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Bacterial depletion method

Initial testing of depletion method

Introduction

 Obtaining saliva for genomic analyses has become
Increasingly popular as collection methods are less invasive
than blood draws or biopsies. However, a major drawback
of saliva Is the presence of non-human DNA contamination
mainly due to oral bacteria.

 This bacterial contamination can require costly additional
seguencing and can impact downstream data quality.

 To address this problem, we are collaborating with New
England Biolabs on ways to deplete contaminating bacterial
DNA prior to human whole genome seguencing.

Prevalence of non-human DNA In saliva

In 2016, Broad Genomics processed over 2000 human whole
genomes from saliva derived DNA. Compared to other sample
types also processed, the % sequencing alignment for saliva
derived genomes Is on average 8-9% lower and also highly
variable, indicative of non-human contamination.

Some saliva samples have up to 80% non-human reads,
making It cost prohibitive to reach 30X human coverage:
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QPCR to quantify % bacterial DNA contamination

Assay format

Bacterial assay Obtain
Primers: 16S conserved region ~ Bacterial
>0.5 ng of / Standard curve: E. coli titration ng/ul oCalculat.e
saliva gDNA On same QPCR plate — SYBR Green Yo Bacferla.ll
\ Human assay Obtain Contamination
Primers: Human GAPDH >~ Human
Standard curve: NA12878 titration ng/ul

Validation of assay Test Samples with [Human| 16S | % Bacteria

e VValidated with controls of Known % E.coli ng/ul | ng/ul| Estimate
known human to E. coli 100% Human 1.15 | 0.00 0.1%

_ _ Human + 2% E.coli | 1.16 | 0.03 2.4%
ratios (table at rlght)' Human +8% E.coli | 1.04 | 0.10 8.9%

» Sensitivity: 2% bacterial |Human+32%Ecoli| 071 | 038 | 35.0%
contamination in 0.5 ng Human + 64% E.coli| 0.39 | 0.78 66.6%
total DNA.

* With actual saliva, assay Is
well correlated with %
alignment (bottom right).

Correlation of QPCR Assay Results with

Sequencing % Unaligned
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* The fully automated assay
will be Implemented Into
our saliva genome pipeline
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Human + E. coli control mixes and saliva samples of known %
alignment were processed through our genome pipeline both
with and without the baseline bacterial depletion method.

% Bacterial contamination was measured by QPCR and a
subset were sent for sequencing on HiSegX:

% Bacteria PF Gb % PF Mean StdDev %
Conditions by QPCR Seq'd Aligned | Coverage | Coverage Dupl
Human Control Undepleted 0.09 100.5 99.67 28.08 133.48 14.49
Human Control Depleted 0.08 101.3 99.73 28.82 143.15 13.63
Salival0O Undepleted 36.20 147.6 71.22 29.48 142.06 13.16
Salival0 Depleted 4.26 120.0 96.79 33.26 161.50 13.03
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Improved, standard deviation of
coverage worsened, indicating a

more uneven genome.
Detalled coverage

(Right)
analysis

showed loss of coverage In exon
regions following depletion (circled
area) and this loss was enriched
for areas of low methylation (pink).
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Optimization efforts underway to reduce biases

In consultation with NEB, we are investigating a variety of
reagent modifications to reduce genome coverage biases:
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Collaboration with NEB is ongoing and we are currently
planning additional experiments in hopes of developing a
viable low bias bacterial DNA depletion method.



