




Nature  |  Vol 650  |  5 February 2026  |  163

and which (combinations of) variants were important may be deci-
phered during the next decade by unravelling genetic trait architec-
ture47. Importantly, the complete genomes of the ancient southern 
Africans reveal distinct patterns of a large number of derived genetic 
variants altering the amino acid sequence of proteins, and probably 
also their function. The ancient southern African genomes contained 
many such variants that were not found in any other group (ancient 
or modern day). These observations are important for advancing our 
understanding of genomic variation in humans, and combinations of 
genetic variants that are key to Homo sapiens evolution.

Online content
Any methods, additional references, Nature Portfolio reporting summa-
ries, source data, extended data, supplementary information, acknowl-
edgements, peer review information; details of author contributions 
and competing interests; and statements of data and code availability 
are available at https://doi.org/10.1038/s41586-025-09811-4.

1.	 Nielsen, R. et al. Tracing the peopling of the world through genomics. Nature 541, 302–310 
(2017).

2.	 Hublin, J.-J. et al. New fossils from jebel irhoud, morocco and the pan-African origin of 
Homo sapiens. Nature 546, 289–292 (2017).

3.	 Scerri, E. et al. Did our species evolve in subdivided populations across Africa, and why 
does it matter? Trends Ecol. Evol. 33, 582 – 594 (2018).

4.	 Schlebusch, C. et al. Southern African ancient genomes estimate modern human 
divergence to 350,000 to 260,000 years ago. Science 358, 652–655 (2017).

5.	 Bergstrom, A., Stringer, C., Hajdinjak, M., Scerri, E. M. L. & Skoglund, P. Origins of modern 
human ancestry. Nature 590, 229–237 (2021).

6.	 Ragsdale, A. P. et al. A weakly structured stem for human origins in Africa. Nature 620, 
755–763 (2023).

7.	 Schlebusch, C. M. et al. Khoe-San genomes reveal unique variation and confirm the 
deepest population divergence in Homo sapiens. Mol. Biol. Evol. 37, 2944–2954 
(2020).

8.	 Jakobsson, M. et al. Genotype, haplotype and copy-number variation in worldwide 
human populations. Nature 451, 998–1003 (2008).

9.	 Tishkoff, S. et al. The genetic structure and history of Africans and African Americans. 
Science 324, 1035–1044 (2009).

10.	 Verdu, P. et al. Origins and genetic diversity of pygmy hunter-gatherers from western 
Central Africa. Curr. Biol. 19, 312–318 (2009).

11.	 Gronau, I., Hubisz, M., Gulko, J., Danko, B. & Siepel, C. Bayesian inference of ancient 
human demography from individual genome sequences. Nat. Genet. 43, 1031–1035 
(2011).

12.	 Schlebusch, C. et al. Genomic variation in seven Khoe-San groups reveals adaptation and 
complex African history. Science 338, 374–379 (2012).

13.	 Fan, S. et al. Whole-genome sequencing reveals a complex African population demographic 
history and signatures of local adaptation. Cell 186, 923–939 (2023).

14.	 Fortes-Lima, C. A. et al. The genetic legacy of the expansion of Bantu-speaking peoples in 
Africa. Nature 625, 540–547 (2024).

15.	 Breton, G. et al. BaTwa populations from Zambia retain ancestry of past hunter-gatherer 
groups. Nat. Commun. 15, 7307 (2024).

16.	 Breton, G. et al. Ancient tree-topologies and gene-flow processes among human lineages 
in Africa. Preprint at bioRxiv https://doi.org/10.1101/2024.07.15.603519 (2025).

17.	 Gretzinger, J. et al. 9,000 years of genetic continuity in southernmost Africa 
demonstrated at Oakhurst Rockshelter. Nat. Ecol. Evol. 8, 2121–2134 (2024).

18.	 Llorente, M. et al. Ancient Ethiopian genome reveals extensive Eurasian admixture in 
Eastern Africa. Science 350, 820–822 (2015).

19.	 Skoglund, P. et al. Reconstructing prehistoric African population structure. Cell 171, 59–71 
(2017).

20.	 Lipson, M. et al. Ancient DNA and deep population structure in sub-Saharan African 
foragers. Nature 603, 290–296 (2022).

21.	 Lipson, M. et al. Ancient West African foragers in the context of African population history. 
Nature 577, 665–670 (2020).

