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Introduction

The American Peptide Society returned its Symposium to sunny San Diego following trips to Montreal,
Quebec and Bloomington, Indiana. The theme of this 22™ Symposium was “Building Bridges”
symbolizing the important role that peptide science currently plays in so many other disciplines. The
program of this Symposium explored the potential impact of peptides in scientific fields that have yet to
fully realize the utility of these wonderful molecules. The Symposium brought together investigators of
varying backgrounds and fostered stimulating discussions, and hopefully catalyzed future
multidisciplinary collaborations.

Young investigators are an important element of our Society and their enthusiasm was clearly displayed
through the unexpected enrollment of over 200 students in the poster competition. Many of these students
also participated in a new Symposium event: Rapid-Fire oral poster presentations (3 slides, 5 min each)
held during the first two lunch breaks of the Symposium. In addition, the main program featured Bert
Schram Young Investigator oral presentations, highlighting the work of several of our most promising
young researchers in peptide science. We were pleased to be able to support the attendance of many of
these young scientists through approximately $50,000 in travel grants. In addition, the Bert Schram
foundation helped to support a round-table professional development luncheon followed by a stimulating
presentation and discussion on the future of peptide science.

The scientific program for 2011 was filled with distinguished lectures delivered by some of the most
prominent peptide scientists in the world. The symposium was opened with an unexpected distinguished
lecture by Richard Houghten and closed with the chemistry and philosophy of Barry Sharpless. Keeping
with the Symposium theme, Building Bridges, approximately 57 of the 78 speakers had not previously
presented their work at the APS, and many were attending our conference for the first time in their career.
The Symposium highlighted presentations from APS award winners, including Richard DiMarchi
(Merrifield Award), Jeffery Kelly (Makineni Award), Victor Hruby (Goodman Award) and, for the first
time at the APS Symposium, the two duVigneaud Award winners, Morten Meldal and Fernando
Albericio. The final session of the symposium, Building Bridges, was dedicated to emerging areas not
traditionally associated with the peptide field such as renewable biofuels and synthetic biology.

The meeting was held at the Sheraton Hotel and Marina on Harbor Island, which served as an
outstanding venue to facilitate scientific interaction by mixing posters, exhibitors and social and
professional networking. The opening reception was held on the hotel’s front lawn overlooking the
beautiful San Diego Harbor and the iconic Coronado Bay Bridge. Following San Diego APS tradition, the
speakers’ dinner was held at the Scripps Aquarium where attendees were treated to a beautiful sunset
overlooking the shores of La Jolla. In between sessions, attendees enjoyed several beautiful pools, a
picturesque harbor, baseball games, casino trips, excellent restaurants and prime views of an evening
sailing regatta in San Diego Bay. The meeting was capped with the closing banquet that included dinner
and dancing.

We are deeply indebted to numerous individuals who assisted in the organization, execution and
funding of the meeting, including members of the Scientific Committee, Student Affairs Committee and
Travel Award Committee. It was our pleasure and honor to have chaired this Symposium and with the
best of luck to the organizers of the 2013 Symposium.

Joel Schneider Philip Dawson
Co-chair Co-Chair
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Editor’s Remarks

American Peptide Society used the same production team (scientific and technical editor) as in 2009.
And again, manuscripts were accepted through the internet page, entered into the database which
allowed creating indexes on the fly and simplified communication with authors. Processed
manuscripts were available for proofing — helping us to correct blunders made by us and authors in
the rush to deliver the book as soon as possible. The finalized book was available on the website for
downloading 8 weeks after the symposium ended. The “real book™ is available from “just in time”
printing process at www.lulu.com. Due to the fact that the American Peptide Society is a nonprofit
organization, there is no margin charged for the book, and all members can order it for production
cost.

Our thanks go to all authors who delivered manuscripts of a high technical quality before the
deadline. This time we had minimal number of authors trying to “squeeze in” three pages of text on
two pages of manuscript, or modifying the template of the text file. Time to time we were amused by
scientists leaving the parts of the original template text in their manuscripts, but in general, we
received papers of reasonable quality. Due to the time constraints, we were not able to redo the
graphical components of the manuscripts — graphs and illustrations — authors have to understand that
some of the graphs looking good at the poster size are far from ideal for book page size. We believe
that the quality of the figures and schemes is a part of the presentation skills of the authors and we let
them show it.

In the past we were insisting on the delivery of only monochromatic graphics with large enough
details (fonts). However, since only less than 5% of all distributed books were produced in paper
form (95% of proceeding books from the last symposium were downloaded free by the public as pdf
file), we believe that we can slightly relax this requirement. Downloaded file can be displayed in
“zoomed” version allowing even details, not distinguishable in printed version due to its color or
size, be clearly seen.

We hope to be able to produce the proceedings of the next symposia even faster than this
volume. The ultimate goal is to deliver the proceedings during the symposium. It is actually
achievable — the crude, unedited, version can be produced from manuscripts delivered
(electronically) at the time of the symposium by our semi-automated process. The final, edited,
version would be available several weeks after your return home. The requirement of delivery of
your manuscript at the time of the symposium is not that draconic — it was done like that in the past
when you had to deliver the hard copy of your paper.

