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ABSTRACT. Fish genomics has become an essential tool to explore the genetic basis of biological 
processes, such as biodiversity, evolution, and adaptation, as well as for direct applications in conser-
vation, aquaculture, and fisheries management. Argentina, home to more than 1,100 fish species and 
diverse aquatic ecosystems, holds enormous potential for genomic research. Although historically 
underrepresented in global databases, recent progress (including genome sequencing of commercially 
and ecologically important species) signals growing momentum in the field. This note provides an 
overview of the current state of fish genomics in Argentina, highlights notable contributions, and 
underscores the need for high-quality genome assemblies, national coordination, and broader tax-
onomic coverage to ensure that the country’s biodiversity is adequately represented and preserved.
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Cerrando la brecha genómica: la necesidad de una genómica de peces coordinada en Argentina

RESUMEN. La genómica de peces se ha consolidado como una herramienta clave para comprender 
los procesos biológicos fundamentales, como la biodiversidad, la evolución, la adaptación, pero también 
en aplicaciones directas en conservación, acuicultura y manejo pesquero. Argentina, con más de 1.100 
especies de peces y una gran diversidad de ecosistemas acuáticos, presenta un enorme potencial para 
el desarrollo de estudios genómicos. Aunque históricamente subrepresentado en las bases de datos glo-
bales, el país ha comenzado a generar avances significativos (incluyendo la secuenciación de especies 
de importancia comercial y ecológica). Esta nota resume el estado actual de la genómica de peces en 
Argentina, destaca aportes relevantes y enfatiza la necesidad de promover ensamblajes genómicos de 
calidad, esfuerzos nacionales coordinados y una mayor cobertura taxonómica para preservar adecua-
damente la biodiversidad acuática del país.

Palabras clave: Genética de la conservación, genómica en acuicultura, diversidad genética, pes-
querías, genoma.

Fish genomics has become a fundamental tool for exploring the genetic 
basis of physiological functions and biodiversity in aquatic species, offering 
critical insights for both basic and applied research. Over the past two decades, 
global initiatives such as the Vertebrate Genomes Project (Rhie et al. 2021), 
Fish-T1K (Fan et al. 2020), and large-scale teleost sequencing consortia have 
revolutionized the field, producing hundreds of high-quality reference ge-
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nomes that serve as baselines for comparative and 
conservation studies. Together with recent global 
reviews summarizing the current landscape of fish 
genomics (e.g. Hughes et al. 2018; Lu and Luo 
2020), these initiatives have established a robust 
framework for understanding fish biodiversity, ad-
aptation, and applied genomic innovation across 
taxa.

In Argentina, a country distinguished by its rich 
aquatic biodiversity and wide array of freshwater 
and marine ecosystems, genomic approaches have 
the potential to significantly advance the under-
standing and preservation of native fish species. 
The country’s diverse habitats, from the extensive 
freshwater basins of the Paraná and Uruguay riv-
ers to the vast Atlantic coastline, support a broad 
range of fish species, many of which are endem-
ic or of high ecological and economic relevance 
(Hirt-Chabbert et al. 2024). Unfortunately, many 
fish groups remain poorly studied, and it is estimat-
ed that various new species remain to be discov-
ered. New molecular tools have boosted integrative 
taxonomic studies, attempting to address this gap 
in basic knowledge of the country’s ichthyology 
(Cardoso et al. 2016, 2019).

The enormous potential of genomics-based stud-
ies lies in the generation of large databases that 
allow addressing both basic aspects of species bi-
ology and more applied aspects for the community. 
In addition to clarifying evolutionary relationships, 
genomic datasets are increasingly used to assess 
adaptive variation, monitor endangered species, 
and design genetic improvement programs in aqua-
culture. Fish represent the most species-rich group 
of vertebrates, with more than 35,000 recognized 
species worldwide (Fricke et al. 2025), and they 
perform essential functions in aquatic ecosystems. 
A number of fish species are threatened and are sen-
sitive indicators of environmental health. Millions 
of people consume fish as a fundamental source 
of animal protein, and fishing plays an important 
role in the cultures, traditions, arts, and recreation 
(such as sport fishing) of many societies around 
the world.

The first whole-genome sequencing of a fish spe-
cies, the tiger pufferfish (Fugu rubripes), was pub-
lished in 2002, marking a landmark achievement 
in vertebrate genomics (Volf 2002). Since then, 
genome sequencing efforts have expanded across 
ichthyological diversity, propelled by rapid techno-
logical advancements and large-scale international 
initiatives (Mechaly et al. 2024). Globally, more 
than 3,000 fish genomes have been sequenced and 
deposited in public repositories such as NCBI, En-
sembl, and DDBJ. These genomic resources span 
a wide spectrum of quality (from low-coverage 
drafts to high-quality, chromosome-level assem-
blies) and the number continues to grow rapidly as 
new projects and species are incorporated. Howev-
er, despite this progress, the distribution of genom-
ic resources remains highly uneven, with a strong 
bias toward northern hemisphere taxa and model 
species. Nevertheless, these initiatives have estab-
lished international standards for genomic quality 
and data sharing, providing a framework that could 
guide similar coordinated efforts in less advanced 
regions of the world.

