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History of the Polish Peptide Symposia

Peptide research in Poland commenced in early $@ti¢he Technical University of
Gdaisk by professor Emil Taschner was continued byshiscessors, i.e. professors:
Andrzej Chimiak (Technical University of Galsk), Gotfryd Kupryszewski (University
of Gdaisk), Bogdan Liberek (University of Gfisk), Barbara Rzeszotarska (University
of Opole), Teresa Sokotowska (Technical Universily Gdaisk) and Czestaw
Wasielewski (Technical University of Giakk). Almost at the same time, peptide
research began in three other centres: at the Wadsaversity by professor Stefania
Drabarek, at the Technical University of t0lly professor Mirostaw T. Leplawy, and
at the Wroctaw University by professor Ignacy ZerSion. At present, more than 200
research workers from about twenty groups are rawlin peptide research. Their
interests focused on the chemical synthesis, sitreicbharmacology, biochemistry and
immunology of biologically active peptides. All asps of peptide and amino acid
chemistry and biology are presented and discusseth® Polish Peptide Symposia
which have become the main forum for exchangingvsidy the Polish peptide
chemists. The first Polish Peptide Symposium waddg e G. Kupryszewski in Gaak

in 1967. Since the second symposium, which tookepla 1973 in Wdzydze near
Gdaisk, the Polish Peptide Symposia are organized esergnd year alternatively to
the European Peptide Symposia. Usually about 1%fidee chemists and biologists
take part. Also foreign colleagues participatehiase meetings. Since the XVI Polish
Peptide Symposium official language is English. Tt of the Polish Peptide
Symposia, their locations, dates and organizergiaes below.

Contributed by Krzysztof Rolka

Number | Location Year |Organizer

| Gdansk 1967 | Gotfryd Kupryszewski

I Wdzydze near Gdak 1973 | Andrzej Chimiak

1} Warsaw 1975 | Stefania Drabarek

Y Olesnica 1977 | Ignacy Z. Siemion

\% Bronistawow near £.6#l 1979 | Mirostaw T. Leplawy

VI Serock 1981 | Wincenty Kwapiszewski

Vi Turawa near Opole 1983 Barbara Rzeszotarska

VIl Jastrzbia Goéra near Gask 1985 | Zbigniew Grzonka

IX Putawy 1987 | Jan lzdebski

X Polanica zdrgj 1989 | Przemystaw Mastalerz

Xl £6dz 1991 | Mirostaw T. Leplawy

Xl Karpacz 1993 | Danuta Konafska and Henryk Koztowski
Xl Nadole near Gdask 1995 | Bernard Lammek

XV Polanica Zdr¢j 1997 | Barbara Lejczak and Pawatafski
XV Waplewo near Olsztyn 1999 Hlieta Kostyra

XVI Krakoéw - Przegorzaty 2001 | Jerzy Silberring

XVII Lodz 2003 | Janusz Zabrocki

XV Wroctaw 2005 | Zbigniew Szewczuk

XIX Puttusk near Warsaw 2007  Aleksandra Misicka

XX Wiadystawowo near Gdesk 2009 | Adam Lesner and Jarostaw Rusky
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Programme

September &', Sunday

19:15

welcome together meeting

September 7', Monday

8:30-9:00

9:00-11:40

9:00-9:40

9:40-10:20

10:20-11:00

11:00-11:40

11:40-12:00

12:00-14:00

12:00-12:40

12:40-13:00

13:00-13:20

13:20-13:40

13:40-14:00

14:00-15:00

opening Ceremony

(Bernard Lammek Rector of Gdansk University, Jeiazejowski
Head of the Supreme Council of Higher Education, Be of
Chemistry Faculty, Adam Lesner, Jarostaw Ru@zki)

Perspective in peptide science
(zbigniew Grzonka, Jan lzdebski)

Jean Martinez Amino acids and derivatives attractive
starting materials for the synthesis of active
biomolecules

Ettore Bendetti Molecular approaches for the desi new
angiogenesis modulators

Michael lon mobility- mass spectrometry and affinity-

Przybylski mass spectrometry: New molecular tools for the

elucidation of oligomerisation and truncation
structures of neurodegenerative target proteins

Zofia Lipkowska Design of novel membrane active ratet
branched peptide dendrimers: biological
activity and structural investigations

Coffee break

Biology of peptides
(Aleksandra Misicka, Ettore Benedetti)

Grzegorz Bulaj New peptide drugs fainpand epilepsy: from
conotoxins to galanin
Katalin Uray Effect of epitope modifice on the secondary
structure and antibody binding of MUC2
epitope peptide
Aneta The effect of amyloidogenic peptides on the
Szymaiska dimerization of human cystatin C
Matgorzata lwan  The influence of exume opioid peptides
from human and cow’s milk on proliferation of
human peripheral blood T cells
John Podgorski A comparison of masstsp®@etry techniques
for the analysis of peptides

Lunch break



Programme

15:00- 17:20 Enzymes substrates and inhibitors
(Krzysztof Rolka, Jean Martinez)

15:00-15:40 Jozef Oleksyszyn

15:40-16:00 Bozena
Spichalska

16:00-16:20 Marcin Sigiczyk
16:20-16:40 Timo Burster

16:40-17:00 Justyna
Majchrzak

17:00-17:20  Elbieta
Jankowska

September &', Tuesday

Design, synthesis and activty of
aminoalkylphosphonate diaryl esters as serine
proteinase inhibitors
Design, chemical synthesis and kinetic
investigation of substrates of transmembrane
serine proteases
Design and synthesis of newa-
aminoalkylphosphonates as human neutrophil
elastase inhibitors
Application of specific cell permealsthepsin
inhibitors in antigen processing of the MHC
class Il pathway
Design and synthesis of libraries of artificial
isomerases
HIV-1 Tat based peptides as allosteric
inhibitors of proteasome activity

8:30-10:50  Peptides and proteins identification and functions
(Pawet Kafarski, Michael Przybylski )

8:30-9:10 Jerzy Silberring
9:10-9:30 Marek Cebrat
9:30-9:50 Monika Kijewska

9:50-10:10 Paulina
Czaplewska

10:10-10:30 Marx Ute C.

10:30-10:50  Ardt Ingendoh

10:50-12:00 Coffee break
Poster Session |

Peptidomics - fillinggap between proteomics
and metabolomics

Histdine-containing anal@gyoé oxytocin and
vasopressin analysed by HR-ESI-MS
The selective detection of peptide-glucose
conjugates
Human cystatin C binding sites to different
proteins revealed by epitope-excision-extraction
mass spectrometry

Latest developments inameoing sensitivity
and resolution in biomolecular NMR
spectroscopy

The role of increaseag®on and scan speed
of jon traps for top-down proteomics with
ETD/PTR
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12:00-14:00

12:00-12:40

12:40-13:20

13:20-13:40

13:40-14:00

14:00-14:20

14:20-15:30

15:30-16:30

19:15

Peptides as drugs

(Jerzy Silberring, Zbigniew Szewczuk)

David Andreu

Andrzej
Lipkowski

Aleksandra
Misicka

Wioletta
Kowalczyk

Katarzyna Gach

Lunch break

Poster session Il

Sport

Concert

September §', Wednesday

8:30-11:20

8:30-9:10

9:10-9:40

9:40-10:00

10:00-10:20

10:20-10:40

10:40-11:00

11:00-11:20

11:20-11:50

NrTP, a novel type ofl genetrating peptide
that exquisitely targets the nucleolus of tumoral
cells
Neuropeptide  analogues as
adjuvants of cancer pain treatment
Neuropeptide analogs as prospective selective
carriers of platinum ion in anticancer therapy
Strategies and limitations in  synthetic
immunodendrimer preparation. The influenza
virus M2e epitope as a case study

The influence of setkogoids on the level of
cancer markers in cancer cells

prospective

Sport competitione(g. football or basketball
game) will be arranged during the Symposium

Amino acid/peptide synthesis
(Janusz Zabrocki, Marianna K#aska)

Alicja Kluczyk

Katarzyna
Guzow

Matgorzata
Ratajska
Renata
Perlikowska

Kamil

Rézniakowski
Krzysztof

Kaczmarek

Peter Dakin

Coffee break

Novel heterocyclic amino acids iregtides -
recent advances and developments
Synthesis and biological activity of 3-(2-
benzoxazol-5-yl)alanine derivatives
Novel benzimidazole-containing side chains in
peptides
Synthesis and  biological activity of
endomorphim and (Dmtl)endomorphin analogs
with six-membered proline surrogates in
position
Design, synthesis and application df-
triazinylammonium sulphonates as coulping
reagents for peptide synthesis
Short nociceptin analogues containing 4-
aminopyroglutamyl residue

Fast conventional synshechemokine SDF-
1a (1-68) on the Symphofiy
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11:50-13:30

11:50-12:10

12:10-12:30
12:30-13:10

12:50-13:30
13:30-14:30

14:30-16:30

14:30-15:10

15:10-15:30

15:30-15:50

15:50-16:10

16:10-16:30

16:30-17:30
19:00

Peptide synthesis and modifications
(Piotr Rekowski, Krystyna Midura-Nowaczek)

Ryszard Chemoenzymatic approach to the synthesis of
Ostaszewski bioactive tripeptide mimetics
Grayna Relich Glycosylation of peptides
Jan Izdebski Cyclic enkephalin-deltomph  hybrids
containing a carbonyl bridge
Alex Shéner Microwave peptide synthesis

Lunch break

Peptide/protein structural studies
(David Andreu, Jerzy Ciarkowski)

Cezary
Czaplewski

Simulations of protein folding thermodynamics
using UNRES physics-based coarse-grained
force field with replica exchange molecular
dynamics

Electron capture atisgion as a tool for
spatialy resolved monitoring of ubiquitin high
pressure denaturation

Conformational properties ®-Acetyl-(E)-
dehydrophenylalanini’, N'- dimethylamide

Piotr Stefanowicz

Aneta Buczek

Maria NMR studies of cyclic dynorphin analogues
Kwasiborska
Ewa Rud#ska Phosphorylated quinines as novel
polyfunctional chiral auxiliaries for NMR
spectroscopy

Poster session Il
Grill and music

September 18", Thursday

8:30-10:10

8:30-9:10
9:10-9:30

9:30-9:50

9:50-10:10

12:00
13:00

Peptidomimetics
(Michat Zimecki, Andrzej Lipkowski)
Pawel Kafarski Peptidomimetics
Katarzyna Putka a-Amino aldehydes as components for 1,2,3,4-
tetrahydrop-carbolines synthesis

Aleksandra Selenopeptides and the integrated oxidative

Walewska folding: technological advances in studying
disulfide-rich peptides

Dominika a,p-hybrides of opioid peptides containifi@-

Wilczynska homo-amino acids

Closing ceremony

Lunch
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Lectures L1

Amino acids and derivatives as attractive starting
materials for the synthesis of active biomolecules

Miramon Héléne, Cavelier Florine, Declerck Valéliamaty Frédéric,
Cristau Michele, Cantel Sonia, Subra Gilles, Faramiel, Dewynter
Georges, Martinez Jean

Institut des Biomolécules Max Mousseron (IBMM), UMR 5247, UM1, UM2, CNRS, Faculté de
Pharmacie, 15 Av Charles Flahault, 34093 Montpellier Cedex 5, France
e-mail: martinez@univ-montp1.fr

Amino Acid Derivatives are important starting méaés for the synthesis of
biomolecules. Among these derivatives, N-Carboxydrides (NCA) as well as
diketopiperazines (DKP) present interesting re@gtiv

We have used NCA for the synthesis of:

(i) Homopolymers of Amino Acids that were used aglicitors » to stimulate the
natural defences of plan{g. Cavelier, M. Bénard, & J. Martinez Patent 2 8829 n°
01 14084 published April 2006)

(ii) Peptides in « solid » media, without usingwasit (V. Declerck, F. Lamaty, & J.
Martinez, Patent N° 0753970 Filed March 2007

(iii) Supported reagents for the formation of dfilé bonds in peptidesV. Cristau, S.
Cantel, G. Subra, & J. Martinez, US Patent Fileachd2008.

On the other hand, N-protected DKP were used ferstereoselective synthesis of
Pyrrolidine-2, 4 Diones through the TransannulaarfRegement of Activated Lactams
(TRAL reaction) that was discovered in our laborat¢G. Dewynter, D. Farran, J.
Martinez, Brevet n°0753973, 21 Mars 2007; Farranakét Angew. Chem. Int. Ed.
2007; Farran et al. Org. Letters, 20D7

These syntheses as well as some of their applitsatidl be described and discussed.
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L2 Lectures

Molecular approaches for the design of new angiogesis
modulators

Benedetti EttoreD’Andrea Luca D., Del Gatto Annarita, Pedone Garl
Saviano Michele, Zaccaro Laura

Department of Biological Sciences, University of Napoli “Federico II”, Institute of Biostructures
and Bioimaging, IBB- CNR and DFM scarl, via Mezzocannone 16, 80134, Naples, Italy

Angiogenesis plays a role in several pathologiesigriificant medical as well
as social impact; in fact, there is a tremendotsr@st rising from the possibility of
modulating this phenomenon pharmacologically. Adew to the angiogenesis
foundation at least 184 and 310 million patientghia western nations can benefit,
respectively, from anti-angiogenic and proangiogethierapy. Currently, more than
200 biotech companies, as well as large pharmasgutompanies, have programs
aimed at the development of new pharmaceuticalstwhct on the angiogenic process
and it has been estimated that so far the researdhdevelopment of angiogenesis-
based molecules is one of the most well-financeld f medical research. Antibodies,
peptides and small molecules targeting active dmdial cells represent an innovative
tool in therapeutic and diagnostic fields. In cabdratories, we have developed new
peptides and peptidomimetics for the modulationan§iogenesis, using molecular
approaches and rational design techniques. Thétgashtained on the design of new
molecules to modulate two specific protein systeths, vascular endothelial growth
factor and its receptor and integrins, and theipliagtion in the therapy and for
selective in vivo imaging will be presented.

[1] L.D. D'Andrea, G. laccarino, R. Fattorusso, Borriento, C. Carannante, D.
Capasso, B. Trimarco, C. Pedone (2005) Proc NaddASci U S A, 102, 14215-
14220.

[2] A. Del Gatto, L. Zaccaro, P. Grieco, E. Novadli A. Zannetti, S. Del Vecchio, F.
lommelli, M. Salvatore, C. Pedone, M.Saviano (20D&)ed Chem, 49, 3416—-3420.



Lectures L3

lon mobility - mass spectrometry and affinity-massspectrometry:
New molecular tools for the elucidation of oligomasation and
truncation structures of neurodegenerative target poteins

Przybylski Michaél, Viad Cameli§ Manea Marilend Perdivara Irind Cozma
Claudid, Moise Adriad, Paraschiv GabrietaSlamnoiu Stefdéh Dragusanu Mihaeta
Marquardt Andreds Danzer Karif, Hengerer Basti&n

aDepartment of Chemistry, Laboratory of Analytical Chemistry and Biopolymer Structure
Analysis, University of Konstanz, 78457 Konstanz, Germany bBoehringer Ingelheim Pharma,
ZNS Research Department, Biberach, Germany

A large variety of cellular processes are basetherformation and dynamics
of multi/supramolecular protein assemblies, ances®\diseases, previously thought to
be unrelated, such as cancer and neurodegeneditgases, are characterised by
“misfolded” protein aggregates. Chemical structusesd conformation-dependent
reaction pathways of pathophysiological protein raggtes are only poorly
characterised and understood at present. “Softébioin” methods of mass
spectrometry, particularly electrospray-MS (ESI-MS)ave enabled substantial
progress in the characterisation of chemical airest and their modifications, e.g. in
proteome analysis; however, the application of HEHSI- MS is unsuitable to direct
“insitu” analysis of conformational states and teat intermediates in protein
assemblies. Most recentlipn mobility mass spectrometry(IM-MS) is emerging as a
new molecular tool to probe complex protein streesufrom solution phase structures,
due to the potential of IMMS for separation of gintmixtures by conformation state,
and spatial shape and topology. In first applicatiof IM-MS to neurotoxic oligomeric
aggregates of alpha-synuclein, a target protein Rarkinson's disease, two
conformationally distinct truncation and oligomatisn products could be separated
and their structures identified. IM-MS was alsocassfully applied to the analysis of
oligomers and aggregates of 3-amyloid (AR), the heyrotoxic peptide fragment in
Alzheimer's disease (AD) plaques. Recent studiesaris the development of
immuno-therapeutic methods for AD have yielded (hHerapeutic antibodies by
immunisation with AR(1-42), that disaggregate A8eples, and (ii), physiological
ARautoantibodies in serum capable of eliciting ®atgutive effect to inhibit the
formation of ARplaquedAffinity-mass spectrometry, using proteolytic excision of the
immobilized AR-antigen-immune complex in combinatiwith high resolution mass
spectrometry, provided the identification of the-plaque-specific N-terminal epitope
AR(4-10) [1, 2], as well as the epitope recognisgdi3-autoantibodies in serum. This
epitope, located on the AR(21-37) sequence, watifiel as the molecular basis for
the AR-oligomer-specific neurotoxic response [3heTdifferential epitope structure
determination of AR-specific antibodies from heglthon-AD individuals and AD
patients provide a breakthrough for the developnaér(i), new immuno-therapeutic
approaches with AR-specific antibodies, and (igywndiagnostic tools for AD with
absolute specificity [2, 3]. These studies illusriM-MS and affinity-MS as powerful
tools for the molecular elucidation of aggregatistmuctures and conformational
intermediates of target polypeptides for neurodegstive diseases.

[1] McLaurin, J., et al. (2002)ature Med8: 1263-1269; Macht, M., et al. (200Apal.Bioanal. Chen378 1102-1111.

[2] Perdivara, I., et al. (2009) Proteome Re8, 631-642; Perdivara, |., et al. (20@ycobiology,in press; Stefanescu, R., et al. (2084dy. J.
Mass Spectroni3, 69-75.

[3] Przybylski, M. et al./Univ. Konstanz & Budapg2008) Eur. & US Patent Applications
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L4 Lectures

Design of novel membrane active tetra-branched pejoke
dendrimers: biological activity and structural
investigations

Urbaiczyk-Lipkowska Zofid, Polcyn Piot?, Janiszewska Jolafita
Rajnisz AleksandfaSolecka JolanfaSzaniawska Bend

a|nstitute of Organic Chemistry PAS, 01-224 Warsaw
bndustrial Chemistry Research Institute,01-793 Warsaw
c¢National Institute of Public Health — PZH, 00-725 Warsaw
dMedical Research Centre, 02-106 Warsaw, Poland

Novel type of peptide dendrimers based on highinbhed tetra-arm core of
amino acid origin (typeA) were designed. They are branched analogs of hatura
cationic antimicrobial peptides and therefore, afearacterized by amphiphilic
structure and are positively charged. The tetradivad dendrimeric peptides described
here demonstrate higher activity against Gram(€) @ram(-) strains including multi-
drug resistant reference strains than similarlysttuied respective tri-Lys scaffolds .
The most flexible molecules are active against humeelanoma cancer cells. Their
activity against human fibroblasts and hemolytjgroperties strongly depend on
structure and hydrophobicity of the R group.

RleH

Arg, Orn, DAP, DAB

RL-P NV R2 : residues of different hydrophobicity
Yr W\f n=14

I

HN l‘\lH
P-R P-R1
Structure A

\<\\ P: amino acid or peptide
/[«]j/g R1: N@or Nt substituted Lys,

These compounds are fully characterized by NMR tspewtry. The secondary
structure of dendrimers was estimated by CD spscbquy in water, PBS buffer at
various pH and anisotropic environment of SDS iése

Financial support from the European Community PaogNORMOLIFE (LSHC-CT-
2006-037733) is acknowledged.



Lectures L5

New peptide drugs for pain and epilepsy: from conaixins
to galanin

Bulaj Grzegor?, Baldomero M. Oliver3 Yoshikami Doji, White H.
Stevé

aDepartment of Medicinal Chemistry
bDepartment of Biology
Department of Pharmacology and Toxicology, University of Utah, Salt Lake City, Utah, USA

Neuroactive peptides comprise a group of venonwddrineurotoxins from
marine cone snails (conotoxins), as well as endmgemeuropeptides. A majority of
these peptides target ion channels or receptors high potency and specificity,
making them an attractive source of therapeuticedarological diseases. However, to
transform them into drugs, their pharmacologicahanmaceutical properties and
bioavailability must be optimized. Our researchodf are focused on engineering
conotoxins and anticonvulsant neuropeptides assdiargpain and epilepsy. Discovery
and structure/function studies on novel sodium obbhlocking conotoxins, KIIIA and
SlIA, provided lead compounds for the treatmentpain. To test “cone snail drug-
design strategy” on endogenous neuropeptides, wkedpcombinations of chemical
modifications to galanin, an anticonvulsant neuptigke that is naturally expressed in
the brain. The modified galanin analogs penetrdtodsbrain-barrier and exhibit
potent antiepileptic and antinociceptive activiti®de conclude that exploring the
interface between biology and chemistry of neuigacpeptides may facilitate their
transformation into future neurotherapeutics.
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L6 Lectures

Effect of epitope modification on the secondary strcture
and antibody binding
of a MUC2 epitope peptide

Uray Katalif, Mizuno Mamorli, Mayer Zsuzsa Hudecz Fereri¢,
Inazu Toshiyuld

aResearch Group of Peptide Chemistry, Hungarian Academy of Sciences, Budapest, Hungary
®Noguchi Institute, Tokyo, Japan

cDepartment of Organic Chemistry, Institute of Chemistry, Edtvds L. University, Budapest,
Hungary

MUC2 glycoprotein, produced by the epithelium oé tbolon and built up
mainly of repeat units of 'PTTTPITTTTTVTPTPTPTGTQT, can be
underglycosylated in colon carcinoma. We have tstedying the epitope structure of
the MUC2 repeat unit with the mucin peptide spedifiAb 996 monoclonal antibody.
This antibody recognizes tH&PTGTJ? sequence as minimal, ahtPTPTGTG? as
optimal epitope [1]. Our interest lies in the macktion of this epitope with maintained
or enhanced specificity, and we aim to clarify th#fect of different epitope
modifications on MAb 996 antibody binding and thearrelation with the secondary
structure of the modified peptides: A) amino acidhriges in the flanking region, B)
glycosylation in the epitope core and in the flafar this we have prepared A)
X'PTGTQX heptapeptides with X residues based on previoysererents with
peptide libraries, B) the PTPTGT@? peptide glycosylated with N-
acetylgalactoseamine in position 17, 19, 21 or lbtheee threonines. The MAb 996
antibody binding properties of the peptides weréemeined in competitive ELISA
experiments, and their solution secondary structvae studied by circular dichroism
spectroscopy in water and in the ordered strucpumemoting trifluoroethanol. Our
results show that A) although all amino acids irsipons X and X resulted in
antibody binding; in position X hydrophobic, in X aromatic residues provided
stronger binding than that of the native peptidg; gdycosylation in position 19
(peptide *PTPT(GalNAC)GT®) resulted in stronger antibody recognition and
significantly altered secondary structure, whilgcglsylation in position 21 completely
demolished the binding. These findings could beulsa determining the nature of
antigen — antibody interaction, and perhaps desggsiynthetic peptide vaccines for
tumour therapy.

Supported by: Hungarian Research Fund (OTKA F 0848®37749), Ministry of
Culture (FKFP 0153/2001)

[1] Uray K., Price M. R., Hudecz F., J. Pept. $£j.319-326, 1998.
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Lectures L7

The effect of amyloidogenic peptides on the dimerdgion
of human cystatin C

Szymaiska Aneta Radulska AdriannaSpodzieja Marta,Sladewska
Anna, Czaplewska Paulina

Department of Medical Chemistry, Faculty of Chemistry, University of Gdansk, Sobieskiego 18,
80-952 Gdansk, Poland

Interactions between molecules are the basic teet by all leaving cells to
control and modulate all vital processes. Undeditan the mutual influence of
different compound is very important especially whhis process can lead to any
pathological consequences like e.g. formation sblinble protein aggregates observed
in the onset of diseases called amyloidoses. Gipwewidence suggest that human
cystatin C (hCC), which basic, physiological radethie regulation of the activity of the
cysteine proteases is also engaged in the intersctivith some amyloidogenic
molecules like amyloid beta or serum amyloid A @dble to modulate the progress
of amyloid formation [1,2]. On the other hand, eyst C is an amyloidogenic protein
itself, and a variant of hCC carrying a L68Q mutaticauses hereditary cerebral
hemorrhage with amyloidosis-Icelandic type (HCHWA-The question arises if the
effect of molecules like B or SAA on hCC is mutual and can also inhibit its
fibrillization process.

We have addressed this question by studying ttheeinfe of peptides derived
form the mentioned above molecules on the dimeomaprocess of hCC. We have
focused on this early stage of hCC aggregationusseca was shown that prevention of
this process also renders its further fibrillizati@]. The sequence of studied peptides
was determined by us using the epitope excisiorrcagh [4]. The results of our
experiments suggests that at the early stagestefagtions amyloidogenic peptides
seem to slightly increase the dimerization of h@@t prolonged incubation leads
rather to formation of insoluble aggregates thaglai fibrils.

[1] Sastre M., Calero M., Pawlik M., Mathews P.Muymar A., Danilov V., Schmidt
S.D., Nixon R.A., Frangione B., Levy BNeurobiol. Aging25, 1033-1043, 2004.

[2] Bokarewa M., Abrahamson M., Levshin N., Egesfen Grubb A., Dahlberg L.,
Tarkowski A.,J. Rheumato] 34, 1293-1301, 2007.

[3] Nilsson M., Wang X., Rodziewicz-Motowidto S.adowski R., Lindstrom V.,
Onnerfjord P., Westermark G., Grzonka Z., JaskdMki Grubb A., J. Biol. Chem
279, 24236-24245, 2004.

[4] Juszczyk P., Paraschiv G., Szymanska A., Kadkdzyk A.S., Rodziewicz-
Motowidlo S., Grzonka Z., Przybylski MJ, Med. Chem 52, 2420-2428, 2009

Acknowledgements
Work supported by MNiSzW grant 4233/H03/2007/32
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L8 Lectures

The influence of exogenous opioid peptides
from human and cow’s milk on proliferation of human
peripheral blood T cells

lwan Maltgorzata Jarmotowska Beata, Khida Ewa, Kostyra Ebieta,
Sacha Maltgorzata, Obuchowicz Radostaw

Department of Biochemistry, Faculty of Biology, University of Warmia and Mazury, Olsztyn,
Poland

Milk proteins are precursors of biologically activeeptides, including
B-casomorphins (BCM) with agonistic effect and cassx(CXN) with antagonistic
effects onp-opioid receptor. Those receptors are placed onctils of nervous,
immunologic, circulatory and digestive systems, deemumerous studies on the
influence of exogenous opioid peptides on the hurbady. The influence of
biologically active food peptides on functioning thie immunologic system seems to
be particularly important. The research has sho@ivB to influence the proliferation
of lamina propria lymphocytes [1] as well as hurpanipheral blood lymphocytes [2].
That suggests that exogenous opioid peptides jpaticin modulating the response of
the human immunologic system.

The following paper aims at assessing the influesic@eptides with agonistic and
antagonistic effect omp-opioid receptors on metabolism and proliferatidnhaman
peripheral blood lymphocytes.

The influence of the following compounds on prakifiion of human peripheral blood
lymphocytes isolated from healthy donors has beeaméed: bovine and human
B-casomorphin-7, casoxin-6 and casoxin-D. The céldated in the ficoll gradient,
were counted and suspended in a growth medium (REMIthat contained the
examined peptide in concentrations of*40M, 10° M and 10°PM. The culture of
lymphocytes in the presence of the examined peptides performed for 12 hours,
after which metabolic activity of the cells was ma@d by the WST-1 colorimetric
assay.

The influence of bothi-opioid receptor agonists and antagonists on pmalifon of
human peripheral blood lymphocytes has been demztedt In case of BCMs, the
impact increased together with decreasing condimraf the peptide. A significant
stimulation of proliferation in case of cells in@ibd in presence qf-opioid receptor
agonists 3-casomorphin-7 and morphine - has been observeel.obkained results
suggest that exogenous opioid peptides suppli¢gidetorganism with a diet participate
in regulation of functions performed by human peeial blood T cells.

[1] ElitsurY., Luk G.D., Clin. exp. Immunol.85, 493-497,1991
[2] Keiser H., Meisel H., FEBS letter383 18-20, 1996
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A comparison of mass spectrometry techniques for th
analysis of peptides
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Design, synthesis and activity of
a-aminoalkylphosphonate diaryl esters
as serine proteinase inhibitors

Oleksyszyn Jézef
Department of Chemistry, Wroclaw University of Technology, Wroclaw, Poland

Proteolytic enzymes are implicated as patholodi@efors for many diseases
due to local or genetic imbalance between them eamtbgenous inhibitors. Several
pathogens including viruses and bacteria requioéepiytic activity for their virulence
and usually such activity is not inhibited by endogus inhibitors also. Therefore
design and synthesis of low molecular weight intbitsi for proteolytic enzymes are
subject of extensive rational drug design for sel@iseases.

There are five classes of proteolytic enzyme idiclg metalloproteinases,
aspartyl, cysteine, serine and threonine (multightaproteinese). The mechanism of
catalysis is quite similar for cysteine, serine d#meonine proteinases, where enzyme
nucleophile (-SH or -OH of serine or threoninepelkss the hydrolyzed peptide bond.
As a consequence most of the inhibitors designedyfsteine proteinases inhibit serine
and threonine proteinase as well ande versa The lack of specificity concerning
these three families of proteases are serious gmobdr rational drug design. Peptidyl
derivatives of diaryl esters of 1-aminoalkylphospates are example of highly specific
inhibitors for serine proteases. Moreover, it isgble to distinguish even two very
close serine proteinases and obtain specific itdridior each of them. Literature
background and recent development concerning thkasscof inhibitors will be
presented.
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Design, chemical synthesis and kinetic investigatioof
substrates of transmembrane serine proteases.

Spichalska Bg#eng Wysocka Magdalena, Lesner Adamggbwska
Anna, Rolka Krzysztof

Faculty of Chemistry, Gdansk University, Gdansk Poland

Matriptase and HAT (human airway trypsin like pase) belong to the family
of type Il transmembrane serine proteases (TTSPE)These enzymes are very
interesting objects for scientific investigatiorchase of their important and mysterious
physiological functions. Substrate libraries aree tmost convenient tool for
characterization of these both enzymes.

The library consisting of fluorescence-quencheustates was synthesized on
the solid phase using portioning — mixing approawthods. The general formula of
the peptide library synthesized is as follows:

ABZ-X 4-X3-X»-X;-ANB-NH ,
ANB-NH, — amid of 5-amino-2-nitrobenzoic acid (quencherBZA— 2-aminobenzic
acid (fluorophore); X= Arg, Lys; %, Xs, X4 - 19 proteinogenic amino acid residues
excluding Cys;
The library was screened in solution against mgsi@ and HAT applying iterative
approach. The two most active peptides sequencdmtb expetimental enzymes were
selected and characterized by their kinetic pararadt,, Ky, KaKu. In the case of
matriptase following substrates were obtained:

ABZ-Arg-GIn-Ser-Lys-ANB-NH, (KeadKn = 1532.78x18 M*xs?)
ABZ-Arg-GIn-Ser-Arg-ANB-NH,  (kea/Ky = 1637.97x18 M™'xs™)

For HAT two the most active substrates were given:

ABZ-Arg-GIn-Asp-Lys-ANB-NH,  (kea/Ky = 195.21x18 M™xs?)
ABZ-Arg-GIn-Asp-Arg-ANB-NH,  (kea/Ky = 454.65x18 M™xs?)

To the best authors knowledge both substrate's gsiplayed the highest
specificity ever described in literature.

[1] Bugge T.H., Antalis T.M., Wu Q. J. Biol. Chem. 20Dén 1.
Acknowledgments:

This work was supported by Ministry of Science afigher Education under grants
0178/B/H03/2008/35 and 1600/B/H03/2009/36/.
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Design and synthesis of new-aminoalkylphosphonates
as human neutrophil elastase inhibitors

Sienczyk Marcin Winiarski tukasz, Oleksyszyn Jézef

Department of Chemistry, Wroclaw University of Technology, Wroclaw, Poland

Human neutrophil elastase belongs to a serinegsetsuperfamily. Stored in
azurophilic granules and upon stimulation is redelaffom leukocytes and participates
in the early stages of the immune response. The foaiction of elastase is not only
limited to degradation of elastin but elastase asgrades other extracellular matrix
components such as laminin, fibronectin, proteamtyor collagens [1,2]. In normal
healthy organism the activity of elastase is pedgisontrolled by natural endogenous
inhibitors (serpins) including-1 PI, a,-macroglobulin or secretory leukocyte peptidase
inhibitor. Due to so called "oxidative burst" of uteophils the balance between the
enzyme and its inhibitors is disrupted which letmisievelopment and progression of
several diseases where chronic obstructive pulmyordisease (COPD), adult
respiratory syndrome, cystic fibrosis or chroniorarhitis are only few examples [3].

Importantly, the character of how neutrophils giate in blood, adhere and
penetrate the vessels is similar to the mechanfsmetastatic cancer cells migration.
In both events elastase is one of the crucial phgtie element. Indeed, overexpression
of elastase was found in several human breastwargddancers allowing the tumor to
grow and spread within the body [4,5]. Thus, depgient of potent and selective
inhibitors of neutrophil elastase is importantight of several human diseases.

We focused our attention on the design and thethegis of -
aminophosphonate diaryl ester inhibitors of humawtrophil elastase. The major
advantage of-aminophosphonate inhibitors is the potency, sefiégtand irreversible
nature of their action, as only irreversible intilbs are able to overcome the
elastase/serpins imbalance [6]. We synthesizedrael@v molecular weight Chz-
protected phosphonic analogues of Ala, lle, Valy,LeVal, nLeu and Abu having
various aromatic ester groups. For the most adtikibitors we prepared differem-
derivatized compounds (such as peptidyl or siniplacylated derivatives). We also
applied combinatorial chemistry methods (e.g. Uggaction) for the a-
aminophosphonate inhibitors of elastase developmenusing  o-
isocyanoalkylphosphonate diphenyl esters as thérgtasubstrates [7].

[1] Moraes, T.J., Chow, C.W., Downey, G.P., Criar€ Med.31, 189-194, 2003.

[2] McDonald, J.A., Kelley, D.G., J. Biol. Chen255, 8848-8858, 1980.

[3] Macnee, W., Clin. Chest. Me®8, 479-513, 2007.

[4] Sato, T., Takahashi, S., Mizumoto, T., Haraa, Rkizuki, M., Takasugi, M., Fukutomi, T.,
Yamashita, J., Surg. Oncaol5, 217-222, 2006.

[5] Yamashita, J., Tashiro, K., Yoneda, S., Kawah#t., Shirakusa, T., Chest09, 1328-1334,
1996.

[6] Oleksyszyn, J., Powers, J.C., Biochem. BiopRess. Commun161, 143-149, 1989.

[7] Sienczyk M., Kliszczak M., Oleksyszyn J., Tetrahedraattl, 47, 4209-4211, 2006.
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Application of specific cell permeable cathepsin imbitors
in antigen processing of the MHC class Il pathway

Reich Michaél Lesner Adarfy tegowska Annd Wieczerzak Ewa
Jankowska BEbietd, Sieiczyk Marcirf, Oleksyszyn J6z&f Boehm
Bernhard G, Kalbacher Hubett Palesch Daviti Burster Tim8

aDjvision of Endocrinology and Diabetes, Department of Internal Medicine I, University Medical
Center Ulm, 89081 Ulm, Germany

bFaculty of Chemistry, University of Gdansk, Gdansk, Poland

cWroclaw University of Technology, Wroclaw, Poland

dMedical and Natural Sciences Research Center, University of Tlibingen, Tlbingen, Germany

Cathepsins of the cysteine, aspartyl, and seri&sek are involved in antigen
processing in the major histocompatibility compléMHC) class Il loading
compartment. Investigation and manipulation of ¢hgsoteases in living cells is
difficult to perform due to the lack of highly spic cell permeable inhibitors. We
tested several Cathepsin inhibitors for their &bilo penetrate the cell membrane of
peripheral blood mononuclear cells (PBMC). The caruially available reversible
Cathepsin G-specific inhibitor | and the irrevelsilSuc-Val-Pro-PHe (OPh) (Suc-
VPF), for instance, are both cell permeable andcifipally inhibit intracellular
Cathepsin G in the PBMC. Furthermore, selectivébitibn of Cathepsin G resulted in
reduced tetanus toxin C-fragment (TTC) and hemaiptu (HA) processing and
presentation to CD4T cells. An alternative strategy to modify immueactions is the
use of altered peptide ligands (APL). Therefore, generated a glutamic acid
decarboxylase 65 (GAD)-derived protease-resistant AprAPL) by cleavage site-
directed modification. The resulting prAPL are stasht to lysosomal and serum
proteases, bind with high-affinity to MHC classriolecules and have a prolonged
half-life in the serum. These peptides significandecreased the secretion of
proinflammatory cytokines in peripheral blood lynoglytes from patients with type 1
diabetes mellitus (T1D). The strategy of designisgecific immunomodulatory
protease inhibitors and protease-resistant altpegptide ligands provides the basis for
therapeutic intervention.
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Design and synthesis of libraries of artificial ismerases

Majchrzak JustynaFraczyk Justyna, Kamski Zbigniew J.

Institute of Organic Chemistry, Technical University of LodZ, Zeromskiego 116, £6dz, Poland

The design of the most of man-made catalysts ischaa the concept of close
contact of the substrates located in the outsideatdlytically active core structure.
Nature created much more efficient catalyst in edtadth the opposite concept, based
on the positioning of the substrate inside of thding pocked of catalytically active
moiety. In the consequence of the latter conceppproach, the catalyzed processes
may proceeds in the most suitable microenvironmemder milder conditions, much
faster and with exceedingly high regio-, chemod stereoselectivity.

In order to learn lesson from Nature, we attemptedesigned catalysts by
modification of the structure of our artificial egators [1] formed by self organization
of podands immobilized in the regular pattern om $blid support. The podands were
prepared from N-lipidated oligopeptides tetherethm regular fashion to the cellulose
via linker made from fenylenediamine and 2,4-dichléroiethoxy-1,3,5-triazine.

