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Rapid and Accurate Variant Calling of FFPE Samples with the Genexus System
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ABSTRACT Figure 1. The lon Torrent™ Genexus™ System RESULTS Table 2. Run Time for OCAv3 DNA & RNA Purification to Sequencing Run

Figure 4. Example of an lon Torrent™ Genexus™ Analysis Report
g P y P Number of Samples Genexus Purification Run Genexus Integrated
Purification Samples Time Sequencer Run Time

6 DNA + 6 RNA 3hrs 15min 25hrs 45min

Next-Generation Sequencing technology has enhanced oncology research by enabling
the detection of relevant variants for clinical and drug discovery programs. The
Oncomine™ Comprehensive Assay v3, a pan-cancer panel, used with the lon Torrent™
Genexus™ System allows for formalin-fixed paraffin embedded (FFPE) samples to be

examined across 161 unique genes in an automated workflow from sample to result in Sam... o Archive _
30hrs. This study demonstrates = 90% accuracy for detecting SNV/Indel/CNV and Name Sample Type Nucleic Acid Type Conc.(ng/ul)  QC Conc. Range (ng/pl) Batch Status Position Library Prep
Fusion variants. The table reports the instrument run time. Time does not include processing FFPE curls into lysates. Hands on
SOL_...  FFPE DNA 12.91 1.11-1136.64 Completed AL v time handling of the instrument consumables is minimal.
The lon Torrent™ Genexus™ System consists of two software linked instruments, the SO1_... FFPE RNA 105.47 0.95-972.8 Completed B5 v
lon Torrent™ Genexus™ Purification System and the lon Torrent™ Genexus™ Integrated
. . . . . S02_... FFPE DNA 14.41 1.11-1136.64 Completed A2 v
Sequencer. For this study, the purification system was used first to extract and quantify
6 FFPE sections from human colon and lung tissue for matching DNA & RNA pairs. S02_... FFPE RNA 82.29 0.95-972.8 Completed B6 v
The nucleic acid output plate from the purification instrument is directly transferred to CONCLUSIONS
the sequencer for library preparation and sequencing using the Oncomine™ Variant Calling Report
Comprehensive Assay v3. Variant calling analysis of 6 DNA & RNA pairs are B e | s | v Oncomine Variants (5.16)Fiter Chan Applied This poster demonstrates the use of the lon Torrent™ Genexus™ System to determine variant
completed the following day. Results show that the variants were detected with =2 90% S ort.331 Variants calls of FFPE samples using the Oncomine™ Comprehensive Assay v3. Results show that the
SenS|t|V|ty when Compared to the lon GeneStudio™ S5 System as an Orthogonal User Classification Y Type Y  oOncomineGeneClass Y OncomineVariantClass Y Gene Y  Locus Y  AAcChange variants identified USing Samp|eS purlfled from the lon Torrent™ Genexus™ Purification
method. All variants report p-values < 10 signifying more confidence that the variant el Loss-of Function Truncating cor2 chrizaTe2687 pPros3sHisiTer74 Instrument and sequenced on the lon Torrent™ Genexus™ Integrated Sequencer were also
call_ is corrept. The lon Torrent™ Genexus™ System is a seamless solution for sample to ’ _ ' identified when the same samples were used on the lon Chef™ Instrument and lon
variant calling results. Loss-ofFunction fruncating e hriasesLsss prpLISertsTerts GeneStudio™ S5 System with 100% Sensitivity. A total of 18 variants were detected across 6
snp Loss-of-Function Truncating NOTCH3 chr19:15272024 p.Gln2139Ter DNA & 6 RNA FFPE matched pairs: 17 SNV/InDel variants and 1 CN variant. Rare fusion
variants were not detected among the 6 samples tested.
