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1 | Introduction

The conservation of biological resources has become a priority
worldwide, exacerbated by the negative effects of a growing human
population and related impacts on the structure, function and com-
position of ecosystems. A plethora of species and populations across
terrestrial, freshwater and marine environments are experiencing
reductions in population sizes, some of which are more susceptible
to demographic and genetic stochasticity than others (Exposito-
Alonsoet al. 2022). The eraof omics hasinspired thought-provoking
possibilities in the field of conservation biology. Access to and appli-
cation of large-scale omics datasets (e.g., genomics, epigenomics,
transcriptomics, proteomics, metabolomics, metagenomics) can
shed novel insights on and resolve aspects of wildlife species biol-
ogy and demography relevant to conservation assessments, man-
agement actions and monitoring (Allendorf et al. 2010; Schweizer
et al. 2021; Zamudio 2023). The compilation and analysis of omics
datasets can also inform management strategies for threatened
wild and captive populations by, for example, identifying geneti-
cally vulnerable populations, adaptive loci, or uncovering interac-
tions between host and symbiotic microbiota. These approaches
contribute to a better understanding of local adaptation, introgres-
sion, inbreeding depression and genetic mechanisms of disease
susceptibility and resistance. To this extent, the use of omics data
to maximise effective actions for conservation and management is
critical, particularly for species on the verge of extinction.

Halting climate change and the ongoing anthropogenic pressures
that impact biodiversity is mandatory to curb the extinction crisis,

but the loss of species and populations requires additional novel
approaches for their conservation and management. To this end,
the Special Issue ‘Advancing species conservation and manage-
ment through omics tools’ was launched to bring attention to
scientists interested in demonstrating how innovative techniques
are useful to safeguard and manage biodiversity. In this editorial,
we highlight how omics tools can help preserve biological diver-
sity across space and time and across a wide range of biodiversity,
encompassing authors from across the globe (Figure 1). Topics in
this Special Issue include conservation surveys using genomics,
epigenomics, metagenomics, transcriptomics, the development
of computational models, novel pipelines related to best practices
for sampling design and wet lab procedures, as well as genomic
resources for wildlife species and their applicability to guide con-
servation and management strategies. Overall, our special issue
provides a timely collection of research across broad themes that
expand the application of omics tools across the tree of life. In
doing so, we not only showcase contemporary development of the
field but also provide an opportunity for engagement with stake-
holders interested in using these tools and the associated knowl-
edge to enhance biodiversity conservation and management.

2 | Reduced Representation Genome Approaches
Supporting Conservation Science

Reduced representation genome sequencing (RRS) has been a
popular approach to help inform and guide conservation and
management programmes for wild and commercial species for

© 2025 John Wiley & Sons Ltd.

Molecular Ecology Resources, 2025; 25:€14123
https://doi.org/10.1111/1755-0998.14123

1of 7


https://doi.org/10.1111/1755-0998.14123
mailto:
https://orcid.org/0000-0001-9166-976X
https://orcid.org/0000-0003-0944-3003
https://orcid.org/0000-0002-8179-1822
https://orcid.org/0000-0003-3409-3164
https://orcid.org/0000-0001-9681-5877
mailto:svdh@sun.ac.za
http://crossmark.crossref.org/dialog/?doi=10.1111%2F1755-0998.14123&domain=pdf&date_stamp=2025-06-06

0104011

FIGURE1 | Map showing the geographical distribution of affiliations of first authors (purple circles). The black squares indicate locations from

which samples were collected and analysed for studies contributing to this Special Issue.

some time (Allendorf 2010; Narum et al. 2013), including spe-
cies experiencing population declines. One of the advantages
of using reduced genome sequencing (compared to molecular
datasets using a handful of markers) pertains to obtaining ac-
curate population genetic parameters. As accuracy of genetic
parameters is sampling-dependent, attempts to identify rules
of thumb for high-throughput sequencing data have been in-
vestigated (Aguirre-Liguori et al. 2023; Nazareno et al. 2017,
Nugent et al. 2023; Scaketti et al. 2025). In this issue, Aguirre-
Liguori et al. (2023) investigated the effects of sampling (i.e.,
number of individuals, populations, molecular markers) on
genetic offsets for populations facing climate change. By iden-
tifying genetic-environmental associations for loci putatively
under selection derived from high-throughput sequencing
methods, Aguirre-Liguori et al. (2023) highlighted that the
number of populations, rather than individuals, may be prior-
itised in studies predicting maladaptation to climate change.
Besides the effects of sample size and number of markers,
Nugent et al. (2023) evaluated the sensitivity of nuclear mark-
ers with distinct polymorphism levels in detecting admixture
in Atlantic salmon. Applying the result that the number of
SNP markers rather than the number of individuals matters
and Nugent et al. (2023) designed an informative SNP panel
to aid Atlantic salmon conservation actions. Informative SNP
panels were also developed to inventory and monitor genetic
diversity in brook trout (Mamoozadeh et al. 2023) and to in-
form fisheries management strategies for two commercial fish
species in the southern Atlantic (Forde et al. 2023). Genomic
resources to investigate evolutionary processes and to help
assist effective conservation and management programmes
for threatened animal and plant species were also developed
(Madeiraet al. 2023; Morales-Gonzalez et al. 2023). Mimicking
the allelic frequencies of remaining populations of the
threatened Iberian lynx on simulated populations, Morales-
Gonzélez et al. (2023) compared distinct genomic coancestry
matrices to identify the most accurate relatedness estimator

