DNA Ligations

I use two general ligation conditions: with or without PEG 8000.  For the latter, just omit the PEG 8000 from the mix below.

0.25-1.0 (l Vector (~50-200 ng, if possible)

X (l insert (determined by the size of the insert and relative abundance to the vector)

1.0 (l Promega T4 Ligase Buffer (try to store in aliquots and avoid freezing/thawing)
2.0 (l 25% PEG 8000

0.5 (l-1.0 (l Promega T4 Ligase (0.5 (l is fine for sticky end ligations, 1.0 (l is recommended for all blunt clonings and also for rapid sticky ligations).

Qiaquick EB or ddH20 to 10 (l final volume

Ligate o/n at 16(C, or at room temperature for 1-4 hours.  For simple sticky end clonings, 5-15 minutes at room temperature often suffices.

The way that I determine the amount of insert to use is as follows:

1. Run isolated vector(s) and insert(s) on a gel (unless the abundance is very low, 1 (l of each should be enough).

2. Take picture, and estimate the relative intensity of each insert band to the vector that you are cloning into.  It is important that your picture not be overexposed, as this will throw the linearity of the relative intensity of each band off.  What you want in the end is to be able to estimate that 1 (l of vector is for example 5-10x more abundant than 1 (l of insert.  Therefore, 1 (l of vector ( 5 (l of insert.

3. Plug values into the following equation:

((l vector) x (kb size of insert)  x  (molar ratio of insert/Vector)  x  (relative abundance insert/vector) = (l insert

          (kb size of vector)

Most of the time, I use an insert: vector molar ratio of 3:1.  Other variations are 1:1 and 1:3.

Here’s an example of using the equation above.  You’ve run vector (size 4.2 kb) and insert (size 1.0 kb) bands on a gel and found that the vector is roughly 5 x more intense than the insert band.  Therefore, the relative abundance is 1 vector: 5 insert.

Starting with 0.5 (l vector:

(0.5 (l vector) x (1.0 kb insert)  x  molar ratio 3  x  (relative abundance 5 insert) ( 1.8 (l insert

          (4.2 kb vector)                                        1                                       1 vector

