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Fig	S1.	Lengths	of	the	seminal	roots	of	wild-type	and	mkb3	seedlings	10	days	after	germination
n=6.	Vertical	bars	indicate	SD.
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Fig	S2.	Ploidy	level	of	wild-type	and	mkb3 leaves.
(A)	Wild	type.	(B)	mkb3.	Only	the	peak	of	2C	is	recognized	in	both	wild	type	and	mkb3.
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Fig	S3.	Phenotypes	of	mkb3	anthers.
(A)	Wild	type.	(B	and	C)	mkb3.	No	or	abnormal	pollen	formation	inmkb3	anthers	was	
observed	(arrows).	Scale	bar	=	100	μm.
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Fig	S4.	Multiple	alignment	of	the	amino	acid	sequences	of	MKB3	homologs	and	that	of	the	mkb3	mutant.

Reference sequence (1): Os03g0733600_MKB3
Identities normalised by aligned length.
Colored by: identity + property

  1 [ . . . . : . . . 80 
 1 Os03g0733600_MKB3                       100.0%   -MQQQHLMQMNQG-MMGGYASPTTVTTDLIQQYLDENKQLILAILDNQNNGKVEECARNQAKLQHNLMYLAAIADSQPPQ
 2 mkb3                                     47.1%   -MQQQHLMQMNQG-MMGGYASPTTVTTDLIQQYLDENKQLILAILDNQNNGKVEECARNQAKLQHNLMYLAAIADSQPPQ
 3 AT5G28640_AN3_AtGIF1                     45.6%   --MQQHLMQMQP--MMAGYYP-SNVTSDHIQQYLDENKSLILKIVESQNSGKLSECAENQARLQRNLMYLAAIADSQPQP
 4 Solyc04g009820.2.1                       45.7%   --MQQHLMQMQP--MMAAYYP-TNVTTDHIQQYLDENKSLILKIVESQNSGKLSECAENQARLQRNLMYLAAIADSQPQP
 5 Solyc11g006230.1.1                       45.0%   -MQQQHLMQMQP--MMAAYYP-NNVTTDHIQQFLDENKSLILKIVESQNSGKISECAESQAKLQRNLMYLAAIADSQPQP
 6 evm_27.model.AmTr_v1.0_scaffold00079.69  45.5%   --MQQHLMQMQP--MMAAYN---NITTDHIQKYLDENKQLILAILDNQNLGKLSECAQYQAKLQENLMYLAAIADSQPQP
 7 Os12g0496900                             27.2%   --MQQQPMPMPA-----QAPPTAGITTEQIQKYLDENKQLILAILENQNLGKLAECAQYQAQLQKNLLYLAAIADTQP-Q
 8 Os11g0615200                             28.9%   --MQQQ-MAMPAGAAAAAVPPAAGITTEQIQKYLDENKQLILAILENQNLGKLAECAQYQAQLQKNLLYLAAIADAQPPQ
 9 AT1G01160.1_AtGIF2                       26.4%   MQQQQSPQMFPMV---PSIPPANNITTEQIQKYLDENKKLIMAIMENQNLGKLAECAQYQALLQKNLMYLAAIADAQPPP
10 AT4G00850.1_AtGIF3                       25.9%   --MQQSPQMIPMVL--PSFPPTNNITTEQIQKYLDENKKLIMAILENQNLGKLAECAQYQALLQKNLMYLAAIADAQPQP
11 Solyc10g009280.2.1                       26.4%   --MQQPPSMMPSF-------PSANITTEQIQKYLDENKTLILAILDHQNLGKLAECAQYQAKLQKNLMYLAAIADAQPQS
12 Solyc03g082480.2.1                       25.5%   --MQQQQQPQPQTLNSAPPLPLSAITTEQIQKFLDENKNLILAILENQNLGKLSECAQYQAMLQKNLMYLAAIADAQPQQ
13 evm_27.model.AmTr_v1.0_scaffold00121.3   24.9%   --MQQQQHPMQA---VVPPIPIASITTEHIQKCLDENKQLILAILDFQNLGKLAECAQYQNRLQKNLMYLAAIADAQP-Q
14 Mapoly0047s0121.1.p                      40.3%   ---------MQQ--QMASYAG-TTITTELIQKYLDENKQLILAILDNQNLGKLNECATYQARLQQNLMYLAAIADAQPQG

