BIOL 584 bSyllabus
- Spring 2006-

This course will focuson mechanisms of microbial pahogenesis and the hog respons, andthe
scientific approaches tha are used to investigate these processes. How do microbes adhae to hog cells?
How do environmental cues direct therespong of microbial pahogens? How do microbial pahogens
modulate hog cells to expedite virulence? How do hog cells respondto microbia pahogens? How does
thehog immunesystem react to microbial pahogens? Wha does genomicstells usabouthow microbia
pahogesevolve? How do emerging pahogenstake advantage of new ecological niches? How can
microbia pahogensbethwarted? Althoughthere are numerousmicrobial pahogens the answversto
these questionsindicate tha many pahogensuse similar approaches to solve common problems.

Student Learning Outcomes. At the end of this course students will be able to:

¥ compae and contrast different microbial diseases, induding the propeties of different types of
pahoges and the mechanisms of pahogeesis.

¥ summarize therole of thehod in infectiousdisease, induding naural bariersto infection,innae
and acquired immuneresponss to infection, and inflammation.

¥ compae and contrast experimental approaches for identifying virulence genes and the
advantages/disadvantages of each approach for specific pahogens

¥ compae and contrast therapeutic treatments for microbia infections and distinguish when a
vaccine antibiotic, or other therapy is likely bethe mod appropriate respons.

¥ gpecify therole of ecology and evolutionin the spread of infectiousdiseases, compaing therole of
tranamission, popuktion size and susceptibility, and virulence in endamic disease, epidemic disease,
emerging diseases, and bioterrorism.

Time and Place:
Tuesday / Thursday from 2:00- 3:15PM

Instructors:

Stanley Maloy
Office=LS317A
Email = smaloy@sciences.sdsu.edu [please write 584 in the subject line of messages)

Anca Segdl
Office=LS 331
Emall = asegd| @sundroke sdsu.edu [please write 584 in the subject line of messages|

Office hours:
Tuesdays from 3:15-4:00 PM or by appointment; Extra office hous TBA prior to exams
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Prerequisites:

This course will assume tha you have a basic knowledgeof Molecular Biology and Microbiology or
permission of theingructor.

Differences between Bacteria and Eukarya

Features tha distinguish Bacteria and Eukarya from viruses

Central dogma (DNA replication, transcription, trandation)

Basic mechanisms of gendic regulation (repression, activation, regulation of the lac opeon)
Basic molecular biology tools (restriction mapping, Southern blots, DNA sequendng, PCR)
Basic biochemistry concepts (enzymes, protein structure, Western blots)

Basic eukayotic cell biology (actin, phagocytoss, membranes)

K K K K K K K

Textbook:

Mog of thereadingsfor this course will befrom onlinetextbooks Readingsfrom published manuscripts
and onlineresources will also beassigned to supplement thelecture. Thereadingswill hdp you
undestand and be able to apply conaepts presented in class but, except when specifically noted, you will
not betested on details of assigned readingsthat are not discussed in class. The short book (How
Pathogenic Viruses WorkOby L auren Sompayrac will berequired for the secondhdf of the course.

Website:

Notices and supplemental materials will be poded on the BlackBoard webste
<https//blackboad.sdsu.eduivebaopslogin>. Check this site regularly for upddes.Sega

Exams.

There will be 2 midterm exams worth 100 points each and a cumulative find exam worth 100 points.
Thelowest score on any of these three exams may be droppel. No make-up exams will begiven - if
you miss an exam, tha exam will be dropped.

If you bdieve a question onyour exam was incorrectly graded, you mug contact theingructor
within two weeks of the day the exam was returned Bno grade changes will be made after this two
week window.

Use of books notes, or calculators will notbeallowed during exams. The exams will concentrate on
thematerial covered in lectures, assigned readings and assigned papers. The exams will be short
answer format, given during theregularly scheduled class times. Answers for the midterm exams
will be poged onthe course webste after the exams are graded.

TheFind Exam will indudematerial fromtheentire course. The objectives, format, and thelevel of
difficulty will besimilar to (butNOT identical to) tha of thetwo midterm exams. Find exams will
notbereturned, but you may make an appointment to peruse your exam if desired.

Pathogen projects:

Each student will beassignad two pahogensover the course of the semester Ba bacteria pahogen
andavird, fungd, or parasitic pahogen. Studentswill be expected to research thar assigned
pahogen outside of class usng textbooks web resources, and current literature. Youwill be
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expected to prepare written responss to specific questionsaboutyour pahogen. You may also be
asked to describe certain aspects of your pahogen in class. Each assgnment will beworth 25 points.

