2-HG - 2-Hydroxyglutarate | - lodine
3-PHP - 3-Phosphate Hydroxypyruvate IAA - Imidazole Acetaldehyde
3-Pser - 3-Phosphoserine IAcA - Imidazole Acetic Acid
4AB - 4-Aminobutyraldehyde IAL - Imidazoleacetate-Lyase
4ABT - 4-Aminobutyrate Transaminase ICL - Isocitrate Lyase | H
4Fe-4S - Tetrakis(A'-iron(1+) ion) Tetrasulfane Tetrasulfanide IDH - Isocitrate Dehydrogenase G I ucose MEtabOI ISM
4-HB - 4-Hydroxybenzoic Acid IDO - Indoleamine 2,3-Dioxygenase ,A
4-HBA - 4-Hydroxybenzaldehyde IFN - Interferon : : : G
4-HBS - 4-H§drox§benzoate gynthase IMP - Inosine Monophosphate Vitamin B6é Metabolism m TA+ Cu = m
4-HCA - 4-Hydroxycinnamic Acid IMPCH - IMP Cyclohydrolase — &
4-Mel - 4-Methylimidazole IP3 - Inositol Trisphosphate Pyridoxine 5'-Phosphate Pyridoxal 5'-Phosphate Pyridoxamine 5'-Phosphate | | Cholesterol | " o " & = X "
4-MelA - Methylimidazole Acetate 1Q - Indole-5,6-Quinone 8 = L 5 H20 g (
4-MelAA - Methylimidazole Acetaldehyde K - Potassium P | >
4-MelAase - 4-I\>I/ethylimidazole Aceta%le Hydrolase KAT - Kynurenine Aminotransferase H,O H,O F H,0 + cg’ Glucose 1-Phosphate Gm + Mg 2+ (!D & - (:_3 Hypoxia
5-HIA - 5-Hydroxyindoleacetaldehyde KMO - Kynurenine 3-Monooxygenase 24 24 24 24 ALP + an"' + M 24+ IS S oM =
5-HIAA - 5-Hydroxyindoleacetic acid KYNU - Kynureninase ALP +Zn“" + Mg ALP +Zn“" + Mg & DT + Zn & o Glucose 6-Phosphate
5-MTHF - 5-Methyltetrahydrofolate LDH - Lactate Dehydrogenase _ Acetaldehyde —
5,10-MTHF - 5,10)iMethyI}:eneTetraHydroFoIate LPA - Lipoamide P; P; P; Dopaquinone Leucodopachrome L-Dopachrome R Qq‘? o y . UDP-Glucuronic Acid
6PGL - 6-Phosphoglucono-d-Lactone LPH4 - Lactoyl-PH4 & O ’:0 (A‘ ATP,ADP , —_ _ TNF-a
6PG - 6-Phosphogluconate MAA - Maleylacetoacetic Acid Pyridoxal S O <. 2 Glutamine, Glutamate, Oxidative
6PGD - 6-Phosphogluconate Dehydrogenase MAAI - Maleylacetoacetate Isomerase © Mg?* Pi . Stress
AA - Amino Acids MAS - Malate Synthase SAMe SAH  GLYS
AAA - Acetoacetic Acid MAO - Monoamine Oxidase : -
AAD - Acetoacetate Decarboxylase ME1 - NADP-dependent Malic Enzyme 02, H20 H202 Morphine ALDH1A1 ,2 L COMT + MgZ+ 5 : /\ GSK3B T .
