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The uni . C .
nique feature of vira| replication is that soon after interaction with the host cell , the

infecti irion is di .

INg virion is disrupted and its measurable infectivity is lost (eclipse period) ; its
durati ' : :
- ation varies depending on both the virus and the host cell, and it is followed by an
interval of rapid accumulation of infectious progeny virus particles.
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There are 6 major steps in the replication cycle of all viruses:

= L= L3 - L

ol

Adsorption.

Penetratibn. e_g\\p s
c/\\oo‘ (l;@ﬁ)r- Ne Ne

c\?P e avance, c’?' \VAVP RN WA in k:‘(

| eibaney por=d

Release. on g o —
e\

Yo
reczg’h-’ Pratein .
(1)-wattachment, penetration, and uncoating); @§LG$f$t5&

(2) Middle events (gene expression and genome replication); 3 Formabiom 2% Shrucbutal prateia
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Nucleic acid and protein synthesis.

Assembly of virions.
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Adsorption (Attachment ) e
Specific viral outer proteins (or glycoproteins on
envelope viruses) bind to receptors on cell
membrane. This C:zszgecit"lcity determines _tbgﬁ%

range and tissue tropism e.g, herpes simplex virus
type 1 attaches to the fibroblast growth factor

receptor, rabies virus to the acetylcholine receptor,
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and hUman immunodeficiency virus (HIV) tothe |,

CD4 protein on helper T lymphocytes.
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Penetration 4 emloca\m;u ,

Virus uptake by\?inggtosis (viropexﬂor by fusion of the viral envelope with

the cytoplasmic membrane.
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Nucleic acid and protein synthesis

W Replication involves synthesis of viral messenger RNA (mRNA) (Transcription)
for viruses except positive sense RNA viruses, and viral protein synthesis

(Translation).

o Wnappen tn O Stasest - shrucke
T e N‘P\é"\\‘ “ apven wm — oa YLon Str;‘_:;‘

# Early mRNA and proteins are synthesized:; the early proteins are gnzymes
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used to replicate the viral genome. Late mRNA and proteins are then

synthesized. These late Froteins are the structu@capsid proteins.
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Reverse transcribing viruses:

produced by reverse transcription into the host genome.

Reverse transcribing viruses replicate using reverse transcription “rev\sr‘i:e ? L v e
transcriptase enzyme”, which is the{formation of DNA from an RNA emplate. W\t <
Reverse transcribing viruses containing RNA genomes use a DNA s den L
intermediate to replicate such as retroviruses that often integrate the DNA u“; \:‘::‘L
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The progeny particles are assembled by packaging the viral nucleic
acid within the capsid proteins. Following the assembly of the virus

particles post-translational modification of the viral proteins often

occurs. In viruses such as HIV] this modification, (sometimes called
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Release

Viruses are released from the host cell by lysis, a process that kills the cell by
bursting its membrane. Enveloped viruses (e.g., HIV) typically are released from
the host cell by budding. During this process, the virus acquires its envelope which
is derived form the host's cell membrane.
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Lytic Infections

Similar stages as animal viruses:

» Adsorb to host bacteria

» The nucleic acid penetrates the host
after being injected through a rigid
tube inserted through the bacterial
membrane and wall.

The host cell machinery is then used
for viral replication and synthesis of
viral proteins

As the host cell produces new parts,

they spontaneously assemble and
released
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* Temperate phageJ viral DNA enters an inactive prtophage stage

* Lysogeny: the cell’s progeny will also have the temperate | phage DNA—
* Lysogenic conversion: when a bacterium acquires a new trait from its
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@ » Corynebacterium diphtheriae toxin responsible for the disease
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@ Lysogenized streptococci erythrogenic toxin.
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@ Botulinum toxins by lysogenized strains of C. botulinum.

— T

Lysogenic Infections:
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