
Amino acids, proteins



Biological macromolecules

• Proteins

• Carbohydrates

• Lipids

• Nucleic acids





Building blocks of proteins: amino acids 

(20 types)
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Monomers of proteins: amino acids (20 

types)



(1) normal (unionized) and (2) zwitterionic forms. 



Charged: basic and acidic amino 

acids



Uncharged polar amino acids



Nonpolar and special amino 

acids



Peptide-bond formation



Peptide-bond formation
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Sequence of proteins

Conformation of proteins

Amino acids

Proteins:

Polypeptides

N-terminus: free amino group

C-terminus: free carboxyl group 



http://webschoolsolutions.com/biotech/amino-second.gif

In the 1950’s:

Frederick Sanger: 

Amino acid sequence of insulin

Linus Pauling:

X-ray crystallography:

Structure of haemoglobin

http://upload.wikimedia.org/wikipedia/commons/a/a6/Protein-structure.png


Structure of haemoglobin

http://metallo.scripps.edu/promise/haemclcr_x.gif
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Domain: tertiary structure element

Domain: a part of a protein, with a special function 

and structure.

Pl.: insulin receptor
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Examples for proteins according to function:

• Structural proteins (keratin in hair, nail, 

collagen fibers in extracellular space, 

actin-myosin in muscle cells)

• Enzymes (amylase, pepsin in digestive 

system)

• Proteins with defense function 

(antibodies)

• Transporters (hemoglobin transports O2, 

ion chanels in cell membrane)

• Regulatory proteins (Hormones eg. 

insulin)

• Receptors (hormone receptors)



„little” change in structure –

great problem in function



Symptoms of sickle cell anaemia

• breathlessness,

• rapid heart rate,

• delayed growth and puberty,

• susceptibility to infections

• ulcers on the lower legs (in adolescents and adults)

• jaundice,

• attacks of abdominal pain, 

• weakness,

• joint pain,

• fever,

• vomiting, 

• bloody (hematuria) urination,

• excessive thirst,

• excessive penis pain, priapism, chest pain and decreased fertility 



little” change in structure –

great problem in function



Symptoms of scurvy

• weakening,

• pale skin,

• sunken eyes,

• tender gums,

• muscle pain,

• loss of teeth,

• internal bleeding, 

• the opening of wounds 



„little” change in structure –

great problem in function



Age 5: Diagnosis of Duchenne Muscular Dystrophy.
Age 5: Used a bicycle with stabilizers.
Age 5: Attained 10 metre swimming badge.
Age 9: Used the wheelchair occasionally at school.
Age 10: Wheelchair bound.
Age 15: Back operation. 
Age 16: Painting on stones, slates and on paper.
Age 20: No longer physically able to paint.
Age 22: Ventilator used for the first time on average 9hrs in 24hrs.
Age 23: Resumed an earlier, less physically demanding, interest for pen and ink drawings.
Age 27: No longer able, physically, to manipulate and coordinate the pen for ink drawing

Age 27: A portable ventilator came on the market and was purchased. It was a great 
liberator in that I could leave home for day trips or weekends away.
Age 29: A full liquid diet, supplemented with small amounts of cheese, chocolate, 

Age 29: Time off ventilator: maximum 5hrs in 24hrs. My time off the ventilator varies 
according to the atmospheric conditions such as temperature, humidity, wet weather and 
of course whether or not I have a cold.
Age 34: Review of my diet/calorie intake, resulting in a substantial increase of calorie 
intake and, of course, energy.
Age 35: Time off ventilator: maximum just over 3 hrs in 24hrs.


