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ABSTRAKT PREZENTACE

Protein interaction topologies in cells: snapshots of the landscape

James E. Bruce ' *

1. University of Washington

Protein-protein interactions are essential to all function needed to support life. Highly
specific protein structures and topological features have evolved to underpin exceedingly
selective protein-protein interactions within complex biological mixtures. Many proteins,
often exhibit intended structures only within their predestined subcellular environment. For
these, the only opportunity to study interaction topologies may be when these proteins are
present in cells. This presentation will describe our efforts to identify protein topological
features and protein-protein interactions within native environments in human, yeast, E. coli
and other bacterial cells. More than 1000 proteins have been cross-linked in cells and
identified using Protein Interaction Reporter (PIR) technology yielding a database of several
thousand high confidence PIR-cross-linked peptide pairs from these proteins. Examples to
be discussed include proteins with well-studied function not previously known to interact
directly with one another in cells (metabolic proteins and proteins within the glycolysis
pathway that were observed to be cross-linked). Additionally, membrane proteins form 20 to
25% of the total proteins cross-linked in cells and appear to constitute a unique class of
proteins for which PIR technology can yield topological and protein-protein interaction
information. Examples of PIR-cross-linked membrane protein complexes will be presented
to illustrate how the identified sites enable structure prediction of membrane proteins and
their complexes. Finally, this presentation will highlight protein interaction topologies with
relevance to antibiotic resistance and pathogenicity in bacteria, chemotherapy and acquired
chemoresistance in cancer cells.

* Korespondence: jimbruce@u.washington.edu
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ABSTRAKT PREZENTACE

Mass spectrometric analysis of exhaled breath

Renato Zenobi ! *, Pablo Martinez-Lozano Sinues !, Lukas Bregy !, Xue Li !, Jingjing He !

1. ETH Ziirich

Ambient ionization mass spectrometry offers attractive new perspectives for real-time, on-
line metabolic fingerprinting of the exhaled breath of patients as well as healthy individuals.
We are using a nanoESI-based secondary electrospray ionization (SESI) as well as
a dielectric barrier discharge (DBD) plasma ionization [1] maintained in an active sampling
capillary to achieve efficient ambient ionization of compounds in exhaled breath. Both
of these sources work at atmospheric pressure; ppb ... ppt limits of detection can be
achieved, and compounds with molecular weights up to 400 Da are observed.

A number of interesting questions about metabolic signatures in the body can be addressed:
Is there a core pattern for individual phenotypes visible in mass spectrometric
“breathprints” [2]? Can diurnal changes be monitored via exhaled breath [3]? Can diseases
be diagnosed via exhaled breath, and if yes, which ones? Can proper drug use (or drug
abuse) be detected via analysis of the chemical composition of exhaled breath? These
studies have obvious ramification for using exhaled breath as a non-invasive alternative
to the analysis of blood or urine in medical diagnosis, personalized medicine, doping
control, forensics, and other areas.

* Korespondence: zenobi@org.chem.ethz.ch
LITERATURA:

1. Nudnova M.M. et al.: Rapid Commun. Mass Spectrom. 26, 1447-1452 (2012).
2. Martinez-Lozano Sinues P. et al.: PLoS ONE 8(4), €59909 (2013).
3. Martinez-Lozano Sinues P. et al.: Anal. Chem. 85, 369-373 (2013).
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ABSTRAKT PREZENTACE

Characterizing reactive organometallics by electrospray
ionization mass spectrometry

Konrad Koszinowski ! *

1. Institut fuer Organische und Biomolekulare Chemie, Goettingen University

Reactive organometallics, such as organocuprates, organozinc compounds, or Grignard
reagents, are of enormous importance to organic synthesis. The molecular constitution of
these species remains rather poorly understood, however, and calls for further efforts aimed
at their elucidation. Under carefully optimized conditions, electrospray ionization (ESI)
mass spectrometry permits the transfer of labile and moisture-sensitive charged
organometallics from solution into the gas phase and thereby makes them amenable to mass
spectrometric analysis [1-3]. Unlike most other analytical methods, ESI mass spectrometry
provides direct stoichiometric information and, thus, gives valuable insight into the
aggregation and coordination behavior of the sampled organometallics. In addition, gas-
phase experiments on mass-selected ions reveal their microscopic reactivity. In solution, the
operation of interfering dynamic equilibria makes analogous studies virtually impossible.
ESI mass spectrometry, thus, complements other analytical methods used for the
mechanistic elucidation of reactive organometallics. In the long term, the obtained
information can contribute to the rational development and optimization of reagents and
catalysts.

* Korespondence: konrad koszinowski@chemie.uni-goettingen.de

LITERATURA:

1. Fleckenstein J. E. et al.: Organometallics 30, 5018-5026 (2011).
2. Putau A.etal.: J. Am. Chem. Soc. 134, 613-622 (2012).
3. Putau A. et al.: Chem. Eur. J. 19, 10992-10999 (2013).

PODEKOVANI:

Dedicated to the memory of Detlef Schrioder, a great teacher, colleague, and friend.
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ABSTRAKT PREZENTACE

Wolfftv presmyk zlatnych a-oxokarbenoidi v plynné fazi

iri Schulz ! *, Jana Roithov4 !

1. Katedra organické chemie, Prirodovédeckd fakulta, Univerzita Karlova

Funkcionalizace nenasycenych uhlovodikt katalyzované zlatnymi komplexy patii v dne$ni
dobé mezi nejCastéji studované katalytické reakce. Prvnim krokem téchto syntetickych
postupil je Casto nukleofilni adice na trojnou vazbu. V piipadé zlatnymi komplexy
katalyzované oxidace alkyni organickymi oxidanty jako jsou nitrony, pyridin N-oxidy nebo
sulfoxidy, dochdzi ke vzniku vysoce reaktivnich zlatnych a-oxokarbenoidt, které mohou byt
poté zachyceny ndslednou intra- ¢i intermolekuldrni reakci [1]. Ackoliv reaktivita
pozorovana v tomto typu katalytickych reakci dobfe odpovidad ucasti a-oxokarbenoidd
v navrZenych reakénich mechanismech, jejich skute¢nd role je v soucasné odborné literatuie

stdle Cast&ji zpochybrniovdna [2].

V ramci této prici jsme se zaméfili na studium zlatnych o-oxokarbenoidd, které byly
ziskdny za pouZit{ vhodnych ioniza¢nich podminek z roztoku zlatného komplexu [LAu]+,
vnitinitho alkynu R!C=CR? (R!/R? = Me/Me, Me/Ph nebo Ph/Ph) a pyridin N-oxidu,
v plynné fézi. Provedné CID experimenty v zdvislosti na kolizni energii odhalily dva
konkuren¢n{ fragmentacni kandly (eliminace oxidu uhelnatého vs. ztrdta ligandu), na jejichz
zakladé bylo zjisténo, Ze domnélé oa-oxokarbenoidy podléhaji v plynné fazi po kolizn{
aktivaci Wolffové presmyku za vzniku odpovidajicich ketenovych komplexti. Pomér
pozorovanych fragmentacnich kandlti se pfitom 1i{ v zévislosti na substituentech R!/R2
ketenového skeletu a také na povaze pomocného ligandu L.

* Korespondence: schulz@natur.cuni.cz

LITERATURA:

1. XiaoJ. et al.: Angew. Chem. Int. Ed. 50, 7226-7236 (2011).
2. NoeyE.L.etal.:J. Am. Chem. Soc. 134, 1078-1084 (2012).
3. LiuB.etal.: J. Am. Chem. Soc. 135, 8512-8524 (2013).

PODEKOVANI:

Tato prdce vznikla v rdmci projektu grantové agentury European Research Council (ERC-
StG-ISORI, PE4).
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ABSTRAKT PREZENTACE

Anion chemistry on Titan: probing the destruction
mechanisms of nitrile anions by interaction with photons

4n Zabka ! *, Miroslav Pol4gek !, Michaela Bradyova !, Zuzana Flenerova !,
Michaela Oblukovad !, Daniela Ascenzi 2, Veronique Vuitton 3, Claire Romanzin 4,
Christian Alcaraz 4, Alexandre Giuliani >

1. Ustav fyzikdlni chemie J. Heyrovského AV CR, vv.i.
2. Dept of Physics, Uni. Trento, Via Sommarive 14, 38050 Povo (TN), Italy
3. Institut de Planétologie et d'Astrophysique de Grenoble, UMR 5274, BP 53, 38041 Grenoble, France
4. Lab. de Chimie Physique, Bdat 350, UMR 8000 CNRS-Université Paris-Sud 11, 91405 Orsay, France
5. Synchrotron SOLEIL, L'Orme des Merisiers, Saint Aubin BP 48, 91192 Gif sur Yvette Cedex, France

The aim of this work is to study the interaction with VUV photons of mass-selected negative
ions relevant for the understanding of Titan atmosphere. Characterization of their formation
[1] and destruction rate is of fundamental importance for modeling Titan ionosphere
chemistry and understanding the observations of heavy anions by the CAPS/ELS
spectrometer on board of the CASSINI spacecraft. The objective here is to measure their
transformation into smaller anions through photodissociation and their destruction through
photodetachment. The parent anions CN- are produced from CH3CN in the APCI source of
a commercial mass spectrometer LTQ XL (Thermo Scientific) [2, 3] and reacted with HC3N
in the trap to produce heavier anions through the CN- + x HC3N (HC3N)yC2p+IN- + z
HCN processes. These product anions are then mass-selected in the trap and irradiated with
VUV photons (5-21 eV) from the DESIRS beamline.

* Korespondence: jan.zabka@jh-inst.cas.cz
LITERATURA:

1. ZabkaJ.etal.: Icarus 219, 161-167 (2012).
2. Milosavljevic A. R. et al.: Phys. Chem. Chem. Phys. 13, 15432-15436 (2011).
3. Milosavljevic A. R. et al.: J. Synchrotron Rad. 19, 174-178 (2012).

PODEKOVANI:

Programme National de Planétologie (PNP), COST (Action CMO0805 « The Chemical
Cosmos »), Czech Science Foundation (Grant No. P208/11/0446), (Grant Nos. OC10046).
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ABSTRAKT PREZENTACE

Struktura dikationtu benzenu

ana Roithova ! *, Juraj Jasik !, Dieter Gerlich 2

1. Univerzita Karlova v Praze
2. Technologickd Univerzita Chemnitz

Struktura dvojndsobné kladné nabitého benzenu byla studovdna pomoci infracervené
predisociaéni (ICPD) spektroskopie za pouZiti znalkovéni heliem. Dvojndsobnd ionizace
benzenu vede k dikationttim s klasickym $esti¢lennym kruhem, které ale podstupuji pfesmyk
na stabilnéjSi pyramiddlni izomery s péti¢lennou zdkladnou C5HS5 a CH ve vrcholu. Diky
selektivnimu zahf{vani izomeru s Sesticlennym kruhem pomoci CO2 laseru se ndm podafilo
ziskat &isté ICPD spektrum pyramidalniho dikationtu.

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

Tento vyzkum byl sponzorovdn Evropskym vyzkumnym vyborem (ERC StG ISORI).
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ABSTRAKT PREZENTACE

Biomarkers associated with virulence and pathogenesis of
Coxiella burnetii

Ludovit Skultéty 1.2* Gabriela Flores-Ramirez !, Rudolf Toman !, Pavol Vadovic !,
Maksym Danchenko !, Vladimir Havlicek 2

1. Institute of Virology, Slovak Academy of Sciences, Bratislava, Slovakia
2. Institute of Microbiology, Academy of Science of Czech Republic, Prague, Czech Republic

Coxiella burnetii, the causative agent of Q fever, is a broadly occurring intracellular parasite
that can infect a wide range of hosts. The bacterium is responsible for an acute and
potentially severe symptoms characterized by pneumonitis, hepatitis, and a significant
incidence of neurological complications. Because several clinical symptoms of Q fever in
humans are similar to those of commonly occurring infections, an unambiguous clinical
diagnosis of the disease is quite difficult [1].

