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In vitro transcription
Plasmids give much better yields in cold transcription, but PCR templates seem to work better for making radioactive probes. PCR templates are very good and convenient for making radioactive probes.

Plasmid template 

Linearise plasmid template with an enzyme leaving 5’ overhangs or blunt ends:


5(g plasmid DNA


dH​2O to 44(l 


5(l 10x buffer


50U Restriction enzyme (max. 5(l, reduce the units if necessary)

Incubate 2 hours at 37(
Run 3(l nice and far on an agarose gel and ensure that it has completely cut. If there is any sign of uncut plasmid, gel purify the rest of the reaction. 
Purify the rest of the reaction on a QIAQuick column, elute in 50(l EB. 
PCR template
Amplify template using a 50(l reaction with Phire or Phusion (never a polymerase that leaves 3’ A overhangs), see PCR protocol. The forward primer
 should have this sequence on the 5’ end (this contains a T7 promotor and associated sequences)

GGATCCTAATACGACTCACTATAGGGAGAGGAforward primer

Gel purify using a QIAQuick Gel extraction kit, elute in 50(l
Cold in vitro transcription:

Mix reagents in the given order at room temperature (not on ice!)


1(g template (linearised plasmid works best)

dH2O to 34(l


1(l each of 100mM NTPs


10µl 5x buffer


1µl YIPP (not essential, will increase yield a bit)


0.3µl 1M MgCl2 (only needed for SP6)

1(l T7/SP6/T3

Incubate 2 hours at 37( (optional 40( for SP6)

Optional: Add 1(l DNase I to remove template, incubate 15min at 37(
Radioactive in vitro transcription
This protocol assumes (-[32P] UTP, but works for the others
Mix reagents in the given order at room temperature (not on ice!)

50ng PCR template or 500ng linearized plasmid template

0.6(l 100(M rUTP or 0.4(l 1mM rUTP *


dH2O to 6.8(l


1(l 10mM rCTP/rGTP/rATP


2(l 100mM DTT


0.2(l 10mg/ml BSA


4(l 5x transcription buffer

go to the hot lab then add


5(l 3000Ci/mMol [(-32P]rUTP

1(l T7/SP6/T3 

Incubate 1 hour at 37( (optional 40( for SP6)
* Use 1mM rUTP for transcripts >400bp, 100(M rUTP for shorter

Notes: 

T7 tolerates low concentration labelled nucleotides better than T3 or SP6

It is critical that the polymerase is added after the radioactive rUTP, then mix well
For a northern probe, this can be used directly, though cleaning using a G50 column is advisable – if nothing else this shows how well the reaction has worked.

To obtain full length transcripts, add 1(l 1mM rUTP and incubate for a further hour

To remove the template add 1(l DNase I and incubate for 15 minutes at 37(
For RNase protection assays, this RNA should be purified on a polyacrylamide urea gel (this is a horrible job)
� This is the forward primer relative to the RNA produced. Remember that for a probe this will be the reverse primer relative to the target. Make sure you don’t get the strands confused!


�  200mM Tris pH 7.9, 30mM MgCl2, 50mM DTT, 50mM NaCl, 10mM spermidine, this is Fermentas 5x transcription buffer. NEB 10x is very similar





� We use Promega T7 and transcription buffer for labelling, though I imagine this does not matter
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