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Letter from Guest Editor

Welcome to the Medicinal Chemistry Graduate Program from
Basic to Applied Research

Euromaster Labeled Program (ECTN Association)

The Graduate Program Medicinal Chemistry: Drug Discovery and Design of the
University of Patras has completed its 15" year of operation. The program is a
joint collaboration of researchers from the Departments of Chemistry, Pharmacy
and Medicine. The Program has been successful so far with outstanding re-
search and academic activities in the field of Medicinal Chemistry, attracting the
interest of world leading scientists for participation and research collaboration.
The Program is the first in Greece among graduate programs to be evaluated
with the title of Euromaster from the European Chemistry Thematic Network
Association. It has also been evaluated as a center of excellence by the Ministry
of Education. (http://excellence.minedu.gov.gr/listing/106-graduateprogram)

Main research interests of the Program are focused on the Organic and Pep-
tide Synthesis of Biomolecules, Rational Design with Aided Computer and
Modeling Methods, Biological Evaluations in vivo and in vitro, Molecular Biol-
ogy, Molecular Medicine, Toxicology, Biomedical Analysis, Pharmacognocy,
Pharmacokinetics, Research Methods. The program has organized thirteen (13)
Medicinal Chemistry Conferences with International participation. The Program
honors each year a distinguished scientist for the important contribution to Bio-
medical Research and Science. So far the Program has honored outstanding
scientists in the field: Kleomenis Barlos, University of Patras (2012); James D.
Watson, Nobel of Medicine and Physiology, Cold Spring Harbor Laboratory,
USA (2011); Andrew V. Schally, Nobel of Medicine and Physiology, University
of Miami, USA (2010); Dimitrios Nanopoulos, University of Texas, USA (2009);
Jean-Marie Lehn, Nobel of Chemistry, Louis Pasteur University, College de
France (2008); Kyriakos Nikolaou, Scripps Research Institute, USA (2007);
Aristidis Patrinos President Synthetic Geonomics Inc., USA (2006), Charalam-
bos Gavras, Boston University, USA (2005); Konstantinos Sekeris, University of
Athens (2004); Michael Maragoudakis, University of Patras (2003), Chris Plat-
soukas, Temple University, USA (2002); Athanasios Giannis, University of Leip-
zig, Germany (2001); Vasso Apostolopoulou, Austin- Burnet Research Institute,
Australia (2000).

Since 2000, over two hundred and fifty M.Sc. and PhD students have gradu-
ated from the Program, which offered 225 titles for the Master and 25 titles for
the PhD Degree, all of the graduates with successful careers in the Academia,
Public or Industrial Sector. The Program provides highly trained students to the
benefit of the European Economy and Society. The Program is giving emphasis
to research which is carried out during the last two semesters. Innovative Prod-
ucts and methods from the graduate students are produced research findings
are published annually in high stand journals.

The Guest Editor, on behalf of the Postgratuate Program Committee, wishes
to express his deep appreciation to all contributors in this book. We also thank
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the Editorial Board of Review of Clinical Pharmacology and Pharmacokinetics in
particular Journal Editors Prof. S. T. Plessas and Dr C. T. Plessas for invitation
and for providing the suitable and high-standard forum through which important
findings of this research will become available to the scientific community.

The Guest Editor
John M. Matsoukas

Professor of Chemistry, University of Patras, Greece
Head of Medicinal Chemistry Program
Medicinal Chemistry: Drug Discovery and Design
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The Art of Chemical Synthesis: Insulin and Derivatives.
Insulin Structure via DNA Recombination or via Chemical

Synthesis?
Kleomenis Barlos

Department of Chemistry, University of Patras, Patras, GR-26500, Rio, Hellas

Key words: Chemical synthesis, Insulin and derivatives, DNA recombination

H Téxvn TG XnUIKAG 20vBeong: uv-
Beon IvoouAivng kai MNapaywywv. Bio-
TTapouola Aopry IvoouAivng péow Ava-
ouvduaopévou DNA | Tautéonun HE-
ow XnMIKAG ZuvBeong;

KAegopévng MrrapAog

TuAua Xnueiag, MavemoTtiuio Marpwv, lMdrpa,
Pio, EAAGG

O1 aoBéveieg dlapdpPPWaOng/diTTAwong aTToTE-
Aouv >75% Tou ouvéAou Twv acBevelwv. Mapa-
Ociypata TETOIWV AOBEeVEIWV €ival Ol VEUPOEKPU-
NoTIKEG TTOBROEIG OTTWG N yUpavan Kal To AAT-
axaiyep, o dIaBATNG, TTOANEG HOPPEG KAPKIVOU Kal
n apBpimg. H apxi g acBéveiag eivar n on-
Hioupyia pETOAAQYUEVWV TTPWTEIVWOV 1 OoQEIAETaI
oe OIdpopeg BuOAEITOUPYiEG KAl KATOOTAOEIG,
OTTWG T0 OEEIBWTIKG OTPEG TToU emIBPaduvouv N
ATTOTPETTOUV TN OWOTH OITTAWGN CUYKEKPIPEVWV
TPWTEIVWYV, PE ammoTéAeopa, TTOANEG QOpEG Tov
oAlyopepiopo kal Tnv katafubion Toug. Adyw Tng
MEYAANG opoldTNTag Twv PETOAAYUéVWY, AdBog
OIMTAWPEVWVY i TTOAUPEPITUEVWV TTPWTEIVWOV UE TIG
(PUOIKEG, TO QUUVTIKO OUCTHAPATO TOU KUTTAPOU
d¢ev TIG avayvwpilel oav &Eveg Kal £T01 auTég Oev
ATTOIKODOOMOUVTAI JE KATACTPOPIKA ATTOTEAECUATA
yla Tov opyaviopd. Ta onuepivd @Apuaka Kara-
TToAEPOUV TNV acBEvela PETA TNV EUPAVICN TNG KAl
yla autd 10 Adyo pTTOpouv va BewpnBouv cav

0e0TEPNG YPOUUNG QAPHUAKEUTIKH aywyr). [pwtng
YPOUUAG BepatreuTiky aywyry 6a ptropoloe va
BewpnBei n utrofonBnon Twv TPWTEIVWY va OI-
TAwBOUV cwOoTd 1} arroTroAupEPIGBoUV 1) va ava-
yvwpioBolv a1mdé 1O apuvTiké oUCTNUA TOU KUT-
TApou Kal KartaoTpagouv. Autd Ba ptropoloe va
TTPAYUATOTTOINGEI PE TN XOPRyNon MIKPWV TTPwW-
TEIVWV Ol OTToieg, METOEU Twv dAAwv, Ba ava-
yvwpifav TIG PETaMAaypéveg TTpwreiveg kal OI-
mAoupeveg padi Toug Ba dnuioupyoloav CuU-
TAEYPOATO AYVWOTA GTO OPUVTIKO QvOGOTTOINTIKO
ouoTtnua. Me auté Tov TpoTTO N agBéveia dev Ba
el@avifoTav ) Ba ptropoloe va emippaduvBei on-
HOVTIKA N EMEAVIOA TNG. AUCTUXWG PEXPI ONUEPA
Oev €xel yivel katavonTd yia TToloug Adyoug pia
mpwrteivn dimmAwvel pe pia dAAn. Emiong dev
Bewpeital mMOavoe pia ouvBeTIK TTPpwWTEiV va
OITAWvVEl PE pia AAAN PE TNV aTTaITOUPEVN PEYAAN
TaxUTNTa €101 WOTE VO UTopoUce va xopnynOei
Oav QAPHAKEUTIKA aywyr).

Mpéogara avakaAUWaue OTo €pYacTrpIid HOG
om n OimAwon Twv dU0 TTPWTEIVIKWVY aAUCIdWV
TWV IVOOUANVOEIDWV TTETTTIOIWV YIVETOI PE EKTTAN-
KTIK] TOXUTNTO Of €EQIPETIKA MEYAAN apaiwon
TTapopoIa JE aUTH TTou Ba PTTOPOoUdE va UTTAPXEI
ota kOtTapa. Autd pag divel Tnv aigiodotia 6Ti Ba
utTopoulcav va XpnoigoTroinBouv cav  TTpwToTU-
Ta yIa TNV €EENIEN PAPUAKEUTIKWY TTPOIOVTWYV Ka-
1@ oMWV acBeveiwv dlaudpPwaong CUUTTEPI-
AapBavouévou Tou YEIPATOG TTOU PEXPI ONHEPT
BcwpouvTal aviaTeg.
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Darvin: A Life in Poems
Ruth Padel

Royal Society of Literature and Zoological Society of London, London, UK

Key words: Poetry, Science, Charles Darwin, John Milton, Samuel Teylor Coleridge

Moinon kai EoTtiun
Ruth Padel
Zuyypagiag- MoTpia

H dmroyn, 611 n Moinon agopd 010 guvaiobnua
Kal n Emotun ota eumeipikd dedouéva kal Ot
avdapeoa aTig dUo dev UTTAPXEl KApId oxéan, €ival
TTOAU B1adedopévn. TNV TTPAYHATIKOTNTA AUTEG Ol
Ouo diatnpoulv pia ybéviun oxEéon yia Tavw oTro
dU0 IAETiEG.

H TMoinon utmpée o TPWTOG YPATITOG TPOTTOG
yla va 1eBolv epwTANATA OTTWG, ATTO TI QPTIAYTNKE
0 K6ouog; MNwg yevvnOnke; Tov €KTO KOl TTEUTITO
aiwva 1.X. ol TTPOCWKPATIKOI aoX0ARBnKav e
auTtd Ta epwTAMATA Kal ouveigEpepav otn Pual-
K}, TN Xnueia, T Mewloyia, Tnv AoTpovouia, Tn
Ocoloyia, TN MeTaguoiki kai otnv EmoTtnuolo-
yia, ouxvd oe oTixo. To £€mog Tou Aartivou Titus
Lucretius Carus (94-55 1.X.) yia 1a dropa, [lepi
¢ ®uosws Twv lMpayudtwy, CUVEXICE QUTA TNV
Tapadoon. Mapduola, katd Tov 18° aikva o Bpe-
Taveg Ap Erasmus Darwin (1731-1802 u.X.),
mrammmoug Tou Charles Darwin (1809-1882 p.X.),
Tou otoiou 10 Toinua O Nadg ¢ Puong
(Temple of Nature) (1,2) amotéAece pia Bewpia
NG €€EMIENG, TToU €EETalE TIG (WIKEG HOPYPEG ATTO
TOUG MIKPOOPYOVIGHOUG £wg TNV  avBpwTTivn
KoIvwvia.

H lMoinon kair n EmaoTtAun €xouv moAAd Koiva
aroixeia. Kar o1 dUo otnpifovtal GTn PETAPOPJ, N
otroia gival €€icou KpioIUN OTNV  ETTICTNMOVIKA
avakdAuyn 6co Kal oto Aupiopéd. Mia kaivoupyia
peTagopd cival pia véa xaptoypdenon Tou KO-
gpou. H gmoTtnuovikr okéwn Tou Charles Darwin
(1809-1882) diapopewdnke atmd TNV Troinon. O
TToINTAG TTou KouBaAouce padi Tou GTIG OTTOOTO-

Aég Tou otn Noma Agpikrp Atav o AyyAog John
Milton (1608-1674 p.X.) (3). Eikoal xpévia apyo-
1epa, H karaywyn twv Eidwv émwg o Xapévog
lMapadeioog (Paradise Lost), £xel wg ageTnpia TNV
aTTWAEIA, TNV OTTWAEIN EEAPAVIOUEVWV EIDWV (3).

H Moinon, 6mwg kai n Emotun, emokotei 10
ouptravtikdé péoa amrd 10 €10iké. O Darwin cuy-
KPOTNOE TIG Bewpieg Tou £0TIAJOVTAG OE EAAXIOTEG
oupTrayeic oAdTNTEG. MEpaoe emTd XpOvia peAe-
TWVTAG TIG TTETOAIDEG TTPIV ypdwel TO yevikd BIBAio
yia Ta €idn. Emiong, kai o1 duo kataArjyouv o€
a@NPENUEVEG Kal YEVIKEG 10€€G HEOW TNG akpiBeiag
KOl Ol ETMOTAYOVEG Kal Ol TroINTéG €0TIAfouv o€
AetrTopépeieg. H moinon Bpioketal oToug avritro-
0eg Tou BoAoU ) Tou agnpnuévou. H agnpnuévn
TT0iNON €ival KAKr) TToinon, TTOU ONUaivel, KATd TOV
Bpetavé Samuel Teylor Coleridge (1772-1834
p.X.), 6m O¢ev givalr kav Troinon kai n BoAR Emi-
otAun d¢v givar EmioTAun.

To onuavTikd €pwTnUa Tou TiBETAl €ival o€ T
ag@opd n Toinon A n emaTAun. Autd 1O O¢ T €ival
Hia @pdon Tou TTPoKaAgi ouyxuon. EmioTiun
onuaivel yvwaon. H emoTtriun, Katd T yvwun Hou,
0ev agopd Ta dedopiva, aANG agopd Tnv 1I0€a yia
Ta dedopéva. Mapodpoia, n MNoinon ptropei va el
Kaveig o1l agopd TIG Ox£0EIS avdaueaa oTn AEEn
Kal oTov AX0, oTn AéEn kal aTo TTpdyua, oTtn AéEn
Kal oTnV 15€a, 0TOV X0 KOl 0TO vonua, oTIG AEEEIg
Kal OTIG AAAeg AéEeig. To idlo 1oxUel Kal yia TNV
EmotAun. O Darwin 6Ao tov kaipd avadnroloe
TIG OXEO€IG TWV OPYAVIKWY HOPPWV GTO XWHA,
otnv TETPA, 0¢ 60a cupfaivouv avdueca oOTo
KOKKIVO TPIQUAAI Kal OTIG HEAIGOOUAEG.

AANAG n BaBOTepn oxéon EmiotAung kai Moin-
ongG Bpioketal oTov TPATTO PE TOV OTTOIO XEIPiov-
Ta1 TNV aeBaidtnra. Kai o1 duo dev ogeilouv va
TTouV OTI £xouv dikio Kai gival TOoo aAnBivég 6o
pTTOpOUV Va gival €KeEivn TN XPOVIKA oTiyur. Evag
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EMOTAUOVAS €ival O TTPWTOS TTOU OQEIAEl va TTEl
on dev €€pel, you amdavtnoe évag BIoAGyog TTou
MEAETOUOE TIG TiypEIG, OTAV TOV PWTNOA MIa Ae-
TITOPEPEIA VIO TN CUPTTEPIPOPA TNG Tiypng. Evag
EMOTAPOVAS TTPOXWPA TPOS TNV aAnBeia, aiAd
moté O¢gv TN @rdvel. Tnv idia 10éa dIATUTTWOE KAl O
Ayyhog Tmointig John Donne 1572-1631 p.X.):
lMavw o¢ évav ueydAo Aépo, ATTékpnuvo Kai armo-
Topo, n AANBeia otéketal, Kai aurég TTou Ba TN
QTAOEl, e TO TTOU avEéBEL, TTPETTEN va KATEBEL.

REFERENCES

1. Erasmus Darwin: The Botanic Garden. Part I: The Economy
of Vegetation. J. Johnson, London, 1791

2. Erasmus Darwin: The Botanic Garden. Part Il: The Loves of
the Plants. J. Johnson, London, 1789

3. John Milton: Paradise Lost. 2nd ed., S. Simmons,
London, 1674
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Higgs Boson and the LHC

Dimitri Nanopoulos

Distinguished Professor of High Energy Physics, University of Texas A&M, USA

Key words: Higgs boson, LHC

The main characteristic of matter, from which
everything else is produced, is mass. All the fun-
damental constituents of matter, quarks, lep-
tons..., have mass and according to the Standard
Model of Particle physics, this mass is generated
from the Higgs mechanism, proposed back in
1964! We had to wait for 50 years in order to see,
finally, the first tantalizing hints for the existence
of the Higgs boson/particle at the LHC experi-
ments at CERN. This discovery goes beyond the
limited interests of just a group of physicists, as it
answers one of the biggest questions of all times:
WHAT IS THE ORIGIN OF MASS? The (experi-
mentally based) answer to this grand question
should be of interest to all of us and will be the
gist of my talk.

REFERENCE

John Ellis (King's Coll. London & CERN), Mary K. Gaillard
(UC, Berkeley & LBL, Berkeley), Dimitri V. Nanopoulos
(Texas A-M & HARC, Woodlands & Athens Academy): A
Historical Profile of the Higgs Boson. High Energy Physics
- Phenomenology arXiv.orghep-ph> arXiv:1201.6045.
Submitted on 29 Jan 2012

To Zwpamdio Higgs kai To LHC
AnunfTpiog NavéTtrouAog
University of Texas A&M, U.S.A.

