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Figure 1 | Aboriginal Australian and Papuan samples used in this study,
as well as archaeological sites and human remains dated to 40 kya
or older in southern Sunda and Sahul. The stars indicate the centroid
location for each sampling group (sample size in parentheses). Publicly
available genetic data (see Supplementary Information section S04) used
as a reference panel in this study are shown as squares. Sites with dated
human remains are shown as white circles and the archaeological sites
as black circles. The associated dates can be found in Supplementary
Information section S03. Grey boundaries correspond to territories
defined by the language groups provided by the Australian Institute

of Aboriginal and Torres Strait Islander Studies*®. Sampled Aboriginal
Australians self-identify primarily as: Yidindji and Gungandji from the
Cairns region (CAIl, n=10, see also Supplementary Information section
S02); Yupangati and Thanakwithi from northwest Cape York (WPA,
n=6), Wangkangurru and Yarluyandi from the Birdsville region (BDV,

genetic studies support such multiple dispersals from Africa, others
favour only one out-of-Africa (O0A) event, with one or two inde-
pendent founding waves into Asia, of which the earlier contributed
to Australo-Papuan ancestry”®. In addition, recent genomic studies
have shown that both Aboriginal Australian® and Papuan® ancestors
admixed with Neanderthal and Denisovan archaic hominins after
leaving Africa.

Increased desertification of Australia’® during the last glacial max-
imum (LGM) 19-26.5 kya affected the number and density of human
populations!!. In this context, unique morphological and physiological
adaptations have been identified in Aboriginal Australians living in
desert areas today*2. In particular, desert groups were hypothesized to
withstand sub-zero night temperatures without showing the increase
in metabolic rates observed in Europeans under the same conditions.

At the time of European contact, Aboriginal Australians spoke
over 250 distinct languages, two-thirds of which belong to the Pama—
Nyungan family and cover 90% of the Australian mainland®®. The
place of origin of this language family and the effect of its extensive
diffusion on its internal phylogenetic structure have been debated*,
but the pronounced similarity among Pama—Nyungan languages,
together with shared socio-cultural patterns, have been interpreted
as resulting from a mid-Holocene expansion®®. Other changes in
the mid-late Holocene (~4 kya) include the proliferation of backed
blades and the introduction of the dingo®®. It has been suggested that
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n=10, 9 sequenced at high depth), Barkindji from southeast (RIV, n=38);
Pilbara area Yinhawangka and Banjima (PIL, n = 12), Ngaanyatjarra from
western central desert (WCD, n = 13), Wongatha from Western Australia’s
northern Goldfields (WON, n=11), Ngadju from Western Australia’s
southern Goldfields (NGA, n = 6); and Nyungar from southwest Australia
(ENY, n=28). Papuans include samples from the locations Bundi (BUN,
n=>5), Kundiawa (KUN, n=5), Mendi (MEN, n=5), Marawaka (MAR,
n=0>5) and Tari (TAR, n=5). We generated SNP array data (black stars)
for 45 Papuan samples including 24 Koinambe (KOI) and 15 Kosipe
(KOS)—described previously*®—and 6 individuals with Highland ancestry
sampled in Port Moresby (PMO). Lake Carpentaria (LC), which covered a
significant portion of the land bridge between Australia and New Guinea
11.5-40 kya and thus potentially acted as a barrier to gene flow, is also
indicated. Map data were sourced from the Australian Government,
http://www.naturalearthdata.com/ and our research.

Pama—Nyungan languages, dingoes and backed blades all reflect the
same recent migration into Australial’. Although an external origin for
backed blades has been rejected, dingoes were certainly introduced,
most likely via island Southeast Asia®®. A recent genetic study found
evidence of Indian gene flow into Australia at the approximate time
of these Holocene changes'®, suggesting a possible association, while
substantial admixture with Asians and Europeans is well documented
in historical times®®.

