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High Throughput Mass Spectrometry Based Enzymatic Assays for Biofuels Development

Trent R. Northen*', Jing-Chyi Lee, Chris Petzold, Blake Simmons, Paul Adams', and Anup Singh'Life Sciences Division,
Lawrence Berkeley National Laboratory, 1 Cyclotron Road, Berkeley, CA 94720, USA. Joint BioEnergy Institute,
Lawrence Berkeley National Laboratory, 5885 Hollis st, Emeryville, CA 94608; Division of Biotechnology and
Pharmaceutical Research, National Health Sciences Institute, Taipei, Taiwan.

* Presenter. Email: trnorthen@Ibl.gov

Mass spectrometry's ability to efficiently generate intactnolecular ions in the gas phase has led to a
range of biological applications and &cently being applied for global metabolite profiling (‘metabolom
primarily though liquid chromatography coupled to electrospray mass@metry. However the complex
and relatively low throughput of this approach has limited application forthighghput enzymatic assays.
overcome this, we have developed the Nanostruthitiator Mass Spectrometry enzymatic (Nimzyn
assay where enzyme substrates are immobilized on the magsomedry surface using fluorous ph
interactions. This ‘softimmobilization allows efficient desorption/ionization while alstiowing surfac
washing to reduce signal suppression from complex biological sampéereaslt of the preferential retent
of the tagged products and reactants. We have also showNithatme can detect multiple and compe
enzymatic activities and screen for optimal pH, temperaturegmzyime inhibition from crude cell lysates
a hot springs microbial community. This approach is being implementad &OE Joint BioEnergy Instite
for high throughput functional characterization of both enzyme librasied environmental sampl
Specifically, we are constructing a complete set of glucose polyaddes (cellobiose to cellihexose)
screening glucohydralase and glucotransferase activities andwuararyl alcohol substrate for characterize
of laccase activity. Together these assays will help toifgeamid optimize the conversion of lignocellul
into biofuels.

1. Northen Trent R, Lee J-C, Hoang L., Raymond J., Hwang D-R, Yannone S.M., Wong C-H, Siuzdak
G. A Nanostructurdnitiator Mass Spectrometry Based Enzyme Activity AssBMAS, (2008) 105(1C
3678-3683.
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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.






