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The Revolution of Cancer Immunotherapy
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How does our immune system sense and eliminate tumors?
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How do immune checkpoint inhibitors work?

CHECKPOINT INHIBITOR DRUGS

“CHECKPOINT” PROTEINS BLOCK T-CELL ACTIVITY.

INHIBITOR DRUGS CAN RELEASE THE BRAKES ON T CELLS AT
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THE CTLA-4 CHECKPOINT PROTEIN PREVENTS DENDRITIC
CELLS FROM PRIMING T CELLS TO RECOGNIZE TUMORS.
INHIBITOR DRUGS BLOCK THE CHECKPOINT.
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How do immune checkpoint inhibitors work?
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Deciphering the sugar code: Glyco-checkpoints in immunity

Il cells in nature (e.g. human & bacterial) have a dense outer coat of glycans
P Glycans dominate the interface between us (our mucosa) and them (microbiota)
» Glycans play key roles in (human & microbe) cell-cell communication & regulation
» The large complexity encoded in glycan structure is non-template driven
» Every disease that affects humans significantly involves (altered) glycans

Rabinovich et al, Immunity 2012



Deciphering the Sugar Codes: Glycocheckpoints in Immunity
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Galectins
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GAL1.2,5,.7,10,11,13,14, 15
Clycosylated receptors

- Galectins are a family of soluble glycan-binding proteins
that preferentially recognize N-acetyl-lactosamine (Galp1-
4GIcNAc) units on different cell surface receptors

- They establish multivalent interactions with glycosylated
receptors and control immune cell fate (activation,
differentiation and survival).

Rabinovich et al, Nature Rev Immunol 2009




An unexpected finding:
Galectin-1 (Gal-1): an inhibitory sugar-binding protein in the immune system

1993

Broad immune inhibitory activity

|dentification of a 14.5 kDa 3-
galactoside-binding protein in

activated macrophages Up-regulated in tumor tissues
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Galectin-1 (Gal-1) expression: an indicator of
poor survival in human cancer
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Tumors elude antitumor immunity by
secreting Gal-1

= Expression of Gal-1 in human melanoma correlates with poor prognosis
and acquisition of metastatic phenotype

= Gal-1 contributes to the immunosuppressive activity of melanoma
cells

Blockade of Gal-1 leads to CD4* and CD8* T cell-mediated tumor
rejection that was highly dependent on IFN-y
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Gal-1 activates Iimmune evasive programs
In several tumor types

GLIOMA
Baker et al, Cancer Res. (2014) CMRONIC YYMPMOCYTIC LEUKEMIA

Verscvhuere et al, Int. J. Cancer (2014)
Croci et al, Leukemia (2013)

CLASSICAL WOPGKIN LYMPHOMA
Juszczynski et al, PNAS (2007)

Rodig et al, Clin. Cancer Res. (2008)
Gandhi et al, Blood (2007)

Quyang et al. Blood (2011)

LUNG ADENOCARCINGMA
Banh et al. Cancer Res. (2011)
Croci et al, Cell (2014)

NTUROELASTOMA

Soldati R et al, Int. J. Cancer (2012)

T CELL LYMPMOMA

Cedeno-Laurent et al, Blood (2012)

Dalotto-Moreno et al, Cancer Res. (2013)
Rutkowski et al, Cancer Cell (2015)

PANCREATIC ADENOCARCINOMA

Martinez-Bosch et al, Cancer Res. (2014)
Tang et al, Tumor Biol. (2015)
Orozco et al, PNAS. (2018)

OVARIAN CARCINOMA

Rutkowski et al, Cancer Cell (2015)

KAPOS1'S SARCOMA

Croci et al, JEM (2012)

MELANOMA
Rubinstein et al, Cancer Cell (2004)

Cedeno Laurent et al, J Invest Dermatol (2012)
Croci et al, Cell (2014)

HNSCC
Nambiar et al, J Clin Invest (2019)



How does Gal-1 shape the tumor-immune
microenvironment?
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Gal-1 kills effector T cells through binding to specific
sugars on their surface

a2-6 sialic acid

CD45

Gal-1 cannot bind and kill anti-

: | : _
inflammatoryTh2 and regulatory T cells Bad for cancer ! Good for autoimmune diseases

Toscano et al, Nature Immunol 2007



Gal-1 induces tolerogenic dendritic cells
and shut-off antitumor T cell responses

o

Immunoregulatory circuit

Therapeutic
strategy
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llarregui et al, Nature Immunol 2009, Tesone et al, Cell Rep 2016



