
 

Developing drugs with the aid of artificial
intelligence
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Developing new drugs is a difficult process. With the aid of artificial
intelligence, Pharmaceutical scientist Xuhan Liu has developed methods
that can help make drug design cheaper and faster. His Ph.D. defense is
on 15 February.

To develop new drugs, you need molecules that can bind to a target,
often a protein. Compare it with a key that fits a lock. But making the
right molecule is extremely difficult. This is because there are a vast
number of ways to build a molecule. Since 2016, attempts have been
made to make this cheaper and faster with the aid of deep learning.
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Deep learning is a form of artificial intelligence that mimics how the
brain works. It uses neural networks that form numerous connections. It
is already possible to design molecules with it, but they were not very
diverse. Liu: "We managed to improve the chemical diversity with the 
deep learning model that I developed."

Multiple targets

But his research did not stop there because for drug development it is
important that molecules have an effect on multiple targets in the body.
This is called polypharmacology and means that rather than a key that
fits one lock, the molecule is a master key that fits multiple locks. That
is particularly necessary in the treatment of diseases that involve many
bodily processes, such as cancer, for example. There is also less
likelihood of drug resistance if the drug affects multiple targets, multiple
proteins, for instance.

"The deep learning model was further trained with various models, and
in the end I was able to improve both the precision and the diversity of
the molecules," says Liu. "Tests have shown that they potentially have
high efficacy and low toxicity. These are good results."

Optimize

In the two methods above the molecules were built from scratch. But
because the number of potentially suitable molecules for drugs is
enormous, drug design often starts from a known pharmaceutical
structure. "This means you can further optimize molecules that are
known to work," Liu explains. This is also possible now with his deep
learning model. "You therefore don't have to start development right
from the beginning again."
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The future

After his Ph.D., Liu will continue to develop the models. He thinks that
there is still a long way to go before deep learning is accepted for drug
development. Liu: "Deep learning is a black box. It is difficult to explain
the mechanism behind it." This makes it difficult to convince others that
it can be used to make good molecules for drugs." Nevertheless, he
thinks that in the future more and more use will be made of deep
learning in the development of new drugs.

Provided by Leiden University

Citation: Developing drugs with the aid of artificial intelligence (2022, February 9) retrieved 24
April 2024 from https://medicalxpress.com/news/2022-02-drugs-aid-artificial-intelligence.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://medicalxpress.com/tags/drug+development/
https://medicalxpress.com/tags/drug+development/
https://medicalxpress.com/tags/deep+learning/
https://medicalxpress.com/tags/deep+learning/
https://medicalxpress.com/news/2022-02-drugs-aid-artificial-intelligence.html
http://www.tcpdf.org

