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Abstract #1256

Background: Allogeneic hematopoietic stem cell transplant
(HCT) is the only potentially curative treatment for patients
with hematologic malignancies such as acute myeloid
leukemia (AML), acute lymphoblastic leukemia (ALL) and
myelodysplastic syndromes (MDS). Nearly all patients,
however, will die of their disease within two years if they
relapse after HCT (Schmid et al., 2012; Spyridonidis et al.,
2012; Schmid et al., 2018). TScan Therapeutics is developing
T cell receptor-engineered T cell (TCR-T) therapies that
target and treat residual patient-derived hematopoietic
cells, including malignant cells, to prevent relapse. One such
investigational product, TSC-101, targets an HLA-A*02:01-
restricted epitope of HA-2, a minor histocompatibility
antigen that is present on all blood cells. In a phase I clinical
trial (ALLOHA trial, NCT05473910), TSC-101 was found to
reduce relapse rates in patients with AML, MDS, or ALL
undergoing allogeneic HCT, including in patients with high-
risk mutations (Al Malki et al., 2025), and a registrational
study is planned to begin in 2026. Currently, TSC-101
exclusively benefits patients who are HLA-A*02:01-positive.
To expand the population of patients with other HLA types
who could potentially benefit from this treatment modality,
we have developed novel TCR-T cell therapies that target
antigens derived from the CD45 protein that is broadly
expressed in both healthy and malignant hematopoietic
cells.

Methods: To further expand the population of patients
eligible for TCR-T cell therapy, we identified HLA-A*01:01-
and HLA-A*03:01-restricted, CD45-targeted TCRs. The risk of
off-target reactivity was assessed using TScan’s proprietary
AlloScan and TargetScan platforms. Both HLA-A*01:01- and
HLA-A*03:01-restricted TCRs were then developed into
CD45-targeted TCR-T cell therapies, denoted as TSC-102-
A01 and TSC-102-A03 respectively, which were evaluated in
preclinical studies using cells engineered with the planned
clinical manufacturing process.

Results: TCR-T cells recognized their cognate peptide-MHCs
with high avidity and exhibited target-dependent cytokine
secretion, proliferation and cytotoxicity, including towards
patient-derived primary AML and ALL cells. Data from
TScan’s AlloScan and TargetScan screens, combined with
functional safety screens using a panel of ~50 primary
human cells derived from tissues commonly assessed in
toxicology studies, indicated that the TCR-T cells lacked allo-
and off-target reactivity.

Conclusions: As TSC-102-A01 and TSC-102-A03 TCR-T cells
display highly specific and potent in vitro activity with no
projected allo- or off-target activity, TScan is advancing
these TCR-T cell therapies to clinical development. By
expanding our portfolio of TCR-T cell therapies to include
products that could treat patients positive for HLA-A*02:01,
HLA-A*01:01, or HLA-A*03:01, we anticipate that ~70% of
the US population undergoing HCT for hematologic
malignancies could be eligible for a TCR-T cell therapy
designed to prevent relapse. TScan received FDA clearance
of INDs for both TSC-102-A01 and TSC-102-A03 and plans to
initiate phase 1 studies.
References: Al Malki et al. Tandem Meetings 2025; Schmid et al. Blood 2012; Spyridonidis et al. Leukemia 2012; Schmid
et al. Haematologica 2018. Abbreviations: AML, acute myeloid leukemia; ALL, acute lymphoblastic leukemia; DP, drug
product; HCT, hematopoietic cell transplantation; HLA, human leukocyte antigen; MHC, major histocompatibility
complex; MDS, myelodysplastic syndrome; ORF, open reading frame; PBMC, peripheral blood mononuclear cells; TCR, T
cell receptor; TCR-T, T cell receptor-engineered T cell; TPM, transcript per million; UTD, untransduced; UTF,
untransfected.

