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Between the 15th and the 19th century, more than 12 million Africans were enslaved and forcibly removed from their homeland to be deported to the Americas and Europe [START_REF] Eltis | Routes to Slavery: Direction, Ethnicity and Mortality in the Transatlantic Slave Trade[END_REF]. The vast majority of them were deported to South America and the Caribbean (around 43% and 52%, respectively), a minority (around 5%)

to North America, and only a reduced fraction (< 1%) to mainland Europe [START_REF] Eltis | Atlas of the Transatlantic Slave Trade[END_REF].

Enslaved Africans were taken from African slaving regions that stretched thousands of miles, from present-day Senegal to Angola and, around the coast, Mozambique and Madagascar. According to historical sources [START_REF] Eltis | Atlas of the Transatlantic Slave Trade[END_REF][START_REF] Eltis | The Cambridge World History of Slavery: Volume 4, AD 1804-AD 2016[END_REF], from 1501 to 1867, enslaved Africans were forcibly embarked mainly from eight coastal regions (Figure 1): 5.7% embarked from Senegambia, 3.2% from Sierra Leone, 2.7% from the Windward Coast, 9.6% from the Gold Coast, 16.1% from the Bight of Benin, 12.3% from the Bight of Biafra, 46.3% from West Central Africa, and 4.1% from Southeast Africa. The West Central African coast was thus the largest slaving and embarkation region throughout most of the TAST, focused mainly South of the Congo river. The Gold Coast, the Bight of Benin, and the Bight of Biafra became increasingly prominent slaving and embarkation regions after the mid-17 th century, as the TAST expanded with Plantation Economy in the Americas (Figure 1).

During more than 300 years, slavers dehumanized their human cargo with a profusion of organized psychological and physical abuses and violence. They forbade slaves to use their name, language, and religion, repeatedly broke-up families, and, with the crossing of the Atlantic Ocean and extensive migrations within the Americas, severed all possible roots between the captives and their original homeland, culture, and people [START_REF] Berlin | Many Thousands Gone: The First Two Centuries of Slavery in North America. Many Thousands Gone: The First Two Centuries of Slavery in North America[END_REF]. As a direct and dreadful consequence, enslaved-African descendants throughout the Americas have little knowledge of their origins in continental Africa; a gap that can only partially be filled with historical sources [START_REF] Eltis | Routes to Slavery: Direction, Ethnicity and Mortality in the Transatlantic Slave Trade[END_REF].

Indeed, historians investigated marine and customs manifests, commercial and tax records and deeds, and other sources to reconstruct TAST routes, possible African ethnic origins of deportees (Figure 1), and, in some rare instances, the genealogies of enslaved-African descendants in the Americas [START_REF] Eltis | Atlas of the Transatlantic Slave Trade[END_REF].

Nevertheless, due to imprecise, missing, or falsified records, the prominence of illegal slave-trade which leaves scarce written traces, and the difficulties to transpose ethnic and linguistic categories used during the TAST era into present-day ethnic categories, large parts of the history of enslaved-African descendants remain obscure [START_REF] Eltis | Routes to Slavery: Direction, Ethnicity and Mortality in the Transatlantic Slave Trade[END_REF]. In this historical context that radically changed the cultural and genetic landscape of the Americas (6,7), molecular and population genetics since the mid-20 th century offered new tools to help reconstruct the migrations and demographic histories of enslaved-African descendant populations.

In this review, we examine population genomics articles published over the past 15 years and focusing on the genetic history of enslaved-African descendant communities in the Americas today. The genetic determination of phenotypes and disease risks have been widely studied in connection to TAST
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migrations and admixture in the Americas [START_REF] Mahajan | Trans-ancestry genetic study of type 2 diabetes highlights the power of diverse populations for discovery and translation[END_REF][START_REF] Wojcik | Genetic analyses of diverse populations improves discovery for complex traits[END_REF][START_REF] Adhikari | A GWAS in Latin Americans highlights the convergent evolution of lighter skin pigmentation in Eurasia[END_REF], and the subject of several major reviews [START_REF] Adhikari | The Genetic Diversity of the Americas[END_REF][START_REF] Shriver | Skin pigmentation, biogeographical ancestry and admixture mapping[END_REF][START_REF] Winkler | Admixture mapping comes of age[END_REF].

