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SAMPLES: Genetic analyses have to be done in the infiltrated tissue sample
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B-cell maturation process, and their derived B-cell lymphomas
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B-cell clonality: The IG rearrangement/s

Genetic alteration: test Diagnostic use Clinical impact Future assays
B-cell neoplasms IG gene rearrangement: PCR- Usetful in certain WGS for the detection of
based assays with fragment circumstances to CNAs and SVs
analysis or HTS demonstrate WTS to detect
monoclonality of B-cell microenvironment
lymphoproliferations to signatures

establish a diagnosis;
mandatory in certain
entities (eg, pediatric-type
FL)

EuroClonality/BIOMED-2

Clonal - .
.- * To demonstrate B-cell monoclonality
ok_AJLJL A s Ak
- o * To demonstrate clonal relationship
. between entities (ie CLL and Richter)
Polyclonal =
202 LL_!\_I\AA_L_ AA ik ) S MA/\MMA

L;: m;slk: 324 ,12|;: 339,1s| l:; 356,13|
196 582 902 545

Van Dongen et al, Leukemia 2003; Evans et al, Leukemia 2007; Langerak et al, Leukemia 2016; Stewart et al, Blood Adv 2021; De Leval et al, Blood 2022




Chronic lymphocytic leukemia (CLL)

Hallek et al, iwCLL Guidelines, Blood 2018 CIT era

Diagnostic test General practice Clinical trial

Additional tests before treatment

Molecular cytogenetics (FISH) for del(1 3q), del(11q), Always Always
del(17p), add(12) in peripheral blood lymphocytes

Conventional karyotyping in peripheral blood NGI* Desirable
lymphocytes (with specific stimulation)

TP53 mutation Always Always

IGHV mutational status Always Always

Hallek et al, Blood 2018; De Leval et al, Blood 2022; Medina et al, Med Clin 2025



Chronic lymphocytic leukemia (CLL)

Hallek et al, iwCLL Guidelines, Blood 2018

CIT era

Diagnostic test General practice Clinical trial
Additional tests before treatment
Molecular cytogenetics (FISH) for del(1 3q), del(11q), Always Always
del(17p), add(12) in peripheral blood lymphocytes
Conventional karyotyping in peripheral blood NGI* Desirable
lymphocytes (with specific stimulation)
TP53 mutation Always Always
IGHV mutational status Always Always
Genetic alteration: test Diagnostic use Clinical impact Future assays
Chronic lymphocytic [ IGHV mutation status™: IGHV Prognostic and predictive. | Determining BcR
leukemia/small sequencing IGHV gene mutational stereotypy and IGLV3-
lymphocytic status remains stable 218110 mutation status
lymphoma through the disease for risk stratification;
(CLL/SLL) course and only needs to tracking of resistance
be performed once mutations (BTK, PLCG2,
: : and BCLZ;
del(11q), +12, del(13q), del(17p)*: Prognostic and del(17p) is supplemental Table 3)
FISH predictive. FISH testing | \WGS for mutations,

should be performed
before each new course
of therapy

TP53 mutations™: HTS Prognostic and predictive.
TP53 sequencing should
be performed before
each new course of
therapy unless already
demonstrated

Detection of complex karyotype Prognostic
(=5 abnormalities):
cytogenetics™ or SNP arrays

CNAs, SVs, and
complex karyotype
determination

MRD testing using HTS to
guide therapy decisions

*Required/strongly recommended in the National Comprehensive Cancer Network 2022 guidelines.  Hallek et al, Blood 2018; De Leval et al, Blood 2022; Medina et al, Med Clin 2025




Chronic lymphocytic leukemia (CLL) IMPACT OF PROGNOSTIC FACTORS BY TREATMENT REGIMENS
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Kang and Ahn, Acta Haematologica 2024; Abrisqueta et al, SCS 2024
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Chronic lymphocytic leukemia (CLL) IMPACT OF PROGNOSTIC FACTORS BY TREATMENT REGIMENS
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d'interés Diagnostic Pronaostic Tractament: 11 Tractament: 2L | Tractament: altres

TP53 NM_000546.5 Exons 2-10 X X X
IGHV https://www.imgt.org/ X ¥
BTK NM_000061.2 Exons 14-16 X Fallida a ibrutinib
PLCG2 NM_002661.5 Exons 19-24 X Fallida a ibrutinib
BClL2 NM_000633.2 Exons 2-3 X Fallida a venetoclax

Kang and Ahn, Acta Haematologica 2024; Abrisqueta et al, SCS 2024



Mantle cell ymphoma (MCL)

Genetic alteration: test Diagnostic use Clinical impact Future assays
Mantle cell CCND1 rearrangementt: FISH Consider if CCND1 IHC is MRD testing using HTS to
lymphoma negative guide treatment
decisions
CCNDZ2 and CCND3 Consider in CCND1-R- WTS or targeted gene
rearrangementt: FISH negative tumors expression panel for
proliferation and
TP53 mutation*: HTSE Prognostic and guide signatures of NnnMCL vs

managemenﬁ ' cMCL

t(11;14)(q13;932)/CCND1::IGH

chr11 der(11)  chri4 der(14) JA58 )
\ 5[\ N
g \:\‘/‘ N / \ A / \ /f\ /\
CCND1l o PY220C gDNA 21% /)
IGHY ELCCNm A,_;@fj\ ;&
TP53 sequencing (Sanger or NGS)

FISH IGH::CCND1

Eskelund et al, 2017, De Leval et al, 2022; Lopez et al, 2024; Abrisqueta et al, SCS 2024




Mantle cell ymphoma (MCL)

Genetic alteration: test Diagnostic use Clinical impact Future assays
Mantle cell CCND1 rearrangementt: FISH Consider if CCND1 IHC is MRD testing using HTS to
lymphoma negative guide treatment
decisions
CCNDZ2 and CCND3 Consider in CCND1-R- WTS or targeted gene
rearrangementt: FISH negative tumors expression panel for
proliferation and
TP53 mutation*: HTSE Prognostic and guide signatures of NnnMCL vs
management' ' cMCL

t(11;14)(q13;932)/CCND1::IGH
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TAVNAVATAYAY \ ,
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TP53 sequencing (Sanger or NGS
FISH IGH::CCND1 q g (Sang )
Gen Transcrit referent Regio especifica Indicacio clinica Indicacio clinica | Indicacio clinica | Indicacio clinica| Indicacio clinica
d'interés Diagnostic Pronostic Tractament: 1L | Tractament: 2L | Tractament: altres
TP53 NM_000546.5 Exons 2-10 X X X X
BTK NM_000061.2 Exo 15 X Fallida a ibrutinib
PLCGZ NM_002661.5 Exons 19-24 X Fallida a ibrutinib
BIRC3 NM_ 001165.5 Exons 2-9 X Abans d’ibrutinib
BCL2 NM_000633.2 Exons 2-3 X Fallida a venetoclax

Eskelund et al, 2017, De Leval et al, 2022; Lopez et al, 2024; Abrisqueta et al, SCS 2024




Mantle cell lymphoma (MCL): Identification and management of high-risk MCL

Table 1. High-risk prognostic features in patients with newly diagnosed or relapsed MCL

Features

Accepted ultra-high-
risk features

Newly diagnosed MCL

De novo blastoid or pleomorphic histology with high-risk
mutations*’

Ki-67% =50%T in involved tissue biopsy with blastoid or
pleomorphic histology'**'

£TP53 mutation (R273) with other high-risk gene mutations
(KMT2D, NSD2, CCND1, NOTCH1, CDKNZ2A, NOTCHZ,
or SMARCA4 mutations) and extensive disease burden®®

CNS involvement with systemic disease™

R/R MCL

Transformed blastoid or pleomorphic histology
(transformed from classic histology; ie, disease resistant to
BTKi, venetoclax, and anti-CD19 CART)*°

Primary BTKi-refractory disease '~

Refractory to 23 previous lines of standard therapy
(including BTKi)'?

