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Operational Summary

The Gordon Research Conference (GRC) and Gordon Research Seminar (GRS) on Biointerface Science were held
at the Les Diablerets Conference Center in Les Diablerets, Switzerland from June 11-17, 2016. The meeting
covered a variety of scientific topics and the content presented was highly rated by participants.

%Conference Participants

The Conference was well-attended with 129 participants. Scientists from academia represented 96% of the
participants while attendees from government accounted for 3% and those from industry totaled 1%. The meeting
also attracted a strong mix of young investigators and senior scientists. Students and post-docs accounted for 43%
of all attendees. Approximately 30% of the participants at the 2016 meeting were women.

GFS Gorden Research Seminars

Seminar Participants

The Seminar was well-attended with 49 participants. Scientists from academia represented 97% of the participants
while attendees from industry accounted for 3%. Students and post docs combined accounted for 84% of all
attendees. Approximately 33% of the participants at the 2016 seminar were women.
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Conference Program

The 2016 GRC on Biointerface Science brought together scientists and engineers, including students, post-docs,
young investigators, and thought-leaders in the rapidly consolidating field of natural and engineered biological
interfaces. Biointerfaces — encompassing natural interfaces between clusters and assemblies of biomolecules and
water, between cells and extra-cellular matrix, between populations of cells and their surroundings, and those
between the biotic and the abiotic in engineered settings — are pervasive across a host of fields spanning materials
science to medicing, sensing to synthetic biology, plants to pathogenesis, and oncology to the origins of life.
Appearing across a range of length- and time-scales as emergent mesoscale features, biointerfaces offer a
convergent theme across disciplinary boundaries affording an opportunity to dissect fundamental physical-chemical
mechanisms at interfaces, unravel functional significance of interfaces, identify practical challenges, and explore
new scientific and technological opportunities.

The 2016 Gordon Research Conference on Biointerface Science sought to explore this convergence by offering a
broad scientific program, spearheaded by distinguished speakers and discussion leaders, to open a cross-disciplinary
conversation. Sessions included (1) a keynote session on active, dynamic, and adaptive biological interfaces; (2)
smart and responsive biointerfaces, including biosensors; (3) physics and chemistry interfaces; (4) advances in
characterization of interfaces; (5) localization of functions at cellular interfaces, including signaling; (6) roles of
interfaces in cellular colonies, including those of ECM and EPS; and (7) importance of interfaces in the origins of
life and design of synthetic protocells. We also had sessions for Late-Breaking Topics (selected from submissions)
and a concluding Perspective session. The cross-disciplinary interchange at the GRC helped to identify common
interfacial issues, model systems, characterization tools, and develop a shared language. Following a modified GRC
format in the spirit of the "Fraunfelder Rule", this conference promoted active discussions, offered social time, and
facilitated free and open scientific communication across experience levels toward building a vibrant and cohesive
Biointerface Science community.

The associated Gordon Research Seminar (GRS) on Biointerface Science — in contiguity with the GRC — provided a
venue with sufficient intimacy for junior investigators and young scientists to readily establish informal networks for
long-term collaborations and a life-time of scientific citizenship. This seminar gathered international researchers
from engineering, chemistry, biology, and physics in a synergistic effort to overcome the interdisciplinary barriers
often encountered in Biointerface Science. Biological interfaces exist in many varieties: interfacial and membrane
associated proteins, natural and artificial membrane structures, bioelectronics, biofilms, nanomedicine, biomedical
device development, cell-culturing scaffolds, etc. It is through interdisciplinary collaboration and discussion that we
can find the answers to our own personal research barriers.

Related Meeting

Conference Budget

Funding provided by the Army Research Office supported partial registration and/or travel for 2 postdocs, 1
graduate student, 1 professor, 4 assistant professors and 1 research scientist at the GRC and partial registration for 2
graduate students, 6 postdocs, and 1 assistant professor at the GRS.

