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Abstract — The giant salmon carp is a Critically Endangered megafish from the Mekong River. Despite its
emblematic species status, it is rarely observed, and less than 30 confirmed specimens have been recorded
since the original species description in 1991. Here, we benefitted from the latest discovery to collect tissues
for mitogenome sequencing. We provide the full mitogenome of Aaptosyax grypus, which is 16601 bp in
length and codes for 13 genes. This mitogenome sequence will help resolve the phylogenetic placement of
this emblematic species. It also provides the 12S gene reference sequence commonly used in environmental
DNA (eDNA) studies and thus opens opportunities for the detection of this elusive species using eDNA,
making it possible to investigate the spatial distribution of the species and develop strategies to conserve this

Critically Endangered megafish.
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The giant salmon carp (daptosyax grypus) is among the
most elusive freshwater fishes. Although large (up to 1.30
metre and >30kg), this megafish was formally described only
35 years ago (Rainboth, 1991), and no more than 30 adult
specimens have been recorded since its original description
(Chan et al., 2024). It is part of an isolated clade from the
Cyprinidae family, with no congeneric species or close
relatives, and the lack of genetic data makes its phylogenetic
placement uncertain within the Cyprinidae (Gaubert et al.,
2009; Yang et al., 2015). This species is moreover considered
Critically Endangered by the IUCN (Vidthayanon, 2011). It
was suspected to be extinct because no specimens were
recorded from 2005 to 2020, until the recent incidental
captures by gillnets of three specimens in the Cambodian
Mekong and one of its major tributaries (Chan et al., 2024).
Therefore, the species still exists, providing an opportunity for
protection (Chan ef al., 2024), but its marked rarity hampers
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conservation actions, which as a foundation requires knowl-
edge about its spatial distribution. The sequence presented here
could help solve the phylogenetic placement of the species and
will also enable the detection of the species through
environmental DNA (eDNA) techniques, therefore allowing
the assessment of the current distribution of the species to set
baselines for future conservation action.

The total mitochondrial DNA was isolated from muscle
tissue sampled on the adult specimen collected by local
fishermen from the Sesan reservoir in Sesan District, Stung
Treng Province, Cambodia, on June 08, 2022. The specimen was
deposited at the Fish Collection Room of the Inland Fisheries
Research & Development Institute (IFReDI), Fisheries Admin-
istration, Cambodia (voucher code CAMB-AGRYO01). It was an
adult, weighing 5 kg and 72.5 cmin total length, leaving no doubt
about the species identification (Fig. 1). Additional DNA
samples are available upon request.

Total genomic DNA was extracted using DNeasy Blood
and Tissue Kit (Qiagen, Valencia, CA, USA, cat#69506)
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Fig. 1. The voucher specimen of Aaptosyax grypus used for full mitogenome sequencing.

following manufacturer’s instructions. The concentration of the
extracted DNA was 35.6ng/wL. Genomic DNA library
preparation was performed using a NEBNext Ultra™ II FS
DNA Library Prep kit for [llumina (NEB #E7805S/L, #E6177S/
L), optimised to create short fragment of approximately 300 pb.
The libraries were sequenced on Illumina Novaseq 6000 using
SP reagent kit v1.5 (500 cycles; cat#20028402) using the Texas
A&M Agrilife Genomics and Bioinformatics Sequencing Core
facility. Necessary quality control measures were performed at
the sequencing centre prior to sequencing. Briefly, an Agilent
Fragment Analyser was used to check fragment size and quality.
Raw Illumina data were pre-processed with fastp to remove
adapters and low-quality reads (Chen, 2023). Putative
mitochondrial reads were skimmed and assembled de novo
using GetOrganelle (Jin et al.,2020). The resulting assembly was
annotated using MitoFish (Iwasaki et al., 2013). We then
manually inspected all start and stop codon and curated all
annotations in Geneious R9 (Kearse et al, 2012).
The mitogenome was visualised using OGDRAW (Greiner
etal., 2019).

The complete mitogenome of A. grypus is 16601 bp in
length (GenBank accession no. PV069721), comprising 13
protein-coding genes, 22 tRNA genes, two rRNA genes, and a
945 bp long control region or D-loop (Fig. 2). The majority of
genes were found on the H strand, except for ND6, tRNAGlu,
tRNAPro, tRNAGIn, tRNAAla, tRNAAsn, tRNACys, tRNA-
Tyr, and tRNASer, which were encoded on the L strand. All
protein-coding genes started with an ATG codon except for the
cytochrome c oxidase subunit I (COXI) genes which started
with the GTG codon. Seven TAA stop codon and one TAG
stop codon were identified. Five incomplete stop codons
were found (ND2, COXII, ND3, ND4, CytB). The GC% of
the mitogenome of the studied species was found to be 43.1.
D-loop was found highly AT rich with 67.3% AT content.

The complete mitochondrial genome produced in the
present study represents the most complete DNA sequence for

A. grypus. It might be a useful tool for the phylogenetic
placement of the species in the Cyprinids phylogeny. Its
current placement is uncertain, and 4. grypus was proposed as
a basal member of the Barbinae in the Cyprinids supertree
generated by Gaubert ef al. (2009) from multiple morphologi-
cal and genetic sources. In contrast, Yang et al. (2015) consider
A. grypus as part of the Cyprinini based on molecular data.
Still, this last study indicates that the taxonomic position of
A. grypus remains uncertain due to the paucity of available
genetic data (only a single Cytb sequence was available). We
therefore believe that integrating the full 4. grypus mitoge-
nome to future phylogenetic studies will ease the placement of
this enigmatic species.

The full mitogenome also opens opportunities for the
detection of A. grypus in the natural environment using
environmental DNA techniques, which are now recognised as
a fast and efficient technique for fish inventories (Takahashi
et al., 2023). The 12S sequence provided here will allow the
inclusion of 4. grypus in the eDNA reference libraries using the
most common and recognised primers for fishes, such as Teleol
and Mifish (Polanco et al.,2021).Italso provides the opportunity
to develop species-specific markers designed for quantitative
eDNA techniques such as qPCR or digital PCR (Jerde et al.,
2021). Leveraging our ability to detect the presence and even
quantify the abundance of 4. grypus through eDNA techniques
would be an asset for the conservation of this elusive species. It
would allow us to map the species’ spatial distribution range and
design targeted conservation in these areas. The complete
mitogenome provided here, therefore, unlocks the development
of conservation approaches to this emblematic but Critically
Endangered species.
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Fig. 2. Map of Aaptosyax grypus mitochondrial genome of 16601 bp representing 13 protein-coding genes, 22 tRNA genes, two rRNA genes,
and a 945 bp long control region or D-loop. The annotated features of the outer circle are colored by their functional categories as shown in the

legend (bottom right), and the inner circle indicates the GC content.
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