
MITOGENOME ANNOUNCEMENT

Complete mitochondrial genome of Asian koel Eudynamys scolopaceus (Aves:
Cuculiformes) from South Korea

Yun Sun Lee , Eujin Cheong , Jin Young Park , Wee-Haeng Hur , Yu-Seong Choi , Hyung-Kyu Nam
and Dong-won Kim

National Migratory Birds Center, National Institute of Biological Resources, Incheon, Republic of Korea

ABSTRACT
In this study, we analyzed the complete mitochondrial genome of Eudynamys scolopaceus using
Illumina and Pacbio next-generation sequencing. The total length of the mitogenome was 18,170bp
and contained 13 protein-coding genes (PCGs), two ribosomal RNAs, 22 transfer RNAs, a non-coding
control region, and two repeat regions. The order of the genes and genome structure were the same
as those in a previous publication in other Cuculidae species. A phylogenetic tree constructed with 13
PCGs indicated that E. scolopaceus is closely related to Urodynamis taitensis and genus Cuculus.

ARTICLE HISTORY
Received 1 June 2022
Accepted 6 October 2022

KEYWORDS
Eudynamys scolopaceus;
Asian Koel; mitochondrial
genome; next-
generation sequencing

The Asian Koel (Eudynamys scolopaceus Linnaeus, 1758) is a
large cuckoo species in the family Cuculidae. The main
phenotypic characteristic of male is a glossy bluish-black
body, a long tail, and a crimson iris. The female has a dark
brown body with many pale spots and a long tail. E. scolopa-
ceus is distributed in Central and Southern China, the
Indochina Peninsula, and Southeast Asia (Won and Kim
2012). In South Korea, E. scolopaceus are occasionally
observed as vagrant birds. According to the International
Union for Conservation of Nature (IUCN) Red List, E. scolopa-
ceus is listed as a least concern (LC) species (BirdLife
International 2016). Mitochondrial genome is valuable for
analyzing the phylogenetic relationships and evolutionary
status of species. The complete mitochondrial genome of
E. scolopaceus had not been published from South Korea. In
this study, we describe the complete mitochondrial genome
of E. scolopaceus from South Korea and explore the phylo-
genetic relationships among species of Cuculidae.

E. scolopaceus (NIBRGR0000637157) was collected from
Baengnyeong Island, Ongjin-gun, Incheon, South Korea (37�

570 36.600N, 124� 390 53.300E) on 21 May 2020 as a carcass.
Sample collection was carried out with the approval of a wild
animal collection permit (no. 2020-1 Ongjin-gun) and the
specimen was identified by Dong-won Kim (National
Migratory Birds Center, Incheon, Republic of Korea). Muscle
tissue samples for the experiment were taken from the chest
and stored in the deep-freezer of the National Migratory
Birds Center, National Institute of Biological Resources (NIBR),
Incheon until DNA extraction (in charge of the samples:
Dong-won Kim, foowl@korea.kr).

Total genomic DNA was extracted using the QIAamp DNA
Micro Kit (Qiagen, Valencia, CA) according to the manufac-
turer’s protocol. Next-generation sequencing was carried out
on the Illumina HiseqX and Pacbio RSII platform at Geno Tech
Corp. (Daejeon, South Korea). De novo assembly of the mitoge-
nome was performed using CLC Genomics Workbench v6.5.1
(CLCbio, Aarhus, Denmark) and SMRT Analysis v2.3.0 HGAP.2
(Chin et al. 2013). Gene structures of the mitochondrial gen-
ome were annotated with MITOS web program (Bernt et al.
2013). The complete mitochondrial genome sequence of E. sco-
lopaceus was submitted to GenBank (accession no. OL639163).

The mitogenome sequence of E. scolopaceus was 18,170 bp
in length and contained 13 protein-coding genes (PCGs), two
ribosomal RNA genes (rRNAs), 22 transfer RNA genes (tRNAs),
and a non-coding control region (CR) with two repeat regions,
similar to other Cuculidae species. The G-C content (41.9%)
was significantly lower than the A-T content (58.1%) with the
following base-pair composition: 34.1% (A), 29.6% (C), 12.3%
(G), and 24.0% (T). Nine of the genes in E. scolopaceus were
located on the light strand (L-strand), including one PCG (ND6)
and eight tRNA genes (tRNA-Gln, Ala, Asn, Cys, Tyr, Ser, Pro, and
Glu). The other 29 genes were located on the heavy strand (H-
strand). Nine PCGs started with ATG; the exceptions were
COX1 (GTG), ND2, ND3, and ND5 (ATA). Ten PCGs terminated
with the complete vertebrate mitochondrial stop codons TAA
(COX2, ATP8, ATP6, ND3, ND4L, CYTB, and ND5), AGG (COX1),
AGA (ND1), and TAG (ND6). Only three genes had incomplete
stop codons, ending as ATT (ND2), CTT (COX3), and TAT (ND4).

The phylogenetic maximum-likelihood (ML) tree based on
the 13 concatenated PCGs was constructed using MEGA X
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(Kumar et al. 2018) with 1000 bootstrap replicates. The most
appropriate models for the ML trees were selected with MEGA X
(Kumar et al. 2018). The best-fit model for the ML tree was the
general time reversible (GTR) model with Gamma distributed
(þG) and proportion of invariant sites (þI). The mitochondrial
genome reference for the phylogenetic tree corresponded to 12
individuals (12 species) of Cuculidae from GenBank. The Brown-
cheeked Rail (Rallus indicus) was used as an out-group
(OM837807). The phylogenetic result indicated that E. scolopa-
ceus belongs to the family Cuculidae, and closely related to the
Pacific Long-tailed Cuckoo (Urodynamis taitensis) and genus
Cuculus (Figure 1). U. taitensis was included in the genus
Eudynamys in the past (Mayr 1944; Mason 1997), but it is now
separated into a new genus, Urodynamis (Payne 2005). Also,
phylogenetic tree showed that other species in the order
Cuculiformes clustered within family groups. This phylogenetic
tree topology was identical with recent study from South China
(Wang et al. 2022). The mitochondrial genome of E. scolopaceus
(OM115963) published by Wang formed a single clade with E.
scolopaceus (OL639163 in this study) in the phylogenetic tree. In
conclusion, our results provide a mitogenome database for fur-
ther evolutionary and molecular research on Cuculidae.
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Figure 1. Maximum-likelihood (ML) phylogenetic tree based on 13 PCGs of 13 Cuculidae mitogenomes with 1000 bootstrap replicates. Rallus indicus was used as
an out group. Node labels indicate bootstrap values. The mitogenome of Eudynamys scolopaceus (square box) was determined in this study.
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accession no. OL639163. The associated BioProject, SRA, and Bio-Sample
numbers are PRJNA815876, SRR18319842, and SAMN26646336, respectively.
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