XapakTtnpioTikd NG UANG amd v otoia OAA
gival Tapdywya, civar n paga. OAa 1o Baoika
OUCTATIKA TNG UANG quarks, AemrTovia, ... £xouv
pada kal cupewva pe To KaBiepwuévo TTpoTUTTO
(Standard Model) n paca autr) TTpoépxeTal amd
TOV pnxaviopd Tou Higgs, 1Tou TpoTtddnke TO
1964!

Mepipévape mepirou 50 xpoévia yia va douue
TENIKA Ta TTPWTA ixvn Tou cwpatdiou Higgs oTo
peyalo treipapa LHC tou CERN. H avakdAuyn
autr Eepelyel amé Ta oTevd 6pla HIOG GUY-
KEKPIUEVNG OMADAG QUOIKWV Kal OTTOVTA O€ €va
amdé  Ta pEYAAUTEPA  EPWTAMATA  OAWV  TwV
emmoxwv: A0 MNOY NPOEPXETAI H MAZA

H TreipapaTik@ TEKUNPIWMEVN, UE 10XUPEG EV-
Oci€eig, amdvinon o€ auté To TOG0 PEYAAO EpW-
TNUa Tou BéAW va aTelw OTI aQopd 6Aoug Jag,
Ba gival To KevTpIKG BEa TNG OMIAIaG Pou.
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Chemistry, Honoré de Balzac and...Proteins

By Anastasios Varvoglis

Emeritus professor of Chemistry, University of Thessaloniki

Key words: Chemistry, proteins, Honoré de Balzac, Julian Voss-Andreae, Mara Hasel-

tein, Julie Newdoll

The presentation is an attempt to demonstrate
links of Chemistry with Literature (through Bal-
zac's work) and Art (through sculpture and paint-
ings of proteins).

Several works by Honoré de Balzac (1799-
1850) deal with aspects of chemistry of his time
as well as of alchemy (1). It is shown that Balzac
is well informed using aptly chemical metaphors
as well as historical and philosophical issues;
because of the dual character of chemistry, syn-
thesis and decay, we detect in his writings a spe-
cial relation of love and hatred about chemistry.

Proteins with their fascinating shapes and func-
tion have served as a source of inspiration for
many artists, especially sculptors Julian Voss-
Andreae (2) and Mara Haseltein, and painters
such as Julie Newdoll

1. Honoré de Balzac: La Comédie humaine

2. Julian Voss-Andreae: Protein Sculptures: Life's Building
Blocks Inspire Art. Leonardo 38(1): 41-45 (2005)

3. Gerritsen V.B.: Protein grace. Protein spotlight 77: 2006
4. Newdoll J.: Dances and Ceremonies: The Inner World of
Cells

Xnueia, MTaAZdk kai... MNpwTeiveg
AvaoTtdaiog BapBoyAng

TuApa Xnueiag, AploTtotéAcio MavetmoTAiyio,
Oeooalovikn, EAAGG

Xnueia kar Téxvn B10BETOUV APKETA KOIVG On-
peia, koBwg OdiakpivovTtal 10iwg yia Tov TTPOo-
OeuTIKO Kal dnUIOUPYIKO XOPOAKTHPA TOUG, N Xn-
peia kat' e€oxnv o€ oxéan e TIG GAAeG DUTIKEG

EmotAues. Kal o1 duo ptropolv va TTpoo@pEPouV
a100nTIKA atréAauaon, av kai n Xnueia yévo oToug
punuévoug. H Xnueia emimmAéov, UuttO TTOIKIAEG
HOP®EG, OTTOTEAEl TTNYR EPTTVEUONG YIO TOUG
KOANITEXVEG. AuTH aKpIBWG n oxéon eEeTAdeTal P
guvTopia: ammd Tnv TAoUCIa TTapaywyrn TnG Ao-
YOTEXVIAG KOl TWV EIKOCTIKWV TEXVWV, EUTTVEU-
opévn ammd 1 Xnueia, Tapouaiadovtal agevogs n
OXETIK OUMPBOAR Tou MTTaAJAK Kal a@eTépou ol
TTPWTEIVEG WG AVTIKEINEVO KAAMITEXVIKAG dnuIoup-
yiag.

Zmv AvBpwmvn Kwuwdia tou, o MmaAldk
aoxoAcitar kdmote 01e€0dIkd, Kal ouxvd dial-
oonTIKA, pe TN Xnueia aAAG kai pe Tnv AAxnueia.
H Xnuegia, Aoyw TOU dITTOU QVTIKEIMEVOU TNG,
ouvBeong kal aroouvBeong, €€aokei aTn @av-
Tacia Tou MaAddk pia €101k midpacon aydmng-
MioOUG TTOU QATTOTUTTWVETAI GE TTOAAG £pya TOU.
‘Eto1, evo pIAG yia Ta Bavpata NG auyxpovng
Xnueiag, ahhoU tnv xopaktnpidel wg O1aBoAIkA
evaoxoAnan. Mapadéxerar Taviwg o011 H guyxpo-
vn Xnueia givai ... ToAAR kar 6uwg Aiyn.

O1 mpwreiveg, poépla kat €€oxrnv OIETIOTNUO-
VIKOU evOIaQEPOVTOG, UE TIG OTTAPAMIAAEG HOPPES
TOUG, GAAG KOl £EQITIOG Twv CUVAPTTACTIKWY 1010-
TATWV TOug, evéTTveuaav TTOAAOUG Jwypd@oug Kal
YAUTITEG TTOU TIG OTTOTUTTWOOV OTA €Pyd TOUG.
>T1ov Topéa auTo kuplapxei o TCoUuAlav Bog-AvTpe,
BewpnTikdG QuUOIKOS TTou oTadlodpopel WG YAU-
NG, ME 101aiTeEPn atrixnon kai katagiwaon. AgI6-
Aoyn Ttrapouacia €xouv kal GAAOI KOANITEXVEG ME
TTOIKIAQ €pya TTOU EEKIVOUV OTTO TO PVNUEIWDEG Kal
@TAVOUV GTN HIviaTtoupa.



13" CONFERENCE MEDICINAL CHEMISTRY: DRUG DISCOVERY AND DESIGN, PATRAS, HELLAS

REVIEW CLINICAL PHARMACOLOGY AND
PHARMACOKINETICS INTERNATIONAL
EDITION 26: 135 (2012)
©PHARMAKON-Press

The Poetics of Crossing

Aikaterini Kostiou

135

Department of Philosophy, University of Patras, Patras, Rio, Hellas

Key words: Ruth Padel, Mara Crossing

H MoinTikA Tng MeraBaong
AlkaTtepivn KwaoTiou

TuAua ®idoMoyiag, Mavemotiuio Marpwv, MNa-
TP, Pio, EAAGG

H kaBe pépa eivar éva taéidr kar 1o Taéidi 1o idIo
yiverar n Eotia. O mapatdvw oTixog Tou Mragd
ptropei va el kaveig 6T divel 1o kar' e€oxAv
aTiyua Tou TeAeutaiou BiBAiou Tng Ruth Padel
Aiaoyilovrag tov Mapa (2012) (1), To oTr0i0
QATTOTUTTWVEI TTOINTIKA TNV gpTTeIpia Tou OvTog wg
éva aévao Tagidl. Memeiopévn OTI n Kivnon, n
geTakivnon, n peTavdoTeuon, n o amodnuia, n

&

peTEMWUXWON €ival ol kategoxrv 01adIKaagieg Tou
@aivopévou NG Cwng, N ouyypagiag dnuioupyei
JIa TToINTIKA avartopia 0Ang TG CwIKNG KAIJaKAG.
Ekkivwvtag amdé 10 Tpwro KUTTapo, TN On-
pioupyia TNG CWAG Kal TTEPVWVTAG OTnV Travida
Kar TN xAwpida n TMavréA, karaypd@er Tnv €g-
mepia g {wng wg perdBaon, éva evdIAUECO
otddio avdpeoa ot OUO KOGPOUG OTTOU O dv-
BpwTTOog TrEPITAQVIETAI OTTPWYUEVOG, EIiTE ATTO TNV
eATida, €ite Ao TNV PaAvTACIa.

1. Ruth Padel: The Mara Crossing. Chatto & Windus, The
Random House Group, January 2012
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Generics: Morale Dilemmas and Legal Rights

Michael Parousis

Department of Philosophy, School of Human and Social Sciences, University of Patras,

Patras, GR-26500, Rio, Hellas

Key words: Generics, morale dilemmas, legal rights

l'evoonua: HBIka AiNjupara kar No-
MIKA AlKalwpaTa

MixarA Mapouong

TuAuata PiAocogiag, ZXoA AvOpwITIOTIKWY Kal
Koivwvikwv Emiotnuwy, MNavemoTtripio MNarpwy,
Mdarpa, Pio, EAAGG

‘Eva onuavTiké 1edio Twv Guyxpovwy Trnywv
Tou AIkaiou atroteAoUv €KEIVEG oI NBIKOTTOMITIKES
apxég dikalooUvng TTou ek@pddovTal péoa atré TIg
O1aKkNPUEEIS TWV avBpWTTIVWY JIKAIWHPATWY TwWV
AigBvwv Opyaviopwv A péoa amd Ta dnuUoKpa-

&

TIKA ZUVTAyPATd, TA OTTOI0 ATTOTEAOUV TAUTOXPO-
va Tn BgpeAiwdn Bdon Tou MoAMiTelpaTtog, aAAd
Kal Tov utrépTaro kai armapafiaoto Nopo g lMo-
Nitgiag. Z10 BaBuod Tmou Ta ev Adyw dIKaIWpATA
avVaQEPOVTAI GE€ OIKOUMEVIKEG NOIKES aieg, TTPOKU-
TITOUV  KATTOTE  PUBMIOTIKEG OUYKPOUOEIG TTOU
avTioTolXoUv o€ nNBIKG SIAUUATA. XAPAKTNPIOTIKN
TTEPITITWON YIA AUTO TO QPAIVOPEVO OTTOTEAOUV TA
yevoonua @Apuaka, Ta OTToid, TIPOKEIMEVOU VA
dia@uAayBei To dikaiwpa otnv uyeia kar TN {wn,
emBAAeTal TTONITIKG va KukKAo@opouUv €1 BApog
Tou JIKAIWMATOG aTN dlavonTiky 1010KTNTia.
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Hippocrates and a new Approach of Human Being
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O Imrrokpdtng kai N Néa Mpoogyyion
TOU AvBpwTTou

XpRoTog AB. Tepélng

TuAua Pidocogiag, MavemotAuio Martpwy, Ma-
TP, Pio, EAAGG

O Immmokpdtng kai n latpikrp ZxoA g Kw
AVTITTPOOWTTEUOUV O€ Kopugaio Babudé 6,1 Ba
pTTopoloE va XopakTnpioBei wg apyaiog eAAnvi-
KOG BIOQWTIOPOG. ATTd TN pia TTAeupd, avarrTio-
gouv éva aucTtnpd opBoAloyikd TTapddelypa 1a-
TPIKAG TTapéuBaacng, Pe TNV ETIOTAUN va B£TEl 0TO
mePIBwpIo TN deigidaipovia Kal TIG TTPOKATAAAWEIG
KOl PE TNV E€PEUVNTIKA avixveuon Tng @UONg Kai
TOU avOPWITOU Va GUVIOTA KOPUPaia KAVOVIOTIKA
apxf). Ao Tnv AAAn, empévouv 1IBITEPWG OXI
1600 OTNV KATAoTOON TNG 0acBévelag, aAAd o€
auTr) Tou aoBevolg, avadeikviovTag £TOI1 €va aiTn-
pa TTEPi TTPOCWTTOKEVTPIKAG B£aong Tou avBpw-
TToU, N 1IB1IITEPOTNTA TOU OTroiou Ba TTPORAAAETAI
edpaiwg we afia. Ze éva T€T0I0 TTAQICIO AVOIKTOU
Kal @IAeAEUBepOU OTOXAOWOU, N 10TPIKA Kal 1

(QPOPMAKEUTIKA aywyn uttdyovtal otnv AvBpwTro-
Aoyia kai avadeikvioouv TTOPAAANAQ TRV KOIVWVIKA
OTTOOTOAN TNG ETTIOTAMNG, TNV HETAPPAOT) TNG OF
ouMhoyikd ayaBd. Zuyxpodvwg, 6pwG, o ITrTokpd-
G @QEPEl OTO TIPOOKNVIO TIPOTACEIS yIa Mia
pICOCTTACTIKA TTONITIKN) pETAppUBMION, ouvdiov-
Tag TNV ToI6TNTA TOou TPOTTOU UTTaPENG TWV TTo-
NTWV pE TO OUCTNUA TWV TTONITEIOKWV ETTIAOYWV
TTOU €XOUV UIOBETNBE | ETTIKPATAOEI OE €va OUY-
KEKPIMEVO XWPOXPOVIKO TTAAICIO KOIVWVIKWY OIa-
XEIPICEWV-TTPOOTITIKWYV. Oa ptTopouae, AoiTov,
va utroaTnPIXOEi OTI N ITTTOKPATIKN I0TPIKA GUVI-
OTa éva €peBIOTIKO AVAYVWOUA YIO ETTAVOCTATIKN
Oicioduon ota ke@aAaiwdn NG UTTAPENG Kal yia
avadeign NG dveu 6pwv TTPOGPOPAS WG ToU Xa-
PICUATIKOU €KEIVOU OUYKEiEVOU TTou Ba 0dnynaoel
TOoV AvBpwITo KAl TNV KOIVWVia OTNV EVTEAEXEIQ
ToUG. AMG Kkai TO £TI TTEpAITEPW: OUVOETEI TNV
OTIYMA KATd TRV oTroia n @UOn avakaAUTITEl OTNV
METAPUOIKN TOV OPICOVTA TNG TTOIOTIKIG HETATPO-

G TNG.
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DNA analysis has found a wide spectrum of ap-
plications including pharmacogenetics, detection
of mutations, detection of various pathogens,
diagnosis and monitoring of disease. The pro-
gress in this field is remarkable. Indeed, for many
years, these analyses required tedious and time
consuming procedures based on radioactive iso-
topes. On the contrary, DNA sensors are small
and portable devices that enable simple, rapid
and low cost DNA analysis without the need of
radioactivity.

The development and the functional aspects of
DNA sensors reveal noteworthy examples of so-
ciology and architecture in the nano world (mo-
lecular recognition and self-assembly) as well as
intelligent ways of communication between the
nano world and the macro world via excitation
and signal generation.

Ai100ntipe¢ DNA: KoivwvioAoyia kai
Apxitektoviky oto Navékoopuo

Oed6dwpog XpIOTOTTOUAOG

TuAua Xnueiag, MavemaoTAiuio Matpwv, MNdaTpa,
Pio, EAAGG

O1 avaAuoeig DNA éxouv eupu @Aopa @apuo-
ywv TTou TrepIAapBdvel T PapUAKOYEVETIKE, TV
avixeuan peTaANdgewv, TNV avixveuon traboyod-
VWV HIKpOOPYaviopwy, Tn didyvwaon, Tpdyvwaon
Kal TTapakoAoUBnon acBeveiwv. H Tpéodog aTo
medio auto €ival onuavtikr) dedopévou 6T avaAu-
o¢€IG, Ol OTroieg, Tpiv atmd pPEPIKG Xpovia yia va
TTpaypaTtotroinfouv atmmaitoloav ETTITTOVEG, XPO-
voBopeg kai datravnpég diadikaaoieg, Ye Tn Xpron
POJIEVEPYWV I00TOTTWV, TWPA EKTEAOUVTAI HE
aio0ntpeg DNA, dnAadr @opntéG OUOKEUEG
XapnAoU kdaToug, TTOU KABIOTOUV €QIKTA TNV avi-
XvVeuon pe amrAn kai Taxeia diadikaoia xwpig pa-
dlevépyeia.

