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What have the revelations about Neanderthal 
DNA revealed about Homo sapiens?
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AbstrAct: Genetic studies have presented increasing indications about the complexity of the interactions 
between Homo sapiens, Neanderthals and Denisovans, during Pleistocene. The results indicate potential 
replacement or admixture of the groups of hominins that lived in the same region at different times. Re-
cently, the time of separation among these hominins in relation to the Last Common Ancestor – LCA has 
been reasonably well established. Events of mixing with emphasis on the Neanderthal gene flow into H. 
sapiens outside Africa, Denisovans into H. sapiens ancestors in Oceania and continental Asia, Neanderthals 
into Denisovans, as well as the origin of some phenotypic features in specific populations such as the color 
of the skin, eyes, hair and predisposition to develop certain kinds of diseases have also been found. The 
current information supports the existence of both replacement and interbreeding events, and indicates 
the need to revise the two main explanatory models, the Multiregional and the Out-of-Africa hypotheses, 
about the origin and evolution of H. sapiens and its co-relatives. There is definitely no longer the possibility 
of justifying only one model over the other. This paper aims to provide a brief review and update on the 
debate around this issue, considering the advances brought about by the recent genetic as well as morpho-
logical traits analyses.
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The growing discoveries about Neander-
thal and Denisovan DNA have been rais-
ing striking new information concerning 
both groups of hominins (Kuhlwilm et al. 
2016; Sankararaman et al. 2016; Vernot et 
al. 2016; Roger et al. 2017). According to 
Rogers (2017a, b) and Fernando and Josh-
ua (2019), the descriptions of the diverse 
forms of interactions that existed, have in-
creasingly allowed the understanding that 

the human history is much more complex 
than what would have been supported by 
just one, or another particular model cur-
rently not recognized. However, it might 
bring the need for revision and acceptance 
of assumptions of models, as the Multi-
regional Evolution, that was previously 
refuted (Manderscheid and Rogers 1996; 
Larh and Foley 1998; Stringer 2002; 2012; 
2014; 2016; Weaver 2012).
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One of the new data that brings such 
discussion is related to one femur from 
Germany’s Hohlenstein-Stadel Cave 
and a jawbone from Belgium’s Scladina 
Cave, both dated to 120 ka (Peyrégne 
et al. 2019). They have added more in-
formation about the population history 
in Neanderthals during the Middle and 
Late Pleistocene. Overall, the results of 
the genetic data indicate similarity of the 
mtDNA (maternal information) of a Ne-
anderthal girl, dated 90 ka, found in an 
Altai cave, in Siberia, to the 120 ka DNA 
of some Western Europe individuals.

This finding emphasizes how the pro-
cess of interbreeding and, potentially, 
replacement, might have been recurrent 
among several populations of hominins, 
mainly those within the genus Homo 
(Paul et al., 2019). Eventually, such in-
formation may come in line to give sup-
port to the explanation of our own emer-
gence and expansion of the model called 
“Out of Africa”, but not only this model.

This is only one of several examples of 
interactions between Neanderthals and 
Homo sapiens (Kuhlwilm et al. 2016; San-
kararaman et al. 2016; Vernot et al. 2016; 
Roger et al. 2017; Dannemann and Kelso 
2017) which put into question the two 
main current models oriented to explain 
the emergency and evolution of Homo sa-
piens: the Out of Africa and the Multire-
gional model. A brief revision and update 
on the debate around this issue, consid-
ering the advances brought about by the 
recent genetic as well as morphological 
traits analyses is the goal of this paper.

The emergence and evolution of Homo 
sapiens under two different views

The explanatory models that deal with 
the origin of H. sapiens, as well as the evo-
lution of the genus Homo, changed from 
the 1980s onward (Manzi, 2011). Briefly, 
there has been a gradual substitution of 

ideas that considered the unilinear evo-
lution of several groups of hominins liv-
ing spatially separated, but converging to 
a single pattern, for ideas focused on a 
single origin of H. sapiens, with their sub-
sequent divergence (Schwartz and Tat-
tersall, 2010). However, this change oc-
curred slowly, both due to the theoretical 
clashes marked by divergent theoretical 
tendencies and the paleoanthropolog-
ical data which appeared in increasing 
but slow rhythm (Caspari and Wolpoff, 
2013; Trinkaus, 2013).

