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UltraClean(
Tissue RNA Isolation Kit

For total RNA
Catalog # 15000-250

250 preps
Instruction Manual

Introduction
Use this kit for isolating Total RNA from 10-30 mg of tissue samples. This kit is for research purposes only. Not for diagnostic use. 

Precautions

Please wear gloves when using this product. Avoid all skin contact with reagents in this kit. In case of contact wash thoroughly with water. Do not ingest. See Material Safety Data Sheets for emergency procedures in case of accidental ingestion or contact. All MSDS information is available upon request (760-929-9911) or on our web site at www.mobio.com. Reagents labeled flammable should be kept away from open flames and sparks.

This kit is for research purposes only. Not for diagnostic use.

Equipment required:

Homogenizer (see notes on homogenization), Microcentrifuge (10,000 x g), Pipettor (vol. required 5-1000(l)

Kit Contents (250 preps)

	Description

	Amt.

	TMR1
	165 ml

	TMR2
	140 ml

	TMR3
	70 ml

	TMR4
	240 ml (8 x 30 ml)

	TMR5
	150 ml (5 x 30 ml)

	TMR6 
	15 ml

	Spin filters units in 1.9 ml tubes
	250

	Collection tubes (1.9 ml)
	750


Kit Storage
Room temperature.  If TMR1 falls out of solution, heat the bottle to 65(C and resuspend solution before using.

Make sure all tubes rotate freely in your centrifuge without rubbing.

WARNING: Solution TMR4 and TMR5 are flammable. To avoid fire or injury keep away from open flames and sparks.

Important Information

Isolation of biologically intact RNA is an essential step in many types of biochemical investigations, including the cloning and quantification of reverse-transcribed mRNAs through RT-PCR.  The yield and quality of RNA obtained varies with the amount, type of tissues and the age of tissues used.

Tissue Preparation

Fresh tissues are ideal for isolating RNA.  However, frozen tissues (stored at -80(C) or tissues stored in RNAlater( as per the manufacturer’s instructions can be used to isolate RNA, using UltraClean(Tissue RNA Isolation Kit.  It is essential to complete the prep in one stretch because of the abundance of nucleases, especially RNAses in mammalian tissues.  A good example is rat pancreas, which contains over 200(g of ribonuclease A per gram of tissue wet weight (Beintema et al., 1973).  Brain has also been reported to possess relatively high ribonuclease activity (Kaplan et al., 1979).
Amount of starting Material

We recommend the use of up to 30 mg of tissue sample as the starting material.  In some cases, such as liver and kidney, 30 mg of tissue will give excessive amounts of RNA while for samples such as tail, 30 mg is required to obtain sufficient amounts of RNA.  Based on the tissue type, it is possible to use, as low as 5 to 10 mg of tissue sample.  Exceeding 30 mg will reduce the efficiency of the kit and may result in problems such as increased genomic DNA contamination, clogging of the spin filters and degradation of RNA.   

Homogenization

UltraClean(Tissue RNA Isolation Kit is optimized using Polytron as the homogenizer.  The ideal speed setting is # 5 and the homogenization time is 90 seconds.  Shorter homogenization time reduces the RNA yield while increasing contamination with high molecular genomic DNA.  Homogenizing the tissues for 90 seconds effectively shears the DNA and improves the RNA yield significantly.  Tissues can be homogenized conveniently, without the problem of splashing or frothing out the tubes, by the use of 10 or 15 ml tubes.  The use of 10 ml tubes with a flat bottom is recommended for efficient homogenization when a Polytron is used.  Bead Mill homogenization is also possible as an alternative, we have optimized the kit for use with one 4 mm zirconia bead in a 2 ml microcentrifuge tube (not provided).  The main disadvantage of this method of homogenization is the increased contamination of high molecular weight genomic DNA. A DNase digestion will remove any unwanted DNA contamination.

Tissue types and amount to process

Table 1.

