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The RNA drug hunters

Academics, biotech start-ups, and big pharma companies are

designing small molecules that target RNA

by Ryan Cross
November 27, 2017 | A version of this story appeared in Volume 95, Issue 47

c&en

GLOBAL ENTERPRISE

DRUG DISCOVERY
Is this a golden age of small-molecule drug
discovery?

With innovative tools and techniques, it's an exciting time for
medicinal chemists building new drugs

Laura Howes
C&EN, 2023, 101 (36), pp 28—-32 | October 30,
2023
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REVIEW

a OPEN ACCESS ™ Gheck for updates

Recent applications of artificial intelligence in RNA-targeted small molecule drug

discovery

Ella Czarina Morishita @ and Shingo Nakamura

Veritas In Silico Inc, Tokyo, Japan

ABSTRACT

Introduction: Targeting RNAs with small molecules offers an alternative to the conventional protein-
targeted drug discovery and can potentially address unmet and emerging medical needs. The recent
rise of interest in the strategy has already resulted in large amounts of data on disease associated RNAs,
as well as on small molecules that bind to such RNAs. Artificial intelligence (Al) approaches, including
machine learning and deep learning, present an opportunity to speed up the discovery of RNA-targeted
small molecules by improving decision-making efficiency and quality.

Areas covered: The topics described in this review include the recent applications of Al in the
identification of RNA targets, RNA structure determination, screening of chemical compound libraries,
and hit-to-lead optimization. The impact and limitations of the recent Al applications are discussed,
along with an outlook on the possible applications of next-generation Al tools for the discovery of novel
RNA-targeted small molecule drugs.

Expert opinion: Key areas for improvement include developing Al tools for understanding RNA
dynamics and RNA - small molecule interactions. High-quality and comprehensive data still need to
be generated especially on the biological activity of small molecules that target RNAs.

ARTICLE HISTORY
Received 31 October 2023
Accepted 30 January 2024

KEYWORDS

Artificial intelligence; deep
learning; hit-to-lead
optimization; machine
learning; RNA structure;
RNA-targeted small
molecule drugs; target
identification
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