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Scientists develop controllable system for
mimicking biochemical reaction cascades in
cells

Researchers at the University of Basel have developed a precisely controllable
system for mimicking biochemical reaction cascades in cells. Using micro!uidic
technology, they produce miniature polymeric reaction containers equipped with
the desired properties.

This "cell on a chip" is useful not only for studying processes in cells, but also for the
development of new synthetic pathways for chemical applications or for biological active
substances in medicine.

In order to survive, grow and divide, cells rely on a multitude of di!erent enzymes that
catalyze many successive reactions.

Given the complexity of processes in living cells, it is impossible to determine when
speci"c enzymes are present at what concentrations and what their optimum proportions
are relative to one another. Instead, researchers use smaller, synthetic systems as models
in order to study these processes. These synthetic systems simulate the subdivision of
living cells into separate compartments.

Close similarity to natural cells
Now, the team led by Professors Cornelia Palivan and Wolfgang Meier from the
Department of Chemistry at the University of Basel has developed a new strategy for
producing these synthetic systems. Writing in the journal Advanced Materials, the
researchers describe how they create various synthetic miniature reaction containers,
known as vesicles, which -- taken as a whole -- serve as models of a cell.

"Unlike in the past, this is not based on the self-assembly of vesicles," explains Wolfgang
Meier. "Rather, we've developed e#cient micro$uidic technology in order to produce
enzyme-loaded vesicles in a controlled manner." The new method allows the researchers
to tweak the size and composition of the di!erent vesicles so that various biochemical
reactions can take place inside them without in$uencing one another -- like in the
di!erent compartments of a cell.

In order to manufacture the desired vesicles, the scientist feed the various components
into tiny channels on a silicon-glass chip. On this chip, all of the microchannels come
together at a junction. If the conditions are con"gured correctly, this arrangement
produces an aqueous emulsion of uniformly sized polymer droplets that are formed at
the point of intersection.

The researchers used the newly developed
micro$uidic platform to produce three di!erent
types of vesicles with a uniform size but
di!erent cargoes: β-galactosidase (red vesicle),
glucose oxidase (green vesicle) or horseradish
peroxidase (blue).

The water-soluble enzymes gradually convert
the starting product into the "nal colored
product Resoru"n, which -- like all of the
intermediates -- enters the surrounding solution
via selective channels in the vesicle membranes.

Precise control
The polymer membrane of the vesicles acts as an outer shell and encloses an aqueous
solution. During production, the vesicles are "lled with di!erent combinations of enzymes.
As "rst author Dr. Elena C. dos Santos explains, this technique provides some key
advantages: "The newly developed method allows us to produce tailor-made vesicles and
to precisely adjust the desired combination of enzymes inside."

Proteins incorporated into the membrane act as pores and allow the selective transport of
compounds into and out of the polymer vesicles. The pore sizes are designed to allow the
passage of only speci"c molecules or ions, thereby enabling the separate study of cellular
processes that take place closely alongside one another in nature.

Source:
Swiss Nanoscience Institute, University of Basel
Journal references:
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We were able to show that the new system o!ers an excellent foundation for
studying enzymatic reaction processes. These processes can be optimized to
boost the production of a desired "nal product. What's more, the technology
allows us to examine speci"c mechanisms that play a role in metabolic diseases
or that a!ect the reaction of certain drugs in the body."

Cornelia Palivan, Professor, Department of Chemistry, University of Basel

Cell therapy designed to
treat in$ammatory
bowel disease

New technology rapidly
diagnoses sickle cell
disease

Scientists identify a
novel approach to
regulate cell plasticity

Scientists identify
mechanism involved in
new precision cancer
drug for blood cancers

Myeloid cell can
suppress the immune
response to tumor cells

Type and direction of
force on a cell can alter
gene expression

CAR T cell therapy can
predict treatment
outcomes in patients
with large B-cell
lymphoma

Researchers develop
microelectrode-array
chips to measure
electrical cell activity

Login   

Latest Life Science News

Ads by 
Send feedback

Why this ad? 

