Additional File 9. Profiles of protein functional clusters during berry development. A heat
map of the relative abundance in relation to the 15mm stage (the log,-normalized ratio) of proteins
during development was created by Genesis v1.0 [103]. For each protein, the gene index accession
number and the sequence description assigned with Blast2GO are provided. Proteins were grouped
according to their known or putative role in metabolic pathways or cellular processes. A)
Transporters; B) Polyphenols (I, Phenylpropanoids; II, Flavonoids; 111, Others; IV, aromatic amino
acids); C) Photosynthesis, respiration and fermentation (I, Photosynthetic; II, Respiratory); D)
Carbohydrate and malate metabolism (I, Sucrose-glycolysis/gluconeogenesis; II, Organic acid and
TCA cycle; III, Pentose phosphate; IV, Carbon fixation; V, Nucleotide-sugars; VI, Glycosidases,
glycosyltransferases); E) Nitrogen and amino acid metabolism (I, Asp, Glu, Gln; 11, Ser, Gly, Met,
Cys; III, Other amino acids; IV, Nucleotides; V, Coenzymes; VI, GABA); F) Lipid metabolism (I,
Fatty acid; 11, Phospholipid; III, Isoprenoid); G) Signaling and Hormone (I, Plasma membrane; II,
Nucleous; III, Hormone synthesis; IV, Others); H) Stress (I, Oxidative; II, General); 1) Protein
synthesis (I, Gene expression and RNA; II, Translation; III, Ribosome; IV, Folding); J) Protein
degradation (I, Proteasome-UB; 11, Other); K) Protein processing (I, Trafficking; II, PTMs); L) Cell
division and growth, biogenesis (I, replication; II, Vesicular trafficking; III, Cell wall biogenesis and
modification; IV, Cell shape); M) Defense proteins; N) Other proteins of interest; O) Unknown

proteins.



Transporters (Additional file 9A)
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DREPP- gi|147855950- Developmentally regulates plasma membrane polypeptide
PIP1-3- gi|807 1628- putative aquaporin PIP1-3

] REM- gi|147840877- remorin

sPPase- gi|157348112- soluble inorganic pyrophosphatase

"WVDAC- gi|147772866- voltage-dependent anion channel, porin3"

"WVDAC- gi|157350923- voltage-dependent anion channel, porin3"

EEE
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DTC- gi|1100743- dicarboxylate tricarboxylate carmier/2-oxoglutarate/malate translocator
REM- gi|157349698- DNA-binding family protein / remorin family protein

V ATPase- gi|26986106- vacuolar ATPase b subunit

"VDAC- gi|147769857- voltage-dependent anion channel, porin3"

@
o
-
4

140 gl g.

15mm
V-100
110 g/l

ABC T- gi|157346711- ABC transporter family protein

NH4 T- gi|145356208- ammonium transporter

PIP 1-2- gi|88867 18- putative aquaporin PIP1-2

PIP 2-1- gi|8071620- putative aquaporin PIP2-1

PIP 2-2- gi|807 1628- putative aquaporin PIP2-2

PIP 2-3- gi|124702525- aquaporin PIP2-3

PMATPase- gi|157339854 plasma membrane h+-atpase

PMATP ase- gi|157357659- h+-transporting atp synthase-like protein
PMATPase- gi|416664 plasma membrane h+-atpase

PMATPase- gi|7378771- plasma membrane h+ atpase

TIP 2-1- gi|8699606- delta tonoplast intrinsic protein TIP 2-1

V ATPase- gi|147766833- vacuolar ATP synthase subunit f

V ATPase- gi|147800093- vacuolar ATP synthase subunit e

V ATPase- gi|147826617- vacuolar membrane atpase subunit g

\V ATPase- gi|147866282- vacuolar atpase subunit ¢

V ATPase- gi|157341175- vacuolar ATP synthase subunit ¢

V ATPase- gi|157358208- vacuolar ATP synthase subunit e

V ATPase- gi|6715512- vacuolar ATP synthase subunit b

\/ PPase- gi|7739779- vacuolar H+-translocating inorganic pyrophosphatase VWPP1
VVHTGE- gi|63334145- hexose transporter




Polyphenols (Additional file 9B)
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CHI- gi|147769464 chalcone-flavanone isomerase familyexpressed
I CHI- gi|158514257/gi|1705761- chalcone isomerase 2
"AntBT- gi|157355640- Anthranilate N-benzoyltransferase protein, putative "
] GST_PHI- gi|118406886/9i|157350033- glutathione s-transferase
GST_TAU2- gi|157337206- glutathione s-transferase
111 GST_PHI- gi|157347786- glutathione transferase
IFRLS- - gi|76559894-nadh isoflavone reductase-like 5 protein
IFRLG- gi|76559896- nadh isoflavone reductase-like G protein

lﬁ' DAHPS- gi|2398679/gi|157332311- 3-deoxy-d-arabino-heptulosonate 7-phosphate synthase
FAAH- gi|147771009- fumarylacetoacetate hydrolase
HPhPR- gi|147843670- hydroxyphenylpyruvate reductase
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C4H- gi|147775009-trans-cinnamate 4-hydroxylase
I CAD- gi|157328794 cinnamyl alcohol dehydrogenase
PAL- gi|147801854 phenylalanine ammonia-lyase
ANR- gi|59857604 anthocyanidin reductase
] CHI- gi|18376655- chalcone synthase
] CHS- gi|18376653- chalcone synthase
DFR- gi|147799448- dihydroflavonol 4-reductase
I F3H- gi|122893272- flavanone 3-hydroxylase
LDOXJANS- gi|22266677- leucoanthocyanidin dioxgenase
"AntBT- gi|157355637- Anthranilate N-benzoyltransferase protein, putative "
I GST_LAMBDA- gi|157347419- glutathione s-transferase
RHCA-GT- gi|157341060- resveratrol/hydroxycinnamic acid O-glucosyltransferase
DAHPS- gi|157329644- 3-deoxy-d-arabino-heptulosonate 7-phosphate synthase
v CHOSy- gi|157344022- chorismate synthase
DD-SDH- gi|147837950- dehydroquinate dehydratase shikimate:nadp oxidoreductase
EPSPS- gi|157340388- 5-enol-pyruvylshikimate-phosphate synthase
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I CCR- gi|157337055- cinnamoyl-reductase
I CHS- gi|90994187- chalcone synthase
DFR- gi|157346638- dihydroflavonol reductase
GST_PHI- gi|147780605- glutathione s-transferase
GST_TAU1- gi|157320043- glutathione s-transferase
[T GST_TAU2- gi|157347296- af243369_1glutathione s-transferase gst 14
IFRL- gi|157340804 nadhisoflavone reductase-like protein
IGBG4L- gi|157330183- isoflavonoid glycoside beta glucosidase G4-like
DAHPS- gi|157332311- 3-deoxy-d-arabino-heptulosonate 7-phosphate synthase
1A DAHPS- gi|157335857- 3-deoxy-d-arabino-heptulosonate 7-phosphate synthase
FAAH- gi|157352920- fumarylacetoacetate hydrolase




14

IT <

II

I

II<

Photosynthesis, respiration and fermentation (Additional file 9C)
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Chla/b CP24- gi|147804704- Chlorophyll a-b binding protein CP24 (LHC24)X1hcb)

Chla/b CP26- gi|147770824 chlorophyll a b-binding apoprotein precursor (LHC26XIhch5)

Chla/b CP29- gi|157346115- chlorophyll a b-binding protein ¢cp29 (LHC29) (Ihch4)

Cytb5- gi|157342922- nadh-cytochrome b5

OEE23- gi|147787750- 23 kda polypeptide of oxygen-evolving comlex

OEE33- gi|157329722- 33kda precursor protein of oxygen-evolving complex

OEES3 - gi|157329265- photosystem ii oxygen-evolving complex protein 3-like

"PC- gi|157336150- Plastocyanin, chloroplast precursor”

