CTAB DNA Extraction Protocol

This protocol was used in the Kalisz Lab for the Outcrossing Rates/Microsat project from 2006 on.  Adapted for the Kalisz lab from Soltis lab protocol and Doyle & Doyle, 1987.

Before Beginning:

· Turn on the waterbath.  Double check that it is set to 55(C and there are a few inches of water in it.

· Check that you have enough of all solutions:  CTAB buffer, Isoporpanol, 70%ethanol, 95% ethanol, TE buffer.  If you don’t have enough of any see recipe below. 

· Move isoporanol and ethanol to freezer.  Ammonium acetate is already cold in the refrigerator.   

1. Prepare CTAB Buffer (recipe attached).  Prior to starting extraction, add           polyvinylpyrrolidone and (-mercaptoethanol.  Once these have been added the shelf life of the buffer is only 2-3 days.

	CTAB Buffer
	PVP
	(-mercaptoethanol

	0.5 ml
	0.02 g
	2.5 uL

	5 ml
	0.2 g
	25 uL

	20 ml
	0.8 g
	100 uL


Double check your math if you are doubling, tripling, etc. the recipe!  Put the solution in the water bath for 10-20 minutes to dissolve the PVP.   Don’t shake the solution – the detergent will bubble up too much.
2. Collect the tissue that you need from the -80 freezer and keep them on dry ice.  It’s very important that the tissue doesn’t thaw!  Label eppendorf tubes with a Lab Marker  to transfer the tissue into (Sharpie markers will bleed if alcohol is spilled on them) 

3. Using forceps, transfer 50-60 mg of frozen tissue in an eppendorf tube.  It’s ok to guess on the mass because keeping the tissue frozen is more important than having exactly 55 mg.  If it thaws a bit, quickly submerge the tube in liquid nitrogen to re-freeze.  Dip forceps in bleach water, then water and dry between every sample.  Record whether or not you use all of the tissue.

4. Grind tissue in liquid nitrogen with blue pestles, keeping tissue frozen the entire time. (Get the liquid nitrogen in the 3rd floor Langley autoclave room).  Use a new pestle for every sample.  Soak pestles in bleach water for at least ½ hour before rinsing and autoclaving.  

5. Add 500 uL of CTAB buffer and mix the tubes.  Make sure the leaf tissue is in solution and not in a clump at the bottom of the tube.  Incubate at 55°C for at least one hour, mixing once after 30 minutes.  They can stay in the water bath for a few hours if necessary.  

6. While samples are in the waterbath, label the top and sides of a regular 1.5mL tubes with a VWR marker.  Use capital letters for the individual.  Add the date to the side of the tube and wrap the tube in tape.  The tape prevents the marker from rubbing off after frozen.

7. Optional step:  After incubating for 1 hour add 1.5 uL RNase A.  Incubate at 37°C for 15 minutes.  We are not including this step for microsatellite extractions.  This step should be included if you want clean, RNA free extractions (e.g. for cloning,or any RNA work).

The following steps are best done in batches of 10-20, depending on how quickly you can work.  

8. Remove samples from waterbath and IN FUME HOOD, add 500 uL of chloroform and mix by gently shaking tubes.  Change gloves immediately if you spill chloroform on them.   Be careful not to drip chloroform onto the tubes, it has a low viscosity and drips out of the tip – it will make the label bleed off of the tube.

9. Centrifuge for 7 minutes at 16 rcf.

10. Transfer the aqueous phase (top layer) into the new labeled tube.  Be careful to avoid transferring any chloroform.  You can tell if you get chloroform because it will be bright green.  Chloroform waste should be disposed of in a glass bottle with a chemical waste label.  

11. Estimate the volume of the aqueous phase.

12. Add 0.08 volumes cold 7.5 M ammonium acetate.

13. Add 0.54 volumes of cold isopropanol. Mix by inverting tubes 20-30 times.
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14. Incubate on ice for 30-40 minutes.

15. Centrifuge for 3 minutes at 16 rcf.

16. Discard supernatant into isopropanol chemical waste jar.  Be careful not to dislodge pellet.

17. Add 700 uL 70% EtOH, invert tubes 5-10 times.

18. Centrifuge for 1 minute at 16 rcf.

19. Discard supernatant; be careful not to dislodge pellet.

20. Add 700 uL 95% EtOH, invert tubes 5-10 times.

21. Centrifuge for 1 minute at 16 rcf.

22. Discard supernatant; be careful not to dislodge pellet.

23. Invert tubes on a clean kimwipe and allow to dry for 10-15 minutes upside down, or until pellet looks dry.  If the pellet dried too long upside down, it will fall out.  Continue to dry upright but covered by a kimwipe for 30-45 minutes.

24. Enter extractions into the database on the computer outside April’s office – the file is called “microsatellite extractions 2006-2007.xls”

25. Hydrate pellets with 50 uL TE.  Allow to resuspend overnight at room temperature.  Store the DNA in the refrigerator the next day.  **If you won’t be in the next day, make sure you ask someone else to do it!

Please remember to bleach and rinse the pestles, then dry them and put them in a box to be autoclaved in the autoclave bin.  Also autoclave more tubes if we are running low. Also clean any glassware you have used.  To clean glassware, rinse 3 times with water and 3 times with 2xdi water in the carboy next to the sink.  

Recipes

Ethanol:  We use molecular grade ethanol for extractions, not the ethanol in the big jug under the sink in the extraction room.  We get it from the stockroom.  See list of molecular supplies.  

CTAB Buffer


100 ml 1 M Tris HCl pH 8.0


280 ml 5 M NaCl


40 ml  of 0.5 M EDTA

20 g of CTAB (cetyltrimethyl ammonium bromide)

Bring total volume to 1 L with ddH​2O.

TE Buffer


10 ml 1 M Tris HCl pH 8.0


2 ml 0.5 M EDTA


Bring total volume to 1 L with ddH​2O.

1 M Tris HCl pH 8.0


121.1 g  Tris


Dissolve in about 700 ml of H2O.


Bring pH down to 8.0 by adding concentrated HCl (you’ll need about 50 ml). 
Bring total volume to 1 L with ddH​2O.

0.5 M EDTA


186.12 g EDTA


Add about 700 ml H2O


16-18 g of NaOH pellets

Adjust pH to 8.0 by with a few more pellets, EDTA won’t dissolve until the pH is near 8.0

Bring total volume to 1 L with ddH​2O.

5 M NaCl

292.2 g of NaCl


700 ml H2O


Dissolve (don’t add NaCl all at once, it will never go into solution) and bring to 1 L.

7.5 M Ammonium acetate


57.81 g ammonium acetate


~50 ml of H2O


Bring to 100 ml total volume

Filter sterilize all stock solutions.
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