Problem 3. Nanotechnology and vision (10 points)
Researchers from a laboratory at the University of Pennsylvania used gene therapy to restore color vision in male squirrel monkeys.  These monkeys have been unable to distinguish between red and green colors since birth. The experiments provided evidence that the monkeys had acquired the ability to see all three colors.

The favorite monkeys treat were elderberries, which could be picked in the nearest park. One of the staff has forgotten to lock the cage  and at night the monkeys escaped into the park, where they ate their favorite berries. In the morning, when the monkeys came back, they showed symptoms of  food poisoning, as it turned out due to the fact that they ate poisonous berries of the red elderberry.


Questions:

1) The postgraduate student responsible for the project at the laboratory was  upset that the experiment has failed. But further tests showed that the monkeys retained full color vision.  Why did the monkeys eat the wrong berries? Please provide explanation. (3 points)

2) Which modern biological method used in neuroscience relies on the same family of visual pigments? (1 point)

3) Which photoreceptors are responsible for color vision in primates? Describe them. Which additional pigment have the monkeys obtain after the gene therapy? (4 points)

4) In your opinion, what vitamins one needs to take in to improve his or her vision, and why (1 point)? If you are outdoors, at what time of day your eye pupils will be wider and why? (1 point)

