Biol 244 Independent Research Projects

How to Design an Experiment
Experimental Design phase: The goal for Wednesday is to put together a well-planned experimental design.  You have already conducted a preliminary bioinformatic analysis and have identified some potential genes that you hypothesize may a role in some biological process in the anemone or symbiont.  Your next goal is to design an experiment to test your hypothesis.  Your experiment might involve creating experimental conditions for exposing Aiptasia or its symbionts to various conditions, and then measuring biological responses to those conditions, such as whether or not bleaching occurred, whether anemones remained healthy throughout the experiment, whether gene expression levels of candidate genes were upregulated, etc.

Constraints: There are some constraints on your experimental design.  
1. You will have one week in which to perform the experimental exposures 
a. you will set up the experiment during lab this Thursday (Nov 12) and you can keep it running through next Wednesday Nov 18.

b. Thursday Nov 19 is when you will process the samples for PCR or other wet-lab methods that you decide to use (such as quantifying the symbiont population size in anemones)
2. You have a limited number of anemones//symbionts to use, because we are limited in the amount that we have available to us, and also you have limited amount of time to process samples at the end of the experiment.  You do not want to set up an experiment with 20 control and 20 experimental anemones.  You should try to limit yourself to 4-5 anemones per treatment.

Resources
· Approx 10-15 anemones per student in the symbiotic and in the aposymbiotic condition
· Cultures of Symbiodinium A and B  may be available, but are not growing well at the moment
· Environmental chambers to control temp and light levels
· Lots of small bowls and artificial seawater

· A freezer to store anemones until you process them for molecular analysis on Nov 19

· Chemicals (for example, copper for heavy metal exposure, or HCl to lower pH of seawater)

· DNA and RNA extraction kits

· PCR kits

· Ability to order primers that you design for your genes-of-interest

· Hemacytometers (if you wish to quantify the population size of symbionts living in the host – for bleaching analysis)

· Other resources might be available, ask me!

Things to consider when designing an experiment:
· What is your experimental question? 

 For example: My experimental question is “Does a diet consisting solely of pizza correlate with significant weight gain in college students?”

· What response(s) do you aim to measure?
For example: compare beginning and end weights before and after a diet heavy in pizza
Some things that you might be interested in quantifying might include:
· Bleaching response?  How would you quantify this?
· Health of anemones? How would you assess this?
· Gene expression patterns of candidate genes? How would you measure this?
· What treatments do you want to establish? 

For example: the control treatment will consist of a group of randomly selected students who eat a typical student diet, while the experimental treatment will consist of a group of randomly selected students who eat a pizza a day instead of a typical student diet.
For your experiment, consider the following questions:
· What conditions might you want to expose anemones to? High temp? Exposure to heavy metal?  Exposure to potential pathogen?

· What control treatments do you need to establish?

· Have you read other papers that have set up similar conditions, and can you adopt their methods?

· How would you go about setting these up, given the resources that we have available?

· What materials/chemicals/bowls/tanks do you need?

· What will be the sampling regime: 
For example: I will measure the weights of students before the experiment starts and at the end of one week.
For your experiment, you will need to keep it simple due to time and resource constraints.  Consider sampling just two or three times during the exposures.  Remember that you should establish replicates for each treatment (see below)
· How many replicates?

For example: To obtain statistically significant results, I plan to establish 20 replicate students  for each treatment, for a total of 40 students
Again, due to time and resource constraints, you may not be able to establish as many replicates as you would ideally like to have.  It would be too much to process 40 anemones for PCR analysis!
Biol 244 Independent Research Projects: Experimental Design Assignment
Turn in to me by Wednesday Nov 11
· What is your experimental question? 

· What treatments do you want to establish? 

· What experimental conditions will you expose anemones to?  
· What control treatments do you need to establish?

· Provide a materials list, with the type and quantity of all materials/chemicals/bowls/tanks
· List all of the responses you will measure
· Briefly describe the methods that will allow you to measure each type of response 
· Cite at least 3 papers that contain methods that are similar to what you propose

· List all the time points that you will sample/measure anemones/symbionts (Time 0 refers to sampling just prior to the onset of the experimental treatment)
· How many replicates will you sample at each time point?
· How many anemones will you need total?

(# treatments) x (number of sampling points) x (# replicate anemones sampled at each time point)