Assigned papers.

Several published manuscripts will beassigned reading over the course of the semester. The
manuscripts have been chosen to demongrate real-world scientific problems tha relate to thetopics
discussed in class. The manuscripts will be poded as pdf files at least oneweek before they are
discussed in class. Each student is expected to read the manuscript and to be prepared to answer
guestionsand paticipae in agroupdiscussion. Several questionswill be posed relating to each
assignad pgper, and similar questionsmay beused on the exams.

One-minutewrites:

"One-minute writes' are short written responges to questionsoccasiondly posed during class. Each
oneminute write tha youturn in will receive 1 point, whether or nat theanswer is correct. The
important pointisthat you think aboutthe question and try to answer it. However, to receive credit
the 1 minute write respone mug beturned in before leaving class on theday thequestion is asked.
Theanswversto oneminute write questionswill be discussed in class, butthe ansvers will notbe
returned. These points will be used as extra credit.

Course grades.

Course grades will bebased uponatota of 250 paints for exams and pathogen projects plus
assigned scores for any supplemental assignments. Y our course gradewill be based upona
percentage of total points obtained usng thefollowing scale:

A > 90%
B = 80-90%
C=7080%
D =60-70%
F<60%

Plusand minusgrades will be assigned within theindicated ranges. The pecent cutoff for agrade
may belowered based uponthe course curve, butwill notberaised.

Class etiquette:

Céll phones mug beturned off duringclass. If youmud beavailable viacell phonefor patentia
emergendes, set your phoneto vibrate mode Please be congderate of your neghbors and avoid
distractionssuch as carrying on convesationsor entering and exiting during lectures.

Studying:

How should you study for this course? Go over your notes after each lecture while the material is
still fresh onyour mind. Although some memorization is invaiably necessary when learning a new
"languay€’, thegod of learning isto undestand the information, notto simply memorize a bund of
disconnected "facts'. A major purpo< of studyingisto discover wha you don'tundestand so that
you can do something aboutit. Don'tjud passively read the nates, think aboutthem and ask yourself
guestionsaboutthem. Do you undestand what was said? Does it make sense and why? Compare
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and contrast the new information with thingstha you have already learned. Some people find study
groupsvery hdpful for thelearning process.

Keep up regularly. You can't cram all of theinformationinto your brain the night before an exam,
and we may notbeavailable to answver your questionsat thelast minute. As arule of thunb you
should spend aminimum of 2 hours studying outside of class each week for every credit hour.

Taking notes:

We could pod our lecture notes onlineor you could phoocopy afriend’'snotes, but people remember
better if they listen attentively and actively write down wha they hear. Therefore, attending class
regularly and keeping goodnotesis essentia for successin this course. Good notetakingis an
acquired skill. Don'ttry to write full sentences -- you will be so bugy writing tha you may missthe
next point and your notes will be harder to study. Ingead of writing down every word during lecture,
write down key phrases and use short abbreviations.

Special accomodations:
To request disability accommodaions please make an appointment to speak with theingructor
early in thesemester.

L etters of recommendation:
Please see the onlinelink before requesting letters of recommendaion.
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Date Topics
1 | Th |1/19 | Overview, Impact of infectious diseases, Emerging infectious diseases, Koch’s
postulates
2 | Tu |1/24 | Host response: Innate immunity, PAMPs
3 | Th |1/26 | Host response: Acquired immunity (T-cells)
4 | Tu |1/31 | Host response: Acquired immunity (B-cells)
S | Th| 2/2 | Bacterial strategies for evading host defenses; endotoxin, super-antigens
6 | Tu| 2/7 | Extracellular pathogens — exotoxins, A-B toxins
7 | Th | 2/9 |- Staphylococcus, Streptococcus
8 | Tu |2/14 | Facultative intracellular pathogens — Mycobacterium
9 | Th (2/16 — Salmonella, Shigella; TTSS
10 | Tu |2/21 | Obligate intracellular pathogens — Chlamydia, Rickettsia
11 | Th |2/23 | Accidental pathogens — Pseudomonas
12 | Tu |2/28 | Transmission and epidemiology diseases — Cholera
13 | Th | 3/2 |Exam1l
14 | Tu | 3/7 | Sexually transmitted diseases — Gonorrhea, Syphilis
15 | Th | 3/9 | Zoonoses — Borrelia burgdorferi
Spring break
16 | Tu |3/21 | Chronic pathogens — Helicobacter pylori
17 | Th |3/23 | Antibiotics and antibiotic resistance
18 | Tu | 3/28 | Assays for virulence, Molecular Koch’s postulates, Identification of virulence genes
19 | Th |3/30 | Viruses vs microbial pathogens: Biology of viruses
20 | Tu | 4/4 | Viruses transmitted via air: Influenza, Rhinovirus, SARS
21 | Th | 4/6 | Viral diseases of childhood: Measles, Mumps
22 | Tu |4/11 | Viruses transmitted via food or water: Rotavirus, Polio, Hepatitis A
23 | Th |4/13 | Viruses transmitted via sex, needles, or blood: Hepatitis B, Hepatitis C, and HIV
24 | Tu |4/18 | Latent viruses: HSV
25 | Th |4/20 | Oncogenic viruses: Human Papilloma virus
26 | Tu |4/25 | Parasitic infections
27 | Th |4/27 | Fungal pathogens
28 | Tu| 5/2 | Exam2
29 | Th | 5/4 | Antiviral and anti-parasitic drugs
30 | Tu | 5/9 | Vaccines
Th |5/18 | Final Exam 1:00-2:30 PM