	Tissue Types
	Optimal amt. to process
	Expected yield

	Brain
	15 - 30 mg 
	15 (g

	Heart
	20 – 25 mg
	10 (g

	Lungs
	15 - 30 mg
	20 (g

	Liver
	10 - 30 mg
	60 (g

	Thymus
	20 - 25 mg 
	15 (g

	Pancreas
	15 - 25 mg
	10 (g

	Kidney
	10 - 30 mg
	70 (g

	Tail
	25 – 30 mg
	10 (g


Processing Frozen Tissue:

If frozen and using a mortar and pestle, the tissue should never be allowed to thaw during maceration and should be completely crushed to a fine powder in a mortar and pestle that is compatible with liquid nitrogen before adding the lysis buffer. Mix thoroughly to assure full lysis of the cells and allow the lysis buffer to denature proteins and free the nucleic acids for isolation and purification. If using a Polytron, completely immerse tissue in lysis solution and immediately homogenize the samples.

Tissue culture cells

Tissue culture cells, both adherent and suspension are straightforward. They are easy to lyse, generally require the minimum homogenization to shear genomic DNA, and are the easiest to manipulate. The most important thing to consider is the amount of cells. Average yields are in the 10 to 25(g range for every 1 x 106 cells. Exceeding 5 million cells per prep will decrease RNA yields due to genomic DNA interference. To process cells: Spin cells down and remove residues of tissue culture media. Proceed with step 1 of protocol. Homogenization is necessary to remove genomic DNA. 

Keep in mind that tissues must be lysed and the genomic DNA homogenized in the most efficient manner to isolate the greatest amount of RNA. The binding capacity of the spin filter must not be exceeded or this may affect your ability to bind all the available RNA (up to 20 (g).
Suggested Protocol for Formaldehyde Agarose Gel Electrophoresis

Solutions needed.

10x Formaldehyde Agarose gel buffer

200 mM
3-[N-morpholino] propanesulfonic acid (MOPS) (free acid)

50   mM
Sodium Acetate

10   mM
EDTA

pH to 7.0 with Sodium Hydroxide.

1x Formaldehyde Agarose gel buffer (1L)

100 ml

10x Formaldehyde Agarose gel buffer

 20 ml

37% (12.3M) Formaldehyde

880 ml

DEPC treated water

5x RNA Loading Dye

16      (l
Saturated aqueous Bromophenol blue solution

80      (l
.5 M EDTA, pH 8.0

720    (l
37% (12.3M) Formaldehyde

2        ml
100% Glycerol

3084 (l
Formamide

4        ml
10x Formaldehyde Agarose gel buffer

Formaldehyde Agarose Gel preparation

To make a 1.2% formaldehyde agarose gel with 100 ml volume mix the following:

1.2 g
Agarose

10   ml
10x Formaldehyde Agarose gel buffer

90   ml
DEPC treated water

Heat the mixture in a microwave oven to melt the agarose. Cool to 65(C in a waterbath. Add 1.8 ml 37% (12.3M) Formaldehyde and 2 (l of 5mg/ml Ethidium Bromide. Swirl to mix and pour into a gel box. The gel must be pre-ran for 30 minutes in 1x Formaldehyde Agarose gel buffer before loading the samples.

RNA sample preparation

The eluted RNA samples must be denatured before running on a formaldehyde agarose gel. To the sample to be loaded, add 1 volume of 5x RNA loading dye for each 4 volumes of RNA sample i.e. 2 (l of 5x RNA loading dye for each 8 (l of RNA sample. Mix the samples well and use a picofuge to collect the sample at the bottom of the tube. 

Incubate at 65(C for 3-5 minutes, then chill on ice and load in the Formaldehyde agarose gel. Run the gel at 5-7 V/cm in 1x Formaldehyde Agarose gel buffer.
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Protocol

 




Please wear RNase free gloves at all times. 

Mo Bio RNase free gloves catalog number: 1555-S (small), 1555-M (med.), 1555-L (large)
1. Homogenize up to 30 mg of tissues in 600 (l of TMR1. See “Important Information” for details about tissue types and amounts to use Table 1.

