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Counterprotesters Overshadow Boston Rally

Thousands of demonstrators poured into the nation’s s
parks on Saturday to denounce white supremacy and Na




| am a member of a fragile species, still
new to the Earth, the youngest creatures
of any scale, here only a few moments as
evolutionary time Is measured, a juvenile
species, a child of a species. [...]

This Is a very big place, and | do not
know how it works, nor how | fit In.

Lewis Thomas, The Fragile Species
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Paul Gauguin, 1897

D'ou venons-nous? Qui sommes-nous? Ou allons-nous?




The Evolution of Human Diversity

« Humans as members of typological races
(pre-Genetics)

« Humans as members of populations
(pre-DNA)

« Humans as individual members of
genealogies

(Genomic Era)




A new paradigm:

Division of humanity in
Individuals belonging to
genealogies




Three major developments that
occured in the Genome Era

* Characterization of the recent unique
origin of modern humans in Africa

* Characterization of human genomic
individuality at the DNA level

 Characterization of the genealogical
structure of humanity




Modern |
origin Ln Africa, less th




Aproximately 60,000 years ago, modern humanity left
Africa and occupied all other continentes
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In this migratory process
humanity diversified through the
ocurrence of new mutations and

adaptations to the diverse

continental environments.

How Important was such
differenciation?
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Partition of Variability




Total
Gene //\m.m.\ Between R

Hp 994 05¢
Ag 994
Lp 639
Xm 869
Ap 989
6PGD 327
PGM 58

Ak .184
Kidd S a7
Duffy 938
[ewis 994
Kell .189
Lutheran 153
P .000
MNS 746
Rb 900
ABO

Mean .854 083

Source: R. C. Lewontin, Genetic Basis of Evolutionary Change (Columbia
1974).




Bastos-Rodrigues et al., 2006
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These and many other studies
have shown that, from the
biological perspective, a
significant differentiation of
human groups did not occur.

The corollary to this conclusion iIs
that from a scientific standpoint
human races do not exist.




The biological
Inexistence of human
races IS not related tothe
fact that we are all
equal, but to the fact
that we are all equally
diferent







Homo sapiens, celebrating their diversity




16th Century
Transatlantic slave trade

Races were invented!




AFRICAN SLAVE TRADE, 1500-1870
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Genesis 9:20-25 tells us, "Noah, a
man of the soil, proceeded to plant a
vineyard. When he drank some of its
wine, he became drunk and lay
uncovered inside his tent. Ham, the
father of Canaan, saw his father's
nakedness and told his two brothers
outside. But Shem and Japheth took a
garment and laid it across their
shoulders; then they walked in
backward and covered their father's
nakedness. Their faces were turned
the other way so that they would not
see their father's nakedness. When
Noah awoke from his wine and found
out what his youngest son had done
to him, he said, ‘Cursed be Canaan!
The lowest of slaves will he be to his
brothers.’™
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Craniometry Skin color

81% Within
Populations




EUROPE ASIA AND RUSSIA

NORTH ,
AMERICA

SOUTH
AMERICA

These continental variation of skin
pigmentation and morphological
characteristics represent evolutionary
adaptations to the local geographical
environment.




Jablonski & Chaplin, 2002
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BANTU MIGRATIONS

] Original Bantu homedand

| Bantu states, ¢. 14th century
— East Bantu megrations
—= Wast Bantu migrations




LETTER Nature, 2014

doi:10.1038/nature12960

Derived immune and ancestral pigmentation alleles
in a 7,000-year-old Mesolithic European

Ifigo Ola]dei*, Morten E. Allentoft?*, Federico Sénchez—QuintoI, Gabriel Santperel, Charleston W. K. Chianga,

Michael DeGiorgio4’S, Javier Prado-Martinez!, Tuan Antonio Rodrig‘uezl, Simon Rasmussen®, Tavier Quilezl, Oscar Ramirez!,
Urko M. Marigortal, Marcos Fernéndez—Callejol, Maria Encina Prada’, Julic Manuel Vidal Encinas®, Rasmus Nielsen”,

Mihai G. Neteam, John Novembreu, Richard A. Sturmu, Pardis Sabetiw’H, Tomads Marqués—BonetI’IS, Arcadi Navarr01’15’16=17,
Eske Willerslev® & Carles Lalueza-Fox'

Table 1 | Mesolithic genome allelic state at 10 nonsynonymous variants recently selected in Europeans

