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oA WX 4 Cathepsin D triggers dendritic cell necroptosis by modulating an
[PS-1-dependent pathway to propagate adjuvant efficacy of poly IC
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(B #) (Purpose)]
Polyinosinic-polycytidylic acid (poly IC), a synthetic analogue of dsRNA, is recognized by RIG-I-like
receptors (RLRs; RIG-I, MDAS) and Toll-like receptor (TLR) 3. However, the contribution of RLRs and TLR3
in recognition of poly IC is not well understood. Accumulating evidence has demonstrated that pathogen
infection triggers various types of cell death, which also contribute to driving of innate and adaptive immune
responses. In our study we investigated how poly IC facilitates adjuvant effects in dendritic cells (DCs).

(F#E b Rk #E (Methods/results))
IPS-1 is required for poly IC-induced cytokine production in ¢cDCs
We prepared GM-CSF-induced bone marrow DCs (GM-DCs) and examined their cytokine production after
poly IC stimulation. Production of IFNf and IL-6 following poly IC treatment was severely reduced in
IPS-1-deficient GM-DCs. We also investigated the cytokine production in F1t3 ligand-induced bone marrow
DCs (FL-DCs), and found that poly IC-induced IFNpB production was severely reduced in IPS-1-deficient
CD11b""CD24"" cells (CD8” ¢cDCs). The IFNB mRNA level was also significantly reduced in IPS-1-deficient
spleen-derived CD8a” DCs compared with wild type cells after poly IC administration in vivo. Thus, an
IPS-1-dependent pathway contributes to the poly IC-induced IFNp production by CD8a” DCs.
Cathepsin D is released to the cytoplasm following poly IC stimulation and interacts with IPS-1
We discovered that Cathepsin D could bind to IPS-1 by a yeast two-hybrid screen. We confirmed the
interaction of IPS-1 with Cathepsin D in coimmunoprecipitation experiments using epitope-tagged proteins
expressed after transient transfection into HEK293 cells. In unstimulated GM-DCs, Cathepsin D was localized
in cytoplasmic vesicles with dot-like structures, which were merged with LAMP1-positive vesicles. Poly IC
stimulation caused translocation of Cathepsin D to the cytoplasm.
Poly IC induces cell death in a Cathepsin D- and IPS-1-dependent manner
Poly IC stimulation increased necroptosis, and this type of cell death was impaired in IPS-1-deficient GM-DCs.
Pep A, an inhibitor of Cathepsin D, treatment or Cathepsin D knockdown abrogated the poly IC-induced cell
death. Pretreatment of GM-DCs with Necrostatin-1 (Nec-1), an inhibitor of RIP-1 kinase activity, reduced the
ratio of dead cells. These suggest that the poly IC-induced necroptosis is mediated by IPS-1, Cathepsin D, and

RIP-1.
HMGBI enhances poly IC-induced IFNB production
HMGBI was released into the culture supernatant of GM-DCs stimulated with poly IC, and that this effect was
abrogated by IPS-1-deficiency. Poly IC-induced production of HMGB1 was suppressed by treatment with Pep
A or Nec-1. These findings suggest that poly IC-induced necroptosis is linked to the production of HMGBI1.
The poly IC-induced production of IFNB by GM-DCs was augmented by costimulation with HMGB1. HMGB1
increased the enhancing effects of poly IC on IFNy production by CD4" T cells. We also found that
recombinant HMGB1 bound with biotinylated poly IC. Anti-HMGB1 blocking antibody, which inhibited the
interaction between recombinant HMGB1 and poly IC, suppressed the poly IC-induced IFN production in
GM-DCs, suggesting that HMGBI is indeed involved in the acceleration of poly IC-induced IFNf production.
[# ¥ (Conclusion)]
Our data suggest that poly IC recognition is occurred through RLRs rather than TLR3 in CD8™ DCs.
Necroptosis of a minor population of DCs is a potential mechanism that increases the adjuvanticity of poly IC.
This cell death is controlled by a signaling complex involving IPS-1 and RIP-1 along with Cathepsin D, which

is leaked into the cytoplasm through lysosome rupture upon poly IC uptake. Furthermore, activation of this
pathway results in release of HMGB1, which potentiates immune responses in concert with poly IC.
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