Instead, we chose to focus primarily here on the complex interactions between genetic inferences about populations' origins, migrations, and admixture histories, and the cultural, anthropological, and historical contexts during and after the TAST era.

Origins of enslaved-African descendants inferred with genetics

Since the 1950s, anthropological genetics research investigated the links between genetic variation patterns observed today across Africa, Europe, and the Americas, and those observed in enslaved-African descendant communities in the Americas, to narrow their possible geographic origins from either continent. To do so, patterns of shared genetic ancestry between present-day enslaved-African descendant communities and worldwide populations were inferred using population genetics methods and, at first, markers such as blood groups, HLA, or uniparentally-inherited mitochondrial DNA and/or Y-chromosome markers [START_REF] Chakraborty | Gene admixture in human populations: Models and predictions[END_REF][START_REF] Fortes-Lima | Revisiting genetic ancestry in African Diaspora communities from Atlantic South America[END_REF][START_REF] Salas | Downloaded from[END_REF].

With the advances of molecular genetics at the genome-wide scale since the 2000s, and with the developments of novel bioinformatics methods, reconstructing the genetic origins of enslaved-African descendants has reached unprecedented resolution [START_REF] Micheletti | Genetic Consequences of the Transatlantic Slave Trade in the Americas[END_REF][START_REF] Bryc | Genome-wide patterns of population structure and admixture in West Africans and African Americans[END_REF][START_REF] Ongaro | The Genomic Impact of European Colonization of the Americas[END_REF]. These studies have shown that virtually all such populations are genetically admixed and share recent genetic ancestries with European, African, and Native American populations today. Furthermore, geneticists have revealed the tremendous variability of genomic admixture patterns across enslaved-African descendant populations, each echoing the specific history of slavery and European colonization they experienced.

As an illustration of a genome-wide study, Patin et al. [START_REF] Patin | Dispersals and genetic adaptation of Bantu-speaking populations in Africa and North America[END_REF] investigated the African genetic origins of US self-reported enslaved-African descendants from three large-scale cohorts totalling 5244 participants from four states. Compared to genetic variation from 1955 individuals from 14 populations living in former slaving regions of Africa's Atlantic shores, they found that US participants had, on average, 75% of African genetic ancestry, and 25% of (mostly) European genetic ancestry [START_REF] Patin | Dispersals and genetic adaptation of Bantu-speaking populations in Africa and North America[END_REF]. Furthermore, the identified African genetic components shared a recent common ancestry, on average, for 13% with Senegambian populations today, 7% with those from the Windward Coast, 50% with those from the Bight of Benin, and up to 30%

with those from present-day Gabon and Angola, thus reflecting the highly diverse origins of African populations having contributed to the gene-pool of enslaved-African descendants in the USA.

