Viruses, Bacteria and Protists                 Brilakis    

Viruses: 
Viruses are not capable of reproducing on their own, therefore, they lack one of the crucial requirements for life. 
The viral “envelope” exhibits recognition proteins, but their mutation rate is so high that these proteins change shape frequently, fooling the immune system of host.
        Bacteriophages: these viruses infect bacteria and so are frequently used in the lab. Bacteria replicate so rapidly that they are the perfect “lab rat”. Their protein coat resembles a space ship.
        Animal viruses: these viruses may have DNA or RNA and unusual replication techniques. They cause pox diseases, colds, influenza, warts, herpes, AIDS
        Plant viruses: by using the cell wall piercing machinery of an insect, these viruses are able to infect plants. Cause extensive crop damage.
How do viruses replicate?
1. Attachment: virus particle “recognizes” proteins of host cell
2. Penetration: The DNA/RNA is inserted into the host cell (or whole particle enters)
3. Replication/ Synthesis: Viral DNA/RNA pirates the machinery of the host cell to make copies of the viral nucleic acids, proteins, enzymes.
4. Assembly: Viral nucleic acids and protein coat are assembled to form new infectious particles.
5. Release: Viral particles are released from the cell 

Lytic vs. Lysogenic Pathway
There may be two paths taken…one allows the virus to lyse the cell and release newly formed viral particles  and is called the Lytic Pathway.  BUT another pathway exists.  The Lysogenic Pathway exhibits a latent period whereby the viral DNA is “inserted” into the host DNA where it remains and is passed down every time the cell replicates. Later, the viral DNA can be “triggered” to activate, where they then become lytic. If you get cold sores(herpes simplex 1 virus), stress factors, heat, or hormones reactivate the virus and viral particles travel down the neurons from where the virus is stored ( in the facial ganglia) to the epidermis, where they infect host cells and cause the lesions.
Infectious Diseases:
An infection is when your body is invaded by foreign pathogens such as bacteria, virus or fungus, protozoans or worms. Disease is the body’s inability to fight this invasion resulting in damage to the system. Epidemics are rapid surges in infection in a given area. Pandemic refers to global infection. AIDS is an example. It is incurable, infectious and results from the HIV virus.
It is not in the best interest of the virus to kill its host, rather, to keep it alive as long as possible, for it functions as the virus’ “livlihood”. Newly emerging viruses are infectious and deadly. 
Ex.:Ebola…this is an RNA virus with a 90% death rate and is highly infectious. It evolved in monkeys and made the “jump” to humans sometime in the last century. Reported cases began in the 1970’s, coinciding with the introduction of humans to otherwise remote areas of Africa’s tropical forests. With no cure and no treatment, the virus destroys the circulatory system in days.

Four epidemics have been reported so far. Isolation is the ONLY method to contain this virus.
Ex.: monkeypox…also making the leap from monkeys to humans…the flesh trade…viral particles seeping into cuts in the skin. This pox virus can be controlled with the smallpox vaccine..except we don’t have enough ever since we declared smallpox wiped off the face of the planet…but then there are those pesky vials of the stuff collecting dust in tucked away labs…    


(What about prions…tightly coiled bare strands of proteins that may be attached to the surface of neural cells. Originally found in animal tissue (BSE Bovine spongiform encephalopathy), they leeched into our food supply through the practice of using animal products ground up into (herbivores???) cattle feed. Human infection results when the tainted meat is consumed = Creutzfeldt-Jakob disease = “Human” Mad Cow Disease.) 


Bacteria:
with nucleoid, peptidoglycan cell wall, plasmids, 
may be autotrophic or heterotrophic
shapes: coccus, bacillus, spiral
orientation: single, strepto, staphlo 
gram stain technique

Kingdom Archaebacteria:
        Methanogens (methane makers) anaerobes found in swamps and guts
        Halophiles (salt lovers) aerobic or photosynthetic using bacteriorhodopsin 
        Thermophiles (heat lovers) anaerobes that get off on sulfur (think hot springs)

Kingdom Eubacteria:
        Cyanobacteria (old blue-green algae) autotrophic slimy mats found in ponds
        Anabaena (nitrogen fixers) use heterocysts to produce N compounds that they share 
                         with autotrophic organisms in a mutualistic relationship
        Lactobacillus are decomposers used to make yogurt
        E.coli help our digestion and vitamin K production OR cause severe diarrhea 
                   depending on the strain
Just because they look simple doesn’t mean they are not as well adapted as we are…after all, when we are gone as a species, bacteria will live on…

Kingdom Protista:
Earliest, simple eukaryotes (think plankton) that are mostly single celled.

May be fungal-like saprobes (secretory) that are phagocytic predators (slime molds)
May be animal-like protozoans that are amoeboid (Amoeba), ciliated (Paramecium) or   
     flagellated (Euglena) and which may be pathogenic
              ex.:Entamoeba histolytica causes amoebic dysentery…swallow contaminated  
                   water…your stomach enzymes activate encysted amoeba which replicate and 
                   release lysozymes which destroy your gastrointestinal lining and cause 
                   cramps and diarrhea…
              ex: Trypanosoma which causes “sleeping sickness” using a tse-tse fly vector
              ex: Toxoplasma which use cats as intermediate hosts and cause toxoplasmosis in 
                    people with compromised immune systems or miscarriage in pregnant 
                    females.
              ex.: Plasmodium which use the gut of a mosquito as an intermediate host and 
                    cause malaria when infecting a human.
Other protists include the Chrysophytes (diatoms), Dinoflagellates (marine phytoplankton that can cause “red tide” and include the Pfisteria which eats away at the skin of fish and proliferate in waste rich soil…think hog farm waste spills in N.C.),
and all Algae (red, green (thought to be the ancestor of true plants) and brown.)


