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Connectomics is the study of connectomes [START_REF] Morgan | Why not connectomics?[END_REF][START_REF] Lichtman | The big data challenges of connectomics[END_REF][START_REF] Zuo | Human Connectomics across the Life Span[END_REF][START_REF] Van Den Heuvel | Comparative Connectomics[END_REF] or maps of an organism's nervous system; mainly the brain in vertebrates and its analogous structure in invertebrates. Connectomics allow for the understanding at microscopic (neuron basis) and macroscopic (brain module basis) scales of how information is treated and stored, how disease for instance affects brain structure and function, and variability in brain structure and how it changes with age. Connectomics is a set of tools to understand how the brain's connectional architecture is linked to functional specialization. Recent computational advances have improved the measurement and storage of large datasets -those with thousands of connections between thousands of entities -analyzed mainly through the mathematical fields of graph theory or social network analyses (SNAs) [START_REF] Borgatti | Network Analysis in the Social Sciences[END_REF][START_REF] Sosa | Network measures in animal social network analysis: Their strengths, limits, interpretations and uses[END_REF]. These SNAs assess how neural networks are structured in terms of communities (i.e., modules), centralities (i.e., hubs and rich clubs), and efficiency (i.e., short communication paths) leading to comparative and evolutionary applications concerning the function and the selection of these neuronal architectures in different species [START_REF] Van Den Heuvel | Comparative Connectomics[END_REF]. I propose that connectomics should be applied and enlarged to human and animal societies, leading to the birth of the domain of socioconnectomics compared to neuroconnectomics. This is not a matter of transferring only network analysis tools but also to apply concepts of natural selection to social networks and think about the evolutionary processes (genetic selection, cultural selection and even multilevel selection [START_REF] Sueur | Mechanisms of network evolution: a focus on socioecological factors, intermediary mechanisms, and selection pressures[END_REF][START_REF] Fisher | Social traits, social networks and evolutionary biology[END_REF]). This new study framework would lead to new perspectives in evolutionary biology and bring new elements to theories like the cultural brain hypothesis [START_REF] Muthukrishna | The Cultural Brain Hypothesis: How culture drives brain expansion, sociality, and life history[END_REF].