Revised 12/27/05
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http://textbookofbacteriology.net/NHPR.html

http://textbookofbacteriology.net/constitutivedefense.html

http://textbookofbacteriology.net/immune.html

http://textbookofbacteriology.net/colonization.html
http://textbookofbacteriology.net/pathogenesis.html
http://textbookofbacteriology.net/antiphago.html
http://textbookofbacteriology.net/antiimmuno.html

http://textbookofbacteriology.net/endotoxin.html

http://textbookofbacteriology.net/proteintoxins.html

http://textbookofbacteriology.net/diphtheria.html
http://textbookofbacteriology.net/pertussis.html
http://textbookofbacteriology.net/clostridia.html
http://textbookofbacteriology.net/ Anthrax.html

http://textbookofbacteriology.net/staph.html

http://textbookofbacteriology.net/streptococcus.html

Streptococcus pneumoniae and Pneumococcal Pneumonia
http://textbookofbacteriology.net/S.pneumoniae.html

Facultative intracellular pathogens: Mycobacteria
http://textbookofbacteriology.net/tuberculosis.html

Facultative intracellular pathogens: Salmonella and Shigella

http://textbookofbacteriology.net/salmonella.html
http://textbookofbacteriology.net/Shigella.html

Lecture  Topic/Readings

1. Virulence mechanisms

2. Innate immunity

3. Acquired immunity

4. Evasion of immune response

5. Endotoxin

6. Exotoxins
Examples

7. Staphylococcus
Streptococcus

8.

9.

10.

Obligate intracellular parasites: Chlamydia and Rickettsia
http://www.bact.wisc.edu/bact330/chlamydia.html
http://textbookofbacteriology.net/Rickettsia.html
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1. Accidental pathogens: Pseudomonas
http://textbookofbacteriology.net/pseudomonas.html

12. Transmission and epidemiology
http://textbookofbacteriology.net/cholera.html

13. Sexually transmitted diseases: Gonorrhoeae and Syphillis
http://textbookofbacteriology.net/neisseria.html
http://www.bact.wisc.edu/bact330/syphilis.html

14. Zoonoses: Borrelia
http://textbookofbacteriology.net/Lyme.html

16. Chronic pathogens: H. pylori
http://www.bact.wisc.edu/bact330/helicol.html
http://www.bact.wisc.edu/bact330/helico2.html
Blaser, M. 2005. An endangered species in the stomach. Sci. Am. 292(2)

17. Antibiotics and antibiotic resistance
http://textbookofbacteriology.net/antimicrobial.html
http://textbookofbacteriology.net/resantimicrobial.html

18. Identification of virulence mechanisms
Supplement posted on Bb

19. Sompoyrak pp. 3-6

20. Sompoyrak pp. 19-28

21. Sompoyrak pp. 28-34

22. Sompoyrak pp. 35-50

23. Sompoyrak pp. 51-58; 66-72

24. Sompoyrak pp. 72-77

25. Sompoyrak pp. 77-84

26. Parasitic infections

27. Fungal infections

http://www.ncbi.nlm.nih.eov/books/bv.fcgi?rid=mmed.chapter.3886

http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=mmed.chapter.3966
29. Sompoyrak pp. 95-103

30. Sompoyrak pp. 103-108



