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Nonpolar, aliphatic R groups
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ILVIARSS M Some Inorganic lons That Serve as

Cofactors for Enzymes

lons Enzymes

Cu’* Cytochrome oxidase

Fe®" or Fe®* Cytochrome oxidase, catalase,
peroxidase

K™ Pyruvate kinase

Mg=>+ Hexokinase, glucose 6-phosphatase,
pyruvate kihase

Mn=* Arginase, ribonucleotide reductase

Mo Dinitrogenase

NiZ* Urease

Zn="* Carbonic anhvdrase, alcohol

dehyvdrogenase, carboxypeptidases
Aand B
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LI Some Coenzymes That Serve as Transient Carriers of Specific Atoms or Functional Groups

Coenzyme Examples of chemical groups transferred  Dietary precursor in mammals
Biocytin CO, Biotin
Coenzyme A Acyl groups Pantothenic acid and other compounds
b'-Deoxyadenosylcobalamin H atoms and alkyl groups Vitamin B,

(coenzyme By,)
Flavin adenine dinucleotide Electrons Riboflavin (vitamin B,)
Lipoate Electrons and acyl groups Not required in diet
Nicotinamide adenine dinucleotide Hydride ion (:H™) Nicotinie acid (niacin)
Pyridoxal phosphate Amino groups Pyridoxine (vitamin By)
Tetrahydrofolate OUne-carbon groups Folate
Thiamine pyrophosphate Aldehydes Thiamine (vitamin B,)
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FIGURE 6-18 The pH-activity profiles of two enzymes. These curves
are constructed from measurements of initial velocities when the reac-
tion is carried out in buffers of different pH. Because pH 1= a logarithmic
scale reflecting 10-fold changes in [HT]) the changes in Vg are also plot-
ted on a logarithmic scale. The pH optimum for the activity of an
enzyme is generally close to the pH of the environment in which the
enzyme is normally found. Pepsin, a peptidase found in the stomach, has
a pH optimum of about 1.6. The pH of gastric juice is between 1 and 2.
Glucose 6-phosphatase of hepatocoytes (iver cells), with a pH optimum of
about 7.8, is responsible for releasing glucose into the blood. The normal
pH of the cytosol of hepatococytes is about 7.2,
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Glucose

Glycolysis
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Glucogenic Amino Acids: Pyruvate
B molecule

e Alanine

e Cysteine

* Glycine ‘ Ketogenic Amino Acids:
* Phenylalanine

: _?r?rine ) Ketone oxidation )
reonine Acetyl CoA — | V000
e Lysine

‘ * Tryptophan
* |[soleucine

H,O
e Aspartic acid SH-CoA
- Asparagine —
Oxaloacetate Citrate

Isocitrate

Malate

H,O

* Phenylalanine # * Arginine

e Tyrosine ad a-Ketoglutarate h . HIStldlne
Fumarate : S:g;‘iarg"ne

- * Glutamic acid
=

Succinyl CoA

Succinate

* Isoleucine
* Methionine
* Valine
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&lutamine
F
AP+ B H,0

Slutaming syt hetaze Slutaminoze (Sase)

(55 (EC 5.3.1.2‘.3/ Qi: 351.2)
NH4++HTP NH;

¥

H,0 Cca,
Glutamate ~ 7 . GABA

Slutamate decarboxylase
4 4 (G0 (B, 411.15)

NAD* Ohalacetate
Slutamate de hydru:ugem:e\ &lutamat e oxalacetate t ranzaminase

(SDH) (B 1.4.1jy \ (50T (EC. 2.6.1.1)
NH,*+ NADH Aspartate

LA
a-Ketoglutarate
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Transamination
CO, CO,
oA 0t 0 = O:< toe A g
HN" CO, 0 HN"  CO,
Cos CO;
amino acid o-ketoglutarate a-ketoacid glutamate

r |

NHj eliminated
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Oxidative Deamination
[OXxidativeldeamination)]

glutamate + NAD" + H,O

Glutemate 4 Ape, coP
dehydrogenase ‘ATP_ TP
(only in mito)
a~-ketoglutarate + NHZ + NADH
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Branched-chain amino acids
(Val, lle, Leu)

a-Ketoglutarate
BCAT
Glutamate

Branched-chain o-keto acids
(K1, KMV, KIC)

CoA-SH NAD* ATP ADP

Active v(inasej Inactive
BCKDH complex = =+ BCKDH complex
CcO Pase (phosphorylated)
2 NADH + H*
Pi

R-CoA
(IB-CoA, MB-Co0A, IV-CoA)

|

Succinyl-CoA Acetyl-CoA
(TCA cycle)
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Glulamine Synithelase

"_n., 90699y Jwo lgdl plw 40 Gln <t
Glutamate - + hH, + ATP Glutaming + ADP + P
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Gilutaminase
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Oxidative Deamination

[Oxidativeldeamination]
glutamate + NAD" + H,O
Glutomate 4 Aoe, GoP
dehydrogenase L ATP, GTP
(onty. in mito)

a~ketogliutarate + NHI-& NADH
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HCO, + NH, + 2 ATP

Mitochondria
l I_BPSJ__I « » N-acetylglutamate Cylopiai
Carbamyl = Aspartate
PhOS te \'\
& d\\w\
Ormthme Ininosuocinate

Arginine

Urea Fumarate
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