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» New high-risk definition

» Optical Genome Mapping



Genetic markers with prognostic significance
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MSMART 3.0: Risk Stratification of Active MM

High-Risk Myeloma Standard-Risk Myeloma
. FIS'I'-'t{4'14] All others including:
* t(14;16) : I:'::T“
" t(14;20) (11;14)
* Del 17p = t(6;14)
" 1q gain

* Double-Hit Myeloma = Any 2 high risk abnormalities
* Triple-Hit Myeloma = 3 or more high risk
abnormalities

= TP53 mutations




R_ISS 3,060 patients

R-ISS
Stage  Criteria S-year OS No. (%)
I All of the following criteria must be met: 82% 871 (28%)
e Serum 2-MG <3.5 mg/L
e Serum albumin >3.5 g/dL
* No high-risk cytogenetics
* Normal serum LDH
II Not stage I or III 62% 1,894 (62%)
III Both of the following criteria must be met: 40% 295 (10%)

1. Serum p2-MG >5.5 mg/L and

2a. High-risk cytogenetics or

2b. Elevated serum LDH

*High-cytogenetics: t(4;14), 1(14;16), del(17p)|

Limitation of the R-ISS: 62% were classified into the intermediate-risk category
(R-ISS 1), possibly including patients with different risk levels of progression/death.

Palumbo A et al, J Clin Oncol 2015



R2_|SS Risk Feature Score Value® | Training set: 2,226 patients

Validation set: 1,214 patients

1SS |l 1

1SS i 15

[del(17p) T ]

LDH high 1

t(4;14) 1

1g+ 0.5
Group No. (%) Total Additive Score
Low (1) 428 (19) 0
Low-intermediate (1) 686 (31) 0.5-1
Intermediate-high (Ill) 917 (41) 1.5-2.5
High (IV) 195 (9) 35

D’Agostino M et al, J Clin Oncol 2022
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OS in the training set

Il vI: HR 1.90, 95% Cl 1.49 to 2.42, P <.0001
Il vI: HR 3.58, 95% Cl 2.85 to 4.49, P < .0001
IV vI: HR 6.42, 95% Cl 4.91 to 8.40, P < .0001

Median OS
— R2-ISS | NR
— R2-ISS I 109 months
— R2-1SS 1l 68 months
—— R2-ISS IV | 38 months
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— R2-ISS IV | 34 months

OS in the validation set

Il vI: HR 1.52, 95% Cl 1.04 to 2.24, P=.032
I'vI: HR 3.09, 95% CI 2.17 to 4.39, P < .0001
IV vI: HR 5.71, 95% CI 3.87 to 8.44, P < .0001
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D’Agostino M et al, J Clin Oncol 2022



Overall survival

OS of R-ISS Il patients according to the R2-ISS

Training set Validation set

Overall survival

D’Agostino M et al, J Clin Oncol 2022



Heterogeneity in high-risk patients

t(4;14) overall survival del(17p) overall survival
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Patients < 65 years, double HDM/ASCT

Do other chromosomal changes impact the outcome?




New high-risk definition

> t(4;14)/t(14;16)/t(14;20) with 1g gain and/or del(1p)
» Del(17p) (20% cut off) and/or TP53 mutation

» 1q gain + del(1p) or bi-allelic del(1p)



New high-risk definition

> t(4;14)/t(14;16)/t(14;20) with 1g gain and/or del(1p)



Overall survival graded by number of adverse lesions
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Boyd KD, Leukemia 2012



Heterogeneity in high-risk patients

Overall survival according to del(1p32)
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Years from diagnosis
N at risk
No del(1p32) 142 130 109 76 40 26 12
del1p32 15 9 2 1 1 0 0

Hebraud B et al, Blood 2015



Survival probability

Strata

0.751

0.501

0.251

0.0041

No hit

Single Hit

Double Hit

Survival according to co-occurrence of genetic lesions

PFS

P = 0.00063

NDMM who received an ASCT at the Royal
Marsden Hospital NHS Foundation Trust
between January 2014 and October 2019
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Cytogenetic risk markers:
« t(4;14)

