Student Instructions

Day 1: Setting up the PCR reaction

1. Use a 0.2 mL thin walled microtube, label the top of your tube with your initials and place in ice.

2. Ensure that all reagents are thawed. Mix them gently by flicking with your finger.

3. Pipette into the tube:     7.5 ul of PCR reaction mix (buffer, dNTPs, enzyme)

7.5 ul of template (KanR template) plus primer mix

4. Keep the tube on ice until you are ready to start the PCR program. You will be using Program File: Outreach. This takes about 1 hour and 45 minutes.

5. Freeze the samples after the reaction has finished. (ie. You should not leave the tubes in the PCR machine overnight unless you are doing only the PCR portion of this protocol.)

Day 2 (part 1): Analyzing the reaction by gel electrophoresis

      1. Remove 10 ul of your PCR reaction to a separate 1.5ml tube (larger tubes).

2. To this sample add 2.5 ul of loading dye (includes a dense chemical called Ficol)

3. Set the 2-20ul pipette to 12 ul and pipette the reaction into a well on a 1% agarose gel.

4. Your teacher will load 6 ul of the DNA marker into a separate well.

5. Run the gel at 250 V for 6 min. (if using low speed system run at 150V for 30-40 min.)

6. Visualize the Ethidium bromide stained gel under UV light.

Notes: The gel should be handled only by the teacher; ensure the plastic shield is in place before using the UV transilluminator.

Only continue with part 2 if you are doing the 5-day cloning kit.

Day 2 (part 2): Ligation of the PCR reaction into a cloning vector 

1. Thaw all reagents at room temperature. Mix gently by flicking with your finger and place on ice. (Note, like many enzymes the DNA ligase is fragile and should not be left at room temperature for extended periods. It is stored in glycerol and should not need thawing when taken from –20oC)

2. Label the top of a 1.5 ml microfuge tube with your initials and place it in a rack.

3. Pipette into the bottom of the tube: 






5 ul of 2x ligation buffer




 


3.5 ul of your PCR reaction







1.0 ul of T-vector (do not use an excess)

1.0 ul of ligase (pipette accurately! )

4. Close the lid and mix gently by flicking.

5. Incubate the tube for 1-24 hours at room temperature.

Day 3: Transformation of the ligated DNA into E.coli 

1. Take one tube of competent cells from dry ice. Thaw approximately half way at room temperature then place on ice.

2. Add 3 ul of the ligation mix to the cells. Flick and place back on ice immediately. (Competent cells are fragile. Treat them gently and keep them on ice at all times.)

3. Leave on ice 10 min.

4. Heat shock cells in a 42oC water bath for exactly 90 seconds. (this can be done in a group by placing several tubes in a “floater” on ice then transferring them to the water bath)

5. Return cells immediately to ice.

6. Sterilely add 1 ml of SOC media to the cells. Flick to mix.

7. Incubate cells at 37oC for 10-60 minutes. During this period prepare the cell spreaders for plating.*

8. Place tubes in a centrifuge. Ensure that the samples are balanced. (Place samples such that those with equal volume are opposite one another. Each tube needs a partner of equal weight.)

9. Centrifuge samples for one minute at 4000 rpm.

10. Pour off the supernatant into a waste container leaving the volume that is retained by surface tension.

11. Label the bottom of a MacConkey plate that contains ampicillin.

12. Re-suspend the cell pellet by gently pipeting up and down using the 200ul pipette set to 180ul.

13. Transfer all of the solution to the plate by pipetting.

14. Sterilize the cell spreader you made by placing it in 95% ethanol. Allow the ethanol to drip off for one or 2 seconds then pass it through a Bunsen burner flame to remove the ethanol. Allow to the cell spreader to cool for 10 seconds. DO NOT 
HOLD THE FLAMING cell spreader NEAR THE ETHANOL. IT MIGHT LIGHT ON FIRE. (If this does happen quickly cap the ethanol bottle to extinguish the flame.)