that maximises genetic diversity and reduces inbreeding.
Remarkably, Morales-Gonzalez et al. (2023) highlighted the
importance of creating putative evolutionary scenarios to es-
tablish long-term conservation programmes. Leveraging sim-
ulations to inform population genomics, Madeira et al. (2023)
integrated their SNP dataset with oceanographic simulations
to expand and improve current knowledge of mangrove con-
nectivity and dispersal to guide marine conservation plan-
ning. Flamio Jr. et al. (2023) utilised ddRADseq to produce a
novel genomic reference for polyploid pallid sturgeon, whose
genetic integrity is under threat through hybridisation with
shovelnose sturgeon. Through the identification of SNPs with
alleles unique to each species, Flamio Jr. et al. (2023) were able
to more robustly identify between the two sturgeon species and
their hybrids in two management units. Moving from popula-
tion to individual-based landscape genomics was the subject
of Chambers et al. (2023), who provided a conservation-based
perspective on individual-based sampling, whilst introducing
a novel R package, ALGATR, to support researchers inter-
ested in landscape genomic analyses.

3 | The Expansion and Application of Whole
Genome Sequencing

The broadening accessibility of high-throughput technologies
(although there remains unequal access globally; Carneiro
et al. 2025; von der Heyden 2023) has considerably advanced
the transition from single markers to RRS to whole genome
sequencing (WGS) (Allendorf 2010; Fuentes-Pardo and
Ruzzante 2017) and allowed novel insights to address species
conservation. In this special issue, a number of contributions
used WGS to support species conservation. Dodge et al. (2023)
assembled the genomes of the only two skink species listed
as ‘Extinct in the Wild’ to support initiatives such as conser-
vation reintroductions. Importantly, the authors were able to
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infer an XY sex determination system for one of the species
and showed high levels of heterozygosity. However, there was
also evidence of recent inbreeding, which likely originated
prior to the captive breeding programme aimed at maintain-
ing viable populations of both skink species. Through com-
parisons of male and female genomes of the ‘Vulnerable’
stitchbird (also known as hihi), Bailey et al. (2023) identified
the hihi W chromosome, thus contributing to broadening the
genomic resources for this bird, as well as supporting future
research into identifying inbreeding dynamics and adaptive
potential. Jiang et al. (2023) generated genomes for 10 fungi
species in the genus Ganoderma, including 224 individuals
from a range of ecoregions. These data resulted in a better
understanding of the phylogenetic and evolutionary dynamics
of Ganoderma, provided additional insights into chromosome
numbers and revealed widespread genomic introgression,
with potential impacts on the synthesis of secondary metab-
olites. Focussing on the white mangrove, a successful pioneer
species that has been extensively utilised for mangrove resto-
ration, Zhu et al. (2023) showed that Laguncularia, to which
the white mangrove belongs, originated during a period of
global warming and that the genome is characterised by nu-
merous tandem gene duplications. There were also signals of
adaptive evolution in gene regions associated with salt stress
resistance and nitrogen transport, which may underpin the
ability of white mangroves to outcompete other mangrove spe-
cies. Importantly, the availability of a genome, whether anno-
tated or not, can raise additional questions, particularly at the
population level. Wold et al. (2023) focussed on the ‘Critically
Endangered’ kakapo and utilised six approaches for the dis-
covery of structural variants (SVs), where they showed that
measures of SV such as count and size distribution differed
between each of the SV discovery tools. Further, the data
showed both intra and inter-generational differences in the
mean number of SVs, suggesting that realising the power of
WGS and SVs will entail further considerations and develop-
ment of the method. Finally, high coverage WGS may be pro-
hibitively expensive depending on the research environment.
Therefore, Watowich et al. (2023) investigated the accuracy
of low coverage WGS (with reference to available panels) and
showed that associated genotypes could calculate genetic
relatedness and population genetic structure with high ac-
curacy, thus highlighting the potential of low coverage WGS
for generating large data sets including for nonmodel species.
Within the context of minimising sequencing costs, pooling
multiple individuals for sequencing provides a viable alterna-
tive to sequencing individual samples (Schlttterer et al. 2014).
However, analyses of pooled sequences (pool-seq) can be
challenging. In this issue, Willis et al. (2023) update a popular
pipeline for working with pool-seq data or indexed DNA sam-
ples, provide an applied example of the strength of pool-seq
data and highlight how PoolParty2 is complementary to other
bioinformatic resources.

4 | Epigenomic, Transcriptomic and Methylome
Approaches

Genomic variation extends beyond sequence variation to the
functionality of the genome via epigenomics and transcrip-
tion. Environmental changes, including diet, toxins and abiotic

factors, can influence epigenetic characteristics such as CpG
methylation and histone modifications, resulting in changes
to gene expression and thus phenotype (Ballard et al. 2024).
Epigenomics and its consequent effects on variation in gene
expression (transcriptomics) are, therefore, key mechanisms
by which physiological plasticity and variation can manifest
beyond genomic DNA variation, and in some cases, these pro-
cesses can be passed from one generation to the next (Kronholm
and Collins 2015).

