RNA Extraction guidelines for Affimetrix GeneChip Assays:
Excellent RNA quality is an essential parameter for the success of the Microarray assay. It is recommended that the RNA isolation methods will be TRIzol Reagent (Invitrogen) following by cleanup with Phase Lock Gel (PGL tubes) and precipitation (see protocol below). Alternatively, the cleanup could be with QIAGEN RNeasy Mini Kit. If the RNA is intended for miRNA assay, be sure that you purchase a kit designed to keep the small RNA, such as TRIzol.
RNA quality and quantity should be checked by running on RNAse free, 1% agarose gel and QC analysis by NanoDrop or BioAnalyzer (NanoDrop analysis is available at the sequencing unit, Life Science, TAU). The Spectrophotometeric absorbance parameters of the sample should be: 260/280= 1.8-2.0 and 260/230>2.0.
Once RNA extraction is completed, aliquot the samples in several 1.5 ml tubes and store at -80ºc in order to avoid repeated thawing-freezing cycles.   
Below please find examples for RNA quality as seen on agarose gel (intact vs. degraded RNA) and RNA with 5S band indicating small RNA extraction:
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Recommended amounts and concentration of RNA samples (for one chip):

	Type of chip
	Amount of RNA needed

	All-Exon assay
	2-3 µg (concentration 0.3 µg/µl)

	miRNA assay
	Expected July 2012


Pipeline of RNA Extraction for Microarray Assays
*Use only RNase free tubes, clean surfaces and pipettors with "RNase away" (or any other RNase removal spray)
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Note: It is possible to freeze (-80 ºc) samples after TRIZOL lysis and continue from step 1 after thawing samples on ice. 
1. Incubate 5 min at room temperature.

2. Add 0.2 ml chloroform.

3. Shake vigorously by hand for 15 seconds.

4. Incubate 3 minutes at room temperature.

5. Spin 20 minutes at full speed at 4ºc.

6. Transfer upper colorless phase into new 1.5 ml tube.

7. Add 0.5 ml isopropanol, Vortex.

8. Incubate 5 minutes at room temperature.

9. Spin 15 minutes at full speed at 4ºc, discard supernatant.
10. Wash pellet once with 1 ml cold ethanol (kept in -20ºc).

11. Vortex and spin for 5 minutes at 9500 rpm at 4ºc.

12. Remove supernatant completely.

13. Resuspend pellet in 400 µl DEPC water.
14. Pellet the Phase lock gel (PLG) tube prior to use by centrifugation 1 minute at maximum speed at room temperature.

15. Add 400 µl of 25:24:1 phenol:chloroform:isoamylalcohol, vortex.

16. Transfer 800 µl to the PGL tube.

17. Centrifuge at full speed for 2 minutes at room temperature.

18. Transfer the aqueous upper phase to a fresh 1.5 ml tube.
19. Repeat the PGL cleaning with new PGL tube (steps 14-18).

20. Precipitate the RNA by adding 0.1 vol of cold 3M Sodium Acetate and 0.9 vol of isopropanol, vortex and store at -20ºc overnight. If the pellet is small or invisible, add 1 µl of Glycogen.

21. Spin sample at full speed for 20 minutes at 4ºc, discard supernatant.

22. Rinse the pellet with 0.5 ml 80% cold Ethanol, spin 5 minutes at 9500 rpm and discard supernatant.

23. Repeat wash and discard supernatant.
24. Air-dry the pellet for at least 10 minutes (until the pellet is fully transparent).

25. Resuspend pellet in 13-30 µl (according to size) with DEPC water that was preheated to 70ºc.

26. Heat the sample 10 minutes at 70ºc. Mix well by pipettation.

27. Check quality and quantity of RNA by spectrophotometer and visualization of RNA on 1% agarose gel.
Isolation of total RNA (full protocol TRIZOL/PGL & reagents)
RNA is highly sensitive to degradation, therefore use only RNase-free reagents and equipment (Like DEPC treated) and wear gloves to avoid RNase contamination of the samples.

Reagents for RNA isolation:

· TRizol Reagent- Invitrigen, cat. No.15596026, Rhenium.

· PGL (Phase Lock GelTM light  2 ml)- Eppendorf order No. 0032005/101, Lumintron
· phenol:chloroform:isoamylalcohol (25:24:1)- Invitrogen, cat. No. 15593-031, Rhnium

· Non stick tubes, Eppendorf 1.5 ml- Ambion cat No. 12450, Agentek 

Attention: When working with TRIZOL, wear gloves and suitable eye protection, as the reagent contains phenol and guanidine isothiocyanate. Avoid contact with skin and eyes- Trizol causes burns! Always use in a chemical hood.
Preparations before starting the RNA isolation:

a. Cool centrifuge to 4ºc.

b. Use RNase free silicon-coated Eppendorf microcentrifuge tubes (1.5 ml).

Isolation of total RNA (full protocol):

a. Immediately after dissection, place the tissue into liquid nitrogen for quick freeze. Large pieces of tissue (such as lung, brain etc.) should be cut into smaller pieces before freezing.

b. The sample volume should nor exceed 10% of the volume of TRIZOL reagent used.

c. Wash probe between samples. Prepare for each sample: 1 tube with 1.5 ml DEPC treated DDW, 1 tube with 1.5 ml EtOH. And 1 tube with 1ml Trizol. Place on ice.
1) HOMOGENIZATION

a. Homogenization of tissue in Trizol reagent: Homogenize tissue using several short pulses (5'') of the homogenizer. After each pulse quickly place the sample on ice, check whether homogenization is complete. Wash the probe between samples in Ethanol, DDW and Trizol.

b. From blood cell samples: Pellet cells in tube- the pellet should not exceed 50-100 µl volume. After washing with buffer (usually PBS) add 100 µl buffer (PBS) to the cell pellet and resuspend the cells so that the pellet is not too firm. Add 1 ml Trizol, vortex and/or shake the tube vigorously and/or mix by pipetting (use 1 ml tips and avoid trapping cell particles in the tip), until the solution becomes clear, but not too long (in order to avoid DNA contamination).
c. For cells cultured in plates: adhered: Wash the plate 2-3 times with PBS buffer, pipette out the entire buffer and add 1 ml TRIZOL. Scrape the plate rapidly with a rubber policeman and collect all the Trizol and cells into an eppendorf tube. Vortex and/or shake vigorously 15-30 seconds until the solution is clear.
d. In case homogenizer machine is not available, disposable hand-homogenization could be done.

