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VIRUSES
#2.  VIRUSES
 A virus is simply a __________________ wrapped in a coat of protein.

A few types of viruses may have a membrane envelope.

The only thing a virus can do is invade a cell and cause the host cell to use its own proteins to make new virus particles.
#3. Martinus Beijerinck

He is most famous as the founder of _____________. He discovered viruses, by proving in filtration experiments that the tobacco mosaic disease is caused by something smaller than a bacterium. He named that new pathogen virus. 1898.

#4. Wendell Stanley

In 1935 he removed the fluid from one ton of diseased tobacco leaves and evaporated it.  

A teaspoon of needle-like crystals remained.  

This was the tobacco mosaic virus.
#5. Chase and Hershey Experiment
Their experiment showed that DNA is the genetic material of a virus called T2 which infects E. coli bacteria. Until their work, it was not known whether a virus had protein or DNA inside its coat. 

Bacterial viruses are called _________________________.

#6. VIRUSES

The prime directive of all organisms is to ________________ and survive, which in most cases are considered a nuisance to humans.
#7. LIVING vs NONLIVING

Viruses possess both living and non-living characteristics. The unique characteristic that differentiates viruses from other organisms is the fact that they require other organisms to host themselves in order to survive; hence they are deemed _____________________  ________________________
 But outside an organism, they exist as a nonliving _______________________
#8. WHAT IS A VIRUS?

A virus is a microscopic parasite that infects cells in biological organisms. 

Viruses are obligate intracellular parasites; 

They can reproduce only by ______________     _______ __________________ other cells as they lack the cellular machinery for self reproduction. 
#9. VIRUS vs PHAGE

The term virus usually refers to those particles which infect _______________, whilst the term bacteriophage or phage is used to describe those infecting ___________________.
#10. ORIGINS OF VIRUSES

The origin of viruses is not entirely clear and there may not be a single mechanism that could account for all viruses.

 Some of the smaller viruses that have only a few genes may have originated from host organisms. 

 Their genetic material could have been derived from transferable elements like plasmids or transposons. 
#11. ORIGINS OF VIRUSES
Viruses with large genomes may represent extremely reduced microbes which established symbiotic relations with host organisms, allowing the loss of some genes needed for existence independent of a host. 

#12. ORIGINS OF VIRUSES
Other infectious particles which are even simpler in structure than viruses include viroids, virusoids, and __________________.
#13. VIRAL STRUCTURE
Virus particles comprise a nucleic acid genome that may be either DNA or RNA, single- or double-stranded, and positive or negative sense. This is surrounded (encapsulated) by a protective coat of protein called a _______________.
#14. VIRAL STRUCTURE
Typically these particles carry a small amount of nucleic acid (either DNA or RNA but not both) surrounded by some form of protective coat consisting of proteins, lipids, glycoproteins or a combination. 

#15. VIRAL STRUCTURE
Viral genomes code not only for the proteins needed to package its genetic material, but for proteins needed by the virus during its life cycle.
#16. Cell Assimilation by a Virus
Viruses are tiny micro-organisms, and due to their size and simplicity, they are unable to replicate independently. 

Therefore, when a virus is situated in a host cell, it produces many new viruses before the host cell dies.

#17. Cell Assimilation by a Virus
This is done by altering the genetic make-up of a cell to start coding for materials required to make more viruses. 

By altering the cell instructions, more viruses can be produced which in turn, can affect more cells and continue their existence as a species.
#18. VIRAL REPLICATION

          The following is a step by step guide of how a bacteriophage (___________________) takes control of its host cell and reproduces itself.

#19. VIRAL REPLICATION
ATTACHMENT- The virus approaches the bacteria and attaches itself to a receptor on the cell ____________________. 

INJECTION - The tail gives the virus the means to thrust its genetic information into the bacteria. 

REPLICATION-Nucleotides from the host are 'stolen' in order for the virus to create copies of itself. The viral DNA alters the genetic coding of the host cell to create protein __________________ for the newly create viral DNA strands.

#20. VIRAL REPLICATION
ASSEMBLY - The viral DNA enters its new DNA coat.

RELEASE -  The cell is swollen with many copies of the original virus and bursts, allowing the viruses to attach themselves to other nearby cells 

The process begins all over again with many more viruses attacking the hosts' cells typically ___________________________ new viruses.

#21. EFFECTS OF VIRAL INFECTION
3 possible effects once virus is established in a cell’s genome:

  1. Cell unchanged – virus is latent (waiting to replicate). ___________________  ____________ Ex. Cold sores.

  2. Cell changed – _________________ cell, allergy cell.

  3. Cell is killed but has produced many new viruses – is virulent, _______________  ______________.
#22. LYTIC CYCLE
The lytic cycle is one of the two cycles of viral reproduction, the other being the lysogenic cycle. 

These cycles should not, however, be seen as discrete and separate, but rather as somewhat interchangeable. 

The lytic cycle is typically thought of as the main method of viral replication, since it results in the destruction of the infected cell, which is how viruses cause damage to their hosts. 
#23.  LYTIC CYCLE
The viral nucleic acid takes over and uses the host cell’s organelles to make many copies of the virus. In the case of DNA viruses, the DNA transcribes itself into messenger RNA (mRNA) molecules that are then used to direct the ribosome. 

