INTEGRATING OPTICAL GENOME MAPPING AND NEXT-GENERATION
SEQUENCING IN NEWLY DIAGNOSED MULTIPLE MYELOMA PATIENTS

D. MARTINEZ 2, M. ARNAO ", I. LUNA', G. AVETISYAN2, N. TORRES?, A. BERENGUER?, A. ROMERO?3, N. BRU#, A. PACIOS®, B. LAMAS",

C. SOPENA, A. GALVEZ', E. SUCH' and J. DE LA RUBIA"2

"Hospital Universitario y Politécnico La Fe, Valencia, Spain

?Instituto de Investigacion Sanitaria La Fe (1IS La Fe), Valencia, Spain
3Hospital General Universitario de Elche, Alicante, Spain

“Hospital Universitario de la Ribera, Valencia, Spain

SHospital de Manises, Valencia, Spain

NS
P N
l"-"h.,‘
i
B —

1/

Instituto de Investigacion
Sanitaria La Fe

LaFe

Hospital
Unive[situri
i Politecnic

Infroduction

Genomic profiling is key to predicting outcomes in newly diagnosed multiple myeloma (NDMM). Although FISH remains the standard
method for cytogenetic diagnostic, its targeted approach limits the detection of a broader and more diverse range of genomic
abnormalities. Novel approaches such as Optical Genome Mapping (OGM) and Next-Generation Sequencing (NGS) provide a
more comprehensive genomic landscape, uncovering additional alterations. Nonetheless, their prognostic value remains to be fully

explored.

To evaluate cytogenetic abnormalities and the molecular profiling of CD138+ cells from NDMM patients using OGM and NGS.

Bone marrow pre-treatment samples from 53
patients with NDMM, referred from our center and
four additional insfifutions, were collected
between 06/2023 and 02/2025. CD138+ cells were
isolated with the RosefteSep™ MM Enrichment
Cocktail. FISH analysis was routinely performed.
High molecular weight DNA from CD138+ cells was
extracted, labeled with DLE-1 enzyme and loaded
on a Saphyr chip for subsegquent analysis using a
Saphyr™ system (Bionano). Additionally, NGS was
performed on CD138+ samples from a smaller
cohort, using a lymphoid gene panel with analysis
conducted via the SOPHIiA DDM™ platform.
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Monosomy 13 was the most frequent aneuploidy (43%).
Hyperdiploidy was observed in 56% of pts (47-78 chromosomes).

Median age: 62 years (range 39-78)
Female patients: 26 (49%)

 IGH translocations were identified in 20 cases:
o IGH:CCNDI (n=10, >50% associated with hypodiploidy).
o IGH:MAFB (n=3); IGH::FGFR3 (n=2); MYC::IGH (n=2),
IGH::CCND3 (n=1), IGH::NFKBI1 (n=1); IGH::MAF (n=1).

« MYC translocations were detected in 9 patients (Figure 2).
« Chromoanagenesis was identified in 9 cases:

o Chromothripsis (n=8)

o Chromoplexy (n=2)

«  OGM was positive in all FISH-negative cases (n=9),
« reveadling MYC-r, IGH::MAFB and cryptic 1p deletions.

« NGS (available in 22 pts) revealed at least one mutation in 9 cases (41%).
Al KRAS-mutated cases (n=7) showed hyperdiploidy.
«  MYC-rwere detected in two patients in this group.

