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Of critical importance to a variety of cancer types is the identification of

reliable diagnostic and prognostic DNA methylation biomarkers. Impeding High accuracy, ease of use, short time to answer with low DNA Input

implementation is the absence of streamlined bioinformatics pipelines _ —— + Summary report provides coverage and % methylation for * Number of methylated and unmethylated reads for each
combined with painless, resolved, flexible multiplexed assays with low input IR By BRSO > P , iﬁ?gpriﬁgnBi'ﬁ o ble for downlond
requirements. The recently released lon AmpliSeg™ Methylation Panel for Day 3 Bisalphite Methstation Amalssis Report

Cancer Research is the first of its kind and demonstrates the capability to —— —

create a targeted -panel Ieveragmg the Ampllseq o teChnOIOgy on the lon - - lon AmpliSeq™ lon 520 & lon 530 ExT Kit lon GeneStudio™  Torrent Suite™ Software . e

NGS S5 sequencing platform. The lon AmpliSeq™ Methylation Panel for 10 nginput DNA it Viation Panel for Chef ™ (A30670) Systoms (Mothylation Analysis R s

Cancer Research combines an easy 3-day protocol with manual or Metfgﬁggf;“;nB:gf'f“e Cancer Research lon 530™ Chip olugin) o | | :

automated library options, low input (~10-20ng starting), and flexible (MECOV50) lonKﬁrgﬁljiSS?Aq;";gL(i]t;r)ary (16 samples®) e tgﬁsstt?a%%\;erage analysis results for

multiplexed approach with quantitative information at single base pair OR

lon AmpliSeq™ Kit for

resolution. The bioinformatics analysis has been streamlined into a Chef DL8 (A29024) ' ae;?;'igr;f;“'ts for all samples available ampd |WC.strand [contig osttion.[reads.ME |reads.uM [percent ME
downloadable plugin providing DNA methylation calls on both Watson and Turnaround ., 5.5 hours (manual) e o 8.5 hours with S5 AMPHOL W il M4 loms o5 s
Crick strands and methylated:unmethylated ratios for each CpG. Samples Sl 2ol [Ehealikislize) Prime*
tested to date include standard fresh frozen and FFPE. Hands-on Time 30 min 2 pipetting steps 0 pipetting steps

(automated) 15 min 15 min

* Includes control. Verified manual workflow with lon 520™ (4 samples)
* Analysis time will vary based on S5 and S5 Plus systems, and lon Chip

A complete workflow has been developed starting from bisulfite conversion : No. : :
i ) . : No. Pools  Total Amplicons Target Markers . Diseases associated
and progressing through library construction, template preparation, Amplicons
sequencing and data analysis. The entire end-to-end workflow can be Colon cancer, Prostate Cancer,
completed in three days (Fig.2). The lon AmpliSeq™ Methylation Panel for Cancer markers 31 Leukemia, Lymphoma Analvei i
Cancer Research was created using a subset of clinically relevant markers | chnical nalysis Outline
from the BLUEPRINT consortium™2. Amplicons were designed to target both One Pool 40 amplicons . 7 : L
. . benchmarking Sequence and run standard Torrent Suite pipeline
original strands, but only one of the two was selected for the final panel,
which contains 40 amplicons, 31 of which are cancer markers associated Control 2 )
with colon cancer, prostate cancer, leukemia and Iymphoma_(Flg.B). The refg:::;z '}’i'fei"('f?i‘%”fge_d,m > Only the first time the plugin is run
panel was evaluated using two control gDNA samples. The first had an - Sample Type: Human Tissue/Cell Line and FFPE gDNA
expected average methyl_atlon state across all CpGs of >98% and the | - Recommended 10 to 100ng per sample, = 20ng FFPE
second <5%. An equal mixture of these two samples was also tested (Fig.4). , , o , . Realign the reads in each BAM fileusing ____, Alignmentfrom standard TS pipeline gives poor
« 2 Lambda controls for QC library and sequencing + bisulfite conversion efficiency bisulfite aware mapping software’ results due to the many C—T conversions

