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Abstract
Patchouli plant (Pogostemon cablin (Blanco) Benth.) has been grown for medicinal use for more than 1000 years in China. Here we compared plastid genomes for five accessions
of Patchouli, in order to barcode the two chemotypes: patchoulol-type and pogostome-type. Although only a 1bp indel was detected, it could be successfully used as a barcode
to distinguish the two chemotypes, as verified by PCR and Sanger sequencing. Our findings support the utility of cp genomes as DNA barcode to distinguishing plant cultivars.

Introduction
Pogostemon cablin (Blanco) Benth. (Lamiaceae), known as Patchouli,
is of important economic value for its use in medicines and fragrant
products. As a well-known Chinese materia medica, it is widely used
in gastrointestinal disease and exterior syndromes (Chen et al.,
2013). Patchouli essential oil, extracted from the dried leaves and
young twigs of P cablin, is mainly composed of patchouli alcohol and
pogostone. Based on their concentrations, P. cablin is divided into
two chemotypes: pogostone-type, which has a high content of
pogostone and a low content of patchouli alcohol, and patchouloltype, which has a high content of patchouli alcohol and a low content
of pogostone (Luo et al., 2003). The pogostone-type Patchouli is
considered as the best resource for Chinese medicinal uses (Luo et
al., 2003), however the production of its effective constituent for
medicines, pogostone, is extremely low, as this chemotype can be
only cultivated in the suburb of Gaoyao and Guangzhou city, and that

its cultivated areas are only 0.67 ha and 0.067 ha, respectively (Wu et
al., 2010). The potchoulol-type Patchouli is more commonly used in
medicines, due to its wider cultivated areas and higher production.
An easy way to distinguish the two chemotypes is of crucial.
Complete plastid genomes have been recently used as plant
barcodes, but its usage in identifying plant cultivars has not been well
tested. In this study, we compared the chloroplast genome of five P.
cablin accessions from China. We also verified the chemotypespecific variation by PCR and Sanger sequencing. The objectives of
our study are to: (i) characterize gene content of the Patchouli
chloroplast genome; (ii) barcode the two chemotypes of this species.
Table 1: The genotypes of two chemotypes in Pogostemon cablin,
verified by PCR and Sanger sequencing.

Material and methods

Population No.

Chemotype Barcode

• Genomes were sequenced for 5 Patchouli accessions, of which 2
were patchoulol-type and 3 were pogostone type.

SH

11

potchoulol-type

GAA

KK

2

potchoulol-type

GAA

• Reads of an accession SP were initially assembled using SPAdes
v3.10.1. Contigs were aligned to the reference plastome of
Pogostemon yatabeanus (Makino) Press using BLAST, for gene
annotations and determination of the order and direction of the
contigs.

YC

2

potchoulol-type

GAA

GY

1

potchoulol-type

GAA

GY

1

pogostone-type

GA

LT

11

pogostone-type

GA

• The remaining sequencing libraries were aligned to SP, in order to
detect genetic variation among the accessions.

SP

1

pogostone-type

GA

• The detected variation was verified by PCR and Sanger sequencing
for 29 accessions, of which 16 are patchoulol-type and 13 are
pogostone-type.

No.: number of studied accessions for each population.

Results
• The complete chloroplast genome (plastome) of P. cablin is
152,461 bp in length and comprises a pair of 25,662 bp inverted
repeat regions (IRs) separated by one small and one large single
copy region (SSC and LSC) of 17,584 and 83,553 bp, respectively
(Fig. 1).
• The plastome contains 132 genes, including 87 protein coding
genes (PCGs), 37 tRNA genes and eight ribosomal RNA genes. Of
these, seven PCGs, seven tRNA and four rRNA occur in double
copies.
• The overall GC content of the P. cablin plastome is 38.2%, while
the corresponding values of the LSC, SSC and IR regions are 36.3%,
32.1% and 43.4%, respectively.
• Based on the alignment of plastome sequences of 5 Patchouli
accessions, the two chemotypes are distinguished by a 1bp indel.
• Through verification by Sanger sequencing, 16 patchoulol-type
accessions and 13 pogostone-type accessions can be separated by
the only barcode revealed by plastome sequence (Table 1).

Conclusions

Fig. 1: Chloroplast genome map of Pogostemon cablin. Genes on the
outside of the outer circle indicate the clockwise direction of
transcription; those on the inside indicate the counterclockwise
direction. The bar graphs on the inner circle reveal GC content in dark
grey with the 50% threshold line.

Patchouli plants seldom flower, and they are generally propagated by
stem cutting, leading to a rapid decline of the genetic diversity of this
species (Paul et al., 2010; Li et al., 2011). Consistent with the low
diversity (Huang et al., 2016), only a 1bp indel was detected from the
chloroplast genomes of different cultivars, but it was successfully to
be used as a barcode to distinguish the patchoulol-type and
pogostone-type accessions. Our finding supports the utility of
plastome to obtain DNA barcode for different plant cultivars.
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