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Aqueous two-phase systems enable multiplexing
of homogeneous immunoassays
June 7, 2014 — A novel test simplifies disease detection by enabling simultaneous detection of multiple proteins
in blood plasma.

A new protein biomarker test platform developed by researchers at the University of Michigan and Indiana University
promises to improve diagnostic testing. The test can accurately and simultaneously measure multiple proteins that indicate
the presence of diseases like graft-versus-host disease (bone marrow transplant rejection) in only two hours, no washing
steps, and using only a minute volume of blood plasma. A report on this new technology can be found online in the journal
TECHNOLOGY.
The protein test uses a micropatterning method developed in Shuichi Takayama’s Micro/Nano/Molecular Biotechnology
Lab. “Just as oil and water remain immiscible, we use two aqueous solutions that do not mix with each other,” said Dr.
Takayama, Professor of Biomedical Engineering and Macromolecular Science and Engineering. “Interestingly, these solutions can be patterned into arrays, whereas standard no-wash protein test reagents normally just mix together in solution.
This novel capability makes it possible, for the first time, to measure multiple diagnostic proteins at a time in a no-wash
format test.”
To perform the assay, a few microliters of blood plasma is mixed with poly(ethylene glycol) and added to a microwell
in a custom 384-well microplate. Next, microdroplets of dextran, containing complimentary pairs of antibody-beads,
are dispensed into microbasins within the sample well. During a two-hour incubation, target plasma protein biomarkers
diffuse from the poly(ethylene glycol) phase to the dextran droplets and become sandwiched by the antibody beads. The
microplate is then read on a commercially available plate reader.
The team demonstrated the effectiveness of their bioassay by measuring protein biomarkers from cytokine-stimulated
cells, as well as from the plasma of bone marrow transplant patients. Detecting levels of proinflammatory cytokines and
chemokines in blood plasma can be crucial in the diagnosis of graft-versus-host disease (GVHD) – the leading cause of
death among allogeneic bone marrow transplant patients.
“We envision that our user-friendly and highly accurate platform will be widely used by academic and clinical researchers
for diagnostics as well as other applications,” said Arlyne Simon, Ph.D., the lead author on this publication. “To ease the
adoption of our technology into research and clinical labs, we designed custom microplates that can be analyzed by commercially available plate readers.”
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A stylistic rendering of how the test works. Multiphase polymer systems are used to confine unique antibodyconjugated beads that bind with high sensitivity and specificity to plasma protein biomarkers, eliciting amplified
luminescent signals. The signal intensity from the beads is proportional to the levels of disease biomarkers in the
blood plasma. If protein levels exceed the clinical threshold, the patients are identified as having the disease.
Additional coauthors of the TECHNOLOGY paper are John P. Frampton, Nien-Tsu Huang, Katsuo Kurabayashi and
Sophie Paczesny. This research was funded by the Coulter Translational Research Grant from the University of Michigan,
the National Science Foundation, Amy Strelzer Manasevit Research Program, the Defense Threat Reduction Agency and
Space and Naval Warfare Command Pacific.
Corresponding author for this study in TECHNOLOGY is Arlyne Simon, arlynes@umich.edu

About TECHNOLOGY
Fashioned as a high-impact, high-visibility, top-echelon publication, this new ground-breaking journal —
TECHNOLOGY — will feature the development of cutting-edge new technologies in a broad array of emerging fields
of science and engineering. The content will have an applied science and technological slant with a focus on both
innovation and application to daily lives. It will cover diverse disciplines such as health and life science, energy and
environment, advanced materials, technology-based manufacturing, information science and technology, and marine
and transportations technologies.

About World Scientific Publishing Co.
World Scientific Publishing is a leading independent publisher of books and journals for the scholarly, research and
professional communities. The company publishes about 500 books annually and more than 120 journals in various
fields. World Scientific collaborates with prestigious organisations like the Nobel Foundation, US National Academies Press, as well as its subsidiary, the Imperial College Press, amongst others, to bring high quality academic and
professional content to researchers and academics worldwide. To find out more about World Scientific, please visit
www.worldscientific.com.
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