PSI PSAN- gi|157353870- psan (photosystem i reaction center subunit psi-n)

PSII D1- gi|90025029/gi|77744799- photosystem ii 32 kda protein D1

RFeS- gi|147826727- rieske iron-sulphur protein precursor

ANT- gi|157344386- adenine nucleotide translocator

ANT- gi|147863982- adenylate translocator

mATPase alpha- gi|5305369- ATP synthase alpha chain mit

cATPase CF1 beta- gi|75336622/9gi|91983999- atp synthase beta subunit chl

cATPase CF1 alpha- gi|91208887/gi|91983977- atp synthase cf1 alpha subunit

mATPase inhprot- gi|157355344- f1f0-atpase inhibitor protein

mATPaseF1 delta- gi|157350761- F1-ATP synthase delta subunit
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Chla/b- gi|37780998- chlorophyll a/b binding protein PSI LHCA3

ENH1- gi|115474927- ENH1 (enhancer of s0s3-1)

Ycf37- gi|147791855- yef37 (arabidopsis homolog of synechocystis yef37)
OEE33- gi|157335408- 33kda precursor protein of oxygen-evolving complex
PC- gi|157349537- Plantacyanin-like/basic blue copper protein

PSI- gi|114804265- photosystem i p700 apoprotein a1 PSA/B

PSII D2- gi|91983987- photosystem ii protein d2

PSIl- gi|157336040- photosystem ii protein 22KDa

"mATPase 24kDa- gi|157345021- Probable ATP synthase 24 kDa subunit, mitochondrial"
mATPase beta- gi|1168582- atp synthasebeta subunit

"mATPase D- gi|147818815- ATP synthase D chain, mitochondrial"

Chla/b- gi|147794485- chlorophyll a b binding protein LHC-11b2 (lhca3)
Chla/b- gi|157347388- type iii chlorophyll a b-binding protein LHCI

Chla/b- gi|157359015- chlorophyll a b binding protein LHCII (lhcb1)

Chlalb- gi|7271945- chlorophyll a b-binding protein LHC1 (CAB-GA)

Citb5- gi|147818083- cytochrome b5

CuBP- gi|157335801- copper-binding protein

PSI- gi|157354480- photosystem i subunit iii precursor PSAF

PSI700- gi|139387445- photosystem i p700 apoprotein a2 PSA/B

PSIlI CP43- gi|115531915- photosystem ii cp43 chlorophyll apoprotein

PSIlI CP43- gi|74027097- photosystem ii cp43 chlorophyll apoprotein

PSII cyth559- gi|110456769- photosystem ii cytochrome b559 alpha subunit
PSI- gi|147800882- psi reaction centersubunitii PSAD

PSIl- gi|84620802- chloroplast photosystem ii 22 kda component PSAS
ANT- gi[81076111- adenine nucleotide translocator

mATPase inhprot- gi|157356273- F1FO-ATPase inhibitor-like protein
cATPaseCF1 alpha- gi|91983977- atp synthase cf1 alpha subunit
"mATPase - gi|147818815- ATP synthase D chain, mitochondrial, putative"
mATPaseF1 alpha- gi|157354245- atpase subunit 1

mATPaseF1 alpha- gi|5305369- atpase subunit 1

cATPase CF1 beta- gi|91983999- atp synthase beta subunit

mATPaseF1 delta- gi|1573447 19- atp synthase deltamitochondrial precursor
mATPaseF1 delta- gi|157350761- F1-ATP synthase delta subunit
mATPaseF1 gamma- gi|157342321- mitochondrial f1-gamma subunit

BQR- gi|147788048- benzoquinone reductase

BQR- gi|157330794 benzoquinone reductase

Cytb- gi|57013892- apocytochrome b

Cyte- gi|51316999- cytochrome ¢

Cytc1- gi|157345307- cytochrome c1 precursor

MUP- gi|3115108- mitochondrial uncoupling protein

NADH/DH- gi|157339242- nadh dehydrogenase subunit 20KDa

NADH/DH- gi|157348803- nadh dehydrogenase 51 Kda

NADH/DH- gi|56791598- nadh dehydrogenase subunit 30 Kda

NADH/DH- gi|87248044 nadh dehydrogenase subunit 49 KDa

PT mit- gi|147865587- mitochondrial phosphate transporter

UQ NADH- gi|157330202- NADH-ubiquinone oxidoreductase-related-like protein 18 Kda
Cyte- gi|157339641- ubiquinol-cytochrome ¢ reductase complex 14 kda cyt be1 sub 7
UQ NADH- gi|157350499- nadh-ubiquinone oxireductase 39KDa

PSIl CP47- gi|146261468/gi|115604059- photosystem ii cp47 chlorophyll apoprotein



Carbohydrate and malate metabolism (Additional file 9D)
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( ENO- gi|157355881- enolase

FBPA- gi|147781269- fructose-bisphosphate aldolase cytosolic
G3PDH- gi|3023814 glyceraldehyde-3-phosphate dehydrogenase
HK- gi|157342730- hexokinase
PFP- gi|157329588- pyrophosphate-dependent phosphofructokinase beta subunit
PFP- gi|157358623- pyrophosphate-dependent phosphofructokinase alpha subunit
I < PGM- gi|157338975- cytoplasmic (glucose phosphomutase)

cPGK1- gi|147843754 cytosolic phosphoglycerate kinase 1
PK- gi|125533393- pyruvate kinase
PMM- gi|157349678- phosphomannomutase
SDH- gi|157329159/gi|74273318- sorbitol dehydrogenase-like protein
SuSy- gi|157342473- sucrose synthase
TPI- gi|157344281- triosephosphate isomerase
f\ | vINV- gi|157351694 invertase acid vacuolar

cMDH- gi|157350588- cytosolic malate dehydrogenase
ME NADP- gi|157342743- nadp-malic enzyme
mMDH- gi|157354768/gi|7798706- mitochondrial nad-dependent malate dehydrogenase
11 < PDH E1- gi|157360513- pyruvate dehydrogenase e1 beta subunit
PEPC- gi|147770696- phosphoenolpyruvate carboxylase
PEPC- gi|157338353- phosphoenolpyruvate carboxylase
PEPCK- gi|125585642/gi|157332908- phosphoenolpyruvate carboxykinase
111 *¢ TK- gi|157355854/9i|147788852- transketolase
UDPGH- gi|157345761- udp-glucose dehydrogenase
chlG3PDH - gi|157358587- glyceraldehyde-3-phosphate dehydrogenase chloroplast
chlG3PDH- gi|157341233/gi|77540210- glyceraldehyde-3-phosphate dehydrogenase chl
chIPGK- gi|147843756/gi|157354569- phosphoglycerate kinase chloroplast
chlTA- gi|157359960- transaldolase choroplast
v chITK- gi|147835837- transketolase 1 chloroplast
chITPI- gi|157340522- triosephosphate isomerase chloroplast

FBPA chl- gi|157338864 fructose-bisphosphate aldolase chl precursor
PRK- gi|170125/9i|5881134 phosphoribulokinase precursor
__ | RuBisColL- gi|91984000/gi|11467200- ribulose-bisphosphate carboxylase large subunit
RuBisCoS- gi|147807983- ribulose bisphosphate small subunit
SHBP- gi|157333396- chloroplast sedoheptulose-bisphosphatase

VI GME- gi|157336586- GDP-mannose-3'5'-epimerase
GHF3- gi|157335911- glycosyl hydrolase family 3 protein
V GHF3- gi|157343385- glycosyl hydrolase family 3 n terminal domain

