Unit 1: week 2





Yeast Mating  “The Signal” 
Web Reading

http://genome-www.stanford.edu/Saccharomyces/VL-what_are_yeast.html
http://www.homebrew.com/articles/article08080201.shtml
http://www2.hawaii.edu/~alices_v/life.html
The haploid yeast Saccharomyces cerevisiae exists in two cellular phenotypes called mating type a or . Both types can undergo asexual reproduction and produce progeny by budding. However, if both mating types are present, the two cell types can fuse and produce a diploid zygote. The zygote can then undergo meiosis and produce haploid progeny (offspring).  a cells only mate with cells and  cells only mate with a cells. Mating (fusion and diploid production) therefore requires that the cells 1) are somehow 'aware' of what other cell types are in the vicinity and 2) can promote interaction with the ‘other type’ of cell. In this laboratory we will investigate this intercellular signaling and characterize the signal(s) being used. 

Before lab consider the following questions, record your ideas and (with your lab group) agree on which possible answer is the most likely and how you could test your predictions.

1)What types of communication could the cells use? (If you wanted to get the attention of a classmate across the room how could you do it? How could a cell do the same thing?) Brainstorm--do not restrict your answers to ones that 'sound scientific'.

Answer 1:

2)Under the microscope yeast cells look like little spheres. They are not motile. What physical changes could help the cells interact? 

Answer 2:

3)Since haploid yeast strains (a and ) look very much alike how can we tell if mating has occurred to form a diploid (called a/? (what is a haploid and a diploid?)

Answer 3:

This lab uses yeast strain that contain different auxotrophies, that is they contain a mutation that blocks the synthesis of some required substance. They can only grow if supplied that substance in the growth media. The a strain we are using is requires added tryptophan (its trp-). The  strain needs added lysine (its lys-). 'Scientifically speaking' it is said that the a strain is auxotrophic for tryptophan and the  strain is auxotrophic for lysine.

Watching yeast mate
Using the resources listed below, design experiments that will allow you to answer these questions 

Questions: 
1) What do mating yeast look like?

2) How do yeast know the opposite mating type is around? (what type of 'signal' is used)



3) How can you tell that mating has occurred?
The strains we will be using are called DLY1 and SM1068. 

The reasoning behind these names has to do with the labs that developed them and not particularly important for our studies. We just need a name to keep our cultures straight.

DLY1:  mating type a trp-

SM1068: mating type lys-

Resources at your disposal:

YEPD liquid media and plates

Trp- do plates

Lys- do plates

Trp-Lys- do plates

SM1068 'saturated' culture (in YEPD)

SM1068 'log phase' culture (in YEPD) 

DLY1 'saturated' culture (in YEPD)

DLY1 'log phase' culture (in YEPD)

Binocular microscope, slides and coverslips

Pipetmen and transfer pipets (all sterile)

Alcohol burner/matches

Microcentrifuge tubes (sterile)

Microcentrifuge

'unknown' chemical factor used in yeast mating 

NOTE: All pipet tips, microfuge tubes that come in contact with the yeast are considered biohazardous waste.  After use please eject them into the beaker provided on each bench and dispose of in biohazardous waste bin at end of lab. The small test tubes are disposable but their metal caps are not. Place the caps in the box provided. Pour out any remaining liquid and dispose of the test tube in the glass waste box

Questions (include answers and drawings in your notebook)

· You were provided with 2 'parent' strains. These strains are your examples of 'normal' yeast. What does 'normal' look like? Describe any differences in cellular appearance between these control samples and the other cultures.

· How do your observations support or refute your 'signaling hypothesis' (Question 1 in introduction)?

· You suggested possible physical changes in Question 2 (in introduction). Did you see them? Why would mating cell 'want' to react to a mating signal the way that they did?

· How could the cell cause the change that is seen? list possible ways could you test these ideas.

· What effect did the 'unknown chemical factor' have on the cells you looked at today? What to you think that 'factor X' is? What other experiments would help you confirm this? 

· If/when you let these cells grow more what do you think you may see next week on each plate?

· Consider the nutrient requirements of a diploid. Which cultures do you predict would grow on the YEPD, -trp d.o., -lys d.o. and -trp-lys d.o. plates?

THINK ABOUT FOR NEXT WEEK: Did the cells in your culture all have the same shape? What kinds of reproduction might you have been seeing? 

Do both cells make a signal or just one? 

Do you expect a culture exposed to the chemical factor for a long time would look same/different than what you saw today?
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