MECOM

MAN1AZ2

IGL n=3
IGH
IGK
Figure 2. Partners of MYC franslocations.
Patient 7 Patient 26

No detectable somatic mutations . ... . . . - - . . -
P53}
KRAS - . . . L . No detectable somatic mutations
NRAS | P53
BRAF |- KRAS
Aneuploidy NRAS o
Hyperdiploid karyotype= . . I A ?R‘QF Pqtieni 1 2 Pqtlent 29
Hypodiploid karyotype _ Hyperdiploid ::r'-\l/[z)ti:pi
Trisomies - - Hypodiploid karyotype Y Y 1
Tetrasomies | Trisomies ! * \\ ! '/”/
Pentasomies | Tet . | ]
B1) Iy B2) O\t T Y
Monosomy chr. X Monosomies v \\ ,\\ \ o : /f/l/ <
M my chr. 13 Monosom y chr. X N \&\ . \\ : o & l
M my chr. 14 Monosomy chr. 13 @ \\ ) /7 //
M my chr. 22 - m mvc:r- ;; @\\\\\ = 7/
Xg gain my chr. il | ’.
1q gainf )l(qg ,3) ’3’\\‘ \:\ ~ \}/{/ — Ve f/ >
del(1p32)} o b e N S Z
del(1p32) N =N Vs N
del(1p) not 1p32 del(1p) not 1p32 11.1% N B N o > f -
del(4p) F del(4p) [l 5.6% ~ ~ 5= o =
del(4q) | del(4q) l37% = = // \ é
del(6q) } del(6q) = — / T -
6p gainf 6p gain [l 7-4% .,(9 :- o® “2 _;'E_;: / ——
del(8p) Bl del(8p) f 1.9% = ™~ _{ = &
el " : : | B
o q gain g W) i =
sl - 28 o8] I \ =
sl m om 3 . 3 L go . = S =S Ay =
del(11q) | - - - del(11p) fr9% f‘; % § (¢)] - ‘;’; \ _ I~ o
del(11p) | H del(12p) = S - = / . =
del(12p) | -] 28] -] 12p gain fo.0% = \ A
12p gainf del(13q) i 3.7% {&; f . &
del(13q) | =8 HH del(16p) Ml 7 < P SR = \\%
del(16p) | I. I R e —r < 7 = - N
del(169) i L H N del(17p) not involving TPa3 J1s% e ) \\% 2
del17p13)r £ E P Translocgations J// ‘ \
del(17p) not involving TPS3 | IGH translocations ‘-?( 4 /5 A\ \\\\\
Translocations [l EH t t(11,14)/IGH::CCND1 ,/?/ * \ 3 \\\\
IGH translocations t(4;14)/IGH::FGFR3 [ 3.7% li | l } \ \"
/ Vi \
t(11,14)/IGH::CCND1 | t(4;14) not involving FGFR3 j19% £ //II/ Il I i \‘\\\
t(4;14)/IGH::FGFR3 | B B t(6;14)/IGH::CCND3 ff1.9% 0
t(4;14) not involving FGFR3 | -} (14;16)/IGH::MAF §1.9% MYC L 6
(6:14)/IGH::CCND3 | -] - &‘33112’!5”'3;?"“21? 7.4% )
t(14;16)/IGH::MAF | pr > & » o » # e # » i = = 3 =3 5 s = .
ch gL ‘\m o ‘\1 ) o .*ﬁ‘ ) .ﬂﬂ*l & I\w & ) ‘.ﬁ - ‘:ﬂ* a? % a2 a% a¥ af a° %
£(14:20)/IGH::MAFB | -] [ | [ | | O ehromonloxy : S S ST A I SIS LT SIS SRS SIS .. 20 T A— R —— AR AR ——
MYC rearrangement [ . . . . . Chromothripsis ) \ 2
Chromoana genesis | -] ‘ r -] = B T T T R T R I T I Rt IR
Chromoplexy | | o & . o » o
Chromothripsist___, ., i S " | B 0 20 40 60 80 100 7 pmm BRI R INa R A S ART R N R Rt
HNmE e e YN R RNRRRRRRRRRAAAAARRAARSTITILSSSIRANR % patients : 2. o i e e L
MYC
N . . . . .
Figure 1. Landscape of Main Genomic Alterations in the Study Population.
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Figure 3. Examples of alterations detected with OGM. A)

Conclusions

« OGM and NGS reveal a wider range of genomic changes beyond
standard methods.

« These findings support the added value of advanced genomic tools:
improving diagnostic resolution and expanding our understanding of
genomic complexity.

« Ongoing analyses at our center using Whole Exome Sequencing (WES)
aim to correlate genomic alterations with clinical data in a larger cohort.

Chromoanagenesis events. A1) Chromothripsis involving chr. 3, 8, 17 y 20.
A2) Chromoplexy involving chr. 1, 4, 7, 13 and 15; and chromothripsis of
chr. 14. B) MYC rearrangements. B1) 1(8;22)(qg24.21;911.22)/IGL::MYC. B2)
t(14;20;8)(932.33;913.12;924.21)/IGH::MYC.
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