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 ABSTRACT 
Rock-inhabiting fungi are a specialized group of fungi that colonize the surfaces of rocks or inhabit fissures and 

internal rock substrates. Their remarkable ability to survive in extreme environments is attributed to various 

adaptive traits, particularly their slow-growing, compact colonies that are typically dark brown to black due to 

melanization, which enhances protection against environmental stresses. However, the mechanisms underlying 

these adaptive traits remain poorly understood. Therefore, this study aimed to investigate the adaptive 

mechanisms of selected rock-inhabiting fungal strains SDBR-CMU2-01 and SDBR-CMU6-72 under drought and 

ultraviolet radiation stress conditions. For drought tolerance assays, both fungal strains were grown on liquid 

medium supplemented with 5% to 40% polyethylene glycol (PEG-6000). The results revealed that increasing 

concentrations of PEG-6000 were associated with enhanced melanin secretion into the culture medium. The 

extracted fungal melanin exhibited a maximum absorption peak at 310 nm. Additionally, ultraviolet radiation 

stress increased fungal melanin production. Therefore, melanin production represents an important adaptive trait 

for survival under drought and ultraviolet radiation stress conditions. Furthermore, whole-genome analyses were 

conducted to investigate the genetic basis of their adaptive responses to drought and ultraviolet radiation stress 

conditions. 
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