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Introduction Tumor Fraction Estimation from Shallow Depth WGS

Targeted Cancer Panel

Tumor profiling using next generation sequencing can provide powerful To evaluate Element performance for our shallow depth whole genome assay, We evaluated the sensitivity and specificity of sequencing on a custom targeted
two sample cohorts were analyzed. cancer panel (PanCan). Targeted regions for this panel cover 396 genes

information to guide patient diagnosis and care, however enabling flexibility in . .
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scale can be a challenge for core labs. Cancer research requires flexible scale, Truth Comparison

: : Dilution Series: o _ _
with throughput that may be too low to leverage the most cost efiective 3 cfDNA samples (Breast t. . Prior lllumina Shallow Depth Samples used to measure sensitivity were well characterized HapMap cell lines
sequencing options available. cancer) diuted into Healthy - ﬂ: . RRHEMETRESHS pooled together at known proportions. This enables assessment of SNV

assess tumor fraction i ﬂ Whole Exome Sequencing and detection at a range of allele frequencies of with known variation.
C g : : : d limit of Allele Specific Purity/Ploidy : : : :
Our common cancer use cases vary significantly in scope, with variable sample i Al oS Arialysis e Sample 1: DNAirom 20 cell lines pooled in equal proportions
numbers, target territory and sequencing depth required. @ The Element ¢ gampe § gmﬁ ]Erom ;O clelllllnes pololzq n equlal prop?t.rtlons
: : : : : ® oOdMmple o. rom o cell lines poolied In equal proportions
sequencer provides an attractive cost profile for moderate yield sequencing. P eS PO quat prop
- . -8-.8- e All samples were processed in triplicate
Reproducibility Series: _ _
30 Breast Cancer cfDNAS s legllelle le Ly Prior lllumina Shallow Depth |
Technolo % Genome SNV Tumor Computational Cost each in triplicate (technical Genome Results |!|E".n|n.a Element
ey Sequenced |detection| Content Analysis replicates) =\ - %- SNP Sensitivity in HapMap SNP Sensitivity in HapMap
Pool Series Pool Series
- ULP-WGS 100% NA | TFxto ~3% Easy LR RPE NS - ’ P
Genotyping/ o N 081 0] =
d4dPCR <0.001% 1/1000 VAF Easy o o . N ) v /‘/*/,/w
rargeted panel | <01% | 11000 | var o derate Quantitative Dilution Series Results |
(1005 genes) WES vs ULP-WGS Tumor Fraction in Dilution Series “oar | g . A 0.4 - .
WES 1% “1/50 | X% | Moderate Figure 4. ULP-WGS derived tumor T s
0.1% fraction for each sample and platform = . T | o | i e
WGS 100% ~1/20 TFx to ~1% Complex was Compared with - the eXpeC’[ed O 50 100 1% 200 250 300 3;:_ 1:2)0 ST 50 10 130 200 250 300 3§_o|_ 1::)0
(~60X) tumor fraction. Element and lllumina ~ _ . Deptr deptn
5 Perskor,'jy Zre: 1%’;8(1);%’ ~1/100k <T<Fg ;f/ Complex both show comparable performance g | Figure 8. SNP Sensitivity analysis of HapMap Cell Line Admixtures pooled to assess sensitivity of
opT Y | ey s S g);m;gﬂu'irig?/catggi kr:?)\?vrr??ilrjrfiltzltliléyr.\ = . g Element SNV detection at a range of allele frequencies and read depth. Sensitivity across a range of read
o illumina I '
| | of the ULP-WGS assay in which the |go.z- .. ~ depth was comparable between sequencing technologies.
Figure 1. Shallow depth genomes (ULP-WGS - 0.1x) Figure 2. %TFx estimated from ULP-WGS presence of subclonal CNV events é o - P .. .
are used to estimate % Tumor Fraction (%TFx) in at diagnosis or across treatment course has and Copy-Neutral LOH result in o qﬁ b SNP False Positive Rate Indel False Positive Rate
DNA been shown to be prognostic. under-estimation of the % Tumor = ﬁ . 1 . >

c ' Fraction relative to exome which p'_.g.' _.ﬁ.,_ _ﬁ .

