Summer 2009

Wolbachia Project – Syllabus
Instructors:  Mr. Dempsey (Email):  bdempsey@mail.ab.mec.edu

          Yuan Kang (Email):  ykang0217@gmail.com
Course Description:

Ecology, molecular biology, and evolution are not topics that are usually integrated within a high school biology class.  In this project, you will go outside to collect insects, bring them back to the lab and discover if your specimens are infected with intracellular bacteria called Wolbachia.  These parasites skew certain arthropod populations toward female since they only reproduce in the host’s eggs.  As one consequence, reproductive isolation among effected populations might result in the evolution of new species.  You will extract DNA from your insects and sequence its genetic material for the purpose of identifying parasitized individuals.  This data will be shared with scientists from the Marine Biological Laboratory (MBL) in Woods Hole, MA.  Researchers from the MBL then upload the genetic code so you can make family trees using computer programs. This analysis may enable you to infer how Wolbachia was transmitted to the insects and visualize evolutionary patterns associated with infection.

Meeting Schedule:

Five days a week for 1 ½ hours except for two all-day field trips (one to Woods Hole, MA and another to Clark University in Worcester, MA).

Course Expectations:

1) Several pre-lab questions using interactive web tutorials.  We will discuss your answers in class the next day.

2) Arrange time in your schedule to go to Woods Hole and Worcester for all day field trips.
3) Maintain a set of lab notes and produce a lab report.  These will be graded at the end of the course.

Timeline:

	Week 1:
Week 1:
(continued.)
	Monday
1) Course overview with PowerPoint notes.
2) Discuss method of creating a lab notebook & lab report (both will be graded at end of course).
3) Begin insect collection using nets and set traps on school’s nature trail.


	Tuesday
1) Collect more insects and check traps.

2) Begin activity 1 by preserving 3 sets of insects for identification and DNA.  Certain insects (example mosquito larva) are set aside for later rearing and observation. 

3) Use microscopes and laptops to sort insects into taxonomic Orders using online key. 
Homework: Complete worksheet on DNA extraction using online tutorial.


	Wednesday
1) Review DNA extraction with online tutorial.

2) Begin activity 2 by extracting and purifying DNA from insects. Incubate  DNA in warm water bath overnight.

3) Lecture and discussion – “What exactly are Wolbachia and how do we know if an insect is infected with them?”

4) Set-up rearing chambers to care for and observe insects.

Homework:

Complete worksheet on PCR using online tutorial.


	Thursday
1) Complete DNA extractions.
2) Review PCR using online tutorial.

3) Begin activity 3 by amplifying Wolbachia DNA.  Set thermal cycler to run overnight to amplify DNA. 

Homework:

Complete worksheet on gel electrophoresis using online tutorial.
	Friday

1) Review gel electrophoresis with online tutorial.

2) Prepare gel and run DNA using electrophoresis. Be sure to freeze some DNA for later sequencing.  Analyze data by viewing gel on a light box.  Photograph gels as data for lab notebooks.

3) Groups write their data on a chart on the class whiteboard.  Students are asked to analyze data and infer if their insects were infected with Wolbachia.  

Homework: Comment on your gel electrophoresis data.  How could you modify your experiment to give you clearer results?



	Week 2: 
	1) Repeat activities 2 by extracting DNA from another set of preserved insects.  Students whose gel data were inconclusive from last week may decide add another control to clarify their results.

2) Check status of insects – may need to add food or clean container.

	1) Finish activity 2 and set up a PCR using thermal cycler. 
2) For groups whose controls worked properly and where Wolbachia was found, the post-PCR DNA is cleaned with ethanol and prepared for sequencing.  Cleaned DNA is stored in the freezer. 

Homework: Complete worksheet on how a sequencer works using online tutorial.


	1) Guest lecturer (TBA) – possibilities: Dr. Seth Bordenstein or other Wolbachia researcher discusses their work with this symbiont.  

2) Go back out into the field with the researcher to collect more insects but this time from new habitats.

3) Repeat activity 4 with the new set of amplified DNA.  Photograph and analyze gel with a discussion of data on white board.

Homework: Use online tutorial to complete the worksheet “similarity searching” as an introduction to bioinformatics.  

	All-day field trip to Woods Hole, MA to visit the MBL and drop-off DNA for sequencing.  Tour the MBL, learn how a sequencer works, visit other research organizations nearby such as WHOI and the NEFSC.  Eat lunch in town and explore the town of Woods Hole.
	1) Use online tutorial to discuss bioinformatics.

2) Use laptops to complete modules 1 and 2 of the bioinformatics lab.  Use the fake sequence as practice for module 2. 

3) If sequences are posted from the MBL, can use real genetic codes for module 2.  If not, students use laptops to go visit the wiki website, “Encyclopedia of Life.”  Students work in groups to post information about the insects they found and/or about Wolbachia.  

	Week 3: 

	1) Use laptops and BioEdit software to align DNA sequences and create phylogenetic trees.  Groups discuss what type of inferences might be derived from this data.  For example, what might it tell us about vertical versus horizontal gene transfer, speciation, and evolutionary fitness?

2) Use worksheets to solve “tree-thinking puzzles.”
Homework: Begin lab report write-up.

	1) Go back to school’s nature trail to collect mushrooms and other fungi.

2) Get on bus to go to Clark University for an all-day field trip.  Students meet with mycologist Dr. David Hibbett to classify their fungi into major clades.  Later, students use bioinformatics to compare their morphological groupings to those based on DNA.  Comparisons between the techniques used in the Wolbachia Project are related to how scientists study relationships among other organisms.


	1) Students use laptops and Wolbachia articles from scientific journals to help them write their lab reports.  

2) Each group gives an informal discussion of one of the scientific papers.  They are asked to summarize the methods used in the research and highlight what discoveries were made.

Homework: Work on lab report write-ups.
	1) Students conduct behavioral experiments with the insects in the room.  Questions regarding learned versus innate behaviors are examined.  Students informally share their experiments and findings with the class.

2) Students finalize their lab reports using laptops.  They email their drafts to their home computers or save them to a memory stick to complete later.

Homework:  Complete lab report write-ups. 
	1) Students submit their individual lab reports and lab notebooks.

2) People go back to nature trail to release any living insects.  Clean-up rearing chambers and the group’s lab stations.  

3) Everyone completes the course evaluation form.

4) PARTY!! Eat edible insects (ants covered in chocolate, mealworm lollipops, etc.).




