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Welcome to this year’s CECE

This symposium is the tenth in the series of the traditional symposia organized
previously in Brno, Czech Republik, starting with only a few lectures at the
Institute of Analytical Chemistry in 2004.

This year the symposium is honoured by the opportunity to celebrate
Professor Stellan Hjertén for his 85th birthday.

The symposium visits, the third time, Pécs, which was the Cultural Capital of
Europe in 2010.

Since its start it was the aim to create an interdisciplinary meeting for informal
communication of scientists from different sides of bioanalytical sciences. The
Symposium is now a serious member of the meetings of scientists, since it is
continuously growing in research areas and number of participants, which gives
great opportunity for discussions and presentations of new results in
bioanalytical science.

It is expected that this conference will further contribute to the exchange of
ideas and will provide a forum for stimulating discussions.

The organizers want to thank you for your participation and hope that you will
enjoy the scientific presentations, personal contacts and informal discussions.

http://cece2013.pte.hu
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Rector's greeting

It is my pleasure to welcome you at the Universitgf Pécs!

The University of Pécs is one of the largest ingths of higher education in
Hungary with the widest spectrum of teaching anskaech activities that is
known and recognised even beyond our borders. @iwvelsity represents and
accepts as its own a long tradition dating bactheoMiddle Ages, while at the
same time it also plays an active role in the tagknstitutionalising new
knowledge that is aimed both for the present aaduture.

With our more than 500 different study programmes rain goal is to ensure
high-level teaching and research activity in eveogsible area of study, assist
the 27,000 students studying here as much as poshiling their student life,
organize study abroad scholarships and maintainirapcbve the quality of the
university services.

The academic year of 2012/2013 has special sigmidie in the history of the
University of Pécs, as we not only celebrate thaeasmial of the foundation of
the Hungarian Royal Elizabeth University of Pozsotyt also the 90th
anniversary of its move to Pécs. Our success aadltseso far speak for
themselves and require increased efforts and agmnirenewal from us.

The aim of this conference - bringing together etgoEom different disciplines,
to discuss recent progress in this particular figtdl stimulate collaborative
efforts - is also one of the most important objexgiof the University of Pécs.
The mission of the University of Pécs as a regiénalwledge base is to develop
innovation-oriented and knowledge-based econonggterthe environment that
is necessary for the optimal flow of knowledge.

It is an exceptional pleasure to greet ddwnoris causa doctorProfessor
Wilhelm Einar Stellan Hjertén, at this conferenedyo have had — in several
form — a long and fruitful collaboration with Unigity of Pécs. His support and
encouragement helped several of his past and recembrkers, also from our
University, to receive high-ranking internationeputation.

| do hope that you will find the conference useiiullearning more about
development and application of bioanalysis and ym@mn obtain specific
knowledge that will play a determinant role in yduture professional life:

Prof. Dr. Jozsef Bodis
Rector of the University of Pécs



Organizing Committee

Ferenc Kilar — Chairman
FrantiSek Foret — Co-Chairman
Timea Fekete
Laura Nagy
lldikd Merk
Ibolya Kiss
Balazs Csoka

Regional Center of the Hungarian Academy of Science

University of Pécs, Institute of Bioanalysis
and
Deapartment of Analytical and Environmental Cheryist



Venue

The symposium will held at the
Regional Center of the Hungarian Academy of Sciense
7624 Pécs, Jurisics Miklés Street 44.
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A: The location of the conference: Regional CentethefHungarian Academy
of Sciences

B: Kalvéaria-Racz Hotel

C: Bus stop: You can go from here with the bus nun8&rand you have to
travel to the "MTA székhaz" station'{Station from here).

Accommodation
The participants are accommodated at the KalvadiezRHotel (7625 Pécs,

Kélvéria u. 6.) and at the Regional Center of thdhrian Academy of Sciences
(7624 Pécs, Jurisics Miklos at 44).



Program schedule

April 24, 2013 - Wednesday Arrival
April 25, 2013 - Thursday 14:00 Doctoral forum fmung researchers
April 26, 2013 - Friday 8:30 Opening Ceremony

9:00 Lectures

12:50 Lunch

14:00 Poster-discussion
15:00 Lectures
18:00 Trip to Villanykdvesd - Symposium dinner

April 27, 2013 - Saturday 9:00 Lectures
14:20 Closing the symposium
14:30 Lunch
15:30 Sigthseeing - Pécs
April 28, 2013 Departure

Opening hours of the registration desk

April 25, 2013: 12:00-16:00
April 26, 2013: 8:00-12:00

Social program

The symposium dinner will take place Blum Pince at VillAnykdvesd on
Friday.

On Saturday after the lectures you can participateGuided Tour in Pécs.



14:00-14:15

DF-01

14:15-14:20

14:20-14:35
DF-02

14:35-14:40

14:40-14:55
DF-03

14:55-15:00

15:00-15:15
DF-04

15:15-15:20

15:20-15:35
DF-05

15:35-15:40
15:40-15:55
15:55-16:10
DF-06

16:10-16:15

April 25, Thursday

Forum of Doctoral School of Chemistry

Nandor Lambert*, Attila Felinger
Comparison of overall mass-transfer coefficients of
Supercritical Fluid Chromatography and Liquid
Chromatography

Discussion

Csaba Szmolnik*, Wolfgang Lindner, Attila Felinger

Investigation of the retention phenomena of Meflogine

enantiomers: effect of the eluent composition
Discussion

Annamaria Sepsey*, Ivett Bacskay, Attila Felinger
Modeling Wide Pore size distributions in Size Exclsion
Chromatography

Discussion

Anikd Kénig-Péter*, Timea Pernyeszi
Comparison of biosorption processes by bacterial ah
alga cells

Discussion

LaszI6 Kiss, Zsuzsanmii*, Livia Nagy, Géza Nagy
Modified, layer coated amperometric sensor for
measuring in natural, porous matrices

Discussion

Coffee break

Péter Szabd*, Janos Kovacs, Laszlé Kocsis
Preliminary results for the stable isotope composion of
Late Pliocene environment in fossil Stephanorhinusp.
and Mammut sp.

Discussion



16:15-16:30

DF-07

16:30-16:35

16:35-16:50
DF-08

16:50-16:55
16:55-17:10
DF-09

17:10-17:15

Pawet Pomastowski*, M. Sprynskyy, M. Gawin, W.
Piekoszewski, B. Buszewski
A study of zinc-binding to casein in lights of potstial
medical application

Discussion

Li Xu*, Gyorgy Cse#, Tamas Kégl, Attila K. Horvath
Kinetics and mechanism of the pentathionate-iodine
reaction

Discussion

Viktor Sandor*, Dalma Scheffer, Ferenc Kilar, B&acsis,
Agnes Dérnyei, Aniko Kilar
Electrophoretic and mass spectrometric analysis of
bacterial endotoxins

Discussion

10



8:30-9:00

Session |
9:00-9:25
L-01

9:25-9:35

9:35-10:00
L-02

10:00-10:10
10:10

Session Il
10:30-10:55
L-03

10:55-11:05

11:05-11:30
L-04

11:30-11:40

11:40-12:05
L-05

12:05-12:15

12:15-12:40
L-06

12:40-12:50

April 26, Friday

Opening Ceremony
Greetings to Professor Stellan Hjertén

Chairman: Ferenc Kilar

Stellan Hjertén*, Liao, J. L., Wang, Y

Uppsala University, Uppsala, Sweden

The artificial counterpart of the native protein antibody
Discussion

Johan Roeraade*, Patrik Ek and Johan Jacksén
KTH - Royal Institute of Technology, Stockholm, Siea
Ideas, trials and progress in the analysis of lowkandant
biomolexules

Discussion

Coffee Break

Chairman: Akos Végvari
Gabriel Peltre*, H. Senechal, P. Poncet
Hopital Trousseau, Biochemistry Lab, Paris France
Diversity of allergens and og the antibodies raisetb them, a
challenge for bioanalitical methods

Discussion

FrantiSek Foret*, Petra Juskova, Pavel PodeSva
Institute of Analytical Chemistry, AS CR, Brno, €keRepublic
Thin metal layers in bioanalysis

Discussion

C. Ibafez, A. Valdés, V. Garcia-Cafias, C. SimgaAdzo
Cifuentes*
Laboratory of Foodomics, CIAL (CSIC), Madrid, Spain
A metabolomic study of the antiproliferative effectof carnosic
acid against human colon cancer cells

Discussion

Ferenc Kilar*, Aniké Kilar, Viktor Sandor, Lilla Mszin, Agnes
Dornyei, Béla Kocsis
University of Pécs, Pécs, Hungary
Lipopolysaccharidomics — A complex approach
Discussion

11



12:50

14:00-15:00

Session Il
15:00-15:25
L-07

15:25-15:35

15:35-16:00
L-08

16:00-16:10

16:10-16:35
L-09

16:35-16:45

16:45-17:10
L-10

17:10-17:20
18:00

Lunch

Poster discussion
The authors are requested to be present at thestgos during the
Poster discussion.

Chairman: Stellan Hjertén

Akos Végvari*

Clinical Protein Science & Imaging, Dept. of Measuent

Technology and Industrial Electrical Engineeringnd

University, Lund, Sweden

Drug localization in tissue sections by MALDI-MS imaging
Discussion

Melinda Rezeli*

Clinical Protein Science & Imaging, Lund Universityund,

Sweden

Quantitative proteomics applied to biobanking mateial
Discussion

Mantas Stankewius, leva Akuneca, Tomas Drevinskas, Vilma
KasSkonied, Rita Mickiere, Kristina Bimbirait-Surviliere,
Grazina Juodeikie#) Dalia Cizeikiew, Elena Bartkies, Ona
RagaZinskie#y Audrius Maruska*
Department of biochemistry and biotechnologies avas
Magnus University, Kaunas, Lithuania
Increased biological value and safer food productelelopment
using solid state fermentation of plant material wih
bacteriocins-producing lactic acid bacteria: compaative
phytochemical analysis of fermented and non-fermeetd
samples

Discussion

Kjell-Ove Eriksson*, E. Heldin, E. Hallgren, J. Stagar, S.
Gronlund, H. Tunes, M. Xavier, L. Vilela
GE Healthcare Bio-Sciences AB, Uppsala, Sweden
Development of intermediate purification step in irsulin
process using a high throughput approach

Discussion

Trip to Villanykévesd - Symposium Dinner
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Session IV
9:00-9:25
L-11

9:25-9:35

9:35-10:00
L-12

10:00-10:10
11:10-11:35
L-13
10:35-10:45
10:45-11:05
L-14
11:05-11:15
11:15-11:30
Session V

11:30-11:55
L-15

11:55-12:05

April 27, Saturday

Chairman: Attila Felinger
Karel Kleparnik*
Institute of Analytical Chemistry - Academy of Soies of
Czech Republic, Brno, Czech Republic
Single cell analysis: State of the art
Discussion

Marianthi Kafentzi, Yasmina Mekmouche, Eloine Ngtetg

Viviane Robert, Pierre Rousselot Pailley, Ludowibr&ider,

Jalila Simaan, Thierry Tron*

Aix-Marseille Université, Marseille, France

Engineering laccases: in search for new biocatalyst
Discussion

Robert Berkecz, Zoltan Szabo, Zoltan Kele, Tamaékjg
University of Szeged, Szeged, Hungary

Identification peptides against Alzheimer's diseas a
proteomic approach

Discussion

Szkefalvi-Nagy*, Zoltan, |. Kovacs

Institute for Particle and Nuclear Physics, MTA \Wég

Research Centre for Physics, Budapest, Hungary

Elemental analysis of protein by ion beam bombadrms
Discussion

Coffee Break

Chairman: FrantiSek Foret
Attila Felinger
Department of Analytical and Environmental Chermyistr
University of Pécs, Pécs, Hungary
Molecular approaches for the investigation of masgansfer
phenomena in chromatography

Discussion
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12:05-12:30
L-16

12:30-12:40

12:40-13:05
L-17

13:05-13:15

13:15-13:40
L-18

13:40-13:50

13:50-14:10
L-19

14:10-14:20

14:20

14:30

15:30

Alberto Cavazzini*, Nicola Marchetti, Luisa Padtrancesco

Gasparrini

University of Ferrara, Department of Chemistry and

Pharmaceutical Sciences, Ferrara, Italy

New insights into the retention mechanisms on strght-

chain perfluorinated stationary phase for HPLC
Discussion

Andrea Nagy, Attila Gaspar*
Department of Inorganic and Analytical Chemistryivgrsity
of Debrecen, Debrecen, Hungary
Designing and preparation of multiple chromatographc
packings in microchip

Discussion

Ana Fernandez-la-Villa*, Vanesa Bertrand-Serradoiego F.
Pozo-Ayuso, Mario Castafio-Alvarez
Severo Ochoa Building, Asturias, Spain
Fast and reliable urine analysis using a portablelptform
based on microfluidic electrophoresis chip with
electrochemical detection

Discussion

Alexander Jonsson, Loreta Bllaci, Sven Kjellstr&andra
Lemos, Lena Eliasson, James R. Friend, Leslie &, Staffan
Nilsson*

Pure & Applied Biochemistry LTH, Lund Universityyw&den

Open chip SAW-MALDI MS sample handling
Discussion

Closing the Symposium

Lunch

Guided Tour in Pécs

14



P-01

P-02

P-03

P-04

P-05

P-06

P-07

P-08

Posters

Ivett Bacskay*, Annamaria Sepsey, Attila Felinger
Experimental validation of the molecular theory ofsize-
exclusion chromatography with wide pore size distbution

Endre Bart6*, Ibolya Prauda, Ferenc Kilar, Attilaghnger,
Ibolya Kiss

Application of cavitand derivatives on high performance liquid
chromatography

Andrea Nagy*, Attila Gaspar
Fabrication of microchips with multichannel systems

Melinda Andrasi*, Brigitta Térzsok, AlImos Kleknéttila Gaspar
Determination of temozolomide in serum and brain tmor
with micellar electrokinetic capillary chromatography

V. Juhéasz, E. Beéry, Z. Nagy, A. Bui, E. MolnarGsorba, Z.
Timar, J.K. Zolnerciks, R. Magnan, Sz. Czvik, Mi JR. Krajcsi
Determination of the OAT1, OAT3 and BCRP substrate
chlorothiazide by LC-MS/MS

Eva Pésfai*, Imelda Marton, Balazs Kotosz, Martél5z
Zsuzsanna Laszl0, Zita Borbényi

Identification of MPL-W515L mutation in thrombopoie tin
receptor - could be ,MPL-W515L mutation an additional
vascular risk factor” in woman diagnosed with essetmal
thrombocythemia

Viktor Farkas*, Ferenc Kilar, Borbala Boros, Attilgelinger ,
Timea Pernyeszi

Influence of culture parameters on phenol biosorptin by
lyophilized mycelial pellets of phanerochaete chrysporium

Livia Nagy, Daniel Filotds*, Melinda Boros, Erikdr®ér, Géza

Nagy
Development and investigation of subcutaneous hydgen

sulfide (H.S) absorption using micro biosensor

15



P-09

P-10

P-11

P-12

P-13

P-14

P-15

P-16

Krisztina Honfi*, Ferenc Kilér, Timea Pernyeszi
Biodegradation and adsorption properties of candida
tropicalis cells in aqueos solutions

Istvan llisz*, Dénes Zadori, Péter Klivényi, Istv@natmari,
Ferenc Ful6p, Jozsef Toldi, Laszl6 Vécsei, AntabiPé
Development and application of LCMS and LC-FLD metlods
for the analysis of kynurenic acid and a novel kyntenic acid
analog in mouse serum

Tamés Jako6*, Zsolt Wagner, Tamas Tébi, Gergely aadindras
Csillag, Eva Szak

Analyzing glutamate and aspartate enantiomers in lain tissue
samples by CE-LIF

Zoltan Kele*, Gyorgyi Varadi, Gabor Toth

Strategy for indentification of disulfide bridges in a cysteine
rich protein

Tamas Kiss*, Lilla Makszin, Agnes Blasko, VictoMkiss,
Ferenc Kilar

Zone electrophoresis on microchip for biomolecules

Ibolya Kiss*, Nandor Lambert, Ferenc Kilér, Attikelinger
Retention and mass-transfer properties of insulin o
superficially porous and totally porous reversed phses in
HPLC

M. Stankeviius*, A. Maruska, T. Drevinskas, M. Kazlauskas,
N.Tiso, J.MikaSauskait |.Akuneca, V.BartkuvienO.KornySova,
K.Barcauskaie, V.SnieSkied) A.Stankevienre,
0O.Ragazinskieh)D.LeviSauskas

Screening of used wooden railway sleepers chemical
composition by means of gas chromatography — mass
spectrometry

Krisztina Németh*, Celesztina Nagy-Domonkos, JayReady
Mallareddy, Virdg Sarnyaia, Géza Téth, JuliannarBae, Laszlo
Jicsinszky, Lajos Szente, Antal Péter and Julig Vis
Stereoselective analysis of amino acids and endorphin
analogue tetrapeptides by capillary electrophoresis

16



P-17

P-18

P-19

P-20

P-21

pP-22

P-23

Pawet Pomastowski*, B. Buszewski, K. HrynkiewiczGlswin,
W. Piekoszewski

Determination of selected bacterial proteins from 2D SDS-
PAGE by using MALDI-TOF-MS

Envke Szerdahelyi*, Andras Nagy, Eszter Korompai, Eva
Gelencseér

Determination of meat originated imidazole dipepticks by
CZE

Tea Perkov*, Jasmina Rokov Plavec, Lilla Makszererc Kilar
Microchip capillary electrophoresis in expression pofiling of
circulating tumor cells from cancer patients

leva Akuneca, Mantas Stank&us, Tomas Drevinskas*, Audrius
Maruska, Ona Ragazinski&¢nVitalis Briedis, Kristina
Ramanauskie) Ada Stelmakien Rasa Ugenskien
Phytochemical analysis and classification accordingp growth
sites in Lithuania of Chamerion angustifoliuml. Using
chromatographic and related techniques

Zoltan Papai, Agnes Bona, Gabor Maasz, Janos Sc¢hinia
Jambor, Robert Ohmacht, Laszl6 Mark*

Investigation of trans-resveratrol and stilbene deivative
TDPA in hungarian wines using HPLC-MS

Zoltan Papai
LC-MS analysis of dopamine metabolites in brain

Pavel Podesva; Frantisek Foret
Thin metal films in resistivity-based chemical sernag

17
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Invited speakers
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Alberto Cavazzini, born in Ferrara (Italy), received his PhD
(2000) from the University of Ferrara (FerraralyltaHe
spent two years at the University of TennesseenioxKille
(Knoxville, TN, USA) as post-doctoral fellow in thggoup
of professor G. Guiochon. Since 2001, he holdgptsition

of research associate at the University of Ferrdfain
research interests are in the field of linear amdlinear high
performance liquid chromatography (HPLC) for: (1)
separation/purification of optically active molees)
biomolecules, etc.; (2) characterization of newi@tary phases and adsorption
media; (3) modeling of liquid-solid and liquid-limuadsorption processes. Other
research fields include the development of new oulogies for the high-
throughput synthesis of bioactive compounds angaretgion of chiral silicon
packed-bed microreactors for continuous-flow agian.