Because epigenomic variation can drive phenotypic variation,
and thus facilitate phenotypic plasticity in response to environ-
mental pressures, species that have very low genetic variation
may have the capacity to respond and persist in a changing en-
vironment. These patterns have been proposed to explain the
success of bottlenecked invasive species (e.g., Marin et al. 2020).
Within threatened species, the degree to which epigenomic
resilience can prevent extinction by compensating for low ge-
netic adaptive potential is a promising new line of enquiry in
omics research. Williams et al. (2023) investigated these rela-
tionships in plants, using experimental lines of four threatened
species of Leavenworthia, under variable watering treatments,
and by examining a range of phenotypic traits alongside whole-
genome DNA methylation data. They found that species varied
in methylation and phenotypic responses to the environmental
stressor, with variation potentially driven by species range size.
Williams et al. (2023) conclude that these data add an import-
ant dimension to the assessment of species and population ex-
tinction risks and conservation prioritisation. Between species,
epigenomics can be used to characterise essential life-history
traits informative for population management. An example is
the study of lifespan, because ageing and DNA methylation are
correlated (e.g., Wilkinson et al. 2021). In fish, lifespan can vary
through several orders of magnitude, up to 400years, and de-
spite this parameter being an essential variable in biodiversity
monitoring and designing sustainable fisheries programmes,
lifespan is poorly estimated for many species. Budd et al. (2023)
used epigenomic analysis to improve the lifespan estimates for
442 fish species. A model incorporating genomic CpG density
data was strongly predictive of species’ lifespan, providing an
essential tool for estimating this key demographic parame-
ter. Furthermore, Venney et al. (2023) explored the effects of
captive rearing on the methylome in Atlantic salmon and re-
ported considerable sex-specific effects of hatchery rearing and
few epigenetic changes due to parental hatchery rearing that
persisted in the F1 offspring. These results suggest minimal
epigenetic inheritance and rapid loss of epigenetic changes as-
sociated with hatchery rearing, an observation that has a num-
ber of implications for captive rearing for conservation efforts.

Transcriptomic variation in natural populations can also inform
biological responses of species to environmental change. For ex-
ample, variation in responsiveness to disease, extreme weather
events, habitat variables or toxins can inform species’ resilience,
or lack thereof, in the face of escalating anthropogenic threats.
Keagy et al. (2023) provide an overview of the theory, mecha-
nisms, hypotheses and methods for constructively exploring
these processes in real-world biodiversity settings. Through
a balanced appraisal of challenges and opportunities, options
and constraints, the review and examples provide a road map
for landscape transcriptomics for measuring and understanding
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biodiversity. A unique example, which also demonstrates a key
technical advancement, is the use of formalin-fixed paraffin-
embedded (FFPE) archival samples for investigating wildlife
disease, as reported by Miller et al. (2023). The authors suc-
cessfully conducted transcriptomic analysis from such difficult
samples and found differential expression associated with an
unknown pathology in lampreys, alongside clear-sighted rec-
ommendations for the use of similar samples in future studies,
greatly widening the potential of such work.

5 | Museomics and Other Historical Approaches

Genomic sampling of wild populations allows the monitoring of
biodiversity for conservation, and the testing of historical bio-
geographical hypotheses that have influenced the origin, distri-
bution and maintenance of biodiversity. Using a whole-genome
data set, Celemin et al. (2023) reconstructed the postglacial de-
mographic history and clarified levels of diversity, inbreeding
and divergence for subspecies and populations of the North
Atlantic harbour porpoise. They also used a seascape genomics
approach to assess how environmental heterogeneity (including
the strong salinity gradient in the Baltic Sea) impacted the adap-
tive divergence of populations. Their findings have implications
for the conservation management of both endangered and crit-
ically endangered populations of this small species of cetacean.

Genomic studies of contemporary wild populations and DNA
databases can benefit from incorporating genomic time series
obtained from specimens in natural history collections (NHCs).
Museums and NHCs are a powerful source of material to directly
examine evolutionary change and to improve the application of
DNA databases for biodiversity monitoring and conservation.
Clark et al. (2023) reviewed the literature on temporal genom-
ics, focusing on studies that measured evolutionary responses to
anthropogenic pressures in the past 200years. The authors dis-
cussed best practices related to sampling design, marker choice,
statistical and analytical power for studies of temporal genom-
ics. With the goal of utilising NHCs for rapid generation of refer-
ence databases, Dopheide et al. (2023) developed a sensitive and
efficient laboratory and bioinformatic approach to process 100s
of invertebrate specimens simultaneously. The method recov-
ered full-length or partial COI barcodes even from NHC spec-
imens that produced low-yield DNA and no visible PCR bands.
Their taxonomy-informed pipeline is expected to help develop
databases to support regional and national biodiversity surveys.

6 | Methodological Advances and New Analytical
Tools in Conservation Omics Research

In this section, we highlight methodological advances and new
analytical tools (e.g., software, scripts, pipelines) developed to ob-
tain and analyse high-throughput sequencing data. The optimi-
sation of lab-wet procedures and protocols has been reported as
best practices and recommendations, facilitating the acquisition
of reliable omics data. Taking into account the variation among
sequencing platforms (e.g., throughput, cost and read length), spe-
cies uniqueness (e.g., genome size and content), levels of genome
representativeness (i.e., reduced or whole genome sequencing)
and their associated techniques (e.g., GBS, RADseq, ddRADseq),

further studies are still needed to reduce sequencing costs and en-
hance sequencing data quality. In this special issue, best practices
and recommendations to improve genomic library quality were re-
ported by Lajmi et al. (2023) and Lépez et al. (2023). For instance,
Lopez et al. (2023) performed in silico digestion analyses using
multiple restriction enzymes and species, stressing that enzyme
choice is study goals dependent to obtain high-quality sequencing
data. In a similar study, Lajmi et al. (2023) analyse diverse data-
sets from the literature and carry out controlled experiments to
understand the effects of enzyme choice and size selection on se-
quencing efficiency. Lajmi et al. (2023) also report the user-friendly
webtool ddgRADer to assist experimental design while optimising
sequencing efficiency. Through the novel package vcfpop, Huang
et al. (2023) provide solutions when working with polyploid organ-
isms, such as plants that include analyses of Bayesian clustering,
parentage analyses and analyses of molecularvariation. As the
movement of species is impacted by barriers, both natural and an-
thropogenic, it becomes important to model resistance to dispersal
to help inform conservation decisions. Vanhove & Launey (2023)
adapted and tested a gradient forest model (resGF) allowing for
multiple environmental predicators to generate maps of gene flow
across landscapes and showed that resGF can be applied across
different marker types.