Conference Feedback

Participants had an opportunity to provide feedback at the end of the Conference. The feedback collected from the
meeting was extremely positive. Evaluations included numerous positive remarks regarding the intellectually
stimulating talks, selection of topics and the poster sessions. Evaluations from the GRS included positive comments
regarding the poster presentations, career panel and connecting with people from a wide variety of disciplines.

GRC would like to thank the Army Research Office for its continued support of the meetings. The contributions
received from the Army Research Office have been critical to the success of the conferences and are having a
measurable impact in advancing the frontiers of science worldwide.

Dr. Atual Parikh, GRC Chair
University of California, Davis

Dr. Hudson Pace, GRS Chair
Chalmers University of Technology

Dr. Nancy Ryan Gray
President and Chief Executive Officer
Gordon Research Conferences




Biointerface Science
Gordon Research Conference
Active, Adaptive, and Responsive Biointerfaces
June 12-17, 2016
Les Diablerets Conference Center
Les Diablerets, Switzerland
Chair: Atul N. Parikh

Vice Chair: Hagan P. Bayley
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The conference is also grateful for grant support from the U.S. Office of Naval Research Global (ONR
Global) Collaborative Science Program.
Meeting Program

4:00 pm - 8:00 pm Arrival and Check-in

6:00 pm Dinner

7:30 pm - 7:40 pm Welcome / Introductory Comments by GRC Site Staff

7:40 pm - 9:30 pm Keynote Session: Active, Adaptive, and Dynamic Biointerfaces

Discussion Leader: C. Jeffrey Brinker (Sandia National Laboratories / University of
New Mexico, USA)



http://www.grc.org/chairs.aspx?chair=c14769
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http://www.ucdavis.edu/
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7:40 pm - 7:50 pm

7:50 pm - 8:25 pm

8:25 pm - 8:40 pm

8:40 pm - 9:15 pm

9:15 pm - 9:30 pm

Introduction by Discussion Leader

Stephen Mann (University of Bristol, United Kingdom)

"Proto-Biological Interfaces and the Advent of Synthetic Cellularity
Discussion

Petra Schwille (Max Planck Institute of Biochemistry, Germany)

"How to Controllably Switch Protein Patterns on Membranes"

Discussion

7:30 am - 8:30 am

9:00 am - 12:30 pm

9:00 am - 9:10 am

9:10 am - 9:50 am

9:50 am - 10:10 am
10:10 am - 10:40 am

10:40 am - 11:20 am

11:20 am - 11:35 am

11:35 am - 12:15 pm

12:15 pm - 12:30 pm
12:30 pm

1:30 pm - 4:30 pm
4:30 pm - 6:00 pm

6:00 pm - 8:00 pm

6:00 pm - 6:10 pm

6:10 pm - 6:50 pm

Breakfast

Smart and Responsive Biointerfaces and Biosensors

Discussion Leader: Bengt Kasemo (Chalmers University of Technology, Sweden)
Introduction by Discussion Leader

Daniel Fletcher (University of California, Berkeley, USA)

"Disease Diagnosis and Discovery with Mobile Phones"
Discussion
Coffee Break

Dimitrios Stamou (University of Copenhagen, Denmark)

"High Sensitivity, High Throughput, Recording of Single Transporter Activity
Discussion

Marta Bally (Chalmers University of Technology, Sweden)

"Cell Surface Mimics to Probe Virus-Membrane Interactions"
Discussion
Group Photo / Lunch

Free Time

Poster Session

Chemistry of Interfaces

Discussion Leader: Amitabha Chattopadhyay (Center for Cellular and Molecular
Biology, India)

Introduction by Discussion Leader

Samuel Stupp (Northwestern University, USA)

"Interfaces Between Cells and Functional Supramolecular Systems"




6:50 pm - 7:05 pm Discussion

7:05 pm - 7:45 pm Paul Cremer (Pennsylvania State University, USA)
"The Metallomembrane: Investigating the Interactions of Transition Metal lons with
Lipid Bilayers"

