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ABSTRAKT PREZENTACE

Polyatomic ions in traps: from molecules via clusters to
nanoparticles

Dieter Gerlich '2*

1. Institute of Physics, University of Technology, 09107 Chemnitz, Germany
2. Faculty of Mathematics and Physics, Charles University, 121 16 Prague, Czech Republic

A variety of trapping instruments have been developed in the last decades for studying the
structure of molecular ions and various collision processes with ions (bimolecular reactions,
radiative association, growth of clusters). A rather unexplored field is the confinement of in-
dividual charged nano- or micrometer sized particles and their interaction with electrons,
atoms and/or photons.

Many devices for guiding storing or selecting ions are based on inhomogeneous rf fields
created by suitable multi electrode arrangements. In this talk, after some motivation of our
work from astrochemistry, I will give an introduction into this technology and its history. In
the main part, I will present a collection of highlights from the past illustrating the wide
range of applications in fundamental physics, spectroscopy, astrochemistry, mass
spectrometry and material science. Ongoing and planned new developments such as buffer
gas cooling below 1 K or superimposing rf and magnetic fields will be briefly mentioned.

* Korespondence: gerlich@physik.tu-chemnitz.de
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ABSTRAKT PREZENTACE

Hyphenating mass spectrometry: now and then

Milos Novotny ! *

1. Department of Chemistry, Indiana University, Bloomington, IN 47405, USA

The first demonstrations of the resolving power of highly efficient capillary columns in GC
(mostly for hydrocarbons) during the 1960 left the chromatography practitioners facing a big
problem: now that we can prove that our samples are really complex, what is their actual
molecular composition? The retention data gathering then preoccupied many laboratories,
while in a different scientific community (mass spectrometry), the experiments were
underway to combine GC with mass spectrometry (MS). Poor performance of
chromatographic columns in the early GC-MS work did not bother mass spectrometrists
a great deal, while few separation scientists were in possession of these complicated,
expensive and, at times, unpredictable machines. After a brief era of research on “molecule
separators” in GC-MS, technological advances of the early 1970s enabled a straightforward
coupling of capillary GC to MS and practically retired packed GC columns for most
applications. Within a decade, GC-MS became nearly routine, and we then worried a lot
about how to couple LC with MS. Coincidentally, new ionization techniques in MS made it
almost suddenly possible to analyze large biological molecules, and ultimately, permit LC-
MS and various other “hyphenations” to occur. Today’s methods of biochemical analysis are
entirely dependent on various combinations of capillary separation techniques and MS, as is
being amply demonstrated in the fields of proteomics, glycomics and metabolomics. While
these methodologies provide biologists and medical scientists with new tools of discovery,
further advances in instrumentation and bioanalytical chemistry are still desirable for the
benefits of disease biomarker discovery, systems biology, and design of modern
pharmaceuticals through recombinant technologies.

* Korespondence: novotny @indiana.edu
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ABSTRAKT PREZENTACE

Cascade dissociations of peptide ions: radical, carbene, and
diazonium reactions

FrantiSek Turecek ! *, Ales Marek !, Chang Xue !

1. University of Washington

Peptide sequencing by tandem mass spectrometry mostly relies on collision or electron-
induced dissociations of singly or multiply charged ions produced by MALDI or
electrospray ionization. In de novo methods, the peptide sequence is "read" from a ladder of
m/z values corresponding to backbone fragments. The fragments often contain the intact
original peptide sequence motifs that are not revealed by the primary sequence read-out
which frequently misses some backbone cleavages. To extract additional structure
information, the primary fragment ions can be activated and the dissociations in the MSn
spectra interpreted as to the nature, content, and sequence of amino acid residues. Backbone
fragments of the z-type are often produced by electron capture of transfer dissociation (ExD)
of multiply-charged peptide ions. The z-ions are cation-radicals that undergo characteristic
radical-driven dissociations of the backbone and side chains, depending on the amino acid
nature and sequence. Specific functional groups can be introduced into peptides to generate
compementary z and c-ion series that can provide additional structure information.
Interesting reactivity upon CID or ExD can also be upon induced by diazirine moieties that
are used to interrogate through-space contacts in peptide ions. Examples of experimental
spectra and quantum-chemistry calculations of ion strucutres and transition states will be
presented.

* Korespondence: turecek @chem.washington.edu

LITERATURA:

1. Chung T.W.etal.J. Am. Soc. Mass Spectrom. 23, 1336-1350 (2012).
2. Zimnicka M. et al J. Am. Soc. Mass Spectrom. 23, 608-620 (2012).
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ABSTRAKT PREZENTACE

Complementarity of mass spectrometry and electron
paramagnetic resonance

Tarabek Jan ! *

1. Ustav organické chemie a biochemie AV C’R, V.

Very often the redox reactions, involving the ions, can not be described by a simple one-
electron transfer mechanism. Preceding and follow-up reactions may take place and thus
"complicate" the redox process. Electron paramagnetic resonance (EPR) is used for
determination of radical ions (anions or cations) in such processes. However the follow-up
reaction of radical ions often leads to formation of diamagnetic intermediates or products
having a closed shell electronic configuration and thus inaccessible for detection by EPR.

Luckily the mass spectrometry (MS) and especially the ESI-MS (electrospray ionization)
enables us to study such kind of "closed shell" ions and therefore completes the reaction
mechanism. Two case studies of the EPR/MS combination namely from the field of
coordination chemistry and electrochemistry will be presented.

* Korespondence: tarabek @uochb.cas.cz
PODEKOVANI:

The collaboration of Alexandra Tsybizova and Detlef Schroeder (IOCB Prague) as well as
the group of Prof. Dunsch (IFW Dresden) are very much acknowledged. This work was
supported by the Academy of Sciences of the Czech Republic (RVO 61388963), the
European Research Council (AdG HORIZOMS), the Grant Agency of the Academy of
Sciences of the Czech Republic (Grant No. IAA400550704), DFG-GACR project 203/07/
J067 and Slovak Grant Agency VEGA (Project No 1/0774/08).
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ABSTRAKT PREZENTACE

Protonated sites and fragmentations of para-aminophenol

Anton Skriba ! *

1. Univerzita Karlova v Praze

Structure and unimolecular reactivity of protonated para-aminophenol were studied by
means of mass spectrometry, IRMPD spectroscopy, and DFT calculations. It is revealed that
protonation of para-aminophenol takes place at the nitrogen atom. Under the conditions of
the IRMPD experiment, thermodynamically favored elimination of a water molecule is
observed, whereas under the CID experiment kinetically favored elimination of ammonia
prevails. The IRMPD spectrum as well as all fragmentation pathways are rationalized based
on DFT calculations.

This presentation will be also held as an introduction of the so called classroom articles in
IMS.

* Korespondence: anton.skriba@gmail.com

LITERATURA:

1. Chiavarino B. et al.: J. Phys. Chem. A 110, 9352 (2006).
2. Schroder D. et al.: J. Phys. Chem. A 110, 8346 (20006).
3. Roithova J.: Chem. Soc. Rev. 41, 547 (2012).

PODEKOVANI:

This work was supported by the European Research Council (StG ISORI). The results from
CLIO were obtained thanks to the funding from the European Union's Seventh Framework
Programme (FP7/2007-2013) under grant agreement n° 226716.” The CLIO staff,
particularly Joel Lemaire, are gratefully acknowledged for their help and assistance.
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ABSTRAKT PREZENTACE

Laboratory studies on negative ion/molecule processes
relevant to the ionosphere of Titan

Miroslav Poldsek ! *, Jdn Zabka !, Christian Alcaraz 2, Claire Romanzin 2,
Véronique Vuitton 3, Daniela Ascenzi 4

1. Ustav fyzikdlIni chemie J. Heyrovského AV CR, v.v. i., Praha 8
2. Laboratoire de Chimie Physique, Univ. Paris Sud 11, Orsay , France
3. Institut de Planétologie et d’Astrophysique de Grenoble, CNRS, Univ. J. Fourier, Grenoble, France
4. Department of Physics, University of Trento, Povo, Trento, Italy

Titan, Saturn’s largest moon, exhibits a dense atmosphere mainly composed of molecular
nitrogen and methane, as well as numerous other organic compounds, including nitriles,
which contribute to the formation of a thick orange haze. The chemistry taking place in its
atmosphere is complex and still not completely understood. Yet, results from the Cassini-
Huygens mission have shown that ionospheric chemistry must play a more important role
than previously thought. The discovery of CN-, C3N- and CsN- together with a large amount
of heavy cations and anions in the upper atmosphere [1] came indeed as a surprise and
suggests that they contribute to the formation of aerosols particles. Moreover, the Saturnian
magnetosphere is dominated by neutrals originating from the icy satellites and ring system.
These neutrals are ionized producing a plasma composed of protons, H>*, and so-called
“water group” ions O+, HO*, H O+ and H30+.[2] Velocity of the plasma near Titan is 170 km
s'1, which results in an experimentally found precipitation of these ions with energies of 1-4
keV at Titan.[3] It has been speculated that a few percent of such oxygen-containing ion flux
is converted to O- ions that may contribute to the Titan’s negative ion chemistry.

In this presentation, the results of several laboratory experiments and calculations aimed at
understanding various aspects of the formation, decomposition, structure and reactivity of
negative ions relevant to the Titan’s ionosphere will be shown and discussed.

* Korespondence: miroslav.polasek @jh-inst.cas.cz

LITERATURA:

1. Coates A.J. et al.: Geophys. Res. Lett. 34, L.22103 (2007).
2. Arridge C.S. et al.: Space. Sci. Rev. 162, 25, (2011).
3. Hartle R.E. et al.: Planet. Space Sci. 54, 1211 (2006).

PODEKOVANI:

This work was suported by the Czech Science Foundation (Grant No. P208/11/0446), COST
program, Action CMO0805 “The Chemical Cosmos: Understanding Chemistry in
Astronomical Environments”, and the Academy of Sciences of the Czech Republic and the
Italian Consiglio Nazionale delle Ricerche via the bilateral scientific cooperation agreement
AVCR-CNR 2010-2012.
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ABSTRAKT PREZENTACE

Prirodni a synteticka barviva v tkaninach

Ivan Viden ! *, David Kohout !, Josef Chudoba !, Jifi Kosina !

1.VSCHT

Studium sloZeni a obsahu barviv v textiliich, zejména pak ve vybledlych materidlech
historické povahy, je znacné komplikované diky nizkym koncentracim chromofori
a zpravidla vysokému obsahu rusivych latek matrice (textilni vldkna a degradacni produkty).
Z hlediska chemické struktury mdZeme piirodni barviva délit na polyenovd, chinonova,
naftochinonovd, antrachinonova, indolovd, flavonolova, isoflavonova, xanthenova
a isochinolinovd. Pro potfeby sledovani barviv v historickych tkanindch byla pozornost
soustiedéna na produkty ziskdvané z moteny barvitské. Zkoumanymi barvicimi zdroji byly
koteny moteny barvitské (Rubia tinctorum L), a déle koSenila ziskdvand ze samicky Cervce
nopdlového (Coccus cacti). Motfena barvifskd je nejzndméjSim Cervenym mofidlovym
barvivem jiz od starovéku a je nejcast€jSim cervenym barvivem v Evropé, Indii
a na Stfednim Vychod€. Barvicimi latkami jsou molekuly alizarin (Ci14HsO4) a purpurin
(C14Hs0s), v mensim mnozstvi jsou v mofené zastoupeny dalsi aglykony.

