
Amino Acids, Peptides, and Proteins 

Chains of <50 amino acids are called peptides, 

while protein refers to longer chains. 

zwitterion 

all L- (except glycine) 



Isoelectric Points of AAs 



Synthesis of AAs 



AA Stain and Peptides 
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a-Helix and b-Sheets: Secondary Structures 

 The primary structure of a protein is 

simply the amino acid sequence. 

 The secondary structure of a protein 

describes how segments of the peptide 

backbone orient into a regular pattern. 

 The tertiary structure describes how the 

entire protein molecule coils into an overall 

three-dimensional shape. 

 The quaternary structure describes how 

different protein molecules come together to 

yield large aggregate structures 



3D Structures of Proteins 

4-helix bundle 
(schematic) 

end-on view 



Peptide Degradation 
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Acetoacetate Decarboxylase 



Determination of Primary Structure 

1. Purify the polypeptide 
2. Determine what amino acids 

are present 
3. Sequence peptide from the 

N-terminal 

Determination of the N-Terminal Residue: 

Sanger’s reagent 

HCl 



Determination of Primary Structure: AA Sequencing 

Edman Degradation: 

CF3CO2H 

repeat 

Dansyl Chloride as an N-Terminal Tag: 



Synthesis of Polypeptides: 

Application of Protective Groups 

protection and deprotection of the carboxylic acid group: 



Synthesis of Polypeptides: 

Application of Protective Groups 
protection and deprotection of the amino group 
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Poly(amino acid)s synthesis: 

Simultaneous activation of CO and protection of NH amino acid N-carboxyanhydride (NCA)  



Solid Phase Peptide Synthesis 

Merrifield Method: 



Solid Phase Peptide Synthesis 



Nucleic Acids 
Part of a DNA chain 

bases 



Base Pairing in DNA: the Watson-Crick Model 



PCR and DNA Sequencing 

DNA sequencing: Maxam-Gilbert 

(chemical) procedure and Sanger 

(enzymatic) method 



DNA Synthesis 

tetrazole 



DNA Synthesis 
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