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Fig. S1. Mapping populations were phenotyped for the day of heading (A) and genotyped, exploring the unique mutation of BW289 (eam8.k) (B and C). (A)

Barley spike at the day of heading. Fifty percent of the spike should have emerged above the flag leaf. The day of heading was used in phenotyping to

approximate the day of flowering. (B) Positioning of primers complementary to the barley Mat-a/Eam8/EIf3 gene of wild type (Upper) and BW289 (eam8.k)

(Lower). The primers were used for screening of the mapping population. Primers F1 (GTCTGATTGGATTGGAAAACCTAG) and R1 (TGGGAAATTTTGCAGTTGG)

allowed specific amplification of the wild-type allele, because F1 and R1 recognize a region that is deleted in eam8.k. Similarly, primers F2 (ACAAGCTG-

-0 CATGGCGATAC) and R2 (TTTCGGTCGATCCAGATG) exploit an inversion in eam8.k, which make them specific to this allele. The binding site of primers F-EIf3

. and R-EIf3 used for expression analysis of E/f3 are indicated. (C) DNA fragments separated by agarose gel electrophoresis, illustrating the principle of gen-

= 4 otyping. Primer pairs specific for the eam8.k mutation (M) or the wild-type (WT) allele amplified a 300- or 580-bp DNA fragment, respectively. Both fragments
were obtained simultaneously in heterozygous plants (H).
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ACGCGTTCGG GTTGTTTTCT TGTTGAGAAT TTAATAAATT TGGAGTTGGA
GGACATGAGA ACGGGCCATA ACTGTCCGTG CCTAAACAAA AAAACACATA
101 CATGACAAGT GAATAGTACA TGAAATCATT CGCTGAACTA TACACCTTTC
151 TCATTTGTGG AATTTTGCAA GAAGCTAGTT GCATGGAGCA ACTTTTGAAC
201 ACATGCTCTT ATCCTTAGCA GAGCTTTACG CACCGTATAG GATGTATGCA
251 CATGTTTACC CCTACAAACG GGTCGAATAA ATCCGGCATG CAAATGACTA
301 TATCGATGCG GATTCGATAA CTTTTGTGGC ACGCTTGGTG TTTGCGTCCG
351 TCGAAGATAT GACCATATCG GATAAAAAGT CTGTTCTAAA AATAAGGTGC
401 TTTTGCCAGT TACCCTTGAA GCTTTTTTTG TTGCTGTTGT TTGTTTGTTT
451 ACATTTTCGT TTAGGGATTG AATCATGGGT GTACTTTAGT TGATGAAGGA
501 GGAGGGAGGG AGTGGTGTTG TTGTGTGTGG AATTGTGGAT GAGGATCCCA
551 TGTCATCCCA ACCCAAACAC ACACACACAC ACACATCCTG TTGGAGTGTT
601 GGTGGTGGGC GTGGCCCTCT CCTCCACCAG AGACACAGAC CCTTTCTTCT
651 TCTTCTTCTT CTTCTTCTTC TTCCTCCTCC TCCTCCGCTT TTCCCCTCCT
701 CCGTCGTCCC CGAGCCGCAG CCGGCAGATA TTTCTCCCCG ACCGATCCGA
751 ATCCCGCTCG CTGCTCCCGT GCTCCGCGGA GACCCGATTC CCCCCCGCAA
801 AATCCGCCCT TTTCCCATCT TCTTCCTCTT TTTGATTCGG AGATCTCCGC
851 CTCTTTCTTT CTTTCTTTCT TCCTTCCTTC CCCGGCCGAG TGAGTGAGTG
901 AGTGAGCATG GCCGCCTAGC TCACCAGGGC AGCGATGAGG AGGGCCGGCG
M R R A G G
951 GCGGCGGCGG CGGCGGCGGC AGCGGGGAGG ACAAGGTCAT GGGCCCGCTC
G G G G G G S G E D K VvV M G P L
1001 TTCCCCAGGC TGCACGTCAA CGACACCACC CTCAAGGGCG GCGGCCCGCG
F P R L H V N D T T L K G G G P R
1051 CGCGCCGCCC CGCAACAAGA TGGCCCTCTA CGAGCAGTTC AGCGTCCCCT
A P P R N K M A L Y E Q F s vV P s
1101 CCCAGCGCTT CGCCGCCAAC ACCGCCCCAG CCGCCCACCG ACCCGCCGCC
Q R F A A N T A P A A H R P A A
1151 AGCTTCGCCG CCGTCTCCTC CGCCTCCGCC GGACAGGTAT TCCTTCCTTC
S F A A vV s s A S A G Q
1201 CTCACACCCC CTGCATATCA CCATCTCCTC CCACATCTTT CTTTCTTTCT
1251 TTCTTTCTTT TTGCTTGTAT ATATAGGAGT ACTCTATTAG CCGGACCTGT
1301 TGTCTGATTG GATTGGAAAA CCTAGAGTAG ATTACAGGCA TGCTGCTGGG
