Estudios biolégicos basados en Secuenciacion Masiva
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Secuenciacion Masiva y Mieloma Multiple
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Secuenciacion Masiva y variantes gen NSD2 t(4;14)
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Progression probability

Secuenciacidén Masiva y mutaciones de TP53

Del(17p) y TP53 mut

Las mutaciones de TP53 son factor independiente de mal prondstico (IFM), (GEM)

TP53 Events

Unpublished data
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Secuenciacion Masiva Dirigida y Mieloma Multiple GEM
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Panel de captura de Secuenciacion Masiva targeted especifico de Mieloma

137 casos (64 casos analizados)

Panel vl Panel v3
(Rosa-Rosa at al. Cancers 2022)
Genes 37 109
IG
IGH IGH,|GK,IGL,TRA,TRB,TRG
Rearrangements
SNPs (CNVs) ~1.000 ~11.000
t(4;14) t(4;14)
1(6;14) t(6;14)
Txs t(11;14) t(11;14)
t(14;16) t(14;16)
t(14;20) t(14;20)

ID Targets | Size (bp) | % Targets | Probes | Size (Mbp)
Backbone_SNPs_real250Kb 10873 10.873 99.83% | 37475 1.95
Panel_MM_Genes_v2 1618 295.668 99.50% | 13839 0.43
Panel_MM_IG_TCR 409 229.946 97.37% | 10179 0.24
Panel_MM_Traslocations_Genes 94 26.622 99.00% | 2679 0.03
Panel_MM_Traslocations_Regions 213 61.199 | 100.00% | 6091 0.07
Panel_MM_v2_Recovery 15 4.019 100.00% | 443 0.00
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SureSelect XT probes can be used in
both Illumina and lonTorrent platforms
(choice based on scalability,
preferences, etc)

Juan Manuel Rosa
i+12/CNIO Investigador



Panel GEM v2 (0.5Mb)

Translocations FISH+ FISH-
NGS+ 23 2
NGS- 15 184
VPP 0.92
VPN 0.92
Sensitivity 0.61
Specificity 0.99
Global accuracy 0.92
Dellp FISH+ FISH-
NGS+ 11 10
NGS- 7 64
VPP 0.52
VPN 0.90
Sensitivity 0.61
Specificity 0.86
Global accuracy 0.82
Amplq FISH+ FISH-
NGS+ 26 4
NGS- 13 47
VPP 0.87
VPN 0.78
Sensitivity 0.67
Specificity 0.92
Global accuracy 0.81
Del17p FISH+ FISH-
NGS+ 8 10
NGS- 2 79
VPP 0.44
VPN 0.98
Sensitivity 0.80
Specificity 0.89
Global accuracy 0.88

Panel H120 v3 (2.7Mb) DNA

Translocations FISH+ FISH-
NGS+ 8 0
NGS- 2 54
VPP 1.00
VPN 0.96
Sensitivity 0.80
Specificity 1.00
Global accuracy 0.97
Dellp FISH+ FISH-
NGS+ 4 0
NGS- 2 58
VPP 1.00
VPN 0.97
Sensitivity 0.67
Specificity 1.00
Global accuracy _
Amplq FISH+ FISH-
NGS+ 16 2
NGS- 6 40
VPP 0.89
VPN 0.87
Sensitivity 0.73
Specificity 0.95
Global accuracy 0.88
Del17p FISH+ FISH-
NGS+ 4 2
NGS- 0 58
VPP
VPN 1.00
Sensitivity 1.00
Specificity 0.97
Global accuracy 0.97

* No hay diferencias observables entre usar lonTorrent o lllumina

Panel H120 v2 (2.7Mb) RNA

Translocations FISH+ FISH-
NGS+ 10 1
NGS- 0 53

VPP 0.91

VPN 1.00

Sensitivity 1.00

Specificity 0.98

Global accuracy 0.98

Yepantulla (2.06Mb)
Sensitivity Specificity
Translocations 1(0.75-1) 1(0.97-1)
Dellp 0.97 (0.82-1) 1(0.97-1)
Amplq 0.98 (0.9-1) 1(0.96-1)
Del17p 1(0.87-1) 0.98 (0.95-1)
Bolli (2.992Mb)
Sensitivity Specificity
Translocations 0.8 1
Dellp ?
Amplq ? ?
Del17p ? ?
Walker (4.5Mb)
Sensitivity Specificity
Translocations  0.94(0.85-0.98) 1(0.92-1)
Dellp 1(0.71-1) 1(96.45-1)
Amplq 0.98(0.88-0.99) 0.98(0.92-0.99
Dell17p 1(0.83-1) 0.98(0.94-0.99)




Ejemplo de Mieloma Hipodiploide con del1p32

CNVs
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Ejemplo de Mieloma Hiperdiploide con gan 1p

3 copies 4 copies
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LOH: odd number of copies No LOH: even number of copies



t(4;14) Long forms vs short forms

Full length coding fusion (IGH fusion before translation start site)

chrl posl chr2 pos2 form
chri4 105587675 chrd 1904543 short

IGH

NSD2 Coding NSD2 Coding Exon 2

MMSET Il

chri4 105746068 chr4 1900089 long
missing coding sequence and a truncated protein
9 9seq protein} chrl4 105859864  chr4 1871928 long
MB4-2lI [= ] ] -oon
MB4-311 [ [se] ool [reo] [rooee] [ ] ol e
(Stong, N. et al. 2023)
Human (hg38) chra chr4:1,869,393-1,984,192 Go B « » @& 0O = 2 | Ereeeeerogeeeeeenn
p16.2 p1533  pl531 p15.1 pla_ pl3 p11 q12 ql3.1 ql32 ql33 Q2121 q213 9222 q23 q24 azs q26 q27 q282 q283 q3L1  q3122 q313 gq321 q323  q34.l  q343 q:
114 kb
1,880 kb 1,900 kb 1,920 kb 1,940 kb 1,960 kb 1,980 kb
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Target RNA sequencing con el mismo panel de captura
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Secuenciacidén Masiva otros estudios, Mieloma Multiple, GEM
€ blood

