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ABSTRAKT PREZENTACE

Development of a surface acoustic wave nebulization ion source

David Goodlett ! *

1. University of Maryland

A surface acoustic wave (SAW) is an acoustic wave traveling along the surface of a material.
This phenomenon has been studied extensively in the field of electronics where SAW
devices are widely used as filters, oscillators and transformers [1]. In 2010 the first paper
describing their use for ion production for mass spectrometry was published, and the phrase
‘surface acoustic wave nebulization” (SAWN) coined to describe this phenomenon [2]. Ions
produced by SAWN are done so either in a continuous mode from a syringe pump
depositing liquid on a chip or in a pulsed manner. In either mode nebulization occurs from a
planar surface, with the opportunity to detect either positive- or negative-ions. Notably,
SAWN mass spectra of chemical compounds in solution, such as peptides and proteins that
are chemically basic in nature, commonly exhibit a shift toward lower average charge state
distribution than is observed by electrospray ionization (ESI) of the same solution.
Importantly, given that no DC voltage is applied to the liquid sample to produce ions, the
SAWN nebulized ions have been shown to produce ions of lower internal energy than ESI
[3]. We’ll present the results of our latest efforts to develop this method and couple it to
digital microfluidics, for sample preparation on chip, as well as to a novel, hybrid ion
mobility spectrometer coupled to a QExactive Orbitrap. Finally, we’ll review some very
simple applications that benefit from the simplicity and speed of SAWN like analysis of
fermented beverages.

* Korespondence: dgoodlett@rx.umaryland.edu

LITERATURA:

1. Lange K. et al.: Anal. Bioanal. Chem. 391(5), 1509-1519 (2008).
2. Heron S.R. et al.: Anal. Chem. 82(10), 3985-3989 (2010).
3. HuangY.etal.: J. Am. Soc. Mass Spectrom. 23(6), 1062-70 (2012).
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ABSTRAKT PREZENTACE

Desorption nanoelectrospray: a story of one ion source

Karel Lemr ! *

1. Univerzita Palackého v Olomouci

In 2004 desorption electrospray (DESI) opened the era of ambient ionization techniques.
DESI was soon followed by direct analysis in real time (DART, 2005) and more than 30 ion
sources exist nowadays. The ambient ionization occurs under atmospheric pressure and none
or only minimal sample preparation is required. Major ambient sampling processes cover
liquid extraction (spray desorption, liquid microjunction, substrate spray), thermal/chemical
desorption and laser desorption. For example drug or forensic analysis, metabolomics,
protein analysis, food quality control and mass spectrometry imaging were carried out using
these techniques.

In 2006 we designed desorption nanoelectrospray (nanoDESI). Primary charged droplets are
generated by a nanoelectrospray tip (2 um I.D.) without assistance of nebulizing gas
(although this gas is considered to be essential for DESI). Further development of nanoDESI
consisted in the improvement of robustness and later on in its coupling with a high
resolution instrument which has facilitated analyte identification. Ion formation was
investigated and high tolerance to salt in a sample was proved. NanoDESI was applied e.g.
in pharmaceutical analysis, identification of anthocyanins in wine and in chiral analysis of
pharmaceuticals in blood (diastereoisomers were generated directly in the source). Recently,
its applicability in mass spectrometry imaging was tested. Surface resolution better than 50
um was demonstrated using Rhodamine B patterns. Repeated imaging scans of the same
surface area were possible as low flow rate of spray liquid reduced undesirable washing
effects. Another application, tissue imaging, is under investigation.

* Korespondence: Karel.Lemr@upol.cz

LITERATURA:

1. Ranc V.etal.: Chem. Listy 101, 524-529 (2007).

2. Ranc V.etal.: Eur. J. Mass Spectrom. 14, 411-417 (2008).

3. Hartmanovd L. et al: Analyst in press (2016).
PODEKOVANI:

Many thanks to all my colleagues that “wrote” this story. Financial support by the Czech
Science Foundation is acknowledged (project P206/12/1150).
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ABSTRAKT PREZENTACE

Energy resolved CID and spectral comparisons

Karoly Vékey ! *, Fanni Bazso !, Oliver Ozohanics !, Agnes Gomory !, Lilla Turiak !,
Laszlo Drahos !

1. Research Centre for Natural Sciences, Hungarian Academy of Sciences

Collisional excitation and collision induced decomposition (CID) is a central aspect of the
highly successful MS/MS technique. In spite of its importance, collisional excitation is of
peripheral interest in most studies on MS/MS. In the present “Detlef Schroder” lecture we
shall look at energy dependent CID spectra to demonstrate its importance and inherent
possibilities.

We have developed/applied a mathematical formalism to characterize similarity of (tandem)
mass spectra. This allowed quantitative comparisons on energy dependence: how similar are
(or how similar can be) MS/MS spectra on various instruments. The most important
parameter changing the aspect of an MS/MS spectrum is the collision energy; which can be
varied on most instruments. We have studied energy dependence on various instruments and
instrument types, like QQQ, QTOF and ion trap instruments. We have also compared other
instrumental parameters, like the type and pressure of the collision gas; and compared the
influence of these parameters to that of the collision energy. We have also checked if the
laboratory-frame, or the centre of mass (com) frame collision energy is more useful for
quantitative comparisons.

These fundamental studies have been followed by structural studies on peptides and
glycopeptides. We shall show practical examples, how energy dependent mass spectra may
be used to gain structural information — either activation parameters or improvement in
structure assignment.

* Korespondence: vekey.karoly @ttk.mta.hu
PODEKOVANI:

OTKA 109006 for financial support.
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ABSTRAKT PREZENTACE

Infrared and visible photodissociation spectra of rhodamine
ions at 3 K in the gas phase

Juraj Jasik !, Rafael Navratil !, Ivan Némec 2, Jana Roithova 1 *

1. Department of Organic Chemistry, Charles University in Prague
2. Department of Inorganic Chemistry, Charles University in Prague

Rhodamines are class of compounds known for their interesting photophysical properties,
e.g. high quantum yields and both excitation and emission in the visible area of the
spectrum. Therefore they are widely used as dyes, gain mediums in dye lasers and
fluorescent labels in various physical, chemical and biological applications [1].

In this work the first helium-tagging photodissociation spectra in the visible range
(He@VisPD) using our special home-built instrument ISORI (Ion Spectroscopy of Reactive
Intermediates) will be presented and demonstrated for the selected Rhodamine dyes
(Rhodamine 123, Rhodamine 110 and Rhodamine 110’s silver salt) [2]. The ISORI
instrument allows us to measure visible and infrared spectra of mass-selected ions in the gas
phase at temperatures reaching 3 K [3]. At these conditions, helium—tagged ions are in their
ground vibrational state. Upon single-photon absorption, Rhodamine He@VisPD spectra
feature the Franck—Condon envelopes with strong 0-0 transition. Experimental
vibrationally-resolved spectra agree very well with the theoretical predictions for the
excitation from the ground singlet state SO to the first singlet excited state S1. Nice
agreement between the theoretical simulation of the Franck—Condon envelopes with the
measured He@ VisPD spectra implies a negligible effect of the helium atom on the structure
of Rhodamine ions, and therefore on the spectra.

In addition, the helium-tagging infrared photodissociation (IRPD) of Rhodamine ions will
also be presented and compared to the classical solid-state infrared spectra. Both the IRPD
spectra from the gas-phase and the solid-state IR spectra are accompanied by theoretical
predictions using DFT calculations.

* Korespondence: jana.roithova@natur.cuni.cz

LITERATURA:

1. Sabnis R.W.: Handbook of Fluorescent Dyes and Probes. John Wiley & Sons,
Hoboken, New Jersey (2015).

2. Jasik J.et. al.: J. Phys. Chem. A 119, 12648-12655 (2015).

3. Jasik J. et al.: Int. J. Mass Spectrom. 354-355, 204-210 (2013).

PODEKOVANI:

The authors gratefully acknowledge financial support from the European Research Council
(StG ISORI, No. 258299).
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ABSTRAKT PREZENTACE

Reakce iontdi H;O+ a NO+ s molekulami atmosféricky
vyznamnych monoterpent

Kristyna Sovovi !, Anatolii Spesyvyi !, Katefina Sindeldtova 2, Patrik Spangl ! *

1.J. Heyrovsky Institute of Physical Chemistry, Academy of Sciences of the Czech Republic
2. Institute of Information Theory and Automation, Dept. of Atmospheric Physics

Vegetace, predev§sim lesni ekosystémy, uvoliiuje do svého okoli velké mnoZstvi
nejriznéjsich t€kavych latek, tzv. biogennich emisi (BVOCs). Tyto latky rostlindm slouZzi pfi
jejich vyvoji a rastu nebo jako forma komunikace ¢i obrany va&i preddtorim. Pi{spévek
biogennich emisi je v porovndnim s antropogennimi emisemi az desetindsobny [1]. BVOC
latky se tak vyznamné podileji na reakcich probihajicich v troposféfe vedoucich k vzniku
pfizemnitho ozonu a sekunddrnich aerosolovych ¢éastic, PM10 [2]. Z hlediska
fotochemického modelovani atmosféry je nezbytné co nejpiesnéji stanovit koncentrace
a toky téchto ltek. Téma biogennich emisi je v soucasné dobé v popiedi védeckého zdjmu
i v oblasti hmotnostn{ spektrometrie, av§ak vétsina zavedenych technik umoznuje pouze off-
line analyzy vzorkii vzduchu (TD-GC/MS) zatimco on-line techniky (proton transfer
reaction mass spectrometry, PTR-MS) kvantifikuji pouze celkovou koncentraci majoritnich
BVOCs jako jsou monoterpeny a sesquiterpeny [3]. Cilem vyzkumu v oblasti iontové
chemie je tedy navrhnout reakéni schéma, které by umoznilo stanovit tyto latky v ovzdusi
selektivné a zpfesnit tak vstupni data pro atmosférické modelovdni. Jednou z mozZnosti je
pouziti mékkych chemicko ionizacnich technik SIFT-MS (selected ion flow tube MS)
a SIFDT-MS (selected ion flow drift tube MS) a rozliSit izomery na zikladé rozdilnych
intenzit jednotlivych iontovych fragmentl pifpadné zvyraznénych pomoci srazkové
indukované disociace pfimo v prostied{ driftové trubice.

* Korespondence: sovoval @natur.cuni.cz

LITERATURA:

1. Atkinson R. et al.: Atmosph. Environ. 37,197-219 (2003).
2. Presto A. et al.: Environ. Sci. Technol. 39,7046-7054 (2005).
3. Wang S.etal. : Int. J. Mass Spectrom. 228, 117-126 (2003) .
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ABSTRAKT PREZENTACE

Hmotnostni spektrometrie pro rychlé méreni stopovych
koncentraci tékavych latek ve vzduchu a dechu s pouzitim mékké
chemické ionizace: SIFT-MS, PTR-MS a SIFDT-MS

Patrik épanél 1*

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

Rostouci zdjem o rychlé a pfesné méfeni koncentraci stopovych mnoZzstvi latek pritomnych
ve vzduchu a podobnych matricich (headspace biologickych vzorkil, potravin nebo dech)
vedl ke konstrukci specializovanych hmotnostnich spektrometri zaloZenych na metodéach
hmotnostni spektrometrie v proudové trubici s vybranymi ionty, SIFT-MS, a hmotnostni
spektrometrie s reakcemi pfenosu protonu, PTR-MS. V soucasnosti je mozné témito
technikami béhem sekundy analyzovat pary t€kavych organickych ldtek i dalsi plyny jako
amoniak, sulfan nebo kyanovodik pfitomné ve vzduchu i v koncentracich mensich nez
objemovd miliardtina (ppbv). Reagentové ionty jsou vytvafeny v elektrickych vybojich
a doba, po kterou reaguji ionty s molekulami analyzovanych latek ve vzorku za tlaku 1 — 2
mbar je presné definovana, coz umoziiuje rychlou a pfesnou kvantifikaci analytd.

Principy SIFT-MS a PTR-MS hmotnostné spektrometrickych metod jsou zaloZeny na
iontové chemii a jsou dilezité pro jejich pouZziti v organické analyze. Reprezentativni
piiklady pouZiti téchto technik zahrnuji analyzu t€kavych metabolitd v klinickém vyzkumu,
biogennich tékavych organickych latek v atmosférickém monitoringu, chut'ové vyznamnych
latek v potravindfském vyzkumu a ochranu zdravi pracovniki v kontejnerové dopravé.

Na zdkladé zkuSenosti s analyzami pomoci SIFT-MS a PTR-MS probihd vyzkum mozZnosti
dalstho vyvoje téchto technik véetné nové popsané metody SIFDT-MS.

* Korespondence: spanel@jh-inst.cas.cz

LITERATURA:

1. Span&l P. and Smith D.: Mass Spectrom. Rev. 30, 236-267 (2011).
2. Smith D. and Spang&l P.: Trends in Analyt. Chem. 30, 945-959 (2011).
3. Spesyvyi A. et al.: Anal. Chem. 87, 12151-12160 (2015).

PODEKOVANI:

GACR projekt 13-28882S: Excitace, separace a fragmentace iontii v driftovém poli v SIFT-
MS pro okamZitou selektivni kvantifikaci stopovych plynii.

-15-


mailto:spanel@jh-inst.cas.cz
mailto:spanel@jh-inst.cas.cz

ABSTRAKT PREZENTACE

Comparative study of UO;** and Fe** complexation with
hydroxamate siderophore

Thibault Terencio !, Jana Roithova ! *, Michel Meyer 2, Jean-Claude Chambron 2

1. Department of Organic Chemistry, Faculty of Science, Charles University in Prague
2. Institut de Chimie Moléculaire de ['Université de Bourgogne (ICMUB)

Among actinides, uranium is particularly wide-spread because of its use in nuclear industry.
Uranium can contaminate sea water, soils, or rivers from abandoned mines [1]. Related to
this problem, complexation of uranium gained increasing interest in order to separate
uranium, from neptunium and plutonium, during treatment of nuclear fuel.

Hydroxamate ligands represent one category of siderophores. Their high affinity for Fe(III)
makes them particularly suitable in biological applications. It was shown that siderophores
can also bind to other metal ions[2]. thus highlighting their advantage in solving
environmental issues such as water pollution by heavy metals. Actinides are also known to
establish strong bonds with oxygen atoms, thus, it has been suggested that siderophores can
favorably bind to actinides [3].

The main objective of this work is to show to which extent the complexation of uranyl
(UO72*) and iron with a model hydroxamate (N-methylacetohydroxamate) is similar. In
order to gain a deeper insight into the interactions between the metals and the hydroxamate,
a combination of both theoretical calculations (DFT) and experimental data (IRMPD, mass,
CID) was conducted.

