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RESUMEN

La familia Cactaceae, es un gran grupo de plantas suculentas muy diversas y de
amplia distribucion en América. Tiene una gran importancia ambiental, socio-
cultural y econémica destacando los géneros Hylocereus y Echinopsis, como
productores de flavonoides y alcaloides, respectivamente. En Perq, la
identificacion de Cactaceas se adjudica solo a nivel taxonémico y la evaluacion
de sus compuestos bioactivos esta limitado solo a conocimientos etnobotanicos
y medicina tradicional. Por lo tanto, estudios locales a nivel gendmico,
protedmico y metabolémico en Cactaceas es poco conocido. Para el estudio
gendmico (cédigo de barras de ADN) se disefiaron primers para amplificar la
region ITS2. Para el estudio protedmico, se estandarizO un protocolo de
extraccidon de proteinas totales para un andlisis de shotgun proteomics y
blusqueda de base de datos para el mapeo de péptidos por homologia. Y para el
estudio metabolomico, se estandarizé un protocolo de extraccién de metabolitos
incluyendo etapas de meceracién/sonicacion y separacion mediante
cromatografia de capa fina (CCF) para un andlisis por espectrometria de doble
masa (MALDI TOF/TOF). La secuenciacién parial a partir de la region ITS2, se
obtuvo una identidad del 100% en muestras de Hylocereus monacanthus, asi
como en especies de Echinopsis. El andlisis shotgun proteomics, permitié
identificar un total de 133 proteinas para H. monacantus, mientras que 19, 15,
37 y 64 proteinas fueron identificadas para E. pachanoi, E. pachanoi var. cristata,
E. peruvianus y E. santaensis, respectivamente, Las proteinas identificadas en
ambos géneros fueron clasificadas de acuerdo a sus procesos bioldgicos,
conferidos principalmente a proteinas relacionadas con crecimiento y desarrollo,
energia, metabolismo, respuestas de defensa abidtica y biodtica, enzimas de
biosintesis de diversas sustancias, entre otras. En el analisis de metabolitos, se
identificaron acido glutamico, biotina y miricetina de extractos de pulpa y cascara
de frutos de pitahaya fucsia y amarilla. Ademas, se determinaron los primeros
perfiles MS/MS de mescalina en cuatro especies de Echinopsis. En conclusion,
mediante cédigo de barras de ADN se logré identificar las especies del género
Hylocereus y Echinopsis usando la region ITS2 como marcador para la

identificacion molecular, ademas el analisis protedmico y metabolémico, nos



mostré la complejidad de moléculas de los procesos interactivos planta-

microbioma-ambiente de ambos géneros en estado silvestre.

Palabras claves : Hylocereus, Echinopsis, ITS2, proteinas, metabolitos, MALDI
TOF/TOF.



ABSTRACT

The Cactaceae family is a large group of succulent plants very diverse and widely
distributed in America. It has a great environmental, socio-cultural and economic
importance, highlighting the genera Hylocereus and Echinopsis, as producers of
flavonoids and alkaloids, respectively. In Peru, the identification of Cactaceae is
awarded only at the taxonomic level and the evaluation of their bioactive
compounds is limited only to ethnobotanical knowledge and traditional medicine.
Therefore, local studies at the genomic, proteomic and metabolomic levels in
Cactaceae are poorly understood. For the genomic study (DNA barcode) primers
were designed to amplify the ITS2 region. For the proteomic study, a total protein
extraction protocol was standardized for a shotgun proteomics analysis and
database search for peptide homology mapping. And for the metabolomic study,
a metabolite extraction protocol was standardized including rocking / sonication
steps and separation by Thin Layer Chromatography (TLC) for double mass
spectrometry analysis (MALDI TOF / TOF). Parial sequencing from the ITS2
region, 100% identity was obtained in Hylocereus monacanthus samples, as well
as in Echinopsis species. The shotgun proteomics analysis allowed the
identification of a total of 133 proteins for H. monacantus, while 19, 15, 37 and 64
proteins were identified for E. pachanoi, E. pachanoi var. cristata, E. peruvianus
and E. santaensis, respectively, The proteins identified in both genera were
classified according to their biological processes, conferred mainly on proteins
related to growth and development, energy, metabolism, abiotic and biotic
defense responses, enzymes of biosynthesis of various substances, among
others. In the metabolite analysis, glutamic acid, biotin and myricetin were
identified from extracts of pulp and peel of fuchsia and yellow pitahaya fruits.
Furthermore, the first mescaline MS/MS profiles were determined in four
Echinopsis species. In conclusion, by means of a DNA barcode it was possible
to identify the species of the genus Hylocereus and Echinopsis using the ITS2
region as a marker for molecular identification, in addition to the proteomic and
metabolomic analysis, it showed us the complexity of molecules of the interactive

plant-microbiome processes -Environment of both genera in the wild.

Keywords: Hylocereus, Echinopsis, ITS2, proteins, metabolites, MALDI
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