Dr. Alejandro Cifuentes is a Full Research Professor at the
National Research Council of Spain (CSIC) in MadHe
has been Director of the Institute of Food ScieResearch
and Deputy Director of the Institute of Industrial
Fermentations, both belonging to CSIC. AlejandaaBvity
includes advanced analytical methods development fo
Foodomics, food quality and safety, as well asaisah and
characterization of biologically active natural guats. He
holds different national and international awardsnember

of the Editorial Board of 12 international journalsd Editor

of TrAC and Electrophoresis. His h index is 38 drisl works have received
more than 4000 citations (Dic-2012). He has defifegdthe first time in a SCI
journal the new discipline of Foodomics.

Kjell O. Eriksson is senior scientist at GE Healthcare,
Uppsala, Sweden. Research argarification processes,
especially in the mAb and recombinant protein aBeining
specifications for new chromatography resins, aiger
requirements and functional requirements. Charizeter
downstream processes from an economy perspecte/evad
research assistant in Uppsala from 1986 to 1990.
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Attila Felinger is a Professor of Analytical Chemistry at the
University of Pécs (Hungary), in addition to segims
President of the Hungarian Society for Separaticieries.
He graduated with a degree in chemical enginedrorg the
University of Veszprém (Hungary) and obtained hiRn
chemistry in 1988 from the same university; he &lstuls a
DSc degree from the Hungarian Academy of Sciendées.
research interests focus on the fundamentals of
chromatography including nonlinear, preparative,d an
analytical separations, as well as the chemomatratysis of
measurements by analytical chromatography. Prdindex has published some
100 scientific papers and two books, and servebeikditorial Board of Journal
of Chromatography A, Chromatographia, and LC-GColar

FrantiSek Foret obtained his PhD in 1991 from the
Czechoslovak Academy of Sciences in Brno. He was a
postdoctoral fellow with Prof. Barry L. Karger amrked
at the Barnett Institute in Boston for additionalenyears as
a research group leader before returning to Brri2DDL. At
present he is a deputy director and head of thaiapnt of
Bioanalytical Instrumentation at the Institute ohafytical
Chemistry. Since 2011, he is also a group lead&ETEC

% Masaryk University in Brno. His main research iptds
include caplllary separations for bioanalysis, marization and mass
spectrometry coupling - http://www.biocentex.cz/.

Attila Gaspar obtained his PhD in chemistry in 1997 at the
University of Debrecen. At the beginning he was kiray on
improvements of sample introduction techniquesafimmic
spectrometry. From 2000, he continued his reseanth
application of capillary electrophoresis for cliglicand
pharmaceutical analysis. In 2007, he received ¢ispeon
microfluidic analytical techniques at CSU, Los Algge
Recently he is working on developments of chromatpigic
and electrophoretic systems on microchips.
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Stellan Hjertén, who celebrates
his 83" birthday, this year, was
born in Forshem, Sweden, but
most of his life bound him to
Uppsala. His PhD was assigned
to him in 1967, and since 1969,
when he obtained the
professorship, he is actively
working at Uppsala University.
His broad research work,
starting from hydroxyapatite
chromatography  to the
b artificial antibodies cannot be
simply summarized. During his
rich research line he invented,
promoted and developed so many new techniques,stemad theories that
nowadays it would be impossible to find a biochemirsanalytical chemist, who
has never heard about Stellan Hjertén. The inttbolucof agarose in
chromatography and electrophoresis, the terimydrophobic-interaction
chromatography the homogeneous gelsegently called asnonoliths)are just
some examples of his scientific achievments. Theeldpment offree zone
electrophoresiscertainly revolutionized the separation scienagd aince the
construction of the first “capillary electrophorgsequipment one of the most
cited work belongs to his name in capillary elegtraresis. For his development
of the first capillary electrophoresis system hedasidered to beThe Father of
CE'. Stellan Hjertén has received a number of presiig awards including: the
1985 Bjorkén Prize (the highest award of Uppsalaivémsity) for the
development of novel electrophoretic and chromaiplgic separation methods;
the 1988 Electrophoresis Society Founders’ Awardidstanding contributions
to the field of electrophoresis, both in practicel aheory; the 1993 Frederick
Conference Award; the 1993 Bio-Rad Award; the 1%8dai Prize (Japan);
recognition at HPCE 1996 for distinguished conttitms to the field of capillary
electrophoresis; the 1996 American Chemical Socigstional Award in
Chromatography; the 1996 Torbern Bergman Medal;20@l Pierce Award in
Affinity Chromatography and Biological Recognitiaine 2002 Golay Award for
pioneering work in capillary electrophoresis; ahé 2004 Rudbeck Prize for
distinguished and internationally appreciated neseaon methods for the
separation of proteins. In 1999, Dr. Hjertén bec@uetor Honoris Causa at the
University of Pécs, Hungary and was given the s&meor at the Vitautas
Magnus University, Kaunas, Lithuania in 2001. Ir020he received the Medal
of Faculty of Science at University of Pécs.
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Tamés Janaky | have been working for almost 40 years at
the University of Szeged, Hungary. At the Endodogy
Laboratory we have developed many radioimmunoassay
methods for the determination of peptide, proteid steroid
hormones to investigate patients with different nhanal
diseases. As a visitor scientist I've spent threary in New
Orleans with Nobel laureate Andrew Schally. Duriingt
time we have synthesized, analyzed and tested thare
100 LH-RH and somatostatin hormone analogs with
anticancer activity. About 20 years ago we haveabdished an Analytical
Laboratory at the Department of Medical Chemisinsrzeged, Hungary for the
analysis of natural and synthetic peptides withootatography, capillary
electrophoresis and mass spectrometry. Expandingirdarest towards the
analysis of larger biopolymer proteins, we turneg@ioteomics and in the last 15
years we have developed new proteomic methods arfdrmed analysis of
many samples from bacteria to human tissues. A‘amics’ field, lipidomics is

in the focus of our recent research: we are intedem changes of lipidome in
different neurodegenerative and oncological disease

Ferenc Kilar was born in 1953. He finished his studies as a
chemist in 1977 at E6tvos Lordnd University, Buddpe
Hungary. He started to work at the Institute of malogy,
Budapest, and then he moved to Pécs, where heriésngo
at University of Pécs since 1983. He received Hi® P
(CSc) in 1986 and the degree of Doctor of SciencER5.
He was a visiting scientist in Uppsala, Sweden hat t
Department of Biochemistry, more than 5 years. étukt
part in the development and application of capillar
electrophoresis, mainly using this technique intgiro
research. In 1997 he was appointed to be a fulepsor and since then he is the
Head of the Department of Analytical Chemistry &icector of the Institute of
Bioanalysis, at University of Pécs. Since 2000 i¢he Head of the Doctoral
School in Chemistry at the University of Pécs. Hiain research area covers
protein-chemistry and the development and apptioatf modern separation
methods in bioanalysis. He was a visiting researah&niversita “La Sapienza”
and lIstituto di Cromatografia, Rome, Italy, Univgrof Bern, Switzerland and
L’Institut Pasteur, Paris, France.
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Karel Kleparnik (1951) is a senior scientist at the Institute
of Analytical Chemistry of the Czech Academy ofe&uies.

In years 1990 - 2001, he was involved in the reteand
development of capillary electrophoresis for DNA
sequencing and mutation detection at the Departroént
Electromigration Methods. Since 2001, he is resiats$or

the research of modern analytical methods, mass
spectrometry, microfluidic devices and nanotechgiel® in
molecular biology and medicine at the Department of
Bioanalytical Instrumentation. His research inteyasclude theoretical aspects
of analytical separations, numerical modeling, msgsctrometry interfacing,
laser-induced fluorescence, fluorescence microscepsface enhanced Raman
spectrometry and analytical applications of micemd nanotechnologies in
single cell analysis. He is the author of over &@grs in impacted international
scientific journals, 2 US patents, 3 chapters iokso 40 lectures (including
invited) at international symposia. He received tf@lowing scientific
fellowships: Institute of Chromatography C.N.R.,mRoin 1992, 1994, 2005;
The Barnett Institute, Northeastern University, #®osin 1995, 1997, 1999; The
Department of Analytical Chemistry, University oélinki 2004.

Audrius Maruska graduated from Kaunas University of
&£ '\ Technology (1985), obtained there PhD degree irthgis
and evaluation of cellulose adsorbents (1990) aauailltated
Dr. degree at Vilnius University in the field ofasbnary
phases and techniques for microseparations (2CG{@&nt
long-term scientific stays at Mainz in the laborags of prof.
Klaus K. Unger, Marburg in the laboratories of prbfte
Pyell and Uppsala University in the laboratories pobf.
Stellan Hjertén. He was elected as a president afiN
Separation Science Society in 2007 (re-elected0d® 2and
2011). In 2002 in cooperation with colleagues frdifferent universities and
Merck, AstraZeneca and Agilent Technologies comgmniestablished
instrumental analysis laboratories at Vytautas Miaduniversity. Currently he is
the head of a research group at Vytautas Magnugetsity, which is active in
the field of development of microseparations, sgsih of stationary phases,
coupling of methods and phytochemical analysis.

25



Staffan NilssonProfessor, Lecturer Center for Chemistry
and Chemical Engineering Pure & Applied Biochemistr
LTH, Lund, Sweden - since 2007.

Main scientific achievements: Purification of bigical
active membrane-protein 1988; HPLC Protein G 1987,
TLAC of protein (pregnancy test) 1992; Real-Time
Fluorescence Imaging of CE-separations 1995; Rrotei
based Monolith CEC enantioseparation 1995; MIP diase
Monolith CEC enantioseparation 1997; “Wall-less’stte
tubes for CE 1998; Airborne Cell analysis 2000; Mi&noparticle PSP-CEC
enantioseparation 2000; Ultrasonic trapping in @812 NP-PSP-CEC-ESI/MS
2002; Airborne Chemistry-Protein Crystallisation020 Airborne Chemistry X-
ray Scattering 2003; \Nano-Spray ESI MS CEC/CE 20@4itated droplet dye
laser 2006; NACE of EtOH Markers 2008; Monoclonahaparticle PSP-MIP-
CEC 2008; Airborne Cell-Cell communication 2009;izRSP-CEC 2010; Open
Chip SAW-MALDI MS Sample Handling 2012.

Gabiriel Peltre has studied biochemistry and immunology at
the Paris University. He started his PhD at thetdRas
Institute. His thesis was about the antibody respoto a
model antigen, an enzyme, in animal models.

After a two years post doc in California he chasevork on
allergy, on purification, isolation and identifigat of
molecular allergens. His group became also vesrasted by
the nature, the amount and evolution upon timéefdifferent
antibodies to allergens in patients as well as ormal
individuals. He was teaching French or Internationeourses in
immunochemistry. He developed new techniques ofumdetection following
electrophoretic techniques such as immuno-fixaéinod blotting. He became in
1982 the first president of the French Electropsisr&ociety. He had a very
active international collaboration.

Melinda Rezeli got her PhD degree in chemistry at the
University of Pécs in 2008, with the thesis on the
development of acrylamide-based separation matrices
During her postgradual studies she spent two yieatee
prestigious Stellan Hertén’s laboratory at Uppsala
University. In 2007 she joined a biotech companyétcs,
Hungary as a researcher and took part in the dewedot of
immune-based multiplex assays in the field of ségences
and healthcare. Currently she is working at thari#&dical
Center of Lund University as a research scienkigr main research interest
focuses on mass spectrometry based protein biomagdantitation, including

26



multiplex assay development and biomarker discov@ry Rezeli has published
22 scientific papers in international well-recogrjournals.

= Johan Roeraadewas born in 1942, and has been active in
research for almost 50 years. He has been engagdohost
every field of separation science. He was a pioiretire use
of microchips in chemistry- a work which he startfed
more than 25 years ago, and for which he obtaimed t
Norblad-Ekstrdom gold medal. He has published nibas
150 scientific articles and has 20 patents. Heghan more
than 250 lectures at international conference2087, he
obtained the prestigious A.J.P. Martin Gold Medal f
outstanding achievements in separation science.aFtwng time, his work
focuses on biochemical analysis, and his recenk womass spectrometry was
awarded with the Beynon Prize at the ASMS in 203@han Roeraade is now a
prof. emeritus, but he is still a very active resbar at his former department of
Analytical Chemistry at the Royal Inst. of Techrgtan Stockholm, where he
has been for more than 30 years.

Zoltan Székefalvi-Nagy studied physics at the E6tvos
Lorand University in Budapest and obtained his RhD
nuclear physics in 1970 and the degree Doctor @&nSe
in 1993. He is working in the Central Researchitimst for
Physics of the Hungarian Academy of Sciences asd it
successor institution since 1967. In 2003-2011 he the
director of the KFKI Research Institute for Pagicind
Nuclear Physics (in 2012 the institute became te f
the MTA Wigner Research Centre for Physics.) Nasv$
research professor emeritus in this Centre. Aswaited professor he is teaching
Biophysics in the Faculty of Veterinary Scienceghsd Szent Istvan University
since 1995. His research activity is all along @awied to the Van de Graaff
accelerator. His main research interest is theafigen beam analytical (IBA)
techniques in various interdisciplinary problems.e Hnade important
achievements in the elemental analysis of proteites,inventeed the PIXE-
PAGE method by combining the particle induced X-emyission spectroscopy
with thin layer electrophoresis. His results in s@structive analysis of cultural
heritage objects are also internationally recoghizin 2007 he got the Simonyi
Kéroly Award.

27



Dr. Thierry Tron is 49 years old, Principal
Investigator at ISM2 UMR7313, Aix-Marseille
University Doctor of the University of the
Mediterranean (currently Aix-Marseille
University). Between 1987-1991, he was a PhD
Student, University of the Mediterranean
(France), in the group of Dr. D. Lemesle-Meunier
| and Catholic University of Louvain (B), and he

% worked in the group of Pr. A. M. Colson with an

EU mobility fellowship. In 1991, FEBS Postdoc

fellow (3 months), at University of Bologna, in tlggoup of Dr. M. Degli
Esposti, and an FRM Postdoc fellow (7 months), [dRS Marseille. Between
1992-1994, he received a HFSPO Postdoc fellowshipaatmouth Medical
School (USA), in the group of Pr. B. L. Trumpowdetween 1994-1998,
researcher, at Aix Marseille University. Since 1988 is senior researcher and
group leader, at ISM2 UMR7313, Aix Marseille Unisity. Other professional
experiences: Direction of a research group of 2 SNRsearchers and 1
associate professor; Direction of 6 PhD theseporesability for 4 post-doctoral
associates; Involvement in 3 ANR (1 as a coordiaad 2 EU projects since
2004. His research interest is metalloenzymes atificial metalloenzymes.
Publications: 30 papers in international journ&d$a{ citation: 508, h-index: 12),
1 patent, 2 book chapters.

Akos Végvari is an associate professor and senior research
scientist at Lund University. He was born in SiklBsingary,

in 1968. He got his degree in Biology in 1996 at th
University of Pécs, Hungary, with a thesis on the
bioanalytical applications of capillary electropésis.
During the period of 1997-2001 and 1999-2003, loeivwed
PhD degree in analytical chemistry at the Univgreit Pécs
and PhD degree in biochemistry at the Uppsala Usiiye
Sweden, respectively. He has worked on analytical
methodology development for separation of peptides,
proteins, and nucleic acids. He joined a bioteabgywlcompany in Stockholm,
working on the analytical evaluation of a newly d®ped AIDS drug. He is
currently working at the Biomedical Center of Lufhhiversity. His main
research interests focus on disease linked, massremetry based proteome
analysis, including targeted cancer proteomics ab a&s fundamental method
development for localization of drug compoundsigsue sections by MALDI
imaging mass spectrometry. Dr. Végvari has pubtistmere than 45 scientific
papers within internationally well-recognized joalsiand has written five book
chapters. He has an h-index of 14 and a total 0fié@ependent citations.

28



Abstracts

Doctoral Forum

29



30



DF-01
COMPARISON OF OVERALL MASS -TRANSFER COEFFICIENTS OF
SUPERCRITICAL FLUID CHROMATOGRAPHY AND L IQUID
CHROMATOGRAPHY

Nandor Lambert'?, Attila Felinger 12
1Department of Analytical and Environmental Chemyistiiversity of Pécs,
Ifjuséag atja 6. H-7624 Pécs, Hungary
2Environmental Analytical and Geoanalytical Resea@roup, Janos Szentagothai Research
Centre, University of Pécs,
Ifjsag Utja 20. H-7624 Pécs, Hungary
nandor@gamma.ttk.pte.higlinger@ttk.pte.hu

Abstract

A number of equilibrium and kinetic macroscopic ratsdare used to understand
the chromatographic processes in liquid chromapdgra/l]. These models,
however, cannot be used easily to characterizentes-transfer in supercritical
fluid chromatography (SFC), due to the variation the physico-chemical
properties of the mobile phase along the column.

The stochastic model of chromatography describess#éparation process as a
random migration, and randomly occurring adsorptiesorption of the
molecules in the chromatographic column [2]. Acaogdto this model, the
number of adsorption and desorption steps anddjoeim time that a molecule
will spend on the stationary phase during the gdi&nr are random variables. By
using the first and the second central momente@thromatographic peaks, the
mass-transfer coefficients can be calculated [3].