To date, only three Aboriginal Australian whole genome sequences
have been described—one deriving from a historical tuft of hair from
Australia’s Western Desert® and two others from cell lines with limited
provenance information?’. In this study, we report the first extensive
investigation of Aboriginal Australian genomic diversity by analysing
the high-coverage genomes of 83 Pama—Nyungan-speaking Aboriginal
Australians and 25 Highland Papuans.

Dataset

We collected saliva samples for DNA sequencing in collaboration
with Aboriginal Australian communities and individuals in Australia
(Supplementary Information section S01). We sequenced genomes
at high-depth (average of 60 %, range 20—-100 %) from 83 Aboriginal
Australian individuals widely distributed geographically and linguisti-
cally (see Fig. 1 and associated legend for the location and label for each
group as well as Extended Data Table 1, Supplementary Information
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Figure 2 | Genetic ancestry of Aboriginal Australians in a worldwide
context. a, Estimation of genomic ancestry proportions for the best
number of ancestral components (K= 7) based on Aboriginal Australian
and Papuan whole-genome sequence and SNP array data from this study
(see Fig. 1), and publicly available SNP array data'®264757 (Supplementary
Information section S05). Each ancestry component has been labelled
according to the geographic region showing the corresponding highest
frequency. The area of each pie chart is proportional to the sample size

(as depicted in the legend). The genomes of Aboriginal Australian populations
are mostly a mixture of European and Aboriginal Australian ancestry
components. Northern Aboriginal Australian groups (Arnhem Land, CAl,
ECCAC, PIL and WPA) are also assigned to components mainly present in
East Asian populations, while northeastern Aboriginal Australian groups
(CAIl and WPA) also show components mainly present in New Guinean
populations. A background of 5% ‘Melanesian’ component is observed

in all the Aboriginal Australian populations; however, this component is
widely spread over the geographic area shown in this figure, being present
from Taiwan to India. We detected on average 1.5% ‘Indian’ component
and 1.4% ‘Polynesian’ component across the Aboriginal Australian
samples, but we attribute these residual ancestry components to statistical
noise as they are present in other Southeast Asian populations and are not
supported by other analyses (Supplementary Information section S05).

b, Classical Multidimensional scaling (MDS) plot of first two dimensions

sections S02—S04 for more information). Additionally, we sequenced
25 Highland Papuan genomes (38-53 x ; Supplementary Information
sections S03, S04) from individuals representative of five linguistic
groups, and generated genotype data for 45 additional Papuans living
or originating in the Highlands (Fig. 1). These datasets were combined
with previously published genomes and SNP array genotype data,
including Aboriginal Australian data from Arnhem Land, and from a
human diversity cell line panel from the European Collection of Cell
Cultures® (ECCAC, Fig. 1, Supplementary Information section S04).
We explored the extent of admixture in the Aboriginal Australian
autosomal gene pool by estimating ancestry proportions with an
approach based on sparse non-negative matrix factorization (SNMF)%,
We found that the genomic diversity of Aboriginal Australian popu-
lations is best modelled as a mixture of four main genetic ancestries
that can be assigned to four geographic regions based on their relative
frequencies: Europe, East Asia, New Guinea and Australia (Fig. 2a,
Extended Data Fig. 1, Supplementary Information section S05). The
degree of admixture varies among groups (Supplementary Information
section S05), with the Ngaanyatjarra speakers from central Australia
(WCD) having a significantly higher ‘Aboriginal Australian compo-
nent’ (median value =0.95) in their genomes than the other groups
sampled (median value = 0.64; Mann—Whitney rank sum test, one-
tail P=3.55 x 10~7). The East Asian and New Guinean components
are mostly present in northeastern Aboriginal Australian populations,
while the European component is widely distributed across groups
(Fig. 2a, Extended Data Fig. 1, Supplementary Information section
S05). In most of the subsequent analyses, we either selected specific
samples or groups according to their level of Aboriginal Australian
ancestry, or masked the data for the non-Aboriginal Australian ancestry
genomic components (Supplementary Information section S06).