Best-practice recommendations for genetic studies of nonin-
vasive samples (gNIS) were reported by Arantes et al. (2023).
They highlighted the potential of using gNIS for large-scale ge-
netic monitoring based on SNPs and demonstrated how to im-
prove control over genomic library preparation. However, large
datasets can be computationally challenging to analyse; Chi
et al. (2023) provide a solution through FastHaN, a novel pro-
gramme for constructing haplotype networks from large data-
sets that is up to 5800 times faster than other haplotype network
reconstruction software.

A set of analytical tools was developed to analyse reduced and
whole genome sequencing data. Robledo-Ruiz et al. (2023) pre-
sented new R functions to identify and separate sex-linked loci
and infer the genetic sex of individuals based on these loci for
two bird and one mammal species, with the authors emphasis-
ing that these R functions would enhance confident results for a
minimum sample size of 15 known-sex individuals of each sex.
Further, Baerwald et al. (2023) developed a CRISPR-based assay
following noninvasive swabs of Chinook salmon mucous, to
distinguish with high accuracy between different runs of fish.
Notably, this method can be deployed in-field and has a rapid
turnaround of <1h, thus facilitating biomonitoring.

7 | Molecular Diet Analysis

The development of molecular technology also significantly con-
tributes to dietary analysis of wild animals. Shi et al. (2023) ex-
plored the utility of microhaplotypes for DNA mixture analysis in
the diet of Chinook salmon. They found that mock DNA mixtures
of up to 10 smolts that had been predated by salmon could reli-
ably be resolved using microhaplotypes, and that increasing the
molecular marker panel size would likely facilitate the identifica-
tion of more individuals. However, the authors also indicated that
poor and variable DNA quality prevented accurate genotyping
and abundance estimation. Dick et al. (2023) assessed the effects
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of prey ration size, predator species and temperature on digestion
rates by feeding two rations of Chinook salmon to two piscivorous
fish species. They found that all three measures influenced diges-
tion rate, and that metabarcoding and qPCR methods can iden-
tify prey after much longer digestion than visual methods. These
studies demonstrate the increasing application of molecular meth-
ods in fine-resolution diet composition analysis and that genome-
based metabarcoding studies will provide more comprehensive
and efficient insights into the diet and food web of wild animals.

8 | The Importance of Curation—From Samples to
Data

One of the most crucial aspects of any type of omics or ecological
work is the reporting of the provenance of samples, how these
were obtained and the resulting workflow around these sam-
ples. For example, the Genomic Observatories Metadatabase
(GeOMe) was developed to easily integrate spatiotemporal
context of samples utilised for generating genetic data (Deck
etal. 2017), given that many studies do not report even basic geo-
spatial data. In this issue, Vaughan et al. (2023) examined asso-
ciated metadata of 199 whole genome assemblies for 89 invasive
species and found that for 47 assemblies, there was no reporting
of spatial data. Of assemblies that derived from field-collected
data, only 27 provided location data, noting that missing field
data can seriously impact the invasion biology.

9 | Some Final Perspectives on Omics and Species
Conservation

This special issue highlights a wide variety of omics tools and
applications within the context of conservation of wild species
and their populations. Although by no means exhaustive, the
research collated within this issue provides an overview to re-
searchers and decision-makers alike to realise the integration
between omics research and conservation and showcases how
omics tools can support conservation and management efforts
globally. This includes strengthening accessibility to ensure
equitable access to research infrastructure. For this issue, the
majority of contributions came from the global north, with a mi-
nority of papers from Africa and South America (New Zealand
and Australia were relatively well represented), a pattern that
has been mirrored elsewhere (Carneiro et al. 2025). Addressing
challenges associated with this divide in research is beyond the
scope of this issue, but numerous colleagues provide perspec-
tives and solutions (Beheregaray 2008; Carneiro et al. 2025;
Hirsch et al. 2024; von der Heyden 2023). Finally, while we pres-
ent a broad swathe of methods and tools to help guide conser-
vation and management programmes, these were still limited
to only a few taxa. As such, extending applicability and increas-
ing the number of species is necessary to better understand and
safeguard species uniqueness, particularly under increasing an-
thropogenic and climate change pressures.

Acknowledgements

We thank Tiaan Engelbrecht for helping with the map and the EICs of
Molecular Ecology Resources for hosting the special issue.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

No data availability statement needed for editorial.

References

Aguirre-Liguori, J. A., A. Morales-Cruz, B. S. Gaut, and S. Ramirez-
Barahona. 2023. “Sampling Effect in Predicting the Evolutionary
Response of Populations to Climate Change.” Molecular Ecology
Resources, €13828. https://doi.org/10.1111/1755-0998.13828.

