SYLLABUS (Version 10, 3/8/09)
Pathobiology 552: Cell Biology of Pathogens and their Hosts

Winter Quarter 2009
Tuesday & Thursday 11:00-12:50  (Health Sciences Bldg., South Campus Center Rm 309)

Course Organizer: Jaisri Lingappa, M.D., Ph.D., jais@u.washington.edu
Teaching Assistant: Beth Thielen, MSTP student, bthielen@u.washington.edu

Class website: http://courses.washington.edu/pabio552


Primary Text:  Molecular Biology of the Cell, 5th Ed (Alberts, Johnson, Lewis et al.) Garland Science 2008
Other Texts:  


Cells, 1st edition (Lewin, Cassimeris, Lingappa, Plopper), Jones and Bartlett, 2007


Molecular Cell Biology, 5th ed. (Lodish, et al.), W. H. Freeman and Co., 2008


Immunobiology, 6th Ed (Janeway, Travers, Walport, and Shlomchik), Garland Science, 2005.
The Cell: A Molecular Approach, 4th Ed (Cooper and Haussman).  ASM Press, 2007.

Cellular Microbiology 2nd Ed y (Cossart, Boquet, Normark, & Rappuoli),  ASM Press, 2005.

Principles of Virology 3rd Ed (Flint, Enquist, Krug, Racaniello, Skalka),  ASM Press, 2008.

All texts are on reserve at the Health Sciences Library, shelved by call number, see http://catalog.lib.washington.edu/search/r?SEARCH=pabio+552. 

Guest Lecturers: Patrick Duffy, M.D.; Michael Gale, Ph.D.; Denise Galloway, Ph.D.; Kevin Klein Ph.D.; Lynn Schnapp M.D.; Donald Sodora Ph.D., and David Sherman Ph.D.

Grant Review Sessions: Lingappa/Thielen

Note:  You will be notified by email when there are updates to the syllabus, and they will be posted on the class website:

" 

http://courses.washington.edu/pabio552.  In order to use links provided below you must be using a UW computer or logged into your personal computer under your UW account.
	
Lecture & Date 
	Title & Lecturer 

(e-mail address)
	Reading Assignments & Learning Objectives

	Lect. 1

Tuesday

Jan 6


	Trafficking and Function of the Secretory Pathway: ER to Golgi to Lysosome

Jaisri Lingappa, M.D., Ph.D. 

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)
	A.  Class description:  20 min to discuss how the course is  organized; 50 min lecture followed by a discussion of concepts and techniques in cell biology (to be continued on Jan. 20).  The primary paper on ER trafficking will be discussed on Thurs. Jan 8.

B. Required textbook chapters related to lecture:  Alberts, Ch. 6, 366-399; Ch. 12, p. 695-704; p. 723-745; Chapter 13, p. 749 - 809.
C. Learning objectives for Lecture 1:

     1.  How is topology conserved in the secretory pathway?

     2.  How is protein topology assessed experimentally?

3. What molecular mechanisms  are involved in ER to Golgi

trafficking and lysosomal sorting?

     4.  What experimental systems have been used to study trafficking? 

     5.  Describe different coat proteins and the role of adaptors.

6.  Describe mechanisms by which viruses utilize and exploit

the trafficking machinery of the cell



	Lect. 2

Thursday

Jan 8
	Translation, Post-translational Modifications, and Trafficking

Jaisri Lingappa, M.D., Ph.D. 

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	A.  Class description:  First half is Lecture 2.  Second half is a discussion of the primary paper below (related to Lecture 1).

B. Required textbook chapters related to lecture:  Alberts, Ch. 3, p. 125-193; Ch. 8, p. 510 - 531. 
C. Required review: Matlack KE, Mothes W, Rapoport TA.  Protein translocation: tunnel vision.  Cell. 1998 Feb 6;92(3):381-90.  LINK: Click to go to article 

D. Required primary paper for discussion:  Gorlich D, Rapoport TA.  Protein translocation into proteoliposomes reconstituted from purified components of the endoplasmic reticulum membrane.  Cell. 1993 Nov 19;75(4):615-30.  I chose this classic from the older literature for both historical and technical reasons.  It not available on line and will therefore be distributed in the first class for discussion in the second class.  It is a difficult paper, so be prepared to put some time into a careful reading of the figures.
E.  Recommended reviews:  

Mellman, I. and G. Warren. The road taken: past and future foundations of membrane traffic.  Cell. 2000 Jan 7;100(1):99-112.  This review presents a historical and conceptual overview of vesicular trafficking. LINK: Click to go to article
F. Learning objectives for Lecture 2:

1.  How do cytosolic chaperones function in protein  

      biogenesis?