In the mid-twentieth century, the par-
adigm shared among many scholars was 
based on the existence of a single hu-
man species, which would have evolved 
gradually and sequentially throughout 
Pleistocene, but concomitantly in dif-
ferent places: the so-called “Polycentric 
Evolution Theory” by Franz Weidenre-
ich (1947). It is a model by which the 
regional sequences were reasoned as an 
interconnected web evolving in a single 
common direction. Thus, it would be 
considered a unilinear concept oriented 
towards convergence, as previously sug-
gested by Aleš Hrdlička (1927).

Although Weidenreich’s theory 
(1947) was based on assumptions sup-
ported by other scientific models, the 
explanation of orthogenesis as the deter-
mining factor, as outlined by polycentric 
evolution, was rejected by the Modern 
Synthesis (Huxley 1942), and finally 
by Coon’s model (Coon 1962), which 
admitted parallel evolution occurring 
strongly isolated in various regions of 
the world. This would have several con-
sequences for the ideas concerning the 
formation of distinct biologic groups cre-
ated at that time, as well as its refutation. 
One of those is the hypothesis for the 
evolution of the Presapiens, in particular 
deriving from the discussions related to 
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the Fontéchevade cranial remains, linked 
to the Swanscombe and Steinheim speci-
mens (Vallois 1954). In this case, and ac-
cording to Howell (1952), Neanderthals 
and modern humans would have sepa-
rated only during the Eemian Interglacial 
period. After this event, the Prenean-
derthals of Southwest Asia would have 
evolved into modern humans, while the 
Preneanderthals of Europe would have 
become the robust classic Neanderthals. 
However, this concept was not supported 
by subsequent research (Bräuer 2008), 
in special those that revealed affinities 
of Presapiens with Neanderthals and 
Preneanderthals (Hublin 1985; Hublin 
and Tillier 1981, 1992; Trinkaus 1981; 
1983). In addition, discoveries of some 
hominids, such as the partial skulls of 
Arago and Biache St. Vaast, demonstrat-
ed only one lineage in Europe that led 
to the Neanderthals (Bräuer 1984a, b). 
No diachronic tendency of reduction in 
size could be observed in the Neander-
thals of the Near East, and the subse-
quent review of dating revealed that early 
modern humans and Neanderthals were 
almost contemporaneous in this region 
(Trinkaus 1986; 1992; Hublin 1992).

During the 1960s and 1970s, only a 
few researchers insisted on the idea of 
local continuity between modern and an-
cient populations, and by the late 1970s 
the question of the origin of modern 
humans was once again widely open. 
Some researchers, such as Milford Wol-
poff (1980a, b), continued to emphasize 
evolutionary continuity in Europe and 
elsewhere, while others, such as Howells 
(1976), assumed a recent common origin 
of modern humans.

In the early 1980s a new period of 
discussions about Modern Human ori-
gins emerged, focusing mainly on two 
alternative models, the Multiregional 

Evolution and the Out-of-Africa. Wol-
poff et al. (1980a, b; 1984) proposed the 
Multiregional Evolution model, which 
was largely based on Weidenreich’s the-
ory of polycentric evolution (1947). Ac-
cording to this perspective, the present 
human diversity would have been the 
result of small and constant changes be-
tween the populations and within the 
species as a whole, occurring from the 
original geographic diffusion of the ge-
nus Homo (Wolpoff, 1970; Thorne and 
Wolpoff 1981; 1992; Wolpoff et al. 1984; 
1994). This model suggests that there 
would have been successive stages and 
/ or regional variants within a general-
ized archaic species – Homo erectus and 
later within H. sapiens (Wolpoff 1980b). 
The result was a progression of region-
al changes that, with the persistence of 
a single polymorphic humanity in each 
geological time period, was evolving into 
variants of the modern species (Thorne 
and Wolpoff 1981; Wolpoff 1980a). As a 
consequence, the H. sapiens taxon would 
include the existing humanity, but also 
extinct morphotypes such as Neander-
thals in Europe and the Near East, as 
well as several archaic humans in Africa 
and East Asia during the Middle Pleisto-
cene, known as “archaic H. sapiens” (Wol-
poff 1986), later called H. heidelbergensis 
(Schwartz and Tattersall 2010). Thus, 
under the same specific name, H. sapiens, 
each of these morphotypes was assigned 
to a different subspecies, with the adop-
tion of a trinomial nomenclature – H. sa-
piens neanderthalensis and H. sapiens sapiens 
(Trinkaus 1983, such as supported by 
the hypothesis of Homo sapiens sensu lato 
(Wolpoff et al. 1994).

