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Module 1, Lecture 1 – Outline: It’s a microbial world!

Goals:

1. Set context for experiments in the module 
a. Runstadler lab and background

2. Learn key events in the history of molecular biology
3. Introduce the microbial world
Learning outcomes:
1. Be able to explain how the module connects to the work of the Runstadler lab, Host/pathogen interaction, and potential “BE” relevance (measuring and modeling).

2. Be able to order and conceptually connect important steps in the history of molecular biology (modern molecular life sciences). 
3. Understand the major microbial divisions and what distinguishes them.

A. Details and philosophy

Office hours would be after class if I had them – by appointment otherwise

Intro to Runstadler lab and research:

· DVM/PhD
· Looking at diversity and infectious disease in reservoir hosts (know little about)

· Why influenza is an important disease to public health
· Chronology of outbreaks since before H5N1

· What do we need to know?

· Why a more detailed examination of the “host environment” is necessary.

Goal of the lectures is to explore the science of the topics that Module 1 touches on – focus on measuring and modeling the system (and communicating your science) ( but can go many places depending on your interest.
· “Creating Biological Technologies, from discovery to design”
· NOW is the time to ask questions – while you are learning!

B. Runstalder Group Research

Runstadler group is particularly interested in how pathogens (particularly viruses, specifically influenza virus) move from one species to another; in other words, how does nature evolve (or design) a “new” virus
· Our aim is both to develop understanding of the complex viral/host system and to develop models and strategies (e.g. more informed vaccine choices; enable more efficient and knowledge driven surveillance) that will prevent transmission to and between humans.

In broader respects, we are interested in how the interactions of hosts and pathogens over evolutionary time frames shape disease susceptibility and how this might impact the potential for disease outbreaks in animal and human populations. Our goals are basic understanding of how this system operates and to apply this knowledge to biology-based development for diagnosis, treatment, and prevention of disease & environmental health.

C. It’s a microbial world

Microbial diversity is overwhelming

· Bacterial and viral discovery 

· Microbes are a central component of life 

· Evolution of the tree of life (bacteria-archaea-eukaryotes)

D. Brief history of molecular biology


Early 19th century to PCR

· The field started with the convergence of structural chemists, physicists and geneticists (biologists) on the common problem of the structure and function of the gene.

· Early 20th century genetics was guided by Mendel’s laws of segregation and independent assortment but the actual structure, reproduction and mutational mechanisms were unknown.

· Thomas Hunt Morgan and his student, Hermann Muller, first explored the relationship between chromosome structure and genes with the use of Drosophila and x-ray mutation.

· Max Delbrueck, a physicist and student of Niels Bohr, visited the Morgan lab in 1937 and concluded that the fruit fly was too complex to get at the nature of gene replication. He chose to look at bacteriophages – viruses that bacteria.

· Delbrueck teamed with another physicist, Salvador Luria in the 1940s.

· In 1952, a famous experiment by Alfred Hershey and Martha Chase tracked the chemical components of phage as they entered bacteria and backed up earlier experiments by Oswald Avery in bacteria that DNA, and not protein was the material of genes.

· Linus Pauling’s work on the structure of macromolecules (he was a structural chemist that investigated the effects of weak bonds in large molecular structures such as protein and later DNA) was integral to the discovery of the structure of DNA in 1953 by Watson and Crick (and Rosiland Franklin).

· Following the discovery of DNA structure, the genetic code was deciphered in part by experiments of Marshall Nirenberg and Heinrich Matteai leading from the work of Francis Crick and Sidney Brenner to understand, in the phage system, the triplet nature of the code.
· Subsequent: overlapping genes (1976), split genes (1977), alternative splicing (1978)
· 1962 Sanger sequencing
· 1980s PCR (Kerry Mullis)
· Many new fields pioneered including Molecular Evolution, model systems such as C. elegans