2.  Describe the events of ER translocation and what is  

      unique about the ER environment.

3.  How do ER chaperones function?

4.  What is ERAD?

5.  Describe how proteins undergo N-glycosylation.

6.  Describe different categories of acylation.

OPTIONS FOR PRESENTATION SESSION 1 DISTRIBUTED TO STUDENTS



	Lect. 3

Tuesday

Jan 13


	Trafficking & Function: Nucleus & other Organelles 
Jaisri Lingappa, M.D., Ph.D. 

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	A.  Class description:  First half is Lecture 3.  Second half is a discussion of the primary paper below (related to Lecture 2).

B. Required textbook chapters related to lecture:  Alberts, Ch. 12, p. 704-723; Chapter 14, p. 813-840; Chapter 2, p. 45-103.

C. Required review:  Lencer WI, Tsai B.  The intracellular voyage of cholera toxin: going retro.  Trends Biochem Sci. 2003 Dec;28(12):639-45.  LINK: Click to go to article
D. Required primary paper for discussion: Schmitz A, Herrgen H, Winkeler A, Herzog V. Cholera toxin is exported from microsomes by the Sec61p complex.  J Cell Biol. 2000 Mar 20;148(6):1203-12.  LINK: Click to go to article
I chose this older paper because it highlights an experimental approach that has played an important role in breaking conceptual ground in cell biology.
E.  Recommended review: One step at a time: endoplasmic reticulum-associated degradation.  Vembar SS, Brodsky JL.

Nat Rev Mol Cell Biol. 2008 Dec;9(12):944-57. LINK:

LINK: Click to go to article
F. Learning objectives for Lecture 3:

     1.  What is the function of the nuclear pore?

     2.  What is the structure of the nuclear envelope and the     

          nuclear pore?

     3.  What is an NLS and an NES?  What role do they play in   

          the replication of pathogens, such as viruses?

4.  What proteins regulate nucleocytoplasmic transport and  

          how do they act?

5. What experimental systems have been used to study  

     nuclear transport?

6.  Compare and contrast trafficking to and function of mitochondria, apicoplasts, and peroxisomes.
STUDENTS TURN IN PREFERENCES FOR PRESENTATION SESSION 1


	Lect. 4

Thursday Jan 15
	Plasma Membrane and Receptors

Jaisri Lingappa, M.D., Ph.D.

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	A.  Class description:  First half is Lecture 4.  Second half is a discussion of the primary paper below (related to Lecture 3).

B. Required textbook chapters related to lecture: Alberts, Ch. 10, p. 617-650; Chapter 11, p. 651-667; 

C. Required literature review: Protein transport across the parasitophorous vacuole of Plasmodium falciparum: into the great wide open.  Charpian S, Przyborski JM.

Traffic. 2008 Feb;9(2):157-65. Epub 2007 Oct 17. Review.
LINK: Click link to go to article
D. Required primary paper for discussion: HDP-a novel heme detoxification protein from the malaria parasite.
Jani D, Nagarkatti R, Beatty W, Angel R, Slebodnick C, Andersen J, Kumar S, Rathore D.  PLoS Pathog. 2008 Apr 25;4(4):e1000053.  

LINK: Click link to go to article
I chose this very recent paper to illustrate how little we understand about intracellular trafficking in plasmodium and other parasites.  

Please review the supplementary figures in this paper before the class discussion.  Also, don’t worry about the biophysical techniques; we won’t focus on them; we’ll focus on the biochemistry and the trafficking.  

Finally, I strongly recommend reading the required review which refers to a the principles of trafficking that we have discussed in class, but this time in the context of a system where the basics are still not understood.


	Lecture 5

Tuesday

Jan 20
	Discussion of Concepts and Techniques in Cell Biology

Jaisri Lingappa, M.D., Ph.D.

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	A.  Class organization: First half is a discussion techniques and concepts.  Please come with any questions you have related to primary papers, lectures, or techniques covered to date.  Second half is a discussion of two primary papers related to Lecture 4 (Plasma Membrane). 
B. Required textbook chapter related to discussion of techniques: Alberts, Ch. 8 p. 501-531.
C. Recommended literature review:  Marsh M, Helenius A. Virus entry: open sesame.  Cell. 2006 Feb 24;124(4):729-40.

