
rao7KO Col:LUC
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rao7EMS

 + 

P35S:MYB29

Supplemental Figure S1. Complementation of rao7EMS with wild-type MYB29 restoring normal antimy-

cin A induction of PromAOX1a-driven LUC. Luminescence image of a Petri dish containing myb29 T-DNA 

knock-out line (rao7KO, see Supplemental Fig. S2) (top left), Col:LUC (top right), rao7EMS (bottom left), and 

rao7EMS complemented with the expression of the wild-type MYB29-coding sequence under the constitutive 

Cauliflower Mosaic Virus 35S promoter (P35S) (rao7EMS+P35S:MYB29) (bottom right). Whereas both wild type 

(Col:LUC) and rao7EMS+P35S:MYB29 show induced luminescence upon treatment with antimycin A, rao7EMS 

luminescence is enhanced.



Supplemental Figure S2. Confirmation of T-DNA knock-out line for the MYB29/RAO7-encoding gene. 
PCR with gene (At5g07690)-specific primers (LP+RP) and a T-DNA left border (LB) primer. MWM, molecular 
weight marker.
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Supplemental Figure S3. Phenotypic analysis of rao7 mutants under nonstress conditions. A, Plate-based

growth progression analysis of Col:LUC, rao7EMS, and rao7KO. Arrows define the time (days after sowing) that

Col:LUC plants have reached the growth stages as defined by Boyes et al. (2001). Stage 0.1, imbibition; stage 0.5,

radical emergence; stage 0.7, hypocotyl emergence from seed coat; stage 1.0, cotyledons fully opened; stage 1.02,

two rosette leaves >1 mm in length; stage 1.04, four rosette leaves >1 mm in length. Representative images of

seedlings at 5, 7, 9, 12 and 15 days after sowing are shown. B, Soil-based growth progression as in (A): stage 1.10,

10 rosette leaves >1 mm; stage 5.10, first flower buds visible; stage 6.00, first flower opens. Representative images of

seedlings at 26, 36, and 46 days after sowing are shown. C-E, Representative growth parameters of Col:LUC and

rao7 mutants: number of rosette leaves >1 mm, maximum rosette radius (cm), and plant height (cm) over time. Days

are relative to the days after sowing after a 3-day stratification at 4°C. Data are given as averages for 15 plants ± SE.

Asterisk indicates significant differences in mutant compared to the wild type (*, P <0.05; **, P <0.01, Student’s t test).
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Supplemental Figure S4. Yeast one-hybrid analysis for MYB29 binding to the AOX1a 1.85-kb promoter. 

The AOX1a promoter was divided into 25 regions of approximately 100 bp with 25 bp overlapping with the previ-

ous and next regions. Yeast Y182 cells were cotransformed with the MYB29 pGADT7-rec2 prey vector and 

pHIS2 AOX1a bait vector. Cells were spotted on double dropout media (DDO; transformation control) and triple 

dropout media for binding assay (TDO supplemented with 3-aminotriazole [3-AT] to control background growth). 

Binding of p53 to its p53-binding site or empty pHIS2 vector were used as positive (+) and negative (-) controls, 

respectively. TSS, transcriptional start site.
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Supplemental Figure S5. Gene Ontology enrichment analysis of genes regulated by RAO7/MYB29. RAO7 positi-
vely (RAO7_P) and negatively (RAO7_N) regulated genes and their respective coexpression clusters (c1, c2, c3, c4 and 
c5) were analyzed for enriched Gene Ontology (GO) terms. GO terms enriched with FDR < E-03 (-log10(FDR) > 3) in at 
least one of the gene lists are displayed after trimming for redundant GO terms. FDR values smaller and larger than 
E-03 are displayed in red-yellow and black, respectively.

-log10 (FDR)

