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Introduction Methods Results (cont.)

Type | diabetes mellitus (T1DM) Is an autoimmune disease where the insulin-
producing B cells in the pancreas are destroyed. Islet cell antibodies (ICA) in type
1 diabetes were first discovered In the 1970's and later characterized as
antibodies directed against a series of islet autoantigens, including for specific The indirect ELISA uses 100,000- B control biood
patients an isoform of glutamic acid decarboxylase (GAD65) and a protein e biotinylated antigen on a SA- B3 anti-GAD spiked blood
tyrosine phosphatase-like molecule (lA-2). After the discovery of ICA,

autoantibodies to insulin (IAA) were also demonstrated. While autoantibodies

have not been shown to directly play a role in the destruction of  cells In

humans or mice, circulating autoantibodies provide useful pre-clinical markers for
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diabetic autoimmunity. In_fact, autoantibodies precede the development of
diabetes for many months or years, allowing prediction of overt disease and

strongly associated with the risk of diabetes than is a high titer of an , biotin . GAD 65  GAD G5 albumin _ albumin
autoantibody to any single antigen. For example, the risk for developing T1DM RAvenatecehip added, light 1s generated. spotted protein

within 5 years Increases to 50% If anti-GADG65 and anti-lIA-2 antibodies are both
present. Moreover, patients with high-risk human leukocyte antigen (HLA) genes,

Anti-GAD antibodies are detectable in 5 ul of whole human blood In
less than 15 minutes using the BrightSPOT platform.
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Indirect Assay
Figure 6. Biotinylated GAD65 and human serum albumin was spotted onto

| Lo . 300 picoliters of biotinylated GAD65 or normal human albumin the chip and then after blocking, incubated with either 5 pl of normal
who also have anti-islet autoantibodies, are even more likely to develop T1DM. C e . . . . .
was spotted onto individual pixels of a streptavidin-coated chip. whole blood (control sera) or 5 pl of anti-GAD spiked whole blood for 5
: The antlgen_SpOtted Chlp was incubated with anti-GAD 65 Sp|ked minutes as deSCTIbEd above. After Wa-Shlng, GL-UC-|abe|ed antl-human Fab
The BrlghtSPOT Platform £ 1 h hed d th . hated with G . fragments were incubated on the chip for 5 minutes. coelenterazine was
Ser_um or | our, washed, an then Incubated wit aussia added to the chip and the light measured for 90 seconds. Data shown Is
luciferase-conjugated goat anti-human Fab fragments for 30 the average of 4-7 pixels +/- s.d.
The BrightSPOT platform is inexpensive and disposable and minutes. After washing, coelenterazine was added and the light
derives all its power from a USB port. measured. The individual detectors simultaneously measured the Summary
Figure 1. The BrightSPOT light produced by each test over a 60 second time-span, and the
disposable device. The5x 2 reSUItS were CO”eCted and tabUIated by SOftware on the COmpUter. Table 1. Comparison of testing diabetic patient serum using aradioactive
mm light-detecting immunoassay (RIA) versus the BrightSPOT platform
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Figure 2. Magnified image of the 200.000 :
8 x 14 array of detectors spotted 42 ! ; :
with 300 picoliters of S ; Conclusions
biotinylated antigen (left). S 200.000 :
: . Beacon Biotechnology has begun developing a novel technology
100000 - Y that allows for sensitive and rapid diagnostics at the point of care.
Figure 3. A higher ; \* We have shown that anti-islet antibodies specific for GAD65
magnification of figure 2. ) i 'F e were measurable in patient serum diluted 1 x 10° fold, which
showing individual detectors - 100 102  10° 104 105 106 was 16 times more sensitive than a RIA assay. Importantly,
unspotted (left) and antigen the anti-GAD antibodies could be detected in a drop of blood
spotted (right). fold dilution of anti-GAD sera

INn less than 15 minutes, indicating this technology may be

The 8 x 14 array on the BrightSPOT can be thought of as a Figure 5. Biotinylated recombinant GAD65 and biotinylated human serum useful for identifying patients at risk for developing T1DM.
albumin (negative control) was spotted on a SA-chip. The light generated by

S Incubating the chip with control serum (normal human serum) versus anti-
well that uses picoliter volumes of test reagents. GAD spiked sera was measured using the BrightSPOT platform as described Acknowledgements

miniature microtiter plate, each detector a one micron deep
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