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attractive anticancer target. Here we depict BRD-810 as a strong and
particular MCLL1 inhibitor and its key design guideline of fast systemic
clearance to possibly minimize region beneath the curve-driven

toxicities associated with MCL1 inhibition. Cell death escape is one of

the most prominent features of cancer cells and closely connected to
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the dysregulation of members of the Bcl-2 family of proteins. Among
those, the anti-apoptotic family member myeloid cell leukemia-1
(MCL-1) acts as a master regulator of apoptosis in different human

malignancies. Irrespective of its unfavorable structure profile, independent research efforts
recently led to the era of highly strong MCL-1 inhibitors that are currently assessed in clinical

trials.

INTRODUCTION

MCL-1 is among the top genes amplified in several cancers and is implicated in cancer
progression, drug resistance and poor forecast. It ensures cancer cells from apoptosis and
decreases their sensitivity to targeted agents or chemotherapeutics.!*"® The intrinsic apoptosis
pathway represents the most prominent cell death signaling cascade and is primar ily
controlled by the BCL-2 family of proteins. This can be split into pro-survival/anti-apoptotic
(BCL-2, BCL xL, MCL-1, BCL-W, BFL1), effector (BAK, BAX, BOK), BH3-only activator
(BIM, Offered, Puma) and sensitizer (NOXA, Bad, BMF, BIK, Hrk) proteins.® Resistance to
modified cell death, termed apoptosis, is a trademark of cancer.l”! Each cell is prepared to

sense extrinsic and intrinsic stretch signals and maintain a proper adjust of proapoptotic and
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antiapoptotic factors, which ultimately decides the life or death of the cell. In malignant cells,
the B cell lymphoma 2 (Bcl-2) protein family has a central role and myeloid cell leukemia 1
(MCL1Y), as one of the key antiapoptotic variables of that protein family, has been recognized
to promote abnormal cell survival.[®! Focusing on myeloid cell leukemia-1 (MCL 1) protein is
a effective procedure to induce apoptosis and overcome tumor resistance to chemotherapy
and focused on treatment. Different procedures to restrain the antiapoptotic action of MCL-1
protein, including transcription, translation, and the degradation of MCL-1 protein, have been
tried. Neutralizing MCL-1’s function by focusing on its interactions with other proteins via
BCL-2 interacting mediator (BIM)S2A has been shown to be an similarly effective approach.
Encouraged by the design of venetoclax and its efficacy in chronic lymphocytic leukemia,
researchers have developed other BCL-2 homology (BH3) mimetics—particularly MCL-1
inhibitors (MCL-1i)—that are currently in clinical trials for various cancers. While extensive
reviews of MCL-1i are accessible, basic analyses focusing on the challenges of MCL-1i and
their optimization are lacking. In this review, we examine the current information regarding
clinically relevant MCL-1i and focus on predictive biomarkers of response, mechanisms of
resistance, major issues associated with use of MCL-1i, and the future utilize of and

maximization of the benefits from these agents.

Mcl-1 gene amplification was most elevated among numerous tumors. Essentially, MCL-1
protein has been implicated in both tumorigenesis and chemotherapeutic resistance.l*!
Consistent with this statement, it has been shown that, in xenograft models, knockdown of
MCL-1 decreased the proliferation rate of cancer cells to a greater degree than that seen in
controls.*Y] Conversely, increased incidence of B-cell lymphoma was noticed in transgenic
mice overexpressing MCL-1.2 MCL-1 overexpression has moreover been implicated in
resistance to both targeted treatment!™®®! and conventional chemotherapy, including taxol,
cisplatin, erlotinib, and cytarabine.***® There was selection for RAS-mutant clones in
patients with acute myelogenous leukemia (AML) treated with venetoclax. These clones
mediated resistance to venetoclax through MCL-1 upregulation, and cells were resensitized to
the drug through the inhibition of MCL-1. Other than, concomitant utilize of MCL-1
inhibitors was better than other combination regimens in venetoclax resistant models.* The
overexpression of MCL-1 is related to cisplatin resistance.l”” Depleting MCL-1 has reversed
resistance to cisplatin and doxorubicin in osteosarcoma cell lines in vitro and xenograft
tumors in vivo.”! MCL-1 amplification has been found in subsets of wild-type fibroblast

growth factor receptor urothelial cancer, and its degradation by erdafitinib synergized BCL-
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XxL/BCL-2 inhibitors.[?%

Multi functional roles of MCL 1

Myeloid-cell leukemia 1 (MCL-1) was found, isolated from the human myeloid leukemia cell
line ML-1.%! MCL-1 was found to have near sequence similarities with BCL-2 and both
genes shared “surprising” oncogenic properties: they sustained cell survival but did not
promote cell multiplication.[23] Nearly thirty a long time afterward BCL-2 and MCL-1 are the
most prominent members of the BCL-2 family and well known for their anti-apoptotic role in

health and disease.