By incorporation into the peptide fragment residoéscatalytic triade His,
Ser, Asp (Glu) the library of highly potent artifit esterases were prepared and used as
catalysts of hydrolysis and alcoholysis of p-nittepyl esters of N-protected di- and
tripeptides [2]. For the assembly of the podandzime coupling reagents were used

[3] in all coupling steps.
NH, O
? Ph/\;:)LOMe
00O
AN

OH;:OO%
Ph/\ko CH,
Recently, following the general approach preserdgbdve, the library of

artificial isomerases was designed, prepared, @ed un catalysis 0O—N (N—O)
isomerisation oN-benzoyl-2-phenylisoserine, side chain of Paclitaxe carboranes.

[1] a) Majchrzak, J.; Rczyk, J.; Kamiski, Z.J.Acta Poloniae Pharm65, 703-708 (2008); b)
Fraczyk, J.; Kaminski, Z.Jl. Comb. Cheml0, 934-940 (2008); c) kczyk, J.; Malawska, B.;
Kaminski, Z. J.J. Comb. Chem11, 446-451 (2009); d) keczyk, J.; Kolesiska, B.; Czarnecka,
A.; Malawska, B.; W§ckowska, A.; Bajda, M.; Kamski, Z.J.QSAR & Comb. Sci2009, in
prass.

[2] Fraczyk, J.; Kujawska, N.; Kamski, Z.J Int J. Peptide Protein Red4 Suppl., P-131, 30-th
EPS, Helsinki (2008).

[3] Kaminski, Z. J.; Kolesiska, B.; Kolesiska, J.; Sabatino, G.; Chelli, M.; Rovero, P.;
Blaszczyk, M.; Gtowka, M. L.; Papini, A. M. Am. Chem. Sqd27,16912-16920 (2005).
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HIV-1 Tat based peptides as allosteric inhibitors
of proteasome activity

Jankowska Bbietd, Sikorska Emili& Rostankowski RafatGaczyiska
Maria”, Osmulski Paw8} Kasprzykowski Francisz&k

aFaculty of Chemistry, University of Gdansk, Gdansk, Poland
bInstitute of Biotechnology, UTHSCSA, Texas, USA

Proteasome, involved in ubiquitin dependent turnoek cytoplasmic and
nuclear proteins, plays a role in development ks diseases, including muscular
dystrophy, stroke, inflammation and various cance¥gany small competitive
inhibitors of the proteasome have been already Idped but by blocking active
centers of the enzyme, they indiscriminately hielaeage of all proteasomal substrates,
triggering apoptosis. Potential for more precisé aubstrate-specific regulation of the
proteasome may be offered by inhibitors/activatesich can interfere with the
enzyme’s gating mechanism and in an allosteric mannfluence activity of its
catalytic sites.

The aim of our work was to find small synthetic guuands which can bind to
the core of the proteasome and allosterically ecdan suppress the performance of its
active centers. As starting sequences we used &aignof proteins interacting with the
proteasome outer ring, one of which is HIV-1 Taitpin. The designed two peptides —
GRKKRRQRRRPS and RKKRRQRRDPI, comprising in thetrusture the basic
domain of Tat protein, occurred to be very effitiBn20S proteasome inhibition. Both
compounds were also interestingly selective bloghhe housekeeping enzyme much
more efficiently than its immuno counterpart. Thésult points out to the exciting
possibility to differentiate between activities thie two forms of the enzyme and to
independently cure diseases connected exclusivigly misbehavior of housekeeping
or immunoproteasomé@:he biological activity of the designed peptided e related
to their structure determined by means of CD, FTNIMR and molecular dynamics
simulation.

Acknowledgements:
The work was supported by grant DS/84409-0172-9.
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Peptidomics- filling a gap between proteomics and
metabolomics

Silberring Jerzy
Department of Neurobiochemistry, Faculty of Chemistry, Jagiellonian University, Krakow, Poland

It is trivial to say here, for the audience of thalish Peptide Symposium, that
peptides and neuropeptides in particular play nienpprtant roles in our bodies. Many
of their physiological functions were revealed bligcovery process of such unique
sequences always was a bottleneck in neurobiochigmasid neuropharmacology.
Moreover, quantitation of short sequences was awvaaybiguous due to the lack of
antibodies sufficiently specific for immunoassay®. link together peptides and our
behavior, it is important to design new, high thgbput strategies that will allow us to
evaluate multiple pathways at the same time.

Strategies and concepts in peptidomics researclerwedt many changes
during last decades, though total number of pales] in the Medline under a key-
word "peptidomics" barely reaches 30 publicatidBssides measurement of changes
in peptides and their precursors expression, netvategies aim at direct application of
this knowledge to clinical diagnosis and rationasign of new drugs. So far, there is
neither single, nor unified strategy to investigael follow the onset of a given disease
neither by proteomic nor peptidomics approachesclear performance criteria for the
entire methodology. Modern analytical tools, such aapillary HPLC and high
resolution mass spectrometry are ideally suiteddfine peptide sequences and their
modifications. There are, however, many limitatioofs the available procedures,
including sample preparation and bioinformaticslidgawvith a vast number of data.

Lecture will provide a brief overview on trends arapproaches in
peptidomics, including own results.
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Histidine-containing analogues of oxytocin and
vasopressin analyzed by HR ESI-MS

Cebrat Marek Sochacka Aleksandra, Stefanowicz Piotr, Szewczuk
Zbigniew

Faculty of Chemistry, University of Wroctaw, Wroctaw, Poland

We have synthesized a series of new oxytocin Eys-Tyr-lle-GIn-Asn-
Cys)-Pro-Leu-Gly-NH; OT) and Arg-vasopressin (c(H-Cys-Tyr-Phe-GIn-A3ys)-
Pro-Arg-Gly-NH,; AVP) analogues in which one or both Cys residuere substituted
by His. The series included also peptides with talikl modifications: acetylation of
N-terminal amino group and replacement of Tyr residy Phe. The formation and
fragmentation pattern of the complexes of the O@ AWVP analogues with Ciior
Zn** ions was studied by high resolution electrospragsrspectrometry at pH 6-7.

Similary as in the case of the native peptidestigir His-analogues are good
ligands for the Cu ions. Complexes of a type [ptiM* are visible in all recorded
spectra, although the intensity of these peakstiser low as compared to [peptide
+2H]*. During MS/MS fragmentation of the peptide-meta complex, a respective
C-terminal tripeptide Pro-Aaa-Gly-NHAaa = Arg or Leu) is easily cleaved, while the
metal ion is retained by the N-terminal fragmenheTESI-MS/MS fragmentation
pattern suggests that the Cu ion is bound to theamole nitrogens of both His
residues, but Hisseems to chelate metals more efficiently. Evethin case of the
acetylated peptides we observe the N-terminalptide fragments containing Cu (Zn)
ions. The complexes with Zn ions are formed muds lefficiently. The N-terminal
acetylation results in a drastic deacrease in fir@tg to Zn ions, which implicates an
involvement of the amino group in the formatiortteése complexes.

Monohistidine analogues of OT and AVP easily ugdeoxidation forming
covalent dimers through intermolecular S-S bondss Pprocess is catalyzed in the
presence of Cu ions and is most pronounced in #se ©f peptides with non-
acetylated, N-terminal Cys residue. The oxidizegtiges form complexes with single
or two Cu ions, while the Zn ions prefer to bindtie monomeric, unoxidized peptides
still present in the mixture. The acetylation o timonohistidine analogues as well as
the position of the His residue in the peptide sege has a significant influence on
their ability to bind metal ions.

The results obtained by ESI-MS measurements arelip good agreement
with those obtained by potentiometric techniquesd MR studies [2].

[1] Wyttenbach T., Liu D., Bowers M.T., J. Am. Che8oc.,130, 5993-6000, 2008.

[2] Brasu J., Cebrat M., Sochacka A., Gladysz Quiatek-Koztowska J., J. Chem.
Soc., Dalton Trans., 4978-4980, 2008; Bfady Cebrat M., Jaremko t., Jaremko M.,
llc G. Giadysz O., Zhukov I, J. Inorg. Biochem.2009, DOI:
10.1016/j.jinorghio.2009.04.016; Brasul., Cebrat M., Jaremko M., Jaremko t.,
Gtadysz O., Zhukov I., J. Chem. Soc., Dalton Tra2809, DOI: 10.1039/b9016769g
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The selective detection of glucose-peptide conjugest

Kijewska Monika, Stefanowicz Piotr, Kluczyk Alicja, Szewczuk
Zbigniew

Faculty of Chemistry, University of Wroclaw, Wroclaw, Poland

The products of non-enzymatic glycation of protesms formed in chemical
reaction between reducing sugar, and free aminapgrdocated either at the N-
terminal end of the polypeptide chains or on theing side chains. The glycated
proteins as well as their fragments could be usedharkers of diabetes mellitus, the
aging process, and Alzheimer's disease which mtie®s the object of interest in
clinical chemistry.

In our presentation the three new methods of detedetection of glucose-
peptide conjugates in the mixture of compounds béllpresented. The first of them is
based on characteristic neutral losses in a sugdetyn A convolution mapping
analysis on mass spectra allows to reveal the Is@iginated from a peptide-derived
Amadori product and to identify it. The second ammh is based on the selective
formation of borate complexes of peptide deriveda@lori products. Formed adducts
shows characteristic isotopic pattern, (Fig. 1) amhisimplifies the analysis of
enzymatic digest. In addition to this, the compteof borate ion stabilizes the sugar
moiety and simplifies CID spectrum. The third methallows the identification of
glycoconjugates in the mixture of peptides obtaibgdthe enzymatic hydrolysis of
proteins glycated with an equimolar mixture of gise and FCgglucose. The
obtained peptide-derived Amadori products may lemtified on the basic of isotopic
pattern. The proposed methods are complementargamtie combined to improve the
sensitivity of detection of glycated peptides.
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Fig. 1 The selective detection of peptide-derivadaflori products by ESI-MS based
on the formation of borate complexes.
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Human cystatin C binding sites to different proteins
revealed by epitope-excision-extraction mass speotnetry
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cLaboratory of Mass Spectrometry, Faculty of Chemistry, University of Wroclaw, F. Joliot-Curie
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Recent developments show that selective proteogiaision combined with
mass spectrometric peptide mappiEgifope-Excision-MS) present high potential for
the determination of epitopes for antigen-desigah fam the identification of antibody-
paratope interactions. In this work we present finity method for protein-peptide
interaction studies, that enabled titkentification of interactions between human
cystatin C (hCC) and amyloid beta peptide (A), seamyloid A (SAA), monoclonal
antibodies anti hCC (Cyst10 and Cyst13). Here wentethe update of identification of
the molecular interaction, and elucidation of ep#tobinding sites for all above
mentioned cystatin C complexes. For the identificatof the epitopes, proteolytic
epitope extraction- and excision-MS methods wengieg using different proteolytic
enzymes. The eluted epitope peptide and protegnfemts were analyzed by matrix-
assisted laser desorption/ionization (MALDI) andI-Efass spectrometry. These
results might be of high importance for designingwninhibitors for aggregation
processes of A, cystatin C and serum amyloid A.
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Latest developments in enhancing sensitivity and
resolution in biomolecular NMR spectroscopy

Marx Ute C.

Bruker BioSpin GmbH, Silberstreifen, 76287 Rheinstetten, Germany

Bruker BioSpin has successfully energized and bibtayits fullmagnetic field of 23.5
Tesla the world's first, standard-bore, high honmeity 1 GHz NMR persistent
magnet, enabling unique NMR applications. The 1 GHR spectra demonstrate the
enormous capabilities of this new high-end instrotnendicating a tremendous
potential for all ultrahigh field high-resolutionn@ solid-state NMR experiments.
Dynamic Nuclear Polarization (DNP) experiments 8 Z5Hz/ 400 MHz provide a
large gain in sensitivity and dramatically reduégnal averaging time. At present,
signal enhancements from 20 to a factor of 80 assiple on a wide range of samples.
This enhanced sensitivity enables researchersutty amples that otherwise would
have been inaccessible to NMR, such as certain mamalproteins or samples which
are available only in very limited amounts or délidoncentration. Unmodified NMR
experiments benefit from continuous DNP-enhancephadi intensity through CW
microwave irradiation. The SABRE (Signal Amplificat By Reversible Exchange)
hyperpolarisation technique is a new technologyhwiton-hydrogenative para-
Hydrogen induced polarization over a metal catdlyst leaves the molecule of interest
unmodified. The technique is still under developtmand presently used for small
organic molecules with accessible N-atom, suchyaislipe, nicotineamide, etc. Signal
enhancement of several 100fold can be achieved.
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The role of increased resolution and scan speedioh
traps for top-down proteomics with ETD/PTR

Ingendoh Arnd Albers Christian, Brekenfeld Andreas, Gebhardt
Christoph, Hartmer Ralf

Bruker Daltonik GmbH, Bremen, Germany

Innovative Aspect: Increasing resolution and scan speed of ion tragsmpectrometer
enhances the sequence analysis capability of temqooteomics with ETD/PTR
Introduction: Dedicated MS/MS-techniques for top-down proteonacs electron-
induced fragmentation processes like electron capit electron transfer dissociation.
However, the analysis of ETD MS/MS data of highharged proteins can be rather
complicated, because a plethora of multiply chargyedl overlaid fragment ions can be
expected. The complexity of the ETD MS/MS-dataigmsicantly reduced when the
initial ETD-step is followed by a subsequent protoamsfer reaction (PTR) reducing
the charge states of the multiple charge fragmétis.common ion trap instruments,
the charge reduction step is typically optimizeddieg to singly and doubly charged
fragments. An increase in resolving power of the-iSrument is strongly demanded
if highly charged ETD-fragments (z > 4) have toamalyzed

Methods: All measurements were carried out on a Bruker amapo trap. An
improved control of the non-linear ejection processl the development of the trap
environment support faster scan modes as well &gglaer mass resolution. The
previously purified proteins were introduced inke tion trap with offline nanospray.
ETD/PTR of the isolated protein is performed wiglagent anions dedicated for either
ETD or PTR. The formation of the different reaganton is accomplished from only
one neutral compound by altering the voltage of tiegative chemical ionization
source.

Results: We investigate the role of the increased resolutibam modified ion trap mass
spectrometer on the top-down sequence analysiargén peptides and proteins with
ETD/PTR. For the sequence analysis of intact pmetevith ETD/PTR MS/MS, the
subsequent charge reduction step with PTR has ttuted for generating mainly
singly, doubly and triply charge fragments.One md@awback of the charge reduction
step is the decrease of the total ion signal #fiePTR-step. With each proton transfer
the m/z of an ETD-fragment will be shifted towatdgher masses. Any highly charged
ETD-fragment will get out of scope if the final méz the ETD-fragment exceeds the
maximum accessible m/z of the instrument.The highecuracy of the resonant
ejection process of the modified ion trap systetova a fivefold faster scan speed
compared to the established maximum mode. Withighelting resolving power of the
modified ion trap instrument ETD-fragments havirigefor even six charges are
isotopically resolved (peak width ~ 0.1 Th). Tharsspeed above 4000 Th/sec and the
high charge capacity of the modified ion trap systnables the fast identification of
ETD-fragments within a seamless scan (scan ran@3@00).We will present the
impact of the increased resolution on the sequemcalysis of intact proteins
(molecular weight up to 16 kDa). With the increagedolution we were able to
sequence a purified biomarker protein which hasnbpeeviously discovered via
MALDI imaging of breast cancer tissues.
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NrTP, a cell penetrating peptide exquisitely targding the
nucleolus of tumoral cells
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bInstitute for Marine Sciences, Federal University of Ceara, Fortaleza, Brazil

We have recently reported (J Med Chem, 2008, 51.-744) the preferential
nucleolar localization in live HelLa cells of deségh peptides resulting from the
structural dissection of crotamine, a rattlesna&gint Named NrTPs (nucleolar
targeting peptides), these peptides are shortpgiirocationic sequences with two
repetitive  KKG triads. NrTP1 (YKQCHKKGGKKGSG), a peesentative lead
compound, and its retro version, rNrTP1 (GSGKKGGKEEKY), are both able to
translocate the cell membrane and virtually exekigi home in the nucleoli of tumoral
cell lines other than Hela, e.g., human pancreadienocarcinoma (BxPC-3), human
ductal mammary gland carcinoma (BT-474 or humaroregtal adenocarcinoma
(Caco2). Mouse neuroblastoma cells (N2a) also @ptdkTP1 quite efficiently at
concentrations in the 6-50 puM range, as measuredflny cytometry. The
identification of putative targets of NrTP1 in thecleolus by proteomic methods is
under way. Our findings are noteworthy for at letagt reasons: (1) among scores of
cell penetrating peptides, NrTPs are unique foir iagular ability to target a specific
subnuclear compartment, and (2) the nucleolus biiagsite of ribosome biogenesis
and other vital cell functions, NrTPs may be usdhr delivering drugs aimed at
nucleolar proteins involved in cell cycle regulatidhus controlling the fate of tumor
cells.
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Neuropeptide analogues as prospective adjuvants of
cancer pain treatment

Lipkowski Andrzej W?" Matyja Ewd Szaniawska B@nd,
Lazarkiewicz Ann3 Kosson Pioft Klinowiecka Annd Lesniak Annj
Janiszewska Jolaf{&Kurzepa Katarzyria

aMossakowski Medical Research Center, Warsaw, Poland
bindustrial Chemistry Research Institute, Warsaw, Poland

Cancer pain can be acute or chronic and viscersbimiatic, depending on the
type and stage of the disease. The acute paineaarc be tumor encroachment or
tumor metastases. Inflammatory and neuropathicspeam result from chemotherapy,
radiotherapy and neural injury following surgicatdérvention [1].The progression of
pain and fast development of tolerance to analg@sicommon factor of cancer pain.
This rationalizes development of new analgesicseraffective in time.

Recent studies indicated that overexpression ofapeptide receptors (GPCRS) is
common in various cancer cell membranes. Therefomyropeptides and their
mimetics may modulate proliferation and migratidncancer cells. Development of
proper new analgesics that may interact with ca@f€Rs and provide adjunct effect
to main pharmacological cancer treatments may mevatool in cancer treatment. We
already have observed suppression of cancer patide by new peptidic opioid
analgesic, biphalin [2]. Following results of sture activity relationships of biphalin
we proposed new type of peptidic compounds espgdi@signated for cancer pain
treatment. The new series of compounds expresgl mpactrum of affinity to opioid
mu, delta and kappa receptors. The peptides theeseduppress proliferation of
melanoma human cell in vitro without any visibléeet on normal fibroblasts or red
blood cells.

Most of current anticancer drugs act via interactigith tubulines. Therefore, we
conducted studies of colchicine in combination wigwly synthesized peptide opioid
analogues for evaluation of possible interactionstwben anticancer and
antinociceptive compounds. Colchicine itself expegs high anticancer effect in in
vitro test. Addition of opioid peptide analoguesosgly and dose dependently
enhanced antiproliferative properties of colchicir&olchicine (similarly to other
oncological drugs) expressed also strong effectnormal cells (eg fibroblasts).
Therefore, it is worth to notice that opioid peptidnalogues did not potentiated toxic
effects of colchicine on fibroblasts. Summarized developed new generation of
opioid analgesic compounds with significant adjuaoticancer properties. Further
studies of these compounds in animal cancer padeta@re in progress.

[1] Lipkowski AW, Carr DB, Pain-Clinical Updat&0/4, 1-7, 2002
[2] Lazarkiewicz A, Matyja E, Lipkowski AW, in pres

Acknowledgements:
The studies has been performed under 6FP STREPdlfergrant (LSHC-CT-2006-
037733).
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Neuropeptide analogs as prospective selective caars of
platinum ion in anticancer therapy

Misicka Aleksandrd® Glowinska Agniesziy Kalinska Katarzyny
Jaworski Konraf Tomczyszyn Aleksandta tazarczyk Marzerfa
Matyja Ewa, Kosson Pioft;, Lipkowski W. Andrzej

alUniversity of Warsaw, Faculty of Chemistry, 02-093 Warsaw, Poland,
bMedical Research Centre, Polish Academy of Sciences, 02-106 Warsaw, Poland

The most powerful and useful anticancer drugs leglancisplatin derivativesCis-
diaminedichloplatinum analogs are responsible lierihhibition of DNA transcription
what leads to cell death. Cisplatin binds strorigl{pNA in regions containing several
guanine units, forming Pt-DNA links within strandghrough disrupting base-pairing
guanine to cytosine cross-links lead to unwindifigh® DNA. As a result cisplatin
work against both types of cells, destroying carael normal type ones. Therefore
more selective delivery system of platinum ionanaer cells is still needed.

Based on the evidence that various neuropeptideptecs are present on different
human cancer cell membranes in higher concentratmmparing to normal tissue, we
proposed to use peptide ligands of such recepwiz@spective selective carriers of
platinum ions to cancer cells. We started withap@id receptor system which is one
of possible target of such directed chemotherapg. dsigned hybride molecules
which combine two fragments: one part of the mdkecuoontains the opioid
pharmacophore and the other fragment is designddriio a complex with platinum
ion. The binding affinity at the opioid receptonsdaeffect on the proliferation of the
human glioblastoma cells of the synthesized com@suwill be presented and
discussed.

H
N
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Fig. 1. Example of synthesized opioid platinum derp

Acknowledgement: Project supported by EU grant Nsifem (LSHC-CT-2006-
037733)
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Strategies and limitations in synthetic
immunodendrimer preparation.
The influenza virus M2e epitope as a case study

Kowalczyk Wioletd de la Torre Beatriz &.David Andred

aDepartment of Experimental and Health Sciences, Pompeu Fabra University, Barcelona
Biomedical Research Park, Barcelona, Spain

Dendrimeric immunogen presentations such as Maltigihtigen Peptides
(MAPs) were introduced some 25 years ago [1] amdséifl regarded as one of the
most efficacious approaches for antigenic presiemtatf peptides, including candidate
vaccines. Since that time many studies have beelertaken to reproduce single
epitopes to be used as a vaccines. MAPs are basadsmall immunologically inert
core of radially branching lysine dendrites ontdalhha number of peptide epitopes are
attached. The result is a large macromolecule avitigh molar ratio of peptide antigen
to core molecule. MAPs were originally made avddaby standard stepwise solid
phase peptide synthesis, but have later been peddaiso in solution through various
forms of chemical ligation. As the ligation reactiousually involve the combination of
pre-purified peptide modules, they can purportegisoduce chemically more
unambiguous materials than stepwise methods, wharete but cumulative synthetic
errors (deletions, truncations, etc.) become amgliby multimerization and may
predictably lead to relatively heterogeneous imngems.

In this study two methods of MAP preparation haveerb evaluated:
chemoselective ligation in solution and fully stegsvsolid-phase peptide synthesis
(SPPS). The pros and cons of both approaches teese ihvestigated using a well-
known epitope, the N-terminal ectodomain (M2e) miluenza type A virus matrix
protein 2 (M2), as test model. M2 is one of thee¢ghtypes of transmembrane proteins
expressed in the membrane of influenza type A m&iand virus-infected cells, and
plays an important role in the influenza virus lifgcle. The M2 ectodomain is weakly
immunogenic, and highly conserved amongst humanenta virus strains.

A series of different MAP constructs have been skedj synthesized and
optimized by state-of-the art peptide synthesishows. For this M2e peptide, the
second approach, i.e., fully stepwise SPPS is ddganus. Introduction of flexibility-
enhancing 6-aminohexanoic acid units appears tiddaebeneficial.

[1] Tam J.P., Proc. Natl. Acad. Sci. US2%, 5409-5413, 1988.
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The influence of selected opioids on the level cdracer
markers in cancer cells

Gach Katarzyna Szemraj Janu8zJanecka Anrfa

al aboratory of Biomolecular Chemistry, Medical University of Lodz, Lodz, Poland
Department of Biochemistry, Medical University of Lodz, Lodz, Poland

Urokinase plasminogen activator (UPA) plays a kag in tumor-associated
processes, increasing cancer cell invasion andstasia, and therefore is used as a
marker in cancer prognosis. In this study we hasterthined the effect gi-opioid
receptor (MOR) agonists and antagonists on the sé€bketion in MCF-7 cell line. It
was shown that MOR agonists, such as morphine addneorphins, greatly stimulate
uPA secretion, while naloxone and MOR-selectiveagonists elicit the opposite
effect. The same tendency was observed also oruftfe mRNA level. However,
neither agonists nor antagonists had any effecprotiferation of MCF-7 cells. The
findings reported in this study may be useful isigring further experiments aimed at
elucidating the role of the opioid system in carmals.

[1] Duffy M.J., Curr. Pharm. Desl0, 39-49, 2004.
[2] Nylund G., Pettersson A., Bengtsson C., Khordanesh A., Nordgren S., Delbro
D.S., Dig. Dis. Sci.53, 461-466, 2008.

This work was supported by the grants from Polishisfry of Science No NN 401
0155 36 and from the Medical University of Lodz Bl@3-1099-1.
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Novel aromatic amino acids in peptides —
recent advances and developments

Kluczyk Alicja
Faculty of Chemistry, Wroclaw University, Wroclaw, Poland

The advanced organic synthesis, including sol@sphprocedures, microwave
assisted synthesis and broad range of protectingipgrallows for synthesis of
practically any combination of structural motifQyus opening a whole range of
possibilities for peptide chemistry. The search peptides with desired properties
increases the interest in novel amino acids, whiely be used to determine structural
features and change spectral characteristics ofidesp as well as lead to novel
biological activity.

The molecular scaffolds formed by peptide chaimldobe structured by
introduction of specific side-chain motifs, moregvifie shape shift may be evoked by
UV light or redox reaction. Chelating elements indified side chains of amino acids
are responsible for binding metal ions, which rissin different applications including
imaging probes, biosensing, cytotoxicity, cellulacalisation and increase of cellular
uptake. Special amino acid residues are used asefloence markers and FRET
components. The scope of the modifications is malty unlimited, including
fullerene amino acid residues facilitating the Wptaf peptides into cells.

In most cases the novel amino acids are synthisime solution, and
introduced into peptides as suitably protectedvagisies. However, the on-resin post-
assembly formation of special structures is alsesjibe, making this a method of
choice in the synthesis of combinatorial libraésnodified peptides.

Selected examples of novel aromatic amino acids

The recent developments, trends and perspectiv@sithesis and applications
of nonproteinaceous amino acids will be presentetdiscussed.
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Synthesis and biological activity of 3-(2-benzoxakb-
yl)alanine derivatives

Guzow Katarzynd Obuchowski Mich& Mulkiewicz Ewd,
Bejnarowicz JoanriaWiczk Wiestavi

aFaculty of Chemistry, University of Gdansk, Gdansk, Poland
bLaboratory of Molecular Bacteriology, Intercollegiate Faculty of Biotechnology, Medical
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Benzoxazoles are a group of fluorescent heter@cymmpounds already
widely used in chemistry, industry and medicine3]1-Taking these into account,
benzoxazole moiety was introduced into alanine etkel making a group of new
fluorescent unnatural amino acids [4-7]. The sytitheute of these compounds both
in solution [4,5] and solid-phase is based on thaédaiive cyclization of the
intermediate Schiff base obtained from 3-aminotyresind appropriate aldehyde. This
quite easy modification of the benzoxazole ring bdes to receive numerous
derivatives with different potential applicationscarding to their properties limitated
mainly by a substituent in position 2 of the berezole [4-7].

As benzoxazole moiety is present in naturally oem as well as synthetic
biologically active compounds, the activity of 3{§2nzoxazol-5-yl)alanine derivatives
as well as selected dipeptides with these amindsasias studied. The influence of
substituent in position 2 and 5 of the benzoxazivlg on antimicrobial activity was
established. Also, cytotoxicity of those compounads studied usinip vitro methods.

[1] Krasovitskii B.M., Bolotin B.M., Organic Lumirseent Materials, VCH, Weinheim
1988.

[2] Kanegae Y., Peariso K., Martinez S.S., Apple&posc.50, 316-319, 1996.

[3] Yildiz-Oren I., Yalcin I., Aki-Sener E., Ucantk N., Eur. J. Med. Chem39, 291-
298, 2004.

[4] Guzow K., Ph.D. Thesis, University of Gk, Gdask 2004.

[5] Guzow K., Szabelski M., Malicka J., Karolczak Wiczk W., Tetrahedror58,
2201-2209, 2002.

[6] Guzow K., Milewska M., Wrdblewski D., GietdoA., Wiczk W., Tetrahedrorg0,
11889-11894, 2004.

[7] Guzow K., Szmigiel D., Wroéblewski D., MilewsKd., Karolczak J., Wiczk W., J.
Photochem. Photobiol. A: Chenl87, 87-96, 2007.

Acknowledgement:

This work was financially supported by the Polislinidtry of Science and Higher
Education under grant 0212/H03/2007/33.
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Novel benzimidazole-containing side chains in pejutes

Ratajska MatgorzateKluczyk Alicja, Cebrat Marek, Stefanowicz Piotr,
Bartosz-Bechowski Hubert, Szewczuk Zbigniew

Faculty of Chemistry, University of Wroclaw, 50-383 Wroclaw, Poland

Previously we developed a new solid-phase synthesi®enzimidazole-
peptide conjugates, expecting these compoundspreex novel biological properties.
The peptide-heterocycle hybrids are obtained by dimeresin reaction between
aldehydes and peptides containpi(B,4-diaminophenyl)alanine residue, developed by
us specifically for introducing such modificatioimso peptides.[1]

Here we present an efficient and straightforwaldlgthase synthesis method
of substituted and/or fused benzimidazole scaffadejugated with peptides. The
application of the increased concentration of ajdehresults in 1,2 -disubstituted
derivatives. The reaction with dialdehydes resiitsnore extended conjugated ring
systems, leading to novel amino acid residues containinggadyclic [1,2-
albenzimidazole derivatives. The novel benzimidazotgno acids are formed as pairs
of isomers, due to clockwise and counterclockwisg rclosure. The isomers were
separated by preparative HPLC and their structwes® unambiguously assigned by
the two-dimensional NMR spectra due to significaohtacts generated by the €H
protons from the N-substituent in position 1 of bemdazole skeleton and the specific
chemical shift changes of the protons of the beaziay.
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Figure 1. On-resin benzimidazole scaffold formation.

[1] Koprowska-Ratajska M, Kluczyk A, Stefanowicz Bartosz-Bechowski H,
Szewczuk Z. Amino Acids36, 309-315, 2009.
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Synthesis and biological evaluation of [Dnifendomorphin
analogs with six-membered proline surrogates
in position 2

Perlikowska RenafaToth Gez} do-Rego Jean-Claugelanecka Anrfa
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blnstitute of Biochemistry, Biological Research Centre of Hungarian Academy of Sciences,
Szeged, Hungary
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Endomorphin-1 (EM-1, Tyr-Pro-Trp-Phe-NHand endomorphin-2 (EM-2,
Tyr-Pro-Phe-Phe-N§j, two endogenous opioid peptides, isolated froenrttammalian
brain, display strong analgesic effect [1]. Thetivate one of the three major opioid
receptors, thai-opioid receptor. Endomorphins are characterizedheypresence of
Prc residue, which is a spacer connecting aromaticrpeophoric residues [2]. In
order to investigate structural requirements fagifian 2, we synthesized endomorphin
analogs incorporating, instead of Pro, unnaturainamacids with six-membered
heterocyclic rings, such as piperidine 2-, 3- aradboxylic acids (Pip, Nip and Inp,
respectively). R)-Nip residue turned out to be favorable for impnoy p-opioid
receptor affinity. Introduction of 2’,6'-dimethyltgsine (Dmt) instead of Tyred to
obtaining [Dmt, (R)-Nip?]EM-2 which showed exceptionalopioid receptor affinity
and high stability against enzymatic degradatiorairbrain homogenate. In tievivo
hot-plate test in mice, this analog given intrabesgenticularly (i.c.v.), produced
profound supraspinal analgesia, being much morenpthan EM-2.

Tyr-X-Trp-Phe-NH,

Tyr-X-Phe-Phe-NH,

I I
The structure of proline and unnatural amino aaskd in the study.

[1] Zadina J.E., Hackler L., Ge J.L., Kastin ANature,386, 499- 502, 1997.
[2] Yamazaki T., Ro S., Goodman M., Chung N.N., iflghP.W., J Med Chem36,
708-719, 1993.

This work was supported by grants from Polish Migyisof Science No 125/N-
POLONIUM/2008/0 and No NN 401 0064 35 and from tedical University of
Lodz No 503-1099-1.
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Sulfonates ofN-triazinylammonium salts as highly
efficient, inexpensive and environmentally friendly
coupling reagents for peptide synthesis in solutioand
SPPS

Rézniakowski Kami| Koleshska Beata, Kamiki Zbigniew J.

Institute of Organic Chemistry, Technical University of Lodz, 90-924 £6dz, Zeromskiego 116,
Poland

Until now, the most popular coupling reagents aaseld on the chemistry of
benzotriazole developed by Katricky. In conclusibesides of many modifications, no
particular one can be more efficient then commaceactiee intermediate i.e. active
esters ofN-hydroxybenzotriazole olN-hydroxy-8-azabenzotriazole. This important
limitation of benzotriazole based reagents is paldirly excruciating in difficult
coupling, especially in coupling of sterically heréd substrates. In this cases
significantly more reactive were found triazine é&dgoupling reagents [1]. The other
advantages of triazine coupling reagents are #taldnd modular structure [2]
enabling multidirectional modification of the patanolecule towards congeners most
sited to any given synthetic goal, synthetic stpatend reaction conditions.

Recently we attempted to develop the new familytr@zine based coupling
reagents derived from the salts of sulfonic acids.

Sulfonates ofN-triazinylammonium salts were obtained by treatnadrz-chloro-
4,6-dimethoxy-1,3,5-triazine with sulfonates ofti@y amines in the presence of
sodium bicarbonate [3]. Taking advantage of the uhadstructure of triazine reagents
allowing the fine tuning of their properties 4-(4Bnethoxy-[1,3,5]triazin-2-yl)-4-
methylmorpholinium toluene-4-sulfonaéad analogues wepgepared by treatment of
2-chloro-4,6-dimethoxy-1,3,5-triazine  with salts oN-methylmorpholine, N-
methylpiperidine and  N-methylpyrrolidine  with  tolhwe4-sulfonic  acid,
methanesulfonic acid, trifluoromethanesulfonic achd camphorosulfonic acid
respectively.

We found all coupling reagents useful for activatmf carboxylic components,
with the activation rate depended mostly on thecstire of tertiary amine constituent.
The participation of triazine “superactive estes’iatermediate in the condensation has
been proved in the model experiments. Utility odigents was confirmed by peptide
synthesis in solution and SPPS in the coupling linmg Z-, Boc-, Fmoc- protecting
groups affording di- pentapeptides in high yield step by step approach and in
fragment coupling. The efficacy of 4-(4,6-Dimethefly3,5]triazin-2-yl)-4-
methylmorpholinium toluene-4-sulfonate salt in SRR demonstrated by synthesis
IAPP — amylin.

[1] a) Crich, D. Handbook of Reagents for Organymt8esis, J Wiley, 2004, pp 120-122; b)
Kaminski, Z.J. Biopolymers. 55, 140-165 (2000).

[2] Kaminski, Z. J.; Kolesiska, B.; Kolesiska, J.; Sabatino, G.; Chelli, M.; Rovero, P.;
Blaszczyk, M.; Gtéwka, M. L.; Papini, A. M., J. Ar@hem. Soc., 127(48); 16912-16920 (2005).
[3] Kaminski, Z. J.; Kolegiska, B.; Kolesiska, J.; Jastabek, K. Eur. Pat. EP1586566 Al from
19.10.2005, CA 143: 387385 (2006).
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Cyclolinopeptide a analogues containing
4-aminopyroglutamyl residue
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Janus?
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Cyclolinopeptide A (CLA), a cyclic nonapeptide withe sequence cyclo(-
Pro-Pr-Phé-Phé-Lew’-lle’-lle’Lel-Val®-) was isolated from linseeds and was
shown to possess strong immunosuppressive activityspect to both — humoral and
cellular immune response. A peculiarity of CLA stire is the presence of cis-amide
bond situated between both proline residues. Swabtsre of CLA was postulated by
Siemion et al. in 1977 [1] and this hypothesis wasfirmed by others on the base of
X-ray, NMR and computational studies [2].

In the aim to answer the question, whetherdisegeometry of Pro-Pro amide bond is
important for CLA biological activity and whethgkturn type VI is tolerated as well,
we have synthesized analogues of CLA, in which Pimdipeptide segment has been
replaced by all four stereochemical variants ofrepyroglutamic acid residue. The
effects exerted by our peptides in bioassays wiltbmpared with those produced by
natural CLA and CsA.

[1] Siemion, I.Z., KI§, W.A., Sucharda-Sobczyk, A. and Obermeier, R. RGtemii,

51, 1489, 1977.

[2] Di Blasio, B., Rossi, F., Benedetti, E., Pavoihé, Pedone, C., Tenussi, P.A,,
Zanotti, G. and Tancredi, T. Int. J. Peptide Protees. 3781, 1991 and references
cited therein.

Supported by the Ministry of Science and Higher &adion Grant 2 PO5F 00129.
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Fast conventional synthesis of chemokine SDFa1(1-68)
on the symphony

Patel Hirendra K., Fuentes German E., Chantellsiihae A, Menakuru
Mahendra S.

Protein Technologies, Inc. 4675 S. Coach Dr. Tucson, AZ 85714. U.S.A. Tel:+1-520-629-9626,
Fax:+1-520-629-9806, Email: info@peptideinstruments.com, Web: www.peptideinstruments.com

Human SDF-@i contains sixty-eight amino acids and is a memlifethe
chemokine family of peptides. This long peptide wgsthesized step-wise using our
quality control conditions in 51 hours. The reactibmes were then reduced to
deprotection times of 2 x 2 min and coupling tinné® x 2.5 min, resulting in a total
synthesis time of 22 hours. The effect of differeasins, resin substitutions and
deprotection reagents on the crude peptide pusite@e compared. A small portion of
crude peptide was purified using &P-HPLC column and the mass of the final
product was confirmed with MALDI-TOF mass spectraime

[1] Kunkel S.L., Godessart N., Autoimmunity Reviews313-320 2002.
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Chemoenzymatic approach to the synthesis of bioace
tripeptide mimetics

Ostaszewski Ryszartroczkiewicz Michat, Szymiski Wiktor

Institute of Organic Chemistry, PAS, Kasprzaka 44/52, 01-224 Warsaw, Poland,
e-mail: rysza@icho.edu.pl

Biocatalysis is a methodology of growing importameeong organic chemists
aiming at the synthesis of bioactive compoundgjltieg in the establishment of many
successful synthetic protocols[1]. Main reasontfos is the enormous selectivity of

biocatalysts.
s
L¢¢¢

3 (MG- 132)

NH

OH

Tripeptides and tripeptide mimetics are widely istigated due to their biological
activity. Among them, an anti-inflammatory ageht an antibiotic2, and human
rhinovirus 3C protease inhibitors can be found.

