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Preparation:   

 Use 1.5 ml or 200 µl sample containers depending on the choice of heat block / thermocycler and 
magnetic separation device. 

 Prepare two heat blocks, one set to 92oC, the other one to 60oC.   
(A heating block with a heated lid is recommended.  See for instance the TruTemp system from SciGene, sold as Hybex 
by Illumina: www.scigene.com/details.php?pid=1232. A thermocycler can also be used with a heated lid.)   

Alternatively:  Program a thermocycler: 
-     heated lid set to 100oC  
-     92oC denaturation for 5 min.  
-     60oC primer extension for 15 min.  (then hold at 60oC) 

 A heat block setting of 82oC is required later to take the captured DNA off the beads after RSE.  

 A Speedvac can be used to condense the captured DNA.   

 A heat block setting of 30oC is required later to carry out whole genome amplification after RSE.  
 

 

Region Specific Extraction (RSE) 

1. Start the thermocycler or heating blocks and set up the RSE reaction           
 

 

 

 
 

 

 

 

 

2. Denature the samples at 92oC heat blocks for 5 min, followed by primer extension at 60oC for 15 min. 
Keep samples at 60oC until ready to combine with beads  -  do not place samples on ice before adding beads. 

3. Thoroughly resuspend the RSE-B beads at room temperature.   

4. Take each sample tube containing the 100 µl RSE reaction off the 60oC incubation and add 100 l RSE-B beads.  
Mix by gentle pipetting or invert the tubes. 

5. Incubate for 20 min. at room temperature.  Invert the tubes every 5 min. to resuspend.   
For improved capture of very long genomic DNA target molecules, place the samples at an approx. 2” distance of the 
magnetic separation device to generate a gentle, relative motion of the beads through the sample solution. Alternate the 
position of the magnet to continuously and slowly move the beads through solution. Do not vortex. 

6. Place the tubes on the magnetic separation device to collect the beads.  

7. Carefully remove the supernatant and discard.   

30 l Genomic DNA  100ng/l          (1-6 µg per reaction) 

20 l 5x RSE H-Solution          

4 l Capture Primer Set     (100 µM total concentration  =  25x stock) 

46 l dH2O                        (as needed depending on DNA concentration) 

100 l Total Reaction Volume                
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8. Wash samples  - 1.5 ml tubes:  

a. Add 200 µl RSE Wash Buffer and resuspend the beads by pipetting or inverting the tubes. 
Ensure adequate resuspension if the beads are left sitting on the magnet for times exceeding 3 minutes. 

b. Place the tubes on the magnetic separation device to collect the beads. 
c. Carefully remove the Wash Buffer and discard.   
d. Add 500 µl RSE Wash Buffer and resuspend the beads by pipetting or inverting the tubes.  

Ensure adequate resuspension if the beads are left sitting on the magnet for times exceeding 3 minutes. 

e. Place the tubes on the magnetic separation device to collect the beads. 
f. Thoroughly remove the Wash Buffer by careful pipetting.   

 

Wash samples  -  200 µl tubes / plate: 

a. Add 180 µl RSE Wash Buffer and resuspend the beads by pipetting or inverting the tubes. 
b. Place the tubes on the magnetic separation device to collect the beads. 
c. Carefully remove the Wash Buffer and discard.   
d. Repeat twice for a total of 3 wash steps.   

 

9. Resuspend the samples in 50 l RSE Resuspension Solution “R”. 

10. Heat the samples to 82oC for 15 min. to release the extracted DNA from the beads. 
Vortex occasionally to assist in getting the captured DNA off the beads.  If working with very long captured fragments, 
double the amount of resuspension solution (= 100 l) and do not vortex during step 10.  The beads can be stored in 45 l 
resuspension solution for an optional secondary elution of any remaining large DNA fragments from the beads. 

11. Place the tubes on the magnetic separation device, quickly collect and KEEP all supernatant. Perform this step 
for one sample at a time while keeping the others on the 82oC heat block to avoid rebinding.  Discard the beads.  
The extracted DNA is ready for use in QC / qPCR.  If using whole genome amplification (WGA), it is recommended to 
proceed directly to steps 12 & 13 without storing or freezing the supernatant.  This improves WGA efficiency.  

