
Cedar Crest College

Biology 327 – Microbial Pathogenesis and Human Immunology

Course Syllabus – Part III: Laboratory Schedule and Assignments

Spring 2012
Course Materials:

· Bound laboratory notebook (required).  If you have room, you may use your Bio 227 notebook.
· No specific lab manual, although your Bio 227 lab manual would be useful.  You will receive handouts most weeks, so a 3-ring binder (1.5 – 2 inch) is recommended to hold these together.
Schedule:

Jan 19

Lab 1:  Erythrocyte fragility

Jan 26

Lab 2:  Epidemic!  Clinical microbiology in the 21st century.

Trip to a clinical microbiology laboratory.
Feb 2

Lab 3:  Blood typing & WBC slide preparation

Feb 9 

Lab 4:  Passive Agglutination

QUIZ 1 (on labs 1-3) 
Feb 16 
Lab 5:  Double-gel diffusion exercises with antibody interactions 

Feb 23

Lab 6:  ELISA methods & WBC count
Mar 1

Lab 7:  Antibiotic resistance 

QUIZ 2 (on labs 4-6)
Mar 8



SPRING BREAK – NO LAB 
Mar 15

Lab 8:  Case study – Respiratory tract 
Mar 22

Lab 9:  Case study – Respiratory tract, part II 
Mar 29

Lab 10:  Case study – Skin/surface
QUIZ 3 (on labs 7-9)

Apr 5

Lab 11:  Case study – Gastrointestinal tract
Apr 12

Lab 12: Case study – Cardiovascular & lymphatic system 

Apr 19

Lab 13: Case study – Genitourinary/urogenital system

Apr 26

Lab 14: Case study – Central nervous system & systemic

QUIZ 4 (on labs 10-14)

Laboratory schedule subject to change if needed.

SAFETY REGULATIONS

Laboratory dress:

1. A laboratory coat is mandatory whenever working with live organisms or hazardous chemicals.  For us, this will be every lab. Work in the lab will not be allowed without a lab coat.

2. Covered toed-shoes are required for lab activity.  Flip-flops will not be allowed in the lab.  Entry into the lab will not be allowed without appropriate footwear.  Plan appropriately.

3. It is also highly recommended that you not wear shorts in the lab.  If a test tube of media and bacteria drops you want to protect your feet and below your lab coat.

4. Glasses are safer in lab than contacts.  We will not generally require safety goggles, however they are available should you prefer to wear them at any point.

Biosafety Level Information and Practices:
Taken from the CDC site: http://www.cdc.gov/od/ohs/biosfty/bmbl4/bmbl4s2.htm

· “Biosafety Level 1 practices, safety equipment, and facility design and construction are appropriate for undergraduate and secondary educational training and teaching laboratories, and for other laboratories in which work is done with defined and characterized strains of viable microorganisms not known to consistently cause disease in healthy adult humans… Many agents not ordinarily associated with disease processes in humans are, however, opportunistic pathogens and may cause infection in the young, the aged, and immuno-deficient or immunosuppressed individuals. Vaccine strains that have undergone multiple in vivo passages should not be considered avirulent simply because they are vaccine strains.

· “Biosafety Level 1 represents a basic level of containment that relies on standard microbiological practices with no special primary or secondary barriers recommended, other than a sink for handwashing.

· “Biosafety Level 2 practices, equipment, and facility design and construction are applicable to clinical, diagnostic, teaching, and other laboratories in which work is done with the broad spectrum of indigenous moderate-risk agents that are present in the community and associated with human disease of varying severity. With good microbiological techniques, these agents can be used safely in activities conducted on the open bench, provided the potential for producing splashes or aerosols is low. Hepatitis B virus, HIV, the salmonellae, and Toxoplasma spp. are representative of microorganisms assigned to this containment level. Biosafety Level 2 is appropriate when work is done with any human-derived blood, body fluids, tissues, or primary human cell lines where the presence of an infectious agent may be unknown…

· “Primary hazards to personnel working with these agents relate to accidental per cutaneous or mucous membrane exposures, or ingestion of infectious materials. Extreme caution should be taken with contaminated needles or sharp instruments. Even though organisms routinely manipulated at Biosafety Level 2 are not known to be transmissible by the aerosol route, procedures with aerosol or high splash potential that may increase the risk of such personnel exposure must be conducted in primary containment equipment, or in devices such as a BSC or safety centrifuge cups. Other primary barriers should be used as appropriate, such as splash shields, face protection, gowns, and gloves.

