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Abstract: Acute lymphoblastic leukemia (ALL) is a genetically heterogeneous malignancy that frequently retains wild-type TP53 at
diagnosis, rendering it a potential candidate for therapies targeting upstream regulators of p53 such as MDM2. Brigimadlin (BI
907828) is a next-generation, orally bioavailable MDM2-p53 antagonist with established activity in solid tumors, yet its therapeutic
potential in hematologic malignancies remains underexplored. In this study, the in vitro effects of brigimadlin were investigated using
a panel of ALL cell lines with a defined TP53 status. Cell viability assays demonstrated potent, dose-dependent growth inhibition in
TP53 wild-type cell lines Nalm-6 and RS4;11, with low nanomolar ICs, values (38 nM and 18 nM, respectively). In contrast, the TP53-
mutant CCRF-CEM line displayed resistance, with minimal viability loss even at micromolar concentrations. Microscopic analysis
corroborated these findings, showing marked cytotoxicity in TP53-functional cell lines but not in TP53-deficient one. Quantitative RT-
PCR analysis revealed strong induction of p53 target genes, including CDKN1A4, PUMA, BAX, and MDM2, in wild-type Nalm-6 cells
following treatment, consistent with reactivation of p53-mediated transcriptional signature. No gene induction was observed in the
TP53-mutant cell line, supporting the specificity of brigimadlin’s action. Taken together, these findings highlight brigimadlin’s potential
to selectively target p53-functional ALL cells and provide foundational preclinical evidence for its continued investigation. In vivo
studies in TP53 wild-type models are warranted to assess its translational relevance, and future research may explore its integration
into combination regimens or biomarker-guided therapeutic strategies.
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1. Introduction inhibition offers a mechanistically rational approach to

Acute lymphoblastic leukemia (ALL) is a heterogeneous  Overcoming treatment resistance.

hematologic malignancy with diverse genetic alterations
and clinical outcomes (Terwilliger and Abdul-Hay, 2017).
Despite advances in multi-agent chemotherapy (Specchia
et al, 2005; Farooq et al, 2019), targeted agents
(Malagola et al,, 2016), immunotherapies (Maude et al,,
2018; Chitadze et al.,, 2020), and stem cell transplantation
(Thomas et al, 2004; Sun and Huang, 2022), treatment
resistance and relapse remain significant challenges,
especially in adult patients and those with high-risk
features (Pulte et al,, 2014; Schwartz and Muffly, 2024).
While TP53, the gene encoding the tumor suppressor
protein p53 (a key regulator of DNA repair, cell cycle
arrest, and apoptosis), is typically intact in most ALL
cases and generally associated with a more favorable
prognosis, a subset of patients with wild-type TP53 still
exhibit resistance to standard therapies. In such cases,
wild-type TP53 may represent a therapeutic opportunity,
as pharmacologic reactivation of p53 through MDM?2

The p53 protein orchestrates essential cellular processes,
including DNA repair, cell cycle arrest, and apoptosis, in
response to genomic stress (Ozaki and Nakagawara,
2011). Loss of p53 function, either through mutation
(Chen et al,, 2022) or regulatory inactivation (Kubbutat et
al., 1997; Garcia-Cano et al, 2020; Chen et al, 2021),
disrupts these pathways, thereby promoting unchecked
cell proliferation and survival. Although TP53 mutations
are a defining feature in approximately half of all human
cancers (Hollstein et al, 1991) and represent a well-
established focus in cancer drug development (Wiman,
2006; Wu et al., 2022), they are relatively rare in ALL.
These mutations are detected in fewer than 10% of cases
at diagnosis (Chiaretti et al, 2013; Stengel et al,, 2014)
and rise to approximately 30-40% at relapse (Irving et al,,
2016; Yu et al., 2020), with an especially low prevalence
in pediatric cases. These data suggest that in ALL,
particularly in the TP53 wild-type subset, alternative
mechanisms such as post-translational regulation of p53
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may play a more critical role in leukemogenesis.

