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Background Blinatumomab (Blina), a bispeci�c CD3xCD19 T-cell engager (BiTE®), is approved for patients with re-
lapsed/refractory (R/R) andmeasurable residual disease (MRD) positive B-Cell Precursor Acute Lymphoblastic Leukemia (BCP-
ALL). However, a signi�cant percentage of patients do not respond to Blina, and the determinants of resistance are currently
unknown. Here, we used Cellular indexing of transcriptomes and epitopes by sequencing (CITE-seq) to identify pre-treatment
T cell features associated with response.
Methods PBMCs of 13 patients with BCP-ALL who received Blina at the LMU Munich University Hospital from 2016 to 2021
were collected before treatment start. CITE-seq(BD Rhapsody Platform) was performed on a total of 34.907 cells isolated
via magnetic-activated cell sorting based on the expression of CD3. An AbSeq panel containing 7 surface markers (CD4,
CD8, CCR7, CD45RA, CX3CR1, CD127 and PD1) and a customized T-cell targeted RNA sequencing panel (477 genes) were
employed. A Monte-Carlo permutation test was used to compare the proportions of cells in different clusters between Re-
sponders (R) and Non-Responders (NR). Signi�cant differences were assumed with a fold change threshold of at least 1.5
(log2FC (LFC) ≥ 0.58) and a false discovery rate (FDR) cutoff of < 0.05.
Results We used CITE-seq to characterize T cells in peripheral blood (PB) samples obtained from R/R (n=3) and MRD+
(n=10) BCP-ALL patients. Ten patients (9 MRD+, 1 R/R) responded to the Blina treatment. An integrated strategy based on
Reciprocal Principal Component Analysis(RPCA) was implemented and bioinformatic analysis of gene expression mapped in
two dimensions via uniformmanifold approximation and projection (UMAP) identi�ed 12 CD3 pos distinct clusters. Within CD8
pos T cells of R, we found an increased proportion of CCR7 low Granzyme K(GZMK) high Effector Memory-like cells (GZMK high

TEM-like, LFC 0.78, 95CI: 0.66 to 0.92; FDR=0.0012) and a reduced percentage of Naïve cells(CCR7 high LEF1 high CD62L high),
when compared to NR (LFC -0.59, 95CI: -0.54 to -0.64; FDR =0.0012, Figure1A). Atrend towards an increased proportion of
CCR7 lowCX3CR1 highGZMB high terminal effector-like cells (GZMB high TE-like, LFC 0.57, 95CI: 0.45-0.70; FDR=0.0013) was also
noted in CD8 pos T cells of R vs NR. Peripheral CD4 pos T cells of R exhibited a tendency towards an increased proportion of
GZMK high cytotoxic T cells (LFC 0.43, 95CI: 0.26 to 0.58; FDR=0.0019) and a reduced percentage of FOXP3 high T regulatory
cells (LFC -0.19, 95CI: -0.03 to -0.34; FDR=0.025), compared to NR. Furthermore, we investigated gene expression differences
between R and NR cells in each cell cluster. Naïve T cells (CD8 and CD4) of NR showed a signi�cantly increased (LFC>1,
FDR<0.05, Figure1B) PRDM1 (Blimp-1) expression, a key promoter of T-cell terminal differentiation that is known to be involved
in CD19 CAR-T dysfunction. CD8GZMB high TE-likecells of NR showed upregulated expression of genes involved in chemokine
production and cytokine signaling (CCL3, IFNGR1) and downregulated LAIR2, a decoy receptor protecting CD8 T cells from
collagen-induced exhaustion. Additionally, TOX, a regulator of T cell exhaustion, was moderately upregulated in CD8GZMB
high TE-like cells of NR (LFC 0.41, FDR=0.007).
Conclusions Taken together, wewere able to identify CD8 T cell subsets that are associatedwith a response to Blina treatment,
as well as gene sets involved in BiTE-mediated T-cell function. Interestingly, the PRDM1 overexpression we found in both CD4
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and CD8 naive T cells of Non-Responders has already been linked to T-cell dysfunction in the context of CD19 CAR-T cell
therapy. We plan to con�rm the results of our analysis in an independent patient cohort. Concomitantly, we will enrich the
dataset with results from multi-parameter �ow cytometry and in vitro T-cell functional assays conducted using longitudinally
collected PB samples from Blina-treated patients.
Figure1 A)Log Fold Change(log FC) of the proportion of Responders vs Non Responders CD8 pos cells in each clus-
ter. The dots represent the observed logFC, the horizontal line the bootstrapped 95%Con�dence Intervals; PTGDR2=
prostaglandin D2 receptor 2; ns= not signi�cant B) Differentially expressed genes in Non Responders vs Responders CD8
pos naïve T cells. FDR=False Discovery Rate; CCL5= Chemokine (C-C motif) ligand 5 ; PRDM1= PR/SET Domain 1;SGK1=
serum/glucocorticoid regulated kinase 1.
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