O oxediaopog kal n AsiToupyia Twv aiodnTApwv
DNA TrepihapBdvouv afiéAoya Tapadeiypara Kol-
VWVIOAOYIOG Kal OPXITEKTOVIKAG OTO VAVOKOOUO
(HoplaKR avayvwpion Kal autoopydvwaorn) Kabwg
KOl EUQUEIG TPOTTOUG ETTIKOIVWVIAG TOU VavOKO-
OMOU UE TO HAKPOKOOHO pEOoWw OIEYEPONG Kal TTa-
Paywyng orpaTog.
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From Peptides to Mimetics, a new Generation of Drugs:
The examples of angiotensin Il and myelin
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The discovery of Losartan a non peptide Angio-
tensin 1l Receptor antagonist was announced in
1989 during the Gordon Research Conference on
Angiotensin and the Renin-Angiotensin-System
(RAS). The drug was discovered in the Laborato-
ries of Dupont and the announcement at the Con-
ference was the approval for Clinical trials which
led to the first Angiotensin Il nonpeptide Receptor
antagonist. Previous Angiotensin |l peptide an-
tagonists such as Sarilesin and Saralasin failed to
become drugs due to its peptide nature rendering
them susceptible to proteolytic enzymes which
hydrolyze them. The announcement was the re-
sult of many years work on Angiotensin and the
RAS System, since it was discovered 80 years
ago. Breakthroughs in this evolution were the
discovery of Captopril by Miguel Ondetti in 1975
and Losartan by Timmermans in 1989. The main
steps followed in our laboratories in Patras to-
wards new Sartans, are:
1. Peptide (The tool),
2. Peptide Model
action),
3. Cyclic Peptide (The drug lead),
4. Non-peptide mimetic (The Drug). Potent Sar-
tans designed and synthesized in this work are 4-
butyl-N,N"-bis{[2"-(2H-tetrazol-5-yl)biphenyl-4-yl]-methyl}imi-
dazoli-um bromide (BV6) and
5. butyl-1-[[20-(2H-tetra-zol-5-yl)biphenyl-4-yllme-
thyllimidazole-2-carbo-xylic acid (VBCOOH) (1,2).
Immunodominant Epitopes MBP 83-99, PLP
139-151, MOG35-55 of human proteins MBP,
PLP, MOG of myelin sheath are implicated in
Multiple Sclerosis. These epitopes have been the
tools in our laboratories for the Design, Synthesis
and Preclinical Evaluation in a large number of
rationally designed linear and cyclic analogues

(The ligand-receptor inter-

conjugated to reduced or oxidized mannan via
[Lys-Gly] bridge. Specific analogues have been
found to immune rats rendering them potential
therapeutic vaccine drugs in the Immunotherapy
of Multiple Sclerosis. Furthermore, our cyclic
MBP 83-99 peptides, for the first time to be re-
ported as HLA and MHC binders and more stable
compared to linear counterparts, possess a se-
ries of important immunomodulatory properties
rendering them as putative drugs for treating mul-
tiple sclerosis and potentially other Thl — medi-
ated autoimmune diseases. In the light of the
results and findings in our research, the main
immunodominant peptides MOG35-55, PLP139-
151 and MBP83-99 and their head to tail cyclic
counterparts conjugated to reduced mannan
have been selected to constitute a mixture cock-
tail drug for preclinical investigation. A New Drug
Application (NDA) for Clinical Phase | and Il stud-
ies in the Immunotherapy of Multiple Sclerosis, is
in preparation to be submitted to FDA and EMEA
for clinical trials approval [3,4].
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H Xnueia otnv Yrnpeoia g larpi-
KA Kal TNG Koivwviag

MNavvng Matooukag

TuAua Xnueiag, MavemaoTAiuio Matpwv, MNdaTpa,
Pio, EAAGG

EAuuehivn, ev duvduer uBoéAio arnv avooobepa-
Teia NG 2kANpuvong karda MNMAdkag

MoAAéEg  avoooTpoTToTTOINTIKEG BepaTreieg £xouv
eykpiBei yia T diaxeipion NG OkApuvong Katd
TAdKag (2KI1), o1 o1roieg apxIKa OTOXEUOUV OTA
auTtoavTidpwvTa T KUTTAPA, TA OTTOId, PE TN OLIPd
Toug, eutrAékovtal otnv TTaBoloyia tng ZKI1. Oi
Tapatmdvw BOepatreieg PEOVOUV T ouxvoTtnTa
TWV WOEwWvV, €UTTOBIfoVTAG TNV TTEPIAYYEIOKN
@Aeypovn, TIG £0TiEG atropugAivwong Kal TTEPaAl-
T€pw TNV agovikr BAGRN. Mapd Tnv diaBeoiudTnTa
TTOAWV QAPUAKEUTIKWY OKEUAGUATWY, UTTAPXE! N
avdykn yia véa duvnTtikd avaAoya yia Tnv avo-
goBeparreia NG K. O oxediaocudg TpOTTOTTOIN-
MEVWV TTETITIOIKWYV OVOAOYWV, QUTOAVTIYOVWV TNG
pueAivng, otroteAoUv BepaTTeuTIK TTPOOEYYION
NG ZKI. ETropévwg, oxedidoTnKav Kal oUveTEDN-
oav TEMTIOIKA avdAoya ME TPOTTOTTOINCEIG OF
KUpleg B€oeig Tpoodeong Tou TETTIOIOU PE TOV
utrodoxéa TCR kai ouleuxBnkav pe avnyuévn
pavvavn. MeAetABnkav KUTTOPIKEG KOI  XUMIKEG
ATTOKPIOEIG YE OTOXO TNV €UPECN TOU KAAUTEPOU
avaAGyou wg UTTOWA®IO yIa TNV avoooBeparTreia
NG ZKI1. Moplak6g oxedlaoudg Twv TPOTTOTTOIN-
Mévwv avaAoywv BorBnoe otnv KaAUTepn KaATO-
vonon Twv aAAnAemidpdoswv van der Waals kai
Twv deopwv udpoyovou pe 1o MHC 16&ewg Il (I-

A®). TpEXOUOEG BEPATTEIEC KO AVOOOBEPATTEUTIKEG
mpooeyyioeig yia v 2Kl Ba oulntnBolv kai Ba
ouykpiBoUv pe Tn OIKA POG AVOOOBEPATTEUTIKN
otparnyikn. Eidikétepa, oT1o Epyaotpid pag
éxouv oxedlaoBei kal ouvTeBel TTapdywya €mITO-
Twv TNG ToAuTTpwTEivNG Mughivn. O1 BioAoyikég
a&lohoynoeig £xouv odnynoel oe BPaACTIKA TTapd-
ywya, £va Twv oTToiwv £Xel ETTIAEYED yia avdaTrTugn
Kl KAIVIKEG OOKIMEG.

EAoapravn, ev Ouvauel avriutmepPTaoiko Oladep-
PIKNS xopnynong

Tov defpoudpio Tou 1989 oto Gordon Con-
ference pe avtikeipevo tnv TETTI®OPUOVN Ayyelo-
Tevoivn kalr To olotnua Pevivng-Ayyeiotevaivng
oto Los Angeles oTig HIMA, avakoivwBnke oo
v ®appakeuTikp ETaipia Dupont 611 0 TTpwTOg
pn TETTIOIKOG avaoToAéag Tng AyyeloTevaivng
nrav ndn o€ kAvikf dokiun. MeTTIdIKOI avraywvi-
OTEG, OTTWG N ZaplAeaivn Kal n XapaAaoivn, gixav
a1roTUXEl VO Yivouv @dpuaka Adyw akpiBwg Tng
mTeMTIOIKAG Twv QUONG, n otoia Ta kKabioToloe
aoTaln Aoyw Tng udpodAuong Twv TETTIOIKWV
OEOUWV. g EKEIVO TO ZUVEDPIO AVOKOIVWONKE YIa
TPWTN Qopd n AofapTtdvn yia va akoAouBrigouv
GAAEG OKTW ZapTAVEG PEXPI OHRUEPA Ol OTTOIEG
ammoteAoUv T véa yevid avTiuTTEPTAcikwyv. H
avaKoivwan yia TNV TpwTn ZapTtdvn ATav 10 £TTI-
OTEYOOMA YIOG EPEUVNTIKNG TTPOCTTABEING TTOAAWV
OekasTIWV a’ dTou gixe avakaAu@Bei kal avapep-
B¢i atn BiBAIoypagia Tpiv 80 xpdvia TTEPITTOU TO
ouotnua Pevivng-Ayyelotevoivn oav 1o utreuBuvo
yia 1n puBuion Tng Aptnpiakig lNieong. 2tabuoi
QUTAG TNG MAKPOXPOVIag TTpooTrddeiag foav n
avakdAuyn Tng KamrrompiAng (Karrotév) amd Tov
M. Ondetti To 1975 kai Tng Aooaptavng (Kozzar)
amré Tov Timmermans 1o 1989. 210 EpyaoTtripié
pag éxouv ouvteBei dekadeg avdaAoya Tng EAcap-
TavNng Kai €xouv agloAoynBei yia diadepuikr xopn-
ynon otn pubuion tng aptnplakig YTépTaong.
‘Exer emeyei doury EAcaptdvng yia avdamtugn kai
KAIVIKEG DOKIPEG.
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Oxidative stress is an imbalance between pro-
oxidative substances and antioxidant defences.
Unchecked oxidative stress can threaten home-
ostasis by oxidizing lipids, proteins, and DNA.
Aerobic organisms are continuously exposed to
reactive oxygen species, produced during mito-
chondrial respiration, and they are also subjected
to various environmental oxidative insults. Thus,
organisms have evolved specialized systems with
the ability to sense and neutralize oxidants. One
such strategy is to respond to stress by mounting
antioxidant transcriptional responses that coun-
teract oxidation. The transcription factor Nrf2
(NFE2-related factor 2) is a major mediator of
transcriptional antioxidant responses involving
hundreds of protective genes that aim to sustain
homeostasis and avert permanent cell damage.
The presence and inducibility of the Nrf2 pathway
has been documented in multiple tissues, and it
has been implicated in defending model or-
ganisms and humans against numerous patholo-
gies associated with oxidative stress. Therefore,
Nrf2 is a major target for drug discovery across a
wide panel of disease areas.

The goal of our studies is to investigate the pres-
ence, inducibility and potential functional signifi-
cance of Nrf2 in the thyroid gland. Through the
secretion of thyroid hormones, the thyroid is es-
sential for development, growth and metabolism.
The synthesis of thyroid hormones entails the
oxidation of dietary iodide to iodine, which is fur-
ther used to oxidize thyroglobulin, the protein
precursor from which the thyroid hormone pep-
tides are derived. For these purposes, thyroid

follicular cells continuously generate the oxidant
hydrogen peroxide, via dedicated enzymes. Pro-
bably because oxidation is central to thyroid biol-
ogy, the gland has increased capacity to mount
antioxidant defences. However, the precise mo-
lecular nature of the thyroid’s antioxidant systems
is not sufficiently known. Our preliminary findings
suggest that the Nrf2 pathway is activated by
oxidative stimuli and select pharmaceuticals in
thyroid cells in both in vitro and in vivo models,
and that it controls the expression of antioxidant
response genes. In addition, human thyroid can-
cer shows increased activity of the Nrf2 pathway.
Lastly, we are outlining current approaches to
drug discovery targeting the Nrf2 pathway.

Acknowledgement: This research is supported by
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O&e1dwTikd OTpeg £xoupe OTAV Ol TTPO-OEEl-
OWTIKEG OUCIEG, OTIG OTTOIEG EKTIBETAI O Opyavi-
auoég, utrepBaivouv TNV avTiogeIdWTIKN Tou duuva.
To aveyEEAekTo OEEIdWTIKO OTPEG atrelNel TNV
opolooTacia YEow oeidwaong Twv Ammdiwv, Twv
mpwTeivwV Kal Tou DNA. O1 agpofiol opyaviopoi
EKTIBEVTAI gUVEXWG O€ €AeUBEPEG pifeg ofuydvou,
Ol OTToieg TrapdyovTal oTa pIToXévdpia amd 10
@uoioloyikd petaBoAioud kal €1iong ugicTavral
d1dpopeg €kBEoeig oe OEEIDWTIKEG TTPOORBOAEG
a6 10 TeEPIBAAOV (OTTwG O KATTVOG Tou TOIyd-
pOU). ZUVETTWG, Ol OPYOVIGMOI £XOUv €V €€EAIEel
e€eidikeupéva ouoTiuaTa IKavd va aigbdvovtal
KOl va €EOUBETEPWVOUV TIG OEEIDWTIKEG OUOTIEG.
Mia TéTo10 OTPOTNYIKN €ival va atTokpivovTal oTo
OTPEG ETTAYOVTAG T WETAYPAPH AVTIOEEIDWTIKWV
yovidiwv.

O peraypa@ikdg mapayoviag Nrf2 (NFE2-re-
lated factor 2) civar pia Tpwreivn ToU €AEyXEl
TETOIEG METAYPAPIKEG AVTIOEEIDWTIKEG ATTOKPIOEIG
TTOU €XOUV WG OTOXO va dIaTnProoUV TNV OUOI-
00TaCIa KAl VO OTTOTPEWYOUV T MOVIUN KUTTAPIKA
BAGBN. H apoucia kai eraywyipétnTa Tou Nrf2
éxel OeixBei oe TTOAAATTAOUG 10TOUG, Kal EXEl
BpeBei 6T evéxeTal OTNV TTPOCTACIA TWV TTEIPAUA-
To{WwvV, aAAG Kal Tou avBpwTTou aTrd BIAPOPES
TTaB0AOYIKEG KATAOTACEIG TTOU OXETICOVTAl ME
o&e1dwTIkd OTpEG. ZuveTTwg, o Nrf2 Bewpeital on-
HavTIKOG OTOXOG YIa avakdAuwn @appdkwy yia
éva eupl QACUO ACBEVEIWV.

O oT1dX0G TWV €PEUVWV Mag eivar va Ole-
PEUVACOUV TNV TTOPOUCIa, ETTAYWYIPOTNTA Kal
evdexopevn Aeiroupyikr) onuacia Ttou Nrf2 oto

Bupeocidn adéva. Méow NG £kkpiong Twv Bupe-
0€1I0IKWV OpHOVWY, 0 BupeosIdAG cival atrapaitn-
T0G yia TNV avdamTuén, Tnv adgnon kai To PETA-
BoAiop6. H auvBeon Twv BupeosIdIKwv OPUOVWIV
meplhapBdvel Tnv  o&eidwon Tou 1wdiou TTOU
TpocAapBdveTal amd Tn dIATPOPRA Kal TNV €TTa-
KO6Aoubn xprion Tou yia va ogeidwbei n Bupeo-
oaipivn, pia TpwTEivn amd TNV amrodounacn TnNg
oT1roiag TTpoKUTITOUV oI BupeoeIdIkéG opuodveg. MNa
TG digpyacieg autég Ta BuAakiwdn KUTTApa TOU
BupeocIdoUg TTaPAYOUV CUVEXWG UTTEPOEEIBIO TOU
udpoyovou, pia kate€oxnv ofeIdwTIKA ouaia, pé-
ow e€edIkeupévwy eviUpwv. Aegdopévou OTI n
o€eidwan eival Bacikd @aivopevo yia Tn BioAoyia
Tou Bupeocidolg, dev gival TTapddogo Tou o adé-
vag €xel auénuévn IKavOTNTA VO OAOKE OVTIOEEl-
OwTIKA Guuva. QoTO600, N aKPIBAG POPIOKN GUON
TWV avTIOEEIBWTIKWY CUCTNUATWY Tou Bupeosl-
000¢ Bev cival eTapkws yvwoTr. O1 YeAETEG pag
Ocixvouv 611 T0 ouoTnua Tou Nrf2 gvepyoTroigital
a6 o&eIdwTIKG epeBioparta Kalr PapPaKOAOYIKEG
oucieg ota Bupeoeldikd KUTTApPA, TOOO OF in Vitro
600 Kal o¢ in vivo povTéAd, Kal OTI eAéyxel Tnv
ék@paon yovidiwv avTIoEEIBWTIKAG OTTOKPIONG.
Emiong, éxouue PBpel auénuévn evepydtnTa TOU
Nrf2 ge deiyyata kapkivou Tou Bupeocidolsg amd
avBpwTroug. ATTWTEPOG OKOTOG HOG €ivalr n
@appakoloyikry otoxeuan Tou Nrf2 yia tnv mpod-
Anwn ka1 Beparreia Twv TTOIKIAWV KAl CUXVWV
TTaB0oAOYIKWV KATAGTACEWY TTOU apopolv To Bu-
peoc1dn adéva.
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ypaupa Tou MavetrioTnuiou MNatpwyv

ewpylog A. Z1TUpoUANIag

Tunpa PappakeuTikig, lMavemotApio Marpwy,
Mdrpa, Pio, EAAGG

O da&ovag Epeuvnriké Auvauiké (Unlocking Re-
search Potential) Tou MNpoypdupatog FP7-Capa-
cities, xpnuatodotei Tpotdoels  Eupwiraikwv
EPEUVNTIKWV/aKAONUATKWY QOpEWV, Ol OTTOIOI ETTI-
OeikvUouv apIoTEid. ETOXOG TOU OUYKEKPIYMEVOU
Aa&ova gival n evOUVAUWON TwV UTTOBOUWY Kal TOU
epeuvnTiKoU duvapikoU, waoTe va kabioTatar du-
vaTti n uwnAng ToidTNTag £PEUVNTIKN dpacTnpl-
6TNTa KAl EVOWHPATWON TwV QOPEWV AUTWV OF
peydAa  eupwtraikd diktua. Xta  TTAdicla  Tou
Mpoypduparog autou, 1o 2011 xpnuatodoTtidn-
kav 20 potdoelg (o€ oUvoAo 293), ye Tnv TTpod-
Taon Tou MavemoTtnuiou Ma-Tpwv SEE-DRUG va
AapBdver xpnuatodotnon 3,2 Meuros (ouvoAiko
K6oTOG épyou 3,6 Meuros). H gpguvntikr) TTpdTOQ-
on SEE-DRUG BacioTtnke oTIG €EQIPETIKEG ETTIOO-
O€IG TOU gpeuvnTiKOU duvapikoU Tou [lavemioTtn-
piou Martpwv atov Topéa NG Aouikng BioAoyiag,
¢ Bioxnueiag, 1Ng Papupakoloyiag kar NG
BiotrAnpo@opIkig.