This hypothesis was based on the ob-
servation of a certain degree of “regional 
continuity” present in the morphologies 
of archaic and modern populations with-
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in each geographical area, as suggested 
by Frayer and colleagues (1993). This ob-
servation, however, was gradually chal-
lenged (Lahr 1994; Larry and Foley 1998; 
Waddle 1994; Weaver 2012; Stringer 
2012; 2014; 2016), mainly because such 
model would not agree with much of the 
genetic data that suggested a “Single Ori-
gin” for all modern humans (Klein, 1995; 
Larh, 1994, 1996; Lahr and Foley, 1998; 
Stewart and Stringer, 2012; Relethford, 
2001; Underhill et al. 2001; Serre and 
Pääbo, 2004). This last approach recog-
nizes the geographical branching of the 
Homo lineage during the Pleistocene and 
the existence of regional forms, but, dif-
ferently, sustains the continuity up to the 
present of only one of these branches, 
the one originated in Africa which would 
be the unique source of all current diver-
sity (Stringer and Andrews 1988; String-
er 2006; 2012). Thus, this view, driven 
by more ecological rather than behavioral 
or cultural motifs, associates the earlier 
Homo groups to the diffusion and adap-
tation to the diversity of environments, 
many of which not tropical (Manzi 2011). 
In this case, H. erectus can be seen only 
as a species from the Far East (Java and 
China), while its African counterparts 
are considered as a distinct species, H. 
ergaster (Wood 1991). At the same time, 
other groups were named as distinct spe-
cies, or had the old name reconsidered, 
such as H. rudolfensis (Wood 1991), H. 
heidelbergensis (Rightmire 1996), H. ante-
cessor (Bermudez de Castro et al. 1997) 
H. rhodesiensis (Hublin 2001), H. georgicus 
(Gabounia et al. 2002).

According to Manzi (2011), although 
the identification of all these different 
species clearly implies an overestima-
tion of interspecific diversity, this gives a 
clearer and more intelligible meaning to 
the human varieties that were formerly 

concealed, being also referred to H. erec-
tus (sensu lato ) or to the entity called “ 
archaic H. sapiens”.

Bräuer (1982) was the first to propose 
the Out-of-Africa model, initially called 
“Afro-European sapiens” hypothesis, 
since Europe provides the best evidence 
for replacement. This model suggested 
an origin of modern humans only in Afri-
ca followed by their dispersion into Asia 
and Europe, finally replacing the archaic 
populations. In this case it is important 
to stress that “Replacement” would be 
assumed in the place of “Interbreeding”, 
supported by the Multiregional model 
(Bräuer 1984; 1992; 2008).

The paleoanthropological data pro-
vide information able to point to at 
least two distinct waves of immigration 
into Europe occurring sequentially, one 
during the Early Pleistocene, and the oth-
er at the beginning of the Middle Pleis-
tocene (Manzi, 2011). The first wave is 
documented only in Spain and is related 
to a fossil dated to 1.2 Ma found in the 
TE9 stratigraphic layer of the “Sierra del 
Elefante” (de Castro et al. 2011), and jaw 
fragments found in the TD6 layer of the 
“Gran Dolina”, dated in more than 780 
Ka (de Castro et al. 1997; Carbonell et al. 
2008). Initially the traces found in Gran 
Dolina were referred to as Homo antecessor 
(de Castro et al. 1997). However, the ad-
vancement of research and discovery of 
TE9 led the group of researchers to sug-
gest that there had been more than one 
speciation event, which then led them to 
rename the TE9 specimen as Homo sp (de 
Castro et al., 2011) so as not to consider 
a necessary link of such specimen to H. 
antecessor.