In this study the first and the second moments l&flebenzene peaks -
measured on the same column in UHPLC and SFC sgstewere used to
explore the differences in the mass-transfer pgmEssbetween the two
chromatographic modes.
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Abstract

A cinchona alkaloid-based zwitterionic chiral statiry phase (ZWIX) was
applied for enantiomer separation of rac-erythrdlogeine. A Chiralpak
Zwix(+) analytical column was used for the separatiThe overloaded peak
profiles have confirmed that there is significaniffedlence between the
adsorption-desorption phenomena of the two enaetisnWhereas the 11R, 12S
enantiomer shows a strong retention and a commbangmuir behavior, the
11S, 12R enantoimer has a weak retention nearet@walumn void time. The
weak retention phenomenon is most probably causgdthe repulsive
interactions between the analyte and the CSP (chiasionary phase). These
repulsive effects, which are mostly polar and hgerebonding interactions, can
be modified by changing the eluent composition. Poepose of the present
work is to vary the methanol-acetonitrile-water gasition and the buffer ratio
of the applied eluent. The first results show thas necessary to use a small
amount of buffer. On the other hand, increasindékiel of the agueous phase in
a buffered organic eluent, decreases the selsctfw)t, although better peak
shapes can be obtained
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Abstract

Chromatographic processes can easily be modeladratiecular level using the
characteristic function approach. This model is pletely independent of the
physical chemical mechanisms responsible for tkentien; therefore it can be
used for any chromatographic process such as ausgrpartition, ion-exchange
or size exclusion chromatography.

The size exclusion process is pictured as the mtEso©f the same size enter the
pores of the stationary phasdimes on average, and spend in a pore e
average. After leaving the pores, the moleculesdpenern on average in the
mobile phase. Each molecule has an individual pathe column, but because
of their same size and behavior, the average thmentolecules spend in the
column will betr and the chromatogram will be nearly a Gaussianecur

The characteristic function of the band profileSEC was described earlier by
Dondi et al [1]. The moments of the chromatogragigaek can be derived from
the characteristic function. However, the retentidrthe macromolecules rises
from both the hydrodynamic chromatography effectl dhe size-exclusion
effect. The retention of the excluded samples camngsfrom the hydrodynamic
chromatography effect. The original model assunhe$ the pore sizes in the
column are equal in each stationary phase patrticle.

In this work, we assume that the pore size in thtiomary phase of
chromatographic columns is governed by a wide logiab distribution. This
property was integrated into the molecular modeSBC and the moments were
calculated for several kinds of pore shape.

Our results demonstrate that wide pore size digighs have strong influence on
the retention properties (retention time, peak lidand peak shape) of
macromolecules. The novel model allows us to eséntbe real pore size
distribution of commonly used HPLC stationary plsase

The work was supported by the grarfAMOP-4.2.1. B-10/2/KONV-2010-0002, TAMOP-
4.2.2.A-11/1/KONV-2012-0065, and OTKA K 106044.
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Abstract

Heavy metal pollution is one of the most importentvironmental problems.
Heavy metals, such as cadmium, lead, copper amdczin cause serious health
hazards. Their presence in soils, natural and ihgnkater can be harmful even
at low concentrations. Natural materials of biotadiorigin, including bacteria,
fungi, yeast and algae possess metal-sequesteripgrpy and can be used to
decrease the concentration of heavy metal ions ligth efficiency and quickly.
These biosorbents are an ideal candidate for gegnent of high volume and
low concentration complex wastewaters containireyienetal ions.

The aim of this study is to compare the biosorpthanacteristics of different
microorganisms: 4 bacteria and 3 algae. Thes®seadomonas aeruginosad
Pseudomonas fluorescerisscherichia coliand Escherichia coli D31, Chlorella
pyrenoidosaand Spirulina platensis-Spirulina maxinmaixture. The results will
be given concerning to activated carbon, becausmynveater purification
technologies are using it. The effect of pH, terapae, initial metal
concentration and adsorption time on bioadsorptias studied. The residual
metal content of the solution was determined udiiagne atomabsorption
spectrophotometer (AAS).
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Abstract

In voltametric analysis the current resulted bycetale reaction of the analyte is
used for evaluation. In optimal cases the curieletermined by the diffusion
mass transport of the electroactive analyte. Wativkn basic equations relating
to different voltametric methods like the Cottrethe Randles-Sevcik, the
llkovic, or the Levich equations show that well idefl linear dependence exists
between the current and the analyte concentrafitverefore in voltametric
analysis calibration curves are used for evaluativegconcentration of sample
solutions. Evaluation with the calibration data caesult in accurate
concentration value as long as the diffusion coieffit of the detected species is
the same in the standard as in the sample solitiowever, if it is not the case,
then the calibrating data obtained with the stash@afution can not be used for
obtaining reliable concentration values. Adding kwmalume doses of standards
to the sample would not change much of the diffusibaracter. The so called
standard addition method takes advantage of thisrel are special analytical
tasks where neither the standard addition methaats diffusion property
harmonizing standard can be applied. Examples i@ tan be analysing
electroactive species in extracellular space stigs of living animals, or plants.
Furthermore this kind of special tasks can be nr@aguconcentration of
electroactive species in other tortuous matrix ifkéruits or in sediments. In our
recent studies a way for solving those specialytioal tasks with voltametric
techniqgue has been worked out. The method emploksrt stime
chronoamperometric data collection and a specialified working electrode
type. The electrode is modified with a thin diffusilayer coating its surface.
Doing the measurements the built in diffusion lagethe electrode surface is
equilibrated with the sample or with the standaditions. Appropriate constant
measuring potential is applied for a few secondkthe current — time transient
is recorded. As the electrode reaction proceedsctincentration of the detected
species decreases in the vicinity of the electr8tert time after the electrolysis
started the diffusion profile is inside the builtdiffusion layer. Therefore we can
use the short time current values recorded in aggiealibrating standards for
evaluating short time chronoamps recorded in spetaadards. The lecture will
show the preparation of the electrode using vitathend iodine as analyte, sand
sediment, and green pepper as model matrix.
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Abstract

The study is focused on the Late Pliocene paleaté#mand habitat paleoecology.
Oxygen and carbon isotopes are analyzed in mankabdtal apatite. The study
material consisted predominantly of fossil teetithaf Stephanorhinu&RETZOI
1942 (rhinoceros) anMlammutBLUMENBACH 1799 (mastodon), collected from
the Carpathian basin, almost entirely from HungaAgcording to biostratigraphy
the ages of samples range from 3.5 Ma to 2.0 Miagather 20 specimens were
sampled for the isotopic work. TR&*C are determined of structural carbonate in
the bioapatite component. TH® analyses are followed a preparation technique
adapted after Kocsis [1]. The cleaned samples @®olded in HF and the
obtained solutions neutralized (25% MWH), followed by rapid precipitation of
AgsPQu. After drying at 70°C, the silver-phosphate wile kanalyzed via
reduction with graphite in a TC/EA (high-temperatutonversion elemental
analyzer) [2] coupled to a Finnigan MAT Delta Pk mass spectrometer.
International NBS-120c phosphorite rock standaedpepared and run together
with the samples. The oxygen isotope compositiothef precipitating skeletal
apatite is determined solely by the isotopic contjmos of the animal’'s body
water [3]. Thed'®0 values will be determined in the bioapatite plhase. The
results of the oxygen isotope analysis of rhinogeamd mastodon enamel
phosphate will provide the first estimate &0 values in Late Pliocene and
Early Pleistocene precipitation in Hungary. Thetapic composition of carbon
in the enamel samples will indicate the diet fag #hungarian rhinoceroses and
mastodons, in comparison with previous investigetiof Late Pliocene ecology.
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Abstract

Casein is the main protein of milk and the mostfulseuilding block for the
synthesis of hemoglobin and plasma proteins. la iphosphoprotein, which
forms residues of ortho- and pyrophosphate, esteed to monoesters or
diesters - molecules at specific sites - mainlyngerand threonine. The main
fractions of casein arex, B, y. Casein is used as a dietary supplement designed
for athletes. Its unique properties of gel formatiare widely used in the
production of cheeses, and also serves as a fitlenilk, casein occurs mainly in
the form of micelle. Casein micelles are formednfrgubunits consisting of
individual fractions of casein monomers linked thge by a bridge formed by
calcium ions, phosphate, and citrate.

Zinc cations are present in many centers of actweymes involved in
metabolism. They participate in bone mineralizatimound healing, they have
an effect on the immune system, normal secretidnsaflin by pancreas, and on
concentration of vitamin A and cholesterol. Thegoatontribute to regulation of
blood pressure and heart rate. However, the magirigm is assimilation of zinc
cations in the body. Zinc deficiency causes anesi@y growth, birth defects,
poor wound healing, psoriasiform skin lesions, deris and hair loss, poor
glucose tolerance. Zinc is a healing for stomaclkensl, persistent varicose veins,
arthritis, ulcers, acne, skin diseases. Synthdsinoc metalloproteins based on
casein creates a potential application in the fieldmedicine. In this case
explanation of the processes and mechanisms ofnigireinc to casein is very
important. Obtaining stable metalloproteins is aseatial step in the process of
their research and potential application: antiseptid dietary supplements. In
addition, stable complexes of metalloproteins gdive as an indispensable tool
in the study of metal cations transfer mechanismbving cells of eukaryotes
and prokaryotes. Knowledge about mechanism of inding with the proteins

could be used as a tool in their possible medisplication [1-3].
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Abstract

Pentathionate has been confirmed to be one ofntiperiant sulfur-containing
intermediates and may contribute to the appearaheerich variety of kinetic
phenomena during oxidation of thiosulfate[1-3]. dying the oxidation of
pentathionate may contribute to a better undergignaf the oxidation of other
polythionates and the mechanistic studies of thdaton of thiosulfate. In this
lecture, we present the results of our investigation the pentathionate-iodine
system. The reaction can easily be followed by Ustble spectroscopy and, on
the other hand, the kinetics of trithionate-iod#]jend tetrathionate-iodine[5]
have already been available for comparison. It fwasd that pH does not affect
the rate of the reaction, however, iodide ion, pazdl by the reaction, strongly
inhibits the oxidation, therefore it acts as anomibtibitor. The same kinetic
phenomenon was also observed in the other polydteésiodine reaction. The
kinetic curves also support the fact that iodid@bition cannot be explained by
the formation of the unreactive triiodide ion, aBgDsl” along with iodide ion
have to involved in the initiating rapid equilibmushifted far to the left. Further
reactions of 8l including its hydrolysis and reaction with iodide lead to
the overall stoichiometry represented by the foltmyv equation: 86>
+10L+14H0 — 55Q%+20I+28H". A nine-step kinetic model with two fitted
parameters is proposed and discussed from whieleaeguation has also been
derived. A short discussion about the general payhef sulfur-chain breakage
of polythionates has also been included.
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Abstract

Lipopolysaccharides (LPSs, or endotoxins) are ttenntomponents of the
external membrane of Gram-negative bacteria. LR®nsposed of three distinct
structural regions: the O-chain polysaccharide,ciw oligosaccharide and the
lipid A moiety. Lipid A serves as the hydrophobiechor of LPS in the outer
membrane and is mainly responsible for the endotaitivity. It generally
consists of -1,6-linked glucosamine disaccharide backboneithatylated by
up to seven C10-C18 fatty acids hydroxy-fatty acids linked as ester at C3
and C3’ positions and as amides at C2 and C2’ipasitThe hydroxyl groups of
thesep-hydroxy-fatty acid chains can be further estedifiey additional fatty
acids. Phosphates, with or without other substijaare linked at C1 and/or C4'
positions. The number and type of the acyl chaind the state of the
phosphorylation of the glycolipid are fundamenteledminants of the toxicity of
LPS.

The structure of lipid A is relatively conservedmuared to the highly variable
O-chain polysaccharide. The lipid A samples frosirggle bacterial population
may contain more than one lipid A structural type well, partial or incomplete
structures as a result of incomplete biosynth@sise.moderate variability of lipid
A molecules might serve as the basis for the ragbihtification of bacterial
strains.

A comprehensive study was continued to develop gtagycolipid profiling
techniques determining the acylation and phosphtioyl pattern of lipid A
extracted from several bacterial strains. Mass tspmetry (MALDI-MS, ESI-
MS) itself, and hyphenated with capillary electropsis were used in the
structural elucidation of intact LPSs and lipid Aviety.
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L-01
THE ARTIFICIAL COUNTERPART OF THE NATIVE PROTEIN ANTIBODY

Stellan Hjertén
Institute of Biochemistry and Organic Chemistryctly of Science, BMC, University of
Uppsala, Box 576, SE-75123 Uppsala, Sweden
stellan.hjerten@biorg.uu.se

Abstract

During the last 4-5 years | have devoted much tordevelop a novel, patented,
general theory of interactions in non-living, adhas in living systems, based on
only two well-defined parameters, which can edséyexperimentally
determined: net surface hydrophobicity (by HICnautral matrices) and
negative net surface charge (by Free Zone Eleabregfs).

I introduced these two methods in the seventies.

When the latter parameter has the value zero, antthory is valid: that of the
protein antibodies in living systems, which is itleal to my theory of the
artificial gel antibodies in non-living systemsntroduced almost 20 years ago
[1]. I'will discuss the theory of these gel antilrsdand some of their
applications. Several of the experiments | wilereb in my lecture were
performed in collaboration with Prof. Ferens Ki¢érd his collaborators.

A third theory obtains when the net surface hydaodgptity=0. This theory is
applicable to interactions, for instance wherdeiaacids are

involved, including their interactions with the gnze DNAse.

My lecture will be centered around the second thabove, illustrated with
several applications.
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IDEAS, TRIALS AND PROGRESS IN THE ANALYSIS OF LOW -ABUNDANT
BIOMOLECULES

Johan Roeraade*, Patrik Ek, Johan Jacksén
Royal Institute of Technology
Dept. of Analytical Chemistry
SE-100 44 Stockholm — Sweden
Email: jroe@kth.se

Abstract

Analysis of biomolecules, occurring at ultra-lowncentrations in body fluids
must be considered as the most challenging tasthéanalytical chemist. This
is partly due to the chameleonic behavior of sucdtenules, but also due to the
presence of an excessive number of compounds witkimilar behavior.
Methods, based on specific immuno-affinity havegldreen the standard tool to
solve such problems, but these are not alwaysbieliwhen dealing with very
low- abundant components.

The great potential of combining immuno-methodswaitiniaturized separations
and sensitive detection methods will be outlinedhis lecture. This includes
some new ideas for separations as well preparfietion collection from CE-
columns, followed by MALDI-TOF MS, and the use oftra-miniaturized
MALDI- targets, combined with handling of picolitsized volumes. With the
latter technology, we have been able to obtain rssistent limit of detection
down to 10 zeptomol. for a number of model peptides

We have utilized the outlined technologies for #melysis of /B-peptides in
cerebrospinal fluid as well as in blood plasma.sSehpeptides play a major role
in the development of plaque in the brain, caugitaipeimer disease. Compared
to conventional protocols, our results indicatet thha have at least a hundred-
fold improvement in limit of detection.
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DIVERSITY OF ALLERGENS AND OF THE ANTIBODIES RAISED TO THEM, A
CHALLENGE FOR BIO ANALITICAL METHODS

G Peltre*, H Senechal, P Poncet
Hopital Trousseau, Biochemistry Lab, 26 Ave Arridédter, 75012 Paris France,
Peltre.mj@wanadoo.fr

Abstract

Allergy is a widespread disease which is touching 15 t&638f the population,
mainly from the developed countries. The numbaetliefrgy cases has doubled in
the last 15 years. Diagnostic and therapy are tiiformed by using highly
heterogeneous crude extracts of allergenic sourgesew trend is now in
development: the replacement of these ill-definextures by purified extracts,
single allergenic molecules or even recombinaetrgdns.

Allergens are mainly proteins. From one natural allergepiaree, for example a
pollen extract, 10 to 20 single molecules can bmgeized as allergens by
patient sera. To study the allergen repertoireallmrgome, the best technique
used so far consists in a proteomic approach: in2resional separation of the
crude extract in polyacrylamide gel followed byiarmunoblotting detecting the
allergens as the molecules bound to IgE antibddies a patient serum.
Antibodies to single allergens are also highly heterogenetiife is known
about their role in the disease. The pathologicbadies, responsible of the
allergic symptoms are IgE antibodies present inuteiramounts, in the ng/ml
range, in the blood. The presence of IgGs, preseatconcentration 1000 times
higher as a mean, is usually the sign of the al@ sensitization of an
individual. IgM and IgA are also found in fair ams in patient sera. The
presence of auto anti IgE antibodies has been texpand increases further the
complexity of the allergen specific antibody respmn

Diagnostic of allergy is mainly based on clinical tests, timanifestation of
allergic symptoms. The gold standard of the in villagnostic tests is the skin
prick test. In vitro allergy tests have been depetb based on the allergen
specific IgE antibodies present in patient serae T™oncentration of these
antibodies is not directly proportional to the s@yeof the allergic symptoms.
Even 10 % of the persons who have positive IgE esldo not suffer from
allergic symptoms.

Therapy needs more and more the use of well defined mtdedo trigger the
immune system and induce a protection based orgatiespecific antibodies.
Recombinant allergens are certainly a good answrese needs
Conclusions.Allergy is a very common disease. A lot is stillde understood in
its induction and its evolution upon time. It magt @as a good model for the
treatment of other more dramatic diseases indugathst complex molecular
mixtures such as viral or parasitic infections.
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THIN METAL LAYERS IN BIOANALYSIS

FrantiSek Foret*, Petra Juskova, Pavel PodeSva
Institute of Analytical Chemistry ASCR, v.v.i., &€97, 602 00 Brno, CR

Abstract

Technology developments in the few past decades tigated opportunities for
multidisciplinary research combining materials Bcey electronics and
chemistry. Although consumer electronics has tlamshfd the most significant
influence both on the economy and culture, the dyitg technology creates a
strong potential also in new areas of chemistryn Tilm deposition technology,
a routine part in the production of most electroaid optic components, is
finding its ways into new areas of chemical andcbe&mical sensors and
instruments. At present the thin layers of metelwves in applications spanning
from simple electrodes to surface plasmon resona(BBR) or giant
magnetoresistance (GMR) based sensors. Thin fillkesv anonitoring redox
processes in the vicinity of electrodes, adsorpdiesorption equilibria of ions,
organic compounds, gases, and more recently alsmaations of large organic
macromolecules such as proteins or DNA. Measurewiebasic photonic and
electric properties (current, voltage, resistarisesimple with large dynamic
range. In this work we focus on the development amglications of thin metal
films with the submicron thickness for surface skmgnrichment and detection
based on electrochemiluminiscence, surface refigctand resistance changes.
We shall discuss the potential of thin metal laykns chemical sensing and
reversible chemisorption for sample sensing anttlement on a microscale.
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>

; Glass substrate ' Metal/ metals ' Photoresist
Fig. 1 Preparation of structured metal particlegh\wubmicrometer thickness.
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A METABOLOMIC STUDY OF THE ANTIPROLIFERATIVE EFFECT OF
CARNOSIC ACID AGAINST HUMAN COLON CANCER CELLS

C. Ibafiez, A. Valdés, V. Garcia-Cafias, C. Simo, Lifuentes*
Laboratory of Foodomics, CIAL (CSIC). Nicolas Calar8,
28049 Madrid, Spain (a.cifuentes@csic.es)

Abstract

Safety, quality and bioactivity of foods and foodjiedients are investigated in
Foodomics through the application and integratioh amlvanced omics

technologies, including genomics, transcriptomicproteomics and/or

metabolomics. The main goals of Foodomics are farowve consumers’ well-

being and knowledge [1-3].