based on an identity-by-state (IBS) distance matrix (based on 54,971
SNPs) between individuals from this study and worldwide populations,
including publicly available data®254757, The first two dimensions explain
19% of the variance in the IBS distance matrix. Individuals are colour-
coded according to sampling location, grouped into Australia (Arnhem
Land, ECCAC, BDV, CAI, ENY, NGA, PIL, RIV, WCD, WON, WPA); East
Asia (Cambodian, Dai, Han, Japanese, Naxi); Europe (English, French,
Sardinian, Scottish, Spanish); India (Vishwabrahmin, Dravidian, Punjabi,
Guabharati); and New Guinea (HGDP-Papuan, Central Province, Eastern
Highlands, Gulf Province, Highlands, PMO, KOI, KOS, BUN, KUN, MEN,
TAR, MAR). Stars indicate the centroid for each Aboriginal Australian
group. Aboriginal Australians from this study as well as from previous
studies are closest to Papuans and also show signals of admixture with
Eurasians (see Supplementary Information section S05 for details).

¢, A heat map displaying outgroup f; statistics of the form fs(Mbuti;
WCDO02, X), quantifying genetic drift shared between the putatively
unadmixed individual WCDO02 chosen to represent the Aboriginal
Australian population, and various populations throughout the broader
region for which either array genotypes or whole-genome sequencing data
were publicly available or generated in this study. We used 760,116 SNPs
for which WCDO02 had non-missing array genotypes that overlapped with
any other datasets. Standard errors, as estimated from block jack-knife
resampling across the genome, were in the range 0.002—0.007.

Colonization of Sahul

The origin of Aboriginal Australians is a source of much debate,
as is the nature of the relationships among Aboriginal Australians,
and between Aboriginal Australians and Papuans. Using fs
statistics?, estimates of genomic ancestry proportions and classical
multidimensional scaling (MDS) analyses, we find that Aboriginal
Australians and Papuans are closer to each other than to any other
present-day worldwide population considered in our study (Fig. 2b, c,
Supplementary Information section S05). This is consistent with
Aboriginal Australians and Papuans originating from a common
ancestral population which initially colonized Sahul. Moreover, out-
group f5 statistics do not reveal any significant differences between
Papuan populations (Highland Papuan groups sampled in this study
and the Human Genome Diversity Project (HGDP-Papuans)) in
their genetic affinities to Aboriginal Australians (Extended Data
Fig. 2a), suggesting that Papuan populations diverged from one
another after or at the same time as they diverged from Aboriginal
Australians.

To investigate the number of founding waves into Australia, we con-
trasted alternative models of settlement history through a composite
likelihood method that compares the observed joint site frequency
spectrum (SFS) to that predicted under specific demographic models®
(Fig. 3, Supplementary Information section S07). We compared
HGDP-Papuans to four Aboriginal Australian population samples
with low levels of European admixture (Extended Data Fig. 1) from
both northeastern (CAl and WPA) and southwestern desert (WON
and WCD) Australia. We compared one- and two-wave models, where
each Australian region was either colonized independently, or by
descendants of a single Australian founding population after its diver-
gence from Papuans. The one-wave model provides a better fit to the
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Extended Data Figure 4 | Out of Africa: admixture graphs based on
D-statistics and MSMC analyses. a, Admixture graphs representing

some of the topologies considered for the two waves and one wave Out of
Africa models assuming Denisovan admixture. All topologies are identical
except for the coloured lineages representing Australo-Papuans (green),
Neanderthal (Nea, orange) and Denisovan (Den, blue). The graphs differ
in (1) the number of O0A events, and (2) the number of Neanderthal
admixture pulses. Png, HGDP-Papuan. b, Sum of squared errors between
the observed D-statistics and the expectations for each quartet in the
graph involving the chimpanzee as an outgroup for each of the admixture

