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RESUMEN

Las enfermedades de manchas foliares del banano son un serio problema para la
industria del banano. Las enfermedades causadas por las manchas foliares del
banano estan asociadas a un complejo de hongos patdégenos, de los cuales
sigatoka es considerada la enfermedad foliar mas devastadora del cultivo de
banano, causado por el hongo Pseudocercospora fijiensis responsable de la
necrosis de las hojas del banano. En el presente estudio, un enfoque de
metagenémica dirigida y comparativa ha sido aplicado para caracterizar las
comunidades bacterianas y fungicas en la filosfera a partir de hojas de plantas con
ausencia y presencia de sintomas de enfermedades de manchas foliares. Bacterias
y hongos han sido aisladas e identificadas molecularmente basadas en la
secuencia parcial del gen ADNr 16S y ITS. La clasificacién taxondmica revelo
cuatro y nueve Fylum bacterianos conocidos en tejidos de hojas con ausencia y
presencia de sintomas respectivamente. El analisis de las comunidades
bacterianas revel6 110 OTUs de bacterias. La microbiota bacteriana en hojas sanas
fue compuesta principalmente con Zymobacter que estuvo presente solo en hojas
sanas, seguido de Pantoea y Bacillus. En hojas de plantas con sintomas los
géneros mas representativos fueron Bacillus, Halospirulina y Erwinia, mientras
Rubritepida estuvo presente solo en plantas enfermas. La diversidad fungica de
plantas enfermas reveld 63 OTUs, con los géneros Cladosporiumy Alternaria
como los mas representativos y Pseudocercospora antes conocido como
Mycosphaerella siempre estuvo presente en hojas de plantas enfermas. Nuestros
resultados demuestran que gracias los analisis metagendmicos permite entender
las relaciones entre las comunidades microbianas y fungicas en el microbioma foliar
y proporcionar posibles estrategias de control biolégico de las enfermedades de

manchas foliares del banano.

Palabras claves: Filosfera, Metagendémica, 16S ARNr, ITS, P. fijiensis

Xii



ABSTRACT

Banana leaf spot diseases are a serious problem for the banana industry. The
diseases caused by banana leaf spots are associated with a complex of pathogenic
fungi. Sigatoka is considered the most devastating foliar disease of banana crops,
caused by the fungus Pseudocercospora fijiensis responsible for the necrosis of
banana leaves. In the present study, a targeted and comparative metagenomics
approach has been applied to characterize the bacterial and fungal communities in
the phyllosphere from leaves of plants with the presence and absence of leaf spot
diseases. Bacteria and fungi have been isolated and molecularly identified based
on the partial sequence ofthe 16S rDNA and ITS gene. The taxonomic classification
revealed 4 and nine known bacterial phylum in leaf tissues with absence and
presence of symptoms respectively. Analysis of the bacterial communities revealed
110 bacterial OTUs. The bacterial microbiota in healthy leaves was composed
mainly with Zymobacter that was present only in healthy leaves, followed by
Pantoea and Bacillus. In leaves of plants with symptoms, the most representative
genera were Bacillus,Halospirulinaand Erwinia, while Rubritepida was present only
in diseased plants. The fungal diversity of diseased plants revealed 63 OTUs, with
the genera Cladosporium and Alternaria as the most representative and
Pseudocercospora formerly known as Mycosphaerella was always present in
diseased plants. Our results demonstrate that metagenomic analyzes allow us to
understand the relationships between microbial and fungal communities in the leaf
microbiome and provide possible biological control strategies for banana leaf spot

diseases.

Keywords: Phyllosphere, Metagenomic, 16S rRNA, ITS, P. fijiensis
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