Additional file 2 — RegulatedS.cerevisiae pathways in hypoxia vs. normoxia

Individual S. cerevisiae (Fab-producing strain) pathways transcriptionally regulated (i e. exceeding log2 FC threshold of 0.59) in the comparison hypoxic

vs. hormoxic conditions, as resulting from MetaCyc anaysis (see Figure 3). Pathway numbers are referred to Figure 3 legend.

N° Pathway Pathway Diagram Enzymes, Genes
8 | lysine 2-oxogutarate homocitrate synthase LYS20
biosynthesis | LvS521 -0.12 LYS20 homocitrate synthase LYS21
homocitrate homoaconitase LYs4
| L%sSd -0 .01 homo-isocitrate dehydrogenase LYS12
Homoaconitate alpha aminoadipate reductase LYS2
| LS4 -0 .01 saccharopine dehydrogenase (NADP+, L-glutamate- LYS9
forming)
thD-ifIDcLi::Ea:EE 078 saccharopine dehydrogenase (NAD+, L-lysine-forming) LYS1
ce-ketoadipate
L-E-.éuﬂirluadipate
| L¥52 0.25
L-2-aminoadipate G-semialdehycle
| L%s59 -0.04
saccharopine
| Lvst o
L-lwsine
8 | arginine L-glutzmate M-ACETYLGLUTAMATE_SEMIALDEHYDE acetylglutamate synthase ARG2
biosynthesis I ARGY -0.14 ARG2 -0.05 acetylglutamate kinase / N-acetyl-gamma-glutamyl- ARG5,6
N-acetyl-L -glutamate phosphate reductase
I ARGS,6 -0.31 acetylornithine aminotransferase ARG8
T T e e acetylornithine acetyltransferase ARG7
ornithine carbamoyltransferase ARG3
ARGEE 031 arginosuccinate synthetase ARG1
bR L e £ i b e argininosuccinate lyase ARG4

M-ez-acetylornithine

I ARGY -0.14

L-ornithire
I ARGS -0.2
citrullire

| pct 0.4
L-arginino-suce inate

I ARG 1.21

L-ardginine




9 | arginine arginase CAR1
degradation ornithine aminotransferase CAR2
(anaerobic) delta 1-pyrroline-5-carboxylate reductase PRO3

10| arginine acetylglutamate synthase ARG2
biosynthesis acetylglutamate kinase / N-acetyl-gamma-glutamyl- ARG5,6
phosphate reductase
acetylornithine aminotransferase ARG8
acetylornithine acetyltransferase ARG7
carbamyl phosphate synthase / aspartate URA2
transcarbamylase
carbamoyl phosphate synthetase CPA2 CPA1
ornithine carbamoyltransferase ARG3
arginosuccinate synthetase ARG1
argininosuccinate lyase ARG4
12 | serine 3-phosphoglycerate dehydrogenase SER3
biosynthesis 3-phosphoglycerate dehydrogenase SER33
from 3- phosphoserine transaminase SER1
phosphoglycera phosphoserine phosphatase SER2
te
12 | serine Serine hydroxymethyltransferase, mitochondrial SHM1
biosynthesis serine hydroxymethyltransferase SHM2
from glyoxylate
12 | glycine Serine hydroxymethyltransferase, mitochondrial SHM1
biosynthesis serine hydroxymethyltransferase SHM2

from serine




13 | homocysteine harmacysteine cystathionine gamma-synthase STR2
and cysteine Cvys4 013 cystathionine beta-lyase STR3
interconversion o cystathionine beta-synthase CYs4

cystathionire hioni | -
STRZ -0 00535 CVEE <01 cystathionine gamma-lyase CY!
L-tysteine

17 | glutamate 2-o=oglutarate NADP-dependent glutamate dehydrogenase GDH3
biosynthesis | GDHI GDH3 074 NADP-dependent glutamate dehydrogenase GDH1
from ammonia Ll

