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ABSTRACT
The complete plastid genome of Rhododendron griersonianum, a critically endangered plant species
with extremely small populations, was obtained using Illumina HiSeq X Ten and ONT PromethION
sequencing. The full length of the plastid genome is 206,467 bp with an overall GC content of 35.8%,
which encodes 118 unique genes, including 78 protein-coding genes, 36 tRNA and 4 rRNA genes.
Phylogenetic analysis revealed that all Rhododendron species formed a monophyletic clade. This study
provides a valuable reference and will facilitate future studies related to the general characteristics and
evolution of plastid genomes in the genus Rhododendron.
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The genus Rhododendron L. belongs to the family Ericaceae
and contains more than 1,000 species distributed worldwide
(Chamberlain et al. 1996). R. griersonianum Balf. f. et Forrest is
a critically endangered (CR) species listed both in The Red List
of Rhododendrons (Gibbs et al. 2011) and in the Threatened
Species List of China’s Higher Plants (Qin et al. 2017). It has
been reported that no more than 350 individuals have been
found in the wild (Liu et al. 2019). In the present study, plas-
tid genome of R. griersonianum was generated using Illumina
Novaseq and ONT PromethION sequencing platforms.

Genomic DNA was extracted from young leaves collected
from a single wild individual of R. griersonianum in
Tengchong City, Yunnan Province of China (98�39056.5300E,
25�33024.8100N). And the specimens had been submitted to
the Germplasm Bank of Wild Species, Southwest China (col-
lection number: MYP20191001). Genome sequencing was
performed on Illumina HiSeq X Ten and ONT PromethION
sequencing platforms. GetOrganelle v1.7.0 (Jin et al. 2018),
SMARTdenovo (Ruan 2018) and fmlrc (Wang et al. 2018) were
used to assemble, polish and correct the genome.
Annotation was performed using PGA (Qu et al. 2019), then
manually corrected with the plastid genome R. delavayi (Liu
et al. 2020) as reference. The final length of the plastid gen-
ome is 206,467 bp, which encodes 118 unique genes, includ-
ing 78 protein-coding genes, 36 tRNA and 4 rRNA genes,
with a GC content of 35.8%, and comprising of a SSC (small
single copy) region of 315 bp, a LSC (large single copy)

region of 111,218 bp, and a pair of IR regions of 94,934 bp. A
total of 50 pairs of long repeat sequences with length of
144 bp to 802 bp were identified in the whole plastid gen-
ome by the web service of REPuter (Kurtz and
Schleiermacher 1999). The newly annotated complete plastid
genome was submitted to GenBank, where the received
accession number was MT533181 and had been released.

To study the phylogenetic position of R. griersonianum, we
downloaded the whole chloroplast genomes of 13 species
from NCBI database (https://www.ncbi.nlm.nih.gov). The pro-
tein-coding genes were extracted, concatenated using
Phylosuite v1.2.1 (Zhang et al., 2020) and then used to make
a NJ trees (Figure 1).

Our study represents the first look into the complete plas-
tid genome of R. griersonianum, which is the third
plastid genome in genus Rhododendron, with 12,669 bp lon-
ger than Rhododendron delavayi (Liu et al. 2020) and
70,218 bp longer than Rhododendron � pulchrum (Shen et al.
2019). The availability of R. griersonianum plastid genome will
greatly contribute to the evolutionary and phylogenetic ana-
lysis, and will benefit future studies related to the develop-
ment and horticultural utilization in the genus Rhododendron.
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Figure 1. Phylogenetic analysis based on protein-coding genes in plastid genomes by Neighbor-Joining with 1,000 replicates and Oryza sativa as out group.
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