Based on a recent work from our group, in whicHodba Foodomics study was
performed to investigate the antiproliferative wtyi of different extracts from

rosemary against colon cancer cells [4], we preetitis work an step forward
in this long investigation in which a complete nietimmics study (combining

results from LC-MS and CE-MS platforms) is carr@d to corroborate the anti-
proliferative effect of one of the main dietary yuhenols that was found in all
the active rosemary extracts (i.e., carnosic adtbreover, the present work
provides additional information on how this polypbefrom rosemary is able to
modulate a specific metabolic pathway in the caancer cells (i.e., polyamines
pathway), providing new evidences at molecular llere the antiproliferative

effect of this type of compounds.
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L IPOPOLYSACCHARIDOMICS —A COMPLEX APPROACH

Ferenc Kilar* 1, Lilla Makszin?, Aniké Kilar 2, Agnes Dérnyet, Viktor Sandor?, Béla
Kocsis®
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Abstract

Lipopolysaccharidomics is an emerging research tratacovers the large-scale
analysis of bacterial lipopolysaccharides (LPS&esE molecules (also called as
endotoxins) are physiologically active componentghe outer membrane of
gram-negative bacteria and are released duringtbraivision and lysis. They
have been recognized as the most potent stimulihteammalian immune
systems, causing a wide spectrum of pyrogenic @xid teactions. LPS consists
of a lipid region, termed lipid-A covalently attahto a polysaccharide region.
Both regions have extremely high variability inithgtructures, which directly
affects their physiological impact. Though seversthods have been used for
endotoxin analysis, much progress is still neededdparate and identify the
many subclasses and clarify the structure-functigationship of LPSs from
individual strains.The essential problems faced in LPS research dfreei)
amphipathic, ii) non-UV-active and iii) intrinsiceterogeneity of LPS
molecules.A comprehensive study was continued to explore dbmplex
structure of the components with several unigueasugomponents and
differences in the lipid part [1]. The novel andtfanethods using conventional
capillaries and microchips with LIF detection dewsd especially for
endotoxins allows 1) to differentiate between R &nendotoxins, 2) to monitor
endotoxin-protein complexes and 3) determine th&ecubar components of the
toxic variants. MALDI-TOF MS, GC-MS and CE-MS stadiwere conducted to
prove the presence of the different molecular ferimsuding the “absolute R”,
this form together with the “core”, which containedusual heptose units, and
also the repeating units that are responsiblecidcity and immunogenicity. The
techniques developed are usable to analyse andradihie structures and types
of LPSs directly from the cell cultures of the k. This is of high importance,
when fast analyses are necessary in infection angréparation of human
vaccines.
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DRUG LOCALIZATION IN TISSUE SECTIONS BY MALDI-MS
| MAGING

Akos Végvari
Clinical Protein Science & Imaging, Dept. of Measument Technology and Industrial Electrical
Engineering, Lund University, BMC C13, Lund, SwealetdlCREATE Health, Lund University,
Lund, Sweden

Abstract

New drug characterization assays are essentiapraviding evidence to the

specificity and selectivity of drugs. Technologicivelopments offer a novel
tool to achieve highly detailed spatial informationtissue compartments at 10
pm spatial resolution by MALDI mass spectrometmicaging. Although the

intensity of a given mass signal is influenced tangnfactors, the visualization
of m/z values in two-dimensional space specifies an imameesponding to

certain histological compartments.

Basic physical and chemical properties of drugslifferent tumor phenotypes
were analyzed in experimental arrangements thanh fire basis for rodent
models, characterizing drug distribution kineti€&duced compound signals
could be associated with tumor regions, particylarl the squamous cell

phenotype due to the large size areas of tumos €Ell Sample preparation of
the tissue prior to analysis is of importance arelgolvatization of the tissue is
recommended. The specific experimental conditiorsn@eded to be optimized
for any given tissue type [2].

The benefit of the high spatial resolution can evclose match to the
corresponding high-resolution histology scans,vahg queries of mass spectra
at precise locations in the specimen [3]. Instruiaggon, analytical principles,

experimental models and case studies will be ptedeto demonstrate the
capabilities of MALDI mass spectrometry imaging.
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QUANTITATIVE PROTEOMICS APPLIED TO BIOBANKING MATER  IAL

Melinda Rezeli
Clinical Protein Science & Imaging, Lund UniversiBMC C13, Lund, Sweden,
melinda.rezeli@elmat.lth.se

Abstract

Recently, the focus of proteomics studies has hemrsferred to quantitative
aspects, although quantification of peptide andegmmobiomarkers in complex
biological matrices, such as human plasma, is H#etlypng task [1]. Despite the
continuous technological developments the diagoostilue of the newly
discovered biomarker candidates is limited. Inadégjy controlled sample
collection/sample handling is probably one outlef several reasons why these
candidates are not able to deliver on those preingi expectations, which for
instance relate to clinical diagnosis in modernltheeare. Inventories of high
quality clinical samples are prerequisite for desig the next generation
diagnostics and treatments for patients. Diseasgeptation and clinical sample
collection are key strategic resources that canvigeo new insight and
understanding of disease mechanisms.

In biomarker discovery at the verification and thelidation phase, the
determination of the levels of high number of cdatlt biomarkers in different
body fluids in large sample sets is crucial in fathealth care developments. The
requirements are rigorous: as the assay must [stisenaccurate, and highly
reproducible while the high throughput is also mpartant aspect. Currently, the
highly sensitive and specific immunoassays are contynused for verification
and validation of new biomarkers, although mas<tspmetry-based targeted
approaches, such as selected reaction monitoriR§I(8r MRM in plural) with
stable isotope dilution strategy, allow accuratearqitation and provide an
alternative method to antibody-based approachesSRM is a targeted MS-
based technique, generally performed on triple-guyaale (QgQ) instruments.
MRM assays provide good sensitivity and quantitatié proteins/peptides in a
broad dynamic range [3].

We worked in close collaboration with differentratial groups, and developed
multiplex, mass spectrometry-based quantitativaysssrhe assays were utilized
for screening of biobanking materials, and perfatreemparative analysis of
patient groups in various disease areas, such ediocascular diseases,
neurodegenerative diseases and cancers.
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INCREASED BIOLOGICAL VALUE AND SAFER FOOD PRODUCT
DEVELOPMENT USING SOLID STATE FERMENTATION OF PLANT MATERIAL
WITH BACTERIOCINS -PRODUCING LACTIC ACID BACTERIA
COMPARATIVE PHYTOCHEMICAL ANALYSIS OF FERMENTED AND  NON-
FERMENTED SAMPLES
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Abstract

Medical plant raw material (collected at Vytautasdvius University, Kaunas
botanical garden, medicinal plants sector) have Istedied before fermentation
and after various fermentations with lactic-acicttbaa and yeast. Fermented
samples and ground raw material were obtained fkaunas University of
Technology. Medicinal plants rich in phenolic corapds and essential oils and
plant protein products - flax seeds have been etudAccording to radical
scavenging activity, phenolic compounds and flavdsmcontent before and after
fermentation, the tested plants can be dividedtwtogroups: (1) plants in which
fermentation significantly decreases the total plies and flavonoids content
(by 2-3 times), but the scavenging activity of fraglicals is not decreased or
even increased,; (I) plants that after fermentakiaa not significantly increase in
total phenolics and flavonoids content and radscalvenging activity does not
change or increases significantly. Volatile compmtainf medical plant material
have been analyzed before and after fermentatiengdynamics of the different
compounds, using various lactic acid bacteria aabtfermentations have been
evaluated. All the identified compounds can bed#di into three groups: ()-
compounds which present in fermented and non-fetedesamples (II) - new
compounds that occur during fermentation and @dl§ompounds that are not
determined after fermentation. All of these vaaasi both in terms of quantity
and quality depend upon the plant and fermentatiimnoorganisms used.
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DEVELOPMENT OF INTERMEDIATE PURIFICATION STEP IN INS  ULIN
PROCESS USING A HIGH THROUGHPUT APPROACH

K. Eriksson'*, E. Heldin?, E. Hallgren?, J. Shanagat, S. Gronlund!, H. Tunes, M.
Xavier?, L. Vilela?
1GE Healthcare Bio-Sciences AB, Uppsala, SwederfBi@MM S.A., Belo Horizonte, Brazil

Abstract

Designing a purification step for a complex tangetecule is challenging as the
tentative combinations of conditions and chromaipby media (resins) are
many. One of the responses of major interest imt@nmediate purification step
Is selectivity. This presentation will focus on tiethodology used to design a
step that follows on enzymatic cleavage of prodingnto main product, insulin,
and the C-peptide.

In order to speed up process development and lkeeple amounts low it is
advantageous to use a parallel format with lownrgslumes. The 96-well batch
format meets these demands and was used to sore@oedgt promising resins
and conditions, both with respect to yield andfyuiithe knowledge gained from
an elution study utilizing 20 pl resin per welllléaved by optimization in small
columns, was scaled up to a 400 mL column scabermediate purification of
insulin to more than 90% purity.
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SINGLE CELL ANALYSIS : STATE OF THE ART

Karel Kleparnik
Institute of Analytical Chemistry - Academy of 8cas of Czech Republic,
Vevei 97, 602 00 Brno, Czech Republic
klep@iach.cz

Abstract

Single cell analysis (SCA) can potentially playimportant role in the systems
biology, where biological processes in terms ofetiattions of molecular
components are studied at different molecular Eviebm genome to cellular
function. With respect to this, analyses of indiadl cells or even the cell
organelles may offer unique information on diffdiation, specialization,
proliferation, senescence and cell death. Moredv€A can reveal an effect of
cell-cycle, different life conditions, and surroumgl environment on the genome,
transcriptome, proteome, peptidome and metaboldraecell.

The following data demonstrate the demands exentethis type of analyses.
The total mass of a typical eucaryotic somatic okl diameter of 5 - 1Am and

a volume of ~0.5 pl is about 500 pg. Only 10% & tellular mass form about
2 fmol of about 10 000 various expressed protéinsong them, about 200 zmol
or 1.2 10 copies represent medium abundant proteins, ontytabundreds of
molecules of cellular receptors, 16 1¢* of various signaling enzymes and
1@ molecules of structural proteins.

In this talk, more than a quarter of century lonigtdry of SCA will be
overviewed. Throughout this period, it has been alestrated that miniaturized
capillary or microfluidic devices furnished with \athced detection methods
provide suitable conditions for the analysis of mieal content of individual
cells, cell organelles or even detecting singleanalles. The recent development
of nanotechnologies brings new extraordinary opputies into the practice of
analytical chemistry. The combination of specifiolges, labels and sensors with
powerful and stable light sources, advanced optirahngements and high-
sensitivity detectors allows detecting and trackawgn single molecules with
nanometer spatial precision and millisecond ting®lkgion in living cells.
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ENGINEERING LACCASES : IN SEARCH FOR NEW BIOCATALYSTS
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Abstract

Laccases are very well known biocatalysts with grebustness, high oxidation
power and substrate versatility (among other prggsr[1]. They contain a
unique set of copper ions made of one each of hteettypes of biorelevant
copper sites: type 1 (T1), type 2 (T2) and a bieacltype 3 (T3), and couple
dioxygen reduction to the oxidation of substragther organic or metal ion [2].
They belong to the Blue Copper Binding Domain (BGB&mily of proteins in
which the archetypal members are the plant or Hat#lectron transfer protein
cupredoxins (CUP). In this family, function is maéabed by the number of CUP
domains, the number and type copper atoms andugienf to non metalled
domains. Taking natural plasticity within the BCBfamily as a source of
inspiration for the engineering of laccases [3wH,aim at shaping new catalysts
based on a laccase platfofumctionalized with “plug-ins”.

One of our targets is to develop a robust systemravlight absorption triggers
electron transfer from a catalytic centre to a vatde electron acceptor. We
report here on the light driven four-electron radwcof a laccase that ultimately
converts dioxygen into water using ruthenium(ll)ypyridine or porphyrin type
chromophores and a sacrificial electron donor IBpspects of development of
renewable aerobic photo oxygenation catalystsheilpresented.
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Abstract

Alzheimer’s disease (AD) is the most prevalent foof neurodegenerative
disorders. Recently, it is widely accepted thagyaieric amyloid-beta peptide
(AP) toxicity may be responsible for the initiationAD. Interaction of Al with
proteins is the key event in the pathology of Alptexr’s disease. Mapping the
AP interaction partners could help to discover nopethways in disease
pathogenesis and to find targets for drug developme

The aim of our research was to discover small deptinhibiting the interaction
of these proteins with

Our proteomic studies have revealed that the f@orAA[1(1-42) peptide binds to
a huge number of proteins derived from rat synapiad membrane fractions.
Majority of these identified proteins have alreathgen associated with
Alzheimer’s disease.

The protein array technology is a novel methodneestigate protein-protein
interactions in a high-throughput manner. To ingedé the potential interaction
partners of oligomeric B we used protein arrays with 8163 recombinant luma
proteins. We identified 324 proteins as potentitériactors of oligomeric B\
Based on the protein sequences identified in tlevealmentioned experiments
we wanted to extract such peptide subsequencesdhbt inhibit binding of A
to these proteins. Such peptides could be a bage the design of new, putative
neuroprotective compounds. Using a mathematicabritign we devised a
peptide chip containing 4000 hexapeptides with eseges from the previously
identified proteins and performed a binding experniwith oligomeric &(1-
42). We have demonstrated interaction of severptiges with 4. Some of
these peptide sequences were synthesized and tfasem which showed
inhibitory effect on the toxicity of A in MTT test were used further
experiments. We will use these peptides as leadpoonds in rational drug
design against AD.
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Abstract

Identification, quantification and location of metans bound to proteins and
enzymes are very essential experimental stepsochémistry, enzymology and
related sciences on the way to understand thetsteuand function of these
biological macromolecules and the role played feygarticular metal of interest.
In addition to the most commonly used chemical aimthemical analytical
methods the novel nuclear technique called ion beaatysis (IBA) could also
be very effective and sensitive for these purpasegrtain cases. The basic idea
of an IBA technique is very simple. Bombarding anpke by a beam of ions
accelerated to few MeV energy by a particle acesberseveral atomic and
nuclear processes take place (elastic scatteritigedbombarding particles (BS),
ionisation inner atomic shells of the target atand the subsequent production
of characteristic X-rays (PIXE), isotope sensitiveclear reactions mainly on
lighter elements including C, N and O (ANR) etdheTdetermination of N might
have special importance in studying biological roawlecules, because nitrogen
content can be used to quantify the total protemtent of the analysed volume.
In the field of life sciences PIXE is the most fueqtly and successfully used
technique offering simultaneous detection of elemeanging from Al to U with
sensitivities in the ppm range under usual expariedeconditions. The amounts
(or concentrations) of the detected elements cawrabeulated from the area
under the well separated. Precise and accuratettaa& element concentrations
are certainly very important but the basic questitmbe answered are usually
the followings. What kind of metal ion is boundttee particular metalloprotein
of interest and what is the number of those iores pmotein molecule? To answer
such structure (and consequently also functionkipequestions about the
binding sites of the ions, the simple elementallyamsm of the whole protein
molecule is not sufficient alone. Dedicated cleavagf the composite
macromolecule, careful separation of the well ctt@réssed subunits obtained,
and keeping track of metal ions by subsequent el@ah@nalysis could be a
method to apply: the ion beam technique should dmabmed with suitable
biochemical separation process. Direct PIXE scanpmh polyacrylamide gel
electrophoretograms (the PIXE-PAGE method) prowedéd a unique way to
locate metal-containing bands, identify and eveantjfy to a certain extent the
metal ions in them [1]. In cellulose acetate elgaioretograms the simultaneous
N determination is also possible.

[1] Z.Szkefalvi-NagyNucl Instr. MethB109-110(1996) 234-238
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Abstract

The study of the details of mass transfer in ligeidomatography is of central
interest. We apply the microscopic (or molecularnaiyic) model of
chromatography to study the reversed phase separafi small and large
molecules. The microscopic theory of chromatogragdscribes the evolution of
a chromatographic peak as the random migratiorhefmolecules along the
column combined with adsorption—desorption proceghat occur at random,
too.

The molecular dynamic model is rather straightfooia comprehend and it can
furnish direct answers when one tries to understtm development of
chromatographic peaks. We show that the microscaomidel can be rather
simply used to estimate the fundamental charatiteyisf the separation process.
We can estimate the rate a molecule is adsorbeteosurface of the stationary
phase while it migrates along the column.

When combining the general rate model with the mdbe dynamic model, one
can consider and compare the kinetics of the teanef solute molecules
between the flowing and stagnant zones of mobiésghthe pore diffusion, etc.
We analyze the peak shapes recorded under lineaditoms, and can
characterize the heterogeneity of the surfaceeftthtionary phase. With a peak
shape analysis that is based on the molecular dgrmaodel of chromatography,
we can identify the presence of heterogeneous rrassfer or adsorption
kinetics. We can, furthermore calculate the amooinretention due to the
individual adsorption sites.

The general rate model of chromatography, whichnsacroscopic model, offers
the most detailed description of the separatiortgss. We compare the results
provided by both microscopic and macroscopic amalysthe peak shapes and
statistical moments.

In this paper we discuss the influence of wide mize distributions. We present
results obtained on nonporous, fully porous, andeddcore particles.
Furthermore, mass transfer in supercritical fludfoonatography and reversed-
phase liquid chromatography are compared.

