
MessageMaker  Reagent Assembly

Cat. No.: 10298-016 Size: 10 Applications
Store at 4°C.

Description:
The MessageMaker® mRNA Isolation System (Cat. No. 10551-018) is composed of two elements; (1) TRIZOL  Reagent (Cat. No. 15596-026) which delivers excellent yields of
high quality total RNA from a broad spectrum of cell and tissue types, and (2) the MessageMaker® Reagent Assembly (Cat. No. 10298-016) which is a complete set of reagents for
the selection of poly(A)+ RNA from purified total RNA using oligo(dT) cellulose in a unique filter syringe format for fast and efficient processing.  Enough oligo(dT) cellulose and
reagents are provided to process up to 10 mg of total RNA.  A single oligo(dT) cellulose selection yields RNA that is ideal for use in RT-PCR and Northern blotting (1). Double
oligo(dT) selection yields mRNA which contains less than 10% ribosomal RNA (1), and is suitable for cDNA synthesis and library construction. A complete double selection
procedure requres less than 40 min to complete. The system has been used to obtain high quality poly(A)+ RNA from a variety of cell and tissue sources, as well as cDNA from
double-selected mRNA (refer to Table 1).

Components                                                                                                               Part No.                            Amount
Filter Syringe 50099 10 ea
Oligo(dT) Cellulose Suspension (1 g/10 ml) Y00157 10 ml
  (0.5 M NaCl, 20 mM Tris-HCl, pH 7.5, 0.05% sodium azide)
5 M NaCl Y00158 3 ml
Wash Buffer 1 Y00159 90 ml
  (0.5 M NaCl, 20 mM Tris-HCl, pH 7.5)
Wash Buffer 2 Y00160 60 ml
  (0.1 M NaCl, 20 mM Tris-HCl, pH 7.5)
Distilled Water Y00161 60 ml
Disposable Beakers Y00162 100 ea
7.5 M Ammonium Acetate Y01566 1 ml

CAUTION:  The oligo(dT) Cellulose Suspension contains ≤0.05% sodium azide.  Follow local institutional procedures for disposal.

Quality Control:
1. Binding Capacity for mRNA:  Each lot of oligo(dT) cellulose supplied with this product is tested and must bind greater than or equal to 60 A260 units of mRNA per gram.
2. Absence of RNase Contamination:  Two µl of each of the solutions supplied with this product are incubated with 0.24-9.6 Kb RNA Ladder at room temperature for 15 min.

Following electrophoretic analysis on a 1.2% MOPS-agarose gel and staining with ethidium bromide, no detectable degradation is observed.

Table 1. Yields Using the MessageMaker® mRNA Isolation System.

Sample Amount Total RNA Number of mRNA % cDNA from
Source                                (g, or No. of cells)                  (mg)                  Selections                     (µg)             1 µg mRNA
HeLa Cells       0.1 × 109 1.0   1 17.0

2.0* 1 34.2
2 21.2 62.7 ± 1.0

Human Leukocytes 1.2 × 109  2.0* 2 13.7 37.9 ± 3.5
Rat Liver 0.3 2.0* 1 41.4

2 20.2 60.9 ± 7.4
Rat Brain 1.2 2.0* 1 43.5

2 26.0 49.9 ± 3.5
Rat Pancreas 0.1 2.0* 1 17.0

2 6.4 38.2 ± 2.3
Rat Spleen 0.3 2.0* 2 10.7 44.7 ± 5.5
Arabidopsis (whole plant) 1.8 2.0* 2 11.5 55.7 ± 2.7
Tomato leaves 1.8 2.0* 2 9.4 32.4 ± 13.6
Rice leaves 2.1 2.0* 2 9.0 39.4 ± 1.1
*Note:  Isolation of mRNA from 2.0 mg of total RNA requires 2 ml of oligo(dT) slurry.