graphs shown in a and the corresponding four without Denisovan
admixture. Each point is the result of the optimization procedure with a
different starting point. See Supplementary Information section S09 for
details. ¢, Relative cross coalescence rate (CCR) estimates from MSMC?
for pairs of individuals including one African sample (Yoruba, Dinka and
San) and one other, as indicated in the legend. d, Simulation study to assess
the effect of archaic admixture on the CCR rates. Relative CCR estimated
for data simulated under a simple two-population divergence model

where one of the populations admixed at different rates with an archaic
population. See Supplementary Information section S08 for details.
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Extended Data Figure 6 | Effective population size changes over time.
a, Population size estimates from MSMC for pairs of individuals from
several populations within and outside of Australia. For each run, we used
two individuals from each population, that is, four haplotypes in each

run. MSMC results were scaled as in Fig. 3. b, Bayesian skyline plots (BSP)
calculated from the mtDNA genome sequences, showing the effective

years ago

population size estimates over time when considering either groups

from northeastern Australia (CAl, WPA) or groups from southwestern
Australia (ENY, NGA, WCD, WON). Solid lines are the estimates, dashed
lines are the corresponding 95% credible intervals (see Supplementary
Information section S12).
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Extended Data Figure 7 | Genetics mirrors geography and languages.

a, b, Procrustes analyses of the first two dimensions of a classical
multidimensional scaling (MDS) analysis of the Aboriginal Australian
genome sequences (autosomes). We considered two cases: an analysis
including all variants (a), or only the variants remaining after genomic
regions of putative recent European and East Asian origin are ‘masked’

(b, Supplementary Information section S06). Both MDS plots have been
rotated towards the best overlap with geographic sampling locations as
defined by Procrustes analysis®®. In each plot, the connecting lines indicate
the error of the MDS coordinates towards the assigned population-
sampling geographic coordinates. We find that the genetic relationships
within Australia mirrors geography, with a significant correlation for both
cases, that is, reen ceo = 0.59, P < 0.0005 for all variants and even higher,
reenceo = 0.77, P <0.0005, for the masked data. We find using the
bearing correlogram approach that the main axis of genetic differentiation
in the masked Aboriginal Australian genomes is at an angle of 65°
compared to the equator, that is, in the southwest to northeast direction
(Supplementary Information section S13). ¢, d, Correspondence between
genetics and linguistics. ¢, Unrooted neighbour-joining Fsr-based genetic
tree (cladogram). Weir and Cockerham Fsr distance was computed

between the Aboriginal Australian populations after masking the Eurasian
tracts. Statistical robustness of each branch was estimated by means of a
bootstrap analysis (1,000 replicates, Supplementary Information section
S05). d, Bayesian phylogenetic tree for the 28 different Pama—Nyungan
languages represented in this sample (from ref. 13, see Supplementary
Information section S15). Posterior probabilities are also indicated. Note
that one language group can be shared by different Aboriginal Australian
groups. The linguistic tree was built with BEAST®2, e—g, Gene flow across
the continent. e, Mantel non-parametric r (estimating the goodness of

fit between genetic differentiation and connectivity) versus ratios of
resistance of inland to coastal nodes, showing a peak at 1.7. f, Best fit

of pairwise population genetic differentiation, Fst (computed between

the nine Aboriginal Australian groups after masking Eurasian tracts
(Supplementary Information section S06)), versus pairwise connectivity
based on the environment (estimated as resistance) when moving inland
is 1.7 times harder than moving along coastal nodes. g, Gene flow across
the Australian landscape, quantified as the cumulative current for pairwise
connections among Aboriginal Australian groups (black circles), with
larger current (warmer colours) representing greater gene flow.

© 2016 Macmillan Publishers Limited, part of Springer Nature. All rights reserved.






