
 
 

Hybridization Capture for  
Targeted Methylation Sequencing 
 
User Manual 
Version 1.5     September 2020 

 
For myBaits Custom Methyl-Seq (Catalog #s ending in “M.v5”) 

 
 

Access additional manuals at ​arborbiosci.com/mybaits-manual 
 
 
FOR RESEARCH USE ONLY. Not intended for diagnostic use. 

 

 
© Daicel Arbor Biosciences, 2020 
5840 Interface Drive, Suite 101 
Ann Arbor, MI 48103 (USA) 
+1 (734) 998-0751 
info@arborbiosci.com 

 
 
MYBAITS is a registered trademark of Biodiscovery, LLC dba Arbor Biosciences. DAICEL ARBOR BIOSCIENCES is a registered trademark of Daicel                                       
Corporation. ION TORRENT is a registered trademark of Life Technologies Corporation. DYNABEADS is a registered trademark of Thermo Fisher                                     
Scientific. MYONE is a trademark of Thermo Fisher Scientific. NEXTERA, ILLUMINA, and TRUSEQ are registered trademarks of Illumina, Inc. KAPA is                                         
a registered trademark of Roche Molecular Systems, Inc. IDT and XGEN are registered trademarks of Integrated DNA Technologies, Inc. PACBIO is a                                           
registered trademark of Pacific Biosciences of California, Inc. OXFORD NANOPORE TECHNOLOGIES is a registered trademark of Oxford Nanopore                                   
Technologies, Ltd. 

https://arborbiosci.com/mybaits-manual/


~

 
 

 
Custom Methyl-Seq Protocol 
CONTENTS 
     
  INTRODUCTION   
     Procedure overview  3 
     Product compatibility  4 
     Kit components and stability  4 
     
  REQUIREMENTS AND RECOMMENDATIONS   
     Input library  5 
     Blocking oligos  5 
     Equipment and reagents  6 
     
  PROCEDURE Part 1: Hybridization Setup   
  M​1.1 Prepare materials  7 
  M​1.2 Hybridization Mix setup  8 
  M​1.3 Blockers Mix setup  8 
  M​1.4 Reaction assembly  9 
     
  PROCEDURE Part 2: Bind and Wash   
  M2.1 Prepare materials  10 
  M2​.2 Wash Buffer X preparation  11 
  M2​.3 Bead preparation  11 
  M2​.4 Binding beads and hybrids  11 
  M​2.5 Bead washing  11 
     
  PROCEDURE Part 3:  Library Resuspension and Amplification   
  M​3.1 Prepare materials  12 
  M​3.2 Enriched library recovery  12 
  M​3.3 Library amplification  12 
  M3.4 Repeat steps 1.1 through 3.3  13 
     
  APPENDIX   
  M​A1 Troubleshooting  14 
  M​A2 myBaits Custom Methyl-Seq Protocol Quick Guide  15 

 myBaits​®​ - Custom Methyl-Seq - Manual v.1.5   September 2020  2 
 

https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.2s8eyo1
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.26in1rg
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.lnxbz9
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.lnxbz9
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.35nkun2
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.35nkun2
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.1ksv4uv
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.1ksv4uv
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.44sinio
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.44sinio
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.2jxsxqh
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3j2qqm3
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3j2qqm3
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.1y810tw
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.1y810tw
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.4i7ojhp
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.4i7ojhp
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.2xcytpi
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.2xcytpi
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.1ci93xb
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3whwml4
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3whwml4
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.2bn6wsx
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3as4poj
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3as4poj
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.49x2ik5
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.49x2ik5
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3o7alnk
https://docs.google.com/document/d/1-F2lwcxpHaYIowGaxqyDykQOl8X84LmNpTHM3eJPin4/edit#bookmark=id.3o7alnk


~

INTRODUCTION 
myBaits​® is an in-solution NGS library target enrichment system, compatible with Illumina​®​, Ion Torrent​®​,                           
and essentially any amplifiable sequencing library. We use a versatile nucleic acid synthesis technology to                             
produce biotinylated RNA “baits” that are complementary to your sequence targets. Baits and other                           
reagents for NGS target enrichment are supplied with your myBaits kit. After enrichment with myBaits,                             
libraries may then be sequenced on the aforementioned platforms, or further prepared for PacBio​® or Oxford                               
Nanopore Technologies​®​ sequencing.  

Procedure Overview 
 

1. Amplified sequencing libraries made from         
bisulfite or enzymatically-converted DNA,       
adapter blockers, and other hybridization         
reagents are combined. 

 
 
 

2. Libraries are denatured, allowing blockers         
to hybridize to adapters. Baits are then             
introduced and hybridized to targets for           
several hours. 

 
 
 
 

3. Bait-target hybrids are bound to         
streptavidin-coated magnetic beads and       
pulled out of suspension with a magnet. 

