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Figure S4
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Molecular Function: Level 2; Root
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Molecular Function: Level 9; Root
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Molecular Function: Level 3; Root
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Molecular Function: Level 10; R oot
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Biological Process: Level 3; Root
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Biological Process: Level 9; Root

B R NA export from nucleus
M negative regulation of histone acetylation
O regulation of histone methylation

M trichoblast differentiation

B positive regulation of ARF GTPase activity
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M regulation of anion channel activity

O regulation of MR NA processing

B RNA splicing, via transesterification reactions with
bulged adenosine as nucleophile

O cleavage involved in rR NA processing

B copper ion trans port

M gene silencing by miR NA

B regulation of transcription from R NA polymerase Il
promoter

B induction of apoptosis

[ regulation of histone modification

B NADP metabolic process
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[ regulation of protein kinase activity

M atrichoblast differentiation
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O RNA interference
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[ ATP biosynthetic process

Biological Process: Level 10; Root
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Molecular Function: Level 2; Leaf
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Molecular Function: Level 10; Leaf
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O cell activation

E pigment metabolic process

M cell cycle

Oanatomical structure development
B hormone metabolic process

Ocell death

M cell projection organization
Ekilling of cells of other organism

M response to endogenous stimulus
M response to abiotic stimulus

M genetic transfer

M cellular component disassembly
Ocell wall organization

M cellular component assembly

M viral reproductive process

O biosynthetic process

M transposition

O ribonucleoprotein complex biogenesis
B membrane organization
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Oorgan growth
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O regulation of molecular function
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Biological Process: Level 9; Leaf

B R NA export from nucleus
M negative regulation of histone acetylation
[ regulation of histone methylation

M trichoblast differentiation

B positive regulation of ARF GTPase activity
O maturation of SSU-rR NA

M regulation of anion channel activity

O regulation of mR NA processing

B R NA splicing, via transesterification reactions with
bulged adenosine as nucleophile

[ cleavage involved in rR NA processing

B copper ion trans port

M gene silencing by miR NA

M regulation of transcription from R NA polymerase II
promoter

M induction of apoptosis

[ regulation of histone modification

B NADP metabolic process

M production of siR NA involved in R NA interference
O calcium ion trans port

B manganese ion transport

[ regulation of protein kinase activity

M atrichoblast differentiation

O transcription elongation from R NA polymerase Il
promoter

M positive regulation by symbiont of host innate
immunity

M negative regulation of phos phatase activity

B UMP biosynthetic process

M iron ion homeostasis

O zinc ion trans port

M protein geranylgeranylation

B negative regulation of histone modification

O ubiquitin-dependent protein catabolic process
B IMP biosynthetic process

O RNA interference

M cell tip growth

O L-alanine catabolic process

M bis(5'-nucleosidyl) oligophos phate catabolic
process

M positive regulation by symbiont of hostimmune
response

B cotranslational protein targeting to membrane

E maturation of LSU-rRNA

O positive regulation of kinase activity

[ ATP biosynthetic process

Biological Process: Level 10; Leaf

pathway
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O pH reduction

process
M regulation of MAP kinase
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M intracellular pH reduction

O induction of apoptosis by
intracellular signals

protein kinase activity
M internal peptidyl-lysine
acetylation

 toll-like receptor signaling

E regulation of GTP catabolic

Ml production of miR NAs involved in gene silencing by
miRNA

O SR P-dependent cotrans|lational protein targeting to
membrane

B proteasomal ubiquitin-dependent protein catabolic
process

O regulation of phos phoprotein phos phatase activity

Ml diadenosine polyphos phate metabolic process

[ positive regulation of histone methylation

M regulation of MR NA 3'-end processing

M nuclear-transcribed mR NA catabolic process,
deadenylation-independent decay
B R NA 3'-end processing

M spliceosome assembly

O positive regulation of histone modification
[ R NA wobble base modification

Il DNA double-strand break processing

O regulation of histone acetylation
M actin filament capping

O GTP catabolic process
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Cellular Components: Level 2; Leaf