15mm

FBPA-gi|147835267-fructose bisphosphate aldolase

FK- gi|147820522- fructokinase

G3PDH- gi|157327869- glyceraldehyde-3-phosphate dehydrogenase

G3PDH- gi|157343197-glyceraldehyde-3-phosphate dehydrogenase

1 PFP- gi|157358622- pyrophosphate-dependent phosphofructokinase alpha subunit
PGIM- gi|157353414 bisphosphoglycerate-independent phosphoglycerate mutase
PK- gi|157353413- pyruvate kinase

UDP GPP- gi|157353934 udp-glucose pyrophosphorylase

IDH- gi|147826481- nadp-specific isocitrate dehydrogenase

MDH-NAD- gi|157342431- nad-malate dehydrogenase

II PDH-E1b- gi|157340638- pyruvate dehydrogenase e1 beta subunit
SL- gi|147782941- succinyl-CoA ligase beta subunit
I GPGDH- gi|147798262- G-phosphogluconate dehydrogenase

GEBPDH- gi|157345322- glucose-G-phosphate dehydrogenase
ENO- gi|157343457- enolase chloroplast

Vv HK- gi|75291596- hexokinase 2, chloroplast precursor

RuBisColL- gi|157337260- chloroplast ribulose--bisphosphate carboxylase oxygenase activase large protein isoform
ED NAD- gi|157345964- NAD-dependent epimerase/dehydratase
Gak- gi|147818684 galactose kinase

GDP MPP- gi|157342291- gdp-mannose pyrophosphorylase

Vv GDP MPP- gi|157344204- gdp-mannose pyrophosphorylase
GME- gi|157352072- GDP-mannose-3' 5'-epimerase

RhamE- gi|157338441- thamnose biosynthetic enzymeexpressed
UDP GluDC- gi|506859026- UDP-D-glucuronate decarboxylase
AR- gi|157346008- aldose reductase

VI GHF1- gi|157359301- glycosylhydrolase 1

GIUAT- gi[147839059- glucose acyltransferase
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ACO- gi|157337907- aconitate citrate hydro-lyase

ACOc- gi|157320009-cytoplasmatic aconitate hydratase (citrate hydro-lyase)
ENO- gi|157346279- enolase cytosolic

ENO- gi|157345280- enolase cytosolic

ENO- gi|]20260174 enolase (2-phospho-d-glycerate hydroylase)

FBPA- gi|157343720- ketose-bisphosphate aldolase class-ii family protein
G3PDH- gi|157354111- glyceraldehyde-3-phosphate dehydrogenase

G3PDH- gi|33342046- glyceraldehyde-3-phosphate dehydrogenase

G3PDH- gi|41394417- glyceraldehyde-3-phosphate dehydrogenase

G3PDH- gi|77416993- glyceraldehyde-3-phosphate dehydrogenase

MEGPI- gi|157341429- mannose-G-phosphate isomerase

PFP alpha- gi|129881- pyrophosphate-dependent phosphofructokinase alpha subunit
PFP- gi|157329498- pyrophosphate--fructose-G-phosphate 1-phosphotransferase
PFP- gi|157339214-pyrophosphate-dependent phosphofructo-1-kinase

PGIM- gi|157353414 2 3-bisphosphoglycerate-independent phosphoglycerate mutase
PGM- gi|157344009- phosphoglucomutase phosphomannomutase family protein
PK- gi|157353413- pyruvate kinase

PMM- gi|90762161- phosphomannomutase

Sase- gi|157345400- sucrase-like protein, |sucrose cleavage like protein

SuPSy- gi|157360112- sucrose-phosphate synthase

SuSy- gi|147800323-sucrose synthase

UDP GPP- gi|15228408- udp-glucose pyrophosphorylase

UDP GPP- gi|157353934 udp-glucose pyrophosphorylase

2-oxo DH E1- gi|157344313- 2-oxoglutarate e1 subunit

2-oxo DH E1- gi|7076784 2-oxoglutarate e1 subunit

2-oxo DH E2- gi|157330022- 2-oxoglutarate dehydrogenase e2 subunit

2-oxo0 DH E2- gi|47230219- dihydrolipoamide s-succinyltransferase

ADH1- gi|9885272- alcohol dehydrogenase 1

ADH2- gi|9885274 alcohol dehydrogenase 2

ADH3- gi|147801408- alcohol dehydrogenase class iii

AdhDH- gi|157345500- aldehyde dehydrogenase mitochondrial

ATP-CiSy- gi|157346985- at19g09430 f19j9_0ATP-citrate synthase

FH- gi|157350119- fumarate hydratase

Gox1- gi|157328520- glyoxalase i

Gox1- gi|157336495-glyoxalase bleomycin resistance protein dioxygenase
Gox1- gi|157342766- glyoxalase i

ICiL- gi|157353384 Isocitrate lyase

mMDH- gi|157338330- mitochondrial nad-dependent malate dehydrogenase
mME- gi[157344897- malic enzyme mitochondria 62 KDa

mME- gi|157349665- malic enzyme mitochondria 59 Kda

PDC- gi|157354769-pyruvate decarboxylase

PDC- gi|157354770- pyruvate decarboxylase

PDC- gi|157354771- pyruvate decarboxylase

PDC- gi|157357369- pyruvate decarboxylase

PDH E2- gi|157328379- dihydrolipoamide acetyltransferase

PEPCK- gi|157329624 phosphoenolpyruvate carboxykinase

SL- gi|157355105- succinyl--ligase alpha subunit

GPGDH- gi|147795381- G-phosphogluconate dehydrogenase family protein
GPGL- gi|157355222- G-phosphogluconolactonase-like protein

GGBPDH- gi|157360536- glucose-G-phosphate 1-dehydrogenase

chlG3PDH- gi|87300244 glyceraldehyde 3-phosphate dehydrogenase chloroplast C-terminal
GO- gi|1063400- glycolate oxidase/photorrespiration

GO- gi|157339909- (S)}2-hydroxy-acid oxidase, peroxisomal, putative / glycolate oxidase
MDH chl- gi|147802302-NADP malate dehydrogenase chloroplast

0XEC- gi|157360021- oxalyl-decarboxylase

PPDK- gi|55977779- Pyruvate, orthophosphate dikinase, chloroplastic
RuBisCoA- gi|21950712- rubisco activase

AN- gi|157345040- disproportionating enzyme, 4-alpha-glucanotransferase, chl (Amylomaltase)
DMOC- gi|157338221- 3-deoxy-manno-octulosonate cytidylyltransferase

GaAse- gi|157338427- alpha galactosidase precursor

GaDH- gi|146432259- |-galactose dehydrogenase

GDP MPP- gi|157354891- GDP-D-mannose-4,6-dehydratase

GluDH- gi|147766093- dtdp-glucose 4-G-dehydratases-like protein

Xyl- gi|157352288- xylose isomerase

ATSIP2- gi|157348674 atsip2 (seed imbibition 2)hydrolyzing o-glycosyl compounds
ED- gi|157343111- nad-dependent epimerase dehydratase

GHF17- gi|157335335- glycosyl hydrolase family 17 protein

GHF38- gi|157343878- glycosyl hydrolase family 38 protein

GIUAT- gi|157357474 glucose acyltransferase



Nitrogen and amino acid metabolism (Additional file 9E)
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AspAT- gi|157339753- aspartate aminotransferase

AspAT- gi|157342794 aspartate aminotransferase

GDH- gi|157348589- glutamate dehydrogenase

CysSy- gi|147819267- cysteine synthase

MetSy- gi|157359341- methionine synthase

PDH- gi|157348402- phosphoglycerate dehydrogenase
SAHH- gi|147783188- s-adenosyl-l-homocysteine hydrolase
KARI- gi|147767264 ketol-acid reductoisomerase

AK- gi|157343762- adenylate kinase

APRT- gi|147838865/9i|32621166- adenine phosphoribosyltransferase
ASSy- gi|157348657- adenylosuccinate synthetase

