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Elettaria cardamomum (L.) Maton, known as ‘queen of spices, is a perennial herbaceous monocot of the family
Zingiberaceae, native to southern India. Cardamom is an economically valuable spice crop and usedwidely in cu-
linary andmedicinal purposes. In the present study, using Ion Proton RNA sequencing technology, we performed
transcriptome sequencing and de novo transcriptome assembly of a wild and five cultivar genotypes of carda-
mom. RNA-seq generated a total of 22,811,983 (92 base) and 24,889,197 (75 base) raw reads accounting for ap-
proximately 8.21GB and 7.65GB of sequence data for wild and cultivar genotypes of cardamom respectively. The
raw data were submitted to SRA database of NCBI under the accession numbers SRX1141272 (wild) and
SRX1141276 (cultivars). The raw reads were quality filtered and assembled using MIRA assembler resulted
with 112,208 and 264,161contigs having N50 value 616 and 664 for wild and cultivar cardamom respectively.
The assembled unigeneswere functionally annotated using several databases including PlantCyc for pathway an-
notation. This work represents the first report on cardamom transcriptome sequencing. In order to generate a
comprehensive reference transcriptome, we further assembled the raw reads of wild and cultivar genotypes
which might enrich the plant transcriptome database and trigger advanced research in cardamom genomics.

© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Direct link to deposited data

http://www.ncbi.nlm.nih.gov/sra/SRX1141276[accn]
http://www.ncbi.nlm.nih.gov/sra/SRX1141272[accn]

2. Introduction

Elettaria cardamomum (L.)Maton or small cardamom, belongs to the
family Zingiberaceae, is a potential spice crop due to its unique aromatic
flavor and multiple health benefits. Cardamom seeds and fruits are the
economically significant parts and effectively used as a traditional med-
icine, food additive and flavoring agent [1]. The essential oil component
extracted from the fruits of cardamomwas reported to possess antibac-
terial, anti-inflammatory, analgesic, and antispasmodic activities [2,3].
In the cardamom essential oil, the bioactive component d- limonene
was reported to possess chemopreventive property towards colon can-
cer, mammary, lung, liver, skin and stomach cancers in rodents [4–6].
Hence better understanding of genes and pathways associated with
the biosynthesis of the active compounds in cardamommight be bene-
ficial for therapeutic purposes aswell as selection of superior genotypes.
Since there are no genomic and transcriptome data of cardamom avail-
able in any of the publicly available databases, the data we presented
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Table 1
Read and assembly statistics of cardamom transcriptome.

Plant material Cultivar Wild

Total number of raw reads 24,889,197 22,811,983
Total number of bases 1,856,105,873 2,105,322,150
N20 1,518,466,470 1,719,212,155
GC% 55 55
Read length 73 bp 92 bp
Reads after adapter removal and quality trimming 18,921,421 17,515,399
Total contigs 264,161 112,208
Largest contig 1489 1263
N50 contig size 616 664
Average consensus quality 26 26
Contigs with reads without quality values 0 0
Maximum coverage (total) 24,835 17,774
Total size of assembly 16 MB 43 MB
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here provide information on potential genes coding for enzymes re-
sponsible for pharmaceutically valuable bioproducts.

3. Experimental design, materials and methods

3.1. Plant material

Fresh leaf, stem, flower, flower bud and young fruit were collected
fromwild and five cultivar accessions (including landraces and released
varieties) of cardamom growing in the JNTBGRI cardamom conservato-
ry. The tissues were immediately frozen in liquid nitrogen and kept as
such until processing.

3.2. Total RNA isolation and transcriptome sequencing

Total RNA was isolated from all tissues of cardamom using RNeasy
plantmini kit combinedwithmodified CTABmethod [7]. Quantification
and quality analysis were done using 2100 BioAnalyzer (Agilent Tech-
nologies). The tissues of wild cardamom were pooled as one sample
and the tissues from all cultivars were pooled as second sample
representing wild and cultivar genotypes of cardamom. Two sets of
total RNA were purified and cDNA library was constructed using Ion
Total RNA seq Kit V2 according tomanufacturer's instructions. The puri-
fied libraries were submitted to RNA sequencingwith the Ion Proton se-
quencer. RNA seq generated a total of 22,811,983 (92 base) and
24,889,197 (75 base) raw reads accounting for approximately 8.21
and 7.65 GB of sequence data for wild and cultivar genotypes of carda-
mom respectively.

3.3. De novo transcriptome assembly and functional annotation

The raw reads were preprocessed to remove low quality bases,
tRNAs and rRNAs. De novo assembly was performed with MIRA (Mim-
icking Intelligent Read Assembly) program [8] which assembles read
pairs from partial path into contigs. The transcriptome assembly gener-
ated 112,208 and 264,161 contigs forwild and cultivar genotypes and to
generate a comprehensive reference transcriptome a combined
assembly was performed which yielded 178,745 contigs (Table 1). We
annotated the assembled transcripts to NCBI non redundant (NR) pro-
tein database, Swissprot, TrEMBL, pfam, PlantCyc, KOG and TAIR10 da-
tabases. We also identified the differential expression analysis of
significant genes inwild and cultivar genotypes of cardamom. The infor-
mationwe providedmight be useful inmolecular marker development,
SNP identification, genetic manipulation of specific genes to enhance
the production of desired compounds and breeding for developing
novel elite cultivars.
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