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ABSTRAKT PREZENTACE

Uncovering molecular details of protein "misfolding -
aggregation" using affinity- and ion mobility- mass spectrometry -
Physiological and ‘“Parkinson”- Synucleins

Michael Przybylski '

1. University of Konstanz,

A large variety of cellular processes are based on the formation and dynamics of multi- and
supramolecular protein assemblies, and several diseases are characterised by “misfolded”
protein aggregates. Mass spectrometry (MS) is often unsuitable to direct analysis of reaction
pathways and intermediates in aggregation. Ion mobility- MS (IM-MS) has been emerging
as a new tool for analysis of protein aggregation due to its concentration-independent gas
phase separation capability. First applications of IM-MS to the in vitro oligomerization of a-
synuclein (aSyn) and 3-amyloid (AB), key proteins for Parkinson’s and Alzheimer’s disease,
enabled the identification of hitherto unknown degradation and aggregation products. Time
dependent sstudies of the in vitro oligomerization provided first identification of a specific
autoproteolytic fragmentation, particularly a highly aggregation-prone fragment by cleavage
at V71/T72 in the B-breaking triplett VVT(70-72) in the central aggregation domain [1].The
corresponding recombinant aSyn(72-140) fragment showed substantially faster aggregation
and neurotoxicity compared to the intact protein. The recent development of combined
bioaffinity-MS methods [2] enabled first direct (top-down) structural studies in vivo.
Applications of affinity-MS will be discussed using epitope-specific aSyn- antibodies [3] for
the characterization of oligomers and interactions in vivo. Specific mutations of the central
(70-72) triplet in synucleins, and affinity-MS provided breakthrough results, e.g. mutation of
the VES(70-72) triplet from physiological BSyn into aSyn completely abolished neurotoxic
aggregation [4]. These results suggest ion mobility-MS as powerful tools for the molecular
elucidation of structures and intermediates of polypeptide aggregation.

* Korespondence: Michael .Przybylski@uni-konstanz.de

LITERATURA:

1. Vlad C. et al.: Chem. Biochem. 12, 2740-2744 (2011).
2. Dragusanu M. et al.: J. Am. Soc. Mass Spectrom. 21, 1643-1648 (2010).
3. McLaurin J. et al.: Nature Med. 8, 1263-1269 (2002).
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ABSTRAKT PREZENTACE

Direct determination of intact proteins using liquid
chromatography and multiple reaction monitoring on a triple
quadrupole mass spectrometer

Kevin A. Schug ! *

1. The University of Texas at Arlington

Proteins are essential to life. In recent years, changes in abundances of different proteins
have been linked to various disease states as biomarkers. Further, protein therapeutics are
becoming increasingly used for treatment of diseases. In both of these cases, efficient and
effective methods for protein quantitation from complex biological matrices are desired [1].
Traditionally, protein quantitation has involved protein digestion and determination based on
levels of peptide products. Our group has been working to accomplish direct separation and
mass spectrometric determination of intact proteins. This has some inherent challenges,
including the complexity of the analyte and the low resolution of the triple quadrupole
instrument used for multiple reaction monitoring. Even so, with the tuning of some key
variables, including collision gas pressure and collision energy, reproducible and intense
characteristic fragments for candidate intact protein analytes can be obtained [2]. When
coupled with high efficiency separations on next generation stationary phases and on-line
sample preparation, the potential for direct quantitation of protein analytes without digestion
becomes tractable. This talk will describe the work we have done to date and the questions
that still remain unanswered with respect to making such a work-flow common place in the
analytical laboratory.

* Korespondence: kschug@uta.edu

LITERATURA:

1. Makawita S. et al.: Clin. Chem. 56, 2212-2222 (2010).
2. Wang E.H. et al.: submitted for publication (2015).
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ABSTRAKT PREZENTACE

Detlef Schroder memorial lecture: thermochemistry
of reactions of lanthanide and actinide cations

Peter B. Armentrout ! *

1. The University of Utah

The chemistry of lanthanide and actinide metals is of interest to establish whether f orbitals
participate in bonding. Several lanthanides are of interest to the U. S. Air Force because their
chemiionization reaction, M + O -> MO+ + e—, is exothermic, potentially providing a means
to create enhanced plasma densities in the ionosphere. In our laboratory, reactions of atomic
samarium and thorium cations with small molecules have been studied using a guided ion
beam tandem mass spectrometer. The kinetic energy dependence of the reactions is analyzed
to determine the binding energies of Sm+ and Th+ to ligands such as H, O, N, C, CH, and
CH3. The dehydrogenation of methane by Th+ has previously been studied using ion
cyclotron resonance mass spectrometry and thought to be exothermic. Our kinetic energy
dependent studies show clearly that the reaction forming ThCH2+ exhibits a small barrier.
Theoretical studies indicate that the barrier corresponds to the CH bond activation step,
rather than the overall reaction enthalpy. This barrier is thought to exist as a result of the
mixed (4F,2D) electronic character of the Th+ J = 3/2 ground level combined with extensive
spin-orbit effects. The latter must be included for theory and experiment to agree
quantitatively. Recent studies of several oxygen donors in our laboratory demonstrate that
the bond energy of SmO+ is smaller than in the literature, a result confirmed by independent
measurements of the ionization energy of SmO. The revised thermochemistry for oxidation
of Sm has direct implications for the Air Force project

* Korespondence: armentrout@chemistry.utah.edu
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ABSTRAKT PREZENTACE

Reactivity of sodium with nitrogen-containing mixed ice
nanoparticles

Jozef Lengyel '2*, Andriy Pysanenko !, Daniela Smidova 1.2 Jakub Med 2, Petr Slavicek 2!,
Michal Farnik !

1.J. Heyrovsky Institute of Physical Chemistry, Czech Academy of Sciences
2. Department Physical Chemistry, University of Chemistry and Technology

We have recently implemented several new experimental approaches to build up a versatile
apparatus which allows for different experiments with molecular clusters and nanoparticles
in molecular beams. Here we concentrate on the experiments with ice nanoparticles doped
with atmospherically relevant molecules, e.g., HNOs, NH3, NOx, etc. We focused on mass
spectrometry implementing different ionization schemes: electron ionization (EI) at variable
electron energies and special method of electron photodetachment after Na-doping (NaPI) to
measure fragmentation-free mass spectra [1]. Unique combination of the above mentioned
NaPI method with EI reveals HNO3; molecules as very effective nuclei for the cluster
formation [2]. Besides, our observations suggest that a molecule with some electron affinity
such as NOx and HNOj reacts with Na via fast charge transfer reaction. This reduction
produces the anion of corresponding molecule, which reacts further to yield final products
[2,3]. The complex molecular beam experiment was complemented by molecular dynamics
simulations.

* Korespondence: jozef.lengyel@jh-inst.cas.cz

LITERATURA:

1. LengyelJ. et al.: Chem. Phys. Lett. 612, 256-261 (2014).
2. LengyelJ.etal.: J. Phys. Chem. Lett. 3(21), 3096-3101 (2012).
3. Smidovd D. et al.: in preparation (2015).

PODEKOVANI:

This work was supported by the Czech Science Foundation under project no. 15-12386S.
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ABSTRAKT PREZENTACE

Selected Ion Flow Tube Mass Spectrometry for
quantification of volatile carboxylic acids as biomarkers of gastro-
esophageal reflux disease, GERD, and esophago-gastric, EG, cancer.
Patrik Spanél I* Kseniya Dryahina !

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

Exhaled breath analysis of volatile organic metabolites has great potential in terms of
disease diagnosis and measuring physiological response to treatment. Selected ion flow tube
mass spectrometry (SIFT-MS) has been developed for the quantification of metabolites in
the exhaled breath.

Of specific interest in clinical diagnostics are currently carboxylic acids and thus a selected
ion flow tube, SIFT, study has been carried out of the reactions of H;O+, NO+ and O+ with
their molecules. The primary products of the H3O* reactions, the protonated molecules MH+,
and the primary products of the NO* reactions, nitrosonated (MNO*) and dehydroxidated
(M-OH)* molecules, were observed to react with the molecules of water by three body
association.

The clinical studies involving breath analyses of carboxylic acids include gastro-esophageal
reflux disease, GERD, one of the most common causes of chronic cough and esophago-
gastric cancer. An in vitro model of GERD based on tissue samples exposed to gastric fluid
indicated that acetic acid was increased. Concentration of acetic acid measured by SIFT-MS
in breath of 22 GERD patients was found to be significantly higher than that in a control
group. Breath acetic acid may be useful for non-invasive diagnostics of GERD.

In another study SIFT-MS has been used to analyse exhaled breath from patients with
esophago-gastric cancer, noncancer diseases of the upper gastro-intestinal tract, and a
healthy upper gastrointestinal tract cohort. Concentrations of hexanoic acid, phenol, methyl
phenol, and ethyl phenol, were found to be significantly different between cancer and
positive control groups.

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

LITERATURA:

1. Brthova-Michal¢ikové and Spangl P.: Int. J. Mass Spectrom. 368, 15-22 (2014).
2. Dryahina K. et al.: J. Breath Res. 8,037109 (2014).
3. Kumar S. et al.: Anal. Chem. 85,6121-6128 (2013).

PODEKOVANI:

This work was in part funded by the Grant Agency of Czech Republic (Project No. GACR
13-28882S).
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ABSTRAKT PREZENTACE

MS in the chemistry of CN2 carbene

Jiri Vana ! *, Eva Hanzlova 2, Tomdas§ Martind 2, Jana Roithov4 !

1. Univerzita Karlova v Praze
2. VSCHT Praha

The chemistry of carbenes is very important area in the field of nowadays organic chemistry.
We focused our attention on the representative of the smallest heterocyclic carbene —
diazirinylidene (c-CN2). This could be considered as a very reactive intermediate and after
extrusion of nitrogen as a synthetically useful carbon donor. We confirmed existence of this
carbene by its capture by methanol with subsequent intramolecular [2 + 1] cycloaddition and
by MS study of its formation.

Formation of c¢-CN2 is proposed via consecutive decomposition of starting
3-halodiazirine-3-carboxylic acids (c-CN2XCOOH, X = Cl or Br). In the first reaction step
the acids undergo decarboxylation and form c-CN2X—. This decarboxylation is followed by
the loss of X— and formation of c-CN2. For the each reaction step we measured bond
dissociation energies on two different instruments (TSQ and LCQ) using two different
approaches (Chen’s L-CID and Schroder’s calibration). These data were further compared
with theoretical calculations. The obtained results were compared to the analogous and well
known dihalocarbenes CX2. Finally, the starting material was characterized by IRMPD
spectroscopy.

* Korespondence: jirkavopic@seznam.cz

LITERATURA:

1. Hanzlova E. et al.: Org. Lett. 5482-5485 (2014).

PODEKOVANI:

Financial support from the European Research Council (StG ISORI, No: 258299) and the
Ministry of Education, Youth, and Sports of the Czech Republic (Specific University
Research Grant MSMT 20/2014) is gratefully acknowledged.
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ABSTRAKT PREZENTACE

Okusovani Snekii aneb proteomika membran

iri Petrak '2*, Ondfej Vit 12, Petr Man 32, Alan Kéadek 32, Michaela Scigelova 4,
Gary Woffendin 3, Eliska Doktorova !2

1. Ustav patologické fyziologie, 1. LF UK, U Nemocnice 5, Praha 2
2. BIOCEV, Biotechnologické a biomedicinské centrum Akademie véd a Univerzity Karlovy ve Vestci
3. Mikrobiologicky iistav AVCR, Praha
4. Thermo Fisher Scientific, Bremen, Néemecko
5. Thermo Fisher Scientific, Hemel Hempstead, UK

Membranové proteiny hraji zcela zdsadni roli v mnoha bunécnych procesech a jsou cili
zhruba poloviny vSech schvéleny 1éCiv. PfestoZe jsou transmembranové proteiny kédovany
az Ctvrtinou lidskych gend, jejich hydrofobni charakter a nizkd hladina exprese limituji
jejich proteomickou analyzu. Bylo vyvinuto mnoZstvi strategii obohaceni membrdnovych
proteinl pro proteomické analyzy, spolehlivd a versatilni metoda umoziujici proteomickou
expresni analyzu membranovych proteind z riznych typi bunénych membran vSak dosud
neexistuje. Pfitomnost obou typd udsekti — hydrofilnich i hydrofobnich- ve struktufe
transmembrdnovych proteinti branf G¢inné solubilizaci intaktnich proteind a jejich analytické
separaci. Jednim z mozZnych feSeni je cilend analyza proteolyticky odstépenych hydrofilnich
(extramembranovych) dsekd transmembranovych proteint. I tento pfistup vSak ma svd
znacnd omezeni. Alternativou zistavd studium hydrofobnich peptidd skrytych v buné¢nych
membrdndch [1]. Tato strategie spoCivd v proteolyze vSech proteinovych slozek v
biologickém vzorku kromé& transmembrdnovych tsekd (zpravidla hydrofobnich alfa-helixi)
chranénych fosfolipidickou dvojvrstvou membrany. Po rozpusténi membran, chemickém
Stépeni dlouhych transmembranovych udsekti pomoci CNBr a po delipidaci 1ze ziskané
peptidy separovat a analyzovat pomoci LC-MS béZnym zptisobem. Postup demonstrujeme
na lidskych lymfomovych burikdch, kde jsme uvedenym postupem identifikovali 800
transmembranovych proteint z riznych bunéénych kompartmentu.

* Korespondence: jpetr@If1.cuni.cz

LITERATURA:

1. Blackler AR. et al.: J Proteome Res. 7(7), 3028-34 (2008).

PODEKOVANI:

J. Sklendriovi z Sainsbury Laboratory, Norwich, UK za pilotni LC-MS analyzy. J. PospiSilové
a L. Lorkové za pripravu pilotnich vzorkii. Z. Zdrdhalovi z CEITEC za LC-MS analyzu prdvé
probihajicich SILAC experimentii. K. Harantovi za dst bioinformatické analyzy. Projekt byl
podporen: GACR 15-14200S, GA UK 700712 253284, PRVOUK P24/LF1/3,
SVV-2013-260033 a Start-up programem BIOCEV (CZ.1.05/1.1.00/02.0109) od ERC.
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ABSTRAKT PREZENTACE

Vyuziti MALDI-TOF MS profilovani nejen v mikrobiologii

Ondrej Sedo ! *, Zbyn€k Zdréhal !

1. CEITEC Masarykova univerzita

Béhem poslednich péti let se instrumentace pro MALDI-TOF MS stala nedilnou soucdsti
klinickych laboratofi. Na zdkladé¢ piimé analyzy celych bakteridlnich bunck ¢i jejich
extraktd jsou touto technikou ziskdvany charakteristické proteinové profily, které slouzi k
identifikaci bakteridlnich patogent. Zdkladnimi vyhodami metodami jsou jeji rychlost a
diskrimina¢ni schopnosti [1].

Vedle klinické diagnostiky nalézd MALDI-TOF MS vyuziti v mikrobidln{ analyze vzorki i z
dal§ich zdroja, naptiklad v potravindfstvi. Na zdkladé MALDI-TOF MS profili je moZné
identifikovat mikrobidlni kontaminaci masnych vyrokd ¢&i rozliSit probiotické kmeny
laktobacild [2]. Vedle nespornych vyhod vSak v nékterych piipadech diskriminaéni
schopnosti neumoziiuji rozliseni blizce piibuznych bakteridlnich kment. Pro tento dcel byly
vyvinuty dvé varianty standardniho protokolu piipravy vzorku, zaloZené na piimé detekci
vysokomolekuldrnich proteinovych komponent, ¢i mikrovlnné proteolyze vzorku.

Aplikovatelnost pifimé MALDI-TOF MS analyzy vSak neni omezena pouze na
mikrobiologii. Pfimou analyzou vzorkl potravin lze ziskat informace pouZzitelné pro
kontrolu kvality a autenticity vyrobkd, jak bylo napfiklad demonstrovdno na prikladu
analyzy pivnich leZéku [3].

* Korespondence: sedo@post.cz

LITERATURA:

1. Sedo et al.: Mass Spectrom. Rev. 30(3), 417-434 (2011).
2. Sedoetal.: Rapid Commun. Mass Spectrom. 27(24), 2729-2736 (2013).
3. Sedo et al.: Food Chem. 135(2), 473-478 (2012).

PODEKOVANI:

Prdace byla uskutecnéna v rdmci Centrdlni laboratofe — proteomika za podpory
Stredoevropského technologického institutu (CEITEC) financovaného z Evropského fondu
pro regiondlni rozvoj (projekt CZ.1.05/1.1.00/02.0068).
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ABSTRAKT PREZENTACE

Software-aided identification of complex nonribosomal
peptides from accurate tandem mass spectra

iri Novak ! *, Vladimir Havlicek !