The analysis report provides the total number of reads covering the target
CpGs, and the percentage of those reads that are methylated at both the

sample and amplicon level (Fig.6). The AmpliSeq™ methylation technology _ _ Collect and report methylation
provided quantitative information with FEPE cancer versus benign samples Chef DL8: Average percent methylation across all amplicons (target_CpG) metrics and graphs
at base pair resolution, independent of methylation status, compared
orthogona_llly to MSP assay output (Fig.5). Split each bisulfite BAM file into
The AmpliSeq™ Methylation Panel for Cancer Research offers a low DNA Expected Minirlr)um of >50 methylation reads total per Watson (W) & Crick (C) strand BAM files
. . . . amplicon: i
Input, three-day end-to-end workflow with high resolution, targeted and m Observed 16 comple barcodies (14 + 2 NTC) and run coverageAnalysis on each one
. . . . . . sample pbarcodes on a
uantitative me altion analysis Or1 Clinically reievant targets rrom iow S0.0% i i e plugin incorporates a modified version of the bisulfite alignmenttools Bismar with tmap

guantitat thylat ly fcl lly rel t targets f low DNA 5300h,§55 1. The plugini dified version of the bisulfite ali s Bi k/ TABSAT with
iInput. The potential exists to design custom methylation panels. 5ng input (SOP 60uL H20 to wells A5 and

30.0% B5 Chef DL8 protocol)

- >98% Methylation Control  ~52% Methylation control (mix  <5% Methylation Control
>98% and <5%)

Consult the bisulfite methylation |ibrary construction pl’OtOCO' using the lon Average Mapped Reads Average On Target Average Mean Depth Average Uniformity Average Mean Read Length (bp)
AmpliSeq™ Library Kit Plus and the protocol using the lon AmpliSeq™ Kit 308,500 96.5% 13,242 89.6% 88

Methylation Panel for Cancer Research contains one pool at 5x
concentration. Sample per Chip: 16 per 530 chip for Chef EXT templating (14
samples + 2 NTC) Genomic DNA or FFPE DNA (Bisulfite converted DNA
required for library production) (Fig.2 & 3). Duplicate commercially available