Tripeptides withC-terminal aldehyde group are of special interestm@ound3 (Mg-
132) is a potent and selective inhibitor of 20St@asome, which is often used as a
reference in biomedical studies [2].

The results of our studies on the successful coatioim of mutlicomponent reactions
with enzymatic transformations to the synthesidbiofctive tripeptide mimetics, will
be presented [3,4,5].

[1] K. Faber. Biotransformations in Organic Chemyist- A Textbook. Springer-
Verlag, Berlin, Germany, fifth editior2004

[2] Momose, |.; Umezawa, Y., Hirosawa, S., linunth, Kieda, D. Bioorg. Med.
Chem. Lettl15, 1867-1871, 2005.

[3] Szymanski, W., Ostaszewski, R.; Tetrahedronymsetry,17, 2667-2671, 2006.
[4] Szymaiski W., Ostaszewski R., Tetrahedréd, 3197-3203, 2008.

[5] Mroczkiewicz M., Ostaszewski R., Tetrahedr6b, 4025-4034, 2009.
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Glycosylation of peptides
Relich Grayna Koleshska Beata, Kamgki Zbigniew J.
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Poland

Posttranslational modifications (PTM) are covalardcessing events that change
the properties of a protein by the addition of adifydgng group to one or more amino
acids [1]. Growing evidences indicate that N-glydason is a PTM that may play a
fundamental role in a large number of biologicatm¢ [2]. The most well-known
modifying groups in eukaryotic proteins are glycaPsotein glycans are classified into
two groups: N-linked glycans attached to asparadien) residues and O-linked
glycans attached to Ser or Thr residues. Curretitly, synthesis of building blocks
containing glycosyl moieties, linked to the carblofynction of aspartic acid by an
amide bond, typically requires glycosylamines affidient coupling reagents.

In our previous studies [3], we examined triazimesdd coupling reagent in
synthesis of N-glycosylated-Asp derivative. A comgtive study of the coupling
reaction between glucosamine and aspartic acidoedsrmed using DMT/NMM/BE;
CDMT, HATU, TBTU, and BOP.

Recently we attempted to develop the new familytr@@zine based coupling
reagents derived from the salts of sulfonic a&iald.

Ry,
R;—N +R,-SO;H

3 2a-d
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al R, RiSO;
N
PR Ry—N—H
W
=
\o)\N o~ NaHCO,

Herein, we present the studies on screening oflyaafi N-triazinylammonium
sulfonates5a-1 in synthesis of building blocks containing glycbsypoieties and
synthesis of fragment gp120 292-300 (NESVAINCT) p#aring two residue of N-
glucosylated-Asp derivative in SPPS.

[1] (a) Ling, R.; Yoshida, M.; Mariano, P. S., JrgO Chem.,61, 4439 (1996); (b)
Doyle, H. A.; Mamula, M. J., Trends Immunol., 2234(2001).

[2] Tzur,Y.; Markovich, A.; Lichtenstein, R.G., Proteome Res.7, 1188-1198
(2008).

[3] Paolini, I.; Nuti, F.; Pozo-Carrero, M.; Barkief.; Kolesinska, B.; Kaminski, Z.J.;
Chelli, M.; Papini, A.M., Tetrahedron. Lett8, 2901-2904 (2007).

[4] Botarelli, P.; Houlden, B.A.; Haigwood, N.L.g8/is, C.; Montagna, D.; Abrignani,
S., JImmunol.147, 3128 (1991).
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Cyclic enkephalin-deltorphin hybrids containing a
carbonyl bridge
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Chung Nga N, Witkowska Ew8, Schiller Peter W, Woéjcik Jacek
Izdebski Jah

aPeptide Laboratory, Department of Chemistry, Warsaw University, 02-093 Warsaw, Pasteura 1,
Poland

bl aboratory of Biological NMR, Institute of Biochemistry and Biophysics, Polish Academy of
Science, 02-106 Warsaw, Pawinskiego 5a, Poland

Department of Biochemistry, University of Alberta, Edmonton, Alberta, Canada

d_aboratory of Chemical Biology and Peptide Research, Clinical Research Institute of Montreal,
Quebec H2W IR7, Canada

eDepartment of Neuroendocrinology, Medical Centre of Postgraduate Education, 01-813
Warsaw, Marymoncka 99/103, Poland

Six hybrid octapeptides in which the-terminal cyclic structure related to
enkephalin was elongated by the-terminal portion of deltorphin have been
synthesized. Thp-Nitrophenyl carbamate of 1-Boc-1,2-diaminoetharas woupled to
4-methylbenzhydrylamine (MBHA) resin. The Boc growps removed by treatment
with HCl/dioxane, and the peptide chain was assethhlsing Boc strategy. For
deprotection of the amino function, HCl/dioxane wesed.D-Lys andD-Orn were
incorporated in position 2, and Lys, Orn, Dab, @pDn position 5. The side chains of
dibasic amino function were protected with FmocugroThis protection was removed
by treatment with 55% piperidine in DMF, and cyatibn was achieved by treatment
with bis-(4-nitrophenyl)carbonate. T ureidoethylamides of peptides were obtained
by treatment of the peptide resin with 55%TFA inNdQJsing various combinations
of dibasic amino acids, peptides containing 17-, 18- or 20-membered ring were
obtained. The peptides were tested in the guingailpum (GPI) and mouse vas
deferens (MVD) assays. Divers opioid activities evebserved, depending on the size
of the ring. Addition of the C-terminal portion deltorphin resulted in a change of
receptor selectivity in favor of th& receptor. The conformational propensities of
selected peptides were determined using the EDMtBaden conjunction with NMR
experiments carried out in water. This approacbmadt the proper examination of the
dynamical behavior of these small peptides. Thelteswvere compared with those
obtained earlier with corresponding pentapeptidelasandN-(ureidoethyl)amides.

50



Lectures L37

Microwave peptide synthesis
Schoéner Axél Marini Giorgid, Vanier Grace

a|nternational Dept.,CEM Corp, Kamp-Lintfort. Germany
bInternational Dept.,CEM Corp, Cologno al S.-Bergamo, Italy
cBioscience Division, CEM Corp., Matthews, NC, USA

The use of microwave energy sees dramatic incrigask fields of chemical
synthesis applications. Since the first dedicaiediesns became available in the early
2000's, 1000’s of peer reviewed papers have beblished.

A new technique for microwave-assisted, solid-phasatide synthesis is shown, that
allows for coupling times per amino acid as sherfige minutes, deprotection time as
short as 3 minutes and cleavages within 15-30 rguh the LIBERTY solid phase
peptide synthesizer, a single-mode microwave caigtysed to allow for a high
microwave power density and a uniform field distitibn, enabling totally automated
synthesis of up to 12 peptides in a day with tletefst cycle times and greater product
purity than conventional synthesis.

Microwave enhanced peptide synthesis produces elgaeptides with higher yields.
The specific interaction of a high energy microwéiedd with the highly polar peptide
bond allows for faster molecular motion resultimgniuch shorter synthesis times per
coupling step. Crude purities can be increased ft6#% in traditional methods to 84%
in microwave solid phase synthesis (e.g. Galanynéhssis).

Microwave energy allows for higher resin substdntiand less excess reagents to be
used, increasing scale-up potential when compagedraditional methods. Chain
aggregation is lessened by microwave energy allpudn better reagent accessibility
and the possibility of longer peptide sequences.
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Simulations of protein folding thermodynamics
using UNRES physics-based coarse-grained force fikel
with replica exchange molecular dynamics

CzaplewskiCezar{"® Kalinowski Sebastidn Liwo Adanf® Scheraga
Harold AP

aFaculty of Chemistry, University of Gdansk, Gdansk, Poland
bBaker Laboratory of Chemistry, Cornell University, Ithaca, USA

Recently, we implemented a physics-based coaeiaagt force field
(UNRES) for mesoscopic molecular dynamics (MD) [hjtial results from UNRES
MD simulations show that we are able to simulatdifiy events that take place in a
microsecond or even a millisecond time scale. Wenpayed three generalized-
ensemble algorithms, namely, a replica exchangeéhade{RE), a replica exchange
multicanonical method (REMUCA), and a replica exu multicanonical method
with replica exchange (REMUCAREM), in both Monterf@aand MD versions, to
determine the thermodynamic characteristics ofUNRES force field [2]. Of those,
the REMD method, especially in its multiplexed wens(MREMD), turned out to be
the most efficient. The multiplexed variant (MREM8f)the RE method, developed by
Rhee and Pande [3], differs from the original REMiBthod in that several trajectories
are run at a given temperature. Each set of ti@jest run at a different temperature
constitutes a layer. Exchanges are attempted rigtwithin a single layer but also
between layers. We present a detailed comparisonanbnical MD, REMD, and
MREMD simulations of protein folding with the UNREfrce-field [4]. The RE
method for umbrella sampling simulations has alserbenhanced by applying a
multidimensional extension in which pairs of replc not only at different
temperatures, but also with different parameterthefpotential energy are exchanged.
Recently, we developed a fine-grained version ef ttNRES code in which energy
and force calculations have been split among a eumbprocessors, thus introducing
two-level (coarse-grained and fine-grained) paliahe Each coarse-grained task
handles a single MD trajectory in canonical MD oREMD simulations and has a
number of slave fine grain processors to computgggnand forces. Owing to fine-
grained parallelism, we are now able to carry duin&io simulations of large proteins
in real time.

[1] Liwo A., Khalili M., Scheraga H.A., Proc. Nathcad. Sci. USA,7, 2362-2367,
2005.

[2] Nanias M., Czaplewski C., Scheraga H.A., J. @h&heory Comput.2, 513-528,
2006.

[3] Rhee Y.M., Pande V.S., Biophys. 4,,775-786, 2003.

[4] Czaplewski C., Kalinowski S., Liwo A, ScherablA., J. Chem. Theory Comput.,
5, 627-640, 2009.
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ECD-MS investigation on deuterium distribution in the
high pressure denatured ubiquitin

Stefanowicz PiofiKowalewska Karolina, Szewczuk Zbigniew

Faculty of Chemistry, University of Wroclaw, Wroclaw, Poland

Hydrogen deuterium exchange is an important methostudies of protein
folding and conformation. The level of the protéieuteration may me determined by
mass spectrometric measurement, since the exchhngsingle proton for deuteron
increases the molecular mass of protein by 1 Daprkvious studies the spatial
distribution of deuterium in the protein molecul@asvdetermined by combination of
peptic hydrolysis and LC-MS. Recently spectaculavefopment of HR-FT mass
spectrometry creates the possibility of studyingtridiution deuterium in protein by
“top down” approach, by direct gas phase fragmemaodf intact, deuterated protein.
The electron capture dissociation is a method ofcehfor such experiments, because
provides many fragments covering the whole sequefidbe protein with relatively
low level of hydrogen scrambling — dislocation tHeuterons along the protein
sequence during the fragmentation process.

In our presentation we will describe research derdaination the distribution
the deuterium atoms in the ubiquitin molecule deret under high pressure. The
protein was exposed for high pressure causingdhgptete, reversible denaturation in
a buffer containing BD. After decompression the protein was diluted wittter. After
1 hour back exchange the ubiquitin sample was stédgjefor ECD experiments. The
obtained fragments were identified and we calcdlatge content of deuterium in
particular fragments to determine distribution efiterium in ubiquitin molecule.
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Conformational properties of N-acetyl-(E)-
dehydrophenylalanineN’,N’- dimethylamide

Buczek AnetaBroda Matgorzata, Siodtak Dawid
Department of Chemistry, University of Opole, Opole, Poland

The introduction of conformationally constrained iam acid residues into
bioactive peptides is a useful and frequently agptodification method for studying
resulting active conformation and to design newepbtanalogs. One group of such
residues, found in naturally occurring peptidesy,B-dehydroamino acids. The"€C?
double bond of dehydroamino acids makes the rotatfdhe side chain impossible and
only the positions4) or (E) can be adopted. Receptor proteins frequently idistate
quite precisely between th&)(and €) disposition of the double bond™€C? in their
bioligands. Much more is known about the conforomadl preferences ofZj-a,B-
dehydropeptides than those of thdi)-énalogues, because most of the preparative
procedures yield exclusively or predominately thierfer isomers.

N-Alkylation of biologically active peptide is theert strategy which can also
results in analogues with improved pharmacologaraperties, such as resistance to
enzymatic degradation, receptor selectivity, enbdrmotency and bioavailability. Our
idea is to combine the conformational limitatiorfs(B)-dehydrophenylalanine Ej-
APhe) with the methylated C-terminal amide bond. Phaeperties of Acf)-APhe-
NMe, were studied by theoretical calculations, X-raystallography, FTIR and NMR
spectroscopy. The theoretical and experimentalteestere compare with those of the
related molecule AcA)-APhe-NMe.

The Ramachandran maps of the ZcH)-APhe-NMe were calculated by the
MP2 and DFT method#é vacuo and in chloroform and aquerous solutions using
polarizable continuum model (PCM). The minima olsedron the surfaces were fully
optimized at the MP2/6-31+G** and B3LYP/6-31+G**vies. The stability of the
low-energy conformers were discussed in terms @fcinventional N-H- - - O hydrogen
bond as well as the weaker NH---N, C-H---O and NAphenyl) interactions. Also
noncovalent C=0 dipol attractions were analyzed Dlwest-enegy structure of A-
APhe-NMeg is the extended conformer g (¢ = -174°, 129°) stabilised by the 8-
bond closing a five-membered ring and the lowesrgn conformer of Ac=APhe-
NMe, is the conformer H¢g ¢ = -38°, 127°) stabilized by the N-Hm(phenyl)
interactions.

The theoretically obtained results were comparethéoexperimental data of
the studied molecule. The X-ray structural paramseteéTIR and spectroscopy results
are in good accordance with theoretical findings.

Aneta Buczek is a recipient of a Ph.D. fellowshimi a project funded by the European Social Fund.
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NMR studies of cyclic dynorphin analogues

Kwasiborska Marid Zieleniak AgnieszKa Nowakowski Michd
Oleszczuk Marfa Wojcik Jacek Chung Nga N., Schiller Peter W,
Izdebski Jah

al aboratory of Biological NMR, Institute of Biochemistry and Biophysics, PAS, Warszawa,
Poland

bPeptide Laboratory ,Warsaw University, Department of Chemistry, Warszawa, Poland
Department of Biochemistry, University of Alberta, Edmonton, Alberta,Canada

dlaboratory of Chemical Biology and Peptide Research, Clinical Research Institute of Montreal,
Montreal, Canada

Previously we have reported results of our studiesyclic dermorphin and
deltorphin analogues containing a carbonyl bridg8][ In this presentation we report
NMR studies of new biologically active opioid pej#i analogues, which contains
modified enkephalin sequenamd¢ssage[4] with residues Daa, Dx®& —D-Lys, Lys;?2
—D-Lys, Orn;3 —D-Lys, Dap;4 —D-Orn, Lys;5 —b-Orn, Orn;6 —D-Orn, Dab;7 —D-
Orn, Dap and C-terminal sequence of dynorphin-(L{E8ldress,Arg-Arg-lle-Arg-
Pro-Lys-Leu-Lys-OH).

NMR spectra of peptided, 3, 4 and 7 were measured at 25 °C on a
UNITY500plus (Varian) spectrometer. TOCSY and gHS§pEctra were measured for
assignment of all proton signals. ROESY experimemse performed in order to
obtain distance restraints.

The biological activity of peptides was measurethwdPl and MVD tests and
to have insight into relationship between this \agti and conformation. The
conformational space of each peptide wear explasdg the EDMC method and
NMR restraints.

[1] Filip K., Oleszczuk M., Pawlak D., Wojcik J, @hg N.N., Schiller P.W., Izdebski
J. J. Peptide Sci9, 649-657 (2003).

[2] Filip K., Oleszczuk M., Wdjcik J., Chung N.Nschiller P.W., Pawlak D., Zieleniak
A., Parchska A., Witkowska E., 1zdebski J. J. Peptide 3di,,347-352 (2005).

[3] Witkowska E., Nowakowski M., Oleszczuk M., K., Ciszewska M., Chung
N.N., Schiller P.W., I1zdebski J.. J. Peptide S3,,519-528 (2007).

[4] Pawlak D., Oleszczuk M., Wojcik J., Pachulska, i@hung N.N., Schiller P.W.,
Izdebski J. J. Peptide Scr,,128-140 (2001).
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Phosphorylated quinines as novel polyfunctional chal
auxiliaries for NMR spectroscopy

Rudzihtska Ewa Goérecki tukasz, Berlicki tukasz, Mucha Artur,
Kafarski Pawet

Department of Bioorganic Chemistry, Faculty of Chemistry, Wroctaw University of Technology,
Wybrzeze Wyspianiskiego 27, 50-370 Wroctaw

Quinine, the major component @finchonaalkaloids, represents one of the
most privileged molecule exploited in chiral recitigm applicationslts versatility and
efficiency is commonly attributed to the presenteeveral functional groups, which
can be also modified in order to modulate theirngindiscrimination potency. Thus,
cinchona alkaloids and their derivatives have destrated widespread potentiality,
being successfully employed as chiral resolvingnégyechiral auxiliaries, catalysts in
asymmetric processes and new chiral stationarygshis HPLC. Finally, they have
been found to be chiral solvating agents (CSAsyrefat application utility in NMR
techniques, employed for determination of the d@oamdric composition of various
analytes. Among modified quinine based CSAs comalde attention has been
dedicated to carbamoylated derivatives.

In this work, we explore novel possibility of COdrpxyl derivatization and
its influence on the enantiodiscrimination effedthe designed and performed
functionalization led to the appropriately phosptated quininesy, 2) which could
offer new interactions with analytesm oxygen atom rich moieties.
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The modified compounds were subsequently validase@SAs ifH NMR as
well as®*P NMR spectroscopy toward a collection of modelahselectands. The
introduction of a phosphoryl group was proved thante enantiodifferentiation effect,
particularly for protected amino acids and theiridives, in comparison to the parent
molecule.
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Peptidomimetics
Pawet Kafarski

Departament of Bioorganic Chemistry, Faculty of Chemistry, Wroctaw University of Technology,
Wybrzeze Wyspianskiego 27, 50-370 Wroctaw

The term peptidomimetics covers a large and expanfiéld of research that
has achieved profound successes. Peptidomimet& ¢é@mpound containing non-
peptidic structural elements that is capable of icling or antagonizing the biological
action(s) of a natural parent peptide and offerthg advantages of increased
bioavailability, biostability, bioefficiency, anddselectivity.

The importance of these compounds is seen by inttaxh of term “peptidomimetics”
into Google whatgives over 92,000 entries, whereas “peptidomimefiefds around
90,000 files.

They typically arise from modification of an exmfi peptide in order to alter its
properties. Examples of peptidomimetics have besmtated as natural products,
synthesized as libraries from novel subunits, aedighed on the basis of X-ray
crystallographic studies and through an intricatevidledge of the biological mode of
action of natural peptides. They offer challengsyathetic targets and are increasingly
important medicinal agents and biological probes.aAconsequence, peptidomimetics
embrace much of what is modern medicinal and oogememistry.

A variety of molecules have been designed to mithie secondary structures of
peptides, such asi-helices,-turns, andp-sheets. In order to explore the structure-
activity relationships of bioactive peptides, a fmemof strategies have been developed
by incorporation of conformationally constrained iaon acids, modification of the
peptide backbone by amide bond isosteres, cyaizstiattachment of pharmacophores
to a template or scaffold, and the synthesis opeptide analogs. Thus, great strides
have been made in the design of peptidomimetic slfog the treatment of various
pathological states.
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a-Amino aldehydes as components for 1,2,3,4-tetrahyat
[B-carbolines synthesis

Putka Karolind, Slupska Marty Misiak Marid, Kozminski Wiktof,
Misicka Aleksandrd”

aFaculty of Chemistry, University of Warsaw, Warsaw,Poland
bMedical Research Centre, Polish Academy of Sciences, Warsaw, Poland

Tryptophan moiety is a structural motif of a larg@up of natural products
(alkaloids, peptides). Cyclic analogues of tryptplintroduce local constraints and
reduce the flexibility of the indol moiety. Onethie possibilities to freeze indol moiety
of tryptophan is the linkage of the indol ring wittmine group by substituted
methylene unit to form 1,3-disubstituted 1,2,3#aeydrof-carbolines. Such
compounds are synthesized by the Pictet-Spengietioa.

We studied in detailes Pictet-Spengler reactioh wie use of Trp-OMe as amine- and
a-amino aldehydes as carbonyl-components. P-S ogautith amino aldehydes with
NH-protection is very sensitive to conditions, parfarly solvent and temperature.
Amino aldehydes may epimerize and then small lipraf products with different
stereochemistry is formed, especially in protio/eats.

COOCH,
CoOCH, & oHo H* ) COOCH,;
7] + - | NH +
N NH, NHCbz H
H NGbzR
R” NHCbz H z
1 2 3-cis, 3-trans 4

Scheme 1. Possible products of the Pictet-Spenegetion.

We report the influence of conditions on the ratidibraries’ components. We found
that in aprotic apolar solvents compounds with tholol 6-membered ring are formed.
We also investigated conformation of the 6-membened in cis andtrans isomers.
Our results show that conformation of the newlyated 6-membered ring depends on
the substrates and the size of C-1 and C-3 substgu

58



Lectures L45

Selenopeptides and the integrated oxidative folding
technological advances in studying disulfide-rich
peptides

Walewska AleksandfaBulaj Grzegor?, Rolka Krzysztof

aDepartment of Bioorganic Chemistry, Faculty of Chemistry, University of Gdansk, Poland
bDepartment of Medicinal Chemistry, University of Utah, Salt Lake City, USA

Many peptides from plants or animal venoms areimaportant source for
novel biotherapeutics. Studying multiple cysteinertaining peptides requires
optimization of their oxidative folding and the ®&satonsuming determination of
disulfide bonds connectivity. These limitations quexded us to apply a selenocysteine
approach to three disulfide bridged p-conotoxin/sthat block sodium channels [1]
and to a member of squash family, theballium elateriuntrypsin inhibitor 1l (EETI-

II) [2]. Taking advantage of the isosteric natufeselenium and sulfur, we replaced a
pair of cysteine residues (Cys) with selenocystegmdues (Sec) in each synthetic
peptide. The more stable diselenide bongk(BB81mV) than the disulfide bond &
180mV) reduced the number of possible disulfide nemtivities and improved the
oxidative folding. We also demonstrate that althef studied p-selenoconotoxins block
Na,1.2 subtype of voltage-gated sodium channel, ahded¢no-containing EETI-II
analogues exhibited inhibitory activities towardypsin. Next, we merged the
selenopeptide technology with the NMR-based didalfimapping by combining
diselenide bridges with position-specifit,**N)-labeled disulfide bonds in a single
peptide. Such ‘“integrated oxidative folding” stgeallowed us to confirm the
correctly folded selenoconotoxins by 2D NMR spestapy experiments.

[1] Bulaj G., West P.J., Garrett J.E., Watkins Mhang M.M., Norton R.S., Smith
B.J., Yoshikami D., Olivera B.M., Biochemistrd4, 7259-7265, 2005.

[2] Favel A., Mattras H.,Coletti-Previero M.A., Zlimg R., Robinson E.A. Castro B.,
Int. J. Pept. Protein Re83, 202-208, 1989.
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a, B-Hybrides of opioid peptides containing
B*-homo-amino acids

Wilczyaska Dominikd, Olma Aleksandrfa Kosson Pioft

a|nstitute of Organic Chemistry, Technical University, Lodz, Poland
bMedical Research Centre, Polish Academy of Science, Warsaw, Poland

The discovery of numerous endogenous neuropeptidearticipate in the
formation, transmission, and perception of pairedfnumerous strategies for the
development of new analgesics. Since the discovktlye endogenous opioid peptides,
abundant analogues have been synthesized in agemgevelop an analgesic without
the serious side effects.

Opioid peptides have long acted as model compoanthe development of
a new analgesic drug. A major problem with opioidptides as drugs is their
susceptibility to enzymatic hydrolysis when adntigited in vivo. Several chemical
approaches, such as the incorporatiom-amino acids, unnatural amino acidsg-
disubstituted amino acids, cyclic moieties, or @ation of peptides have resulted in
obtaining more stable analogues. Among the numestrasegies of modification the
substitution of proteinogenic amino acids wgtamino acids represents an interesting
possibility.

In this communication we report the synthesis @fvia,3-hybrides of opioid
peptides containin@*-homoeamino acids. The peptides were tested to exploeg t
effect on opioid receptors binding. THE-homeamino acids were obtained from
respectiven-amino acids by Arndt-Eistert homologatian3-Hybride of peptides were
synthesized in solution using Boc-strategy.
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All posters will be presented during the three posessions:

Poster Session|  Tuesday morning, 10:50-12:00
Poster Session Il Tuesday evening, 15:30-16:30
Poster Session Il Wednesday evening, 16:30-17:30

A roman numeral displayed by your poster numbeicatds a poster
session e.g. P12/Il corresponds to the poster ingriyumber 12 that
will be presented in the evening on Thuesday (passsion II).
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Tyrosine derivatives modified with diazonium salts-
ESI-MS/MS and ESI-ECD studies

Bartosz-Bechowski Hubert Kluczyk Alicja, Stefanowicz Piotr,
Szewczuk Zbigniew

Faculty of Chemistry, University of Wroclaw, Wroclaw, Poland

The determination of amino acid residues localipedprotein surface is an
important method in the search for protein-proteieractions. The external tyrosine
residues could be investigated using the coupkagtion. The reaction of phenols with
diazotized aniline to form an azo dye is simpledaduct, relatively safe and efficient.
Moreover, the colored products allow for easy nammig of the reaction and
distinguishing the respective fragments in trypligest. Collision induced electrospray
dissotiation (ESI-MS/MS) is the method of choinepeptide and protein research and
could efficiently be used to compare the modifiend anative proteins and their
fragments. Electron capture dissociation (ECD) gibetter sequence coverage with
very little fragmentation of modified side chaii$herefore, ECD is method of choice
for mapping of the chemical and post-translatiomaddified proteins.

In this study we present the ESI MS/MS and EGMlgsis of azo dyes
consisting of tyrosine derivatives modified withriss of diazotized anilines and the
specific ions suitable for monitoring procedure.

In our experiments we selected the azo dye frdmnopro aniline because the
specific isotope distribution of brominé&®®r:*'Br ,1:1) creates characteristic isotopic
pattern in MS spectrum, which could be used to uriguously identify modified
fragments.

To the best of our knowledge, neither CID nor Efedgmentation patterns of
the amino acid azo dye have been proposed yet.

[1] Szewczuk Z., Siemion 1.Z., Jankowski A., Kowaj&-Bronisz S., Arch. Immun. et
Therap. Exp30,405-412, 1982.
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Antimicrobial activity of dipeptides with 3-[2-(2'-
methoxy-4’-dimethylaminophenyl)benzoxazol-5-
yllalanine

Bejnarowicz JoanfiaGuzow Katarzyrfa Obuchowski Mich&t Wiczk
Wiestaw?

aFaculty of Chemistry, University of Gdansk, Gdarnsk, Poland
bLaboratory of Molecular Bacteriology, Intercollegiate Faculty of Biotechnology, Medical
University of Gdanisk, Gdarsk, Poland

3-(2-benzoxazol-5-yl)alanine derivatives are unreltamino acids with some
antimicrobial [1] and cytotoxic [2] potential. Acaling to literature, substituents in
position 2 and 5 of the benzoxazole ring are thestnimportant for the biological
activity of the compound [3]. Among already studdstivatives substituted in position
2 of the benzoxazole, the most active one agaiastebia and fungi is 3-[2-(2'-
methoxy-4’-dimethylaminophenyl)benzoxazol-5-ylJalae [1]. To determine an
influence of modification in position 5 of the benazole, the series of dipeptides with
above-mentioned derivative was synthesized. Altgnmgenic amino acids, except
cysteine, were attached to C- and N-terminus ob#rezoxazolylalanine, respectively.
Dipeptides were synthesized in solution using Bat/Bctics. The activity of all
obtained peptides was screened against model Goaitive Bacillus subtili$ and
Gram-negative Escherichia coli bacteria whereas antifungal activity was tested
against yeasPichia pastoris All tests were performed using antibiogram method
whereas the minimal inhibitory concentrations wdetermined using two-fold serial
dilution technique. It was found that dipeptidesdstd had greater antibacterial than
antifungal potential in contrast to the parent comq. Also, the activity depends on
the structure of the compound. Additionally, theiae derivatives were then tested
against most important pathogens.

[1] Guzow K., Obuchowski M., Wiczk W., Acta BiochirRol.,53 (suppl) 184-185,
2006.

[2] Mulkiewicz E., Guzow K., Wiczk W., Acta BiochiniPol.,54 (suppl) 200, 2007.
[3] Temiz-Arpaci O., Ozdemik., Yalgini., Yildiz1., Aki-Sener E., Altanlar N., Archiv
der Pharmazie338 105-111, 2005.

Acknowledgement:
This work was financially supported by the Polishinidtry of Science and Higher
Education under grant 0212/H03/2007/33.
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Bcp' and Dbcp' analogues of TIPP: potent and highly
selective delta opioid agonists and antagonists

Berezowska Irena, Weltrowska Grazyna, Lemieux @arGhung Nga
N., Wilkes Brian C., Schiller Peter W.

Laboratory of Chemical Biology and Peptide Research Clinical Research Institute of Montreal,
Quebec, Canada H2W 1R7

The novel phenylalanine analogues M*([4'-phenyl)-
phenethyl)carboxamido]phenylalanine (Bcp) and -Higlethyl-4'-N-((4'-phenyl)-
phenethyl)carboxamido]phenylalanine (Dbcp) weretlsysized and substituted for
Tyr' in the & opioid antagonist TIPP (H-Tyr-Tic-Phe-Phe-OH; Tie
tetrahydroisoquinoline-3-carboxylic acid) and in PPl analogues. Unexpectedly,
[Bep'|TIPP turned out to be a potent and selecBvepioid agonistin the mouse vas
deferens assay, whereas [DHEPPP was a potent antagonist with similarly high
receptor binding affinity. Docking studies using dhats of thed opioid receptor in the
inactive and activated state indicated that the peptides had overall similar binding
modes, except for the large, hydrophobic biphehylanoiety which occupied distinct
receptor subsites with the agonist and the antagdoicked to the active and inactive
form of the receptor, respectively. The differensitioning of the biphenyl group of
the two peptides appears to be due to additionditdphobic interactions of the 2',6'-
dimethyl groups of Dbcpin the antagonist with aromatic receptor resididse C-
terminally truncated analogues H-Bcp-Tic-Phe-OH aHeBcp-Tic-OH were
antagonists with a weak partial agonist component, whereas the dipeptie@biep-
Tic-OH was ad antagonist with subnanomolarreceptor binding affinity and very
high & receptor selectivity. Overall, the performed dogkstudies indicated that tide
receptor can accommodate the biphenylethyl moietyained in the 1-position residue
of TIPP-related peptides in a number of differemding modes that promote the
interaction of the ligand with the receptor in eitlan activated or an inactive state.
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Application of sustained off resonance irradiation
(SORI) mass spectrometry for structural analysis of
PEG-peptide hybrids

Biernat Monika,Stefanowicz Piotr, Szewczuk Zbigniew

Faculty of Chemistry, University of Wroclaw, Wroclaw, Poland

Sustained off resonance irradiation collision-icel dissociation (SORI-CID)
is a general method of collisional activation ohsoin Fourier transform mass
spectrometric experiments. The fragmentation ocbyrgradiating ions with a single
off-resonant sine wave excitation pulse while thekground gas pressure is raised to
appr. 1@ torr. The resulting large number of sequential-Ewergy collisions slowly
heats the activated ions, therefore the dissodiatiainly progresses through the lowest
energy fragmentation channels. SORI-CID has, thesgefbeen extensively used for
structural analysisf various biopolymers [1].

Our previous studies showed that the amino-terndimakrization of peptides
results in enhanced biological activity and theepot of the conjugates depends on the
length of the linker. We decided to join fragmeafshioactive proteins by a flexible
bridge - poly(ethylene glycolPEGylation increases solubility in physiologicalifls as
well as their plasma half-life and resistance meulytic cleavage [2,3,4].

We analyzed patterns of fragmentation of PEG-peptidnjugates usinGORI-
CID method and compared the results with that obtamedlassical collision induced
dissociation in MS/MS as well as electron captussatiation (ECD). Weperformed a
series of experiments using different collision rggeand identified the fragments. The
fragmentation of the PEG-bridges was observedter pegylatecamino acids only but
not for PEG-peptide conjugates. This may suggeststhiepeptide part of the conjugate
is more susceptible for both CID and ECD as congp&d®EG chain.
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[1] Mirgorodskaya E., O’'Connor P.B., Costello C.E.Am Soc Mass Spectrorhg3,
318-324, 2002.

[2] Biernat M., Stefanowicz P., Zimecki M., Szewkzd., Bioconjugate Chem17,
1116-1124, 2006.

[3] Paduch M., Biernat M., Stefanowicz P., Derewaed, Szewczuk Z., Otlewski J.,
ChemBioChem8, 443 — 452, 2007.

[4] Skarlas T., Panou-Pomonis E., Kluczyk A., Szewkc Z., Zimecki M.,
Kosmopoulou A., Sakarellos-Daitsiotis M., Sakarellg., J Pept Scil5, 296-304,
2009.
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strains of Bacillus subtilis

Bikowski MariusZ, Guzow Katarzyra Obuchowski Michdt

alaboratory of Molecular Bacteriology, Intercollegiate Faculty of Biotechnology UG-MUG,
Gdansk, Poland
bFaculty of Chemistry, University of Gdansk, Gdansk, Poland

Surfactin, cyclic lipopeptide produced by variotrminis ofBacillus subtilisis
one of the most powerful biosurfactant ever discede- a 20 pM solution decreases
the surface tension of water from 72 to 27 mN. im addition to its strong surface
activity, surfactin also exhibits strong antiba@kand antifungal properties. Those
factors make it important for the biological comtod plant pathogens [1]. Two strains
of B. subtilis previously isolated from soil, are able to cohtiee phytopathogenic
bacteriumDickeyadianthicola(former nameErwinia chrysanthen)j cause of blackleg
in potato plants in the field and soft rot of tubar storage. The work presented in this
report was aimed at studying the surfactin productind composition of its isoforms
in laboratory and natural isolates Bf subtilis Detection of biosurfactant production
was determined by oil spreading and drop collaps¢hats allowing screening and
preliminary quantification of biosurfactant prodoct [2]. Selected cultures are then
more precisely investigated by the HPLC and LC-M8&thads [3]. Natural isolate
MB5 produces two times more surfactin as compavettie wild type straiB. subtilis
3610. Retention times of the isoforms peaks arestmae, but areas are different.
Analysis indicates, thaB. subtilis laboratory strain 168 does not excrete such
compound, which is consistent with the fact, thas tstrain is unable to produce
lipopeptides by a frameshift mutation in tefo gene. Surfactin is of great industrial
interest, however it is not widely available be@o$ low strain productivity and high
recovery expenses. The enhanced production of ctimrfy MB5 strain described
here, connected with nutritional factors manipolatmight result in more optimized
yields of the lipopeptide.

[1] Nagorska K., Bikowski M., Obuchowski M., Actaidhim. Pol.,54, 495-508,
2007.

[2] Youssef N., Duncan K., Nagle D., Savage K., gmaR., Mclnerney M., J.
Microbiol. Methods 56, 339-347, 2003.

[3] Bais H.P., Fall R., Vivanco J.M., Plant Physidi34, 307-319, 2004
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The peptides are an effective ligands for metat.ioh specific group of the
peptides are peptides with the cycle structureéheffeptide chain. The cyclopeptides
play various roles in living organisms [1,2].

We present potentiometric as well as spectroscsipidies on the interaction
of the copper(ll) ions with three novel cyclohexptiges: c(GHRIHG), c(GHRHGH)
and c(GHR5H).

The insertion of the third His residue in the cyaptide sequence and
increase of cyclopeptide ring size has not largpaich on the Cu(ll) binding as
compared to the cyclopeptides with two His resid8k Additionally, three His
residues in the peptide sequence does not fordensyt insert metal ion inside
peptide cycle.

Independently from the size of the peptide cycld aumbers of the histydyl
residues in the peptide sequence, the cyclopeptdeter the {2xN,, 2XNimiad
binding mode at the physiological pH and does rmimf complexes with four
deprotonated amides.

[1] Yu.A. Ovchinnikov, V.T.lvanov, Tetrahedron, §1975) 2177-2209

[2] U.Lange, N.V.Roznyatovskaya, V.M.Mirsk@nalytica Chimica Acta 614 (2008)
1-26

[3] J.Brasu, A.Matera, S.Otdziej, Swiatek-Koztowska, L.Messori, Ch.Gabbiani,
M.Orfei, M.Ginanneschi, Journal of Inorganic Biechistry 101 (2007) 452—-460
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The e-aminocaproyl derivatives af-aminoacids with a bulky, hydrophobic
side chain markedly inhibit the fibrinolytic actiyi of plasmin and the euglobulin
fraction of plasma. Aminocaproyl-S-benayeysteine (H-EACA-S-Bzl--Cys-OH)
was the most active compound with selective amiifddytic activity. Its effect on
fibrinolytic activity of plasma euglobulin fractiowas lower than similar activity of
clinically used antifibrinolytics: e-aminocaproic acid (EACA) and t-
aminomethylcyclohexanecarboxylic (AMCHA ) [1, 2]hi§ compound shows only a
slight effect on the amidolytic activity of tissygasminogen activator (t-PA) and
urokinase [3]. Recently, t-PA was shown to be tophgsiologically active in human
saliva [4]. In our examination of saliva fibrinolgtactivity, we observed that H-
EACA-S-BzI4-Cys-OH showed the higher antifibrinolytic activity comparison with
EACA and AMCHA. In order to explain this activityye examined the effect of this
dipeptide on amidolytic activity of human salivatiivthe use of synthetic substrates,
specific for t-PA, plasmin and trypsin. H-EACA-S{IBzCys-OH was the inhibitor of
saliva amidolytic activity specific for tissue ptagogen activator.

[1] Midura-Nowaczek K., Bruzgo I., Dubis E., Rosxzkska-Jakimiec W., Worowski
K., Pharmazie, 51, 775-777, 1996.

[2] Midura-Nowaczek K., Bruzgo 1., Poptawski J., $2kiowska-Jakimiec W.,
Worowski K., Acta Polon. Pharm. Drug-Res. 55, 154-11998.

