Ligation Protocol
Protocol by John Church
The purpose of this is to ligate the cut plasmid backbone to the strand of PCR DNA.

1. Make a reaction table with desired ligations. Always include a backbone only control for each plasmid backbone used. 
	Tube
	Insert
	Backbone

	1
	BamHI, not1 digested, PCR insert 713/714
	BamHI, not1 digested, purified pKR223

	2
	BamHI, not1 digested, PCR insert 715/716
	BamHI, not1 digested, purified pKR223

	3
	BamHI, not1 digested, PCR insert 717/718
	BamHI, not1 digested, purified pKR223

	4
	BamHI, not1 digested, PCR insert 719/720
	BamHI, not1 digested, purified pKR223

	5
	-
	BamHI, not1 digested, purified pKR223



2. Set up master mix table:
	
	Number of samples
	5

	
	Master mix factor
	6

	Components
	Volumes in 1 reaction (uL)
	Volumes in Master Mix (uL)

	H2O
	11.5
	69

	10x ligase buffer
	2.0
	12

	Insert
	4.0
	 -

	Backbone
	2.0
	12

	Ligase 
	0.5
	3

	Total
	20 (aliquot 16uL to each tube)
	96



3. Obtain ice to assemble and keep the reactions on. This is important, as the reaction happens at 16°C and the ligase buffer (which contains ATP) needs to be kept cold in order to avoid degradation. Take a 10 uL aliquot of 10X ligase buffer from the miscellaneous buffers box in the -20C.
4. Make master mix. Remember to keep the ligase enzyme in a mini cooler. 
5. After all of the components have been added, mix each tube with a pipette set to 18 uL.
6. Place at room temp for 10 minutes.

Transform chemically competent E. coli cells

1. Set up reaction table. Always include a positive and negative control for each antibiotic. If transforming plasmids (from previous plasmid prep), use 0.5 – 1 uL of plasmid. If transforming ligations, use 8 uL per ligation. If transforming plasmid, plate 20 uL and 100 uL. If transforming a ligation, plate 100 uL and remaining culture. 
· Note: The plasmid used for the positive control plates should be the regular circular plasmid, not the digest/purified one.
· There should always be a backbone control if testing a ligation. This is the digested and ligated backbone with NO INSERT.

Reaction table
	Tube number
	Purpose
	DNA
	Volume of DNA
	Final volume to plate
	Number of kanamycin-containing plates

	1
	(+) control
	pKR223
	1 uL
	20 ul, 100 ul
	2

	2
	(-) control
	None
	0
	20 ul, 100 ul
	2

	3
	Backbone Ligation
	Digested, ligated, pKR223
	8 uL
	100 uL, remaining
	2

	4
	Ligation 1
	Insert and backbone ligation 713/714
	8 uL
	100 uL, remaining
	2

	5
	Ligation 2
	Insert and backbone ligation 715/716
	8 uL
	100 uL, remaining
	2

	6
	Ligation 3
	Insert and backbone ligation 717/718
	8 uL
	100 uL, remaining
	2

	7
	Ligation 4
	Insert and backbone ligation 719/720
	8 uL
	100 uL, remaining
	2

	Total number of plates
	14



2. Check to be sure you have enough LB-Kan plates with appropriate antibiotic. If plates were stored at 4°C, warm at 37°C until needed. 
3. Obtain DNA and thaw on ice. 
4. Thaw appropriate number of competent cell tubes on ice (5 reactions per tube of competent cells) Should take max 5 mins to thaw. Gently poke pipette tip through cells. If it goes through, its thawed. Cells should not begin to separate or pellet out. If it does, get a new tube and thaw again.
5. Label sterile tubes as indicated in reaction table. Add indicated volume of indicated DNA on ice.
6. When competent cells are thawed (check by probing for frozen cells using a sterile pipette tip), gently pipette 100 uL of cells into each reaction tube directly onto DNA using aseptic technique. 
7. Incubate cells on ice for 20 minutes. During incubation, find or set heat block to 42°C. 
8. Place tubes with cells and DNA onto 42°C heat block for 30 seconds (heat shock step). 
9. After heat shock, place tubes back on ice until next step (don’t keep them here too long).
10. Using aseptic technique, add 1 mL LB (no antibiotic) to each microfuge tube.
11. Using autoclave tape, tape microfuge tubes down in shaking incubator set to 37°C.
12. Allow cells to recover for 1 hour at 37°C, shaking. Place in a rack after shaking (NOT back on ice).
13. Using aseptic technique, plate indicated amount of cells on appropriate antibiotic plates (LB-Kan), spreading until plates look dry. For “remaining” volume, spin tubes at max speed in benchtop centrifuge for 30 seconds. Remove 800 uL of media. Using 200 uL pipette, resuspend cells at bottom of tube and plate all the remaining culture.