Prognostic value of deep sequencing method for minimal residual disease detection in multiple
myeloma

GEMO5/GEMOO | _. =

Analytical and clinical validation of a novel in-house
deep-sequencing method for minimal residual

G E M 1 O disease monitoring in a phase Il trial for multiple

myeloma

Leukemia (2017) 31, 1446-1449; doi:10.1038/leu.2017.58

Molecular profiling of immunoglobulin heavy-
chain gene rearrangements unveils new potential
prognostic markers for multiple myeloma patients

Blood Cancer Journal 10, Article number: 14 (2020) \ Cite this article

En colaboracion
/ \ con el grupo de
GEN17FIT Elias Campos
Ot rO S WG S | > Proyecto Medicina

Personalizada




Reordenamientos de Igs identification in RNA

TYPE #CD138+

*100% IGH o IGK/IGL
NONE GH IGH 2
IGH+IGK+IGL 0% 6% IGK IGK 3

0% >~/ _— /_9% IGL 82% |GH+|GK/|GL
3% IGL 1 »>
_— (28/34)
IGH+IGK 12
(GHHGL IGH+IGL 16
o +
47% IGH+IGL (16/34)

IGH+IGK+IGL 0
NONE 0

B *previous results: 80% in DNA
R Rosa-RosalM, (...) Buenache N, (...) Martinez-Lépez J et al. Cancers 2022

Validation in DNA samples

Up to date, 13 out of 14 (>90%) analysed samples showed IG rearrangements in DNA

Distribucion de 34 muestras de ARN CD138+ de
pacientes con mieloma multiple

100% match RNA/DNA sequences



Biopsia liquida y Ultradeep Sequencing, Blood MRD
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Cum Survival

Biopsia liquida y Ultradeep Sequencing, Blood MRD

Cf DNA Amount

(ng)
46 98 38 (39%) 50 (61%) 254 (16-2060)

N. of patients N of Samples Postitive cfDNA Negative cfDNA

Survival Functions

Survival Functions Survival Functions
S BM_status i BF_status e — cfDNA_status
] g ; 0 ' ‘ _mo
n=6 M 1 M1 - =L
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0s - “loceneord i —+lcensores I‘ ; n= —1-censored
n=29 n=9

Cum Survival
=
Cum Survival
i
=]
Il
()]

02
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0 2000 40.00 60.00 8000 10000 00 2000 0.00 60.00 80.00 100.00 0 2000 20,00 5000 50,00 100,00
Meses_seg Meses_seg Meses_seg
BM BF cfDNA
Progresion Progresion Progresion
Positive Negative Positive Negative Positive | Negative
iti Positi 5 4 PPV 55,6% iti
Test Positive 7 22 PPV 24,1% Test ositive Test Positive 5 1 PPV 83,3%
Negative 1 5 NPV 83,3% Negative 4 23 NPV 852% Negative 4 26 NPV 86,7%
Sensitivity Specificity Sensitivity Specificity Sensitivity | Specificity
87,5% 18,5% 55,6% 85,2%
55,6% 96,3%

Notarfanchi L, et al; ASH 2023 OP



Oxford Nanopore Long-read Sequencing Technology (ONT)

DNA or RNA Why using ONT?

molecules

=

Allows to sequence of single molecules of up to 100Kb lengths
Simultaneous whole genome and whole DNA methylome sequencing

)

Motor protein
From the same sample:

Pore Non-conductive
+ membrane - Structural variations (deletions, duplications, CNVs, inversions etc.)
— - SNPs and point mutations
. Time - DNA methylation alterations (hyper-/hypomethylation)
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Larissa Haertle
Hematol. Malignacies

I . (H120/CNIO)
Aquisition of an ONT PromethlON machine in July 23

Established on MM cell lines and primary patient samples

- CD138+ purified MM BM
- Peripheral blood (PBMCs)

Tomas Di Domenico
(Bioinformatics, CN10O)




Drug Resistance Mechanisms and More...

. . o - ARP-1 BCMA KO ARP-1 BCMA KO BTZ
Multi-drug resistant cell line model: ARFL -
_¢0 Exposure 1o increasing
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w s MR 9
Findings: E“;
* BCMA deletion, huge BCMA inversion '
*  Promoter hypermethylation of a CDC42 downstream effector s
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Optical Genomic Mapping y Mieloma Multiple

Limitaciones en mieloma multiple

Isolation Labeling
blood/marrow b MaS de Un 1gr de DNA
* Extraccidon de DNA especifica
cells . .,
% * Aporta informacion CNV/Tx
nssue = ::g;mﬂ;m * Sin cel purificadas muestras >30% infiltracion
NNNNNCTTAAG
Extraction of Fluorescent Labeling of CTTAAG hexamers
UltraHigh Weight Molecular (UHWM) DNA using Direct Labeling Enzyme (DLE-1)

Loading and Imaging

DNA loaded into nanochannels and imaged

j imaged DNA molecule

—_— l 11 | | |

Analysis

| | digitized DNA molecules
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