17 | superpathway igocitrate MH 5 NADP-dependent glutamate dehydrogenase GDH3
of glutamate IDFP3 IDF1 0.3 GLMI1 0,53 NADP-dependent glutamate dehydrogenase GDH1
biosynthesis ; lutamine synthetase GLN1

NH; 2-omoglutarate 2-oxoglutarate L-glutarnine g Y
NADP-dependent isocitrate dehydrogenase IDP1
U SEIE s GLT! -0.03 NADP-dependent isocitrate dehydrogenase IDP2
amiate -
NADP-dependent isocitrate dehydrogenase IDP3
glutamate synthase (NADH) GLT1

18 | methionine o-methylithioadenosing 5'-methylthioadenosine phosphorylase MEU1
salvage | MEL -0.04 methylthioribose-1 P isomerase MRI1
pathway S-methylthiotibose- 1-phosphate methylthioribulose-1-phosphate dehydratase MDE1

' MEN 2,3-dioxomethiopentane-1-phosphate UTR4
L enolase/phosphatase
S-methylthioribulose-1-phiosphate /phosp
acireductone dioxygenase ADI1
FMDET -0.19
. | aromatic amino acid aminotransferase Il ARO9
S-imethylthio -2, 3-diozopentyl phosphate . . . )
aromatic amino acid aminotransferase | ARO8
; | e 0'2? branched-chain amino acid aminotransferase BAT1
1,2-clibdroxy- 3-kEtDl-E-FﬂEth_l.-'lthIDpEHtEHE branched-chain amino acid transaminase BAT2
ADN -013

2-oxo-d-methylthiobutanoate
BATZ2 BATI 0.56

ARDS 026 ARO9 092
L=rnethiorirne




20

ergosterol
biosynthesis

HMG1 -1 .02

| ERGT -0.59

| ERGIT -1 .07

| ERGZ.

acetoacetyl CoA thiolase
3-hydroxy-3-methylglutaryl coenzyme A synthase
3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA)
3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA)
mevalonate kinase

phosphomevalonate kinase

mevalonate pyrophosphate decarboxylase

isopentenyl diphosphate:dimethylallyl diphosphate
isomerase

farnesyl diphosphate synthetase
squalene synthetase

squalene monooxygenase
2,3-oxidosqualene-lanosterol cyclase
cytochrome P450 lanosterol 14a-demethylase
C-14 sterol reductase

C-4 sterol methyl oxidase

C-3 sterol dehydrogenase

3-keto sterol reductase

SAM:C-24 sterol methyltransferase
C-8 sterol isomerase

C-5 sterol desaturase

C-22 sterol desaturase

C-24 sterol reductase

ERG10
ERG13
HMG2
HMG1
ERG12
ERG8
MVD1
IDI1

ERG20
ERGY
ERG1
ERG7
ERG11
ERG24
ERG25
ERG26
ERG27
ERG6
ERG2
ERG3
ERG5
ERG4




|EHEEE-14?

| ERG25 -1 47

| ERG2T -0 54

|EHGEE-14?

| ERG25 -1 47

|EHEEE-14?

