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ABSTRAKT PREZENTACE

From disposable polymer-based MALDI MS targets to ultra
high molecular mass detection and true high (20 keV) energy CID of
biomolecules

Wolfgang Winkler !, Stefan Bugovsky !, Ernst Pittenauer !, Martina Marchetti-Deschmann !,
Guenter Allmaier ! *

1. Vienna University of Technology

In the recent years the so-called “soft” desorption/ ionization techniques MALDI (vacuum
and intermediate as well as atmospheric pressure) and ESI have become the work horses
of modern bioanalysis. Particular MALDI mass spectrometry is expanding its application
range from mid-sized proteins to on one hand small molecules as well as to ultrahigh
molecular mass compounds. Significant advances, mainly in an empirical fashion,
in MALDI sample preparation have been obtained allowing the analysis of more and more
compound classes or objects of interest as microorganisms (e.g. intact spores by MALDI-
based intact cell/spore mass spectrometry [1]). The growing interest in MALDI-based
molecular imaging mass spectrometry of tissues and surfaces in general puts even more
pressure to develop and optimize MALDI sample preparation (e.g. the development of new
disposable and cheap high-quality sample targets based on DLC (diamond-like carbon) [2]
or polymeric [3] materials or the kind of MALDI matrix deposition). On the other “end”
of the MALDI mass spectrometer improved detector systems help to extend the theoretical
unlimited m/z range of a linear time-of-flight analyzer in reality beyond 1 million Da. This
can be done either by so- called cryogenic detector, which is a calorimetric detector
operating at low temperatures or by detectors based on secondary ion emission
in combination with sputter ion reacceleration. MALDI ion sources have been combined
more and more with various forms of tandem and multistage analyzers allowing from very
low energy (1 — 3 eV) collision induced dissociation (CID) up to “true” high energy CID (20
keV) experiments. Particular instruments that allow performing high energy CID are helpful
in structural analysis of unknown or at least partly unknown compounds as e.g. modified
peptides, different classes of lipids or oligosaccharides attached to aglycones. Characteristic
features for low-energy CID spectra of biomolecules are fragmentations related to carbon-
heteroatom cleavages. For “true” high- energy CID spectra additional carbon-carbon
cleavages, requiring typically higher collision energies, are observed.

* Korespondence: guenter.allmaier@tuwien.ac.at

LITERATURA:

1. Dong H. et al.: Anal. Bioanal. Chem. 391, 1373-1383 (2009).
2. Winkler W. et al.: J. Mass Spectrom. 45, 566-569 (2010).
3. Bugovsky S. et al.: Anal. Chem. (pfijato 2011).
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ABSTRAKT PREZENTACE

Peptide cation radicals by electron-ion recombination

FrantiSek Turecek ! *, Thomas W. Chung !, Christopher L. Moss !

1. University of Washington

Electron-ion recombination triggers extensive dissociations of peptide ions that provide
valuable sequence information. The main dissociations are cleavage of backbone N---C-
alpha bonds and side-chain losses. Our main interest in this area has been in elucidating
the energetics and mechanisms of peptide electron-based dissociations that are observed
in electron capture dissociation (ECD) and electron transfer dissociation (ETD) mass
spectrometry [1]. Experimental methods included modifying the peptide with spin-trapping
and fixed-charge groups [2], charge-reversal [3], ion mobility, and IRMPD using a free
electron laser. Computational analysis involved conformational search, cation-radical
structures, transition states, RRKM kinetics, and quantum Ehrenfest dynamics. Another area
of interest concerns dissociations of primary ETD fragments with the goal of extracting
additional sequence information. For example, primary z ions from arginine-containing
peptides undergo backbone dissociations that depend on the nature of the amino acid
residues in the peptide. Residues that engage in radical hydrogen transfers can promote
or block backbone dissociations, depending on the nature of the residue. Radical- trapping
residues such as cysteine and methionine effectively quench backbone dissociations.
The energetics and kinetics of backbone dissociations will be discussed. In addition, newest
results of quantum Ehrenfest dynamics will be presented to document the role of excited
electronic states in peptide cation-radical dissociations.

* Korespondence: turecek @chem.washington.edu

LITERATURA:

1. Syrstad E. A. and Turecek F. J.: Am. Soc. Mass Spectrom. 16, 208-224 (2005).
2. Chung T. W. et al.: J. Am. Soc. Mass Spectrom. 22, 13-30 (2011).
3. TureCek F.etal.: J. Am. Chem. Soc. 131, 16472-16487 (2009).
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ABSTRAKT PREZENTACE

Ion chemistry: a journey from the universe to human blood

Detlef Schroder !*

1. Ustav organické chemie a biochemie AV CR, v.v.i.

Mass spectrometry provides numerous tools for chemical analysis and is nowadays the most
dynamically growing analytical technique worldwide [1]. The Olympic Games, for example,
are today not only the biggest celebration of sports, but also a major field of applied mass
spectrometry [2]. Mass spectrometry is after all based on ion chemistry, an exotic field
of research, which is extremely important for the technique itself, but often believed to have
little or no relevance for "real" chemistry (e.g. synthesis) or even our daily life.

As announced in the title, after a brief introduction into mass spectrometry (MS), the lecture
will provide an overview of the principles of ion chemistry and then show its impact
on phenomena in nature. This journey will start in the outer universe, approach earth from
the higher atmosphere, tackle aspects of cloud formation as well as ion solvation and end
with examples concerning the speciation of metals in environmental samples or the fate
of chemicals in human blood. Along this journey, several of the most modern mass
spectrometric techniques will be presented, but also the foundations of mass spectrometry
will be given appropriate credit [3]. One of the most powerful linkages in this respect is
provided by electrospray ionization which can permit a direct monitoring of chemical
reactions occurring in the condensed phase by mass spectrometric means.

* Korespondence: schroeder@uochb.cas.cz

LITERATURA:

1. Yates J. R.: Nature Methods 8, 633 (2011).
2. Hemmersbach P.: J. Mass Spectrom. 43, 839 (2008).
3. Herman Z.: Fifty years in ion chemistry, GRC, Galveston, TX, USA, (2009).
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ABSTRAKT PREZENTACE

Recombination of para- and ortho-Hs+ with electrons
at 77-200 K; state selective study

Juraj Glosik '*

1. Faculty of Mathematics and Physics, Charles University, Prague, Czech Republic

Utilizing different ratios of para-H> to ortho-H: in used normal and para enriched hydrogen
gas, we changed the relative population of para-Hs* and ortho-Hs* states in Hs* dominated
plasma in He/Ar/H, gas mixture. Near infrared cavity ring down laser absorption
spectroscopy was used to probe the number densities of the lowest rotational states
of the vibrational ground state of Hs*. From the plasma decays at different populations
of para-Hs* and ortho-Hs* we obtained binary and ternary recombination rate coefficients
of para-Hs* and ortho-Hs* and their dependencies on temperature (77-200 K). It is first time
that the recombination rate coefficients of Hs* ions with different nuclear spin state were
successfully measured.

Discussed will be the experimental arrangement, obtained values of the recombination rate
coefficients and their comparison with values calculated for plasma in thermodynamic
equilibrium and also for plasma containing pure para-Hs* and pure ortho-Hs*.

* Korespondence: juraj.glosik@mff.cuni.cz
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ABSTRAKT PREZENTACE

Vyuziti infracervené multifotonové disociacni spektroskopie
pri sledovani aromatické C-H aktivace

Lucie JaSikova ! *, Jana Roithova !

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

Aktivace C-H vazeb patii mezi dileZité obory organické chemie. V poslednich letech je
kladen diraz na studium katalyzédtor této reakce. Jako jedny z potenciondlné vhodnych
katalyzdtorGi jsou zkoumédny oxidy kovd. V na$i praci jsme se zaméfili na studium
aromatické C-H aktivace fenantrolinu pomoci CuO+* v plynné fazi. Uz diive bylo zjiSténo,
Ze komplex [(fenantrolin)CuO]J+ je schopny aktivovat propan a vys§i uhlovodiky [1].
Ackoliv byla navrZena struktura oxidovaného ligandu na zdkladé termodynamické stability
riznych isomerti, pfimd experimentdlni charakterizace tohoto komplexu doposud nebyla
zndma. Pomoci infracervené multifotonové disociacni spektroskopie jsme byli schopni
spektroskopicky charakterizovat komplex mezi CuO+* a fenantrolinem, ktery dokazuje,
ze dochdzi k aktivaci aromatické C-H vazby. Celou studii jsme poté doplnili teoretickymi

vypocty.
* Korespondence: lucie.duchackova@centrum.cz

LITERATURA:

1. Schroder D. et al.: J. Phys. Chem. B 108, 14407 (2004).
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ABSTRAKT PREZENTACE

Hmotnostni spektrometrie v proudové trubici s vybranymi
ionty, SIFT-MS

Kristyna Sovovi ! *, Violetta Shestivska !, Kseniya Dryahina !, Patrik Spangl !

1. Ustav fyzikdlni chemie J. Heyrovského AV CR, v. v. i.

Hmotnostni spektrometrie v proudové trubici s vybranymi ionty, SIFT-MS je pomérné nova
analytickd technika. UmoZiiuje absolutni stanoveni stopovych koncentraci plyni a tékavych
organickych litek ve vzduchu. Je mozné ji zaradit do metod tzv. ,ambient mass
spectrometry* ne v8ak pro analyzu povrchi, ale pro analyzu plynd.

SIFT-MS kombinuje techniku rychlé proudové trubice, chemické ionizace a hmotnostniho
spektrometru. Vyuzivd reakei tif prekurzord, H3O*, NO+ a O>* iontd, které s molekulami
vzorku reaguji béhem piesné definovaného Casu, coz je dtlezité vzhledem ke kvantifikaci.
Koncentrace stopovych molekul plynu lze kvantifikovat v redlném case z poméru intenzit
a zndmych rychlostnich konstant a fyzikalnich parametrti. Limit detekce je typicky 1 ppb pro
1 s analyzu.

Primdrné byla tato technika vyvinuta pro analyzu stopovych plynd v lidském dechu.
Na tomto principu vznikly studie tykajici se fyziologie zdravé populace a onemocnéni napf.
cystickou fibrézou nebo idiopatické stievni choroby. Mezi dalsi aplikace patii oblast
potravinafstvi, detekce zplodin z vybusnin nebo environmentalni vyzkum.

* Korespondence: sovoval @natur.cuni.cz

LITERATURA:

1. Smith D. and Span&l P.: Mass Spectrom. Rev. 30, 236-267 (2011).
2. Sovovd K. et al.: Analyst 135, 1106-1114 (2010).
3. Sovové K., Dryahina K. and Span&l P:: Int. J. Mass Spectrom. 300, 31-38 (2011).

PODEKOVANI:

Tato prdce vznikla na zdkladé financni podpory grantové agentury akedemie véd (AVCR),
(projekt cislo 202/09/0800 and 203/09/0256) and grantové agentury Univerzity Karlovy
(projekt GAUK 32010).
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ABSTRAKT PREZENTACE

Miniaturizace v bioanalyze

Frantisek Foret ! *

1. Ustav analytické chemie AVCR, v.v.i.

Miniaturizace analytické instrumentace je Casto zminovdna jako jedna z podminek
pro zvyseni rychlosti, sniZeni spotfeby chemikdlif a tim i ceny chemickych analyz. Zv1asté
v piipadé separacnich metod je tento predpoklad vétSinou pravdivy a zmenSovani rozmérd
separacnich kolon skute¢né vede k rychlejSim a levnéjSim analyzdm. V piipadé, Ze se
rozméry kandlki, kterymi protékaji analyzované kapaliny, zmensi na mikroskopickou
uroveni, zacinaji se uplatiovat jevy, které jsou v makroméfitku nepodstatné,
ale v mikroméfitku mohou byt dominantni. Tyto jevy mohou pulsobit experimentdln{
problémy (napf. adsorpce analyzovanych latek), ale mohou byt i prakticky uzitecné.
Mikrofluidickd zafizeni, kterd jsou dnes nejCastéji vyrdbéna technologiemi béZnymi
v mikroelektronice, umoziuji manipulaci a detekci nanolitrovych aZ femtolitrovych
mnozstvi vzorkl (napf. jednotlivé buriky) a mohou integrovat fadu jednotkovych operaci
na Cipu o ploSe nékolika CtvereCnich centimetrti. V tomto piehledu se zaméfim
na technologii piipravy a ukdzky praktickych aplikaci mikrofluidickych prvkid
pro bioanalyzu a jejich spojeni s hmotnostni spektrometrii s diirazem na vyzkum provadény
v Brné.

* Korespondence: foret@iach.cz
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ABSTRAKT PREZENTACE

Vyuziti hmotnostni spektrometrie MALDI-TOF
pro identifikaci bakterii a kvasinek v klinické mikrobiologii

Jana JaneCkova ! *

1. Litomyslskd nemocnice, a.s.

Aplikace principu hmotnostni spektrometrie do oboru klinické mikrobiologie je
pro diagnostiku infek¢nich onemocnéni mimorddnym pifnosem. Preciznost identifikace
bakterif a kvasinek umoZnuje nyni zménu ve vSech procesech, které na identifikace navazuji.
Spole¢né s analyzou antibiogrami a detekci bakteridlnich betalaktamdz a jinych enzymu lze
nyni zkvalitnit antibiotickou terapii. Prezentace poukazuje na zmény, které laboratof klinické
mikrobiologie spolu s ATB stfediskem v souvislosti s pouZivinim MALDI TOF
zaznamenala.