Extrakce tkanin byly provddény methanolem a pro poldrnéjSi chromofory smési methanol-
chloroform s pridavkem 5% kyseliny mravenéi. Dalsi dprava vzorku zahrnuje filtraci,
zahustén{ extraktu v proudu dusiku a zpétné rozpustén{ analytii do mobilni fize.

HPLC separace byla provddéna na kolong Kinetex gradientovou eluci (reverzni faze), slozky
gradientu tvorf acetonitril a voda vZdy s pfidavkem 0,1% kyseliny mravenci.

Bylo prokdzano, Ze zkoumand pfirodni barviva poskytovala nejlepsi ionizacni odezvu pfi
pouziti ESI v zdporném mddu, zatimco u syntetickych barviv tomu bylo pravé naopak.
U ndmi zkoumanych syntetickych barviv obsahujicich chlor dochdz{ primarné k tvorbé iontu
[M-CI]+.

* Korespondence: ivan.viden@vscht.cz
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ABSTRAKT PREZENTACE

GC-MS for the determination of off-flavours

Erich Leitner 12*

1. Graz University of Technology
2. Institute of Analytical Chemistry and Food Chemistry

By definition an off-flavour is something that changes the original taste and smell of
a product in an abnormal way. Although the definition sounds quite simple the determination
of the respondsible substances can be a really tricky task, because there are many
possibilities to induce undesirable smell in products.

There are several sources for off-flavours: there can be some contamination from packaging
materials, microbiological activities or chemical reactions like lipid oxidation. Besides only
one single component, normally at very low concentrations down to the nanogram per
kilogram range or a combination of several components can induce the changes in the
products smell.

In this presentation several strategies for sample preparation and detection, identification and
quantification demonstrated on some real world samples using GC-MS will be given.

* Korespondence: erich.leitner@tugraz.at
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ABSTRAKT PREZENTACE

Detekce vybranych skupin antibiotik ve vodach na tzemi
Ceské republiky za pouziti metody SPE a UPLC-ToFMS

Tereza Tylova 12 *, Miroslav Flieger !, Jana OlSovska 3

1. Mikrobiologicky tistav AVCR v.v.i.
2. Univerzita Karlova v Praze, Prirodovédeckd fakulta
3. Vyzkumny tistav pivovarsky a sladaisky

Celosvétovd spotfeba antibiotik je charakterizovédna stéle vzristajici tendenci a je spojena
s rozvojem bakteridlni rezistence [1-2]. Akoliv je situace v Ceské republice oznalovina
za jednu z nejzdvazné&j§im v Evropé [3], stile je u nds, na rozdil od okolnich statt,
nedostatek informaci o vyskytu antibiotik v Zivotnim prostiedi. Metoda sestdvajici
z extrakce tuhou fazi (SPE) a ultraic¢inné kapalinové chromatografie s hmotnostn{ detekc{ za
vyuziti analyzatoru doby letu (UPLC-ToFMS) byla proto vyvinuta za Gfelem stanoveni
nejast&ji predepisovanych antibiotik v CR ve vodach. Byla vybrana antibiotika pouZivand
jak v humdnni, tak ve veterindrni mediciné. Analyzovano bylo 19 latek patficich do 5-ti
antibiotickych skupin: tetracykliny, makrolidy, sulfonamidy, florochinolony a linkosamidy.
Pro kvantifikaci latek byla pouZita metoda tzv. ,matrix-matched” kalibrace s ptidavkem
vnitfntho standardu pro kazdou antibiotickou skupinu. DosaZené vytéZnosti extrakce byly
pro vétSinu analytd vysSi nez 80 % a limit kvantifikace metody byl pro vétSinu latek niZsi
neZ 10 ng L-1. Metoda byla aplikovédna na vzorky z pfitokd a odtokt &istiren odpadnich vod
z 6-ti riznych lokalit v CR, pfi¢em? vSechny vzorky byly pozitivni alespoii na nékteré ze
sledovanych antibiotik v koncentracich v fadu jednotek az stovek ng L-1. Analyzy také
odhalily nedostate¢nou tucinnost Cistiren odpadnich vod. Vysledky potvrdily zdvaznost
aktudlniho stavu znelisténi vod v CR rezidudlnimi antibiotiky a nutnost se touto
problematikou déle zabyvat.

* Korespondence: tylova.tereza@seznam.cz

LITERATURA:

1. Dinh Q.T. et al.: Talanta 85, 1238-1245 (2001).
2. Halling-Sorensen B.: Arch. Environ. Contam. Toxicol. 40, 451-460 (2001).
3. www.sukl.cz/hodnoceni-vyvoje-distribuce-vybrane-skupiny-lecivych-3 (2012).

PODEKOVANI:

Tato prdce vznikla za podpory grantic MSM0021620857, IM06011 a SVV 2012-256201
MSMT CR a RVO: 61388971.
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ABSTRAKT PREZENTACE

Hmotnostni spektrometrie ve vyzkumu reakcnich
mechanismi

Jana Roithova ! *

1. Pfirodovédeckd fakulta, Univerzita Karlova v Praze

vvvvvv

vvvvvv

mechanisml organickych reakci. Diky elektrosprejové ionizaci lze detekovat dulezité
reakéni intermedidty rovnou z reakéni smési. Bude predstavena novd metoda, jak ziskat
informace o intermedidtech v roztoku pomoci korelace s hmotnostnimi spektry [1]. Dalsi
velmi rychle se rozvijejici metoda je ak¢ni iontova spektroskopie, kterd umoziiuje ziskat
infraervena a ultrafialovd spektra vybranych iontt a roz§ifuje tak paletu metod pro uréovan{
struktury iontd [2]. V predndsce bude vysvétlen princip experimentdlnich metod
a predstaveno pouziti metody pro studium komplexd nenasycenych uhlovodiki se zlatem [3]
a vyzkum adice alkoholi na trojnou vazbu alkyni katalyzované komplexy zlata [1].
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spectrometry
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Nanomaterials can serve as an alternative to matrix-assisted laser desorption/ionization
(MALDI) matrix for the analysis of numerous analytes. This lecture will give a brief
overview of nanoparticles used in the process called surface-assisted laser desorption/
ionization mass spectrometry (SALDI MS).

Selected applications of gold nanoparticles (AuNPs) in SALDI MS will be presented to
demonstrate the potential and limitations of SALDI MS. AuNPs were used as a matrix for
quantitative analysis of melamine in infant formula and grain powder and glutathione in
grape leaves. Although quantitative analyses using SALDI MS without any internal standard
is possible, use of the internal standard for quantitative analysis is strongly advised. In the
last example, SALDI-MS serves as a useful tool to examine the reaction process. In this
case, AuNPs served as an efficient SALDI substrate to monitor redox reactions during
nanoparticle formation process.
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using electrospray ionization mass spectrometry
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Dimethyl sulphoxide (DMSO) in frequently used to membrane penetration [1] in case of
drug delivery. DMSO decreases the membrane thickness, induces formation of transient
water pores, or destroys the bilayer structure [1]. Despite of many studies, its application in
the cell biology is more or less empirical. The proper evaluation of DMSO — phospholipid
structures is missing. As a representative phospholipid lecithin (1,2-Dipalmitoyl-sn-
glycero-3-phosphocholine) was used, which is also commonly used for preparation and
experiments with artificial membranes [2].

Under ESI conditions were observed one-to-one interactions of DMSO with lecithin. The
stability of the complexes was determined using collision induced dissociation experiments
by comparing appearance energies of daughter ions [3].
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Fosforylace proteinii byla popsdna pred vice neZ 50 lety a v soucasnosti je povaZovéna
za jeden z nejvyznamngj$ich mechanisml signalizace v burice. Hmotnostni spektrometrie
(MS), kterd po objevu meékkych ionizacnich technik zdsadn€ vstoupila do oblasti
proteomiky, se uplatiuje i ve vyzkumu fosforylaci proteinu, at’ uz pro ureni poctu
fosfatovych skupin ¢i pro ur€eni mista fosforylace [1]. Detekce fosforylovanych peptidi
pomoci MS je vSak obtiznd z divodu suprese signdlu. Tento fakt je Casto obchdzen
obohacenim fosfopeptidii ve vzorku uréeném pro MS analyzu. Casto pouZivanymi
metodami obohacenf jsou afinitni chromatografie s vyuZitim imobilizovaného kovu, ¢i oxidu
kovi [2]. Nové&jsi metody se zaméfuji na obohaceni pied analyzou pfimo na MALDI desce
[3]. Vyhodou tohoto postupu je moznost pracovat s malymi objemy a piipadnd automatizace
celého procesu. Zasadnim krokem je vSak piiprava modifikovaného MALDI povrchu.

V této praci predstavujeme novy zplsob elektrosprejové modifikace (tzv. ambient ion
landing) MALDI povrchil oxidy titanu, zirkonu a hafnia, ktery je velmi rychly a Casové
i materidlné nendro¢ny. Pfipravené povrchy maji velky aktivni povrch, pfi omyvéni i pfi
samotném MALDI experimentu jsou vSak dostate¢né stabilni. Technika in-situ obohacen{
byla testovdna na dvou standartnich proteinech, kaseinu a in-vitro fosforylované trehalase,
jejichz tryptické Stépy obsahujici fosforylaci byly dspésné obohaceny a méfeny v usporadan{
MALDI-TOF a MALDI-FTICR MS.
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microgradient separation device combined off-line with MALDI-TOF/
TOF MS analysis
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Glycosylation is a common post-translational modification of proteins and thus it is not
surprising that glycoproteins are involved in various cellular pathways. For that reason, the
analysis of protein glycosylation provides a substantial part of information, which is
necessary for understanding the physiological role of glycoproteins. The application of
a protein/peptide separation combined with (tandem) mass spectrometry is often used to gain
a deeper insight into glycoprotein structure. In the described workflow, glycoproteins are
analyzed using an off-line combination of a simple microgradient device for reversed-phase
separation of peptides, glycopeptides and glycans with the subsequent MALDI-TOF/TOF
mass spectrometric analysis. The glycoprotein of choice is first digested with a selected
proteolytic enzyme either in-solution or in-gel and the resulting peptide mixture is then
separated and deposited on the MALDI target plate, where the eluent fractions are mixed
with MALDI matrix on the sample spot. In the next step, MALDI-TOF/TOF tandem mass
spectrometry of glycopeptides provides information about both the peptide (glycosylation
site) and glycan moiety. In the case of N-glycosylated proteins, the initial application of
deglycosylation enzymes like endoglycosidase H can be useful for a simultaneous analysis
of both deglycosylated proteins/peptides and the released glycans (also with or without the
corresponding LC separation). The presented approach was applied for the structural study
of maize cytokinin oxidase/dehydrogenase isoenzyme 1 (ZmCKO1; EC 1.5.99.12), pea
seedlings diamine oxidase (PSAO, EC 1.4.3.22) and human immunoglobulin alpha 1 (IgA1).
Results of these analyses as well as some related experimental issues are discussed.
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Odkryvani membranové topologie cytochromii P450 2B4 a
bs pomoci znaceni fotoaktivovatelnou nanosondou ve spojeni s
hmotnostni spektrometrii
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Miroslav Sulc 12
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Savéi cytochromy P-450 (P450) jsou termindlnimi oxygenasami systému oxygenas
se smiSenou funkci, ktery je v organismu zodpovédny za biosyntézu endogennich létek,
detoxikaci latek cizorodych, metabolismus vétSiny 1éCiv a bohuZzel také aktivaci né€kterych
chemickych karcinogeni. Katalytické vlastnosti nékterych izoforem tohoto enzymu mohou
byt ovliviiovdny jeho redoxnim partnerem cytochromem bs (cyt bs).