22.	 Simões, L. G. et al. Northwest African neolithic initiated by migrants from Iberia and 
Levant. Nature 618, 550–556 (2023).

23.	 van de Loosdrecht, M. et al. Pleistocene North African genomes link near eastern and 
sub-Saharan African human populations. Science 360, 548–542 (2018).

24.	 Lombard, M. et al. The southern African Stone Age sequence updated (II). S. Afr. Archaeol. 
Bull. 77, 172–212 (2022).

25.	 Schlebusch, C., Lombard, M. & Soodyall, H. mtDNA control region variation affirms 
diversity and deep sub-structure in populations from southern Africa. BMC Evol. Biol. 13, 
56 (2013).

26.	 Naidoo, T. et al. Y-chromosome variation in southern African Khoe-San populations based 
on whole-genome sequences. Genome Biol. Evol. 12, 1031–1039 (2020).

27.	 Mallick, S. et al. The simons genome diversity project: 300 genomes from 142 diverse 
populations. Nature 538, 201–206 (2016).

28.	 Prendergast, M. E. et al. Ancient DNA reveals a multistep spread of the first herders into 
sub-Saharan Africa. Science 365, eaaw6275 (2019).

29.	 Cousins, T., Scally, A. & Durbin, R. A structured coalescent model reveals deep ancestral 
structure shared by all modern humans. Nat. Genet. 57, 856–864 (2025).

30.	 Rito, T. et al. A dispersal of Homo sapiens from southern to Eastern Africa immediately 
preceded the out-of-Africa migration. Sci. Rep. 9, 4728 (2019).

31.	 Phillipson, D. W African Archaeology (Cambridge Univ. Press, 1982).
32.	 Güldemann, T. A linguist’s view: Khoe-Kwadi speakers as the earliest food-producers of 

southern Africa. South. Afr. Humanit. 20, 93–132 (2008).
33.	 Dusseldorp, G., Lombard, M. & Wurz, S. Pleistocene Homo and the updated Stone Age 

sequence of South Africa. S. Afr. J. Sci. 109, 7 (2013).
34.	 Grine, F. in Hofmeyr: A Late Pleistocene Human Skull from South Africa 71–118 (Springer, 

2023).
35.	 Lahr, M. & Foley, R. Towards a theory of modern human origins: geography, demography, 

and diversity in recent human evolution. Yearb. Phys. Anthropol. 27, 137–176 (1998).
36.	 Bruner, E. & Lombard, M. The skull from Florisbad: a paleoneurological report. J. Anthropol. 

Sci. 98, 89–97 (2020).
37.	 Grün, R. et al. Direct dating of Florisbad hominid. Nature 382, 500–501 (1996).
38.	 Rightmire, G. The Lake Ndutu cranium and early Homo sapiens in Africa. Am. J. Phys. 

Anthropol. 61, 245–254 (1983).
39.	 Hammond, A. S., Royer, D. F. & Fleagle, J. G. The Omo-Kibish I pelvis. J. Hum. Evol. 108, 

199–219 (2017).
40.	 Beaudet, A. et al. A reappraisal of the Border Cave 1 cranium (Kwazulu-Natal, South Africa). 

Quat. Sci. Rev. 282, 107452 (2022).
41.	 Vidal, C. M. et al. Age of the oldest known Homo sapiens from Eastern Africa. Nature 601, 

579–583 (2022).
42.	 Wadley, L. What stimulated rapid, cumulative innovation after 100,000 years ago?  

J. Archaeol. Method Theory 28, 120–141 (2021).
43.	 Zilhao, J. The emergence of ornaments and art: an archaeological perspective on the 

origins of “behavioral modernity”. J. Archaeol. Res. 15, 1–54 (2007).
44.	 Pinson, A. et al. Human TKTL1 implies greater neurogenesis in frontal neocortex of 

modern humans than Neanderthals. Science 377, eabl6422 (2022).
45.	 Zeberg, H., Jakobsson, M. & Paabo, S. The genetic changes that shaped Neandertals, 

