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STEM Degrees: STEM Participants:

Major Goals: Biomineralization means many different things to different people. Biomineralization is the outcome
of a genetic program that results in an anatomical feature, the product or target of pathological processes that
threaten health and well-being, evidence of evolutionary mechanisms, the consequence of a complex
choreography of cellular events, an effect of reciprocal action between environment and living systems, the result of
phase transformations and self-assembly, or a quintessential example of the role of surfaces, buried interfaces, and
interphases. And that's merely the beginning. Beyond the fabrication of hierarchical structures with emergent
functional properties, biomineralization is a source of inspiration for innovating materials, designing new structures
and processes, and developing biomedical interventions.

The Gordon Research Conference (GRC) on Biomineralization aimed to tie this diverse field together. Held for the
third time in conjunction with the Gordon Research Seminar (GRS), the GRC welcomed researchers from the
physical, life, health, and engineering sciences to participate as they covered the full breadth of organismal and
mineral systems. This meeting focused on the investigation of fundamental biotic and abiotic structures and
mechanisms, and the applications of knowledge gleaned from the process. Finally, we discussed ways in which
combining experimental, theoretical, and computational approaches is beneficial to studying these highly complex
systems.

Vibrant and stimulating poster sessions that complement the invited lectures contributed to the success of both the
GRS and GRC meetings. Often continuing deep into the night, these sessions enabled participants, and especially
young researchers, to present their latest results and exchange ideas in a less formal setting. All conferees were
strongly encouraged to submit and present posters. Approximately 8 poster contributions were selected for short
oral presentations.

Accomplishments: Report uploaded

Training Opportunities: Speakers, discussion leaders, poster presenters and attendees simultaneously
contributed to and benefited from the collective skills and experience shared throughout the conference.

Results Dissemination: The final conference program has been posted on the GRC website.

Honors and Awards: Nothing to Report
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GORDON RESEARCH CONFERENCES

FINAL PROGRESS REPORT
Army Research Office
Biomineralization GRC/GRS

Grant Number W911NF-18-1-0123
July 28-August 3, 2018

Operational Summary

The Gordon Research Conference (GRC) and Gordon Research Seminar (GRS) on Electrochemistry were held at
the Colby Sawyer College in New London, New Hampshire from July 28-August 3, 2018. The meeting covered a
variety of scientific topics and the content presented was highly rated by participants.

quonference Participants

The Conference was well-attended with 178 participants. Scientists from academia represented 97% of the
participants while attendees from government accounted for 2% 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 50%
of all attendees. Approximately 46% of the participants at the 2018 meeting were women.

ms Gordon Research Seminars

Seminar Participants

The Conference was well-attended with 70 participants. Scientists from academia represented 100% of the
participants. Students and post docs combined accounted for 89% of all attendees. Approximately 54% of the
participants at the 2018 seminar were women.
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Conference Program

Biomineralization means many different things to different people. Biomineralization is the outcome of a genetic
program that results in an anatomical feature, the product or target of pathological processes that threaten health and
well-being, evidence of evolutionary mechanisms, the consequence of a complex choreography of cellular events, an
effect of reciprocal action between environment and living systems, the result of phase transformations and self-
assembly, or a quintessential example of the role of surfaces, buried interfaces, and interphases. And that’s merely
the beginning. Beyond the fabrication of hierarchical structures with emergent functional properties,
biomineralization is a source of inspiration for innovating materials, designing new structures and processes, and
developing biomedical interventions.

The Gordon Research Conference (GRC) on Biomineralization aimed to tie this diverse field together. Held for the
third time in conjunction with the Gordon Research Seminar (GRS), the GRC welcomed researchers from the
physical, life, health, and engineering sciences to participate as they covered the full breadth of organismal and
mineral systems. This meeting focused on the investigation of fundamental biotic and abiotic structures and
mechanisms, and the applications of knowledge gleaned from the process. Finally, we discussed ways in which
combining experimental, theoretical, and computational approaches is beneficial to studying these highly complex
systems.

