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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 ¼ 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). 

 

 



Reconstrucciones paleodemográficas 

Redes filogeográficas 

Estructuración poblacional 

Fechamientos de divisiones 
poblacionales 



Generation of Y haplogroups through mutation accumulation 
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Sudamérica 

Bolivia: Susana Revollo 

Perú: Ricardo Fujita  

Ecuador: César Paz-y-Miño 

Brasil: Fabrício Santos 

Guiana Francesa: Benoit de Thoisy 

Colombia: Guillermo Barreto y William Usaquén 

Chile, Costa Rica ??? 





Country Communities 
/ethnic groups 

# Participants 

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) 

Samples analyzed (2007 - 2011) 



2326 participants 
234 sampling sites 
 
Peru (1037/88) 
Bolivia (973/85) 
Ecuador (123/22) 
Brazil (193/39) 
 
 
+ 1000 native 
individuals from 
Brazil and Peru 
 
+ Tad Schurr - North 
American  data 
 
+ Salzano´s group 
data 
 
+ Published data 
 



Y chromosome Hg Frequencies 

- 92% of male samples were genotyped 

- 82% of male samples are Amerindian 

(1665 Q and 5 C) 

- 57% of non-Q/C samples are R-M207 



Q1a*(Q-MEH2*) 

PALEOESKIMO  
(Rasmussen et  al . 2010) 

Q1a3 (Q-M346 and Q-M3)  

CONTEMPORANEOUS NATIVE AMERICANS 
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Minor Y lineages:  small gene flow during Holocene? 



Integrative history 



Pleistocenic evidences in America 

14,300 y.o. feces and tools found in  
Oregon State (US) 

13,800 y.o. hunted mammoth  
found in Washington State (US) 

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

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



Luzia 

Lapa Vermelha, MG, Brazil 
13.500  YA 

Spirit Cave man 

Nevada, USA 
10.600  YA 

Facial reconstructions of the first natives 

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



Hypotheses: bones vs molecules 
DNA: Single major wave (Out of Beringia) 

 Most are descendants from a source 

population from Northeast Asia in the 

Pleistocene. 

 Confinement in Beringia during late 

Pleistocene 

 

Double origin:  

 Southeast Asians: Paleoamericans (pre-

mongoloids) 

 Northeast Asians: most of modern native 

Americans (mongoloids) 

Admixture between both components 

 Paleoamerican relicts (Tierra del 

Fuego, Baja California etc) 

 

Bones: Two biological components 

W. Neves et al. Y and mtDNA 
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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  
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Sibéria América 
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Peopling of  
South America 
 
Lathrap 1970 
and others 
 

> 12 K YA 
    Paleoindians 

Ge? 

Fueguians? 

< 6 K YA (farmers´ expansions)     
         

hunter-gatherers:  
Macro-Ge, Maku etc 

Andeans 

Andeans  
         

Tupians (Equatorial) 
     
         

Tupi 

Arawaks 

Arawaks (Equatorial) 







Populations 
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Origin of the Uros 



Uru-Chipayas (Coipasa) 

Uru-Moratos (Poopó) 
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       Recent migrants 
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Diamond and Belwood  
Science 2003 

Language expansions 
linked to agriculture in 
South America 

2 – Arawak, Tupi and 
Caribe 

E – Quechua and 
Aymara 



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 





Walker & Ribeiro, 2011 



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 
 



2326 participants 
234 sampling sites 
 
Peru (1037/88) 
Bolivia (973/85) 
Ecuador (123/22) 
Brazil (193/39) 
 
 
+ 1000 native 
individuals from 
Brazil and Peru 
 
+ T.Schurr - North 
American 
Genographic data 
 
+ Salzano´s group 
data 
 
+ Published data 
 



Andes settlement 
Agricultural expansion 

Andean societies 
Qhapaq Ñan 

Postcolumbian movements 

Amazon 
•High Fst’s 
•Small Ne 

•Large drift 

Andes 
•Low Fst’s 
•Large Ne 

•Small drift 

 
Genographic South-American 
Center (in preparation) 





15 Y STR haplotype 
network of the Q-SA01 
lineage (N=16) indicate 
a recent origin (~5 KYA).  



Origin of the 
SA01  SNP 

~5 KYA 

The SA01 Y-STR network 
indicates a southwards 
dispersion, which may have 
been spread together 
farming (or Wary/Quechuan 
culture) in the Andes.  



I Reunión Genográfico-Sudamérica  -  Cusco – Abril de 2009 



Tariano Baniwa Aymara 
Descendiente Arawak? 

Brasil 



Kayapó 

Brasil 





Apoyo 
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fsantos@icb.ufmg.br 

 


