Unit 1: week 4


Yeast Mating  “The Effect” Part III

Final lab quiz on Blackboard

The following can (should) be used when formulating the model for your yeast mutants.

Lee Bardwell 2005 Review of the Yeast mating response pathway. (link from homepage)

++++++

In this lab we will discuss the intra-cellular changes that occur in a mating type a cell when exposed to the mating pheromone from an  cell. That is, you will look at how starting the mating response effects the transcription of certain genes. 

In most every ‘cell-level’ biology class you have had you hear how DNA is transcribed into RNA and RNA is translated into proteins (the ‘Central Dogma’). Most of the time you look at DNA (like genotyping in Bio111) or proteins (the visible phenotypes, Western blot analysis in Genetics, Molecular or Developmental). In this session we will explore methods used to analyze gene expression patterns. 

We have discussed the fact that shmooing requires the cell cycle to ‘stop’ and major morphological changes within the yeast cell. By looking at the relative amounts of specific transcripts (RNAs) it is possible to determine which genes the cell needs to start expressing in order to shmoo and fuse and which other genes it needs to turn down or off so that the cell cycle stops. These two processes are known as up regulating gene expression and down regulating gene expression, respectively and there are many ways to determine whether up regulation or down regulation of gene expression is occurring.

 It is also possible to engineer cell lines that are unable to express certain genes so that you can determine what happens to the cell if the gene product is not made or not functional. A ‘traditional’ way of doing this is to make a genetic knockout, a version of the organism that has had its DNA altered so that it is missing a particular gene. More recently methods using RNA interference or silencer RNA (siRNA) have been developed. 

When working in a lab, or on any project, it is important that you are familiar with ways to find techniques/methods and explanations of how they work; c) are able to analyze whether the method is appropriate for your project (How effective? Does it result in the type of data that would help your project move forward? How easy/fast? Strengths and limitations?) Being able to scan the approaches and apply cost/benefit analysis will allow you to choose a plan of action based on reasons so that you have a better idea of where you are going and how you are going to get there.

During this laboratory session we will work on this skill. Each will choose and research a different gene expression modulation/ analysis method. There are seven listed below. You may choose from this list but you are not restricted to it. Each pair must have their method selection approved by me before they begin research so come to lab with your top two/three choices.* After time in lab to research we will come back together and each pair will present their findings to the class (max 5min).

Your report will include the name of the method, explanation of how the method works, what it detects/ modulates and how it does so. You will then provide an assessment of the pros and cons of using this method in our Cell Biology lab to study the yeast mating response cascade.

List of potential areas of study 

 RT-PCR

Northern blot

Real time RT-PCR

Microarray analysis

SAGE (serial analysis of gene expression)

Inducible promoter constructs

RNA interference/ siRNA

*If you have taken or are currently enrolled in Genomics or Methods in Genomics you may not choose ‘microarray analysis’ 
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