 
 
 
 

 
 

4. Most non-target DNA is washed away. The             
remaining library is then amplified and           
either taken directly to sequencing or           
further treated. 
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Arbor Biosciences products compatible with this manual 

This manual is compatible with current generation myBaits Custom Methyl-Seq kits (Catalog numbers                         
ending in “​M.v5”​). Visit ​arborbiosci.com/mybaits-manual to download alternative and previous manuals, or                       
email ​techsupport@arborbiosci.com​ for assistance.ȥ

 
Note for returning myBaits users​; ƼThis reagent chemistry typically provides significantly higher target        ȥ                
specificity (= percentage of on-target reads) compared to version 4 and earlier myBaits kits. If this is not                                   
desired for your application, please contact us for recommendations. 
 

Kit components and stability 

  Reagent  Cap color  Quantity 
(16 rxn) 

Quantity 
(48 rxn) 

Quantity 
(96 rxn)  Volume  

Box 1 
Tupsf!bu!5áDȥ

Hyb N 
Hyb S 
Beads 
Binding Buffer 
Wash Buffer 

Red 
Teal 
Clear 
- 
- 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

4 
4 
4 
4 
4 

500 µL 
750 µL 

1600 µL  
36 mL 
60 mL 

Box 2 
Tupsf!bu!.31áDȥ

Hyb D 
Hyb R 
Block C 
Block O 
Block Xt or Xn 

Yellow 
Purple 
Dark Green 
Blue 
Orange 

1 
1 
1 
1 

2 × 9 µL 

2 
2 
2 
2 

2 × 27 µL  

4 
4 
4 
4 

4 × 27 µL 

190 µL 
70 µL 

130 µL 
270 µL 

See adjacent 
Buffer E  Light Green  1  2  4  1600 µL 

Box 3 
Tupsf!bu!.91áDȥ Baits  White  2  6  12  50 µL (8 rxn) 

 

At the recommended storage temperatures, myBaits kit components have a shelf life of one year.  

It is strongly recommended that sub-aliquots of Baits are made in reaction sizes appropriate for your                               
experiment plans to minimize freeze-thaw cycles. 
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ôREQUIREMENTS AND RECOMMENDATIONS 

Input library 
TYPE Use myBaits Custom Methyl-Seq with PCR-amplified and amplifiable NGS libraries                   
generated from bisulfite- or enzymatically-converted nucleic acids in which non-methylated cytosines have                       
been converted to uracils, and following PCR amplification these positions are now thymines. Compatible                           
formats include Illumina TruSeq​®​-style, Illumina Nextera​® Flex-style, Ion Torrent, or other libraries with                         
universal adapter priming sites. ​Do NOT use myBaits with PCR-free libraries; additionally, myBaits are                           
incompatible with libraries made using original Nextera or Nextera XT library preparation kits, or any library                               
type containing biotin​. Dual-indexed libraries are strongly recommended to reduce the hazard of                         
mis-indexing induced by PCR jumping events. 

AMOUNT For each Custom Methyl-Seq enrichment reaction, we recommend pooling 8 libraries, 200                       
ng each (for a total of 1.6 µg) concentrated to 7 µL with vacuum centrifugation or other means, and                                     
suspended in a nuclease-free buffer or water. 

Blocking oligos 
When ordering your myBaits kit​, please indicate the sequencing library configuration you intend to enrich.                             
This will determine which adapter blocker (​Block X​) component will be included. There are two options: 

Block Xt ​- for TruSeq-style libraries with single or dual 6-8 bp indexing 
Block Xn​ - for Nextera-style libraries with dual 8bp indexes 

For different adapter configurations than those described above, we recommend Custom IDT​® xGen​®                         
Blocking Oligos. At a concentration of 1 μg/μL, custom adapter-blocking oligos can be used in lieu of                                 
myBaits Block​ ​X. 
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Equipment required 

Item  Notes 
50 mL tubes  1 per 44 reactions   
Microcentrifuge tubes (1.5, 1.7, or 1.8 mL)  2 per 8 reactions   
0.2 mL PCR strips with attached lids  2 per 8 reactions  (e.g., VWR Cat# 93001-118)   
Pipettors and tips for 0.5 - 500 μL  Multichannel for 20 and 500 μL recommended   
ᾥ​ Thermal cycler with heated lid compatible with 0.2 mL strips  1 or 2   
Magnetic particle collector for microcentrifuge tubes  1    (e.g., ThermoFisher Cat# 12321D)   
Magnetic particle collector for 0.2 mL strips  1   (e.g., Permagen Cat# S500)   
Vortex mixer and mini-centrifuge for tubes and strips     
Water bath or incubation oven at 63°C     
Heat block for microcentrifuge tubes at 60°C     
ȥ
ᾥ​!Fotvsf!uibu!uif!uifsnbm!dzdmfs!boe!tusjqt!bmmpx!op!npsf!uibo!5!´M!pg!41!´M!wpmvnf!fwbqpsbujpo!pwfsojhiu!bu!74¯D 

