
Study: Microbes Show Almost Universal
Potential for Biodegrading Plastics

Schematic representation of bacteria producing a

plastic-degrading enzyme involved in the breakdown

of a plastic polymer.

TURKU, FINLAND, April 15, 2026

/EINPresswire.com/ -- Researchers

have identified more than 600,000

microbial proteins capable of breaking

down natural and synthetic plastics,

revealing a far broader biodegradation

potential across microbes than

previously known.

Plastic pollution poses a growing

environmental threat, particularly as

micro- and nanoplastic particles

accumulate across marine, freshwater,

terrestrial and even polar ecosystems.

Although hundreds of plastic-

degrading enzymes have been

described in individual microbial

species, the global distribution and

evolutionary conservation of these proteins have remained unclear.

A new study from an international group of researchers from the University of Turku in Finland

and two Catalan universities—the Autonomous University of Barcelona and La Salle-URL—as

Our results suggests that

microbial communities

worldwide may already

possess the molecular

toolkit needed to respond to

plastic pollution.”

Dr Pere Puigbò

well as the Institute of Science Tokyo in Japan shows that

more than 95% of prokaryotic microbe species carry at

least one gene with the potential to degrade natural or

synthetic plastic polymers, highlighting an unexpectedly

widespread ecological capacity to respond to plastic

pollution.

“Our results show that the potential for plastic

biodegradation is not limited to a few specialized microbes

– on the contrary, it is nearly universal. This suggests that

microbial communities worldwide may already possess the molecular toolkit needed to respond

to plastic pollution,” says Dr Pere Puigbò from the University of Turku and Autonomous
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University of Barcelona, co‑senior author of the study.

The international MicroWorld project, where the new study was conducted, has created the most

comprehensive resource to date on microbial plastic biodegradation. The researchers introduce

the Plastic-Degrading Clusters of Orthologous Groups (PDCOGs), which is a database of 625,616

putative plastic-degrading proteins classified into 51 orthologous protein groups. This global

catalogue provides an unprecedented view into how bacteria and archaea may contribute to the

degradation of microplastics and nanoplastics across diverse ecosystems.

Environmental Adaptation Shapes the Microbes’ Capacity for Degrading Plastics 

The PDCOGs classify plastic‑degrading proteins associated with 11 natural and 28 synthetic

polymers. The global distribution of these polymers across 23 environments—from deep‑sea

sediments and soils to hot springs and polar regions—reveals that biodegradation potential is

strongly influenced by local ecological conditions. Some habitats, such as soils and endolithic

ecosystems, are particularly enriched in plastic‑degrading enzymes, suggesting local adaptation

or ecological selection.

“Microbial plastic‑degrading capacity is not only widespread, it is clearly shaped by the

environment, with many habitats showing strong enrichment in specific enzyme families,” says

Professor Kari Saikkonen from the University of Turku, a co‑author of the study.

From a materials and applications perspective, these findings highlight how environmentally-

driven microbial adaptation can inspire new technological approaches. By revealing which

enzymes thrive in specific habitats and under particular ecological pressures, the PDCOGs

provide a roadmap for developing materials and biotechnological solutions that are optimized

for local environmental conditions.

“This resource provides a global view of the biodegradation potential encoded in nature. By

understanding how microbes adapt to their local environments, we can begin to design new

materials and biotechnological solutions that align with natural microbial processes,” concludes

co‑senior author of the study, Dr Miho Nakamura from the University of Turku, La Salle-URL and

the Institute of Science Tokyo.

The research article was published in the journal Environmental Technology & Innovation.

Pere Puigbò

University of Turku

communications@utu.fi

This press release can be viewed online at: https://www.einpresswire.com/article/905858580

EIN Presswire's priority is source transparency. We do not allow opaque clients, and our editors

try to be careful about weeding out false and misleading content. As a user, if you see something

https://phylobone.com/microworld/PDCOG/
https://www.sciencedirect.com/science/article/pii/S235218642600129X?via%3Dihub
https://www.einpresswire.com/article/905858580


we have missed, please do bring it to our attention. Your help is welcome. EIN Presswire,

Everyone's Internet News Presswire™, tries to define some of the boundaries that are reasonable

in today's world. Please see our Editorial Guidelines for more information.

© 1995-2026 Newsmatics Inc. All Right Reserved.

https://www.einpresswire.com/editorial-guidelines

