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Current routine cytogenetic and molecular genetic testing procedures

Karyotyping FISH LPS or aCGH/SNPa
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Optical Genome Mapping

Single-molecule denaturation mapping
of DNA in nanofluidic channels
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Optical Genome Mapping
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Optical genome mapping identifies a germline retrotransposon
insertion in SMARCB1 in two siblings with atypical teratoid
rhabdoid tumors
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Optical Genome Mapping: wet laboratory workflow
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Optical Genome Mapping: wet laboratory workflow
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OGM requires extremely long molecules

Only dsDNA molecules that are longer than 150 kbp are assembled
Sample selection, proper storage and preservation are critical

OGM: not validated for use on:
- cytogenetic fixed pellets
- formaline fixed specimens (FFPE)
- DNA from conventional DNA extraction methods
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OGM is not sequencing based: visualisation of intact DNA molecules

Nanochannel Arrays on Silicon

DLS labels

wafers FCs assembled pillar region nanochannels

The Saphyr Chip
= 120,000 parallel Nanochannels linearize long DNA in solution
* Leverages mature semiconductor manufacturing

nlet lip pillar region channels
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1{ D\.l —
F T
L\ N -
)

molecule flow =

Length of DNA molecules:
150kb — 2.5Mb,
median size >350 kb



Saphyr versus Stratys

Saphyr: Batch-based system

6 samples/run on one Saphyr instrument
2 chips of 3 samples

48-72 hours for 12 samples at 400x

(2 Saphyr devices)

Stratys: more flexibility, increased speed?

bionano

bionano

IIIIIIII

A
AR
Illl (HH|

it
il
il
il
il
il
il
ikl
il
L
il

il
(HH|

<3

NVIDIA.

* Each sample on individual chip

* No batching required

* Possible to load 1 up to 12 samples

* “Jump the queue” for samples with high priority
* Continue loading

* 18-22 hours for 12 samples at 400x



Optical Genome Mapping: data analysis: De Novo Assembly Pipeline

@w Image Data: Dirg
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Optical Genome Mapping: data analysis: Rare Variant Analysis Pipeline
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Optical Genome Mapping: data analysis: (reference) Guided Assembly Pipeline - LAF (low allele

fraction variants)

@w Image Data: Dirg /Algorithms convert the rah
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Optical Genome Mapping: data analysis: (reference) Guided Assembly Pipeline - LAF (low allele

fraction variants)
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Comparison of the three pipelines

De Novo Guided Assembly
Assembly
Speed Very Fast Slow Fast
Reference  Required None Used as a "Blueprint"
Detection  Large SVs, New/Complex  Low-Allele Fraction (5%)
Low-allele fraction SVs

Assembly  Targeted Full Full



Optical Genome Mapping: calling structural aberrations

GAINS/LOSSES COPY NUMBER CHANGES BALANCED

Deletion Repeat array expansion Translocation

Insertion Tandem duplication Inversion

Reference genome (green)

OGM map sample (blue)
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OGM data visualisation: cancer: whole genome circos plot — whole genome CNA view

Whole genome circos plot
Submicroscopic deletion size 82 kb: STIL::TAL1

Cytogenetic bands

2,
@
\ 2 SV track:
= ®@Insertion
\ B @Deletion
D T e!nversion
/ = @»Duplication
5 eTranslocation
t(11;14)(p13;q11.2) <« S
8

TRA::LMQO2 8-
N
% Sl e \\\\\\
. ,.//.I/l 1 - & O
A e CNA profile

Whole genome CNA view

m gains
m losses




VALIDATION

Method validation:

(1) determining the type and number of samples to be tested;

(2) establishing test performance (e.g., analytic sensitivity, analytic specificity,
accuracy and precision);

(3) demonstrating test reproducibility;
(4) determining the lower limit of detection (LLOD).



VALIDATION: cohort size and specimen types

* OGM =
=> novel
=> genome-wide

* A sample size of 59 would produce sufficient data for complex genomic assays
* Test additional samples for each specific clinical indication
* Normal samples and samples with different SV types

» Test CNA’s, aneuploidies, balanced and unbalanced translocations, insertions,
inversions, insertions, ...

 Test different sample types (blood, bone marrow, different tissue types, CD138+
enriched cell suspension, ...)

Jennings LJ, Arcila ME, Corless C, et al. Guidelines for validation of
next-generation sequencing-based oncology panels: a joint consen-
sus recommendation of the Association for Molecular Pathology and
College of American pathologists. J Mol Diagn. 2017;19:341-365.



Expected test performance

* Performance: you expect a sensitivity, specificity, precision and accuracy of >90%
comparing OGM to SOC methods

TABLE 1 Performance calculations for methodological validation.

Parameter How to calculate
Sensitivity/positive TP/(TP 4 FN)
percentage agreement
Specificity/negative TN/(TN + FP)
percentage agreement
Positive predictive value TP/(TP + FP)
Negative predictive value TN/(TN + FN)
Accuracy (TP + TN)/(TP + TN + FP + FN)

Abbreviations: FN, false negative (type 2 error); FP, false positive (type 1
error); TN, true negative; TP, true positive.



Expected test performance

* Performance: you expect a sensitivity, specificity, precision and accuracy of >90%
comparing OGM to SOC methods

Take into account the limitations of the technologies:
- OGM technology
- and all the other methods you compare with!! (e.g.: CBA detects CNA’s starting from 5-10 Mb)

=> Often orthogonal confirmation using alternate methods will be required to confirm!
Make sure you have those technologies available: e.g. CBA, FISH, RNAseq, specific PCR’s, ...



OGM reproducibility

* |[ntra-run

* |Inter-run

* Inter-instrument
* Inter-technologist
* Inter-analist

Measure both:
- technical performance: QA parameters
- analytical performance: reported variants



OGM limit of detection

e LLOD should be assessed for the different variant classes

- dilution series of cells
- dilution series of DNA
- in silico LLOD determination

Importantly: LLOD is dependent on:
- quality of the DNA
- the coverage



Clinical validation

* You may re-use the samples of the technical validation
* Determine the diagnostic yield

=> use clinically relevant abnormal results for each subtype of hematological
malignancies (WHO, ICC, ...) + normal cases

=> check concordance between OGM and SOC methods
* Include success rate, TAT, cost, ... to assure the clinical benefits for the patient

* At the stage of implementation: do not forget to include a risk inventory!



Quality control parameters

* Samples

* Pre-analytical quality parameters
* Analytical quality parameters

e Post-analytical quality parameters



Quality control parameters

e Samples

- peripheral blood or bone marrow: collected in EDTA or in heparin (add DNA stabilizer
asap)

- for longer storage: samples should be frozen at -80°C
- prepare multiple aliquots for storage



Quality control parameters

* Pre-analytic phase

- prevent DNA shearing during processing of the sample: never pipet the DNA harshly,
never vortex it, .... It usually is viscous.

- make sure your DNA is homogeneous

El-lf-h"hﬁ.fh D@ll & Luuﬁg Fm"fh&w

- implement procedures to exclude sample mix-ups




Quality control parameters

* Pre-analytical phase

TABLE 2 Recommended targets for cell input, DNA
concentration, and post-labeling DNA concentration.

parameter Target

Input sample: cell 1 500 000 viable
count cells/sample

DMA. concentration 39-150 ng/plL

DMA conc. =0.30
coefficient of
variation
(CV) among three
replicate

measures
__ standard deviation
v Ll

Labeled DNA
concentration

4-16 ng/uL

Common reasons for missed
target

Improper sample handling,
storage, stabilization

+ Low sample volume
availability or paucicellular
sample

Inaccurate cell input during

DMNA isolation

* Excessive DNA mass loss

during isolation related to

inhibitory substances in

lysate and/or

fragmented DNA:

o DMA mass fails to
precipitate from lysate

o DMNA mass detaches
from nanobind disk

¢ |Isolated DMA needs more
time and/or gentle mixing
to homogenize

+ DNA is too concentrated

¢ [Inaccurate guantitation of
input DNA

+ Low labeled DMA recovery
from Direct Label and Stain
({DLS) membrane




Quality control parameters

* Pre-analytic phase

- DNA isolated from frozen bone marrow aspirates: take longer to homogenize, may
have lower N50 values

=> dead cells are present: generate degraded DNA and have protein contaminants
=> improve the quality by:

* including a centrifugation step

* by including apoptotic cell selection kits

* by sorting out the live cells (flow cytometry, microfluidics, ...)



Quality control parameters

* Quality control parameters

=>monitoring “in real time” during the run: Bionano Access Dashboard
—>Check the molecule quality report

* DNA per scan (Gb) & Map Rate (%)

TABLE 3  Analytical quality metrics-the molecule quality report.

Parameter Target Common reasons for missed target
Effective coverage =340 Effective coverage = m:fmur':;!g‘:;gg ate)
So,

s [nadequate total DNA in the data set
e Low map rate (<70%)

N50 (2150 kbp and minimum labels =230 kb e Deteriorated cell membrane integrity/DMNA length from original sample
=9) ¢ Excessive DNA shearing during sample prep or storage

N50 (220 kbp) =150 kb

Map rate =70% ¢ Low label density/poor labeling efficiency

o Short DNA molecules
s DNA becoming stuck in the nanochannels
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Quality control parameters

e Post-analytical quality parameters

* The analysis pipeline also generates a “informatics report”

e => check it to determine if the data meets the quality criteria established by

your lab

TABLE 4 Post-analytic quality metrics and troubleshooting-Informatics report.

Parameter

Sex

Effective coverage of reference

CNV statistics: percent above expected
(2 Mbp/& Mbp window)

CNV statistics: correlation with label density

Target

Consistent with
indication

z300x

Common reasons for missed target

* Sex chromosome abnormalities could confound X/ sex determination

Medical (e.g., transplantation) history may confound XY sex determination
_total DMA aligned to the reference in pipeline

Effective coverage of reference (X) = oreree e

& % & ¥

Inadequate total DNA in the data set
Low map rate [<70%)
Poor analytical QC generally

Poor analytical QC generally

Poor run performance

Poor label clean-up in DLS procedure

Expired or improperly stored Proteinase K used in DLS procedure



Example 1: B-ALL: QA parameters

QA parameters

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Molecule quality report (before analysis)

Molecule Quality Report X

Reference hg38_DLE1_0Okb_Olabels_masked_YPARs.cmap Name of the reference genome this sample was aligned to e
MQR Report Details
label value description
Version b Report version
Total DNA (2 150kbp) 1.320.24 Gbp \ Total amount of DNA from molecules that are 150kbp or longer
Maximum molecule length 2.37 Mbp The longest molecule detected during the chip run
N50 (= 150kbp) 201 kbp \ N50 of DNA molecules that are 150kbp or longer
N50 (2 20 kbp) 109.5 kbp \ N50 of the molecules that are 20kbp or longer)
Total DNA (2 20kbp) 445316 Gbp Total amount of DNA from molecules that are 20 kbp or longer For this case some QA para meters are su bpt| mal

Same as other Total DNA fields, but molecules must have at

Total DNA (2 150kbp and min sites 2 9) 1,271.98 Gbp least 8 labels _ DNA fragmenation (NSO ValueS)
e = e e i ee® - Coverage a bit lower: not a problem usually for

Label color BNGFLGRO001 Label color used for detection. B_A L L Wit h h ig h % b I a sts

Site CTTAAG Recognition sequence of the enzyme used.
- Average number of labels per 100 kbp for the molecules that
2 \
Average label density (2 150kbp) 14.32 /100kbp \ are 150kbp o longer
Enzyme DLE-1 Name of the enzyme used in this sample.
Reference hg38_DLE1_0kb_Olabels_masked_YPARs.cmap Name of the reference genome this sample was aligned to
Reference Length 3,088,269,832 bp Total length of reference sequence
Effective coverage 29737 Total amount of aligned DNA divided by the size of the

reference genome.

Map rate 722%

\ Percentage of molecules that are 150kbp or longer mapped to

the reference v



Example 1: B-ALL: QA parameters

Rare Variant Analysis Informatics Report(after analysis)

Molecules aligned to reference

label value description

The number of molecules after filtering (= 150 kbp) that align to

Total number of molecules aligned 4,785,704 the in silico digested reference file (.cmap), e g. GRCh37 or
GRCh38
The summed length of the chromosomes (or other maps) in
Total ref ! 3,08827
ofa refarenca kiocgh the specified reference.
Fraction of aligned molecules 087 The proportion of filtered molecules that align to the reference

The total length of molecules aligned to the reference divided

Effective coverage of reference 279.42 \ by the length of the reference

The average alignment score for all the molecules that align to

Average confidence 2596 ———
Fraction aligned length 081 Length of fraction of aligned molecules
CNV Statistics . .
: For this case some QA parameters are subptimal
label value description

Sex female Sex determined based on coverage of sex chromosomes = Cove rage a bit Iower: nOt a problem Usua | |y for
Median Coverage 3105 M.edian number of molecules covering each position genome- B_A L L Wit h h igh % b | a StS

wide
Global coefficient of variation 0.073 Coefficient of variation in coverage genome-wide
Median local coefficient of variation (2Mbp) 0.063 Median coefficient of variation observed within 2Mbp intervals

Percent difference between the expected coefficient of

variation in sample with low systematic biases (2 Mbp
Percent above expected (2 Mbp window) 83 \ windows) and the observed coefficient of variation in the

sample. If the observed percent different is greater than 20%,

tha samanls shondd ba 2 A bo ammbato o bine
ne samipie 5oWd o8 O Contain Sy ias.

Median local coefficient of variation (6Mbp) 0.068 Median coefficient of variation observed within 6Mbp intervals

Percent difference between the expected coefficient of
variation in sample with low systematic biases (6 Mbp
windows) and the observed coefficient of variation in the
sample. If the observed percent different is greater than 20%,
the sample should be considered to contain sy ic bias.

Percent above expected (6 Mbp window) 15.51

Correlation between coverage of genomic regions and the
label density in the given regions. Value greater than 0.25
indicates high systematic biases and sample may have more
false positive CNV calls.

Correlation with label density 0.11

I/

Correlation between the coverage of the query sample and the
coverage profiles from known samples with large systematic

i
Waveimpiato carelation e hias Value areater than 01 4 indicates hinh svstematic hiases



Example 1: B-ALL

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

Add karyotype: Id: 71668252
01/03/2018



Example 1: B-ALL

Whole genome circus plot, e novo assembly

=  Female, 2 years old
Anemia, thrombopenia
Cytogenetic band =  Hyperleukocytosis with 82% blasts.

