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ABSTRACT
Favonigobius reichei, belongs to the family Gobiidae, which is widely distributed in estuarine and mar-
ine waters of the coasts of the Indian and the western Pacific Oceans. The entire mitochondrial gen-
ome of F. reichei is 16,415 base pairs (bp) in length and contained 13 protein-coding genes (PCGs), 2
ribosomal RNA (rRNA) genes, and 22 transfer RNA (tRNA) genes. The overall base composition is
27.71% A, 26.78% T, 28.02% C, and 17.49% G, showing AT-rich feature (54.49%). Phylogenetic analysis
based on 13 PCGs shows the F. reichei has the closest evolutionary relationship with Myersina macro-
stoma. This work provides a valuable mitogenome resource for better understanding of the conserva-
tion genetics, environmental DNA, and population studies in the family Gobiidae.
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The family Gobiidae, also known as one of the largest verte-
brate families, with 1916 valid species in five subfamilies
exists according to Fricke et al. (2019). Favonigobius reichei
(Bleeker 1854), the Indo-Pacific tropical sand goby, is widely
distributed in estuarine and marine waters of the coasts of
the Indian and the western Pacific Oceans (Froese and Pauly
2019). The genus Favonigobius currently comprises nine rec-
ognized species, while only one Favonigobius mitogenome (F.
gymnauchen) has been completely sequenced; denser species
sampling has been demonstrated to facilitate for species
phylogenetic analyses and evolutionary analyses. Here, we
assembled the complete mitochondrial genome of F. reichei
for phylogenetic and evolutionary investigations of
Favonigobius and Gobiidae.

Specimens of F. reichei were collected from the LingShui
city in Hainan Island (18.37�N, 109.91�E) and were vouchered
at College of Fisheries, Guangdong Ocean University with
number GOU103018. The total genomic DNA was extracted
from muscle tissue using a TIANamp Marine Animals DNA Kit
(Tiangen Biotech, Beijing, China) and next-generation
sequencing was described in previous publication (Chiu et al.
2018; Yi et al. 2019). Totally, it produced 24,208,368 clean
reads with a size of 3,631,255,200 base pairs (bp) by Illumina
HiSeq platform (Illumina, San Diego, CA). Protein-coding
genes, ribosomal RNA (rRNA) genes, and transfer RNA (tRNA)

genes were identified using MITOS (Bernt et al. 2013) tool
and manually inspected.

The complete mitochondrial genome of F. reichei is
16,415 bp in length, containing 26.78% of T, 28.02% of C,
27.71% of A, and 17.49% of G (GenBank accession number:
MN617828). It contains the typical set of 13 protein-coding
genes (PCGs), 22 tRNAs, 2 rRNAs (12S and 16S rRNAs) and a
D-loop control region. All PCGs start with ATG, except for
COI, which used GTG as the start codon. The stop codon of
seven protein coding genes (COI, ATP8, ATP6, ND4L, and
ND5) is TAA, whereas the ND1, ND2, ND3, and ND6 genes
use TAG as the stop codon. The remaining PCGs (COII, COIII,
ND4, and Cyt b) have incomplete stop codons T (Figure 1).
The 22 tRNA genes have lengths ranging from 68 (tRNAPhe,
tRNASer) to 75 (tRNALys) bp and can fold into a typical clover-
leaf structure except tRNASer (AGY), which lacks a dihydrouri-
dine arm.

To determine the phylogenetic position of H. melapterus,
phylogenetic tree was reconstructed by maximum likelihood
(ML) methods using PhyloSuite (Zhang et al. 2020).
Phylogenetic relationships based on the concatenated set of
13 PCGs sequences of the 13 Gobiidae species indicates that
F. reichei has the closest evolutionary relationship with F.
gymnauchen and Myersina macrostoma (Figure 1). This study
provides a valuable mitogenome resource for better
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understanding of the conservation genetics, environmental
DNA, and population studies in the family Gobiidae.
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Figure 1. Phylogenetic tree of Favonigobius reichei and 13 related species in Gobiidae based on the 13 concatenated nucleotide sequences of the entire protein-
coding genes (PCGs) by maximum likelihood (ML) analysis. The numbers on the nodes are the bootstrap values/SH-like aLRT analyses. GenBank accession numbers
are given before the species name.
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