Reagents required 

Reagent  Notes   
Nuclease-free (“NF”) water  900 µL per reaction   
PCR primers to amplify sequencing libraries after capture, e.g.:     
                       Illumina P5: AATGATACGGCGACCACCGA  2.5 uL @ 10 μM per reaction   
                       Illumina P7: CAAGCAGAAGACGGCATACGA  2.5 uL @ 10 μM per reaction   
PCR reagents for post-capture amplification  1 per reaction (e.g. Roche Cat# 07958927001)   
PCR purification system, e.g., silica columns or SPRI beads  1 cleanup per reaction   
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PROCEDURE 

PART 1:    Hybridization setup 
Sequencing libraries are mixed with various blocking nucleic acids, denatured, and then combined with                           
other hybridization reagents (including baits). These hybridization reactions incubate for several hours to                         
allow baits to encounter and hybridize with target library molecules. 

M1.1 Prepare materials 

Reagents    Equipment 
Nuclease-free Water (“H2O”)    Nuclease-free microcentrifuge tubes (​×2​) 
Hyb N and Hyb S from Box 1    0.2 mL strips with attached lids (​×1 per 8 reactions) 
Hyb D and Hyb R from Box 2    Pipettors and tips; ​multichannel for 20 µL recommended 
Block C, Block O, and Block X from Box 2    Vortex mixer and mini-centrifuge for above tube types 
Baits from Box 3    ​KEEP ON ICE    Heat block set to 60°C 
Libraries or library pools in 7 µL per reaction    Thermal cycler(s); 2 blocks recommended for 24 or more reactions 

 

Program the thermal cycler: 
 

Tfu!mje!ufnqfsbuvsf!6!up!21¯Dȥ
bcpwf!fbdi!tufq!ufnqfsbuvsf!upȥ
njojnj{f!fwbqpsbujpoȥ

  Step  Temperatur
e 

Time 

  1  95°C  5m 
  2  63°C  5m 
  3  63°C  ∞ 

ȥ ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
ȥ
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M1.2 Hybridization Mix setup 

1. Once the Hyb reagents have thawed, vortex them to homogenize and then briefly centrifuge. 
 

Ifbu!Izc!O!boe!Izc!T!up!71¯D!boe!wpsufy!up!ejttpmwf!boz!qsfdjqjubuf!qsftfou!bgufs!uibxjohȥ
ȥ

2. Assemble the Hybridization Mix in a microcentrifuge (MC) tube, briefly vortex and briefly centrifuge                           
to collect the sample. ​The following volumes are already adjusted for pipetting error: 

 

Component  µL / Reaction     
Hyb N  9.25     
Hyb D  3.5     
Hyb S​*  0.5  +Dmpvejoftt!dbvtfe!cz!Izc!T!beejujpo!xjmm!dmfbs!bgufs!tufqƼ!Ƽ4   
Hyb R  1.25     
H2O (round 1 / round 2)  1.1 / 4.4  Gjstu!fosjdinfou!spvoe;!2/2!˻M!!!Tfdpoe!spvoe;!5/5!˻M   
Baits (round 1 / round 2)  4.4 / 1.1  Gjstu!fosjdinfou!spvoe;!5/5!˻M!!!Tfdpoe!spvoe;!2/2!˻M   
TOTAL  20     

 

3. Incubate the Hybridization Mix at 60°C for 10 minutes in the heat block. Vortex occasionally to                               
collect condensate. Remove from the heat block and let sit 5 minutes before proceeding. 

 

4. For each capture reaction, aliquot 18.5 µL of Hybridization Mix to a 0.2 mL well/tube. 
 

Uiftf!sfbdujpo!bmjrvput!pg!Izcsjej{bujpo!Njy!bsf!opx!sfgfssfe!up!btƼ!Ƽ“HYBs”ȥ

M1.3 Blockers Mix setup 

1. Assemble the Blockers Mix ​specific for your target taxon/taxa in an appropriately-sized tube and                           
mix by pipetting. ​The following volumes are already adjusted for pipetting error: 
 

NPTU!UBYBȥ   QMBOUTȥ   TBMNPOJETȥ
Component  µL / Reaction    Component  µL / Reaction    Component  µL / Reaction 

Block O  2.5    Block O  5.0    Block O  - 
Block C  2.5    Block C  -    Block C  2.5 
Block X  0.5    Block X  0.5    Block X  0.5 
NF Water  -    NF Water  -    NF Water  2.5 

TOTAL  5.5    TOTAL  5.5    TOTAL  5.5 
 
 

2. For each capture reaction, aliquot 5 µL of Blockers Mix to a 0.2 mL well/tube. 
 

3. Add 7 µL of individual or pooled libraries to each Blockers Mix aliquot and mix by pipetting. 

Uiftf!mjcsbsjft!njyfe!xjui!Cmpdlfst!Njy!bmjrvput!bsf!opx!sfgfssfe!up!btƼ!Ƽ“LIBs”  
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