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Emerging Homo

“no-mans’s-land, a grey zone between the aped-sized brains of Australopithecus africanus
and the moderately enlarged brains of Homo erectus” (Tobias, 1991>515)

The point during human evolution where hominins become closer to us than to the last common ancestral

mEMMMRST 28&19ma present

Australopithecus Homo

Crossing the Rubicon




Emerging Homo

The emergence of the...

... suborder Anthropoidea

.. infraorder Catarrhine (Old World higher primates)

.. superfamily Hominoidea (apes and people)

... family Hominidae (great apes and people)

.. tribe Hominini (people + ancestrals after LCA with Pan)

.. genus Homo (hominins that are closer to people than to LCA with Pan)
... Species sapiens (modernity?)



Emerging Homo

What is in a genus? Before the hominin fossil record.

Carolus Linnaeus (1758) defined the genus Homo in Systema Naturae (no type-specimen)
Six sub-groups: H.sylvestris, H. troglodytes, H. sapiens and four geographic variants from Africa, America, Asia and Europa.

“At what distance from man shall we place the great apes, which resemble him so perfectly in bodily conformation?”
(Buffon, apud Watson et al., 2001).

eThe contact of Europeans with great apes stimulated consideration on the boundaries of our genus.

eDarwin considered: bipedalism, canine reduction, brain growth, tool use, increased meet consumption, slower ontogeny.

Homo sylvestris, Symia satyrus, .Hom-o:'adatus, from Hoppius (1763)
Tyson (1699)

T+ 7»,}/%/,:,

ia troglodytes, from Owen (1835)



Emerging Homo

What is in a genus? The fossils come to scene.
In the next 200 years the genera expanded to include:

Homo neanderthalensis (King, 1864), Homo heildelbergensis (Schoetensack 1908)

Atapuerca Shanidar . ‘ e ol St. Cesaire (@ Y ABE 7 Larerrasi
350ky 35-45ky MRS 68-74ky

from Klein, 2010



Emerging Homo

What is in a genus? The fossils come to scene.

Homo erectus (Dubois 1892; Mayr 1944)*(1.9-0.07Ma)

[Sinanthropus, Pithecanthropus, Atlanthropus]

from Schwartz, 2014



Emerging Homo

What is in a genus? The fossils come to scene.
Australopithecus africanus (Dart 1924) (3.0 - 2.4 Mya)

Stw 505 MLD 37/38




Emerging Homo

What is in a genus? The fossils come to scene.
Homo/Australopithecus habilis (Leakey et al. 1964) (ca. 2.3-1.6)
* Most revolutionary discovery of human evolution.




Emerging Homo

What is in a genus? The fossils come to scene.
Homo/Australopithecus habilis (Leakey et al. 1964) (ca. 2.3-1.6)
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Emerging Homo

What is in a genus? The fossils come to scene.
Homo/Australopithecus habilis (Leakey et al. 1964) (ca. 2.3-1.6)

OH 16 (George)
1.8 Ma

Homo

habilis
/

Australopithecus



Emerging Homo

What is in a genus? The fossils come to scene.
Homo/Australopithecus habilis (Leakey et al. 1964) (ca. 2.3-1.6)

OH 16 (George)
1.8 Ma

Homo

habilis
/

Australopithecus



Emerging Homo

What is in a genus? The fossils come to scene.
Homo/Australopithecus habilis (Leakey et al. 1964) (ca. 2.3-1.6)

KNM-ER 1470
1.9Ma

KNM-ER 1805

KNM-ER 62000 (1.8Ma)




Emerging Homo

What is in a genus? The fossils come to scene.
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Emerging Homo

What is in a genus? The fossils come to scene.
Homo/Australopithecus habilis (Leakey et al. 1964) (ca. 2.3-1.6)

KNM-ER 1805 KNM-ER 62000 (1.8Ma)




Emerging Homo

The OH 7 hand (1.84 Mya)

The pollical distal phalanx does not display ungual spines and there is no ridge for insertion of the
flexor pollicis longus.

The absence of an ungual fossa indicate limited palmar pad compartmentalization and, as such, of a
restricted precision-grip capability.

Extremely robust pollical distal phalanx compared to other distal phalanx.
The OH7 trapezium is more similar to Gorilla than it is to modern humans.
Better classified as Paranthropus?
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from Almecija et al., 2010



Emerging Homo

The Paranthropus hand

* Relatively small size of the distal joint surfaces in relation to the cross-sectional area of the diaphysis.

* OQverall the Paranthropus phalanges resamble those of Therapithecus in having relatively reduced
second digit.

Exploitation of savannah resources, which may have consisted of small vegetable food items, harvested individually, and
probably requiring a continuous feeding to satisfy caloric needs.

* Just indicative of arboreality?

Visuals U ed, Inc/Flona Rogers
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from Almecija et al., 2010



Emerging Homo

Descendéncia de “Habilis”?