7:45 pm - 8:00 pm Discussion

8:00 pm Dinner

7:30 am - 8:30 am Breakfast

9:00 am - 12:30 pm Characterization of Interfaces: New Advances

Discussion Leader: Milan Mrksich (Northwestern University, USA)
9:00 am - 9:10 am Introduction by Discussion Leader

9:10 am - 9:50 am Luke Lee (National University of Singapore, Singapore)

"Bio-Inspired Optical Antennas"

9:50 am - 10:10 am Discussion
10:10 am - 10:40 am Coffee Break
10:40 am - 11:20 am Daniel Mueller (ETH Zurich, Switzerland)

"Single Molecule Atomic Force Microscopy and Force Spectroscopy for Quantifying

Biological Processes"
11:20 am - 11:35 am Discussion

11:35 am - 12:15 pm Sara Sandin (Nanyang Technological University, Singapore)
"Phase-Plate Cryo-EM Analysis of Chromatin and DNA at Near-Atomic Resolution"

12:15 pm - 12:30 pm Discussion

12:30 pm Lunch

1:30 pm - 4:30 pm Free Time

4:30 pm - 6:00 pm Poster Session

6:00 pm - 8:00 pm Origins of Life and Synthetic Cell

Discussion Leader: Kathryn Whitehead (Carnegie Mellon University, USA)
6:00 pm - 6:10 pm Introduction by Discussion Leader

6:10 pm - 6:50 pm Dek Woolfson (University of Bristol, United Kingdom)

"Designing Peptide-Based Assemblies to Interface with Membranes and Cells"

6:50 pm - 7:05 pm Discussion




7:05 pm - 7:45 pm Lee Cronin (University of Glasgow, United Kingdom)
"Exploring the Emergence Complexity at the 'Cell' Level: From Morphogenesis to
Darwinian Evolution™

7:45 pm - 8:00 pm Discussion

8:00 pm Dinner

7:30 am - 8:30 am Breakfast

9:00 am - 12:30 pm Cellular and Intercellular Interfaces

Discussion Leader: Jay Groves (University of California, Berkeley, USA)
9:00 am - 9:10 am Introduction by Discussion Leader

9:10 am - 9:50 am Madan Rao (National Center for Biological Sciences, India)

"Mechanisms of Membrane Organization and Endocytosis"

9:50 am - 10:10 am Discussion
10:10 am - 10:40 am Coffee Break
10:40 am - 11:20 am Viola Vogel (ETH Zurich, Switzerland)

"Mechanical Reciprocity Between Engineered Environments and the Cell Nucleus"
11:20 am - 11:35 am Discussion

11:35am - 12:15 pm Jeanne Stachowiak (The University of Texas at Austin, USA)
"Reverse Engineering Biological Membranes — From Physical Mechanisms to

Therapeutic Strategies”

12:15 pm - 12:30 pm Discussion

12:30 pm Lunch

1:30 pm - 4:30 pm Free Time

4:30 pm - 6:00 pm Poster Session

6:00 pm - 8:00 pm Interfaces in Cellular Colonies and Microbial Communities

Discussion Leader: Hagan Bayley (University of Oxford, United Kingdom)

6:00 pm - 6:10 pm Introduction by Discussion Leader
6:10 pm - 6:50 pm Staffan Kjelleberg (Singapore Centre for Environmental Life Sciences Engineering,
Singapore)

"Ecomechanics of the Extracellular Interface Resolves Key Biofilm Development Stages"

6:50 pm - 7:05 pm Discussion




7:05 pm - 7:45 pm

7:45 pm - 8:00 pm

8:00 pm

Gerard Wong (University of California, Los Angeles, USA)

"Surface Sensing During the First 20 Generations of Bacterial Life on a Surface"
Discussion

Dinner

7:30 am - 8:30 am

8:30 am - 9:00 am

9:00 am - 12:30 pm

9:00 am - 9:20 am

9:20 am - 9:30 am

9:30 am - 9:50 am

9:50 am - 10:00 am

10:00 am - 10:20 am

10:20 am - 10:30 am
10:30 am - 11:00 am

11:00 am - 11:20 am

11:20 am - 11:30 am

11:30 am - 11:50 am

11:50 am - 12:00 pm

12:00 pm - 12:20 pm

Breakfast

Business Meeting

Nominations for the Next Vice Chair; Fill in Conference Evaluation Forms; Discuss