IMPORTANT!
Avoid introducing RNase contamination into the RNA samples by wearing gloves and using RNase-free equipment, materials, and reagents.  Cover the area of the bench top to be
used with RNase-free liner (unused disposable wiper or the unexposed side of parafilm may be used to line the bench top), so that the plunger, when it is removed from the Filter
Syringe, may be laid down without introducing RNase contamination to the inside of the Filter Syringe when reinserted.  Avoid contaminating the outside surface of the Filter Syringe
outlet during handling.

Reagents and Materials Required but Not Provided:
P-1000 pipet tips
Absolute ethanol
75% Ethanol, RNase-free

Optional Reagents and Materials, Not Provided:
20 mg/ml glycogen (Cat. No. 10814-010)
30,000 MW-cut-off centrifuge concentrator (e.g.Amicon Centricon 30 unit)

Advance preparations:
Equilibrate Distilled Water to 65°C (refer to Table 2 for appropriate amount).
Equilibrate a water bath to 37°C.
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Instructions for Use:
A. Total RNA Preparation

1. Following the instructions provided, isolate total RNA from cells or tissues using TRIZOL® Reagent or another suitable method [e.g., acidic phenol (2) or guanidine
isothiocyanate (3)].  Dissolve isolated total RNA in Distilled Water included with the product.  Determine the yield of total RNA spectrophotometrically.  For a cuvette
with a 1-cm path length, use the following formula:
 Total RNA (mg) = A260 × [0.040 mg /(1 A260 × 1 ml)] × dilution factor × volume (ml)

 
 Note:  Isolating total RNA from some sources such as rat pancreas can be difficult due to the abundance of RNase.  Such RNA should be poly(A)+ selected immediately
after isolation and stored at the ethanol precipitation step to assure integrity of mRNA.  Addition of RNase inhibitors may help preserve the integrity of the mRNA.

2. Transfer the desired amount of total RNA (0.2-2.0 mg) to a suitable container.  If the RNA concentration is greater than 0.55 mg/ml, adjust to 0.55 mg/ml with Distilled
Water.  Note:  The concentration of total RNA is critical for the removal of ribosomal RNA.  Heat the RNA for 5 min at 65°C, and chill on ice.

3. Adjust the salt concentration of the RNA sample from Step A.2 to 0.5 M NaCl by adding 0.1 volume of 5 M NaCl.
 

B. mRNA Isolation (Single Selection)
1. Binding Step:  Resuspend the Oligo(dT) Cellulose Suspension by inverting the vial several times.  Add the appropriate volume of Oligo(dT) Cellulose Suspension to the

RNA sample (refer to Table 2). 
 Table 2.  Amount of components needed to process varying amounts of total RNA

 
 Total Oligo(dT) Wash Elution
 RNA Cellulose Buffer Volume
 (mg)                          Suspension (ml)                1 or 2 (ml)               (ml)
 < 0.2     0.2     1.0     0.5
0.2-0.5         0.5     1.5     0.5
0.5-1.0         1.0     3.0     1.0
1.0-2.0         2.0     5.0     2.0 
 Cap the sample-containing tube and thoroughly mix its contents by inverting several times.  Heat the mixture for 10 min at 37°C.

2. Transfer Step:  Remove the plunger from the Filter Syringe, and rest it on the RNase-free bench top.  Transfer the oligo(dT) cellulose/RNA suspension to the Filter
Syringe.  Reinsert the plunger, and push it to the bottom of the barrel and expel the liquid containing unbound RNA into a clean RNase-free tube.  (Save the flow-
through until recovery of mRNA has been confirmed.)

3. Wash Step:  Transfer the appropriate amount of Wash Buffer 1 (refer to Table 2) to a Disposable Beaker.  Draw Wash Buffer 1 from the beaker into the Filter Syringe
by gently pulling the plunger up the barrel.  Mix the contents of the Filter Syringe until the oligo(dT) cellulose is fully resuspended.  (Note:  Tapping the Filter Syringe
with one finger at the point where the cake is lodged can assist in dispersing the cellulose).  Expel the liquid by pushing the plunger to the bottom of the barrel.

