N

N
N

HAL

open science

Conference Scenes: Immunotherapies in transplantation
and cancer

Sylvain Simon, Maud Charpentier, Ignacio Anegon, Nathalie Labarriere

» To cite this version:

Sylvain Simon, Maud Charpentier, Ignacio Anegon, Nathalie Labarriere. Conference Scenes:

munotherapies in transplantation and cancer. Immunotherapy, 2017, Epub ahead of print.

01639012

HAL Id: inserm-01639012
https://inserm.hal.science/inserm-01639012
Submitted on 20 Nov 2017

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

inserm-


https://inserm.hal.science/inserm-01639012
https://hal.archives-ouvertes.fr

Conference Scenes: Immunotherapies in transplantation and cancer

Sylvain Simon®2, Maud Charpentier®?, Ignacio Anegon %3#, Nathalie Labarriere~%2*

LCRCINA, INSERM, Université d’Angers, Université de Nantes, Nantes, France

2 LabEx IGO “Immunotherapy, Graft, Oncology”, Nantes, France

3 Centre de Recherche en Transplantation et Immunologie UMR1064, INSERM, Université de
Nantes, Nantes, France

4 Institut de Transplantation Urologie Néphrologie (ITUN), CHU Nantes, Nantes, France

22th NAT meeting/2"® NAT LabEx IGO joint meeting; 1-2 June 2017, Nantes, France.

22tk NAT e /27 NAT £ IGO0 o] .
L lupe 2007 Pontes Fronces

Keywords: Immunotherapy, transplantation, cancer, tolerance, costimulation blockade, T cell

therapy, dendritic cells, NAT, LabEx IGO, France

* Address correspondence to: nathalie.labarriere@inserm.fr

Phone: +33 228 080 241

Fax: +33 228 080 204

Postal address: CRCINA, Inserm UMR1232, 8 Quai Moncousu, 44007 Nantes Cedex 1

Abstract

This 22th edition of the NAT (« Nantes Actualités Transplantation ») annual meeting was co-
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organized for the second time with the LabEx IGO network (« Immuno-Graft Oncology »). This
international meeting was held on 1 and 2 June 2017 in Nantes (Western of France).

The topic of this 2-days meeting was “Immunotherapies in transplantation and cancer”. This
meeting brought together 17 international invited speakers, young researchers and 220
attendees mainly from Europe and North America. It was a unique opportunity to bring together
the pioneers and leading immunologists in the fields of transplantation and cancer, focusing on
shared mechanisms that control immune responses in organ or bone marrow transplantation and

in cancer.

Weord-count112

This 22" edition of the NAT (www.nat.nantes.inserm.fr/index.php/en) meeting, co-organized

with the LabEx IGO (http://www.labex-igo.com) : Immunotherapies in transplantation and
cancer” took place in Nantes, France (June 1-2, 2017). This meeting, divided in four sessions,
focused on key molecules, molecular mechanisms or cell subsets (sessions I, Il and Ill) involved in
the control of graft tolerance and in cancer. Indeed, a given molecule/cell subset/pathway that
inhibits immune responses needs to be stimulated in transplantation to favor immune tolerance
and better graft outcome whereas it needs to be inhibited or neutralized in the cancer setting to
favor cancer elimination. As en example, tolerance mechanisms need to be strengthen in organ
and bone marrow transplantation whereas this tolerance needs to be broken in cancer. The last

session was devoted to original approaches in T cell therapy.

The chairmen of the meeting were Ignacio ANEGON and Nathalie LABARRIERE, belonging to the
organizing and scientific committee with Béatrice CHARREAU, Sophie CONCHON, Jean-Francois
FONTENEAU, Joélle GASCHET and Cédric LOUVET.


http://www.nat.nantes.inserm.fr/index.php/en

Session I: Tumour and graft microenvironment

The first session focused on the microenvironment that shapes the immune response towards

tumours and grafts.

Romain Roncagalli (CIML, Marseille, France) reported about protein-protein interaction
identification methods and their usefulness in deciphering T-cell signalling networks. RLTPR was
described as a new protein of CD28 signalling pathway, whom mutation results in functional
phenocopy of CD28-/- and abrogates CD28-dependant proliferation of CD4 T-cells in a genetic
lymphoproliferative disease [1]. In a second study, new partners of CBL and CBLB negative
regulators of T-cell activation were identified such as the transmembrane protein CD5 [2]. The
identification of interactomes improves understanding of T-cell activation pathways and may

provide new targets for T-cell engineering in immunotherapeutic strategies.

