGRVMEVTSVNYKCCHSD
NVIGTISCPNPMCGRVMEVSS IHYKCCHRD
VIATIACPNPMCGRVMEVSSAHYKCCHRD
VIATIACPNPMCGRVMEVSSVHYKCCHRD
_VIATITCPNPTCGRVMEVTSVNYRCCHRD
DVLVTITCPNPTCGRVMEVTSVNYKCCHRD
NVIATISCPNPTCGRVMEVSSVNYKCCHRDDAA---APQNGKI
DVLATITCPNPFCGRVMEVTSVNYKCCHRD
SVLATITCPNPLCGRVMEVTSINYRCCHG
VLATITCPNPLCGRVMEVTSINYRCCHG
GHIPNEVECTE--CRRTMEK-YYLYQCCLE
GHIPERVVCAE--CSRPMEK-FIMYRCCIE
GHVPERVVCAE--CSRPMEK-FIMYRCCTD
GGIPDKVSCAE--CGQTMEK-FYMYRCCNE
GDIPEMIVCAE--CGRAMER-FFMYRCCTD
GGIPQKVVCAE--CGRQMEK-YFMYRCCVE
GGIPQKVVCAE--CGRQMEK-YFMYRCCVE
GRIPEKMNCFE--CQRPMEK-YMSFSCCHDEKLH---EDENYNF
GRIPERLTCPE--CRRNMHV-LTTFQCCHDE
GRIPDRLTCPE--CRRNMHV-LTTFQCCHDD
RPSQGTVMCQV--CKRPMKN-FVVYQP === === == = e e e e
GKVPETMKCPE--CPRTMET-FVSYKCCHTD
GKVPDTMKCPD--CHRSMET-FISYKCCHID
GKIPDFIKCPD--CHRTMEV-Y ISYKCCHNG
GKIPDFIECPD--CHRTMEV-FISYKCCHNG
GKLPETIKCPD--CPSTMEI-FISYKCCHNK
GKLPETIKCSD--CPRVMEI-FISYKCCHNE
GKLPETIRCPE--CGRIMEI-FISYKCNHRD
GKLPETIRCPE--CGRIMEI-FISYKCNHSD
TDILAHIPCPNK-CGHEMEVSSVKYMCCHGR
MDILERIVCPKKDCRRPMEVASVSYKCCHDR
TDILAHIPCPNMDCGRSMEVTSVNYRCCHGL
TDILAHIPCPNMECGRSMEVTSVNYRCCHGL
SDILDP I'YCPDSNCGRSMEIASVSYKCCHGH=-===-~ THENAEVAPAESGGFVQIEKRS
ADILHPINCPDAACGRSME IASVSYKCCHGQTAHHKAEVPESGDVMIEKKLYAS———--
ADILHP INCPDAACGRSME IASVSYKCCHGQAAHHKAEVPESGDVMIEKKLYAS——---

10



Fig. S3. Incorporation of venus-tagged SEO-proteins into artificial forisomes following expression
in N. benthamiana epidermal cells. (A) The venus-CgSEOa construct expressed alone does not
assemble into a macromolecular protein body, but is distributed in the cytosol. (B, C) The co-
expression of CgSEOa with MtSEO-F1 (B) or DpSEO-F1 (C) generates fluorescent artificial
forisomes, due to incorporation of venus-CgSEQOa. (D) Overlay of fluorescent and bright-field
images of the expression of MtSEO-F3-venus, showing that MtSEO-F3-venus does not assemble
into a macromolecular protein body, but fluorescent agglomerates can be detected. (E, F) Overlay
of fluorescent and bright-field images of the co-expression of MtSEO-F1 + MtSEO-F3-venus (E) or
MtSEO-F4 + MtSEO-F3-venus (F) shows that MtSEO-F3 is not incorporated into a protein body.
Scale bars: (A) 50 um, (B-F) 10 pm.
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Table S1. Geometrical parameters of native and artificial forisomes. Standard deviations are indicated.

D. panamensis L. japonicus M. truncatula P. sativum V. faba
Length (n=15) 13.7+£ 1.7 um 172+ 1.7 um 13.7£2.6 um 215+ 3.7 um 36.3+4.5um
Width (n=15) 1.7£0.3 um 21+23um 2.1+03um 2.5+0.5 um 3.4£05um
DpSEO-F1 LjSEO-F1 MtSEO-F1 PsSEO-F1 VfSEO-F1
Length (n=15) 23.7+£3.9 um 457 £ 6.9 um 37.4+£9.9 um 50.1+82um | 42.2+10.4 um
Width (n=15) 2.8+0.7 um 2.8+0.4 um 2.0£0.7 um 1.2+£0.3um 1.6£0.5um
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