
Genetic Origin

of the Brazilian 

People



D'où venons-nous? Qui sommes-nous? Où allons-nous?

Paul Gauguin



Modern humanity had a single 

origin in Africa, less than 

300,000 years ago



Circa 70 thousand years before the present, modern

humanity migrated out of Africa to start the occupation of 

all the other continents. This was the African Diaspora.



Founder Effect





Serial Founder Effects











April 22, 1500







The Letter of Pero Vaz e Caminha

May 1, 1500

“And one of those girls was dyed

from top to bottom with that

pigment. and she was so comely and 

so rounded and her private parts

were so gracious and so free of hair

that many women from our country, 

seeing that, would feel ashamed of 

not having theirs like that”.



Grão Vasco

(Vasco Fernandes)

1501-1506







Amerindians, Europeans and 

Africans formed the

Brazilian people



Experimental strategy

Analyzing the present

genomic diversity of the 

Brazilian people, we wished

to establish their genetic

structure and to reconstruct

their formation



Our study was a trip to

the past using human

DNA as our time 

machine



Ameridians









What is the 

geographical origin 

of the Amerindians?







Year 2000

500 years of the 

arrival of the 

Europeans





The Brazilian census institute 

(IBGE) does not compute ancestry. 

They use only self-declaration 

imposing a short list of categories of 

skin color

The White, Brown and Black 

categories are responsible for more 

than 99% of the Brazilian 

population. 



Folha de São Paulo 13/05/2008





Self-declared

White Brazilians



•Y Chromosome  

•Mitochondrial DNA

Lineage Markers

(Uniparental)







Yp

Yq

11.3

11.2

11.1

11.1

11.21

11.22

11.23

12

Y



16223

R

Upre-HV U2

U4

U5
HV

14766 MseI

pre-V

4577 NlaIII

V

16298

U7

K

U6
73

12308

N

L3

B

T

J

T1

J1

16126

H

7025 AluI

9-bp del

16189

I

16391

4259 HaeII

13704 BstNI

16069

16294 13366 BamHI

15606 AluI

16124

8616 MboI

L3e

2349 MboI

M
10400

3592 HpaI

16187

C
16327

D

5176 AluI

13259 HincII

16362

16298

L216390

X16278

A

1715 DdeI

16319

L3d

L1b

L1c

16186

16163

16261

16145

663 Hae III

16290

L1a

16188 G/A

11641 HaeIII

mtEve

9070 Taq I

12810 Rsa I

7055 Alu I

2349 Mbo I

16270
16264

16126

16362

16325

16325

16172

16219

16224 16311

16270

16309

16318T16356

16051

CRS

16129

10032 Alu I

8249 Ava II

10873

16230

16189

286/287 del

248 del

9052 HaeIII

Europa

Ameríndios

Norte da

África

África sub-saariana

16217

4310 Alu I

16189

16278

N1b

16145

16223
16176G

FT

JN





9320050524949N

2.20.52000R1b8

2.23.509.622R1a

000000Q3

63.4545642.365.353.1P

00.50002O2b

6.58103.8216.3J

2.2345.802E3b3a

1.12404.10E3a

9.710129.68.210.2E3

00.50002E3

000000DE

12.9181228.818.412.2BCF

(%)(%)(%)(%)(%)(%)

TOTALSESNEN

PortugalRegion of BrazilHaplogroup

Am. J. Hum Genet. 68: 281-186, 2001

200 Brazilians self-classified as White and 93 Portuguese







247 Brazilians self-classified as white





mtDNA Brancos de São Paulo

54%

24%

22%

Europeu

Ameríndio

Africano

242 individuals from São Paulo 

self-classified as white



2/3 of self-declared

White Brazilians have

Amerindian or African mtDNA 



• Todo brasileiro, mesmo o 

alvo, de cabelo louro, traz 

na alma, quando não na 

alma e no corpo, a sombra, 

ou pelo menos a pinta, do 

indígena ou do negro.”

• “Every Brazilian, even the 

whitest, with blond hair, 

brings in the soul, when 

not in the soul and the 

body, the shadow, or at 

least the hint, of the 

Amerindian or the Negro.”





Ciência Hoje, April 2000



Last paragraph

Brazil certainly is not a “racial democracy”. Proof of this 

is the fact that a law prohibiting racism had to be passed 

by the Congress. It can be naive from our part, but we 

would like to believe that if the many white Brazilians  

who have African or Amerindian mitochondrial DNA 

became conscious of this fact, they would value more 

the exuberant genetic diversity of our people and, who 

knows, might construct in the 21rst Century a more just 

and  harmonic society.





