III.  __________________________ - heterotrophic, prokaryotic organisms

A. Bacterial Structure

1. Bacterial genome

a) ____________________ - bacterial chromosome that is a single circular strand which is much simpler and has fewer associated proteins that eukaryotic DNA.

b) ___________________ - A small double stranded ring of DNA that carries extra chromosomal genes in some bacteria.

2. Other structures will include a cell wall, cell membrane and cytoplasm.

3. Optional structures ( Not found on every bacterium).

a) __________________ - outer slime covering

b) __________________ - cilia-like extensions which are involved in movement and conjugation

4. Diagram:

B. Genetic Recombination and Gene Transfer in Bacteria

1. Most bacteria reproduce by mitosis (binary fission)

2. ________________________ - the process of gene transfer during which a bacterial cell assimilates genetic material from the surroundings

a) Some bacteria can take up naked DNA from the surroundings, i.e., Avery’s experiment.

b) Assimilated foreign DNA may be integrated into the bacterial chromosome by recombination

c) Progeny of the recipient bacterium will carry a new combination of genes

d) Many bacteria have surface proteins that recognize and import naked DNA from closely related bacteria species

(1) E. coli lacks such proteins but can be induced to uptake DNA with calcium ion.

(2) We will use this technique in our transformation

3. _______________________ - gene transfer from one bacterium to another by a bacteriophage.

a) ____________________ - transduction that occurs when random pieces of host cell DNA are packages within a phage capsid during the lytic cycle of a phage.

(1) This process can transfer almost any host gene and little or no phage genes.

(2) When the phage particle infects a new host cell, the donor cell DNA can recombine with the recipient cell DNA.

b) ___________________ - Transductions that occurs when a prophage excises from the bacterial chromosome and carries with it some host genes adjacent to the excision site.  Also know as restricted transduction.

(1) carried out only by _____________________ - phages in the lysogenic cycle.

(2) Differs from general transduction in that:  

–host genes and phage genes are in the same viron

– transduced bacterial genes are restricted to specific genes adjacent to the prophage insertion site.

4.  _____________________ - the direct transfer of genes between two cells that are temporarily joined.

a)  Donating E. coli extends external appendage called a sex pili.

b)  Sex pili attached to a DNA-receiving cell

c) A cytoplasmic bridge forms through which DNA transfer occurs

C.  _________________________ - a small double –stranded ring of DNA that carries extrachomosomal genes in some bacteria

1.  General plasmid characteristics

a)  Plasmids only have a few genes and these genes are not required for survival or reproduction.

b)  Plasmids can be beneficial, i.e., F and R plasmids.

c)  Some plasmids are ________________ - genetic elements that can replicate either independently as free molecules in the cytoplasm or as integrated parts of the main bacterial chromosome.

2.  __________________ - (F for fertility) has about 25 genes, most involved in producing sex pili.

3.  _________________ - a class of nonepisomal plasmids that carry genes for resistance to antibiotics.

a)  some carry up to 10 genes for resistance

b)  some mobilize their own transfer to nonresistant cells.

c)  Increased use of antibiotics has selected for antibiotic resistant strains carrying the R plasmid.

d)  Resistance can be transferred to pathogens.  As a consequence, resistant strains of pathogens are becoming more common

