BIO395-01: Changing Concepts in Pathogenesis

Dr. Janelle Hare

Spring 2003 








          Room 1105, ext. 3002

Class hours: Tues & Thurs. 8-10 am 





   Email: harej@grinnell.edu

Classroom: 1021 Noyce Science Center


            Office hours: Mon. 10:30-11:45 am




         Wed.1:00-2:30pm, or by appointment

Course description: This course examines traditional notions of pathogenicity and contrasts these concepts with newer, expanded models of pathogenicity that have resulted from recent molecular biology, genome sequencing, and bioinformatics technologies.  These models incorporate theoretical shifts in understanding (i) the role of mutation and horizontal gene transmission in pathogen evolution, and (ii) how host cells and pathogens interact.  These concepts are increasingly relevant in a world replete with emerging infectious diseases, bioterrorism, and new interactions between immuno-compromised hosts and pathogens.  The main focus of the class will be on bacterial pathogens, but will also include fungal pathogens and possibly parasites.  This class will be taught in a workshop format with class discussions, oral presentations, lecture and computer workshop activities.  Computer bioinformatic analyses of DNA sequences from publicly available databases will form the basis of student research projects.

Course objectives:

To familiarize you with a variety of virulence mechanisms and common virulence genes 

To learn how pathogens acquire and regulate DNA sequences and thus evolve as pathogens

To examine recent molecular techniques used to investigate pathogen genomes & virulence

To learn how to analyze DNA sequences and describe gene structure, organization and content

To explore (some of!) the genome sequencing data available for microorganisms

In order to achieve these objectives, we need to work together. I expect you to read all assignments before coming to class, so we can spend more time in class going over your questions and discussing interesting and/or complex issues pertaining to the reading.  I think that you will work hard in this class, but that you'll enjoy learning new and sometimes controversial concepts.  In addition, you will have the opportunity in your assignments to pursue particular topics that interest you.  I will work hard to provide direction, guidance, feedback to you -- but you must come to me if you are having difficulties.  If you don't understand something from class or computer lab, please let me know so I can help you to do your best!

Resources : 

You should acquire:

Bacterial Pathogenesis: a Molecular Approach, 2nd ed. 2002. Salyers and Whitt, ASM Press

Emerging Infectious Diseases, a free e-journal to which you should have already subscribed

I will provide you with:

Excerpts: Pathogen Genomics: Impact on Human Health, 2002. K.J. Shaw, ed.  Humana Press

Various primary & secondary literature articles (see course schedule)

Assignments
We'll be using the Blackboard Discussion Forum to help you get the most out of our readings, and for me to see where your interests and confusions lie.  Therefore, for each day that has assigned readings, you will need to send your responses to the following questions to our Blackboard site by 6 a.m.


1) What do you see as the main point(s) of the reading ?  (no more than 5 sentences, please)


2) What did you find most interesting (& why) ?


3) What was the most confusing thing you read, or, what are you still unclear on ? 
Detailed descriptions of assignments will be handed out at least a week or two before they are due. 

Assignments are due at the beginning of class, with the exception of presentations.

Grading

	Assignment
	Points
	Grade %

	Class discussion/preparation
	15
	5%

	Blackboard participation
	30
	10%

	Microbiography (short paper)
	30
	10%

	Presentation on emerging infections
	30
	10%

	Student-written quiz on presentations
	15
	  5%

	Computer lab exercises
	45
	15%

	Bioinformatics proposal (lit. review, paper)
	30
	10%

	Paper on in vivo host-pathogen technologies
	30
	10%

	Bioinformatics proposal presentation
	30
	10%

	Bioinformatics project paper
	45
	15%

	
	300
	100%


Grades will be assigned on the scale below. At my discretion your grade may be raised for reasons such as significant improvement during the course of the semester.  There is no "curve" and your grade will not below that designated based upon percentage points earned, e.g., at least a B will be awarded for a student who earned 87%.

93-100%
A


77-80%
C+

90-93%
A-


70-77%
C

87-90%
B+


60-70%
D

83-87%
B


below 60%
F

80-83%
B-

Attendance and participation are required, upon penalty of reduction in the class discussion/preparation portion of your grade.  If student work must be missed due to an excuse verified through the health center or the student affairs office, the work will generally not be made up (exception: presentations). The total number of points available to you will then be reduced and your course grade will be determined by the percentage of the available points  that you obtained.  It may be possible to rearrange the student presentation schedule if you must be absent on the day you are assigned to present.  See me.  If an assignment is due at the beginning of class and you are late, your grade for that assignment will be reduced by 25%, with an additional 25% grade reduction for each day the assignment is late.