LINK: Click to go to article
D.  Required primary papers for discussion: 

1) Infectious HIV-1 assembles in late endosomes in primary macrophages.  Pelchen-Matthews A, Kramer B, Marsh M.

J Cell Biol. 2003 Aug 4;162(3):443-55. 

LINK: Click to go to article
2) HIV-1 buds predominantly at the plasma membrane of primary human macrophages.  Welsch S, Keppler OT, Habermann A, Allespach I, Krijnse-Locker J, Kräusslich HG.  PLoS Pathog. 2007 Mar;3(3):e36.

LINK: Click to go to article
These two papers were chosen for discussion as a “cautionary tale” illustrating the importance of getting topology right.

E. Learning objectives:

1.  What are the functions of the plasma membrane?

2.  What are the phospholipid and protein components of the  plasma membrane?

3.  What are the key features of clathrin-mediated endocytosis, caveolar uptake and ubiquitin-mediated  endocytosis? 

4.  What machinery and mechanisms are involved in fusion   of vesicles to the plasma membrane?

5.  Where does HIV virus assembly and budding take place and how was this demonstrated definitively?



	Lect. 6

Thursday

Jan 22
	RNA: Trafficking, organelles, and pathogens.

Kevin C. Klein, Ph.D. 

Research Scientist

Dept. of Global Health
kklein@u.washington.edu
(Updated 2009)

	A.  Required textbook chapter: Alberts, Ch. 7, p. 477-497.
B.  Required literature review: P bodies, stress granules, and viral life cycles. Beckham CJ, Parker R.  Cell Host Microbe. 2008 Apr 17;3(4):206-12.  

LINK: Click to go to article
C.  Required primary paper for discussion:

Storage of cellular 5' mRNA caps in P bodies for viral cap-snatching.  Mir MA, Duran WA, Hjelle BL, Ye C, Panganiban AT.  Proc Natl Acad Sci U S A. 2008 Dec 9;105(49):19294-9. 

LINK: Click to go to article
D.  Learning Objectives:

     1. Learn about RNA regulatory mechanisms beyond basic splicing and nuclear export.

     2. Introduction to RNA transport within the cytoplasm.

     3. Learn how RNP composition can determine the fate of mRNA (and encoded proteins).

     4.  Learn how pathogens exploit novel organelles such as processing bodies.

OPTIONS FOR PRESENTATION SESSION 2 DISTRIBUTED TO STUDENTS



	Pres.

Session 1

Tuesday

Jan 27
	Jaisri Lingappa, M.D., Ph.D. 

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	Oral presentations by 5 students, with discussion.

STUDENTS TURN IN PREFERENCES FOR PRESENTATION SESSION 2

Presenters please send powerpoints to Jais and Beth by 9AM on day of presentation.



	Lect. 7

Thursday

Jan 29
	Cell Division and Pathogens

Denise Galloway, Ph.D.

FHCRC

dgallowa@fhcrc.org
(Updated 2009)


	A.  Required textbook chapter: Alberts , Chapter 17, p. 1054-1111.

B.  Recommended literature review:  Sherr CJ, Roberts JM. Living with or without cyclins and cyclin-dependent kinases. Genes Dev. 2004. Nov 15;18(22):2699-711.  LINK: 

Click to go to article
C.  Required primary paper for discussion: 

Robust production and passaging of infectious HPV in squamous epithelium of primary human keratinocytes. Wang HK, Duffy AA, Broker TR, Chow LT. Genes Dev. 2009 Jan 8. 

LINK: Click to go to article
Learning Objectives:

     1.  Learn the basic mechanisms of cell cycle control.  

 2.  Learn how the DNA virus oncoproteins deregulate the p53  

      and Rb pathways.

     3.  Learn how the DNA virus oncoproteins block apoptosis.

     4.  Learn the mechanisms underlying cellular senescence, immortality, transformation and tumorigenicity.

	Lect. 8

Tuesday

Feb 3
	Extracellular Matrix and Junctions

Lynn Schnapp, M.D.