Comparison between IRMPD and theoretical IR spectra allows us to propose structures for
uranium and iron complexes. The results show that both complexations are similarly of
covalent nature with a strong ionic character, with a slightly stronger ionic character in
uranium complexes. While the bonding between the metals and the ligand is similar, the
unimolecular reactivity at elevated collision energies in the dissociation experiments differ.
The uranium complex shows a specific reactivity of the uranyl group with hydroxamate
leading to a water loss.

* Korespondence: jana.roithova@natur.cuni.cz

LITERATURA:

1. Dias da Cunha K. M. et al.: Environ. Geochem. Health 36 (3), 477-487 (2014).
2. Duchackova L. et al.: Chem. - A Eur. J. 15 (48), 13399-13405 (2009).
3. Raymond K. N. et al.: Inorganica Chim. Acta 94 (4), 193-204 (1984).
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ABSTRAKT PREZENTACE

Od EIMS po REIMS aneb 40 let s hmotnostni spektrometrii

Miroslav Flieger ! *

1. Institute of Microbiology of the CAS, Prague, CZ

Cilem této kritké prezentace neni jen ukdzat vysledky, kterych bylo dosazeno pomoci
hmotnostni spektrometrie béhem poslednich 40. let, ale pfedev§im podékovat vSem za
skvélou spolupréci.

Od pocatku své védecké Kkariéry jsem se zabyval izolaci a strukturdlni identifikaci
sekundédrnich metabolitd produkovanych submersnimi kulturami vlaknitych hub, predevsim
rodu Claviceps a tak mé prvni setkdni s hmotnostni spektrometrii se tykalo pravé
identifikace izolovanych latek. Pro méfeni spekter jsme vyuzivali hmotnostni spektrometr
Varian MAT 311 (70eV, teplota iontového zdroje 200°C) a NMR Jeol FX-60 (59.797 MHz
pro 1H 15.036 MHz pro 13C spektra. Pomoci téchto piistroji se podafilo identifikovat vice
jak deset novych alkaloidd nékolik jejich polosyntetickych derivatt. Zasadni zména nastala
v druhé poloviné 80. let kdy byly oba pfistroje nahrazeny novymi a to dvousektorovym
hmotnostnim spektrometrem Finnigamn Mat MAT 90 umoziujicim nékolik typd ionizace
(EI, CI a posléze FAB) a NMR spektrometrem VXR-400 Varian pracujicim na frekvenci 400
MHz pro 1H a 100 MHz pro 13C. I na téchto piistrojich jsme pokracovali v identifikaci
novych namelovych alkaloidd, jejich derivdtd (pfedevs§im glykosidt), degradacnich
produktl a vedlejsich produkti chemickych syntéz. Posledni dvé dekddy lze charakterizovat
bouilivym rozvojem technologii v¢éetné hmotnostni spektrometrie. Nové metody ionizace
MALDI, ESI, atd., nové analyzitory iontovd past, TOF a vyvoj FTMS, REIMS to vse

promitat.
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HPLC ve spojeni s ESI, MALDI a SALD ICP MS - detek¢ni
platforma pro charakterizaci metallothioneinti

Katerina Jégerova !, Iva BeneSova 23, Kristyna Dlabkova 2, Viktor Kanicky 27,
Jan Preisler 23 *

1. Masarykova univerzita, Brno, CR
2. Masarykova Univerzita, Brno, CR
3. Stiedoevropsky technologicky institut — CEITEC

V této praci predstavujeme pouziti nové detekéni platformy, kterd umoZnuje soucasné
spojeni konvencni LC-ESI MS s dvéma dal$imi detekénimi technikami: MALDI a laserova
desorpce za tGcasti substratu ICP MS. Jako modelovy systém byl zvolen metallothionein-1
(MT-1), nizkomolekularni protein schopny vazat velké mnozstvi kovt (napf. Zn, Cu, Cd,
Hg).

Komplexy MT-1 s kovy byly analyzovany na kolon¢ Vydac C8 (150 x 4.6 mm x 5 ym). Pro
separaci MT-1 forem (MT-1a, MT-2d, MT-2e) byl eludt vychazejici z HPLC rozdé€len. Jedna
¢ast toku byla vedena pfimo do ESI oTOF MS, druhd ¢ést byla nanesena ve formé 1.6 ul
frakci na plastovy tercik (Prespotted AnchorChip 96). Po zaschnuti byly nanesené frakce
prevrstveny 0.5 ul matrici (nasyceny roztok CHCA v 20% ACN (v/v), 1% TFA) s internim
standardem (In). Off-line MALDI TOF a gq-SALD ICP MS detekce byla provedena ze
stejného terciku.

On-line a off-line analyzou byly soucasné detekovany izoformy MT-1 (komplexy s kovy),
apoformy (formy bez kovi) a bylo stanoveno celkové mnoZstvi kovi obsaZené
v jednotlivych formach MT-1. Diky on-line ESI MS byly stanoveny komplexy MT-1 a jejich
stechiometrie s kovy. MALDI MS poskytla pfidavnou informaci o apoformdch a usnadnila
identifikaci forem MT-1. Pomoci SALD ICP MS bylo stanoveno pfesné mnoZstvi kovi
a zdroven jednotlivych forem metalloproteinti.

* Korespondence: preisler@chemi.muni.cz
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Interactome of human DNA damage-inducible protein 2
(Ddi2). What is the effect of different taging strategies and how to
increase the confidence of the emerging interaction map?

Martin Hubélek ! *, Michal Svoboda !, Jan Belza !, Kldra Grantz Saskové 12,
Jan Konvalinka !

1. Ustav organické chemie a biochemie AV C'R, V.
2. Katedra Biochemie, Pif UK Praha

DNA damage-inducible protein 1 (Ddil) is an eukaryotic protein whose role has been
implicated in DNA damage response (DDR) pathway. In spite of several structural and
functional studies, the biochemical function of Ddil has so far remained elusive. The Ddil
protein family is characterized by a highly conserved central domain homologous to
retroviral aspartyl proteases called retroviral protease-like domain (RVP) of Ddil. It also
posses an N-terminal ubiquitin-associated (UBA) domain that binds selectively to Lys48-
linked polyubiquitin chains and helical domain of Ddil (HDD) that is probably an
interaction module that mediates substrate recognition of protease-like domain. In yeast the
protein is indeed induced by DNA damage, plays role in cell cycle control and exocytosis. In
human, the domain structure varies slightly and the function of the protein is not known at
all. We performed a quantitative mass spectrometric analysis of potential binding partners of
human Ddi2 by FLAG tagging first N-terminus then C-terminus of the polypeptide chain.
Proteins binding to FLAG-Ddi2 were compared to the control cell lines during affinity
purification procedure followed by label free data independent analysis (SWATH). The
measurement was performed on 5600 TripleTOF, analysis in PeakView 2.2 and statistical
analysis was carried out in MarkerView. To confirm the newly found interactions we
selected one of the identified proteins (UV excision repair protein RAD23 homolog B) and
reverse the experiment. The results confirm the specific interaction of these proteins that
links Ddi2 into the process of ubiquitin dependent regulatory proteolysis.

* Korespondence: hubalek@uochb.cas.cz
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Protein profile of seminal plasma and functionality of
spermatozoa over the course of reproductive season in carp (Cyprinus
carpio) and rainbow trout (Oncorhynchus mykiss)

Anna Kolegova ! *, Petr Kotas 2, Jan St&rba 23, Marek Rodina !, J acky Cosson !,
Otomar Linhart !

1.FROV JCU
2. University of South Bohemia in Ceské Budéjovice, Faculty of Science
3. Institute of Parasitology, Biology Centre of Academy of Sciences of the Czech Republic

The purpose of the present study was to analyze changes of seminal plasma compositions,
sperm production characteristics and sperm motility traits during spawning season in
rainbow trout (Oncorhynchus mykiss) and common carp (Cyprinus carpio). The highest
average percentage of motile sperm cells (95.5 = 5.64 %) and spermatozoa velocity (265.78
+ 8.1 um/s) was observed in mid phase of spawning at 5 s post activation in both analyzed
species. Sperm volume and spermatozoa concentration generally increased first, then
decreased significantly towards the end of the season in both species. Seminal plasma
osmolality was 262-270 mOsmol kg'! in carp and 232-248 mOsmol kg-! in rainbow trout,
with small variation between each phase of spawning. Protein concentration of seminal
plasma was stable during the entire reproductive season in carp, however in rainbow trout
the highest amount of proteins (2.14 + 0.28 mg ml!) was observed in the middle period of
breeding. Seminal plasma composition in both experimental species was analyzed using 2D-
PAGE combined with MALDI-TOF/TOF MS. 16 differentially expressed spots from
rainbow trout seminal plasma and 13 protein spots from seminal plasma of carp were
changed over the course of reproductive period. The proteins identified as unique are
involved in the regulation of sperm motility, spermatogenesis, maintenance of sperm
membrane lipid stability and antioxidant protection. The current data set on physiological
and functional sperm parameters and protein patterns of seminal plasma during different
time of spawning will lead to a better understanding of fertilization and gamete quality and
can increase success of artificial insemination methods in these species.
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Advanced glycomic profiling in cancer research

Milos V. Novotny !2*

1. Indiana University, Bloomington, Indiana, USA
2. RECAMO, Masaryk Memorial Onclogical Institute, Brno, CZ

Both N- and O-linked glycans often appear as structural determinants in the most important
biological interactions involving immunity and cancer. Quantitative profiling of glycans in
physiological fluids and biopsies from cancer patients can thus provide a wealth of clinically
useful information. Different analytical methods have been employed in acquisition of
glycan profiles in different types of cancer and its stages: mostly MALDI- and ESI-mass
spectrometry (MS), but also HPLC-fluorescence and microchip electrophoresis/laser-
induced fluorescence (LIF) detection. Analytical outputs from different patient cohorts must
then be rigorously evaluated through the clinically established statistical procedures.
Biochemical interpretation of glycosylation mechanisms necessitates exact structural
assignments, which are not always clear from typical analytical data. Cancer biomarker
search often implicates the needs to resolve glycan isomers as a part of such interpretations.
The currently explored approaches to isomeric resolution of oligosaccharides involve
ultrahigh-pressure capillary LC, microchip electrophoresis, or ion-mobility spectrometry
used prior to mass spectrometry. Glycomic profiling applications will be exemplified
through the cancer samples of blood serum, ascitic fluids and urinary exosomes. During
recent investigations, emphasis has been placed on certain classes of N-glycans featuring
different positions of fucosyl residues, bisected structures, a-2,3- vs. a-2,6-linked sialyl-
substituted multiantennary glycans, and paucimannosidic structures. It can be shown that the
MS-based profiling and microchip electrophoresis/LIF provide complementary analytical
data. However, O-glycan profiling necessitates alternative sample treatment and analytical
strategies.

* Korespondence: novotny @indiana.edu
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Vyuziti hmotnostni spektrometrie v tiredni kontrole potravin

Petr Cuhra ! *

1. Stdtni zemédélskd a potravindiskd inspekce

Hmotnostni spektrometrie jiZz dnes patfi ke standardnimu vybaveni laboratofe zajist'ujici
analyzu potravin pro udcely dfedni kontroly. Z diive vyjimecné techniky, omezené na
kombinaci kvadrupolového analyzdtoru s plynovym chromatografem (GC-MSD) dnes
disponuje laboratof celou $kdlou variant hmotnostnich spektrometri a jejich kombinaci
s dal$imi separanimi technikami.

Prvni GC-MSD zafizeni bylo do prazské laboratofe Stdtni zemé&d&lské a potravindiské
inspekce (SZPI) pofizeno v roce 1987. Tehdy zafizeni slouzilo zejména pro stanoveni
a konfirmaci polychlorovanych bifenylti (PCB) a chlorovanych pesticidti jako bylo DDT,
HCB nebo HCH. V soucasné dobé je laboratof SZPI vybavena v oblasti plynové
chromatografie vedle jednoduchého kvadrupolu (GC-MS) také trojitym kvadrupolem (GC-
MS/MS) a hmotnostnim analyzdtorem na principu doby letu ve spojeni s dvourozmérnou
plynovou chromatografii (GCxGC-TOF).

S rozvojem moZnosti propojeni kapalinové chromatografie s hmotnostnimi spektrometry
(LC-MS) a s vyraznym pokrokem v jejich detekénich moZnostech doslo k rozsiteni této
techniky i do kontroly potravin. Prvnim zafizenim, které bylo urceno pro rutinni stanoveni
poldrnich pesticidd, bylo v roce 2002 pofizeni LC-MS na principu iontové pasti (LC-ITD).
Logickym pokracovani nastoleného trendu bylo v roce 2007 vybaveni laboratoie LC
s trojitym kvadrupolem (LC-MS/MS). V soucasné dobé je laboratoi vybavena celkem tiemi
LC-MS/MS sestavami a jednim hmotnostnim spektrometrem na principu doby letu
s vysokym rozliSenim (LC-QTOF).

Uvedené sestavy slouzi k celé Skédle analyz od stanoveni pesticidii, mykotoxint,
kontaminantd, anabolickych steroidil a biologicky aktivnich latek, pfes analyzy zaméfené na
odhalovan{ falSovan{ potravin aZ po proteomickou analyzu.
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Analyza nanocastic pomoci ICP MS s laserovou desorpci za
ucasti substratu

Jan Preisler 12, Iva BeneSovd 12, Kristyna Dlabkové !, FrantiSek Zelendk !,
Tom&s Vaculovi¢ 2, Viktor Kanicky !2

1. Ustav chemie, PFirodovédeckd fakulta, Masarykova Univerzita, Brno
2. CEITEC - Stiedoevropsky technologicky institut, Masarykova Univerzita, Brno

Rostouci pouzivani nanomateridlti a souvisejici potencidlni vliv na Zivotni prostiedi jsou
pfedmétem zdjmu védecké komunity i kontrolnich orgdnl. K charakterizaci nanomateridld
byla navrZena fada metod; jedna ze zavedenych analytickych metod je hmotnostn{
spektrometrie induk¢éné vazaného plazmatu (ICP MS) v reZimu detekce jednotlivych ¢éstic.
Za timto Ucelem jsou nanocdstice zavadény do plazmové hlavice pomoci zmlZovace nebo
generatord mikroskopickych kapek. V tomto priispévku pojednavdme o pouziti laserové
desorpce za Ucasti substratu (SALD), techniky zavddéni vzorku do ICP MS vyvinuté v nasi
skuping pro analyzu kapalnych vzorkd o submikrolitrovém objemu [1], pro charakterizaci
nanocastic.

