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Proteins

Proteins 

ÁMost structurally & functionally diverse 
group of biomolecules

ÁFunctions:

É involved in almost everything 

Áenzymes 

Ástructure (keratin, collagen)

Ácarriers & transport (membrane channels)

Áreceptors & binding (defense) 

Ácontraction (actin & myosin)

Ásignaling (hormones)

Ástorage (bean seed proteins)

Proteins

ÁStructure:

Émonomer = amino acids

Á20 different amino acids 

É polymer = polypeptide

Áprotein can be 1 or more polypeptide chains 

folded & bonded together

Álarge & complex 

molecules

Ácomplex 3-D shape

Amino acids

ÁStructure:

É central carbon

É amino group

É carboxyl group (acid)

ÉR group (side chain)
Ávariable group

Áconfers unique 
chemical properties 
of the amino acid ðNð
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Nonpolar amino acids

Ánonpolar & hydrophobic

Polar amino acids

Ápolar or charged & hydrophilic
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see nature of amino acids handout! see nature of amino acids handout!

Sulfur containing amino acids

ÁDisulfide bridges

É cysteines form cross links

Building proteins

ÁPeptide bonds: dehydration synthesis

É linking NH2 of 1 amino acid to 

COOH of another

ÉCïN bond

peptide

bond

Building proteins

ÁPolypeptide chains

ÉN-terminal = NH2 end

ÉC-terminal = COOH end

É repeated sequence (N-C-C) is the 

polypeptide backbone

Ágrow in one direction

Protein structure & function

hemoglobin

Áfunction depends on structure

É 3-D structure 

Átwisted, folded, coiled into unique shape

collagen

pepsin
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Protein structure & function

Áfunction depends on structure

É all starts with the 
order of amino acids
Áwhat determines that order of 

amino acids?

lysozyme: enzyme in tears & mucus that kills bacteria

the 10 glycolytic enzymes 
used to breakdown glucose 

to make ATP

Primary (1°) structure

ÁOrder of amino acids in chain

É amino acid sequence 

determined by DNA

É slight change in amino acid 

sequence can affect proteinôs 

structure & itôs function

Áeven just one amino acid change 

can make all the difference!

Primary (1°) structure: Sickle cell anemia Secondary (2°) structure

ÁñLocal foldingò

É folding along short 

sections of 

polypeptide

Áinteraction between 

adjacent amino 

acids

ÁH bonds

between 

R groups

Áa-helix

Áb-pleated sheet

Secondary (2°) structure Tertiary (3°) structure

ÁñGlobal (whole      
molecule) foldingò

É determined by 

interactions 

between R groups

Áhydrophobic 

interactions

Èeffect of water 

in cell

Áanchored by 

disulfide bridges

(H & ionic bonds)
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