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Abstract

With this very first Editorial, we would like to introduce a new actor in the field of aging research andcommunication. This new actor is Systems Aging, an open access peer-reviewed journal dedicated toadvancing aging research through the use of computational and systems biology. It is published byEphyra Publishing, a small new publisher intending to spread knowledge and attract interest to agingresearch, targeting both scholarly and general audiences. We hereafter describe the scientific scope ofSystems Aging, its target authors and readers, as well as its editorial processes. We sincerely believe thatthe scope and values of Systems Aging, grounded in goal-oriented pluridisciplinarity, reproducibility andepistemology, will lay the foundations for sharing both exciting and rigorous research.

Fundamental and applied research in aging biologyhas already started to reveal many of its distinctive hall-marks and important pathways, demonstrating that bio-logical aging can be measured, predicted, and altered bymolecular and environmental factors. Nevertheless, themultifaceted nature of aging remains hard to grasp, ascrucial mechanistic knowledge is still lacking and over-arching causal paradigms are still to be proposed (Glady-shev et al., 2024; Gems and de Magalhães, 2021; Cohenet al., 2020). In particular, aging involves numerous in-terconnected molecules, pathways and emerging pheno-types: the interactions, feedback loops, and regulatoryrelationships linking them in a dynamic manner are stillfar from being elucidated.
Computational and systems approaches are promis-ing avenues to address this complexity (Cohen et al.,2022). A systems view of aging conceptually integratesmany dependent molecular, physiological or epidemio-logical observations into abstract mathematical repre-sentations, better suited to work with interconnectedphenomena. This not only requires appropriate models,but also appropriate algorithms to computationally esti-mate the parameters of such models from the data beforeany biological hypotheses can be tested. A plethora ofpromising methods have already been proposed by com-putational biologists, bioinformaticians and biostatisti-cians over the years in the context of systems biology:even more need to be used, developed and tailored for

the specific needs of aging biology. Although severaljournals are already publishing systems-oriented inter-disciplinary studies at the interface of biology, mathe-matics and computer science, there is no journal entirelydedicated to them in the field of longevity research. Thisis one of the gaps Systems Aging is going to fill. Its isintended for authors from very different backgrounds,like for instance biologists who would have applied exist-ing methods and analysis pipelines to understand large,-omics datasets about aging, but also bioinformaticiansand mathematicians having developed novel algorithmsto investigate longevity. Needless to say that SystemsAging is also a perfect fit for any interdisciplinary re-searcher in between.
The originality of Systems Aging does not only residein its scope, but also in its editorial choices. While com-putational and systems biology are full of potential, theyare not sufficient to robustly advance our knowledge oflongevity and age-related diseases. In fact, increasedvolumes of data and computational pipelines bring theirown methodological challenges, a few of them exempli-fied in the following lines. Computational approachesoften have many hyper-parameters to tune, with fewguidance available to do so properly. Mathematicalmodels and algorithms often embed strong assumptionsabout the data that should be clearly identified and veri-fied. Large multi-factorial datasets offer more opportuni-ties for data snooping and p-hacking. Machine learning
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models still suffer from limited explainability, especiallyin high dimensional settings and in presence of corre-lated variables. Finally, reproducibility issues are not re-stricted to experimental biology, as the outputs of analy-sis pipelines can also be unstable and vulnerable to noise.Computational systems biology is therefore nothingwithout a sound epistemology, i.e. the study of knowl-edge, and how to acquire it. This is, undoubtedly, at thecore of the scientific method. The goal of Systems Ag-ing is to ground aging research in a rigorous epistemicframework, and thus fuel the production of trustworthyfindings. This will be embodied in several features of oureditorial process.
• We will welcome replication studies and incre-

mental results in a dedicated category, too oftenrejected elsewhere because of their lack of trendi-ness and novelty. We would like Systems Aging tobecome a platform for these consolidating findings,that are crucial to strengthen existing knowledge,increase reproducibility and the efficiency of agingresearch in the long run.
• A study reporting negative results will not be pe-nalized in our editorial decisions as long as the

method is sound. Turning unknowns into negativeresults is still deeply needed to advance reasoningand the creation of new research hypotheses.
• The presence of an epistemic box where re-searchers will clearly state their working hypoth-esis, what is expected under this hypothesis, whatobservations would falsify it, how they tested it.These considerations are at the heart of any re-search endeavour, and great pedagogic additionsto academic papers, however they are too often im-plicit or sometimes flawed in existing literature.
• After the double blind peer-review phase is com-plete, Systems Aging will make the peer-review

exchange transparent. By publishing it alongsideaccepted articles and encouraging reviewers to signtheir comments, we hope the foster honest, enrich-ing and cordial scientific dialogue.
We sincerely believe that the scope and editorial val-ues of Systems Aging will lay the foundations for pub-lishing both exciting and rigorous research. Our hope isthat researchers will join our efforts and soon contributeto this new resource.
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