LAB SUMMARY

STAPHLOCOCCUS:  Gram + , Salt tolerant, Aerobic, Fermentation, Catalase +

STAPH AUREUS:  COAGULASE +

STAPH EPIDERMIDIS:  NOVABIOCIN sensitive (NB)
STAPH SAPROPHYTICUS: Not Novabiocin sensitive

MICROCOCCUS:  Gram +, tetrads, RESPIRATION, Bacitracin +(A) 

Oxidation + (Dimethylsulfoxide), Catalase +
M. luteus (yellow) and M. roseus (pink)

POLYMERASE CHAIN REACTION

DENATURING, ANNEAL, EXTEND. TAQ POLYMERASE. Targets 16S ribosomes. Cell Lysis Solution, Lysozyme, nuclei lysis, Protein Precipitation Solution, Isopropanol, DNA suspension Buffer. Tris Borate EDTA (TBE) buffer.  Bromphenol Blue, Xylene Cyanol.

STREPTOCOCCUS: Gram + chains, Catalase –, Anaerobic/Caprophilic 
GROUP A:  Strep throat, wound infections (flesh-eating), Only S. pyogenes  (β hemolytic) + BACITRACIN DISC (A): inhibits peptidoglycan synthesis.

GROUP B:  Upper respiratory disease, septicemia, S. Agalactiae (babies)  (β hemolytic) + CAMP TEST
GROUP D:  Enteric disease, S. durans+ BILE-ESCALIN TEST
GROUP C, F, G:  non-pathogenic+ SXT DISC, Inhibits (THF) biosynthesis
NON GROUP:  S. Pneumonia, S. mutans, S. mitis, S. viridans (α hemo)

GRAM POSITIVE RODS:  Bacillus, Corynebacterium, Listeria

B. anthracis:  Endospores     B. cereus (food poisoning)

ENDOSPORE STAIN: Malachite Gr, Heat (steam), water, Saphranin


DNASE: Toluid Bl, DNA to nucleotides, AMYLASE:Iodine, starch to glucose.

Corynebacterium diphtheria: Chinese Letter bacteria, palisades, Metachromatic granules Methylene Blue. TINSDALE MEDIA

Listeria monocytogenes: coccobacilli, Catalse +, Bile esculin + , CAMP + 
GRAM NEGATIVE COCCI:  Diplococci, capsule important virulence factor.
1) N. gonorrhea:  pink eyeballs within cell.      2)  N. meningitides:  

Grown on Chocolate Agar, Aerobic/ caprophilic, autolysis: Oxidase +  

MYCOBACTERIUM:  Modified Gram + , Acid- Fast, MYCOLID ACID

1)  Rifampin (inhibits DNA replication)

2)  Isoniazid (inhibits mycolid acid synthesis)

M. tuberculosis

Mycobacterium leprae:  Only grows on mouse foot pads and armadillos.

M. marinum salt water aquariums.  

M. fortuitum:  Fast-growing (1-2 days)

M. bovus (cow):  can also cause TB.  

ACID-FAST STAIN (Differential Stain) on sputum

Carbolfuschin (violet), Mordant/Fixant: (one of two choices)


1)  Heat stain = Ziehl-Neelson + steam for 3 mins

2)  Cold stain = Kinyoun (AKA “Acid-Fast”, “Carbolfuschin”, or phenol)

Destain:  Acid alcohol  

2° stain:  Methylene Blue or Malachite Green


Photochromogens (M. marinum), Scotochromogens, Non-chromogens





GRAM NEGATIVE RODS   
Pseudomonas aeruginosa
Aerobic (obligate respiratory), Oxidase + (robust), Catalase +
Produces many water-soluble pigments: pyocyanin, pyoverdin, etc.
Highly Ab resistant. Makes many virulence factors: elastase, elastin
Single polar flagella
Has distinctive smell 

PARTICULARLY AT RISK: Burn victims, Eyes with an abrasion on cornea, Immunocompromised: organ transplants, AIDS, chemotherapy pts.

Cystic Fibrosis mucus protects Pseudomonas from phagocytes and produces extra LPS (a slimy, drippy capsule). This is what kills.

CFTR is a membrane protein in humans which regulates ions across the cell membrane.  If mutated, it can cause cystic fibrosis.  The most common mutation is Δ-F508, which messes with the protein trafficking; It is temperature sensitive, and will work at 30°C, but not at 37°C.  In the GI tract, mucus can cause blockage.  In the Ureto-genital tract, it can cause sterility, and in the lungs, the mucus blocks the airway.  The lung mucus is not treatable, but the GI and UGT mucus is treatable.


O-F Media (Oxidation-Fermentation) = (green test tubes) 
With mineral oil, keeps out O2 (pseudomonas can’t grow) 
Has pH indicator and glucose as a carbon source for fermentation.
Fermentation = acid = yellow; Non-fermentation = green


HOW PSEUDOMONAS DETECTS THE BODY
Senses Fe which is sequestered = availability is low.  Iit secretes sideophores, which have a high affinity for binding iron.  It uses active transport to bring Fe back into the cell.
Therefore, OM Transporters (A VIRULENCE FACTOR) get turned on.  We can detect these transporters in the lab:


TO DETECT OM TRANSPORTERS:  Defined Media = M9 Media
Contains Na phosphate and potassium phosphate (buffers), ammonium chloride (N+source), sodium chloride, magnesium chloride, and glucose (carbon source).  

EGTA (which has a high affinity for iron) added to flask, will starve the bacteria for iron.

The flasks are incubated at 37*C with RAPID SHAKING to keep them aerated.
The cells are harvested (6000 xg, 30’, 4*C = centrifuged for 30 mins, then frozen) to give a pellet.  The FRENCH PRESS releases the membrane.  

Then ultracentrifuge the membranes to sediment the fragments.
Keep the pellet (blue color from LPS) This pellet has both membranes, and we only want the outer one, with LPS.
Add Sarkosyl buffer (detergent).  This makes the inner membrane dissolve.  Centrifuge and keep the pellet (red from cytoproteins).  This is enriched for OM. 
Run on protein gel (gives ~ 12 bands, the ones responsible for pseudomonas virulence by OM transporters), and use a special stain: COOMASSIE BLUE stains the PEPTIDE BONDS.  Destain:  ALCOHOL + ACETIC ACID
PROTEIN GEL ELECTROPHORESIS:  The buffer has ions which transport electricity, and it also has detergent.  BLUE JUICE (4x) contains Bromphenol Blue, plus stuff that adds density, and SDS detergent to soubise the membranes and give a charge to the proteins.  Protein Gel uses polyacrylamide instead of agarose.

Ammonium persulfate and TEMED are catalysts, that cause the acrylamide to form crosslinks in long chains.  BIS acrylamide acts as a crosslink between the two strands.  The standard ratio is 30:1 acrylamide: BIS

The less acrylamide you add, the looser the grid will be.  These pores are smaller than agarose, so we get HIGHER RESOLUTION, and we can see each base pair of DNA (instead of 100 base pairs in agarose).

NATIVE GEL ELECTOPHORESIS:  

SEPARATION IS BASED ON SIZE, SHAPE, AND CHARGE.

Shows 3-D shape, sizes, and protein composition:  acids are – charge, lysine, argentine are + charge.

DENATURING GEL: SEPARATION BASED ON SIZE ONLY

SDS-PAGE is a detergent that has a negative charge, and sticks to the protein uniformly.  Therefore, it stretches the protein out linearly, and charges it the same.  This gives the protein uniform shape and charge.
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