* Korespondence: jana.janeckova@litnem.cz
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ABSTRAKT PREZENTACE

H/D exchange in real life: how to move from textbook
examples to truly tough guys

Petr Man !2*, Martial Rey 3+, Eric Forest 5, Daniel Kavan !, Petr Halada !,
Lenka ReZ4bkov4 2, Daniel Rozbesky 2, Martin Strohalm !, Vincent Forge 3, Petr Novék !2

1. Mikrobiologicky iistav AV CR, v.v.i.
2. Prirodovédeckd fakulta UK
3. CEA, Grenoble
4. University of Calgary
5. IBS, Grenoble

Hydrogen/Deuterium exchange coupled to mass spectrometry (HXMS) is already well
established technique. It is used to study protein conformation, flexibility or interactions
with various ligands. HXMS is often presented as a "rescue" approach in cases where
traditional structural high-resolution techniques (NMR, X-ray crystallography) meet their
limits. However, majority of the published HXMS papers deals with rather small, soluble
and unmodified proteins. On the other hand, glycosylated proteins, proteins with disulfide
bonds, membrane or amphitropic proteins are targeted at much lower frequency. In this
paper we will discuss the problems arising from analysis of such "real" proteins
and strategies how to deal with them.

* Korespondence: pman@biomed.cas.cz
PODEKOVANI:

Financial support: 207/10/1034, 207/10/1040, AV0Z50200510, LC7017, LC545
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ABSTRAKT PREZENTACE

The Yb(III) stabilization of artificial membranes
from lecithin probed by ESI-MS

Jana Jaklova Dytrtové ! *, Detlef Schroder !

1. Ustav organické chemie a biochemie AV CR, v.v.i.

Artificial membranes are used in laboratory studies and simulations under controlled
conditions of many processes apply biological membranes. The simplest membranes are
made from lecithin (L) as an adsorbed monolayer on the interface of two immiscible phases
stabilized with multi-charged cations [1]. Several electrochemical studies [1,2] utilize these
membranes to simulate the transport of charged particles across membranes.
The stabilization effect of ytterbium on artificial lecithin membranes was observed in acidic
media [2]. However, the exact structures of the L-Yb clusters were not satisfactorily
determined using electrochemical methods. ESI-MS appears as a complementary technique
to study these particular clusters.

The experiments were performed in neutral and acidic (HCI 5x10# mol L-') media in both
(positive and negative) modes. In positive mode under neutral as well as acidic conditions,
highly coordinated L-Yb complexes and lecithin adducts with H* were found. In negative
mode, the neutral solution led to the lecithin adduct with Cl-, whereas in acidic media
in addition to abundant L-Cl- adducts, clusters of the type [YbCla(L)i2]- were observed,
which were also proposed in electrochemical studies.

* Korespondence: dytrtova@uochb.cas.cz

LITERATURA:

1. Janchenova H. et al.: J. Electroanal. Chem. 604, 109 (2007).
2. Jaklova Dytrtovd J. et al.: Czech Coll. Chem. Comm. (piijato 2011).

PODEKOVANI:

This work was supported by the European Research Council (AdG HORIZOMS).
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Pritomnost dvojnych vazeb, jejich pocet, poloha a geometrie vyrazné ovliviiuje fyzikdlne-
chemické vlastnosti a biologickou aktivitu lipida. Urlovani poloh dvojnych vazeb
v alifatickych fetézcich nenasycenych sloucenin je klasickym problémem, ktery lze fesSit
pomoci MS. Hmotnostni spektra vétSinou neposkytuji piimou informaci o polohdch
dvojnych vazeb a proto je nutné analyty vhodné derivatizovat. Nespornou vyhodu maji
reakce, které 1ze provadét pfimo ve spektrometru. Zajimavé moZnosti v tomto sméru nabiz{
chemie acetonitrilu. Pro GC/CI-MS analyzu lipidickych latek byla popsdna metoda
vyuzivajici ionty CzH4N* [1]. Zfejmou limitaci této metody je jeji omezeni na GC a tedy
i na dostate¢né t€kavé analyty. V piipadé€ netékavych lipidi je nutné provést hydrolyzu, &imz
se ztrici dilezitd &4st informace o jejich struktufe. ReSenim je nalezeni reakci, které by
probihaly v APCI a byly tak vhodné pro HPLC/MS. Proto byly studovany reakce mezi
nenasycenymi lipidy a reaktivnimi ¢dsticemi acetonitrilu v APCI zdroji. [2,3] Nenasycené
voskové estery, stejné tak jako methylestery mastnych kyselin a triacylglyceroly
poskytovaly adukty [M+CsHsN]*. Jejich CID fragmentace vedla ke dvéma hlavnim
produktiim, které odpovidaly fragmentacim C-C vazby sousedici s ptivodni dvojnou vazbou.
V pripadé polynenasycenych latek dochazelo ke §tépeni pred prvni a za posledni dvojnou
vazbou, v mens$i mife i mezi dvojnymi vazbami. Mechanismus tvorby [M+C3HsN]+ je
nejasny. Predpokldddme vznik kovalentni vazby reakci hypotetické Cdstice s dvojnou
vazbou lipidu. Tvorba stopovych mnoZstvi CsHsN* (m/z 55) byla potvrzena, dominantni
signdl vSak poskytoval ion C3HsN*+ (m/z 56). Pro praktické aplikace byly optimalizovany
metody HPLC/MS?, které byly vyuzity pro charakterizaci smési lipidd v pifrodnich
materidlech.
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Elemental speciation bridges the gap between organic and inorganic analysis, and deals with
the qualitative and quantitative determination of metal-organic compounds and complexes
[1]. While the initial motivation to measure trace element species came from their
toxicological relevance and environmental impact, speciation analysis has more recently
focused on the study of physiologically relevant elemental species and the interaction
of organometallic compounds with biomolecules.

The techniques commonly applied for this task are hyphenated techniques with optical and
mass spectrometric detection. Due to the polar or ionic nature of many elemental species,
liquid chromatographic separation or sample introduction and ESI- or APCI-MS detection
has become the workhorse technique in this field [2].

The versatility and the particular opportunities that are offered for speciation by LC-MS
with various interfaces and (high and low resolution) instruments will be illustrated by
a number of examples from different fields. They will cover both analytes of environmental
relevance (e.g. organotin compounds), as well as physiologically relevant analytes such as
organogermanium [3] and organoselenium compounds, and therapeutic agents among which
gadolinium compounds have recently attracted much attention. For all these applications soft
ionisation-mass spectrometric techniques reveal their great potential for speciation analysis
in that they provide structural information of stable molecular or ionic and even of more
labile (complex) species — two features that neither elemental MS (ICP-MS) as powerful
detection technique, nor gas chromatography as the most versatile separation technique can
offer.
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Desorption electrospray (DESI) is well known ambient ionization technique described
in 2004 [1]. Desorption nanoelectrospray (nanoDESI) is a newer modification of DESI [2].
They represent a rapidly developing powerful tool for direct analysis of samples from
surfaces. Both techniques work without or with minimal sample preparation. NanoDESI
uses a narrower spray capillary (1-2 ym) without assistance of a nebulizing gas which is
considered to be essential in the case of DESI.

The experiments were performed using an LCQ ion trap and an LCQ DUO ion trap (Thermo
Finnigan, San Jose, USA) equipped with a home-made desorption nanoelectrospray ion
source. Three set-ups have been developed during five years.

The applicability of nanoDESI has been proved by identification of drugs in dried drops
of urine or plasma, by profiling of anthocyanins in wine [3] or by discrimination
of enantiomers of drugs in pharmaceutical formulation or blood (using Cooks” kinetic
method) [2]. Nevertheless, similar to DESI there are still many unanswered questions
concerning the ionization process.
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Fabry disease is a rare X-linked inherited lysosomal storage disease caused by the lack of or
faulty enzyme a-galactosidase A. Mutation in the gene GLA, encoding this enzyme, results
in insufficient breakdown of glycolipids known as globotriaosylceramides (Gb3Cer), which
start to accumulate within blood vessels, kidneys, eyes, nervous or cardiovascular system.
Symptoms are typically first experienced in early childhood, covering full body or localized
pain, various kidney or cardiac complications, dermatological problems or cloudiness of the
cornea.

In the presented work the accumulation of Gb3Cer in a mouse kidney was studied by mass
spectrometry imaging (MSI) technique using a GLA gene knock-out (Fabry disease model)
and a wild-type mouse. Accurate masses and spatial distribution of the Gb3Cer were
acquired on a MALDI FTICR mass spectrometer equipped with a 200Hz UV SmartBeam
laser. An average mass spectrum was reconstructed for the whole area of tissue slice
and further analyzed using open source software mMass. Individual isoforms of Gb3Cer
were successfully identified within LIPID MAPS database by accurate masses, and
corresponding images showing their spatial distribution were generated.

In general, results originated from MSI experiment were in good correlation with classical
histological staining. Although the spatial resolution of MSI was significantly lower
compared to the histological images, it enabled visualization of the individual isoforms
of Gb3Cer and revealed additional information about Gb3Cer distribution in kidney. Direct
comparison of the images from knock-out and wild-type mouse clearly shows significantly
altered distribution of Gb3Cer in the diseased mouse.
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At the time of its emergence, metabolomics was mainly viewed as an advanced, specialised
tool of analytical biochemistry enabling innovative research on plants and other organisms.
Recently, this “omics” strategy centered around detection of the broadest possible range
of small molecules (<1,500 Da) in complex biological matrices using a single or small
number of analyses has also emerged as a field of interest in food. Metabolomics may
be used either for “fingerprinting” of samples to perform comparative analyses aimed
at detection of differences or for “profiling” in which individual, differential sample
components (including secondary components originating during food processing) are
identified for further analyses. In addition to food quality assessment or safety control,
authentication is also a challenging application area. A lot of scientific effort has been spent
to develop rapid, reliable, and cost effective analytical approaches applicable
for the authentication of various food commodities. Besides of spectroscopic techniques
employing nuclear magnetic resonance (NMR), Raman, or infrared spectra, a wide range
of methods employing gas chromatography—mass spectrometry (GC-MS), and/or high-
performance liquid chromatography (HPLC) hyphenated to MS with atmospheric pressure
ionisation (API) have been implemented for this purpose. Some procedures, such as matrix
assisted laser desorption/ionisation mass spectrometry (MALDI), direct head-space mass
spectrometry (HS-MS), and/or direct infusion MS allow reduction of analysis time thanks
to elimination of chromatographic separation step. Over the few recent years, a large number
of novel ambient desorption ionisation techniques, have become available providing further
improvements. Their main advantages compared to conventional ones, involve (i) easy
method development and optimisation, (ii) significantly reduced workload and, consequently
increased laboratory throughput. The most challenging techniques in this field are DART—
Direct Analysis in Real Time ionisation and ASAP-Atmospheric Solids Analysis Probe.
In this presentation, giving wines as an illustrative example, the potential of ambient mass
spectrometry (DART-MS, ASAP-MS) to distinguish wines according to their variety will
be demonstrated. This approach will be compared with “gold standards” for metabolomic
fingerprinting/profiling representing by solid-phase microextraction in combination with gas
chromatography—mass spectrometry (SPME-GC-MS) and ultra-high performance liquid
chromatography—mass spectrometry (UHPLC-MS).
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Anthocyanins represent a large group of secondary metabolites playing an important role
during plant life. Due to high content in fruits they are daily constituents of food. Methods
allowing their reliable control are thus necessary for food industry, medicine and many other
fields. This communication is devoted to analysis of anthocyanins using MS, LC/MS and
CE/MS. Combination of sample extraction, purification of extract using SPE and analysis by
LC/MS represents a “gold standard method“ in anthocyanin control. However, results
confirm necessity of careful optimization of extraction and purification step. Besides
optimization of extraction yield, attention should be paid to occurence of unwanted side
reactions. During the contact of anthocyanins with acetone 5-methylpyranoanthocyanins are
formed, for instance [1]. Combination of tandem mass spectra, exact mass measurement
and retention data is crucial for unambiguous identification. For instance, (34-
dihydroxyphenyl)-pyranomalvidin-3-glucoside was identified during our study of rosé wine
ageing. However, some derivatives of petunidine and peonidine with identical or very close
m/z value and fragmentation pathway had to be considered. A correct structural
identification can hardly be done when retention data and exact mass measurement
capability are not available. Besides, CE/MS, MALDI and nanoDESI [2] methods were used
for fast control of anthocyanins during red wine preparation and ageing. All methods allow
a high throughput screening and results agree with those obtained by LC/MS. Nevertheless,
a lower selectivity of desorption techniques and sensitivity of CE/MS makes LC/MS yet
unsubstitutable for detailed analysis. Capability of the above mentioned methods will
be demonstrated on anthocyanin profiling for wine cultivar classification purposes [3].
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Rostlinné oleje a ZivoCisné tuky jsou vyznamnou komoditou vyuZivanou v rtznych
odvétvich primyslu. Jsou tvofeny prevazné triacylglyceroly (TG) s celkovym obsahem az
90%, které maji fadu dulezitych funkei v lidském organismu (zdroj energie, esencialnich
mastnych kyselin (FA), lipofilnich vitamind, atd.). Oleje a tuky obsahuji desitky az stovky
TG, které se navzdjem lisi délkou a polohou (regioizomery) acylovych fetézcl navdzanych
na glycerolovém skeletu a poctem, polohou a cis-/trans- konfiguraci dvojnych vazeb (DB).
Rychld charakterizace vzorkii byla provedena na zdkladé profilu FA pomoci GC/FID
po reesterifikaci TG pomoci methanoldtu sodného na methylestery FA. Intaktni molekuly
TG byly analyzovany pomoci HPLC/MS s vyuzitim riznych chromatografickych systémti,
které byly postupné optimalizovdny za tcelem dosaZeni maximalniho poctu separovanych
a identifikovanych TG. Analyza pomoci nevodnych systémti v obracenych fazich umoziuje
separaci TG na zakladé délek alifatickych fetézcl, poloh a poctu DB, ale také cis-/trans-
izomerie. Argentacni chromatografie (Ag-HPLC) naopak umoziuje separaci TG na zdkladé
poctu, poloh a cis-/trans- izomerie DB. Pomoci zoptimalizované Ag-HPLC byly déle
separovény regioizomery TG obsahujicich DB. Analyza pomoci chirdlnich kolon v systému
s normdlnimi fizemi poskytuje separaci regioizomerd a optickych izomert TG. Jednotlivé
TG byly identifikovany pomoci APCI-MS. Na zakladé rozdild v intenzitich
charakteristickych fragmentovych iontd vzniklych ztratou FA z glycerolového skeletu byly
ureny polohy navdzanych FA, jejichZ znalost je dileZitd z hlediska nutri¢nich vlastnosti.
Byla vyvinuta kvantitativni analyza slozitych smési TG pomoci odezvovych faktord
ziskanych z kalibra¢nich zdvislosti jednoduchych TG. Ziskané vysledky byly zpracovany
pomoci statistického programu a ddle pouZity pro odhalovéani falSovani drahych rostlinnych
olejd.
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Stanoveni polychlorovanych dibenzo-p-dioxind/furani (PCDD/F) technikou kapildrn{
plynové chromatografie/vysokorozliSujici sektorové hmotové spektrometrie (HRGC/HRMS)
je zaloZeno na snimdni dvou charakteristickych iontd pro kazdy cilovy analyt. Pomér
intenzit téchto dvou iontd musi byt v intervalu (teoreticky pomér + 15-20%), dle pouzité
metody [1,2]. Slou€eniny, jejichZ pomér intenzit je mimo tento interval, nemohou byt
povaZovany za cilové analyty.