Oba cytochromy jsou ukotveny v lipidické membrdné¢ hydrofobnimi doménami.
Pro nedostatek vhodnych experimentdlnich metod nejsou jejich tfidimenzionalni struktura
a vzdjemnd orientace dosud zndmy, coZ brani v plném objasnéni ucinku P450 a detailniho
mechanismu jeho modulace.

Pro mapovani experimentdlné obtiZzné dostupného hydrofobniho prostiedi lipidické
membrany jsme vyvinuli novou metodu znaceni fotoaktivovatelnou nanosondou. Tou byl
rekombinantni cyt bs s fotoaktivovatelnym analogem methioninu (fotomethionin)
zaclenénym do aminokyselinové sekvence proteinu, a to v oblasti jeho membrianové kotvy
a spojovaci domény (v pozici pivodnich methionint 96, 126 a 131).

Aktivaci postranniho fetézce fotomethioninu UV zdfenim vznikd reaktivni karbeniovy
biradikdl, ktery kovalentné modifikuje molekuly v blizkém okoli (napf. interagujici
hydrofobni ¢ast P450). Aktivaci systému obou cytochromil rekonstituovanych v lipidické
membrané jsme vytvorili 3 kovaletni komplexy patrné na 1D elektroforéze. Binarni komplex
P450 2B4:cyt bs jsme proteolyticky $tépili a pomoci hmotnostni spektrometrie s vysokym
rozliSenim identifikovali tfi pary interagujicich peptida.

Vysledky ukazuji na 2 vzdjemné orientace studovanych proteinti a dédle budou slouZit
k validaci vytvofeného in silico modelu jejich membranové interakce.
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Mass spectrometry as a tool for searching for volatile
biomarkers of lung bacterial infection
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Patrik Spangl ! *
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The debilitating genetic disease cystic fibrosis (CF) is commonly accompanied by lung
infection with bacterial species Pseudomonas aeruginosa, Burkholderia cepacia and
Stenotrophomonas maltophilia which is a major factor influencing the clinical outcome of
CF. Current monitoring of CF lung infections usually involves sputum samples that are
assessed by standard microbiology practice. Should a volatile biomarker (or biomarkers) of
bacterial infections that appears in exhaled breath be positively recognized, then
measurement of this could help in monitoring infection progression and response to
treatment.

Aims: To characterize the volatile metabolites produced by diverse strains of Pseudomonas
aeruginosa , Burkholderia cepacia and Stenotrophomonas maltophilia in order to evaluate
their potential for use as biomarkers of lung infection in noninvasive breath analysis.

Methods and Results: Volatile organic compounds (VOCs) emitted from clinical strains of
different bacterial cystic fibrosis pathogens of lung infection were analysed by gas
chromatography mass spectrometry (GC-MS) and selected ion flow tube mass spectrometry
(SIFT-MS). The data indicate that these two methods are complimentary and their
combination is synergic when used together for gas analysis. Moreover, the data show the
wide quantitative variation in the VOC emissions from the different bacterial strains. It thus
appears that a single biomarker of bacterial species like Pseudomonas aeruginosa is unlikely
to be recognized, and further studies are needed to show whether or not a group of several
biomarkers could be more specific.
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Site specific glycoforms of haptoglobin in liver cirrhosis and
hepatocellular carcinoma
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Haptoglobin is a liver secreted glycoprotein with four N-glycosylation sites. Its
glycosylation was reported to change in several cancer diseases which prompted us to
examine site specific glycoforms of haptoglobin in liver cirrhosis and hepatocellular
carcinoma. To this end, we have used two dimensional separation composed of hydrophilic
interaction and nano reverse phase chromatography coupled to QTOF mass spectrometry of
the enriched glycopeptides. Our results show increased fucosylation of haptoglobin in liver
disease with up to six fucoses associated with specific glycoforms of one glycopeptide.
Structural analysis using exoglycosidase treatment and MALDI-MS/MS of detached
permethylated glycans led to the identification of Lewis Y type structures observed
particularly in the pooled hepatocellular carcinoma sample. To confirm the presence of the
Lewis Y structures, we have used immunoaffinity detection with Lewis Y specific antibodies
and confirmed the quantitative increase by a newly optimized LC-MS-MRM assay. The
presence of multiply fucosylated Lewis Y glycoforms of haptoglobin in the disease context
could have important functional implications.
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Mass spectrometry in metabolomic analysis

Petr Simek !2*, Lucie Rimnacova !3, Jana Cimlov4 !, Petra Berkova !,
Helena Zahradnic¢kova !

1. Biologické centrum AV C’R, vi.
2. Jihoceskd univerzita, fakulta zdravotné-socidlni
3. Univerzita Karlova, prirodovédeckd fakulta

Mass spectrometry is an indispensible tool in the molecular analysis of primary and
secondary metabolism. Because of the absence of amplification methods that are commonly
employed by other “omics” technologies, targeted and non-targeted analytical approaches
must rely on multiple mass spectrometric platforms enabling comprehensive analysis of
metabolite entities and maximizing metabolite coverage within biological systems. In this
talk, metabolite workflows and promising analytical platforms will briefly be reviewed and
evaluated with particular attention to the latest achievements obtained by the metabolomic
analytical strategies in the fields of biological, clinical and pharmaceutical research.
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Untargeted metabolomic analysis of urine samples for
diagnosing inherited metabolic disorders
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Background: Metabolomics has become an important tool in clinical research and diagnosis
of human diseases. In this work we focused on the diagnosis of inherited metabolic disorders
(IMDs) in urine samples using an untargeted metabolomic approach.

Methods: Urine samples were diluted by mobile phase to creatinine concentration of 0.5
mmol/L. Separations were performed on UHPLC Agilent 1200 Series with an aminopropyl
column (Luna 3 ym NH2, 2 x 150 mm, Phenomenex, Torrance, CA). The mobile phase
consisted of ammonium acetate (20 mmol/L, pH 9.45) as eluent A and acetonitrile as eluent
B. Gradient elution was used at 0.25 mL/min with total analysis time of 35 min. Detection
was performed with Agilent G6520A Q-TOF fitted with electrospray ionisation in positive
and negative mode. Data were statistically processed by principal component analysis (PCA)
and hierarchical cluster analysis (HCA) using R software.

Results: We compared 14 control urine samples with 21 samples from 9 various patients
with 4 different IMDs — cystinuria, maple syrup urine disease, adenylosuccinate lyase
deficiency, and galactosemia. All control samples were distinguished from patient samples
using unsupervised statistical tools. Patients with identical disease were recognized using the
PCA approach and also clustered together in HCA.

Conclusion: This study shows that untargeted metabolomics can be applied for diagnosing
various IMDs.
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pomoci SIFT-MS
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UZ po staleti je zndmo, Ze nékteré choroby vedou k pfitomnosti ldtek v lidském dechu, ale az
doneddvna neexistovaly jednoduché a objektivni metody, jak méfit jejich koncentrace.
Pritom je nadéje, Ze klinickd diagnostika pomoci analyzy dechu by byla neinvazivni
a pomérné rychld, jak se jiz ukazuje v nékterych oborech, jako diagnostika astmatu nebo
Zalude¢nich infekci. Hmotnostni spektrometrie v proudové trubici s vybranymi ionty, SIFT-
MS, umoziiuje absolutni stanoveni stopovych koncentraci plynd a tékavych organickych
latek ve vzduchu (lidském dechu). SIFT-MS kombinuje techniku rychlé proudové trubice,
chemické ionizace a hmotnostniho spektrometru. Koncentrace stopovych molekul plynu lze
kvantifikovat v redlném case z poméru intenzit a zndmych rychlostnich konstant
a fyzikdlnich parametri. V prezentaci se zaméfim na vyuZziti SIFT-MS pro studium dechu
pacientu s idiopatickymi stfevnimi zdnéty (IBD). V nas$i studii byla metoda SIFT-MS
pouZita pro analyzu pfitomnosti t€kavych biomarkerd IBD v dechu pacienti, rozdily v jejich
koncentracich byly zkoumdny ve vztahu k pfitomnosti IBD a aktivit€¢ choroby. Soubor
tvorilo celkem 48 IBD pacientt, 28 s ulcerézni kolitidou (UC) a 20 s Crohnovou chorobou
(CD). Vyznamné rozdily mezi podskupinami pacientd byly zji§t€ny v koncentracich
pentanu, sirouhliku, acetonu a propanolu: koncentrace pentanu byla signifikantné zvySena
u pacientd s CD (aktivni i v remisi) oproti kontrolni skupiné zdravych jedincti. Koncentrace
sirouhliku byla signifikantné zvySena u pacienti s aktivni CD a koncentrace acetonu
a propanolu byly signifikantné zvySeny u pacientd, ktefi v den méfeni absolvovali
kolonoskopii. UZiti dechové analyzy pomoci SIFT-MS je tedy piinosné pro neinvazivni
diagnostiku a monitoraci aktivity IBD. Dals{ slibnou oblast{ pouzit{ analyzy dechu je v€asnd
diagnostika bakteridlnich infekci u pacientd s cystickou fibrézou (CF) v ndvaznosti
na studium té€kavych latek uvoliiovanych bakteridlnimi kulturami.
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hmotnostni spektrometrie z krevnich skvrn
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Od fjna roku 2009 probihi v Ceské republice celoploiny novorozenecky laboratorni
screening vSech narozenych déti s cilem odhaleni moznych dédi¢nych poruch metabolismu.
Na zdkladé tohoto rozsifeného vySetfovani je mozno kromé deseti zdkladnich chorob, jejichz
screening plyne ze zakona, vySetfit §ir§i pocet onemocnéni.

Cilem bylo vytvofit rozhodovaci limity pro dal$i metabolity potiebné pro diagnostiku. Byla
pouzita metoda stanoveni aminokyselin a acylovanych karnitinG bez derivatizace
(Chromsystems) na piistroji Ultimate 3000 RS (Dionex) a API 4000 (AB Sciex).

Na zékladé provedeni 20 000 analyz vzorkli krevnich skvrn jsme provedli statistické
vyhodnoceni naméfenych dat a definovali jsme rozhodovaci limity metabolitd a jejich
pomérii. Metoda byla ovéfena na vzorcich pacientdi, u kterych byla diagnostikovdna
onemocnéni, kterd nejsou zahrnuta v celoplosném laboratornim novorozeneckém
screeningu.

Rozsifené vysetfovani DMP je aktivni vyhleddvani chorob v jejich pfedmanifestnim stadiu
tak, aby se tyto choroby diagnostikovaly a 1éCily dfive, neZ se sta¢i projevit a zplsobit ditéti

nevratné poSkozeni zdravi.

* Korespondence: jantomkova@ gmail.com

-30 -


mailto:jantomkova@gmail.com
mailto:jantomkova@gmail.com

ABSTRAKT PREZENTACE

Rovnovahy fosfinovych komplext chloridu palladnatého v
ESI-MS spektrech.

Vojtéch Sadek ! *, Detlef Schroder !