AADC - Aromatic L-Amino Acid Decarboxylase MeCBL - Methylcobalamin 2+ 24+ 24 2L * ycogenin | I ,
AAO - L-Amino-Acid Oxidase MetHb - Methemoglobinemia SLC19A2,3 ~DIFFUSE?> ﬁl_;_C19A3 ﬁAO/‘ Biosynthesis + Mo™+ Zn™"/ Mg 0\*\'\ PA,,’ N\& \)[Glyc}ogen] UDP Dietary GIcNAc A-CoA— |,
AC - Aconitase Mg - Magnesium Oxalate H+ Inner Cell Membrane F Mo + FeS Pathwa 02, H20 H202 ALY o \ Primer . 2
ACC - Acetyl-CoA Carboxylase MHPG - 3-Methoxy-4-Hydroxyphenylglycolaldehyde y X x 1 . N 9 = -

_ , , , o L . ; + Heme + FAD FAD FADH: o ‘ S : - Q,
ACMS - 2-Amino-3-Carboxymuconic-6-Semialdehyde Acid MIF - Macrophage Migration Inhibitory Factor Metabolism V-ATPase V-ATPase X W _ = : > T CoA O
ACSM1/2B - Mitochondrial Medium-chain Acyl-CoA Synthetases MMC-M - MethylMalomyl-CoA Mutase \ O2, H20 H202 \j HMPAL ! : o) o
A-COA - Acetyl-CoA MMC-R - MethylMalomyl-CoA Racemase \ MAO-A ’ | SF ' < A
AChE - Acetylcholinesterase MMP - Matrix Metalloproteinase _ . \ _ : g
ACOD - cis-Xconitate Decarboxylase Mn - Manganese Glycolaldehyde 02 H20:2 H202, NH:s Oz, H20 4-Pyridoxate Acetaldehyde l ‘ Fruct 1,6-Biph hat : -
ACS - Acetyl-CoA Synthetase Mo - Molybdenum PNPO PNPO ' : Fatty Acids ructose 1,o-Biphosphate :
ACTH - Adrenocorticotropic Hormone Mo-MPT - Mo-Molybdopterin - SAMe SAH A : -
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ADK - Adenylate Kinase (Myokinase) MTA - 5'-Methylthioadenosine »| Pyridoxal |« _ : - - =
ADH - Alcohol Dehydrogenase MTHFR - MethyleneTetraHydroFolate Reductase ' ‘ y ' y ALDHZ + Mo2* + ALDH1A1.2 DHMC COMT + Mgi+ CortISOI < | O
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AFMID - Kyngrenine Formar%ﬂdase NAD - Nicotinamide Adenine Dinucleotide m = Metabolism O 2 H20 ?:cetalde_l:y_;ie L UTP M92+ o
AGAT - Arginine:Glycine Amidinotransferase NADK - NAD Kinase PNPO PNPO H20:2 m ACTH eroxyhnitrite L ’ 8
AGXT - Alanine-Glyoxylate Aminotransferase NADPT - NAD(P)+ Transhydrogenase + FMN + EMN FADH:> <.t S o
AICAR - 5-Aminoimidazole-4-Carboxamide Ribonucleotide NADSYN - NAD Synthetase 2 pp g
AIR - 5-Aminoimidazole Ribonucleotide NAGK - N-Acetylglucosamine Kinase 0 H202 CDP o i
O O2, H20 H:202 2 02 H20 O2,H20 /|= Acetaldehyde L -
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o-KB - q-Ketgbutyrate NAMPT - Nicotinamide Phosphoribosyltransferase FAD TRANSAMINATION
a-KG - o-Ketoglutarate NAPRT - Nicotinate Phosphoribosyltransferase . PAMOAT o o - @ _ v
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ALDH - Aldehyde Dehydrogenase NDPK - Nucleoside Diphosphokinase 5¢ - + 2Fe-2S N PSAT1 PHGDH K &
ALP - Alkaline Phosphatase NET - Norepinephrine Transporter @) 4 : Ny — ROS — Y + P5P o % ,»0
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ASL - Arginino Succinase OH-KG - 4-Hydroxy-2-Ketoglutarate /Op _ % -~ & % UTP s Biosynthesis (
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ASPT - Aspartate Transcarbamoylase OH-PD - 4-Hydroxyphenylpyruvate Dioxygenase A S ! = Pb, Gliotoxin Sulfated GAGs A mbl
ASS - Argininosuccinate Synthetase OH-PH4 - 1-Hydroxy-2-Oxopropyl Tetrahydropterin 40'? Lo Asp Pi T 3 E Z-\ ’ o Sseé y
AST - Aspartate Aminotransferase OH-PLA - Hydroxyphenyllactic Acid la o < IE m UCK CBD = O Fe > m PPDC + TPP + Phenylalanine,
ASMT - Acetylserotonin O-Methyltransferase 8:EE/£\) - i—l‘Hiy(;FOXypfr\]enyllplgFUViC ?Cig_ s Em o §<) BH2 BH4, 02 \,\60?‘* m CJS +1 4 Mo2* PACAL ALDH1/2 + Oxalate A
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2 - Dinydrobiopterin yr - Hydroxypy ) @ F M A L | Zn“" + Mg“" Mo ' Endothelial TNF-q, IL-18,
BH4 - Tetrah iopteri OMP - O 518 o Complex |, Il y AAS + AAI ; = .

