Microbiology – Virus Structure
What is a virus? (Murray Pg 43)
Viruses are obligate intracellular parasites that depend on the host machinery for replication. Reproduction of viruses occurs due to assembly of independent components, rather than bacteria which divide due to binary fission. 
Viruses range from 18nm – 300nm (visible under light microscopy), and they are able to easily pass through filters that are designed to filter the bacteria (i.e.: filters range from 0.22um – 0.45um). 
Structure and chemical composition? (Murray Pg 45)

Important structures are noted below:
· Have a nucleic acid core: can be DNA (single/double stranded, linear/circular) or RNA (+/- sense), enclosed by a protein coat called capsid. Together called nucleocapsid. Sometimes this is overlapped by another membrane called envelope. Nucleocapsids may be helical or cubic (icosahedral). Together it is called a virion. 
Classification of Viruses (Murray Pg 43)

There are many systems whereby viruses are classified, some outlined below:

· Nucleic acid type, size and morphology, means of replication, methods of transmission, presence of specific enzymes etc. 
Nomenclature of Viruses (Lecture notes)
The names of viruses follow certain distinct patterns, and these include:
· Viral characteristics, diseases they are associated with, or tissue or geographical locale where they were first identified. Examples given below:

· Viral characteristics: Picornavirus (“pico” = small, RNA = nucleic acid) or Togavirus (“toga” = mantle / membrane envelope surrounding virus)

· Disease association: Poxviruses = small pox disease

· Tissue association: adenoviruses (derived from your adenoids), reoviruses (r = respiratoru, e = enteric, o = orphan (no idea what this is)). 

· Geographical locale: Coxsackievirus (Coxsackie is a place in New York)

Cultivation of Viruses (Lecture notes)

Appropriate cultivation of virus can provide fast diagnosis of a virus. Here are some ways this can be done:

· Take a tissue culture, Recognition the cytopathological effect (CPEs such as: cell size, cell morphology, cell lysis, vacuolization, syncytia – fusion of cells), inclusion bodies (site inside cell virus is replicated). 
Virus replication (Murray Pg 49)
The following steps are necessary:
· Early phase: virus must recognize and attach to target cell, penetrate cell membrane and release (uncoat) its genome which is incorporated into nucleus (if need be i.e.: DNA virus ( nucleus, RNA virus ( cytoplasm)

· Late phase: New genome is replicated, viral macomolecules synthesized, virions assembled and release. 

· Eclipse period (refer to graph on Pg 49 3rd version): Because genome is uncoated, its identifiability as virus is lost. Eclipse period begins at uncoating stage, and ends when first virus is assembled (identifiability re-established). 

· Latent period: no virus has been released and includes eclipse period. Ends with release of virus out of infected cell
Stages of replication (Murray Pg 49)

The stages are described in a summarical fashion below:
· Entrance and attachment: This is when virus binds to host cell. Viral attachment proteins expressed  virion will bind to viral receptors expressed on host cell (receptors can be as simple as glycoproteins/carbohydrates). If viruses bind to specific host cells, then species of virus is restricted (e.g.: virus may only bind to neurons, lymphocytes etc). 

· Penetration: Once bound, they undergo endocytosis or viropexis (after binding, hydrophobic parts of capsid exposed, thus virus slips through hydrophobic parts of membrane to enter cell). 
· Uncoating: involves removal of virus protein coat, this is done either upon fusion into host cell membrane / acidic environment of proteases and digestive enzymes. E.G: sometimes 2 step process, reovirus / poxvirus, partially uncoated upon entry, inner capsid remains, contains polymerases for replication of RNA. Because some bits exposed, a mRNA is synthesized to produce uncoating enzyme, inner capsid removed. 
· Eclipse phase: explained above. This time involves: transcription and translation processes
· DNA viruses: most go into nucleus. RNA viruses: 

· Depends: if +ve sense RNA ( then can act as mRNA ( aid in replication (e.g.: polio virus)

· If –ve sense RNA ( make new +ve sense mRNA ( then can act as mRNA ( aid in replication (e.g.: influenza and mumps)

· Retroviruses: mRNA copied into DNA (hence retro ( “reverse process”), incorporated into host DNA. 

· Assembly: virion is assembled from viral proteins, eventually making a virus. Envelope can be acquired in in nucleus (e.g.: herpes viruses), or cytoplasm (i.e.: influenza, mumps, measles), or virus can make its own (i.e.: poxviruses)

· Release: viruses are released by lysis (e.g.: naked capsid viruses), exocytosis (i.e.: poxviruses), or budding of plasma membrane (i.e.: enveloped viruses)

Specific inhibitors or viral infections and multiplication (Lecture notes)

Viruses can be inhibited by looking at the viral replication cycle presented above:
· Prevent attachment and uncoating

· Inhibit viral genome replication 

· Inhibition of viral protein synthesis and assembly of these proteins (e.g.: interferons)
· Basically, the more complex the viral replication cycle is: the most opportunities it gives us to inhibit its function. Example: HIV virus has very complicated replication cycle. 

Interferons (Lecture notes)
These are naturally occurring antiviral substances. Once a virus infects a cell, interferons are produced and these are released, bind to other non-exposed cells. They induce antiviral protein production. These then inhibit mRNA transcription or translation of virus. Also have antitumour activity. Two main types evident: alpha, and beta interferons. 
Clinical success (Lecture notes)

If we can clone interferons then we can introduce them into our body so that they protect the unexposed cells. For example: alpha – 2 - interferon was cloned from: Hairy cell leukaemia, Kaposi’s sarcoma, T cell lymphoma. 
Side effects include: flu – like symptoms, granulocytopaenia (deficiency of circulating granulocytes), thrombocytopaenia (deficiency of circulating platelets)