Conventional karyotype: normal: 46,XX[20]

SA track:

®lnsertion
ff = @Deletion
S elnversion

~y

N @Duplication
N .
& @Translocation

CNA profile




Filter settings UZ Leuven (confidential)

SV Filters

Feature SV Overlap Precision (Kbp) 12

SV Masking Filter: all

VAF Filter 0-1

Self Molecule Count 1

% in Control Database 2

% in Control Database for Enzyme 2

SV Chimeric Score all

Found in Self Molecules yes
Overlap Genes all

CNV Filters

Feature CNV Overlap Precision (Kbp) 500

Copy Number Type: all

Copy Number Confidence 0

Copy Number Min Size (bp) 5.000.000
Copy Number Masking Filter all
Aneuploidy Filters

Aneuploidy Type all
Aneuploidy Confidence -1
AOH/LOH Filters

AOH/LOH Minimum Size (bp) 5.000.000
SV Filter Confidence Min Size (bp)
@ Insertion 0

@ Deletion 0

@® Inversion 0,01

® Duplication -1

@ |Intra-Fusion =1

@ Inter-Translocation -1




Filter settings UZ Leuven (confidential)

Filter Settings

Filter Profile ‘ <Current Profile> v ‘

Filter by SV Type

Show SV Type SV Confidence @ SV Minimum Size (bp)
General SV Filters
Insertion Recommended Prior to 1.6 v
Variant Annotation Filters
/ R . Deletion Recommended Prior to 1.6 v
\, Copy Number Variant Filters
Aneuploidy Filters Inversion Recommended Prior to 1.6 v
OH/LOH Filters
AQHILOM Flllers Duplication Recommended Prior to 1.6 v
Feature Filters
Intra-Fusion Al ¥

Inter-Translocation All v



Filter settings UZ Leuven (confidential)

Filter Settings ‘

Filter Profile

<Current Profile> v ’

Filter by SV Type Chromosomes to display

.AII chromosomes
General SV Filters &
o —/ Only chromosomes that have structural variants

) -~/ Only chromosomes from this range
Variant Annotation Filters
Copy Number Variant Filters

SV masking filter

A

Aneuploidy Filters
st S All Structural Variants v
AOH/LOH Filters
VAF filter min:
Feature Filters 0

VAF filter max

E

Save As Filter Profile Apply Filters



Filter settings UZ Leuven (confidential)

Filter Settings <

Filter Profile

<Current Profile> V‘

Filter by SV Type SV in less than or equal to this % of the control db samples with the same enzyme
3r by S >

2
General SV Filters
SV self molecule check:
Variant Annotation Filters SV found in self molecules v

i Self molecule count
Copy Number Variant Filters
1

Aneuploidy Filters SV in less than or equal to this % of the control db samples
AOH/LOH Filters 5
SV chimeric score filter

Feature Filters All SVs "

SV overlapping genes filter
All SVs v

Save As Filter Profile Apply Filters



Filter settings UZ Leuven (confidential)

Filter Settings ;

Filter Profile

<Current Profile> v ‘

Filter by SV Type
) Copy number variant type

General SV Filters All v
Copy number variant confidence:

Variant Annotation Filters
All v

Copy Number Variant Filters Copy number variant minimum size (bp):
Aneuploidy Filters 5000000
Copy number variant masking filter

AOH/I OH Filter
AOH/LOH Filters All Copy Number Variants v

Feature Filters

Save As Filter Profile Apply Filters



Filter settings UZ Leuven (confidential)

[ Circos Plot vianchor (1 v EF 272D Na20-

Filter Seltings

Filter Profile I <Current Profile> v ‘

Filter by SV Type

Show SV Type SV Confidence @ S
General SV Filters
Insertion Recommended Priorto 1.6 v
Variant Annotation Filters
Deletion Recommended Prior to 1.6 v

Copy Number Variant Filters

m lmssmrminm Darammandad Drinrtn 1 R s



Filter settings UZ Leuven (confidential)

Filter Settings X

Fiter Profile: [Hemato_19_06_2024_oe Novo ¢ v]

Filter by SV Type

General SV Filters

Variant Annotation Filters
Copy Number Variant Filters
Aneuploidy Filters
AQOH/LOH Filters

Feature Filters

Show SV Type

Insertion

Deletion

Inversion

Duplication

Intra-Fusion

Inter-Translocation

SV Confidence @

Recommended Prior to 1.6

Recommended Prior to 1.6

Recommended Prior to 1.6

Recommended Prior to 1.6

Al

Al

SV Minimum Size (bp)

Save As Filter Profile



Example 1: B-ALL

Whole genome circus plot, e novo assembly

=  Female, 2 years old
Anemia, thrombopenia

Cytogenetic band *  Hyperleukocytosis with 82% blasts.
g / Conventional karyotype: normal: 46,XX[20]

g

Z

%u’

NN

N 2

', - " SA track:

= ®Insertion
/== @Deletion
YS9 | elnversion
~NG @Duplication
7 Q\ @Translocation
o

CNA profile




Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

=] ALL29_-_De_novo_6_21_2025_16_46_5_Aneuploidy 21-6-2025 16:46 Tekstdocument 1kB
B ALL29_ -_De_novo_6_21_2025_16_46_5_Annotated_CNV \ 21-6-2025 16:46 Tekstdocument 16 kB
&) ALL29_-_De_novo_6_21_2025_16_46_5_Annotated_SV \ 21-6-2025 16:46 SMAP-bestand 81kB
E ALL29_ -_De_novo_6_21_2025_16_46_5_InformaticsReport 21-6-2025 16:46 Tekstdocument 3kB

* Open files and copy to Excel
* There you can filter the data



Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

 Circos Plot vianchor (1 v [ A 27T MNBD®ENA20-

Download Files X

Download Filtered Files

Download files for

Filtered Variants v
Windows (C) > Gebruikers > bdwael0 > AppData > Local > Google > Chrome >

Annotated Copy Number Variants
Annotated Structural Variants (SMAP)
Aneuploidy File

® W T Sorteren © = Weergeven ~ [® Alles uitpakken
Naam

» = ALL29_ - De novo_6 21 2025 1646 5
Informatics Report

[l Zip folder;

\ unpack



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.

| personally always start with the analysis of the CNV file = Conventional karyotype: normal: 46, XX[20]

3estand E Invoegen Pagina-indeling Formules Gegevens Controleren Beeld Automatiseren Help | = Opmerkingen |

Lalr’:l A ‘Aptos Narrow -'HH v; A A == @ '0‘9’ v ?2 1Standaard v| ﬂ Veomwdaidelgle oprmadk :(E Whoogen  * Z v é\v /O

Plakken EB b B I U~ | M A g g % E E . E’é’ . % 000 438 _;;.g % Opmaken als tabel ~ %EVerwuderen ¥ £ Sqneren en Zoekenen Invoegtoepassingen

v g — fiZ Celstijlen v [ Opmaak v &~ filteren ¥ selecteren v

Klembord [ Lettertype 5 Uitlijning Y Getal N Stijlen Cellen Bewerken Vertrouwelijkheid Invoegtoepassingen %
M25 v i Jev

A B C D E F G H | J K L M N (0] P Q R S T U \Y

1 |#CNV pipeline calls
2 | #Version: 50ba3ddaea96215543add73d9¢c1d2564b97bad6a; installed on 2023-07-12 14:02:51
3 #annotation_source=Bionano Solve 3.8.1 CNV annotation pipeline
4 # command=run_cnv_annotation.py /home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/vap_params.txt
5 #case_cnv_stats=’home/bionano/access/local/jobs/996522/output/contigs/alignmolvref/copynumber/cnv_chr_stats.txt case_cnv=/home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/cnv_calls_exp.txt overlap_database
6 #id Chromoso Start End Size Type fractionalCopyNumber  CopyNumt Confidenci CNFoldCh: Mask_over Algorithm OverlapGe NearestNc NearestNc num_overli UCSC_wet ISCN
7 17 3 48343148 54030407 5687260 loss 178.787.020.957.297 2 0.0 0.10606480.0 Region-ba: FBXW12;P SPINK8  8488.0 6671.0  http://genc ogm[GRCh38] 3p21.31p21.1(48343148_54030407)
8 61 9 43289106 60867228 17578123 loss_mask: 0.0493012481060519 0 0.0 0.97534931.0 Region-ba: - SPATA31A 46179.0 6.0 http://genc ogm[GRCh38] 9q11q12(43289106_60867228)x0~1
9 74 9 127748196 133094807 5346612 loss 18.480.092.111.147.400 2 0.0 0.0759953 0.1191035 Region-ba: SH2D3C;M RALGDS  1915.0  14796.0 http://genc ogm[GRCh38] 9q34.11q34.13(127748196_133094¢
10 78 10 18514 13874878 13856365 gain 273.069.296.811.665 310 0.3653464 0.0360845 Region-ba: TUBB8;ZM LOC10272 1939.0  2875.0  http://genc ogm[GRCh38] 10p15.3p13(18514_13874878)x2~3
11 79 10 13883191 29311476 15428286 gain 28.755.808.895.305 3 1.0 0.4377904 0.0 Region-ba: FRMD4A;L SVIL-AS1 97058.0 2490.0  http://gencogm[GRCh38] 10p13p11.23(13883191_29311476)x
12 96 12 230737 9308760 9078024 loss 11.668.409.832.776.200 11.0 0.4165795 0.0312657 Region-ba: SLC6A13;L SLC6A12 15581.0 28321.0 http://genc ogm[GRCh38] 12p13.33p13.31(230737_9308760)x
13 123 16 887824 6092059 5204236 loss 18.267.628.819.690.900 2 0.0 0.0866185 0.2421948 Region-ba: LMF1;LMF GNG13 86091.0 5549.0  http://genc ogm[GRCh38] 16p13.3(887824_6092059)x1~2
14 134 17 74223205 82257988 8034784 loss 17.873.540.617.396.400 2 0.0 0.1063229 0.1941384 Region-ba: TTYH2;DN, MGC1627:8885.0  13483.0  http://genc ogm[GRCh38] 17q25.1q25.3(74223205_82257988)
15 136 18 15486705 20576802 5090098 loss_maski 0.0 0 0.0 1.0 1.0 Region-ba: - LOC64466 155443.0 - http://genc ogm[GRCh38] 18p11.1q11.1(15486705_20576802)
16 139 19 2068666 19097020 17028355 loss 178.713.525.084.046 20.0 0.1064323 0.1905494 Region-ba: MOB3A;IZL MKNK2  16423.0 36976.0 http://genc ogm[GRCh38] 19p13.3p13.11(2068666_19097020)
17

=3



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Kl  Automatisch opslaan @ L (& ¥ ALL29_-_De_novo CNV_BD v £ Zoeken @ - o X

Bestand Stlrt Invoegen Pagina-indeling Formules Gegevens Controleren Beeld Automatiseren Help |2 Opmerkingen |
E’i & [posnarow Y11 YA A | = = 15] E 2, (Standaard | [l voorwaardelijke opmaak v &H Invoegen  ~ >~ 9? /C)
Plakken [E v B I U~ Mo A s =ESEEE S - = 9 000 ‘Eg _.Eg ﬁ}“ Sy als tabel %E Verwijderes = v Sqneren en Zoekenen Invoegtoepassingen
v - [iZ Celstijlen ~ fief] Opmaak ~ &~ filteren ¥ selecteren v
Klembord N Lettertype 5] Uitlijning N Getal (5] Stijlen Cellen Bewerken Vertrouwelijkheid Invoegtoepassingen ~
G21 v i frv e
A B € D E F G H | J K L M N (6] P Q R S T u V A

1 |#CNV pipeline calls
2 |#Version: 50ba3ddaea96215543add73d9c1d2564b97bad6a; installed on 2023-07-12 14:02:51
3 |#annotation_source=Bionano Solve 3.8.1 CNV annotation pipeline
4 # command=run_cnv_annotation.py/home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/vap_params.txt

5 #case_cnv_stats=/home/bionano/access/local/jobs/996522/output/contigs/alignmolvref/copynumber/cnv_chr_stats.txt case_cnv=/home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/cnv_calls_exp.txt overlap_database
6 #ld Chromoso Start End Size Type fractionalCopyNumber  CopyNu 1@' NFoldCh: Mask_over Algorithm OverlapGe NearestNc NearestNc num_overl: UCSC_welk ISCN

7 17 3 48343148 54030407 5687260 loss 178.787.020.957.297 20.0 0.1060648 0.0 Region-ba: FBXW12;P SPINK8  8488.0 6671.0  http://genc ogm[GRCh38] 3p21.31p21.1(48343148_54030407)
8 61 9 43289106 60867228 17578123 loss_mask 0.0493012481060519 0 0.0 0.97534931.0 Region-ba: - SPATA31A 46179.0 6.0 http://genc ogm[GRCh38] 9q11q12(43289106_60867228)x0~1
) 74 9 127748196 133094807 5346612 loss 18.480.092.111.147.400 2 0.0 0.0759953 0.1191035 Region-ba: SH2D3C; RALGDS  1915.0  14796.0 http://genc ogm[GRCh38]9q34.11q34.13(127748196_133094¢
10 78 10 18514 13874878 13856365 gain 273.069.296.811.665 3/1.0 0.3653464 0.0360845 Region-ba: TUBBS;ZM LOC10272 1939.0  2875.0 http://genc ogm[GRCh38] 10p15.3p13(18514_13874878)x2~3
11 79 10 13883191 29311476 15428286 gain 28.755.808.895.305 3 1.0 0.4377904 0.0 Region-ba: FRMD4A;L SVIL-AS1 97058.0 2490.0  http://gencogm[GRCh38] 10p13p11.23(13883191_29311476)x
12 96 12 230737 9308760 9078024 loss 11.668.409.832.776.200 11.0 0.4165795 0.0312657 Region-ba: SLC6A13;L SLC6A12 15581.0 28321.0 http://gencogm[GRCh38] 12p13.33p13.31(230737_9308760)x:
13 123 16 887824 6092059 5204236 loss 18.267.628.819.690.900 2 0.0 0.0866185 0.2421948 Region-ba: LMF1;LMF GNG13  86091.0 5549.0  http://genc ogm[GRCh38] 16p13.3(887824_6052059)x1~2
14 134 17 74223205 82257988 8034784 loss 17.873.540.617.396.400 2 0.0 0.1063229 0.1941384 Region-ba: TTYH2;DN. MGC1627!8885.0  13483.0 http://genc ogm[GRCh38] 17q25.1q25.3(74223205_82257988)
15 136 18 15486705 20576802 5090098 loss_mask: 0.0 0 0.0 1.0 1.0 Region-ba: - LOC64466 155443.0 - http://genc ogm[GRCh38] 18p11.1q11.1(15486705_20576802)
16 139 19 2068666 19097020 17028355 loss 178.713.525.084.046 2 0.0 0.1064323 0.1905494 Region-ba: MOB3A;IZL MKNK2  16423.0 36976.0 http://genc ogm[GRCh38] 19p13.3p13.11(2068666_19097020)

-
~



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

* Check confidence scores
* Sometimes merge CNVs

Kl  Automatisch opslaan @ L (G ¥ ALL29_- De_novo_ CNV_BD v £ Zoeken @ - o =

Bestand Stirt Invoegen Pagina-indeling Formules Gegevens Controleren Beeld Automatiseren Help |22 Opmerkingen |
E’i & [aptosmamow  ~n1 VA A | = = 151 Eo 2, (Standaard | [l voorwaardelijke opmaak v &H Invoegen  ~ > o~ 9? /C)
Plakken [E v B I U~ Mo A s =ESEEE S - = 9 000 (.‘Gg —'28 ﬁ}“ Sy als tabel %E Verwijderes = v Sqneren en Zoekenen Invoegtoepassingen
~ - @' Celstijlen ~ [ef] Opmaak ~ &~ filteren ~ selecteren ¥
Klembord N Lettertype 5] Uitlijning N Getal (5] Stijlen Cellen Bewerken Vertrouwelijkheid Invoegtoepassingen ~
G21 v i frv e
A B € D E F G H | J K L M N (6] P Q R S T u V A

1 |#CNV pipeline calls
2 |#Version: 50ba3ddaea96215543add73d9c1d2564b97bad6a; installed on 2023-07-12 14:02:51
3 #annotation_source=Bionano Solve 3.8.1 CNV annotation pipeline
4 # command=run_cnv_annotation.py/home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/vap_params.txt
5 #case_cnv_stats=/home/bionano/access/local/jobs/996522/output/contigs/alignmolvref/copynumber/cnv_chr_stats.txt case_cnv=/home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/cnv_calls_exp.txt overlap_database
6 #ld Chromoso Start End Size Type fractionalCopyNumber  CopyNu 1@' NFoldCh: Mask_over Algorithm OverlapGe NearestNc NearestNc num_overl: UCSC_welk ISCN
7 17 3 48343148 54030407 5687260 loss 178.787.020.957.297 20.0 0.1060648 0.0 Region-ba: FBXW12;P SPINK8  8488.0 6671.0  http://genc ogm[GRCh38] 3p21.31p21.1(48343148_54030407)
8 61 9 43289106 60867228 17578123 loss_mask 0.0493012481060519 0 0.0 0.97534931.0 Region-ba: - SPATA31A 46179.0 6.0 http://genc ogm[GRCh38] 9q11q12(43289106_60867228)x0~1
) 74 9 127748196 133094807 5346612 loss 18.480.092.111.147.400 2 0.0 0.0759953 0.1191035 Region-ba: SH2D3C; RALGDS  1915.0  14796.0 http://genc ogm[GRCh38]9q34.11q34.13(127748196_133094¢
10 78 10 18514 13874878 13856365 gain 273.069.296.811.665 3/1.0 0.3653464 0.0360845 Region-ba: TUBBS;ZM LOC10272 1939.0  2875.0 http://genc ogm[GRCh38] 10p15.3p13(18514_13874878)x2~3
11 79 10 13883191 29311&15428286 gain 28.755.808.895.305 3/1.0 0.4377904 0.0 Region-ba: FRMD4A;L SVIL-AS1 97058.0 2490.0 http://genc ogm[GRCh38] 10p13p11.23(13883191_29311476)x
12 96 12 2307& 9308760 ~ 9078024 loss 11.668.409.832.776.200 11.0 0.4165795 0.0312657 Region-ba: SLC6A13;L SLC6A12 15581.0 28321.0 http://gencogm[GRCh38] 12p13.33p13.31(230737_9308760)x:
13 123 16 887824 6092059 5204236 loss 18.267.628.819.690.900 2 0.0 0.0866185 0.2421948 Region-ba: LMF1;LMF GNG13  86091.0 5549.0  http://genc ogm[GRCh38] 16p13.3(887824_6052059)x1~2
14 134 17 74223205 82257988 8034784 loss 17.873.540.617.396.400 2 0.0 0.1063229 0.1941384 Region-ba: TTYH2;DN. MGC1627!8885.0  13483.0 http://genc ogm[GRCh38] 17q25.1q25.3(74223205_82257988)
15 136 18 15486705 20576802 5090098 loss_mask: 0.0 0 0.0 1.0 1.0 Region-ba: - LOC64466 155443.0 - http://genc ogm[GRCh38] 18p11.1q11.1(15486705_20576802)
16 139 19 2068666 19097020 17028355 loss 178.713.525.084.046 2 0.0 0.1064323 0.1905494 Region-ba: MOB3A;IZL MKNK2  16423.0 36976.0 http://genc ogm[GRCh38] 19p13.3p13.11(2068666_19097020)

-
~



Example 1: B-ALL

Work in Excel: download data .