Introduction 

TCRs were screened against a library of
>500,000 protein fragments (“tiles”)
spanning the entire human proteome to
identify all possible reactivities,
including reactivities with low sequence
homology to the natural target (A, B).
Due to expression of a granzyme B
reporter, cells recognized by the TCR-T
cells become fluorescent and are sorted.
The identity of the tiles expressed by the
sorted cells is then elucidated by
sequencing, and an enrichment score
(sorted cells vs. input) is calculated.
Although TargetScan identified putative
off-targets of TSC-102-A01 and –A03,
bona fide reactivity was not observed in
follow-up experiments, in which TCR-T
reactivity (i.e. IFN-γ secretion) was
evaluated against putative off-target-
expressing cancer cell lines (C, D; N=3-
4), HEK293T cells expressing putative
off-target ORFs (not shown), or primary
human cells (figure to right). Note that
expression of the putative off-target
CCDC169 is restricted to an immuno-
privileged site (testis).

TSC-102-A01 and -A03 TCRs lack alloreactivity to frequent HLA-I alleles 

Derisking TSC-102-A01 and TSC-102-A03 off-target reactivity

Three batches (PD475, PD476, PD477) of TSC-102-A01 and TSC-102-A03 drug product (DP) were
generated using the planned full-scale clinical manufacturing process and were evaluated for potential off-
leukemia reactivity. The DPs were co-cultured with a panel of HLA-A*01:01- or HLA-A*03:01-positive
primary human cells, and IFN-γ levels in the supernatants were measured as an indicator of T cell
reactivity (A, B; average of N=3). No reactivity was observed against a panel of 47 normal primary or iPSC-
derived human cell samples representing 13 organs and multiple cell types (epithelial, mesenchymal,
endothelial, fibroblast, and muscle). To demonstrate that primary cells expressed the relevant HLA and
that the DPs were functional, the DPs were also co-cultured with primary cells pulsed with the cognate
CD45 peptide; as expected, a strong IFN-γ response was observed (C, D). RNAseq analysis demonstrated
that the primary cells used in the assay expressed most of the putative off-targets identified in TargetScan
(E, F); however, the absence of reactivity indicates that the DP does not recognize these targets,
suggesting they are false positives. Lack of reactivity to putative off-targets not expressed in primary cells,
or expressed at low levels, was demonstrated using HEK293T cells transduced with the respective full-
length ORFs (not shown). Note that the primary cells also lacked CD45 expression, confirming that CD45 is
not expressed in non-hematopoietic cells.

TSC-102-A01 and -A03 lack reactivity to a panel of primary 
human cells, confirming lack of off-leukemia reactivity

TSC-102-A01 and -A03 recognize CD45 peptides presented on HLA-A*01:01 
or HLA-A*03:01 and are designed to target residual leukemia cells after HCT

Patient
HLA-A*02:01-positive → TSC-101
HLA-A*01:01-positive → TSC-102-A01
HLA-A*03:01-positive → TSC-102-A03

Donor
TSC-101         → HLA-A*02:01-negative
TSC-102-A01 → HLA-A*01:01-negative
TSC-102-A03 → HLA-A*03:01-negative

Stem cells

TCR-T cells
TSC-101:          A02-restricted HA-2 epitope
TSC-102-A01: A01-restricted CD45 epitope
TSC-102-A03: A03-restricted CD45 epitope

HCT TCR-T 
Cancer cell

Normal 
blood cell

A C

T cells transduced with the TSC-102-
A01 (top) or the TSC-102-A03 TCR
(bottom) were co-cultured with
MHC-null HEK293T cells expressing
the 110 most common Class I MHCs
in the US population. Inhibition of
target cell growth was then
measured as a readout of
alloreactivity. TCR-T cells strongly
inhibited the growth of the positive
control cell line, i.e. HEK293T cells
expressing CD45 and either HLA-
A*01:01 or HLA-A*03:01 (gray bar),
but did not display alloreactivity to
any of the HLA alleles tested.