Homo antecessor and H. heidelbergensis 
would have competed against each oth-
er for the same phylogenetic position 
in the current evolutionary trees of the 
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genus Homo, seen as provisional alterna-
tive models of human evolution (Manzi 
2011). The H. antecessor is considered 
by the Spanish researchers (de Castro 
et al. 1997) as the species ancestral to 
the evolutionary divergence that would 
lead to the evolution of Neanderthals in 
Europe and the emergence of H. sapiens 
in Africa. Alternatively, H. heidelbergensis 
was claimed for this same role by other 
authors (Rightmire 1996). In this con-
text, the “Sima de los Huesos” material 
is clearly connected to the Neanderthals 
and is characterized by a number of fea-
tures that later on in the Pleistocene will 
become typical of this group (Dean et al. 
1998). Thus, the H. heidelbergensis would 
acquire a regional European identity in 
continuity with H. neanderthalensis, but 
differently would evolve in a specific Af-
rican lineage that would lead to H. sapiens 
(Manzi 2011).

The identification of such features is 
fundamental to construct a meaning for 
H. sapiens regardless of the model used 
to support its origin and evolution, be-
cause our species exists primordially due 
the differences recognized in relation to 
the H. neanderthalensis (Schwartz and Tat-
tersall 2010; Caspari and Wolpoff 2013). 
In this case, although virtually all clas-
sical osteometric measurements show 
some degree of overlap between the two 
groups, the overall evaluation of shape by 
geometric morphometry demonstrates a 
clear separation between the craniofa-
cial anatomy of the two species (Harva-
ti 2007; Lieberman 2011; Harvati et al. 
2004;). The Neanderthals also show re-
markable differences in the post-cranium 
as well as development standards and ob-
stetric features (Pearson 2000; Ponce de 
León and Zollikofer, 2001; Harvati 2007; 
Weaver and Hublin 2009) which support 
a separation from H. sapiens (Tattersall 

and Schwartz 2000; 2006; Schwartz and 
Tattersall 2002; 2005).

For Rightmire (1998, 2008), which 
advocates the “single species” model, 
there are problems in the definition of an 
African Middle Pleistocene species that is 
separated from existing European or East 
Asian lineages, and would have lived in 
the same time interval. In addition, ac-
cording to him, and Smith et al. (2010), 
morphological diversity does not nec-
essarily indicate multiple species in the 
Middle Pleistocene. However, it is also be 
possible to demonstrate the existence of 
other relatively small specificities in each 
of the groups. These specificities became 
more evident since 400 Ka, with the for-
mation of regional morphological differ-
ences finally established in 100 Ka, with 
H. neanderthalensis in Europe and Central 
Asia, modern humans in Africa, H. erectus 
in Asia and H. florensiensis, in Australasia 
(Smith 2010).

In general, the chronology, topology, 
and phylogenetic dynamics related to 
the large geographic dispersion of the 
archaic human beings ancestors of the 
origin of both Neanderthals and mod-
ern humans is still unclear (Rightmire 
2008; Hublin 2009; Stringer 2012). Tat-
tersall (1986), for example, suggested 
from a macroevolutionary perspective 
based on “punctuated equilibrium”, that 
the observed morphological variation 
within this group could represent mul-
tiple species. In other words, it would 
lead to cladogenesis. However, for Smith 
(2010), the observed differences do not 
mean, even with significant morpholog-
ical distinctions, that two populations 
may become different species, unless a 
reproductive barrier is established be-
tween them.

Considering just models oriented to 
explain the origin of H. sapiens, and in ac-
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cordance with Smith and Ahern (2013), 
the “Out-of-Africa” was an influential 
model during the 1980s because genetic 
information obtained by methods used 
at the time supported the morphological 
evidence consistent with a single demo-
graphic scenario. Some of the first and 
main works towards this approach were 
presented by Cann, Stoneking and Wil-
son (1987); Delson (1988), and Stringer 
and Andrews (1988). In these works, in-
formation from mtDNA was used to sup-
port a common ancestor originated in Af-
rica, around 200.000 Ka. Although these 
findings were reinforced by other stud-
ies (Vigilant et al. 1991; Stoneking et al. 
1992; Nei and Roychoudhury 1993), the 
data accumulated after a series of genet-
ic investigations along the last decades 
do not indicate the occurrence of only 
replacement or interbreeding, but both, 
often at the same time.