1. Ustav organické chemie a biochemie AV C’R, V.

Chlorid palladnaty ochotné tvoii klastry a komplexy. Pokud nemd vhodny ligand, tvoii
Sirokou 8kalu klastrti o velikostech od oligomernich klastri po polymerni nanoddstitce.
V opacném piipadé tvoii jednojaderné nebo dvojjaderné komplexy.

Rovnovédzna sloZeni roztokd s rtiznou koncentraci chloridu palladnatého a fosfinovych
ligandi byly uréovany hmotnostni spektrometrii s elektrosprejovou ionizaci. Pro studium
aniontovych spekter byl vyuzit difenyl(m-sulfonatofenyl)fosfin jako charge-tag. Tento
sulfonovany trifenylfosfin v roztoku téméf kvantitativn€ disociuje a tvoi fosfinové ¢astice se
zapornym ndbojem, takZe neni potfeba narusovat koordinacni sféru centrdlntho atomu
ionizaci.

V faddch vzorkd se dvéma ruznymi fosfinovymi ligandy se projevovalo chovini, které
neodpovidalo elementdrnim asociacné-disocianim rovnovdhdm. V téchto rovnovaZnych
systémech byly pii urcitych koncentracich dalSich fosfinovych ligandd vy$si mira vyskytu
klastrl s vice neZ jednim palladiovym centrem. Byly proto proméfovany riizné série vzorkd
a hleda se vhodny popis pro soustavu rovnovih, kterd by byla schopna vystihnout a vysvétlit
nepravidelné chovani tohoto kvarterniho systému.
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Kyseliny chlorbenzoové (CBAs) jsou vyznamnym kontaminantem Zivotniho prostfedi,
jejichz hlavnim zdrojem je bakteridlni degradace polychlorovanych bifenyld. Tyto kyseliny
se kumuluji v Zivotnim prostfedi a diky svému inhibi¢nimu pdsobeni na PCB-degradujic{
bakterie maji negativni vliv na cely degrada¢ni proces.

Analyza CBAs z ptdy pochdzejici z oblasti Lhenic zahrnovala pouZiti urychlené extrakce
rozpoustédlem, preciSténi pomoci gelové-permeacni chromatografie, derivatizaci a GC/MS.
Validace zvolené analytické metody po aplikaci na GC/MS poskytla u analytd 2-CBA; 3-
CBA; 4-CBA a 2,3,4,5-CBA limit stanovitelnosti 0,003 pg/g, u ostatnich analytti 0,001 pg/g.
Analyza 15 deriviti CBAs v pudé dlouhodobé kontaminované PCB prokézala pfitomnost

Yy,

vSech chlorbenzoovych kyselin. Nejvyssi koncentrace byla zjiSténa pro derivat 2,4-CBA

o2

0,852 ug/g. Nejnizsi koncentrace byla zjiSténa pro 2,6-CBA 0,041 ug/g.
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The frequent use of pesticides in crop protection leads to their accumulation in soil as well
as their complex formations with ions present in soils. The formation of the complexes can
change an ability of pesticides and ions to penetrate biological membranes and enter to
biota. The complexation of zinc and cadmium ions with tebuconazole (1) was studied using
electrospray ionization mass spectrometry. Experiments with model solutions containing 1
and ZnCl, or CdCl; reveal the initial formation of the Zn(II) or Cd(Il) (M) species under ESI
conditions [M(1)234]%*, [MCI(1)12]* which have similar stability (approx. 124 kJ mol-') and
[M(1)12(1-H)]* whose stability is high (approx. 212 kJ mol-!). The Zn(Il) complexes with 1
are more stable than its analogues with Cd(Il). The reason why the deprotonation of 1 makes
the complexes more stable was proved experimentally using deuterization of 1 and
theoretically by computations. The total yield of 1 protonation is 75 %, whereas only 2/3 of
protonated 1 is via O group.
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NKR-PIC is an activating immune receptor expressed on the surface of mouse natural killer
cells. It has been widely used as a marker for NK cell identification in different mice strains.
Here we present the solution structure of C-type lectin domain of this important receptor.
Recombinant protein was expressed in E. coli, purified and refolded in vitro. Mass
spectrometry, in combination with protein chemical cross-linking, was used to obtain a set of
distance constraints. These distances were incorporated into molecular modelling and the
overall fold of the proposed structure was corroborated by ion-mobility mass spectrometry.
The results indicate that the extended loop of NKR-P1C, previously described as detached
from the protein core in a structure of homologous NKR-P1A, is located close to the core of
the protein. This may indicate its implication in ligand binding.
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Necilova kvantifikace trid lipidd pomoci HILIC-LC/MS

Eva Cifkova ! *, Miroslav Lisa !, Michal HolCapek !

1. Univerzita Pardubice

Lipidy jsou ddlezitou slozkou vSech biologickych tkani. Lipidomika se snazi o pochopeni
funkce lipidi v biologickych systémech a vysvétleni mechanismu vzniku a pribéhu mnoha
metabolickych chorob. Poruchy metabolismu lipidi mlzZou vést ke vzniku aterosklerdzy,
diabetu, rakoviny, kardiovaskuldrnich onemocnéni, obezity, cévnich mozkovych prihod, atd.
Z tohoto divodu byla optimalizovdna metoda pro charakterizaci lipidd ve sloZitych
biologickych tkdnich pomoci hydrofilni interakéni kapalinové chromatografie (HILIC)
a hmotnostni spektrometrie, kterd poskytuje separaci az 19 tfid sloZenych lipidd v jedné
analyze [1]. Pro kvantifikaci separovanych tfid lipidd v HILIC analyze byla vyvinuta
necilova lipidomickd kvantifikace pomoci jednoho interniho standardu (IS) a odezvovych
faktord t¥id lipidi. Koncentrace jednotlivych tiid lipidd byly ziskény integraci pikd v HILIC
modu a naslednym vyndsobenim odezvovymi faktory, které byly vypocitany z kalibracnich
kiivek pro dané tfidy lipidd a vztaZzeny ke kalibraéni kfivce IS. Necilovd lipidomickd
kvantifikace byla porovnana s béZné pouzivanymi kvantifikaénimi metodami lipid pomoci
skenu jedné nebo vice iontovych reakci (SRM) na hmotnostnim analyzdtoru trojity
kvadrupol (QqQ). Ve srovndni s konvenéni SRM kvantifikaci, naSe necilovd metoda
umoziiuje kvantifikovat vSechny separované tfidy lipidd bez predchozi znalosti SRM
pfechodti a pouziti interniho standardu pro kazdou lipidickou tfidu. Necilova lipidomickd
kvantifikace miZe byt vhodnym néstrojem pro komplexni charakterizaci lipidickych tfid
v raznych biologickych materidlech a hleddni rozdild v lipidickém sloZeni zdravych
a nemocnych tkdni.
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Cellobiose dehydrogenase (CDH), the extracellular enzyme of fungal origin, is typically
a monomeric glycoprotein consisting of two domains connected by a linker. The bigger C-
terminal catalytically active domain contains FAD as cofactor, the smaller N-terminal
domain harbors a cytochrome b-type haem. The unique combination of one haem and one
flavin within a single molecule ensures unique electrocatalytic properties and makes CDH an
emerging enzyme for a number of bioelectrochemical applications. However, because of the
flexible interdomain linker preventing crystallisation the native structure of the intact CDH
is not well understood at present.

Our study is focused on the determination of native conformation of CDH from the
thermophilic ascomycete Myriococcum thermophilum (MtCDH) using hydrogen/deuterium
exchange mass spectrometry (HDXMS). MtCDH represents a real challenge for HDXMS
because of large size (100 kDa), presence of several disulfide bonds and extensive
glycosylation. The complete sequence coverage of MtCDH and the detailed knowledge of
its primary structure including posttranslational modifications is a prerequisite for successful
HDXMS experiment. Therefore we employed a set of biochemical techniques combined
with mass spectrometry and solved disulfide pattern of MtCDH, N-glycosylation of the
domains as well as O-glycosylation of the linker region. To get the complete sequence
coverage we also optimized the digestion conditions (use of different proteases, elevated
digestion temperature, deglycosylation, and disulfide bond reduction).
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sulphoxide to complex with Ca(Il) proved using electrospray ionization
mass spectrometry
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Dimethyl sulphoxide (DMSO) has amphiphilic structure and hence can be incorporated into
cell membranes. The DMSO incorporation enhances effective membrane penetration, and
induces cell fusion and differentiation. DMSO is also routinely used as a cryoprotectant. The
mechanism of the DMSO effect consists in a decrease of the membrane thickness, induction
of the formation of transient water pores, or damage of the bilayer structure [1]. Despite of
many studies, its application in the cell biology is more or less empirical.

As calcium is essential for plant nutrition and has many functions in organisms [2], the study
of its interactions with DMSO is relevant. Two types of complexes ([Ca(DMSO)3456]** and
[CaCl(DMSO)s34]*) were detected using electrospray ionization mass spectrometry (ESI-
MS) as a soft ionization technique. The stability of the complexes was determined using
collision induced dissociation experiments by comparing appearance energies of daughter
ions [3]. The appearance energies for fragmentations of Ca/DMSO complexes from both
groups depend on temperature at which these complexes were formed.
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Pentan vznikd pfi peroxidaci w-6 mastnych kyselin, zpisobené volnymi radikdly. Tento
proces doprovdazi v lidském metabolismu zdnétlivdi onemocnéni kdy zvySend mira
peroxidace lipidi zpusobuje poskozeni tkdané. Pentan tak predstavuje biomarker aktivity
zanétu a na zdkladé jeho spravného a presného stanovenim v dechu pomoci SIFT-MS [1] je
mozno navrhnou neinvazivni dechovy test pro diagnostiku pfitomnosti zanétd
a monitorovani jejich terapie.

Selektivni chemickd ionizace stopovych mnozstvi pentanu, CsHi2, v matrici vydechovaného
vzduchu bez pouZiti separace predstavuje pomérné ndrocny problém z hlediska iontové
chemie a to proto, Ze jeho protonova afinita je mensi neZ protonova afinita H2O a soucasné
nereaguje s NO*. Jediny vhodny iontovy reagent, ktery soucasné nereaguje s hlavnimi
slozkami vzduchu je Ox* :

O2* + CsHio — CsHip* (m/z 72) + 02 32%
— C3He** (m/z 42) + CoHs + O2 23%

— C3H7+ (m/z 43) + CoHs® + 02 37%

— C4Hot+ (m/z 57) + CH3* + 02 8%

Poster ukaze vysledky vyvoje a validace metody. Také budou predstaveny vysledky analyzy
dechu pacienti trpicich zanétlivymi stfevnimi onemocnénimi [2, 3].
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Surface-assisted laser desorption/ionization mass spectrometry (SALDI MS) employing gold
nanoparticles (Au NPs) has been presented as a useful method for the both qualitative and
quantitative analysis of low molecular weight analytes[1]. Besides the well-known benefit,
such as the improvement in the analysis precision, the use of an internal standard was
observed to significantly extend the linear range of SALDI MS. Without the use of the
internal standard, the linear range is presumably limited by the saturation of the Au NP
surface where the desorption process takes place: at higher analyte concentration, an
imperfect, multilayer assembly is formed leading to inefficient desorption and/or ionization
and thus to reduced linearity and poor reproducibility. An internal standard can partially
eliminate this limitation: as long as the Au NP surface is not fully saturated, the signal
intensities of the analyte and the internal standard do not affect each other; with further
increase of the analyte concentration, the signal intensity of the internal standard is gradually
suppressed preserving the linearity the analyte/internal standard ratio.