Course organization:  Unlike some medical microbiology courses, which attempt to exhaustively cover the symptoms, disease, prevention, treatment and epidemiology of a wide variety of organisms, we will have a conceptual, not organismal, focus.  We'll examine concepts relating to pathogenicity of microorganisms, using specific examples from the primary literature. We'll first look at traditional concepts of what pathogens are, the usual steps in the infection process, and how the host may react.  Then we'll see how changes in society, geography and technology have resulted in new kinds of pathogens, and new ways of understanding & researching them.  We'll look at recent advances gained through bioinformatics techniques, genome sequencing and new molecular methods that dissect interactions of the pathogen and host.  


The course format will basically be some introduction or lecture on the topic by me, with discussion among us on confusing or interesting points in the reading.  We will all study general processes, and teach each other the more detailed specifics with presentations, often on either an organism or infection process of your choice.  During the last few weeks of the course, we'll spend part of each class learning how to conduct various bioinformatic analyses on DNA sequences, using the DNAStar Lasergene software package.  You will then do an in silico research project, again on either an organism or infection process of your choice, using genome sequence data from public databases on the internet.  We'll use Blackboard to aid in class preparation and discussion of readings.

N.B. Specific dates are subject to change.

	Date
	Topic
	Reading
	Activity/

Assignment

	January 21
	Historical views about disease, Germ theory of disease, 

Koch's postulates
	Koch, 1884
	

	January 23
	"The Microbes Strike Back"
	BP* Chapters 1-2
	B.B. Finlay lecture

	January 28
	Common steps in infection
	BP 8
	

	January 30
	"Epidemics and the Environment"

Exploring topics in pathogenesis
	Selections from BP 12-31
	Watch video, response

	February 4
	Common steps in infection
	BP 8, 9
	

	February 6
	" Lifestyles of the small and deadly"
	Smith, 1995. Biol Rev Camb Philos Soc 70:277.
	Work on microbiographies

	February 11
	Immunology of infections

Survey of pathogen styles: Persistence/latency vs. acute/self-limiting, IC/XC, etc.
	BP 4-6 
	

	February 13
	Virulence factors
	BP 8-9, Appendix IB, C
	

	February 18
	Balanced and Rampant Pathogenicity Models
	Ewald, J Urban Health. 1998 75:480-91
	Microbiographies due

	February 20
	Opportunistic & nosocomial pathogens, antibiotic resistance
	EID papers, BP 10, 11
	

	February 25
	Emerging bacterial infections
	EID papers
	Student presentations

	February 27
	Emerging fungal & viral infections
	EID papers
	Student presentations

	March 4
	Molecular Postulates
	Falkow 1988. Rev. Inf. Dis 10: Sup 2:S274.  BP 3
	Student presentations

	March 6, 11
	Host cell interactions

e.g. apoptosis/cytotoxicity/survival
	BP 21, 26, 27
	

	March 13
	Model systems: from mice to C. elegans
	Tan, 1999 PNAS 96:715

Finlay, 1999 Cell 96:315.

Science 268:1850
	quiz

Initial proposal mtg

	BREAK

	April 1, 3
	-Omics: Bioinformatics
	Chapter 7,Pathogen Genomics, Fraser 2000. EID 6:505
	computer workshop

	April 8
	Genomics& Proteomics
	Weinstock 2000. EID 6:496. 

Fleischmann 2002 JBact.184:5479
	C.P. Lostroh, guest speaker

computer workshop

	April 10
	Microarrays
	Chapter 8, Pathogen Genomics

Cummings 2000 EID 6:513
	computer workshop

lab exercise due

	April 15
	Type 3 secretion systems


	Dale 2001 PNAS 98:1883

Madden 2001 Cell:143

Plano '01 MolMicr 40:284
	computer workshop

	April 17
	Structure of pathogen genomes: Pathogenicity islands
	Hacker & Kaper, 2000

Ann Rev Microbiol 54:641
	computer workshop

lab exercise due

	April 22
	E. coli variants e.g. EPEC,EHEC
	BP 28-29

Dobrindt 2003 JBacteriol. 185:1831


	computer workshop

project proposal due

	April 24
	Pathogen evolution mechanisms
	Achtman 1999 PNAS 

Dykhuizen '00 TIM 8:296

Hacker/Carniel EMBOreports 5:376
	computer workshop lab exercise due

	April 29, May 1
	Regulation of virulence genes in vivo
Group readings
	Falkow JCMicro 100:239

Science 277:2007

Science 259:686, PNAS 94:934

Science 269:400

PNAS 96:11554

PNAS 91:2634
	computer workshop

	May 6
	Bioinformatics Projects
	
	in vivo techniques paper due

computer workshop

	May 8
	Bioinformatics Projects
	
	Project presentations

	May 16  NO FINAL EXAM: Paper on bioinformatic projects due: 2 pm


* BP = Bacterial Pathogenesis: a Molecular Approach