I NTRO D U CTI O N snp Loss-of-Function Truncating POLE chr12:133202239 p.Gln2217Ter
Results from the lon Torrent™ Genexus™ System are generated automatically into a single report The experiment reported here illustrates an automated workflow solution for sample
The lon Torrent™ Genexus™ System consists of two software linked instruments, the Left: The lon Torrent™ Genexus™ Purification Instrument. o _ punf!catlon, hbrar:y preparation, templating and Seq“e”.c'[,‘,g- Variant calling accuracy meets
lon Torrent™ Genexus™ Purification System and lon Torrent™ Genexus™ Integrated Right: The lon Torrent™ Genexus™ Integrated Sequencer. Top: Screen capture of quantitation results of FFPE samples extracted using the lon Torrent™ Genexus™ previously established standards for the lon GeneStudio™ S5 System (2). The OCAv3 assays
Sequencer. The purification instrument extracts and quantifies FFPE lysates into DNA Purification Instrument showmg sampl_e yield values meeting concentration range to proceed to library preparation. were used in this work to demonstrate the speed and ease-of-use of the system and equivalent
. . . . Bottom: Screen capture of variant calling results from the analysis report of an FFPE sample analyzed with the performance to lon GeneStudio™ S5 System
and RNA. The nucleic acid output plate is transferred directly to the sequencer Figure 2. The lon Torrent™ Genexus™ System Workflow OCAV3 Panel. y '
instrument for library preparation, templating, and sequencing. The process is
automated, has little hands-on time, and allows for flexible experiment plannlr?g. This lon Torrent™ Genexus™ Software . . .
poster demonstrates the use of the lon Torrent™ Genexus™ System to determine Table 1. Analysis of 6 unique FFPE samples with OCAv3
variant calls of FFPE samples using the Oncomine™ Comprehensive Assay v3 e o T RO, lon GeneStudio
(OCAV3), an oncology library panel used in translational and clinical research. The lon '03 T?f""?_" G;"‘:x“s" ':": T°":’£"SS°“°X“3' ¢ 2 Rep1 Rep 2 REFERENCES
GeneStudio™ S5 System is used as an orthogonal method to compare variant calls e e tostahusanipas e L BRAF p Glyesoaia X . 2
. th | Thi tud rt 1 100% S itivit d 100% SNV CHEK2 p.Arg523Cys X X X . . . . .
US'”Q_ : _e Same sample source. 1nis study reports overa o Sensitivity an 0 FFPE_1 | NSCLCTumor | MNV NF1 0.[Leu90=;Glu91Ter] . X - 1. https://www.thermofisher.com/us/en/home/life-science/sequencing/next-generation-
Specificity. m SNV SETD2 p.GIn109Ter X X X sequencing/ion-torrent-next-generation-sequencing-workflow/ion-torrent-next-generation-
A ) - ::z 5':"’:'134 P-g:uzzgle’ : . 2 sequencing-run-sequence/ion-torrent-genexus-system.html
&Ly e FFPE_2 | NSCLCTumor — = e ’; G|:z 45;5’ ; - : 2. https://www.thermofisher.com/us/en/home/clinical/preclinical-companion-diagnostic-
MATERIALS AND METHODS v .' SNV TERT | p.[Val197=:Glul98Ter] . 3 S development/oncomine-oncology/analytical-performance-oncomine-nci-match-trial-
FFPE_3 | NSCLC Tumor SNV CDKN2A p.Asp84Tyr X X X assay.html
: Ll Ll p-? . .S L 3 Chih-}fJianLih*Robin D.Harrington*David J.Sims et al. Analytical Validation of the Next-
The lon Torrent™ Genexus™ System, lon Chef™ Instrument, lon GeneStudio™ S5 Automated Automated SNV BRCAL | p.Lys339ArgfsTer . . " ' ) . 9 o a YU o _
instrument and consumables used in this work were manufactured by Thermo Fisher * Lysate from nucleic acid library preparation, FFPE_4 | ColonTumor | SNV FANCA | p-Trp9iiSerfsTeril x X X Generation Sequencing Assay for a Nationwide Signal-Finding Clinical Trial: Molecular