Although quantitative analyses using SALDI MS without any internal standard were
presented, based on our findings the use of the internal standard for quantitative analysis is
highly recommended. The limited Au NP surface as well as interfering components can have
notable consequences in analyses of complex samples, especially if the nanoparticles are
employed as extraction/concentration probes.
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C-H aktivacni reakce jsou zajimavou strategii pii syntéze novych C-C vazeb. Nejcastéji jsou
tyto reakce katalyzovdny komplexy prechodnych kovi — palladiem, rutheniem nebo
rhodiem. Pro nasi studii jsme si vybrali pfimou C-2 arylaci indoldi za mirnych podminek
v pritomnosti palladiového katalyzatoru a stfibrnych soli v roli bazi. Reakce byla studovana
pomoci hmotnostné spektrometrickych technik.
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Pitcher plants (genus Nepenthes - 1a¢kovky) are carnivorous plants inhabiting tropical areas
of southeastern Asia — mainly Borneo and Sumatra. Their prey-trapping mechanism is based
on a leave-derived conical organ called “pitcher” used for trapping and digestion of insects.
Digestive fluids present in the pitcher have been shown to contain several interesting
enzymes, among which acidic aspartic proteases called nepenthesins are especially
appealing for their potential use in hydrogen/deuterium exchange (HDX) mass spectrometry.

In this work we enriched nepenthesins from the pitcher fluid of multiple Nepenthes species
and used them for protein digestion in HDX workflow. We compared digestion efficiency
and cleavage specificity of nepenthesins with pepsin, a gold standard for protein digestion in
HDX.
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High resolution mass spectrometry imaging (MSI) analysis may involve mass spectra
recording from 10 000 or more measurement points. Though a new generation of mass
spectrometers with kHz lasers brought significant decrease of MSI time, one image
acquisition can still consume many hours. In such a device utilizing high repetition laser the
total imaging time is no longer limited only by the data acquisition but also by the speed of
the target stage translation. With a proper design of ion source optics, speeding up of the
MSI can be achieved by substitution of the stage translation with a fast scanning mirror
redirecting the desorption laser beam in micrometer scale.

Imaging performance of our laboratory-built high-throughput axial TOF mass spectrometer
prototype is described. The prototype is equipped with 2 kHz 355 nm Nd:YAG laser, a fast
precision scanning mirror (6810P; Cambridge Technology), ion extraction optics with grids,
laboratory-built pulse ion extraction system and an ion reflector (ABI 4700). Imaging
experiments were conducted in the linear and the reflector modes, with and without mirror
scan compensation for the stage translation movements. A mixture of four model peptides
(bradykinin, angiotensin I, renin and adrenocorticotropic hormone) was used as model
sample. This mixture was deposited on the target plate by simple micropipette solution
application or by common MSI deposition techniques, airbrush coating and piezo-
nanospotting.

The imaging speed of our prototype was compared with 1 kHz AutoFlexTM Speed (Bruker
Daltonics). The acquisition time of 10 000-point image decreased from 150 minutes on
AutoFlexTM Speed to 12.5 minutes on our prototype. The scanning mirror utilization brings
also some limitations. A signal and m/z resolution loss along the several millimeter scan
across the sample was observed. Also, desorption laser travel over the extraction grids in the
ion optics can result in MS image distortion.
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Introduction: Proteomic technologies are a valuable tool for the biologically oriented
research. We used a quantitative proteomic approach to study the interaction between the
bacteria and the host cell. Francisella tularensis is a highly virulent bacterium causing
a zoonotic disease tularemia. It is an intracellular pathogen invading many types of cells,
where it survives, proliferates and finally kills the host cells to spread further [1]. Membrane
rafts are temporal membrane domains, concentrating signaling molecules, and several
bacteria exploit these domains for entry and manipulation of host signaling pathways and
vesicular trafficking, that enables them to reside inside the host cells [2]. We therefore
performed a quantitative proteomic experiment to characterize the macrophage membrane
rafts composition change induced by F. tularensis LVS infection, in vitro.

Results: We established the in vitro infection model and isolation of membrane rafts as
DRMs, and we adopted a SILAC labeling approach as a platform for quantitative assessment
of infection induced protein composition changes. The ultimate sample analysis composed
of off-line two-dimensional LC separations and MALDI-TOF/TOF analysis. We identified
461 unique DRMs-associated proteins in a biological replicate 1, and 342 unique DRMs-
associated proteins in a biological replicate 2. Of these, a total of 289 unique DRMs-
associated proteins were identified reproducibly from the two biological replicates at FDR of
1%. The proteins were filtered to obtain those, which displayed significant changes in the
DRMs proteome upon infection. The five proteins were recruited and the four proteins were
less abundant in DRMs in response to bacterial invasion. The biological significance of
selected proteins will be elucidated in the forthcoming experiments. We expect from the
results to get insight into connection of the initial step of Francisella tularensis invasion with
the intracellular trafficking mechanism.
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Vitamin D deficiency has increasingly manifested in the general population due to lack of
sun exposure, poor nutritional status, and enhanced use of sunscreens. Inadequate levels of
vitamin D can lead to increased risk of cancer, diabetes mellitus, chronic pain, osteoporosis
and hypertension. Laboratory determination of serum vitamin D levels has provided
phenomenal growth over the past several years and its measurement may be utilized
diagnostically. 25-Hydroxy vitamin D (25-OH-D) is the primary circulating form and
represents the clinical marker of general status of vitamin D in human serum. The
endogenously derived 25-OH vitamin D3 (cholecalciferol) accounts for approximately 95%
of the total circulating 25-OH-D pool. In contrast, 25-OH vitamin D2 (ergocalciferol) is
derived from plant sources and normally represents a minor component unless supplements
containing significant amounts of ergocalciferol are used by the patient.

In our study, rapid sample preparation procedure performed before UHPLC analysis coupled
with core shell technology and tandem mass spectrometry were applied for monitoring of
metabolites 25-OH D3 and 25-OH D2 in human serum. Biological samples were collected
during the year 2011 from patients with familiar hypercholesterolemia treated with LDL
apheresis and from patients suffering from AMD (Age-related macular degeneration) treated
with hemorheopheresis. All the measurements were carried out on the chromatographic
system UHPLC Nexera, Shimadzu (Kyoto, Japan) equipped with on-line Degasser DGU
20A3, two pumps LC30-AD, Autosampler SIL/30 AC, Rack changer II — autosampler for
microtitrate plates, Column oven CTO-20 AC, communication bus module CBM-20A. For
the detection was used LC-MS 8030 provide by Shimadzu (Kyoto, Japan). The new method
with modern instrumentation is suitable for large sequences of samples in clinical research
and analysis in biochemical laboratories in routine practice.
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Karolina Benesovd ! *, Sylvie Béldkova !, Renata Mikulikova !, Zdenék Svoboda !
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Jednotlivé druhy mikroskopickych hub rodu Fusarium jsou Siroce rozsitené rostlinné
patogeny. Casto byvaji oznatovéany jako “polni plisn&”, které poskozuji zrna i jiné rostlinné
tkané v predskliziiovém obdobi. Za pfiznivych podminek vSak mohou rist také v prubéhu
skladovani. Jsou producenty znalné rozdilnych sekundédrnich metabolitd — mykotoxind,
které ovliviiuji zdravi lidf a zvifat. Hlavni tf{dy mykotoxinti produkované rody Fusarium
zahrnuji trichotheceny, fumonisiny a zearalenon [1].

Byl sledovdn vyskyt trichothecenovych mykotoxind: deoxynivalenolu (DON), nivalenolu
(NIV), T-2 toxinu, HT-2 toxinu; fumonisini (FB1, FB2) a zearalenonu (ZON) ve vzorcich
je¢mene a sladu.

Homogenizované vzorky jeCmene a sladu byly po extrakci preciStény pfes imunuafinitn{
kolonku a po zakoncentrovani byly analyzovany pomoci LC-MS/MS[2]. Metody byly
validovdany. U Zadného vzorku nebyl prekrocen maximdlni legislativni limit pro
deoxynivalenol a zearalenon v nezpracovaném je¢meni a sladu [3], pro ostatni sledované
mykotoxiny (nivalenol, T-2, HT-2 a fumonisiny) nebyl tento limit stanoven.
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Adaptive immunity is sophisticated system capable of specific and powerful response
toward antigens. Nevertheless, the whole machinery must be tightly regulated to prevent
immunopathology. Dendritic cells (DC) play a key role in ignition of adaptive immunity
and, as the most efficient antigen presenting cells, they direct target-specific response.
Unfortunately, our knowledge regarding DC behavior on molecular level is far from
complete. The main reason lies in troublesome isolation and identification of DCs in vivo or
lack of suitable cell line model. Bone marrow-derived primary DCs (BMDC) offer
compromise in terms of relatively homogenous population and biological relevance. In this
study, we wanted to evaluate feasibility of SILAC-based labeling of BMDC in hope this will
introduce the cell model for quantitative proteomics. BMDC progenitors were isolated from
femur and tibia bone marrow of C57BL/6 mice and then cultivated in the presence of home-
made GM-CSF to induce differentiation. For SILAC experiments, arginine and lysine
labeled by !13C and >N isotopes were used in cell culture media. Immature state of
differentiated BMDCs was confirmed by co-cultivation with LPS of E.coli. For initial
proteomic experiments including evaluation of labeling efficiency, cells were lysed and
whole cell lysates were digested by trypsin. Peptides were separated on nano-LC system
coupled with automated MALDI-spotting device. Peptides MS and MS/MS spectra were
measured on MALDI-TOF/TOF instrument. Results showed extensive arginine-to-proline
conversion yielding [Pro+6] side-product from [Arg+10]. Moreover, isotopic envelopes of
heavy peptide signals were distorted. It was found this was due to redistribution of N from
heavy labeled arginine to other amino acids. Overall, these effects deteriorated protein
identification, quantitaion accuracy and evaluation of labeling efficiency. Several ideas how
to deal with the problems will be outlined.
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Charakterizace diaurovanych komplexii pomoci
infracervené multifotonové disocia¢ni spektroskopie

Lucie Jasikova ! *, Jana Roithova !

1. Univerzita Karlova v Praze, Prirodovédeckd fakulta, Katedra organické a jaderné chemie

Homogenni katalyza zlatem je jednou z nejdymanictéji se rozvijejicich oblasti ve vyzkumu
organokovovych reakci. Je vSeobecné prijimdno, Ze kation zlata reaguje s trojnou vazbou
pomoci m-koordinace. V posledni dobé se vsak stdle Cast&ji hovoii o roli acetylidi zlata
v mechanismu reakci katalyzovanych zlatem. Jde o tzv. dudlni aktivaci, pfi které vznikaji
diaurované intermediéty v reakcich alkynu. [1,2]

Jelikoz reakce katalyzované zlatem probihaji v iontovém stavu, mizeme je studovat pomoci
hmotnostni spektrometrie. My jsme hmotnostni spektrometrii vyuZili ke studovani struktury
diaurovanych komplexti. Pomoci infracervené multifotonové disociaéni spektroskopie jsme
byli schopni charakterizovat komplex mezi kationtem zlata a zlatnym acetylidem. Celou
studii jsme poté doplnili teoretickymi vypocty.