We would like to hear your comments.

Roseann Story-Lebl
Technical Editor
rpstory@gmail.com

Michal Lebl
Scientific Editor
m@JSz.com
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Message from the President of the American Peptide Society

My term as President of the American Peptlde Society (APS) is now complete, and I’d like to discuss
where the Society stands today. The 22™ American Peptide Symposium was held June 25 - 30, 2011
at the Sheraton Hotel and Marina in San Diego, and was co-chaired by Phil Dawson and Joel
Schneider. I congratulate Phil and Joel along with their staff and the organizing and program
committees for a terrific meeting on the timely theme “Building Bridges.”

The APS was proud to award at the Symposium the prestigious R. Bruce Merrifield, Vincent du
Vigneaud, Murray Goodman Scientific Excellence & Mentorship, and the Rao Makineni Lecture
Awards. The recipient of this year’s Merrifield Award was Richard DiMarchi (Indiana University),
the recipients of this year’s two du Vigneaud Awards were Fernando Albericio (IRB Barcelona) and
Morten Meldal (University of Copenhagen and Carlsberg Laboratory), and the recipient of the year’s
Goodman Award was Victor Hruby (University of Arizona). It is also a pleasure to recognize that
Jeffery Kelly (The Scripps Research Institute) was chosen to present this year’s Rao Makineni
Lecture.

Registration for the American Peptide Symposium included a number of amenities such as
complimentary lunches, complimentary social events, including the closing banquet, and
participation in an NIH Proposal Writing Seminar. Additionally, if you wished to accept it, your
registration included two years' complimentary membership in the APS. This included a print and
electronic subscription to our Society’s official journal, Biopolymers (Peptide Science). The journal
publishes both original articles and reviews covering all aspects of peptide science. The Editor-in-
Chief is Joel Schneider. He welcomes your manuscript submissions. Members also have free access
to the Society’s continually evolving web site (www.americanpeptidesociety.org/) where the latest
information on APS activities and developments in peptide science may be found. Free professional
position and resume posting is offered at the site. Through the membership of the American Peptide
Society in the Federation of American Societies for Experimental Biology (FASEB), our members
have a strong voice advocating for support of biomedical research.

The Society is on excellent financial ground, and is further investing in the support of young
scientists, the presentation of peptide science at large symposia, and the preservation of peptide
science history. The APS has increased the visibility of its Awards. The APS has stepped forward to
improve representation of peptide-based research on the Synthetic and Biological Chemistry B
(SBC-B) Study Section within the Center for Scientific Review of the NIH. DeAnna Long is
overseeing the (Herculean) digital conversion of the complete American Peptide Symposium
Proceedings (1968-present). I am pleased to recognize David Lawrence and Marcey Waters from
The University of North Carolina at Chapel Hill as co-organizers of the 23™ American Peptide
Symposium, to be held in 2013.

Finally, I wish to thank outgoing Society Officers Robin Offord (Secretary) and Richard
Houghton (Past President). Robin was invaluable for providing precise and thorough guidelines for
APS actions, while maintaining exceptional humor throughout all of it, while Richard’s insight
allowed me to continue the stability previously achieved for the APS. A special thank you goes to
Becci Totzke, Association Manager of the APS. Without her incredible assistance, I fear that I
would have been hopelessly lost! It has been both a pleasure and an honor the serve as the APS
President, and I welcome Ben Dunn as the next APS President.

Gregg B. Fields
Torrey Pines Institute for Molecular Studies
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List of 22nd American Peptide Symposium Sponsors
The 22nd American Peptide Symposium was made possible through the generous support of the
following organizations:
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List of 22" American Peptide Symposium Exhibitors

aapptec

Advantar Laboratories, Inc.
AkzoNobel/Kromasil

Almac

American Peptide Company, Inc.
AnaSpec, Eurogentec Group

Aviv Biomedical, Inc.

Bacham Americas, Inc.

Biopeptek, Inc.

Bio-Synthesis, Inc.

Biotage

C.A.T. GmbH&Co Chromatographic und Analysentechnik KG
Cambridge Research Biochemicals
CEM Corporation
CMDBioscience

CPC Scientific Inc.

Creosalus

CS Bio Co.

EMD Millipore

FASEB MARC

GL Biochem (Shanghai) Ltd.
Hybio Pharmaceutical Co., Ltd.
Intavis, Inc.

IRIS Biotech GmbH

Neuland Laboratories, Inc.

New England Peptide LLC
Peptide Scientific Inc.

Peptide International, Inc.
Peptisyntha SA

Phenomenex, Inc.

PolyPeptide Group

Protein Technologies, Inc.