Triple-resistant MCL (disease resistant to BTKi, venetoclax,
and anti-CD19 CART)'#**

Accepted high-risk
features

Blastoid or pleomorphic histology™

Ki-67 =50%T in involved tissues with classic histology '’

TP53 mutation'* and/or del(17p) by FISH, TP53
overexpression by IHC, and/or non-TP53 mutations
(NOTCH1/NOTCHZ, KMT2D, NSD2, and SMARCA4
mutations)**

CcK**

MYC rearrangement and/or amplification®*™

TP53 expression in >50% of cells or a high combined MIPI
score

Simplified MIPI score 6.2

Bulky disease]|

0

High-risk features for patients with newly diagnosed
disease'”

<2 previous lines of standard therapy

Progression within 24 months of first-line therapy™

MRD™ status after therapy§

Jain and Wang, Blood 2025



Mantle cell lymphoma (MCL): Identification and management of high-risk MCL

Table 1. High-risk prognostic features in patients with newly diagnosed or relapsed MCL

KMT2D
NOTCH1/NOTCH2
NSD2
SMARCA4
CCND1
CDKN2A

Non-TP53 mutations

Features

Accepted ultra-high-
risk features

Newly diagnosed MCL

De novo blastoid or pleomorphic histology with high-risk
mutations*’

Ki-67% =50%T in involved tissue biopsy with blastoid or
pleomorphic histology'**'

£TP53 mutation (R273) with other high-risk gene mutations
(KMT2D, NSD2, CCND1, NOTCH1, CDKNZ2A, NOTCHZ,
or SMARCA4 mutations) and extensive disease burden®®

CNS involvement with systemic disease™

R/R MCL

Transformed blastoid or pleomorphic histology
(transformed from classic histology; ie, disease resistant to
BTKi, venetoclax, and anti-CD19 CART)*°

Primary BTKi-refractory disease '~

Refractory to 23 previous lines of standard therapy
(including BTKi)'?

Triple-resistant MCL (disease resistant to BTKi, venetoclax,
and anti-CD19 CART)'#**

Accepted high-risk
features

Blastoid or pleomorphic histology™

Ki-67 =50%T in involved tissues with classic histology '’

TP53 mutation'* and/or del(17p) by FISH, TP53
overexpression by IHC, and/or non-TP53 mutations
(NOTCH1/NOTCHZ, KMT2D, NSD2, and SMARCA4
mutations)**

CK_‘_-

MYC rearrangement and/or amplification®®>"

TP53 expression in >50% of cells or a high combined MIPI
score

Simplified MIPI score 6.2

Bulky disease]|

High-risk features for patients with newly diagnosed
disease'”

<2 previous lines of standard therapy _

Progression within 24 months of first-line therapy™

MRD™ status after therapy§

TP53 (17p13) deletions

TR N S TR T

#f 2% & ®x 8 ¥v Ea&

fo. 2R » % anx A&A
% L1 At ~ £ K @
Complex karyotype MYC rearrangements
MYC amplifications

CDKN2A (9p21) deletions

Jain and Wang, Blood 2025




Marginal zone lymphomas

Genetic alteration: test Diagnostic use Clinical impact
Marginal zone BCL2 and CCND1 Detection prompts
lymphomas (MZL) rearrangements: FISHT considering a diagnosis
MYD88 L265 mutationt: AS-PCR of other entities; see
or HTS scenarios 1 and 2 in
Table 3 and
supplemental Figure 3
Extranodal MZL of | MALT1, BCL10, FOXP1 Detection is useful in FISH MALT1
mucosa rearrangementst: FISH certain circumstances to
associated +3, +18%%: cytogenetics and FISH support the diagnosis
lymphoid tissue \ b g ‘i ( i
(MALT t(11;18) BIRC3::MALT1*: FISH in H MALT1 rearrangements are ( 5 j LY L
lymphoma) pylori-positive gastric MALT associated with lack of g 2 3 . s
lymphoma antibiotic response in H
pyjor“_pOSitive gaStriC 1 : ::‘ cﬂt“ﬂ(qSZ £ [ ' q 'A‘ ’
MALT lymphoma” A A | | i ¥ 3 8 " )
Splenic MZL del(7g)t, +3, +18%% cytogenetics | Detection is useful in - .
and FISH » certain circumstances to !! !} ﬁ: ﬁf i# %f
KLF2, NOTCHZ2 mutations®®: HTS support the diagnosis i g
. B4 b » . A
Nodal MZL +3, +18"%: cytogenetics and FISH | Detection is useful in e ” ! - ’ :
KLF2, NOTCH2, PTPRP*® certain circumstances to .
mutations: HTS support the diagnosis SMZL: Karyotypes in PB

A)

¢ 66 0 o

1 4

TRIRI RIS R HEL

20 Af D€ 3% s s

&= [ 1.4 .0 LY “

19 20 21 22 i

Salido et al, Blood 2010; Solé et al, Haematologica 2011; De Leval et al, Blood 2022; Abrisqueta et al, 2024



Marginal zone lymphomas

Genetic alteration: test Diagnostic use Clinical impact
Marginal zone BCL2 and CCND1 Detection prompts
lymphomas (MZL) rearrangements: FISHT considering a diagnosis
MYD88 L265 mutationt: AS-PCR of other entities; see
or HTS scenarios 1 and 2 in
Table 3 and
supplemental Figure 3
Extranodal MZL of | MALT1, BCL10, FOXP1 Detection is useful in FISH MALT1
mucosa rearrangementst: FISH certain circumstances to
associated +3, +18%%: cytogenetics and FISH support the diagnosis
lymphoid tissue \ b g ‘i ( i
(MALT t(11;18) BIRC3::MALT1*: FISH in H MALT1 rearrangements are ( 5 j LY L
lymphoma) pylori-positive gastric MALT associated with lack of g 2 3 . s
lymphoma antibiotic response in H
pyjor“_pOSitive gaStriC 1 : ::‘ cﬂt“ﬂ(qSZ £ [ ' q 'A‘ ’
MALT lymphoma” A A | | i ¥ 3 8 " )
Splenic MZL del(7g)t, +3, +18%% cytogenetics | Detection is useful in - .
and FISH » certain circumstances to !! !} ﬁ: ﬁf i# %f
KLF2, NOTCHZ2 mutations®®: HTS support the diagnosis i g
. B4 b » . A
Nodal MZL +3, +18"%: cytogenetics and FISH | Detection is useful in e ” ! - ’ :
KLF2, NOTCH2, PTPRP*® certain circumstances to .
mutations: HTS support the diagnosis SMZL: Karyotypes in PB

A)

¢ 66 0 o

1 4

TRIRI RIS R HEL

20 Af D€ 3% s s

&= [ 1.4 .0 LY “

19 20 21 22 i

Salido et al, Blood 2010; Solé et al, Haematologica 2011; De Leval et al, Blood 2022; Abrisqueta et al, 2024



