MicroBio – Lec1
Notes of 01/13/10
First midterm-20%
There are four types of bacteria:
· Viruses: Occur in living cells (chlamydia-STD)
· Mycoplasma: grow on non living media (don’t have cell wall so unaffected by antibiotics)
· Bacteria: unicellular, no nucleus
· Parasites
Small= Microns not “germs of bugs”
What Are these Viruses made of?
Viruses: 
· Either have RNA or DNA but never both at the same time- WHY?
· Surrounded by Capsid (a protein shell) made of protomers.
· Attach to cell wall and inject nucleic acid; penetration. ( synthesis of cells and process is high jacked
Bacteria:
· Have circular chromosomes-lead to circular DNA and leaves no room for free ends. DNA change with respect to replication and stability if bacteria had free ends.
· Rigid cell wall to keep things in place
· Has no nucleus ( Nucleoid or unicellular)
· Have both RNA and DNA; unlike Viruses
· Binary fission-is a form of asexual reproduction and cell division- FAST REPLICATION
· Some bacteria don’t have rigid cell walls and are fragile (mycoplasma)
· Simple in terms of its being and actions (unlike a virus)
· ALL prokaryotes are single cell organisms THEREFORE they are bacteria! Ex: E.Coli
Euukaryotes:
· Multicellular and unicellular animal and plant cells
· More complex then prokaryotes
· Fungi has nucleus- can cause problems to ppl with compromised immune system
Not all bacteria cause infections
· Majority (98%) don’t cause human infections
· Very rare for infection- unique organisms ex: yogurt, spoilage of food
· Some bacteria can break down toxins and make them safe
· Bacteria is helpful, it can clean an environment
Can we live without bacteria?
We can’t survive without bacteria, certain bacteria in the body keeps it healthy

Flora- Normal in the body
· It is bacteria that is good for the body and helps in protecting it against virus
· The large intestine contains high amounts of E.coli, a flora
· Other flora in the body- Saliva, mouth, vagina,skin
· The blood and nervous system should be sterile from any bacteria 
· Non sterile parts have flora-some bacteria cause diseases (envio factors)
Resident VS Transient Flora
· Flora is first in line of defence in body
· We don’t always have normal flora (babies are exposed to water, air, milk they establish normal flora after exposure-very vulnerable
· **Transient flora we are exposed to everyday, it is a short term thing**
· Doesn’t survive in the body for very long (bacteria we breath in)
· **Bacteria grows in its culture or where its most comfortable to grow- Resident Flora**
· Resident flora cant be ride of Ex: E.coli in the intestine
· GI tract is heavily populated with bacteria
· Skin is cooler and bacteria doesn’t like cool places and doesn’t grow on it much
· Mostly coagulase negative staphylococci (bacteria that loves to live on skin)
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grape-like clustering common to Staphylococcus species
· Most are harmless and reside normally on the skin and mucous membranes of humans and other organisms.
· There should be no bacteria in the blood and in the nervous system
What can bacteria do for us?
· Bacteria protects from potential harmful bacteria
· Protection from invasive bad bacteria
· Metabolism (vitamin K) immune system
Mechanical Barriers
· Wash hands enough to remove transient bacteria-25 seconds
· Normal flora bacteria are helpful as long as they stay in the body where they are supposed to be. If E.Coli escapes intestine to urinary tract, it causes an infection.
· Mechanical barriers include: Saliva, tears, hair, mucous, and skin (natural)
· Saliva has enzymes that break down bacteria
· These mechanical barriers only work if they are intact.
·  As soon as they are not intact, bacteria can flow around the body
· Ex: a cut, the wider it is the more bacteria gets in

· Mechanical barriers have their flaws, and don’t work all the time but have other helpers:
1. Complements help during inflammation reaction
2. Antibodies also help during inflammation
3. Immune cells (Helper T cells, NK cells and macrophages)
4. Immune system (cell mediated and humoral)
How do they get in?
· Through adherence- steady devotion to get in, avoiding pursuit of body reaction
· Toxic production (destroys some of our body defenses)
· Can be helpful sometimes
· Opportunism – when body’s defenses are low
· Compromised host ( through high jacking of cell)
· Bacteria VS septicaemia: septicaemia is bacteria in the blood infectious disease and system lags

Microbial Diseases
· Interaction between microorganisms and the host (us) is continuous battle
· They need to enter-live-multiply
· First they must gain entry then multiply. If it enters and doesn’t multiply then it is harmless
· Bacteria needs to enter, colonize and multiply in our body for it to cause harm
· You can be colonized but not infected EX: normal flora
· Sub-clinical infections are hard to diagnose (no symptoms)
· Ppl with obvious infections are not the problem In clinics-ppl who are asymptotic are harmful

How do we measure how dangerous a bacteria/virus/parasite is?
· Pathogenicity: ability to produce disease
· Virulence of disease is the relative capacity to cause damage (i.e degree of pathogenicity) 
· Opportunistic pathogen: do not normally cause diseases but can do so when defense of body is low, breached, or compromised. Ex: sacromycosis (bakers yeast)
**in an extreme case, baker’s yeast (which is edible and harmless to us generally) is dangerous to an HIV patient and can cause an infection because there are no T cell defence. **
When a pathogenic bacterium enters the body, 2 things happen:
· Gets in the system and tries to multiply, invade and cause disease. ( overcomes body barriers)
· Host cell tries to prevent #1 from happening.
Winner depends on several factors: pathogenesis of disease
· Transmission: inhalation(most common), ingestion, break in protection and direct deposit (most dangerous such as traumatic wound)
· Pathogenicity: ability to produce disease
· Invasiveness: Adherence, severity, persistence, avoidance of immune system
· Toxigenicity: ability to produce toxins
How does a pathogen adhere to us?
· Bacteria needs to invade the host
· Be able to evade body defenses 
· How does the body achieve these huge advantages?
· Capsules: unique, slimy materials that protect against body defenses. Only few bacteria have this, but it is very advantageous.
· Pili: hair like structures of bacteria that covers entire surface of bacteria. The hairier it is the more sticky it is and longer colonization. Allows bacteria to be successful pathogen
· Enzymes: allow bacteria to eliminate what the body throws at it, makes it formidable.
Toxinogenicity
· Toxins are substances (usually proteins) that are secreted by bacteria with the hope to cause damage. 
· Ex: break down lactose when exercising lactic acid is toxic and can damage muscle cells (therefore it must be removed) lactic acid causes cramps.
· Bacteria is same as lactic acid, not trying to kill is but just trying to survive.


[bookmark: _GoBack]There are 2 classes of toxins:
· Exotoxins: toxins excreted by living cells. Why specific affinities (specific receptors that cause these effects)
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