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Biology as a chemical phenomenon (Chapter 1) 
Understand the properties of living systems 
Know the major classes of molecules of biochemistry and understand their nature as polymers 
Be able to quickly and accurately draw and identify key functional groups commonly found in biomolecules and biological processes 
Know how the properties of biomolecules make them appropriate for living systems 
Know the overall biochemical organization of prokaryotic and eukaryotic cells 
Know the structural features of the cell 
Be able to compare and contrast cellular organelles of prokaryotes and eukaryotes 
Water the Medium of Life (Chapter 2) 
Know the properties of water that make it an important biological compound 
Be able to identify and predict noncovalent interactions responsible for macromolecular interactions 
Be able to explain how water functions as a solvent for various solutes 
Understand how noncovalent interactions are important to 3-D structures of macromolecules 
Understand how ionization of water affects the actions of biomolecules 
Understand the pH scale and how pKa values are related to pH 
Be able to use the Henderson Hasselbach equation to make buffered solutions 
Be able to clearly and accurately explain the chemistry surrounding the activity of buffers 
Understand the biological importance of buffers and predict buffer capacity from pK values or from titration curves 
Be able to sketch appropriate titration curves 
Amino Acids (Chapter 4)

Know the structural, chemical, and biological properties of amino acids

Know all amino acid structures, 3-letter designations, and 1-letter designations

Be able to predict net charges of amino acids and polypeptides at certain pH based on Henderson Hasselbach

Be able to distinguish between D and L configurations of Amino Acids

Be able to generate and interpret titration curves of amino acids and use that to determine pI and pK values

Know the reactivity exhibited by the -carboxyl and -amino groups of amino acids

Know the specific side chain interactions amino acids undergo when treated with alkylating agents like iodoacetate 
The Primary Structure and Biological Function of Proteins (Chapter 5 & 6)

Understand how amide bonds are formed to link amino acids into polypeptides and proteins

Understand the chemistry of peptide bonds and why the conformational freedom of peptide bonds is limited; How is this reflected in the Ramachandran plot?

Be able to describe the four levels of protein structure

Understand the environmental conditions that affect a protein’s stability during purification

Understand the role of salt concentration in selective precipitation of proteins for purification

Be able to design protein purification strategies when appropriate information regarding a protein is provided

Be able to predict results of PAGE and SDS-PAGE if given protein properties

Be able to summarize the steps involved in protein sequencing

Be able to configure amino acid sequences if given the results of edman degradation and fragmentation procedures

Be able to predict cleavage sites of trypsin, chymotrypsin, cyanogen bromide, and carboxypeptidase if given an amino acid sequence

Understand the four levels of protein structure.

Know which amino acid atoms constitute the polypeptide backbone and how their rotation is limited by steric strain. 

Describe the forces that stabilize protein structure.

Understand that tertiary structure contains combinations of secondary structures

Describe the energy, enthalpy, and entropy changes that occur during protein folding.

Be familiar with the biochemical methods used to determine a protein’s three dimensional structure

Be able to thoroughly and accurately describe Afinsen’s experiment using ribonuclease A and the significant conclusions that resulted

Know the role of protein disulfide isomerase and molecular chaperones in facilitating protein folding.

Know the structural features of the alpha helix, beta sheets, loops, and turns.

Know the amino acids most likely to be found in various secondary structures.

Understand the hydrophobic and hydrophilic properties of proteins and be able to determine if an amino acid residue is likely to be found on a protein’s surface or at its core.

Know the forces that stabilize proteins and guide their folding.

Know the details of the structure of alpha keratin, beta keratin, and collagen

Know the structures and origins of hydroxyproline and hydroxylysine residues found in collagen

Know the importance of vitamin C to collagen structure

Be able to explain the covalent structures responsible for establishing collagen’s structure (you will not have to draw this)

Know  examples of diseases that result from protein misfolding

Be able to critically analyze graphical representations of protein structures and answer relevant questions 

Understand how and why proteins can be denatured and be able to define and graphically represent a protein’s melting temperature

Understand the cooperative nature of protein folding and unfolding