To mpoéypappa SEE-DRUG 6¢tel Tig Bdacig yia
£peuva aIXuAG OToug TopEig TNG Mopiakng Kai
Aopikns BioAoyiag kaBwg kai Tng @apuakoAoyiag
HE OTOXO TNV TTAPAOKEUR, TN DOMIKI HEAETN VEWV
QPUPUAKEUTIKWV OTOXWV Kal TO XAPAKTNPIOUO, £V
duvdapel, BepaTTEUTIKWV POPIWV O€ in Vitro, in vivo
Kal ex vivo ouaTtiuata. Metau dAAwv, oTIg TTpo-
BAemropeveg dpdoelg, ouptrepIAapBAveTal n evi-

oxuon Tou epeuvnTikoU duvapikou Tou [laverri-
otnuiou Marpwv, n avraAlayr] TExvoyvwaoiag pe
Kévipa Apioteiag tng EU kai n eykardortaon
HovTépvou €€otTAiopoU, 6TTwG: (a) PaouaTooko-
mo NMR 700MHz €@odiaocuévo PE KPUOYOVIKA
wuxopevn probe, (B) avaBabuioyévo ZuveaTiakO
MiKpoGKOTTIO KAl AAAWV TUTTWV JIKPOOKOTTIA (TT.X.
Intravital, myographs), kai (y) poutroTikdé ouoTnua
KPUOTAAWONG TTPWTEIVWV. Ta YEANOVTIKG OQEAN
Tou Mavemotipiou MNatpwv péow TNG OAOKAHpwW-
ong tou SEE-DRUG Trpoypduuatog avapéveral
va gival ToAatTAd, kai ouvowifovtal oTa €EAG:
(a) Anuioupyia evog lepipepeiakou Epsuvntikou
lMéAou Apioreiag kal TEXvoyvwaiag ue olyxpovo
EMIOTNUOVIKO €EOTTAIOUO, Hovadikd yia Tov €AAN-
vIKO Akadnuaik6/Epeuvntikd 1076, (B) AvaBdbui-
an Tou p6Aou Tou lNavemiotnuiou MNMatpwv atn No-
TIoAvaToAikry Eupwrn oto edio TG peEAETNG, ev
QuVAEl, BEPATTEUTIKWV OTOXWV KAl GUVAPWY HO-
piwv, (y) Aiacuvdeon Tou Mavematnuiou MNarpwv
pe Kévipa AploTeiog otov EupwTraikd, ki 61 po6-
vo, Epeuvnrikd lo1o, kai (8) 2uoraon piag mAar-
@popuag avrarAayns kai UETAPOPAS TEXVOyvVwaiag
am6 Eupwtraikd kévipa Apioteiag oto lMaveri-
otiuio Martpwv kai otnv 1otk Pappakofioun-
xavia. TéAog, évag Tétolog [16Aog TexvoAoyikng
Ymepoxng kai Kaivoropia¢ 6a dnuioupynael éva
onuavTiké apiBud véwv BEoecwv Epyaciag yia IKa-
voug Kal GpIoTa KATAPTIOUEVOUG EPEUVNTEG TNG
nuedatng f g aAlodatis. Q¢ ek TouTOU, Ba
OUVEIOQEPEI OTTOTEAEOUATIKG OTNV £€a0@AAION VE-
WV EPEUVNTIKWV TTPOYPANMATWY Kal OTNV EIGPPONA
KovOUAiwv, TTpoadidovTag TTpooTIBéuevn agia aTo
MavemoTtAuio Martpwv kai Tnv MNepipépeia AuTiKRAg
EANGOaG .
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Design and Synthesis of Potent Linear and Cyclic Diru-

cotide Analogues

Kyriaki Mauridaki', Georgios Deraos®, Spiros Deraos', Theodore
Tselios', Athanasia Mouzaki?, John Matsoukas®

®Department of Chemistry, bDepartment of Medicine, University of Patras, Patras, Rio,

Hellas

Key words: Potent linear and cyclic dirucotide analogues dirucotide (MBPs;.9g), design,

synthesis

Dirucotide (MBPs;.98) is a synthetic peptide ana-
log of MBP, that consists of 17 amino acids and
tested in a phase Il trial were failed to reach his
tolerance level on previous phase Il in RPMS
patients. One of the major disadvantages of pep-
tide therapy is the activation of proteolytic en-
zymes, leading to peptide degradation. Thus we
synthesise a linear and cyclic analogues of diru-
cotide. The two analogues were synthesized by
changing the amino acid residue at position 91
from Lys to Ala. The synthesis of the linear pep-
tide, as well as of the cyclic one, was carried out
by the Fmoc/tBu methodology, utilizing the 2-
chlorotrityl chloride resin (CLTR-CI). The linear
and cyclic peptide analogues will be used in hu-
man T-cell cultures to test their immunogenicity in
patients versus healthy controls.

2Xe0IA0POG KAl ZUvOEOn 2ZNPAVTIKWY
Mpappikwy kol KukAikwv AvaAdywv
Tou Dirucotide

'Kupiokry Maupiddkn, ‘Tewpylog Aepdog,
Lymrupidwy  Aepdiog, '@e6dwpog  ToEAog,
2ABavacia MouZdkn, ‘lwdvvng Matooukag

1Tpr’]pa Xnueiag, 2T|Jr1|.|or latpikAg, MNavemoTApio

Matpwv, Mdrpa, Pio, EAAGG

To dirucotide (MBPsg2-9g) cival éva GUVBETIKO
emTIOIKS avdAoyo Tng MBP trou atroteAgital arrd
17 apivo&éa kai agiohoynbnke oe KAIVIKA dOKIun
@dong Il 6mmou améTuxe va @Bdoel 1o emiTedo
avoxng Tng @dong |l oe agBeveig TTou TTAOXOUV
amé utroTpoTTiadouca pop®ry okAnpuvong. ‘Eva
aTro TA ONUAVTIKOTEPA WEIOVEKTHMATA TNG XPONG
QUTWV TwV TTETTTIOIWV gival n ypAyopn atroikodd-
pnon Toug e€aitiag TNG OPAONG TWV TIPWTEOD-
AUTIKWV evqUpwv. MNa To Adyo auté ouvtéBnkav
KUKAIKG avdAoya. ‘ETol, ouvBéoape éva ypauuikd
Kal £va KUKAIKO avdAoyo Tou dirucotide. Ta duo
avdloya ouvtéBnkav pe aAAayr] Tou apivogikou
katoAoittou otn O6éon 91 amd Lys ot Ala. H
oUvOeon Tou YPOUUIKOU KOBWG Kal TOU KUKAIKOU
avahdyou €ylve o OTEPEN @Aon €T TG 2-
xAwpotpituhoxAwpidiou pnrivng TTou cuvduddetai
pe TNV Fmoc/tBu peBodoloyia. To ypapuikd Kkai
T0 KUKAIKO TreTTIOIKO avdAoyo Ba xpnoigotroin-
Bolv ot avBpwTriveg kKaAAiEpyeleg T-KUTTAPWY,
yia va €EeTaOTEI N avoooyovikOTNTa Twv acBe-
VWV O€ OXEON ME TWV UYIWV OPYAVICUWV.
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Raman Spectroscopic Study of Structural Changes in
Human Osteoarthritic Meniscus

Panagiota Papaspyridakou®, Dionysios Papachristou®®, Panagiotis

Megas®, Nikoletta Prokopi?,
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Christos Kontoyannis'® and Malvina
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Key words: Human osteoarthritic meniscus, structural changes, Raman spectroscopic

study

Meniscus is a crescent-shaped fibrocartilage-
nous structure located in the joint cavity, re-
sponsible of load bearing and knee stability en-
hancement. Osteoarthritis is a very common
skeletal disease, characterized by degeneration
of the articular/hyaline cartilage. Meniscus health
is usually assessed by clinical examination and
by histopathologic evaluation of excised spe-
cimens.

In the present work, Laser Raman Spectro-
scopy, a vibrational technique vyielding infor-
mation on the chemical composition of the irra-
diated specimen with non-destructive and in vivo
capabilities, was employed for the study of hu-
man osteoarthritic meniscus. The scope of the
study was the investigation of the possibility of
the technique to be used as an alternative or
complementary method for cartilaginous tissue
quality assessment.

Areas of different morphology were tracked
down by visual inspection. Collagen type Il ac-
companied with high concentrations of chondro-
itin sulfate was identified in healthy areas while
collagen type | was found in osteoarthritic spots.
Bioapatite was also traced. Spectral differences
were localized in regions which correspond to the
secondary structure of the collagen molecules as
well as in the regions where sulphur groups ap-
pear.

MeAETN Twv Aopikwv AANaywv Av-
Bpwtivou OcteoapBpikou Mnviokou
pe XpAon ®aopuartookotriag Raman

Mavayira  Mamaomupiddkou’, Alovuoiog
NamayperioTou®®, Mavayiwtng Méyac®, Niko-
AétTa pokdTtn”, Xpiotog Kovrtoyidvvng S
kal MaABiva Opkouha™”

1Tpr1pa dappakeuTikig, Mavemotmuio Matpwy,
2Tpr1pa Avaroyiag-loTohoyiag-Epppuoroyiag, la-
TP ZXOA, Mavemotiuio Matpwv, *TuRua
MaBoAoyiag, latpikry ZxoAr, MavemioTipio Pitts-
burgh Pittsburgh, PA, USA, 5EIXHMYO/ITE, Ma-
10, Pio, EAAGG

O unviokog e€ivar nuiceAnvoeidig dourn TTou
EVTOTTICETAI OTNV TTEPIOXN] TOU yovdTou, TTPoodi-
dovTdg Tou avToxf oTa @opTia, KaBwg armoppodd
TOouG Kpadaopoug kal evioxUel Tn oTaBepOTNTA
Tou. H ooteoapBpinda civar pia cuxvd eugavi-
¢opevn OKeAETIKN) vOOOG TTOU XapakTnpieTal amo
amroddéunon Tou apBpikol xo6vdpou. H ekTipnon
TNG KATACTACNG TOU UNVIOKOU TTPayUATOTTOIEITal
ME KAIVIKA €EETAON Kal pE 10TOTTABOAOYIKN aVAAU-
an XEIPOUPYIKG aPaIpOUUEVWVY DEIYUATWV.

21V Trapouca epyacia PEAETHONKE avBpwTri-
VoG 00TE0aPBOPIKOG pnviokog pe xprion g da-
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opaTookoTiag Raman, oG TEXVIKAG N KaTa-
OTPOYIKAG YE duvaTOTNTA iN VIVO EQAPUOYNG, TTOU
AapBdver TAnpogopicg amd g dovroeig Twv O¢-
OMWV TWV XNUIKWV OUCTATIKWY Tou OgiypaTog.
ZKko1og ATav va diepguvnBei Katd Toco Ba ptro-
polOe n TEXVIKA QUTH va XPnolgotroindesi wg
oUUTTANPWUaTIKA 1 €vaAAakTIKh péBOBOG yia Tn
O1dyvwaon TG 0oTe0apOPITIOAG UE XPHON OTITIKWV
IVWV CUUBATWV PE Ta apBpooKOTTIa.

Kartd mn peAétn TautotroiBnkav dopikéG ahAa-
YEG OTOV UNViOKO Ol 0TT0ieg guvodEUoUV TN vOOO.

YUYKEKPIPEVA, avixvelTnke KoAAayévo tutrou I
OTO UYIEG TUHO TOU UNVIOKOU OUVODEUOUEVO aTTO
uwnA ouykévipwaon BenkAg XovdpoiTivng Kal
KoAMayovo TUTToU | 0TV 00TEOPOPIKN TTEPIOXN
Tou dgiypaTog, KaBwg etTiong Kai ixvn Bloarraritn.
O1 diI0QopéG OTA QACHATA TWV TTEPIOXWV QUTWV
EVTOTTICOVTAI OTIG TTEPIOXEG TTOU AVTIOTOIXOUV OTN
OcutepoTtayry dour] Tou KoAAayovou KaBwg Kal
oTtnv Tepioxn O1ou gpgavigovtal o1 BOVATEIS TG
B¢likiig opadag.
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Study of Chlorotoxin Peptide Synthesis
Anthoula Konstantara, Dimitrios Gatos

Department of Chemistry, University of Patras, Patras, Rio, Hellas

Key words: Chlorotoxin peptide, synthesis

M-'CM-PACETTDH-QM-A-RK-C-DD-4C-5C-6-6K-6-R-GH*C-Y-6-P-0C-LFC-RNH,

Figure: Sequence of 36 amino acids of Chlorotoxin.

The Disulfide bond is a covalent bond which
determines the shape of a protein in space en-
sures its structural stability and contributes its
biological action. The aim of this research project
is the study of synthetic peptides, which are rich
in disulfide bonds. For this investigation chloro-
toxin was chosen, which is a 36 amino acid pep-
tide with four disulfide bonds and has amide
group at C-terminal residue. It is the first reported
high affinity peptide ligand for CI" channels and it
blocks small conductance chloride channels.
Chlorotoxin specifically and selectively interacts
with MMP-2 leading to inhibition of angiogenesis.
The peptide was synthesized by standard
Fmoc/tBu solid phase synthesis on CTC-resin.
Furthermore, partial condensation of two peptide
segments was applied in liquid phase. The forma-
tion of disulfide bonds was achieved using ran-
dom fold in different oxidizing conditions.

