PROKARYOTIC BIOLOGY
THE ARCHAEA

I.
INTRODUCTION


A.
UNUSUAL PROKARYOTES


B.
EXTREME ENVIRONMENTS- THERMOPHILES, ACIDOPHILES & HALOPHILES 

II.
UNUSUAL PROPERTIES


A.
NON-PEPTIDOGLYCAN CELL WALL



1.
PSEUDOPEPTIDOGLYCAN  - METHANOBACTERIALES GROUP



2.
POLYSACCHARIDES - METHANOSARCINA & HALOCOCCUS



3.
GLYCOPROTEIN - HALOBACTERIUM, METHANOGENS, THERMOPHILES



4.
PROTEIN ONLY - SOME METHANOGENS, HYPERTHERMOPHILES


B.
UNUSUAL MEMBRANE BILAYER



1.
ISOPRENYL DIETHER GLYCEROLS & TETRAETHER DIGLYCEROLS



2.
SOME HAVE LIPID MONOLAYER MEMBRANES

C.
PROTEIN SYNTHESIS 



1.
RIBOSOME COMPATIBILITY LIKE EUKARYA



2.
INITIATING tRNA LIKE EUKARYA


D.
SINGLE RNA POLYMERASE, BUT LIKE EUKARYA RNAP II


E.
GENOME ORGANIZATION



1.
LIKE BACTERIA - SMALL CIRCULAR GENOMES (1.9 TO 2.9 Mbp)



2.
PLASMIDS, IS ELEMENTS & TRANSPOSONS PRESENT



3.
OPERONS ARE SIMILAR TO BACTERIA


F.
METABOLISM



1.
AUTOTROPHY IS COMMON - SEVERAL CO2 FIXATION PATHWAYS



2.
CHEMOORGANOTROPHS - HALOPHILES AND HYPERTHERMOPHILES




a.
GLUCOSE OXIDATION BY E-D PATHWAY




b.
TCA CYCLE AND ET CHAIN PRESENT



3.
CHEMOLITHOTROPHS - THE METHANOGENS




a.
H2 AS ELECTRON DONOR - CO2 AS ACCEPTOR




b.
OTHER SIMPLE COMPOUNDS AS ELECTRON DONORS



4.
PHOTOTROPHY IN HALOBACTERIUM - BACTERIORHODOPSIN

III.
THE THERMOPHILES

A.
TERRESTRIAL ISOLATES - HOT (S RICH) SPRINGS



1.
OPTIMUM GROWTH TEMPERATURE IS ABOUT 85oC



2.
CHEMOORGANO- AND CHEMOLITHOTROPHS - SULFUR USE


B.
SUBMARINE ISOLATES - THERMAL VENTS & BLACK SMOKERS

1. Pyrodictium occultum GROWS BEST AT 105oC (UP TO 113oC)

2.
MANY OTHER GENERA 

IV. THE METHANOGENS-METHANE FROM CO2 AND H2- ONE GENOME SEQUENCED


A.
MAINLY TERRESTRIAL ARCHAEA (eg., Methanobacterium)



1.
ARCHAEA OF RUMEN, TERMITES GUT, SWAMPS & BOGS



2.
SPECIAL METABOLISM AND SPECIAL COFACTORS


B.
ONE HYPERTHERMOPHILE - Methanopyrus


C.
MANY THERMOPHILES - OCEAN DWELLING (eg., Methanosarcina spp)


D.
PROTOZOAN ENDOSYMBIONTS
V.
THE HALOPHILES (eg., Halobacterium, Halococcus & Natronbactrerium

A.
LIVE IN Na+ CONCENTRATIONS UP TO 5.5 M



1.
NO ION SUBSTITUTES



2.
K+ IS INTRACELLULAR "COMPATIBLE SOLUTE" (>5 M)


B.
METABOLISM IS VARIED, MOST ARE AEROBES (II.F.4. ABOVE)


C.
LIVE IN SALT LAKES, SALTERNS, ON SALTED FOODS

