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OPTICAL GENOME MAPPING
IDENTIFIES MULTIPLE STRUCTURAL VARIATIONS AND
CATASTROPHIC REARRANGEMENTS IN B-CELL
PROLYMPHOCYTIC LEUKEMIA
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Background

+ B-cell prolymphocytic leukemia (B-PLL) is an extremely
rare condition, accounting for less than 1% of all lymphoid

leukemias )

+ The identification of more than 55% of lymphocytes in the |
blood or bone marrow with prolymphocytic morphology is
the hallmark feature of B-PLL

J
*B-PLLis a goor-prognosis disease with a median overall
survival (OS) of 3 years
Little is known about the true nature and underlying [Dro
oncogenic events in B-PLL

lymphocyte:

Two times the CLL lymphocyte
Nucleus: cytoplasm < CLL lymphocyte
Round nucleus, moderately condensed
chromatin

Prominent nucleolus
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Genetic characterization of B-cell prolymphocytic ;
leukemia: a prognostic model involving MYC and TP53 CK A aberrations

Elise Chapiro,'? Elodie Pramil,'? M'boyba Diop,* Damien Roos-Weil,'%* Clémentine Dillard,'? Clémentine Gabillaud,> Karim Maloum,*
Catherine Settegrana,? Lucile Baseggio,® Jean-Francois Lesesve,” Mélanie Yon,'? Ludovic Jondreville,'? Claude Lesty,? Frédéric Davi,'* TP 5 3
Magali Le Garff-Tavemier,'* Nathalie Droin,* Philippe Dessen,* Caroline Algrin,® Véronique Leblond,?* Jean Gabarre,® Simon Bouzy,*

Virginie Eclache,? Baptiste Gaillard,™ Evelyne Callet-Bauchu,® Marc Muller,"" Christine Lefebvre,'? Nathalie Nadal,’* Antoine lttel,' ags
Stéphanie Struski,'* Marie-Agnés Collonge-Rame,® Benoit Quilichini,'” Sandra Fert-Ferrer,'® Nathalie Auger,'? Isabelle Radford-Weiss, abnormal Itl eS
Lena Wagner,?' Sebastian Scheinost,?' Thorsten Zenz,?2 Santos A. Susin,? Olivier A. Bemnard,?*2* and Florence Nguyen-Khac,'* for the Groupe
Francophone de Cytogénétique Hématologique (GFCH) and the French Innovative Leukemia Organization (FILO)

— = ™M O — ™M o~ N ™M O~ O I~ ~N 0 O O n o N < < N O T N
H . 0, Pati D NI Nl ‘_I NI NI ml <t| 0~| ml ‘_I ‘_l NI ml NI ‘_I NI '\I ‘_I ‘_I ml ‘_I ol Inl NI NI ml ‘_I ml ml ‘_l NI NI ‘_I ‘_l
The majority of the cases (26 of 34 [76%) had an MYC > o S S S A S
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MYC translocation

abnormality, MYC translocation and MYC gain being mutually ,
del17p (TP53)

ey | [ [ 1 [ 1] [ ]|
HCK=5
Unbalanced translocations
ri3/3q
tri18/18q

The other frequent chromosomal aberrations were: o -
del8p(TNFRSF10)

» deletion (del)17p including the TP53 gene (13 of 34 [38%)]) delt1q (ATM)

% prolymphocytes E

+ trisomy (tri) 18/18q (10 of 33 [30%)]) D38+

exclusive.