Rapp Polymere GmbH

Senn Chemicals

Sussex Research

Synthetech/Grace Davison Discovery Sciences
Tianjinj Nankai Hecheng Science & Technology Co. LTD
Wiley-Blackwell

YMC America, Inc.
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The American Peptide Society

The American Peptide Society (APS), a nonprofit scientific and educational organization founded in
1990, provides a forum for advancing and promoting knowledge of the chemistry and biology of
peptides. The approximately one thousand members of the Society come from North America and
from more than thirty other countries throughout the world. Establishment of the American Peptide
Society was a result of the rapid worldwide growth that has occurred in peptide-related research, and
of the increasing interaction of peptide scientists with virtually all fields of science.

A major function of the Society is the biennial American Peptide Symposium. The Society also
sponsors the Journal of Peptide Research and Biopolymers (Peptide Science), recommends awards to
outstanding peptide scientists, works to foster the professional development of its student members,
interacts and coordinates activities with other national and international scientific societies, sponsors
travel awards to the American Peptide Symposium, and maintains a website at www.ampepsoc.org.

The American Peptide Society is administered by Officers and Councilors who are nominated
and elected by members of the Society. The Officers are: President: Ben Dunn, University of Florida,
President Elect: Robin Offord, Mintaka Foundation for Medical Research, Secretary: DeAnna
Wiegandt-Long, Jefferson Community and Technical College, Treasurer: Pravin Kaumaya, The
Ohio State University, Past President: Gregg B. Fields, Torrey Pines Institute for Molecular Studies.
The councilors are: Maria Bednarek, Medlmmune Ltd, Waleed Danho, Retired, Phil Dawson,
Scripps Research Institute, Charles Deber, Hospital for Sick Kids, Carric Haskell-Luevano,
University of Minnesota, Emanuel Escher, Institute de Pharmacology, University of Sherbrooke,
Michal Lebl, Illumina Inc., John Mayer, Eli Lilly and Co., Henry I. Mosberg, University of
Michigan, Tom Muir, Rockefeller University, Laszlo Otvos, Temple University, Joel Schneider,
National Institute of Health.

Membership in the American Peptide Society is open to scientists throughout the world who are
engaged or interested in the chemistry or biology of peptides and small proteins. Categories of
membership include General Member, Postdoc Member, Student Member, Emeritus Member and
Honorary Member. For application forms or further information on the American Peptide Society,
please visit the Society web site at www.americanpeptidesociety.org or contact Becci Totzke,
Association Manager, P.O.Box 13796, Albuquerque, NM 87192, U.S.A., tel (505) 459-4808; fax
(775) 667-5332; e-mail “APSmanager@americanpeptidesociety.org”.
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American Peptide Symposia

1% 1968 Saul Lande & Boris Weinstein Yale University, New Haven, CT

2" 1970 F. Merlin Bumpus, Cleveland Clinic, Cleveland, OH

3" 1972 Johannes Meienhofer, Children’s Cancer Research Foundation, Boston, MA

4™ 1975 Roderich Walter, The Rockefeller University, New York, NY

5™ 1977 Murray Goodman, University of California-San Diego, San Diego, CA

6" 1979 Erhard Gross, Georgetown University, Washington, DC

7" 1981 Daniel H. Rich, University of Wisconsin-Madison, Madison, WI

8™ 1983 Victor J. Hruby, University of Arizona, Tucson, AZ

9™ 1985 Kenneth D. Kopple & Charles M. Deber University of Toronto, Ontario, Canada

10™ 1987 Garland R. Marshall, Washington University, St. Louis, MO

11™ 1989 Jean E. Rivier, University of California-San Diego, San Diego, CA

12" 1991 John A. Smith, Massachusetts Institute of Technology, Cambridge, MA

13™ 1993 Robert S. Hodges, Edmonton Convention Center, Edmonton, Alberta, Canada

14™ 1995 Pravin T.P. Kaumaya, The Ohio State University, Columbus, OH

15™ 1997 James P. Tam, Nashville Convention Center, Nashville, TN

16™ 1999 George Barany & Gregg B. Fields, Minneapolis Convention Center, Minneapolis, MN
17™ 2001 Richard A. Houghten & Michal Lebl, Town and Country Resort Hotel, San Diego, CA
18™ 2003 Michael Chorev & Tomi K. Sawyer, Marriott Copley Place, Boston, MA

19™ 2005 Jeffery W. Kelly & Tom W. Muir Town and Country Resort, Hotel, San Diego, CA
20" 2007 Emanuel Escher & William D. Lubell, Palais des congres de Montreal, Quebec, Canada
21%2009 Richard DiMarchi & Hank Mosberg, Indiana University, Bloomington, IN

222011 Philip Dawson & Joel Schneider, Sheraton San Diego Hotel and Marina, San Diego, CA
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The Merrifield Award

(previously the Alan E. Pierce Award)
The Merrifield Award was endowed by Dr. Rao Makineni in 1997, in honor of R. Bruce Merrifield
(1984 Nobel Prize in Chemistry), inventor of solid phase peptide synthesis. Previously, it was called
the Alan E. Pierce Award and was sponsored by the Pierce Chemical Company from 1977-1995.

