Lab 7 – Microbial Genetics and Control
Exercise 1: Quantitative Techniques- Standard Plate Count

We will be doing a standard plate count as a means of estimating microbial cell density.  We will be using a separate handout for this exercise.  Please refer to blackboard to print out the procedure for this exercise.

Results:
1. Which plates had a countable number of colonies?

2. Calculate the original density of your sample.

3. Plating 1.0 mL of a sample diluted by a factor of 10 -3 produced 43 colonies.  What was the original concentration in the sample?

Microbial Genetics

Today’s lab will give you a brief introduction to some aspects of microbial genetics, including bacterial transformations and bacterial conjugation.  


Exercise 2: Transformation

The first genetics exercise we will be performing is a transformation experiment using a pGLO plasmid.  The plasmid contains:

· an arabinose promoter - when the sugar arabinose is present, the operon is switched on and the genes in the operon are transcribed 
· the DNA binding protein araC - arabinose binds to araC and changes its shape to allow transcription to occur

· an antibiotic resistance gene 

· a green fluorescent protein

Transformation is the process by which bacterial cells pick up DNA from the environment and use these genes.  In this exercise you will transform E. coli then plate it on different combinations of ampicillin and arabinose to confirm that transformation has occurred.  Transformation is indicated by the presence of illumination under UV light.


Use the student instruction sheet from the BioRad pGLO kit that follows to perform this experiment.
Objective:  To confirm that when plasmid DNA is added to an E. coli culture, transformation takes place.  

Materials:

· Escherichia coli starter plate (1 per bench)

· 1 LB plate per pair of students

· 2 LB/amp plates per pair of students

· 1 LB/amp/ara plate per pair of students

· Transformation solution

· LB broth (1 tube per pair of students)

· pGLO plasmid (on instructor’s bench)

· Loop

· Sterile pipets

· Microtube holder

· Sharpie
· UV penlight
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Results:
1. What is transformation?

2. Why must arabinose be present in order to observe glowing?

3. What genes are found on the pGLO plasmid?

4. What is the purpose of the plates containing ampicillin?

5. What is the purpose of the plates containing arabinose?
Exercise 3: Conjugation

Conjugation is the mating, or transfer of chromosomal material, between two bacteria.  The ability to transfer genetic material to another bacterium (recipient) is the result of a conjugative plasmid in the donor cell.  In this exercise you will confirm that conjugation occurred in a mixed culture of bacteria with resistance to different antibiotics by plating the mixed culture and each of the individual organisms on plates containing the antibiotics.  Only a bacterium with a plasmid for the given antibiotic can grow on a plate with that antibiotic.  Conjugation is confirmed by inoculating a plate with both antibiotics with the mixed culture and obtaining growth.
Objectives:

· Confirm that E. coli with a plasmid conferring resistance to the antibiotic chloramphenicol (HT-99) can grow in the presence of chloramphenicol.

· Confirm that E. coli with a plasmid conferring resistance to the anitbiotic rifampin (J53R) can grow in the presence of rifampin.

· Confirm conjugation occurs between the two strains of E. coli by observing growth in the presence of both chloramphenicol and rifampin.

Materials:

· Escherichia coli HT-99 broth

· Escherichia coli J53R broth

· Escherichia coli HT-99/E. coli J53R broth

· 1 chloramphenicol plate per pair of students

· 1 rifampin plate per pair of students

· 1 chloramphenicol + rifampin plate per pair of students

· Loop

· Sharpie

Procedure:

1.  With a marker, divide the each plate into thirds and thoroughly label the bottom of each plate.  Each plate will be inoculated with all three cultures.
2.  Inoculate each section of the plates with the appropriate organism.
3.  Place upside down in your lab sections incubation bin.

4.  Incubate at 37ºC overnight.

5.  Next week you will examine each plate to determine which cultures were capable of growing in the presence of either a single antibiotic or a mixture of the two antibiotics.
Results:
1. What is conjugation?

2. Can all bacteria conjugate?  Why or why not?

3. Why doesn’t the HT-99 bacteria grow on the plate containing rifampin?

4. Why doesn’t the J53R bacteria grow on the plate containing chloramphenicol?

5. Why can neither of the individual bacteria grow on the plate containing both rifampin and chloramphenicol?

Fig 1 – Placement of disinfectant disks around plate.