Marginal zone lymphomas

Genetic alteration: test Diagnostic use Clinical impact
Marginal zone BCL2 and CCND1 Detection prompts
lymphomas (MZL) rearrangements: FISHT considering a diagnosis
MYD88 L265 mutationt: AS-PCR of other entities; see
or HTS scenarios 1 and 2 in
Table 3 and
supplemental Figure 3
Extranodal MZL of | MALT1, BCL10, FOXP1 Detection is useful in FISH MALT1
mucosa rearrangementst: FISH certain circumstances to
associated +3, +18%%: cytogenetics and FISH support the diagnosis
lymphoid tissue \ b g ‘i ( i
(MALT t(11;18) BIRC3::MALT1*: FISH in H MALT1 rearrangements are ( 5 j LY L ¢
lymphoma) pylori-positive gastric MALT associated with lack of 1 2 3 . s
lymphoma antibiotic response in H
pylori-positive gastric 'y 2¢.1 7} () 'y
MALT lymphoma” "66 i @<= ‘isﬁ 35? wé LK "12.
Splenic MZL del(7g)t, +3, +18%% cytogenetics | Detection is useful in - .
and FISH » certain circumstances to “13‘ .“! ﬁs". ﬂwﬁ :17‘. cmfl
KLF2, NOTCHZ2 mutations®®: HTS support the diagnosis i g
. B4 b v
Nodal MZL +3, +18"%: cytogenetics and FISH | Detection is useful in e ” ! - ’ :
KLF2, NOTCH2, PTPRP*® certain circumstances to .
mutations: HTS support the diagnosis SMZL: Karyotypes in PB
A) 7
4 )
2 / l . ‘ ‘ l
G T it ref . Regio especifica Indicacié clinica Indicacid clinica | Indicacio clinica | Indicacio clinica| Indicacio clinica 1 2 s 4 5
en ranscrit reteren d'interes Diagnostic Pronostic Tractament: 1L | Tractament: 2L | Tractament: altres
KLF2 NM_0162704  |Regio codificant Dx dubtos ﬁ ‘ ! ‘ “ ‘ ‘ f§ ‘ ; : a s
PTPRD NM_002839.4 Exons 42-46 Dx dubtds "' i 3 ! L " "
TP53 NM_000546.5 Exons 2-10 X X X ' ' . ‘ . s F a 5 [ 3 &
NOTCHZ NM_024408.4 Exo 34 Dx dubtds X " i o - o L
MYD8SE NM_002468.5 Exons 3-5 Dx dubtds ‘ ‘
CCND3 NM_0017604  |Ex65 Dx dubtés &8 BB s» 92 ! .

Salido et al, Blood 2010; Solé et al, Haematologica 2011; De Leval et al, Blood 2022; Abrisqueta et al, 2024



Hairy cell leukemia (HCL)

Genetic alteration: test Diagnostic use Clinical impact Future assays
Hairy cell leukemia | BRAF V600E mutation: Useful to support the
sequencing or IHC diagnosis on biopsy

samples and in cases
with uncommon
presentations®®”

Tiacci et al, NEJM 2011; De Leval et al, Blood 2022; Abrisqueta et al, SCS 2024



Hairy cell leukemia (HCL)

Genetic alteration: test

Diagnostic use

Clinical impact

Future assays

Hairy cell leukemia

BRAF V600E mutation:
sequencing or IHC

Useful to support the
diagnosis on biopsy
samples and in cases
with uncommon
presentations®®”

Gen Transcrit referent Regio especifica Indicacio clinica Indicacio clinica | Indicacio clinica | Indicacio clinica | Indicacio clinica
d'interés Diagnostic Pronostic Tractament: 1L | Tractament: 2L | Tractament: altres
BRAF NM_004333.6 Exons 11, 12, 15 X (casos dubtosos) X X Vemurafenib
MAP2K1 NM_002755.3 Exons 1-11 X (HCLv) X
CCND3 NM_001760.4 Exo 5 X
TP53 NM_000546.5 Exons 2-10 X X

Tiacci et al, NEJM 2011; De Leval et al, Blood 2022; Abrisqueta et al, SCS 2024




Hairy cell leukemia (HCL)

www.sanidad.gob.es/
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Cdodigo CIE-10-ES Diagndsticos Caodigo ORPHA

= C91.4 - Leucemia de células peludas No hay ningin codigo ORPHA
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Diagndstico
|
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Hairy cell leukemia (HCL-variant)

www.sanidad.gob.es/
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-
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Inicio / Consulta General / Detalle Registro

Detalle Regismm Fecha Ultima Revision: 23/06/2023
Area Grupo de Patologias Patologia
Oncohematologia adultos Tumores hematoldgicos Leucemia de células peludas (variante)
Cddigo CIE-10-ES Diagndsticos Cédigo ORPHA
+ C91.4 - Leucemia de células peludas No hay ningln codigo ORPHA

Criterios de Indicacion Clinica
Diagndstico si CD25- y BRAF-

Tipo de Estudio Genético Utilidad Clinica Tipo de Alteracion
Estudio de biomarcadores diagnésticos, % Prondstico Hipermutacién somatica de IGHV (cadena
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Lymphoplasmacytic lymphoma (LPL)

Genetic alteration: test Diagnostic use Clinical impact Future assays
Lymphoplasmacytic | MYD88 L265 mutation: AS-PCR Diagnostic. Aids in the HTS methods for sensitive
lymphoma testing on bone marrow* (or differential with small mutation detection
other highly sensitive HTS- B-cell lymphomas; see
based method: consider AS- scenario 2A in Table 3

PCR as a reflex test if negative)

CXCR4 mutationsT: highly Predictive of primary
sensitive HTS-based method resistance to ibrutinib
therapy' *”

Treon et al, NEJM 2012; De Leval et al, Blood 2022; Abrisqueta et al, SCS 2024



Lymphoplasmacytic lymphoma (LPL)

Genetic alteration: test Diagnostic use Clinical impact Future assays
Lymphoplasmacytic | MYD88 L265 mutation: AS-PCR Diagnostic. Aids in the HTS methods for sensitive
lymphoma testing on bone marrow* (or differential with small mutation detection
other highly sensitive HTS- B-cell lymphomas; see
based method: consider AS- scenario 2A in Table 3

PCR as a reflex test if negative)

CXCR4 mutationsT: highly Predictive of primary
sensitive HTS-based method resistance to ibrutinib
therapy' *”
Gen Transerit referent Regio especifica Indicacio clinica Indicacio clinica | Indicacio clinica | Indicacio clinica | Indicacio clinica

d'interés Diagnostic Pronestic Tractament: 1L | Tractament: 2L | Tractament: altres
MYD&S NM_002468.5 Exons 3-5 X X Abans d’ibrutinib
CXCR4 NM_003467.3 Exons 1, 2 X X Abans d'ibrutinib
BTK NM_000061.2 Exons 14-16 X Fallida a ibrutinib
TP53 NM_000546.5 Exons 2-10 X X X X
PLCG2 NM_002661.5 Exons 19-24 X Fallida a ibrutinib

Treon et al, NEJM 2012; De Leval et al, Blood 2022; Abrisqueta et al, SCS 2024



Follicular lymphoma (FL)

Genetic alteration: test Diagnostic use Clinical impact
Follicular lymphoma | BCLZ rearrangementt: FISH (or Consider if BCL2 IHC is

(FL) cytogenetics) negative. Further workup
of BCL2-R—negative FL
shown in scenario 1B in
Table 3

EZH2 mutationt: HTS EZH2 mutation is predictive

of response to EZH2
inhibition.®’ Tazemetostat
is approved by the FDA
for use in patients with
EZH2-mutated FL

tUseful in certain circumstances in the National Comprehensive Cancer Network 2022 guidelines.