Furthermore, population geneticists identified important variation in the African genomic ancestry across Brazil [START_REF] Hünemeier | Niger-Congo speaking populations and the formation of the Brazilian gene pool: mtDNA and Ychromosome data[END_REF][START_REF] Gonçalves | The phylogeography of African Brazilians[END_REF], a country that received the majority (~70%; ~4.8 million) of all enslaved-Africans deported to continental Latin America during the TAST (Figure 1). African ancestries ranged, on average, from 14.7% in the inland South-East of Brazil, and mainly originated from the South-West and South-East of Africa, to 50.8% in the North-East of the country (Figure 2), with West African origins more frequent in this later region [START_REF] Kehdy | Origin and dynamics of admixture in Brazilians and its effect on the pattern of deleterious mutations[END_REF][START_REF] Gouveia | Origins, Admixture Dynamics, and Homogenization of the African Gene Pool in the Americas[END_REF]. This further illustrated how the genomic heritage of enslaved-African descendants in the Americas can also vary within a country.
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With similar population genomics approaches, other studies have identified variable African admixture patterns in numerous enslaved-African descendant populations throughout the Americas (Figure 2), with, for instance, around 89% of African ancestry in enslaved-African descendants from Jamaica [START_REF] Mathias | A continuum of admixture in the Western Hemisphere revealed by the African Diaspora genome[END_REF], 88% in Barbados [START_REF] Martin | Human Demographic History Impacts Genetic Risk Prediction across Diverse Populations[END_REF], 78% in Peru [START_REF] Harris | Evolutionary genomic dynamics of Peruvians before, during, and after the Inca Empire[END_REF], 77% in Choco (Colombia) [START_REF] Conley | A Comparative Analysis of Genetic Ancestry and Admixture in the Colombian Populations of Chocó and Medellín[END_REF][START_REF] Fortes-Lima | Genome-wide Ancestry and Demographic History of African-Descendant Maroon Communities from French Guiana and Suriname[END_REF], 71% in Rio de Janeiro (Brazil) [START_REF] Fortes-Lima | Genome-wide Ancestry and Demographic History of African-Descendant Maroon Communities from French Guiana and Suriname[END_REF], 70% in Saint Vincent [START_REF] Torres | Analysis of biogeographic ancestry reveals complex genetic histories for indigenous communities of St. Vincent and Trinidad[END_REF], and 38% in eastern Cuba (29); each population being also highly variable in relative contributions from each continental African regions.

During the TAST era, enslaved Africans actively mobilized to create systems of resistance against the inhuman repression that accompanied slavery, and escaped captivity, a phenomenon often called marronnage. This is characterized by massive escapes of slaves who then grouped in small and independent communities of free-people, known as Maroon communities, who developed specific linguistic, political, religious, and domestic traditions [START_REF] Price | Maroon Societies: Rebel Slave Communities in the Americas[END_REF][START_REF] Price | Flight to Freedom: African Runaways and Maroons in the Americas. Flight to Freedom: African Runaways and Maroons in the Americas[END_REF]. Genomics investigations of the history of Maroon communities remain overall scarce [START_REF] Brucato | The genetic diversity of three peculiar populations descending from the slave trade: Gm study of Noir Marron from French Guiana[END_REF][START_REF] Brucato | The imprint of the Slave Trade in an African American population: mitochondrial DNA, Y chromosome and HTLV-1 analysis in the Noir Marron of French Guiana[END_REF]. However, Fortes-Lima et al. [START_REF] Fortes-Lima | Genome-wide Ancestry and Demographic History of African-Descendant Maroon Communities from French Guiana and Suriname[END_REF] recently investigated four Noir Marron communities from French Guyana and Surinam. The results highlighted high levels of genomic inbreeding, high (~98%) African genetic ancestry originated mainly from the Bight of Benin (Figure 3A-B), and more precisely from Gbe-speaking populations in Benin [START_REF] Essegbey | Cross-linguistic influence in language creation: Assessing the role of the Gbe languages in the formation of the Creoles of Suriname[END_REF][START_REF] Muysken | Surviving the Middle Passage: The West Africa-Surinam Sprachbund. Surviving the Middle Passage: The West Africa-Surinam Sprachbund[END_REF], and reduced Native American and European ancestries, altogether resulting from more than 350 years of genetic and cultural isolation in the South-American rainforest [START_REF] Price | Les Marrons. Les Marrons[END_REF].This relatively simple admixture pattern, with apparently very few different African source populations, substantially differs from those observed in numerous other enslaved-African descendant populations in the Americas who could not escape bondage and often show genomic contribution from multiple African sources as well as substantial admixture with European and Native American populations [START_REF] Micheletti | Genetic Consequences of the Transatlantic Slave Trade in the Americas[END_REF][START_REF] Ongaro | The Genomic Impact of European Colonization of the Americas[END_REF][START_REF] Gouveia | Origins, Admixture Dynamics, and Homogenization of the African Gene Pool in the Americas[END_REF].