NDK1- gi|147811500- nucleoside diphosphate kinase
HIB-DH- gi|147861759- 3-hydroxyisobutyrate dehydrogenase
HIB-DH- gi|157348480- 3-hydroxyisobutyrate dehydrogenase
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GS- gi|147768273- glutamine synthetase

CysSy- gi|157353776- cysteine synthase

GlyCS- gi|157328511-mitochondrial precursor (glycine cleavage system t protein)
MTHFR- gi|147860393- methylenetetrahydrofolate reductase

PGDH- gi|157341055- phosphoglycerate dehydrogenase

SAHH- gi|157342079- s-adenosyl-l-homocysteine hydrolase

SAHN- gi|157340501- protein, methylthioadenosine/S-adenosyl homocysteine nucleosidase
SAMSy- gi|157346978- s-adenosylmethionine synthetase

SAMSy- gi|157350251-s-adenosylmethionine synthetase

SHMT- gi|15236375- serine hydroxymethyltransferase

SHMT- gi|157352447- serine hydroxymethyltransferase

AspAD- gi|157339019- aspartate-semialdehyde dehydrogenase

HPR- gi|157340588- hydroxypyruvate reductase

AdokK- gi|157343999- adenosine kinase

NDPK3- gi|147864944 nucleoside diphosphate kinase 3

UK- gi|157354789- uridylate kinase

TIA- gi|157337970- thiazole biosynthetic enzyme, |[thiamin biosynthetic enzyme

GABA TS- gi|29837286- gamma-aminobutyrate transaminase subunit precursor isozyme 3
GluDC- gi|157359826- glutamate decarboxylase

HIB-DH- gi|157342732- 3-hydroxyisobutyrate dehydrogenase
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{ AspAT- gi|157345088- aspartate aminotransferase
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AlaAT- gi|157339869- alanine aminotransferase

1 AsnAH- gi|157343424 |-asparaginase |-asparagine amidohydrolase

GS- gi|1707955- glutamine synthetase

PSAT- gi|157328873- phosphoserine aminotransferase

GlyCS- gi|407475- glycine cleavage system t protein

SHMT- gi|462187- glycine hydroxymethyltransferase

ARD- gi|147858661- acireductone dioxygenase/methionine salvage pathway
MTHFDH- gi|157337667- methylenetetrahydrofolate dehydrogenase

11 < MTHFDH- gi|157347387- methylenetetrahydrofolate reductase

MTHFDH- gi|157350039- 5,10-methylenetetrahydrofolate dehydrogenase

MTREK- gi|14781877 1- methylthioribose kinase

CysDS- gi|157328672- nfs1 nitrogen fixation 1, cysteine desulfurase/ transaminase
r NAAAH- gi|157340739- aminoacylase, putative / N-acyl-L-amino-acid amidohydrolase
Argase- gi|157349379- arginase

BADH- gi|63145794 betaine aldehyde dehydrogenase

11T ¥ NAH- gi|1573366823- n-carbamyl-l-amino acid amidohydrolase

IVDH- gi|157337470- isovaleryl-dehydrogenase

ODA- gi|157341958- acetylomithine deacetylase

DODH- gi|6177796- dihydroorotate dehydrogenase family protein

1A DHPy- gi|157333098- dihydropyrimidinase
FLA- gi|157353848- 6,7-dimethyl-8-ribityllumazine synthase
\% TIA- gi|62319084 4methyl-5(b-hydroxyethyl}thiazole monophosphate biosynthesis

GDC- gi|157347750- glutamate decarboxylase
VI SDH- gi|157357936- succinic semialdehyde dehydrogenase




Lipid metabolism (Additional file 9F)
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1 ACLA- gi|157353024 atp citrate lyase
11 Cycl- gi|147838052- cyclase family protein
IPPI- gi|157348253- isopentenyl pyrophosphate isomerase

15mm

cAAC- gi|157350985- acetyl-CoA C-acetyltransferase
ACLA- gi|157358447- acla-1 (atp-citrate lyase a-1)
1 "mECR- gi|157342173- trans-2-enoyl-CoA reductase, mitochondrial precursor, putative"
glxFAbOx- gi|157352813- putative glyoxysomal fatty acid beta-oxidation multifunctional protein
FAS alpha- gi|154272050- fatty acid synthase alpha subunit

11 mIPS- gi|157345093- myo-inositol-1-phosphate synthase
111 SAM-MMT- gi|147863614 s-adenosylmethionine:2-demethylmenaquinone methyltransferase-like

@
o
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110 g/l
140 g/l

ACBP- gi|157358824 acyl-CoA-binding protein
LACS- gi|157360337- putative long-chain acyl-CoA synthetase
cAAC- gi|53854350- cytosolic acetoacetyl-coenzyme A thiolase
EPOXH- gi|157327960- epoxide hydrolase
I EPOXH- gi|157348880- epoxide hydrolase

FAHPL- gi|157348957- fatty acid hydroperoxide lyase
LA-gi|157346225- esterase/lipase/thioesterase family protein
HACL- gi|146165484 2-hydroxyacyl-CoA-lyase 1
KA-ACPR- gi|157347575- beta-ketoacyl-ACP reductase-like protein
SACPD- gi|7523660- stearoyl-acp desaturase
11 DGK- gi|147853548- diacylglycerol kinase

Sap- gi|157355454 saposin b domain-containing protein

"SDR- gi|157346682- short-chain alcohol dehydrogenase reductase (monoterpenol DH,putative)'
"SDR- gi[157349673- short-chain alcohol dehydrogenase reductase (monoterpenol DH, putative)'
11 SDR- gi|157356344 short-chain alcohol dehydrogenase (terpene dehydrogenase)
PMVEK- gi|157341857- phosphomevalonate kinase-like
TR- gi|157337248- tropinone reductase




Signaling and Hormone (Additional file 9G)
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14-3-3- gi|147805242- 14-3-3 protein/GRF2
14-3-3- gi|147843359- 14-3-3 protein/GRF8
14-3-3- gi|157335851- 14-3-3 protein/GRF2
ANX- gi|147856520/gi|157329339- annexin 2
I ANX- gi|147861248- ca2+-dependent membrane-binding protein annexin
"Cal- gi|28629128- putative serine/threonine kinase, calmodulin”
Cal- gi|354318- calmodulin
LhIP- gi|157355400- light-inducible protein atls1
PKC inh- gi|157353456- protein kinase ¢ inhibitor
PLD-d- gi|84620126/gi|157356556- phospholipase d
111 AOC- gi|89242726- allene oxide cyclase
CCD- gi|61654494 carotenoid cleavage dioxygenase 1

@
o
-
a

140 g/ g.

15mm
V-100
110 g/l

14-3-3- gi|157335885- 14-3-3 protein/GRF11 (GENERAL REGULATORY FACTOR 11}like
14-3-3- gi|157354744 14-3-3 protein/GRF9 (GENERAL REGULATORY FACTOR 9} like
ANX4 gi|147852972- annatd (annexin arabidopsis 4) calcium-dependent phospholipid binding
Atbag7- gi|157351697- atbag? (arabidopsis thaliana bcl-2-associated athanogene 7) calmodulin binding
Cal- gi|147820073- calmodulin-related protein
CP- gi|157337184 ceramidase family protein
EF-H- gi|157340406- ef-hand containing
GA- gi|9757905- gibberellin-regulated family protein
I GBP- gi|157351583- gtp-binding protein
LhIP- gi|147860363- unknown protein, negatively light-regulated protein
Pase 2a- gi|157343535- phosphatase 2a regulatory a subunit
Pase 2¢- gi|157356460- protein phosphatase 2¢
Pase 2¢- gi|30689144-protein phosphatase 2¢
Pase- gi|75301808- Similarto Phytochrome-associated serinefthreonine protein phosphatase
PLC- gi|147828132- phospholipase ¢
SAP- gi|157343095- senescence-associated protein 5 DH/tetraspanin_LEL
SPFH1/2- gi|157338519- ER lipid raft associated 2
TP1- gi|157340619- transportin 1
12-0x0-PDA reductase- gi|63029722- 12-oxo-phytodiencic acid reductase
AOC- gi|40643247- allene oxide cyclase
11 CL- gi[147779192- cyanate lyase
CS- gi|157349778- beta-cyanoalanine synthase
ctrl- gi|147781068- ctri-like protein kinase