« t(14;16)

« t(14;20)

* gain(1q)

« del(17p)

Co-occurrence of =2 lesions: double hit
Single lesion: single hit

Panopoulou A, HemaSphere 2023



New high-risk definition

» Del(17p) (20% cut off) and/or TP53 mutation



Bi-allelic TP53 inactivation is associated with poorer prognosis

17p13.1
N D) chr17
TP53 ]

RS e )
Herrero AB, Int J Mol Sci 2016

Double hit MM
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Lionetti M, Expert Rev Mol Diagn 2017
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Bi-Allelic = Del + Del, Del + Mut, or Mut + Mut
Mono-Allelic = Deletion or Mutation alone
Wild-Type = No Deletion and No Mutation Detected



del(17p) without TP53 mutation confers a poor prognosis in intensively treated
newly diagnosed patients with MM

100 = no del(17p)
== del(17p)/ TP53wt
w 80- == del(17p)/ TP53mut « 121 newly diagnosed MM patients with a
g s del(17p) in > 55% of plasma cells.
= B0-
]
E .0 « One-third of these patients had an additional
ﬁ mutation in TP53.
g 2. p-value < .0001 _ o _
« Uniformly treated with intensive therapy,
0 ’ : ; : including ASCT.
0 50 100 150 200
Months - Outcome was compared to a large control
fvent/N  Median survival (mo) population (2,505 patients) lacking del(17p).
601/2505 152,2
39/76 52,8
33/45 36

Corre J et al, Blood 2021




New high-risk definition

» 1q gain + del(1p) or bi-allelic del(1p)



Chromosome 1 abnormalities and prognosis

Delstion 1p32 Deletion 1p22
PFS ) PFS

Losses
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* 1195 patients in IFM trial

* Major negative prognostic factors for OS and PFS
» Confirms importance of 1p deletion from previous studies

Hebraud B, Leukemia 2013
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Biallelic deletion of 1p32 defines ultra-high-risk
myeloma, but monoallelic dd(1p32) remains a strong

prognostic factor

2551 NDMM patients
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Schavgoulidze A et al, Blood 2023



Patients GEM with new high-risk definition

e Del (17p): 89/1157 > 7.7%

 t(4;14) + 1q gain / del(1p) = 65/902 = 7.2%
- 19.7%
* t(14;16) + 1q gain / del(1p) = 19/902 = 2.1%

* 1q gain + del(1p) = 24/902 2 2.7%

GEM: GEMO5, GEM2010, GEM 2012



Del(17p) 10 — 20 — 50%: OS
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FISH-probe panel (recommendation)/TP53 mutations
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Oportunity for detection of gene mutations,
translocations and CNAs using a single NGS assay
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» Optical Genome Mapping



_ Saphyr Chip linearizes DNA in
Optical Genome \ NanoChannel array

Mapping

bionano

Highly Sensitive Detection Across Structural Variant Types

—

-

Insertions/deletions Balanced and unbalanced Inversions Duplications Aneuploidy
500 bp for diploid genomes transiocations larger than larger than
5 kbp for mosaic sample larger than 30 kbp 30 kbp
50 kbp

Full Chromosomes




Optical Genome Mapping
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Isolate ultra-high molecular

Transfer labeled DNA into Algorithms convert images Visualize and curate SVs within
weight (UHMW) DNA ! cartridge for scanning of molecules into digital maps ! the graphical user interface

i Label and stain specific sequences i Algol

Load, linearize, & image labeled
across the entire genome and stained DNA in repeated cycles

rithms align molecules to reference maps

to construct consensus genome maps
to scan copies of the whole genome
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Optical Genome Mapping
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Aneuploldy

Copy number
w

Anguploidy

Optical Genome Mapping

¢ del(1p) OGM[GRCh38] 1p31.1p21.1(71781484_101871876)x1~2 -> No visible por FISH
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M YC trisomies
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