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Table S2: Structure of the Mapman mapping file for the identified
metabolites.

BINCODE NAME IDENTIFIER TYPE

1 Sucrose
1.1 Sucrose.storage
1.1.1 Sucrose.storage.dryweight dryweight
1.1.2 Sucrose.storage.length length
1.1.3 Sucrose.storage.sucrose sucrose M
1.2 Sucrose.breakdown
1.2.1 Sucrose.breakdown.fructose fructose M
1.2.2 Sucrose.breakdown.glucose glucose M
2 Sugars
2.1 Sugars.other
2.1.1 Sugars.other.gentibiose gentibiose M
2.1.2 Sugars.other.trehalose trehalose M
2.1.3 Sugars.other.mannose raffinose M
2.1.4 Sugars.other.raffinose mannose M
2.1.5 Sugars.other.1-kestose 1-kestose M
2.1.6 Sugars.other.ribose ribose M
2.2 Sugar alcohols
2.2.1 Sugar alcohols.galactitol galactitol M
2.2.2 Sugar alcohols.galactinol galactinol M
2.2.3 Sugar alcohols.galactitol erythritol M
2.2.4 Sugar alcohols.mannitol mannitol M
2.2.5 Sugar alcohols.erythritol erythritol M
3 Cell wall M
3.1 Cell wall.cellulose glucan M
3.2 Cell wall.hemicellulose
3.2.1 Cell wall.hemicellulose.rhamnose rhamnose M
3.2.2 Cell wall.hemicellulose.arabinose arabinose M
3.2.3 Cell wall.hemicellulose.arabitol arabitol
3.2.4 Cell wall.hemicellulose.galactose galactose M
3.2.5 Cell wall.hemicellulose.glucarate glucarate M
3.2.6 Cell wall.hemicellulose.xylitol xylitol M
3.2.7 Cell wall.hemicellulose.gluconate gluconate M
3.2.8 Cell wall.hemicellulose.xylose xylose M
3.2.9 Cell wall.hemicellulose.glucuronate glucuronate M
3.2.10 Cell wall.hemicellulose.myoinisitol myoinisitol M
3.3 Cell wall.ascobate
3.3.1 Cell wall.ascobate.ascorbate ascorbate M
3.3.2 Cell wall.ascobate.erythrose erythrose M
3.3.3 Cell wall.ascobate.threonate threonate M
3.3.4 Cell wall.ascobate.threonate lac-

tone
threonate lactone M

3.3.5 Cell wall.ascobate.glycolate glycolate M
3.3.6 Cell wall.ascobate.oxalate oxalate M
3.3.7 Cell wall.ascobate.myoinisitol myoinisitol M
4 Glycolysis

Continued on next page
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Table S2 – continued from previous page