2 5 - @
1 CaR- gi|157343472- extracellular calcium sensing receptor
14-3-3- gi|147856322- 14-3-3 protein/GRF7 (GENERAL REGULATORY FACTOR 7)like
I Call- gi[147783688- calmodulin
TiP- gi|147815438- draught/low temperature inducible protein
ASR- gi|157352512- abscisic stress ripening protein/putative transcription factor

ASR- gi[8272398- abscisic stress ripening protein

111 LOX- gi|157337620- lipoxygenase

SAM MT- gi|157336145- S-adenosyl-methionine-sterol-C-methyltransferase homolog
L1 SAM MT- gi|157350708- S-adenosyl-methionine cycloartenol-C24-methyltransferase




Stress (Additional file 9H)
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chlAPOX- gi|157335848-ascorbate peroxidase chloroplast

APOX- gi|157337427/gi|73647738- ascorbate peroxidase
CAT- gi|19070130- catalase

DHAR- gi|147771973- dehydroascorbate reductase

GXR-gi|147820674 glutaredoxin

MDAR- gi|146432261/gi|157346241- monodehydroascorbate reductase

chIPRX- gi|157346136- 2-cys peroxiredoxin-like protein chloroplast

SODCuZn- gi|157327316- copperzinc superoxide dismutase

chlSODCuZn- gi|157346674 cu zn superoxide dismutase precursor chloroplast

SODMn- gi|147839972- manganese superoxide dismutase

TXR POX- gi|157342785- thioredoxin-dependent peroxidase

TXRh- gi|147818154- thioredoxin h

FDH- gi|157345478- formate dehydrogenase

Cytb5- gi|147818083- cytochrome bS

AKR- gi|157352058- aldo-keto reductase /auxin-induced protein expressed

DH- gi|147782603- dehydrin

DHL- gi|157347902- dienelactone hydrolase family protein

DHL- gi|157348940/gi|147809484- dienelactone hydrolase family protein

IT |

DHL-gi|147818169- dienelactone hydrolase family protein

"DOX- gi|157357665- diphenol oxidase, laccase"

PPO- gi|1785613- polyphenol oxidase

STS- gi|147853192- salt toleranceexpressed/LEA2

USP- gi[157347751- universal stress proteinfamily protein early nodulin enod18 family protein

15mm

II

w
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T

15mm
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\V-100

110 gil

140 g/ g.
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chlAPOX- gi|157336055- thylakoid-bound ascorbate peroxidase chl

chlPRX- gi|157346281- peroxiredoxin-like protein chl

TRX- gi|157359791- NADP-dependent thioredoxin reductase

CBS- gi|157336927- cbhs domain containing expressed/response to salt stress/fmitochondrion
DHL- gi|157348940- dienelactone hydrolase family protein

GRRB- gi|147833478- glycine-rich ma-binding protein2-like/cold stress

chlAPOX- gi|468733- ascorbate peroxidase chloroplast

chIDHAR- gi|157352888- dehydroascorbate reductase chloroplast

GRX- gi|157356616- glutathione peroxidase

chIMDAR- gi|157358274 monodehydroascorbate reductase chloroplast
chlPRXQ- gi|39777532- peroxidase chloroplast

PRXP- gi|157342483- peroxiredoxin q

TRXh- gi|147821566- thioredoxin h

TRXH- gi|157350901- thioredoxin h

TRXh- gi|157354934 thioredoxin h

chlTRXm- gi|157341018- thioredoxin m chloroplast

Cit b5- gi|157355224 cytochrome b5

AKR- gi|147767361- aldo keto reductase family protein

AKR- gi|157336884 aldo keto reductase

"AlIP- gi|157336540- stem-specific proteinexpressed, aluminum-induced protein-like"
DHL- gi|157336398- dienelactone hydrolase family protein

"ERD4 gi|147827322- erd4 protein, early-responsive to dehydration 4"
OzRP- gi|67 15639- ozone-responsive stress-related

REF- gi|147778300- similar to Stress-related protein/Rubber EF

REF- gi|15214303- Stress-related protein/Rubber EF

REF- gi|157353072- stress-responsive protein/POP3 peptide

SRPP- gi|157358504 stress related/small rubber particle protein

USP- gi|157338805- universal stress protein (USP) family protein

USP- gi|157346042- universal stress protein (USP)

USP- gi|157350062- universal stress proteinfamily protein

CBS- gi|157336927- cbs domain containing expressed

gi|157337057- gamma interferon responsive lysosomal thiol reductase family proteinfvacuolar




Protein synthesis (Additional file 91)
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I GRREBP- gi|157340819- glycine-rich ma-binding protein
- gi|14 426- -binding protein/putative heterogeneous nuclearribonucleoprotein A3-like
1 RNABP- gi|147789426G- RNA-bindi in/ ive h | ib | in A3-lik
L RNABP- gi|157330406/gi|157328627- nuclear ma binding protein

EF1- gi|147841303- ef-1 alpha

EF2- gi|125527658- elongation factor2

{ EF2- gi|157348808- elongation factor2

II elF1b- gi|157343779- elongation factor beta-1

elF3d- gi|147853445- eukaryotic translation initiation factor 3 delta subunit
elF4a- gi|157342614 translation initiation factor (eif-4a)

Rib40S- gi|157339962/9i|147810849- 40s ribosomal protein

Rib40S p40- gi|157339890- ribosome-associated protein p40

Rib40S s12- gi|157343196- 40s ribosomal protein s12

Rib40S s14 gi|157359041- 40s ribosomal protein s14

Rib40S s15a- gi|147781237/gi|76573307- 40s ribosomal protein s15a
Rib40S s15a- gi|147781237/gi|76573307- 40s ribosomal protein s15a
Rib40S s19- gi|147858266- 40s ribosomal protein s19

Rib40S s2- gi|157348680- 40s ribosomal protein s2

Rib40S s24 gi|147815159- 40s ribosomal protein s24

Rib40S s27- gi|15735997 1-ribosomal protein s27

Rib40S s3a- gi|61807078- ribosomal protein s3a

Rib40S s3a- gi|61807078- ribosomal protein s3a

Rib40S s4 gi|157357316- ribosomal protein s4

Rib40S s5- gi|157348573- 40s ribosomal protein s5

Rib40S s- gi|157359909- ribosomal protein sG

111 Rib40S s7- gi|147789484- 40s ribosomal protein s7

Rib40S s9- gi|157345652/gi|76573325- 40s ribosomal protein s@
RibB0- gi|157337755- 60s ribosomal

RibB0S- gi|157347411- G0s ribosomal

RibBOS 12- gi|798818/gi|464621- 60s ribosomal protein |12

RibB0S 12- gi|798818/gi|464621- 60s ribosomal protein |12

RibB0S 122- gi|157352002- 60s ribosomal protein 122

RibGOS I135- gi|78191412- 60s ribosomal protein 135

RibB0S I35- gi|78191412- G0s ribosomal protein 135

RibGOS I5- gi|157330475/9i|157353782- 60s ribosomal protein 15
RibB0OS 19- gi|157339977- ribosomal protein 19 60S

RibG0S L13- gi|157357599- 60S ribosomal protein L13

RibB0S p1a- gi|157356698- acidic ribosomal protein p1a 60S

Ribe- gi|125597523/gi|125555687- ribosomal proteincytosolic
cpnB0- gi|157336863- chaperonin 60

cpnB0b- gi|157337766- cpnGOb (chaperonin G0 beta) atp binding protein binding unfolded protein binding
CPNCu- gi|157353972- copper chaperone

