Theory of Bacterial Antibiotic Resistance
Intrinsic resistance is built-in species-specific resistance.  It is chromosomal and predictable.

Acquired resistance is not predictable, and occurs through four processes:


--mutation, which alters target protein, prevents access to target, or upregulates resistance.


--transduction, in which bacterial DNA is enclosed in a phage particle.


--transformation, in which bacteria take up naked DNA from the environment.


**conjugation, in which cells transfer DNA through direct contact.  This is the main 


mechanism of transferring drug resistance.
Plasmids, transposons, integrons, and conjugative transposons

Transposons are “jumping genes” that can randomly insert into other chromosomes or plasmids.  
Transposons are flanked by insertion sequences that encode transposase.
Integrons are transposons that have promoters.  They can collect multiple drug-resistant 
determinants, and with a promoter will express these determinants or genes.

Mechanisms of ABX Resistance
1.  Limit access of the ABX, for instance by modifying outer membrane porins or stopping the 
active transport system (this stops aminoglycosides, for example).
2.  Enzymatic inactivation of the ABX, for instance β-lactamases.
3.  Active efflux of the ABX
4.  Non-activation of a drug that requires activation, such as Isoniazid.
5.  Modification of the ABX target, such as modifying penicillin binding proteins, or modifying 
DNA gyrase to resist quinolones.
The Reproductive Number, “R”
R = number of new infectious organisms or infected cells produced in a round of replication.
An R of 5 means that every infected cell produces five more infected cells when virus replicates.

An R>1 means the organism will flourish.  An R<1 means it will die out.

A resistance organism is one in which R>1 even in the presence of the antimicrobial drug.

The R of the drug-resistant mutant must be normally lower than the R of the wild-type organism.

Drugs do not promote mutation!  They select for it when it occurs.

**If resistance requires multiple genetic events, then the only circumstance promoting such an 
occurrence will be non-compliance to proper drug regimens.  Thus, the consequence of 
multi-drug resistance is always the consequence of non-compliance.
