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Introduction

ODbtainingsalivafor genomicanalysishas becomeincreasinglypopular as collectionkits are easyto use and lessinvasivethan blood draws or biopsies
However,a major drawbackof salivais the presenceof often highlevelsof non-humancontaminationmainlydueto oral bacteria,requiringcostlyadditional
seqguencindo reach30Xhumangenomiccoverageandimpactingdownstreamdataanalysist variantcalling

To addressthis problem of bacterial contamination,we first have developeda sensitiveand specificQPCRassayto quantitate % bacteriaDNAINn saliva
sampledollowing extraction Secongwe are developinga methodto depletecontaminatingbacteriaDNAfrom humanDNAprior to library preparation

Prevalence of NortHuman DNA In Saliva Genomes

Initial Results from Bacterial Depletion Testing
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A The % alignment is also more = :.

® Bodily Fluid:Saliva
Saliva or Buccal Swab All Other Sample Types

variablefor saliva Sample Source

Source Mean % Aligned
Saliva or Buccal Swabs 90.17
All Other Sample Types 98.53

A Some saliva sampleshave up to
80%of non-humanreads

High Throughput QPCR Assay to Quantify % Bacterial

QPCRassayformat

Bacterial assay Obtain

Primers: 16S conserved region - Bacterial

>0.5 ng of / Standard curve: E. coli titration ng/ul 0Calculat.e
saliva gDNA On same QPCR plate — SYBR Green % BacFerla.\I
\ Human assay Obtain Contamination

Primers: Human GAPDH >~ Human

Standard curve: NA12878 titration ng/ul

Validation of assay
A The QPCRassay was Validated Test Samples with |Human| 16S | % Bacteria
with controls created with known | Known%E.coli | ng/ul | ng/ul| Estimate

. . - - 100% Human 1.15 0.00 0.1%
ratios of human: E coli (top right). e 11e Tooa T 2a%

A Theassaywas extremelyaccurate |Human+8%E.coli | 104 | 010 | 89%
at eStimatingthe % E. CO” Splk@d Human + 32% E.colf 0.71 | 0.38 35.0%
_ Human + 64% E.coli| 0.39 | 0.78 66.6%
Into eachhumancontrol sample

Correlation of QPCR Assay Results with
Sequencing % Unaligned

A With actual saliva DNA samples,
the assayis a well correlatedwith
% unaligneddata from sequencing
(bottom right).
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Overall,the QPCRassayis a robust & cost effective method to identify
sampleswith high % bacterial contamination prior to library prep &
seqguencing

Bacterial DNA Depletion Method

A The depletion method we chose | wesweusons
utilizes the NEBnext Microbial N e
DNA Enrichment Kit from New AdINEBNext @@ Incubate 10 minutes,

E N g I an dB | 0 I ab S E;o;g;n A Magnetic Bind/Wash Buffer.
A In short, the method separates  mmoi. — f) mhed s
) p mixture to beads. magnetic beads.
probes to capture methylated @@
human DNAand separateit from il DA o !
non-methylated prokaryotic DNA "’d‘;"\@@
(seeNEBdiagramat right). oo | DS

NA12878human+ E coli control mixesand 6 salivasampleswith known
% alignmentwere processedhroughthe bacterialdepletionprotocol and
a subsetwere madeinto WGSibrariesfor HiSeg>§eqguencing

Bacterialdepletion washighly efficient asmeasuredby QPCR
% Bacterial DNA Present Before and After Depletion
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HiSegXsequencingdata: WGS metrics show improvement in mean
coverageand alignmentbut slight reduction in overall SNPsensitivity:

Coverageanalysisshowscoveragelossover regionsof low methylation:

A Followingdepletion, lossof
coverage was seen over
some intervals, particularly  *
In areasof low methylation
(pinkin graphat right).

Normalized coverage over exon regions in NA12878
Before depletion on X vs. after depletiononY

Interval Type
e Exome interval
» Known regions of low methylation

A Thisis not unexpectedas
the method is designedto
select for methylated
human DNA from non-
methylatedDNA

A Regions of the genome
either not methylated or 0- |
not adjacentto a methylC ; | ; ;
may Nnot be Cap’[u red Normalized Coverage Before Depletion

Normalized Coverage After Depletion

Summary & Next Steps
A The QPCR assay is ready for immediate scaling &

implementation into . N2 | VR&Savorkflow to screen for
highly contaminatedsalivasamplesprior to processing

A Bacteria DNA depletion is highly efficient at removing non-
human DNA from saliva samples, but requires additional
developmentto Improve evennesof genomecoverage
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