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RESUMEN

La contaminacion por plasticos representa uno de los desafios ambientales méas urgentes
del siglo XXI. Ante esta problematica, el presente estudio tuvo como objetivo recolectar, aislar e
identificar hongos asociados a residuos plasticos del relleno sanitario de Pichacay (Cuenca,
Ecuador), con potencial capacidad de biodegradacion. Se recolectaron muestras plasticas
parcialmente degradadas, de las cuales se obtuvieron 16 aislados fungicos. La identificacion
molecular se realiz6 mediante amplificacion de la region D1/D2 del gen LSU utilizando los
primers NL1/NL4, debido a la baja resolucion obtenida con los primers ITS1/ITS4. Trece aislados
fueron identificadas a nivel de especie, y once de ellas presentaron respaldo bibliografico como
posibles degradadores de polimeros sintéticos. Las especies mas destacadas por su potencial
degradador fueron Bjerkandera adusta, Geotrichum candidum, Yarrowia lipolytica, Penicillium
simplicissimum y Actinomucor elegans, debido a su capacidad de producir enzimas ligninoliticas
e hidroliticas implicadas en la descomposicion de plasticos como LDPE, HDPE, PET y PBAT.
Este estudio demuestra la presencia de una diversidad fangica con potencial biotecnolégico en un
ambiente contaminado local, aportando conocimientos clave para el desarrollo de estrategias de
biorremediacion. Ademas, valida el uso de los primers NL1/NL4 como una herramienta eficaz
para la identificacion taxondémica de hongos filamentosos ambientales.

Palabras clave: biodegradacién, hongos, identificacion molecular, NL1/NL4, residuos

plasticos.

ABSTRACT

Plastic pollution is one of the most pressing environmental challenges of the 21st century.
In this context, the present study aimed to isolate and identify fungi associated with plastic waste
from the Pichacay landfill (Cuenca, Ecuador), with potential for synthetic polymer biodegradation.
Samples of partially degraded plastics were collected, from which 16 fungal isolates were
obtained. Molecular identification was carried out by amplifying the D1/D2 region of the LSU
gene using NL1/NL4 primers, due to the low taxonomic resolution achieved with 1TS1/ITS4
primers. Thirteen isolates were identified at the species level, and eleven of them have
bibliographic support as potential degraders of synthetic polymers. The most promising species in
terms of degradation potential were Bjerkandera adusta, Geotrichum candidum, Yarrowia
lipolytica, Penicillium simplicissimum, and Actinomucor elegans, due to their ability to produce
ligninolytic and hydrolytic enzymes involved in the breakdown of plastics such as LDPE, HDPE,
PET, and PBAT. This study demonstrates the presence of a diverse fungal community with
biotechnological potential in a local contaminated environment and provides valuable insights for
the development of bioremediation strategies. Additionally, the effectiveness of NL1/NL4 primers
as a tool for the taxonomic identification of environmental filamentous fungi is validated.

Keywords: biodegradation, fungi, molecular identification, NL1/NL4, plastic waste.