B microtubule cytoskeleton
H megasporocyte nucleus

O nuclear body

[ condensed chromosome

Il COPI-coated vesicle

O clathrin coated vesicle
membrane

B DNA-directed RNA
polymerase Il, holoenzyme

O clathrin vesicle coat

B MR NA cleavage factor
complex

O nuclear chromatin

B ER to Golgi transport vesicle
membrane

W trans-Golgi network trans port
vesicle

M transcription elongation factor
complex

M cell

[ membrane-enclosed lumen
O virion

M extracellular region

B macromolecular complex
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M transcription factor complex

O DNA-directed RNA
polymerase IV complex

B SWIANF-type complex

M endocytic vesicle

O germ cell nucleus

M actin cytoskeleton

O trans-Golgi network trans port
vesicle membrane

M chloroplaststroma
O coated vesicle

M cytoplasmic microtubule
M transport vesicle

M vesicle coat

W thylakoid light-harvesting
complex

Cellular Components: Level 3; Leaf
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Cellular Components: Level 9; Leaf

embrane-bounded organelle

M extracellular region part

O cell part

M organelle part

M non-membrane-bounded
organelle

O protein complex

B vesicle

M clathrin-coated vesicle
B ER to Golgi transport vesicle
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Molecular Function: Level 2; Stem
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B metallochaperone
activity

activity

M antioxidant activity
O enzyme regulator
activity
M binding
activity
B catalytic activity
[ trans porter activity

Molecular Function: Level 9; Stem

B peptide N-acetyltransferase
activity

M purine NTP-dependent
helicase activity

[ voltage-gated potassium
channel activity

[ iron ion transmembrane
trans porter activity

B monovalent cation:hydrogen
antiporter activity

O manganese ion
transmembrane trans porter
activity

M hydrogen ion transmembrane
trans porter activity

O cadmium ion transmembrane
trans porter activity
B microtubule motor activity

O glucose transmembrane
trans porter activity

B molecular transducer

O structural molecule

[ electron carrier activity

O translation regulator

M lysine N-acetyltransferase
activity
W DNA helicase activity

M calcium:cation antiporter
activity

M zinc ion transmembrane
trans porter activity

O excitatory extracellular
ligand-gated ion channel
activity

M hydrogen:glucose symporter
activity

Ml hexose phosphate
transmembrane trans porter
activity

O ATPase activity, coupled

W copper ion transmembrane
trans porter activity
O RNA helicase activity

B tetrapyrrole binding
M ligase activity
[ kinase regulator activity

[ small protein activating enzyme

activity
M ribonucleoprotein binding
O enzyme activator activity
W carboxylic acid binding
O deaminase activity
M amine binding
O cyclase activity
B hormone binding
M oxidoreductase activity

M signal transducer activity
B metal cluster binding

[ transmembrane trans porter
activity

Molecular Function: Level 3; Stem

& lipid binding
M vitamin binding
O nucleic acid binding

M transcription cofactor activity

O cofactor trans porter activity

B chromatin binding

O nucleoside binding

B carbohydrate binding

M pattern binding

M protein binding

E copper chaperone activity

O substrate-s pecific trans porter
activity

M ion binding

M alcohol binding
O peptide binding

Molecular Function: Level 10; Stem

B drug binding

[ hydrolase activity

B glycogen debranching enzyme
activity

O peroxidase activity

B transferase activity

B cofactor binding

W isomerase activity

M lyase activity

O enzyme inhibitor activity

M translation repressor activity
H phos phatase regulator activity
O binding, bridging

B nucleoside-triphos phatase
regulator activity
O nucleotide binding

M histone acetyltransferase
activity

B ATP-dependent DNA
helicase activity

O ATP-dependent helicase
activity

M iron chelate
transmembrane trans porter
activity

B DNA-dependentATPase
activity

O ATPase activity, coupled to
movement of substances



M cell killing

E multicellular
organismal process

O cellular component
biogenesis

[ rhythmic process

M biological adhesion

O nitrogen utilization

B multi-organism process

O localization
Bl metabolic process

O signaling

M cellular process
M response to stimulus

Biological Process: Level 2; Stem

M biological regulation

O immune system
process

M growth

B sulfur utilization

O death

M viral reproduction

[ developmental process

M pigmentation

O cellular component
organization

M cell wall organization or
biogenesis

M cell proliferation

M locomotion

M reproduction

Biological Process: Level 3;

 regulation of biological quality

B multicellular organism reproduction
O DNA conformation change

M cell recognition

M extracellular structure organization
[m] organic substance metabolic process
M cellular developmental process

