GRAM NEGATIVE RODS 
Pseudomonas aeruginosa
Aerobic (obligate respiratory) 
Oxidase + (robust) 
Catalase +
Ubiquitous, esp in water
Produces many water-soluble pigments:
    
All strains: pyocyanin (media turns blue)
    
Some strains: (pyoverdin (media turns green), etc.
Can use many carbohydrates, can scavenge, and can even grow in distilled water.  Even grows on Ab’s and soap.
Highly Ab resistant.
Single polar flagella
Makes many virulence factors: elastase, elastin
Can invade cells.
Has distinctive smell from esters as end products (tortillas and grapes) 
Our immune system can handle it, though.  Those at risk are immunocompromised: 

infections spread quickly.


PARTICULARLY AT RISK: 
Burn victims, Eyes with an abrasion on cornea
Immunocompromised: organ transplants, AIDS, chemotherapy pts.
NOTE:  Cystic Fibrosis is the most common genetic disease in Caucasians.  They frequently die before the age of 18.  They get a lot of mucus formation in the lungs, due to the defective protein described below.  This 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, (the triangle denotes the deletion of phenylalanine amino acid) which messes with the protein trafficking; it gets stuck in the e.r. and can’t get to where it needs to be.  It is temperature sensitive, and will work at 30° C, but not at 37*C.

Without this properly functioning channel in the membrane, mucus gathers outside.  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.


Burkholderia cepacia is another bacteria common in cystic fibrosis.
P. flurescens shows fluorescence.

O-F Media (Oxidation-Fermentation) = (green test tubes) 
This media is semi-solid.  Stick loop deep inside.
Put mineral oil in one tube to keep out O2 (pseudomonas can’t grow) 
Has pH indicator and glucose as a carbon source for fermentation.
Fermentation = acid = yellow
Non-fermentation = green

Pseudomonas is happy outside the host.  When it detects that it is inside a host body, it turns on its virulence factors to start infection.

HOW PSEUDOMONAS DETECTS THE BODY
Senses Fe which is sequestered = availability is low.
The bacteria senses the lack of iron, so to get at it, it secretes sideophores, which have a high affinity for binding iron.
It uses active transport to bring Fe back into the cell.
Outer membrane porins are not active transport mechanisms, and can’t bring such a large complex back into the cell anyway, nor is the concentration of iron high enough that it can diffuse 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).  These are in a 100ml flask.  When 1 mM of EGTA (which has a high affinity for iron) is added to flask, the bacteria will be starved 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.

To disrupt the cells to harvest the outer membrane, a FRENCH PRESS is used: increase the pressure then return pressure to normal.  This causes a shear and releases the membrane from the peptidoglycan cell wall.  We now have phospholipids on inner leaflet of the cell membrane, and LPS on the outer leaflet, with porins and transporter proteins; we are looking for any iron-regulated proteins in the outer membrane.

Then ultracentrifuge the membranes to sediment the fragments.
Discard the solute, and 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. 

PROTEIN GEL ELECTROPHORESIS
The Page Gels are rectangular, and one plate has a notch with wells, to allow the buffer to make contact.  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.  Put Blue Juice in one well, and put various dilutions of blue juice plus the pellet in each of the other wells.  Cover the bottom of the tray with buffer.
Protein Gel uses polyacrylamide instead of agarose.

Ammonium persulfate and TEMED are catalysts, that cause the acrylamide to form crosslinks in long chains, pictured below:

BIS acrylamide acts as a crosslink between the two strands above, and is pictured below:

The standard ratio is 30:1 acrylamide: BIS

However, 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, with lots of 2° and 3° structures.

Show big globs or long bundles (different sizes)

Shows 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.
Stain with COOMASSIE BLUE (x30’).  This stains the PEPTIDE BONDS
Destain:  ALCOHOL + ACETIC ACID
2
7

