Chapter 18 pg. 340-346 “Genetics of Bacteria”
I. Short generation span of bacteria helps them adapt to changing environments.

A. Circular strand of DNA (bacterial chromosome): major component of bacteria’s genome

- packaged in dense region of DNA= nucleoid

- 1/1000 as much DNA as in a eukaryotic cell.
B. Bacterial cells divide by replicating the bacterial chromosome, then 
binary fission

- synthesizes from both directions of an origin of replication



- most bacteria in a colony are genetically identical to parent cell (due 



to binary fission)


- mutations are rare but greatly affect genetic diversity



II. Genetic recombination produces new bacterial strains


└> combining DNA from two individuals into one genome

A. Transformation

( alteration of a bacterial cell’s genotype by the uptake of naked foreign DNA


- recombinant: cell with chromosomal DNA from two organisms 


- cell has specialized surface proteins for the uptake of similar DNA




e.g.) Streptococcus pneumoniae become pneumonia causing 




cells with exposure to dead, broken open cells of pathogenic strain

B. Transduction

( when phages (viruses that infect bacteria) carry bacterial genes from one host cell into another

1. Generalized transduction- phage transfers bacterial DNA 



randomly, if a previous bacteria’s DNA is accidentally packaged in a capsid after the host cell lyses.

2. Specialized transduction- infection by a temperate phage 



transfers genes next to integrated prophage when the phage genome is removed from the chromosome. 

C. Conjugation and Plasmids


Conjugation- the direct transfer of genetic material between two bacterial cells that are temporarily joined

- bacterial male (F+) uses “sex pilus” to draw in the female bacteria (F-), the cells form a cytoplasmic bridge, DNA transfers.


- F factor (F+)- DNA segment in bacterial chromosome or 



plasmid that allows it to form sex pili 



- replicates in synchrony with chromosomal DNA 



- replication of this gives off 2 offspring with F+


- Hfr- cell with F factor built into its chromosome. 




- signals DNA replication in F factor and starts to 




transfer the DNA copy to its F- partner

Plasmid- small, circular, self-replicating DNA molecule separate from the bacterial chromosome.

· lack protein coats 

· do not exist outside the cell

· contains a small number of genes not necessary for reproduction or survival.
Episome- genetic element that can exist either as a plasmid or as part of the bacterial chromosome.
R Plasmids- plasmids that carry genes conferring resistance

· counter antibiotics 

Transposons- transposable genetic element, piece of DNA that can move from one location to another in a cell’s genome
· their movement occurs as a type of recombination between transposon and another DNA site.

· Bring antibiotic resistance into single R plasmids via replication and insertion

· Insertion sequences- simplest of transposons

· Only gene [inverted repeats] in insertion sequence codes for enzyme, transponase, which catlayzes movement of the transposon


· Composite transposons- include extra genes that go along with DNA required for transposition, sandwiched b/w two insertion sequences.

· Help bacteria adapt to environment 

· Found in R plasmids.