Allelie: state Gene Mame SNP Amino-acid change Funetion

La Brafia 1 carries the PTX4 Pentraxin 4 rs2745058 Arg281Lys May ke involved in innate
derived allele immunity
UHRFIEPT UHRF1 binding protein 1 Fs11755353 GInd54Arg Rizk locus for systemic
lupus erythematosus
GPATCH! G patch domain containing 1 rsl04217659 Leus20Ser Receptor for OmpA expressed
by £ colf
WO WW domain-containing oxidoreductase Fsl2912052 Alal7SThr Acts as a tumour suppressor and
has a role in apoptosis
CCoCi 4 Coiled-coil dormain-containing protein Fs17310144 ThraesPro Unknown
14
La Braiia 1 carries hoth SETX Senataxin rs 10568599 Val 2587 e Invalved in spinocerebellar ataxia
the ancestral and the and amyotrophic lateral sclerosis
derived allele

TORDIZ Tudor domain containing 12 rsll8281633 Glud13lys Unknown
La Brafia 1 retains the Ci12orZ29 Chromosome 12 open reading frame 25 res262 Val238Leu Unknown
an cestral allele

SLC4a8A2 Solute carrier family 45, member 2 Fs 16851582 Leu3d74Phe  Associated with skin pigmentation
SL0244A5 Solute carrier family 24, member 5 rs 1426654 AlalllThr  Associated with skin pigmentation

2] WMATURE | YOL 000 | 00 MOWNTH 2014




The human genome has approximately 20
thousand genes.

Probably less than 20 of these genes are related
with the determination of skin color.

The color of the skin is not genetically associated
with any intellectual, physical and emotional
ability. Thus, arguments used by racists do not
have any scientific value.

The small number of genes associated with skin

color makes it possible for close relatives, even

brothers and sisters, to differ significantly in skin

pigmentation, although they may have identical
levels of African ancestry







Besides, skin pigmentation
has complex polygenic
genetic inheritance, Is

susceptible to Important
Influences of the
environment and Its
classification depends on
subjective evaluation.




Eles sao
gémeos
idénticos,
mas, segundo
a UnB,

esteé [
branco 3
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...este é
negro

Veja 3/7/2007
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All racial question Is
literally skin deep




Aproximately 60,000 years ago, modern humanity left
Africa and occupied all other continentes
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Serial founder effects







Three major developments that
occured in the Genome Era

* Characterization of the recent unique
origin of modern humans in Africa

* Characterization of human genomic
Individuality at the DNA level

 Characterization of the genealogical
structure of humanity




Genome Report:

Sérgio Pena

Viewing Genome:‘128:5érgio Pena "

Genome Details:

Call Coverage Summary:

ID: PG890
Display Name: Sérgio Pena
Gender: Male

Sequencing provider: lllumina
Sequencing date: 2013
Sequencing type:

Sequencing technique:

Tissue source of genomic material: Blood
DNA sample ID:

dbSNP version: dbSNP build 146
Enlis annotation version: 9

Genome reference version: HomoSapiens_GRCh37

Edit Details

Full genome call percent:

Reference genome length:
Number of bases called:
Number of bases not called:

Gene call percent:

Reference gene length:
MNumber of bases called:
Number of bases not called:

Exon call percent:

Reference exon length:
Number of bases called:
Number of bases not called:

MNumber of bases called:
Number of bases not called:

Protein-coding call percent:

Reference protein-coding length:

89.281%

3,095,693,981
2,763,866,304
331,827,677

96.982%

1,641,887,253
1,592,335,280
49,551,973

96.787%

105,240,049
101,858,786
3,381,263

97.647%

40,483,648
39,530,922
952,726




Genome Report:

Sérgio Pena

Viewing Genome: 128: Sérgio Pena

Variation Summary:

Variation Counts:

Variations by Gene Impact:

Total number of variations:
Heterozygous:

Homozygous (x2):

Total rare variations (GAF <1%):

Protein-coding variations:
Rare protein-coding variations (GAF <1%):

Gene-associated variations:

SNV:
MNV:
Insertion:
Deletion:

Rare gene-associated variations (GAF <1%):

4,631,989
2,147,595
1,242,197

211,191

15,148
666

2,302,264
97,712

4,631,989
0
0
0

Missense: 14,574
Nonsense: 129
Nonstop: 41
Misstart: 44
Frameshift: 0
Inframe ins/del: 0

Coding synonymous: 15,682
Splice site: 4817
mRNA untranslated: 100,760
Intron: 2,212,832




Microsatellites




Detection of microsatellite polymorphisms
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Probability of Io

entity of Multiplex ALF10

Loco PIG
DI1S1612 0.04
D2S1353 0.05
D382387 0.02
D4S2431 0.04
D582501 0.10
D10S1237 0.04
D158657 0.07
D16S2622 0.20
D18S1270 0.05
IFNAR 0.06
TOTAL |[3X10%"




