GENERAL EXPLANATIONS

- Enzymes highlighted with a frame of a non-pink colour (green, purple/violet, blue,
orange/brown) belong to a module defined based on Wendisch VF (ed). Amino acid
biosynthesis — Pathways, regulation and metabolic engineering. Microbiology
Monographs. Springer-Verlag: Berlin Heidelberg, Germany, 2007.

- Final product (amino acid) of the route <>

- Intermediate metabolite of the route



ALAMINE, ASPARTATE AND GLUTAMATE METABOLISM |
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Glycine biosynthesis - | GLYCINE, SERINE AND THREONIME METABOLISM |

3 alternative modules:
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Serine biosynthesis - 2 alternative modules:

pyruvate => serine

GLYCIME, SERINE AND THREOMINE METABOLIENM
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Threonine biosynthesis — 1 KEGG
module

| GLYCIMNE, SERINE AND THREONINE METAROLIGM
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Cysteine biosynthesis — 3 alternative modules defined by KEGG

Module A

CYSTEINE AND METHIONINE METABOLISM |
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Cysteine biosynthesis — 3 alternative modules defined by KEGG

Module C
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Methionine biosynthesis — 1 KEGG module
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Valine biosynthesis — 1 KEGG module

| VALIME, LEUCIME AND [SOLEUCIME BIOSYMNTHESIR
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Leucine biosynthesis — 1 KEGG module

2-oxoisocaproate => L-leucine
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Isoleucine biosynthesis — 2 KEGG modules are needed

Module 1: two alternative ways to produce 2-oxobutanoate

A

B threonine => 2-oxobutanoate

Module 2
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Module B
Lysine biosynthesis — 6 alternative modules defined by KEGG

/ gl Licetyl- ]l_é—tz armino-
rine and ozop l.ms e
/ etaholist [23.1.89] O e ate
/ o .
/ :mﬁ%ﬂg H- Su::cm;rl LL-2 8-
/’ te diarminopirmelate
L1718} (231017 woa261 17
/ L2345 H-Succireyl L-2-arino-
/ Tetrahydro- -oxopirielate
/ dipiconate
Module A /
LYSIMNE BIOSYWTHESIS | /
L-Homoserine / H-dicetyl L-2-arino-
= Olycine, serine and f-ompimelate
Q = tlu%gnme metabolism . o NdlaAmclnEtoyl;luI;LeI:lrazteﬁ-

525 4574 Hpdrocy-
L-4-fgpartyl 3,4, 5-tetrabrrdro- H- Sw:cm;rl LL-26-
L-figpartate phos phate plco]mate diarainopimelate
o—{2724 (4227 »wo—]11713] 23117 C4{26117]=0
| Lrhspaﬂate L-234 5- M-Succinyl-L-2-arino-
4 sermialdehyrde che Tetrahy fB-oxopimmelate
Lilanine, aspartate and pieo
glutarrete metabolista
UDP-H-acetylranrarmoyl-
L-alanyl-D-ghatarayl-
— meso-2,8-diarino pirneloyl-
ot L2, X CEFTETI S FEFIq ot T
_ P mesa-2, G- UDP H- asetj,r].mumrmyl— i
Homoeitrate[ 47 Homo- Diarninopimelate 1y D glntamyl:
2-Oxoglutarate O Ol pe (O Cls-acortate mesn E - diarvinopiteelate
421114 &
- degradat
£ Cok 421114 4.2.1.36 5-dsddenyl-2- or-Aminoadipoyl- | gradation

arninoadipate 3 acyl BNETITE L-Zaccharopine

Homo- | o Tropme piperidine end
isgffmteﬁf $—| 1.2.1.31Hw0—] 1.2.1.32m1 jtim Fe-cre{ 151, c;-[pmpa_ne pipe idbmymhesjsj
i FyIB
Pywate ) [11a87)[1i1208]  [12.031] 6-sermialdeh
- Yy [2ai®m S-Methyl thyltarn
Ow 2'6'1 '5? > Lysi wO— Lysz FwO—{ Lysv FO—] Lysl O o it 6. tysine .
2-Owoadipate  [20027] ¢ 5 4y LysWopLoa LysWle  LysWyla LysW-y- PyiC #C—] PylD I—’O—"O Pyrrolysine
adipate arnincadipate afninoadipate L-lrsine 3-Ilethylomithingl-
-phusplgate 6-sermalc{;h3rde Hé-Iysine