Vzorky suspenze nanocdstic (s fddové stovkami nanocdstic v kapce o objemu 200 nl), jsou
naneseny a vysuSeny na siln€ absorbujici destiCce z polyethylentereftalatglykolu, kterd je
ablatovana pulsy laseru (213 nm) o relativné nizké hustoté energie (0,15 J/cm?). Vznikly
aerosol je zavddén do kvadrupdlového hmotnostniho spektrometru ICP.

Ukazuje se, Ze jednotlivé neporusené nanocCdstice mohou byt s vysokou ucinnosti
desorbovany z povrchu a dopraveny do plazmového hofdku. Experimentdlni podminky,
zejména hustota energie laseru, rychlost skenovéni vzorku, typ nosného plynu a jeho prutok,
byly peclivé optimalizovdny s cilem ziskat nejvy$si intenzitu signdlu nanocdstic, zvySit
transportni U¢innost a sniZit rozpad nanocdstic v desorpénim kroku. SALD ICP MS byla
ovéfovena pomoci referencniho materidlu zlatych nanocdstic a pouZita ke kvantitativni
analyze komeréné dostupného vzorku zlatych nanocéstic. Vysledky jsou porovniny se
zavedenou technikou ICP MS vyuZivajici zmlZovac [2].

* Korespondence: preisler@chemi.muni.cz
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Aplikace iontové mobility v analyze potravin

Ondrej Lacina !2*, Marie Fenclova 2, Vit Kosek 2, Jana Haj$lova 2

1.HPST s.ro.
2. Wsokd skola chemicko-technologickd v Praze

Iontovd mobilita (ion mobility, IM) v driftovaci trubici je pfes padesdt let zndmd technika
separace iontdi v plynné fazi, kde se ionty déli na zdkladé ndboje a tvaru molekuly. Diky
spojeni iontové mobility s hmotnostni spektrometrii, pfedev§im s analyzitory doby letu
iontd (time-of-flight, TOF) se v§ak v posledni dobé dostdvd do popfedi zdjmu v analyze
velkych i malych molekul. Potencidl pfidané separacni dimenze IM spolivd ve zvySeni
kapacity pikd, zlepSeni selektivity nebo v separaci izobarickych latek. Ddle IM v driftovaci
trubici umoznuje piimy vypocet primérného kolizniho prifezu molekuly (collision cross
section, CCS), ktery lze pouZit jako jedno z kritérii pro identifikaci analytd. Na druhou
stranu, kombinace IM ke hmotnostnimu analyzatoru ma Casto za nasledek sniZeni transmise

vy v

iontt, uzsi dynamicky rozsah a také diky dal§imu rozméru komplikovanéjsi data.

Techniku kapalinové chromatografie s TOF hmotnostnim analyzitorem vybavenym
iontovou mobilitou v driftovaci trubici lze vyuZit pro fadu aplikaci z oblasti z analyzy
potravin. Na piikladech jako je analyza konjugovanych mykotoxint v pivu nebo profilovéan{
whisky ukdZeme nejen vyhody, ale i limitace iontové mobility v analyze malych molekul.
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Vyznam Kklinické metabolomiky zaloZené na hmotnostni
spektrometrii

David Friedecky '2*, Radana Karlikova !, Lukas Najdekr !, Alzbéta Gardlo '3,
Edgar Faber 4, Katefina Micova !, Hana JaneCkova ! 2, Jaroslava Jacova 12, Karel Hron 3,
Tomdas Adam !5
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4. Hemato-onkologickd klinika, Fakultni nemocnice Olomouc
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Jiz nékolik dekdd hraje hmotnostni spektrometrie zdsadni roli v klinické diagnostice.
Usp&iné se tato technika aplikuje na oblast terapeutického monitorovani 16¢by, stanoveni
vybranych  biomarkert, toxikologicky screening anebo diagnostiku dédiénych
metabolickych poruch. Metabolomika je logickym vyvojovym krokem vpfed v komplexn{
analyze biologického materidlu. Zahrnuje Siroké spektrum metabolitd dle specifik zvolenych
separacnich technik (LC, GC). Jsou aplikovany dva rozdilné pfistupy — prvni, cilend
metabolomika, je zaloZena na relativni kvantifikaci vybranych metabolitl (fadové stovky) za
pomoci hmotnostnich analyzatori s jednotkovym rozlisenim (kvadrupdl, iontova past, trojity
kvadrupdl). Druhy pfistup, necilend metabolomika, vyuzivd vysoce rozliSujici hmotnostni
spektrometry (TOF, Orbitrap) pro komplexni screening tisicti komponent pfedstavujici
potencidlni metabolity. Metabolomicky workflow se sklada ze specifické pripravy vzorku,
méfeni, zpracovani a statistického vyhodnoceni dat. Kazdy krok obsahuje kritickd mista,
kterd casto byvaji zdrojem chyb a negativné ovliviluji vysledky ¢i interpretace
metabolomickych dat. V pfispévku budou prezentoviny klinické aplikace cilené a necilené
metabolomiky zaméfené na pochopeni patobiochemickych procesd (napf. u onkologickych
onemocnéni, neurodegenerativnich poruch) a hleddni novych biomarkerti dédi¢nych
metabolickych poruch.
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Molecular and elemental bioimaging of human brain tumors
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Glioblastoma is the most common malignant brain tumor. The survival rate can be enhanced
by surgical resection supported by contrast enhancement using a fluorescent dye. The
administration of 5-aminolevulinic acid (5-ALA), a natural precursor of hemoglobin with
fluorescent protoporphyrin IX (PPIX) as intermediate, has been established as an important
technique. In this study, a molecular and elemental imaging method combining spatially
resolved information from MALDI-MS and LA-ICP-MS is developed for the investigation
of 5-ALA, PPIX and heme distribution in human brain tumor tissue.

Experimental conditions for MALDI-MS measurements of 5-ALA, PPIX and heme were
optimized by dried droplet analysis of the pure substances. To improve signal to noise ratio,
MS/MS experiments were used for PPIX and heme detection. MALDI-MS analysis of the
tumor tissue were performed in four different modes using a shift in the pixel arrangement.
Small mass ranges were selected to obtain the highest sensitivity, the MS analysis of 5-ALA
and PPIX/heme was performed with two mass ranges. Moreover, MS/MS imaging of PPIX
and heme improved limits of detection and validated MS data. By applying the MALDI-MS
and MALDI-MS/MS imaging method to cryosections of human brain tumor, PPIX
accumulation in tissue of high tumor grade could be shown.

Elemental bioimaging of Fe, corresponding to heme, was performed by LA-ICP-MS. For
quantification, external calibration with homemade matrix-matched standards was used.
Matrix-matched standards based on HEC provided low limits of detection (LOD; 1.1 ug/g)
and quantification (LOQ; 3.5 ug/g) according to the 3- and 10-0 criterion. Fe accumulations
of over 200 pug/g could be found in the tumor tissue correlating well with blood vessel
distribution.
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Metabolite Mapper (M2): New processing-miningplatform
for high resolution mass spectral metabolomic "big data"

an Fesl 12*, Martin Moos !, Simek Petr !
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High-resolution mass spectrometry (HRMS) has rapidly expanded into biological,
biomedical and omics research and often generates tremendous data packages, typically
named "big data". In this contribution, we describe a new software-hardware platform for
the big data processing/mining obtained from non-targeted metabolomics LC-HRMS data
analysis. The hardware architecture consists of a series of multiprocessor computers and is
supported by the developed software tool called Metabolite Mapper (M2) which utilizes
distributed parallel computing services. The M2 organizes on-line data transfer from the
measuring LC-HRMS instrument and ultrafast processing of LC-HRMS large data sample
batches by the M2 platforms which is accomplished in a few minutes. The main M2 features
possess standard current metabolomics routines: peak picking, compound alignment,
prediction of the elemental composition based on heuristic rules, compounds identification
by the various in-house and online databases. Moreover the interactive web interface called
MetCloud enables remote data processing and mining. The remote access and
supercomputing “central mining utility” (CMU) facility developed at the Dept. of Applied
Informatics, University of South Bohemia, create a comfortable environment for the
effective data processing and mining of the acquired large LC-HRMS sample batches and
facilitate thus the time-consuming manipulation with the acquired and storaged HRMS big
data.
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Ureaza imobilizovana na magnetickych mikrocasticich pro
metabolomiku lidské moci
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Mocovina (urea) je jednou z hlavnich komponent matrice moci. Diky vysoké koncentraci
a poldrnimu charakteru komplikuje analyzy mocového metabolomu, zejména pii pouZiti
GC/MS techniky. Proto je nezbytné ureu pfed analyzou z moci odstanit. Od 70. let se
pouziva extrakce Ci uredza. Zatimco extrakce vyrazné méni mocovy metabolom (selektuje
pouze urCitou skupinu litek), uredza vnasi do vzorku fadu aktefakti. Cilem price bylo
vyvinout metodu piipravy vzorku pomoci uredzy imobilizované na magnetickych
mikroCdsticich a srovnat ji s rutinné pouzivanymi metodami piipravy vzorku (kyselou
extrakci do ethylacetdtu, oSetfeni volnou uredzou a vzorky bez tpravy). Byla pfipravena
uredza imobilizovand na mikrocdsticich MG100, vykazujici specifickou aktivitu 141 %
(oproti volné uredze), operacnf stabilitu 69 %, stabilitu po opakovaném rozmrazovani 83 %
a skladovaci stabilitu 100 % (1 mésic pfi -80 °C). Vliv raznych postupti pfipravy vzorku by
studovdn metodami cilené GC/MS analyzy (vybrané organické kyseliny s deklarovanou
koncentraci), necilené GC/MS analyzy (cely metabolom analyzovatelny pomoci GC/MS)
a cilené LC/MS analyzy (ostatni non-GC/MS metabolity). Pomoci analyzy standardniho
materidlu na bazi lidské moci bylo zjisté€no, Ze imobilizace uredzy na mikrocdstice vyrazné
sniZzuje mnoZstvi artefaktti i variabilitu metabolitd (prim&my CV extrakce 27 %, nativn{
11%, volné uredzy 8 %, imobilizované uredzy 4 %). Analyza hlavnich komponent
a Wilcoxoniv test prokdzaly, Ze mo¢ oSetfend imobilizovanou uredzou poskytuje
srovnatelné vysledky s dfive publikovanym piistupem zaloZenym na volné uredze. Vysoka
koncentrave urey v nativnich vzorcich znemozZnila pouZiti metody necilené metabolomické
analyzy. Nové vyvinuty pfistup pifpravy vzorku byl aplikovin na moci pacientil
s metabolickymi poruchami.
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Lignans are rich group of plant metabolites whose primary structural element are two phenyl
propane units. The role of lignans in plant metabolism is still discussed, but it is thought to
play a role in plant defense [1]. Aim of this work was the development of GC/MS methods
for the determination of lignans in samples of natural waters. As model analytes to optimize
their determination 7-hydroxymatairesinol as a representative of plant lignans and
enterolactone representing metabolites of lignans were selected. Due to the nature of
controlled substances the necessary step for the determination by gas chromatography is
derivatization of free -OH groups. Due to the expected low concentrations of lignans in the
samples, we decided to test a variety of derivatizing agents providing trimethylsilyl
derivatives in the highest yield. During the first validation tests on GC/MS, we found that
silyl derivatives of these two substances behave abnormally. The calibration curve did not
form the straight line, but is was convex. In this context, we tested the influence of inserts
silanization as prevention of analytes loss by adsorption to glass surfaces during sample
preparation and derivatization recovery depending on the method for preparation of
calibration solutions for individual calibration points. In the chromatography step, we tested
four different shapes of liners and two capillary columns with different stationary phase
polarity. None of these changes, however, affected the calibration curve character, as well as
various types of mass detectors (single and triple quadrupole and ion trap). For comparison
of calibration curves we included also analysis of the silyl derivatives by GC/FID and
checked the response of both underivatized lignans by HPLC DAD.
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The concentration of steroid substances in waste waters varies from fractions of nanograms
up to hundreds of ng/l of water and steroid compounds are often not removed from
wastewaters completly. It is therefore highly desirable to develop reliable and robust method
for the determination of steroids in water because of their estrogenic properties. Within the
project mentioned below the method was developed for the simultaneous determination of
steroids (total 19), 3 phytosterols and 5 biomarkers of anthropogenic activity (DEET,
cotinine, galaxolide, coprostanol and bisphenol A). The method comprises the following
steps: SPE on Oasis HLB, derivatization and determination using GC-MS. By optimization
of SPE parameters acceptable recovery of steroids was achieved (80-109 %), with standard
deviation in the range of 2-10 % for six determinations and 22 compounds in total. The
substances were eluted with 12 ml of methanol and methyl tert-butyl ether (10 + 90 v/v) and
derivatized using MSTFA activated with trimethylsilyl ethanethiol (act. II), which allows
simultaneous silylation of the hydroxy- and keto groups in a single step. Obtained
silylderivatives were measured on the triple quadrupole TSQ 8000 after their separation on
the fused silica capillary column DB-5 MS. Quantification was performed by SRM
technique using selected deuterated standards. For all tested compounds the linear
calibration range from 10 to 5000 ng/l was achieved under optimal conditions with the
correlation coefficient (R2) 0.99. Real water samples were collected in the constructed
wetland in the village Libni¢ near Ceské Budgjovice. From the measured inflow and outflow
concentrations it was found that steroid compounds are removed much more efficiently than
bioindicators of anthropogenic activity.
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Filamentous hemagglutinin (FHA) is a rod-shaped protein molecule that is heavily secreted
during infection of the Gram-negative bacterium Bordetella pertussis, the causative agent of
whooping cough. FHA is initially synthesized as a 370 kDa precursor (FhaB) that undergoes
proteolytic removal of its ~ 140 kDa C-terminal prodomain during translocation to the cell
surface. This processing is mediated by SphB1 protease and yields several secreted forms of
mature protein that range between 210 and 230 kDa in size. Despite FHA being one of the
major components of acellular pertussis vaccine the processing sites of FhaB remains to be
unknown. Here, we identified the C-terminal residues of two secreted forms of FHA as
alanine residues in position 2348 and 2228. Furthermore, we found ~ 12 kDa very C-
terminal part of FhaB prodomain to be secreted in large quantities to the extracellular milieu
during B. pertussis cultivation. This subdomain was shown to play important role during
murine respiratory tract infection and its structure-functional properties will be further
evaluated.
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Transcription factors (TF) regulate gene expression through interactions with DNA and other
regulatory proteins. Our understanding of this regulation depends on the knowledge of the
TF-DNA complex structure, which is accessible by the conventional methods (X-ray, NMR),
yet the process is still very challenging.

