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Molecular Studies in Small B cell Lymphomas

ADifferential diagnosis of disease subtypes

A Understanding evolution of the disease

A Prognostic groups and risk stratification

Probabilty of progression

A Guide management estrategies




Chronic Lymphocytic Leukemia /Monoclonal B-cell Lymphocytosis

A Diagnostic criteria
ACLL:x®8 L clonal CD5+ B |ymphocy
A SLL: Tissue involvement; proliferation centers

A 119, 12, 13q, 17p (FISH)
A TP53 mutations

A Others prognostic parameters need further studies (e.g. subclonal
TP53 mut; BCR stereotypes, IGLV3-21R110; Complex karyotypes
(O 3 or 5)in debate

Hallek et al Blood 2018;131(25):2745-2760.



Disease Progression in CLL

Clonal Bcell selection and expansion
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Chronic Lymphocytic Leukemia
Clinical Impact of Molecular and Genetic Subtypes
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CLL Prognosis: Cytogenetic and IGHV Mutational status

Probability of Overall Survival
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The Driver Genomic Landscape of CLL (WG/ES 1148 patients)

99 putative driver genes 105 recurrent CNA and few IGH translocations

BCR Signaling Inflammation
and Differentiation BIRC3, DDX3X, EGR2, GPS?, ] )
Cytoskeleton and CARD11. GPS2. IKZF3 IRF4, MYD88, POLR3B Notch Signaling
Extracellular R4, ITPKB, KLHLS, SAMHD1, TRAFS FBXWT, NOTCH], SPEN
Matrix PAXS, IGLY3-217110

ADAMTS4, ANK1, ARPC4, ITIH2

Copy number deletion

E 55%
<5%

( DNADamage )

. Metabolism ;
P H Copy number gain
and Cell Cycle Proteostasie ASXL1, CHKB, GPS2, GSR MAPK Signaling NFKE P5y5% ’
Control CULS, EEF1AT, FBXWZ, e o e BRAF, CREBT, GNB1, KRAS, Signalin D
RPS15, RPS16, RPS23*, MED1, MED12, RFX7, RSC1AT MAP2K], MAP2K2* MAP4KS g g9 <5%
ARPC4, ATM, BRCCS, RUFY1, SENP7, TRMT, MAPK4, NRAS, PTENTE, RAF1* IKBKB, NFKB1, NFKBIB,

CCND2, CDC258, CDKN1B usPs NFKBIE, RELA Copy number neutral
CENPB. CULS. DYRK1A loss of heterozygosity
INOSO, MED1, NCAPG* DSS%

NEKS, POT1, PWWP3A, <1%
RRM1", TP53, ZC3H18
\ / Translocations
MYC Signaling RNA Processing IGH ranslocations{s2%)
13q14 translocations (<0.5%)
Whnt Signaling CDCAT, FBXWT, FUBP1, CNOT3, DDX3X, DICER1*, DIS3, EWSRY,
‘ MGA, PTPN1T FAMS0A, FUBP1, NXF1, POLR3B, SF3B1, XPOT,
MED12, TFCP2, USPB ZC3H18, ZNF292, U1 snRNA
Cytoplasm
Chromatin ARID1A, ARIDSB, ASXL1, BAZ2A, BCOR,
: : CHD2, CREBBP, IKZF3, INO80, KMT2D,
Modification .. s 5 wsor, semoe spis, zuvus
Nucleus
3.8% of patients lack a driver alteration!
Puente XA et al Nature 2015, Landau D et al Nature 2015; Numbers from Knisbacher, Lin, Hahn, Nadeu, Duran-Ferrer et al.Nat Genetics 2022

Knisbacher, Lin, Hahn, Nadeu, Duran-Ferrer et al. Nat Genetics 2022 Image from Nadeu, Annu. Rev. Pathol. Mech. Dis. 2020.
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Clinical relevance of individual mutated genes in CLL
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Inter- and intra-patient heterogeneity

Trencadion the staircase at Park Gliell , Barcelona
(Antoni Gaud)
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Diagnosis Chemotherapy Progression Chemotherapy Refractoriness
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Clinicallmpactof clonaland sublconalmutationsin CLL

