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How can we find new efficient
treatments for CTCL patients ?

A Genomic studies to identify mutations and
relevant targets within various signaling
pathways

A Non specific immunotherapy: unleashing the
Immune system by releasing its negative
regulatory checkpoints

A Specific immunotherapy: identifying tumor
specific antigens to develop monoclonal
antibodies specific for tumor antigens



Is It possible to separate reactive T cell clones from

tumor T cell clones iIn CTCL skin and blood ?




Is there evidence for Tumor Infiltrating
Lymphocytes in CTCL ?

‘! b 10 O d 1998 91: 4331-4341

Isolation of Tumor-Specific Cytotoxic CD4* and CD4*CD8dim* T-Cell
Clones Infiltrating a Cutaneous T-Cell Lymphoma

Martine Bagot, Hamid Echchakir, Fathia Mami-Chouaib, Marie-Héléne Delfau-Larue, Dominique Charue,
Alain Bernheim, Salem Chouaib, Laurence Boumsell and Armand Bensussan

British Jowrnal of Dermatology 2003; 148: 2429,

Cutaneous Biology

Isolation of a CD8aa+ CD4— tumour T-cell clone with cytotoxic
activity from a CD4+ CD8- cutaneous T-cell lymphoma

M.NIKOLOVA, H.LECHCHAKIR, | WECHSLER,* LLBOUMSELL, A.BENSUSSAN

AND M. BAGOT
INSERM U448, Depariment of Dermatology, Hipital Henri Mondor, 94010 Créteil, France
*Department of Pathology, Hopital Henrd Mondor, 94010 Créteil, France

Accepted for publication: 14 May 2002



Isolation of skin Tumor Infiltrating Lymphocytes
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T cell clones isolated from CTCL may arise from tumor
T lymphocytes but also from reactive T lymphocytes

Significance of circulating T-cell clones in Sézary syndrome

Micslas Omarme, Dalphine Huel, Canbne Gavder, Arne Marie-Carding, Valdhe Schigvan, Martine Bagol, Philippe Musstle,

and Arnand Bensussan

Identilication of malignant S¢zary cells by
T-cell receptor (TCR) clonality studies is
rautinely wsed lor the diagnosis of Sézary
gyndraome, but T-cell cloneés expréssed in
& single patient have nesver been actu-
rately characterioed. We préviously re-
paried that CD158k expression delin-
eates Sézary syndrome malignant cells,
arnd, redre recently, we identified vimentin
at the surface membranes of Sécary cells
and normal activated lymphocyies. In the
present study, T-cell clones from 13 pa-

tients with Sézary syndrome were identi-
fied by immunoscopy and further charae-
lerized in the blosd according 1o heir
TCR W[, CONS0k, and wimentin celksuriacs
expression. We found in most patienis a
unigue malignant T-cell clone thal coex-
préssed COA58K and vimentin and that,
when patients were tested, was also
presant in the skin, However, in some
patients we detected the presence of a
nanmalignant circulating clone express-
ing high amoums of vimentin and lacking

GO 58k. These resulis indicate that clonal
expansion may originate from circulating
malignant and nonmalignant CO4" T cell
populations in patients with Sézary syn-
drome. |dentification of the malignant
cells in Sézary syndrome cannol be
achieved by T-cell clonality studies or by
TCR VP monaclonal amibady (milb) anal-
yEis alane; it also relies an CON 58k phena-
typing. (Blood. 2008; 107-4030-40:30)

£ 200 by The American Sociely of Hemabokagy



Establishment of CTCL-derived
long-term T cell lines

Functional characterization of an IL.-7—dependent CD4*CD8aa™ Th3-type
malignant cell line derived from a patient with a cutaneous T-cell lymphoma

Eva Poszepczynska, Martine Bagot, Hamid Echchakir, Denis Martinvalet, Mohamed Ramez, Dominique Charue,