· “Secondary barriers such as handwashing sinks and waste decontamination facilities must be available to reduce potential environmental contamination.”
Laboratory safety and other policies:

1. Treat this room as a biosafety level 2 site.

2. Above laboratory dress rules must be followed.  Any additional verbal or written instructions must also be followed.

3. No food or drink of any time is ever allowed in the laboratory.  Remember what we grow in here!

4. Learn where the eye-wash, shower, first-aid, and other safety devices are placed.  

5. Hair should be tied back when in lab.  Pony-tails on the back of your head are safer than on top. 

6. At the beginning of the laboratory session, you should clear and wipe your bench area with cleaning solutions provided.

7. Mouth pipetting is obviously strictly forbidden. 

8. If you spill bacteria on your lab coat, notify me so that we may ethanol or autoclave it.  

9. Report all accidents or breakage immediately.  This is for your safety, not to place blame.

10. Blood and blood products can be involved in disease transmission.  Place any blood-contaminated materials in a red biohazard canister.

11. Report all other spills immediately.  If biological, cover with paper towels, and spray down with bleach or 70% ethanol as provided.  Leave for 15 minutes before discarding.  Spray and wipe the area down after discarding paper towels.

12. Gloves are available and may be advised for most laboratory procedures.  Specialty gloves are available upon request to those with known latex allergies or other issues.

13. When you are doing any procedures that may splash hot or dangerous liquids, or acids or bases, you must wear safety goggles or glasses.

14. Lab benches should be clear of other items not needed for the day.  It is not recommended that you put purses or backpacks on the lab surface.  Use the coat rack by the entry door.

15. Tube cultures for disposal should have tape removed and placed in racks on the front cart.  Plates can be directly written upon and do not need tape.  They can go in the autoclave bins on the cart.  If the cart is getting full, please notify me to arrange for safe disposal.

16. Slides, disposable loops and tips, and other organism-contaminated items go in the grey plastic binds on the benches.  Needles and razor blades should go in biohazard sharp containers.  If these get full, please notify an instructor.

17. Glass pipettes are to be placed, tips up, in the pipette container in the front of the room.  If this gets full, please notify an instructor.

18. At the completion of the laboratory session, you should clear and wipe your bench area with cleaning solutions provided, clean and put away microscopes appropriately, and push in chairs completely beneath the laboratory bench.

19. Slides, plates, and other laboratory objects must not be removed from the laboratory without permission from the instructor.

20. Hands should be thoroughly with soap before leaving the laboratory.  

21. During the semester, you may wish to come into the lab to check your samples.  Please remember the appropriate dress rules.  You must also adhere to a buddy system.  At all level of lab work, it is safer to work with someone else.  Work outside of class that involves Bunsen burners should be cleared in advance.

22. There is an emergency gas shut off valve in the front of the room.  Unlike others in the building, this affects this room only.  If you smell gas in the lab, shut off the gas line in the front of the room immediately.  If you are having troubles lighting the burner, shut off the burner and check that the gas is actually on for the room.  If not, hit the reset button by the entrance door.

23. Igniting objects on fire during lab is grounds for dismissal.

24. If friends come in with you after hours, instruct them appropriately.  They should not be handling anything with which they are not familiar.

LAB GRADING

Lab breakdown: 20% of your final grade if you are taking both lab and lecture


200 points = 4 open-notebook (not open-handout) quizzes, 50 points each

There will be no official lab notebook grading.  Your incentives to keep a good notebook are the open notebook quizzes.  Some material will come straight from what you should have written down.  Other answers will require you to connect and apply what you did and learned in lab.