MeA€tn 2uvBeong Tou letrTidiou
XAwpotogivn
AvBouAa KwvoTtavtdpa, AnunTtpiog arog

TuAua Xnueiag, MavemaoTAiuio Matpwy, MNdTpa,

&

Pio, EAAGG

O 0100UAQIBIKOG BeOPOG gival évag TUTTOG OMOI-
otroAikoU deopoU TTou KaBopilel TO OXNMa HIag
TPWTEIVNG O0TO XWPO, €ac@aAilel TN doUIKN TNG
oTaBepdtnTa Kal guPBdAAel otn BioAoyikr) dpdon
TNG. H TTapouca epyacia €ixe oKomo TN PEAETN
ouvBeong TeTTIOiWV TAOUGIWY OE OICOUAQPIDI-
KoUg deopoug. To memTidlo Tou emIAéXBNKE yr’
autr) TN peAETN nrav n XAwpoto&ivn (CITx), TTou
01a6¢Tel 36 apivogéa €k Twv OTToiwv Ta 8 givail
KuoTeiveg evwpéveg pe 4 Oi1oouA@IdikoUg  Oe-
opouUG. Oa mpétrel va onuelwbei 6T n CITx oTo C-
TEAIKO dkpo TnG BlaBEéTel apidlio. O BioAoyikdg pod-
Aog Tng €ival va PTTAOKApEl TOuG PIKPAG aywyl-
poétnrag diavhoug CI kal va OeopevEl TIG TTPwW-
1eiveg MMP-2, 0dnywvTtag o€ avaoToAr) Tng ayyel-
oyévveong. H ouvBeony g Cltx €yive pe emi-
prikuvon tTng aAucidag kard atadia (step by step)
oc OoTePE GAON XPNOIMOTTOIWVTAG WG OTEPED
uéaTpwpa v CTC-pnrtivn, KOBWG Kal PE TUN-
MaTIKA CUPTTUKVWON U0 TTETTIOIKWY TUNUATWY
o€ uypn @don, ouppwva pe Tnv Fmoc/tBu peBo-
doAoyia. Ta 10 oXNUATIGPO TwV BICOUAPIDIKWV
OECUWV £QApPUOOTNKE N TUXaia 0geIdWTIKA avadi-
TAwoN o€ B1APOoPEG OLEIDWTIKEG GUVONKES



148 REVIEW OF CLINICAL PHARMACOLOGY AND PHARMACOKINETICS, INTERNATIONAL EDITION 2012

REVIEW CLINICAL PHARMACOLOGY AND
PHARMACOKINETICS INTERNATIONAL
EDITION 26: 148-149 (2012)
©PHARMAKON-Press

Brain Region-specific Protection of Developing Rats
against Selenium Induced-oxidative Stress with Saffron

Extract

Athanasia Mitropoulou®, Anastasia-Varvara Ferlemi*, Olga Makri?,
Konstantinos Georgakopoulos?, Margariti Marigoula®, Foteini La-

marit
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Key words: Brain region-specific protection, developing rats, selenium induced-oxidative

stress, Saffron extract

Selenium (Se) is an important constituent of
many antioxidant enzymes. In large quantities,
however, it is highly toxic and carcinogenic. Ac-
cording to previous in vitro and in vivo studies in
our laboratory, the extract from Crocus sativus
(saffron) stigmas shows significant antioxidant
activity. In this study, our aim was to study the
effect of administration of high concentrations of
sodium selenite (Na,SeO3) and also of the co-
administration of the saffron extract in individual
brain regions (cortex, midbrain, cerebellum) in
developing rats. The rats were divided into four
groups (n = 6/group): Se: 20 umol Na,SeOas/kg
(subcutaneous-10th day after birth), CrSeCr: 60
mg dry saffron extract/kg (intraperitoneally - day
9)/20 pmol Na;SeOs/kg (subcutaneous - day 10)/
60 mg extract/kg (intraperitoneally - day 12),
CrSeCr: 20 ymol Na;SeOs/kg (subcutaneous -
day 10)/60 mg saffron extract/kg (intraperi-
toneally on 11th and 12th day). Control animals
received normal saline injections on the respec-
tive days. The animal body weight was recorded
at regular intervals. Levels of lipid peroxidation
(malondialdehyde, MDA) were determined fluori-
metrically and the activity of catalase with a
photometric assay in tissue homogenates. The
weight of animals in all groups was significantly
reduced (Se: 13.21%, CrSeCr: 13.83%, CrSeCr:
10.69%) compared with controls. MDA levels
were significanly increased (45.32%) only in the

midbrain of the animals that received Na;SeOs3
and not in the cortex and cerebellum compared to
controls. In the groups treated with saffron ex-
tract, the lipid peroxidation was significantly re-
duced (CrSeCr: 41.48%, CrSeCr: 36.16%) only in
the cerebellum compared with controls. In addi-
tion, in the group SeCrCr, MDA level was signifi-
cantly reduced in the midbrain (34.37%) com-
pared with the elevated peroxidation recorded in
the Se group. In conclusion, administration of
Na,SeOs to developing rats negatively affected
their development. Our results show cerebral
antioxidant protection of rats with saffron against
selenite-induced oxidative stress in a region-
specific way.

loToc1dikr) [MpooTtacia Eyke@aAKwv
Meploxwv AvamrTucoopévwy Emipowv
atmd TNV ZeAnvio-erayopévn O&eIdwTI-
K Karamovnon pe Zuyxoprniynon Ek-
XUAiopaTtog Kpokou

Abavaoia MnrpomoUAou*, AvacTacia-Bap-
Bdpa dephéun’, OAya Makpr?, KwvoTtav-
Tivog stpyaKéTrou)\oglz, MapiyouAha Mapya-
pitn’, Pwreiv) Aduapn
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Turpa GappakeuTikig, “Turiua OpBaApoloyiag,
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To oeAfjvio (Se) eival onuavtikdé GuOTATIKO
TTOAMWV  avTIOEEIBWTIKWV eVEUPWV. € PEYAAES
TO0OTNTEG, WOTOCO, €ival 18I0iTEPA TOEIKO Kal
KOPKIVOYOVO. ZUPQWVA PE TTPONYOUMEVEG in Vitro
KOl in vivo pEAETEG TOU €gpyacTnpiou pag, To
eKXUAIOPa Twv OTUAwV Tou Crocus sativus (Kpo-
koG Koldavng) ep@avigel onuavTikr) avTiogeIdwTIK
dpdon. ZKOTTOG TNG £pYaciag pag ATav n PEAETN
TNG €TidpaACNG TNG XOPHYNonNg UWNAWV CUYKEV-
TpWwoswv aeAnviwdoug vatpiou (NazSeOs) kKabwg
Kal TNG XopAynong peBavoAikoU ekXUAioHATOG
KPOKOU Of€ ETIPEPOUG  EYKEQPOAIKEG  TTEPIOXEG
(pAoi6g, peoeykE@alog, TTapeyke@alida) ava-
TITUOCGOUEVWY ETTIMUWY. Ta Treipapatdlwa Xwpi-
aTnkav o€ TE00EPIG opddeg (n=6/ouada): Se: 20
pmol Na,SeOs/kg (utrodopIa -10" nuépa WeTa TN
yévvnorn Toug), CrSeCr: 60 mg ekXUNIGPATOG KPO-
Kou/ kg (svdotrepitovaikd - 9" nuépa) / 20 pmol
Na,SeOa/kg (urodopia - 10" nuépa) / 60 mg &k-
XUAiopatog/kg (svdotrepitovaikG - 127 nuépa),
SeCrCr: 20 umol Na,SeOs/kg (utTodopia - 10"
nuépa) / 60 mg ekxulioparog kpdkou/kg (evdortre-
piTovaikd - 11" kar 12" nuépa), HAPTUPEG: EvETIPa
QUOIOAOYIKOG OpPOG OTIG AVTIOTOIXEG NUEPES. To
OWMATIKO BApog Twv {wwv KaTaypa@otav avd

TaKTA OlaoTAPATA. XTOUG UTTG pEAETN 10TOUG
TpoodiopioTnKav, QBOPICUOMETPIKG, Ta ETTITTEDA
G AImIBIKAG UTTEPOEEIdWANG Kal QWTOUETPIKA N
evepyoTnTa NG KataAdong. To cwpuartikd Rdpog
Twv JWwv OAwWV Twv Ouadwv ATAV OTATICTIKWG
onuavTika  peiwpéva  (Se:  13,21%, CrSeCr:
13,83%, SeCrCr: 10,69%) OUyYKPITIKG HE TOUG
pdapTtupes. Ogov agopd otn AImIdIK UTTEPOEEi-
dwan, ota {wa Tou £AaBav 1o Nap,SeOs Ta €TTi-
meda TG MDA au&ibnkav (45,32%) uévo GT0 pE-
oeykEQAAo o OUYKPION PE TOUG JAPTUPEG Kal OXI
oTO QAOIS KaI OTNV TTAPEYKEPOAIDA TWV ETTIHUWV.
ZTIG OpAdEG TTOU XOopnynonke To ekxUAIOUO TOu
Kpokou n AImdIkn utrepogeidwaon ATav onUAvVTIKA
ehattwpévn (CrSeCr: 41,48%, SeCrCr: 36,16%)
o€ OoX£ON ME TOUG UAPTUPEG POVO OTNV TTEPIOXN
™G Tapeyke@aAidag. EmmmAéov, otnv opdda
SeCrCr n MDA Atav OTATIOTIKWG ONUAVTIKA MEI-
wWHEVN OTo peoeykéalo (34,37%), oe olykpion
ME Ta augnuéva eTiTeda UTTEPOLEIdWONG TTOU EV-
TOTTiOTNKAV GTNV OUAda Se. ZUPTTEPACUATIKA, N
xopriynon tou Na,SeOs GTOUG QVATITUOGOUEVOUG
ETMiYUEG eTTNPEace apvnTikG TNV avdamTugr Toug.
Ta amroteAéopara deixvouv TTPOOTACIA TOU EYKE-
PAAOU TwV ETTIHUWV ME TO eKXUAIOPa Kpdkou
€vavTl TNG oeANVIO-ETTAYWHEVNG OEEIBWTIKAG KaATA-
méVNoNng ME 1I0TOEIBIKG TPOTTO.
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Regulatory T-cells in in situ Squamous Cell Carcinoma of

the Skin

A. Stravodimou?, H. Papaioannou?, J. Lakoumentas®, H. Papada-

ki*, C. Scopa?, H. Kourea?
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Key words: Cell carcinoma of the skin, in situ squamous, regulatory T-cells

Background: Regulatory T-cells (Tregs) are a
subpopulation of CD4 T-lymphocytes, which
maintain tolerance to self-antigens and partici-
pate in tumor tolerance thus facilitating tumor
growth. Tregs are defined by expression of tran-
scription factor Forkhead box P3 (Foxp3), which
is necessary and sufficient for their development
and function. Foxp3 is considered the most reli-
able marker to detect Tregs and can be used for
detecting this cell population in tumor.

Purpose: In this study, we evaluated the pre-
sence of Tregs in in situ (IS) squamous cell car-
cinoma (SCC) of the skin in order to find differ-
ences in the density of Tregs between IS carci-
noma, adjacent benign tissue (BN) and actinic
keratosis (AK), a precancerous lesion often pre-
sent at the edges of the neoplastic tisssue.
Methods: We investigated 21 cases of in situ
SCC of skin, 10 of which had adjacent AK and 18
had adjacent BN. Tregs were identified using
immunohistochemistry with monoclonal antibody
for Foxp3. In every case, Tregs were detected
around IS SCC, AK and BN. The areas of heavi-
est infiltration by Tregs were recognized and ana-
lyzed using image analysis. Statistical analysis
was performed using Wilcoxon’s rank Sum test.
p-values <0.05 were considered statistically sig-
nificant.

Results: The median of Tregs’ number around
BN, AK and IS SCC was 29, 117 and 174, re-
spectively. Tregs around IS and AK were more
numerous than those adjacent BN (174 vs. 29,
p<0,001 and 117 vs. 29, p<0,014, respectively).

Conclusions: Treg infiltration of the skin increases
early from the precancerous AK and IS SCC indi-
cating early involvement of Tregs in the develop-
ment of SCC.

PuBuioTikd T-Aegpgokuttapa oe Ev-
doemBnAiako (in  situ) TMAakwdeg
Kapkivwua Aépuatog

A. ZtpaBodrpou’, E. Mamaiwavvou?, I. Aa-
koupévtac®, E. Mamaddkn®, X. kéma?, E.
Koupéa®

lAIGTpr]lJGTIKé Metarmtuyiakd Mpdypappa Ztrou-
dwv larpikng Xnpeiag, 2EpyouJTr']plo MaBoAoyikng
AvaTtopIkAg, 3'Ep\(ou:vTriplo latpikrg PUOIKAG, 4Ep-
yaoTrpio Avaropikig, Tunua latpikng MNavemioTn-
pio Matpwv, MaTpa, Pio, EAAGG

Eicaywyn): Ta puBpioTikd  T-Agp@okUTTOPQ
(Tregs) €ival uTTOTTANBUOHOG Twv CD4+ T-Agugo-
KUTTApWV, TO OTTOIa ETTAYOUV TNV AQUTOOVOXH, VW
OTOUG OYKOUG €TTayouv avogoavToxf. Ta Tregs
xapakrtnpi¢ovtal amd Tnv EKQPAGCn TOU PETAYPO-
@IkoU Trapdyovta Forkhead box P3 (Foxp3), o
oTroiog €ival avaykaiog Kail IKaveg yia Tnv avd-
mTuén Kai Asitoupyia Toug. O Foxp3 Bewpeital o
mAfov afiomioTog Oeiktng avixveuong Twv T-
PUBUIOTIKWY KUTTAPWYV Kal WTTOPEI va XPNnOIUo-
1oinBei yia Tv agloAdynon autol ToU KUTTAPIKOU
TANBUoPOU GTOUG BYKOUG.

2KOTTOG: Z€ aUTN TN PEAETN EKTIUACOUE TNV TTa-
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pougaia Twv Tregs oto evdoemBOnAiakd (in situ/IS)
TAOKWOEG Kapkivwpa Tou dépuatog yia avadr-
™on dla@opwv OTNV TTUKVOTNTA QUTWV OTOo IS
KOpKivwua, g€ oUyKpIon PE TNV ouxvd TTapouca
akTivikiy kepdtwaon (AK), n otoia amoteAei v
TPSdPOUN TTPOKAPKIVIKY aAAoiwon Kal TO TTapa-
Keipevo KaAdnBeg déppa.

YAIKS kai péBodor: Mehetioape 21 Bioyieg Oép-
paTog acBevwv pe in situ TTAAKWOEG KapKivwya,
€K Twv oTroiwv o1 10 Bioyieg euavifav TTapaKei-
peveg aAoiwaeig AK kar o1 18 Tautdypovn Utrap-
&€n Tapakeigevou kaAorBoug emiBnAiou. MNa Tnv
avixveuan Twv Tregs dlevepynBnKe avocoioToxn-
MIKOG EAEYXOG PE PHOVOKAWVIKO AVTiIOWUA YIO TOV
mapdyovra Foxp3. Ze kdBe mepioTaTikG avaln-
™Onkav Ta Tregs yUpw amd Tnv Tapuen Tou IS
MK, g AK kai tou kaAoriBoug (benign/Bn)
emBnAiou. ZTig TrEPIOXEG aUTEG DlakpiBnkav ol B¢-

o€IG JE TO PeYOAUTEPO aplBud Tregs Kal KaTa-
METPRBNKE pe oloTnUa avdAuong €IkGvag o apib-
oG autwv. AkoAouBnoe oTamioTik avdAuon e
10 Wilcoxon’s rank Sum test. Qg 6plo OTATIOTIKAG
onuavTikdTNTag Bewprndnke 1o p <0.05.

ArmroreAéopara: H didueon Ty Tou apibpol Twv
Tregs yupw amd 1o Bn déppa, v AK kai 1o IS
MK Arav 29, 117 kai 174, avriotoixa. Ta Tregs
nrav mepIoooTEPA YUpw atrd T0 IS o¢ oxéon pe
T0 KaAdnBeg Oépua (174 vs 29, p<0,001) kai
yOopw amd v AK oe¢ oxéon pe 10 KAAONOeg
0éppa (117 vs 29, p=0,014).

Suptrepaopara: H aténon tou apiBpol Twv Tregs
amé 10 KaA6GNOeg Bépua tpog v AK kail 1o IS
MK gionyeital T CUPPETOXN TWV KUTTAPWY QUTWV
otnv avdamTuén kai eEENIEN Tou
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Expression,

Purification and Biochemical

Characteri-

zation of N-Acetylglucosamine Deacetylace (BC2929) of

Bacillus cereus

Konstantina Mpoura

The bacterial cell wall gives stability and viabil-
ity to the bacterial cell. It is composed of peptide-
glygan, a polymer of repeating disaccharide-
tetrapeptide unit (GlcNac-MurNAc-pp). For the
creation of bacterial cell is required the deacetyla-
tion of peptydoglycan, that is performed by ho-
monymous enzymes.

Peptidoglycan deacetylases are members of
carbohydrate esterase superfamily 4 (CE4). They
have a highly conserved catalytic center, the
NodB domain. The genome of B.cereus has 6
peptidoglycan deacetylases, three of them have
already been studied (BC1960, BC3618,
BC1974).

In this study, the gene of BC2929 was ex-
pressed in E.coli and purified via NiNTA affinity
chromatography and size exclusion chromato-
graphy. The overall yield was determined at 1 mg
purified protein /culture L, using Bradford assay.
Quantities of purified BC2929 have already been
used for crystal trials.

‘Exgppaon, KaBapiopdg kai Bioxnuikog
Xapaktnpiopds NG N-AkeTUAOYAUKO-
Capvikig AtrakeTuldong (BC2929) Tou
Bacillus cereus

KwvaoTavriva Mtroupa

To BakTnpIoKG KUTTAPIKO TOiXWHA TTPOCDIdEl
oT100epOTNTA KON TTPOCTACIa aTa BaktApia. Auto
atroteAeiTal oo TETTIOOYAUKAVN, £va TTOAUPEPEG
TToU OTroTeEAEiTE ammd emavalapuBavopeveg povd-
0eg: dioakyapitn-terpatemmidiou (GIcNAc-MurNAc-
pp). MNa Tn dnuioupyia Tou KUTTAPIKOU TOIXWHATOG
OTTQITEITAI ATTOKETUAIWON TNG TTETTTIOOYAUKAVNG, N
OTTOIx EKTEAEITAI OTTO OPOVUPA EVEUMA.

