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Overview

Strategic research for development of immunoregulatory biologics for autoimmune, atopic and

acute/chronic inflammatory diseases and malignancies

Background:
Immune checkpoint is executed by various regulatory receptors, including leukocyte immunoglobulin-—
like receptors (LILRs) expressed on myeloid cells, as well as PD-1 on T cells. We found that an
inhibitory LILR, LILRB4 (B4), is highly and ectopically expressed on pathogenic plasma cells in SLE
patients, suggesting that the B4-high cells need to be inhibited by unidentified physiologic B4
ligand(s). We also found the high B4 expression on plasma cells and monocytes from Kawasaki disease
(KD) and dermatomyositis (DM) as well as SLE (Patent applied). Very recently, we successfully

identified a physiologic ligand of B4, B4L1, and its core Bd-targeted sequence (unpublished results).

Objective:

To develop immunoregulatory biologics specific for pathogenic cells in autoimmune, atopic, and

acute/chronic inflammatory disorders and malignancies

Expected results:

B4, B4L1, and B4 antibodies contribute as specific biologics for the diseases and malignancies.
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Uniqueness:
We have identified B4-B4L1 as a critical checkpoint, which is unique in developing biologics

minimizing side effects.

Innovativeness:
B4L1 is specifically recognized by B4 in a physiologic and pathogenic settings (unpublished). The

novel biologics will be epoch—making in developing other immune checkpoint regulators.

Social usage: Novel biologics for treating immune disorders and malignancies, minimizing side effects.

Advantage:
In addition to our recent patent applied, we identified B4L1 which has not been assigned any

biological activities ever.

Our achievements in this ACT-MS program:

1. We have established some biologics to regulate B4-B4L1 immune checkpoint by demonstrating their
effects on autoimmunity, acute/chronic inflammatory disorders and malignancies, which are promising

toward clinical trials

2. A collaborative team for the B4-B4L1 immune checkpoint research has been established in this
program. Tohoku University has applied a patent regarding B4/B4Ll1-related modulators for treating
immune disorders. It is expected that any pharmaceutical company or companies take the rights to
practice the patents, collaborate with basic/clinical investigators of our university and others

to collect evidence for clinical trials, and start commercialization of the B4 biologics

Publications and others:

1. Sugahara-Tobinai A, Inui M, Metoki T, Watanabe Y, Onuma R, Takai T, Kumaki S. Amelioration of
Kawasaki disease is coupled with down-regulation of peripheral blood plasmablast/plasmacell subset

and its ILT3/LILRB4 expression. Pediatr. Infect. Dis. J. doi: 10.1097/INF. 0000000000002259 (2018).

2. Wong YL, Su MT, Sugahara-Tobinai A, Itoi S, Kezuka D, Endo S, Inui M, Takai T. Gp49B is a pathogenic
marker for autoantibody—producing plasma cells in lupus—prone BXSB/JVaa mice. Int Immu,

doi:10.1093/intimm/dxz017 (2019).

3. Patent
Patent Applied: 2019-148423
Applicant: Tohoku University
Developers: T Takai, M Inui, MT Su, S Endo
Filing date: Aug 13, 2019
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