Among the primary regulators of p53 is MDM2, an E3
ubiquitin ligase that binds to p53, represses its
transcriptional activity, and targets it for proteasomal
degradation (Oliner et al, 1992). Overexpression of
MDM2 has been documented in various malignancies
(Hou et al,, 2019), including hematologic cancers such as
ALL (Zhou et al., 1995; Gustafsson et al,, 1998), where it
contributes to p53 inactivation (Nag et al,, 2013) despite
the absence of TP53 mutations. This has catalyzed
interest in pharmacologically targeting the MDM2-p53
interaction to restore p53’s tumor suppressor function.
The development of small-molecule MDM2 antagonists
began with Nutlin-3 (Vassilev, 2004) and has extended to
newer-generation compounds such as RG7388 (Ding et
al, 2013), HDM201 (Furet et al, 2016), AMG232 (Rew
and Sun, 2014), DS-3032 (Arnhold et al., 2018), ASTX295
(Willmore et al., 2024), and MI-77301 (Wang et al,, 2014).
These agents have demonstrated promising preclinical
efficacy, including in models of leukemia and lymphoma
(Ciardullo et al., 2016; Wu et al,, 2018; Ciardullo et al,,
2019; Ghotaslou et al, 2022; Aptullahoglu, Ciardullo, et
al, 2023; Johansson et al, 2023; Bell et al, 2024;
Gungordu and Aptullahoglu, 2024; Aptullahoglu et al,
2025). Many of these inhibitors are currently under
investigation in clinical trials, both as single-agent
therapies (Stein et al.,, 2022; Koyama et al., 2023) and in
combination with other treatments (Abdul Razak et al,
2022; Daver et al.,, 2022; Konopleva et al., 2022).

While MDM2 inhibitors are supported by a strong
mechanistic rationale, many early clinical candidates have
failed to translate this promise into meaningful clinical
efficacy and have been associated with significant
hematologic toxicity (Pi et al., 2019). Thrombocytopenia
and neutropenia, in particular, have been identified as
dose-limiting toxicities that restrict their therapeutic
potential (Pi et al, 2019). Moreover, clinical
investigations have largely concentrated on solid tumors
with high mutational burdens or refractory phenotypes.
In contrast, leukemias may be more biologically suited to
benefit from MDM2-targeted therapy due to the frequent
retention of wild-type TP53. This positions these diseases
as rational targets for MDM2 inhibition.

Brigimadlin (BI 907828) is a next-generation, orally
MDM2-p53 antagonist  that  has
demonstrated potent antitumor activity in preclinical
models, particularly in TP53 wild-type, MDM2-amplified
cancers such as dedifferentiated liposarcoma (DDLPS)
(Rudolph et al,, 2018; Cornillie et al., 2020; Gollner et al,,
2024). The compound exhibits favorable pharmacokinetic

bioavailable

characteristics, including high oral bioavailability and
dose-proportional exposure (Sarkaria et al, 2024). The
compound is presently undergoing evaluation in several
phase I and II clinical trials, predominantly in patients
with advanced solid tumors (Clinical Trial Identifiers:
NCT05376800, NCT06619509, NCT03449381, and
NCT05512377). Among the broad array of MDM2
inhibitors developed to date, BI 907828 stands out due to

its optimized balance of pharmacologic efficacy and
clinical tolerability. While first-generation compounds
such as nutlin-3a were instrumental in elucidating the
biological role of MDM2 inhibition, their clinical utility
was limited by suboptimal pharmacokinetics. Similarly,
second-generation agents like
promising on-target effects but were hampered by
gastrointestinal toxicity and limited clinical benefit in
AML trials (Yee et al, 2021; Konopleva et al., 2022). In
contrast, BI 907828 was specifically engineered to allow
intermittent, high-dose administration, a strategy that
enhances therapeutic impact

Preclinical

idasanutlin showed

while  minimizing

cumulative toxicity. studies have

demonstrated robust p53 pathway activation at
concentrations significant
regression in xenograft models (Hao et al,, 2023; Gollner
et al, 2024). Early-phase clinical data further support its
favorable safety, pharmacokinetic profile, and durable on-
target activity under less frequent dosing regimens
(LoRusso et al., 2023).

