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Resumen

La acumulacion de residuos plasticos representa un problema ambiental debido a la persistencia
y resistencia de muchos polimeros sintéticos frente a los procesos naturales de degradacion. El
presente estudio tuvo como objetivo evaluar el potencial degradativo de hongos ligninoliticos
frente a distintos polimeros sintéticos bajo condiciones in vitro. Se integrd analisis de pérdida de
peso, caracterizacion quimica mediante espectroscopia infrarroja y analisis genémico orientado a
identificar enzimas asociadas a procesos oxidativos. Se evalud la degradacion de distintos
polimeros bajo variaciones de pH, exposicion a radiacion ultravioleta y disponibilidad de glucosa.
La identificacion molecular permitié reconocer cepas pertenecientes a Trametes versicolor,
Trametes hirsuta y Cubamyces menziesii. El polipropileno presentd modificaciones quimicas
superficiales, principalmente en tratamientos asociados a una cepa de Cubamyces menziesii
(TV2), lo que evidencia sefiales relacionadas con procesos iniciales de oxidacion superficial. El
analisis genomico de esta cepa reveld un repertorio enzimatico oxidativo diverso, asociado a
enzimas implicadas en mecanismos de oxidacion extracelular. Estos resultados sugieren que esta
cepa de hongo ligninolitico tiene potencial biotecnoldgico para participar en las etapas iniciales

de la transformacién de polimeros sintéticos.

Palabras clave: biodegradacion, enzimas oxidativas, espectroscopia infrarroja, hongos

ligninoliticos, oxidacion superficial, polipropileno.
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Abstract

The accumulation of plastic waste poses an environmental problem due to the persistence and
resistance of many synthetic polymers to natural degradation processes. The objective of this
study was to evaluate the degradative potential of ligninolytic fungi against various synthetic
polymers under in vitro conditions. The study incorporated weight loss analysis, chemical
characterization via infrared spectroscopy, and genomic analysis aimed at identifying enzymes
associated with oxidative processes. The degradation of various polymers was evaluated under
varying pH conditions, exposure to ultraviolet radiation, and glucose availability. Molecular
identification allowed for the recognition of strains belonging to Trametes versicolor, Trametes
hirsuta, and Cubamyces menziesii. Polypropylene exhibited surface chemical modifications,
primarily in treatments associated with a strain of Cubamyces menziesii (TV2), which indicates
signs related to initial surface oxidation processes. Genomic analysis of this strain revealed a
diverse oxidative enzyme repertoire, associated with enzymes involved in extracellular oxidation
mechanisms. These results suggest that this strain of ligninolytic fungus has biotechnological

potential to participate in the initial stages of synthetic polymer transformation.

Keywords: biodegradation, oxidative enzymes, infrared spectroscopy, ligninolytic fungi, surface

oxidation, polypropylene.

Thesis supervisor: Rodrigo Sebastidn Caroca Céceres