|EHEE

| ERGE

|EHEH-L1E

|EHG4-DE




20 | mevalonate 2 acetyl-Cod, acetoacetyl CoA thiolase ERG10
pathway | ERGIO-0.42 3-hydroxy-3-methylglutaryl coenzyme A synthase ERG13
acetoacetyl-Cos 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) HMG2
| ERG13-0.15 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) HMG1
F-hy drovey-3-nnethyl-glutaryd- Cad mevalonate kinase ERG12
HMG2 phosphomevalonate kinase ERG8
O mevalonate pyrophosphate decarboxylase MVD1
| ERGH2-007 ::gpme::sr;yl diphosphate:dimethylallyl diphosphate IDI1
mevalonate-5F
| ercs 0.3
mevalonate-5-FF
| kWD 011
[ 3-isu:up:nanten_l.-'l-P'F'
| 1oir i
direthylallyl-pyrophosphate
30 | phospholipid L-zerite a CD P-diacylghycetol phosphatidylserine synthase CHO1
biosynthesis Hoi 0 25 phosphatidylserine decarboxylase, golgi/vacuole PSD2
. . phosphatidylserine decarboxylase, mitochondria PSD1
glycerol-3-pho an L-1-phosphatidylserine CHO2 CHO2
FGE1 0.05 | FS01 0.52 FSD2 002
an L-1-phosphatidylglyceral-phosphate 4 i . OP13 OP13
an L-1-phasphatidyl-thandlamine phosphatidylglycerolphosphate synthase PGS1
an L-1-phasphaticy|-glycarol CHOzD.12 cardiolipin synthase CRD1
EHD i _'D'DE a phosphaticyl-M- methylethanolamine
cilvceral cardiolipin | OF 13 054
a phosphaticly-M-dimethylethanolamine
OF 5 0.54
phosphatidylcholine
35 | phosphatidylin | mve-inosital_a COP-diacylglycerol phosphatidylinositol synthase PIS1

ositol
biosynthesis

FI51 063
1 =phosghaticyl=C=rmyo=inositol




40

de novo NAD

CFO=230 L-tryptophan

Tryptophan 2,3-dioxygenase BNA2
biosynthesis | BMAZ 131 Arylformamidase BNA7
L-Farmylkynurenine Kynurenine 3-mono oxygenase BNA4
| BNAT Kynureninase BNAS5
kynureing 3-hydroxyanthranilic acid dioxygenase BNA1
| EMAd 104 Quinolinate phosphoribosyl transferase BNA6
F-hydroxy-L-kynurening Nicotinamide/nicotinic acid mononucleotide NMA1
adenylyltransferase
B 12 Nicotinamide/nicotinic acid mononucleotide NMA2
J=hwdroxy=anthranilat e adenylyltransferase
| EMAT 1.005 glutamine-dependent NAD synthase QNSs1
2-amino-3-carboxymuconate semialdehyde
quinDIIinate
| Bnvas 0.8
nicotinic acid monoruclectice
Mk A2
ceamicla-MNaD
| [MS1 -0.02
Mot
40 | tryptophan CPD-250 L-tryptophan Tryptophan 2,3-dioxygenase BNA2
degradation via BMAZ 1.31 Arylformamidase BNA7
kynurenine L= Farmylkynurenine Kynurenine 3-mono oxygenase BNA4
| EMAT Kynureninase BNAS
kyrurenine 3-hydroxyanthranilic acid dioxygenase BNA1
| EMAd 104 Quinolinate phosphoribosyl transferase BNA6
J=bwrdr o= L =kynurening
| EMAS 124
J-hyddr oxy-anthranilate
| ENAT 105
2=amino-3-carbosymuconate semisldehyde
quinu:ullinate
| ENAS 045
nicotinic acicl mononucleotice
40 | nicotinamide nicotinamide riboze nicotinic acid riboside kinase / nicotinamide ribose NRK1
riboside salvage | MEK] 022 kinase
pathway | et rEEerE Nicotinamide/nicotinic acid mononucleotide NMA2
adenylyltransferase
Mtaz Nicotinamide/nicotinic acid mononucleotide NMA1

A0

adenylyltransferase




40 NAD salvage Nicotinamide/nicotinic acid mononucleotide NMA1
pathway adenylyltransferase

Nicotinamide/nicotinic acid mononucleotide NMA2
adenylyltransferase
glutamine-dependent NAD synthase QNS1
NAD-dependent histone deacetylase SIR2
nicotinamidase PNC1
nicotinate phosphoribosyl transferase NPT1

36 - | folate GTP-cyclohydrolase | FOL2

42 | biosynthesis aminodeoxychorismate synthase ABZ1
aminodeoxychorismate lyase ABZ2
2-amino-4-hydroxy-6-hydroxymethyldihydropteridine ~ FOL1
pyrophosphokinase [multifunctional]
dihydrofolate synthase FOL3
dihydrofolate reductase DFR1
glycine cleavage complex LPD1 GCV2

