Replication of Viruses



The pathological effects of the diseases
caused by viruses result from the
Interplay of several factors

Toxic effects of viral gene products on
the metabolism of infected cells

Reactions of the host to infected cells
expressing viral genes

Modification of host gene expression by
structural or functional Interactions
with the genetic material of the virus



Host Range, Susceptibility,
and Permissiveness

AThe process of infection begins with the coming
together of a virus particle and a susceptible
host cell .

AThe host range of a virus defines both the kinds
of tissue cells and animal species that it can
Infect and in which it can multiply (wide Vs
narrow).

ASusceptibiIity defines the capacity of a cell or
an animal to become infected.
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replication is a complex process that
ves multiple interactions at the molecular

C Discussion will concentrate on aspects relevant
to understanding of viral pathogenesis at the
molecular level.

C Important in the area of antiviral chemotherapy
where It Is needed to determine what stages
are likely to be potential targets or susceptible
to chemotherapeutic agents.



ATo infect a cell, the virion must attach to the
cell surface, penetrate the cell, and become
sufficiently uncoated to make its genome
accessible to viral or host machinery for
transcription or translation

AThe cell acts as a factory providing the
substrates, energy, and machinery necessary
for synthesis of viral proteins and replication of
the genome .

AEach infected cell may produce as many as 10°
particles(burst size), only 1-10% of which are
Infectious



Types of Infection
3 Infection of a cell may be:

3 Productive (permissive).
3 Abortive (non-permissive, defective).

3 Stringent or restrictive (transient
permissiveness).

3 Transforming.



3 Virus replication can be divided into eight
stages, namely: Attachment, penetration,
uncoating, genome replication, gene
expression, assembly, maturation and release

3 These are purely arbitrary divisions, used here
for convenience in explaining the replication
cycleofanon -exi sting n typilca

3 Not all stages described here are detectable as
di stinct stages for all v
together and appear to occur almost
simultaneously



C_; These stages can be classified into three
phases -:

| T Initiation phase
-Attachment
-Penetration
-Uncoating

Il - Replication phase

-DNA Synthesis

-RNA Synthesis

-Protein synthesis

Il - Release phase
-Assembly
-Maturation
-Exit from cell
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Attachment  (Adsorption)

AA_ttachmer_\t constitutes the specific binding of a
viral protein VAP to a constituent of the cell
surface (receptor/ anti  -receptor).

ACompIex viruses may have more than one
species of antireceptor molecules.

AAnti -receptor molecules may have several
domains, each of which may react with a
different receptor.



AMutations in the genes specifying anti
receptors may cause loss of the capacity
to interact with certain receptors.

AReceptors identified thus far are largely
glycoproteins or glycolipids

ARepuIsion between virus and cell
membrane impedes attachment because
both are negatively charged.



AAttachmen_t requires ions to reduce
electrostatic repulsion, but it is largely
Independent of temperature and energy.

Aattachment results from random collision
between virions and cell surface at a
frequency of 10-3to 10-% leading to a
physical complementary union.

AE_arIy binding Is reversible and firm
binding requires specific receptor ant
receptor interaction



AThe susceptibility of a cell is limited by
the availability of appropriate receptors,
and not all cells in an otherwise
susceptible organism express receptors.

A_Attachment of viruses to cells in many
Instances leads to irreversible changes in
the structure of the virion.

Ain some Instances, however, when
penetration does not ensue, the virus can
detach and elute from cell surface



ASome viruses have specific mechanisms
for detachment (neuraminidase).

AE|ution leads to changes in the virus VAP
which decrease or eliminate the
possibility of subsequent attachment to
other cells .



Penetration

3 An energy dependent step that occurs
almost instantaneously after attachment
and it involves one of three mechanisms

3 Endocytosis (viriopexis )  of the virus particle
resulting in accumulation of virus particles inside
cytoplasmic vesicles. Most common.

3 Fusion of the virion envelope with the
cellular membrane (Requires fusion protein in
viral envelope)



3 Translocation of the entire virus across
the plasma membrane. Rare and poorly
understood.

3 Penetration may be pH independent
and it is usually immediately followed
(Inseparable) by uncoating



Uncoating

3 Itis poorly understood.

3 The virus capsid is completely or partially
removed and the virus genome exposed,
usually in the form of a nucleoprotein complex

3 Uncoating may be initiated by attachment to
tha rarantnr nr nrnmMntand hyv tha aridie
environment or proterases found in an
endosome or lysosome.