LABORATORY NOTEBOOKS

Notebook Purpose

The purpose of keeping an upper level course laboratory notebook is to: 

1) Help you keep track of the experiments you carry out over the course,

2) Help you develop approaches to planning and carrying out meaningful experiments, and 

3) Provide the instructor of the course with a means of providing feedback and/or evaluation of your work in the class and to assist in your learning.

4) Be able to reproduce the experiment completely from your notebook, or better yet, make it so that someone else can.

5) Because of these purposes and for safety reasons, your notebook must remain in the lab in your drawer at all times.  If you need to make additional entries or notes, you may do so in the lab between sessions.

Notebook Materials & Notes

· We will maintain a chronological lab notebook method with as many details as possible.  Each week you may wrap-up materials from a previous week as well as start new work.  

· You may use any type of standard bound laboratory notebook.  If you have room in your 227 notebook, that would be fine.  Carbonless versions are not necessary for this course.  A 3-ring binder is not sufficient for this lab.  If you wish, you make keep a 3-ring binder in addition to your bound notebook.  
· It is nice when you can find each section in your notebook easily (e.g. they are labeled as below).

· Science should not be done in a vacuum!  A lot is learned by discussing a protocol in advance, such as controls you might have forgotten otherwise, or results afterwards, with a colleague.
Notebook Recording

All lab write-ups should include an appropriate variation of the following:

Date and a brief title
· Timing can be critical in data analysis.  In addition to dating your notebook for each entry, date your lab materials.

· It is much easier to find an experiment later if you’ve given it a title!  Sometimes an experiment number is also appropriate.

Purpose of the experiment 

· Sometimes this can be as simple as “To learn about immunoprecipitation” or there may be reasons to write more in your stated purpose.  Complete sentences or bullets may be appropriate, depending on your style or needs.

· This will help guide your work.  In your conclusions, you should determine if you have met or your purpose or further modified it.

Procedure 

· If you follow a standard protocol, such as a Gram stain, it needs to appear at least once in your notebook (probably the first day you did it).  You should be able redo the experiment from your notebook.  Do not simply refer to a method in the lab manual.  You will almost always make adaptations, and your manual will not likely be there when you need it.  

· Often it is convenient to write down what you are going to do before you do it as a plan or protocol.  This can be done in a brief form and then elaborated more as you go, or you can leave room for notes as you proceed through the protocol (such as things you might do differently a second time- these could even be in a different color so you can easily find them later).  

· Include basic recipes and master mixes as well as subsequent steps as you proceed through the protocol.  As you perform each task, you can check them off.  This way you can go back and see if you forgot to do something (we all forget sometimes). 

· Record incubation times and temperatures, and note any mistakes, strange observations, etc.  Record any deviations from the standard protocol that you take, whether the changes were intentional or not.  I like annotated procedures, which may even include a diagram.
· Record your work as you go.  Neat recopying is not acceptable for lab notebooks (neither is white-out or crossing out such that you can’t read it).  There isn’t time for this in real world lab!
Observations and Results 

· Record what you observe.  This may include the color of the result, and how long it took.  If you only record an interpretation, how do you know what the result would look like again?  For example, what will “The test was positive for indole production” mean if you don’t describe what led you to decide it was positive?  In the real science world, you may have to interpret your data 4-6 years later.  Will you be able to follow it?

· Many experiments lead to results or calculations.  But don’t stop there!  Many researchers forget to make any conclusions.  Discussing results with others is often the first step.

Conclusions
· What did your results mean?  How well did the experiment work?   Did you get the expected outcome?  Why or why not?  If not, what went wrong?  Or did something go wrong at all?  If there was a problem, what could you do next time to fix it?  What would/could be the next step?

· What are you going to do next (or what could you do next)?  For some experiments, there won’t be much to say because it is part of a larger project, but you should say something at the end of each protocol, such as – “Streaked plate was placed in 35 °C incubator.  Check tomorrow.”  

· The conclusions of an experiment can be the easiest to skip.  But it can be the most useful later if you want to determine if that experiment furthered your research.  
Bio 327 Syllabus – Part III: Laboratory Schedule & Assignments
5

