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* Uncoating is a general term for the events which occur after
penetration.

* Uncoating is one of the stages of virus replication that has been
least studied and 1s relatively poorly understood.

* The product of uncoating depends on the structure of the virus
nucleocapsid.

* The structure and chemistry of the nucleocapsid determines the
subsequent steps in replication.




BOX 6-6. Steps in Viral Replication

. Recognition of the target cell
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. Macromolecular synthesis

a. Early mRNA and nonstructural protein synthesis:
genes for enzymes and nucleic acid-binding pro-
teins

b. Replication of genome 7 Siaieqes

¢. Late mRNA and structural protein synthesis

d. Post-translational modification of protein

Assembly of virus

Budding of enveloped viruses

Release of virus
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Genome Replication
and Gene Expression

* All viruses can be divided into seven groups - a scheme
was first proposed by David Baltimore in 1971.

* Originally, this classification included only six groups,
but it has since been extended to include the

hepadnaviruses
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* For viruses with RNA genomes in particular, genome
replication and the expression of genetic information
are inextricably linked, so both are taken into account.



The genomes

I: Double-stranded DNA. Examples: Adenoviruses, Herpesviruses,
Papillomaviruses, Poxiviruses, T4 bacteriophage
Some replicate in the nucleus e.g adenoviruses using cellular proteins.
Poxviruses replicate in the cytoplasmparvo Ji lue L dsDNA |55 DNA viruses JI 2|
* II: Single-stranded (+)sense DNA. Examples: phage M13, chicken
anaemia virus, maize streak virus ool to Tor orioatad e pamede
Replication occurs in the nucleus, involving the formation of a (-)sense
strand, which serves as a template for (+)strand RNA and DNA
synthesis. «s s ~Gastroenteritis
e III: Double-stranded RNA. Examples: Reoviruses, Rotavirues
These viruses have segmented genomes. Each genome segment 1s
transcribed separately to produce monocistronic mRNAs.
* IV: Single-stranded (+)sense RNA Examples: Hepatitis A and C,
Small RNA phages, common cold viruses, SARS
a) Polycistronic mRNA e.g. Picornaviruses; Hepatitis A. Genome RNA
= mRNA. Means naked RNA is infectious, no virion particle
associated polymerase. Translation results in the formation of a
s e g\ «polyprotein product, which is subsequently cleaved to form the mature
R CFay proteins.
(‘”’3" €Oexte b) Complex Transcription e.g. Togaviruses. Two or more rounds of
pro ease ) translation are necessary to produce the genomic RNA.



* V:Single-stranded (-)sense RNA. Examples: Influenza viruses,
Hantaviruses
Must have a virion particle, containing RNA directed RNA
polymerase.
a) Segmented e.g. Orthomyxoviruses. First step in replication is
transcription of the (-)sense RNA genome by the virion RNA-
dependent RNA polymerase to produce monocistronic mRNAs,
which also serve as the template for genome replication.
b)Non-segmented e.g. Rhabdoviruses. Replication occurs as above
and monocistronic mRNAs are produced.

* VI: Single-stranded (+)sense RNA with DNA intermediate in
life-cycle (Retroviruses). Examples: HIV, Avian leukosis virus
Genome i1s (+)sense but unique among viruses in that it 1s
DIPLOID, and does not serve as mRNA, but as a template for
reverse transcription.

* VII: Partial double-stranded (gapped) DNA with RNA D
intermediate (Hepadnaviruses) Example: Hepatitis B circular
This group of viruses also relies on reverse transcription, but unlike
the Retroviruses, this occurs inside the virus particle on maturation.
On infection of a new cell, the first event to occur 1s repair of the

gapped genome, followed by transcription—~ mRVA — *’—'-"-"Jf'f“)i’b‘w‘,’f o
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The monocistronic mRNA problem
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* Make one monocistronic mRNA per protein
* Make a primary transcript and use alternative splicing
* Make a large protein and then cut it into smaller proteins

* Include special features in the mRNA which enable
ribosomes to bind internally



~ Class I: Double-stranded DNA
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This class can be subdivided into two further groups:

A) Replication 1s exclusively nuclear. The replication of these viruses
1s relatively dependent on cellular factors.

B) Replication occurs in cytoplasm (Poxviridae). These viruses have
evolved (or acquired) all the necessary factors for transcription and
replication of their genomes and are therefore largely independent
of the cellular machinery.



Class I: Double-stranded DNA
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