57



L-16
NEW INSIGHTS INTO THE RETENTION MECHANISMS ON STRAIG HT-CHAIN
PERFLUORINATED STATIONARY PHASES FOR HPLC

Alberto Cavazzini**, Nicola Marchetti?, Luisa Pastt, Francesco Gasparrint
lUniversity of Ferrara, Department of Chemistry dPldarmaceutical Sciences
via L. Borsari, 46, 44121 Ferrara, Italy
alberto.cavazzini@unife.it
2University of Roma “La Sapienza”, Dipartimento dhighica e Tecnologia del Farmaco, P.le A.
Moro 5, 00185, Roma, Italy
francesco.gasparrini@uniromal.it

Abstract

Perfluorinated alkyl adsorbents are in the mildstemewed interest in several
branches of the chemical-physical sciences, inolpugroteomics, metabolomics,
chiral resolution, recycling and reuse of catalystssironmental sciences. In all
of these applications, essentially, the concepbréiphilicity, that is the
extraordinary capability exhibited by substratethwperfluoroalkyl moieties of
selectively interacting, is exploited.

The retention mechanisms of a series of n-alkyleeazhomologues and several
perfluoroalkyl acids have been studied on perflatied materials prepared with
different bonding densities. Several features eséhmaterials, including their
adsorption properties from acetonitrile-water migg) their geometric
characteristics and wetting properties, the effefctthe bonding density on
retention and selectivity (both methylene- and Iperbmethylene-selectivity)
have been evaluated.

The information obtained by this study has allowednterpret some particular
aspects characterizing the chromatographic behatitirese phases, such as for
instance the U-shape retention of perfluoroalkytisdy changing the mobile
phase composition, the poor chromatographic pedoo®a with highly agueous
mobile phases (water > 95% v/v) and their altewgagielectivity with respect to
traditional C18 adsorbents.
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Abstract

The dream of the lab-on-a-chip conception is toiaumize a complete chemical
laboratory into a microchip format. Since currentlye most widely used
separation technique in the analytical laboratoigethe liquid chromatography
(LC), surprisingly only relatively few chip-basedromatographic systems [1-3].
compared to chip-based capillary electrophoreticags are known.

Here we report on a simple method to fabricate ofligidic chip incorporating
multi-channel systems packed by conventional chtographic particles without
the use of frits [4]. The retaining effectivitie$ different bottlenecks created in
the channels were studied. For the parallel mukirmel chromatographic
separations several channel patterns were desighedobtained multipackings
were applied for parallel separations of dyes. Thplementation of several
chromatographic separation units in microscopie siakes possible faster and
high throughput separations.

The simplicity of the replication of the polydimgtkiloxan (PDMS) chips and
the minimal consumption of the conventional packpagticles (some tens of
nanograms for a 10 mm length of packing) makescthiips inexpensive and
disposable.
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Abstract

A novel ready-to-use portable microfluidic platfomas adapted for analysis of
uric acid and related compounds in urine samplegcrdfiuidic devices,
especially microchips electrophoresis (ME), areyvattractive for clinical and
pharmaceutical analysis. Thus, a novel portable eaxy-to-handle instrument,
HVStat (165 x150 x85 mm), based on microfluidiccélephoresis chips with
amperometric detection was used for the deterngnabf uric acid and
interfering compounds (ascorbic acid, paracetanaminephrine.) in urine
samples. Moreover, the microfluidic platform penfiance is controlled by a
user-friendly PC interface (MicruX Manager) espigidesigned for the use of
microchips electrophoresis with electrochemicakdibn. The adapted analysis
methodology at portable microfluidic platform allewthe separation and
detection of uric acid and related compounds irs lF®mn 90s with minimal
sample pre-treatment. Thus, the uric acid is died¢tected without previous
enzymatic based-reactions or other complex pretreatt The urine sample is
simply diluted in the buffer solution and injectéidectly in the microchip where
the uric acid is separated and detected at platielacirode of a SU-8/Pyrex
microfluidic chip. The microfluidic chips were uséal several analyses with a
good performance and precision, decreasing driigtitee cost and time per
analysis.

Thus, the complete microfluidic platform, includingpe main instrument,
reusable holder and microchips, has been demosstaat an excellent analytical
tool for fast and reliable urine analysis.

This work has been supported by the Spanish MynigtScience and Innovation (MICINN — PTQ-
09-01-00263, PTQ-09-01-00264 and PTQ-10-02730)Rnitipality of Asturias (FICYT — IEQ9-
281)
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Abstract

SAW atomizer has been interfaced with MALDI MS fiast analysis of small
volumes (< 1pL) sampled in a membrar@AW propagate through and underneath
the membrane and atomize the liquid bound sampbe2f10 pm diameter aerosol
which is subsequently deposited on a MALDI plate forther analysis Fast
peptide profiling of living islets of Langerhansdahio fluid (saliva, tear film) has
been achieved and an adaptation for the analydigitng agarose-entrapped cancer
cells is currently under development. MALID MS osiagle beta cells and a single
islet using the acousitic levitation technigleads to a wall less analysis with low
contamination and high sensitivity
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Preliminary results, , together with a representation of the basic SAW-MALDI sample preparation method.
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Abstract

The stochastic model of size-exclusion chromatdyagSEC) using the
characteristic function was developed by Dondi leflh The model allows
taking into account the kinetics of the pore ingresid egress processes, the
heterogeneity of the pore size and polymer polyatisipn.

The stochastic model of SEC describes the chromegtbge process as random
process in which molecules undergo a continuoubkange between the moving
interstitial zone and the stagnant zone insidgptites of particles. The retention
of the macromolecules rises from the hydrodynarhiomatography effect and
the size-exclusion effect. The retention of thelwked samples comes from only
the hydrodynamic chromatography effect.

A new chemometric procedure was presented by Eaali [2] for the estimation
of equilibrium distribution constant of size-exdlus effect Ksed. K. =(1-p)"

wherep is the macromolecule size relative to pore szés the total size factor
exponent which depends on the pore shape. Wihenequal to 1, 2 or 3, the
pores are slit shaped, long cylindrical or conj&al

In this study we will show, how to estimate the g@@blume, the pore size, and
the pore size distribution of particles on the gadfi experimental data using a
chromatographic model extended to wide pore siztribiition in case of
cylindrical and conical pore shape in core-shettipias.

The work was supported by the granfAMOP-4.2.1. B-10/2/KONV-2010-0002,
TAMOP-4.2.2.A-11/1/KONV-2012-0065, and OTKA K 1060,
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Abstract

Cavitands are cavity-shaped cyclic oligomers argl tban create host-guest
interactions with various analytes. Host-guestraton represents the affinity
of macrocyclic molecules to form reversible compexvith neutral as well as
charged molecules.

Cavitands (e.g.: calixarenes, resorcinarenes, dgglans and their derivatives)
may have three types of uses in liquid chromatdgraftationary phases can be
synthetized by covalently bonding cavitands orcailparticles. Many cavitand-
bonded silica phases are prepared for the separaficaromatic positional
isomers [1, 2], enantiomers of chiral compounds d&yl polycyclic aromatic
hydrocarbons [2]. Furthermore, cavitand derivaticas be applied as mobile
phase additives [3]. Cavitands are also employedyaamic coatings on RPLC
stationary phase for the separation of aromaticitipnal isomers and
nucleobases [4].

We investigated chromatographic behavior and piisigb of the use of
resorcinarene derivatives in high performance tigqiiromatography.
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Abstract

Different microfluidic systems with connected odé@pendent multiple channels
were developed. In the channels of these microchépseral parallel
chromatographic packings can be created.

A new packing procedure was developed, a bottlemexk created in a channel
of 100 micron width, and around 1 microliter of gession of methanolic C18
particles was injected into the chip channel towdrd bottleneck and then
washed with methanol [1]. The particles retainemlad the bottleneck, and then
the newly arrived particles adhered to the packimgreasing its length. The first
particles acted as keystones blocking the othéicies [2].

Two different procedures were developed to credie bottleneck in the
channels. In the first case the bottleneck was résult of a line in the
photolitographic mask. In the other case an 8-liframeter wide and 50
micrometer long channel was drawn into the phagit@phic mask as a
bottleneck. Both procedure was suitable for the ingalof chromatographic
packings in parallel channels. The second proceda® used to integrate the
chromatographic packings into the channels becausas more reproducible
bottleneck fabrication procedure.

One of the great advantage of these systems igabability of making parallel
measurements at the same time.
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Abstract

Temozolomide (TMZ) is an anticancer drug and carcdmesidered as the most
frequently used alkylating agent for the treatmehimalignant primary brain
tumors (e.g. glioblastoma). The main problem reigardhe chemotherapy
against brain tumors is the low drug effectivenekge to the moderate
penetration rate through the blood-brain barridte TMZ crosses the blood-
brain barrier, but its exact local concentratiorthie human brain tumor tissue
has not been determined.

Micellar electrokinetic capillary chromatography EKC) was applied to
determine TMZ in human serum and brain tumor. In earlier publication it
was demonstrated that the MEKC is a useful teclnigudetermine TMZ in
model solution [1]. The TMZ could be detected irvimo serum samples without
sample pretreatment. The brain tumor tissues (@3B gq) were lyophilized and
extracted with ethyl acetate to preconcentrateattadyte and obtain an injectable
sample. The lyophilized tumor samples were disgblaeminimal volume (300-
600 pl) of 0,1 M HCI. The obtained viscous solusiomere centrifuged (9000g
for 15 min). 50 pul supernatants have been extragittd3 x 300 ul ethyl acetate
(10 min vortex). After removing the organic solvewith rotary vacuum
evaporator, the dried material was dissolved irlopl 0,1 M HCI, and was
injected. The precision of migration times and peaga were 1,07 and 1,48
RSD% respectively. The limit of quantitation (LO@as 0,096 pg/ml using on
capillary UV detection at 325 nm. The obtainedkpeancentration (8,2-10,1
png/ml) and hax (0,5-1,5 h) of TMZ in serum sample [2] were simila the data
reported by others [3], in vivo TMZ concentratiauhd in brain tumor ranged
between 0,046-0,117 ug/g.
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Abstract

Chlorothiazide is used as diuretic to manage exdksds associated with
congestive heart failures, hepatic cirrhosis, aodiaosteroid/estrogen therapy.
Chlorothiazide has also been found useful in th@agament of edema and
hypertension. However, chlorothiazide intake isoasdged with adverse effects
such as renal failure, renal dysfunction and ititexknephritis. The mechanism
of action of chlorothiazide-mediated diuretic effemd associated side effects
remain poorly understood. We hypothesize that oftheazide is actively
uptaken by OAT1 and/or OAT3 and that this activeake together with its
BCRP-mediated efflux contributes to its rapid reseatretion.

Chlorothiazide levels in the transport assays edraut to examine the kinetics
of OAT1- and OAT3-mediated chlorothiazide transpad well as inhibition of
chlorothiazide uptake by probenecid, furosemided adiclofenac were
determined with a simple LC-MS/MS method. The chatwgraphic separation
was carried out on a Poroshell 120 EC-C18columnbiMohases were 0.1%
formic acid in water (A), and 0.1% formic acid inegonitrile (B) with isocratic
elution (B=20%) at a flow rate of 0.5 mL/min. Thetelction was performed on a
triple quadrupole tandem mass spectrometer by MR electro spray
ionization source with negative mode. The loweritliof quantification was 1
nM. Results were accepted following FDA’s Guidance.

Chlorothiatide uptake was markedly higher into $fanted cells compare to
parental cells and the uptake could be inhibitedofmbenecid, diclofenac and
furosemide in a dose dependent manner. In thisystwd showed that
chlorothiazide is a substrate of OAT1, OAT3 and BCRhese findings might
explain the rapid renal secretion of chlorothiazihel might help understanding
the molecular basis of the observed adverse affettilorothiazide.
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Abstract

Background: Essential thrombocythemia (ET) is a clonal BCR-ARiegative
myeloproliferative neoplasm (MPN). Life expectarafyET patients is strongly
affected by thrombotic events. Investigation ok riactors of thrombotic events
in ET women should be important, since changekéir tifetime conditions such
as pregnancy or climacterium could have an additieffect on the relatively
frequent occurrence of vascular complications. 894f ET patients are JAK2
V617F mutation negative, thus, further mutationlgsia could be important. [1]
Our aim was to evaluate the frequency of acquirdel MV515L mutation, in
JAK2 V617F-negative ET woman patients and to answer question
whetherthe MPL-W515L mutation has an additionakrak a vascularisk
factor” in ET women?Patients and methods:Between 1999 and 2011, 96
patients with essential thrombocythemia were setecandomly. Among them
27 JAK2 V617F-negative female ET patients coulddaend with the mean age
of 55.5 years [range: 14-95]. DNA was isolated fieDIT A stabilized peripheral
blood samples, and screened for the mutation ®teadpecific PCR reactions
and subsequent agarose gel electrophoresis. Tihedneas 1% to 5% sensitivity
in terms of allele frequencyResults: The MPL W515L mutation could be
detected in 16 patients. Mann-Whitney testad multivariate binary logistic
regression was run to estimate the probability bfornbotic events in
combination with MPL mutation status, and with eth&in cardiovascular risk
factors. The MPL mutations - although not signifitta due to the small sample -
showed a correlation with the clinical appeararicéhe disease, and its possible
prognostic value could be detected in our groupatients. Conclusion: Based
on our findings we suppose that ET female patievita cardiovascular risk
factors (especially high blood pressure, hyperépich, smoking) may have a
higher risk for thrombotic events, and the MPL-WBThutation could have an

additional role in this special group of patients.
[1]Tefferi A. Polycythemia vera and essential thbmoythemiaAm.J.Hematol2012;87:284-93.
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Abstract

The biosorption of phenol from aqueous solutiomon-living (treated with heat
and pressure) lyophilized mycelial pellets Phanerochaete chrysosporium
cultivated in liquid medium having various compmsitwas studied in a batch
biosorption system. The fungal cell surfaces weharacterized by FTIR
spectroscopy and specific surface charge detecliba. effect of pH, contact
time, initial phenol concentration and biosorbeoasabe on biosorption process
was systematically studied for biosorbents. The imam phenol uptake by
various fungal preparations was observed at pH Be&orption kinetics and
isotherms were determined and evaluated at amlipkl of 5.5. For adsorption
kinetic and equilibrium study by both bioadsorbemtsomparative evaluation is
presented using non-linear least-squares estimatidrinearization of Langmuir
and anti-Langmuir equations [1]. The presence ofenal and vitamin materials
in the liquid medium enhanced the sorption capaoityfungal biomass for
phenol. The mycelial pellets will be used as a mwlumaterial for dynamic
adsorption study.
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Abstract

Hydrogen sulfide (bB) is a naturally occurring poisonous gas. Analysiit in
environmental or sewage samples has been an impaask. HS gas can be
found in 20 umol/dm3 concentration in the tissues of living aalsn too.
Recently the involvements of.H in humerous physiological processes have
been proved. This generated a rapidly increasirtgraat in studying its
interaction with enzymes, with hemoproteins. Ite ras a signaling molecule of
the inflammatory and nervous systems, and in ceadicular system has been
proved. It also regulates vascular tone. Toda$ 14 considered as member of
the group of physiological signaling gases togethidr the NO and CO.

New investigations are dealing with the role eBHn peripheral nervous system,
in neuro degradation processes, in reactions itrajakestinal and endocrine
organs, as well as the impact of it in pain.

Some thermal waters used in balneotherapy havéisagrt amount of dissolved
H.S that may have important role in treatments. $tadying the extent of
absorption, and local concentration changes apiatep measuring method and
apparatus are needed.

The HS is a redox-sensitive unstable molecule, anditeentration is relatively
small in the complex chemical composition of livitigsues. Measuring its
instantaneous local concentration is a difficutktaWe introduce a sensor cell
developed for sensitive amperometrigSHletection in th vivo” measurements.
The dynamic concentration range, the lower limitdetection, the selectivity,
stability of the cell were studied. Its applicatyiliwas proved detecting the
absorption of KIS through the skin of anesthetized mice test asimal
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Abstract

In our present work we investigate a live micromigen culture, which can use
phenol as carbon source in its metabolism, sonthiasorb and biodegrade this
pollutant. Candida tropicaliswas chosen for model culture. This yeast can live
and grow at a relative high phenol concentratidnso we can probably use it to
remove phenol from polluted water. Lyophilized seWere used for phenol
biosorption and biodegradation study in aqueoupesuson. Lyophilized and
inactivated (heat treated) cells were also invastid as possible adsorbent for
phenol removal from aqueous solution. Less amotiphenol was removed by
liophilized and deactivated cells, than by lyoptatl and active culture, but this
deactivated biomaterial was more usable and shog@dducible results.

An inorganic pollutant was also studied in this kvdVe investigated the facility
of using Candida tropicalisto remove copper(ll) from aqueous solution. The
next step in our work will be the competitive aggmn study of organic and
inorganic pollutants by lyophilized cells and imniation [2] for column and
dynamic adsorption study.
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Abstract

Kynurenic acid (KYNA) is a widely studied metabelibf tryptophan, formed
through the kynurenine pathway. It is known to éxamdogenous protection
against the toxic effects of other kynurenine patyhwnetabolites, such as
quinolinic acid and 3-hydroxy-L-kynurenine, and skoof other excitotoxins.
The possibility of its therapeutic use thereforeegges, including treatment of
disorders of the central nervous system [1]. Howewbe chemical and
pharmacokinetic properties of KYNA hamper its usepreclinical studies. In
higher doses, its solubility is a limiting factat, penetrates the blood-brain
barrier poorly, and it undergoes a rapid cleardnma the brain and the body,
this clearance being mediated by organic aniorsparters. To overcome these
disadvantages and/or improve pharmacodynamic pieper numerous
derivatives or prodrugs have been synthesizedydimy a novel KYNA amide
[2].

The aim of the present study was to examine thars@harmacokinetics of the
synthesized KYNA amide. Special attention was paithe possible metabolism
of this analog to KYNA. For the determination of KDA and a novel KYNA
analog in mouse serum samples following a sam@papation procedure based
on protein precipitation, new high-performance itjohromatographic methods
with fluorescence and mass spectrometric detecti@me developed. The
analytical parameters obtained in the validationcpdure suggest that the
developed method with mass spectrometric deteisimple, fast, accurate and
suitable for the measurement of KYNA and its ansi&j.
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Abstract

Aspartate and glutamate are the two major excitab@urotransmitters in the
CNS, playing central role in learning processes mmganory formation. While
the function of glutamate is well known, the rolé aspartate is less well
understood. It has been suggested, that its ndeq@enicD-enantiomer has an
effect in the regulation of neurotransmission, oegenesis and neuronal
plasticity, as it occurs naturally in the CNS.

