Jay T. Groves Biographical Sketch

Education
Tufts University, Medford, MA B.S. (summa cum laude) Physics & Chemistry 1992
Stanford University Ph.D. Biophysics 1998

Appointments

2010 — Professor, Dept. Chemistry, University of California, Berkeley CA
2008 — Overseas PI, Mechanobiology Institute, Singapore

2008 — 2015 Howard Hughes Medical Institute Investigator

2007 — 2010 Associate Professor, Dept. Chemistry, University of California, Berkeley, CA
2001 — Faculty Scientist, Lawrence Berkeley National Laboratory, Berkeley, CA

2001 — 2007 Assistant Professor, Dept. Chemistry, University of California, Berkeley, CA
1999 — 2001 Division Director’s Fellow, Lawrence Berkeley National Laboratory, Berkeley, CA
1998 — 1999 Visiting Scholar, Academia Sinica, Taipei, Taiwan

Honors and Awards

University Lecture, Cornell University (2011)

Nature Biotechnology Award for Outstanding Research Achievement (2008)
LBNL Award for Excellence in Technology Transfer (2007)

ACS Langmuir Lecture Award (2005)

NSF CAREER Award (2005)

Beckman Young Investigator Award (2004)

Hellman Family Faculty Award (2004)

MIT TR100 (2003)

Searle Scholars Award (2002)

Burroughs Wellcome Career Award in the Biomedical Sciences (2000)
Merrill Lynch Innovation Grants Forum Entrepreneurship Award (1998)

Service

Chair elect 2020 and Vice Chair 2018, Biointerface Gordon Conference

Chair, Scientific Advisory Board, Chemistry Department, Ecole Normale Supérieure, Paris France, 2013

Scientific Advisory Board, Lundbeck Center for Biomembranes in Nanomedicine, Copenhagen Denmark
2010

Associate Editor, Annual Review of Physical Chemistry, 2006 — 2015

Editorial Board, Current Opinion in Chemical Biology, 2006 —

Guest Editor, J. Struct. Biol., Special Issue on Supported Membranes, October 2009

Guest Editor, Materials Research Bulletin, Materials Science of Supported Lipid Membranes, July 2006

Co-Organizer, MRS Spring Meeting, Mechanotransduction and Engineered Cell-Surface Interactions
Symposium, April 17 - 21, 2006, San Francisco, CA

Co-Organizer, QB3 Symposium on Cell Membrane Systems and Technology, May 2005

Guest Editor, Langmuir, Special Issue on the Biomolecular Interface, March 2004

Commercial Activities

2016 — Founder and Board of Directors, llytica, San Francisco, CA

2015 — Scientific Advisory Board, Warp Drive Inc., Cambridge MA

2015 — Scientific Advisory Board, zInstruments, Inc. Berkeley CA

2000 — 2008 Founder and Chairman of the Board of Directors, Synamem Corp., Burlingame CA

Patents (only issued and revenue-generating listed)

US 8,114,602 “Detection of molecular interactions” (Issued February 14, 2012)

US 6,699,719 “Biosensor arrays and methods” (Issued March 2, 2004)

US 6,228,326 “Arrays of independently-addressable supported fluid bilayer membranes and methods of
use thereof” (Issued May 8, 2001)



Personal Statement

| have a broad background in physical chemistry and materials science as well as a long history of
applying these skills to solve important problems in cell membrane biology and signal transduction. |
invented the patterned supported membrane technology (Science 275: 651 1997; Nature 427: 139 2004;
Nature Meth. 9: 1189 2012; US Patent 6,228,326) as well as its integration with living cells to create
spatial mutations, in which the geometrical arrangement of molecules inside otherwise chemically
identical living cells is altered in a controlled ways (Science 310: 1191 2005; Science 327: 1380 2010).
Additionally, my research program has emphasized the advancement of optical tools including
fluorescence spectroscopy, microscopy, and single molecule imaging to quantitatively analyze biological
signaling processes on both reconstituted and living cell membranes (for recent examples see: Cell 152:
543 2013; eLife 2: e00778 2013; Science 345: 50 2014). My research group is correspondingly diverse
with students and postdocs from physics, chemistry, biology and engineering all working as a team. |
have served as Pl or co-Pl on extramurally funded programs from NIH, NSF, DOE, DOD, and NRF
(Singapore) as well as a number of private foundations.

Contribution to Science

My early work focused on the physics of lipid membranes and | originally invented the patterned
supported membrane as a tool for these studies (Science 275: 651 1997; Nature 427: 139 2004; US
Patent 6,228,326). This represents one of the early crossover technologies in which developments in the
semiconductor industry were applied for use in biological systems. Supported membranes consist of a
self-assembled proteolipid bilayer supported on a solid substrate such as silica. A thin (~2 nm) layer of
water separates the membrane from the underlying substrate and enables lipids and membrane
associated proteins to diffuse freely throughout the two-dimensional membrane surface. Solid-state
nanostructures, fabricated onto the underlying substrate, can be used to restrict this molecular movement
in precisely defined ways, thus offering a unique level of control over the dynamic and often unwieldy
properties of membranes.

Precise physical control can be selectively transmitted to receptors on a live cell surface via specific
interactions with their cognate ligands in the supported membrane, creating what we call a spatial
mutation. This technology provided key insights helping to determine the role of spatial organization and
the assembly of signaling clusters in T cell receptor antigen recognition (Science 310: 1191 2005; PNAS
22: 9089 2011). The same strategy also enabled us to discover a previously unknown spatiomechanical
signal regulatory coupling in ephrin-Eph receptor signaling whose misregulation plays a role in cancer
(Science 327: 1380 2010).

In more recent work, we have begun to use supported membrane systems to reconstitute complete signal
transduction modules, such as activation of Ras, on membrane surfaces (Science 345: 50 2014). In one
example, we employ patterned membrane technology to isolate the catalytic activity of individual
molecules of the Ras activating protein SOS. These experiments reveal SOS fluctuates between distinct,
long-lived (>100s), functional catalytic states. Single molecule catalytic rates span almost 2 orders of
magnitude. A key observation is that allosteric activation of SOS by Ras-GTP is conspicuously absent at
the level of the ensemble average catalytic activity. Allosteric effects of Ras-GTP are evident, however,
in the dynamics of fluctuations into highly active states. This physical property of SOS enables a
mechanism of allosteric control in which functional output is determined by the spectrum of rates sampled
by a small number of enzymes, rather than the ensemble average. Computer modeling confirms the
viability of such a regulatory mechanism, which to my knowledge is the first such example found.
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