[3] Midura-Nowaczek K., Bruzgo |., Roszkowska-JaldmW., Markowska A., Acta
Polon. Pharm. Drug-Res. 61, 75-76, 2004.

[4] Virtaren O.J., Sirén V., Multanen J., FarkkN&, Leivo I., Vaheri A., Koskiniemi
M., Eur. J. Oral Sci., 114, 22-26, 2006.
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Dimerization of the receptors is an essential steparious cellular signal
transduction processes. Therefore, substancestbadble to modulate the receptors
dimarization may control such a process and arenpiad immunomodulators. Analogs
of dimeric ligands may enhance interactions betwe@nneighbouring receptors.

Previously, we designed the dimeric analogs ablmitnic the dimeric nature
of the nonapeptide VPRSGEVYT immunosuppressive nfiergg of HLA-DR
superdimer molecule. We used the polyethylene ¢lfe&G) to serve as a flexible
linker as well as a group which improves the sditybof the dimeric analogs in water.
N- and C-terminal dimerization of this immunosupmsige fragment of HLA-DR
molecule resulted in the increase of the biologieativity [1,2]. It proves our
hypothesis that receptors of HLA-DR molecule fragiexist as dimers.

Our previous research showed that different fragmef ubiquitin exhibited
very strong immunosuppressive activity, comparabléhat of cyclosporine [3,4]. We
believe that the ubiquitin fragments may also fodimeric forms and that this
dimerization is responsible for their immunosuppogyg activity. In order to check this
suggestion we designed new dimeric analogs of ithigiiagments with two peptide
chains connected in three different ways: heacttalhtail to tail and head to tail.

The synthesized dimeric peptides were purifiedpbgparative HPLC. The
purity and identity of the products was analyzedabwglytical HPLC, HR ESI-MS and
HR ESI-MS/MS. Influence of such compounds on humaranune response was
checked. Effect of different method of dimerizatiom immunosuppressive potencyof
the obtained products will be presented.

[1] Szewczuk Z., Biernat M., Dyba M., Zimecki M.geptides25, 207-215, 2004.

[2] Biernat M., Stefanowicz P., Zimecki M., Szewkzd., Bioconjugate Chem17,
1116-1124, 2006.

[3] Szewczuk Z., Stefanowicz P., Wilamski A., Staszewska A., Siemion I.Z.,
Zimecki M., Wieczorek Z., Biopolymer34, 352-362, 2004.

[4] Jaremko L., Jaremko M., Pasikowski P., Cebrat $tefanowicz P., Lisowski M.,
Artym J., Zimecki M., Zhukov I., Szewczuk Z., Bidgmers,91, 423-431, 2009.
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Peptides containingramino acid may form stable folded structures ayals
to those encountered in naturally occurring pratei@onformational stability of—
peptides is greater than thepeptides [1]. The incorporation @famino acids has
been successful in creating peptidomimetics that ardy have potent biological
activity, but are also resistant to proteolysis [2]

We choose to our research biological active peptidee. fragments
corresponding to the sequences of: the thymopsi&tiif [3], the fibrinopeptide A
[4] and the ubiquitirt®®° [5]. All of those peptides have-Asp in the sequence. To
check the influence of-Asp in coordination mode we decided to modify #os
peptides by replacing-Asp with f-Asp: H-Arg-Lys$Asp-Val-Tyr-OH (TP), H-Ala-
BAsp-Ser-Gly-OH EP) and H-Leu-GluAsp-Gly-Arg-Thr-Leu-Ser-Asp-Tyr-OH
(UQ).

The group of peptides containifgAsp were investigated towards copper (I1)
ions. For each peptide-copper(ll) system a detmlcsoscopic (EPR, CD, UV-VIS)
and potentiometric analysis have been done.

All studied peptides form stable complexes with IQuéns (from 1N to 4N
coordination mode with amine group and amide né&m)g The obtained results were
compared witlu—aspartic acid analog peptides.

[1] Seebach D., Matthews J. L., Chem. Commun., 22022, 1997.

[2] Steer D. L., Lew R. A., Perlmutter P., Smith IA.Aguilar M.-I., Letters in Peptide

Science, 8, 241-246, 2002.

[3] Wang J., Lu W.-L., Liang G.-W., Wu K.-C., Zha@y-G., Zhang X., Wang J.-C.,
Zhang H., Wang X.-Q., Zhang Q., Peptides 27, 825-2806.

[4] Nossel H. L., Yudelman I., Canfield R. E., BatlV. P., Jr., Spanondis K., Wilner
G. D., Qureshi G. D., The Journal of Clinical Intigation, 54, 43-53, 1974.

[5] Szewczuk Z., Stefanowicz P., Wilamwki A., Staszewska A., Siemion |.Z., Zimecki
M., Wieczorek Z., Biopolymers, 74, 352-362, 2004.
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Anthraquinones are very interesting compounds tha@ investigations in
electrochemical chemistry due to the fact that tbegtain electrons, the reducible p-
qguinone system and are electroactive [1,2]. Thetmlehemistry of quinone species
differ in aqueous and non-aqueous environmentsagiieous solution the reduction
process shows a single, two-electron reduction p&hKie in aprotic solvent quinones
undergo two, one-electron reduction processes.BEseud of aminoacid attached to a
redox unit has been an important subject to devalpgactical electrochemical method
to determine electron transfer per molecule argetermine the diffusion coefficient of
the primary substrate of quinone moiety [3,4]. Tpeptides (Scheme 1) were
synthesized manually by a solid-phase method u$ieg-moc/Boc strategy [5] using
L-N*-(9,10-dioxo-9,10-dihydroanthracen-1-yl)-lysine.[6]

Ry R,
NH, NH HN NH,
o o]
N R Hoq
HoN N N N N N OH
H
[¢] 0 o H 5

NH NH NH NHz

R 4 %
1 Ry R]

1. R=AQ 2. Ri=AQ
Ry=H R;=AQ HoN N N OH
o e}
3. Ry=AQ 4. Ry=AQ
Ry=H Ry=AQ HN
R3
3
Scheme 1

The quinone is attached with the lysine peptidarcland then can act as the
transduction agent. Discussion of an influencencféasing number of anthraquinone
species on the electron transferred during therelée reaction will be presented.

[1] M. Gomez, F. J. Gonzalez, |. Gonzalez, J. Eteotal. Chem. 578 (2005) 193.

[2] Shamsipur M., Siroueinejad A., Hemmateenejad¥baspour A., Sharghi H., Alizadeh K., Arsadij &.
Electroanal. Chem.; 600 (2007) 345.

[3] W. Hyk; A. Nowicka, Z. Stojek, Anal. Chem 74. (2002%9.

[4] S. Wang, T. Peng, C. F. Yang, J. Biochem. BigpiMethods 55 (2003) 191-204.

[5] W.C. Chan, P.D.White (Eds.), In Fmoc Solid Rh&eptide Synthesis A Practical Approach, Oxford
University Press, Oxford, 2000.

[6] A. Szymaiska, T. Ossowski, L. Lankiewicz, Letters in Peptgigence, 9 (2002) 193-196.
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The anthraquinone derivatives constitute an importdass of antitumor drugs,
such as anthracycline, anthrapyrazoles which maialy act by intercalating the base
pairs of DNA of the cells of tumor tissues [1]. Ardquinone posses planar ring system
which connected with polypeptide has a signifidaintogical and redox properties [2].

Electrochemical studies of peptides derivativedhwjtinone system can provide
new mean of analysis and characterization. The titwmtasize and shape of
voltammograms depends upon the extent of interacidhe substituent groups on the
aminoacid chain and the rate of electron transééween these groups.

o
[! o} o o o o] o] [¢] 0 o]
1 H I/ H i H I H 1" H 1l H " H T | "
HN*(i‘,H CfN*(‘ZHC N*?HC N*(IDHC N*(I:HC N*?HC N-C‘HC N—CIH C—N—C‘HC-NHZ
CH, CH, CH, CH, CH, CH, CHy ChHy CHy
G

CHz 2 CHz 4 CH, 4
(‘:Hg (IZHQ (‘:H2 (IZHZ
C‘Hz (;;H;_ (’ZHZ (IDHZ
I\‘JH I:JH I:IH HN
Ry R; Ry plg4
1.Ry=AQ 2. Ry=H 3. Ry=AQ

Ry =H R, =AQ R, =H

R;=AQ Rs = AQ Ry=H

Ry=H Ry=H R;=AQ

Scheme 1.

The electrochemical behavior of Lys — Ala peptitiaio was investigated in water
(pH=7) and dimethylosulfoxide (DMSO) solutions byclc voltammetry and
chronoamperometry at a glassy carbon and platinleotrede. The results are
consistent with reversible reduction of the polyrimean ry electron reaction, wherg n
is near or equal to the number of substituent edactive 1l-aminoanthraquinone
groups per molecule. The shape of the voltammedsponse suggests no interaction
between these electroactive centers. The pepti@ebeme 1) were synthesized
manually by a solid-phase method using the Fmoc/Bioategy using L-N(9,10-
dioxo-9,10-dihydroanthracen-1-yl)-lysine. Presentedults are the explanation of
electro-conducting amino acid chain of lysine-at@ntontaining two redox moieties in
peptide chain.

[1] J. W. Lown, Chem. Soc. Rev. (1993), 165.
[2] T. Ossowski, P. Pipka, A. Liwo, D. JeziorekeEfrochimica Acta 45 (2000) 3581-
3587.

Supported by the Grant BW-8000-5-0257-9.
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Title compounds were synthesized in a Mannich-tygleree component
condensation using amino acids, formaldehyde angrdtected phosphinic acids,
followed by the deprotection of the adduct. Appiica of the amino acids containing
the secondary amino group (for exampldenzyl) allowed to obtained the products
with good yield and purity. Contrarily, the presenaf the non-substituted N-termini
caused a range of side reaction. Their productdudmg various cyclic compound,
were separated and identified.

Q, OH
HZNYP\/NVCOOH
R R'

Final pseudodipeptides of novel modified backbdregring selected P1 and P1’
structural fragments, were tested for their inlibjtactivity towards cytosolic (LAP,
E.C.3.4.11.1) and microsomal leucine aminopeptidéseN, E.C.3.4.11.2). They
appeared moderate competitive inhibitors of botptidases, exhibiting higher affinity
to APN.
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Human parathyroid hormone (1-84) (PTH) is produbgdthe parathyroid
glands and regulates calcium and phosphate megaholi PTH acts on PTHR1
receptors to stimulate bone formation and is used &reatment for osteoporosis [1].
This long peptide was synthesized step-wise udmgsical conditions in 144 hours (6
days). The reaction times were then reduced tootlegtion times of 2 x 1 min and
coupling times of 2 x 2.5 min, resulting in a tosginthesis time of 28.3 hours. The
effect of different resins and coupling reagentst@ crude peptide purities were
compared. A small portion of crude peptide was figetiusing anRP-HPLC column
and the mass of the final product was confirmedth WMALDI-TOF mass spectrometry.
All syntheses were performed on a Protein Techrefpginc. Symphorfy or
Preludé™ peptide synthesizer.

[1] Moen M.D., Scott L.J., Drug$6, 2371-2381, 2006.
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Natural isothiocyanates inhibit lysosomal cathepsiysosomal cathepsins
belong to a cysteine proteinases family and aré kvedwn to be involved in cancer
growth and progression. The primary role of cathef which is responsible for
extracellular matrix destruction and MMP's actieatiis well established, whereas the
cathepsin L function is still not fully understootlowever its essential role in
heparanase activation was proved [1].

Isothiocyanates are natural compounds with stranticancer properties.
Although the mechanism of action is not yet fullpokvn their role in tubulin
degradation [2,3] and cancer prevention throughitimgbition of phase | enzymes
[4,5,6] as well as phase Il enzymes activation][#&s shown.

Inhibition of papain by some natural isothiocyanteas discovered 30 years
ago [9]. We have found that natural isothiocyanatexluding 2-phenylethyl
isothiocyanate, 4-methoxybenzyl isothiocyanate afigl isothiocyanate are highly
potent inhibitors of cathepsin L in nanomolar ranglee mode of inhibition as well as
an influence on cathepsin B activity is under itiiggdion. It needs to be established if
such antiproteolytic activityn vitro will show a relationship with potential anticancer
propertiedn vivo.

[1] Abboud-Jarrous G, Atzmon R, Peretz T, Palermo Gadea BB, Joyce JA,
Vlodavsky I. J Biol Chem. 2008 Jun 27;283(26):18¥&/

[2] Mi L, Xiao Z, Hood BL, Dakshanamurthy S, Wang, Xsovind S, Conrads
TP,Veenstra TD, Chung FL.J Biol Chem. 2008 Aug 8(38):22136-46.

[3] Jackson SJ, Singletary KW. J Nutr. 2004 Sep(a32229-36.

[4] Juge N, Mithen RF, Traka M. Cell Mol Life S&007 May;64(9):1105-27. Review.
[5] Barcelo S, Gardiner JM, Gescher A, Chipman 3ohogenesis.1996
Feb;17(2):277-82.

[6] Nakajima M, Yoshida R, Shimada N, Yamazaki HhKkgi T. Drug Metab Dispos.
2001 Aug;29(8):1110-3.

[7] Lee JS, Surh YJ. Cancer Lett. 2005 Jun 28;22472-84. Epub 2004 Nov 11.

[8] Prawan A, Keum YS, Khor TO, Yu S, Nair S, Li \WMu L, Kong AN. Pharm Res.
2008 Apr;25(4):836-44. Epub 2007 Jul 27.

[9] Tang CS, Tang WJ. Biochim Biophys Acta. 1976 B3&452(2):510-20.
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Quinine molecule represents one of the most aitmciatural chiral structure. It is
commonly used to construct stereoselective catabygplied in asymmetric synthesis
of organic compounds. Quinine and its derivatives effective enantiodiscrimination
agents used in various separation and analytichiniques. For example, stationary
phases modified withO-carbamoylated quinines are chiral solid supponts i
chromatography of amino acids [1]. The same comg@suacting as chiral chemical
shift reagents in NMR techniques, help to deterntihe enantiomeric excess of
analyzed substances [2]. Phosphoroorganic derastof quinine could be used in
related application, but their analysis would emgpléaster and simpler for
interpretation®'P NMR spectra. However, there is a need for syighes such
compounds stereomerically pure and then their ewialu for enantiodiscrimination
properties.

In this work we present the results of our studysynthesis of these kinds of
derivatives. The designed modifications were aahdeby transformation of vinyl
group to the carbonyl one, then obtained aldehysese converted toa-
hydroxyandhttp://www.organic-chemistry.org/syntlséSiLP/phosphonates/ hydroxy-
phosphonates.shtmamino phosphonates. The phosphorylation of thedxyd group
with chlorophosphates was also performed.

[1] Lammerhofer M., Franco P., Lindner W., J. Sepian Sci.,29, 1486-1496, 2006.
[2] Czerwenka C., Zhang M. M., Kahlig H., Maier NL., Lipkowitz K. B., Lindner
W., J. Org. Chem§8, 8315-8327, 2003.

77



P16/ Posters

Novel phosphonic and phosphinic inhibitors of ureass

Grabowiecka AgnieszkaBerlicki tukasz, Kosikowska Paulina, Biatas
Arkadiusz, Bochno Marta, Kafarski Pawet

Department of Bioorganic Chemistry, Wroctaw University of Technology, Wroctaw, Poland

Sustainable nitrogen management is a must in maagioulture regulated by
growing number of legislation directives definingligations which regard crop
fertilizing and management of livestock manureed@Jconstitutes over 50% global N-
fertilizer usage which is accompanied by growinglegation as animal feed additive.
Regardless the source of urea deposited in soihdiergoes hydrolysis catalyzed by
urease (urea amidohydrolase, E.C.3.5.1.5). Ureesdugt ammonium serves as the
primary substrate in the two-step nitrification @ees carried out by autotrophic
nitrifying bacteria. Enhanced ureolysis and rittéfion in urea fertilized soils results
in 50 % N-losses due to ammonia volatilization ah@3- leaching. Strategies to
prolong maintenance of urea derived nitrogen X" form which can be utilized
by plants or incorporated into soil organic mattgrsimultaneous use of nitrification
and ureolysis inhibitors are of high agronomic @am¥ironmental impact. The most
active urease inhibitors phosphordiamidates armptiusphordiamidates lack stability
due to rapid P-N bond hydrolysis. Novel group afase inhibitors based on P-C bond
system were designed and obtained. The compoummtssent expanded transition
state analogs of urease reaction derived fi@methyl-aminomethanephosphonic acid
(structural analog of phosphoric acid diamide). d$ee was purified fronBacillus
pasteurii CCM 2056 using Q-Sepharose and Cellufine phosphate andsairea
microtitre assay based on Berthelot reaction wasldped to evaluate inhibitory
activity. All studied compounds showed competitireversible type of inhibition
against urease with inhibition constants in nan@moange for the the most active
N,N-(dimethyl)-aminomethanephosphonic acid and KdMaethyl)-
aminomethanephosphinic acid.
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Most of natural occurring host defense antimicablmeptides (AMPs) have
positive net charge. Cationic charge and amphipigghiof peptide determine
antibacterial and antifungal activity of this kinfimolecule.

The purpose of this study was to synthesize a pgrofi short cationic
lipopeptide similar in structure to AMPs, but ireteof well defined amino acid
hydrophobic region, containing palmitic or mirisfatty acid. The lipopeptides were
synthesized by the solid-phase procedure usingui@dhylmetoxycarbonyl (Fmoc)
metodology [1] and purified by solid phase extract{SPE) with octadecyl RP phase
[2]. The lipopeptides were subjected to microbiadagtests: MIC (Minimal Inhibitory
Concentration) and MBC (Minimal Bactericidal Contration) on reference strains of
Staphylococcus aureuATCC 6538 Bacillus subtilis ATCC 9372 Enterococcus
faecalisATCC 29212 Escherichia coliATCC 8739 Pseudomonas aeruginogd CC
9027, Klebsiella pneumonia@TCC 700603 Proteus vulgarisATCC 6038 according
to the procedures outlined by the National Commitfer Clinical Laboratory
Standards (NCCLS).

Synthetic lipopeptides with net charge from +2rtbcontaining palmitic acid
at N-terminus (Pal-KK-NhK Pal-KKK-NH,, Pal- KKKK-NH,) were most active
against Gram positive and less active against Gragative bacteria among all tested
compounds. All lipopeptides were found to have ciivay againstProteus vulgaris

Due to that short synthetic lipopeptides have stafats’ structure (surfactant
= surfaceactive agent) such as hydrophobic tail and hydrophilic head investigated
their surface active properties. For this measerdmwe used automatic tensiometer.
The surface tension was measured at different cbrat®ons of lipopeptides in
distilled water with a du Noly ring method at 20°The surface tension vs.
concentration plots were used to determine criticételle concentration (CMC).

[1] Fields G.B., Noble R.L., Int. J. Pept. Protdies., 35, 161-214, 1990.
[2] Kamysz W., Okroj M., Lempicka E., Ossowski Eykasiak J., Acta Chroni4,
180-186, 2004.
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aFaculty of Chemistry, University of Opole, Opole, Poland

Dehydroamino acids play an important role in theidgt concerning
relationship between structure and biological agtiof peptides. Thep’ hybridization
of the carbon atoms in the positionand B as well as a possibility oft-electron
coupling between the ®€C? double bond and the neighboring amide bonds have
considerable impact on the conformational propgrtiedehydroamino acid residues.
In a consequence, the values of the torsion anglgisand the kind of the stabilizing
forces involved do not fit to those found in thenfmrmers of saturated analogues.
These features make them an attractive tool botlcoimformational research and
modification of biologically active peptides [1].

In last decade some new dehydropeptides and thaification occurring in
nature have been discovered. Amongst them, dehytabe with C-terminal ester
bond has been found. This structural element dometi phomalide — cyclic
pentadepsipeptide produced by fulfioma lingan2]. Interestingly, the position of
the B-methyl group in the side chain decides biologiaativity [3]. Fitotoxicity is
demonstrated only by phomalide, in which tifiemethyl group is in theE
configuration. 1zophomalide, in whicB-methyl group is in th& configuration does
not show toxicity. In contrast, in majority of naally occurring dehydropeptides the Z
configuration can be found. A plausible explanatidthis phenomenon is a difference
in the conformational properties of the dehydrobuty Z/E isomers. However, the
literature data are very limited [4].

We can expect, than esters of dehydroamino ac&lsteresting building unit
of unique and unknown properties. The aim of thigrkwis investigation into the
conformational preferences of dehydroamino acidergsin this study, a systematic
conformational analysis of the dehydrobutyrine detiydrovaline models (AdAbu-
NHMe, AcAVal-NHMe) as well as their analogues having C-teahiester bond (Ac-
AAbu-OMe, AcAVal-OMe) is performed. The obtained results conicegyrsynthesis,
X-ray and FTIR analysis as well as theoretical igsidnvolving analysis of the
potential energy surfaces of the studied compowiliibe presented.

[1] Pietrzynski G., Rzeszotarska B., Polish J. Ches8,,1595, 1995.

[2] Pedras M., Biesenthal C., Plant Cell Repadt8;,1135, 2000.

[3] Howlett B.J., Idnurm A., Soledade M., Pedrasklingal Genetics and Biolog¥3,

1, 2001.

[4] Thormann M., Hofmann H-J.J. Mol. Struc. (Theochem}31, 79-96,1998.

* is a recipient of a Ph.D. fellowship from a projdanded by the European Social
Fund
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Theoretical studies on the PrkC complexes formatioas a
tool for investigation of the kinase autophosphorytion

Gruszczyiski  Pawelt® Xdrzejewski Roch Obuchowski Michdt
Kazmierkiewicz Rajmundl

a|ntercollegiate Faculty of Biotechnology, University of Gdarisk and Medical University of
Gdansk, Gdarsk, Poland

Department of Chemistry, University of Gdansk, Gdansk, Poland

aDepartment of Medical Biotechnology, Medical University of Gdarisk, Gdarisk, Poland

Our study consisted of the construction of four@dimers and two trimers
using Z-DOCK program. PrkC is a kinase encodedagillus subtilisgenome; it is a
member of Hanks super-family of the eukaryotic-likeeptor protein kinases [1]. All
created configurations of six complexes were refinsing RDOCK procedure [2]. The
highest rank configurations of each complex weréntped in Amber 8.0 force field
and subjected to the 5 ns molecular dynamics stioualauns in order to study the
possible flexibility of the complexes in the natiNlee environment. This procedure
enabled us further relaxation of created modeldail@el analysis of protein-protein
docking results and subsequent 5ns MD simulatioggest a few modes of interaction
of protein molecules within the PrkC complexes. Tiscussion of our results with
comparison to recently published experimental s®d8] on the dimerization and its
influence on activation of the homological to th&® kinase (PknB) were carried out.
We used PrkC/PrkC complexes as models for studhefpossible characteristics of
interface between the PrkC molecule and it’s, stiknown, native substrate.

[1]. Hanks, S.K., A.M. Quinn, and T. Hunter, Scier41, 42-52, 1988

[2]. Li, L., R. Chen, and Z. Weng, Protei&8, 693-707, 2003

[3]. Wehenkel, A., Fernandes P., Bellinzoni, M. ti@eainot, V., Barilone, N., Labesse,
B., Jackson, M., Alzari, P.M., FEBS LeB80, 3018-22, 2006.

Acknowledgements:

This work was supported by fund DS/B50A-4-162-8e Talculations were carried out
at the Academic Computer Center in Gsla(TASK).
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aFaculty of Chemistry, University of Gdansk, Gdarnsk, Poland
bLaboratory of Molecular Bacteriology, Intercollegiate Faculty of Biotechnology, Medical
University of Gdanisk, Gdarsk, Poland

Searching for new drugs is still a challenge foiesce, mainly because of
civilizing development and globalization which caughat diseases, especially
infectious ones, spread out very quickly. As a ltethere is a need for new structures
of potential drugs. One of them could be a benzobeamoiety, a basic skeleton of a
group of fluorescent unnatural amino acids, 3-(BZosazol-5-yl)alanines, among
which are also biologically active compounds [1,Bhsing on our previous studies
[1,2], three derivatives were selected (3-[2-(2'thoxy-4'-
dimethylaminophenyl)benzoxazol-5-yl]alanine, 3-Rquinolinyl)benzoxazol-5-
yllalanine, 3-[2-(4-boronophenyl)benzoxazol-5-y#aine) and their dipeptides with
alanine, tyrosine, histidine and aspartic acid era N-terminus, respectively, were
synthesized. Dipeptides were synthesized in salutising Boc/Bzl tactics. The
activity of all obtained peptides was screened regjanodel Gram-positiveBacillus
subtilis) and Gram-negativeEScherichia coli bacteria whereas antifungal activity was
tested against yeaftichia pastoris All tests were performed using antibiogram
method whereas the minimal inhibitory concentratiarere determined using two-fold
serial dilution technique.

[1] Guzow K., Obuchowski M., Wiczk W., Acta BiochirRol.,53 (suppl) 184-185,
2006.
[2] Mulkiewicz E., Guzow K., Wiczk W., Acta Biochiniol.,54 (suppl) 200, 2007.

Acknowledgement:
This work was financially supported by the Polishinigtry of Science and Higher
Education under grant 0212/H03/2007/33.

82



Posters P21/l
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Guzow KatarzynaSzwarczewska Beata, Wiczk Wiestaw
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3-(2-Benzoxazol-5-yl)alanine derivatives are augrof fluorescent unnatural
amino acids. Because of quite easy modificatiothefposition 2 of the benzoxazole
there are many different applications of these ammpgs such as fluorescent probes,
pH and/or metal ion or sugar sensors as well asnambbial agents [1-3]. The
synthesis of these compounds in solution is quffeient and it was optimized
previously [4]. However, in order to make the direincorporation of
benzoxazolylalanines into the peptide chain easieabling application of these
compounds in solid-phase combinatorial chemisthg optimization of their solid
phase synthesis was performed. Wang resin wasasedsolid support and Fmoc-3-
nitrotyrosine as a substrate. Four different aldesy (2-methoxy-4-
dimethylaminobenzaldehyde, 4-formylboronic acid, ingline-2-carboxaldehyde,
quinoline-8-carboxaldehyde) were used to obtainitihermediate Schiff base which
underwent oxidative cyclization to the heterocydampound in the presence of four
different agents (air or Mitsunobu reaction or NBISDDQ), selected basing on the
literature [5-7]. The products were identified bgams of LC-MS analysis.

[1] Guzow K., Ph.D. Thesis, Gdsk 2004.

[2] Guzow K., Milewska M., Wrdblewski D., GietdoA., Wiczk W., Tetrahedrorg0,
11889-11894, 2004.

[3] Guzow K., Obuchowski M., Wiczk W., Acta BiochirRol.,53 (suppl) 184-185,
2006.

[4] Guzow K., Szabelski M., Malicka J., Karolczak Wiczk W., Tetrahedrorn58,
2201-2209, 2002.

[5] Wang F., Hauske J.R., Tetrahedron Lett., 32966532, 1997.

[6] Beebe X., Wodka D., Sowin T.J., J. Comb. Ché&n360-366, 2001.

[7] Koprowska-Ratajska M., Kluczyk A., Stefanowid?2., Bartosz-Bechowski H.,
Szewczuk Z., Amino Acids36, 309-315, 2009.

This work was financially supported by the Polislinidtry of Science and Higher
Education under grant 0212/H03/2007/33.
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Despite the therapeutic promise of disulfide-ripeptidic natural products,
their discovery and structure/function studies hdneen hampered by inefficient
oxidative folding methods for their synthesis. Here report that converting a three
disulfide-bridged conopeptide KIIIA into a one-ditde selenoconopeptide
dramatically simplified its oxidative folding whilepreserving bioactivity.
Selenoconopeptides were synthesized using the Foheenistry. Side chain of
selenocysteines was protected with p-methoxybergrgup. One-step oxidation
yielded a single folding species that maintainsdahility to potently block a neuronal
subtype of sodium channels. Next, we applied thchmology for a rapid positional
scanning of Lys7 in disulfide-depleted selenocopbide analogs of KIIIA, with a goal
to improve the sodium channel subtype selectivit)KbIA. One substitution, K7L,
significantly improved the selectivity profile. Thdisulfide-depleted selenopeptide
strategy offers the advantage of a regioselectidirfg method that is compatible with
high-throughput synthesis and promises to acceldta progress of using disulfide-
rich peptides as research tools and drugs.
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Basic dendrimeric peptides derivatized with
hydrazinonicotinamide (HYNIC) and bis-picolylamide
(BPA) — synthesis, structure and properties

Janiszewska Jolafff&Zbrzezna Jolanty Urbaiczyk-Lipkowska Zofi&

andustrial Chemistry Research Institute, Warsaw
bMossakowski Medical Research Center PAS, Warsaw
cInstitute of Organic Chemistry PAS, Warsaw, Poland

There is currently a great deal of interest in tevelopment of receptor-
targeted delivery of radioligands for medical diagtics or drug delivery. In such an
approach molecule carriers two functions — parpeasible for receptor recognition
and part with radioligand chelating properties. Muous pathogenic processes (like
cancerogenesis) are associated with inflammatiamsexh by bacterial infections.
Medical diagnostics in such a case might requimapmunds which selectively attach
to membranes of various bacteria. Recently, we Idped several classes of
amphiphilic dendrimeric peptides with high antinoibial potency against Gram(+),
Gram(-) bacteria and fungi from C. albicans fanflly2]. Their mechanism of action is
due to selectivity and high affinity towards memi®a of procariotic organisms. Here
we present synthesis and structure of two isongroaps of dendrimeric compounds
which contain the above mentioned dendrimeric plegti functionalized with
hydrazinonicotinamide (HYNIC) or bispicolylamine BPB) residues capable to
coordinate Tc-99m or other cations. These biflameti peptide dendrimers can be
used for medical diagnostics.
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NH, N ~
HYNIC BPA

[1] J. Janiszewska, A. W. Lipkowski, Z. Urbanczyipkowska; Bioorg. Med. Chem.
Lett. 2003 13, 3711.

[2] J. Janiszewska, Z. Urbanczyk-Lipkowska; J. Mdicrobiol. Biotechn.2007, 13,
220-225.

85



P24/ Posters

Radiolabeled [Lys%Ahx-HYNIC)NH ,]JExendin-4, a new
agent for the detection of insulinomas

Janota Barbaravikolajczak Renata, Jakubowska Elzbieta
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Insulinomas are neuroendocrine tumors derived fpamcreatic3-cells. The
receptors of glucagon-like peptide 1 (GLP-1) arghhi overexpressed in human
insulinomas. In insulinomas, the dentisity of theRGL receptor is higher than any of
other peptide receptors, including somatostatirepars[1,2]. GLP-1, the natural
ligand of the GLP-IR, is rapidly degraded in viv®.more stable agonist of GLP-1 is
Exendin-4. Exendin-4 was modified C-terminally witlys*>-NH,, where the lysine
side chain was conjugated with Ahx-HYNIC (Ahx isiaohexanoic acid).

Materials and Method

[Lys*)(Ahx-HYNIC)NH,]JExendin-4 was custom-synthesized by Peptide Sihecia
Laboratories. Peptide purity checked by HPLC wa$68®0 pg [Lys*)(Ahx-
HYNIC)NH,]Exendin-4 was dissolved in 2(Dwater. After added 50 mg tricine in
50Qul water, 5 mg EDDA (ethylenediamine-N,N'-diaceta@d and 4Qug SnChin 100

pl 0.1N HCI to peptide solution, radiolabelling weesried out by the addition 0.5-1 ml
of generator eluate (10-20mCi radioactivity) folleadvby 30 min incubation at 0.
Radiochemical purity of [Ly8(Ahx-HYNIC-**"Tc)NH2]Exendin-4 controlled by
TLC and HPLC showed over 90% radiochemical yield percentage of non-bound
99™Tc-pertechnetate as well as colloidal forms’8fTc was in the range of 5%. Wet
9™ c-labelling of [Ly$°(Ahx-HYNIC)NH,]Exendin-4 was performed to optimize the
amount and concentration of reagents, temperander@action time which was then
transferred to [Ly&(Ahx-HYNIC)NH,]Exendin-4 dry kit formulation.

Results and Conclusion

[Lys*(Ahx-HYNIC)NH,]Exendin-4 was successfully labeled with technetium-99m
with radiochemical yields over 90%. The main peakHPLC radiochromatogram
indicated two radiolabeled species. Further chareettion of these species is planned
as well as the in vitro and in vivo evaluation oLy$*(Ahx-HYNIC-
9Mrc)NH2]Exendin-4 to confirm its diagnostic potehtia

[1] Vegt E., Eek A., Oyen W.,Gotthardt M., The Jaalrof Nuclear Medicine, 49,
1506-1511,2008

[2] Wild D., Behe M., Wicki A., Storch D., Journaf Nuclear Medicine, 47, 2025-
2033,2006
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Wroctaw, Poland

Cyclolinopeptide A (CLA), a cyclic nonapeptide withe sequence cyclo(-
Pro-Pr-Phé-Phé-Lew’-lle’-lle’Lelf-Val®-) was isolated from linseeds and was
shown to possess strong immunosuppressive activityspect to both — humoral and
cellular immune response. A peculiarity of CLA sture is the presence of cis-amide
bond situated between both proline residues. Swabtare of CLA was postulated by
Siemion et al. in 1977 [1] and this hypothesis wasfirmed by others on the base of
X-ray, NMR and computational studies [2].

In the aim to answer the question, whetherdisegeometry of Pro-Pro amide bond is
important for CLA biological activity and whethgkturn type VI is tolerated as well,
we have synthesized analogues of CLA, in which Pimdipeptide segment has been
replaced by all four stereochemical variants ohdirepyroglutamic acid residue. The
effects exerted by our peptides in bioassays wiltbmpared with those produced by
natural CLA and CsA.

[1] Siemion, I.Z., KI§, W.A., Sucharda-Sobczyk, A. and Obermeier, R. R@®emii,
51, 1489, 1977.

[2] Di Blasio, B., Rossi, F., Benedetti, E., Pavpihé, Pedone, C., Tenussi, P.A,,
Zanotti, G. and Tancredi, T. Int. J. Peptide Protees.37, 81, 1991 and references
cited therein.

Supported by the Ministry of Science and Higher ¢adion Grant 2 PO5F 00129.
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Nociceptin, a 17-amino-acid neuropeptide, is a nahtigand NOP receptor,
which is related to the opioid receptor family. Hougr, classical opioids have poor
affinity for NOP receptor and nociceptin displays affinity towards opioid receptors.
Nociceptin has been implicated in many behavioratesses and inhibits same effects
of opioids therefore it has been described as béimgtional anti-opioid. In this
communication we present the synthesis and predingitbiological activity data of
four new nociceptin (1-6) analogues modified in iposs 1-2 with all four
stereochemical variants of N-benzylated 4-aminoghatamic acid residue.
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P-B is a 57-amino acid residue peptide presentiman saliva. This peptide is
not a degradation product of a larger protein,duatature protein itself. Its biological
role reemains still undefined. P-B is usually imd into the basic proline—rich protein
family.

In this report we describe chemical synthesis amifarmational studies of
this peptide using CD spectroscopy and Fouriendftam Infrared Spectroscopy
(FTIR).

The P-B peptide was synthesized manually by the sdtidsp method using
Fmoc chemistry. The peptide was purified by HPL@ aeharacterized by the MALDI-
TOF technique.

The results showed that the CD spectra were phatigundependent of the
pH in the range of 2-12. Similarly, heating of tekemple from 0 to 60°C did not
influence the P-B conformation dramatically. Queative spectral analysis revealed
that P-B exists in solution mainly as a mixtureegher the statistical coil anfétsheet
or extended conformation. The percentage of polyproll helix amounts only to
about 10%. In turn, the fraction of the PPIl moti&lculated on the basis of
deconvoluted FTIR spectra in the hydrated film tiomes even less than 10%.

This work was supported by the University of Gsla(DS 8452-4-0135-9, DS 8360-4-
0133-9 and BW 8000-5-0254-9).
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Human lactoferricin (hLfcin) is a cationic peptidbat is released upon
proteolitic cleavage of the N-terminus of humaatdéerrin (hLf). hLf ha been shown
to have, amongst numerous properties, some antimaractivity but hLfcin is still
more active than its precursor.

The purpose of this study was the synthesis andtrim studyof antimicrobial
activity of a human lactoferricin fragment 1-11 (GRRRRSVQWCAfdih 1-11) and
its analogues modified at thd-terminal or C-terminal part.

The peptides were synthesized using the solid-pheetbod and purified by
high performance liquid chromatography.

The peptides were subjected to microbial testsebected Gram-positive and
Gram-negative bacteria and yeasing two kind of medium, the Muller-Hinton
Broth Il and Bacto Peptone 1% broth.

All the peptides were assayed according to the ogstloutlined by NCCLS.
Minimal inhibitory concentration (MIC) of each pégg was determined against t8e
aureus S .epidermidis, B. subtilis, E. coli, P. areuginoBa vulgarisand C. albicans
strains.

Our results have shown that the 1-11 fragmetidéin was effective against
Gram positive bacteria, especiallg. epidermidisand B. subtilis It was less active
against Gram negative bacteria and yeasts. It meffective againsP. vulgaris Our
results show also that the peptides are more aaiitbe 1% Bacto Peptone broth,
where the concentration of cations is low. Moreadetwill be released during the
presentation.

This work was supported by the University of Gsla(DS 8452-4-0135-9 and BW
8000-5-0254-9).
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Opiorphin is secreted into human saliva and insiliivo enkephalin —
catabolizing ectoenzymes, the human neutral eadomeptidase ( hNEP) and human
ecto-aminopeptidase (hAP-N). This peptide inhiliteemicaly- and mechanicajlt
induced pain behaviour by activating endogenousidgiependent pathways. Human
opiorphin behaves as efficiently as morphine #ithvivo rat pain model.

The aim of this study was to investigate the sitgbdf opiorphin in aqueous
solutions and in the whole non-stimulated humaivaalver different pH ranges.

The peptide was synthesized manually by the qutidse method using 9-
fluorenylmethoxycarbonyl (Fmoc) chemistry. The @ug@eptide was purified by
reversed phase high performance liquid chromatégyrdgP HPLC) and analyzed by
the matrix-assisted laser desorption/ionizatioretioi-flight mass spectrometry
(MALDI-TOF) technique.

Samples of thewhole non-stimulated saliva were collected from eom
volunteers between 9.00 a.m. and 10 a.m. For 20h @ saliva collection they were
refrained from eating, drinking, smoking, and drggjiene. Saliva from each individual
was collected over a 5 min period by spitting ictilled disposable polypropylene
tubes.

