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ABSTRACT
Biogenic crystals are used by animals for a variety of purposes, including

the production of structural colors for camouflage or display, as mirror compo-
nents in visual systems, or as thermoregulators for protection against extreme
heat[1, 2, 3]. Among the few biogenic organic crystals known so far, guanine
crystals are the most widespread in animals due to their unusually high refrac-
tive indices along certain crystallographic directions, but other crystals such as
xanthine, xanthopterin or uric acid for instance, which all crystallize into highly
birefringent crystals [4], are also thought to be used by animals to manipulate
light. Although significant efforts to characterize and elucidate the optical func-
tion of biogenic crystals in living organisms have been made in recent years,
many aspects remain however largely unknown, such as how organisms can gen-
erate and modulate specific optical effects.
In this context, we first studied the three already-known polymorphs of anhy-
drous guanine (AG), namely α, β and γ, and identified a fourth stable and close
in energy one (γ′)[5], which could potentially contribute to AG polymorphism.
Their structural, electronic, vibrational and optical properties were systemat-
ically investigated with different DFT models under periodic boundary condi-
tions and their absorption spectra were studied with TD-DFT combined with
electrostatic embedding techniques. Although important structural differences
could be evidenced between these four AG forms, their refractive indices (RIs)
as well as their UV-Vis spectra did not reveal significant differences. In a sec-
ond step therefore, we considered a broader polymorphism of such crystals as
well as the possibility to form co-crystals based on AG and xanthine using an
approach based on an evolutionary algorithm. However, the optical properties
of the newly generated crystals and co-crystals were found very similar to the
pure AG polymorphs ones. Work is in progress to consider other combinations
of purine bases in order to better rationalize the structure/property relationship
of such crystals and co-crystals.
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