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We're All Out Of Afr ica Our Genetic Link As

By JANE ELLEN BLAIR
CONTRIBUTING SCIENCE WRITER

February is Black History Month
and an excellent time to reexamine
the scientific evidence regarding
the amount of genetic diversity
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lations has very deep roots and that
populations transitioned from ar-
chaic to modern humans in small
groups within both Africa and Asia.
In this model, the local populations
in Europe, Asia and Africa contin-
ued their evolution from archaic to
anatomically modern H. sapiens in
each area as they developed local
and regional adaptations. Critics of
this theory question how so many
independently evolving popula-
tions could develop with such simi-
lar physical characteristics.
Partial Replacement or Recent
African Origins Model is essen-
tially a hybrid between the other
two more extreme views. Itis based
on the idea that there was a signifi-
cant amount of gene flow or migra-
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there is some genetic evi-
Bn the Y chromosome and on
iromosome 21 which shows that
there is more diversity among Afri-

can populations than within non-
African populations. This would
be expected under the Complete
Replacement Model due to the cycle
of breeding and longevity within
Africa, with only subsets of these
people populating other areas.

The Complete Replacement
Model also relies heavily upon ge-
netic sequencing data from mito-
chondrial DNA (mtDNA), which is
passed intact form mother to daugh-
ter. The so called “Mitochondrial
Eve” theory shows all modern hu-
mans stemming from a single Afri-
can woman. However, itis no longer
considered a viable explanation’by
most scientists. Incorrect estimated
rates of mutations, different popu-
lation sizes, multiple migrations and
questionable statistical techniques
foridentifying population relation-
ships and drawing family trees may
all contribute to mtDNA being dis-
credited. In addition, other equally
valid results and family trees can be
generated using the same set of
data.

There are significant implica-
tions regarding modern human vari-
ability in all of these theories. The
phrase human variability refers to
how many possibilities there are for
people to express different forms of
various traits. Since scientists truly
don’tknow how quickly the transi-
tion from archaic to anatomically
modern species occurred, itis diffi-
cult to determine the amount of
variability introduced into the popu-
lation during that transition. How-
ever, it is clear from modern re-
search that there is more variability
within a single human population
than there is between populations.

Statistical/mathematical studies
have been done which show there
is no set of traits which can con-
clusively separate modern hu-
mans into different races. In fact,
all dividing lines we currently see
are based on social and cultural
differences with no real basis in
scientific fact.

It is important to understand
that human variability does not
justrefer to outward appearances.
Outward appearances are fre-
quently the expression of inter-
nal traits. There can be many
types of genetic variability based
in the human genome that are not
externally expressed. When com-
paring humans to chimpanzees,
there is actually only a 1 2%
difference in their genetic code.
Additionally, the DNA in human
mitochondria is only around 2
4% as variable as that in chim-
panzee mitochondria,

Although we don’t know the
details of exactly when and how
our ancestors populated the
world, what we do know is that we
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races. There are many dangerous
social consequences to any sort of
racial division and there is no sci-
entific evidence to support or en-
courage this viewpoint. It is criti-
cally important that all people un-
derstand the lack of scientific jus-
tification for any racial categories
or designations based upon any-
thing other than culture and ac-
cess to resources. In today’s cul-
turally diverse society, those cul-
tural differences that do exist be-
tween groups should be embraced.
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Africans

By Proressor REBECCA CANN

In the past, anthropologists explored
the history of our species by using either
bones preserved as fossils or tools and
otherartifacts, suchas pots, cloth, metals,
orwoodenimplements found imarchaeo-
logical deposits. In the 1960's, this focus
began to change, with the recognition by
biologists that we all carry the evidence
of evolution in our genetic material, and
that modem people can be a key to
unlocking that past. The changes in our
genetic matenial, mutations, that have
accumulated in our DNA over time, can
reveal where we came from, how we
spread as a species, and when we began
that spread.

By 1980, the idea emerged that all
humans alive today can trace at least
some of their genes to a woman who
probably lived in Africa about 100,000
200,000 years ago. She wasn’t the only
woman alive at the time, but she repre-
sents the only woman who had anunbro-
ken line of female descendants, all the
way to the present. Her daughters passed
on a unique set of genes, mitochondnal
genes, that control the rate at which
energy is produced in all the cells of our
bodies.

Men and women have these genes
but only women transmit them.

Scientists estimate that humans have
about 60,000 different genes, and 37 of

them fit this pattem. Because they are
inherited only through the female line,
they are easy to trace and help reveal how
humans dispersed around the world.

By comparing the pattems of muta-
tions in these genes, and using a com-
puter to help reconstruct family wees,
scientists in 1987 published the data for

142 human female lineages from donors
around the world.

The tree had 2 major branches, one
that contained only Africans, and the
second, that contained Africans and ev-
eryoneelse. Thesimplestexplanation for
this pattern is that the ancestor of these
people was an African, some people
stayed in A frica and gave rise to modem
Africanpopulations, butothers migrated
out of Africa and gave rise to other
continental populations, including a
group that went back into Africa.

Researchers in both fields of anthro-
pology and human genetics were aston-
ished. Many people assumed that earlier
groups of archaic people would be di-
rectly ancestral to the modem popula-
tions found in those same places today.
This idea said it wasn't true, all modem
people shared a recent common origin,
and therefore, the implication was that
modem human races were a new phe-
nomenon, and the biological basis of
racial differentiation had to be trivial, in-
volvingonlya few genes. These ideasare
still samulating majorresearch programs

In 1980, Professor Rebecca Cann
of The University of Hawai'i at
Manoa found genetic evidence of
our African origins. Her work was
based on 182 current
mitochondrial DNA types which
pointed to the existence of a
common female ancestor who
lived 200,000 years ago in Africa.

on a variety of levels, including a search
for the dispersal out of Affica in the
archaeological record, the comparisonof
modermn human groups for genetic mark-
ers that correlate with racial differences,
and the exploration of cultural and lin-
guistic differences that correspond to
racial boundaries, however close or
changing those boundaries may be

Kofi Agorsah from Portland
State University is screening dirt
with a sieve to look for minute
artifacts at an archaeological
site.
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