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describe a novel nano-immunoassay platform (Firefly™) that
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immunoassay: (1) extremely sensitive protein detection, and
(2) physical isoform separation which allows for quantitation
of protein isoforms as well as post-translational
modifications such as phosphorylation.
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include:
1. Effect of TKIs on signaling in punch biopsies of non-small
cell lung cancer cells
2. Signaling pathway response from chronic myleogenous K562 CML cell line response to Imatinib (Gleevec)
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The FirefIyT"" Assay = Immobilize: The focused proteins are immobilized
Figure 1. The Firefly nano-immunoassay: by exposing the capillary to the UV light source.
= Fill: A5 cm capillary is filled with a separation " Antiboz':ly: Labgled antik?odies.?re flowgd through 14 son
buffer containing sample proteins and fluorescent the capillary to bind to the immobilized proteins. 515
peptide standards. = Detection: Whole capillary imaging is performed Cleaved . Cleaved
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= Focus: Isoelectric Focusing (IEF) is used to focus using chemiluminescence. aspase ;e -ocpase
the proteins. = Data Collection: Capillary images are converted 0
to signal vs. pl graphs for analysis.
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Figure 1. Analysis of phosphorylated forms and isoforms of ERK protein. Cultured T o i ) s
HT-29 human colorectal adenocarcinoma cells were treated with the cytokines 40 o ' a0 i 3
insulin (500 ng/ml) and TNF-alpha (100 ng/ml) for times from O to 60 min prior to zo//M 20 e Y
preparation of cell lysates. (A) Conventional SDS-PAGE western blot of 0 to 60 min e A g e 50
samples, probed with antibodies specific for ERK1, ERK2, ERK18&2 (pan-specific EL‘"" ez o4f se 68 60 82 64} 66 08 B BT B B R o
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ERK antibody), and phosphorylated ERK1&2 (pERK1&2). (B) Firefly analysis of T T o -
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follows: 1 ppERK1, 2 pERK1, 3 ppERK2, 4 ERK1, 5 pERK2, and 6 ERK2. (C) Differ-
ences in phosphorylation upon stimulation are evident in the pan-specific Ab profiles Advantages of Firefly nano-immunoassay platform

obtained for 0 and 30 min lysates. Integration of the peaks corresponding to each
identified species allows percent phosphorylation of ERK1 and ERK2 to be calcu-
lated. (D) Using percent phosphorylation data generated as in panel C allowed
phosphorylation vs. time of cytokine stimulation to be plotted for both ERK1 and
ERK2. Percent phosphorylation shown is the sum of peak integrations for mono-
and di-phosphorylated species.
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= Single antibody detection of multiple protein
variants.

= Small sample size: One drop can potentially
fill the entire 96 capillary array.

= Quantification of cell signaling pathways.
= Completely automated




