


Part 4 Maternal Ancestry: 
Dehybridization and Biosensor Readout 
 (
Overview:
 
Only single stranded DNA will w
ork correctly on the biosensor
, so we first 
dehybridize
 
the double stranded DNA 
and then quickly run the solution on the biosensor.
Time: about 40 minutes
)Materials
	Completed Biosensors
	Running Buffer
	Beads
	Thermocycler
	Ligation Tubes
	Microcentrifuge Tubes	

Biosensor Setup
1. Obtain one biosensor per ligation tube.
2. Line up the biosensors on a clean surface, pairing two per haplogroup. Remember we will test each haplogroup for the presence of both possible SNPs.
3. Prepare a 1.5 mL microcentrifuge tube for each biosensor by cutting off the caps and labeling each tube with the same label as the ligation tube.
4. Add 300 µL of Running Buffer to each tube. Running buffer will carry the beads and the reagents up the biosensor. The reaction actually takes place on the biosensor!
5. Separate beads into 24 µL aliquots and keep on ice.  This is enough for four biosensors. Separating the beads allows us to sonicate only one aliquot at a time – this prevents them from clumping.

NOTE:  Only 20 µL should be used for four biosensors, but beads are inevitably lost during the sonication and pipetting processes. 

Dehybridization of Samples
1. Take half of your samples and place into thermocycler, set to 95 °C for five minutes. While you are waiting, start preparing your biosensor setup. Be sure to keep the rest of your samples on ice!
2. After the dehybridization is complete, place the samples on ice immediately and start running the biosensors (see pictures below). Work quickly. Placing the samples on ice keeps them from “rehybridizing”. If the single stranded DNA becomes two stranded again, then your probe will not attach properly.

3. [image: ligationscheme]After you are finished with the first half, repeat the dehybridization step with the rest of the tubes. 

Running the Biosensor
1. The aliquot of beads (24 µL) must be sonicated for 10 seconds right before they are spotted onto the biosensor.  Sonicating the beads reduces “clumping”. If the beads clump at the bottom, you won’t have nice clear signal lines.
2. Working quickly, add 10 µL of Ligation Reaction mixture to the Lateral Flow Biosensor at the top of the glass fiber. Your ligation reaction mixture contains your DNA and the probes.
3. Add 5 µL of beads just above the glass fiber portion of the biosensor. The beads will match up with your DNA and probe only if your probe matched with the DNA with the biotin on it. 
[image: ligation 049][image: ligation 048]








[image: ligation]NOTE:  Add the solutions slowly to prevent them from traveling down to the lower cellulose pad and getting stuck.  It is alright if the solutions start to travel up the membrane before the biosensor is placed in the Running Buffer.  
4. Place the biosensor in the corresponding 1.5 mL tube.
5. It is important to observe the difference in signal between the “out of haplogroup” solution and the “in haplogroup” solution.  The difference will tell you which alleles are within the Cambridge Reference Sequence and which fall out of the Cambridge Reference Sequence.  Signal will appear 15-20 minutes after biosensor has been placed in Running Buffer solution.






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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