O1 amokeTuhdoeg NG TeMTIOOYAUKAVNG €ival
MEAN Tng utrepoikoyéveiag 4 (CE 4). Autég éxouv
éva uwnAd ouvtnpnuPEVo KaTaAuTIKO KEVTPO, TNV
NodB Tepioxr. To yovidiwpa Tou B. cereus £xel 6
OTTOKETUAGOEG TNG TTETTTIOOYAUKAVNG, TPEIG EK TWV
otroiwv £xouv Ron peAetndei (BC1960, BC3618,
BC 1974).

>¢ auth TN peAETn, TO Yovidio BC2929, ek¢ppd-
otnke og E. coli kai kaBapioTnke PHEOW XpwHa-
TOypO@iag ouyyEvelag 1I6VTWV VIKEAIOU Kal Xpwpa-
Toypagiag poplakou arrokAsiopou. H amrédoon
TpoodlopioTnke 0 1 mg KaBapIoPEVNG TTPWTEI-
vne/L kaAAiEpyeiag, XpnoIPoTrolwvTag TN uéBodo
Bradford. Moo6tnTteg NG KaBapiouévng BC2929
éxouv AdN xpnoiyotroindsi g€ DOKIUEG KPUGTAA-
Awong.
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Study of Collagen in Biogenic Materials Using Raman
Spectroscopy: The Dehydration Effect

Sofia Kouvaritaki', Martha Vardaki!, Sofia Panteliou?, Christos
Kontoyannis™* and Malvina Orkoula®

1Department of Pharmacy, 2Department of Mechanical Engineering and Aeronautics,
University of Patras, ®Institute of Chemical Engineering and High Temperature Chemical
Processes, FORTH, GR-26500, Patras, Rio, Hellas

Key words: Collagen, biogenic materials, dehydration effect, Raman spectroscopy

Bone is a biogenic material that consists of an
inorganic phase, the bioapatite, and an organic
matrix which main constituent is collagen type I.
Collagen is a highly cross-linked fibrillar protein
which enhances the mechanical and biochemical
properties of bone. In this study, the changes of
collagen due to different storage and degradation
conditions (i.e dehydration) are presented. Sev-
eral parts of human bones (mandible, femoral
head) were analyzed with Raman spectroscopy.
Spectra were recorded from both dehydrated and
specimens placed in PBS solution (Phosphate
Buffered Saline), which is used for collagen’s
hydration. After deconvolution of bands under the
amide | envelope (1595-1710 cm'l), the ratio of
the non-reducible to reducible collagen cross-
links [1(1658 cm™ + 1668 cm’l)/I(l680 cm™ +1690
cm’l)], which is an indicator of the quality of col-
lagen, was calculated. In the dehydrated speci-
mens, a shift of the maximum and also a change
in the ratio of amide | sub-bands were observed.
These changes were reversible for limited stay in
this state. After prolonged exposure of bone in
environmental conditions and dehydration, the
reversibility is restricted.

MeAétn Tou KoAhaydévou oe Bioyevn
YAIka pe Xprion ®acpatookoTriag Ra-
man. H EtriTrrwon tng ApuddTtwong
Sopia  KouBapirakn', Mdpba Bapédm;,
Togia MavreAiou?®, XpioTog Kovroyidvvng
kai MaABiva Opkouia®”

Tuipa dapuakeuTikic, “TuARua MnxavoAdywv

Mnxavikwv kar Agpovautrnywv, [lavemaTripio
Matpaov, *EIXHMYO/ITE, Mdrpa, Pio, EAAGS

To ootd cival éva Bloyevég UAIKO TTOU aTTOTE-
Agitan a1 TNV avépyavn @daacn, To BloaTraritn, Kai
TNV OPYQVIKA, TTOU ouvioTaTal KUpiwg atré KoAAa-
yoévo 10tTou |. To koAAayovo cival pia e€aipeTikd
Ivwong Tpwreivn Ye OTOUPOBECUOUG, TTOU EVI-
oxUel TIG PNXAVIKEG Kal BIOXNMIKEG 1010TNTEG TOU
ooToU. ZKOTTOG TNG TTaPOUCOS Epyaciag gival n
avadeign Twv petafoAwv Tou KoAAayévou o€ TUR-
HOTO 00TOU, OQEINOPEVEG OTOV TPOTTO ATTodOUN-
ong Kar ouvtrpnong Tou (Tr.x aguddrwon). Me-
AetABnkav TuARuata avlpwITivwy 00TWV (KATw
yvabog, Ke@aA unpiaiou ogToU) PE PACUATOOKO-
mia Raman. Karaypd@nkav @douata o€ deiypata
agudatwpéva kal o deiypara Tou gixav ToTrobe-
Oei oe puBuioTik6 BiIGAupa PBS (Phosphate
Buffered Saline) yia evuddtwaon Tou KoAAayovou.
‘Yotepa amd eme€epyacia Twv QACUATWV KOl
OIaXWPICHUO TWV KOPUPWV TTOU GUVUTTAPXOUV K-
Tw amd TNV eupgia yrdvra Tou apidiou | (1595-
1710 cm’l) TOU KOAAaybévou utToAoyioTnke n ava-
Aoyia pn avaywyidwy TTPOG avaywylhdoug GTau-
podETpOUC Tou KoAAayovou [I(1658 cm™ + 1668
cm™) / 1(1680 cm™ +1690 cm™)] TAPEUETPOS N
oTroia aTreikovilel TNV KaTdoTaon oTnv otroia Bpi-
okeTal 1o OiKTUO TOUu KOAAayovou. 10 AQUOATW-
péva Oeiypata TTapatnpABnKe WETATOTTION TOU
peyioTou KaBwg kal PeTaBoAr) otnv avaloyia Twv
KOPUQWV Tou apidiou |, HETOBOAEG QVTIOTPETTTEG
yio TTEPIOPIOUEVN TTAPAMOVI) OTNV  KATAOTAON
autr). Metd ammé TapareTapévn a@uddTwaon Kal
£€kBeon Tou 00oTOU O€ OUVONKeG TTEPIBAAAOVTOG N
QVTIOTPETTTOTNTA TTEPIOPICETAI.
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Synthesis of Novel Halogenated 2’-Hydroxy-chalcone
Analogues: Conformational Analysis and Evaluation of
their Antioxidant and LOX Inhibitory Activity

D. Podaras'?, T. Liargkova®, P. Kefalas®, D. Hatzipavlou-Litina®, A.
Detsi', P. Zoumpoulakis®

'National Technical University of Athens, School of Chemical Engineering, Department
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ens, Hellas; 2Institute of Organic and Pharmaceutical Chemistry, National Hellenic Re-
search Foundation, 48 Vas. Constantinou Ave.,11635 Athens, Hellas; *Aristotle Univer-
sity of Thessaloniki, School of Pharmacy, Department of Pharmaceutical Chemistry,
54124 Thessaloniki, Hellas; 4Department of Food Quality and Chemistry of Natural Prod-
ucts, Mediterranean Agronomic Institute of Chania, 73100 Chania, Crete, Hellas

Key words: Synthesis halogenated 2'-hydroxy-chalcone analogues, synthesis, con-

formational analysis, antioxidant, LOX inhibitory activity

Lipoxygenases (LOX) are iron-containing en-
zymes which, in humans, play a key role in the
biosynthesis of leukotrienes. Inhibitors of lipoxy-
genases have attracted attention as potential
agents for the treatment of inflammatory and al-
lergic diseases, but their therapeutic potential has
now been expanded to certain types of cancer,
cardiovascular diseases and pathophysiological
conditions involving oxidative stress.

As a continuation of our ongoing research to-
ward the design and synthesis of compounds
possessing dual antioxidant-anti inflammatory
activity aiming mainly at the inhibition of LOX, we
have focused on the a,B-unsaturated carbonyl
framework of chalcones, the flavonoid pre-
cursors, as a potential lead structure. Herein we
present the synthesis of the novel halogenated
2’-hydroxy-chalcone analogues and the evalua-
tion of their antioxidant and anti inflamematory
activity. Finally, a correlation between their bio-
logical activities with their conformational features
in solution was attempted using conformational
analysis studies.

2uvBeon Néwv AvaAoywv AAoyovw-
MéVWV 2’-udpogu-xaAkovwyv. Alauop-
QwrTik AvdAuon kai AgloAdynon Tng
AVTIOZEIDWTIKNAG Kal TNG AVTIQAEYO-
vwdoug Apdong

A. Moddpac'?, O. /\IGpXKéBGS, M. Kepdhac®,
A. Xargnmauou-Aitiva®, A. Aéton', M. Zou-
MTTOUAGKNG?

lZxo)\r] Xnuikwv Mnxavikwv, Epyaotripio Opyavi-
kng Xnueiag, EBvikd Metoofio MoAutexveio, lMo-
AutexveioUtroAn Zwypdgou 15780, ABrva, 2lvaTi-
ToUTo OpyavikAg kal PapUakeuTIKAG Xnueiag,
EBviko 18pupa Epeuvwv, Bao. KwvaTavtivou 48,
11635, A6rjva, *EpyacTripio PapuakeuTikAg Xn-
peiag, PApUAKEUTIKN ZXOAR, Aflormé)\ao Mave-
TOoTAYIO, 54124 Ocooahovikn, “TuAua MoidtnTag
Tpogiywv kar Xnueiag duaikwv Mpoidviwy, Me-
ooyelakd Aypovouiké Ivotitouto Xaviwv, 73100
Xavid, Kpntn, EAAGG

O1 Mirro€uyovdoeg (LOX) amroteAolv petaAdo-
évfupa Ta OTToiad gTOV QvBPWTTIVO Opyaviouo,
diadpapariouv KUpio pdAo otn BioouvBeon Twv
AeukoTpieviwv. Or avaoToAgig Twv eviUPwWY auTwv
0100£TOUV ONUAVTIKO BEPATTEUTIKO £UPOG TTOU TTE-
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pIAapBavel @Asypovwdelg kal aAAEPYIKEG TTABR-
o¢€1g, d1apopoug TUTTOUG KapKivou, KapdIlayyeIakEG
TTaBRoEIS KAl TTABOPUAIOAOYIKEG KATAGTACEIG TTOU
opeilovTal og 0EEIBWTIKO OTPEG.

AvTtikeigevo NG Tapolocag epyaciag gival n
ouvBeon vEwv avaAdywv 2-udpou-XaAKovwv,
TPOOPOPWY EVWOEWV Twv @AaBovoeidwy TTou
O1a6éTouv a,B-0KOPECTO KAPPBOVUAIKG UGTNHA WG
KUPIO OOMIKO XOPAKTNPIOTIKG Kal 1 PENETN TNng

avTIoEeIdWTIKAG dpAong KABWG Kal TNG IKAVOTNTAG
TOoug va avaotéhouv Tn Opdon NG Aimmoguyo-
vdong. Emixeiprionke, T€Aog, n cuoxémion Tng Plo-
Aoyikng dpdong Twv vEwv avaloywv pe Ta dia-
HOPPWTIKA TOUG XOPAKTNPIOTIKA o€ diGAupa, TTou
TPoéKUYAV pPE XPron aAyopiBuwy dIaNopPWTIKAG
avdAuong.
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Structural Characterization of Glycosaminoglycans Using
Raman micro-Spectroscopy

Eleni Kamilari*, Christos Kontoyannis®?, Fotini Lamari* and Malvi-

na Orkoula®”
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Key words: Glycosaminoglycans, structural characterization, Raman micro-spectroscopy

Glycosaminoglycans (GAGs) are anionic linear
polysaccharides containing a repeating di-
saccharide unit. GAGs, as major constituents of
extra-cellular matrix, regulate various cellular fun-
ctions and have a broad variety of cosmetic and
pharmaceutical applications. The commonest
methods for identifying GAGs, include enzymatic
digestion and analysis with separation tech-
nigues. In this work, GAG compositional data was
obtained by micro-Raman spectroscopy, a rapid,
accurate and non-destructive technique, for the
identification and structural characterization of
GAGs in various pharmaceutical forms and the
determination of possible GAG-protein interac-
tions. Comparing the Raman spectra, character-
istic vibrational frequencies of the functional
groups of GAGs were detected to be used for the
direct identification of these molecules. In addi-
tion, this methodology was applied for the qualita-
tive determination of GAGs in snail mucus and
we were able to identify hyaluronan, while there
is also strong evidence for the existence of
heparan sulfate and heparin.

Aopikdg Xapaktnpiopdg NAukolapivo-
yAukavwv pe PACPATOOKOTTIA MiCro-
Raman

EAévn KaunAdpn', Xpiatog Kovroyidvvng'?,
dwrevy Aduapn* kai MaABiva Opkouha™

lTpr?ua Papuakeutikng, MNavemortruio Matpwv,
2EIXHMY®OIITE, Matpa, Pio, EMdg

O1  yAukoCapivoyAukdveg (GAGS), QviOVvTIKOI
YPOAUUIKOi  TTOAUCOKXOPITEG TTOU  aTroTEAOUVTOI
a6 emavalapBavoueveg SIOOKXAPITIKEG HOVA-
0¢eg, puBpifouv dIAQOoPEG KUTTAPIKEG DIadIKATIEG
KOl XpnolgotrolouvTal upiéwg TO600 OTNV KOOE-
ToAoyia 600 Kkal OTnV @QapuokeuTikr. Or1 o
yvwoTéG péBodol yia Tnv TautoTroinan Twv GAGS
mepIAapBdvouv katepyaoia pe €10IKEG Audaeg Kai
0T OUVEXEID avAAuon Twv TTPOKUTITOVTWV BICa-
KXAPITWV PE DIaXWPIOTIKEG PEBODOUG. TNV Tra-
pouca epyacia, XPNOIYOTTOINONKE N @ACUATO-
okoTtria micro-Raman, pia ypriyopn, akpiBrg kai
UN KOTOOTPETITIKI) TEXVIKA, yiO TNV TAUTOTTOiNON
Kal To dopikd xapaktnpiopd Twv GAGs ot 0id-
(POPEG PAPHUAKOTEXVIKEG WOPQPEG, KABWG €TTiong
Kal yia Tov TTpoadiopioud meavwv aAAnAemIdOpd-
oewv Twv GAGS pe TTpwreiveg. A6 Tn gUyKpPIoN
TWV QACUATWY TTPOEKUYE OTI XOPAKTNPIOTIKEG
OuxXvOeTNTEG BOVNONG TWV AEITOUPYIKWVY OUAdwWV
Twv GAGS ptropouv va xpnoigotroinéouv yia Tnv
dueon Ttautotroinon kai didkpion autwv. H ev
Aoyw peBodoloyia epapudaTnke €TTioNg yia TNV
TTo10TIKA) avdAuon Tng BAEvvag caliykapioU, 6TTou
TauToTrOINBNKE UAAOUPOVIKO O&U, £V UTTAPXOUV
Ioxupég evdeiCeig yia Tnv Utrapén niapivng Kai
BenKkig nTapdavng.
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Syntheses of Artemisinin Conjugates with Polyamines
P. Tsoukala, G. Magoulas, D. Papaioannou, C. M. Athanasso-

poulos*

Synthetic Organic Chemistry Laboratory, Department of Chemistry, University of Patras,

Patras, Rio, Hellas
kath@chemistry.upatras.gr

Artemisinin (1, Quinghaosu) is a natural occuring
sesquiterpene isolated from the plant Artemisia
Annua known for its antimalarial (1) and antican-
cer activities (2). On the other hand, the naturally
occurring polyamines (PAs), such as putrescine
(2), spermidine (3), spermine (4) or their conju-
gates with other biomolecules show interesting
biological activities and indeed conjugation of

O

o x-[imer -0y

H

1. Haynes R.K., Krishna S.: Artemisinins: activities and
actions. Microbes Infect. 6: 1339-1346 (2004)

2. Chadwick J., Jones, M., O'Neill, P.M., et al.: Design,
synthesis and antimalarial/anticancer evaluation of
spermidine linked artemisinin conjugates designed to
exploit polyamine transporters in Plasmodium falciparum
and HL-60 cancer cell lines. Bioorg. Med. Chem. 18: 2586-
2597 (2010)

H
H2N/\/\N/\/\/N\/\/NH2

H
N O-finker |-X

biologically interesting molecules with PAs is a
means of either improving the activity of the non-
PA moiety (3). In the context of this work we de-
scribe the chemical modification of artemisinin at
positions 10 and 11 in order to bear suitable link-
ers for the synthesis of symmetric polyaminic
conjugates (5-7), aiming to improved biological
activities.

