
can trigger apoptosis or differentiation into non-cytotoxic line-
ages if they bind too strongly.
Materials and Methods Understanding gene expression in
mTECs is essential for understanding the shape of the human
T cell receptor repertoire, which is key for current and emerg-
ing cancer immunotherapies. Recent availability of human thy-
mus single cell RNAseq (scRNAseq) data provides an
extremely high-resolution view into the pattern of expression
within this critical cell type. To determine which epitopes
have had to opportunity to be presented during T cell nega-
tive selection, we analyzed the human thymus scRNAseq data-
set to establish which genes are expressed in mTECs and
therefore subject to central tolerance.
Results The coverage of the whole transcriptome of a particu-
lar cell is generally sparse. It is therefore difficult to under-
stand basic features of individual cells or cell types such as
how many genes are expressed. We used cell- and read-level
subsampling to estimate whether a sufficient number of cells
and reads had been captured to support categorizing a gene
as non-expressed in mTECs. We also examined the expression
of the genes not expressed in mTECs in other healthy tissues,
and found their expression was almost exclusively restricted to
the testis (an immune-privileged site) and the liver (a site of
peripheral tolerance)
Conclusions Altogether, these analyses establish a strategy for
determining if a data set has sufficient depth to estimate the
total number of genes expressed and secondly define a key
list of genes that are not expressed during central tolerization
of T cells, which represent a compelling list of possible cancer
immunotherapy targets.

Disclosure Information L. Blumenberg: A. Employment (full or
part-time); Significant; Regeneron Pharmaceuticals. G. Atwal:
A. Employment (full or part-time); Significant; Regeneron
Pharmaceuticals. A. Dhanik: A. Employment (full or part-
time); Significant; Regeneron Pharmaceuticals.

P04 Precision Medicine Meets
Immunotherapy (Immuno-Monitoring)

P04.01 IMMUNOMONITORING OF CD19. CAR T-CELLS IN
LARGE B-CELL LYMPHOMA- A TWO-CENTER
EXPERIENCE

1,2,3V Blumenberg*, 4,5S Völkl, 2G Busch, 2S Baumann, 6M Winkelmann, 1,2B Tast,
2D Nixdorf, 2G Hänel, 1,3L Frölich, 1C Schmidt, 4,5R Jitschin, 7F Vettermann, 6W Kunz,
4,5D Mougiakakos, 1,3M von Bergwelt, 1,2V Bücklein, 4,5A Mackensen, 1,2,3M Subklewe.
1Department of Medicine III, University Hospital, LMU Munich, Munich, Germany; 2Gene
Center of the LMU Munich, Munich, Germany; 3German Cancer Consortium (DKTK) and
German Cancer Research Center (DKFZ), Heidelberg, Germany; 4Department of Internal
Medicine 5 – Hematology/Oncology, University Hospital Erlangen, Erlangen, Germany;
5Deutsches Zentrum für Immuntherapie (DZI), University Hospital Erlangen, Erlangen,
Germany; 6Department of Radiology, University Hospital, LMU Munich, Munich, Germany;
7Department of Nuclear Medicine, University Hospital, LMU Munich, Munich, Germany

10.1136/jitc-2021-ITOC8.30

Background CD19. CAR T-cells for the treatment of
relapsed and refractory (r/r) Diffuse Large B-Cell Lymphoma
(DLBCL) demonstrated complete responses in 40%-58% of

the patients. Recently, others could associate high tumor
volume and low CAR T-cell expansion in vivo with poor
outcome. We hypothesize, that the expansion and immun-
phenotype of (CAR) T cells in vivo determine treatment
response and depend on patient- and disease associated
factors.
Materials and Methods Patients with r/r DLBCL (n=34) were
treated with either Axi-cel or Tisa-cel at the University Hospi-
tals of Erlangen and Munich (LMU). The CAR T-cell product
and peripheral blood were collected on day 0, 4, 7, 14, 30,
60 and 90 post transfusion. CAR T-cells were detected
through flow cytometry utilizing a two step-staining with a
biotinylated CD19 protein. Effector:Target (E:T) Ratios were
estimated as absolute peak expansion of CAR T-cells (/ul) per
tumorvolume (cm3). Responder (R, complete or partial remis-
sion) were compared to Non-Responder (NR, stable or pro-
gressive disease) according to response assessment with PET-
CT three months after transfusion.
Results CAR T-cell expansion peaked between day 7 and
day 14 after transfusion with a greater expansion of
CD8+compared to CD8- CAR T-cells on day 14 (59.27%
vs 37.42%, p=0.021). The ratio of CD8+ and CD8- CAR
T-cells did not differ between R and NR, however R
exhibited higher E:T ratios of CD3+ CAR T-cells compared
to NR (20.94 vs 12.81, p=0.015) and an increased E:T
ratio of CD8+ CAR T-cells correlated with better progres-
sion-free survival (p=0.033). Interestingly, high CRP and
ferritin levels at baseline were inversely associated with the
E:T ratio (p=0.048 and p=0.017). CD3+ CAR T-cells of R
showed earlier peak expression of PD-1 than NR (day 7 vs
day 21). Further, peak expansion of CD3+ CAR T-cells
correlated with higher PD-1 expression in R but not in
NR (p=0.003 vs p=0.12). In addition, R revealed an
increased relative frequency of effector memory differenti-
ated CD3+ CAR T-cells (CCR7-CD45RA-, p=0.02),
whereas CAR T-cells in NR showed an increased relative
frequency of a naïve phenotype (CCR7+CD45RA+,
p=0.001) on day 7 post infusion.
Conclusions Flow-based immunomonitoring with longitudinal
characterization of CAR T-cells demonstrated a correlation of
the E:T ratio with treatment response and survival. Increased
inflammatory conditions at baseline correlated with diminished
E:T ratios. Notably, in R CAR peak expansion was positively
associated with higher PD-1 expression suggestive for superior
CAR T-cell activation. In addition, greater memory differentia-
tion was associated with efficacy during the time of peak
expansion. Multiparameter analysis with other clinical covari-
ates will show, whether CAR T-cell expansion and immunphe-
notypes can predict patient outcome.
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