TUTIONS

PROTEINS - METABOLISM




PROTEIN METABOLISM =
TUTIOnNS
* 2 Process - Protein synthesis (Anabolism) and Protein
Protein breakdown (Catabolism).
: Protein
 Vital for structural support, enzymatic catalysis, Protein
pp y y Synthesis Breakdown
immune defense, signaling, transport, growth,
repair and energy. Amino Acids
* Regulated by hormones (e.g., insulin, glucagon, De Novo
Intake Oxidation Svnthesi
cortisol) and affected by diet, physiological state JyInosis
(growth, fasting) and diseases. Urea and CO,
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PROTEIN SYNTHESIS (ANABOLISM) >

TUTIONS

Assembly of amino acids into polypeptide chains.

g —

P CYTOPLASM
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-
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* Occurs in ribosomes via translation. p y p P i
 Transcription: DNA - mRNA. y A \ N
; ona VNN \
* Translation: mRNA - polypeptide chain. ,/'# V““"“"""W ﬁ \\\
] o ] _ | \ mRNA N\ O\ / \g
* Post-translational modifications: Folding and k ¥ |
modifications to form functional protein. \ Protein i /
. . \\\ Ribosome Y ///
« Examples: Synthesis of muscle proteins or enzymes. \. TRANSLATION y
~ mRNA 4
\\\~ ,///
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PROTEIN DEGRADATION (CATABOLISM) < =)
* Breakdown of proteins into amino acids via proteolysis.

* Purpose: Remove damaged proteins, provide energy

(e.g., during starvation, muscle breakdown in fasting).

* Digestion: Proteins — amino acids in stomach and small

. . Y
intestine. o

* Used for new protein synthesis, energy (via citric acid

Degradation

cycle), gluconeogenesis.

Protein Degradation

» Excess nitrogen — excreted as urea (urea cycle).
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PROTEIN CATABOLISM (BREAKDOWN)

TUTIONS

 Transamination: Transfer of an amino group from one amino acid to a keto acid, forming a

new amino acid and a new keto acid

“NH O ] 0 ") ) +NH_, O
l 3 r'f"'r I .r';"r uansaminase i\l .{.;-'r ] J’?r
R—CH—C_ + R—C—C_ = R—C—C_ + RCH—C
0 O o 0
Amino acid i-keto acid Mew c-keto acid Mew amino acid
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https://www.google.com/search?sca_esv=b8ed1dceadc26d35&rlz=1C1YTUH_enIN1126IN1126&cs=1&sxsrf=AE3TifOOGmyLfS3BDOSGa36hfSSgyxKPVQ:1755496771043&q=Transamination&sa=X&ved=2ahUKEwiyqa-L15OPAxVEXGwGHVXzOtwQxccNegQISBAB&mstk=AUtExfBiu-Xna-Yp87Py6Rva3XI7euv8Y4lFpIGJP7O7FOgLLGFYAAeGdBvblGmSXwiSuYACqAI2krcmGzj21FCeWELTmoXOmoh5rQZGgzFRBp438tYIY6p4nzkiMycr6gxNIgmO5n6a4TtPK_awEaO3FeVwfVHtvjAUsSgqkPVLMLirpZnuBVSg2wOMzgx8GnOA8-OfbKdPbfe2KlGbkTw21goa4UMrVC2eRGe8eRI0rYwz1awvvxQQN_tcdfQAhuakjjn85sC8uFJLO3aTg6NO5T6A&csui=3

PROTEIN CATABOLISM (BREAKDOWN)

TUTIONS

* Deamination: Removal of the amino group (-NH2) from an amino acid, typically as ammonia

(NH3) leaving a keto acid.

NH. 0

+ HQO

/J\ S /NJ:
” O
_
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https://www.google.com/search?sca_esv=b8ed1dceadc26d35&rlz=1C1YTUH_enIN1126IN1126&cs=1&sxsrf=AE3TifOOGmyLfS3BDOSGa36hfSSgyxKPVQ:1755496771043&q=Deamination&sa=X&ved=2ahUKEwiyqa-L15OPAxVEXGwGHVXzOtwQxccNegQIUBAB&mstk=AUtExfBiu-Xna-Yp87Py6Rva3XI7euv8Y4lFpIGJP7O7FOgLLGFYAAeGdBvblGmSXwiSuYACqAI2krcmGzj21FCeWELTmoXOmoh5rQZGgzFRBp438tYIY6p4nzkiMycr6gxNIgmO5n6a4TtPK_awEaO3FeVwfVHtvjAUsSgqkPVLMLirpZnuBVSg2wOMzgx8GnOA8-OfbKdPbfe2KlGbkTw21goa4UMrVC2eRGe8eRI0rYwz1awvvxQQN_tcdfQAhuakjjn85sC8uFJLO3aTg6NO5T6A&csui=3
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UREA CYCLE (AMMONIA DETOXIFICATION) >