Q0300 1526515
() Kanehisa Laboratories




Lysine biosynthesis — 6 alternative modules defined by KEGG Module D
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Lysine biosynthesis — 6 alternative modules defined by KEGG
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Lysine biosynthesis — 6 alternative modules defined by KEGG

Module F, first section
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Lysine biosynthesis — 6 alternative modules defined by KEGG

Module F, second section
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Arginine biosynthesis — KEGG module of ornithine, alternative A
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Arginine biosynthesis — KEGG module of urea cycle
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ARGININE AND PROLINE METABOLISM |

Proline biosynthesis — 1 KEGG module
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Histidine biosynthesis — 1 KEGG module
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PHENYLALAMINE, TYROSINE AND TRYPTOPHAN BIOZYNTHEZIS
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Phenylalanine biosynthesis — 2 KEGG modules are needed

Module 2: two alternative ways to produce phenylalanine

A

B chorismate => phenylalanine (via L-arogenate). This module is not defined by KEGG
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PHENYLALANINE, TYROSIME AND TRYPTOPHAN BIOZYNTHEZIZ
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PHENYLALAMINE, TYROSINE AND TRYPTOPHAN BIOZYNTHEZIS

Tyrosine biosynthesis — 2 KEGG modules are needed

Module 2: two alternative ways to produce tyrosine
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PHENYLALAMINE, TYROSINE AND TRYPTOPHAN BIOZYNTHEZIS

I P-2-Dehydro-
Fhotosynthesis [~ %d;g}]xy o %’?}ﬁn‘:ﬂg?{mow
¥ - _threa-hept-
l hepton];tg fi-ulnsoric Enid
Phmiesss (25154 wo—[423a] »O[1a12d 0% (22110l Ol Asparate
3-Dehydrocuinate
; J— Phosphoenol-
CHyeolysis e i3 &-Deoy-5-keto- o D-Fructose-
¥ " fmtogl-phosphate - 1-phosphate
Protocatechuate O 0 S'D] ehy?ém— 2111 o D-Frustose-

Benzoxazinone
binsynthesis
h
Indole |
_____ ) 42120 — =] Indole diterpene
L ™ alialoid biotymthesis
[42.1.20]

|
|
|
(3-Indoyl)-
% glyeern pgnzusphate

€3 Shikimate

Shikirate
42.1.20 O 3 phosphate

L-Tryptophan(

(-

e ———-.

Shikirnate pathwray

1-(2-Catboxyphenylaming)- 5.0-{1-Carho 5
[ - -0-(1- seyvinyl)- Biosymthesis of
Indole alkeloid 13| § L-teoy, D rhulose 3-phisphoshiate sop o
hinsynthesis w phasp 1253 nonrihos:
- - 53.124] PRFFOQ ZEP
taurospo M-{5-Phospho- A nthranilate ¥ Chorisraate
ThrhoeD. [24218] AT T e e
Emhmnjla 3 ?
eridone alkaloid binsynthesis J#——————— < -
Prephenate
[42.151] [4215] [ze1s7]  [1311z
26.178[26.1.70
S-Benzylmalate  2-Berzylwalate l—l
Ow—{ HphCD—Ow—{ Hphts ) Phenyl- ¥
& pyrcate L-Arogenate
26.11][ 2615 2611 ][ 2615 |
© 2-Oo-d-phenyl- [1a32] [2619][26157 2610 [[26157 [L432] '
bhutanoate |
26.158|[1.41.20 2615814120 |
|
L F Tyrosine
Fhenylpropanoid 4y ————— _0& 1318 ._J L _¢|
. o hinsynthesis | | Phengl- | 42191 13178
ormo- B
phenylalaing } I 13179
| |
| |
| - Clucosinolate biosymthesis F+ ="
"
Phyreylalanine metabolist Tyrosing metdbolist
00400 241417

() Kanehisa L shoratories

tides

1 f-diphosphate

Isoguinoling alkaloid
biosymthesis

Tryptophan biosynthesis — 2 KEGG modules are needed

Module 2

Module 1

PHENYLALANIMNE, TYROZINE AND TRYPTOPHAMN BIOSYNTHERIS
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