
glucose

Starch, sucrose metabolism 
and glycolysis

starch sucrose
alpha-amylase

POPTR_0014s02940.1
POPTR_0515s00220.2

UDP

fructose
sucrose synthase
POPTR_0018s07380.1

UDP-glucose

ADP-glucose 
pyrophosphatase 

UTP-glucose-1-phosphate 
uridylyltransferase 

PPi

UTP

glucose-6-phosphate

fructose-6-phosphate

fructose-1,6-bisphosphate

6-phosphofructokinase
POPTR_0017s05770.1

hexokinase
ATP

ADP

glucose-6-phosphate isomerase

ATP

ADP

glucose-1-phosphate

phosphoglucomutase

UTP

glyceraldehyde-3-phosphate

1,3-bisphosphoglycerate

fructose-bisphosphate aldolase

glyceraldehyde-3-phosphate dehydrogenase

phosphoglycerate kinase

POPTR_0018s09730.1

POPTR_0015s10330.2, POPTR_0012s09570.1, POPTR_0010s06560.1 

POPTR_0010s17870.1, POPTR_0008s08400.1

NAD+

NADH

dihydroxyacetone-phosphate

triosephosphate 
isomerase

POPTR_0004s17530.1
POPTR_0008s05640.1
POPTR_0009s03650.1
POPTR 0010s21100.1

ADP

ATP
3-phosphoglycerate

2-phosphoglycerate

phosphoenolpyruvate

phosphoglycerate mutase

enolase

POPTR_0006s11400.1, POPTR_0016s14950.1

POPTR_0015s14380.1, POPTR_0006s11800.1

POPTR_0010s21100.1

H2O

ATP

ADP pyruvat kinase

pyruvate

acetyl-CoA

citrateoxaloacetate

TCA cycle

aconitate hydratase

pyruvate dehydrogenase
NADH + H+

O2

citrate synthase

acetaldehyde

pyruvate decarboxylase
Hypoxia

CO2NADH
alcohol dehydrogenase

POPTR_0008s16150.1

Fermentation

isocitrate

α-ketoglutarate

malate

succinyl-CoAsuccinate

fumarate

aconitate hydratase

isocitrate dehydrogenase

malate dehydrogenase POPTR_0005s10990.1

POPTR_0017s01410.1

POPTR_0008s16670.1 
POPTR_0011s09860.1
POPTR_0001s38560.1 
POPTR_0010s08180.1

NADH

NAD+

NADH

NAD+

α-ketoglutarate dehydrogenaseGTP GDP
succinate dehydrogenase

FAD

FADH2

H2O
fumarase

NAD+

NADH

ethanol

NAD+ POPTR_0005s06140.1
POPTR_0002s07290.1

Amino acid and 
ethylene synthesis

aspartate

aspartate 
aminotransferase

POPTR_0018s02250.1 
POPTR_0018s08910.1

asparagine

lysineaminoadipic 
Succinate thiokinase

homocysteine

methionine

S-adenosyl methionine (SAM)

methionine synthase

POPTR_0004s20220.1
POPTR_0019s05430.1
POPTR_0009s15490.1 
POPTR_0013s05850.1 

SAM synthetase
POPTR_0002s19000.1

Protein ID
leaf

stem

root

ATP
PPi + Pi

lysineacid
threonine

isoleucine

y ( )

1-aminocyclopropane-1-carboxylic acid (ACC)

ethylene

ACC synthase

ACC oxidase

root
stem and root

leaf, stem and root

O2

CO2 + HCN


