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ABSTRACT

Relapsed/refractory (R/R) B-cell non-Hodgkin lymphomas (B-NHL) remain largely incurable, and
predictive biomarkers for guiding immunotherapy are scarce. The TOU-H1 study—TAiloring LYmphoma
therapy with Immune Escape Signatures from 3D avatars of B-cell NHL (TALYIES) aimed to develop a
3D ex vivo platform forimmunotherapy screening and to identify signatures of response and
resistance to T-cell-based therapies.

We generated Patient-Derived Lymphoma Spheroids (PDLS), a scaffold- and matrix-free 3D model
derived from peripheral blood or lymph node biopsies of patients with R/R follicular ymphoma,
transformed follicular lymphoma, or diffuse large B-cell ymphoma. PDLS preserve the cellular
composition, T-cell activation, and immune escape profiles of the original tumors, enabling
multiplexed screening of single-agent and combination therapies within clinically relevant
timeframes.

Using PDLS from 39 R/R B-NHL samples, we assessed responses to immune checkpoint inhibitors (aPD-
L1/atezolizumab; aTIGIT/tiragolumab; aPD-1-LAG-3/tobemstomig; aPD-1-TIM-3/lomvastomig),
bispecific T-cell engagers (aCD20-TCB/glofitamab), co-stimulatory BsAbs (aCD19-4-1BBL/englumafusp
alpha; aCD19-CD28), and ADCs (a-CD7?2b-MMAE/polatuzumab vedotin), both alone and in
combination. B-cell depletion following ex vivo treatment revealed heterogeneous patient responses.
A key strength of this platform is its ability to simultaneously monitor fumor B-cell deplefion and T-cell
activation, integrating 3D imaging, immune profiling, viability assessment, and drug response analysis
in the same sample. Notably, ex vivo responses to bsAbs correlated with clinical outcomes in 8 of 9
patients, highlighting PDLS as a predictive tool for personalized freatment decisions.

Screening with PDLS identified candidate resistance markers and response signatures. High
responders exhibited CD8* T-cells with strong cytotoxic and activation profiles, whereas low
responders showed exhausted CD8* T-cells and enriched functionally active CD4* T-follicular helper
(Tfh) cells in close proximity fo malignant B-cells, supporting tumor survival via IL21 and CXCL13
signaling. Anti-TIGIT co-freatment enhanced glofitamab efficacy in low responders, and Tth depletion
furtherincreased B-cell elimination. Analysis of pretreatment RNA-seq data from 48 R/R B-NHL patients
confirmed that high Tfth abundance correlates with poor glofitamab response. These findings identify
predictive biomarkers that could be used as tools for selecting patients with high probability of
glofitamab response.

This TOU-H1 study enables the preparation of two manuscripts (Marcoux et al, Blood in revision, and
Gava et al, submitted to Hemasphere) and presentations at ICML 2025 and 2023. This study has
opened up very large perspectives, notably including the submission of a new project to the iImCORE
call “Translational Research imCORE project to Uncover Mechanisms of response and resistance to
immunotherapy in Lyymphoma (2L Relapsed/Refractory DLBCL)".

SCIENTIFIC IMPACT

This scalable PDLS platform recapitulates immune—tumor interactions, enabling rapid assessment
of immunotherapy efficacy and identification of bsAb resistance mechanisms, including CD8* T-
cell exhaustion and Tfh-mediated tumor support, in aggressive lymphomas (R/R FL, tFL, DLBCL).
Easily implemented in any cytometry-equipped lab, it allows patient-specific evaluation of
immune evasion. PDLS supports high-throughput drug screening, 3D tumor avatar generation,
and integration into clinical trials. Combined with spatial profiling (CODEX, scRNA-seq), it can
uncover predictive response signatures and rapidly guide non-responding patients toward
effective therapies, advancing personalized treatment strategies.
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