In this study we aimed at the development of complex but fast and straightforward MS3D
method allowing detailed description of a TF-DNA complex. As a starting point we selected
well-characterized model, the DNA binding domain of Forkhead-box transcription factor
(FOXO04), with its target DNA sequence - DAF-16 DNA native response element. On this
system we applied a palette of MS3D approaches including H/D exchange, protein-protein
and protein-DNA cross-linking to investigate the protein-DNA complex structure in
solution.
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Fucosylated proteins are widely present in all the different kingdoms of life. Fucose al,3-
linked to the core of the N-glycans is commonly found in invertebrates and also plants or
parasites. This type of fucosylation is immunogenic in mammals and is responsible for
allergic reaction to insect venom. The presence of core-fucosylated N-glycans was shown in
ticks as well using MALDI-TOF/TOF. These glycans were shown to be required for the
successful colonization of ticks by the pathogenic bacterium Anaplasma marginale.

To distinguish fucosylated proteins from the host (blood) and from the tick itself, we used
the alkyne derivative of fucose. The fucose-alkyne (Fuc-alk) incorporated into glycans by
the tick cells was labeled by Alexa 488-azide and biotin-azide using the Click reaction.

The utilization of Fuc-alk by tick cells was verified in the tick cell line CTVM/IRE 19. Next,
Fuc-alk was added to blood during artificial feeding of I. ricinus females. The presence of
fucosylated glycoproteins was confirmed in both tick cell lines and artificially fed ticks in all
studied tick organs. In the gut, fucosylated glycoproteins were localized to plasma
membranes of gut cells and to microvilli; all three types of acini were stained in salivary
glands; and fucosylated glycans seem to localize to endoplasmic reticulum and egg surface
layer in the ovary.

The labeled proteins were also purified using immunoprecipitation and the purified proteins
were identified by mass spectrometry. Similarly, non-labeled fucosylated glycoproteins were
purified using antibodies directed against core-al,3-fucose.

Several proteins were identified, such as histones, ATP synthase, heat shock proteins and
others.
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Protein identification using mass spectrometry can be done in several ways. One of them is
the application of peptide mass fingerprinting using MALDI-TOF MS, often combined with
MS/MS analysis of selected peptide precursors when the MS/MS option is available. This is
usually applied to in-gel digests from SDS-PAGE or 2-D gel electrophoresis separated
protein mixtures. This approach is relatively simple and fast, but often only part of digestion
derived peptides are observed. A separation step prior to MS analysis could improve
detection of peptides and the reliability of protein identification.

A commercial LC system can be used for peptide separation using reversed phase LC
separation. In this work, a microgradient device consisting of a microsyringe connected to
a short home-made capillary column in a plastic tubing is presented. The separation of
a simple protein digest mixture (e.g. from in-gel digestion of protein spot) takes about 15-20
min and can separate the peptide mixture e.g. into 24 spots on MALDI instead of one spot.
This usually results in an increased number of detected peptides that can also be separately
and more efficiently fragmented in the subsequent MS/MS analysis.

The presented simplified purification and separation of peptides is manual and increases the
time necessary for sample preparation and MS analysis. Thus its use lies in the application
either for samples where the simple and fast peptide mass fingerprinting did not provide
reliable protein identification or where a higher sequence coverage and analysis of peptide
modifications is required.
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Phlebotomine sand flies are only proven haematophagous vectors of leishmaniases affecting
about 350 million people in more than 98 countries worldwide and having two million new
cases each year. With the growing importance of phlebotomine-borne diseases the precise
sand fly identification is highly required to prevent the emergency of leishmaniasis and to
ensure vector control and monitoring. As an alternative to conventional morphology- and
molecular biology-based approches, we have recently introduced protein profiling using
MALDI-TOF mass spectrometry for accurate species identification of sand flies [1].

Our optimized protocol employs fast protein extraction from sand fly thorax and generates
intense, reproducible and species-specific spectra allowing reliable sand fly discrimination.
However, body parts such as wings and legs produce spectra of variable quality and low
reproducibility, probably due to little tissue available. We demonstrated that unlike bigger
dipteran vectors (mosquitoes, tsetse flies), these body parts are not suitable for mass
spectrometric species identification of sand flies.

We have initiated the assembly of our homemade reference database, which currently
consists of 16 different sand fly species representing three genera (Phlebotomus,
Sergentomyia, Lutzomyia) and two Phlebotomus subgenera (Larroussius, Adlerius). The
performance of the database was tested by a blind study with 154 specimens showing more
than 96% of correctly identified sand flies. Further, we analyzed more than 800 field-caught
specimens from two distinct geographical areas (Mediterranean and Caucasus regions). The
enlargement of our homebuilt database is currently in progress to increase its performance
and efficiency.
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Methylaéni déje v organizmu pievazné probihaji v jaterni tkdni a jsou velmi duleZité pfi
syntéze fosfolipidd a sirnych aminokyselin (SAA). Jednd se zejména o aminokyselinu
cystein a homocystein. Poruchy metabolismu fosfolipidi a SAA mlZeme pozorovat
u pacientd s metabolickym syndromem a u chorob jater (nealkoholové poskozeni jater,
cirhéza i hepatoceluldrni karcinom). SAA se vyskytuji v téle v oxidované a redukované
formé. SAA pri oxidaci vychytdvaji volné radikdly v bunce, a tak dochdzi ke sniZeni
oxida¢niho stresu a poskozeni DNA v organismu.

Hlavnim cilem této prace byla optimalizace preanalytické faze analyzy oxidacnich stavid
cysteinu, homocysteinu, glutathionu a cysteinylglycinu, derivatizace béZnych aminokyselin
(AA) a SAA kitem EZ:Faast (Phenomenex) a méfeni ziskanych produkti metodou LC-MS/
MS. Celkové mnoZzstvi SAA ve vzorku se méfi po redukéni reakci s dithiotreitolem.
Oxidované formy SAA se stanovuji po reakci s iodoacetamid. Iodoacetamid se ptidd ke
vzorku krve po odbéru, kde pisobi jako antioxida¢ni ¢inidlo.

Preanalytickd fdze stanoveni SAA a jejich méfeni metodou LC-MS/MS bylo
optimalizovano. Kalibraéni kfivky byly naméfeny pro vétSinu AA, korelaéni koeficienty
byly v rozmezi 0,98 - 0,80 pro SAA, 0,97 — 0,85 pro alifatické AA, 0,95 — 0,90 pro
aromatické AA. Déle byla ovéfena reprodukovatelnost a opakovatelnost metody na
smésném vzorku plazmy (n=10), varia¢ni koeficienty < 10% pro reprodukovatelnost a < 15%
pro opakovatelnost metody.

Zavedend metoda bude pouZita pro sledovdni zmén metabolismu SAA u pacientd
s hepatogastroenterologickou poruchou a bude zkouman jejich vztahu k rizikovym faktorim
aterosklerdzy, tj. k obezité a inzulinové rezistenci.
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Alterations in the glycosylation of proteins are associated with several cancers, especially
hepatocellular and colorectal carcinoma. Modern analytical methods which combines liquid
chromatography and mass spectrometry allow precise and sensitive description of these
changes. In this study, we use LC-MS/MS-MRM on a conventional triple quadrupole system
and ultra-high resolution data-independent analysis performed by FT-ICR, to quantify
specific glycopeptides in hepatocellular carcinoma, colorectal cancer, and liver metastasis of
colorectal cancer.

Serum proteins haptoglobin, hemopexin and complement factor H were enriched by ethanol
precipitation and individual fucosylated glycoforms of their N-glycopeptides were compared
with thein nonfucosylated glycoforms. Also sialylated glycoforms of an O-glycopeptides of
hemopexin were analyzed in the same sample. We observed significant increase in
fucosylation of all three serum proteins and increase in doubly sialylated glycoforms of
hemopexin in hepatocellular carcinoma of hepatitis C viral etiology by both LC-MS
methods.

The results of the LC-MS/MS-MRM and data independent FT-ICR analyses provide
comparable quantitative readouts in spite of chromatographic, mass spectrometric and data
analysis differences. Our results suggest that both workflows allow adequate quantification
of glycopeptides and suggest that hepatocellular carcinoma of HCV etiology differs in
glycosylation from colorectal cancer and liver metastasis of colorectal cancer.
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Volatile biomarkers of lipid peroxidation are important in several areas including early stage
cancer diagnosis. Peroxidation of membrane lipids leads to loss of membrane fluidity and
impaired cellular functioning [1]. The known volatile metabolites of lipid peroxidation
include pentane, pentanal, hexanal, and even malondialdehyde (MDA) are highly instable.
Thus, a detail study of the processes of lipid peroxidation of membranes requires fast and
accurate analytical techniques.

Selected ion flow tube mass spectrometry (SIFT-MS) is one such technique that allows
rapid, accurate, precise and reliable quantification of the concentrations of volatile
compounds [2]. Direct sampling of head space allows real-time quantification which is
needed in understanding of fast running peroxidation processes [3]. Electrochemistry can be
used as a fast technique to generate reactive oxygen species (ROS) and in combination with
SIFT-MS it forms a method to study lipid peroxidation stress in-vitro.

To demonstrate the value of this developed technique, we have carried out experiments on
evaluation of peroxidation stress of membranes induced by hydrogen peroxide acting both
on synthetic lipid membranes and cultured cancer cells. Indirect peroxidation of linoleic acid
by electrochemically generated ROS was performed in combination with real-time SIFT-MS
quantification of malondialdehyde. Results show increase of volatile malondialdehyde in
head space (20 - 150 ppbv). Indirect electrochemical peroxidation has been applied to lung
cancer cell in-vitro models. The results demonstrate that peroxidative stress induced by
electrochemical indirect peroxidation can be evaluated in head space using SIFT-MS and
malondialdehyde and hexanal are potentially useful volatile biomarkers.
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The way proteins function in nature is often not only determined by their three dimensional
structure, but also by their conformational dynamics and oligomeric state in solution. Such is
also the case for WrbA (expanded as Tryptophan repressor-binding protein A), which is a
flavin dependent oxidoreductase involved in the defense of many organisms against
oxidative stress. High resolution structure of this protein was solved by X-ray
crystallography [1] and revealed the protein in its biologically active homotetrameric
assembly. However, it has also been found that in solution the protein is present in a
dynamic equilibrium between its monomeric, dimeric and tetrameric species. Intriguingly,
the protein was crystallized both with and without its FMN cofactor, but each time with
protein dimer in crystal asymmetric unit formed through different oligomerization interface.

Therefore, in the present work we focused on studying the behavior of WrbA protein in
solution. For this we combined analytical ultracentrifugation with a range of structural mass
spectrometric techniques, ranging from protein native MS with ion mobility, through
hydrogen/deuterium exchange to chemical cross-linking with different types of molecular
probes. Together, the integrated data from these techniques enabled us to determine how
external factors such as solution temperature, protein concentration and the presence of
cofactor influence the oligomeric state of WrbA protein and its local conformational
dynamics. Furthermore, it also provided an insight into the oligomerization mechanism and
uncovered the interfaces involved in dimerization and tetramerization events.
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In the eukaryotic cells, Hsp70 and Hsp90 molecular chaperones mediate protein folding and
pre-protein cytosolic transport in cooperation with number of co-chaperone proteins. Among
the co-chaperones belong large group of proteins containing TPR domains which recognize
C terminal EEVD motif of both molecular chaperones. Tomm34 protein, containing two
TPR domains has been recently described as Hsp70/Hsp90 scaffolding co-chaperone. In this
project we studied the architecture, ATP dependency and functional consequences of Hsp70
interaction with Tomm34 protein [1].

Chaperons (Hsp90 and Hsp70) and co-chaperones (Tomm34, HOP) and selected mutant
variants of these proteins were expressed in E. coli and purified with by metal ion affinity
chromatography. Following the purification, His-Tag was removed by TEV protease
cleavage and gel filtration chromatography. Proper function of prepared proteins has been
tested with pull-down assays, ITC experiments and luciferase refolding assay. Hydrogen/
deuterium exchange experiments were performed for Hsp70 alone, or in the presence of co-
chaperones, with or without ATP. Samples were analyzed by LC-FT-MS.

Pull down assays showed ATP dependency of Hsp70-Tomm34 interaction. Detailed study of
the Hsp70-Tomm34 interaction involving individual Hsp70 domains, ATP/ADP/nucleotide-
free conditions revealed that cooperation of both Hsp70 domains is required for binding and
this interaction is driven by ATP binding to Hsp70.
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Malvice a peckovice jsou zdrojem $iroké $kaly antioxidantti. Antioxidanty maji komplexn{
vliv na lidské zdravi pocinaje schopnosti eliminovat negativni dG¢inky volnych radikalt
v krvi, pozitivné plisobit na procesy regulace tlaku krve a hladiny glukézy v krvi aZ po
sniZeni vyskytu neurodegenerativnich, kardiovaskuldrnich a onkologickych onemocnéni.

Antioxidanty se nachdzeji prakticky ve vSech rostlinnych materidlech (plody, listy, kofeny
rostlin). Trendem poslednich let je identifikovat a kvantifikovat antioxidanty a to i ve
sloZitych matricich se zvdZenim efektd pfipravy vzorkd a vlivu enzymi pfed analyzou. Pro
komplexni d¢inek pifirodnich antioxidantd na lidské zdravi je nutné zvaZovat i plsobeni
stfevnich bakterif.

K izolaci antioxidanti z malvic a peckovic byla pouZita jednoduchd extrakéni technika
methanolem. Nésledné byla pro stanoveni obsahu antioxidantii v jednotlivych ¢dstech plodd
pouzita gradientovd separace na oktadecylové staciondrni fazi s vodné-organickou mobiln{
fazi (0.1 % kyseliny mraven¢i v metanolu, resp. vodé) s hmotnostni detekci s negativni
elektrosprejovou ionizaci v MRM médu (Multiple Reaction Monitoring). Nalezené hodnoty
antioxidantl byly verifikovany HPLC analyzou s multikandlovou elektrochemickou detekc{
CoulArray. Byly sledovany obsahy latek: katechin, epikatechin, floridzin, rutin, amygdalin.
Vypracovand metoda bude nadile zdokonalovadna a validovdna a pouZzivdna pro potieby
naSich vyzkumnych projektti pro vyzkum bioaktivnich litek zejména v jablkéch a tfesnich.
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Multimodal imaging is a rapidly growing and broad discipline widely used in the analysis of
a variety of biological surfaces. Biological tissues are considered as spatially,
morphologically and metabolically complex samples. Currently, the multimodal imaging
approach involving MALDI, DESI, SIMS, LA-ICP ionization techniques is capable to
provide a detailed insight into the molecular/elemental composition of biological surfaces
and also could overcome the limitations of a single mass spectrometry imaging (MSI).