However, its efficacy in hematologic malignancies, and in
ALL in particular, remains largely uncharacterized. This
study was designed to assess the in vitro therapeutic
potential of BI 907828 in ALL cells with defined TP53
status.The findings may help inform the future clinical

utility of MDM2 inhibition strategies in hematologic

nanomolar and tumor

cancers.

2. Materials and Methods

2.1. Cell lines and Compound

The human ALL cell lines Nalm-6, RS4;11, and CCRF-CEM,
sourced from authenticated cell line repositories (ATCC),
RPMI-1640 (Gibco),
supplemented with 10% fetal bovine serum (FBS) (Gibco)
and 100 U/mL penicillin/streptomycin (Sigma-Aldrich).
The cells were maintained in appropriate culture vessels
(Labselect) at 37°C in a CO2 incubator (Esco) with a 5%
CO2 atmosphere. Cell viability, morphology, and potential
contamination were carefully monitored on a daily basis.
The cell panel included two cell lines with wild-type TP53,
Nalm-6 and RS4;11, as well as one cell line with a mutated
TP53, CCRF-CEM, which harbors missense mutations at
codons 175 and 248. These mutations affect the DNA-
binding domain of p53 in the CCRF-CEM cell line
(Gungordu and Aptullahoglu, 2024). Brigimadlin (BI
907828), purchased from Selleckchem, was dissolved in
dimethyl sulfoxide (DMSO, Sigma-Aldrich) and used at a
final concentration of 0.5% (v/v) DMSO for experimental

were cultured in medium

purposes.
2.2. Cell Viability Assay

Cells were plated in 96-well plates (Labselect) at a density
of 100 pL of complete medium per well, 24 hours prior to
treatment with the inhibitor. The optimal initial cell
density of 2.5 x 105 cells/mL, established from growth
curve analysis for each cell line, ensured at least two
doubling times over the 72-hour treatment period, and
was used in subsequent XTT assays. On the following day,
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the cells were exposed to BI 907828, with the final
concentration of DMSO maintained at 0.5% (v/v) across
all treatment and control groups, and incubated for 72
hours. Treatment concentrations were selected based on
preliminary optimization studies using a wide dose range
to capture the sensitivity profiles of each cell line.
Additionally, published ICso values for brigimadlin in
TP53 wild-type and mutant tumor models
considered to define a relevant starting range (Gollner et
al, 2024). A 72-hour incubation period was chosen to
allow sufficient time for cumulative cytotoxic effects to
manifest. Cell viability was evaluated using the XTT assay
kit (Cayman Chemical Company), which quantifies
mitochondrial activity (Scudiero et al, 1988). Viability
percentages were calculated by comparing the treated
cells to the DMSO control wells. The half-maximal
inhibitory concentration (IC50) values were derived from
at least three independent experiments, where IC50 is
defined as the concentration required to inhibit
mitochondrial activity by 50%.

2.3. Cell Imaging Post-Treatment with BI 907828

After a 72-hour incubation period following treatment
with the vehicle control (VC), 50 nM, and 500 nM
concentrations of Bl 907828, cell morphology and
confluence were assessed using an inverted phase-
contrast microscope. Final DMSO concentration was
maintained at 0.5% (v/v) across all treatment and control
groups. Images were captured from multiple fields of
view per well to ensure representative sampling of the
entire well surface. For each condition, at least three
independent replicate wells were imaged to ensure
reproducibility. The captured images were analyzed
qualitatively to evaluate cell confluence, indicative of
cytotoxicity or treatment effects.

2.4. RNA Extraction and Quantitative Real-Time PCR
(qRT-PCR) Analysis

Cells were seeded at a density of 1 x 106 cells/mL in 12-

were

well plates (Labselect) and treated with BI 907828 for 24
hours. Final DMSO concentration was maintained at 0.5%
(v/v) across all treatment and control groups. The 24-
hour time point was selected based on previous studies
(Ohtani et al, 2004; Ciardullo et al, 2019), which
demonstrated that transcriptional changes in p53
pathway-associated downstream genes most
prominently captured at this interval, making it a suitable
time frame for assessing p53-mediated gene expression
responses. Total RNA was isolated using the Aurum™
Total RNA Mini Kit (Bio-Rad). RNA integrity and
concentration determined