1. Mikrobiologicky iistav AV CR, v.v.i.

Nonribosomal peptides (NRPs) have many biological and medical applications. The
identification of NRPs by tandem mass spectrometry is a challenging task due to their
complex structures. CycloBranch is a tool for de novo identification and characterization of
linear, cyclic, branched and branch-cyclic NRPs from accurate tandem mass spectra. The
tool is based on an annotated database of 287 nonribosomal building blocks in contrast to
commonly used de novo tools using a restricted database of proteinogenic amino acids.
CycloBranch is a stand-alone, cross-platform and open-source application. It has a graphical
and user-friendly interface and can be downloaded for free from [1], where the User’s
manual and video tutorials can be found.
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Porovnani komplexnich proteomickych vzorku za pouziti
izobarického znaceni TMT 10plex - detekce reportérovych ionti v MS
na druhou a v MS3se synchronni selekci prekurzori

Karel Harant ! *

1. Univerzita Karlova v Praze

Porovnéni izobarické znacky TMT 10plex a Label free kvantifikace MaxQuant LFQ [3].
Pouziti izobarického znaceni je dlouho pouzivand metoda, jejiz nejvétSi nedostatek —
koizolace prekurzorii — je dobfe zdokumentovan [2]. Ve srovnani s kvantifikaci pomoci
Dimethyl nebo SILAC znaceni byvd popisovdna jako omezené pouZitelnd a poskytujici
hor§i vysledky [1]. Pro potlaceni efektu koizolace prekurzoru se pouZivd kvantifikace
reportérovych iontd v MS3, kdy se za cenu vyrazného sniZeni poctu identifikovanych a
kvantifikovanych proteind vyrazné zlep$i kvalita kvantifikace. S Orbitrapem Fusion byla
predstavena komer¢né dostupnd moZnost synchronniho vybéru prekurzord a tim zvySeni
rychlosti a citlivosti detekce reportérovych iontd v MS3. Byl sledovdan uméle vytvoreny
vzorek smési krystho proteomu jako pozadi s klesajici koncentraci kvasinkového proteomu.
Sledovana byla piesnost reportované zmény vici realnému mnoZstvi pouzitého vzorku.
Vzorky byly méfeny na stroji Orbitrap Fusion a to pfed znacenim pro label free kvantifikaci
a po naznaceni TMT znackou v MS2 a MS3 mddu. Potvrdil se problém spojeny s koizolaci
prekurzoru a jeho odstranéni v MS3. Ukdzalo se vSak, Ze oba médy, MS2 i MS3, spravné
reportuji o niz§ich pomérech; vétsi chyba a zplostovani poméri se zacalo objevovat v MS2
az pti vyssich rozdilech koncentraci sledovanych proteind. Také se potvrdilo, Ze synchronn{
selekce prekurzoru je schopna ¢dstecné kompenzovat dbytek citlivosti metody, ovSem za
cenu toho, Ze je za dany ¢as zméfeno méné spekter oproti MS2 méfeni. Kvantifikace v MS3
se ukdzala jako kvalitativné konkurence schopnd alternativa k Label free kvantifikaci.
Pomoci obou metod byl dobfe urfen skuteény pomér proteind. Pozornost byla rovnéz
vénovana finan¢nim ndkladim a hodnoceni metod z tohoto thlu pohledu.
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Strukturni analyza lipidi novorozeneckého mazku
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Lidska kize se béhem prenatdlniho vyvoje ¢lovéka postupné méni z vrstvy ektodermdlnich
bunék az po nékolikavrstevnou keratinizovanou tkdn. Postupné se vyviji i Zldzy, které
zacinaji produkovat koZni maz (sebum). Na téle plodu se z koZniho mazu a odloucenych
koZnich bunék vytvaii vrstva tzv. novorozeneckého mdazku (vernix caseosa). Hlavnim
tkolem mézku je ochrana plodu pfed maceraci v plodové vode, spekuluje se vsak i o fadé
dalsich funkci. Zacina se tvofit koncem druhého trimestru t€hotenstvi a byva pritomen i na
kdZi novorozenci. Sklada se z vody, lipidd, proteind a zbytkl tkdni. Novorozenecky mazek
je zajimavy svymi unikdtnimi hojivymi a antibakteridlnimi Gcinky, které mohou byt vyuZity
v mediciné. Na§ vyzkum se zaméfuje na detailni charakterizaci lipidd v tomto materidlu.

Lipidy novorozeneckého mdzku byly ziskdny extrakci organickymi rozpoustédly a
rozdéleny pomoci sloupcové chromatografie na nékolik desitek frakci. Tyto frakce byly
analyzovany chromatografickymi a hmotnostné-spektrometrickymi metodami. Byla vyuZita
GC, HPLC, EI-MS, MALDI-MS, ESI-MS a APCI-MS. Podrobnéji jsme se vénovali
nékolika lipidovym tfiddm. Zajimavé jsou diestery 1,2-diolti (1,2-DDE), které se vyskytuji v
mazku, ale nejsou produkovény kizi dospélych. 1,2-DDE byly separovéany na koloné Nova-
Pak C18 s gradientovou eluci v systému acetonitril/ethylacetit. Amonné adukty byly
podrobeny vicendasobné kolizné indukované fragmentaci s vyuzitim datové-zavislych skenu.
Timto zpisobem jsme identifikovali vice neZ dva tisice 1,2-DDE. V novorozeneckém mézku
jsou pfitomny i lipidy s dosud nezndmou strukturou. Piikladem jsou diestery sloZené z
mastné hydroxykyseliny, mastné kyseliny a cholesterolu. K charakterizaci jejich struktury
byla vyuzita vysokorozliSujici a tandemova MS.
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Rychla zobrazovaci hmotnostni spektrometrie MALDI se
skenujicim laserovym paprskem
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Naroc¢né aplikace hmotnostni spektrometrie MALDI, jako jsou zobrazovaci hmotnostni
spektrometrie (MSI) nebo spojeni LC-MS, t&Zi ze zavedeni kHz laser v posledni generaci
hmotnostnich analyzatord TOF. I pfesto miZe zaznam dat MSI jednoho vysoce rozliseného
obrazu trvat nékolik hodin. Vyznamnym piispévkem k celkovému Casu v axidlni vakuové
MALDI TOF MS s kHz laserem je pohyb ter¢iku se vzorkem. NaSe feSeni zaloZené na
kombinaci pohybu vzorku a desorp¢niho laserového paprsku maé za nésledek vyrazné sniZeni
celkové doby zdznamu.[1]

V laboratofi sestrojeny hmotnostni spektrometr TOF je vybaven skenujicim zrcitkem
schopnym pfesmérovat laserovy paprsek ve zlomku milisekundy. Jako modelové vzorky
jsou pouzity a-kyano-4-hydroxyskoficova kyselina a smési matice a adrenokortikotropniho
hormonu nanesené pomoci bézné mikropipety, sprejem nebo sublimaci.

Budou diskutovéna celkem tfi uspofddani iontového zdroje. V poslednim uspotfdddni ozafuje
laserovy paprsek tercik pod tihlem 20° (vG&i ose letu) a prochdzi obéma miizkami iontového
zdroje. Extrakéni mfiZzka je upravena s cilem odstranit kolisdni signdlu béhem skenu
laserového paprsku. Pouzitim ¢ocky s kratsi ohniskovou vzdéalenosti (75 mm) je na terc¢iku
dosazeno kruhového laserového ohniska o priméru cca 20 pm. Uvedené tipravy nemaji vliv
na rozliSovaci schopnost, hmotnostn{ kalibraci ani pomér S/N. SniZeni doby MSI je nejvice
patrné u malych, vysoce rozliSenych obrazii s minimdlni velikosti laserového profilu a
vysokou frekvenci laseru, kdy je moZné efektivné vyuZit laserového paprsku v reZimu
skenovani. Napiiklad 10 000 pixelovy obraz ziskany pfi frekvenci laseru 1 kHz, 20 pulsech
na 20 pum pixel a 100 000 bodl na spektrum je zaznamendn béhem 6 min, vice neZ o fad
rychleji nez s komerénim pfistrojem za stejnych podminek.
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Studium geminalné diaurovanych zlatnych komplexi
v plynné fazi
Jifi Schulz !, Elena Shcherbachenko !, Jana Roithova ! *

1. Katedra organické chemie, PFirodovédeckd fakulta, Univerzita Karlova v Praze, Hlavova 8, 12840
Praha

Gemindlné diaurované komplexy jsou organokovové slouceniny zlata zndmé jiz od 70. let
minulého stoleti.! Zakladnim strukturnim motivem téchto latek je tfistfedovd
dvouelektronovd vazba Au-C-Au. K obnoveni zdjmu o studium téchto latek pfispél znacny
rozmach zlatné katalyzy v poslednich letech. Gemindlné diaurované komplexy byly
izolovany jako mozné intermedidty nekolika zlatem katalyzovanych reakci, pficemz vznik
nékterych reakénich produktl bylo mozné vysvétlit pouze na zakladé vzniku diaurovanych
komplexti v urcité fazi katalytického cyklu.2 Moznd kooperace dvou zlatnych center pfi
aktivaci polynenasycenych uhlovodikl vedla k formulaci konceptu dudlni zlatné katalyzy a
ke snaze lépe popsat mechanismus tvorby diaurovanych komplexi, jejich strukturu a také
stabilitu.

My jsme se rozhodli zaméfit v rdmci svého studia reak¢nich intermedidti zlatem
katalyzovanych reakci na studium elektronickych a sterickych vlivi, které ovliviiuji stabilitu
gemindlné diaurovanych komplexd. Diaurované komplexy pro tuto studii byly ziskany in-
situ transmetalaci arylboronovych kyselin na pfislusny zlatny prekurzor Au(L)* (Schéma 1).
Provedené CID experimenty ukdzaly, Ze diaurované komplexy fragmentuji pfednostné
odstépenim molekuly arylzlata AuAr (disociacni kandl A), a ne jednoduchym Stépenim
tiisttedové dvouelektronové vazby Au-C-Au (disocia¢ni kandl B). Prahové energie (AE)
stanovené pomoci CID experimentd v zdvislosti na pouZité kolizni energii ukézaly, Ze
elektron-donorové substituenty na arenovém kruhu a elektronové chudé pomocné ligandy L
tvofi stabilnéjsi gemindlné diaurované komplexy nez elektron-akceptorové substituenty a
elektronové bohaté ligandy.
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Metabolomics

Petr Simek ! *, Martin Moos 2, Iva Opekarova 23, Helena Zahradnickova 4, Kamil Petrus >

1. Biologické centrum AV CR, v.v.i., C. Budéjovice
2. Biologické centrum AV C‘R, V.
3. VSCHT, Praha
4. Biologické centrum AV Cr,vvi.
5. Pragolab, s.r.o., Praha

The immense diversity of analytes, their concentrations and ultimately the nature of the
solved analytical challenges makes sample preparation a key step of nearly every mass
spectrometric analysis. Despite a considerable long-term effort, sample preparation often
remains tedious, laborious and an inevitable source of unpredictable human errors that
deteriorate the overall analytical performance. Recent technological innovations have
brought novel modular solutions that significantly expand the capabilities to adapt to the
specific sample preparation method for a fully automated protocol not requiring human
intervention.

We have developed an automated sample preparation workflow for profiling of more than
150 protic, mainly amino-carboxylic metabolites in urine. It involves simultaneous
metabolite labeling with ethyl chloroformate and liquid liquid microextraction of the treated
metabolites into an immiscible organic layer, sample extract transfer into separate vials and
subsequent LC-MS and GC-MS analysis.

The unattended sample preparation has been accomplished by means of an in-house
workstation called MetaboAuto which has been developed on a modified RTC autosampler
corpus (Analytics, Zwingen, Switzerland). An in-house program Robolab was written for the
entire workstation control comprising 30 particular operations such as sample aliquot
transfer, addition of internal standards, reagents, vortexing, dilution, mixing, withdrawal of
an organic layer, exchange and cleaning of syringes followed by injection of the final sample
extract into a UHPLC or GC chromatograph. The MetaboAuto exhibits exceptional
modularity and can be used either stand-alone or directly build-in on any HPLC-MS or GC-
MS instrumentation.
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Identifikace fosforylovanych peptidi pomoci LC-MALDI-
TOF/TOF MS spojené s in-situ obohacenim na MALDI deskach
modifikovanych ambient ion landingem
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Ackoliv se hmotnostni spektrometrie uplatiiuje ve vSech oblastech proteomiky, detekce a
analyza fosforylovanych peptidil timto zplsobem je znacné limitovana. Diivodem je obtiZnd
ionizace fosfopeptidl, kterd se projevi supresi signalu ve hmotnostnim spektru. Obvykle je
tento fakt obchdzen obohacenim fosfopeptidi ve vzorku pfed vlastni MS analyzou. Ve
spojeni s hmotnostni spektrometrii MALDI lze vyuzit takzvané in-situ techniky, které
nabizeji mozZnost Upravy vzorku piimo na MALDI ter¢i. V porovnini s klasickymi
chromatografickymi postupy dochdzi k menSim ztritdim vzorku zptisobené purifikacnimi
mezikroky. V na$i laboratofi byla vyvinuta a UspéSné otestovdna nové technika - tzv.
ambient ion landing — pro modifikaci MALDI povrchi oxidy titanu a zirkonu [1]. V této
praci ptredstavujeme aplikaci modifikovanych povrchd ve spojeni s LC-MALDI-TOF/TOF
analyzou pro studium sloZzitéjSich proteinovych smési. Tato aplikace je zaloZena na
chromatografickém rozdéleni tryptickych $t€pl proteinti a automatickém naneseni frakci na
pfipravené povrchy. Cely postup byl interné testovdn na modelové smési proteind a
vysledky porovniny se zavedenou technikou obohaceni pomoci afinitni chromatografie. Pro
demonstraci in-situ techniky v analyze redlnych vzorkd, bylo provedeno obohaceni
fosfopeptidd a identifikace prislusnych fosfoproteind i v extrémné komplexni smési jakou je
Stépeny celobunéény lyzdt bunék s aktivovanou fosforyla¢ni kaskddou. Pfi porovnani
vysledk s afinitni chromatografii byly detekovany odlisné, ptesto vSak biologicky
relevantni fosfopeptidy. To naznacuje, Ze in-situ obohaceni je vhodné pouZzit jako paralelni
metodu s komplementdrnimi vysledky, pfi¢emZ metoda ,,ambient ion landingu“ nabizi
jednoduchy a rychly zplsob pfipravy modifikovanych MALDI tercu.
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in herbal dietary supplements of Asian origin
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Inhibition of phosphodiesterase type 5 (PDE-5) has been shown to treat erectile dysfunction
efficiently. To date, there are seven synthetic PDE-5 inhibitors on the market in at least one
country. In addition, many analogues not approved for human were synthesized. These are
often added as undeclared components to herbal dietary supplements targeting erectile
dysfunction in order to induce the desired effect and make the customer buy the particular
supplement again. A significant risk may be, however, associated with using PDE-5
inhibitors that were not approved for human use, especially if the consumer is not aware of
their presence in the supplements.

Screening for PDE-5 inhibitors was performed on multiple batches of herbal supplements
imported over last five years from Asia. The samples were extracted with methanol and the
extracts were analyzed on a UHPLC / high resolution mass spectrometry system. The PDE-5
inhibitors were identified based on accurate mass measurement, isotopic pattern and tandem
mass spectra. Many herbal supplements were shown to be adulterated with undeclared
PDE-5 inhibitors, both approved (sildenafil) and, most often, not approved for human use
(e.g. acetildenafil, chlorodenafil, dichlorodenafil).
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“Matrix effect” jako nevyhnutelny jev v LC/MS analyze;
jak se s nim vyrovnat?
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Efekt matrice pfi LC/MS analyzach je proti klasické jeho definici rozsifen o vliv necistot ¢i
piimési adsorbovanych v chromatografickém systému ¢i iontovém zdroji. Tyto necistoty
mohou hrat velmi dileZitou roli v ionizacnich procesech APCI ¢&i ESI pouZivanych v LC/
MS. Adsorpéni vlivy nemohou byt jednoduSe odstranény jakymkoliv CciSténim C¢i
zdokonalovdnim chromatografického systému. PouZitim izotopicky znacenych analyti jako
vnitfnich standardd je v§ak moZné negativni dopady té€chto jevi pfi kvantitativnim stanoveni
1é¢iv a jejich metabolitti v plazmé uspé$né kompenzovat. Ilustrovano je to na piikladu 85
vyvinutych a validovanych metod s riznym zplGsobem zpracovani vzorkd a s pouzitim
riznych zptisobl ionizace jak v pozitivnim, tak negativnim médu. Ilustrovéna je i moZnost
pozitivniho vyuZiti téchto jevi.
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Inherited metabolic disorders: functional assays for
lysosomal enzymes and detection of specific disease markers
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Newborn screening of lysosomal storage disorders (LSDs) is being broadly implemented as
new therapies became available and timely initiation of treatment improves outcome. A
series of enzyme activity assays based on tandem mass spectrometry has been developed in
our lab, greatly outperforming other available tests in terms of performance, simplicity and
cost efficiency. We will demonstrate the potential of multiplexed enzyme activity assays
coupled with analysis of metabolic markers to reliably screen for Pompe and Fabry diseases,
sphingolipid disorders and mucopolysaccharidoses (I; II; IIIA; IVA; VI) in newborn dried
blood spots. Several large scale pilot studies based on these assays have been completed or
are underway.
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Introduction: Metabolipidomical analysis of adipose tissue covers measurement of both
water-soluble metabolites like Krebs cycle intermediates, and water-insoluble metabolites —
bioactive and storage lipids. Our goal is to characterize complex metabolism of adipose
tissue — lipolysis pathway - and interaction between adipocytes and macrophages.

