Virology /lecture 2                                                                                    Department of biology / 4th stage
Types of symmetry of virus particles:

1. Icosahedral symmetry
Composed of l2 vertices, has 20 faces (each an equilateral triangle) with the approximate outline of a sphere.  e.g. Herpesviruses, Adenoviruses.
[image: نتيجة بحث الصور عن ‪capsomeres‬‏]

2. Helical symmetry
In which the capsomeres are arranged in a hollow coil that appears rod-shaped. The helix can be either rigid or flexible. e.g. Influenza viruses
[image: نتيجة بحث الصور عن ‪capsomeres‬‏]
3. Complex structures  e.g. Poxviruses

[image: نتيجة بحث الصور عن ‪capsomeres‬‏]

Classification of viruses

l. Virion morphology, including size, shape, type of symmetry presence or absence of envelope.
2. Virus genome properties, including type of nucleic acid (DNA or RNA), size of genome, strand (single double), whether linear or circular, positive or negative sense (polarity), segments (number, size).
3. Physicochemical properties of the virion, including PH stability, thermal stability, and susceptibility to physical and chemical agents, especially ether and detergents.
4. Virus protein properties, including number, size and functional activities of structural and non-structural proteins, amino acid sequences, and special functional activities (transcriptase, reverse transcriptase, neuraminidase, fusion activities).
5. Genome organization and replication, including  gene order, strategyof replication (patterns of transcription, translation), and cellular sites (accumulation of proteins, virion assembly, virion release).
6. Antigenic properties
7. Biological properties, including natural host range, mode of transmission, vector relationships, pathogenicity, tissue tropisms, and pathology.
	
Universal system of virus taxonomy:
Families — on the basis of virion morphology, genome structure and strategies of replication.
Virus family names have the suffix — viridae.
Genera — based on physicochemical or serological differences.
Genus names carry the suffix — virus.

Reaction to physical and chemical agents:

1. Heat and cold
Viral infectivity is generally destroyed by heating at 50 to 60 C° for 30 mint., hours at 20 C°, days at 4 C°. Viruses can be preserved at -196 C° (liquid nitrogens).

2. PH`
Viruses can be preserved at physiological PH (7.3).

3. Ether susceptibility
Ether susceptibility can be used to distinguish viruses that possess an envelope from those that do not.



4. Detergents
Nonionic detergents solubilize lipid constituents of viral membranes. The viral proteins in the envelope are released. Anionic detergents also solubilize viral envelopes; in addition, they disrupt capsids into separated polypeptides.

5. Salts 
Many viruses can be stabilized by salt in concentrations of 1 mol/L. e.g. MgCl2, MgSO4, and Na2SO4.

6. Radiation
Ultraviolet, X-ray, and high-energy particles inactivate viruses,

7. Formaldehyde
Destroys viral infectivity by reacting with nucleic acid. 

8. Antibiotics
Antibacterial antibiotics have no effect on viruses.









Atypical virus-like agents 
1-Defective viruses: are composed of viral nucleic acid and proteins. Viruses usually have a mutation or a deletion of part of their genetic material.

2-Pseudovirions: contain host cell DNA instead of viral DNA within the capsid. 

3-Viroids: Consist solely of a single molecule of circular RNAwithout a protein coat or envelooe. 

4-Prions: are infectious particles that are composed solely of protein. No detectable nucleic acid.
   They are implicated as the cause of certain "slow" diseases called transmissible spongiform encephalopathies:
• Creutzfeldt-Jakob disease in humans. 
• Scrapie in sheep 
The term spongiform refers to the sponge-like appearance of the brain seen in these diseases. The holes of sponge are vacuoles resulting from dead neurons.  

         Prion proteins are encoded by a cellular gene. When these proteins are in normal configuration, they are non pathogenic, but when their configuration changes, they aggregate into filaments, which disrupts neuronal function and results in the symptoms disease.

Prions are highly resistant to inactivation by UV light, heat; they are rermarkably resistant to formaldehyde and nucleases. They are inactivated by hypochlorite, NaOH, and autoclaving.
Prions transmitted by human growth hormone and neurosurgical instruments.
Because they are normal human proteins, they do not elicit an inflammatory response or an antibody response in humans.

Bovine spongiform encephalopathy 
[bookmark: _GoBack]"Mad cow" disease. Cattle eating brains obtained from sheep infected with scrapie prions.
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