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Melanin is a complex multifunctional pigment found in all kingdoms of life, including fungi. The complex chemical
structure of fungal melanins, yet to be fully elucidated, lends them multiple unique functions ranging from
radioprotection and antioxidant activity to heavy metal chelation and organic compound absorption. Given their
many biological functions, fungal melanins present many possibilities as natural compounds that could be exploited

for human use.
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| 1. Introduction

The term melanin refers to a diverse set of dark polymeric pigments found in all kingdoms of life. In fungi, melanin
plays a panoply of protective roles against stress (Table 1; Figure 1) L. For example, fungal melanin can protect
against ionizing radiation, including ultraviolet, X-ray, gamma-ray, and particulate radiation 2EI4! |n addition,
melanin can play a role in thermoregulation and protection against both heat and cold shock B, For example,
melanized Cryptococcus neoformans cells were more likely to survive both heat shock and cold shock compared to
non-melanized species [8. Melanized endophytes in a mutualistic relationship with plants will often help their
symbionts thermoregulate by dissipating heat and absorbing ROS . Darkly pigmented yeasts and mushrooms
tend to be more common at higher absolute latitudes and colder climates, suggesting that the pigment’s ability to
capture radiation energy and dissipate it as heat provides an advantage in generating thermal energy BB, Part of
melanin’s role in thermotolerance may be attributable to its ability to react with and neutralize Reactive Oxygen
Species (ROS), helping fungal organisms withstand the oxidative stress that often accompanies higher

temperatures &,
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Inonotus obliquus Cryptococcus neoformans

Figure 1. Panel of four images of different melanized fungi. Xylaria polymorpha (top left), a mushroom also
referred to as ‘Dead Man’s Fingers.’ The stromata of X. polymorpha have an average total length, including rooting
bases, of 5 to 8 cm by an average 2 cm diameter 9. “Black fungi—Xylaria polymorpha (dead man’s fingers)” by
0hi007 is licensed under CC BY-NC-SA 2.0; Cladophialosphora bantiana (top right), a pathogenic mold. C.
bantiana conidia are approximately 5 to 10 um in length (11, “File:Cladophialophora bantiana UAMH10767.jpg” by
Medmyco is licensed under CC BY-SA 4.0; Inonotus obliquus (bottom left), also known as the Chaga mushroom.
Chaga appears as a sclerotia ranging from 5 to 40 cm in diameter 121, “Chaga mushroom (Inonotus obliquus)” by
Distant Hill Gardens is licensed under CC BY-NC-SA 2.0; Cryptococcus neoformans (bottom right), a pathogenic
yeast. Cryptococcal cells range from 5 to 10 pm in diameter 2. “Cryptococcosis—GMS stain” by Pulmonary

Pathology is licensed under CC BY-SA 2.0. Images presented are not to scale.

Table 1. Examples of the functions of fungal melanin in living fungal organisms.

Function Source

Photoprotection [21[3](4]
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Function Source
Thermoregulation [Bl617(E]
Energy Harvesting [S][14][15][16]

Metal Binding [17][18][19]
Chemical Stress Response (201[21][22][23]
Antioxidant [71[91(24]
Anti-Desiccation [25][24]
[26][27]

Virulence

ﬂg?dition, melanin can help fungi withstand chemical stressors. In halotolerant black yeast, melanin synthesis
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