O stomatal movement

M response to other organism

[ catabolic process

B organelle organization

M primary metabolic process

B oxidation-reduction process

M regulation of biological process

[ detection of stimulus

M cell-cell signaling

M pigment metabolic process

O cell cycle

M anatomical structure development
@ hormone metabolic process

B cell death

O cell projection organization

M Iocalization of cell

M response to endogenous stimulus
Ml response to abiotic stimulus

[ genetic transfer

O cellular component disassembly
M cell wall organization

Stem

M cellular component assembly

O viral reproductive process

M biosynthetic process

[ ribonucleoprotein complex biogenesis
M transposition

E membrane organization

M protein complex biogenesis

M system process

M secondary metabolic process

[ external encapsulating structure organization
O cellular homeostasis

B chromosome segregation

M organ growth

O macromolecule metabolic process
B multicellular organismal movement
[ regulation of molecular function

M circadian rhythm

O cellular membrane organization

M cell division

M pigment accumulation in tissues

B organophos phate metabolic process
B immune response

O tropism

M cellular cell wall organization or biogenesis
M response to chemical stimulus

O cell aging

B membrane docking

O sexual reproduction

B developmental growth

O cell adhesion

M plant-type cell wall organization or biogenesis
B microtubule-based process

M aging

=] nitrogen compound metabolic process

O macromolecule localization

M cellular component movement

M establishment of localization

O pigment accumulation

B macromolecular complex subunit organization
O interspecies interaction between organisms
B multicellular organismal development

O actin filament-based process

M cell communication

B reproductive process

M developmental maturation

M cell wall biogenesis

[ behavior

[ small molecule metabolic process

M cellular macromolecular complex subunit organization

O cellular localization

M cellular metabolic process
O cellular response to stimulus
M response to stress

[ response to biotic stimulus
B response to external stimulus
M cytokine production



Biological Process: Level 9; Stem

B R NA export from nucleus
[ negative regulation of histone acetylation
[ negative regulation of protein phos phorylation

[ regulation of histone methylation
B trichoblast differentiation

[ positive regulation of AR F GTPase activity

B maturation of SSU-rRNA

O regulation of anion channel activity

B R NA splicing, via transesterification reactions with
bulged adenosine as nucleophile

O cleavage involved in rR NA processing

B copper ion trans port

M gene silencing by miR NA

B regulation of transcription from R NA polymerase Il
promoter

[ regulation of histone modification

O NADP metabolic process

M regulation of glucose metabolic process

M production of siR NA involved in R NA interference
O calcium ion homeostasis

B calcium ion transport
[ manganese ion transport
M regulation of glycogen biosynthetic process