Due to its excellent separation efficiency capjllatectrophoresis is perfectly
suitable for enantiomer separation. Laser indudedrdéscence (LIF) detection
was chosen due to its better sensitivity compadhe conventional UV
absorbance detection. Because of the lack of edsilgctable moiety, prior to
analysis sample derivatization providing a fluoroghgroup is needed.

In our work a capillary electrophoresis method haen elaborated in order to
achieve chiral separation of fluorescently labelspartate and glutamate. A dual
cyclodextrin system has been found to provide tper@priate chiral and
chemical selectivity. Reverse polarity mode in edatapillary has been used to
achieve acceptably short analysis time. The deeelopethod has been validated
and used for the analysis of brain tissue sample&sp concentration has been
found to be in the range of 20-30 nmol/g in theasim of one day old domestic
chickens. Higher concentration Bf, but notL-Asp has been measured in the
subventricular proliferation zone, where the nearggis mainly takes place,
compared to a non-proliferative control region @udllium). It has also been
shown that thdD-Asp / total aspartate concentration ratio decrakeing the
first 4 days of development. These results supp@pecific involvement ob-
Asp in the neurogenesis of young domestic chicks.
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Abstract

Mass spectrometric methods for disulfide bridgenidieation are based on
chemical and enzymatic methods (according to thgpuessce of protein or
peptide), and produce a mixture of peptides commgionly one disulfide bond.
Fragments linked together through disulfide bridges separated and analyzed
by capillary reversed phase HPLC coupled to thesmssectrometer. The
fragments can be identified based on their uniqusses and tandem mass
spectrometric fragments. The success of the proeedsually depends on the
reagents used for cleaving the peptide or protatwéen the half cystinyl
residues. Based on the sequence of PAF (antifyorgtdin), a mixture of trypsin
and chymotrypsin was found to be a good choice diozymatic cleavage.
However, identification of the SS-pattern by enztimaigestion followed by
MS may be difficult because of the extreme stabiit some disulfide proteins,
especially PAF. This protein showed high enzyméstasce, that is, even after
12 h proteolytic digestion a significant amountuofdigested peptide was found
in the samples. Enzyme resistance can be the ocomseg of inaccessible
cleavage sites. In our work the enzymatic methosl @empared with a chemical
cleavage based on partial reduction of disulfideldgas with TCEP (tris(2-
carboxyethyl)phosphine) followed by cyanilation alano-4-
dimethylaminopyridinium tetrafluoroborate) undeddaracidic conditions.
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Abstract

Zone electrophoresis of the labeled amino acida commercially available lab-
on-a-chip instrument was possible in a backgrouedt®lyte (BGE) without
stabilizing detergents, which is in contrast to .amtional CE; moreover,
analysis times were drastically shorter than l&nge. [1,2]

In our work we label amino acids (glycine, lysirmssparagine acid, glutamine
acid) with two fluorescence dyes: fluorescein igmtpanate (FITC) detected by
the blue laserigx 450 nm) and cyanine 5 (Cy5) detected by the reerl@.x 630
nm). FITC is a derivative of fluorescein which ftinoalized with an
isothiocyanate reactive group (-N=C=S) to the omagifluorescein to replace a
hydrogen atom on the ring structure. FITC has aoih and emission spectrum
peak wavelengths of approximately 495 nm/521 nm.

Cy5 dye belongs to the sulfoindocyanine dyes. dyeecontains a short aliphatic
side chains, which contains one or more highlgtiea functional groups such
as N-hydroxysuccinimide or maleimide. Cy5 dye &atmn wavelength is 670
nm, while the absorption wavelength is 649 nm.

In our measurement we used modified DNA script. umening buffer was 100
mM sodium borate (pH 8.3). The amino acid samplese labeled for 24 hours
at 4°C.
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Abstract

Separation techniques have undergone consideraftdopments in the second
half of the last century. The development of theonfatographic instrumentation
was necessary in parallel with the developmenttatiohary phases (of special
packing materials) and columns. The developmerdstla® availability of high-
performance instrumentation and high-quality st@iy phases have
substantially supported the growth of HPLC resesschnd applications. In
addition, new and also special instrumentation aotlimns for RPLC are
continuously developed and marketed today. Théstaty phases are the ‘heart’
of the chromatographic separations.

The RP-HPLC retention mechanism is still an impurtesearch area. Today,
researchers seek a better understanding of pracegsetention and selectivity.
The interpretation of these processes at the mialedevel, as well as their
connection with the physical-chemical propertiestloé stationary phases is
particularly important. There are different theeri®® envision the retention
mechanism in reversed-phase chromatography (RP-HPIl®& most important
ones are the well known hydrophobic interactiorotiiethe theory of partition
and the adsorption theory.

In our work we aim to test and compare the differgmes (porous and
superficially porous) of reversed phase packingemels; taking into account
both the bioactive low-molecular-weight compoundsd ahigh-speed HPLC
separations, as well as the determination of massfer coefficients.
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Abstract

The protection of wooden railway sleepers from bgr@dation by impregnating
them with coal tar or creosote has proven to bectffe for the long term.
However coal tar or creosote contains toxic pollicyaromatic hydrocarbons
(PAH) at high concentrations. The investigatiorrexfycling of used sleepers in
large amounts has become of great interest [1]. Sdreening of PAH’s in
wooden railway sleepers used in Lithuania, wasiedmwut. Sample preparation
was based on cold extraction of the PAHs using recgaolvent and their
determination was carried out by GC-MS. In thisdgtdifferent wood conifer
tree railway sleepers and oak tree sleepers weastigated. One of the tasks
was to determine extraction solvent efficiency. éal organic solvents were
tested — methanol, n-hexane, benzene. Preliminadyes show, that conifer tree
railway sleepers contain more PAHs comparing widk tree sleepers. Several
PAHs were identified, namely naphthalene, acenaptgthfluorene, anthracene,
phenanthrene, fluoranthene, pyrene, crysene, belpbgnanthrene. Quantitative
and qualitative analysis results will be revealethis presentation.
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Abstract

Stereoselective separations of members of two atapbhomolecule families
(dansylated amino acids (Dns-AA) with apolar or daci side chains,
endomorphin-1 and -2 and their biologically acttiastereomeric tetrapeptide
analogues [1]) have been accomplished by capiéagtrophoresis applyingr
cyclodextrin derivatives (BCD) as selectors. Theasueed isoelectric point
values were between pH 3.5-3.8 for the Dns-AAs, &h8-8.9 for the
tetrapeptides. Accordingly, two —recently developedtionic CDs, namely the
permethylated monoamino BCD and the randomly matigll monoamino BCD
and their neutral analogues (permetylated-BCD andomly methylated BCD)
were chosen as selectors for Dns-AAs. In case @fethdomorphin analogues
neutral CDs (permetylated-BCD and hydroxyl propsthBCD) or anionic ones
(carboxymethylated-BCD or sulfobuthyl ether BCD) reveapplied for the
stereoselective analyses. In order to improve élelutions the complex stability
constants and the mobilities of the complexes vdetermined and in addition
the pH and the CD concentrations were optimizedveRals in enantiomer
migration order were observed by varying pH or cele concentrations
providing possibility to select the appropriate ratipn order for a given
analytical problem. Consequently, good chiral safiams of each investigated
analyte could be carried out. Furthermore, mixtuoésthe Dns-AAs were
successfully separated as a model of the realdaah environmental and food

samples.
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Abstract

The study of bacterial proteome is based primamilyelectrophoretic separation
of a very complex protein mixture, via isoelectpigint focusing and separation
based on the protein mass. Proteomic studies tiypinalude protein separation,
identification, quantitative measurements, sequemedysis (bioinformatics), the
study of the structure and finally the study of thieeraction and modification of
proteins. In recent years, two-dimensional geltedghoresis (2-DE) has become
the most widely used tool in proteomic analysissause of its high resolving
power for biopolymers complex mixtures. The esseatdhe research is a
comparative analysis of protein expression, exptsetvironmental factors and
proteins in physiological state (undisturbed). Amparative analysis of the
changes in protein expression, indicates a potenfiermation about proteins
that can be used in drug design and gives infoomatbout potential biomarker.
Unique application of 2-DE provides broadening o$gibilities in these fields.
Furthermore, the technique of gel two-dimensiohetteophoresis is undergoing
an ascension, due to the possibility of couplingwith many analytical
techniques. We describe an approach for mass epesttic identification of
proteins in proteome analysis via 2D-gel electroptio separation, using
Coomassie Brilliant Blue staining procedures. Thyested spots were analyzed
by matrix-assisted laser desorption-ionisation nssectrometry (MALDI-MS)
[1-3].
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Abstract

The imidazole dipeptides (carnosine and anserime)vadely distributed in
vertebrate organisms and are particularly abundanskeletal muscle and
nervous tissue. Because of their physiologicaltaedapeutic effects they can be
considered as bioactive food components. These ptilij@s as natural
antioxidants in meat had significant importance aspoint of the meat quality.

It was developed a simple capillary zone electroptio method for separation of
imidazole dipeptides. The CZE analysis was perforroe a BioFocus 2000
system (BioRad) in uncoated fused-silica capilatgl length 51 cm (45,5 cm
effective length) and 5@um |. D. The carrier electrolyte was 0.01-0.1 M
phosphate buffer pH 2.5. The instrument was opweatin termostated
temperature between 28 and 38. The dipeptides were detected without
derivatization at 200 nm. The optimum resolutiontted examined compounds
was found at 0.1 M buffer concentration and at hfighest temperature. The
analysis time was 12 minutes.

The method was used for

analysis of raw meat samples and a number meat lfese products,
investigation of the release and resistance ofosame in the gastrointestinal tract
in an animal (rat) model.
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Abstract

Capillary electrophoresis (CE) is a powerful, ramad effective bioanalytical
method. The adaptation of capillary electrophorésismicrochips has made
significant progress in enhancing the developmdnimany CE applications.
Microfluidic technology provides new ways to opthai sample handling
procedures and DNA analysis for molecular diageestigainst cancer related
markers. One example is the use of microchips éndétection of circulation
tumor cells. The detection of circulating tumorlselepicts the dynamic process,
whereas tumor cells located in bone marrow mighthleeresult of a process that
became static after the beginning of the illf&s# is considered that the
detection of the circulation tumor cells at an yathge offers a better chance to
treat the cancer with higher effectiveness. Expoesgrofiling of tumor markers
associated to circulating tumor cells from canagrgmts was evaluated using the
DNA 1000 and high sensitivity DNA microchips. Prido electrophoretic
analysis the patients’ blood samples had undergomeinomagnetic enrichment
and multiplex RT-PCR. The high sensitivity DNA chgmabled detection of
diagnostically valuable PCR fragments, which praslp could not be detected
by the DNA 1000 method, indicating its higher s@vity and better diagnostic
value.
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Abstract

Chamerion angustifoliunh.. is one of the plants used for treatment of @aies
cancer. Healing effect is addressed to certainofiaids andtannins (mainly
cyclic dimeric ellagitannin Oenothein B) [1] andns® phenolic compounds
which provide high antioxidant activityChamerion angustifoliumL. was
collected from different regional parts of LithuaniTotal amount of phenolic
compounds, flavonoids and radical scavenging dgtiwwas determined
spectrophotometrically and expressed in rutin emais (RE) mg/100 g.
Highest total amount of phenolic compounds (14.446 14.005 RE mg/100g)
and highest radical scavenging activity (17.442 amB47 RE mg/100g) was
determined in 2SG and 6SGhamerionangustifoliumL. samples respectively.
High Performance Liquid Chromatography — Diode #rietector — Reaction
Detector analysis technique was used to identifyersé phenolic acids in
Chamerion angustifolium L. plant and determine individual peaks radical
scavenging activities, where major peaks were ifieditas chlorogenic acid:
1SG and 3SG samples showed highest amounts (2688gREDO g ir 2527 RE
mg/100g) respectively. The plant is known to acclateuvery low amounts of
volatile compounds. However, solid phase microetia (SPME)
preconcentration technique was used to precondenteadspace volatiles and
GC-MS analysis revealed typical substances (caylepk,a-humulene, anethol,
menthol, B-burbonene,B-ionone). These data were used to classify plants
according their phytochemical differences. Diffdr@xtracts of raw material
were tested for phenolic and volatile compoundsgghEst amount of volatile
compounds was determined in 70% ethanolic extrdwetrev raw plant material
was milled before maceration and extraction proomdMinor amounts of-
burbonene, a-humulene, bicyclogermacene,a-bulnesene and linalool

phyenylacetate were determined in this extract.

Reference ] A. Kiss, J. Kowalski, M.F. Melzig]. Phytomedicinel3 (2004) 284—-289.
Acknowledgement:Financial support from Lithuanian Science Counaih& (Grant No.
MIP_084_2012 ONKOFITAS) is acknowledged.
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Abstrac

Plant polyphenols are naturally occurring secondgignt metabolites,
synthesized in response to environmental stressrfacAs being anti-oxidants
and free-radical scavengers they serve as essentighonents of the human
diet. Among polyphenols well studied representatiige thetransresveratrol.
Transresveratrol has been shown to modulate the mesabalf lipids, inhibit
the oxidation of low density lipoproteins, redudatglet aggregation is known
to have anti-inflammatory, and has anti-tumor, @ardand vasoprotective
effects which plays a crucial role in the prevemtad chronic cardiovascular and
tumorous diseases.

In the present study, we investigate trans-restarand the oxidative derivative
of trans-resveratrol with a triple bond at the cemf the molecule: 3,4,5-
trinidroxy-diphenylacetylene (TDPA) contain in wie TDPA was first
discovered by our research group. Twelve Hungaviaes were analyzed using
HPLC/DAD and MS detection. The wines were from &ily wine region
representing different wineries from 2008 to 2®iriage years.

Our results show that trans-resveratrol and 3phidtoxy-diphenylacetylene
content is mainly dependent on variety and vintzege.
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Abstract

Background: Dopamine (DA) as an important monoanginetype
neurotransmitter plays an extremely important moléhe central nervous system
(CNS). The pathways of this neurosystem are divided mesolimbic,
mesocortical, nigrostriatal, medular-paraventriculaberoinfundibular parts and
ultrashort DA cells. Through these pathways therdioation of movement,
emotional reactions, motivation, food palatabilpyolactin release are regulated,
but DA is implicated in the control of nausea amamiting as well. Among
others Parkinson’s disease, schizophrenia, hypeagingaemia are those
pathological states, where overproduction or aesesgad level of these molecules
can be detected. The aim of our study is the giaging analysis of DA and the
metabolites of DA foundable in different brain reqgs.

Methods: Wet tissue samples were homogenised with
acetonitril/water/trifluoroacetic acid solution, atth ultrasonicated and filtered
with CFD (Centrifugal Filter Device). The analysigas carried out by two
instrumental systems, an Ultimate 3000 microHPLCFHESI lon Trap system.
MRM (Multiple Reaction Monitoring) was used for thegmentation. Maxis 4G
UHR-QTOF MS was in ISCID (In-Source Collision-Ingut Dissociation)
fragmentation mode, an ion funnel was applied. The instruments were
coupled to the same HPLC system. DA and 3-methexy-4
hydroxyphenethylamine (3-MT) were detected in pesjt homovanillic acid
(HVA) and 3,4-dihydroxyphenylacetic acid (DOPAC)tire negative ion mode.
Results: Using ESI lon Trap system in MRM fragméota mode DA levels
show a significant difference in the nucleus acumsbén the prefrontal cortex
(PFC) just a trend (p=0.11) of DA concentrationaldde sensed, but there was
a significant difference among DOPAC levels.

Conclusions: Comparing the robustness and semgitfithe two methods we
decided to measure with the ESI lon Trap on theslmghe better performance.
Maxis QTOF system provides very high selectivity @ensitivity, but in ISCID
fragmentation mode it shows lower sensitivity tisi lon Trap in MRM mode.
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Abstract

The chemiresistor is the sensor, which changesegsstivity with change of
adjacent chemical environméht!. In this case it is the gold thin film senddr
interacting with thiols in liquid phase. When thitdd molecule adsorb on the
gold surface and building self-assembled monol&yérthere is established the
covalent bond between the sulphur and gold atonm W% of C-C bond
strength 1. Covalently bonded gold atoms do not participate eectric
conduction anymore, thus gaining the resistivitytloé layer. When the gold
layer is sufficiently thin (<80nm), this effect lmene evident and the difference
between clear and completely saturated surfacebearepresented by shift in
resistance up to 5%. The device self was constiiatea microfluidic apparatus
with four sensing elements arranged in the Wheagstbridge to exclude
influence of the temperature coefficient of resigfi In ideal case, when the
bridge is balanced, the voltage between the sensimigs is zero. Only one
element was used at a time. Sample was fed intocttamnels by quartz
capillaries. The chip consists of two parts — glalsse with sensors and PDMS
part with channels bonded together with aid of mplasactivation. We tested
dynamic range of the device by aliquote serieshafldted and non-thiolated
compounds. The thiolated compounds were chosegltit@hione and cysteine,
the non-thiolated were used tripeptide Gly-Pro-@hd p-alanine because of
their similarity to their thiolated counterparts.
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Pécs, the city of culture
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Pécs, the city of culture

Pécs is the fifth largest city of Hungary, locatd the slopes of the Mecsek
mountains in the south-west of the country, clasgst border with Croatia. It is
the administrative and economical centre of Bararogmty. Pécs is also the seat
of the Roman Catholic Diocese of Pécs.

The city Sopianae was founded by Romans at thenbiemj of the 2nd century,
in an area peopled by Celts and Pannoni tribeghByith century it became the
capital of Valeria province and a significant ea@ristian center. The early
Christian necropolis is from this era which becameJNESCO World Heritage
Site in December 2000.

Its episcopate was founded in 1009 by Steven |, thedfirst university in
Hungary was founded in Pécs in 1367 by Louis | Gwmat. (The largest
university still resides in Pécs with about 34,80@ents). Pécs was formed into
one of the cultural and arts center of the coubyrpishop Janus Pannonius, the
great, Hungarian, humanist poet. Pécs has a ridtagpe from the age of a 150
year long Ottoman occupation, like the mosque shR&@asim the Victorious on
Széchenyi square.

Name

The earliest name for the territory was its Romame of Sopianae. The name
possibly comes from the plural of the Celtic sopanieg "marsh”. Contrary to
the popular belief, the name did not signify a Eraty and there are no traces of
an encircling wall from the early Roman era, ombynfi the 4th century.