Female, 2 years old
=  Anemia, thrombopenia

Visual check in Bionano Access: Genome Browser .
=  Hyperleukocytosis with 82% blasts.
=> Chromosome 10 .
=  Conventional karyotype: normal: 46,XX[20]
[ Genome Browser v | Anchor [10 v | Range [chri0: 0-26,077,533 | | molecules [Pack v | IF Confidence | ~v | | Find Map | | 2 EB-QlY MMAeENa?0-
\ 6; M 1& 19,[2 M 25%7\'! 32! M 3&; M 44.18 M 51 I2 M 5':'.'6 M 64I M 70.|4 M ?6,l8 M 33.'2 M 89,|G M 96l M 102I4 M IOBIS M 1 1512 M 121.,6 M 12;3&1
[=———] . — . | I I j— I I
G P ol 20n PN Sg——

~

‘h ‘36‘3‘ ot w _\\’L" o ‘\,,}\1\ \’36“ nH » \‘-;z"h o \5%"\ \16‘“ -&h‘h '\‘3'1'“\ ’L“‘a ‘L“B‘i\ 'L"b‘h ’f?}\h 7}'2." ‘2—“'* 'L"‘Bw

o ¢ b 2 § & [ 2® . i
woo NN AL L S [ 1 S S [ [ N S O N N N N
oo HENUREN R LN [ [N NI N N N 0 O N I N [ I N LI IO O N B

ogm[GRCh38]
10p15.3p13(18514 13874878)x3
10p13p11.23(13883191 29311476)x3

= Merge to : 10p15.3p11.23(18514 29311476)x3
= Gain on chromosome 10p



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

* Check confidence scores
* Sometimes merge CNVs

Kl  Automatisch opslaan @ L (G ¥ ALL29_- De_novo_ CNV_BD v £ Zoeken @ - o =

Bestand Stirt Invoegen Pagina-indeling Formules Gegevens Controleren Beeld Automatiseren Help |22 Opmerkingen |
E’i & [aptosmamow  ~n1 VA A | = = 151 Eo 2, (Standaard | [l voorwaardelijke opmaak v &H Invoegen  ~ > o~ 9? /C)
Plakken [E v B I U~ Mo A s =ESEEE S - = 9 000 (.‘Gg —'28 ﬁ}“ Sy als tabel %E Verwijderes = v Sqneren en Zoekenen Invoegtoepassingen
~ - @' Celstijlen ~ [ef] Opmaak ~ &~ filteren ~ selecteren ¥
Klembord N Lettertype 5] Uitlijning N Getal (5] Stijlen Cellen Bewerken Vertrouwelijkheid Invoegtoepassingen ~
G21 v i frv e
A B € D E F G H | J K L M N (6] P Q R S T u V A

1 |#CNV pipeline calls
2 |#Version: 50ba3ddaea96215543add73d9c1d2564b97bad6a; installed on 2023-07-12 14:02:51
3 #annotation_source=Bionano Solve 3.8.1 CNV annotation pipeline
4 # command=run_cnv_annotation.py/home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/vap_params.txt

5 #case_cnv_stats=/home/bionano/access/local/jobs/996522/output/contigs/alignmolvref/copynumber/cnv_chr_stats.txt case_cnv=/home/bionano/access/local/jobs/996522/output/contigs/annotation/cnv_partition_0/inputs/cnv_calls_exp.txt overlap_database
6 #ld Chromoso Start End Size Type fractionalCopyNumber  CopyNu 1@' NFoldCh: Mask_over Algorithm OverlapGe NearestNc NearestNc num_overl: UCSC_welk ISCN

7 17 3 48343148 54030407 5687260 loss 178.787.020.957.297 20.0 0.1060648 0.0 Region-ba: FBXW12;P SPINK8  8488.0 6671.0  http://genc ogm[GRCh38] 3p21.31p21.1(48343148_54030407)
8 61 9 43289106 60867228 17578123 loss_mask 0.0493012481060519 0 0.0 0.97534931.0 Region-ba: - SPATA31A 46179.0 6.0 http://genc ogm[GRCh38] 9q11q12(43289106_60867228)x0~1
) 74 9 127748196 133094807 5346612 loss 18.480.092.111.147.400 2 0.0 0.0759953 0.1191035 Region-ba: SH2D3C; RALGDS  1915.0  14796.0 http://genc ogm[GRCh38]9q34.11q34.13(127748196_133094¢
10 78 10 18514 13874878 13856365 gain 273.069.296.811.665 3/1.0 0.3653464 0.0360845 Region-ba: TUBBS;ZM LOC10272 1939.0  2875.0 http://genc ogm[GRCh38] 10p15.3p13(18514_13874878)x2~3
11 79 10 13883191 29311476 15428286 gain 28.755.808.895.305 3/1.0 0.4377904 0.0 Region-ba: FRMD4A;L SVIL-AS1 97058.0 2490.0  http://genc ogm[GRCh38] 10p13p11.23(13883191_29311476)x
12 96 12 230737 9308760 9078024 loss 11.668.409.832.776.200 11.0 0.4165795 0.0312657 Region-ba: SLC6A13;L SLC6A12 15581.0 28321.0 http://gencogm[GRCh38] 12p13.33p13.31(230737_9308760)x:
13 123 16 8878 6092059 5204236 loss 18.267.628.819.690.900 2 0.0 0.0866185 0.2421948 Region-ba: LMF1;LMF GNG13  86091.0 5549.0  http://genc ogm[GRCh38] 16p13.3(887824_6052059)x1~2
14 134 17 74223205 82257988 8034784 loss 17.873.540.617.396.400 2 0.0 0.1063229 0.1941384 Region-ba: TTYH2;DN. MGC1627!8885.0  13483.0 http://genc ogm[GRCh38] 17q25.1q25.3(74223205_82257988)
15 136 18 15486705 20576802 5090098 loss_mask: 0.0 0 0.0 1.0 1.0 Region-ba: - LOC64466 155443.0 - http://genc ogm[GRCh38] 18p11.1q11.1(15486705_20576802)
16 139 19 2068666 19097020 17028355 loss 178.713.525.084.046 2 0.0 0.1064323 0.1905494 Region-ba: MOB3A;IZL MKNK2  16423.0 36976.0 http://genc ogm[GRCh38] 19p13.3p13.11(2068666_19097020)

-
~



Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old
=  Anemia, thrombopenia

Visual check in Bionano Access: Genome Browser . Hyperleukocytosis with 82% blasts.

=>Chromosome 12 .
=  Conventional karyotype: normal: 46,XX[20]
| Genome Browser v | Anchor [12 v | Range [chr12: 0-20,294,181 | | Molecules |Pack wv | I confidence | v|| FinaMap [ | T E-QTERAeENA20-
I T T I 1 I 1 I ] I I ] I 1 I ) I ) 1
\o 84M \s M 19.2+ 256M 32M 384 M 448M 51.2M 57.6M 64M 70.4M 768M 832M 896M 96 M 1024M 1088M 1152M 12
— — | — I —— = = ——— — —
cN
sV H
o oo oW ¥ a2 st K3 oo™ ot o ot oW oo™ ot et g o et gt e RO
I
12 ‘
ALL29_-Do (1.
\a.“\* @"‘* o \aﬁ‘h N o \BA"‘ \r-ﬁ* oot .10‘3“\ o o™ 1:2.“‘:‘ r,;zy'z‘!' Y q‘s?"h ,,fﬁ“ % o ao™ o qp“*h oW o Q,\T’-‘x‘ ™

nnnnn

ogm[GRCh38]
12p13.33p13.31(230737_9308760)x1

= Elongate the deletion to : 12p13.33p12.3(230737_15233701)x1

= Loss on chromosome 12p; link to translocation with chr 10



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

. ) =  Anemia, thrombopenia
Always perform visual check of whole genome CNV profile - Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

[Wnole Genome v | Range | PNECTEAeoa&60-

mn ne mimn L DU L § RN LR R I UAURRIY RN IO RN BT C BN BRRAN 1 LIRRE DA BN LN B LUUREN TR LULRY DR TUREERY BRI B I R oy n (L 1] ] nem LRI RIIRRY LIRN R R L L8 PORIA DR LB ] 110 U ) mewe min wirm e

roasgenes_|[ NI 100 00 O 0 T MO O 0 RO RTINS 00 M N0 kT 00000

N ot b ot o e ah e avh A N av axh anh ath ALY b L W S
[ o g g SN g o LY W o LY o o ISR o oty o g Ao T o ta o Ny o o L
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Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

=] ALL29_-_De_novo_6_21_2025_16_46_5_Aneuploidy 21-6-2025 16:46 Tekstdocument 1kB
B ALL29_ -_De_novo_6_21_2025_16_46_5_Annotated_CNV 21-6-2025 16:46 Tekstdocument 16 kB
&) ALL29_-_De_novo_6_21_2025_16_46_5_Annotated_SV \ 21-6-2025 16:46 SMAP-bestand 81kB
E ALL29_ -_De_novo_6_21_2025_16_46_5_InformaticsReport 21-6-2025 16:46 Tekstdocument 3kB

* Open files and copy to Excel
* There you can filter the data



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Bestand Start Invoegen Pagina-indeling Formules Gegevens Controleren Beeld Automatiseren Help | 3 Opmerkingen |
f!’j |Aptos Narrow ~|11 AT A == |£] D~ ) Standaard vl HE Voorwaardelijke opmaak ¥ & ivoegen " %? /()
Plakken I:B v B I U~ vl A< = === 3= v g ~ 9% o0 | G0 9 % Opmeaken als tabef - ﬁf\/erwuderen ” N Sgrteren en Zoeken en Invoegtoepassingen
v ¥ - @ Celstijlen ¥ [ief] Opmaak ~ &~ filteren v selecteren v
Klembord N Lettertype I~ Uitlijning [ Getal ~ Stijlen Cellen Bewerken Vertrouwelijkheid Invoegtoepassingen
N4 v fiv
A B C D E F G H | J K L M N O P Q R S T U V' W
1 #SMAPFil.0.91
2 #Referenc/home/bionano/access/local/jobs/996522/output/contigs/annotation/sv_partition_0/exp_refineFinall_merged_r.cmap
3 # Query Mz /home/bionano/access/local/jobs/996522/output/contigs/annotation/sv_partition_0/exp_refineFinall_merged_g.cmap
4 |# Xmap En' /home/bionano/access/local/jobs/996522/output/contigs/annotation/sv_partition_0/exp_refineFinall_merged.xmap
5 |# Confidence scores: {"translocations_score": {"pipeline_name"; "denovo", "model_file": "/opt/conda/envs/bionano3/lib/python3.7/site-packages/svconfmodels/models/models_data/2021-05-20_ModelTranslocations_v0.5.2.joblib", "model_version": "0.5.2'
6 | #VAF: {"algorithm for non duplications": "BetaPriorBayesian", "version": "1.0", "algorithm for duplications": "CoverageRatio", "pipeline": "de novo"}
7 #h SmapEr QryContigl Refcontlgll Refcontigll QryStartPc QryEndPos RefStartPo RefEndPos Confidgnc: Type XmaplD1l XmaplD2 LinkID QryStartld> QryEndidx RefStartldx RefEndldx Zygosity Genotype Genotype( RawConfid RawConfic RawCon
8§ #fint int int float float float float float dKtnng int int int int int string float float float
9 1 212 1 20 118604.2 192345.2 120827.0 81845.0 0.01 transRy\\ 7 cbnta‘?ﬁﬁis theltlt|833 of tﬁ@ CO|%anS 5 heterozygc 1 1-1.0 31.05  4777.47
10 2 2432 1 1 124812.3 164949.6 126817.0 151828.0 0.99 insertion 26 heterozyge 1 -1 5.63 30.82 5.63
11 3 2432 1 11 192437.6 164949.6 179202.0 146897.0 0.0 transaﬁmove FOWSﬂ. 6 and row 8 29 33 15 heterozyge 2 1-1.0 36.92 210
12 325 191 1 1 12201983. 12217536. 65786997. 65803105. 0.85 dele 2289 11259 11261 heterozyge 1 -1 2.09 2351.55 3012.39
13 390 192 1 1 26917272, 26924460. 80528558, 80536324. 0.9 dele:gp rt daiﬂ on 57RefCQ ntléﬁl 5331 14631 14634 heterozygc 1 -1 7.44 5061.19 233.0
14 438 142 1 1 28445247, 28453230. 11137965¢ 11139356¢0.99 deletion 60 5569 5570 21336 21338 heterozyge 1 -1 239.28  5084.82 239.28
15 512 142 1 1 37061477.37933224.12001044212032018¢-1.0 duplicatior 67 69 -1 7292 7456 23276 23334 unknown 1 -1-1.0 1649.17 77.46
16 561 2112 1 2 306090.3 351484.7 14633528¢91727430.0.06 trans_inter 99 156 -1 57 66 24173 18149 heterozyge 1 -1-1.0 62.61 35.95
17 758 81 1 1 41752155. 41753198. 20321998¢20322163¢ 0.9 deletion 122 122 -1 8144 8145 35956 35958 heterozyge 1 -1 10.98 6980.92 428.78
18 906 271 1 1 19942838. 19956343. 24848701:24850123¢0.9 deletion 126 126 -1 3545 3547 44910 44913 heterozyge 1 -1 6.13 3524.29 36.69
1Q Qa2 121 a2 92 RA1TI2T71 /A ARR122Y% 2 fANAQN N ARNRAR N N KR incartinn 1920 127Q -1 1N2 1N2 11N 111 hamassai 1 2R A 21 a7 n2 RN24 RR



Example 1: B-ALL

Work in Excel: download data

Row 7 contains the titles of the columns
Remove row 1-6 and row 8

Now perform analysis of SV file

=  Female, 2 years old
=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.