Images obtained by an each imaging technique could be slightly shifted due to the hardware
setup of a given ion source. For the correct image fusion the fiducial markers (FMs) need to
be applied. FMs’ composition is driven by the fact that elements/molecules have to be
detectable by each intended technique. Properly selected FMs then enable the comparison of
2D distribution images as well as 3D reconstruction of images across imaging techniques.
Additionally, the 3D reconstruction requires a well-defined spacing between tissue sections
throughout a biological specimen and the presence of three FMs.

In this contribution we probed the application of FMs for the alignment of the images
obtained from MALDI, DESI and LA-ICP MSI. The FMs are based on the mixture of
Rhodamine B (10 mg.mL!), ionic silver (100 mg.L-') and 100 nm gold nanoparticles (5
mg.L1) in poly[N-(2-hydroxypropyl)methacrylamide] solution (100 mg.mL-!), which was
gradually injected into the biological samples with insulin syringe (300 ym needle OD). Our
application of the FMs mixture led to accurate alignment and scaling of the 2D MSI images.
This concept will further be tested in 3D multimodal approach and for application in
scanning electron microscopy—energy dispersive X-ray spectroscopy (SEM-EDS).
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Biochemically activated surfaces, usually prepared by covalent immobilization of
molecules, are widely used in many scientific and industrial areas. Several alternative
methods for immobilization of biochemically active molecules onto conductive surfaces
were recently published. Soft-landing, one of these approaches, was successfully used for
nondestructive depositing of biomolecules in vacuum. Ambient soft-landing operating under
atmospheric pressure enables noncovalent, but strong and stable interaction between the
molecule and conductive surface. After deposition biomolecules still keep their biochemical
activity after deposition using this approach.

Aspartic proteases pepsin, rhizopuspepsin and their mixture were deposited onto conductive
glass surface using lab-made nano-electrospray apparatus operating under atmospheric
pressure. Different parameters such as desolvatation temperature, voltages and time of
deposition were optimized to retain the biological activity of proteases during the ambient
ion landing. The functionality of immobilized proteases on MALDI surfaces was
demonstrated by in-situ digestion of myoglobin. Products of digestion were analyzed by
MALDI-TOF and MALDI-FT ICR mass spectrometers. Sequence coverage of myoglobin
reached hundred percent for each protease. Pepsin provided long peptides with low spatial
resolution in comparison with rhizopuspepsin which produced shorter, but less overlapped
peptides. The best results were achieved by mixture of both immobilized proteases. The
proteases combination provided full sequence coverage of myoglobin with more overlapping
peptides. Our preliminary results indicate high potential of proteolytic active chips prepared
by ambient ion landing for fast protein hydrogen/deuterium exchange experiments.
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Matrix assisted laser desorption ionization (MALDI) mass spectrometry imaging is
a powerful tool for investigating the distribution of small drugs, metabolites, lipids, peptides
as well as proteins within the tissue. Desorption electrospray ionization (DESI),
commercialized relatively recently works under ambient conditions. DESI imaging doesn’t
require any considerable sample preparation or matrix deposition, which brings good
opportunity to monitor molecular changes also in the low mass range.

MALDI on FTICR instrument (Bruker Solarix) and DESI imaging (Synapt G2Si) were
successfully applied for investigation of biological alterations in melanoma B16/F10 (ATCC
CRL-6475) which is a metastazing poorly treatable tumor in C57BL/6 mice. Upon
subcutaneous injection, the cancer cells form primary tumor focus. From the primary site the
cancer cells spread typically to lungs and other organs. In fact, this increases the need of
reliable melanoma biomarker discovery for possible future early diagnosis and treatment.

Our recent results revealed notably different lipid profiles of overall tumor spectrum and
non-affected skin tissue spectrum. The most significant changes were observed in lipid
composition which is in accordance with previously reported results linked to malignant
transformations in cancer cells [1,2]. Phosphatidic acids (PA), phosphatidylethanolamines
(PE) and phosphatidylcholines (PC) showed much higher abundance in tumor tissue
contrary to controls. The most significant disease biomarker is PC(34:1), already reported in
patent literature [3]. Metabolite differences are apparent even without the application of
statistic tools. In tumor microenvironment we will attempt to distinguish the features coming
from tumor tissue and/or from inflammation itself.
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As a contribution to the continuing search for biomarkers of lung and airways infection by
Pseudomonas aeruginosa (PA) in cystic fibrosis (CF) patients, we have analysed the volatile
metabolites released by common infectious bacteria in CF: Staphylococcus aureus (SA) and
Stenotrophomonas maltophilia (SM). These pathogens are generally harmless to healthy
people but they may cause serious infections in patients with severe underlying disease or
impaired immunity including CF patients. Early diagnosis and antibiotic treatment of such
infections can improve the prognosis and extend the patient’s life.

Volatile organic compounds (VOCs) emitted from strains belonging to different species of
CF pathogens were analysed by selected ion flow tube mass spectrometry (SIFT-MS). In
order to avoid the influence of media composition during the in vitro studies all strains were
cultured on three different liquid media. The headspace of the bacterial cultures was
analysed using the standard set of SIFT-MS reagent ions to produce analyte ions that
identify the neutral trace compounds present in the headspace. The count rates of these
analyte ions provide accurate absolute quantification of the precursor neutral trace
compounds down to concentrations as low as parts-per-billion by volume, ppbv. The
concentration of compounds quantified by SIFT-MS were assessed by principal component
analysis (PCA). PCA methods have been used in the present work to visualize the
differences in the composition headspace concentration of VOCs emitted by different CF
pathogens. The main compounds important for discrimination between the pathogens were
then quantified in breath of 55 CF patients recruited at the Prague Motol University Hospital
(37 were assessed as free from PA and 18 were infected with PA).
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Analysis of protein interaction networks is of great importance in biological research, since
understanding the principles of proteins collaboration would improve our knowledge of
biological structures and mechanisms. The combination of affinity purification and mass
spectrometry is currently the most powerful technique for the determination of specific
protein interactors. In this study, we used the immunoaffinity purification coupled with mass
spectrometric detection for the determination of specific interaction partners of plant
flotillins, proteins that more likely participate in plant signal transduction pathways.
However, flotillins are proteins associated to plasma membrane microdomains, which
complicates their purification. Therefore, we used chemical crosslinking to maintain the
specific interactions between the proteins in studied complexes prior to their extraction by
ionic detergent and immunoaffinity purification. Using this approach, we were able to detect
possible flotillins interactors, mainly participating in the response to water stress or in the
protein transport.
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The high resolution mass spectrometry (HRMS) is widely used in drug metabolism studies
nowadays. Commonly methods employing known biotransformation reactions are used.
However this approach can often miss uncommon reactions or structural rearrangements.
Statistical analysis based on processed full scan HRMS data can be used to circumvent this
problem and detect new xenobiotic metabolites [1].

In this study plasma samples from patients using imatinib (n = 19) were analyzed together
with control samples from healthy volunteers (n = 19) by liquid chromatography coupled to
high resolution mass spectrometry (LC-HRMS, Orbitrap Elite MS). Data were processed by
XCMS (peak finding) and CAMERA (isotope and adduct labeling) in R software. Resulting
data matrix consisted of feature identities (retention time and m/z), feature abundancs and
sample identities. The features occurring only in imatinib group were selected as potential
metabolites (Mann-Whitney test, p < 0.05). After exclusion of already known imatinib
metabolites, the rest of features unique for imatinib group were left for further MS2 — MS4
analysis. The Mass Frontier 7.0 software was used for identification of new metabolites and
their fragments. Eleven new metabolites of phase I (e.g. dioxidation plus didehydrogenation)
and phase II (e.g. conjugation with dipeptides) metabolism were identified. The limitation of
described procedure is low sensitivity towards less abundant metabolites. Therefore the
optimal procedure for drug metabolization study would comprise combination of both
approaches, the first identifies unusual metabolites and the second sensitively captures
predictable compounds.
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Transition metals complexes with polydentate ligands find applications as catalysts in
various reactions.!!l They are particularly interesting because of their ability to stabilize
higher oxidation states of the central metals.[23! Pyridine dicarboxamide represents one of
the members of the pincer ligand family and significant attention was payed to the research
of its coordination chemistry.

In this work, negatively charged [Cu(L-2H)(CH3COO)]- and [Cu(L-2H)(CH30)]- complexes
(L=N,N-bis|2,6-diisopropylphenyl]-2,6-pyridinedicarboxamide) were studied in the gas
phase by using electrospray ionization mass spectrometry (ESI-MS). Unimolecular
reactivity of both complexes shows a competition between the process leading to the
reduction of copper(Il) to copper(I) and the chemical reactivity of the counter ions. The first
process is associated with the elimination of the counter ion as radical (i.e. acetoxy or
methoxy radical). The chemical reactivity depends of the nature of the counter ion. The
acetate counter ion is able to make a C-H activation of the ligand and therefore, we can
observe elimination of neutral acetic acid in the collision induced dissociation (CID)
experiment. The methanolate, on contrary, undergoes a rearrangement to form
formaldehyde. The excess hydrogen atom can be transferred to one of the nitrogen atoms of
the pincer ligand which would have to be associated with reduction of copper(Il) to
copper(0). Alternatively, the hydrogen atom can be transferred to the copper ion as hydride
leaving the copper center in the oxidation state II. Infrared multiphoton dissociation
(IRMPD) spectroscopy and DFT calculations clearly revealed that the second variant is
correct.
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Mykotoxiny jsou toxické nizkomolekuldrni sekunddrni metabolity mikroskopickych
vldknitych hub (plisni), které béZné kontaminuji hospodarské plodiny a tim se dostdvaji déle
do potravinafskych vyrobku a krmiv. Nasledné expozice mykotoxiny potom mohou mit fadu
nebezpeénych, akutnich i chronickych u¢inkti na zdravi lidi zvifat. Mykotoxiny jsou
chemicky i teplotné stabilni latky a jejich pfechod do vyrobkl uréenych k lidské spotiebé
zavisi na jejich rozpustnosti, sloZeni, pouZité vyrobni technologii a dalSich okolnostech.
Eliminace rizik kontaminace mykotoxiny zahrnuje jednak preventivni postupy v pribéhu
vegetace a pred sklizni, jednak ndslednd poskliziiovd oSetfeni. Mezi tyto postupy patif
pouZiti rGznych chemikalii, radiacni ozédfeni, ozénovani, tepelnd oSetfovani, mechanické
obruSovani zrn, alkalizace, vyluhovéani, izomeriza¢ni postupy, pfipravky mikrobidlni
a enzymatické [1], v posledni dob€ i parazitické fungdlni. Cilem je vyvinout takové
spektrum mikroorganismi a jejich produkt a sou¢asné aplikovatelné v redlné zeméd&lské
a zpracovatelské praxi. Moderni technologii, kterd prichdzi do primyslové praxe, je
opracovani povrchii nizkoteplotnim plazmovym vybojem. Vyzkum sméfuje také na
modifikaci povrchu semen a plodd rostlin, kde pfi aplikaci dochazi k dezinfekci plodid
a inhibici plisni, a plsobenim plazmatu za atmosférického tlaku k degradaci nékterych
mykotoxind [2].

Cilem na$i price bylo sledovat zmény obsahu vybranych mykotoxind v zrnu jeémene
a sladu vlivem oSetfeni pomoci nizkoteplotniho plazmatu. K tomu jsme pouzili metodu LC-
MS/MS [3].
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New designer drugs are chemical variations of older traditional stimulant drugs, popularly
known as “bath salts”. These compounds are synthetic derivatives of psychedelic chemicals
known as cathinones, tryptamines, phenethylamines and piperazines. They are chemically
altered so that they are not technically illegal yet pose the same health risks as the controlled
drugs. They may develop severe heath symptoms including paranoia, rapid heart rates and
suicidal thoughts. These new chemicals vary by slight changes to the chemical structure by
variation in e.g. alkyl side-chains. These virtually endless possible chemical variations have
given law enforcement and testing laboratories a series of challenges to overcome in order to
provide testing of these new materials.

Since all chemical species absorb and have unique gas phase absorption cross sections in
120-240 nm wavelength range, we have chosen the universal detection capabilities of
Vacuum Ultraviolet Detector (VUV) for analysis of these compounds. Fifteen different new
designer drugs were probed (cathinones and phenethylamines). Mass detection limits and
retention time for each analyte were recorded upon on-column injection. Then, we have
prepared several mixtures and also shown the ability of VUV to distinguish isobaric
substances. Because these compounds are generally basic amines, we successfully extracted
them from urine under basic conditions.
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Je¢men sety je zdkladni surovinou pro vyrobu sladu v tradi¢nich pivovarskych zemich. Na
jecmeni se vyskytuje Siroké spektrum fytopatogennich hub, které napadaji rostlinu béhem
fazi rastu, zrani, sklizné (Fusarium, Alternaria) a skladovani (Aspergillus, Penicillium).
Infekce je¢mene témito patogennimi vldknitymi mikromycetami vede k vynosovym ztratdm,
sniZeni kli¢ivosti a sladovnické kvality zrna. Jako soucdst svého sekunddrniho metabolismu
mohou patogenni plisné produkovat mykotoxiny [1].

Vyroba sladu - fizené klicen{ obilnych zrn - je komplexni biologicky proces, ktery zahrnuje
Sirokou Skdlu biochemickych a fyziologickych reakci. Pfi sladovdni kontaminovaného
jeCmene vznikaji vyhodné podminky pro rozvoj toxinogennich plisni. Béhem maéceni,
kli¢eni i hvozdén{ jsou plisné stale schopny ristu a tvofeni mykotoxind [2].

Od roku 2014 probihd v tradi¢ni humnové sladovné v Ceské republice pravidelny odbér
meziproduktti vyroby sladu. V odebranych vzorcich je provadéno hodnoceni mykofléry
a stanoveni vybranych mykotoxinti a dalSich faktori, které maji vliv na kvalitu sladu.

Pro analytické stanoveni vybranych mykotoxind v meziproduktech vyroby sladu byla
pouZzita metoda LC-MS/MS po predchozim precisténi vzork [3].

Cilem této prace je na zdkladé dlouhodobého monitoringu procesu vyroby sladu v redlnych

podminkédch sladovny nalézt vztahy mezi jednotlivymi pfi¢inami odpovédnymi za kvalitu
piva.
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The cellular compositions of the systemic and pulmonary arterial walls are very similar.
However the functional characteristics of these vessels show many differences. One of the
most noticeable is in their reaction to hypoxia. We assume this difference can be
consequence of the smooth muscle cells (SMCs) protein composition of the peripheral
arteries. Thus we carried out the proteomic analysis of the SMCs obtained from the
peripheral systemic and pulmonary vessels.

