BOSTON UNIVERSITY DEPARTMENT OF BIOLOGY

BI114 Human Infectious Disease:  AIDS to Tuberculosis

Professor Elizabeth A. Godrick

Semester I   2012-2013
godrick@bu.edu
617/353-2472

Office: SCI 301

Office Hours: M: 8:30-10 am; TH 2-3:30 pm
_________________________________________________________________________________________________________

        The lectures will examine the biology of bacteria, viruses, protists and fungi relative to their pathology in the human. Microorganisms surveyed will include those which have historically affected humans including current pathogens.  Diseases will be examined in light of their evolution, the human response (biologically and culturally) to the disease, prevention, and cures.  Principles of immunology will be studied.  The biological basis for antibiotic use/limitations as well as the role of microbes in war will be discussed.  Current illnesses such as AIDS, Herpes, Cancer, Mononucleosis, tuberculosis, etc. will be emphasized.  The laboratory will investigate the biology of nonpathogens. 

     Week Of                                                  Subject 

	September 4
	I.  Bacterial Structure and Function                    (Chapter 4)

The Archeobacteria

Prokaryotes Versus Eukaryotes

Bacterial Morphology

    Metabolism
 

                   (Chapter 7)

              Reproduction

              Growth

Concept of Genetic Unity:      (pp.280-288)

Transposons, Transformation


 Lysogeny, Transduction,


Conjugation


	“The Cellular Leap”

“The Promiscuous Bacteria”

	September 10
	II.  Infection
                                                   (Chapter 13)
Evolution of the Host-Parasite Relationship

Categories of Disease

Properties of Bacteria that Contribute to Virulence

Event of Infection

Portals of Entry and Exit

Spread of Infection

Reservoir of Infection

Types of Infection

Pattern of Infection

Koch's Postulates

              Epidemiology


              Types

                            Methods
	“Bacteria Gone Astray”

“Will the Flu Epidemic Hit this Year?”

	September  17
	III.  Physical and Chemical Control of Microbes  (Chapter 11)

Disinfectants

 Soaps

Halogen Compounds          Acids

Heavy Metals

 Oxidizing Agents

Alcohols and Aldehydes
 Misc. Ethylene

Phenols and Derivatives
 Oxide; Lime

IV. Antibiotics, antifungals, antivirals
       (Chapter 12)
Abuse; Resistance   

       Limitations - the future?



	“Is Cleanliness Next to Godliness?”

“Just Put Her on Penicillin.”


    Week Of                                                  Subject 
	September 24
	V.   Immunology

                     (Chapter 14)


A.  Nonspecific Host Response

         1.  First Line of Defense


  a. Anatomic


  b. Chemical (Body Fluids,  

                       interferon, properdin)


  c. Physiological

         2.  Second Line of Defense

a. Inflammatory Response

b. Lymphatic Involvement

                       3.  Factors that Lower Host RX

                              a. Malnutrition         e. Injury

                              b. Antibiotics           f. Age

                c. Corticosteroids    g. Pregnancy

                              d. Cancer                 h. Stress


	“Rubor et tumor, cum calore, et dolere.”

“Why Do I Get the Flu During Exam Week?”

	October 1
	              B.  Cell mediated Immunity                    (Chapter 15)

                      1.  Characteristics of CMI

        2.  Lymphocytes

     

 B cells and T cells

        3.  MHC (HLA) Types

        4.  Graft vs. Host RX


	“Can You Spare a Kidney?”

	
	October Oct 2                       Exam 1
	

	October 8
	             C.  The Humoral RX-Antibodies             (Chapter 15)

      1.  Antigens

              a. Isoantigens
c. Adjuvants          

              b. Haptens            d. Cross RX

      2.  Antibody Response

                            a. Dynamics of Rx

                            b. Kinds of Immunity (active, passive,  

                                   natural, artificial)

      3.  Structure of Antibodies (light chains, heavy  

              chains, Fc, Fab2)

      4.  Classes of Abs

              a. IgG, IgM, IgA, IgE, IgD

      5.  Genetics of Abs

      6.  Ab Synthesis

              a. Clonal Selection

              b. Anamnestic RX


      7.  Concepts of Immunization       (Chapter 16)
                            a. Historical Background

                            b. Active Form

                            c. Passive Form


	“I’ll Never Get Chicken Pox Again!”

“Should I Get That Tetanus Shot?”


          Week Of                                                  Subject
	October 8

	             F.  Abnormalities of Immune RX            (Chapter 16)

                    1.  Allergy

             a. Immediate Type Hypersensitivity

             b. Anaphylaxis

             c. Delayed Type Hypersensitivity

             d. Atopic Allergy

             e. Serum Sickness

             f. Cytotoxic Immediate - Type Allergic RX

     2.  Desensitization

     3.  Drug Idiosyncracies

     4.  Lab Tests to Select Allergies

     5.  Immunologic Deficiency

     6.  Immunosupression

     7.  Autoimmunity

Film: Internal Defenses

	“Don’t Stand Under the Apple Tree.”


