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CAR T cell therapy leads to unprecedented response rates in hematological 
malignancies
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• 7 products on European market

• Approved for hematological 
malignancies

• Products are autologous CAR T cells
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CAR T cells are living drugs
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For improved patient care: thourough knowledge on characteristics of these drugs and 
how they work
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Software 
development

Data management

Multi-modal 
data analysis

Immunomonitoring using NGS-based multi-omics and biomedical AI
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Sequencing-based multi-omics analyses Bioinformatics / data science

Interdisciplinary Lab
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*Including CAR-detection

NGS – next generation 
sequencing
AI – artificial intelligence
TCR – T cell receptor
BCR – B cell receptor



ConfidentialPag
e

07/02/20266

CERTOMICS: data processing pipeline tailored to single cell multi-
omics and CAR-engineered cells
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Immunomonitoring gives in-depth insights and creates detailed knowledge

MoA CAR T cells – molecular and cellular signatures of efficacy and toxicities

Information on product and patient, changes over time

Regulatory-compliant software engineering to advance clinical biomarker discovery

Cohort-level information and ultra-personalized medicine

Fields of application: patient stratification, donor selection, preclinical studies, first-in-human / 
clinical studies
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MoA – mode of 
action
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Immunomonitoring of a real-world cohort
Cohort of 61 patients, CAR T cell products: ide-cel or cilta-cel
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Cilta-cel compared to ide-cel led to higher complete 
response rates (78% vs 38%)

Ide-cel Cilta-cel

CR – complete response
VGPR/PR – very good partial response / partial 
response
SD/PD – stable disease / progressive disease
ORR –  overall response rate 
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Immunomonitoring of a real-world cohort
137 peripheral blood samples across 57 patients and 3 time points
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CR – complete response
VGPR/PR – very good partial response / partial 
response
SD/PD – stable disease / progressive disease
CRS – cytokine release syndrome

~ Day 30 ~  Day 100

Coarse level cell 
type annotation 

Cell type composition for each sample T cell subtypes

~ Day 30 ~  Day 100

Characterization of cell composition and transcriptional 
programs

Sample setup
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Real-world cohort – CAR T cell phenotypes

© Fraunhofer IZI public

Top CAR containing clones revealed differences 
in phenotypes of expanded CD4+ clones (TCR-
Seq)

CAR-T cells exhibit an effector-like phenotype with 
upregulation of cytotoxicity genes

Not expanded 
clones

Not expanded 
clones

Expanded clones

Expanded clones

LP - 
leukapheresis
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Real-world cohort – major clinical take-aways
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PFS – Progression-free 
survival
CRS – cytokine release 
syndrome
sBCMA – soluble BCMA

• Time-dependent impact of immune cell type abundance on PFS. 

• TCR repertoire and its dynamics are important to predict outcomes and side effects

• Cilta-cel induces expansion of CD4⁺ cytotoxic CAR T cells driving tumor killing

• Clonal cytotoxic CD4⁺ T cells link also to severe CRS and prolonged cytopenia

• sBCMA is a great marker to predict and monitor response
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Multiomic profiling of T cell lymphoma after therapy with anti-BCMA CAR T
ultra-personalized molecular diagnostics
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Patient received cilta-cel and talquetamab for RRMM; developed leukemic peripheral T cell lymphoma with 
cutaneous / intestinal involvement 9 months after CAR T

Manuscript under 
review
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In-depth characterization of T cell lymphoma
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Genome

Transcriptome

Spatial 
transcriptome

Surface protein 
(TCR, BCR)

Integration site 

T cell lymphoma consists of 
hyper-expanded CD8 T cell 
clones

Sample setup Proposed sequence of acquisition of genomic 
alterations

MM lineage

all cells
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Spatial analysis of T cell lymphoma sites 
Manifestation in skin and duodenum
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T cell lymphoma homing to duodenum Receptor-ligand interactions
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Deduction of therapeutic strategies from multi-omics profiling
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+ epigenome
+ miRNA 
compartment
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Integration site analysis and bioinformatics pipeline development
Risk of secondory malignancies due to insertion site mutagenesis

© Fraunhofer IZI public

Integration sites of expanded CAR T cell lymphoma 
clones

Bioinformatics pipeline for integration site analysis and 
evaluation
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Summary - digital molecular medicine approach for immunomonitoring 

Combining NGS-based data generation and bioinformatics analysis is feasible (biobanking, sample and data logistics, 
data protection,…) and can support: 

Obtaining novel insights into CAR T cell MoA regarding efficacy and safety,

Creating clinically relevant cohort-level and single patient information,

Informing clinical decision making
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MoA – mode of 
action
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