Rest of semester



MUTANT CHARACTERIZATION





You have spent the first half of the semester learning approaches that allow you to characterize the mating response and mating in yeast. You have used wildtype yeast so that you have become familiar with the characteristics of ‘normal’ maters. We have discussed results. You have prepared materials and methods sections. Now it is time for you to apply these techniques.

Each lab group has been assigned two mutant strains. These strains each contain a single mutation that affects the cell’s ability to mate. I isolated the strains but do not know the exact mutation. Your assignment is to characterize the mating response/mating ability of these strains.

Like a physician you will not be able to identify the DNA change that results in each strain’s phenotype. Like a physician you will have to ask questions to narrow down possible reasons for their change in fertility. You are building a model based on data just as a fertility clinic practitioner would diagnose a problem based on comparing the patient’s answers to questions and test results with the practitioner’s extensive knowledge of the field.

Your characterization should include experiments designed to answer the kinds of questions that follow. You and your group need to decide on a plan of action. What experiments will answer which questions? What modifications can be made so that they answer the ‘sub-questions’? What other questions could you answer (that have to do with mating)? The design, planning, execution, data collection and interpretation are up to you. In every case the time constraints of the semester mean that you have to choose your questions and experiments carefully. You must decide which experiments can give you the most definitive answers and how those answers fit into a model.

THE SIGNAL— THE RESPONSE—AND THE PATHWAY BETWEEN THEM

Some of the questions to consider:

1) Do the cells mate?

Do they mate ‘well’, ‘a little’ or ‘not at all’?

Can you ‘watch’ them mate? Where do they get stuck? 

2) Do the cells make pheromone? 

3) Can they respond to pheromone?


Is that response the same or different from our ‘wild type’ cells?

4) What step in the mating reaction do you think your mutation is effecting?

5) What do the answers to each of the above questions suggest about your mutant strain? 

Do they narrow down the steps in the process that appear to be effected? How? Why?

You are encouraged to come up with variations of these questions listed above. It is not an all-inclusive list.  Also ‘answering’ one question often leads to 2 or 3 more, that’s the way science works. Remember to stay focused on the mating reaction but get to know your yeast because details are important in the making of a model. For example: what might it mean if your yeast a) mate but only after 2days (rather than 3 hours) AND  b) your yeast appear to have a smaller average size than the wildtype strain? Details like this might suggest that your yeast have a problem with metabolism and growth that is effecting mating but may not be directly in the mating reaction pathway.

Keep your eyes open and take good notes of what you have done and what you see. Use the design of experiments you have already performed as starting points. Improve on that design where ever possible. Try not to ‘edit’ your notes. Don’t interpret the data just record it. After the experiment is completed THEN review your notes, come up with hypotheses and decide on the next step. Also I will have a digital camera available during scheduled laboratory meetings so that you can have a more permanent record of what your plates looked like .
Your first step should be to construct a flow chart Do not try to do every experiment at the same time—the goal is to do experiments for a reason. 
ONCE A WEEK a group representative (and as many of the rest of the group as possible) must meet with me to discuss analyzed data and plans, so that use of supplies and equipment can be coordinated. This meeting can be during our scheduled lab session or at another prearranged time. For this Unit, I am your lab technician. As such I will prepare plates and make sure that other types of equipment is available--but only if you tell me. I am not clairvoyant and you are not to use reagents that you have not requested. The preparation of anything sterile (plates, liquid media, tips, tubes, etc) requires at least 48hours. Planning ahead is critical so that supplies can be available. 

Remember that I prep sterile things—you are responsible for the growing all liquid cultures. This includes all log and saturated phase cultures and induction with pheromone. The initial culture will take 4 days to grow to saturation—make sure to plan on that growth period. (this is the liquid stock I said I started for you in the email)
At the end of this project-- I am looking for a logical progression between experiments and a characterization of how well you yeast mate, the symptoms of their condition and a hypothesis of the parts of mating that are mutant. You are not expected to be able to tell me what gene was mutated.  

Final Article: See separate link with detailed instructions. This scientific article will be collaborative and will include data from experiments that could be interpreted (and so may not include everything you attempted). 

As you collect data keep in mind effective ways of presenting it in a paper—tables, figures, images—so that you have data in the right format to use when you are writing.
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