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Fragmentation in Next- Generation Sequencing Enzymatic Fragmentation
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fragmentation of DNA, these can be 1 - —— repaired by E.coli DNA ligase ¢
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3. Chemical specialized adapters. illumina ® Step' DNA is fragmented and template DNA. (B) Tagmentation - DNA fragmented and
_ . _ _ _ _ adapter tags are added (Figure partial adapters are added. (C) Sequencing primer added
It is critical to identify the bias, advantages, and requirements of each 6) (illumina®) for indexing. illumina ®
technique so that the most appropriate fragmentation procedure for each " Bias Side Notes
sequencing project can be selected. NEBNext™  dsDNA  Fragmentase Knierim etal (2011) found that use of
Phvsical F tati does not introduce any detectable NEBNext™ dsDNA Fragmentase may
ysical Fragmentation bias (NEB unpublished). result in short deletions if insufficient

A more prominent GC bias is found in ligase is added.

Nextera XT protocols because of Nextera XT has an ultra-low DNA
transposase insertion bias and input of only 1 ng, and the reaction
subsequent high number of PCR can take place in a single enzymatic
cycles (Lan et al. 2015) reaction.

Chemical Fragmentation

‘/ Acoustic shearing (Covaris)
‘/ Sonication
\/ Nebulization

How it works

These techniques shear DNA using
force. Fragments contain 5'- or 3'-
overhangs, so T4 DNA polymerase
is required to fill in the 5" overhang
or cut off the 3° overhang to

\/ Heat and divalent metal cation
How it works

Desired length of RNA fragmentation can be adjusted by increasing

produce blunt ends for primer Figure 2. Covaris ® S220 involved in the incubation time of heated digestion of RNA with a divalent metal cation
ligation (Poptsova et al. 2014). fragmentation of DNA for NGS by acoustic shearing. (Mg or Zn) (Head et al. 2014). Chemical digestion is known to show less
Bias bias and good reproducibility (Head et al 2014).
Common in all three techniques is Summary
the C enriched break point bias
(Figure 3) (Poptsova et al. 2014).
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