Stuff from 

Leboffe MJ, Burton EP, (1996) A photographic Atlas for the Microbiology Laboratory. 

1st edition. Morton Publishing Company, Englewood Colorado.

Urea Test (p 79): 

Hydrolysis of urea occurs by ( make biosynthetic pathway) From which Ammonia may be then used as a Nitrogen source during amination reactions to produce amino acids and nucleotides. 

Urease medium contains essential nutrients for growth and may either be solid or liquid. In either case, it also contains Urea (NH2)2C=O and phenol red (pH indicator). Accumulation of ammonia raises the pH. When the pH reaches 8.4, the phenol red turns from yellow to a pink. A pink colour is a positive result.

Results:  

· after 24 hrs (feb 4/ 04) broth colour was originally orange in color but now is magenta (pink) in colour

· after 48 hrs, still pink

Oxidase Test (p 64): 

Bacterial electron transport chains (ETC’s) have the basic purpose of oxidizing NADH and FADH2 produced in the Krebs cycle and Glycolysis, ad converts the energy released into bond energy in ATP’s. ETC’s consist of flavoprotiens, cytochromes and quinines, all of which are capable of alternating between an oxidized and reduced form. The oxidase test indentifies the presence of specifically cytochrome c in the ETC.

Many aerobes and some facultative anaerobes utilize cytochrome c in their ETC. In the cell, cytochrome c receives electrons from cytochrome b and transfers them to cytochrome a1a3, which is then oxidized by oxygen. The final electron acceptor of aerobic respiration. A molecule of water is the result.

In the Oxidase test, an artificial electron donor ( in this Lab it was tetramethyl-p-phenylenediamine see p37) is used to reduce cytochrome c. Oxidase positive organisms will oxidize the colourless reagent and turn it a dark blue colour. If no cytochrome c is present, the reagent remains in its colorless reduced form, and the organism is identified as Oxidase negative.

Since the Oxidase reagent is unstable and will oxidize eventually without cytochrome ca fake positive can be avoided by reading the test within sixty seconds of the reagents application.

Results: with PaI (gram –ve) as control

· PaI tested +ve

· ‘Praiz’ aka ‘PV’ tested oxidase –ve

Phenol Red (p 66): 

Fermentation is a metabolic process where the final electron acceptor is an organic molecule. Glucose fermentation typically begins with the production of pyruvic acid by glycolysis. Various fermentation end products may be produced from pyruvic acid, including a variety of acids, H2 or CO2 gases, and alcohols. The specific end products depend on the organism and the substrate fermented.

Formulating this medium with different carbohydrates allows determination of  a species’ fermentation end products and its ability to enzymatically convert other sugars into glucose. The medium includes peptone, phenol red indicator (see p 39 manual) and carbohydrates being used ( for this lab its glucose).

The amino acids in peptone may be degraded by deamination which releases NH3 into the medium. Accumulation of NH3 raises the pH and as a result the phenol red turns fushia. This alkaline reaction may be produced by bacteria that do not ferment the carbohydrate or by those that have exharusted the carbohydrate and have changed their metabolism to use another available resource. 

Because these latter organisms neutralize any acid they produced, it is important to read this test no later than 48 hours after inoculation to avoid missing their ability to produce acid.

Results: observed after 24 hours ( at 2:25pm)

· yellowish colour of broth, therefore acidic pH

· gas production, gas bubbles trapped by Durham tube

· whitish formation (sediment solid?) at the bottom of the tube with some dark spots interspersed

After 48 hours

· still yellow, murkier slightly a bit more turbid

Catalase test (p40): 

Most aerobic and facultatively anaerobic bacteria that have an electron transport chain produce H2O2 via the non-enzymatic transfer of electrons from reduced flavoprotein to O2.

Insert Biopathway

Hydrogen peroxide may also be produced in aerobes and facultative anaerobes via the action of superoxidase dismutase.

Insert another fucking pathway (
H2O2 is a highly reactive molecule that damages cell components. Organisms that produce the enzyme catalase are able to break down H2O2 into H2O and O2 gas.

Insert pathway.

Results: Pa as positive control

· Praiz tested positive (bubbles)

Gelatin Hydrolysis (p 49):

Many nutrient sources are too large to enter the cell. Some bacteria have the ability to produce and secrete enzymes that hydrolyze these compounds into smaller subunits that the cell can use.

