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

Impact of Gamma-Secretase Inhibition on the Multiple Myeloma Immune Microenvironment
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Background:

Therapy with monoclonal antibodies, chimeric antigen receptor (CAR) T-cells, and bispeci�c T-cell engagers (BiTE) has signi�-
cantly changed the treatment landscape for multiple myeloma (MM). B-cell maturation antigen (BCMA), a cell surface protein
highly expressed in malignant plasma cells, has been established as an effectiveMM cell target, however, achieving long-term
responses in relapsed or refractory patients remains a challenge. Resistance to BCMA targetingmay result from the enzymatic
cleavage of BCMA by surface membrane gamma-secretase resulting in reduced target antigen density onMM cells, and from
the soluble BCMA ectodomain that may hinder tumor cell recognition through binding to circulating therapeutic antibodies
or to CAR T-cells.
Methods:

We have previously demonstrated that gamma-secretase inhibitors (GSIs) abrogate enzymatic function and increase BCMA
surface density on plasma cells with a concomitant decrease in soluble BCMA concentrations [Pont, MJ. et al. Blood,
134(2019)]. In a phase I, �rst-in-human clinical trial (n=18; relapsed/refractory MM) combining the GSI, crenigacestat, with
anti-BCMA CAR T-cell therapy (FCARH143), we recently demonstrated that plasma cell BCMA antibody-binding capacity
increased a median of 12-fold among 17/18 (94%) of participants after they received a 5-day GSI "run-in" (25 mg orally admin-
isteredQOD for 3 doses) [Cowan AJ, et al. Lancet Oncology. 24(7) 2023]. Overall, 78% of participants experienced a very good
partial response or better to GSI with FCAR143, but the duration of response was signi�cantly longer in patients without prior
anti-BCMA exposure. Here, we report results from an analysis of the bone marrow aspirates collected at enrollment and again
within 12 hours of the third "run-in" dose. We leveraged single-cell RNA sequencing (scRNAseq) coupled with the single-cell
assay for transposase-accessible chromatin sequencing (scATACseq) to pro�le the transcriptome and chromatin accessibility
of individual cells within the bone marrow microenvironment.
Results:

Single-cell multi-omic analysis was performed on 32 bone marrow mononuclear cell samples from 16 patients collected be-
fore and within 12 hours after the third oral dose of GSI. Six patients had previously been treated with BCMA-directed therapy,
including antibody-drug conjugates, CAR T-cells, or BiTEs. After quality �ltering, including compensation for ambient RNA,
142,498 cells were analyzed (median 6,373 cells/sample, range 613-17,150 cells/sample). Cells were automatically classi�ed
into 92 immune cell types using Celltypist and a reference dataset trained on immune sub-populations from 20 tissues in 18
studies. Comparing samples pre- and post-GSI exposure revealed a signi�cant decrease in the abundance of plasmablasts,
non-classical monocytes, germinal center B cells, mid-erythroid cells, and central memory/naïve cytotoxic T cells after GSI
treatment. Additionally, gene expression analysis detected increased expression ofNotch signaling genes,NEURL1 andHES1,
in non-classical monocytes following GSI treatment. Although RNA expression of TNFRSF17 ( BCMA) did not signi�cantly
change, chromatin accessibility was considerably higher in patients without a history of prior BCMA-directed therapy follow-
ing GSI treatment. In non-plasma cells, we observed increased chromatin accessibility after GSI treatment involving genes
encoding proteins known to be cleaved by gamma-secretase, such as ERBB4, NOTCH1, NOTCH2, and TNFRSF17. Accessi-
bility of CD38, the target of daratumumab, was signi�cantly increased in B cells, and SLAMF7, the target of elotuzumab, was
signi�cantly increased in plasma cells.
Conclusions:
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BCMA cleavage from myeloma cells’ surface is a putative resistance mechanism to BCMA-targeting immunotherapy. This
study assessed the single-cell transcriptome and chromatin accessibility in the bone marrow environment of 16 patients given
GSI monotherapy to ultimately enhance the ef�cacy of subsequent anti-BCMACAR T-cell therapy.We found that prior BCMA-
targeted therapy resulted in reduced chromatin accessibility within the BCMA epigenome. Surprisingly, GSI administration
also modi�ed the epigenome of other gamma-secretase sensitive genes. These data provide insight into the molecular con-
sequences of prior BCMA-targeted therapy and GSI exposure that may inform future studies.
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OffLabel Disclosure: Crenigacestat is a gamma-secretase inhibitor that is being investigated to enhance the ef�cacy of anti-
BCMA CAR T-cell therapy and is not FDA approved.
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