Methods: Mature adipocytes were isolated using collagenase from epididymal adipose tissue
of adult C57BL/6J mice. Adipocytes were incubated in the presence of RAW 246.7 or bone
marrow-derived macrophages (0.2 mil cells and 50 ul of adipocyte suspension). Aliquots of
the original tissue, as well as cells and medium after the incubation were stored in liquid
nitrogen. Free glycerol and fatty acids were measured in media to estimate a rate of re-
esterification. Cell, tissue and media samples were extracted for metabolipidomical profiling
— levels of oxylipins and endocannabinoids were measured using RP-LC-MS/MS techniques
- profiles of glycerolipids and triacylglycerols, were measured using shotgun lipidomical
approach — and Krebs cycle intermediates and nucleotides were measured with HILIC-LC-
MS/MS method.

Results: Using this metabolipidomical approach, we were able to detect changes related to
altered lipolytical rate. Eicosanoids released from adipose tissue, adipocytes, macrophages
or the co-culture after isoproterenol stimulation might serve as adipose tissue-derived signals
for other cells in vicinity. Changes in glycerolipid / triacylglycerol profiles illustrate
remodeling of acyl chains. Levels of Krebs cycle intermediates as well as energetic
equivalents demonstrate the flux and demands for energy during lipolysis/ fatty acid re-
esterification.

* Korespondence: ondrej.kuda@fgu.cas.cz

PODEKOVANI:

Supported by Czech Science Foundation GP13-04449P and MSMT LH14040

-29.


mailto:ondrej.kuda@fgu.cas.cz
mailto:ondrej.kuda@fgu.cas.cz

ABSTRAKT PREZENTACE

Comprehensive monitoring of glycopeptides alternation
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Alternations of proteins glycosylation pattern are usually related with pathophysiological
conditions such as cancer. Fucosylated glycans epitopes have been intensively studied as
potential biomarkers of different types of diseases. Haptoglobin, an acute phase glycoprotein
secreted by liver, is a good candidate for monitoring of liver disease progression. Modern
analytical tools and methods, which use combination of liquid chromatography and mass
spectrometry, allow precise and sensitive description of these changes. In the presented
study we have compared expression levels of selected glycopeptides epitopes in different
types of cancers. Mass spectrometric analysis of albumin depleted sera of patients with
different types of cancer enabled detection of several glycopeptides and their glycoforms of
three proteins including haptoglobin, hemopexin and complement factor H. Differentially
fucosylated glycoforms of N-linked glycopeptides were compared with their non-
fucosylated forms for each glycoprotein in four types of cancer. On the other hand, analysis
of non-treated samples with neuraminidase allowed detection and quantification of multiple
sialylated forms of O-linked glycopeptide of hemopexin. The significant increase in
fucosylation was observed in patients with hepatocellular carcinoma previously diagnosed
with cirrhosis and HCV compared to other cancers. Interestingly, the same situation was
observed in doubly sialylated O-linked glycopeptide of hemopexin. The preliminary data
indicates that the major glycans alternations are more related to hepatocellular carcinoma
caused by HCV infection compared to other cancers.
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Coxiella burnetii (C. burnetii) is the causative agent of Q fever. The bacterium is highly
infectious and is classified as a category B biological weapon. Thus, a rapid and
unambiguous identification of C. burnetii in naturally occurring Q fever outbreaks, or in
cases of a deliberate release of the infectious agent has an utmost importance. In this work,
development of an analytical tool for characterization and typing is described. The method
starts with an acetonitrile extractions of inactivated C. burnetii cells followed by the
detection of extracted molecules by matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry. We have observed noticeable differences in the ion signal profiles of the
isolates in the mass range of 3—18 kDa. Many characteristic ions were revieled among the
fourteen C. burnetii isolates that were characterized. Statistical analysis has resulted in ten
unique types that cluster into five different clusters. Thus this result proves that the
developed method is highly discriminatory and it represents a promising tool for the
characterization of C. burnetii isolates in epidemiological studies.
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Protein phosphorylation is one of the most abundant post-translational modifications (PTM)
affecting many fundamental cellular functions in living organisms. Phosphorylation of
serine, threonine and tyrosine is known to have significant influence on signal transduction,
metabolic maintenance, gene expression, cell division, cytoskeletal regulation and apoptosis.
Protein phosphorylation is also associated with many diseases, including cancer, metabolic
disorder, cardiovascular disease and hypertension and Alzheimer’s disease.

This work is focused on optimization of sample preparation method for the analysis of
phosphopeptides using MALDI LTQ Orbitrap mass spectrometry and capillary zone
electrophoresis. All sample preparation steps were tested on bovine a-casein, which was
chosen as a model phosphoprotein. Sample of a-casein was digested by the proteolytic
enzyme trypsin, immobilized on two different types of magnetic microparticles,
macroporous pearl cellulose (Perloza MG) and magnetic silica beads SiMAG-COOH.
Phosphopeptides occurring in the peptide sample were enriched using titanium dioxide
particles and dephosphorylated by alkaline phosphatase (ALP), immobilized on Perloza MG
and SiMAG-NH2 magnetic microparticles. The highest activity of ALP immobilized on
SiMAG-NH2 microparticles was achieved in Tris-HCI buffer, while maximal activity of
ALP immobilized on Perloza MG microparticles was evaluated using phosphate buffer. All
adjustment steps of model sample were verified by MALDI-MS prior to CZE analysis.
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The combination of cross-linking strategy employing protein containing photo-activable
amino acid and mass spectrometric analysis enables mapping the interactions within protein
complexes in their native states. Presented photo cross-linking approach is based on the
substitution of canonical amino acid for its structural analog with photo-reactive functional
group (e.g. Met for photo Met) within the sequence of studied protein. The photo initiated
reaction is non specific and provides cross-links of zero-length.

In this study the residue-specific incorporation of photo-Met was achieved during
recombinant protein expression in bacterial cells. Two proteins were produced to optimize
this methodology — human 14-3-3zeta regulatory protein (30 kDa) and important virulence
factor of Bordetella pertussis CyaA (180 kDa). The rate of photo-Met incorporation was
analyzed by MALDI TOF MS after trypsin in-gel digestion. Low level of photo Met
incorporation was observed using standard E. coli strain. Therefore, auxotrophic E. coli
strain with blocked biosynthesis of methionine was employed and up to 100% of Met
residues were replaced with photo-Met. 14-3-3zeta with incorporated photo Met was
successfully purified from bacterial lysate and the homodimeric nature of protein was proved
by native electrophoresis. The photo cross-linking reaction was performed and the resulting
covalent product was analyzed in bottom-up approach. Novel interaction between two
molecules of 14-3-3zeta was identified! and thus the successful application of this technique
to map protein-protein interactions was demonstrated.
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As a part of the innate immunity, NK (Natural Killer) cells provide an early immune
response to the different stimuli, e.g., viral infections or tumor growth. Their functions are
further complex and include also reproduction, alloimmunity, autoimmunity or allergic
diseases. NK cell activities require intricate system of regulation, which is ensured by many
different receptors on a cell surface integrating signals from interacting cells and soluble
factors. Receptor structure underlies the NK cell biology including ligand binding or
subsequent signaling.

This project concerns structure and functional activity of the mouse C-type lectin-like
receptor Nkrplb (Klrblb) applying advanced mass spectrometric techniques (disulfide
bonds characterization, chemical cross-linking and finally design of Nkrplb models). Also
fluorescence microscopy in order to visualize interaction between labeled Nkrplb protein
and murine bone marrow-derived cells was performed. Additional outcome of the project is
solving the position and role of the loop and the stalk region on the background of whole
protein structure and interaction with its binding partner.

Acquired results show distinct binding properties of several Nkrplb forms depending on the
presence of the stalk region and monomeric/homodimeric conformation. These findings laid
the foundation for further studies with aim to clarify whether the Nkrp1 receptors constitute
monomers or homodimers on a cell membrane as it has not been directly proved since their
discovery in 1970s.

* Korespondence: lucie.hernychova@biomed.cas.cz

_34-


mailto:lucie.hernychova@biomed.cas.cz
mailto:lucie.hernychova@biomed.cas.cz

ABSTRAKT PREZENTACE

Dynamics of chloride channel from E. coli studied
by hydrogen/deuterium exchange.

iri Hausner !2*, Merritt Maduke 3, Petr Novék 12, Petr Man !2, Daniel Kavan 12

1. Institute of Microbiology, CAS, Prague, CZ
2. Charles University in Prague, CZ
3. Stanford University, Stanford, USA

Chloride channels belong to an extensive family of transmembrane proteins, whose
dysfunction causes a wide range of illnesses!. A detailed study of the structural changes
during transport enables us to understand the transport mechanism and can provide valuable
information required for effective treatment.

Considering the fact that mammalian chloride channels are usually produced with some
difficulty, experiments are mainly done on bacterial alternatives which have shown to be
quite similar to mammalian analogues. Till now the most explored representative is a
bacterial chloride channel from E. coli (CIC-ecl), whose structure has been solved by X-ray
crystallography 2. This technique as well as electrophysiological measurements have been so
far the most widely used methods for studying of chloride channel transport mechanism.

Unlike these methods, hydrogen/deuterium exchange combined with mass spectrometry
enables us to monitor dynamic conformation changes under different conditions directly in
solution 3. Our research is focused on the study of structural changes of CLC-ECI in
dependence on protonation (pH 4.5 and 7.5) and the presence of different anions. These
anions are more or less suitable substrates for this transporter and therefore help us to reveal
the potential transport mechanism of CLC-ECI1.

* Korespondence: hausner89@ gmail.com

LITERATURA:

1. Chen T.: Annu. Rev. Physiol. 67, 809 (2005).
2. Dutzler R. et al.: Nature 300, 108 (2002).
3. EngenJ.R.: Anal. Chem. 81, 7870 (2009).

PODEKOVANI:

The work was supported by the grant SVV-2015-389115.

-35-


mailto:hausner89@gmail.com
mailto:hausner89@gmail.com

ABSTRAKT PREZENTACE

Seeking of cytochrome P450 2B4:bs interactions both
in cytosol and lipid membrane combining photo-initiated cross-linking
by photo-activable amino acid and high resolution mass spectrometry

Tomas Jeémen 2, Renata Pti¢kova 12, Véra Cernd 2, Helena Dradinska 2, Petr Pompach !,
Miroslav Sulc 12

1. Institute of Microbiology ASCR, v.v.i.
2. Charles University in Prague

Mixed function oxygenase system participates in organism in detoxication of exogenous
substances, drug metabolism, and activation of chemical carcinogens. Structuraly diverse
substrates are biotransformed by terminal oxygenases — cytochromes P450 (P450). Catalytic
properties of certain P450s (e.g. studied isoforms 2B4) are altered in the presence of
cytochrome bs (cyb5) — their facultative redox partner. Both cytochromes are anchored in
lipid membrane of endoplasmic reticulum by hydrophobic domains whereas their catalytic
domains are exposed to cytosol.

Photo-activable methionine analog (pMet) serving as an unselective zero-length cross-
linking agent was utilized to covalently fixate individual P450 2B4:cybS5 interactions in an
attempt to determine their impact on catalysis. Introduction of pMet to methionine site of
protein sequence was realized during recombinant expression in E. coli carried out in limit
medium supplemented with the unnatural amino acid. Photo-activable cyb5 wild type! as
well as its 6 mutants each containing single methionine site?3 were prepared to probe both
interactions in cytosol and within membrane environment. P450 2B4 and a particular photo-
activable cyb5 were reconstituted with lipid vesicles mimicking natural membrane and UV-
irradiated. Resulting covalent complexes were electrophoretically separated, proteolytically
digested and analyzed by LC-ESI-FTICR MS.

The range of amino acids known to participate in binding of P450 2B4 and cyb5 was further
extended and yet unexplored interacting regions were identified by this experimental
approach. At least two distinct mutual orientations of studied proteins were proposed taking
all presented findings into consideration.
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Phlebotomine sand flies are tiny blood-feeding insects and only proven vectors of
leishmaniases, a group of important human and animal diseases. Proper identification of
sand fly species is essential in understanding leishmania epidemiology, designing
surveillance strategies and vector control in endemic areas. Classical species determination
relying on morphological keys is often dubious and requires taxonomic expertize. On the
other hand, molecular biology-based methods such as DNA sequencing and PCR-based
approaches are laborious and rather expensive. As an alternative, protein profiling using
MALDI-TOF mass spectrometry has been established as a tool for fast and accurate species
identification of various arthropods during last decade.

To evaluate the possible use of MALDI-TOF MS for sand fly species identification we
analyzed six laboratory-reared colonies belonging to five different species. After simple
protein extraction in 25% formic acid all tested Phlebotomus species generated intense and
reproducible protein spectra with a high number of species-specific peaks allowing reliable
sand fly discrimination. The approach differentiated all but two specimens of P. sergenti
from laboratory colonies originating from two geographically distant regions (Israel and
Turkey). Sex differentiation proved to be less feasible as both male and female individuals
of the same species yielded very similar protein profiles with a majority of protein peaks
identical to both genders. The possibility to use various sand fly body parts (e.g. legs, wings)
for species identification was also examined. Our results suggest that protein profiling by
MALDI-TOF MS can serve as a rapid and exact method for the identification of
phlebotomine sand flies.
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Francisella tularensis is a highly infectious bacterium responsible for tularemia. It invades
and replicates inside host cells and the most virulent strains are able to avoid the induction of
adaptive immune response. The most effective adaptive immunity priming cells are dendritic
cells (DCs) which present foreign antigens to T-cells. Interestingly, DCs are known to be
highly susceptible to Francisella invasion. While the mechanisms of Francisella-DC
interplay are unknown, the outcome of the interaction is significant for the whole organism.
The aim of this work was to monitor DC signal transduction during early time points of
Francisella infection. Bacterial invasion-induced changes in DC proteome of lipid rafts and
the whole-cell phosphoproteome were analyzed by the means of global proteomics. Primary
bone marrow-derived DCs (BMDCs) were selected as the cell model and the modified
protocol of SILAC labeling was used for proteome quantitation. Lipid rafts were isolated as
detergent-resistant membranes on sucrose density gradient. For peptide-based analysis of
phosphoproteome, whole-cell lysate digests were fractionated on HILIC column on HPLC
and collected fractions were then enriched for phosphopeptides using TiO; microbeads.
Protein/phosphosite identification and quantitation was carried out using LC-MS/MS. In
total, more than 1,200 proteins from lipid rafts and 17,000 phosphosites were identified and,
in general, changes in phosphoproteome were more pronounced. BMDC proteins affected
by Francisella invasion were involved in many events of cellular metabolism; e.g.
regulation of cytoskeleton or vesicular trafficking. The number of regulated signaling
pathways is expected to grow with the deeper data interpretation.
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Being the only currently known extracellular flavocytochrome, cellobiose dehydrogenase
(CDH) is an enzyme involved in the oxidation of various polysaccharides, which makes it
interesting in the fields of biosensors and biocatalysis. Structurally, it is unique in terms of
molecular architecture as it combines two cofactors — haem and FAD - each in one of its
two domains. A flexible connection through a polypeptide linker allows the domains to come
into close contact necessary for direct electron transfer between the cofactors. To date,
structures of the two isolated domains are known, but the dynamics of the whole protein in
solution remains poorly described. Therefore, we utilized mass spectrometry to probe the
dynamic structural organization of CDH as well as the underlying mechanisms of its
functioning.