Laurence Boumsell, and Armand Bensussan

CDR3 of the functional rearranged T-cell
receptor variable B region (TCR-Vp) tran-
script was sequenced in order to demon-
strate for the first time the identity

a long-term T-cell line
derived from a cutaneous T-cell lym-
phoma (CTGL) patient and the malignant
T-cell clone present in the blood. The
patient’s peripheral blood Ilymphocyte-
derived cultured T-cell line had a
CD3+V[(322+CD4*CD8aa*CD25~ pheno-
type. It was named Pno and had been
cultured for more than 1 year. Both fresh
and long-term—cultured tumor cells prolif-

erated highly in response to interleukin-7

sponse. Further, the CD2 and CD28 co-

(IL-7), and exogeneous IL-7 p
Pno lymp y from apop i
maintained high levels of Becl-2 expres-
sion. This unique malignant cloned lym-
phocyte line was further used to carry out
functional studies. The results indicated
that the CD3/TCR structures expressed
by the Pno lympi Y were fi
because an immobilized anti-CD3 mono-
clonal y (mAb) or the i ion
of a soluble anti-CD3 mAb with submito-
genic doses of phorbol 12 B-myristate
13 «-acetate induced a proliferative re-

ptors were they
and were able to induce a strong proliferative
upon their sy i i

Finally, the Pno T cell line had a Th3-type
cytokine profile because it produced high
amounts of the immunosuppressor cyto-
kine tumor growth factor—g1 (TGF-B1).
This high production of TGF-B1 may
inhibit tit ific r in
CTCL. (Blood. 2000;96:1056-1063)

© 2000 by The American Society of Hematology
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CD4* cutaneous T-cell lymphoma cells express the p140-killer cell
immunoglobulin-like receptor

Martine Bagot, Alessandro Moretta, Simona Sivori, Roberto Biassoni, Claudia Cantoni, Cristina
Bottino, Laurence Boumsell and Armand Bensussan

CD158k/KIR3DL2 Is a New Phenotypic Marker of Sezary Cells:
Relevance for the Diagnosis and Follow-Up of Sezary Syndrome

Ewa Poszepczynska-Guigné,*+ Valérie Schiavon,™ Michel D’Incan,; Hamid Echchakir,™ Philippe Musette,§

Nicolas Ortonne,® Laurence Boumsell,™ Alessandro Moretta,q Armand Bensussan,*! and Martine Bagot*T1

*INSERM U448, Hépital Henri Mondor, Créteil, France; tDepartment of Dermatology, Hopital Henri Mondor, Créteil, France; {Department of Dermatology,
Clermont-Ferrand, France; §Department of Dermatology, Rouen, France; YDipartimento di Medicina Sperimentale, Universita di Genova, Genova, ltaly. French

Cutaneous Lymphoma Study Group
J Invest Dermatol 122:820-823, 2004



KIR3DL2 is a phenotypic marker for Sezary cells
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Leucocyte Receptor Cluster Organization
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KIR Receptor Family

HLA-A or HLA-C
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The KIR3DL2/CD158k receptor

Complex majeur
d’histocompatibilité de classe |
HLA A3/11

Domaine extra cellulaire

[efele]

w on
»w o

Domaine
transmembranaire

r=<r

Domaine intracellulaire

SHP-1
avec motifs “ITIM”

OF Q)

rr<r

—— < < —



CD158k+ T cells/mm3

Identification of Sezary cells using either cytomorphology,
flow-cytometry or TCR repertoire
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Analysis of CD158k+ T cells

Immunoscope analysis of Vb families from CD158k+CD4+T cell and CD158k+T cells

CD3+CD4+CD158kneg

Lymphocytes ARGP38 LESC45 GOLM47
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Moins-Teisserenc et al, J Invest Dermatol, 2015



Phenotypic heterogeneity of CD158k+ T cells:
memory and naive subsets
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Phenotypic heterogeneity of CTCL

2010 116: 767-771
Prepublished online May 18, 2010;
doiz10.1182/blood-2008-11-251926

Sézary syndrome and mycosis fungoides arise from distinct T-cell
subsets: a biologic rationale for their distinct clinical behaviors

James J. Campbell, Rachasl A. Clark, Rei Watanabe and Thomas 5. Kupper

Published in final edited form as:
Sci Transl Med. 2012 January 18; 4(117): 117ra7. doi:10.1126/scitranslmed.3003008.

