1-Actylspermidine
oxidoreductase

deaminatin
Ni1-Acotylspermine_C12HS NiGAce)

Spermidine Trmethylamine
oxygemylransicrase symport
Wspermidine: CoHzaNa0

(CH3)3N CaH1ON

diamine
transaminase

Trimethylamine
oxide
polyarmine Trimethylamingeductas
oxidase N-oxifttemetnylmenaguinol
reductase
(menaquinol

©) (CH3)3NC_C3HINO
SPAM_CToHaONs

N-Acetyputressine CoHigNgo, NS b rness

ransgor

imethylamine-N-oxide

Methylthioadenosineorthophosphate formaldehyde-lyase

S-Adenosyimetnorinaminepulrescine
minopropyltransferase Methyitni

thylthio

N-AcetylpulrescinepKaehetnyl-5-thio-D-ribog

MTA_CTIHISNS03S

phenolic_phthiocerol

precursor_C3sH

phenolphthiodolone
synthesis
phenolic_phthiodiolone_C34H8004
phenolphthiocerol
synthesis

phenolphtiocerol_C3sHB404

'59Q8ty-acyl-AcP
hydrolase.

phenolic_phthiocerol
procursor

ounc
ACP_C4HTINZO12]

Synthesis

Methy!-3-oxoprapancyl-Coa
CoA-carbonylmutas

2/ mepypaayl-CoA_ C25HIBNTO19P3S
nrmem:ﬁnrcﬁ,czsﬁﬂkﬁ%d&&gm,w

v
' 2.OxopropanOateNAD
oedreducing
i
Tonasphonansiorsss O (Syvityinlonycon
O PN CzHoN aymnotl i
Dimetty
s Adenosyiieninamine_C1aHzéNe| spermidine iyl (Mycobact
porien P Tuperculo
-Aden I-L-methionfid\denosylmethioninamineputréscing: ethyl phenol_phthiocerol
St ersee ) e Suiocds () oo Pt
rbox Na-Acetylaminobutanal_CEH11NO2 ase sulfoxide (Mitb) Co8H18806 Methyimalonate_C4H404
e Cibece
o Henaguine
B ‘
metmransiertgn cor canrossaerive MMl ansicase () Hommaonate
2y¢ '""sldy semialdehydeNAD+
Nd-AcetylaminobutanalNAD+ methyltransip— Transport oxidoreductase
oxidoreductase monomethylamine_CHEN
s
Wonamettamine
et
4-Acetamidobutanoate_C6H10NO3 M?:;::;g:\‘m
wacoiamidobutyrats
gcomise
| TR NAGUP  Lactoselatkepion
Sain ] Sonas
oosonate Seamol e
: oo
glucohydrolase dehydrogenass Niacin_C6H4NO2  3-Ketolactose_C12H20011
Saligonin C7HE02 0445 -
< 6P STORI8010P Coo(rjaming
wanspon (o
Lansport saLc 5s0s v | ]
Cob(ljalgyuie-EI_CG0COH84N13015P 3-Ketolactose
s aoxymonsimaselo
saien vansport of oronorbeeyranses
ot araorganem Sl s(jaamisHe1
aneomaase toxtaorganom il passive con(alamin o camoon
emy\sahcyvale O . -
cxtatcyiis con
o mmy\c.,.,a‘.m..\.ns.,macmsn<smsp
ohil
Glucado_5 pRasphate_CeM1200P osraorganmeyolpessive) 02253
ahatinazole
5 hydmxyb o
transport Arbutin ETOH G2H60 ?m A O 5-phosphat
viaPEl 6-phosphate 8, phosphils phosphatase beta_D-Galactose_C6H1206
Aeomariate
PRy
beta-D-Glucose ethanol
o verle
Arbutin 1,6-phosphomutase transport
sutomyiroese

beta-D-Glucose_1-phosphate_C6H1209P

Maltoseorthophosphate
1-beta-D-glucosyltransferase

Vinlacet trans-Oct
delta3-delta2-isgmerase

W&A C29HATN7O17PBS

fatty-acid-CoA
3-Butenoyl-CoA_C25HA7NTO17P3S thicesterase
(octanoate)

)
octanoate_C8H1502
4-hydroxybutyryl-CoA

dehyaratase =
monooxygenase
(fmn-linked)
4-Hydroxybutyryl-CoA_C2sHaon Jilless

-Octanal CBH
4-hydroxybutyrate 1-Octanal_GaH160
transfers
I ydroxybutanolc
acid

O e ransport 1-OctanolNAD+
o yaronyoutanoHe AN
Sympor
ransferase

oxidoreductase
4-HydroxybutanoateNAD+
xidoreductase

1-Octanol_CBH180

unknown_riboflavin

fation
profiliC10H14N205
unknown
riboflavin
degradation
roduct
diffusion

||

D-mannesaming,; ohoiipase
2
inaur hatidylethanolamine
N e 2R &y Nourdminai® 151)phosphoethanolamine
[pymvatl-phnlphm RAIKYPIE Y 2SEeriplasm)

transferase
c

(c-C161)

n-C161)
lasm)

ATPN-acyl-D-mannosamine

KDO
(A)_C112H204N3042

N-Acetylmannosamine
osph:

N-Acetyl-D-glucosamine
6-phosphate.

2-pimerase
octane-Octan

Catttansport of
monooxygonase n
fextraorganism-cytosoll(passive)
Reachon e 68 colos:
TagAMkfatose_C6H1208 GalaclitoINAKIcose_G6H1406 L-Proline O thymine
TS 2-0xidoreductase sefemaze transpor
via proton Galacitol e_CaHoNGDa vi
symport wransport
via prot

D-Proline_ CSHENO2
SympoBulcose GBH1408.

D-Proliagoxygers-Dihydrothymin:
5-Aminopentanoatelipoateosidh

clase x|

oxidoreductase ' doamitaing) A’mihymm CsHenz02
Galactitol e Foine- BerIoid) CsHono2

transport

via PEPPYr

Galactitol_1-phospha 400P L-prolineNADP+

2-0xidoreductase

Galactitol-1-phosphateNAD
oxidoreductase

Iy TinoNADP-
immmmwnai & B mnon

rcohbambacypaborasHIINOEP

Dhusvhuemanm@
transforase

beta-D-Galactosyl.

4
gafd

B.glucosylceramide
galactohydrolase

) sactonguanions
g0
oy
(R)S-Lactoyiguatiions. G18HZONG08S

S-(2-Hydroxyacyl)glutathione
hydrolase

D-lactate

won .

08P
rmpnnnpm LactaeNAD:
joreductas:
(phosphatigylthanoiamine,
-C181

(periplasm)

10
O wetsbolte

5,6-Dihydrothymine
amidohydrolase

D.M.m



