MIcHAL LEBL

Peptides

BUILDING BRIDGES: THE PROCEEDINGS OF THE
TWENTY-SECOND AMERICAN PEPTIDE SYMPOSIUM

JUNE 25-30, 2011

HARBOR ISLAND, SAN DIEGO

CALIFORNIA




Peptides:
Building Bridges

Proceedings of the Twenty-Second
American Peptide Symposium



Peptides:
Building Bridges

Proceedings of the Twenty-Second American Peptide
Symposium



Peptides:

Building Bridges
Proceedings of the

Twenty-Second American Peptide Symposium
June 25 - 30, 2011, San Diego, CA, U.S.A.

Edited by

Michal Lebl

Prompt Scientific Publishing
San Diego, CA
michallebll@gmail.com
American Peptide Society

San Diego



Sold and distributed by www.lulu.com

ISBN 978-0-9839741-0-9

Copyright ©2011 American Peptide Society

All rights reserved. No part of the material protected by this copyright notice may be reproduced
or utilized in any form or by any means, electronic or mechanical, including photocopying,
recording or by any information storage and retrieval system, without written permission from
the copyright owner.

Produced by Prompt Scientific Publishing,

www.promptpublishing.com, San Diego, U.S.A.









Contents

Introduction

Editor’s Remarks

Message from the president of the American Peptide Society

People Behind Symposium

Symposium Sponsors and Exhibitors

American Peptide Society

American Peptide Symposia

The Merrifield Award: Richard DiMarchi

The Vincent Du Vigneaud Award: Fernando Albericio and Morten Meldal
The Makineni Lectureship: Jeffery W. Kelly

The 2011 Murray Goodman Scientific Excellence & Mentorship Award: Victor J. Hruby
Young Investigators’ Competition

Contents

The 2009 Murray Goodman Scientific Excellence & Mentorship Award Lecture

Adventures in Peptides and Science with Students!

Victor J. Hruby

Nano-Particle-Peptide-Synthesis (NPPS): A Novel Dimension for Merrifield Synthesis and
Biological Applications

Raz Khandadash, Victoria Machtey, Gerardo Byk

Development of a Novel Liquid-Phase Peptide Synthesis (LPPS) on Anchors Bearing a Long
Aliphatic Chain: AJI-PHASE TM

Daisuke Takahashi

A Simple and Efficient Approach to Prepare One-Bead One Compound Cyclic Peptide Libraries for

Ligands Identification

Anick Girard, Frangois Bédard, Eric Biron

Critical Evaluation of In-Situ Coupling Reagents for SPPS

Raymond Behrendt, A. Briinner, P. White

A Green Strategy for the Synthesis of Cysteine-Containing Peptides

Miriam Goéngora-Benitez, Alessandra Basso, Thomas Bruckdorfer, Judit Tulla-Puche, Fernando
Albericio

Practical Tips on the Use of Oxyma: An Exhaustive Stability Assay

Lidia Nieto-Rodriguez, Magda Carceller, Ramon Subiros-Funosas, Gerardo A. Acosta, Marta
Paradis Bas, Ayman El-Faham, Fernando Albericio

Novel Applications of Oxyma: Minimization of Base-Driven Side Reactions

Ramon Subiros-Funosas, Ayman El-Faham, Fernando Albericio

Peptide Modifications at the C-Terminus in Solid Phase Synthesis with Side Chain Peptide
Attachment onto Chlorotrityl Resin

Anna Kwiatkowska, Marc-André Bonin, Xue Wen Yuan, Witold A. Neugebauer

A New Solid-Supported SH-Specific Biotinylation Reagent

Kentarou Fukumoto, Kumi Adachi, Akihiro Kajiyama, Yuri Yamazaki, Fumika Yakushiji, Yoshio
Hayashi

DTNP as a Gentle and Effective Method of Deprotection for Side-Chain Protectants on
Commercially-Available Cys and Sec SPPS Derivatives

Stevenson Flemer, Alayne L. Schroll, Robert J. Hondal

Imidazole-Promoted Cyclization of Peptide Thioester to Cyclic Depsipeptide and Cyclic Peptide
Yangmei Li, Marc Giulianotti, Richard A. Houghten

Macrocyclization of Linear Peptides Enabled by Amphoteric Molecules

Andrei Yudin

Microwave Assisted Lactam Cyclization of Peptides

Vinod V. Kulkarni, Nabila Brabez, Christine Salibay, Heather Harteis, Channa deSilva, Victor J.
Hruby

xxiil

vii
viii

Xii
Xiv
XV
Xvi
xviil
XX
Xx1
xXxil
Xxiii

10
12
14

16

18
20

22

24

26
28

30



Microwave-Assisted Synthesis of a Glycine-Rich Difficult Peptide Sequence, the C-Terminal
Amidated Portion of Acanthoscurrin

Vinicius M.R. Milan, Diego P. Santos, Marcia L.A. Temperini, M. Terésa Machini

Optimizing the Synthesis of 4(5)-Benzyl-L-Histidine and Analogues

D. David Smith, Audrey T. Gallagher, Wayne Gergens, Vincent M. Crowley, Peter W. Abel, Martin
Hulce

One-Pot Synthesis of LHRH Agonists Using Tetraphenylborate Salts

Karel Decroos, Naima Benzitouni, Etienne Moniotte, Roland Callens

Synthesis and Application of Tetrasubstituted Alkene-type Dipeptide Isosteres as N-Methylamide
Equivalent

Kazuya Kobayashi, Shinya Oishi, Ryoko Hayashi, Kenji Tomita, Tatsuhiko Kubo, Noriko Tanahara,
Hiroaki Ohno, Nobutaka Fujii

Modified Synthesis of Safety Catch Acid-labile (SCAL) Linker

Marketa Lebl-Rinnova, Hai N. Tran, Michal Lebl

Simultaneous Fmoc and Boc Synthesis of a Contryphan Positional Scanning Library and the
Conotoxin Prialt on the Overture™ Robotic Peptide Library Synthesizer

James P. Cain, Christina A. Chantell, Michael Onaiyekan, Ogaga Ojameruaye, Mahendra Menakuru
Synthesis of Peptides with Different Lengths and Modification Positions on the Overture™ Robotic
Peptide Library Synthesizer

Christina A. Chantell, Ogaga Ojameruaye, James P. Cain, Michael Onaiyekan, Mahendra Menakuru
Synthesis of Long Peptides and Multiple Scales on the Overture™ Robotic Peptide Library
Synthesizer

Christina A. Chantell, Michael Onaiyekan, Ogaga Ojameruaye, James P. Cain, Mahendra Menakuru
Synthesis, Physico-Chemical Properties and Applications of Chiral PNAs

Tatyana Dzimbova, Tamara Pajpanova

A Flexible Approach for Attachment of Peptides to Oligonucleotides

Malgorzata Wenska, Margarita Alvira, Roger Stromberg

Application of Ring-Closing Metathesis to Grb2 SH3 Domain-Binding Peptides

Wenjian Qian, Fa Liu, Alessio Giubellino, Philip Simister, Michael C. Giano, Stephan M. Feller,
Donald P. Bottaro, Terrence R. Burke