Pomér intenzit iontd, snimanych technikou HRMS, miZze byt negativné ovlivnén fadou
faktorti: nevhodnymi pracovnimi parametry piistroje (napf. interferenci izobarickych
slouCenin v dusledku nizkého rozli§eni, diskriminaci vys§ich hmot zptisobenou kontaminaci
iontového zdroje), matricovymi efekty (tj. nedostatenym dociSténim obtiZznych matrici) a v
posledni dobé i bleedingem kapilarnich kolon, ktery je disledkem sniZen{ kvality nékterych
diive $pickovych znacek. VSechny zminéné faktory negativné ovliviiuji kvantifikaci.

Byl sledovédn vliv bleedingu kolony na sprdvnost stanoveni stopovych hladin PCDD/F.
Vysledkem intenzivnitho bleedingu arylen-siloxanové kolony DB-5ms byly ndhodné
fluktuace pomért intenzit snimanych iontl, zcela znemoZfiujici spravnou kvantifikaci
cilovych analyti. Tento efekt byl pozorovan v redlnych vzorcich i na kalibra¢nich
standardech. Vliv bleedingu byl koncentracné zdvisly a negativné ovliviioval poméry
intenzit a ndsledné sprdvnost kvantifikace na hladindch 26-655 fg cilového analytu
v ndstfiku, zatimco na vysSich koncentracnich hladindch poméry intezit ani spravnost
kvantifikace ovlivnény nebyly. JelikoZ bleeding kolony nemuiZe byt na vysokorozliSujicim
sektorovém hmotnostnim spektrometru odhalen piimo, lze k jeho nepiimé detekci doporudit
analyzu velmi zfedénych kalibra¢nich standardu.
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Hlavni komplikaci kvantitativni LC-MS analyzy latek ve sloZitych matricich je vyskyt
matricovych efektd, zejména pokud je vyuZivana ionizace ESI. Matrice, kterd je béhem
kroku dpravy vzorku extrahovdna s analyty, méZe dale ovlivnit odpovéd hmotnostniho
spektrometru ve smyslu potlaceni nebo zesileni signilu. To v dasledku vede k nizké
analytické presnosti, spravnosti a linearit¢ metody. Pfitomnost matricovych efektti zavisi
na chemickych vlastnostech analytu, typu ionizani techniky, na typu hmotnostniho
spektrometru, na zplsobu Upravy vzorku a na typu matrice. K jejich ureni lze vyuZzit
v podstaté tii pristupd: metody post-kolonové infize analytu, metody post-extrakéniho
pfidavku &i porovndni smérnic kalibranich k¥ivek. Eliminace ¢i redukce matricovych efektd
muze spolivat jak ve zvySeni efektivity kroku separace, zvySeni selektivity hmotnostné
spektrometrické detekce ¢i izolace analytu béhem kroku upravy vzorku, ddle ve vhodné
zvoleném piistupu kalibrace nebo ve vyuZiti specifickych pfistupi (napf. technika echo-
piku) [1][2].

Vyuziti metody vnitintho standardu s izotopicky znacenymi analogy pro kazdy analyt pfi
kvantifikaci je povaZovano za nejvhodnéjsi pfistup pro kompenzaci jak matricovych efektu,
tak variability chromatografické ¢i hmotnostné spektrometrické metody. Bylo v8ak popsdno
nékolik pfipadi, kdy maly posun retenéniho Casu deuteriem znaeného vnitiniho standardu
zpUsobil zménu poméru ploch pikd vnitiniho standardu a analytu diky odliSnym matricovym
efektim napf. mezi riznymi SarZemi blankové plazmy. Ze studii vyplyvd, Ze vhodnéj$imi
izotopicky znaCenymi vnitfnimi standardy jsou 13C-, 15N- nebo 170- znacené analogy
ve srovndni s 2H znacenymi [1]. I pfi pouZiti izotopicky znacenych vnitfnich standardi je
tedy nutné kvantifikovat matricové efekty pro rizné SarZe biologickych materidld
a vyhodnotit jejich vliv na pfesnost a spravnost metody. Jejich hodnoceni by se mélo stat
soucdasti validace metody, jak je doporucovano nové vydanou smérnici EMEA [3].
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V piispévku budou prezentovany dvé pivodni techniky stopové elementdrni analyzy vzorkd
o submikrolitrovych objemech, laserova desorpce za ticasti substratu (substrate-assisted laser
desorption, SALD) a termdlni odpaifovani laserovou diodou (laser diode thermal
vaporization, LDTV) kombinované s hmotnostni spektrometrii indukéné vdzaného plazmatu
(ICP MS).

Vzorky pro SALD ICP MS jsou naneseny na destiCku z absorbujiciho substritu, napf.
polyetylentereftaldt glykolu, vysuSeny, odpafeny pulznim UV laserem v komercni ablaéni
cele a analyzovdny kvadrup6lovym hmotnostnim spektrometrem ICP. Meze detekce Cr, Cu,
Co, Fe, Ni, Sn a Zn jsou v rozmezi ~10 — 100 fg. Piiklady aplikaci zahrnuji stanoveni medi
v rakovinnych buinikdch U937 osetfenych disulfiramem a ve vaccich termita. Nizké meze
detekce dovoluji off-line spfazeni SALD ICP MS s mikrokolonovymi separacnimi
technikami a jejich vyuziti pro speciacni analyzu. Off-line spojeni kapildrni elektroforézy
a SALD ICP MS je demonstrovédno na speciaci Cr(IIl) a Cr(VI).

V piipadé LDTV je vzorek desorbovan ze substritu, napf. papiru obsahujictho vhodny
absorbant, pomoci kontinudlniho diodového laseru. Vlivem laserového paprsku dochézi
k pyrolyze a/nebo hoten{ substratu a tvorbé aerosolu. Technika nevyZaduje ndkladny pulzni
UV laser a je slibnou alternativou béZnym zmlzovaci. Meze detekce jsou v rozmezi pg,
reprodukovatelnost je pod 10%. Technika byla vyuZita pro stanoveni olova v krvi a cinu
v konzervovanych potravinich.

SALD a LDTV ICP MS jsou vhodné pro kvantitativni prvkovou analyzu vzorkd o malém
objemu (typicky 100 — 500 nl) a predstavuji alternativu nebulizérim. Potencidlni vyhody
jsou také snadné archivovdni a pfeprava vzorkli, moZnost piipravy multiprvkovych
kalibraénich setd a krdtky Cas analyzy diky minimdlnim pamétovym jevam. Biologické
vzorky jako metaloproteiny a komplexy kovi je navic mozné analyzovat ve vice detek¢nich
modech: SALD ICP MS, MALDI MS nebo fluorescence a ziskat tak komplexni informaci
o daném vzorku.

* Korespondence: preisler@chemi.muni.cz
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Targeted metabolomics for diagnosing inherited
metabolic diseases

Hana Janeckova ! *, Petr Wojtowicz !, Karel Hron 2, Eva Hlidkova !, David Friedecky !,
Toméas Adam !

1. LDMP, UP a FN Olomouc
2. PFF UP Olomouc

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 plasma samples using a targeted metabolomic approach.

Methods: The plasma samples were analyzed with the flow injection analysis method
coupled with tandem mass spectrometry (QTRAP 5500, AB SCIEX, USA) and using
comprehensive two-dimensional gas chromatography coupled to time-of-flight mass
spectrometry (LECO Pegasus 4D). Data were merged and analyzed by principal component
analysis (PCA).

Results: We analyzed 50 control samples and 34 samples with defects in amino acid
metabolism (phenylketonuria, maple syrup urine disease, tyrosinemia I, argininemia,
homocystinuria, carbamoyl phosphate synthetase deficiency, ornithine transcarbamylase
deficiency, nonketotic hyperglycinemia), organic acidurias (methylmalonic aciduria,
propionic aciduria, glutaric aciduria I, 3-hydroxy-3-methylglutaric aciduria, isovaleric
aciduria), and mitochondrial defects (medium-chain acyl-coenzyme A dehydrogenase
deficiency, carnitine palmitoyltransferase II deficiency). The controls were distinguished
from the patient samples by PCA and hierarchical clustering. Approximately 80 %
of patients were clearly detected by absolute metabolite concentrations, the sum of variance
for first two principle components was in the range of 44-55%. Other patient samples were
assigned due to the characteristic ratio of metabolites (the sum of variance for first two
principle components 77 and 83%).

Conclusion: This study has revealed that targeted metabolomic tools with automated
and unsupervised processing can be applied for the diagnosis of various IMDs.

* Korespondence: janeckovah@gmail.com
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Tandemova hmotnostni spektrometrie sfingolipidu s aplikaci
v diagnostice sfingolpidos: nové biomarkery v moci

Ladislav Kuchar ! *

1. Ustav dédicnych metabolickych poruch 1. LF UK a VFN

Sfingolipidy jsou dilleZité biologicky aktivni molekuly, které jsou hojné pfitomny v burikdch
a tkanich. Jejich odbourdvani probiha v kyselém prostiedi lysosomu za tcasti pfislusnych
hydrolas. Sfingolipidosy patii ke skupiné lysosomdlnich stfddavych onemocnéni, které jsou
charakterizovdny intralysosomalni akumulaci neodbouranych sfingolipidi. Tento proces je
zptisoben mutacemi v genech pfisluSnych hydrolas nebo pfislusnych proteinovych
aktivdtorti. Proteinové aktivatory, saposiny (Sap) A, B, C a D jsou tvofeny ze spoleéného
prekurzoru prosaposinu a jsou nezbytné pfi odbourdvani sfingolipidd s oligosacharidem
do pottu 4 cukernych jednotek. Defekty aktivitord maji obdobny fenotyp jaky je patrny
u poruch enzymovych proteinti odpovidajicich hydrolaz. Studovali jsme biochemicky obraz
nékterych sfingolipidéz predev§im Fabryho choroby (X-vdzany deficit a-galaktosidasy A,
sttdddni Gb3Cer),metachromatické leukodystrofie (deficit arylsufatasy A, stiddan{
sulfatidu ), deficitu Sap-B (stfdddni Gb3Cer a sulfatidu) a deficitu prosaposinu (komplexn{
sfingolipidosa, stfdddni hydrofobnich glykosfingolipidi s krat$im cukernym fetézcem
a ceramidu).

Sfingolipidézy jsou charakterizovdany zvySenou koncentraci sfingolipidd v bunkach
a tkdnich. U onemocnéni postihujicich ledviny dochédzi ke zvySené exkreci té€chto lipidi
mo&i. Vyvinuli jsme metodu analysy sfingolipidi vyuZivajici piimy ndstfik vzorku
do mobilni faze s ndslednou analysou tandemovym hmotnostnim spektrometrem (AB/MDS
SCIEX API 3200) pracujicim v reZimu monitorovani vice reakci. Hlavn{ diiraz byl kladen
na analyzu sfingolipidd v moci a to zejména u deficitd Sap-B a prosaposinu [1].

Pfi analyze spekter sfingolipidii v moci jsme objevili charakteristicky posun k molekuldrnim
typim s del$i mastnou kyselinou v ceramidové &asti lipidu u sfingolipidos se stfddanim
Gb3Cer a sulfatidu. Tento poznatek byl ndsledné vyuzit pfi ndvrhu nového screeningového
postupu, ktery vyuziva analysy sulfatidd v moci ve formé suché kapky na DEAE membrané.
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Pouziti hmotnostni spektrometri a infracervené
multifotonové disociacni spektroskopie pri studiu chemickych reakci

Jana Roithova ! *

1. Prirodovédeckd fakulta, Universita Karlova v Praze

Pfi navrhovdni mechanismid chemickych reakci Casto postulujeme existenci intermediatti,
které 1ze ale jenom obtiZzné experimentalné dokazat. Pokud se jednd o reaktivni Castice,
jejich doba Zivota je krdtkd a koncentrace v roztoku zanedbatelnd. Pomoci ionizace
elektrosprejem je mozné nabité reaktivni ¢dstice prenést do plynné faze a studovat pomoci
metod hmotnostni spektrometrie [1]. Toto spojeni ma dvé velké vyhody. Za prvé jsou
reaktivni Cdstice v plynné fazi izolované, tzn., nedochdzi k interakci s jinymi reak¢énimi
partnery, coZ vede k prodlouZeni doby jejich Zivota. Za druhé je hmotnostni spektrometrie
velmi citlivdi metoda a umoznuje sofistikované experimenty i s ionty, které generujeme
ve velmi malém mnoZstvi vedle dominantnich iontd. V posledni dobé se rozviji pouZiti
akéni spektroskopie v hmotnostni spektrometrii, kterd nim umoziuje ziskat vibracni nebo
elektronickd spektra izolovanych iontd [2]. Akéni spektroskopie tedy predstavuje dalsi
ndstroj pro detailni strukturni analyzu iontd. Poster pfedstavi metodu vyzkumu iontovych

reak&nich intermedidt a nékolik nejnovéjsich vysledkt z nasi laboratote [3].
* Korespondence: roithova@natur.cuni.cz
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Studium termodynamickych aspekti retencniho chovani
blokovych kopolymert v HPLC s vyuzitim spojeni HPLC/MS

Lenka Ceslovd ! *, Pavel Jandera !, Petr Cesla !