1351 CTTAGCAACA GTGTCAGCCT TAGACTAGCC TCTGTTAGTC TTAGCAGTGT
1401 GGATGAGTTT TTAGTTGAGA CACGACTGGG CAATTTCTTC ATTTCTAATT
1451 GTATATATAC GACTGCTTAC TCACTTGTAC CTTCTTCTTG TAGATTGGTG
I G G
1501 GGATCGACAG ACCTCTCTTT CCATCATTTT GCGTGCCTTC AAACGAACCC
I D R P L F P S F C vV P S N E P
1551 GTGCCTTTGC CACAACACAT CAATACCAAC TCAAGTGGGC ATGCTACCTC
v P L P Q H I N T N S § G H A T S
1601 TGGGAGGCTT TCCACACAGC TTAAGAGCAA GGATGCCTAT GCTGCCGGAT
G R L S T Q L K S K D A Y A A G S
1651 CGACTGCTGA GTGTACTAGT TCACACGGCA GAGACAACAA CGCCAAGAAT
T A E cC T s S H G R D N N A K N
1701 TCTTCTGGGA ACAAGTTGAC TAACGATGAT GATTTTACGG TTCCTTCCGT
S S G N K L T N D D D F T V P s V
1751 CTTCTGCTCT GGAGTGCGTC CTCGTTCTAA CCATGAGGAA GCGAGGATCC
F C s G V R P R S N H E E A R I Q
1801 AAGAGAATTC CACACACTTA CCAGCTACAA GTCCATATAA GAGTGGGCCT
E N s T H L P A T S P Y K S G P
1851 ACGGTGTCCA AACCAACTGC AAAATTTCCC AACACCGACA AGAGGTACCT
T V S K P T A K F P N T D K R Y L
1901 GGAAGGAAGG AACCCGTCGG ACACGAGATC AAGGGACTCT CCAAATATTA
E G R N P S D T R S R D S P N I I
1951 TTAGGGACAA AGCACCAGCA AACACAACGA CAAACTTTTT GGAAGCTGAA
R D K A P A N T T T N F L E A E
2001 GAGAGGACTT CATCGTTTCA ATTTTCTGCA GACAAGACAA TGGGTAAAAG
E R T S S F Q F s A D K T M G K R
2051 AGACGACAAA GGGTCTTCGT ATAGGGACAA GCCGAGCAGT ATAAATGTTT
D D K G s s Y R D K P S S I N V S
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Fig. S2. (Continued)
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2101 CTGATAAGCA ACAATCCCGA AACGAGGGGC ACCAGGCTAG AACAAGGAAT
D K Q Q S R NEGTH Q AR T R N
2151 GAGAATGCTG CCGAGTCTCA GAATGCTCCA AAGGCTGGAA ATGGGCCATA
E N A A E S Q NAP KA GUN G P Y
2201 CTCTACTGAC ATTGCATGCA ATGGCGCTTC TAATCTGTCA GAGAAAGGCC
s T D I ACN GAS NULS E K G L
2251 TAAGAGAGAC TGGTGAGAAG AGAAAAAGAT CAACCGGACA TCACGATGTG
R ET GE K R KU RS T G H H D V
2301 CAGAGGGATG ATTCCTCGGA TTCCTCTGTG GAATCTCTGC CAGAACTGGA
Q R DD S S D S SV ES L P E L E
2351 GATCTCTCCA GATGATGTTG TCGGTGCTAT TGGTCCAAAG CATTTCTGGA
I s P DDUVUV GATI G P K HF W K
2401 AAGCAAGAAG AGCTATCGTC AAGTAAGTAT TCATCACTTA GGTCTTGTCC
A RR A I V N
2451 TTTCTGTCTT CGTATTTGTG GAAGGTCTGT GTGCACATAA GCATGGTGCT
2501 CAGCAAATGA GCCAGGCAGT CGAGCGGATT AAATCTTCCC ATTTCTACAT
2551 GCTGTGTCAC CTCAAATCAC CCTACTGTAC ACATGCABAC ACAAACGCAC
2601 GTGCATTTTA TGAACATCTC TTTTCCTTTT TGACAGACTG ATGTTTARAG
2651 ACAGTATTCC CTGCGTTCCA ABATATAAGG CGTATTAGTT TTTTCAAAAG
2701 GAAAACATGT GCGTTTTTGA CCAAGTTTTT AGAAAAAAAA AAGTATCAAT
2751 ATATATAATA CCAAGTTTGT ATCATTAGAT CCATCATGAG AAGTATTTTC
2801 ATATTTTATT TTATTTTACT AGGGGTCTAC ATACGGAGCA AAATGAATGA
2851 ATCTACACTC TAAAATATGT CTATATACAT CGTATGTAGT CCACTAGTGG
2901 AATCTCTAGA AAGACTTATA TTTAGGAACG GAGGGAGTAG AGCAAAATGA
2951 ATGAATCTAC ACTCTAAAAT ATGTCTATAT ACATCGTATG TAGTGCACTA
3001 GTGGAATCTC TAGAAAGACT TATATTTAGG AACGGAGGGA GTAGATGTTT
3051 GATAATTTTA TTCTATAATC TTGGTCAAAC ATACATGAGT TAGACTTGCA
3101 TGAAAACTGA TGCACCTTAT ATTCTAGGAG GGAGTATCTT TCTTAATCAC
3151 TATAACTTCC TTTCTCGTTT TCTAATCGCT TTTCTTTGAA CTCTATACAG
3201 TCAGCAGCGG GTTTTTGCTG TCCAAGTGTT TGAGCTGCAT CGACTGATCA
Q Q R V F AV Q V F E L H R L I K
3251 AAGTGAGTCC GCGCCACCAA ATATATAGTA GCCTGTAATT CTTACCCCCT