The synthetic opiorphin was dissolved in water apat concentration of
5mg/ml (standard solution). The samples of salieeamixed and divided into three
parts (samples A, B and C). Sample A was acidifigti acetic acid (Sample Al) and
0.1% trifluoroacetic acid in methanol (Sample A3ample C was treated by sodium
hydroxide (Sample C1) and 10mM Tris HCI of pH 8Safple C2). After 1 hour of
storage of the samples at room temperature, tinelatd opiorphin solution was added
to all samples. The presence of opiorphin was aubdhy the MALDI-TOF MS
technique immediately after sample preparation, aftér 4 hours, 24 hours, 3 days, a
week, two weeks, three weeks and a month. In s@ses¢ additional HPLC analyses
were run.

In this presentation, difficulties related to maining the stability of the
synthetic opiorphin in the samples will be discdsse

This work was supported by the University of Gsla (DS 8452-4-0135-9 and BW
8000-5-0254-9).
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Nonenzymatic glycation is one of the most commonnemzymatic
posttranslational modifications. According to thaiN&rd hypothesis the formation of
protein-sugar conjugates is considered as an impbcause of the diabetes associated
complications. The gas phase fragmentation of gegterived Amadori products was
investigated using synthetic compounds regioselelgtideuterated at aminofructose
moiety. The eliminated molecule GBI contains exclusively protons attached to carbon
C6 of the aminofructose moiety. The hydrogen at@msnected with carbon C1 of
aminofructose moiety are partially eliminated asanponent of water molecules
during the dehydration process and partially desled within the fragmented peptide
molecule. On the basis of these observations weosed the hypothetical mechanism
of Amadori products' fragmentation. The fragmentatof peptide-derived Amadori
products is initiated by elimination the protona@d group attached to the carbon C1.
The first stage of collision induced dissociatidnAenadori products is similar to the
dehydration of fructose in acid water solution.
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Upon nutrient starvation a Gram—positive soil baam Bacillus subtilisis
capable of metamorphosing into metabolically dortmertremely resistant endospore
(spore). When conditions are again favorable fomgn, the spore returns to vegetative
growth through a process of germination. Proteiasphatase PrpE has been recently
shown to be essential for nutrient-induced spomngetion inB. subtilis It seems
plausible that the phosphatase is the first ideatitomponent of a novel regulatory
phosphorelay pathway controlling germination [llowéver, the cognate kinase or
transcription regulators involved in the pathwaynaén elusive. Our approach to
identify such proteins is to isolate and map matai that reverse the defective
germination phenotype of spores produced by trensttevoid of PrpE phosphatase.
To fulfill this aim the strain lacking PrpE was $etted to random transposon
mutagenesis. Screening of the mutant library reduin the identification of 12
mutations that restored the ability of spores tonmeate normally. Mutations were
mapped to 8 different open reading frames, somatdacwithin putative operons, in
most cases encoding proteins of unknown functidre ientified genes or operons
encode potential candidates for components of th&J&ependent regulatory pathway
controlling spore germination B. subtilis

[1] Hinc K., Nagoérska K., lwanicki A., \Wgrzyn G., Séror S.J., Obuchowski M.
J. Bateriol., 188, 4373-83, 2008
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Cyclolinopeptide A modiefied with R)-4-
methylpseudoproline — synthesis and biology

Katarzyiska JoanrfaZimecki Micha!, Zabrocki Janugz
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bInstitute of Immunology and Experimental Therapy, Polish Academy of Sciences, R. Weigla 12,
53-114 Wroctaw, Poland

Pseudoprolines Y(pro), the name of 1,3-oxazolidines and 1,3 —-thidaods
derived from Ser, Thr Cys, have been originallydduced by Mutter and coworkers
and they have been extended as a versatile t@osiructure-activity relationship [1-3].
In general Ypro-containing peptides exibit enhanced rate comsfar cis-trans
isomerisation compared to the native proline anssgdepending on stereochemistry
and the degree of substitution at the C-2 positicthe cyclic ring.

a-Alkyl- a-hydroxymethyl amino acids, which belong to the igmof
nonproteinogenousy,a-disubstituted amino acids with a hydrophilic siein [4]
like serine and threonine can be transformed inttalle pseudoproline (oxazolidine)
unit named 4-alkyl-pseudoproline [5].
4-Alkyl-pseudoprolines, due to the presence of §lidstituent on the cyclic ring, have
chemical and conformational properties differerttnir pseudoprolines derived from
serine and threonine. Previously we report the ét@nsynthesis and conformational
analysis of the short peptides containii)-(and §)-4-methylpseudoproline derived
from a-methylserine which is the simplest and naturaluciog amino acid. On the
basis of the NOESY experiment we suggested that gibemetry of 4-methyl-
pseudoproline peptide bond with the preceding aratid residue itrans.

The goal of this communication focus on the syrithasd biological study of the
new analogues of cyclolinopeptide A which is knoaga natural immunosuppressant
possess activity comparable with cyclosporine As lknown that immunosuppressive
activity of CLA is connected with the presence b¢ ttetrapeptide Pro-Pro-Phe-Phe
sequence containing Pro-Pro cis amide bond [6]t'F lwehy modification of this unit
can help in the better understanding of the CLA&chanism of a biological action.

We present CLA analogues containing proline resideplaced byR)-4-methyl-
pseudoproline in position 6 or 7 respectively. Tinear nonapeptides were prepared
manually using standard solid-phase procedure “btegtep” on Wang resin, using
Fmoc group for N-amino protection and TBTU as apting reagent or BTC for a
difficult coupling. The cyclization of linear preors has been made in solution using
EDC/HOBt as a coupling reagents. The biologicalvagt of the newly synthesized

compounds will be evaluated.

[1] Wohr T, Wahl F, Nefzi A, Rohwedder B, Sato TyrSX, Mutter M., J. Am. Chem. Sod.18 9218-9227,
1996

[2] Keller M, Sager C, Dumy P, Schutkowski M, Mutd., J. Am. Chem. Soc120 2714-2720, 1998

[3] Tuchscherer G, Mutter M., Chimi&5: 306-313, 2001

[4] a) Kamiiski ZJ, Leplawy MT, Zabrocki J., Synthesis, 792-79973 b) Kamiski ZJ, Leplawy MT,
Zabrocki J., Synthesis, 292-293, 1974

[5] Katarzyaska J, Jankowski S, Huben K, Leplawy MT, ZabrockPdptides 2002, Proc. 27th Eur. Peptide
Symp., Benedetti E, Pedone C (eds.). ltaly: Najgéi)-161, 2002

[6] Siemion 1Z, Rdyczak A, Strug |, Wieczorek Z, Arch. Immunol. ThExp.,42: 459-465, 1994
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Synthesis and biological studies of 4-aminophenykahine
modyfication of
Cyclolinopeptide A

Kierus Krzysztof, Waskiewicz Martd, kdrzejczak Kardl Kaczmarek
Krzysztof, Zimecki Micha¥, Zabrocki Janugz

anstitute of Organic Chemistry, Technical University of £6dz, Zeromskiego 116, 90-924 £4dz,
Poland

blnstitute of Immunology and Experimental Therapy, Polish Academy of Sciences, R. Weigla 12,
53-114, Wroctaw, Poland

Cyclolineopeptide A (CLA) 1) has well documented immunosuppressive
activity[1], unfortunately its physical proprietipsecluded its use for immune response
and immune modulated therapy. The most undesigatijsical property of CLA is its
very low solubility in water.

CLA(1): cyclo(Led-lle*lle®-Leu*-Val*-Prd-Prd’-Phé-Phé)

We are presenting now a synthesis of 4-aminophemjtze (p-NH)Phe @)derivative

of CLA which will represented better solubility iwater. It is postulated, that
tetrapeptide fragment of CLA, responsible for immsmppressive activity consist of
Pro-Pro-Phe-Phe. That particular tetrapeptide feagmpreserve characteristic features:
cis amide bound between Pro-Pro units, and “edgede*fateraction of two aromatic
rings [2, 3]. The latest can be influenced by addal amino group in (p-NEPhe.

In this communicate we present two new analogueSLa 3 and4 modified by 4-
aminophenylalanine. The synthetic strategy andbiohl activity will be discussed.

iz

Hz
(3)  cyclo(Led-lle*lle*Leu'-Val*-Pré-Pro’-(p-NH,)Phé-Phe) ; oH
(4) cyclo(Led-lle*lle*Leu’-Val*-Pré-Pro’-Phé-(p-NH,)Phe)

[1] Wieczorek Z., Bengtsson B., Trojnar J., SiemloiZ., Peptide

Res 4, 275-283, 1991.

[2] Kaczmarek K., Jankowski S., Siemion |. Z., Wierek Z., NHe
Benedetti E., Di Lello P., Isernia C., Saviano Mabrocki J., 2
Biopolymers,63, 343-357, 2002.

[3] Picur B., Cebrat M., Zabrocki J., Siemion |, 4. Pept. Scj 12, 569-574, 2006.
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Immune response suppressors are used in the medéoas to prevent graft
rejection after organ transplantation and in trerapy of some autoimmune diseases.
Cyclolinopeptide A (CLA) 1), a cyclic, hydrophobic nonapeptide isolated from
linseed, possesses strong immunosuppressive aricharial activity[1]. It is
postulated that both the Pro—Rsiz-amide bond[2] and an ‘edge-to-face’ interaction
between the aromatic rings of two adjacent Ph&luesi3] are important for biological
activity. CLAQ): c(Leu-lle*lle*Leu*-Val’-Pro>-Prd-Phé-Phé)

In this communicate we present three new analogafe€LA modified by 4-
nitrophenylalanine (p-N@Phe @) in positions 8 or 9 and both 8 and ®8). Linear
peptides3-5 were synthesized by the manual solid-phase peptidtéhesis (Merrifield
resin) strategy and were cyclized with the 1-e®yB-dimethylaminopropyl)-
carbodiimide/1-hydroxy-benzotriazole (EDC/HOB) geat to cyclic CLA analogues
6-8. The synthetic strategy and biological activityllwbe discussed as well as
conformational analysis. N

OH

(3) H-Leu-lle?lle®-Leu*-Val>-Prd-Prd’-(p-NO,) Phé-Phé-OH

(4) H-Leu™-lle?lle®-Leu*-Val®-Prd-Prd’-Phé-(p-NO,)Phé-OH

(5) H-(Leut-lle?lle3-Leu*-Val®>-Prd-Prd’-(p-NO,)Phé-(p-NO,) Phe-OH
(6) c(Leu-lle*lle*-Leu-Val*-Prd*-Pro’-(p-NO,)Phé-Phé)
(7)c(Leu-lle?lle-Leu-Val*-Pro*-Pro’-Phé-(p-NO,)Phé)

(8) c(Leu-lle*lle®Leu*-Val’-Prd-Prd-(p-NO,)Phé-(p-NO,)Phe)

[1] Wieczorek Z., Bengtsson B., Trojnar J., SiemloiZ., Peptide Res}, 275-283,
1991.

[2] Kaczmarek K., Jankowski S., Siemion |. Z., Wieek Z., Benedetti E., Di Lello
P., Isernia C., Saviano M., Zabrocki J., Biopolys68, 343—-357, 2002.

[3] Picur B., Cebrat M., Zabrocki J., Siemion |, 4. Pept. Scj 12, 569-574, 2006.
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Intrathecal administration of novel opioid-neurotensin
hybrid peptides results in
long-standing antinociception in tail-flick test inrats

Kleczkowska Patrycfa  Kosson Pioft Tourwe Dirlk,
Lipkowski Andrzej W2

aDepartment of Neuropeptides, Medical Research Centre Polish Academy of Sciences, Warsaw,
Poland
bDepartment of Organic Chemistry, Vrije Universiteit Brussel, Brussels, Belgium

Opioid analgesics are frequently used for the lsrgy management of different
pain states, including chronic pain. However, pngked exposure to opioids results in
dramatic effects, such as sedation, respiratoryredsn, strong dependence and
tolerance. This fact induced us to create noveahehic compounds displaying additive
or synergistic antinociception, resulting in an nowyed safety profile with lower side-
effects.

Neurotensin (NT) is a tridecapeptide which has Emonstrated to be involved in
the control of various physiological activitiesboth the central nervous system and in
the periphery [1, 5]. This endogenous peptide i kve@wn to act as a pain modulator,
and the analgesic effect induced by it arise irreSpe of the opioid system. Due to its
implication in pain transmission [2, 3, 5] as wadl in the central integration of pain
responses, it is promising to achieve a potentiay dor relief of pain resistant to
conventional treatment by combining two highly eethociceptive substances.

In previous study [4] we presented the synthestedaing to structure-activity
relationship) and binding affinity to mu opioid egator of selected opioid-neurotensin
peptide analogues. These hybrid peptides injeat@thecally into rats show the
antinociceptive potency. The antinociceptive efectlicited by two selected
compounds are dose-dependent; moreover, the aizigebserved even in very small
doses and is higher than for morphine at a dosad@/rat.

[1] Boules M., Frederickson P., Richelson E., 20Bi®active analogs of neurotensin:
focus on CNS effects. Peptid2g 2523-2533

[2] Dobner P.R., 2006. Peptid2g, 2405-2414

[3] Furuta S., Kisara K., Sakurada S, et al., 1884.J. PharmacoB3, pp. 43-48

[4] Kleczkowska P., Kaczorowska E., Rusztga-Bartnik K., et al., 2008.. J. Peptide
Sci. 14 (suppl.), 157-158

[5] Tyler-McMahon B.M., Stewart J.A., Farinas Ft,a&., 2000.. Eur. J. Pharmacol.
390, 107-111
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In 1983 prof. Bogdan Sadowski from Institute of @&m and Animal
Breeding in Jastebiec developed genetic mouse lines selectively foediigh (HA)
and low (LA) swim- stress induced analgesia. Sebketnimals differ in sensitivity to
both, pain or stress responses.

It is well known that when the stressors act onmahi exogenous opioids
(endorphins, enkephalins) are released on the hpasip The presence of blood-brain
barrier limits the distribution of peptides to ttentral nervous system.

Our previously studies displayed that opioid peggidre more potent in HA mice than
in LA mice after peripherally application in theiltflick test and stress potentiated
analgesic activity of given peptides but only in H#Ace. Different analgesic potency
of opioid peptides and alkaloid (morphine) in stdecmice was a premise to conduct
an ultramicroscopic study of their blood — brainrlea. The results of in vitro studies
displayed pathological changes in morphology ofBBB1 HA mice. It can be
suggested that these structures were transforntedthe pathological forms during
long lasting selective breeding program.

These results indicate that leaking BBB in HA misemore permeable for
exogenous opioids which are released on the petyiphier stressful stimuli and a
higher level of analgesia can be observed. Opip&istides given to stressed animals
are more potent than in non-stressed animals.alctiens between exogenous and
endogenous opioids produce additive analgesic teffeltsich is observed as a
potentiated analgesia in HA mice.

Presented studies have been supported with EU §antolife.
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Synthesis, structure and immunogenity studies on
fragments of human metallothionein-3 (MT-3)

Komoszyiska AnnaMackiewicz Zbigniew

Faculty of Chemistry, University of Gdansk, Gdansk, Poland

Metallothioneins (MTs) belong to a special classpofteins, composed of
between sixty-one and sixty-eight amino acids,udirig 20 cysteine residues.
The MT family is composed of four primary types: MTMT-2, MT-3, MT-4 [1].

Metallothioneins are induced Ity vivo exposure to heavy metals and a great
variety of hormones [2]. They are involved in traog and managing of metal ions in
every single cell in our body. MTs also regulatedal levels of trace metals, assist in
neuronal development and have a radical scavemgoyerty [1,2].

Defective functioning of metallothionein-3 is astilictive feature of autism
[3]. Physiological roles for that isoform includeamly zinc metabolism in neurons,
response to neural damage and repair [4]. Abnotynafimentioned protein results in
impaired brain development (especially in the f3st months of life), which could
result in incomplete maturation of the G.I. tracidabrain [1]. Another important
consequence of MT malfunction is loss of metallotigins protective detoxification
(e.g. heavy metals) [2].This disorder is often uigsal in infancy and early childhood.

Early diagnosis of that disorder is very importdrtat is why | decided to create a test,
which could help in a early diagnosis (especiallynfants). | chose three fragments of
metallothionein-3, with a potential antigenicityoperties (antigenic determinants).
They consist of a 12, 13 and 15 amino acids. Theetliegions in metallothionein
appear to be important in the interaction of thdemwale with the antisera [5].

Synthesis was performed on a solid phase using Btnaiegy.

[1] Walsh W., Usman A., Tarpey J., Tanika K., PiifTreatment Center Naperville,
lllinois, second edition-2002.

[2] Klaassen C. D., Metallothionein IV, Proceedingé the Fourth International
Metallothionein Meeting, Kansas City, 1997.

[3] Hozumi I., Uchida Y., Watabe K., Sakamoto Thutuka T., Neurosci. Lett395
220-223, 2006.

[4] Chung R. S., Holloway A. F., Eckhardt B. L., tda J. A., Vickers J. C., Chuah M.
l., West A. K., Biochem. J365, 323-328, 2002.

[5] Winge D. R., Garvey J. S., Proc. Natl. Acadi. &tSA, 80,2472-2476, 1983.

This work was supported by University of Gdi (DS/8452-4-0135-9).
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Interaction of metal ions with fragments of human
metallothionein-3 (MT-3)

Komoszyiska Anna Mackiewicz Zbigniew

Faculty of Chemistry, University of Gdansk, Gdansk, Poland

Metallothionein are low molecular weight proteinghich strongly bind to
heavy metals, such as Cd(ll), Zn(ll) and Cu(l). YWtewe characterized by a high
cysteine content (approximately 30% of all amina aesidues). Most of them have
two metal clusters, containing three and four l@aaimetal ions respectively [1,2]. A
single MT protein can bind a total of 13 coppersiam+1 valence [2].

Copper is an essential metal in living organisnagts as a cofactor for many
enzymes, in which is bound to specific amino aegldues in an active site [3].

Cu is generally found in bivalent state, bun whta tetal is in monovalent form, it is

able to transfer one electron and generate reasxiygen species, e.g. hydroxyl radical
(responsible for lipid peroxidation in membranesd @anotein oxidation) [4]. Therefore

copper homeostasis must be regulated very tigBt4].[

Metal binding ability of the whole MT-3 protein iaell known, but we
decided to synthesize three long fragments of it elmeck their binding ability and
interaction with copper ions.

[1] Carpene E., Andreani G., Isani G., J. TraceBidl., 21, 35-39, 2007.

[2] Walsh W., Usman A., Tarpey J., Tanika K., PEifTreatment Center Naperville,
lllinois, second edition-2002.

[3] Prohaska J. R., Gybina A. A., J. Nufr34, 1003-1006, 2004.

[4] Cerpa W., Varela-Nallar L., Reyes A. E., Minmt N., Inestrosa C. N., Mol. Asp.
Med., 26, 405-420, 2005.

This work was supported by University of Gdi (DS/8452-4-0135-9).
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Many endogenous components play important rolesthi@ formation,
transmission and modulation of pain. The endogerapisid system is therefore a
major target in pain management. Substance P (®y-#ro-Lys-Pro-GIn-GIn-Phe-
Phe-Gly-Leu-Met-NH undecapeptide is widely distributed throughout tentral
nervous system and highly expressed in brain aretical for the regulation of pain,
and for affective and stress behaviors. Endoger8legproduces both hyperalgesia and,
at low doses, naloxone-sensitive analgesia. Forsyeamerous research studies have
been conducted on the development of new compoeffestively targeting both the
opioid and tachykinin systems and thus modulatiam pransmission. Unfortunately,
using a combination of drugs each acting specificah one type of receptor has
disadvantages, including different pharmacodynaand pharmacokinetic profiles of
each of the component drug. Thus, combining meltgiltive pharmacophores into one
molecule is a promising approach. It is known ti&t C-terminal sequence of SP is
essential for activation of the neurokinin-1 (NK+Bceptor. This fragment injected
alone into the periaqueductal gray matter (PAG)Yipoes an anxiogenic effect. The N-
terminal fragment such as SP(1-7) induces antieptiocn and desensitization of SP-
induced behaviors. SP(1-7) has been suggested dolate the inducement of opiate
tolerance and withdrawal behaviors in rodents. &toee, goals for new chimeric
compound synthesis containing both the NH2- and 8Ot@rminal domains include
producing compounds with higher enzymatic stahilibetter blood-brain barried
permeability and higher receptor selectivity. Tpigsentation shows the way from an
idea through synthesis to the application of a nemioid-tachykinin chimeric
compound in pain therapy.

Presented studies have been supported with UE §anbolife.
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Enkephalin derivative, cyclo[N, NP-carbonyl-p-Lys?,
Dap’] enkephalinamide (CUENK®), induces a highly
potent antinociception in rats

Kotlinska Jolanth Bocheski Marcirf, Lagowska-Lenard MoniRa
Gibula-Bruzda EwA Witkowska Ew8, I1zdebski Jah

aDepartment of Pharmacology and Pharmacodynamics, Medical University School, Staszica 4,
20-081 Lublin, Poland
bLaboratory of Peptides, Faculty of Chemistry, University of Warsaw, Poland

The aim of the study was to evaluate whether tivdynsynthesized analog of
enkephalin, cycld{®, N*-carbonylp-Lys?, Dap] enkephalinamide (CUENK®), Eghly
potent u- (guinea pig ileum assay) and-receptors (mouse vas deferens assay)
ligand, induces an antinociceptive effect in the hot-pketst and tail-immersion test
after intracerebroventricular administration. Otudy indicated that this peptide at the
dose of 0.25 nmol produced comparable but at thee dd 0.5 nmol stronger than
morphine (13 nmol), antinociceptive effect in basts. Furthermore, rats with
developed tolerance to morphine indicated crossdoke to antinociceptive effects of
cUENK®G6. The antinociceptive effects of cUENK6 anarphine were inhibited by
non-selective opioid receptor antagonist - naloxdere detailed study indicated that
the 8-opioid receptor antagonist — naltrindole very sgly and, to the lower extent, u-
opioid antagonist -$-funaltrexamine {-FNA), inhibited antinociceptive effect of
cUENKG® in the tail-immersion test. Nor-binaltorphima (nor-BNI), ax opioid receptor
antagonist, did not influence this effect. Thestadauggest the dominant role &f
opioid receptors as compared wijthreceptors in mediation antinociceptive effect of
cUENK®G. Furthermore, we found that cUENK6 is muchreneffective in inhibiting
pain in the hot-plate (Efg =0.0792 nmol) than in the tail-immersion (&B 0.3526
nmol) test. However, cUENK®6 at the antinociceptileses induced hypolocomotion,
and although this effect is observed after adnritigtn of opioid agonists in rats as a
one phase of their biphasic action (inhibition deled by activation), in our study it
was not naloxone-reversible. Therefore, our studggests that not only opioid
receptors may be involved in behavioral effects WENKG.
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Transportan and its analogues as a new tool for dgkry of
macromolecules
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Plasma membrane has a property of an effectiveiebaio hydrophilic
compounds. The need to deliver biologically actagents like drugs into cells has
encouraged researchers to develop various delieriors. Cell-penetrating peptides
(CPPs) have the ability to translocate through o@imbranes with high efficiency.
When covalently linked to a larger cargo such alygaptides, oligonucleotides or
proteins, CPPs still retain their translocationpadies what results in fast transfer of
cargo molecules into cells. Transportan (TP) is7aathino acid long peptide which
contains 12 functional amino acids of the neuropepgalanin at the amino terminus
and mastoparan at the carboxyl terminus, connegéelysine. Transportan 10 (TP10)
was developed as an analogue to transportan btrdgtae first six N-terminal amino
acids in order to reduce its toxicity. The cation@ture of CPPs is crucial for their
ability to bind and traverse the anionic cellulagmbrane.

The aim of this study was to evaluate the effectrafnsportan and its analogues on
growth and cell cycle kinetics of HCT116 and HT24 &ines.

HCT116, human colorectal carcinoma cell line and 2BiT human colorectal
adenocarcinoma cell line were used in this studwn3portan, transportan 10 and
biotynylated transportan 10 were synthesized enRhculty of Chemistry, University
of Gdaisk. The cytotoxic effect of TP and its analogues watermined using MTT
assay. Characteristics of the cell cycle distrimutivas evaluated by flow cytometry
after PI staining. The efficiency of cellular deliy of proteins was assessed by the use
of streptavidin-FITC as a test cargo that was a@alyby fluorescent microscopy.

In preliminary experiments the influence of variocsncentrations of TP and its
analogues on the viability of HCT116 and HT29 celéss evaluated. TBnd TP10 did
not affect cell proliferation at concentration up XQuM. Biotynylated TP10 is more
cytotoxic than TP and TP10. HCT 116 was more sigasto toxic effects of TP,
TP10, biotynylated TP10 than HT29. We did not obsdrany significant alterations in
cell cycle distribution after treatment of HCT14ald HT29 cells with transportan and
its analogues at concentrationsiMland M. It was found that biotynylated TP10 is
able to deliver streptavidin-FITC into HCT 116 add 29 cell line cells.

Cell penetrating peptides have low toxicity andighhyield of delivery and might
become a widely used tool for delivery of drugs anthe field of gene regulation.
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Metal ion binding by Opiorphin and Sialorphin
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Opiorphin H-GIn-Arg-Phe-Ser-Arg-OH (Scheme 1a) hie tpeptide isolated
from human salivia [1]. It show similar biologicattivity to morphin but six times
stronger [2]. Sialorphin H-GIn-His-Asn-Pro-Arg-OHS¢hemelb) is a hormonal
mediator [2].
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Based on the potentiometric and spectroscopic etudiie present the coordination
abilities both peptides towards Cu(ll) ions. Thelssis of the obtained results shows
that the sialorphin binds copper(ll) more effediyvéhan opiorphin. It forms stable
complex with three nitrogen boud to the metal inpH range 3.89. However above
pH 9 both peptides form bind copper(ll) by fourogens.

[1] Marini M., Roda L.G., Arch Oral Biol, 45(9), 7786, (2000).

[2] Wisner A., Dufour E., Messaoudi M., Nejdi A.,dvtel A., Ungeheuer M., Rougeot
C., PNAS, 103,17979-17984, (2006)

Acknowledgement:The peptide synthesis was supported by the Uniyer§iGdaisk
(DS 8452-4-0135-9 and BW 8000-5-0254-9)
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ESI-MS studies on high pressure denaturation
of ubiquitin
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The studies on high pressure denaturation of p®tan provide information
concerning their folding and function. High pressucan change the protein’'s
conformation and properties by the rearrangemedestruction of noncovalent bonds,
which normally stabilize the tertiary structure pbteins [1]. Till now high-pressure
experiments were integrated with the analyticalhods such as FTIR, NMR, small-
angle X-ray scattering, densitometry, fluoresceraze UV absorbance spectra [2,3]
However, they need a special, complicated and estperequipment, what may limit
the availability of those techniques. We presenéew convenient method for studying
high-pressure denaturation of proteins by electaspnass spectrometry (ESI-MS)
combined with deuterium-hydrogen exchange (DHX).

The treatment proteins with various pressures teduh different degree of
the protein unfolding. Consequently, a differentniner of protons are available for
exchange with deuterons. Decompression causedlirgfobf the protein molecule, in
which a certain number of deuterons are trappeddenshe hydrophobic core.
Redissolving the deuterated protein in an aqueaufferb causes the deuterium-
hydrogen exchange of the deuterium atoms locatedhenprotein surface only. It
allows monitoring the deuterium content in the piotmolecule by electrospray mass
spectrometry under atmospheric pressure. Depemfirije degree of deuteration after
high-pressure treatment, the DHX kinetics are diffé and gives information how
many amide protons were exchanged to deuteronagltine proteins refolding. The
dependence of this number on pressure value pranfdemation on the denaturation
of protein under high pressure. The obtained resukt in a good agreement with data
presented in the literature. The high pressure tdestzon of lysozyme is a biphasic
process.

unexchanged deuterons

p (MPa)
[1] Mozhaev V.V., Heremans K., Frank J., MassonBalny C., Proteins24, 81-91,
1996.
[2] Mohana-Borges R., Silva J.L., Ruiz-Sanz J.Pdatt-Gay G., Proc. Natl. Acad. Sci.
U.S.A.,96, 7888-7893, 1999.
[3] Nash D., Lee B.-S., Jonas J., Biochim. BiopAsta, 1297 40-48, 1996.
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The rapid development of pharmaceutical industrforeed by escalating
needs of the present civilization, apart from imasiag high standards of living, results
in unfavourable influence on natural environmenteTincreased demand for
pharmaceutical resources and search for new teogiesl is connected with needs of
using huge amounts of chemicals, which show harnafttivities, difficulties in
regeneration and utilization, problems with storagel the danger of release into the
environment. Recycling costs usually exceed cajiasil of research labs and
production plants. The same reason causes alsmdirtheaper and more accessible
chemicals, without respect to their toxicity.

Our efforts are directed to develop procedures lemabelimination of
hazardous materials generated by chemical labégatoand to replace common
harmful solvents with more environmental-friendlybstitutes. Currently we have
concentrated our efforts on an important procesglwls the purification of new
compounds using High Performance Liquid Chromatolgya Because of its
performance and formerly a good price, the mostrmom organic solvent used in
HPLC is acetonitrile. Due to the world-wide unstakituation in the manufacture of
acetonitrile, its availability and price may changdramatically. We have
experimentally proved that using some methods amdiitions, we can successively
use cheaper, less toxic and more easily recyckdilents. Our greatest hopes are in
ethanol, an organic solvent with low toxicity toetlenvironment, which during the
separation process of peptides gives much betseitsethan the commonly preferred
acetonitrile. We are also developing a rapid afidieht method of solvent purification
for HPLC analysis and separation .
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Alloferon, any-GS and their new analogues.
synthesis and anti-herpes activity

Kuczer  Mariold,  Dziubasik K®  Midak-Siewirska A,
Zahorska Renaltat uczak MagdalerfaKonopiiska Danuta

aFaculty of Chemistry, University of Wroctaw, Wroctaw, Poland
bDepartment of Microbiology, Medical University of Warsaw, Warszawa, Poland

One of the most common viral infections in humasscaused byHerpes
Simplex VirugHSV). Development of new antiviral products igwenuch required.
Recently, several of new peptides with antiviral amtitumor activity have been
isolated from insects [1].

The subject of our study was the synthesis andckemr new biological
properties among selected insect peptides witlviealtor antitumor activity, such as:

- alloferon () isolated from the blow flyCalliphora vicina [2] and its four
analogues ([des-Hisalloferon (1), [Lys']-alloferon (1), [ArgY]- (IV), [AlaY]-
alloferon {));

- oligopeptide Any-GS\(l) isolated from the wild silkmotintheraea yamamai
[3] and its shortened analogues ([2-5]-Any-GA&l {, [3-5]-Any-GS VIII ), [1-4]-
Any-GS (X)) as well as five analogues modified at position([Asn']-(X),
[Argl-(XI), [GINY]-(XII ), [Gly]-(XIII ), [Ala']-Any-GS (XIV)).

Peptides were synthesized by the standard solisepmethod. The biological
properties of the compounds were testedvitro: 1/ their antiviral activity was
evaluated in respect tbhe Herpes Simplex Virugpe 1 Mcintrie (HSV-1MC) in Vero
cells line, infected with HSV-1MC 1TCID50/cell; Zheir cytotoxic activity was
evaluated in Vero cell line by the MTT (3-[4,5 dithgthiazol-2-yl]-2,5 diphenyl
tetrazolium bromide) method. In preliminary invgstions we found that all these
peptides strongly inhibited the replication of H&\n Vero cells. Moreover, these
compounds did not show any cytotoxic activity agathe Vero cells.

[1] Stocinska M, Marciniak P, Rosski G. Protein Pept Lettl5, 578-85, 2008

[2] Chernysh S., Kim S., Bekker G., Pleskach Vlateva N., Anikin V., Platonov V.,
Bulet P.,PNAS 99, 12628-12632, 2002

[3] Suzuki K., Minagawa T., Minakawa T., Kumagaj Naya S., Endo Y., Osanai M.,
Kuwano E., J. Insect PhysioR6, 855-860., 1990;
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Application of a-alkylserinesp-lactones in organic
synthesis. Ring opening with pyrrolidine, piperidire and
morpholine

Kudaj Adam Olma Aleksandra
Institute of Organic Chemistry, Technical University of t6dz, Zeromskiego 116, £6dz, Poland

N-Protected p-lactones of serine, threonine and cysteine ardulusand
versatile intermediates in the enantioselectivel®gis off-substituteda-amino acid
via ring opening with various nucleophiles. A largeriety of carbon, nitrogen,
oxygen, sulfur, and halogen nucleophiles were tisexdtack chiralN-protected serine
B-lactones at th@-carbon yielding optically pur®-protectedp-substituted alanines

[1].

On the other hand, building blocks such cgg-disubstituted glycines have
become important in medicinal chemistry and biocisem o,a-Disubstituted amino
acids have been successfully used to force pepiittestheir biologically active
conformations, often resulting in peptidomimeticsthwremarkable resistance to
enzymatic degradation [2].

An easy access to-hydroxymethylamino acids provided by general médtho
developed in our laboratory [3] encouraged us tpla@e the possibility of utilizing
these derivatives as starting materials for thethmgis of multifunctionala,o-
disubstituted amino acids [4]. Herein we preserd ting-opening reaction af-
alkylserinep-lactoneswith pyrrolidine, piperidine and morpholine:

RO 1 Nu H.N ¥ COOH
Boc-NH—L—f = M, ‘t
e} 2) 6N HCl NU

R = -CH,, -CH,CH(CHy),, -CH(CH,),, -CH,Ph Nu= () O [ j
- ) i il -
(6]

Synthesis g8-pyrrolidine-(piperidine, morpholinefalkylalanines.

[1] Pansare S. V., et adrg. Synth.199], 70, 1

[2] Smith, N.D, Wohlrab, A.M, Goodman, M.. Org. LeR005 7, 255

[3] Kaminski Z. J., Leplawy M.T, Zabrocki, J.Z. Synthed879 792; Kamaski Z.J.,
Leplawy M.T., Synthesi&974 292

[4] Kudaj, A., Olma, A. Tetrahrdron Let2Q08 49, 64452007, 48, 6794
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GHK analogues — synthesis, biological activity
and application in cosmetics
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GHK (glycyl-histidyl-lysine, Gly-His-Lys) is an emgenous tripeptide
isolated from human plasma. Peptide offers a wighge of biological activities such
as stimulation of hair growth, collagen synthesigperoxide dismutase-like activity,
wound healing, tissue repair and angiogenesis.[T;2peptide also possesses a high
affinity for Cu** ions and spontaneously builds a complex (GHK-CWIKGCu also
plays a key role in mammalian organism becauserécty participatesin wound
healing and tissue repair [2-4].

In our preliminary studies we decided to check thatimicrobial activity of
GHK analogues and their permeability through thelehanembrane of a skin barrier.
Therefore, we synthesized several GHK analoguesHIGGAHK, BHK, GFK and
their N-terminus modified derivatives (where G = Gly, HHis, B =(3-Ala, K = Lys, F
= Phe, A = Ala) using a standard Fmoc proceduretitkes were purified by solid-
phase extraction (SPE) and characterized by MSnanacid analysis, elemental
analysis and RP-HPLC analysis.

Design and chemical synthesis of other GHK dennesti improves their
biological and physicochemical properties. The gpamt of compounds through the
stratum corneum plays a beneficial role in dernwgfpland pharmacology [3,4]. The
synthetic peptides will be further investigatedespect of potential application in new
cosmetics.

In this work we synthesized some GHK derivativesGHK, BHK, GFK
(where G = Gly, H = His, B = beta-Ala, K = Lys, FRhe) using a standard Fmoc
procedure. Peptides were purified by solid-phaseetton (SPE) and characterized by
MS and RP-HPLC analysis. Next we examined these Gifidlogues for their
antimicrobial activity and their permeability thigtu the model membrane of a skin
barrier using a Franz diffusion cell. Our prelimiparesults suggest that GHK
analogues are able to migrate through the liposoembrane.

[1] Pickart L., Thaler M.M., FEBS Letter§04, 119-123, 1979.

[2] Conato Ch., Gavioli R., Guerrini R., KozlowsHi, Mlynarz P., Pasti C., Pulidori
F., Remelli M., Biochim. Biophys. Actd526 199-210, 2001.

[3] Mazurowska L., Mojski M., Talant&?2, 650-654, 2007.

[4] Mazurowska L., Mojski M., J. Cosmet. S&9, 59-69, 2008.
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Synthesis and biological activity of tuftsin-acridne
conjugates
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Acridine derivatives which are known as antimidedb antiviral and
anticancer agents have been in the center of siterfescientists. The heterocyclic
molecules demonstrate a noteworthy series of comgewhich interact with different
biological targets such as topoisomerase I, Ibnerase and protein kinases [1].

Therefore, we proposed a new series of tuftsirdawi conjugates. Tuftsin as
a natural peptide indicates not only immunologictimulating factor but also
antibacterial, antifungal, antiviral and antinegpia properties. In spite of its wide
range of activity, tuftsin is unstable in plasmadah has become the aim of new
analogues formation that are more resistant taeptgtic degradation [2,3].

Continuing our studies of the synthetic therapeafijents, we synthesized
some tuftsin-acridine conjugatésa-d (Fig. 1) that were prepared using a Fmoc solid
phase strategy. Tuftsin analogues were modifigtiest-amino group of lysine via the
introduction of the glycine residue to obtain aopisptide bond. Peptides were linked
to the acridine molecule via flexible linkers. Tlearboxylic group of linker was
connected tiN-terminal group of peptide-resin also using stadd&&#PPS method.

Final products were characterized by elemental yaiml MS and *H-NMR
spectroscopy. The obtained conjugates were seadday their biological activity and
the results will be described as a structure-agtiélationship.

NH-(CH3),-CO-R R = H-Thr-Lys-Pro-Arg-OH (1a)
H-Thr-Lys(Gly)-Pro-Arg-OH (1b)
H-Arg-Pro-Lys-Thr-OH (1c)
H-Arg-Pro-Lys(Gly)-Thr-OH (1d)

CHs n=23

la-d

Fig. 1. The conjugates of tuftsin analogues withidice derivatives

[1] Belmont P., Bosson J, Godet T., Tiano M., AQtincer Agents Med. Chent,
139-169, 2007.

[2] Wardowska A., Dzierzbicka K., Miiwski A., Post. Biochem 53, 60-65, 2007.
[3] Mezb G., Szekerke M., Sarmay G., Gergely Jptides,11, 405-415, 1990.