Discussion
In the last decade, the improvement of 
techniques for extracting genetic material 
has provided information about the sep-
aration as well as interactions of several 
groups of the genus Homo who coexisted 
during the Middle and Late Pleistocene 
(Green et al. 2010; Prüfer et at., 2014; 
Meyer et al., 2014; Kuhlwilm et al., 2016; 
Harris and Nielsen, 2016; Vernot, B. et al. 
2016; Fernando, A. and Joshua, G. 2019). 
In one of these studies, the analysis of 
isolated sequences of mitochondrial (mt)
DNA from a hominin femur recovered 
from excavations occurred between 1994 
and 1999, in Atapuerca, Spain, revealed a 
similarity to mtDNA from another spec-
imen from the Denisova Cave, located in 
Altai, in Southeast Siberia, which is ap-
proximately 4,000 km from Spain (Meyer 
et al. 2014).

The Denisovans, as they are called, 
are an extinct archaic group of hominins, 
previously unknown, related to both Ne-
anderthals and modern humans (Prüfer 
et al. 2014). Through the bone remains 
recovered from the Denisova Cave a ge-
nomic sequence was determined (Meyer 
et al. 2014). The complete sample con-
sists of two upper molars identified as 
Denisovans – D4 and D8, one deciduous 
tooth – D2 and a finger phalanx –D3, 
three bones of Neanderthal – D9, D5, 
D15, one fragment of bone belonged to 
hominin hybrid (Neanderthal – Deniso-
van) – D11, and other three human frag-
ments of bones, not able to be fixed in 
any specific group (Homo sp.) – D14, D6 
and D16 (Douka et al. 2019).

The Denisovans teeth were estimat-
ed to be chronologically located between 
194,4 ka and 51,6 ka, the Neanderthal 
bones were estimated between 147,3 ka 
and 90,9 ka, and the bone with mixed ge-
nome – D11, was found to be between 
118,1 to 79,3 ka.

Genetic information indicates that 
there was a separation between Neander-
thal and Denisovan populations from the 
future modern humans, between 550 and 
765 Ka. However, analysis of the Deniso-
van genome suggests that Neanderthals 
and Denisovans diverged between 381 
and 473 Ka, while Neanderthals diverged 
from modern humans for at least 430 Ka 
(Prüfer et al. 2014).

The evidence for mtDNA indicates 
Denisovans different from both H. ne-
anderthalensis and H. sapiens, but that 
shared a common ancestor around 1.0 
Ma (Kuhlwilm et al. 2016). The origin 
of these three clades corresponds to the 
morphological discontinuity that occurs 
in the fossil record before the appearance 
of H. heidelbergensis. Thirteen mtDNA se-
quences as well as three other consensual 
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sequences referring to the fossil of Sima 
de los Huesos could also provide estima-
tion for age and time of divergence of the 
Denisovans. The dates for the Sima de 
los Huesos fossils range from 150 to 640 
Ka, with one-point estimates of about 
400 Ka, while the time of divergence be-
tween these hominins and that of Den-
isova ranges from 400 to 1.060 Ka, with 
estimates in about 700 Ka (Meyer et al. 
2014; Prüfer et al. 2014).

Despite the separation of the two 
groups, there was also the opposite ef-
fect, that is, a mixture between archaic 
and modern human populations, which 
mainly resulted in specific Neanderthal 
DNA loci inclusions into H. sapiens (San-
kararaman et al. 2014; Vernot and Akey 
2014; Racimo et al. 2015; Fu et al. 2016; 
Harris and Nielsen 2016; Gittelman et al. 
2016; Simonti et al. 2016; Dannemann 
and Kelso 2017; Dannemann et al. 2017). 
One of the first studies in this direction 
pointed out that Neanderthals shared 
more genetic variants with present-day 
humans in Eurasia than with present-day 
humans in sub-Saharan Africa, indicat-
ing that the separation occurred before 
the divergence of Eurasian groups from 
each other (Green et al. 2010). Further 
information is also progressively being 
revealed, such as the Neanderthal gene 
flow into modern humans outside Af-
rica, Denisovan gene flow into Modern 
Human ancestors in Oceania and conti-
nental Asia (Meyer et al. 2012; Sankar-
araman et al. 2016, Vernot et al., 2016), 
Neanderthal gene flow into Denisovans 
(Rogers et al. 2017), and possibly the 
gene flow of an unknown archaic group 
that diverged from other strains more 
than one million years ago into Deniso-
vans (Sankararaman et al. 2014; Mondal 
et al. 2019).

