
Lec. 2                                             Amino Acid Metabolism 

Protein structure: protein structure implies three structures 

1- The Primary Structure: Which indicates the linear sequence 

of amino acids in a protein chain, this structure is formed by 

peptide bonds (rigid, covalent and not affected by 

denaturation). 

2- The Secondary Structure : various types of local 

conformations that involve the process of folding of peptide 

chain( to be converted into active molecules; these include α-

helix and β-sheet. 

A- α-helix: right folded formed by hydrogen bonds. 

 The carboxyl group of one peptide bond combines with 

amine group of another. α-helix link between 2 peptide bonds 

are 3 to 6 amino acids farther from each other; which is weak 

bonds can be broken by denaturation by heating higher than 37 

centigrade or acids. 

B- β-sheet; hydrogen bonds between 2 peptide bonds in 

different region of peptide chain. 

3- Tertiary Structure: the interaction between the side 

chain of AA, it may be either or of the following; 

a. Hydrophobic                           

b. Electrostatic 

c. Hydrogen bonds    

  d. Disulfide bonds  

 



e.g.  Insulin, it may be hydrophobic avoid watery media like R-, 

electrostatic NH2 with  COO, or hydrogen bond OH with COO 

4- Quaternary Structure which is only found protein compound 

of more than 1 subunit and it referred to interaction between 

subunits of protein and its bonds just like that of tertiary one. 

Proteins may be globular such as those of plasma( albumin, 

globulin…ect) and intracellular proteins or Fibrous type such as 

collagen, keratin and myosin of extracellular matrix. 

Usually, this classification is according to the axial ratio: 

shortest dimension to long dimension of protein; Ratio less 

than 3 is globular while Ratio more than 3 is Fibrous. 

Most plasma proteins are of globular type like hormones and 

enzymes, while most of supporting proteins(connective tissue) 

like collagen, keratin and myosin are all fibrous. For example 

the collagen s axial ratio may be around 200. 

- Collagen mimics the steel stand in reinforced concrete 

and it is one of the most important fibrous protein in 

human body accounts for more than 25% of human 

protein mass. Together with other fibrous protein forms 

the structural cytoskeleton of many tissues including hair, 

bone, teeth, ligaments and tendons, so give them the 

strength.                                                                                                

® Collagen biosynthesis start as procollagen  then modified 

mature collagen which is triple helix that is means 3 strands are 

intertwined, each subunit consists of 1000 AA and this protein 

is rich in proline and hydroxyproline amino acids, lysine and 

hydroxylysine. 

® Collagen biosynthesis needs Vitamin-C. 



One of the most common defects in collagen synthesis is 

scurvy disease, caused by deficiency of dietary Vit.C 

which is required for lysine and proline hydroxylase 

enzyme. Hydroxylation of proline and lysine provides an 

additional hydrogen bonds, which stabilizes the formed 

collagen. 

® Scurvy Disease symptoms: 

Patients with scurvy usually suffering from bleeding gums, 

swelling joints, poor wound healing and may ultimately 

die. 

® Menkes Syndrome: 

    It is another disease characterized by kinky hair 

due to Copper deficiency which is required as activator of 

lysine oxidase, which is an essential enzyme for collagen 

network cross-linking. 

® Alzheimers disease: 

  This disease one of the most common causes of senile 

dementia, occur as a result of defective folding of β-

amyloid protein of the brain tissue. 

 Nitrogen Balance(NB): 

NB means the amount of ingested nitrogen as a protein is 

equal to that excreted from the body in urine as urea, 

ammonia, creatinine, uric acid and in feces  mainly as 

unmetabolized amino acids. This is occurs normally in 

healthy adult persons  

▄ Positive nitrogen balance:  the amount ingested is more 

than amount excreted that’s happened in growth, 

pregnancy and recovery from disease. 



▄ Negative NB : the amount ingested is less than amount 

excreted, as in surgery, illness, advanced cancer and in 

elderly. 

▄ Dynamic equilibrium : a term indicates that the tissue 

proteins including that of brain are at constant turnover, 

always degraded and resynthesized. . A normal individual 

who is not gaining or losing weight is at dynamic 

equilibrium  

Usually, in human 1-27% of body protein turnover daily, 

most of which are that of muscle and uterus because of 

bleeding. About 75% of AA resulted from protein 

breakdown are re-utilized in synthesis of new proteins, 

and remainder 25% undergo catabolism or degeneration. 

® There is no storage form for amino acids, as for CHO 

and lipid, but it accompanies tissue growth. 

▄ Amino acids pool:  which is the summation of 

1. protein degradation 

2. Dietary amino acids 

3. Non-essential amino acids (synthesized AA) 

© Insulin-like growth factor, growth hormone, and 

testosterone all are referred to as anabolic, stimulates AA 

uptake by cells. 

© Estrogen, estradiol selectively enhances AA uptake by 

uterus. 

© Cortisol stimulates muscle protein breakdown and at the 

same time increases liver AA uptake for gluconeogenesis 

in starvation.    



 

 

   