Trending
Articles

Latest
Interviews

Latest
Articles

Spectroscopy in Forensic
Science

What is Quality Control in
Food Science?

What is DNA Pro"ling?

UV-Vis Spectroscopy: An
Overview

Raman Spectroscopy – An
Overview

Researchers are decoding
the genetics of agricultural
pests

Large "sh in the ocean can
reduce CO2 emissions

New mathematical model
facilitates decision making in
food supply network

Genetic predispositions
a!ect the e#cacy of COVID-
19 drugs

Why a diet high in $avanols
may lower blood pressure

Newsletters you may be
interested in

See all Newsletters »

Cell Biology
(Subscribe or Preview)

Antibodies
(Subscribe or Preview)

Biochemistry
(Subscribe or Preview)

Other Sites from AZoNetwork

AZoM

AZoNano

AZoRobotics

AZoCleantech

AZoOptics

AZoBuild

AZoMining

AZoSensors

AZoQuantum

News Medical

Useful Links

About

News

Articles

Interviews

Lab Equipment

Directory

Newsletters

The Team

Become a Member

Newsletters

Contact

Search

Advertise

Terms & Conditions

Privacy & Cookie Policy

Update Your Privacy
Preferences

Sitemap

back to top "

#  $

AZoLifeSciences.com - An AZoNetwork Site

Owned and operated by AZoNetwork, © 2000-2020

%

&

#

$

'

(

About News Articles Interviews Lab Equipment Directory Newsletters Advertise More...

