RNA Isolation and Quantitation from Animal Tissue

I. Homogenization and Extraction
a. Add a 30-40 mg tissue sample to 1 mL of Trizol in a cell culture tube that has been cut at the 8 mL mark.

b. Homogenize tissue sample with autoclaved probe. Keep the tube on ice as much as possible during this process. Homogenize well. Be sure to use different probes when homogenizing different samples. 

c. Using a 1 mL pipette, transfer the homogenized sample to the QI shredder column (Qiagen Cat. No. 79654) and spin at 15,000 g at room temperature for 2 min. 

d. After centrifugation, remove the filter column and place a new cap on the tube. Place the tube back in the centrifuge with the pellet towards the outside so pellet collects in the same place. Centrifuge at 15,000 g for 3 min. 
e. After centrifugation, transfer supernatant to a 1.5 mL tube. Incubate for 5 min at room temperature. 

f. Add 200 µL of chloroform, then vortex very well. 

g. Incubate for 2-3 minutes at room temperature, then centrifuge at 12,000 g for 15 min at 4º C. 

h. After centrifugation, transfer aqueous phase (clear liquid on top) to 1.5 mL tube. *Careful not to disturb the precipitated protein (white viscous layer). 

i. Add 0.5 mL of isopropanol, vortex then incubate for 10 min at room temperature, then centrifuge at 12,000 g for 10 min. at 4º C. 

j. After centrifugation, use a vacuum apparatus to remove isopropanol, then wash pellet with 1 mL of 80% EtOH. Mix by flipping tube upside down a couple of times, then centrifuge at 10,000 g for 7 min at 4º C. 

k. After centrifugation remove EtOH with vacuum apparatus. *When using vacuum, use low suction and avoid disturbing pellet.
l. Let the pellet air dry in the hood, and then add 50 µL of RNase – free H20. Allow pellet to dissolve in water, and then add 50 µL more to a total of 100 µL. 

II. RNA Cleaning

a. To the tube with 100 µL of RNase water, add 350 µL of a 1:100 dilution of ß-ME:RLT buffer, i.e., 346.5 µL/ RLT and 3.5 µL/ ß-ME. Vortex after addition
b. Add 250 µL of 100% EtOH. Mix by pipeting. Then transfer to the spin column (Qiagen Rneasy Mini Kit Cat. No. 74104). * Be sure to add to the middle of the column each time a reagent is added. Do not add to the side of the column. 

c. Centrifuge at 12,000 rpms for 15 sec and discard flow through by removing filter, emptying flow through, and replacing filter into tube. 
d. Add 350 µL of RW1 buffer, centrifuge at 12,000 rpms for 15 sec, and discard flow through. 
e. In a separate tube, combine 10 µL of DNase stock I (found in -20º) and 70 µL of RDD buffer, mix, and add this solution to the column. Let incubate for 15 min. 
f. Now repeat step d. 
g. After centrifugation, discard flow through and transfer column to a new collection tube. 
h. Add 500 µL of RPE wash buffer to the column and centrifuge at 12,000 rpms for 15 sec. Discard flow through. 
i. Repeat step h, but centrifuge for 2 min, and discard flow through.
j. After discarding flow through, spin at 15,000 rpms for an additional minute to dry the column.
k. Transfer the spin column into a 1.5 mL tube and cut the top off of the spin column. Add 30 µL of RNase –free water to the column, wait 1 min, then elute by spinning the column at 12,000 rpms for 1 min. 
l. After centrifugation (do not discard flow through) add another 30 µL of RNase – free water, wait 1 min, and elute again by spinning the column at 12,000 rpms for 1 min. 
m. There should be roughly 60 µL of RNA sample in the 1.5 mL tube. 
III. RNA Quantitation 
a. In a micro cell 8 mm cuvette, add 100 µL of DNA – grade water. This will serve as the blank.
b. In a separate cuvette, add 98 µL of DNA – grade water and 2 µL of RNA sample. 
c. Turn on the spectrophotometer and select “nucleic acid” then “260/280 Ratio.”
d. Insert the blank cuvette and press start to read the blank, then insert the sample and press start to acquire the ratio.
e. Press exit to return to the main menu. Select “nucleic acid” again, and scroll down to select “RNA.”
f. Select “DIL X:” then enter the number 50 and press “enter.”
g. Insert the blank cuvette and press start, then insert the sample and press start to acquire its concentration. 
* Note – If concentration is low, it may be due to the 2 – step elution process (k and l). A one – step elution process may sufficient. 
