Paracytology and virology

2nd stage


Germs: Viruses, Bacteria, and Fungi

What is a germ?

The term 'germ' actually refers to any microorganism, especially those microorganisms that cause disease. Included in this category are certain viruses, bacteria, and fungi. 

What is the difference between these three types of microbes? Which ones cause which diseases, and should they be treated differently?

 Because viruses, bacteria, and fungi cause many well-known diseases, it is common to confuse them, but they are as different as a mouse and an elephant. A look at the size, structure, reproduction, hosts, and diseases caused by each will shedيفصل some light on the important differences between these germs.

 What is a fungus?

Fungi (plural for fungus) are different from both viruses and bacteria in many ways. They are larger, plant-like organisms that lack chlorophyll (the substance that makes plants green and converts sunlight into energy). Since fungi do not have chlorophyll to make food, they have to absorb food from whatever they are growing on. Fungi can be very helpful – brewing beer, making bread rise, decomposing trash – but they can also be harmful if they steal nutrients from another living organism. When most people think of fungi they picture the mushrooms that we eat. True, mushrooms are important fungi, but there are other forms such as molds and yeasts. 

What are bacteria?

Bacteria are very different from viruses. First of all, bacteria are much larger in size. The largest virus is only as big as the very smallest bacterium (singular for bacteria). But bacteria are still microscopic and cannot be seen with the naked eye. They are so small that the sizes of bacteria are measured in micrometers (10,000 micrometers = 1 centimeter).

What is a virus?

Viruses are very tiny, simple organisms. In fact, they are so tiny that they can only be seen with a special, very powerful microscope called an "electron microscope," and they are so simple that they are technically not even considered "alive."

However there are six characteristics of all living things:

1. Adaptation to the environment

2. Cellular makeup

3. Metabolic processes that obtain and use energy

4. Movement response to the environment

5. Growth and development

6. Reproduction

A virus is not able to metabolize, grow, or reproduce on its own, but must take over a host cell that provides these functions; therefore a virus is not considered "living.", so it is called obligate parasite that it is cannot be replicated alone unless within the host cell.

Terms & Definitions in Virology

Capsid: The protein shell, or coat, that encloses the nucleic acid genome. 

Capsomeres: Morphologic units seen in the electron microscope on the surface of virus particles. Capsomeres represent clusters of polypeptides. 

Defective virus: A virus particle that is functionally deficient in some aspect of replication. 

Envelope: A lipid-containing membrane that surrounds some virus particles. It is acquired during viral maturation by a budding process through a cellular membrane. Virus-encoded glycoproteins are exposed on the surface of the envelope. 
Nucleocapsid: The protein-nucleic acid complex representing the packaged form of the viral genome. The term is commonly used in cases where the nucleocapsid is a substructure of a more complex virus particle. 

Structural units: The basic protein building blocks of the coat. They are usually a collection of more than one non-identical protein subunit. The structural unit is often referred to as a protomer, and protects viral nucleic acid. 

Virion: The complete virus particle. In some instances (eg, papillomaviruses, picornaviruses), the virion is identical with the nucleocapsid. In more complex virions (herpesviruses, orthomyxoviruses), this includes the nucleocapsid plus a surrounding envelope. 

Classification of Viruses

Basis of Classification

The following properties have been used as a basis for the classification of viruses. 

(1) Virion morphology, including size, shape, type of symmetry, presence or absence of peplomers, and presence or absence of membranes.

(2) Virus genome properties, including type of nucleic acid (DNA or RNA), size of genome, strandedness (single or double), whether linear or circular, sense (positive, negative, ambisense), segments (number, size), nucleotide sequence, G + C content, and presence of special features [ex: repetitive elements].

(3) Physicochemical properties of the virion, including molecular mass, 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 nonstructural proteins, amino acid sequence, modifications (glycosylation, phosphorylation), and special functional activities (transcriptase, reverse transcriptase, neuraminidase, fusion activities).

(5) Genome organization and replication, including gene order, number and position of open reading frames, strategy of replication (patterns of transcription, translation), and cellular sites (accumulation of proteins, virion assembly, virion release).

(6) Antigenic properties.

(7) Biologic properties, including natural host range, mode of transmission, vector relationships, pathogenicity, and pathology.
Levels of taxonomy
	Taxonomic level 
	Suffix (comment) 
	Example 

	Order 
	-virales (a group of related families) 
	Mononegavirales 

	Family 
	-viridae 
	Paramyxoviridae 

	Subfamily 
	-virinae 
	Paramyxovirinae 

	Genus 
	-virus 
	Morbillivirus 

	Species 
	(an individual virus) 
	Measles virus 


Virus - Bacteria Differences 

· Viruses are the smallest and simplest life form known. They are 10 to 100 times smaller than bacteria. 

· The biggest difference between viruses and bacteria is that viruses must have a living host - like a plant or animal - to multiply, while most bacteria can grow on non-living surfaces. 

· Bacteria are intercellular organisms(i.e. they live in-between cells); whereas viruses are intracellular organisms (they infiltrate the host cell and live inside the cell). They change the host cell's genetic material from its normal function to producing the virus itself. 

· There are some useful bacteria but all viruses are harmful. 

· Antibiotics can kill bacteria but not viruses. 

· An example of a disease caused by bacteria is strep throat and an example of an affliction caused by a virus is the flu. 
Definitive Properties of Viruses: 
A more complete list of the defining properties of viruses is as follows: 

1. Viruses are obligate intracellular molecular parasites, which are very small and infectious. 

2. The virus genome is composed either of DNA or RNA. 

3. The virus genome directs the synthesis of virion components within an appropriate host cell. 

4. Progeny virus particles are produced by the assembly of newly made viral components. 

5. Progeny virus particles spread infection to new cells. 

Viroids

Small infectious agents that cause diseases of plants. Viroids are agents that do not fit the definition of classic viruses. They are nucleic acid molecules (MW 70,000–120,000) without a protein coat. Plant viroids are single-stranded, covalently closed circular RNA molecules consisting of about 360 nucleotides and with a highly base-paired rod-like structure. Viroid RNA does not encode any protein products; the devastating plant diseases induced by viroids occur by an unknown mechanism. To date, viroids have been detected only in plants; none have been demonstrated to exist in animals or humans.

Genetic Content of Viruses DNA viruses: 
Almost all DNA viruses which infect animals contain double-stranded DNA. Exceptions include the Parvoviridae (e.g., parvovirus B19, adeno-associated virus) and the Circoviridae (these include the recently discovered TT virus, which may be related to the development of some cases of hepatitis). 
RNA viruses: Almost all RNA viruses contain single-stranded RNA. Exceptions include the Reoviridae (e.g., rotaviruses) which contain double-stranded RNA. Other RNA viruses can be broadly subdivided as follows: 

• Viruses with positive strand (+) RNA genomes – i.e., genomes of the same polarity as mRNA. Viruses in this category include picornaviruses and caliciviruses. In addition, retroviruses contain two copies of +RNA, although they replicate by a unique mechanism. 

• Viruses with negative strand (-) RNA genomes – i.e., genomes of opposite polarity to mRNA. Viruses in this category all have helical capsids. Three members of the class are sufficiently closely related to comprise a distinct taxonomic order – the Mononegavirales (rhadboviruses, paramyxoviruses and filoviruses). The other (-) strand RNA viruses have segmented genomes (orthomyxoviruses have 8 segments while arenaviruses and bunyaviruses have either two or three segments, respectively. 
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