The medieval city was first mentioned in 871 unitier name Quinque Basilicae
("five cathedrals".) The name refers to the fadittiwhen constructing the
churches of the city, the builders used mater@hffive old Christian chapels. In
later Latin documents the city was mentioned asnQue Ecclesiae (“five
churches", a name identical in meaning to the Gemaane Finfkirchen and the
Slovak name R&ostolie.

The name Pécs appears in documents in 1235 indhe Rechyut (with modern
spelling: pécsi ut, means "road to/from Pécs")Tumkish "bg" means 5. The
name is first recorded after the Mongol invasioreafope. In other languages:
in Latin Quinque Ecclesiae, in CroatiancBle, in Serbianlleayj / P&uj, in
Slovak P#kostolie, in German Fiunfkirchen.

History
Ancient roman city

The area has been inhabited since ancient timéis,tlhe oldest archaeological
findings being 6000 years old. Before the Romantleegplace was inhabited by
Celts. When Western Hungary was a province of thend& Empire (named
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Pannonia), the Romans founded several wine-progucwionies under the
collective name of Sopianae where Pécs now stamtise early 2nd century.

The centre of Sopianae was where the Postal Patagestands. Some parts of
the Roman aqueduct are still visible. When Pannproaince was divided into
four administrative divisions, Sopianae was theitahpf the division named
Valeria.

In the first half of the 4th century Sopianae beean important Christian city.
The first Christian cemeteries, dating back to #ge, are inscribed on the World
Heritage List. By the end of the century Roman rweakened in the area,
mostly due to attacks by Barbarians and Huns.

Early medieval city

When Charlemagne arrived in the area, it was rimjedvars. Charlemagne, after
conquering the area, annexed it to the Holy Romiaupiée. It belonged to the
Diocese of Salzburg.

A document written in Salzburg in 871 is the fusicument mentioning the early
medieval city under the name Quinque Basilicaeinguthe 9th century the city
was inhabited by Slavic and Avar peoples and wad p& the Balaton
Principality, a Frankish vassal state.

In the Middle Ages

According to Gyorgy Gyorffy's theory from place resn after the Hungarians
conquered the Carpathian Basin, they retained &rsemadic lifestye changing
pastures between winter and summer and Arpad'smiptarters -clearly after
his occupation of Pannonia in 900- were perhapRéos. Later, Comitatus of
Baranya was established, the capital of the consitatas not Pécs but a nearby
castle, Baranyavar ("Baranya Castle".) Pécs, homydwecame an important
religious centre and episcopal seat. In Latin danisithe city was mentioned as
Quinque Ecclesiae. Around 1000, the area was itdthlby the Black Magyars.
The Deed of Foundation of the Diocese of Pécs ssagei in 1009.

In 1064 when King Solomon made peace with his egubk later King Géza |,
they celebrated Easter in Pécs. Shortly after #ibecral burnt down. The
cathedral that stands today was built after thishe 11th century.

Several religious orders settled down in Pécs.Bédwedictine order was the first
in 1076. In 1181 there was already a hospital & d¢ty. The first Dominican
monastery of the country was built in Pécs in 1238.

King Louis the Great founded a university in Pét4367 following the advice
of William, the bishop of Pécs, who was also thegldé chancellor. It was the
first university in Hungary. The founding documestalmost word for word
identical with that of the University of Viennaatihg that the university has the
right to teach all arts and sciences, with the ptioe of theology.

In 1459 Janus Pannonius, the most important meldpmet of Hungary became
the bishop of Pécs. He strengthened the cultugabitance of Pécs.
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Under Ottoman rule

After the Battle of Mohacs (1526) in which the idireg Ottoman army defeated
the armies of King Louis Il, the armies of Sulein@tupied Pécs. Not only was
a large part of the country occupied by Ottomahs, iublic opinion of who
should be the king of Hungary was divided, too. @agy supported Ferdinand
of Habsburg, the other party crowned John ZapolyeSiékesfehérvar. The
citizens of Pécs supported Emperor Ferdinand, Hritrést of Baranya county
supported King John. In the summer of 1527 Ferdindefeated the armies of
Szapolyai and was crowned king on November 3. Rardl favoured the city
because of their support, and exempted Pécs frgingtaxes. Pécs was rebuilt
and fortified.

In 1529 the Ottomans captured Pécs again, and amerd campaign against
Vienna. The Ottomans made Pécs to accept King Joho was allied with
them) as their ruler. John died in 1540. In 1544 @tomans occupied the castle
of Buda, and ordered Isabella, the widow of Johgite Pécs to them, since the
city was of strategic importance. The citizens ét#defended the city against
the Ottomans, and swore loyalty to Ferdinand. Thpezor helped the city and
defended it from further Ottoman attacks, but hisigers persuaded him into
focusing more on the cities of Székesfehérvar asmtdegom instead of Pécs.
Pécs was preparing for the siege, but a day befelemish and Walloon
mercenaries fled from the city, and raided the ln¢&nds. The next day in June
1543 the Bishop himself went to the Ottomans withkeys of the city.

After occupying the city the Ottomans fortified and turned it into a real
Ottoman city. The Christian churches were turnéd mosques; Turkish baths
and minarets were built, Qur'an schools were fodndeere was a bazaar in
place of the market. For a hundred years the city &an island of peace in a land
of war. She was a sanjak centre in Budin Eyalétsitand Kanije Eyalet later as
"Pecuy".

In 1664 Croat nobleman Nicholas Zrinyi arrived &c®, with his army. Since the
city was well into the Ottoman territories, theyelknthat even if the occupy it,
they could not keep it for long, so they plannetida pillage it. They ravaged
and burned the city but could not occupy the cadidediaeval Pécs was
destroyed forever, except the wall encircling thistdmical city, a single
bastion(Barbakéan), the network of tunnels and catdxs beneath the city, parts
of which are closed down, other parts are in passesof the famous Litke
champagne factory, and can be visited today.[oitatieeded] Several Turkish
artifacts also survived, namely three mosques,mi@rets, remnants of a bath
over the ancient Christian tombs near the cathednal several houses, one even
with a stone cannonball embedded in the wall.

After the castle of Buda was wrested from Ottomda m 1686, the armies went
to capture the rest of Pécs. The advance guardd boeak into the city and
pillaged it. The Ottomans saw that they could rathhe city, and burnt it, and
withdrew into the castle. The army led by LouisBzfden occupied the city on
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October 14, and destroyed the aqueduct leadiniget@dstle. The Ottomans had
no other choice but to surrender, which they didDatober 22.

The city was under martial law under the commandafl von Thingen. The
Viennese court wanted to destroy the city first,|ater they decided to keep it to
counterbalance the importance of Szigetvar, whiek still under Ottoman rule.
Slowly the city started to prosper again, but ia fl690s two plague epidemics
claimed many lives. In 1688 German settlers arrivawaly about one quarter of
the city's population was Hungarian, the othersew@ermans or Southern Slavs.
According to 1698 data, South Slavs comprised ntben a half of the
population of the town. Because Hungarians werey anlminority of the
population, Pécs did not support the revolutionireggaHabsburg rule led by
Francis Il R4koczi, and his armies pillaged thg izit1704.

In modern times

A more peaceful era started after 1710. Industagle and viticulture prospered,
manufactures were founded, a new city hall wag.bliile feudal lord of the city
was the Bishop of Pécs, but the city wanted to ifiesf from episcopal control.
Bishop George Klimo, an enlightened man (who fouhthe first public library
of the country) would have agreed to cede his sightthe city, but the Holy See
forbade him to do so. When Klimé died in 1777, Quédaria Theresa quickly
elevated Pécs to free royal town status beforenéwe bishop was elected. This
cost the city 83,315 forints.

According to the first census (held in 1787 by ¢inder of Joseph Il) there were
1474 houses and 1834 families in Pécs, a totaBb88esidents, of which 133
were priests and 117 were noblemen.

In 1785 the Academy of Gy was moved to Pécs. This academy eventually
evolved into a law school. The first stonework theaf the city was built in
1839.

The industry developed a lot in the second halthef 19th century. By 1848
there were 1739 industrial workers. Some of the ufaotures were nationally
famous. The iron and paper factories were amongnibiet modern ones of the
age. Coal mining was relevant. A sugar factory la@er manufactures were built,
too. The city had 14,616 residents.

During the revolution in 1848—-49 Pécs was occumgdCroatian armies for a
short time, but it was freed from them by Habshanmgies in January 1849.

After the Austro-Hungarian Compromise of 1867 Pdeseloped, like all the
other cities and towns of the country. From 186@sH¢ connected to the nearby
town Barcs by railway, and since 1882 it is alsprexted to Budapest. In 1913 a
tram system has been founded, but it was extingdigh1960.

At the end of World War | Baranya county was ocedpby Serbian troops, and
it was not until August 1921 that Pécs could beedimat it remains part of
Hungary. The University of Pressburg (modern-dagtiBlava, Slovakia) was
moved to Pécs after Hungary lost Pressburg acaptdithe Treaty of Trianon.
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During World War Il Pécs suffered only minor damsgeven though a large
tank-battle took place 20—25 km south of the dgtgse to the Villany area late in
the war, when the advancing Red Army fought its veayards Austria.

After the war development became fast again, aedcity grew, absorbing
several nearby towns. In the 1980s Pécs already8@@00 inhabitants.

After the end of Socialist era (1989-1990) Pécsitndounty, like many other
areas, were hit hard by the changes, the unemplayrate was high, the mines
and several factories were closed, and the waeighboring Yugoslavia in the
1990s affected the tourism.

Pécs was also the centre of the Nordic Support i5(B$G) consisting of units
from Denmark, Norway, Sweden, Finland and Polasdpat of the IFOR and
later SFOR NATO deployments, after the Dayton Agreet and following
peace in former Yugoslavia; the first units wergldged to Pécs in late 1995
and early 1996. The NSG handled the relaying oplsypersonnel and other
logistical tasks between the participating coustiaed their deployed forces in
Bosnia-Herzegovina.

Pécs always was a multicultural city where manyutal layers are encrusted
melting different values of the history of two tlsamd years. Hungarians,
Croatians and Swabians still live in peace togetheeconomic and cultural
polarity. In 1998 Pécs was given the UNESCO prizée€ for peace for
maintaining the cultures of the minorities, andodigr its tolerant and helping
attitude toward refugees of the Balkan Wars. In72B@cs was third, in 2008 it
was second Liveable city (The LivCom Awards) in tbategory of cities
between 75-200 thousand inhabitants.

In 2010 Pécs was selected to be the European Capfalture sharing the title
together with Essen and Istanbul. The city's mats: "The Borderless City".
After receiving the title major renewal startedhie city. Renewed public places,
streets, squares and neighbourhoods, a concerahadw library and center and
a cultural quarter were designed.

Attractions
UNESCO World Heritage
Cella Septichora Visitor Centre

A2 The Centre introduces the most beautiful edifices

-~ of the 4th century Early Christian Burial Ground,

which, owing to its unique value became part of

the UNESCO World Heritage in 2000.

Cella Septichora

The largest building of the burial ground
discovered so far. It was named after its septifoil

~ layout (having seven apses) that is unique among
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the Early Christian buildings.

Peter and Paul Burial Chamber

This 4th century building is located in the cerafethe burial ground. We can
admire the richly painted walls and the barrel vatithe burial chamber.

The Wine Pitcher Burial Chamber

This Early Christian burial chamber is located innarth-south direction
including a grave with a double shell casing. iésne comes from the painted
decoration (fresco) found in the recess of itshrert wall.

The Octagon Burial Chamber

According to the most recent researches this chapslpossibly built to house
the grave of a martyr. This much larger than ususlding is not an isolated
burial chamber but might probably have been a ptdaggilgrimage, a building
partly sunk into the ground with windows.

Early Christian Mausoleum

As a result of the excavations of =
1975-76, the biggest and most.
important Early Christian edifice
Mausoleum was unearthed in t
descending space in front of th
Cathedral.

The upper part of the double-stori
building had been a chapel whic
was perished completely, and t
lower level was a burial chamber that could be s®ee through a stairway from
the vestibule.

The walls of the burial chamber are covered wigisdoes of Biblical scenes. The
fragmented though clearly visible paintings wereli@o on wet lime-cast with
the fresco technique. A part of the mural serieghefnorthern wall depicts the
Fall of Adam and Eve with the serpent on the taaihg to Eve. The other
painting shows Daniel in the Lions’ Den. Next toridg banderoles can be seen
starting from wreaths. Both scenes are framed 8ystepes in a square. A Chi-
Rho symbol, Christ’s initials are painted above tbend-arched niche in the
eastern wall of the chamber. A painting on the $ale of the niche can be seen
only in fragments; possibly it depicts the enthréhrist. The archment was
also decorated with paintings. The lid of the marddrcophagus is adorned with
masked heads, and each side of it is decoratedawitihged cherub.

The paintings and the sarcophagus in the Worldt&tgri Mausoleum have been
restored with the most up-to-date techniques, bhen protection is ensured by a
protective building above them. The reconstructasebof the former chapel can
be seen above the burial chamber.

the
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Sepulchral Structures of Apaca Street

A part of the extensive Roman burial
ground located beneath the Cathedral
Square was discovered here in 1958
when a construction was carried out in
the yard of the library. First, a double
grave with painted walls was found. This
% was built of brick and stone and covered
with a pitched roof also made of brick.
, The inside of the grave was also painted.
A Dburial chamber W|th no palntmgs and several $empraves were also
discovered nearby that had only some funerary gdadse southern part of the
yard a large collective tomb (crypt) was found with graves. These were also
covered with brick, the cover being stuck to thdl whthe crypt with the help of
lime mortar.
Researches date the remains back to the 4th cemithign the Romans left,
during the time of the mass migration of peoplas, graves were ravaged. The
few that remained intact contain bracelets and fieaakrings and rings as well
as glass vessels.
Of the graves in this part of the burial ground tleeible grave and its painted
walls offer great experience. The decoration ofviadls divided into three parts,
the simple line drawing symbolize a gate with @uar pattern in the centre. On
the gable of one of the graves we can see the @mitigts of the name of Christ
(XP), the so called Christogram.
Early Christian Burial Chapel (14 Apéaca Street)
During the excavations of 1968-1972 an apsidalabimiilding was unearthed in
the yard of a dwelling-house in Apaca Street, inciihree adults and a child
had been buried under ground level. The last dhtheo multiple burials was
defined by the coins found next to a bejewelled woim remains: A.D. 385-390.
The tomb was rebuilt in the 5th century. Above tin@b, a semi-circular bench
and elevated base was built in the apse, and dle df the burial chamber was
also elevated. The later function of the buildimgtihe following centuries is
unknown.
The uncovered graves can be seen under the mod#acie building erected
in the yard. The most spectacular finds of the riwdterial unearthed here are
shown in photographs on the wall of the displayiding. The original ones are
displayed at the exhibition of the Museum of Arablagy. Among those, a
matching jug and drinking glass are of exceptidseduty, which are known to
be early Christian symbols. Some of the many spistiaped, slim bottles used
for storing scents or oils also can be seen hemne. cbllection from the burial
chapel also includes a large number of bronzeersiand gold jewellery and
coins.

96



Turkish age

Gazi Kassim Pasha's mosque

The monumental building in the
middle of Széchenyi square with its
23-metre dome and ogee windows
dominates the square. Especially in
the evening hours, lit by an inside
glow, it attracts intention by its
peculiar beauty.

The mosque is the biggest Turkish
vestige in the country. There used
to be an Early Christian tomb and
: perhaps a chapel in its place and a
Roman legionary's votive altar-stone was unearthede as well. In the mid-
13th century the St. Bartholomew parish-church Wwait here, which burned
down in 1299. It was rebuilt in the 14th centuhgen during the invasion of the
Turks, Pasha Gazi Kasim had it demolished in ttee1870s, and had a mosque
and minaret raised partly of the old stones. Aftgrapturing Pécs in 1686 the
mosque was taken over by Jesuit monks. The mineast dismantled in the
beginning of the 18th century, and a bulky towesailt in its former place.
The mosque was transformed into a baroque churclewaaltar and oratories
were built, and the dome was raised up. The exposind reconstruction of the
Turkish segments of the mosque began in 1938. Aension was added to the
North-Western wall, so the interior space almosthbied. Between 1960-64,
considering the requirements of monument presemvathe baroque dome was
reconstructed in its original form. Since thesé ta® modifications the exterior
appearance of the mosque has not changed.

The interior of the church also offers a rich spele in the duality of Turkish
vestiges and the disposition and ornaments of tirestan church. The niche of
the mihrab belonged to the Turkish mosque, andrggments of citations from
the Koran still can be seen on the walls. The hystd the church is recorded on
the walls of the addition by EénGebauer, a 20th-century artist of Pécs. The
stained-glass windows of the vestry were created.ibhySztéld, the excellent
glass artist in 1938.

A contemporary eyemark of Széchenyi square is thmpanile and St.
Bartholomew's statue raised near the northern efalhe mosque in memory of
the former St. Bartholomew’s church and its mapgtron saint. The campanile
is 13 metres high and it is made up of three geastkel rods, with three
different-sized bells. The martyrs’s statue stamei&t to it with its symbols, the
Rood and the snake. It was created by sculptor @aRdtfalvi of Pécs. The
campanile is raised up only when bells are to rthgn it is drawn back down
again so that it will not interfere with the spattaof the mosque. The bells

97



chime meanwhile. The contemporary campanile musis @omposed by Laszlo
Kircsi, Pécs. The design of the modern belfry isrmrted to Zoltan Bachmann,
the architect-designer of Pécs.

The mosque of Jakovali Hassan Pashg

It is the most intact and conserve
Hungarian mosque with minaret fro
the period of the 150-year Turkis
invasion. It was built by the Yakova
born (today’s Djakovo) Pasha of Pécs
the 16th century. The mosque has
square base, its dome is octagonal,
its minaret is 23 metres tall.

It was transformed into a Christian chapel in trelye 1700s, and then it

underwent several modifications in the followinghgies. Its reconstruction as
a monument began in 1955, and the Muslim placearéiip furnished with the

donations of the Turkish government was opene®ib1

Entering the building, we are faced with the mikchlamber of the middle wall

with its stalactite arches. Rich floral ornameats! quotations from the Koran
can be seen on the walls and on the dome. The wahilered stripes of the

circular ornamentation of the dome is a reconsooanade after the remaining
original fragments. It is worthwhile to observe #ethenware jugs placed in the
walls and dome with their outward mouths, which evép provide excellent

acoustics. These niches had been covered withn datyér of plaster that was not
replaced during the reconstruction for the saktheir spectacle. The flooring is
covered with tiles from the Mecsek Hills, and it svmade by the revealed
fragments.