3301 CCCCCCAGTG GGTGGTTAGC TTATTGATAT ACTTTGTGTT GGGACGCTGA
3351 TATAACCATG TTATGTGTGG GCTTGCAAGC AGGTGCAGAA ATTGATTGCA
V Q K L I A
3401 GCATCCCCAC ACCTACTTAT TGAAGGAGAT CCATGCCTTG GCAGTGCCCT
A s P H L LI EGTD P CULG S A L
3451 GGTGACAAGC AAGAAGAAGA CAGCTGCAGC CAATGTGGAA AAGCAGCTTC
V T S K K K T A A A NV E K Q L L
3501 TATCAGCTAA AAGCAAAGAT GACGATGATG CACAGCTTAC CCTGCAGCAG
S A K S KD DDDA Q L T L Q Q
3551 GTGGAGTACT CGAAAGATAA CACCGAAGGA AACCAGGCTT CACCATCTCA
V EY S KDN TEG NOQA AS P S Q
3601 AGACAATGAT CTAGTCGAAG TCCGGCATGA GAACCAAGCT GCATCAAACG
D ND LV EV RHE NOQT A A SN G
3651 GTGCGGTTAG CAGTAACCCT CCTGCTATGC CTGCTCCTAC CGACAACAAG
A VS S NP PAMTP APT DN K
3701 CAGAACAACT GGTGTGCTCC TCCGCCTCAG AATCAGTGGC TCGTTCCCGT
Q N NW CA P PP Q NOQTWTL V P V
3751 TATGTCTCCG TCGGAAGGGC TCGTCTACAA ACCATACACA GGGCCGTGCC
M S P S E G L V ¥ K P Y T G P C P
3801 CCCCTGCAGG AAGCTTCTTG GCCCCGTTTT ATGCAAGCTG TGCTCCCCTG
P A G S F L A P F Y A SC A P L
3851 AGCCTGCCAT CTACAGCTGG GGAATTCATG AATTCTCCAT ACGGCATCCC
S L PsS T AG EFM NS P Y G I P
3901 TATGCCTCAC CAGCCGCAGC ACATGGGCGT CGGCGGCCCT CCAGCCATGC
M P H Q P Q H M GV G G P P A M P
3951 CTCCGATGTA CTTCCCGCCT TTCAGCGTGC CGGTGATGAA CCCGGTGGTC
P MY F PP F SV P VMN PV V
4001 TCGTCCTCCG CAGTGGAGCA GGTGAGCCGC GTAGCCGCAG CGCGACCCAA
s s s aA VEG Q VSR V AARBA RPN
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Fig. S2. (Continued)
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4051 CACTCACGAG CACCACTCGA GGAGCTCGTG CAACATGAGG AACGAGGCCG
T H E H H S R S S C N MR N E A V
4101 TGTCGGTCGG CGGCGTCTGG AGGTTCCACT CGTCCCGCGG CAGCGAGCTG
S VG GVW RFHS S RG S E L
4151 CAAGGGAGCA GCGCCGCCAG CGGCCCTTTT GACAGGCAGC AGGGCCAGGG
G S S AAS GPF DR QGO Q G Q G
4201 CGAGGCGAGG GGCCATGCAG CGGCCGCGCC TGCGGCGCCC CTGCCTACGT
E AR G HAA A AP A AP L P T S
4251 CGTCGTCGGC CGGGAACGGG AACGGGAACG CGGCCCAGCA GCCCCAGGTC
S S A G NG NGNA A Q Q P Q V
4301 TCCTCGGGCA GTCAGGAGAA CCCGGTGGCG GCGGCAGCGG CGGCCCGTGT
S S G S Q EN PV A A AAA A R V
4351 GATCCGGGTG GTACCGCACA CGGCACGCAC CGCGTCGGAG TCGGCGGCGC
I RV V P HT ART A SE S A A R
GCATCTTTCG GTCGATCCAG ATGGAGAGGC AGCAGAACGG CCCGTGACCG
I F R S I Q M ER G Q QN G P -
4451 AGCGACCATC GGCATGCGGT GGTTGGCCGG CAGAARAGAAA GAAAGGAAGC
4501 TTAGCCAATT AGCGCTTCAG AGTATGCTGT TATTTTTGAG CAGGCAGGCA
4551 GCAAGCAATA GCATTCCTAT ATATAATTTG TCTCTTGGCG TCGGTARRAG
4601 TGGATTTTTG GCGACTGTAA ATATGCAAAG CAAAGCAGGA CTTGTATGAA
4651 TGCCAGAATG CTGGTTGGGC AAAGCAAAGC AGGACTTGTA TCTATCTATC
4701 TTATTTATCT ATGCCAGAAT GAGAATTGTA ACTGTTACTG TTAGGTGTAT
4751 GTCTCGGGCA AAAAGAAGTG AAACCTGGGA TTGATAGCTC TAATGTATTA
4801 CTTATTATCT ATGTGCAGCC ATGTTTCCTG CTGATATATA AATGGCATGT
4851 TATCTTTTTT TGCCCATTGT GTACTGTATC ATTTATTTTT GTACCTGAAC
4901 CTGCTAGATG ATTATTGAGC AGGCAGGAAG TGAGTCACAG TTTTAGATTT
4951 GTGTTTGAAC TTGGATTTTC AAATGCTGAA AGTAGCATAT TGTATTCGAG
5001 AATTTCTTAC AACTTCCAAA CGTAGTTACC ACATTTTGAC TTGTATGAGA
5051 AGTCAGATGT TGACTACACC AATTG
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Fig. S2. A 5,075-bp Mlul-Munl DNA fragment, containing the barley E/f3 gene that was shown to be identical to the barley Mat-a gene. The sequence is that
of the barley cultivar Bonus.