1(14;18)(q32;q21)/IGH::BCL2

chr18 der(18)  chr14 der(14)

BCL2t é
IGH1 !' IGH

tBCLZ

Dual Color Dual Fusion Break apart BCL2 probe
t(2;18)(p11;921) - IGK::BCL2 IGH::BCL2 probe Easier interpretation in tissue sections

t(1822)(q21q11) —IGL::BCL2 Detects all BCL2 rearrangements

De Leval et al, Blood 2022; Ldpez et al, Medizinische Genetik 2024




Follicular lymphoma (FL)

Gen Transcrit referent Regid especifica Indicacié clinica Indicacid clinica | Indicacié clinica | Indicacié clinica | Indicacié clinica
d'interés Diagnéstic Prondstic Tractament: 1L | Tractament: 2L | Tractament: altres

EZH2 NM_004456.3 Exons 2-20 X X

TNFRSF14 NM_003820.3 Exons 1-6 Dx dubtds

MAP2K1 NM_002755.3 Exons 1-11 Dx dubtos

IRF4 NM_002460.4 Exons 2, 3,9 Dx dubtos

TP53 NM_000546.5 Exons 2-10 X X

STATG NM_003153.5 Exons 9-14 Dx dubtés

IRF8 NM_002163.4 Regid codificant Dx dubtés

TNFAIP3 NM_006290 Exons 2-9 Dx diferencial

Alcoceba et al, Guias NGS SEHH 2023; Abrisqueta et al, SCS 2024



Follicular lymphoma (FL)

Gen Transcrit referent Regid especifica Indicacié clinica Indicacid clinica | Indicacié clinica | Indicacié clinica | Indicacié clinica
d'interés Diagnéstic Prondstic Tractament: 1L | Tractament: 2L | Tractament: altres
EZH2 NM_004456.3 Exons 2-20 X X
TNFRSF14 NM_003820.3 Exons 1-6 Dx dubtds
MAP2K1 NM_002755.3 Exons 1-11 Dx dubtos
IRF4 NM_002460.4 Exons 2, 3,9 Dx dubtos
TP53 NM_000546.5 Exons 2-10 X X
STAT6 NM_003153.5 Exons 9-14 Dx dubtés
IRF8 NM_002163.4 Regid codificant Dx dubtés
TNFAIP3 NM_006290 Exons 2-9 Dx diferencial
Genes mas relevantes relacionados con linfoma folicular (LF)
incluidos en el panel de secuenciacion masiva (next generation sequencing -NGS-)
Genes Valor clinico Grado de evidencia
BCLZ Diagndstico® Recomendado
CREBBF® Diagnéstico® Recomendado
EZHZRe Prondstico, tTratamiento Recomendado
FOXO1b= Prondstico Recomendado
KMT2D Diagndstico? Recomendado
TP53 Prondstico Recomendado
ARIDLAR = Opcional
CARD11® = Opcional
CTSS = Opcional
EP30CFs = Opcional
FAS = Opcional
HIST1HI familia (B-E) = Opcional
MEF2B8 = Opcional
50C51 = Opcional
STATE Diagndstico Opcional
TNFAIPZ = Opcional
TNFRSF14 Diagnostico Opcional

#Por su elevada incidencia en LF, podrian ser (tiles en el diagndstico diferencial con otros linfomas no Hodgkin de células BILNH-BL® potencial prondstico estudiados en conjunto

dentro del m7-FLIPL; *potencial prondstico estudiados en conjunto dentro del POD24-PL.
Alcoceba et al, Guias NGS SEHH 2023; Abrisqueta et al, SCS 2024




Burkitt lymphoma

Genetic alteration: test Diagnostic use Clinical impact Future assays
Burkitt lymphoma MYC, BCL2, and/or BCLé Required to exclude
rearrangement (latter two can HGBCL-DH-BCLZ and

be performed concurrently or HGBCL-DH-BCLé
only if MYC rearrangement is
detected): FISH*

1(8;14)(q24;932)/MYC::IGH

70-80%  t(8;14)(q24;q932) IGH::MYC

chr8 der(8) chri4 der(14)

10-15%  t(2;8)(p11;q24) IGK::MYC é
IGH¢ tIGH

2-5% t(8;22)(g24;911) IGL::MYC

MYC| Simye

5-10% absence rMYC->11q gain/loss?

FISH

Angi et al, 2017; De Leval et al, 2022; Lépez et al, 2024; Abrisqueta et al, SCS 2024




Burkitt lymphoma

Genetic alteration: test Diagnostic use Clinical impact Future assays
Burkitt lymphoma MYC, BCL2, and/or BCLé Required to exclude
rearrangement (latter two can HGBCL-DH-BCLZ and

be performed concurrently or HGBCL-DH-BCLé
only if MYC rearrangement is
detected): FISH*

1(8;14)(q24;932)/MYC::IGH

70-80%  t(8;14)(q24;q932) IGH::MYC

< & B
e WM M0

chr8 der(8) chr14 der(14)

’ 1
10-15%  t(2;8)(pl1;q24) IGK::MYC Y g =
6 HZ8NplLad) TR DR
2-5% t(8;22)(q24;q11) IGL::MYC . b o el o
MycH GHIS  &imye i 4] =4 £8 A
5-10% absence rMYC->11q gain/loss? : ’ sl
Fish TR R B

Cytogenetics cell cultures from PB or BM

Angi et al, 2017; De Leval et al, 2022; Lépez et al, 2024; Abrisqueta et al, SCS 2024




Burkitt lymphoma

Genetic alteration: test Diagnostic use Clinical impact Future assays
Burkitt lymphoma MYC, BCL2, and/or BCLé Required to exclude
rearrangement (latter two can HGBCL-DH-BCLZ and

be performed concurrently or HGBCL-DH-BCLé
only if MYC rearrangement is
detected): FISH*

< T
70-80%  t(8;14)(q24;q32) IGH::MYC Yend)azans2y MYesich b, }( }.z ‘f ! !

chr8 der(8) chri4 der(14)

10-15%  t(2;8)(p11;q24) IGK::MYC

2-5% t(8;22)(g24;911) IGL::MYC

5-10% absence rMYC->11q gain/loss?
FISH

7 :
Mycl IGHIS @@ iArve i. @ aA =8 LI 44
13 15 16 17 18
i
20

Cytogenetics cell cultures from PB or BM

Gen Transcrit referent Regio especifica Indicacio clinica Indicacio clinica | Indicacio clinica | Indicacio clinica| Indicacio clinica
d'interes Diagnostic Pronostic Tractament: 1L | Tractament: 2L | Tractament: altres
TP53 NM_000546.5 Exons 2-10 X X
ID3 NM_002167.5 Exons 1, 2 Dx diferencial

Angi et al, 2017; De Leval et al, 2022; Lépez et al, 2024; Abrisqueta et al, SCS 2024




High-grade B-cell ymphomas (HGBCL)

Genetic alteration: test Diagnostic use Clinical impact

Future assays

Prognostic and predictive:
HGBCL-DH-BCLZ2 has
poor prognosis with R-
CHOP and likely benefits
from treatment
intensification®®’

MYC, BCLZ2, and/or BCLé&
rearrangement (latter two can
be performed concurrently or
only if MYC rearrangement is
detected): FISH*

Required for the diagnosis
of HGBCL-DH-BCL2 and
HGBCL-DH-BCLé

High-grade B-cell
lymphomas
(HGBCL)

HGBCL with MYC
and BCLZ2
rearrangement
(HGBCL-DH-
BCL2)

HGBCL with MYC
and BCLé6
rearrangement
(HGBCL-DH-
BCL¥)

HGBCL, NOS

Rearrangement detection
and MYC partner
determination by HTS

HTS analysis of HGBCL,
NOS tumors to assign
these tumors to
definitive disease
categories

BCL6, MYC and BCLZ rearrangements

chr8 chr3 chr18

BCL2t

MYC1

IGH::BCL2, rearranged
with 2xBCL2 extra copies

BCL61 IGH::MYC, rearranged

BCL6, not rearranged

De Leval et al, Blood 2022




High-grade B-cell ymphomas (HGBCL)

A o - ,1\-" - ! B
® o . ., 35 { g
© 4 B f’ No 30 -
i - b £ 25 -
f s B MYC partner gene (IG, non-IG) matters?
! g
= sy LB E
b e o IG::MYC poorer outcomes?
= 7
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A . B i i Not really implemented in routine
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Chong et al, Blood Adv 2018, Rosenwald et al, JCO 2019



Diffuse large B-cell lymphoma (DLBCL), NOS

Diffuse large B-cell
lymphoma, NOS
Germinal center
B-cell subtype
Activated B-cell

subtype

Genetic alteration: test

MYC, BCL2, and/or BCL6

rearrangement (latter two can
be performed concurrently or
only if MYC rearrangement is
detected): FISH*