In ____________, or RNA viruses, a unique enzyme called reverse ___________________transcribes the viral RNA into DNA, which is then transcribed again into mRNA. 

#24. LYSOGENIC CYCLE

The lysogenic cycle is complementary to the lytic cycle for viral entry and reproduction within cells.

 While the lytic cycle is common to both animal viruses and bacterial phages, the lysogenic cycle is more commonly found in ___________________ viruses.

#25. . LYSOGENIC CYCLE
The following are the steps of the lysogenic cycle:

1) Viral genome enters cell.

2) Viral genome integrates into host cell genome 

3) Host cell DNA plolymerase copies viral chromosomes 

4) Cell divides and virus chromosomes are transmitted to cell's ________ cells 

#26. . LYSOGENIC CYCLE
5) At any moment when the virus is "___________", the viral genome detaches from the host cell's DNA and enters stage 2 of the lytic cycle.

 While it is unclear, as of yet, what exactly constitutes a "trigger" that activates the viral DNA from the latent stage entered in Step 4, common symptoms that appear to "trigger" the viral DNA are hormones, high stress levels and free energy within the infected cell. 
#27. VIRAL CLASSIFICATION

By __________________:

1. bacteria

2. plant

3. animal

Viruses are very specific in their host, USUALLY.  It used to be thought that a virus could not infect a different species, but that has been disproven.

Examples- avian flu, swine flu, rabies.

#28. DEFENSES AGAINST VIRUSES
Organisms must find a means of defense against antigens (proteins on viral coat).

 If this was not the case, bacteria, fungi and viruses would replicate out of control inside other organisms which would most likely already be extinct.

#29. DEFENSES AGAINST VIRUSES
Means of defense can be categorized into first and second lines of defense, with the first line usually having direct contact with the external environment.

#30. First Lines of Defense

___________ is an excellent line of defense because it provides an almost impenetrable biological barrier protecting the internal environment. 

______________is an enzyme found in tears and saliva that has powerful digestive capabilities, and can break down foreign agents to a harmless status before they enter the body. 

The clotting of blood near open wounds prevents an open space for antigens to easily enter the organism by coagulating the blood. 

#31. First Lines of Defense
Mucus and ___________found in the nose and throat can catch foreign agents entering these open cavities then sweep them outside via coughing, sneezing and vomiting. 

The cell wall of plants consists of fibrous proteins which provide a barrier to potential viruses.
#32. First Lines of Defense
If these first lines of defense fail, then there are further defenses found within the body to ensure that the foreign agent is eliminated.

#33. Second Lines of Defense

     _________________ are a family of proteins that are released by a cell that is under attack by an antigen. 

 These interferons attach themselves to receptors on the plasma membrane of other cells, effectively instructing it of the previous cells' situation.
#34. Second Lines of Defense
This tells these neighboring cells that an ________________ is nearby and instructs them to begin coding for _________________proteins, which upon action, defend the cell by shutting it down. In light of this, any invading antigen will not be able to replicated its DNA (or mRNA) and protein coat inside the cell, effectively preventing the spread of it in the organism. 

These antiviral proteins provide the organism with protection against a wide range of viruses.
#35. Second Lines of Defense
This action brought about by interferon is a defensive measure, while white blood cells in the second line of defense in animals can provide a means of attacking these antigens.

One method of attacking antigens is by a method called _____________ where the contents of the antigen are broken down by molecules called ____________.

#36. Second Lines of Defense
These phagocytes contain digestive enzymes in their l__________, such as lysozyme. White blood cells such as a neutrophil or a monocyte are capable of performing phagocytosis,

#37. Second Lines of Defense
White blood cells are also responsible for _______________ formation.

Certain antibodies are synthesized in response to the presence of certain antigens.

#38. Second Lines of Defense
Specific Immune Responses

_______________ are a type of white blood cell capable of producing a specific immune response to unique antigens. Some of these lymphocytes are capable of entrapping antigens on their surface.

When lymphocytes catch these antigens they can then begin to code for unique antibodies, structures that are capable of catching these antigens.

#39. Second Lines of Defense
The lymphocytes code for a particular _______________ in response to a particular antigen.

 The antibody that is formed will be capable of catching free antigens therefore neutralizing the threat as seen next.

#40. ANTIGEN-ANTIBODY RESPONSE

#41. B and T LYMPHOCYTES

B lymphocytes (B Cells) produce free moving antibodies while T lymphocytes (T Cells) produce antibodies on their surface.
#42. Types of Immunity
Active immunity - _____________________ are used for health purposes to expose our bodies to a particular antigen. 

These antigens are usually killed or severely weakened to decrease their potency.

 After destroying these pathogens, the body stores some T cells as memory cells, due to the fact they code for a particular antigen and can be used when needed. 

This memory in T cells can be a means of artificially acquiring immunity while a genuine attack by a pathogen is a naturally acquired type of immunity.

#43. Passive Immunity

Passive immunity -- This is where immunity to particular antigens is a result of genetic traits passed on from parents rendering the offspring immune to a particular pathogenic threat. 