Scientific. The OCAv3 assay targets SNVs, InDels, CNVs, and fusions from 161 FFPE sample extraction, sequencing, SNV BRAF p.Val600GIu x x x Analysis for Therapy Choice Clinical Trial. J. Mol. Diagnostics, 19(2), 2017, 313-327.
cancer-related genes. Libraries were made using OCAv3 GX panel for the lon Torrent™ purification, and variant analysis, FFPE_S | Colon Tumor ";‘33 ‘;ﬂ‘:;: p'se”:":h:lf:Te"“‘ : x x
. i g - * * LA, is X X X
Genexus™ System and OCAv3M panel for the lon GeneStudio™ S5 System. 6 unique quantification and report N T s_VafGOOG,u i . -
FFPE tumor sections from human colon and lung tissue were used. Each FFPE lysate die | Sl ey K12 pArg1356Ter x x x
was prepared from two, 10micron sections and processed in Autolys tubes for
protease digestion. The FFPE Iysates were then processed on the lon Torrent™ Sample Name | Sample Origin | Variant Type Gene Copy Number Genexus System Re::: GeneStt;d;:z AC KN OWLEDGEMENTS
Genexus™ Purification Instrument using the Genexus™ FFPE DNA and RNA . . s . i . FFPE_3 | NSCLCTumor | CNV EGFR Gain of function 12.36 12.13 12.29
Purification kit into 6 DNA & 6 RNA matched pairs. Results were collected directly from Figure 3. Image of the lon Torrent™ GX5™ Chip & Chip Loading Density Sample Vendors:
the Torrent Suite analysis reports. SensitiT\:ity is calculated by confirming. the variants Left: 6 DNA + 6 RNA FFPE samples can be F:T::II\:frai\a-‘.::::s 108 1: 1. Biochain Institute Inc., https://www.biochain.com/
detected using the lon Torrent™ Genexus™ System are also detected using lon Chef™ sequenced on a single GX5™ chip across 4 e Poiiﬁves 5 5 2. Disovery Life Sciences - Folio Conversant, https://www.dls.com/
Instrument and lon GeneStudio™ S5 System. Specificity is the positive predictive value lanes s . .
L . . . . . . . ensitivity 100% 100%
(PPV). A true positive is defined as a variant identified by prior testing on the lon Richt: Chip load o T PPV 100% 100%
M e : ; ; ight: Chip loading image from Torrent
GeneStudio™ S5 pIatfonjm. A fal_se ne_gatlve is defined as a variant previously reported Suite analysis report of a 4 lane run with The lon GeneStudio™ S5 System was used as an orthogonal method to detect variant calls using the same FFPE
by Catalogue of Somatic Mutations in Cancer (COSMIC) database but not detected by OCAV3 panel. sample source. Libraries were created and templated on the lon Chef™ instrument using the lon Ampliseq™ DL8

the lon Torrent™ Genexus™ System. Qualifying variants have p-values < 10 and
Quality scores = 60 signifying more confidence that the variant call is correct.

Kit for library preparation and lon 540™ Kit for templating. Two lon 540™ chips were sequenced using the lon
GeneStudio™ S5 System and the sequencing data was transferred to the lon Reporter™ software for variant

g .
rosding Denstty calling analysis. Results show that the lon Torrent™ Genexus™ System and lon GeneStudio™ S5 System variant I hermo FISher

calls are in agreement with each other with 100% Sensitivity and 100% PPV. Qualifying variants report p-values <

TR . . + .
Sen.S.ItIVIty (.Tr.ue Posmve_s /(True P95|t|ves False.l.\legatlves)) . 10-° and Quality scores = 60 signifying more confidence that the variant call is correct. No fusion variants were S C I E N T I F I C
Positive Predictive Value = True Positive / (True Positive + False Positive) detected in these samples; Only SNV/InDel and CN variants were found. Copy Number values are similar across

platforms.
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