Multiplex PCR Systems
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MULTIPLEXES INDELS

localizacao cromossémica
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Probability of Genetic ldentity
40 Indels
Brazilian population

5.07-17
(0.000000000000000051)




Africanos

1 Biaka Pygmie
2 Mbuti Pygmie
3 Mandenka

4 Yoruba

5 Bantu NE

6 San

7 Bantu SE/SW
8 Mozabite

Oriente Médio

9 Bedouin
10 Druze
11Palestinian

Asia Central
12 Brahui

13 Balochi

14 Hazara

15 Makrani

16 Sindhi

17 Pathan

18 Kalash

19 Burusho

Leste Asiatico

20 Han 29 Uygur

21 Tujia 30 Dai
22Yizu 31 Lahu

23 Miaozu 32 She

24 Oroqen 33 Nax

25 Daur 34 Tu

26 Mongola 35 Yakut

27 Hezhen 36 Japanese
28 Xibo 37 Cambodian

Oceania

38 Papuan
39 Melanesian

Europa

40 French

41 Basque

42 Sardinian
43 North Ralian
44 Tuscan

45 Orcadian
46 Adygei

47 Russian

América
48 Pima

49 Maya

50 Colombian
51 Kartiana

52 Surui .




Africa

Oceania

Central Asia

Americas

East Asia




EUROPEANS (N = 220)
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AMERINDIANS (N = 159) AFRICANS ( N=161)




Rio de Janeilro

0.622

0.277

0.101

America

0.533

0.090

Amenca



Sao Paulo

0.373

0.497

0.129

Amenca

Rio de Janeiro

0.377

0.533

0.090

Amenca



Americ; Africa

0.102

0.114

0.818

0.085

Northeast

0.713

0.127

0.159

Africa

Americi

0.748

0.117

0.134

Africa

0.711

0.147

0.142

0.824

0.089

0.087




Three major developments that
occured in the Genome Era

* Characterization of the recent unique
origin of modern humans in Africa

* Characterization of human genomic
Individuality at the DNA level

* Characterization of the genealogical
structure of humanity




NATURE | VOL 431 |30 SEPTEMBER 2004 | www.nature.com/nature

letters to nature

Modelling the recent common

ancestry of all living humans

Douglas L. T. Rohde', Steve Olson” & Joseph T. Chang’

'Department of Brain and Cognitive Sciences, Massachusetts Institute of
Technology, Cambridge, Massachusetts 02139, USA

27609 Sebago Road, Bethesda, Maryland 20817, USA

'Sl_f)c:pc:.iJTH-? ent of Statistics, Yale University, New Haven, Connecticut 06520, USA







Time of the Common Ancestor of a Group of N People
T,=log, N
log,(7,000,000,000) = 32.7 generations
32.7 X 30 =981 years before present

Population ~ 67,000,000
log,(67,000,000) = 26 generations
26 X 30 = 780 years before present

Charlemagne (742-814) = 1,217 ybp




Time of the Identical Ancestor point of all of N People
U,=1.771log, N
1.77 10og,(7.000.000.000) = 57.9 generations
57.9 X 30 =1,737 years before present

Population ~ 67,000,000

1.77 10og,(67,000,000) = 46 generations
46 X 30 = 1,380 years before present
Charlemagne (742-814) = 1,239 ybp

Clovis | (466-511) = 1,528 ybp




letters to nature
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Figure 1 World map viewed as a ten-node graph. This graph has radius 3 and diameter 5.

T, = 76 generations (~2,300 ybp; ~ 300 BC)
Alexander the Great (356-323 BC)

U, = 169 generations (~5,000 ybp; ~ 3,000 BC)
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MUSEUM NATIONAL D’HISTOIRE NATURELLE
MUSEE DE L’HOMME

TOUS PARENTS
TOUSDIFFERENTS
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A new paradigm

Division of humanity In
Individuals belonging to
genealogies

“All relatives, all equallydiferent”




Thus, the only scientifically
acceptable way to segment
humankind is in seven billion
Individuals, each one possessing
an unigue genome and a singular
life story.




This paradigma is in complete
agrement with the idea that human
rights apply to individuals, and not to
groups.

“At the heart of the Constitution's
guarantee of equal protection lies the
simple command that the Government must
treat citizens "as individuals, not '‘as simply
components of aracial, religious, sexual or
national class”

Justice Sandra Day O’Connor




Madness is rare in individuals -
but in groups, parties, nations,
and ages it is the rule.

