
 
 
 
 
BIOL-UA 44 Microbiology and Microbial Genomics 
 
Instructor: 

 Patrick Eichenberger 
 
Course Description: 
The course is intended as a comprehensive description of microbes with a primary focus on 
bacteria (although viruses, protists and yeasts will also be discussed). The course is organized 
into four modules: the bacterial cell, microbial genomics, microbial development, and microbial 
interactions with the host and/or the environment. 
 
Pre-requisite: 

 Principles of Biology I (BIOL-UA 11) 
Co-requisite: 

 General Chemistry II and Laboratory (CHEM-UA 126) or  
 Advanced General Chemistry II and Laboratory (CHEM-UA 128) 

 
Textbook and Required Materials: 
Madigan & Martinko, Brock Biology of Microorganisms 2018,15th Edition or 2014,14th 

 
Edition 

  
Grading: 

 Class participation       5% 
 Midterm exam     25% 
 Mini review paper     35% 
 Final exam      35% 

  
Topics: 

 Introduction: What is a Microbe? Historical Perspective: from the germ theory of disease to the 
genomics era 

 The bacterial cell 
 Cell structure I: microscopy, cell shape, and cell interior 
 Cell structure II: cell wall, penicillin, and cell appendages 
 Cell cycle I: chromosome replication and DNA repair 
 Cell cycle II: chromosome segregation and cell division 
 Gene expression I: central dogma, transcription and translation in bacteria 
 Gene expression II: gene regulation: lac and trp operons, TFs, riboswitches, sRNAs 
 Microbial genomes I: sequencing and annotation of prokaryotic genomes 
 Evolution I: phylogeny, comparative genomics and metagenomics 
 Bacterial genetics/genome-wide-gene-expression-analysis 
 Bacterial genetics: horizontal gene transfer (HGT) and phages 
 Genome-wide gene expression analysis: transcriptomics, proteomics, transcriptional networks 
 Viruses/hot topics (human microbiome, CRISPR)/viruses 
 Human microbiome/global screens: CRISPR-Cas9, Tn-Seq 
 Viruses 
 Microbial genomes 
 Microbial genomes II: fungi (yeasts and molds); systems biology; networks 
 Microbial development 
 Bacterial stress responses/differentiation and multicellularity 
 Bacterial stress responses, two-component systems, quorum sensing 
 Differentiation and multicellularity, I: endospore formation 
  



 
 

  
  
  
 Differentiation and multicellularity II: the dimorphic life-cycle of 
 Caulobacter crescentus 
 Differentiation and multicellularity III: antimicrobials 
 Biofilms; fruiting body formation in myxobacteria 
 Differentiation and multicellularity IV: sporulation in streptomyces; heterocyst formation in 

cyanobacteria 
 Interactions with host and/or environment 
 Interactions I: infection 
 Microbial genomes III: protists 
 Interactions II: microbial pathogens 
 Interactions III: environmental microbiology 
 Epidemiology 
 Film screening “Typhoid Mary: The Most Dangerous Woman in America” 
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