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Objetivos de la charla:

@ Presentar la vision tradicional y actual de la LLC.

@ Discutir sobre la importancia del microambiente tumoral en LLC.



Vision tradicional de la LLC:

 Enfermedad acumulativa. ‘
» Defectos en la apoptosis (alto BCL-2). L as células leucémicas:

 Células no proliferantes (G0/G1). e mueren in vitro por apoptosis.

« fenotipo activado.

 teldmeros cortos.

VISION ACTUAL :
la LLC es una enfermedad dinamica.

Las celulas leucémicas proliferan y mueren in vivo.




Sangre periférica

Esfingosina 1 fosfato (S1P) y su receptor SIPR1 @@

doi: 10.4049/jimmunol.1400547.

G0/G1
Diversidad intra clonal en LLC:

|Ki-67
1 BCL-2
Pool proliferante
Pool quiescente Y
1 Ki-67
1Bcl-2
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El tratamiento actual de los pacientes con LLC involucra terapias dirigidas:

1- Inhibidores de quinasas asociadas al BCR (BCR-KIs)

Inhiben la sefalizacion a través del BCR y liberan a

CLL
las celulas LLC del microambiente tumoral.
, BCR T Lymphocyte
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Inhiben a BCL-2 favoreciendo la muerte de las LLC Myeloid -
cells 8%%
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Objetivos de la charla:

@ Presentar la experiencia de nuestro laboratorio con las células T de los pacientes con LLC
como actores clave del microambiente tumoral.

@ Comentar los experimentos en curso y las perspectivas de nuestro trabajo.



Los linfocitos T de los pacientes con LLC son disfuncionales

&o@ ‘Q Dysfunctional immune
synapse formation

[ T cell exhaustion

{ Increased TR clonality J

Alterations in gene
expression profile

Impaired downstream
signaling
Loss of effector functions

https://doi.org/10.3389/fimmu.2020.612244

activacion,
citotoxica vy

capacidad de
funcion

Menor
proliferacion,
migracion.
Mayor numero de células T en
comparacion con donantes sanos
(relacion invertida CD4:CD8).

Mayor proporcion de células Treg,
TCD8+ agotadas y células TFH en los
ganglios linfaticos vs sangre periférica.

Alteraciones y defectos profundos,
algunos de ellos dependientes de la
presencia del clon leucémico
(reversibles).


https://doi.org/10.3389/fimmu.2020.612244

Los linfocitos T de los pacientes con LLC son disfuncionales

In vitro: Linfocitos T activados

aumentan Ila proliferacion vy

sobrevida de las  células._

leucémicas, a través de factores

secretados y por contacto

CD20: Green Ki67: Blue CD3: Red

-

celular.

' - | i i
Microscopia confocal de un corte de

nodulo linfatico de paciente con LLC.
(Patten et al. Blood 2008)

CD40-CD40L
IFNy, IL4

In vivo

Patient derived Xenograf model of CLL
(Dr. N Chiorazzi's Lab, The Feinstein Institute for Medical
Research, NYC)

PBMC from CLL
patients

Autologous T Cells, PR
Activated Polyclonally
In Vitro (aaT cells)

+ CLL cells

NSG

Co-transfer of aaT cells favors CLL
growth of CLL cells NSG mice.

doi: 10.1182/blood-2010-12-324210.




Los linfocitos T de los pacientes con LLC son disfuncionales

Los linfocitos T son una fuente fundamental
de los estimulos que el con leucémico recibe
en el microamabiente tumoral

La respuesta immune T contribuye a suprimir
el crecimiento de las células LLC in vivo.
(Sun C, Blood Advances 2023- NCT00923507)

doi: 10.1053/j.seminhematol.2024.04.001 doi: 10.1182/bloodadvances.2021006941.



T cells from CLL patients are less responsive to CXCL12 and CCL21 than T cells from HD
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Can these dysfunctional T cells affect the survival of CLL cells?

PBMC from Without T mm‘
CLL patients cells.

CLL cell survival daily checked

‘..;5‘ ‘.'-.5‘ Autologous resting T cells do not affect

¢ - ® ¢ () .. .
: : spontaneous CLL apoptosis in vitro.
Gamberale R, Leukemia 2001.

PBMC from CLL patients mm
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00 Autologous  activated T (aaT) cells

Control aCcD3 . . ; )
increase CLL cell survival in vitro.