Peripheral pulmonary and mesenteric arteries were dissected from 6 adult males Wistar rats
under the microscopic control. Smooth muscle cells were obtained by the enzymatic
digestion of the vascular fragments and the isolated material was subjected to sonication in
lysis buffer. Protein mixture was analyzed by two-dimensional gel SDS-polyacrylamide
electrophoresis and identified using nLC-MS/MS.

We detected the significant differences in the protein composition between the samples
separated from the pulmonary and systemic smooth muscle cells. We detected proteins more
abundant in pulmonary SMCs (vinculin, annexins (A1, A3, and AS5), 14-3-3 proteins (zeta/
delta, theta, beta/alpha, eta), Rho GDP-dissociation inhibitor 1) and in systemic SMCs
(disulfide-isomerase, aldehyde dehydrogenase).

These results bring new findings about extracellular matrix of pulmonary and systemic
peripheral arterial walls.
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Emissions of biogenic volatile organic compounds, BVOCs (especially isoprene, mono- and
sesquiterpenes), play a critical role in tropospheric chemistry and are associated with ozone
production and secondary aerosol formation [1]. Proper measurement of concentrations and
fluxes of these compounds is thus important for the purpose of atmospheric photochemical
modelling. Unfortunately currently the estimations of biogenic emissions are uncertain. The
topic of BVOC:s is therefore currently at the forefront of research interest in environmental
mass spectrometry; however most of the techniques allow only off-line analysis of air
sample (e.g. TD-GC/MS) whilst the on-line techniques (e.g. proton transfer reaction mass
spectrometry, PTR-MS) quantify only a total concentration of mono- or sesquiterpenes [2].
Thus, there is a need for analytical technique or methodology that would allow selective
monitoring of individual isomers of mono- and sesquiterpenes in real time. The aim of this
study is to develop a new analytical method that would allow studies of BVOC in the
atmosphere to be carried out selectively and specifically in real time using SIFT-MS and
SIFDT-MS techniques. One way to distinguish terpenes isomers is based on differences
between their ionised fragments fractions [3] as a function of a range of the collisional
energies with the He carrier gas in a drift tube reactor.
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Pfi studiu bioremediace organickych polutanti pomoci degradujicth mikroorganismi je
k dispozici nékolik pfistupd charakterizace a studia participujicich mikroorganismi. Kromé
analytického a ekotoxikologického vyhodnoceni rozsaku biodegradace je dileZitym
aspektem popis a sledovdni vyvoje mikroorganismi. K tomu lze vyuZit klasické
mikrobiologické techniky, které ovSem popisuji pouze kultivovatelné mikroorganismy (cca
1-5% druhti), a s vyhodou moderni postupy molekularni biologie zaloZené obvykle na
principu sekvence DNA. Dal§im sice méné informacné obsazné&j$im, ale znatelné rychlej$im
a mnohdy pfesn&js§im postupem je chemicko analytickd analyza biomarkerd mikroorganismut
napt. analyza fosfolipidickych mastnych kyselin (PLFA). Tato technika umoznuje ¢lenéni
mikroorganismi na nékolik skupin (G+, G-, aktinomycety, houby apod.) a velice pfesné
popisuje zmény v mikrobidlni biomase téchto skupin. Pokud se vyuZiji znacené polutanty,
Ize sledovat i aktivni degradujici mikrofloru a detekce !3C obohaceni membrinovych
mastnych kyselin poskytuje nezvratny dikaz o probihajici mikrobidlni transformaci. PLFA
technika navic umoznuje ekotoxikologické hodnoceni antropogenné zatiZeného prostiedi.
Vysledky presentovanych studii pfi biodegradace polycyklickych aromatickych uhlovodika
pomoci metody kompostovani ukéazaly, Ze PLFA metoda je velice vhodna pro popis procest
pii takto komplexnich a heterogennich matric. Aplikace GC-IRMS umoznila sledovat
dynamiku degradujicich populaci a prokdzala, participaci jednotlivych skupin mikrobt pfi
dekontaminaci v rozsahu 98-99%.
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Béhem poslednich dvaceti let dochdzi k enormnimu ndrdstu ve vyvoji a pouZziti
nanomateridli. Neustdle se zvySujici produkce nanoCastic vede k jejich zaclenovani do
Zivotniho prostiedi, tedy ke zvyseni rizika pro Zivé organismy. Zelezné nanomateridly na
bazi nulamocného nanoZeleza (nZVI) se vyuZivaji v sanacnich technologiich
k dekontaminaci podzemnich vod ¢i kontaminovanych ploch. V mistech aplikace Zeleznych
nanomateridald dochdzi k vyraznému sniZeni celkové toxicity, avSak jejich potencidlné
negativni d¢inek nebyl doposud dostate¢né popsdn. Jedine¢né vlastnosti nZVI znesnadiiuji
stanoveni (eko)toxicity pomoci klasickych in vivo testt.

Tato studie se zabyva novou metodou pro stanoveni in vitro toxicity materidld na bazi nZVI,
kde je hlavnim sledovanym toxickym d¢inkem mira oxidativniho stresu (OS). OS nastdvi,
dojde-li k poruseni rovnovdhy mezi tvorbou a degradaci volnych kyslikovych radikald
(ROS). U vétSiny zndmych nanomateridli byla prokdzana schopnost tento stres indukovat.
V diisledku nadmérné produkce ROS dochézi ke zvySenf interakci s biomolekulami a vzniku
neZadoucich, piipadné toxickych produktd — markerd OS.

V této praci bylo pomoci predkolonové derivatizace a GC-MS-EI/NCI identifikovdno
a kvantifikovdno nékolik aldehydd - markerti bunééného poskozeni vlivem OS. Pfi expozici
bakteridlnich kultur komer¢ni formou nZVI - nano¢astici NANOFER STAR o koncentracich
0,1 - 20 g/L byl pozorovan znatelny ndrdst v produkci pfedev§im acetaldehydu
a formaldehydu. Pozorovany narist produkce aldehydi prokazuje schopnost Zeleznych
nanocastic vyvoldvat oxidativni stres.
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Gold chemistry has acquired in the last decade a noteworthy importance in modern
chemistry. Gold catalysis is in fact a powerful tool, enabling many synthetic transformations.
[1] The formation of gold(I) complexes in the condensed phase was followed by means of
Electrospray lonization-Mass Spectrometry.

Upon addition of acetone to a solution of [Au(PMes)]+ [SbFs]- or [Au(IPr)]+ [SbFs]-, the
formation of different monoaurated species is observed. Addition of water to this mixture
leads also to the formation of diaurated complexes. Among others, a diaurated-acetonyl
complex [Auz(PMes)2(CHCOCH3)]+. The structure of this complex was confirmed by
infrared multiphoton dissociation and density functional theory calculations. This complex
has proven to be a valuable precatalyst in gold(I)-catalyzed reactions.[2]

When a mixture of acetone and acetone-ds was added to a solution of a gold(I) catalyst,
a substantial difference between the formation of the labelled and unlabelled diaurated-
acetonyl complex was observed. Their relative abundance gives the Kinetic Isotope Effect
(KIE). The KIE is directly related to C-H bond activation of acetone. The results point out
that the water content is inversely proportional to the KIE values, showing the importance of
water in the reaction mechanism.

The gold-acetonyl complex formation is associated with the observation of a [(Auz(PMes)2
(u2-OH)]* species. Similarly, the amount of water is directly correlated to its appearance.
This is consistent with the picture that this complex acts as a base in the reaction mixture.

* Korespondence: jana.roithova@natur.cuni.cz

LITERATURA:

1. Hashmi A. S. K.: Top. Organomet. Chem. 44, 143—-164 (2013).
2. Gasperini D. et al.: Chem. - A Eur. J. 21, 5403-5412 (2015).

PODEKOVANI:

The authors gratefully acknowledge financial support from the European Research Council
(StG ISORI).

-57 -


mailto:jana.roithova@natur.cuni.cz
mailto:jana.roithova@natur.cuni.cz

ABSTRAKT PREZENTACE

Proteomic analysis of wort with focus on potential
differentiation of malting barley cultivars

Martin Dusek ' *, Michaela Scigelova 2, Jana Ol$ovska !

1. Vyzkumny iistav pivovarsky a sladaisky, a.s
2. Thermo Fisher Scientific

Barley grain proteins can be classified into three groups according to their function: storage
proteins, structural/metabolic proteins, and protective proteins. The profile of malt proteins
in final wort preparation differ according to the barley cultivar and the malting process
employed. Individual proteins critically impact the quality of the final product. While certain
proteins are associated with such desirable features as foam formation, foam stabilization,
and mouth feel of beer, others are implicated in haze formation, and have to be precipitated
to guarantee the final product stability.

In our initial set of experiments we focused on the classification of proteins detectable in 9
different malt barley cultivars. We attempted a differential analysis to test whether individual
cultivars could be reliably classified. Our attention then focused on protein modifications.
We probed the proteins for glycosylations (serpin, the most abundant protein of barley malt,
is known to be heavily glycosylated) and glycation (an artifactual modification of lysine
residues with hexose arising in the process of wort boiling).

We relied on the combination of gel electrophoresis, quadrupole-Orbitrap hybrid mass
spectrometry, and advanced data processing sw.
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Aspergillus fumigatus, an airborne saprophytic fungus, is being a leading cause of different
opportunistic pulmonary infections, comprising aspergilloma, invasive pulmonary
aspergillosis  (IPA), allergic bronchopulmonary aspergillosis, chronic pulmonary
aspergillosis, chronic necrotizing aspergillosis and allergic fungal rhinositis. In immune-
compromised patients the IPA is rapidly progressive disease with the short survival time,
which accounts for more than 200,000 infections per year, with an associated mortality rate
of 30-90 % [1.,2].

In this sense, presented work has been focused on monitoring of disseminated aspergillosis
in rat lungs via the gold and silver LA-ICP-MS imaging employing modified Grocott’s
methenamine silver staining and eosin counterstaining. Analysis of the gold and silver was
carried out by the excimer laser ablation system Analyte G2 (Photon Machines, USA)
coupled to a quadrupole ICP-MS spectrometer (ORS-ICP-MS Agilent 7700x, Agilent,
Japan). The silver and gold distribution maps collected with the 5 um laser focus provided
reliable images of fungal hyphae deposition in tissues, so both can be used as excellent
Aspergillus infection tracers. The limit of detection was determined for both 17Ag and 1°7Au
as 0.03 pg.g-!. The selective incorporation of Ag and Au into microbial hyphae and their low
background noise were confirmed by energy dispersive X-ray scattering utilizing the
submicron lateral resolving power [3].

In conclusion, the gold and silver LA-ICP-MS imaging with the lateral resolution getting
close to the fungal hyphae diameter has a substantial potential to become a more sensitive
alternative to current standard visualization tools used in clinical mycology.
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Desorption nanoelectrospray ionization (nanoDESI) [1] represents a miniaturized version of
desorption electrospray ionization (DESI) without the assistance of the nebulizing gas. For
both techniques, work flow typically includes none or only minimal sample preparation.
Compared to DESI, a nanoelectrospray tip (2 + 1 um I.D.) generates primary charged
droplets of smaller sizes and lower spray liquid flow rates. NanoDESI coupling to a high
resolution instrument and its lateral resolution are presented.

Experiments were carried out using a Q-TOF Premier mass spectrometer (Waters,
Manchester, United Kingdom) coupled with home-made ion source (nanoDESI). The
commercial inlet of a Q-TOF Premier with a sample cone was replaced by a custom-made
axial inlet with a heated capillary [2].

Previously, nanoDESI has always been used with ion trap mass spectrometer. To acquire
more experimental points per second, nanoDESI was newly coupled to a Q-TOF mass
spectrometer. To evaluate the lateral resolution of nanoDESI, Rhodamine B patterns with six
dye lines (30-60 um wide) and seven spaces (~190 um) were prepared and the imaging scan
was carried out in the x-axis. Lateral resolution of 30 um was achieved. 2D imaging by
nanoDESI was demonstrated on dye squares (60 x 60 um). An imaging scan rate of
2.5 umst and a step of 20 um (or 5 um) were applied along the x-axis and y-axis,
respectively. Irregularities of dye patterns were well reflected in mass spectrometry
images [3].
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Uplatnéni kapildrnich kolon v kapalinové chromatografii vyrazné rozsifila moZnosti této
separa¢ni techniky hlavné v oblasti separace peptidi. Pro detekci v pritocich stovek nl/min
byla pro hmotnostné spektrometrickou detekci poldrnich latek vyvinut nanoelektrospray.
V oblasti nepoldrnich latek se nejvice vyuzZivd chemicka ionizace za atmosférického tlaku
(APCI), kde se ionty vzniklé z par rozpousStédla v prostiedi nebulizacnino plynu
a v pfitomnosti korénového vyboje piimo ucastni procesu ionizace analytti. APCI iontové
zdroje jsou ovSem konstruovany pro pritoky rozpoustédel fadové stovky pl/min a nelze je
pifmo pouZit pro ionizaci v nizkych pritocich mobilni faze. Pfedmétem této prce je vyvoj
mikro-APCI iontového zdroje. Vyhiivany Cip, ktery obsahuje kandlky pro piivod analytu
a nebulizacniho plynu [1], byl pouZit pro transport analytu do plynné fdze. Do prostoru mezi
$picku Cipu a vstupem do hmotnostniho spektrometru byla umisténa APCI jehla. Pro
vytvofeni korénového vyboje bylo na jehlu vloZeno napéti cca 3 kV. Méfeni citlivosti pii
riznych konfiguracich byla provddéna s roztokem reserpinu (10 nebo 1ug/ml) rozpusténého
ve smési 2-propanol/voda. Byly optimalizovdny parametry nastaveni polohy Cipu a jehly
viéi vstupni kapildfe do hmotnostniho spektrometru. Dale byl studovén vliv pritoku roztoku
analytu na intenzitu jeho signdlu pfi zachovani a) koncentrace a b) absolutntho mnoZzstvi
analytu. Intenzita signdlu reserpinu dosazend po optimalizaci mikro-APCI iontového zdroje
byla porovndna s citlivosti standardniho APCI iontového zdroje.
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Cyclopalladation has been proposed to be the initial and the rate limiting step of many
palladium catalyzed C-H functionalizations, such as a site selective introduction of
electrophilic functional groups to the aromatic compounds [1]. Since the usual methods of
choice for kinetic studies (UV-VIS spectroscopy, NMR) often fail for metal—catalyzed
reactions, we are developing new approaches using electrospray ionization mass
spectrometry (ESI-MS) conditions.