Richard DiMarchi

The American Peptide Society is very pleased to announce that Richard
DiMarchi of Indiana University has been chosen to receive the R. Bruce
Merrifield Award for 2011. DiMarchi is cited for "discovery, development and
advances in the field of peptide-based medicines". This award was presented
during the 22nd APS Symposium held in San Diego, California on June 25-30,
2011.

Richard DiMarchi has distinguished himself in pharmaceutical, academic,
and biotechnology circles of scientific investigation. The majority of his career
has been conducted while a scientist and executive at Lilly Research
Laboratories. In 2003, he joined the Chemistry Department at Indiana
University as a Cox Professor and Gill Chair in Biomolecular Sciences.
Additionally, he has co-founded two start-up biotechnology companies. The first with Dr. Pete
Schultz named Ambrx, and the second titled Marcadia with Dr. Gus Watanabe.

The most visible therapeutic contributions from DiMarchi's laboratory pertain to the field of
endocrinology, and more specifically diabetes. He made vital contributions to the development and
commercialization of some of the first rDNA-based medicines, specifically Humulin® and
Humatrope®. He exceeded these successes by cleverly designing the first IDNA-derived human
peptide analog approved as a medicine, Humalog®. This work was built upon an indepth
understanding of diabetes care and the therapeutic deficiencies inherent to the native human insulin
sequence. The design of this analog was inspired by the prior biosynthesis and biophysical
characterization of human IGF-1. This biosynthesis was made possible by his development of
selective chemical cleavage following tryptophan with preservation of integrity in the methionine
and multiple cysteine residues. Through a subtle change in amino sequence of native insulin a
LysPro insulin analog emerged as a much more precise drug for glucose control. This single
molecule currently represents a life-saving daily therapy for more than a million patients. More
importantly it established a precedent that has been replicated through other chemical modifications
with protein drugs.

DiMarchi's early work demonstrated the ability to successfully immunize agricultural animals
against viral challenge with virulent virus, without the utilization of carrier protein. The nature of the
immune response as a function of chemical structure across multiple serotypes of FMOV was
elucidated. Separately, the group explored methods in rapid parallel synthesis of peptide inhibitors. In
1991 his laboratory demonstrated the ability to identify a nanomolar peptide inhibitor of HIV
protease within a highly heterogeneous, but defined peptide mixture. The structure-activity
relationship contributed to the initial structure-based drug design program that eventually yielded
Viracept®. Some of the first reports in characterization of leptin action in rodent models of diabetes
and obesity emerged from his research collaborations. Additionally, the native hormone was
stabilized for clinical development as a crystalline analog and its structure reported in Nature. This
work provided a foundation for pharmacology currently ongoing at Ambrx with site-specific leptin
analogs of sustained action, in combination with peptide-based therapeutics.

Throughout the decade of the 1990s, DiMarchi served as the executive leader as Lilly expanded
its interests from insulin to a broader base of diabetes based medicine, and in particular skeletal
diseases. The endocrine group at Lilly during his tenure was generally regarded as the most
influential and successful in forging scientific direction in the pharmaceutical industry. Under his
leadership, Forteo® (parathyroid hormone 1-34) and Evista® emerged as two drugs that have
transformed the treatment of osteoporosis and advanced commercial research interests in diseases of
women's health. Arguably, Forteo represents the best example of a regenerative medicine where
functional bone is restored late in life to dramatically diminish the occurrence of bone fracture. It
serves as a prime example of the miraculous medicinal properties possible in peptide based
medicines.
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Richard DiMarchi has been extremely active in advancing biotechnology in academic and
commercial ventures, especially as it relates to macromolecules and in particular peptides, proteins
and anti-sense. He has coauthored of more than one hundred scientific papers and an additional one
hundred patents. He maintains international recognition in peptides, rTDNA biosynthesis and
endocrinology. At Lilly under his leadership the product development group successfully developed
the commercial process for biosynthes is of Xigris®, one of the most molecular complex proteins
produced. Its successful development against the disease of sepsis was viewed as a benchmark
achievement in medical sciences. He has been a scientific advocate for RNA-based antisense drug
candidates in collaboration with the Isis Corporation, where he currently serves a member of the
board of directors.

His current work at Indiana University is likely to be the crowning achievement in an already
distinguished career. His research group has discovered a set of incretin peptides that demonstrate
unprecedented activity in preclinical in vivo models of diabetes and obesity. The central elements to
success has been the chemistry to install within single peptides simultaneous agonism at related G-
protein coupled receptors, and the counterintuitive discovery that glucagon and GIP agonism could
synergize the proven efficacy of GLP-I in the treatment of the metabolic syndrome. A set of drug
candidates differing in biochemical character have been pharmacologically assessed in rodents and
primate disease models. They are independently being advanced clinically by three separate
pharmaceutical companies.

Independent of the research at IU and Marcadia, DiMarchi has teamed with Dr. Peter Schultz to
launch a company focused on chemical biotechnology, termed Ambrx. The simultaneous mutation
of tRNAs and the synthetases that charge amino acids to them has demonstrated that amino acids
previously restricted to synthetic approaches can be successfully prepared by rDNA biosynthetic
methods. At Ambrx, DiMarchi served as part-time CEO, CSO and chair of the SAB as the core
technology matured to commercial expression levels and several proteins advanced towards clinical
study. A sustained-acting growth hormone is currently in Ph II clinical study. Structurally optimized
versions of beta-IFN, FGF-21 and leptin are also in advanced study.