“« .
Sort data on “RefcontigiD1 - : :
g =  Conventional karyotype: normal: 46,XX[20]
&Y ©
Bestand Start Invoegen Pagina-indeling Formules Gegevens Controleren Beel Automatiseren  Help \C‘ Opmerkingen |
fr[j A |Aptos Narrow v A A == |E] v ab Sthndaard v| Ml voorwaardelijke opmaak v EH invoegen 2 - %? /() 8%
Plakken I‘E v B I U~ | B A w = e TR s o EL v O o000 | &9 08 % Opmeaken als tabef - & Verwijderen - ”  Sorterenen Zoeken en Invoegtoepassingen
v = - e B o 20 @Celstijlen v @Opmaakv &~ filteren v selecteren v
Klembord N Lettertype I~ Uitlijning [ Getal ~ Stijlen Cellen Bewerken Vertrouwelijkheid Invoegtoepassingen
N4 v Jiv
A B C D E F G H | J K L M N (0] P Q R S 15 U V W
1 #SMAPFil.0.91
2 #Referenc/home/bionano/access/local/jobs/996522/output/contigs/annotation/sv_partition_Oflexp_refineFinall_merged_r.cmap
3 # Query Mz /home/bionano/access/local/jobs/996522/output/contigs/annotation/sv_partition_Oflexp_refineFinall_merged_g.cmap
4 |# Xmap En' /home/bionano/access/local/jobs/996522/output/contigs/annotation/sv_partition_Offexp_refineFinall_merged.xmap
5 |# Confidence scores: {"translocations_score": {"pipeline_name": "denovo", "model_file": "/opt/cghda/envs/bionano3/lib/python3.7/site-packages/svconfmodels/models/models_data/2021-05-20_ModelTranslocations_v0.5.2.joblib", "model_version";: "0.5.2'
6 | #VAF: {"algorithm for non duplications": "BetaPriorBayesian", "version": "1.0", "algorithm for dupfcations": "CoverageRatio", "pipeline": "de novo"}
7 #h SmapEr QryContigl Refcontigll Refcontigll QryStartPc QryEndPos RefStartPo RefEndPos Confidenc: Type XmaplD1l XmaplD2 LinkID QryStartld> QryEndidx RefStartldx RefEndldx Zygosity Genotype Genotype( RawConfid RawConfic RawCon
8§ #fint int int int float float float float float string int int int int int int int string int int float float float
9 1 212 1 20 118604.2 192345.2 120827.0 81845.0 0.01 trans_inter 1 1080 -1 23 36 24 5 heterozygc 1 1-1.0 31.05 4777.47
10 2 2432 1 1 124812.3 164949.6 126817.0 151828.0 0.99 insertion 2 2 -1 24 29 25 26 heterozygc 1 -1 5.63 30.82 5.63
11 3 2432 1 11 192437.6 164949.6 179202.0 146897.0 0.0 trans_inter 2 691 -1 35 29 33 15 heterozygc 2 1-1.0 36.92 21.0
12 325 191 1 1 12201983. 12217536. 65786997. 65803105. 0.85 deletion 56 56 -1 2288 2289 11259 11261 heterozyge 1 -1 2.09 2351.55 3012.39
13 390 192 1 1 26917272. 26924460. 80528558. 80536324. 0.9 deletion 57 57 -1 5328 5331 14631 14634 heterozyge 1 -1 7.44 5061.19 233.0
14 438 142 1 1 28445247, 28453230. 11137965¢ 11139356¢0.99 deletion 60 60 -1 5569 5570 21336 21338 heterozyge 1 -1 239.28  5084.82 239.28
15 512 142 1 1 37061477.37933224.12001044212032018¢-1.0 duplicatior 67 69 -1 7292 7456 23276 23334 unknown 1 -1-1.0 1649.17 77.46
16 561 2112 1 2 306090.3 351484.7 14633528¢91727430.0.06 trans_inter 99 156 -1 57 66 24173 18149 heterozyge 1 -1-1.0 62.61 35.95
17 758 81 1 1 41752155. 41753198. 20321998¢20322163¢ 0.9 deletion 122 122 -1 8144 8145 35956 35958 heterozyge 1 -1 10.98 6980.92 428.78
18 906 271 1 1 19942838. 19956343. 24848701:24850123¢0.9 deletion 126 126 -1 3545 3547 44910 44913 heterozyge 1 -1 6.13 3524.29 36.69
1Q Qa2 121 a2 92 RA1TI2T71 /A ARR122Y% 2 fANAQN N ARNRAR N N KR incartinn 1920 127Q -1 1N2 1N2 11N 111 hamassai 1 2R A 21 a7 n2 RN24 RR



Example 1: B-ALL

Work in Excel: download data

Now perform analysis of SV file

Order of SVs per chromosome from 1-22; then Xand Y

Bestand Start  Invoegen Pagina-indeling JFormules Gegevens Controleren Beeld Automatiseren Help
& £ —— o A A == E‘ o b —— [EH voorwaardelijke opmaak ¥ &H Invoegen  ~ >
A hd X v A
EB B I U -~ . A . === . g - % oo g o @Opmak&n als tabel ?;:Vemuderen
137 [iZ celstijlen ~ fif] Opmaak v &~
Klembord N 5 Uitlijning N Getal N Stijlen Cellen
J2 v S~ s_interchr_common
A B C D E F G H I J K
1 #hSma| ~ QryCon -~ | Refcont~!fRefcont ~ | QryStar| ~ QryEndl ~ RefStar ~  RefEndf ~ | Confide ~ Type ~ | ISCN
2 1 212 20 118604.2 192345.2 120827.0 81845.0 0.01 trans_interchr_common ogm[GRCh38] t(1;20)(p36.33;p13)(120827;81845)
3 2 2432 1 1 124812.3 164949.6 126817.0 151828.0 0.99 insertion 0gm[GRCh38] ins(1;7?)(p36.33;7)(126817_151828;?)
B 3 2432 1 11 192437.6 164949.6 179202.0 146897.0 0.0 trans_interchr_common ogm[GRCh38]t(1;11)(p36.33;p15.5)(179202;146897)
5 325 191 1 1 12201983. 12217536. 65786997. 65803105. 0.85 deletion 0gm[GRCh38] 1p31.3(65786997_65803106)x1
6 390 192 1 1 26917272. 26924460. 80528558. 80536324. 0.9 deletion 0gm[GRCh38] 1p31.1(80528558_80536324)x1
7 438 142 1 1 28445247.28453230. 11137965¢ 11139356¢0.99 deletion ogm[GRCh38] 1p13.2(111379658_111393569)x1
8 512 142 1 1 37061477. 37933224. 12001044:12032018¢-1.0 duplication_inverted 0gm[GRCh38] dup(1)(p12p12)(120320189_120010442)
9 561 2112 q 2 306090.3 351484.7 14633528¢91727430.0.06 trans_interchr_common ogm[GRCh38]t(1;2)(q21.1;p11.2)(146335289;91727430)
10 758 81 1 1 41752155. 41753198. 20321998¢ 20322163¢ 0.9 deletion 0gm[GRCh38] 1q32.1(203219989_203221638)x1
11 906 271 1 1 19942838. 19956343. 24848701:24850123¢0.9 deletion ogm[GRCh38] 1q44(248487013_248501236)x1
12 993 131 2 2 641271.6 651882.8 640490.0 650585.0 0.8 insertion 0gm[GRCh38] ins(2;?)(p25.3;?)(640490_650585;7)
13 1066 131 2 2 27400615. 27408642. 27355731. 27364309. 0.9 deletion ogm[GRCh38] 2p23.3(27355731_27364309)x1
14 1083 132 2 2 644077.8 654689.1 640490.0 650585.0 0.8 insertion 0gm[GRCh38] ins(2;?)(p25.3;7?)(640490_650585;7)
15 1162 132 2 2 28502590. 28520353. 28444819. 28461998. 0.44 insertion 0gm[GRCh38] ins(2;7?)(p23.2;7)(28444819_28461998;?)
16 1257 62 2 2 56950.0 86451.2 38340755.38375953.0.99 deletion 0gm[GRCh38] 2p22.1(38340755_38375953)x1
17 1348 4161 2 2 134826.1 157725.5 89176025.89254867.0.99 deletion 0gm[GRCh38] 2p11.2(89176025_89254867)x0
18 1395 352 2 2 10513367. 10515731. 10492813° 10493503¢ 0.99 deletion 0ogm[GRCh38] 2q12.1(104928137_104935038)x1
19 1520 312 2 2 36179058. 36204689. 14965180¢ 1496733870.99 insertion 0gm[GRCh38] ins(2;?)(q23.3;7)(149651808_149673387;?)

=  Female, 2 years old
=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

filteren v

Bewerken
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Sorteren en Zoeken en
selecteren v

~ | XmaplID ~  XmaplD ~
1080

2
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187
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| & Opmerkingen

Vertrouwelijkheid
N 0O
LinkID |~ QryStar ~
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-1 35
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-1 5569
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Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

| first check the translocations
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

112 7607 422 12 12 4074692.04084723.3 7970990.0 7981533.0 0.
113 7627 421 12 12 7703757.27706378.8 4451423.0 4455774.00.99

deletion ogm[GRCh38] 12p13.31(7970990_7981533)x0 731 731 -1 753 754 1522
deletion ogm[GRCh38] 12p13.32(4451423_4455774)x0 732 732 -1 1390 1391 844

114 7637 421 12 12 4169462.6 4179494.0 7970990.0 7981533.00.9 ion 0gm[GRCh38] 12p13.31(7970990_7981533)x0 732 732 -1 775 776 1522
115 7676 2002 12 10 278287.4 319187.7 15233701.29628820.0.47 translocation_interchr  0ogm[GRCh38] t(12;10)(p12.3;p11.23)(15233701;29628820) 739 651 -1 60 68 2997
116 7677 2001 12 10 301842.6 342742.8 15233701.29628820.0.31 translocation_interchr | ogm[GRCh38] (12;10)(p12.3;p11.23)(15233701;29628820) 740 649 -1 63 iyl 2997
117 7709 302 12 12 1085525.11100298.5 33656118. 33671650. 0.9 deletion ogm[GRCh38]12p11.1(33656118_33671651)x1 741 741 -1 156 158 7058
118 8062 491 12 12 971102.5 985949.1 13169389¢13170818¢0.5 insertion ogm[GRCh38]ins(12;?)(q24.33;?)(131693898_131708189;?) 752 752 -1 95 96 26328
119 8063 491 12 12 805271.1 845156.2 13183397:13187291:0.42 insertion ogm[GRCh38] ins(12;7)(q24.33;?)(131833971_131872917;?) 752 752 -1 75 76 26348
120 8503 22 14 14 3081288.2 3089385.1 21894406. 22523108. 0.99 deletion 0gm[GRCh38] 14q11.2(21894406_22523108)x1 776 778 -1 547 548 669
121 8510 21 14 14 3647790.53649734.522422983. 22451049. 0.99 deletion ogm[GRCh38] 14q11.2(22422983_22451049)x1 777 777 -1 638 639 765
122 8563 21 14 14 41846898. 41851333. 60744080. 60749055. 0.9 deletion ogm[GRCh38] 14q23.1(60744080_60749055)x1 777 777 -1 8122 8124 9076
123 8661 22 14 14 37103779.37107441. 56610846. 56615013. 0.9 deletion ogm[GRCh38] 14q22.3(56610846_56615013)x1 778 778 -1 7210 7212 8163
124 8662 22 14 14 37987512.38002637. 57496444. 57510934. 0.44 insertion ogm[GRCh38] ins(14;7)(q22.3;7)(57496445_57510934;7) 778 778 -1 7386 7387 8361
125 8777 3171 14 14 228016.3 238269.9 10653488:10658610:0.99 deletion 0ogm[GRCh38] 14g32.33(106534885_106586104)x1 789 789 -1 28 29 17918
126 8878 792 15 15 2628278.6 2635529.7 30259276. 30267500. 0.9 deletion 0gm[GRCh38] 15q13.2(30259276_30267500)x1 835 835 -1 438 440 1886
127 9059 341 15 1 17100956. 17071668. 10189053 466235.5 0.0 trans_interchr_common ogm[GRCh38] t(15;1)(q26.3;p36.33)(101890534,466236) 859 6 -1 3049 3044 16220
128 9089 342 15 1 17066086. 17036798. 10189053 466235.5 0.0 trans_interchr_common ogm[GRCh38] t(15;1)(q26.3;p36.33)(101890534;466236) 860 7 -1 3039 3034 16220
129 9174 442 16 16 10284279.10305902. 5111950.0 5134403.00.9 deletion 0gm[GRCh38] 16p13.3(5111950_5134403)x1 874 874 -1 1728 1729 577
130 9299 801 16 16 141457.3 141457.3 32706461. 32222510.0.0 trans_intrachr_segdupe ogm[GRCh38] fus(16;16)(p11.2;p11.2)(32706461,32222510) 939 937 -1 25 25 5476

131 9387 701 16 16 26423123.26429644.72714151.72721251.0.55 deletion 0em[GRCh38116a22.2(72714152 72721251)x1 956 956 -1 4512 4513 10910



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old
) . =  Anemia, thrombopenia
Now perform analysis of SV file =  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

| first check the translocations
- Common/segdupe usually not retained (gen pop or known artefact)

- Others: check in Bionano access

[Genome Browser | Anchor [10 v | Range [chri0: 29,321,803-29,867,138 | | Molecules [Pack v]IE ¢ [ Tv] | FindMap | BEE-AcCTEARENA?20-
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Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

| first check the translocations
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

112 7607 422 12 12 4074692.04084723.3 7970990.0 7981533.0 0.9 deletion RCh38] 12p13.31(7970990_7981533)x0 731 731 -1 753 754 1522
113 7627 421 12 12 7703757.27706378.8 4451423.0 4455774.0 0.99 deletion ogm[G 8]12p13.32(4451423_4455774)x0 732 732 -1 1390 1391 844
114 7637 421 12 12 4169462.6 4179494.07970990.0 7981533.0 0.9 deletion 0gm[GRCh3: p13.31(7970990_7981533)x0 732 732 -1 775 776 1522
115 7676 2002 12 10 278287.4 319187.7 15233701.29628820. 0.47 translocation_interchr | ogm[GRCh38] t(12;10)(p12.3;p11.23)(15233701;29628820) 739 651 -1 60 68 2997
116 7677 2001 12 10 301842.6 342742.8 15233701.29628820. 0.31 translocation_interchr | ogm[GRCh38] (12;10)(p12.3;p11.23)(15233701,;29628820) 740 649 -1 3 71 2997
117 7709 302 12 12 1085525.11100298.5 33656118. 33671650. 0.9 deletion ogm[GRCh38]12p11.1(33656118_33671651)x1 741 741 -1 156 158 7058
118 8062 491 12 12 971102.5 985949.1 13169389¢13170818¢0.5 insertion ogm[GRCh38] ins(12;?)(q24.33;?)(131693858_131708189;?) 752 752 -1 95 96 26328
119 8063 491 12 12 805271.1 845156.2 13183397:13187291:0.42 insertion ogm[GRCh38] ins(12;7)(q24.33;?)(131833971_131872917;?) 752 752 -1 75 76 26348

Report this translocation: watch out for the ISCN: order of the chromosomes!

ogm[GRCh38] t(10;12)(p11.23;p12.3)(29628820;15233701)



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Continue with the rest of the Excel file with SVs
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

10651 162 20 20 5509799.4 5523329.1 56819250. 56854774. 0.99 deletion 0gm[GRCh38]20q13.31(56819250_56854774)x1 1113 1113 -1 744 745 10116
10680 161 20 20 25459666. 25466338. 36975084, 36985758. 0.99 deletion 0gm[GRCh38]20q11.23(36975084_36985758)x1 1114 1114 -1 4078 4080 6446
10773 1121 21 21 990074.1 1024616.76215576.08100606.0 0.0 trans_intrachr_comnn ogm[GRCh38] fus(21;21)(p12;p11.2)(6215576;8100606) 1129 1145 -1 162 165 116
10787 1122 21 21 549061.1 476935.5 7144161.05576643.00.0 trans_intrachr_commdy ogm[GRCh38] fus(21;21)(p11.2;p12)(7144161;5576643) 1141 1126 -1 99 87 245
10794 1911 21 21 467974.3 477003.4 8853390.28867078.30.99 deletion 0gm[GRCh38] 21p11.2(8853390_8867078)x1 1153 1153 -1 44 45 404
10823 2621 21 21 11743.2 478484.3 9098731.09190519.0-1.0 duplication_inverted gm[GRCh38] dup(21)(p11.2p11.2)(9190519_9098731) 1172 1171 -1 3 88 431
10875 1901 21 22 136070.6 136833.3 10373083.11027065.0.0 translocation_interchr  ogm[GRCh38] t(21;22)(p11.2;p11.2)(10373083;11027065) 1226 1266 -1 10 11 608
10981 421 21 12 305272.0 318789.5 35029693.11870531.0.18 translocation_interchr  ogm[GRCh38]t(21;12)(q22.12;p13.2)(35029693;11870531) 1249 732 -1 51 54 5300
10983 422 21 12 305272.0 318789.5 35029693.11870531.0.38 translocation_interchr  ogm[GRCh38]t(21;12)(q22.12;p13.2)(35029693;11870531) 1250 733 -1 51 54 5300
11063 432 21 21 11984630. 11993405. 46696723. 46709983. 0.99 deletion_nbase 0gm[GRCh38] 21q22.3(46696724_46709983)x0 1252 1252 -1 1829 1830 7220
11064 4570 21 12 80061.5 84578.8 35037114.11881907.0.07 translocation_interchr  ogm[GRCh38]1(21;12)(q22.12;p13.2)(35037114;11881907) 1253 735 -1 15 16 5302

11118 1011 22 22 566391.9 572698.5 16797434.16803120.0.82 insertion 0gm[GRCh38] ins(22;7)(q11.1;?)(16797434_16803120,?) 1317 1317 -1 88 89 584



Example 1: B-ALL

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

Work in Excel: download data .
Now perform analysis of SV file }
Continue with the rest of the Excel file with SVs -

- Common/segdupe usually not retained (gen pop or known artefact)

- Others: check in Bionano access
[ Genome Browser ~ | Anchor (21 v | Range [chr21: 9,739,655-11,059.088 | | Molecules @ll Confidence |:E| | Find Map |:[ B &

E-QTEiiReoNAa?20-

] 1 1 1 1 1
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1
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Feature

CNV Annotation | AOH/LOH Regions

RefcontigD2 § RefStartPos... Size(bp) § Confide...