In the present work we studied pH-induced conformational changes within the CDH
molecule as the pH is known to be important for regulating the activity of the enzyme.
Additionally, we also focused on the interaction of CDH with calcium cations, which have
recently been shown to enable the functioning of CDH at higher pH, where it is otherwise
inactive. Using a combination of hydrogen/deuterium exchange MS, intact protein native
MS coupled with ion mobility and computational approaches, we gained structural insight
into the mechanism of CDH functioning in solution. This we show to be governed by
surface electrostatics along the interdomain interface, requiring either protonation or
divalent cation-mediated charge bridging to shield patches of negative charge on the protein
surface and to enable the two domains to contact closely and exchange electrons.
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DNA damage-inducible protein is conserved in all eukaryotic organisms. In yeast the protein
is indeed induced by DNA damage, plays role in cell cycle control and exocytosis. It is
known to bind ubiquitin and proposed to interact with proteasome subunit RPN10. In
human, the domain structure varies slightly and the function of the protein is not known at
all. The study of the function involves different approaches including phenotypic
experiments with knock-out mice. Presented study describes quantitative mass spectrometric
analysis of potential binding partners of human Ddi2. Proteins binding to FLAG-Ddi2 were
compared to the control cell lines during affinity purification procedure followed by label
free data independent analysis (SWATH)[1]. The measurement was performed on 5600
TripleTOF, analysis in PeakView 2.2 and statistical analysis was carried out in MarkerView.
More than 20 proteins have been identified as significantly enriched in Ddi2 expressing cell
line. Among those proteins UV excision repair protein RAD23 homolog B and ubiquitin in
K-48 linked chain form together with ubiquitinylation evidence of several peptides clearly
links the protein into the process of ubiquitin dependent regulatory proteolysis
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Rakovina vaje¢niki je druhym nejéast&jsim onkogynekologickym onemocnénim s nejvyssi
umrtnosti. V soucasné dobé 1écba onemocnéni spociva v chirurgickém odstranéni nadoru,
chemoterapii a radioterapii. Pfi chemoterapii se vyuZivaji platinové derivéty, na které casto
pti 1écbé vznikd rezistence. Je zndmo, Ze glykanové struktury mohou informovat o
biologickych i biochemickych déjich v organizmu a mohou indikovat pfitomnost a pribéh
onemocnéni. Lze tedy pfedpoklddat, Ze zmény v glykanovych profilech sér odebranych pfed
chemoterapeutickou 1écbou by mohly pomoci k predikci rezistence pacientek na tuto 1é¢bu.

Pro experiment bylo pouZito 2,5 ul séra, ve kterém byly denaturovdny proteiny a
purifikovany, redukovany a permetylovany glykany. Cést vzorku byla m&fena bez separace
hmotnostnim spektrometrem MALDI-TOF/TOF (Applied Biosystems). Druhd cast byla
separovana pres 1 cm kolonku naplnénou reverzni fazi (Aeris peptide C18 3,6um Castice)
[1]. Jednotlivé frakce byly sbirdny na MALDI desticku a po prevrstveni matrici méfeny za
stejnych podminek. Spektra byla upravena v programu Data Explorer pouZitim funkci:
Baseline Correction, Noise/Smooth filter a porovndna s databdzi glykani[2].

Vysledky méfeni ukdzaly moZnost separace permethylovanych glykand na reverzni fazi. Ve
frakcich po manudlni chromatografické separaci bylo v hmotnostnich spektrech patrné lepsi

rozdéleni a detekovéan vyssi poCet jednotlivych glykani a déle doslo ke zvySeni intenzit piki
v m/z rozsahu nad 3500.
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Hmotnostni spektrometrie s indukéné vazanym plazmatem (ICP MS) je unikdtni metodou
pro analyzu nanocastic poskytujici informaci o jejich chemickém slozeni, koncentraci a, pfi
znalosti tvaru, i o jejich velikosti. Nanocéstice jsou do ICP MS typicky zavddény pomoci
nebulizérti. V této prici byly studovdny moznosti laserové desorpce za tcasti substrdtu pro
zavadéni zlatych nanocdstic do plazmatu piimo z vhodného nosice, plastového terciku.
Experimentalni podminky, mj. hustota zafivého vykonu pouZitého laseru (Nd:YAG, 213 nm)
nebo typ nosného plynu, byly optimalizovdny s ohledem na maximdlni pomér signdlu ku
Sumu jednotlivych signdld nanoCastic a zachovdni maximaélni transportni déinnosti.
Vysledky byly srovndny s analyzou 50-nm zlatych nanocdstic s vyuZitim béZného
nebulizéru ve spojeni s ICP MS.
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In terms of innovation, there is a never-ending hunt for optimal sample preparation steps
providing the highest lateral resolution in imaging mass spectrometry (IMS). IMS goes
multidimensional and multimodal as recently manifested by foundation of the corresponding
research center in Maastricht being supervised by Ron Heeren (NL).

In the first half of this presentation we will disclose the distribution of globotriaosyl-
ceramides in Fabry renal murine tissue [1] and dissection of lipid degradation processes in
human eye lens [2]. We also will describe the putative surface enhanced mass spectrometry
effect we observed on our SolariX FTMS system [3]. In the second part we will present new
imaging data we received in mouse and rat models of experimental aspergillosis. On
cryosections of Aspergillus-infected mice we will show that unequivocal determination of
the components in complex environment is barely possible by using a single imaging
technique. The importance of hyperspectral data will be documented on molecular and
elemental imaging mass spectrometry, scanning electron microscopy-energy dispersive X-
ray and positron emission tomography. Microbial siderophores, important natural iron
chelators, have been suggested as emerging infection disease biomarkers in invasive
pulmonary aspergillosis and some other infectious diseases. New software tools recently
developed in our group for microbiology will also be introduced.
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pro analyzu metallothioneint
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Metallothioneiny (MT) jsou nizkomolekuldrni proteiny (6-7 kDa) které jsou diky vysokému
obsahu cysteinu schopné vazat velké mnoZstvi kovti. Hraji dileZitou roli v homeostéze,
metabolismu a detoxifikaci kovl (Zn, Cu, Cd, Hg) mnoha organizmi. Tato price je
zaméfena na postupnou analyzu eludtu z RP-HPLC kolony tfemi komplementdrnimi
detekénimi technikami: MALDI MS (matrix-assisted laser desorption/ionization), ESI
(electrospray ionization) MS a SALD ICP (substrate-assisted laser desorption inductively
coupled plasma) MS. Jako modelovy systém byl zvolen metallothionein skupiny I (MT1).
Po RP-HPLC separaci jednotlivych MT1 forem byl tok vystupujici z kolony rozdélen ve
spoji T, prvni ¢ast byla vedena on-line do ESI MS, druhd ¢ast byla nanesena na MALDI
plastovy tercik (Prespotted AnchorChip 96). MALDI i SALD ICP MS analyza byla
provedena ze stejného ter¢iku. RP-HPLC separace MT1 komplexl s kovy byla provedena na
koloné Vydac 208MS (150 x 4,6mm, Sym), mobiln{ fize (A): 10 mM octan amonny pH 7,
mobilni fize (B): 10 mM octan amonny pH 7 v 50% MeOH (v/v). Gradientova eluce: 0-6
min: 0-20% B; 6 - 14 min: 20-30% B; 14-25 min: 30-60% B. RP-HPLC eluét separovanych
forem MT1 byl nanesen na MALDI ter¢ik a ndsledné byl prevrstven MALDI matric{
(nasyceny roztok CHCA 20% ACN (v/v), 1% TFA). Pro stanoveni MT1 byla pouzita
multidetekéni platforma s ESI, MALDI a SALD ICP MS detekci. Komeréné dostupny
MALDI ter¢ik vyrobeny z vodivého plastu byl vyuzit soucasné pro MALDI a ICP MS
analyzu MT. ESI MS poskytuje informaci o komplexech MT a jejich stechiometrii s kovy.
Off-line MALDI MS poskytuje dopliujici informaci o apoformach (MT bez navizaného
kovu) a soucasné potvrzuje identifikaci forem MT elektrosprejem. SALD ICP MS slouzi ke
kvantifikaci kovi a ovéfeni stability MT béhem HPLC separace.

* Korespondence: preisler@chemi.muni.cz

LITERATURA:

1. Mounicou S. et al.: Anal. Chem. 82, 6947-6957 (2010).
2. Tomalova I. et al.: J. Anal. Chem. 8, 6448-6456 (2013).

PODEKOVANI:

Dékujeme Grantové agentuie Ceské republiky (15-05387S) a StFedoevropskému
technologickému institutu — CEITEC (CZ.1.05/1.1.00/02.0068).

44 -


mailto:preisler@chemi.muni.cz
mailto:preisler@chemi.muni.cz

ABSTRAKT PREZENTACE
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termalni desorpce (TD) s hmotnostni spektrometrii v proudové trubici
s vybranymi ionty (SIFT-MS)
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Tato studie je soucdsti vyzkumu neinvazivnich metod pro diagnostiku a sledovan{
bakteridlni infekce u pacientli s cystickou fibrézou (CF). Cystickd fibr6za je geneticky
podmin&né onemocnéni a jeho vyskyt v CR je odhadovéan na 1:2500 (ro&n& narozeno 35-45
déti). Pri CF se v dychacich cestdch tvofi abnormdlné husty hlen, ktery mohou kolonizovat
bakterie. Pivodci infekce dychacich cest jsou nejCastéji Pseudomonas aeruginosa (PA),
Staphylococcus aureus, Haemophilus influenzae, Burkholderia cepacia. Castd a dlouhodobd
antibiotickd terapie chronické infekce PA miZe vést ke vzniku rezistence a proto je tfeba
véasnd diagnostika.

Kyanovodik je jednim z moZnych dechovych biomarker infekce P. aeruginosa [1, 2].
Cilem studie je vyvoj metody extrakce t€kavych latek véetné HCN z dechu pomoci termalné
desorp¢nich trubicek (TD) pro off-line analyzy pomoci hmotnostni spektrometrie v
proudové trubici s vybranymi ionty (SIFT-MS). Kvantifikace je zaloZena na chemické
ionizaci neutrdlnich molekul plynného vzorku tfemi prekursorovymi ionty (H30+, NO+
nebo 02+) béhem presné definovaného reakéniho ¢asu. Pomér vyslednych iontovych prouda
prekursort a ionti produktu se pouZiva pro kvantifikaci analytd. Hlavni vyhodou SIFT-MS
je kvantifikace plynné latky v redlném case, s detekénim limitem 1 ppbv (parts per billion by
volume) [3].

Nové zarizeni pro termdlni desorpci (TD) kompatibilni s SIFT-MS bylo vyvinuto na bazi
kontrolovaného ohifivani sklenéné trubicky se sorbentem, ktera je zapojena pfimo ke vstupu
SIFT-MS pfistroje zaznamendvajiciho ¢asovy pribéh desorpce. Predstaveny budou vysledky
vyvoje metody véetné volby sorbentu, jeho mnoZstvi a optimalizace teplotniho profilu.
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CD302 is a C-type lectin like receptor expressed on myeloid cells which plays a role in cell
adhesion and migration. It was first described as a fusion partner of the CD205 receptor in
Hodgkin lymphoma. Since the ligand and proper mechanism of function of CD302 remains
unknown we established a method to determine its three-dimensional structure.

The recombinant protein was produced in non-labelled and 13C, 15N labelled media into
inclusion bodies. Therefore the protein was isolated, solubilised and refolded. After one step
purification it was possible to acquire both mass spectrometry and NMR (if 13C, BN
labelled) data.

The structural mass spectrometry was performed in order to obtain minimal distance
restrains. The disulphide bonds analysis and chemical cross-linking experiments were
accomplished. The disulphide bonds analysis confirmed the disulphide bonds arrangement
which is in agreement with the common C-type lectin fold. The structural information from
the chemical cross-linking was acquired on the basis of chemical reaction within the protein
using DSS and DSG agents. All the MS structural data were used in structure calculations
based on the NMR data which were acquired on the 13C, 15N labelled sample. The suggested
structural model was calculated in ARIA/CNS considering MS data, torsion angles
(predicted from NMR backbone chemical shift assignment) and restraints gained from the
nearly complete (98% of possible) backbone and side-chain resonance assignment.
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helium tagging infrared predissociation spectroscopy
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We will present two methods for separation and assignment of different isomers of helium-
tagged dications C6H6++ generated via electron bombardment of either benzene or 1,3-
cyclohexadiene. The experiments were performed with our cryogenic ion trap instrument
ISORI [2]. Using ISORI, we can measure infrared pre-dissociation spectra of mass-selected
ions.

A unique design of our wire quadrupole ion trap allows for a good overlap between a OPO
photon beam and a confined ion cloud in the trap. As a result, almost all of the He complexes
with a sufficiently large cross section can be photofragmented [3]. This feature enables us to
determine not only absorption cross sections but also the composition of the ion mixture
quantitatively.

An alternative approach to separate the spectra of the isomers is based on the two-color IR
—IR experiment. The ions are exposed to two IR beams with different wavelengths which
interact with two different groups of isomers independently. One IR pulse removes a certain
number of complexes whereas the other records an IRPD spectrum of the remaining He-
tagged ions. Results obtained with both approaches are consistent.
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izotopového znaceni glykopeptidi
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Tato prace predstavuje novy piistup pro profilovani Fc-glykosylace IgG zaloZeny na znaceni
glykopeptidi stabilnimi izotopovymi znackami. Anhydrid kyseliny sukcinové (SA) byl
vybrdn jako vhodnd znacka, protoZe snadno reaguje s primdrni aminovou skupinou
pfitomnou na vsech peptidech. Tézka forma (D4!3C4) soucasné poskytuje proti své pfirozené
lehké form& dostateny hmotnostni rozdil (8 Da) pro analyzu celych glykopeptidd
jednoduchou MS. Pfimocary protokol pro pfipravu vzorkd zahrnujici tryptické Stépeni,
znaCeni a extrakci na pevné fazi byl vyvinut a Gspé$né pouZzit pro analyzu nékolika vzorkd
polyklondlnich IgG. Znacené glykopeptidy byly analyzovdny pomoci MALDI MS a také
LC-ESI MS.
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Srovnani programu pro analyzu dat z metody vodik/
deuteriové vimény ve spojeni s hmotnostni spektrometrii: HDX
Workbench vs. HDExaminer
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Vodik deuteriovd (H/D) vyména ve spojeni s hmotnostni spektrometrii s vysokym
rozliSenim je jedine¢nou metodou pro studium proteinovych konformaci, jejich
dynamickych zmén a protein-proteinovych interakci. Analyza ziskanych hmotnostnich
spekter proteinl a peptidi, jejiz cilem je ur€eni miry deuterace, byva nejdelsi a nejpracné;jsi
Casti celého experimentu. AvSak vzhledem ke vzristajici popularité metody H/D vymeény
stoupd i pocet dostupnych néstroji a programi pro zpracovéni dat, jejichZ cilem je analyzu
dat usnadnit.

Tato price byla zaméfena na porovnani dvou programi slouzicich k analyze dat z H/D
vymény ziskanych méfenim pomoci hmotnostniho spektrometru. Srovnavanymi programy
byly volné dostupny HDX workbench [1] a komeréni HDExaminer [2]. Oba programy byly
pouZzity na hodnoceni dat ze stejného experimentu, ve kterém byl analyzovan protein Human
Ubiquitin-Conjugating Enzyme (2C4P_A) samostatné a po inkubaci s peptidem proteinu E3
ubiquitin-protein ligase Mdm2 (Q00987). Vzorky byly méfeny hmotnostnim spektrometrem
Orbitrap Elite (Thermo Fisher Scientific).

Vstupnimi daty pro oba programy byla zméfend LC-MS hmotnostni spektra,
aminokyselinové sekvence analyzovanych proteini a tabulky peptidi s retenénimi Casy a
ndbojovymi stavy ziskanymi z peptidového mapovani (LC-MS/MS). Oba programy byly
uzivatelsky privétivé a umoznovaly prohliZzeni hmotnostnich spekter analyzovanych peptida,
posuzovani jejich kvality a oveéfovani spravnosti vypoctu procenta deuterace.
NejvyraznéjSim rozdilem mezi srovndvanymi programy byla Casovd ndrocnost
vyhodnocovani experimentti. U HDX workbench byl celkovy ¢as vypoétu nékolikandsobné
delsi nez u HDExaminer. Navic HDExaminer nabiz{ vice mozZnosti pro export vyslednych

dat a to i do formdtu vhodného pro dalsi zpracovani pomoci programu PyMOL.
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Aspartic proteases working at low pH are used for digestion in hydrogen/deuterium
exchange mass spectrometry. Recently described pitcher fluids of Nepenthes plants have
been shown to efficiently cleave in a pepsin-like manner with additional cleavages after
basic residues and proline. In order to reconstitute the Nepenthes pitcher fluid proteolytic
activity in a defined way, we developed expression protocol for the major protease of the
fluid, nepenthesin-1 (Nep-1). The enzyme has unusual pH stability profile, but was shown to
be sensitive to reducing and denaturing agents that are often used as additives for digestion
of resistant proteins. We have shown that immobilization diminished this drawback and
allowed us to use Nep-1 in a challenging HDX project.

