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Introduction PCR-Free Whole Genome Sequencing Optimized for High Fidelity

High-throughput sequencing has brought a paradigm shift in large-scale precision medicine and clinical research initiatives. Table 2. Mean and median library fragment lengths from sequencing High Conversion A Ultra-high Fidelity Amplification B 00 Robust Hot Start
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To meet this demand, library preparation methods need to have a robust and automation-friendly workflow. Method Kit Mean insert size (bp)  Median insert size (bp) o o B Watchmaker
T H KAPA
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Figure 3. Efficient library construction. All kits yielded adequate library concentrations for sequencing whereas insert sizes varied Figure 6. Excellent fidelity and optimal hot start formulation. (A) Polymerase error rates were measured using a proprietary
significantly (Table 2). NGS-based assay. Data not shown for NEB Q5 polymerase as it did not produce sufficient amplification for the base incorporation
S - I.f. d d E 'I A d W kfl assay. (B) Polymerase and exonuclease hot start functionality was assessed for each vendor by the detection of dNTP incorporation
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Figure 1. Simplified and automation friendly workflow. The Watchmaker DNA Library Prep Kit with Fragmentation streamlines g @ 25 PPl P sz iEszl : . J '
library construction by using combined enzymatic steps for Frag/AT (fragmentation and A-tailing) and a Ligation Master Mix that § Eog f | !
were designed with automation in mind. . . s B|om: 7 ne 7 !
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D e p en d cl b I e dan d Tu na b I e Frag me ntati on Figure 4. Unbiased GC-coverage and deeper per-base sequencing coverage improves sequencing economy. (A) GC-bias and

(B) cumulative coverage plots for PCR-free libraries were prepared using the manufacturer’'s recommendations, as indicated.

Watchmaker DNA Library Prep Kits with Fragmentation produced similar GC uniformity to other enzymatic methods, but higher Figure 7. Highly sensitive and reproducible CNV detection from low-input samples.

(A) The heatmap represents raw counts of overlapping CNVs called between any two
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PCR-free WGS. Sonication control libraries were constructed from 475 ng of Covaris sheared gDNA (NA12878, Coriell Institute) S o = DTS :
using the KAPA HyperPrep Kit. Enzymatic fragmentation libraries were constructed from 300 ng of high molecular weight 2 1o S 0oe0 IS _ ConCI USIOnS
gDNA (NA12878, Coriell Institute) using either the Watchmaker DNA Library Prep Kit with Fragmentation, KAPA HyperPlus, £ 14 T 0955 g §
NEBNext Ultra I} 7S DNA Library Preparation Kl.t' QlAseq FX DNA lerary.Klt, xGen DN.A Llprary Prep £2 Kl.t (formerly Swift .FS ° 0045 3 Watchmaker DNA Library Prep Kit with Fragmentation offers an unparalleled combination of scalability and accuracy with:
Turbo DNA), per manufacturer's recommendations. Watchmaker DNA Library Prep Kits with Fragmentation utilized a 3 minute 12 |
at 30°C fragmentation followed by a 0.5X post-ligation SPRI for longer fragments.Libraries for all conditions were prepared 0 0935 Robust library construction workflows to support the use of clinically relevant sample types and ultra low inputs
in duplicate. ' KAPA  Watchmaker — KAPA NEB QIAGEN  IDT/Swift SNP Indel
Sonication Enzymatic Fragmentation - High conversion, uniformity, and accuracy overcome limitations of conventional enzymatic fragmentation kits
Ultra-low input. NCI-60 cell lines were used for library construction using a titration from 100 ng (PCR-free), 1 ng, 0.1 ng, Figure 5. Increased variant calling accuracy. (A) Hairpin artifacts which may cause false positive variant calls.?> Watchmaker's
and 0.07 ng. Ultra-low input 0.01 ng samples utilized tandem post-PCR SPRI. All samples were deduplicated for downstream kit produced the lowest rate of hairpin artifacts (B) and (C) chimeric reads. (D) Minimal artifacts combined with deeper
analysis. Read counts were binned into 15 kb windows and normalized by the total number reads in the window's coverage produced higher SNP and Indel F1-scores than other enzymatic fragmentation methods, close to sonication
respective sample. controls which used almost 60% more input DNA.
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