Beyond the African origins of enslaved-African descendant populations, population geneticists also identified numerous populations with significant three-way admixture between African, European, and Native American sources. Interestingly, European source populations have been shown to have contributed differently to the gene-pools of enslaved-African descendant populations [START_REF] Ongaro | The Genomic Impact of European Colonization of the Americas[END_REF], in possible relation with each

European emigration policies and preferred TAST routes [START_REF] Eltis | Routes to Slavery: Direction, Ethnicity and Mortality in the Transatlantic Slave Trade[END_REF]. Enslaved-African descendant populations in Spanish or Portuguese former colonies in the Americas share the majority of their European common genetic ancestry with the Iberian Peninsula rather than with Northern-Western Europe, while the opposite is observed in enslaved-African descendants from the former British colonial empire [START_REF] Micheletti | Genetic Consequences of the Transatlantic Slave Trade in the Americas[END_REF][START_REF] Fortes-Lima | Genome-wide Ancestry and Demographic History of African-Descendant Maroon Communities from French Guiana and Suriname[END_REF][START_REF] Moreno-Estrada | Reconstructing the population genetic history of the Caribbean[END_REF]. Consistently, enslaved-African descendant populations in locations having experienced changes of European empire dominion, such as some Caribbean islands, are sometimes found to bear more variable signatures of admixture from different European regions.

Finally, Native American populations have been dramatically impacted by European colonization, which triggered substantial levels of genetic admixture with African deported populations via joint enslavement and social marginalization, and/or joint resistance and escape from European domination in Maroon communities [START_REF] Mathias | A continuum of admixture in the Western Hemisphere revealed by the African Diaspora genome[END_REF][START_REF] Torres | Analysis of biogeographic ancestry reveals complex genetic histories for indigenous communities of St. Vincent and Trinidad[END_REF]29,[START_REF] Moreno-Estrada | Reconstructing the population genetic history of the Caribbean[END_REF]. Nevertheless, as Native American populations have suffered dramatic demographic reductions during European colonization, population geneticists have faced major challenges to
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reconstruct precisely their contribution to the genetic landscape of enslaved-African descendant populations, because genetic datasets from Native American populations relatively unaffected by post-Columbus admixture were largely lacking until recently [START_REF] Posth | Reconstructing the Deep Population History of Central and South America[END_REF][START_REF] Moreno-Mayar | Early human dispersals within the Americas[END_REF][START_REF] Nägele | Genomic insights into the early peopling of the Caribbean[END_REF].

Reconstructing the admixture histories of enslaved-African descendants with genetics

Several population genetics methods have been developed during the past 10 years to infer, from genomic data only, how many recurring or more temporary events of admixture, and their associated timings and respective intensities, have shaped the observed genetic patterns in admixed populations today [START_REF] Fortes-Lima | Complex genetic admixture histories reconstructed with Approximate Bayesian Computations[END_REF][START_REF] Hellenthal | A genetic atlas of human admixture history[END_REF][START_REF] Gravel | Population genetics models of local ancestry[END_REF].

Applied to enslaved-African descendant populations in the Americas, results could then, a posteriori, be compared to historical sources to better understand which major historical events and socio-cultural changes, during or after the TAST era, significantly influenced genomic patterns, and propose possible explanatory mechanisms.

For instance, an unprecedentedly detailed investigation of genomic patterns in enslaved-African descendant communities in the US, analysed together with extensive demographic data in an interdisciplinary framework, highlighted that admixture between European and African descendant populations likely occurred during at least two major periods [START_REF] Baharian | The Great Migration and African-American Genomic Diversity[END_REF]. The first admixture period likely occurred during the Plantation Economy era (~1700s-1850s) mainly in the Southern part of the country, before the US civil war. The second admixture period occurred later, during the early 20 th century, after the massive Southto-North migration of emancipated-slave descendant communities. These results thus showed that slavery and its abolition did not explain, alone, genetic admixture patterns [START_REF] Micheletti | Genetic Consequences of the Transatlantic Slave Trade in the Americas[END_REF][START_REF] Dai | Population Histories of the United States Revealed through Fine-Scale Migration and Haplotype Analysis[END_REF][START_REF] Han | Clustering of 770,000 genomes reveals post-colonial population structure of North America[END_REF]. Indeed, admixture in the US occurred first long before the abolition of slavery, most often as a result of sexual coercion of slave-owners and despite the "Code Noir" and other laws forbidding intermarriages between communities; and roughly two generations after the abolition of slavery, indirectly as a result of migrations and changes in intercommunity relationships, despite the persistence of segregation laws until the late 20 th century.