Cleavage preferences of Nep-1 reconstituted most of the cleavage pattern described for the
pitcher fluid, but the post-proline activity was absent. In a search for this activity we also
prepared nepenthesin-2, the second known aspartic protease in the fluid. Compared to
Nep-1, recombinant Nep-2 had cleavage preferences identical to Nep-1 but showed very
high resistance to denaturing and reducing. However, it lacked the post-proline selectivity as
well. We finally ascribed this elusive activity to a new, as yet unknown acid protease, which
we have cloned, named as neprosin and whose expression trials are currently underway.
Separately or together, nepenthesins and neprosin from pitcher secretions of Nepenthes
carnivorous plants represent great tools for hydrogen/deuterium exchange and expand the
panel of aspartic proteases available.
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Vyuziti stanoveni a kvantifikace aldehydi v biologickém
vzorku jako markeru bunééného poskozeni Zeleznymi nanocasticemi
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Zelezné nanomaterily na bazi nulamocného nanoZeleza (nZVI) se dnes hojné vyuZivaji v
sanacnich technologiich k dekontaminaci podzemnich vod ¢i kontaminovanych ploch. V
mistech aplikace Zeleznych nanomaterialti na vysoce kontaminovanych lokalitich dochazi k
vyraznému sniZeni celkové toxicity, avSak potencidlné negativni i¢inek nanomateriald nebyl
doposud dostate¢né popsan. Jedine¢né vlastnosti nanoZeleza znesnadiiuji pouziti klasickych

ekotoxikologickych in vivo testd pii stanovovani jeho toxicity.

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 prokdzdna schopnost tento stres indukovat.
V diisledku nadmérné produkce ROS dochézi ke zvySenf interakci s biomolekulami a vzniku
neZzadoucich, pifpadné toxickych produktd — markerti OS. Stanoveni miry oxidativniho
stresu u kvasinky Saccharomyces cerevisiae, zastupce eukaryotickych organismd, je jednim
ze slibnych testl umoZiiujici stanoveni toxicity nanomaterialt na bazi nZVI.

V této studii byly vybrdny a sledovdny aldehydické frakce - markery peroxidace lipidd
vlivem OS indukovaného komer¢ni formou nZVI — NANOFER STAR. Karboxylovd
skupina aldehydd byla derivatizovdna pomoci O-(2,3.4.5,6-pentafluorobenzyl)-
hydroxylamin hydrochloridu (PFBHA-HCIl) a vzniklé derivdaty byly ndsledné méfeny
pomoci GC-MS. Pfi expozici kvasinkové kultury Zeleznou nanoééstici NANOFER STAR o
koncentracich 0,1 — 10 g/L byl pozorovdn znatelny ndrtst (v koncentraci oproti biotické

A

kontrole) u tfech aldehydu a tudiZ i toxicky tG¢inek Zeleznych nanomateridld.
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V souvislosti s modernimi kulindrnimi trendy vafeni a vyZivy bez chemie a s rapidnim
uzivanim botanickych piipravkli (pfi 1é¢bé rakoviny) [1] dochdzi zejména v poslednich
letech k rozSifovdni mylnych (a védecky neovéfenych) informaci o biologicky aktivnich
latkach v rostlindch. Spotiebitelé mohou byt tak nevédomé vystaveni pusobeni mnoha
Skodlivych anebo toxickych latek (endogenniho nebo exogenniho pivodu). Nékteré druhy
peckovin ¢eledi Prunus obsahuji zna¢né mnoZstvi amygdalinu. Cilem vyzkumného projektu
bylo kvantifikovat amygdalin a jeho metabolity v semenech 13 odrid Svestek péstovanych v
Ceské republice, aby bylo mo7né poskytnout spotiebiteliim informaci o jeho koncentraci.

Analyty (amygdalin, mandelonitril a benzaldehyd) byly kvantifikovany [2] po extrakci do
methanolu. Benzaldehyd byl derivatizovdn DNPH (2 4-dinitrofenylhydrazin) [3]. Separace a
detekce probihala na koloné Atlantis T3 (2,1 x 75 mm) v negativnim ESI médu (ABSciex,
3200 Qtrap) pfi pouziti gradientové eluce 0,1% kyseliny octové ve vodé a 0,1% kyseliny
octové v acetonitrilu (Dionex, Ultimate 3000). VytéZnost metody pro analyty se pohybovala
od 89-102 %. Intra-day opakovatelnost byla < 4,3 %. Limit detekce pro amygdalin byl 0,05
pg/ml.

Vysledky ukdzaly, Ze obsah amygdalinu ve §vestkdch je enormné vysoky (2,08-4,75 g/100 g
vyloupanych semen), coZ je v porovndni s béZnymi hodnotami v konzumnich mandlich asi
500x vyssi. Metabolity byly pfitomny v neporusenych semenech v malych mnozstvich, po
jejich rozemleti vSak obsah béhem nékolika dnii stoupal. In-vitro bylo prokdzano, Ze jiz po
pétiminutovém plsobeni slin na rozemlety vzorek je veSkery amygdalin velmi rychle
metabolizovdn. VedlejSim produktem pfi in-vitro digesci byl pozorovan vznik velmi libé
viiné pripominajici likér ,,amaretto*.
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Zubnim kazem trvalého chrupu trpi vétSina populace vyspélych zemi (pfes 90%, ale Ziji
mezi ndmi i jedinci vici vzniku zubniho kazu odolni, kterych je ve véku kolem 30-ti let cca
10 % [1]. PriCiny této rezistence nejsou v dnesSni dobé stdle plné prozkoumané. Mezi né
muiZe patfit strava, péfe o chrup a v neposledni fadé se na ni mohou podilet i genetické
faktory, napf. imunitni systém jedince a individudlni sloZenf slin nebo zubnich tkdni. Cilem
na$i studie bylo provést srovndvaci proteomickou analyzu zubni dfené zubli moudrosti
dospelych lidi, ktef{ zubni kaz nikdy neméli a porovnat ji se skupinou lidi, ktefi jsou k
vytvoreni zubniho kazu ndchylni (3 a vice kazi).

K analyze jsme pouzili dferi ziskanou ze zdravych tfetich molard lidi ve v&€ku 17-40 let
obojiho pohlavi, ktefi byli rozdéleni do dvou skupin podle rezistence, resp. nachylnosti vici
vzniku zubniho kazu. Proteiny ze zubni dfené jsme extrahovali lyzaénim pufrem a smés
proteinii analyzovali metodou dvourozmérné gelové elektroforézy [2] nebo metodou
diferencni gelové elektroforézy. Vysledné proteinové mapy byly oskenovdny a statisticky
vyhodnoceny programem PDQuest (Bio-Rad). Spoty vykazujici statisticky vyznamné
rozdily mezi obéma skupinami byly z gelu vyfiznuty, ndsledné St€peny trypsinem a vysledné
peptidy byly identifikovdny nano-kapalinovym chromatografem spojenym s tandemovym
hmotnostnim analyzdtorem s vysokym rozliSenim (Q-TOF MaXis).

Identifikovali jsme kvantitativn{ rozdily v intenzité nékterych spotii mezi obéma skupinami,
odpovidajici proteinim zastupujicim v bunkdch rizné funkce, napf. peroxiredoxin-1,
apolipoprotein A-I, glutathion S-transferasa P, phosphoglycerat kinasa 1 a retinol

dehydrogenasa. Tyto proteiny se podileji na metabolismu buiiky, na bunééné komunikaci a
prenosu signdlu ¢i na transportu.
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Haptoglobin (Hp) is acute phase plasma glycoprotein that binds hemoglobin (Hb) dimer to
extraordinarily strong complex. The forming Hb-Hp complex is subjected to CD163-
mediated endocytosis by macrophages and also prevents renal filtration of Hb in kidneys.
Although molecular model of human Hp based on the X-ray structure of porcine Hb-Hp
complex was described, unfortunately no structure of human Hp has been revealed so far.

In this study we used chemical cross-linking and hydrogen/deuterium exchange for detail
structural characterization of human Hb-Hp. Protein samples modified via homobifunctional
cross-linking reagents (including their deuterated forms) were analyzed using reverse-phase
chromatography coupled to FT-ICR mass spectrometer. The acquired restraints were used to
generate a homology model that represents the experimentally determined constraints with a
minimum of violations. The hydrogen/deuterium exchange approach was used to monitor
the Hp surface which is partially covered by complex glycans. N-linked oligosaccharides
were built and attached to the highest ranked model that was refined by molecular dynamics
in water. Because of these data, our model represents unique molecular model that combines
knowledge of Hp structure from crystal and from solution including complicated
glycosylation.
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Fotoionizace za atmosférického tlaku (APPI) [1] je ionizacni technika vhodnd svym
rozsahem moldrnich hmotnosti a polarity analytu pro analyzu neutrdlnich lipida. Tato
technika vyuZiva k ionizaci analytu UV zdfeni. Pokud analyt neabsorbuje energii v oblasti
vlnové délky pouzitétho UV zdfeni pfimo, je nutné priddvat do mobilni fize dopant —
slouCeninu, kterd se timto zdfenim ionizuje a ndslednymi reakcemi ionizuje analyt. Takovou
sloueninou mutZze byt napf. toluen, aceton nebo 2-propanol. Pfi pouziti komeréné
dostupnych APPI iontovych zdrojii se optimdlni prutok pohybuje okolo 100ul/min [2].
VyuZiti takto vysokych pritokd ovSem znemoZiiuje spojeni systému s mikro nebo nano-

hlediska ekonomického a zdravotnich rizik pro operatora.

Yy

Byla testovdna moZnost vyuZiti APPI v mikroméfitku (mikro-APPI) pro ionizaci neutrdlnich
lipidd. Pro efektivni transport analytu do plynné faze byl pouZit odporové vyhfivany &ip
obsahujici kandlky pro pfivod nizkého pritoku mobilni faze a zmlZovaciho plynu [3]. Byly
testovany parametry nastaveni polohy Cipu viaci vstupni kapildfe do hmotnostniho
spektrometru a teplota vyhfivani Cipu. Z testovanych analytd byly technikou mikro-APPI
nejefektivnéji ionizovany zdstupci methylesterti mastnych kyselin (methyl laurdt) a voskové
estery (palmityl oledt). Pro zminéné analyty byla zjiSténa citlivost a linedrni dynamicky
rozsah. Technika byla nédsledné vyuZitd pro piimou analyzu komeréni smési methylesterd
mastnych kyselin a celkového lipidového extraktu z novorozeneckého méazku.
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Desorption nanoelectrospray ionization (nanoDESI) [1,2] represents a miniaturized version
of well-known ambient ionization technique — desorption electrospray ionization (DESI) [3].
For both techniques, work flow typically includes none or only minimal sample preparation.
The differences consist in dimension of a spray tip (1-3 #m in nanoDESI, tens ym in DESI),
assistance of a nebulizing gas which is considered to be essential for DESI but is not used in
nanoDESI.

To evaluate potential of nanoDESI in imaging mass spectrometry, the procedure for
preparation of a defined sample pattern on analyzed surface has been suggested and lateral
resolution of nanoDESI has been determined. Experiments were carried out using an LCQ
Deca ion trap mass spectrometer (Thermo Scientific, USA) equipped with home-made
nanoDESI ion source allowing motorized and controlled movement of a sample.
Reproducible sample pattern on glass surface was prepared by coating of microscopic glass
by rhodamine B using Spin coater 150 (SPS-Europe B.V., Netherlands). Obtained
continuous layer of dye was subjected to a laser beam (Nd:YAG laser 1064 nm) causing dye
evaporation. The width of the laser beam was set to 200 ym and various widths of
rhodamine B lines were well defined. Three different patterns were finally used in nanoDESI
experiments (90, 270 and 781 pm of rhodamine B with the 210, 230 and 219 ym gaps). Line
widths were controlled by camera fixed on the laser. Model samples were scanned using
three speeds — 5, 25 and 50 um/s. Signal traces clearly demonstrated the best lateral
resolution bellow 90 ym for 5 pm/s. This value was achieved under usual experimental
conditions (spray liquid - methanol/water/formic acid 50:48:2 v/v/v), it is more than
comparable with DESI.
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New designer drugs (NDDs) belong to a large group of abused compounds [1,2]. Since
many of them have unknown physiological effects they bring a serious health risk. The
routine identification of NDDs by well-established GC/MS toxicological methods can be
complicated as their mass spectra are mostly missing in databases. Standard screening
immunochemical methods may not be available too. Ion mobility-mass spectrometry (IM-
MS) and supercritical fluid chromatography-mass spectrometry (SFC-MS) can improve the
screening, the diagnosis of intoxication.

Fifteen new designer drugs were measured applying IM-MS and SFC-MS. Experiments
were carried out using ESI Synapt G-2s and Acquity UPC?2 coupled to ESI Xevo TQD triple
quadrupole (all Waters, UK).

Ion mobility provided very effective suppression of chemical noise. IM-MS identified drugs
in spiked urine at low concentration level (ng/ml). Urine samples were diluted by methanol
(1:1, v:v), centrifuged, filtrated (PP membrane filter, 0.22 pm), and injected to
methanol:water (1:1, v:v, flow-rate 0,25 ml/min). Nevertheless, some isobaric compounds
were not separated sufficiently by IM.

NDDs were further studied using SFC-MS. Four stationary phases (Waters Acquity UPC?
BEH silica, BEH 2-ethylpyridine, CSH Fluoro-Phenyl and HSS C 15SB, all sub-2 um
particles) and various mobile phases were evaluated. Separation of isobaric compounds and
recognition of all studied NDDs was achieved in less than 1.5 minute (BEH silica column,
40 °C, 20 mM NH4OH in methanol, gradient of methanol in CO2: 6-24 % in 1.5 min, flow-
rate 2.9 ml/min). Both methods offer fast analysis, SFC-MS also successfully discriminates
isobaric compounds.
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Novorozenecky mézek (vernix caseosa, VC) je bild syrovitd hmota, kterd se zacind tvofit na
povrchu kiZe plodu ve tfetim trimestru téhotenstvi. Tento biologicky materiél je tvoren
prevazné vodou (80 %) a zbylou ¢ast reprezentuji lipidy (10 %) a proteiny (10%). VC ma
fadu ne zcela objasnénych funkci, hlavné kvili nedostateéné znalosti jeho lipidového a
proteinového sloZeni, coz je zapfi¢inéno velkou komplexitou materidlu. M4 ale potencidl byt
vyuzit v mediciné diky svym hojivym a antibakteridlnim t¢inkdm [1,2].

Cilem této prace bylo vyvinout multidimenziondlni separacni metodu pro analyzu intaktnich
lipidd obsaZenych ve VC. Zaméfili jsme se na lipidy, které by mohly patfit do tfidy
ceramidl. Ve VC se vyskytuje fada ceramidd, ale ne v§echny byly zcela popsény.

Jejich detailni analyzy probéhly na trovni sloZzeni mastnych kyselin [3]. Vlastni
experimentdlni price zahrnovala separaci lipidového extraktu kolonovou chromatografii se
silikagelem, kdy bylo ziskdno 30 frakci, pfevazné nepoldrnich lipidii. Ziskané frakce byly
podrobeny piimé analyze pomoci vysokorozliSujictho hmotnostniho spektrometru. Vybrana
frakce, ¢. 23 byla ddle analyzovana NP-HPLC/APCI-MS/MS pro detailnéjsi oddéleni tiid
lipidi pfitomnych ve zkoumané frakci. Bylo zji§téno, Ze tato frakce mimo jiné obsahuje
lipidy se sumdrnim vzorcem CxHyO4N. Preparativni chromatografii byla ziskdna subfrakce
pro dal$i experimenty. Z RP-HPLC/APCI-MS/MS analyz této subtrakce bylo mozné urcit
neutrdlni ztrity protonované molekuly a usuzovat tak na mozZné struktury ceramidd.
Fragmentalni spektra ale jednoznacné neobjasnila o jaky typ ceramidd se jednd. Proto byla
rovnéZ provedena derivatizace téchto lipidii, kterd umozZnila detailni pohled na sloZeni
mastnych kyselin ve zkoumanych lipidech.
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Hmotnostni spektrometrie s indukéné vdzanym plazmatem (ICP MS) je technika pro
ultrastopovou elementdrni analyzu. Pro speciaci je nutné pfedfadit pfed ICP MS separacni
krok, tradi¢né kapalinovou chromatografii (HPLC) ¢i kapilarni elektroforézu (CE).

