CHM 381 Fundamentals of Biochemistry

Exam #1 Learning Objectives

Describe how life obeys the laws of thermodynamics

Be able to describe the laws of thermodynamics

Define entropy & enthalpy

Be able to use all forms of the Gibbs free energy

Understand how the Gibbs free energy equation changes at equilibrium

Be able to calculate Keq
Understand energy coupling

Describe why ATP is energy currency

Describe the evolution of genetic information 

Describe the theory of “The RNA World”

Describe the characteristics of the following:

Nucleus, nucleoid

Plasma membrane

Cytoplasm

Ribosomes

Endocytosis

Exocytosis

Phagocytosis

Endoplasmic reticulum

Golgi complex

Peroxisomes

Lysosomes

Mitochondria

Chloroplast

Cytoskeleton

Describe the differences between eukaryotic and prokaryotic cells

Describe how prokaryotes may have evolved into eukaryotic cell

Understand importance of Carbon

Describe the bonding ability of carbon

Be able to recognize functional groups

Describe the importance of stereospecificity & the use of stereoisomers in biochemistry

Be able to pick out a chiral center

Describe the five types of biochemical reactions

Describe the characteristics of water

Describe how important hydrogen bonding is in biomolecules

Define amphipathic & understand how lipids disperse in water

Describe all the noncovalent interactions (hydrogen bonds, ionic, hydrophobic, Van der Waals)

Describe what a water chain does

Understand the ionization of water (Kw = [OH-] [ H+])

Describe how the hydronium ion is formed

Calculate pH for strong and weak acids

Draw acid dissociation and the relationship of [products]/[reactants] that gives the acid dissociation constant (Ka)

Define pKa and identify its position on a titration curve 

Describe the Henderson-Hasselbach equation and use it to calculate pH

Be able to draw a titration curve or identify all the important points on one

Definition of buffers and examples in the body

Be able to calculate pI (isoelectric point)

Describe why enzymes are active at an optimum pH

Understand how water acts as a reactant

Describe all 20 amino acids (structure, name, three letter code, one letter code)

Describe characteristics of amino acids (polar, nonpolar, charged, UV absorption, disulfide bonds)

Describe roles of common and uncommon amino acids

Understand chirality of amino acids 

Draw amino acids as acids and/or bases

On a titration curve be able to draw all the ionization states of an amino acid (at what pH(s) is amino acid charged?, does side chain have an ionizable group?)

Understand factors that influence pKa
Describe the reaction that leads to peptide bond formation

Describe biologically active peptides

Define native protein structure

Describe characteristics of a peptide bond

Be able to define primary, secondary (-helix, -sheet,  -turn), tertiary, quartenary  structure

Describe roles of fibrous proteins

-keratin

collagen

silk (-sheets)

Describe roles of globular proteins (describe important forces involved)

Understand protein denaturation, renaturation & folding

Describe details of protein purification


solubility (followed by dialysis)


separate by charge (ion exchange) 


separate by size (centrifugation, dialysis, (SDS) gel electrophoresis, gel filtration)


separate by affinity (affinity chromatography)


separate by polarity (hydrophobic chromatography)

Understand pI determination using isoelectric focusing

Describe how to measure protein activity/specific activity

Describe the steps of protein sequencing


break disulfide bonds


separate subunits


identify amino terminal amino acid

amino acid composition


cleavage of protein


Edman degradation


use of overlapping sequences to determine protein sequence

Describe use of protein sequence data to identify homologous proteins, determine evolutionary connections

Describe use of NMR and X-ray crystallography to determine structure of protein

Describe details of protein-ligand binding

Be able to describe important features of protein binding site

Define induced fit

Compare and contrast myoglobin versus hemoglobin

Describe importance of heme (porphyrin ring)

Describe biological effects of CO binding to Hb

Understand binding of O2 to myoglobin (hyperbolic)

Understand binding of O2 to hemoglobin (sigmoidal)

Describe how quartenary structure of hemoglobin has an effect on function

Define T state versus R state

Define Cooperativity

Define Allostery

Describe the details of the hemoglobin effectors (H+, CO2, BPG)

Define BOHR effect

Compare and contrast fetal versus maternal hemoglobin

Describe how unnatural protein structure can lead to sickle cell anemia

