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Hyb-Seq wetlab work
DNA extraction
Invitek Plant Mini Kit

sonication
Covaris M220

1,000 bp

library preparation
NEBNext Ultra Library Kit
gel size selection 400-700

sequencing
Illumina NovaSeq 2x150

BaseSpace demultiplexing

solution hybridization
MYcroarray MYbaits

biotin-streptavidin capture

quantification
Qubit, BioAnalyser

libraries pooling
up to 24plex

PCR enrichment
9-12 cycles

% reads mapped to

Reads
% quality  

trimmed reads

% 

duplicates

Reads without 

duplicates
exons cpDNA rDNA

MEAN

per sample
1,535,205 5.04 10.20 1,297,644 39.80 1.95 0.13



DNA fragmentation using sonication (Covaris M220)



DNA fragmentation using sonication (Covaris M220)



DNA fragmentation using sonication (Covaris M220)



Before sonication                                    After sonication

500 bp

500 bp



Library preparation – Illumina NEBNext II

• end repair

• adaptor ligation

• U excision

• clean up

• size selection

• PCR enrichment

• clean up

• continue with hybridization…



Library end repair
sticky ends after fragmentation

end repair (e.g., Klenow fragment of DNA polymerase I)

5' phosphorylation and A-tailing



Library adaptor ligation & excision



Library fragment size selection

SPRI beads



Library fragment size selection

• SPRI beads – streptavidin-coated



Library PCR enrichment

• to increase DNA amount

• minimize nr. of cycles
(otherwise too many PCR duplicates)

• might introduce PCR errors
(PCR-free protocols also exist)



Before size selection        After size selection

500 bp

500 bp



Final libraries (after enrichment PCR)

Why are these bad
Libraries?

Why are these bad Why are these good
Libraries?



Summary of library preparation and bait hybridization



Summary of bait hybridization (Arbor Biosciences)



Summary of bait hybridization



Hybridization between two DNA (or RNA) strands



DNA-RNA binding is stronger than DNA-DNA binding



The actual step of „sequence capture“



Streptavidin – Biotin interaction



Streptavidin – Biotin interaction and magnetic bead capture



Streptavidin – Biotin interaction is used for sequence capture



Final library PCR enrichment

• to increase DNA amount

• minimize nr. of cycles
(otherwise too many PCR duplicates)

• might introduce PCR errors
(PCR-free protocols also exist)