Tepelné odpatfovani diodovym laserem (DLTV) je technika zavadéni vzorkti pro ICP MS,
vyuzivajici diodového laseru ke generovani aerosolu ze substrdtu. Substritem je filtrani
papir nebo desky pro tenkovrstvou chromatografii (TLC). Substrdt je pretistén Cernym
inkoustem, ktery slouZzi jako absorbér zafeni. Po ozafeni pretiSténého substritu laserem
dochézi k pyrolyze a vznikly aerosol je undSen nosnym plynem do plazmatu. DLTV ICP MS
jsme dfive vyuzili pro analyzu kapalnych vzorkl, vcetné neupravené krve, ve formé
vyschlych kapek [1,2] a spojeni TLC — DLTV ICP MS jsme demonstrovali na analyze
kobalamint.[3]

V tomto pfispévku bude diskutovdno vyuziti DLTV ICP MS jako citlivé detekéni techniky
pro TLC vybranych specii selenu (selenocystin, selenomethionin, methylselenocystein,
selenicitan, selenan a kyselina methylselenicitd). Separace specii selenu byla provedena na
celul6zovych a silikagelovych TLC deskdch. TLC desky byly vyvijeny smési isopropanol :
voda : chloroform. Po vysuSeni byly stfedy separa¢nich kandlkd pfeti§tény 1,5 mm Sirokou
linif ¢erného inkoustu a nastifhdny na prouzky. Ty byly vloZeny do trubicové DLTV cely a
skenovany pomoci diodového laseru (1,2 W; 808 nm). Na celulézovych deskdch byly
rozdéleny 4 z 6 zkoumanych specii, na silikagelovych deskach pak 5 z 6 specii. V piispévku
bude také diskutovdn mechanismus DLTV ze silikagelového nosice uZit¢ho pro DLTV
vibec poprvé. Zavérem je spojeni TLC — DLTV ICP MS piedstaveno jako jednoduchad,
levna a rychld alternativa k HPLC — ICP MS pro speciaci selenu.
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Polychlorované bifenyly (PCB) jsou vyznamné polutanty, které velmi pomalu podléhaji
degradaci a v Zivotnim prostiedi pfetrvdvaji dlouhou dobu. PCB maji mnohé negativni
ucinky na Zivotni prostfedi, organismy i lidské zdravi.

Pro stanoveni PCB v dlouhodobé kontaminované podzemni vodé z aredlu byvalé obalovny
Zivicné drti byla optimalizovdna metoda extrakce pevnou fazi (SPE) s ndslednou GC/MS
analyzou. Primérnd vyt€Znost SPE demineralizované vody uméle kontaminované PCB byla
86 + 12 %. V podzemni vodé byla zjisténa koncentrace PCB 3,3 + 0,1 pgel! (suma
vybranych kongenert). Nejhojnéji zastoupené byly trichlorované kongenery, které
dohromady predstavovaly asi 80 % celkového obsahu PCB.

Vytvofend metodika byla dédle pouZita pro zhodnoceni degradacniho potencidlu kmene
Pleurotus ostreatus vuc¢i vybranym zastupcim PCB pfi jejich odstranovani z uméle
kontaminované vody v pilotnich experimentech. U kmene P. ostreatus byla popsdna vysokd
degradaéni G¢innost vici nékterym organopolutantim, véetné nékterych kongenerd PCB.
Vzhledem k faktu, Ze P. ostreatus je fazen mezi houby bilé hniloby, byl jako nosi¢ pro
napliové reaktory zvolen slamovy substrit, ve kterém byla rovnéZ analyzovana rezidudlni
koncentrace PCB. Pro tuto analyzu byla optimalizovdna vysokotlakd extrakce
rozpoustédlem pro pevné matrice (ASE) s ndslednou GC/MS analyzou. Primérnd vytéZnost
ASE aplikované na sldmovy substrdt uméle kontaminovany PCB byla 86 + 17 %. P.
ostreatus byl pfi degradaci Deloru 103 schopen z pocate¢ntho obsahu 50 pg po Ctyfech
tydnech odstranit 44 + 2 % PCB.

Nasledné budou obé metodiky (SPE a ASE) vyuZity pro zhodnoceni degradace PCB v uméle
i pfirozené kontaminované vod€ pfi experimentech zahrnujicich vsddkové laboratorni a
poloprovozni bioreaktory.
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Préce je zaméfena na purifikaci a identifikaci enzymi produkovanych tfemi ligninolytickymi
houbovymi kmeny Pleurotus ostreatus (Kryos, HK a 3004) a jejich participaci pfi degradaci
170a-ethynylestradiolu (EE2). EE2 je pro svou vysokou biologickou aktivitu hojné vyuzivan
jako aktivni sloZka perordln{ antikoncepce. V Zivotnim prostied{ je vSak vysoce perzistentn{
a svymi vlastnostmi je fazen mezi skupinu organopolutantd negativné pusobicich na
hormondlni soustavu - tzv. endokrinn{ disruptory.

Detailni studium degradace EE2 u kment P. ostreatus bylo provedeno fadou experimenti
zahrnujicich identifikaci a purifikaci pfislusSnych enzymt ¢&i jejich proteoforem
prostiednictvim elektroforetickych, chromatografickych a hmotnostné spektrometrickych
metod. Prostfednictvim hmotnostni analyzy MALDI-TOF a srovndnim sekvenci s vefejné
dostupnymi proteomickymi databdzemi byly v houbovych kulturdch charakterizovany
enzymy bilirubin oxidasa, fosfatidylserin dekarboxylasa, tripeptidyl peptidasa A a versatilni
peroxidasa.

Degrada¢ni potencidl byl stanoven sadou in vivo a in vitro pokust s houbovymi frakcemi. Z
pilotnich experimentd vyplyvd, Ze vSechny studované kmeny P. ostreatus jsou schopny za
podminek in vivo degradovat EE2 v prubéhu prvnich 3 dnt kultivace, avSak s rozdilnou
detekovanou aktivitou studovanych extraceluldrnich enzymi. Pii in vitro experimentech
byly detekovany vyznamné rozdily pii degradaci prostfednictvim enzymu mangan-
dependentni peroxidasy. Studium dal§ich houbovych enzymatickych aparatti a srovnéni
vlivu podminek na hladinu aktivit enzymi je pfedmétem sou¢asného vyzkumu. Vysledky
prace budou pouzity v dalSich biotechnologickych experimentech s purifikovanymi enzymy
pro degradace endokrinnich disruptord.
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Adenosine deaminase deficiency (ADA) belongs to the various group of inborn errors of
purine metabolism. These diseases express large variety of neurological, immunological,
heamatological and renal manifestations. Accumulation of toxic intermediates or depletion
of nucleotides deepen the disorders’ pathogenesis. Most of the defects are inherited in an
autosomal recessive manner [1].

Based on our preliminary studies on capillary electrophoresis with UV detection, many
purine metabolites were found. Nevertheless, no sufficient identification tool was available.
This was overcome by novel approach of spectral trees, which uses multistage fragmentation
to identify different metabolic modifications. This approach allows us to see the unmodified
structure of the metabolite at lower MSn level and by “bottom-up” strategy get the
individual metabolic modification. Data were acquired using untargeted metabolomics
approach by UHPLC coupled with high resolution tandem mass spectrometer Orbitrap Elite
(Thermo Fisher Scientific, USA). Data were evaluated by recently introduced software
Compound Discoverer 1.0.0.692 (Thermo Fisher Scientific, USA) and statistically processed
using R software.

Number of potential metabolites of adenosine, inosine and deoxyadenosine found by
Compound Discoverer was 36. Most frequent metabolic transformations were methylation,
oxidative deamination and desaturation. All metabolites were acquired with mass error less
than 0.5 ppm. For comparison four ADA patient samples and twenty healthy volunteers were
used. By using the approach of spectral trees metabolites were successfully confirmed. In the
future this method can represent significant tool for identification of metabolites with
potential diagnostics importance.

* Korespondence: lukas.najdekr@gmail.com
LITERATURA:

1. Balasubramaniam S. et al.: J. Inherit. Metab. Dis. 37, 669-686 (2014).
PODEKOVANI:

This project was supported by NPU [ (LO1304) and Czech Science Foundation Grant 1
1910-N26.

-62 -


mailto:lukas.najdekr@gmail.com
mailto:lukas.najdekr@gmail.com

ABSTRAKT PREZENTACE

Detailed study of imatinib metabolization using
high-resolution mass spectrometry

Katerina Micova !2*, David Friedecky !2, Edgar Faber 3, Marcela Hrd4d !, Toma§ Adam 14

1. Institute of Molecular and Translational Medicine, in Olomouc
2. Laboratory for Inherited Metabolic Disorders, in Olomouc
3. Department of Hemato-Oncology, Palacky University in Olomouc
4. Department of Clinical Chemistry, University Hospital Olomouc

Therapeutic drug monitoring is widely applied useful tool for treatment individualization in
order to achieve optimal clinical response and avoid toxicity. Due to drug metabolizing
enzymes several bioactive or toxic metabolites are produced. Therefore determination of
parent drug and also of metabolites may have clinical relevance and could be helpful for
treatment adjustment. The aim of the work was to assess a detailed profile of imatinib (IM)
metabolites in plasma of patients with chronic myeloid leukemia. Plasma proteins were
precipitated by methanol and supernatant was used for analysis. Separation proceeded on
Phenomenex Kinetex C18 column (100 x 2.1 mm; 1.7 ym) using UltiMate 3000 RS liquid
chromatography with mass spectrometry detection using Orbitrap Elite instrument (Thermo
Scientific) based on exact mass measurement. Scan range of m/z 350 — 1200 was chosen and
the resolution was set at 60,000 FWHM. All measurements were performed with mass
accuracy * 5 ppm. Data were evaluated using Excalibur 2.2 SP1, MetWorks 1.3 SP3 and
Mass Frontier 7.0 software. In plasma samples 90 metabolites in concentration range of 0.1
nmol/L - 1 ymol/L were found. For confirmation of metabolite identities characterized by m/
z values, MS2 exact mass fragmentation of phase I metabolites and MS3 fragmentation of
phase II metabolites (conjugates) in orbitrap mass analyser were performed. Some
differences in profiles of oxidation and dioxidation were observed between patients. New
generation of high resolution mass spectrometry offers sensitive tool for detail study of drug
metabolism in biofluids. IM is transformed to several metabolites that could serve as useful
diagnostic tool. Further studies should be focused on elucidation of clinical significance of
newly discovered metabolites.
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Tyrosine-kinase inhibitors (TKIs) are class of anti-cancer drugs used to treat various forms
of blood cancers or solid tumors. We assessed the performance of an ultra-fast online SPE-
MS/MS system (RapidFire) to analyze four TKIs, Imatinib (IMA), Dasatinib (DAS),
Nilotinib (NIL) used for treatment of chronic myeloid leukemia and Lapatinib (LAP) that is
used against breast cancer, in human plasma. Samples were prepared by simple protein
precipitation with methanol containing deuterated internal standards. After centrifugation,
supernatant was diluted 10 times with mixture of methanol and water (1:1). All four analytes
are measured within wide calibration range (0.05 — 5.0 yg/mL for NIL and IMA, 0.1 — 10.0
pg/mL for LAP and 0.025 — 2.5 ug/mL for DAS) in less than 16 sec. RapidFire ultra-fast
autosampler/on-line SPE system was coupled to a QTRAP 5500 triple quadrupole
instrument operated in MRM mode. C4 cartridge was used for SPE and elution was done by
acetonitrile. RFIntegrator software was used for peak integration and Microsoft Excel for
data analysis. All compounds analyzed had both intra- and inter-day accuracies within 15%
and coefficient of variation less than 15% for all concentrations within the linear range. Even
though the absolute matrix effects were higher in comparison with LC-MS methods, their
effect on method performance was eliminated by usage of deuterated internal standards. This
system allows throughput of > 200 samples per hour providing comparable results with LC/
MS methods [1]. With increasing number of patients receiving TKIs, this method can be
advantageously used for high-throughput therapeutic monitoring in clinical research
laboratories.
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The reaction rates of small astrophysically relevant ions with electrons and molecules are of
principial interest for modeling of chemical reactions in interstellar clouds and for
understanding of chemistry in planetary atmospheres.

The results of experimental studies focusing on determination of state specific
recombination rate coefficients (recombination of ortho- and para-H3+ with electrons), and
on ion-molecule reaction rate determination (e.g. isotopic exchange reactions of OH- + D2
and OD- + H2) will be presented. The applied experimental techniques were: Cryo-FALP 11
(Cryogenic Flowing Afterglow with Langmuir Probe), SA-CRDS (Stationary Afterglow
with Cavity Ring Down Spectrometer) and the cryogenic 22-pole radiofrequency ion trap.
The reactions were studied at temperatures as low as 10 K, i.e. at conditions relevant for
interstellar matter.
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Acquired equine multiple acyl-CoA dehydrogenase deficiency also known as atypical
myopathy (AM), is a highly fatal muscle disease of grazing horses. This syndrome is
probably caused by ingestion of Acer Pseudoplatanus seeds containing hypoglycin A, whose
active metabolite, the methylenecyclopropylacetic acid, is responsible for an inhibition of
some dehydrogenases that using FAD as a cofactor (short and medium chain acyl-CoA
dehydrogenases, isovaleryl-CoA dehydrogenase etc. [1, 2]). Nine serum and six urine
samples from horses with AM and twelve control samples were collected and then analyzed
using high performance liquid chromatography (Ultimate 3000, Dionex) with aminopropyl
column (Luna 3 um NH2, 2 x 100 mm, Phenomenex) coupled to tandem mass spectrometry
(QTRAP 5500, AB Sciex). The metabolites were detected by multiple reaction monitoring
(MRM) in both positive and negative mode. Data were processed by unsupervised (Principal
component analysis — PCA) and supervised (Orthogonal partial least squares discriminant
analysis — OPLS-DA) multivariate analysis. The results of equine serum and urine show
obvious separation of group with AM and control group. The differences were found not
only in levels of glycine conjugates (isobutyrylglycine, hexanoylglycine, suberylglycine,
phenylpropionylglycine), acylcarnitines (C2 - C20), which well corresponds with previously
published results [2, 3], but also in purine metabolites (inosine, hypoxanthine, adenine,
adenosine) and some organic and amino acids (aspartate, cysteine, tryptophan,
homoarginine, betaine) etc. suggesting that AM affects the other metabolic pathways.
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Chronic myeloid leukemia (CML) is a myeloproliferative disorder caused by constitutively
active BCR-ABL tyrosine kinase. The objective of this work was to evaluate the influence of
tyrosine kinase inhibitors (TKIs) approved in the CML treatment to the overall plasma and
leukocyte metabolite profiles in the patients. Plasma and leukocyte samples were analysed
by liquid chromatography coupled to tandem mass spectrometry. The data acquisition was
proceeded in both positive and negative multiple reaction monitoring mode and the
metabolites were detected and quantified. The statistical treatment of the data involved both
unsupervised (principal component analysis) and supervised (discriminant function analysis,
orthogonal partial least squares discriminant analysis) methods using R programme language
with statistics packages. 152 metabolites in leukocytes and 124 metabolites in plasma were
detected in 6 groups of samples: healthy controls, newly diagnosed patients, patients treated
with Imatinib, Dasatinib, Nilotinib and Hydroxyurea. The unsupervised statistical models
show overlap of hydroxyurea treated with newly diagnosed in both plasma and leukocytes
samples suggesting similar metabolomic composition. In leukocyte samples TKI treated
(except dasatinib) overlap controls whereas cluster far from newly diagnosed, which
indicates metabolome regulation towards the normal profile. Although only four dasatinib
treated patients leukocytes were processed, dasatinib treated partly overlap TKI treated, but
seems to differ from controls. Also in plasma samples the TKI treated overlap controls, but
the separation from newly diagnosed is not so clear as in leukocytes. The supervised
statistical models show similar characteristics as the unsupervised ones with some trends
more obvious.
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Hmotnostni spektrometrie spojend s elektrosprejovou ionizaci (ESI-MS) ndm ddvd moZnost
piimo sledovat zmény v reakénim roztoku a diky tomu predstavuje dulezity ¢lanek ve studiu
reakénich mechanisml. Nespornou vyhodou ESI-MS je jeji citlivost. Reakéni{ intermedidty,
které jsou Casto pfitomny v roztoku jen ve velmi malé koncentraci, mohou byt izolovany v
plynné fdzi a jejich reaktivita miZe byt déle studovdna.

My jsme vyvinuli novou metodu pro studium reakénich intermedidti pomoci ESI-MS.! Tato
metoda je zaloZena na sledovdni reak¢ni smési, kterd obsahuje izotopicky znaeny a
neznaceny reaktant. Jeden z reaktantd napf. znaleny je priddn k reakéni smési s ¢asovym
zpozdénim. Tento trik ndm dovoluje zjistovat, zda sledovany ion v plynné fazi predstavuje
reakéni intermedidt v kapalné fazi nebo zda se jedna pouze o artefakt z procesu tvorby iontd
v elektrospreji. Navic miZzeme ur€it polocas Zivota jednotlivych intermedidatd.

Pomoci této metody jsme studovali reakéni mechanismus zlatem katalyzované adice
methanolu na alkyn. Porovndvali jsme dva rGzné typy zlatych Kkatalyzitord (zlato s
fosfinovym nebo karbenovym ligandem), ddle jsme studovali vliv pfidavku kyseliny nebo
stiibrné soli, kterd se v zlatné katalyze pouzivd jako pomocny katalyzdtor, na rychlost
reakce. Pro srovndni{ jsme také reakci studovali pomoci NMR spektroskopie.
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Living organisms are constantly attacked by reactive oxygen and nitrogen species. If there is
an imbalance between concentration of antioxidants and reactive radicals, oxidation of
essential parts of cells may occur. Oxidative damage of DNA may results in the formation of
8-hydroxy-2'-deoxyguanosine (8OH2dG). It was reported that significantly increased levels
of 80H2dG are connected with serious diseases including numerous types of malignancies
such as acute leukaemia, hepatocellular, colorectal, breast and lung cancers [1, 2].

