Part 3: Maternal Ancestry Lab: Ligation reaction
 (
Overview:
 This step is very important – we attach probes to the DNA which will produce a signal for one possible SNP and not produce a signal for the other. This step indicates which SNP we have at the site, which will point to a specific 
haplogroup
. 
 
Time: about 40 minutes.
)Materials
	Thermocycler
	Freezer Block
	PCR Tubes
	PCR Product
	New England BioLabs 9°N Ligase and 
 (
Ligation Pool
)New England BioLabs 10x Ligase Buffer
Sterile Water				  
DNA Probes
Running Buffer				
		1x PBS 				
75 mmol/L NaCl			
40 mL/L glycerol		
		10 g/L SDS					
Protocol
1. Prepare and label two tubes per sample per SNP.  Each tube should have the sample ID, SNP name, and probe type.  For example, #1 L3 G.
 (
Note: 
L
abel the 
haplogroups
 by color, 
following
 the chart below.
)[image: ]
NOTE:   One tube will test whether the sample has the same SNP as the haplogroup (In haplogroup) and the other will test for whether the sample has a different SNP as the haplogroup (out of haplogroup). This enables us to have a clear positive and negative result.  
	Haplogroup
	In haplogroup
	Out of haplogroup

	L3 (yellow)
	G
	A

	M(green)
	C
	T

	N (blue)
	T
	C

	A (dark pink)
	A
	G

	U (orange)
	A
	G

	RO (light pink)
	G
	A



2. Fill the appropriate tubes with the reagents mentioned in the tables below. 
NOTE:  You must add the ligase last because the enzyme must stay cold as long as possible.  Keep the ligase on ice while working with it.
Preparation of Out of haplogroup Tube	(rCRS)	                   Preparation of In haplogroup SNP Tube	
	Reagent
	Volume 
	✔

	Ligation Pool containing:
     19µL Sterile Water
      1µL Common Probe (4µM)
      1 µL rCRS Probe (4µM)
      2.5 µL 10x Ligase Buffer
	23.5 µL
	

	PCR Product 
	1 µL
	

	9°N Ligase 
	0.5 µL
	


	Reagent
	Volume 
	✔

	  Ligation Pool containing:
     19µL Sterile Water
      1µL Common Probe (4µM)
      1 µL SNP Probe (4µM)
      2.5 µL 10x Ligase Buffer
	23.5 µL
	

	PCR Product 
	1 µL
	

	9°N Ligase 
	0.5 µL
	











3. Using a 20 µL pipet, mix the reagents in the tube gently by pumping the pipet up and down. Then centrifuge each tube for 1-2 seconds. Make sure all reagents are well mixed and can react with each other.
4. Place all tubes in the thermocycler. 
5. Run the thermocycler using the following reaction conditions:

	Temperature (°C)
	Time

	95
	5 minutes

	 (
Run for twenty total cycles
)95
	30 seconds

	55
	1:30 mintues

	4
	∞



NOTES:  -You should record in your worksheet the location of your samples in the thermocycler for future reference.
       	        -If you are stopping at this point, store the tubes in the 4 °C refrigerator.
Protocol was developed by undergraduates, graduates and post docs at Tufts University with funding from David R. Walt’s Howard Hughes Medical Institute Professor’s Award.
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