2-HG - 2-Hydroxyglutarate

3-PHP - 3-Phosphate Hydroxypyruvate
3-Pser - 3-Phosphoserine

4AB - 4-Aminobutyraldehyde

4ABT - 4-Aminobutyrate Transaminase

4-HB - 4-Hydroxybenzoic Acid

4-HBA - 4-Hydroxybenzaldehyde

4Fe-4S - Tetrakis(A'-iron(1+) ion) Tetrasulfane Tetrasulfanide
4-HCA - 4-Hydroxycinnamic Acid

4-Mel - 4-Methylimidazole

4-MelA - Methylimidazole Acetate

4-MelAA - Methylimidazole Acetaldehyde
4-MelAase - 4-Methylimidazole Acetate Hydrolase
5-HIA - 5-Hydroxyindoleacetaldehyde
5-HIAA - 5-Hydroxyindoleacetic acid

5-MTHF - 5-Methyltetrahydrofolate
5,10-MTHF - 5,10-MethyleneTetraHydroFolate
AA - Amino Acids

AAA - Acetoacetic Acid

AAC - Acetoacetyl-CoA
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HMPAL - 3-Methoxy-4-Hydroxyphenylacetaldehyde
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IDO - Indoleamine 2,3-Dioxygenase

IFN - Interferon
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IP3 - Inositol Trisphosphate

IQ - Indole-5,6-Quinone

K - Potassium

KAT - Kynurenine Aminotransferase

KMO - Kynurenine 3-Monooxygenase

KYNU - Kynureninase

LDH - Lactate Dehydrogenase

LPA - Lipoamide

LPH4 - Lactoyl-PH4

MAA - Maleylacetoacetic Acid

MAAI - Maleylacetoacetate Isomerase

MAS - Malate Synthase

MAO - Monoamine Oxidase

MDH - Malate Dehydrogenase

ME1 - NADP-dependent Malic Enzyme
MeCBL - Methylcobalamin

Mg - Magnesium

MHPG - 3-Methoxy-4-Hydroxyphenylglycolaldehyde
MIF - Macrophage Migration Inhibitory Factor
MMC-M - MethylMalomyl-CoA Mutase

MMC-R - MethylMalomyl-CoA Racemase
MMP - Matrix Metalloproteinase

Mn - Manganese

Mo - Molybdenum

MS - Methionine Synthase

MTA - 5'-Methylthioadenosine

MTHFR - MethyleneTetraHydroFolate Reductase
MTR - 3-Methoxytyramine

Na - Sodium

N-Ac-Put - N-Acetyl-Putrescine

N-Ac-ABAL - N-Acetyl-Gamma-Aminobutyraldehyde
N-Ac-GABA - N-Acetyl-Gamma-Aminobutyrate
NAD - Nicotinamide Adenine Dinucleotide
NADK - NAD Kinase

NADPT - NAD(P)+ Transhydrogenase
NADSYN - NAD Synthetase

NAGK - N-Acetylglucosamine Kinase

NAM - Nicotinamide

NAMPT - Nicotinamide Phosphoribosyltransferase
NAPRT - Nicotinate Phosphoribosyltransferase
N-AS - N-Acetylspermine

N-ASD - N-Acetylspermidine

NCS - Norcoclaurine Synthase

NDPK - Nucleoside Diphosphokinase

NET - Norepinephrine Transporter

NHs3 - Ammonia

NMNAT - Nicotinamide Mononucleotide Adenylyltransferase
NO - Nitric Oxide

NOS - Endothelial Nitric Oxide Synthase

02 - Oxygen

OAA - Oxaloacetate

OAT - Ornothine Aminotransferase

ODC - Ornithine Decarboxylase

OH-ENP - 4-Hydroxy-Enol-Phenylpyruvate
OH-Glut - 4-Hydroxyglutamate

OH-GIutSA - 4-Hydroxyglutamate Semialdehyde
OH-KG - 4-Hydroxy-2-Ketoglutarate

OH-P5C - Pyrroline Hydroxycarboxylate
OH-PD - 4-Hydroxyphenylpyruvate Dioxygenase
OH-PH4 - 1-Hydroxy-2-Oxopropyl Tetrahydropterin
OH-PLA - Hydroxyphenyllactic Acid

OH-PPA - 4-Hydroxyphenylpyruvic Acid
OH-Pyr - Hydroxypyruvate

OAADPR - 2'-O-Acetyl-ADP-Ribose

OTC - Ornithine Transcarbamoylase

OX - Oxalate

OXH - Oxaloacetase

P5C - Pyrroline-5-Carboxylate

P5CR - P5C Reductase

P5P - Pyridoxal 5'-Phosphate

PAA - Phenylacetic Acid

PAcAL - Phenylacetaldehyde

PAGM - Phosphoacetylglucosamine Mutase
PAGS - Phenylacetylglutamine Synthetase
PAH - Phenylalanine Hydroxylase