In one of the analyzes, for example, 
the Altai genomes for a Neanderthal and 
a Denisovan specimen were compared 
with the sequences of chromosome 21 
of a Neanderthal from Spain and another 
from Croatia (Kuhlwilm et al. 2016). The 
results indicated that an early divergent 
population of modern humans in Africa 
also contributed genetically to the Nean-
derthal ancestors, about 100 Ka. How-
ever, the Neanderthal group in question 
was located in the mountains of Altai. In 
contrast, this genetic contribution was 
not detected, either in Denisovan or in 
the two European Neanderthals. Thus, it 
was concluded that the ancestors of the 
Neanderthals of the Altai Mountains and 
modern humans met and crossed, possi-
bly in the Near East, many thousands of 
years earlier than reported in other sur-
veys (Sankararaman et al. 2012).

The case of “Lapedo Boy”, found in 
the Lagar Velho Shelter, Portugal (Zilhão 
and Trinkaus, 2002; Almeida et al. 2007; 
Zilhão et al. 2007) as well as the Oase 1 
and 2 found in Peştera cu Oase, Roma-
nia (Crevecoeur et al. 2009), contrast the 
ideas used to support an absolute divi-
sion between H. sapiens and H. neander-
thalensis (Schwartz and Tattersall 2010).

At first, based only on comparative 
morphology and anatomical evolution 
studies the two cases were admitted as 
examples of hybridity between the two 
groups (Rougler et al. 2007; Zilhão et 
al. 2007). However, subsequent analyzes 
based on genetic material extracted from 
the Oase skeleton finally confirmed hy-
bridization, with 6 to 9% of Neanderthal 
genomic material, and more important-
ly, this information corroborated the 
hypothesis based on the morphological 
analysis (Rougier et al. 2007; Zilhão et 
al. 2007; Fu et al. 2015). Nevertheless, 
for some researchers such cases indicate 
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the rarity with which the interactions 
with offspring between the two groups 
must have occurred, since only about 4% 
of Neanderthal DNA has been identified 
in modern Europeans DNA (Meyer et al., 
2014; Prüfer et al., 2014; Kuhlwilm et al., 
2016).

In general, there are examples in 
which the importance of the “Out of Af-
rica” hypothesis is assigned in order to 
understand the emergence and evolution 
of H. sapiens, as what is the case intro-
duced in this paper, which broach and 
event of replacement (Wei-Haas 2019). 
Nevertheless, most of the research in 
human paleogenetic developed since 
the beginning of the 21st century reiter-
ate the importance of interbreeding and 
hybridization (Green et al. 2010; Meyer 
et al. 2014; Prüfer et at. 2014; Sankarara-
man et al. 2014; Vernot and Akey 2014; 
Racimo et al. 2015; Fu et al. 2016; Git-
telman et al. 2016; Harris and Nielsen 
2016; Kuhlwilm et al. 2016; Simonti et 
al. 2016; Vernot et al. 2016; Dannemann 
and Kelso 2017; Dannemann et al. 2017; 
Fernando and Joshua 2019). These find-
ings bring back the importance of the 
Multiregional Model as another potential 
explanation for the origin of H. sapiens.

The bases of the Multiregional Mod-
el were widely criticized (Manderscheid 
and Rogers 1996; Larh and Foley 1998; 
Weaver 2012; Stringer 2012; 2014), 
mainly due to discontinuity in the fossil 
record outside Africa, and also as relat-
ed to the incompatibilities in the gene 
flow needed to explain the evolution of 
Modern Man proposed by such a model. 
In this case, there was resistance to the 
ideas used for indicating the existence 
of morphological traits as evidence of 
archaic and modern continuity in China 
and Australia (Groves, 1989; Habgood, 
1989; 1992; Larh and Foley, 1994; Lahr, 

1994, 1996; Lieberman, 1995; Stock and 
Lahr, 2007; Li et al., 2017). The other 
criticism, based on the fossil record in-
dicated that the Homo genus in the Pleis-
tocene would have different and not con-
vergent evolutionary trajectories in the 
various regions of the planet (Stringer 
2002). That is, would be consistent with 
a regional differentiation rather than a 
single modernization trajectory.

