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Hyb-Seq wetlab work

DNA extraction
Invitek Plant Mini Kit
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solution hybridization
MYcroarray MYbaits

sonication biotin-streptavidin capture

Covaris M220

1,000 bp

PCR enrichment

library preparation 9-12 cycles

NEBNext Ultra Library Kit
gel size selection 400-700

sequencing
[llumina NovaSeq 2x150
qguantification BaseSpace demultiplexing

Qubit, BioAnalyser

libraries pooling
up to 24plex

MEAN

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




DNA fragmentation using sonication (Covaris M220)
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DNA fragmentation using sonication (Covaris M220)
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DNA fragmentation using sonication (Covaris M220)
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Before sonication After sonication




Library preparation — [l[lumina NEBNext [l

* end repair

* adaptor ligation
* U excision

e clean up

* size selection

* PCR enrichment
e clean up

Fragmented DNA input
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Library end repair

Fragmented DNA input
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Library adaptor ligation & excision

Adaptor Ligation with optional NEBNext Adaptor
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Library fragment size selection

SPRI beads

Carboxylate-Modified
Polymer Coating

Polystrene Core

Magnetite
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Library fragment size selection

» By implementing a combination of good shearing with SPRI and “reverse” SPRI, "
one can select a fairly tight size range with no gel.
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KEEP SUPERNATANT KEEP BEADS
Fragments >250 bp on beads > Fragments >100 bp on beads >
Fragments <250 bp in supernatant DISCARD BEADS Fragments <100 bp in supernatant DISCARD
“Reverse SPRI” SUPERNATANT
Results:
g DNA distribution

After: 0.65X/1.0X Double-Sided SPRI
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Library PCR enrichment

== DNA === P5 Primer (== NEBNext
@9z Uracil == P7 Primer o Adaptor
mm Barcode (BC) @) USER Enzyme

* to increase DNA amount

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

* might introduce PCR errors
(PCR-free protocols also exist)
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Before size selection After size selection

500 bp




Final libraries (after enrichment PCR)
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Summary of library preparation and bait hybridization
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Summary of bait hybridization (Arbor Biosciences)

INTRODUCTION "N4baits

Mybaits® is a fully customizable in-solution DNA capture (targeted enrichment) system. We use our versatile
DMA synthesis technology to make oligonuclectides complementary to your specific sequence targets of
interest. We then transcribe these oligos into biotinylated RMAs, generating "baits.” The MYbaits® kit procedure
is similar to Gnirke er al. 2009 (doi: 10.1038/nbt.1323) and can be divided into six main steps:

non-[argel sequence

1) DNAsequencing library is heat-denatured

in the presence of adapter-specific library adapt=r
blocking oligonuclectides

2) Library and blockers are dropped to the
hybridization  temperature,  allowing ==

blockers to hybridize to the library
adapters

3) Bictinylated RMNA baits are introduced and
allowed to hybridize to targets for several
hours

biotinylated bait

4) Bait-target hybrids are pulled cut of the
solution with streptavidin-coated
magnetic beads

5) Beads are stringently washed several
times to remove non-hybridized and
nonspecifically-hybridized molecules

6) Captured DMA library is released from the
beads and amplified



Summary of bait hybridization

Prepped Library Blocked Library Hybridized Library Bead-Bound Target
Fragments Fragments Fragments Sequences
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Hybridization between two DNA (or RNA) strands

Species A Ve s i
: . f / Sequences dissimilar and easy to separate
4/ Y Y Species A and B not closely related

Species A and B
DNA mixed together

Species B

Species A

Species Aand C
DNA mixed together / \

S
W W Sequences similar and difficult to separate

Species A and C are closely related
Species C

Collect DNA from different Heat to separate strands Determine the temperature at which
species for comparison and then hybridise together hybridised strands separate



DNA-RNA binding is stronger than DNA-DNA binding

RMNA polymerase

Sense strand
Next nucleotide i1s added
io the 3" end

Antisense strand DNA

Direction of transcription (5'-3")



The actual step of ,,sequence capture
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Streptavidin — Biotin interaction




Streptavidin — Biotin interaction and magnetic bead capture
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Streptavidin — Biotin interaction is used for sequence capture
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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)



