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SUMMARY

Background

As population-based association studies increase the number of individuals sampled to generate more statistical power,
the selection of a cost-effective, easy-to-use, and time-sparing methodology for the collection and processing of samples
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
exfoliative brushing have significant amounts of microbial contamination, which dilutes sequencing results of the target
human sample. We therefore explored the utility of using Mawi DNA Technologies’ buccal DNA collection kit, iSwab-DNA,
since the storage buffer in the kit selectively lyses human cells, thus reducing microbial contamination.

Comparison of Collection Strategies
Compared the iSwab DNA collection with a previously used strategy by examining extraction efficiency and protocol,
microbial contamination rates, and similarity of WGBS prepared libraries.

Validation of iSwab-collected WGBS
We examined the methylation profiles of three iSwab-sampled individuals to demonstrate the minimal sequencing
required to acquire biologically meaningful results.

Conclusions

There was no difference in coverage bias between the two collection methods; however, the number of usable reads
dramatically changed in response to increased microbial contamination. Therefore, iSwab’s selective lysis of human cells
is important for achieving sufficient read depth using minimal lanes of sequencing. Using only one lane of sequencing, we
show biologically meaningful results that compare the methylation profiles of three individuals. In conclusion, we find
iSwab to be an ideal buccal epithelium collection method for studies wishing to apply downstream sequencing-based
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Validation of iSwab-Collected WGBS
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Methods: DNA was collected from three individuals during the same morning using iSwab. The samples were left at room temperature for a
month and were then processed in parallel as aforementioned. Both a untreated and bisulphite-treated library were produced and sequenced.
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microbial contamination (Figure 3). We believe that the disproportionate decrease in usable reads as
due to the rise in ambiguous reads, which could reduce the aligner’s
efficiency. Additionally, we calculate that only ~3 lanes of lllumina
HiSeq2500 would be necessary to reach 30x coverage for one sample.
Despite only using one lane of sequencing for three samples, we show
that the methylation profiles are consistent with previous research —i.e.
low methylation at CpG islands.
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Findings: Since the three individuals were sampled in the morning, the contamination rates were very low, averaging under 1%. This allowed us
to look at the relationship between the percent of usable reads (# of trimmed-mapped-deduplicated reads / # of raw reads) and percent of
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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 disproportionate decrease the human 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 alignment with the increase in microbial 0% 10% 0% - 30%  A0% 50% 60%
prepared and the sequencing results analyzed using FastQ Screen, which allowed the reads to be alighed to multiple genome references — human (hg19) contamination. Reads aligning to microbial 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. /

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

Figure 1). When comparing the bisulphite-treated libraries, we found no difference in coverage bias after accounting for GC bias and mappability (data
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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

bsseq, which smooths methylation profiles to help identify
differentially methylated regions. CpG islands and UCSC o
genes were taken from the UCSC Genome Browser.
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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 mU|t|p|e times. Microbial contamination was is drawn and was generated by Computaﬁona”y Sampling the genome with 100bp ACKNOWLEDGEMENT
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