Blunt Ending DNA fragments

We have currently two choices for this procedure.  T4 DNA polymerase or Mung bean nuclease.  T4 polymerase will blunt DNA by filling in 5’ overhangs using its 5’-3’ polymerase activity, or clipping off 3’ overhangs with its 3’-5’ exonuclease.  Mung bean nuclease will clip off either 5’ or 3’ overhangs as an exo.  T4 requires dNTPs at 100(M for both its functions, or it will degrade double stranded DNA.  Mung bean requires Zn2+ and lowered incubation temperatures to prevent it from becoming a ds. DNA exonuclease or nick-ase.

Procedure:

T4 polymerase.

1. Digest DNA to completion with desired overhang-generating restriction enzyme.

2. Heat inactivate for the briefest time possible to complete the job (most enzymes do fine with 15’ at 65 degrees.)

3. If  BamHI/SalI NEBuffer, or Promega D is used, reduce salt concentration to 25% of the original value (T4 poly is 70% active in this buffer, so you could alternatively just add ~ 50% more enzyme).  Add an appropriate quantity of T4 buffer, and FRESH dNTPs to => 100(M.  T4 poly is 100% active in NEBuffers 1-4.  You only need add dNTPs to this reaction plus enzyme.  Incubate at 12(C for 20 minutes with 1U T4 poly/(g DNA.

4. Heat inactivate 10’ at 70(C.  To be completely safe, you can remove the residual protein at this stage by one round of phenol:chloroform extraction and alcohol precipitation.

5. Chill on ice.  Proceed with ligation.

Note:  I’ve had a lot of trouble with some weird protein/DNA complexes forming due to high heat or extended heat inactivations.  This forms by some cross-linking mechanism I assume.  Don’t heat T4 poly over 70 degrees, or most of your DNA will get caught in the complex and trapped in the gel well.

Mung Bean nuclease

1. Digest DNA to completion with desired overhang-generating restriction enzyme.

2. Heat inactivate for the briefest time possible to complete the job (most enzymes do fine with 15’ at 65 degrees.)

3. Adjust the volume of the restriction digest if using NEBuffer 3 or Promega Buffer D to halve the salt concentration.  Add Mung bean buffer to 1X and incubate at room temperature (22-25(C) for 30 minutes.

4. You MUST phenol:chloroform extract the reaction to remove this enzyme!  A Qiagen column with buffer PB (QiaQuick) is evidently not sufficient for complete deproteinization of the DNA, and you cannot heat-kill it.  So, increase the volume of the reaction to 100(, extract with an equal volume of phenol:CHCl3, and precipitate with ethanol and 2.5M NH4Oac, or clean up over a QiaQuick column after extraction.  

5. Resuspend DNA and continue with ligation.

