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University of Monastir, Tunisia The study of human evolution involves several scientific disciplines
particularly paleontology, archeology and genetics. The research in the latter has
provided new insights into the evolutionary relationships of human populations
leading to an improved understanding of their origin and their migration across
the globe. In fact, mutations on genes and non-coding DNA sequences occurred
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concerning particularly the persistence of some problematic considerations and
confusions and vagueness related to some concepts. | believe that it is time
to uproot all problematic considerations and resolve all other problems that
have curbed the progression of research in this topic and to move on new more
objective and more empirical research tracks.
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Introduction and marked by the determination and use of DNA markers, has been
developed mainly within a more specific new branch designated
“Genetic Anthropology or Molecular Anthropology”. In this paper
I present briefly the most important general conclusions obtained
during these stages. Besides, I present and discuss emerged problems
and I give resolutions and perspectives that could lead to new research
approaches more adequate for this subject.

The subject of the origin of humans and their evolutionary history
had been theoretically somewhat presented within the notion of the
general biological evolution idea in many ancient writings of some
Islamic Renaissance scholars in the wider Middle East such those
of the Iraqi thinker and writer Amr ibn Bahr Al Jahis (800-868) in
his famous work presented in his book “Book of Animals”, those of
Ibn al-Haytham (1000-1038) who argued for evolutionism and Ibn ~ Brief Overview of the most Important
Miskawayh during the same period (1000-1030) discussed ideas on  Literature Data
evolution. Then those of Ibn Kaldoun (1332 - 1406) who presented
this subject with relatively more accuracy in abridged paragraphs in
his book “Muqaddimah” [1]. Later, in 1859 Charles Darwin presented
a more detailed concept on the biological evolution in writing “Origin

The study of the human biological diversity was firstly based on
the unsuitable use of macroscopic (phenotypic) characters such as the
skin color and then on the correct and fruitful use of microscopic
characters represented firstly by the protein markers. The ABO blood
group antigens are the first protein markers used to characterize
human populations. In fact, since 1919, several populations were
studied according to these antigens. The analysis of results shows that
the B allele frequencies are regularly quite higher in Asians than in
Europeans and only exceptional populations are characterized by the

absence of one or two of the three ABO blood groups alleles, like the
The first practical preliminary research works related to this subject  South American Indians only have the O allele.

of Species” and on the human origin in his book entitled “The Descent
of Man and Selection in Relation to Sex” (1871) in which he argued
that all of the known evidence was consistent with humans having
evolved from a common ancestor shared with apes. He speculated
that Africa was their place of origin and that human ancestors had
gradually taken on their current form since then.

has been started from the beginning of the 19" century. They concern
Later on, other blood group systems were discovered; for example

the Diego blood group antigen that firstly was found in Diego Indians
living in Venezuela and, therefore, considered as typical to these

the study of the anatomy of our ancestors through the investigation
of discovered human fossils or the study of the biological diversity
of contemporary human populations. The latter type of study has
been developed with the development of the field of genetics passing Indians. But its discovery in North American Indians and in the East
through two principal stages. The first stage, mainly marked by the ~ Asian populations suggested an Asian origin of the American Indians.
discovery and use of protein markers (classic markers), has been I can quote also the blood group antigens of the Duffy system, which
developed within the branch of “Genetics of Human Populations”. ~ has three alleles of importance Fy*, Fy" and a silent allele Fy that is
The second, started by the emergence of molecular biology technology ~ almost entirely restricted to Africans [2].
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Since then, several protein systems have been described and
progressively studied in depth [3,4]. I can quote the case of Pi system
and that of the Haemoglobin. The latter presents, beside the common
Haemoglobin A (HbA) variant, more than 300 rare variants. Some of
them present a limited population of origin such as the case of HbE
variant typical to the Cambodian population. The Pi system presents
more that 30 alpha,-antitrypsin variants. Excepted the subtypes
of the common variant M, all variants are rare such as the Pclifton
variant characteristic of the sub-Saharan Africans [5]. As these
examples of blood group and proteins systems show, certain allelic
variants occurred in single population could be served as unique
population markers, but their presence in low frequencies limits their
anthropological usefulness.

