Date _________________
Protocol for Microarray RNA Prep – checklist style

Angelina Rodriguez 2/27/03

Monica Manginell 7/15/02

(From Juanita’s modification of  wfuge- modified- Gentra protocol 10/11/99)

Use RNAse free technique (skin and microorganisms are a source of RNAse) = always use gloves while touching or opening tubes, avoid talking or sneezing into tubes, bake all glassware, use DEPC treated H20 for all aqueous solutions, minimize exposure of pipette and tubes to air and dust, keep pipettors clean or ideally use filter tips.  Keep RNA on ice at all times or store at –70C.

Cell Lysis

1. ____ Collect several backup samples for each experiment. Spin down cells and immediately freeze, the best way is to quick freeze in liquid N2.  Collect 15-20 ODU (Optical Density Units) for Exponential Phase cells and 30-40 ODU for Stationary Phase and Diauxic Shift cells per sample.  Store pellets at –70C.  

Cell pellets from harvest date _________; ODU of cell pellets _________ .

2. To frozen pellet add:
____ 300ul of room temp. Cell Lysis Solution (Gentra)

____ Reporter gene RNA if desired, such as 2 ng of CAT mRNA, can monitor RNA prep quality with a Northern or microarray spike

3. ___Transfer cells (frozen slush if possible) and solution to a tube used for bead beating 

          Circle one =>  a screwcap tube    or    regular epi tube 

4. ____ Add one scoopful of baked glass beads (0.5mm) using a homemade scoop with a large PCR tube or two scoops of one lid from a PCR tube strip – about 0.5 ml.

5. ____ Use the bead beater in chromatography refridgerator (4ºC) (speed: 50X100 rpm) to lyse cells for 30 sec alternating with at least 30 sec on ice (Do this 6 times). 

cross number as you go =>:  1   2   3   4   5   6. 

6. ____ Centrifuge for 3 min in refrigerated centrifuge.  Transfer supernatant to prechilled, new eppendorf tube.  

RNA precipitation:

1. ____ Add 100ul of  room temp Protein-DNA Precipitation Solution (Gentra) to supernatant.

2. ____ Invert 10 times and put on ice for 5 min.

3. ____ Centrifuge 3 min (refrigerated centrifuge).

4. ____ Add supernatant to pre-chilled eppendorf tube containing 300ul of cold 100% isopropanol.

5. ____ Mix by inversion at least 50 times, mix well

6. ____ Centrifuge 3 min then remove supernatant.  Note size and color of pellet.

7. ____ Resuspend pellet in 100ul of DEPC-H2O.

CH3Cl: Phenol Treatment  To remove lipids, DNA and protein to improve UV quantitation
1. ____ Add 100ul of phenol:chloroform (5:1, water saturated, acidic with Isoamyl alcohol -for example, pH 4.5 from Ambion) to RNA.  

Please note brand and date of bottle __________________ 

2. ____ Vortex 1 min then centrifuge 2 min for a tight interface

3. ____ Remove up to 80ul of aqueous phase to fresh eppendorf tube avoid the interface and organic phase.  

4. ____ Back-extract = Add 80ul of depc-H20 to phenol:chloroform and repeat steps 2 and 3.  (See Ambion Tech Note:  5:4 pg.10 for additional information)

5. ____ Combine aqueous phases (i.e. RNA) from steps 3 and 4.

6.  ____ EtOH precipitate the RNA by adding:

· 0.1 times volume of 5M NH4OAc  =  _____ul

· 2.5 times volume 100% EtOH      =  _____ul

7. _____Precipitate overnight at –20oC.  This is not crucial, but definitely helps get everything to precipitate.  1-2 hours at –20oC, and in a crunch, 15-30 min at –70oC works great too.

Precipitation time __________.
8. ____ Centrifuge precipitated RNA 20 min in refrigerated centrifuge. Note orientation of tube to keep track of pellet.

8. ____ Remove supernatant and wash RNA pellet with 0.5 ml of 70% RNase free EtOH.  Vortex 1 min or until pellet is loosened from bottom.

9. ____Centrifuge 10min and remove EtOH.  

10. ____ Centrifuge additional 1min and remove residual EtOH.