During the last years, noticeable progress has been achieved in gaining a better
understanding of the role of two major outer membrane components — lipopolysaccharide
(LPS) and proteins in virulence of the bacterium. Detailed glycomic studies of the virulent
phase I and avirulent phase II variants of the Nine Mile RSA 493 and 439 strains of
C. burnetii have brought indispensable structural and functional information on their LPS
[2]. In addition, our investigations have focused on the identification of differentially
expressed C. burnetii proteins in phase I and II of C. burnetii [3]. We have identified
fortyfour proteins which were annotated as having distinct roles in the pathogenesis or
survival of C. burnetii within the harsh phagolysosomal environment. Nine enzymes,
specifically involved in lipopolysaccharide biosynthesis and metabolism were suggested to
be virulence-associated. Some of them were proposed to be involved in biosynthesis of the
specific biomarker of C. burnetii-virenose. In addition, our results provide valuable
information on cell envelope related proteins that may play important role in evasion and
inhibition of the host's immune response or entry into and exit out of cells.

* Korespondence: viruludo@savba.sk

LITERATURA:

1. Angelakis E. and Raoult D.: Vet. Microb. 140, 297-309 (2010).
2. Toman R. et al.: Acta Virol. 57(2), 229-237 (2013).
3. Skultety L. et al.: J. Proteomics 74, 1974-1984 (2011).

PODEKOVANI:

This study was supported: 2/0156/11 of the Scientific Grant Agency of the Ministry of
Education of the SR and SAS, the 26240120030, 26240220045 and 26240220062 supported
by the Research & Development Operational Programme funded by the ERDF.
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ABSTRAKT PREZENTACE

Spojeni kapilarni elektroforézy s molekulovou a prvkovou
desorpcéni hmotnostni spektrometrii pro analyzu metaloproteint

Jan Preisler ! *, Iva Tomalova !, Pavla Foltynova !, Viktor Kanicky !

1. CEITEC a Ustav chemie, Piirodovédeckd fakulta, Masarykova Univerzita, Brno, CR

Analyza proteinovych komplext s kovy je obvykle zaloZena na spojeni separacnich technik
se specifickou detekci, priCemz pro kolonové separace se pouzivd on-line spojeni
s molekulovou hmotnostni spektrometrii (MS) pomoci ionizace elektrosprejem (ESI)
a s prvkovou MS pomoci zmlZovace s indukéné vdzanym plazmatem (ICP). Alternativnimi
ndstroji molekulové a prvkové analyzy jsou hmotnostni spektrometrie vyuZivajici laserové
desorpce a ionizace za tcasti matrice (MALDI) a laserové desorpce za tcasti substratu
(SALD) [1, 2].

V tomto piispévku piedstavime novou metodu analyzy metaloproteind a metalopeptidd
zaloZené na off-line analyze frakci ziskanych ze zdznamu jediné separace. Frakce z kapilarn{
elektroforézy (CE) jsou nandSeny na specidlni terc¢ik a analyzovany postupné MALDI MS
a SALD ICP MS. Koncept je demonstrovdan na CE-MALDI MS/SALD ICP MS analyze
izoforem metalothioneini (MT); smés izoforem MT je separovdna v nepokryté kiemenné
kapildte (70 cm, 75 um), jako zdkladni elektrolyt je pouzit 20 mM hydrogenuhli¢itan
amonny, pH 7.4. Pouziti kapalinového spoje a subatmosferické komory, je eluit z CE
nanasen na ter¢ik z polyethylenglykol tereftaldtu pokryty tenkou zlatou vrstvou. Hmotnostn{
spektra MALDI apoforem MT jsou zaznamendna po pfiddni matice, poté je zbytek frakci
analyzovan pomoci SALD ICP MS, jez poskytuje informace o obsahu kovi. Jedind separace
je tedy zdrojem jak proteomické, tak metalomické informace. Pfidavek chladnéj$i matrice
navic umoziiuje ziskat z vybranych frakci hmotnostni spektra komplexd MT s kovy.
Vyhodou prezentovaného konceptu je téZ fakt, Ze oba hmotnostni spektrometry nemusi byt
pobliZ separacni jednotky.

* Korespondence: preisler@chemi.muni.cz

LITERATURA:

1. Rejtar T.el al.: J. Proteome Res. 1, 171-179 (2002).
2. Pes O.etal.: Anal. Chem. 80, 8725-8732 (2008).
PODEKOVANI:

Tento pFispévek vznikl v rdmci projektii Grantové agentury CR (GAP 206/12/0538)
a Stredoevropského technologického institutu (CZ.1.05/1.1.00/02.0068). Iva Tomalovd byla
podporovdna Stipendiem Magistrdtu mésta Brna pro talentované Ph.D. studenty.
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ABSTRAKT PREZENTACE

Identification of peptide sequences by SimTandem

Jiri Novak ! *

1. Charles University in Prague, Faculty of Mathematics and Physics

SimTandem is a tool for peptide sequences identification based on the similarity search in
a database of theoretical spectra generated from a database of protein sequences. It employs
a modification of previously proposed parameterized Hausdorff distance for pair-wise
comparisons of mass spectra and a precursor mass filter to speed-up the database search. We
show that SimTandem outperforms several state-of-the-art tools (OMSSA, X!Tandem, ...) in
the number of identified peptide sequences and in the speed of search. Currently,
SimTandem can be used as an external tool in the framework TOPP based on OpenMS.

* Korespondence: novak@ksi.mff.cuni.cz
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Dynamicky SILAC jako nastroj pro kvantitativni analyzu
proteomu nadorovych bunék

Pavel Talacko ! *, Zdenék Kukacka !, Juan D. Chavez 2, James E. Bruce 2, Petr Novik !

1. Mikrobiologicky iistav AV CR, v.v.i.
2. University of Washington

Metoda SILAC (Stable Isotope Labeling by Amino Acids in Cell Culture) patii mezi metody
metabolického znaceni a je vhodnd ke kvantitativni analyze proteomu. BéZné je vyuZivdna
k detekci rozdild hladin jednotlivych proteinti v buiikdch kultivovanych za rdznych
podminek (napf. za piftomnosti 1é¢iva).[1] Dynamicky SILAC je modifikace této metody,
jejiz podstatou je sledovani kvantitativnich zmén proteomu v Case. Ziskand hmotnostni
spektra jsou analyzovédna softwarem SILACtor. Vystupem analyzy je informace o rychlosti
obratu jednotlivych proteinti (protein turnover rate) [2].

Metoda byla vyuzita k proteomické analyze bunek akutni lymfoblastické leukemie za
vyuziti bunééné linie Jurkat. Cilem prace bylo kvantifikovat zmény na drovni proteomu
zptisobené pritomnosti terpenoidu cnicinu v kultivaénim mediu. Cnicin je sekundarnim
metabolitem rostliny Cnicus benedictus (Benedikt lékarsky). Jednd se o derivét
seskviterpenu, ktery ma vyrazné antiproliferativni i¢inky [3].

Vysledky analyzy ukazuji, Ze aplikace cnicinu zplsobuje vyznamné zmény v obratu
nékterych proteinti didleZitych pro regulaci proliferace. Jednd se napiiklad o faktory
regulujici translaci a skldddni proteinti nebo apoptosu. Ziskané poznatky mohou byt vyuZity

pro detailngjsi studium mechanismu protinddorového tc¢inku cnicinu.
* Korespondence: talacko@biomed.cas.cz
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Formation of HCN+ in heterogeneous reactions of (N2)* and
N+ with surface hydrocarbons

Martina Harnisch !, Alan Keim !, Paul Scheier !, Zdenek Herman 2 *

1. Institut fiir lonenphysik und Angewandte Physik, Leopold-Franzens Universitdit Innsbruck, Innsbruck
2.J. Heyrovsky Institute of Physical Chemistry, v.v.i., AS CR, Prague 8

Significant increase of the ion yield at m/z 27 in collisions of low-energy ions of (N2)* and
N+ with hydrocarbon-covered room-temperature or heated surfaces of tungsten, carbon-
fiber-composite, and beryllium, not observed in analogous collisions of Ar*, is ascribed to
formation of HCN+* in heterogeneous reactions between (N2)* or N* and surface
hydrocarbons. The formation of HCN* in the reaction with N* indicated an exothermic
reaction with no activation barrier, likely to occur even at very low collision energies. In the
reaction with (N2)*, the formation of HCN* was observed to a different degree on these
room-temperature and heated (150°C and 300°C) surfaces at incident energies above about
50eV. This finding suggested an activation barrier or reaction endothermicity of the
heterogeneous reaction of about 3-3.5 eV. The main process in (N2)* or N+ interaction with
the surfaces is ion neutralization; the probability of forming the reaction product HCN+ was
very roughly estimated for both (N2)* and N+ ions to about one in 10(4) collisions with the
surfaces.

* Korespondence: zdenek.herman@jh-inst.cas.cz
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Desorption nanoelectrospray: a competitor for desorption
electrospray?

Petr Frycak 2", Lucie Hartmanova !2, Vladimir Havlicek '3, FrantiSek Turecek 4,
Karel Lemr 12

1. Department of Analytical Chemistry, Faculty of Science, Palacky University in Olomouc
2. RCPTM, Faculty of Science, Palacky University in Olomouc
3. Institute of Microbiology, Academy of Sciences of the Czech Republic, Prague
4. Department of Chemistry, University of Washington, Seattle, Washington, USA

Desorption electrospray (DESI) is a widespread and commercially available ambient
ionization technique. In our lab, a desorption nanoelectrospray (nanoDESI) was designed
and put into operation. This modification features desorption of sample by means of charged
droplets produced using common nanoelectrospray tips without the support of nebulizing
gas. NanoDESI and DESI have been compared in terms of internal energy imparted during
the ionization event as well as tolerance towards inorganic salts found in many types of
samples. Furthermore, a simple but efficient technical modification of nanoDESI allowing
significant improvement of reproducibility of measurements is reported in the presentation.

* Korespondence: petr.frycak@upol.cz
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Efekt matrice v LC/MS bioanalytice - nékteré teoretické
a praktické aspekty

Miroslav Ryska ! *

1. QUINTA-ANALYTICA, s.ro.

Tzv. efektu matrice je v pozadavcich GLP a pfi validaci a schvalovéni analytickych metod
vénovdna mimotfddnd pozornost. Stdle vSak je pfistupovdno k tomuto problému vyhradné
z hlediska fenomenologického; ztrici se zcela fyzikdlné chemickd podstata jevu a tim
vznikaji mnohdy zcela neraciondlni poZadavky jak pfijatych smérnic na bioanalytické
metody, tak zejména schvalujicich autorit.

V pfispévku je podan jednak teoreticky pohled na tento jev z hlediska acidobazickych
ioniza¢nich mechanizmil. Pojem matrice je rozsifen i na vlivy adsorbovanych v iontovém
zdroji, ¢i v LC/MS systému obecné, stopovych mnozstvi bronstedovych kyselin/bézi,
pochézejicich nejen z biologické matrice.

Efekt matrice je ilustrovdan na znacném poctu praktickych prikladl, zdiiraznén je vyznam
pouZiti izotopicky znaCenych vnitfnich standardi. Normalizovany efekt matrice vztaZeny na
vnitini standard v téchto piipadech vzdy spliluje poZadovand piipustnd kriteria a to
i v piipadech pouziti vice atomti deuteria, kdy se projevuje zna¢ny nezadouci kineticky
izotopicky efekt.