Cyp- gi|125556707 /gi|53792606- cyclophilin

Cyp- gi|157340532- cyclophilin

HSP70- gi|157330150- heat shock 70 protein

HSP70- gi|157344266- heat shock protein 70

HSP70- gi|157359607-heat shock 70 protein

HSP70c- gi|15736027 1- heat shock protein 70, choroplast

I\Y4 HSP20- gi|147770307- heat shock protein 90

HSPO0- gi|157335141- heat shock protein 90

PDI- gi|147821099/gi|157347072- protein disulfide isomerase

PDI- gi|157336053- protein disulfide isomerase

PDI- gi|157349001- protein disulfide isomerase

PDI- gi|157358422- pdi-like protein, nucleoredoxin

RuBisCoBP- gi|157346726- rubisco subunit binding-protein alpha subunit
TCP-1- gi|157348595- chaperonin containing subunit8, T-complex protein 1, theta subunit,




15mm
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BP- gi|147773643- poly-A binding protein

DeadBox- gi|157356562- DEAD BOX RNA helicase RH15

RNABP- gi|157350532- ma-binding protein

RNABPnN- gi|157344764 nuclear ma binding protein

Snase- gi|157328801- Staphylococcal nuclease (SNase-like)
PyiNBP- gi|157337255- PTAC 16 (plastid transcriptional active 16)
chlEF- gi|157345373- chloroplast elongation factorn(ef-)

mEFTu- gi|147784261- translation elongation factor tu

elF4a- gi|157339991- translation initiation factor (eif-4a)

elF5a- gi|147808074 eukaryotic translation initiation factor Sa isoform viii
RF2- gi|125600626- peptide chain release factor2

PHB- gi|147771517- prohibitin-like protein

PHB- gi|147791337- prohibitin-like protein

Rib 130- gi|157345068- ribosomal protein 130

Rib 132- gi|147815192- ribosomal protein 132

Rib 60S 19- gi|157355177-60S ribosomal protein 19

Rib 13- gi|147820740- ribosomal protein 513

Rib40S s10- gi|81076822- 40s ribosomal protein s10

Rib40S s15a- gi|147781237- 40s ribosomal protein s15a

Rib40S s16- gi|147826473- 40s ribosomal protein s16

Rib405S s16- gi|6984222- 40s ribosomal protein s16

Rib40S s17- gi|147835114- 40s ribosomal protein s17

Rib40S s20- gi|147777804 40s ribosomal protein s20

Rib40S s23- gi|125572544- 40s ribosomal protein s23

Rib405S s5- gi|157349617- 40s ribosomal protein s5

RibB0S- gi|147767214 G0s acidic ribosomal protein

RibGOS I10- gi|18203445- G0s ribosomal protein 110

RibB0S 1129i|147835636- 60s ribosomal protein 112

RibGOS I121- gi|147789111- 60s ribosomal protein 121

RibB0S 127- gi|157338639- 60s ribosomal protein 127

RibB0S 128- gi|147863559- 60s ribosomal protein 128

RibB0S p0- gi|21593316- 60s acidic ribosomal protein p0

Cpn p23- gi|157350057- p23 co-chaperone

Cpn sgtl1-gi|157355702- sgt1-like protein-cochaperone

Cpn2- gi|157336169-chaperonin containingsubunit 2

Cpn21- gi|157343561- chaperonin 21 precursor

Cpn21c- gi|50660327- chloroplast chaperonin 21

CPNGO- gi|157336862- chaperonin G0

CpnBa- gi|157341397- chaperonin containing subunitGa (zeta 1)
DNAJ- gi|5802244- seed maturation protein PM37/DnaJ protein homolog/Hsp40
HSP70- gi|147860809- heat shock protein 70

HSPO0- gi|157353261- heat shock protein 90

HSPO0- gi|157353262- heat shock protein 90

PIP roc4 gi|147766520- peptidylprolyl isomerase roc4

PPI- gi|157329152- immunophilin, binding / peptidyl-prolyl cis-trans isomerase
RNPsn- gi|157358557- small nuclear ribonucleoprotein (snRNP: splicing)
sHSP- gi|99033683- chaperone 18.4 Kda

TCP-1- gi|147784036- t-complex protein 1 theta chain




FS
V-100
110 gil

140 g/ g.

294 gi|157337081-proliferation-associated 2g4-like
294 gi|157356189- proliferation-associated 2g4-like
1 APFI- gi|157335308- transcription factor APFI-like
GRP2- gi|147856673- glycine-rich protein 2
NF-YC4 gi|15242784- NF-YC4 (NUCLEAR FACTOR Y, SUBUNIT C4)
Asn-tRNAL- gi|157342694 asparagine-tRNA ligase/ aspartate-tRNA ligase
EF 1bgamma- gi|147789055- elongation factor 1b gamma
EF1- gi|157347481- elongation factor 1-expressed
EF1- gi|66775524 ef-1 alpha
EF2- gi|6056373- elongation factor2
EFR- gi|132270- rubber elongation factor
elF13- gi|157352563-eukaryotic peptide chain release factor subunit 1-3 (erf1-3)
elF4 gamma- gi|147833057- eukaryotic translation initiation factor4 gamma
II elFda- gi|110740027- eukaryotic initiation factor 4a
eRF3e- gi|157348748- eukaryotic initiation factor 3e
IF- gi|157347239- translation initiation factor-related
PHB- gi|157345317- prohibitin
RNABP- gi|157341615- ma recognition motif-containing protein
RNABP3- gi|157342076-ma3 domain-containing protein
Snase-like- gi|157328801- Staphylococcal nuclease (SNase-like)
Tip-tRNASy- gi|157344387- tryptophanyl-tina synthetase
Rib 118- gi|157352918- cytoplasmic ribosomal protein 118
Rib 18- gi|157354887- ribosomal protein I8
Rib s7- gi|147841343- ribosomal protein s7
[T Rib40S s26- gi|5706704 40s ribosomal protein s26
{ RibB0S 114 gi|157336744 60s ribosomal protein 114
111 RibB0S 123a- gi|157344330- 60s ribosomal protein 123a
RibG0OS 126- gi|147772865- 60s ribosomal protein 126
RibB0S I7- gi|157360345- 60s ribosomal protein I7
RibB0S I7 a- gi|82623429- 60s ribosomal protein I7a
RibB0S p3- gi|157357506- 60s acidic ribosomal protein p3
’ CPN10- gi|147801554 10 kda chaperonin
Cyp- gi|147787082- cyclophilin
DNAJ- gi|157358357- DnaJ protein
gi|157327155- prefoldin subunit @
gi|157336490- prefoldin subunit 2
GrpE- gi|157353487- co-chaperone grpE family protein
HSP- gi|157340247- heat shock protein 70
HSP- gi|157340248- heat shock protein 70
v HSP- gi|157344111- kda class i heat shock protein small
sHSP- gi|157352667- heat shock protein small 22KDa
sHSP- gi|157354324 heat shock protein small 22KDa
HSP101- gi|59805048- heat shock protein 101
HSP70- gi|147860809- heat shock protein 70
HSP70- gi|157337341- heat shock protein 70
HSP70- gi|157345933- heat shock protein 70
HSP70- gi|6911551- heat shock protein 70
HSP82- gi|33326375- heat shock protein 82
sHSP- gi|157339316- small molecular heat shock protein 17.9 Kda
PDI- gi|157347072- protein disulfide isomerase
PPI- gi|157332851- peptidylprolyl isomerase
PPI- gi|157352097- peptidyl-prolyl cis-trans
TCP-1- gi|157344621- T-complex protein 1 subunit epsilon




Protein degradation (Additional file 9J)
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PQ2- gi|70780322/9i|30692436- polyubiquitin 2
PT- gi|157328106- proteasome regulatory subunit
PT20S 2a- gi|157338652- alpha 2 subunit of 20s proteasome
PT20S 7b- gi|157337465- beta 7 subunit of 20s proteasome
K PT20S b- gi|157354064 20s proteasome beta subunit
PT20S pae1- gi|157339870-20s proteasome subunit pae1
PT20S pbb2- gi|157339132- 20s proteasome beta subunit pbb2
PT26S Gb- gi|157336951- 26s protease regulatory subunitGb
PT26S- gi|157344009- 265 proteasome regulatory subunit
PTM- gi|157343051- multicatalytic endopeptidaseproteasomebeta subunit
AspProt- gi|147771308- aspartyl protease family protein
AspProt- gi|157360426- aspartic proteinase
1I ClpProt- gi|147866973/gi|38347 158- atp-dependent clp protease atp-binding subunit clpaexpressed
PET- gi|157356650-aminopeptidase n
SubProt- gi|116309927/gi|157355918- subtilisin-like protease

140 g/l g.