15. Gently spread the cells onto a MacConkey plate containing ampicillin.

16. Incubate the plate at 37oC for 24-48 hrs.

* IT IS IMPERATIVE THAT THE cell spreader DOES NOT FILL WITH ETHANOL WHEN IT IS DIPPED. THE END SHOULD BE COMPLETELY SEALED OR LONG ENOUGH NOT TO FILL WITH ETHANOL.

Day 4 (Part 1): Plasmid Preparation from the Transformed Cells 

DNA preparations are usually made from liquid cultures of cells starting from the transformed E. coli colonies. Growth of these cultures takes 24 hours at 37oC. To enable this lab to be accomplished in a week, we have pre-grown several of these cultures (1.5 ml) starting from colonies prepared identically to yours. The 1.5 ml liquid cultures were transferred to microfuge tubes and the cells pelleted by centrifugation. We have provided you with these pelleted E. coli cells.

1. Loosen the cell pellet by briefly vortexing.

2. Add 400 ul of STET buffer (NaCl, TrisHCl pH8.0, EDTA, Triton-X-100)  and again votex to suspend cells.

3. Add 10 ul of lysozyme and invert the tube to mix. 

4. Leave the tube at room temperature for 10 minutes.

5. Boil the tube for 60 seconds. (Note: leave the lids of the tubes uncapped when boiling or they will pop open.)

6. Balance the tubes in a centrifuge and centrifuge the samples for 10 minutes at 10000rpm.

7. Remove the “glop” with a toothpick or pipette tip. Keep the liquid portion.

8. Add 500 ul of isopropanol to the liquid and invert to mix (use large 5ml pipettes to add isopropanol).

9. Centrifuge the sample for 5 minutes to pellet the nucleic acid.

10. Pour off the isopropanol into a waste container. 

11. Wash the pellet by adding 200 ul of 70% ethanol.

12. Centrifuge briefly and remove the ethanol with a pipette. Be careful not to remove the nucleic acid pellet.

13. Centrifuge briefly and remove any residual ethanol.

14. Suspend the pellet in 20 ul of sterile water. Suspend the pellet by flicking and briefly vortexing.

15. Add 2 ul of RNase. Flick. Use as plasmid DNA below. Store at –20oC

Day 4 (Part2): Restriction Digest of Plasmid DNA

The T-vector plasmid used for cloning contains EcoRI restriction sites flanking the cloning site. By digesting the plasmid DNA with EcoRI, we can determine if the KanR gene has been inserted into the vector.

1. Label a 1.5 ml microfuge tube and place it into a rack.

2. Add to the bottom of the tube: 

5ul of plasmid DNA

2ul of 10X restriction enzyme buffer

12 ul of sterile water

1ul of EcoRI enzyme (note that this enzyme is fragile and should be kept on ice at all times)

3. Flick the tube to mix.

4. Briefly centrifuge the tube to collect the sample at the bottom of the tube.

5. Incubate the tube at 37oC for 0.5 to 2 hours

Day 5 (part 1): Analyzing the Restriction Digest

To analyze your restriction digest by gel electrophoresis, add 5 ul of loading dye and run samples as performed previously (Day 2). There should be two DNA bands representing the original vector (larger band) and your KanR insert (smaller band).

Day 5 (part 2): Analyzing the Phenotype of the Transformed Bacteria

In this experiment we have cloned the KanR gene into a bacterial vector that also allows resistance to ampicillin. We have initially selected transformants on the basis of their ability to grow in ampicillin. We would also expect transformants that contain KanR to grow in media containing kanamycin. We will check the transformed bacteria for this phenotype by patching on an agarose plate containing kanamycin.

1. Once the colonies on the MacConkey plate are large enough to distinguish the red and white colour, colonies can be patched onto the kanamycin agarose plate.

2. Each student should patch one red and 3 white colonies.

3. To patch a colony, use the sterile toothpicks provided. Shake out the toothpicks at a horizontal angle until you can grab the tip of one toothpick without touching the others.

4. Touch the blunt end of the toothpick (the end you have not touched) to a single colony on the MacConkey plate.

5. Streak the end of the toothpick on a ~1cm x 1cm patch on the kanamycin plate. Approximately 20 patches can go onto one plate. Do not press down too hard or the media will be scrapped.

6. Incubate the plate overnight at 37oC.

