Problem 9. Green and not so green fluorescent proteins (10 points)
The Nobel Prize in Chemistry 2008 was awarded jointly to Osamu Shimomura, Martin Chalfie and Roger Y. Tsien "for the discovery and development of the green fluorescent protein, GFP". This protein (fig. 1) has a wide range of application in biology. Subsequently other proteins of GFP family with different colors (from violet to red and even infrared) were discovered and synthesized (fig. 2). 

[image: image1.jpg]



Fig. 1. Sculpture of GFP in USA
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Fig.2. Absorption (a) and fluorescence (b) spectra of 7 fluorescent proteins.

Questions:

1. What organisms (except jellyfish) have GFP-like proteins (not less than 3)? (1 point)
2. What biological role can GFP-like proteins play? (1 point)
3. Which GFP-like protein seems to be the most perspective in medical diagnostics application according to your opinion? Why? (0.5 points)
4. Why is GFP fluorescent? (Choose one answer) (0.5 points)

a. it contains metal ions


b. it contains chlorophyll


c. it contains molybdopterin


d. it contains chromophore formed by amino acids of this protein

5. What is the origin of spectral differences of GFP-like proteins? (Choose all correct answers) (1 point)

a. impairment of chromophore embedding into a protein 


b. amino acid sequence


c. differences in chromophore conformation


d. absence of molecular oxygen during the first step of chromophore synthesis 


e. interaction with other proteins


f. folding

6. Which of the substances below have fluorescence? (Choose all correct answers) (1 point)

a. quantum dots


b. rhodamine


c. phosphatidylcholine 


d. heparin


e. tryptophan


f. DNA

7. Imagine that you are a head of a well-equipped laboratory with a confocal fluorescent microscope. You have to come up with an idea of diploma work for an ambitious young student Peter. 


a. Choose at least 3 pairs of any molecules in a cell, for which it is possible to investigate interaction or co-localization by means of fluorescent confocal microscopy using GFP-like proteins. (3 points)

b. Explain Peter which molecules can be studied using GFP and which – can’t. Confirm your answer. How one can investigate molecules which can’t be labeled with GFP? (1 point)

c. Congratulation! Your student got an excellent mark for his diploma! Under your supervision Peter has got so interested in science that decides to continue his work. However the resolution of confocal fluorescent microscope seems to be insufficient. What methods of super-resolution fluorescent microscopy exist (at least 2)? (1 point)