Furthermore, African and European emigration waves throughout the Americas have been massive long after the TAST, during the late 19 th and throughout the 20 th century [START_REF] Eltis | Routes to Slavery: Direction, Ethnicity and Mortality in the Transatlantic Slave Trade[END_REF][START_REF] Berlin | Many Thousands Gone: The First Two Centuries of Slavery in North America. Many Thousands Gone: The First Two Centuries of Slavery in North America[END_REF]. This led to major social changes among communities and, for instance in Brazil, population geneticists proposed that it likely substantially increased the relative amount of European-derived genomic ancestry in the general population [START_REF] Ongaro | The Genomic Impact of European Colonization of the Americas[END_REF][START_REF] Kehdy | Origin and dynamics of admixture in Brazilians and its effect on the pattern of deleterious mutations[END_REF][START_REF] Gouveia | Origins, Admixture Dynamics, and Homogenization of the African Gene Pool in the Americas[END_REF]. Altogether, these results highlight the importance of specific socio-cultural relationships among enslaved and non-enslaved descendant communities for shaping genomic diversity patterns of enslaved-African descendant populations, both during and long after the TAST era (Figure 2).

More generally, together with most references cited above, population geneticists identified discrepancies between the TAST demographic history and the expected resulting genetic patterns in enslaved-African descendant populations. Historians have demonstrated that African males represented the vast majority of deported-slaves compared to females, as a consequence of the massive demand for an exhausting-labour force for which males were thought to be better adapted than females (2). Nevertheless, geneticists found very strong biases towards European males reproducing with African females that shaped
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admixture patterns in enslaved-African descendant communities [START_REF] Bryc | Genome-wide patterns of population structure and admixture in West Africans and African Americans[END_REF][START_REF] Fortes-Lima | Genome-wide Ancestry and Demographic History of African-Descendant Maroon Communities from French Guiana and Suriname[END_REF]. Indeed, socio-cultural discriminations, prejudice, and segregation, often enforced legally in particular after the expansion of Plantation Economy, resulted, throughout and after the TAST era, in a strong reproductive isolation between enslaved and non-enslaved communities. In a largely patriarchal and patrilocal context, this resulted in extremely limited signatures of non-slave females having reproduced with slave males, while non-slave males reproducing with slave females, often coercively as demonstrated by historians, could be more often tolerated by the socio-politically dominant European-descendant communities [START_REF] Kennedy | Interracial Intimacies: Sex, Marriage, Identity, and Adoption. Interracial Intimacies: Sex, Marriage, Identity, and Adoption; Vintage Books Edition[END_REF]. While this pattern is qualitatively ubiquitous during the TAST, substantial differences in the intensity of this sex-biased admixture across enslaved-African descendant populations are observed throughout the Americas [START_REF] Adhikari | The Genetic Diversity of the Americas[END_REF][START_REF] Ongaro | The Genomic Impact of European Colonization of the Americas[END_REF][START_REF] Mathias | A continuum of admixture in the Western Hemisphere revealed by the African Diaspora genome[END_REF].

Socio-cultural relationships inherited from the TAST era influence genetic patterns and interpretations

Overall, complex cultural processes resulted in variable forms of reproductive isolation between enslaved and non-enslaved communities during and after the TAST across the Americas. These local barriers to panmixia depended largely on the legal and societal categorization of individuals in either community. In addition, these categories have changed over time when different legislations were established, such as the "Code Noir" in North America, the "Sistema de Castas" in Latin America, and segregation laws during colonial and post-colonial eras after the TAST. Over time, these shifting societal barriers influenced, in turn, identity-constructions and mate choices, further enhancing cultural and reproductive isolation and determining the social status of admixed individuals.