Future Site and Scheduling Preferences; Election of the Next Vice Chair
Late-Breaking Topics

Discussion Leaders: Benjamin Yellen (Duke University, USA) and Padmini

Rangamani (University of California, San Diego, USA)

Anders Gunnarsson (AstraZeneca R&D, Sweden)
"Watching Single Molecules in Action — Turning an Optical Microscope into a Single

Molecule Biosensor for Drug Discovery Applications”
Discussion

Sierin Lim (Nanyang Technological University, Singapore)
"Modulating Protein-Protein Interaction for Tunable Assembly and Release of Molecular

Cargo"
Discussion

Erkin Seker (University of California, Davis, USA)

"Nanoporous Gold as a Multifunctional Biointerface"
Discussion
Coffee Break

Ximin He (Arizona State University, USA)

"Stimuli-Responsive Surfaces for Cell Adhesion and Separation”
Discussion

Darius Koester (National Centre for Biological Sciences, India)
"Acto-Myosin Dynamics Drive Local Membrane Component Organization in an In Vitro

Active Composite Layer"
Discussion

Cheemeng Tan (University of California, Davis, USA)

"Programmable Communication Between Artificial and Natural Cells"




12:20 pm - 12:30 pm Discussion

12:30 pm Lunch

1:30 pm - 4:30 pm Free Time

4:30 pm - 6:00 pm Poster Session

6:00 pm - 8:00 pm Perspectives: What Constitutes Biointerface Science

Discussion Leaders: Atul Parikh (Nanyang Technological University, Singapore /
University of California, Davis, USA) and Bo Liedberg (Nanyang Technological

University, Singapore)
6:00 pm - 6:15 pm Introduction by Discussion Leader

6:15 pm - 6:35 pm Hagan Bayley (University of Oxford, United Kingdom)
"What Constitutes Biointerfaces?"

6:35 pm - 6:50 pm Discussion

6:50 pm - 7:10 pm C. Jeffrey Brinker (Sandia National Laboratories / University of New Mexico, USA)

"Protocells: From Drug Delivery to Cell-Mimics"

7:10 pm - 7:25 pm Discussion

7:25 pm - 7:45 pm General Discussion
7:45 pm - 8:00 pm Closing Remarks
8:00 pm Dinner

7:30 am - 8:30 am Breakfast

9:00 am Departure




Biointerface Science (GRS)
Gordon Research Seminar
Building Interdisciplinary Bridges Towards Expanding the Frontiers of Biological Science
June 11-12, 2016
Les Diablerets Conference Center
Les Diablerets, Switzerland

Chairs: Hudson Pace & Elisa D'Arcangelo

Contributors
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Final Meeting Program

1:30 pm - 4:30 pm  Arrival and Check-in

3:00 pm-3:15pm Introductory Comments by GRC Site Staff / Welcome by the GRS Conference Chair
3:15 pm - 4:00 pm Keynote Session: Biointerface Science and Applications: Past, Present, and Future

As one of the forefathers of Biointerface Science, Bengt Kasemo is the perfect choice to
describe how this field emerged, how it is still evolving, and how to identify newly emerging
interdisciplinary fields. He has also had his share of both successes and failures with spin-off
companies; one such company is Q-Sense, which produces scientific instruments that can be
found in research labs around the world. Despite all of his successes both in business and in

academia he remains humble and enjoys working with young scientists.
Discussion Leader: Hudson Pace (Chalmers University of Technology, Sweden)

3:15pm-3:35pm  Bengt Kasemo (Chalmers University of Technology, Sweden)

"Biointerface Science and Applications: Past, Present, and Future"
3:35pm-4:00 pm  Discussion
4:00 pm - 5:30 pm  Poster Session

