RNA Isolation

Goal: To isolate RNA from Chamaecrista fasciculata for PCR

RNA Isolation from Plant Tissue

Protocol for the FastRNA Pro Green Kit (MP Biomedicals) using Thermo FastPrep 24 Homogenizer. 

General Guidelines for RNA work: Conduct the entire process in an RNase Free environment to prevent degradation of your RNA:

___always wearing gloves

___wipe down your workspace with RNase Zap before starting

___keep the samples on ice between steps unless directions say otherwise, like the room temperature incubation.  Note that all centrifugation should be done in the cold room at 4oC.

Before you begin, prepare the following (or check with a TA):

___Cold absolute ethanol (in the –20o freezer)

___Cold 75% ethanol (in the –20o freezer)

___Wipe down your work area thoroughly with RNase Zap spray or wipes.

___Add 1ml of RNApro solution to a green-capped tube.  This tube contains Lysing Matrix D, beads which will homogenize the sample.

___Place about 100mg (0.1g) of plant shoot tissue in a green-capped tube.  Between 60mg and 300mg can be used.  While isolating RNA from too small a sample may cause problems, the Lysing Matrix will not properly break up large chunks of material.  Tissue should be cut (carefully!) with an RNase-Free straight razor.  Wear gloves whenever you handle the tissue.  Slide your tissue into the tube with the RNApro solution and Lysing Matrix.  The sample can be pushed to the bottom of the tube with a sterile pipet tip if necessary.

___After screwing on the green top tightly, run the sample in the FastPrep FP120 Homogenize for 40 seconds at setting 6.0.  After snapping in the tube, turn on the machine.  A fair bit of noise and shaking is to be expected, so don’t worry.  

___Carry the sample to the cold room on ice and centrifuge for 5 minutes at full speed.

___Transfer the liquid phase from the green tube into a fresh microfuge tube.  Make sure that you don’t contaminate this liquid (containing the RNA and other cellular material) with plant tissue or Lysing Matrix at the bottom of the tube.

___Incubate for 5 minutes at room temperature

___Add 300 uL chloroform to the sample.  This should be done in a safety hood.  Vortex for 10 seconds after adding the chloroform.

___Incubate for 5 minutes at room temperature to allow RNA molecules to dissociate from proteins.

___Centrifuge in the cold room (4oC) for 5 minutes at full speed.

___After centrifugation, the contents of your tube should have separated into three distinct layers.  Carefully pipet off the top layer, without touching the middle cloudy section.  If you do end up with the middle layer contaminating the top, pipet both off and re-centrifuge.   Transfer this top layer to a clean microfuge tube. 


___Add 500uL of cold absolute ethanol.  After adding ethanol, invert about five times to mix.  Store in the -20oC freezer for at least 30 minutes.

___Centrifuge in the cold room (4oC) for 15 minutes at full speed.  After this spin, the RNA is the small white pellet.  If your pellet is floating, re-centrifuge.  After the pellet is stuck to the bottom of the tube, remove supernatant.  

___Without disturbing the pellet, add and remove 500uL of cold 75% ethanol to wash the pellet. Let air dry for about 5 minutes, but do not let your sample completely dry out.  

___Add 100uL of RNase-Free water (water that has been treated with DEPC and autoclaved to remove RNases) and dissolve the RNA pellet by gently pipetting up and down until the pellet is no longer visible. Transfer the dissolved RNA into a RNase-free 0.6 ml microfuge tube (smaller than the regular microfuge tubes and bigger than a PCR tube).

___Treat your RNA sample with Turbo DNA-free to remove contaminating DNA from RNA preparations. (DNA contamination can result in inaccurate real time PCR measurements.)

___Add 10 ul 10X TURBO DNase Buffer 

___Add 1 ul TURBO DNase

___Incubate at 37oC, 20-30 min.

___Add 1 ul  DNase Inactivation Reagent

___Incubate 2 min at room temp with occasional mixing.

___Spin at 10,000 x g for 1.5 min at room temp or 4oC, then transfer supernatant to a new tube.

___The resulting DNA-free RNA is ready for downstream use. 

____Store your RNA in the freezer until next week when you will determine the concentration and purity of your samples.

Lab Protocol Adopted from:  Application Manual: FastRNA Pro Green Kit (Cat#:6045-050).  QBioGene. Irvine, CA. 
Determining RNA Concentration Using UV Spectrophotometry
[Note: Quantify your RNA the week after you isolate it]

___Fill your ice bucket with ice from the ice machine in Room 212.

___In a microfuge tube, make a 1:49 dilution of your RNA sample. This dilution is prepared by pipetting 1 uL of the isolated RNA into 49 uL of RNase-free water.

___Keep the RNA dilution tube on ice.

___Bring the tube up to room 301. This room houses both the UV spectrophotometer and the real time PCR machine.  The UV lamp on the spectrophotometer should be turned on an hour ahead of use and was (hopefully) turned on prior to lab.

___Clean the small quartz cuvette by pouring some of the Beckman Trace Clean solution (on counter next to sink) into the cuvette. Pipette the solution up and down several times and then discard the solution into the sink. We will use a 200 uL pipette with RNAse free tips for this work.

___Irrigate the cuvette with the squirt bottle of Type I water (also on counter next to sink).

___The cuvette is now fairly clean but still should be rinsed with some of the RNase-free water before preparing a blank of the kit water. So, pipette 50 uL of kit water into the cuvette and wash by pipetting up and down. Repeat twice more. 

___Next, pipette 50 uL of RNase-free water into the cuvette and place the cuvette into the spectrophotometer with the red dot facing towards you.

___Use the mouse to click on the “Blank” button on the spectrophotometer. 

___Click on the “Read Sample” button three times. pausing a few seconds between each click. This will record the absorbance of the blank.

___Next, remove the cuvette and pipette out all of the RNase-free water into a waste beaker.

___Pipette the first 50 uL sample into the cuvette and use the mouse to click on the “Read Sample” button three times.

___After the sample is read three times, remove the cuvette from the spectrophotometer and pipette the sample back in to the microfuge tube. 

___Wash the cuvette by placing 50 uL of kit water into the cuvette and pipette up and down several times. Then pipette the water in to the waste beaker, removing all traces of water with the pipette.

___Repeat for all additional samples in your lab section.

___The last sample should be a blank of RNase-free water.

___Calculate the average of the three absorbance readings at 260 nm.

___After spectrophotometer analysis, the concentration of the RNA can be found by the following formula:

One absorbance unit at 260 nm (OD260) corresponds to 40ug of RNA, so RNA in ug/mL is given by:

(OD260) X (dilution factor) X (40ug RNA/mL)/1 OD260  unit

For your analysis:  (OD260) X 50 X 40 = concentration of RNA in ug/mL.  

Formula from At the Bench: A Laboratory Navigator by Kathy Barker.
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