GCV1GCv3

Serine hydroxymethyltransferase, mitochondrial SHM1
serine hydroxymethyltransferase SHM2
thymidylate synthase CDC21
MTHFR MET13
MTHFR MET12
NAD-dependent 5,10-methylenetetrahydrafolate MTD1
dehydrogenase
Cl-tetrahydrofolate synthase ADE3
mitochondrial C1-tetrahydrofolate synthase MIS1




41 folate dihydrofolate reductase DFR1
polyglutamylati Serine hydroxymethyltransferase, mitochondrial SHM1
on serine hydroxymethyltransferase SHM?2
MTHFR MET13
MTHFR MET12
Cl-tetrahydrofolate synthase ADE3
mitochondrial C1-tetrahydrofolate synthase MIS1
folylpolyglutamate synthetase MET7
42 | folate C1-tetrahydrofolate synthase ADE3
interconversion mitochondrial C1-tetrahydrofolate synthase MiIs1
S Serine hydroxymethyltransferase, mitochondrial SHM1
serine hydroxymethyltransferase SHM?2
thymidylate synthase CDC21
dihydrofolate reductase DFR1
glycine cleavage complex LPD1 GCV2
GCV1 GCV3
MTHFR MET13
MTHFR MET12
NAD-dependent 5,10-methylenetetrahydrafolate MTD1
dehydrogenase
44 | folate Serine hydroxymethyltransferase, mitochondrial SHM1
transformation serine hydroxymethyltransferase SHM2
S MTHFR MET13
MTHFR MET12
glycine cleavage complex LPD1 GCV2
GCV1 GCV3
NAD-dependent 5,10-methylenetetrahydrafolate MTD1
dehydrogenase
mitochondrial C1-tetrahydrofolate synthase MIS1
Cl-tetrahydrofolate synthase ADE3
5,10-methenyltetrahydrofolate synthetase FAU1




48 | glutathione- glutathione oxidoreductase GLR1
glutaredoxin glutathione transferase GTT1
redox reactions glutathione transferase GTT2

Glutathione peroxidase GPX2
glutathione-peroxidase HYR1
Glutathione peroxidase GPX1

49 | de novo phosphoribosylpyrophosphate amidotransferase ADE4
biosynthesis of glycinamide ribotide transformylase ADES
purine 5'-phosphoribosylformyl glycinamidine synthetase ADE6
nucleotides phosphoribosylglycinamidine synthetase / ADE5,7

phopshoribosylaminoimidazole synthetase

phosphoribosylaminoimidazole-carboxylase ADE2

phosphoribosyl amino imidazolesuccinocarbozamide ADE1

synthetase

inosine monophosphate cyclohydrolase ADE16

[multifunctional]

inosine monophosphate cyclohydrolase ADE17

[multifunctional]

IMP dehydrogenase IMD2

IMP dehydrogenase IMD3

IMP dehydrogenase IMD4

GMP synthase GUA1

guanylate kinase GUK1

adenylosuccinate synthetase ADE12

adenylosuccinate lyase ADE13

adenylate kinase ADK1

mitochondrial GTP:AMP phosphotransferase ADK2

ribonucleotide reductase RNR4 RNR3
RNR2 RNR1

nucleoside diphosphate kinase YNK1




51 | de novo ribonucleotide reductase RNR4 RNR3
biosynthesis of RNR2 RNR1
pyrimidine dUTP pyrophosphatase DUT1
deoxyribonucle thymidylate synthase cbc21
otides uridylate kinase / thymidylate kinase CDC8

nucleoside diphosphate kinase YNK1

58 | myo-inositol L-myo-inositol-1-phosphate synthase INO1
biosynthesis inositol monophosphatase INM1

