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Krebs cycle reactions (S 893 &Ne &l
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Krebs cycle reactions (S 893 &Ne &l
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Krebs cycle reactions (S 893 &Ne &l
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Product of one turn of TCA cycle

3 NADH feepiol
1 FADH, .
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Total ATP production from one Glucose molecule

Process Energy Molecules ATP yield
Produced
Glycolysis 2ALP % AlP
2 NADH 5 ATP
Oxidative 2 NADH 5 ATP
decarboxylation

6 NADH 15 ATP
Krebs Cycle 2 FADH, 3 ATP
2 ATP 2 ATP

Total

32
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Acetyl CoA synthetase
Acetate + CoA + ATP —— Acetyl CoA + AMP + PPi
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Il
CH;—C—S-CoA
Acetyl-CoA

0=C—C00"~

| -
CH,—C00
Oxaloacetate

citrate
synthase

/ NADH CH,—CO00
; HO—C—COO"~
malate dehydrogenase | -
CH,—CO0O0
NAD* Citrate
(|:°°- Glyoxylate aconitase
HO _c||-| cycle
CH, £
| = CH,—CO0
co0 | _
Malate (I:H —COo0
"‘a'l":‘te HO—CH—COO™
Synthase ;or - Isocitrate
I isocitrate
?=° lyase
(o] (I;=o

I
CH;—C—S-CoA H
Acetyl-CoA Glyoxylate CH,—C00™

_ Succinate
CH,—C00

Glyoxylate cycle
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Phosphogluconate pathway < sS oIS giu sil) jlsa

Glucose 6-phosphate

6-Phosphogluconate
NADP™
CO, #C}L&I}PH
Ribulose 5-phosphate

Ribose 5-phosphate

Nucleotides, coenzymes,

DNA, RNA

o¢

NADP™
glutathione
(::::::::;_ reductase
NADPH G536

2 GSH

Fatty acids,
sterols, ete.

reductive
biosynthesizs

Precursors

Glucose
l glycalysis
Glucose — ATP
6-phosphate
pentose I ———
phosphate NADEH i
pathway :
6-Phospho-

gluconolactone

L 2

~— NADPH

Pentose
phosphates

--------------
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Inner membrane
of mitochondrion

€@ NADH transfers d
electrons from @
sugar to clectron

oA

transport chain.

€ Elcctron transport chain
releases energy that is
used to pump H* ions

across the inner membrane. © The H* ions flow back
) through an ATP synthase,
H* ions causing it to spin.
C)
P -‘ﬁA\ A
Electron trsnsport chain i s
e -
\—/ \-—/ ATP synthase
@ 2W* ’\4 \ [
ig < ADP @~k
2 V2 ‘-VJ'"“ o~
H,0 é ,‘"
o Oxygen combines e The ATP synthase
with electrons and generates ATP
from ADP.

H* ions, forming water.
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qlucose 6-phosphatase <l hexokinase
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glycegen phosphorylase LUDP-glucose
l glycogen synthase
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(2) Pyruvate
(2) HCO; *+ pyruvate carboxylase
(2) ADP
(2) Oxaloacetate

(2) GTP
(2) CO, + (2) GDP _,_>L PEP carboxykinase
2

(2) PEP

!

(2) 3-Phosphoglycerate

ﬂ phosphoglycerate kinase

(2) ADP = _
(2) 1,3-Bisphosphoglycerate ~NADH + H'
S ~NAD*
Fructose-1,6-bisphosphate
P, fructose-1,6-bisphosphatase

Fructose-6-phosphate

Glucose-6-phosphate

P. ‘_/l glucose-6-phosphatase
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Key Enzymes of Gluconeogenesis

1- Pyruvate carboxylase (Mitochionderial)

2- Phosphoenolpyruvate carboxykinase
3- Fructose- 1,6-bisphosphatase (Cytoplasmic)
4- Glucose- 6- phosphatase

1- Pyruvate > Oxaloacetate
2- Oxaloacetate s PEP
3- Fructose- 1,6-bisphosphate s> Fructose- 6-phosphate