* Korespondence: miroslav.ryska@quinta.cz
PODEKOVANI:
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Determination of collision cross-section area of ionized drugs
using trajectory method approximation and ion mobility

Jana Jaklova Dytrtova ! *, Michal Jakl 2

1. Ustav organické chemie a biochemie AV C'R, V.
2. Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences Prague

Besides the separation of isobaric ions in the ion mobility equipment itself the collision
cross-section area of the ions can be determined there. This parameter may be used for the
ions structure assessment. For the purpose of its experimental determination for several
drugs the traveling wave ion mobility (Synapt G2, Waters) with inner polyalanine standard
was used. For the theoretical verification of the experimental data freely available program
MOBCAL [1] was applied. This program is based on the trajectory method made by
numerical integration of the equations of motion [2, 3].

* Korespondence: dytrtova@uochb.cas.cz
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Marine biofilm metaproteomics

Dagmar Leary 2%, Sarah Strycharz-Glaven !, Baochuan Lin !, Robert Li 3,
Leila Hamdan 4, Judson Hervey !, Zheng Wang !, Jeffrey Deschamps !, Anne Kusterbeck !,
Gary Vora !

1. Naval Research Laboratory - CBMSE
2. National Academy of Science, NRC fellow
3. USDA
4. Naval Research Laboratory - Chemistry

Relatively little is known about the microbial consortia and biomolecular components that
are responsible for biofilm formation in varying marine environments. This gap in our
understanding is due in large part to the current inability to cultivate the vast majority of
marine microbes in the laboratory and the resulting lack of associated genomic, functional
genomic and proteomic information. However, a new suite of innovative molecular
techniques (e.g. metaproteomics, metagenomics) now potentially allows us to circumvent
this obstacle and offers a unique opportunity to gain unprecedented insight into the
composition, biological potential and biomolecular activity within marine biofilms in
a culture-independent manner. The results of two biofilm studies characterizing low
complexity microbial fuel cell cathode biofilms and high complexity ship hull biofilms will
be discussed to demonstrate the power and the challenges of metaproteomic analyses in this
context.

* Korespondence: dasha.leary.ctr@nrl.navy.mil
PODEKOVANI:
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Comparative proteomics of developing soybean seeds grown
in the contaminated Chernobyl area

Maksym Danchenko !2, Katarina Klubicova 3, Ludovit Skultety !, Namik Rashydov 2,
Martin Hajduch 3*

1. Institute of Virology, Slovak Academy of Sciences
2. Institute of Cell Biology and Genetic Engineering, Nat. Acad. of Sciences of Ukr.; Kyiv, Ukraine
3. Institute of Plant Genetics and Biotechnology, Slovak Academy of Sciences; Nitra, Slovakia

Plants are able to grow and reproduce in the radioactive Chernobyl area. However precise
molecular mechanisms behind this feature are not well characterized yet. Herein we report
that the life in this radioactive environment has led to the specific alteration of the
developing soybean (Glycine max (L.) Merr.) seed proteome, still resulting in the production
of the fertile seeds. Soybean seeds were harvested at four, five, and six weeks after flowering
and at maturity, from plants grown in either non-radioactive or radioactively contaminated
plots in the Chernobyl zone. Proteins have been extracted using basic phenol and separated
by 2-DE, thus the development abundance profile of 211 spots was determined. Protein
identification had been performed on QTOF Premier mass spectrometer, after reverse phase
separation on nanoAcquity UPLC system. The results confirmed our previous data,
indicating that alterations in the proteome include adaptation toward heavy metal-like stress
and mobilization of seed storage proteins, specifically -conglycinin. Additionally our data
allowed to suggest that radioactive environment provoke adjustments to primary carbon
metabolism in the cytoplasm and plastids, particularly increased abundance of the
tricarboxylic acid cycle enzymes have been detected [1]. Also lower abundance of malonyl-
CoA acyl carrier protein, involved in fatty acids biosynthesis pathway matched lower level
of oil in the seeds. Current results after publication appear on the web-page http://
www.chernobylproteomics.sav.sk [2]. The next step in this project will be to determine the
role of protein post-translational modifications (i.e. phosphorylation) in radio-contaminated
environment.

* Korespondence: hajduch@savba.sk
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Nové aplikace LC-HR-MS v analyze piva a surovin pro jeho
vyrobu

Martin Dusek ! *, Alexandr Mikyska !, Jana Olsovska !

1. Vyzkumny tistav pivovarsky a sladaisky, a.s

S ptichodem hmotnostnich spektrometrd s vysokym rozliSenim at’ uZ pracujicich na principu
orbitdlni pasti anebo méfeni doby letu (TOF/Q-TOF), se oteviely nové moZnosti v analyze
Sirokospektrych potravindfskych matrice jako chmel anebo pivo. Uplatnéni nachdzeji
v metabolomice pivovarskych surovin, napf. chmele [1] a zcela nové jsou podobné postupy
pouZzivdny v novém sméru chemicko-senzorickych analyz, tzv. senzomice, kde 1ze pomoci
senzomického profilu senzoricky aktivnich latek velice objektivné srovnat organolepticky
charakter dané potraviny ¢i ndpoje.

Prednaska uvadi priklady vyznamnych skupin latek v pivu, sladu a chmelu, jejichZ stanoven{
technikou LC-ESI-HR-MS nabizi efektivnéj§i zplsob analyzy neZ dosavadni rutinné
pouzivané metody a instrumentace. Na piikladu stanoveni metabolitd analogd [-horkych
kyselin chmele (lupulonti) jsou ndzorné demonstrovany moznosti hybridniho hmotnostniho
spektrometru  Q-Exactivu. Oxidani produkty lupulond vznikaji béhem zpracovani,
skladovdni chmele a pfi chmelovaru. V pivu se vyskytuji v nizkych koncentracich, jejich
spolehlivé analyza byla aZ do nédstupu MS technik vice neZ problematicka. Proto se tvrzeni
o jejich ,,pivovarské hodnoté* doneddvna zaklddala na nepfimych diikazech a jejich vyznam
byl podceriovan. Posledni studie ukazujf, Ze zejména skupina metabolitd zvanych hulupony
se vyznamné podili na horkosti piva. Cilem price je podrobné zmapovat produkty lupulont
a vytvorit senzomické profily za rtznych podminek. Po fizené oxidaci lupuloni byla
provedena analyza vyuZzitim techniky UPLC/ESI-g-orbitrap-MS/MS. Byly nalezeny jak jiz
dfive popsané metabolity [2], tak dosud nezndmé produkty oxidace. Poznatky budou vyuzity
pro vyvoj nové technologie zaméfené na kvalitativné vySSi vyuziti hoi€icitho potencidlu [3-
horkych kyselin chmele.

* Korespondence: dusek@beerresearch.cz
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Moznosti stanoveni hormonalni antikoncepce v povrchovych
vodach

Marek Mucha ! *, Jifi Kalina !

1. Ostravskd univerzita v Ostravé

Hormondlni antikoncepéni piipravky se v souCasnosti vyznacuji svou velmi vysokou
spotfebou, na niz navazuje také zvySeny vyskyt téchto latek v povrchovych vodéch. V téchto
vodach mohou zplsobovat i ve velmi nizkych koncentracich nemalé $kody (napriklad se
velmi Casto hovoif o tom, Ze zpisobuji zménu pohlavi ryb). K vyzkumu zabyvajicim se
moznosti jejich detekce a odstranénim z vod je zapotiebi mit odpovidajici metodu schopnou
stanoveni velmi nizkych koncentraci (cca ng/l) [1, 2]. A pravé takovouto metodou, schopnou
stanoveni nejcastéjSich slozek hormondlni antikoncepce (cyproteron acetdtu, desogestrelu,
ethynilestradiolu a gestodenu), se zabyvd tato studie. Vyvoj této metody probihal na
UHPLC/MS systému Ultimate 3000/micrOTOF-QII ve tfech krocich.

Prvnim krokem byla optimalizace parametrd kapalinového chromatografu a hmotnostniho
spektrometru (nejvhodnéj$i typ ionizace a nastaveni poskytujici maximdlni odezvu).
V druhém kroku pak byly provedeny testy ziskané metody, pfi nichZ bylo zjisténo, Ze
ziskand metoda dosahuje limitu kvantifikace 1 ng/l, korelanich koeficientl linearit vysSich

nez 0,99 a odchylek presnosti a spravnosti nizsich nez 5%.

Findlnim krokem bylo nalezeni a otestovani postupu piipravy redlného vzorku pro analyzu
vySe uvedenou metodou. Jako vhodnou se ukdzala tzv. si¢kova metoda, pfi které se vyuzivd
adsorpce a desorpce vySe zminénych léCiv na sorbent (drcené suSené listy kiidlatky)
umistény v malém sacku (vyrobeny z netkané textilie) [3]. Navic se ukézalo, Ze tato si¢kova
metoda by se dala pfi pouziti vétSich sackd s vE&t§sim mnoZstvim sorbentu vyuZit pfi
odstraniovani hormondln{ antikoncepce z vod.

* Korespondence: marek.mucha@centrum.cz
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Mass spectrometry in clinical diagnosing
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1. Oddéleni klinické biochemie, Fakultni nemocnice Olomouc
2. Lékavskd fakulta, Univerzita Palackého v Olomouc

Mass spectrometry is applied clinical diagnosing for more than 40 years. The first important
applications employed gas chromatography—mass spectrometry for the diagnosis of organic
acid metabolic disorders and drug screening. As an analytical technique providing high
specificity it is getting acceptance for routine assays in clinical laboratories. Advances in use
of mass spectrometry in clinical chemistry laboratories are evolutionary as the instrument
manufacturers improve sensitivity and stability of the instruments. Mass spectrometry
started in the field of biochemical genetics, where it continues to play a key role - bud
currently it rapidly grows in areas such as toxicology, endocrinology, and many others. This
lecture aims at highlighting its current and potential uses as well as challenges in the clinical
laboratory.
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Hmotnostni spektrometrie ve sluzbach Sherlocka Holmese;
pouziti MS pri patrani po zdrojich kontaminace v Iékovych formach

Jakub Rudovsky ! *

1. Quinta Analytica s.r.o.

LC/MS a GC/MS patif ve farmacii bezesporu jiz nékolik dekdd k nejpouzivanéjSim
technikdm pfi feSeni v§emoznych problémi s identifikaci zndmych i nezndmych nedistot.
VétSinou mé ovSem analytik zaddni, ze kterého je alesponi patrné, z jakého okruhu ldtek jsou
hledané necistoty.

Existuji vSak i pfipady témér detektivni, kdy neni viibec jasné, jakou maji nedistoty povahu,
zda jsou organické nebo anorganické, monomerni nebo polymerni, t€kavé nebo netékavé,
zda se jednd o jednu kontaminaci nebo celou smés a uz viibec nenf jasné, jak se v daném
vzorku mohly ocitnout. A pravé s takovymito typy vzorkl se setkdvdme pii reklamaénich
fizenich.

Je to podobné jako v kaZzdém spravném detektivnim seridlu: kazdy ptipad je zcela jiny, stop/
vzorkl neni mnoho, vlastné zpravidla pouze jeden, a podezielych naopak nepfeberné
mnozstvi, navic stopy umi rychle chladnout - vzorky se rozklddaji. Pii feseni tohoto typu
problémti maji rizné techniky hmotnostni spektrometrie pochopitelné své nezastupitelné
misto.

Tématem prednasky bude praktické vyuZiti hmotnostni spektrometrie pfi patranim po
nékolika takovychto kontaminacich.