Universal network topological properties

In their groundbreaking paper [START_REF] Oltvai | Life's Complexity Pyramid[END_REF] based on findings by [START_REF] Milo | Network Motifs: Simple Building Blocks of Complex Networks[END_REF] suggested that the universal topological properties (e.g., scale-free connectivity, modularity, hierarchy) observed from cellular to neural to ecosystem networks should be governed by similar principles. Later, it was proposed that such common features should reflect constraints imposed by selection forces and be shaped by evolution pressure [START_REF] Avena-Koenigsberger | Network morphospace[END_REF][START_REF] Romano | Stemming the Flow: Information, Infection, and Social Evolution[END_REF]. Whatever the selection mechanism, we may indeed wonder why networks -brain or society -'look the way they do and not any other way' [START_REF] Avena-Koenigsberger | Network morphospace[END_REF]. Questions raised for neural networks are also raised for human and animal societies as to how genetic and environmental interactions influence topology and its variability, how diseases affect structures, and how information is transferred [START_REF] Romano | Stemming the Flow: Information, Infection, and Social Evolution[END_REF]. Connectome architecture may follow general principles of wiring, shaped by forces that minimize the expenditure of biological resources and forces that favor functionally important topological attributes that benefit efficient communication and global integration. Many animals including humans live in societies because living in groups increases fitness [START_REF] Silk | Social bonds of female baboons enhance infant survival[END_REF] as it brings advantages to acquire more and better information about food, reproduction, and predators, but close proximity and social relationships also bring a risk of a higher rate of disease. Societies face trade-offs of opposing forces increasing modularity and individuals may become specialized to increase group efficiency, like elders sharing information and leading [START_REF] Mccomb | Matriarchs As Repositories of Social Knowledge in African Elephants[END_REF][START_REF] Nagy | Hierarchical group dynamics in pigeon flocks[END_REF]. In this way, answering questions about topology, specialization, and their links with functionality at one level (i.e., neural or societal) may help to understand evolutionary trajectories of these patterns in the other level. Genetic selection may favor some specific behavioral traits or personalities condition to a specific group phenotypic composition [START_REF] Farine | From individuals to groups and back: the evolutionary implications of group phenotypic composition[END_REF] and as a consequence a specific network topology [START_REF] Bijma | A general definition of the heritable variation that determines the potential of a population to respond to selection[END_REF][START_REF] Bijma | The joint effects of kin, multilevel selection and indirect genetic effects on response to genetic selection[END_REF]. For instance, aggressive traits may conduct to modular networks. Similarly, cultural selection conducts to the transmission of adaptive behavior and group members may select to observe best performers modifying centralization of social networks [START_REF] Grampp | Social attention biases in juvenile wild vervet monkeys: implications for socialisation and social learning processes[END_REF][START_REF] Canteloup | Wild primates copy higher-ranked individuals in a social transmission experiment[END_REF]. If general principles of selection apply to different levels of life organization, then similar network 'morphospaces' [START_REF] Avena-Koenigsberger | Network morphospace[END_REF] should be observed at these different levels. Selection of network properties as efficiency or modularity are observed at the brain level [START_REF] Clune | The evolutionary origins of modularity[END_REF][START_REF] Bullmore | The economy of brain network organization[END_REF] as at the group level [START_REF] Pasquaretta | Social networks in primates: smart and tolerant species have more efficient networks[END_REF][START_REF] Romano | Social transmission in networks: global efficiency peaks with intermediate levels of modularity[END_REF][START_REF] Romano | The trade-off between information and pathogen transmission in animal societies[END_REF] meaning that similar evolutionary processes may be responsible for these network topologies. For instance, network modularity of primate groups is higher than modularity theoretical networks sharing similar properties (e.g. size and density) [START_REF] Romano | Social transmission in networks: global efficiency peaks with intermediate levels of modularity[END_REF] indicating a selection process confirmed with the fact that this network property and network efficiency are linked to brain capacities in primates [START_REF] Pasquaretta | Social networks in primates: smart and tolerant species have more efficient networks[END_REF]. By extension, the same standpoint could be done to ecosystems and their tropic and mutualistic networks [START_REF] Thébault | Stability of ecological communities and the architecture of mutualistic and trophic networks[END_REF].

