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Article #3

Assigned 1/28/05, due 2/4/05

“Dynamics of Single mRNPs in Nuclei of Living Cells”, Shav-Tal et al, Science 304, pp. 1797-1800 (2004).

Background review:

1. Read about fluorescent proteins, including GFP, RFP, YFP, and CFP.  How was GFP discovered?  Is it possible to see a single GFP molecule?  What is photobleaching?

2. Read about diffusion.  How long does it take for a typical small molecule to diffuse across a cell (10 (m)?  If you’re not familiar with diffusion, learn what you can and we’ll review the diffusion equations in class.

3. What is an mRNP?  Where are mRNAs created, where do they travel, and where are they degraded?  How does it move?

Article study guide:

Paragraph 2.  Watch movies S1 to S5.  See citation (5).  (I couldn’t watch the movies using Mozilla; you many need to use IE.)  Movie S5 is a 3D summary of the mRNP path through the cell.  Don’t worry about the constructs described in the paragraph.  Figure out what you’re watching in the movies and we’ll discuss the specifics in class.

Paragraph 3.  FISH is a method of marking a specific location on a chromosome.  The authors are following mRNPs, not mRNAs, and they are proving that the two are coincident.

Paragraph 4.  Now begins the meat of the article.  First, single particles are tracked to show they are diffusing and not being directed.  Watch movies S6-S8 and S10 to follow the single mRNPs.  Does this look like diffusion?

Paragraph 5. By photobleaching an area in the cell and measuring the rate at which the fluorescent signal returns (this is FRAP), we can measure the rate of diffusion into the photobleached area.

Paragraph 6.  The pulse-chase experiment is roughly the inverse of the FRAP experiment.  Watch movie S11.  The authors again measure diffusion.

Paragraph 7.  The authors present 2 more pieces of evidence for the diffusion model of mRNP transport.  First, the movement is temperature dependent.  Second, inhibiting the molecular motors did not affect the mRNP motion.

Review the rest of the paper – it discusses the energy dependency of the energy model.  Enjoy the rest of the movies (S11 to S23).  Come to class prepared to discuss diffusion and fluorescence.  Remember what you learn about diffusion because we will discuss it in more detail on 3/4/05 (“Life at Low Reynolds Number,” E.M. Purcell.)