1. Univerzita Pardubice, FCHT, KALCH

Vysokouc¢innou kapalinovou chromatografii v systémech s obrdcenymi fdzemi (RP-HPLC)
bylo studovéno retencni chovéni blokovych kopolymerti oxyethylenu (EO) a oxypropylenu
(PO) s vyuZitim termodynamickych parametr( retence - entalpie a entropie. Retence EO/PO
blokovych kopolymert zdvisi predev$im na distribuci jednotlivych opakujicich se
monomernich jednotek, pfiCemz sekvence jednotlivych blokl nehraje vyznamnou roli.
V RP-HPLC je retence vyrazné ovlivnéna zménou entropie (zména konformace), vliv

opakujicich se PO jednotek na separaci byl vyssi neZ vliv EO jednotek.

Dvoji méd distribuce molekulovych hmotnosti podle poctu EO a PO jednotek komplikoval
separaci a moznost pfifazeni chromatografickych pikd k jednotlivym oligomerim
komplexnich kopolymeri. Spojenim HPLC s hmotnostn{ spektrometrif s chemickou ionizac{
za atmosférického tlaku v reZimu snimdni kladnych iontd mohou byt oligomery odpovidajici
jednotlivym chromatografickym pikiim jednoznaéné identifikovany i kdyZz je jejich
chromatografické rozliSeni nedostate¢né. Po ptedchozi chromatografické separaci podle
jednoho distribu¢ntho médu byly rekonstuovdny chromatogramy pro jednotlivé oligomery
s odli$nou distribuci druhého typu oligomernich jednotek. Z jednoho chromatografického
experimentu tak byly vyhodnoceny reten¢ni ¢asy pro oba distribu¢ni médy.

* Korespondence: lenka.ceslova@upce.cz
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Anion chemistry: a possible route to large hydrocarbons

Jan Zabka ! *, Miroslav Polasek !, Claire Romanzin 2, Christian Alcaraz 2

1.J. Heyrovsky Institute of Physical Chemistry of the ASCR, v. v.i.
2. Laboratoire de Chimie Physique, Centre Universitaire Paris Sud — Bat. 350, 91405 Orsay cedex,
France

Among the numerous negative ions observed in Titan’s upper atmosphere [1], CN- is
believed to play a key role in the formation of larger species. In this context, the reaction
of CN - with cyanoacetylene (HC3N) whose concentration is not negligible in Titan’s upper
atmosphere, is of particular interest.

The kinetic of this reaction has recently been experimentally investigated by Carles et al. [2]
and C3N - could be identified as the main reaction product following:

CN- + HC3N — C3N- + HCN

In the present work, new experiments dedicated to the reaction of CN - with HC3N have been
carried out in conditions favouring multiple collisions between the anion and the neutral
partner.

Synthesis of the HC3N molecule was performed following [3]. Purity of the resulting
product was found to be 99 % according to mass spectrometry analysis performed
on a ZAB2-SEQ tandem mass spectrometer using the standard ion source EI. CN- was
formed by means of a APCI (Atmospheric Pressure Chemical Ionisation) source from
acetonitrile (CH3CN). The reaction itself was studied using a Waters Quattro Premier™
tandem quadruple mass spectrometer operating in negative ion mode.

Different reactive regimes were explored by varying the pressure of the neutral reactant
HGCsN in the reaction cell. In the single collision regime, our results confirm the formation
of C3N- via an efficient proton transfer mechanism. However, as the number of collisions
increase, a series of complex molecules of variable length is observed. These results and
their analysis in terms of chemical mechanisms will be presented. The proposed mechanism
may be of interest to describe the growth of negatively charged hydrocarbons in Titan's
ionosphere.

* Korespondence: jan.zabka@jh-inst.cas.cz
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Direct coupling of droplet microfluidics with TOF-MS:
developing a new tool for on-line single cell analysis

Michael Volny 2%, Joelle Rolfs !, Bejan Hakimi !, Dingsheng Liu !, Daniel Chiu !, Frantiek
Turedek !

1. University of Washington
2. Institute of Microbiology, Academy of Sciences of the Czech Republic, v.v.i.

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. Two main
methods are available to generate a continuous stream of aqueous droplets in an immiscible
fluid in a steady-state fashion: geometric breakup at a T-junction and hydrodynamic flow
focusing.

A commercially available ESI-TOF mass spectrometer (LCT Premier, Waters) was
thoroughly modified to accommodate the microfluidics interface. 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 an open ion funnel of our own design. It is made of 25
stainless steel plates (with no jet disrupter) separated by 100 Mohm resistors and operates
in a 0.5-1 Torr pressure range. A DC voltage gradient and an RF voltage is applied on the ion
funnel plates to focus and guide ions toward a 2-mm aperture that separates the ion funnel
from the the original LCT ion transfer optics ("ion tunnel"). 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. APCI ionization by a corona discharge is
possible either in front of the inlet or after the inlet capillary inside the ion funnel.

Different techniques, such as air flow focusing or electrostatic induction, are currently being
tested to introduce droplets into the inlet of the modified mass spectrometer. The goal of the
project is to achieve encapsulation of a single vesicle/cell in a droplet, bring it from
the microfluidics channel into the mass spectrometer, and record a mass spectrum
of the droplet content at the lowest limit of detection possible.
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Fully automated surface analysis with
the TriVersa NanoMate®

Andreas Wiesner ! *

1. Advion BioSciences Ltd., United Kingdom

Since many years, the TriVersa NanoMate® is well established as a robotic platform
for delivering samples to mass spectrometers via a chip-based nano-electrospray emitter.
It enables the online-coupling to HPLC systems as well as parallel fraction collection
and direct infusion from titre plates at low flow rates.

More recently, the TriVersa NanoMate was further developed for the automated analysis
of surfaces by direct solvent application and immediate infusion of resulting extracts.
Originated from collaboration with Oak Ridge National Laboratory, the Liquid Extraction
Surface Analysis (LESA®) capability is now readily integrated as an optional component
of the Triversa NanoMate.

Since the first publication on this subject [1], where proof-of-principle studies confirmed
the usefulness of this technology for dried blood spots, tissue sections as well as MALDI-
targets, the LESA-approach was successfully used for a wide range of application areas,
including:

- Analysis of lipids and proteins or peptides from TLC-plates.

- Direct analysis of tissue sections for drug distribution studies and lipid profiling.
- Pesticide and toxic compounds analysis from food surfaces.

- Direct analysis of haemoglobin variants from dried blood spots [2].

- Comparative lipid profiling directly from atherosclerotic plaques [3].

The technological background of LESA and recently published results achieved with this
approach will become reviewed.
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The developement of method for estimation of protein digest
concentration prior MS analysis in proteomics
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The MS/MS proteomic identification as well as quantition is mostly based on enzymatic
digestion involving many loss-making steps and therefore, the concentration at the protein
level does not correspond to the peptide content. In this work, the methods suitable for
analysis of digested peptides were tested on individual protein digests as well as
on the digests of protein mixtures.

Four previously published methods included Bicinchonic acid assay (BCA, Smith P. K.,
1985), modified BCA assay employing natrium hydroxide hydrolysis before addition
of BCA reagents (hydrolytic BCA, Krishan N Kapoor 2009), NanoOrange assay (Laurie J.
Jones , 2003) and UV detection at 280 nm using NanoDrop micro-sample technology. All
methods were tested on individual proteins, their mixtures and also on more complex
mixtures originating from different taxonomical kingdoms. All methods were applied
at the protein level as well as on their complete digests and were quantified by all four
methods. At the protein level, all methods kept high linearity and reproducibility with
the exception of samples containing hemoglobine. The digested proteins showed more
variability. At the peptide level, the lowest linearity expressed as coefficient of determination
(R2) was observed in hydrolytic BCA method and this assay generally showed the lower
reproducibility. The BCA as well as UV 280 nm curves showed satisfactory R2. However,
they differ in absorbance values (lowest coherence with BSA standard was in BCA assay).
In addition, UV assay is accompanied by the risk of several interfering substances.
The highest R2 was observed in NanoOrange assay and the linear curve of absorbances
demostrated the best coherence compared to BSA standard. Interestingly, these results were
observed also in less complex mixture, that usually fail in spectral quantification methods.
Moreover, this simple methods, has the high linear range (25 — 500 mg/ml) and is
characterized with no significant interferences.
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Application of high-performance liquid chromatography-
mass spectrometry for identification of vitamin E isomers in hop
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Vitamin E is one of the most important nature antioxidants. It is synthesized by the all higher
plants and protects their cells against oxidative stress. In the human organisms it helps
to slow down the ageing process and it is demonstrably effective against chronic conditons
such as heart diseases, cancer, Alzheimer's disease or Parkinson's disease. Vitamin E
deficiency can cause neurological problems due to poor nerve conduction and can also cause
anemia, due to oxidative damage to red blood cells. Vitamin E occurs in eight different
forms, four tocopherols (a, 3, v, 8) and four tocotrienols (a., 3, y, d), both are biologically
active. All isomers feature a chromanol ring, with a hydroxyl group that can donate
a hydrogen atom to reduce free radicals and a hydrophobic side chain which allows
for penetration into biological membranes. Number of methyl groups on the chromanol ring
determines particular tocopherol. Tocotrienols differ from the analogous tocopherols
by the presence of three double bonds in the hydrophobic side chain. Vitamin E is a fat-
soluble, thermolabile and photosensitive substance. In this study, we focus on the potential
use of hop as a nontraditional source of vitamin E. The aim of our work was optimization
of vitamin E extraction from hop samples and separation and identification of their isomers
employing high-performance liquid chromatography with mass-spectrometric detection.
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ESI-MS investigation of the complexation behavior
of macrocyclic thiacrown ethers and bivalent transition metals

Alexandra Tsybizova ! *, Detlef Schroder !
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Electrospray ionization mass spectrometry (ESI-MS) was used to study the complexation
behavior of three newly synthetized! thia-macrocycles (1-3) with different 3d metal
chlorides (i.e. CuCl,, CoCly, NiCl,, and ZnCl,). The study demonstrates that the thiacrown
ethers preferentially bind traces of copper even in the excess of other metal ions.
The binding process is accompanied by the reduction from Cul! to Cu! and the formation
of [(thiacrown)Cu]* species. By use of 18-crown-6 as a reference the absolute association
constants are evaluated.
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Determinace druhi termit rodu Anoplotermes pomoci
MALDI-TOF na zakladé sloZeni jejich kutikularnich uhlovodiki
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Robert Hanus ! *
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Termiti  (Isoptera, vSekazi) jsou zdsadnim ekologickym elementem tropickych
a subtropickych ekosystémi — jejich schopnost metabolizovat celulézu z nich &ini klicové
aktéry pfi degradaci rostlinného materidlu, nezastupitelné pro zajisténi kolob&hu Zivin. Diky
této uloze jsou téZ nazyvani ,.ekosystémovi inZenyfi*. Potravni specializace termitt a jejich
obrovsky vyskyt, prevySujici hmotnosti celé lidstvo, s sebou pfindsi i dalsi dalezité disledky
jejich Cinnosti, tj. produkce vysokého mnoZzstvi methanu a nezanedbatelné skody, které
pisobi na plodindch, dfevénych materidlech a stavbach.