* Korespondence: lucie.jasikova@centrum.cz

LITERATURA:

1. Roithova J. et al.: Angew. Chem. Int. Ed. 51, 8378 (2012).
2. Hashmi A. S. K. et al.: Organometallics 31, 644 (2012).

47 -


mailto:lucie.jasikova@centrum.cz
mailto:lucie.jasikova@centrum.cz

ABSTRAKT PREZENTACE

Hexosaminidase: Uncovering region of propeptide-catalytic
unit interaction

Zdenék Kukacka 2%, Petr Pompach 2, Petr Man !2, Karel Bezouska 2, Petr Novak !2
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Fungal 3-N-acetylhexosaminidases (EC 3.2.1.52) are inducible extracellular glycosidases
involved in many biological processes. They belong to exoglycosidases, catalysing the
cleaveage of the terminal GalNAc and GlcNAc residues from different types of glycans. The
native enzyme from Aspergillus oryzae CCF 1066 is composed of two propeptides (each 10
kDa) and two catalytic units (each 65 kDa). The propeptides are noncovalently associated
with the catalytic units and are essential for the enzyme activity. In this paper we uncover
the region of propeptide-catalytic unit interaction. Results originated from chemical cross-
linking experiments are in good correlation with X ray diffraction data of whoose structure
of enzyme has been recently solved.
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Triacylglyceroly (TGs), estery mastnych kyselin a glycerolu jsou zdkladni slozkou tukovych
tkdni v télech vétSiny Zivych organismi, kde plni funkci zdsobni litky pro skladovani
energie. Patii k nepostradatelné slozce vyZivy lidské populace a zastoupeni jednotlivych
mastnych kyselin v TGs urCuje jejich vyZivovou hodnotu. Velké mnoZstvi nasycenych
mastnych kyselin obsazené v potravé md negativni vliv na vyskyt civiliza¢nich chorob.
Naproti tomu konzumace tukd obsahujicich polynasycené mastné kyseliny s dvojnymi
vazbami ve vhodnych polohdch riziko civiliza¢nich chorob sniZuje.

Tato price se zabyvd vyvojem APCI-MS/MS techniky pro urovani polohy dvojnych vazeb
mastnych kyselin vazanych v TGs. Diraz je kladen na studium fragmentacnich spekter TGs
pfipravenych procesem randomizace, kterym je umoZnéno ziskat TGs s navdzanymi
riznymi mastnymi kyselinami, jak s nasycenym tak s nenasycenym fetézcem. Pfiprava
vhodnych standard byla provddéna randomizanimi reakcemi [2] v mikroméfitku
s celkovou navdzkou TGs 10 mg. Studium APCI-MS a MS/MS spekter bylo provadéno
pomoci instrumentu LCQ Fleet (Thermo Fisher Scientific). Pro ionizaci TGs je vyuzZivdna
chemickd ionizace za atmosférického tlaku (APCI), kterd poskytuje informace o moldrni
hmotnosti, z niZ l1ze uréit celkovy pocet uhlikd a dvojnych vazeb v fetézcich mastnych
kyselin. Diky vyuZziti APCI jako ioniza¢niho zdroje a acetonitrilu jako mobilni faze lze v MS
spektrech pozorovat spolu s molekulovym aduktem [M+H]*, také ion [M+CsHsN]J+ [1].
V CID MS/MS spektrech [M+C3HsN]* byly jednoznacné identifikovany ionty, které
charakterizuji polohu dvojnych vazeb v fetézcich mastnych kyselin TGs.
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Image versus information: phospholipid profiling by FTICR
MS imaging
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Mass spectrometry imaging (MSI) has become very popular in recent years due to the
possibility of parallel analysis of biomolecules without chemical labeling. Some of the most
often analyzed biomolecules are lipids, especially phospholipids, have been measured in
many different tissues [1]. The distribution of lipids in tissues or monitoring the differences
between healthy and diseased tissue have been of large interest of many researchers.
Unfortunately, current commercial imaging software has lagged behind the technology, thus
the interpretation of signals in MSI spectrum is not easy and any data processing is almost
impossible. Standard available software allows for basic operations with the average
spectrum, however, average spectrum does not contain complete data information, as strictly
located signals may merge with the noise and therefore can easily be overlooked [2]. In this
work, we present a lipid profiling mass imaging method for data acquired on high resolution
mass spectrometer. This method allows us to identify lipids in tissues directly from the
profiling experiments, which combines the average and overlay spectrum, image analysis
and special tools of the open source mMass software [3].
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Lysine residues of Mason-Pfizer monkey virus matrix
protein supports the viral budding
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Mason-Pfizer monkey virus (M-PMV) belongs to the retroviruses of type D. During the
budding process, their protein capsids are formed in the cytoplasm prior to association with
a host cell membrane. Matrix protein, the N-terminal domain of Gag polyprotein, plays the
crucial role for capsid-membrane interaction. For the viral release, mainly N-terminal
myristoylation of this protein is essential. However, also other factors such as positively-
charged amino acids and a specific interaction with membrane phospholipids, predominantly
with phosphatidylinositol-(4,5)-bisphosphate (PI(4,5)P2), were shown to be significant for
the interaction.

To reveal particular lysine residues involved in the capsid-membrane interaction and to
determine a region responsible for the specific interaction with PI(4,5)P2, M-PMV matrix
protein was bound to artificial liposomes containing PI(4,5)P2. The surface accessibility of
individual lysine residues was investigated using the surface mapping method. Compared to
free matrix protein, whose all lysine residues were accessible, only four from twelve
residues were modified on the matrix protein bound to the liposomes. These results indicate
that the non-accessible residues are involved in the interaction. Moreover, six from these
eight non-accessible residues occurs in a region around cavity where we assume, according
to the previous NMR studies, the specific interaction with PI(4,5)P2. Our findings thus
indicate that lysine residues evidently participate on capsid-membrane interactions and,
additionally, we managed to identify the region on matrix protein responsible for specific
interaction with PI(4,5)P2.
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Opiates are controlled substances that exhibit narcotic effects and relieve the pain but also
create psychological a physical dependence. They cause mood swings (euphoria, sedation),
tremor, insomnia etc. In this study, ionization of three opiate representatives (morphine, 6-
acetylmorphine and morphine-3f3-D-glucuronide) using electrospray, nanoelectrospray and
desorption nanoelectrospray was evaluated.

Experiments were performed using an Ion Trap mass spectrometer, LCQ Duo or LCQ Deca
(Thermo Finnigan USA) equipped with three ion sources - electrospray (ESI),
nanoelectrospray (nanoESI) and desorption nanoelectrospray (nanoDESI). Their tolerance to
salt contained in samples was compared. ESI did not render satisfactory spectra. NanoESI
and nanoDESI showed higher tolerance and were tested for urine sample analysis. Human
urine was spiked by opiates and their deuterated analogues were used as internal standards.
To get sufficient limit of detection, solid phase extraction for sample purification and analyte
preconcentration was necessary using nanoESI. SPE was carried out using Waters OASIS
MCX columns. Phosphate buffer (pH=8.5) for conditioning, acetate buffer (pH=4) for
elution of impurities and methanol:water = 98:2 (v/v) for analyte elution were applied.
Eluates were evaporated to dryness and dissolved in 100 pl of methanol:water:HCOOH =
50:49:1 (v/v). These samples were analyzed by nanoESI without chromatographic
separation and morphine and acetylmorphine were well detected (hydrolysis would be
necessary for morphine-3f3-D-glucuronide to concern it to morphine). NanoDESI was used
without any urine purification and preconcentration. All three compounds were detected in
urine samples. The found limit of detection was comparable (cca 0.1mg/l) for both “nano”
ionization techniques.
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Vernix caseosa je bild krémovitd latka pokryvajici pokozku vyhradné lidskych novorozenct.
Tvori se ve tfetim trimestru téhotenstvi na povrchu téla, kde zGstivd az dva tydny po
narozeni. Pfed narozenim vernix chrani pokozku hlavné pfed maceraci, pfi porodu slouzi
jako lubrikant a po narozeni predevsim zabranuje infekci a zajiSt'uje termoregulaci. ProtoZe
se vernix tvoii aZ ve tfetim trimestru, pfed¢asné narozené déti jej postradaji a miZe u nich
dochdzet mimo jiné k vysychdn{ a tedy k tepelnym ztratdm. Aby bylo mozZné nalézt co
nejvhodnéjsi ndhradu pro tyto déti, je nutné vernix detailné studovat.

Vernix je tvofen z 80% vodou, dédle pak proteiny (10%) a lipidy (10%). Obsahuje odloucené
kozni buiky schopné absorbovat vodu. Pravé tyto buiky vyrazné znesnadnuji extrakci
lipidi. Navic rozsah polarit lipidd vernixu je obrovsky (od nepoldrniho skvalenu, pres
voskové estery, cholesterylestery a diestery diolti azZ po poldrni triacylglyceroly, mastné
kyseliny, ceramidy a fosfolipidy).

V této praci byly porovndvany dvé extrakéni metody: extrakce pomoci chloroformu
a methanolu (1) a extrakce pomoci methyl-terc-butyl etheru (2). Extrakty byly porovnaviny
pfimym ndstfikem na ESI-Orbitrap-MS s vysokym rozliSenim v pozitivnim a negativnim
modu. Metody byly hodnoceny podle poctu piki ve spektru a podle mnoZstvi
vyextrahovanych lipidi. Z obou extrakénich metod byly ziskdny podobné vysledky:
ve spektrech extrakce podle Folche bylo 3241 + 237 pikii a bylo vyextrahovano 25.0 = 1.7
mg lipidd a ve spektrech druhé testované metody bylo 3177 + 346 pikd a 24.7 + 4.2 mg
lipidd. Obé metody jsou tedy vhodné pro extrakci lipidi vernixu caseosy.
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Kardiovaskularni onemocnéni (CVDs) patif mezi nejCastéji se vyskytujici onemocnéni na
sveété a tvori jednu z nejCastéjsich pfi¢in dmrti. Mezi rizikové faktory téchto onemocnéni
patif nevhodny Zivotni styl, koufeni, strava a nedostatek pohybu. Vyznamnou roli u CVDs
hraji lipidy, coZ jsou nizkomolekuldrni litky s vyznamnou biologickou funkci (slozky
bunéénych membran, zdroj energie, signdlni molekuly aj.). Zména v koncentraci ¢i struktufe
lipidd miZe vyznamné pfispét k rozvoji CVDs. Skupina 50 muzi byla rozdélena do 5 skupin
(zdravi dérci, obézni a 3 typy kardiovaskuldrnich onemocnéni). Vzorek kazdého pacienta byl
rozdélen na erytrocyty a plazmu a ta byla déle frakcionovdna na lipoproteinové frakce
VLDL, LDL a HDL. Celkovy lipidovy extrakt byl extrahovén dle Folche [1] a polarni lipidy
byly separovdny pomoci UHPLC-MS/ESI na GlcCer, PE, PC, IS, SM a LPC. Nepoldrni
lipidy byly rozdéleny pomoci HPLC-MS/APCI na CE, TG, DG a Chol. Methylestery
mastnych kyselin (FAMEs) byly separovany pomoci GC/FID a identifikovdny pomoci
komeréné dostupnych standardd. Rozdily mezi FAMEs jednotlivych skupin nebyly
statisticky vyznamné. Nejveétsi rozdil byl nalezen mezi koncentracemi PC a SM u erytrocytd.
Vysledky byly také zpracovédny statisticky pomoci PCA a byly identifikovany 2 skupiny —
skupina zdravych dérct a pacientti s CVDs. Obézni pacienti se nachézeli v obou skupinéch,
coZz miZe byt zplsobeno tim, Ze se mohou mit nékteré skryté pfiznaky CVDs, které se
mohou projevit pozdéji. Cilem této studie je najit lipidové biomarkery kardiovaskuldrnich
onemocnéni a pfispét k véasnému odhaleni téchto onemocnéni.
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Ambientni ionizaci v hmotnostni spektrometrii se rozumi ionizace, kterd probihd
v otevieném prostoru vné hmotnostniho spektrometru. V dne$ni dobé je zndmo asi 30 typd
ambientnich ioniza¢nich technik [1]. Jejich hlavnimi vyhodami jsou rychlost analyzy a fakt,
Ze nevyzaduji predipravu vzorku.