* del13q (10 of 34 [29%)]) 5 R a8¢3%5% sg8s ¥ 3 8% RN
el 2 ¢ s23I22ey egleg 3§ o3 2
+ i3 (8 of 33 [24%)) v % omelooy| |3 ! EEREEER :3:B & E B: :

[

° trl 1 2 (8 Of 34 [240/01) Figure 1. Distribution of ch | abnormalities d d in 34 pati with B-PLL with 3 cy ic subgroup: MYC location, MYC gain, and
no MYC aberration. Each column represents 1 patient, and each row 1 particular genetic or laboratory parameter. Color code: black or blue, presence; gray, absence; white, not

o, available. CK, =3 chromosomal abnormalities; HCK, =5 chromosomal abnormalities. The percentages of prolymphocytes (indicated in black boxes) correspond to above:
° de|8p (7 Of 31 [23 /O]) median values, relative to the cohort as a whole.
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Prognostic impact of genetic lesions

No MYC ab (n=8)

C MYC ab without del17p (n=18)
11 MYC ab with del17p (n=7)
= 0.8 - median: not reached
=
a 0.6 -
—
)
= median: 125.7
= 0.4 1
(4]
o
o
a- 0.2 -
0 median: 11.1 p=.0006
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Our study

Conventional cytogenetics

. ‘ i . Next-generation sequencing
\

NGS CLL Community Panel

n=3 B-PLL Optical Genome mapping

Age at WBC Lymphocytes PTL
Patient gender . . Splenomegaly lymphoadenopathy First-line treatment Response Follow-up

diagnosis (x1079/L) (x1079/L) (x1079/L)
casel male 84 116.2 104.0 10.8 202 present absent Zanubrutinib (160 mg BID) PR 14 months
case2 male 87 125.5 117.5 12.9 137 present minimal Zanubrutinib (160 mg BID) PR 32 months
case3 female 80 30.5 28.8 6.2 56 present absent Zanubrutinib (160 mg BID) PR 26 months

I 4-6 marzo 2026
Fl re n Ze Palazzo degli Affari




Optical genome

>< | >< CONGRESSO
NAZIONALE

SIES2026

mapping

Isolate
High Molecular
Weight DNA

Label Specific
Sequences AcCross
the Entire Genome

Transfer Labeled DNA
into Cartridge
for Scanning

Load, Linearize & Image Labeled
DNA in Repeated Cycling
to Scan Whole Genome
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High-throughput, High-resolution Imaging of Megabase Length Molecules

Algorithms
Convert Images
into Molecules

Assembly Algorithms Align
Molecules de novo to Construct
Consensus Genome Maps

Cross-Mapping Across
Multiple Samples or
to a Reference
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SETEIFEIC] proteina Tipo di variante VAF (%)
riferimento
|:> TP53 NM_000546 5 c.518T>C p.(Val173Ala) missense 48,3
CXCR4 NM_003467 2 ¢.1013_1023del p.(Ser338Tyrfs*2) frameshift 2,3
N G S posizione posizione Tipo di Copie alleliche .
Gene genoma cromosoma s . . . Alterazione
cromosomica-inizio cromosomica-termine  variante (CNV)
XPO1 hg19 chr2 61719054 61719633 CNV 1.3 loss Chr 2
|:> TP53 hg19 chr17 7571530 7591021 CNV 1.4 del 17p
Patient clonotype :;I)-IV identity Functionality Junction
IGHJ6*02 - IGHD1-14*01 - .
case3 IGHVA-46"01 100 Productive CARAEPSGAGGMDVW

patients karyotype

Cytogenetlcs |:"> case3 44-46, X,-X, del(2)(p21),-2, del(6)(q22),der(9)t(2;9)(q21;p21),

+der(11)t(11:17)(q13:q21), +1-2mar[cp20] del(17p13) 92%

FISH
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Case#3: Optical genome mapping

Loss 17p13.3p11.1

17

Copy Number events
Il Homozygous Loss

Il Loss
I Gain
11 Amplification
Allelic events
| 1acH
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Case#1 B-PLL

SETLEPEIC] proteina Tipo di variante  VAF (%)
riferimento
I:"> TP53 NM_000546 7 €.687_695del p.(Thr230_lle232del) inframe_9 81,3
N G S TP53 NM_000546 6 c.578A>T p.(His193Leu) missense 4,4
Gene enoma cromosoma posizione posizione Tipodi  Copie alleliche Alterazione
g cromosomica-inizio cromosomica-termine  variante (CNV)
DLEU1 hg19 chr13 50656194 51102890 CNV 1.3 del 13q
:> TP53 hg19 chr17 7571530 7591021 CNV 1.1 del 17p