* Korespondence: jakub.rudovsky @quinta.cz
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Pouziti OrbiTrap MS pro charakterizaci a kvantifikaci
biologickych 1éciv

Milan Madéra ! *

1. Quinta Analytica, s.r.o.

Souc€asny vyvoj farmaceutického trhu poukazuje na sice maly, ale konstantn{ ndrtst podilu
tzv. biosimilars, nebo také proteinovych nebo peptidovych generik. Obecné se neocekdvd, Ze
by tato vysokomolekuldrni generika tplné nahradila nizkomolekuldrni protéjsky, postupné
rostouci zastoupeni biogenerik by mohlo vést spiSe k vétSi dostupnosti cilenych terapii
s minimem vedlejSich d¢inkd a ke sniZeni cen referentnich biologickych pfipravka.

Tento trend s sebou samoziejmé nese i vétsi poZadavky na charakterizaci a kvantifikaci
vysokomolekuldrnich 1éCiv, at’ uz se jedna o terapeutické peptidy, monoklondlni protilatky,
fusion proteiny a podobné molekuly. Kvtili komplexnosti struktur biologickych 1&Civ je
k jejich zdakladni charakterizaci a kvantifikaci nutné pouzit idedlné skupinu nekolika
rozdilnych analytickych metod, mezi nimiZ md hmotnostni spektrometrie nezastupitelné
misto.

Tématem piedndsky bude nejprve struény piehled analytickych piistupd pro charakterizaci
biologickych generik a jejich kvantifikaci v biologickém materidlu pro ucely
farmakokinetickych a toxikokinetickych studii. Poté bude na nékolika modelovych
piikladech prezentovdno vyuZiti hmotnostniho spektrometru s vysokym rozliSenim
a presnosti (OrbiTrap Elite) ve spojeni s HPLC/UPLC pro tyto tcely.

* Korespondence: milan.madera@quinta.cz
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1. Mikrobiologicky iistav AV CR, v.v.i.
2. Universita Palackého v Olomouci, lékaFskd fakulta

Sedesdtych a sedmdesdtych let pouzivaly pyrolyzni GC a GC/MS k primdrnimu rozliSen{
mikroorganismut. Nésledovaly pilotni prace C. Fenselau z poloviny 70 let, pak se dvacet let
nic zdsadntho nedélo, ovSem s ndstupem desorpcnich technik nastdvd zména. Prvni
komer¢ni produkt pro identifikaci mikrobti na zdkladé ribozomaélniho bilkovinného otisku
technikou MALDI-TOF pfichazi na trh v roce 2000 (MicrobeLynx), aby byl zahy netakticky
stazen. V poslednich nékolika madlo letech bylo totiz celosvétové instalovdano cca 1300
produkt konkurenénich firem, které zacaly vytlatovat biochemické analytické systémy [1].
Soucasné hmotnikarské produkty vsadily na plnou automatizaci a jednoduchost pro obsluhu.
PrestoZe je trh jesté daleko od nasyceni, patentovd literatura ukazuje dal§i komer¢ni trend,
a to automatizované hodnoceni virulence klinicky vyznamnych kmenl a testovan{
mikrobidlni citlivosti vi&i antibiotikim. Jsou vyvijeny nové postupy k odliSeni kmend
s podobnymi bilkovinnymi profily, hleddny virulenc¢ni faktory, zkoumd se ekologie
mikroorganismi zobrazovacimi a metabolomickymi pfistupy, jsou nachdzeny nové
antimikrobidlni ldtky. PredndSka v prvni C4sti shrne soucasné trendy ve vyzkumu
mikroorganismi technikami, kde vyznamnou roli hraje hmotnostni spektrometrie. Ve druhé
¢asti budou predstaveny nékteré vlastni proteomické a metabolomické vysledky vcetné
softwarovych nastroja, které jsou volné ke staZeni z http://ms.biomed.cas.cz a http:/
www.mmass.org [2, 3].
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The analysis of plant hormones is challenging for their extremely different physicochemical
properties and also for their trace amounts in which they naturally occur. Application of
targeted metabolomics shows an optimal method for phytohormonal screening in
combination with a miniaturized purification and a highly sensitive detection. During the last
three years, we have developed new isolation and purification methods for sensitive
estimation of auxins and cytokinins [1, 2]. The main aims were to optimize the isolation of
phytohormones from minute amounts of plant material and applied in-tip SPE-based
microextraction (in-tip #-SPE). The use of new isolation technologies such as in-tip #-SPE
have increased analyte recovery during the purification step while minimizing matrix effects
during the mass spectrometric (MS) analysis. In order to verify the effect of complex sample
matrix of the whole methods as well as their efficiency and analytical accuracy, the
appropriate stable isotope-labelled internal standards have been prepared by the organic
synthesis. Finally, we have used fast chromatographic techniques (UHPLC) and sensitive
MS-based methods for profiling of phytohormone metabolites. We now have a powerful tool
to get a better understanding of the regulation of auxin and cytokinin metabolism during
plant development at the tissue and cellular levels.
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Triazole antifungal agents are frequently used compounds in agriculture. In addition, some
of these compounds are used also as drugs. Different substituents of triazole rings cause
different behaviour and physico chemical properties of the compounds. The complex
formation of three triazole fungicides (tebuconazole, penconazole, propiconazole) with zinc
ions was studied using electrospray ionization mass spectrometry. The complexes with
analogue structures were found. It was found that the complexes of triazole with substituent
containing another donor atom (tebuconazole, propiconazole) formed weaker donor-acceptor
bonds than complexes, where the donor-acceptor bond is formed only through nitrogen from
triazole ring. It could be caused by limited flexibility of the binding angles, which results in
higher distance of the central atom from the ligand molecule and lower binding energy.
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V tejto Stddii bol porovndvany vplyv adenovirusovych vektorov AdEasyl [adenovirus 5
delta E1/E3] [1], u ktorého bol preukdzany stimulujici efekt na NK bunky a AdZ2
[adenovirus 5 delta E1/E3/E4 (ex. E4AORF6)] , ktory bol navrhnuty tak, aby stimuloval
imunitny systém v menSej miere. Pre kvantitativnu analyzu fosfoproteinov bola pouZitd
metédda SILAC, pri ktorej boli bunky infikované AdZ2 oznacené stabilnymi izotopmi
argininu a lyzinu (R10KS8), bunky infikované AdEasyl boli oznacené stredne t'azkymi
izotopmi (R6K4) a kontrolné, neinfikované bunky neboli oznacené (ROKO). Bunky boli
zlyzované, zmieSané v rovnakom pomere a Stiepené trypsinom podl'a FASP protokolu [2].
Fosfopeptidy boli obohatené pouZzitim TiO2 Castic, ndsledne boli odsolené, separované na
kvapalinovej chromatografii (LC) s 90 min. gradientom a analyzované hmotnostnym
spektrometrom Orbitrap Elite. s rozliSenim 120 000 pri 400 m/z. Neobohatené vzorky boli
analyzované za rovnakych podmienok, iba gradient LC bol prediZeny na 220 min. Ziskané
MS/MS data boli porovnané s databdzou UniProt proteome pre Homo sapiens pouZitim
softwarov Mascot a Sequest. Na spracovanie dit, prehl'adanie databdz a kvantitativne
vyhodnotenie rozdielov medzi fosfoproteinmi z infikovanych a neinfikovanych buniek bol
pouzity program Proteome Discoverer 1.4 s phosphoRS 3.1. algoritmom umoZiiujlicim
predikciu lokalizdcie fosforylovanych miest. Zahrnuté boli peptidy s FDR < 1% (false
discovery rate; Percolator, g-value), dlhé minimdlne Sest’ aminokyselin a prvé v poradi. Za
identifikovany protein bol povaZovany ten, ktory obsahuje jeden a viac unikdtnych peptidov.
Celkovo bolo identifikovanych 2941 proteinov a pozorovanych okolo 900 fosforylovanych
miest (PhosphoRS Site Probability = 99%).
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Who are alpine bistort’s (Bistorta vivipara L.) playmates?
Metaproteomics reveals the key microorganisms in the rhizosphere of a
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Alpine bistort (Bistorta vivipara L.) is a widespread, herbaceous, arctic-alpine plant with
large ecological amplitude; it is one of the first plant species colonising primary successional
sites, but are also found in closed vegetation. Alpine bistort has also a large ecological
importance as key food item for e.g. geese and ptarmigans. The success of this species can
be related to its ability to associate with soil microorganisms: Alpine bistort forms both
ectomycorrhizal and arbuscular mycorrhizal relationships, and based on DNA barcoding, it
has also been shown to have a specific root-associated bacterial community.

In this study, we utilize a metaproteomic approach to study seasonal changes and impacts of
environmental stimuli on living microbial community associated with alpine bistort. Soil
from rhizosphere was collected three times during growing season at three sites with
different characteristics (bird cliff rich in nitrogen supply, coal mine with extremely low soil
pH and control site; Longyerbyen, Svalbard). Simultaneously soil temperature and moisture
pattern throughout the year has been measured and chemical parameters of soil were
determined. To detect microorganisms present in rhizosphere; proteins were extracted from
soil using phenol, subjected to SDS-PAGE, trypsin digested and identified using mass
spectrometry. In last step, identified proteins were assigned to phylogenetic and functional
groups.

Our preliminary results shed new light on the microbial community structure in alpine
bistort rhizosphere with highly abundant Proteobacteria bacterial lineage. Moreover, our
data provide evidence that the soil nutrient content and pH affect the microbial community
structure in alpine bistort’s rhizosphere.
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Selected Ion Flow tube Mass Spectrometry, SIFT-MS, allows a real time detection and
quantification of trace amounts of gases including vapours of volatile organic compounds
present in ambient humid air. This technique was previously used mainly for analyses of
compounds present in human breath. However, it has a potential to be used in other areas of
interdisciplinary research [1] including plant physiology and environmental research,
medicine, food science or in the study of bacterial cultures.

Although bacteria do not have any sensory organs, they somehow can perceive what is
happening around them and it is possible that they are able to communicate using chemical
signals. As a model system to investigate such communication we have studied volatile
organic compounds released by bacterial colonies in selected clones of Serratia rubidaea (R,
red and smooth), Serratia marcescens (F, fountain shape collonies) and Escherichia coli (Ec)
grown on nutrient rich media [2]. These three organisms form an interesting ecosystem of
competing species and their concurrent growth may result in the “survival of the fittest”
scenario. In a ternary system like this the interaction can be seen as an analogue of the well
known game “rock-paper-scissor. Whilst the ultimate result of the population dynamics can
be observed by counting of surviving colony forming units, it would be much more
instructive to follow them in the real time using volatile signatures of the individual clones.
It was the objective of this study to identify such chemical signatures and the preliminary
results look very encouraging.
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Proteiny se v Zivych organizmech podili na fizenf a regulaci mnoha duleZitych procest. Jsou
u nich pozorovany rtizné posttranslaéni modifikace, které ovliviiuji strukturu, stabilitu,
imunologické vlastnosti i aktivitu proteint. NejCastéji se vyskytujici posttranslaéni
modifikaci proteinti je fosforylace pii které dochdzi prostfednictvim proteinkindz k
reverzibilnimu navazéani fosfatové skupiny. Fosfoproteiny 1ze chemicky nebo enzymaticky
Stépit a vzniklé fosfopeptidy mohou byt separovdny chromatografickymi nebo
elektromigracnimi technikami.