RefEndPos ... § § Smapid ¢

Type 3 RefcontigiD1 &

11.027.065 -1

2 10.373.083

21

translocation_inferchr

=
$ Present in % of control db samples & vaF  §

Present in % of control db samples with the same enzyme 3

00




Example 1: B-ALL

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

Work in Excel: download data .
Now perform analysis of SV file }
Continue with the rest of the Excel file with SVs -

- Common/segdupe usually not retained (gen pop or known artefact)

- Others: check in Bionano access
[ Genome Browser ~ | Anchor (21 v | Range [chr21: 9,739,655-11,059.088 | | Molecules @ll Confidence |:E| | Find Map |:[ B &

E-QTEiiReoNAa?20-

] 1 1 1 1 1
368M 384M 40M 416M 432Mm 448M

1
4641

1 1 1 ] 1 1 1 1 1 1 ] 1 1
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Feature

CNV Annotation | AOH/LOH Regions

RefcontigD2 § RefStartPos... Size(bp) § Confide...

RefEndPos ... § § Smapid ¢

Type 3 RefcontigiD1 &

11.027.065 -1

2 10.373.083

21

translocation_inferchr

=
$ Present in % of control db samples & vaF  §

Present in % of control db samples with the same enzyme 3

00




Example 1: B-ALL

Work in Excel: download data .
Now perform analysis of SV file }
Continue with the rest of the Excel file with SVs -

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

[Genome Browser | Anchor [21 | Range [chr21: 0-46,542,633 | Mol [Pack v |15 Confidence | [v] | FindMap | (A EE-aCTEIiIiReEA20-
IO I.lls M 32‘ M 4.51 M 6.; M aIM &5‘ M 1 |.I2 M 12‘8 M 14.[4 M u; M |?.lt‘>M |9I2 M 20.‘& M 2114 M 24‘ M 25’6 M 27.‘2 M 2&‘3 M 30.‘4 M 32I M 33.‘6 M 35.‘2 M 3
f —— e . ] e———
CN
sV
hg38 Genes
o o o oo™ RS ot o 2 5o Y
Ret 21 bt i o & o i ol
Involvmg centromers
ALL29_-De m
of chr 21 and 22
=> Do not report R s e
Ref 22 glttetlal B (111 T

| AOH/LOH Reg [ Feature

Type 8 RefcontigiD1  § RefconbiglD2 § RefStartPos.. § RefEndPos $ Siewp) § Confide.. § Smapid p §

= ‘

transiocation_interchr 21 10.373.083 11.027.065 -1 0,00

Presentin % of control db samples & vaF %

0.0 0,230 ‘




Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Continue with the rest of the Excel file with SVs
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

10651 162 20 20 5509799.4 5523329.1 56819250. 56854774. 0.99 deletion 0gm[GRCh38] 20q13.31(56819250_56854774)x1 1113 1113 -1 744 745 10116
10680 161 20 20 25459666. 25466338. 36975084. 36985758. 0.99 deletion 0gm[GRCh38] 20q11.23(36975084_36985758)x1 1114 1114 -1 4078 4080 6446
10773 1121 23 21 990074.1 1024616.76215576.0 8100606.0 0.0 trans_intrachr_comn¥n ogm[GRCh38] fus(21;21)(p12;p11.2)(6215576;8100606) 1129 1145 -1 162 165 116
10787 1122 21 21 549061.1 476935.5 7144161.05576643.00.0 trans_intrachr_commdy ogm[GRCh38] fus(21;21)(p11.2;p12)(7144161,5576643) 1141 1126 -1 99 87 245
10794 1911 21 21 467974.3 477003.4 8853390.28867078.30.99 deletion ogm[GRCh38] 21p11.2(8853390_8867078)x1 1153 1153 -1 44 45 404
10823 2621 21 21 11743.2 478484.3 9098731.09190519.0-1.0 duplication_inverted gm[GRCh38] dup(21)(p11.2p11.2)(9190519_9098731) 1172 1171 -1 3 88 431
10981 421 21 12 305272.0 318789.5 35029693.11870531.0.18 translocation_interchr  0ogm[GRCh38]1(21;12)(q22.12;p13.2)(35029693;11870531) 1249 132 -1 51 54 5300
10983 422 21 12 305272.0 318789.5 35029693.11870531.0.38 translocation_interchr  ogm[GRCh38]1(21;12)(q22.12;p13.2)(35029693;11870531) 1250 33 -1 51 54 5300
11063 432 21 21 11984630. 11993405. 46696723. 46709983. 0.99 deletion_nbase 0gm[GRCh38] 21q22.3(46696724_46709983)x0 1252 1252 -1 1829 1830 7220
11064 4570 21 12 80061.5 84578.8 35037114.11881907.0.07 translocation_interchr  ogm[GRCh38]1(21;12)(q22.12;p13.2)(35037114;11881307) 1253 735 -1 15 16 5302
11118 1011 22 22 566391.9 572698.5 16797434.16803120.0.82 insertion 0gm[GRCh38] ins(22;?)(q11.1;?)(16797434_16803120;7) 1317 1317 -1 88 89 584



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Continue with the rest of the Excel file with SVs
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

10651 162 20 20 5509799.4 5523329.1 56819250. 56854774. 0.99 deletion 0gm[GRCh38] 20q13.31(56819250_56854774)x1 1113 1113 -1 744 745 10116
10680 161 20 20 25459666. 25466338. 36975084. 36985758. 0.99 deletion 0gm[GRCh38] 20q11.23(36975084_36985758)x1 1114 1114 -1 4078 4080 6446
10773 1121 23 21 990074.1 1024616.76215576.0 8100606.0 0.0 trans_intrachr_common ogm[GRCh38] fus(21;21)(p12;p11.2)(6215576;8100606) 1129 1145 -1 162 165 116
10787 1122 21 21 549061.1 476935.5 7144161.05576643.00.0 trans_intrachr_common ogm[GRCh38] fus(21;21)(p11.2;p12)(7144161,5576643) 1141 1126 -1 99 87 245
10794 1911 21 21 467974.3 477003.4 8853390.28867078.30.99 deletion ogm[GRCh38] 21p11.2(8853390_8867078)x1 1153 1153 -1 44 45 404
10823 2621 21 21 11743.2 478484.3 9098731.09190519.0-1.0 duplication_inverted 0gm[GRCh38] dup(21)(p11.2p11.2)(9190519_9098731) 1172 1171 -1 3 88 431
10981 421 21 12 305272.0 318789.5 35029693.11870531.0.18 translocation_interchr  0ogm[GRCh38]1(21;12)(q22.12;p13.2)(35029693;11870531) 1249 132 -1 51 54 5300
10983 422 21 12 305272.0 318789.5 35029693. 1187053140.3 translocation_interchr  ogm[GRCh38]1(21;12)(q22.12;p13.2)(35029693;11870531) 1250 33 -1 51 54 5300
11063 432 21 21 11984630. 11993405. 46696723. 46709988. 0.99 deletion_nbase 0gm[GRCh38] 21q22.3(46696724_46709983)x0 1252 1252 -1 1829 1830 7220
11064 4570 21 12 80061.5 84578.8 35037114.11881307.0.07 translocation_interchr  ogm[GRCh38]1(21;12)(q22.12;p13.2)(35037114;11881307) 1253 735 -1 15 16 5302
11118 1011 22 22 566391.9 572698.5 16797434.1680§120.0.82 insert 0gm[GRCh38] ins(22;?)(q11.1;?)(16797434_16803120;7) 1317 1317 -1 88 89 584

Similar aberrations:
- Upper 2: same
- Last: reciprocal



Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Continue with the rest of the Excel file with SVs
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

[ Genome Browser W | Anchor [21 | Range [chr21. 34,383,635-35,752,282 | | Molecules [ Pack w |15 Conndence | v | | FindMap | | LE-QCTERAA® A ?2O-
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Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Continue with the rest of the Excel file with SVs
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

Genome Browser v | Anchor [21 v | Range [chr21: 34,701,706-35,387.770 | | Molecules |Pack ~ |15 Confidence | v | | Find Map M2 TERNAENNA20-
]

1 I 1 1 I 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Continue with the rest of the Excel file with SVs
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

[Genome Browser W | Anchor [21 ' | Range [chr21. 34,383,635-35,752,282 | | Molecules [Pack v |15 Conndence | v | | Find Map | | 2E-QAZY Mi®eaa?20-
i | 1 i 1 [ i | i [ 0 | i [ 1 [ i i ] i [ ] 1 1 | 1 1 [ i
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Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

Continue with the rest of the Excel file with SVs
- Common/segdupe usually not retained (gen pop or known artefact)
- Others: check in Bionano access

10651 162 20 20 5509799.4 5523329.1 56819250. 56854774. 0.99 deletion 0gm[GRCh38] 20q13.31(56819250_56854774)x1 1113 1113 -1 744 745 10116
10680 161 20 20 25459666. 25466338. 36975084. 36985758. 0.99 deletion 0gm[GRCh38] 20q11.23(36975084_36985758)x1 1114 1114 -1 4078 4080 6446
10773 1121 23 21 990074.1 1024616.76215576.0 8100606.0 0.0 trans_intrachr_common ogm[GRCh38] fus(21;21)(p12;p11.2)(6215576;8100606) 1129 1145 -1 162 165 116
10787 1122 21 21 549061.1 476935.5 7144161.05576643.00.0 trans_intrachr_common ogm[GRCh38] fus(21;21)(p11.2;p12)(7144161,5576643) 1141 1126 -1 99 87 245
10794 1911 21 21 467974.3 477003.4 8853390.28867078.30.99 deletion ogm[GRCh38] 21p11.2(8853390_8867078)x1 1153 1153 -1 44 45 404
10823 2621 21 21 11743.2 478484.3 9098731.09190519.0-1.0 duplication_inverted 0gm[GRCh38] dup(21)(p11.2p11.2)(9190519_9098731) 1172 1171 -1 3 88 431
10981 421 21 12 305272.0 318789.5 35029693.11870531.0.18 translocation_interchr  0ogm[GRCh38]1(21;12)(q22.12;p13.2)(35029693;11870531) 1249 732 -1 51 54 5300
10983 422 21 12 305272.0 318789.5 35029693. 1187053140.38 translocation_interchr  ogm[GRCh38]1(21;12)(q22.12;p13.2)(35029693;11870531) 1250 33 -1 51 54 5300
11063 432 21 21 11984630. 11993405. 46696723. 4670998F. 0.99 deletion_nbase 0gm[GRCh38] 21q22.3(46696724_46709983)x0 1252 1252 -1 1829 1830 7220
11064 4570 21 12 80061.5 84578.8 35037114.11881307.0.07 translocation_interchr  ogm[GRCh38]1(21;12)(q22.12;p13.2)(35037114;11881307) 1253 735 -1 15 16 5302
11118 1011 22 22 566391.9 572698.5 16797434.1680§120.0.82 insert 0gm[GRCh38] ins(22;?)(q11.1;?)(16797434_16803120;7) 1317 1317 -1 88 89 584

Report this translocation: watch out for the ISCN: order of the chromosomes!

0ogm[GRCh38]
t(12;21)(p13.2;922.12)(11870531~11881907;35029693~35037114)(ETV6::RUNX1)[VAF0.57]



Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file

- Check in Bionano Access: circos plot of chromosomes of interest

[ Circos Plot vianchor (1 v ECCE 27D Na20-

\

Filter Settings

Filter Profile |<Currenl Profile> v ‘
Filter by SV Type Chromosomes to display
U All chromosomes
SVF -
Sl L R \ ) only chromosomes that have structural variants
Variant Annotation Filters 0l cheofrosomes fomm ks nge
10,12,21

Copy Number Variant Filters \

SV masking fitter:
Aneuploidy Filters

All Structural Variants v
AQHI/LOH Filters
VAF filter min:
Feature Filters 0
VAF filter max

1

Save As Filter Profile Apply Filters



Example 1: B-ALL

Whole genome circus plot, e novo assembly

CNA profile

Cytogenetic band

-./

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

From this you can appreciate:
* Thet(12;21) is balanced and leads to
ETV6::RUNX1

SA track:
®Insertion
@Deletion
@!Inversion
@Duplication
@Translocation

*  Which often goes together with
del(12)(p12) on the other chromosome
=> in this case by:

t(10;12)(p11.23;p12.3)




Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file
Order of SVs per chromosome from 1-22; then X and Y
So far: only checked translocations
Now: look at the deletions!!!! In Leuven: only specific gene regions are checked (gene list per pathology)

| 2 Opmerkingen

Bestand Start Invoegen Pagina-indeling Forrglules Gegevens Controleren Beeld Automatiseren Help
J & |Aptos Narrow vHH A = = EW o~ b |Standaard v il Voorwaardelijke opmazk « Blfinocgen 2~ 9? /O EE
Dé % — B Ninmalan ale #akhal v BB Vlimididarsn M
& v - = E = = 3= v BB~ % Overichtvan de OGM genen belangrijk bij ALL toepas:
Klembord 5 Lettertype 5 Uitlijning 5] Gi toepass
. X Betrokken gen Regio (hg38) Preferentieel transcript
J2 v [ E ﬁ: v trans_ingerchr_common
TAL1/STIL chr1:47,214,290-47,316,147 NM_003189.5/NM_001048166.1
A B © D E F G H | MEF2D chr1:156,463,727-156,500,779 NM_005920.4
1_|#hSma ~ | QryCon| ~ | Refcont~!| Refcgint ~ | QryStar| ~ | QryEndl ~ | RefStari » |RefEndl ~ | Confide ~ |Typ | ., chr1:179,107,718-179,229,397 NM_007314.4 di~ R
2 1 212 i 20 118604.2 192345.2 120827.0 81845.0 0.01 trar 36
3 2 2432 1 1 124812.3 164949.6 126817.0 151828.0 0.99 inse | /GK(B-ALL) chr2:88,857,361-90,235,368 29
4 3 2432 1 11 192437.6 164949.6 179202.0 146897.0 0.0 o R B A S —_—D 29
5 325 191 1 1 12201983. 12217536. 65786997. 65803105. 0.85 dels 289
6 390 192 i 1 26917272.26924460. 80528558. 80536324.0.9 dele | CSFIR ¢hr5:150,053,291-150,113,372 NM_001288705.2 1331
7 438 142 1 1 28445247. 28453230. 11137965¢ 11139356¢ 0.99 dele | pporrs chr5:150,113,839-150,155,845 NM_002609.4 570
8 512 142 1 1 37061477.37933224.12001044:12032018¢-1.0 dup '456
9 561 2112 1 2 306090.3 351484.7 14633528¢91727430.0.06 trar | EBFT Chr5:158,693,920-159,101,916 NM_024007.5 66
10 758 81 1 1 41752155. 41753198. 20321998¢ 20322163¢ 0.9 dele | 7x3 Chr5:171.309,248-171,312,139 NM 021025.4 1145
11 906 271 i 1 19942838. 19956343. 24848701:24850123¢0.9 dele 547
12 993 131 2 2 641271.6 651882.8 640490.0 650585.0 0.8 inse ' ChFaiTa5000,655- 135,063,204 M Dodssea 103
13 1066 131 2 2 27400615. 27408642. 27355731. 27364309. 0.9 dele  AFDN (MLLT4) winst op chré:167,826,564-167,972,023 669
14 1083 132 2 2 644077.8 654689.1 640490.0 650585.0 0.8 inse | 6927 103
15 1162 132 2 2 28502590. 28520353. 28444819. 28461998. 0.44 inse TRG (T-ALL) chr7:38,240,024-38,368,055 874
16 1257 62 2 2 56950.0 86451.2 38340755.38375953. 0.99 dele 6
17 1240 A1 n N 4940N~ 4 A4ACTINC C ONMTANNE ONNC AOAT N AN = = W W7E1 rhr7:50 201 AR2-5N AN7 NRQ NAM NNANAN A an



Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file
Order of SVs per chromosome from 1-22; then X and Y
So far: only checked translocations
Now: look at the deletions!!!! In Leuven: only specific gene regions are checked (gene list per pathology)

| 2 Opmerkingen

Bestand Stirt Invoegen  Pagina-indeling Forrgules Gegevens Controleren Beeld Automatiseren Help
J ‘x’ iAptos Narrow VHH < Af A = = E\ '0‘7 ~ ?E‘; |Standaard v ﬁ Voctwanedelgke opransk:™ @ fwocaen: ™ Z i é\? /O
@ - B I U~ v A = E; &= 3= w =~ 9 = = § bepas:
s B = T T “ " 7| UZ Leuven: OGM list with important genes/regions for ALL cases
Klembord 5 Lettertype Y Uitlijning 5] g joepass
. X Betrokken gen Regio (hg38) Preferentieel transcript
J2 w [BE ﬁ: v trans_ingrchr_common
TAL1/STIL chr1:47,214,290-47,316,147 NM_003189.5/NM_001048166.1
A B {© E F G H | MEF2D chr1:156,463,727-156,500,779 NM_005920.4
1 |#hSma| v QryCon ~ Refcont~i Refcgnt ~ QryStar ~ QryEndl ~ RefStar ~  RefEndf ~ | Confide ~ Tyg _— chr1:179,107,718-179,229,397 NM_007314.4 Hi~ IR
2 1 212 i 20 118604.2 192345.2 120827.0 81845.0 0.01 tra 36
3 2 2432 1 1 124812.3 164949.6 126817.0 151828.0 0.99 ins} = /GK(B-ALL) chr2:88,857,361-90,235,368 29
4 3 2432 1 11 192437.6 164949.6 179202.0 146897.0 0.0 ) R B A S —_—D 29
5 325 191 1 1 12201983. 12217536. 65786997. 65803105. 0.85 de P89
6 390 192 1 1 26917272. 26924460. 80528558. 80536324. 0.9 def @ CSFIR ¢hr5:150,053,291-150,113,372 NM_001288705.2 331
7 438 142 1 1 28445247. 28453230. 11137965¢ 11139356¢ 0.99 de¥ | ppire chr5:150,113,839-150,155,845 Sikiiapaaai 570
8 512 142 1 1 37061477.37933224.12001044:12032018¢-1.0 du : K56
9 561 2112 1 2 306090.3 351484.7 14633528¢91727430.0.06 tra| | EBFT Chr5:158,693,920-159,101,916 NM_024007.5 66
10 758 81 1 1 41752155. 41753198. 20321998¢ 20322163¢ 0.9 del 713 Chr5:171,300,248-171,312.139 NM 021025.4 45
11 906 271 1 1 19942838. 19956343. 24848701{24850123¢0.9 de 47
12 993 131 2 2 641271.6 651882.8 640490.0 650585.0 0.8 ing " RS 060,05 1aehs,208 HLO0RsEs4 03
13 1066 131 2 2 27400615. 27408642, 27355731. 27364309. 0.9 de AFDN (MLLT4) winst op chr6:167,826,564-167,972,023 69
14 1083 132 2 2 644077.8 654689.1 640490.0 650585.0 0.8 insl 6q27 03
15 1162 132 2 2 28502590. 28520353. 28444819. 28461998. 0.44 ins TRG (T-ALL) chr7:38,240,024-38,368,055 74
16 1257 62 2 2 56950.0 86451.2 38340755.38375953.0.99 de 6
17 1240 A1 n N 4940N~ 4 A4ACTINC C ONMTANNE ONNC AOAT N AN F =5 W7E1 rhr7:50 201 AR2-5N AN7 NRQ NAM NNANAN A an




Example 1: B-ALL

Work in Excel: download data
=  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Now perform analysis of SV file
Order of SVs per chromosome from 1-22; then X and Y
So far: only checked translocations
Now: look at the deletions!!!! In Leuven: only specific gene regions are checked (gene list per pathology)

Bestand Start Invoegen Pagina-indeling Formules Controleren Beeld Automatiseren Help |2 Opmerkingenr
ﬁ”j & Pemrre— = | Standaard  ge——mmmlBil Voorwaardeliike oomagicr S8 lnvocgen - 2 Ac i wlal
Paken 0 T g gy . .= === 8- @ 9%« UZLeuven: OGM list with important genes/regions for ALL cases
\ . oy

Klembord ~ Lettertype N Uitlijning N Getal TRG (T-ALL) chr7:38,240,024-38,368,055 I~

G160 v i Jx v 6215576.0 ~

IKZF1 chr7:50,301,453-50,407,088 NM_006060.6

A B C D E F H | TRB (T-ALL) chr7:142,299,011-142,813,287 qQ &
79 5614 122 8 8 1670308.8 1686028.3 47985116.0 0.5 H
80 5704 121 8 8 69077995.69098372. 114981976.5 115003026.0 0.85 Myc chr8:127,736,231-127,742,951 NM_002467.6 D
81 5715 121 8 8 76672542.76683752. 12590812.0 122601462.0 0.8 D¢
82 5721 121 8 8 79400041. 79408918. 123316247.0 125325645.0 0.88 CRRNEA CIEE21.965,152-21.307, 324 HIMGO00073.5 P!
83| 5771 122 8 8 57614499, 57631205, 10K08965.0 103726232.0 0.55 RN chr9:22,000,903-22,011,313 NM_004936.4 0(
84 5802 122 8 8 76435259, 76446470.122390812.0 122601462.0 0.8 D¢
85 5894 992 9 9 32959181. 32962545, 596M48.2  5965520.8  0.82 PAXS chr9:36,831,269-37,036,268 NMD ]
86 5961 992 9 9 2068479.8 2073727.3 36924871.0 37031741.0 0.99 ¢

87 6046 2380 9 9 490518.3 490518.3 110528.0 68310629.0 0.01 ABL1 chr9:130,713,016-130,887,670 NM_005157.6/NM_007313.2

88 6201 1461 5 9 122595.1 122595.1 68310629.0 41120704.0 0.0 S R — 1(
89 6203 1462 9 9 216851.1 216851.1 68223237.0 41208061.0 0.0 ek = ERUEDT - ’ (
90 6279 521 9 9 31038119.31041671.99279497.0  99283962.0 0.9 PICALM chr11:85,957,175-86,069,084 NM_007166.4 €
91 6311 521 9 9 52489915. 52493317.120737809.0 120755918.0 0.99 1
92 6351 522 9 9 20029110. 20037581. 88313049.7  88325276.3 0.99 KMT2A chr11:118,434,492-118,528,832 NM_001197104.2 £
93 6456 3411 9 9 367569.6 390433.5 134808218.5 134830567.0 0.42 K
94 6461 3412 9 9 367583.7 390447.6 134808218.5 134830567.0 0.42 ETVE chr12:11,647,601-11,897,386 NM_001987.5 K




Example 1: B-ALL

Work in Excel: download data

Now perform analysis of SV file

Bestand Start Invoegen

Order of SVs per chromosome from 1-22; then X and Y

So far: only checked translocations
Now: look at the deletions!!!! In Leuven: only specific gene regions are checked (gene list per pathology)

Pagina-indeling  Formules

egevens Controleren

Beeld Automatiseren Help

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

| 7 Opmerkingen

ﬁ”j & ptosNamow <11 <A A D\=[Z|® | (Standaard gl VoONWaElilke QDmagk > ZH Invocgen ~ 2 Ao [ [O0]
Pakken D " g 5y .. d.A. SE=== . @m. 9 o UZLeuven: OGM list with important genes/regions for ALL cases
U~ B A = = &£ = @ %

Klembord ~ Lettertype N Uitlijning N Getal TRG (T-ALL) chr7:38,240,024-38,368,055 |~

G160 v i Jx v 6215576.0 ~
IKZF1 chr7:50,301,453-50,407,088 NM_006060.6
A B E D E F G H | TRB (T-ALL) chr7:142,299,011-142,813,287 q a
79 5614 122 8 8 1670308.8 1686028.3 47969968.0  47985116.0 0.5 ¢
80 5704 121 8 8 69077995.69098372. 144981976.5 115003026.0 0.85 Myc chr8:127,736,231-127,742,951 NM_002467.6 D
81 5715 121 8 8 76672542, 76683752. 10590812.0 122601462.0 0.8 D
CDKN2A hr9:21,965,752-21,997,324 NM_000077.5

82 5721 121 8 8 79400041.79408918. 124316247.0 125325645.0 0.88 e - X
83 5771 122 8 8 57614499. 57631205. 10X08965.0 103726232.0 0.55 RN chr9:22,000,003-22,011,313 NM_004936.4 D(
84 5802 122 8 8 76435259, 76446470, 122800812.0 122601462.0 0.8 D
85 5894 992 9 9 32959181. 32962545, 596N48.2  5965520.8  0.82 PAXS chr9:36,831,269-37,036,268 NMD :
86 5961 992 9 9 2068479.82073727.336924871.0  37031741.0 0.99 ¢
87 6046 2380 9 9 490518 3 A90R18 2 110628 0 883108290 001 ABL1 chr9:130,713,016-130,887,670 NM_005157.6/NM_007313.2
88 620 . . . . . ] 1(
o Reportthis deletion: check in IGV: use Mane transcript for PAX5: NM_016734.3 05085.4 %
90 627 07166.4 L€
91 631 D
92 635 ogm[G RCh38] 01197104.2 1
93 645 D
o e 9p13.2(36924871 37031741)x1[0.42], => loss of exon 2-6 of PAX5 01987.5 b




Example 1: B-ALL

Work in Excel: download data

Now perform analysis of SV file
Order of SVs per chromosome from 1-22; then X and Y
So far: onlv checked translocatlons

: \ i /]
Now: Ic 2 ‘\\‘\\\ o I///I/ .

AN ALt

Bestand Start Invoegen Pagina-ini \\\

Feature FfIIer Scvttings

J 4 iAptos Narrow vH§
3 L
@ R * | Feature Selection:
4 .: ALL_Genelist_hg38 Barbara_VC
Klembord 5] Lettertyp: ® /
)2 ~ S| trar L | | Structural Variant Overlap Precision (Kbp): 12
/ Structural Variant Filter Setting
A B o l \Q Show all structural variants = @
1 |#hSma| v | QryCon ~ | Refcont-!| Refc ( | @ Show structural variants that overlap Feature Regions = Y/
% 1 =2 L I ‘ (O Hide structural variants that overiap Feature Regions = g
3 2 2432 2 -
4 3 2432 1
5 325 191 1 \ CNV Segment Overlap Precision (Kbp): 500
6 390 192 1 \ _CNv Hegrr‘ent Filter Setting:
L e o i Show all CNV segments = @
8 512 142 1 \
9 561 2112 1 @ Show CNV segments that overlap Feature Regions =
10 758 81 1 (O Hide CNV segments that overlap Feature Regions = %
11 906 271 1 . \a
pom w8 CoLoves
13 1066 131 2 'ﬁ/
14 1083 132 2 ,I/ -... o : TR PN
15 1162 132 2 P e o o \\2 e \\\‘\'\\
16 1257 62 2 7, . § sl A
17 1540 FET-T " Ao Ao Il acunt L o04 Teanc uu-n,‘uou-; n nu“\\ \4-|-..=A‘\, ST

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

vperauon: Annotated de Novo Assembly
Reference:  hg38_DLE1_Okb_Olabels_masked YPARs.cmap
Job ID: 996522
SV Filters
Feature SV Overlap Precision (Kbp): 12
SV Masking Filter. all
VAF Filter: 0-1
Self Molecule Count: 1
% in Control Database 2
% in Control Database for Enzyme: 2
SV Chimeric Score: all
Found in Self Molecules: yes
Overlap Genes: all
CNV Filters
Feature CNV Overlap Precision (Kbp) 500
Copy Number Type: all
Copy Number Confidence: 0
Copy Number Min Size (bp): 5.000.000
Copy Number Masking Filter: all
Aneuploidy Filters
Aneuploidy Type: all
Aneuploidy Confidence: -1
AOH/LOH Filters
S - . - -AOH/ILOH Minimum Size (bp): - 5.000.000
SV Filter Confidence Min Size (bp)
@ Insertion 0
@ Deletion 0
@ Inversion 0,01
@ Duplication -1
@ Intra-Fusion -1
@ Inter-Translocation -1
Feature File SV CNV Action
hg38genes_232025 @ @ o
Add Feature




Example 1: B-ALL

Work in Excel: download data

Now perform analysis of SV file
Order of SVs per chromosome from 1-22; then X and Y
So far: onlv checked translocatlons

: \ i /]
Now: Ic 2 ‘\\‘\\\ o I///I/ .

