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General features of amino acids 

 

 

 20 types 

 

 building blocks of proteins 

 

 α amino acids 

 



Classification of amino acids 

 

 basic: + NH2-group 

 

 acidic: + COOH-group 

 

 uncharged polar 

 

 nonpolar: e.g. cysteine → disulfide bond 



Classification of amino acids II. 



Classification of amino acids III. 



Peptide bond formation 

 

 covalent bond (-CO-NH-) 

 

 N- terminus 

 

 C-terminus 



Structural levels of proteins 

 

 1. primary structure 

 sequence of amino acids 

 

 2. secondary structure 

 α helix 

 β sheet 

 stabilized by H-bonds 



Structural levels of proteins II. 

 

 3. tertiary structure 

 ionic, nonpolar, disulfide, H-bonds and van der Waals 
interactions → conformation 

 domains 

 chaperones: folding of the protein 

 

 4. quaternary structure 

 more than one polypeptide chains  

 subunits 

 





Types of proteins 

 

 structural proteins → actin 

 antibodies (immunoglobulins) 

 transport proteins 

 channel proteins → ionchannels 

 hormones → insulin 

 regulatory proteins → transcription factors 

 receptors → insulin receptor 

 enzymes 



Diseases 

 

 „little” change in structure – great problem in 
function 

 

 point mutation in the gene → alteration of the 
amino acid sequence → change in the 
conformation → functional abnormality 



Sickle cell anaemia 

 inherited  

 point mutation in the β-globin gene 

 haemoglobin molecules form precipitates within 
RBCs 

 symptoms: 

 breathlessness, weakness, fever, hematuria 

 susceptibility to infections, excessive thirst 





Collagen 

 osteogenesis imperfecta 

 fragile bones → deformities 

 

 scurvy 

 lack of vitamin C 

 symptoms: 

 weakness, pale skin, bleeding 

 tender gums, loss of teeth 

 



Duchenne muscular dystrophy 

 XR inheritance 

 mutation in the dystrophin gene → absence of 

dystrophin 

 muscle degeneration 

 



Familial hypercholesterolemia 

 

 inherited 

 

 mutation of the LDL receptor gene → cells are 

not able to uptake enough LDL 

 

 increased risk of atherosclerosis 

 

 acquired form 



Cystic fibrosis 

 inherited 

 mutation in  

 a gene coding 

 for a Cl- channel 



Protein modifications – modified 
proteins 

 

 glycoproteins: 

 contain carbohydrates 

 

 lipoproteins: 

 lipid-protein complexes 

 

 phosphorylation: 

 attachment of a phosphate group to a protein 

 