Zakhrabekova et al. www.pnas.org/cgi/content/short/1113009109 40f9


www.pnas.org/cgi/content/short/1113009109

1N

Barley —----MRRAGGGGGGGGSGEDKVMGPLFPRLHVNDTTLKGGGPRAPPRNKMALYEQFSVPS 56
Arabidopsis ----MKRGK-------— DEEKILEPMFPRLHVNDA--DKGGPRAPPRNKMALYEQLSIPS 46
Wheat ----MRRAGGKDGG----EDKVMGPLFPRLHVNDTTLKGGGPRAPPRNKMALYEQFSVPS 52

Castor oil plant B MQEKMKRGK--

—--DDEKMMGPMFPRLHVNDT--DKGGPRAPPRNKMALYEQLSIPS 50

L T

Poplar B —-DYDKIMGPMFPRLHVNDT--DKGGPRAPPRNKMALYEQLSIPS 46
Grape vine B —-DEEKIMGPMFPRLHVNDT--EKGGPRAPPRNKMALYEQLSVPS 46
Ice plant 46
Castor oil plant A 47
Poplar A 46
Grape vine A 45
Lemna -EEEKISSPLFPRLHVNDA--DKGGPRAPPRNKMALYEQFSIPS 46
Sorghum B —---MRRGGAKDDAA---PDKVMGPLFPRLHVNDT-LKGG-PRAPPRNKMALYEQFSVPS 51
Sorghum A -—-—-MTRGGGGGGDGK-—————~ GPLFPRLHVSDA-GKGGGPRAPPRNKMALYEQLTVPS 48
" Maize ----MTRGGGGQGGKEE-PGKVMGPLFPRLHVSDA-GKGGGPRAPPRNKMALYEQFTVPS 54
Rice A --MATRGGGGGGGGKEA-KGKVMGPLFPRLHVNDA-AKGGGPRAPPRNKMALYEQFTVPS 56
' ‘ Rice B —---MRGGGGGGKEVEE-RGKVMGPLFPRLHVNDA-AKGGGPRAPPRNKMALYEQFTVPS 54
KokkkkkK ki K KkkKkEKKRAKKRRK: Lk
T
Barley QRFAANTA----PAAHRPAAS-----FAAVSSASAGQ-- —-IGGIDRPLFPSFCVP 99
Arabidopsis QRFGDHG--TMNSRSNNTSTL 88
Wheat QRFAANAANTAPAAAHRPAAS 99
Castor oil plant B QRFNN--HGALLHNPSKATNL 92
Poplar B QRFN---PDVLPRNSSNTSDL 87
Grape vine B 87
Ice plant 87
Castor oil plant A 99
Poplar A QRFSSGSGSMLPVLPNNGSSL—-— 90
Grape vine A -KVPSRSTVILPLLPNNSGSL 88
Lemna QRFTSSSSPSMPFPSHRGSNS 90
Sorghum B HRYSAAARAAPPPPSAPAPSPAPPWRAQRPVPATSASQ--— --VGGSDRPLFPSFCVP 103
Sorghum A NRFSSPAPAP----ARAAGAK--—--— ASLVPSTSAAQ---— —--VYGYDRTLFQPENVP 91
Maize NRFSSPAAS-----ARAAG-—-—-—--— ASLVPSTAAAQ--—————— VYGYDRTLFQPFDVP 94
Rice A HRFSGGGGG-----GGVGGSP----— AHSTSAASQSQSQS----QVYGRDSSLFQPFNVP 102
Rice B HRFSGGGGAL----ASARGSL----- ARSTSAASQSQ-—-—————— VYGCDMPLFEPFNVP 97
Barley SNEPVPLPQHINTNSSG-—--—-— HATSGRLSTQLKSKDAYAAGSTAECTSSHGRDNN--- 150
Arabidopsis -SAANQATEKFVSQMSFMENV-RSSAQHDQRKMV-——=—————————————————————— 120
Wheat SNEPVRLPEHIKTNSSGRDG---QAISGRLSTQLKSKDAYAAGSTAECSSSQRRDNNNNS 156
Castor oil plant B PSTHSHLDEKLHSRQPDGGNSNAASAQIEQRKKK—--—--— - 126
Poplar B SPTPTDVAEKYHSRQPDGRNLNTPVAPLMORKKV— - - 121
Grape vine B PSTPTHLPEKLHARHSDAVILNTPLAQFEQRKKQ- 121
Ice plant PSGPS--YDELPVRQPEAVSLSSGPTQVENTKKP - -= 119
Castor oil plant A -PAPSHS-EKSFSYSSDGIKRSNKMENQEWKSMNCTNGQSLKTTQSL-LSNASNSFQLHN 156
Poplar A -PTPLHLTEKLFYYSSGGVKSSALMTSQEEKIVEVTNDQNLNTSRPLSFSATCNSFQSHK 149
Grape vine A —-PTSAHSDENHHFHSSSGVNMSFELTNLEQKSG--TFYHIPNVTGQLPLQANCSYSQPHS 145
Lemna -SQIPHSLTTEKSQASTTESMPRVTSTVRQSPAE-—-—-—— - - 123
Sorghum B STEPVRSSDQMNANSNGRAANGTRAESGRQSTHLKSKDTNAAGPTAECSSRQRENGN 160
Sorghum A SNEPARSSEKFKGNCINGQSNSTRRESLRMSSQTKSKDVCASKSIAGCTSQHRGGNT--- 148
Maize SNEPPRSSEKFKGNTINGQSNSTRREPLRMSSQTKNKDVCASKSIAKCTSQHRVGNT--- 151
Rice A SNRPGHSTEKINSDKINKKISGSRKELGMLSSQTKGMDIYASRSTAE-APQRRAENT--- 158
Rice B SNGPGQSVEKMNSNSVNRQINGSRKDSGMLSTQPKGIDKYGSGSRAECAPQORVEKG--- 154
Barley —---AKNSSGNKLTNDDDFTVPSVFCSGVRPRSNHEEARIQENSTHLPATSPYKSGPTVSK 207
Arabidopsis =0 é6==—————————= REEEDFAVPVYINSRRSQSHGRTKSGIEKEKHTPM-———————————— 155
Wheat —--MKNSSGKKLTNDDDFTVPSVFCSGARPRSNHEEVRIQENATPFPATSPYKSGPTVSK 213
Castor oil plant B -—-—-—-==---—- GDEDDFRVPVFLHSGMGQSLGKTQSGIDMENSTSFGQONYLGHSTRLRD 174
Poplar B —-GEEDDFTVPVFVHSGKGQ - -= 139
Grape vine B ~-GDEDDFRVPIFVHSGTEFHG-RNQNSIDREILTPSSSTCLGHSINLQN 168
Ice plant = —-—————————- IEEDDFMVPVFSQPGIGQCNSKTQNSIDGERQTHPSSN-—-—-——-———-—— 157
Castor oil plant A FSHLKNFSWKKIGYENDFRVSGSAQSGAVPHSNSSQHNKDRENQPCWNLS---FSMHFQN 213
Poplar A VSDIKNFSWKKLGDENDSRFHSSAQSGSNLSCNNSQYSKDQENQHCLNLS---FSVQFQON 206
Grape vine A LSKLKNHRG----— EDDSEVPTFCQSGIIPDYYNAPQNMNKERATCLDLN---SSVQLES 197
Lemna 000 @=—-m————————= KSDEDFRVPVYVQSSNRDGH - - 143
Sorghum B -—-—-KNSSGKKLANDDDFTVPSVLYSGVPPHSS——---— QEKLTLFPTTSPCKSVP---- 206
Sorghum A ---IKSS-GKKVVNDDEFMVPSICSPRIYRYSTQEHA---DKSKPQSTTNPHKSP-SMSK 200
Maize —--IMSS-GKKVVSDDEFMVPSICYPRFYRQSTQDHA---DKSKPQSTTNPHKSP-AMSK 203
Rice A ---IKSSSGKRLADDDEFMVPSVFNSRFPQYSTQENAGVQDQSTPLVAANPHKSPSTVSK 215

Rice B —---IKSSSGRKLADDDEFIVPSVFSARFPQYSTKERAGVQEESTPLVALSPHKSPPAVSK 211

Fig. $3. (Continued)
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(Continued)
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—-VAPSSHHSIRFQEVNQTGSKQNVCLATCSKPEVRDQVKANARSGGFV:
PTAKFPNTDKRYLEGRNASDTRSRDSPSIIRDKAPANTTTNFLETEERTSSF-
AGDKDQKNNISRGPNLRQDARNQSKENLEACVSSRGHSVRSFTSSPSKELM-—