Richard DiMarchi has demonstrated scientific excellence in the laboratory, as an executive
administrator, and a distinguished teacher. Dr. DiMarchi is the recipient of numerous awards
including the 2005 AAPS Career Research Achievement Award in Biotechnology, the 2006 ACS
Barnes Award for Leadership in Chemical Research Management, the 2006 ACS Esselen Award for
Chemistry in the Service of Public Interest, the 2007 Carothers Award for Excellence in Polymer
Sciences, and the 2009 Watanabe Award for Life Sciences Research. He is readily accessible to
collaborators, students, and a passionate public speaker in support of biotechnology, diabetes, obesity
and peptides. He has served on a number of scientific boards, most notably the national BIO
organization, the American Peptide Society, Chairman of the Peptide Therapeutic Foundation, and
co-chaired the 21st APS symposium.

2011 - Richard DiMarchi, Indiana University

2009 - Stephen Kent, University of Chicago

2007 - Isabella Karle, Naval Research Laboratory, D.C.

2005 - Richard A. Houghten Torrey Pines Institute for Molecular Studies
2003 - William F. DeGrado, University of Pennsylvania

2001 - Garland R. Marshall, Washington University Medical School
1999 - Daniel H. Rich, University of Wisconsin-Madison

1997 - Shumpei Sakakibara, Peptide Institute, Inc.

1995 - John M. Stewart, University of Colorado-Denver

1993 - Victor J. Hruby, University of Arizona

1991 - Daniel F. Veber, Merck Sharp & Dohme

1989 - Murray Goodman, University of California-San Diego

1987 - Choh Hao Li, University of California-San Francisco

1985 - Robert Schwyzer, Swiss Federal Institute of Technology

1983 - Ralph F. Hirschmann, Merck Sharp & Dohme

1981 - Klaus Hofmann, University of Pittsburgh, School of Medicine

1979 - Bruce Merrifield, The Rockefeller University
1977 - Miklos Bodansky, Case Western Reserve University
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The Vincent du Vigneaud Award

Sponsored by BACHEM Inc.

Fernando Albericio

Fernando Albericio was born in Barcelona, Spain in 1953. He received his Ph.D.
in Chemistry at the University of Barcelona, in 1981 under the supervision of
Emest Giralt. Following postdoctoral work with Victor A. Naljar at Tufts
University (Boston), Jurphaas van Rietschoten at the Universite d'Aix Marseille
(France), and George Barany at the University of Minnesota (1981-1984), he
returned to Barcelona as Associate Professor. During the 1992-1994 period, he
was Director of Peptide Research with Milligen/Biosearch at Boston. He
rejoined the University of Barcelona, where he was promoted to Professor in
1995. Nowadays, he is holding a triple appointment as General Director of the
Barcelona Science Park, Professor at the University of Barcelona, and Group
Leader at the Barcelona Biomedical Research Institute.

Fernando's major research interests cover practically all aspects of peptide synthesis and
combinatorial chemistry methodologies, as well as synthesis of peptides and small molecules with
therapeutic activities. Thus, main programs in his research are devoted to the synthesis and structure-
activity relationship studies of antitumoral compounds isolated from the sea.

Fernando has published over 500 papers, several review articles, more than forty patents, and
co-author of the books, Chemical Approaches to the Synthesis of Peptides and Proteins and Solid-
Phase Synthesis, A Practical Guide. He is currently editor of International Journal of Peptide
Research and Therapeutics. He received the Leonidas Zervas award from the European Peptide
Society in 1994. Recently, Fernando Albericio has been honored with a Doctorate Honoris Causa by
the Universidad de Buenos Aires (Argentina).

Morten Meldal

Professor Morten Meldal has dedicated his scientific life to the development of
novel methods, supports, instruments and chemical tools for the peptide
scientist at large. Amongst the prominent new chemical reactions introduced
in peptide chemistry by Meldal is "Click" chemistry and reactions. Meldal has
introduced peptide based transition metal carbelle / phosphine catalysts and he
has developed a vast array of assays and combinatorial techniques as tools in
peptide chemistry and biology.

Meldal has headed synthesis at Carlsberg Laboratory in Copenhagen
through twenty exciting years of research where he directed a Centre of
Combinatorial Chemistry and Molecular Recognition. He was recently
appointed Professor of Nano Science at the Nano Science Center of Copenhagen University. He
has a PhD degree in Chemistry of Oligo saccharides from Technical University of Denmark. He
did a Post-Doctoral stay in Cambridge with Dr. R.C. Sheppard at M. R. C. where he studied
peptide synthesis. He has received many awards and is member or board member of several
Danish and international scientific societies. He is on the editorial advisory board of major
journals in the field. He cofounded Society of Combinatorial Sciences in 1999, which he is
currently chairing. His research areas cover: sugar and oligosaccharide chemistry, combinatorial
chemistry, "click" chemistry, polymer chemistry, organic synthesis, automation in synthesis,
artificial receptors and enzymes, nano-assays, bio-molecular recognition, enzyme activity, cellular
assays, molecular immunology, nano-scale MS and NMR, res in-encoding, catalysis and material
sciences.

