Chapter 18 pg. 328-339: Microbial Models: The Genetics of Viruses and Bacteria
I. Researchers discovered viruses by studying a plant disease
a. 1883 - Adolf Mayer transferred diseases between plants using sap.

b. 1935 – Wendell Stanley crystallized tobacco mosaic virus.

II. A virus is a genome enclosed in a protective coat

a. 20nm in diameter, infectious particles w/ nucleic acid in protein coat

b. Viral genomes

i. Viral DNA consists of double or single-stranded DNA or RNA.

c. Capsids and envelopes
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Capsid – Protein shell that encloses the viral genome.

ii. Capsids made of protein subunits called capsomeres.

iii. # of kinds of proteins is small, capsids can be different shapes.

iv. Viral envelopes – Membranes cloaking capsids.

v. Envelopes consist of proteins, glycoproteins, phospholipids, etc.

vi. Bacteriophages/phages – Bacterial viruses.

III. Viruses can reproduce only within a host cell: an overview
a. Intracellular, lack metabolic enzymes, ribosomes, only genes.

b. Host range – The range of host cells a virus can infect/parasitize

c. Hosts identified by specific receptor molecules on surface.

d. Eukaryotic viruses tissue specific.

e. Nucleic acid is injected, takes command of host & reprograms cell.

f. New nucleic acid and capsomeres self-assemble, kill host cell.
IV. Phages reproduce using lytic or lysogenic cycles
a. Lytic cycle
i. Lytic cycle – Phage reproductive cycle that ends in host cell death.
ii. Virulent phage – A phage that reproduces using only the lytic cycle
iii. Some enzymes called restrictive nucleases cut up/destroy foreign DNA
b. Lysogenic Cycle

i. Lysogenic cycle – Phage replicates w/o killing host cell.

ii. Temperate phage – Phages that use lytic & lysogenic cycles.

iii. Prophage – Phage genome inserted into bacterial chromosome

iv. Prophage gene codes for protein that repressed other prophage genes.

v. When cell divides, replicates phage DNA and own DNA.

vi. Lysogenic implies prophages capable of giving rise to active phages.

vii. Environmental factor causes genome to exit chromosome and initiate lytic cycle in cell.
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Other prophage genes can be expressed, changing host phenotype

V. Animal viruses are diverse in their modes of infection and replication

a. Reproductive cycles of animal viruses

i. Variables include type of nucleic acid and presence of an envelope.


b. Viral Envelopes

i. Viral envelope generally lipid bilayer w/ protruding glycoproteins.

ii. Glycoprotein spikes bind to receptor molecules, capsid is removed, genome codes for viral proteins made by ER and bud from surface.

iii. Viral envelope derived from host cell’s plasma membrane.

iv. Some envelopes derived from nuclear membrane, i.e. herpesvirus

c. RNA as Viral Genetic Material

i. RNA viruses classified by RNA strandedness and functions in host.

ii. Class IV virus can directly serve as mRNA, immediately translated

iii. Class V virus’s RNA genome is template for mRNA synthesis.

iv. Retroviruses (class VI) – most complicated reproductive cycle

1. Enzyme, reverse transcriptase, transcribes DNA from template

2. DNA integrates into chromosome, becomes permanent provirus.

3. Host’s RNA polymerase transcribes DNA into RNA.

4. Examples are HIV and AIDS.

d. Causes and Prevention of Viral Disease in Animals

i. Viruses can cause release of hydrolytic enzymes, toxins, etc.

ii. Vaccine – Harmless version of pathogenic microbe that stimulates immune system.

iii. 1796, Edward Jenner created smallpox vaccine from cowpox virus.

iv. Cowpox & smallpox indistinguishable by immune system, causes reaction

v. Antibiotics kill bacteria, but are powerless against viruses.

e. Emerging Viruses

i. HIV, AIDS, hantavirus, Ebola, Nipah, and influenza viruses all common.

ii. 3 processes contribute to new viral disease

1. Mutation of existing viruses, i.e. flu viruses

2. Spread of viruses from one host species to another.

3. Spread of viruses from small, isolated population i.e. AIDS

iii. New tech can spread diseases, i.e. travel, blood transfusion, drug abuse

f. Viruses and Cancer

i. Tumor viruses can cause cancer in animals

ii. Evidence that tumor viruses cause human cancer by DNA integration 
iii. Hepatitis B virus can cause liver cancer

iv. Oncogenes & proto-oncogenes directly involved in triggering cancer

v. Proto-ocnogenes code for protein involved in growth factor action

vi. Likely that tumor viruses cause cancer when combined with other events

VI. Plant viruses are serious agricultural pests

a. Most plant viruses are RNA viruses that stunt growth and dimish yields.

b. Horizontal transmission – virus from external source get’s past protective layer

c. Vertical transmission – inherit infection from parent.

d. Spreads thru plasmodesmata and cytoplasmic connections, no cures yet.

VII. Viroids and prions are infectous agents even simpler than viruses

a. Viroids – Tiny molecules of naked circular RNA that infect plants.

i. Replicate using cellular enzymes, do not encode proteins

b. Prions – Infectious proteins, ex: mad cow disease

c. Prion, misfolded protein, converts normal proteins in cells to prion versions.

VIII. Viruses may have evolved from other mobile genetic elements

a. Evolved after first cells, hypothesis: originated from fragments of nucleic acid

b. Viral genome has more in common w/ host cell than other viral genomes.

c. Candidates for source of viruses

i. Plasmids – DNA molecules separate from chromosomes that can replicate.

ii. Transposons – DNA segments that can move within genome.