Table 1| Relative fleshy-foot length in LB1, humans and apes*

Species N  Mean Standard deviation Range

Homo sapienst 34 542 25 49.3-58.9
Homo sapiens (pygmy)i 10 545 2.1 50.7-56.7
Homo floresiensis (LB1) 1 700 — 67.5-7298%
Pan paniscus 8 739 3.2 68.4-77.2
Pan troglodytes 36 825 49 72.3-95.9

N, sample size.
*100 x (fleshv-foot length/femur length).

from Jungers et al, 2009






Extended or standard (human) evolution?

O multi-regionalismo

Multiregional Evolution

Years ago
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Reyes-Ceteno, 2016



Extended or standard (human) evolution?

Interacdes além Sapiens: Neanderthal, Denisovano e além...

. Neandertal

Neandertal and
Denisovan?

Neandertal,
Denisovan' and
Denisovan?®

Vernot 2018



Extended or standard (human) evolution?

Ancestralidade neandertal em humanos

* Em busca de haplétipos Neandertais em 1000 genomas Europeus e Asiaticos

* A feicao mais surprendente dos mapas de introgressao sao os longos ‘desertos’ de ancestralidade
Neandertal. -> numa escala de 10Mb nos autossomos, existem 4 e 14 janelas em popula¢oes Européias e
Asiaticas, respectivamente, com ancestralidade Neandertal <0,1%.

European individual
‘ | (CEVL)
Al o 24 L L i“)h L )

East-Asian individual

b

o
3

o

—

Probability of Neanderthal ancestry
o
(&)}

(CHB)
O i pr 'Y
1
0.5 Sub-Saharan-African
individual
O Datullel Bl it 4 L el e Lo o Lkl .[:,,.““M : 2 (LWK)

50 Mb 100 Mb 150 Mb
Position along chromosome 9

Sankararaman 2014



Extended or standard (human) evolution?

Ancestralidade neandertal em humanos

* Em busca de haplétipos Neandertais em 1000 genomas Europeus e Asiaticos

* A feicao mais surprendente dos mapas de introgressao sao os longos ‘desertos’ de ancestralidade
Neandertal. -> numa escala de 10Mb nos autossomos, existem 4 e 14 janelas em popula¢oes Européias e
Asiaticas, respectivamente, com ancestralidade Neandertal <0,1%.
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0.025 5 g . . .
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funcional de areas do genoma
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0.000
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Sankararaman 2014



Extended or standard (human) evolution?

Ancestralidade neandertal em humanos

* Em busca de haplétipos Neandertais em 1000 genomas Europeus e Asiaticos
* No cromosso X a auséncia de ancestralidade Neandertal é particularmente marcante (20% dos
autossomos)

* Genes que se expressao preferencialmente nos testiculos estao particularmente ausentes da
ancestralidade Neandertal

Sankararaman 2014



Extended or standard (human) evolution?

Huerta Sanchez 2014; Jeong 2014



Extended or standard (human) evolution?

A genética da expansao Bantu

Crowther 2017



Adaptacoes ‘Bantu’?
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Adaptacoes ‘Bantu’?

 HLA[W,E]-> Sistema imune.

+ CD36 [W] -> Susceptibilidade a malaria.
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Adaptacoes ‘Bantu’?

 HLA[W,E]-> Sistema imune.

+ CD36 [W] -> Susceptibilidade a malaria.

« LCT [E] -> Codifica lactase.
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Adaptacoes ‘Bantu’?

 HLA[W,E]-> Sistema imune.

* CD36 [W] -> Susceptibilidade a malaria.

« LCT [E] -> Codifica lactase.

Ancestralidade Pigmeu média entre
Bantu do Oeste = ~16%
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Adaptacoes ‘Bantu’?

 HLA[W,E]-> Sistema imune.

* CD36 [W] -> Susceptibilidade a malaria.

« LCT [E] -> Codifica lactase.
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Adaptacoes ‘Bantu’?

 HLA[W,E]-> Sistema imune.

* CD36 [W] -> Susceptibilidade a malaria.

« LCT [E] -> Codifica lactase.

Ancestralidade Pigmeu média entre
Bantu do Oeste = ~16%

Ancestralidade Pigmeu naregidao HLA
dos Bantu do Oeste = ~38%
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Adaptacoes ‘Bantu’?

HLA [W,E] -> Sistema imune.

CD36 [W] -> Susceptibilidade a malaria.

LCT [E] -> Codifica lactase.

Ancestralidade Pigmeu média entre
Bantu do Oeste = ~16%

Ancestralidade Pigmeu naregidao HLA
dos Bantu do Oeste = ~38%

O mesmo é valido para LCT entre
Bantu do Leste
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Adaptacoes ‘Bantu’?

 HLA[W,E]-> Sistema imune.

+ CD36 [W] -> Susceptibilidade a malaria.

« LCT [E] -> Codifica lactase.

