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Multiregional continuity:

Homo erectus left Africa 2 mya
to become Homo sapiens in
different parts of the world (1)

mans (out-of-Africa theory):

omo sapiens arose in Africa

1d migrated to other parts of
orld to replace
nominid species including
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cranial remains of Homo erectus are

erally thicker and more massively-built than
bse of H. sapiens” (2)

omo sapiens have a larger cranial capacity than
omo erectus (3)

\|| other physical features are very similar
byetween the two species (2)

e Stature

* Length of forelimbs and hindlimbs
* Bipedal locomotion




vate of Huma

evolve from a common ancestor
e great apes? Or...

e we uniquely created in the image of Gc¢
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»culation on human
rolution is based on

» Ape-like fossils :
Australopithecines

° Human_like fOSSﬂS . An Australopithecus sediba skull bea
) human and ape traits. Photograph co

archaic Homo sapiens; Eloff and Lee Berger
Neanderthals

e Transitional species:
Australopithecus sediba

famous example

of Australopithecus
africanus from
Sterkfontein cave in So

2 an genome - 98_ "Mrs Ples", the most

mutations







auses of speciation?




Divergence of Man and Chimp Lineages

* Possible causes of speciation?

— Ultimately, a major mutation may occur in any
one of these mechanisms to prevent
interbreeding within the original population
resulting in two separate populations following
its own divergent evolutionary path (4)

— With sympatric speciation, the major mutation
may prevent successful interbreeding between
parts of the population that have the mutation
and parts that do not ()

— So are mutations the driving force of
evolution???



Common Ancestor + Mutations = Humans?

e In 2007, Masatoshi Nei’s paper, The New
Mutation Theory of Phenotype Evolution,
states the following:

— “Phenotypic evolution occurs primarily by
mutation of genes that interact with one
another in the developmental process.”

— “...phenotypic diversity among different phyla
or classes of organisms is a product of
accumulation of novel mutations...”

— “...the driving force of phenotypic evolution is
mutation, and natural selection is of secondary
importance” (s).
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Common Ancestor + Mutations = Humans?

 Which of the types of mutations is more likely
to set up a barrier to gene flow between
subgroups within what were originally the
same species?

— Chromosomal rearrangements

e Comparing human and chimpanzee chromosomes, in
humans chromosomes 1, 4, 5, 9, 12, 15, 16, 17, and 18 have
inversions of genetic codes compared with homologous
chromosomes in chimpanzees (6)

e Human chromosome 2 has resulted from an end-to-end
fusion of two acrocentric chromosomes that remain
separate in all other great apes (7, 8)

Dorland's Medical Dictionary for Health Consumers. © 2007 by Saunders, an imprint of Elsevier, Inc.



Common Ancestor + Mutations = Humans?

* How do such chromosomal rearrangements
block gene flow?

— Hypothesis: genetic recombination during
meiosis is greatly reduced in individuals
heterozygous for rearranged chromosome

— If recombination occurs = will lead to major
deletions and duplications of genetic material
—> unviable offspring

— If no recombination occurs = no deletions or
duplications = heterozygous individual is
fertile = rearrangement will “fix” within
population = barrier of gene flow in those
chromosomes ()




Common Ancestor + Mutations = Humans?

e Summary of proposed mechanism of speciation:

1.

Chromosomal rearrangements occur due to random
mutation

Recombination is suppressed in the rearranged
chromosomes

Mutation is fixed in the population

Suppression of recombination isolates genetic
material on that chromosome

Over time chromosomes continue to mutate and
become rearranged, lack of gene flow leads to more
and more divergent evolution on these chromosomes

Results in sexual incompatibility between
populations that carry and do not carry the
rearrangements

Speciation is complete



ion of Human

omosome 2 evidence for
olution?

1tionists suggest that the fusion of
an chromosome 2 is evidence of
mon ancestry

is the evidence? (9)

The analogous chromosomes, 2A and
2B, in the great apes create an
identical banding pattern to the
human chromosome 2

The sequence at the ends of the
ancestral chromosomes (telomeres)
is found in the middle of human
chromosome 2, as would be expected

he centromere of human
iromosome 2 lines up with the

p chromosome 2A chromosomal
omere, as would be expected

nt of the chimp 2B centromere
at the expected place on
-hromosome
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Example: Fusion of Human Chromosome 2

e Dr. Kenneth Miller and other evolutionists
conclude that the fusion of human
chromosome 2 is evidence that humans
and the great apes have descended from a
COMmon ancestor (o)

e But how does the evidence prove a common
ancestor??

— According to creationists, “the evidence points
to the fusion of human chromosomes, but
gives no indication when this happened, except
that it must have occurred to...the ancestor of
all living humans.” ()



ion of Human

ist, Dr. Will Brooks, from University of
article: “Of Apes and Men: Chromosome 2 i
e Chimpanzee” (10)

fusion event demonstrates common ancestry, then there
e a link between the fusion event and the great apes—non

Thus, fusion event must have occurred after the split betwee
chimps and humans

Chromosomal rearrangements of such magnitude are not easi
passed to offspring

Assuming common ancestry, there should be two groups of
humans: one group with 48 chromosomes; the other with 46
c’'somes

Otherwise, very strong positive selection must have favored
iploid number 46 and those with 48 c’somes became extin



Example: Fusion of Human Chromosome 2

e So what'’s the explanation for the appearance
of human chromosome 2 fusion?

* Brooks provides two possible explanations @o):

1. Humans were created with 48 chromosomes
but after some time underwent the fusion

 Not likely...

2. God created mankind with 46 chromosomes
including a second chromosome having the
characteristics we observe today

* Likely...but why would God purposefully create a
chromosome that LOOKS like a fusion??



“In the begi od created..”
* Recall th

cominary

Background: “God’s creation” by Alex Andreou



Upcoming Topics

“The Nature and Purpose of Randomness”
by Mark Shelhamer, Johns Hopkins University

“Implications of high mutation rates and
other recent genomic advances upon the

question of human origins”
by Chris Osborne, California Baptist University

“The Contribution of Bioinformatics to

Evolutionary Thought”
by Deborah Osae-Oppong,

“What Is the Size and Topology of the

Genomic Universe”
by Paul A. Nelson, Biola University
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Common Ancestor + Mutations = Humans?

* According to geneticist, R.H. Byles, there are
nine conditions for mutation fixation, all of
which must be met ():

1. Neutral environment

e “The environment must be selectivelz neutral” or the
mutant gene will not be retained in the population.

2. No structural change

e “There must be no pleiotropic effect involved with the
locus or loci, or, if such effect exists, all the phenotypic
structures involved must be neutral.”

3. Net effect must be unidirectional

e “.the mutational event must be recurrent and the rate
of back mutation must be so small as to be irrelevant.”

4. High mutation rate

e “The mutation rate at the relevant locus or loci must be
very large.”




Common Ancestor + Mutations = Humans?

* According to geneticist, R.H. Byles, there are
nine conditions for mutation fixation, all of
which must be met (2):

5. Large population

e “Aspopulation size decreases, the probability that a
mutation will be eliminated increases.”

6. Selective neutrality of polygenes

 “Polygenes are not relevant unless the entire
anatomical complex is itself selectively neutral.”

7. Little hybridization

e “There must be little or no hybridizing admixture.”
8. Necessity of high penetrance
 “The genetic structures involved must have high
penetrance.’

9. High heritability
 “The phenotype must have high heritability”



