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Light-powered proteins bring artificial membranes
closer to biohybrid energy systems

Researchers developed a way to embed light-driven proteins in
durable artificial membranes, opening paths to biohybrid sensing
and energy conversion.

(Nanowerk News) Researchers from the SNI network have developed an innovative
method of integrating light-driven membrane proteins into artificial polymer
membranes. This achievement marks an important step toward the development of
biohybrid systems that convert light energy directly into chemical energy — with
potential applications in sensing or energy harvesting.

The study was recently published in the scientific journal Biomacromolecules
("Functional Insertion of the Light-Induced Ion Pump KR2 into Block Copolymer
Membranes").

Light-driven membrane proteins are key components in biohybrid systems, as they
can convert light energy into ion gradients, enabling energy conversion or sensory
applications. While their integration into natural lipid membranes is well studied,
embedding them into artificial polymer membranes has proven challenging. Although
polymer membranes are mechanically more stable and durable than lipid membranes,
their physicochemical properties (e.g. thickness, flexibility) make protein
incorporation difficult.

In their study, researchers led by Prof. Cornelia Palivan (Department of Chemistry,
University of Basel) and Dr. Richard Kammerer (Paul Scherrer Institute PSI)
successfully integrated the light-driven sodium-proton pump protein KR2 from the
bacterium Krokinobacter eikastus into flat and spherical polymer membranes made of
PMOXA-b-PDMS.

Researchers have developed an innovative method of incorporating light-controlled
membrane proteins into flat and spherical artificial polymer membranes. (Image:

SNI)

“We used a mild detergent (DDM) that locally softens the polymer membrane without
destroying its structure. This allowed us to successfully incorporate KR2 without
compromising its functionality,” explains Dr. Piotr Jasko, first author of the study and
former doctoral student at the SNI PhD School.

Using surface-sensitive measurement techniques and fluorescence methods, the
researchers confirmed that KR2 continued to transport ions when exposed to light. A
fluorescent marker also enabled the quantitative determination of protein
incorporation.

“Our method works for both flat (2D) and spherical (3D) polymer membranes and
could also be applied to other membrane proteins and polymer membranes,”
summarizes Cornelia Palivan. “This paves the way for the development of biohybrid
membranes that can use light energy for ion transport, sensing or energy conversion.”

Source: University of Basel (Note: Content may be edited for style and length)

 

 

G AddNanowerkasa

preferredsourceonGoogle

Coastal Homes

Ad Vlora Marina

Second Generation
Reagent Kit

Ad oni.bio

Q2 2026 Markets
Observer Data

Ad Morningstar

Don't Keep Fans
Waiting

Ad Ericsson

60 Zellen pro Gerät

Ad Mostec Swiss

Wert betrieblicher
Effizienz

Ad PTC

Erlebe die
INTERBOOT 2026

Ad INTERBOOT

Get Checkmk Free
Trial

World class support

Hybrid IT monitoring

Prevent network outages

Checkmk

Download

Ultrastable laser pulses bring
control of individual
electrons closer

Light-powered proteins bring
artificial membranes closer
to biohybrid energy systems

Scientists 'see' nanoscale
forces, providing evidence of
electric fields at the
air-water interface

XYZ Nanopositioning stage
delivers 1 angstrom
resolution

Nanofiber film releases
three pain drugs in under
two seconds

Red blood cells inspire next-
generation therapeutic
nanocarriers

New photonic crystal design
triples useful photon output
for quantum networks

Quantum diamonds meet
particle physics

A flash of light creates high-
performance materials
without heating the surface
beneath

Molecular pinwheels control
light rotation without
complex materials

Artificial neuron harnesses
semiconductor noise for
brain-inspired computing

DNA origami illuminates
invisible molecular
movements

Light-based digital memory
moves photonic computing
toward gigabit-scale storage

Polymer membranes gain
angstrom-scale precision for
hydrogen separation

Programmable metasurface
brings pixel-by-pixel control
to terahertz waves

Scientists watch
antiferromagnetic skyrmions
interact in real time

Graphene wrinkles turn
curvature into electrical
control

Flash heating cuts MXene
synthesis from hours to
seconds

Piezo stacks for optics
applications feature a
central aperture

Skin-on-a-chip technology
for safer materials

Programming membrane
transport with a DNA origami
nanosyringe

The optical glow of quantum
crystals

World's first oral
microbiome-based
nanomedicine to
supercharge anti-cancer
immunity