Vibrant and stimulating poster sessions that complement the invited lectures contributed to the success of both the
GRS and GRC meetings. Often continuing deep into the night, these sessions enabled participants, and especially
young researchers, to present their latest results and exchange ideas in a less formal setting. All conferees were
strongly encouraged to submit and present posters. Approximately 8 poster contributions were selected for short
oral presentations.

Conference Budget

Funding provided by the Army Research Office supported partial registration and/or travel for 7 postdocs, 14
graduate students, 14 professors, 10 associate professors, 11 assistant professors, 1 other and 3 research scientists at
the GRC.

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 diversity of
expertise of the attendees, discussions at the poster sessions and the high quality of talks. Evaluations from the GRS
included positive comments regarding the broad range of topics, poster sessions and the keynote session.

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

Dr. Derk Joester, GRC Chair Dr. Janet Moradian-Oldak, GRC Vice Chair
Northwestern University University of Southern California

Dr. Karen Kahil, GRS Chair Dr. Giulia Mirabello, GRS Co-Chair
Weizmann Institute of Science Eindhoven University of Technology

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




Fundamental Biotic and Abiotic Mechanisms of Biomineralization

Conference Program
Sunday

2:00 pm - 9:00pm
6:00 pm - 7:00 pm
7:30 pm - 7:40 pm
7:40 pm - 9:30 pm

7:40 pm - 7:45 pm
7:45 pm - 8:00 pm
8:00 pm - 8:25 pm

8:25 pm - 8:45 pm
8:45 pm - 9:10 pm

9:10 pm - 9:30 pm
Monday

7:30 am - 8:30 am
9:00 am - 12:30 pm

9:00 am - 9:15 am
9:15am - 9:40 am

9:40 am - 10:00 am
10:00 am - 10:25 am

10:25 am - 10:45 am
10:45 am - 11:15 am
11:15am-11:25 am

11:25am - 11:30 am
11:30 am - 11:40 am

11:40 am - 11:45 am
11:45 am - 12:10 pm

12:10 pm - 12:30 pm
12:30 pm - 1:30 pm
1:30 pm - 4:00 pm
3:00 pm - 4:00 pm

Biomineralization
Gordon Research Conference

July 29 - August 3, 2018
Chair Derk Joester
Vice Chair Janet Moradian-Oldak

Avrrival and Check-in
Dinner
Introductory Comments by GRC Site Staff / Welcome from the GRC Chair

The Mineral-Water Interface
Discussion Leader; Hendrik Heinz (University of Colorado Boulder, USA)

Opening Remarks
Introduction by Discussion Leader

Rosa M. Espinosa-Marzal (University of Illinois at Urbana-Champaign, USA)
"A Surface-Science Approach to Biomineralization™

Discussion

Takeshi Fukuma (Kanazawa University, Japan)
"Visualizing Calcite Growth and Dissolution Processes by High-Speed FM-AFM"

Discussion

Breakfast

The Role of Vesicular Transport and Processing
Discussion Leader: Mike Hubbard (University of Melbourne, Australia)

Introduction by Discussion Leader

Jonathan Erez (Hebrew University of Jerusalem, Israel)
"Biomineralization of Marine Calcifyers: Lessons from Physiology and Geochemistry"

Discussion

Lia Addadi (Weizmann Institute of Science, Israel)
"Tracking Pathways of lon Transport and Concentration Toward Mineral Deposition"

Discussion
Coffee Break

Selected from Poster Abstracts: Anne Jantschke (TU Dresden, Germany)
"Nature and Function of Crystalline Inclusions in Calcifying Dinoflagellates and Their Relevance in
Biomineralization"

Discussion

Selected from Poster Abstracts: Maayan Neder (University of Haifa, Israel)
"Mineral Formation in the Primary Polyps of Pocilloporoidea Corals"
Discussion

Catherine Shanahan (King's College London, United Kingdom)
"Microvesicles and Mineralization: Correlation or Causation"

Discussion

Lunch

Free Time

Power Hour
The GRC Power Hour is an optional informal gathering open to all meeting participants. It is designefl
to help address the challenges women face in science and support the professional growth of women it
our communities by providing an open forum for discussion and mentoring.

