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SUMMARY Validation of iSwab-Collected WGBS
Background Methods: DNA was collected from three individuals during the same morning using iSwab. The samples were left at room temperature for a
As population-based association studies increase the number of individuals sampled to generate more statistical power, month and were then processed in parallel as aforementioned. Both a untreated and bisulphite-treated library were produced and sequenced.
the selection of a cost-effective, easy-to-use, and time-sparing methodology for the collection and processing of samples | _ _ _ _
. . . . . . : . Sample Collection DNA Extraction Library Preparation Data Processing
becomes essential. With declining costs of sequencing, whole genome approaches are becoming more financially
feasible. However, oral samples such as the mixed cell types of saliva or the homogeneous buccal epithelial cells from . )< o Dedupliote wit Catotats poroet
exfoliative brushing have significant amounts of microbial contamination, which dilutes sequencing results of the target B ismarek yiosine
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Compared the iSwab DNA collection with a previously used strategy by examining extraction efficiency and protocol, Individual © MiSeq Trim with Al 0 Pt St oy 2
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microbial contamination rates, and similarity of WGBS prepared libraries. X =l = Ul Hen B eliens HERERS)
Validation of iSwab-collected WGBS
We examined the methylation profiles of three iSwab-sampled individuals to demonstrate the minimal sequencing Findings: Since the.threg individuals were sampled in the morning, the.contammatlon rates wgre very low, averaging under 1%. This allowed us
required to acquire biologically meaningful results to look at the relationship between the percent of usable reads (# of trimmed-mapped-deduplicated reads / # of raw reads) and percent of
microbial contamination (Figure 3). We believe that the disproportionate decrease in usable reads as microbial contamination increases could be
Conclusions due to the rise in ambiguous reads, which could reduce the aligner’s
There was no difference in coverage bias between the two collection methods; however, the number of usable reads efficiency. Additionally, we calculate that only ~3 lanes of lllumina Usable reads from differentiallv contaminated
dramatically changed in response to increased microbial contamination. Therefore, iSwab’s selective lysis of human cells H|Seg2500 WOU_ld be necessary to reach 30x coverage for one sample. bisulphite-treated Iibraries
is important for achieving sufficient read depth using minimal lanes of sequencing. Using only one lane of sequencing, we Despite only using one lane of sequencing for three samples, we show 90%
show biologically meaningful results that compare the methylation profiles of three individuals. In conclusion, we find that the methylation profiles are consistent with previous research —i.e. .
iSwab to be an ideal buccal epithelium collection method for studies wishing to apply downstream sequencing-based low methylation at CpG islands.
approaches. o
Figure 3: < 60%
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Comparison of Collection Strategies Usable reads are reads that align to the human
genome and pass a duplication filter (this was 20%
Methods: We compared iSwab to our previously used DNA collection strategy based on the alcohol-based fixative PreserveCyt (PC) (Berko et al, 2014). implemented by the Bismarck software). There is 10%
Samples from the same individual were collected in the morning (AM) before brushing teeth and in the afternoon (PM), and left at room temperature for a fjisp"OPO"ﬁ_O”ate C_jecrease _the huma_“ 0%
a month and 4°C for 5 months to simulate the time from collection to sequencing library preparation. After DNA extraction, the sequencing libraries were ?gii‘?rﬁ:gmt: the increase in microbial 0% 10% 20% 30% 40% 50% 60%
prepared and the sequencing results analyzed using FastQ Screen, which allowed the reads to be aligned to multiple genome references — human (hg19) Reads allgning to microblal reference (%)
and a collection of microbial genomes (NIH Human Microbiome Project). We then tested the use of PM samples for whole genome bisulphite sequencing
(WGBS) — an assay requiring high coverage that would be sensitive to bacterial contamination. /
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Recovered | CpGs surrounding the Transcription Start Site (TSS) of hg19
~24 hours (TG | === RefSeq genes. Each individual shows a decrease in o |
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iSwab-PM ~esovered transcripts are shown over a representative region of S 3
chromosome 1. The methylation profiles of the three =
individuals are similar in this region. The genome view = o
demonstrates how the observed decrease in CpG = 3
Findings: Our results show that iSwab is the better collection strategy because it performed a faster, more efficient extraction with less microbial methlyation over TSSs is due to CpG islands, which are
contamination. iSwab collected ~2-5x more DNA in one-twelfth of the time, even after remaining at room temperature for one month. Most importantly, generally unmethylated and found in promoter regions. o
the microbial contamination rates were much lower in iSwab-collected samples, especially when the collection occurred in the afternoon (8% vs. 48%, The methylation line plots were generated by R package
Figure 1). When comparing the bisulphite-treated libraries, we found no difference in coverage bias after accounting for GC bias and mappability (data bsseq, which smooths methylation profiles to help identity
differentially methylated regions. CpG islands and UCSC o -

not shown) or cytosine read composition between the PM samples (Figure 2).

genes were taken from the UCSC Genome Browser.
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Fiaure 1: . Percent Of Cytosme N 1 OO bp reads Berko, E. R., Suzuki, M., Beren, F., Lemetre, C., Alaimo, C. M., Calder, R. B., et al. (2014). Mosaic epigenetic dysregulation of ectodermal cells in autism
g9 ) . . . F'gure 2 spectrum disorder. PLoS Genetics, 10(5), e1004402. http://doi.org/10.1371/journal.pgen.1004402
The human (hg19) genome and a collection of microbial genomes were used as The histogram depicts the iSwab and PreserveCyt collection strategies’ cytosine
references to which reads were aligned. The graph depicts the percentage of reads composition of their bisulphite-treated libraries. In yellow, the theoretical distribution
allgnlng to either genome once or mUItlple times. Microbial contamination was is drawn and was generated by Computaﬁona”y Sampling the genome with 100bp
considered to be the percent of reads that only aligned to the microbial reference. windows. The mean of each distribution is plotted as a vertical line. Both strategies
The afternoon samples (PM) had higher rates of contamination for both collection generate profiles that are similar to the theoretical distribution and mean. There ACKNOWLEDGEMENT
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