- ydrobiopterin rotidine-5'-Monophosphate 0 P T Q ) U ' Barrier. Vascular " Heparanase
BHB - B-hydroxybutyric Acid OMPDC - OMP Decarboxylase H20 . = + 0 o Ca + Mg O‘O C % m | Inte "'t’ Immune | A |
BHMT - Betaine-Homocysteine S-methyltransferase 8$§T E)Or_?rt]ate ?hosr)ho[)ibosyltlransferase A Purine O =+ S _ o \'a 2+ PLA Oz, Vit C CO: | gigl};’alling - OM.“OIII Pt§’
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gggm?ﬁg"éiﬁgi’em OX - Oxalate v TSTREAIEIEYES FAICAR IMPCH m Nucleotide m Glycocalyx % = T dc\o'y o2 LDFI\-I +Zn N 0 eneeen : Str:ss e
BPGP - 2,3 BPG Phosphatase OXH - Oxaloacetase Cycle v 2 i 8 ) OH-PPA LDH + zn2* SHPLA OH-PPD + Fe?*

Br - Bromine P5C - Pyrroline-5-Carboxylate o (M uscle) % _ oun - : <§t - T @ XY 02 Q Synthesis
Ca - Calcium P5CR - P5C Reductase T C PPi | Peroxynitrite 3 2 oh — ':E A A( t Oxidati
CAIR - 5-Aminoimidazole-4-Carboxylate Ribonucleotide PSP - Pyridoxal 5'-Phosphate - ‘?@ oY Nm \ Spontaneous Y . <ZE S o 5 Y : Acetaldehyde 0 Nq; . - Xigative CO2
cAMP - Cyclic Adenosine Monophosphate PAA - Phenylacetic Acid 3 NH:s e O , = Acetaldehyde 3 NN el S +
C i - Q O BH4 - ' 4-HCA - S H20 H
ar - Camnosine PACAL - Phenylacetaldehyde o . ' AMP | PRPP + BHB ' OH-ENP | LD, o < R
Car-AcAl-IA - Carnosine-Acetaldehyde-Imidazolidinone Adduct PAGM - Phosphoacetylglucosamine Mutase ® I9 o —22n2+ N\ DA 6PGL L X
CAT - Catalase PAGS - Phenylacetylglutamine Synthetase ng" + S We \\/4/0'? SAMe SAH A G6PD PGLS 6PGD
CBS - Cystathionine B-Synthase PAH - Phenylalanine Hydroxylase < T Ny S Ty 4HBAlL—— —  Sf(aur). Y )@ Lo
CSAD - Cysteine Sulfinic Acid Decarboxylase PAICS,C - AIR carboxylase v Fumarate ME1 N --S857-% ALDH3A1 CoQ2-7"""
CDO - Cysteamine Dioxygenase PAICS,N - SAICAR synthetase \ + & + Mg [ Mn JRRETUNRN . 2+ + C02+ + Mn?* - y Pentose Phosphate Pathway N Oxidati
CDP - Cytidine 5'-Diphosphate PAL - Pyruvaldehyde AICAR ADSL SAICAR g & U rea C cle A . DH~A " . ~.. T ) + Mo - on-vuXxiaative
CK - Creatine Kinase PAMOAT - Pyridoxamine:Oxaloacetate Aminotransferase < = FMNH_2, g m y m PDH + o X ~Z~n ING Lactate s T +Zn2t M92+ + FAD ' -
CGL - Cystathionine gamma-Lyase PANK - Pantetheine Kinase - o - N7 _'I:_‘;‘E: DECRE A — s REASED Se. Teeal PRPP PRPS PGM2
CHaT - Choline Acetyltransferase PAO - Polyamine Oxidase \ N T - () ASED N T T——SSstea___ TS~L 0 TTeeal L Histone 2%
, PN UTP % A LPAR" TNl . eI mmmmmaaalzs Semmgo o Soae——— + Mg
CHDH - Choline Dehydrogenase PAP - Adenosine 3',5'-Diphosphate - + FMN, (@ CoA+ N D~ T T e Acetvlt f
_ , OSPh: - -t yltransferase
Cl - Chloride PAPS - 3'-Phosphoadenosine-5'-Phosphosulfate o a \_ m Ma2* ~~.. .