4- Glucose- 6-phosphate > Glucose




Energy consumed during Gluconeogenesis

Reaction

Pyruvate to Oxaloacetate
Oxaloacetate to PEP
3- phosphorglycerate to 1,3- diphosphoglycerate

1,3- diphosphoglycerate to fructose-1,6-bisphosphate

Total

ATP used

2 ATP
2 ATP (2GTP)
2 ATP

2 NADH

6 ATP + 2 NADH
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for glycolysis or
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Energy yield from - Oxidation of Fatty acids

Mechanism

ATP Yield (New Concept)

1. B-oxidation 7 cycles
7 FADH2 and 7 NADH are generated
when oxidized by ETC

7FADH2>- 7 x1.5=10.5
7 NADH- 7x2.5=17.5

2. From 8 acetyl CoA

1 acetyl CoA =3 NADH + 1 FADH:z +
1GTP

Oxidized by citric acid cycle, each
acetyl CoA provides ATP

10x8=280

Total Energy from one mole of
palmitoyl CoA

108

Energy utilized for activation
(Formation of Palmitoyl CoA)

2

Net yield of oxidation of one mole
of palmitate

108-2 =106
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Biosynthesis of ketone bodies (Ketogenesis)
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Triglycerides synthesis
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Glucose

plycolysis

Dihydroxyacetone O
phosphate

INADH + H™

g]}'ce-rc-l] a-phosphate

Triglycerides synthesis
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HOH
H,OH
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ATP

n‘/;ﬂ yeerol
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HD—&—H llil}
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0 synthetase
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Phosphatidic acid
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Biosynthesis of Cholesterol
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Cholesterol 5
. . e Novo
Biosynthesis Synthesis
Acetyl CoA

Acetoacetyl CoA Hz20
0

HMG CoA
2 NADPH
HMG-CoA Reductase (3-hydroxy-3-methyl- HMG CoA
glutaryl-CoA reductase ) reductase 2 NADP+
Mevalonate
3 ATP
P
Colz 5 ADP
[sopentenyl pyrophosphate (IPP)
21PP~|_, PP
Farnesyl pyrophosphate (FPP)
FPP NADPH
2PP

NADPH Squalene

3 routes: NADP+
1. Bileacids/salts H20

2. Steroid hormones
3. VitaminD

Cholesterol

14
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Fate of Amino acids

Dietary proteins

Body proteins degradation T r Synthesis of non-essential amino acids

Amino acid pool

Body proteins synthesis 4_‘ L, Biosynthesis of non-protein nitrogenous

tissue constitutents, e.g.,

Catabolism
* Porphyrin
T s Creatine
l l * Hormones

* Neurotransmitters

Glucose, Urea, Ketone bodies, « Purine

Glycogen CO,, HO Fatty acids * Pyrimidines
» Niacin

* Thyroxine
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:Decarboxylation

R—CH—

r
‘ | SR —— |

NH ,

* The amino acids will undergo alpha decarboxylation to
form the corresponding amine.

Histidine ----—------ Histamine +CO,
Tyrosine ----------  Tyramine +CO,
Tryptophan-------  Tryptamine +CO,

Glutamic acid --- Gamma aminobutyric acid +CO,
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Urea Cycle Ll 349
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Degradation of Carbon Skeletons

» Seven products result from the catabolism of amino acid carbon skeletons:

— oxaloacetate, a-ketoglutarate, pyruvate, fumarate, acetyl coA,
acetoacetyl coA, succinyl coA

* Glycogenic
— Their catabolism produces pyruvate or one of the
intermediates of the Crebs cycle.
— These are substrates for gluconeogenesis
— So they can produce glycogen in liver and muscle.
 Lipogenic (or ketogenic)

— Their catabolism produces acetoacetate or its
precursors acetyl coA or acetoacetyl coA

o
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Termination sy

Free
polypeptide

Stop codon (Nonsence codon)
(UAG, UAA, or UGA)

© When a ribosome reaches a stop @ The release factor hydrolyzes the © The two ribosomal subunits

codon on mRNA, the A site of the bond between the tRNA in the and the other components
ribosome accepts a protein called P site and the last amino acid of the of the assembly dissociate.
a release factor instead of tRNA. polypeptide chain. The polypeptide

is thus freed from the ribosome.
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