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Evolutionary Psychology (EF)

- Mind is composed of specialized modules

-

i (Afice

AT MAALLL

-
o
=
&

=

=

OFEN




The Genetic Fallacy
Joseph Mikhael
University of Waterloa
Evolutionary Psychology (EF)
- Mind is composed of specialized modules
- Massive Modulariny: the brain may be composed of hundreds, maybe even

thousands, of different modules.

The Genetic Argumernt

The Argument: Humans lack sufficient unigue genes 1o accotnt for massive

modulariny.
- Ewvidence:
» The human genome comprises only 20,000 genes
Humans and chimpanzees have a 98.5% genetic similanty.
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Evolutionary Psychology (EP)
- Mind is composed of specialired modules

-  Massive Modularine: the brain may be composed of hundreds, maybe even
thousands, of difféerent modules.

The Genetic Argument

The Argument: Humans lack sufficient unique genes (o accouni for massive
modularin
—
Evidence:
= The human genome comprises only 20,000 genes
~ Humans and chimpanzees have a 98.5% genetic simmlanity.

- Quotables:

Paul Churchiand: =.._how-on-Earth to code for the individual connection-places
and connection strengths of fully 10" synapses... using the resources of an
evolved penome that contains only 30,000 genes, ninety percent of which (all but a

paltry 3,000 of which) we share with mice.
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thousands, of di ffn:r':m mndl.l.lu.

The Genetic Argument

The Argument: Hfumany lack sufficient unigue genes (o gocount for massive
modularity.
Evidence:
o The human genome comprises only 20,000 genes
Humans and chimpanzees have a 98.5% genetic similarity.

Cuotables:
Paul Churchiand: .. how-on-Earth to s:nr_h: for the individual connection-places
and connection strengths of fully 10" synapses... using the resources of ar
evolved genome that comtains only 30,000 genes, mnety percent of which (all but 2
3,000 of which) we share with mice...

"'.'l.""'

Elman er ol - C ompare, for n."\..'l.l."'l.pl;_ the cenome of the Lh.F"I.'I."J.-"I.EI.‘.". the Qla

World monkey. and the human. To the layman’s (admittedly biased) eye, the Old
World monkey and the chimp resemble each other much more closely than either
species resembles us. Yet genetically the chimp and the human are al |most
indistinguishable: We have 98.4% of our genetic material in common, compared
with only approximately 93% S!‘I:ll.‘:!ﬂ by the chimp and Old World monkey.
Humans are closer to chimps, genetically, than chimps arc 1o gorillas. Whatever
m:lc-:n:u there are between us and the chimp therefore come down to the effects

of the 1.6% » difference.
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The Genetic Argument

The Argument: Humans lack sufficient unigue genes lo account for massive
modulariny.
Evidence:

o The human genome comprises only 20,000 genes

> Humans and chimpanzees have a 98.3% genetic similarity.

- Quotables:

Paul Churchiand: *...how-on-Earth to code for the individual connection-places
and connection strengths of fully 10" synapses... using the resources of an
evolved genome that contains only 30,000 genes, ninety percent of which (all but a
paltry 3,000 of which) we share with mice...”

Elman er. al.: Compare, for example, the genome of the chimpanzee, the Old
World monkey. and the human. To the layman’s (admittedly biased) eye, the Old
World monkey and the chimp resemble each other much more closely than either
::;:.:n:i;:.t. resembles vs. Yet genetically the chimp and the human are almest
ndist m-"'1'=n"‘*]|:' We have 98.4% of our genetic material in common, compared
with only approximately 93% shared by the chimp and Old World monkey.
]"uj"‘l.l.": are closer to chimps. genetically, than chimps are 1o gorillas. Whatever
differences there are between us and the chimp therefore come down to the effects
of the L.

Quart= & Sejnor - The central problem confronting a cognitive system is to find
an appropriate class of representations for specific problem domains. Many v IEWS
suppose that these representations have 1o be preexisung, but constructive learning
builds these under the influence of the environment, acting alongside the general
constraints that are imposed by the neural architecture. As a result, it oflers
powerful learning abilities while minimizing the nesd for domain-specific
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Elman et. al.: Compare, for example, the genome of the chimpanzee, the Old
World monkey, and the human. To the layman”s (admitedly biased) cye, the Old
World monkey and the chimp resemble each other much mare closely than either
species resembles us. Yet penetically the chimp and the human are almest
ndistinguishable: We have 98.4% of our genetic material in common, compared
with only approximately 93% shared by the chimp and Old World monkey.
Humans are closer to chimps, genetically, than chimps are to gorillas. Whatever
differences there are berween us and the chump therefore come down 1o the offects
of the 1.6% difference.

Quare= & Sefmowski: The central problem confronting a cognitive system is to find
an appropriate class of represeniations for specific problem domains. Many views
suppose that these representations have to be preexisting, but constructive learning
builds these under the influence of the environment, acting alengside the general
constraints that are imposed by the neural architecture. As 2 result, it offers
powerful learning abilities while minimizing the need for domain-specific

Ma=ur: With 30,000 genes, only tweo or thres times more than in 2 fruit flv, the
human genome is far smaller than has been suspected. A surprising number of our
genes are commonplace, about 10% clearly related to particular genes in the fly
and worm. Identities between humans and other animals will become mors stmking
as additional genomes are sequenced.

