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Grant Report

Name of the conference: Society for Neuroscience Annual meeting - Chicago, 2015

Presentation date and time: Oct 20, 2015, 08.00 AM - 12.00 AM

Paper title: On-chip detection of tau mutants and 3R:4R tau ratio based on tau’s binding affinity to taxol stabilized
microtubules.

Abstract: Introduction: Tau protein is a neuronal microtubule (MT) associated protein (MAP) which regulates MT-
kinesin dependent fast axonal transportation. Point mutations in tau affecting the binding affinity to MT and
splicing site mutation altering 3R:4R tau ratios are biomarkers for early onset of neurodegeneration. Here, we
present an on-chip tau detection device comprising of a MT reservoir, channel and an arrowhead shaped collector
region, to detect different 3R:4R ratio and major 2N4R mutations (V248L, G272V, P301L, V337M and R406W)
using the MT-kinesin system. The detection is based on tau’s isoform and mutant specific binding to taxol
stabilized MTs, and their interference with kinesin-MT binding. An increase in tau decoration on MTs resulted in
lowering of MT-kinesin binding, TAMRA-labeled stabilized MTs decorated with tau isoforms and mutants were
assayed in kinesin coated microfluidic device. MTs binding and gliding in reservoir were concentrated at collector
region for fluorescent intensity (FI) measurement. By measuring FI at collector we were able to detect the type of
tau decorating the MTs, undecorated MTs were taken as control. We differentiated 1:0 vs 0:1 1:0 vs 1:3, 3:1 vs 1:1
and 3:1 vs 0:1 3R:4R tau ratios (p<0.05), and the five mutants were differentiated from wild 2N4R.

Experimental method: Tau detection device was fabricated through UV-lithography technique. In brief, MT
reservoir, channel and collector were micro fabricated on SU8 photo resist coated on a glass substrate. Wild and
mutant tau (1 uM) and different ratio 3R: 4R tau isoform (0:1, 1:3, 1:1, 3:1 and 1:0) were incubated with taxol-
stabilized TAMRA-labeled MTs (0.5 uM) at 37°C for 30 min off-chip. These MTs in motility solution were
introduced into the device selectively coated with kinesin. The MTs binding and gliding in the reservoir region
were concentrated into collector and FI images were acquired. Images were processed using ImageJ and Fls were
plotted.

Results: FI at collector region were significantly (p<0.05) lower for MTs decorated with 0:1 vs 1:0, 1:0 vs 1:3, 3:1
vs 1:1 and 3:1 vs 0:1 3R:4R respectively. Further, the FI at collectors of device assayed with 2N4R tau MTs were
significantly lower than mutants. Among mutants, FI for P301L was highest followed by V337M, G272V, V248L
and R406W.

Conclusion: We found that the kinesin-MT molecular system has a potential to differentiate 3R and 4R tau isoform
as well as different 3R:4R ratios, and wild from mutant tau isoform. The degree to which mutations affect the tau
binding strength can be determined through this method. The detection system can also be extended to analyze
other MAPs and motor proteins.

Outcome of attending the conference:

1. Icould talk and discuss about my work with researchers from both within and outside my research area.
2. Icould have an overview of the entire Brain related research and the most recent development in various
research theme.
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