15mm
V-100
110 g/l

PT c5- gi|157349337- proteasome component ¢S

PT- gi|147843860- proteasome chain protein

PT- gi|157340566- proteasome alpha subunit

PT20S g- gi|2511592- 20s proteasome alpha subunit g

PT26S 125 gi|157360278- 26s proteasome regulatory particle non-atpase subunit12
PT26S 45 gi|87241031- 26s proteasome subunit 4

PT26S- gi|157344088- 26s proteasome regulatory subunit

PT2GS- gi|157354848- 26s proteasome regulatory subunit

PT26S pad1- gi|147803561- 26s proteasome-associated pad1 homolog

PT26S pnGa- gi|147811910-26s proteasome subunit rpnGa

1 PT26S rpn9b- gi|157341851- 26s proteasome subunit rpn@b

PT2GS s4 gi|157340772- 26s proteasome regulatory particle triple-a atpase subunit4
PTM- gi|147797489-multicatalytic endopeptidase complex alpha subunit-like
UQ- gi|157328870- ubiquitin family protein

UQ- gi|157337344 ubiquitin-conjugating enzyme ubc?

UQ- gi|157340449- ubiquitin fusion degradation ufd1 family protein

UQ- gi|157346142- ubiquitin-conjugating enzyme family protein

UQ- gi|157356177- ubiquitin associated tsn domain containing protein

UQ- gi|157357322- ubiquitin activating enzyme

UQ- gi|30693868- ubiquitinating enzyme

UQ- gi|79590480- ubiquitin-conjugating enzyme e2n

CacyBP- SGS domain-containing protein /Calcyclin-Binding Protein

ClpPT- gi|63003513- atp-dependent clp protease proteolytic subunit

"Derl- gi|157339213- derl-like family protein degradation, erlike family protein, derlin1"
Fas1- gi|157356744 fas-associated factor 1-like protein

"FtsHec- gi|147809607- FtsH-like protein Pftf precursor, chloroplast protease"
"FtsHe- gi|115470052- Cell division protease ftsH homolog, chloroplastic”

Pet- gi|157327405- tripeptidyl peptidase ii

Pet- gi|157339209- aminopeptidase

PET- gi|157348187- aminopeptidase p

PET M1G- gi|157348694 peptidase M1G family protein / insulinase family protein
11 PetLeu- gi|157343187- leucine aminopeptidase

PetProt gi|157355933- proline iminopeptidase

PetSer gi|147789481- serine carboxypeptidase Il

| PTCys gi|147768392- cysteine protease inhibitor

PTCys gi|157341042- cysteine proteinase

PTCys gi|157350311- cathepsin b-like cysteine protease

PTCys gi|82749763- cysteine proteinase inhibitor

Serpin- gi|147810055- serpin (serine protease inhibitor)

SubProt- gi|147791956- subtilisin-like protease

SubProt gi|1478202386- subtilisin-like protease
Ubx- gi|157357208- ubx domain-containing protein




II
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PT- gi|157354841- proteasome alpha subunit

PT26S ATPsG- gi|157340353- 26s proteasome regulatory particle triple-a atpase subunitd
PT26S ATPs7- gi|3914449- 26s proteasome atpase subunit?

PT26S RPN8a- gi|157346095- 265 proteasome subunit RPN8a

PET- gi|157342071- aminopeptidase-like protein

PETSer gi|157347584 serine carboxypeptidase ii

SubProt- gi|157340561- subtilisin serine protease



Protein processing (Additional file 9K)
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PETmit- gi|157342710- mitochondrial processing peptidase alpha subunit
1 PETmit- gi|157345765- mitochondrial processing peptidase
TRAPB- gi|157341168- translocon-associated protein beta (TRAPB) family protein
= NAC- gi|157347628/gi|157327348- nascent polypeptide associated complex alpha chain
30 1.1 30
E o B %
6529
- 3 = =
GTP-ran- gi|157356188- ran binding protein
Ipb- gi|157355254 importin beta
1 NuTF2- gi|147821626- nuclear transport factor 2
NuTF2- gi[157350510- nuclear transport factor 2family protein ma recognition motif-containing protein
VSR- gi|157355485- vacuolar sorting receptor
Cask- gi|391603-casein kinase ii alpha subunit
GlyPet- gi|157338489- reversibly glycosylated polypeptide
I GlyPet gi[157356287- reversibly glycosylated polypeptide
LBiP- gi|157355252- ER luminal binding protein
NAC- gi|157355186- nascent polypeptide associated complex alpha chain
NAC- gi|87241023- nascent polypeptide associated complex alpha chain
30 1.1 30
w5 Ee
tsHe- gi - FtsH-like protein precursor, chloroplast protease
FtsH i|157344537- FtsH-lik in Pftf hl |
I GBP-ran- gi|157339297- ran binding protein
PETmit- gi|157345765- mitochondrial processing peptidase
Tom40- gi|157359612- mitochondrial import receptor subunit-Translocase of outer mitochondrial membrane 40 (Tom4Q




Cell division and growth, biogenesis (Additional file 9L)
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VWwTCTP- gi|147837 148- translationally controlled tumor protein

I H2b- gi|147781362/9i|563329- histone h2b

H4 gi|156322163/9i|147776947- histone h4

Rab11C- gi|157354269- rab11 -family small gtpase

Arfi ADP-RF- gi|20161472/gi|90186499- adp-ribosylation factor

11 Sarl- gi|1549222/gi|157352999- sarl gtp-binding secretory factor

= Sec14 gi|157357697- sec14 cytosolic factor family protein phosphoglyceride transfer
-

EMT 70- gi|147789820- endomembrane protein 70 family protein
EXP alpha- gi|58333698/gi|157336123- alpha-expansin precursor
Act gi|147774746/9i|32186910- actin

Act- gi|157348710- villin 2 protein/actin binding

Tub alpha- gi|157337736- alpha-tubulin

Tub alpha- gi|147802483- alpha tubulin 1

Tub beta- gi|157335152- beta-tubulin

1Y%
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DNABP- gi|157339241- single-strand nucleic acid-binding protein (KH domain)

H2a- gi|147841321- histone h2a

I H2a- gi|15232536- histone h2a

H2a- gi|62286683- histone h2a

RAD23- gi|157338779- rad23-like protein/UV nucleotide excision repairin DNA
Clath- gi|157337082- clathrin heavy chain

Clath- gi|157338612- (delta-coat protein) (delta-cop), clathrin adaptor complexes medium subunit-related
I Clath- gi|157340835- gamma 2-subunit, Nonclathrin coat protein gamma-like protein
GDI- gi|157353854- Rab GDP dissociation inhibitor