Allendorf, F. W., P. A. Hohenlohe, and G. Luikart. 2010. “Genomics and
the Future of Conservation Genetics.” Nature Reviews Genetics 11: 697-
709. https://doi.org/10.1038/nrg2844.

Arantes, L. S., J. A. Caccavo, J. K. Sullivan, et al. 2023. “Scaling-Up
RADseq Methods for Large Datasets of Non-Invasive Samples: Lessons
for Library Construction and Data Preprocessing.” Molecular Ecology
Resources, €13859. https://doi.org/10.1111/1755-0998.13859.

Baerwald, M. R., E. C. Funk, and A. M. Goodbla. 2023. “Rapid CRISPR-
Casl3a Genetic Identification Enables New Opportunities for Listed
Chinook Salmon Management.” Molecular Ecology Resources, €13777.
https://doi.org/10.1111/1755-0998.13777.

Bailey, S., J. Guhlin, D. S. Senanayake, et al. 2023. “Assembly of
Female and Male Hihi Genomes (Stitchbird; Notiomystis cincta)
Enables Characterization of the W Chromosome and Resources for
Conservation Genomics.” Molecular Ecology Resources, e13823. https://
doi.org/10.1111/1755-0998.13823.

Ballard, A., M. Baltazar-Soares, C. Eizaguirre, and M. J. Heckwolf.
2024. “An Epigenetic Toolbox for Conservation Biologists.” Evolutionary
Applications 17: €13699. https://doi.org/10.1111/eva.13699.

Beheregaray, L. B. 2008. “Twenty Years of Phylogeography: The State of
the Field and the Challenges for the Southern Hemisphere.” Molecular
Ecology 17: 3754-3774. https://doi.org/10.1111/j.1365-294X.2008.
03857.x.

Budd, A. M., B. Mayne, O. Berry, and S. Jarman. 2023. “Fish Species
Lifespan Prediction From Promoter Cytosine-Phosphate-Guanine
Density.” Molecular Ecology Resources, e13774. https://doi.org/10.1111/
1755-0998.13774.

Carneiro, C., A. Shields-Estrada, A. E. Boville, et al. 2025. “Toward
a Global Science of Conservation Genomics: Coldspots in Genomic
Resources Highlight a Need for Equitable Collaborations and Capacity
Building.” Molecular Ecology, e17729. https://doi.org/10.1111/mec.
17729.

Celemin, E., M. Autenrieth, A. Roos, et al. 2023. “Evolutionary History
and Seascape Genomics of Harbour Porpoises (Phocoena phocoena)
Across Environmental Gradients in the North Atlantic and Adjacent
Waters.” Molecular Ecology Resources, €13860. https://doi.org/10.1111/
1755-0998.13860.

Chambers, E. A., A. P. Bishop, and I. J. Wang. 2023. “Individual-
Based Landscape Genomics for Conservation: An Analysis Pipeline.”
Molecular Ecology Resources, e13884. https://doi.org/10.1111/1755-
0998.13884.

Chi, L., X. Zhang, Y. Xue, and H. Chen. 2023. “FastHaN: A Fast and
Scalable Program for Constructing Haplotype Network for Large-
Sample Sequences.” Molecular Ecology Resources, €13829. https://doi.
org/10.1111/1755-0998.13829.

Clark, R. D., K. A. Catalano, K. S. Fitz, et al. 2023. “The Practice and
Promise of Temporal Genomics for Measuring Evolutionary Responses
to Global Change.” Molecular Ecology Resources, €13789. https://doi.
org/10.1111/1755-0998.13789.

50f7

85U8017 SUOWILLOD dAIERID |qel|dde au Aq pausecd a/e eI YO 38N JO'S3IN1 404 ARIQIT BUIIUO AB]IM UO (SUOHIPUOD-PUR-SWLISYL0Y B | 1M ARe.q U UO//SANY) SUORIPUOD PUe SWB L 3L} 385 *[5202/90/60] U0 ARIqIT3UIIUO AB]IM ‘10UN0D YOEesRY IIPSIN PUY UIESH UOHEN AQ EZTHT 8660-GSLT/TTTT OT/I0P/LI0Y" M| Ate.q1 Ul |uo//SANY WOy papeojumoq ‘S ‘G202 ‘86605GLT


https://doi.org/10.1111/1755-0998.13828
https://doi.org/10.1038/nrg2844
https://doi.org/10.1111/1755-0998.13859
https://doi.org/10.1111/1755-0998.13777
https://doi.org/10.1111/1755-0998.13823
https://doi.org/10.1111/1755-0998.13823
https://doi.org/10.1111/eva.13699
https://doi.org/10.1111/j.1365-294X.2008.03857.x
https://doi.org/10.1111/j.1365-294X.2008.03857.x
https://doi.org/10.1111/1755-0998.13774
https://doi.org/10.1111/1755-0998.13774
https://doi.org/10.1111/mec.17729
https://doi.org/10.1111/mec.17729
https://doi.org/10.1111/1755-0998.13860
https://doi.org/10.1111/1755-0998.13860
https://doi.org/10.1111/1755-0998.13884
https://doi.org/10.1111/1755-0998.13884
https://doi.org/10.1111/1755-0998.13829
https://doi.org/10.1111/1755-0998.13829
https://doi.org/10.1111/1755-0998.13789
https://doi.org/10.1111/1755-0998.13789

Deck, J., M. R. Gaither, R. Ewing, et al. 2017. “The Genomic
Observatories Metadatabase (GeOMe): A New Repository for Field
and Sampling Event Metadata Associated With Genetic Samples.”
PLoS Biology 15: e2002925. https://doi.org/10.1371/journal.pbio.
2002925.