These community constructions are, to some extent, reflected in individual self-report categorization in national population census questionnaires. Among 23 continental American countries, the last census questionnaires record up to four questions about self-reported indigenous, ethnic, linguistic, or racial identity (only four countries use explicitly the word "race" or its literal translation). Apart from French Guyana where no self-categorizations are recorded, the census questionnaires' categories are based on self-reported imprecise skin-color criteria, genealogical ancestry and cultural affinities, linguistic practices, or mixtures of these criteria. 14 countries out of 22 propose a category based on self-reported African descent, seven of which propose the word "Black" (or its translation) as an alternative naming for the same category, and three of 14 which distinguish the "Afro-descendant" category from the "Black" category. Additionally, four countries among the 22 consider only a "Black" category without explicit reference to "Africa".

Furthermore, eight countries out of the 22 propose a separate category for "explicitly" admixed individuals of African descent ("Mulata/o", "Creole" or "Mixed"), two countries have a separate "Brown" category, and three countries gather some or all these labels under the broader "Afro-descendant" category. In this complex categorization patchwork, population geneticists showed that self-perception of ancestry and self-reported identities overlapping national census categories are often at odds with individuals' genomic ancestries and admixture patterns [START_REF] Ruiz-Linares | Admixture in Latin America: geographic structure, phenotypic diversity and self-perception of ancestry based on 7,342 individuals[END_REF][START_REF] Lins | Genetic heterogeneity of self-reported ancestry groups in an admixed Brazilian population[END_REF][START_REF] Lima-Costa | Genomic ancestry and ethnoracial self-classification based on 5,871 community-dwelling Brazilians (The Epigen Initiative)[END_REF]. This is due to the fact that self-constructed cultural identities emerge from multiple familial and societal experiences superimposing self-perceived phenotypic features. This process is
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thus much more complex than simple mendelian inheritance which only reflects a very specific (genetic) part of an individual's history, furthermore only very partially translated into complex phenotypic features such as skin-color [START_REF] Race | Ethnicity, and Genetics Working Group (2005) The Use of Racial, Ethnic, and Ancestral Categories in Human Genetics Research[END_REF].

Therefore, it is often difficult to compare average African genomic ancestries across population genetics studies (Figure 2), mainly due to the heterogeneity of inclusion criteria of sampled individuals [START_REF] Micheletti | Genetic Consequences of the Transatlantic Slave Trade in the Americas[END_REF].

Indeed, some studies consider cohorts sampled from the general population with inclusion criteria based on geography, and/or medical or socio-economic status, rather than self-reported ancestral origins or census categories [START_REF] Kehdy | Origin and dynamics of admixture in Brazilians and its effect on the pattern of deleterious mutations[END_REF]29). Other studies focus instead on groups of individuals from census categories in relation to African descent [START_REF] Gonçalves | The phylogeography of African Brazilians[END_REF][START_REF] Baharian | The Great Migration and African-American Genomic Diversity[END_REF][START_REF] Tishkoff | The Genetic Structure and History of Africans and African Americans[END_REF], shown above to possibly designate different populations with different demographic histories across the Americas. In general, whether participating individuals have known genealogical relationships with enslaved-Africans during the TAST, with post-slavery African-immigrants, with admixed populations, or categorized as "Afro-descendants" based on phenotypic features only, remains too often undiscussed in population genetics studies.

Furthermore, lack of anthropological information about participants' inclusion criteria can introduce possible confounding factors in genome-wide association studies (GWAS) due to cryptic genetic stratification, even when elaborated bio-statistical approaches allow to correct for genetic-relatedness heterogeneities in case and control samples [START_REF] Parra | Implications of correlations between skin color and genetic ancestry for biomedical research[END_REF][START_REF] Via | Recent advances of genetic ancestry testing in biomedical research and direct to consumer testing[END_REF]. Finally, investigations of differential adaptation and natural selection pressures signatures in the genomes of enslaved-African descendant populations may also be affected by confusions in individual categorization, as groups of individuals with, in fact, largely differing demographic and admixture histories may a priori be gathered in a single target population [START_REF] Patin | Dispersals and genetic adaptation of Bantu-speaking populations in Africa and North America[END_REF].

