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 ALL ABOUT VIRUSES 
Biology              Mrs. Schalles

Name_________________________________________________________Period________

Please fill in the blanks as you listen to the lecture.

I.  Introduction
A six-kingdom classification system fails to classify viruses because _______________________

_____________________ They neither reproduce independently nor utilize energy.

Viruses are now defined as ____________________________________________________________

__________________________________________________________________________________

II.  Brief history 
Viruses were not known to biologists for a long time due to their ultramicroscopic structure. Scientists knew something  was causing __________________________ which were not due to bacteria. They attracted the attention of investigators in the 19th century when mosaic disease (TMV) caused severe damage to commercially important ___________________.
III.  Discovery of Viruses:  A scientist, ________ in1886, demonstrated that the tobacco disease could be transmitted just by applying the ______________ to the leaf of healthy plant. Mayer thought that the causative agent was a __________. An experiment was performed by Russian biologist _________________(1892) who demonstrated that the sap of infected leaves, even after passing through the finest porcelain filter (which prevents bacteria to pass through), remained infective. He, therefore, ruled out the presence of bacterium but could not think of any other causative agent. It was suggested that the infective agents were not any submicroscopic particles but the fluid itself which he called "contagium vivum fluidum" which means _______________________ This was later on called viron (meaning _____________) and the disease causing agent called ____________. In 1915, it was discovered that viruses could even attack ___________________ (we call these bacteriohages).

IV.  Structure: The virus is composed of two major parts: 

(1) ______________________ (Protein shell) and 

(2) ________________________. (DNA or RNA but NOT both)
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V.  General characteristics:
A large number of viruses are now known. They are diverse in form and infect a number of organisms. Despite diversity of form and structure, they show the following important characteristics common to all viruses:

1) They are ______________________ (much smaller than bacteria) disease-producing entities.

2) They have no ________________________ and also no metabolic machinery of their own.

3) They are simple in structure, basically composed of ________________________ wrapped in a _________________________ (the capsid).

4) __________________ is only of one type, either DNA or RNA, but never both.

5) They are ________ ________________________ as they are completely inactive outside the host.

6) They ______________ within the host by commandeering the metabolic machinery of the host cell.

7) They are ___________________, i.e. they always infect particular organ or organism.

8) They are _____________ of growth and division (see #5,6,7).

9) They are _____________________ by antimicrobial antibiotics.

10) They may undergo ____________________. (This is why it is so hard to come up with a vaccine in some cases. Some viruses change rapidly)

VI.  Shapes:  Viruses occur in three main shapes:

(I)  _____________ or spherical, e.g. adeno virus, herpes virus etc.

(II) ______________or rod-like, e.g. tobacco mosaic virus, (TMV), influenza virus, etc.

(III) _________________or irregular, e.g. bacteriophage, HIV etc
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VII.  Classification of Viruses: NOT in the ________________ (because they are not considered to be _______)! According to the type of hosts they infect, viruses may be classified as one of the following three types:
(1) ____________viruses: These are pathogenic viruses which infect plants. They are usually rod-shaped, containing nucleic acid in the form of RNA, e.g. tobacco mosaic virus (TMV), beet yellow virus (BYV) etc. Common plant viral diseases are (a) mosaic disease of tobacco, papaya, apple etc., (b)black ring spot of cabbage, (c) leaf-roll of potato, and (d) spotted wilt of tomato.
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(2) ________________ viruses: These are pathogenic viruses infecting animals. They are generally polyhedral or spherical in shape. The capsid in some is surrounded by envelope, and the nucleic acid is either DNA or RNA. 

According to the type of tissue which they infect, they are as follows:

(a) Dermatotropic: Viruses infecting the ___________, e.g. measles, chicken pox.

(b) Viscerotropic: Viruses infecting ___________________, e.g. yellow fever, jaundice, mumps.

(c) Neurotropic: Viruses infecting ___________________, i.e. polio, meningitis.
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Viral group Nucleic acid Shape and structure Examples o discases they cause
Papovaviruses  DNA icosahedral, non-enveloped  warts, cancer
Adenoviruses __ DNA icosahedral, non-enveloped _ respiratory and intestinal infections
Herpesviruses  DNA icosahedral, enveloped herpes simplex, chickenpo,

shingles, infectious mononucleosis
Poxviruses DNA complex brick-shaped, smallpox, cowpox

enveloped

Picomaviruses ANA icosahedral, non-enveloped _paliomyelitis, hepatitis, cancer
Mycoviruses  RNA helical, enveloped influenza A, B, and C
Rhabdoviruses  RNA helical, enveloped rabies
Retroviruses  RNA icosahedral, enveloped AIDS, cancer
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(3)_________________ virus: These are pathogenic viruses infecting bacteria and are called _________________or simply phages. Their nucleic acid is DNA, e.g. T2, T4, T6

 These viruses have been widely studied by scientists. 

