NON-CULTURABLE PATHOGENS
It takes time to grow bacteria; most grow fast, but some take a month to grow.

What nutrients does it need? (Brain-heart infusion or sheep’s blood are good.)

We know how to culture only 0.1% of the bacteria on the planet.

Most bacteria are not pathogens.

There are 500-6000 kinds of bacteria on the tongue.

POLYMERASE CHAIN REACTION : PCR

Amplifies DNA.  Used to ID bacteria.  Fakes it into replicating.
RNA Primer strands duplicate the DNA from opposite directions:
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POLYMERASE CHAIN REACTION

FIRST STEP

Chromosomal DNA needs to unwind by melting at 95° C (almost boiling):

Causes DENATURING.  Double strand ( Single strand.
SECOND STEP

Decrease temp to 45° C to allow primers to ANNEAL (form base pairs to join together)

THIRD STEP

Increase temp to 72° C to EXTEND. Takes 1 min to extend 1000 nucleotides.

TAQ POLYMERASE:  Functions at higher temperature.

WHAT GENE DO WE WANT TO IDENTIFY AND AMPLIFY?

It has to be something that:
1) All bacteria have

2) Target is ubiquitous (everywhere)

3) Homologous (performs same function everywhere)

4) Conserved (to align sequences)

5) Variable regions (to tell bacteria apart)

Every loving thing has ribosomes for protein-making (except viruses=non-live)

Ribosomes:  16 S = 1800 base pairs.  Large enough.

                      23 S = Larger.

THEREFORE, RIBOSOMES FULFIL ALL FIVE CRITERIA
PCR PROCEDURE

Obtain template DNA (tongue scrape)
Add saline to 1.5 ml

Microfuge (spin at 10xk for 2 mins).  Drain.

Add 200 µl of Cell Lysis Solution

Add 10 µl of Lysozyme (to loosen cell walls.  This enzyme is found in tears)

Flick tube and let sit for 10 mins (Resting time)

Add 600 µl of nuclei lysis (detergent)

Put in 80° C for 10 mins.  Cool 2 mins.

Add 200 µl of Protein Precipitation Solution

Spin at 10xk for 2 mins.  (proteins now sediment, and DNA is in solution)

Transfer 800 µl solution to fresh tube.

Add 800 µl of Isopropanol (precipitates DNA).  Flick tube
Spin for 5 mins.  Drain the alcohol, blot all the way dry.

Add 50 µl of DNA suspension Buffer into fresh tube

Add 5 µl of your tube into Buffer tube.  Put in PCR machine, run on gel.

AGAROSE GEL (Red Algae) ELECTROPHORESIS
The molecule moves through the gel due to electricity.

Agarose is between 0.5% (slimey) and 1.5% (hard)

Polymers in the gel form a grid that holds up bigger, heavier molecules, while 
allowing smaller ones to move across the gel more quickly.

Tris Borate EDTA (TBE) buffer is used to conduct electricity.

LOADING DYE: Negatively charged, runs to the + charge (so do the bugs)
1)  Increases density (so it won’t float on buffer)

2)  Gives color to see the sample (blue or purple)

3)  Size (separates how far the gel runs)

Bromphenol Blue (Smaller, purple band)

Xylene Cyanol (Larger, blue band)

Ethidium Bromide: (Highly toxic)

Has a high affinity for DNA.

It is a planer.  It fits in between the rungs of DNA (INTERCALATION)

It causes torsions, and amino acids are disturbed.

It fluoresces in the gel, so it glows in the dark.

PROCEDURE:

Add dye: 6x loin dye, 5µl to tubes

Load gel

Apply Current

GRAM + COCCI (OTHER THAN STAPH):  MICROCOCCUS
Micrococcus is a normal flora on the skin.
Forms clusters, but they are larger cells.
Their clusters are mostly tetrads.

They use RESPIRATION instead of FERMENTATION

Respiration uses cytochrome C oxydase with oxydase reagent.

They grow at 28-30° C (not very pathogenic).

They tend to be strong in color.

TWO SPECIES:

M. luteus (yellow) and M. roseus (pink)

TO ID MICROCOCCUS:
Do Gram Stain, then 3 + 1 innoculation on nutrient agar.

Bacitracin disc (“A”) targets peptidoglycan synthesis (not found in humans)


For topical use only: Bacitracin taken internally disrupts human mitochondria

Oxidation reagent (Dimethylsulfoxide) + test shows purple color on streak.
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