Cu(I)- and Ru(II)-Mediated “Click” Cyclization of Tripeptides: Toward Vancomycin-Inspired
Mimics

Jingiang Zhang, Johan Kemmink, Dirk T.S. Rijkers, Rob M.J. Liskamp

Synthetic Studies Toward Lucentamycin A and 3-Alkyl-4-alkylideneprolines via Enolate-Claisen
Rearrangement

Sujeewa Ranatunga, Jinsoo Kim, Juan R. DelValle

A Novel Side-Reaction in Fmoc-SPPS: Formation of Cyclo(-Xaa-Asp-)Yaa Peptides

Daniel Samson, Giinther Loidl

On the Mechanism of Degradation of Oxytocin and its Analogues in Aqueous Solutions

Kazimierz Wisniewski, Jens Finnman, Marion Flipo, Robert Galyean, Claudio D. Schteingart
Investigation of Gamma Irradiation Effect upon Several Physiologically Relevant Peptides

Renata F.F. Vieira, Daniela T. Nardi, Nanci Nascimento, Jose C. Rosa, Clovis R. Nakaie
Synthesis and Structure Activity Relationship Study of Didehydro-derivatives of a Natural
Diketopiperazine Tryprostatin

Yuki Shinozaki, Yoshihiko Yamamoto, Haruka Takeno, Yuri Yamazaki, Fumika Yakushiji, Yoshio
Hayashi

Total Synthesis of Phalloidin

Jianheng Zhang, Xuejing Xu, Qingzheng Wang, Baosheng Liu

Peptidomimetic Ligation

Naila Assem, Aditya Natarajan, Andrei K. Yudin

Synthesis of IGF-1 Through Native Chemical Ligation

Maria L. Ufret, Deborah M. Rothman, Nicholas Prairie, Jundong Zhang, John Eynon, Jeanne
Comstock, Natia Tsomaia, Jesse Z. Dong

N-Sulfanylethylanilide Derivative as a Peptide Thioester Equivalent

Kohei Sato, Shugo Tsuda, Kohei Tsuji, Ken Sakamoto, Akira Shigenaga, Akira Otaka

XX1V

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72



Synthesis of CXCL14 and Its Derivatives Utilizing C to N or N to C Directive Sequential NCL
Protocol

Kohei Tsuji, Yoshitake Sumikawa, Kosuke Tanegashima, Akira Shigenaga, Takahiko Hara, Akira
Otaka

Selective Labeling of Lysine-Containing Biologically Active Peptides at the N-Terminus with Alexa
Fluor Dye

Dziuleta Cepeniene, Randall Irvin, Robert S. Hodges, Lajos Gera

Submonomer Solid-Phase Synthesis of Aza-Glu Peptides

David Sabatino, William D. Lubell

Synthesis of [Azaphenylglycine4]- and [Aza-1-phenyl-2,3-triazole-3-alanine4]Growth Hormone
Releasing Peptide-6 and Comparison of Their Conformations with [AzaPhe4]GHRP-6

Caroline Proulx, William D. Lubell

On the Nature of Azabicyclo[X.Y.0]alkanone and Aza-dipeptide Mimicry of Turn Conformations
Carine B. Bourguet, William D. Lubell

Biocatalysis and Superparamagnetic Nanoparticles in Peptide Chemistry

Raphaella M. Fernandes, Cleber W. Liria, Natdlia J. Costa, Liane M. Rossi, M. Terésa Machini
Sunflower Trypsin Inhibitor-1: Chemical v. Biological Synthesis

Alysha G. Elliott, David J. Craik, Joshua S. Mylne

Site-Specific Protein Labeling via Oxime and Hydrazone Ligations Using Protein
Farnesyltransferases

Mohammad Rashidian, Mark D. Distefano

Photocaged Cysteine Peptides for Studying Protein Farnesylation

Daniel Abate-Pella, Mark D. Distefano

Synthesis of a-factor and a-factor Analogs Using a Cysteine-Anchoring Method

Veronica Diaz-Rodriguez, Daniel Mullen, Mark D. Distefano

Strategies for Biosynthesis of Sizeable Transmembrane Receptor Fragments

Zhanna Potetinova, Subramanyam Tantry, Jeffrey M. Becker, Fred Naider

A New Versatile Process for Peptide Purification Using lon Exchange Centrifugal Partition
Chromatography

L. Boudesocque, N. Amarouche, P. Lameiras, R. Kapel, I. Marc, J.-M. Nuzillard, M. Giraud, J.
McGarrity, F. Quattrini, J.-H. Renault

Immobilized Peptide as Affinity Chromatography Ligand for Soybean Peroxidase Purification
Nancy B. lannucci, Silvia A. Camperi, Maria V. Miranda, Fernando Albericio, Osvaldo Cascone
Hierarchic Folding and Assembly of Cn-Symmetric Homo-Oligomers: Demonstration of Chemical
and Stereochemical Variables of Polypeptide Structure as the Design Alphabet

Punam Ghosh, Susheel Durani

Playing with Peptides: How to Build a Supramolecular Peptide Nanostructure by Exploiting Helix-
Helix Macrodipole Interactions

Emanuela Gatto, Alessandro Porchetta, Fernando Formaggio, Claudio Toniolo, Manuela Scarselli,
Maurizio De Crescenzi, Mariano Venanzi

Helical Peptides with Alternating Aib and Ala Residues are Hydrosoluble!

Alessandro Moretto, Edoardo Longo, Fernando Formaggio, Claudio Toniolo

The Fully-Extended Peptide Conformation: In Search of Stabilizing Features

Fernando Formaggio, Gema Ballano, Alessandro Moretto, Cristina Peggion, Marco Crisma,
Raffaella Lettieri, Emanuela Gatto, Mariano Venanzi, Claudio Toniolo

3-10-Helical Ladder Peptides Using Alkene Metathesis

Matteo De Poli, Sheharbano Sangji, Alessandro Moretto, Fernando Formaggio, Robert H. Grubbs,
Daniel J. O'Leary, Claudio Toniolo

Model Peptide Aggregates: The Role of Aromatic Interactions and Conformational Aspects
Mario Caruso, Gema Ballano, Fernando Formaggio, Claudio Toniolo, Mariano Venanzi

A bis-para-Carboxylated, para-Azobenzene Photoswitchable, Ca-Tetrasubstituted a-Amino Ester
Dimer for Supramolecular Applications

Alessandro Moretto, Paola Fatas, Ana I. Jiménez, Carlos Cativiela, Claudio Toniolo

A 2,5-Dioxopiperazine-Based Molecular Shuttle

Alessandro Moretto, Edoardo Longo, Fernando Formaggio, Claudio Toniolo

XXV

74

76

78

80

82

84

86

88

90

92

94

96

98

100

102

104

106

108

110

112

114



Oligo(p-phenylenevinylene)-Peptide Conjugates in Water: Synthesis and Self-Assembly Properties
Alessandro Moretto, Miriam Mba, Lidia Armelao, Marco Crisma, Michele Maggini, Claudio Toniolo
19F Solid-State NMR Investigations of an Alamethicin F50/5 Analog Carrying a CF3CO- Label
Evgeniy S. Salnikov, Jesus Raya, Cristina Peggion, Gema Ballano, Claudio Toniolo, Jan Raap,
Burkhard Bechinger