O regulation of protein kinase activity

Hl negative regulation of phos phorylation

M transcription elongation from R NA polymerase Il
promoter

B positive regulation by symbiont of host innate
immunity

[ negative regulation of phos phatase activity

0 UMP biosynthetic process

[ postirans lational protein targeting to membrane
M zinc ion trans port

O protein geranylgeranylation

M negative regulation of histone modification

O ubiquitin-dependent protein catabolic process
B IMP biosynthetic process

O R NA interference

M cell tip growth

M L-alanine catabolic process

M bis(5'-nucleosidyl) oligophos phate catabolic process

[ positive regulation by symbiont of hostimmune
response

[ cotranslational protein targeting to membrane

HE maturation of LSU-rR NA

B positive regulation of kinase activity

O ATP biosynthetic process

M production of miR NAs involved in gene silencing by
miRNA

O SR P-dependent cotranslational protein targeting to
membrane

Biological Process: Level 10; Stem

pathway

activity

nucleus

M pentos e-phos phate shunt
O pH reduction

M regulation of GTP
catabolic process

 regulation of MAP kinase

O positive regulation of
protein kinase activity

B mR NA export from

M toll-like receptor signaling EI NADPH regeneration

W intracellular pH reduction

[ diadenosine
polyphos phate catabolic
process

B L-fucose biosynthetic
process

M regulation of cyclin-
dependent protein kinase
activity

M internal peptidyl-lysine
acetylation

B proteasomal ubiquitin-dependent protein catabolic
process

O malate transport
Ml diadenosine polyphos phate metabolic process

M positive regulation of histone methylation

M nuclear-transcribed mR NA catabolic process,
deadenylation-independent decay

M regulation of pH

OJtRNA 3'-end processing

M regulation of intracellular pH

Ml regulation of glucan biosynthetic process

O spliceosome assembly

Ml pattern recognition receptor signaling pathway
O positive regulation of histone modification

I R NA wobble base modification

O DNA double-strand break processing
M regulation of histone acetylation
M regulation of glycogen metabolic process

M actin filament capping

B R NA splicing, via transesterification reactions with
guanosine as nucleophile

O GTP catabolic process

[ peptidyl-arginine omega-N-methylation

B modulation by symbiont of host innate immunity



Cellular Components: Level 2; Stem

B microtubule cytoskeleton
B myosin Il complex

O nuclear body

I megasporocyte nucleus

Ml histone acetyltransferase
complex

O condensed chromosome

M histone deacetylase complex

O coPl-coated vesicle

M clathrin coated vesicle
membrane

O DNA-directed RNA
polymerase Il, holoenzyme

M clathrin vesicle coat

B mR NA cleavage factor
complex

M nuclear chromatin

E ER to Golgi transport vesicle
membrane

O synaptonemal complex

M cell

B membrane-enclosed lumen
O virion

 extracellular region

B macromolecular complex
O organelle

Cellular Components: Level 8; Stem

O transcription factor complex

B DNA-directed RNA
polymerase IV complex

[ endocytic vesicle

B SWIANF-type complex

O germ cell nucleus

M actin cytoskeleton

M trans-Golgi network trans port
vesicle membrane

M chloroplaststroma

M histone methyltransferase
complex

O condensed nuclear
chromosome

H coated vesicle
M cytoplasmic microtubule

O transport vesicle
M kinesin complex

O vesicle coat

[ trans-Golgi network transport [l thylakoid light-harvesting

vesicle
M transcription elongation factor
complex

complex

Cellular Components: Level 3; Stem

B membrane-bounded
organelle

M extracellular region part

O cell part

M protein-DNA complex

M organelle part

O non-membrane-bounded
organelle

M protein complex

O vesicle

Cellular Components: Level 9; Stem

B R NA polymerase |
transcription factor complex

M clathrin-coated vesicle
O ER to Golgi transport vesicle
M multivesicular body



Molecular Function: Level 2; Flower Molecular Function: Level 3; Flower
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B molecular transducer m] g ty
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O structural molecule M ribonucleoprotein binding
activity ] enzyme activator activity

B carboxylic acid binding
[ deaminase activity

M amine binding

O cyclase activity

[ electron carrier activity
W antioxidant activity
O enzyme regulator

activity

M binding B hormone binding

O translation regulator H oxidoreductase activity
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B catalytic activity M signal transducer activity

@ trans porter activity

B metal cluster binding

O transmembrane trans porter
activity

M lipid binding
M vitamin binding
O nucleic acid binding

B drug binding
O hydrolase activity

B glycogen debranching enzyme
activity

B transcription cofactor activity [ peroxidase activity

O cofactor trans porter activity B transferase activity

B chromatin binding
O nucleoside binding
W carbohydrate binding
[ pattern binding