Meldal addressed the need for a solid phase for both peptide- and peptide-organic chemistry
and for on-resin analysis for chemical biology and protein chemistry. He invented several PEG-
based resins (i.e. PEGA, SPOCC, POEPOP, ULTRAMINE) unique in their amphipatic nature and
investigated properties of these by physical methods.

In 2001, at the APS in San Diego, Meldal presented the highly cited Cu-catalyzed chemical
"click" ligation (cycloaddition) of acetylenes and azides (CuAAC) currently widely used in
peptide and protein conjugations, in polymers and in materials sciences. His group also showed
this reaction to be completely orthogonal to most other chemistries.
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The PEG-based resins have allowed Meldal to merge organic and peptide chemistry on solid
support, as well demonstrated by a large range of novel methods based on the highly specific
generation of N-acyl iminium ions involving backbone or side-chain amides to yield complex large
heterocyclic systems from peptides upon intramolecular cascade reaction with C-, N-, O- and S-
nucleophiles. Meldal also developed live cell on bead assays using the biocompatible PEG-resins and
has shown that GPCR's can be screened using a fluorescent reporter gene assay in a conventional
split mix format. Combinatorial libraries of heterocycles were generated and screened for GPCR
active substances in cell-based on-bead screening using functionalized PEGA supports.

Pioneering the concept of organozymes, Meldal has created peptide-organic molecules that
fold around transition metals and chelate these through phosphines, carbenes and heterocycles and
act as enzyme like chiral catalysts on solid support. Similarly, he has developed peptide based
cage like receptors that can recognize sugars in water. Otherwise inaccessible and sterically
hindered, peptide oligomers were synthesized by Meldal using azide protection of the amines. The
azido acids also facilitated orthogonal chemistries required for glycopeptide assembly. Meldal has
developed chemistry for synthesis of all known types of N, O and C-linked glycopeptides and used
these in the study of cancer related mucins.

Meldal has pioneered many technological developments and instruments for peptide synthesis,
including a carousel amino acid delivery system and the first realtime on-resin spectrophotometric
monitoring of peptide coupling. He developed the first multiple column synthesizer and
instrumentation for assembly of split - mix libraries. He also developed many fluorescence based
screening to study e. g. protease specificity and inhibition and this technique is currently active in a
large effort to characterize the biological function of plant proteases. He developed combichem of
peptides containing phosphinic acid as transition state analogs and identified nanomolar selective
inhibitors for metallo-proteases. Recently Meldal has developed the first practical optical encoding
technique for beaded solid supports for tracking chemical identity during synthesis and screening at
high rate and with a large encoding potential, particularly in combinatorial chemistry.

2011 - Fernando Albericio, University of Barcelona

2011 - Morten Meldal Carlsberg Laboratory, Copenhagen

2010 - Phil Dawson, Scripps Research Institute

2010 - Reza Ghadiri, Scripps Research Institute

2008 - Jeffery W. Kelly, Scripps Research Institute

2008 - Tom W. Muir, Rockefeller University

2006 - Samuel H. Gellman, University of Wisconsin

2006 - Barbara Imperiali, Massachusetts Institute of Technology
2004 - Stephen B. H. Kent, University of Chicago

2004 - Dieter Seebach, Swiss Federal Institute of Technology, Zurich
2002 - Horst Kessler, Technical University of Munich

2002 - Robert Hodges, School of Medicine, University of Colorado
2000 - Charles M. Deber, University of Toronto

2000 - Richard A. Houghten, Torrey Pines Institute for Molecular Studies
1998 - Peter W. Schiller, Clinical Research Institute of Montreal
1998 - James A. Wells, Genentech, Inc

1996 - Arthur M. Felix, Hoffmann-La Roche, Inc.

1996 - Richard G. Hiskey, University of North Carolina

1994 - George Barany, University of Minnesota, Minneapolis

1994 - Garland R. Marshall, Washington University Medical School, St. Louis
1992 - Isabella L. Karle, Naval Research Laboratory

1992 - Wylie W. Vale, The Salk Institute for Biological Studies
1990 - Daniel H. Rich, University of Wisconsin-Madison

1990 - Jean E. Rivier, The Salk Institute for Biological Studies
1988 - William F. De Grado, DuPont Central Research

1988 - Tomi K. Sawyer, The Upjohn Company

1986 - Roger M. Freidinger, Merck Sharpe & Dohme

1986 - Michael Rosenblatt, Massachusetts General Hospital

1986 - James P. Tam, The Rockefeller University

1984 - Betty Sue Eipper, The Johns Hopkins University

1984 - Lila M. Gierasch, University of Delaware

1984 - Richard E. Mains, The Johns Hopkins University
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The 2011 Makineni Lectureship