AN ALt

Bestand Start Invoegen Pagina-ini \\\

Feature FfIIer Scvttings

J 4 iAptos Narrow vH§
3 L
@ R * | Feature Selection:
4 .: ALL_Genelist_hg38 Barbara_VC
Klembord 5] Lettertyp: ® /
)2 ~ S| trar L | | Structural Variant Overlap Precision (Kbp): 12
/ Structural Variant Filter Setting
A B o l \Q Show all structural variants = @
1 |#hSma| v | QryCon ~ | Refcont-!| Refc ( | @ Show structural variants that overlap Feature Regions = Y/
% 1 =2 L I ‘ (O Hide structural variants that overiap Feature Regions = g
3 2 2432 2 -
4 3 2432 1
5 325 191 1 \ CNV Segment Overlap Precision (Kbp): 500
6 390 192 1 \ _CNv Hegrr‘ent Filter Setting:
L e o i Show all CNV segments = @
8 512 142 1 \
9 561 2112 1 @ Show CNV segments that overlap Feature Regions =
10 758 81 1 (O Hide CNV segments that overlap Feature Regions = %
11 906 271 1 . \a
pom w8 CoLoves
13 1066 131 2 'ﬁ/
14 1083 132 2 ,I/ -... o : TR PN
15 1162 132 2 P e o o \\2 e \\\‘\'\\
16 1257 62 2 7, . § sl A
17 1540 FET-T " Ao Ao Il acunt L o04 Teanc uu-n,‘uou-; n nu“\\ \4-|-..=A‘\, ST

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

vperauon: Annotated de Novo Assembly
Reference:  hg38_DLE1_Okb_Olabels_masked YPARs.cmap
Job ID: 996522
SV Filters
Feature SV Overlap Precision (Kbp): 12
SV Masking Filter. all
VAF Filter: 0-1
Self Molecule Count: 1
% in Control Database 2
% in Control Database for Enzyme: 2
SV Chimeric Score: all
Found in Self Molecules: yes
Overlap Genes: all
CNV Filters
Feature CNV Overlap Precision (Kbp) 500
Copy Number Type: all
Copy Number Confidence: 0
Copy Number Min Size (bp): 5.000.000
Copy Number Masking Filter: all
Aneuploidy Filters
Aneuploidy Type: all
Aneuploidy Confidence: -1
AOH/LOH Filters
S - . - -AOH/ILOH Minimum Size (bp): - 5.000.000
SV Filter Confidence Min Size (bp)
@ Insertion 0
@ Deletion 0
@ Inversion 0,01
@ Duplication -1
@ Intra-Fusion -1
@ Inter-Translocation -1
Feature File SV CNV Action
hg38genes_232025 @ @ o
Add Feature




Example 1: B-ALL

Whole genome circus plot, e novo assembly = Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.

vy . Cytogenetic band
. / =  Conventional karyotype: normal: 46,XX[20]
'y

After filtering using the bed file:

Reduced number of aberrations visible

SA track:
®@!nsertion
@Deletion
@!nversion (be careful: also the t(10;12) has been
@Duplication filtered out)

@Translocation

CNA profile




Example 1: B-ALL

Whole genome circus plot, e novo assembly

Female, 2 years old

=  Anemia, thrombopenia
’ Cytogenetic band *  Hyperleukocytosis with 82% blasts.
* W flm;T =  Conventional karyotype: normal: 46,XX[20]
i s %\\‘\‘ Ny, /
i
. ‘L\\\ D ‘ : /y,/ )
"b\;\\ 2
) S ~ em——— Z,

s

viachor[1 v A2 S CEC 27T MBD@e@ENa20-
N

©= (/ / W EI \
I } \ ; Press this button to add the filtered variants
=L | ‘\ / -~ to the “currated list”
=AW [ 5
e\ )54 x
o\ AV )
T % \ ~ _,:// / 4..% Are you sure you want to add the filtered records to the curation list?
5% N — Nl \\ a
O
z’” /,g”f T TR w il Curation Addition
6

CNA profile

Initially the curation list contained 0 items. 11 items were added to the
curation list after this operation

B



Example 1: B-ALL

De Novo Assembly =  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Work in Bionano Access: Variant classifier

Now perform analysis of SVs

[Curated Variant List v | X ™ & 2

Reconcile records Remove records  Remove all records

Putative Gene Y
classification Y Notes Type Y sviD Y RefStatPos(... Y RefEndPos (bp) YT Size (bp) (bp) Y Presentin%of ... Y overlap Genes Y Fusion

.

Unclassified loss 74 127.748.196 133.094.807 5346612 0 SH2D3C:MIR3960;MIR2861;CDK9;FPGS... ogm{GRCh38] 9¢3 9 E
Unclassified gain 79 13.883.191 29.311.476 15.428.286 0 FRMD4A;LOC101928453 MIR4293; MIR12.. ogm{GRCh38] 10p... = 10 E
Unclassified loss 96 230.737 9.308.760 9.078.024 0 SLC6A13,LOC102723544,KDM5A,CCDCT. ogm{GRCh38] 12p 12 E
Unclassified loss 139 2.068.666 19.097.020 17.028.355 0 MOB3A:IZUMO4,AP3D1,DOT1L.PLEKHJ1, ogm{GRCh38] 19p... = 19 E
Unclassified deletion 5961 36.924.871 37.031.741 101.622 0 PAX5 - ogm{GRCh38] 9p1 9 E
Unclassified deletion 8503 21.894.406 22523.108 620.605 1 TRD-AST - ogm[GRCh38] 14q. 14 E
Unclassified deletion 8510 22.422.983 22.451.049 26.122 0 TRD-AST - ogm{GRCh38] 14q... = 14 E
Unclassified deletion 8777 106.534.885 106.586.104 40.965 0 - - ogm[GRCh38] 14q 14 E
Unclassified translocation_interchr | 10981 11.870.531 35.029.693 -1 0 RUNX1,ETV6 RUNX1-ETV6 ogm{GRCh38] t(21... | 12,21 E
Unclassified translocation_interchr 10983 11.870.531 35.029.693 -1 0 RUNXT,ETV6 RUNX1-ETV6 ogm[GRCh38] t(21... 1221 E
Unclassified translocation_interchr = 11064 11.881.907 35.037.114 -1 0 RUNX1,ETV6 RUNX1-ETVE ogm[GRCh38] t{21... | 12,21 E



Example 1: B-ALL

De Novo Assembly

Work in Bionano Access: Variant classifier

Now perform analysis of SVs

| Variant Classifier

w | Range [chrd: 127,748.196-133,094,807

Q@A ?

Type
RefcontigiD1
Size (bp)
Start (bp)

End (bp)

Confidence

Fractional Copy ...

Copy Number
Algorithm
VAF

Overlap Genes

Nearest Non-Ov...
Nearast Non-Ov...

Number Overlap...

ISCN

UCSC Web Link1

loss

5.346.612
127.748.196
133.094.807

0

1,85

2

Region-based

0,076
SH2D3C;MIR3960;...
RALGDS

1.915

14.796
ogm[GRCh38] 9q34...

UCSC Web Link 1

v

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]
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Example 1: B-ALL

De Novo Assembly =  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.
=  Conventional karyotype: normal: 46,XX[20]

Work in Bionano Access: Curated variant list: after variant classifier:

Curated Variant List v | & *y & 2

Reconcile records Remove records  Remove all records

Putative Gene Y
classification Y Notes Type Y Chr Y RefStartPos(.. Y RefEndPos(bp) Y Size (bp)(bp) Y ISCN Y overlap Genes Y Fusion Presentin% of ... Y Det...

ely benign loss 9 127.748.196 133.094.807 5346 612 0gm[GRCh38) 9g3... | 74 SH2D3C; MIR3960; MIR2861.CDKO.FPGS:... 0 E 4
Pathogeni gain 10 13.883.191 29.311.476 15.428 286 0gm[GRCh38] 10p... | 79 FRMD4A:LOC101928453:MIR4293 MIR12... 0 E
Pathogeni loss 12 737 9.308.760 9.078.024 0gm[GRCh38] 12p... | 96 SLC6A13,LOC102723544;KDMSA.CCDCT... 0 E
kely benign loss 19 68 666 19.097.020 17.028.355 0gm[GRCh38] 19p... | 139 MOB3AIZUMO4AP3D1;DOT1LPLEKHJT;... 0 E
Pathogeni deletion 9 36.924.871 37.031.741 101622 0gm[GRCh38] 9p1... | 5961 PAX5 = 0 E

benign deletion 14 21.894.406 22523108 620,605 ogm[GRCh38] 14q... | 8503 TRD-AS1 = 1 E

cely benign deletion 14 22422923 22451049 26122 ogm[GRCK38] 14q... | 8510 TRD-AS1 : 0 E

benign deletion 14 106.534.885 106.586.104 40.965 0gm[GRCh38] 14q... 8777 : - 0 E
Pathogeni translocation_interchr = 12:21 11.870.531 35.029.693 X 0gm[GRCh38] 1(21... | 10981 RUNXT,ETV6 RUNX1-ETV6 0 E
Pathogenit translocation_interchr  12:21 11.870.531 35.029.693 -1 0gm[GRCA38) t(21... | 10983 RUNXT.ETV6 RUNX1-ETV6 0 E
Pathogeni translocation_interchr | 1221 11.881.907 35.037.114 - 0gm[GRCh38] t(21... | 11064 RUNXT,ETV6 RUNX1-ETV6 0 E



ALWAYS perform a visual check of Xp22.33 and Yp11.32 to exclude the P2RYS8::CRLF2 fusion

Only makes sense in De Novo pipeline: *  Female, 2 years old

=  Anemia, thrombopenia
=  Hyperleukocytosis with 82% blasts.

il I} o Vi ]
L e P L 2 i T i = Conventional karyotype: normal: 46,XX[20]
GD 64M 12aM 192M 266M am 384M 448M 512M 576M 64M
— I N p—
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sv
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o / Yp11.32: no molecules (female)



ALWAYS perform a visual check of Xp22.33 and Yp11.32 to exclude the P2RY8::CRLF2 fusion

Example of a positive case:
(not always detected by pipelines, Guided Assembly very
promising!!!)

Xp22.33: P2RY8::CRLF2

hg19Kne ' ILoRA AT, P:RYE

e :,w“ o oo = R NS s '@‘I \F ib‘r ot
rex LT e im0 1 o oo oo i oo
ocr_sad NN I T R B W ] 1 o

Yp11.32: P2RY8::CRLF2
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ALWAYS perform a visual check of 14932 to exclude fusion involving IGH

Only makes sense in De Novo pipeline: *  Female, 2 years old

=  Anemia, thrombopenia
[Gemome Browser ] Anchor (14| Range [Gii4: 104.856,575-107,040.718 | | Molecuies [Pack | IF Confenoe [ 1V | FindMap | Him-QCTENA oK N 20- ™ Hyperleukocytosis Wlth 82% b|ast5_

- - = - \ i — =  Conventional karyotype: normal: 46,XX[20]

o
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Example 1: B-ALL

Work in Excel: download data

=  Female, 2 years old

=  Anemia, thrombopenia

=  Hyperleukocytosis with 82% blasts.

=  Conventional karyotype: normal: 46,XX[20]

Repeat the entire process for the RVA analysis (except for check for P2RY8::CRLF2)

[check NV and SV e

Filter Profile [Hemato_19_06_2024o° v]

Filter by SV Type \ Show SV Type SV Confidence @ SV Minimum Size (bp)

General SV Filters

Insertion Recommended Prior to 1.6 v
Variant Annotation Filters

Deletion Recommended Prior to 1.6 v
Copy Number Variant Filters
Aneuploidy Filters Inversion Recommended Prior to 1.6 v
AOH/LOH Filters Duplication Recommended Prior to 1.6 v
Feature Filters )

Intra-Fusion Al v

Inter-Translocation Al v

Save As Filter Profile Apply Filters



Example 1: B-ALL

Work in Excel: download data

Female, 2 years old

Anemia, thrombopenia

Hyperleukocytosis with 82% blasts.
Conventional karyotype: normal: 46,XX[20]

Final result:

ogm[GRCh38]

9p13.2(36924871 37031741)x1[0.42], => loss of exon 2-6 of PAX5

10p15.3p11.23 (18514 _29311476)x2~3[0.44],
t(10;12)(p11.23;p12.3)(29628820;15233701)[VAF0.35],
12p13.33p12.3(230737_15233701)(ETV6)x1[0.42], => loss of ETV6
t(12;21)(p13.2;922.12)(11870531~11881907;35029693~35037114)(ETV6::RUNX1)[VAF0.57]

WHO:
B-lymphoblastic leukaemia/lymphoma with ETV6::RUNX1 fusion
Associated with a very favourable prognosis



Example 2: precursor B-ALL

QA parameters: optimal = Female, 11 years old
) =  Anemia, neutropenia/monocytopenia, thrombocytopenia
De Novo Assembly: circos plot o 0
) =  Hyperleukocytosis with 93% lymphoblasts.
Work in Excel: download data . )
=  Conventional karyotype:
46,XX,1(9;22)(934;911)[8]/46,sl,add(16)(p12)[2]
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Example 2: precursor B-ALL

QA parameters: optimal

Female, 11 years old

Anemia, neutropenia/monocytopenia, thrombocytopenia
Hyperleukocytosis with 93% lymphoblasts.

Final result: Conventional karyotype:
46,XX,t(9;22)(934;911)[8]/46,sl,add(16)(p12)[2]

Work in Excel: download data

ogm[GRCh38]

?1021.1944(143278152_248943333)x2~3[VAF0.14],
7p12.2(50324505_50399656)x1[VAF0.47], => loss of exon 4-7 of IKZF1
9p21.3(21925732~21960270 22165462)x1[VAF0.53], => loss of CDKN2A/2B
9p13.2(36759965 37121784)x1[VAF0.41], => loss of PAX5
t(9;22)(934.12;911.23)(130709559;23244051)(BCR::ABL1)[VAF0.39],
12021.33(91882647 _92157466)x1[VAF0.42], => loss of exon 2 of BGT1
12p13.33p12.3(230737_15233701)(ETV6)x1[0.42], => loss of ETV6
13914.2(48407665_48609400)x1[VAF0.24], => loss of exon 18-27 of RB1
13914.2(48408876_48510295)x1[VAF0.46] , => loss of exon 18-27 of RB1

WHO:
B-lymphoblastic leukaemia/lymphoma with BCR::ABL1 fusion

Incorporation of TKls in the treatment; improved the long-term survival rates for this leukaemia
IKZF1 alterations are associated with a poor response to TKls and worse overall survival



Example 3: B-ALL

QA parameters: optimal

=  Female, 4 years old

= Anemia

=  Hyperleukocytosis with 92% blasts.

=  Conventional karyotype: failure: 46,XX[2]

De Novo Assembly: circos plot
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Example 3: B-ALL

QA parameters: optimal

Female, 4 years old

Anemia

Hyperleukocytosis with 92% blasts.
Conventional karyotype: failure: 46,XX[2]

De Novo Assembly: circos plot
Work in Excel: download data

Final result:

0gm[GRCh38]
t(X;14)(p22.33;932.33)(1184290;105829284)(IGH::CRLF2),
3p21.31p12.2(44931202_81718429)x1[VAF0.43],
7p14.2p12.1(36400310 50676122)x1[VAF0.44], => loss of IKZF1
12p13.2(11635931 11819702)x1[VAF0.42], => loss of ETV6 exon 1-2
12921.33(91882647_92157466)x1[VAF0.48], => loss of BTG1 exon 2
17p13.3p11.2(66653_19154549)x1[VAF0.38], => loss of TP53
17q11.1925.3(26692353 81131977)x3[VAF0.38],

WHO:

B-lymphoblastic leukaemia/lymphoma with BCR::ABL1-like features

associated with high-risk clinical features

Recent studies have shown promising outcomes for B-ALL/LBL with BCR::ABL 1-like
features with the addition of tyrosine kinase inhibitors directed against specific genomic
lesions



Example 3: B-ALL

QA parameters: optimal

=  Female, 4 years old

= Anemia

=  Hyperleukocytosis with 92% blasts.

=  Conventional karyotype: failure: 46,XX[2]

De Novo Assembly: circos plot
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Exemple 3: B-ALL: OGM: version 1.8.1: the fusion IGH::CRLF2 is still not detected by pipeline

= with version 1.8.1, fusion IGH::CRLF2 is not detected nor with the RVA nor with the De Novo.

