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Introduction

Genetic and linguistic evidences agree that the Eastern
side of Africa (EA) is characterized by an incredible
degree of “juxtaposed diversity” (Newman, 1995).
Afro-asiatic (AA), one of the most widespread African
linguistic phyla, reaches its highest levels of internal
differentiation in EA. Nevertheless, there is no agreement
among Africanists about its place and time of origin. One
hypothesis places the homeland in the Levant during the
earliest Neolithic, and ties AA spread with agriculture
and pastoralism diffusion (Diamond and Bellwood, 2003).
Another hypothesis favours its homeland in north-
eastern Africa: in that case AA would have spread in
pre-agricultural times (Ehret, 1995). From a molecular
anthropology point of view, EA is one of the most
compelling puzzles in world human diversity, being the
resultant of repeated migration events alternated with
periods of isolation, accompanied by language shifts and
processes of group absorption/split, not to mention its
role in the emergence of Homo sapiens sapiens (Kisivild
et al, 2004; Poloni et al., 2009; Gomes et al., 2010).We
aim to contribute to the knowledge of EA genetic history
by searching traces of population movements that may be
related to AA diffusion.

Materials and Methods

Materials include 452 HVS-I unpublished sequences from
9 populations settled in EA (35 to 43, Fig.2), among which
the first-ever sampled speakers of the AA-Omotic family
(Dawro Konta, 35; Hamer, 37) and of the controversial AA-
Cushitic Ongota language (36), that, according to Fleming
(2006), may be interpreted as a basal branch of the AA
tree. Results are compared with those from ~ 4000 EA
and AA samples from literature.

Population structure was investigated by means of Spatial
Principal Component Analysis (SPCA) and MCLUST.SPCA
finds population scores (PCs) maximizing the product of
variance and spatial autocorrelation (Moran’s |). Scores
from PCs (up to ~80% of the total variance) were fed to a
model-based clustering algorithm (MCLUST) that chooses
the optimal model (according to BIC) and provides the
associated classification. Silhouette information measures
how much well items (populations) fit to a given clustering.
Results (not shown) were used to select - within each

of the clusters revealed by MCLUST - the best fitting
populations. These samples were grouped (taking into
account also geographic and linguistic information) into
seven units (Tab.1). Migration parameters among the units
were estimated using the software MIGRATE-N by means
of a Bayesian approach.

Results and Discussion

Unit Geo. Loc Main linguistic groups | mclust Pops A'ﬂrst run of SPCA and MCLUST
(Fig.1) on the whole data-set led to
! North-West Africa | AA-Semitic, AA-Berber | A 6,9,.11,16 the identification of three clusters:A)
I Levant AA-Semitic A 61, 62, 63, 69 Northern Africa and the Levant (AA-
Berber and AA-Semitic); B) Ethiopia,
i Chad Basin AA-Chadic B 70,73,77,78 | Chad Basin, Egypt,Yemen (AA-Cushitic,
. " - AA-Semitic, AA-Chadic); C) Kenya,
v Eth AA-Cushitic, AA-Semiti B 30, 32, 33,50
opa ushite emiTe Tanzania, Southern Ethiopia (AA-Cushitic
v Dawro Konta AA-Omotic - 1 35 and Ongota, AA-Omotic, Nilo-Saharan,
; Niger-Congo).
Vi K T Non-AA C1 40, 41, 43,47
enya, “anzan® on A second run (Fig.1) using EA
Vil Kenya, Tanzania AA-Cushitic c2 36, 51,52,53 | populations only, besides confirming the

1 62 Tab. 1. Population Units.

Ethiopian-Yemenite cluster, was able
to ungroup populations from Tanzania,
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score), seem to have contributed both to
Ethiopian populations (B) and to Kenyan/
Tanzanian AA-Cushitic speaking groups
(C2). Cluster C1 may be read as the result
of introgression of Niger-Congo- and Nilo-
Saharan-speaking groups from East.These
populations seem to have interrupted a
more ancient genetic-linguistic continuity
whose remnants is AA-Cushitic-specific
cluster C2.The Ongota, despite being a
genetic and linguistic outgroup, fit well

in the Southern Cushitic cluster (C2).
Northern Africa (with some exceptions

in Egypt) and the Levant does not show
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traces of appreciable admixture with EA
populations. Finally, AA-Chadic speaking
groups are related to EA populations,

Fig. 1. Model-based clustering of EA and AA populations

in particular those from Ethiopia (B).
Furthermore, Ethiopia shows links with
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Egyptian populations.

Summing it up, our data agree well with a
origin of AA languages in EA.The Nile Valley
corridor, as well as the Southern-Saharan
route and the Bab-el-Mandeb strait, are

% the most likely paths through which AA

‘ ! languages spread in Africa and the Levant.
On the contrary it would be difficult to

fit these results with a Levantine origin of
AA, unless hypotesizing repeated and wide
language shifts.
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Kenya and Southern Ethiopia into two clusters: C1) Non-
AA groups and AA-Omotic (mainly), C2) AA-Cushitic (with
Ongota) groups (mainly). Migration parameters estimated
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groups (V) and non-AA Kenya/Tanzania (VI). AA-Cushitic
speakers from the same area (VIl) show relevant migratory
flows from the AA-Omotic groups (V). NW-Africa

(1) seems only marginally affected by gene flow, while

contributing significantly to the Levant (Il) mtDNA pool (Il).

In conclusion, links between geography, AA distribution
and mtDNA genetic structure in EA seem feeble but

not negligible. Ethiopia and Kenya/Tanzania are well
differentiated by mtDNA, but AA-Omotic groups, despite
being affiliated to the cluster C1 (but with a low Silhouette
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