In vitro Transcription (from plasmid to capped mRNA) From Bill Bement 

University of Wisconsin

Linearize the Plasmid

The template, which will be a plasmid carrying your insert of choice must be linearized by restriction digestion at a site downstream of the insert.  If not, circular DNA will yield a mess of RNAs because the RNA polymerases are very progressive.  Following the restriction enzyme digestion a number of steps are required to eliminate protein (and especially RNAse) contamination from the template DNA before it goes into the transcription reaction.

1. Prepare a Wizard prep or two of plasmid DNA or a 50ml Flexiprep (which will yield more DNA for more transcriptions).

2. Linearize the plasmid with Not 1 (it cuts downstream of the inserts in our eGFP plasmids):

?µl Plasmid DNA (5µg)

10µl Buffer 3

1µl BSA

8µl Not 1 (NEB)

?µl water

---------------------------

   100µl total
Allow reaction to go 1 hour at 37˚C, then add 2µl Not1 and let go another hour at 37˚C.

** Since you are now trying to eliminate RNAses all subsequent reagents added to the template must be RNAse-free**

3. To chew up any residual RNAses and protein that may be lurking in your linearized template, add 2.5µl 20%SDS and 0.5µl Proteinase K to the digest and incubate at 50˚C for 30 minutes. 

4. To purify the DNA from chewed up proteins dilute the DNA with 100µl DEPC water and then extract the DNA as follows:

· Add 200µl CPI (24:25:1), vortex vigorously, spin at max for 1 minute, remove aqueous (top) layer and save in a fresh tube

· Back extract organic layer by adding 200µl water, vortex vigorously, spin for 1 minute, remove aqueous (top) layer and combine with previous

· Ethanol precipitate combined aqueous layers with 40µl NH4Ac and 800µl 100% ethanol
· Incubate at –80˚C for at least 30 minutes

5. Pellet at max speed for 15 minutes, remove ethanol, wash pellet with 800µl 70% ethanol, spin at max for 5 minutes, remove ethanol and dry pellet in speed vac.

6. Resuspend linearized plasmid DNA pellet in 10µl DEPC water.  Quantify DNA by running 1µl on an agarose gel.

Capped RNA Synthesis

Special precautions must be taken while thawing the reagents and setting up the reaction to prevent precipitation of any reagents or the template DNA.  First, the 10x Reaction Buffer and the 4 ribonucleotide solution (2X NTP/CAP) should be thawed and then vortexed until completely resuspended.  The 2X NTP/CAP solution can then be stored on ice while setting up the reaction but the 10x Reaction Buffer should be kept at room temperature.  Second, assemble the reaction at room temperature, not on ice.  Third, add the 10x Reaction Buffer to the reaction after the DEPC water and DNA.

1. Set up the transcription reaction, adding the components in the order listed below.  

?µl DEPC water

?µl linear DNA (1µg)

2µl 10x Reaction Buffer

10µl 2X NTP/CAP

2µl Enzyme Mix

------------------------------




20µl total




Synthesize for 2 hours at 37˚C.

2. To terminate reaction add 115µl DEPC water and 15µl NH4Ac Stop Solution.

3. To purify the capped RNA, extract with 150µl chlorophorm:phenol (50:50), vortex vigorously, spin at max for 1 minute, transfer the aqueous (top) layer to a fresh tube.  Back extract the organic layer with 50µl DEPC water, vortex vigorously, spin 1 minute, combine this aqueous (top) layer with the previous.  Extract the combined aqueous layers with 200µl chloroform, vortex vigorously, spin 1 minute and transfer the aqueous (top) layer to a fresh tube.

4. Precipitate RNA with 200µl isopropanol.  Incubate at –80˚C for at least 60 minutes.  Pellet at max speed for 15 minutes in the cold room, remove isopropanol (careful, at this point the RNA is very clean and pellet is therefore quite mobile), wash pellet with 200µl 70% ethanol, spin at max speed for 5 minutes in cold room, remove all ethanol (again, careful of the clean pellet) and dry in speed vac.

5. Resuspend RNA pellet in 10µl DEPC water (keep these on ice from this point on).  Quantify by spectrophotometry (I use 0.5µl to quantify with our 80µl cuvette—ng/µl = (reading)(40)(dilution factor)).  Dilute to 1µg/µl with DEPC water.  Aliquot into 1 µl samples, parafilm tubes and store at –80˚C. 

Reagents and Supplies 

Wizard miniprep Kit ---- Promega ---- A1460

Not 1 restriction enzyme ---- New England Biolabs ---- R0189L

20% SDS ---- Ambion ---- 9821G

Proteinase K ---- Ambion ---- 2546

DEPC water ---- Ambion ---- 9937

CPI (24:25:1) ---- Ambion ---- 9730

mMessage mMachine SP6 Kit ---- Ambion ---- 1340

RNAse Zap ---- Ambion ---- 9782

5M NH4Ac ---- Ambion ---- 9070G

Chloroform ---- Fisher ---- BP1145-1

Phenol ---- Fisher ---- BP1750-100

RNAse-free white tips ---- USA Scientific ---- 1111-4810

RNAse-free yellow tips ---- USA Scientific ---- 1111-0816

RNAse-free blue tips ---- USA Scientific ---- 1111-2831

RNAse-free 1.5 ml tubes ---- USA Scientific ---- 1615-5500

(we get 100% ethanol and isopropanol downstairs, so any will do)