This work was supported by the Polish State Conemifor Scientific Research (Grant
No. NN 405064134).
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Bioactive peptides from spinal cord

Kurzepa Katarzyrfa Kwiatkowska Patzer Barbé’r,a
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alndustrial Chemistry Research Institute (ICRI), Rydygiera 8, Warszawa 01-793, Poland
bPolish Academy of Sciences, GBAF, Medical Research Center (CMDIK PAN), Pawinskiego 5,
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The spinal cord from animals is a meet producti@stes that can be a source
of bioactive proteins/peptides. In our departmeathave used hydrolysis to obtain a
mixture of peptides from pig spinal cord. The hyidate of pig spinal cord proteins
was tested in the properties of induction of ooériance in animal model of sclerosis
multiplex — experimental allergic encephalomyeliiSAE/. The fermentation is an
alternative method for obtaining a mixture of pdps or it can be also used for
purification of hydrolisates.

The aim of the present study was to use fermemtaiiotein proteolysis associated
to obtain small proteins/peptides from the spinalrdc Initial conditions for
fermentation of spinal cord were optimized basedhenstudies of whey fermentation.
Preparation fresch spinal cord or pre - digestexs fermented at different medium by
using yeast (Saccharomyces cerevisiae).

These proteins/peptides in the present study masg @mmercial value as a
natural preparation of natural product with apglmas as an addition in foods and
cosmetics.
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The synthesis and activation of 3-
benzyloxycarbonylamine-H-pyrazole-5-carboxylic acid

Kusakiewicz-Dawid Ann@a Masiukiewicz Etbietd
aFaculty of Chemistry Opole University, 45-052 Opole, Oleska 48

The 3-amine-H-pyrazole-5-carboxylic acid (Pz) is an unnaturaiehacyclic
amino acid, which can be a potentially importantiding block of peptide hybrids,
applied as drugs against Alzheimer’s disease [1].

N—N Pz
H

Ac-Pz-Pz-Lys-Val-Phé&Me.
Glycol-Pz-Lys-Lys-PZOMe.
Glycol-Pz-Lys-Val-PzOMe.

Pz with a donor-acceptor-donor (DAD) hydrogen bgrattern fits to the
fragment of theB-amyloid protein. Thus, the formation of the indm&i aggregates,
causing Alzheimer’s disease is efficiently prevent€éhe Pz amino acid contains not

zosu, only exocyclic amino group,
reflue_— FHN—(Ry—o00cH; | N, —C00ct [t also acidic NH group in
HZNWCOOCHZ N-N  gaor T NN a0 X J
N H 2 the heteroaromatic ring. In a
H .

m ZHN— N\ -CO0CH, ~(cooct, consequence, the ch0|ce_ of

O reflux NN + N1 reagents and reaction

) 05 78%* .
zt= )b o z conditons  to  acylate
*by HPLC

selectively the exocyclic
amine group is limited [2]. We have been found #BaDSu is the best reagent to the
protect the exocyclic the amino group by Z-group.

The synthesis of the peptide hybrids requires ipo@tion of the pyrazole
derivatives to the proteinogenic amino acids ad asto the residue of pyrazole amino
acid. Unfortunately, insolubility of the 3-N-acyHt pyrazole-5-carboxylic acid in the
organic solvents and the acidic character of K¢ group limit the choice of the
activation of the carboxylic group. We have fourhttthe method azides is the
activation by choice [3]. This method failed, howewvhen the 3-amineHtpyrazole-
5-carboxylic methyl ester is used as an amino cavapt due to lower of nucleophility
of the exocyclic amino group. We have found thatQ©MTMM and acid chloride
are the effective activations in this synthesis.

Method Solvent Time Temperature Yield by HPL(
DCC DMF 24 rt 58%
Acid Chloride Toluen/DMF 48 reflux/rt 55%
DMTMM DMF 48 rt 69%

Synthesis of Z-Pz-Pz-OMe
The structure of Z-Pz-Pz-OMe was proved'ByNMR: (DMSO-dg): & [ppm] 13.476
(2H 2xNH-ring, br) 11.203 ( 1H, NH-Z, brs) 10.298H NH-amide, brs).

[1] Rzepecki P., et al., J. Biol. Cher79, 46, 47497-47505, 2004.

[2] Zgtoszenie patentowB-382150,Sposob wytwarzania alkilo 3-(acyloamino)-1H-
pirazolo-5-karboksylanu2007.

[3] data not published
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N-(ureidoethyl)amides of cyclic enkephalin analogs
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bPeptide Laboratory, Warsaw University, Department of Chemistry, Warszawa, Poland
Department of Biochemistry, University of Alberta, Edmonton, Alberta, Canada

dlaboratory of Chemical Biology and Peptide Research, Clinical Research Institute of Montreal,
Montreal, Canada

Novel N-(ureidoethyl)amides of cyclic enkephalin alogs have been
synthesized [1]. The p-nitrophenyl carbamate ofdb-B,2-diaminoethane was coupled
with 4-methylbenzhydrylamine (MBHA) resin. The Bagoup was removed by
treatment with HCl/dioxane, and the peptide chaas @ssembled using Boc strategy.
For deprotection of amino function, HCl/dioxane wased.D-Lys or D-Orn were
incorporated in position 2, and the side chainkys, Orn, Dab, or Dap in position 5
were protected with Fmoc group. Side chain pradectias removed by treatment with
55% piperidine in DMF, and cyclization was achievieg treatment with bis-(4-
nitrophenyl)carbonate to form a urea bridge. Thetide was cleaved from the resin by
treatment with 45% TFA in DCM. Thpeptides were tested in the guinea-pig ileum
(GPI) and mouse vas deferens (MVD) assays. Divpiwid activities were observed,
depending on the size of the ring. In comparisoth flieu5]enkephalin, all peptides
were more active in the GPI assay (between 12513dritnes), and some of them were
also more potent in the MVD assay. The conformatigmopensities of each peptide
were determined using the EDMC method in conjumctiith NMR experiments. This
approach allows treating the dynamical behaviaméll peptides properly. The results
were compared with those obtained previously [2] dorresponding non-substituted
amides and are in agreement with the biologicattjva conformation proposed by us
earlier.

[1] CiszewskaVl., Kwasiborska M., Nowakowski M., Oleszczuk M., Wik J., Chung
Nga N., Schiller P. W. and Izdebski J., Pept. Scj15: 312 (2009).

[2] Pawlak D., Oleszczuk M., Wojcik J., Pachulska Mhu@g N.N., Schiller P. W.,
Izdebski J.,). Pept. Sci.7, 128 (2001).
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Since the original synthesis of arginine vasopreésVP) in 1954, thousard
of analogues of this hormone have been synthesizethe course of extensive
investigation of structure — activity relationstipDespite huge efforts in many
laboratories, design of analogues, which are vertive either as agonists or
antagonists and truly selective for individual netoes, still remains an area of great
interest.

Bearing this in mindwe decided to learn how the substitution of pogitl
with a sterically restricted amino acid derivatiteindoline-2-carboxylic acid (Ica),
would affect biological potency of the analogué& designed the following peptides:
[lcalJAVP (1), [Mpa',Icaf]AVP (I1), [Ica?,D-Arg®]AVP (Il ), [Mpa',Ica,D-Arg}]|AVP
(IV) [Ica® Val* D-Arg]]AVP (V), and [Mpa,lc&,Val* D-Arg]]AVP (VI). During the
synthesis of the analogues ¥ezed some difficulties in the couplimgaction between
Ica and either the Fmoc-Cys(Trt) or Mpa(Trt) detivas. The well-known coupling
reagents (TBTU, DIC, HATU, PyBOP) were not effidi¢o obtain a good product. To
overcome the problem, we applied a nhew commercelbilable activator DMTMM
(4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmormgimium chloride). Using this
approach, we were able to obtain in good yieldehreptides with Mpa in position 1.
Both the weak basicity and the effect of steric restictof the modifications are
responsible for the difficulties in the synthesis.

The obtained peptides were tested for tipe@ssor, antidiuretic, and in vitro
uterotonic activities. We also determined the bigdaffinity of these compounds to
human OT receptor. The faubstitution resulted in a significant change loé t
pharmacological profile of the peptides. The newlagues IV, VI) were moderate
oxytocin antagonists (pA~7.09 or 7.50) with thexception of peptidé which turned
out to be avery weak agonist (0.02 IU/mg). It is worth emphayy that these new
peptides were exceptionally selective as they ailyudid not interact with the ) and
V,receptors.

Acknowledgements:
Partial funding for this work was provided by PbliState Committee for Scientific
Research under the grant No. grant 0230/H03/2004852385/B/HO3/2008/34.
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The neurohypophyseal peptide, arginine vasoprésditr), mediates a wide
variety of peripheral and central physiological d&edhavioral effects by acting on four
different G-protein coupled receptors, termed Vias€ular), V1b (pituitary), V2
(renal), and OT (uterine).

To obtain more potent and selective AVP analogwesiecided to replace the
Tyr? with a bulky unnatural non-proteinogenieamino acid, (S)-1-adamantyl-glycine
(Adg). It should be noticed thahe modification, apart from reducing the flexibility,
also changed the character of the molecule frormatic to aliphatic. We designed the
following analogues: [AdJAVP (1), [Mpa', Adg?]AVP (II), [Adg®,D-Arg®AVP (Il ),
[Mpa', Adg?,D-Arg]]AVP  (IV), and [Adg?VallAVP (V). The peptides were
synthesized manually using Fmoc-chemistrfie purity and identity of each peptide
were determined by HPLC and MALDI TOF mass specéioyn

All the peptides were tested for pressor, antidicrend in vitro uterotonic
activities. We also determined the binding affinitfithese compounds to human OT
receptor. None of the analogues displayed sigmifib&ological activity. A low level of
antiuterotonic activity was found in the case o queptide, [MpSAdgAVP (I1),
with pA,~ 6.64, but its affinity to the oxytocin receptoaswery low (affinity constant
1530 nM). The remaining compounds showedlight agonist activity in uterotonic
tests (values ranging from 0.20 to 1.9 IU). Witkpect to antidiuretic activity, only
[Mpa®,Adg?,D-Arg®]AVP (IV), showed a weak agonism (about 10% of that of AVP).
Regarding the pressor activity, all the analoguesewnactive over the concentration
range tested.

It is hypothesized that the bulky planar side cledinhosen modifications and
its aliphatic character might have contributed icaémost complete loss of activity of
the analogues. On the basis of these results, va@iradertaking further SAR studies
using NMR and theoretical molecular modeling metiiogy.

Acknowledgements:
Partial funding for this work was provided by PbliState Committee for Scientific
Research under the grant No. grant 0230/H03/20084852385/B/H03/2008/34.
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Arginine  vasopressin  (AVP), a neurohypophyseal lwmen and
neuromodaulator, is a cyclic nonapeptide with a lfide bridge between Cys residues
at positions 1 and 6. Numerous studies have bewiedaut on the structure — activity
relationship of arginine vasopressin during th¢ flaee decades, trying to cast light on
the mechanism of its action. It has been demomwstrétiat conformation of the N-
terminal part of AVP analogues is crucial for thgliarmacological activity.

In an effort to enhance the potency or pharmacosdgiroperties of arginine
vasopressin analogues, we decided to learn hovatémylof the N-terminal part of the
molecule with bulky acyl groups would affect biolcg potency. The [cis—Apc
val*)AVP peptide was chosen as a reference compoundubecit showed very
interesting biological activity in all tests. Thaalogue turned out to be a potent
oxytocin antagonist (pA= 8.22+0.11), weak pressor antagonists,{A.85), while its
antidiuretic potency was lower than that of A\Wat with significantly prolonged
action.Thenew analogues were obtained by acylation of theriinus of the peptide
with 1l-adamantanecarboxylic acid (Aca), 4-tert-thyzoic acid (t-Bba), 4-
hydroxybenzoic (Hba), 4-aminobenzoic acid (Aba). Wbtained the following
peptides Aca[cis—Apé, Val*]AVP (1), t-Bba[cis—Apé, Val‘]AVP (I1), Hba[cis—Apé,
Val*]AVP (lIl'), Aba[cis—Apé, and Vaf]AVP (IV). The peptides were tested for their
pressor, antidiuretic, and in vitro uterotonic witiés. The proposed modification
resulted in suppression of all biological actedti All the new peptides did not
virtually interact with theV, receptor. The acylation of the N-terminal part aflecule
eliminated the effect on blood pressure with theeption of analoguéll which
remained a weak antagonist (p&X.0). Regarding the oxytocic activity, three oé th
analogueslI( Il , IV) were weak antagonists (pAalues ranging from 5.70 to 7.61).
Surprisingly enough, acylation of the reference pound with 4-tert-butylbenzoic
acid transformed its antiuterotonic activity in aggic one (10.1 £+ 3.8 IU/mg). On the
other hand, all the peptides turned out to be kighlective antagonists of oxytocin.

Acknowledgements:

Partial funding for this work was provided by PbliState Committee for Scientific
Research under the grant No. grant 0230/H03/2004852385/B/HO3/2008/34.
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Dehydropeptides, the compounds which inclusive anmore dehydroamino
acid residues, are very interesting as an objecboformational studies. Presence of
double bond between“@nd ¢ and two neighboring peptide bonds lead to couptihg
n electrons, which not only influence on side cHaim also on all peptide conformation
[1-5]. Additionally, introduction of dehydroaminccid residue into the short peptide
chain changing considerably the binding abiliti€peptide ligands towards copper(Il)
ions [6]. In order to find out if this effect woulde also observed in the case of
phosphonopeptides, we have undertaken the syntbiehigrid tripeptides containing
A“Phe in position 2 and phosphonic residue in pasiidn the peptide chain. Their
binding abilities towards Zh and CG@" ions have been examined by use of
potentiometric and spectroscopic methods.

[1] Fuzery AK, Csizmadia IGJ. Mol. Struct. (Theochen§39, 501-502, 2000

[2] Palmer DE, Pattaroni Ch, Nunami K, Chadha RKjo@man M, Wakamiga T,
Fukase K, Horimoto S, Kitazawa M, Fujita H, Kubo 8hiba T, J. Am. Chem. Soc
114, 5634, 1992

[3] Rajashankar KR, Chauhan VS, Ramakumar S, IrReptide Protein Resi6, 487,
1995

[4] Kaur P, Uma K, Balaram P, Chauhan VS, IntPdptide Protein Res33, 103,
1989

[5] Busetti V, Crisma M, Toniolo C, Salvadori S, IBani G, Int. J. Biol.
Macromolecule14,23, 1992

[6] Swigtek-Koztowska J., BrasuJ., Chrycinski L., Chricinska E., Makowski M.,
Koztowski H., New J. Cherfi4, 893-896, 2000
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Synthesis and application of libraries of artificid receptors

Legun Matgorzata Majchrzak Justyna, Bktzyk Justyna, Kamski
Zbigniew J.

Institute of Organic Chemistry, Technical University of LodZ, Zeromskiego 116, £6dz, Poland

Recently, we found that supramolecular structumesnéd from N-acylated
peptides attached to the @BH groups on the surface of cellulose suppae
aminophenylamino-1,3,5-triazine recognize small sgaiemolecules, resembling the
artificial receptors. In the contrary to the rigitlucture of the most of artificial receptor
described in the literature [1] (especially thgsepared by imprinting in the polymer
matrix), the supramolecular structures formed byiphtated peptides are highly
flexible. Thus, it is expected, that the host dites adjust their shape to fit the guests
molecules most efficiently. Therefore, the natufetlte host-guest interactions is
complex, and the binding process depends on thetgte of amino-acids as well as
lipidic fragment of the receptor and analyte stuet However, we found that the
combinatorial approach successful for designingréeeptor structure specific for the
given structural motifs of the guest molecules.|[2].
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Recently, the library of receptors were designedi @epared in order to study
binding pattern of biologically active compoundsttwiifferent cytostatic activity:
Paclitaxel®, and group of 2-chloroethylamino detive of triazine [3].

The aim of this studies is to verify the hypotheskgat binding pattern of
artificial receptors could be correlated with phaogutical activity, and subsequently,
that library of artificial receptors could be amgli as the new tool for preliminary
screening pharmaceutically active compounds.

[1] Kolesinska, B.; Fgczyk, J. Kamiski, Z.J. Receptory wdrukowane w polimiep. 161-198 in
»Syntetyczne receptory molekularne, Strategie syntéetody badawczeEd. G. Schroeder, Betagraf PUH,
Pozna, 2007.

[2] a) Majchrzak, J.; Fczyk, J.; Kamiski, Z.J.Acta Poloniae Pharmg5, 703-708 (2008); b) Fraczyk, J.;
Kaminski, Z.J.J. Comb. Chenl0, 934-940 (2008); c) kezyk, J.; Malawska, B.; Kamski, Z. J.J. Comb.
Chem, 11, 446-451 (2009); d) gezyk, J.; Kolesiska, B.; Czarnecka, A.; Malawska, B.; dkowska, A.;
Bajda, M.; Kamhski, Z.J.QSAR & Comb. Sc2009.

[3] Kolesinska, B.; Wsikowska, K.; Drozdowska, D.; Kanski, Z.J.Bioorg. Med. Chemsubmitted.
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New chromogenic substrates of Proteinase 3

Lesner Adam Wysocka Magdalena, Majkowska Gyaa, tg¢gowska
Anna, Rolka Krzysztof

Faculty of Chemistry, University of Gdansk, Gdansk, Poland

Proteinase 3 (PR3) along with cathepsin G (Cat@)resutrofil elatase (HNE) is a
member of neutrofil serine proteases (NSP). Thossetenzymes are synthesized and
stored in active form in azurofile granules of mefites. PR3 is main antigen in
Wegeners granulomatosis [1], chronic inflammatasprier of unknown etiology. It is
characterized clinically by respiratory tract amtal disease, in patient serum there is
observed the high prevalence of antineutrophil gigemic antibody (ANCA) mostly
against proteinase 3. The aim of this study wasoldained chromogenic and
fluorogenic substrate that will could utilized fdetermination of PR3 in biological
fluids. Previously selected PR3 substrate [1] wsesdlas a starting structure.

The general formula of synthesized peptides isodlevis: ABZ-Tyr-Tyr-Abu-
ANB-X-NH,, where ANB (stated for 5-amino-2-nitrobenzoic addrved as served as
chromofore and acceptor of fluorescence, ABZ (atmémzoic acid) is donor of
fluorescence in these FRET peptides and X is protginic amino acid (except Cys).
The introduced modifications influenced substrativiy of the peptides synthesized.
The highest value of specificity constant for PR&swbtained for peptide with Gin in
discussed position {¢Ky = 284,000 Mxs') which was twice as active as the
reference compound (with lack of substituent in ¥sigion). In addition, for the
introduced modification more efficient energy trienswas observed mainly due the
batochromic effect.

[1] Csernok E., Holle J.U., Gross W.L., Clin ExpeRimatol. 2008, 26, 112-7.
[2] Wysocka M, Lesner A, Guzow K, Mackiewicz L, Legska A, Wiczk W, Rolka
K., Anal Biochem. 2008, 378, 208-15.

Acknowledgments:
This work was supported by Ministry of Science afigher Education under grant
1600/B/H03/2009/36/.
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Assessment of analgesic potency of an opioid pe#id
analogue biphalin in a mouse model of neuropathicgin

Lesniak Annd Kosson Pioft Rafatowska JaniflaGadamski Roma&n
Lipkowski Andrzej W?

aDepartment of Neuropeptides, Mossakowski Medical Research Centre Polish Academy of
Sciences, Pawinskiego 5, 02-106 Warsaw

bDepartment of Experimental and Clinical Neuropathology, Mossakowski Medical Research
Centre Polish Academy of Sciences, Pawinskiego 5, 02-106 Warsaw

Neuropathic pain arises from a lesion or disfunctid the peripheral or central
nervous system. Among peripheral mononeuropathiesticc nerve compression or
damage is a fairly common disorder. Patients affticwith neuropathic syndromes
experience abnormal chronic pain characterized bydymia and hyperalgesia.
Neuropathic pain serves a challenge for cliniciansdwide due to its complexity and
resistance to treatment. There is much doubt anttaeersy around the use of opioid
therapy in neuropathic pain since this type of gaithought to be refractory to opioids.
Nevertheless, promising results employing variongmal pain models encourage
further research on the effectiveness of opioidlgessa in human subjects. The
discovery of a dimeric enkephalin analogue-biphatipens new possibilities in
neuropathic pain treatment arising from a lesiontlé peripheral nerve. After
intravenous administration biphalin produces puofib analgesia comparable to an
equipotent dosage of morphine as proven in egsh@rmacological studies in animal
acute and chronic pain models. Simultaneously tiphacks the shortcomings typical
for other opioid drugs such as morphine and adully shows good permeability
through the blood-brain barrier.

We sought to investigate the analgesic effectsipiddin in a murine model of
peripheral nerve injury, which mimics mononeuropaffain conditions seen in human
patients.

Acknowledgements:
The study has been performed under 6FP STREP Niengshnt (LSHC-CT-2006-
037733).
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Conformational studies of arginine vasopressin
analogues modified at position 2 withi-a-2-
indanylglycine

Lubecka Emilia  Sikorska Emilia, Kwiatkowska Anna,
Ciarkowski Jerzy

Faculty of Chemistry, University of Gdarisk, 80-952 Gdarisk, Poland

Vasopressin (AVP), also known as arginine vasgme®r antidiuretic
hormone, is a circulating endogenous nonapeptideadie with potent vasoconstrictor
and antidiuretic properties. It is used to treatbdtes insipidus and acute oesophageal
variceal haemorrhage[1].

The conformation of the N-terminal part of vasasia analogues is crucial
for their pharmacological activity. Proper oriefaatof the Tyf side chain is necessary
for activity. In this project, we study the effecf the substitution ofpb-a-2-
indanylglycine in position 2 of AVP analogues oreithconformation. The two
following analogues are subject of this studyI§l’JAVP (1) and [Mpd,p-IgIAVP
(I (Mpa = 3-mercaptopropionic acid). These pegsicire strong antioxytocic agents
and exhibit only negligible antidiuretic activityikewise [L-IgI’JAVP and [Mpd,L-
IgI®)AVP). Regarding pressor activity, the new analagaee weak antagonists of AVP
(in contrast to -IgIAVP and [Mpa,L-Igl]AVP, devoid of any activity in the
concentration range tested). Analogue (II) due ubsttution of Mpa has lower
affinity to human oxytocin receptor then analoglie This relationship can also be
observed fori-IgIJAVP and [Mpa,L-1gIJAVP (unpublished data).

In the interaction of peptide hormones with theiembrane receptors a
significant role plays lipid bilayer, therefore vimave carried out our studies of new
vasopressin analogues in a sodium dodecylsulfaS)Snicelle using 2D nuclear
magnetic resonance (NMR) and theoretical methodnfa@@mation-activity
considerations well be attempted.

[1] Barlow M., Vasopressin, Emerg. Med4, 304-314, 2002.

Acknowledgements:
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Centre (TASK) in Gdask, Poland

121



P60/ Posters

The role of disulfide bridge in SFTI-1 trypsin inhibitor
in the inhibition of serine proteinases

t egowska AnnaDebowski Dawid, Wysocka Magdalena, Lesner Adam,
Rolka Krzysztof

Faculty of Chemistry, University of Gdarsk, 80-952 Gdarisk, Poland

The trypsin inhibitor SFTI-1 isolated in 1999 frotine sunflower seeds by
Luckett et al [1] is currently the smallest naturally occurripgptidic proteinase
inhibitor.

Its primary structure is shown bellow:

‘Gly—Arng}‘/s—ThrfLys5—SerhfIIe—ProfProfIlefC}‘fs—PhefPro—Asm

One of the first questions addressed to the SRT&4 about the role of cyclic elements
(disulfide bride and head-to-tail cyclisationn our first paper on SFTI-1 [2] we
showed that monocyclic SFTI-1, with disulfide brdgnly, inhibited boving-trypsin
with the same strength as the wild inhibitor. Koegky el al. [3] proved that a
disulfide bridge is essential for maintaining theisture of such analogues and that the
presence of disulfide bridge in the sequence of I9Fincreased its proteolytic
stability. This finding is again in a good agreemwith our previous [2] and more
recent results describing kinetic studies of pegiécranalogues of this inhibitor [4,5].
Based on these very interesting results, we dedidesinthesize a series of SFTI-1
monocyclic analogues in which disulfide bridge viasmed by combination of Cys,
Hcy, Pen and NhcyN-sulfanylethylglycine)) introduced in positions 8ddor 11. In
analogues synthesized in substrate specificitytiposP; we introduced Lys or Phe or
peptoid monomersN-(4-aminobutyl)glycine (Nlys) om-benzylglycine (Nphe) that
mimicking these proteinogenic amino acids.

The peptides were synthesized manually by soligs@imethod using Fmoc chemistry.
N-Substituted glycine derivatives were introducedo ithe peptide chain by the
submonomeric approach. In this report, the inhilgitectivity of synthesized peptomers
in relation to their proteolytic susceptibility Wile discussed.

[1] Luckett S., Santiago Garcia R., Barker J.J.n&mev A.V., Shewery P.R., Clarke
A.R., Brady R.L., J. Mol. Biol.290, 525-533, 1999.

[2] Zabtotna E., Kamierczak K., Jékiewicz A., Stawikowski M., Kupryszewski G.,
Rolka K., Biochem. Biophys. Res. CommuBR92, 855-859, 2002.

[3] Korsinczky M. L.J., Clark R.J., Craik D.J., Biochsiny, 44, 1145-1153, 2005.

[4] Stawikowski M., Stawikowska R., skiewicz A., Zabtotna E., Rolka K.,
ChemBioChemg, 1057-1061, 2005.

[5] Legowska A., Bulak E., Wysocka M., skkewicz A., Lesner A., Bbowski D.,
Rolka K., Bioorg. Med. Chem16, 5644-5652, 2008.

This work was supported by Ministry of Science atigher Education (grant no.
2889/H03/2008/34).
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absolutely conservative P position

tegowska Annd Zabtotna Ewd Wysocka MagdalefiaLesner Adarfy
Jakiewicz Annd, Kaczmarek Krzysztof , Zabrocki Janudz Rolka
Krzysztof

aFaculty of Chemistry, University of Gdansk, 80-952 Gdarisk, Poland
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In 1999 Lucket e al. [1] isolated from the sunflower seeds the low-@colar
trypsin inhibitor SFTI-1, which belongs to the BoamBirk inhibitors (BBI) family.
Its primary structure is shown bellow:

FGIy—Arg—C;ls—Thr—Lyss—Ser”—Ile—Pro—Pro—Ile—ngs—Phe—Pro—Asm

The R-P; reactive site of this circular inhibitor is loeat at the LysSef. A common
secondary structure element among BBIs is a 9 uesitbop that comprises two Cys
residues with VIbB-turn located in the centre [2]and entirely consérelement, Pro
residue in B position (Pro8 in SFTI-1) formed with proceedilig7 cis-peptide bond
[3]. Although the role ofi-proline in position P of BBIs was extensively studied,
surprisingly, only analogues containing in thisifios Ala residue were described.
Here we have designed and synthesized five new oyoifio (with disulfide bridge
only) SFTI-1 analogues modified in discussed redigmpeptidomimetic moiety:
[Hyp®|SFTI-1 (1), ['¥CN)AIR®ISFTI-1 @), [Py APEG)]SFTI-1 (3),
[By™(PEG)ISFTI-1 @), ['v*APEG)|SFTI-1 (5), where Hyp — hydroxy-proline, PEG

— poly(ethyleneglycol) chajrCN, — 1,5-disubstituted terazole ring.

The peptides were synthesized manually by solids@imethod using Fmoc chemistry.
Tripeptide building block, containing tetrazole miyi Boc-Ser-lley[CNyJ-Ala-OH,
was synthesized separately in solution, and wapleduo the peptidyl-resin.

To evaluate the influence of introduced modificaioon the inhibitor—enzyme
interaction, we determined equilibrium associatammstants (K of the synthesized
inhibitors with bovineB-trypsin.

The obtained results indicated that only two anaésgl and2) were able to inhibit the
experimental enzyme. Three analogues in which feagenPré-lle’®, Prd-Pro-lle®
and IlI€-Prd-Pro-1le®® were substituted by amino-PEG-acid spacers appeareée
completely inactive. It shows, that the conformadib freedom of PEG abolishes
bended structure that is stabilized in SFTI-Iclypeptide bond.

[1] Luckett S., Santiago Garcia R., Barker J.J.n&mev A.V., Shewery P.R., Clarke
A.R., Brady R.L., J. Mol. Biol.290, 525-533, 1999.

[2] McBridge J., D.; Watson E.M., Brauer A.B.E.ulent A.M., Leatherbarrow R.J.,
Biopolymers,66, 79-92, 2002.

[3] Qi R.-F., Song Z.-W., Chi C.-WActa Biochim. Biophys. Sinica37, 283-292,
2005.

This work was supported by the University of Gsla(BW/8000-5-0256-9).
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Ja?, Kwasiborska Maria Nowakowski Michd, Wojcik Jacek
Oleszczuk Marth

aFaculty of Chemistry, University of Gdansk, 80-952 Gdarisk, Poland

bPeptide Laboratory, Department of Chemistry, Warsaw University, 02-093 Warsaw, Poland
cLaboratory of Biological NMR, Institute of Biochemistry and Biophisics, PAS, 02-106 Warsaw,
Poland

dDepartment of Biochemistry, University of Alberta, Edmonton, AB T6G2H7 Canada

Given new conformational data gathered by us, wasite[1] structure-
activity analysis for 8 cyclo(NN®-carbonylp-Dad,Dad)-dermorphin-(1-4)-NH
analogues, derived from combinationsdefys, b-Orn, D-Dab andd-Dap in position 2
with their L-counterparts in position 4, thus giving tetrapagsi restrained by 14-16
membered rings. The in vitro activities determinedthe GPl and MVD assays
indicate that the most active peptides are thostaieed by 15- and 16-membered
rings with Dab in position 4. The novelty relies amalyzing their NMR spectra using
time-averaged molecular dynamics with restrainfsifi2complement to the former
weighed fits of low-energy conformations. With nrajoonformational constraints
imposed by the 14-16 membered rings, they show-aefihed conformations of the
backbone with more conformational freedom manifésig the exocylic Tyrand Phé
side chains. We try to identify which structurahdments are responsible for high
activity towards opioid p andireceptors.

[1] K.Filip, M.Oleszczuk, J.Wojcik, N.N.Chung, P.8hiller, D.Pawlak, A.Zieleniak,
A.Parciiska, E.Witkowska, J.I1zdebski, Journal of Peptiders® 11: 347-352 (2005)
[2] D.A.Case, T.A.Darden, P.A.Kollman; AMBER 8.0nWersity of California, San
Francisco (2004)
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tukaijtis Rafaf, tegowska Annd Wysocka MagdalefiaLesner Adarf)
Rolka Krzysztof

Faculty of Chemistry, University of Gdansk, 80-952 Gdarisk, Poland

Serine proteinases are widely distributed in reatand are responsible for
many physiological processes. Their uncontrolletividg may be dangerous to the
organism and evoke a series of critical patholdgaanditions. Therefore, serine
proteinase inhibitors, that control activity of seeenzymes are a promising class of
therapeutic agents. In 1999 Luckettal. [1] isolated from sunflower seeds a trypsin
inhibitor SFTI-1, the smallest one among the maxept inhibitors of the Bowman-
Birk family. Its primary structure is shown bellow:

’—Gly—Arg—C;fs—Thr—Lyss—Ser“—Ile—Pro—Pro—Ile—C‘ys—Phe—Pro—Asm

The reactive site /P, of the SFTI-1 inhibitor is located between residugs>-Sef.

In our previous work [2] we have shown tiNssubstituted glycine derivatives (peptoid
monomers) in Pposition are recognized by the enzyme and do ffexttahe inhibitory
activity. Our studies [3] have also proved that ihear analogue of SFTI-1 witN-
benzylglycine(Nphe) in R position inhibitsa-chymotrypsin, but peptide bonétsrmed

by this derivative are not proteolytical-resistarte rate of this cleavage is lower than
for the “regular” peptide bond. High chymotrypsimhibitory activity of the linear
peptomeric analogue of SFTI-1 indicates that thisgound can be a good model for
our studies.

Continuing our investigation on peptomeric analayoeSFTI-1 we have designed and
synthesized series of linear and monocyclic anaegof SFTI-1 withN-substituted
glycine in position P or/and P; peptoid monomers (Nphe, Nhse) that mimic
proteinogenic amino acids. We expected that intttdn into the peptide chain such
derivatives would result in the increased resigatw proteolysis of the obtained
pegide-pepoid hybrid polymers (peptomers) and in consequence Yyield effective
proteinase inhibitors.

The compounds were synthesized manually by solas@hmethod using Fmoc
chemistry.N-Substituted glycine derivatives were introducett ithe peptide chain by
the submonomeric approach. It this report, the bitdiy activity of synthesized
peptomers in relation to their proteolytic susdaipity will be discussed.

[1] Luckett S., Santiago Garcia R., Barker J.J.n&w®v A.V., Shewery P.R., Clarke A.R., Brady
R.L., J. Mol. Biol.,290, 525-533, 1999.

[2] Stawikowski M., Stawikowska R., skiewicz A., Zabtotna E., Rolka K., ChemBioChe6y,
1057-1061, 2005.

[3] Legowska A., Bulak E., Wysocka M., skéewicz A., Lesner A., Bbowski D., Rolka K.,
Bioorg. Med. Chem .16, 5644-5652 2008.

This work was supported by Ministry of Science afigher Education (grant no.
2889/H03/2008/34).

125



P64/l Posters
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Rzeszotarska Barbara
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Dehydroamino acids with a methylated N-terminatiaey amide bond occur in
natural small cyclic peptide toxinsN-Methyldehydrophenylalanine constitutes
tentoxin, product of several phytopathogenic fuofjthe genusAlternaria. Tentoxin
induces chlorosis in many dicotyledoneae plaNtdethyldehydrobutyrine was found
in nodularins, cyclic pentapeptide hepatotoxindpoed by cyanobacteriudodularia
spumigenaN-Methyldehydroalanine and-methyldehydrobutyrine are structural motif
of microcystins, a group of cyclic heptapeptidesoduced by a number of
cyanobacterial generdnabenaNostocandOscillatoria, the most notable of which is
the widespreadMicrocystis from which the toxins take their name. Nodularard
microcystins show strong inhibitory activity to peo phosphatases 1 and 2A and have
been reported to be tumor promoters.

To investigate their conformational preferencessyatematic analysis was
performed on N'-methylamides of N-acetylN-methyldehydroamino acids (Ac-
A(Me)Xaa-NHMe, where Xaa = Ala, (Z)-Abu, (E)-Abu, ){Rhe, and (E)-Phe). The
compounds were synthesised. X-Ray analysis, speuntthods as well as theoretical
studies at DFT level involving analysis of the pait&l energy surfaces were applied.

The main feature of the studiedl-methyldehydroamino acids is their
considerable tendency to adopt the configuratisrfor the N-terminal tertiary amide
bond [1-4]. Therefore, it can potentially be newrmpoters oftrans-cisisomerisation of
the amide bond useful in peptide design.

[1] Macedowska A, Siodtak D, Rzeszotarska B., ABtachim. Pol. 2006; 53: 227-
232.

[2] Siodtak D, Gajewska M, Macedowska A, Rzeszd@r8., J. Mol. Struct.
(Theochem) 2006; 775: 47-59.

[3] Siodtak D, Macedowska-Capiga A, Ejsmont K, ZkieJ, Rzeszotarska B., Z
Kristallogr. 2007; 222: 297-305.

[4] Siodtak D, Macedowska-Capiga A, Grondys J, Raeska K, Rzeszotarska B., J.
Mol. Struct. (Theochem) 2008; 851: 100-108.

Agnieszka Macedowska-Capiga is a recipient of eDPFellowship from a project

funded by the European Social Fund.

Participation in this conference is financed by dpgan Social Found - project
"Research additions for Ph.D. students of Chemistrgartment of Opole University".

Activity 2.6. ZPORR 2004-2006.
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Tripeptides as potential inhibitors of urokinase
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Plasminogen activators are highly specific serinetgases capable of
activating plasminogen to plasmin. Studies havécatdd that urokinase has an ability
to degrade extracellular matrix, and is a key nedia cellular invasion, growth and
the metastasis of tumor [1, 2]. Elevated levelsA in cancer cells usually indicate a
poor prognosis for patient survival [3, 4]. Consewfly, a selective inhibitor for u-PA
may be therapeutically useful in cancer treatmins. desirable that a synthetic u-PA
inhibitor has adequate potency and selectivity delPA relative to t-PA, plasmin,
thrombin and trypsin to avoid the possibility ofifibrinolytic side effects.

We present the synthesis and the investigationffettepeptides of general
formula X-SQ-D-Ser-Ala-Arg-OH, where X = Ckl Ph, Ph-CH, 4-CH;-Ph, 4-CH-
PhCH, 1-naphtyl, 2-naphtyl, 4-CI-Ph, 4-Br-Ph, 2,4,6¥tethyl-Ph, 2,4,6-triisopropyl-
Ph, 4-acetamido-Ph on amidolytic activity of urase, thrombin, plasmin, trypsin, t-
PA and kallikrein. We expected that the use of Bjgdcipeptide sequence to urokinase
would cause high urokinase selectivity. The pegtideere synthesized on the solid
phase manually using standard Fmoc-based strategy.

The examined compound did not influence the enfigmactivity of
kallikrein.

According to the obtained results compound 2,4i$epropyl-Ph-S@-D-Ser-Ala-Arg-
OH was the most selective compound toward urokin@senpound CktSO,-D-Ser-
Ala-Arg-OH was selective inhibitor of trypsin anch#80,-D-Ser-Ala-Arg-OH of
thrombin. The obtained values of; lare higher than Kof the earlier described
inhibitors [5, 6]. However, 2-phenethyl-$@-Ser-Ala-Arg-al (Tamura et. al.) is the
alkylating agents and irreversibly inhibit urokieasy forming a covalent adduct with
an active site of the enzyme. Previously analysistlie effect of H-D-Ser-Ala-Arg-
NH-(CH,)e-NH, (Markowska et al.) on the activity of urokinaseowled that a
derivatives with these kinds of the sequence coithyay inhibits urokinase [7].

[1] Duffy M.J., Curr. Pharm. Design, 10, 39-49, 200

[2] Sidenius N., Blasi F., Cancer Met. Rev., 225222, 2003.

[3] Mazar A.P., Henkin J., Goldfarb R.H., AngiogeB, 15-23, 1999.