Extended Data Table 1 | Whole genome sequence depth of coverage, haplogroup and language assignments for the Aboriginal Australian
samples

— " mtDNA Pama-Nyungan - " mtDNA Pama-Nyungan
indiv. DoC haplotypet Ychr haplotypet language§ indiv. DoC haplotypet Ychr haplotypet language§
Yarluyandi
BDVO1 78 S2 - PILO9 58 S5 R1b1a2ata2e1 Kurrama
Wangkanqurru
BDVO2 75 S1a Ribla2ata2cig2ataz . oruyandi PIL10 61 R - Yinhawangka
Wangkanqurru
BDVO3 - . . Yarluyandi PIL11 57 P3b cib Kurrama
Wangkanqurru
BDVO4 70 O1a . Yarluyandi PIL12 63 P3b cib Yindjibarndi
Wangkanqurru
BDVO5 72 S1a O1a Yarluyandi RIVO1 73 M42a - Ngiyambaa
Wangkanqurru
BDVO6 70 S1a . Yarluyandi RIVO2 62 P4b1 - Paakantyi
Wangkanqurru
BDVO7 70 O1a . Yarluyandi RIVO3 69 M42a - Paakantyi
Wanakangurru
Yarluyandi
BDV08 70 S1a R1b1a2a1a2c1g2a1 RIV04 62 P4b1 12a1a2ala Kurnu
Wangkanqurru
BDVO9 74 S1a . Yarluyandi RIVO5 72 P4b1 - Paakantyi
Wangkanqurru
BDV10 72 S1a 11a2a1d Yarluyandi RIVO6 66 HA1bs J2atb Ngiyambaa
Wanakangurru
CAIO1 84 P K2b Yidiny RIVO7 70 P4b1 R1b1a2ala2cic Paakantyi
CAIO2 74 M42 K2b Yidiny RIVO8 66 P4b1 . Paakantyi
Malyangapa
CAIO3 77 M42a - Yidiny WCDO01 62 R12 K2b Ngaanyatjarra
Yidiny .
CAIl04 71 P - KukuYalanii WCD02 59 S1a C1b Ngaanyatjarra
CAIO5 80 P O2a1la Yidiny WCD03 61 R12 K2b Wangkatja
CAIO6 78 P C1b Yidiny WCD04 52 P3b K2b Ngaanyatjarra
CAlo7 71 N13 K2b KukuYalanji WCD05 60 o1 C1b Ngaanyatjarra
CAIO8 70 P K2b Yidiny WCD06 58 O1a C1b Ngaanyatjarra
CAI09 79 P R1b1a2a1a2b1 Yidiny WCDO07 61 M42 - Ngaanyatjarra
CAI10 73 E1a2 K2b - WCD08 64 M42 - Ngaanyatjarra
ENYO01 69 H1e1a3 R1b1a2a1a2b1c1 Nyungar WCD09 59 R J2alb Ngaanyatjarra
ENY02 79 R12 - Ngadjumaya WCD10 63 M42 - Ngaanyatjarra
ENY03 83 o - Mirniny WCD11 57 M42 K2b Ngaanyatjarra
ENYO4 83 M42 - Nyungar WCD12 59 M42 c1b Ngaanyatiarra
Pintupil uritia
ENY05 78 S2 - Ngadjumaya WCD13 67 M14 C1b Ngaanyatjarra
ENYO6 70 M42 - Wardandi WONO01 71 o 11a2a1a3a Wangkatja
ENY07 73 S2 E1b1b1b2a Watjuk WONO02 101 O1a - Wangkatja
ENY0S 71 P4b1 C1b Nyungar WON03 65 Ota - Wangkatja
Ngadjumaya
NGAO1 74 o1 - Ngadjumaya WONO04 58 R - Ngaanyatjarra
NGA02 52 O1a - Ngadjumaya WONO05 56 O1a 12a2a1a2a2 Wangkatja
NGAO3 73 (0] - Ngadjumaya WONO06 60 R12 - Wangkatja
NGA04 75 o R1b1a2alalb1ala  Wangkatja WONO07 57 o - Ngadjumaya
NGAO5 56 R12 - Ngadjumaya WONO08 52 (@) - Wangkatja
NGA06 63 S1a - Wangkatja WONO09 20 o E1b1b1alb1a4 Wangkatja
PILO1 58 R C1b Yinhawangka WON10 50 o1 R1b1a2a1a2a Wangkatja
PILO2 61 M42 C1b Yinhawangka WON11 58 R12 - Pitjantjatjara
PILO3 56 M42 - Yinhawangka WPAO1 51 P5 - Thaynatoaith
Linngithigh
PILO4 64 M42 - Yinhawangka WPA02 50 P C1b Mpakwithi
Kaanju
PILO5S 68 M42 C1b Yinhawangka WPA03 51 M42a K2b g:‘:‘y"akw'th
PILO6 59 o1 K2b Panyjima WPAO4 52 P5 - Thaynakwith
KukuYau
. Mabuiag
PILO7 63 (0] - Panyjima WPAO5 56 M42 NA Thaynakwith
PILOS 72 M42 C1b Yindjibarndi WPAO6 53 P5 O1a Mpakwithi
Kurrama