Discovery of 'slow' electrons
in 2D material could lead to
new memory device

Tunable e-skin sensor could
give robots finer control
over touch and proximity

Twisting AFM probe reveals
hidden nanoscale chemistry
in 2D materials

Heating strategy keeps
ultrathin magnetic films flat
and highly ordered

...MORE
NANOTECHNOLOGY

NEWS

Nanotechnology News

Aug 19, 2026

Aug 19, 2026

Aug 18, 2026

Aug 18, 2026

Aug 18, 2026

Aug 18, 2026

Aug 18, 2026

Aug 18, 2026

Aug 17, 2026

Aug 16, 2026

Aug 16, 2026

Aug 14, 2026

Aug 14, 2026

Aug 14, 2026

Aug 13, 2026

Aug 13, 2026

Aug 13, 2026

Aug 13, 2026

Aug 12, 2026

Aug 11, 2026

Aug 11, 2026

Aug 11, 2026

Aug 11, 2026

Aug 10, 2026

Aug 10, 2026

Aug 08, 2026

Aug 07, 2026

Meeting
Pods 2 to 6

People

Private o*ce

booths for focused

work and

con5dential

conversations.

CENTRIFUGE
SPINNING?

CODE
COMPILING?

Take a 5 min break
with a Nanowerk

game

HIGH SCORE

15,204

▶ PLAY NOW

Search Nanowerk...

https://www.nanowerk.com/
https://www.nanowerk.com/nanocatalog/graphene/
https://www.nanowerk.com/nanocatalog/quantum-dots/
https://www.nanowerk.com/nanocatalog/metal-nanoparticles/
https://www.nanowerk.com/nanocatalog/metal-oxide-nanoparticles/
https://www.nanowerk.com/nanocatalog/microscopy-and-imaging/
https://www.nanowerk.com/nanocatalog/analytical-instrumentation/
https://www.nanowerk.com/nanocatalog/precision-motion/
https://www.nanowerk.com/nanocatalog/fabrication-and-processing/
https://www.nanowerk.com/nanocatalog/
https://www.nanowerk.com/nanocatalog/
https://www.nanowerk.com/eventpage.php?id=6138
https://www.nanowerk.com/eventpage.php?id=6139
https://www.nanowerk.com/eventpage.php?id=6140
https://www.nanowerk.com/nanotechnology-events.php
https://www.nanowerk.com/
https://www.nanowerk.com/n_privacy_statement.php
https://www.nanowerk.com/cookie_policy.php
https://www.nanowerk.com/n_terms.php
https://www.nanowerk.com/n_contact_us.php
https://www.nanowerk.com/newsletters.php
https://www.nanowerk.com/advertise.php
https://www.nanowerk.com/publish-on-nanowerk.php
https://www.nanowerk.com/
https://www.nanowerk.com/nanowerk-news.php
https://www.nanowerk.com/nanotechnology_databases.php
https://www.nanowerk.com/nanocatalog/
https://www.nanowerk.com/smart/smart-technologies.php
https://www.nanowerk.com/learning-hub.php
https://www.nanowerk.com/investor/
https://www.pi-usa.us/en/nanopositioning-essentials?utm_medium=web&utm_source=Nanowerk&utm_campaign=ONLB_300x250_Nanowerk_2026-0816-D15_nanopositioning-essentials-pg
https://google.com/preferences/source?q=nanowerk.com
https://dx.doi.org/doi:10.1021/acs.biomac.6c00738
https://nanoscience.unibas.ch/en/news/details/lichtgetriebene-proteine-in-kuenstlichen-membranen-neue-methode-fuer-biohybrid-systeme/
https://www.nanowerk.com/nanotechnology-news3/newsid=70063.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70061.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70057.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70054.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70052.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70051.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70050.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70048.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70046.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70042.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70041.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70039.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70038.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70035.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70032.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70029.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70028.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70027.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70024.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70019.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70018.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70017.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70016.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70014.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70011.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70009.php
https://www.nanowerk.com/nanotechnology-news3/newsid=70006.php
https://www.nanowerk.com/category-nanoresearch.php
https://www.nanowerk.com/newsletters.php
https://www.nanowerk.com/games/game-central.php