Endowed by PolyPeptide Laboratories and Murray and Zelda Goodman (2003)

Jeffery W. Kelly

Dr. Kelly received his Ph.D. in organic chemistry from the University of
North Carolina at Chapel Hill (1986) and performed post-doctoral research at
The Rockefeller University in the area of chemistry and biology. After rising
through the ranks in the chemistry department at Texas A&M University he
joined the Department of Chemistry at The Scripps Research Institute in 1997
as the Lita Annenberg Hazen Professor of Chemistry. He served as Dean of
Graduate Studies and Vice President of Academic Affairs from 2000-2006
and is currently Chair of Molecular and Experimental Medicine at The Scripps
Research Institute. His research focuses on the physical basis of protein
folding, misfolding and aggregation and the influence of small molecules on
these processes in vivo. Dr. Kelly and his research group have studied the synergy between the
hydrophobic effect and backbone-backbone hydrogen bonding in B-sheet folding employing side-
chain as well as amide-to-ester and amide-to-olefin backbone mutations. His laboratory is currently
exploring the effects of glycosylation on the energetics of protein folding. His laboratory also studies
the etiology of neurodegenerative diseases, including Alzheimer's disease, Parkinson's disease, and
the familial gelsolin and transthyretin-based amyloidosis - publishing over 200 papers in this area to
date. Two small molecules discovered by the Kelly laboratory are now being tested in placebo-
controlled human clinical trials for the amelioration of peripheral neuropathy caused by amyloidosis.
These small molecules selectively bind to the native state of transthyretin and serve as native state
kinetic stabilizers- allowing scrutiny of the hypothesis that prevention of amyloidogenesis will
ameliorate a neurodegenerative disease. One of these molecules has successfully completed a Phase
/111 trial and is expected to receive FDA approval in 2011. The Kelly Laboratory has also made
considerable progress in discerning the biochemical basis of Gaucher's disease, a loss of function
misfolding disease. This mechanistic insight has been used to develop small molecule pharmacologic
chaperones that could be useful in ameliorating this lysosomal storage disease. Another current focus
of the Kelly group is to restore the protein homeostasis capacity that protects us from numerous
diseases similar to those mentioned above when we are young utilizing "proteostasis regulators",
small molecules that adapt stress responsive signaling pathways to restore normal cellular balance.
They have demonstrated the efficacy of this approach in both gain- and loss-of-function diseases.

The Kelly group has also discovered functional amyloid structures in humans, revealing the fine
line between pathology and physiology. Kelly has won numerous awards including the American
Chemical Society Arthur C. Cope Scholar Award, The Peptide Society Vincent du Vigneaud Award
and the Emil Thomas Kaiser Award, the State University of New York at Fredonia Alumni
Distinguished Achievement Award, the Protein Society - Dupont Young Investigator Award, The
Biophysical Society National Lecturer Award, the Texas A&M University Honors Program Teacher
/ Scholar Award, the Camille Dreyfus Teacher-Scholar Award, and the Searle Scholar Award, to
name a few.

2011 - Jeffery W. Kelly, The Scripps Research Institute

2009 - William DeGrado, University of Pennyslvania

2007 - Ronald T. Raines, University of Wisconsin - Madison

2005 - Robin E. Offord, Centre Medical Universitaire, Switzerland
2003 - James P. Tam, Vanderbilt University
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The 2011 Murray Goodman Scientific Excellence
& Mentorship Award

The Goodman Award recognizes an individual who has demonstrated career-long research
excellence in the field of peptide science. In addition, the selected individual should have been
responsible for significant mentorship and training of students, post-doctoral fellows, and/or other co-
workers. The Awards Committee may also take into account any important contributions to the
peptide science community made by the candidate, for example through leadership in the American
Peptide Society and/or its journals. Endowed by Zelda Goodman (2007).

Victor J. Hruby

Professor Victor J. Hruby is Regents Professor in the Department of
Chemistry and Biochemistry at the University of Arizona. Dr. Hruby was born
in Valley City. North Dakota and received his B.S. and M.S., with A. William
Johnson, at the University of North Dakota. He then went to Cornell
University where he received his Ph.D. with A. T. Blomquist, and then was an
Instructor at Cornell University Medical College with Vincent duVigneaud,
Nobel Laureate. He moved to the University of Arizona in 1968 as an
Assistant Professor.