Altogether, the genetic patterns of enslaved-African and non-enslaved descendant communities in the Americas are highly variable across the continent. They depend on the genetic origins of the founding individuals, on the genetic origins of subsequent migration waves into each community and socio-cultural processes of assimilation or rejection of the new migrants, and on admixture processes and inter-community relationships regarding barriers to reproduction and their prevalence in the societies, during and long after the TAST. It is thus crucial to consider the detailed local historical and anthropological contexts to elucidate the evolutionary history of enslaved-African descendant communities.

TAST history research entering the paleogenomics era

Archaeology of the slave-trade has often been described as an "archaeology of the invisible", as, by definition, slaves' material possessions were scarce, numerous sites related to slaves' history (housing, cells or transit centres, etc.) were not primarily built to withstand the erosion of time or have been actively destroyed during history, and as the memory of slaves' burial-sites has often been lost [START_REF] Araujo | Shadows of the Slave Past: Memory, Heritage, and Slavery. Shadows of the Slave Past: Memory, Heritage, and Slavery; Routledge Studies in Cultural History[END_REF][START_REF] Haviser | African sites: archaeology in the Caribbean. African sites: archaeology in the Caribbean[END_REF][START_REF] Blakey | Bioarchaeology of the African Diaspora in the Americas: Its Origins and Scope[END_REF][START_REF] Blakey | Archaeology under the Blinding Light of Race[END_REF]. Nevertheless, bioarchaeological investigations, together with isotopic and paleopathological methods, contributed invaluably to our understanding of the TAST era, questioning the conditions of life of slaves, reconstructing historical migrations, the socio-economic history of slaves amidst slave-societies, and the health status in Maroon or enslaved communities [START_REF] Schroeder | Trans-Atlantic slavery: isotopic evidence for forced migration to Barbados[END_REF].
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Analogously to archaeology, paleogenomics, the study of ancient DNA (aDNA), focusing on remains linked to the TAST, often face inextricable difficulties, particularly in tropical environments. Indeed, DNA often preserves poorly under intense seasonal climatic change and reduced protection of skeletal remains, which is often the case for slave burial-sites in the Caribbean and the Americas. Nevertheless, aDNA analyses may yield invaluable information, as it provides direct insights into the genetic reality of populations in the past; contrarily to modern-DNA which only provides incomplete information about the genealogical histories underlying genetic patterns observed today. In this context, the technical improvements of paleogenomics over the last decade brought new promising results about the history of enslaved populations during the TAST [START_REF] Carpenter | Pulling out the 1%: whole-genome capture for the targeted enrichment of ancient DNA sequencing libraries[END_REF][START_REF] Schroeder | Genome-wide ancestry of 17th-century enslaved Africans from the Caribbean[END_REF].

A recent study [START_REF] Barquera | Origin and Health Status of First-Generation Africans from Early Colonial Mexico[END_REF] successfully generated aDNA data from remains of three enslaved-Africans buried shortly after the beginning of the colonisation of Mexico City in the 16 th century. The study showed that mitochondrial, Y-chromosome, and autosomal aDNA from these individuals shared a recent common ancestry with different ethnolinguistic groups from different African former slaving regions (Figure 3C-D), despite being buried together. Furthermore, investigating the non-human DNA extracted together with human DNA in these samples, geneticists identified sequences likely belonging to Treponema pallidum pertenue (a bacteria strain responsible for human yaws) and from hepatitis B virus, and matched statistically these sequences with bacterial and virus strains typically found in West African patients, respectively [START_REF] Barquera | Origin and Health Status of First-Generation Africans from Early Colonial Mexico[END_REF][START_REF] Pourkarim | Molecular identification of hepatitis B virus genotypes/subgenotypes: revised classification hurdles and updated resolutions[END_REF]. In another recent study, Sandoval-Velasco et al. ( 64) investigated skeletal remains excavated in large graveyards from St Helena island, midway between the coasts of Angola and Brazil. Between 1840 and 1867, historical records showed that approximately 27,000 enslaved-Africans who escaped at sea were subsequently re-captured by the British Royal Navy and disembarked on St Helena, of whom ~8000 died and were buried on the island [START_REF] Pearson | Liberated African Settlers on St[END_REF]. Successfully obtaining aDNA for 20 individuals, authors found that this genetic material shared common ancestries mainly with several West Central African populations rather than other African regions.