4

(e}

0]

3. Karigiannis G., Papaioannou D.: Structure, biological
activity and synthesis of polyamine analogues and
conjugates. Eur. J. Org. Chem. 10: 1841-1863 (2000)
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2UVOEoeIg ZUuleUyNATWY TNG ApPTEUI-
oivivng pe lNoAuapiveg

M. TooukaAd, I'. MayouAdg, A. Matraiwdv-
vou, K. M. ABavaocétroulog*

Epyaotpio XuvBetikng  Opyavikng Xnpeiag,
TuAua Xnpueiag, MavemoTtiuio Marpwv, lMdrpa,
Pio, EAAGG

kath@chemistry.upatras.gr

H aptepiovivn (1, Quinghaosu) cival éva ogoki-
TEPTTEVIO, TTOU AITTOMOVWVETAI OTTO TO QUTO Arte-
misia Annua Kkai eg@aviel onPavTikéG avBeAo-
VOOIOKEG KAl AVTIKOPKIVIKEG 1016TNTEG. ‘Ewg onj-
pepa €xouv dnuooieuTel TTOMNEG PEAETEG yia Th
ouvBeon vEéwv avoAdywv TngG apTEMICIVIVNG Ol

OTTOiEG KATAOEIKVUOUV TN MEYAAN onuacia Twv
Olyepwyv avaAdywv Kal ouleuypdTwy TnG. AUTO,
o€ oguvduaoud Pe To yeyovog Ot n auleuén Blo-
OPACTIKWV HOPIWV HPE QUOIKA ATTAVTWHEVEG TTO-
Auapiveg (PAs), 6TTwg TTouTpeakivn (2), omrepuidi-
vn (3) ka1 oteppivn (4) BeAniwver T BioAoyiknA
Toug dpdon pag odriynoe oto oxedlaoud vEwv
TPWTOTUTTWV OINEPWV TTOAUAMIVIKWY CUCEUYUA-
TWV TNG ApTEPICIVivNG. ZTnv TTapolca epyaaia
TEPIYPAPOUYE TN XNMIKI TPOTTOTToiNGN TOU UOpi-
ou Tng aptepiaivivng aTig B¢éoeig 10 kar 11 woTe
va @épel KaTAAANAoUG ouvdéTeg yia Tn olvBeon
CUMMETPIKWY TTOAUAMIVIKWV ouleuyudtwy (5-7),
Me oT16X0 TN BeATiwon TG BloAoyikAg Toug dpd-
ong.
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Studies toward a Novel Total Synthesis of Ecteinascidin-
743: Discovery of a New and Practical Synthesis of B-

Lactams

M. Panagiotou, P. Nikolopoulos and P. A. Magriotis*

Department of Pharmacy, University of Patras, Patras, Rio 26500, Hellas

pmagriotis@upatras.gr
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Figure 1

Ecteinascidin 743 (Fig. 1) isolated from the Car-
ibbean tunicate Ecteinascidia turbinate (1), is
arguably the most potent cytotoxin known as in-
dicated by its evaluation against the National
Cancer Institute’s human in vitro cell line panel
including melanoma, non-small-cell lung, ovarian,
renal, prostate, and breast cancer, demonstrating
potencies ranging from 1 pM to 10 nM (2). In fact,
the antiproliferative activity of Et 743 is greater
than that of Taxol, camptothecin, adriamycin,
mitomycin C, cisplatin, bleomycin, and etoposide
by 1-3 orders of magnitude, propelling trabectidin
(Fig. 1) to become the first marine anticancer
drug to be approved (October 2007) in the Euro-
pean Union (EU) (3), as a first-line treatment for
soft tissue sarcomas. The complexity of molecu-
lar architecture, the remarkable biological activi-
ties, and the restricted natural availability (1.0 g
from about 1.0 ton of tunicate) have made trabec-
tidin an exceedingly attractive synthetic target for
total synthesis (4). Our studies toward the valida-

tion of key elements of our retrosynthetic analysis
will be presented including the general and useful
reaction of the title.
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MeAéTeg yia pia Néa OAIk) ZUvBeon
NG Ecteinascidin-743: AvakaAuyn
MG Néag kai MpakTikAg 20vBeong
B-AakTapwv
Mapia MavayiwTtou, Mavayiwtng NikoAdTTou-
Aog MavayiwTtng, kai MAdrwv Maykpiwtng*
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Mdrpa, Pio 26500, pmagriotis@upatras.gr
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H Ecteinascidin 743 1rou ammopovwenke amd Tov
BaAdoaio pikpoopyaviopd NG KapaiBikig Ectei-
nascidia turbinate, cival pia amréd Tig mMd 10XUPEG
KUTTapoTOgiveG OTTwG QaiveTal amd Tn dpPaCTIKO-
NTA TNG O€ in Vitro avBpWITIveS KAPKIVIKEG OEIPEG
MEAQVWUATOG, MN MIKPOKUTTOPIKOU KAPKIVOU TOU
TVEUPOVOG, KAPKIVOU TWV WOoBNKWV KAl KApKivwv
TWV VEQPPWV, TOU TIPOOTATOU KAl TOU HOOTOU, TTOU
eupiokeTal peTagu 1 pM kar 10 nM. Zuykekpipéva,
n avTiveOoTTAQOUATIKN dpacTikoTnTa TNG Et-743 €i-
val TTOAU payaAUTeEPN AUTAG TWV YVWOTWV QVTI-
KOPKIVIKWV @apudkwyv Taxol, camptothecin, adri-
amycin, mitomycin C, cisplatin, bleomycin, kai
etoposide, 1816TNTO N oTroia €KTOEEUOE TNV tra-

bectidin (1) woTe va yivel To TPWTO BaAdoGCIO QU-
OIKO AVTIKOPKIVIKO pApHaKo TTou eykpidnke (Octo-
ber 2007) amé v Eupwtraiki Evwon (EU), yia
Bepatreia TPWTNG YPAUUAG TOU COPKWUATOG HO-
Aakou 1071o0. H TePITTAOKN HOPIGKA APXITEKTIVIKA
dop TNG, N onuavtiky PloAoyik dPACTIKATNTA
NG, Kal N TEPIOPIGPEVN QUOIKA B1aBeCIPOTNTA TG
(1,0 g a6 mepitrou 1,0 ton Tou tunicate) Karé-
otnoav TNV 1 éva oAU €AKUGTIKO aTdYO0 yia OAI-
Kr Z0vBeon. Oa TTOPOUCIACOUE TIG PEAETEG PAG
TTPOG I0XUpOTToiNan BACIKWV OTOIXEIWV TNG PE-
TPOOUVOETIKAG Jag avaAuang TTou odrynoav atnv
avakdAuyn TnG YEVIKAG avTidpaong Tou TiTAou.
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NMR Screening for Putative Repellents Targeting Odor-
ant Binding Protein 1 (OBP1) of the Primary Vector for
Malaria, Mosquito Anopheles Gambiae
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The mosquito Anopheles gambiae (Agam) is the
major vector of malaria in sub-Saharan Africa.
Although the role of olfaction in Agam host detec-
tion has been demonstrated, little is known about
the interactions of ligands and OBPs that can
produce specific odor-related responses in vivo
(1). Our goal is the development of environ-
mentally friendly mosquito repellents, which may
ultimately contribute to reduction of mosquito
biting and disease transmission.

This study focuses on the NMR screening of
commercially available ligands, which have
shown insect repellent properties on AgamOBP1
protein target. The employed NMR screening
schemes, Saturation Transfer Difference (STD)
and tr-NOESY has been validated by probing the
molecular recognition of N,N-diethyl-3-methyl-
benzamide (DEET) by OBP1 in accordance with
the recently published crystal complex (2). Car-
vacrol (5-isopropyl-2-methylphenol), known for its
mosquito repellent activity, was ranked among
the identified hits for the studied target. STD
competition studies have indicated that OBP1 is
able to bind both of them with similar binding
constants.

2dpwon pe Pacpartookotria NMR Evw-
ocwv Pe XT16X0 TNV Mpwreivn Mpodode-
ong Ocpuoyovwy 1 (OBP1) tou Kouvou-
mou Anopheles gam-biae, Kupio ®opéa
Tou Mapaacitou Tng EAovoaoiag

K. Motapitng', M. ZepBol', M. Zouptou-
Adkng', .E. Zwypdgoc', K.E. Taoirodvou®,
X. Apdkou’, K. latpot? U. Zelenko®, S.
Golic Grdadolnik®

"lvomitoUto  BioAoyiag, DapuaKEUTIKAG Xnuesiag
Kol Blotexvohoyiag, EBvikd 1dpupa  Epeuvwv,
ABrva, EAAdg; ®lvaTiTouTo Biohoyiag, EKE®DE
Anuokpitog, ABnva, EAAAG; EBVIKG IvoTITOUTO
Xnueiag, AouptrAidva, ZAoBevia

To kouvouUT Anopheles gambiae (Agam) atroTe-
Aei Tov KUplo @opéa peradoong tnG eAovooiag
otnv utrocaxdpia A@pikr. Mapd 10 6T 0 POAOG
TOU 00@QPNTIKOU CUCTHMATOG TOU Agam OTnv avi-
XVeuaon Tpoong £xel diepeuvnBei, Aiya givar yvw-
OTd yia TIG aAANAEIOPATEIS TWV EVWOEWV TTPOO-
deTwv pe TiIg OBPs T1TOU £1mdyouv oo@pnTIKA ATTo-
Kpion in vivo'. 2106X06 €ival n avdmTuén epiBaA-
AovTOAOYIKA QIAIKGWV aTTWONTIKWVY OUCIWY, TTOU
Ba ptropoucav va cupfdAouv GTN AVTIUETWITION
peTraddoong TG aoBéveiag. H Trapoloa peAéTn
€omiddeTal aTn gdpwan, PE XPRoON PACUATOOKO-
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miag NMR, €ptropik@ OI0BECINWY EVWOEWY HE
eviopoamwonTik dpdon oToxeloviag oTnv avi-
XVEUOT HOpPiwV TTPOCBETWY TNG TTPWTEIvNG Agam
OBP1. Zuykekpipéva £yive Xprion Twv TTEIPAPG-
Twv Saturation Transfer Difference (STD) kai tr-
NOESY pe ougia avagopdg 10 N,N-OiaiBuA-3-
HEBUABevCapidio (DEET), To o1roio £X&l KPUOTOA-

AwBei TpooPaTta pe ™V OBP1% H kapBakpoAn
(5-100TTPATTUA-2-peBUA@aIVOAN), yvwaTh yia Tnv
evropoammwOnTKn TNG dpdon, eivar pia amo TIg
EVWOEIG TTOU avIXVeUBNKav wg TTPOCOETEG TOU
TPWTEIVIKOU aTd)ou. MeAéTeg avTaywviopol STD
éxouv Owoel evdeigeigs yia TNV IKavoTnTa NG
OBP1 va Tpoadével Kal TIG dUO AUTEG EVWOEIG.
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tential Tyrosinase Inhibitors
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Tyrosinase is a multifunctional, glycosylated, and
copper-containing oxidase, which is responsible
for enzymatic browning reactions in damaged
fruits during post-harvest handling and pro-
cessing. Tyrosinase also acts as a catalyst in
mammalian melanogenesis causing dermatolo-
gical problems such as flecks, melasma and
ephelide due to overproduction of melanin. This
class of enzyme is widely distributed in the plant,
animal and microorganism kingdoms. Currently,
an effort to discover and develop novel and po-
tent tyrosinase inhibitors has become in-
creasingly important to the food industry as well
as for medicinal and cosmetic products due to the
low potency or incompatibility with safety regula-
tions imposed on cosmetic additives. In this work
we describe the design and synthesis of novel
hybrid molecules of hydroxyltyrosol (HTyr), a
small-mol-ecule phenolic compound found in the
leaves and fruits of olive (Olea eurolaea) as a
metabolite of oleuropein (Ole), and methyl ta-
boganate, a prenylated natural product with anti-
fungal and antimicrobial activity, isolated from the
leaves of Panamanian shrub P. taboganum. HTyr
possesses a variety of biological properties in-
cluding antibacterial activity, scavenging of free
radicals, protection against oxidative DNA dam-
age and LDL oxidation, prevention of platelet
aggregation, and inhibition of 5- and 12-lipo-
xygenases. Molecular docking calculations using
the resolved crystallographic structure of the oxy
tyrosinase obtained from Streptomyces casta-
neoglobisporus were performed after the removal
of the ORF378 Cu(ll)-carrier protein (caddie pro-

tein). Promising candidates exhibited interactions
with Arg55, Thr203 and Gly204, while the HTyr
group was positioned towards cu®*. Selected
molecules are currently being synthesized.

1. Chang T.S.: An updated review of tyrosinase inhibitors.
Int. J. Mol. Sci. 10: 2440-2475 (2009)

2. Chiari M.E., Vera D.M.A., Palacios S.M., Carpinella
M.C.: Tyrosinase inhibitory activity of a 6-isoprenoid-
substituted flavanone isolated from Dalea elegans. Bioorg.
Med. Chem. 19: 3474-3482 (2011)

YBp1dikd avaloya tnG Ydpo&utupo-
0OANG e TO TOMTTOYKAVIKO HEOUAE-
otépa w¢ AvaoToAgic Tou evlUuou
Tupoaoivdon

MixdAng MauAou, Kupidkog [Mpouong,
Ocodwpa KaloyepotroUAou, [Mavayiw-
NG ZOUPTTOUAGKNG

IvoTitoUTo BioAoyiag, ®apuakeuTikAG Xnueiag kai
BiotexvoAoyiag, EBviké 1dpupa Epeuvwv, Bao.
KwvoTtavrivou 48, 11635, ABrva.

H Ttupooivdon eivar pia TToAuAeitoupyiky yAuko-
oUAwpévn oeiddaon, n otroia TePIEXEl XOAKS Kal
gival utreBuvn yia TNV evCUUIKA apaupwaon Twv
PPOUTWV KATA TNV KATEPYOTia PETA TN GUYKOMION.
H Tupoacivdon emiong dpa kalr wg KataAuTng yia
TN PEAAVOYEVVEOT OTOUG AvOPWITOUG TTPOKAAW-
vTag didgopa deppaTtoloyikd TpoBAfuaTa Adyw
utrepPOAIKNG TTapaywyng pelavivng. H Tupoaoiva-
on amavtdral oTo QUTIKO Kal wiké BaociAelo ka-
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BWwg Kal g BIGYPOPOUG HIKPOOPYAVIOHOUG. Ta Te-
Aeutaia xpévia n €peuva yia TNV avakdAuyn
avaoTOAEWV TNG TUPOGIVACONG €XEl ATTOKTATEI 101-
aitepo evdiagépov yia TN Blounxavia Tpoiywy,
QAPUAKWY Kal KAAAUVTIKWYV, OIOTI Ol UTTAPXOVTEG
avaoToAgig gite eppavifouv peiwpévn dpdon gite
O¢ev €ival ac@aleic wg TTPOOBETa o€ KAAAUVTIKA.
2tnv TTapouca epyacia mepiypd@oupe 1o oxedi-
aopo Kal TN ouvOeon VEwV UBPIBIKWY EVWOEWV Ol
otroieg ouvduddouv Tnv udpo&utupoadAn (HTyr),
Eva JIKPO QAIVOAIKO WOPIO TO OTTOI0 aTTavVTATAl
oTa QUAAa Kal aTov KapTrd TNG €NIAG WG HETA-
BoAitng NG eAalocupwrreivng (Ole), kal Tou Ta-
gTTOYKAVIKOU PEBUAEDTEPQA, VOGS TTPEVUANIWUEVOU
QUOIKOU TTPOIOVTOG UE QVTIMNKUTIAGIKN KAl OVTIMI-
KpoBiakr) dpdon. H HTyr gugavidel oikiAia Bio-
Aoyikwv 1810TATWY  cupTTEPIAQUBAVOUEVWV  TNG

avTIBakTnPIOIOKAG Kal avTiogedwTIKAG dpdong,
TNG TIPOCTATEUTIKAG Opdong TnG OELeIBWTIKAG
BAGBNg Tou DNA kai Tng o&gidwong tTng LDL, Tnv
avaoTOAR TNG GUYKOANGNG Twv aIHOTTETAAIWY, Kal
v Tapepmddion TG 5- kar 12-Anroguyevdong.
MeAéTeg popiakAg Tpdodecng TTPAYUATOTTOIN-
Bnkav pe xpron NG KpUoTaAAIKAG dopng TNG ou-
TUpOCIvAoNg WETA TNV atTopdkpuvon Tng ORF378
peTagopikrg Tpwreivng Tou Cu(ll). Or dopég e T
BEATIOTN TTPOGdeon TTapouagiacav aAANAEmIdOPa-
o€Ig ye Ta apivogéa Args5, Thr203 and Gly204,
OieuBetwvtag v HTyr oe Béon oUpTTAEENG pe
Tov Cu(ll). H oguvBeon Twv emAgypévwv avaiod-
ywv BpiokeTtal o€ eEENIEN.
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Figure: The Linaclotide drug with the 14 amino acids and the peptide sequence of IW-7929

Optimization Studies in the Synthesis of Linaclotide

Derivatives

Aikaterini Perdikaki, Dimitrios Gatos

Department of Chemistry, University of Patras, Patras, Rio 26500, Hellas
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The aim of this research project is the study of
synthetic approaches to peptides rich in disulfide
bonds. For this investigation, was chosen the IW-
7929, a phosphopeptide rich in Cys. This is a
peptide consisting of 13 amino acids including 6
cysteines. For the chemical synthesis of this pep-
tide was applied partial solid phase synthesis on
2-CLTR resin using Fmoc/tBu methodology, con-
densation in solid phase synthesis of the desired
linear peptide where the peptide sequence was
divided into two sections and synthesis on Mmt
resin attachment of the side group of Cys. The
formation of disulfide bonds was achieved using
the random fold in different oxidizing conditions.