Professor Hruby's research has been primarily in the chemistry,
conformation-biological activity relationships, and molecular mechanisms of
information transduction and of molecular diseases associated with peptide hormones and
neurotransmitters and their receptors that modulate health, disease and human behavior. Specific
hormones and neurotransmitters of interest include the opioids, the melanotropins, CCK, glucagon,
substance P, oxytocin and related compounds and receptors. Specific methods and approaches used
in this research include: de novo design of biologically active peptides and peptidomimetics;
asymmetric synthesis; design and asymmetric synthesis of novel amino acids; computational
chemistry; conformational analysis using NMR, X-ray crystallography and other biophysical tools;
combinatorial chemistry; conformation-biological activity relationships, especially as they relate to
the design of conformationally and topographically constrained peptide, peptidomimetic and peptide
mimetic hormone and neurotransmitter agonists and antagonists for exploring the chemical-physical
basis for information transduction in biological systems; the design, synthesis and biological
evaluation of peptide and peptide mimetic ligands that affect pain, addictions, feeding behaviors,
pigmentation, sexual behavior and motivation, glucose homeostasis, cancer and other biological
effects; the chemical-physical basis for behavior; the mechanisms of hormone and neurotransmitter
action; peptide mimetic design; and the structure-function of G-protein coupled receptors.

The Hruby group also is developing new synthetic methodologies for the assembly of
multimeric ligands for the detection and treatment of pain, cancer and other diseases; a new approach
to design of ligands for disease states involving the concept of overlapping pharmacophores to
address several receptors simultaneously in a single small molecular ligand for the treatment of
neuropathic pain without tolerance or addiction and which cross the blood-brain-barrier; and a new
biophysical method, plasmon waveguide resonance spectroscopy, which allows one for the first time
to examine the structures, thermodynamics and kinetics of GPCRs and other integral membrane
proteins on interactions with ligands, modulatory proteins, enzymes, parallel and perpendicular to the
membrane bilayer independently. Professor Hruby has published over 1000 articles, reviews,
chapters, commentaries and editorials and has over 25 patents and patent filings.

Victor Hruby has received numerous awards and honors, including a Guggenheim Fellowship
(1984), the Alan E. Pierce Award (now the Merrifield Award) (1993), a Senior Humboldt Fellowship
(1999-2000) and the American Chemical Society Arthur C. Cope Scholar Award (2009). He was
awarded a Doctor of Science, Honoris Causa from the Free University of Brussels (1989) and was
named Regents Professor at the University of Arizona (1989). Additional awards include the
American Chemical Society Ralph F. Hirschmann Award (2002), The Jacob Javits Neuroscience
Award (1987), the NIH MERIT Award (1988). Sommer Award (2003) and Arizona Innovator of the
Year (2009).

2011 - Victor J. Hruby, University of Arizona
2009 - Charles M. Deber, University of Toronto, Hospital for Sick Children
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Young Investigators' Competition

Oral Presentation Winners

Weichen Xu, University of North Carolina, Chapel Hill, A Correlation Between Src Kinase Activity and
Prostate Cancer Cell Invasiveness as Revealed by Src Kinase Peptide Sensor and Capillary
Electrophoresis

Bryan Meade, University of California, San Diego, Peptide Transduction Domain of Macromolecules:
Tackling the siRNA Delivery Problem

Leah S. Cohen, City University of New York, Studies on Large Fragments of a G Protein-Coupled
Receptor in Membrane Mimetic Media

Poster Competition

1% Place Winners

Jason Arsenault, SNARE Based Peptide Linking as an Efficient Strategy to Retarget Botulinum
Neurotoxin’s Enzymatic Domain to Specific Neurons Using Diverse Neuropeptides as Targeting
Domains

Renee Roodbeen, Understanding Peptide-Protease Interactions: Rational Design of a Bicyclic Peptide as
Protease Inhibitor

Fazel Shahbanpoor, Structural Minimization of the Neuropeptide, Relaxin-3, Confers Selectivity at Its
Rxfp3 Receptor

Charles M. Rupert-Perez, A Collagen Peptide-Based Hydrogel for Cell Encapsulation

V.G. Nadeau, Pro-Gly Mutations in The Loop of a Eukaryotic Transmembrane Alpha-Helical Hairpin
Peptide Convert It to a Beta-Hairpin

Liat Spasser, Total Chemical Synthesis of All di-Ubiquitin Chains

Kerry-Anne Perkins, Myristoylation of Protein Kinase C Beta II/Zeta Peptide Inhibitors, or Caveolin-1
Peptide Facilitates Rapid Attenuation of Phorbol 12-Myristate 13-Acetate

S. Chattopadhyay, Collagen Mimetic Peptides Enable Cutancous Wound Assessment and Expedite
Healing

2" pPlace Winners

Graeme Kelly, Polymeric Combination Therapy Based on Host Defense Peptides Targeting Cancer Cells
Charles Robertson, Orally-Bioavailable Galanin Analogs with Analgesic Activities

F. Rechenmacher, First Coating of Titanium with avP3 or a5p1 Selective Peptidomimetics: Design,
Synthesis and Biological Evaluation

Katelyn J. Nagy, Enhancement of Material Properties and Control of Degradation Through Utilization of
Enantiomeric Peptide Hydrogels

A.A Beharry, Azobenzene Photo-Switches for Cellular Applications

John C. Shimko, Generation of a Fully Synthetic Modified Histone H3 Library

Todd M. Doran, Probing the Effect of Turn Nucleation on Amyloid Self-Assembly Using B-Turn
Peptidomimetics

A. Elliott, Protein Hijack to Produce Cyclic Peptides
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