Denisovans, and modern humans. Cell 187, 1047–1058 (2024).
46.	 Kuhlwilm, M. & Boeckx, C. A catalog of single nucleotide changes distinguishing modern 

humans from archaic hominins. Sci. Rep. 9, 8463 (2019).
47.	 Lappalainen, T., Li, Y., Ramachandran, S. & Gusev, A. Genetic and molecular architecture 

of complex traits. Cell 187, 1059–1075 (2024).
48.	 Adeyemo, A. A., Shriner, D., Bentley, A. R., Gbadegesin, R. A. & Rotimi, C. N. Evolutionary 

genetics and acclimatization in nephrology. Nat. Rev. Nephrol. 17, 827–839 (2021).
49.	 Pontzer, H. et al. Evolution of water conservation in humans. Curr. Biol. 31, 1804–1810 

(2021).
50.	 Engelken, J. et al. Extreme population differences in the human zinc transporter ZIP4 

(SLC39A4) are explained by positive selection in Sub-Saharan Africa. PLoS Genet. 10, 
e1004128 (2014).

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 
4.0 International License, which permits use, sharing, adaptation, distribution 
and reproduction in any medium or format, as long as you give appropriate 

credit to the original author(s) and the source, provide a link to the Creative Commons licence, 
and indicate if changes were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your 
intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, 
visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2025



Article
Methods

Detailed methods descriptions for each section are provided in the Sup-
plementary Information.

Archaeological sampling
The majority (22 out of 28) of ancient human remains analysed in this 
study were housed at the National Museum of Bloemfontein at Floris-
bad Quaternary Research Station, Free State, South Africa, whereas the 
remaining human remains were housed at the School of Anatomical 
Sciences at Wits Medical School University of Witwatersrand, Gauteng, 
South Africa. Sampling of teeth and bone elements was done on site in 
a mobile clean-laboratory and the sampled elements were immediately 
returned. The samples were transported to the Ancient DNA Laboratory 
at Uppsala University, Sweden, for further analyses.

Radiocarbon dating
In total, 20 human remains were sampled for accelerator mass spec-
trometry (AMS) radiocarbon dating and sent to Beta Analytic where 
bone collagen extraction were performed for AMS radiocarbon dat-
ing and for stable dietary isotope analyses using isotope-ratio mass 
spectrometry. Conventional radiocarbon dates obtained from Beta 
Analytic were modelled using BetaCal 3.21 and SHCal13 (ref. 51), whereas 
radiocarbon ages for three previously dated individuals were modelled 
using OxCal v.4.4 and SHCal20 calibration curves52,53.

Ancient DNA retrieval
DNA was extracted either as in ref. 54 with modifications as described in 
ref. 55 or ref. 56. DNA extracts were prepared from the 28 human remains 
(between 1–7 DNA extracts from each individual). One blunt-end library 
was prepared for each DNA extract and sequenced for screening of 
endogenous human DNA content and verification of ancient DNA using 
deamination profiles57,58. Authentic ancient DNA (and >1% human DNA) 
was found in 32% of the sequencing libraries that were used for screen-
ing. For DNA extracts for which the proportion of ancient human DNA 
was >2%, sequencing libraries were prepared using UDG treatment to 
minimize post-mortem deaminations and increase the sequencing 
depth59. For DNA libraries for which the proportion of human ancient 
DNA was <2%, additional blunt-end libraries were prepared to increase 
the sequencing depth. Owing to low amounts of endogenous human 
DNA, some of the libraries were enriched using MY-bait African Human 
Whole Genome Capture Kit (MYcroarray) according to the manufac-
turer’s instructions (MYbaits manual v.2.3.1) and amplified as described 
previously4. All libraries were sequenced on either the HiSeq X10 or a 
NovaSeq 6000 (SP flow cell) Illumina sequencer with either 100 bp or 
150 bp paired-end chemistry.

Data processing and authentication
Adapters and low-quality bases were trimmed from the sequencing 
data and paired-end reads were merged if an overlap of at least 11 bp 
was detected between the forward and reverse read, using either the 
script MergeReadsFastQcc.py60 or AdapterRemoval (v.2.1.7)61. The 
reads were then mapped against the human reference genome build 
37 (hs37d5) using bwa aln62,63. BAM files from resequenced libraries 
were merged using Samtools merge (v.0.1.19)64 before PCR duplicates 
were identified and collapsed using a slightly modified version of Fil-
terUniqeSAMCons.py60. Non-UDG and UDG-treated libraries were 
then separately merged per individual and reads shorter than 35 bp 
and with <90% consensus with the reference sequence were filtered 
out using percidentity_threshold.py65. Mitochondrial contamination 
was estimated using two different methods—Green and contamMix66,67. 
Additional contamination estimates were performed on all individuals 
with genome-wide coverage >2× using VerifyBamID68. Contamination 
estimates were generally low for both the nuclear and mitochondrial 
genome (Supplementary Data 1 and 5).

