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The first day



Philosophy

• Molecular explanations of biological 
processes

• Hypotheses – no and yes
• Evolution and particulars
• Visual science

• A course in the making 



The course: The pieces



The Pregnant Pause…



Amino Acid Structure
• α carbon and 
substituents

• Charged at amino 
and carboxyl terminal 
ends (of chains)

• Each aa residue is a 
dipole, and contributes 
to the dipole moment of 
the chain

• Water soluble as 
monomers, less so in 
polymer



The alpha carbon is a chiral center

• The α carbon of all 
amino acids (except 
glycine) are chiral (and 
possibly others in side 
chain as well.)

• Naturally occurring 
amino acids are the L 
stereoisomer.



Short hand code for the structure of the individual amino acids

The sidechains: a quick summary
(Thanks, Prof. O’Hara)



Aliphatic Side chains

Val, Leu, and Ile are strongly hydrophobic amino acids



Aromatic Side chains



Sulfur-containing 
sidechains



Hydroxyl sidechains

…and tyrosine as well



Basic Side chains



Anionic Side Chains & relations









The peptide bond

• Two amino acids combine to form a dipeptide, three to 
form a tripeptide, several to form an oligopeptide, many 
to form a polypeptide, or protein

• Forward reaction is a dehydration, backward reaction is 
an hydrolysis

• Note energetics