TUTIONS

Metabolic pathway that converts toxic ammonia and
LIVER

carbon dioxide into urea.

Also called as ornithine cycle.

Location: Liver (mitochondria and cytoplasm of liver

cells) (hepatocytes).

~ SERIES OF ENZYMATIC REACTIONS
~ CONVERT AMMONIA INTO UREA

Purpose: To detoxify ammonia, a byproduct of amino

acid breakdown, highly toxic (CNS)

Process: Protein Breakdown -------- > Amino acids -------- > Ammonia -------- > Toxic
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ENZYMES:

TUTIONS

Carbamoyl phosphate synthetase (CPS1),

Ornithine transcarbamylase (OTC), CO, + NH; + NH,

Argininosuccinate synthetase (ASS),

* Argininosuccinate lyase (ASL) and

* Arginase.

 EXCRETION:

* Urea (End Product - Soluble ------ > Kidney ------ > Urine

NET REACTION:
2NH3 + CO2 + 3ATP + H20 —» H2N-CO-NH2 (urea) + 2ADP + 4Pi + AMP.
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CO, + NH* ~»
Carbamoy! phosphato* rurions
synthetase |
Carbamoyl phosphate
Aspartate
Ornithine
o~ Citrulline
_
Arginosuccinate
synthetase
Omlthlm Arginosuccinate
Cytoplasm
Mitochondria
% Rate limiting H,0 Arginine PAaaarats

step
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UREA CYCLE - SIGNIFICANCE

TurIon!s

Nitrogen Excretion:

: . : The Liver Detoxification
Essential for nitrogen balance, Remove excess nitrogen _

Phase 2

from protein breakdown

Gall bladder Kidneys
and Bile Ducts

oo o
« Detoxification: S0 AR s
* Converts toxic ammonia into urea. [ [w l
Nitrogen Consumption = Nitrogen Excretion | i @ @ P

(o® (2
3
Faeces Urine
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UREA CYCLE - DISORDERS

Hyperammonemia :

Buildup of ammonia in the blood,
causing insufficient removal of NH,*.
Ammonia intoxication:

Leads to CNS deterioration.

Cause lethargy, vomiting, neurological
problems, mental retardation, seizures,

coma, and death.

High Ammonia Levels

TUTIONS

General o o Central
- Growth retardation Rt - Combativeness
- Hypothermia & S - Lethargy
- \ Coma

Muscular/Neurologic Eyes
- Poor coordination - Papilledema
- Dysdiadochokinesia T
- Hypotonia or el 1B Pulmonary

hypertonia 4 - Shortness
- Ataxia of breath
- Tremor
- Seizures
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SUMMARY

Amino Acids
Protein
. breakdown .
F.’I'OTEII“I Proteins in
mtakg Digestion :rfnd —>» the body
from diet hydrolysis Protein
Transamination Synthesis

and /or
deamination

Non-protein nitrogen-containing
compounds (e.g., hormones,
neurotransmitters,
and catecholamines)

Ammonia

Urn Y
Cycle Keto acids _; #@i‘og
'73';_):,0 e
Glucogenic gt

amino acids

Urea Y Acetyl-CoA
ecretion Citric acid
cycle intermediates

/ \ Fat CO,+H,0

Glucose
CO,+H,0 (glycogen)

Protein

. ‘ breakdown
Digestion ' @ @ :
— ooee ...

TurIon!s

Protein
‘ @ synthesis
) . Body proteins
Dietary Proteins Amino acid pool YP
Ener :
produc%m Synthesis of Synthesis of
glucose_ or nonprotein
fatty acids molecules that

contain nitrogen
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TUTIONS
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https://teachmephysiology.com/gastrointestinal-system/liver/protein-and-ammonia-metabolism-in-the-liver/
https://www.osmosis.org/notes/Protein_Metabolism
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