Marcus: “Language, and whatever else separates us from chimpanzees, has its
origins and alterations 10 no more than about 1.5% of the nucleatides in the
genome, 2 prefty neat wrick, when you consider how handy talking can be.”

Probilents
- Genemlly, genetics is pretty tricky...
Specific problems:

o Genetic underpinning equals more than the sum of one’s genes.
o Humans and chimoanrzess diftes more than | 59%
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prespecification and so avoiding the heavy burden that nativism places on genetic
mechanisms

Mazur: With 30,000 genes, only two or three times more than in a fruit fly, the
human genome is far smaller than has been suspected. A surprising number of our
genes are commonplace, about 10% clearly related to particular genes in the fly
and worm. [dentities between humans and other animals will become more siriking
as additional genomes are sequencerd.

Marcus: “Language, and whatever else separates us from chimpanzees, has its
origins and alterations to no more than about 1.5%% of the nucleotides in the
gFenome, a pretty neat trick, when you consider how handy talking can be.™
Problems
- Generally, penetics is preity tricky..
oblems:
Genetic underpinning equals more than the sum of one’s genes

d chimpanzees differ morc than 1.5%
es in species due to changes in gene regulation rather than

Generics 101
Central Dogma of Molecular Biology:
DNA == RNA — Polypeptide
DN A:
Double stranded nucleotide chain that is passed from parent 1o offspring.

RMNA:

Single stranded nucleotide chain transcribed (copied) from the DNA

Polypeptides:
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human genome is far smaller than has been suspected. A surprising, number of our
genes are commonplace, about 10% clearly related to particular genes in the fly
and worm. [dentities between humans and other animals will become more m-iki::é
as additional genomes are sequenced.

Marcus: “Language, and whatever else separates us from chimpanzees, has its
origins and alterations 0 no more than about 1.5% of the nucleotides in the
genome, a prefty neat rick, when you consider how handy talking can be.”

CE

Problems
- Generally, penetics is premy wicky...

- Specific problems:

T AL

Humans and chimpanzees differ more than 1.5%
Most chanpe< in species due to changes in gene regulation rather than
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DNA — RNA — Polypeptide

DNA:

Double stranded nucleotide chain that is passed from parent 1o offspring.
RMNA:

Single sranded nucleotide chain ranscribed (copied) from the DNA
Polypeptides:

Proteins that are translated from the RMA chain using the Universal Code




The Humar Genome Project (IHGC)

Main project was to find the DNA sequence = finding genes
a 3 x 10" nucleotides

ilkfice

Secondary project was to find the genes

Two approaches: (1) Ab Initio, (1) Comparative

Ab Inifio
Look for 1zll-tale sipns of where the genes might be

1
2
=
-

Comparafive
o Compare our sequence to genes found in other organisms
o Ensembi
jenerally underestimates

IR CLO&E

Results:
o 1999 — 90% of genome sequenced, 30,000—30,000 genes
» 2004 — 99.9% of genome sequences. 20,000-25,000 genes
= Compare: 18,000 for nematode, 56,000 for nce
Genes are found only on 2% of genome

OFEN

Genetic Comparisons

King and Wilson (1975)

DNA hybrids — temperature of complete separation determined genetic
similarity

Result: humans and chimps have 98.
Supported by subsequent studies.

-
id

7S genetic similanty

Mosr Likely Interpretations

-  Very likely that monkeys are our uncles... ;-::cn:nn::li_lzr speakang)
- Human differences need other, non-genetic explanations




Problems
Genetics 201
New Dogma of Molecular Biology:
DNA — RNAs — Polypeptides

DMA seguences responsible for a plethora of products due 10 various different
mechanisms (we’1l only look at 2 few)

Alrernative Splicing

. More than one RNA per gene due 10 alternative splicing
. Genetics 202- Introns and Exons
- How prevalent is it?
- On one chromosome, the [HGC found an average of 3.2 aliemanve
splicings for 39% of our genes, v.5. 1.3 alternative splicings for e
for the worm.
Some studies have found hundreds to thousands af altemative vanants

from one ZEne.

) :
Polvpeprides

- Each polypeptide can be cut up into smaller polypeptides, each serving

different functions
. Eg. One study found 9 different proteins being produ

1o polypeptide cuts.

ced from ong Eene due

Other pheromena
- Owverlapping genes, com polyadeny lation silcs,
editing of mRNA, and nes

plex promoters, multiple
ted genes
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Genetic Similarity

Counting indels, two recent studies have shown that we differ from
chimpanzees more than previously estimated:

a The laner shows a difference of 13%

o Bivinformatics techmique

e

Problems with previous interpretation: 1.5% genetic divergence doesn’l
mean |.5% novel genes, but 1.5% difference m each gene.

A4TH UL

Non-Gene Differences

Genetics 203 — coding vs. regulatory reglons

Most of the human genome, possible 1/3 of it, is regulatory
Species difference may be due more 1o regulatory differences mther than
coding ones.

Although we share mosi amino acids. one study found more expression
differences in brains of humans than livers.

IAIG  CLOGE

Conclusion

OFEN

Very likely that genomic differences are greater than a simple interpretation

would show.
What's in a gene?
Status of EP:
- Not claiming that it is nov
- Simply that we cannot make any ¢
on genetic findings.

v preferable over other cognitive theories

onclusion over its s1aius (¥ et) based