Dept. of Medicine

lschnapp@u.washington.edu

(Updated 2009)


	A.  Class organization:  The first half of class is a lecture on ECM and Junctions; the second half of class is discussion of the assigned primary paper on ECM and Junctions (listed in D below).

B.  Required textbook chapter: Alberts, Ch. 19, p. 1131-1195. 

C. Recommended literature review: Pathogen recognition and innate immunity.  Akira S, Uematsu S, Takeuchi O.

Cell. 2006 Feb 24;124(4):783-801. Review.
LINK: Click to go to article
(This review will also be good background for an upcoming lecture on innate immunity.)

D.  Required primary paper for discussion: Regulation of lung injury and repair by Toll-like receptors and hyaluronan.
Jiang D, Liang J, Fan J, Yu S, Chen S, Luo Y, Prestwich GD, Mascarenhas MM, Garg HG, Quinn DA, Homer RJ, Goldstein DR, Bucala R, Lee PJ, Medzhitov R, Noble PW.

Nat Med. 2005 Nov;11(11):1173-9. 

LINK: Click to go to article
Commentary: TLRs play good cop, bad cop in the lung.  O'Neill LA. Nat Med. 2005 Nov;11(11):1161-2. No abstract available.

LINK: Click to go to article
E.  Learning objectives:
1.  What is the extracellular matrix (i.e. structure, functions,

components, distribution)?

2.  How do cells communicate with the extracellular environment (i.e. review cell adhesion molecules)

3.  Understand how extracellular matrix components can be used by pathogens as a route of attachment AND how extracellular matrix components can serve as an integral part of the innate immunity.



	Lect. 9

Thursday

Feb 5
	Bacterial Protein Secretion

David Sherman, Ph.D.

SBRI

dsherman@u.washington.edu

(Updated 2009)
	A.  Class organization:  The first half of class is a lecture on Bacterial Secretion; the second half of class is discussion of the assigned primary paper on Bacterial Secretion (listed in C below).

B. Required literature review:

Sec- and Tat-mediated protein secretion across the bacterial cytoplasmic membrane--distinct translocases and mechanisms.  Natale P, Brüser T, Driessen AJ. Biochim Biophys Acta. 2008 Sep;1778(9):1735-56.

LINK: Click here to go to article
C. Required primary paper for discussion: 
Champion PA, Stanley SA, Champion MM, Brown EJ, Cox JS.  C-terminal signal sequence promotes virulence factor secretion in Mycobacterium tuberculosis.  Science. 2006 313(5793):1632-6.

LINK: Click here to go to article
D. Instructions for the class from the lecturer:
Please come to class with at least one question about this paper written down.  We’ll collect these before class, and cover as many of them as we can during the paper discussion.  In addition, this paper will be a starting point for a discussion of question 4 below.

E.  Learning objectives:

1. How does general protein secretion work in prokaryotes?

2. What modifications to the general scheme are present in bacterial pathogens? 

3. In what ways does protein secretion contribute to bacterial pathogenesis?

4. How might one investigate the possible presence of a new      secretion system?

OPTIONS FOR PRESENTATION SESSION 3 DISTRIBUTED TO STUDENTS



	Lect. 10

AND

Pres.

Session 2

Tuesday
Feb 10
	Apoptosis, Pyroptosis, Necrosis, and Autophagy

Beth Thielen

MSTP/Graduate student, Pathobiology program bthielen@u.washington.edu
(Updated 2009)
	A.  Class organization: First half is a lecture on Apoptosis.  Second half is oral presentations session 2 (by 2 students) with discussion.

B.  Required textbook chapter: Alberts, Ch. 18, p. 1115-1129 (Note: the apoptosis chapter is new in the 5th ed.  It is combined with cell cycle material in the 4th ed. pp 1010-1025)

C. Recommended literature review:
Fink SL, Cookson BT.
Apoptosis, pyroptosis, and necrosis: mechanistic description of dead and dying eukaryotic cells.

Infect Immun. 2005 Apr;73(4):1907-16. Review.

LINK: Click to go to article


Kroemer G et al.  Classification of cell death: recommendations of the Nomenclature Committee on Cell Death 2009.  Cell Death Differ. 2009 Jan;16(1):3-11.

LINK: Click to go to article


D. Required primary papers for discussion on Thursday Feb. 12: Brennan MA, Cookson BT.   Salmonella induces macrophage death by caspase-1-dependent necrosis.  Mol Microbiol. 2000 Oct;38(1):31-40. 