V této praci byly optimalizovdny postupy a podminky preanalytické tdpravy vzorkd
obsahujicich fosfopeptidy pred jejich vlastni separaci pomoci CZE. ProtoZze se peptidy v
zdvislosti na prfitomnosti ¢i nepfitomnosti navdzanych fosfiatovych skupin ve svych
strukturdch vyznaCuji rtiznymi elektroforetickymi pohyblivostmi, byla CZE zvolena jako
moznd analytickd technika pro rychlé rozliSeni fosforylované a defosforylované formy
peptidd. Pro ovéfeni tcinnosti §tépeni modelového a-kaseinu byla pouZita MALDI-MS a v
nastépenych vzorcich byly nalezeny odpovidajici specifické peptidy. Ndasledné bylo
provedeno selektivni obohaceni fosforylovanych peptidd na titanovych ¢asticich a déinnost
obohaceni byla ovéfena pomoci MALDI-MS. Pro tcely porovndvdni zmén v zdznamech
CZE separace naSté€penych vzorkd a-kaseinu byla provedena defosforylace fosfopetida
pomoci imobilizované alkalické fosfatizy. Pfi optimalizaci podminek defosforylace se
pomoci MALDI-MS testovala jeji tcinnost z hlediska doby trvani i mnoZstvi enzymu tak,
aby doslo ke kvantitativni pribéhu defosforylace analyzovanych fosfopeptidi. Po provedeni
srovndvacich separaci obohacenych fosforylovanych a defosforylovanych vzorka pak byly v
ziskanych elektroforegramech sledovdny odpovidajici rozdily.
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DNA damaging agents such as ionizing radiation or chemotherapy are frequently used in
anti-cancer treatment. DNA damage response (DDR), which is triggered by the presence of
gamma-radiation induced double strand breaks, is orchestrated mainly by three protein
kinases belonging to the phosphatidyl-inositol-3 kinase family: ATM, DNA-PK and ATR.

The activation of such kinases in radioresistant cells promotes cell-cycle arrest and thus
provides sufficient time for DNA damage repair, which might result into a failed therapy.
A specific ATR inhibitor, VE-821, that was developed recently, has been shown to have
a great potential in support of radio- and chemo-therapy since its sensitizing effect has been
reported to be delimited to cancer cells (mostly p53-negative) without affecting normal cells.

In this study, we employed SILAC-based high resolution quantitative phosphoproteomics in
order to better describe the mechanism of the radiosensitizing effect of VE-821 in human
promyelocytic leukemic cells HL-60 (p53-negative) and the role of ATR kinase in DDR
(1 hour after irradiation by 6 Gy).

Titanium dioxide chromatography with HILIC prefractionation and LC-MS/MS analysis
revealed 6927 class I phosphorylation sites. Proteins that were significantly modified by
phosphorylation were mostly localized in nucleus and were involved in cellular processes
like regulation of cell cycle progression, cell division and metabolism of nucleic acids. An
overview of regulated pathways and kinases involved in signalling of radio-sensitized
HL-60 cells will be given. Taken together, VE-821 proved as a potent radio-sensitizing agent
for pS3-negative cells.
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SIFT-MS analyza vonnych latek
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Hmotnostni spektrometrie v proudové trubici s vybranymi ionty, SIFT-MS, umoZiuje
absolutni stanoveni stopovych koncentraci plynt a t€kavych organickych litek ve vzduchu
[1]. SIFT-MS kombinuje techniku rychlé proudové trubice, chemické ionizace a hmotnostn{
spektrometrie. Koncentrace stopovych molekul plynu lze kvantifikovat v redlném cCase
z poméru intenzit produktovych a reagentovych iontl a zndmych rychlostnich konstant
a méfenych fyzikdlnich parametra.

Metoda SIFT-MS je v soucasné dobé stdle vice vyuZivdna v potravinafském vyzkumu
v oblasti senzorickych vlastnosti potravin i pro kontrolu kvality. Pfedmétem vyzkumu jsou
jak potraviny Zivo¢isného ptivodu, od mléénych vyrobkl pfes maso po fermentované masné
vyrobky [2] tak plodiny jako zelenina, olej a byliny. Aroma potravin je komplexni vlastnost
ovlivnénd pfitomnosti jak chutovych létek, tak i velkého mnozstvi vonnych tékavych latek.
V poslednich letech byla provedena v nékolika laboratofich po celém svété fada studif
koncentraci téchto vonnych latek a jejich zmén v zavislosti na riznych faktorech.

V této predndSce budou prezentované vysledky studii provedenych v nasi laboratofi, kde
pracujeme zejména na vyvoji metod SIFT-MS a s tim spojenym vyzkumem iontové chemie
a také prehled vyuziti této metody na pracovistich specializovanych na chemii potravin [3].
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Cellobiose dehydrogenase (CDH) is a monomeric glycoprotein of fungal origin composed of
a FAD-associated dehydrogenase domain, a haem b-containing cytochrome domain, and
a linker part connecting both domains. The presence of one haem and one FAD within
a single protein molecule makes CDH an attractive enzyme in a number of applications in
the area of bioelectrocatalysis and biosensors. However, flexible linker prevents
crystallization of the intact CDH, therefore the native conformation of the enzyme remains
still elusive.

To explore in-solution structure of CDH we used combination of hydrogen/deuterium
exchange (HDX) and mass spectrometry (MS). Prior to HDX-MS we characterized all
modifications present in CDH structure and optimized pepsin digestion to get nearly full
sequence coverage required for HDX-MS. We tested digestion conditions, namely N-
deglycosylation, denaturation and disulfide bond reduction working under HDX-compatible
conditions. The method optimization resulted in a 10 min incubation of EndoH-treated CDH
with 0.5M TCEP and 3M guanidine on ice, followed by protein digestion using pepsin
immobilized on a self-packed column and yielded 95% sequence coverage with 217 peptides
matching to the CDH sequence. Further, HDX experiment was performed at two different
pH values at which CDH should be present in active (pH 7.5) and inactive (pH 5.5) form.

HDX-MS data showed that the activity of CDH is pH dependent and is associated with
a conformational change. This supports our hypothesis that the domains are physically
separated at higher pH while at lower pH they are in close proximity required for direct
electron transfer. Moreover, the HDX-MS results are in nice agreement with those obtained
on analytical ultracentrifuge.
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Superrodina cytochromti P-450 (P450) je soucasti katalytického systému oxygenas se
smiSenou funkci (MFO) zodpovédnych v organismu za detoxikaci cizorodych létek,
metabolismus 1éCiv a bohuZel také aktivaci nékterych karcinogent. Katalytické vlastnosti
nékterych izoforem P450 jsou modulovdny pfitomnosti fakultativniho redox partnera —
cytochromu bs (cyt bs). U vyssich Zivoichi oba membranové proteiny vzdjemné interaguji
katalytickymi (v cytosolu exponovanymi) doménami. Kontakt hydrofobnich ¢dsti uvnitf
lipidické membrany endoplazmatického retikula dosud nebyl prokazan.

V sekvenci cyt bs jsou v oblasti hydrofobni kotvy lokalizoviany dva methioniny, tfeti
methionin se nachdzi ve flexibilni doméné v blizkosti membrany. Proto jsme pro studium
interakci hydrofobnich domén cytochromli vyuZili novou metodu foto-sitovani proteind: (i)
fotoaktivovatelnou proteinovou nanosondu — foto-cyt bs — jsme pfipravili rekombinantn{
expresi s fotolabilnim analogem methioninu (pMet), (ii) fotoaktivaci nanosondy
rekonstituované spolecné s P450 2B4 v lipidické membrané doslo ke vzniku 3 kovaletnich
komplex patrnych na 1D elektroforéze!, (iii) bindrni komplex P450 2B4:cyt bs jsme
proteolyticky Stépili a identifikovali interagujici peptidy pomoci hmotnostni spektrometrie
s vysokym rozliSenim a tandemové hmotnostni spektrometrie.

Vysledky naznaCuji moZnou membrdnovou topologii a vzdjemné uspofdddni obou
cytochromt. Pro potvrzeni a rozsifeni ziskanych strukturnich dat jsme experimenty
zopakovali také s mutantnimi nanosondami (obsahuji v sekvenci vZdy pouze jediny pMet).
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Mechanism of retroviral budding process is intensively studies, because the molecular basis
of its initial part, the interaction of retroviral matrix protein with the host cell membrane, has
not been elucidated yet. In the case of HIV, it is suggested, that the mechanism of interaction
could take place via myristoyl switch, where the main trigger is the specific interaction
between viral matrix protein and phosphatidylinositol-4,5-bisphosphate [1, 2]. Additionally,
in the case of murine leukemia virus (MuLV), it was found out that the presence
of phosphatidylserine supports this interaction [3].

In our study we wanted to elucidate, whether also in the case of Mason-Pfizer monkey virus
(M-PMV) the interaction is supported by phosphatidylserine or other phospholipids
occurring in the inner leaflet of membrane such as phosphatidylcholine and
phosphatidylethanolamine, and which amino acids are involved in the interaction. For this
purpose, we first used liposome binding assay to determine the strength of interaction
between matrix protein and artificial liposomes containing different phospholipids.
Subsequently, we used surface mapping of the protein bound to the liposomes to determine,
which amino acid are reactive and which are involved in the interaction with different types
of liposomes.

Using liposome binding assay we found out that the presence of phosphatidylserine supports
the interaction also in the case of M-PMV, although, with a lesser extent than in case
of MuLV. Phosphatidylcholine and phosphatidylethanolamine did not play a role in the
interaction. Surface mapping, afterwards, helped us to uncover, that there are no additional
amino acid which interacts with phosphatidylserine and do not interact with
phosphatidylinositol-4,5-bisphosphate.
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Citrinin je polyketidovy mykotoxin produkovany nékolika druhy plisni rodi Aspergillus,
Penicillium a Monascus. Vyskytuje se zpravidla v uskladnéném obil{, ale miZe se nachdzet
také v jinych rostlinnych produktech, jako jsou fazole, ovoce, ovocné a zeleninové $tavy,
byliny a kofeni, a také ve zkaZenych mlé&nych vyrobeich. Casty je jeho spolecny vyskyt s
ochratoxinem A (OTA) v obilovinach a patulinem v ovoci [1].

Citrinin byl izolovan pfed II. svétovou vélkou z plisné r. Penicillium citrinum. Plivodné byl
povazovan za potenciondlné¢ dcinné antibiotikum, ale velice zdhy byly prokdzany jeho

toxické tcinky a citrinin byl zafazen mezi nezadoucf rizikové latky.

Citrinin spolu s OTA maé negativni efekt pfevdZné na ledviny a jdtra. Expozice ledvinovych
bunék citrininu vedla k inhibici proliferace a k projeviim genotoxicity (DNA fragmentace a
aberace chromozom). Tyto toxické projevy citrininu jsou potencovdny ochratoxinem A [2].
Tvorba citrininu je ovlivnéna rtiznymi parametry, véetné nutri¢nich faktord, jako je pfisun
zdrojt kysliku, uhliku a dusiku, mastnych kyselin a faktorech prostiedi, napf. vodni aktivité,
teploté, zpisobu konzervace a skladovéni potravin.

V soucasné dobé nejsou zavedeny Zzadné legislativni limity pro obsah citrininu v
potravindch, obilovinach ¢i krmivech. Vzristajici pozornost k obsahu citrininu v potravinich
je zfejmd i z toho, Ze v roce 2010 Evropskd komise pozddala Evropskou autoritu pro
bezpetnost potravin (European Food Safety Authority, EFSA) o vydani védeckého
stanoviska mimo jinych mykotoxind i pro citrinin [3].

Pro stanoveni citrininu ve sloZitych biologickych matricich se pouZivaji predevsim
chromatografické a imunochemické metody [1].

Cilem nasi price bylo vyvinout a validovat metodu pro stanoveni citrininu v obilovindch
pomoci LC/MS.
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Plisné pfedstavuji vyznamné bezpecnostni riziko pro pivovarsky primysl [1]. Pfi sladovani
je¢mene kontaminovaného plisnémi vznikaji vyhodné podminky pro rozvoj mykotoxind [2].
V prubéhu celého pivovarského procesu mohou mykotoxiny piejit z kontaminovaného
je¢mene do sladu a ndsledné i do piva [2]. Mykotoxiny jsou velmi chemicky i tepelné
stabiln{ slouceniny, které nenf mozné z kontaminovanych komodit zcela odstranit [3].

