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WHY SINGLE-CELL?

T-cell–redirecting therapies can fail through two 
biologically distinct routes:
• Tumor escape through target loss or inactivation,
• Immune escape through inadequate or dysfunctional T 
cells.

Objective

PROSPECTIVE IMMUNOMM STUDY

20 patients  •  whole bone marrow  •  10x 5′  •  report in 2 weeks

WHOLE-BONE-MARROW FEASIBILITY

~15,177
BMMCs / sample

1,509
median tumor 

cells (12%)

6,514
median T cells 

(42%)

Even samples with only 1.6% tumor cells supported 
molecular-group, driver and target-expression 

profiling.

TUMOR ESCAPE: BCMA LOSS

CASE 1  • Complete BCMA expression loss 

16p deletion removes the BCMA locus; GPRC5D remains 
expressed. 

Mechanism: Genomic loss with complete target-
expression escape.

CASE 2  •  Deletion + nonsense TNFRSF17 mutation

A TNFRSF17 L64* nonsense variant (VAF 99%) is detected 
directly in snRNA-seq reads, with deletion of the other allele and 

major loss of expression.

Mechanism: Mutation + deletion produces biallelic 
target inactivation.

CLINICAL CONCORDANCE

IMMUNE ESCAPE: T-CELL STATES

A myeloma-specific classifier maps clinically 
relevant T-cell states

OneGPT foundation model  →  fine-tuned on 248k reference T 
cells

82% balanced accuracy on 45k unseen T cells

CASE 3  •  T cell exhaustion
MM-01-0455  •  Relapse after 1-year VGPR to anito-cel (anti-
BCMA CAR-T cell)

13%
T cells

30%
CD8 exhausted-like 

TOX

100th
cohort percentile

Mechanism: Low T-cell infiltration dominated by 
exhausted cells suggests limited functional reserve at 

relapse.

KEY TAKEAWAYS

1 Whole bone marrow supports simultaneous 
tumor and immune profiling, even with low 
tumor content.

2 Single-cell identifies molecular mechanisms of 
BCMA resistance through TNFRSF17 loss or 
biallelic inactivation. 

3 Machine learning resolves functional T-cell 
states that may explain immune failure after CAR 
T-cell therapy.

4 Prospective single-cell reporting can inform 
treatment sequencing by integrating target 
biology and immune fitness.

NEXT STEP

CONCLUSION

Single-cell profiling reveals complementary mechanisms of resistance—tumor target escape and T-cell dysfunction—and translates 
them into an integrated, clinically interpretable report.

TARGET INTEGRITY + T-CELL FITNESS + MOLECULAR CONTEXT = ACTIONABLE REPORT

Data shown are preliminary first insights from the prospective ImmunoMM study.  •  Contact: eric.letouze@onebiosciences.com
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Cell composition of 203,090 cells across 13 BMMC samples

Complete loss of TNFRSF17 
expression in tumor cells

Deletion of 16p arm 
carrying TNFRSF17 locus  

GPRC5D 
expression is 
maintained

Characterization of 
immunotherapy targets Copy-number analysis

Major decrease of TNFRSF17 
expression in tumor cells

Detection of a nonsense L64* 
mutation (VAF=99%) in TNFRSF17

Characterization of 
immunotherapy targets Mutation detection using snRNA-seq reads

A pipeline to identify genomic alterations from 
snRNA-seq data

Mean coverage >500X across TNFRSF17 and GPRC5D exons

REPORTS INSIGHTS

TOOLBOX

REPORTS INSIGHTS

MM-01-0495  •  Relapse after Teclistamab (CD3 x BCMA BsAb)

MM-01-0239  •  Relapse after Teclistamab (CD3 x BCMA BsAb)

Exhaustion

Evaluate clinical utility in larger prospective 
cohorts

Key endpoints: turnaround time, impact on molecular 
tumor-board decisions, concordance with treatment 

response, and added value over bulk profiling.

CASE 1  •  No response to anti-BCMA rechallenge 
following TNFRSF17 inactivation

CASE 2  •  High GPRC5D expression and response 
to anti-GPRC5D after anti-BCMA resistance
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VAF 51%
VAF 51%

ANALYTICAL OUTPUT

One report integrates

01  Cell composition and tumor burden
02  Target expression and target-gene integrity
03  Copy-number alterations and expressed variants
04  Molecular subgroup and oncogenic drivers
05  Abundance of functional T-cell states

A single assay connects drug target biology with 
immune fitness to identify resistance mechanisms.

Single-cell RNA-seq goes beyond measuring 
expression:

• It disentangles expression from tumor and TME cells.
• It gives access to expression in rare populations.
• It provides access to DNA sequence via reads of 
expressed genes.
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Test whether prospective singe-cell profiling of 
bone marrow can identify resistance 
mechanisms in clinically relevant time.

Robust tumor characterization from low tumor cell content samples
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