Skin effector memory T cells do not recirculate and provide
immune protection in alemtuzumab-treated CTCL patients

Rachael A. Clark'2:3.5 Rei Watanabe':2, Jessica E. Teague', Christoph Schlapbach’,
Marianne C. Tawa3, Natalie Adams3, Andrew A. Dorosario3, Keri S. Chaney!, Corey S.
Cutler?, Nicole R. LeBoeuf', Joi B. Carter*, David C. Fisher, and Thomas S. Kupper!-3.

"Department of Dermatology, Brigham and Women’s Hospital and Harvard Medical School,
Boston MA

A Sezary patients:
Central memory T-cells

CD45RA-CCR7+CD27+

A Mycosis fungoides:
Effector memory T cells
CD45RA-CCR7-CD27-
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Naive Phenotype : CD45RA+CCR7+CD27+
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Flow cytometric analysis of CD3+CD4+KIR3DL2+
cells in a B1 erythrodermic mycosis fungoides

-
] - 1
KIR3DL2 34.1% of
o 88.2% CD3+CD4+ g CD3+CD4+ T cells
N £
C: -
| 5
—
;. | 1bz:
E ﬁl- | \.- |
= 3

T TR T T T T L
100 10" 102 10% 104 100 107 102 103 104
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Blood biomarkers in BO and B1
Erythrodermic MF patients
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Sezary cells also express activating
Killer cell Ig-like Receptors

e
: ‘f : 2007 109: 5064-3065
doi:10.1182/blood-2007-02-071993

Killer cell Ig-like receptors CD158a and CD158b display a coactivatory
function, involving the c-Jun NH s-terminal protein kinase signaling
pathway, when expressed on malignant CD4 ¥ T cells from a patient with

Sézary syndrome

Anne Marie-Cardine, Delphine Huet, Nicolas Ortonne, Natacha Remtoula, Sabine Le Gouvello,
Martine Bagot and Armand Bensussan



Expression of other KIRs by Sezary cells
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What is the function of CD158k/KIR3DL2
on CTCL cells ?
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‘! O O 2014 124: 3330-3332
P doi:10.1182/blood-2014-09-598995

KIR3DL2 is a coinhibitory receptor on Sézary syndrome malignant T
cells that promotes resistance to activation-induced cell death

Nicolas Thonnart, Anne Caudron, Isabel Legaz, Martine Bagot, Armand Bensussan and Anne
Marie-Cardine
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Inhibition of the CD3-mediated activation
upon CD158k recruitment

Antigen recognition
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A novel KIR-associated function:evidence that
CpG DNA uptake and shuttling to early endosomes is
mediated by KIR3DL2

i HLA

- e
e

NK cell KIR3 KIR3

DNA

,

Inhibition of Activation of
effector function  TLR9 signaling

Sivori et al, Blood 2010



Visualisation of KIR3DL2-ODN interactions
by confocal microscopy
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KIR3DL2/CpG ODN Interaction Mediates Sézary
Syndrome Malignant T Cell Apoptosis

Bouchra Ghazi', Nicolas Thonnart'2, Martine Bagot1’2’3, Armand Bensussan'?* and Anne Marie-Cardine'?
Journal of Investigative Dermatology advance online publication, 14 August 2014; doi:10.1038/jid.2014.286
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KIR3DL2-CpG ODN interactions
Induces Sézary cell death
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What is the distribution
of CD158k/KIR3DL2 ?
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Sezary Syndrome
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Sezary Syndrome