3 14

GO:0010200 response to chitin
GO:0002679 respiratory burst involved in defense response
GO:0010363 regulation of plant-type hypersensitive response
GO:0012501 programmed cell death
GO:0006612 protein targeting to membrane
GO:0043069 negative regulation of programmed cell death
GO:0007165 signal transduction
GO:0009751 response to salicylic acid
GO:0048583 regulation of response to stimulus
GO:0009627 systemic acquired resistance
GO:0009725 response to hormone
GO:0031348 negative regulation of defense response
GO:0009617 response to bacterium
GO:0035556 intracellular signal transduction
GO:0009862 systemic acquired resistance, SA signaling pathway
GO:0009723 response to ethylene
GO:0032870 cellular response to hormone stimulus
GO:0042742 defense response to bacterium
GO:0030968 endoplasmic reticulum unfolded protein response
GO:0050832 defense response to fungus
GO:0052542 defense response by callose deposition
GO:0009611 response to wounding
GO:0010583 response to cyclopentenone
GO:0009407 toxin catabolic process
GO:0009697 salicylic acid biosynthetic process
GO:0009737 response to abscisic acid
GO:0009867 jasmonic acid mediated signaling pathway
GO:0097305 response to alcohol
GO:0009738 abscisic acid-activated signaling pathway
GO:0000165 MAPK cascade
GO:0005886 plasma membrane
GO:0010035 response to inorganic substance
GO:0033993 response to lipid
GO:2000377 regulation of ROS metabolic process
GO:0010310 regulation of hydrogen peroxide metabolic process
GO:0009595 detection of biotic stimulus
GO:0009693 ethylene biosynthetic process
GO:0016020 membrane
GO:0006979 response to oxidative stress
GO:0042743 hydrogen peroxide metabolic process
GO:0006865 amino acid transport
GO:0061025 membrane fusion
GO:0006468 protein phosphorylation
GO:0009414 response to water deprivation
GO:0043168 anion binding
GO:0044283 small molecule biosynthetic process
GO:0051606 detection of stimulus
GO:0043900 regulation of multi-organism process
GO:0009684 indoleacetic acid biosynthetic process
GO:0044711 single-organism biosynthetic process
GO:0009651 response to salt stress
GO:0046482 para-aminobenzoic acid metabolic process
GO:0019375 galactolipid biosynthetic process
GO:0009625 response to insect
GO:0005516 calmodulin binding
GO:0009636 response to toxic substance
GO:0016036 cellular response to phosphate starvation
GO:0009612 response to mechanical stimulus
GO:0005524 ATP binding
GO:0002237 response to molecule of bacterial origin
GO:0009266 response to temperature stimulus
GO:0006569 tryptophan catabolic process
GO:0009610 response to symbiotic fungus
GO:0042538 hyperosmotic salinity response
GO:0046686 response to cadmium ion
GO:0009409 response to cold
GO:0004364 glutathione transferase activity
GO:0042631 cellular response to water deprivation
GO:0008559 xenobiotic-transporting ATPase activity
GO:0043531 ADP binding
GO:0009963 positive regulation of flavonoid biosynthetic process
GO:0043295 glutathione binding
GO:0001666 response to hypoxia
GO:0044550 secondary metabolite biosynthetic process
GO:0009873 ethylene-activated signaling pathway
GO:0072509 divalent inorganic cation transmembrane transporter
GO:0016491 oxidoreductase activity
GO:0055114 oxidation-reduction process
GO:0009646 response to absence of light
GO:0050662 coenzyme binding
GO:0005829 cytosol
GO:0080044 quercetin 7-O-glucosyltransferase activity
GO:0015824 proline transport
GO:0043090 amino acid import
GO:0009816 defense response to bacterium, incompatible int.
GO:0004674 protein serine/threonine kinase activity
GO:0000162 tryptophan biosynthetic process
GO:0015698 inorganic anion transport
GO:0080043 quercetin 3-O-glucosyltransferase activity
GO:0071214 cellular response to abiotic stimulus
GO:0009506 plasmodesma
GO:0022891 substrate-specific transmembrane transporter act.
GO:0055069 zinc ion homeostasis
GO:0016021 integral component of membrane
GO:0005388 calcium-transporting ATPase activity
GO:0006984 ER-nucleus signaling pathway
GO:0052544 defense response by callose deposition in cell wall
GO:0000302 response to reactive oxygen species
GO:0009505 plant-type cell wall
GO:0009682 induced systemic resistance
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GO:0055081 anion homeostasis
GO:0009759 indole glucosinolate biosynthetic process
GO:0004383 guanylate cyclase activity
GO:0019419 sulfate reduction
GO:0005507 copper ion binding
GO:0019760 glucosinolate metabolic process
GO:0070588 calcium ion transmembrane transport
GO:0080167 response to karrikin
GO:0005199 structural constituent of cell wall
GO:0010337 regulation of salicylic acid metabolic process
GO:0047893 flavonol 3-O-glucosyltransferase activity
GO:0016209 antioxidant activity
GO:0042991 transcription factor import into nucleus
GO:0032101 regulation of response to external stimulus
GO:0006096 glycolytic process
GO:0002832 negative regulation of response to biotic stimulus
GO:0032102 negative regulation of response to external stimulus
GO:0043901 negative regulation of multi-organism process
GO:0045824 negative regulation of innate immune response
GO:0051539 4 iron, 4 sulfur cluster binding
GO:0006499 N-terminal protein myristoylation
GO:0006857 oligopeptide transport
GO:0046256 2,4,6-trinitrotoluene catabolic process
GO:0015696 ammonium transport
GO:0004385 guanylate kinase activity
GO:0042344 indole glucosinolate catabolic process
GO:0050403 trans-zeatin O-beta-D-glucosyltransferase activity
GO:0050502 cis-zeatin O-beta-D-glucosyltransferase activity
GO:0071456 cellular response to hypoxia
GO:0009641 shade avoidance
GO:0080032 methyl jasmonate esterase activity
GO:0007020 microtubule nucleation
GO:0009672 auxin:proton symporter activity
GO:0010075 regulation of meristem growth
GO:0004871 signal transducer activity
GO:0051513 regulation of monopolar cell growth
GO:0048767 root hair elongation
GO:0016630 protochlorophyllide reductase activity
GO:0009543 chloroplast thylakoid lumen
GO:0016556 mRNA modification
GO:0042793 transcription from plastid promoter
GO:0009532 plastid stroma
GO:0010207 photosystem II assembly
GO:0043085 positive regulation of catalytic activity
GO:0006655 phosphatidylglycerol biosynthetic process
GO:0009535 chloroplast thylakoid membrane
GO:0000023 maltose metabolic process
GO:0005534 galactose binding
GO:0010380 regulation of chlorophyll biosynthetic process
GO:0008361 regulation of cell size
GO:0048589 developmental growth
GO:0035304 regulation of protein dephosphorylation
GO:0009908 flower development
GO:0045298 tubulin complex
GO:0048569 post-embryonic organ development
GO:0019252 starch biosynthetic process
GO:0009740 gibberellic acid mediated signaling pathway
GO:0010103 stomatal complex morphogenesis
GO:0009741 response to brassinosteroid
GO:0009902 chloroplast relocation
GO:0030154 cell differentiation
GO:0009579 thylakoid
GO:0007584 response to nutrient
GO:0051093 negative regulation of developmental process
GO:0019344 cysteine biosynthetic process
GO:0010218 response to far red light
GO:0052689 carboxylic ester hydrolase activity
GO:0016117 carotenoid biosynthetic process
GO:0005515 protein binding
GO:0005576 extracellular region
GO:0044434 chloroplast part
GO:0006636 unsaturated fatty acid biosynthetic process
GO:0046983 protein dimerization activity
GO:0045893 positive regulation of transcription, DNA-templated
GO:0010143 cutin biosynthetic process
GO:0009638 phototropism
GO:0045229 external encapsulating structure organization
GO:0071555 cell wall organization
GO:0019684 photosynthesis, light reaction
GO:0019288 isopentenyl diphosphate biosynthetic pr, methylerythritol 4-phosphate pathway
GO:0044212 transcription regulatory region DNA binding
GO:0006098 pentose-phosphate shunt
GO:0009965 leaf morphogenesis
GO:0030003 cellular cation homeostasis
GO:0007623 circadian rhythm
GO:0070838 divalent metal ion transport
GO:0043481 anthocyanin accumulation in tissues in response to UV light
GO:0009825 multidimensional cell growth
