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Perspective

INTRODUCTION

Cancer is a complex and multifaceted disease characterized by uncontrolled
cell growth, evasion of cell death and the ability to metastasize to distant
organs. Over the years, advances in molecular biology have provided a deeper
understanding of the intricate mechanisms driving tumorigenesis, including the
pivotal role of Protein-Protein Interactions (PPIs) in the regulation of various
cellular processes. These interactions are fundamental for cellular signaling,
gene expression and the regulation of cell cycle progression, and their
dysregulation can contribute significantly to cancer development.
Consequently, targeting PPIs has emerged as an innovative therapeutic
approach for cancer treatment, offering potential solutions to overcome

limitations of traditional therapies.

Proteins typically interact with each other to perform specific functions, and
these interactions are integral to many essential biological processes, such as
signal transduction, apoptosis, cell adhesion and DNA repair. In cancer cells,
aberrant PPIs often lead to the activation of oncogenic signaling pathways or
the inhibition of tumor suppressor functions, driving tumorigenesis. For
instance, the interaction between mutated p53, a tumor suppressor protein,
and other cellular proteins can result in the loss of its normal function, allowing
the cell to evade apoptosis and proliferate uncontrollably. Similarly, abnormal
interactions between key oncogenes and downstream signaling molecules can
activate pathways such as the Ras/Raf/MEK/ERK pathway, which promotes

cell survival and proliferation.
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DESCRIPTION

Because PPIs play such a crucial role in cancer biology, they represent promising therapeutic targets. Historically, targeting
PPIs has been considered challenging due to the difficulty in disrupting protein interactions that typically occur in large, flat
interfaces with low binding affinities. Unlike traditional enzyme inhibitors, which often target well-defined active sites,
disrupting PPIs requires the identification of specific binding sites that can be modulated with small molecules or biologics.
However, recent advancements in drug discovery techniques have led to the development of strategies for targeting PPIs
with greater precision and efficacy.

One of the most promising approaches for targeting PPIs involves the use of small molecules designed to disrupt specific
protein interactions. For example, small molecules can be developed to interfere with the interaction between an oncogenic
protein and its binding partner, thereby preventing the activation of downstream signaling pathways. An example of this
approach is the targeting of the interaction between the MYC oncogene and its partner MAX. MYC is a transcription factor
that drives the expression of genes involved in cell growth and survival, and its dysregulation is implicated in many cancers.
Inhibiting the MYC-MAX interaction has shown potential as a therapeutic strategy in preclinical models, demonstrating the

ability to reduce tumor growth.

Another promising strategy involves the use of peptide-based inhibitors that mimic the natural binding partners of proteins
involved in cancer-related PPIs. By designing peptides that resemble the specific sequences responsible for the interaction,
researchers can create molecules that competitively bind to the target protein, blocking its ability to interact with its partner.
This strategy has been successfully employed in targeting the BCL-2 family of proteins, which regulate apoptosis. Inhibition
of the BCL-2 family proteins, such as BCL-2 and BCL-XL, has shown efficacy in preclinical and clinical trials for treating

cancers like leukemia and lymphoma.

Another innovative therapeutic approach to targeting PPIs involves the use of biologics, such as monoclonal antibodies or
nanobodies, which can specifically bind to and block protein interactions. Monoclonal antibodies are particularly useful for
targeting extracellular PPIs, such as those involved in tumor cell signaling or immune evasion. An example of this is the use
of monoclonal antibodies targeting immune checkpoint inhibitors like PD-1/PD-L1, which have revolutionized cancer
immunotherapy. By blocking the interaction between PD-1 on T-cells and PD-L1 on tumor cells, these antibodies enhance

the immune system's ability to recognize and eliminate cancer cells.

Despite the promise of PPI-targeted therapies, several challenges remain. One of the main hurdles is the identification of
suitable PPI targets that can be therapeutically modulated without causing off-target effects or toxicity. Additionally, the
development of small molecules or biologics that can effectively and specifically disrupt PPIs is a difficult task, requiring
extensive screening and optimization. Nevertheless, the progress made in this field, along with the increasing understanding

of cancer biology, suggests that PPI-based therapies hold great promise for the future of cancer treatment.

CONCLUSION

In conclusion, therapeutic targeting of protein-protein interactions offers a novel and promising avenue for cancer therapy.
By disrupting the aberrant protein interactions that drive tumorigenesis, it may be possible to halt cancer progression and
improve patient outcomes. While challenges remain in the development of effective PPl-targeted therapies, ongoing
research and advancements in drug discovery hold the potential to make this approach a key component of future cancer
treatments. As our understanding of the complex biology of cancer continues to evolve, targeting PPIs may become an

integral strategy in the fight against cancer.
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