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Other Worlds

Our world is tightly constrained

Bacteria can live far outside our ranges
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An egg will cook in boiling water – so will a person

Any known animal or plant would also

Some bacteria can live at these very high temperatures

The bacteria that live under high temperatures are thermophiles
Hot springs can be over 80°C 

Undersea hydrothermal can reach up to 300°C 

So why can they do it and we can’t?

Almost no oxygen in the water at such temperatures

Proteins and DNA break down rapidly 

The internal membrane can melt 
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How Thermophiles combat these problems

To keep their proteins from degrading:

· Replace their proteins rapidly

· Proteins optimised to higher temperatures 

To keep their DNA from degrading:

· Thought that special proteins hold DNA together –not proven.

To prevent their membrane from melting:

· Use non-standard fat molecules

Why did we not evolve to deal with these temperatures too?

Importance to us: enzymes 
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Cold Welcome

The sea never falls much below 2°C 

Some lakes or seabeds with an exceptionally high salt concentration, this may fall to –5°C or in extreme cases, -12°C

The bacteria that live in these conditions are called:

psychrophiles (die much above 20°C) or 

psychrotrophs, (prefer more normal temperatures)

Why is it so hard to live in temperatures just a bit less than the 20°C that is so comfortable for us?

There are three main problems

· Vital chemical reactions in cells low with cold Many have almost stopped at 10°C

· Thin, fatty acid membrane can harden 

· When water in cell freezes, ice can form - cell can rupture.

Psychrophiles and psychrotrophs solved the first problem in different ways. 

Psychrophiles use different enzymes

Solving problem 2: Fatty acid membrane of psychrophiles is made of special fats 

Solving problem 3: Many bacterial cells actually contain a substance similar to anti-freeze
Importance to us: enzymes 

In the wild, return useful elements to environment.
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Pressure is very important to animals 

Pressure at sea level is called 1 atmosphere

10 metres underwater we would find pressure of two atmospheres 

Bacteria do not seem to suffer from high pressure problems 

Bacteria also seem not to experience problems in low pressure – must be enough for a film of water

Strange Food
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All living things are made mainly of carbon. 

Where does this carbon come from?

So what about bacteria?

Bacteria can find food different from that of both animals and plants 

Bacteria can also use a third tactic – Chemosynthesis 

· Iron, sulphur, hydrogen, nitrogen 
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What is an acid or alkali?

What is pH?

This is the unit used for measuring acidity.

	pH 1
	pH 3
	pH 5
	pH 7
	pH 10

	Very Strong Acid
	Strong Acid
	River Water
	Neutral
	Alkali


So why is this important to bacteria?

Many bacteria live in acidic environments

Some make their environments acidic

e.g. Sulphur bacteria

Some bacteria live in alkaline environments

So how do bacteria become acid resistant?
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Thick outer wall of acid resistant bacteria is the same as all other bacteria 

Resistance lies in a clever pump system
Zero Oxygen
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All organisms above microscopic size need oxygen to survive 

Some bacteria, however can survive without oxygen

Can bacteria live on other planets?

Some things that would need to be present:

1) Water 

2) Temperature range between about -15°C and 160°C

3) Food in some form

	Asteroids, Pluto, Mercury, the Moon

· No Atmosphere
	X

	Venus

· Temperature too high (480°C)
	X

	Mars

· Atmosphere

· Possibly past water

· Sunlight and temps 
	?

	Jupiter, Saturn, Uranus, Neptune

· No solid surface

· May generate heat internally

· Far from suns light


· Molecules for fermentation may be possible
	?


Some hope of finding similar organisms within the solar system.

Summary

Bacteria can live just about anywhere 

They can live in extreme heat

Or extreme cold

Under enormous pressures

Or almost no pressure

In corrosive acids or alkalis

Can live without oxygen

And feed on almost anything

Many people may be uncomfortable about these amazing organisms we share our world with but most bacteria do us no harm and if life is ever found on another planet – there are almost certain to be bacteria present.
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