We will show our recent study involving C-H activation of acetanilides mediated by
palladium trifluoroacetates. The goal was to determine the relative and absolute rate
constants by simple ESI-MS analysis of a reaction mixture with running parallel reactions of
two differently substituted acetanilides [2]. The absolute rate constants can be obtained by
using Delayed reactant labelling method [3]. The trick of the method consists in monitoring
parallel reactions in the given reaction mixture in that one of the reactions is started with
a delay (here, a differently substituted acetanilide was added to the reaction mixture with
a delay). Mutual evolution of the MS signals of the products of the reactions is related to the
reaction kinetics. Using a series of time delays and series of differently substituted
acetanilides, we have determined the absolute and relative rate constants for this palladium
catalyzed C-H activation reaction. The results will be compared with DFT calculations.
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Proteomic analysis was performed in post-nuclear supernatant fraction (PNS) prepared from
forebrain cortex of rats exposed to increasing doses of morphine (10-50 mg/kg) for 10 days
and sacrificed 24 h (group +M10) or 20 days (group +M10/-M20) after the last dose of
morphine. PNS fraction was resolved by 2D-ELFO and stained by CBB. Analysis of the
difference between (+M10) and (-M10) samples of PNS by PDQuest accompanied by
MALDI-TOF MS/MS indicated the significant change of 28 proteins. Importantly, the
number of altered proteins was decreased to 14 after 20 days of nurturing animals in the
absence of morphine. This new and important finding indicating the ability of mammalian
organism to return to physiological norm after drug withdrawal was verified by an
independent methodology - label-free quantification technology termed MaxLFQ [1]. The
113 proteins were identified as altered by morphine in (+M10) samples when compared with
(-M10) samples of PNS and this number was decreased to 19 after 20 days of nurturing the
animals without this drug [2].
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Worldwide 10% adults in the age of 30 is caries-resistant and the reason of this resistance is
unknown. This project will investigate the proteome of the saliva, especially focused on the
proteins that can be involve in tooth caries pathogenesis. The study will compare the
proteome of two population groups (caries-susceptible and caries-resistant).

The proteins of oral fluids were separated by two-dimensional electrophoresis and the
resulting protein maps were quantitatively evaluated. Spots exhibiting statistically significant
changes were excised and analyzed by nano-liquid chromatography coupled to a MaXis Q-
TOF mass spectrometer.

Thus we revealed three proteins (zinc-alpha-2-glycoprotein (ZA2G), prolactin-inducible
protein (PIP), glutathione S-transferase P (GSTP1)) with significantly higher expression in
the caries-susceptible group and one protein (cystatin-SN (CYTN)) with significantly higher
expression in the caries-free group. Our results demonstrates that the observed differences in
the protein levels might have influence on the anticaries resistance.

This study comparing proteomes of whole saliva from carious-resistant and carious-
susceptible people brings new findings to the saliva protection against tooth caries. These
proteins could play specific role in the pathophysiology of dental caries.
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cycloisomerization reaction of 1,6-enynes

Lucie Jasikova !, Michat Smolen !, Jana Roithova ! *

1. Department of Organic Chemistry, Charles University in Prague, Czech Republic

The synthesis of rings is central to the art of organic synthesis. The cycloisomerization
reactions of polyunsaturated hydrocarbons such as enynes or diynes represents an attractive
and powerful transformation for the formation of new CC bonds. Many electrophilic metal
complexes have been identified to efficiently catalyze the cycloisomerization reactions. The
most commonly used are platinum and gold complexes. Interestingly, the stable cationic
complexes of gold can efficiently promote the cycloisomerization processes at room
temperature.

We have investigated the reaction mechanism and the nature of the intermediates for the
gold(I) mediated cycloisomerization of a 1,6-enyne (1-(allyloxy)but-2-yne). The reaction
starts with a M2 coordination of the metal to the triple CC bond. The alkyne is thus
susceptible to a nucleophilic attack. The nature of the intermediate formed in the following
step probably depends on the substrate and on the catalysts and there is an ongoing
discussion on this topic [1]. We have investigated the intermediates using infrared
photodissociation spectroscopy [2,3] and employed [P(CH3)3Au]Cl (activated by silver
hexafluoroantimonate) and [(CH3CN)(IPr)Au]BF4 (IPr = 2,6-diisopropylphenyl) as catalysts.
We have further probed the reaction kinetics by 'H NMR spectroscopy and mass
spectrometry using electrospray ionization.
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Matrix-assisted laser desorption ionization mass spectrometry imaging (MALDI MSI) has
become a routine technique for analyte visualization across biological samples. In a single
experiment, it enables imaging both exogenous and endogenous compounds, such as drugs,
proteins and lipids. Additional great benefit of this approach is no need for molecule
labelling, in comparison with the methods such as fluorescent microscopy,
immunohistochemistry etc.

In our study, 3D cell cultures SK-N-Be(2) and SH SY5Y were analyzed [1]. The cell
formations (spheroids) were embedded in gelatine, frozen, cryo-sectioned into thin slices
and thawed to conductive glass slides. For uniform matrix coating, commercial
iMatrixSpray sprayer [2] was employed, its parameters were optimized and the results were
compared with sublimation method. Developed protocols were applied to the analysis of
spheroids treated by potential cancerostatics metaiodobenzylguanidine, perifosine and MK
2206. Initial images showing distribution of the drugs and selected lipids with CHCA and
DHB matrices were acquired.

* Korespondence: marketa.machalkova@gmail.com

LITERATURA:

1. Liu X.etal.: Anal. Chem. 85(13), 6295-6302 (2013).
2. Stoeckli M et al.: CHIMIA 68(3), 146-149 (2014).

PODEKOVANI:

We gratefully acknowledge the financial support of the Czech Science Foundation
(GA15-05387S) and the project CEITEC 2020 (LQ1601) of the Ministry of Education, Youth
and Sports of the Czech Republic.

-66 -


mailto:marketa.machalkova@gmail.com
mailto:marketa.machalkova@gmail.com

ABSTRAKT PREZENTACE

Zvyseni vykonu zobrazovaci MALDI MS vyuZivajici
skenovani laserového paprsku
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4. MassTech, Inc., Columbia, MD

Zobrazovaci hmotnostni spektrometrie (MSI) vyuZivajici laserovou desorpci a ionizaci za
ucasti matrice (MALDI) je stdle Castéji vyuZivand technika pro mapovani tkdni na
molekuldrni drovni. Posledni generace time-of-flight (TOF) spektrometrii vybavena kHz
lasery pfinesla vyznamné urychleni MALDI TOF MSI a umozZnila tak $ifeni této techniky. I
ptes to mohou MSI experimenty trvat mnoho hodin, zv1asté pak pfi mapovéni ve vysokém
rozliSeni. Doba mapovani miZe byt omezena frekvenci laseru, ale i presuny stolkd
nesoucich vzorek mezi méficimi body a dobou potiebnou ke zpracovani dat. Kombinac{
pohybii vzorku a skenovani laserového paprsku jsme sniZili ¢as mapovani témér o jeden fad
oproti soudobé komer¢ni instrumentaci [1]. V tomto piispévku predstavujeme upravu
iontového zdroje laboratorné sestaveného hmotnostniho spektrometru MALDI TOF pro
zvySeni plo$ného rozliSeni a dal$i zrychleni techniky. Tento axidlni hmotnostni spektrometr
je vybaven 355-nm laserem o frekvenci 4 kHz, galvanometrickym optickym skenerem
a iontovym zdrojem s miizkovymi elektrodami (oko 500 ym). Vykon pfistroje byl testovan

na modelovych vzorcich pfipravenych sublimaci, sprejovanim a pomoci piezopipetoru.

V plvodnim ndvrhu experimenti byl laser veden na MALDI teréik skrze miizkové
elektrody iontového zdroje. Béhem skenovani dochdzelo k blokovan{ paprsku dratky miizky
a k vytvéreni artefaktl v ziskanych mapach. V souasném usporadani byly odstranény dva
dratky extrak¢ni elektrody. Vzniklym oknem lze skenovat laserovy paprsek po povrchu
vzorku v rozsahu 1,2 mm bez vyznamnych zmén v osvitu. V tomto novém uspofddani byla
mapa Citajici 10000 pixeld (20-um pixel, 20 pulzi na pixel) nahrdna pfi frekvenci laseru
1 kHz za 6 minut, coZ je o vice neZ fad rychleji v porovnini s komercnim piistrojem za
stejnych podminek.
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Vyvoj metody pro analyzu psychofarmak v realné odpadni a
podzemni vodé pramyslové oblasti obsahujici suspendované castice s
vyuzitim SPE diskti a UHPLC-ToFMS
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V rdmci této studie byla vyvinuta analytickdi metoda pro kvantitativni stanoveni
psychofarmak, jejich prekurzorti a rozkladnych produktd ve vzorcich pochdzejicich z redlné
dlouhodobé kontaminované lokality farmaceutické spole¢nosti v Olomouci. Extrakce vzorki
byla realizovédna pomoci SPE diski, separace a detekce analytti probihala pomoci UHPLC-
ToFMS. Analyty byly kvantifikovany v redlnych vzorcich vody obsahujicich suspendované
pevné Castice (SPM) a vysoké koncentrace ostatnich organickych latek (napf. chlorovanych
ethenll). Cilem price bylo analyzovat devét slouCenin, a to tfi béZnd antidepresiva
(tricyklickd antidepresiva a antipsychotika), jedno antitusikum a pét s nimi souvisejicich
rozkladnych produktii nebo prekurzort. Nejprve byla s pouzitim SPE diskd vyvinuta metoda
pro extrakci vzorkd vod (rozpusténé analyty); vytéZnost 84 — 104%. Pro pevné matrice
(kaly) byla navrzena extrakéni metoda za zvyseného tlaku (PLE) s vytéZnosti 81 — 95%. Ve
snaze ovéfit metodu uplatiiujici SPE disky pro pfipravu vzorki obsahujicich SPM byla
nekontaminovand spodni voda obohacena rtiznym mnoZzstvim (100 a 300 mg/L) kalu
pochézejiciho ze stejné lokality. VytéZnosti se v piipadé nejvice kontaminovanych kald
pohybovaly v rozmezi od 67 — do 119%. Vyvinutd metoda byla pouZita pro analyzu
podzemnich vod z industridlni oblasti, ve kterych bylo nalezeno vysoké mnoZstvi cilenych
analytl. Vysledky studie dokumentuji a ukazuji na vhodnost pouZziti SPE diskd pro ucely

environmentaln{ analyzy redlné kontaminované podzemnf{ vody.
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Studium in vitro degradace PCB prostrednictvim
ligninolytické houby Pleurotus ostreatus
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Polychlorované bifenyly (PCB) jsou perzistentni organické polutanty, které byly v minulosti
hojné vyuZzivany. 750000 tun PCB stdle zlstdvd v Zivotnim prostiedi, PCB podléhaji
bioakumulaci v potravnim fetézci a maji mnoho negativnich G¢inkd, mimo jiné, na lidské
zdravi. Dnes vyuZivané metody pro odstranovini PCB neodpovidaji bezpecnostnim
a finanénim poZadavkim, proto jsou vyvijeny metody levnéjsi a méné rizikové, jako je
naptiklad mykoremediace. Bylo prokdzano, Ze néktefi zastupci skupiny ligninolytickych hub
in vivo degraduji PCB, z nichZ s nejvétsi ucinnosti je schopen PCB degradovat Pleurotus
ostreatus. Pfi dal§im porovndni degradace PCB tfemi riznymi kmeny P. ostreatus byla
nejlepsi dcinnost zaznamendna u sbitkového kmenu 3004 CCBAS 278 (85 + 4 % po 42
dnech) a u kmenu KRYOS vyuZivaného v komercni péstirné (82 £ 1 % po 42 dnech).
Vyzkum je v tuto chvili zaméfen na popis mechanismu degradace PCB, a to in vitro
degradacnimi testy s jednotlivymi aparity P. ostreatus. In vitro inkubaéni smés byla vzdy
upravena pro kvantitativn{ stanoveni GC/MS. Prostfednictvim in vitro degradacnich
experimentli s extraceluldrni tekutinou P. ostreatus a Castecné purifikovanou lakdzou
(majoritni enzym produkovany P. ostreatus) bylo prokdzano, Ze prvni krok degradace PCB
neprobihd extraceluldrné, ale na nitrobunécné trovni pravdépodobné prostiednictvim
cytochromu P450 (CYP). Mikrosomalni frakce obsahujici CYP izolovand z P. ostreatus byla
schopna odstranit z pivodniho mnozstvi 2 ppm po 1 h 46-51 % di- az tetrachlorovanych
PCB kongenert 4, 8, 18 a 45 a 25 % pentachlorovaného kongeneru 105, coz v souladu
s pfedchozimi in vivo vysledky poukazuje na zdvislost degradace PCB pfedev§im na poctu
a usporadani atoma chloru.
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Lucie Krejé¢ova 12, Zdena Hrsinova K¥esinova !2*, Tomas Cajthaml 12
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Degrada¢ni potencidl ligninolytického kmene Pleurotus ostreatus (hliva Ustficnd) byl
studovdn v rdmci sanacnich praci podzemnich vod probihajicich na redln€ kontaminované
lokalit¢ v mist¢ produkce 1é¢iv v Olomouci. Na lokalit¢ byly vedle vysokého zneliSténi
BTEX detekovany také vysoké koncentrace antidepresiv amitriptylinu a dosulepinu
(prothiadenu), antipsychotika chlorprothixenu a dalSich latek (prekurzori syntézy
a metabolitd) pochézejicich z vyroby psychofarmak v koncentracich dosahujicich az
jednotek mg/1.

Degradace vybranych litek byla studovdna prostiednictvim in vivo experimentti béhem
kultivace kmene P. ostreatus na tekutém, uméle kontaminovaném médiu jednotlivymi
litkami a jejich smési. Rezidudlni koncentrace latek byla detekovdna prostfednictvim
UHPLC-ToF MS.