On the other hand, three highly polymorphic systems, Rhesus,
GM and HLA, were discovered and used in the study of genetic
differentiation of human populations [6]. The Rhesus system
presents eight major haplotypes at closely linked loci or a complex
locus on chromosome 1. For this system the r haplotype is common
in Europeans and North Africans but absent or scarce in Orientals,
Oceanians and American Indians; while the high frequency of R’
characterizes the sub-Saharan Africans [7,8,9]. Besides, analyses
of the variation of Rh haplotype frequencies among worldwide
populations provided an accurate anthropological picture on
the human evolutionary relationships [9]. Concerning the
immunoglobulin GM system represents the polymorphism of y1,
2 and y3 heavy chain constant regions of human immunoglobulin.
These polymorphisms represent a matter of allotypic determinants
designated GM allotypes that, considered as neutral or quasi neutral
markers, are encoded by closely linked alleles on chromosome 14.
These alleles are co-dominantly inherited in specific combinations or
haplotypes. The analyses of genetic distances corresponding to GM
haplotypes frequencies give a clear network of genetic relationships
of world populations in a general correspondence with geography
coupled to historical patterns of gene flow and genetic drift influence
[8,10]. In addition the phylogeny of these haplotypes themselves
could contribute to reconstruct the principal stages of the human
evolutionary history [11]. On the other hand although the HLA
system is the most polymorphic its use in anthropological studies
is relatively limited because the nature of its polymorphism and
molecular sequence variation in its genes support the idea that these
genes are under natural selection [12,13]. However, some studies
on several populations have been carried out such as those which,
limited to 57 HLA-A, B, C antigens, showed that HLA alleles found
in European populations are generally the same observed in Africans
with difference in frequencies, while some HLA alleles are restricted
to Asian populations [14,15].

Since 1980, developments in DNA and computer technologies
have revolutionized the study of recent human evolution. Several
types of DNA polymorphism have been identified and used in the
coding sequences [16,17] and non-coding parts of the human genome
such as the single nucleotide polymorphisms (SNPs) [18], the repeat
length polymorphisms [19-21] and the uni-parental, mitochondrial
[22,23] and Y chromosome DNA polymorphisms considered as the
most useful for studying historical population movements [24-26].

Rigorous worldwide populations’ studies were carried out using
especially high number of DNA markers. They showed that 85% to

95% of human diversity is due to differences between individuals of
the same population, whereas differences among continental groups
account for 3% to 10% of the overall genetic variance [27]. This
surprisingly small amount of genetic variation so noted throughout
all present-day human populations is considered among the most
precious scientific conclusions that represent a crowning achievement
of the 20th century. Besides, innumerable studies were carried out
using one of the different types of DNA markers at a micro and
macro-geographic scales providing new insights into historical and
demographical questions such as the use of the Alu insertions known
by their potential usefulness as ancestry informative markers [28-32].
DNA markers were also analyzed in attempts to determine the place
and / or the time of modern man emergence [33,34].

Emerged Problems, Discussion and

Prospects
Early problem

The first emerged problem is the classification of human
populations in races and then in major human groups. In fact some
classic anthropologists had classed races inside humans by placing
unreal limits in the continued variations of the morphological
characters particularly the skin color. But this consideration was
strongly rejected after the discovery and analyses of protein and
DNA markers. For example, if we consider the skin color as racial
character, the black populations of sub-Saharan Africa and South
Asia must be classed within the same race. This is inconsistent with
the distribution of protein and DNA markers that show a significant
difference between these two geographically distant populations
[35]. In addition, the pattern of small amount of genetic variation
noted throughout all present-day human populations is strongly
against any racial classification. In fact, the black color would have
been only a genetic adaptation to the tropical climate and recent
genetic studies indicate that skin color may change radically over
as few as 100 generations, or about 2,500 years, given the influence
of the environment [36]. Such correlation existing between this
morphological character and climate could lead to a convergent
evolution of population living in similar climates enough to obscure
the phylogenetic trees of human population.

From the 1980™ the majority of genetic-anthropologists have
avoided using the term “race” for speaking about human population
group designations, namely the latter have indirectly replaced or
masked those of human races. In fact they have attempted to arrange
present populations in three major human groups appointed:
Caucasoid, Mongoloid and Negroid. The origin of the Caucasoid
designation could be “Caucasia” geographic region in the South
East of Europe. This does not show a clear correspondence with its
present vague sense, which appoints all “white” populations, either
only Europeans or both Europeans and other populations as those of
North Africa and Middle East. The Negroid term, stemming probably
from “Negro” and appointing in the beginning all “black” populations,
is restricted now to “black” Africans because of their genetic profile
significantly different from all other human populations including
“black” populations from other countries. The Mongoloid term,
appointed populations from Mongolia was often used to designate
East Asian populations with or without Oceania populations and
Amerindians.
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Figure 1: A. Diagrammatic representation of the two usual human evolution models. B. Distortion of the single origin model linked up with the Out of Africa version.