Elias E, Haematologica 2018. 0 . .
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Autologous activated T (aaT) cells favor in vitro CLL activation
and proliferation.

Cell size CD86 PD-1 Ki67
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Can aaT cells protect CLL cells from venetoclax-induced cell death?
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Mecanismo de accion del VENETOCLAX

é;ﬂ VENETOCLAX es un

b W,

BAX/BAK J | inhibidor potente y

ey .
cell death selectivo del BCL-2.

cell survival

cell survival

Ryan CE, Cancer Journal 2019.



‘ PBMC from CLL patients ‘ CLL ce" survival by
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‘ PBMC from CLL patients ‘
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BCL-XL and MCL-1
expression by western
blot in CLL cells.

Autologous activated T cells favor the
generation of venetoclax resistant CLL
cells.

venetoclax j ()

100-
e
2 80- —6?—
© o]
= .
e 60|
-
»
Q 40
+
2 Cece
o ]
o 2 coe | [T eees TR
B | [ @ o
O | . l ....... . | .....
0 0.01 0.01 04 0.1 1 1
aCD3 - - + - + - +

18



Autologous activated T cells favor the generation of
venetoclax resistant CLL cells due to the \
upregulation of BCL-XL and MCL-1 on the leukemic ¢ Wsarapurs
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CXCR4

Recent emigrants CLL cells have higher Bcl-XL and Mcl-1 expression than cells immigrating back to the lymph

node. (Jayappa KD et al Blood Adv. 2021). (Haselager MV, Blood 2020).
A - ) Peripheral blood

S . Y GO/G1
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Emigrant CLL cells: + BCL-2
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Immigrant CLL cells: CXCR4 high CD5 dim

Immigrant CLL cells:
- High Chemokine Receptors
- Low activation markers

Emigrant CLL cells: CXCR4 dim CDS5 high @ T

1 Ki-67
tBcl-2 MCL-1 BCL-XL CXCL12, CXCL13, CCL19, CCL21 favor
Lymphoid tissues CLL homing to survival niches.
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T cells from CLL patients allow us to establish a

MODEL OF VENETOCLAX RESISTANCE. Martinez V

| PBMC from CLL patients | m CLL cell survival by
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Testing drug combinations to:

- avoid the generation of VEN resistance.

Elias E, Haematologica 2018.
Elias E, Sarapura MV, Cancer Immunol Immunother 2021.

- to induce the cell death of already VEN resistant cells.

Characterization of VEN resistant cells to find novel therapeutic targets
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VEN resistant cells showed a very
By using inhibitors of SHPK2 we were able

aggressive phenotype:
99 P yp to reduce the generation of VEN resistance.
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NEXT STEPS?



1) We are now testing venetoclax in

Patient derived Xenograf model of CLL . . . - I -
MChiorazzi’s Lab, The Feinstein Institute for Medi} com blnatlon Wlth SPH K2 Inhlbltors iN a

Research, NYC)

PBMC from CLL
patients

preclinical model in mice.

Autologous T Cells,
Activated Polyclonally
In Vitro (aaT cells)

A

e MTA to obtain the SPHK2 inhibitor.

e Collaboration with Dr. Nicholas Chiorazzi at the

wv + Eihicelle Feinstein Institutes for Medical Research (USA).

NSG * jwCLL fE”OWShIp

\\ C°'"ansrferf°fffle°]§'ifav?ﬁiﬁ“/
e 2) MEC-1 cells: SPHK2, SHPHK1, and both

kinases were silenced using the CRISPR-Cas9

technique.

Martinez V
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RESUMEN de lo presentado en esta charla

El microambiente tumoral:
- favorece la sobrevida, activacion y proliferacion de las LLC.
- actua como nicho de supervivencia para el clon leucémico.

- permite la seleccion de ceélulas leucémicas mas agresivas bajo la presion de un

agente terapeutico.

 Testear in vitro combinaciones de agentes
Empleando células T de los pacientes  terapeuticos para:
- evitar la generacion de resitencia a VEN.
- Indicir la muerte de las ceélulas vya
MODELO DE RESISTENCIA A resistentes a la droga.

 Encontrar nuevos blancos terapeuticos en
VENETOCLAX las células mas agresivas.

con LLC establecimos un
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