LINK: Click to go to article
O'Sullivan MP, O'Leary S, Kelly DM, Keane J.A caspase-independent pathway mediates macrophage cell death in response to Mycobacterium tuberculosis infection.  Infect Immun. 2007 Apr;75(4):1984-93.

LINK: Click to go to article


The authors in both of these papers are interested in understanding how their bacteria of choice cause cell death.  Why do they perform so many different assays?  Be prepared to compare and contrast the results from the two systems.

E.  Learning objectives:

1. What is apoptosis and what is the difference between extrinsic and intrinsic pathways?

2. What are the main biological roles of apoptosis?

3. How is apoptosis regulated?

4. What assays are used to detect apoptosis?

5. What mechanisms are used for removal of apoptotic cells?

6.   How do pathogens interfere with the apoptotic pathway?

STUDENTS TURN IN PREFERENCES FOR PRESENTATION SESSION 3



	Lect. 11

Thursday
Feb 12
	Overview of Signaling

Jaisri Lingappa, M.D., Ph.D.

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	A.  Class organization: First half is a lecture on Signaling.  Second half of class on Thurs Feb 12 is discussion of the Apoptosis primary paper.  Note that discussion of the Signaling primary paper will occur on Thurs Feb 19.
B.  Required textbook chapters:  Alberts, ch. 15, p. 879-962.

C.  Recommended review: Pawson, T.  Specificity in signal transduction: from phosphotyrosine-SH2 domain interactions to complex cellular systems.  Cell 116:191-203 (2004).  

LINK: Click to go to article
D.  Required primary paper for discussion on Thurs Feb 19:

Platelet-derived growth factor-alpha receptor activation is required for human cytomegalovirus infection.
Soroceanu L, Akhavan A, Cobbs CS.

Nature. 2008 Sep 18;455(7211):391-5. 
LINK: Click to go to article
E.  Learning objectives:

1. Describe different categories of signaling and different 

      types of cell surface receptors.

2.  How do G protein-coupled receptors act?

3.  Describe the signal transduction pathway of receptor 

           tyrosine kinases.

      4.  What are second messengers?

      5.  Discuss examples of how signaling is used by pathogens.


	Lect. 12

Tuesday

Feb 17
	Innate Immunity and RigI

Michael Gale, Ph.D.

Dept. of Immunology

mgale@u.washington.edu

(Updated 2009)


	A.  Class organization: First half is a lecture on Innate Immunity and RigI.  For the second half of the class, please be prepared to discuss and contrast the THREE papers listed as required for discussion (only two may be discussed, but be prepared for any two of the three).

B.  Required textbook chapters: None

C.  Required primary papers (background reading):

1.  Differential roles of MDA5 and RIG-I helicases in the recognition of RNA viruses.  Kato H, Takeuchi O, Sato S, Yoneyama M, Yamamoto M, Matsui K, Uematsu S, Jung A, Kawai T, Ishii KJ, Yamaguchi O, Otsu K, Tsujimura T, Koh CS, Reis e Sousa C, Matsuura Y, Fujita T, Akira S.  Nature. 2006 May 4;441(7089):101-5. Epub 2006 Apr 9.

LINK: Click to go to article
2. Innate immunity induced by composition-dependent RIG-I recognition of hepatitis C virus RNA.
Saito T, Owen DM, Jiang F, Marcotrigiano J, Gale M Jr.

Nature. 2008 Jul 24;454(7203):523-7. Epub 2008 Jun 11.

LINK: Click to go to article
D. Required primary papers for discussion on Tues Feb. 17:

1. 5'-Triphosphate RNA is the ligand for RIG-I.  Hornung V, Ellegast J, Kim S, Brzózka K, Jung A, Kato H, Poeck H, Akira S, Conzelmann KK, Schlee M, Endres S, Hartmann G.

Science. 2006 Nov 10;314(5801):994-7. Epub 2006 Oct 12.

LINK: Click to go to article
2. Length-dependent recognition of double-stranded ribonucleic acids by retinoic acid-inducible gene-I and melanoma differentiation-associated gene 5.
Kato H, Takeuchi O, Mikamo-Satoh E, Hirai R, Kawai T, Matsushita K, Hiiragi A, Dermody TS, Fujita T, Akira S.

J Exp Med. 2008 Jul 7;205(7):1601-10.

