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Programmed cell death 2 forms coinhibitory mi-
croclusters that directly attenuate T cell receptor
signaling by recruiting phosphatase SHP2

(WFged: - o, BIESRRR IR R NEL)
Ofrls. W%
(WFFELE « 0%25%)

Py A N NI NS 1S

= I LA SNy ot I = V5 N} it

HHE
Background: Anti-PD-1 antibodies have made
tremendous therapeutic effects on advanced or recurrent
non-small cell lung cancer. However, the expression
level of PD-L1 in tumor tissue which is the biomarker in
the clinical setting is not necessarily correlated with their
efficacy.
express PD-L2 which is another ligand of PD-1. It is
possible that the binding between PD-L2 and PD-1 is

contributing to this mechanism. Because we intended

In recent reports, some kinds of tumors

to analyze the microstructural basis of immunological
synapse, we used a system of a planar bilayer incorporated
with glycophosphatidylinositol (GPI)-anchored
intercellular adhesion molecule 1 (ICAM-1) and major
histocompatibility complex (MHC) class II (I-Ek)
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loaded with a moth cytochrome ¢ (MCC) peptide.
Using our unique imaging analysis, we found the “TCR
microcluster”, where TCR proximal signaling molecules
are recruited. Here, we investigated the PD-1-PD-L2
pathway and PD-L1 vs PD-L2 competition toward PD-1
binding using this dynamic imaging technique.

Methods : We established tumor cell line (BHK) highly
expressing murine PD-L2 (mPD-L2)-GPI and purified
mPD-L2-GPI by affinity column with anti-PD-L2.
Primary CD4+ T cell isolated from AND-Tg mice in
Rag2 —/— Pdcdl —/— background and T cell hybridoma
expressing AND-TCR (2D12) were retrovirally
transduced with PD-1-GFP or PD-1-HaloTag and GFP-
SHP1/2. We used planar bilayers of mPD-L2-GPI,
mICAM-1 and I-Ek loaded with MCC peptide and
observed different kinds of T cell by confocal microscopy.

Results : We showed PD-1 is translocated to TCR
microclusters and then accumulates at the central region
of the immunological synapse in the presence of PD-L2.
We also confirmed the rapid and transient recruitment of
SHP2, not SHP1, to PD-1 microclusters by PD-1-PD-L2
binding. Biochemical assays demonstrated that PD-L2
dephosphorylates TCR downstream signaling molecules,
resulting in the reduction of IL-2 production by forming
PD-1-PD-L2 microclusters. In the presence of both
PD-L1 and PD-L2, PD-L2 accumulations toward PD-1
microclusters are stronger than those of PD-L1. We
also confirmed the correlation between imaging results
and IL-2 production.

Conclusions : Our results indicate that the function of
PD-L1 and PD-L2 is the same in the point of suppressing
TCR signaling by the recruitment of SHP2 for the
initiation of T cell activation. However, PD-L2 more
potently occupy PD-1 microclusters than PD-L1. We are
now evaluating the effect of anti-PD-1/L1/L2 antibody
for TCR signaling.
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