Idris Baba's turban-stone tomb

There used to be a Turkish cemetery
on the southern slope of the Saint
Roch (Rokus) Hill. The turbe is the
tomb of Idris Baba and a Turkish
pilgrimage destination. We know little
about the person lying in the burial
place. Turkish traveller Evlia Chelebi
referred to him as a “faithful
physician”, and according to Ibrahim
Pechevi he was a miraculous seer. The
- S octagonal, domed monument was
built in the 15003 After the Turklsh Invasion thailding was taken over by the
Loyolite order, and it was transformed into a pdwspital, then it was named
after St. Roch, the patron saint of the plaguelstn (this memory is preserved
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in the name of the hill). Later it was used as wgEr-magazine by the army. It
was partly uncovered and restored in 1912, but gotyits present form in 1961
after its reconstruction. The burial space of I@#&ba cut into the rocks was also
discovered, and his intact skeleton was found. filvaiture, the sepulchral
monument, the embroidered cover and the prayerwag donated by the
government of the Republic of Turkey. The tomb isignificant vestige of
Turkish architecture in Hungary; Gul Baba's Mauseoh in Buda is the other
only known such monument. Both are Islamic destinatof pilgrimage.

Ruins of Memi Pasha's bath

Domed baths were essential parts of the Turkisnscape. They not only
TR B provided a place for people to bathe, but
also a place for social meetings. The
famous Turkish traveller Evlia Cselebi
mentions three baths in Pécs in the second
half of the 18th century: the baths of Pasha
Memi, Pasha Ferhad and Pasha Quassim.
The Bath of Pasha Ferhad was soon
destroyed, only its foundation walls could

: ' be traced. The Bath of Pasha Memi was
pulled down in the 1880s, but in 1963 it was restor

Cathedral & Bishopric
St. Peter and Paul Cathedral

We have not much information concerning its fireuich, which might have
been one of the Early Christian temples still stagdt the time. The so called
llluminated Chronicle tells us that in 1064, wheimdg Solomon was crowned in
Pécs, the ,bells fell down from the towers” owirgd fire that raged during the
night following the coronation. This means thatréheas already a temple there
which had to be reconstructed after the fire. Thee-have cross vaulted
undercroft, built at the turn of the 11th and 12#nturies, still preserves its
monumental embellished interior space. The chubdve it, built slightly later,
is a three-nave basilica with no transept. Ofats ftowers two were constructed
at the beginning and two other at the end of thth ¢&ntury. In the Middle Ages
the interior of the church was richly decoratedhwstone carvings and frescos
which were partly destroyed during the Turkish gation then the repeated
reconstructions of the following centuries coverdtem completely. The
medieval ornaments were found as a result of tleenstruction carried out
between 1883-1891. The stone carvings were thesntakt from the wall and
water colours were made about the remains of thec@rs. The reconstruction
kept the basilica architecture of the 12th centathedral. The design was the
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work of the Friedrich von Schmidt of Austrian, whithe work was supervised
by Agoston Kirstein.
s~ o Similarly to the former Romanesque
building, the cathedral, reconstructed
in a Neo-Romanesque style, is a
three-nave basilica with a flat ceiling,

| four towers and a ring of chapels.
The rich paintings of its interior have
their roots in the historicism of the

19th century. The walls and the
ceiling are completely covered with

e el paintings depicting various scenes
from the Bible and Hungarlan saints. The paintiobthe naves are the work of
Karl Andreéd and Moritz von Beckerath of Austria,ilehthose in the chapels

were made by Bertalan Székely and Karoly Lotz. figeral carvings and the

copies of the original ornaments of the underaleficents were made by Gyorgy
Zala, while the relief above the southern gatetaedapostle sculptures standing
on the columns of the arcade are the work of Gy#igg. These latter ones were
replaced with the sculptures of Karoly Antal in 2983. In the open space in
front of the cathedral’'s gate the double bronze-gawmposition of Séandor

Rétfalvi was unveiled on December 30th in 2000. Dleer bronze gate is

decorated with leaves and clusters of grape onegimap with birds and small

lizards hiding among them. It also contains sceaealling the foundation of the

bishopric. The inner gate is embellished with 22dgn bronze high-reliefs

depicting scenes from the Old Testament.

After its reconstruction the former basilica stiflects the magic of a medieval
church. The cathedral with its four towers surremdy the buildings of the

Bishop’s Palace, the Prebendal Cartulary and Ptesbgnd the Mediterranean
square in front of it is the best sight of the toamd an everlasting memory that
visitors may take home.

The remains of Janus Pannonius (1434-1472), thaissamce poet and former
bishop of Pécs were discovered when restoringdtieedral in 1991. The leaders
of the bishopric assumed that the remains belongetie late bishop and the
results of an anthropological research receivethénspring of 2008 confirmed

that their suspicion had been correct. In the antem2008 the former bishop
was laid to rest in the undercroft of the cathednathe form of a solemn

ceremony. The remains of the great poet are degbbieside those of bishop
Nandor Dulanszky.
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Cathedral Museum

During the rebuilding of the Cathedral
between 1883-1891, the figural,
coloured stone carvings were found
that had adorned the original walls of
the church built in the 12th century.
The former church had suffered
serious damage during the Turkish
invasion (16th century). In spite of
that, the troves possess a remarkable
: artistic value. During the 19th-century
restoration the damaged carved stones were noewishtheir original place,
therefore they were deposited in the granary ofGhthedral. Later they were
stored in the corridors and some rooms of the Ipi'shidorary, then in a basement
room of the Cathedral, so they could not be seethdéypublic. A foundation was
established for the construction of the Cathedrab®&im and the restoration of
the stonework in 1990. As a result of the work hagig in 1994, the most
beautiful ornaments of the Romanesque cathedrahoanbe seen in the stone
repository opened in 2005.
In the grand space six hundred pieces out of theythousand-piece collection
can be seen at the exhibition. In their arrangeraadtprospect those ornaments
have a central role that were brought to the sarfadigger and more coherent
units, such as the popular altar chapel and thef @naments of the undercroft
descents. Their arrangement reconstructs theimatignedieval place and role.
Beside the Romanesque stonework, the exhibitiopladis stone artefacts from
later eras of the cathedral as well, such as fraggrfeom 14th-century carvings.
These include the key-stone with the heads of tpeshes, the figure of St.
George with the dragon, the Holy Spirit with thevelpand the plaited, palmette
and grapelike ornaments, column-fragments and h&aets can also be admired
by visitors.
The Cathedral stone repository can evoke the foremtirety of our cultural
heritage that has left us with these fragmentshef European art of medieval
church-architecture after thousand years of hapdshi
The upstairs gallery provides a place for perioldistorical, art and crafts
exhibitions.

Bishop’s Wine Cellar

In the cellar built by Bishop Ferenc Nesselrodéhm 1700s the wines of 4 wine
regions (Pécs, Tolna, Szekszard, Villany) locatethe area of the Pécs diocese
are treated and bottled. The tasting room abovectiiar, having a seating
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capacity of 100 offers 15-20 different wines. Rafrthe cellar is an exhibition
space featuring the traditional grape processiuigwene making equipments.

Zsolnay heritage

ZSOLNAY PECS - these were the two words that Vilr#ssinay would write
and stamp on the products of his factory from thgitning. He kept the name of
the city in his logo even when he changed the sbépés stamp. His successors
followed this tradition. The Zsolnay family and teabsequent directors of the
factory indicated their affection towards the city several ways, while the
citizens of Pécs have always respected the “Zsbhkay are still proud of it.
Zsolnay and Pécs, it is not only the name but tledmage and the activities of
the factory and the city that have always beenetyoeelated. Five successive
generations of the Zsolnay family have enrichedcthiure of the city and added
to its wealth. Wherever we walk in the city we @tounter the heritage of the
Zsolnay family everywhere: on the facade of old aetv houses, on roofs, on
sculptures and reliefs, in shop-windows, on commathe plaques and in the
exhibition of the 55-year-old Zsolnay Museum inwothg the complete history
of the factory. Thanks to the “2010 European CépitaCulture” programme we
can also get a taste of this great heritage irhisteric buildings of the Zsolnay
Cultural Quarter established on the site of thenfarmanufactory where we can
also visit the Gyugyi Collection introducing the rks of the factory from the
periods when they produced historicist and Art Naveeramics.

The Zsolnay Cultural Quarter
; The Zsolnay Cultural Quarter is the gem of
Pécs. The heritage of the former world
renowned ceramics factory of the Zsolnay
family  lives on under  worthy
circumstances as the new cultural centre of
the city.
During the course of the past few years an
outstanding and unique investment project
L was realized that resulted in creating a new
cultural “city” within the city. The still active grts of the porcelain factory were
all moved into the eastern part of its premiseshsoemptied buildings provide
space for such cultural and artistic venues tranat only new patches of colour
on the touristic palette of Pécs but they alsoobnpioth locals and visitors with a
set of institutions that offer a large variety atigties to spend their free time.
These outstanding cultural venues and spectaclé®of make up an area of
50,000 square metres of the former manufactory ted fully rebuilt and
renovated.
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Visiting the exhibitions or just simply walking anod the area and taking it all in
is a full day’s programme that grabs and carriesattention of all the members
of the family.

Exhibitions, cafés, restaurants, shops, a uniyersjuarter, concert and
conference halls, the Visitor Centre, the Live Macture and the Interactive
House of Playful Sciences, a planetarium, a Zsolyittyshop, several open-air
playgrounds and a basketball court — this is tha@néy Cultural Quarter today;
the legend of Pécs reborn awaiting all age groggkisg creative experience
and an exciting cultural adventure, just a 15-ngénntalk away from the city
centre.

The Zsolnay family and factory history exhibition

= The figure of Vilmos Zsolhay is not
3 /:; emblematic only in Pécs. The influential

figure of the Hungarian ceramics industry
made the Zsolnay brand and the
achievements of the high quality national
industry well-known over the borders of
Hungary too. The Zsolnay family and factory
history exhibition gives an insight to the
visitor of the most precious moments of the
life of the industrial dynasty starting with thengilest industrial ceramic items to
the most decorated ornamental pieces and theHdaging family events.

Golden Age of Zsolnay Exhibition =s
Thanks to the sacrifices of the city t
collection of Laszl6 Gyugyi, the
Hungarian collector living in the Uniteg
States, has found its place in the Zsoln
Cultural Quarter. The collectio
contains the best historicist and A
Noveau ceramics that were on display
various world’s fairs.

According to the wish of the collector this 600g@eexhibition, called “The
Golden Age of Zsolnay”, can be seen in the formeelting-house of the
Sikorski family located inside the Zsolnay Cultu@liarter. This was the place
from where these products departed to conquer ¢kl w

Live Manufacture

The Zsolnay Live Manufacture — porcelain in the mgks the special venue of

the Zsolnay Cultural Quarter where the visitors saa the more than 150-year-
old production processes, popular motifs and prtsdo€ the famous porcelain

manufacture.
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Pink Zsolnay Exhibtion

The exhibition entitled ,In the| |
beginning was the pink...” aims to"‘L
introduce the bests of the Zsolna
objects to the visitors. "‘*‘ _'

Zsolnay Mausoleum /

After Vilmos Zsolnay, founder of
the Zsolnay factory passed away |n
1900 his son had the mausoleum%
erected right next to the factory on"

top of a little hill that had been the
scaffold of the city before. The venue
was not important for the family because
of its shady past.
The small hill used to be a dear place of
the founder of the factory where he had
spent a lot of time just glazing down at
the factory lying underneath. According
to the plans of the son-in-law of Vilmos

' == ' Zsolnay; Tadé Sikorski the construction
works of the factory and the landscaping of theraurding area had began
exactly 100 years ago, in 1901. All the workerghaf factory have taken part in
building the Pécs Pantheon; they have worked octh @ad every little detail
together. ... the family had all the bricklayer, panter, blacksmith ...etc works
carried out by the colleagues using the raw madseé the factory and the
people working on the chapel are still mainly thed® had served the old man
with faith and love.” - reports the Pécsi Naplo atbitne event in 1901.
The ore coffin of Vilmos Zsolnay was put to itsreed rest in the crypt of the
family in 1913, and he was followed by his wife @& Bell in 1919. The only
other person lying in the crypt today is their 9diklés because the mortal
remains of the other family members have fallentivicto the vandal
destructions after which they were reburied [in#

in 1986.
The neo-roman building includes a burig
chapel and a burial chamber underneath wit@®
decorated eosin sarcophagus and 32 co
vaults. The facade of the mausoleum had be
covered by unenameled pyrogranite tiles wh
the hemispheric dome had been covered by dark grmnhca glazed shaped
tiles. An altar and an eternal light were placesida the chapel the walls of
which are decorated by colourful tiles. The glassiethe round windows were
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originally produced in the Roth workshop. On theside surface of the
mausoleum the blue sky, cherubs and golden statshwhe sleep of the
deceased while seccesionist decorations and fletsiegs overwhelm the space
by an inimitable serenity. The full inside decovatwas the work of the leading
sculptor of the factory; Sandor Apéti Abt. In theéddie of the chapel is the
bluish glazed opeion hole with a Roman column patrérough which one can
look down into the sepulchral vault. On a podiunthia middle of the vault lies
the eosin sarcophagus of Vilmos Zsolnhay decoratealisides by figural scenes.
This architectural division is characteristic te tRaris burial site of Napoleon
where people looking down from above bow their Isefid the deceased while
in the crypt they look up to the sarcophagus thaiaced on a podium. Whoever
spends some time here unconsciously gives respethadse of its resting
inhabitants. They say that during the time of thetev solstice when the sun is at
its zenith the light coming in unravels the seafthe eosin. By paying a little
attention we might become the knowers of the secret

During the storms of history the building and itsreundings have fallen victim
of constant destruction and the ceramic buildirgmelnts were scattered. The
full renovation of the mausoleum - except for thefing - has been done in the
framework of the Pécs2010 European Capital of @alRrogramme. It included
not only the renovation of the building but the ppemade leading up to it with
the lions and the fence that needed to be reluijt from scratch based on some
early photos.

Museums
Vasarely Museum

Vasarely gave 42 serigraphs (screen-prints) to the
museum in 1968. This series was displayed at the
first Vasarely exhibition in Hungary. Further
donations - paintings, tapestries, plastic and
graphic pieces - arrived here the following yeathwhe purpose of establishing
the Vasarely Museum. The artist gave the city afsR#t only his own works,
but some valuable pieces by his wife Claire and doa Yvaral and other
contemporary European artists. The exhibition ofaraly Museum opened in
the restored and transformed birth-place of thistauhder 3 Kaptalan Street in
1976. Thus, Western European ideological streanre wficially accepted by
Hungarian cultural politics. The exhibition - onktbe most popular and visited
ones in Pécs - was shown in several neighbourinmtdes during the last
decade, therefore the region could get acquainigéd\vasarely’s work.

The collection of the Museum reflects on defineghificant stages of the artist's
life-work from the 1940s. The exhibits show thefeliént periods of Vasarely’s
versatile genres and techniques which are conndot@ersonal experience or
environmental surroundings. Visitors are surpriged see the anaglyphic,
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pulsating compositions of the “Vega” group. The imgvline-pattern of the
tapestry “Zebras” (1960) appeared as early as & 1B30's in his early
experiments.

Besides Vasarely’s life-work, the Museum also eithibis wife Claire’s and his
son Yvaral's works.

Csontvary Museum

The paintings by Tivadar Csontvary_
Kosztka, deceased at 66, were left behigel
his studio in Budapest. His heirs offer
large-sized paintings on sale for nea
carriers, thinking the excellent quali .
canvasses could be used as car covéises
Gedeon Gerléczy, a young architect ju ol
finishing his studies, was looking for a studlo danatchlng S|ght of the
advertisement on the door, took a look at Csontsdatgserted atelier. One of the
rolled-up paintings uncurled by accident, and Geydwas faced by the “Lonely
Cedar” that - as he told later - had an incredibipact on him. During the
auction sale held the next day, he managed to puyel bequest in advance of
the bidding carriers. The paintings were waitingtfeir chance packed in crates
for a while then. Gerl6czy, who was teaching at Anes college, managed to
place some large-sized pieces in the rooms of tiile@e. After the exhibitions
in Paris and Brussels in 1949 the paintings wergemido the basement of the
National Museum of Arts, and some of them were mjiback to the owner only
six years later. Later on the masterpieces were ikejhe research rooms of the
National Gallery; one of the large paintings wamkd to the wall in the corridor
- facing the wall. When Pécs asked the ageing €zayl$ permission to show the
paintings at a permanent exhibition in the earlyQ he agreed. The Csontvary
Museum was established by a deposit contract ofears.

The museum was opened in 1973, on the 120th asaiyeof the artist’s birth -
first with eight paintings exhibited in a singleora and with a scarce selection of
early sketches. The exhibition expanded signifiyaten years later, when the
state of Hungary bought Gedeon Gerléczy’s collectizat was moved to The
Csontvary Museum with the exception of four paigsinThe exhibition was
enriched with paintings made in Dalmatia, South&#aty and at home, in
Hortob4agy and Selmecbanya (today’s Banska Stiayni€me of the most
significant masterpieces, the beautiful “Lonely @edcan also be found here,
which was painted as a symbolic portrayal of thistnimself.

in
the
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Zsolnay Museum

The exhibition introduces the best products of fédetory from its first great
success at the World’s Fair in Vienna (1973) tol#test vases and ornamental
pots. The personal belongings on display in thdrnggomemorial room recall
the everyday life of this respected family. Mikldsolnay, a merchant, founded a
stoneware factory in Pécs in 1853. It was his sdimos Zsolnay who
developed this small manufactory into a world fas@actory. Beginning from
the 1870s till the end of the century, Teréz arlid Jine two daughters of Vilmos
Zsolnay, also took part in the art and design #@e#, In 1898 young artists
established an Art Noveau workshop within the factowhich played an
important part in the art life of the city, too. t&f the extended experiments of
Vilmos Zsolnay, in 1893, the factory began to prElits ornamental pots
having a polychromatic and metallic luster glazat ik called ,eosin”. After the
death Vilmos Zsolnay in 1900, his son Miklés beganmanage the already
renowned factory, which gained high reputation sgas, too. This was the time
when architectural ceramics, whose several exdatbeammples can be seen in the
centre of Pécs, became popular and highly marletabl

More information; www.Visitpecs.com
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