X A Sysmex Group Company

o§t

Interpret NGS Analysis Software
- Seamless transition from microarray
to NGS in constitutional cytogenetics
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Introduction

Detection of a wide range of aberrations
At OGT we understand that making the change - Reliably call variants ranging from low-frequency
from microarrays to NGS is a daunting prospect, SNVs and indels to large structural deletions
particularly when it comes to data analysis. including CNVs and translocations

Extensive customisation options

That’s why we’ve developed the Interpret NGS

analysis software for use in conjunction with + Easily customise variant and batch reports and
database links to meet the exact needs of your

the CytoSure® Constitutional NGS panel for

e . a1s laboratory
constitutional cytogenetics research. To facilitate
the easy transition for copy number variant (CNV) Comprehensive range of filtering options
and loss of heterozygosity (LOH) analysis as well - Standardise your analysis workflow and overlay
as streamlining single nucleotide variant (SNV) bespoke variant filtering to meet your analytical
and insertion/deletion (indel) calling, we’ve criteria
provided familiar visualisation and interpretation Security and control
tools alongside an intuitive web interface. - Log and track user activity and standardise analysis

. . . . rotocols through multiple access permission levels
This application note outlines some of the key e o ° e

features we’ve incorporated to help make the Powerful and complimentary with OGT’s
change from arrays to NGS as painless as possible. NGS panels
- Optimised for use with SureSeq and CytoSure
NGS panels to detect all aberrations covered by
your panel

CNV and LOH Data Visualisation

Interpret replicates the copy number and LOH data visualisation approach used in OGT’s microarray
analysis platform, CytoSure Interpret, including the log? ratio/B-Allele Frequency scatter plots,
segmentation lines and highlighted CNV and LOH calls to ensure users immediately understand the
results (Figure1).
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Figure 1: 10p15.3-p13 deletion and associated LOH viewed in Interpret NGS Analysis Software, E the same deletion viewed in CytoSure Interpret.

Annotation Tracks

Comprehensive annotation of genomic features (for example genes, exons, segmental duplications)
from local and external CNV databases (such as DGV, ClinGen, DECIPHER), is an essential tool of CNV
and LOH interpretation. Interpret displays a number of annotation tracks and provides a variety of
mechanisms for importing new tracks, including from an existing CytoSure Interpret database (Figure 2).
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Figure 2. Annotation tracks providing context to a deletion in Interpret.
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Links to External Resources

Interpret also provides customisable links to external web resources, such as Ensembl, UCSC and DGV, to
enable easy access to information relevant to the results and further streamline interpretation (Figure 3).
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Figure 3: Links to external web resources specific to the selected variant.

Automated Workflow

All NGS analysis pipeline and variant detection settings are encapsulated in a customisable analysis
protocol, ensuring minimal hands-on time and consistent results generation — simply upload your
FASTAQ files and select a protocol to produce CNVs, LOH calls and SNVs/indels ready for visualisation
and interpretation (Figure 4). In addition, there is no need to process each sample separately, upload a
complete run or multiple runs as a single batch for seamless processing (Figure 5).

\ Home ‘ Batches v | Samples ‘ Order ‘ Help & Support v | & Tools v 7 v

Admin Controls

Oisiew 2 Protocols
User Controls =3
»
El B
Analysis g Name Default Protocol
g
Version i "
Metricset  Default

Created By ~admin

CreatedOn 4 Dec2019

Y Protocol SNV Filter: Default SNV Filter @ show

Y Protocol CNV Filter: Default CNV and LOH Filter © show

Software

Flanking Region (bp) 0
Allele Balance Priors Off

Minimum Alt Count 5:
Minimum Alt Fraction 020
Minimum Base Quality 20
Minimum Total Read Count 20
Minimum Mapping Quality 30

Pooled Continuously No

Figure 4: Analysis protocol settings.
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Figure 5: Creation of a batch by selecting samples and an analysis protocol.

Easy Results Filtering

Given the relative size of the CytoSure Constitutional NGS panel, it is inevitable that a large number of
calls will be generated by the data analysis pipeline. Simplify your analysis by using predefined protocol
filters (Figure 6) or by creating your own. This is especially useful for SNV and indel call filtering and
can be achieved through detailed annotation and a highly configurable and user-friendly filtering
interface. Easily reduce the number of variants requiring interpretation based on information from
external databases such as EXAC, dbSNP and ClinVar, in silico consequence predictions from SIFT and
PolyPhen-2 and your own regions of interest (Figure 7).
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Figure 6: CNV and LOH results generated automatically by the analysis pipeline, including filtering according to predefined criteria in the analysis protocol
(60 CNVs/LOH regions reduced to 15 CNVs and 15 LOH regions).
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Figure 7: Filtering of SNVs based on in silico prediction tools to identify causative variants.