GO:0009926 auxin polar transport
GO:0048046 apoplast
GO:0010027 thylakoid membrane organization
GO:0010155 regulation of proton transport
GO:0055080 cation homeostasis
GO:0005976 polysaccharide metabolic process
GO:0010025 wax biosynthetic process
GO:0009637 response to blue light
GO:0048878 chemical homeostasis
GO:0003700 sequence-specific DNA binding transcription factor activity
GO:0000038 very long-chain fatty acid metabolic process
GO:0009733 response to auxin
GO:0042335 cuticle development
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Supplemental Figure S6. Transcriptional response to antimycin A (AA) regulated through the RAO7/MYB29-
EMS function. A, Heatmap representation of the expression of genes of which the AA response is either negatively or 
positively regulated specifically through the RAO7/MYB29-EMS function. Genes were classified as negatively and 
positively regulated by MYB29-EMS only, when their AA fold change was increased (RAO7-EMS_N) and decreased 
(RAO7-EMS_P) in the rao7EMS and not in the rao7KO mutants, respectively. Genes were further classified in clusters 
(c1, c2, c3, c4, and c5) according to their expression characteristics in response to AA in the different genotypes by 
means of K-means clustering. Colors represent log2 fold changes of AA treatment compared to mock treated with blue 
and red/yellow representing transcripts that are down-regulated and up-regulated by the AA treatment, respectively. B, 
Proportion of AA up- and down-regulated genes through MYB29 or through the MYB29-EMS function. C, Gene Ontol-
ogy Slim enrichment analysis of the RAO7-EMS_N and RAO7-EMS_P genes and their respective coexpression 
subclusters. Color codes represent the negative logarithm (base 10) of the FDR adjusted P value. Significantly 
enriched GO terms (FDR < 0.05) are indicated with a red-yellow color. 
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GO:0006950 response to stress
GO:0009719 response to endogenous stimulus
GO:0005730 nucleolus
GO:0016265 death
GO:0008219 cell death
GO:0009607 response to biotic stimulus
GO:0009605 response to external stimulus
GO:0006810 transport
GO:0005886 plasma membrane
GO:0007165 signal transduction
GO:0009628 response to abiotic stimulus
GO:0000166 nucleotide binding
GO:0007154 cell communication
GO:0005829 cytosol
GO:0005198 structural molecule activity
GO:0030246 carbohydrate binding
GO:0008135 translation factor activity, RNA binding
GO:0000003 reproduction
GO:0005739 mitochondrion
GO:0005635 nuclear envelope
GO:0016301 kinase activity
GO:0005634 nucleus
GO:0009991 response to extracellular stimulus
GO:0016740 transferase activity
GO:0009790 embryo development
GO:0005840 ribosome
GO:0040007 growth
GO:0005576 extracellular region
GO:0030312 external encapsulating structure
GO:0005618 cell wall
GO:0005773 vacuole
GO:0019825 oxygen binding
GO:0005215 transporter activity
GO:0005777 peroxisome
GO:0016787 hydrolase activity
GO:0030154 cell differentiation
GO:0004872 receptor activity
GO:0009791 post-embryonic development
GO:0004871 signal transducer activity
GO:0006139 nucleobase-containing compound metabolic process
GO:0008152 metabolic process
GO:0016020 membrane
GO:0006464 cellular protein modification process
GO:0009058 biosynthetic process
GO:0019538 protein metabolic process
GO:0019748 secondary metabolic process
GO:0005737 cytoplasm
GO:0003824 catalytic activity
GO:0006091 generation of precursor metabolites and energy
GO:0009056 catabolic process
GO:0007275 multicellular organismal development
GO:0009653 anatomical structure morphogenesis
GO:0005975 carbohydrate metabolic process
GO:0006629 lipid metabolic process
GO:0015979 photosynthesis
GO:0009536 plastid
GO:0009579 thylakoid -log10 (FDR)
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GO:0010200 response to chitin
GO:0009220 pyrimidine ribonucleotide biosynthetic process
GO:0006606 protein import into nucleus
GO:0001510 RNA methylation
GO:0010363 regulation of plant-type hypersensitive response
GO:0006612 protein targeting to membrane
GO:0005730 nucleolus
GO:0043069 negative regulation of programmed cell death
GO:0009627 systemic acquired resistance
GO:0030968 endoplasmic reticulum unfolded protein response
GO:0002679 respiratory burst involved in defense response
GO:0031348 negative regulation of defense response
GO:0009697 salicylic acid biosynthetic process
GO:0009753 response to jasmonic acid
GO:0046942 carboxylic acid transport
GO:0009863 salicylic acid mediated signaling pathway
GO:0006406 mRNA export from nucleus
GO:0051716 cellular response to stimulus
GO:0009737 response to abscisic acid
GO:0009867 jasmonic acid mediated signaling pathway
GO:0000165 MAPK cascade
GO:0005886 plasma membrane
GO:0043090 amino acid import
GO:0009620 response to fungus
GO:0009725 response to hormone
GO:0000166 nucleotide binding
GO:0009738 abscisic acid-activated signaling pathway
GO:0009611 response to wounding
GO:0009862 systemic acquired resistance, SA med. signaling pathway
GO:0009595 detection of biotic stimulus
GO:0009693 ethylene biosynthetic process
GO:0006626 protein targeting to mitochondrion
GO:0009723 response to ethylene
GO:0042991 transcription factor import into nucleus
GO:0009560 embryo sac egg cell differentiation
GO:0009408 response to heat
GO:0005829 cytosol
GO:0015802 basic amino acid transport
GO:0050832 defense response to fungus
GO:0042538 hyperosmotic salinity response
GO:0015696 ammonium transport
GO:0042742 defense response to bacterium
GO:0009414 response to water deprivation
GO:0009651 response to salt stress
GO:0010310 regulation of hydrogen peroxide metabolic process
GO:0061025 membrane fusion
GO:0009963 positive regulation of flavonoid biosynthetic process
GO:0002237 response to molecule of bacterial origin
GO:0000741 karyogamy
GO:0009407 toxin catabolic process
GO:0052542 defense response by callose deposition
GO:0010501 RNA secondary structure unwinding
GO:0010583 response to cyclopentenone
GO:0004004 ATP-dependent RNA helicase activity
GO:0006888 ER to Golgi vesicle-mediated transport
GO:0006857 oligopeptide transport
GO:0043900 regulation of multi-organism process
GO:0006862 nucleotide transport
GO:0006457 protein folding
GO:0009695 jasmonic acid biosynthetic process
GO:0015824 proline transport
GO:0005524 ATP binding
GO:0042436 indole-containing compound catabolic process
GO:0009644 response to high light intensity
GO:0042542 response to hydrogen peroxide
GO:0009612 response to mechanical stimulus
GO:0016045 detection of bacterium
GO:0009051 pentose-phosphate shunt, oxidative branch
GO:0009539 photosystem II reaction center
GO:0009409 response to cold
GO:0010388 cullin deneddylation
GO:0000478 endonucleolytic cleavage involved in rRNA processing
GO:0010286 heat acclimation
GO:0044429 mitochondrial part
GO:0006979 response to oxidative stress
GO:0009873 ethylene-activated signaling pathway
GO:0006569 tryptophan catabolic process
GO:0009684 indoleacetic acid biosynthetic process
GO:0016301 kinase activity
GO:0050661 NADP binding
GO:0009506 plasmodesma
GO:0006164 purine nucleotide biosynthetic process
GO:0003735 structural constituent of ribosome
GO:0009156 ribonucleoside monophosphate biosynthetic process
GO:0022625 cytosolic large ribosomal subunit
GO:0016879 ligase activity, forming carbon-nitrogen bonds
GO:0080008 Cul4-RING E3 ubiquitin ligase complex
GO:0051604 protein maturation
GO:0009749 response to glucose
GO:0004345 glucose-6-phosphate dehydrogenase activity
GO:0048831 regulation of shoot system development
GO:0005834 heterotrimeric G-protein complex
GO:0051980 iron-nicotianamine transmembrane transporter activity
GO:0006354 DNA-templated transcription, elongation
GO:0009581 detection of external stimulus
GO:0051245 negative regulation of cellular defense response
GO:0009625 response to insect
GO:0042743 hydrogen peroxide metabolic process
GO:0009646 response to absence of light
GO:0009643 photosynthetic acclimation

