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Computational Drug Design CSE 873 (3-0)

Rationale:

Drug discovery is expensive, slow, and risky and traditionally takes 12 years and
over $2.5B for a single success out of 100,000 compounds. But the game is
changing. Al, machine learning, and in silico modeling are slashing timelines, cutting
costs, and boosting success rates. Virtual screening, predictive algorithms, and
multi-omics are turning trial-and-error into smart, targeted innovation. The future of
drug discovery is digital, data-driven, and dramatically faster. Most of the contents
of the course are already up to date; however, there is a need to revise some

topics as per recent paradigm shift.

Educational Objectives

Understand challenges related to computational predictions, data privacy, and regulatory
acceptance of in silico drug design.

Application and development of automated workflows for high-throughput virtual screening
and hit-to-lead optimization.

To understand the development and application of modern in silico tools in different phases of
drug discovery.

To understand optimization and selection of feature for the design of new drug candidates for
better optimal efficacy and safety profiles.

Course Outcomes

After completing this course student will be able to understand the application
and algorithms of different computational tools in drug discovery. Additionally,
students will get awareness regarding current challenges in global pharmaceutical
industry.

Students will be able to develop virtual screening pipelines integrating ligands- -structures and
machine learning based methodologies.

Students will be able to construct, optimize and validate the hit identification and
lead optimization using high-throughput screening methods.
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