LINK: Click to go to article
3.  Cytosolic Viral Sensor RIG-I Is a 5'-Triphosphate-Dependent Translocase on Double-Stranded RNA.  Myong S, Cui S, Cornish PV, Kirchhofer A, Gack MU, Jung JU, Hopfner KP, Ha T. Science. 2009 Jan 1. 

LINK: Click link to go to article

	Lect. 13
AND

Signaling Primary Paper
Thursday
Feb 19
	Intrinsic Antiviral Immunity

Beth Thielen

MSTP/Graduate student, Pathobiology program bthielen@u.washington.edu
(Updated 2009)
	A.  Class organization: First half is a lecture on Intrinsic Immunity.  Second half is signaling primary paper.
B.  Required textbook reading: Alberts, Ch. 6, p. 316-326 
The textbook pages I assigned are not about intrinsic immunity per se but will give you some background on mobile genetic elements.  As we will discuss in class, these turn out to be a target of some of the same defense mechanisms that are employed against exogenous retroviruses.

C. Required literature review:
Bieniasz PD. Intrinsic immunity: a front-line defense against viral attack.  Nature Immunology 5:1109-1115, 2004. Review.

LINK: Click to go to article



This review is a little older and does not include some important recent discoveries from the field (including the subject of the primary paper).  However, it will give you a good conceptual overview.

D. Recommended literature review:

Wolf D, Goff SP.  Host restriction factors blocking retroviral replication.  Annu Rev Genet. 2008;42:143-63.

LINK: Click to go to article



This review is more recent and will go into more details about some of the mechanisms we will discuss in class.

E. Required primary paper for discussion on Thurs. Feb. 24: 
Neil SJ, Zang T, Bieniasz PD.  Tetherin inhibits retrovirus release and is antagonized by HIV-1 Vpu.  Nature. 2008 Jan 24;451(7177):425-30. 

LINK: Click to go to article
Commentary:

Göttlinger HG. HIV/AIDS: virus kept on a leash.  Nature. 451:406-8, 2008.    

LINK: Click to go to article


F.  Learning objectives:
1. Understand how intrinsic immune mechanisms/restriction factors differ from innate and adaptive immunity

2. Understand how restriction factors were discovered and the importance of restriction factors in the outcome of natural infections

3. Understand the mechanisms by which several well-studied restriction factors (e.g. APOBEC3 and TRIM proteins) exert their effects

	Pres.

Session 3

AND

Apoptosis Primary Paper

Tuesday

Feb. 24
	Jaisri Lingappa, M.D., Ph.D. 

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	Oral presentations by 5 students, with discussion.

Presenters please send powerpoints to Jais and Beth by 9AM on day of presentation.



	Lect. 14
Thursday
Feb. 26
	Cytoskeleton

Kevin C. Klein, Ph.D. 

Research Scientist

Dept. of Global Health
kklein@u.washington.edu
(Updated 2009)

	A.  Class organization:  First half of class is a lecture on cross presentation; second half is a discussion of the primary papers listed below.

B.  Required background reading:

Actin-based motility of intracellular pathogens. Gouin E, Welch MD, Cossart P. Current Opinion in Microbiology 8: 35  45 (2005)

LINK: Click to go to article
C.  Recommended paper to help with discussion: A novel bacterial virulence gene in Listeria monocytogenes required

for host cell microfilament interaction with homology to the

proline-rich region of vinculin.  Domann E, Wehland J, Rohde M, Pistor S, Hartl M, Goebel W, Leimeister-Wächter M, Wuenscher M, Chakraborty T.  EMBO J. 1992 May;11(5):1981-90

LINK: Click to go to article
D.  Required primary paper for discussion: Fascin-mediated propulsion of Listeria monocytogenes independent of frequent nucleation by the Arp2/3 complex. Brieher WM, Coughlin M, Mitchison TJ. J Cell Biol. 2004 Apr 26;165(2):233-42.

LINK: Click to go to article


	Lect. 15
Tuesday
March 3
	Cell Biology of Antigen Presentation

Jaisri Lingappa, M.D., Ph.D.

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	A.  Class organization:  First half of class is a lecture on cross presentation; second half is a discussion of the primary paper on cross presentation listed below.

B. Required textbook chapter: Janeway (Immunobiology), Ch. 5, p. 169-191; Ch. 8, p. 319-335.

C.  Required literature review: The cell biology of cross-presentation and the role of dendritic cell subsets.
Lin ML, Zhan Y, Villadangos JA, Lew AM.