Friedrich Nietzsche
Beyond Good and Evil




* This paradigma makes
sense under the light of
evolutionary history

* In this perspective group
concepts, such as “races”
lose meaning and evanesce.




THE IDBUSION OF DESTINY
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The paradigm that emphasizes the
singularity of the individual Is the
only one that does not limit a
plural definition of personal
identity by the group imposition of
single unidimensional major
criteria




Joao Passarinheiro




Deposition of the bird salesman to the
police

Asked about his race, he answered:
- | am my own race, Joao Passarinheiro.

When asked to explain, he added:

- My race Is myself. Each person is an
individual humanity. Each one Is a race,
mister policeman...
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Europe 16th and 17th Centuries

Witch-Craze
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Witch-Craze - Europe 16th and 17th Centuries
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Hugh Trevor-Roper

The decline in prosecution of witches was
caused In great part by the scientific
revolution of the 17th Century, which
made impossible the continuity of the
belief in witchcraft.

Royal Society — founded in 1660

Science as “candle in the dark”
Carl Sagan




We should create a raceless
soclety, In which the
unigueness of the
Individual Is valued and
celebrated.




“There are those that look at things the
way they are, and ask why? | dream of
things that never were, and ask why not?”

Robert Kennedy




The end




Thus, the only possible
basis to deal with genetic
variation in Brazilians Is on
a person-by-person basis,
as 185 million different
Individuals, unique In their
genomes and in their
life histories




Belém (Para)

Fortaleza (Ceara)

& _|lhéus (Bahia)

934 BraS”eirOS ‘ Rio de Janeiro (Rio de Janeiro)
Joinville (Santa Catarina)

Porto Alegre (Rio Grande do Sul)
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Table 2. Mean and standard error for the estimated Amerindian, European and African ancestries of 934 Brazilian individuals from
four regions of the country, self-categorized as having White, Brown and Black color,

Color-independent
Ancestral Roots Color category “Total Ancestry”

White

Mean

Marth Eurapean 07582
[Pars) African 0077
Amerindian 014
Martheast Eurapean 0468
[Bahia) African 0244
Amerindian =
Martheast Eurapean 0.758
[Ceard) African 0132
Amerindian 0103
Sautheast Eurapean 0881
[Ria de laneiral African 0074
Amerindian 0065
Sauth Eurapean 05855
[Rio Grande da Sul) African 0053
Amerindian 0093
Cauth Eurapean M.E.
[Santa Catarina) African M.5.
Amerindian M.5.

M5 Mat studied.
dail 01 371 fjurnal pane 00170631002




European

African

Amerindian

1) North

0.688

0.105

0.185

2) Northeast

0.601

0.293

0.089

3) Southeast

0.742

0173

0.073

4) South

0.795

0.103

0.094

Africa
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934 brasileiros
Ordem decrescente de ancestralidade europeia

Ancestralidade Ancestralidade Ancestralidade
europeia africana amerindia




O IBGE nos seus censos nao
computa ancestralidade. Ele usa
somente auto-classificacao impondo
um pequeno numero de categorias
de cor de pele.

As categorias de cor branca. parda e
preta sao responsaveis por mais de
99% da populacao brasileira.




934 brasileiros
Ordem decrescente de ancestralidade europeia
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Conclusoes

Cada brasileiro tem uma proporcao singular de
ancestralidade europeia. amerindia e africana.

A relacao entre cor de pele e ancestralidade no
Brasil é ténue.

Nas varias regioes do Brasil. cores de pele
possuem significados diversos.

A Unica divisao biologicamente coerente dos
brasileiros € em 190 milhdes de pessoas.

Cientificamente nao se justifica a segmentacao
dos brasileiros em grupos de cor de pele para
tratamento diferencial pela lel.




* Independente da cor de sua pele a vasta
maioria dos brasileiros tem um grau
significativo de ancestralidade africana

* Independente da cor de sua pele a vasta
maioria dos brasileiros tem um grau
significativo de ancestralidade européia

* Independente da cor de sua pele uma grande
porcao dos brasileiros tem um grau
significativo de ancestralidade amerindia




Nao faz sentido falar sobre “populacoes”
de brasileiros brancos ou de brasileiros
negros por causa da pobre correlacao
entre cor e ancestralidade

Também né&o faz sentido falar em
afrodescendentes ou eurodescendentes
porgque a vasta maioria dos brasileiros
tem uma proporcao significativa de
ancestralidade africana e européia

(e amerindia)




Assim, a unica maneira de
lidar com a variabilidade
genética dos brasileiros é
Individualmente, como
seres humanos unicos e
singulares nos seus
genomas e nas suas
histOrias de vida




