Clough Lab

12/17/04


Total RNA Extraction

This is a modification of Lila Vodkin’s lab protocol. Modifications include use of Eppendorf Phase Lock Heavy Gel during phenol extractions and the addition of an acidic phenol step to further remove any contaminating DNA.

NOTE: This protocol utilizes freeze-dried material. Store in sealed bags at -20C.

Remove freeze-dried material from freezer to allow to come to room temp.

Prepare 5 mls extraction buffer for each sample plus an extra 5 mls for balancing/spills.


For 4 samples, need 25 (4X5+5) mls in autoclaved flask:







5 ml extractions
12.5 ml extractions



RNA Salts Buffer
 
     25 mls


  60 mls



DTT ( Dithiothreitol)

     40 mg


  92 mg



Mercaptobenzothiazol

     70 mg


160 mg



Sarkosyl (Lauroyl sarcosine) 
   500 mg


 1.2 g

Weigh out 1 g autoclaved sand into small weigh boats. Label and set aside.

Weigh out 100-200 mg freeze dried tissue into small weigh boats for 5 mls preps or 200-600 for 12.5 ml preps. Label and set aside.


(100 mg cotyledons give about 1000 ug total RNA and 5 ug mRNA)

Set up labelled mortal and pestles along side sand and samples.

Pipette 4 ml phenol:chloroform:isoamyl alcohol (25:24:1, from USB #20072, saturated with 0.1 M Tris pH 8) into a 15 ml (or 50ml) orange cap polypropylene tube for each sample.

Bring Extraction Buffer and phenol/chloroform to area with mortal/pestles, tissue, sand.

Add each tissue sample to a mortal. Add an aliquot of sand. Grind until have fine powder.

After all samples are ground, add 5 (or 12.5) mls extraction buffer to one of the samples, grind/swirl until have homogenous resuspension and pour into a tube of phenol/chloroform; Give tube a quick, vigorous shake and move on to next sample until all samples are in the phenol/chloroform.

Vortex samples for about 30 seconds.

Transfer to an Eppendorf Phase Lock (Heavy) tube that has been prespun (2000g, 1 min) 

Spin 2000g for 10 min at 4c.

Decant upper layer (the Phase Lock will hold the phenol layer in place and you’ll recover about 90% of the aqueous instead of about 65% without the Phase Lock) into new tube with equal volume Sevag’s reagent.

Balance with Chloroform

Vortex 30-45 sec.

Spin 2000g, 5 min, 4c. 

Transfer aqueous layer using disposable sterile pipette to an autoclaved Corex (or Kimble) glass tube recording the volume of each. Add 1/3 volume 8M LiCl to each (so if have 3.6 ml aqueous, add 1.2 ml LiCl). It is convenient to have all samples of same volume. LiCl selectively precipitates RNA over DNA.

Cover tubes with parafilm and invert several times to mix. Place at 4c overnight.

Day 2

Spin at 12,000g for 15 min, 4c.  If you didn’t start with equal volumes, you’ll have to balance tubes using with 2M LiCl

Decant. Drain on kimwip for about 5 min.

Add 500 ul RNAse-free water (from Promega kit). Keep on ice. Mix to dissolve pellet. To aid dissolving, let set for several minutes and periodically use a pipetter to help break up the pellet and vortex. Then repeat, letting it set on ice for several minutes and then using pipetter an vortex. Continue until completely dissolved.

Transfer resuspended RNA to 1.5 ml eppendorf microfuge tube.

Add equal volume (about 500ul) acid phenol/chloroform. This extraction will remove traces of DNA into the phenol phase.

Vortex.

Transfer to 2ml Eppendorf Phase Lock (Heavy) prespun tube and spin at 14k for 5 minutes.

Transfer top phase to 500ul sevag’s reagent.

Vortex.

Transfer to 2ml Eppendorf Phase Lock (Heavy) prespun tube and spin at 14k for 5 minutes.

Transfer to 1.5 ml tube.

Add 50 ul 3M sodium acetate and 1 ml 100% EtOH.

Place at –70 for 30 minutes to complete precipitation.

Pellet RNA at high speed in 4c microfuge for 15 min.

Rinse pellet with 80% EtOH.

Dry pellet in SpeedVac for about 3 minutes (do not over dry, might be best to remove final moisture in heat block or on bench).

Resuspend in 150 ul RNAse-free water.

If overdried and it’s impossible to resuspend, try breaking into small chunks with pipetter and then heating at 65c for 10 minutes followed by vigorous vortexing.

Measure concentration on the NanoDrop and check quality on a gel.

Store –80c

*******************************************

RNA Salts Buffer




for one liter

[final]

Trizma base (Sigma T-1503)


    12.1 g

0.1 M


NaCl





    11.7 g

0.2 M


EDTA disodium salt



      7.4 g

20 mM

         pH to 9.0 with HCl

         Autoclave

Extraction Buffer




for 100 mls

[final]

RNA Salts Buffer



   100 ml





DTT (Dithiothreitol, Sigma D-0632)

   154 mg

10 mM


Mercaptobenzothiazol
 (Sigma M-2274)

   268 mg

16 mM


Sarkosyl (Lauroyl sarcosine, Sigma L-9150)
       2 g

2 %

8 M LiCl:
34g / 100 ml water.
Autoclave.
Store 4c.

2 M LiCl:
8.5g / 100 ml water.
Autoclave.
Store 4c.

Sevag Reagent: 192 ml chloroform, 8 ml isoamyl alcohol. Saturate with 0.1M Tris, pH 9
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