Dick, C.,W. A. Larson, K. Karpan, etal. 2023. “Prey Ration, Temperature,
and Predator Species Influence Digestion Rates of Prey DNA Inferred
From qPCR and Metabarcoding.” Molecular Ecology Resources, e13849.
https://doi.org/10.1111/1755-0998.13849.

Dodge, T., K. A. Farquharson, C. Ford, et al. 2023. “Genomes of Two
Extinct-In-The-Wild Reptiles From Christmas Island Reveal Distinct
Evolutionary Histories and Conservation Insights.” Molecular Ecology
Resources, €13780. https://doi.org/10.1111/1755-0998.13780.

Dopheide, A., T. Brav-Cubitt, A. Podolyan, et al. 2023. “Fast-Tracking
Bespoke DNA Reference Database Generation From Museum
Collections for Biomonitoring and Conservation.” Molecular Ecology
Resources, e13733. https://doi.org/10.1111/1755-0998.13733.

Exposito-Alonso, M., T. A. Booker, and L. Czech. 2022. “Genetic
Diversity Loss in the Anthropocene.” Science 23: 1431-1435. https://doi.
org/10.1126/science.abn5642.

Flamio Jr, R., D. G. Swift, D. S. Portnoy, et al. 2023. “Haploid Gynogens
Facilitate Disomic Marker Development in Paleotetraploid Sturgeons.”
Molecular Ecology Resources, e13742. https://doi.org/10.1111/1755-
0998.13742.

Forde, S., S. von der Heyden, A. Le Moan, et al. 2023. “Management
and Conservation Implications for Cryptic Population Sub-Structure
for Two Commercially Exploited Fishes (Merluccius spp.) in Southern
Africa.” Molecular Ecology Resources, €13820. https://doi.org/10.1111/
1755-0998.13820.

Fuentes-Pardo, A. P., and D. E. Ruzzante. 2017. “Whole-Genome
Sequencing Approaches for Conservation Biology: Advantages,
Limitations and Practical Recommendations.” Molecular Ecology 26:
5369-5406. https://doi.org/10.1111/mec.14264.

Hirsch, S., N. Acharya-Patel, P. A. Amamoo, et al. 2024. “Centering
Accessibility, Increasing Capacity, and Fostering Innovation in the
Development of International eDNA Standards.” Metabarcoding &
Metagenomics 8: 259-267. https://doi.org/10.3897/mbmg.8.126058.

Huang, K., W. Li, B. Yang, et al. 2023. “Vcfpop: Performing Population
Genetics Analyses for Autopolyploids and Aneuploids Based on Next-
Generation Sequencing Data Sets.” Molecular Ecology Resources,
13744 https://doi.org/10.1111/1755-0998.13744.

Jiang, N., Z. Li, Y. Dai, et al. 2023. “Massive Genome Investigations
Reveal Insights of Prevalent Introgression for Environmental
Adaptation and Triterpene Biosynthesis in Ganoderma.” Molecular
Ecology Resources, e13718. https://doi.org/10.1111/1755-0998.13718.

Keagy, J., C. P. Drummond, K. J. Gilbert, et al. 2023. “Landscape
Transcriptomics as a Tool for Addressing Global Change Effects Across
Diverse Species.” Molecular Ecology Resources, €13796. https://doi.org/
10.1111/1755-0998.13796.

Kronholm, I., and S. Collins. 2015. “Epigenetic Mutations Can Both
Help and Hinder Adaptive Evolution.” Molecular Ecology 25: 1856—
1868. https://doi.org/10.1111/mec.13296.

Lajmi, A., F. Glinka, and E. Privman. 2023. “Optimizing ddRAD
Sequencing for Population Genomic Studies With ddgRADer.” Molecular
Ecology Resources, €13870. https://doi.org/10.1111/1755-0998.13870.

Loépez, A., C. Carreras, M. Pascual, and C. Pegueroles. 2023. “Evaluating
Restriction Enzyme Selection for Reduced Representation Sequencing
in Conservation Genomics.” Molecular Ecology Resources, el3865.
https://doi.org/10.1111/1755-0998.13865.

Madeira, A. G., Y. Tsuda, Y. Nagano, et al. 2023. “The Role of Oceanic
Currents in the Dispersal and Connectivity of the Mangrove Rhizophora

mangle on the Southwest Atlantic Region.” Molecular Ecology Resources,
€13807. https://doi.org/10.1111/1755-0998.13807.

Mamoozadeh, N. R., A. R. Whiteley, B. H. Letcher, et al. 2023. “A New
Genomic Resource to Enable Standardized Surveys of SNPs Across the
Native Range of Brook Trout (Salvelinus Fontinalis).” Molecular Ecology
Resources, e13853. https://doi.org/10.1111/1755-0998.13853.

Marin, P., J. Genitoni, D. Barloy, et al. 2020. “Biological Invasion: The
Influence of the Hidden Side of the (Epi)genome.” Functional Ecology
34:385-400. https://doi.org/10.1111/1365-2435.13317.

Miller, A. K., C. L. Brosnahan, A. Pande, et al. 2023. “Formalin-Fixed
Paraffin-Embedded (FFPE) Samples Help to Investigate Transcriptomic
Responses in Wildlife Disease.” Molecular Ecology Resources, €13805.
https://doi.org/10.1111/1755-0998.13805.