*The depth of coverage (DoC) is the average number of reads covering every position in the genome (hg19) after duplicate removal (see Supplementary Information section S03).

tThe average depth of coverage on the mitochondrial genome (MtDNA) is 3,484 + 1,515 (mean + s.d.) and haplogroups were called with haplogrep (http://haplogrep.uibk.ac.at/) and haplo nd
(https://haplo nd.unibo.it/), see Supplementary Information section S12 for details and references.

$The average depth of coverage on the Y chromosome (Ychr) is 28.9 4+ 4.5 (mean + s.d.). Haplogroup assignment was performed with an in-house script that matched our SNPs with the classi cation
provided in ISOGG version 10.08, see Supplementary Information section S12 for details and references.

§Language group with which the speaker self-identi es, or to which they were assigned. Where more than one language is given, speakers either identi ed with more than one group, or they could not
be assigned to a single group with certainty.

© 2016 Macmillan Publishers Limited, part of Springer Nature. All rights reserved.
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Extended Data Table 2 | Selection scan in Aboriginal Australians

Fsgs I Nearby Gene* Positiont rsiD Distf PBSn1§  Ff Fis Fa  Function of gene product#

Al TMEM86B 55,833,076  rs734517 02,444 0.78 0.93 099 0o Catalyzesthe degradation of lysoplasmalogen. Modulates cell
membrane proteins.

Al LRRC52 165,621,695  rsa147601 88,510 0.74 09 091 001 t'\::::'ates voltage of potassium ion channels. Expressed in

Al MACROD2 15200684  rs175279 901 0.70 092 089  -po1 'Mvolvedindeacetylase activity. Possibly (but not
conclusively) causative of Kabuki syndrome.

All JRKL 96,747,146 rs72959058 507,105 0.74 0.99 0.87 0.15 Homologue to “jerky” gene in mouse.

All SPATA20 48,631,324 rs73338243 287 0.70 0.96 0.85 0.09  Spermatid protein.
Histone acetyltransferase required for nucleosome assembly

All NAAG60 3,637,933 rs73503305 970 0.71 0.91 0.91 -0.02 and chromosome segregation during anaphase. Human-
specific imprinted gene.
CBLN2: cerebellum-specific protein involved in various

All CBLN2 70,019,066 rs12455116 184,848 0.69 0.92 0.87 0.00 signaling pathways. Possibly associated with pulmonary
arterial hypertension.
NETO1 : brain-specific transmembrane protein involved in the

NETO1 390,482 regulation of neuronal circuitry. Associated with thyroid

function.

Al SLC2A12 134,391,056  rs4896021 17,267 0.76 096 095 -0t Cawalzessugarabsorption. Involved in the pathogenesis of
diabetes. Associated with serum urate levels.

All LOC101927657 127,358,509  rs145200081 16,731 0.65 0.94 0.80 0.13  Unknown (ncRNA).