PNOTLHT wt
Subclonal MO TCHT mut
104 C7i104 ' 47104 = Clonal MOTGHT mut
EW. [ 55%4] [45%] 100 — F = 00D
Ea
III Fii| a0 —
o -
2 S § -
“HEE 0
e = -
= 20
14 20 = P = BB
a | F < OO0 |2 = o0
\ 3 - Poinvise compotisons
MOTCHT mutations T T T T T J T J
r 1 he. i < 5 5 7
Years
AT MNFKBIE RPS15
100 — | P = 001 100 — P=_012 100 —| P = 001
80 — a0 — a0 — J
% 60 | B 60 B 60—
2 g 3
= 40— = 40 g 40 —
20 — -
F <= 001 | F'P< 305? 20 4 = o014 4:: hﬁ;q 207
0 — | I | Ipﬂr’n\:v'se m.rr'ipﬂﬂ's::ms I o — POIrWISE COmpanrisons o — pairwise comparisons
I I | I | | I | [ T T [ | T T T
c 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7T
Years Years Years

Nadeu F et al Blood 2016; Leukemia 2017



RTIUM Fo
nsO R 74,
c© &

5
\é.//

LI
[T

Beyond IGHV mutational status: |GL323R110
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A Poor outcome
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IGVL3-21 R110 CLL has a clinical evolution similar to IGHV-unmutated
CLL independently of the IGHV mutational status

C1-CLL (CLL, Binet A)
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Hodgkin Lymphoma

DLBCL

~ 10% of cases

~ 90% of cases

Rossi et al., Blood 2018; 131:2761-72

DLBCL: diffuse large B-cell lymphoma



Unpublished data. Image pr




Novel patterns of CLL transformation under ibrutinib:
Terminal (Plasmablastic) differentiation

Unpublished data. Image provided by E Campo
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DLBCL: diffuse large B-cell lymphoma; HL: Hodgkin lymphoma Rossi D et al Blood 2011; 117:3391-401



CLL with expanded proliferationcent er s: NnAccel er a

Conventional Accelerated



DLBCL Transformation

Overall Survival of Patients with Conventional and Accelerated CLL and
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A pitfall in CLL treated with ibrutinib

DLBCL.: diffuse large B-cell lymphoma

A Unmutated IGHV CLL
A Adverse genetic alterations: TP53

A Multiple prior lines of therapy
A Ibrutinib for 10-48 months
A Ibrutinib hold (10-40 days) for different reasons: Surgery
A Evidence of progression: Nodal enlargement
A Morphology of highly proliferativei DL B CL 0
L i) A Re-introduction of ibrutinib led to clinical response
B ves HTES0h A Re-biopsy 3-6 months: CLL
;.’..s:a’z.’::\:o}‘;" -:;"‘....O o <l !,:-t,r.lv‘ A . . .
BNR R e e L e Follow-up without evidence of progression 7-30 months
(o T S TS
P 55 Y 3 L QRO
% Ki67 5.':.:5};‘» CHEIT B R A
s ..'f«'."-.:.'@“'";"if .'- .:: ..“.:?;,:v‘:..;

Slonim et al. Br J Haematol 2020; 191(1):e22-e25; Hample et al. Blood Adv 2020; 4(18):4508-4511



Similar chromosomal landscape of RT after different treatment modalities
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Pathways Genetically Altered in RT

# pathways
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Nadeu et al. Nat Medicine 2022; 28(8):1662-1671



Early seeding of RT: tracking driver mutations by sciaé¢q

Case 19 CLB-R

14.4y CLB CLB-R Duvelisib CP | Ibrutinib
/ A 4 4 v

Time point: 1 1.9y y 2 5.3y y 3 3.7y y 4 0.7y y 5 2.8y y 6
) | ! | TP53 p.l195T* —
v I I | I 11 1GLY3-21R10 p.
O I I NOTCHT*
= , , SF3B1* > | del(CDKN2A/B)
I TP53 p.G245D*
Not assigned: TP53 p.G244R*
I | I I I I *Mutation analyzed by scDNA-seq
I | I I I I
I | I I I I
100- ' ' ! s47 30 0.25
S . NA 7.0 Wom [ ] SF3B7+ NOTCHT
S L 753 p.G244R
Z| 2 77
e R 56 ] JO'” [ ] TP53p.195T
" 0 009 0.12 59 56 [ 7P53 p.G245D
13854 7428 10086 5664 9949
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Single cell analysis detects early seeding of subclonal
relapses and transformation in CLL

Case 12
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The OXPHO8"-BCRRW transcriptional axis of RT
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This axis might explain the selection and rapid expansion of small RT subclones under therapy with BCR inhibitors
Monti Blood 2005; Caro Cancer Cell 2012; Norberg Cell Death Differ 2017.

RT: Richter transformation; BCR: B-cell receptor Nadeu et al. Nat Medicine 2022; 28(8):1662-1671