The Structural Features which Explain the Function of Prestin

Sandor Lovas, David Z.Z. He, Marcus P.D. Hatfield, Jason L. Pecka, Oseremen E. Okoruwa, Jie
Tang, Shuping Jia, Kirk W. Beisel

Structural Importance of the Lid Subdomain of Human Hsp70-1

Marcus P.D. Hatfield, Sandor Lovas

Helical Secondary Structures of Oligopeptides Composed of Chiral Five-membered Ring Amino
Acids

Masakazu Tanaka, Masanobu Nagano, Yosuke Demizu, Mitsunobu Doi, Masaaki Kurihara, Hiroshi
Suemune

Design of a Stabilized Short Helical Peptide and Its Application

Masaaki Kurihara, Yusuke Demizu, Nanako Yamagata, Yukiko Sato, Yuki Takeuchi, Mitsunobu Doi,
Masakazu Tanaka, Haruhiro Okuda

The Inherently Risky Folding Landscape of a B-Barrel Protein, CRABP1, in the Test Tube and in the
Cell

1. Budyak, B. Krishnan, M. Ferrolino, E. M. Clerico, A. Clouser, K. F. Pobre, A. Zhuravleva, L. M.
Gierasch

Studies for Optimum Design of Artificial Zinc Finger Recombinases by Evaluation of Effects of
DNA Binding Affinity and Linker Components on Recombination Efficiency

Akemi Masuda, Wataru Nomura, Kenji Ohba, Naoki Yamamoto, Hirokazu Tamamura

Synthesis of HIV Gp41 Trimer Mimics Inducing Neutralizing Antibodies Based on Remodeling of
Dynamic Structures of HIV-1 Envelope Proteins

Wataru Nomura, Toru Nakahara, Chie Hashimoto, Kenji Ohba, Tetsuo Narumi, Naoki Yamamoto,
Hirokazu Tamamura

Development of Bivalent Ligands for CXCR4 with Rigid Linkers and Application to Detection of
Cancer Cells

Wataru Nomura, Tomohiro Tanaka, Akemi Masuda, Tetsuo Narumi, Hirokazu Tamamura

Mimicry of Amyloid beta Sheets

Pin-Nan Cheng, James S. Nowick

Stimulus-Responsive B-Sheet Peptide Self-Assembly

Charles J. Bowerman, Bradley L. Nilsson

Global Versus Regional Stability in Tropomyosin: Propagation of Single-Mutation Effects Through a
Rod-Like Protein

J. Paul Kirwan, Robert S. Hodges

Solid-Phase Synthesis of a Branched Peptide to Form a Homo-Two-Stranded Coiled-Coil for the
Development of a Universal Flu Vaccine

Wendy J. Hartsock, Zhe Yan, Robert S. Hodges

Evaluation of an a-Helical Antimicrobial Peptide Targeting Gram-Negative Pathogens in a Systemic
Animal Model

Wendy J. Hartsock, Ziging Jiang, Lajos Gera, Colin T. Mant, Adriana I. Vasil, Michael Vasil, Robert
S. Hodges

Antigenic Determinants of Cross-reactivity in the Development of a Pseudomonas aeruginosa Peptide
Vaccine Targeting the Receptor Binding Domain of the Type IV Pilus

Robert S. Hodges

Cold Denaturation and Protein Stability

Miquel Adrover, Veronica Esposito, Gabriel Martorell, Annalisa Pastore, Piero Andrea Temussi
Biophysical Features and Folding Stability of a Multi-Membrane-Spanning Domain Fragment of a G
Protein-Coupled Receptor (GPCR)

Zhanna Potetinova, Boris Arshava, Jeffrey M. Becker, Fred Naider

A PNA Peptide Inducing DNAs to Form G-Quadruplex Structures Depending on a Protease Activity
Kenji Usui, Keita Kobayashi, Naoki Sugimoto

XXVi

116

118

120

122

124

126

128

130

132

134

136

138

140

142

144

146

148

150

152



All Peptide Membranes and Membrane Chimeras

Anil K. Mehta, Rong Ni, W. Seth Childers, David G. Lynn

Significance of Intermolecular Hydrogen-Bonding to Form Ion Channel by the Cyclic Tetrapeptide
cyclo(D-Ala-Dap)2

Torao Suga, Satoshi Osada, Hiroaki Kodama

Crystal Structure of Collagen Model Peptide Containing 4S-Hydroxyproline at the X-Position
Daisuke Motooka, Kazuki Kawahara, Shota Nakamura, Masamitsu Doi, Yuji Nishiuchi, Takashi
Nakazawa, Takuya Yoshida, Yoshinori Nishi, Tadayasu Ohkubo, Yuji Kobayashi

A Nanometric Platform for Synthesis and Biological Evaluation of Peptides

Gerardo Byk

Versatile Nanoplatform for Cancer Imaging and Therapy

Yuanpei Li, Juntao Luo, Kai Xiao, Joyce Lee, Wenwu Xiao, Kit S. Lam

Au25 Nanoclusters Capped by Photoactive Aib-based Peptide Ligands

Ivan Guryanov, Sabrina Antonello, Mahdi Hesari, Martina Zamuner, Flavio Maran

Effects of Peptide-Amphiphile al(IV)1263-1277 on Liposome Stability

Margaret W. Ndinguri, Gregg B. Fields

Peptide/agarose Matrices as a New Biomaterial

Yuji Yamada, Motoyoshi Nomizu

Hydrazone-Tethered Drug Release from Peptide Amphiphile Gels

John B. Matson and Samuel I. Stupp

A Collagen Peptide-Based Hydrogel with Rehydrating Properties

Charles M. Rubert Pérez, Alyssa Panitch, Jean Chmielewski

Protein Mimicry with Bioinspired Peptoid Polymers

Ronald N. Zuckermann

Design and Application of Bioactive Materials Derived from Simple Self-Assembling Peptides
Bradley L. Nilsson, Charles J. Bowerman, John T. M. DiMaio, Todd M. Doran
Oligo-Benzamides: Versatile Scaffolds to Mimic Protein Helical Surfaces

Jung-Mo Ahn

Solution- and Solid-Phase Synthesis of Bis-Benzamide Libraries as alpha-Helix Mimetics and Their
Evaluation on Inhibitory Activity to Prostate Cancer

Tae-Kyung Lee, Preethi Ravindranathan, Ganesh V. Raj, Jung-Mo Ahn

Solution Structure of a GLP-1 Receptor Peptidomimetic Agonist, Ac-SH3-GLP-1(22-36)-NH2
Isuru R. Kumarasinghe, Eunice Murage, Jung-Mo Ahn

Inhibition of Anti-Apoptotic Bel-2 Family Proteins by Tris-Benzamides-Based alpha-Helix Mimetics
Kajal A. Bhimani, Dang Tran, Myoung H. Kim, Rey-Chen Pong, Jer-Tsong Hsieh, Jung-Mo Ahn
Mechanisms of Cancer Cell Death Induced by Two Novel Cationic b-Peptidomimetics

