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§ CD19-directed chimeric antigen receptor T cell
(CART19) therapy is highly effective and was
FDA approved.

§ CD19 is a key target for novel antibody-based
approaches, including tafasitamab,
loncastuximab tesirine, and blinatumomab.

§ One of the major concerns is that CD19
targeting with a monoclonal antibody impairs
subsequent CART19 cell therapy.

§ In this study, we evaluated the potential
interference between tafasitamab and CART19
(using a construct similar to the FDA approved
therapy, FMC63-41BBζ, tisagenlecleucel) in
preclinical lymphoma and leukemia models.

Background

The Impact of Prior Treatment with a CD19 Targeting Monoclonal Antibody on 
Subsequent Treatment with CD19 Targeting CART Cell Therapy in Preclinical Models

Tafasitamab and FMC63-based CART19      
compete for binding to CD19
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§ Concomitant treatment of tafasitamab and CART19 leads to impaired
anti-tumor activity due to antigen competition.

§ Prior treatment with tafasitamab does not impact CART19 cell
functions.

§ Sequential therapy of tafasitamab followed by CART19 cell leads to
superior anti-tumor activity in lymphoma xenograft models.

§ Sequential therapy reduces early CART19 cell activation and apoptosis.
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Concomitant treatment with tafasitamab and CART19                                                    
impairs CART cell functions in vitro

Summary

Pre-incubation with
tafasitamab abolished
FMC63 binding to
CD19

Pre-incubation with
FMC63 partially
prevented tafasitamab
binding to CD19
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A. CART19 cytotoxicity assay B. CART19 proliferation assay

C. CART19 CD107a degranulation assay

A. CART19 and luciferase+ JeKo-1 cells were co-
cultured at the indicated effector to target ratios in
the presence of 10-400 μg/mL of tafasitamab or
isotype control. Untransduced T cells (UTD) were
used as a control. Killing was calculated by
bioluminescence imaging (BLI) on Xenogen IVIS-
200 Spectrum at 48 hours. % killing was assessed
by luminescence relative to control.

B. CART19 and JeKo-1 cells were co-cultured with
10-400 μg/mL of tafasitamab or isotype control at
an effector: target ratio of 1:1. After 120 hours,
cells were harvested and stained for CD3 , CD20,
and LIVE/DEAD™ Fixable Aqua. Countbright
beads were added prior to flow cytometric analysis
to determine the absolute counts.

B. CART19 and JeKo-1 cells were co-cultured with
10-400 μg/mL of tafasitamab or isotype control at
an effector: target ratio of 1:5. CD107a, CD28,
CD49d, and monensin were added prior to the
incubation. After 4 hours, cells were harvested and
stained with CD3, CD20, and LIVE/DEAD™
Fixable Aqua. %CD107a expression on CD3 was
assessed by flow cytometry.

Prior tafasitamab treatment does not impair CART cell functions in vitro

A. CART19 cytotoxicity assay B. CART19 proliferation assay

C. CART19 CD107a degranulation assay

A. Luciferase+ JeKo-1 cells were treated with 10-400 μg/mL of
tafasitamab or isotype control overnight. Prior to the cytotoxicity
assay tafasitamab or isotype control was removed from the culture
by the simple centrifugation. Then, CART19 and JeKo-1 cells were
co-cultured at the indicated effector to target ratio. UTD was used
as a control. Killing was calculated by BLI on Xenogen IVIS-200
Spectrum at 48 hrs. %killing was assessed by luminescence
relative to control.

B. JeKo-1 cells were treated with 10-400 μg/mL of tafasitamab or
isotype control overnight. Prior to the cytotoxicity assay tafasitamab
or isotype control was removed from the culture by the simple
centrifugation. Then, CART19 and JeKo-1 cells were co-cultured at
effector to target ratio of 1 to 1 for 48 hours. After the incubation,
cells were harvested and stained for CD3 , CD20, and
LIVE/DEAD™ Fixable Aqua. Countbright beads were added prior
to flow cytometric analysis to determine the absolute counts of
CART19 cells.

C. JeKo-1 cells were treated with 10-400 μg/mL of tafasitamab or
isotype control overnight. Prior to the cytotoxicity assay tafasitamab
or isotype control was removed from the culture by the simple
centrifugation. CART19 and JeKo-1 cells were co-cultured at an
effector: target ratio of 1:5. CD107a, CD28, CD49d, and monensin
were added prior to the incubation. After 4 hours, cells were
harvested and stained with CD3, CD20, and LIVE/DEAD™ Fixable
Aqua. %CD107a expression on CD3 was assessed by flow
cytometry.
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CART19 cytotoxicity, proliferation, and degranulation were significantly reduced in the presence of 
high dose tafasitamab.

CART19 cytotoxicity, proliferation, and degranulation were not 
affected by prior treatment with tafasitamab.