Gelatin is a protein derived from Collagen, a connective tissue found in vertebrates. Bacterial hydrolysis of gelatine occurs in two segmented reactions catalyzed by a family of exoenzymes referred to as gelatinases. These reactions are:

Insert pathway

Amino acids may be then used as an energy source for the cell or built back up into bacterial protein.

Results: liquefied.after 30 minutes in fridge

H2S (p 50): 

May be produced by the reduciotn of thiosulfate in the medium or by the breakdown of cysteine in the peptone (in our case its cysteine). Ferric ammonium citrate reacts with the H2S to form a black precipitate. If the black precipitate obscures the colour of the medium, it is regarded as acid positive, since an acid environment must exist for sulphur reduction to occur.

Results: 


Inconclusive, the closest seen to a black precipitate was a dark band forming at the surface of the liquefied gelatin. 

Questions Lab3 Discussion:

1) end products of catalase are water and oxygen. Microaerophilic organisms have peroxidase.
2) other enymes.. see page 164 of Brock

3) it is important to read the phenol red  test after 24 hrs because some bacteria can neutralize any acid they produce.
4) 2 diff examples of end products could be acetate or butyrate see p 656 Brock

5) H2 and CO2 are the gases most likely to be released as an end product of fermentation Brock p656 and also the theory stuff from atlas.

6) The Carbon sources on the F plates would be glycerol, possible peptone ( from Dictionary.com: Any of various water-soluble protein derivatives obtained by partial hydrolysis of a protein by an acid or enzyme during digestion and used in culture media in bacteriology), not sure at all about tryptone (again Dictionary.com: \Tryp"tone\, n. (Physiol. Chem.) The peptone formed by pancreatic digestion; -- so called because it is formed through the agency of the ferment trypsin ( an enzyme the degrades the initial protein).).

7) Brock defines Fluorescence as the ability to emit light of a certain wavelength when activeated by light of another wavelength. Only the Controls showed fluorescence… My control, Praiz, did not.

8) I would think that yes siderophore production would be under some genetic control. If that is the case I would see the Lack of Iron as the inducer, in that Iron is the repressor in a negative feedback system for siderophore production.

9) The tube with ammonia (NH4+1) is the control this ensures that all organisms can grow, even those that can’t fix N2. 

10) The reason a small inoculum is used is so that to ensure that the bacteria have to rely on the surrounding environment for ammonia and not their dead counterparts. It seems that my isolate was not an N2 fixer.

11) To avoid O2 inhibition see page 373 Brock. Apparently apart from its high respiratory rate and abundant capsular slime which helps to protect nitrogenase, the free-living-N2-fixing obligate aerobe bacteria Azotobacter can form resting structures called cysts which show negligible endogenous respiration. The way I would suggest testing for organisms that are sensitive to O2 would be to grow them in an environment lack O2, the easiest way I guess would be to fill the tube up to the top with broth to limit O2 diffusion or if dealing with anaerobes use a Gas Pak jar (don’t ask where I know that from I just do).

12) The Bacillus stearothermophilus is a thermophile, Escherichia coli is a mesophile and Flavobacterium are pyschrophiles.

13) The isolate was only tested in temperatures 30ºC and 37ºC and in both instances grew fine.
14) from Brock p154. Psychrophiles have “cold-active” enzymes that contain more polar and less hydrophobic amino acids with more α-helix and less β-sheet secondary structure, which is more rigid than the α-helix, allows for the protein to be more active at colder temperatures. Also psychrophiles increase membrane fluidity by unsaturating fatty acids in lipids enabling active transport to occur optimally. Interestingly with enzymes in Thermophiles, only a few critical amino acid substitutions in an amino acid sequence coding for an enzyme found in mesophiles is needed to allow the protein to fold in a way which makes it more stable in increased temperatures. Also the  thermophiles contain membrane lipids that are saturated and create a strong hydrophobic environment which increases membrane stability.
15) for MMA + Succinate The carbon source succinate, the intermediate in the tricarboxylic (a.k.a Krebs a.k.a Citric acid) cycle and glyoxylate cycle is essential for biosynthesis since it is the starting point for the biosynthesis of all macromolecules. With this in mind I would consider my isolate to be metabolically complex in that it is able to utilize succinate for biosynthesis (Madigan et al., 2003). 
