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GLS: Glutaminase
GS: Glutamine synthetase

Glutaminolysis

Ø Metabolic reprogramming is a hallmark of cancer.1,2

Ø MM cells rewire their metabolism to sustain anabolic growth and to adapt to the tumor microenvironment.

METABOLIC REPROGRAMMING SUSTAINS MM CELL GROWTH

Gln transporters ASCT2SNAT1 LAT1



METABOLIC COMPETITION FOR GLUTAMINE IN THE TUMOR MICROENVIRONMENT (TME)

MM cells reprogram glutamine (Gln, Q) metabolism,
generating competition in the TME that limits its
availability for T cells.1

Excessive glutamine uptake by cancer cells may
interfere with optimal T cell responses, as T cells
require glutamine-derived carbon and nitrogen to
sustain anabolic metabolism upon activation.2

1Dang, Q., et al. Molecular Cancer 23.1 (2024): 72.
2Zhang, H., et al. Molecular Cancer 24.1 (2025): 249.



REWIRING GLN METABOLISM CAN ENHANCE ANTI-TUMOR T-CELL FUNCTION

Cancer cells are highly sensitive to glutamine (Gln)
blockade, whereas T cells exhibit metabolic plasticity
and can shift between Gln and glucose metabolism to
retain anti-tumor function.1,2

In other tumor models, inhibition of Gln metabolism
(e.g., with the glutaminase inhibitor CB-839) has been
shown to enhance CD8⁺ T-cell activity and improve
immunotherapy responses.3-5

In MM, metabolic reprogramming of CAR T cells via
ASCT2 overexpression enhanced anti-MM activity.6

This evidence highlights a potentially important 
immunoregulatory metabolic axis in the TME.1Nan D., et al. Cell Communication and Signaling 23.1 (2025): 45.

2Giles, J.R., et al. Immunity 56.10 (2023): 2231-2253.
3Edwards D.N., et al.The Journal of Clinical Investigation 131.4 (2021).
4Leone R.D., et al. Science 366.6468 (2019): 1013-1021.
5Varghese S., et al. Molecular cancer therapeutics 20.3 (2021): 500-511.
6Navarro, Flor, et al. Blood 146.24 (2025): 2931-2944.



AIM OF THE STUDY

To determine whether metabolic intervention, via glutamine restriction or glutaminase 
inhibition with CB-839, enhances the activity of elranatamab, a BCMA×CD3 bispecific T-

cell engager, in MM.



GLN RESTRICTION DOES NOT COMPROMISE ELRANATAMAB ACTIVITY OR T-CELL 
FUNCTION IN VITRO USING HEALTHY DONOR (HD) T CELLS
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HD T cells (n=4) + RPMI-8226

Elranatamab 0.005 nM 
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COMBINED ELRANATAMAB AND CB-839 BOOSTS ANTI-MM RESPONSE WITHOUT 
AFFECTING HD T CELLS
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GLN RESTRICTION ENHANCES ELRANATAMAB EFFICACY IN PATIENT-
DERIVED MONONUCLEAR CELLS EX VIVO
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Representative patient-derived drug-induced PC cytotoxicity in BMMCs 
under glutamine restriction
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GLS INHIBITION SYNERGIZES WITH ELRANATAMAB TO ENHANCE ANTI-MM ACTIVITY IN 
EX VIVO PATIENT-DERIVED MONONUCLEAR CELLS
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Elranatamab: 0.01 nM
CB-839: 10 μM

ASNS: asparagine synthetase
O-GlcNAc: O-linked N-acetylglucosamine
HK2: hexokinase 2
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COMBINATION THERAPY DRIVES METABOLIC REWIRING IN CD8⁺ T CELLS FROM MM 
PATIENTS UNDER GLUTAMINE BLOCKADE

Under GLS blockade, cytosolic glutamine is redirected 
into alternative biosynthetic pathways, including 

asparagine and hexosamine synthesis.



SUMMARY AND CONCLUSIONS 

Targeting glutamine metabolism selectively sensitizes MM cells while preserving 
T-cell effector function, providing a rationale for combining metabolic 

intervention with T-cell-based immunotherapies in MM.

v Gln restriction or pharmacological GLS inhibition preserves T-cell effector function
during T-cell engager treatment.

v GLS inhibition (CB-839) synergistically enhances elranatamab-mediated killing of
MM cells.

v Elranatamab-activated CD8⁺ T cells exhibit metabolic plasticity under GLS blockade
by upregulating alternative metabolic pathways.
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