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Some of the most striking and vivid colors in nature are produced from guanine-based
structural colors. Such systems are widespread and can be found in many organisms across
different phyla including fish, spiders, lizards, and crustaceans'. Some of these organisms have
the amazing ability to change their color in response to external stimuli. The copepods are small
planktonic shrimps that reflect brilliant and vivid colors. We have discovered that the males can
change their colors?. We have identified the color change mechanism, and showed that this change
is entirely reversible?®. Fish are utilizing guanine-based reflectors in both their eyes and skin. Using
synchrotron-based micro X-ray diffraction, together with cryo-electron microscopy and optical
analyses, we have demonstrated that color change in fish is due to tilting of intercellular guanine
crystals* and that the complex optical response of the fish iris is facilitated by the development a
high-order organization of multilayered guanine-based crystal reflectors and pigments.
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