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USB® Ligate-IT™ Rapid Ligation Kit
Tested User Friendly™
Product numbers 78400/78410
Brief protocol
The Ligate-IT Rapid Ligation Kit provides a quick and 
convenient method for DNA ligation reactions. Ligation 
reactions are incubated at room temperature for 5 minutes 
(cohesive ends) or 10 minutes (blunt ends) and then 
transformed into competent cells.

Ligate-IT T4 DNA Ligase and 5X Ligate-IT Reaction Buffer 
have been functionally tested in the following protocol:

Ligation protocol
1. Thaw 5X Ligate-IT Reaction Buffer, mix thoroughly, and 

place on ice. Keep Ligate-IT T4 DNA Ligase on ice at all 
times.

2. Mix 50–100 ng of vector DNA with a 1- to 3-fold molar 
excess of insert DNA. Bring volume to 15 μl with Nuclease-
Free Water (PN 71786). (See reverse side for molar ratio 
calculations).

3. Add 4 μl of 5X Ligate-IT Reaction Buffer and mix by pipet-
ting.

4. Add 1 μl Ligate-IT T4 DNA Ligase, mix gently, and centri-
fuge briefly if necessary.

5. Incubate at room temperature (20–25°C) for 5 to 10 
minutes. Cohesive and blunt end reactions are generally 
complete after about 5 and 10 minutes respectively. There 
are no benefits to increasing incubation time.

6. Following incubation, place on ice. Transform immediately 
or store at -20°C for later transformation. Generally, use 
2-5 μl of ligation reaction per 50 μl competent cells. Fol-
low manufacturer’s instructions or standard protocols for 
transformation procedure(1).

Molar ratio determination
Equation to calculate moles of double-stranded DNA ends:
	 2	x	(gm	of	DNA)
	––––––––––––––––––––––––––––––––––––	 =	moles	of	dsDNA	ends
	 (number	of	base	pairs)	x	(650	daltons/bp)

Example:
Vector calculation: 50 ng of cut pUC19 (2686 bp) vector has 
how many moles dsDNA ends?
	 2	x	(50	x	10-9	gm)
	 –––––––––––––––––––––––––	 =	5.72	x	10-14	mol	or	0.057	pmol	ends
	 (2686	bp)	x	(650	daltons/bp)

Insert calculation: How many ng of a 1000 bp insert must be 
used for a 3:1 insert:vector molar ratio?

Step 1: 3:1 molar ratio insert:vector is 3 x 0.057 pmol  
pUC19 = 0.171 pmol insert ends required.

Step 2: Rearrange former equation to solve for mass given 
molar amount:

	 (moles	of	ends)	x		
	 (number	of	base	pairs)	x	(650	daltons/bp)
	––––––––––––––––––––––––––––––––––––	 =	gm	of	insert	DNA	needed
	 2
Thus:
	 (0.171	x	10-12	mol	insert	ends)	x	
	 (1000	bp)	x	(650	daltons/bp)
	––––––––––––––––––––––––––––	 =	5.5	x	10-8	gm	or	55	ng	insert	DNA
	 2

Therefore, mixing 55 ng of a 1000 bp insert with 50 ng of 
pUC19 will satisfy a 3:1 molar ratio in this example.
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