	October 15
	VI.   The Pathogenic Bacteria                         

      A.  The Gram Positive Cocci                 (Chapter 18)

      Staphylococci

      Streptococci
       B.  The Gram Negative Cocci:               (Chapter 18) 
       Neisseriae gonorrheae

 
      Neisseriae meningitides

C. Gram-Positive Spore-forming           (Chapter 19)

        and the Gram-Positive Asperogenous Rods

       Bacillus anthracis

       Clostridium tetani
       C. botulinun
       C. perfringens



            D.  Corynebacterium diptheriae

	“Killer Bug Ate My Face!”

“Botulus: A Little Sausage -Latin.”


	October  22
	                    E.  The Actinomycetes                  (Chapter 19) 

        Actinomyces

      Nocardia

      Mycobacterium tuberculosis

                    Mycobacterium leprae


 

 

            F.  The Gram Negative Aerobes
(Chapter 20)

      Pseudomonas


      Bordetella pertussis

      Francisela tularensis

      Legionella pneumophilia

G. The Gram Negative Facultatively (Chapter 20)

       Anaerobic Bacilli:

                     Enteric Bacilli



           Salmonella


                         Shigella



          Escherichia coli
	“Do I Need a Chest X-Ray?”

“Are All Hotels Alike?”

“Why Did I Eat Shrimp At The Party?”




         Week Of                                                  Subject
	October 29  


	(time permitting)

          Klebsiella

 Providence

         Enterobacter
 Proteus

                       Serratia marcescens  Arizona

         Edwardsiell  
Citrobacter
             H.  Vibrio Cholerae                  (Chapter 21) 
             I.  Uncertain Affiliation:
      (Chapter 20)

      Hemophilus influenzae, H. vaginalis,     

      H. aegytius, H. ducreyi

             J.  Yersinia pestis


            K.  Spirochaetes and Spirals

      (Chapter 21)


      Treponema pallidum

      Treponema pertenue
      Borrellia recurrentis

     Treponema vincenti and Leptotrichia
      Helicobacter_______________


	“Ashes to Ashes, We All Fall Down.”

“One Night With Venus = A Lifetime With Mercury!”

	
	November 6 Exam 2


	  

	November 5
                   
	L.   The Rickettsias, Mycoplasma (time permitting)

           Chlamydia                                                 (Chapter 21)

VII. Prions                                           (pp. 778-780)

           Creutzfelt-Jakob disease

           Bovine Spongiform Encephalopathy

VIII. The Viruses                

      (Chapter 24)

           Classification

 

           Biochemistry

           Comparison of :


Hepatitis A (picornavirus – Naked, plus strand RNA)            

              Hepatitis B (Naked, small, double strand DNA)           

              Hepatitis C (retrovirus, Enveloped-strand, RNA) 

           DNA viruses                                              (Chapter 24)

              Smallpox (variola)

             Molluscum contagiosum


	

	 November 12 
	Herpes

Serotype I

Serotype 2

Epstein Barr      

Cytomegalovirus

              Chickenpox (varicella)


Small pox

          RNA Viruses  
                                   (Chapter 25)


	“Is Aspirin Going To Help?”


          Week Of                                                  Subject
	8:00AM   
November 15
	AIDS- Attendance Required 

     Invited speakers in Viral Research and Public Health, etc.


	

	November 26

	General Classifications of RNA Viruses:            (Chapter 25)

Naked/enveloped; single/double strand;  negative/positive strand

              Ebola

              Rubeola

Rubella

Mumps (paramyxoviruses)

              Influenza (orthomyxovirus)Poliomyelitis

                    Yellow fever

      West Nile 

      Dengue fever

      Foot and Mouth disease

      Colorado Tick Fever

      Rhino viruses

      Eastern Equine Encephalitis

      Western Equine Encephalitis

      Venezuelan Equine Encephalitis

      St. Louis Encephalitis

      Post Infection-Demyelinating 


                            Encephalitis


                    Poliomyelitis 


      Rabies (rhabdovirus)


	“Should I Get a Flu Shot?”

“A Man, A Plan, A Canal, Panama.”




	December 3 
	IX.   One-Cell Eukaryotic Parasites                    (Chapter 23)

           Sporozoa:

Plasmodium vivax


                                                  malaria

                                                  falciparum


Pneumocystis carinii



Toxoplasma gondii

           Zoomastigophora: 
Trichomonas vaginalis

                                           Giardia lamblia

                            Trypanosoma gambiense
           Rizopodea:
Entamoeba histolytica
           Ciliata:

Balantidium coli
	“Owa na ntolo, an African Curse.” 



	
	X.   Fungi   


                     (Chapter 22)

            Superficial Mycosis

            Systemic Mycosis

  Aspergillosis

  Blastomycosis

  Candidiasis

  Coccididodomycosis

  Histoplasmosis

  Mucormycosis

  Sporotrichosis


  Cryptococcus
	“Why Does Athlete’s Foot Recur?” 