V této praci byly studovany lipidy a lipidové extrakty pomoci desorpcniho elektrospreje
(DESI, desorption electrospray ionization) a desorpcni fotoionizace za atmosférického tlaku
(DAPPI, desorption atmospheric pressure photoionization). Tyto metody vyuZivaji
sprejovani rozpoustédel k desorpci a ionizaci analytu z pevného substritu. Jejich ioniza¢n{
ucinnost a citlivost zavisf na mnoha proménnych, napf. na vzdédlenosti sprejeru od pevného
substrdtu a dhlu, ktery sviraji, pratoku plynu, pritoku mobilni féze, sloZeni mobilni fize,
které je potieba optimalizovat. Zdroj pro DESI/DAPPI zkonstruovany v laboratofi
umoznoval ovladdat polohou sprejeru pomoci pocitacového programu. Zkoumanymi
substraty byly sklo, Teflon a silikagelovd vrstva TLC desek. Sledovanymi analyty byly
nizkomolekuldrn{ ldtky jako aldehydy ¢i fosfolipidy a komplexni pfirodni matrice
novorozenecky mdzek (vernix). Pro efektivni ionizaci a desorpci ldtek obsaZenych
v novorozeneckém mazku se ukdzala DESI jako nevyhovujici a byla nahrazena DAPPI, jez
je aplikovatelna i na méné polarni latky.
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2. Katedra analytické chemie, PFirodovédeckd fakulta Univerzity Karlovy v Praze

Sulfoquinovosyldiacylglyceroly (SQDG) patii mezi glyceroglykolipidy. V minoritnim
mnoZstvi se vyskytuji v membrandch fotosyntetizujicich organismi, kde nesou zéporny
ndboj. SQDG jsou v poslednich letech intenzivné zkoumdny pro jejich protinddorové
a protivirové uc€inky [1].

Cilem této prace je izolace, separace a identifikace oxidovanych a neoxidovanych forem
SQDG z rostlin. K analyze izolovanych SQDG byla pouzita vysokoucinnd kapalinova
chromatografie s reverzni fazi ve spojeni s hmotnostni detekci a elektrosprejovou ionizac{
v zdporném modu. SQDG byly identifikovdny jako deprotonované molekuly [M-H]-.
Fragmentacni spektra byla méfena kolizné indukovanou disociaci (CID) v dependentnim
skenu. Pro spravnou identifikaci vdzanych mastnych kyselin je nutné pouZit hmotnostni
spektrometr s vysokym rozliSenim, protoZe fragmentacni hmotnostni spektra oxidovanych
a neoxidovanych forem SQDG jsou velmi podobnd. Hlavni fragmenty odpovidaji ztratdm
mastnych kyselin vdzanych v poloze sn-1 a sn-2 na glycerolu [2].

V ramci této prace byly doposud analyzovdny SQDG z tabdku virginského, rokety seté
a medunky lékafské, u kterych bylo identifikovino 19 SQDG (4 oxidované/15
neoxidovanych), 30 SQDG (15 oxidovanych/15 neoxidovanych) a 32 SQDG (15
oxidovanych/17 neoxidovanych). Pro urCeni struktury zejména oxidovanych mastnych
kyselin bude optimalizovdna metoda plynové chromatografie s hmotnostn{ detekei.

* Korespondence: marie.zabranska@uochb.cas.cz

LITERATURA:

1. Maeda N. et al.: Food Chem. 112(1), 205-210 (2009).
2. Welti R. et al.: Anal. Biochem. 314, 149-152 (2003).

PODEKOVANI:

Tato prdce je financovdna z grantu GA CR 203/09/0139, vyzkumného zdméru MSM
0021620857 a projektit RVO 61388963 a SVV 2012-265201 .

-56 -


mailto:marie.zabranska@uochb.cas.cz
mailto:marie.zabranska@uochb.cas.cz

ABSTRAKT PREZENTACE
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Novorozenci jsou pfi porodu pokryti bilou az naZloutlou ldtkou podobnou krému —
novorozeneckym mdazkem (vernix caseosa, VC). VC se objevuje pouze u lidskych
novorozencu. Plni fadu funkei: Pfed porodem chrén{ kiZi pfed maceraci, béhem porodu plni
funkci lubrikantu a po porodu novorozence chrani pred infekcemi a prochladnutim. VC je
z 80 % tvoren vodou, v 10 % jsou zastoupeny proteiny a zbylych 10 % procent tvoif lipidy.
Lipidova slozka je sloZena z Siroké Skaly lipidovych tfid rtizné polarity (napf. voskové
estery, diestery dioltl, triacylglyceroly, fosfolipidy). Komplexnost materidlu podtrhuje velka
variabilita mastnych kyselin vdzanych ve v&tSiné t¥id lipida [1].

Tato prace popisuje vyuZiti HPLC/APCI-MS pro analyzu mastnych kyselin vdzanych
v triacylglycerolech. Diraz byl kladen na uréeni polohy dvojnych vazeb nenasycenych
mastnych kyselin. Pomoci preparativni TLC byla izolovdna frakce triacylglycerold. Mastné
kyseliny vazané v triacylglycerolech byly prevedeny na methyl estery a analyzovany
metodou HPLC/APCI-MS. V APCI-MS spektrech methyl esterti mastnych kyselin se za
piitomnosti acetonitrilu v mobilni fdzi vyskytoval spolu s majoritnim iontem [M+H]*+ také
ion [M+C3HsN]*. V MS/MS spektrech aduktd [M+C3HsN]+ byly identifikovdny ionty,
které definuji polohu dvojné vazby mastné kyseliny [2]. Dalsi informace o variabilité
mastnych kyselin byly ziskdny z reten¢nich ¢asti. V. HPLC/APCI-MS chromatogramu bylo
pozorovano 45 nasycenych methyl esterti mastnych kyselin, 62 methyl esteri s jednou
dvojnou vazbou a 5 methyl esterd s dvémi dvojnymi vazbami. Ve vzorku byly pozorovany
methyl estery mastnych kyselin v rozsahu 10 az 33 uhlikd, pficemz prevaZovaly estery
kyselin se sudym poctem uhlikd. Dvojné vazby se vyskytovaly v polohdch n-4 a7z n-13,
u vétSiny methyl esterti v§ak v polohdch n-6 az n-11.
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Polyacrylic acids (PAA) belong to potential environmental pollutants due to their extensive
use and solubility in water contributing to their distribution in environment. They are
produced as a mixture of oligomers that can further differ in a head group. PAA mixtures
contain tens of compounds. The aim of this work is development of an analytical method
allowing fast characterization of commercial PAA products.

Ion mobility mass spectrometric experiments were carried out using a SYNAPT G2-S
spectrometer (Waters, Manchester, UK) using flow injection analysis with negative
electrospray ionization.

The results demonstrated that ion mobility-mass spectrometry is a powerful tool for
identification of oligomers in complicated mixtures. It allowed fast characterization of
samples. Drift time vs m/z plot rendered “fingerprint” i.e. characterization and
discrimination of technical samples. The data offered easy recognition of oligomeric ions
with different charges, detection of oligomers with different head group and the separation
of analytes from possible interferences. lon mobility separation made easier mass spectra
interpretation as none or only partial overlap of differrent charge series occurred.
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HPLC/MS analysis of polyphenolic compounds in herbs and
evaluation of their antioxidant capacity

Lenka Ceslova ! *, Petra Dinisova !, Sylvie Béldkova 2, Zuzana Stenclova !, Jan Fischer !

1. Univerzita Pardubice, Fakulta chemicko-technologickd, KALCH
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This study deals with identification and quantificaton of phenolic compounds in herbs,
specifically in nettle (Urtica dioica), elderberry flower (Sambucus nigra), linden (Tilia
Cordata) and mint (Mentha Piperita). The influence of season, location of harvest and
treatment of herbs was investigated. First, their antioxidant capacity was evaluated using
methods based on radical scavenging activity of antioxidant (DPPH and ABTS) and method
based on ferric reducing antioxidant power (FRAP). The standard Trolox was used for
comparison of all used methods (TEAC, Trolox equivalent antioxidant capacity). Further,
high performance liquid chromatography method has been developed for separation of
phenolic acids and flavonoids in one analysis. The optimization was performed for 17
selected standards of phenolic compounds. The best separation was achieved using column
with C18 chemically bonded stationary phase and aqueous methanol with 0.3% (v/v) formic
acid as a mobile phase. Unknown compounds were identified using coupling of high
performance liquid chromatography with mass spectrometry with electrospray ionization.
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Diode laser thermal vaporization inductively coupled mass
spectrometry for determination of trace elements in microsamples

Pavla Foltynova 2 *, Viktor Kanicky 2, Jan Preisler !2

1. Central European Institute of Technology, Masaryk University
2. Department of Chemistry, Faculty of Science, Masaryk University

A new method for determination of trace elements in submicroliter sample volumes using
diode laser thermal vaporization inductively coupled mass spectrometry (DLTV ICP MS) is
presented.[1]

Common laser-based sample introduction methods use an expensive high-energy pulse laser,
whereas DLTV employs a low-cost near infrared continuous-wave diode laser. The diode
laser energy is sufficient to induce pyrolysis of the preprinted paper with depositing micro-
volume samples and the generated aerosol is carried out into the ICP MS and tested. The
limits of detection of Co, Ni, Zn, Mo, Cd, Sn and Pb deposited on the preprinted paper were
found to be in the range of 4 — 300 pg. The technique was applied to determination of lead in
whole blood and tin in canned food without any sample treatment. Selection of optimal
conditions, experimental arrangement, raster, scan speed etc. will be discussed.

Moreover, a simple laboratory-built tubular laser ablation chamber equipped with a more
powerful NIR diode laser was constructed. Prototype chamber placed on a common syringe
pump produced rapid line scans across samples (~ 8 s/sample) and the least dead volume
minimizing aerosol diffusion and providing very fast wash-out. Analysis of Pb in blood
samples using a prearranged calibration set on preprinted filter paper in the laboratory-built
chamber will be demonstrated. Combination of low-cost instrumentation and a common
filter paper with simple sample preparation provides alternatives to conventional analysis of
metals in liquid samples. The advantages of LDTV are also very low consumption of sample
solution, easy sample archiving and transportation and option of prearranged multi-
elemental calibration sets.
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structure study of oncoproteins
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Hydrogen/deuterium exchange coupled to mass spectrometry is a well established technique
for the characterization of protein-protein interactions and the monitoring of conformational
changes in proteins. This approach is based on a chemical reaction when covalently bonded
amide hydrogen in the peptide bonds of the proteins is replaced by deuterium atom. The
exchange reactions are based on comparison of the solvent accessibility of various parts of
the proteins in solutions with either light water (H20) or heavy water (D20). Nevertheless
this method is unable to determine the structure of the proteins or define secondary structure
elements.