MeAéTeg BeATioTotroinong TG ZUvOe-
ong lMNMapaywywv Tou letTidiou Lina-
clotide

AikaTtepivn Mepdikdpn, AnunTpiog MaTog

TuAua Xnueiag, MavemoTtAiuio Matpwv, Mdrtpa,
Pio, EAAGG

21n TTapouoa £PEUVNTIKA £pyaaia, oTdXOG gival n
MEAETN  OUVBETIKWV  TTPOCEYYIoEWV  TTETTTIOIWV
TAoUCIWV ot Bl1oouA@IdikoUg deopolg. lNa Tnv
épeuva auTr, €mAEXOnke 1O IW-7929, éva Qw-
o@otreTtTidlo TTAoUCI0 o€ Cys. lMpodkerTal yia éva
TETTIOI0 atroTeAoUpevo atmd 13 auivoéa, ek Twv
otoiwv 6 Cys. lNa tn oUvBeaT ToU £QAPPOCTNKE
step by step synthesis otn 2-CLTR pnrivn xpn-
olpotrolwvTag TNV Fmoc/tBu peBodoAoyia, ou-
MTTOKVWON o€ OTEPEd PAoN yia TN oUvBean Tou
emBupnToU ypAPMIKOU TTETITIOIOU, OTTOU N TTETTTI-
0Ikfi aAAnAouyia xwpioTnke og dUo TUAUATA, Ka-
Bwg ka1 olvBeon otnv Mmt pnrivn pE TTPOCKOA-
Anon a6 Tnv TAeupIkr opdda Tng Cys. O axnua-
TIONOG TwV OICOUAQIBIKWV BECUWV TTPAYMATO-
ToINOnke €@apuodfovTag TNV Tuxaia avadiAwan
o€ d1aQopeG 0EEIDWTIKEG CUVONKEG.
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Improved Chemical Synthesis of the A and B Chains of
Insulin and Insulin Analogs

Efstathios Liopyris, Dimitrios Gatos and Kleomenis Barlos
Department of Chemistry, University of Patras, Patras, Rio 26500, Hellas

Key words: Insulin and insulin analogs, A and B chains, improved chemical synthesis

Insulin is a peptide hormone containing 51 amino
acid residues and is used in the treatment of
diabetes mellitus. It consists of 2 peptide chains,
A (21 aa) and B (30 aa), which are connected
together by two intermolecular disulfide bonds
and A chain has an intramolecular disulfide bond.
In the treatment of diabetes, both human insulin
and insulin analogs are used. The aim of the
present work was to synthesize the individual A-
and B-chains of human insulin and insulin
analogs, by chemical methods, using the
Fmoc/tBu methodology of Solid-Phase Peptide
Synthesis (SPPS). Specifically, des-Thr*°-B chain
insulin, B-chain of human insulin, as well as A-
and B-chains of insulin Glargine (commercial
name Lantus) have been synthesized either on
the 4-methoxytrityl chloride resin (Mmt-Cl resin)
via side-chain attachment or on 2-chlorotrityl
chloride resin (CTC resin), in satisfactory yield
and purity, in order to be used in appropriate
chain combination reactions between A- and B-
chains, towards the formation of insulin and
insulin analogs.

BeATiwpévn Xnuikr Z0vBeon Twv AAuci-
dwv A kal B tng IvoouAivng kai avaAo-
ywv IvoouAivng

EuoTdBiog Aiotripng, AnuATpiog MATog Kai
KAgopévng MtrapAog
TuApa Xnueiag, Mavemmotiuio Matpwv, 26500

Mdrpa, EAAGOa

H woouAivn eivar pia memmdiky oppdvn TToU
TePIEXEl 51 apIVOEIKA KATAAOITT Kal XPNGIPOTTOI-
gital otn Oepartreia Tou cakyapwdoug diaBATn.
Yuviotaral amd 2 memTIOIKEG aAuoideg Tnv A (21
apivo&éa) kar Tnv B (30 apivo&éa), Tou guvdEov-
Tl peTagu Toug pe dUO diapoplakoug dICOUAPIDI-
KoUg deapoug kal n A d1aBétel éva evOOPOPIaKO
0I00UAQIOIKO deopd. XTn Beparreia Tou diaBATN
Xpnoigotroiouvtal 1660 1 IVOOUAivnp 600 Kai
avdloyd tng. O oTdX0G TNG TTapoloag epyaaciag
nrav va ouvteBouv o1 avedptnteg A- kal B- aAu-
0ideg NG avBpwTTIvng IVGoUAivng Kai avaAdywv
™G MHE XNUIKEG peEBOOOUG, XPNOIUOTTOIWVTAG
Fmoc/tBu peBodoloyia tng memmdikAg ouvOeong
o€ oTeped pdon (SPPS). Mo ouykekpipyéva, ouv-
1€0nKav n des-Thr®® B aAucida TNG IVOOUAivNG Kal
n B aAugida tng avBpwirivng ivoouAivng Glargine
(eptTOpIKO OVopa Lantus), kaBwg kai o1 A kai B
aAucideg TNG IvoouAivng otnv 4-peBogutpiTulo-
XAwpidio pntivn (Mmt-Cl Resin) péow TTAEUpPIKAG
ouvdeang 1 otn 2-xAwpoTpitTuho xAwpidlo pnTivn
(CTC Resin), o¢ ikavoTroInTikr} ammdédoon Kal Ka-
BapdTNTa, YE ATTWTEPO OKOTIO VO XPNOIUOTTOIN-
Bolv o¢ avnidpdoeig kardAAnAou ouvduaopou
Twv 000 aAucidwv A kair B, mpog oxnuartiopd
IVOOUAIVNG Kal avOAOYwV IVGOUAIVNG.
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Synthetic Studies towards Methodologies, Leading to
Novel Unnatural Amino Acids

A. Antoniou, S. E. Bariamis, C. M. Athanassopoulos*
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Unnatural amino acids (1), the non-genetically-
coded amino acids that either occur naturally or
are chemically synthesized, are becoming very
important tools for modern drug discovery re-
search. Due to their structural diversity and func-
tional versatility, they are widely used as chiral
building blocks and molecular scaffolds in con-
structing combinatorial libraries. Many of these
unnatural amino acids are also critical com-
ponents in pharmaceuticals and developmental
drugs. On the other hand synthetic a-amino acids
have played a significant role in the area of pep-
tides research. They have been used extensively
in peptide analogs to improve their pharmacody-
namics, enzymatic stability and bioavailability.

In the context of this work we present our studies
towards the development of a general methodo-
logy, which leads to novel unnatural amino acids
bearing aromatic/ heteroaromatic rings on the
side chain, by using aspartic acid (Asp) as chiral
template. Thus, suitably protected Asp was trans-
formed easily and in good yields to the anhydride
1 and aldehyde 2. These are the key-building
blocks for the synthesis of a variety of aromatic/
heteroaromatic a-amino acids, through Grignard,

Wittig and Horner Emmons reactions.

1. James S.: Unnatural amino acids in drug discovery.
Chimica Oggi 21: 65-68 (2003)
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Ta pyn @Quoikd apivogea givar pn YEVETIKA Kw-
dikotroInuéva apivogéa, Ta OTroid, €iTE ATTAVTWV-
Tal 0T QUON, €iTe ouvTIBEVTAI XNUIKA KOl ATTo-
TeEAOUV onuavTikd epyaleia otnv olyxpovn £peu-
va yia Tnv avakdaAuyn véwv @appdkwy. ETiong,
Aoyw NG OdopIKAG TOug TTOIKIANiAG Kol TNG A€l-
TOUPYIKNG TOug €UeNIEiag, XpnoIYOTTOIOUVTAl EUPE-
WG KAl WG TTPOOPOUES XEIPOUOPPES EVWOEIG.
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TéNog, onuavTikn €ival N cUPBOAR TOUG GTNV TTE-
TmdIKA Xnueia, 6TTou XPNoIPOTToIoUVTal QAVTIKO-
B10TwVTag QUOIKA auIvoEa oe TTETTTIOIKEG aAAn-
Aouyieg, pe okomd Tn BeAtiwon NG GapUAKOdU-
VAUIKAG TOUG, TNG €VQUMATIKNG TOUG 0TaBepdTNTAG
Kal TNG B10d1aBeTIuGTNTAG TOUG.

2TNV TTApOoUCa EPEUVNTIKY £pyacia, TTapoucid-
foupe TIG WEAETEG PAG PE OKOTTO TNV aVATITUEN
yevikng peBodoloyiag yia tn olvbeon TPwWTO-
TUTTWV UN QUOIKWV GUIVOEEWY TTOU PEPOUV apw-
paTikoUg Kal £TEpoapwuaTikols dakTuAioug atnv

TAEUPIK) TOUG aAucida  XPnOIMOTTOIWVTAG TO
aoTTapayIviké o€l (Asp) wg XEIPOUOPPO EKPAYEIO.
‘Etol, To kar@AAnAa TrpooTateupévo Asp  ETO-
TPETTETAl €UKOAO KOl PE KOAEG ATTODOCEIG OTOV
avudpitn 1 kai Tv aAdelidn 2, Tou amroTeAolv TIG
EVWOEIG KAeIBIA yia Tn oUvBeon piag TroikiAiag
OPWHATIKWY KAl ETEPOUPWHATIKWV OPIVOEEWV, E-
ow avTmidpdoswv Grignard, Wittig kai Horner
Emmons.
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RNA silencing mechanism is conserved among
most of eukaryotes and its role in gene regulation
ranges from developmental networks to various
stress responses. Evidence is provided by our
current experimental findings, reporting that small
RNAs are involved in energetic and redox ho-
meostasis of the plant physiology. Based on such
interactions inside the cell, innovative ideas are
uprising for development of cheap pharma-
ceuticals from simple plant drastic substances,
about the treatment of cancer and neurodegen-
erative diseases.

MaBrjuata atmmdé 1o PéAo Twv Mikpwv
RNA otn Bioxnueia twv Putwv yia
TNV Avtigetwtion AcBevelwv OTOV
AvBpwTTO

Ap. Xprotog K. Kwtdkng
TunAua Bioloyiag, Mavemmotuio Kpntng, EAAGSa

O unxaviop6g TG RNA oiynong eivar ouvtnpn-
UEVOG OTOUG TTEPIGAOTEPOUG EUKAPWTIKOUG OPYa-
viopoUg ka1 0 poAog TnG yovidiakig pubuiong o€
auté TO emimedo Kupaivetal améd avamTugiakd
OikTua €WG OTTOKPIOEIS O TTOIKIAEG KATAOTACEIG
kararrévnong. MNpdoeata TreIpapaTikd gag supn-
pata arré TN GUOIoAOYIa TWV QUTWV PaPTUPOUV
N ouvépyeia Twv PIKPpwWV RNA aTn evepyeiakn Kal
o&gidoavaywyikfy 1000pOoTTia Tou KUTTApou. Baoi-
gopevol ae TETolou €idoug aAAnAemdpdocig péoa
OTO KUTTAPO, TTPOKUTITOUV 10€€G YIa QAVATITUEN
PTNVWV POPUOKEUTIKWY TTPOOEYYioEwv atd a-
TTAEG QUTIKEG OPAOTIKEG OUCiEG YIa TNV QVTI-
METWTTION TOU KOPKIVOU KOI VEUPOEKPUAIOTIKWV
aoBeveiwy.
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Protein production refers to the way in which pro-
teins are synthesized, modified and regulated in
living organisms. In protein research, the term
can apply to either the object of study or the labo-
ratory techniques required to manufacture pro-
teins. The presentation focuses on the principles
governing protein production. In prokaryotes, the
process of transcription and translation occur
simultaneously. The translation of mRNA starts
even before a mature mRNA transcript is fully
synthesized. This simultaneous transcription and
translation of a gene is termed coupled transcrip-
tion and translation. In eukaryotes, the processes
are spatially separated and occur sequentially
with transcription happening in the nucleus and
translation, or protein synthesis, occurring in the
cytoplasm. After translation, polypeptides are
modified in various ways to complete their struc-
ture, designate their location or regulate their
activity within the cell. Post-translational modifica-
tions are various additions or alterations to the
chemical structure and are critical features of the
overall cell biology. Unlike proteins, DNA is sim-
ple to construct synthetically or in vitro using es-
tablished recombinant DNA techniques. There-
fore, DNA templates of specific genes, with or
without add-on reporter or affinity tag sequences,
can be constructed as templates for protein ex-
pression. Proteins produced from such DNA tem-
plates are called recombinant proteins. Tradi-
tional strategies for recombinant protein expres-
sion involve transfecting cells with a DNA vector
that contains the template and then culturing the
cells so that they transcribe and translate the
desired protein. Typically, the cells are then lysed
to extract the expressed protein for subsequent

purification. Both prokaryotic and eukaryotic in
Vivo protein expression systems are widely used.
The selection of the system depends on the type
of protein, the requirements for functional activity
and the desired yield.

Bacterial protein expression systems are popular
because bacteria are easy to culture, grow fast
and produce high yields of recombinant protein.
However, multi-domain eukaryotic proteins ex-
pressed in bacteria often are non-functional be-
cause the cells are not equipped to accomplish
the required post-translational modifications or
molecular folding. Also, many proteins become
insoluble as inclusion bodies that are very difficult
to recover without harsh denaturants and subse-
quent cumbersome protein-refolding procedures.
Mammalian in vivo expression systems usually
produce functional protein, but the yield is low,
cost of production is high and mammalian cell
culturing is time-consuming. In addition, in vivo
systems are not conducive to either high
throughput protein synthesis or expression of
proteins that are toxic to host cells. Cell-free pro-
tein expression is the in vitro synthesis of protein
using translation-compatible extracts of whole
cells. In principle, whole cell extracts contain all
the macromolecules components needed for
transcription, translation and even post-trans-
lational modification. Few case studies will be
presented focused on protein folding and protein
thermostability studies.

1. Christodoulou E., Duffner F., Vorgias C. E.: Overexpres-
sion, purification, and characterization of a thermostable
chitinase (Chi40) from Streptomyces thermoviolaceus
OPC-520. Protein Expr. Purif. 23: 97-105 (2001)
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H Xnueia tou Kadpiou(ll) kar Ttwv
AavBavidiwv(lll) - ZoutAokeg Evw-
o€1g Twv MupiduAdwv O&Iuwv Kal Twv
TpialoAoTtrupIdivov

EAévn X. MaCapakiwTn

H avakoivwan auTr eTIKEVIPWVETAI GTN oUvVBeon
TTOAUTTUPNVIKWV KOl TTOAUPEPWV ETEPOPETAANIKWV
oupmAdkwv Cd'/Ln" (Ln = AavBavidio). Ammre-
pOG OTOXOG MHaG €ival n PEAETN TWV OTTTIKWV
1010TITWV TWV EVWTEWV.

Oa avagepBoUpe :

(1) Zta Baoikd XapoKTNPIOTIKA TNG XNHEIAg Twv
Tp106evov AavBavidiwv kai Tou kadpiou(ll). Ep-
@aaon Ba 606¢i TN XNUEIa TWV CUPTTAOKWY QUTWV
TWV JETAAAQTOVTWV.
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(2) Zmn xnueia évragng Twv UTTOKATAOTOTWY TTOU
okotreUouPE va xpnoigotroifjooupe. Autoi gival
01a@opeg TTUpiduro ofipeg KaBwg kal TToAudovTI-
Koi N-06t1eg, T.X. n 3-(2-mmupiduro)Tpiadoro[l,5-
ajmupidivn.
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