2) PHASE SEPERATION

a. Incubate the homogenized sample for 5 minutes at room temperature.

b. Add 0.2 ml chloroform per 1 ml Trizol reagent. Cap the samples safely and shake/vortex the tube vigorously for 15 seconds. Incubate the sample at room temperature for 2-3 minutes.

c. Spin the sample at maximum speed (14000 rpm) 20 at 4ºc.
Following centrifugation, the mixture separates into a lower red, phenol-chloroform phase, and interphase and a colorless upper aqueous phase. Remove the top aqueous phase to a new eppendorf tube, using a 200 µl tip. Be careful not to touch the white lipid ring lying between the organic and aqueous layers! This is critical for RNA purity. The volume should be approximately 60% of the original volume of Trizol reagent used for homogenization.  
3) RNA PERCIPITATION

Precipitate the total RNA by adding 0.5 ml isopropanol per 1 ml of Trizol reagent used in the original homogenization step. Mix the tube by inversion or vortex, and incubate the sample at room temperature for 5 minutes (at this step it is possible to leave RNA on ice for some time if needed or leave the samples overnight at -70ºc.
Pellet the total RNA by centrifugation at maximum speed for 15 minutes 4ºc. Always place the tubes with the cap tip toward the outer side of the rotor, so that the position of the RNA pellet will be at the bottom of this outer side.

4) RNA WASH

Carefully pipette out the supernatant. Add a volume of 80% cold (from -20ºc) Ethanol (made with DEPC-treated DDW) equal to the original volume of Trizol to rinse the pellet. Vortex and centrifuge the sample at 9500 rpm for 5 minutes at 4ºc.  

*Rinse again to get higher 260/230 ratio.  

5) REDISSOLVING THE RNA

Carefully discard the Ethanol, taking care not to disturb the RNA pellet which is easy to loose. It is not necessary to dry the pellet.
Resuspend the RNA pellet in 400µl DEPC-treated water (room temperature).
Total RNA purification using phenol-chloroform extraction and Phase Lock Gel (PLG)

1. Equilibrate the phenol:chloroform:isoamylalcohol mix to room temperature (may take 10-15 minutes).

2. Pellet the Phase lock gel (PLG) tubes prior to use by centrifugation 1 minute at maximum speed.

3. Add to the tube containing the dissolved RNA (400 µl) an equal volume of 25:24:1 phenol:chloroform:isoamylalcohol mix, and vortex 5 seconds.

4. Transfer the entire RNA- phenol:chloroform:isoamylalcohol mixture to the PGL tube- DO NOT VORTEX. PGL does not become part of the suspension. Microcentrifuge at full speed for 2 minutes.
5. Transfer the aqueous upper phase to a fresh 1.5 ml tube. Pay attention not to touch the gel with the pipette tip as it lowers grade of RNA purity. Hold PGL tubes securely when transferring- they are extremely slippery!

6. Repeat steps 3-5.

7. Precipitate the RNA by adding 0.1 vol 3M sodium acetate (RNase free,Sigma) and 0.8 volume isopropanol (RNA vol+ sodium acetate vol). Example- For 400 µl RNA add 40 µl Sodium acetate and 352 µl isopropanol. Vortex.

8. Store at -20ºc overnight.

9. Fast cool the centrifuge. Spin the samples at full speed for 20 minutes at 4ºc. Always place the tubes with the cap tip toward the outer side of the rotor, so that the position of the RNA pellet will be at the bottom of this outer side. Carefully pipette out the supernatant, take care not to lose the pellet.

10. Rinse the pellet with 0.5 ml cold ethanol (made with DEPC-treated water, stored at -20ºc. Centrifuge for 5 minutes at 9500 rpm, 4ºc. Pipette out the supernatant. Repeat this wash and centrifuge again!
11. Pipette out the ethanol using tips in descending volume order: 1000 µl. 100 µl (using 200µl pipetter), then short spin the samples in an Eppendorf centrifuge  at full speed for 10 seconds, and discard the leftover ethanol using the finest tip. Take care not to touch the pellet!
At this step, pay attention to the pellet size- it helps to estimate the DDW volume needed for resuspension. Very small pellets are to be resuspended in 13 µl of water. Larger quantities of RNA may be resuspended in 20-30 µl of water.

Air-dry the pellets (10 minutes at room temperature, open tubes carefully and let them stand in a clean and secure place). Simultaneously, pre-heat the DEPC-treated water to 70ºc.
Check the RNA for dryness. Once the pellet dries, it becomes almost fully transparent. If after 10 minutes the samples are not completely dry, continue drying them as needed. Add appropriate volume of warm DDW (70ºc) to the pellet- do not mix! Heat the samples 10 minutes at 70ºc. Finally, mix well by pipettation.
For Cell culture in plate


Remove medium


Wash the plate 2-3 times with PBS


Add 1ml Trizol


Scrape the plate immediately and transfer into an eppendorf tube 





 For tissue


Homogenize tissue sample with 1ml Trizol
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