Morales-Gonzalez, E., B. Villanueva, M. A. Toro, and J. Ferndndez.
2023. “Maintenance of Genetic Diversity in Subdivided Populations
Using Genomic Coancestry Matrices.” Molecular Ecology Resources,
€13781. https://doi.org/10.1111/1755-0998.13781.

Narum, S. R., C. A. Buerkle, J. W. Davey, M. R. Miller, and P. A.
Hohenlohe. 2013. “Genotyping-By-Sequencing in Ecological and
Conservation Genomics.” Molecular Ecology 22: 2841-2847. https://doi.
org/10.1111/mec.12350.

Nazareno, A. G., J. B. Bemmels, C. W. Dick, and L. G. Lohmann. 2017.
“Minimum Sample Sizes for Population Genomics: An Empirical Study
From an Amazonian Plant Species.” Molecular Ecology Resources 17:
1136-1147. https://doi.org/10.1111/1755-0998.12654.

Nugent, C. M., T. Kess, and M. K. Brachmann. 2023. “Genomic and
Machine Learning-Based Screening of Aquaculture-Associated
Introgression Into At-Risk Wild North American Atlantic Salmon
(Salmo Salar) Populations.” Molecular Ecology Resources, €13811.
https://doi.org/10.1111/1755-0998.13811.

Robledo-Ruiz, D. A., L. Austin, J. N. Amos, et al. 2023. “Easy-To-Use R
Functions to Separate Reduced-Representation Genomic Datasets Into
Sex-Linked and Autosomal Loci, and Conduct Sex Assignment.” Molecular
Ecology Resources, €13844. https://doi.org/10.1111/1755-0998.13844.

Scaketti, M., P. S. Sujii, A. Alves-Pereira, et al. 2025. “Sample Size
Impact (SaSii): An R Script for Estimating Optimal Sample Sizes in
Population Genetics and Population Genomics Studies.” PLoS One 20,
no. 2: e0316634. https://doi.org/10.1371/journal.pone.0316634.

Schlotterer, C., R. Tobler, R. Kofler, and V. Nolte. 2014. “Sequencing
Pools of Individuals — Mining Genome-Wide Polymorphism Data
Without Big Funding.” Nature Reviews Genetics 15: 749-763. https://doi.
0rg/10.1038/nrg3803.

Schweizer, R. M., N. Saarman, K. M. Ramstad, et al. 2021. “Big Data
in Conservation Genomics: Boosting Skills, Hedging Bets, and Staying
Current in the Field.” Journal of Heredity 112: 313-327. https://doi.org/
10.1093/jhered/esab019.

Shi, Y., C. M. Dick, K. Karpan, et al. 2023. “Toward Absolute Abundance
for Conservation Applications: Estimating the Number of Contributors via
Microhaplotype Genotyping of Mixed-DNA Samples.” Molecular Ecology
Resources, €13816. https://doi.org/10.1111/1755-0998.13816.

Vanhove, M., and S. Launey. 2023. “Estimating Resistance Surfaces
Using Gradient Forest and Allelic Frequencies.” Molecular Ecology
Resources, €13778. https://doi.org/10.1111/1755-0998.13778.

Vaughan, A. L., E. Parvizi, P. Matheson, A. McGaughran, and M. K.
Dhami. 2023. “Current Stewardship Practices in Invasion Biology Limit
the Value and Secondary Use of Genomic Data.” Molecular Ecology
Resources, e13858. https://doi.org/10.1111/1755-0998.13858.

Venney, C. J., R. Bouchard, J. April, et al. 2023. “Captive Rearing
Effects on the Methylome of Atlantic Salmon After Oceanic Migration:
Sex-Specificity and Intergenerational Stability.” Molecular Ecology
Resources, e13766. https://doi.org/10.1111/1755-0998.13766.

6 of 7

Molecular Ecology Resources, 2025

85U8017 SUOWILLOD dAIERID |qel|dde au Aq pausecd a/e eI YO 38N JO'S3IN1 404 ARIQIT BUIIUO AB]IM UO (SUOHIPUOD-PUR-SWLISYL0Y B | 1M ARe.q U UO//SANY) SUORIPUOD PUe SWB L 3L} 385 *[5202/90/60] U0 ARIqIT3UIIUO AB]IM ‘10UN0D YOEesRY IIPSIN PUY UIESH UOHEN AQ EZTHT 8660-GSLT/TTTT OT/I0P/LI0Y" M| Ate.q1 Ul |uo//SANY WOy papeojumoq ‘S ‘G202 ‘86605GLT


