Instructions for RNA isolation
______________
The quality of the starting RNA sample is essential to the overall success of the analysis. Since the most appropriate protocol for isolation of RNA can be source-dependent, we recommend using a protocol that has been established for the tissues or cells being used. In the absence of an established protocol, using one of the commercially available kits designed for RNA isolation is suggested.

The following reagents and kits have been tested and evaluated by Affymetrix scientists:

· Trizol Reagents: Invitrogen Life Technologies, P/N 15596-018. It may be beneficial to perform a second cleanup on the total RNA after ethanol precipitation step in the Trizol extraction procedure using the QIAGEN RNeasy Mini Kit. Much better yields of labeled cRNA are obtained when this second cleanup is performed. 
· QIAzol lysis Reagent: QIAGEN, P/N 79306
· RNeasy Mini Kit: QIAGEN, P/N 74104

The protocol being used in our unit is as follows:
Instruction for RNA isolation with trizol Reagent

Precautions for Preventing RNase Contamination:

· Always wear disposable gloves.

· Use sterile disposable plasticware and automatic pipettes reserved for RNA work.
· It is strongly recommended to use non-stick silicon-coated tubes for preparation and storage of RNA samples for Affymetrix microarrays  to avoid mRNA losses.

Caution: When working with Trizol Reagent, use gloves. Avoid contact with skin.
Unless otherwise stated, the procedure is carried out at room temperature.
Reagents required, but not supplied:

· Chloroform
· Water saturated Phenol
· Isopropyl alcohol

· 75% Ethanol (in DEPC-treated water)
· DEPC-treated water
· 3M sodium acetate pH 5.2 (in DEPC-treated water)
1. Homogenization
a. Tissues

· Quick-freeze tissue immediately after dissection by dropping it into liquid  


nitrogen. Large pieces of tissue should be cut into smaller pieces before freezing. At this stage, it is possible to freeze the tubes at -70ºC or to continue on.   

· Homogenize tissue samples immediately after thawing in 1 ml of Trizol Reagent per about 50mg of tissue using a glass-Teflon or power homogenizer. The sample volume should not exceed 10% of the volume of Trizol Reagent used for homogenization. 
· Homogenize tissue using several short pulses of the homogenizer. 
· Wash probe between samples with DEPC-treated DDW. Continue immediately according to RNA preparation protocol.
b. Cells Grown in Monolayer

· Remove medium by suction from the plates in laminary hood, and add immediately 1 ml of Trizol Reagent to a 3.5 cm diameter dish. The amount of Trizol Reagent added is based on the area of the culture dish (1 ml per 10 cm2) and not on the number of cells present. An insufficient amount of Trizol Reagent may result in contamination of the isolated RNA with DNA.

· Pipette up and down several times.  Treat each plate separately!

· Store at RT no more than 5 min; within this time, pass solution to Eppendorff 

Tubes (1 ml to each tube). At this stage, it is possible to freeze the tubes at -70ºC  or to continue on.   

c. Cells Grown in Suspension

· Pellet cells by centrifugation.
· Resuspend cells in a small volume of PBS or growth medium (50-100 l) 
· Lyse cells in Trizol Reagent by repetitive pipetting. 
· Use 1 ml of the reagent per 5-10x106 of animal, plant or yeast cells, or per 10x106 bacterial cells. 
· Washing cells before addition of Trizol Reagent should be avoided as this increases the possibility of mRNA degradation. 
2.  Phase Separation
· Incubate the homogenized samples for a maximum of 5 minutes at room temperature to permit the complete dissociation of nucleoprotein complexes. 
· Add 0.2 ml of chloroform per 1 ml of Trizol Reagent. 
· Shake tubes vigorously by hand for 15 seconds and incubate them at room temperature for 2 to 3 minutes. 
· Centrifuge the samples at no more than 12,000g for 15 minutes at 4°C. 
· Following centrifugation, the mixture separates into a lower red, phenol-chloroform phase, an interphase and a colorless upper aqueous phase. RNA remains exclusively in the aqueous phase. The volume of the aqueous phase is about 60% of the volume of Trizol Reagent used for homogenization.
3. RNA precipitation

