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Adapted from Stoffel et al. 2012. BMC Genomics 13:185.
This protocol is optimized for leaf tissue 1.8 - 2g fresh weight, consisting of young leaves ranging from smallest collectable by hand up to 3 cm in length, no meristems.

Tissue Grinding

1. Get a large vol of liquid nitrogen at bench in pourable container.

2. Label 50 mL Screw Cap tubes and put in rack submerged in liquid nitrogen.  Be sure to loosen caps and keep them loose until adding 2XEB to avoid any DANGEROUS explosions.

3. Pour liquid nitrogen into mortar with pestle to just cover end of pestle.  Put tissue into mortar with liquid nitrogen.  Grind tissue in liquid nitrogen with mortar and pestle until it turns pale green/whitish.  Pour a small amount of liquid nitrogen into mortar and grind again.  Pour liquid nitrogen into mortar until ~1/3 filled and immediately pour liquid nitrogen and tissue into cooled 50 mL screw cap tube.  
At this point you can continue with extraction or ground tissue can be stored at -80ºC for a few days.  Keep caps loose!!!  For large number of samples it is convenient to grind 1 day and start extractions following day.

DNA Extraction

· Before starting put enough 2XEB into 65C water bath for all samples, >15 mL/sample. 
· I use flip top 50 mL tubes @ step 6 and beyond, it is faster.  It is best to be prepared with labeled tubes at each step.
1. Allow ALL the liquid nitrogen to boil off of all samples.  Add the -mercaptoethanol to the 65C 2XEB.  Add 15 mL 2X EB per sample and resuspend  tissue.
(I found I can resuspend 2 samples at a time and hold them in one hand and tap the tips on the palm of my other hand.  Do this in the chemical hood as -me is smelly and toxic) 
2. Check resuspended tissue for any clumps and vortex 5 – 10 seconds GENTLY if required. Place tubes in 65C water bath for 45 min, mixing occasionally.  Then cool tubes @ RT ~ 15 mins.  (OR RT circulating water bath 5 mins)
(This cooling is important to avoid some impurities soluble in chloroform at higher temperatures)

3. Add equal vol chloroform:isoamyl alcohol (24:1) and mix vigorously.  Spin @ 4000 rpm (~3500 g)  RT for 15 min.  RT is important as CTAB precipitates as lower temps.
4. Transfer 12.5 mL aqueous phase to new tube.

5. Add 6.25 mL 5 M NaCl (final [NaCl] ~ 2.6 M).
6. Repeat step 3.

7. Transfer 14 mL aqueous phase to 2 new tubes, 7 mL per tube.
8. Add > 6 vol PB (bring to total vol ~ 50 mL) and invert to precipitate DNA.

If large strands of nucleic acids are obvious than continue to step 10.  Otherwise allow to precipitate overnight at RT.

9. Spin @ 4000 rpm RT for 15 - 30 min.
10. Pour off supernatant (Into haz. waste as it contains -mercaptoethanol).

11. Wash and combine precipitated DNA for each sample.  
(Add ~25 mL dH2O 1st tube of pair and re-suspend pellet by shaking or vortexing.  Pour H2O and re-suspended DNA in 1st tube into 2nd tube of pair and shake to rssp 2nd pellet.)

12. Spin @ 4000 rpm 10 min.

13. Pour off H2O and add 10 mL 1.5 M NaCl.  If  large amount ppt at step 9 Let sit O/N @ RT.  Otherwise continue. 
14. Shake moderately and put @ 65C until all pellet is dissolved or nearly dissolved.
15. Add 15 uL 10 mg/mL RNAse A and incubate @ 37C for at least 45 min.

16. Repeat step 3 to remove RNAse.
17. Transfer aqueous layer to new tube.

18. Add 3 vol 100% EtOH and mix by inversion (EMD’s Reagent Alcohol: 95% EtOH/5% IPA works well here and is much less expensive).

19. Spin @ 4000 rpm for 15 min.

20. Wash pellets with 70% EtOH (or 80% Reagent Alcohol) followed by 5 min spin @ 4000 rpm.
21. Allow to dry completely.
22. Add 150 uL ddH2O.
23. Allow to re-suspend completely overnight @ 4C

2X Extraction Buffer (2XEB)


100mM Tris-HCl pH 8.0


1.4M NaCl


20 mM EDTA pH 8.0


2% w/v CTAB 


Add 10uL/mL -mercaptoethanol just before use

Precipitation Buffer (PB)


50 mM Tris-HCl pH8.0


10 mM EDTA pH 8.0


1% w/v CTAB

To prepare 2 L 2XEB:

Dissolve CTAB in 800 mL H2O, stir and warm on hotplate.  
Dissolve NaCl in 800 mL H20.

Combine CTAB and NaCl solutions.

Add 200 mL 1M Tris pH 8.0

Add 80 mL 0.5M EDTA pH 8.0