11. ____Dry pellet 10-15min in air (place a kim wipe in a tip box, then open epindorf tube caps and turn the tubes upside down on the kim wipe). 

12. ____ resuspend in 50ul DEPC-water. Store at –70oC 
Storage location ___________________________.  

Quantitation   (Pre-Rneasy Quantitation)

Quantitate all RNAs with the spectrophotometer.  Dilute RNA in 10mM Tris-HCl pH 7.5 to so that peak absorbance at 260 nm is <1.2 OD. (typically 1:50, dilution factor (DF)= 50).  Use the 100(l cuvette.  DF=__________

Calculate Concentration of stock and Total yield:

[RNA]ug/ml  x  1ml    =  (value) x DF = Concentration of stock (ug/ul)

                          1000ul

Then take:  Concentration of stock (ug/ul) x Total volume resuspended RNA in = Total yield(ug per ul(vol. resuspended)).



Sample name
Nucleic Acid (ug/mL)
Dilution Factor

(DF)
Concentration of stock
Total volume
Total yield












































































































Determine if there is Polysaccharide Contamination:

A260 =(value)     Note: If (value) is below 2 the RNA may have



 


A230                              polysaccharide contamination.

Sample name
A260
A230
A260/A230
Polysaccharide contamination (Yes/No)



























































































Rneasy (Qiagen) Cleanup  To remove residual phenol (Rneasy Mini protocol for RNA cleanup:  steps 1-3 (4/2000 handbook))

The Rneasy column can hold a maximum of 100 ug.
1. ____ Adjust sample to a volume of 100 µl with RNase-free water. Add 350 µl Buffer RLT (toxic -me is not necessary, if you use it, do in the hood and dispose of properly), and mix thoroughly.  Volume of  H20 added ____________.

2. ____Add 250 µl ethanol (96–100%) to the diluted RNA, and mix thoroughly by pipetting.

Do not centrifuge. Continue immediately with step 3.

3. ____Apply the sample (700 µl) to an RNeasy mini column placed in a 2 ml collection tube

(supplied). Close the tube gently, and centrifuge for 15 sec at 8000 x g <10,000 rpm (usually do 13,000 rpm).  Discard the flow-through and collection tube.

DNaseI Treatment (steps 1-8 correspond to steps D1-D8 from the Rnase-Free-DNase Set (Qiagen) Protocol (1/1999) Prepare DnaseI stock according to the  manufacturer’s protocol
1. ____ This step is not necessary if protocol was done as written above.  This step is suggested when starting at this point with whole cell lysate or RNA that has not gone through such a rigorous cleaning. Pipet 350 ul Buffer RW1 into the spin column, and centrifuge for 15 sec at _8000 x g to wash.  Discard flow –through and reuse collection tube.

2. ____ Add 10 (l DNase I stock solution to 70(l Buffer RDD.  Mix by gently inverting the tube (If working with several samples, prepare a master mix and add 80ul).

2. ____ Pipet the DNase I incubation mix (80(l) directly onto the spin-column membrane and place on the benchtop for 15 minutes.

3.____ Pipet 350(l Buffer RW1 into the spin column and centrifuge for 15 seconds at < 8000 rpm (usually 13,000 rpm).  Discard flow-through and collection tube.

4. ____ Place the spin column in a new 2-ml collection tube.  Pipet 500(l of Buffer RPE into the spin column and centrifuge for 15 seconds at < 8000 rpm (usually 13,000 rpm).  Discard flow-through. Reuse collection tube.

5. ____ Pipet 500(l Buffer RPE into the spin column and centrifuge for 2 minutes at maximum speed.   Discard flow-through. Reuse collection tube.

6. ____ Spin 30 seconds to dry the silica-gel membrane.  Remove column from collection tube. Make sure the column does not touch the ethanol flow-through!

7. ____ Transfer the column to a new 1.5 ml collection tube and pipet 30ul of depc-H20 directly onto the silica-gel membrane.  Centrifuge for 1 minute at < 8000 rpm (usually 13,000 rpm).  

8. ____ Repeat step 7 if the expected RNA yield is >30(g (this 2nd elution is typically performed).

Total Volume _____________.