ACEKELKQTSSNGLSVRQDKRSQGDVNRKDYVSSREYSEKSASNLSTKEKID--
****** HPVPFLCSSEKQANKMSGDITSRRVVINRDQRNLRAYNASTRSSDI-——-——--—
VSEKQKKGPGIIDLKATESTRNQTEEQRKMSEACKDLRERYSPVPSFHDKTSADPSCSPS
TSETQKKKTGTINVKEIDHMRIQIEDNGKVFEACQNSMEKFATVTSIKDKPSVS---SSS
ACGKHQRN------ LNVSHSRESIS--ATASSGLLTRDEIFEPS---—--—-—-—-—-——-—-—-—
——————— VADCKTRSFKKSDRIHEDLSSTVTLQDASSG--QDHDDDNLRSSG--
—--AKYSSNGKRHLEGIDVSDVKSKGR-SGIKDTEPVQVRID-LEDEETTPSF--
SSAKCYSTVNKHLDRMNEADMRLMNS - PKVKEKEAVQVPKG-VEVKEKDS - —-—
SSVECYSTVNKHLDKINEADRRLMNS-PKVKEKEAVQGSKA-VEVKEKSS----
SSTKCYNTVSKKLERIHVSDVKSRTP-LKDKEMEAAQTSKN-VEVEKSSS—---—
SPTKCYNTVSKNLERINVSDVKSRGS-QKDKETGPAQTLKN-VEVEHFSS—---—

——————————— QFSADKTMGKRDDKGSSYR--DKPSSINVSDKQQSRNEGHQARTRNENA
——ISLDVSVTEEIDLEKSASSHDRVNDYNASLRQE-—-—-—-——--— SRNRLYRDGG
QFSAEKTMGKRDDKGSSYSRVKETSSINVSDKQHSRNEGHQARTRNENA
—IVRPE-DASPSQQNLDDPVASSSSLCENDVCLQQE--ASAALLQONDSGHDEGV
—DIPEEGNASQNQQYRNNLVSNFTRLHENDTCLQQE--TSAR-LQSNHSEHGDHV
-ESMKQVNKPSSEDFRDQSSANFSSLHDTDGCLLQG--NRAG-AQLGEPDHVDCV
-LTREKDCGRRKDTSQYQEKRMLSNLEKTDACLYQD--HEDRLLAVGTRFGETDS
GKVKRPESLKRAHPSSYQDHRSSSVDFLRSLKGSKGQLDQEFVTVQDKAVHKEKSWEEYA
GKISSTKSLKRTYSSSNQEYRKNSVNVLKCLPGTNEQLNQELVTMPDKTVIGDNILVEYR
——KRARTSLTKENKRNVVVDTNRLEDIHDSLHQGSMTLPENTDLPNP---SKA
- DAEKSGS - -
—QILKDKT-GRPDPKVSPFM--DRLKKYNVADKQYSEAESYQMRTRNEDA

—~FHASKDMFESRHAKVYPKM--DKTGIINDSDEPHGGNSGHQATSRNGGS
~FEASKDMFGSKHAKVCP-----— KTGTINDLDEPHLENSEHQATSRNGSS

AESQNAPKAGNGPYST---DIACNGA-SNLSEKGLRETGEKRKRSTGHHDVQR--—----
KTRLKDTDNGAESHLATENHSQEGHGSPEDIDNDREYSKSRACASLQQINEEAS--
AESQNAAKAGNGPYST---DVACNGA-SNLSEKGLRETGEKRKRSTGHHDVQR-—-—
PELTRELEKGNGPQPMSDSHSTEDLNSPNEPEIDSEHHGDRSYMSVQFGNGDKS-—
PESRRQKEKINIFQPGNDSHLRKDCSSPNEPEIDSECFGDKTCG
S-VETARDAWNASRVRSSSYSGDGLGSPSEPDNDGACRGDKTCGTLQKGNVDTN--
EPPLESTHKVMSLRLMHNPLKGCGYNDVDAVNIEMPRLEEHLLER---ENIDRA--
IGNDKENAAKVTSKLCYRLPLRDDNRSCNVIENSRKNHEDKQNGSLQVGDVERH-—
VVTGKENPSKVRSELYSRALLODDNRNRCGLEKRSKYREDKQSGSLKAGDLERN-—
VGGGYVSTS—-----— PKPSLLDGHRRSGGLEHELE--EQKESESLQMGSIDRN--

- GSTEKIDSSGDDAADRMVR:
VKTQNPPKNGSVLLSKPYDDREQNGD-SDILKHGLRDTGEKRKRS--HHGVEQN-—
TEAKNPTATRNPSSCKPCTDVDSSNWNSNLLERSPREGGAKRKR--QHHSGEQN--
TEAKNPTAARNTSSCKPCTDVDS SNRKSNLLERSPREVGAKRKR--GHHNGEQN-—--—--—
MKFQNPPMRRNEISSNPSS--ENTDRHYNLPQGGIEETGTKRKRLLEQHDAEKSDDVSRL
VKFQNPPVRRNTISAKPSPGIENTNGHCNLPQGGLKEAGTKRKRLEAQDNAEK--——--—

