Unique AI method for generating proteins to
speed up drug development
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antibody formulas currently being used to treat
COVID-19.
From computer design to working proteins in
just a few weeks
Current methods used for protein engineering rely
on introducing random mutations to protein
sequences. However, with each additional random
mutation introduced, the protein activity declines.
"Consequently, one must perform multiple rounds
of very expensive and time-consuming
Researchers at Chalmers University of Technology,
experiments, screening millions of variants, to
Sweden, present a way to generate synthetic proteins
using Artificial Intelligence. The new approach has huge engineer proteins and enzymes that end up being
potential for developing efficient industrial enzymes as
significantly different from those found in nature,"
well as new protein-based medicine, such as antibodies says research leader Aleksej Zelezniak, continuing:
and vaccines. Image: Pixabay/Yen Strandqvist,
Chalmers University of Technology Credit: Pixabay/Yen
Strandqvist, Chalmers University of Technology

Artificial intelligence is now capable of generating
novel, functionally active proteins, thanks to
recently published work by researchers from
Chalmers University of Technology, Sweden.

"This engineering process is very slow, but now we
have an AI-based method where we can go from
computer design to working protein in just a few
weeks."

The new results from the Chalmers researchers
were recently published in the journal Nature
Machine Intelligence and represent a breakthrough
"What we are now able to demonstrate offers
in the field of synthetic proteins. Aleksej Zelezniak's
fantastic potential for a number of future
research group and collaborators have developed
applications, such as faster and more cost-efficient
an AI-based approach called ProteinGAN, which
development of protein-based drugs," says Aleksej
uses a generative deep learning approach.
Zelezniak, Associate Professor at the Department
of Biology and Biological Engineering at Chalmers.
In essence, the AI is provided with a large amount
of data from well-studied proteins; it studies this
Proteins are large, complex molecules that play a
data and attempts to create new proteins based on
crucial role in all living cells, building, modifying,
it.
and breaking down other molecules naturally
inside our cells. They are also widely used in
At the same time, another part of the AI tries to
industrial processes and products, and in our daily
figure out if the synthetic proteins are fake or not.
lives.
The proteins are sent back and forth in the system
until the AI cannot tell apart natural and synthetic
Protein-based drugs are very common—the
proteins anymore.
diabetes drug insulin is one of the most prescribed.
Some of the most expensive and effective cancer
This method is well known for creating photos and
medicines are also protein-based, as well as the
videos of people who do not exist, but in this study,
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it was used for producing highly diverse protein
variants with naturalistic-like physical properties
that could be tested for their functions.

10.1038/s42256-021-00310-5

The proteins widely used in everyday products are Provided by Chalmers University of Technology
not always entirely natural but are made through
synthetic biology and protein engineering
techniques. Using these techniques, the original
protein sequences are modified in the hope of
creating synthetic novel protein variants that are
more efficient, stable, and tailored towards
particular applications. The new AI-based approach
is of importance for developing efficient industrial
enzymes as well as new protein-based therapies,
such as antibodies and vaccines.
A cost-efficient and sustainable model
Assistant Professor Martin Engqvist, also of the
Department of Biology and Biological Engineering,
was involved in designing the experiments to test
the AI synthesized proteins.
"Accelerating the rate at which we engineer
proteins is very important for driving down
development costs for enzyme catalysts. This is the
key for realizing environmentally sustainable
industrial processes and consumer products, and
our AI model, as well as future models, will enable
that. Our work is a vital contribution in that context,"
says Martin Engqvist.
"This kind of work is only possible in the type of
multidisciplinary environment that exists at our
Division—at the interface of computer science and
biology. We have perfect conditions to
experimentally test the properties of these AIdesigned proteins," says Aleksej Zelezniak.
The next step for the researchers is to explore how
the technology could be used for specific
improvements to protein properties, such as
increased stability, something which could have
great benefit for proteins used in industrial
technology.
More information: Donatas Repecka et al,
Expanding functional protein sequence spaces
using generative adversarial networks, Nature
Machine Intelligence (2021). DOI:

2/3

APA citation: Unique AI method for generating proteins to speed up drug development (2021, March 30)
retrieved 22 September 2021 from https://techxplore.com/news/2021-03-unique-ai-method-proteinsdrug.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.

3/3
Powered by TCPDF (www.tcpdf.org)

