Viruses 

A virus, or virion, is a tiny particle consisting of a DNA or RNA genome surrounded 

by a capsid (protein coat). 

Viruses are sub-cellular particles that cannot metabolize on their own. In the past, biologists considered them to be nonliving particles; but some now view them as life forms. 

Viruses may be bits of nucleic acid that originally "escaped" from other organisms.
They infect all types of organisms. 
1. Phages (bacteriophages) are viruses that infect bacteria. 

2. Many different viruses infect humans and other animals. Examples of human viral diseases include chickenpox, mumps, warts, influenza, hepatitis, AIDS, as well as certain types of cancer. Retroviruses, such as HIV; use reverse transcriptase to transcribe their RNA genome to synthesize a DNA intermediate. 

3. Plant viruses cause serious agricultural losses. Viral diseases can be spread among plants by insect vectors. 

A viral reproductive cycle can be lytic or lysogenic. 

 1. In a lytic cycle, the virus destroys the host cell. The five steps in a lytic cycle are:  

attachment to the host cell; penetration of viral nucleic acid into the host cell; replication of the viral nucleic acid; assembly of newly synthesized components into new viruses; and release from the host cell. 

2. Temperate viruses do not always destroy their hosts. In a lysogenic cycle the viral
genome is replicated along with the host DNA. 

In some phages, the phage nucleic acid becomes integrated into the bacterial DNA; it is then called a prophage. Bacterial cells that carry prophages are lysogenic cells. 

ln lysogenic conversion, bacterial cells containing certain temperate viruses exhibit new properties. 
Viroids and prions are smaller than viruses. 
A. A viroid consists of a short strand of RNA with no protein coat. 

B. The prion consists only of protein. Prions cause transmissible spongiform 

encephalopathies (TSEs). 

Prokaryotes are assigned to kingdom Archaebacteria and kingdom Eu bacteria. Microbiologists prefer classifying the bacteria into two domains: Archaea and Eubacteria. 

A. Prokaryotic cells do not have membrane-bounded organelles such as nuclei and 
mitochondria. Common shapes of bacterial cells include coccus, or spherical; bacillus, or rod-shaped; and spiral. Spiral bacteria include the vibrio, which is a short helix; spirillum, a longer; rigid helix; and spirochete, a longer,fIexible helix. 
B. Most eubacteria have cell walls composed of peptidoglycan. The walls of gram-

positive bacteria are very thick and consist mainly of peptidoglycan. The cell 
walls of gram-negative bacteria consist of a thin peptidoglycan layer and a thick outer membrane resembling the plasma membrane. Some species produce a capsule that surrounds the cell wall. 
C. Some bacteria have pili, protein organelles that extend out from the cell and help 

bacteria adhere to one another or to certain other surfaces. 
D. Bacterial flagella are structurally different from eukaryotic flagella; each flagellum
consists of a basal body, hook, and filament. Unlike eukaryotic flagella, they produce a rotary motion. 
E. The genetic material of a prokaryote typically consists of a circular DNA molecule, 
and most bacteria also have one or more plasmids, smaller circular fragments of DNA. 

F. Bacteria reproduce asexually by binary fission, budding, or fragmentation. 
G. Genetic material may be exchanged by transformation, transduction, or

conjugation. 
H. Some bacteria form dormant, durable cells called endospores. 

I. Bacteria are metabolically diverse. Most are heterotrophs; some are autotrophs.
1. The majority of heterotrophic bacteria are free living saprotrophs, organisms that
     
obtain nourishment from dead organic matter. 
2. Autotrophs may be photoautotrophs (photosynthetic autotrophs) that obtain
energy from light or chemoautotrophs (chemosynthetic autotrophs) that obtain energy by oxidizing inorganic chemical's. 

3. Most bacteria are aerobic; some are facultative anaerobes that can metabolize 
anaerobically when necessary; others are obligate anaerobes that can carry on metabolism only anaerobically. 

The cell walls of Archaea do not have peptidoglycan, and their translational mechanisms more closely resemble eukaryotic mechanisms than 

those of other prokaryotes. The three main groups of Archaea are methanogens, extreme halophiles, and extreme themlophiles. 
A. Methanogens produce methane gas from simple carbon compounds. They inhabit 

anaerobic environments such as marshes, marine sediments, and the digestive 

tracts of animals. 

B. Extreme halophiles inhabit saturated salt solutions. 

C. Extreme thermophiles can inhabit environments at temperatures higher than 
1000 C.See Table 23-3 to review some of the major groups of bacteria. 
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A. Bacteria play essential ecological roles as decomposers and are important in

recycling nutrients. 

B. Many bacteria are symbiotic with other organisms; some are important pathogens 

of plants and animals. 

1. Anton van Leeuwenhoek, Louis Pasteur, and Robert Koch were important pioneers
in microbiology. Koch's postulates are a set of guidelines used to demonstrate that a specific pathogen causes specific disease symptoms. 

2. Some pathogenic bacteria produce exotoxins; others produce endotoxins. 
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