——--DDSSDSSVESLPELEIS-PDDVVGAIGPKHFWKARRAIVNQQORVFAVQVFE
—DDVSDDSMVDSISSIDVS-PDDVVGILGQKRFWRARKAIANQQRVFAVQLFE
DDSSDSSVESLPDLEIS-PDDVVGAIGPKHFWKARRAIVNQQRVFAVQVFE
-DDVSEISMLDSVSALDVS-PDDVVGIIGQKHFWKARRAIVSQQRLFAVQVFE
~NDASETSMVDSVSVLDIS-PDDVVGIIGQKHFWKARRAIANQQRVFSVQLFE
—-DDLSETSMVDSMSGLDIT-PDDVVGIIGQKHFWKARRAIVNQQRVFAVQVFE
—-NDVSETSMVDSVSGVEVC-PDDVVGIIGRKHFWKARTAIVNQORVFAVQVFE
—-NDGSETSLVDSLSALEIS-PDDVVRIIGEKQFWKARRIIVNQQRAFTVQVSE
—-DDAAETSMVDSVTALEIT-PDDVVGVIGEKQFWKARTAIVNQQRVFAAQVFE
—-CHVSNANMVGSMLGFDIS-PDDVVGIIGHKHFWKTRNATIVNQQRVFAVQVFE
—-DDASERLLVDSREAADAYNPDNLVGLIGLKHFWKARRAIISQQRVLALQVFE
—-DDLSDSSVEFLAGMEIS-PDDVVGAIGPKHFWKARRAIVNQQRVFAVQVFE
—-DDLSDDSVECIPGWELS-PDEIAGAIGPKHFWKARRAIQNQQRVFAVQVFE
————————— DDLSDSSVECIPGGEIS-PDEIVAAIGPKHFWKARRAIQNQQRVFAVQVFE
LEQHDAENIDDVSDSSVECITGWEIS-PDKIVGAIGTKHFWKARRAIMNQQORVFAVQVFE
———————— IDDLSDSSVECITAWEIS-PDEIVGAIGAKHFWKARRAIINQQRVFAAQVFE
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Barley LHRLIKVQKLIAASPHLLIEGDPCLG------— SALVTSKKKTAAANVEKQLLSAKSKDD 458
Arabidopsis LHRLIKVQKLIAASPDLLLDEIS-FLG----KVSAKSYPVKKLLPSEFLVKPPLPHVVVK 405
Wheat LHRLIKVQKLIAASPHLLIEGDPCLG —-SALVTSKKKTAAANVEKQLLSAKSKDD 466
Castor oil plant B LHRLIKVQRLIAGSPHLLLEESTYLG KPSMKVSPAKKPPSENVVTPPVHVSKRK 435
Poplar B LHRLIKVQQLIAGSPHVLLEEEVHLA KPPMKGSPCKNLPSECAVTPPVHVAKHK 378
Grape vine B LHRLIKVQRLIAGSPHLMVDESAYLG------KPSLKSSPAKKLPLEYVVKPPPNMVMHK 429
Ice plant LHRLLKVQKHIAGSPHVLLEGAAFVG------KTTLKDSAAKKFSSEFGVKAFVHTIKQK 411
Castor oil plant A LHRLIKVQKLIAGSPALLLKDKFYLG------KAFLKASEAKKVPSNYAIEQPPPIVKPK 492
Poplar A LHRLIKVQKLIAGSPHLLLEDNLYVG-----— RASLKVSQINKVPSKCAMVD--—-— KPK 477
Grape vine A LHRLIKVQRLIAGSPEGQLDNNLYLAEPASSTKKLPSESPTKKLPSESVQQLPSQIADPK 437
Lemna LHRLMNIQKLLAESPQLLLEDASSFHG----SPAAPS----KSQPVDTSVKPIDPTVNAT 317
-' Sorghum B LHRLIKVQKLIAASPHLLIEGDPCLG---—-—-— KSLAASKKK-LAGDVEKQLQSAKN-ND 452
‘ Sorghum A LHKLIKVQKLIAASPHLLIEGDPVLG-— ~NALMGKRNKLPKGNLKVQTLSITN--K 443
Maize LHKLIKVQKLIAASPHLLIEGDPVLG-- —~NALTGKRNKLPKGNSKVQTLSITN--K 446
" Rice A LHKLVKVQKLIAASPHVLIESDPCLG-— ~NALLGSKNKLVEENLKAQPLLVAT--I 478
ﬂ Rice B LHKLVKVQKLIAASPHVLIEGDPCLG-- ~NALLASKKKMAEENLKAQPVLVAT--N 458
FRoKrookr X oxx : .
Barley DDAQLTLQQVEYSKDNTEGNQASPSQDNDLVEVRHENQAASNGAVSSNPPAMPAPTDNKQ 518
Arabidopsis QRGDSEKTDQHKMESSAENVVGRLSNQGHH-—-—--—— QQSNYMPFANNPPASPAPNGYCF 458
Wheat DDAQLTLQQAEYSKDNTEGNQASPSQGNDVVEVRHENQAASNGAVSSNPPAMPAPPDNKQ 526
Castor oil plant B YDPEKLNHNMEYSAENAVGK--FSSVKNGS-— ——-QPSNCGPYTGNPKPVPVAADSKM 486
Poplar B DNSENPNHKMECFAENAVGKTPFASVKNG--— ——QPPNFGPHAG-PTTVPMASDTKM 429
Grape vine B DDYERASHQLECSAENAVGKTHLPSVKNGN-— —--PPSNYGPYIGNPPPAPAPTDSKM 482
Ice plant DDSRKPTDKTEGTAENAVPK-AAPHSQNAV-— --QPAGYPPASS----PPVNTDPKM 459
Castor oil plant A DGSQKPHSSTEFAEENAVAKLSLSAVNNEVSKGLHT-NQSNYGSDSGGHLPAPVATNSGP 551
Poplar A DHSQKQHTSADFAGENVVGKLPLPSTNDETSKEPIS-QRSNY---SGSAPPAPVATTAKP 533
Grape vine A NGSQKQDSNNEGAVKDAVGNPPFASP-VDVDKIYAA-QQTNQRP-LENQPPVSMATDTQP 494
Lemna QPADRKEVLAPEEETRGGEVVP-----—-—-——-———-—————————— PALPAGPAMSDGKSG 354
Sorghum B EVQPTQQQQLEHSKENTEANQPSPSQD-DAAGVQHNNQAAINGAVSSNPPSMPTPSDNKQ 511
Sorghum A DDIQPTLEQPELSKQNTEGNPSHHSRDDGLDDNHHD-QAAANETFTSNPPAIPVAPDNKQ 502
Maize DDIQPTLEQPELSKQDTEGNLLAHSHDDGLGDNHHN-QAATNETFTSNPPAMHVAPDNKQ 505
Rice A DDVEPSLQQPEVSKENTEDSP-PSPHDTGLGSGQRD-QAATNGVSKSNRRATPVASDNKQ 536
Rice B DDVQPSLQEPELSKENSEENP-PSPRDTAPVSGHHD-QTAKIGASKSNLRATPVASDNRQ 516
Barley NNW--CAPPPONQWLVPVMSPSEGLVYKPYTGPCPPAGSFLAP-FYASCAPLSLPSTAGE 575
Arabidopsis PPQ-PPPSGNHQQWLIPVMSPSEGLIYKPHPGMA-—-—-~— HTGH-YGGYYGHYMPTPMVMP 511
Wheat NNW--CAPPPQONQWLVPVMSPSEGFVYKPYTGPCPPAGSILAP-FYASCAPLSLPSTAGE 583
Castor oil plant B APW-CFQHSLGHQWLVPVMSPSEGLVYKPYAAP-----GFMGS-VCGGCRPFGPSPVTGN 539
Poplar B APW-CFHPPPGLQWLVPVMSPSEGFVYKPYTAP-— 482
Grape vine B GPW-CYPQPPGHQWLVPVMSPSEGLVYKPYPGP-— 535
Ice plant NPW-SYPQPQVHQWLVPVMTPSEGLVYKPYPAPP— 513
Castor oil plant A SPW-CFPPP-SNQWLVPVMSPSEGLVYKPYTGPCPPTAGFMAQ-VYGNCAPVSLDGEHGD 608
Poplar A SPR-CYPPP-GNQWLVPVMSPSEGLVYKPYAGPCPPVSRFMEP-VYGSCGPISLAPGGGD 590
Grape vine A TSW-CFHPSQGNQWLVPVMSPSEGLIYKPYAGQCSPTPRLMSP-FYGNYRPVNLTVMGGD 552
Lemna PLP-IQVAGNH--WLFPVMSPTEGLIYKP - FYKPENMVL- 389
Sorghum B NSW--CIPPPPSQWLVPVMSPSEGLVYKPYSGHCPPAGSFMAPPFFASCGPVSLPSTAGD 569
Sorghum A NNW--CMNPPONQWLVPVMSPSEGLVYKPYAGPCPPVGNLLTP-FYANCTPLRLPSTP-- 557
Maize NNW--CMNPPQONQWLVPVMSPSEGLVYKPFAGPCPPVGNLLTP-FYANCAPSRLPSTP-- 560
Rice A NNWGVQLQPPONQWLVPVMSPLEGLVYKPYSGPCPPAGSILAP-FYANCTPLSLPSTAGD 595
Rice B NNCGVQLQPPONQWLIPVMSPSEGLVYKPYSGPCPPAGSILAP-FYANCTPLRLPSTTGD 575
Kk KRk Lk kKKK

