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Creature feature ςthe Peacock 
(Pavocristatus)

http://en.wikipedia.org/wiki/Peafowl

An Indian Blue Peacock (rear) courts a peahen (front).

Ψ¢ƘŜ ǎƛƎƘǘ ƻŦ ŀ ŦŜŀǘƘŜǊ ƛƴ ŀ ǇŜŀŎƻŎƪΩǎ ǘŀƛƭΣ ǿƘŜƴŜǾŜǊ L ƎŀȊŜ ŀǘ ƛǘΣ ƳŀƪŜǎ ƳŜ ǎƛŎƪΗΩ
- Charles Darwin, [before his solution to the problem]
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How to define life?

Life is composed of organized matter that is capable of 
undergoing reproduction and natural selection

Reproduction: 
Å Accumulate biomass
Å Organize It into coherent biological structures
Å This requires energy, an network of chemical reactions and some 

memory of pattern
Natural selection:
Å System must generate inheritable variation
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άLǘ ƛǎ ƻŦǘŜƴ ǎŀƛŘ ǘƘŀǘ ŀƭƭ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǘƘŜ ŦƛǊǎǘ ǇǊƻŘǳŎǘƛƻƴ ƻŦ ŀ ƭƛǾƛƴƎ ƻǊƎŀƴƛǎƳ ŀǊŜ ǇǊŜǎŜƴǘΣ 
which could ever have been present. But if (and Oh! what a big if!) we could conceive in some 
warm little pond, with all sorts of ammonia and phosphoric salts, light, heat, electricity, etc., 
present, that a protein compound was chemically formed ready to undergo still more complex 
changes, at the present day such matter would be instantly devoured or absorbed, which 
ǿƻǳƭŘ ƴƻǘ ƘŀǾŜ ōŜŜƴ ǘƘŜ ŎŀǎŜ ōŜŦƻǊŜ ƭƛǾƛƴƎ ŎǊŜŀǘǳǊŜǎ ǿŜǊŜ ŦƻǊƳŜŘΦέ

Darwin in a letter to Joseph Hooker

Life originated early on after the Earth stabilized,
but HOW?
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How does life originate from non-life?

Organic molecules could be made from inorganic compounds by 
relatively simple chemical reactions
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Miller-Urey experiment simulated ocean-atmosphere interface in which methane, 
ammonia and hydrogen gas were mixed with boiling water and circulated past an electrical 

discharge (simulating lightning).

Å Many amino acids, sugars, and base-pairs were created
Å The organic molecules might have been delivered from outer space through a meteorite

Miller-Urey experiment
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Life without the sun
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The Chicken-and-Egg Problem

Å DNA encodes information for making proteins
Å Proteins are incapable of self-replication
Å But proteins are required to catalyze replication of DNA
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The Central Dogma of molecular biology
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A closer look at the Central Dogma
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In the 1968 CrickandOrgelpropose that the first 
information molecule was RNA. 

wb! ŎƻǳƭŘ ƘŀǾŜ ōŜŜƴ ōƻǘƘ άƎŜƴƻǘȅǇŜ ŀƴŘ ǇƘŜƴƻǘȅǇŜέ

RNA can function as a catalyst
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RNA has a diversity of cellular roles in modern organisms
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Deoxyribonucleotidesare synthesized from ribonucleotides
DNA replication uses an RNA primer
ATP the global energy carrier is a ribonucleotide

wb!Ωǎ ŦǳƴŎǘƛƻƴǎ ŀǊŜ ǳōƛǉǳƛǘƻǳǎ ŀƴŘ ŀƴŎƛŜƴǘ
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How can RNA be catalytic?

1. It can fold into diverse 3-dimensional structures
2. It is reactive. More reactive than DNA because of the presence of an OH group 
ƻƴ ǘƘŜ нΩ ŎŀǊōƻƴ
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Life originated early on after the Earth stabilized,
but HOW?
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Evolution of the Phenotype
The Logic of Optimization Arguments I

Smaller male flies copulate longer