= So we checked whether the « Guided Assembly» could detect it



Example 3: B-ALL: OGM: Guided Assembly: the fusion IGH::CRLF2 is detected

Breakpoint on chromosome 14 : in IGH
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Example 3: B-ALL: OGM: Guided Assembly: the fusion IGH::CRLF2 is detected

Breakpoint on chromosome X : in CRLF2

| Genome Browser v | Anchor | X~ | Range [chrX: 866,766-1,494,193

| | Molecules [Pack v | I confidence [v] | Find Map IR E-QTEfRE A0
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Quality control parameters

* Bioinformatic pipelines

Lower size limit LOH LLOD

De Novo Assembly 500 bp yes 20-25% VAF

RVA 5 kb no 5% VAF at 300x coverage
* Insertions: 5-50 kb

Deletions: > 7 kb
Translocations: = 70 kb
Inversions: > 100 kb
Duplications: > 150 kb

=> the “De Novo Assembly” pipeline is required for the analysis of Acute Lymphoblastic Leukemia cases!!!
=> the best is to also run an RVA to be able to pick up the aberrations present at low VAF

=> for other hematological malignancies: usually the RVA alone is sufficient



Example 4: OGM identified hyperdiploidy in a B-ALL case with “normal” karyotype

=  Female, 18 years old
. "  69% blasts in blood
= / -/J.[_/_.«/ ] =  Karyotype: normal: late sample receipt
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Example 4: OGM identified hyperdiploidy in a B-ALL case with “normal” karyotype

=  Female, 18 years old
=  69% blasts in blood
=  Karyotype: normal: late sample receipt
=  FISH: monoallelic loss of 9934 and 12p13 and monosomy 7
=  CGH array: 36,XX,-2,-3,-4,-7,-9,-12,-13,-16,-17,-20
=> low hypodiploidy
=> high risk

/-:." = \
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Treatment protocols in ALL require extensive genetic testing:

Aberrations with clinical significance in terms of risk:

e ——
. . . . . . . .. Near haploidy (25-29 chr)
High hyperdiploidy (>50chr) t(1;19)(q23;p13) TCF3::PBX1 t(X;14)(p22;932)/t(Y;14)(p11;q32) IGH::CRLF2
15q13-15 rearrangements del(X)(p22.33)/del(Y)(p11.32) P2RY8::CRLF2 ow hypodiploidy (30-39 chr

TAL1 abnormalities]
t(2;8)(p11;q24) IGK::MYC

* recurrent structural rearrangements
* whole chromosome CNA

High hypodiploidy (<44, poo

t(7;10)(q34;p24) TRB::TLX1*
t(8;14)(q24;932) IGH::MYC
t(8;14)(q24;q11) IGL::MYC
dic(9;12)(p13;p13) PAX5::ETV6
(10;14)(q24;q11) TRA/TRD::TLX1*
t(12;21)(p13;922) ETV6::RUNX1

del(21)(g22.2) ERG

*better than other T-ALL
“prognosis variable

"extremely poor

chromosomal aberrations are shown on the left-hand side and involved genes on the right-hand side

Trisomy 5
del(5)(q32q33.3) EBF1, PDGFRB
t(5;9)(q22;q34) SNX2::ABL1

t(5;14)(q35;32) BCL11B:TLX3

del(7p12.2) IKZF1

t(7;19)(q34;p13) TRB::LYL1
dic(9;20)(p13;q11) PAX5
del(9)(p23.3) CDKN2A°
t(9;22)(q34;911) BCR::ABL1A
10p12 aberrations MLLT10

11q23 aberrations KMT2A
t(14;18)(q32;921) IGH::BCL2

(17;19)(q22;913) TCF3:HLFA

submicroscopic deletions

Table 1
Adeapted from: Cancer cytogenetics: Chromosomal and Molecular Genetic
Aberrations of Tumor Cells, Foutrh Edition. Page 202-204.



Example 4: correction baseline based on zygosity of structural variants

Copy number

m gains
m losses

Chromosome 2 Chromosome 17

2 - ®s eme e wmem - e 2 me - e oo L] oss

almost no heterozygous variants

0 50 100 150 200 250 300 350 0 20 40 60 80 100 120 140 160

After correction (baseline reset): 36,XX,-2,-3,-4,-7,-9,-12,-13,-16,-17,-20
=>|low hypodiploid karyotype



Example 5: correction baseline based on zygosity of structural variants

=  Male, 63 years old

= 90% blasts in bone marrow

=  Flow: pre-B-ALL

u Karyotype:
36,XY,-2,-3,-4,del(5)(931q33),-7,-9,-13,-15,-16,-17,-20,-22,+mar,inc[6]/46,XY[7]

=  Low hypodiploid clone. Prognosis: adverse. Add NGS to exclude TP53 mutation

marl mar?2 nar3 mard mar5



Example 5: correction baseline based on zygosity of structural variants

= Male, 63 years old
=  90% blasts in bone marrow
=  Flow: pre-B-ALL

If you only run the RVA:
Seems like hyperdiploidy: gain of multiple
chromosomes: gain of #1, gain of #8, etc



Example 5: correction baseline based on zygosity of structural variants

= Male, 63 years old
=  90% blasts in bone marrow
=  Flow: pre-B-ALL
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Indicates that there is LOH of chromosomes 2, 3, 4 etc ...
Indication for hypodiploidy cfr conventional karyotype!



Example 5: correction baseline based on zygosity of structural variants

= Male, 63 years old
=  90% blasts in bone marrow
=  Flow: pre-B-ALL
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Indication for hypodiploidy cfr conventional karyotype!



Example 5: correction baseline based on zygosity of structural variants

B gains
m losses

Copy number

17

Chramnsome 17

almost no heterozygous variants for
chromosomes 2, 3,4, 7,9, 13, 15, 16, 17 and 20

AOH/LOH

-
[}

o
€
=
c
>
a
o

()

18 19 20 21 22

After correction (baseline reset):
Karyotype occording to OGM: 36,XY,-2,-3,-4,del(5)(q31.1933.3),-7,-9,-13,-15,-16,-17,-20,(22p11.2q13.1)cth,del(22)(q13.1q13.33)

WHO: "B-lymphoblastic leukaemia/lymphoma with low-hypodiploidy".



Example 6: detection of small deletions: e.g. the one leading to the CRLF2::P2RY8 fusion

Male, 13 years old

90% blasts in bone marrow
Flow: B-ALL relapse
Karyotype:

39-48,XY,der(5)t(5;?10)(g3?;97?),?t(6;13)(p21;q14),del(7)(p11) or der(7)t(7;15)(p11;926),add(12)(p13),del(12)(p12),add(15)(q26) or
der(15)t(7;15)(p11;926),-16[3],?add(16)(p13)[7],+marl,+mar2[3],inc[cp10]//46,XX[4]
In total: 4/80 mitoses with donor hematopoiesis

= Conclusion: persisting aberrations with clonal evolution




Example 6: detection of small deletions: e.g. the one leading to the CRLF2::P2RY8 fusion

= Male, 13 years old
=  90% blasts in bone marrow

=  Flow: B-ALL relapse
OGM/Bionano: Rare variant pipeline: very complex pseudodiploid karyotype comparable to the conventional karyotype
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Example 6: detection of small deletions: e.g. the one leading to the CRLF2::P2RY8 fusion

= Male, 13 years old
=  90% blasts in bone marrow

=  Flow: B-ALL relapse
OGM/Bionano: De Novo Assembly pipeline: very complex pseudodiploid karyotype comparable to the conventional karyotype
De Novo Assembly detects a deletion on Xp22.33 and Yp11.32: resulting in the CRLF2::P2RY8 fusion gene!
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Example 6: detection of small deletions: e.g. the one leading to the CRLF2::P2RY8 fusion

Male, 13 years old

90% blasts in bone marrow

Flow: B-ALL relapse

the CRLF2::P2RY8 fusion was confirmed with FISH

CSF2RA

p2rve 2

WI-9855 —

FISH using the probe: XL CRLF2 DC BA [Xp22-Yp11, Metasystems] on 200 interphase nuclei and 10 metaphases:
- an unbalanced rearrangement of Yp11/CRLF2, with loss of the 5'cen CRLF2 signal in ~90% of nuclei and 7/10 metaphases

- 3/10 metphases with female karyotype (donor cells)

=>» FISH confirmed the cytogenetic cryptic deletion on Yp11, seen with OGM and leading to CRLF2::P2RY8

CRLF2 .,
g
3

|272 kb

302 kb

N
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X
o
N
N
w
w

10N |

-

CSF2RA

WI-9855 —]
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Yp11.32

v10.1




Example 6: detection of small deletions: e.g. the one leading to the CRLF2::P2RY8 fusion

Male, 13 years old

90% blasts in bone marrow

Flow: B-ALL relapse

the CRLF2::P2RY8 fusion was confirmed with FISH

= WHO entity: "B-lymphoblastic leukaemia/lymphoma, BCR-ABL1-like",
prognosis: adverse.

= Important remark: regions Xp22.33 and Yp11.32 need a visual inspection for
all ALL cases: sometimes the software does not call the CRLF2::P2RY8 fusion
although you can see it upon visual inspection




= Carefully validate and determine the filter settings you want to use

= Check your filter settings before every analysis '

= Recommendation:
- use the setting “ALL STRUCTURAL VARIANTS” and “ALL COPY NUMBER

VARIANTS” with a 1-2% control base threshold
(I do not recommend checking only the “NON-MASKED VARIANTS”)

- discard non-relevant SV’s or CNA’s then manually




Analysis: variant review

Criteria for manual review:

= Check all the SV’s that were retained by the filters manually in the software

= Confirm real CV’s
= Eliminate artefacts and false positives

=> Reasons for false positives/artefacts: poor alignment due to:

- N-base gaps in reference genome

- segmental duplications

- repetitive sequences (e.g. transposons)

- centromeres and telomeres: regions with highly repetitive nature




Analysis: variant review: example of a probably false translocation:
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translocation_interchr: t(15;22)(g25.3;911.23): example of translocation | would discard
=> not enough labels at |left breakpoint, not exact match, + overlap with CNV masked
region

=> “fail” for parameter “Fail_assembly chimeric_score”

=> not seen with conventional karyotyping



Analysis: variant review: example of a probably false translocation:
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Check the raw data: right mouse click: show molecules



Analysis: variant review: fail assembly chimeric score

A flag used to denote whether there might be a potential chimeric join at the variant
locus. This denotes whether a minimal chimeric quality score of 35 and coverage of
10X have been achieved around each SV breakpoint. A value of ‘pass’ means that the
two criteria have been met; a ‘fail’ denotes the criteria not met; and a ‘not_applicable’
value denotes that the check has not been performed. Notice that this check is
performed only for inversion and translocation calls.

Note: a chimeric quality score of a label on a genome map is the percent of molecules
that align to both sides of the label out of all molecules that align on either side near
this label.

Self_molecule_count: The number of molecules supporting the SV. Currently at
“recommended” value of “5”, but in Leuven we do not filter on this initially. We take it
into account in the decision together with other parameters



Analysis: variant review: example of a false translocation:
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translocation_intrachr: ogm[GRCh38] t(1;1)(p36.13;p36.13): example of translocation |
would discard

=> in region of CNV mask (purple)
=> seen in many samples



Analysis: variant review: example of a false translocation:
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Same as above, but inverted, so that you can better perform a visual inspection:
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translocation_interchr: t(3;6)(p21.2;p25.3): example of a “translocation” | would discard
=> not exact match, maybe small insertion but???, could just be miss alignment + overlap
with CNV masked region

=> “fail” for parameter “Fail_assembly_chimeric_score”



Analysis: variant review: example of a balanced translocation

Male, 75 years old

80% blasts in bone marrow; pancytopenia
Flow: AML

OGM/Bionano: Rare variant pipeline
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Centromeric to telomeric direction on g-arm

ogm[GRCh38]
t(9;11)(p21.3;923.3)(20397688;118479068) [’ KMT2A::3’'MLLT 3]
"AML with t(9;11)(p21.3;923.3)/MLLT3::KMT2A" (ICC 2022); Prognosis intermediate (ELN 2022 Dohner et al.)



Analysis: variant review: example of a balanced translocation

=  Male, 75 years old

. . . =  80% blasts in bone marrow; pancytopenia
You can also see the reciprocal translocation in Access: = Flow: AML

=  OGM/Bionano: Rare variant pipeline
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Analysis: variant review: example of an unbalanced translocation
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Analysis: variant review: example of a deletion

=  Male, 66 years old
=  90% blasts in bone marrow
=  Flow: AML
=  Karyotype: 46,XY,del(20)(q11g13)[10]
Conclusion: pseudiploid clone with deletion 20q. Recurrent in myeloid malignancies. ELN 2022: intermediate risk
= OGM/Bionano: Rare variant pipeline




Analysis: variant review: example of a deletion

=  Male, 66 years old
= 90% blasts in bone marrow
*  Flow: AML
=  Karyotype: 46,XY,del(20)(q11g13)[10]
Conclusion: pseudiploid clone with deletion 20q. Recurrent in myeloid malignancies. ELN 2022: intermediate risk
= OGM/Bionano: Rare variant pipeline
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Analysis: variant review: example of a deletion

=  Male, 66 years old
= 90% blasts in bone marrow
*  Flow: AML
=  Karyotype: 46,XY,del(20)(q11g13)[10]
Conclusion: pseudiploid clone with deletion 20q. Recurrent in myeloid malignancies. ELN 2022: intermediate risk
= OGM/Bionano: Rare variant pipeline
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Analysis: variant review: example of a deletion

=  Male, 66 years old
= 90% blasts in bone marrow
*  Flow: AML
=  Karyotype: 46,XY,del(20)(q11g13)[10]
Conclusion: pseudiploid clone with deletion 20q. Recurrent in myeloid malignancies. ELN 2022: intermediate risk
= OGM/Bionano: Rare variant pipeline
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Analysis: variant review: example of a deletion
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Analysis: variant review: example of a duplication

=  Male, 66 years old
= 90% blasts in bone marrow
*  Flow: AML
=  Karyotype: 46,XY,del(20)(q11g13)[10]
Conclusion: pseudiploid clone with deletion 20q. Recurrent in myeloid malignancies. ELN 2022: intermediate risk
= OGM/Bionano: Rare variant pipeline

APD267.5 APDD1267.3
PSIG KMT24 Frae i
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OGM
Rare Variant Pipeline analysis
2. Analysis of SVs

Important to define a list with
important genes per pathology:
check this list in detail for each

11923.3923.3(118470405_118479068)x3 [KMT2A-PTD] casell




Analysis: allways check the “Whole Genome” view

Example of case with AML. Bone marrow contained clot, so needed to work with blood sample
Bone marrow: 40% blasts, blood: 22% blasts.

Trisomy 8 and deletion of 139 is much clearer in “whole genome” view than in circos plot
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Analysis: allways check the “Whole Genome” view

Example of case with AML
Trisomy 8 and deletion of 13q is much clearer in “whole genome” view than in circos plot
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Analysis: allways check the “Whole Genome” view

Example of case with AML

Trisomy 8 and deletion of 13q: confirmed with conventional karyotype:

46,XY,del(13)(q13922)[6]/47,sl,+8[2]/46,XY[2]

Del(13)(q139g22) in
8 out of 10
metaphases.

Subclone with
trisomy 8 in 2 out of
10 metaphases.



Conventional karyotype:

CASE REPORT

Woman, 48y
MDS-IB2 (13% bl)




Copy number
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CASE REPORT

Woman, 48y
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= Conventional karyotype: 47-49,XX,inc[2]

= OGM:

ogm[GRCh38]
20011.23913.31(38709036_56550158)x1~2,

CASE REPORT

Woman, 48y
MDS-IB2 (13% bl)




CASE REPORT

Woman, 48 y
MDS-IB2 (13% bl)

= Conventional karyotype: 47-49,XX,inc[2]
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= Conventional karyotype: 47-49,XX,inc[2]
= OGM: — = ===

CASE REPORT

Woman, 48y
MDS-1B2 (13% bl)




= Conventional karyotype: 47-49,XX,inc[2]
= OGM:

CASE REPORT
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CASE REPORT

= Conventional karyotype: 47-49,XX,inc[2]
= OGM:

Woman, 48y
M DS—l BZ (13% bl) 20911.23913.31(38709036_56550158)x1~2,

(21)x2~3,
21022.12(34998849 35065453)x1~2, [RUNX1 exon 1-2; NM_001754.4]

ogm[GRCh38]

— Loss of exon 1-2 of the RUNX1 gene
= Loss of function type; tumor suppressor gene RUNX1
= Included in IPSS-M, major impact prognosis



CASE REPORT

Woman, 48y

MDS-IB2 (13% bl)

—> Such deletions also occur (constitutionally) in families with
platelet disorders and/or predisposition to myeloid
hematologic malignancies

A constitutional abnormality cannot be excluded in this
case.

= To be integrated with
- the family history

- personal history (previous thrombocytopenia, cfr "ITP"
since 2015).

- the constitutional character could be investigated by MLPA
on hair if induction not initiated (a dozen with bulb, case
discussed with Dr Sc H Brems).

(Ref: Song et al. 1999, Nature Genetics, 23: 166-175; Brown et al. 2020, Blood Adv, 4:1131-1144;
Almazni et al. 2021, Platelets, Feb22:1-4 ).



CASE REPORT — DNA (fibroblasts)

= Analysis with MLPA (SALSA MLPA P437-B1)
Woman, 48y - Deletion in RUNXI DETECTED with MLPA in DNA from

MDS-IB2 (1 3% b |) cultured fibroblasts

(Ref: Song et al. 1999, Nature Genetics, 23: 166-175; Brown et al. 2020, Blood Adv, 4:1131-1144;
Almazni et al. 2021, Platelets, Feb22:1-4 ).
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