https://doi.org/10.1371/journal.pbio.2002925
https://doi.org/10.1371/journal.pbio.2002925
https://doi.org/10.1111/1755-0998.13849
https://doi.org/10.1111/1755-0998.13780
https://doi.org/10.1111/1755-0998.13733
https://doi.org/10.1126/science.abn5642
https://doi.org/10.1126/science.abn5642
https://doi.org/10.1111/1755-0998.13742
https://doi.org/10.1111/1755-0998.13742
https://doi.org/10.1111/1755-0998.13820
https://doi.org/10.1111/1755-0998.13820
https://doi.org/10.1111/mec.14264
https://doi.org/10.3897/mbmg.8.126058
https://doi.org/10.1111/1755-0998.13744
https://doi.org/10.1111/1755-0998.13718
https://doi.org/10.1111/1755-0998.13796
https://doi.org/10.1111/1755-0998.13796
https://doi.org/10.1111/mec.13296
https://doi.org/10.1111/1755-0998.13870
https://doi.org/10.1111/1755-0998.13865
https://doi.org/10.1111/1755-0998.13807
https://doi.org/10.1111/1755-0998.13853
https://doi.org/10.1111/1365-2435.13317
https://doi.org/10.1111/1755-0998.13805
https://doi.org/10.1111/1755-0998.13781
https://doi.org/10.1111/mec.12350
https://doi.org/10.1111/mec.12350
https://doi.org/10.1111/1755-0998.12654
https://doi.org/10.1111/1755-0998.13811
https://doi.org/10.1111/1755-0998.13844
https://doi.org/10.1371/journal.pone.0316634
https://doi.org/10.1038/nrg3803
https://doi.org/10.1038/nrg3803
https://doi.org/10.1093/jhered/esab019
https://doi.org/10.1093/jhered/esab019
https://doi.org/10.1111/1755-0998.13816
https://doi.org/10.1111/1755-0998.13778
https://doi.org/10.1111/1755-0998.13858
https://doi.org/10.1111/1755-0998.13766

von der Heyden, S. 2023. “Environmental DNA Surveys of African
Biodiversity: State of Knowledge, Challenges and Opportunities.”
Environmental DNA 5: 12-17. https://doi.org/10.1002/edn3.363.

Watowich, M. M., K. L. Chiou, B. Graves, et al. 2023. “Best Practices for
Genotype Imputation From Low-Coverage Sequencing Data in Natural
Populations.” Molecular Ecology Resources, e13854. https://doi.org/10.
1111/1755-0998.13854.

Wilkinson, G. S., D. M. Adams, A. Haghani, et al. 2021. “DNA
Methylation Predicts Age and Provides Insight Into Exceptional
Longevity of Bats.” Nature Communications 12: 1615. https://doi.org/10.
1038/s41467-021-21900-2.

Williams, B. R., A. J. Miller, and C. E. Edwards. 2023. “How Do
Threatened Plant Species With Low Genetic Diversity Respond to
Environmental Stress? Insights From Comparative Conservation
Epigenomics and Phenotypic Plasticity.” Molecular Ecology Resources,
€13897. https://doi.org/10.1111/1755-0998.13897.

Willis, S., S. Micheletti, K. R. Andrews, and S. Narum. 2023. “Pool Party?2:
An Integrated Pipeline for Analysing Pooled or Indexed Low-Coverage
Whole-Genome Sequencing Data to Discover the Genetic Basis of
Diversity.” Molecular Ecology Resources, €13888. https://doi.org/10.
1111/1755-0998.13888.

Wold, J. R.,J. G. Guhlin, P. K. Dearden, A. W. Santure, and T. E. Steeves.
2023. “The Promise and Challenges of Characterizing Genome-Wide
Structural Variants: A Case Study in a Critically Endangered Parrot.”
Molecular Ecology Resources, €13783. https://doi.org/10.1111/1755-0998.
13783.

Zamudio, K. R. 2023. “Conservation Genomics: Current Applications
and Future Directions.” Journal of Heredity 11: 297-299. https://doi.org/
10.1093/jhered/esad019.

Zhu, R., S. Shao, W. Xie, et al. 2023. “High-Quality Genome of a
Pioneer Mangrove Laguncularia Racemosa Explains Its Advantages for
Intertidal Zone Reforestation.” Molecular Ecology Resources, €13863.
https://doi.org/10.1111/1755-0998.13863.

7 0of 7

85U8017 SUOWILLOD dAIERID |qel|dde au Aq pausecd a/e eI YO 38N JO'S3IN1 404 ARIQIT BUIIUO AB]IM UO (SUOHIPUOD-PUR-SWLISYL0Y B | 1M ARe.q U UO//SANY) SUORIPUOD PUe SWB L 3L} 385 *[5202/90/60] U0 ARIqIT3UIIUO AB]IM ‘10UN0D YOEesRY IIPSIN PUY UIESH UOHEN AQ EZTHT 8660-GSLT/TTTT OT/I0P/LI0Y" M| Ate.q1 Ul |uo//SANY WOy papeojumoq ‘S ‘G202 ‘86605GLT


https://doi.org/10.1002/edn3.363
https://doi.org/10.1111/1755-0998.13854
https://doi.org/10.1111/1755-0998.13854
https://doi.org/10.1038/s41467-021-21900-2
https://doi.org/10.1038/s41467-021-21900-2
https://doi.org/10.1111/1755-0998.13897
https://doi.org/10.1111/1755-0998.13888
https://doi.org/10.1111/1755-0998.13888
https://doi.org/10.1111/1755-0998.13783
https://doi.org/10.1111/1755-0998.13783
https://doi.org/10.1093/jhered/esad019
https://doi.org/10.1093/jhered/esad019
https://doi.org/10.1111/1755-0998.13863

	Advancing Species Conservation and Management Through Omics Tools
	1   |   Introduction
	2   |   Reduced Representation Genome Approaches Supporting Conservation Science
	3   |   The Expansion and Application of Whole Genome Sequencing
	4   |   Epigenomic, Transcriptomic and Methylome Approaches
	5   |   Museomics and Other Historical Approaches
	6   |   Methodological Advances and New Analytical Tools in Conservation Omics Research
	7   |   Molecular Diet Analysis
	8   |   The Importance of Curation—From Samples to Data
	9   |   Some Final Perspectives on Omics and Species Conservation
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	References


