Microbiology Student Outline - Viruses

Viruses
Pages 330 - 341; 343 - 350
1. Viruses
. Obligate Intracellular Parasites
. Host Range
* Bacteriophages (Phages) (Page 330)
A.  Results

1. Cell Death

ii. Cell Proliferation

iii.  Altered Cell Differentiation

iv.  No Change
B.  Anatomy of a Viron Particle (Pages 332 - 335)
1. Nucleocapsid

a. Nucleic Acid

. dsDNA
. ssDNA
. dsRNA
. sSRNA
. Segmented Genome
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b. Capsid (Page 332 - 333
. Capsomeres
. Enzymes

. Spikes (Page 333)

* Hemagglutinin
* Neuraminidase
c. Envelope
. Nonenveloped Viruses
. Enveloped Viruses

d. Viron Morphology (p. 373)
. Polyhedral
g Icosahedral

Vv Polio Virus

. Helical
* Rabies
. Complex
* Bacteriophages

Page 2



Microbiology Student Outline - Viruses

U2y pup ‘wIns ‘UosIapuy £q uoyIpa Y19 241192ds.12J uvuny y £80]01GOIIIY S, 42]SN 224N0S

—

sepuIAonsy |

—

paodojoauyg

sepriuaeupedoy |

QBPLIIABUAIY |
JepuAeAung
QEPUITAOXAWOYNI()

padojoauyg

JepLIAOXAWERIR]
QepLIAO[I]
oepuIopqeqy |

QBPLIIABUOIO))

padojoauyg

QRPLIATAR[
JepLIA®30],

QRPLIAIOIED)

QBpLIIARUION] _ |

QBPLITA0DY T pado[oAuauoN

QBPLITAOATR] T padojoausuonN

QBPLIIAXOJ ]

@omo~o>:m~|

VNY waﬁomeﬁl

OSIOANY

(-) papuens

o[3urg

(+) papuens

padooAusuoN

o[3urg

popuens

alqnoq

popuens

oepuasadioy
JQEPLIIAOPY N
QEPLIIABWOA]O]

oepuaewofideq

paodoroauyg

padojoausuonN

o[3urg

popuens

d1qno

UONBOTIUIP] [BIIA 0] A9 SNOWOIOYDI(]

VN Suiquosuery,
JSIOAY

VNI

VNd

SIUIIA

Page 3



Microbiology Student Outline - Viruses

3. General Classifications (Page 335)
A.  Enteric Viruses
B.  Respiratory Viruses
C.  Arboviruses (arthropod borne)

4. Bacteriophages (Pages 336 - 343)

A.  Lytic Cycle (Pages 336 - 337) SEE HANDOUT - “Lytic Cycle Stages”

5. Temperate Phage (Pages 338 - 339)

A.  Lysogenic Cycle (Pages 338 - 339) SEE HANDOUT - “Lysogenic Cycle”

1. Prophage or Temperate Phage

ii. Integrase (Page 338)

B.  Potential Outcomes of Medical importance (Page 339 - Table 13.3)

Lysogenized Bacterial Species | Metabolic Byproduct | Disease

- Corynebacterium diphtheriae Diphtheria Toxin Diphtheria

. Streptococcus pyogenes Erythrogenic Toxin Scarlet Fever
« Clostridium botulinum Neurotoxins Botulism

« Escherichia coli0157:H7 Shiga toxin Disentary

- Vibrio cholerae Choleragen Cholera

C.  Generalized Transduction (Page 340) SEE HANDOUT

D.  Restricted Transduction (Page 340) SEE HANDOUT
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6. Animal Virus Replication (Pages 343 - 348)

Pull out handout on Viral Lifecycle

A.  Adsorption (Attachment) (Pages 343 - 344)

1. Host Range and receptor limitations (Page 344)

B. Penetration
1. Enveloped Viruses
a. Fusion

b. Receptor Mediated Endocytosis

ii.  Nonenveloped Viruses

a. Receptor Mediated Endocytosis

C.  Uncoating and Nucleic Acid Release
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D.  Replication (Biosynthesis)
1. DNA Viruses (SEE HANDOUT !!) (Pages 345 - 346)

a. Replication in nucleus

ii. RNA Viruses (SEE HANDOUT !!) (Page 346)
a. Replication in cytoplasm
b. Viral Types
. dsRNA Viruses
* Example: Reoviridae

(R: respiratory; E: enteric; O: orphan)

. Sense (+) Strand = Antisense (-) Strand

* Example: Polio

. Antisense (-) Strand = Sense (+) Strand

a. Rhabdoviridae (Rabies)
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iii.  RNA Viruses with Segmented Genome (SEE HANDOUT !!) (Page 346)

. Influenze

a. Antigenic Drift

b. Antigenic Shift (See Handout)

iv.  Retroviruses (Page 346 - 347)

E. Assembly (Maturation)  (Page 347)

F. Release (Page 347)
1. Lysis
ii.  Budding

iii.  Exocytosis
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7. Acute Infections (Page 348)
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Adapted from: http://www.nature.com/nri/journal/v5/n10/fig_tab/nri1706_F2.html
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7. Persistent Infections (Page 348)
A. Persistent Chronic Infections

1. Hepatitis B

B. Persistent Latent Infections
1. Varicella Zoster Virus (VZV)

a. Chickenpox

b. Provirus

C. Shingles
Absorption and
Penetration Maximum Growth Rate

Persistent Latent Infection
Reactivation

Viral o
Particl may be self Limiting Persistent Chronic Infections
articies typically result
in Death
Log
Growth
Persistent Chronic Infection
< Acute Persistent Latent Infection
Infection .
Eclipse Time

Period

Page 9



Microbiology Student Outline - Viruses

7. Cancer and Viruses  (Page 350) SEE HANDOUT ! !

A. Regulation of Normal Cell Division

1. Oncogenes (or Proto-oncogenes)
ii. Tumor Suppressor Genes

B.  Oncovirus or Oncogenic Virus

C.  Transformation

D.  DNA Oncogenic Virus Example: Hepatitis B = Liver Cancer

8. Phage Therapy
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