#  $ Become a Member )Search...*

https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/category/Cell-Biology.aspx
https://www.azolifesciences.com/category/Biochemistry.aspx
https://www.azolifesciences.com/?tag=/Cell
https://www.azolifesciences.com/?tag=/Drugs
https://www.azolifesciences.com/?tag=/Enzyme
https://www.azolifesciences.com/?tag=/Glucose
https://www.azolifesciences.com/?tag=/Living-Cells
https://www.azolifesciences.com/?tag=/Medicine
https://www.azolifesciences.com/?tag=/Nanoscience
https://www.azolifesciences.com/?tag=/Research
https://www.azolifesciences.com/authors/emily-henderson
https://www.azolifesciences.com/news/20200929/Cell-therapy-designed-to-treat-inflammatory-bowel-disease.aspx
https://www.azolifesciences.com/news/20200929/Cell-therapy-designed-to-treat-inflammatory-bowel-disease.aspx
https://www.azolifesciences.com/news/20201016/New-technology-rapidly-diagnoses-sickle-cell-disease.aspx
https://www.azolifesciences.com/news/20201016/New-technology-rapidly-diagnoses-sickle-cell-disease.aspx
https://www.azolifesciences.com/news/20200929/Scientists-identify-a-novel-approach-to-regulate-cell-plasticity.aspx
https://www.azolifesciences.com/news/20200929/Scientists-identify-a-novel-approach-to-regulate-cell-plasticity.aspx
https://www.azolifesciences.com/news/20201023/Scientists-identify-mechanism-involved-new-type-of-precision-cancer-drug-for-blood-cancers.aspx
https://www.azolifesciences.com/news/20201023/Scientists-identify-mechanism-involved-new-type-of-precision-cancer-drug-for-blood-cancers.aspx
https://www.azolifesciences.com/news/20201028/Myeloid-cell-can-suppress-the-immune-response-to-tumor-cells.aspx
https://www.azolifesciences.com/news/20201028/Myeloid-cell-can-suppress-the-immune-response-to-tumor-cells.aspx
https://www.azolifesciences.com/news/20201005/Type-and-direction-of-force-on-a-cell-can-alter-gene-expression.aspx
https://www.azolifesciences.com/news/20201005/Type-and-direction-of-force-on-a-cell-can-alter-gene-expression.aspx
https://www.azolifesciences.com/news/20201006/CAR-T-cell-therapy-can-predict-treatment-outcomes-in-patients-with-large-B-cell-lymphoma.aspx
https://www.azolifesciences.com/news/20201006/CAR-T-cell-therapy-can-predict-treatment-outcomes-in-patients-with-large-B-cell-lymphoma.aspx
https://www.azolifesciences.com/news/20200930/Researchers-develop-microelectrode-array-chips-to-measure-electrical-cell-activity.aspx
https://www.azolifesciences.com/news/20200930/Researchers-develop-microelectrode-array-chips-to-measure-electrical-cell-activity.aspx
https://www.azolifesciences.com/article/Spectroscopy-in-Forensic-Science.aspx
https://www.azolifesciences.com/article/What-is-Quality-Control-in-Food-Science.aspx
https://www.azolifesciences.com/article/What-is-DNA-Profiling.aspx
https://www.azolifesciences.com/article/UV-Vis-Spectroscopy-An-Overview.aspx
https://www.azolifesciences.com/article/Raman-Spectroscopy-e28093-An-Overview.aspx
https://www.azolifesciences.com/news/20201029/Researchers-are-decoding-the-genetics-of-agricultural-pests.aspx
https://www.azolifesciences.com/news/20201029/Researchers-are-decoding-the-genetics-of-agricultural-pests.aspx
https://www.azolifesciences.com/news/20201029/Large-fish-in-the-ocean-can-reduce-CO2-emissions.aspx
https://www.azolifesciences.com/news/20201029/Large-fish-in-the-ocean-can-reduce-CO2-emissions.aspx
https://www.azolifesciences.com/news/20201029/New-mathematical-model-facilitates-decision-making-in-food-supply-network.aspx
https://www.azolifesciences.com/news/20201029/New-mathematical-model-facilitates-decision-making-in-food-supply-network.aspx
https://www.azolifesciences.com/news/20201029/Genetic-predispositions-affect-the-efficacy-of-COVID-19-drugs.aspx
https://www.azolifesciences.com/news/20201029/Genetic-predispositions-affect-the-efficacy-of-COVID-19-drugs.aspx
https://www.azolifesciences.com/news/20201028/Why-a-diet-high-in-flavanols-may-lower-blood-pressure.aspx
https://www.azolifesciences.com/news/20201028/Why-a-diet-high-in-flavanols-may-lower-blood-pressure.aspx
https://www.azolifesciences.com/newsletters
https://www.news-medical.net/newsletters/webview/?ppnid=192
https://www.news-medical.net/newsletters/webview/?ppnid=236
https://www.news-medical.net/newsletters/webview/?ppnid=197
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#body-wrap
https://www.facebook.com/AZoNetwork
https://twitter.com/AZoLifeSciences
http://www.linkedin.com/shareArticle?mini=true&url=https%3a%2f%2fwww.azolifesciences.com%2fnews%2f20201029%2fScientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx&title=
https://www.facebook.com/sharer/sharer.php?u=https%3a%2f%2fwww.azolifesciences.com%2fnews%2f20201029%2fScientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx
http://twitter.com/share?url=https%3a%2f%2fwww.azolifesciences.com%2fnews%2f20201029%2fScientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx&text=
https://www.reddit.com/submit?url=https%3a%2f%2fwww.azolifesciences.com%2fnews%2f20201029%2fScientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#
https://www.azolifesciences.com/
https://www.azolifesciences.com/about
https://www.azolifesciences.com/news
https://www.azolifesciences.com/articles
https://www.azolifesciences.com/interviews
https://www.azolifesciences.com/Life-Science-and-Laboratory
https://www.azolifesciences.com/directory
https://www.azolifesciences.com/newsletters
https://www.azolifesciences.com/advertise
https://www.azolifesciences.com/azoprofile/
https://www.azolifesciences.com/news/20201029/Scientists-develop-controllable-system-for-mimicking-biochemical-reaction-cascades-in-cells.aspx#

