Laboratory 16


DNA Part I (Extraction)
Introduction


Many different techniques have been developed for extracting DNA from bacterial cells and environmental samples.  Some methods are very complicated while others are quite simple.  Your choice of technique depends on the specific sample that you are working with and your requirements for the quality of DNA extracted.  All of the methods include: a step for breaking open (lysing) the cells to release the DNA and a step for removing all of the proteins and other cell components while retaining the purified DNA.  In this lab you will be using a commercial kit (Qiagen DNeasy Blood and Tissue Kit) to extract DNA from E. coli cells.  The cells are lysed enzymatically by incubating them with proteinase K in a buffer solution.  The DNA is captured by binding it to a membrane and all of the other cell components are washed through with buffer.  The DNA is then eluted away from the membrane.


The DNA extracted using this kit should be pure enough to use in a PCR reaction in the next lab.
Materials

Equipment

· micropipettes

· microcentrifuge
· Hot water bath (56(C)

· vortexer

Supplies

· microcentrifuge tubes

· micropipette tips

Qiagen DNeasy Blood and Tissue Kit

· Buffer ATL

· Proteinase K

· Buffer AL

· DNeasy Mini spin column

· Buffer AW1

· Buffer AW2

· Buffer AE

· 100% ethanol

· Collection tubes

Procedures
1. Measure out 1.0 ml of E. coli culture into a labeled microcentrifuge tube.

2. Spin at 14,000 rpm for 2 min. then remove the supernatant with a pipette.

3. Re-suspend the pellet in 180 (l of Buffer ATL by vortexing vigorously.
4. Add 20 (l proteinase K and mix thoroughly by vortexing.

5. Incubate in a 56 (C water bath for 30 min.

6. Vortex for 15 sec. and add 200 (l Buffer AL to the sample.
7. Mix thoroughly and then add 200 (l ethanol and mix again.

8. Pipette the entire contents of the microcentrifuge tube (including precipitates) into the DNeasy Mini spin column placed in a 2 ml collection tube.

9. Centrifuge at 8000 rpm for 1 min. and discard flow-through and collection tube.

10. Place the spin column in a new collection tube and add 500 (l Buffer AW1.
11. Centrifuge at 8000 rpm for 1 min. and discard flow-through and collection tube.

12. Place the spin column in a new collection tube and add 500 (l Buffer AW2.

13. Centrifuge at 14000 rpm for 3 min. and discard flow-through and collection tube.

14. Place the spin column in a clean 1.5 ml microcentrifuge tube and pipette 200 (l Buffer AE directly onto the DNeasy membrane.

15. Incubate at room temperature for 1 min. and centrifuge at 8000 rpm for 1 minute to elute the DNA.

16. Make sure that the microcentrifuge tubes are labeled clearly then freeze to store the DNA.
Questions:
What is the purpose of the proteinase K solution?

Why is it important to add the precipitate from step 8 into the spin column?

What is an alternate method (besides using the spin column) for separating the DNA from the other cell components?

What other cell components might be extracted along with the DNA and contaminate the final product?

How would you modify this method to extract the DNA from a water sample like the ones that we tested for coliforms?

