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Tumor-associated high endothelial venules (TA-HEVS) :
specialized blood vessels for lymphocyte entry into tumors

Mechanisms controlling lymphocyte entry into tumor during cancer immunity and immunotherapy ?
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High Endothelial Venules (HEVS): specialized

blood vessels for lymphocyte entry into lymphoid organs

(Girard and Springer, Immunity, 1995; Moussion and Girard, Nature 2011,
Girard* et al., Nature Rev Immunol 2012)

HEV-specific mAb MECA-79 " Intravital microscopy

A long standing interest for HEVs (30 years of expertise !)

1st Isolation of HEV endothelial cells
Girard and Springer, Immunity, 1995

Regulation of HEVs by dendritic cells
Moussion and Girard, Nature, 2011

Discovery of interleukin-33 (IL-33/NF-HEV)
Baekkevold...and Girard, Am J Path 2003
Caurriere ...and Girard, PNAS 2007

Jean-Philippe GIRARD SITC 18/09/23



Tumor-associated HEVs (TA-HEVs) in human cancer
(Martinet*, Garrido* ...and Girard, Cancer Res 2011)
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TA-

TA-HEVs in a CD3* T cell-rich area (melanoma)

’ﬁ ER T
s, 3
N .

MECA-

Jean-Philippe GIRARD 18/09/23




TA-HEVs are located in the stroma and invasive margin

RESEARCH PAPER

TA-HEVs are located
in the tumor stroma

High endothelial venules (HEVs)
in human melanoma lesions
Major gateways for tumor-infiltrating lymphocytes

Ludovic Martinet,'%? Sophie Le Guellec,? Thomas Filleron,* Laurence Lamant,** Nicolas Meyer,* Philippe Rochaix,?
Ignacio Garrido'*** and Jean-Philippe Girard"*
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TA-HEVs are the main sites of lymphocyte entry into tumors
treated with anti-PD-1/anti-CTLA-4 immunotherapy

In vivo imaging of TA-HEVs with fluorescent mAb MECA-79 Wide field intravital microscopy (real time)
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Intravital microscopy (real time) - lymphocyte rolling and sticking in a MECA-79* TA-HEV
(Combined immunotherapy with anti-CTLA-4 and anti-PD-1 mAbs)
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TA-HEVs are the main sites of lymphocyte entry into tumors
treated with anti-PD-1/anti-CTLA-4 immunotherapy

(Asrir*, Tardiveau*, Coudert*, Laffont*, Blanchard*, ...and Girard, Cancer Cell 2022)

Multiphoton in vivo imaging (time lapse) - lymphocyte extravasation in MECA-79* TA-HEVs

PyMT mammary carcinoma and CT26 colon carcinoma tumor-bearing mice treated with combined ICB
Fluorescent lymphocytes from tumor-bearing mice treated with combined ICB (anti-CTLA-4 + anti-PD-1 mAbs)
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TA-HEVs predict response and survival of metastatic

melanoma patients treated with combined immunotherapy
(Asrir*, Tardiveau*, Coudert*, Laffont*, Blanchard*, ...and Girard, Cancer Cell 2022)
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Increasing TA-HEVs with an agonist of the lymphotoxin beta receptor

(LTBR) ameliorates the efficacy of combined immunotherapy
(Asrir*, Tardiveau*, Coudert*, Laffont*, Blanchard*, ... and Girard, Cancer Cell 2022)

DCs regulate HEV phenotype and function through the LTBR signaling pathway

LETTER

Dendritic cells control lymphocyte entry to lymph etz
nodes through high endothelial venules
Christine Moussion"? & Jean- Philippe Girard'> Nature 2011

doi:10.1038/nature 10540

Anti-CTLA-4/anti-PD-1 induce regression of non-regressing tumors when the function

of TA-HEVs is increased by treatment with an agonist of LTBR (T, Triple therapy)

MECA-79" _
p < 0.0001 4004 = Control 300- p = 0.0006

—- C4 1001
Triple therapy

3001 = P1
504 Progression

ICB
| © Stabilization
-504 Regression

-100

—
8

200

o
o

(=]

100+

Tumor volume (mm?®)
N
o
o
Tumor volume (mm?®
3

% of CD31*CD45
=
T

o a1
I 1
LN J
LLX )
[
o
o o
o -
w
»
(e]
[
N

Tumor size change
from D9 to D12 (%)

'
=
o

0

036 912
Days

(@]

-
g
<
[}

Jean-Philippe GIRARD SITC 18/09/23