Jednou z velmi mdlo poznanych skupin jsou podzemni hlinoZravi termiti rodu
Anoplotermes, ktefi se specializuji na degradaci rostlinnych materidld v pudé. Jejich
rozlieni do druhut dle tradi¢nich parametra, jako je napriklad anatomie, je nesmirné obtizné
a lze divodné predpokladat, Ze rod v sobé zahrnuje mnoho nepopsanych druhd. Proto jsme
vypracovali jednoduchou metodu jejich rozpozndvani s pomoci analyzy uhlovodikd,
obsaZenych na jejich télnim povrchu. Termiti vyuZivaji rozdild ve sloZeni kutikuldrnich
lipid ke vzdjemnému rozliSovéani a my jsme v naSem pfistupu tohoto fenoménu vyuzili.
Jednoduchou a rychlou metodou pro analyzu uhlovodiki je MALDI-TOF [1]. Kutikuly
termitich délnikd byly opldchnuty chloroformem. Ze ziskanych oplachti byla separovéna
frakce uhlovodikt. Ziskand smés byla analyzovdna metodou MALDI-TOF a data byla
statisticky zpracovdna pomoci analyzy hlavnich komponent (PCA). SloZeni kutikuldrnich
uhlovodikd termitd rodu Anoplotermes je rozmanité. U nékterych druhli pfevaZuje jeden
nebo dva uhlovodiky, u jinych byla pozorovdna komplexni smés. Nejvice jsou ve smésich
zastoupeny uhlovodiky v rozmezi 27 aZ 47 uhlikd s lichym poctem uhlikd a s 0 az 5
dvojnymi vazbami. PouZzitim PCA byly od sebe jednotlivé druhy spolehlivé oddéleny.
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Lipidy jsou dileZitou slozkou vsSech biologickych tkdni a maji jedinecnou roli v mnoha
biochemickych procesech v lidském organizmu. Porucha metabolismu lipidd miZe vést
k mnoha zdvaZznym onemocnénim, napf. obezita, ateroskleréza, kardiovaskuldrni
onemocnéni, rakovina, atd. Zakladem k pochopeni jejich chovani v organismu je jejich
detailni charakterizace. Z tohoto divodu byla optimalizovéana lipidomicka analyza pomoci
off-line dvoudimenziondlni vysokoucinné kapalinové chromatografie v systémech
s hydrofilnimi interakcemi (HILIC) a obrdcenych fazich (RP) ve spojeni s hmotnostni
spektrometrii. Pfipraveny extrakt lipidd byl frakcionovdn pomoci HILIC na jednotlivé tfidy
lipidd v prvni dimenzi. Chromatografické podminky byly pe¢livé optimalizovany k dosaZen{
separace co nejvétsiho poctu tiid lipida. Byl testovan vliv typu kolony, sloZzeni mobilni fize,
PpH, aditiv, separacni teploty a strmost gradientu. Optimalizovand HILIC metoda umoZiiuje
frakcionaci 18 tfid lipidd v jedné analyze. Ziskané frakce byly sesbirdny a separovany
pomoci RP-HPLC metody v druhé dimenzi. Dana tfida lipidG byla separovéna na jednotlivé
lipidy podle délky uhlikového fetézce a poctu dvojnych vazeb. Pfi optimalizaci podminek
byly testovany rizné kolony Cis, sloZeni mobilni faze, separa¢ni teploty a strmost gradientu.
Lipidy byly identifikovany pomoci hmotnostni spektrometrie, na zdkladé charakteristickych
fragmentovych iontd funkénich skupin a mastnych kyselin. Pro identifikaci nepoldrnich
lipidd byla pouzita chemicka ionizace za atmosférického tlaku (APCI) a pro polarni lipidy
ionizace elektrosprejem (ESI). Off-line spojeni HILIC a RP-HPLC chromatografie
s hmotnostni spektrometrii umoZiuje kompletni lipidomickou analyzu rostlinnych
a zivocisnych tkani.
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Vernix caseosa, nebo-li novorozenecky madzek, je bily mastny biofilm, ktery pokryvd
pokoZzku novorozence. Mdzek je vylu¢ovan zdrode¢nimi mazovymi zldzkami v déloze okolo
20. tydnu tehotenstvi. Hlavnimi funkcemi mézku jsou ochrana détské pokozky pied stdlym
pusobenim plodové vody, termoregulace, ddle pusobi jako antiinfekéni ochrana
a antioxidant. Skldd4 se predev§im z vody, lipidd, proteind, nekrotickych bunék a lanuga
(fetdlni chloupky). Lipidova slozka se skladd z triacylglycerold, fosfolipidd, ceramidd,
voskovych esterli, cholesterolesterti a dalSich tfid lipida.

Cilem této préce je podrobna charakterizace sloZenf triacylglycerold (TG) ve vzorku Vernix
caseosa, ktery obsahuje velké mnoZstvi neobvyklych mastnych kyselin (FA) s vétvenymi
fetézci, cis-/trans- izomerif, poloh dvojnych vazeb atd. Pro sprdvnou identifikaci
neobvyklych TG je nutné ziskat, co nejvice informaci pomoci riznych analytickych metod.
Prvnim krokem proto bylo stanoveni celkového profilu FA pomoci analyzy methylesterd
mastnych kyselin (FAME) na plynovém chromatografu s plamenové-ioniza¢ni detekci (GC/
FID) a s hmotnostni detekci (GC/MS). FAME byly pfipraveny reesterifikaci vzorku
s methanoldtem sodnym. DalSim krokem byla analyza TG vysokotcinnou kapalinovou
chromatografif v nevodnych systémech s obracenymi fadzemi (NARP-HPLC/MS). Pro velké
mnozstvi TG byla provedena frakcionace pri analyze NARP-HPLC/MS. Tyto jednotlivé
frakce byly reesterifikovany a zméfeny na GC/FID. Vysledky z GC/FID byly korelovany
z hmotnostnimi spektry se snahou o identifikovat co nejvétsi mnoZzstvi TG. Pro ziskdni
dalSich informaci o TG bude vyuZiti argentacni HPLC/MS.
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Monogalactosyldiacylglyceroly (MGDG) a digalactosyldiacylglyceroly (DGDG) utvaii
strukturu biologickych membran fotosyntetizujicich organismu [1]. Tyto lipidy jsou sloZzeny
z galaktosy, glycerolu a dvou mastnych kyselin, vdzanych v poloze sn-1 a sn-2 na glycerolu
[2]. Jednotlivé MGDG a DGDG se vyskytuji v neoxidované i oxidované formé, liSi se
pfitomnosti riznych mastnych kyselin a utvafi tak komplexni smési [3].

V této praci byly optimalizovdny podminky separace téchto lipidd v systému reverzni
vysokouc¢inné kapalinové chromatografie a detekce pomoci hmotnostni spektrometrie.
Oxidované 1 neoxidované MGDG a DGDG byly detekoviany v kladném mddu
elektrosprejové ionizace (ESI) jako sodné adukty [M+Na] +. Tyto adukty byly
fragmentovdny kolizné indukovanou disociaci (CID) v dependentnim skenu. Experimenty
byly méfeny na hmotnostnim spektrometru s nizkym rozliSenim (LR-ESI-MS) a vysokym
rozliSenim (HR-ESI-MS). Fragmentacni spektra oxidovanych i neoxidovanych MGDG
a DGDG obsahovala fragmenty odpovidajici neutrdlnim ztrdtdm mastnych kyselin z polohy
sn-1 a sn-2 na glycerolu. Porovndnim fragmentacnich spekter ziskanych v LR-ESI-MS
a HR-ESI-MS, bylo v$ak zjisténo, Ze bez znalosti pfesné hodnoty m/z miZe dojit k chybné
interpretaci vdzanych mastnych kyselin. K nesprdvné interpretaci mastnych kyselin
dochdzelo v piipadé oxidovanych MGDG a DGDG. Fragment, odpovidajici ztraté
oxidované mastné kyseliny, je v LR-ESI-MS identifikovén jako ztrita neoxidované mastné
kyseliny s jednim uhlikem navic a bez jedné dvojné vazby, protoZe rozdil v hodnoté m/z
prekurzorll je v tomto pfipadé pouze 36 mDa. Pro separace MGDG a DGDG se bé&Zné
pouzivad pouze LR-ESI-MS, v této prici byla demonstrovadna potieba vyuziti HR-ESI-MS
pro spravné interpretace hmotnostnich spekter téchto lipidd.

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

LITERATURA:

1. Holzl G. et al.: Prog. Lipid Res. 46(5), 225-243 (2007).
2. Maréchal E. et al.: Physiol. Plantarum 100, 65-77 (1997).
3. Mosblech A. et al.: Plant Physiol. Bioch. 47(6), 511-517 (2009).

PODEKOVANI:

Tato prdce je financovdna z grantu GA CR 203/09/0139 a vyzkumnych zamérii Z4 055 0506,
MSM 0021620857, RP 14/63, SVV 261 204.

_43 -


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

ABSTRAKT PREZENTACE

Simultaneous determination of ochratoxin a and aflatoxins
in beer by liquid chromatography/mass spectrometry

Sylvie Béldkova ! *, Karolina BeneSova !, Rendta Mikulikova !, Zdenék Svoboda !

1. Vyzkumny tstav pivovarsky a sladarsky , a.s.

Mycotoxins, products of secondary metabolism of filamentous micromycetes, belong
to the most serious contaminants of natural origin. These highly dangerous chemical
substances are known for their toxic effects. Mycotoxins are often classified according
to their main producers, fungi of the genera Aspergillus, Penicillium, and Fusarium.

Aflatoxins (extremely high toxicity) produced by some Aspergillus species and ochratoxins
produced by Penicillium species belong to the most significant groups of mycotoxins;
Aflatoxins B1, B2, G1, and G2 occur naturally in foods, Ochratoxin A (OTA) is the most
common representative of the ochratoxin group. Their main toxic effects include
nephrotoxicity, immunotoxicity, mutagenicity, carcinogenity, teratogenity, and neurotoxicity.
Aflatoxin B1 is the most potent and proved natural carcinogen. These effects were confirmed
experimentally in animals and can be thus assumed in humans as well [1].

The occurrence of these mycotoxins in agricultural products, feeds and foods of plant origin
is due to unfavorable temperatures and humidity at harvest, transport, storage and further
processing. During these production phases, fungal contamination can be diminished using
the appropriate drying or storage processes. Mycotoxins are heat-resistant [2] and neither
freezing can eliminate them from food. Therefore, prevention is of utmost importance.
The presence of mycotoxins in beer depends on contamination of brewing materials, i.e.
malting barley and malt. In 1996 transmission of OTA and other mycotoxins into beer
during brewing was studied [3].

The present study focused on optimization of extraction and development and validation
of the LC/MS method for simultaneous determination of aflatoxins B1, B2, G1, G2,
and ochratoxin A in beer samples. This simple and fast method is suitable for routine
checking of the brewing materials, intermediates and a final product in the whole
technological process of the beer production.
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Anthokyaniny tvofi vyznamnou skupinu rostlinnych barviv. Je jim prfipisovdna fada
pozitivnich vlivii na lidsky organismus (prevence rakoviny, srde¢nich onemocnéni, cukrovky
atd.) [1]. Tyto slou€eniny podléhaji v roztocich riznym chemickym pfeméndm vedoucim
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a medicinu, proto jsou tyto latky v soucasnosti intenzivné studovany.

Cilem této price bylo studovat s vyuzitim systému UPLC/MS (Acquity UPLC/Q-TOF
Premier, Waters) produkty reakce pelargonidinu s acetonem a pelargonidinu s epikatechinem
v pfitomnosti acetaldehydu jako mdstkujiciho ¢inidla. Takto byly ziskdny produkty, jimZ
byla na zdklad€ analogie se slouc¢eninami popisovanymi v literatufe [2,3] pfifazena struktura
odpovidajici 5-methylpyranopelargonidinu a  8-(1-epikatechin-8-ylethyl)-pelargonidinu
(slou€enina s acetaldehydovym mistkem). V piipadé 5-methylpyranopelargonidinu byly
situace komplikovana vyskytem dvou izomerti o shodné hmoté ve smési. Pro dalsi studium
majoritné se vyskytujictho produktu byla smés téchto izomerd uspé$né frakcionovéna
na semipreparativni koloné. U obou sledovanych produkti byla uréena pfesnd a spravnd
hmota a detailn€ studovdna fragmentace pomoci tandemové MS (Q-TOF Premier a Finnigan
LCQ Classic, Thermo Electron Corporation). V tomto sdéleni budou detailné diskutovany
fragmentacni pochody ke kterym dochézi po kolizi indukované disociaci ziskanych barviv
v kolizni cele.

V piipadé 5-methylpyranopelargonidinu je pozorovédna charakteristicka ztrata methylového
radikalu (A m/z 15) z pyranového kruhu. Déle byly pozorovany také ztraty molekul oxidu
uhelnatého a vody (A m/z 28 resp. 18) charakteristické pro polyfenoly. V pripadé 8-(1-
epikatechin-8-ylethyl)-pelargonidinu byly pozorovany ztrity epikatechinu (A m/z 290), 8-
vinylepikatechinu (A m/z 316) a produkt retro-Diels-Alderova $t€peni (A m/z 152).
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Chemical cross-linking and Hydrogen/Deuterium exchange combined with mass
spectrometry are powerful tools for elucidating protein conformation in solution. We applied
both methods to study structural details of an important activating lymphocyte receptor
NKR-P1A and to distinguish between structural characteristics in crystal and physiological
conditions. The determination of crystal structure of NKR-P1A evokes questions about
the unique flap region containing residues Prol161-Asp187 which is in crystal directed
towards symmetrically related molecule. Chemical cross-linking and H/D exchange
combined with high resolution mass spectrometry have been employed to investigate
the flexibility and conformation of the flap region.

In order to study the flexibility and conformation of the flap region in the NKR-P1A protein,
we have prepared recombinant NKR-P1A protein and its mutant NKR-P1A-NF in which
the flap region containing residues Prol61-Aspl87 was deleted and replaced by two
alanines. While the main structure of NKR-P1A obtained by mass spectrometry techniques
was consistent with the previously known crystal data, a difference was found in the flap
region. In the crystal structure the flap region extends from the compact core region.
On the contrary, analysis of the peptic fragments showed decreased local H/D exchange
in the NKR-P1A protein in region containing residues 115-131, 138-143 and 190-206
in comparison with NKR-P1A-NF. This indicates a reorganization of the flap region and its
association with the compact core region. The mass spectrometry results were further
confirmed by the NMR structural analysis.
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Technika NALDI MS (Nanostructure-Assisted Laser Desorption/Ionization) umoZiuje
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k identifikaci polohy dvojné vazby v molekuldch lipidt, kterd byla dodnes moZni az
po predchozi dpraveé vzorku derivatizaci nebo po provedeni MS" experimentu. Nase feSen{
analyzdtoru na zdkladé specifické oxidace katalyzované nanopovrchem NALDI teréiku
(Bruker Daltonics), kterd vede k vyskytu charakteristickych fragmentd v hmotnostnim
spektru.

