PROKARYOTIC BIOLOGY

THE BACTERIAL ENVELOPE

I.
COMPOSITION AND FUNCTION


A.
PEPTIDOGLYCAN (IN BACTERIA, NOT ARCHAEA)



1.
RIGIDITY



2.
FORM



3.
PROTECTION



4.
FORMS A MOLECULAR SACK


B.
PROTEINS



1.
ANTIGENIC DETERMINANTS -- 2 EXAMPLES




a.
protein A of Staphylococcus aureus




b.
M protein of group A Streptococcus



2.
MOLECULAR PORES (porin of E. coli)



3.
BINDING AND TRANSPORT            



4.
ENZYMES (e.g. ox-phos enzymes)



5.
ANCHORING  (lipoproteins)


C.
LIPIDS



1.
PLASMA MEMBRANE-A LIPID BILAYER



2.
MAINLY PHOSPHOLIPIDS (e.g. P-ethanolamines)



3.
NO STEROIDS, CHOLINE OR SPHINGOLIPIDS



4.
UNUSUAL LIPIDS (e.g., mycolipids, ß-hydoxymyristate)



5.
ARCHAEAL LIPIDS - ETHER-LINKED ISOPRENOIDS


D.
CARBOHYDRATES



1.
SLIME LAYERS AND CAPSULES



2.
LPS-LIPOPOLYSACCHARIDE--GRAM NEGATIVE BACTERIA



3.
TEICHOIC AND TEICHURONIC ACIDS--GRAM P0SITIVES



4.
OTHERS  (e.g. ARABINOGALACTANS IN THE MYCOBACTERIA)

II.
THE GRAM POSITIVE CELL WALL


A.
PEPTIDOGLYCAN STRUCTURE




1.
REPEATING DISACCHARIDE (-GLUNAc-MURNAc-)




a.
MURNAc  = N-ACETYL-MURAMIC ACID




b.
PENTAPEPTIDE (-L-ALA-D-GLU-L-LYS-D-ALA-D-ALA)



2.
PEPTIDE CROSSLINKING (VIA -AMINO OF LYS & D-ALA)


B.
TEICHOIC ACIDS



1.
POLYOLPHOSPHATES -2 TYPES -- RIBITOL AND GLYCEROL



2.
CELL WALL (COVALENTLY TO PEPTIDOGLYCAN - 6-MURNAc)



3.
LIPOTEICHOIC ACIDS -- ENDS IN A GLYCOLIPID

III.
THE ACID FAST CELL WALL (GRAM POSITIVE CELLS)


A.
PEPTIDOGLYCAN


B.
MYCOSIDES & MYCOLIC ACIDS--very long chain fatty acids


C.
GLYCOLIPIDS -- CORD FACTOR AND SULFOLIPIDS


D.
UNUSUAL CARBOHYDRATES (ARABINOGALACTANS)


E.
NEWLY REPORTED STRUCTURE -- AN OUTER THICK MEMBRANE
IV.
THE GRAM NEGATIVE CELL WALL


A.
PEPTIDOGLYCAN


B.
OUTER MEMBRANE (AND THEREFORE PERIPLASMIC SPACE)



1.
LIPOPROTEIN



2.
LPS  (O-ANTIGEN & ENDOTOXIN)



3.
PORIN



4.
PHOSPHOLIPID



5.
AN UNUSUAL ASYMMETRICAL MEMBRANE