Ancestralidade Pigmeu média entre
Bantu do Oeste = ~16%

Ancestralidade Pigmeu naregidao HLA
dos Bantu do Oeste = ~38%

O mesmo é valido para LCT entre
Bantu do Leste
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Extended or standard (human) evolution?
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Extended or standard (human) evolution?
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Ancestral comum e ILS?

Ape like LCA
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Ancestral comum e ILS?

Humans
Homo sapiens (n=9)

Chimpanzees
Pan troglodytes (n=24)

Bonobos
Pan paniscus (n=13)

Gorillas
Gorilla gorilla (n=23)
Gorilla beringei (n=3)

Orangulans
Pongo abelii (n=5)
Pongo pygmaeus (n=5)



Ancestral comum e ILS?

The pelvic girdle — sexual dimorphism
* @Great apes are an exception in the sense they have small cranium compared to their true pelvis.

* Absence of sexual dimorphism in the ape pelvis.

Orang Chimp Gorilla

U0

Source: Web




Ancestral comum e ILS?

Bipedal gate




Ancestral comum e ILS?

Humero-femoral index

P. paniscus (extant): 99%
A. afarensis (A.L. 288-1): 85%

H. sapiens (extant): 75%

Reproduced from Asfaw 2009



Ancestral comum e ILS?

The Woranso-Mille skeleton (A. afarensis 3.58 Mya)
Discovered in 2005
This is a large body individual (contrasts to A.L. 288-1)
Note: it is older than A.L. 288-1
Acession ID: KSD-VP-1/1

10 Cm

From Haile-Selassie 2010



Ancestral comum e ILS?

The evolution of the hominin anterior femur — summary

Humans are derived but apea are much more - and convergent!!!

Principal component 2

0.15 -
"R S
2 X =9 1
b
0.104 (ﬁ) / : iiniin 7 Pan
H. ergast g \ | Extant
o 4 | great apes
0.05 - | b Pongo "
o/ b
P. robustus\, ! i
Au. afar ¥y v
0.00 - Q\r%
C r—:i: ) / & (,FD |
~0.05 ) ' ]
» Hispanopitheeys£quabrius -
‘.&\ M\ A Miocene apes
| Qe O\ D)/
-0.10 ~ » ‘
C ) ‘ Hylobates o\
Hylobatids (})3 l\ y
_0-15 Al L] L] L] L) L] L)
-0.15 -0.10 -0.05 -0.00 0.05 0.10 0.15 0.20

Principal component 1

Almecija et al 2013



Ancestral comum e ILS?

The Ardipithecus ramidus foot (4.4 Mya)
* Presence of non-propulsive abducent hallux.
* Lacks the highly derived tarsometatarsal laxity typical of great apes.
* Plantar rigidity is actually the primitive condition (leaping demands it).
* Presence of os peroneum

* Plantar rigidity is actually the primitive condition (leaping demands it).

From Lovejoy et al., 2009
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Knuckle-walking

* Q@Gorillas show increased wrist mobility

* Gorillas have more hyperextended elbow joint (fully pronated arm).

» Sub-equal length of rays 2 through 4 (creating larger stable are to disperse axial load)
* Chimpanzes have more variable wrist posture (palm-in versus palm-back)

Different “wrist posture”

radiocarpal

midcarpal

Pan Gorilla

from Tuttle 1967
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O genome completo do Gorilla
* Incomplete lineage sorting (ILS).
* Em humanos, chimpanzés e gorilla 36% do genoma esta em ILS.

ARTICLE

doi:10.1038/nature 10842

Insights into hominid evolution from the

gorilla genome sequence
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tential structural and transeript differences ob-
served between the species. Using long-read,
long-range sequence and mapping technologies
(13-15), we generated new great ape genome as-
semblies, along with full-length ¢cDNA annota-
tion, without guidance from the human genome.
We also generated and analyzed an African ge-
nome and an effectively haploid human genome
complement to distinguish fixed differences in
the human ancestral lineage and to further mit-
igate human genome reference biases.

Results
Genome assembly

‘We sequenced two human, one chimpanzee, and
one orangutan genome to high depth (>65-fold
coverage) using single-molecule, real-time (SMRT;
PacBio) sequence data and assembled each ab
initio using the same underlying assembly algo-
rithm (Table 1) (6). For each species, we gener-
ated assemblies ranging from 2.9 to 3.1 giga-base
pairs (Gbp)in size, where most of the euchromatic
DNA mapped to <1000 large contigs (Table 1). We

o aomackad aammanan aanticn ith Ohon (17

Scally 2012; Kronemberg 20
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O genome completo do Gorilla

* Incomplete lineage sorting (ILS).
* Em humanos, chimpanzés e gorilla 36% do genoma esta em ILS.

ILS

i

| | | | | | | | | | | 1111
1 2 3 4 5 6 7 8 910 12 14 161 21 X
Chromosome

Scally 2012
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O genome completo do Gorilla

* Incomplete lineage sorting (ILS).
* Em humanos, chimpanzés e gorilla 36% do genoma esta em ILS.
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