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ABSTRACT
Locally known as “Galunggong”, Decapterus species (round scads) are small pelagic fishes that belong to the family Carangidae and are widely
distributed in the Indo-Pacific oceans. These species are among the most economically important fishes in Philippine fisheries, both municipal and
commercial, in terms of volume and value. Genetic approaches and tools can play an important role in elucidating the impact of high level of fishing
effort on, and hence in the development of effective management strategies for, local populations of these species but currently such tools are lacking.
In this study, we generated and annotated a high-quality draft genome assembly for the shortfin scad, D. macrosoma, using long-read sequencing
(PacBio HiFi reads). The total assembly size of the genome was 724 Mb, close to the expected size, comprising just 974 contigs with an N50 of 4.36
Mb; the longest contig was 18.9 Mb. BUSCO analysis indicated that the draft genome assembly was 97.8% complete with 96.5% of the single-copy
orthologs in the Actinopterygii library profile. The assembled genome was also characterized by having a relatively small number of repetitive elements.
The generated genome assembly is the first high-quality genome assembly to be reported for the genus Decapterus and will serve as a valuable
resource for population genomics studies and for the development of fisheries management strategies for these species.
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RESULTS

INTRODUCTION
The round scads account for a significant fraction of the
Philippines’ fisheries production and the management of their
fisheries is therefore crucial. Genetic tools have been routinely
used to generate information relevant to fisheries management. In
particular, the generation of genomic resources represents a key
step towards the development of sound and sustainable fisheries
management strategies. However, despite the economic
importance of round scads to the country’s fisheries production,
genomic resources for these species are still limited. Here, we
sequenced, assembled, and annotated the genome of D.
macrosoma using the PacBio HiFi sequencing platform.

MATERIALS & METHODS

A. Genome Profiling (K-mer distribution and estimation of genome properties)
Table 1. Properties of D. macrosoma genome inferred from
PacBio HiFi reads using the GenomeScope software.
Metric

Figure 1. K-mer distribution analysis of PacBio HiFi reads
using GenomeScope based on k value 21. K-mer occurrences
(x axis) were plotted against their frequencies (y axis).

D. macrosoma genome

Estimated Genome Size

644,508,705 bp

Genome unique length

531,662,443 bp (82.5%)

Genome repeat length

112,846,263 bp (17.5%)

Heterozygosity

1.82%

Duplication Rate

0.14%

Read Error Rate

0.19%

B. De Novo Genome Assembly and Quality Assessment
D. macrosoma sample acquisition

Table 2. Statistics of D. macrosoma genome
assembly as evaluated from the Quast software
Assembly Statistics

Genomic DNA Extraction

Total length
Number of contigs
Largest contig

PacBio Sequel II Sequencing

GC (%)
N50

Read pre-processing and error-correction

D. macrosoma genome
724,210,758 bp

C:97.8% [S:96.5%, D:1.3%], F:0.7%, M:1.5%

974
18,981,966 bp
42.36

4,366,527 bp

Figure 1. BUSCO evaluation of the D. macrosoma genes compared
with the Actinopterygii gene set.

C. Genome Features (Repeats and Gene structures)
Table 2. Structural annotation of
D. macrosoma genome assembly

Unique
genome length

Genome Profiling
Number

Total size
(kb)

Protein-coding
genes

37,358

247,323,986

Exons

268,212

47,570,271

Introns

230,854

199,753,715

Overlapping genes

0

-

Mean gene length

-

6,620

Mean exon length

-

177

Mean intron length

-

865

Gene Feature

Genome Assembly
Figure 4. Repetitive elements in the assembled D. macrosoma
genome. The repeats accounted for 29.50% of the assembled
genome. The most abundant are the total interspersed repeats
comprising 25.64% of the total repeats, followed by simple
repeats (2.57%), small RNA (0.66%), low complexity elements
(0.40%), and satellite repeats (0.04%).
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CONCLUSIONS
We present the first high-quality draft genome assembly for the shortfin scad, D.
macrosoma. The total assembly size of the genome was 724 Mb, consisting of 974
contigs with an N50 length of 4.36 Mb and longest contig length of 18.9 Mb. The
assembly was 97.8% complete with 96.5% of the single-copy orthologs in the
Actinopterygii library profile. Further, the genome is comprised of 29.50% repetitive
elements and was annotated with 37,358 protein-coding genes. The functional
annotation of the draft genome is currently in progress.
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