GO:0071230 cellular response to amino acid stimulus
GO:0009840 chloroplastic endopeptidase Clp complex
GO:0032535 regulation of cellular component size
GO:0055074 calcium ion homeostasis
GO:0007020 microtubule nucleation
GO:0009768 photosynthesis, light harvesting in photosystem I
GO:0019843 rRNA binding
GO:0019203 carbohydrate phosphatase activity
GO:0071805 potassium ion transmembrane transport
GO:0019898 extrinsic component of membrane
GO:0009344 nitrite reductase complex [NAD(P)H]
GO:0010313 phytochrome binding
GO:0010362 negative regulation of anion channel activity by blue light
GO:0005618 cell wall
GO:0000293 ferric-chelate reductase activity
GO:0009718 anthocyanin-containing compound biosynthetic process
GO:0000312 plastid small ribosomal subunit
GO:0008361 regulation of cell size
GO:0015079 potassium ion transmembrane transporter activity
GO:0006833 water transport
GO:0046283 anthocyanin-containing compound metabolic process
GO:0016723 oxidoreductase activity, oxidizing metal ions, NAD or NADP as acceptor
GO:0030154 cell differentiation
GO:0008266 poly(U) RNA binding
GO:0046351 disaccharide biosynthetic process
GO:0048481 ovule development
GO:0004375 glycine dehydrogenase (decarboxylating) activity
GO:0045036 protein targeting to chloroplast
GO:0046872 metal ion binding
GO:0016730 oxidoreductase activity, acting on iron-sulfur proteins as donors
GO:0009538 photosystem I reaction center
GO:0004872 receptor activity
GO:0006546 glycine catabolic process
GO:0009108 coenzyme biosynthetic process
GO:0010109 regulation of photosynthesis
GO:0009106 lipoate metabolic process
GO:0043169 cation binding
GO:0004871 signal transducer activity
GO:0048038 quinone binding
GO:0006544 glycine metabolic process
GO:0010258 NADH dehydrogenase complex (plastoquinone) assembly
GO:0009706 chloroplast inner membrane
GO:0009750 response to fructose
GO:0048046 apoplast
GO:0010206 photosystem II repair
GO:0046777 protein autophosphorylation
GO:0010319 stromule
GO:0060089 molecular transducer activity
GO:0010075 regulation of meristem growth
GO:0010304 PSII associated light-harvesting complex II catabolic process
GO:0042793 transcription from plastid promoter
GO:0009735 response to cytokinin
GO:0009654 photosystem II oxygen evolving complex
GO:0030076 light-harvesting complex
GO:0019253 reductive pentose-phosphate cycle
GO:0018298 protein-chromophore linkage
GO:0009073 aromatic amino acid family biosynthetic process
GO:0070838 divalent metal ion transport
GO:0010598 NAD(P)H dehydrogenase complex (plastoquinone)
GO:0009744 response to sucrose
GO:0016168 chlorophyll binding
GO:0016021 integral component of membrane
GO:0015996 chlorophyll catabolic process
GO:0010264 myo-inositol hexakisphosphate biosynthetic process
GO:0016226 iron-sulfur cluster assembly
GO:0055114 oxidation-reduction process
GO:0045893 positive regulation of transcription, DNA-templated
GO:0006655 phosphatidylglycerol biosynthetic process
GO:1901565 organonitrogen compound catabolic process
GO:0031969 chloroplast membrane
GO:0003824 catalytic activity
GO:0006636 unsaturated fatty acid biosynthetic process
GO:0030003 cellular cation homeostasis
GO:0009522 photosystem I
GO:0009765 photosynthesis, light harvesting
GO:0010287 plastoglobule
GO:0009543 chloroplast thylakoid lumen
GO:0019761 glucosinolate biosynthetic process
GO:0009902 chloroplast relocation
GO:0010374 stomatal complex development
GO:0016117 carotenoid biosynthetic process
GO:0010114 response to red light
GO:0031977 thylakoid lumen
GO:0010155 regulation of proton transport
GO:0009965 leaf morphogenesis
GO:0010218 response to far red light
GO:0046394 carboxylic acid biosynthetic process
GO:0009523 photosystem II
GO:0010103 stomatal complex morphogenesis
GO:0019344 cysteine biosynthetic process
GO:0048518 positive regulation of biological process
GO:0009637 response to blue light
GO:0035304 regulation of protein dephosphorylation
GO:0009773 photosynthetic electron transport in photosystem I
GO:0016556 mRNA modification
GO:0006364 rRNA processing
GO:0015995 chlorophyll biosynthetic process
GO:0010027 thylakoid membrane organization
GO:0043085 positive regulation of catalytic activity
GO:0015994 chlorophyll metabolic process
GO:0019252 starch biosynthetic process
GO:0010207 photosystem II assembly
GO:0005982 starch metabolic process
GO:0006098 pentose-phosphate shunt
GO:0019288 isopentenyl diphosphate bios. pr, methylerythritol 4-phosphate pathway
GO:0005984 disaccharide metabolic process
GO:0000023 maltose metabolic process
GO:0009657 plastid organization
GO:0009941 chloroplast envelope
GO:0009570 chloroplast stroma
GO:0019684 photosynthesis, light reaction
GO:0009535 chloroplast thylakoid membrane
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Supplemental Figure S7. Gene Ontology enrichment analysis of genes regulated by RAO7/MYB29-EMS. 
RAO7-EMS positively (RAO7-EMS_P) and negatively (RAO7-EMS_N) regulated genes and their respective coex-
pression clusters (c1, c2, c3, c4, and c5) were analyzed for enriched Gene Ontology (GO) terms. GO terms enriched 
with FDR < E-03 (-log10(FDR) > 3) in at least one of the gene lists are displayed after trimming for redundant GO terms. 
FDR values smaller and larger than E-03 are displayed in red-yellow and black, respectively. 
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Supplemental Figure S8. Correlation of the RAO7-EMS-regulated gene sets with functional annotations. The 
RAO7 and RAO7-EMS positively and negatively regulated genes (RAO7_P, RAO7_N RAO7-EMS_P, and RAO7-
EMS_N) were used for gene set enrichment analysis with GO biological processes (BP) (FDR < 3.00E-05; see Supple-
mental Fig. S5 and S7) and differentially expressed (DE) genes (UP, up-regulated; DN, down-regulated) after hormone 
or stress treatments, the latter obtained from the literature through the Plant Gene Set Enrichment Analysis tool (FDR < 
3.00E-03) (Yi et al., 2013). Afterwards, all gene lists were compared to each other in a pairwise manner. Only gene list 
pairs with significant overlaps (FDR < E-03) and containing at least 10% of genes from either of both gene lists were 
used for network construction and only gene sets directly connected to at least one of the four RAO7-regulated gene 
lists were retained. Edge thickness and distance in the network correspond to the Jaccard Index of similarity. Node 
shape refers to the type of gene list (square, GO-BP; circle, DE gene lists from literature) and node color corresponds 
to nodes connected only with RAO7_P or RAO7-EMS_P (red), with RAO7_N or RAO7-EMS_N (blue) or with both posi-
tively and negatively regulated gene sets (grey). ABA, abscisic acid; BRZ, brassinozole; BR, brassinosteroid; CK, cyto-
kinin; ET, ethylene; ER, endoplasmic reticulum; GA, gibberellic acid; HL, high light; HR, hypersensitive response; IAA, 
indole-3-acetic acid; JA, jasmonic acid; MAPK, mitogen-activated protein kinase; PCD, programmed cell death; SA, 
salicylic acid; SAR, systemic acquired resistance.
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novo motif
P-value
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STAMP motifs