Diagnostic use

Required to exclude
HGBCL-DH-BCL2 and
HGBCL-DH-BCL6

Clinical impact

See “High-grade B-cell

lymphoma”

COO determination: GEP or

widely used IHC surrogates*®

"Hans algorithm”

Required to assign DLBCL,

NOS gene expression
subtypes

Prognostic for outcomes

following R-CHOP
(GEP)*%°, predictive of
response to treatment at
relapse'”’

Future assays

Genetic subtype
assignment (eg,
LymphGen'®’) by
panel, exome or WGS
and BCL2 and BCL6
rearrangement
detection and WTS or
targeted gene
expression panels
(DHITsig””/MHG
signature'””)

HTS-based ctDNA
testing®®” for response-
adapted management

Wright et al, Cancer Cell 2020; De Leval et al, Blood 2022; Lépez et al, Medizinische Genetik 2024




Diffuse large B-cell lymphoma (DLBCL), NOS

Genetic alteration: test

Diagnostic use

Clinical impact

Future assays

Diffuse large B-cell | MYC, BCL2, and/or BCL6 Required to exclude See “High-grade B-cell Genetic subtype
lymphoma, NOS rearrangement (latter two can HGBCL-DH-BCL2 and lymphoma” assignment (eg,
Germinal center be performed concurrently or HGBCL-DH-BCL6 LymphGen'®’) by
B-cell subtype only if MYC rearrangement is panel, exome or WGS
Activated B-cell detected): FISH* and BCLZ and BCLé
subtype rearrangement
COO determination: GEP or Required to assign DLBCL, | Prognostic for outcomes detection and WTS or
widely used IHC surrogates™ NOS gene expression following R-CHOP targeted gene
subtypes (GEP)*%°, predictive of expression panels
response to treatment at |  (DHITsig”’/MHG
"Hans algorithm” relapse’”’ signature'””)
HTS-based ctDNA
testing®®” for response-
adapted management
— ABC
LymphGen
EZB/C3/ A53/C2/ BN2/C1/NOTCH2/ MCD/C5/
BCL2-like ST2/C4 TP53-like N1 BCL6-like MYD88-like
E— ) - D @ >
SGK1 265P
BCL2r TET2 BCL6r o
BCL2 BRAF NOTCHZ2 PIMT
EZH2 ZFP36L1 del(6)(q23)(TNFAIP3) ETV6
CREBBP SOCS1 de(17p) (TP53) NOTCH1 BCL10 TBLIXRT
IRF8 CD83 TP53 ID3 CD70 del(9)(p21) (CDKN2A/B)
KMT2D NFKBIE TMEM30A :
gain or amp 18q21 (BCL2)
TNFRSF14 NFKBIA SPEN del(6)(q21) (PRDM1)
MEF2B HISTTHTE UBEZA
STAT3
\ / \L /L J

Wright et al, Cancer Cell 2020; De Leval et al, Blood 2022; Lépez et al, Medizinische Genetik 2024



Diffuse large B-cell lymphoma (DLBCL), NOS

Gen Transcrit referent Regio especifica Indicacio clinica Indicacid clinica | Indicacio clinica | Indicacio clinica| Indicacio clinica
d'interés Diagnostic Pronostic Tractament: 1L | Tractament: 2L | Tractament: altres

EZHZ2 NM_004456.3 Exons 2 - 20 Dx dubtos o transformats X X X

TP53 NM_000546.5 Exons 2-10 Dx dubtds o transformats X X X

CD79B NM_000626.4 Exons 5-6 Dx dubtos o transformats X X Ibrutinib
CARD11 NM 032415.6 Exons 3-25 Dx dubtos o transformats X X Ibrutinib
MYD88 NM_002468.5 Exons 3-5 Dx dubtos o transformats X X Ibrutinib
NOTCH2 NM_024408.4 Exo 34 Dx dubtos o transformats X X

CD58 NM 017617.5 Exons 34, 3UTR Dx dubtos o transformats X X

BRAF NM _004333.6 Exons 11115 Dx dubtos o transformats X X

RHOA NM_001664.4 Exons 2-3 Dx dubtos o transformats X X

NOTCH1 NM 017617.5 Exons 34, 3UTR Dx dubtos o transformats X X

CDKN2A NM_000077.4 Exons1,2i3 Dx diferencial X X

PIM1 NM 001243186.2 [Exons 1 -6 Dx diferencial X X

Lymphoid gene panel

Abrisqueta et al, SCS 2024



T/NK-cell mature malignancies are divided into leukemic, nodal and extranodal

| Leukaemic |

T-PLL T-LGLL NK-LGLL ATLL
TRA/14q11 STAT5B STAT3 PLCG1
TRA:TCL1A TET2 TET2 PRKCB
ATM TNEAIP3 CCL22 CARD11
EZH?2 BCL11B Aggressive *
CHECK? PTPNZ3 Nkcell S
Cell signalling Sezary
Nodal Histone mod. UV-induced
Immune check TCR signaling
Chromatin mod.
nTFH DNA damage
Angioimmun Follicular NOS ALCL
Expression: PD-1, ICOS, CXCL13, CD10, BCL6 o EBV+
2p23 (ALK) TET2
Mutations: TET2, DNMT3A, IDH2, RHOA PIK3CD
ALK- DDX3X
PTCL-NOS DUSP22 STAT3
TP63
PTCL-GATAS3: Deletions 9p, 10p,17p
PTCL-TBX21: TET2, DNMT3A
| Extranodal |
CTCL BIA-ALCL HTCL Intestinal ENKT
\::9 "" :%’ C:’
STAT3 EATL
=== del(6)(q21
STATSB | iso(7)(q) 9934 amp —;[‘g;’z'e“t 1 22)( Naz1q
Variable JAK1 CHN2 16912 del KMT2D PRDM1
DUSP22 JAK2 ABCB1 JAKT STAT3JAK2 JAK-STAT
SOCS1 JAK-STAT STAT3 L2 - TP53
SOCS3 TNFAIP3
MEITL Indolent NK
@ vutations SETD2 JAK3

. Chromosomal alterations
Lépez et al, 2024



Genetic tests in T-cell mature malighancies: clonality and FISH

T-cell clonality

VB Dp Jp

Vp family primers Jp primers
TCRB Tube A: 23 Vj primers + 6 JB1 primers and 3 JB2 primers
TCRB Tube B: 23 Vp primers + 4 JB2 primers
TCRB Tube C: 2 DB primers + 13 Jp primers

Y
Y
it

Dp1 primer Dp2 primes Jp primers
vy Jy
Vit V18 Vy10 vt 1323 Jiary
Vy family primers Jy primers

TCRG tube A: Vylf and Vy10 primers + Jy1.1/2.1 and Jy1.3/2.3
TCRG tube B: Vy9 and Vy11 primers + Jy1.1/2.1 and Jy1.3/2.3

Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/
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T-cell clonality

VB Dp Jp

Vp family primers Jp primers
TCRB Tube A: 23 Vj primers + 6 JB1 primers and 3 JB2 primers
TCRB Tube B: 23 Vp primers + 4 JB2 primers
TCRB Tube C: 2 DB primers + 13 Jp primers

Y
Y
it

Dp1 primer Dp2 primes Jp primers
vy Jy
Vit V18 Vy10 vt 1323 Jiary
Vy family primers Jy primers

TCRG tube A: Vylf and Vy10 primers + Jy1.1/2.1 and Jy1.3/2.3
TCRG tube B: Vy9 and Vy11 primers + Jy1.1/2.1 and Jy1.3/2.3

Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/



Genetic tests in T-cell mature malighancies: clonality and FISH

T-cell clonal Ity T-cell prolymphocytic leukaemia
v o inv(14)(q11q32)/ TRA: TCL1A t(14,14)(q11;32)/ TRA: TCL1A 1(X;14)(q28,911)/MTCPT:: TRA
Vs family primers Jp primers
TCRB Tube A: 23 Vp primers + 6 JB1 primers and 3 J32 primers chr14 chr14 chr14 chri4 der(—l 4) der(-l 4) chr14 der('l 4) chrX der(X)
TCRB Tube B: 23 Vp primers + 4 JB2 primers
TCRB Tube C: 2 DB primers + 13 Jp primers
» TRAY TRA | TRA | g

§ = > [ - -

Dp1 primer Dp2 prime: Jp primers

- TeL1A TCL1A
Vy family primers Jy primers MTCP] t

TCL1At

TCRG tube A: Vylf and Vy10 primers + Jy1.1/2.1 and Jy1.3/2.3
TCRG tube B: Vy9 and Vy11 primers + Jy1.1/2.1 and Jy1.3/2.3

FISH: TRA

Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/



Genetic tests in T-cell mature malighancies: clonality and FISH
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Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/



Genetic tests in T-cell mature malighancies: clonality and FISH

inv(14) add(14)

T-cell clonal Ity T-cell prolymphocytic leukaemia _‘_37—
£ ¢
) o 4 inv(14)(q11q32)/ TRA: TCL1A t(14;14)(q11;932)/ TRA: TCL1A t(X;14)(q28,q11)/ MTCP1:TRA ) © H .
VP family primers Jp primers 1 et B S
TCRB Tube A: 23 Vp primers + 6 JB1 primers and 3 J32 primers chr14 chr14 chr14 chrid der(1 4) der('[ 4) chr14 der(1 4) chrX der(X) Ai E—"-— 14 5
TCRB Tube B: 23 Vp primers + 4 JB2 primers - )= an(1 4) & l(7)
TCRB Tube C: 2 Dp primers + 13 JB primers 14 imw(14 4 ©
o TRAY TRA Y g TRA | g e - 4 =
; - > == - o _‘_ aN ¥ T ﬂ
Dp1 primer Df2 primer Jp primers * ‘
N TCL1AY 14 7
TCLTAt 14 im1) 8 i8a) | der(14) der(14) i(7)
it V9 Vy10 Vi1 1323 iy 2 ) © ©
Vi family primers Jy primers MTCP] t s o i_ ‘_ t . er &
TCRG tube A: Vylf and Vy10 primers + Jy1.1/2.1 and Jy1.3/2.3 u . 'y -~
TCRG tube B: Vy9 and Vy11 primers + Jy1.1/2.1 and Jy1.3/2.3 TCL1At 14 inv(14) 8 i8u) ' '\ “a!n
—1 2 -
FISH: TRA Cytogenetics from PB

Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/



Genetic tests in T-cell mature malighancies: clonality and FISH
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Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/



Genetic tests in T-cell mature malighancies: clonality and FISH

inv(14) add(14)

T-cell clonal Ity T-cell prolymphocytic leukaemia _‘_37—
£
) o 4 inv(14)(q11q32)/ TRA: TCL1A t(14;14)(q11;932)/ TRA: TCL1A t(X;14)(q28,q11)/ MTCP1:TRA ) © H .
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TCRB Tube B: 23 Vp primers + 4 JB2 primers - )= an(1 4) & l(7)
TCRB Tube C: 2 Dp primers + 13 JB primers 14 imw(14 4 ©
» . TRA} TRA g TRA } g e - b4 =
; - > == - o _‘_ aN ¥ T ﬂ
Dp1 primer Df2 primer Jp primers * ‘
J, TCL1AY 14 Z
TCLTAt 14 i1 8 iBa) | der(14) der(14) i7)
it V9 Vy10 Vi1 1323 iy 2 ) © ©
Vi family primers Jy primers MTCP] t s o i_ ‘_ t . er &
TCRG tube A: Vylf and Vy10 primers + Jy1.1/2.1 and Jy1.3/2.3 u . 'y -~
TCRG tube B: Vy9 and Vy11 primers + Jy1.1/2.1 and Jy1.3/2.3 TCL 1A ' 14 il'lll"-ﬁ 8 i8u) '
14 -7
FISH: TRA Cytogenetics from PB

ALK-positive anaplastic large cell lymphoma
Rearrangements of 2p23/ALK

chr2
ALKt

FISH: ALK

Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/
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Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/




Genetic tests in T-cell mature malighancies: clonality and FISH

T-cell clonality

T-cell prolymphocytic leukaemia —‘;—a—i_ inv(14) add(14)
£ «
v ) inv(14)(q11932)/ TRA:TCL1A t(14;14)(q11;932)/ TRA: TCL1A t(X14)(q28,q11)/ MTCPT:TRA - | .
VB family primers JB primers 12 imv(14) T
TCRB Tube A: 23 V§ primers + 6 JB1 primers and 3 JB2 primers chr14 chr14 der(14 hrx der(X N = - y
TCRB Tube B: 23 VB primers + 4 JB2 primers chr14 chri4 der(14) der(14) chri4  der(14) enr er(X) é E«— inv(14) «i(7)
TCRB Tube C: 2 Dp primers + 13 JB primers TRA ‘ ©

DP1 primer Dp2 primer Jp primers — I_‘_

1 1) ; ”
o TRA g TRA -
s = = = o ' g 8 ‘_!- fe £4

" TCL1AY 14 ?
TCLTAt 14 imi19) 8 i8q) | der(14) der(14) i(7)
it V9 Vy10 Vi1 1323 iy ) © ©
Vy family primers Jy primers MTCP] t s o - g - . &
TCRG tube A: Vylf and Vy10 primers + Jy1.1/2.1 and Jy1.3/2.3 u . a ‘ t '.' -
TCRG tube B: Vy9 and Vy11 primers + Jy1.1/2.1 and Jy1.3/2.3 TCL1At 14 inv(14) 8 i8u) ' '\ “a*
n -
FISH: TRA Cytogenetics from PB
ALK-positive anaplastic large cell lymphoma ALK-negative anaplastic large cell lymphoma
Rearrangements of 2p23/ALK Rearrangements of 3928/ TP63 Rearrangements of 6p25.3/DUSP22
chr2 chr3 chré
ALKt DUSP22}
TP63 4
FISH: TP63 and DUSP22
FISH: ALK

Stewart et al, 2021; Lépez et al, 2024; https://atlasgeneticsoncology.org/




Genetic tests in T-cell mature malighancies: NGS

Gen Transcrit referent Regio especifica Indicacio clinica Indicacio clinica | Indicacio clinica | Indicacio clinica| Indicacio clinica
d'interes Diagnostic Pronostic Tractament: 1L | Tractament: 2L | Tractament: altres

STAT3 NM_139276.2 Exons 19-22 X (LGL)

STAT5B NM_012448 Exons 14, 15, 16, X (LGL)

17,18

RHOA NM _001664.4 Exons 2-3 X

TET2 NM_001127208.2 | Exons 3-6 X

IDHZ2 NM 002168.3 Exo 4 X

DNMT3A NM_175629.2 Exons 3 - 23 X

TP53 NM_000546.5 Exons 2-10 X X X

PLCG1 NM_ 182811.2 Exons 1, 11, 15-29 X

NOTCH1 NM 017617.5 Exons 34, 3UTR X

Abrisqueta et al, SCS 2024



Panel NGS linfoide Hospital del Mar

* Panel de de amplicones dirigido a 44 genes (29 completos, 15 regiones seleccionadas)
* Mutaciones puntuales e indels

* No se estudian variantes estructurales (ni reordenamientos ni alteraciones del nimero de copias)

ARID1A CD58 KLF2 RRAGC

ATM CD79B MAP2ZK1 SF3B1(E14-E16)
ATP6AP1 CDKNZ2A MYD88 (E2-E6) SOCS1
ATP6AP2 CTSS (E4-ES5) NFKBIE (E4-E6) STAT3
ATP6V1B2 CXCR4 NOTCH1 (E11-E34 + 3'UTR) STATS5B

BCLZ2 DNMT3A NOTCHZ (E34) STAT6 (E11-E17)
BIRC3 EZHZ (E15-E19) PLCG1 TET2

BRAF (E11+E15) IDHZ (E4) PLCGZ2 TNFAIP3

BTK IKBKB (E7-E8) PTPRD (E35-E46) TNFRSF14
CARD11 (E2-E10) IRF4 RHOA (E2) TP53

CCND3 IRF8 RPS15 XPO1 (E13-E19)




Final considerations and open questions

* Integrated diagnosis is essential in lymphoma management: joint committees with clinicians,
pathologists, morphologists/cytometrists, and geneticists

— Suspected diagnosis: What are we looking for? And which type of genetic abnormality?
— Which is best the sample and the most appropriate methodology?

