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Abstract

Antibody-drug conjugates (ADCs) are a rapidly growing class of cancer therapeutics that
combine the specificity of monoclonal antibodies with the potency of ...
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Introduction

Antibody-drug conjugates (ADCs) are a rapidly growing class of cancer
therapeutics that combine the specificity of monoclonal antibodies with the
potency of cytotoxic drugs. This targeted approach has the potential to
revolutionize cancer treatment by delivering powerful drugs directly to tumor
cells while minimizing damage to healthy tissues [1]. However, the
development of new ADCs is a complex, time-consuming, and expensive
process. Traditional methods for antibody discovery and development are
often inefficient and have a high failure rate. In recent years, artificial
intelligence (AI) has emerged as a transformative technology with the
potential to address many of the challenges in antibody drug development. Al-
powered tools are now being used to accelerate and improve various stages of
the ADC pipeline, from target identification to clinical development [2].

AlI-Powered Target Identification and Validation

One of the most critical steps in ADC development is the identification of a
suitable target antigen. An ideal target should be highly expressed on the
surface of tumor cells but have limited expression in healthy tissues. Al
algorithms can analyze vast amounts of biological data, including genomics,
proteomics, and transcriptomics data, to identify novel and promising targets
for ADCs. For example, multi-omics integration and graph-based learning can
be used to prioritize tumor-selective and internalizing antigens [2]. By
integrating data from multiple sources, Al can identify subtle patterns and
relationships that may not be apparent to human researchers, leading to the



discovery of novel targets that would have been missed by traditional
methods.

Accelerating Antibody Discovery and Engineering with Al

Once a target has been identified, the next step is to develop an antibody that
can bind to it with high affinity and specificity. This is another area where Al
is making a significant impact. Al-driven methods can be used to design and
optimize antibodies with desired properties, such as high affinity, specificity,
and stability. For example, deep learning models can predict the 3D structure
of an antibody from its amino acid sequence, which can then be used to guide
the design of new antibodies with improved properties [1]. Al can also be used
to generate novel antibody candidates de novo. These generative models can
design antibodies with specific binding properties for a given target, and some
of these de novo designed antibodies have been experimentally validated to
bind to their targets [3].

Optimizing Preclinical and Clinical Development with Al

In addition to target identification and antibody discovery, Al is also being
used to optimize the preclinical and clinical development of ADCs. For
example, AI models can be used to predict the absorption, distribution,
metabolism, excretion, and toxicity (ADMET) of an ADC, which can help to
identify potential safety issues early in the development process. Al can also
be used to stratify patients for clinical trials based on their individual
characteristics, which can help to increase the chances of success.
Furthermore, Al can be used to simulate clinical trials, which can help to
optimize the design of the trial and reduce the time and cost of drug
development [2].

Conclusion

Al is revolutionizing the field of antibody drug development. By leveraging the
power of Al, researchers can accelerate the discovery and development of new
ADCs, which has the potential to improve the lives of millions of cancer
patients. While there are still challenges to be addressed, the future of Al in
antibody drug development looks bright. As Al technology continues to evolve,
we can expect to see even more innovative applications of Al in this field,
leading to the development of safer and more effective cancer therapies.
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