The impact of microbiota on immune responses and graft outcome was highlighted by Maria-
Luisa Alegre (University of Chicago, USA) who showed that graft survival was prolonged when
using germ free mice or treatment with large spectrum antibiotics prior to transplantation [3].
Prolonged graft survival in treated mice was associated with poor proliferation of donor-specific
T-cells, and a decreased activation of DCs. Additionally, the identification of some individual
microbial communities that favours graft survival when transferred in animals with a less
beneficial microbiota could be a great asset to avoid rejection particularly in the context of

mismatched allografts.

Ivan Maillard (University of Michigan, USA) focused on the implication of the Notch system in
allogeneic hSCT and GVHD induction. Inhibition of the interaction between Notch 1/2 and
DII1/Dll4 dramatically reduced the GVHD occurrence without interfering with the anti-tumour
potential [4]. The use of DII1/DlI4 blocking antibodies maintained the proliferative capacities of
infused T-cells, producing less inflammatory cytokines and with a higher proportion of Tregs.
Targeting individual Notch pathway components appears safe to modulate T-cell activation in

bone marrow transplanted mice and prevent GVHD without toxic side effects.



Salvatore Valitutti (University of Toulouse, France) documented that melanoma cells were able
to counteract CTL cytotoxic activity by mobilization of their lysosome/late endosome
compartment to the immunological synapse [5]. Enriched in cathepsin B (perforin-degrading
enzyme), melanoma lysosomes are secreted at the synapse to inhibit CTL cytotoxic activity.
Dampening the tumour cells resistance to lytic activity of CTLs could be beneficial in
immunotherapy protocols, which for the moment focus on improving the activity, proliferation

and survival of the latters.
Session |I: Immune check points in transplantation and cancerology

Immune checkpoints, major modulators of the immune response, represent promising targets
either to induce immune tolerance or tumour rejection and the therapeutic use of immune

checkpoint inhibitors (ICI) can be further combined with other therapies.

Carole Guillonneau (CRTI, Nantes, France) described a new immune checkpoint, CD45RC,
expressed by B, NK, myeloid, and a fraction of T-cells but not by Tregs. The administration of a
monoclonal antibody targeting CD45RC in a rat model of cardiac allotransplantation induced solid
organ transplant tolerance and inhibited GVHD through direct cell death of CD45RC"&" cells and
preservation of CD45RC'% Tregs, inhibiting allograft rejection [6]. CD45RC targeting could
represent a promising therapeutic strategy in transplantation to eliminate effector cells and

promote allograft tolerance.

Comparing transcriptional programs of PD-1*Tim-3*; PD-1*Tim-3" and PD-1Tim-3" TILs from
tumour-bearing mice, Ana Anderson (Harvard Medical School, Boston, USA) identified the
metallothionein MT1 as the most differentially expressed gene in the PD-1*Tim-3* dysfunctional
T-cell subset [7]. MT1 deletion in mice resulted in improved CD8* T-cell functions and delayed
tumour growth. Single-cell transcriptional analysis of CD8* TILs from WT or MT”" mice revealed
different genes modules strictly associated with T-cell dysfunction, T-cell activation or
activation/dysfunction together. Gata-3 was the most enriched transcriptional factor in the T-cell
dysfunction module and Gata-3 deletion in anti-tumour CD8* T-cells resulted in reduced tumour

growth in a melanoma mouse model. This study demonstrates the possibility to uncouple



activation and exhaustion gene programs and provides new insights in the understanding of

molecular mechanisms of CD8* T-cell dysfunction.

Claire Vanpouille-Box (Weill Cornell Medicine, NY, USA) addressed the superior interest of multi-
fractionated low-dose radiotherapy to induce T-cell responses and synergise with anti-CTLA-4
therapy [8]. In a poorly immunogenic mouse model, multi-fractionated low-dose radiotherapy
was able to induce long-term tumour regression with abscopal effect and synergized with anti-
CTLA-4 antibody in contrast to radiotherapy delivered at high energy in a single dose. Fractionated
radiotherapy led to the accumulation of fewer double-stranded DNA (dsDNA) unsufficient for
Trex1 activation. Therefore, dsDNA accumulated and activated Type-I interferon pathway that
mediated recruitment of DCs into the tumour bed leading to efficient anti-tumour immunity. This

study paved the way for effective therapeutic combination with radiotherapy.

Finally, Eric Vivier (CIML, Marseille, France) gave a keynote addressing the roles of Innate

Lymphoid Cells and their potential manipulation in cancer and viral immunity [9].

Session Ill: Macrophages and dendritic cells

Myeloid cells such as macrophages and dendritic cells (DC) orchestrate adaptive immune
responses in transplantation and cancer settings. Their unique properties of antigen presentation
and stimulation/regulation of effector T-cells make them attractive targets forimmunotherapy in

these two pathological contexts.