— When do we need to test? Diagnosis, before treatment, at relapse?

— How we manage discordant cases?

— Follow the guidelines and be updated




Final considerations and open questions

* Integrated diagnosis is essential in lymphoma management: joint committees with clinicians,
pathologists, morphologists/cytometrists, and geneticists

— Suspected diagnosis: What are we looking for? And which type of genetic abnormality?
— Which is best the sample and the most appropriate methodology?

— When do we need to test? Diagnosis, before treatment, at relapse?

— How we manage discordant cases?

— Follow the guidelines and be updated




Final considerations and open questions

* Integrated diagnosis is essential in lymphoma management: joint committees with clinicians,
pathologists, morphologists/cytometrists, and geneticists

— Suspected diagnosis: What are we looking for? And which type of genetic abnormality?
— Which is best the sample and the most appropriate methodology?

— When do we need to test? Diagnosis, before treatment, at relapse?

— How we manage discordant cases?

— Follow the guidelines and be updated

 New genomic technologies (NGS) have provided extensive amounts of genomic data:
— Which is the real applicability of gene panels in lymphoma? Consensus?

— Which of these data essential in clinical practice? Academic/university hospitals versus community centers?




Final considerations and open questions

* Integrated diagnosis is essential in lymphoma management: joint committees with clinicians,
pathologists, morphologists/cytometrists, and geneticists

— Suspected diagnosis: What are we looking for? And which type of genetic abnormality?
— Which is best the sample and the most appropriate methodology?

— When do we need to test? Diagnosis, before treatment, at relapse?

— How we manage discordant cases?

— Follow the guidelines and be updated

 New genomic technologies (NGS) have provided extensive amounts of genomic data:
— Which is the real applicability of gene panels in lymphoma? Consensus?
— Which of these data essential in clinical practice? Academic/university hospitals versus community centers?

 Some open questions:
— Does clonal percentage/VAF matter in prognosis/treatment? i.e. CLL with TP53 mut 2% vs 90% is the same?
— Are all mutations equal? Pathogenic vs Probably pathogenic vs Uncertain significance vs Probably benign vs Benign
— Clonal hematopoiesis (myeloid) in lymphoid neoplasms?
— Liquid biopsy in lymphoma?
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Current Molecular Testing for Lymphoproliferative Disorders

:

[ Genetic Alterations to Assess

Separate/sequential tests Limitations
* |G/TCR Rearrangements * PCR ¢ Multiple tests/laboratories
* Translocations * FISH * Separate interpretations
» Copy number alterations » Karyotyping/ MLPA * Increased staff time & cost

* Mutations * Sequencing * Increased sample requirement

i

EuroClonality-NDC Assay Workflow for Lymphoproliferative Disorders

IG/TCR Probes
¢ Probes for all V, D and J genes

Additional Probes for
* |GH switch regions and recurrent
translocation partners

Benefits

* Single end-to-end workflow
¢ 100-200 ng input gDNA

IGH ¢ Clinically relevant copy number * Bespoke bioinformatics pipeline
IGK regions
IGL * SNV/Indel detection in 72 genes
Copy Number Detection
IG/TCR Rearrangement Detection Translocation Detection = TRBVS-4>TRBI2-3  TRBV27 > TRBI25
2 Unknown §# 154 r i Y
— b = Jr Translocation §iB - 1.0 —_— A
j Partner 1 o5 o .--..-..-..;'%..ﬁ
VYV VVVV VvV V VV V V 0-0 eaea®gg0®
e — | ———— .0 =
rTrrrrrrrrrrrrrrrrororuruoma
S ———— L ———2 TYTOLORODO - - FTRON O,
——— e —— SocLeec s Ris855505583
om =2 =
—_— ee— e — EEEEEE&EEEEEE@EEEE&&E&‘

Sample Submission: Sequencing Centres:

Multi-Site Validation

* Expected rearrangements >95%

g, * 10 EuroClonality-NGS labs * 7 EuroClonality-NGS labs
§ Proficiency Assessment: Validation: Performance:
%- * 14 cell lines assessed * 280 samples from 10 labs e Limit of detection
2 Acceptance criteria: * 16 B/T cell malignancy entities . Preci.si.o.n
nw | M . denth =500 * 192 HMW, 88 FFPE * Sensitivity
ganiluigue coverage dept » Additional samples (n = 128)* » Specificity

Stewart et al, Blood Adv 2021




Marginal zone lymphomas

Table 1. Anatomical Distribution of Predisposing Conditions and Melecular Features of Marginal-Zone Lymphomas (MZLs).*

Site of
Disease

Stormach

Ocular
adnexa

Lung

Intestine

Skin

Salivary
gland

Thyraid

Lymph
node

Spleen

Infectious Agent

Helicabacter pylori

Chlamydia psittaci

Achromobacter xylosexi.

dans

Campylobacter jejuri

Borrelia burgderfen

Hepatitis C virus

Hepatitis C virus

Autoimmune
Condition

Sjagren's
syndrame (in
lacrirmal gland

MZL)

Lymphocytic
interstitial
prieumaonia

Sjtgren’s syn-
drome

Hashimoto's
thyraiditis

Biased

Immuneglebulin-Gene

Usagef
IGHV3-23

IGHY4-34

IGHV1-69

IGHY3-23

IGHWV4-34

IGHWV1-2%04

Recurrent
Translocations

t{11;18) (q21:q21)
BIRC3/MALT1
t{14;18) (q32:921)
IGH/MALT1
t(1;14)(p22;q32)
BCL10/IGH

t(14;18) (q32:921)
IGH/MALT1
t(3;14) (pl4.1;q32)
FOXP1/IGH

t(11;18) (q21:921)
BIRC3/MALT1
t(14;18) (q32:921)
IGH/MALT1

t(11;18) (q21:921)

BIRC3/MALT1
t(1;14) (p22;932)
BCL10/IGH

t(14;18) (q32:921)
IGH/MALT1

t(3;14) (p14.1;432)
FOXP1/IGH

t(14;18) (q32:921)
IGH/MALT1
t(14;18) (q32:921)

IGH/MALT1

t(3;14) (p14.1;432)
FOXP1/IGH

1(2;7}(pllq21)
IGK/CDKG

Recurrent Site-Specific
Copy-No. Gene
Aberrations Mutations
+3, +18 —
+3, +18 TMNFAIP3
+3, +18 —
+3, +18 —
+3, +18 —
+3, +18 TBLI1XRI,
GPR34
+3, +18 TETZ,
TNFR5F14,
CD274
+3, +18 KLF2,
NOTCHZ,
PTPRD
+3, 418, KLF2,
del{7q31-32)| NOTCHZ