Network analyses at different life organizations

While sharing the same theoretical background, neural and social networks also share the same tools of network analysis. This is not new, as in the two domains, the use of social network analyses is old of about twenty years. However, this statement helps to strengthen thinking socioconnectomics as neurconnectomics. Of course, the way to measure the connection or activity of an entity -whether a neuron or an individual -differs with neuroconnectomics using magnetic resonance imaging, electron microscopy, or histological techniques [START_REF] Morgan | Why not connectomics?[END_REF], whilst socioconnectomics would use ethological observations or loggers [START_REF] Strandburg-Peshkin | Shared decision-making drives collective movement in wild baboons[END_REF]. However, the same network analyses are used to work on connectomes when these are measured (Fig. 1). The generalized mathematical language of graph theory is today applied to many scientific disciplines leading to possible comparisons of connectomes at different levels. SNAs are a set of measures applied at different levels of the network itself [START_REF] Sosa | Network measures in animal social network analysis: Their strengths, limits, interpretations and uses[END_REF]: the entity level (a neuron or an individual), the intermediate level with the existence of clusters and their relationships, and the network level to assess global properties like efficiency, diameter, density, or modularity [START_REF] Sosa | Network measures in animal social network analysis: Their strengths, limits, interpretations and uses[END_REF][START_REF] Sueur | How can social network analysis improve the study of primate behavior?[END_REF]. As for understanding the role of certain neurons or brain areas in linking other ones and explaining brain asymmetry, efficiency, or robustness (i.e., the ability to withstand failures and perturbations, mainly alternative pathways between two entities), betweenness centrality is also a very used and useful measure in animal social networks to understand roles of individuals. For instance, individuals with high betweenness link different communities, allowing the transfer of information and leadership in dolphin s [START_REF] Lusseau | The emergence of unshared consensus decisions in bottlenose dolphins[END_REF] and characteristics of dominance and policing in macaques (Figs. 1A,B) [START_REF] Flack | Policing stabilizes construction of social niches in primates[END_REF]. Correlograms, which are used to show existence of modules in the brain, also determine communities in primates and how these communities are nested according to dominance (Figs. 1C,D) [START_REF] Fruteau | Supply and demand determine the market value of food providers in wild vervet monkeys[END_REF][START_REF] Cantor | Nestedness across biological scales[END_REF]. Communities might also be assessed through dendrograms and hierarchical clustering analyses (Figs. 1E,F), and has shown in elephants how units fuse and split according to the dryness of the season [START_REF] Wittemyer | The socioecology of elephants: analysis of the processes creating multitiered social structures[END_REF]. Correlogram analyses measuring existence of modules and nestedness [START_REF] Cantor | Nestedness across biological scales[END_REF] in the macaque brain and in a group of vervet monkeys. E and F: Analyses measuring clusterization in the human brain [START_REF] Honey | Predicting human resting-state functional connectivity from structural connectivity[END_REF] and in an African elephant population [START_REF] Wittemyer | The socioecology of elephants: analysis of the processes creating multitiered social structures[END_REF]. G: Framework to study and compare socioconnectomes with neuroconnectomes over time. Figures were reused with permissions.

Same challenges about understanding evolution

The fact that the same toolkit can be used for neuroconnectomics and socioconnectomics is important because this means that the results can be compared between these two levels, leading not only to comparative connectomics between brains [START_REF] Van Den Heuvel | Comparative Connectomics[END_REF] or societies [START_REF] Dunbar | The social brain meets neuroimaging[END_REF] of different species but between brains and societies. However, the trials to compare different levels of life organization are very rare concerning network topologies [START_REF] Oltvai | Life's Complexity Pyramid[END_REF][START_REF] Milo | Network Motifs: Simple Building Blocks of Complex Networks[END_REF][START_REF] Cantor | Nestedness across biological scales[END_REF][START_REF] Sueur | Social Network, Information Flow and Decision-Making Efficiency: A Comparison of Humans and Animals[END_REF]38], because of a lack of exchange between the scientific communities but also because of different ways of thinking about evolutionary processes driving network topology. The same challenges arise for both connectomics with comparative ethology and comparative neuroscience aiming to discover common plans of organization while also accounting for diversity among species. However, scientists in both domains are also concerned with the same methodological concerns in terms of obtaining, stocking, and analyzing big datasets [START_REF] Lichtman | The big data challenges of connectomics[END_REF] asking for the development of new tools. In this context, both neuroscientists and behavioral ecologists would enjoy sharing technologies. However, going beyond this technological comparison, this field of 'comparative network analysis' [START_REF] Van Den Heuvel | Comparative Connectomics[END_REF] examines commonalities and differences across a range of network classes. In particular, it provides a powerful approach to answer the question of which topological network attributes are specific to nervous structures and which represent more universal properties of network organization as human and animal societies. As such, it provides a unique tool to examine which network properties are unique to brain networks and which are shared with social networks.