Dominik Ausbacher, Terkel Hansen, Gunbjorg Svineng, Morten B. Strom

Development of CXCR4 Specific Peptidomimetic Agonists

Christine Mona, Marilou Lefrangois, Marie-Reine Lefebvre, Jérome Cabana, Simon Lamothe,
Richard Leduc, Eric Marsault, Nikolaus Heveker, Emanuel Escher

In vitro Assessment of the Cytotoxic Effects of Novel RGD-mimetics

Tamara Pajpanova, Kaloyan Georgiev, Tatyana Dzimbova, Milena Georgieva, Desislava Staneva,
George Miloshev

Novel Cyclic Beta-Hairpin-like Peptidomimetics Modulating Cell Adhesion in Multiple Myeloma
Priyesh Jain, David Badger, Philip Murray, Yi Liang, Anthony W. Gebhard, Michael F. Emmons,
Rajesh R. Nair, Lori A. Hazlehurst, Mark L. McLaughlin

Cyclic Beta-Hairpin Peptides as Inhibitors of p5S3-MDM2 Interactions

Priyesh Jain, Yi Liang, Xiaolong Li, David Badger, Jiandong Chen, Mark L. McLaughlin

Cyclic Raf-1 Peptide as Modulator of Rb-Rafl Interactions

Priyesh Jain, Philip Murray, Monika Verma, Srikumar P. Chellappan, Mark L. McLaughlin
Designer Binding Proteins as Peptide and Antibody Mimics

Shohei Koide

XXVil

154

156

158

160

162

164

166

168

170

172

174

176

178

180

182

184

186

188

190

192

194

196

198



Synthesis and SAR Around the R6 Position of 2(1H)-Pyrazinone Based Hepatitis C (HCV) NS3
Protease Inhibitors

Anna Karin Belfrage, Johan Gising, Hiba Alogheli, Angelica Ehrenberg, Sofia Svahn Gustafsson,
Mats Larhed, U. Helena Danielson, Anja Sandstrom

Design and Synthesis of Linear Natriuretic Peptide Clearance Receptor (NPR-C) Antagonists: Series [
Elaref Ratemi, Denis Gravel, T.J. Reddy, Gaogiang Yang, Cedric Rieux, Ali Haddadine, Philippe
Crine, Thomas Loisel, Isabelle Lemire, Leng Hong Pheng

Cyclic Peptidomimetics as Natriuretic Peptide Clearance Receptor (NPR-C) Antagonists: Series II
Elaref Ratemi, Denis Gravel, T.J. Reddy, Gaogiang Yang, Ali Haddadine, Philippe Crine, Isabelle
Lemire

Exploring Species Selectivity in Protein-Protein Interactions Using Synthetic Binding Site Mimetics
Julia Meier, Kristin Kassler, Heinrich Sticht, Jutta Eichler

The Wild Bee Venom — Rich Source of Antimicrobial Peptides

Lenka Monincova, Sabina C'ujovd, Jirina Slaninova, Viadimir Fucik, Lenka Borovickova, Zdenék
Voburka, Oldrich Hovorka, Josef Cvacka, Lucie Bednarova, Vaclav Cefovsk;?

Comparative Study on the Antimicrobial Effect of Small Cationic Homopeptides

Fanny Guzman, Felipe Leon, Sergio Marshall, Claudia Ojeda, Fernando Albericio, Patricio
Carvajal-Rondanelli

Exploring the Spectrum of Biological Activities of Fusaricidins and Their Analogs

Nina Bionda, Mare Cudic, Predrag Cudic

Isolation, Identification, and Distribution of Phoenixin

Rong-Ming Lyu, Xiang-Qun Chen, Qing Tian, Oliver Jahraus, Nae J. Dun, Jaw-Kang Chang
Targeted Non-Invasive Optical Imaging Agent for Fluorescence Tomography Studies

Richard S. Agnes, Ann-Marie Broome, James P. Basilion

Probing the Effect of Gomesin and Its Analogues on Tumoral Cells via Confocal Microscopy
Marcus V. Buri

Highly Constrained GLP-1 Analogues as Non-Invasive PET Imaging Agents for the Assessment of
Pancreatic Beta-Cell Mass

Jung-Mo Ahn, Eunice N. Murage, Su-Tang Lo, Mai Lin, Xiankai Sun

Rare Earth Endo-Nitrite-Cluster-Fullerenes Functionalized with the BioShuttle Carrier — Candidates
for MR-Contrast Agents?

Ruediger Pipkorn, Lothar Dunsch, Manfred Wiessler, Waldemar Waldeck, Klaus Braun

A Novel Nitric Oxide Sensor Using Fluorescent Peptides Attached to Iron Complexes

Hiroshi Miyazaki, Kenji Usui, Satoshi Fujii

Iron Complexes of Peptide Conjugates: Theoretical and Raman Spectroscopic Study

Jaroslav Sebestik, Martin S'afaﬁk, Petr Bour

Use of Environmentally Sensitive Fluorophores to Assess Peptoid Structures

Amelia A. Fuller, Stanley C. Hiew, Frederick J. Seidl, Marisa A. Plescia

Synthesis and Application of Fluorescent SDF-1 Derivatives

Ryo Masuda, Shinya Oishi, Noriko Tanahara, Hiroaki Ohno, Akira Hirasawa, Gozoh Tsujimoto,
Yoshiaki Yano, Katsumi Matsuzaki, Nobutaka Fujii

Novel 99mTc(CO)3-Labeled Cyclic a-MSH Analogs

Mauricio Morais, Paula D. Raposinho, Maria Cristina Oliveira, Jodo D.G. Correia, 1. Santos
Synthesis and Characterization of Tetra-amine Chelator Conjugated Peptide for Melanoma Imaging
F. Gallazzi, X. Zhang, T.P. Quinn

Synthesis and Characterization of DOTA-Coupled Dimeric Y1 Receptors Antagonists for Breast
Cancer Targeting

David Chatenet, Renzo Cescato, Beatrice Waser, Jean Rivier, Jean Claude Reubi
99mTc(I)-Labeled Homobivalent a-MSH Analogs for Melanoma Detection

Jodo D.G. Correia, Mauricio Morais, Paula D. Raposinho, Maria C. Oliveira, 1. Santos

Design, Synthesis and Study of New Multimeric Ligands - Application as Vectors for Cancer
Diagnosis and Therapy

Nabila Brabez, Liping Xu, Robert J. Gillies, Ronald M. Lynch, Gerard Chassaing, Solange Lavielle,
Victor J. Hruby

XXViil

200

202

204

206

208

210

212

214

216

218

220

222

224

226

228

230

232

234

236

238

240



Spectroscopic Studies of Conformational Properties of Bradykinin and its TOAC-Labeled
Derivatives in Solution and in the Presence of Model Membranes

Nélida Marin, Renata F.F. Vieira, Clovis R. Nakaie, Shirley Schreier

Structural Characterization of a Three Transmembrane Domain Fragment of a GPCR in Membrane
Mimetic Environments