MCL-1 shares the presence of BCL-2 homology regions (BH1) and a carboxy-terminal
transmembrane localization domain with other pro-survival family members.?*! The alpha
helix of the BH3 domain is fundamental for coordinate interactions between BCL-2 family
individuals.™ Anti-apoptotic family individuals counting MCL-1 frame a hydrophobic
groove (composed of BH1-BH3 domains), where four hydro phobic binding pockets (P1-P4)
guide the interaction with hydrophobic residues (h1-h4) of BH3 domains.

As well as playing a role in resistance to treatment, raised MCL-1 can really drive
haematopoietic tumour development.!?®! This oncogenic role for MCL-1 may be broad as the
MCLZ1 locus is one of the most as often as possible amplified regions of the human genome
across a wide variety of cancers including breast cancer.l”) Later evidence from in vitro tests
recommends an vital role for MCL-1 in breast cancer cell survival, especially in triple-
negative (TN) breast cancer particularly interacts with MCL-1 inhibits metastases of TN
breast cancer cell lines in xenograft models.”® There is a require for unused therapeutic
options to reduce the mortality burden of breast cancer. Given the emergence of BH3-
mimetic drugs capable of targeting MCL-1 we investigated the expression and useful
requirement for MCL-1 in breast cancer, systematically testing this through a combination of
human breast tumour tissue analysis with relationship to clinicopathological data; breast
cancer cell line testing in vitro and in vivo; and for the to begin with time appear a role for

MCL-1 in mammary tumorigenesis using a genetically designed mouse model.
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Multi functional roles of BRD-10

We present a modern profoundly potent and specific MCL1 inhibitor, BRD-810, that quickly
induces apoptosis in vitro and manages strong antitumor effects in vivo. Given the brief half-
life of the MCLL1 protein and the irreversible nature of apoptosis, we reasoned that a rapidly
cleared MCLL1 inhibitor would be an effective antitumor operator with potential for less
toxicity than longer-acting agents. We report here our characterization of BRD-810 in tumor
models and in hi PS cell-derived cardiomyocytes. The results suggest that BRD-810 is

suitable for clinical development.

BRD-810 was recognized during a medicinal chemistry campaign tasked with balancing
cellular potency and in vivo clearance within a macro cyclic MCL1 inhibitor class. We next
investigated the downstream cellular effects of disruption of MCL1 and proapoptotic protein
complexes. Treating the breast cancer cell line HMC1-8 with increasing concentrations of
BRD-s810 led to the activation of caspase 3 and induction of cell death. These effects were
dose dependent and occurred at comparable concentrations of BRD-810 (half-maximal

effective concentration.
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RESULT

MCLL1 inhibitor BRD-810 triggers apoptosis in cancer cells

To examine the potential of BRD-810 to displace the complexes of MCL1 and proapoptotic
proteins in intact cells, we created a quantitative ELISA assay. This assay measures the
interaction of local MCL1 protein and BAK or BIM protein at increasing doses of BRD-810
and at distinctive exposure time points. The IC50 of BRD-810 required to disrupt the MCL1-
BAK complex in cells was calculated to be 1.2 nM on normal. In contrast, disruption of the
MCL1-BIM complex by BRD-810 was clearly dose and time dependent and longer exposure
times were required to completely disrupt the complex, reflecting the longer target residence
time of BIM on MCL1 protein.?® Co immunoprecipitation assays appeared comparable
complex disruption dynamics when cells were exposed to increasing concentrations of BRD-
810.

We next investigated the downstream cellular impacts of disruption of MCL1 and
proapoptotic protein complexes. These impacts were dose dependent and occurred at
comparable concentrations. To determine whether BRD-810 induced cell killing through the
intrinsic apoptotic pathway, we generated BAX-deficient and BAK-deficient HMC1-8 cells
utilizing clustered frequently interspaced short palindromic repeats (CRISPR)-Cas9 gene
altering to compare those double-knockout cells to their isogenic HMC1-8 Cas9 control cells
with respect to their sensitivity to BRD-810. Whereas the HMC1-8 Cas9 control cells
behaved like the parental HMC1-8 cells, knockout of BAX and BAK secured cells from
BRD-810-mediated induction of apoptosis and cell killing. This proposes that BRD-810-
induced cell death indeed happens through an on-target mechanism activating the intrinsic

apoptotic pathway.