Future researches

Enlarging connectomics to societies should not only be a matter of comparison but in combination with the perspective of multilevel studies and the possibility of multiorganization selection processes [START_REF] Sueur | Mechanisms of network evolution: a focus on socioecological factors, intermediary mechanisms, and selection pressures[END_REF]. Evolutionary processes may favor a group phenotypic composition [START_REF] Farine | From individuals to groups and back: the evolutionary implications of group phenotypic composition[END_REF] meaning individuals with different personalities and so different social traits, thus favoring different network topologies. This has been referred to as a "collective social niche construction" [START_REF] Sueur | Mechanisms of network evolution: a focus on socioecological factors, intermediary mechanisms, and selection pressures[END_REF]. This form of multilevel connectomics might be envisaged in two ways: first as a multispecies comparison and second as a lifespan comparison, allowing to assess the selection processes (genetic versus cultural) leading to certain network topologies.

Multilevel connectomics:

The study of both neuroconnectomes and socioconnectomes from simpler to more advanced animals could lead to a better understanding of social evolution and the feedback between social complexity and brain complexity. It would precise how social structures affects fitness of individuals and as consequence the selection of heritable social traits. Brain complexity in humans is not only due to our social complexity but also to our brain's ability to store, manage, and share information, which is known as the cultural brain hypothesis [START_REF] Muthukrishna | The Cultural Brain Hypothesis: How culture drives brain expansion, sociality, and life history[END_REF]39]. Directly comparing neuroconnectomes with socioconnectomes of different individuals in different species could bring more elements to confirm or deny the social brain hypothesis, as with the cultural brain hypothesis by comparing different ethnic groups. A similarity index could be measured between indices (e.g., efficiency, modularity) of the neuroconnectome and the socioconnectome of an individual, human, or animal, and the similarity index could be compared across species, environmental conditions, and other variables.

Aging connectomics: Several studies have shown a link between social complexity and brain size, which is known as the social brain hypothesis [START_REF] Dunbar | The social brain hypothesis[END_REF]. Recently, this hypothesis has been checked intraspecifically with some individual brain structures being linked to a number of social partners [START_REF] Testard | Social connections predict brain structure in a multidimensional freeranging primate society[END_REF]. However, there are still very few studies looking at how some brain structures are linked to social centralities of group members and more generally, network topologies and how age affects neuroconnectomes and socioconnectomes. Measuring the two parameters at different ages or life stages of individuals would highlight processes linking sociality to longevity brain aging. Multilevel connectomics, meaning linking neuroconnectome to socioconnectome, could also be envisaged across the lifespan [START_REF] Zuo | Human Connectomics across the Life Span[END_REF] of an individual, from birth to death as both sociality and the brain change with age. Indeed, the social network of an individual is flexible all along its life and seems to be partly independent of chronological age, with its own regulatory processes and bidirectional effects on individual senescence and fitness [START_REF] Sueur | Social capital: an independent dimension of healthy ageing[END_REF]. The questions of the directionality of effect between changes in the brain and social network are still open and a detailed longitudinal study of connectomes spanning the lives of individuals could answer the causality issue. It could also lead to direct applications concerning brain diseases linked to sociality.

Conclusion

All network analysis tools are at our disposal to better understand how our brain and our social world are structured but also to connect two disparate domains whilst answering similar questions about network properties and functionalities. This framework could also be extended to other types of networks, maybe concluding one of the most important questions in science concerning the universality of some physical and biological rules and their evolution.
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 1 Figure 1: Instances of analyses used in both the study of neural and social networks. A and B: Common social network analyses used to assess individual (e.g., neuron or group member) and global properties respectively in the Drosophila brain and in a group of mandrills. C and D:Correlogram analyses measuring existence of modules and nestedness[START_REF] Cantor | Nestedness across biological scales[END_REF] in the macaque brain and in a group of vervet monkeys. E and F: Analyses measuring clusterization in the human brain[START_REF] Honey | Predicting human resting-state functional connectivity from structural connectivity[END_REF] and in an African elephant population[START_REF] Wittemyer | The socioecology of elephants: analysis of the processes creating multitiered social structures[END_REF]. G: Framework to study and compare socioconnectomes with neuroconnectomes over time. Figures were reused with permissions.