Name E-value Sequence Name E-value Sequence

A. RAO7/MYB29-negatively regulated (RAO7_N) 
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Supplemental Figure S9. De novo promoter motif discovery in RAO7/MYB29-regulated genes. Enriched degenerate 8-

mer motifs were identified in the 1-kb intergenic regions upstream of the translation start codon of the RAO7_N (A) and

RAO7_P (B) genes with the de novo motif discovery tool Amadeus given the background distribution of the upstream

sequences of all the genes in the genome (Linhart et al., 2008). Amadeus large run delivered 20 enriched motifs as

output. De novo motif sequences were compared to known plant motifs in the Similarity, Tree-building, and Alignment of

DNA Motifs and Profiles (STAMP) database and known motifs with significant matches to the de novo motifs are

displayed (Mahony et al., 2007). Sequence logos were made with WebLogo 2.8.2 for 8-mers as input and WebLogo

3.5.0 for position weight matrices (PWM) as input (Crooks et al., 2004). Logos of motifs for which the PWM was not

publically available were copied from the STAMP website and indicated with asterisks. HG, hypergeometric.

.
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P-value

(HG)

STAMP motifs

Name E-value Sequence Name E-value Sequence

A. RAO7/MYB29-negatively regulated (RAO7_N) (continued) 

TGA1A-

NTPR1A
2.0E-13 3.6E-06

(5)

JASE2ATOPR1 1.3E-05

AtMYB15

bZIP911_M003

59*

2.0E-14 4.1E-07

7.8E-05QELEMENTZ

MZM13

TATABOX1

ATHB6

1.1E-06

TGTCACACM-

CUCUMISIN

7.0E-14

1.7E-07

SEBFCONSSTP

R10A
9.2E-07

1.6E-13

SPL1_oneSite 9.2E-07

(6)

BIHD1OS 1.9E-06

(7)

(8)

(9)

(10)

ACGTOSGLUB1 1.5E-06

5.7E-16

TATCCAC-

HVAL21
1.9E-11 SREATMSD 4.5E-09

MYB80_

M01052*
1.4E-07

ACIPVPAL2 3.2E-08

TaMYB80

3.7E-07

4.5E-16

4.4E-14

CARG1ATAP3

3.9E-12

GLUTAACAOS 5.1E-04
DRE2COREZ

MRAB17 5.1E-04

ATHB6 1.3E-07

1.3E-13

ATHB1 8.5E-07

(18)

(19)

(20)

Amadeus de 

novo motif
P-value

(HG)

STAMP motifs

Name E-value Sequence Name E-value Sequence

B. RAO7/MYB29-positively regulated (RAO7_P) 
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Supplemental Figure S9. De novo promoter motif discovery in RAO7/MYB29-regulated genes. Enriched degenerate 8-

mer motifs were identified in the 1-kb intergenic regions upstream of the translation start codon of the RAO7_N (A) and

RAO7_P (N) genes with the de novo motif discovery tool Amadeus given the background distribution of the upstream

sequences of all the genes in the genome (Linhart et al., 2008). Amadeus large run delivered 20 enriched motifs as

output. De novo motif sequences were compared to known plant motifs in the Similarity, Tree-building, and Alignment of

DNA Motifs and Profiles (STAMP) database and known motifs with significant matches to the de novo motifs are

displayed (Mahony et al., 2007). Sequence logos were made with WebLogo 2.8.2 for 8-mers as input and WebLogo

3.5.0 for position weight matrices (PWM) as input (Crooks et al., 2004). Logos of motifs for which the PWM was not

publically available were copied from the STAMP website and indicated with asterisks. HG, hypergeometric. (Continued)

.
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Name E-value Sequence Name E-value Sequence

B. RAO7/MYB29-positively regulated (RAO7_P) (Continued) 
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Supplemental Figure S9. De novo promoter motif discovery in RAO7/MYB29-regulated genes. Enriched degenerate 8-

mer motifs were identified in the 1-kb intergenic regions upstream of the translation start codon of the RAO7_N (A) and

RAO7_P (B) genes with the de novo motif discovery tool Amadeus given the background distribution of the upstream

sequences of all the genes in the genome (Linhart et al., 2008). Amadeus large run delivered 20 enriched motifs as

output. De novo motif sequences were compared to known plant motifs in the Similarity, Tree-building, and Alignment of

DNA Motifs and Profiles (STAMP) database and known motifs with significant matches to the de novo motifs are

displayed (Mahony et al., 2007). Sequence logos were made with WebLogo 2.8.2 for 8-mers as input and WebLogo

3.5.0 for position weight matrices (PWM) as input (Crooks et al., 2004). Logos of motifs for which the PWM was not

publically available were copied from the STAMP website and indicated with asterisks. HG, hypergeometric. (Continued)

.
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Supplemental Figure S10. De novo promoter motif discovery in RAO7/MYB29-EMS--regulated genes. Enriched degenerate 8-mer
motifs were identified in the 1-kb intergenic regions upstream of the translation start codon of the RAO7-EMS_N (A) and RAO7-
EMS_P (B) genes with the de novo motif discovery tool Amadeus given the background distribution of the upstream sequences of
all the genes in the genome (Linhart et al., 2008). Amadeus normal run provided 10 enriched motifs as output. The de novo motif
sequences were compared to known plant motifs in the Similarity, Tree-building, and Alignment of DNA Motifs and Profiles
(STAMP) database and known motifs with significant matches to the de novo motifs are displayed (Mahony et al., 2007). Sequence
logos were made with WebLogo 2.8.2 for 8-mers as input and WebLogo 3.5.0 for position weight matrices (PWM) as input (Crooks
et al., 2004). Logos of motifs for which the PWM was not publicly available were copied from the STAMP website and indicated
with an asterisk (*). HG, hypergeometric.
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Supplemental Figure S10. De novo promoter motif discovery in RAO7/MYB29-EMS-regulated genes. Enriched degenerate 8-mer motifs were
identified in the 1-kb intergenic regions upstream of the translation start codon of the RAO7-EMS_N (A) and RAO7-EMS_P (B) genes with the
de novo motif discovery tool Amadeus given the background distribution of the upstream sequences of all the genes in the genome (Linhart
et al., 2008). Amadeus normal run provided 10 enriched motifs as output. The de novo motif sequences were compared to known plant
motifs in the Similarity, Tree-building, and Alignment of DNA Motifs and Profiles (STAMP) database and known motifs with significant
matches to the de novo motifs are displayed (Mahony et al., 2007). Sequence logos were made with WebLogo 2.8.2 for 8-mers as input and
WebLogo 3.5.0 for position weight matrices (PWM) as input (Crooks et al., 2004). Logos of motifs for which the PWM was not publicly
available were copied from the STAMP website and indicated with an asterisk (*). HG, hypergeometric. (Continued)
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 BN CDY64136 peptide: CDY64136 pep:ANNOTATED protein coding

 Bo7g098590.1 peptide: Bo7g098590.1 pep:NOVEL protein coding

 BN CDY02148 peptide: CDY02148 pep:ANNOTATED protein coding

 Bra012961.1 peptide: Bra012961.1-P pep:PREDICTED protein coding

 Bo9g014610.1 peptide: Bo9g014610.1 pep:KNOWN protein coding

 Bra035929.1 peptide: Bra035929.1-P pep:PREDICTED protein coding

 AL scaffold 802785.1 peptide: scaffold 802785.1 pep:NOVEL protein coding

 AT5G61420.2 peptide: AT5G61420.2 pep: protein coding

 Bo2g161590.1 peptide: Bo2g161590.1 pep:NOVEL protein coding

 Bra029311.1 peptide: Bra029311.1-P pep:PREDICTED protein coding

 AL fgenesh2 kg.6 738 AT5G07690.1 peptide: fgenesh2 kg.6 738 AT5G07690.1 pep:NOVEL protein coding

 AT5G07690.1 peptide: AT5G07690.1 pep: protein coding

 Bo9g175680.1 peptide: Bo9g175680.1 pep:NOVEL protein coding

 BN CDX78305 peptide: CDX78305 pep:ANNOTATED protein coding

 Bra005949.1 peptide: Bra005949.1-P pep:PREDICTED protein coding

 BN CDX81067 peptide: CDX81067 pep:ANNOTATED protein coding

 Bo3g004500.1 peptide: Bo3g004500.1 pep:NOVEL protein coding

 AL Al scaffold 0006 698 peptide: Al scaffold 0006 698 pep:NOVEL protein coding

 AT5G07700.1 peptide: AT5G07700.1 pep: protein coding

 Bra035954.1 peptide: Bra035954.1-P pep:PREDICTED protein coding

 AL fgenesh2 kg.2 1680 AT1G74080.1 peptide: fgenesh2 kg.2 1680 AT1G74080.1 pep:NOVEL protein coding