To illustrate the MCL1 specificity of BRD-810 in intact cells, we measured caspase
activation and development inhibition in diffuse expansive B cell lymphoma (DLBCL) lines
known to be either MCL1 or Bcl-XL dependent. To establish BRD-810 as a particular MCL1

inhibitor.
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Candidate biomarker for BRD-810 susceptibility

To comprehensively assess the antiproliferative action of BRD-810.50. Taking after a 5-day
incubation of cell line pools with BRD-810, antiproliferative activity was observed at
submicromolar concentra tions acrosbroad range of strong and hematological cancer models,

including breast cancer, lung cancer, melanoma, sarcoma, lymphoma and leukemia.

Table 2 | Antiproliferative activity of BRD-810 and other

MCL1inhibitors
BRD-810 AMG176 AZDS991 564315
Cell culture medium unbound a 10 21 52.2
fraction (%)
Antiproliferative iC,,, (nM)
Hematological cancer cedl lines
SU-DHL-10 o1 eX:] ND 16
SU-DHL-5 02 12 03 05
KMS-12-BM 03 9 07 ND
AMO- 03 1.3 12 7
RPMI 8226 03 30 13 ND
OPM.2 04 12 07 27
MOLP-8 05 23 08 39
N3 09 57 15 35
KMS12-PE 15 120 a4 ND
Solid cancer cell lines
DMST114 08 29 15 29
A-427 06 58 1 73
HCC-N87 08 34 1 28
SNU398 n 51 1 37
HCC-2157 14 27 20 42
PA-1 18 6.5 22 92
NCI-H82 18 4.9 34 91
SNU-16 20 60 56 380
A-4N 22 66 a6 370
HMC1.8 2 60 69 230
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To better understand the biological drivers of BRD-810 specificity, we utilized Bayesian
variable selection methods to identify a subset of standard genomic features of cell lines that
best clarified the measured MCL1 inhibitor affectability. Interests, sensitivity was less related
with MCL1 protein or mRNA expression (Extended Information Fig. 3c,d).
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Suggesting that MCL1 dependency is more predicted by how much Bcl-XL is show to
compensate for blocked MCLL1 protein, as well as how much proapoptotic BAK, the favored
binding accomplice to MCL1 and Bcl-XL, can be liberated by MCL1-BAK disruption.
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Targeting of MCL 1 with small molecule inhibitors

The poor selectivity and low affinity of the to begin with inhibitors and the reduced
bioavailability of others delayed the clinical improvement of powerful MCL-1 inhibitors.
Particular targeting of MCL-1 is especially challenging due to its expansive, surface-exposed
hydrophobic BH3 binding groove.®*% A few of the putative MCL-1 inhibitors, which
demonstrated high adequacy in preclinical studies, showed various off-target impacts not
related with the direct restraint of MCL-1 (e.g., upregulation of NOXA).B In any case,
during the evolution of MCL-1 inhibitors, their affinities improved from small scale molar to
subnanomolar which finally empowered the design and synthesis of highly powerful and
particular clinical-grade MCL-1 inhibitors . Up to date, three distributed compounds moved

into clinical trials.

Different drug development strategies driven to the later advancement and clinical
interpretation of potent MCL-1 inhibitors. These compounds are characterized by their
impressive potency, on-target movement (i.e., BAK dependent induction of apoptosis), a
stabilizing impact on MCL-1 protein at least in non-sensitive cells, an inverse correlation
between movement and BCL-XL expression levels as well as their special action in
hematological malignancies. These characteristics are shared among the mentioned MCL-1
inhibitors, suggesting that they can be utilized to characterize this novel drug class.*?