Quantitation   (Post-Rneasy Quantitation)

Quantitate all RNAs with the spectrophotometer.  Dilute RNA in 10mM Tris-HCl pH 7.5 to so that peak absorbance at 260 nm is <1.2 OD. (typically 1:50, dilution factor (DF) = 50).  Use the 100(l cuvette.  DF=__________

Calculate Concentration of stock and Total yield:

[RNA]ug/ml  x  1ml    =  (value) x DF = Concentration of stock (ug/ul)

                          1000ul

Then take:  Concentration of stock (ug/ul) x Total volume resuspended RNA in = Total yield(ug per ul(vol. resuspended)).







Sample name
Nucleic Acid (ug/mL)
Dilution Factor

(DF)
Concentration of stock
Total volume
Total yield












































































































Determine if there is Polysaccharide Contamination:

A260 =(value)     Note: If (value) is below 2 the RNA may have



 


A230                              polysaccharide contamination.

Sample name
A260
A230
A260/A230
Polysaccharide contamination (Yes/No)



























































































Store at –70C Storage location _____________________________________________.

NOTES:

Lysing the cells and yield expected

Collect several backup samples for each experiment.  Collect 15-20 ODU (Optical Density Units) for Exponential Phase cells and 30-40 ODU for Stationary Phase and Diauxic Shift cells per sample.  Store pellets at -70oC.  With bead-beating, 28-40 ODU stationary phase cells yield about 150- 300 ug of total RNA.  For some experiments, washing the pellet is not feasible if one is doing a very tight time course.  Angelina and Juanita elected to immediately freeze the unwashed pellet in liquid nitrogen after pouring off the supernatant (media).

Cell lysis by glass beads and minibeadbeater (Biospec – www.biospec.com) Screw top tubes prevent leakage, but 1.6ml microfuge tubes allow better visibility.  If you choose the 1.6ml flip top tubes, you must clear the lip of all beads and parafilm the top to prevent leakage.  Bead beater must be modified with the adapter screw for the 1.6 ml tubes.

 Phenol Extraction

Add 100ul of CH3Cl:  Phenol (saturated 5:1; pH 4.5-Ambion) to RNA.   Isoamyl alcohol encourages a tight interface, most phenol mixes contain it.

Remove 80ul of aqueous phase to fresh eppendorf tube.  Do not attempt to remove all of the aqueous phase sample because undesirable products from the organic phase may also be drawn up.  Back extraction is often suggested.  This entails adding 80ul more water after removing the 80ul, vortexing, then removing 80ul.

CHCl3 : Phenol treatment to remove lipids, DNA and protein to improve UV quantitation.  Pure RNA is critical for efficient cDNA synthesis.  Although, DNA contamination should not be a problem during first strand synthesis its presence could yield inaccuracies during RNA quantitation and will reduce microarray slide hybridization.  Qiagen Rneasy column to remove residual phenol

About Qiagen kits:
Rneasy Mini protocol for RNA cleanup:  steps 1-3 (4/2000 handbook) There is no need to add Beta-mercaptoethanol, since, at this point, we are not using cell lysate but rather a pretty clean RNA prep.  The lack of Beta-mercaptoethanol (B-me), an Rnase inhibitor, has been tested and shown to not affect the quality of the RNA, or reduce the quantity any less than 10%, (In the range of recovery variation) as seen by two experiments.  If you choose to use -me, do your work in the hood, and dispose of your -me supernatants in an appropriate waste container.

Rnase-Free-DNase Set Protocol: steps D2-D8 (1/1999 protocol), This does not include steps 4-5 and step D1 respectively since we are using these kits for RNA that is already pretty clean. We have found that g the same clean RNA in DEPC treated water versus in Nuclease Free water (Rneasy kit) gives a 260/280 ratio of 1.8 and 2.0 respectively.  We think this is related to the pH of the water, as described in the Rneasy protocol book. 

Storage of RNA

For long term storage in 50ul of RNA Storage Solution (Na Citrate, pH 6.4; Ambion), however it is not known how this affects labeling.  If RNA is stored in Na Citrate, it must be ethanol precipitated and resuspended in water. Note :  a typical storage solution containing formamide inhibits reverse transcription.  Store at –70oC, or at –20oC for short term storage.
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