M protein binding

B cofactor binding

W isomerase activity

M lyase activity

O structural constituent of cuticle
[ enzyme inhibitor activity

[ copper chaperone activity Wl phos phatase regulator activity
O substrate-specific transporter [ binding, bridging

activity
[ ion binding

H alcohol binding
O peptide binding

M nucleoside-triphos phatase
regulator activity
O nucleotide binding

Molecular Function: Level 9; Flower Molecular Function: Level 10; Flower

M peptide N-acetyltransferase [ lysine N-acetyltransferase

activity activity
M purine NTP-dependent B DNA helicase activity
helicase activity
O voltage-gated potassium M calcium:cation antiporter
channel activity activity
M iron ion transmembrane M zinc ion transmembrane
transporter activity trans porter activity
B monovalent cation:hydrogen [ excitatory extracellular
antiporter activity ligand-gated ion channel
activity
O manganese ion E hydrogen:glucose sym porter
transmembrane trans porter activity
activity
M hydrogen ion transmembrane [l hexose phos phate
trans porter activity transmembrane trans porter
activity

O cadmium ion transmembrane [ ATPase activity, coupled
trans porter activity

B microtubule motor activity W copper ion transmembrane
trans porter activity
O glucose transmembrane O RNA helicase activity

trans porter activity

M histone acetyltransferase
activity

B ATP-dependent DNA
helicase activity

O ATP-dependent helicase
activity

M iron chelate
transmembrane trans porter
activity

B DNA-dependentATPase
activity

O ATPase activity, coupled to
movement of substances



Biological Process: Level 2; Flower

M cell killing [ biological regulation

B multicellular organismal [ immune system process
process

Ocellular component M growth
biogenesis

M sulfur utilization

O death

M viral reproduction

O developmental process

M pigmentation

O cellular component
organization

M rhythmic process

M biological adhesion
Ohnitrogen utilization

B multi-organism process
Oiocalization

B metabolic process

M cell wall organization or
biogenesis

M cell proliferation

M locomotion

Osignaling

M cellular process
W response to stimulus
M reproduction

Biological Process: Level 3; Flower

B regulation of biological quality M cell wall organization M sexual reproduction

B multicellular organism reproduction
[ cell recognition

M extracellular structure organization
M organic substance metabolic process

O cellular developmental process
B stomatal movement

O response to other organism

M catabolic process

O organelle organization

B primary metabolic process

B oxidation-reduction process

B regulation of biological process
M detection of stimulus

O molting cycle

M cell activation

M cell-cell signaling

[ pigment metabolic process

M anatomical structure development
O cell cycle

B hormone metabolic process

O cell death

M cell projection organization

M localization of cell

B taxis

M killing of cells of other organism
[ response to endogenous stimulus
[ response to abiotic stimulus

Ml genetic transfer

[ cellular component disassembly

Ocellular component assembly

M viral reproductive process

D biosynthetic process

Ml ribonucleoprotein complex biogenesis
M transposition

B membrane organization

M protein complex biogenesis
Osystem process

M secondary metabolic process

M external encaps ulating structure organization
O multicellular organism growth

M chromosome segregation

Dcellular homeostasis

M organ growth

B macromolecule metabolic process
B multicellular organismal movement
M regulation of molecular function

M circadian rhythm

M cellular membrane organization
Ocell division

M pigment accumulation in tissues

M organophos phate metabolic process
D immune res ponse

M tropism

O dormancy process

M cellular cell wall organization or biogenesis
Dresponse to chemical stimulus

M cell aging

B membrane docking

E developmental growth

O cell adhesion

M plant-type cell wall organization or biogenesis
M microtubule-based process

O aging

M nitrogen compound metabolic process

O macromolecule localization

M cellular component movement

[ establishment of localization

M pigment accumulation

B macromolecular complex subunit organization
M inters pecies interaction between organisms
B multicellular organismal development

O actin filament-based process

M cell communication

M reproductive process

O developmental maturation

M cell wall biogenesis

O behavior

B small molecule metabolic process

O cellular macromolecular complex subunit organization

M leukocyte activation

M cellular localization

M cellular metabolic process
M cellular response to stimulus
[ cytoplasm organization

M res ponse to stress

Il response to biotic stimulus
O response to external stimulus



Biological Process: Level9; Flower

B R NA export from nucleus
M negative regulation of protein phos phorylation
O regulation of histone methylation

M trichoblast differentiation
M positive regulation of AR F GTPase activity

O maturation of SSU-rRNA
M regulation of anion channel activity

O RNA splicing, via transesterification reactions with
bulged adenosine as nucleophile