Organizers: Noah Metoki (Northwestern University, USA) and Utthara Rameshbabu (Northwestern
University, USA)




4:00 pm - 6:00 pm
6:00 pm - 7:00 pm
7:30 pm - 9:30 pm

7:30 pm - 7:45 pm
7:45 pm - 8:10 pm

8:10 pm - 8:30 pm
8:30 pm - 8:40 pm

8:40 pm - 8:45 pm
8:45 pm - 9:10 pm

9:10 pm - 9:30 pm
Tuesday

7:30 am - 8:30 am
9:00 am - 12:30 pm

9:00 am - 9:15am
9:15 am - 9:40 am

9:40 am - 10:00 am

10:00 am - 10:30 am
10:30 am - 10:55 am

10:55 am - 11:15 am

11:15am-11:25 am

11:25am - 11:30 am
11:30 am - 11:40 am

11:40 am - 11:45 am
11:45am - 12:10 pm

12:10 pm - 12:30 pm

12:30 pm - 1:30 pm
1:30 pm - 4:00 pm
4:00 pm - 6:00 pm
6:00 pm - 7:00 pm
7:30 pm - 9:30 pm

7:30 pm - 7:45 pm
7:45 pm - 8:10 pm

8:10 pm - 8:30 pm
8:30 pm - 8:40 pm

8:40 pm - 8:45 pm
8:45 pm - 9:10 pm

Poster Session
Dinner

Of Mechanisms and Proxies
Discussion Leader; Jennifer Fehrenbacher (Oregon State University, USA)

Introduction by Discussion Leader

Kristen Fichthorn (Pennsylvania State University, USA)
"Multi-Scale Modelling of Crystal Growth from First Principles: Crystallized"

Discussion

Selected from Poster Abstracts: Robert Eagle (University of California, Los Angeles, USA)
"Combining Geochemical Tracers and Cellular Biological Approaches to Study the Environment of
Marine Calcifying Organisms"

Discussion

Alberto Perez-Huerta (The University of Alabama, USA)
"Geochemical Proxies in the Context of Biomineralization: A Must!"

Discussion

Breakfast

Mechanisms of Biological Crystal Growth Control
Discussion Leader: Felicitas Bidlack (The Forsyth Institute, USA)

Introduction by Discussion Leader

Fabio Nudelman (University of Edinburgh, United Kingdom)
"Structure and Functionalisation of the Coccolith Baseplate™

Discussion
Group Photo / Coffee Break

Yael Politi (Max Planck Institute of Colloids and Interfaces, Germany)
""Co-Oganization of Chitin and Proteins in Arthropod Cuticle"

Discussion

Selected from Poster Abstracts: Jinhui Tao (Pacific Northwest National Laboratory, USA)
"Control of Calcium Phosphate Nucleation and Transformation Through Co-Assembly of Enamelin
and Amelogenin"

Discussion

Selected from Poster Abstracts: Ling Li (Virginia Polytechnic Institute and State University, USA)
"Morphology and Formation Mechanisms of the Biomineralized Photonic Structure in the Blue-Rayed
Limpet"

Discussion

Igor Zlotnikov (B CUBE - Center for Molecular Bioengineering, TU Dresden, Germany)
"A Physical Model for Molluscan Shell Ultrastructural Morphogenesis"

Discussion
Lunch

Free Time
Poster Session
Dinner

Fundamentals of Phase Transformations
Discussion Leader: Stephan Wolf (Friedrich-Alexander-University Erlangen-Nirnberg, Germany)

Introduction by Discussion Leader

Lara Estroff (Cornell University, USA)
"Bio-Inspired Mineralization: Interfaces Between Polymers and Crystals"