— enable allele specific CNV analysis. 0.0_*_9__ *ﬁ_ﬁ e : :

= - TFx <10% (Median 15.9 mo) Z &@L&@Q&&@é@é &P é@éa SISO Z &@«LQQ\' Q_&%Qd,ég@& o E E

z: " _‘g TFx >10% (Median 6.4 mo) WES Tumor Fraction g o 2:::21 é g El:nat

%0.60 ;?E ) ; 60 %1 A& §1_
: s = v Reproducibility Cohort Results U“ V U - B" B UB UB U
L7% »10% tumor fraction h g . i Samplef Sample2 Sample3 Sample4 Sample5 Sample6 : Samlpl.(::.. Sample2 :m'ple3 Samlp: :m'p:: Sam'p::.
g 0 I : : I Element Illumina Sample Sample
M%tastaticssumvaff?om 1st1b?00d d,azve (months) o 0 29 s 29 Figure 9. False positive analysis of NA12878 over 396-gene PanCancer Panel at both 1200x and
".'-; 2 : 250x. Variant calling performed with mutect2. Caveats: mutect2 trained and optimized on lllumina
f’\c s W~ 2 5 data, as well as use of M2 lllumina Exome PON for analysis of this data.
Technology Overview g o—— Uil w00 i Dnmrdi : Conclusions
- . We present an analysis of a Pan Cancer gene profiling panel using dee
We are eXp|0rlﬂg the use of the Element Auviti Figure 5. Reproducibility was assessed as the ability to consistently generate concordant % Tumor Fraction estimates P _ yl th . g t pt " J P lel f J . P
: across replicates of the same specimen on both lllumina (A) and Element (B) sequencing platforms. 30 clinical sequencing on sampies wi somatic variants a nown ailleie 1ractions.
benchtop sequencer, with 300 Gb OUtpUt per run. specimens and 2 healthy donor samples were sequenced in triplicate. Tumor fraction estimates as well as coefficient of Additi I th f f ult | hol
This platform could provide a solution with flexible variation (CV) for replicate sets are shown. Lower limit of detection is 3% TFx. lllumina and Element based sequencing Iitionally we asSsess € periormance oOf uitra 10w coverage wnole genome
scale that would enable projects with small batch results are comparable within the detection range of the assay. sequencing for tumor fraction estimation from |iC|Uid biopsy.
sizes or small target regions of interest while GC MAP Correction Mediation Copy Number Variation
Abs o I u te DeVi ati o n = _Tumor Fraction: 0.3691, Ploidy: 1.95, Coverage: 0.21 " " " T " 1Fi "
matching the most advantageous cost : \ The resulting variant calling sensitivity and specificity were comparable or
) mE f | | ekl el #_ D L el iIndistinguishable between two sequencing platforms used to generate the
np— S ECa e D P el G Ty — ﬁq % . RRERRI data. The use of the Aviti, with the attractive per base cost and flexible scale,
> %150 300 800 a5 %030 > 90 ﬂ : éﬁ . w @ Jw ﬁ B R R T T represents a solution for the complex challenges limiting the use of NGS In
5 ] 8 . i _ I ) el TR GRS W era o
2 x100 200 400 35 %Q30 > 90 ﬁ ﬁﬁq ﬁ¢ Qﬁ -m%qﬁﬁ ﬂ.ﬁ IRER ¥ e I cancer today_
2x75 150 300 29 %Q30 > 90 $ bl b deta il L] Ll

Copy Number (log2 ratio)

= | A asadide® “‘;._.‘- m‘. ¥ ‘#‘.%* H 44 & .o FER8 ._uﬂ; F&a.-_. LY e wes 4 WE* a' u
Element g 04 5"%& e % : gt . i e Lw B mE eeeR s L Eia] PRRE . PR
............................... i ® . e TR DT A Pweeds M . » W at g  n dxF e W
2 5 O 10 O QOO 2 3 o/ 3 O 90 Q\e\ Q\& Q\& Q\Qy Q\é, Q\e‘e Q\é\ Q\é‘b Q\ @@@@@ \G'\\ \60 \00 \w\b‘ \0\6’ \q‘,\fo \0(\ \0'3, \z\q \0‘19 \z‘\:‘ \é{} \0’9 \é\?‘ \éf? \06 \?"i\ \é“‘b \Q’P \0"? \Q:b > 2 ‘ ' ‘ ’ . H = ? _‘.
X OQ > 99& 9°& 6”& ‘»"’& "'9& °’°& ‘9& "”é\ °’°&a°§anro“&Qa”é\qco”&Qa”&Qro”&Qro”&Q9"'&Q9"’&:"’&‘2fo“’&qfo"’é&fo"’&qfo"’&qfo"’&qfo"’&qfo'quo'ﬁfo"’((\Q"o’@Q%”&Q 9 -1+ C n OW e e m e n s
, Sample ID ‘
2x25 50 100 17 %Q30 > 90 . _ _ _ ) | . | » |
Figure 6. GC Map Correction is the median 1 B & % B B 7T @ B WH R CEUE G WD

absolute deviation of the coverage of adjacent

copy number bins (1 Mb Range in Genome) Figure 7. Copy Number Variation of representative The data used In this poster was generated at the Broad Institute. For more
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