Molecular Biology
Biol 480

Topics List 

Exam 4
May, 3rd 2019
Exam covers material from Lectures 26-34
Text chapters  14 (small amount) 15, 16, 17  + all material handed out in class. This section of material included more stuff you were asked to study independently—Wikipedia references, figures etc.  Some papers were assigned (either linked or given out in class)  with some directions of what to focus on.  

MyoD paper

Hemoglobin paper

Insulin paper

Most lectures posed some specific questions---those are always good to study. 
Topics
(Chapter 14)

· Translation and protein folding---primary, secondary, tertiary, quaternary structure



Be able to draw some and explain important parts of interacting amino acids


Functional domains---relate to DNA binding proteins



Exon shuffling in evolution
· Role of chaperone proteins---example heat shock proteins

· Translation of proteins in ER---N-terminal signal sequence

· Examples of misfolding in proteins—e.g. prions
· Posttranslational modifications
Chapter 15—Mutation

Relating genes to proteins through mutation

Thinking of mutations in the context of the central dogma

Classifications of mutations


Somatic


Germline


Autosomal


Sex-linked


Dominant


Recessive



Explaining dominant and recessive in molecular terms 


Point mutations



Silent



Missense



Nonsense



Transitions, transversions

Frameshifts

Gain and loss of function.  Explain at the molecular level

Causes of mutations


Mistakes in replication


Changes in nucleotides (usually bases)—several examples

Induced vs. Spontaneous mutations

Normal mutation rates

Mutagens

Inducing mutations to study a genetic trait
Chapter 16—prokaryotic gene regulation
Basic definition of constitutive vs. regulated gene expression

Reasons for gene regulation in prokaryotes

Catabolic systems

Anabolic systems

Inducers 

Repressors

Positive regulation

Negative regulation

Lac operon---know it inside and out!

Cis and trans elements

Know experiments of Jacob and Monod

Know Lac operon mutant designations—understand ways of identifying types of mutants

Trp operon---how is it  similar and different from Lac operon

Basics of regulation

Attenuation---mechanism
Arabinose operon

How is it similar to and different from lac operon

Understand regulation and apply to pGLO regulation.  Draw it.  Explain it.  Apply it to a different system.
How is GFP used as a “reporter gene” in this system.
Chapter 17—eukaryotic gene regulation
We started with yeast—why?

Why do eukaryotes regulate gene expression (similarities and differences to prokaryotes)
Steps from DNA to active protein---all can serve as regulation points

Review cis and trans elements and how they are identified

Review basics of eukaryotic gene promoter

Role of epigenetics in transcription regulation


Histone modification


DNA methylation

Gal gene regulation in yeast—similar to operon regulation in prokaryotes.  Several differences.
Multicellular eukaryotes


1 -genome---many cell types


Development from zygote to embryo (totipotent  ES (embryonic stem) cells cell with every gene accessible for expression)  to different levels of cell specialization—where cells are pluripotent (like early embryonic tissue—ectoderm, mesoderm, endoderm). to more differentiated multipotent cells (like hematopoietic stem cell) to cells which express a limited number of genes (like muscle cells)  or even only one gene---RBCs. 

How does this work in terms of gene expression regulation?  

Points in mechanisms from gene to protein where gene regulation occurs.  What examples were discussed.  How do they work?  Practice applying these example to other systems.
· Chromatin remodeling (epigenetic regulation)
· Transcription regulation

· Post-transcription/pre-translation

· Translation

· Post-translation

* We even saw examples in B and T cells in which these cells “create” unique gene sequences by physically joining DNA segments in unique combinations to make unique sequences which make unique amino acid sequences in proteins that become the TCR,  BCR and antibodies.  “pre-transcription” regulation.

