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651.MULTIPLE MYELOMA AND PLASMA CELL DYSCRASIAS: BASIC AND TRANSLATIONAL

Checkpoint Inhibitor PD-1H/VISTA Affects Myeloma Bone Disease By Osteoclast Cytoskeleton Remodeling
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Introduction

We have recently described the critical role of checkpoint inhibitor PD-1H/VISTA in osteoclast activation and multiple myeloma
bone disease. Highly expressed in osteoclast precursors and mature osteoclasts, PD-1H functions as the receptor for osteo-
clastogenic factor MMP-13 and mediates MMP-13 induced osteoclast activation and myeloma bone disease ( Nat Commun
14, 4271 (2023)). Despite the extensive functional study of PD-1H in immune disease models, the PD-1H interacting cellu-
lar complex is yet to be defined. Here we report how PD-1H interacts with cytoskeleton proteins contributing to osteoclast
remodeling in multiple myeloma bone disease.

Methods and Results

To identify interacting proteins of PD-1H, PD-1H-His 4 recombinant protein was overexpressed in mouse mononuclear BMCs,
and PD-1H-His ¢ binding protein complex was pulled down by Ni-NTA agarose beads followed by mass spectrum analysis
(Figure A). LIM and SH3 domain protein 1 (LASP1) was one of the most abundant cytoskeleton proteins identified in the PD-1H
complex. We therefore first confirmed its binding to PD-1H by two-way co-IP assays (Figure B and C). Co-localization of LASP1
and PD-1H were further confirmed by immunofluorescence assay when co-expressed in HEK293 cells (Figure D). LASP1 is an F-
actin-binding protein that stabilizes F-actin bundles and is involved in podosome regulation in macrophages (PLoS ONE 7(4):
€35340). It has four domains: LIM, two nebulin-like repeats (N1 and N2) and SH3 domains. While nebulin-like repeats mediate
binding to F-actin, SH3 domain is the major protein-protein binding site (PLoS ONE 7(4): €35340). In co-IP assay using PD-1H
and domain deleted LASP1, deletion of LIM (ALIM) or either one or both nebulin-like repeats (AN1, AN2 and AN1/2) did
not affect the binding to PD-1H. Instead, deletion of SH3 (ASH3) in LASP1 lead to loss of PD-1H binding, demonstrating that
PD-1H binds to LASP1 at the SH3 domain (Figure E). Next, the association of LASP1 and PD-1H in the osteoclast cytoskeleton
was demonstrated by confocal immunofluorescence microscopy. LASP1 co-localized with F-actin (Figure F) and PD-1H (Figure
G) at the sealing ring in mature osteoclasts. Interestingly, although MMP-13 stimulation increased the size of osteoclasts and
the sealing ring, MMP-13 did not change the co-localization pattern of LASP1 with PD-1H or F-actin.

Conclusions

Taken together, this study reveals the novel mechanism of PD-1H regulation of osteoclasts cytoskeleton reorganization, which
is critical for osteoclast bone resorption activity. PD-1H directly associates with LASP1 at its C-terminal SH3 domain. Although
LASP1 was reported to regulates podosomes function in macrophages, its role in osteoclast cytoskeletons remain largely
obscure. The future study will be focused on delineating the role of LASP1 in osteoclast function, and its role in MMP-13/PD-
1H signaling regulated myeloma bone disease.
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(A) Mouse BMCs were infected with PD-1H-hisg overexpressing lentivirus followed by GFP+ FC sorting.
Cell lysates were collected and incubated with Ni-NTA agarose beads and pull-down complex from
control or PD-1H-His6 overexpressing BMCs were analyzed by LC/MS/MS Mass spectrum. (B) GFP-
LASP1 was co-transfected without or with Flag-PD-1H in HEK293 cells followed by IP by anti-flag
antibody. (C) Flag-PD-1H was co-transfected without or with GFP or GFP-LASP1 in HEK 293 cells
followed by co-IP by anti-GFP antibody. (D) GFP-LASP1 was co-transfected with Flag-PD-1H in HEK293
cells followed by IF using PE-labeled anti-flag antibody. (E) Flag-PD-1H was co-transfected with GFP or
GFP-LASP1 FL and domain deletion mutants in HEK293 cells followed by co-IP by anti-GFP antibody.
(F-G) WT OCLs differentiated without or with MMP-13 treatment by in vitro assay were fixed by 4% PFA
and stained by anti-LASP1, anti-F-actin or anti-PD-1H as indicated. Nuclei were stained by DAPI.

Figure 1
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