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DNA methylation at CpG nucleotide sites in eukaryotes is a key epigenetic mark that helps control gene expression. Specific Twist methylation controls are designed to be used in Gonomic presz:mfg Hybridization
changes in CpG methylation occur in many human cancers, making them a promising biomarker for early cancer detection, conjunction with the Twist Methylation Detection System, which | pNA Material and Universal Blockers Librarios Next
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To address these challenges, Twist Bioscience has designed and developed a CpG methylation specific control in order to help (Figure 4). spiked-in to sample gDNA and allowed to go through the library prep conversion process. Libraries then go through hybrid
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ranging from 100% to 0%. Each unique sequence also contains either a low, medium, or high amount of total CpG sites for cytosines to uracils using bisulfite, which causes unwanted DNA
direct comparisons of sequences with various CpG sites. These controls also mimic the DNA fragment lengths commonly found breaks that complicate downstream sample preparation and, ultimately, methylation detection. Twist Bioscience partnered with New England Biolabs to
in cell-free DNA (cfDNA) and are therefore compatible with experimental workflows that target liquid biopsy applications. These offer the NEBNext Enzymatic Methyl-seq (EM-seq) kit as part of the Twist Methylation Detection System. This innovative process accomplishes the same
pools can be taken through the Twist Targeted Methylation Sequencing workflow, using panels designed to target these controls conversion results as bisulfite treatment without the harshness of chemical conversion, yielding a superior end result.
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Method Figure 5. Coverage by NEBNext EM-seq kit results in high-quality DNA libraries with improved yields
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Twist's methylation controls were carefully designed to enable accurate methylation calling in cfDNA samples. Sequences = oo prepare libraries,
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All sequences are also designed to have a GC content similar to the human genome and to avoid stretches of homopolymers. . .
- . . . . . of methylation sequencing, such as cell-free DNA.
As shown in Figure 1, specific methylation levels are achieved by mixing fully methylated and unmethylated populations of \_ J
the same sequences. \
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(2, purple), medium (8, orange) or "R To test these controls, 1uL of control was added to 200ng of gDNA input (NA12878, Coriell) and the NEBNext EM-seq kit was used for library
high (18, green) CpG sites. Each ik ‘ L preparation. Target enrichment was performed using 200ng of library, a 65°C Fast Wash 1 Buffer temperature, and 2-hour hybridization reactions. A
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methylation level, mixing the low/medium/high CpG site sequences that correspond to that methylation level. This ensures that and target enrichment. The controls were then analyzed CpG sites are found in each sequence. Each figure reflects sequences that contain 2, 8 or 18 CpG sites. The data shows that the majority of reads are either
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Figure 2. Methylation Control Workflow. The Methylation Control process starts with the design strategy and DNA synthesis. Quantification then occurs followed by the first pooling step. :
The pools are then enzymatically methylated. Finally, mixtures of different methylation levels are made using the methylated and unmethylated pools. and BsMapz) an(_j 2 methylatlon callers (BSMGDZ and Aligners: _ _ Evaluation on
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Two quality control (QC) measures are performed to guarantee performance of the methylation pools. During the design with known methylation states. On the basis of these e BsMapz datasets
process, a BsmBI digestion site is added to each unique sequence. A small volume of the sequences designated as 0% metrics, we selected bwa-meth and MethylDackel for
methylated and 100% methylated are taken prior to the second pooling and a BsmBI digestion is done. BsmBIl does not cut alignment and calling.
when the CpG in its recognition site is methylated (Figure 3). Therefore, this digestion is done to confirm that the methylation Figure 8.. Evaluation of Aligner and Methylation Caller Combinations.
step generated fully methylated material prior to pooling the different methylation levels. The pipeline used for analysis begins with read _
processing to downsample and remove adapters, Downsampling Aggg\rg?trgjo Methylation Metric
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ensure that pooling and methylation levels are correct. state calling (with MethylDackel - Figure 9). We also trimming meth) (methyldackel) (picard)
collect sequencing and enrichment metrics using Picard
to evaluate the success of the target enrichment portion. Figure 9. Summary of The Bioinformatic Processing Steps Utilizing The BWA-meth/MethylDackel Analysis
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