CMP - Cytidine Monophosphate PAT - Phenylalanine Aminotransferase + 7] 2 Cre 2 PC, - N E E J R Acetyl-
CMPK - UMP-CMP Kinase PATK - Panthenate Kinase Nc, L_J A CK H+ S 7 m m AcetyI-CoA < ) \ .
CNMT - Carnosine N-Methyl Transferase PC - Phosphocreatine = < + T T Insulin ACS
CNDP - Cytosolic Non-Specific Dipeptidase PCB - Pyruvate Carboxylase a - @ ODC cu < < ' :
CO - Carbon Monoxide PCC - Propionyl-CoA Carboxylase \ L = + P5P m aE: ASA Oxaloacetate Pi Mg** |
CO:2 - Carbon Dioxide PDH - Pyruvate Dehydrogenase < ;t) < PGC-1a T MDH — \
Co - Cobalt PEPC - Phosphoenolpyruvate Carboxylase HCOs \ {ADC + + B Citric CoA. H+ - '
CoA - Coenzyme A PEPCK - Phosphoenolpyruvate Carboxykinase \ 9 P5P 8 /\ A d CS ? !
CoAH - CoA Hydrolase PFAS - Phosphoribosylformylglycinamidine Synthase AIR CAIR \ Z m Ci /
COMT - Catechol O-methyltrans PFK-1 - Phosphofructokinase PAICS,C GATM + 02 H20, NHs3, H202 \ Cycle itrate ! y
CP - Carbamoyl Phosphate PFK-2 - 6-Phosphofructo-2-Kinase HIE= FAD FADH:2 = FS T CuZaS65. ! !
CPS1 - Carbamoyl Phosphate Synthase1 PGAM - Phosphoglycerate Mutase T Q|= pa ‘ m AA JIPUEnSEE v AC '
CR - Carbonyl Reductase PGC1a - PPAR-gamma Coactivator 1-Alpha - < N-Ac-ABAL |C:) - : Vil\tn?:s\cl)i?,E : + 4Fe-4% + Mg2t i
Cr - Chromium PGl - Phosphoglucose Isomerase > s o & g MAO ~AC- <ZE S\ . GSH, Se, ! ey g N
Cre - Creatine PGK - Phosphoglycerate Kinase - O O = Lo Acetaldehyde ! Melatonin, ' Z N
CRH - Corticotrophin-Releasing Hormone PGLS - 6-Phosphogluconolactonase P - QO < I-‘: AStrocyte <§E g o FADHZ, : BH4, | m c|:) .
CRNS - Carnosine Synthase PGM - Phosphoglucomutase » GIn QO 8 < . 4 B ‘£ + %) SDH. | Queuosine, ! AC - o <ZE K
CS - Citrate Synthase PHCDH - Pyrroline-3-Hydroxy-5-Carboxylate Dehydrogenase Qg 2’+ \‘b i g; Q, =N g é < OeStro_ge"’ + 4Fe-4S , Cobalamin "’: 2+ I: E <§t 2
CSE - Cystathionase PHD - Prolyl Hydroxylase y Glut, — Mg*, & & o =< Q"/z, %3 =18, Creatine, EAD ,_ Catalase | + 4Fef4S + Mg < 2 /
CTP - Cvtidine 5'-Triphosphate PHGDH - Phosphoglycerate Dehydrogenase - : Q; m / ~ ’ ’ . < ) . .
Cu - Copper PROSP PHT - Phenylpypruvgtg Tautomorase , P & 23 § O 1, 3 & P o D-Isocitrate a-KG | o Y Triglyceride
CYP - Cytochrome P450 monooxygenase Pi - Phosphate FGAR § ¢ Vo) A Q& < TRANSAMINATION Q - > it AL K Biosynthesis
DAT - Dopamine Transporter PK - Pyridoxal Kinase PFAS > ,9" o ‘VO 40 0 I m @ N~ 2  Oxidative . o m ‘ Pathway
DAO - Diamine Oxidase PKM - Pyruvate Kinase \* :2* Q Q?’ % A < O ¢ % © : Stress : M92+ K
DBH - Dopamine Beta Hydroxylase PKA - Protein Kinase A W Qo 0" QV' SAMeA C}/ N-Ac-GABA SR =7 SSAL N} S il | )
DHBA - 3,4-Dihydroxybenzeneacetic Acid PKC - Protein Kinase C T ﬁ Zn o < .
DHF - Dihydrofolate PLA - Phenylactic Acid = s g = O 5o _— IDH ¥ ' ’
DHFR - Dihydrofolate Reductase PLD - Prolidase il S "N-ASD P o I3 ALDHSAT a-KGDH | /!