Rab8- gi|157344312- gtp-binding protein ara-3/Rab8-like

111 PME- gi|125602544 pectinesterase family protein

Act- gi|157344311- actin-depolymerizing factor

CDC48- gi|157347550- Cell division control protein 48 homolog A

v MSBP1- gi|147841765- membrane steroid-binding protein 1

Tub beta- gi|147819028- beta-6 tubulin
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( DNABP- gi|157345480- DNA-binding protein-related-like
DNAIP- gi|157353284 dna-damage inducible protein
) CSDP1- gi|147791391- nucleic acid binding protein/similar to cold shock domain protein 1
I Fha- gi|157343307- fha domain containing /forkhead-associated domain-containing protein
STO- gi|157339978- membrane protease stomatin
"Stro- gi|147777089- sister-chromatide cohesion protein, stromalin protein"
’ AP- gi|147845891-adaptin n terminal
Rab2a- gi|157328952- gtp-binding rab2a like protein
Rab@- gi|623586- rabG -family small gtpase
RabA1- gi|147834751- gtp-binding protein/ARABIDOPSIS RAB GTPASE HOMOLOG A1B
Rab7- gi|77745448- ras-related gtp-binding protein/Rab subfamily
Ras- gi|1710007-small ras-like gtp-binding protein
"Ret- gi|157349831- reticulon family protein, VIRB2"
"Ret- gi|157350654 reticulon family protein, VIRB2"
Ret- gi|157358240- reticulon family protein
Sarl- gi|157341729- sar1 gtp-binding secretory factor
I AfIADP-RF gi|82621126- adp ribosylation factor
Arl10- gi|147858134 Arl10-like subfamily
Sec13- gi|147809687- protein transport protein sec13
Sec22- gi|147797391- harpin-induced protein/putative VAMP protein SEC22
SecB- gi|7239509- SECG (SUBUNIT OF EXOCYST COMPLEX B8)
SNAP- gi|157355430- alpha-soluble nsf attachment protein (SNAP)
SYP71- gi|157347500- syntaxin 7 1-like protein
VAMP/YKTG1- gi|157330762- SNARE protein/similar to VAMP-like protein YKTG1
VAMP71- gi|1573397 14 synaptobrevin-like protein
VAMPT726- gi|157360055- vesicle-associated membrane synaptobrevin 7b
EXP beta- gi|157344858- beta expansin 1 precursor
EXP alpha- gi|71668369- alpha-expansin 4
GAase- gi|157337481- beta-galactosidase
PGI- gi|157348620- polygalacturonase-inhibiting protein
"Gluase- gi|157338782- alpha-glucosidase, alpha-D-xylosidase"
] PGI- gi|157337597- polygalacturonase inhibitorlike protein
] PME- gi|157350105- pectinesterase family protein
I PAE- gi|157357269- pectin acetylesterase
PME- gi|160419153- pectinesterase family protein
IPMEI- gi|7408663- invertase pectin methylesterase inhibitor family protein
PRP- gi|157345425- proline-rich family protein
SkuS- gi|157336170- sks5 /pectinesterase-like
SkuS- gi|157340696- sks5 /pectinesterase-like
XET- gi|147771556- endo-xyloglucan transferase-like protein
XET1- gi|17402583- xyloglucan endo-transglycosylase
L MET- gi|157335296- (1-4)beta-mannan endohydrolase/transglycosylase
Act gi[89276303- actin depolymerizing factor3
Ank- gi|157342519- Ankyrin
Ank- gi|37625031- putative ankyrin-repeat protein
IV { "Dwf1- gi|147861641- dwf1 (diminuto 1) catalytic, cell elongation protein"
Prof- gi|125531480- profilin 2
Tub beta- gi|157346062-beta-tubulin
Tub beta- gi|157351619- beta-tubulin 2242
\ Villin- gi|157352186- villin 2




Defence protein (Additional file 9M)
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LTP4 gi|28194086- lipid transfer protein isoform 4
LTP- gi|75911268- non-specific lipid transfer protein
PR-10.7- gi|147853970- pathogenesis-related protein 10.7

15mm g.

"CHI- gi|157349885- chitinase, putative "

GDSL- gi|147769690- gdsl-motif lipase hydrolase family protein
LT- gi|157355473- lipid transfer protein precursor

PolA- gi|157350821- pollen allergen-like protein

PR- gi|499171- pathogenesis related protein
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bGluc- gi|157348466- beta 1-3 glucanase
CHI- gi|116329- chitinase

CHI-IV- gi|157353734 class iv chitinase

CHI-IV- gi|]2306813- class iv chitinase

Fib- gi|38679337- harpin binding protein 1/fibrillin

GDSL- gi|157345376- gdsl-motif lipase hydrolase family protein
LAP- gi|157357948- latex-abundant protein/METACASPASE-like/ cysteine-type endopeptidase
MLP- gi|147865627- major latex-like protein

PR-4 gi|3511147- pr-4 type protein

TL- gi|74067 16- thaumatin-like protein

TL- gi|892427 14 thaumatin-like protein




Other proteins of interest (Additional file 9N)
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FeT- gi|157351241- fermitin subunit precursor

"GRIP31- gi|7406665- ripening-related protein, grip31"

"GRIPG8- gi|7406667- ripening-related protein, gripGa"

SSP- gi|147858030- legumin-like protein

Fib- gi|157329311- fibrillin

"Fib13- gi|157348503- probable plastid-lipid-associated protein precursor, fibrillin-13"
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TRP- gi|147784212- tetratricopeptide repeat (TPR)}containing protein
ThyL- gi|157347281- thylakoid lumen 18.3kda protein
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[ | AIP- gi|157336811- ABA-induced plasma membrane associated protein
ALG2- gi|157338881- ALG2-interacting protein X-like
c2Dom- gi|157349710- ¢2 domain-containing protein/Ca2+-binding motif
Cxe- gi|147834295- cxe carboxylesterase
DH- gi|157327260- dehydrogenase like protein
GRIP22- gi|157337528- gri22_vitviripening-related protein grip22 precursor
] GRIP32- gi|7406675- putative ripening-related protein, grip32
HDD- gi|15241564 haloacid dehalogenase-like hydrolase domain containing 3
HDD- gi|7406669- haloacid dehalogenase-like hydrolase family protein
MHC- gi|147862641- viral a-type inclusion?, putative myosin heavy chain
SSP- gi|157347968- vicilin precursor, a component of legume seed storage proteins
SSP- gi|157350579- 12s cruciferin seed storage protein
TRP- gi|157335591- pentatricopeptiderepeat-containing protein
Fib- gi|38679337- harpin binding protein 1/fibrillin
AUX- gi|157330651- auxin-responsive family protein
gi|157350922- hypersensitive-induced response protein,band 7 family protein
gi|157356355- hypersensitive-induced response protein
SAM DMMT- gi|147863614- s-adenosylmethionine:2-demethylmenaquinone methyltransferase-like




Unknown proteins (Additional file 90)
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gi|147784318/9i|157343653- wd-40 repeat protein

gi|157339642- unknown protein

gi|157345721- unknown protein

gi|157350711- unknown protein
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147766743- unknown protein
147779063- unknown protein
147820187- unknown protein
157328239- unknown protein
157331211- unknown protein
15734507 1- unknown protein
157350677- unknown protein

147776564 hypothetical protein [Vitis vinifera]
147807514 hypothetical protein [Vitis vinifera]
147857589- hypothetical protein [Vitis vinifera]
157327569- unknown protein

157337 153- hypothetical protein [Vitis vinifera]
157338198- unknown protein

157339345- unknown protein

157339780- unknown protein

157340377- unknown protein

157341596- unknown protein

157342985- unknown protein

157344475- unknown protein

157348229- unknown protein

157350474 unknown protein

157351382- unknown protein

157355435- unknown protein

157355674 unknown protein

157358315- unknown protein

|157360560- protein, ACT domain-containing protein"