are

were using a
spectrophotometer. Complementary DNA  (cDNA)
synthesis was carried out with the Promega reverse
transcriptase kit. Quantitative real-time PCR (qRT-PCR)
was performed using SYBR Green Master Mix (Life
Technologies, Thermo Fisher Scientific) according to the
manufacturer's protocol. Each qRT-PCR reaction was
carried out with 20 ng of cDNA in a final volume of 10 pL,
employing standard cycling conditions. Amplification
products were monitored in real-time using a Roche
LightCycler 480® system. PCR primers (listed in Table 1)
were designed based on cDNA sequences (GenBank™) to
assess alterations in gene expression. Gene expression
levels were quantified using the 2-2ACT method (also
known as the comparative CT method). In this approach,
the threshold cycle (CT) values of target genes were first
normalized to the CT value of the reference
(housekeeping) gene GAPDH to obtain ACT (ACT =
CTtarcer - CTcappu). These ACT values were then
compared between treated and corresponding untreated
(DMSO control) samples to calculate AACT (AACT =
ACTtreaTED - ACTcontrOL). Finally, the relative gene
expression was calculated as 2-24CT, representing the fold
change in gene expression relative to the control group. A
no-template  control included to
contamination with external DNA.

was rule out

Table 1. Forward and reverse primer sequences used for quantitative real-time PCR.

Genes Forward Primers (5'-3") Reverse Primers (5'-3")
GAPDH CGACCACTTTGTCAAGCTCA GGGTCTTACTCCTTGGAGGC
CDKN1A TGTCCGCAGAACCCATGC AAAGTCGAAGTTCCTCGCTC
BAX CCCGAGAGGTCTTTTTCCGAG CCAGCCCATGATGGTTCTGAT
PUMA (BBC3) ACCTCAACGCACAGTACGA CTGGGTAAGGGCAGGAGTC
CASP3 ATGGAAGCGAATCAATGGA TGTACCAGACCGAGATGTC
BCL-2 GGTGGGGTCATGTGTGTGG CGGTTCAGGTACTCAGTCATCC
MDM?2 AGTAGCAGTGAATCTACAGGGA CTGATCCAACCAATCACCTGAAT
TP53 TGCGTGTGGAGTATTTGGAT GGTACAGTCAGAGCCAACCTC

2.5. Statistical Analysis

Data from the repeated experiments were presented as
meanztstandard error of the mean (SEM) unless otherwise
stated. Statistical tests were carried out using GraphPad
Prism 6 software (version 8.0.1). Comparisons between
each treatment and its matched DMSO control were made
using paired t-tests (*P<0.05; **P<0.01; ***P<0.001;
*#**4P<(0.0001). Given the limited number of biological

replicates (n=3), formal normality testing was not
performed; nevertheless, the paired t-test was chosen as a
standard method for matched-sample comparisons in
similar preclinical studies. qRT-PCR data were analyzed
using the Roche LightCycler 480 Software (version 1.5),
according to the manufacturer’s instructions,
subsequently visualized using GraphPad Prism 6 software
(version 8.0.1).

and
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3. Results

Three ALL cell lines were treated with increasing
concentrations of the MDM2 inhibitor BI-907828 to
evaluate its cytotoxic effects. Cell viability was measured
72 hours post-treatment using the XTT assay, and results
were normalized to the vehicle control (0 nM DMSO). BI-
907828 dose-dependent
reduction in viability in two TP53 wild-type cell lines,

treatment resulted in a

Nalm-6 and RS4;11, with respective ICso values of 38 £ 5
nM and 18 * 7 nM (Figure 1, Table 2), indicating high
sensitivity to MDM2 inhibition. In contrast, the CCRF-CEM
cell line, which carries two missense mutations within the
DNA-binding domain of the TP53 gene, exhibited marked
resistance to BI-907828, with an ICs, value exceeding
3000 nM (Figure 1, Table 2).
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Figure 1. Dose-dependent reduction in cell viability induced by BI-907828 in three distinct ALL cell lines. The ALL cell
lines Nalm-6 (A), RS4;11 (B), and CCRF-CEM (C) were exposed to increasing concentrations of BI-907828, ranging from
1 to 1000 nM (up to 3000 nM for CCRF-CEM). Following 72 hours of treatment, cellular metabolic activity was
evaluated using the XTT assay. Viability was normalized to the DMSO-treated control and expressed as a percentage.
Results are shown as the mean * standard error of the mean (SEM) from three independent biological replicates. For
each concentration, statistical comparison with the control was performed using paired t-tests. Statistically significant
differences are indicated on the graphs as follows: *P<0.05; **P<0.01; ***P<0.001; ****P<0.0001.