Targeting MCLL1 has appeared great potential in cancer treatment. Be that as it may, it is vital
that MCL1 too has an important role in early embryonic development®! and in the survival
of numerous ordinary cell lineages.®* MCL1 is highly expressed in the myocardium and is
vital for mitochondrial homeostasis and the induction of autophagy in cardiomyocytes.t®!
Deficiency of MCL1 in murine hearts leads to rapid and fatal cardiomyopathy, and inhibition
of MCL1 in human cardiomyocytes results in a severe contractile defect.® Furthermore,
deletion of MCL1 triggers the loss of hematopoietic stem cells, lymphocytes, and
neutrophils.34% MCL1 too con tributes to the maintenance of hepatic integrity in murine
liversi), and its absence in murine hepatocytes causes chronic liver damage and
hepatocarcinogenesis.*”! Based on these studies, MCL1 depletion may present potential
undesirable cardiotoxicity, hepatotoxicity, and hematological toxicity, especially in
combination with other cytotoxic drugs. Hence, there is a require to recognize a therapeutic

window in which cancer cells are more sensitive than normal cells to the loss of MCL1.
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Interests, a few groups have found that the loss of a single allele of MCL1 can kill c-MYC-

driven lymphoma cells, an alteration that is well tolerated in normal cells.”**4! In addition,
improving therapeutic methods to particularly convey the inhibitors to cancer tissues will be
another choice to reduce side impacts on ordinary tissues.

Cell killing dynamics of BRD-810

Having established that the rapidly cleared BRD-810 is sufficient to maximally induce
apoptosis in vivo, we next evaluated the antitumor efficacy of BRD-810 in the same MOLP-8
cancer cell model. Once-weekly dosing of BRD-810 led to a dose-dependent inhibition of
cancer cell growth, again with a maximum effect reached at 25 mg kg—1. Like most MCL1
inhibitors, BRD-810 does not inhibit murine Mcl1; as such, the on-target toxicity of BRD-
810 cannot be assessed in mice. However, as one measure of off-target toxicity, we observed

no impact on body weight following once-weekly dosing.

METHODS

MCL-1linhibitors and up-regulation of MCL-1 protein

The MCL-1upregulate MCL-1protein in cell lines and in essential patient samples. This
finding has not been seen with other BH3 mimetics that target BCL-2 or BCL-XL.
Fluorescence reverberation energy transfer studies have confirmed that this up regulation
connects with engagement of theMCL-1li into theMCL-1 protein. Hence, MCL-1
upregulation can be considered as a biomarker for MCL-1i target engagement.® This up
regulation was related to the expanded stability of MCL-1 or maybe than to expanded
translation. As of late,*®! appeared that the MCL-li-induced stabilityofMCL-1 protein is
basically due to defective ubiquitination ofMCL-1.

Proteins, BH3-derived peptides and compounds

MCLL1 protein utilized for in vitro natural assays (surface plasmon resonance (SPR), HTRF
and X-ray crystal lography), was expressed and purified as already depicted utilizing a
bacterial expression system.[*”! Bcl-2 and Bcl-XL protein for HTRF assays was obtained
from BPS Bioscience. BH3-derived peptides were acquired from Bio syntan with the
following sequences: Noxa, biotin-PEG2-PEG2-PAELEVE-Nva-
ATQLRRFGDKLNFRQKLL-amide; Bad, biotin-PEG2-PEG2-NLWAAQ RYGRELRR-NIe-
SDEFVDSFKK-amide. Compounds 1 and 2 and BRD 810 were synthesized as described in
WO 2017198341 (compound 1), WO 2019096905 (compound 2) and WO 2020236556
(BRD-810).
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Co crystallization of MBP-MCL1 bound to BRD-810

Crystallization was fulfilled utilizing our already reported method”

with a few
modifications to give a rapid, reliable crystallization system with improved co crystallization
success rates for low-solubility compounds. Briefly, 2.5 ul of solubilized BRD-810 solution
(2 mM in 20% PEG400, 40% methyl prednisolone and 40% DMSO) was placed on the side
of a thin-walled PCR tube. To improve compound solubilization, this drop was rapidly
flushed with 7.5 pl of maltodextrin-binding protein (MBP)-MCL 1, mixed completely and
allowed to incubate for 15 min on ice. This completed mixture was sealed and allowed to
equilibrate against 400 ul of 1.5 M NaCl. Protein crystals appeared inside 1 day and
continued to grow for approximately 7 days. A single crystal with measurements of
approximately 40 puM x 80 puM x 200 uM was then collected straightforwardly from the
crystallization drop in a nylon cryo loop and flash-frozen by rapidly diving into liquid

nitrogen.