Rossi et al, NEJM 2022



S0X-11 oncogene

+CO70MCD2T* Tregs

= +Angiogenesis PDGRA

= +Cell adhesion FAK kinase
= +Musashi-2

Epigenetic
aberrations

= PRMTS upregulation

= DMNMT3A-MEFZB and
MYC-OXPHOS axis

= 4+ EFH2

= Higher EpiCMIT score

= NSD2 GOF mutations

= KMTZD LOF mutations

= SMARA4/SWI mutations

Miscellaneous

* NOTCHT, NOTCHZ2
GOF mutations

= 4 CTPS1

* HMRMPH non-coding
mutations

= Abherrant mREMA processing

= High IL-2R

= 4+ TIGIT and + MD5Cs

* Transcription regulation
-UBRS mutaticns

= BACHZ2 downregulation

= H5PPO-MYC-CDEY axis

Cyclin D
dysregulation

= Truncation 3" UTR

* Higher expression of
cyclin D signature

= CDKM2A deletion (9p21.3)

High
Ki-67%

POD-24

CE

CK

N

Unstable genome

BCR and NFxB

= High aneuploidy

= Recurrent breakage
fusion bridge cycles

* Chromaothripsis

= High CMA, 5V's

TP53
e aberrations

Clinical
factors

* MFKBIE mutations

* CARDT1/BCL10/MALTY
pathway

* PI3KSAKT/mTOR pathway

= Alternate NFeB pathway
mutations - BIRC3, TRAFZ

—_

Blastoid/
Plecmorphic
MCL

Y

High risk
MIFI

U-IGHV

MRD +
disease

S N

mutations.

£ 2024 The Board of Regents of the University of Texas System

Lyrmphoid
microenvironment

* " Immune depleted™ TME

= Exhausted T cells

= High CD1463° macrophages
and high Tregs

* CSF-1R axis and tumaor -
associated macrophages

= S0X-11+CD70'CD27* Tregs

= High CCL3, CCL4, CXCR4

Metabolic
reprogramming

* + OXPHOS pathway
averactivation in
ibrutinib-resistant MCL

=+ EGR1

= DMMT3A-MEFZE and
MYC-OXPHOS axis

Relapsed disease

* = 3 prior limes (with BTKi
resistance)

* Disease transformation

= Triple-resistant MCL [BTKI,
BCLZi and anti-CD1% CART)

Jain and Wang, Blood 2025



MYC rearrangements in DLBCL: FISH probes

Detected hy both pmbe sets Vy'SiS nnly
n=3
n=3
+ =1
+ n=1
* p=11 ® |GH B Double-hit
: rrln:h ® IGLIGK  ® Single-hit
- Mon=lG  * Undetermined
chre NAN
] ] I $ | I L]
128,000,000 128,500,000 129,000,0 125,500,000 130,000,000 130,500,000
Vysis [ I
Dako I
PCAT1 POUSFIB MYC PVT1 LINCOOSTT
H | 1 14— iy
CASCS MIR1204 Hmiiztliﬁ MIRT1208
| I |
MIR1205 MIRTZ0T

Chong et al, Blood Adv 2018




Pediatric and young adults lymphomas

Genetic alteration: test Diagnostic use Clinical impact Future assays

Pediatric lymphomas

Pediatric-type FL | BCL2 or BCL6 rearrangementst: | Useful in certain

Pediatric nodal FISH circumstances for
MZL IRF8, MAP2K1 TNFRSF14 diagnosis; see also
mutationst: HTS scenario 3A in Table 3.
B-cell clonality testing Of note, pediatric-type

FL and pediatric nodal
MZL are not readily
distinguishable by

genomic features Detection of CNAs and
SVs using HTS

Large B-cell 11q jberration: SNP array or FISH | Required for diagnosis of
lymphoma with LBCL-11q
11q aberration

Large B-cell IRF4 rearrangement: FISH FISH required for diagnosis
lymphoma with CARD11, IRF4 mutationst: HTS of LBCL-IRF4
IRF4 rearrangement
rearrangement Useful in certain

circumstances for
diagnosis; see also
scenario 3A in Table 3.




Large B-cell ymphoma/high grade B cell ymphoma with 11q aberration
rgs(é:nl'c/el-(!ﬁ%géfazgggain /11924.1-qter loss
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14.1
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* &
*

" 142,:1;

11 ;;—z | ATM
Inverted duplication in 11q =) 11 | 1l I I I I . ousioor
chr11 * New entity in WHO, provisional entity in ICC

* Test all MYC-R negative cases with Burkitt or Burkitt-like morphology
e 11q alterations also found in MYC-R BL and MYC-R HGBCL, NOS

gain of 11g23.2-q23.3— * Best test: genomic microarrays (or OGM, WGS)
2B3G 1R loss of 11q24.1-gter—

3 or more green signals

Provided by S. Bea; Pienkowska-Grela et al, 2011; Grygalewicz, 2017; Ldépez et al, 2024




Large B-cell lymphoma with IRF4 rearrangement (LBCL-IRF4)

chré
IRF41
der(14)
Bon 3% 28 CAEE
w2 Cz g g el A op 5 uS, 25 7 no# & 4 2

C
Ea —— = Transcription direction

i i LOSS Of 3, Signal ranscription direction
Split signal >

1R1G Atypical signal pattern
Consistent with IRF4 mechanism
Possible unbalanced transloc

* IRF4 gene lies in a complex/polymorphic region (potential false positive and negative results)

* The partner is usually IGH (very few with /GK and /GL, one non-IG reported in chr21 by RNAseq)
* 10% false negative cases by FISH approach using an IRF4 BA probe

* No commercial IGH::IRF4 fusion probe

* Presence of IRF4 mutations in the highly conserved N-terminal DNA-binding domain in exon 2, in the correct context (aSHM), might be
used as a surrogate marker for the presence of IRF4-R

* IRF4-R is not exclusive of LBCL-IRF4, can be found in LBCL with BCL2-R. Need of integrated diagnosis

Provided by S. Bea



Morphology Burkitt High-grade Large B-cell

\

MYC MYC not
rearranged  rearranged

MYC and BCL2 MYC and BCLé6

FISH testing v
Tq rearrangements | rearrangements
aberration |
Y
G 3 HGBCL- DLBCL,
Classification BL HGBCL, NOS DH-BCL2 NOS

De Leval et al, Blood 2022



Diffuse large B-cell lymphoma (DLBCL), NOS
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A reflection/thinkin

Table 2. Categorization of gene mutations based on current evidence levels.

I. Inmediate impact TP53 mutations (exons 4-10) in CLL
on patient care
2. Diagnostic impact MYD88“*" mutation in WM/LPL
BRAF"™™ mutation in HCL
KLF2 mutations in SMZL
/D3 and TCF3 mutations in BL
STAT3 mutations in LGLL

RHOA, TET2, IDH2 and DNMT3A mutations
in AITL and other Ty-derived PTCL

3. Prognostic impact CLL: TP53,ATM, BIRC3, NFKBIE, NOTCH1, SF3B1
MCL: TP53, NOTCHI, NOTCH2 mutations
SMZL: NOTCH2, TP53 mutations
DLBCL: 7P53 mutation & MYC translocation
NKTCL: DDX3X mutations

4. Potential clinical impact Therapy response to BeR inhibitors:
in the near future WM: MYDSS, CXCR4 mutations
DLBCL: CD79B mutations (responsive)
CARDI1, MYD88 mutations
(non-responsive)
Resistance to BeR inhibitors:
BTK™*, PCLG2 mutations
New inhibitors under development:
EZH2, SF3B1 & NOTCHI

“Based on references listed in Table 1. CLL: chronic lvmphocytic leukemia; WM. Waldenstrom s
Macroglobulinemia; LPL: vmphoplasmacytic vmphoma; HCL: hairycell leukemia; BL: Burkitt lvm-
phoma; AITL: angioimmunobilastic Tcell mphoma; MCL: mantle cell ivmphoma; SMZL: splenic
marginal zone lvymphoma; DLBCL: diffuse large B-cell lvmphoma; NKTCL: NK Tcell lymphoma.

Rosenquist et al, Haematologica 2016
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