BINCODE NAME IDENTIFIER TYPE

4.1 Glycolysis.hexoses
4.1.1 Glycolysis.hexoses.glucose6P glucose6P M
4.1.2 Glycolysis.hexoses.fructose6P fructose6P M
4.2 Glycolysis.trioseP
4.2.1 Glycolysis.trioseP.glycerol glycerol M
4.2.2 Glycolysis.trioseP.glycerol3P glycerol3P M
4.2.3 Glycolysis.trioseP.glycerate glycerate M
4.2.4 Glycolysis.trioseP.pyruvate pyruvate M
4.3 Glycolysis.fermentation
4.3.1 Glycolysis. fermentation.lactate lactate
5 Organic acids
5.1 Organic acids.TCA
5.1.1 Organic acids.TCA.citrate citrate M
5.1.2 Organic acids.TCA.aconitate aconitate M
5.1.3 Organic acids.TCA.isocitrate isocitrate M
5.1.4 Organic acids.TCA.succinate succinate M
5.1.5 Organic acids.TCA.fumarate fumarate M
5.1.6 Organic acids.TCA.malate malate M
5.1.7 Organic acids.TCA.oxaloacetate oxaloacetate M
5.2 Organic acids.other
5.2.1 Organic acids.other2-oxoglutarate 2-oxoglutarate M
6 Aminoacids
6.1 Aminoacids.glucogenic
6.1.1 Aminoacids.glucogenic.serine serine M
6.1.2 Aminoacids.glucogenic.glycine glycine M
6.1.3 Aminoacids.glucogenic.cysteine cysteine M
6.1.4 Aminoacids.glucogenic.alanine alanine M
6.2 Aminoacids.ketogenic
6.2.1 Aminoacids.ketogenic.aspartate aspartate M
6.2.2 Aminoacids.ketogenic.asparagine asparagine M
6.2.3 Aminoacids.ketogenic.glutamate glutamate M
6.2.4 Aminoacids.ketogenic.glutamine glutamine M
6.2.5 Aminoacids.ketogenic.arginine arginine M
6.2.6 Aminoacids.ketogenic.methionine methionine M
6.2.7 Aminoacids.ketogenic.lysine lysine M
6.2.8 Aminoacids.ketogenic.proline proline M
6.2.9 Aminoacids.ketogenic.isoleucine isoleucine M
6.2.10 Aminoacids.ketogenic.threonine threonine M
6.2.11 Aminoacids.ketogenic.valine valine M
6.3 Aminoacids.aromatic
6.3.1 Aminoacids.aromatic.phenylalanine phenylalanine M
6.3.2 Aminoacids.aromatic.tryptophan tryptophan M
6.3.3 Aminoacids.aromatic.tyrosine tyrosine M
6.4 Aminoacids.GABA.
6.4.1 Aminoacids.GABA.aminobutyrate aminobutyrate
7 Secondary metabolism
7.1 Secondary metabolism.shikimate

Continued on next page
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Table S2 – continued from previous page

BINCODE NAME IDENTIFIER TYPE

7.1.1 Secondary
metabolism.shikimate.shikimate

shikimate M

7.1.2 Secondary
metabolism.shikimate.tyrosine

tyrosine M

7.1.3 Secondary
metabolism.shikimate.shikimate

tryptophan M

7.1.4 Secondary
metabolism.shikimate.shikimate

phenylalanine M

7.1.5 Secondary
metabolism.shikimate.quinate

quinate M

7.1.6 Secondary
metabolism.shikimate.chlorogenate

chlorogenate M

7.2 Secondary
metabolism.phenylpropanoid

7.2.1 Secondary
metabolism.phenylpropanoid.coumaryolquinate

coumaryolquinate M

7.2.2 Secondary
metabolism.phenylpropanoid.hydroxymethoxybenzoate

hydroxymethoxybenzoate M

7.2.3 Secondary
metabolism.phenylpropanoid.caffeoylquinate

caffeoylquinate M

7.3 Secondary metabolism.lignin
7.3.1 Secondary

metabolism.lignin.caffeate
caffeate M

7.3.2 Secondary
metabolism.lignin.sinapinate

sinapinate M

7.3.3 Secondary
metabolism.lignin.ferulate

ferulate M

7.3.4 Secondary
metabolism.lignin.hydroxycinnamate

hydroxycinnamate M

7.3.5 Secondary
metabolism.lignin.ferulate

ferulate M

7.3.6 Secondary
metabolism.lignin.vanillate

vanillate M

8 Lipid M
8.1 Lipid.sterols M
8.1.1 Lipid.sterols.sitosterol sitosterol M
8.1.2 Lipid.sterols.campesterol campesterol M
8.1.3 Lipid.sterols.stigmasterol stigmasterol M
8.2 lipid.other M
8.2.1 lipid.other.ethanolamine ethanolamine M
8.2.2 lipid.other.palmitate palmitate
8.2.3 lipid.other.stearate stearate
9 Signaling M
9.1 Signaling.defence M
9.1.1 Signaling.defence.putrescine putrescine M
9.1.2 Signaling.defence.pipecolate pipecolate M
9.2 Signaling.regulation M

Continued on next page
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Table S2 – continued from previous page

BINCODE NAME IDENTIFIER TYPE

9.2.1 Signaling.regulation.glycolate glycolate M
9.2.2 Signaling.regulation.pyroglutamate pyroglutamate M
9.3 Signaling.other M
9.3.1 Signaling.other.cyanoalanine cyanoalanine M
9.3.2 Signaling.other.nicotinate nicotinate M
9.3.3 Signaling.other.uracil uracil M
9.3.4 Signaling.other.phosphoric acid phosphoric acid M
9.3.5 Signaling.other.itaconate itaconate M
9.3.6 Signaling.other.erythronate erythronate M
9.3.7 Signaling.other.monomethylphosphate monomethylphosphate M
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Figure S1: Biomass composition of internodes 4, 8 and 12 from fast-growing,
slow-growing and in the presence of MODDUS.

