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• 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

sequencing 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 sequencing.

Introduction

Data used in this poster was generated at the Broad Institute, for more

information visit: http://genomics.broadinstitute.org

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:

Assay format

Validation of assay

• Validated with controls of

known human to E. coli

ratios (table at right).

• Sensitivity: 2% bacterial

contamination in 0.5 ng

total DNA.

• With actual saliva, assay is

well correlated with %

alignment (bottom right).

• The fully automated assay

will be implemented into

our saliva genome pipeline

by the end of this quarter.

QPCR to quantify % bacterial DNA contamination 

Bacterial depletion method

• Proposed bacterial DNA

depletion method utilizes

the NEBnext Microbial

DNA Enrichment Kit from

New England Biolabs.

• The kit contains proteins

specific for methylated

DNA conjugated to

magnetic beads, allowing

separation of methylated

human DNA from non-

methylated prokaryotic.

Initial testing of depletion method
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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 HiSeqX:

(Top) Picard analysis metrics.

While mean coverage per Gb

improved, standard deviation of

coverage worsened, indicating a

more uneven genome. (Right)

Detailed coverage analysis

showed loss of coverage in exon

regions following depletion (circled

area) and this loss was enriched

for areas of low methylation (pink).

This initial testing indicated that while depletion was

highly efficient at removing contaminating bacterial DNA,

it introduced biases into the human coverage.

Optimization efforts underway to reduce biases

In consultation with NEB, we are investigating a variety of

reagent modifications to reduce genome coverage biases:

% Alignment by 

sample source: 

Saliva derived 

samples have an 

average of 8.5% 

unaligned reads 

and are more 

variable than other 

types of samples 

processed at Broad 

Genomics.

Mean Human 

genome coverage 

by % alignment:

As one would 

expect, lower 

alignment rates 

impact the ability to 

hit coverage goals 

in a standard 1-2 

lanes of HiSeqX

sequencing. Collaboration with NEB is ongoing and we are currently

planning additional experiments in hopes of developing a

viable low bias bacterial DNA depletion method.

Comparing normalized

coverages for various

experimental conditions.

Our first round of

experiments unfortunately

produced libraries with

similar (top right) or even

more extreme biases than

the baseline kit method

(bottom left and right).
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