Immunol Cell Biol. 2008 May-Jun;86(4):353-62. Review.

LINK: Click to go to article
D.  Required primary paper for discussion:

Delamarre L, Holcombe H, Mellman I.  Presentation of exogenous antigens on major histocompatibility complex (MHC) class I and MHC class II molecules is differentially regulated during dendritic cell maturation.  J Exp Med. 2003 Jul 7;198(1):111-22.  

LINK: Click to go to article
D.  Learning Objectives:

1.  Learn types of dendritic cells and their functions.

2.  How are responses to dendritic cells modulated?

3.  What cell biologic events occur during dendritic cell  

     maturation?

4.  How do pathogens interfere with antigen presentation?


	Lect. 16

Thrusday
March 5
	Host Response to Parasites 

Patrick Duffy, M.D.

SBRI

pduffy@sbri.org
(Updated 2009)
	A.  Class organization:  First half of class is a lecture on cross presentation; second half is a discussion of the primary papers listed below.

B.  Required reading: Abbas Chapter 15:  Immunity to Microbes  (This text is on reserve in the Health Sciences Library)

C.  Recommended review articles: 

1.   Stevenson MM, Riley EM.Innate immunity to malaria.  Nat Rev Immunol. 2004 Mar;4(3):169-80. Review.

LINK: Click to go to article
2.  Greenwood BM, Fidock DA, Kyle DE, Kappe SH, Alonso PL, Collins FH, Duffy PE. 2008. Malaria: progress, perils, and prospects for eradication. J Clin Invest. 118(4):1266-76. Review

LINK: Click to go to article
D.  Required primary papers for discussion:

1.    Ocana-Morgner, C. et al. Malaria blood stage suppression of liver stage immunity by dendritic cells.  J Exp Med;197(2):143 (2003).

LINK: Click to go to article


2.   Muehlenbachs A, Mutabingwa TK, Edmonds S, Fried M, Duffy PE. 2006. Hypertension and maternal-fetal conflict during placental malaria. PLoS Med. 3(11):e446.

LINK: Click to go to article
E.  Learning Objectives: 

1. Describe the major mechanisms by which protozoan pathogens evade immunity, including antigenic variation, parasite localization, and modulation of immune cells.

2. Explain how P. falciparum uses the variant antigen PfEMP1 to evade exposure to host immunity.

3. Explain how malaria parasites modulate dendritic cell function in order to suppress stage-specific protective immune responses by the host.

4. Give examples of parasite molecules or processes that inhibit or subvert host antibody- or complement-mediated protective immunity.



	Pres.

Session 4

Tuesday

March 10
	Jaisri Lingappa, M.D., Ph.D. 

Dept. of Global Health

jais@u.washington.edu
(Updated 2009)


	Oral presentations by 5 students, with discussion.

Presenters please send powerpoints to Jais and Beth by 9AM on day of presentation.



	Lect. 17

Thursday

March 12

(last class)
	Host Response to Viruses 

Don Sodora, Ph.D

SBRI

nancy.haigwood@sbri.org
(Updated 2009)
	A.  Required textbook chapters: Flint SJ et al. Principles of Virology: Chapters 14 (review), 15

(This text is on reserve in the Health Sciences Library)

B.  Recommended literature review: Silvestri G, Paiardini M, Pandrea I, Lederman MM, Sodora DL.  Understanding the benign nature of SIV infection in natural hosts. J Clin Invest  2007; 117(11):3148-54. 

LINK: Click to go to article
C.  Required primary papers for discussion: Virally induced CD4+ T cell depletion is not sufficient to induce AIDS in a natural host. Milush JM, Reeves JD, Gordon SN, Zhou D, Muthukumar A, Kosub DA, Chacko E, Giavedoni LD, Ibegbu CC, Cole KS, Miamidian JL, Paiardini M, Barry AP, Staprans SI, Silvestri G, Sodora DL. J Immunol  2007; 179(5):3047-56.

LINK: Click to go to article
D.  Learning Objectives: 

1. What are the major mechanisms used by viruses to evade innate and adaptive immunity?

2. What is the association between types of viral infection (acute and chronic infection) and modulation of immune responses?

3. How does HIV trick the various arms of the immune system?

4. What are the major methods used to measure adaptive immunity?
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