Problem 1. How to become smaller? (7 points)
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Bacteria are the smallest, yet most prolific of all the known living things on our planet. They can be found anywhere and thanks to their special features of cell composition and function, they can adapt to changing environments and, in fact, dominate life on Earth. But small size is not unique to bacteria. There are tiny multicellular organisms too, like a wasp Megaphragma mymaripenne, which doesn't exceed 0.2 mm in length.

Questions:

1. What factors determine the size of single-cell organisms? (1 point)

2. How (by what means) do single-cell organisms achieve miniaturization? (1 point)

3. How (by what means) can miniaturization of multi-cellular organisms be achieved? (1 point)

4. In your opinion, what was the cause for the Megaphragma miniaturization, and how can it benefit from it? (1 points)

5. Imagine that you discovered a unique animal (for example an insect), which is orders of magnitude smaller than other members of the same family. You are facing a problem how this miniaturization was achieved. Which organs, tissues and cells will you study in the first place? What hypotheses would you make and how would you test them? (3 points)