Paleogenomics investigation of the TAST era can thus provide new knowledge about the unknown African origins of deportees, forced migrations across the Americas, admixture histories throughout the TAST, and key information about familial relationships among remains, further revealing familialanthropology and funeral practices in societies with slaves. Finally, as illustrated above, paleo-metagenomics approaches can further unveil the epidemiological status of enslaved communities, and the phylogeographic history of human diseases during this era. This unequivocally demonstrates the future potential of paleogenomics investigation of TAST-related remains to fill major gaps of the history of this era.

Conclusions

Altogether, population genetics has repeatedly shown the diverse African and European origins of enslaved-African descendants throughout the Americas and the Caribbean. These results also show that the genomic make-up of enslaved-African descendant communities reflects the specific histories of marooning and rebellion, subjugation, social segregation, and legal emancipation experienced by these populations during
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more than 500 years, hence further demonstrating how the complex history of the TAST has shaped, in the long-term, human genetic landscapes observed today for both enslaved and non-enslaved descendant communities.

Today, genome-wide genotype data can relatively easily be obtained and analysed with increasingly powerful statistical inference methods. It is therefore now crucial for geneticists to investigate in detail the genomic diversity patterns of enslaved-African populations at a very local scale, and explicitly parametrize, in historical, adaptive, and GWAS inferences, the influence of complex anthropological contexts having determined, over time, identity and categorisation constructions, as well as inter-community barriers to admixture. Furthermore, with the advances of local-ancestry mapping approaches, massive efforts should be undertaken to better understand the complex history of genetic admixture between enslaved-African populations and autochthonous American populations, which will also require further sampling at a local scale accompanied with anthropologic, ethnologic and demographic information for the same populations.

Finally, the influence of the TAST on genetic diversity patterns of African populations has seldom been explored [START_REF] Tomás | The peopling of São Tomé (Gulf of Guinea): origins of slave settlers and admixture with the Portuguese[END_REF][START_REF] Beleza | Genetic Architecture of Skin and Eye Color in an African-European Admixed Population[END_REF][START_REF] Verdu | Parallel Trajectories of Genetic and Linguistic Admixture in a Genetically Admixed Creole Population[END_REF], despite extensive historical and demographic work having shown the multifaceted influence of the TAST in continental Africa [START_REF] Lovejoy | The Impact of the Atlantic Slave Trade on Africa: A Review of the Literature1[END_REF][START_REF] Whatley | The Fundamental Impact of the Slave Trade on African Economies[END_REF]. It is imperative that geneticists fill this gap to better understand, not only the TAST itself, but genetic diversity patterns observed within Africa today [START_REF] Schlebusch | Tales of Human Migration, Admixture, and Selection in Africa[END_REF].

Indeed, by triggering massive population movements of communities escaping slavery and strongly influencing pre-existing inter-community socio-economic and cultural relationships, the TAST likely deeply influenced genetic patterns observed today within the continent. 

U N C O R R E C T E D M A N U S C R I P T U N C O R R E C T E D M A N U S C R I P T U N C O R R E C

  Atlantic Slave Trade (TAST) was one of the largest forced migrations in recent human history.
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 12183 Figure 1. Census of enslaved Africans who were forced to leave Africa from 1501 to 1875 estimated from historical sources (2). (Top panel), estimated census for each major TAST embarkation region. (Bottom panel), estimated census for each major TAST dis-embarkation region in the Americas and Africa (tables can be found at https://www.slavevoyages.org/estimates/L8KDKZCH).
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