inositol monophosphate INM2

60 | chitosan chitin deacetylase CDA2
biosynthesis chitin deacetylase CDA1




61

gluconeogenesi

late

malic enzyme MAE1
S MDHEMV:E‘H 0.25 pyruvate carboxylase PYC2
o aloacetic Al pyruvate carboxylase PYC1
FCKl 1.14 cytosolic malate dehydrogenase MDH2
phosphoenolpyruyate phosphoenolpyruvate carboxylkinase PCK1
EMO2 ENOT -0.51 enolase | ENO1
2-phosphodiyes erate enolase ENO2
GF 1032 phosphoglycerate mutase GPM1
3-phosphoglycerate 3-phosphoglycerate kinase PGK1
FGE10.05 glyceraldehyde-3-phosphate dehydrogenase TDH3
3-phospho- D-gly cerowl-phosphate glyceraldehyde 3-phosphate dehydrogenase TDH2
LTDH1 JDRE TLE glyceraldehyde-3-phosphate dehydrogenase TDH1
dibydroxy-acet one-phosphate  glyceraldebhyde-3-phosphate
FEA1 -0 00549 aldolase FBA1
fructose-1 G-hisphozphate fructose-1,6-bisphosphatase FBP1
FEF1 -0.29 glucose-6-phosphate isomerase PGI1
fructose-G-phosphat e
| FGI 033
wiluco se-6-phos phate
64 | trehalose glucoze-G=phosphate  UDF-D-glucose trehalose-6-phosphate synthase TPS1
biosynthesis -l—'r—|:~51 026 trehalose-6-phosphate phosphatase TPS2
o -trehalose B-phiosphate
trehalose
66 | glyoxylate cycle cytosolic malate dehydrogenase MDH2
MMSB M peroxisome malate dehydrogenase MDH3
slUccinate nily oxylaté 51 016 BréelFacetic acid citrate synthase CIT2
CIT2 aconitate hydratase ACO2
isocitrate= 01 0.5 citrate aconitase AcO1
AEKDEDE AI: 02 |:| isocitrate lyase ICL1
malate synthase 2 DAL7
I35 amnltate malate synthase MLS1
67 | oxidative glucose-B-phosphate glucose-6-phosphate dehydrogenase ZWF1
branch of the | TWE =009 6-phosphogluconolactonase SoL3
pentose D-B-phospho-glusona-i-lactone 6-phosphogluconolactonase soL4
phosphate SoLd 6-phosphogluconate dehydrogenase GND2
pathway 6-phosphogluconate dehydrogenase, decarboxylating ~ GND1

E-phospho-D-gluconate

GrDT

ribuloze=5=phosphate




67 | non-oxidative ribose-5-phosphate ketol-isomerase RKI1
branch of the D-ribulose-5-Phosphate 3-epimerase RPE1
pentose transketolase TKL2
phosphate transaldolase TALL
pathway transketolase TKL1

68 | aerobic cytochrome c oxidase COX1 COX2
respiration, COX3 COX4
electron €8§5Ac (C)%G

. 7
transport chain COX9 COX12
COX13
ubiquinol cytochrome c reductase complex COBRIP1 CYT1
COR1 QCR2
QCR6 QCR7
QCR8 QCR9
QCR10
succinate dehydrogenase (ubiquinone) SDH1 SDH2
SDH3 SDH4
minor succinate dehydrogenase (ubiquinone) YJLO45W SDH2
SDH3 SDH4
NADH dehydrogenase (ubiquinone) NDI1




69 | superpathway glucokinase GLK1
of glucose hexokinase I HXK2
fermentation hexokinase | HXK1

glucose-6-phosphate isomerase PGI1
phosphofructokinase PFK2 PFK1
aldolase FBAl
triosephosphate isomerase TPI1
glyceraldehyde-3-phosphate dehydrogenase TDH3
glyceraldehyde 3-phosphate dehydrogenase TDH2
glyceraldehyde-3-phosphate dehydrogenase TDH1
3-phosphoglycerate kinase PGK1
phosphoglycerate mutase GPM1
enolase | ENO1
enolase ENO2
pyruvate kinase CDC19
pyruvate kinase PYK2
pyruvate decarboxylase / decarboxylase PDC1
pyruvate decarboxylase / decarboxylase PDC5
pyruvate decarboxylase / decarboxylase PDC6
aldehyde dehydrogenase (major mitochondrial) ALD4
aldehyde dehydrogenase (minor mitochondrial) ALDS
aldehyde dehydrogenase (major cytoplasmic) ALD6
alcohol dehydrogenase ADH1
&1D4 091 alcohol dehydrogenase ADH2
alcohol dehydrogenase ADH3
alcohol dehydrogenase ADH4
alcohol dehydrogenase ADH5

