RNA, DNA, and protein extraction from corals
Note: This protocol can be used for most corals, as well as their larvae. 

SAMPLE COLLECTION
1) Freeze samples in liquid nitrogen and store at -80°C. 

RNA EXTRACTION

Note: I would attempt only 8-12 extractions/day.

1) Remove samples from freezer, and quickly break off a small (~50 mg) piece with clean bone-cutting pliers.

2) Quickly cover coral fragment with 1.5 ml TRIzol® or (similar phenol-guanidinium- based organic solvent) and homogenize for several minutes with mortar and pestle. 
3) Transfer 1 ml homogenized coral tissues in TRIzol to a new 1.5 ml microcentrifuge tube, vortex, and incubate samples @ room temperature (RT) for 5 min. 


A: Samples can be stored in TRIzol for several weeks or months at -20 or -80°C. 
4) Add 200 ul chloroform to each sample and incubate @ RT for 2-10 min. 

5) Spin samples @ 12,000 xg for 15 min @ 4°C. 

6) Remove aqueous phase (~600 ul) and add to 250 ul isopropanol. 

7) Add 250 ul high salt solution (0.8 M Na citrate, 1.2 M NaCl), vortex, and incubate @ RT for 10 min or for longer periods (several hours-months) at -20°C or colder. 

8) Spin @ 12,000 xg for 10 min @ 4°C.

9) Decant supernatant and re-suspend the RNA pellet in 350 ul “Plant RNA lysis solution A” (GeneMark). You may need to use the pipet tip to disrupt and dissolve the pellets. 
10) After breaking apart the pellet via pipetting or vigorous vortexing, add 350 ul 100% ethanol and vortex. 

11) Add 700 ul of the mixture to a GeneMark Plant Total RNA spin column and spin @ 12,000 xg for 1 min @ RT. 

12) Wash and DNase treat (15-20 min) RNA as recommended by manufacturer. 

13) After decanting final wash, incubate spin column in new microcentrifuge tube in the 60°C oven for several minutes (~5-15) to evaporate residual ethanol in column. 

14) Elute RNA in 30 ul DEPC-treated water after letting the DEPC-treated water incubate on the column for 5 min prior to the final spin. 
15) Assess RNA quantity on the NanoDrop (duplicate readings of 2 ul/ reading).

A: DNA-free RNA should be between 50-200 ng/ul (2-8 ug total RNA). 
B: The 260/280 should be between 1.8-2.2. If it is too low, there may be protein 

   contamination. If it is too high, the RNA may be degraded. 
16) Electrophorese ~5 ul RNA on a 0.8% TBE agarose gel stained w/ EtBr. 

   A: Alternatively, a formaldehyde (denaturing) gel may be used to better 


 estimate size of 28 and 18s bands. mRNA should be a 0.5-12 kb smear.

17) Dilute RNA to 20 ng/ul with DEPC-treated water. 
DNA extraction 

This protocol can be performed simultaneously with the final steps of the RNA extraction.

1) Remove remaining RNA aqueous phase (see step 8 of RNA extraction.).

2) Add 500 ul back extraction buffer (“BEB,” 1 M Tris Base, 4 M guanidinium thiocyanate [not guanidine HCl], and 50 mM Na citrate).

3) Vortex and place tubes on shaker table for 10-20 min. 


A: DNA can be left on shaker table for 1-2 hours, but not longer. 
4) Spin samples @ 12,000 x g for 10 min. @ 4°C.

5) Transfer aqueous phase (~600 ul) to a new microcentrifuge tube.

6) Precipitate DNA w/ 2 ul Pellet Paint, 60 ul Na acetate (3 M, pH 5.2), and 600 vol isopropanol @ RT for 10 min or @ -20°C for longer periods (up to several months).

7) Spin @ 12,000 x g for 10 min @ 4°C.

8) Decant supernatant and resuspend pellet in 100 ul PCR-A buffer from Axygen PCR clean-up kit.  

9) Spin and wash twice as recommended by the manufacturer.
10) Put the “eluent” in the 60°C oven for 5-10 minutes before adding it to the spin columns. 



A: This will help the DNA to dissolve.
11) After the second wash, put the empty columns/tubes into the centrifuge at 12,000 x g for 3 min to remove excess ethanol.
12) Transfer spin columns to new 1.5-ml microcentrifuge (provided by Axygen) and place in 60°C oven for 5 min.



A: This will help to remove residual ethanol. 
13) Add 40 ul of pre-warmed “eluent” to each column and wait for 1-3 min.

14) Perform final spin for 1 min @ 12,000 x g and discard spin column. 

15) NanoDrop 2 ul DNA x 2 times to quantify it.The 260/280 ratio should be between 1.7 and 2, while the 260/230 should ideally be above 1, preferably much higher. 

16) Electrophorese 5 ul on an 0.7- 0.8 % TBE agarose gel at 100 V for 30-45 min and stain w/ EtBr for 15-20 min.
A Usually, the DNA will be of such high molecular weight that it will barely move 

  from the well. A long smear should also be seen.