Argentina, which hosts 1,135 fish species, in-
cluding native, introduced, and exotic taxa, remains 
notably underrepresented in this global genomic 
landscape (Bauni et al. 2022). To the best of our 
knowledge, genome sequencing has been reported 
for only 17 species, accounting for less than 1.5% 
of the country’s ichthyofauna (Table 1). Neighbor-
ing South American countries such as Brazil and 
Chile have made substantial progress in generating 
and depositing fish genomes in public repositories, 
highlighting the importance of establishing similar 
national strategies in Argentina. Moreover, many 
of these Argentine assemblies remain in draft or 
unassembled form, limiting their practical utility 
for conservation genetics, selective breeding, and 
studies on adaptation and evolutionary biology. 
This situation reflects both funding limitations and 
the absence of coordinated genomic infrastructure 
across national research institutions. This disparity 
highlights the need for coordinated national efforts 
to expand genomic coverage, improve data quality, 
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high-performance computing and expertise in as-
sembly, annotation, and population-genomic anal-
yses will ensure that genomic data are efficiently 
used for conservation and aquaculture improve-
ment. In these cases, the need to strengthen national 
capacities to actively contribute to international 
genomic initiatives that ensure the sustainable use 
of native species and national natural resources is 
highlighted.

Beyond commercially important taxa, genom-
ic and transcriptomic data have been generated 
for species of ecological or evolutionary interest, 
such as the South American lungfish (Lepidosi-
ren paradoxa) (Schart et al. 2022), toothed gup-
py (Cnesterodon decemmaculatus), and Dimerus 
cichlid (Cichlasoma dimerus), contributing to the 
understanding of phylogenetic relationships and 
adaptive evolution. Additional species, including 
narrownose smooth-hound shark (Mustelus schmit-
ti), stripped weakfish (Cynoscion guatucupa), and 
galaxiid (Galaxias maculatus) have been included 
in preliminary genomic or transcriptomic surveys 
(see Table 1 for more details). Finally, cosmopol-
itan species with native populations in Argentina, 
such as the yellowtail kingfish (Seriola lalandi), 
possess chromosome-level genome assemblies and 
extensive genetic resources. These have been re-
cently reviewed in detail by Mechaly et al. (2025). 
Collectively, these efforts underscore the growing 
momentum of fish genomics in Argentina and 
highlight the importance of expanding genomic 
initiatives to encompass a broader range of taxa, 
thereby enhancing the representation of the coun-
try’s ichthyological diversity in global databases. 
Argentina’s fish genomic representation is still 
well below the global average, indicating a critical 
gap between the country’s diversity and what has 
been studied. Prioritizing species and coordinating 
national initiatives require greater investment in 
high-quality genome assemblies. A national reposi-
tory or open-access database, linked to internation-
al platforms such as NCBI or Ensembl, would also 
facilitate data visibility and collaboration. 

Beyond filling taxonomic gaps, genomic data 

and ensure that Argentina’s rich aquatic biodiver-
sity is adequately represented in global genomic 
initiatives.

Over the last decade, fish species inhabiting Ar-
gentina have been studied using next-generation se-
quencing (NGS) technologies, particularly those of 
commercial and biological importance. Key aqua-
culture and fisheries species such as silverside (Od-
ontesthes bonariensis) (Campanella 2014), pacu 
(Piaractus mesopotamicus) (Mascali et al. 2022, 
2024), streaked prochilod (Prochilodus lineatus) 
(Yazbeck et al. 2025) and black flounder (Paralich-
thys orbignyanus) (Villarreal et al. 2024) have been 
the focus of whole-genome sequencing initiatives. 
These projects represent important milestones that 
demonstrate the feasibility of genomic research 
in South America despite economic and logistical 
limitations. Some of these advances were enabled 
by substantial investments from neighboring coun-
tries in national sequencing programs and training 
networks, such as Brazil’s Embrapa Genomics in-
itiative or Chile’s Marine Genomics consortium. 
Incorporating Argentina into comparable collab-
orative frameworks would enhance regional rep-
resentation and data sharing across South America, 
fostering a more integrated genomic landscape for 
Neotropical fish diversity.

Genomes of heavily exploited marine species, 
including the Patagonian toothfish (Dissostichus 
eleginoides) (Ryder et al. 2024) and hake (Mer-
luccius hubbsi) (Roa-Varon and Pirro 2022), have 
also been sequenced (exclusively by international 
research groups) with no reported participation 
from Argentine institutions. While these genom-
ic resources are critical for population structure 
analyses, stock assessment, and sustainable fish-
eries management, data, results, and conclusions 
drawn are all foreign. Developing local sequenc-
ing capacity capable of generating long-read and 
chromosome-level assemblies (e.g. PacBio HiFi 
or Oxford Nanopore) would represent a major step 
toward scientific independence and sustainability. 
In addition, strengthening bioinformatic infrastruc-
ture and training programs is essential. Access to 
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provides an essential link between ecological, evo-
lutionary, and applied research. They enable the 
study of local adaptation, population divergence, 
and speciation, while offering tools for sustaina-
ble fisheries management, aquaculture innovation, 
and biodiversity conservation. Integrating these 
perspectives will maximize the impact of genom-
ic initiatives across Argentina’s diverse aquatic 
ecosystems Recent genomic studies in Argentina 
have paved the way for more robust and compre-
hensive research, but resources and training need 
to be strengthened. Expanding local expertise in 
bioinformatics, molecular ecology, and evolution-
ary genomics will be critical to bridge the gap be-
tween field research and data interpretation. These 
efforts are not only vital for unraveling the genetic 
diversity and evolutionary history of native species 
but also for addressing pressing challenges in con-
servation, sustainable fisheries management, and 
aquaculture improvement. Moving forward, the 
expansion of genomic resources and collaborative 
projects will be essential to position Argentina as 
an active contributor to the global fish genomics 
landscape, ensuring that its rich aquatic biodiversity 
is adequately represented and preserved for future 
generations.
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