71 | fatty acid d3,d2-Enoyl-CoA Isomerase ECI1
oxidation delta(3,5)-delta(2,4)-dienoyl-CoA isomerase DCI1
pathway fatty acid transporter FAT1

acyl-CoA synthetase FAA2
acyl-CoA synthase FAA3
long chain fatty acyl:CoA synthetase FAA4
long chain fatty acyl:CoA synthetase FAAl
fatty-acyl coenzyme A oxidase POX1
ECI -1.53 3-hydroxyacyl-CoA dehydrogenase FOX2
3-oxoacyl CoA thiolase POT1




72 | formaldehyde far maldehyde formaldehyde dehydrogenase / alcohol dehydrogenase SFA1
. . |
oxidation Il S-hydraxymethylglutathione S-formylglutathione hydrolase YJLO68C
(glutathione- | SFAT -0 formate dehydrogenases FDH1
dependent
P ) S-formylglu tathione
| vivosec -0
farmate
COz
76 | leucine L-leucine branched-chain amino acid aminotransferase BAT1
degradation | BATZ EATI 056 branched-chain amino acid transaminase BAT2
w-ketoisocaproate decarboxylase ARO10
| THIZ ARDI0 4R ketoisocaproate decarboxylase / decarboxylase THI3
F-methylkutanzl alcohol dehydrogenase ADH1
SFAl -0 44 ADHE ADH4 alcohol dehydrogenase ADH2
alcohol dehydrogenase ADH3
ADH3 ADHI
alcohol dehydrogenase ADH4
isoamy alcohal alcohol dehydrogenase ADH5

formaldehyde dehydrogenase / alcohol dehydrogenase

SFA1

77 | threonine L-threoire serine/threonine dehydratase CHA1
degradation \I - ,
g TR TP Gar G CHA1 1.25 cystathionine gamma-lyase CYs3
/ﬂxubutmnate
aminoacEtorne . rE;;;D.I . -——:l——————__l
hamoseringe . O-succinyl-L-homoserine  propionyl-Cod
cystatkionine [
1-amino-propan-2-ol - methyl-gyoxal propiong-F
|
propionate
78 | valine L=valire branched-chain amino acid aminotransferase BAT1
degradation | BATZ EAT1 056 branched-chain amino acid transaminase BAT2
I-keto-izovalerate pyruvate decarboxylase / decarboxylase PDC1
| FOCR FOCS FOCT 057 pyruvate decarboxylase / decarboxylase PDC5
isohutanal pyruvate decarboxylase / decarboxylase PDC6
SFAl -0 44 ADHS ADH alcohol dehydrogenase ADH1
alcohol dehydrogenase ADH2
ADH3 ADH1

alcohol dehydrogenase ADH3
isobutyl alcohol alcohol dehydrogenase ADH4
alcohol dehydrogenase ADH5