V pribéhu 14 denni kultivace doslo ke sniZeni koncentrace 5 litek o 62-100% z pGvodni
koncentrace 10 mg/l. U amitriptylinu, metabolitu karbinol melitracenu a prekurzoru 2-
isopropenyl-benzofenonu nebyla detekovdna Z4ddnd degradace. Naopak litky thiepinon
a metabolit karbinol dosulepinu byly béhem prvnich 7 dni kultivace zcela degradovény. Pfi
degradaci smési latek byla u 5 latek z 9 testovanych detekovdna degradace o 52-100%
z pGvodni koncentrace (2 mg/l kazdé latky). Testy akutni toxicity s Vibrio fischeri naznacily
potencidlnich tvorbu metabolitti, které vykazovaly vyss{ toxicitu neZ nékteré pivodni latky.
Hodnota EC50 se pfi testech akutni toxicity s V. fischeri u jednotlivych latek pohybovala
v rozmez{ od 545 mg/l do 131,98 mg/l. Pfi MS studiu metabolitli byla navrZena struktura
dvou majoritnich metaboliti thiepinonu. V soucasnosti probihd studium degradaénich
meziproduktl prostfednictvim LC-MS/MS.
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Biomimetics of biochemical redox reactions of xenobiotics
using EC-ESI-MS
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3. Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences Prague

The metabolic transformation of all xenobiotics (pharmaceutics, pesticides, additives,
supplements etc.) starts in liver. Xenobiotics follow a set of transformations under
cytochrome P450, which is divided into phase I and phase II. Phase I includes oxidation,
reduction, hydrolysis and/or dehydrogenation of the xenobiotic substrate. Classic
biochemical studies of xenobiotics metabolism [1] are not useful for the detection of highly
reactive (potentially very toxic) metabolites as well as for the detection of low concentrated
metabolites, which are mostly adsorbed onto sample matrix. The hyphenation of
electrochemistry with mass spectrometry (EC/MS) represents an instrumental ex situ
approach for the study of these biochemical reactions [2]. Namely, oxidation as well as
reduction can be easily provided. There are no demands on enzymes (oxidation/reduction is
provided using working electrode), there is no interference with complicated biological
matrices and the short-lived metabolites are immediately detected. The contribution shows
the application of EC/MS for biomimetic transformation of Dasatinib.
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Dereplication of organic compounds from mass
spectrometry imaging and liquid chromatography/mass spectrometry
datasets
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Vladimir Havlicek !
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Mass spectrometry imaging (MSI) data represents hundreds to thousands of mass spectra
that are commonly processed manually to dereplicate organic compounds from an unknown
sample. CycloBranch (http://ms.biomed.cas.cz/cyclobranch/) is our in-house open-source
and cross-platform tool originally dedicated to de novo sequencing of nonribosomal peptides
(NRPs) from accurate product ion mass spectra [1]. In this presentation we will present
CycloBranch in dereplication of small molecular weight natural compounds from accurate
MSI datasets.

The tool supports the standard imzML format for exchange of MSI data as well as native
Bruker format. CycloBranch can be used for isotope data filtering facilitating the extraction
of relevant biometals from MSI datasets. Batch processing of liquid chromatography—mass
spectrometry files is also supported. The current compound libraries involve lipids
(LipidMaps.org), microbial nonribosomal peptides and siderophores [2], microbial
secondary metabolites and new designer drugs.
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Theoretical models of the chemical kinetics of the ionosphere of Saturn’s moon, Titan, are
highly dependent on the precision of the rates of the reactions of ambient ions with
hydrocarbon molecules at relevant temperatures. To provide kinetics data closer to the
required temperature, the newly built VI-SIFT instrument includes a novel temperature
variable flow tube and temperature regulation system was used to study temperature
dependence of CHs* + Oz and Nao*+ + CH4 reactions over the temperature range 245 — 305 K.

The CHs* + O; reaction proceeds thus CHs+ + O2 + He — CH302* + He and CH3+ + O, —
HCO* + H20. The association channel is considered to be the most relevant channel for
interstellar chemistry and was studied previously using the original SIFT instrument [1]. The
exothermic binary channel becomes dominant at low number densities of neutrals. The
measured rate constant for this channel klb = (4.7 = 0.9)-10-!! cm3s! at 302 + 1 K, in
agreement with a previous ICR measurement [2]. These results are used to estimate the
absolute error of rate coefficient measurements using this new VT-SIFT instrument by
comparison with published data [2]. The apparent small decrease of k at the lower
temperature to of 248 + 5 K is not statistically significant.

The reaction of the N»>* ions with methane has two exothermic bimolecular channels N>+ +
CH4 — CHs* + N2 + H and No+ + CH4 — CHa2* + N2 + H». The CHs* formation channel is
very dominant (>90% of the total products) [3]. The temperature dependence of the
formation of the CH3* ions was explored (the minor CH»* channel neglected).
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Since 1998 ChemAxon, a private cheminformatics company with headquarters in Budapest,
brings chemical intelligence and expertise into the field. The primary mission of ChemAxon
has always been to provide tools which add value to existing chemical data and enable the
customer to fully profit from the results of his chemical assays.

Chemaxon currently provides tools which encompass domains from chemical visualization
(Marvin) and search engine (JChem) to advanced database management (Instant JChem).
Recently, the company has fully embraced web-oriented tools with its state-of-the-art brand
new Plexus Suite.

The internal development in ChemAxon certainly does not stop here. This contribution
shows that chemistry is always the state of mind for most ChemAxon people. Our goal is to
merge our knowledge in chemistry, informatics and computational algorithms to provide
a valuable tool for matching experimental spectra against a database of potential candidates.
Even though we began the development of our spectral analysis tool only recently, it already
shows very promising results in terms of both speed and accuracy.
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EB SHIMADZU

MENI VSECHNO

Nové Shimadzu LCMS-8060 pfinasi zménu Dalsi uroverii prohlizeni dat
ve Vasi praci, tak abyste mohli pracovat lépe Novy software LabSolutions Insight — maximalni
a rychleji. LCMS trojity kvadrupél kombinuje produktivita, flexibilita a jednoduchost pouZziti

vsechny Ultra Fast technologie a posouva
hranice LC-MS/MS kvantifikace pro aplikace,
které vyzaduji nejvyssi citlivost a stabilitu.

Nejlepsi citlivost v celosvétovém méfitku

Zalozena na nové technologii UF-Qarray pfi w 4
nésejici nové limity citlivosti MRM a zlepsujici

citlivost ve full-scan rezimu

Bezkonkurenéni rychlost www.shimadzu.cz

Vzhledem ke sbéru dat se skenovaci rychlosti

30000 u/sec a prepinanim polarity za 5 ms E""\"E
%2400 vzorkii na trovni femtogram alprazolamu, = 0
spikovéno do extraktd lidské plazmy precipitovanymi

Dosazeni $pickové odezvy pro plochu piku s RSD  [oteiny, méieno po dobu 6 dni

3,5 %* coz dokazuje vysokou robustnost pfistroje  (pies 400 zméienych vzorki kazdy den) El-r

Vynikajici odolnost



Experience Bruker in Mass Spectrometry BRUKER

Delivering Complete Solu

* PROTEOMICS AND METABOLOMICS
Protein and Small Molecule Identification and Quantitation,
Biomarker Discovery & Characterization, Lipidomics

o CLINICAL RESEARCH
Molecular Tissue (MALDI) Imaging, Microorganism Identification,
Drug Monitoring and Toxicology Research

« DRUG DISCOVERY AND DEVELOPMENT
Metabolic Profiling, Compound Identification, Structure Elucidation,
Small Molecule Tissue Imaging, DMPK and ADME Studies

« FOOD, ENVIRONMENTAL AND FORENSIC
Pesticide Screening and Quantification, Authenticity and
ion Testing, Comp ive Forensic Toxicology

o CHEMISTRY
Organics, Polymers, Lipids, Petroleomics, DNA Quality Control

rapifleX™ MALDI Tissuetyper™  MALDI PharmaPulse™

Nejrychlejsi a nejrobustnejsi reseni pro MALDI Imaging Nejrychlejsi a nejefektivnéysi MS-based resent pro

na bazi nové generace MALDI-TOF/TOF spektrometru pharma drug discovery" biochemicky screening

o 10-100x rychlejsi nez nejrychlejsi multiplex LC-MS/MS
o X .
e G P 4 « Label free, easy to multiplex® MALDI MS detekce
* 2015ASMS ,Product of the Show™ o  MALDIHTS (High Throughput Screening) s 0,5-1 s/vzorek

Smartbeam 3D laser s rychlosti 10 kHz & Velmi rychly vyvoj ,multi-assays" bez nutnosti protilatek
a bezmotorovou zrcadlovou optikou ,
«  Kompletni robotizace: screening > 50 000 vzork{/den
« MALDI Imaging s rychlosti az 50 full L L
pixeld za sekundu (cely image za 1-2h)  * Nizka spotfeba rozpoustédel, reagencif i vzorkd

e« Otevfeny MALDI iontovy zdroj pro w
minimalizaci kontaminace; s moznosti < %
rychlého manuélniho Cisténi uZivatelem >

*  prostorové rozliseni pixelu <10 pm
s plnym pokrytim vzorku v pixelu

*  Pro vice informaci zadejte ,rapiflex"
na www.youtube.com

e P. Chaurand, US Demo facility:
wHolly sh... this thing is fastl

rapifleX = r /
Bruker s.r.o.
Prazakova 1000/60
619 00, Brno, CR
® Innovation with Integrity Tel: +420 544 526 988

obchod@bruker.com
www.bruker-sro.cz



Orbitrap Fusion Lumos Tribri

Dual-Pressure
ETD HD 4 Linear Ion Trap

Improved dynar.mc .4, MS"and sensitive mass

Tangs anddetection ¥ analysis of four fragmentation
limit of ETD event types: CID, HCD, ETD

and EThcD

Ultra-High Field
Orbitrap Analyzer ' |

4
.\ Ion Routing
Multipole

Enables parallel
analysis; performs HCD

Offers resolution >500K

FWH and scan rates up

Advanced Quadrupole to 20Hz at 15K FWHM
Technology

Segmented design improves
transmission at higher

resolution; symmetric transmission

across the window atany MS" stage
Advanced Active lon Advanced Vacuum
Beam Guide '\ Technology
Prevents neutrals and 22 Electrodynamic Re@ucef pressurein UHV
high velocity clusters Ion Funnel region, improving transmission
from entering mass 2 to the Orbitrap analyzer
resolvi d 1 Focuses ions after HCTT;
resolvingquaciupo’e Broad tuning curves

EASY ETD

Source ) High Capacity
Based on Townsend Transfer Tube
discharge; reliable and Increases ion
easy to use flux into the mass
spectrometer

Sensitivity of a triple
quadrupole MS

» Brightest lon Source
» Advanced Quadrupole Technology
» Most Sensitive Detector

Selectivity of an Orbitrap

» Highest Resolution
» Highest Mass Accuracy
» Lowest Detection Limit

Versatility of a Tribrid

» Four Dissociation Techniques
» Unique Tribrid Architecture
» Full Experimental Flexibility

Sluneéna 27 | 100 00 Praha | 274 820 377 | analyze.cz@thermofisher.com | www.spectronex.cz | planetorbitrap.com



Nové hmotnostni spektrometry
SCIEX X500R QTOF

SCIEX

Nejmensi MS s vysokym
rozliSenim (42000 FWHM)

Citlivost srovnatelna
s trojitymi kvadrupdly

MozZnost SWATH akvizice dat

SCIEX X500R

SCIEX 6500+ (TQ a QTRAP)

Snizeni mezi stanovitelnosti pro Siroky
rozsah latek v nejobtiznéjsich matricich

Dynamicky rozsah az 6 fadu
Pfepinani polarity za 5 ms
Rozsah do m/z 2000

Skenovani rychlosti az 20000 u/s

Kompatibilni s novou diferenéni mobilitou
iontl SelexION+ zvy3ujici selektivitu a SCIEX 6500+
zlepSujici mez stanovitelnosti

Hmotnostni spektrometry 7 instruments
pro méreni izotopickych pomér(  nu-instruments

AMEDIS, spol. sr.o.
Bobkova 786, 787, 198 00 Praha 9, tel.: (+420) 281918 191

e-mail: sales@amedis.cz, www.amedis.cz




Waters

THE SCIENCE OF WHAT'S POSSIBLE.”

RUTINNi POUZITi IONTOVE MOBILITY V MS
Méfeni hmotnosti, velikosti a tvaru molekul
High Definition Mass Spectrometry

Vion: IMs QTof

RozliSeni > 50 000 FWHM

Pfesnost hmoty < 1 ppm

Dynamicky rozsah 10°

IDENTIFIKACE A KVANTIFIKACE LATEK NAJEDNOU

SYNAPT G2-SI(

lonizace ESI / APCI / APPI / AIMS / ETD
Rozhrani LC / GC / CIP/ NANO / ASAP / REIMS
Informace o hmotnosti, velikosti a tvaru molekul

Dvoudimenzionalni hmotnostni spektrometrie IMS-MS
SUPERSPEKTRALNi MOLEKULARNi ZOBRAZOVANI DESI/MALDI

KVADRUPOLY
Tandemové MS/MS:
XEVO TQ-S
DETEKTOR QDa XEVO TQ-S micro

s jednoduchym XEVOTQD
kvadrupolem

CILENA KVANTIFIKACE, DATABAZE ANALYTICKYCH METOD QUANPEDIA

RAPID EVAPORATIVE IONIZATION MASS SPECTROMETRY (REIMS)
Inovativni odparovaci technika hmotnostni spektrometrie
On-line okamZity vysledek bez pfipravy vzorku

Selektivni odpovéd behem 1 s

i-KNIFE

i-ENDOSCOPY

MIKROBIALNI ANALYZA

ANALYZA AUTENTIENOSTI POTRAVIN

WWW.WATERS.COM



HPST, s.r.o. Tel.: +420 244 001 231 Autorizovany

Pisnicka 372/20 Fax: +420 244 001 235 distributor Agilent Technologies
142 00 Praha 4 E-mail: info@hpst.cz Agilent d
Ceska republika Web: www.hpst.cz Technologies — Authorized Distributor

Agilent Technologies feSeni pro

METABOLOMIKU

www.agilent.com/chem/metabolomics

Discovery Metabolomics

Profinder

Targeted Metabolomics

Analytical MassHunter
Instruments Software




C e FOM=

Komprehenzivni reseni pro
GCxGC-(HR)-TOF MS

v SEPARACE

Vv DEKONVOLUCE
Vv IDENTIFIKACE
v KVANTIFIKACE

Ve na jedné SW platformé

www.leco.com

%

LECO Instrumente Plzen, s.r.o. - y
Plaska 66 | 323 00 Plzen
info@leco.cz | +420 377 510 811

Delivering the Right Results




CHEMAXON

SOFTWARE SOLUTIONS AND SERVICES
FOR CHEMISTRY AND BIOLOGY

WHO ARE WE?

ChemAxan is a leading company in cheminformatics, founded over 17 years ago.

AND WHAT DO WE DO?
EHE

ChemAxon provides chemical software development platforms and solutions for the biotechnology and
1 pharmaceutical industries, which are successfully used in publishing, flavors and fragrances research,
g petroleum and fine chemicals development areas as well

Our innovation targets are to become leaders in web-based data management solutions, to bridge

chemaxon.com chemistry and biology together, and to offer out-of-the-box solutions for cloud

WHY DO OUR USERS PREFER US?

Because we are known for our robust and chemically intelligent software; because we develop our
tools together with our users (the reason we have good quality software); because we have excellent
support; and because we support academic research and teaching like no one else in the industry.