Prior tafasitamab treatment does not impair CART cell functions in vivo

STEP 1 STEP 2

mean and SEM, 
two-way ANOVA
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To determine whether prior tafasitamab treatment impairs subsequent CART
cell JeKo-1 xenografts were treated either 1) PBS or 2) 10 mg/kg of
tafasitamab until the mice reach the end point (STEP1). At the end of the
experiment, mice were euthanized and spleen was harvested and
cryopreserved.
Splenic cells harvested from STEP 1 were injected to naïve NSG mice. At
day -1, mice were imaged and randomized according to the tumor burden to
receive 1) UTD or 2) CART19 (STEP 2). Serial BLI imaging was performed
to assess the anti-tumor effect of CART19.

PBS tafasitamab
UTD CART19 UTD CART19

JeKo-1-PBS xenograft model JeKo-1-tafasitamab xenograft model
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Sequential therapy of tafasitamab followed by CART19                                                   
enhances anti-tumor activity of CART19 cells

To investigate tafasitamab and concomitant or
subsequent CART19 treatment within the
same mouse, a two-phase model was
established. JeKo-1 xenografts were
generated via inoculating 1x106 luciferase+
JeKo-1 to NSG mice (iv). One week after the
injection of JeKo-1, the tumor burden was
assessed by BLI. Mice were then randomized
according to their tumor burden to receive 1)
PBS control (group I, 3 times per week) or 2)
tafasitamab (group II and III, 10 mg/kg i.p., 3
times per week). One week later (two weeks
after the injection of JeKo-1 cells), tumor
burden was re-assessed by BLI. Mice treated
with tafasitamab were re-randomized to either
stopping (group II) or continuing tafasitamab
(group III). All mice (groups I, II, and III) were
treated with 2x106 of CART19 cells via tail
vein injection on Day 14. Serial BLI and
peripheral blood sampling were then
performed to monitor disease burden and
CART19 cell expansion in vivo, respectively.
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Days

Mice treated with tafasitamab followed by CART19 showed improved tumor control,
later and stronger T cell expansion as well as prolonged survival compared to mice
treated with PBS followed by CART19.
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Sequential therapy of tafasitamab 
followed by CART19 reduces early 
CART cell activation and apoptosis

To assess if prior tafasitamab treatment affects CART19 cell activation,
spleens of satellite mice were harvested 24 hours after CART19 cell
infusion. Activation markers including CD69 and HLA-DR, and
apoptotic markers on CART19 cells were measured with flow
cytometry. CART19 cells within the splenic cells were defined as mouse
CD45-, human CD45+, human CD3+, and human CD20- cells.
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Treatment of mice with tafasitamab followed
by CART19 resulted in significantly lower
CD69 and HLA-DR expression on CART19
cells as well as reduced apoptosis compared
to PBS followed by CART19 treatment.

mean and SEM, ****p<0.0001, ***p<0.001, 
**p<0.01, *p<0.05, two-way ANOVA

mean and SEM, ****p<0.0001, 
**p<0.01, n.s. not significant, 
one-way ANOVA

mean and SEM, **p<0.01, two-way ANOVA
n.s. not significant, mean and 

SEM, one-way ANOVA

Log-rank testmean and SEM, *p<0.05 at day 41, t-test

mean and SEM, 
*p<0.05, t-test

• Nalm6 cells were incubated either with an
FMC63-based His-tagged Fab (3.3 µg/ml =
66 nM), tafasitamab (10 µg/ml = 66.67 nM)
or no antibody as negative control as
indicated.

• Either the FMC63-based anti-CD19 Fab,
tafasitamab or no antibody was added and
further incubation was performed.

• After washing, cells were incubated with
PE-labeled detection antibodies binding to
the FMC63-Fab (anti-HIS) or tafasitamab
(anti-IgG, Fcγ-specific).

• After another washing step, flow cytometry
analysis was performed.

Concomitant treatment of tafasitamab and
CART19 impaired CART19 anti-tumor effect.
Mice treated with tafasitamab followed by
CART19 showed improved tumor control, later
and stronger T cell expansion as well as
prolonged survival compared to mice treated with
PBS followed by CART19.
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About TafasitamabTafasitamab is a humanized Fc-modified cytolytic CD19 targetingmonoclonal antibody. In 2010, MorphoSys licensed exclusiveworldwide rights to develop and commercialize tafasitamab fromXencor, Inc. Tafasitamab incorporates an XmAb® engineered Fcdomain, which mediates B-cell lysis through apoptosis and immuneeffector mechanism including Antibody-Dependent Cell-MediatedCytotoxicity (ADCC) and Antibody-Dependent Cellular Phagocytosis(ADCP). In January 2020, MorphoSys and Incyte entered into acollaboration and licensing agreement to further develop andcommercialize tafasitamab globally. Following accelerated approval bythe U.S. Food and Drug Administration in July 2020, tafasitamab isbeing co-commercialized by MorphoSys and Incyte in the UnitedStates. Incyte has exclusive commercialization rights outside theUnited States. XmAb® is a trademark of Xencor, Inc.