Discussion

Selected from Poster Abstracts: Noah Metoki (Northwestern University, USA)
"Quantifying ACC Crystallization Kinetics and Polymorph Selectivity"

Discussion
Jeffrey Rimer (University of Houston, USA)




9:10 pm - 9:30 pm
Wednesday

7:30 am - 8:30 am
9:00 am - 12:30 pm

9:00 am - 9:15am
9:15 am - 9:40 am

9:40 am - 10:00 am
10:00 am - 10:25 am

10:25 am - 10:45 am
10:45 am - 11:15 am
11:15am-11:25 am

11:25am - 11:30 am
11:30 am - 11:40 am

11:40 am - 11:45 am
11:45am - 12:10 pm

12:10 pm - 12:30 pm
12:30 pm - 1:30 pm
1:30 pm - 4:00 pm
4:00 pm - 6:00 pm
6:00 pm - 7:00 pm
7:30 pm - 9:30 pm

7:30 pm - 7:45 pm
7:45 pm - 8:10 pm

8:10 pm - 8:30 pm
8:30 pm - 8:40 pm

8:40 pm - 8:45 pm
8:45 pm - 9:10 pm

9:10 pm - 9:30 pm
Thursday

7:30 am - 8:30 am
8:30 am - 9:00 am

9:00 am - 12:30 pm

"Developing Preventative Therapies for Kidney Stone Disease: New Approaches to Inhibit Calcium
Oxalate Crystallization"

Discussion

Breakfast

From Genes to Biomineralized Tissues
Discussion Leader: Smadar Ben Tabou De Leon (University of Haifa, Israel)

Introduction by Discussion Leader

Ophir Klein (University of California, San Francisco, USA)
"Long in the Tooth: Making the Cells that Make the Mineral"

Discussion

Cynthia Bradham (Boston University, USA)
"Patterning the Biomineral"

Discussion
Coffee Break

Selected from Poster Abstracts: Stefan Gorlich (B CUBE - Center for Molecular Bioengineering, TU
Dresden, Germany)
"The Role of the Silicanin-1, a Membrane Protein in the Diatom Silica Deposition Vesicle "

Discussion

Selected from Poster Abstracts: Grazyna Sroga (Rensselaer Polytechnic Institute, USA)
"Phosphorylation and Glycation of Extracellular Bone Matrix Proteins and Their Contribution to Bone
Fragility"

Discussion

Yue Him Wong (Academia Sinica, Taiwan)
"Molecular and Cellular Mechanism Involved in Barnacle Shell Formation"

Discussion
Lunch

Free Time
Poster Session
Dinner

Bio-Inspired Processes and Materials
Discussion Leader: Ana Bedran-Russo (University of Illinois at Chicago, USA)

Introduction by Discussion Leader

Christine Keating (Pennsylvania State University, USA)

"Bioinspired Mineralizing Microenvironments Generated by Liquid-Liquid Phase Coexistence in
Aqueous Media"

Discussion

Selected from Poster Abstracts: Kaushik Mukherjee (Center for Craniofacial Molecular Biology,
University of Southern California, USA)

"A Peptide-Based Bioinspired Approach to Reconstructing Multi-Layered Aprismatic Enamel”

Discussion

Sarah Staniland (University of Sheffield, United Kingdom)
"Understanding and Exploiting Magnetosome Biomineralization for the Biomimetic Synthesis of Nex{
Generation Magnetic Nanoparticles"

Discussion

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

Mineralization in Collagenous Matrices
Discussion Leader: Eli Sone (University of Toronto, Canada)




9:00 am - 9:15 am Introduction by Discussion Leader

9:15am - 9:40 am Franklin Tay (Augusta University, USA)
"Effect of Collagen-Ligand Interaction on Intrafibrillar Mineralization™
9:40 am - 10:00 am Discussion