VIII.  Significance of viruses

1. Viruses are a kind of ______________________________ to biologists as they are at the threshold of living and non-living, showing the characteristics of both.

2. Viruses are used by humans in eradicating harmful pests like insects and in controlling the population of organisms such as rabbits by inducing viral infection. Thus they are used as a form of ___________________________.
3. Viruses are valued as _______________________. Due to simplicity of structure and rapid multiplication, they are widely used in research, in the fields of molecular biology, medicine and genetic engineering. Their role in fundamental research to unlock the intricate phenomena of life is important in modern medicine & science.
4. Viruses have also concerned work in __________________ Apart from causing diseases in crops, bacteriophages attack ______________ of the soil and are responsible for reducing fertility of the soil.

5. In industry, however, viruses are used in preparation of  _____________ to be used against diseases like rabies, polio, etc. The multiplication of viruses in bacterial cell is also used to make antibodies.

IX.  Particles smaller than viruses:

1.  ___________- short single strand of RNA with no surrounding capsid (looks like a tangled string)
usually infect ______________.  Not even enough RNA direct making a protein, just enough to interfere with normal cell function.

2.  __________.  No Nucleic Acids- just the glycoprotein coat with a poly peptide. This is the agent that causes diseases like   ___________________  &       _____________
Discussion:  Prions were found to cause a disease called "______________________”in tribes in the Kuru region of Papua/New Guinea in the late 1950's. The disease causes symptoms that include dementia (hence the laughing) and lead to death.  (The brains of infected individuals exhibited a pattern known as spongiform encephalopathy where brain tissue is lost through the death of neurons, leaving open areas and a brain that looks like a sponge. The death of brain tissue leads to dementia and eventually more serious neurological problems)
 The symptoms of Kuru disease are similar to other dementias & senility
The pathology and progress of the disease is similar to what we call Alzheimer's disease
 
The difference between Kuru disease and senility is that Kuru is ________________________
In the Kuru tribes, cannibalism and eating the brains of respected tribe members after death was common & this is how the Kuru infective agent was transmitted Scientist thought that Kuru was caused by a virus but no virus was found. The term prion (from “protein” was coined to describe these "proteinaceous infectious particles" 


________________________ - BSE - Bovine spongiform encephalopathy
____________________in sheep - scrapes off their fur
Can we catch these diseases? Yes. Close contact with infected sheep or cows or eating their flesh may transmit the prion disease. It is hard to stay away from animal products - even gelatin capsules and cosmetics contain materials from rendering (boiling up) the carcasses of animals

IX Replication of viruses: How do viruses replicate since they are _____________________

_________________________________________parasites?

During the the __________________________–a virus invades a host cell, produces new viruses by commandeering the reproductive mechanism of the cell, destroys the host cell and releases new viruses. A virus that immediately causes diseases is called ___________________
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Sometimes a virus can invade its host without immediately causing disease. In the
________________________________________________ viruses stay inside the host for an extended time.  A virus that can stay in its host this way without causing disease right away is called ______________________________________.
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Chickenpox Air currents Rash, fever 5
Measles Air currents Blotchy rash, high fever, congestion in nose

and throat

Rubella (German measles)

Air currents

Rash, swollen glands

Air currents.

Swollen salivary glands

Influenza (flu)

Air currents

Headache, muscle aches, sore throat, cough;
historically, one of the great “killer” diseases

Smallpox

Air currents

High fever, pustules on skin; often fatal;
now eliminated

Infectious hepatitis

Contaminated food or water

Fever, chills, nausea, swollen liver, jaundice,
pain in the joints

Polio

Contaminated food or water

Headache, stiff neck, possible paralysis

Yellow fever

Mosquitoes

Nausea, fever, aches, liver cell destruction;
can be fatal

AIDS

Sexual contact, contaminated
blood products, contaminated
hypodermic needles and syringes

Immune system failure; fatal




VIRAL DISEASES AND MODE OF TRANSMISSION