Gal-1 favors metastasis by inducing immunosuppressive

regulatory T cells

Lung micrometastasis Lung metastasis
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dothelial g factor (VEGF) r binding and i

Gal-1 promotes the formation of aberrant
tumor-vascular networks o
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Gal-1 confers resistance to anti-angiogenic therapies

Sensitive tumor

é
B | ! ' £ B
Anti-VEGF _f* z L X w :{0’0.“
= = ) - .05.53.“\
treatmernt Endothelial cell glycosylation: "’¢"‘5’“ —
High a2-6-linked sialic acid /
Anti-VEGF
treatment & vear

I. Blockade

HIV Antibodies

Endothelial cell glycosyltation: . VEGF-like

High B1-6GIcNAc-branched Endothelial cell signaling

N-glycans
Low a2-6-linked sialic acid

% b 1
P o |
- o

& o - i :
) » GAGGING G AN KAPasT's oma
‘ ) : a.l ; - “ r:ill;lh;; -;;‘.:&f:: \
Revascularization

Croci et al, Cell 2014; Croci et al, J Exp Med 2012



Circulating Gal-1 levels delineate resistance to anti-angiogenic therapies
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Targeting Gal-1 inhibits progression of pancreatic
adenocarcinoma by modulating tumor stroma-immune cross-talk

Human Pancreatic
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Gal-1 fosters an immunosuppressive microenvironment

In colorectal cancer

Expression of Gal-1 was independent of microsatelite Instability (MSI) or mismatch repair
deficiency (dMMR)

Gal-1 confers immune privilege to colorectal cancer by increasing the frequency of
iImmunosuppressive CD8 T cells.
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Gall as an emerging immunotherapeutic target

GAL-1 blockade

Stimulates antitumor immune responses

Mitigates abnormal tumor angiogenesis £ Grooveny

April 2023
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Anti-Gall mAb inhibits tumor growth, angiogenesis
and counteracts resistance to anti-VEGF treatment
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Gal-1: an immune escape strategy and therapeutic target in cancer

Promotes tumor-immune
esca pe CancerC.e"

Rubinstein et al, Cancer Cell. 2004 Y
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Dalotto et al, Cancer Res 2013
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tumor-promoting inflammation
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Activates VEGFR2 signaling and
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Croci et al, Cell 2014
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Gal-1 suppresses autoimmune inflammation: another side of the same coin

Protein or genetic delivery of Gal-1 suppresses inflammation in different models of autoimmune and inflammatory

disorders
\ Arthritis (Rabinovich et al, J Exp Med 1999)

\ Uveitis (Toscano et al, J Immunol 2006)
\ Multiple Sclerosis (Toscano et al, Nat Immunol 2007; llarregui et al, Nat Immunol 2009; Starossom et al, Immunity 2012)

\ Orchitis (Pérez et al, Sci Rep 2015)
\ Diabetes (Perone et al, J Immunol 2007; Sundblad et al, Glycobiology 2021)

EAE (Experimental autoimmune encephalomyelitis): a model of multiple sclerosis
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Gal-1 prevents inflammation-induced neurodegeneration
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Gal-1 as a potential therapeutic agent in autoimmune inflammation: challenges to overcome

v High concentrations are needed for its immunosuppressive
activity

\ Very unstable at sites of inflammation




Gal-1: The ‘sweet case’ of Dr. Jekyll and Mr. Hyde

Inmuno-Oncology
Anti-angiogenesis
Program

(Anti-Gal-1 mADb)
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altec

The Future of health is sweet

MISION: Translate scientific discoveries, based on modulation of galectins and
Its glycosylated ligands, into novel technologies and therapeutic opportunities
for patients with cancer and autoimmune inflammatory diseases



Platform 1: IMMUNO-ONCOLOGY
(Human anti-Gall neutralizing mAbs)

TWO IN ONE

- Stimulate antitumor immune responses
P I THERAPY

- Counteract aberrant tumor angiogenesis

Platform 2: AUTOIMMUNITY AND CHRONIC INFLAMMATION
(Super-Gall)

Immunoregulatory Gall variants engineered to overcome the
adverse conditions of inflammatory microenvironments.

These Super-Gall variants target different cells implicated in
autoimmune inflammation (Thl, Th1l7, CD8, dendritic cells,
microglia)
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