10:00 am - 10:25 am Nico Sommerdijk (Eindhoven University of Technology, The Netherlands)
"Collagen Mineralization in Living and Non-Living In Vitro Systems"

10:25 am - 10:45 am Discussion
10:45 am - 11:15 am Coffee Break

11:15am - 11:25 am Selected from Poster Abstracts: Cayla Stifler (University of Wisconsin-Madison, USA)
"X-Ray Linear Dichroism Reveals Mesoscale Order of Apatite Crystals in Parrotfish"

11:25 am - 11:30 am Discussion

11:30 am - 11:40 am Selected from Poster Abstracts: Changyu Shao (Zhejiang University, China)
"Citrate Improves Collagen Mineralization via Interface Wetting"

11:40 am - 11:45 am Discussion

11:45 am - 12:10 pm Kathryn Grandfield (McMaster University, Canada)
"Correlative Imaging for Bone and Bone-Implant Interfaces”

12:10 pm - 12:30 pm Discussion
12:30 pm - 1:30 pm Lunch

1:30 pm - 4:00 pm Free Time

4:00 pm - 6:00 pm Poster Session

6:00 pm - 7:00 pm Dinner

7:30 pm - 9:30 pm Keynote Session: On Growth and Form
Discussion Leader: Derk Joester (Northwestern University, USA)

7:30 pm - 7:35 pm Introduction by Discussion Leader

7:35 pm - 8:00 pm Willem Noorduin (AMOLF, The Netherlands)
"Bio-Inspired Assembly of Micro-Architectures”

8:00 pm - 8:20 pm Discussion

8:20 pm - 8:25 pm Introduction by Discussion Leader

8:25 pm - 9:10 pm Jukka Jernvall (University of Helsinki, Finland)

"Evolution of Tooth Shape: When Patterning Is Ready to Hand over the Control of Shape to
Mineralization?"

9:10 pm - 9:25 pm Discussion

9:25 pm - 9:30 pm Closing Remarks
Friday

7:30 am - 8:30 am Breakfast

9:00 am Departure

Contributors

Gordon Research
5 Conferences m) National Institutes of Health

Frontiers of Science

Northwestern m(‘ CAMECA

University

Herman Ostrow

Journal of

Structural
Biology

SLhO()l of Dentistry
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http://www.journals.elsevier.com/journal-of-structural-biology
http://dentistry.usc.edu/
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Biomineralization (GRS)
Gordon Research Seminar

Biomineralization Across Disciplines: Integrating In Vivo, In Vitro and In Silico into an Overall View

July 28 - 29, 2018
Chairs Keren Kabhil and Giulia Mirabello

Conference Program

Saturday

2:00 pm - 5:00 pm
3:30 pm - 3:45 pm
3:45 pm - 4:30 pm

3:45 pm - 3:55 pm

3:55 pm - 4:00 pm
4:00 pm - 4:20 pm

4:20 pm - 4:30 pm
4:30 pm - 6:00 pm
6:00 pm - 7:00 pm
7:30 pm - 9:30 pm

7:30 pm - 7:45 pm

7:45 pm - 7:50 pm
7:50 pm - 8:05 pm

8:05 pm - 8:10 pm

8:10 pm - 8:25 pm

8:25 pm - 8:30 pm

8:30 pm - 8:45 pm

8:45 pm - 8:50 pm
8:50 pm - 9:05 pm

9:05 pm-9:10 pm
9:10 pm - 9:25 pm

Arrival and Check-in
Introductory Comments by GRC Site Staff / Welcome from the GRS Chair

Keynote Session: Biomineralization: What Does the Future Hold?
Discussion Leaders: Anne Jantschke (TU Dresden, Germany) and Paul Smeets (Northwestern
University, USA)

Jeana Drake (University of California, Los Angeles, USA)
"Toward Sequencing Ancient Stony Coral Skeletogenesis Proteins”

Discussion

Steve Weiner (Weizmann Institute of Science, Israel)
"Biomineralization: My View of Where This Field Is Heading"