[4] Dass K., Ahmad A., Azmi A.S., Sarkar S.H., Sarle.H., Cancer Treat. Res., 34,
122-136, 2008.

[5] Tamura S., Weinhouse M.I., Roberts C.A., GoldriaA., Masukawa K., Anderson
S.M., Cohen C.R., Bradbury A.E., Bernardino V.Tixdh S.A., Ma M.G., Nolan T.G.,
Brunck T.K., Biorg. Med. Chem. Lett., 10, 983-92D00.

[6] Markowska A., Bruzgo |., Midura-Nowaczek K. tln). Pept. Res. Ther., 14, 215-
218, 2008.

[7] Markowska A., Bruzgo |., Midura-Nowaczek K., BEnz. Inh. Med. Chem., (w
druku) 2009.
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Human serum amyloid A (SAA) is a highly conservepolgoprotein
associated with high-density lipoproteins (HDL)plasma. Predominantly produced by
the liver, it takes part in several activities: HDhetabolism, pathogen defense and
cholesterol transport, it also plays major roldast defense during the acute phase of
inflammation. SAA has been involved in several phigical conditions including
atherosclerosis, rheumatoid arthritis, Alzheimeisease and cancer [1].

Recentin vitro studies on interactions betweeen SAA and humatatiysC
(hCC) found direct interactions between the C-teghil9-amino acid fragment (87-
105) of SAA and the C-terminal 28-amino acid segeen(93-120) of hCC
(Czaplewska et al, unpublished). This project ideenonsecutive structural studies of
these two peptides: SAA(87-105) and hCC(93-120%adtution using 1-D and 2-D
NMR At the moment, we have done a set of NMR speatrd some structure-solving
preliminaries for SAA(87-105). Subsequently, havicmmpleted these tasks for the
both peptides we hope that structural data willphelucidate some biologically
relevant subtleties of interactions between SAA laG¢.

[1] Uhlar, C.M., Whitehead, A.S., Eur. J. Bioche@65, 501-523, 1999.
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Short peptides containingL-lysine ande-aminocaproic
acid as potential plasmin inhibitors
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The derivatives of lysine have been widely examlias potential synthetic
substrates and inhibitors of plasmin. During ourieainvestigations on the active-
centre directed plasmin inhibitors, a series ofngsamides and dipeptide derivatives
with C-terminal lysine cyclohexyl, benzyl and hexgmides were examined. The
compounds with cadaverine residue connected withyfine were also tested [1-3].

In the search for new low molecular plasmin intuks with a simple and easy
to synthesize structure, we obtained eight shoptiges containing.-lysine ande-
aminocaproic acid. Every synthesized dipeptide rjmeptide was transformed into
methyl ester or unsubstituted amide. Some of thmpounds also have protected
amino groups. The effect of the obtained shortigepton the amidolytic activities of
plasmin, thrombin and trypsin was determined ad@hgvalues.

According to the obtained results, tw«aminocaproic acid residues and one
residue of lysine are necessary in the plasmirbitdri structure. The dipeptides are
practically inactive. The amide of tripeptide wiBoc-substituted N-terminal amino
group of EACA was the most selective inhibitor & tamidolytic activity of plasmin.
The derivative with a C-terminal amide residue #relunsubstituted N-terminal amino
group of EACA was a weak inhibitor of plasmin andrombin. Practically no
difference in the plasmin activity inhibition wadserved in the methyl esters of
tripeptides with Boc substituted and unsubstititiettrminal amino groups of EACA.
However, the compound with Boc group seems to bmoee selective inhibitor. The
substitution of
N°®-amino group of lysine in tripeptides results i ttisappearance of the inhibitory
activity or its drastic decrease. Our results ssgtfeat the simple derivatives of lysine
containing EACA may be efficient and selective aettentre directed inhibitors of
plasmin.

[1] Midura-Nowaczek K., Roszkowska-Jakimiec W., letpszko I., Bruzgo I.,
Pharmazie, 58, 687-689, 2003.

[2] Midura-Nowaczek K., Lepietuszko I., Bruzgo Acta Polon. Pharm. 63, 33-37,
2006.

[3] Midura-Nowaczek K., Lepietuszko I., Bruzgo Markowska A., Acta Polon.
Pharm., 65, 377-381, 2008.
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Conformational studies of peptides corresponding tthe
C-terminal fragment of domains A and B bacterial
protein G

Motas Anna Zmudziisska Wioletta, Lewandowska Agnieszka, Ofdziej
Stanistaw

Intercollegiate Faculty of Biotechnology, University of Gdansk, Medical University of Gdarsk,
Ktadki 24, 80-822 Gdarnisk, Poland

Domains A nad B of bacterial protein G posses diffé three dimensional
structure ( domain A is alt-helical, domain B isW/f protein) and does not share too
much of sequence identity. In both proteins theef@atnal fragment in the native
structure formsa-helix and B-hairpin in domain A and B respectively. Recently
Alexander and coworkers [1] using molecular biolognethods obtained series of
domain A and B sequences which are very similamésgairs of domain A and B
variants share 88% of identical amino acid residunecorresponding positions) in
amino acid sequences but retains three-dimensistnatture of wild-type protein.
Interestingly earlier studies shows that peptidesresponding to the C-terminal
fragments of the domains A and B bacterial pro@ineveals that such peptides form
meta-stable three-dimensional structures in sailf2¢3].

The aim of this work is to determined structured aonformational dynamics
series of 18-residues peptides which share largmbeu of identical residues.
Sequences of peptides used in our study are bas€dterminal fragments of variants
of domains A and B of bacterial protein G obtaitgdAlexander and coworkers [1].
According to limited literature data peptides based sequence of the C-terminal
fragment of domain A and B should form structuresilar to a-helix andp-hairpin
respectively. The three dimensional structure ofpabtides will be determined by
using data from NMR experiments such as COSY, R@&& BOCSY, supported by
time-averaged MD simulations.

[1] Aleksander P.A. et al., PNA%04, 11963-11968, 2007
[2] Bai Y., et al., Protein Sci6, 1449-1457
[3] Blanco, F.J., et al., Nat.Struct.Bial,, 584-590, 1994

Acknowedgement:
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The studies on application of Ugi reaction to the gptoids
synthesis

MroczkiewiczMichal, Ostaszewski Ryszdtd
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Peptoids are a specific group of polymeric compisurwhich mimic a
structure and properties of peptides. Generallgleté&n of peptoids is composedNf
substituted glycines (Scheme 1). Fundamental imgr@nts of the peptoids properties
comparing to the corresponding in peptides are:edjancing of bioavailability by
increasing of lipophility; (b) resistant on hydrtity action of enzymes; (c) loss of
chirality and simplification of the synthesis inviig no risk of racemization due to
lack of stereogenic centers.

Peptoids are also known as HIV protease inhibifbfsand compounds that
mimic the structure, function, and mechanism ofida¢lantimicrobial peptides. [2]
Peptoids have been also studied as 19S proteasbibéadrs. [3]

A new approach for the peptoid synthesis takesatédige of multicomponent
Ugi reaction (Ugi-4CR). A series of peptoids haweeib synthesized by Ugi reaction
with the application of formaldehyde as a formylmgmnent. Different forms of
formaldehyde have been examined. Results of thdiestuon application of Ugi
reaction for the synthesis of oligopeptoids willgresented.(Scheme 1).
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Scheme 1a) Structure of peptides; b) Structure\a$ubstituted glycines (peptoids); c) General
approach for the application of Ugi reaction foe ffeptoids synthesis.

[1] Saha, U.K.; Roy, R., Tetrahedron Le88, 7697-7700, 1997.

[2] Chongsiriwatana, N.P.; Patch, J.A.; CzyzewgkiM.; Dohm, M.T.; Ivankin, A.;
Gidalevitz, D.; Zuckermann, R.N.; Barron, A.E., PSIA05, 2794-2799, 2008.

[3] Lim, H.-S.; Cai, T.; Archer, C. T.; Kodadek, J., Am. Chem. Soc129 12936-
12937, 2007.

b)

This work was financially supported by Polish Staammittee for Scientific
Research, Grant N405 007 31/0544.
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chemistry
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The 1,3-dipolar cycloaddition also known as the dden cycloaddition is a
chemical reaction belonging to the larger clasyafloadditions. The cycloaddition
reaction between the azide and alkyne appendedratdssallows the synthesis of the
desired conjugates in high purity and yields irezdjwe of the sequence and functional
groups on either of the two substrates [1]. Theshein cycloaddition known also as
a ‘click-reaction’ or “click chemistry” was emploglefor the synthesis of systemin—
AZT conjugate. Using a plant peptide (18-aa) horen@ystemin modified at N-
terminus with propiolic group and 3'-azido-2',3’éioksythymidine (AZT) by
employing a click chemistry, a conjugate of syse®ZT has been obtained. The
click reaction was catalyzed by Cu(l) in waterfBH mixture. In water, 2-fold excess
of AZT drives the reaction to completion in a fevinotes with no side products. The
reaction was easily monitored by capillary electraggsis (CE). Circular dichroism
(CD) study show that systemin does not change ésorelary structure after
conjugation with AZT and adopts a random coil confation in agueous solution.

[1] Meldal M, Tornge C.W., Chem. Rgw108 2952-3015, 2008.

Acknowledgement:
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Proteins fold in different ways but a folding pathynalways proceeds through
sequential events, which lead to the native conftion. One of the methods, which
helps to deduce the folding mechanism, involvemafarmational study of protein
fragments corresponding to regular secondary streictShort fragments of proteins
enable one to study local interactions isolatedhftbe protein context and, therefore,
indicate the importance of these interactions ieideining protein secondary-structure
elements. Thus, these fragments may play impomales as nucleation centers in
initiating protein folding through local interactis, and provide knowledge about the
earliest events of protein folding

6-, 8-, 12-, 14-, 16-, and 20-residue peptidesesponding to the C-terminal
B-hairpin of the B3 domain of the immunoglobulin ding protein G from
Streptoccocusvere studied by using circular dichroism (CD) ametlear magnetic
resonance (NMR) spectroscopy at various tempegtamed by differential scanning
calorimetry (DSC). The common feature of each efithvestigated fragment was the
preservation of the turn region (Asp51 - Thr56)rathe native protein, regardless of
the temperature. Thus, it is concluded, that the tegion in the C-termingl-hairpin,
stabilized by the flexible mostly non-native hydeogbonds, is the first folding
initiation center on which the rest of the polypdptchain could find the favorable
environment to fold. The investigations also showat, the hydrophobic interaction
between Tyr50 — Phe57 (so-called™“fair” of hydrophobic residues) and between
Trp48 — Val59 (so-called ® pair” of hydrophobic residues) play a role as apia
zippers in the next folding events. Additionallgetstudy showed that the folding and
unfolding processes for the C-termirfahairpin might not be identical, what was
suggested previously [1].

[1] Munoz V, et al. Natur890,196-199,1997
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Human cystatin C (hCC) is a low molecular mass gino{120 amino acid
residues, 13,343 Da). At physiological conditiorSChwild type is a monomeric
protein, but under crystallization conditions formslomain swapped dimer. Loop 1 is
the only part of hCC which undergoes significantustural change during the
dimerization process. Experimental and theorettadlies revealed that this region of
cystatin fold is conformationally unstable and thain destabilization is connected
with Val residue (Val57 for hCC) located on the dipthe loop. In order to assess the
influence of the unfavorable Val residue on theetimation of the hCC, the mutants in
which this residue was substituted by residuesrf/an this position of-turns, like
Asn, was obtained.  The experimental struct@in@@nomer hCC was not defined so
far. One can deduce the shape of the protein ft@rstructure the of dimeric hCC or
the structural similarity of hCC to monomeric chéck cystatin. We resolved the
experimental structure of monomer of the stableamuhCC V57N (Figure 1) using X-
ray method with resolution 2.04A.

Figure 1.Structure of monomeric V57N hCCAcknowletgats:

This work was supported by grant MNiSW 4233/H03/20Q.

134



Posters P73/l

Chemical and enzymatic synthesis af-DOPA derivatives
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L-DOPA (3',4'-dihydroxy+-phenylalanine) and dopamine (3',4’-dihydroxy-
phenylethylamine), DA, are involved in many verypiontant physiological processes.
DA is a neurotransmitter in the nervous system afmmals and disturbance in
production of DA leads to many pathologies suchAsheimer's and Parkinson’s
diseases (PD), or schizophrenia.

PD is connected with progressive apoptosis of #lis producing DA, and
this leads to the lack of DA in the brain. AlthtugD has been known since 1817,
there is no explicit reason why dopaminergic ceiés Also the recent investigatioims
vitro and in vivo strongly indicate that the elevated concentratioin 3',4'-
dihydroxyphenylacetaldehyde (dopaldehyde, DOPAW¢ @f metabolites of DA,
causes the death of neuron cells observed in PD.

In this study we have elaborated the synthesis@PBL using chemical and
enzymatic methods. Chemical synthesis was done bdifitation of pinacol-
pinacolone rearrangement of adrenaline, descrilyed. H. Fellman [1]. The second
method was based on enzymatic oxidation of dopanciaialyzed by diaminooxidase
(EC 1.4.3.6)Scheme 1

H
EC1.4.3.6 |
NH, o]
HO HO
OH OH

Dopamine DOPAL

Scheme 1. Enzymatic synthesis of DOPAL

The purpose of this study is to develop a usefuhous for the synthesis of
tritium and deuterium labeled DOPAL needed to itigase the mechanism of
enzymatic reduction of dopaldehyde to related altalsing KIE Kinetic Isotope
Effect)technique.

[1] Fellman J.H., Naturel 82 311-312, 1958

This work was supported by the grant BST-132623.

135



P74/ Posters

Study of the interaction of PAMAM G4 dendrimer with
selected amino acids and 5-fluorouracil in water dations
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Dendrimers have recently been studied very intemgibecause of their
possible applications, especially as nano-containEnese exceptional polymers have
globular architecture but detailed on numeral envinental conditions.
Polyamidoamine denrimers (PAMAM G-4) with ethyleradine core are known as
potential carriers for medicaments. One of the®+ikiorouracil- an oncological drug,
which is used as the chemotherapy agent.

The first aim of investigations was to evaluate #mount of 5-fluorouracil
molecules associated with PAMAM G4 dendrimer baseadethylenediamine core.
Polyamidoamine dendrimers possess cationic amirmupgr on the structure of
molecule and it can be an excellent platform faactment modifiers. It is also
possible that dendrimers associate some ligandsaamahg them also amino acids.
Therefore the another aim of study was to find ititeraction of dendrimer and the
glycine (Gly) and serine (Ser) molecules. Glyciresvgelected as representative of the
simplest amino acid with a hydrogen atom as swlesiit while serine possesses
hydroxyl group in its substituent. The interactioR&\MAM G4 dendrimer with
glycine, serine and 5-fluorouracil were studiedngsisothermal titration calorimeter
VP-ITC MicroCal. The calorimetric measurements weaeried at the temperature of
25°C. About 250 amino acids molecules may intevattt PAMAM molecule.Curves
describing heat effects of glycine and serine adtons with G4 PAMAM revealed
linear course up to the molar ration amino acidstb PAMAM equal 250 : 1. It is
likely to be in proportion to a consequence of ireding amino acid molecules with
64 superficial -NH groups plus 124 internal amido groups and 62agrtamine
groups of G4 dendrimer molecule. Circa sixty 5-fluwracil molecules interact at first
with PAMAM G4 molecules, mainly with the terminah&o groups of dendrimer.
Further amino acids and 5-fluorouracil moleculeseriacting with PAMAM G4
molecule create dispersion layer.
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Investigated interaction of several -a-amino acids with
NaCl in aqueous solutions at 298.15 K

Palecz Barttomiej, Dunal Joanna
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There is an invariable pool of freea-amino acids in the biological fluids
which an essential for proper functioning of orgams. These fluids contain also a
specified quantity of ions, especially sodium, petam and chloride ions,
indispensable for the metabolic processes of ligrganism to proceed.
Thermodynamics parameter that characterize theaictioens of zwitterions of amino
acids with dissociated NaCl in water solutions e tenthalpic pair interaction
coefficients, derived from McMillan-Mayer [1] moékd theory.
These coefficients fnac) describe the sum of interactions between zwitesiof
amino acids and dissociated sodium chloride with ¢tlompetitive participation of
water molecules. To determined these parametdrgjsoenthalpies of La-cysteine,
L-a-proline, L-a-asparagine and b-glutamine in water and aqueous solutions of
NaCl were measured by calorimetry at 298.15 K.
The obtained enthalpic coefficients o(hc) compared with the hydrophobicity
parameter of amino acid side chains based on theevaf enthalpic heterogeneous
pair interaction coefficients between zwitteriofi@mino acids and urea molecules [2].

[1] McMillan W.G, Mayer J.E., J. Chem. Phy%3, 276-305, 1945.
[2] Palecz. B., J. Am. Chem. Sot27,17768-17771, 2005.
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N-acetyFN'-methyl-L—a—amino acid amides and urea
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The data of thermodynamics investigations of ap#norganic substance
containing functional groups analogous to thoserofein molecule can be helpful in
understanding behaviour of protein in constitutidhads of organism. By this reason
small peptides are regarded as a useful model comasofor the study of this type of
interactions.

It has been measured the enthalpies of solution NedcetylN'-methyl-L-a-
threoninamide, N-acetylN’-methyl-L-a-tyrosinamide, N-acetylN’'-methyl-L-a-
tryptophanamideN-acetylN’-methyl-L-a-histidinamide in water and in aqueous urea
solutions at 298.15 K, using the “isoperibil” typalorimeter. The standard solution
enthalpies of amides in water and aqueous uredi@muwere determined. These data
were used to calculate the heterogeneous enthadjpidnteraction coefficients based
on McMillan-Mayer’s theory [1].

The enthalpic heterogeneous pair interaction ocdiefits are a measure of the energetic
effects of interactions between amides and ureaeecntd taking place with the
competitive participation of water molecules. Thalcalated coefficients were
compared with the values of enthalpic pair intécarctoefficients between amino acids
and urea molecule [2].

[1] McMillan W.G, Mayer J.E., J. Chem. Phy%3, 276-305, 1945.
[2] Palecz. B., J. Am. Chem. Sot27, 17768-17771, 2005.

138



Posters P77/

Problem of ivDde removal during Fmoc-based solid
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The amino-side-chain group of lysine, ornithinégandinobutyric acid and
diaminopropionic acid is very useful for the intumtion to peptides variety of
modifications as well as for the synthesis of bhettand cyclic peptides. There are
special orthogonal protecting groups for Fmoc SRE¥&theses in which on-resin
derivatization is desired. Among them are used:easfveAloc protecting group-
cleaved by nucleophiles in the presence of Pdysat@#dpoc or Mtt that are more
acid labile than Boc and are cleaved by repeatstrtrent with 1-2% TFA in DCM,
and the most commonly usaddde protecting group.

Fmoc-N-1-(4,4-dimethyl-2,6-dioxocyclohex-1-ylidene)-3-rhglbutyl-L-
lysine Fmoc-Lys(ivDde)-OH, is a valuable tool fbetpreparation of atypical peptides
using Fmoc based SPPS. The ivDde group is stablthdéocommonly used 20%
piperidine in DMF solution, but can be easily remdvirom the side chain by the
treatment with 2% hydrazine monohydrate in DFM 8otu(5+7 min) leaving all other
side-chain protecting groups intact. ivDde grouplgo stable to the common reagents
employed for Boc cleavage (TFA or 50% TFA in DCMusion) and DBU at the
normal concentration (2% in DMF solution) used Fonoc removal.

In our recent studies several peptide analogegs,27-amino-acids residue
transportan  (GWTLNSAGYLL®&INLKALAALAKKIL-NH ), 21-amino-acids
residue transportan10 (AGYLLGANLKALAALAKKIL-NH ), and 15-amino-acids
residue N-terminal galanin fragment (GWTLNSAGYLL&R-NH,), modified with
Lys(ivDde) were synthesized using standard FmdgBatocol. Analysis of products
of syntheses, after treatment with 2% hydrazine shgdrate in DMF and cleavage of
peptides from resins, has still shown the presefcDde-protected peptides in a
large amount (about 65% in case of transportan abdut 50% in case of
transportanl10).

In this study we have used different ivDde-deptiten conditions to
investigate the susceptibility of the ivDde group fts selective “on resin” removal
from g-amino group of Lys residue within transportan arehsportanl0 structure.
Crude peptides, were analysed by reverse phase pigliormance liquid
chromatography and identified by MALDI-TOF mass c@pemetry. Relative yields of
synthesis products were determined by HPLC peakiategration.

This work was supported by the University of Gslagrant BW 8000-5-0363-9.
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Transportan (Tp) is a 27-amino-acid residue peptiith following primary
structure GWTLNSAGYLL& “*INLKALAALAKKIL-NH ,. Tp is a chimeric cell-
penetrating peptide containing 12 functional amaeads from the amino-terminus of
the neuropeptide galanin and wasp venom peptidi@,toxastoparan in the carboxyl
terminus, connecteda a lysine residue. Mastoparan, possesses a vafidtiplogical
activities such as inhibition of the growth of Grgwsitive bacteria, activation G-
proteins. The other component of transportan, thma-terminal fragment 1-12 is the
smallest highly active galanin receptor ligand wéthonist properties. Galanin is a
neuroendocrine peptide widely distributed and ragal biological functions in the
endocrine systems as well as in the central angbheal nervous system, such as
effects on hormones releasénhibition of insulin secretion, affects memorgatning,
neurons degeneration and feeding. In the gastsiingd tract galanin modulates
gastric smooth muscles activity.

In this study we have synthesized several newsprartan analogues carrying
different adenine derivatives or different benziazdle acetic acid derivatives attached
to the e-amino-side group of-Lys™ residue. Next we characterized the biological
properties of these new chimeric galanin analogimeg&stigating their action on rat
isolated gastric smooth muscles. Studies have shihah all peptides contacted
longitudinal rat gastric funds strips in a concatitm-dependant manner. We observed
that all synthesized analogues of transportan aot#d rat gastric fundus strips
stronger than non-modified peptide. The most actarsalogues were peptides
containing adenine acetic acid and benzimidaza¢@acid.

This work was supported by the University of Gslagrant BW 8000-5-0363-9.
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Immunosuppressory activity of ubiquitin fragments
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Ubiquitin is an 76-amino acid polypeptide presemtall eukaryotic cells and
highly conserved in evolution. Its major intracédiuactions, such as targeting proteins
to proteasome, are well described, although theaesdiular function remains unclear.
It was shown that ubiquitin itself as well as sowofeits fragments demonstrate a
significant immunosuppressory activity for bothlakdr and humoral immunological
responsk?.

Recently we showed that the ubiquitin hydrolysditaimed after digestion with
pepsin exhibits a very high effect on the humonaiiune response of mice in SRBC
test, even at low dosesThis high immunosuppresory activity could be #féect of
either the presence of superpotent peptide fraggnentkind of a synergystic or
additive effect.

To examine the contribution of particular cryptitiésinctional peptide products
of protein degradation) to immunosuppressive agtief the peptic hydrolysate, we
identified the peptidic products of digestion usiB§I-MS, ESI-MS/MS and LCMS
(Fig.1) and synthesized analogues of the most aminfragments. The peptide
corresponding to the ubiquifi® sequence (VKTLTGKTITL) exhibited the most
significant, but interestingly inversely dose-degemt, immunosuppressory activity.
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Fig.1. Most abundant peptic fragments of ubiquitinwith the corresponding m/z values

The extraordinary immunosuppressive activity of tiquitin peptic hydrolysate and
its origin is the major concern of our presentation

[1] Earle S.A., El-Haddad A., Patel M.B., Ruiz PPham Si M., Majetschak M.,
Transplantation82, 11, 1544-1546, 2006

[2] Szewczuk Z., Stefanowicz P., Wilczynski A., &awska A., Siemion |.Z., Zimecki
M., Wieczorek Z., Biopolymerg4, 352—362, 2004

[3] Jaremko t., Jaremko M., Pasikowski P., Cebrat Nefé®owicz P., Lisowski M.,
Artym J., Zimecki M., Zhukov |., Szewczuk Bjopolymers 91, 432-31, 2009

[4] Ueki N., Someya K., Matsuo Y., Wakamatsu K., Mukhj Biopolymers (Pept
Sci), 88, 190-198, 2007
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Staphylococcus aureuss dangerous, life treating human pathogen which
antibiotic resistance is still increasing. It relgea great ability to overcome host
defense mechanisms and colonize diverse organs. gathogen is responsible for
several toxinoses such as staphylococcal scaldedsgkdrome (SSSS), toxic shock
syndrome (TSS) and food poisoning; but the mosioserS. aureusinfection is
septicemia. Screening of staphylococcal proteimsaty with antiserum from patients
with S. aureusendocarditits resulted in new serine proteasesod&y which are
expressed during the infection [1]. One of thesetgqase, Spl C is a product of gen
belonging to the operon encoding up to six homalegBpl proteases including Spl A
[2]. Spl A is a serine protease which can be vergartant pathogenic factor during
bacterial infection [3].

In this report we describe the series of new dékiga substituted at phenyl
ester rings 1l-aminoalkylphosphonates — analogugshefiylalanine and leucine — as
inhibitors of Spl A protease. 1- aminoalkylphosphtas diaryl esters are covalent,
selective and irreversible inhibitors of serinetpeses [4]. The chemical nature and
position of examined substituent clearly demonsfrab strong structure-activity
relationship. The Ig, values toward Spl A proteases for all new inhifsitavill be
reported.

[1] Rieneck K., Renneberg J., Diamant M., Gutschik Bendtzen K., Biochim
Biophys Acta,135Q 1751-1762, 1997.

[2] Reed S., Wesson C. A., Liou L. E., Trumble W, &chlievert P. M., Bohach G. A.,
Bayles K. W., Infect Immurg9, 1521-1527, 2001.

[3] Stec-Niemczyk J., Pustelny K., Kisielewska Mjsta M., Boulware K. T.,

Stennicke H. R., Thogersen |. B., Daugherty P.Ehghild J. J., Baczynski K.,
Popowicz G. M., Dubin A., Potempa J., Dubin G., 818, 555-564, 2009.

[4] Oleksyszyn J, Powers J. C., Biochem. Biophyss.RCommun.161, 143-149,

1989.
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aDepartment of Chemistry, University of Gdansk, Gdansk, Poland
bDepartment of Clinical Chemistry, University Hospital, 22185 Lund, Sweden

Mechanism of action of most of the antimicrobi@ppdes is disruption of
microorganisms cell membrane. Efforts to understaimieractions between
plasmalemma and peptides antibiotics are increasimgportance. Isothermal titration
calorimetry (ITC) is a great tool to study inteians between various lipid bilayer
model membranes and peptides active against pathogeplication of this technique
include the measurement of binding affinity andlisrmodynamic parameters.

We were using ITC to investigate interaction betw&gstapep 1 analogs and
model of procariotic or eucariotic cell membrang/is@pep 1 is a peptidomimetic
compound structurally based upon tii¢éerminal part of the inhibitory site of human
cystatin C and active against several clinicallpamant Gram-positive bacteria [1, 2].
In ITC research we have studied binding for bottivacand inactive analogs of
Cystapep 1. Large unilamellar vesicles composedwifterionic (in the case of
Eucaryotg and anionic (in the case Bfocaryotg phospholipids were used as model
membrane system. Our research indicate that Cystap@nalogs interact only with
model of bacterial cell membrane. None of invesBd compounds interact with
model of eucariotic plasmalemma. Interaction betwgeocariotic cell membrane
model and Cystapep 1 analogs is not strongly depmndantibacterial activity of
studied peptidomimetics. We have found that soménaftive compounds binding
with liposomes as well as active peptidomimetic§his fact may indicate that
mechanism of action of Cystapep 1 analogs is pighadi related with interruption of
bacterial cell membrane system.

[1] Kasprzykowski F., Schalén C., Kasprzykowska BRastrzebska B., Grubb A.,
APMIS, 108 473, 2003.

[2] Jasir A., Kasprzykowski F., Kasprzykowska Rindstrém V., Schalén C, Grubb
A., APMIS, 111, 1004, 2003.
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Biologically active osteocollagen type | and the pcess of
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Collagen type | is present in the skin and skeletbrthe vertebrates. It
constitutes 95% of the organic components of theebpwith non-collagen proteins
accounting for the remaining 5%. Structural compseof the bones also include
hydrated calcium and phosphate salts, known asokythpatite.

The present period of civilization “explosion” she®wa significant and
accelerated increase in the number of incidencesth@ expansion of civilization
diseases. One of those diseases is osteoporosis.

Therefore, it has been considered important foldthe@asons to obtain a
substance that mimics the natural structure of hbaes, with their compact and
spongious layers, as well as periosteum. Such estaute that constitutes a
combination of biologically active collagen typeahd hydroxylapatite, meets the
criteria of immunotolerance. The formula of the stalnce as well as its purpose are
best reflected in its name of OSTEOCOLLAGEN.

Biologically active osteocollagen type | is a comsp® substance containing
20-40% of biologically active collagen type | an@®-80% hydroxylapatite of the
summative formula [Ga(POy)s(OH),], blended according to the following formula:

Biologically active collagen type |
+

Hydroxylapatite

!
Biologically active OSTEOCOLLAGEN type |
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Monitoring dimerization and oligomerization processof
human cystatin ¢ using chemical and photochemical
cross — linking

Radulska AdrianneSzymaska Aneta
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Human cystatin C (hCC) is a low molecular massglsirthain protein (120
amino acids) belonging to the group of reversiblgibitors of cysteine proteases [1].
Naturally occurring mutant L68Q is found in patientvith hereditary cerebral
hemorrhage with amyloidosis [1]. Amyloidoses compria class of diseases
characterized pathologically by the presence obdigp of fibrillar, aberrantly folded
proteins, known as amyloid. Recent studies sugfastsoluble protein oligomers, not
fibrils, are the main pathogenic agent. Understagndine mechanism of formation this
oligomers and their conversion to larger assemhbesecessary for prevention of
many neurodegenerative diseases. Oligomerizatioa @/namic process, in which
many different species may exist in the mixtureaatertain time point. This fact
renders application of some, commonly used biocbaintools like electrophoresis or
chromatography for studies of the oligomerizationgess. We have investigated the
oligomerization of human cystatin C using a craskihg approach. We have used less
specific, but more effective methods like photocleain (PICUP) and chemical,
glutaraldehyde-mediated methods, a well as moectdid, thiol-specific cross-linking
reagents with varying linker length. To the lastgmse single cysteine mutants of hCC
were obtained. According to our results the oligdragion of cystatin C is the most
likely mediated by association of pre-formed dimers

[1] Mussap, M., Plebani, M., Crit. Rev. Clin. La®ci.,41,467-550, 2004.
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derivatives based upon the binding site of
human cystatin C

Rodziewicz-Motowidto Sylwid Pogorzelska AnelaMulkiewicz Ew&,
Sikorska Emili§, Kasprzykowska Regifia Freiburghaus ZBt Grubb
Ander$, Kasprzykowski Francisz&k

aDepartment of Chemistry, University of Gdansk, 80-952 Gdansk, Poland
bDepartment of Clinical Chemistry, University Hospital, 22185 Lund, Sweden

The Cystapep 1 (Cpv) is a peptidomimetic compounatturally based upon
the N-terminal part of the inhibitory site of humeystatin C and active against several
clinically important Gram-positive bacteria. In ghivork the conformational studies,
antibacterial activity and cytotoxicity against awgotic cells of new analogs of Cpv
are shown. In contrast to Cpv peptidomimetic, tke& nwo compounds are inactive
against the Gram-positive pathogens, whereas twhesfi are more active than Cpv.
The in vitro cytotoxicity studies show that none of tested coomus are toxic to
mammalian cells. Structural studies comprising NMIRd molecular dynamic
calculations demonstrate that only Cpv is a stafitdecule with one major and very
tight conformation, whereas rest of the studied poumds are flexible. We suggest
that the characteristic side-chain orientation #ma length of the amino-acid side-
chains of the compounds are the reason for distintibacterial properties.
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Cell metabolism is strictly depended on number aatd/ity of many different
proteins, which are regulated by transcription,ngfation and post-translative
modification, as well as their irreversible prdieis effectivity. One of the
degradation systems, present in eukaryotic celds, ATP-depended ubiquitin-
proteasome pathway [1]. Proteasome is multicatajytotein complex responsible for
intracellular protein degradation. The processt stdien the chain containing several
ubiquitin residues is bonded to the protein. Thdiup@uitin-protein complex is
transported to proteasome interior, where it igqoiytically degraded [2]. Proteasome
activity has major role in homeostasis of the whmiganism. Disturbance of regular
functioning of proteasome is observed in many diesa for example
neurodegenerative illnesses such as Parkinsongiten or Huntington [3]. Increase
of proteasome activity is also observed in casanohunological and pulmonary
illnesses like mucoviscidosis [4].

Due to its function nowadays researchers of theldvary to find new
regulators of proteasome activity. Peptides, whighhave synthesised, are based on
the sequences of 11S, PA26, PR39 and HIV-1 Tateprat which are the natural
modulators of proteasome activity [2]. Designed enales contains the active loop or
binding fragment of the mentioned proteins. Biotadi studies shows that the
inhibitory activity of these peptides is not veriglih In order to increase biological
activity we are searching for compounds with ldéssilble conformation.

[1] Juryszyn A., Skotnicki A., Adv. Clin. Exp. MedL5, 309-320, 2006.
[2] Rechsteiner M., Realini C., Ulster V., Biochein345 1-15, 2000.
[3] Ciechanover A., lwai K., IUBMB Life56, 193-201, 2004.

[4] Debirage R., Price R., Am. J. Physiol. Renays$tdl., 285 F1-8, 2003
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New galanin(1-15) analogues modified in positions 20
and 11 act as galanin antagonists in Gl tract
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Department of Pharmacology, Medical University of Gdarisk, Gdarsk, Poland

Galanin (GAL) is a 29-amino-acid residue neuropptiidely distributed in
the central and peripheral nervous systems of abwartebrate species including
mammals. Galanin, originally isolated from porcingestine, shows many interesting
physiological and behavioral actions. GAL has tHslitg to modulate pituitary
hormone release, gastric acid secretion, affectsnang learning, feeding, pain
threshold control and sexual behaviour. GAL as wesllits N-terminal GAL(1-15)
fragment, are known as contractile agents in gastriooth muscles and as inhibitors
of insulin secretion from islets of Langerhans. eer due to the lack of specific
agonists and antagonists in the gastrointestinBltf@ct the actual role of GAL in Gl
remains unknown.

In our studies we have designed and synthesizesralenew 15-amino-acid
residue galanin fragment analogues modified in tjprs: 9, 10 and 11. Next we
characterized the biological properties of these aralogues investigating their action
on rat isolated gastric smooth muscles and gluomhgeed insulin secretion from
isolated rat pancreatic islets of Langerhans. Amamejogues derived from GAL(1-15)
peptide: [Ph§GAL(1-15)NH, and [Prd'JGAL(1-15)NH, were found to be the potent
antagonists against the inhibitory effect of GAL glncose-induced insulin secretion
from the isolated rat pancreas. These analoguek e GAL-mediated inhibition of
insulin secretion. In gastric smooth muscles twalagues: [PH8GAL(1-15)NH, and
[D-Leu™|GAL(1-15)NH, did not show the contractile activities. These @mlogues
were found to be a partial GAL antagonists andiBaantly depressed the contractile
action of GAL in gastric smooth muscle cells. Owrdées have shown that GAL(1-15)
analogues modifies in positions: 9, 10 and 11 mag lkey compounds for developing
a more potent GAL antagonists in Gl tract.

This work was supported by the University of Gslagrant no. DS-8291-4-0130-9.
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Application of microwaves in peptide cleavage from
Merrifield resin

Rudowska Magdalen&luczyk Alicja, Szewczuk Zbigniew

Faculty of Chemistry, Wroclaw University, Wroclaw, Poland

Recently a dynamic progress in the studies of amieve-assisted solid phase
peptide synthesis has been observed. It has bepgested that microwave (MW)
heating is able to reduce reaction time, incre&sle ynd facilitate synthesis of difficult
peptide sequences.

There are numerous publications concerning thdicgipn of microwave
irradiation in solid phase peptide synthesis [1pwdver, there are only a few reports
on application of MW to the product cleavage stegmf Wang resin, usually the
classical product release procedure was used. Ttrwave assisted cleavage from
Merrifield resin was, in our best knowledge, ddsed only as a high temperature
procedure [2], which seems not suitable for pepsigethesis. The TFA removal of
peptide from Wang resin could be monitored by etspray ionisation mass
spectrometry (ESI-MS), whereas for Merrifield redims method is not feasible
because of incompatibility with strong acids sushiguid HF, TFMSA or HBr/TFA.

The aim of our work was to investigate the posiibdf using MW to peptide
cleavage from the Merrifield resin with TFA only. a\dhave studied a low power
microwave method for peptide cleavage from Meddfieesin using 8 model peptides
and compared results obtained in MW assisted TFfawEge, classical TFMSA
procedure and application of TFA at elevated temipee without MW.

We have developed an easy method for peptidevadeafrom Merrifield
resin that allows rapid analysis of the produchg<tSI-MS and could be applied to
monitor reaction progress.

TFA:H,0 (95:5)

Bochly-IIe-AIa-Phe Y HeGly-lle-Ala-Phe-OH
MW 30W

1,6 1

P
N
L

MW: microwaves

Absorbance
o
®

25-30 min
20-25 min
15-20 min

10-15 min

5-10 min

0-5 min

A 15 min TFA, room temperature
T T T

0,4 1

0
14 19 24 29 retention time [min]

Fig. 1 The HPLC chromatograms obtained after clgavaf the product from Merrifield resin
using consecutive 5 min MW irradiation.

[1] Collins J.M., Leadbeater N.E., Org. Biomol. @he5, 1141-1150, 2007.
[2] Stadler A., Kappe C.O., Eur. J. Org. Chem.,-929, 2001.
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Deuterium kinetic isotope effect in biodegradatiorof
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One of the most important amino-acid metabolisnivways is the decarboxy-
lation of L-histidine to histamine catalyzed by Histidine Ddmeylase (EC 4.1.1.22)..
An excess of histamine released into a living oigancauses several allergic
symptoms, such as inflammation, skin rash, nausta, In the brain histamine is
converted byenzyme Diamine Oxidase (EC 1.4.3.6.) into biololjjcanactive
aldehydes by three different pathways: 1) histantimeimidazoleacetaldehyde; 2)
indirectly by N-methyl-histamine to Rimethylimidazoleacetaldehyde and similarly,
3) by N'-methylhistamine to Nmethylimidazoleacetaldehyde.