2. Transfer 600 (l of the clear homogenate to a new collection tube (provided). NOTE: Depending upon the tissue type, you may have varying amounts of the lysate.  In some cases, it will be slightly less than 600 (l or slightly more than 600 (l.  It is strongly suggested to take not more than 600 (l of the lysate.  Under circumstances where the lysate volume is less than 600 (l, you can proceed with the volume you obtain and this will not affect the protocol in any way.

3. Add 500 (l of TMR2, followed by the addition of 250(l of TMR3. Invert the tubes five times to mix.  Incubate on ice for 5 min. 

4. Centrifuge the tubes for 10 minutes at 10,000 x g.
5. Avoiding the pellet, transfer the entire volume of supernatant to a clean collection tube (provided).  You can expect approximately 1000 (l in volume. NOTE: It is important not to disturb the pellet in order to ensure a smooth flow-through the spin filters.  It is safer not to use a pipette tip for this step, instead transfer directly by inverting the supernatant on to a new collection tube (provided).  

6. Add 800 (l of TMR4 to the supernatant, and pipette up and down to mix.

7. Load about 650 (l into spin filter and centrifuge at 10,000 x g for 30 seconds.  Discard the flow through and add the remaining supernatant to the spin filter and centrifuge at 10,000 x g for 30 seconds. NOTE: A total of 3 loads for each sample processed are required. Discard all flow through liquid. If clogging occurs, you may have used too much tissue or the homogenization step was incomplete. See “important information” page to determine appropriate amounts of tissue to process. You may need to cut back on the amount of tissue used even if the amount you tried falls within the guidelines described.

8. Add 500 (l of TMR5 and centrifuge for 30 seconds at 10,000 x g.

9. Discard the flow through.

10. Centrifuge again for 1 minute to remove the residual TMR5.

11. Being careful not to splash liquid on the filter basket, place spin filter basket in a new collection tube (provided).

12. Add 50 (l of TMR6 (RNase free water) to the center of the white filter membrane.

13. Centrifuge 30 seconds.

14. Discard spin filter. RNA in the tube may contain some amount of DNA.  Digestion with RNase free DNase may be necessary.

Version: 03252005
We recommend storing RNA frozen (-20(C). Solution TMR6 (RNase free water) contains no EDTA. 

Thank you for choosing the UltraClean( Tissue RNA Isolation Kit

Hints and Troubleshooting Guide:

Concentrating the RNA
Your final volume will be 50(l. If this is too dilute for your purposes, add 5(l of 3M NaAcetate and mix. Then add 150(l of 100% cold ethanol. Mix, and incubate at -70(C for 15 min or -20(C for 2 hours to overnight. Centrifuge at 10,000 x g for 10 minutes at 4(C. Decant all liquid. Briefly dry residual ethanol in a speed vac or ambient air. Do not over-dry pellet or resuspension may be difficult. Resuspend precipitated RNA in desired volume of RNase-Free water.

RNA floats out of well when loaded on a gel
You may have inadvertently transferred residual solution TR5 to the final sample. Prevent this by being careful in step 11 not to transfer liquid onto the bottom of the spin filter basket. Ethanol precipitation is the best way to remove residual solution TMR5. (See concentrating RNA above)

Storing RNA

RNA is eluted in RNase-Free water and should be used immediately or stored at -20(C or -80(C to avoid degradation. RNA can be precipitated in EtOH and stored at -20(C to ensure minimal degradation during long term storage.
Spin filter clogging

When the concentration of tissues processed exceed 30 mg/600 (l, the spin filters are likely to clog.  If this happens, the centrifugation time should be increase from 30 seconds to 2 minutes.  If the problem persists, then the lysate should be diluted with 100% isopropanol, usually by adding an equal volume of 100% isopropanol.

DNase digestion

This kit will isolate RNA that in most cases is free of genomic DNA. However, if you plan to do Reverse transcription reactions or RT PCR, we highly recommend that you treat your RNA with DNase prior to proceeding. Be sure the DNase you plan to use is certified RNase free or you may lose or degrade your RNA sample. You can purchase RNase free DNase from Mo Bio Laboratories (catalog number: 15600-5).

