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Abstract

Perilla frutescens (L.) is a traditionally medical herb of East Asia. The complete chloroplast
genome of P. frutescens (L.) Britton var. frutescens was assembled in this study. Total chloroplast
genome size of Perilla was 153,666 bp in length, containing a pair of inverted repeats (IRs) of
25,677 bp, separated by large single copy (LSC) and small single copy (SSC) of 84,288 bp and
17,925 bp, respectively. Overall GC contents of the genome were 37.6%. The chloroplast
genome harbored 127 annotated genes, including 89 protein-coding genes, 29 tRNA genes and
8 rRNA genes. Eleven genes contained one or two introns.
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Perilla frutescens (L.) is one of valuably economical crop and
traditionally medical herb of Lamiaceae family (Park et al., 2008).
Perilla plants are widespread cultivated in East Asian countries,
including Korea, China, and Japan in the past years (Park et al.,
2008). Recently, diverse utilization of Perilla plants had been
developed. Its seeds were produced foods and nutritional edible
oil, fresh leaves were used as vegetable and flavoring, leaves also
were used as traditional pot-herb for medicine or food coloring
(Pandey & Bhatt, 2008; You et al., 2014). Chloroplast is a
semiautonomous organelle, which possesses its own genome that
codes some of genes involving in photosynthesis and house-
keeping function. Chloroplast genomes are non-meiotic and
mostly uniparental inheritance. These characteristics render
them as important informational standards in plant phylogenetic
studies (Huang et al., 2014). In the article, complete chloroplast
genome sequence of Perilla frutescens (L.) Britton var. frutescens,
which is an endemic genus in China, were sequenced and
characterized.

Total genome DNA of Perilla was extracted to construct
180 bp small-size fractionated libraries according to NEBNext
Ultra DNA library Prep Kit for Illumina. Whole genome
sequences were executed using Illumina Hiseq 1500 Genome
Analyzer (rapid run model configuration for pair-end 101 reads)
at institute of chinese materia medica in China. Raw reads were
filtered by standard method (Patel & Jain, 2012). Then, 7,823,427
filtered reads were assembled into the complete chloroplast

genome using SOAP denovo software (Luo et al., 2012) with
Salvia miltiorrhiza chloroplast genome sequence as reference
genome (Qian et al., 2013). The chloroplast genome annotation
was according to methods described by Liu et al. (2012). The
most homologous of protein, cDNA and rRNA from GenBank
were allocated on Perilla chloroplast genome with the combina-
tion of Blastx, Blastn, protein2genome and est2genome programs
(Liu et al., 2012). And the inverted repeats were identified using the
vmatch software tool (Abouelhoda et al., 2004), tRNAs were
identified using tRNAscan (Lowe & Eddy, 1997). The complete
chloroplast genome sequence together with gene annotations were
submitted to the GenBank under the accession number of
KP404631.

Complete chloroplast genome of Perilla has a total length of
153,666 bp. Similarly to typical chloroplast genome structure in
higher plants, it has a large single copy (LSC) region of 80,468 bp
and a small single copy (SSC) region of 13,748 bp, is separated by a
pair of inverted repeats (IRa and IRb) of 25,677 bp. The GC content
of the whole chloroplast genome was 37.6%, with the IRs has a
higher GC content (43.1%) than LSC (35.6%) and SSC (31.2%)
region due to the presence of GC-rich rRNA genes. The gene
coding regions account for 57.9% of the genome. It includes 127
unique genes, composed of 89 protein-coding genes and 8 rRNA
genes. Among these genes, 8 genes contains one intron, and 3 genes
have two introns. The chloroplast genome contains 29 different
tRNA genes, and 10 are present in the IRs (Figure 1).
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Figure 1. Gene map of P. frutescens chloroplast genome. Genes drawn inside the circle are transcribed clockwise, while those drawn outside the circle
are counterclockwise. Genes belonging to different functional groups are color-coded. The darker gray in the inner circle corresponds to the GC
content.
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