Transformed mycosis fungoides




CTCL landscape
KIR3DL2 expression by WHO-EORTC subtype

CTCL subtypes
per WHO-EORTC classification

%KIR3DL2" skin biopsies
(n =107 CTCL patients)

1 Mycosis Fungoides (MF) ~45%
Il fransformed MF >80%
[ CD30"LPD (ALCL subtype) 100%
[ Sézary Syndrome =85%
\ Bl Others (ATL, NK/T, vo,...) ~35% to 100%

KIR3DL2 is expressed in ~65% of all CTCL, irrespectively of disease subtype.
Expression is more prominent in Sézary syndrome, transformed mycosis
fungoides and CD30+ LPD (ALCL subtype)



Primary cutaneous anaplastic large cell
lymphoma




KIR3DL2 expression in primary cutaneous
anaplastic large-cell lymphoma
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Strong KIR3DL2 expression by skin-infiltrating
lymphocytes in pcALCL

KIR3DL2-PE
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KIR3DL2 Is expressed by Mac2a and Mac2b
ALCL lines

Kir3DL2 gene expression Kir3DL2 surface expression

Mac1 Mac2a _ Mac2b

0.5% _ 98% 92.5%

28800 (A 1)

KIR3DL2-PE
KIR3DLZ-PE
KIR3DL2-PE
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A Mac2a and Mac2b cell lines were derived from separate, rapidly growing
skin tumors during disease progression, in a pcALCL patient

A Mac1 was derived from circulating tumor cells in the blood of the same
patient during an earlier indolent course of the disease




Cutaneous g / Tecell ymphoma




nasal type

Extranodal NK/T lymphoma




Primary cutaneous aggressive
epidermotropic CD8+ T-cell lymphoma




Is there a rationale to develop

an anti-KIR3DL2 Immunotherapy ?
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NK cells of Sezary patients are functional

Circulating Natural Killer Lymphocytes Are Potential
Cytotoxic Effectors Against Autologous Malignant
Cells in Sezary Syndrome Patients

Jean-David Bouaziz, Nicolas Ortonne, Jérdme Giustiniani, Valérie Schiavon, Delphine Huet, Martine Bagot,
and Armand Bensussan®*

*INSERM 659, Faculté de Médecine de Crateil 8, rue de général Sarrail, Créteil, France

Patients with advanced cutaneous T cell lymphoma (CTCL) exhibit profound defects in cell-mediated immunity.
Although it has been suggested that Sezary syndrome (55) patients have a decreased natural killer (NK) lymph-
ocyte activity, nothing has been reported concerning the sensitivity of Sezary cells to NK lymphocyte-mediated
cytotoxicity. Peripheral blood NK cells from healthy donors were tested against Sezary tumoral cell lines as well as
against freshly isolated Sezary cells. Further, we studied their ability to exhibit antibody -dependent cell-mediated
cytotoxicity using either the murine anti-CD158k/KIR3DL2 monoclonal antibody (moAb) AZ158 that specifically
recognizes Sezary cells, or the anti-CD52 monoclonal antibody alemtuzumab. The results show that Sezary cell
lines are susceptible to NK lymphocyte lysis. More importantly, we found that freshly isoclated malignant cells are
killed either by IL-2 activated allogeneic NK lymphocytes or when the tumor lymphocyte targets are incubated with
an anti-MHC class | F{ab)'2 antibody. Further, anti-KIR3DL2 and anti-CD52 moAb can enhance the NK lysis. Finally,
we report that NK lymphocytes isolated from 55 patients are potentially cytotoxic lymphocytes against autologous
malignant Sezary cells. These findings indicate that antitumor-mediated NK Iymphocyte cytotoxic activity can be
triggered in patients with CTCL and raise the possibility of developing novel therapeutic strategies by stimulating
their innate immunity.

Bouaziz et al, J Invest Dermatol, 2005



NK lysis of tumor cells is enhanced
via an ADCC mechanism

Alemtuzumab
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Bouaziz et al, J Invest Dermatol, 2005