Plus: Juliana Pimenta — Luciana Bastos-Rodrigues — Simone Santos
Vanessa Goncalves — Fernanda Kehdy — Higgor Dornelas —
Clarice Racioppi — Maria Catira Bortolini — Guilherme Suarez-Kurtz —
Sergio Bydlowski




The End
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Conclusdes Parciails

v Os INDELs selecionados foram capazes de diferenciar as 3
populacoes parentais (PCA e STRUCTURE)

v As populacdbes de pretos de SP se mostraram mais
miscigenadas que a populacao de brancos (PCA. ADMIX e
STRUCTURE)

v Os cromossomos dos brasileiros sao verdadeiros mosaicos
constituidos de fragmentos de diferentes origens ancestrais.

v' A miscigenacdo ocorre ndo apenas a nivel individual. mas
também a nivel cromossOmico e que N0SS0S CromossSomos Sao
constituidos de fragmentos com diferentes genealogias
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EpiGen-Brasi Admixture Dynamics Inference

Parental
Pobulations

Length of chromosomal segments of distinct ancestry -> number
of generation since admixture

Time
Generations
of admixture




(= Ge )/ 2 x )86

CrystalDiskInfo7 0 S.zip A
£29 ME

e

Gne {8 OLY = 1Inf{ @ Fro¥

[ Inf ¥

Py Pc ([} Bz Y[} Jo ¥

[ Phenomizer g Mendel g MendelMD [If] MGI [} ExomeWalker ®F* Invitae PED &= PhenlX [§ DUET (& PyMOL

Differences in Admixture Dynamics. We estimated the continental
origin of each allele for each SNP along each chromosome of the
EPIGEN individuals {19) (81 Appendic, section 6.7) and caleulated
the lengths of chromosome segments of continuous specific ancestry
(CS5A) (Fig. 24), with distribution that informs how admixture
occurred over time. By leveraging on the model by Liang and
Nielsen (207 of CS5A, we developed an ABC framework to infer
admixture ics (51 Appendix, section 6.8). We simulated CS8A
distributions generated by a demographic history of three pulses of
trihybrid admixture that occurred 18-16, 12-10, and 64 generations
ago. conditioning on the observed current admixture proportions of
each of the EPIGEN populations. This demographic model con-
ciliates statistical complexity and the real history of admidure. We
inferred the posterior distributions of nine parameters m,, p, where

A Salvador Bambui

4 g oad

3 AN 3
% H

g £, '-_'\,,_:-_‘q ‘EJ_
= b =

) =a4 E "\.-,-!'q':"‘, ’. %

g * P g : o Ly

i

T E 10 25
CSEA Langth jch) LS54 Length (k1)

guro | https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4507185/pdf/pnas.201504447 pdf

large numbers during the Tast 1507y: Talians [mostly to the Sd

and Southeast); and Germans (mostly to the South). In our B fig, IZ

representation (Fig. 38), the European component of the genol

of most Brazilians is similar to individuals from the Iberian Penin-
sula and neighboring regions. The resemblance in within-European
ancestry of individuals from Pelotas (South) and Bambui (South-
east) to central North Europeans and Middle Easters, respectively
(Fig. 38), reflects a geographically wider European ancestry of these
two populations with respect to Salvador. Considering the total
European ancestry estimated by ADMIXTURE, we inferred a
higher proportion of North European-associated ancestry in Pelotas
(40.29%) than in Bambui (35.8%) and Salvador (36.7%: P < 107
Wilcoxon tests) (Fig. 34, red cluster in K = 7). We confirmed these
results by analyzing a reduced number of SNPs with a larger set of

Fig. 2. Distributions of lengths of chromosomal
segments of (A) C55A and (B) admixture dymamics
inferences estimated for three EPIGEN Brazilian

) populations. (4) C55A lemgths were distributed in

J e 50 equally spaced bins per population. Red, blue,
Lk o “  and green dots represent a European, an African,
and a Mative-American C55A, respectively. (B) We
inferred the posterior densities of the proportions

of immigrants (with respect to the admixed pop-
ulation) from each origin, and we show their 90%
highest posterior density (HPD) imtervak. Inferemces
are based on a model of three pulses of admixture
(vertical axis) simulated based on the model of C55As
evolution by Liang and Mielsen (20). Inferences are
based on approximate Bayesian computation. An-
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cestry color codes are red for Eurcpean, blue for Af-
rican, and green for Native American.
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Origin and dynamics of admixture in Brazilians and its
effect on the pattern of deleterious mutations
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