 81 . 1 . . . . : . 160
 1 Os03g0733600_MKB3                       100.0%   TAAMSQYPS--NLMMQS--GARYMPQQS----AQMMAPQS-----LMAAR---SSMMYAQPALSPLQQQQQQQAAAAHG-
 2 mkb3                                     47.1%   TAAMSQIIV--LLAMII--SVE--PDDA----VRGEVHAA-----AVGAD---DGAAVAD-GGEVFDDVRAAGAVAAP--
 3 AT5G28640_AN3_AtGIF1                     45.6%   PSVHSQYGSAGGGMIQGEGGSHYLQQQQ-ATQQQQMTQQS-----LMAAR---SSMLYAQQQQQQQPYATLQHQQLHHS-
 4 Solyc04g009820.2.1                       45.7%   SSMHSQFSS--GGMMQP-GTHSYLQQQQQQQQAQQMATQQ-----LMAAR--SSSMLYGQQQQQSQ-LSQYQQG-LHSS-
 5 Solyc11g006230.1.1                       45.0%   PNMHSQLAS--GGMMQG-GAH-YLQQQQ----AQQLTTQS-----LMATTRSSSSMLYGQQQQLSS-LQQHQAAAYHSQ-
 6 evm_27.model.AmTr_v1.0_scaffold00079.69  45.5%   PTVHAQFSP--NAAMQP-GAH-YLQHRQ----PQQMTPQAA----LMAAR---SPMLYAQQPLSALQQHQHQQQQALHS-
 7 Os12g0496900                             27.2%   TTIS-------RPQMVPHG----ASPGLGGQYMSQV--------PMFPPRTP---LTPQQMQEQQ---LQQQQAQLLS--
 8 Os11g0615200                             28.9%   NPGS-------RPQMMQPG----ATPGAG-HYMSQV--------PMFPPRTP---LTPQQMQEQQQQQLQQQQAQALA--
 9 AT1G01160.1_AtGIF2                       26.4%   PTPGPSPSTAVAAQMATPHSGMQPP-SYFMQHPQAS------PAGIFAPRGPLQFGSPLQFQDPQQQQQIHQQAMQGH--
10 AT4G00850.1_AtGIF3                       25.9%   PAATLTSGAMTPQAMAPNPSSMQPPPSYFMQQHQAVGMAQQIPPGIFPPRGPLQFGSPHQFLDPQQQ--LHQQAMQGH--
11 Solyc10g009280.2.1                       26.4%   P--------AIPTQMAP-HPAMQQG-GFYMQHPQAAAMTQ--QQGMFTSKMPLQFNNPQQLHDQQQLQ--HQQLQRQQ--
12 Solyc03g082480.2.1                       25.5%   SAATS------QAQSTPQLGNQMQQTQAALQQQQQQ--------GVAISKLPFQ-LNALPTQEQQQQMLQFQQQQQFQ--
13 evm_27.model.AmTr_v1.0_scaffold00121.3   24.9%   SPPV-------HPQMPPHATMQPSGPYIQHQQTGQQ--------PIFTPKVPIQ-FTPQQMQEQQLHHQLQQQLHSRHPQ
14 Mapoly0047s0121.1.p                      40.3%   PQPSSQAVA--TNAMPA-AQQQYMQQQQ-------MTHQS-----ILGQRSGSAQYMSQGQSAAHQSGQQQQQQQSLHS-

161 .         .         . 2 . . . . 240
 1 Os03g0733600_MKB3                       100.0%   -QLGMGSG---GTTSGFSILHGEASMGGGGGGGGAGN--------------SMMNAGVFSDFGRGGGGGGKEGSTSLSVD
 2 mkb3                                     47.1%   ---------------------AAAAAAGGGGARAAG---------------------------HGLGGHHQR--------
 3 AT5G28640_AN3_AtGIF1                     45.6%   -QLGMSSSSGGGGSSGLHILQGE------AGG--------------------------FHDFGR-----GKPEMGSG---
 4 Solyc04g009820.2.1                       45.7%   -QLGMSSG-SGGSTGLHHMLQSE---SSPHGGGF------------------------SHDFGR----ANKQDIGSS---
 5 Solyc11g006230.1.1                       45.0%   -QLGMSSS-GGGSSGGLHMLQSENTHSGSTGGGC------------------------FPDFGRGLGSANKLEMGGS---
 6 evm_27.model.AmTr_v1.0_scaffold00079.69  45.5%   -QLAMTSS---AANNGLHMLHSDTTNLGGSGGAMVS--------------------GGFPDFGRGSGSSGNLGSGSGNLG
 7 Os12g0496900                             27.2%   -FGGQMVMRPGVVNGIPQLLQGEMHRGADHQNAG--------------------------------GATSEPS--ES---
 8 Os11g0615200                             28.9%   -FPGQMLMRPGTVNGMQSIPVADPARAADLQTAAPG---------------------SVDGRGNKQDATSEPSGTES---
 9 AT1G01160.1_AtGIF2                       26.4%   --MGIRPMGMTNN-GMQHAMQQPETGLGG-NVGLR---------------------------------GGK---------
10 AT4G00850.1_AtGIF3                       25.9%   --MGIRPMGLNNNNGLQHQMHHHETALAANNAGPND-----------------------------ASGGGKPDGTNM---
11 Solyc10g009280.2.1                       26.4%   --QGMQ-LGGANS-GMHSILGVTSNVSQLTTSGAGD-----------------------------ARGGNKQDNSET---
12 Solyc03g082480.2.1                       25.5%   ---GQYGFGPTANNAMRQLMQPGLNSSGTMDVRG-----------------------------------NKQGSLEG---
13 evm_27.model.AmTr_v1.0_scaffold00121.3   24.9%   MVQGPLSMRPVVTNGMQMMHGETMLVANNNQQPGMGGFAQGGASSGSMDGAQVSRGFMRDVQGNKQEVGSEAAIEEN---
14 Mapoly0047s0121.1.p                      40.3%   -QQGMMSG----GNTGLHIMSGESGMGGNGPPSGSS---------------------GFGEYGHGKGGGSREGSMQQGVG