The TSC-102-A01 and -A03 drug products display peptide- and target-
dependent cytotoxicity, cytokine secretion and proliferation

HEK293T-A03 OCI-M1
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Cytotoxicity

A B C

D

To test peptide- and target-dependent responses, three batches (PD475, PD476, PD477) of TSC-102-A01 and -A03 DP were
cocultured with HLA-A*01:01- and HLA-A*03:01-positive target cells pulsed with their cognate CD45-derived peptides (A), or
were co-cultured with cell lines that expressed HLA-A*01:01 or HLA-A*03:01 and either co-expressed CD45 (HH, OCI-M1) or
lacked CD45 expression (MSTO-211H, HEK293T-A03) (B-C). (A) The TSC-102-A01 and -A03 DPs kill peptide-pulsed target cells in
a dose-dependent manner. (B-C) The TSC-102-A01 and -A03 DPs secrete cytokines and granzyme B and proliferate in response
to CD45-positive, but not CD45-negative, cells. (D) The cytotoxic response of the TSC-102-A01 and -A03 DPs to CD45-positive
target cells was tested at various effector to target (E:T) ratios. Nearly complete target cell elimination was observed even at
the lowest E:T (1.25:1 or 1:1), while CD45-negative target cells were not killed even at the highest E:T (5:1 or 4:1). Graphs
depict the target cell numbers after 48h – 72h co-culture, relative to donor-matched untransfected (UTF) T cells.

TSC-102-A01

TSC-102-A03

A

The TSC-102-A01 and -A03 drug products display potent cytotoxicity against 
primary patient-derived AML and ALL cells

TSC-102-A01

CD45 surface expression

UNSTAINED STAINED

Healthy
PBMCs

Patient
PBMCs AML6 AML1 AML8 AML33 ALL28
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Patient PBMCs

+

20h
Co-culture

Stain with Annexin V, live/dead 
and leukemia cell markers

TCR-T cells or UTF

Determine # of live leukemia cells

CTV-
labeled

Un-
labeled

Flow-based cytotoxicity assay

A

B

C
(A) Patient-derived PBMCs
contain a mix of healthy (1) and
leukemia (2) cells, with leukemia
cells characterized by reduced
CD45 surface expression. (B)
Schematic of flow-based
cytotoxicity assay, in which T
cells are labeled with CTV dye to
distinguish them from patient
PBMCs; after 20h co-culture,
cells are stained with Annexin V,
LIVE/DEAD dye and AML or ALL
markers to determine the
number of live leukemia cells. (C)
The TSC-102-A01 and TSC-102-
A03 DPs (three batches each, i.e.
PD475, PD476, PD477) display
potent and selective killing of
patient-derived AML and ALL
leukemia cells. Graphs depict
leukemia cell numbers after 20h
co-culture, relative to donor-
matched untransfected controls.
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PD476PD475 PD477

TSC-102-A01 x 
primary cells

TSC-102-A01 x 
peptide-pulsed primary cells

TSC-102-A03 x 
primary cells

TSC-102-A03 x 
peptide-pulsed primary cells

Expression of TSC-102-A01 putative 
off-targets in primary cells

Expression of TSC-102-A03 putative 
off-targets in primary cells

Brain

Heart

Controls

Lung

Skin

Skeletal

Liver

Uterine

Adipose

Kidney

Cervix

Ovarian

Umbilical

Heart

Controls

Lung

Skin

Skeletal

Liver

Uterine

Adipose

Mammary

Kidney

Umbilical

E

B D F

5:1 5:1 2.5:1 1.25:1

0

40

80

120

160

R
e

m
a

in
in

g
 t

a
rg

e
t 

c
e

ll
s

 r
e

la
ti

v
e
 t

o
 U

T
F

(I
n

c
u

c
y
te

 R
e

a
d

-o
u

t)

TS
C
-1
02

-A
01

MSTO-211H HH

4:1 4:1 2:1 1:1

0

40

80

120

160

 R
e

m
a

in
in

g
 t

a
rg

e
t 

c
e

ll
s

re
la

ti
v

e
 t

o
 U

T
F

(F
lo

w
  

R
e

a
d

-o
u

t)

TS
C
-1
02

-A
03

HEK293T-A03 OCI-M1

EC50 (N=3): 16.3 ng/mL

EC50 (N=3): 1.8 ng/mL
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