VIRUSES

Anon-cellular, obligately intracellular parasites
Areplicate not by division

Acharacteristic intracellular life cycle (eclipse period)
Anfectious genetic information



VIRAL STRUCTURE

Nucleic acid

AEither DNAor RNA
ASinglestranded or doublstranded
ALinear or circular

ASegmented or nesegmented

Capsid:

Composed of protein

Structural units: capsomers

Different types of symmetry (helical, icosahedral, complex)
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Envelope:

APresent or absent depending on virus family
ALipoprotein membrane

AOriginate from cellular mebranes (cytoplasmic, nuclear
Intracytoplasmic)

AContain virus encoded glycoproteins

AEnveloped viruses are more sensitive



Virus classification based on:

AType of nucleic acid:

AssDNA, dsDNA, ssjRNA, ss(+) RNA, dsRNA
ASize and symmetry of nucleocapsid
APresence of envelope

AGenome organisation and relatedness
AAntigenic properties

ABiological properties (host range, tissue tropism, pathology)
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Replication of viruses

AOnly inside living cells (obligately intracellular)
ACharacteristic intracellular replication cycle

Metails are variable depending mainly on the
viral genome: ds DNA, ssDNA,
ss (+) RNA, ss (-) RNA, ds RNA
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Virus replication: single burst



General scheme of replication

Influenza virus
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Adsorption (attachment)

A The virus becomes attached to the cells.

A Adsorption occurs to specific cellular receptors
( glycoproteins, phospholipids, glycolipids).

A Presence of receptor is an important
determinant of host and cell specificity.

A Attachment is blocked by antibodies that bind to
the viral sites involved (virus neutralisation).
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Virus Receptors

A Many examples of virus receptors are now known.
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A Schematic representation of some virus receptors
- arrows indicate virus attachment site:



Penetration

A Penetration normally occurs a shyrfter
adsorption

A Penetration is generally an enerdgpendent
process.

A Three main mechanisms are involved:
1. translocation
2. endocytosis
3. membrane fusion



Translocation

1) Translocation of the

Cell membrane

Cytoplasm

entire virus particle
across the cytoplasmic
membrane of the cell.

A This process is

relatively rare among ]
viruses & Is poorly
understood.
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Endocytosis

A The most common

ENDOCYTOSIS:

mechanism of virus &, .0 000,000 © 0300
. O - Cell membrane
entry into cells. @ 85
p ] Coated o BN | conted vesicl
A This step does not 88 %o
require any specific [—

Vvirus proteins

A Receptor-mediated
endocytosis IS an
efficient process for
taking up extracellular
macromolecules.