Figure S2: Changes in the biomass components of sugarcane internodes at fast
growth, slow growth and in the presence of MODDUS.
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Figure S3: The water-soluble protein content of sugarcane internodes.
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Figure S4: PLS-DA from metabolomic data of internodes at the biomass and
sucrose accumulation peak rate. Scores plot generated using MetaboAnalyst.
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Figure S5: Heatmap profiling of the top 50 metabolites in the presence and
absence of MODDUS. Values were normalised through log transformation and
mean centring.The log2 fold changes in the relative metabolite abundance were
subjected to a Benjani Hochberg test and a fold change cutoff on 1.2 and then
displayed using Pageman. Metabolite BINS in blue are significantly down-
regulated, whereas BINs coloured in red are up-regulated. F = fast growth,
S = slow growth, FM = fast growth and MODDUS. Biomass = internodes at
peak biomass accumulation and sucrose - internodes with peak sucrose accu-
mulation.Blue implies higher expression in the biomass accumulation phase and
red higher expression during sucrose accumulation.
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Figure S6: PageMan Analysis of the changes in metabolite concentrations during
differnt stages of internode. The significant log2 fold change in expression values
were used as input (FDR p < 0.05). Comparison is between internodes at peak
biomass and sucrose accumulation in the control and MODDUS treated tissue.
Blue implies higher expression in the biomass accumulation phase and red higher
expression during sucrose accumulation.
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Figure S7: PLS-DA from proteome data of internodes in the presence and ab-
sence of MODDUS. Scores plot generated using MetaboAnalyst.
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Figure S8: PageMan Analysis of the differential expression of proteins associ-
ated with carbohydrate metabolism (Mapman BINCode 3) at different stages
internode development. The significant log2 fold change in expression values
were used as input (FDR p < 0.05). Comparison is between internodes at peak
biomass and sucrose accumulation in the control and MODDUS treated tis-
sue. Blue implies higher expression in the biomass accumulation phase and red
higher expression during sucrose accumulation.

13



Figure S9: PageMan Analysis of the differential expression of proteins associated
with cell wall metabolism (Mapman BINCode 21) at different stages internode
development. The significant log2 fold change in expression values were used as
input (FDR p < 0.05). Comparison is between internodes at peak biomass and
sucrose accumulation in the control and MODDUS treated tissue. Blue implies
higher expression in the biomass accumulation phase and red higher expression
during sucrose accumulation.
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Figure S10: PageMan Analysis of the differential expression of proteins asso-
ciated with vesicle trafficking metabolism (Mapman BINCode 22) at different
stages internode development. The significant log2 fold change in expression
values were used as input (FDR p < 0.05). Comparison is between internodes
at peak biomass and sucrose accumulation in the control and MODDUS treated
tissue. Blue implies higher expression in the biomass accumulation phase and
red higher expression during sucrose accumulation.
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Figure S11: PageMan Analysis of the differential expression of proteins asso-
ciated with respiratory metabolism (Mapman BINCode 2) at different stages
internode development. The significant log2 fold change in expression values
were used as input (FDR p < 0.05). Comparison is between internodes at peak
biomass and sucrose accumulation in the control and MODDUS treated tis-
sue. Blue implies higher expression in the biomass accumulation phase and red
higher expression during sucrose accumulation.
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Figure S12: PageMan Analysis of the differential expression of proteins as-
sociated with vacuolar metabolism (Mapman BINCode 2) at different stages
internode development. The significant log2 fold change in expression values
were used as input (FDR p < 0.05). Comparison is between internodes at peak
biomass and sucrose accumulation in the control and MODDUS treated tis-
sue. Blue implies higher expression in the biomass accumulation phase and red
higher expression during sucrose accumulation.
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