· Transfer the aqueous phase to a fresh tube. Precipitate the RNA from the aqueous phase by mixing with isopropyl alcohol. 
· Use 0.5 ml of isopropyl alcohol per 1 ml of Trizol reagent used for the initial homogenization. 
· Incubate samples overnight at -20°C and centrifuge at no more than 12,000g for 10 minutes at 4°C.
4. RNA Wash

· Remove the supernatant. 
· Wash the RNA pellet once with 75% ethanol, adding at least 1 ml of 75% ethanol per 1 ml of Trizol Reagent used for the initial homogenization. 
· Centrifuge at no more than 7,500g for 5 minutes at 4°C.
· Remove Ethanol. It is not necessary to dry the pellet from the remainder of 



Ethanol at this stage. 
· Dissolve the RNA in 400 µl DEPC-treated DDW. 

· Incubate 2-3 min at 60ºC if necessary to dissolve RNA.

5. RNA Purification

· Equilibrate  phenol and chloroform at room temperature.    

· Pellet the Phase Lock Gel (PLG) tubes prior to use by centrifugation 1 min at 



maximal speed. 
· To the RNA dissolved in 400 µl water, add 200 µl phenol (water saturated) and 200 µl chloroform. Vortex 4-5 seconds. 
· Transfer the entire total RNA phenol/chloroform mix to the PLG tube (DO NOT VORTEX, PLG will not become part of the suspension).  
· Centrifuge at full speed for 2 minutes. 
· Following centrifugation, the mixture separates into a lower red, phenol-chloroform phase, an interphase and a colorless upper aqueous phase. RNA remains exclusively in the aqueous phase. 
· Transfer the upper aqueous phase to a fresh non-stick 1.5ml tube. Pay attention not to touch the Gel of the interphase with the pipette tip as it reduces the grade of  RNA purity. 
· Repeat phenol:chloroform extraction  with a new PLG tube.
6.   RNA precipitation
· Precipitate the RNA by adding 0.1volume of 3M sodium acetate (RNase free) and  

0.8 volume of isopropanol (RNA vol.+sodium acetate vol.). For 400 µl RNA: 40 µl Sodium acetate and 352 µl isopropanol. (For very small amounts of RNA, add 1µl Glycogen (5 mg/ml) for better visibility of the pellet). 
· Vortex 5 seconds. Store at -20ºC overnight.

· Spin the samples at full speed (14,000 RPM) for 20 minutes at 4ºC. 
· Remove the supernatant. 
· Rinse the pellet with 1.0ml of cold 75% ethanol (made with DEPC- 

treated water); spin for 5 minutes at  9,500 RPM at 4ºC. 
· Remove supernatant.  

· Repeat wash.

7. Redissolving the RNA  
· Air dry the RNA pellet for 5-10 minutes at room temp. Do not dry the RNA by centrifugation under vacuum. It is important not to let the RNA pellet dry completely since this will decrease the solubility.  
· Dissolve the RNA in DEPC-treated DDW (no RNase inhibitors); incubate for 3 minutes at 60º C and vortex.  
· Quantify RNA yield by Nano-Drop for determination of sample concentration and purity. A260/A280 ratio should be close to 2.0 (ratios between 1.9-2.1 are acceptable). A260/A230 ratio should be 2.0 (ratio below this point may indicate the presence of inhibitors that interfere with subsequent reactions). 

· Integrity of total RNA samples should be assessed qualitatively on an Agilent 2100 Bioanalyzer. RNA Integrity Number (RIN) >7.5 is acceptable.
· Store RNA at -70°.
This procedure purifies also miRNA (when both RNA precipitation steps are performed overnight)
Amounts and concentrations:

           Minimal amount required is: 1 µg.

           Minimal concentration required is: 33 ng/µl.

           RNA samples should be delivered on dry ice.

