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High efficiency cloning of pcr products

We first prepare T-tailed vector using the method in 

________________

Holton TA, Graham MW; Nucleic Acids Res 1991 Mar 11;19(5):1156

A simple and efficient method for direct cloning of PCR products using

ddT-tailed vectors.

_______________

We then add a step to the vector preparation.  After doing the above protocol, we ligate the vector overnight to itself, then gel purify it on a crystal violet gel (not ethidium, which will reduce cloning efficiency by 5-10 fold).  The protocol for using crystal violet is from Technical tips online:

http://research.bmn.com/tto/search/record?uid=TTO.elstto00_01689525_4_t40022&node=TOC%40%40TTO%40001%40123%40001_123
         Crystal violet can be used to visualize DNA bands during gel

                                 electrophoresis and to improve cloning efficiency [Technical Tips]

                                 Keith N. Rand

                                 TTO, 1996, 1:4:T40022

The ligation/gel purification step improves signal to noise, increasing the efficiency of cloning.

PCR amplify the genes of interest (adding a 1 hour extension at the end to improve A tailing – you mustn’t use a Taq that generates blunt ends), then directly ligate 25-100ng of vector to 2ul of PCR reaction containing insert in a 10ul ligation reaction.  Insert concentration varies a bit, but 2ul is easily seen on a gel, perhaps is  20-100ng.  We use Promega ligase (cat number: M1801 this gives us better signal to noise than than NEB) and do the ligation overnight at 4C.  We get slightly better cloning efficiency if we column purify the insert first to remove primer dimers – not all columns will do this, so check your method.   But usually we don’t purify the pcr product unless a fragment is difficult to clone.   We can clone about 80% of products without purification first.

Transform ligation directly into competent HT115 cells and PCR screen colonies for inserts using a T7 oligo.   We usually screen 6 colonies and often all 6 are correct.

Detailed protocol:

1. Digest  16 ug of L4440 with EcoRV in 900ul (this releases the polylinker – we have made a version of L4440 without the polylinker to use in vector prep).

16ul of 1mg/ml L4440

90 ul 10X EcoRV buffer

774 ul dH20

20ul (200 units) EcoRV

Incubate 3 hours at 37C.

2. Heat kill EcoRV at 68C for 10 min; Ethanol ppt DNA, resuspend in 68ul dH20

3. T-tail using TdT:

68ul EcoRV cut DNA in dH20

20ul 5X TdT buffer (Promega)

2 ul 5mM ddTTP

10ul (150 units) TdT (Promega)

Incubate at 37C for 1 hour.  Temperature should be well controlled – we do it in a pcr machine.  Heat Kill TdT 70oC for 10 minutes.

4. Phenol/CHCl3 extract 1X, CHCl3 extract 1X, Ethanol ppt DNA and resuspend in 84ul dH20.  If a brown precipitate forms at this point, throw the prep away and start again – this is something in the TdT buffer.  This happens to us occationally.  To get around this, instead purify DNA using a resin (e.g., QiaexII or similar) but yield will be lower.

5. Ligate DNA to itself overnight to remove untailed vector:

84ul Tailed DNA in dH20

10ul 10X ligase buffer (Promega)

6ul (18 units) T4 DNA ligase (Promega)

Incubate at 4C overnight.

6. Run ligation on crystal violet gel to purify linear DNA, making wide lanes to fit 50ul/lane.  Band will be visible in normal light (a white light box underneath is helpful).  Run at least to middle of gel (about 6 hours at 20V to prevent melting), cut out band, and purify DNA with a gel extraction kit (e.g., Qiaquick columns).  Elute each band into 50 ul 10mM Tris-HCl pH8.5 (100ul total).

7. Recovery varies between 20-70% of starting.

