Recombination: A straight up swap of homologous DNA sections


Simple:  An equal redistribution


Invasive:  An unequal distribution resulting in gene duplication, deletion, or interruption


Transformation:  Recombination with new, external DNA creating a new quality


Transfection:  Transformation with the aid of osmotic agents to get the new DNA in

Transduction: Invasive recombination by means of a viral vector


General:  Usually a lytic phage, defective, carrying a random (general) bacterial gene

Specialized:  Usually a temperate phage; as a prophage it inserts into a usual spot.  Improper excision or copying inactivates the phage DNA but brings some bacterial genes along

Lysogenic conversion:  An integrating phage may bring its own genes that alter the virulence of the bacteria


E.g. Diphtheria toxin, scarlet fever pyogenes toxin, botulinin toxin

Conjugation:  Plasmid transfer.  Plasmids carry tra cassette, duplication genes, other genes (antibiotic resistance, toxins e.g. tetanus, bacteriocins)
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tra(nsfer) genes encode F protein – the sex pilus such a capability makes the bacteria F+











Complete plasmid + bac genes
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Hfr bacterial cells transfer bacterial genes with high frequency

Sexduction:  Normal plasmid mediated creationon of more F′ cells from the new F′ cell

	Bacterial DNA
	Circular
	Many genes
	Self replicating
	Host DNA

	Plasmid
	Circular
	Some genes
	Self replicating
	Motile symbiotic DNA

	Transposon
	Integrated
	Few genes
	Self replicating
	Nonmotile symbiotic DNA

	Insertion Sequence
	Integrated
	No genes
	Self replicating
	Commensal DNA

	Virrus
	Free or integrated
	Many genes
	Self replicating
	Parasitic DNA


	Gram+
	Gram-
	Lipopolysaccharide LPS, enxotoxin

	   -NAG-NAM-NAG-

             (╣

             (╣

               Lys═ (gly)5 ═d-ala

             (╝
  (╣



  (╣



  (╣

   
     -NAG-NAM-NAG-
	   -NAG-NAM-NAG-

             (╣

             (╣

             DAPA═d-ala


         (╣


         (╣


         (╣

              -NAG-NAM-NAG
	[image: image6.png]



▬▬▬▬▬▬

                  ▬▬▬▬▬▬▬▬ 

Lipid A
       ▬▬▬▬▬▬▬▬▬▬▬      O-polysaccharide 

(Endotoxin)
Core polysaccharide
    repeating, variable


	Exotoxins

	Cholera, Pertussis, Enterotoxin, LT-type
	Ribosylate-activate adenyl cyclase
	AB

	Diphtheria, Exo A
	Ribosylate-inactivate EF2 protein synthesis
	AB

	Shigatoxin
	Proteiun synthesis@ 60S ribosome
	AB

	Shigalike toxin
	Protein synthesis
	AB

	Exo S
	Many activities
	AB

	Tetantus, Botulinin
	Peptidases
	HL

	Iota, Cytotoxin
	ADP-ribosyl transferases
	HL

	Miscellaneous Toxins

	Streptococcal pyrogen A, B

Stapylococcal pyrogen C
	Superantigen – MHCII/V(; SS+

	Streptococcal pyrogen C
	Superantigen – MHCII/V(; SS-

	EF – edema factor
	adenyl cyclase, A unit only
	Bacillus anthracis

	LF – lethal factor
	Protease, A unit only
	

	PA – protective antigen
	B unit only, A receptor
	

	RTX, SH
	Hemolytic – pore forming

	Elastases, proteases, hyaluronidases, lecithinases


A=active, B=binding

H=handle, L=lethal, HL Clostridium sp. only
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Mechanisms of LPS in septic shock

	Drug
	Action
	Resistance
	Examples
	Adverse Reactions
	Resistant Organisms

	Cephalosporin
	-cidal to growing cells
	Transpeptidation
	(-lactam
	Broad
	(-lactamases, porins, PBPs
	Mycoplasma and Chlamydia unfacceted
	Cephalathin
	Rare, Type I, II
	S. pneumoniae, S. aureus, NGC 

	Carbapenem
	
	
	
	Broad
	
	
	Imipenem
	
	Unknown

	Penicillin
	
	
	
	G+, G-
	
	
	-cillins
	Type I, II
	S. pneumoniae, S. aureus, NGC

	Monobactam
	
	
	
	G- only
	
	
	Aztreonam
	
	Rare

	Vancomycin
	
	
	D-alanine
	G+, G-
	Enzyme mutation (D-lactate)
	
	Toxic, enteric
	

	Cycloserine
	
	
	D-alanine
	G+, G-
	
	
	2nd line TB
	

	Quinolone
	-cidal
	DNA-Gyrase
	G+, G-
	Gyrase mutation, porins
	-floxacins
	Growing bone
	

	Sulfonamine
	-static
	FH4 PABA analog
	G-, G+
	Mutation, extrusion
	
	
	

	Para-aminosialyic
	-static
	FH4 PABA analog
	
	Mutation, extrusion
	
	
	

	Trimethoprim
	-static
	FH2-Reductase
	G+, G-
	Mutation
	
	
	

	Rifampin
	-cidal
	RNA (-subunit
	Broad, TB
	(-subunit mutation
	
	1st line TB
	

	Nitroimidazole
	-cidal
	Pyridoxine metabolis 
	Anaerobic
	
	
	Neurotoxic (give B6)
	

	Isoniazid
	-cidal
	DNA
	TB
	Catalase mutation
	
	
	

	Clindamycin
	-static
	50S-???
	
	
	
	Pseudomembraneous colitis
	

	Chloramphenical
	-static
	50S-PA translocatio
	Broad
	Acetylation
	
	Aplastic anemia(1/40,000)
	

	Macrolides
	-static
	50S peptidyl transfer
	Broad
	23S methylation
	Erythromycin
	
	

	Aminoglycosides
	-cidal
	30S Initiation
	Aerobic
	Mutation, porins
	Gentamycin
	Oto, nephrotoxic
	

	Tetracycline
	-static
	30S tRNA
	Broad
	Extrusion
	
	Teeth and bone
	

	Bacitracin
	-cidal
	Bactoprenol
	Broad
	
	
	Toxic, topical only
	

	Polymyxin
	-cidal
	Detergent
	Broad
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