The novel method for the analysis of 8OH2dG and creatinine in human urine was
developed. In this work Ultra High Performance Liquid Chromatography (UHPLC)
technique coupled with UV and mass spectrometry detection (MS/MS) was used. During the
method development various types of modern UHPLC stationary phases, such as Ascentis
Express RP Amide, Aquity UPLC BEH Amide, Kinetex HILIC and C18 were tested.
Columns with different dimension, particle size (2.7 ym, 1.7 ym) and character (porous-
shell, full porous) were compared. Best results were achieved, when Aquity UPLC BEH
Amide column working in HILIC mode was used. This stationary phase proved to be
suitable for the determination of small and polar molecule, such as 8OH2dG and also for
creatinine. All analyses were performed on UHPLC system Nexera with Mass spectrometry
detector LC-MS 8030 (Shimadzu, Japan). As a sample preparation procedure solid phase
extraction was selected.

This newly developed chromatographic method will be used for the determination of
80H2dG and creatinine in urine of patients suffering from cancer. Our results might help to
extend the knowledge about the progression of cancer and therapy effect.
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Nature’s use of redox-active moieties combined with 3d transition metal ions is a powerful
strategy to promote multi-electron catalytic reactions.!!l Redox-active ligands often facilitate
vital multi-electron catalytic transformations. The role of copper ion in biology is
noteworthy as it transfers electron at a relatively low potential. It is a part of cytochrome ¢
oxidase, hemocyanin, and other important electron-transfer proteins/redox enzymes.

Here, we have investigated interaction of copper(I) and copper(Il) with redox-active ligands
such as 9,10-phenanthraquinone, maltol and catechol. We have compared the complexes
with complexes of other metals (Zn, Ag and Na), where we do not expect any redox
processes. The structure and properties of the complexes are investigated by means of
IRMPD spectroscopy and DFT calculations. The idea is to use the C=0 carbonyl and C-O
stretching mode of these ligands as a diagnostic marker.[2-]
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C-H bond activation is an important topic for modern organic synthesis. While selective C-H
bond activation of pure hydrocarbons is still a challenge,[1,2] there are many approaches
that allow the activation of C-H bonds in functionalized molecules. It has been shown that
some C-H activation reactions can proceed much more efficiently, if a salt of a carboxylic
acid is added to the reaction mixture, or if typical metal acetates are used as catalysts.[3]

In this work we applied electrospray ionization mass spectrometry (ESI-MS) and collision
induced dissociation (CID) to study the model 2-phenylpyridine system with various metal
carboxylates (Ru, Pd and Cu). The ESI-MS spectra revealed the formation of ions
containing AcO- ligands that lose acetic acid upon CID. CID experiments have also allowed
us to construct Hammett plots that revealed that the use of stronger acids accelerates the C-H
activation step.

Potential energy surfaces were calculated for the loss of AcOH and the energy required for
these processes was determined. Infrared multiphoton dissociation (IRMPD) spectroscopy
was combined with the computational studies to investigate the structures of the observed
ions.
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Hydrofobiny jsou primarni metabolity plisni s molekulovou hmotnosti mezi 7-15 kDa. V
primérn{ sekvenci se vyznacuji typickym vzorem osmi cysteind, které jsou propojeny Ctyfmi
disulfidickymi mustky. Charakteristickou vlastnosti hydrofobind je povrchovd aktivita a
schopnost samoshluknuti na riznych typech rozhrani, proto je jejich izolace velmi obtizZna.
V této préci byla pro izolaci hydrofobinu SC3 (Schizophyllum commune) vyvinuta nova
metoda, kterd vyuZiva vysokou hydrofobicitu téchto proteini a silnou afinitu k teflonu jako
adsorpénimu ¢inidlu. Pomoci teflonovych mikrocastic byl selektivné izolovan hydrofobin
SC3 z modelovych smési proteinti. Tato technika je velmi efektivni, ¢asové nendro¢nd a
predstavuje velky potencidl pro izolaci hydrofobint z redlnych vzorkd. Uginnost izolace
hydrofobind byla ovéfena pomoci tricinové SDS-PAGE. Identifikace hydrofobinu SC3 byla
provedena pomoci MALDI-MS s vyuZitim dvou typt analyzatorti — analyzédtor doby letu
(TOF) a orbitdlni past (Orbitrap). Pro analyzu na MALDI-TOF/TOF hmotnostnim
spektrometru byl pouZit intaktni hydrofobin, ale pfed analyzou na peptidové trovni pomoci
MALDI-Orbitrap (m/z 50 — 4000) bylo nutné protein nejprve enzymaticky nastépit. Na
zdkladé obsahu aminokyselin v primdrn{ struktufe analyzovaného proteinu bylo enzymatické
§tpeni provedeno pomoci chymotrypsinu a thermolysinu. Usp&$nost §t&peni je podmin&na
efektivni redukci a alkylaci disulfidickych mistku, jelikoZ hydrofobiny jsou jimi vysoce
stabilizované. Pro redukci bylo pouzito redukéni ¢inidlo Tris(2-
karboxyethyl)fosfinhydrochlorid v kombinaci s hydrochloridem guanidinu nebo
deoxycholdtem sodnym s nédslednou alkylaci pomoci jodoacetamidu. Uspé&snost
enzymatického Sté€peni byla ovéfena pomoci tricinové SDS-PAGE. Vzniklé peptidy byly
analyzovany pomoci MALDI-MS.
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Strigolaktony (SLs) jsou novd skupina vyznamnych rostlinnych hormond. Jejich hydrolyzou
dochdzi ke Stépeni enol-etherové vazby a uvolnéni butenolidu. Jsou navrzeny dva
mechanismy hydrolyzy SLs. V prvnim pfipadé dochdzi prostfednictvim nukleofilu k adici na
enol-etherovou vazbu, kterd je ndsledovdna eliminaci butenolidového kruhu (mechanismus
A) [1]. Druhy mechanismus se 1i§{ mistem pocéte¢niho ataku piichoziho nukleofilu, ktery se
vdze na karbonylovou skupinu z jiz eliminovaného butenolidu (mechanismus B) [2].
SouCasnd studie je vénovana stabilitt GR24 (synteticky analog SLs) v rlznych
rozpous$tédlech a s ldtkami nukleofilni povahy jako jsou methanol, benzylamin a imidazol.
Reakce jsou monitorovany pomoci UV-VIS spektrometrie a LC-MS. Reakce GR24 s
piisluSnymi nukleofily jsou provedeny v suchém rozpoustédle a sledovdny kazdych 30
minut po dobu 24 hodin pfi vlnové délce 200 aZ 450 nm. Reakéni smési jsou analyzovany
chromatografii na reverzni fdzi a ndslednd identifikace stabilnich reakénich produkti je
provedena pomoci hmotnostni spektrometrie. Tyto experimenty mohou vést k objasnéni,
jakym mechanismem podléhd hydrolyza SLs.

* Korespondence: Halouzka@seznam.cz

LITERATURA:

1. Mangnus and Zwanenburg: J. Agric. Food Chem. 40, 1066-1070 (1992).
2. Scaffidi et al.: Bioorg. Med. Chem. Lett. 22, 3743-3746 (2011).

-73 -


mailto:Halouzka@seznam.cz
mailto:Halouzka@seznam.cz

ABSTRAKT PREZENTACE

Drift tube studies of hydration of protonated organic
molecules
Anatolii Spesyvyi !2*, Patrik gpanél 1

1. Ustav fyzikdlni chemie J. Heyrovského AV CR, v.v.i.
2. Univerzita Karlova v Praze, Matematicko-fyzikdlni fakulta

Selected Ions Flow Tube mass spectrometry (SIFT-MS) is a versatile technique for real-time
detection and quantification of volatile compounds in human breath and headspace. With a
known rate constant for the ion-molecular reaction between selected ion precursor and
sampled neutral molecules it is possible to obtain the compound concentration in media [1].
The main disadvantage of SIFT-MS is presence of overlapping peaks in spectra for the
compounds with same molecular weight [2]. In order to remove this limitation the new
Selected Ions Flow Drift Tube (SIFDT) instrument was built. The essential distinction of
SIFDT is the uniform drift field, which is applied to the flow tube that thus becomes a drift
tube.

An example of such mass overlap could be observed in the situation when both ethanol and
formic acid are present in the analysed sample. During the residence in flow tube they have
the same products for the reaction with H3O* precursor. Our assumption is that it is possible
to determine ratio between concentrations of ethanol and formic acid in mixture using
differences in kinetic process in the tube for the set of applied voltages. The influence of
field is expressed by the reduction of reaction time and product clusters dissociation [3].

This research for ethanol and formic acid model will be the base for the further investigation
for other isobaric compounds. The first results of our studies will be presented on the poster.
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The Cu(Il) complexation with dimethyl sulphoxide (DMSO) was studied using electrospray
ionization (ESI) mass spectrometry. Under ESI conditions the Cu(Il) provides redox
reactions depending on the type of ligands and coordination numbers (e.g. [1-3]). Our study
describes the influence of DMSO ligand on Cu(ll) reduction to Cu(l) and impact of
temperature to these copper complexes. The experiments were provided using Finnigan
LCQ ion-trap mass spectrometer (ThermoFinnigan, USA) fitted with an electrospray
ionization source. Spraying was provided from water milieu. Cu(II) was protected against
reduction to Cu(I) in complexes containing 4 or 5 DMSO ligands ([Cu(DMSO)4]2+ and
([Cu(DMSO)52+), in contrast to complexes containing 3 or less DMSO ligands
([Cu(DMSO)3]+ and ([Cu(DMSO)2]+), which is typical behaviour of copper complexes
upon ESI[1]. The presence of Cl- in complexes ([CuClI(DMSO)3]+ and ([CuCl(DMSO)2]+)
has the stabilization effect to Cu(Il)[1] even for smaller number of DMSO ligands. The
collision induced dissociation of mass selected [CuCl(DMSO)3]+ leads to neutral loss of
one DMSO ligand. The increase of temperature caused rapid decay of less stable complexes
([Cu(DMSO)5]2+ and [Cu(DMSO)3]+). The more stable complexes ([Cu(DMSO)4]2+,
[Cu(DMSO)2]+ and [CuCl(DMSO0)2,3]+) remain in the spectra in spite of the temperature
increases. Owing to the temperature increase the reduction of copper(Il) to copper(I) was
observed. The copper reduction is also observed for the decay of [Cu(DMSO)4]2+ during
the collision induced experiments (one of the daughter ions was [Cu(DMSO)2]+), which
supports the theory that linearly double coordination of copper supports reduction of Cu(Il)
to Cu(l).
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Invasive pulmonary aspergillosis (IPA) caused by ubiquitous filamentous fungus Aspergillus
fumigatus is a fatal lung disease affecting particularly immuno-compromised patients. Its
occurrence is more than 200,000 cases worldwide per year, with an associated mortality rate
of 30 - 90 % [1]. Iron, considered as an essential nutrient, plays a key role during the
virulence of pathogen microorganisms. In order to overcome the restricted bioavailability of
free iron in a host organism, the Aspergillus fumigatus has evolved sophisticated iron
acquisition system based on the biosynthesis and excretion of hydroxamate-type
siderophores, which are employed in iron delivery from hem in hemoglobin and other host
iron-binding proteins (like transferrin, lactoferrin, ferritin). The unique role of hydroxamate
siderophores during pathogen virulence defines their potential application as emerging
infection disease biomarkers in IPA context.

In this contribution, the objective is the application of LA-ICP-MS to investigate the lateral
distribution of iron bound into siderophore complexes across control and infected lung tissue
sections coming from Aspergillus infection rat model [2]. Analysis of iron, exactly its Fe
and ’Fe isotopes, was carried out by the excimer laser ablation system Analyte G2 (Photon
Machines, USA) coupled to a quadrupole ICP-MS spectrometer (7700x, Agilent, Japan)
equipped with an octopole reaction system working in helium mode to overcome spectral
interferences observed mainly on Fe . The raw data processing and statistical evaluation of
reconstructed iron distribution maps were performed by ImagelLab multisensor imaging
software and the acquired results were correlated with the corresponding histology.
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Kationtové n-komplexy stribra a zlata s nenasycenimi
uhlovodiky
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Katalyza zlatem(I) je jednou z rychle se rozvijejicich oblasti dneSni homogenni katalyzy. Za
prvni reakéni krok je povaZovdna koordinace zlatného kationu na nenasycenou C-C vazbu,
¢imZ dochézi ke vzniku kationtovych m-komplext.! Stiibrné soli jsou ve zlatné katalyze
Casto vyuZivany pro snadnou aktivaci zlatnych prekatalyzdtord in situ ¢i piimo pied jejich
pouZitim. Recentni price ukdzala, Ze u nékterych reakci tyto stiibrné slouceniny neplni
funkeci jen jako aktivétory zlatnych prekatalyzatord, ale Ze je jejich pfitomnost spolecné se
zlatnymi slouCeninami nezbytnd pro uskutecnéni nékterych reakci. Autofi dané publikace
poukdzali na prehliZzeny ,.efekt stifbra® v katalyze zlatem.2 Za cil této prace jsme si uréili
zjistit, jestli stfibro nemiZe konkurovat zlatu pfi vzniku vySe zminénych kationtovych -
komplexl a tedy ménit mechanismy danych reakcf jiz v ivodnich krocich.

V této préci jsme zkoumali vazebné disociacni energie kationtovych zlatnych a stifbrnych m-
komplexti s riznymi uhlovodiky pomoci kolizné indukovanych disociaci (CID) v
hmotnostnim spektrometru. Konkrétné jsme pouZili rizné substituované alkeny, alkyny,
alkadieny a alleny. Jako druhy ligand na pfechodném kovu jsme vyuZzili trifenylfosfin a u
stifbra navic i acetonitril, ktery simuloval pravdépodobnou solvataci stfibra v roztoku. Studii
jsme doplnili dal§imi teoretickymi vypocty.
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Aspartame, IUPAC ID N-(L-a-Aspartyl)-L-phenylalanine,1-methyl ester, is used worldwide
as a sweetener in confectionary and fizzy drinks and is considered to be safe at an acceptable
daily intake (ADI) of 40 mg per kg of body weight [1]. This compound metabolises in the
upper gastrointestinal tract forming aspartic acid, phenylalanine and methanol, each being
toxic at high levels. The objective of the present study was to quantify the volatile methanol
component in the exhaled breath of ten healthy volunteers following the ingestion of a single
dose of aspartame at the ADI given above. On-line measurements were made in single
breath exhalations using selected ion flow tube mass spectrometry, SIFT-MS [2], several
times before aspartame ingestion in order to establish pre-dose (baseline) methanol
concentrations and then for about two hours post-ingestion to track the initial increase and
subsequent decrease of the breath methanol concentration. The results show that breath
methanol increased in all volunteers from their pre-ingestion levels, in the range 193 to 436
parts-per-billion by volume, ppbv, to peak levels within range 981-1622 ppbv, and then
slowly decreases. From the known amount of aspartame ingested and the estimated total
body water of each volunteer, the predicted increase of breath methanol concentration was
seen to be in remarkable agreement with the measured values. The results indicate that the
ADI of aspartame leads to a 3 — 6 fold increase of blood and exhaled breath methanol
concentration.
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Depopulation of metastable He(23 S) and He(2! S) by radiative association with helium ions
resulting in the formation of the He* molecular ions is investigated [1]. Rate coefficients for
spontaneous radiative association of the He>* molecular ion on the spin-doublet manifold are
presented as functions of temperature up to 500 000 K considering the association to
rotational-vibrational bound states of the lowest doublet electronic states X2 X+ and A2 Zg*
from the continuum states of the excited doublet electronic states B2 ,* and D2 Z,;* . The
dipole-driven processes B — A and D — A are compared to the quadrupole-driven processes
B — X and D — X. For all considered temperatures the dipole-driven process D — A
dominates over the other processes. The rate coefficient for the quadrupole-driven process B
— X is at least three orders of magnitude larger than the rate coefficient of the dipole-driven
process B — A.
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Analyza aromaprofilu bylinnych ¢aji metodou HS-SPME/
GC-MS s vyuzitim vice sorpcnich teplot v jednom extrakénim kroku

Petra Silarova ! *, Martin Adam !