Katrina E. Caroccia, Martin Poms, Racha Estephan, Leah S. Cohen, Boris Arshava, Oliver Zerbe,
Jeffrey M. Becker, Fred Naider

Studies on Large Fragments of a G Protein-Coupled Receptor in Membrane Mimetic Media

L. S. Cohen, A. Neumoin, B. Arshava, K. Caroccia, Z. Potetinova, M. Hauser, J.M. Becker, O. Zerbe,
F. Naider

Tat-Mediated Delivery and Visualization of Antiparasitic Drugs into Leishmania

B.G. delaTorre, J.R. Luque, V. Hornillos, A.U. Acufia, F. Amat-Guerri, L. Rivas, D. Andreu

Pulsed ESR Study of the Topology and Dynamics of a Spin-Labeled Lipopeptaibol Antibiotic in a
Lipid Membrane

Victoria N. Syryamina, Nicolay P. Isaev, Marta De Zotti, Cristina Peggion, Fernando Formaggio,
Claudio Toniolo, Jan Raap, Sergei A. Dzuba

Cationic Antimicrobial Peptide-Induced Bacterial Membrane Disruption Monitored by Atomic Force
Microscopy

Lois M. Yin, Soyoung Lee, Michelle A. Edwards, Christopher M. Yip, Charles M. Deber

An Unusual Spectroscopic Approach for Assessing the Binding Site of the Bradykinin B2 Receptor
Douglas L. Duarte, Luciana Malavolta, Renata F.F. Vieira, Laerte Oliveira, Shirley Schreier, Clovis
R. Nakaie

Structure, Dynamics, and Bioactivity of Synthetic Analogues of the Antimicrobial Peptide
Trichodecenin I

Emanuela Gatto, Gianfranco Bocchinfuso, Antonio Palleschi, Lorenzo Stella, Mariano Venanzi,
Simona Oancea, Marta De Zotti, Fernando Formaggio, Claudio Toniolo

Single-Channel Properties of Peptides Inserted in Natural and Artificial Membranes

Mascia Benedusi, Anna Fasoli, Sara Bobone, Barbara Orioni, Marta De Zotti, Fernando Formaggio,
Claudio Toniolo, Lorenzo Stella, Giorgio Rispoli

A Nondestructive Methodology for the Configurational Assignment of Iva Residues in Peptaibiotics
Marta De Zotti, Barbara Biondi, Marco Crisma, Claudia U. Hjorringgaard, Albrecht Berg, Hans
Briickner, Claudio Toniolo

Inhibition of P-Glycoprotein Using "Clicked" Bivalent Inhibitors

Jerrin Kuriakose, Christine A. Hrycyna, Jean Chmielewski

Synthesis of Fmoc-Gly-Ile Phosphinic Pseudodipeptide: An Essential Building Block for
Construction of Matrix Metalloproteinase Inhibitors (MMPIs)

Manishabrata Bhowmick, Gregg B. Fields

Synthesis of Small Peptides to Probe Oligomeric Enzyme Structure in Pyrimidine Biosynthesis
Betsy Huang, Allesha Cutlip, Raneem AlKhatib, Mahalakshmi Kotichukkala, Hedeel Evans, Deborah
L. Heyl

Design and Application of Bpa-Containing Peptides for Studying Ras-Converting Enzyme

Kelly Kyro, Walter K. Schmidt, Mark D. Distefano

Light Activatable, Fluorescence Reporting cAMP Dependent Protein Kinase

Hsien-Ming Lee, Weichen Xu, David S. Lawrence

Rational Design of a Novel Allosteric Peptide that Selectively Inhibits One of 3PKC Function

Nir Qvit, Marie-Helene Disatnik, Daria Mochly-Rosen

Synthesis of Novel Dipeptidyl Oxymethyl Ketones as Caspase Inhibitors

Hinyu N. Nedev

Preparation and Analysis of One-Bead One-Compound Libraries for Studying Protein Prenylation
Specificity

Yen-Chih Wang, Mark Distefano

The Role of Protein Kinase C Epsilon in the Regulation of Endothelial Nitric Oxide Synthase (eNOS)
During Oxidative Stress Caused by Extracorporeal Shock Wave Lithotripsy (ESWL)

Edward S. lames, Kerry-Anne Perkins, Qian Chen, Lindon H. Young

XXIX

242

244

246

248

250

252

254

256

258

260

262

264

266

268

270

272

274

276

278



Effects of Protein Kinase C Selective beta II Peptide Inhibitor on Real-Time Blood Nitric Oxide and
Hydrogen Peroxide Release Under Acute Hyperglycemia

Michael Minni, Qian Chen, Kyle Bartol, Edward S. lames, Maria Kern, Kerry-Anne Perkins, Brian
Rueter, Lindon H. Young

The Effects of G6 6983 and a Selective Protein Kinase C beta II Peptide Inhibitor on Local
Hyperglycemia-Induced Leukocyte-Endothelial Interactions

Qian Chen, Edward S. Iames, Daniel Torino, Kerry-Anne Perkins, Brian Rueter, Catherine Prince,
Lindon H. Young

Effects of a Selective Protein Kinase C beta II Peptide Inhibitor on Real-Time Blood Nitric Oxide
and Hydrogen Peroxide Release in Femoral Artery/Vein Ischemia and Reperfusion

Kyle D. Bartol, Kerry-Anne Perkins, Qian Chen, Lindon H. Young

The Effects of Protein Kinase C (PKC) Epsilon Peptide Regulation on Endothelial Nitric Oxide
Synthase (eNOS) Uncoupling on Leukocyte-Endothelial Interactions in Rat Mesenteric Postcapillary
Venules

Maria A. Kern, Lindon H. Young, Edward S. lames, Qian Chen

Myristoylation of Protein Kinase C beta I1/zeta Peptide Inhibitors, or Caveolin-1 Peptide Facilitates
Rapid Attenuation of Phorbol 12-Myristate 13-Acetate (PMA) or N-formyl-L-methionyl-L-leucyl-L-
phenylalanine (fMLP) Activated Leukocyte Superoxide Release

Kerry-Anne A. Perkins, Kyle Bartol, Qian Chen, Erin Feinstein, Lindon H. Young

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

Jason Arsenault, Enrico Ferrari, John O'Brien, Chungjing Gu, Dhevahi Niranjan, Violeta Ruipérez,
Bazbek Davletov

Conjugates of beta-Lactams and Host Defense Peptides as Antibiotic Prodrug Candidates

Stéphane Desgranges, Liam P. Burke, Carol C. Ruddle, Tara M. Mc Fadden, Deirdre Fitzgerald-
Hughes, Hilary Humphreys, Timothy P. Smyth, Marc Devocelle

Peptide-Membrane Interaction Analysis of an Improved Antimicrobial Peptide Derived from the 107-
115 hLz Fragment

Nancy B. lannucci, Axel Hollmann, Maria R. Diaz, Osvaldo Cascone, Fernando Albericio, Anibal E.
Disalvo

