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MATERIAL AND METHODS

- Plant material and RNA extraction. Padron peppers (mildly hot), were provided by the Regulatory
Council of Denomination of Origin “Pemento de Herbdon” (Herbdon, Coruia, Spain). Fruits were
harvested at two different developmental stages: green immature and red ripe. Three biological
replicates were included in the analysis for the two ripening stages. Total RNA was isolated from pepper
fruits using a two-step method based on Trizol® Reagent (Gibco BRL) and the RNAeasy Plant Mini Kit
(Qiagen), following the manufacturer’s instructions [4].

INTRODUCTION

Pepper (Capsicum annuum L.) fruits are one of the most consumed vegetables worldwide. It
has a great agro-economical relevance since is extensively cultivated. They are characterized
by their high vitamin C and A, and mineral contents [1]. Capsicum annuum has many varieties,
whose fruits differ in size, shape, color, and pungency being this last characteristic due to the
presence, in different degrees, of capsaicinoids, an alkaloid that is exclusive of the genus
Capsicum [2].

During the ripening process, fruits undergo biochemical and physiological changes that
determine their organoleptic properties such as flavor, color, texture and aroma. This
developmental process is highly regulated by gene expression, hormonal signaling and
environmental factors.

In recent decades, advances in next-generation sequencing (NGS) techniques have allowed
the generation of a large amount of information which is essential for understanding the
complex molecular networks that describe the biology of higher plants.

Thus, our study aimed to reconstruct the transcriptome of pepper fruits to determine the
differential expression of genes between two different ripening stages. Our analysis provides
new insights on the genetic regulation processes that occur during the ripening of an
autochthonous Spanish variety called “Padron” [3], which is becoming increasingly more
relevant in the national market.

- Library preparation and RNA-sequencing. Libraries were prepared using an optimized lllumina
protocol and were sequenced on an lllumina NextSeg550 platform using 2 x 75 bp paired-end reads.

- Quality filtering, de novo assembly and mapping. Reads were pre-processed to remove low-quality
sequences. Clean reads were assembled using Velvet. Bowtie2 was used to realign the reads and
Samtools to quantify known transcripts (count reads per transcript).

Functional annotation and expression analysis. The resulting transcriptome was annotated using
FullLengther-Next. The obtained transcripts were classified according to Gene Ontology (GO) using
PlantRegMap. Significant categories and their respective p-values were filtered using the REVIGO tool.
Differential expression analyses were performed using DEgenes-Hunter. Finally, MapMan software was
used to visualize the metabolic pathways regulated by DEGs.

RESULTS
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CONCLUSIONS

 This study provides the first transcriptome of an autochthonous variety of pepper
from the northwest of the Iberian Peninsula, which could have future
biotechnological applications. Likewise, this transcriptomic analysis will allow
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knowledge to be gained on the pathways that are modulated during ripening in non-
climacteric fruits.
Regarding primary metabolic pathways, repression events seem to prevail over 1)
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overexpression processes. This tendency seems to balance out in the metabolic
pathways of secondary metabolism.
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