17) Dilute DNA to 10 ng/ul and use 2 ul (20 ng) for real-time PCR (see above). 

18) DNA can be stored at 4°C, as it is in a Tris buffer, though storage @ -20°C is also possible if freeze thaws are kept to a minimum.
Protein extraction

1) After removing the DNA aqueous phase (step 5 of DNA extraction), transfer remaining ~500 ul protein in phenol to new 2 ml microcentrifuge tube containing 1.5 ml acetone. 

2) Precipitate proteins @ 4°C or -20°C while you finish the RNA and DNA extractions. Proteins can stay in acetone @ -20°C for several months. Otherwise, precipitate @ RT for 10 min.
3) Spin samples @ 12,000 x g for 10 min. @ 4°C and decant supernatant. 

A: A large pellet should be visible. 

4) Add 1 ml protein wash I (“PWI,” 0.3 M guanidine HCl in 95% ethanol w/ 2.5% glycerol) and disrupt the pellet with the pipet tip and vortexing.

5) Sonicate for 10-30 min on ice until pellets are completely broken. 

6) Spin samples @ 8,000 x g for 5 min. @ 4°C and decant supernatant.

7) Perform two additional washes with 1 ml PWI. 

A: Sonicate on ice until protein pellets dissolve. 

B: Proteins in PWI can be stored @ -20°C for several months.

8) After decanting the supernatant from the 3rd wash, add 1 ml protein wash II (“PWII,” 95% ethanol w/ 2.5% glycerol) and sonicate on ice until pellets are broken. 

9) Spin @ 8,000 x g for 5 min @ 4°C and decant supernatant. 

10) Dry proteins inverted on benchtop for 15-25 min. 

A: Proteins will be boiled at least once, so residual ethanol is not a concern. 

11) Add 150 ul 1x “Laemmli” buffer (also called “sample buffer,” 2% SDS, 2% 2-mercaptoethanol, 10% glycerol, 0.0625 M Tris HCl, pH 6.8). 

12) Sonicate on ice for 5-10 min.

13) Boil @ 100°C for 5 min and spin @ 12,000 x g for 5-15 min. @ 4°C. 

14) Quantify 25 w/ 2D-Quant™ kit (Amersham Biosciences). This kit is great because it can quantify the proteins even in buffers containing strong denaturants and detergents. 

15) Transfer 30 ul of supernatant to each of 4 new tubes and store @ -80°C. 
RNA EXTRACTION









Date: _______
HOMOGENIZATION AND PHASE SEPARATION

1) Homogenized in: liquid N2_____ TRIzol®_____ TRI-Reagent®______ Other______

a. w/: mortar and pestle_____ micro-pestle______ tissue lyser_____ Other_____

2) Incubated @ _______ for _________ after vigorous vortexing. 

a. w/: shaker table_____ tissue lyser_____

3) Added 200 ul chloroform and incubated @ RT for _______. w/: new tube_______

4) Spun @ 12,000 x g for 15 min @ 4°C and transferred aqueous phase to new tube.  

PRECIPITATION

5) Precipitated w/ 250 ul isopropanol and 250 ul high salt solution @ ______ for _____.

      and spun @ 12,000 x g for 10 min @ 4°C. 


a.  w/: Pellet Paint™ _____ 
PURIFICATION

6) Re-suspended pellet in 350 ul Planet Lysis buffer A and 350 ul 100% ethanol. 
7) Added 700 ul to GeneMark Plant Total RNA kit spin column. 
8)  Followed manufacturer’s recommendations and incubated columns in 60°C oven. 
a. On-column DNase digestion______
9) Eluted into _____ ul DEPC-treated water.  
DNA EXTRACTION
PHASE SEPARATION
1) Added 500 ul back extraction buffer & incubated on shaker table for _______. 

2) Spun @ 12,000 x g for 10 min @ 4°C & transferred aqueous phase to new tube. 
PRECIPITATION

3) Precipitated DNA w/ 60 ul 3 M NA acetate & 600 ul isopropanol @ _____ for ____. 

a. w/: 2 ul Pellet Paint™_____.
4) Spun @ 12,000 x g for 10 min @ 4°C. 

PURIFICATION

5) Re-suspended pellet in 100 ul PCR-A buffer from Axygen PCR clean-up kit. 

6) Carried out spins and washes as recommended by manufacturer. 

7) After evaporating residual ethanol in 60°C oven, eluted DNA into _______ul pre-warmed (to 60°C) “eluent.”
PROTEIN EXTRACTION

1) Precipitated protein in 1.5 ml acetone @ _______ for _______. 

2) Spun @ 12,000 x g for 10 min @ 4°C.

3) Washed pellet 3x w/ PWI and 1x w/ PWII @ 8,000 x g for 5 min @ 4°C, and dried on benchtop for _____ min. 
4) Re-suspended protein in _____ul “sample” buffer, sonicated for _____ min, boiled for ____ min @ 100°C, and transferred _____ul to each of ____tubes. 

5) Quantified _____ul with the 2-D Quant kit.  
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