Table 2. TP53 status and BI-907828 sensitivity in ALL cell lines used in this study.

Cell lines Cell type * TP53 Status **B1907828 (nM)
Nalm-6 B cell ALL WT 385
RS4;11 B cell ALL WT 187

M H
CCRF-CEM T cell ALL utant (Heterozygous) >3000

¢.524G>A;p.R175H & c.743G>A;p.R248Q

*TP53 gene mutational status were taken from COSMIC (Catalogue of Somatic Mutations in Cancer) database. **The ICso values shown
represent the mean of at least n=3 independent repeats+SEM. WT: wild-type; nM: nanomolar; ALL: acute lymphoblastic leukemia.

Following a 72-hour incubation with vehicle control (VC),
50 nM, or 500 nM of BI-907828, cell morphology and
confluence were examined using inverted phase-contrast
microscopy. Qualitative analysis of the images revealed
dose-dependent reductions in cell confluence for the TP53
wild-type cell lines, Nalm-6 and RS4;11(Figure 2).
Notably, RS4;11 cells showed a marked decrease in cell

density even at 50 nM, which became more pronounced
at 500 nM. A similar, though slightly less dramatic, effect
was observed in Nalm-6 cells. In contrast, the TP53-
mutant CCRF-CEM cell line exhibited no observable
changes in cell confluence or morphology, even at the
highest concentration tested, suggesting resistance to BI-
907828-induced cytotoxicity (Figure 2).
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Figure 2. Effects of BI-907828 on the proliferation of Nalm-6 (A), RS4;11 (B), and CCRF-CEM (C) cells.
Changes in cell density were observed following treatment with BI-907828. Cells were incubated for 72 hours with 0
nM (vehicle control, VC), 50 nM, or 500 nM of BI-907828 and imaged using phase-contrast microscopy. Imaging was
performed in three independent biological replicates, and representative images are presented. Scale bar: 100 pm. nM:

nanomolar.

To test the hypothesis that inhibition of the p53 negative
regulator MDM2 activates p53-dependent signaling
pathways leading to cell death in ALL cells, the mRNA
expression levels of several canonical p53 target genes
involved in cell cycle arrest, apoptosis, and auto-
regulation were quantitatively assessed using qRT-PCR.
Quantitative RT-PCR was performed on two ALL cell lines
treated with 100 nM and 300 nM of BI-907828, with an
additional 1000 nM dose included for the CCRF-CEM cell
line. Gene expression was normalized to GAPDH and
compared to the DMSO-treated control.

In the TP53 wild-type Nalm-6 cell line, BI-907828
treatment significantly upregulated multiple p53
transcriptional targets. Among these, CDKN1A (encoding
p21), a key mediator of p53-induced cell cycle arrest, and
MDM?2, which participates in the negative feedback
regulation of p53, showed robust increases in expression

(Figure 3A). Furthermore, treatment with 300 nM BI-
907828 induced marked upregulation of pro-apoptotic
genes, including PUMA (7.3-fold), BAX (3.4-fold), and
CASP3 (2.2-fold), indicating activation of the apoptotic
pathway. Concurrently, a modest downregulation of the
anti-apoptotic gene BCL2 was observed, supporting a shift
toward a pro-apoptotic transcriptional profile. As
expected, no significant changes in TP53 mRNA levels
were detected, consistent with the mechanism of MDM2
inhibitors, which stabilize existing p53 protein rather
than increasing its transcription.