4. Transfer the appropriate amount of Wash Buffer 2 (refer to Table 2) into a new Disposable Beaker, and draw the buffer into the Filter Syringe by gently pulling the
plunger up the barrel.  Mix the contents of the Filter Syringe until the oligo(dT) cellulose is fully resuspended.  Expel the liquid by pushing the plunger to the bottom of
the barrel.

5. Elution Step:  Transfer the appropriate amount of Distilled Water (refer to Table 2) to a new Disposable Beaker (the Distilled Water must be previously preheated to
65°C).  Draw the water into the Filter Syringe by gently pulling the plunger up the barrel.  Thoroughly mix the contents of the Filter Syringe.  Expel the liquid containing
single-selected mRNA into an RNase-free tube.  NOTE:  Do not dispose of oligo(dT) cellulose-filled Filter Syringe if a double selection is to be performed. 

 Proceed to Section C for double selection procedure or to Section D for quantification and concentration.  The eluted mRNA from a single selection is enriched in poly(A)+

RNA, and is suitable for RT-PCR or Northern blots.  To prepare high quality cDNA libraries, double selection of the RNA is recommended to further reduce ribosomal RNA
contamination in the sample. 

C. mRNA Isolation (Double Selection)
1. Binding Step:  Heat the eluted RNA from Step B.5 for 5 min at 65°C and chill on ice.  Adjust the salt concentration of the RNA sample to 0.5 M by adding 0.1 volume

of 5 M NaCl.
 The second poly(A)+ selection will be performed using the same oligo(dT) cellulose used in the first selection.  The oligo(dT) cellulose must first be washed before
reintroducing the RNA sample.  Transfer the same volume of Wash Buffer 1 as was used in Step B.3 to a new Disposable Beaker and draw the buffer into the Filter
Syringe containing the oligo(dT) cellulose used for the first poly(A)+ selection.  Thoroughly resuspend the oligo(dT) cellulose, and expel Wash Buffer 1.  Transfer the
salt-adjusted RNA sample from Step C.1 into a new Disposable Beaker and draw it into the Syringe Filter.  Thoroughly resuspend the oligo(dT) cellulose in the RNA
solution.  Allow the hybridization to proceed at room temperature for 10 min.  Expel the liquid containing unbound RNA.

2. Wash Step:  Repeat Step B.3 and B.4 using the same volumes as in the first poly(A)+ selection.
3. Elution Step:  Repeat Step B.5 using the same volumes as in the first poly(A)+ selection.  Proceed to Section D. 
D. Quantification and Concentration

1. Sediment the oligo(dT) cellulose fines present in the eluted mRNA by centrifuging at 4°C for 2-3 min at 2,600 × g or greater.  Carefully transfer the supernatant to an
RNase-free tube. The RNA may be quantified either before and/or after the concentration step by measuring the optical density at 260 nm.

2. We recommend concentrating the mRNA by one of the following methods:
a. Concentration by ethanol precipitation. Add 50 µg glycogen/ml mRNA sample, 0.1 volume of 7.5 M Ammonium Acetate, and two volumes of -20°C ethanol.

Incubate the RNA solution overnight at -20°C, centrifuge at 30 min at 2,600 × g, rinse the pellet with 75% ethanol, centrifuge 10 min at 2,600 × g at 4°C, air dry
and dissolve in water.  NOTE:  Yields from overnight precipitation are approximately 70-80% . The precipitation step may be performed on ice for 30 min with
slightly lower yield, or for greater than 24 h to approach quantitative recovery. Ethanol precipitations may be done without glycogen but this will result in very
low yields when performed on ice for 30 min, and variable yields (15% to 78%) when allowed to go overnight at -20°C.

b. Concentration using a 30,000 molecular weight cut-off centrifuge concentrator:  Follow the instructions supplied with the concentrator unit.
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