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(A Few of the Many) ���
Protein Functions	



•  Structural - hair, nails, etc.	



•  Movement - muscle proteins	



•  Enzymes - speed up chemical reactions	



•  Receptors - cell-to-cell communication	



•  Energy - when carbs are not available	







Biological Molecule	

 Monomer	

 Polymer(s)	



Carbohydrates	

 Monosaccharide	

 Disaccharide, Polysaccharide	



Lipids	

 None, but bigger lipid 
molecules are generally made 
of glycerol and fatty acid 
chains	



Big molecules include: triglycerides, 
steroids, and phospholipids	



Nucleic Acids	

 Nucleotide	

 DNA, RNA	



Proteins	

 Amino Acid	

 Dipeptide, Polypeptide	





Protein Monomer:  
AMINO ACID 



Amino Acids (Part 1 of 2) 



Amino Acids (Part 2 of 2) 
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Fig. 3-12c-2 
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PROTEIN 
STRUCTURE 	



PROTEIN 
FUNCTION	



=	





Fig. 3-13a 

Groove	





Fig. 3-13b 

Groove	





Fig. 3-14a-1 
Four Levels of Protein Structure	
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Fig. 3-14a-2 
Four Levels of Protein Structure	
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Fig. 3-14a-3 
Four Levels of Protein Structure	
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Fig. 3-14a-4 
Four Levels of Protein Structure	
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Levels of Protein Structure	


• Primary - linear sequence of amino acids 
held together by peptide bonds.	





Fig. 3-14aa 

Amino acids	



Primary structure	





Levels of Protein Structure	


• Primary - linear sequence of amino acids 
held together by peptide bonds.	


• Secondary - The formation of alpha 
helices and beta pleated sheets due to 
hydrogen bonding between atoms of the 
peptide backbone (not R-group 
interactions)	





Fig. 3-14ab 
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Protein Secondary Structure:���
α Helix	
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Protein Secondary Structure:���
α Helix	
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Protein Secondary Structure:���
β Pleated Sheet	
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Protein Secondary Structure:���
β Pleated Sheet	
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Levels of Protein Structure	


• Primary - linear sequence of amino acids 
held together by peptide bonds.	


• Secondary - The formation of alpha 
helices and beta pleated sheets due to 
hydrogen bonding between atoms of the 
peptide backbone (not R-group 
interactions)	



• Tertiary - Folding of alpha helices and 
beta pleated sheets; influenced by R group 
interactions	





Fig. 3-14ac 

Polypeptide	


(single subunit	


of transthyretin)	



Tertiary structure	











More details on ���
tertiary protein structure	



•  Three-dimensional folding caused by:	


– Disulfide bridges formed by covalent bond 

between two cysteine amino acids	


– Salt bridges formed by ionic bond between an 

acidic amino acid and a basic amino acid	


– Hydrophobic (nonpolar) amino acids move 

to middle of protein	


– Hydrophilic (polar) amino acids stay on 

outside	







Levels of Protein Structure	


• Primary - linear sequence of amino acids held 
together by peptide bonds.	


• Secondary - The formation of alpha helices 
and beta pleated sheets due to hydrogen 
bonding between atoms of the peptide 
backbone (not R-group interactions)	


• Tertiary - Folding of alpha helices and beta 
pleated sheets; influenced by R group 
interactions	


• Quaternary - The association of more than 
one polypeptide into a protein complex; 
influenced by R group interactions	





Fig. 3-14ad 

Transthyretin, with	


four identical	


polypeptide subunits	



Quaternary structure	









PROTEIN FOLDING RECAP	





Protein Denaturation	





Protein Denaturation	



•  Loss of three-dimensional protein structure	


•  Can impact 4°, 3°, and/or 2° levels of structure	



•  Caused by:	


– Heat	


– Concentrated salts	


– pH	



– Organic solvents (e.g. alcohol, chloroform, acetone)	


– Hydrophobic solutions	
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