Flexible reporting

Interpret enables users to fully customise the layout and format of batch, sample and variant reports
through its template-based reporting and plug-in system. Given an example report, OGT can generate a
template or plug-in to enable seamless integration with your existing reporting framework (Figure 8).

Interpret Variant Report
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Interpret CNV Report for
oft BAF Example
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BRI 54F Example

Sample ID PF Batch Name 2020-01-14 15:15:30
[UERY Female
Date Processed 2020-01-14 15:16:12.0 Analysis Protocol NS13_mostrefs (v1)
FASTQ Read 1 PF_13_L000_R1.fastq.gz Panel Name CytoSure NGS Panel Rl I Progress (Adminisirator, 26 May 2019)
FASTQ Read 2 PF_13_L000_R2fastq.0z Processed By Admin User Transitioned By [Jleere

RICUENCLECNOLY 28 May 2019
£l 323

[LULIIN:TEN g 19: GRCh37:Feb2009

arrfhg19] 2p25.3p11.2(28080), , 2033,

A sample from this individual was referred to our laboratory for exome sequencing.
Information provided to us indicates that this individial has abnormal blood count, delayed
development and elevated liver enzymes. This led to subsequent tests such as
classifying variants associated to these phenotypes.

The following variants of interest were detected.

7 c CAA Insertion CAMTAT.c.*1364_ *1365aup 87.28%
7 A AGGGGCATG Insertion  ADAR:c."2523_"2330dup 86.36%
7 7 G Insertion LHX4:c.*1515dup 100%
7 G Gc Insertion  LHX4.c."2258_"2259insC 80.99%
2 T T7A Insertion  SOS1.c."2244_"22450up 79.56%
2 A e Insertion  SOS1:¢."399_ *400insCA 86.57%
2 G GGAGA  Insertion  BCL11A.c.-249_-2460up 99.23%
2 c CAA Insertion  SATBZ:c."2512_"2513dup 95.73%
3 c CAA Insertion  ITPR1.c.*1183_*1184dup 88.12%
3 c CAA Insertion VHL:c.-278_-2770up 83.64%
3 A TGAA Insertion CACNA1D:c.*1513_"1515aup 82.13%
3 A AC Insertion ARHGAP31:c."985._ "966insC 81.49%
5 A AT Insertion ANKH.c. *1893dup 89.2%
5 A AG Insertion FBXW11.c.*1694dup 100%
5 G GA Insertion MSX2:c.*10060up 96.79%
6 7 TGGG  Insertion  COL10A1.c."6_"7insCCC 91%
7 T TA Insertion CDK13:¢."577dup 80.67%
7 A AG Insertion MNXT:c.*165dup 100%
8 A AC Insertion  TAPS1:c.*1980_*1981insG 84.4%
9 G aGae Insertion ABL1.c-111dup 100%
9 A e Insertion ABL1:c.-15_-14insC 100%
70 A TA Insertion EBF3:c.*1330dup 90.82%
70 AT ATA Insertion  EBF3.c.*1293_*1292insT 91.3%
77 7 TAAAA  Insertion PAX6:c."3246_°3247insTTTT 86.06%

2q35q37.1(219992599_231235872)x1, 14932.33(106535904_107286764)x0,
15q11.1q13.1(20003669_28704700)x1, 15q14q15.1(34533380_42636858)1,
15025.1q26.3(78845710_102399814)x1, 17p13.3p11.2(10152_21550096)x1,
18p11.32p11.31(12989_3435180)x1, 18p11.31p11.21(4979684_14096343)x1,

SNSRI 20p13p11.1(99591_ 1, 22q11.22( 5 ; 1, Xp22.33(61491_
Xq21.3121.32(88569612_92304807)x1, Xq28(154948184_155234551)x1,
1q24.2q25.2(169071264_176910737)x2 hmz, 2933.2937.2(204838619_236025302)x2
hmz, 15q11.2q12(22933388_27800041)x2 hmz, 15q1421.1(36259010_48287830)x2 hmz,
1524.3926.3(77422280_101941562)x2 hmz, 17p13.3p11.2(1135130_21047102)x2 hmz,
20p13p11.21(225414_23609009)x2 hmz