control gDNA samples of average methylation state across all CpGs of The first low input, three-day, end-to-end NGS workflow for lon AmpliSeq ™
approximately >98%, <5%, and an equal mixture of the two equaling ~52% I\/_Iethylatlon pan_els was showcas_ed here. The str_eamllneql protocol stqrts at
methylation states were run (Figure 4). The DNA standards are purified from blsulflte conversion and progressing through flexible multiplexed AmphSeqTM
HCT116 DKO cells that contain genetic knockouts of DNA library construction (both manual and automated), template preparation,
methyltransferases, DNMT1 (-/-) and DNMT3b (-/-) , and the unmethylated sequencing and simplified data a_n_a!ysis. The Ior_l AmpIiSeqT“_" Methyl_ation
standard has less than 5% methylated DNA (Fig. 4). The human methylated Panel for_ Cancer Research was |n|_t|aIIy tested_wnh pommermally available
DNA standard has been methylated enzymatically at all CpG dinucleotides methylation controls and showed high correlation with known truth at low
by M. Sssl methyltransferase (Fig. 4). Per SOP, Unmethylated Lambda DNA (<5%), middle (~52%) and high (>98%) methylation status. A subset of the
was spiked into each sample and primers exist in the panel to determine David Berman, MD PhD The AmpliSeq™ NGS assay provided quantitative information with FFPE panel provided quar_ltltatlve I_nforr_natlon with FFPE cancer versus benign
conversion efficiency with sequencing output files. To analyze the ggﬁgteorﬂR 2:::& Ilif;'t‘lftiise'ty cancer versus benign samples at base pair resolution, independent of samples at base pair resolution, independent of methylat_lon Status,_ and
sequencing output from this panel, a Torrent Suite plugin under the name methylation status compared orthogonally to MSP assay output. The potential also exists to
“methylation_analysis” is available on the Themo Fisher Scientific Plugin N NGS Output SEPT9 e design custom methylation panels.
store. The methylation_analysis plugin performs alignment and methylation | | 7
calling for amplicons on both the Watson (W) and Crick (C) strands. Each Y : ﬁ £ ool
amplicon may have zero, one or more designated CpG targets (hotspots) of ﬁs,,_ $ $ ' | E
interest (Fig. 7). A summary report shows each barcode name along with 8 | ﬁ 1 ﬁ ﬁ S concer §
the sample name, the total number of reads covering the target CpGs, and é “ " é = , ] serior g, 1. (BLUEPRINT consortium) Bock, et al. Nat Biotechnol.; 34(7):726-37. doi:
the percentage of those reads that are methylated (Fig. 6). In addition, for " o] | j 10.1038/nbt.3605 (2016).
each barcode, text files are generated giving the number of methylated - o -, * . 2. Heyn & Esteller, et al. Nat R_eV.Gen-_131679-92 (_2012),
reads, unmethylated reads and percent methylation for each amplicon. i . T . — — — (320K1'2‘) Eeevti :\i\-/ Methods Mol Biol.;1238:141-71. doi: 10.1007/978-1-4939-1804-1_8
There are separate text files for the designated target CpGs, all CpGs in the 4. Blume-Jensen P, et al. Clin Cancer Res.; 21(11):2591-600. doi: 10.1158/1078-0432
amplicon insert and all non CpG Cs in the amplicon insert (Fig. 6). This GoG Position (2015)
plugin has been tested using the lon AmpliSeq™ Methylation Panel for NGS Qutput HUNXS | MSP Output RUNX3 g - | |
Cancer Research only. If you choose to use this plugin for any panel other - - - T == N | 5. Wojdacz TK, et al. Bioinformatics. 27(11):1571-1572 (2008).
than the lon AmpliSeq™ Methylation Panel for Cancer Research you must o § 6. Pabinger S, et al. PLoS ONE. 11(7):e0160227 (2016).
validate it for your purposes. We can't attest to the quality of the results with ; N - 5.
a custom panel. Figure 1 describes the general bisulfite conversion 5" — | Ecmr i‘
" € | _ Benign
overview. i | ﬁ = . & * %
2 * = - | e——— - David Berman, MD, PhD, Director Queen's Cancer Research Institute, Division of
DNA Methylation Bisulfite Conversion Overview: 2 5 2 & 5 & n = & Berign — Cancer Biology and Genetics Cancer, Queen's University, Canada. Early access
- In humans, DNA methylation occurs at the 5 position of the pyrimidine ring of the © % % "cogpesiton materials was provided by Thermo Fisher Scientific in support of this project, but no
cytosine residues within CpG sites to form 5-methylcytosines. NGS Output HOXA3 MSP Output HOXA3 remuneration.

» Non-methyl protected Cs are converted to Ts W N w owow Y ow oW T | *  Kun Zhang (BLUEPRINT Consortium'), Professor Department of Bioengineering,

 Methyl protected Cs in CpGs are retained as Cs (~1% in humans) o % : University of California at San Diego (UCSD).

» Bisulfite converted DNA is single stranded and fragmented é EE Cancer 8 ] |

* Results in a general decrease in GC%, Tm, and complexity % | - Benign gm_

Example: ve oy ‘e TR

Template: A: 5'-GACCGTTCCAGGTCCAGCAGTGCGCT-3' 65 | 76.0 = m - F | 2 w0

(Double Stranded) B: 3 -(;chliﬂgéAAGc;Tc(;AGGTCGTCAC?A%GA—S' 65  77.6 I N O I N B [ -

(Single Stranded) v ] _
B: 3'-TTGGCAAGGTTTAGGTTGTTATGCGA-5'\_ 42 66.9 Patel and Pickle et al. 2019 (Unpublished) S C I E N T I F I C
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