formaldehyde dehydrogenase / alcohol dehydrogenase

SFA1




79 | isoleucine L-iz0-leucine branched-chain amino acid aminotransferase BAT1
degradation | BATZ BAT1 056 branched-chain amino acid transaminase BAT2
2-keto-3-methyl-valerate ketoisocaproate decarboxylase / decarboxylase THI3
FOCE FOCS FOCT 057 decarboxylase ARO10
pyruvate decarboxylase / decarboxylase PDC1
ARO10 3458 THIS
pyruvate decarboxylase / decarboxylase PDC5
2-methylbutanal
SFAT 044 ADHS ADHd pyruvate decarboxylase / decarboxylase PDC6
' alcohol dehydrogenase ADH1
ADH3 ADHT alcohol dehydrogenase ADH2
amny| alcohol alcohol dehydrogenase ADH3
alcohol dehydrogenase ADH4
alcohol dehydrogenase ADH5
formaldehyde dehydrogenase / alcohol dehydrogenase SFA1
81 | tryptophan L-tryptophan aromatic amino acid aminotransferase || ARO9
degradation I.JEEDB D.EE\I ARD9 092 aromatic amino acid aminotransferase | AROS8
incalegyrruvate pyruvate decarboxylase / decarboxylase PDC1
ARDIO 3 46 FPDCG pyruvate decarboxylase / decarboxylase PDC5
FOC5 POCI 037 pyruvate decarboxylase / decarboxylase PDC6
. decarboxylase ARO10
indole acetaldebyde y
SFAl 044 ADHS ADHA alcohol dehydrogenase ADH1
- alcohol dehydrogenase ADH2
ADHZ AlH1 alcohol dehydrogenase ADH3
inciole-3-ethancl alcohol dehydrogenase ADH4
alcohol dehydrogenase ADH5
formaldehyde dehydrogenase / alcohol dehydrogenase SFA1
82 | phenylalanine L-pherylalanine aromatic amino acid aminotransferase Il ARO9
degradation wRO3 D'Eh ARG 092 aromatic amino acid aminotransferase | AROS8
p te pyruvate decarboxylase / decarboxylase PDC1
ARCI02 46 PDCE pyruvate decarboxylase / decarboxylase PDC5
POC5 FOCI 037 pyruvate decarboxylase / decarboxylase PDC6
d boxyl ARO10
phenylacetaldeh yoe ecarboxylase
alcohol dehydrogenase ADH1
SEAT 044 ADHS ADH4
alcohol dehydrogenase ADH2
ADH3 ADH1 alcohol dehydrogenase ADH3
phieriylethanl alcohol dehydrogenase ADH4
alcohol dehydrogenase ADH5

formaldehyde dehydrogenase / alcohol dehydrogenase SFA1




83 | tyrosine aromatic amino acid aminotransferase |l ARO9
degradation aromatic amino acid aminotransferase | ARO8
85 | glycine glycine decarboxylase complex P subunit GCV2
cleavage GCV1 GCV1
complex dihydrolipoamide dehydrogenase LPD1
87 | L-serine serine/threonine dehydratase CHA1
degradation
88 | glutamate NAD-dependent glutamate dehydrogenase GDH2
degradation IX GOHZ -1.17
93 | glycogen glucoamylase SGA1
catabolism glycogen phosphorylase GPH1
glucanotranferase GDB1
97 | trehalose neutral trehalase NTH1
degradation acid trehalase ATH1




100 | allantoin allan toin allantoinase DAL1
degradation I DALl 204 allantoicase DAL2
allantoate ureidoglycolate hydrolase DAL3
I DALZ 0591 urea carboxylase / allophanate hydrolase DUR1,2
{3 Ureidoglhycolate
ERERE:
urea
I DUR1,2 0.27
Urea-1-carbosylate
| ouR 2 027
2 C0z
phenylalanine choarismate chorismate mutase ARO7
biosynthesis | AROT prephenate dehydratase PHA2
prephenate aromatic amino acid aminotransferase Il ARO9
| PH&2 aromatic amino acid aminotransferase | ARO8
phenylpyroyate
ARIOS 0492 AROS 0.26
L- e
tyrosine chorismate chorismate mutase ARO7
biosynthesis | AROT prephenate dehydrogenase (NADP+) TYR1
prephenate aromatic amino acid aminotransferase Il ARO9
| TVFR1 aromatic amino acid aminotransferase | AROS8

p=hydroxephenylayruyate

ARCE D.EIEj ARDT 0,26
L-tyrosine