In contrast, the CCRF-CEM cell line, which harbors two
missense mutations in the DNA-binding domain of TP53
and was previously shown to be resistant to BI-907828-
induced cytotoxicity (Figure 1C), did not exhibit any
significant transcriptional activation of p53 target genes
at any tested concentration (Figure 3B).
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Figure 3. Fold change in mRNA expression of p53 target genes following BI-907828 treatment, measured by qRT-PCR.
mRNA levels of p53-regulated target genes were quantified after 24-hour treatment with 100 nM or 300 nM of the
MDM2 inhibitor BI-907828 (with an additional 1000 nM dose applied in CCRF-CEM cells). Gene expression was
normalized to GAPDH and compared to the DMSO vehicle control in Nalm-6 (A) and CCRF-CEM (B) cell lines. Statistical
significance was determined using paired t-tests (¥*P<0.05; ** P<0.01) and is indicated above the bars for comparisons
versus the DMSO control. Differences between BI-907828 doses are marked above the horizontal lines, with only
statistically significant values (P<0.05) shown. Data represent the mean * standard error of the mean (SEM) from three

independent biological replicates. nM: nanomolar.

4. Discussion

This study evaluated the anti-leukemic efficacy of the
novel, orally bioavailable MDM2-p53 antagonist
brigimadlin in a panel of ALL cell lines with defined TP53
status. The results provide compelling evidence that
brigimadlin exerts potent cytotoxic activity in TP53 wild-
type ALL cells by reactivating p53-dependent signaling
pathways, while TP53-mutant cells largely
unresponsive, underlining the importance of functional
p53 in mediating the therapeutic response to MDM?2
inhibition.

The dose-dependent inhibition of proliferation observed
in Nalm-6 and RS4;11 cells—both harboring wild-type
TP53—with ICso values in the low nanomolar range,
highlights brigimadlin’s high potency and therapeutic
potential in p53-intact leukemic contexts. These results
align with prior studies of MDM2 inhibitors such as
RG7388 and HDM201, which similarly demonstrated
selective cytotoxicity in p53-functional hematologic
malignancies (Ciardullo et al, 2019; Gungordu and
Aptullahoglu, 2024; Aptullahoglu et al, 2025). Notably,
RS4;11 cells exhibited particularly high sensitivity,
suggesting possible cell line-specific factors that enhance
responsiveness, such as MDM2 amplification or
differences in basal p53 activity. In contrast, CCRF-CEM
cells, which harbor dual missense mutations in the DNA-
binding domain of TP53 (R175H and R248Q) (see Table
2), exhibited profound to brigimadlin,
consistent with a loss of transcriptionally active p53 and
impaired engagement apoptotic
pathways.

remain

resistance

of downstream

Microscopy-based morphological assessments
corroborated these findings, revealing clear reductions in
confluence in TP53 wild-type cells following treatment,
while TP53-mutant cells remained morphologically
unchanged with no alteration in cell density. These
phenotypic observations reinforce the central role of
functional p53 in mediating the biological response to
MDM2 antagonism and are consistent with brigimadlin’s
mechanism of action: disrupting the MDM2-p53
interaction, thereby stabilizing and activating endogenous
p53.

Mechanistically,
further confirmed the activation of canonical

quantitative real-time PCR analyses
p53
transcriptional targets following brigimadlin treatment in
TP53 wild-type cells. Upregulation of CDKN1A (encoding
p21 protein) and MDM2 indicates intact p53-mediated
cell cycle regulation and autoregulatory feedback loops.
Additionally, the significant induction of apoptotic
effectors such as PUMA, BAX, and CASP3, coupled with the
downregulation of anti-apoptotic BCL2, suggests a robust
pro-apoptotic transcriptional shift, consistent with p53-
driven intrinsic apoptosis. These transcriptional changes
were completely absent in CCRF-CEM cells at all tested
concentrations, supporting the idea that p53 functionality
is essential for brigimadlin’s activity.