DHI - 5,6-Dihydroxyindole PMP - Pyridoxamine 5'-Phosphate E’o h— e n Qv. +2Zn ' . +TPP Mgz+ ' g
DHICA - 5,6-Dihydroxyindole-2-Carboxylic Acid PNMT - Phenylethanolamine N-Methyltransferase o= '-:I:- Et P MTA + Mg?* m | \\ + FAD [ ‘| ;
DHMA - 3,4-Dihydroxymandelaldehyde PNP - Purine Nucleoside Phosphorylase = = o S % 9« V'O ‘ALDHgp 4 - , +LPA NN | a-Ketoglutarate || g
DHMC - 3,4-Dihydroxymandelic Acid PNPO - Pyridoxine 5'-Phosphate Oxidase Glv. Ma2* Pi 6‘4 Q Q Acetaldehyde + Mg2F | G \ N N3 | K
DMG - Dimethylglycine PPA - Phenylpyruvic Acid y, Vig ; 75 o' Acetaldehyde _ | AD 4 p N ==y '- .
DMGDH - DMG Dehydrogenase PPAR - Peroxisome Proliferator-Activated Receptor ALDH18AT * Ma2 oP N T / 2‘1\' 5L ‘o '. )
DHO - Dihydroorotate PPAT - Amidophosphoribosyltransferase o MY + Mgt g<* o Wi ‘E‘ % 2 ' K
DHOase - Dihydroorotase PPP - Pyridoxal Phosphate Phosphatase GARS GAR Qﬁ" Q‘zs S - g- \ O i | Ma2* ?\:} /
DHODH - Dihydroorotate Dehydrogenase PPi - Pyrophosphate QV' FADH:, ! CgoA, — K
DOPAC - 3,4-Dihydroxyphenylacetic Acid PPCDC - Phosphopantothenoylcysteine Decarboxylase R | = )/
DOPAL - 3,4-Dihydroxyphenylacetaldehyde PPCS - Phosphopantothenoylcysteine Synthetase 9 VQ ] : 2 K
DPCK - DephosphoCoA Kinase PPDC - Phenylpyruvate Decarboxylase q:? QR Y AREicC : ] 2
DT - L-Dopachrome Tautomerase PQQ - Pyrroloquinoline Quinone O QV' £ 0 I SAMeA FAD O3 + Vit C : PPi K
dTMP - Thymidine Monophosphate PRA - 5-Phosphoribosylamine > £ 2 / e y 2 [ O Mgz"' ictlc NH4 : K
dUMP - Deoxyuridine Monophosphate PRODH - Proline Dehydrogenase m NN <\ (e 2 x AA + Si /| Fe2* + Zn2* NH: F\|= : Phenylacetyl-CoA K 7
E4P - Erythrose-4-Phosphate PRPP - 5-Phosphoribosyl-1-Pyrophosphate R O o R . N~ 3 ! ’ P
ENO - Enolase PRPS - Phosphoribosyl Pyrophosphate Synthetase S o QA 35 © N - Rl Olfe D) . -7
ENPP - Ectonucleotide Pyrophosphatase/Phosphodiesterase PSP - Protein Synthesis Pathway N T E MTA PSP o =
ETHE1 - Sulphur Dioxygenase PS - Phosphatidyl Serine Pentose N o < o :
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FAA - 4-Fumarylacetoacetic Acid PTP - 6-Pyruvoyl-Tetrahydropterin v " Arthritis 0
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FBPase - Fructose 1,6-Bisphosphatase Qu - Queuine (\‘ RANSAMINATION. ) | AT
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FGAM - Formylglycinamidine Ribonucleotide R1P - Ribose-1-Phosphate AR/ CR . \ AGX
FGAR - Formylglycinamide Ribonucleotide RSP - Ribose-5-Phosphate i : | '
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FIGLU-THF - Formiminoglutamate-THF RK - Riboflavin Kinase 2 " \ Glyoxylate
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GDP - Guanosine Diphosphate Si - Silicon +Zn I i TH . - )
GDH - Glutamate De%ydrggenase SLC - Solute Carrier Queuosine SyntheSIS | position 34) : Catabolic I_’athways
GFAT - Glutamine:Fructose-6P Amidotransferase SPDS - Spermidine Synthase ‘\‘ Valine FAD,
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