Characterization of LPS-Targeting Peptides Binding to Live Pseudomonas

Timothy Paradis, Wen Lin, Ron Gladue, Jeffrey Culp

Bioassays of Analogs of Pleurocidin-Amide Indicate that Change at N-terminus is Key to Improved
Efficacy

Roxanne LaCroix, Krishna Tamminedi, David E. Ryder, Jay F. Sperry, Lenore M. Martin

Effect of Membrane Negative Charge on the Interaction of the Bioactive Peptide Gomesin and Its
Linear Analogue with Lipid Bilayers

Tatiana M. Domingues, Katia R. Perez, Karin A. Riske, Antonio Miranda

Pharmacokinetic Profile of FE 203799: A Novel Long Acting Peptide Agonist of Glucagon-Like
Peptide-2 (GLP-2)

Karthik Srinivasan, Steve Qi, Diane M. Hargrove, Jennifer Hartwig, Nicky Ferdyan, Sudarkodi
Alagarsamy, Glenn Croston, Régent Laporte, Javier Sueiras-Diaz, Kazimierz Wisniewski, Halina
Wisniewska, Mark Lu, Alexander P. Posch, Claudio D. Schteingart

Synthesis and Pharmacological Characterization of Novel, Potent and Low Clearance GLP-2
Analogues

Kazimierz Wisniewski, Javier Sueiras-Diaz, Guangcheng Jiang, Robert Galyean, Mark Lu, Glenn
Croston, Diane M. Hargrove, Steve Qi, Karthik Srinivasan, Jennifer Hartwig, Nicky Ferdyan, Halina
Wisniewska, Régent Laporte, Sudarkodi Alagarsamy

Theoretical Studies of Angiotensin II Analogues Against Plasmodium Gallinaceum

Adriana F. Silva, Marcelo D.T. Torres, Mayra Chamlian, Erick L. Bastos, Vani X. Oliveira

The Role of the Amino Acid Side Chain Residues in the Biological Action of Angiotensin II, Against
the Malaria Sporozoites

Adriana F. Silva, Ceres C. Maciel, Margareth de L. Capurro, Antonio Miranda, Vani X. Oliveira

XXX

280

282

284

286

288

290

292

294

296

298

300

302

304

306

308



Synthesis and Biological Evaluation of Novel CXCR4 Antagonists Containing Amidine-type Peptide
Bond Isosteres

Eriko Inokuchi, Shinya Oishi, Tatsuhiko Kubo, Hiroaki Ohno, Kazuya Shimura, Masao Matsuoka,
Nobutaka Fujii

Synthetic Agonists for the CXCR4 Chemokine Receptor

Marilou Lefrangois, Marie-Reine Lefebvre, Geneviéve Saint-Onge, Philip Boulais, Jéréme Cabana,
Simon Lamothe, Richard Leduc, Pierre Lavigne, Nikolaus Heveker, Emanuel Escher

Cryptides and their Accumulative Signaling: A Novel Regulatory Mechanism by Functional
Peptides Hidden in Protein Structures

Hidehito Mukai, Yoshiaki Kiso

Ala-Walk Analogs of Oxytocin — HPLC-Based Conformational Studies

Michal Lebl, Jirina Slaninova

Enhanced Hydrophobicity at the Loop of Desmopressin Improves Its Antiproliferative Activity
Nancy B. lannucci, Giselle Ripoll, M. Belén Pastrian, Juan Garona, Osvaldo Cascone, Graciela
Ciccia, Daniel Gomez, Daniel Alonso

Development and Pharmacological Characterization of a Urotensin II Derivative Exhibiting
Distinctive Antagonistic Properties

David Chatenet, Quang Trinh Nguyen, Myriam Létourneau, Ngoc-Duc Doan, Jocelyn Dupuis, Alain
Fournier

ZP2435 Decreases Body Weight Gain In Diet-Induced Obese Wistar Rats

Lars Bo L. Hansen, Jens R. Daugaard

Pharmacological Characterization of Human Melanocortin-4 Receptor Polymorphisms and Targeted
Functional Rescue by Ligands

Carrie Haskell-Luevano, Erica M. Haslach, Zhimin Xiang, Andrzej M. Wilczynski, Huisuo Huang,
Richard A. Houghten, Jon Appel, Marc Guilianotti, Ginamarie Debevec, Phaedra Geer, Sally A.
Litherland

Design, Synthesis and Structure Characterization of Novel Peptide Template to Probe Melanocortin
Receptors Selectivity and Potency

Anamika Singh, Marvin Dirain, Arthur S. Edison, Carrie Haskell-Luevano

Urea Based Template for Melanocortin Receptors: Design, Synthesis and Structure-Activity
Relationship Studies

Anamika Singh, Johannes Kast, Marvin Dirain, Huisuo Huang, Carrie Haskell-Luevano

Use of a Tetrapeptide Library to Discover Ligands that Restore Function at a Human Melanocortin-4
Receptor Polymorphism

Erica M. Haslach, Huisuo Huang, Marc Giulianotti, Jon Appel, Ginamarie Debevec, Phaedra Geer,
Richard A. Houghten, Carrie Haskell-Luevano

Design Strategies to Produce Receptor Subtype Selective Peptide Agonists and Antagonists for
Melanocortin Receptor System

Dhanasekaran Muthu, Robert Soto, Minying Cai, Yen Shan Lim, Dev Trivedi, Victor J. Hruby
Novel Designed Melanotropins Lead to Selective Cell Signaling

Minying Cai, James P. Cain, Jennifer M. Bao, Dhanasekaran Muthu, Dev Trivedi, Victor J. Hruby
Incorporation of Beta-Amino Acids in MT-II and SHU9119

Vinod V. Kulkarni, Minying Cai, Dhanasekaran Muthu, Victor J. Hruby

Synthesis of Analogue of a-MSH for Targeting of Melanocortin Receptors—Copper-Free Click
Chemistry Approach

Alexander Kuzmin, Josef Vagner, Natalie Barkey, David Morse, Robert Gillies, Victor J. Hruby
Effects of Naloxone and JTC-801 on Analgesic Activity of Novel N/OFQ(1-13)NH2 Analogues
Adriana I. Bocheva, Elena B. Dzhambazova, Petar T. Todorov, Nikola D. Paviov, Emilia D.
Naydenova

Structure-Activity Relationships of the Peptide Kappa Opioid Receptor Antagonist Zyklophin
Anand A. Joshi, Thomas F. Murray, Jane V. Aldrich

Orally Active Opioid Peptides as Leads for Drug Development

Jane V. Aldrich, Santosh S. Kulkarni, Sanjeewa N. Senadheera, Nicolette C. Ross, Kate J. Reilley,
Shai O. Eans, Michelle L. Ganno, Jay P. McLaughlin

XXX1

310

312

314

316

318

320

322

324

326

328

330

332

334

336

338

340

342

344



Improved Synthesis of CJ-15,208 Isomers and Their Pharmacological Activity at Opioid Receptors
Sanjeewa N. Senadheera, Santosh S. Kulkarni, Jay P. McLaughlin, Jane V. Aldrich

