
Frequently Asked Questions

T4 DNA Ligase [Standard conc.: 70005Y/70005X/70005; High conc.: 70042X/70042]
1.	 Can	ligation	conditions	affect	transformation	efficiency?

Yes, some factors are listed below: 
n If the reaction buffer contains PEG and the ligation was incubated overnight, the transformation efficiency may decrease. Try 

a shorter incubation time.
n Excess amounts of T4 DNA Ligase can decrease transformation efficiency. Try decreasing the volume of ligation reaction 

mixed with cells or use less T4 DNA Ligase in the reaction. Alternatively, the T4 DNA Ligase can be removed using SDS  
(PN 75819) and Proteinase K (PN 76225) prior to transformation.

n Electroporation may be required when transforming large constructs.
n If using electroporation, the ligation mixture should be purified.

2.	 Can	T4	DNA	Ligase	be	heat	inactivated?

Yes, T4 DNA Ligase can be heat inactivated by incubating at 65°C for 10 minutes. If the reaction buffer contains PEG, heat 
inactivation will inhibit transformation. In most common applications, heat inactivation prior to transformation is not necessary and 
should be avoided when possible. 

3.	 What	factors	in	the	upstream	restriction	digestion	can	lead	to	ligation	failure?

n Incomplete or inefficient cleavage can cause the ligation to fail. Make sure the enzyme is working properly by testing using 
a control DNA substrate and ensuring the proper time and reaction conditions are used. When digesting toward the ends of 
PCR products, make sure there are several bases past the restriction site.

n Some restriction enzymes are more likely to exhibit star activity under certain conditions. This can generally be controlled by 
decreasing the enzyme concentration and/or time of the reaction. Enzyme concentration, glycerol concentration, high salt, 
and impurities can contribute to sub-optimal reaction conditions.

n Incomplete inactivation of the restriction enzyme can cause ligation to fail. Follow the inactivation protocol per the 
manufacturer. For some enzymes that cannot be heat inactivated, purification is required. 

4.	 Can	vector	self-ligation	be	reduced	or	prevented?

To reduce or eliminate the self-ligation of linearized plasmid DNA, a 5’-end dephosphorylation reaction should be performed 
with recombinant Shrimp Alkaline Phosphatase (SAP) (PN 78390). If possible, use a directional cloning strategy with two different 
restriction enzymes. 

5.	 What	is	the	optimum	insert	to	vector	molar	ratio	for	ligation?

The recommended insert to vector molar ratio for standard reactions is 3:1. If performing linker or adapter ligation, up to 10:1 insert 
to vector molar ratio is acceptable. 

6.	 Is	it	necessary	to	purify	PCR	products	before	ligation	reactions?

Usually, unincorporated nucleotides and primers do not inhibit ligation reactions. Gel purification is recommended in situations 
where primer-dimers and non-specific products appear upon gel electrophoresis, especially if cloning into TA or TOPO® vectors.
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