B cleavage involved in rR NA processing

O copper ion trans port

M nickel ion trans port

M gene silencing by miR NA

Ml regulation of transcription from RNA polymerase Il
promoter

[ induction of apoptosis

[ regulation of histone modification

B NADP metabolic process

M production of siR NA involved in R NA interference
O calcium ion transport
B manganese ion transport

[ regulation of protein kinase activity

M negative regulation of phos phorylation

O transcription elongation from R NA polymerase Il
promoter

M positive regulation by symbiont of host innate immunity

M negative regulation of phosphatase activity

B UMP biosynthetic process
M posttranslational protein targeting to membrane

O zinc ion trans port

B protein geranylgeranylation

B modification by symbiont of host cell membrane
O ubiquitin-dependent protein catabolic process

B IMP biosynthetic process

O RNA interference

M cell tip growth
O L-alanine catabolic process

W positive regulation by symbiont of hostimmune
response

W cytolysis by symbiont of host cells

M cotranslational protein targeting to membrane

B maturation of LSU-rRNA

Biological Process: Level 10; Flower

pathway

process

activity

B toll-like receptor signaling

[ pentos e-phos phate shunt

O N-acetylglucosamine
biosynthetic process

M pH reduction

M regulation of GTP catabolic

O regulation of MAP kinase

B NADPH regeneration

@ intracellular pH reduction

R NA wobble uridine
modification

M diadenosine polyphos phate
catabolic process

M L-fucose biosynthetic
process

M internal peptidyl-lysine
acetylation

M positive regulation of protein [ regulation of cyclin-
kinase activity

dependent protein kinase
activity

O mR NA export from nucleus

[ positive regulation of kinase activity

I ATP biosynthetic process

Ml production of miR NAs involved in gene silencing by
miRNA

O SR P-dependent cotranslational protein targeting to
membrane

M proteasomal ubiquitin-dependent protein catabolic
process

[ malate transport

M nuclear-transcribed mR NA catabolic process,
deadenylation-independent decay

O regulation of pH

B regulation of intracellular pH

M regulation of glucan biosynthetic process

M spliceosome assembly

M pattern recognition receptor signaling pathway
O tR NA wobble base modification

[ DNA double-strand break processing
B R NA splicing, via transesterification reactions with
guanosine as nucleophile

O GTP catabolic process

W peptidyl-arginine omega-N-methylation
O modulation by symbiont of hostinnate immunity



B microtubule cytos keleton

B myosin Il complex
[ megasporocyte nucleus

B nuclear body

M condensed chromosome

O coPl-coated vesicle

M clathrin coated vesicle
membrane

O DNA-directed RNA
polymerase Il, holoenzyme

B MR NA cleavage factor
complex

O clathrin vesicle coat

M nuclear chromatin

M ER to Golgi transport vesicle
membrane

Cellular Components: Level 2; Flower

M cell

B membrane-
enclosed lumen

O extracellular region

& virion

B macromolecular
complex

O organelle

Cellular Components: Level 8; Flower

[ transcription elongation factor
complex

M fungal-type vacuole

B DNA-directed RNA
polymerase IV complex

O SWI/SNF-type complex

M endocytic vesicle

[ actin cytoskeleton

B trans-Golgi network trans port
vesicle membrane

O chloroplaststroma

B coated vesicle
B transport vesicle

M cytoplasmic microtubule
M kinesin complex

Ml trans-Golgi network transport [ vesicle coat

vesicle
M transcription factor complex

W thylakoid light-harvesting
complex

Cellular Components: Level 3; Flower

Bl membrane-bounded
organelle

M extracellular region
part

O cell part

@ protein-DNA
complex

M organelle part

O non-membrane-
bounded organelle

M protein complex

Ovesicle

Cellular Components: Level 9; Flower

B clathrin-coated
vesicle

B ER to Golgi
transportvesicle

O multivesicular body
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Figure S6
a Root (3988 transcripts)
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Figure S7
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Figure S8
Transcriptome:
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Genome:
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