IGHV identity

Patient clonotype (%) Functionality Junction

Casei IGHJ4*02 - IGHD3-22*01 - 100 Productive CAKDQDYYDSSGYWRGY
IGHV3-30*18,IGHV3-30-5*01 YFDYW
IGHJ4*02 - IGHD1-26*01 - 100 Productive CARQSGSYVKDFDYW
IGHV4-39*01

patients karyotype FISH

Cytogenetics >

43-49, XY, -7,-10,212,-14, +15,i(15)(q10),add(17)(p12),

Case#l | jer(22)t(14:22)(q?21:q?13),+1-3marcp15)/46,XY[5]

del(17p13) 87%
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Copy Number events
1] Homozygous Loss Gain 17q11.1q25.3
I Loss
I Gain
11 Amplification
Allelic events
e Loss 17p13.3 p11.1

Structural Variants TP53

Case#l: Optical genome mapping

Insertion

Deletion

Tandem Duplication
Inverted Duplication
Inversion

Inversion Breakpoint
X\ Fusion or Translocation

TNF-family death receptors

MYCBP2/FBXL3 ez - — A

e\l FBXL3 — % N
\\ Mycgp2 L .
\ RBL - 52
Loss 13g22.2422.3 \\ ‘i\%\
x“‘.“.“ ’v,( .
%, l:" /
13 \\ " ?“ .
/10
DLEUL
e FAS
Loss Deletion 1023.2923.31 ‘. 8 TNFRSF10A
13q14.2q14.3 |

MYC Loss 8p11.22p11.21
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Sequenza di . - . o
Case#2 B_ P L L gene riferimento proteina Tipo di variante VAF (%)
TP53 NM_000546 7 c.713G>T p.(Cys238Phe) missense 87,4
Gene genoma cromosoma posizi_one_ . posi;ione . Tipo di - Copie alleliche Alterazione
N G S cromosomica-inizio cromosomica-termine  variante (CNV)
RB1 hg19 chr13 48877935 49054327 CNV 11 LOSS CHR 13
DLEU1 hg19 chr13 50656194 51102890 CNV 11 LOSS CHR 13
KLF5 hg19 chr13 73633355 73650114 CNV 2.9 GAIN CHR 13
PROZ hg19 chr13 113812863 113826529 CNV 2.9 GAIN CHR 13
CUL4A hg19 chr13 113862976 113883943 CNV 2.9 GAIN CHR 13
TP53 hg19 chr17 7571530 7591021 CNV 1.1 DEL 17P
BCL2 hg19 chrig 60795748 60986010 CNV 3 GAIN CHR 18
Patient clonotype :ZI)-IV identity Functionality Junction
Case#2 IGHJ5*02 - IGHD2-8*02 - 93.47 Productive CARHSCTGISCYLAGWFD
IGHV4-39*01,IGHV4-39*08 PW
patients karyotype FISH
Cytogenetics — 42-46, XY,-2,-5,-6,-7,i(7)(q10),+der(8)add(8) (q24),add(9)(p24),- del(17p13) 94%
Case#2 10,add(12)(p13),-13, der(18)t(13;18)(q14;923),add(19)(q13),-20,-21,-22,+2- o
del(13q14) 93%
5mar{cp20]
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Gain 18q21.2 - q22.1

Case#2: Optical genome mapping
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ChromoanageneS|s

Multiple chained translocations in chromosomes 12,17 and 21 with features typical of catastrophic genomic
events, collectively referred to as chromoanagenesis, and specifically resembling chromoplexy

BCL2

P31
\ ..

MDM2

TPS3
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Conclusion

v When integrated with NGS, OGM reveals convergent, multi-hit
genomic alterations affecting both intrinsic and extrinsic
apoptotic pathways (TP53, TNFRSF10, FAS, BCL2, BCL2L11,
MDM2) as well as key regulators of cell-cycle control (CDK2,
CDK4, RB1), expanding the genomic spectrum of B-PLL
beyond the established MYC/TP53 prognostic model
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