Our study was focused to characterize the structure changes of the oncoproteins involved in
p53 signalling pathway caused by interaction with selected ligands. Two different
approaches were applied: (1) global kinetics was used for analysis of the intact recombinant
proteins and (2) local kinetics of protein after proteolysis was utilized to get detailed
information of conformation changes. Obtained data contributed to map structure changes
and help to resolve binding sites involved in protein complexes. These findings give
possibility to better disentangle the oncoprotein interaction network which is important for
understanding of mechanisms of cancer transformation and for design of novel tumour
specific drugs.
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Direct coupling of droplet microfluidics with TOF-MS:
developing a new tool for on-line single droplet analysis

Michael Volny ' *, Joelle Rolfs !, Bejan Hakimi !, Thomas Schneider !, Dingsheng Liu !,
Daniel Chiu !, Frantisek Turecek !

1. University of Washington

Introduction: Droplet microfluidics has attracted much attention in recent years because
droplet generation in microfluidic devices has found applications in a wide range of areas,
such as the analysis of target samples that rely on compartmentalization, separation of
components encapsulated in droplets, and the synthesis, mixing, and/or crystallization within
droplets. Encapsulations of cells, proteins, and DNA have also been demonstrated. As
interests grow in the field of droplet-based microfluidics, more technologies are being
developed to control, manipulate, and functionalize droplets. Another important aspect is
detection of the droplets contents. In this work we present a new platform for direct on-line
coupling of droplet microfluidics with mass spectrometer.

Methods: A commercially available ESI-TOF mass spectrometer (LCT Premier, Waters) was
thoroughly modified to accommodate the interface compatible with single droplet
introduction. The original ion source assembly was removed (up to the first rf focusing
element of the ion optics) and replaced by a new chamber that contains transport ion optics.
In the new arrangement the standard Z-spray inlet was replaced by an inlet capillary which
is in line with the ion optics main axis. Transport between the ambient environment and the
ion funnel is provided by a heated stainless-steel capillary, which is glass-lined on the inside
to prevent ion discharge.

Preliminary Data: We demonstrated a significant sensitivity improvement in Atmospheric
Pressure Chemical Ionization (APCI) mode due to the installation of an additional vacuum
region that allows usage of flared capillary with large internal diameter. Preliminary data
showed that ion currents about 3-6nA could be transmitted into ion tunnel and further inside
the instrument.
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Determination of the three-dimensional structures of proteins has traditionally been realized
by X-ray crystallography and NMR spectroscopy. Although these techniques provide high
resolution atomic data, they have some limitations.

Chemical cross-linking and Hydrogen/Deuterium (H/D) exchange combined with high
resolution mass spectrometry offer alternative an approach to studying the protein structure.
This method is fast, is general and uses small amounts of material.

Our aim was to gain insight into structure of NKR-P1A and NKR-P1C protein, important
activating receptors which play a key role in eliminating virally infected and tumor cells.

We used homobifunctional cross-linking reagents DSS and DSG (amine—amine coupling)
and heterobifunctional cross-linking reagent EDC (carboxyl-amine coupling). Mass
spectrometry was used for cross-links identification and furthermore for precise revealing
which residues were involved in the cross-link. The residues which were within a certain
distance of each other were converted into covalent bonds by a cross-linking reagent and
therefore provided distance constraints which were used for protein structure modeling.

In the second approach, H/D exchange combined with mass spectrometry was applied to
study the NKR-P1A loop conformation. The aim of this analysis was to compare the kinetics
of H/D exchange for NKR-P1A and NKR-P1A in which the loop was removed and replaced
with two alanines. H/D exchange revealed that the solution structure differs from the crystal
structure in the conformation of the conserved loop. While the conserved loop is in close
proximity to compact core in solution, it is extended from the core in the crystal structure
where it interacts with the surface of a symmetry-related molecule.

Finally, distance constraints derived from cross-linking and information on local solvent
accessibility of proteins derived from H/D exchange have been implemented in the modeling
of both receptors.
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Benzodiazepiny, které jsou v soucasnosti mezi lékafi velmi oblibenymi psychofarmaky, se
diky svym tlumivym u€inkim na centrdlni nervovou soustavu pouZivaji jako sedativa,
anxiolytika ¢i jako premedikace pred pldanovanym chirurgickym zdkrokem. Mezi jejich
nezadouci t¢inky patfi hlavné tnava a ospalost [1,2]. S jejich oblibenosti souvisi také jejich
stdle se zvySujici spotieba a tedy i nutnost jejich rychlého stanoveni, k némuz se pouZiva
kapalinovy chromatogram ve spojeni s hmotnostnim spektrometrem. BohuZel ne kazdd
nemocni¢ni laboratof si miize hmotnostni spektrometr dovolit. Nabiz{ se tedy otdzka, zda je
hmotnostni spektrometr pfi béZné nemocniéni analyze zapotiebi. Na tuto otazku odpovédél
nd$ vyzkum, v rdmci kterého bylo provedeno srovndni dvou metod za pomoci jejich
parametrd (limitd detekce a kvantifikace, linearity, opakovatelnosti, reprodukovatelnosti,
presnosti a spréavnosti). Prvni byla metoda uZivana na Ustavu soudniho lékafstvi Fakultni
nemocnice Ostrava, vyuZzivajici hmotnostni spektrometr jako detektor, druhou pak metoda
s UV detekci vyvinutd na Pfirodovédecké fakulté¢ Ostravské univerzity [3]. Ziskand data pak
ukézala, 7Ze k b&Znym nemocni¢nim analyzdm benzodiazepind zcela postacuje kapalinovy
chromatograf s UV detekci.
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PUSHING THE LIMITS IN SENSITIVITY

Exceedingly sensitive.
Sharply focused.

THE 6500 SERIES WITH IONDRIVE™ TECHNOLOGY

See what couldn’t be seen. Until now. The new AB SCIEX 6500 LC/MS/MS series with
multi-component lonDrive™ technology is the world’s most sensitive triple quadrupole,
improving sensitivity up to 10X and detector dynamic range by 20X over the best selling
high performance triple quad - with no compromise in mass range.

Unique QTRAP® linear ion trap technology and optional SelexlON™
differential ion mobility technology help enhance data quality
and improve throughput while reducing the need for sample
preparation. When merged with the Eksigent ekspert™
microLC 200 system, the functionally stackable design
reduces lab space by 100%, while minimizing maintenance
costs and reducing mobile phase costs by up to 95%.

The new AB SCIEX 6500 Series. It's the farsighted successor
to a long line of leading AB SCIEX mass spec systems

Explore visionary sensitivity at www.absciex.com/6500-jasms

AB SCIEX

© 2012 AB SCIEX, For Research Use Only. Not for use in diagnostic procedures. The trademarks mentioned herein are the property of AB SCIEX Pte. Lt or their respective owners.
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Fou arel

Building on industry-leading capabilities, our new line of mass spectrometers
identify, quantitate and confirm compounds in the most demanding samples.
Whether unraveling protein structures, developing new drugs, or analyzing
trace pesticides, we help move your science and productivity forward with
industry-leading technology and expertise. And as you drive discovery and face
new unknowns, our advanced systems and software provide unprecedented
confidence in the final result. Whatever challenges arise in the future, you'll be ready.

for the toughest challenges

In mass spectrometry

© 2011 Thermo Fisher Scientific Inc. All rights reserved.

Czech Republic contact: Thermo Fisher Scientific, +420-274820377, analyze.cz@thermofisher.com

Orbitrap™ Elite Hybrid LC-MS
Gold standard for accurate mass
and now to 240,000 resolution

Q Exactive Benchtop Orbitrap
High resolution, accurate mass and
simultaneous qual/guan

Velos Pro lon Trap
Fastest, most sensttive ion trap
with HCD fragmentation

TSQ Quantum XLS Ultra
GC-MS/MS

High sensitivity and selectivity in
GC and LG triple quadrupole MS



STEP|WAVE

XEVO TQ-S

KAPALINOVA CHROMATOGRAFIE
HMOTNOSTNI SPEKTROMETRIE
RIZENI A MANAGEMENT DAT
SPOTREBNI MATERIAL

XEVOTQ

ANALYZATORY DOBY LETU (TOF)
TROJITE KVADRUPOLY
HYBRIDNI SYSTEMY

LC/MS, GC-MS

SYNAPT G2-S

2D MS SEPARACE - HMOTA, VELIKOST, TVAR IONTU
HIGH DEFINITION MASS SPECTROMETRY
IONIZACE: ESI/ APCI / APPI / MALDI / ETD
ROZHRANI LC/GC/ CE / CHIP / NANO

ROZLISENI ~ 40 000 - 50 000 FWHM

PRESNOST HMOTY < 1 PPM RMS

DYNAMICKY ROZSAH 105

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

WWW.WATERS.COM



Agilent Technologies

HPST@
info@hpst.cz High Performance

Separation Technologies

“— Authorized Distributar

Novinky v oblasti hmotnostni spektrometrie od Agilent Technologies

v' Kapalinové chromatografy fady Infinity 1200 zahrnujici
feseni od standardni chromatografie pfes UHPLC az
k nano LC v provedni Chip LC

v Univerzalni LC detektor — Single Qvadrupole

v Kompletni portfolio QqQ zahrnujici nabidku od QqQ
ekonomické tfidy az po nejcitlivéjsSi QqQ 6490

v Non-target screening pomoci High Resolution TOF a
QTOF vcetné nejnovéjsich technologii- jet stream

‘ technology, hexabore capilallary a dual-stage iFunnel

+ahal

met il iku, analyzu potravin,
forenzni analyzu, tomkologu a klinické aplikace

. — v Kompletni SW feSeni véetné knihoven pro-

=

Zvolte si tu spravnou techniku pro nejlepsi vysledky
v GC/MSD - jedineény jednoduchy kvadrupél
v GC/IT — iontova past s dostupnou MS/MS
v GC/Q-TOF — postaven na léty ovéFené tecnologii
v

GC/QQQ — neprekonatelna robustnost a spolehlivost
v redlnych matricich

Mobilni GC/MSD - vykonné MSD skutecné kdekoli
Vysoka robustnost véech systému - CFT Backflush
Stale unikatni GC 7890 Agilent Technologie
Prvni GC/Q-TOF Agilent Technologies 7200
Nejprodavanéjsi GC/QQQ Agilent 7000B

AR NN

ICP-MS/MS 8800 series — prvni ICP-QQQ
ICP-MS 7700 series — standard v oblasti ICP/MS
12 instalaci 7700 series v CR za poslednich 24 mesice.

Treti generace kolizné-reakéni cely pro dokonalé a
spolehlivé odstranéni polyatomickych interference —
nepiekonatelny vykon!

I v' HMI (High Matrix Interface) pro pfivod koncentrovanych
— (zasolenych) vzorkd.

-’! | i v Agilent ICP-MS MassHunter software
T v Spojeni ICP-MS s LC, GC, CE nebo LA
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