Determining sex, uniparental haplogroups
Genetic sex was determined using the X/Y coverage ratio69. Mitochon-
drial haplogroups were inferred for all individuals with Haplogrep 
and Phylotree Build 17 (refs. 70,71). Y-chromosome haplogroups were 
assigned by using Samtools (v.1.3)64 mpileup to call single base substi-
tutions from Phylotree72 from BAM files mapped to the hs37d5 (hg19) 
reference genome. Sites with a mapping quality and base quality of 
at least 30 were extracted. Indels, transitions and A/T and C/G SNPs 
were excluded to avoid potential mix-up with deamination damage 
and strand misidentification.

Analysis of pseudohaploidized data
To investigate population stratification and genetic affinities among 
individuals, we compiled a genome-wide dataset of all ancient southern 
Africans in this study (Extended Data Table 1) merged to comparative 
modern-day individuals (Supplementary Data 8) and published ancient 
African individuals (Supplementary Data 7). Variants from the Human 
Genome Diversity Project73 lifted to the hg19 reference genome were 
selected as known variants to call genotypes from the ancient DNA data 
(Extended Data Table 1 and Supplementary Data 7). For individuals with 
only non-UDG-treated sequencing data, all transition sites were coded 
as missing data to avoid effects of post-mortem damage. For those 
individuals for whom we had both UDG-treated and non-UDG-treated 
libraries, a read from either of the two libraries was randomly sampled 
for transversion sites, and only reads from UDG-treated libraries were 
sampled from transition sites. At each SNP site, a random read with a 
minimum mapping and base quality of 30 was drawn and the allelic 
status at that read was coded to be the hemizygous genotype of the 
individual. Sites showing more than two alleles or indels were removed 
from the data. Published ancient African sequencing BAM files were 
downloaded and processed using the same pipeline as described above, 
while comparative modern-day whole-genome sequencing data were 
processed as follows: all-site VCF files were downloaded where avail-
able. The data were lifted from hg38 to hg19 if applicable, and positions 
that switched chromosomes or ended up as duplications were removed 
from further processing. The data were filtered for 10% missingness 
and Hardy–Weinberg equilibrium with a P value of 0.000001. The 
all-site VCF files from ref. 7 were additionally filtered for quality and 
10% missingness before processing. The final genome-wide dataset 
was filtered using PLINK v.1.9 (www.cog-genomics.org/plink/1.9) for 
a minimum allele frequency of 10% and linkage-disequilibrium pruned 
using command --indep-pairwise 50 5 0.4. All modern-day individuals 
were further pseudohaplodized before analyses.

Analyses of population stratification were conducted using both 
PCoA with PLINK --pca and principal component analyses (PCA) using 
smartpca from the Eigensoft package74,75. The PCAs were performed 
both as unprojected and projected (with parameter lsqproject: YES) 
with the non-default parameters r2thresh: 0.7 and shrinkmode: YES. 
The program ADMIXTURE (v.1.3.0)76 was used for unsupervised esti-
mation of ancestry components. A total of 25 iterations was run for 
each value of assumed number of clusters (K), with K ranging from 2 
to 10. The program popstats77 was used to estimate f4 statistics and f3 
statistics (using the -f3vanilla option). To minimize bias introduced by 
ascertainment when performing f-statistics, only sites that are polymor-
phic between the Altai Neandertal and Denisovan were investigated19 
(approximately 500,000 sites).