LEEINLY Female Reference

LUEIEERIEIEEY OGT + EFSA

ISCN Notation #Probes GainlLoss Mean Log Ratio Classification
anfhg19] 2p25.3p11.2(28080_88978979)x3 Unlassified
anfhg19] 2933.2935(204598942_219263558)x1 Unclassified
anfhg19] 2q3537.1(219992599_231235872)x1 71 Loss -0.6337 Pathogenic
arfhg19] 14q32.33(106535904_107286764)x0 11 Loss -1.3484 Benign
anfhg19] 15q11.1q13.1(20003669_28704700)x1 a7 Loss -0.7446 Unclassified
anfhg19] 15q14q15.1(34533380_42636858)x1 51 Loss -0.7244 Unclassified
anfhg19] 15q25.1g26.3(78845710_102399814)x1 144 Loss 06776 Unclassified
anlhg19] 17p13.3p11.2(10152_21550096)x1 462 Loss -0.7726 Unclassified
anfhg19] 18p11.32p11.31(12989_3435180)x1 57 Loss -0.7697 Unclassified
anfhg19] 18p11.31p11.21(4979684_14096343)x1 151 Loss -0.7444 Unclassified
ar[hg19] 20p13p11.1(99591_26238040)x1 163 Loss -0.8038 Unclassified
anfhg19] 22q11.22(22769406_23240256)x1 22 Loss -0.6571 Benign
an[hg19] Xp22.33(61491_3240565)x1 20 Loss 0.006 Unclassified
anfhg19] Xq21.31q21.32(88569612_92304807)x1 | 24 Loss 0.1501 Unclassified
anfhg19] Xq28(154948184_155234551)x1 14 Loss -0.035 Unclassified

Figure 8: Examples of reports generated by Interpret's template and plug-in framework.
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CytoSure Interpret Integration

If you are a current user of OGT’s CytoSure microarrays and CytoSure Interpret, you can also connect
your Interpret NGS Analysis software with your existing CytoSure Interpret database to enable
interpretation of your CytoSure NGS panel data in CytoSure Interpret:

- Automatically add cases processed in Interpret to your CytoSure Interpret database.
Open and interpret these cases in the same way as your CytoSure microarrays.
View variants detected in CytoSure NGS Panel data in CytoSure Interpret with a single click from
within the Interpret user interface (Figure 9).
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Figure 9: Easy link to open and view CytoSure NGS data in CytoSure Interpret software.
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Ordering information

UK +44 (0) 1865 856800
US +1 914 467 5285
contact@ogt.com
ogt.com

Bundle of 1x CytoSure Constitutional NGS Panel (24), 1x CytoSure
CytoSure Constitutional NGS Solution (24) NGS Library. Preparation Kit (24) and 1x CytoSure NGS Hybridisation 502005-B24
& Wash Kit (24)

Bundle of 1x CytoSure Constitutional NGS Panel (96), 1x CytoSure
CytoSure Constitutional NGS Solution (96) NGS Library. Preparation Kit (96) and 1x CytoSure NGS Hybridisation 502005-B96
& Wash Kit (96)

References

1. Eglesias, A., Anyane-Yeboa, K., Wynn, J. et al.,, (2014) The usefulness of whole-exome sequencing in routine clinical practice. Genet Med 16, 922—-931 doi:10.1038/gim.2014.58

2. Yao, R, Zhang, C, Yu, T. et al, (2017) Evaluation of three read-depth based CNV detection tools using whole-exome sequencing data. Mol Cytogenet 10: 30. https://doi.
0rg/10.1186/s13039-017-0333-5

3. https://clinicalgenome.org/ [Date accessed 26 September 2018]
4. https://www.sanger.ac.uk/science/collaboration/deciphering-developmental-disorders-ddd [Date accessed 26 September 2018]

A Sysmex Group Company What bindS us,
o3t makes us.

Oxford Gene Technology Ltd., Begbroke Science Park, Woodstock Road, Begbroke, Oxfordshire, OX5 1PF, UK

CytoSure: For Research Use Only; Not for Diagnostic Procedures. This document and its contents are © Oxford Gene Technology IP Limited -
2021. Allrights reserved. OGT™ and CytoSure® are trademarks of Oxford Gene Technology IP Limited.

990289 01/21v2


mailto:contact%40ogt.com?subject=
http://ogt.com