Analytické metody pro stanoveni mykotoxinll v pivu jsou zaloZeny vétSinou na kapalinové
chromatografii s hmotnostné spektrometrickou detekci (LC/MS) po predchozim precisténi
piva na imunoafinitni kolonce [3]. Pro analytické stanoveni aflatoxini (B1, B2, G1, G2),
DON, OTA a ZON v pivu byl pouzit kapalinovy chromatograf Surveyor ve spojeni
s hmotnostnim detektorem LCQ Advantage, ionizace za atmosférického tlaku (APCI a ESI),
ovlddaci software Xcalibur (Thermo-Fisher, USA). Separace byly provedeny na
chromatografické koloné Synergi Hydro RP 80A (150 mm x 3,0 mm, velikost ¢4stic 4,0 um)
pomoci gradientové nebo izokratické eluce.
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Priming of the adaptive immunity must be carefully regulated to maintain the balance
between the efficient response and the immunopathology. One level of control represent
dendritic cells (DCs). Their function is to acquire the antigen, recognize it as a threat, deliver
this danger signal to lymph node, prepare the antigen for the priming of the adaptive
immunity effectors and to instruct them how to react. Unfortunately, we are still far from
being able to understand the variability of this process. Our group has therefore decided to
introduce quantitative proteomics into DC research in hope this will help to map DC
behavior on molecular level. Bone marrow-derived DCs (BMDCs) were chosen as model
cells as these can be generated in vitro while preserving the biological relevance of primary
cells. Conveniently, in vitro cultivation also permits application of metabolic labeling
(SILAC). However, first attempts to label BMDCs with isotopically labeled arginine (Arg
+10 [1B3Cs, ’N4]) and lysine (Lys+6 [!3Cg]) revealed extensive arginine-to-proline
conversion, as more than 20% of all protein-incorporated proline was a by-product of Arg
+10 degradation. In addition, the dissipation of 1SN from Arg+10 to the whole proteome was
observed. The latter decreased mass accuracy in MS and affected the natural isotopic
distribution of peptides. SILAC-connected metabolic issues were shown to be enhanced by
GM-CSF, which is used for the differentiation of DC progenitors. Modifications of the
cultivation procedure suppressed arginine-related effects, yielding cells with proteome
labeling efficiency =90%. Importantly, generated BMDCs preserved their resemblance to
DCs in vivo, as evidenced from the LPS treatment.
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spektrometrického zobrazovani a dopady na dosazitelné rozliSeni

Marcela Strnadova !, Lukas Krasny 2%, Oldfich Benada !, Vladimir HavliCek !

1. Mikrobiologicky iistav AV CR, v.v.i.
2. Wysokd Skola Chemicko-technologickd v Praze

Diky schopnosti kombinovat signdl analytu s jeho prostorovou distribuci je metoda
hmotnostn€ spektrometrického zobrazovani (MSI — mass spectrometry imaging) v zdjmu
védci jiZ nékolik desetileti. Vstupem MALDI ionizace na pole MSI se navic oteviely Siroké
moznosti biochemickych a biomedicinskych aplikaci, predevs§im pak studium distribuce
biomakromolekul, 16¢iv ¢i metabolitd v riznorodych tkdnich. NejlepS§imi soucasnymi
hmotnostnimi spektrometry je mozné dosdhnout prostorového rozliSeni v fddech jednotek
mikrometri [1], pfesto jsou v praxi podobnd méfeni obvykle nerealizovatelnd. Limitujicimi
faktory dosaZeného prostorového rozliSeni jsou, kromé vlastnosti laseru, také krystalizace
pouzité matrice a v neposledni fadé ablace béhem desorpcné-ionizaéniho procesu.

V této praci prezentujeme vysledky MALDI MSI experimentd provedenych na fezu
ledvinové tkdn€, u néjZ byla méfena spektra v prostorovém rozliSeni 50, 20 a 10 gm. Na
snimcich z elektronového mikroskopu pofizenych po MALDI analyze je zietelny rozdil
v poskozeni vzorku v zdvislosti na pouzitém rozliSeni a intenzit¢ laseru. Je patrné, Ze pfi
pouziti vysokého rozliSeni (10 ym) jsou ablatovany vétsi kusy tkdné i z oblasti, kde dosud
nebylo méfeno a tim ke ztraté signdlu. Podobnych vysledkl bylo dosaZzeno i pfi analyze
Rhodaminu G naneseného na NALDI povrchy.
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Zobrazovaci hmotnostni spektrometrie s laserovou desorpci a ionizaci za tdcasti matrice
(MALDI TOF MS imaging) je technika umoZznujici vizualizaci rozloZeni Sirokého spektra
analytd v rozliénych vzorcich, typicky v tenkych fezech biologickych tkdani. V minulosti
byla dspé$né vyuzita k analyze mozkovych tkdni, sledovani distribuce 1é¢iv a jejich
metaboliti v tkdnich nebo pii hleddni novych biomarkerti. V tomto pfispévku zkoumame
vyuZitelnost MALDI MS pro zobrazovéni distribuce vybranych 1éC¢iv, olanzapinu [1, 2],
haloperidolu a periperidonu v mozkové tkdni mysi. Uvedend 1éCiva patii mezi
antipsychotika, vyuZivaji se k 16¢bé schizofrenie a dalSich psychickych poruch, pfi¢emz
v mozku plisobi jako antagonisté dopaminergnich receptorti. Rezy zmrazené nativni
mozkové tkdné byly umistény na ter¢tk MALDI, skli¢ko pokryté vodivou vrstvou smésného
oxidu india a cinu, diikladné vysuSeny a obohaceny pridavky standardti stanovovanych 1&¢iv.
Nadsledné byla tkan pokryta homogenni vrstvou krystali matrice (DHB, CHC) pomoci ti{
rozdilnych technik: sublimaci, elektrosprejem a pomoci pneumatického spreje.Stanoven{
1é¢iv v tkani bylo ovlivnéno piitomnosti velkého mnozstvi interferujicich latek, zejména
lipidd, sodiku a drasliku, které se v mozkové tkani nachazi ve vysokém obsahu. S cilem
potlacit tyto interference bylo zkoumdno precisténi vzorku tkdné pfed nanesenim matrice
a jeho vliv na analyzu. Stejné tak byly optimalizovdny samotné metody nandSeni matrice.
Vysledné detekéni limity pro stanoveni antipsychotik v tkdni byly srovndny s limity
dosaZenymi pfi stanovenf standardd 1é¢iv na MALDI ter¢iku pomoci metody ,,drieddroplet®.
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“Zlatd horecka“ probihajici nejen v organické syntéze piindsi fadu zajimavych témat
k feSeni. Jednim z takovych témat je role stfibra v reakcich katalyzovanych zlatem.! Stiibro
se v homogenni katalyze zlatem pouZiva jako tzv. pomocny katalyzétor. Jeho hlavnim cilem
je vytvorit z nepfili§ reaktivniho [L-Au]Cl aktivni ¢astici [L-Au]*, pfiCemz soucasné dochézi
k vysréZeni stifbrné soli. Otazkou ale stdle zGstava, jestli se opravdu jednd o ryzi zlatou
katalyzu, ¢i katalyzu pomoci dvou kovii Au/Ag , nebo stifbrem asistovanou katalyzu zlatem.
Dudlni{ aktivace pomoci dvou kationtd zlata v nukleofiln{ adici na trojné vazby predstavuje
dalsi z kliovych témat v feSeni mechanismu reakci katalyzovanych zlatem.2 My jsme obé
tato témata spojili a zaméfili jsme se na zkoumdni vlivu stfibra na poloCas Zivota
diaurovanych intermedidtti, které vznikaji po aktivaci alkynd dvéma kationty zlata za
soucasné adice methanolu na trojnou vazbu. PoloCas Zivota intermediati jsme méfili pomoci
hmotnostni spektrometrie, kterd je idedlni metodou pro studium reakci katalyzovanych
zlatem, protoZe tyto reakce probihaji v iontovém stavu. Studii jsme doplnili méfenim vlivu
stiibra na kinetiku reakce pomoci NMR spektroskopie.
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Cell membranes are the most diverse cellular compartment in the terms of protein
composition. Most proteins belong to the integral membrane proteins (IMPs). IMPs plays
crucial roles in the number of biochemical processes like molecul transport, communication
or signal transduction. The analysis of these proteins is difficult, because of low concetration
and poor solubility in the aqueous solutions. With the development of mass spectrometry
isn't the problem of hydrophobicity so actual. However, we are still facing up to low
concetration. Reversed-phase liquid chromatography (RP-LC) can be used for the
enrichment of membrane proteins [1]. During the study of the membrane proteome of
Arabidopsis thaliana, the method was first optimized in the terms of the amount of
stacionary phase and composition of elution solution. After the optimization, we obtained
the fraction, which was strongly enrichment of membrane proteins. Of the 227 proteins
identified in more hydrophilic fraction, 19 % were IMPs, but these proteins has only one
transmembrane domain (TMD). Of the 221 proteins identified in the most hydrophobic
fraction, 40 % were IMPs, and 45 % of these IMPs have at least two TMDs. These results
were measured after the digestion in solution. Unfortunetly, the amount of hydrophobic
proteins is still low. In the following experiment, we focused on the comparison of the
efficiency of in-gel and in-solution digestion [2]. The use of RP-LC is satisfactory in the
experiment with in-solution digestion [3], but what about in-gel digestion... The effective
method for IMPs study can be used for a better understanding of the biochemical processes
of cell.
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During their growth plants are exposed to various kinds of abiotic and biotic stresses.
Exposure of plants to low temperatures, 0-12 °C in our climatic conditions, causes
significant changes of biochemical and physiological functions, which may have profound
effect on the plants development. Many important cereals are sensitive to low temperatures
to a certain extent thus cold stress can potentially influence their yield. For this reason, study
of cold resistance mechanism is economically very significant.

After development of the second leaf young plants of barley’s (Hordeum vulgare) winter
variety Luxor were exposed for three days to the temperature of 3 °C. Following
homogenization of roots and leaves centrifugation step was used to obtain predominantly
cytosolic proteins and fraction enriched with nuclei and chloroplasts. iTRAQ labels were
used to asses quantitative changes in individual protein content between cold-stressed and
control samples. The labeled peptides were separated by two dimensional liquid
chromatography followed by ESI-Q-TOF mass spectrometry.

Over 700 proteins were successfully identified and quantified. Depending on the fraction
approximately 10-15 % of proteins showed abundance change greater than 30 %. Among
these proteins there were found many proteins previously described in relation to the stress
caused by the low temperature. At the same time proteins that were not previously
associated with the cold stress were detected as well as proteins whose role in the cold stress
was only predicted.
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Jednou z nejvice studovanych reakci je tvorba C-C vazby, pro kterou se pouZivaji spojovaci
reakce jako Stille, Suzuki-Miyaura, Sonogashira nebo Negishi. Nevyhodou téchto
transformaci je nutnost pouziti funkcionalizovanych vstupnich reaktantd jako jsou
alkylhalogenidy, které mohou byt obtiZné synteticky dostupné v piipadé komplikovanych
molekul. Vzhledem k modernimu konceptu tzv. atomové ekonomie [1], kde je diraz kladen
na minimum reakénich krokl a vedlejsich produktli, se pozornost pfesunula na aktivaci
vazby C-H katalyzovanou komplexy pfechodnych kovi [2].