X-ray diffraction datasets were collected from solidified single crystals at the ALBA
synchrotron and prepared and refined with the programs xia2 and DIALS from the CCP4
program suites.[*®%% Automated refinement and ligand identification were performed utilizing
DIMPLE and a known MBP—MCL1 protein as a model (Protein Data Bank (PDB) 4WGI).
Iterative model modifying and refinement were performed utilizing the programs Coot and

Phenix. 152

Cardiac toxicity evaluation

ECGs were measured using a Cardiofax ECG 9620 electrocardiograph. Heart tissue for
histopathology was collected at the end of the study and embedded in paraffin, sectioned,
mounted on glass slides, stained with hematoxylin and eosin and evaluated his to
pathologically by a board-certified veterinary pathologist blinded to treatment groups. For the
troponin I assay, supernatants (50 ul per well) were collected from each well of the 96-well
plates in culture and were immediately frozen at —80 °C. On the day of the assay, the
supernatant samples were thawed at room temperature and were used to perform the troponin
I AlphaLISA assay according to the manufacturer’s instructions. The standard curve of the
assay was generated using a nonlinear regression 4-PL sigmoidal curve fit and the LLOD
(lower level of detection) was calculated at 1.8 pgml—1 cTnl. Positive control and test
samples with a notable cardiotoxic effect (exceeding the 1,000 pg ml—1 threshold value) were

found within the dynamic range of the assay.
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DISCUSSION

There are 2 major issues to be overcome with respect to the clinical application of current
MCL-1. To begin with, reports of MCL-1 cardiotoxicity are disturbing and raise safety
concerns. Second, analysts must determine how to fit MCL-1into treatment calculations to
identify the patients likely to benefit from the drugs. The mechanism of MCL-1mediated
incident cardiotoxicity is not very clear. MCL-1 has high expression in the myocardium and
is essential for maintaining cardiac homeostasis and inducing autophagy in the heart. It has
been appeared that “cardiac-specific deletion of MCL-1 in mice” driven to mitochondrial
brokenness, impaired autophagy, hypertrophy, and cardiomyopathy with distorted

ultrastructure of disorganized sarcomeres and swollen mitochondria.’*>

Interests,
concomitant BAX/BAK knockout in these mice models generally protected the lethality and
impaired cardiac function but not the ultrastructure changes of the mitochondria caused by
the MCL-1 deletion.® Moreover, double knockout of MCL-1 and cyclophilin D, which
controls the mitochondrial permeability transition pore, amplified survival and delayed the
progression to heart failure.®™ These data may indicate that the cell death associated with
MCL-1 deletion contributes to the observed cardiac dysfunction, independently of
mitochondrial brokenness. In spite of the fact that the creators did not particularly think about
the impact of this mitochondrial dysfunction on the MCL-1 deletion induced
cardiomyopathy, they predicted that the observed mitochondrial dysfunction may too
contribute to the observed cardiotoxicity, owing to the importance of mitochondria to the
cardiac function.®® They showed that MCL-1 deletion in murine embryonic fibroblast and
hepatocyte distorted mitochondrial morphology with abnormal cristae and imperfect electron
transport system. In any case, the direct impacts of MCL-1i are different since MCL-1i
upregulate, or maybe than deplete, MCL-1.8%%" cells” leading to generally poor
cardiomyocyte performance.®”! These impacts have been seen with high doses of the drug
and/or prolonged periods of treatment. Treating the hiPSC-CMs with 100 nM S63845 for two
weeks impaired cardiomyocyte beating with mitochondrial dysfunction and impeded calcium
influx, in spite of live cells, indicating that the impeded cardiomyocyte beating might be

independent of cell death.

The contrasting discoveries of these studies with no separation by disease subtype could be
clarified if a prognostic role for MCL-1 occurred as it were in specific subsets of patients.
More recently, MCL-1 was shown to be widely expressed in breast cancer cellls,

notwithstanding of subtype or ER status in spite of the fact that these considers did not report
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understanding outcome. Intriguingly low levels of MCL-1 protein were correlated with poor
prognosis in a cohort of Luminal A breast cancer patients.’®™ The same consider detailed
differential associations between MCL1 mRNA levels and prognosis depending on whether
patients had received treatment. Intriguingly, as no relationship was found between MCL-1
protein and transcript levels in breast cancer samples® it suggests to us that pathways

changing MCL-1 interpretation or protein stability have an impact on patient survival.