Na piikladu nékolika fosfolipidi s rizné nenasycenymi mastnymi kyselinami jsme prokazali
Casovou zdvislost katalyzy na nanopovrchu i strukturni specifitu fragmentl. V kontrolnich
MALDI-TOF experimentech nebylo podobné chovadni pozorovdno, coZ dokazuje,
7e k oxidaci dochéz{ vyhradné na nanopovrchu teréiku, nikoliv v priibéhu MS experimentu.
Objasnéni samovolné oxidace a fragmentace na nanopovrchu mize kromé piimého uréovéni
polohy dvojné vazby mastnych kyselin pfispét k vysvétleni komplikovanych spekter, kterd
vznikaji pfi analyze smési nezndmych latek pomoci NALDI MS.
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Sex Hormone Binding Globulin (SHBG) is a steroid binding glycoprotein which is involved
in the regulation of steroid hormone responses. Plasma levels of SHBG reflect various
pathological states of organism; therefore it is widely used as a diagnostic marker. The aim
of our study was to prepare recombinant human SHBG (thSHBG) whose structure
and activity would correspond with a native protein. Such recombinant protein could be used
as a standard in immunoanalytical diagnostic methods. Chinese Hamster Ovary cells have
been selected as a host line for thSHBG production. The cells were transfected with
an expression plasmid carrying the coding sequence of SHBG and enabling the production
of thSHBG into the production medium. For rhSHBG production the cells were seeded into
a roller bottle and cultivated in production medium enriched with sugars. thSHBG was
isolated from the production medium using Ni-affinity chromatography and consequential
gel chromatography. Collected fractions were then separated using SDS-PAGE and selected
bands were excised, digested with trypsin, and analyzed using MALDI-TOF/TOF mass
analyzer. For detection of post-translational modification the isolated protein was separated
using 2DE and glycosylation was detected using ProQ Emerald stain. The 1DE separation
showed two candidate bands differing slightly in molecular weight that corresponded with
the expected thSHBG. Subsequent MS analysis confirmed the presence of SHBG in both
of these bands. These results suggest that SHBG is produced in two forms which might
result either from variations in post-translational modifications or from distinct cleavage
of the native and artificial signal peptides leading to different molecule length. The analysis
of glycosylation using 2DE revealed overall 16 isoforms of the protein differing in both
molecular weight and pl. For further sequence analysis Edman degradation reaction
and a detail analysis of all 16 isoforms using glycomics approach will be used.
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Maizek (vernix caseosa) je bild azZ nazloutld latka, kterd se svou strukturou podobd tavenému
syru. Zacind se tvorit ve tfetim trimestru téhotenstvi a pokryva télo novorozence piiblizné do
jednoho az dvou tydnti po narozeni. Vytvaii mechanickou i chemickou bariéru, kterd chran{
plod pred maceraci v plodové vodé a novorozence v suchém prostfedi pred infekci. Udrzuje
optimélni vlhkost pokoZky, pisobi antibakteridlné a napomdhd dokonceni vyvoje kiZe.
Vernix je tvofen hlavné proteiny a lipidy. 80 % jeho hmotnosti je voda [1].

Tato price se zabyvad lipidy mdzku a jejich méfenim na MALDI-TOF MS [2]. Byly
zjiStovany rozdily v lipidech vernixu s ohledem na pohlavi ditéte. Lipidové tiidy byly
separovdny na silikagelovych TLC deskdch s mobilni fazi hexan/diethylether 93:7 (V/V).
Signifikantni rozdily byly nalezeny ve frakci voskovych esteri a cholesterylestert. Tato byla
izolovdna a ob& skupiny lipidG byly oddéleny na TLC deskdch s florisilem za pouZiti
mobiln{ faze hexan/diethylether 90:10 (V/V). Ob¢ frakce byly izolovany a méfeny metodou
MALDI-TOF MS. Vyslednd data byla analyzovana statistickou metodou PCA.
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Covalent labeling provides structural information for protein or protein-ligand complexes
through different reactivity of amino acid residues. Covalent labels used in this approach
must be highly specific for individual amino acid, but they must be reactive and stable
in protein native conditions also. Especially, labeling of arginine and carboxylic acid
residues is complicated because of the pH in which both reactions take place and stability
of the labels. Nevertheless, these residues occur mainly on protein surface and could
be involved in protein-protein or protein-ligand interaction, which makes them interesting
to probe.

In this work we were engaged in a method for covalent labeling of arginine residues by p-
hydroxyphenylglyoxal and carboxylic acid residues by glycine methyl ester on model
protein (cytochrome C) with the detection by MALDI-TOF mass spectrometry. We found
out, that the presence of both labeling reagent inhibit measuring mass spectra in high-
quality. Therefore, we integrated a new separation step based on centrifugation and gel
chromatography methods to separate labeling reagent from modified protein solution.

Designed method was successfully applied on other proteins such as Mason-Pfizer monkey
virus matrix protein and oleosins, proteins constituting lipoprotein particles in plant seeds.
Information about reactivity of arginine, aspartate and glutamate residues can help us
to describe the conformation state and interaction sites of these proteins in complexes
with phospholipids.
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[-N-acetylhexosaminidase (EC 3.2.1.52) belongs to exoglycosidase and is one of the most
abundant enzymes found in organism from bacteria to human. The fungal (-N-
acetylhexosaminidase from Aspergillus oryzae is composed of propeptide and catalytical
domain. The propeptide is a 10kDa large peptide noncovalently associated
with the catalytical domain of the enzyme. Propeptide is essential for the enzyme activity.
Although the structure of the catalytical domain was revealed by homology modeling,
the structure of the propeptide has not been solved. In this study we uncover the position
where the propeptide is associated with the catalytical domain.

p-N-acetylhexosaminidase was purified from the medium of the producing organism.
For EDC (1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide) experiment the enzyme was
transferred by gel filtration to S0mM Pyridine pH 5.5, 150mM NaCl and for DSG
(disuccinimidyl glutarate) experiment to 50mM Triethylamine carbonate pH 7.5.
After the cross-linking reaction was over, the products of enzyme were separated by SDS
electrophoresis. In gel digestion was performed and the resulting peptides were analyzed
by LC-ESI FT MS (Agilent 1200, APEX-Ultra).

Combinating chemical cross-linking and high resolution mass spectrometry we revealed that
the structural changes of the catalytical domain depend on the presence/absence
of the propeptide molecule. These results nicely correlated with the previously described
homology model of the catalytical domain. Several cross-linked peptides between
the propeptide and catalytical domain disclosed the position of the propeptide within
the enzyme.
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using UHPLC/MS/MS
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Praziquantel (PZQ) is a broad-spectrum anthelmintic drug used in cases of trematodes,
cestodes and schistosomal infection. It is metabolized mainly in liver, where hydroxylated
metabolites and glucuronide conjugates are typically formed. The excretion of these
metabolic products is ensured by renal system. In our work, PZQ was incubated with rat
hepatocytes and microsomes. Subsequently, the solid-phase extraction of microsomal
and hepatocyte incubation mixtures was performed. Moreover, rat urine samples were
obtained from in vivo experiments after PZQ oral administration. The comparison
of incubation samples with placebo experiments simplified the identification of metabolites.
Studied samples were analyzed using optimized UHPLC coupled with electrospray
ionization tandem mass spectrometry method that provided information about PZQ
microsomal and hepatic biotransformation pathways. Structures of particular phase I and II
metabolites were suggested based on the high mass accuracy measurements in full scan
and tandem mass spectrometry modes using QqTOF analyzer. The additional measurements
of MSn using ion trap analyzer were performed for the verification of fragmentation paths.
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ESI-MS, IMS and CID studies of substituted
iodocarborane anions

Marek Bot ! *, Detlef Schroder !
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A series of substituted 1-carba-12-iodo-closo-dodecaborate anions were studied by means
of ESI-MS and ion mobility spectroscopy. Several non-linear dependencies of the arrival
time distributions on the ion mass were found. Collision-induced dissociation experiments
gave valuable information about substituent effects on the strength of B-I bonds. In these
experiments iodine can be lost either as atomic I or iodide anion I-.
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Pravastatin belongs into a group of hypolipidemic drugs named statins. It is an inhibitor
of  microsomal  3-hydroxy-3methylglutaryl-coenzym A  (HMG-CoA) reductase
and significantly reduces the level of total cholesterol, low-density cholesterol and plasma
triglycerides.

The aim of this work was to develop and validate UHPLC-MS/MS method and convenient
sample preparation procedure for the determination of pravastatin and pravastatin lactone
in rat plasma and urine. A combination of protein precipitation (PP) and microextraction
by packed sorbent (MEPS) was chosen as the suitable sample preparation technique. PP
allowed for the removing the protein from plasma samples and MEPS for the elimination
of other contaminants. Validated method was applied to the rat plasma and urine samples.
The results were employed to construct the pharmacokinetic plots of pravastatin.

The optimal conditions of UHPLC-MS/MS method for the determination of pravastatin and
pravastatin lactone were found. The analytical column Acquity UPLC BEH C18 (1.7um,
2.1x50 mm), mobile phase mixture of ACN and 1 mM ammonium acetate pH 4.0 at flow
rate 0.2 ml/min and gradient elution were used. Electrospray ionisation (ESI) in polarity
switching mode was employed. Quantification of all analytes was performed using two SRM
(selected reaction monitoring) transitions. For MEPS procedure C8 sorbent was used.
The mixture of acetonitrile and 0.01M ammonium acetate pH 4.5 was selected as
the convenient elution solvent. Developed method was validated in terms of: linearity
(>0.9990), accuracy (92.40- 109.28 %), precission (0.77- 7.26 %) and matrix effect (<20%).

Fast and simple UHPLC-MS/MS and protein precipitation together with MEPS method
for the determination of pravastatin and pravastatin lactone in rat plasma and urine was
validated and applied to the rat plasma and urine samples.
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Derivatization in GC/MS analysis of wine II:
determination of pyruvic acid
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Determination of pyruvic acid is often task in different scientific fields. Unfortunately,
specific properties of pyruvic acid (or respective anion) cause number of difficulties
in common analytical methods from low response of some types of detectors to nonlinear
calibration dependences for instance. The aim of this communication is to described simple
two-step derivatization procedure suitable for gas chromatographic determination of pyruvic
acid. Pyruvic acid was converted with o-phenylenediamine into the form of 2-hydroxy-3-
methylquinoxaline and hydroxyl group was subsequently silanized under formation of 2-
trimethylsilyloxy-3-methylquinoxaline [1-3]. 0.5 ml of wine was mixed with 8 ml of 0.012
M solution of o-phenylenediamine in 3 M hydrochloric acid, shaken for 2 minutes
and incubated for 20 minutes at 80 deg. C. After cooling to room temperature, the mixture
was extracted two times with 1 ml of dichloromethane and combined extract was evaporated
to dryness. Residue was dissolved in pyridine (0.06 ml) and derivatized with N,O-
bis(trimethylsilyl)trifluoroacetamide (BSTFA, 0.06 ml) for 30 minutes at 80 deg. C. Sample
was cooled, filled in 1 ml with hexane and analyzed by GC/MS. Standard addition method
was used for quantitative determination. The method was applied for the determination
of pyruvic acid in the study aimed at investigation of the influence of pyruvic acid addition
on the formation of condensed anthocyanin dyes in red wines as well as
for the determination of the natural content of pyruvic acid in wines. Natural concentration
of pyruvic acid in the wine used for the above mentioned anthocyanin study was 195 mg/1.
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Derivatization techniques are quite popular in gas chromatography due to their capabilities
to affect retention behavior, improve detection limits, block reactive centers and improve
the peak shape. Although the researchers in gas chromatography usually attempt to increase
volatility of target compounds by insertion of derivatization step into the analytical protocol,
entirely opposite requirement has to be fulfilled when extremely volatile compounds come
into account and increased retention is required for separation of target compound from
solvent and other volatile components of the sample. This is the case of acetaldehyde
in wine and other alcoholic beverages. The aim of this communication is to described simple
procedure based on conversion of acetaldehyde and other low molecular weight aldehydes
into the form of 2-alkylthiazolidines by means of cysteamine [1-3]. 0.5 ml of wine was
mixed with 2 ml of 0.25 M solution of cysteamine (pH 8), shaken for 5 minutes and left
for 1 hour at laboratory temperature. Samples were extracted with 2 ml of dichloromethane,
concentrated to 1 ml under the gently stream of nitrogen and analyzed by GC/MS. Standard
addition method was used for quantitative determination. The method was applied
for the determination of acetaldehyde in the study aimed at investigation of the influence
of acetaldehyde addition on the formation of condensed anthocyanin dyes in red wines as
well as for the determination of the natural content of acetaldehyde and other low molecular
weight aldehydes in wines. Natural concentration of acetaldehyde in the wine used
for the above mentioned anthocyanin study was 92.1 mg/1.
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Studium komplext ruthenia(IT) a nenasycenych uhlovodiku

Eva Hanikyiovd ! *, Jana Roithova !
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Prechodné kovy katalyzujici tvorbu C-C vazeb znacné pfispivaji do organické syntézy.
Pouziti rutheniovych komplexi v reakcich tohoto typu je stile vyznamnéj$i vzhledem
k jejich zndmym schopnostem v katalytickych tvorbiach C-C vazeb pfes ruthenacykly jako
meziprodukty.

