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Obtainingsalivafor genomicanalysishas becomeincreasinglypopular as collectionkits are easyto use and lessinvasivethan blood draws or biopsies.
However,a majordrawbackof salivais the presenceof often highlevelsof non-humancontaminationmainlydueto oral bacteria,requiringcostlyadditional
sequencingto reach30Xhumangenomiccoverageandimpactingdownstreamdataanalysis& variantcalling.

To addressthis problem of bacterial contamination,we first have developeda sensitiveand specificQPCRassayto quantitate % bacteriaDNAin saliva
samplesfollowingextraction. Second, we aredevelopinga methodto depletecontaminatingbacteriaDNAfrom humanDNAprior to librarypreparation.

Prevalence of Non-Human DNA in Saliva Genomes

Bacterial DNA Depletion Method

High Throughput QPCR Assay to Quantify % Bacterial DNA 

WGSdata for >2800 saliva samples
show highly variable % alignment to
human(right).
Å For saliva & buccal swabs, the

mean % alignment to human is
only 90% comparedto 98.5% for
other sampletypes.

Å The % alignment is also more
variablefor saliva.

Å Some saliva sampleshave up to
80%of non-humanreads.

QPCRassayformat

Validationof assay
Å The QPCRassay was validated

with controls createdwith known
ratiosof human: E. coli (top right).

Å Theassaywas extremelyaccurate
at estimatingthe % E. coli spiked
into eachhumancontrol sample.

ÅWith actual saliva DNA samples,
the assayis a well correlatedwith
%unaligneddata from sequencing
(bottom right).

Å The QPCRestimateis alwayslower
than actual%unaligned,but this is
likely due to additional non-
bacteriacontamination.

Å The depletion method we chose
utilizes the NEBnext Microbial
DNA Enrichment Kit from New
EnglandBiolabs.

Å In short, the method separates
probes to capture methylated
human DNAand separateit from
non-methylated prokaryotic DNA
(seeNEBdiagramat right).

Overall, the QPCRassayis a robust & cost effective method to identify
sampleswith high % bacterial contamination prior to library prep &
sequencing.

Initial Results from Bacterial Depletion Testing
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Summary & Next Steps

NA12878human+ E. coli control mixesand 6 salivasampleswith known
%alignmentwereprocessedthroughthe bacterialdepletionprotocoland
a subsetweremadeinto WGSlibrariesfor HiSeqXsequencing.

ÅThe QPCR assay is ready for immediate scaling &
implementation into .ǊƻŀŘΩǎWGS workflow to screen for
highlycontaminatedsalivasamplesprior to processing.

ÅBacteria DNA depletion is highly efficient at removing non-
human DNA from saliva samples, but requires additional
developmentto improveevennessof genomecoverage.

HiSeqXsequencingdata: WGS metrics show improvement in mean
coverageandalignmentbut slight reduction in overallSNPsensitivity:

Å Followingdepletion,lossof
coverage was seen over
some intervals,particularly
in areasof low methylation
(pinkin graphat right).

Å This is not unexpectedas
the method is designedto
select for methylated
human DNA from non-
methylatedDNA.

Å Regions of the genome
either not methylated or
not adjacentto a methyl-C
maynot becaptured.

Bacterialdepletion washighlyefficient asmeasuredby QPCR:

Coverageanalysisshowscoveragelossover regionsof low methylation:


