RESUMEN

En este trabajo se analiz6 la distribucion tisular de sanguinarina y berberina en
Argemone mexicana en diversas etapas de desarrollo y en funcion de la distribucién de
los transcritos involucrados en la sintesis de alcaloides. El trabajo incluy6 tres
componentes: el desarrollo de un método para el analisis y cuantificacién de los
alcaloides; el andlisis detallado de la distribucion de los alcaloides en diferentes tejidos
y etapas de desarrollo, y en funcién de la distribucion de transcritos, la elaboracion de
un transcriptoma representativo. EI método cromatografico resultd confiable,
reproducible y redujo el tiempo de analisis comparado con otros métodos. Por otro
lado, la capacidad de sintetizar sanguinarina aparecié desde etapas muy tempranas
del desarrollo, mientras que la formacion de berberina requirié el desarrollo del tejido
fotosintético. La capacidad biosintética de las raices, evaluada por la acumulacion
relativa de transcritos, disminuyé conforme el desarrollo de la planta avanzo,
aumentando en las partes aéreas, independientemente del patron de distribucién de
alcaloides. Finalmente, se seleccionaron los tejidos mas representativos para la
elaboracion de un transcriptoma en el que se encontraron 19 transcritos relacionados
con la sintesis de alcaloides. La disponibilidad de este transcriptoma representara una
valiosa herramienta para el andlisis de los procesos que gobiernan la sintesis de
alcaloides en esta planta.






ABSTRACT

The distribution of sanguinarine and berberine was analyzed in Argemone
mexicana tissues through different stages of development and according to transcripts’
abundance of genes involved in the biosynthetic process. This work included three
components: the development of a chromatographic method for alkaloid detection and
quantitation; a detailed study of alkaloids’ distribution through different tissues and
stages of development, complemented with the transcriptional profiles associated to
alkaloid synthesis and the generation of a transcriptomic collection from radicles and
aerial tissues of developing seedlings. The chromatographic method was reliable,
reproducible and reduced the time needed for analysis compared to other reported
methods. On the other hand, the synthetic capability to produce sanguinarine was
present from early developmental stages, whereas that of berberine initiated after the
development of photosynthetic tissues. Alkaloid biosynthesis in underground tissues,
estimated as the relative accumulation of transcripts, decreased along plant
development, in contrast to the observed increase in the aerial parts, independently of
alkaloids distribution. Finally, tissues from seedlings at two stages of development were
selected based on their alkaloids’ profiles to prepare cDNA libraries that were used for
massive sequencing and the generation of a de novo representative transcriptome. A
total of 19 transcripts involved in alkaloids’ biosynthesis were identified in this process,
suggesting that, besides these, those involved in the regulation of the biosynthetic
pathway could also be present. This transcriptome represents a valuable tool that will
allow the study of processes regulating alkaloids’ biosynthesis in this plant.
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