V nasi studii cykloadi¢nich reakci katalyzovanych komplexy ruthenia jsme se zaméfili
na studium interakce mezi rutheniem(Il) a alkeny nebo dieny pomoci hmotnostni
spektrometrie s elektrosprejovou ionizaci. Tato mékkd ionizacni technika umoZziuje zkoumat
komplexy ruthenia v ionizovaném stavu a dovoluje vzniklé ionty analyzovat pomoci MS/
MS metody. Ze zdvislosti fragmentace komplexd na kolizn{ energii jsme urcili vazebné
energie ruthenia k riznym alkentim. N4§ experimentdlni vyzkum je doplnén o kvantové
chemické vypocty s pouZitim teorie funkciondlu hustoty.
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MALDI-TOF hmotnostni spektrometrii
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Zobrazovaci hmotnostni spektrometrie (Mass Spectrometry Imaging — MSI), technika
umoznujici zobrazeni prostorového rozloZeni analytd, prochdzi v poslednich letech
nebyvalym rozvojem. Jednim z klicovych krokl dsp€sného MSI experimentu je piiprava
vzorku, v€etné kvalitniho naneseni matrice. Pfedkldddme zde porovnéni nékolika zpisobid
nandSeni matrice pro MALDI-MSI. MALDI matrice s angiotensinem I znacenym
rhodaminem B byla nanesena na MALDI desticku pomoci ti{ ridznych technik -
spincoatingu, electrospreje a piezoelektrického nanodispenseru. Homogenita nanesené
vrstvy byla zkoumédna pod mikroskopem, bud sledovanim prostého optického obrazu nebo
v prfipadé piezodepozice sledovanim fluorescence nanesenych spoti po jejich ozafeni
laserem o vInové délce 532 nm. Opticky obraz vzorku byl porovndn s mapou rozloZen{
peptidu ziskanou hmotnostni spektrometrii. K méfeni peptidovych map byl pouzit
nekomercni vysoce vykonny axidlni time-of-flight (TOF) hmotnostni spektrometr s 2 kHz
355 Nd:YAG laserem. Doba, kterou axidlni MALDI-TOF spektrometr potfebuje k nahran{
celého spektra je pouze okolo 100 ps, a proto je schopen plné vyuzit vyhody laseru
s vysokou frekvenci, coZ vede k podstatnému sniZeni doby potfebné pro analyzu.
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Vlaknité vieckovytrusné houby rodu Aspergillus tvoii z makroskopického hlediska cerné,
hnédé, zelené, Zluté a dokonce i bilé kolonie v zdvislosti na druhu, genetickém
polymorfismu kmene a podminkich jeho kultivace. Z mikroskopického hlediska tvoii
kolonie struktury hyf (vldkna) a konidif (spory tvofené nepohlavnim zpisobem). Spory jsou
adaptovand forma slouZici k rozmnoZovéni, rozsifovan{ a pfeZiti, a jsou hlavnim vstupnim
vektorem do organismu hostitele. Klinicky vyznamné druhy rodu Aspergillus osidluji
nejéastéji dychaci soustavu hostitele, ale dokaZi kolonizovat i povrch pokoZky. Zplsobuji
alergické reakce nebo infekéni onemocnéni, tzv. aspergilézu, pficemz u osob se sniZenou
imunitou miZe po diseminované infekci nastat i smrt.

Barva kolonii (spor) pfimo ¢i nepfimo souvisi s jejich proteomickym profilem (napf.
enzymy biosyntetické drdhy melaninu). Podobné, s expresi virulentnich faktord/proteind
(napt. hydrofobin, hemolysin) ma spojitost invazivita spor kment rodu Aspergillus.
Predklddand prace se zabyva srovndnim tfi metodickych pfistupd pro studium
proteomickych profild étyf kmenl A. fumigatus s rozdilnym makroskopickym vzhledem
i potencidlni virulenci: (i) IDE&MS/MS, (ii) on-line LC-MS/MS [FT-ICR], nebo (iii) off-
line LC-MS/MS [MALDI-TOF/TOF]. Dva referenéni kmeny CCF3227 (izolat
z laboratorniho vzduchu, 2000, CR) a IHEM18963 (klinicky izolat plicni biopsie, 1993,
Francie), které produkuji zelené spory, exprimuji podle naSich vysledkti napf. hydrofobiny
jako virulentni faktory. Dal§im analyzovanym kmenem byl IHEM15998 (sputum pacienta
s cystickou fibr6zou, 1999, Francie) s nahnédlymi sporami, bez produkce hydrofobind,
a s Cdste¢né defektni biosyntézou melaninu. Poslednim kmenem byl IHEM9860 (ptidni
izolat, 1975, Indie) s bilymi sporami, také bez produkce hydrofobint a s absenci enzymu
pocatku biosyntézy melaninu.
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Gas chromatography-mass spectrometry (GC/MS) is often used method for metabolomic
studies to analyze wide range of compounds (organic acids, amino acids, sugars, etc.).
But scanning GC/MS techniques can struggle with the high number of components present
and the occurring co-elutions. Recently, comprehensive two-dimensional gas
chromatography coupled to time-of-flight mass spectrometry (GCxGC-TOF) has become
an emerging technique in this field. In human metabolomics there are a lot of matrices
to be studied: e.g. plasma, urine, saliva, or cultured cells. Each of them can play
an important role in the diagnostic processes of several illnesses.

As a part of GC analyses some derivatization procedure of polar compounds is required.
Although silylation is mostly used approach, it has certain limitations, for example it forms
more products from a single analyte. Moreover, their amount is changing with time. Others
common are e.g. indirect alkylation via chloroformates or acylation. The comprehensive
GCxGC-TOF analysis of biological materials (urine, plasma and cultured skin fibroblasts)
in relation to diagnosing of metabolic disorders (organic acidurias, purine de novo synthesis
disorders) is demonstrated in this contribution.

Analyses were performed on GCxGC (Agilent 7890 with LECO thermal modulator)
coupled with HT TOF MS (LECO Corporation). The nonpolar/polar (BPXS, 30 m x 0.25
mm & BPX-50, 2.0 m x 0.1 mm, both Supelco) column arrangement was chosen. Other
instrumental conditions differ in accordance with studied biological material and used
derivatization approach. An automated data processing was performed by the ChromaTOF
software (LECO) using “reference” tool.

GCxGC-TOF is a valuable tool in metabolomic analysis of many matrices and enables
diagnosing metabolic disorders. The great benefit is data processing that can be fully
automated, what strongly simplify operator’s effort and increases the sample throughput.
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spectrometry for determination of tyrosine kinase inhibitors
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Background: Therapeutic drug monitoring is useful in the management of suboptimal
responders for the treatment of patients with several malignant diseases. The aim of this
study was to develop and validate a flow injection analysis / tandem mass spectrometry
method for the determination of tyrosine kinase inhibitors in plasma from patients with
chronic myeloid leukemia and breast cancer.

Methods: The plasma for analysis was deproteinated by methanol and the centrifuged
supernatant was directly injected. Analyses were performed in methanol with the addition
of formic acid at a flow rate of 0.30/0.03 mL/min. Multiple reaction monitoring and MRM3
modes on a hybrid triple quadrupole - linear ion trap mass spectrometer (5500 QTRAP)
were used for the detection and quantification of imatinib, nilotinib, lapatinib, and dasatinib.

Results: We developed a fast method with a total analysis time of 55 s. The method was
successfully validated and applied to the plasma patients’ samples. The limits
of quantification were less than 5.5 and 1.0 ng/ml for analytes measured in MRM and
MRM3 modes, respectively. Imprecisions were lower than 6.9% and the accuracy of the
quality control samples ranged between 99.0 and 107.9%. In order to obtain maximum
sample throughput we optimized multiple flow injection analysis which enables measuring
of 32 samples during 13 minutes. High speed of the method is caused by no delay between
analyses.

Conclusions: Flow injection analysis coupled with tandem mass spectrometry allows high-
throughput therapeutic drug monitoring of tyrosine kinase inhibitors in plasma. In order
to overcome the low sensitivity of dasatinib, MRM3 mode was successfully utilized.
The method offers low-cost analyses as a result of its speed and the exclusion of a separation
step and can be advantageously applicable in routine clinical practice.
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Despite many years of research in the field of phosphopeptide enrichment, no ultimate
technique has been developed and new methods are still being introduced. The so-called
affinity techniques are based on the phosphate interaction with the solid substrates and more
recently, methods focused on the direct enrichment on the MALDI surface prior to the mass
spectrometry analysis are in the foreground [1,2]. Their main advantage is a small sample
volume consumption and possibility of automation. The principal problem is the preparation
of the modified MALDI surface. In this work we present a new method for modification
of MALDI plates by electrospray-based deposition of different metal-oxides. This makes
it possible to prepare the spots with a large active surface, but stable enough to undergo
several steps of washing, which are needed for the enrichment procedure. We present
the description of the surface preparation technology together with proof of principle
experiments that were performed on the tryptic digest of casein and phosphorylated
trehalase.
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The plasma membrane is an organized system that plays a structural role and functions as
a communication interface with the extracellular environment for the exchange
of information and substances. Integral membrane proteins (IMP) control many primary
cellular functions such as metabolite and ion transport, endocytosis, and cell differentiation
and proliferation. Therefore, regardless of samples” origin, a better understanding
of the plasma membrane proteome would greatly improve our insight into miscellaneous
biochemical processes. However, the often extremely hydrophobic nature of IMPs obstructs
their analysis by classic proteomic methods so we developed new approach towards
identification and quantification of membrane proteins in complex mixtures. Prior
to digestion and mass-spectrometric analysis of peptides, samples are fractionated
by reversed—phase chromatography on C4 resin, thus lowering their complexity and
reducing hydrophilic contamination.

Using described technique together with LC/Q-TOF analysis, we were able to identify more
than 100 proteins from the membrane fraction of Arabidopsis thaliana cell culture and, using
computational methods, to predict their transmembrane regions.

To prove wider applicability of said method, we isolated the membrane portions
of differentiated polarized Caco-2 human intestinal epithelial cells monolayer. The cells
grew either with or without the presence of ethanol, thus simulating conditions also
in the proximal part of the intestine of alcoholics. We were able to identify several proteins
specific for the apical or basal lateral membrane; also, we detected several proteins,
the expression levels of which change due to the presence of ethanol in culture media.
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Sav¢i cytochromy P-450 (P450) jsou membranové proteiny, které se v organismu podileji
na detoxikaci cizorodych latek, metabolismu 1é¢iv a bohuZel i aktivaci nékterych
karcinogenl. Jejich aktivita midZe byt pozménéna interakci s redoxnim partnerem
cytochromem bs (cyt bs). Detailni mechanismus a mira ovlivnéni nejsou dosud objasnény
a pravdépodobné se odviji od prostorového uspofddani obou cytochromi. Proto znalost
jejich tercidrni struktury a vzdjemné orientace miZe prispét k objasnéni tohoto strukturniho
mechanismu a tedy i G¢inku P450. Struktura cytosoldrnich domén téchto membranovych
proteind je intenzivné studovana fadou metod. Pro biofyzikdln{ limitace vSak neni vétSina
z nich vhodna pro urovani tii{dimenzionalni struktury ¢i vzdjemné interakce hydrofobnich
domén zanofenych v lipidové membrané. Tuto experimentdlné obtiZzn¢ dostupnou oblast
se snazime studovat metodou fotoafinitntho znaceni ve spojeni s identifikaci oznacenych
aminokyselin pomoci hmotnostni spektrometrie.

Rekombinantni expresi v limitnim médiu se ndm do membranové Casti sekvence cyt bs
(pozice 96, 126 a 131) podafilo zaclenit na misto methioninu jeho analog - fotomethionin.
Od postranniho fetézce fotomethioninu cyt bs se vlivem UV zédfen{ odStépuje inkorporovany
diazirin za vzniku reaktivniho radikdlu, ktery se vdZe na molekuly v blizkém okoli (napf.
interagujici hydrofobni ¢ast P450 2B4). Metodou fotoafinitniho znaceni jsme vytvofili
kovalentni komplex P450 2B4:cyt bs patrny na 1D elektroforéze. Po jeho proteolyze byly
provedeny LC-MS experiment s vysokym rozliSenim a LC-MS/MS experiment pro urceni
zesiténych peptidi, resp. aminokyselinovych zbytkt. Na zdkladé vysledkti bude provedena
validace vytvoteného in silico modelu obou interagujicich proteinti v membrané.
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Natural killer (NK) cells are one of the important components of innate immune system,
in which they fight against tumors, virally infected or otherwise malformed cells. Their
plasma membrane contains regions of specific lipid composition and greater thickness
compared to the surrounding membrane. Some immunologically relevant membrane
proteins are known to be preferentially accommodated in these membrane microdomains,
which are therefore supposed to play a role during cellular polarization and signalization
processes.

In this work we isolated membrane microdomains from human NK92MI cell line
by TritonX-100 or Brij98 detergent solubilization. Extracts were separated into very light
membrane, medium light membrane and heavy fractions using centrifugation in a sucrose
density gradient. Protein composition of individual fractions was then analyzed employing
a bottom-up proteomic approach by LC-MALDI-TOF/TOF. Protein lists generated in these
analyses will contribute to the knowledge about interactions of NK cells with their
environment and other cells and should find their use when considering potential candidate
proteins for functional studies.
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Barley (Hordeum vulgare) is one of the most important crop plants in the Czech Republic,
whose yields are significantly reduced due to unfavourable climatic conditions, mostly
by the effect of low temperatures. Winter cultivars of barley differ in resistance to frost,
probably thanks to accumulation of some proteins involved in cold-acclimation during
autumn. Knowledge of proteins responsible for enhanced frost tolerance might be useful for
breeding new resistant cultivars.

We exposed three differently resistant barley cultivars (Atlas, Igri and Luxor) to various
periods of low temperatures. Proteins from leaves were extracted with trichloroacetic acid
and SDS/phenol and they were separated using 2D-electrophoresis. Resulting protein maps
were evaluated with image analysis and as a result significant differences in protein
abundance were found at 10-15 % proteins out of total count on each gel. Most of them were
more abundant after low temperatures treatment. Differently accumulated proteins were
identified by Peptide mass fingerprinting method using MALDI-TOF mass spectrometry.