V nadi prici jsme studovali mechanismus reakce mezi pyridinem a termindlnimi alkyny
katalyzovanou rutheniovym komplexem CpRu(py)2(PPh3)PFs [3]. Pomoci hmotnostn{
spektrometrie jsme byli schopni detekovat nékteré intermedidty navrhnuté v reakénim cyklu
a otestovat jejich reaktivitu. Vysledky byly porovnény s teoretickymi vypocty.
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Novorozeneckym mazkem (vernix caseosa, VC) je bild az nazloutld litka krémové
konzistence. Vyskytuje se na povrchu plodu v poslednim trimestru a plni zde mnoho funkefi:
Pred porodem chrani kiZi pfed maceraci, béhem porodu plni funkci lubrikantu a po porodu
novorozence chrani pfed infekcemi a prochladnutim. Hlavni sloZkou VC je voda (80%). VC
obsahuje také 10 % proteint a z 10 % ho tvoii lipidy. Majoritni slozky lipidové ¢asti VC
jsou zndmé (skvalen, voskové estery, sterol estery, diestery diold, triacylglyceroly,
diacylglyceroly, fosfolipidy) [1, 2]. Predkladand price popisuje odhaleni a identifikaci
novych, jeSt€ nepopsanych lipidovych tiid.

Kolonovou chromatografii na silikagelu bylo rozdéleno 4.7 grami lipidd izolovanych z VC
— stejnym dilem z chlapci a dévcat — do 30-ti frakei obsahujicich vétSinou neutralni lipidy.
Ziskané frakce byly analyzovany pomoci EST/orbitrap-MS. Z ptesné méfené hmotnosti iontd
bylo uréeno elementérni sloZeni lipidi v jednotlivych frakcich. Kromé zndmych majoritnich
tiid lipidi byla odhalena pfitomnost nepopsanych tiid lipidi. Mezi frakci diesterti diold
a triacylglyceroli byly objeveny skupiny ldtek obsahujicich 3 a 5 kysliki. Ve frakcich
poldrngjsich neZ triacylglyceroly se vyskytovaly lipidy obsahujici 7 a 8 kyslikd. Vytipované
frakce byly separovdny na RP-HPLC (Novapak C18) s ESI a APCl/orbitrap-MS detekc{
a vyuzitim kolizn€é indukované disociace déle charakterizovany. Identifikace funk&nich
skupiny byla navic potvrzovédna infracervenou spektroskopii. Spojenim vSech ziskanych
poznatki byly nékteré nezndmé tiidy lipidt identifikovany.
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Infrared spectroscopy of mass-selected gaseous ions provides us with their structural
information. Here, we present an investigation of the structures of the He-tagged doubly
charged hydrocarbon superelectrophiles C7Hg2* using a method based on the photo-induced
elimination of a He tag. Especially for small, highly reactive molecular dications, He is
a very promising tag due to the small perturbations made to the molecular structure.
Complexes with He can be created only in the case where the internal energy of the ions is
sufficiently low. In our experiment the ions were relaxed by collisions with a He buffer gas
in an ion trap operating at temperature below 4 K. At such cold conditions we observed
production of (C7He¢Hen)** complexes up ton = 5.

We performed the experiment using a new ion trap instrument, ISORI. C7He¢?* dications
were created in an EI source from toluene vapors and trapped in an RF trap with linear
quadrupole geometry. He buffer gas was injected into the trap by a pulsed valve. The trapped
ions were irradiated by a tunable infrared laser. The ions extracted from the trap were mass-
analyzed by a quadrupole mass filter. We have obtained a photodissociation spectrum of the
C7HgHe?+ complex by observing their attenuation as a function of laser wavelength.

The experimental photodissociation spectrum is consistent with the calculated vibrational
transitions of different isomers of C;HsHe?*. Comparison with the theoretical calculation of
C7Hg?* shows that the He tag causes just small perturbations to the structure of the dication.
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In recent years, LC-MS/MS based multi-analyte methodology has been successfully
introduced into the field of mycotoxin analysis. Most of the related methods, however, still
focus on those mycotoxins that are addressed by regulations and to some of their derivatives.
In addition, many of the published methods focus on grain-based matrices such as maize or
wheat, whereas application to other types of matrices has been hardly investigated.

In this study, the applicability of an LC-MS/MS protocol covering 320 fungal and bacterial
metabolites has been explored for four different matrices: apple puree for infants (high water
content), hazelnuts (high fat content), maize (high starch or protein content, low fat content)
and green pepper (“unusual matrix”). Validation has been performed according to SANCO
document No 10684/2009 [1] for pesticides. In case of the three former matrices, signal
suppression/enhancement as well as recoveries of the extraction step were within the target
range of 70-110% for more than 80% the of investigated analytes, whereas considerable
matrix effects and extraction losses were observed for approximately half of all analytes in
green pepper. The LOQs determined following the criteria set in [1] were below the
maximum levels set in EC No 1881/2006 [2] with the exception of aflatoxins and ochratoxin
A in baby food and aflatoxin M1 in milk. The accuracy of the method was further
investigated by the analysis of certified reference materials and by participation in
proficiency tests. Z-scores were generally between -2 and 2 for all diverse matrices
(including complex matrices such as coffee, pepper and animal feed).
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Ackoliv se hmotnostni spektrometrie uplatiiuje ve vSech oblastech proteomiky, detekce a
analyza fosforylovanych peptidd timto zpsobem je znaéné limitovdna. Divodem je obtiznd
ionizace fosfopeptidi, kterd se projevi supresi signdlu ve hmotnostnim spektru. Obvykle je
tento fakt obchdzen obohacenim fosfopeptidii ve vzorku pfed vlastni analyzou, pricemz
nejCastéjSi metodou je afinitni kapalinovda chromatografie [1]. Pfi pouziti MALDI
hmotnostni spektrometrie je ovS§em vhodnéjsi provést obohaceni vzorku in-situ, tedy pfimo
na MALDI desce [2].

V nas$i laboratofi byla vyvinuta a Uspé$né otestovdna nova technika - tzv. ambient ion
landing — pro modifikaci MALDI povrchii oxidy titanu a zirkonu [3]. V této praci
predstavujeme aplikaci modifikovanych povrchii ve spojeni s LC-MALDI-TOF/TOF
analyzou pro studium sloZitéjSich proteinovych smési. Tato aplikace je zaloZena na
chromatografickém rozdéleni tryptickych $t€pt proteinti a automatickém naneseni frakci na
pfipravené povrchy. Nabohacené fosfopeptidy se prevrstvi matrici a analyzuji pomoci
hmotnostniho spektrometru MALDI-TOF/TOF. Zméfend fragmentaéni spektra fosfopeptida
jsou pfifazena pomoci vyhleddvaciho programu Mascot. Tato technika byla udspésné
otestovdna na smeési obsahujici alfa- a beta- kasein, ovalbumin a hovézi sérovy albumin.
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Deregulation of phosphorylation is implicated in a variety of disease states. One of them is
Alzheimer disease which is characterized by abnormal aggregated microtubule-associated
protein tau. Functions of tau are influenced by posttranslational modifications, including the
level of site-specific phosphorylation. One of main aims of this work is to phosphorylate tau
protein with soluble and immobilized mitogen-activated protein kinase-1 (MAPK-1),
glycogen synthase kinase 33 (GSK-3f) and cAMP-dependent protein kinase (PKA). Other
aims are to detect and to describe phosphorylated sites using mass spectrometry.

Phosphorylation was performed in HEPES buffer pH 7.2 environment using soluble and
immobilized kinases on magnetic microparticles. Phosphorylated tau was digested with
trypsin enriched on TiO> microparticles. Peptide digests were analysed by MS before and
after enrichment procedure. For better detection of phosphopeptides elution fractions from
enrichments were fractionated by microcolumn RP LC separation onto 24 MALDI spots
using nonlinear gradient of acetonitrile-water mixture containing 0.1% TFA. All samples
were analyzed by MALDI LTQ Orbitrap XL instrument. Phosphopeptides were identified
using comparison of accurate mass with in silico digest of protein and also searching specific
neutral losses. For description of phosphorylated peptides MS" in linear ion trap and high-
energy collision dissociation (HCD) were performed in combination with de novo
sequencing techniques.

Several phosphorylation sites were described on peptides originating from in vitro
phosphorylated tau. Soluble kinases were more effective but immobilized kinases are better
for preparing of pure phosphorylated tau for further studies.
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Tryptophan repressor-binding protein A (WrbA), more correctly called FMN-dependent
NAD(P)H:quinone oxidoreductase, is an E. coli protein interesting for its involvement in
bacterial responses to oxidative stress. Its biologically functional assembly is an obligate
homotetramer held together by non-covalent interactions. Although a 1.2 A high-resolution
structure of this tetramer has been solved by X-ray crystallography, the dynamics of the
protein in solution still remain under investigation. Of particular interest is the process of
tetramer formation, during which WrbA is supposed to form a monomer-dimer-tetramer
dynamic equilibrium.

In the present study, we utilized native electrospray ionization coupled with ion mobility
mass spectrometry to gently transfer the intact non-covalent WrbA complexes into the gas
phase while preserving their structure and to analyze the oligomeric states and
conformations of this protein under different solution conditions. The results have shown
a high stabilizing effect of FMN cofactor on the tetrameric structure of WrbA complex as
well as provided an insight into the mechanism of the tetramer formation.
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Rostlinné  glyceroglykolipidy, jako jsou monogalaktosyldiacylglyceroly (MGDG),
digalaktosyldiacylglyceroly (DGDG) a sulfoquinovosyldiacylglyceroly (SQDG) tvofi hlavn{
¢ast thylakoidnich membrdn fotosyntetizujicich organismi. Struktura acylovych fetézcd
v téchto lipidech odrdZi fadu faktor, jako jsou podminky rustu, vliv stresu apod. Tyto lipidy
tvofi velmi slozité smési. Cilem price je vytvorit RP-HPLC/MS metody pro separaci

a identifikaci rostlinnych MGDG, DGDG a SQDG.

Lipidy byly izolovdny z Cerstvych listd nékolika modelovych rostlin véetné medunky
1€kaiské (Melissa officinalis). Celkové lipidové extrakty byly déleny pomoci tenkovrstvé
chromatografie, a to bud v jednom kroku s mobilni fiz{ sestdvajici z chloroformu,
methanolu a vody (80:18:2, v / v / v; metoda pro MGDG a DGDG), nebo ve dvou krocich
(metoda pro SQDG) s mobilni fazi sestdvajici z acetonu: toluenu: vody (71:23:6, v/v/v;
prvni systém) a chloroformu: methanolu: vody (65:25:4, v/v/v; druhy systém). HPLC
separace molekulovych druhti lipidi byla provddéna na koloné Nucleosil C18 (250 x 2 mm,
5 um) s bindrnim gradientem methanolu a vody (MGDG) a terndrnim gradientem
methanolu, acetonitrilu a vody (DGDG, SQDG). Hmotnostni spektra byla méfena pomoci
hybridniho hmotnostniho spektrometru Orbitrap XL LTQ v pozitivnim ioniza¢nim médu pro
MGDGs a DGDGs ([M+Na]*) nebo negativnim ionizacnim médu pro SQDGs ([M-H]").
Pomoci optimalizovanych podminek bylo ve vzorcich M. officinalis identifikovano 25
MGDG (z toho 10 s oxidaci na acylovych fetézcich), 13 DGDG (z toho 2 s oxidaci na
acylovych fetézcich) a 17 SQDG (z toho 7 oxidovanych).
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Selected ion flow tube mass spectrometry (SIFT-MS) is a highly versatile technique used for
quantitative analyses of a wide variety of traces of volatile organic compounds. Its
sensitivity could be increased by increasing amount of precursor ions by the confinement of
the ion beam using the ion funnel. The ion funnel usually applied for extracting of much
more heavier ions than SIFT-MS precursors.