Population continuity among ancient southern Africans was inves-
tigated using the approach developed previously78. This method 
conditions on heterozygous sites in an ‘anchor’ individual (the oldest 
high-coverage individual, Matjes River 1) and counts the proportion 
of derived alleles occurring at those sites in more recent individuals. 
This statistic, forward in time from the anchor population/individual, is 
unaffected by genetic drift, but decreases with gene flow from a geneti-
cally differentiated population.

http://www.cog-genomics.org/plink/1.9


Analysis of complete genomes
Diploid genotype calling on a per chromosome basis were performed 
using snpAD79. The raw VCF files were filtered so that only regions pass-
ing the following criteria were retained: unique mapability of 35 bp, 
positions had a covering depth (DP)of ≥4 and a quality of ≥30. All of 
the sample VCF files, on a per-chromosome basis, were then merged 
and annotated using dbSNP v.142 using bcftools annotate80. The com-
mand LiftoverVCF implemented in picard v.3.1.1 and the chain file 
‘hg19ToHg38.over.chain.gz’ from UCSC were used to create a version of 
the dataset in the GRCh38 reference coordinate system. Positions that 
switched chromosome were removed before downstream analyses. For 
diploid analyses, we used two versions of the phase 3 data from the 1000 
Genome project as comparative data. A filtered version of the dataset 
in hg19 coordinates was downloaded from https://hgdownload.soe.
ucsc.edu/gbdb/hg19/1000Genomes/phase3/, whereas the CRAM files, 
in GRCh38 coordinates, for eight randomly collected individuals per 
population were downloaded from the European Nucleotide Archive. 
Diploid genotype calling was then performed as described previously7. 
To retrieve the full spectra of genetic variation in present-day southern 
African Khoe-San individuals, five populations from ref. 7 were also 
used as comparative data.

ROH values were calculated using PLINK (v.1.9) and MSMC (v.0.1.0)81 
was run per individual to estimate the effective population size as a 
function of time (assuming a mutation rate of 1.45 × 10−8 per bp per 
generation, and a generation time of 29 years).

Summary statistics were estimated using Bcftools stats80. Per- 
individual heterozygosity was estimated as the number of het-
erozygous genotype calls over the total number of genotype calls. 
Per-chromosome genetic distance matrices were estimated using the 
software VCF2Dis82. Chromosome length differences were handled 
by weighting each chromosome by its contribution to the autosomal 
genome (chromosome length/total autosomal length).

Pairwise FST was computed using VCFTools (v.0.1.16)83 using the 
--weir-fst-pop parameter (set twice, one per each population in the 
comparison), which estimates Weir and Cockerham’s84 fixation index 
on a per-site basis.

Estimates of population divergence time among individuals were 
obtained using the two–two–outgroup site-frequency-based methods85 
using Denisovan and Neandertal as outgroups. A weighted block jack-
knife procedure with 5 Mb blocks was used to estimate the confidence 
intervals of estimates. To rescale the estimated divergence times from 
generations to chronological years, a mutation rate of 1.45 × 10−8 (per 
bp per generation) and a generation time of 29 years was used. VCF files 
were filtered to pass only biallelic sites with a QUAL > 30 and a reference 
or alternative allele matching the ancestral state present in three great 
apes. For a site to be considered informative, it must pass allele-depth 
thresholds set by the lower and upper 5% of site coverage distributions, 
and a minimum allele depth of 4 sequencing reads.

Biallelic SNPs (lifted to GRCh38) were annotated with SnpEff 86 for 
functional effect using the hg38kg genome supported by the program. 
For each set of populations, allele frequencies were estimated and the 
ancestral state was determined for all variable sites by assessing the 
genomes of three great apes (chimpanzee, gorilla and orangutan). Only 
sites with data from at least one great ape and consensus among the 
great apes were analysed further. We further restricted our analyses of 
both the full-genome spectra as well as the amino acid-altering sites to 
where the four archaic genomes were fixed. For each group, we plotted 
the SFS for derived variants that were fixed for the ancestral variant 
among four archaic genomes. Gene Ontology term enrichment analyses 
were performed by linking amino acid-altering variants to genes and 
then query the gene list using the WEB-based Gene SeT Analysis Toolkit 
(https://www.webgestalt.org), using the ‘Over-Representation model’ 
for Homo sapiens. As a functional database, we used Gene Ontology 
for Biological Processes using the reference set ‘genome’. We used 

the default parameter settings except for changing ‘significance level’ 
from 10 to 15.

Ethics and inclusion statement
The sampling for this study was authorized by the various South Afri-
can heritage Resources Agencies (Supplementary Information 2.1) 
and emerged from collaborations that involved local universities and 
researchers—including J.B., B.Z. and M.L—whose involvement in the 
research design included the selection of archaeological material 
for analyses as well as sampling supervision. The local relevance of 
this research is tied to the region’s history and it is locally relevant for 
describing the human past in southern Africa. The study was under-
taken to the highest standards of palaeogenomic research and relevant 
research by local scholars was cited.