Other UltraClean( Kits available from Mo Bio Laboratories, Inc.

Kit description






Cat. number

Plasmid Prep Kits

6 minute Mini Plasmid Prep Kit (100 preps)


12300-100

6 minute Mini Plasmid Prep Kit (250 preps)


12300-250

25-50 ml Plasmid Prep Kit (20 preps)


12700-20

25-50 ml Plasmid Prep Kit (50 preps)


12700-50

250-500 ml Plasmid Prep Kit (10 preps)


12600-10

250-500 ml Plasmid Prep Kit (20 preps)


12600-20

Endotoxin-Free Plasmid Prep Kits

Endotoxin-free Mini Prep Kit (100 preps)


12311-100

Endotoxin-free Mini Prep Kit (250 preps)


12311-250

Endotoxin-free Midi Prep Kit (10 preps)


12711-10

Endotoxin-free Maxi Prep Kit (10 preps)


12611-10

DNA Purification Kits

Agarose Gel DNA Purification Kit (300 preps)

12100-300

Agarose Gel-Spin DNA Purification (100 preps)

12400-100

Agarose Gel-Spin DNA Purification (250 preps)

12400-250 

PCR Clean-Up Kit (100 preps)



12500-100

PCR Clean-Up Kit (250 preps)



12500-250
DNA Isolation Kits

DNA Blood Isolation Kit (100 preps)



12000-100

DNA BloodSpin Kit (50 preps)



12200-50

DNA BloodSpin Kit (250 preps)



12200-250

Mega BloodSpin Kit (10 preps)



12210-10
Soil DNA Isolation Kit (50 preps)



12800-50

Soil DNA Isolation Kit (100 preps)



12800-100

Soil DNA Mega Prep Kit (10 preps)



12900-10

Fecal DNA Isolation Kit (50 preps)



12811-50

Fecal DNA Isolation Kit (100 preps)



12811-100

Microbial DNA Isolation Kit (50 preps)


12224-50

Microbial DNA Isolation Kit (250 preps)


12224-250

Plant DNA Isolation Kit (50 preps)



13000-50

Plant DNA Isolation Kit (250 preps)



13000-250

Tissue DNA Isolation Kit (50 preps)



12334-50

Tissue DNA Isolation Kit (250 preps)



12334-250

Water DNA Isolation Kit (10 preps)



14800-10

Water DNA Isolation Kit (25 preps)



14800-25

Forensic DNA Kit- Single prep format (10 preps)

14000-10

Forensic DNA Kit- Single prep format (20 preps)

14000-20

RNA Isolation Kits

Tissue RNA Isolation Kit (50 preps)



15000-50

Tissue RNA Isolation Kit (250 preps)



15000-250

Plant RNA Isolation Kit (20 preps)



13300-20

Plant RNA Isolation Kit (50 preps)



13300-50

Microbial RNA Isolation Kit (50 preps)


15800-50

Microbial RNA Isolation Kit (250 preps)


15800-250
Growth Media

TB DRY (1 kg) Terrific Broth powder



12105-1

LB (1 kg) LB powder (Miller)




12106-1

LB Agar (1 kg) LB Agar Powder (Miller)


12107-1

Technical information:

Call Mo Bio Laboratories, Inc. Toll free 1-800-606-6246, or 1-760-929-9911email technical@mobio.com Fax: 760-929-0109
Mail: Mo Bio Laboratories, Inc., 2746 Loker Avenue West, Carlsbad, CA 92008
Ordering Information

Direct: Call Mo Bio Laboratories, Inc. Toll free 1-800-606-6246, or 1-760-929-9911

email: orders@mobio.com
Fax: 760-929-0109
Mail: Mo Bio Laboratories, Inc. 2746 Loker Avenue West, Carlsbad CA 92008
For the distributor nearest you, go to our web site at www.mobio.com/distributors/
Technical information: Toll free 1-800-606-6246, or 1-760-929-9911   email: technical@mobio.com 
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