It is vital to determine how to fit MCL-1 into treatment algorithms for ideal benefits to
patients. It shows up that, compared to solid tumors, hematologic malignancies appear special
sensitivity to MCL-1.1% preclinical data demonstrate that MCL-1i are effective in cell lines
and tumors that are dependent on MCL-1 for survival. The classic example of this is MM, in
which MCL-1 shows up to act as a guardian against apoptosis. Accordingly, there is a good
chance for MCL-1i to be successful in patients with MM.*3 AML, on the other hand, appears
double or heterogenous reliance on BCL-2/MCL-1. Be that as it may, an approach to testing
combination treatments with MCL-1 is required. Future studies are required to decide the
ideal combination treatment approaches including MCL-1. It is attainable that the transitory
utilize of MCL-1 in mechanism-based combinations may advantage patients without

untoward cardiotoxicity.

Amplification of the MCL1 locus is one of the most frequent substantial genetic events in
human cancer and overexpression of MCLL1 in reaction to chemotherapy or targeted agents is
a frequent cause of cancer resistance to current treatments.**® In any case, given recent
reports of cardiac safety signals during the early clinical development of MCL1 inhibitors
and the emerging biology of MCL1 in normal cardiomyocyte function®®”! the key address is
whether inhibition of MCLL1 is safe to pursue for the treatment of cancer. Here, we present
BRD-810, a quickly cleared inhibitor of MCL1 that has strong in cancer cells .We appear that
BRD-810 binds to the BH3 groove of MCL1 and blocks sequestration of proapoptotic
proteins to rapidly induce caspase activation in MCL1-dependent cell lines with superior
potency when compared to other clinical-stage MCL1 inhibitors. BRD-810 induced cancer
cell death in a large board of hematologic and cancer cell lines, reflecting its broad potential
to advance apoptosis indeed in treatment-refractory settings. Whereas hematologic cancer
cell lines were on normal more sensitive to BRD-810 treatment than cancer cells, sensitivity
to BRD-810 was observed across cancer cells indications and we propose the ratio of
BCL2L1 to BAK mRNA as a potential biomarker for patient stratification in ongoing and
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future MCL1 inhibitor trials. This biomarker profile is in line with earlier studies and
resonates with the understanding that Bcl-XL can compensate for MCL1 loss whereas BAK

is a proapoptotic protein required to induce the intrinsic apoptotic pathway.®* "

CONCLUSION

Clinical observations clearly emphasize MCL-1 as a therapeutic target for many cancers. In
spite of the fact that MCL-1 that specifically neutralize MCL-1’s function are being tested in
stage 1 clinical trials, our knowledge about the utilize of MCL-1i in the clinic is right now
restricted and depends upon how successful the clinical trials are. Optimizing and designing
new potent and particular MCL-1 is critically required in light of the rising role of MCL-1 in
tumorigenesis and therapeutic resistance. Identifying biomarkers of response and resistance
will direct us to way better uses of MCL-1i in the clinic. In addition, gaining a more profound
understanding of the impacts of MCL-1on the non-antiapoptotic work of MCL-1 may offer
assistance improve the safety profiles of MCL-1i. Efforts from chemists and pharmaceutical
interests, the enthusiasm of scientists to carve out ideal MCL-1i utilization and combination
methodologies, and clinical endeavors and observations are at their peak levels and will help

make MCL-1 a clinical target.

At the same time, MCL1 is among the most exceedingly over expressed pathologic proteins
over all cancers, including strong tumor malignancies in liver, breast, non-small cell lung
(NSCLC), urothelial or pancreatic cancer, as well as hematological cancers including acute
myeloid or chronic lymphocytic leukemia and non-Hodgkin lymphoma. The overexpression
of MCLL1 is commonly linked to poor prognosis and resistance to radiation treatment and
chemotherapy. Interests, MCL1 was illustrated to too mediate resistance against focused on
treatments counting BRAF inhibitors, receptor tyrosine kinase inhibitors and multikinase
inhibitors that are commonly used in modern cancer therapy.

Our objective is to outline the function of bromodomain proteins in different biological
contexts and to provide insights on the useful role of the bromodomain in these processes
from the lessons learned by analyzing the cellular impacts of small-molecule bromodomain
inhibitors as potential anti-cancer agents. It can be anticipated that more combinatorial
helpful choices will be created to circumvent the development of drug resistance in cancer,
with BRD inhibitors emerging as key players in combinatorial treatments, targeting the

underlying epigenetic regulatory systems across various cancer types.
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