1. Univerzita Pardubice

Silice jsou zndmé svymi G¢inky na lidsky organismus. Lidé vyuZivali mnoho druhi bylin a
kofeni k 1éCeni rGiznych nemoci (napf. levandule md protizanétlivy a analgeticky ucinek,
medunka proti kasli, pelynék pro zazivéni, atd.). Slozky rostlinnych silic pfiznivé ptisobi na
nervovy a imunitni systém. Silice obsaZené v bylinnych ndpojich se diky své té€kavosti
vétsinou stanovuji pomoci plynové chromatografie. Pfed chromatografickou separaci sloZek
silic se Casto zarazuje vhodnd metoda pro jejich zakoncentrovani. V této prici byla k
zakoncentrovani vyuZzita mikroextrakce tuhou fazi z ,headspace” prostoru (HS-SPME) a
nasledné byly analyty desorbovdny a analyzovdny s vyuZitim spojeni plynové
chromatografie a hmotnostni spektrometrie (GC-MS). Pro analyzu 10 druhd smésnych
bylinnych ¢aji bylo zvoleno vldkno 50/30 ym DVB/CAR/PDMS. Dle principti planovan{
experimentu byla optimalizovdna teplota a doba extrakce a také vliv NaCl. Na zdkladg
statistického vyhodnoceni odezvové plochy byly zvoleny optimdlni podminky extrakce:
teplota 80 °C, doba extrakce 40 minut a bez pfidavku NaCl. Déle byly optimalizovany
podminky pro vzorkovdni HS-SPME s vyuZitim dvou sorpénich teplot. Na zdkladé
vyhodnoceni celkovych ploch pikii a celkového poctu pikd byla pro analyzu silic kromé 80
°C vyuzita i teplota 40 °C, pfi které dochdzi ke zvySeni extrak¢ni dcinnosti t€kavéjSich
sloZek, u kterych se pti 80 °C jiZ vyznamnym zpisobem projevuje vliv desorpce z vldkna.
Za téchto podminek 1ze extrahovat méné t€kavé i vice t€kavé latky v jednom kroku.
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Real time analysis of trace amounts of volatile organic compounds is becoming an active
research field with the advent of mass spectrometry methods including Selected Ion Flow
Tube Mass Spectrometry (SIFT-MS) [1]. Such immediate and quantitative analyses offer
possibilities in areas of clinical diagnostics of lung infection or lung cancer monitoring [2]
on the basis of measurements of concentrations of volatile biomarkers.

It is known that cancer invasion and other infection cause conformal changes and necrosis of
cells. This is driving processes like peroxide oxidation of cell membrane lipids, which may
cause releasing different volatile compounds. The end products of lipid peroxidation are
reactive aldehydes, such as malondialdehyde (MDA) [3]. The direct quantification of MDA
molecules in the gas phase has not been achieved yet, but should this be possible, it could be
a valuable target compound and a non-invasive biomarker by headspace studies of biogenic
liquid fluids and in breath analysis for bacterial lung infection or lung cancer. The SIFT-MS
technique has been used to determine the rate coefficients with gas phase MDA. The
primary product ions have been identified for the reactions of H30+, NO+ and O2+e¢.Then,
in support of SIFT-MS analysis of MDA, solid phase microextraction (SPME), coupled with
gas chromatography mass spectrometry (GC-MS) has been used to confirm MDA
identification.

This detailed study has provided the kinetics data required for the SIFT-MS analysis of
MDA in humid air, including exhaled breath and the headspace of liquid phase biogenic
media. Consequently, the quantification of MDA in humid gaseous media can now be used
to assess oxidative stress in biogenic systems.
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Current clinical research is based on the determination of biologically active compounds
which could help to monitor progression of serious diseases and also effectiveness of the
treatment.The requirements for biomedical analyses are continuously increasing, therefore
the timesaving and effective methods are used more often.

Biomarkers, 25-hydroxyvitamin D3 and 25-hydroxyvitamin D2, are important indicators of
the vitamin D general status and are monitored in several pathophysiological disorders, such
as osteoporosis, diabetes, heart disease, etc. A novel UHPLC-MS/MS metod for the analysis
of 25-hydroxyvitamin D derivatives coupled with a very simple and highly rapid sample
preparation step was developed. Obtained analytical parameters showed linearity (R2) above
0.999 for both vitamins with accuracies between 95.8 and 102%. The LODs were as low as
0.22 and 0.67 nmol/L for 25-hydroxyvitamin D3 and 25-hydroxyvitamin D2, respectively.
Intra-assay precision (%RSD) was lower than 4.5%, and inter-assay precision (%RSD) was
lower than 6.5%.

The very fast sample preparation consisted of simple precipitation and filtration steps using
microtiter plates, which allowed handling 96 samples in one operation; therefore, it is
suitable for the routine analysis of high number of samples. The newly developed method
was applied for the real analysis of 25-OH D3 and 25-OH D2 in human serum in various
groups of patients and can be used in clinical research and also in routine practice.
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Karlikova Radana
Karlikova Radana
Kasalovad Eva ......cccccoovvevvieeineennenn.
Kavan Daniel ...

Kavan Daniel ...
Kavan Daniel ...
Kavan Daniel ...
Kavan Daniel ...
Kavan Daniel

Konvalinka Jan ............ccccoeeeveennn.n.

Kopecky Jan ....FrO-018
Kotikova Zora........cccceevveeeneeanenn. WeP-022
Kovalenko Artem..........cc.cceveeenne... WeP-035
Kraemer Wofgang P....... ...WeP-049
Krasny Lukas................ ...WeP-013
Krasny Lukas ... ...ThO-014
Krismer J............. ...WeP-018
Kiesinova Zdena..... ..WeP-021
Kfesinova Zdena...........ccceueeen.... WeP-030
Kfesinova Zdena...........ccoccuvenenne... WeP-031
Kuba Pavel ..ThO-011

Kubista Jiff....ccccveveeneineniecnne. WeP-051

Kucera Radek .. ... Fr0-019
Kuda Ondfej .....coccevveeeveenenennennnne. FrO-018

Kujovskd Krémovd Lenka.............. WeP-039
Kujovskd Krémovd Lenka.............. WeP-052
Kukacka Zdenék

Kukacka Zdenék

Kukacka Zdenék

Kulhava Lucie........cccocoeveeenveennnn..

Kupéik Rudolf ......ccoocerveiieiienne WeP-002
Kupcik Rudolf ........ccocvvivrieenen. WeP-042
Lemr Karel.........coooeeviieiiiennnne. WeP-013

Lemr Karel........cccooeveeeieeinennne. WeP-026
Lemr Karel........ccceeevvieeiieninennnn. WeP-027
Lengyel Jozef ........coccovveneincnnncns WeO-002
Linhartova Lucie..........cccceeuveennnn. WeP-031
Link Marek

Link Marek

Lorencova Iveta ...........ccoeeeuveennn.. WeP-026
Ludwig Roland ........ccccoevvvvienennen. WeP-009
Luptdkovd Dominika ..................... WeP-046
Madrova Lucie.......cccoeeeevveeenveennnn. WeP-032
Maduke Merritt .........cccceveeerveennnen. WeP-005
Man Petr......ccooovveeeieicieeeiee ThO-005
Man Petr.......ccooveeviieiiceieeiee WeP-005
Man Petr.......ccooeeeviveeiiiiieieeee, WeP-009
Man Petr......ocooveeieviiiiiceieeeeee. WeP-020
Man Petr.......ccooveeveeeiieieeiee WeP-024
Martind Tomas..........cocevevevevennens WeO-004
Med Jakub

Micova Katefina ..........ccccceuvenee.. WeP-032
Micova Katefina ............ccoeveneenne. WeP-033
Micova Katefina ...........ccceeenenennee. WeP-034

Micova Katefina ..........ccccceuvenee.. WeP-037

Mikova Radka..........cccccveeueenrennnn) ThO-010
Mikova Radka..........ccceeeeveeenennnee. WeP-028
MikSik Ivan.......cccoeeeieeeieecieenee. WeP-023
Milde David.........ccccoeevvevrevenennen. WeP-046
Mistrik Robert .........cocceveeeneennnlld) ThO-009
Moos Martin ThO-013
Moskovets Eugene...........c.............. ThO-011
Motloch Petr .......cccocoevvieneeennnnee. WeP-047
Mrézek Hynek ......cccocevevenceeennes WeP-004
Mrézek Hynek .......ccceevevvininenens WeP-020
Mulin Dmytro .......ccccoeevvenveennennne WeP-035
Munzarova Lucie .........cccceeuveennnne. WeP-031

Najdekr LuKas.......ccoovevvevvevienenienns WeP-032
Novak Jiri ..c.ocoevvveviiieiiicieeeeeee, WeP-013
NOVAK JifT..oeoveeeieieeeeeeeeeeeeend ThO-007
Novak Petr ....

NovaAK Petr .....ccoeevveeeiieeieeeieeene. FrO-019
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Novak Petr ...

Novak Petr ...

Novak Petr ...

Novak Petr .......cccovvvevviiniiieeieeene. WeP-016
Novak Petr .....c..coovveevveeenieeiieene. WeP-020
Novak Petr
Novotny Milo§ Vlastislav .............. WeP-011
Opekarova Iva......c.cceceeveencnnccned ThO-013
Osicka Radim... ...WeP-003
Pabst M. .............. WeP-018
Palyzova Andrea...... WeP-013
Pasztor Pavel ...... WeP-015
Pataridis Statis..... ...WeP-023
Pauk Volodymyr.......ccccccvveneuennee. WeP-027
Petrak Jiff ....oooveeveecieeieeeeeeeeeennd ThO-005
Petrus Kamil ....

Petiik Milos

Plasil Radek ........ccccovvvevvieennennen.

Plavka Richard ...
Plavka Richard ...
Plisek JIfi ............
Pluhacek Tomas ..
Pluhacek Tomas ..

Pol Jaroslav ......

Polansky Ondiej .

Pompach Petr ......
Pompach Petr........ccccoceeeveninnnnnne.
Pompach Petr

Pompach Petr
PospfiSilovd Eliska........c.cccceverenene WeP-016
Preisler J...oooovveeciiiiiieiieeieeee, WeP-018
Preisler Jan ... ThO-011
Preisler Jan... WeP-012
Preisler Jan... WeP-014
Preisler Jan................. WeP-029

Przybylski Michael ...
Ptackova Renata...........ccceeeuvennneen.
Ptackova Renata............ccoeeveeenee...
Pysanenko Andriy
Rednyk Serhiy .....ccccovvevinniennnnne.
Rehulka Pavel ..........cc.cooveeennennnee.
Rey Martial ......
Roithova Jana..
Roithova Jana...
Roithova Jana...
Roithova Jana...

Roithova Jana..........cc.coevveeneenne... WeP-040
Roithova Jana...........cccceevveennennenn. WeP-041
Roithova Jana... ...WeP-045
Roithova Jana..........cc.coevveeneenne... WeP-047

Routka Stdpén ...

Ryska Miroslav ...
Rehulka Pavel .....
Rehulka Pavel .........c..ccooovvverreennnnne WeP-042
Scigelovd Michaela........................ ThO-005
Semerad Jaroslav
Shestivska Violetta............ccccuve.n. WeP-051
Shcherbachenko Elena................... ThO-012
Schmidt G. ....oovveveeeeeeceeeeeee WeP-018

Schriemer David C..........ccccuuee.ne. WeP-020

Schug Kevin A......cccoeoviieiienenenenenenne PL-2
Schulz JiFf .ooevveeeeieeeeeeeeeeee) ThO-012
SlaviCek Petr .....cccccoovveeveeecnniennnn. We0-002
Smith David ......c..ccoeeevieeinieenens WeP-051
Soldan Pavel ..........cccooeeeveecneeennnnn. WeP-049
Solich Petr ....

Solich Petr .......ccooeeviiiciiiciieeie, WeP-052
Solichovd Dagmar .........cc.cccceueneeee WeP-039
Solichovd Dagmar ..........ccccceeueeee. WeP-052
Spacil Zdengk ........ccocevevevenenuenne. FrO-017
Spesyvyi Anatolii ......ccoceveeeeneenene WeP-044
Stan€k Vaclav .......coceeevveeiveennens WeP-002
Strnadova Marcela..........................

Strohalm Martin.........

Stulik Jiti voveveeennee.

Svoboda Michal ......

Sanda Miloslav ........ooeeeveeeeerernn
SaZKOVA KIALa ..o

Sebesta Ondfej ...

Sedo ONdrej .....ooveeeeeeereeern!

SH1ArOVA Petra.......eeeeeeeeeereeeeeeennns WeP-050
SIMEK PELT evevoeeeereeessse ! ThO-013
SIrOKA JItKA «veeveeeeeeereese e WeP-032
SIFOKA JHtKA v WeP-034
SIFOKA JHKA oo, WeP-036
SIrOKA JItKA «veeveeeeeeereese e WeP-037

Skultéty Ludovit ........coeveveereanne, WeP-001
Smidovd Daniela ........oooovvrveeen... WeO-002
Spangl Patrik
Spangl Patrik
Spanél Patrik
Spandl Patrik ......oo.cooovvveeerrrrnnenn. WeP-048
Span&l Patrik ......o.cooovvvevreerennn, WeP-051
Spirko VIadimir ............ccooorevenncs WeP-049
Srédlova Kamila ........cccccccccccccrcnns WeP-030

Subcikova Lenka ........cccveeeuveennenn. ThO-010
Sulc MiloSIav .. WeP-022
Sule Miloslav .........cooovveeevrreennenn. WeP-025
Sulc Miroslav... WeP-003
Sulc Miroslav .......eeeeeeeereereereerenenn. WeP-006
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Tarkowski Petr ... ...WeP-043
Topol¢an Ondfe;j ...........

Tsybizova Alexandra .... ...WeP-041
Vaclavik Jan .......cccoovviiviieeinennnn. WeP-036
Vaculovi¢ Tomas...........ccceeeeveenee.. WeP-012
Valis Karel ThO-014
Vana Jiff .....coooeveeeieeeeeieeeeieces

Vit Ondiej ....cocvevevenienienienenenenel!
Vojtések Borivoj .
Vojtések Bofivoj .....

Volf Petr ...........

Volny Michael ....

Volny Michael ...........

Vrkoslav Vladimir

Vrkoslav Vladimir

Vrkoslav Vladimir

VIobel IVO ...ooovieeiiicciecceeee
WahlF.......ccooooii, WeP-018
Woffendin Gary ......... ...ThO-005
Yassaghi Ghazaleh............ ...WeP-040
Zahradnickova Helena....... ... ThO-013
Zahradnikova Martina ...... ...WeP-011
Zdrahal Zbynék................. ...ThO-006

Zelend Miroslava ....
ZenobiR. .......c.c.......
Zwanenburg Binne............cccoecenuene WeP-043

-86 -



POZNAMKY




POZNAMKY




POZNAMKY




POZNAMKY




POZNAMKY




POZNAMKY




) sHIMADZU

Excellence in Science

BlSHManz,

LCMS-8050

Detekujte vice. Objevujte vice.

Shimadzu pfedstavuje nové LCMS-8050.
Mimoradna citlivost v nejrychlejsSim hmotnostnim
spektrometru s trojitym kvadrupélem na svété.

Novy Shimadzu LCMS-8050 hmotnostni spektrometr s trojitym kvadrupdlem prinasi ohromuijici citli-
vost a mimoradné vysokou rychlost sbéru dat tak, aby Vam poskytl pfesnou kvantifikaci pro ty nejna-

a ADMET a kvantitativni proteomiky.

Navrzen s pokrocilymi ,Ultra-Fast” technologiemi, LCMS-8050 vytvafi nové moznosti pro dosazeni
nizkych limitd kvantifikace ve spojeni s nejrychlej$im trojitym kvadrupolem na svété, ktery ma skenu-
jici rychlost 30.000 u/sec a pfepinani polarity 5 msec, ¢imz pomaha zvysit kvalitu dat a prichodnost
analyz — a to véechno se $pic¢kovou spolehlivosti.

Nové Shimadzu LCMS-8050 Rychlost a citlivost, které nemaji srovnani. EzTE

www.shimadzu.cz E;_
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Contact u

Proteomics

= Top-down and Bottom-up Strategies

= Flexible Quantitation

= Detailed Intact Protein and PTM Analysis

mitted to
Sucess

Small Molecules/Metabolites
= Fastest Parallel Multitarget Screening
= Forensic Toxicology

= Pesticide and Food Analysis

® Characterization of N-Glyc

® Rapid Characterization of BioPharma Products

Biomarker Analysis

= Full MALDI Imaging Solution

= Profiling via LC-MALDI and LC/ESI-MS
= MALDI Biotyper Bacterial ID

Innovation with Integrity

5 Analysis
® Volatiles Analysis with GC-APCI

Target Screening

= LC/MS Based Metabolic Profiling
= Complementary NMR Workflows
= Empirical Formula Determination
= Full Open Access Capability

Advanced Mass
Spectrometry
Solutions

lon Trap: amaZon series
ESI-(Q)-TOF: micrOTOF series

UHR-TOF: maXis, impact HD, compact

MALDI-TOF(/TOF): flex series
FTMS: solariX series

Contact

Bruker s.r.o.

Prazékova 100/60, 619 00 Brno
tel.: +420 544 526 988

fax: +420 544 526 989

e-mail: obchod@bdal.cz
web: www.bruker-sro.cz

Mass Spectrometry