O

N N
(WOH EC4112 mH EC 1.43.6 4 ﬂ

N > N

H H

N NH,
L- Histidine Histamine Imidazole
acetaldehyde
EC 2.1.1.8
R, R,
\ \ .
N. N.
</ mH EC 1.4.3 </ n
T , 4.3.6 N
Rl Rl
R, R, = Hor CH N-Methylhistamine N-Methylimidazole
acetaldehyde

Although there have been many studies concerniagtizymatic oxidation of
histamine and N-methylhistamines to their aldehydd#® mechanisms of those
reactions remain unknown. This work is reporting tlesults of investigation of the
deuterium kinetic isotope effect (KIE) and solvent isotopéeef (SIE) in the reaction
of oxidation of histamine catalyzedy DAO. For these studies two isomers of
methylhistamine labeled with deuterium, i.e(af)-*H]-N*-methylhistamine and
[(aR)-2H]-N™methyl-histamine were useBetermination of numerical values of these
effects could be useful to understanding the detafl the mechanisms of above
processes.

This work was supported by the grant BST -132623.
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as potential antibacterial agents
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The D-lactyl-alanyl-g-D-glutamyl-(L)-meso-2,6-diangipimelyl-(L)-glycine
(FK-156) isolated fronStreptomyces olivaceogrise[fs2] and its synthetic analogue
of  heptanoyl-g-D-glutamyl-(L)-meso-2,6-diaminopiryle{L)-D-alanine  (FK-565)
have been reported to be a potent stimulant ofbadyi production and free of
pyrogenicity. These compounds with close structteaémblance to bacterial cell wall
peptidoglycan peptides, exhibit very interestingldgical activities. Both FK-156 and
FK-565 enhance host defense ability against miatoinifections [3], exhibit strong
antiviral activity [4] and remarkable antitumor poty [5,6].

Continuing our studies of the synthetic therapeatients, we synthesized a new
heptanoyl analogues of desmuramylpeptides: heptdndya-L-Glu-L-Val,
heptanoyl-L-Lys-L-Ala-L-Val, heptanoyl-L-Glu-L-Ly$-Ala, heptanoyl-L-Val-L-Glu-
L-Ala, heptanoyl-L-Lys-L-Glu-L-Ala using the solighase chemistry. The obtained
products were purified by solid-phase extractioREP and characterized by MS and
analytical RP-HPLC. All compounds were sent to pdbair antibacterial activity.

[1] Gotoh T., Nakahara K., Nishiura T., Hashimotg &ino T., Kuroda Y., J.
Antibiotics, 35, 1286-1292, 1982.

[2] Kawai Y., Nakamura K., Gotoh T., Uchida I|., Be@a H., Imanaka H., J.
Antibiotics, 35, 1293-1299, 1982.

[3] Mine Y., Watanabe Y., Tawara S., Yokota Y., N#a N., Goto S., Kuwahara S., J.
Antibiotics, 30, 1059-1066 (1983).

[4] Oku T., Imanishi J., Kishida TAntiviral Res, 6, 733-739, 1986.

[5] Talmadge J.E., Lenz B., Schneider M., Philligs Long C., Cancer Immunol.
Immunother.28, 93-100, 1989.

[6] Dzierzbicka K., Kotodziejczyk A.M. Pol. J. ChenT7, 373-395, 2003.
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Tritium kinetic isotope effect on enzymatic
decomposition of.-phenylalanine
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Phenylketonuria (PKU), a human genetic diseasa¢cée@mpanied by elevated
levels ofL-phenylalanine(-Phe) metabolites such as phenylacetate, phergtitaand
phenylpyruvate in body fluids. The knowledge abth# mechanism of enzymatic
conversionofL-Phe into phenylpyruvic acid (PPA) is essential fiooper therapy of
PKU patients. One of metabolic path of conversdn-Phe into PPA is revesible,
oxidative deamination catalyzed by enzymd’henylalanine Dehydrogenase (EC
1.4.1.20), PheDH, Scheme 1.

COOH COOH
NAD+ EC.1.4.1.20
+ _—
NH, o + NADH

L-Phe PPA
Schemel. Enzymatic conversion of L-Phe into PPA

The mechanism of above reaction is not clear upadw. Our studies are
directed at investigation of the mechanism of tieiaction by applying kinetic (KIE)
isotope effect method. For this reaction we ingzged the tritium kinetic isotope
effect using competitive (combined with interh&-radioactive standard) method. For
purposes of this research the labeled with tritmmd **C isotopomers of-Phe ( [2-
*H]- and [1“C]-L-Phe were obtained.

The isotopomer of [3H]-L-Phe, needed for KIE studies, was afforded by
reductive amination of PPA catalyzed by enzyme Rhetarried out in tritiated
medium.

The isotopomer [14C]-L-Phe, used as a radioactive internal standard oizsned by
addition of ammonia to [}!C]-(E)-cinnamic acid, catalyzed by enzyme Phenylalanine
Ammonia Lyase (EC 1.4.3.5).

This work was supported by the grant BST-132623.
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Peptide-protein and protein-protein interactions Amdamental events that
modulate diverse biological processes such as Isigremsduction, enzymatic
specificity and immunomodulation. Tryptophan iseofta key pharmacophore which
determines the affinity of peptide ligands for theeceptors. Various constrained
tryptophan analogues or tryptophan containing radtdive been utilized to generate
highly potent and selective ligands to biologicaiget receptors. Cyclic analogues of
tryptophan which introduce local constraints redtree flexibillity of the indol moiety
and are very valuable tools to probe the bioacttemformation of the peptide
ligands.[1] The Pictet-Spengler reaction [2] hasrbene of the possibilities to prepare
such analogues containing 1,2,3,4-tetrahyghaarboline skeleton. The main advantage
of this reaction is the formation of a product wilteezed the indol moiety in
tryptophan in one single step. The heterocyclicletka of 1,2,3,4-tetrahydrf-
carbolines possesses multiple sites for functidiuma therefore they are an ideal
choice for the design of pharmacophore-based lgsdn drug discovery.

We report the synthesis of 1,3-disubstituted 142t8trahydroB-carbolines by
the Pictet-Spengler condensation aof and D-a-aminoaldehydes as carbonyl
compounds with dipeptides with N-terminatTrp or B-3-Trp as arylethylamine
substrates. The reaction was studied in terms aibléostereodifferentiation. The
influence of the carboxyl terminus af-Trp andB-3-Trp on the ratio ofis/trans
products was also investigated. The conformatidnsydic products were studied by
2DNMR ROESY spectra.

Ry “NHCbz 1. Ry “NHCbz 2.

Fig. 1. The peptidomimetics containing tetrahy@roarbolines skeleton as a products of Pictet-Spangl|
condensation of L- and B-aminoaldehydes with dipeptides with N-terminaldgd@jrp or (2)-3-Trp.

[1] Pulka K.,et. al, Tetrahedrong4, 1506-1514, 2008
[2] Pictet A., Spengler T., Ber. Dtsch. Chem. G44,,2030-2036, 1911
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In late 50ies it was believed that bacterial diseavas at last controlled. But
decades of overuse, not just by doctors — but by, ekentists and also by the farming
industry — have encouraged the growth of a new doreg antibiotics resistant
superbugs. Methicillin resistar8taphylococcus aureuStreptococcus pyogenesmd
newly discoveredlostridium difficileare recognized as a major cause of abscess, boill,
diarrhoea and colitis. Due to the appearance oérfwgs researchers are struggling to
create new era agents, which would be active apgaasstant bacteria.

In 1989 a new group of potential antimicrobial fég compounds structurally
based upon the inhibitory centre of human cyst@tiwas found to inhibit growth of
Streptococcus pyogeneBecause of their origin it was thought that thehibit
cysteine protease, but subsequent analysis of de&wuof similar compounds showed
that their antimicrobial effect does not includeotease inhibition. Further research
found that one of the compounds, called later @ggtal, has comparatively low MIC
and MBC values for gram-positive bacteria. Cystapap effective against antibiotic
resistant staphylococci and streptococci as welganst susceptible strains of these
species. Due to the fact that these resistaninstiaie presently a concern in hospital
wards Cystapep 1 and its analogues may prove u$&ful

The important issue of a hew antimicrobial compauisdtheir mechanism of
action. Most antimicrobial peptides form pores iacteria membranes. Resistance
acquisition on this activity rarely has even beeans [2] Synthesis and conformational
studies of Cystapep 1 derivatives, showed thatogoals with antimicrobial activity
have a turn stabilized by one hydrogen bond, wisassential for their activity. It may
have a connection to the fact that Cystapep 1 pighateract with cell membranes.

3]

During my studies were synthesized two compoundsh wirobable
translocated hydrogen bond and two with fluoresaeateties. All four compounds
activity against bacteria will be investigated asllwas structural studies. Active
compound with chemosensors can give the answert abyatapep 1 mechanism of
action.

[1] Jasir A., Kasprzykowski F., Lindstrom V. SchaléGrubb A., Indian J. Med. Res.
119 74-76, 2004

[2] Jasir A., Kasprzykowski F., Kasprzykowska Rindstrom V. Schalén, Grubb A.,
APMIS, 111, 1004-1010, 2003

[3] not published data
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The C-terminal fragment of bovine rhodopsin includeddass 325-348 takes
a very important part in signal transduction precéthosphorylation of all serine and
threonine residues from this region, followed ts/btnding to arrestin protein leads to
conformational changes, reduces ability to activdite transduction cascade, and
rapidly terminates the receptor activation. All remnt models of bovine rhodopsin
refined from crystallographic data reveal that @vi@al fragment of bovine rhodopsin
is highly disordered, flexible and very dynamictiwho stable structure defined [1-4].
Earlier limited conformational studies suggesteat thynthetic peptide corresponding
to 330-348 fragment of bovine rhodopsin is comgyetisordered in solution as well
as its phosphorylated analogs. The phosphorylaggdide possesses well organized
three-dimensional structure only in the complexhveitrestine [5-7].

The aim of this study is to determined structuré epnformationals dynamics
of 330-348 fragment of bovine rhodopsin and coraptiose results with similar
results of similar studies performed on phosphoegapeptide. Our studies will
allowed to determined how phosphorylation affectiaucsure and conformational
dynamics of investigated peptide. The 19 amino-aesidue peptide corresponding to
330-348 fragment of bovine rhodopsin was chemicsiythesized. Three dimensional
structure was obtained using data from NMR expamimauch as COSY, ROE and
TOCSY suplemented by time-averaged MD simulations.

[1] Palczewski K. et al., Scienc289, 739-745, 2000.

[2] Teller D.C. et al., Biochemistrf0, 7761-7777, 2001.

[3] Okada T. et al., Prot. Natl Acad. Sci. U9, 5982-5987, 2002.
[4] Okada T. et al., J. Mol. Biol342, 571-583, 2004.

[5] Kisselev O.G. et al., FEBS Lette&64, 307-311, 2004.

[6] McDowell J.H. et al., Biochemistr@8, 6119-6125, 1999.

[7] Langen R. et al., Biochemistr§8, 7918-7924, 1999.
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functionalized with p-lactam moiety

Sowiaska Martd, Rajnisz Aleksandfa Solecka Jolanta Urbaiczyk-
Lipkowska Zofid

a|nstitute of Organic Chemistry PAS, 01-224 Warsaw, Poland
bNational Institute of Public Health — PZH, 00-725 Warsaw, Poland

Multi-drug resistance against conventional antibf is one of the most
serious problems in contemporary medicine. Numtbehemical modifications of the
existing lead compounds like penicillins, cephatosms, carbapenams, etc. have
recently reached their limits and therefore, neteder design of new structurally
different compounds is obvious. Currently we hawsesved intensive worldwide
research focusing on the use of natural, lineaiméeiobial peptides and their
derivatives. On the other side, conventional aatibs used in contemporary medicine
are still preferably active on bacteriall wall.

Non-sequential pharmacophore approach developedritaboratory allows to mimic
membrane active conformations postulated for nhtardgimicrobial peptides, by
assembling dendrimeric peptides from the respeaiwino acids. Several groups of
non-symmetrical low molecular weight amphiphilicndemeric peptides designed in
our laboratory using the above philosophy expredsigth antimicrobial activity,
particularly against Gram-positive bacteria.

Here we present synthesis and structure of threepgrdendrimeric compounds which
contain the above mentioned dendrimeric peptideslifred by introduction of
fragments of commercial antibiotics — penicillin @&d 6-aminopenicillanic acid (6-
APA). Two groups are modified by residue of pefiitiG — functionalizations occur at
the C-end and at the periphery, respectively. Blsedroup is functionalized at the C-
end by residue of 6-APA. All these peptide dendrenéave been tested for
antimicrobial activity and inhibitory potency agsirD,D-carboxypeptidase.

Financial support from the European Community Paogr NORMOLIFE is
acknowledged.
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Identification of binding sites for hCC-SAA complex
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Cystatin C (hCC) is the most abundant human exttdae inhibitor of cysteine
proteinases. Cystatin C is the single-chain proddiich dimerize throught 3D domain
swapping mechanizm. HCC is monomeric in its naphgsiological states while in
pathological conditions it is present as dimeru&eamyloid A (SAA) play major, but
relatively uncharacterized roles in the acute phesgponse and are important
complnentes of the innate immune systems of humfamalysis of primary structur of
human SAA suggests that approximately 80% of thiecubes may consist of a helical
bundle while the remaining C-terminal part is dikred.

Cystatin C can create immunocomplex with SAA. Thetedmination of the
interacting sites could also be useful in designiegv tools for diagnostics in many
neurodegenerative disorders. The identificatiorthef binding site in hCC should be
very important for oligomeryzation studies of neligomerisation inhibitors may be
designed baded on SAA binding fragments. In thiskwee we present a novel affinity
method for protein-peptide interaction studies tleaiabled identification of the
interactions between human cystatin C and serunicaang. For the identification of
the binding sites were applied extraction/excisigiss spectrometry method together
with digestion by means different proteolytic enagnThe binding sites of for SAA-
hCC complex are located in C-terminal part of bpthtein, namely residues (96-102)
in hCC and (87-105) in SAA.

Acknowledgements:
Grant MNiSW 4233/H03/2007/32, University of Ga& Grant DS/8440-4-0172-9.
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Proteolytic stability, one of the important factan designing of peptide-based
drugs, can be enhanced by the side-chain to side-atyclization. Previously we
described the synthesis and biological activitydeftorphin and enkephalin analogs
restricted by cyclization via thy urea bridge. Tdalogs contained a carbonyl bridge,
linked the two side-chain amino groups to form asido moiety. Several of these
compounds showed very higkreceptor agonist potency. [1]

In the present study we analyzed proteolyticalibtalof the cyclic peptides and we
identified their degradation products by electragpmass spectrometry. Our results
indicated that cyclization via the urea bridge @aged the resistance of the peptides
incubated with pepsin and chymotrypsin to protdolgitgestion. Notable enhancement
of stability to proteolysis was observed for peptlobnds located not only within the
formed ring but also in N-terminal exocyclic linepeptide segments. The observed
stability depends not only on the ring size bubae localization of the urea bridge
within the ring. One of the interesting observasias the proteolytical stability of a
potent opioid, {{[H-Tyr-D-Lys(&1)-Phe-Dap(&2)-Nk) [&1CO&2]} (compound A in
Fig.1), whereas its isomer with the {[H-Tyr-D-Lys{§-Phe-Dap(&2)-
NH,][&1CO&2]} sequence B) hydrolyzed rapidly in presence of chymotrypsin.

We will preseont a possible explanation of thismpimaenon.

i n2
A HN/C\ o B H,C \C/CH
N—CH> HO B A2
HO H A 4 o) NH 2 CH-C.
_~CH; CH-C,
H,C \ / NH
| HN NH, HN HN 2
HC \ cH,  , E=o

Fig. 1. Structures of two tested isomers. The oleskcleavage site of compouBds marked.

[1] Filip K., Oleszczuk M., Pawlak D., Wojcik J.,h@ng N.N., Schiller P.W., 1zdebski
J. J. Peptide Sci9, 649-657, 2003.
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Candida albicans is a common pathogen which canysgsrtunistic oral and
genital infections in humans. Systemic fungal itifets (fungemias) have emerged as
an important cause of morbidity and mortality inniemocompromised patients. In
view of the fact that non-albicans infections are becomimgye common and non-
albicans species are more resistant to antifungais] we have made an attempt to find
new active substances active against those pathogen

In this report we tested the followingynthetic antimicrobial peptides:
protegrin 1, tachyplesin 3, temporin A and citroftid and ashortchain lipopeptide,
Palm-KK-NH,. As a control we used antifungal drugs such asatips amphotericin B
and clotrimazole.

All peptides were tested using the methods recomerthy NCCLS. MIC
(Minimal Inhibitory Concentration) and MBC (MinimaBactericidal Concentration)
were determined on Sabouraud (2% glucose) mediune. rilicroorganisms were
isolated from the skin, oral and vaginal mucosa.

Our results have shown that Palm-KK-jNHitropin 1.1 and tachyplesin 3
were very effective against C.albicans and noncalis species. Further details will be
presented on a poster.
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Identification of the epitope for anty cystatin C antibodies
(Cyst-13)

Sladewska AnnaKordalska Marlena, Szymska Aneta, Czaplewska
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The immune system has a major role in the defefiserganisms against
infections. Nowadays scientists are working on tise of antibodies in a search of
inhibitors for many kinds of amyloidogenic diseasHse great potential of this concept
is hidden in monoclonal antibodies (mAb) , whicleagnize only one epitope of the
antigen and are highly specific to the particulatigen. Grubb and coworkers
described the influence of monoklonal antibodiesdamerization process of human
cystatin C (hCC) even catalytical amount of the monoclonal antibsdusibly
diminished the process. This clearly showed that tAb can be considered as
potential therapeutic agent in amyloidosis causeddgregation of hCC and its L68Q
mutant. The physiological role of cystatin C is to regulagtracellular cysteine
protease activity during microbial invasion or ede of lyzosomal proteinases from
dying or diseased cells. Cystatin C is monomeridts native physioloigical states
while in pathological conditions it is present asef.

In this work we present the preliminary feswf studies on the influence of
monoclonal antibodies Cyst-13 on dimerization psscef human cystatin C and
identification of the epitope for those antibodiggh the use of epitope extraction-,
excision- mass spectrometry method.

Acknowledgements:
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Bradykinin analogues with unchanged main chain oftie
molecule
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The present study is a continuation of previouggtigations aimed at finding
structural requirements in effective bradykininagunists for B receptors.

Previously, it was demonstrated that the presefi@ehbulky acyl substituent
(1-adamantaneacetic acid, 4-tert-butylbenzoic dciddamantanecarboxylic acid, etc.)
at the N-terminus of Bantagonists consistently improved their antaganjsitency in
the rat blood pressure assay [1]. Reported resildts suggested that the effects of
acylations might vary substantially with the cheahicharacter of the acyl group [2]. It
seemed that either the positive or the negativegehan the N-terminal acyl group
influenced the activity of the analogues, as waghlighted by a suppressed
antagonistic potency due to these modificationselRtly we decided to learn how N-
terminal acylation would affect pharmacologicalidty of the bradykinin molecule.
Of the many acylating agents tested previously grafagonists, acridin-9-ylacetic
acid and anthracen-9-ylacetic acid were used. Theseanalogues, which do not
contain any changes in the main chain, were abéntagonize the bradykinin activity
in the rat blood pressure test [3].

In the current work we present some pharmacologicaperties of ten new
analogues of bradykinin modified in the N-termipart of the BK molecule with a
variety of acyl groups (1-adamantaneacetic acidddmantanecarboxylic acid, 4-tert-
butylbenzoic acid, 4-aminobenzoic acid, 12-amin@daghoic acid, succinic acid, 4-
hydroxybenzoic acid, 4-hydroxy-3-methoxybenzoic daci 3-(4-
hydroxyphenyl)propionic acid and 6-hydroxy-2-nagmhithacid). Our results provide
new information on the structure—activity relatibipsof BK analogues and may have
an impact on designing selectively acting BK antasgfs.

[1] Lammek B., Pol. J. Chen6g8, 913-920, 1994.

[2] Trzeciak H.l., Kozik W., Melhem S., Kania A. dbrowolski D., Prahl A.,
Derdowska I., Lammek B., Peptid&4, 829-834, 2000.

[3] Prahl A., J. Pept. Scil,3, 206-210, 2007.

161



P100/11l Posters

The effects ofC-terminal modifications of bradykinin
analogues with laminocyclohexan-1-carboxylic acid and
1-aminocyclohexane acetic acid on pharmacologic
properties of the derivative:

Sleszviska Malqgorzata Kwiatkowska Ann? Sobolewski Dariugyz
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In the present work, sterically constrained -coded amino acids, 1-
aminocyclohexane-1-carbghic acid (Acc) and -aminocyclohexane acetic acid (Aca),
were substituted in the @rminal part of the model , receptor antagonist [D-
Arg® Hyp®, Thi*® D-Phé]BK, previously synthesized by Stewart's group. -
analogues were N-acylated withatlamantaneacetic acid (Ae

Recently we reported that the Acc residue couldudestituted in positions
and 8 of the Stewart’s peptide, since the positiowhich it is introduced is ver
important for analogue’s antagonism [1]. Two compaai [C-Arg®,Hyp® Thi’,D-
Phe,Acc®]BK and its acylated counterpart are potel, antagonists in the rat blood
pressure test as well as in the rat uterus assayfowhd it interesting to learn how t
Acc® and Acc?® substitution would influence pharmacological pirties of the
resulting analogues. We also decided to replaceaurtiao acid residue at position 7
the model peptide with the Aca residue whose airactliffers only slightly from the
of the Acc modification. Our results may be usdéuldesigning ne' B, agonists and

antagonists.
; ; _COOH
HoN COOH H,N

Structures of l-aminocyclohexanezarboxylic acid (Acc) and -aminocyclohexane
acetic acid (Aca)

[1] Labuddabawidowska O., Wierzba T.H., Prahl A., Kowalczyk V&Gawiski t.,
Plackova M., Slaninova J., Lammek B., J. MEétiem. 48, 8055-8059, 2005.
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tachykinin receptors
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aFaculty of Chemistry, Warsaw University, Warsaw, Poland
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Tachykinins belong to the family of neuropeptidesl are characterized by a
commonC-terminal sequence, Phe-X-Gly-Leu-Met-ihivhere X is lipophilic amino
acid either an aromatic (Phe, Tyr) or an aliphéite, Val). Tachykinins interact with
specific membrane proteins, belonging to the familly G protein-coupled cell
membrane receptors. Tachykinins are involved inadrospectrum of normal
neuromodulatory functions as well as pathologieadoer self-activation. To be able to
measure the affinity of new synthesized compouadké tachykinin receptors tritiated
compounds are needed.

Our aim was to synthesize the tritiated standampmund for our further studies to
measure binding affinities to tachykinin receptatisst, the cold precursor peptide with
the sequence: Lys-Phe(l)-Phe(l)-Gly-Leu-Met-NHhave been synthesized. This
compound was later tritiated in the manual appar@BiRC, Szeged, Hungary), and hot
compound was isolated by HPLC. We will present det¢ails of the synthesis and
obtained radioactivity of the final product.

Acknowledgement:
Project supported by EU grant Normolife (LSHC-CTR86037733).
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p?-homo-amino acid scan of Endomorphin-2
and its D-Ala®analogue (TAPP)
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Aleksandr&®
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A major challenge in opioid peptide chemistry i® thynthesis of novel
compounds mimicking the endogenous peptide ligaitiese new peptidomimetics
should be biologically active and more stable agfagmzymatic degradation than their
parent ligands. One of the possibilities is theodtiction of-amino acids into the
peptides sequence. Monosubstitufgdmino acids {?- or homo p*-) due to their
similarity in structure toa-amino acids, moreover their tendency to give fdlde
structures even in short peptides and to the &galbdwards mammalian peptidases
may be very useful in the creation of the new pidéip active compounds.

We have developed simple and efficient two stepvemsion of the cyanoacetate into
fully protected, both aromatic and aliphafié;amino acids. We focused our attention
on applying this method to the synthesis of diff¢fi¥-amino acids (as homologues of
a-amino acids) as elements for the synthesis andtate — activity relationship study
of endomorphin analogues. Small library of analegbas been created in whiah
amino acids (fig.1a) in every position with exceptiof Pro were substituted by their
respective R)- or (9-p>analogues (fig.1b). As templates, endomorphin-gr-ro-
Phe-Phe-NK) and its D-Al&-analogue (TAPP) have been used. In this commuaitat
the conformational and metabolic consequencesalf swdification will be discussed.

0 0
H,N
OH H,N OH

R R

a b

Fig. 1. Structure of o-amino acids (a) and B*-homo-amino acids (b)

Acknowledgement:
Project supported by EU grant Normolife (LSHC-CTR86037733).
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human neutrophil elastase inhibitors

Winiarski tukasz Sieaiczyk Marcin, Dzietek Przemystaw, Oleksyszyn
Jozef
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Neutrophil elastase (NE) is a 30kD glycoprotein athibelongs to serine
protease family. NE is the only neutral proteade &ddegrade insoluble elastin. It can
also hydrolyze other extracellular matrix proteimsluding fibronectin, proteoglycans,
and type IV collagen. Its major endogenous inhibigcalpha-1-proteinase inhibitow-(

1 PI). It has been well established that deficieaty-1 Pl may lead to lung cancer
development [1]. The imbalance between neutroplkistase and:-1 Pl can't be
suppressed by reversible inhibitors. Only irrelaesinhibitors with a half life of more
than 48h such as 1l-aminoalkylphosphonate diargrgstave the ability overcome the
elastase/serpin imbalance. 1-aminoalkylphosphonates their peptidyl derivatives
belong to the family of irreversible, potent andestive inhibitors of serine proteases

2.

where:
R1 X - N-protecting group
.R, AA,, AA; - amino acid residues
AA,. A O Ry:
X~pA;, NP ' CH
2 H O// \O\Rz /CH3 CH3 CH3 H3C CH3 3

A /\CH3 (\CH3>

Ry: various aromatic ester rings
Scheme 1. Schematic representation of synthesikégl ikhibitors.

Here we present the synthesis and biological etialuaf a-aminophosphonic
human neutrophil elastase inhibitors library — giamnic analogues of Val, nVval, Leu,
nLeu, Ala, Abu having structurally diverse aromatister groups and their peptidyl
derivatives (Scheme 1). The inhibition data agalBtE as well as toward related
proteases of this class will be presented.

[1] zhifu S., Ping Y., Lancet Oncob, 182—-190, 2004.
[2] Oleksyszyn J, Powers J.C., Biochemis8§, 485-493, 1991.
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The kinetic and solvent deuterium isotope effectsi
5-position of indole ring on the enzymatic decompdson
of L-tryptophan

Winnicka EbFbieta Kanska Marianna
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L-Tryptophan -Trp) and its derivative 5’-hydroxi-tryptophan (5’-OHL-
Trp), play the role of primary intermediates in thmsynthesis of hormones, i.e.,
tryptamine and serotonine. Some of their derivatiadso exhibit pharmaceutical
activity. In the living cells the enzyme tryptoplaae [-Tryptophan Indole LyasgeC,
4.1.99.1), TPase, catalyses the decompositioh-®fp to the corresponding indole,
pyruvic acid, and ammon{&cheme 1).

COOCH

\ NH, TPase

COOH

0
Ny o+ )J\ * NH,
H H,C

Iz

Scheme 1. DecompositionlofTrp by enzyme Tpase.

Under some conditions TPase also catalyzes tlegseveaction leading to the
formation of L-Trp. The mechanism of above reactiomolving multiple proton
transfer is not clear up to now. Our studies aneaied at investigation of the
mechanism of this reaction by applying kinetic (Kihd solvent (SIE) isotope effect
methods.

The isotopomer of [5*H]-L-Trp, needed for KIE studies, was synthesizgd b
coupling of [5H]-indole with S-methyl-L-cysteine using the of enzyme TPase. The
deuteriated [$H]-indole was preparenly reduction of 5-bromoindole with sodium
borodeuteride dissolved in methanol (deuteriatduyniroxyl group). The reaction was
catalyzed by PdGl

This work is reporting the kinetic studies needeccalculate the deuterium
KIE and SIE in enzymatic decomposition lofTrp, Scheme 1. For determining KIE
and SIE noncompetitive method was chosen. The peamin Michaelis equation, i.
e., K, and Vi, were determined separately for normal and deuterincubation
medium.

This work was supported by the grant BST-132623.
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Analogues of Cyclolinopeptide A modified by tetrozke
ring and by homophenylalanine
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The search of new immunosupressants, exhibitingsdmae mechanism of
action as for Cyclosporine A (CsA) and FK-506 is @mportant challenge for
medicinal chemistry. Cyclolinopeptide A (CLA) a uoal cyclic nonapeptide
[cyclo(Leu-lle*lle*-Leu’-Val®>-Prd-Pro’-Phé-Phe)] [1] possesses a  strong
immunosuppressive activity comparable with thaCeA in low doses. The possibility
of practical application of CLA as a therapeuticemaigis limited due to its high
hydrophobicity. It has been suggested that theeptide sequence BBro’-Phé-
Phé is responsible for the interaction of the CLA nmike with the proper cellular
receptor. In order to evaluate the role of thisaf@tptide unit for biological activity, we
decided to modify this fragment.

In this communication we present linear and cyditA analogues in which
penylalanine residues in position 8 have been cegldy homophenylalanine (HoPhe)
1[2] and in position 5-7 the 1,5-disubstituted tetrazotg have been incorporat@d
[3] as an effectiveis-amide bond mimic.

N
H,N N/H]/OH
H,N COOH o / \ i
~N

1 2

The Synthetic strategy and biological activity df analogues will be discussed.

[1] Kaufman H. P., Tobschirbel A., Chem.B&2, 2805, 1959.

[2] Li X., Yeung Ch., Chan A. S. C., Lee D., Yang Tetrahedron: Asymmetry,0,
3863, 1999.

[3] Zabrocki J., Dunbar J. B., Jr., Marshall K. Wqth M. V., Marshall G. R., J. Org.
Chem.,36, 181, 1992.
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al aboratory of Biomolecular Chemistry, Medical University of Lodz, Lodz, Poland
bl aboratoire de Neuropsychopharmacologie Expérimentale, CNRS, IFRMP 23, Université de
Rouen, France

Incorporation of a conformational constraint is @llvknown approach used to
restrict the flexibility of peptides and increaseit selectivity towards one specific
receptor type.

This approach has been successfully used in tHd @€ opioid peptide
analogs, either by introducing sterically hindereuino acids or by cyclization of
linear sequences. Cyclization reduces the molemdaformational freedom, which is
responsible for the contemporary activation ofelight receptors, increases metabolic
stability and generally increases lipophilicity, ialn often improves the blood-brain
barrier permeability of peptides.

Here we have described the synthesis and antidoieegctivity of a series of
endomorphin-2 (EM-2, Tyr-Pro-Phe-Phe-Ntnalogs obtained by cyclization through
an amid bond between the side-chain amino and xgrgmups of the diamino and
dicarboxy amino acids introduced into the peptielguence in positions 2 and 5.

New analogs are cyclic pentapeptides of a gengraltare:
Xaa-c(Yaa-Phe-Phe-Zaa)-NH Xaa = Tyr or NMeTyr
Yaa = Qd.or D-Asp
Zaa = AmplLys

All new analogs had p-opioid receptor affinity imanomolar range and were much
more resistant to enzymatic degradation than ENMR2ir analgesic effect was assessed
in the hot-plate test in mice (supraspinally mestlatanalgesia), after i.c.v.
administration. All cyclic analogs showed an extegnstrong analgesic effect, which
was dose-dependent. In case of the best analogc(Dytys-Phe-Phe-Asp), the
antinociceptive effect was observed at a dosewsa3 ng, whereas for EM-2 much
higher doses were required (about 100 ng/animal).

Acknowledgement:

This work was supported by grants from Polish Migisof Science No 125/N-
POLONIUM/2008/0 and No NN 401 0064 35, from the N¢edl University of Lodz
No 503-1099-1 and Polpharma Foundation For Devedoprof Polish Pharmacy and
Medicine.
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Staphylococcus aureuproduces a large number of extracellular proteins,
many of which are important virulence factors totdchumans and animals . Among
the proteolytic enzymes secreted by this bactéhiere are three cysteine proteases,
referred to as staphopain A (StpA) staphopain BEpand staphopain C (StpC) [1].
They are involved in several function of this paap among them neutrophil
degradation, skin necrosis ect.

In this work we described the substrate specifiofythe staphopains (A, B and C)
using combinatorial chemistry methods. In ordeestablished substrate specificity of
individual enzyme the library of FRET peptides wapplied. The library was
synthesized on the solid phase using portioningixingn approach methods. General
formula of such library is given below:

ABZ-X 4-X3-X5-X1-ANB-NH,

where:

ANB-NH,— amid of 5-amino-2-nitrobenzoic acid (acceptofladrescence);
ABZ — 2-aminobenzic acid (donor of fluorescence);

Xq; Xo, X3, X4 were 19 proteinogenic amino acid residues exctudiys.

Partial results of the substrate mapping of thbseet enzymes indicate that StpA and
StpB display very similar substrate specificitypStreveal quite different substrate
preferences.

The obtained substrate sequence(s) of all threeegses will be characterized
biochemically.

[1] Dubin G., Acta Biochim Pol. 2003, 715-24.
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Amphiphilicity  of  antimicrobial peptide is deterned by
hydrophilicity/lipophylicity of its amino acid sidehains. Their assumed biological
target is cytoplasmic membrane that in case ofeliacis slightly negatively charged.
In addition, ability of the peptide to adopt amgdtip conformation in which positively
charged and hydrophobic centers are in well defiasshs usually associated with
defined secondary structure likehelix or 3-sheet. It is confirmed that these peptides
are capable to interact with the membranes ofdivells and to modify its life-process
. Significant number of amphiphilic peptides ocdar nature, other have been
produced by synthetic methods. Our research teavelamed and antimicrobially
tested new type of low molecular amphiphilic dendiic peptides that expressed
antimicrobial properties. Until now peptides stdlby us had very compact structure
obtained by combinations of phenylalanine and bysiesidues. This communication
presents the synthesis and properties of morebfiexdtructure in which functional
amino acid residues are separated by flexible géyoesidue. Final dendrimeric peptide
has higher flexibility and in consequence higheilitgbof adaptation to the target
surface.

Acknowledgement:
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Structure-activity relationship of peptidomimetics
inhibiting osteoclastogenesis process

Zotnowska Beafa Kasprzykowska Regifia Rodziewicz-Motowidlo
Sylwia®, Lewandowska Agnieszka Lerner UIf, Kasprzykowski
Franciszek

aDepartament of Chemistry, University of Gdansk, Gdansk, Poland
bDepartment of Odontology, University of Ume&, Umed, Sweden

Osteoclastogenesis is the complex process gergrasiteoclasts which are
the only cell capable of resorbing bone. The astigf osteoclasts plays essential role
in normal skeletal development (growth and modglirg the maintenance of its
integrity throughout life, and in calcium metabalisremodeling). Excessive bone
resorption is the cause of bone lose in patholdgioaditions such as osteoporosis,
rheumatoid arthritis and periodontal disease.

It has been known that cystatin C and other cystpioteinase inhibitors such
as E-64 effect on osteoclast formation and differéon, but the complete mechanism
of this process is still unresolved [1,2]. It haehb suggested that cysteine proteinase
inhibitors decrease formation of osteoclasts berfeting at a late stage of pre-
osteoclast differentiation. In this work we focusezh the investigation of
peptidomimetics which structures are based on tHerMinal fragment of human
cystatin C. A series of peptidomimetics were desijrsynthesized and evaluated for
their ability to inhibit the of formation of multircleated osteoclasts. The preliminary
evaluation of the activity of obtained peptidomiiogthas shown that most of the them
inhibit osteoclastogenesis. Additionally, for chosesteoclastogenesis inhibitors, we
have carried out conformational investigation whioticated that the level of their
structure similarity is very high.

[1] Brage, M., Lie, A., Ransjo, M., KasprzykowskF., Kasprzykowska, R.,
Abrahamson, M., Grubb, A., Lerner, U.H. Bo3d, 412-424, 2004.

[2] Brage, M., Abrahamson, M., Lindstrom, V., Gryl#, Lerner, U.H, Calcif Tissue
Int., 76, 439-447, 2005.
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wykorzystywang w uczelniach i instytutach naukowych catego
Swiata. W ostatnich latach grupa Bruker koncentruje sie na
tworzeniu gotowych rozwigzan (obejmujgcych zaawansowane
technologie i rozwigzania bioinformatyczne) dla dynamicznie
rozwijajgcych sie dziedzin nauk przyrodniczych — proteomiki,
genomiki czy metabolomiki.
Oferowane rozwigzania dedykowane sg badaniom w biologii,
biochemii, biofizyce, farmacji, naukach medycznych -
mikrobiologii i diagnhostyce klinicznej oraz analizie
strukturalnej zwigzkow chemicznych.

Czesc oferty skierowana jest do specjalnych zastosowan w
przemysle farmaceutycznym, chemicznym, spozywczym, jako
systemy: kontroli jakosci, badania tozsamosci oraz badan
mikrobiologicznych i kontroli proceséw produkcyjnych.

Nowoczesne i przyjazne uzytkownikowi oprogramowanie
kontrolno-pomiarowe, z rozbudowang bazg dedykowanych
programéw uzytkowych, symulacyjnych i bibliotek, stanowi
doskonatg podpore wspomagajgcg procesy pomiarowe.

Bruker Polska ze swojg ponad dwudziestoletnig tradycjg
zapewnia najwyzszg jakosc¢ ustug serwisowych i aplikacyjnych, a
bliskos¢ macierzystych zakiadow z Niemiec pozwala na szybkie i
kompetentne realizowanie zadan zwigzanych z instalacjg i
eksploatacjg naszych przyrzgdéw oraz pomoc w ich
przystosowaniu do Panstwa potrzeb. Naszym klientom i
uzytkownikom  oferujemy szkolenia z zakresu obstugi
spektrometréw, uzytkowania oprogramowania i kursy aplikacyjne
w siedzibie firmy w Poznaniu oraz w gtdwnych oddziatach w
Niemczech.

Oferta obejmuje:

- spektrometry NMR (200 - 1000 MHz)

- spektrometry EPR (od pasma L - 2,4GHz do W - 94GHz)

- spektrometry masowe MS (putapki jonowe, ESI-(Q)-TOF,
MALDI-TOF(/TOF), FTMS)

- spektrometry rentgenowskie XRF

- dyfraktometry rentgenowskie XRD i monokrystaliczne SCD
- spektrometry OES

- analizatory gazowe CS/ONH
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