 AT1G74080.1 peptide: AT1G74080.1 pep: protein coding

 BN CDY49137 peptide: CDY49137 pep:ANNOTATED protein coding

 Bra008131.1 peptide: Bra008131.1-P pep:PREDICTED protein coding

 Bo2g080900.1 peptide: Bo2g080900.1 pep:NOVEL protein coding

 BN CDX96511 peptide: CDX96511 pep:ANNOTATED protein coding

 BN CDX73043 peptide: CDX73043 pep:ANNOTATED protein coding

 Bo6g118350.1 peptide: Bo6g118350.1 pep:NOVEL protein coding

 Bra015939.1 peptide: Bra015939.1-P pep:PREDICTED protein coding

 POPTR 0001s41920.1 peptide: POPTR 0001s41920.1 pep:KNOWN protein coding

 VIT 18s0001g05670.t01 peptide: VIT 18s0001g05670.t01 pep:NOVEL protein coding

 GLYMA02G12242.1 peptide: GLYMA02G12242.1 pep:NOVEL protein coding

 GLYMA01G06192.1 peptide: GLYMA01G06192.1 pep:NOVEL protein coding

 GLYMA02G12254.1 peptide: GLYMA02G12254.1 pep:NOVEL protein coding

 GLYMA02G12266.1 peptide: GLYMA02G12266.1 pep:NOVEL protein coding

 GLYMA07G35561.1 peptide: GLYMA07G35561.1 pep:NOVEL protein coding

 POPTR 0010s17300.1 peptide: POPTR 0010s17300.1 pep:KNOWN protein coding

 GLYMA18G49630.2 peptide: GLYMA18G49630.2 pep:NOVEL protein coding

 GLYMA09G37040.2 peptide: GLYMA09G37040.2 pep:NOVEL protein coding

 VIT 14s0108g01080.t01 peptide: VIT 14s0108g01080.t01 pep:NOVEL protein coding

 POPTR 0017s12230.1 peptide: POPTR 0017s12230.1 pep:KNOWN protein coding

 GLYMA13G05550.2 peptide: GLYMA13G05550.2 pep:KNOWN protein coding

 GLYMA19G02890.1 peptide: GLYMA19G02890.1 pep:KNOWN protein coding

 VIT 01s0026g02770.t01 peptide: VIT 01s0026g02770.t01 pep:NOVEL protein coding

 Bo5g156410.1 peptide: Bo5g156410.1 pep:NOVEL protein coding

 Bra039142.1 peptide: Bra039142.1-P pep:PREDICTED protein coding

 BN CDX69532 peptide: CDX69532 pep:ANNOTATED protein coding

 Bra008705.1 peptide: Bra008705.1-P pep:PREDICTED protein coding

 BN CDX85555 peptide: CDX85555 pep:ANNOTATED protein coding

 Bo3g010230.1 peptide: Bo3g010230.1 pep:NOVEL protein coding

 AT5G15310.4 peptide: AT5G15310.4 pep: protein coding

 AL fgenesh2 kg.6 1513 AT5G15310.1 peptide: fgenesh2 kg.6 1513 AT5G15310.1 pep:NOVEL protein coding

 AT5G15310.1 peptide: AT5G15310.1 pep: protein coding

99

99

99

95

88

100

100

96

97

98

89

99

94

98

99

84

98

27

35

89

48

34

46

100

91

100

56

99

42

100

99

74

99

78

48

80

69

36

23

77

38

94

46

53

73

63

0.1

A

At MYB29

At MYB76

At MYB28

Supplemental Figure S11. Sequence conservation of potential MYB29 homologs. A, Phylogenetic tree of MYB29

sequence-similar proteins from dicots obtained through the Ensembl Plants release 33 platform with BLAST in Ensembl (E-

value < 1.00E-65). Glycine max (GLYMA), Populus trichocarpa (POPTR), and Vitis vinifera (VIT) protein sequences similar (E-

value < 1.00E-62) to MYB29 were included as an outgroup of the tree. MYB29 was identified in a Brassicaceae-specific clade,

including Arabidopsis thaliana (At) MYB28 and MYB76 and Arabidopsis lyrata (AL), Brassica napa (BN), Brassica oleracea

(Bo), and Brassica rapa (Bra) homologs. These results indicate that the Arabidopsis thaliana MYB29, MYB28, and MYB76

genes and their respective orthologous genes were obtained from a common ancestral gene. The phylogenetic tree was

constructed in Mega 5 with the maximum likelihood method and bootstrap values were estimated with 1,000 replicates (Tamura

et al. 2011). B, Analysis of the conservation of MYB29 arginine (R) 178 (highlighted with asterisk) in the homologous proteins.

Conservation was found in all included species in the clade: A. lyrata (3/3), B. napa (1/4), B. oleracea (1/5), B. rapa (2/4).

Sequences were aligned by means of the ClustalW algorithm in BioEdit (version 7.2.5) with default alignment parameters (Hall,

1999). Residues common or similar in at least half of the sequences are marked with colored boxes.
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At_AT5G07690.1 MSRKPCCVGEGLKKGAWTAEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWANYLKPDIKRGEFSYEEEQIIIM

At_AT5G61420.2 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHDHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPEIKRGEFSSEEEQIIIM

At_AT5G07700.1 MSKRPYCIGEGLKKGAWTTEEDKKLISYIHDHGEGGWRDIPEKAGLKRCGKSCRLRWTNYLKPDIKRGEFSYEEEQIIIM

Al_scaffold_802785.1 MSRKPCCVGERLKKGAWTTEEDKKLISYIHDHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPEIKRGEFSSEEEQIIIM

Al_scaffold_0006_698 MSKRLCCIGEGLKKGAWTIEEDKKLISYIHDHGEGGWRDIPEKAGLKRCGKSCRLRWTNYLKPDIKRGEFSYEEEQIIIM

Al_fgenesh2_kg.6__738__AT5G076 MSRKPCCVGEGLKKGAWTAEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWANYLKPDIKRGGFSYEEEQIIIM

Bn_CDX78305 MSRKPCCVGEGLKKGAWTIEEDKKLISYLHEHGEGGWRDIPQKAGLKRCGKSCRLRWANYLKPDIKRGEFSYEEEQIIIM

Bn_CDX81067 MSRKPCCVREGLKKGVWTIEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWANYLKPDIKRGEFSYEEEQIIIM

Bn_CDY64136 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPDVKRGEFSSEEEQIIIM

Bn_CDY02148 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPDVKRGEFSSEEEQIIIM

Bo_Bo2g161590.1 MSRKRCCVGEGLKKGAWTIEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPEIKRGEFSSEEEQIIIM

Bo_Bo3g004500.1 MSRKPCCVREGLKKGVWTIEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWANYLKPDIKRGEFSYEEEQIIIM

Bo_Bo7g098590.1 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPDVKRGEFSSEEEQIIIM

Bo_Bo9g014610.1 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPEIKRGEFSSEEEQIIIM

Bo_Bo9g175680.1 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWANYLKPDIKRGEFSYEEEQIIIM

Br_Bra005949.1 MSRKPCCVGEGLKKGAWTIEEDKKLISYLHEHGEGGWRDIPQKAGLKRCGKSCRLRWANYLKPDIKRGEFSYEEEQIIIM

Br_Bra012961.1 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHEHGEGGWRDIPQKAGFKRCGKSCRLRWTNYLKPDVKRGEFSSEEEQIIIM

Br_Bra029311.1 MSRKPCCVGEGLKKGAWTTEEDKTLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPEIKRGEFSSEEEQIIIM

Br_Bra035929.1 MSRKPCCVGEGLKKGAWTTEEDKKLISYIHEHGEGGWRDIPQKAGLKRCGKSCRLRWTNYLKPEIKRGEFSSEEEQIIIM
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At_AT5G07690.1 LHASRGNKWSVIARHLPKRTDNEIKNYWNTHLKKLLIDKGIDPVTHKPLAY-DSNPDEQSQ-------------------

At_AT5G61420.2 LHASRGNKWSVIARHLPRRTDNEIKNYWNTHLKKRLMEQGIDPVTHKPLAS-SSNPTVDEN----LNSPNASS-SDKQYS

At_AT5G07700.1 LHASRGNKWSVIARHLPKRTDNEVKNYWNTHLKKRLIDDGIDPVTHKPLASSNPNPVEPMKFDFQKKSNQDEH--SSQ--

Al_scaffold_802785.1 LHASRGNKWSVIARHLPRRTDNEIKNYWNTHLKKRLIEQGLDPVTHKPLAS-SSNPTVDEN----LNSLNDSS-SDKQYS

Al_scaffold_0006_698 LHASRGNKWSTIARHLPKRTDNEVKNYWNTHLKKRLIDNGIDPVTHKPLDSSNPGSAVPKKFDCQDKSIPDEH--SVQ--

Al_fgenesh2_kg.6__738__AT5G076 LHASRGNKWSVIARHLPKRTDNEIKNYWNTHLKKRLTDKGIDPVTHKPLAY-DSNPEEQSQS------------------

Bn_CDX78305 LHASRGNKWSVIARHLPKRTDNEIKNYWNTNLRKRLIDQGNDPLTHKPLAS-TPEPATPKTSDLQDDSNP----------

Bn_CDX81067 LHASRGNKWSVIARHLPKRTDNEIKNYWNTNLKKRLIDQGLDPLTHKPLAS-THEPATPKTSEFQDDSN-----------

Bn_CDY64136 LHASRGNKWSDIARHLPRRTDNEVKNYWNTHLKKRLIEQGIDPMTHKPLAS-NSNPTVNTP-PENLHSLAAPS-SDKQYS

Bn_CDY02148 LHASRGNKWSDIARHLPRRTDNEVKNYWNTHLKKRLIEQCIDPVTHKPLAS-NSNHTVNTP-PENLHSLAAPS-SDKQYS

Bo_Bo2g161590.1 LHAARGNKWSVIARHLPRRTDNEIKNYWNTHLKKRLIEEGIDPVTHKPLAS-NTNPTVTTTQPENLHSLDASS-SDKRYS

Bo_Bo3g004500.1 LHASRGNKWSVIAKHLPKRTDNEIKNYWNTNLKKRLIDQGIDPLTHKPLGS-TPEPATPKTSDFQDDSNPSNL--DEQ-S

Bo_Bo7g098590.1 LHASRGNKWSDIARHLPRRTDNEVKNYWNTHLKKRLIEQGIDPMTHKPLAS-NSNPTVNTP-PENLHSLAAPS-SDKQYS

Bo_Bo9g014610.1 LHASRGNKWSVIARHLPRRTDNEIKNYWNTHLKKRLIEQGTHPLTHKPLAS-NTNPTVPEN----LHSLDASSNSDKQYS

Bo_Bo9g175680.1 LHASRGNKWSVIARHLPKRTDNEVKNYWNTHLKKRLIDQGIDPLTHKPLAS-NPNPATPRTSEGQDDSNPINL--DEQ-S

Br_Bra005949.1 LHASRGNKWSVIARHLPKRTDNEIKNYWNTNLRKRLIDQGNDPLTHKPLAS-TPEPATPKTSDLQDDSNPSNL--DEQYS

Br_Bra012961.1 LHASRGNKWSDIARHLPRRTDNEVKNYWNTHLKKRLIEQCIDPVTHKPLAS-NSNHTVNTP-PENLHSLAAPS-SDKQYS

Br_Bra029311.1 LHAARGNKWSVIARHLPRRTDNEIKNYWNTHLKKRLIEQGIDPVTHKPLAS-NTSPTVTTTQPGNLHSLDASS-SDKRYS

Br_Bra035929.1 LHASRGNKWSVIARHLPRRTDNEIKNYWNTHLKKRLIEQGTDPVTHKPLAS-NTNPTVPEN----LHSLDASS-SDKQYS
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At_AT5G07690.1 -SGSISPKSLPPSS-SKN---VPEITSSDETPKY-DASLSSKKRCFKRSSSTSKLLNKVAARASSMGTILGAS----IEG

