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Uniparental markers and genealogical history
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Advantages of studying Y and mtDNA

* No recombination, thus lineages can be directly linked
through common ancestors, i.e., we can use an unbiased
genealogical approach (descent with modification);

 Admixture is no problem because non-indigenous lineages
can be readily recognized;

* Divergence based dating is straightforward, although
presenting large confidence limits;

* The effective size is about % of any autosomal locus, thus it is
much more sensitive to drift and demographic shifts;

* There is strong geographic and cultural correlation worldwide
in Y and mtDNA than any other known single autosomal locus
in the genome, although Y is larger than mtDNA (usually).
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Generation of Y haplogroups through mutation accumulation

M3 YAP

M45

M174 M96

(4

P—

M_3 M45 M174 M96
M3 45 M174 IM96

Haplogrupo D B

ﬁ

M3 JvAP] M45

Haplogrupo E

M174§ M96

M174 M96

Haplogrupo P

M3 YAP

M4 174 M96

YAP

10

(M242 M174 M96

Haplogrupo Q-M3



140 KYA

100 KYA

70 KYA

50 KYA

15 KYA

Y*

Q*

Q-M3



Mil anos atras
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The data in this map is supposed to represent the situation before the recent European expansion
beginning about 1500 AD. In some cases such as some Native American tribes and the Maori this
can be done reliably because STR typing was done. In other cases, especially in America, itis
guesswork. The “Other” sectors in America indicate this. Native American groups are labeled by
language group as Amerind, Na-Dene (N-D), and Eskimo. F, K, L, and P are in some cases
“catchall” groups because some researchers did not use enough markers for a full haplotype
determination.
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Estimates of Ty,zca fOor Native American Y Lineages
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Ancient autochthonous Y lineage
found in high frequencies in
Na-Denes, Aleut-Eskimos and
Amerindians, but not in Asians.
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Sudameérica

Bolivia: Susana Revollo
Pera: Ricardo Fujita

Ecuador: César Paz-y-Mino

Brasil: Fabricio Santos
Guiana Francesa: Benoit de Thoisy
Colombia: Guillermo Barreto y William Usaquén

Chile, Costa Rica ???
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Samples analyzed (2007 - 2011)

Country Communities # Participants
/ethnic groups

PERU 88/ >25 1037 (33 women)
BOLIVIA 85/ 29 973 (56 women)
ECUADOR 22 /5 123 (only men)
BRAZIL 39 / 23 193 (9 women)

TOTAL 234 / >80 2326* (98 women)
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Y chromosome Hg Frequencies
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Minor Y lineages: small gene flow during Holocene?
Q1a3*(l\/l346 Qlb1(M378)
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Integrative history




Pleistocenic evidences in America

~13,500 vy.0. (11,500 rc. y.) human
skull (Luzia) found in Lagoa Santa
(Brazil)

14,800 y.o. human settlement
found in Monte Verde (Chile)

13,800 y.0. hunted mammoth
found in Washington State (US)
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14,300 y.o. feces and tools found in r A
Oregon State (US) P




Facial reconstructions of the first natives

Luzia Spirit Cave man

Lapa Vermelha, MG, Brazil Nevada, USA
13.500 YA 10.600 YA

Paleoindians (>8.000 YA) - plesiomorphic traces (pre-mongoloids)



Hypotheses: bones vs molecules

DNA: Single major wave (Out of Beringia) Bones: Two biological components

Y and mtDNA W. Neves et al.

Double origin:
Most are descendants from a source g | |
population from Northeast Asia in the — Southeast Asians: Paleoamericans (pre-
Pleistocene 2 il mongoloids)

Northeast Asians: most of modern native
Confinement in Beringia during late Americans (mongoloids)

Pleistocene

Admixture between both components

Paleoamerican relicts (Tierra del
Fuego, Baja California etc)



The Peopling of America: Craniofacial Shape Variation

on a Continental Scale and its Interpretation From an
Interdisciplinary View

Rolando Gonzalez-José,'* Maria Catira Bortolini,?> Fabricio R. Santos,® and Sandro L. Bonatto?

AJPA 2008 Oct;137(2):175-187
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Light gray circles: modern South Americans; dark gray circles: modern North Americans; solid triangles: Australians; open triangles: modern Asians;
open squares: EOW; solid squares: LS+PAM



PALE Paleoenvironmental Atlas of Beringiza
Coastline 21,000 Cal years BP
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Peopling of
South America

Lathrap 1970
and others

>12KYA

Paleoindians
hunter-gatherers:
Macro-Ge, Maku etc

< 6 K YA (farmers” expansions)

Andeans

Arawaks (Equatorial)

Tupians (Equatorial)




— Migration routes

l:l Ice sheet

- Ancient coastline

- Modern coastline
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South-American
hunter-gatherers

Populations
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Origin of the Uros




/ |

A LANDMARK STUDY OF THE

—THE

v oune: GENOGRAPHIC

PROJECT —

Uros

“peoples of the lake”
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I Muskogean .
Language expansions

_\ linked to agriculture in
\ South America

Mayan l:l - S 2 W Cariban
Chibchan [ ] B Tupian
Tucanoan | | « C= : 38 ,

Unrecorded, | | L

unaffiliated, or
isolated languages

Arawakan

y Arawakan and unaffiliated E — Quechua and

Aymara

A%
Panoan and Tacanan - E

Quechumaran | |

Diamond and Belwood
Science 2003
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Expansion of the Arawak
indigenous groups
throughout South
America

A pre-Columbian connection
between Amazon natives and
indigenous groups from the
Caribbean and the Andes
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South American
Evolutionary dinamics
of populations

Tarazona-Santos et al. Am.J.H.G. 2001

Andes

Large Ne
High gene flow
homogeneization

Eastern
Small Ne
Low gene flow
drift/divergence
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Andes settlement
Agricultural expansion

Andean societies Andes
Qhapaq Nan . e Low Fst’s
Postcolumbian movements % e eLarge Ne
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AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY (21D

A New Subhaplogroup of Native American
Y-Chromosomes From the Andes

Marilza S. Jota,” Daniela R Lacerda,’ José R. Sandoval Pedro Paulo R. Vneura

Simone S. Santos- Lopeq Rafael 8usso Machado,? Vanessa R. Paixao-Cortes,” 5usana Revollo,*
Cesar Paz-Y-Mino,” Rlcardo Fujita.” Francisco M. Salzano,® Sandro L. Bonatto,” Maria Catira Bortolini,”
Fabricio R. Santos,’* and The Genographic Consortium
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~5 KYA &

The SAO01 Y-STR network
indicates a  southwards
dispersion, which may have
been spread together
farming (or Wary/Quechuan
culture) in the Andes.

*San Martin de Pangoa

L
Musucancha

BOLIVIA

Fig. 2. Sample locations for individuals bearing the derived allele at marker SA01.
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Cusco_12.jpg (777 x 583) "

| Reunion Genografico-Sudameérica - Cusco — Abril de 2009
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Descendiente Arawak?

u




Brasil

/ |

—THE

A LANDMARK STUDY OF THE HUMAN JOURNEY GENOGRAPHIC

PROJECT —




A
—THE

A LANDMARK STUDY OF THE HUMAN JOURNEY GENOGRAPHIC

PROJECT —




VERITAS

@ CNPq

Conselho Nacional de Desenvolvimento
Cientifico e Tecnolégico

FAPEMIG

NATIONAL -
GEOGRAPHIC® ====°=.

A research partnership of National Geographic and IBM,

CAPES

W

THE “WAITT FAMMILY
F A - DAT IS
Global field science suppaorted by the Waitr Farnily Foundation.