In this poster we present the main principles of the ion funnel operation for the low-mass
ions, the dependence of the confinement on the geometry of the ion funnel and other
parameters. The results are based on theoretical approximation of movement of ions in
combination of RF and DC electrostatic fields.
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Some proteins and enzymes require presence of their specific ligand, cofactor or prosthetic
group for their activity. Binding of this specific molecule causes conformational changes,
that permit to perform their function. In some occasions the identification of conformational
changes is difficult. Using chemical cross-linking coupled with mass spectrometry perform
complex tool for searching and low resolution visualization of this changes.

The aim of our research is study of conformational changes induced by binding of calcium
ion to calmodulin protein molecule. Calmodulin is a secondary intermediate messenger,
which can interact with various proteins. This feature associates with wide dynamical range
of calmodulin. Thus calmodulin is the suitable target for identifying conformational changes.
After reaction of protein with chemical cross-linkers with different arm length (DSG and
DSS) were products of reaction digested by trypsine. Formed linked peptides were separated
by high-performance liquid chromatography and analysed followed mass spectrometry.
Seven unique intramolecular cross-links were identified. Using isotope unlabeled cross-link
reagents in the presence of kalcium ion in combination with using isotope labeled reagents
in calcium free conditions we quantified formed lysine-lysine cross-links.
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Katalyza silnymi organickymi bdzemi tzv. superbdzemi se stdvd stdle diskutovanéj$im
tématem organické syntézy. Jako priiklad l1ze uvést enantioselektivni allylaci aldehydd
vedouci k homoallylalkoholim katalyzovanou chirdlnimi pyridin-N-oxidy ¢i N,N"-dioxidy.1
Jednou z dllezitych charakteristik téchto katalyzatord slouZici k objasnéni mechanismu
ucinku je jejich protonova afinita v plynné fazi.

V této praci jsme vyuzili upravené rozsifené kinetické metody (extended kinetic metod)
spole¢né s teoretickymi vypocty k uréeni protonovych afinit Sesti katalyzatord PINDIOX,
ANETOX, QUINOX, METHOX, BPDORRR a BPDOSRS a vysledky porovnali
s katalyzdtorem KOTOX, jehoz katalytické chovani bylo popsdno v neddvné dobé.2
Hloubéji bylo studovdno neobvyklé chovéni katalyzdtoru PINDIOX, u kterého dochdzi
k pfenosu kysliku z katalyz4toru na referencn{ bazi.
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Silver salts are capable of catalyzing various addition reactions of unsaturated hydrocarbons.
In particular, they were successfully applied in the addition of O- and N-nucleophiles to
allene systems. Next to their own catalytic activity, silver salts are often added to other metal
catalyst with chloride counter ions. The primary function is thus to remove the chloride ions
from the reaction mixture by forming unsoluble AgCl salt. Nevertheless, the silver salt is
usually added in excess and therefore some co-catalytic function cannot be excluded. As an
example, we refer to a recent finding of Wang et al., who suggested based on NMR
experiments so called “silver effect in gold(I) catalysis. Their re-evaluation of literature-
reported gold-catalysed reactions revealed a significant difference in the reaction yields if
a cationic gold catalyst was prepared with traces of silver or in a silver-free version. In some
cases, the conventional cationic gold(I) catalysts could not promote a given reaction without
presence of silver at all.

We have therefore investigated binding energies of unsaturated hydrocarbons with the
silver(I) cations ligated by one additional acetonitrile molecule by means of mass
spectrometry and density functional theory. The aim was to evaluate a possible preferential
binding of metal cations to hydrocarbons and the resulting activation of the given
hydrocarbons in a reaction mixture containing the unsaturated hydrocarbons and gold(I) and
silver(I) cations. The obtained results are thus compared to the similar experiments
performed with (trimethylphosphino)gold(I) cations. The possible “silver effect” in the
gold(I) catalysis will be discussed based on our results.
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Electrospray ionization mass spectrometry (ESI-MS) is used to monitor a Cu-catalyzed
aerobic cross-coupling reaction between thiol esters and arylboronic acids which was
discovered by Liebeskind et al [1, 2]. The ESI spectra show the formation of Cu-complexes
with the starting thiol ester and the coupling product. The formation of an ionic complex at
m/z 305 is observed, most likely occurring upon the elimination of a mixed anhydride from
[(thiol)CuOAc]+. An on-line monitoring of the reaction using ESI-MS was carried out
allowing calculation of rate constants and thermodynamic parameters (AH*¥, AS*, AG¥) for
the title reaction.
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Zobrazovéani povrchl a tkdni pomoci hmotnostni spektrometrie s laserovou desorpci a
ionizaci za uc€asti matrice (MALDI TOF MS Imaging) je technika prodéldvajici rychly
rozvoj, hnany zejména jejim obrovskym potencidlem na poli molekuldrni fyziologie. Ziskani
jedné MS mapy s vysokym rozliSenim mohlo znamenat v pocatcich této techniky méfeni
trvajici aZ nékolik dni. Moderni instrumentace pracujici s vysokofrekvenénimi lasery
zkrétila tento Cas do fddu hodin, coZ je zlepSeni podstatné, ov§em pro klinickou praxi stéle
nedostacujici. NaSe price se zaméfuje na moZnosti dal$tho zvySeni vykonu zobrazovaci
hmotnosti spektrometrie pomoci rychlého skenujictho zrcétka, které je schopno velmi rychle
a presné skenovat laserovy paprsek po povrchu vzorku. Tim alesponi ¢dstecné nahrazuje
tradi¢ni pomalejsi pfesun mezi dvéma sousednimi body (pixely) v MS mapé realizovany
pomoci motorizovanych stolkd nesoucich MALDI ter¢ik. Origindlni axidlni hmotnostni
spektrometr MALDI TOF sestaveny v nasi laboratofi, ktery vyuZzivd desorpéniho UV laseru
o frekvenci 4 kHz a rychlého skenujictho zrcédtka, nahrdl mapu povrchu ¢&itajici 100x100
pixelti béhem 11 minut, téméf o fad rychleji, neZ moderni komeréni hmotnostni spektrometr.

* Korespondence: preisler@chemi.muni.cz
PODEKOVANI:

Dékujeme za finanéni podporu Grantové agentuie Ceské republiky (GAP206/10/J012 a
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ABSTRAKT PREZENTACE

Complementary MALDI MS and ICP MS detection of a
single separation record for metalloprotein analysis

Iva Tomalova !, Pavla Foltynova !, Viktor Kanicky !, Preisler Jan 1 *

1. CEITEC Masarykova univerzita

Metals play a crucial role in physiology and pathology of biological systems. It has been
estimated that the metalloproteins encompass about one third of all proteins.

A novel method for comprehensive multidimensional analysis of metalloproteins is
presented here. This approach is based on an off-line coupling of a single micro-column
separation run to both substrate-assisted laser desorption (SALD) inductively coupled
plasma (ICP) mass spectrometry (MS) and matrix-assisted laser desorption/ionization mass
spectrometry (MALDI) MS. The effluent fractions are collected on a custom-designed Au-
coated polyethylene terephthalate glycol (PETG) sample target that is compatible to both
MS methods. The whole concept is demonstrated on analysis of rabbit-liver metallothionein
(MT) isoform mixture. The MTs are separated by capillary electrophoresis (CE) coupled to
MALDI MS/SALD ICP MS via a liquid junction interface and a sub-atmospheric deposition
chamber. MALDI MS and SALD ICP MS provide information about both molecular mass
of present proteins and metal distribution and quantity, respectively.

We believe the presented method is a viable alternative to on-line coupling employing
electrospray ionization and nebulizer ICP MS. The off-line hyphenation allows decoupling
separation and both detection processes in time and space and offers further options, e.g. re-
analysis or archiving of the separation record, laser-induced fluorescence detection or on
target protein digestion.

* Korespondence: preisler@chemi.muni.cz
PODEKOVANI:

We  thankfully acknowledge the Czech Science Foundation (GAP203/09/1025,
GAP206/12/0538) and CEITEC - Central European Institute of Technology (CZ.
1.05/1.1.00/02.0068). Iva Tomalovd was supported by Brno City Municipality Scholarships
for Talented Ph.D. Students.
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ABSTRAKT PREZENTACE

Travelling wave ion mobility assisted duty cycle
enhancements for targeted and non-targeted proteomics experiments

Matthew Kennedy ! *, Christopher John Hughes !, Johannes PC Vissers !,
James Langridge !

1. Waters Corporation, Atlas Park, Manchester, UK

Introduction: The average duty cycle of Time of Flight analysers is dependant on the m/z
data acquisition range but the integration of travelling wave ion mobility devices in QToF
geometries can afford significant duty cycle improvements. Results show that the HDC
mode of operation can give at least a five times increase in sensitivity over the entire mass
range for chosen charge states in both targeted and non-targeted experiments.

Preliminary Results: Injection of an E. Coli tryptic digest onto the LC system were
performed with the instrument operating in Ion Mobility enabled DDA mode. The
enhancement in fragment ion signal with HDC mode employed lead to more confident
identifications when the data was interrogated through post processing software.

For targeted MS/MS analyses of a four protein digest spiked into the E. Coli digest, the limit
of detection can be extended by at least an order of magnitude when the exact mass traces
for several fragment ion masses are combined.

Novel aspect: Utilising Ion Mobility and Time of Flight analyser characteristics to enhance
duty cycle and mass spectral signal intensity.

* Korespondence: matt_kennedy @waters.com
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Proteomics

= Top-down and Bottom-up Strategies

= Flexible Quantitation

= Detailed Intact Protein and PTM Analysis
® Characterization of N-Glyc

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

= Pesticide and Food Analysis

. s Analysis

® 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

= 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

lonTrap: amaZon series

ESI-(Q)-TOF: micrOTOF series
UHR-TOF: maXis, impact HD, compact
MALDI-TOF(/TOF): flex series

FTMS: solariX series

ESI-QQQ: EVOQ series

Contact

Bruker s.r.o.

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

fax: +420 544 526 989
e-mail: obchod@bdal.cz
web: www.bruker-sr0.cz
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PUSHING THE LIMITS IN MASS SPECTROMETRY

Extraordinary strength.

Legendary performance. S

INTRODUCING THE NEW LC/MS/MS WORKHORSES

Introducing the new LC/MS/MS workhorses
Real-world labs need LC/MS/MS solutions that do more than carry their weight

The AB SCIEX 4500 Series takes the legendary quantitation of the API 4000™ triple quad
platform and makes it stronger — with 10X greater sensitivity than competitive triple quads
Add QTRAP® technology, and get 100X more full-scan MS/MS sensitivity than standard triple
quads for unmatched simultaneous quantitation and library searching

If you need the power of accurate mass, the new AB SCIEX TripleTOF™ 4600 system combines
high-speed acquisition with sensitive, high-resolution MS/MS to make routine accurate mass

screening and quantitation available to everyone

Whether your focus is food and environmental contaminant screening, clinical research,
bioanalysis or proteomics, the 4500 and 4600 systems will deliver results that can help you
do more — more efficiently.

Explore the new workhorse triple quad, QTRAP®, and TripleTOF™at
www.absciex.com/products/mass-spectrometers

AB SCIEX

© 2012AB SCIEX. For Research Use Only. Not for us in diagnastc procedures,The trademarks mentioned herein are the property of AB SCIEX Pt, Ltd. o ther respective owners,
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LECO High Resolution TOF MS

(HRT) je spravné odpovéd’

Kvalitativni i kvantitativni analyza bez kompromisi

Delivering the Right Results

GCMS | GCxGC-MS | GCxGC | LCMS

LECO Instrumente Plzefis.r.o. | Plaska 66 323 00 Plzeri | Tel.: 420-37-751-0811 | www.leco-europe.com
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SDMS
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