	December 10
	XI.   Oncogenes (time permitting)


	

	December 
See Registrar’s Schedule
	Final Exam
	


PURCHASES:
Godrick, 2012 Class Notes and Laboratory Notebook  

Benson.  2012.  Microbiology Application.  12th Ed  Short version.Wm. C. Brown.
   


ISBN-13: 978-1-12-115547-3; ISBN-10:1-12-115547-2

Talaro & Chess. 2012.    Foundations in Microbiology 8nd ed. McGraw Hill

 
               ISBN-13: 978-1-12-116234-1; ISBN-10-1-12-116234-7




www.textbookofbacteriology.net

              Latex gloves (See instructor for source) 

              Goggles or safety glasses (available at the bookstore)

Optional Reading:





Brooks, Geraldine 2001. Year of Wonders (1666) 




 


Camus, The Plague 



Defor, Daniel 1760. A Journal of the Plague Year



Diamond, Jared 1997. Guns, Germs, and Steel



Dubos, Rene 1959.  The Mirage of Health



Foege, W 2011. House on Fire.The fight to eradicate smallpox
 

Godfried, Robert S 1983. The Black Death: Natural and Human Disaster in Medieval Europe.

Hall, S. 1997 A Commotion in the Blood

Hager, Thomas 2007.  The Demon Under the Microscope 
Levy, Stuart B. 2009.  Antibiotic Resistance and BioSecurity

Margulis, L. and D. Sagan 1998.  What is Sex?

Preston, R. July 12, 1999. The Demon in the Freezer. LXXV:44-61. 

Radetsky, Peter   1992.  The Invisible Invaders: The Story of the Emerging Age of Viruses
Ryan, Frank, MD. 1993.  The Forgotten Plague, How the Battle Against Tuberculosis Was Won– and 

       Lost

Shilts, R 1987. And The Band Played On
Zinsser, Hans. Rats, Lice and History
http://www.medscape.com/ - weekly updated articles on current diseases




 Grading:
Exam I

=
22%

Exam II

=
22%

Final Exam
=
26%

Lab

=
30%

+5  points if you demonstrate you've helped educate a fellow student

Read the Class Notes and text before coming to lecture so you can understand the lecture. Review and learn material immediately after lecture. Studying the night before the exam is then easier. Tests are based on recall and application of knowledge to new situations you may not have encountered.

The course follows the university timetable for withdrawing from the course.

An incomplete grade (I) is given only to a student who has bona fide reason to have missed the last exam. The makeup will be administered as soon as possible. In order to receive an I grade, you and the faculty member must execute a written agreement regarding a date for completion of the last exam. Incomplete grades are not given for any incomplete laboratory work, students doing poorly etc. Note that all I grades become F grades automatically after one semester.

CAS Academic Conduct Code: The CAS Academic Conduct Code is strictly followed. Academic misconduct involves not only direct cheating on tests, but some more subtle acts as well. All work handed in for credit must be your own, with the exception that you may refer to other sources if you cite the references. It is not permissible to use another student’s work. You may discuss items with other students but your written work must be your own.  If you have any questions you should consult Professor Godrick or Laboratory Instructor before the deadline. We are required to report cases of suspected academic misconduct to the Dean’s Office. Penalties for violations of the Academic conduct code may include suspension or expulsion from the University.

The course does not provide opportunities for extra credit or make-up work for the purpose of changing a grade. The only grade change is if there is an error in the computation of a score or in the assignment of a grade. Given the large size of the class and our commitment to treating all students fairly, it is simply not possible to make exceptions or adjustments for individual students. If you find the course material challenging, the time to seek help is during the semester, where there are ample opportunities to receive assistance.  Before each exam we can help you succeed by clarifying lecture material or developing learning strategies.  After you have taken an exam we can review your performance but can do nothing to change your grade (except in the case of a clerical error in grading).  Take advantage of faculty office hours, tutoring, group review sessions, and laboratory instructor office hours to achieve an excellent grade. Remember also that you are required to attend all lectures and labs; attendance is the most significant factor in developing a thorough understanding of lecture material and thus how well you score on exams. You can improve your performance by being fully involved in learning the subject matter of the course and requesting help when needed. This is your responsibility. 

Laboratory

Laboratory sections are mandatory. Attendance is taken. Laboratory work, written and active constitutes the grade. 

Most laboratory work will occur over two sessions—one to perform the experiment, the second to obtain the results. You will be given several laboratory sessions in which to perform identification of and report on an unknown microbe.
*YOU MUST HAVE A PASSING LECTURE AND LAB GRADE TO PASS THE COURSE*




Welcome
Professor Godrick                  godrick@bu.edu

Of Hours: Before/after lecture 

Purchases: Class Notes/Laboratory Manual         
SCI 301

                         Cash only   



    Benson Short Version



Bookstore



    Talaro 2009





Bookstore
Latex Gloves


See Instructor

Course Syllabi inside Course Notes

Labs begin next week
