An Introduction

to the

Viruses

The Virus Particle

Obligate intracellular parasites
Protein coat

Nucleic acid—DNA or RNA

Acellular

Ultramicroscopic (20-450 nm)

Protein coat
Capsid (capsomeres)
Surrounds nucleic acid
Gives virus shape
Nucleocapsid
Capsid + Nucleic Acid
Envelope
Cell membrane with protein spikes
Part of last cell infected
Some viruses naked

a) Naked Nucleocapsid Virus

(b) Enveloped Virus

Virion—fully formed virus capable
of infection

Capsid and envelope responsible

for infective properties of virus

Contain proteins for attachment

Nucleic Acids
DNA or RNA—never both

May be single stranded, double
stranded, linear, circular or
fragmented

Some viruses contain enzymes for
specific operation in host cell

DNA and RNA polymerases




Classification and Naming Viruses

Several methods tried

Current method divides viruses into 3

orders, 63 families, 263 genera
Family names end in “-viridae”
Genus names end in “-virus”

Not widely accepted—genus or
common names used

Viral Multiplication
Adsorption  Recognition of virus and
host cell—attachment
Penetration/ Entrance of virion into
Uncoating  host cell
Replication Copy and manufacture
(Synthesis) of viral components

Assembly Assembly of virus
particles
Release Escape of virus

Animal Viruses

Host range
and adsorption

Specific cell
virus can attack
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Penetration and uncoating
Naked viruses taken in by endocytosis

Enveloped viruses fuse membranes

Replication and Protein Production
DNA Viruses
DNA migrates to nucleus
Directs activities of replication

RNA Viruses

RNA remains in cytoplasm

Directs activities of replication
Positive sense RNA

Negative sense RNA

Assembly (Maturation)

Mature virus particles assembled
from pool of parts

Capsid shell forms

Nucleic acid inserted

Enveloped viruses insert protein
spikes in cell membrane




Release
Naked Viruses
Cell lyses and dies

Enveloped Viruses

Virus patrticles “bud” from
cell membrane (exocytosis)

Cell membrane surface
diminished—usually dies

Release of
enveloped
virus

Infection
of cell
with an
enveloped
virus

Damage to Host Cell
Persistent Infections

CPE—Cytopathic Effect
« virally induced damage to host cell
* visible through microscope

Cell Death
Latent state (persistent infections)
Oncogenicity

Bacteriophages
Viruses that infect bacteria
Well studied
Complex viruses
Some show lysogeny
Dormant state

Phage DNA becomes inactive
prophage
Host cell not lysed—may reactivate




Cultivation and Identification
of Animal Viruses
Require living cells
Animal inoculation
Scarlet fever Bird embryos

Some bacteria rely on phages
for virulence

Corynebacterium diphtheriae

Vibrio cholerae Cell or tissue culture

. . Look for plaques and CPE
Clostridium botulinum

Prions

Proteinaceous infectious particles
Small, highly resistant particles

Spongiform encephalopathies

Kuru

Scrapie

Cruetzfeld-Jakob Disease (CJD)
Mad Cow Disease

Detection and Treatment
of Viral Diseases

Viroids Direct rapid antibody tests or
Naked strands of RNA checking cells for CPE
Same RNA—can find with probe Antibiotics work on procaryotic cells
Plant diseases only—Ileaf wilt Antiviral drugs more toxic to host

Interferon—natural antiviral
Vaccines




