LEARNING OBJECTIVES FOR CHEM 523 EXAM II
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 iodoacetate and 5,5’-dithiobis(2-nitrobenzoic acid)

Understand methods and the associated chemistry of spectroscopic detection of amino acids

Be able to explain methods used to separate amino acids based on differences in physical and chemical properties

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?

Know how proteins are classified

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 procedures

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

Understand the most common methods of Mass Spectrometry for Protein Analysis

Know the primary structures of protein when classified according to biological functions

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 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

Be able to critically analyze graphical representations of protein structures and answer relevant questions 
Chapter 7.  Carbohydrates
Understand the fundamental structures, group classification, and stereochemistry of monosaccharides.

Know the structures of all aldoses and ketose important in biochemistry 

Be able to recognize and define epimeric pairs of monosaccharides

Be able to mechanistically show the cyclization of monosaccharides to form hemiacetals and hemiketals.

Know the fundamental reactions and derivatives of monosaccharides and disaccharides including sugar acids, sugar alcohols, phosphate esters of sugars, amino sugars, etc.

Understand that a glycosidic bond links monosaccharides

Be able to recognize the structures and functions of the polysachharides
Be able to draw Haworth projections of oligosaccharides if given the monosaccharides, linkage, and conformation about the anomeric carbon
Understand how the physical properties of polysaccharides relate to their biological functions

Be able to compare and contrast the structures and functions of cellulose, chitin, starch, and glycogen

Understand the role of oligosaccharides in biological recognition.
