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RESUMEN

La produccion de platanos y bananos ha sido afectada por una enfermedad llamada mal
de Panama, causada por el hongo Fusarium oxysporum f. sp. cubense (Foc), y dada la
severidad de esta enfermedad, es necesario controlar este fitopatbgeno mediante
medidas sustentables como el control biolégico. En este contexto, el objetivo de esta
investigacion fue la identificacién molecular y morfologica de los hongos N10, N11y N12,
que se encuentran en plantas de platano de la regién Costa de Oaxaca, asi como la

evaluacion in vitro de su capacidad antifungica contra la cepa FocM5.

Se amplificé y secuencio la regién ITS-LSU para clasificar a los hongos por criterios
moleculares. Se llevo a cabo la descripcién morfologica del crecimiento de los hongos en
diferentes medios de cultivo, y su descripcidn microscoépica se hizo por observaciones de
sus estructuras reproductoras con microscopia Optica. Los tres hongos fueron
identificados dentro del género Talaromyces, formando un solo clado cercano a T.

rubicundus. Sin embargo, no fue posible asignar una especie conocida.

Se realizaron pruebas de confrontacion in vitro directa e indirecta, evidencidndose que
los tres hongos pueden inhibir el crecimiento de FocM5, y que moléculas difusibles tienen
un papel preponderante en la inhibicion. Se realiz6 una extraccion con acetato de etilo
del medio liquido donde crecieron los tres hongos. El extracto inhibio el crecimiento
micelial y retrasé la germinacion de conidios de FocM5. El extracto se analiz6 mediante

LC-MS2 y para una primera anotacion de metabolitos se utilizo la herramienta GNPS.

Se detectaron los poliésteres orbuticina y 32-hidroxiorbuticina, reportados como
inhibidores de la sintesis de pared celular. Estos compuestos podrian estar involucrados

en la malformacion hifal observada en FocM5 en esta investigacion.

Por lo tanto, se evidencio que los hongos enddfitos N10, N11 y N12 aislados de plantas
de platano Manzano tienen el potencial de ser implementadas como control biolégico de
FocM5, ya que secretan moléculas que inhiben el crecimiento de este hongo
posiblemente al afectar la sintesis de polisacaridos de la pared celular. Ademas, se
evidencié la riqueza de metabolitos de una posible nueva especie endodfita de

Talaromyces.



ABSTRACT

The production of plantains and bananas has been affected by a disease called Panama
disease, caused by the fungus Fusarium oxysporum f. sp. cubense (Foc), and given the
severity of this disease, it is necessary to control this phytopathogen through sustainable
measures such as biological control. In this context, the objective of this research was the
molecular and morphological identification of the N10, N11 and N12 fungi, which are found
in plantain plants in the Coastal region of Oaxaca, as well as the in vitro evaluation of their
antifungal capacity against the FocM5 strain.

The ITS-LSU region was amplified and sequenced to classify the fungi based on
molecular criteria. Morphological description of fungal growth was conducted on different
culture media, and their microscopic description was done through observations of their
reproductive structures using optical microscopy. The three fungi were identified within
the Talaromyces genus, forming a single clade closely related to T. rubicundus. However,

it was not possible to assign a known species.

Direct and indirect in vitro confrontation tests were performed, evidencing that all three
fungi can inhibit the growth of FocM5, and that diffusible molecules have a preponderant
role in the inhibition. An ethyl acetate extraction was carried out from the liquid medium in
which the three fungi grew. The extract inhibited mycelial growth and delayed the
germination of FocM5 conidia. The extract was analyzed using LC-MS2, and the GNPS

tool was used for initial metabolite annotation.

The polyesters orbuticin and 32-hydroxyorbuticin were detected. They were reported as
inhibitors of cell wall biosynthesis. These compounds might be involved in the observed

hyphal malformation in FocM5 in this investigation.

Therefore, it was evident that the endophytic fungi N10, N11, and N12 isolated from
plantain plants have the potential to be implemented as biological control agents against
FocM5, since they secrete molecules that inhibit the growth of this fungus, possibly by
affecting polysaccharide synthesis in the cell wall. In addition, the richness of metabolites

of such new endophytic species of Talaromyces was evidenced.



