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Temperature for transition depends largely on lipid structure.

High temperatures can be matched by:

•    Increased chain length of fatty acyl chains

•    Decrease in the degree of unsaturation

•    Increase of methyl branched chains

Fluidity of membranes in eubacteria

Heat tolerance of proteins

Stabilization of tertiary structures is dominated

by:

•    Hydrogen bonding

•    Hydrophobic bonding

•    Ionic interactions

•    Metal binding

•    Disulphide bridges

Various mechanisms available to alter thermotolerance!

Flux = D • (!c/!x)



R.Y. Stanier et al.,

General Microbiology, 5th edit., 1987
Brock, 10th edit., 2003, Chapt. 19

C. Edwards, Microbiology of extreme environments, p. 62, 1990 Brock, 10th edit., 2003, Chapt. 6

Brock, 10th edit., 2003, Chapt. 5 Brock, 10th edit., 2003, Chapt. 19



Brock, 10th edit., 2003, Chapt. 6 R.Y. Stanier et al.,

General Microbiology, 5th edit., 1987

W
a
c
h

s
tu

m

Obligat

oligotroph

10 50 - 100

mg C / lit

> 1000

Oligotrophe Mikroorganismen

(Konzept experimentell schlecht belegt)

C-Konzentrationen: im offenen Ozean: < 1 mg/lit

 in oligotrophen Seen: 0.1 mg/lit

 in eutrophen Seen: ~ 5 mg/lit

Fakultativ

oligotroph

Topics

1. Extreme Habitats
- Temperature

- pH
- Salinity
- Concentration Corg

2. Evolution and early life

3. Extraterrestrial life, astrobiolgy
- Mars
- Europa, Io
- Titan

4. Case studies
Endolithic bacteria
Succession in glacier forefields

Microfossils in Pilbara Block in Northwestern Australia

Age: 3465 million years old, Taxa: mostly cyanobacteria (Science 260, 640-646, 1993)

Geology:

Archean sedimentary rocks are usually destroyed by metamorphism

Pilbara Block in Northwestern Australia is preserved, though <1% of all cellular filaments allowed detailed studies

Age of sediments around microfossil determined by U-Pb zircon method: 3465 million years

Five principal criteria to define true Archaen microfossils:

Occurence in rock of known provenance

Age of rock well established
Microfossils must be indigenous

Microfossils must be syngenetic with enclosing rock

Biological origin clearly established

Taxa found:
2 taxa probably bacteria , 2 taxa bacteria or cyanobacteria, 7 taxa probably cyanobacteria

! evolutionary implication: 3465 million years ago already high level of morphological and 
physiological diversity

Additional evidence for Archaen O2 producing cyanobacteria:
Stromatolites in Pilbara Block

Organic matter and oxidized iron present in enclosing rock

Isotopic fractionation between organic and carbonate carbon

Questions:
Substrates for Chemoautotrophic bacteria?

Any consequences of oxic photosynthesis?

Anoxic photosynthesis: Who, where, how?

Why were mechanisms for high UV  protection essential?

Move from aquatic to terrestrial environment?
Source: http://www.countrywatch.com/cw_default.asp
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