PAL - Pyruvaldehyde

PAMOAT - Pyridoxamine:Oxaloacetate Aminotransferase
PANK - Pantetheine Kinase

PAO - Polyamine Oxidase

PAP - Adenosine 3',5'-Diphosphate

PAPS - 3'-Phosphoadenosine-5'-Phosphosulfate
PAT - Phenylalanine Aminotransferase

PATK - Panthenate Kinase

PC - Phosphocreatine

PCB - Pyruvate Carboxylase

PCC - Propionyl-CoA Carboxylase

PDH - Pyruvate Dehydrogenase

PEPC - Phosphoenolpyruvate Carboxylase
PEPCK - Phosphoenolpyruvate Carboxykinase
PFK-1 - Phosphofructokinase

PFK-2 - 6-Phosphofructo-2-Kinase

PGAM - Phosphoglycerate Mutase

PGI - Phosphoglucose Isomerase

PGK - Phosphoglycerate Kinase

PGM - Phosphoglucomutase

PHCDH - Pyrroline-3-hydroxy-5-carboxylate Dehydrogenase
PHD - Prolyl Hydroxylase

PHGDH - Phosphoglycerate Dehydrogenase
PHT - Phenylpyruvate Tautomerase

Pi - Phosphate

PK - Pyridoxal Kinase

PKM - Pyruvate Kinase

PKA - Protein Kinase A

PLA - Phenylactic Acid

PLD - Prolidase

PMP - Pyridoxamine 5'-Phosphate

PNMT - Phenylethanolamine N-Methyltransferase
PNPO - Pyridoxine 5'-Phosphate Oxidase

PPA - Phenylpyruvic Acid

PPP - Pyridoxal Phosphate Phosphatase

PPi - Pyrophosphate

PPCDC - Phosphopantothenoylcysteine Decarboxylase
PPCS - Phosphopantothenoylcysteine Synthetase
PPDC - Phenylpyruvate Decarboxylase

PQQ - Pyrroloquinoline Quinone

PRODH - Proline Dehydrogenase

PRPP - 5-Phosphoribosyl-1-Pyrophosphate
PSP - Protein Synthesis Pathway

PS - Phosphatidyl Serine

PSAT - Phosphoserine Aminotransferase
PSPH - Phosphoserine Phosphatase

PSS - Phosphatidylserine Synthase

PTP - 6-Pyruvoyl-Tetrahydropterin

PTPS - 6-Pyruvoyl-tetranydropterin Synthase
Pyr - Pyruvate

Q - Ubiquinone (Coenzyme Q10)

Q2 - Ubiquinol (Reduced Coenzyme Q10)

Qu - Queuine

Qus - Queuosine

QRPT - Quinolinate Phosphorybosyltransferase
RK - Riboflavin Kinase

ROS - Reactive Oxygen Species

SADH - Sarcosine Dehydrogenase

SAH - S-Adenosyl-L-Homocysteine

SAMe - S-Adenosylmethionine

SAMeA - S-Adenosylmethionamine

SAMeD - S-Adenosylmethionine Decarboxylase
SAMeS - S-Adenosylmethionine Synthase
SAT - Serotonin N-Acetyltransferase

SCOT - Succinyl-CoA:3-ketoacid CoA Transferase
SCS - Succinyl-CoA Synthetase

SDH - Succinate Dehydrogenase

Se - Selenium

Ser - Serine

SGLT - Serine-Glyoxylate Transaminase
SHMT - Serine Hydroxymethyltransferase

Si - Silicon

SLC - Solute Carrier

SPDS - Spermidine Synthase

SPOX - Spermine Oxidase

SPS - Spermine Synthase

SQR - Sulfide Quinone Oxidoreductase

SR - Sepiapterin Reductase

SSAL - Succinic Semialdehyde

SSAT1 - Spermidine/Spermine-N1-Acetyltransferase
Succ - Succinate

SUOX - Sulfite Oxidase

T3 - Triiodothyronine

TA - Tyrosinase

TAT - Tyrosine Aminotransferase

TGF - Transforming Growth Factor

TGT - tRNA Guanine Transglycosylase

TH - Tyrosine Hydroxylase

THF - Tetrahydrofolate

THL - Thiolase

THP - Tetrahydropapaveroline

TMLH - Trimethyllysine Hydroxylase

TNF - Tumour Necrosis Factor

TPH - Tryptophan Hydroxylase

TPI - Triose Phosphate Isomerase

TPP - Thiamine Pyrophosphate

TPQ - Topaquinone

TS - Thymidylate Synthase

TST - Thiosulfate Sulfurtransferase

UDP - Uridine Diphosphate

UROC - Urocanase

UGPase - UDP-Glucose Pyrophosphorylase
UGAPase - UDP-GIcNAc Pyrophosphorylase
UTP - Uridine Triphosphate

V - Vanadium

Vit C - Ascorbic Acid

Vit E - Tocopherols, Tocotrienols

VMA - Vanillyimandelic Acid

VMAT - Vesicular Monoamine Transporter
VNN - Vanin-1 (Pantetheinase)

Zn - Zinc

Figure 1.Pathway Diagram: The role of mitochondrial dysfunction in chronic disease and aging.
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