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A highly sensitive microsphere-based assay for early 
detection of Type I diabetes
July 15, 2014 — A rapid, highly sensitive assay technique for measuring Type 1 Diabetes Mellitus (T1DM) marker 
autoantibodies can provide better temporal resolution of disease onset and progression.

A team of researchers from the Center for Engineering in Medicine at the Massachusetts General Hospital have developed 
a novel fl uorescence-based assay for sensitive detection of antibodies within microliter volume serum samples. Th is new 
assay is at least 50 times more sensitive than the traditional radioimmunoassay (RIA), which is the gold standard currently 
used in the clinic. Th is new technology is particularly attractive for immunological assays as it allows: 1) use of very small 
volumes of sample  reagents (5 μL), and 2) use of traditional analytical systems such as a standard real time PCR requires 
much lower sample volumes than traditional ELISA methods allowing the modular bead-based assay to be modifi ed for 
use in studies using small animal models, where the sample volume can be a limiting factor. Th e increased sensitivity of the 
assay could enable a more accurate determination of the onset of disease, as well as a better temporal resolution of disease 
progression. Th e report describing these results appears in the current issue of the journal TECHNOLOGY.

A highly sensitive microsphere-based assay for early detection of Type I diabetes. Concept showing microsphere 
based detection of an Islet Cell Autoantibody (ICA) — Glutamic Acid Decarboxylase (GAD65) using Rolling 
Circle Amplifi cation (RCA) on microspheres. Streptavidin-microspheres are conjugated with biotinylated-GAD65 
followed by binding of GAD65Ab to microspheres. To these microspheres, biotin-GAD65 is added and coupled with 
bioyinylated DNA-primer via an avidin bridge. To the immobilized target primer, RCA circle is added followed by 
elongation using Phi 29 Polymerase and detection using SYBR Green II fl uorescence.

1450017_Suppl.indd   11450017_Suppl.indd   1 7/25/2014   4:08:32 PM7/25/2014   4:08:32 PM



“Th is is a clever combination of the several existing techniques, the result of which is a more sensitive, non-radioactive, 
clinically-relevant assay,” says Martin Yarmush, M.D., Ph.D., of the Massachusetts General Hospital and senior author on 
this paper. “It is our hope that this technique will become a useful tool for early detection of Islet Cell Autoantibodies (ICA) 
in at risk patients, which could lead to intervention before signifi cant loss of islet cell mass”. 

“Th is method is partially built on the sensitivity of Rolling Circle Amplifi cation (RCA), and we designed the assay to 
be modular so that it can be applied to any other antigen-antibody pair without the need for much modifi cation. In the 
paper, we demonstrated superior detection capability of two diff erent autoantibodies, but this is by no means the end of 
the story as the assay can be easily adapted to include as many autoantibodies as possible,” says Shyam Sundhar Bale, Ph.D., 
the lead author on this paper. Th e team from the Massachusetts General Hospital plans to enhance this technology with a 
variety of engineering modifi cations, including multiplexing the assay for simultaneous detection of multiple antigens or 
antibodies within very small sample volumes. 

Additional co-authors of the TECHNOLOGY paper are Gavrielle Price, Ph.D., Monica Casali, Ph.D., Nima Saeidi, 
Ph.D., Abhinav Bhushan, Ph.D., all from the Center for Engineering in Medicine at the Massachusetts General Hospital, 
Harvard Medical School, and the Shriners Hospitals for Children-Boston.

Th is research was supported by grant from the Harvard Institute for Translational Immunology — Helmsley T1D Pilot 
Grants (No. 2011A050330).
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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 fi elds 
of science and engineering. Th e 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 Scientifi c Publishing Co.
World Scientifi c Publishing is a leading independent publisher of books and journals for the scholarly, research and 
professional communities. Th e company publishes about 500 books annually and more than 120 journals in various 
fi elds. World Scientifi c collaborates with prestigious organisations like the Nobel Foundation, US National Acad-
emies 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 fi nd out more about World Scientifi c, please visit
www.worldscientifi c.com.
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