I believe that at present it is inconceivable to keep on with these
designations because in addition of their imprecise and inappropriate
sense, they cannot include all world populations particularly
those living in intermediate geographical regions and assure the
continuity of the genetic variation between populations of different
continents. In other words it is not possible to class present human
populations in three major groups because they represent a global
complex network of genetic relationships, which reflects mainly their
unique origin and their migration and isolation history since the
recent emergence of modern man [11,34]. Thus in light of all these
scientific considerations, more precise and adequate designations of
human populations referring to their countries have been used such
as “Tunisian population” or to a larger geographic area to which
belonged their countries (“North African population” or “South
Mediterranean population”). At present, although the majority of
anthropologists follow these correct designations unfortunately some
of them from time to time continue to use, in more and less concealed
state, the racial terminology or major human group designations. I
believe that it is odd to continue to talk about these terminology and

designations and even if some of them want to design by “race” a
human group having distinct cultural features, they must use the
term “ethnic group” and not that of “race”.

Principal current problems

The current problems of the studies on recent human evolution
concern mainly the research of date and place of the modern human
emergence. The first radical problem that I consider as the cause
of the majority of confusions, vagueness, debates and controversy
concerns the determination and definition of modern man himself
“Homo sapiens sapiens”. The second concerns distortions, confusions
and vagueness on the theory of recent and unique origin of modern
man.

Concerning the first problem, classic paleoanthropologists have
used the analyses of general anatomical futures and particularly the
discrete cranial traits (DCT) for determining and defining modern
humans and therefore for differentiating Homo erectus fossils from
those of modern humans. But recent rigorous studies [37-39] have

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Genet Genomic Res 1(1): id1004 (2014) - Page - 03



Hassen Chaabani

Austin Publishing Group

shown that the post cranial morphology of Homo erectus, although
more robust, falls within the range of that of Homo sapiens sapiens;
while the use of DCT leads to questionable identifications [40,41]
in disagreement with corresponding ancient DNA data [42,43].
Hence the anatomical criterion is evidently of limited utility in
identifying the true modern humans’ fossils and in reconstructing
their past. Similar general conclusions are already noted in several
recent rigorous studies [39,44-46]. As prospect we must look for
another adequate criterion that permits a more adequate definition
and therefore a more valid identification of modern humans such
as my proposition to consider the brain complexity responsible for
the superior potential cognitive abilities as the principal constant
criterion that marks strongly the definition of modern man since his
emergence [34].

Although the evident limited utility of anatomical criterion for
identifying modern humans so revealed by recent rigorous data, the
date of modern man emergence estimated from anatomical future
analyses to about 100,000- 120,000 years ago [47] is yet popular. This
represents a good example that shows how evident rigorous recent
data are somewhat neglected or concealed beside the hegemony of
the current of a classic questionable consideration. Besides, this date
corresponding to the age of earliest fossils supposed as anatomically
modern is different from that found by Cann et al. [33] who, on the
basis of mtDNA analyses, estimated it to about 200,000 years ago
with error interval ranges from simple to double. This surprising
large interval, among other things, reflects the fact that they have
used problematic methods. In fact, these methods are sophisticated,
theoretical and not sufficiently stable, and particularly include
problematic assumptions such as that of the mutation rate of the
human mtDNA evolution [48-51]. Later, different dates have been
published such as that estimated to 137,000 + 15,000 years ago [52]
from autosomal markers analysis or to 142,000 years ago from the Y
chromosome markers analysis [25]. In any case, whatever the degree
of the validity of different methods applied on different genetic data,
the obtained dates do not correspond necessary to that of modern
man emergence but they could extend back to any point in the
Homo evolutionary history. Moreover these dates do not agree with
conclusions deduced from rigorous genetic analyses on different DNA
sequences such as (1) the estimation average age of Alu insertions
divergence of between 30,000 and 55,000 years that provides further
support for a recent worldwide human replacement [53], (2) the
individual whole genome sequences analysis that shows considerable
genetic exchanges may still have occurred until 20-40kyr ago [54],
(3) the genomic surveys in humans identify a large amount of recent
positive selection [55] likely occurred in the last 10,000 — 40,000 years
[56,57]. In fact, the positive selection promotes the emergence of
new phenotypes and can leave a set of telltale signatures in the genes
under its influence, such as the rapid divergence of functional sites
between species and the depression of polymorphism within species
[58,59]. In addition, authors of these works showed a category of
genes for which positive selection appears to have operated more
intensely in the lineage leading to humans than in other lineages.
These genes, often associated with behavior and brain development,
are particularly relevant to understanding the evolution of biological
traits as advanced cognitive abilities that distinguish our species
and sub-species sapiens sapiens [60]. Hence, all these conclusions
and explanations are in favor of a real recent date of modern man