Elodie Segura (Institut Curie, Paris, France) reported about human monocyte-derived
inflammatory DC, a DC subset strongly expressing CD206 (Mannose-R) and a potent inducer of
Th17 T-lymphocytes [10]. Transcriptomic and single cell analyses revealed that IRF4 was the key
transcription factor involved in inflammatory DC differentiation, and that these DCs were induced
within tumour microenvironment, through aryl hydrocarbon receptor (AhR) signalling which

synergizes with cytokine signalling for IRF4 induction.

Jolanda de Vries (Nijmegen, The Netherlands) made an overview of DC-based immunotherapy in

cancer patients with a focus on two clinical trials based on BDCA1*-DC and plasmacytoid-DC,



loaded with melanoma-derived peptides. Immunogenicity of the vaccines and clinical outcome of
the patients need to be further improved. In this respect, depletion of the CD14* fraction from

BDCA1*-DC could further improve the immunogenicity of the vaccine [11].

Yong-Guang Yang (Columbia University, NY, USA), reported about SIRP-0/CD47, a signalling
pathway that could be targeted for the inhibition of xenograft rejection, mainly mediated by
macrophages. In a physiological context the interaction of SIRP-a. with CD47, expressed by
macrophages, prevents phagocytosis of hematopoietic cells. However, pig CD47 fails to interact
with mouse or human SIRPa and thus to inhibit phagocytosis [12]. Using hCD47 transgenic pigs,
xenograft rejection was inhibited by macrophages through the induction of donor hematopoietic

chimerism.

Aurélie Moreau (CRTI, Nantes, France) reported about an ongoing phase | clinical trial (part of the
ONE Study European Consortium-NTC0225055) using autologous tolerogenic DC (ATDC) in kidney
transplanted patients. Their ability to prevent a xenogenic GVHD has been documented in mice
[13]. ATDC are produced from patient blood through a robust and GMP-compliant procedure, in
the Unit of Cell Therapy of Nantes University Hospital. No serious adverse reaction has been
observed for the first 7 treated patients. The efficacy of these cells will be further evaluated in

transplantation or in autoimmune diseases.

Session IV: T cell therapy

This session was dedicated to recent advanced in T-cell based therapy, for cancer and

transplantation purposes.

Giovanna Lombardi (King’s college, London, UK) (part of the ONE Study consortium) presented
safety results of the transfer of autologous polyclonal CD4* Tregs to kidney and liver transplant
patients. She further demonstrated in a humanized NSG mouse model, that alloantigen-specific
Tregs were superior to polyclonal Tregs in preventing graft damage. Thus, G. Lombardi and coll
refined the specificity of transferred Tregs with an anti-HLA-A2 specific CAR [14], protective

against human skin graft damage in an NSG mouse humanized model.



José Cohen (IMRB, Créteil, France) presented results about the manipulation of the TNF/TNFR2
pathway in Tregs, to prevent GVHD or to increase GVL. Indeed, TNFR2 mainly expressed by Tregs,
is crucial for the protective effect of CD4* Tregs on GVHD [15]. This pathway could thus be

targeted to finely tune Treg activity in allo-hSCT.

Laurent Poirot (Cellectis, France) presented a potentially universal “off the shelf” CAR-T cells
therapy, gene-edited with the TALEN technology to confer to T cells specificity, optimal functions,
and safety guarantees [16]. He gave the example of UCART123 (specific for a subunit of the IL-3
receptor, overexpressed by leukemic cells) for AML treatment. These UCART123 T cells do not
induce GVHD in a mouse model and efficiently decreased the growth of CD123+ engrafted tumour

cells.

Francois Lang (CRCINA, Nantes, France) presented the first results of the adoptive transfer to
melanoma patients of natural antigen-specific T-cells, sorted and expanded from patient blood
(MELSORT, NCT02424916). Specific T-cells are produced in the Unit of cell therapy of Nantes
hospital, through a GMP-compliant sorting procedure with HLA-peptide coated beads (Clinimers)
[17]. No treatment-related serious adverse events were observed for the two first treated
patients and the patient who received the most reactive T-cells exhibited a stabilization of the

disease.

In conclusion of this session, Stanley Riddell made an overview on functional optimizations of
CAR-T cells to favour their persistence and activity within tumour microenvironment. This
persistence can be improved either with the use of fully human CD19-specific scFv antigen binding
domain that reduced immune rejection [18], or with a prior lymphodepletion of leukemic patients
with a Cy/Flu combination [19]. Finally, S. Riddell documented in non-human primates that the
tyrosine kinase receptor ROR1 could be a safe and relevant target for CAR-T cells in solid tumours

[20].
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