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ABSTRACT
We here sequenced the complete plastid genome (plastome) of Vaccinium japonicum (Ericaceae), a
deciduous broad-leaved shrub endemic to East Asia. This species has considerable practical economic
value. The plastome of V. japonicum is assembled as a single contig (187,213 bp). A large single copy
(104,637 bp) and a small single copy (3,000bp) of the genome are separated by a pair of inverted
repeats (39,788 bp). The genome consists of 135 genes, which include 88 protein coding, eight riboso-
mal RNA, and 39 transfer RNA genes. The plastome of V. japonicum is similar to that of Vaccinium mac-
rocarpon in gene content and order. Our phylogenetic analysis revealed the phylogenetic position of V.
japonicum in a highly supported clade of the genus Vaccinium together with other four congeners, V.
bracteatum, V. vitis-idaea, V. uliginosum and V. macrocarpon.
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Vaccinium L., the largest genus within the blueberry tribe
(Vaccinieae Rchb.) in the family Ericaceae, consists of approxi-
mately 450 species that are widely distributed globally
(Vander Kloet and Dickinson 2009; Kim et al. 2020). Owing to
the economic, agricultural, and medical importance, several
plastid genomes (plastomes) of this genus have been
sequenced (Fajardo et al. 2013). Moreover, several studies
have provided evidence for powerful phylogenetic utilities
and, particularly, noteworthy evolutionary evidence for early-
diverging Vaccinium (Kim et al. 2019; Kim et al. 2020).
Nonetheless, there is limited understanding of the evolution
of species of the genus Vaccinium, especially with regard to
the East Asian species.

Vaccinium japonicum Miq. is a deciduous broad-leaved
shrub belonging to the section Oxycoccoides and is widely
distributed in the warm-temperate regions of East Asia,
including China, Korea (Jeju Island), and Japan. The main
characteristics of this species include corolla divided nearly to
the base and margin strongly revolute, and morphologically
indistinct from Vaccinium erythrocarpum Michx. distributed in
North America. For these reasons, V. japonicum is sometimes
treated as a subspecies of V. erythrocarpum (Vander Kloet
and Bohm 1991; Tamada 2004), which still under taxonomic
controversy. Vaccinium japonicum consists of three varieties:
V. japonicum var. japonicum is restricted to Korea (Jeju Island;
Lee 2003; Kong et al. 2014) and Japan (Yamazaki 1993), V.
japonicum var. sinicum (Nakai) Rehder to China (Ruizheng

and Stevens 2005), and V. japonicum var. lasiostemon Hayata
to Taiwan (Boufford et al. 2003). The complete plastome
sequence of V. japonicum var. japonicum can provide crucial
clues regarding the evolutionary process of the genus, and
solve taxonomic controversies of inter/intra species within
the section Oxycoccoides. We here sequenced and character-
ized a complete plastome from V. japonicum endemic to
East Asia.

Vaccinium japonicum samples were collected from Jeju
Island, South Korea (33�17059.3ʺN, 126�35002.7ʺ E). The vou-
cher specimen (Lee. 2007016) was stored in the Korea
National Arboretum (sdclym@korea.kr). The total genomic
DNA was sequenced on MGI-seq 2000 platform (LAS, Seoul,
Korea) following manufacturer’s protocols. It generated
57,912,004 raw reads (150 bp paired-end). The plastome was
assembled using NOVOPlasty 4.1 (Dierckxsens et al. 2017),
with the V. macrocarpon rbcL gene sequence (Fajardo et al.
2013; JQ757046) as the seed. The assembled plastome was
checked using Geneious 10.2.3 (Kearse et al. 2012) by map-
ping 590,424 reads, resulting in a coverage of 150x. The
annotation was separately performed using Geneious and
was manually corrected for the start and stop codons as well
as for the intron/exon boundaries. The annotated plastome
sequence was deposited in GenBank (accession number:
MW006668). To construct the phylogenetic tree, plastomes of
13 species from the NCBI database were downloaded. The
alignments were performed using MAFFT (Katoh and Toh
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2010). The maximum likelihood (ML) analysis was performed
with RAxML v.8.0 (Stamatakis, 2014) using default parameters
and 1000 bootstrap replicates. For the RAxML tree, the gen-
eral time-reversible (GTR) model of nucleotide substitution
was used with the Gamma model of rate heterogeneity.

The V. japonicum plastome is 187,213 bp long, with two
inverted repeat (IR) regions (39,788 bp each) that separate a
large single copy (LSC) region (104,637 bp) and a small single
copy (SSC) region (3000 bp). The genome has a pair of
enlarged IR regions and an extremely shortened SSC region,
which contains only a single gene—ndhF. In total, 135 genes,
which include 88 protein-coding, eight ribosomal RNA, and
39 transfer RNA genes, were annotated. The GC content in
overall, LSC, SSC, IR regions are 36.7%, 35.7%, 29.3%, and
38.4%, respectively. The most similar plastome, compared to
V. japonicum (187,213 bp) in gene content and order, is V.
macrocarpon (176,045 bp), despite the length difference.

The ML tree shows that all five Vaccinium species, V. brac-
teatum, V. vitis-idaea, V. uliginosum, V. macrocarpon and V.
japonicum, are a monophyletic group with a 100% bootstrap
value (Figure 1). This suggests that the complete plastome
sequenced in this study is a valuable input to the genomic
resources of Ericaceae and can be utilized in future evolution-
ary studies.
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Figure 1. Maximum-likelihood phylogenetic tree constructed with RAxML using complete plastomes of the 14 species of Ericales. Numbers above the nodes indi-
cate bootstrap values with 1000 replicates.
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