At_AT5G61420.2 RSSSMPFLSRPPPSSCNMVSKVSELSSNDGTPIQ-GSSLSCKKR-FKKSSSTSRLLNKVAAKATSIKDILSASMEGSLSA

At_AT5G07700.1 -SSSTTPASLPLSSNLNS---VKSKISSGETQIE-SGHVSCKKR-FGRSSSTSRLLNKVAARASSIGNILSTS----IEG

Al_scaffold_802785.1 RSSSMPTLSRPLPSSCNMVSKVCEISSNDGTPVQ-GSSLSCKKR-FKKSSSTSRLLNKVAAKATSIKDILSASMEGSLSA

Al_scaffold_0006_698 -WSSTTPASLPLSSTFNS---VKPKISSGETQIE-SGFLRCKKR-FERSSSTSRLLNKVAARASSIGNILSTS----IEG

Al_fgenesh2_kg.6__738__AT5G076 -AGSISPKSLLPPS-SYN---VQEISSSDETPKN-DVSLSSKKRCFKRSSSTSKLLNKVAARAASIGNILAAS----IEG

Bn_CDX78305 -------KSLPLSSNSCN---ILEISNSDETPRN-YGSFNSK-----KLSSTSELLNKVATRAASMGNIISAS----MEG

Bn_CDX81067 -SESMSPKSLPLSSGSCN---ILEISNSDETPRN-YGSLSSK-----ESNSTSELLNKVATRAASMGNIISAS----MEG

Bn_CDY64136 RSSSLPSLSR--------------LTNKDGTPVQ-GGSLSHKKS-FKRSSSTSRLLNKVAAKVTSVKEILSASMEGSLSA

Bn_CDY02148 RSSSMPSLSR--------------LTNKDGTPVQ-GGALSHKKR-FKKSSSTSRLLNKVAAKVTSVKEIF-------LSA

Bo_Bo2g161590.1 RSSSMPPMSLPLSSGF-------NPVSEIITPVQ-RGSLSCKKS-IKKSNSTSRLLNKVAAKATTIKDIL--------SA

Bo_Bo3g004500.1 HSGSMSLKSLPLSSSSCN---LLEISNRDEVPRN-YGTLNSK-----ISSYTSELLNKVAPRAASMGNIISAS----MEG

Bo_Bo7g098590.1 RSSSLPSLSR--------------LTNKDGTPVQ-GGSLSHKKS-FKRSSSTSRLLNKVAAKVTSVKEILSASMEGSLSA

Bo_Bo9g014610.1 RSSSMPSMSCTPSSGFN---TVFENTSKDGTPVREDDSLSRKKR-FKKSSSTSRLLNKVAAKATSMKEALSAS----MEG

Bo_Bo9g175680.1 QSGSMSPKSLPHSSSSCN---LQTIINSDETPRN-NGSLSSKKCRFKKLSSTSKLLNKVATKASSIGNMLSAS----MEG

Br_Bra005949.1 HSGSMSPESLPLSSNSCN---ILEISNSDETPRN-YGSFNSK-----KLSSTSELLNKVATRAASMGNIISAS----MEG

Br_Bra012961.1 RSSSMPSLSR--------------LTNKDGTPVQ-GGALSHKKR-FKKSSSTSRLLNKVAAKVTSVKEILSASMEGSLSA

Br_Bra029311.1 RSSSMPSMSRPLSSGF-------NPSSEITTPVQ-GGSLSCKKS-IKKSNSTSRLLNKVAAKATSIKDIL--------SA

Br_Bra035929.1 RSSSMPTMSCPPSSGFN---TVFENTSKDGTPVHEDDSLSRKKR-FKKSSSTSRLLNKVAAKATSMKEALSAS----MEG
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At_AT5G07690.1 TLISSTPLSS-CLN-----DDFSETS-QFQMEEFDPFYQSSEHIIDHMKEDISINNSE-YDFSQFLEQFSNNEGEEADNT

At_AT5G61420.2 TTISHASFFNGFTEQIRNEEDSSNTSLTNTLAEFDPFSPSSLYPEHEINATSDLNMDQDYDFSQFFEKFGGD-NHNEENS

At_AT5G07700.1 TLR--SPASSSGLP-----DSFSQSY-EYMIDNKE-----------DLGTSIDLNIPE-YDFPQFLEQLINDD-DENENI

Al_scaffold_802785.1 TTISHASFFNGFTEQIHNGEDSSNTSLTNTLAEFDPFSPSSLYPEHEINATSDLNMDQDYDFSQFFEKFGGD-NHNEENS

Al_scaffold_0006_698 TLS--SPASSSCLP-----DSFSQSS-EHMIDNKE-----------DLSTSIDINIPE-YDFPQFLEQFINDD-DEAENT

Al_fgenesh2_kg.6__738__AT5G076 TLISSTPLSS-CLN-----HDSSETS-QFQMEEFDQFCQSSEHIIDHMKEDISINNSE-YDFSQFLEQFSKNEGEEANNI

Bn_CDX78305 TLIPSTTLSPPCLN-----DGLSETS-HFQMDEF------------DIDMNFDFNNSE-HDFSEFLEQFSNNAAEEADNI

Bn_CDX81067 TLIPSTTLSPPCLN-----DGLSETS-HFQMDEF------------DIGMNFDFNNSE-HDFSQFMEEFSNNAAEEADNI

Bn_CDY64136 TTLPYASYSDGFSEQIRNGEGSSN-------------------AEHEINATSDLGMD--YDFSHFLEKLGRD-DHNEEND

Bn_CDY02148 TTLPYASHSNGFSEQIGNEEDSSN-------------------AEHEINATSDLGMD--YDFSHFLEKLGRD-DHNEEND

Bo_Bo2g161590.1 TTISYESFSNGFPEQTRNEEDSSN-----ALADFDPFPQSLLYTEHEVHATSDLDMDQGYDFSYFLETLGRD-EHN----

Bo_Bo3g004500.1 TLIPSTTLSPPCLN-----DGLSETS-HFQMDEF------------DIDVNFDFNNSE-HDFSQFMGEFSNNAAEEADNI

Bo_Bo7g098590.1 TTLPYASYSDGFSEQIRNGEGSSNAFLTNTLAEFDPFSQSPLYSEHEINATSDLGMD--YDFSHFLEKLGRD-DHNEEND

Bo_Bo9g014610.1 SLNANISFSNGYSEQILNEDDSSNASLINTLAEFDPFLQTTFYPENEMNTTSDLGIDQ-DYFSHFLENFG---NHNEEHY
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Supplemental Figure S11. Sequence conservation of potential MYB29 homologs. A, Phylogenetic tree of

MYB29 sequence-similar proteins from dicots obtained through the Ensembl Plants release 33 platform with BLAST

in Ensembl (E-value < 1.00E-65). Glycine max (GLYMA), Populus trichocarpa (POPTR), and Vitis vinifera (VIT)

protein sequences similar (E-value < 1.00E-62) to MYB29 were included as an outgroup of the tree. MYB29 was

identified in a Brassicaceae-specific clade, including Arabidopsis thaliana (At) MYB28 and MYB76 and Arabidopsis

lyrata (AL), Brassica napa (BN), Brassica oleracea (Bo), and Brassica rapa (Bra) homologs. These results indicate

that the Arabidopsis thaliana MYB29, MYB28, and MYB76 genes and their respective orthologous genes were

obtained from a common ancestral gene. The phylogenetic tree was constructed in Mega 5 with the maximum

likelihood method and bootstrap values were estimated with 1,000 replicates (Tamura et al. 2011). B, Analysis of the

conservation of MYB29 arginine (R) 178 (highlighted with asterisk) in the homologous proteins. Conservation was

found in all included species in the clade: A. lyrata (3/3), B. napa (1/4), B. oleracea (1/5), B. rapa (2/4). Sequences

were aligned by means of the ClustalW algorithm in BioEdit (version 7.2.5) with default alignment parameters (Hall,

1999). Residues common or similar in at least half of the sequences are marked with colored boxes. (Continued)
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Supplemental Figure S12. Comparison of genes regulated by RAO7, KIN10, and sucrose. Venn diagrams

depicting overlap between genes regulated by RAO7 and SNF1 KINASE HOMOLOG 10 (KIN10) (A), RAO7-EMS

and KIN10 (B), RAO7 and sucrose (C), RAO7-EMS and sucrose (D), RAO7, KIN10, and sucrose (E), and RAO7-

EMS, KIN10, and sucrose (F). KIN10-regulated genes were obtained from Baena-Gonzalez et al. (2007) and

differential genes upon sucrose treatment from Gonzali et al. (2006). The probability (P value) of having an overlap

size equal or greater than observed was calculated with a cumulative hypergeometric test in R (v.3.2.3). N.s., not

significant.
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Supplemental Figure S13. Plot of the total within-group sum of squares against the number of

clusters in K-means solutions. For each gene list (RAO7_N, RAO7_P, RAO7-EMS_N, and RAO7-

EMS_P), genes with similar expression patterns (log2 AA-fold changes in Col:LUC, rao7EMS, and

rao7KO) were grouped by K-means clustering (with k = 2 to 20 number of clusters) with the kmeans

function of R (Hartigan and Wong, 1979; R Core Team, 2014) and total within-group sum of squares were

calculated. An appropriate number of clusters (k) was chosen for which the decrease of the within-group

sum of squares dropped off.
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