241 :         .         .         . .  ] 293
 1 Os03g0733600_MKB3                       100.0%   ----------------------VRGANSGAQS-------GDGEYLKGTEEEGS
 2 mkb3                                     47.1%   ----------------------VQHPPRRGQH-------GRRRRRRWRR----
 3 AT5G28640_AN3_AtGIF1                     45.6%   ----------------------GGGEGRGGSS----GDGGETLYLKSSDD-GN
 4 Solyc04g009820.2.1                       45.7%   ----------------------MSAEGRGGSS------GGENLYLKASED---
 5 Solyc11g006230.1.1                       45.0%   ----------------------MSDQGRGGSSSGHGGDGGENLYLKSSED-GN
 6 evm_27.model.AmTr_v1.0_scaffold00079.69  45.5%   STSDAMAGGSRDRKADLVGGDMQNSDGRGASSSAQNADASEPLYLKASEEEGN
 7 Os12g0496900                             27.2%   ----------------------HRSTGTENDG-------GSDFGDQS------
 8 Os11g0615200                             28.9%   ----------------------HKSAGADNDA-------GGDIAEKS------
 9 AT1G01160.1_AtGIF2                       26.4%   -----------------------QDGADGQG-----------KDDGK------
10 AT4G00850.1_AtGIF3                       25.9%   ----------------------SQSGADGQGGSAARHGGGDAKTEGK------
11 Solyc10g009280.2.1                       26.4%   ----------------------DPSGADGQASSVT----AQVSEERK------
12 Solyc03g082480.2.1                       25.5%   ----------------------NPSDGLGKSGG------RHVNGERE------
13 evm_27.model.AmTr_v1.0_scaffold00121.3   24.9%   ----------------------NWNSGSGHCGK------GAEEGAN-------
14 Mapoly0047s0121.1.p                      40.3%   MRG----AGGGSDMQGLGGHQGGREGGNSGSGHGHGGDDSEASYLKGSDEDGS
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Fig S5. Interspecific complementation of the an3-4 mutant by GFP-containing chimeras of AN3
and MKB3.
(A) Palisade cells of the wild-type strain (Col-0), and an3-4, pAN3::AN3-GFP/an3-4, pAN3::AN3-
3xGFP/an3-4, pAN3::MKB3-GFP/an3-4, and pAN3::AN3-3xGFP/an3-4 mutants. The plant line is
shown in each panel. (B–D): Phenotype of the first leaf at day 21 after sowing. (C) Leaf area. (D)
Palisade cell number. (E) Palisade cell area. Different letters indicate that the differences were
significant as revealed by the Tukey-Kramer test (p < 0.05).
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Fig S6. Phenotypes of MKB3ox with respect to reproductive development and the expression level
ofMKB3.
(A) Mature control plant. (B) Mature MKB3ox plant. (C, D) Leaf phenotypes of two different T2
MKB3ox lines which were not shown in the main text. (C) Length of the fifth leaf blade. (D) Width of
the fifth leaf blade. n=5 in (C) and (D). Vertical bars indicate SD.
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Fig S7. GFP signal of pMKB3::GFP transgenic plants.
(A–B) Confocal images of shoot apices of transgenic plants. (A) WT/pMKB3::GFP. (B)
mkb3/pMKB3::MKB3-GFP. (C) Immunolocalization of GFP protein in WT/pMKB3::GFP shoot apices 2
weeks after germination. The plastochron numbers (Px) of each leaf primordium are shown. Asterisks
indicate shoot apical meristem. Scale bar = 50 μm.
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