 
Whole Genome Amplification (WGA)  -  optional 
 

12. Allow samples to condense to approximately 30 µl using open tubes on a Speedvac. 

13. Prepare REPLI-g Mini WGA mastermix:  

 

-  Combine 29 µl Qiagen REPLI-g Mini buffer and 1 µl Phi29 for each sample.   
-  Add 30 µl of this mastermix to 30 µl sample and invert the tubes to mix well. 
-  Place the tube on heating block at 30oC. 

 

14. Amplify for about 1-3 hours.  Periodically take out 2 µl to check concentration on a Qubit or nanodrop 3300. 

Note:  Mix the WGA reaction thoroughly before removing an aliquot to ensure representative concentration readings.  
Do not let the WGA run longer than required or overnight. Excessive WGA times can generate artifacts, inhomogeneous 
DNA concentrations and may increase the amount of off-target background.   

15. When the desired amount of product has been reached, stop the WGA by heating samples to 65oC for 5 min.   

16. If desired, perform qPCR to estimate the target enrichment ratio prior to downstream processing.   
The use of at least four assays each for on- versus off-target is recommended to obtain an approximate 
measure of enrichment and overall capture efficiency.  Gently mix WGA before removing an aliquot. 
 

17. WGA DNA must be debranched and end-prepared for use with certain library prep protocols, such as for 
nanopore or zero-mode waveguide instruments.  An example protocol is provided below: 
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Library prep for MinION Next-Generation Sequencing after RSE and WGA:  
 

Use DNA Lobind safe lock 1.5 ml tubes (Eppendorf Cat# 022431021) 
 

I) Sample clean up after WGA 
a. Add 0.5x (30 µl) Ampure beads to 60 µl WGA reaction mixture 
b. Incubate 5 min at RT 
c. Wash 2x by 80% Ethanol (200 µl each  -  80% Ethanol wash even online protocol says 70% Ethanol wash) 
d. Quick spin, remove ethanol completely 
e. Add 19 µl ddH2O to elute DNA 
f. Finger tapping the tube to resuspend the beads 
g. Put on magnet for 5 min at RT 
h. Collect around 18 µl DNA samples 
i. Use 1 µl to measure DNA concentration by Qubit to make sure the trend is consistent with the measurement before 

sample clean up  
 

II) Debranching: 
a. 17 µl eluted DNA in ddH2O 
b. 2 µl NEB buffer#2 
c. 1 µl T7 endonuclease (NEB) 
d. 37 oC for 20min (save the sample in 4 oC if over lunch etc.) 
e. Ampure cleanup at 0.5x volume and elute DNA in 42 µl ddH2O 

 
III) End Prep: 

a. 42 µl debranched DNA 
b. 5.8 µl Ultra II end-prep buffer 
c. 2.2 µl enzyme mix (NEB) 
d. Used thermocycler for 20 oC for 5 min and 65 oC for 5 min 
e. Ampure clean up at 0.45x volume 
f. Elute in 24 µl ddH2O 

 
IV) Native Barcoding: 

a. 22.5 µl end prepped DNA (500 ng) 
b. 2.5 µl Native Barcode kit (ONT) 
c. 25 µl Blunt T/A ligase master mix (NEB) 
d. Flicking the tube to mix well 
e. 10 min at RT 
f. Ampure at 0.45x volume 
g. Elute in 10 µl ddH2O 

 
V) Determine DNA concentration by Qubit (using 1 µl) 

a. Observed DNA concentration range:  1-35 ng/µl 
 

VI) Sample Pooling 
a. Combine barcoded samples (80 µl total) 

 

VII) Barcode adapter Ligation: 
a. 80 µl DNA 
b. 32 µl barcode adapter mix (this is a temp sensitive reagent) 
c. 32 µl NEB Next quick ligation rxn buffer 
d. 16 µl Quick T4 DNA ligase 
e. Incubate at RT, 10 min 
f. Ampure clean up at 0.4x volume (used 64 µl beads) 
g. No Ethanol wash here 
h. Add 140 µl LFB (ONT kit) to wash 2x 
i. Elute in 16 µl ONT elution buffer 
j. Determine DNA concentration on Qubit 

 
VIII) Samples are ready to load onto Sequencer 

 


