Problem 2. What is more effective? (6 points) 

Three competing laboratories at a research institute were developing a new anti-cancer drug, which would accumulate selectively in cancer cells. First group ended up with a compound, accumulated in the cytoplasm of cancer cells, second group made a compound that would enter mitochondria, while the third one developed a drug targeted to the cell nucleus. The therapeutic mechanism of all the three drugs was the same: upon illumination with laser, the molecule would produce O2– radical, which in turn would initiate oxidation of nearby molecules.

Questions:
1. Which parts of the three compounds are likely to be similar, and which are likely to differ? (0.5 points) In general terms, describe the design of each compound and point out the purpose of each part (0.5 points)

2. How are the drugs that produce superoxide-radical upon illumination are called? (0.5 points) When used inside the body, which laser light wavelength is more preferable and why? (0.5 points)

3. Rank the three drugs in order of their therapeutic effect. Justify your choice. (1 point)

4. What other reactive oxygen species (ROS) do you know? (0.5 points) Which ROS are the most reactive and dangerous to the cell? (0.5 points)

5. Suggest some other means of targeted inhibition of cancer cells (2 points)