5:30 pm - 7:30 pm Biological Interactions on Cell Surface Mimics / Mentorship Component: Career Panel
Discussion

Mentorship Component: We strive for a unique experience for the GRS attendees by



http://www.grc.org/chairs.aspx?chair=c16127
http://www.grc.org/chairs.aspx?chair=c16925
http://www.nsf.gov/
http://www.aro.army.mil/
http://www.mse.ntu.edu.sg/

assembling a group of individuals that are within the first 5 years after their PhD and have
gone on to find success in either academia, industry, or through entrepreneurship. The
mentorship panel in the latter half of this session is meant to target current PhD students and
early post-docs that are perhaps struggling with the decision of what to do next in their career
and need inspiration about the options that are available to them. Unlike many other career
panels, this one will utilize members that have had to answer such questions for themselves

very recently and who are of similar age to the audience.
Discussion Leader: Irena Kiesel (Institut Laue-Langevin, France)

5:30 pm - 5:50 pm  Daniel Cohen (Stanford University, USA)
"Mimicking the Tissue-Tissue Interface with a 'Cell-Like' Biomaterial"

5:50 pm-6:00 pm  Discussion

6:00 pm-6:20 pm  Nadia Peerboom (Chalmers University of Technology, Sweden)
"Surface-Based Sensing to Probe Herpes-Glycosaminoglycan Interactions with Single Particle

Sensitivity"
6:20 pm-6:30 pm  Discussion
6:30 pm-7:30 pm  Panel Discussion
"Making the Transition: What Is Next After My PhD/Post-Doc?"

= Anders Gunnarsson (AstraZeneca R&D, Sweden)
= Vincent Milleret (Ectica Technologies, Switzerland)

= Kaori Sugihara (University of Geneva, Switzerland)

8:00 pm Dinner

7:30 am - 8:30 am Breakfast
9:00 am - 11:00 am  Nanoparticle-Membrane Interactions / Dynamic Membrane Architectures

Discussion Leaders: Anders Gunnarsson (AstraZeneca R&D, Sweden) and Yuval Elani

(Imperial College London, United Kingdom)

9:00am -9:20am  Anders Lundgren (University of Natural Resources and Life Sciences, Vienna (BOKU),
Austria)
"Non-Specific DLVO-Type Interaction Explains Size-Dependent Specific Binding of

Membrane-Targeted Nanoparticles”
9:20 am - 9:30 am Discussion

9:30 am - 9:50 am Michael Mitchell (Massachusetts Institute of Technology, USA)

"Polymeric Mechanical Amplifiers of Tumor Apoptosis"

9:50 am - 10:00 am  Discussion




10:00 am - 10:20 am

10:20 am - 10:30 am

10:30 am - 10:50 am

10:50 am - 11:00 am

11:00 am - 12:30 pm

12:30 pm

1:30 pm - 2:30 pm

1:30 pm - 1:50 pm

1:50 pm - 2:00 pm

2:00 pm - 2:20 pm

2:20 pm - 2:30 pm

2:30 pm - 3:00 pm

3:00 pm

Morgan Chabanon (University of California, San Diego, USA)

"Non-Equilibrium Thermodynamics of Lipid Vesicle Under Osmotic Stress"
Discussion

Alexander Mason (University of New South Wales, Australia)

"Rational Design of Polymers to Control Membrane Protein Orientation in Vesicles"
Discussion

Poster Session

Coffee will be served in the poster area from 11:00 am - 11:30 am

Lunch
Cells at Conductive-Substrate Interfaces

Discussion Leader: Tagbo Niepa (University of Pennsylvania, USA)

Catalina Vallejo Giraldo (CURAM / National University of Ireland Galway, Ireland)

"PEDOT Polymeric Coatings for Neuroelectrodes: Topographical and Biological Strategies'
Discussion

Tobias Wenzel (University of Cambridge, United Kingdom)
"Transparent Electrode Scaffolds for Light Stimulated Electrochemical Measurements on

Biofilms"
Discussion

Evaluation Period

Fill in GRS Evaluation Forms

Seminar Concludes
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