[image: image1.png]BOSTON
UNIVERSITY








BIO BUGS

WORKSHEET

Animal Care Technician (Termite Wrangler):_______________________________

Molecular Technician:_______________________________

Principal Investigator:_______________________________

It’s scary, but sometimes we find ourselves acting just like our parents… is it possible that we inherit our behaviors from our parents in the same way that we inherit the colors of our eyes and hair?  Although people have been asking this question for a long time, new molecular techniques may now allow us to find the genes that control some our behavior!  In this laboratory we will learn about the simple behaviors of a termite using the scientific method.  We will then try to find the genes that control this behavior.

Part 1 – Termite Behavior and the Scientific Method

Your team will be given a live termite.  It is your responsibility to return this termite alive and well.  Draw some lines on the paper with the pens you are given.  You will observe the termite performing a strange behavior.  Use the scientific method to understand what causes this behavior: 

i. Make observations

ii. Construct a hypothesis (or several)

iii. Make a prediction from the hypotheses

iv. Test the prediction with an experiment

v. Interpret results (go back to step 1 or 3 if necessary); 

vi. Formulate conclusions

vii. Repeat, starting with step i.

1. Describe any behaviors you observe in the termite:

2. Write down a hypothesis about why the termite behaves this way. Write a test you performed to test this hypothesis.
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Part 2 – Termite Behavior and Physiology

Obtain a dead termite and follow the directions on your Student Instructions sheet.

1. How did the termite react to a trail made from the head of a termite?

2. How did the termite react to a trail made from the thorax of a termite?

3. How did the termite react to a trail made from the abdomen of a termite?

4. Which stimulus does the termite react more strongly to, the pen or the ground up termite parts?

5. Do you think that the trail pheromone is stored in the head, the thorax or the abdomen? 

Part 3 – Termite Behavior and Genetics

The instructions for creating the trail pheromone are stored in the termite’s DNA.  When the termite is building this pheromone, the instructions are transcribed in the form of messenger RNA (mRNA).  By capturing this mRNA, reverse transcribing it back into DNA and then making billions of copies of the DNA with Polymerase Chain Reaction (PCR), we can find out which segment of DNA is being instructed to make pheromone.  

We have already done the PCR for you, now let’s look at the results!

The Molecular Technician should CAREFULLY follow instructions to get your gel rig ready for action.  

You’ll be loading six “wells” or “lanes” in the gel (see figure below).  Each group member should have a chance to load two lanes of the gel.  Have a teacher help you start the gel running.

Once the gel is finished running, a teacher will collect your gel to “develop” it in Ethidium Bromide.  WARNING – Ethidium Bromide is an extremely hazardous mutagen!  Nobody should touch it but students and employees of Boston University.
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6. View your gel under ultra-violet (UV) illumination.  Color in the lanes where you see a visible band (note all lanes will have blue and purple bands that are visible without UV light, these are not the lanes we are looking for).

7. Which body segment do you think is expressing the genes that help create trail pheromone?

8. Does your genetic data support your earlier hypothesis based on termite behavior?  Briefly explain.

9. If you had more time in the lab today, what additional tests might you perform and why?
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