Biochemistry (structure-function relationships)

1.) Biochemistry of Water

a. Polar Properties

b. Interactions with other Molecules

i. Ions

ii. Small Molecules

iii. Macromolecules

iv. Hydrophillic and Hydrophobic Effects

v. vdW Interactions 

2.) Structure

a. Structures of Macromolecules (Fatty Acids, Glycerol, Sugars, Carbohydrates, Fats, Proteins, DNA, RNA, Nucleic Acids, Amino Acids)

b. Hormone-Receptor

c. Enzymes

d. Introduction to the immune response – cellular and humoral

e. Molecular Design (molecular interactions, protein-small molecule, protein- protein, protein-DNA)

3.) Kinetics


a. Enzymes

i. Catalysis

1. The Activation Energy of Reactions

ii. Enzyme-Substrate Binding

1. Lock and Key

2. Induced Fit

iii. Factors Affecting Enzyme Activity

1. Inhibition

a. Competitive

b. Noncompetitive

2. pH

3. Temperature

iv. Cofactors and Coenzymes

v. Factors Affecting Reaction Rate

vi. Types of Enzymatic Reactions

vii. Allosteric Binding (Interactions between binding sites)

1. Models

a. Sequential 

b. Concerted

2. Cooperativity

a. Positive

b. Negative

3. Example

a. Hemoglobin

i. The oxygen-hemoglobin curve

ii. Factors affecting oxygen-hemoglobin binding

viii. Graphical Representations

1. Scatchard plot

2. Michaelis-Menten equation

3. Hill Coefficient

4.) Mass and energy balances - cellular biosynthesis and energetics

a. ATP energy and Transfer

i. Aerobic glycolysis

1. Glycolysis

2. TCA cycle

3. Pentose Phosphate Pathway.

ii. Anaerobic glycolysis

iii. Electron Transfer Chain

5.) Metabolic Networks and Pathways

a. G proteins

b. Protein Kinases

c. Secondary Messengers

d. General anabolic pathways

i. Lipids Production

ii. Proteins Generation

iii. Carbohydrates

iv. Nucleotides, DNA, RNA

6.) Protein Folding

a. Thermodynamics

b. Kinetics

c. Pathways

d. Structure Prediction

i. Homology Modeling

ii. ab initio structure prediction

7.) Measurement Techniques

a. X-ray crystallography

b. NMR

c. Microscopy

i. Atomic Force Microscopy

ii. Light Microscopy

iii. Electron Microscopy and its Variations

d. Spectroscopy 

i. FT-Infrared

ii. Light

iii. Raman

e. Mass Spectrometry

f. Circular Dichroism

g. Radionucleotide Labeling

