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Where we are? How to be a cell

Main duties

Making energy
Making proteins
Digesting food
Constructing body
Multiplying
Making sex
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How to make proteins I

Proteins are chemical machines of cell
Each machine is described in gene
The only way to make them is DNA → RNA → proteins
DNA is a folded double spiral; it has two chains
Every chain consists of four “letters”—nucleotides (A, T, G, C)
Two chains are complimentary, and only A–T and G–C pairs are
possible
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How to make proteins II

DNA may duplicate, then new DNAs will build complimentary
chains and become exact copies
DNA may also “produce” RNA: one of chains serves as matrix for
new RNA
RNA also has four letters (A, U, G, C)
When RNA is building on DNA, RNA’s “U” will be complimentary
with DNA’s “A”; all other rules are the same
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How to make proteins III

New RNA is a matrix RNA (mRNA)
It will come into ribosome, and ribosome will translate every three
letters (triplet) into amino acid
mRNA moves within ribosome, and new amino acids are joining
into growing protein
Translation rules are known as “genetic code”
There are 64 possible triplets and only 20 amino acids—genetic
code is redundant
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Translation rules: “genetic code”
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Where we are? How to be a cell

How to make sex

If DNA will stay unchanged, cells cannot evolve
To make evolution possible, there are processes which modify
DNA:

Mutations
Recombinations

Sexual process allows DNA recombination
Prokaryotic cells simply connect and exchange pieces of DNA
(“bacterial conjugation”)
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Origin of eukaryotes Microbial mats

Microbial mats complexity

Mats were not only cyanobacteria (aerobic photosynthetic
autotrophs), but also
anaerobic photosynthetic bacteria and
heterotrophic and chemotrophic bacteria
All these bacteria form the first ecosystem
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Layers in microbial mat
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Bdellovibrio

Bacteria are small an rigid, there is only one example of bacteria
which can “eat” others
However, this Bdellovibrio will only eat in the space between
membrane an cell wall
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Bdellovibrio invading the prey
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Antibiotics

The other problem was chemicals which bacteria are using to win
a competition: antibiotics
Most of antibiotics change the process of protein synthesis or cell
wall construction
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Proterozoic challenge

Archean ecosystems were based on “clone wars” using antibiotics,
horizontal transfer of genes and splitting jobs. However, they were
incomplete: no predators.
To predate, one need to make large cell and invent the phagocytosis
(cellular “swallowing”)
To escape from antibiotics, one need a different chemical machines for
protein biosynthesis

However,
Large and complicated cell needs more DNA—but how to divide it
equally?
Horizontal transfer will hinder evolution towards something unusual—but
how to stop it?
Large and complicated cells need much more ATP—how to make it?
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Summary

Sexual process is the requirement for evolution
Microbial mats were first ecosystems
To predate, bacteria must develop the enhanced cell
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For Further Reading

Bacterial conjugation.
http:
//en.wikipedia.org/wiki/Bacterial_conjugation
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