Barley FMNSPYGIPMPHQ--PQOHMGVGGPPAMPPMYFPPFSVPVMN-PVVSSSAVEQVSRVAAAR 632
Arabidopsis QYHPGMGFPPPGN-—-—————————————— GYFPPYGMMPTIMNPYCSSQQOQQQQPNEQM 555
Wheat FMNSPYGIPMPHQ--PQHMGVGGPPAMPPMYFPPFSVPVMN-PVVSSSAVEQVSRVATAR 640
Castor oil plant B FMDPTYGVPASHHPHQGTMPMPGVPALGHGYFPPYGMPIMS-STMPGSAVEQMN------ 592
Poplar B FMTSAYAIPTSHY-HQGIGVSPGAPPVGNACFAPYGMPGMN-PAISGSAGSGS— 533
Grape vine B FINPAYGVPSSHH-HQGIGVHPGTPPIGHGYFPPYGMSVMNHPTISGSAVEQMNRFAG-H 593
Ice plant MMNMGYGMPNPHF--QGAVHFG-—---— GQGYFPPYPMPMMS-PVMSGSAVDQMNQFSGGP 565
Castor oil plant A FINGAYGVQASHQ--NGIGILPSDPPLGONYFPPYGMPVMT-PSISGLLFGQVSPFNG-P 664
Poplar A FLNAAYSVSASNH--EEIGILPGNPHFGQTFFQPFGMPVMN-PSICDSAVEQIRPRIG-P 646
Grape vine A FENTTYGIPISLQ--QGIEIVPSNPFLGQTYFPPYGKPLVN-PSTSGSAVEQMNLSVG-D 608
Lemna LPPP-- e YCVSQPVSGSAVDQ-- 407
Sorghum B FMNSAYGVAMPHQ--PQHMGVPGPPPMPPMYFPPFSMPVMN-PAVSASAVEQVSHVAASQ 626
Sorghum A ——==—= YGVPMPHQ--PQQOMVPPGAPAMHMNYFPPFSMPVMN-PGTPASAVEQGSHAAAPQ 609
a Maize — —-==== YGVPIPHQ--PQHMVPPGAPAMHMNYFPPFSMPVMN-PGTPASAVEQGSHAAAPQ 612
Rice A FMNSAYGVPMPHQ--PQHMGAPGPPSMPMNYFPPFSIPVMN-PTAPAPVVEQGRHPSMPQ 652
Rice B FMNSAYGVPIPHQ--PQHMGAPGTPTMPMNYFPPFSVPVMN-PVALASAVEQGRHPSMPQ 632

Fig. $3. (Continued)
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Barley PNTH-EHHSRSSCN---MRNEAVSVGGVWRFHSSRGSELQGSSAASGPFDRQQGQGEARG 688

Arabidopsis NQFGHPGNLONTQQ-------- QQQRSD--NEPAPQQQQQPTKSYPRARKSRQGSTGSSP 605
Wheat PNTHVEHHSRSSCN---MRNEAVSAGGVWRFHS SRGSELQGSSAASSPEDRQQGOGEARG 697
Castor oil plant B -YYGQAGQLSGGGA--——-———- NIVVQ---HPS---LOLQKSGSIPRVNKPRASK-DTEL 636
Poplar B --CGQTAQFPGGIL-—------- SSNMP---HQSSCNERTQKSEAVLEGMKLRASK-NTSV 579
Grape vine B GSLSQSGQLSGGGA- SFNMQ---HQNSCNVPTPKR-AIPQGVKFPMSK-DSEF 640
Ice plant NPFGQMNQPAAGSV-—--==== NQTLQ---HONSCNKPGORRETAAPAAMAPLSRREGEL 614
Castor oil plant A QSK--GNQLSLGDM-------- NFTFP---Q0SSCHISSSMSRVISCCAENFQPSKESKV 711
Poplar A QSK--DNQLAVGDV-——-——=— NENIP---LQSSCNMSNQMSRVISCCVENFQGLKESEI 693
Grape vine A QSSRPNNHVSVGDI-——-——-~- NATVQSVHYQSLGNMPSQKSGGILGCFGKFQASKSSEL 660
Lemna  —————= GSFFSG-—————==—— SHASNC--NRPNPRE-——--———————— ADLQSSTASS- 436
Sorghum B RNGHIEQHTRNSCNASHLRSEAVSAG-VWRVHASRDSELQGSSASS-PFDRQQOGEG--RG 682
Sorghum A PQGHMEQQSLISCN------- MSHPSGIWRFLASRDSEPQASSASS-PFDRLEAQGDGSG 661
Maize PHGHMDQQSLISCN----—--- MSHPSGVWRFLASRDSEPQASSATS-PFDRLOVQGDGSA 664
Rice A PYGNFEQQSWISCN--————-| MSHPSGIWRFHASRDSEAQASSASS-PFDRFQCSG--SG 702
Rice B PYGNLEQHSRMSCN--————-| MSHPSGIWRFHASRDSEAQASSASS-PFDRLQCGG--SG 682
Barley HAAAAPAAPLPTSSSAGNGNGNAAQ--— -- -- 713
Arabidopsis SGPQGISGSKSF----RPFAAVDEDSNI -—- -- 629
Wheat PAAAAPAAPLPTSS---AGNGNAAQ--—— e 719
Castor oil plant B RGSTASS-PSER-VQGAGNAQAAETRD - -- 661
Poplar B QGSTGSS-PSGR-VQGVGTVQAADGRA -—- -- 604
Grape vine B QGSTASS-PSER-EQQVGTGDTAEGRD -- -- 665
Ice plant OGSTGSSSPSKRGAQGTGTSPPTKERDA-——————=——————————————m 642
Castor oil plant A QGSTASS-PSES---— ~LKGD==—=======———-——————————— 726
Poplar A QGSSAGS-LSKM- PKAN - -- 708
Grape vine A QVSTAST-PSKR- AQAD -- -- 675
Lemna - - B