Self-declared

Black Brazilians





•Y Chromosome  

•Mitochondrial DNA

Lineage Markers

(Uniparental)
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Haplogroups

Sub-Saharan African

Other haplogroups



mtDNA haplogroups in 

Self-Declared Blacks from São Paulo

Haplogroups

Sub-Saharan African

Amerindian

Eurasian

North African

















Yp

Yq

11.3

11.2

11.1
11.1

11.21

11.22

11.23

12

Y



*



•Black

•Brown

•White

Color Hetero-Classification



Parra et al., 1998

Ethnic-specific polymorphisms 
 

Adapted from: Parra et al. 1998 - African American Admixture 

 
Locus Type Africans Europeans 

APO Alu ins 0.50 0.92 

AT3 – I/D 68bp ins/del 0.80 0.27 

GC 1S SNP 0.08 0.60 

GC 1F SNP 0.80 0.15 

FY – null SNP 0.00 1.00 

LPL SNP 0.97 0.45 

OCA 2 SNP 0.20 0.75 

RB 2300 SNP 0.85 0.30 

Sb 19.3 Alu ins 0.45 0.90 

 presence of Alu insertion or absence of restriction site 

 

Ancestry-informative autosomal

DNA markers







“Our data suggest that in Brazil, at an individual

level, color, as determined by physical evaluation, is a 

poor predictor of genomic African ancestry, estimated 

by molecular markers.”

“Our study makes clear the hazards of equating color 

or race with geographical ancestry and using 

interchangeably terms such as white, Caucasian, and 

European on one hand, and black, Negro, or African on 

the other, as is often done in scientific and medical 

literature.”









Insertion-Deletion

Polymorphisms

(Indels)



Indels







Minas Gerais

North Northeast South

0.784 0.102 0.114 0.818 0.085 0.097 0.713 0.127 0.159

0.748 0.117 0.134 0.711 0.147 0.142 0.824 0.089 0.087

São Paulo Rio de Janeiro



Rio de JaneiroSão Paulo

0.373 0.497 0.129 0.377 0.533 0.090

Self-declared Black Brazilians



Rio de Janeiro

0.377 0.533 0.0900.622 0.277 0.101

0.818 0.085 0.097



934 Brazilians











Count Arthur de Gobineau

1816-1882

Lived in Brazil from

March 1869 to April 1870 

as a member of the 

French cultural mission. 



Pedro II

(1825 – 1891)



Total = 5,581,545









The ancestry of 934 Brazilians

Random order

European African Amerindian

ancestry ancestry ancestry



934 Brazilians

Decreasing order of European ancestry

European African Amerindian

ancestry ancestry ancestry



934 Brazilians

Decreasing order of European ancestry

Whites Browns Blacks

European African Amerindian

ancestry ancestry ancestry



• Regardless of their skin color, the majority of 

Brazilians have some degree of African 

ancestry.

• Regardless of their skin color, the majority of 

Brazilians have some degree of European 

ancestry.

• Regardless of their skin color, the majority of 

Brazilians have some degree of Amerindian 

ancestry.

Conclusions - 1



Conclusions - 2
• Each Brazilian has a singular proportion of 

European, Amerindian and African ancestries.

• The correlation between skin color and 

ancestry in Brazil is poor. 

• In different regions of Brazil, skin colors

appear have different meanings in relation to

ancestry.  



Thus, the only possible way 

to deal with the genetic 

variability of Brazilians is 

individually, as human 

beings unique in their 

genomes and singular in 

their life stories

Conclusions - 3





























Blocos Haplotípicos

Mapa Haplotípico (“HapMap”)

Cromossomo













O Embondeiro que 

Sonhava Pássaros

João Passarinheiro



Extrato das declarações do vendedor de 

pássaros à polícia

Inquirido sobre a sua raça, respondeu:

- A minha raça sou eu, João 

Passarinheiro. 

Convidado a explicar-se, acrescentou:

- Minha raça sou eu mesmo. A pessoa é 









Brazilian Historic and Geographical Institute (1838)

1845 – Competition: “How to write the History of 

Brazil

Carl Friedrich von Martius

Brazil as the metaphorical union of three rivers- the 

Amerindian contribution, the European

contribution, the African contribution.



• Todo brasileiro, mesmo o 

alvo, de cabelo louro, traz 

na alma, quando não na 

alma e no corpo, a sombra, 

ou pelo menos a pinta, do 

indígena ou do negro.”

• “Every Brazilian, even the 

whitest, with blond hair, 

brings in the soul, when 

not in the soul and the 

body, the shadow, or at 

least the hint, of the 

Amerindian or the Negro.”



Brazil

Portugal

























The ancestry of 934 Brazilians

Random order

Ancestralidade          Ancestralidade         Ancestralidade

europeia                     africana                    ameríndia

Whites Browns Blacks