Development of Non-opioid Dynorphin A Analogs for the Modulation of Pain

Yeon Sun Lee, David Rankin, Briana Paisely, Sara M. Hall, Dhana Muthu, Jose J. Ortiz, Frank
Porreca, Josephine Lai, Victor J. Hruby

Design and Synthesis of Novel Bifunctional Ligands (Opioid Agonist and Bradykinin Antagonist) for

Treatment of Chronic and Neuropathic Pain

Srinivas Deekonda

Kappa Opioid Tetrapeptides from Expanded Deconvolution of a Positional Scanning Library
Jaime A. Misler, Margaret E. Cazares, Travis LaVoi, Tina L. Gibbins, Laura E. Maida, Angela
Morales, Marc A. Giulianotti, Colette T. Dooley

Cyclic Fluorescent Opioid Peptides from a Combinatorial Library

Yangmei Li, Margaret E. Cazares, Ginamarie Debevec, Marc A. Giulianotti, Richard A. Houghten,
Colette T. Dooley

Analgesic Effects of Novel Hexapeptide Analogues as Nociceptin Receptor Ligands

Emilia D. Naydenova, Nikola D. Pavlov, Petar T. Todorov, Elena B. Dzhambazova, Adriana 1.
Bocheva

Synthesis and Investigations of Peptidic-Non-Peptidic Bivalent Ligands for Treatment of Pain

R. Vardanyan, Y.S. Lee, J.P. Cain, P. Davis, T.W. Vanderah, J. Lai, F. Porreca, Victor J. Hruby
Energy Balance Studies and Cancer

Joel Nyberg, Minying Cai, Kimberly Osesky, Victor J. Hruby

Comparative Study of Computer Modeling and Biological Testing of New Kyotorphin Analogues
Tatyana Dzimbova, P. Milanov, Tamara Pajpanova

Enhancement of HIV-1 Infectivity by Amyloid Peptides

John T. M. DiMaio, David Easterhoff, Todd Doran, Stephen Dewhurst, Bradley L. Nilsson
Probing the Effect of Turn Nucleation on Amyloid Self-Assembly Using b-Turn Peptidomimetics
Todd M. Doran, Bradley L. Nilsson

Inhibition of Human Islet Amyloid Polypeptide Aggregation and Membrane Damage in B-islet Cell
Mimics

Brenan Wilson, Deborah L. Heyl

Stabilization of the Amyloid B-Peptide in a Helical Conformation Reduces A Toxicity

Dmytro Honcharenko, Partha P. Bose, Jan Johansson, Roger Strémberg

Peptides Derived from the Central Domain of the Human SAA Protein are Forming Amyloid-Like
Fibrils In Vitro

Emanuel Perugia, Mati Fridkin

A Dual-Acting Heterodimer Peptide

Graeme Kelly, Tanya Smith, Marcus Sims, Marc Devocelle

Truncation of a 20-mer Wild Type Bim BH3 Domain Peptide: Identification of The Minimum
Sequence Necessary for Promoting Cell Death of Prostate Cancer (PC3) Cells

Mohamed Elsawy, Lorraine Martin, Brian Walker

NMR Analysis of Synthetic Peptides Agonist to PTPRJ, a Receptor-Type Protein Tyrosine
Phosphatase with Tumor Suppressor Activity

Diego Brancaccio, Alfonso Carotenuto, Antonio Limatola, Pietro Campiglia, Francesco Trapasso,
Ettore Novellino

Enhancement of VEGF-binding Peptide Potency by alpha-Helical Extensions

Yanwen Fu, Jie Huang, Bin Liu, Ping Jin, Joel Desharnais, Bryan Oates, Jing-Yu Lai, Venkata R.
Doppalapudi, David Tumelty, Curt W. Bradshaw, Abhijit Bhat

Development of Readthrough Peptides from Dipeptidic Antibiotics (+)-Negamycin for Duchenne
Muscular Dystrophy Chemotherapy

Yoshio Hayashi, Akihiro Taguchi, Mayuko Ina, Yuri Yamazaki, Fumika Yakushiji, Thomas Regnier,
Shigenobu Nishiguchi, Yoshiaki Kiso, Masataka Shiozuka, Ryoichi Matsuda

Polymeric Combination Therapy Based on Host Defence Peptides Targeting Cancer Cells

Graeme Kelly, Angnieszka Foltyn-Afria Kai, Siobhan McClean, Yvonne Smith, Judy Harmey, Marc
Devocelle

XXXii

346

348

350

352

354

356

358

360

362

364

366

368

370

372

374

376

378

380

382

384



Potent VEGF Trapping CovX-Body with Antitumor Activity

Dingguo Liu, Venkata R. Doppalapudi, Jie Huang, Ping Jin, Bin Liu, Lingna Li, Joel Desharnais,
Jing-Yu Lai, Gang Chen, Nancy Levin, Abhijit Bhat, Curt W. Bradshaw, Gary Woodnutt, Rodney W.
Lappe

Optimization of Glioblastoma-Targeting Peptide Ligand LXY'1 Using One-Bead One-Compound
Focused Library Approach

Ruiwu Liu, Wenwu Xiao, Harry Tseng, Yanlei Liu, Eduardo Sanchez, Anisha Mazloom, Jia Lin,
Fernanda C. Bononi, Kit S. Lam

A Synthetic 83 Amino Acid Long Peptide Corresponding to the Minimal Metacaspase Catalytic
Domain Induces Cell Death in Leishmania major

Servis Catherine, Zalila Habib, Gonzalez Iveth, Lozano Leyder, Fasel Nicolas

In vitro Assessment of the Cytotoxic Effects of Hydrazide Derivatives of Unnatural Amino Acids
Tatyana Dzimbova, Ivan Iliev, Kaloyan Georgiev, Roumyana Detcheva, Anelia Balacheva, Tamara
Pajpanova

Development of Biotin-Tagged Plinabulin Chemical Probes towards the Elucidation of Binding
Mechanism of a Diketopiperazine Based Anti-microtubule Agent

Yuri Yamazaki, Yui Kido, Yurika Masuda, Koushi Hidaka, Hiroyuki Yasui, Yoshiaki Kiso, Fumika
Yakushiji, Yoshio Hayashi

Loop Mutations in a CFTR Transmembrane Helical Hairpin

Vincent G. Nadeau, Charles M. Deber

Cell Penetration Properties of Pituitary Adenylate Cyclase-Activating Polypeptide

Ngoc-Duc Doan, Thi Tuyet Mai Nguyen, Myriam Létourneau, David Chatenet, Alain Fournier
Influence of Epitope Multiplicity, Attachment Mode and Orientation on the Immune Response of
Multiple Antigenic Peptides

M. Monso, E. Blanco, C. Cubillos, N. Moreno, F. Sobrino, D. Andreu, B.G. delaTorre

Chemical Generation of Bispecific Antibodies from Peptide Pharmacophores

B. Liu, V. Doppalapudi, J. Huang, D. Liu, P. Jin, L. Li, J. Desharnais, C. Hagen, N. Levin, M.
Shields, M. Parish, R. Murphy, J. Rosario, B. Oates, J. Lai, M. Matin, Z. Ainekulu, A. Bhat, C.
Bradshaw, G. Woodnutt, G. Chen, Y. Fu, D. Tumelty, R. Lappe