Now, the new data coming from ge-
netic material point out that in fact there 
were many moments of interbreeding 
between different hominin groups, ex-
isting since the Middle Pleistocene. It 
allows reconsidering the Multiregional 
Model, even though works dealing with 
the morphological character show sub-
stantial differences between Neander-
thals and ourselves (Harvati 2003; 2015; 
Harvati et al., 2004; Schwartz and Tatter-
sall 2002; 2005; Tattersall and Schwartz 
2000; 2006; Tattersall 2007). Such dif-
ferences may not have been a great ob-
stacle for the genetic exchange between 
the several co-contemporaneous groups 
and, consequently, hybridization, even 
considering the low incidence of this oc-
currence (Prüfer et at. 2014; Meyer et al. 
2014; Kuhlwilm et al. 2016).

In the case of the Neanderthals and 
H. sapiens, once they met, there may have 
been cases of violence, xenophobia, as 
well as ontogenetic, morphological and 
behavioral differences that might have 
affected the recognition of sexual part-
ners and the behavioral systems related 
to mating and, consequently, to the re-
production, as reported in chimpanzees 
and bonobos (Overmann and Coolidge 
2013). However, the genetic data show 
that this was not always the case.

According to Groves (2007), repro-
ductive isolation may or may not be the 
result of speciation. And, species that 



101 Neanderthal DNA and Homo sapiens

hybridize are not necessarily close rel-
atives of one another. This would be in 
agreement with several cases of hybrid-
ization between distinct species, such 
as caudate amphibians – Triturus cristatus 
and Triturus marmoratus – characteristic of 
flat and open meadow regions of Europe 
(Arntzen and Wallis 1991). In this case 
hybridization occurs, probably unidirec-
tionally, since all the hybrids possess 
mtDNA of T. cristatus. However, there is 
evidence that some genes would have en-
tered the “pure” species on both sides, 
with exchanges occurring at the time of 
hybridization (Arntzen and Wallis 1991). 
In primates there are also several cases of 
hybridization (Arnold and Meyer 2006), 
reported among New World Monkeys, as 
identified in Saimiri species (Carneiro et 
al. 2016; Mourthe et al. 2019) as well as 
in Old World Monkeys, as Pan troglodytes 
and Pan paniscus (Vervaecke and Elsacker 
1992; de Manuel et al. 2016).

Whatever the forms of interaction that 
have impacted in the origin and diversity 
of current human populations, one must 
be cautious in the search for specific ap-
proaches that support circumstantially 
better explanations concerning those 
interactions to the exclusion of others. 
The human history gradually uncovered 
by genetic evidence has shown how com-
plex must have been these interactions, 
and how the extreme models of explana-
tions are unable to correctly describe the 
magnitude of the evolution of H. sapiens 
and its co-relatives. As assumed by Sjö-
din et al. (2012) it is now recognized that 
a phylogenetic origin of modern humans 
cannot be more supported by and Afri-
can only origin. In addition, the events 
of interbreeding between Neanderthals 
and modern populations refutes models 
in which all living humans would recall 
their ancestry to a restricted and small 

African population that had completely 
replaced other archaic human species on 
their way out of the continent (d’Errico 
and Stringer 2011). There is increasing 
genetic evidence of cases of interbreed-
ing between H. sapiens, Neanderthals and 
Denisovans, what is directly consistent 
with the Multiregional Model.

Perhaps it is time to elaborate a dif-
ferent explanation that encompasses the 
several events regarding the evolution of 
hominin groups since the Middle Pleisto-
cene to the present. However, this does 
not mean that is necessary to create yet 
another Model. Maybe it is time to rec-
oncile the ones already existing, to find 
a common explanation that support this 
so vast horizon of possibilities that is 
Humanity.
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