Collectively, these data position brigimadlin as a
promising candidate for targeted therapy in TP53 wild-
type ALL. Given the relatively low prevalence of TP53
mutations in newly diagnosed ALL (Stengel et al, 2014;
Irving et al,, 2016) and the increasing interest in precision
oncology, brigimadlin may represent a viable therapeutic
strategy for a substantial subset of ALL patients.
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Importantly, the differential sensitivity observed based on
TP53 mutational status supports the development of
predictive biomarkers to guide patient selection in future
clinical trials.

enhance the

Combination strategies

therapeutic impact of brigimadlin. For instance, MDM2

may further

inhibitors have previously been shown to synergize with
DNA-damaging agents such as cytarabine (Shabashvili et
al,, 2022) or with other targeted therapies (Aptullahoglu,
Ciardullo, et al., 2023; Bell et al,, 2024) by enhancing p53-
mediated apoptosis. Similarly, co-targeting anti-apoptotic
BCL2 with agents like venetoclax has demonstrated
synergism with p53 reactivation in lymphoid and myeloid
malignancies (Lehmann et al,, 2016; Hohtari et al,, 2022),
potentially lowering the apoptotic threshold in resistant
clones. Furthermore, given p53’s emerging role in
modulating immune checkpoint expression and tumor
immunogenicity (Munoz-Fontela et al.,, 2016), combining
MDM2 inhibitors with immunotherapeutic agents (Fang
et al,, 2019; Tolcher et al,, 2019) may provide additional
clinical benefit, particularly in settings where immune
evasion contributes to disease persistence.

To better understand both sensitivity and potential
resistance, comprehensive molecular profiling including
whole transcriptome and exome sequencing should be
employed. These approaches may uncover predictive
MDM2
amplification, alternative splicing (Aptullahoglu, Wallis, et
al,, 2023), or deregulation of p53 co-factors) and inform
patient stratification in future clinical trials.

Nonetheless, certain  considerations should be
acknowledged. This study was limited to in vitro analyses
of established ALL cell lines and may not fully reflect the

biomarkers of response or resistance (e.g,

heterogeneity of patient-derived leukemias or the
influence of the bone marrow microenvironment. The
lack of in vivo validation restricts the clinical applicability
of these findings, particularly with respect to drug
absorption, distribution, metabolism, and potential
immunological interactions. Although the current study
did not identify any acquired resistance, the scope was
limited to a small panel of established cell lines. It remains
possible that in a more heterogeneous patient-derived
setting, intrinsic or adaptive resistance mechanisms could
emerge as observed in some preclinical studies based on
MDM?2 inhibition (Aptullahoglu et al.,, 2024). Additionally,
although the study that
brigimadlin’s activity is p53-dependent, the molecular
underpinnings of the differential sensitivity between

Nalm-6 and RS4;11 warrant further investigation. Factors

clearly demonstrates

such as MDM2 expression levels, alterations in upstream
regulators (e.g, ARF, ATM), or differential expression of
pro-survival factors may modulate the cellular response
and should be systematically evaluated. Also, reliance on
single end-point measurements of gene expression
precludes insight into temporal response dynamics;
incorporating longitudinal sampling or single-cell
transcriptomic approaches in future work would provide

a more detailed understanding of treatment Kkinetics.

Lastly, although the data emphasize a strict requirement
for functional p53 in mediating brigimadlin’s cytotoxicity,
possible off-target effects systematically
evaluated, which merits further investigation through
comprehensive mechanistic assays or high-throughput
combination screens. Finally, while gene expression
changes were evaluated at the mRNA level via qRT-PCR,
corresponding  protein-level  analyses
performed. Given that mRNA abundance does not always
correlate with protein expression due to post-
transcriptional and translational regulation, validating
key findings at the protein level (e.g., via western blot or
strengthen the biological

were not

were not

flow cytometry) would

relevance of the results.

5. Conclusion

This study provides the first comprehensive preclinical
evidence of brigimadlin’s potent and selective anti-
leukemic activity in TP53 wild-type ALL cells. Using a
combination of viability assays, morphological
assessments, and transcriptional profiling, this study
demonstrates that brigimadlin effectively suppresses
proliferation and activates canonical p53 target genes
involved in cell cycle arrest and apoptosis, in a strictly
p53-dependent manner. The complete absence of
transcriptional responses in TP53-mutant cells confirms
the compound’s on-target mechanism and underscores
the critical role of functional p53 in mediating its
cytotoxic effects. These findings highlight the therapeutic
potential of brigimadlin as a precision medicine targeting
the MDM2-p53 axis in genetically defined subsets of ALL
support its further investigation in
hematologic malignancies characterized by intact p53

and clinical

signaling.
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