All LOC102724612 64,466,486 rs113341339 78,446 0.73 0.91 0.95 0.00  Unknown (ncRNA).

NE ZBTB20 114,530,679 rs9289004 10,658 0.55 0.65 0.82 0.07  Transcriptional repressor associated with Primrose syndrome.

NE ANXA10 168,646,016 rs2176513 367,671 0.49 0.61 0.61 -0.01  Calcium-dependent phospholipid-binding annexin.

NE TRPC3 122,905,041 154502701 32132 050 059 064 0.01 Nonfselectlve cation channel, associated with spinocerebellar
ataxia.

NE HS3ST1 11,634,592 1s7665516 204,055 0.45 0.45 071 007 Regulates rate of generation of anticoagulant heparan sulfate
proteoglycan.

NE MIR548C 65,027,511 2620721 11,126 0.50 0.55 0.73 0.03  Unknown (microRNA).

NE STARD13 33,799,901 rs7318080 19,714 0.49 0.54 0.83 0.20 Involved in cell proliferation and fibroblast morphology.

NE AKAP11 42931386  rs7319267 33,983 0.53 056 085 043 Directsprotein kinase Aactivity andis involved in cAMP
messenger signaling.

NE AGMO 15,212,231 rs35557899 27,711 0.47 0.51 0.68 0.01 Catalyzes the cleavage of O-alkyl bonds of ether lipids.

NE RUNX1T1 02,025206  rs11776341 41,898 0.45 056 054  0op |'Mvolvedin transcriptional repression. A transiocation involving
this gene is associated with acute myeloid leukemia.

NE FHAD1 15,680,451 rs2473358 971 0.45 0.60 0.52 0.00  Unknown.

sw KCNJ2 68,190,552 1$35167900 14,369 057 061 093 022 Potassu.Jm.channel‘ ;ssocuated with familial atrial fibrillation
and periodic paralysis.
Belongs to a family of proteins that interact with the

SW TACC2 123,754,065  rs10159998 5,062 0.50 0.60 0.67 0.00 centrosome and microtubules, and that are implicated in
cancer.

SwW LOC101928708 87,228,164 rs4843556 17,556 0.58 0.65 0.86 0.07  Unknown (ncRNA).

sSwW C160rf82 27,187,689 rs72782349 107,202 0.51 0.60 0.69 0.02  Unknown.

SwW LOC100507391 194,520,805 rs56379930 17,908 0.55 0.66 0.75 -0.01  Unknown (ncRNA).

sw HAUS4 23416252  rs2008951 127 0.49 050 083 016 ‘ componentofamicrotubule-binding complex that plays a
role in the generation of microtubules in the mitotic spindle.
During the inflammatory response, it is involved in

sSwW KNG1 186,438,819 rs5029990 815 0.51 0.56 0.72 0.01  vasodilation, coagulation, enhanced capillary permeability and
pain induction.

SW MYDGF 4,657,016 rs66891175 540 0.55 0.61 0.88 0.16  Unknown.

sSwW MSMP 35,757,075 rs1951432 2,801 0.48 0.47 0.88 0.27  May be involved in the tumorigenesis of prostate cancer.

swW VAV2 136,756,316 1$2519771 20,762 047 051 073 0.07 Member of an oncogene family. Involved in T-cell receptor

signaling.

Top 10 peaks of di erentiation from genome scans of all Aboriginal Australians combined (All) and two Aboriginal Australians subgroups living in di erent ecological regions in Australia,
the northeast (NE) or southwest (SW).

*RefSeq protein coding gene with exon boundary near to windowed-PBSn1 peak.
tGenomic position (hg19) of SNP with highest value of PBSn1 within 200 Mb of the top window.

FDistance between SNP and the nearest exon boundary of nearest gene
§PBSN1 statistic at top SNP.
IFsr statistics at top SNP for each comparison within the PBSn1 calculation.

#Please see Supplementary Information section S16 for references.
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