emergence such as my proposed dates of 45,000 and 20,000 years ago
for the emergence of our species and subspecies respectively [34].

The second problem is linked up with the model of the single
origin of human populations. Accepting the fact that our evolution
was started from sub-Saharan Africa, this model suggests that
all current human populations descend from a single ancestral
population of modern humans who, spread throughout the earth,
having completely replaced the preceding archaic populations without
interbreeding; while the model of the multiregional origin argues that
the early Homo peoples migrated out of Africa in different parts of
the world where they had continued independently their evolution
in modern humans. As show these descriptions, oversimplified
in Figure 1 (A), both models would agree with the fact that the
first Homo peoples appeared in sub-Saharan Africa then spread in
different world continent, where they had continued their evolution.
But they are evidently opposed only for the last period of the human
evolutionary history concerning the modern man emergence, which
occurred in a unique place without interbreeding with preceding
archaic populations for the model of single origin and in several
world regions for the model of multiregional origin. The surprisingly
small amount of genetic variation throughout all present-day human
populations [27] and linguistic data [61,34] have supported strongly
the model of single origin and showed that our origin is not only
unique but also recent and consequently this model become a general
theory: the theory of unique and recent origin of modern humans.

Since the publication of Cann et al. in 1987 [33] two principal
confusions occurred on this theory. First, several authors have
confused this well-accepted general theory with that of the so-
called ‘Out of Africa’. In fact in the latter, although the principle
of the general theory has been adopted, the date and the place of
modern man emergence, that still represent a controversy, have
been proposed. Hence the ‘Out of Africa’ could be considered as one
of possible several versions of the theory and not the theory itself
[34]. Second some anthropologists who align on the ‘Out of Africa’
version imply that all evolution and divergences of human species
and subspecies were happened only in sub-Saharan Africa. But this
consideration could not be accepted: in other words how the earliest
Homo peoples emerged in sub-Saharan Africa and spread in several
regions of the world but they had evolved only in sub-Saharan Africa?
In fact this consideration get away from the well accepted theory
according to which only the divergence of the modern man were
accomplished in a single place while that of his predecessors, such as
archaic Homo sapiens or some eventual sub-species of Homo erectus,
could be diverged in different regions of the Old World [34]. Who
is concerned by this second confusion seems to be inclined to make
this theory completely different from the model of multiregional
origin Figure 1 (B) within a general human tendency to develop two
diametrically opposing visions, then the alignment on one of them.
The problem is that the alignment often occurs without presenting
new convincing arguments as it was done by several authors towards
the out of Africa hypothesis.

Conclusion

In conclusion it is interesting to note that at present we are found
in front of a great deal of data stored up from research works related to
the recent human evolution subject. But unfortunately these intense
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accumulating data particularly during the two last decades were not
leaded to an evident progress in this subject although some rigorous
data with new conclusions have been published. In fact these new
conclusions are often neglected or concealed beside the hegemony
of some classic and / or popular considerations although these
latter appear more and more problematic and unconvincing. If this
situation will continue the present braking of the research progression
in this subject will continue. I believe that it is time to uproot all these
problematic considerations, confusions and vagueness and then to
move on new more objective and more empirical research tracks. A
model of such research approach was followed in the development
of a new version of the theory of unique and recent origin of
modern humans, designated “Recent out of Yemen” thesis [34].
The expansion of such new research context could make the field of
genetic anthropology a science of future.
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