Discussion
Poster Session
Dinner

Fundamental Aspects and Biological Control in Biomineralization
Discussion Leaders: Gal Mor Khalifa (Weizmann Institute of Science, Israel) and Dimitra
Athanasiadou (McGill University, Canada)

Oliver Thomas (The University of Melbourne, Australia)
"Inside the Otolith: The Proteome of the Fish Inner Ear"

Discussion

Netta Vidavsky (Cornell University, USA)
"Studying the Formation Pathways of Microcalcifications in a Breast Tumor Model"

Discussion

Maksim Beliaev (B CUBE - Center for Molecular Bioengineering, Technische Universitaet Dresden,
Germany)

"The Dynamics of Structural Mesoscale Dislocations in Nacre"

Discussion

Esmee Geerken (Royal Netherlands Institute for Sea Research (N10Z), The Netherlands)

"Calcite Precipitation Rate in Foraminiferal Calcite and the Impact on Element Incorporation”
Discussion

Robert Free (Northwestern University, USA)
"Nanoscale Structural and Compositional Changes Within Early-Stage Rodent Caries Lesions

Discussion

Bin San Chan (Clemson University, USA)
"Chitin Facilitated Mineralization in the Eastern Oyster"




9:25 pm - 9:30 pm
Sunday

7:30 am - 8:30 am
9:00 am - 11:00 am

9:00 am - 9:20 am

9:20 am - 9:25 am
9:25am - 9:40 am

9:40 am - 9:45 am
9:45 am - 10:00 am

10:00 am - 10:05 am
10:05 am - 10:20 am

10:20 am - 10:25 am

10:25 am - 10:40 am

10:40 am - 10:45 am
10:45 am - 10:55 am

10:55 am - 11:00 am
11:00 am - 12:30 pm
12:30 pm - 1:30 pm

1:30 pm - 2:30 pm

1:30 pm - 2:30 pm

2:30 pm - 3:00 pm

3:00 pm

Discussion

Breakfast

Bio-Inspired Mineral Formation
Discussion Leaders: Lukas Helmbrecht (AMOLF, The Netherlands) and Jacinta Xto (Paul Scherrer
Institut, Switzerland)

Karina Sand (Aberystwyth University, United Kingdom)
"From Inorganic Mineral Formation Toward Biogenic Processes"

Discussion

Zhaoming Liu (Zhejiang University, China)

"Influences of Additives on the Phase Transformation of Amorphous Calcium Carbonate"
Discussion

Anat Akiva (Eindhoven University of Technology, The Netherlands)
"Visualization of a Tissue Engineered 'Bone": From the Millimeter to the Nanometer Scale"

Discussion

Linus Stegbauer (Northwestern University, USA)

"High-Tech Hybrid Nanocomposites of the Chiton Tooth Towards 3D-Printable Materials™
Discussion

Seniz Ucar (Norwegian University of Science and Technology, Norway)

"Formation of Hydroxyapatite via Transformation of Amorphous Calcium Phosphate in the Presence
of Alginate Additives"

Discussion
Arghavan Farzadi (The Ohio State University, USA)

"Modulation of Biomimetic Mineralization of Collagenous Tissue by Soluble Ectodomain of Discoidin
Domain Receptor 2"

Discussion

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

Lunch

Mentorship Component: Soft Skills
Discussion Leaders: Keren Kahil (Weizmann Institute of Science, Israel) and Giulia Mirabello
(Eindhoven University of Technology, The Netherlands)

Panel Discussion
Soft Skills for Conferences: Preparing for the GRC
e Janet Moradian-Oldak (University of Southern California, USA)
e Willem Noorduin (AMOLF, The Netherlands)
e Karina Sand (Aberystwyth University, United Kingdom)
e Steve Weiner (Weizmann Institute of Science, Israel)

Evaluation Period
Fill in GRS Evaluation Forms

Seminar Concludes
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