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Following gene transfer by conjugation in bacteria
The purpose of this activity is:

· to explore horizontal gene transfer in bacterial cultures

· to develop understanding of the problems for people of antibiotic resistance in bacteria

· to develop skills in aseptic technique for handling bacterial cultures

Procedure 

SAFETY:

Collect all contaminated material to make it easy to clean or dispose of: use one autoclave bag for reusable glassware, another autoclave bag for disposable materials and a discard jar of Virkon for disposable loops and waste liquid. Dispose of each item appropriately at the end of the practical.

Use the techniques your teacher has demonstrated to limit contamination of your bacterial cultures with bacteria from the environment, and to prevent escape of the bacteria under test.

Investigation

Stage 1

a Wash your hands with soap and water.

b Disinfect the bench surface by wiping with Virkon, leaving for 10 minutes and then drying off. Light a Bunsen burner near where you are working to create an upward flow of warm air. This will carry away microorganisms that could contaminate your cultures.

c Label the bottle of sterile nutrient broth ‘mating’.

d Use a sterile syringe to transfer 2 x 0.9 cm3 (a total of 1.8 cm3) of the culture of E. coli J-53R aseptically into your bottle labelled ‘mating’.

e Discard the used syringe into a waste container of disinfectant.

f Use a new syringe to transfer 0.2 cm3 of the culture of E. coli HT-99 aseptically to your bottle labelled ‘mating’.

g Discard the used syringe into a waste container of disinfectant.

h Retain the two E. coli cultures and label all three bottles with your initials.

i Place the three cultures in an incubator at 30 °C for 4-16 hours.

j Disinfect the work area again.

k Wash your hands again with soap and water.

Stage 2

l Wash your hands with soap and water.

m Disinfect the bench surface as before. 

n Light a Bunsen burner in your work space to maintain aseptic conditions and to flame your wire loop when necessary. 

o Collect three nutrient agar plates – one containing rifampicin only, one containing chloramphenicol only and one containing both antibiotics. Collect your bacterial cultures from last lesson.

p Turn over each plate so you can write on the bottom, not the lid. Use the marker pen to mark three segments on each plate as shown in the diagram. Label the segments ‘Donor’ (this will be the HT-99 strain), ‘Recipient’ (this will be the J-53R strain) and ‘Mating’ (this will be the mixture of the two strains from last lesson). Make sure you check which antibiotics are in which plate and label them if it is not clear (in small characters at the edge of the plate).

q Arrange the plates on the bench in front of you.  

r Sterilise a wire loop in a Bunsen flame, and use the sterile loop to streak the ‘Donor’ section of each plate with your Donor culture (HT-99). Sterilise your loop in the Bunsen flame again.

s Use a new sterile loop to streak the ‘Donor’ section of each plate with your Donor culture (HT-99). Dispose of your loop into the disinfectant solution.

t Repeat stage r with a freshly sterilised loop and streak the ‘Recipient’ section of each plate with your Recipient culture (J-53R). Dispose of your loop into the disinfectant solution.

u Repeat with a third loop and your Mating culture. Dispose of the loop into disinfectant solution again.

v When the agar has absorbed any excess liquid, tape the lids onto the plates (but do not seal), invert the plates and incubate them for 24 hours at 30 °C. (See Standard technique: Incubating and viewing plates safely for more information.)

w Wipe down the bench with disinfectant.

x Wash your hands with soap and water.

Stage 3

y Inspect the plates and record results to show which bacteria have grown successfully on which plate. Do not open the plates and dispose of them into the autoclave bags provided.
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QUESTIONS
1 Describe what you are expecting to happen as a result of Stage 1.
2 Predict the outcome of Stage 2. What do you think will develop on each plate?
3 What were your final observations?
4 What do these results tell you?
Horizontal transfer of antibiotic resistance by conjugation is potentially a bigger health problem for humans than vertical transfer of antibiotic resistance genes that arise by mutation. Why is this?

5 ANSWERS

1 As a result of stage 1 we are expecting the donor and recipient strains to mate, with HT-99 developing pili that connect to J-53R. Through the pili, copies of the plasmid carrying a gene that gives resistance to the antibiotic chloramphenicol will be passed into the recipient.
2 As a result of stage 2, we predict that on the plate containing chloramphenicol, both the Donor and the Mating cultures will develop colonies. On the plate containing rifampicin, both the Recipient and the Mating cultures will develop colonies and on the plate containing both antibiotics, only the Mating culture will develop colonies.
3 Final observations will depend on the student results, but if mating has been successful and aseptic technique is good, the results should be as in the answer to 2.
4 The results tell us that it is possible for antibiotic resistance, or any genes carried on a plasmid like this, to be transferred rapidly throughout a population of bacteria, if the donor strains can mate successfully with the recipients.
5 Horizontal transfer of antibiotic resistance is, potentially, a bigger problem than vertical transfer for human health because strains of bacteria can accumulate resistance to several antibiotics, making it very difficult to treat infections. Antibiotic resistance is relatively common because of the prevalence of bacteria in our environment and the increasing quantities of antibiotics in our environment (sometimes deliberately introduced into the animals we eat as food to promote their growth). In environments such as hospitals, where antibiotics are used to treat infections, the possibility of resistant strains arising by vertical transmission are very high. If those strains pass their resistance horizontally, there may not be an effective antibiotic available to treat the infection.
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