Functional analysis of identified proteins revealed accumulation mainly of proteins involved
in carbohydrate metabolic processes, oxidation and reduction processes and photosynthesis.
The highest increase in abundance was found at stress protein “NBS-LRR resistance-like
protein RGC144” and SR-rich pre-mRNA splicing activator. Data obtained from these
experiments indicate that response of barley to low temperature depends on the cultivar.
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Dikationty a vicendsobné nabité ionty jsou zkoumdny z hlediska fyzikdlnich i chemickych
procesl zejména v prostiedi s extrémné nizkymi teplotami a tlakem. Za téchto podminek
nen{ tvorba vys§ich uhlovodikd zatim vysvétlena. Cilem studie bylo porovnani reaktivity
dikationtd generovanych ze tfi aromatickych prekurzori (inden, methylfenylacetylen,
fenylpropadien). Hlavni metodou byla hmotnostni spektrometrie s elektronovou ionizaci.
Analyzou bylo zji§téno, Ze neutrdlni prekurzory poskytuji tfi typy dikationtl, které byly
podrobeny reakci s methanem. Pfi studii byly sledovény relativni vytézky iontd vzniklych
ristovou reakci, pfenosem hydridu, elektronu a protonu a déle také separaci ndboje.
Vzhledem k vysoce energetickym podminkdm pfi vzniku dikationtd se ocekdvalo,
Ze nehledé na strukturu neutrdlniho prekurzoru se bude vzdy tvorit smés riznych dikationtd,
které budou vykazovat v priméru velmi podobnou reaktivitu. Nicméné studie ukazuje,
Ze generované dikationty si zachovdvaji urcitou identitu v zdvislosti na neutrdlnim
prekurzoru.
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Neural progenitor cells (NPCs) are currently extensively tested for their potential in cell-
based therapies of neurodegenerative diseases and for the treatment of spinal cord injuries.
However, the cellular phenotyping and the isolation of defined populations of NPCs suitable
for therapeutic applications remains a challenge due to our limited knowledge of specific
cell surface molecules.

In this study, we applied the Cell Surface Capturing (CSC) technology [1] in combination
with label-free quantitative proteomic workflows to create surfaceome maps of human
embryonic stem cells (HUES-7) — derived NPCs, HUES-7 — derived NPCs during neural
differentiation and mature postmitotic hNT neurons. The analysis revealed 680 N-
glycoproteins on the cell surface which could be relatively quantified between the three
selected cell populations. Apart from 53 CD annotated proteins, we identified 627 non-CD
annotated proteins. In addition, 1774 N-glycosylation sites were identified, many of them
previously unannotated for NPCs. The comparison of the established surfaceome maps
revealed changes in expression of already known cell surface markers like CD133 and CD56
between neuronal precursors and postmitotic neurons, which shows the complementary
nature of this relative quantitative approach. Apart from the rediscovery of previously tested
molecules we identified a set of unknown and/or untested cell surface markers of neuronal
differentiation. Classes of upregulated proteins on NPCs include cell adhesion proteins like
cadherins and protocadherins as well as proteins involved in developmental processes like
glypicans. Upregulated proteins on mature neurons comprise certain ion channels
or different types of neuronal adhesion molecules. The emergence of a relative quantitative
NPC surfaceome barcode provides a basis for their in-depth characterisation and upon
separation, for the functional analysis of distinct NPC subsets.
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Mass spectrometry has become a powerful tool for characterization of phosphoproteins,
however, there is a general need to significantly enrich the phosphopeptide content
to compensate their low abundance, insufficient ionization, and non-phosphorylated peptides
suppression effects.

The aim was to compare efficiency of selective enrichment of phosphopeptides as essential
pre-purification using metal oxide affinity chromatography on titanium oxide (TiOz)
in microtubes and in “house-made” tips and further to compare commercial tips NuTip
(TiO2/ZrO2 1:1) a TopTip (TiO2, TiO2/ZrO: 1:1 a ZrO> - Glygen) and to evaluate their
application in analysis of complex biological samples. Selectivity towards phosphopeptides
was tested on a mixture of bovine proteins ao/f-casein (90/10 %), fetuin, myoglobin,
and serum albumin in ratio 1:1:5:5 and 1:1:50:50, respectively. The obtained eluates were
analyzed by tandem mass spectrometry (MALDI- TOF/TOF) on ABI 4800 in positive
reflectron mode.

The commerial NuTips have shown the highest selectivity towards phosphopeptides.
Enrichment in microtubes (according to partially modified protocol of Larsen et al., 2005)
and “house-made” TiO» tips outperformed the least effective TopTips. Phosphopeptide
enrichment with NuTips will be used in the further study of phosphoproteome of human
leukaemic cell after exposure to ionizing radiation.
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Oil bodies are plant lipoprotein particles that act as energy and carbon reserves for seed
germination. To examine their structure arrangement within oil bodies, we chose surface
mapping — a method based on the chemical modifications of particular amino acids
subsequently identified by MS. It enables recognition of protein parts localized directly
on the surface of oil bodies.

Oil bodies isolated from seeds of Arabidopsis thaliana were treated with the reagent specific
for certain amino acid; proteins were separated by SDS-PAGE and in-gel digested by trypsin
or chymotrypsin. Modifications of particular residues were identified as mass shifts within
MS spectra obtained using MALDI-TOF MS or LC-MS/MS.

Firstly, we accomplished the modification of lysine, which is well established
and the reaction conditions are easy to find. It enabled us, for the first time, to compare
the arrangement of individual oil bodies proteins, namely caleosin and oleosins. Encouraged
with this result, we focused on the modification of other amino acids, especially tyrosine,
arginine, and aspartate and glutamate. However, to achieve as good results as for lysines,
it was necessary to find a different way of removing the excessive reagent after the reaction;
for this purpose we used a technique based on centrifugation and the fact that the proteins
are “immobilized” in the oil, which floats on the supernatant.

Thanks to this approach, several modifications were identified reliably. The results
completed the earlier data and let us to suggest a model of individual protein arrangement
in and on the surface of oil bodies. The differences between the protein structures, which are
in contrast with their high homology, may explain the complexity of oil bodies’ protein coat.
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Palladium chloride is a common precursor for many palladium-based catalysts. Organic
mechanisms assume the metal-containing species to be in mononuclear form even when it is
well known, that palladium has strong tendency to form oligonuclear clusters.
In the previous work were detected clusters of PdnClon.i(MeCN)x+ (n=2-5, x=2-4) and
PdnClonsi~ (n=1-11) in solution of PdCl; in acetonitrile by ESI-MS and conductometry! and
Agrawal D. et al. showed?, that oligonuclear palladium-containing intermediates of Suzuki—
Miyaura Cross-Coupling have also high catalytic activity.

Basics of behavior of palladium-containing species in solution is now investigated
by speciation of more complex solutions of PdCl> with phosphine ligand in acetonitrile.
Addition of triphenylphosphine triggers exchange of solvent molecules to form
PdnClon.(PPhs)x* (n=1-5, x=2-4) and PdnClon+1(PPh3)- (n=1-9 in measured mass range).

Charge-tagged phosphine ligand (with one sulfonated aryl group) was used to investigate
the formation of palladium-containing complexes in acetonitrile solution. This simple
experiment allowed detecting also formally neutral complexes via mass spectrometric
means. Results showed again large degree of formation of multinuclear clusters, which
means, that clusters are formed not only from dissociated molecules but also from neutral
species. Further knowledge of the character of the solution was gained by experiments with
variation of ratio of regular and sulfonated triphenylphosphine.
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Kyselina polyakrylova (PAA) tvori v dnesnej dobe jeden z potencidlnych enviromentalnych
problémov. Jej Casté priemyselné pouzitie si Ziada vyvindt analyticki metédu, ktord bude
rychla, reprodukovatel'nd a cenovo dostupnd.

K ionizdcii PAA bol pouZity desorpény nanoelektrosprej (nanoDESI) [1,2] a elektrosprej
(ESI), zmes oligomérov bola separovand vysoko ucinnou kvapalinovou chromatografiou
(HPLC) a detekovand hmotnostnou pektrometriou (MS). Bola pouzitd iontovd past LCQ
DUO a pre spojenie HPLC/MS iontova past’ LCQ classic (oboje Thermo Finnigan, San Jose,
USA). K chromatografickej separdcii bol pouZzity kvapalinovy chromatograf Agilent 1100
Series a chromatografickd koléna Phenomenex (Gemini 5 ym C18 110 A) , ako mobilna
fdza bola pouzitd zmes acetonitrilu a vody v pomere 30:70.

Oba pouZzité iontové zdroje za vhodnych podmienok (volba sprejovacej kvapaliny
respektive pouzitého rozpustadla) umoznuji dosiahnut’ efektivnu ionizaciu vzorky PAA
v pozitivnom aj negativnom mdde. Vysledky priamej analyzy ukazuji na pritomnost
viacerych oligomérnych sérif, ktoré sa liSia koncovou skupinou. HPLC/MS experiment
umoznil vzorku separovat’ na 2 frakcie, z nich u jednej bola ako koncové skupina zistend
laktdm kyseliny 4-methyl-4-hydroxypentanovej (identita bola potvrdend pomocou
fragmentdcie a merania presnej a sprdvnej hmotnosti). U druhej frakcie, ktord je vo vzorke
v menSom zastipeni, sa na identifikdcii koncovej skupiny pracuje.

Dosiahnuté vysledky st vychodiskom pre vyvoj HPLC/MS met6dy, ktord umoZzni analyzu
priemyselnych vzoriek a vzoriek Zivotného prostredia.
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Preferential hosts for a highly infectious intracellular pathogen Francisella tularensis
are professional phagocytes. From them, macrophages present the most widely used
experimental model in host-pathogen interaction studies. However dendritic cells (DC),
another professional phagocytes, are also susceptible to Francisella infection [1]. Compared
to macrophages, DCs are more efficient in the antigen presenting and in the priming
of adaptive immune response machinery. Thus, an outcome of DC-Francisella interaction
could affect immune response on a whole organism level. Unfortunately, very little is known
about molecular processes triggered upon DC-Francisella encounter. Therefore, to uncover
host signaling events involved in the early stages of interaction, we have decided to compare
protein phosphorylation profiles of DCs infected either by virulent Francisella tularensis
FSC 200 or by its attenuated strain with a deletion of gene encoding disulphide
oxidereductase (DsbA). As model host cells, DC derived from bone marrow progenitors
were chosen. Multiplicity of the infection was 100. Time interval for DC-Francisella
interaction was set on 5 minutes which was shown as optimal for an observation of early
cellular responses. After cell lysis and digestion, phoshopeptides were enriched using TiO2
microbeads. Following sample separation was carried out by a reverse-phased nanoLC
system with off-line connected MALDI-TOF/TOF mass spectrometer for protein
identification. Phosphopeptides were distinguished by the neutral loss of 98 u in MS/MS
analysis. Moreover, also dephosphorylated peptides resulting from the alkaline phosphatase
treatment were fragmented to increase reliability of the phosphopeptide assignment.
Identified phosphoproteins were finally subjected to Gene Ontology annotation
and categorized according their biological function.
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Pomoci MALDI-TOF hmotnostni spektrometrie byla studovdna a zobrazena prostorovd
distribuce kutikuldrnich lipidt na celém povrchu téla much octomilky obecné (Drosophila
melanogaster).

Za ucelem studia morfologie povrchu much a stejné tak charakteru nanesené matrice
na vzorcich (v pfipadé MALDI-TOF experimentll) byla pouZita rastrovaci elektronova
mikroskopie.

Pomérné zastoupeni kutikuldrnich lipidi na jednotlivych astech téla much bylo pomoci
zobrazovaci hmotnostni spektrometrie sledovano napiiklad u triacylglycerolt, ale i dalSich
lipidi. Kromé toho byla pozornost vénovdna prenosu samciho anti-atraktantu a zdroven
agregaéniho faktoru (Z)-oktadec-11-enyl acetétu, ktery je fyziologicky lokalizovédn na $picce

samc¢tho abdomenu a ktery samec po dspesné kopulaci, jako biologicky aktivni latku, nanas{
na sami¢i abdomen.

Jednotlivé experimenty byly provedeny jak v reZimu LDI-TOF, tak MALDI-TOF s vyuZitim
hmotnostniho spektrometru MALDI micro MX (Waters, USA). V piipadé MALDI-TOF
byla jako matrice pouzita lithnd sdl kyseliny 2,5-dihydroxybenzoové [1], kterd byla
na vzorky sprejovdna pomoci rozprasovaci pistole [2]. Pro tspésné MALDI zobrazovani{ 3-
D biologického objektu byla navrZzena specidlni kovovd MALDI deska s profilovanymi
jamkami zajiStujici sprdvnou vySkovou fixaci a prostorovou orientaci samcd i samic

octomilky na desce.
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region of human IgA1 by use MALDI-TOF/TOF mass spectrometry
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A variety of proteins is posttranslationally modified with clustered sites of O-glycosylation.
The protein with clustered O-glycans isolated from a single source represents a population
of variably O-glycosylated isoforms that usually show a distinct distribution
of microheterogeneity in terms of number of chains, the sites of attachment and O-glycan
composition at given amino acid. Characterizing these clustered sites and understanding how
the distribution changes under different biological conditions or disease states is
an analytical challenge. Aberrantly glycosylated immunoglobulin alpha 1 (IgAl), with
galactose (Gal)-deficient hinge region (HR) O-glycans, plays a key role in the pathogenesis
of the disease IgA nephropathy (IgAN) [1]. Identification and determination of glycan
composition in the HR is therefore an important task for better understanding of the disease
mechanism and for potential diagnostic purposes. A recombinant polymeric immunoglobulin
alpha 1 (pIgAl) showing galactose deficiency in O-glycans from HR was used to mimic
the authentic protein produced by patients with IgAN. The performed research focused
on the optimization of sample preparation for enzymatic digestion and mass spectrometric
analysis, where a proper cysteine alkylation in combination with SDS-PAGE protein
separation and reversed-phase liquid chromatography peptide separation played a key role
for the successful mass spectrometry analysis of studied O-glycopeptides.Results obtained
from MALDI-TOF and TOF/TOF mass spectrometry were in a good agreement with data
from previous FT-ICR mass spectrometry measurements [2].The MALDI-TOF MS profile
of O-glycopeptides showed the distribution of various glycoforms present in the pIgAl
sample and the corresponding MALDI-TOF/TOF tandem mass spectrometry analysis
confirmed the modification sites. The results also helped to identify the sites with
the possible preferential galactose deficiency in O-glycosylation.
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