Comparing the size of a virus, a bacterium, and a eukaryotic cell
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Viral genomes. The genomes of viruses can be composed of either
DNA or RNA, and some use both as their genomic material at different
stages in their life cycle. However, only one type of nucleic acid

is found in the virion of any particular type of virus.




Classes of Animal Viruses, Grouped by Type of Nucleic Acid

Table 18.1 Classes of Animal Viruses, Grouped

by Type of Nudleic Acid
Class* Examples/Diseases
I dsDNA**
Papovavirus Papilloma (human warts, cervical cancer);
polyoma (tumors in certain animals)
Adenovirus Respiratory diseases; some cause tumors in
certain animals
Herpesvirus Herpes simplex | (cold sores), herpes

simplex 1T (genital sores); varicella zoster
{chicken pox, shingles); Epstein-Barr virus
(mononucleosis, Burkitt’s lymphoma)

Posvirus Smallpox; vaccinia, cowpox
. ssDNA
Parvovirus Raosecly; mast parveviruses depend on co-
infection with adenoviruses for growth
Hl. dsRNA
Reovirus Diarrhes; mild respiratory diseases
IV. ssRNA that can serve as mRNA
Picornavirus Policvirus; rhinovirus (common cold);
enteric {intestinal) viruses
Togavirus Rubella virus; yellow fever virus; encephalitis
viruses

V. ssRNA that is a template for mRNA
Rhabdovirus Ralbies
Paramyxovirus  Measles; mumps
Orthomyxovirus  Influenza viruses
VI.ssRNA that is a template for DNA synthesis
TRetravirus RNA tumor viruses (e.g., leukemia viruses);
HIV {AIDS virus}

“The subclasses within each class differ mainly in capsid strucnuee and in the
presene or absence of a membranous envelope.
s = doublestramded: ss - single-stranded.
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Tobacco mosaic virions

Comparison of naked and enveloped
virus, two basic types of virus
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Viral structures
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The replication cycle of a bacterial virus.
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The one-step growth curve of virus replication.
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Attachment of T4 bacteriophage virion to the cell wall
of Escherichia coli and injection of DNA

" “‘“ﬂ%
Lipopolysaccharide J\' Al W —
ne)

layer (outer membrai
L

Peptidoglycan ‘m‘:\\\\“ mll ki |%

\“\\\\ ‘\\\\\\
Cytoplasmic ‘J\/\\\\
membrane




The lytic cycle of phage T4

@ The T4 phage uses its tail fibers to
stick to specific receptor sites on
the outer surface of an E. coli cell.
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© The phage then directs production of
lysozyme, an enzyme that digests the
bacterial cell wall. With a damaged
wall, osmosis causes the cell to swell
and finally to burst, releasing 100 to
200 phage particles.

@ The cell’s metabolic machinery,

@ The sheath of the tail contracts,

thrusting a hollow core through
the wall and membrane of the
cell. The phage injects its DNA
into the cell.

€© The empty capsid of the
phage is left as a “ghost”
outside the cell. The cell’s
DNA is hydrolyzed.

directed by phage DNA, produces
phage proteins, and nucleotides from
the cell's degraded DNA are used to
make copies of the phage genome.
The phage parts come together. Three
separate sets of proteins assemble to
form phage heads, tails, and tail fibers.




The lysogenic and lytic reproductive cycles of phage A, a temperate phage
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HIV, a retrovirus
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{a)The structure of HIV, the
virus that causes AIDS

(b) The reproductive cycle of HIV

Structure of viroids, showing how single-stranded
circular RNA can form a seemingly double-stranded
structure by intrastrand base-pairing.

Hold-overs from an RNA world???




A hypothesis to explain how prions propagate
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Recent outbreaks of emerging and reemerging infectious diseases.
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Emerging viruses

Ebola virus: SS RNA Hantavirus: SS RNA

\ Gram stain of Bacillus anthracis.
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