Preparation of Anti-B-Functionalized y,5-Unsaturated Amino Acids via Asymmetric
Thio-Claisen Rearrangement and Using Them for the Synthesis of Novel Cyclic

Melanocortin Analogues

Zhihua Liu, Sukeshi J. Mehta, Kwang-Soo Lee, Bryan Grossman and Victor J. Hruby

Solid-Phase Peptide Synthesis: State of the Art

Fernando Albericio, Ayman El-Faham, Myriam Gongora-Benitez, Ramon Subirds-Funosas and
Judit Tulla-Puche

XXX1il

386

388

390

392

394

396

398

400

402

404

406



Proceedings of the 22" American Peptide Symposium
Michal Lebl (Editor)
American Peptide Society, 2011

Comparative Study of Computer Modeling and Biological
Testing of New Kyotorphin Analogues

Tatyana Dzimbova', P. Milanov®, and Tamara Pajpanova1
!Institute of Molecular Biology “Roumen Tsanev”, Bulgarian Academy of Sciences, 1113, Sofia, Bulgaria;
South-West University "Neofit Rilski", 2700, Blagoevgrad, Bulgaria

Introduction

The most important thing is to know with which receptor kyotorphin, respectively its analogues,
interacts. Kyotorphin (KTP) was isolated from bovine brain by Takagi and co-workers [1,2]. This
endogenous dipeptide (L-Tyr-L-Arg) belongs to the neuropeptide family due to its opiate-like
activity. The Tyr-Arg motif exists widely through-out the brain, not only as KTP, but also as the
N-terminal part of several endogenous analgesic peptides [3,4]. This peptide is very rapidly
degraded by aminopeptidases [5]. Many of these properties are typical for neurotransmitters, and
it is not surprising that KTP has also nonopioid action independent of enkephalin release [6].
There is evidence suggesting that KTP does not bind the opiate receptors (i, 8, k), but that it
exerts Met-enkephalin-release force [7]. These results led to the suggestion that the dipeptide
bind to a specific receptor (KTP receptor, KTPr) [8], triggering a cascade of events that leads to
strong analgesia in the brain [9,10]. Despite the fact that several studies [7,11,12] confirm the
existence of a KTPr, it has not yet been identified. There is still the question of whether the KTPr
is specific [11], or the result of mixed oligomerization of p- and d-opioid receptors [13]. The L-
Tyr residue at first position of the peptide presented in most of the opioid peptides. It is believed
to be crucial for receptor recognition [14,15] due to both n-stacking [16] and hydrogen-bonding
_ with the alcohol of the phenol group [17]. A protonable
"\ . w-_ N-terminal group is also present in KTP and, when
{ =’ { ,  protonated, can form a salt bridge with an anionic group
D L in the receptor, which is typical for the morphine/p-
receptor interaction [17]. Another important aspect of the
- M =  KTP-receptor interaction is orientation. By fitting the
e W " ="V = KTP conformations to the structure of morphine,
W S Machuqueiro et al. [18] tried to exclude the hypothesis
Bao” that the KTPr pocket is similar to that of the p-receptor.
They observed exactly opposite. The best-fitted KTP
Fig. 1. New KTP analogues. conformations revealed several nonobvious aspects: 1)
there was no preference for any N-terminus charge or
cis/trans conformation in the set; and 2) the predominance of the extended conformations (both
cis and trans) results in the Arg side chain not invading the vicinities of the phenol group of the
Tyr. That allowed it to be presented to the receptor without any hindering effects. These results
suggest that, despite the fact that KTP does not bind to the opioid receptors, there is no indication
for the KTPr pocket to be very different from those of the opioid receptors. Using all this data we
can consider that the receptor pocket is the same as in p-receptor, and to try to explain biological
effect of analogues using computational methods.

Results and Discussion

Synthesis. The synthesis of the four new analogues of KTP was realized by synthetical
approaches based on methods of peptide synthesis in solution — mixed anhydride and activated
esters method. For Na-protection Z- and Tos-groups were used, and for carboxyl protection
benzyl and methyl ester, respectively. Strategy for minimal side chain protection was applied —
phenol hydroxyl group in Tyr and sulfo-guanidino group in NsArg were unprotected during the
coupling reaction. Synthetic schemes were presented previously [19].

Biological activity. Male Wistar rats (180-200 g) and male albino mice (25-28 g) were used.
Two methods were applied — Paw-pressure and Hot plate test. Norsulfoarginine (1 mg/kg, i.p.),
NsArg-Tyr, Tyr-NsArg, Tyr-NsArgNH, and Tyr-NsAr-OBzl (all at a dose of 5 mg/kg, i.p.)
applied alone exerted well-pronounced antinociceptive effect in PP test and they significantly
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increased HP latency. Obtained results showed that only Tyr-NsArg-OBzl increase significantly
the pain threshold vs. native peptide KTP on 15th minute. On the 30th minute only Tyr-NsArg
had analgesic effect compared to the control and KTP [19].
Computer modeling. With a help of computer modeling we tried to explain the activity of the
® ® kyotorphin analogues synthesized by us.
® v @@ @®° @ o/ =& As a model of p-receptor we used
; ) - ¥ published in PBDe (2iqo). Docking
studies were performed by using GOLD
4.1 (Genetic Optimization for Ligand
Docking) [17], run on Linux operating
system. Energy minimization, Molecular
Dynamics, and visualizations were made
on MOE  (Molecular  Operating
Environment).
The amino acid residue Asp 147

; e & T e o o was predicted to be a key binding site of

@ @g~ D = e E @ F the cationic amino group in the p

@ selective ligands. Aromatic ring in
Fig. 2. Interactions in receptor surface. ligand interact with Tyr 299 and

hydrogen bonding interaction between
the phenolic hydroxyl group of ligand, and both the amino group of Lys303, and hydroxyl group
of Tyr 148 were proposed to be major forces for binding. In the case of KTP (A) interaction of
guanidino group with Asp 147, and Thr 218 and Tyr 148 occurs. Free carboxyl group binds Lys
233 residue, and His 297 forms H-bond with free amino group of Tyr residue. Additional
stabilization of this complex is ensured by aromatic interaction between aromatic rings of Trp
293 and Tyr. Interaction between receptor and NsArg (B) is very week — there is no
conformational fitting. Replacement of Arg with NsArg in KTP (C) makes molecule very
different. Protonation of sulfoguanidino-group does not occur under physiological conditions,
and all interactions due to this effect are not possible. In the case of reversed KTP (D) analogue
situation is completely different. Interactions occur between different residues in the receptor.
Better ligand-receptor interaction appears in the case of Tyr-NsArg-OBzI (E). Binding of the free
amino group with Asp 147 and Thr 218, interaction between Tyr 148, and aromatic ring of
benzyl ester, donor-acceptor interactions as well as H-bond formation — all this shows that the
binding is very strong. Tyr-NsArgNH, (F) interacts with a receptor by forming H-bond (His 297
and sulfoguanidino group), side chain interactions, and acidic-basic interaction (Asp 147 and
protonated amino group).
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