Sorghum B ~ —---- PAPPFPASS---VGNRQAQA-- -= - 699
Sorghum A PVSFFPKASVLNAQPQPSSGGRDQONHVIRVVPRNAQTASVPNAQPQPSSGGRDQONHVI 721
Maize PLSFFPTASAPNVQPPPSSGGRD-—————==————————————————————— RDQONHVI 695
Rice A PVSAFPTVSAQNNQP -= -- 717
Rice B PVSAFPTASAQNTQP - -= -= 697
Barley ittt QPQVSSGSQENPVAAAAAARVIRVVPHT-ARTASESAARIFRSIQ 757
Arabidopsis - NNAPEQTMTTTTTTTRTTVTQTTRDGGGVTRVIKVVPHN-AKLASENAARIFQSIQ 684
Wheat — —ommmmm———————— QPQVSSSSQENPVAAAA--RVIRVVPHT-ARTASESAARIFRSIQ 761

Castor oil plant B -PLPLFPTAPIAL--EGATQPQLTNQPRGVIKVVPHN-RRSATESAARIFQSIQ 711

Poplar B —~AFPPFPVTPPCP--EGAPQHQETDQLSKVIKVVPHN-GRSATESVARIFQSIQ 654
Grape vine B~ —--————- PLPLFPMAPAAIP-AGDPQPNGTDQPTRVIRVVPHN-PRSATESAARIFQSIQ 716
Ice plant LPLPLPLFPTAPVAEKSEGAPP---VEKASRVIKVVPHN-PKSTKESAARIFQSIQ 694
Castor oil plant A  ------- ALPLFPIEPTAQASDONGQTD--AQWTRVIKVVPHN-ARSATESAARIFRFIQ 776
Poplar A -- -ALPLFPMEPTLQASYPNAQTN--EQQARVIKVVPHN-RRSATESAARIFQSIQ 758
Grape vine A —~ALPLFPVAPKIQESDQLDQIHGNEKQTRAIKVVPHK-HKSASESAARIFRSIQ 727
Lemna —-AASWPKPGTGATVAASAGESPTKVIKVMPRN-PKSASESAVKIFQSIQ 483
Sorghum B SRVIRVVPHT-ARTASESAARIFQSIQ 737
Sorghum A RVVPRNAQTASVANAQTQPSSGGQDQW—————— NHVIRVVPHN-AQTASESAARIFRSIQ 774
Maize RVVPRNAQTASVPKAQPQPSSGGRDQK-——--— NHVIRVVPHN-AQTASESAAWIFRSIQ 748
Rice A = mmmmmmmmmm—————— QPSYSSRDNQ-————— TNVIKVVPHN-SRTASESAARIFRSIQ 753
Rice B~ —mmmmmmmmm—————— QPSSGSRDNQ-——-—— TNVIRVIPHNNSQTASESAARIFRSIQ 734
SRikakonon kL, FR Rx
Barley MERQQONGP--- 765
Arabidopsis EERKRYDSSKP 695
Wheat MERQQONGP--- 769
Castor oil plant B EERKQNDT--- 719
Poplar B EGRKQYDSL-- 663
Grape vine B DERKQLDST-- 725
Ice plant AERRQYESKSN 705
Castor oil plant A EERKQYD---- 783
Poplar A EERKQYD---- 765
Grape vine A EERNQYD---- 734
Lemna MERKRFDPL-- 492
Sorghum B MERKQNDP--- 745
Sorghum A MERKQNDS--- 782
Maize MERNQNDS--- 756
Rice A MERQRDD- 760
Rice B MERQQDDS--- 742
% .

Fig. S3. Alignment of polypeptides deduced from E/f3 and E/f3-like genes from different plant species. Identical residues are marked with asterisks. Conserved
substitutions are marked with colons. Semiconserved substitutions are marked with dots. The amino acid residues R43 and N44 are affected by the point
mutations in mat-a.1067 and mat-a.45 causing the amino acid substitutions R43H and N44l, respectively. R43 and N44 are located in the most conserved region
of ELF3 and are indicated with bold letters and arrows. The NCBI Geninfo Identifier number of each protein in the alignment is: A. thaliana, GI:15225220;
wheat (Triticum aestivum), GI:118767203; S. bicolor A, GI:242057743; S. bicolor B, G1:242089093; rice (O. sativa) A, GI:5803261; rice (O. sativa) B, G1:222618691;
maize (Zea mays), G1:293334705; castor oil plant (Ricinus communis) A, G1:255549694; castor oil plant (R. communis) B, GI:255550864; grape vine (Vitis vinifera)
A, GI:225442371; grape vine (V. vinifera) B, G1:225429428; ice plant (Mesembryanthemum crystallinum), GI:34499887; poplar (Populus trichocarpa) A,
G1:224070734; poplar (P. trichocarpa) B, G1:224092236; Lemna paucicostata, G1:63003182.

Table S1. Cultivars and pedigree accessions in which cultivar Mari, carrying the mat-a.8 mutation, has been used in crosses

Table S1 (DOC)
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Table S2. Detailed description of mat-a, eam8, and ert-o mutants

Table 52 (DOC)
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