Reporting summary
Further information on research design is available in the Nature Port-
folio Reporting Summary linked to this article.

Data availability
The called variants for the ancient individuals in this study are avail-
able at Zenodo87 (https://doi.org/10.5281/zenodo.17295109) and the 
sequencing data for the complete genomes are available at the Euro-
pean Nucleotide Archive under the accession number PRJEB98562.
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Extended Data Fig. 1 | Principal coordinate analysis of ancient and modern-day Africans. Left: Axis 1 vs axis 2 corresponding to the plot in Fig. 2a with specific 
individuals labelled. Right: Zoom-in of the lower-right corner of the axis 1 and axis 2 space.



Article

Extended Data Fig. 2 | Estimated ancestry fractions assuming between 2 and 8 ancestry components (K). Numbers in parenthesis on the y-axis displays the 
support for the displayed ancestry estimation (the number of repeated iterations of the ancestry-estimation that resulted very similar solutions).



Extended Data Fig. 3 | Population continuity. “Anchor”-test for population 
continuity from Matjes River 1 man, who lived 7.8 kya. The test-statistic (β-drift, 
and normalized against Matjes River 11, who lived 5.5 kya) will be zero for 
continuous populations, and positive for gene-flow from any other genetically 
differentiated population. Horizontal lines indicate 95% confidence interval 
(CI) of the estimate of β-drift.
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Extended Data Fig. 4 | Patterns of runs of homozygosity (RoH) among 
studied populations. For each individual, the total segment length of RoH is 
given on the y-axis (in Mb), and the total number of RoH segments is given on 
the x-axis.



Extended Data Fig. 5 | Pairwise differences for 15 complete ancient genomes. 
Some clear trends were visible: (i) 1.4 × 10−3 differences between archaic humans 
(Neandertals and Denisovans) and ancient humans (here represented by 
ancient Africans and pre-Neolithic Eurasians); (ii) 1.14 × 10−3 differences 
between Neandertals and Denisovans, (ii) 1.02 × 10−3 differences between 

ancient southern Africans and ancient northern, eastern, western Africans and 
pre-Neolithic Eurasians; (iii) 1.0 × 10−3 to 0.85 × 10−3 differences for a range of 
between-region pairs, and (iv) 0.8 × 10−3 to 0.7 × 10−3 differences for within- 
region comparisons.
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Extended Data Fig. 6 | Test for gene-flow ( f4) from eastern or western Africa 
into ancient southern Africa. A) f4 test for gene-flow from ancient eastern 
Africa (Mota), B) f4 test for gene-flow from eastern Africa (Ahmara), C) f4 test for 
gene-flow from ancient western Africa (Shum Laka), D) f4 test for gene-flow 

from western Africa (Yoruba) into ancient southern Africa. Standard errors 
were estimated using block jackknife and 5 Mb genomic blocks weighted by the 
number of loci. Error bars indicate 95% confidence interval (CI).



Extended Data Fig. 7 | Sapiens-specific genetic variants in 8 groups.  
A) Frequency spectra of sapiens-specific variants in the full human genome for 
8 groups. The mean frequency (out of 2 × 7 = 14 gene-copies) is shown as a dashed 
vertical line for groups with 7 individuals. B) Venn-diagram of 20,271,326 

sapiens-specific variants in 7 ancient southern Africans and 7 pre-Neolithic 
Eurasians compared to 208 individuals from the 1KG project (compare with 
Fig. 4, see also Supplementary Data 7 for details).
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Extended Data Fig. 8 | Sapiens-specific genetic variants among ancient and 
modern-day Indigenous southern Africans. Venn-diagram presenting the 
distribution of 7,652,991 sapiens-specific variants in 7 ancient southern 
Africans, 7 Northern San (Juǀ’hoansi) and 5 Southern San (Karretjie people, see 
Supplementary Data 7).



Extended Data Table 1 | The 28 individuals whose genomes were sequenced in this study

Key: mito = mitochondrial, cal = calibrated, BP = before present (present defined as 1950). Proportion of authentic DNA estimated from the mitochondria (SI section 2.3, see Supplementary 
Data 1 & 5 for additional quality statistics).










