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Mladi vpred

Mladi vyzkumnici budou prezentovat své vysledky formou kratkych prednasek v sekci ,,Mladi vpred”
ve Ctvrtek 14. zafi 2023. Nejlepsi prednaska bude ocenéna ,,Cenou za nejlepsi pfednasku v sekci
MI4di vpred“. Vyherce ziskdva hrazenou Uéast a moznost predndaset na 25. Skole hmotnostni
spektrometrie v roce 2024. Sponzorem soutéZe je spole¢nost Pragolab s.r.o.

16:30 - 16:45 Focusing on membrane peptides in standard proteomic workflows

Jana Brezinovd

16:45 - 17:00 Separace sfingolipidl a rozliSovani jejich isomernich tfid v plazmé a
bunéénych liniich pomoci HILIC/MS

Denisa Kolarova

17:00 - 17:15 P¥ima analyza pylovych zrn s vyuZitim modifikované ASAP-MS techniky

Petra Krejci

17:15-17:30 Lipidomic profiling of less abundant lipids in human blood by HILIC/MS

Ondrej Peterka

17:30-17:45 Rapid and efficient LC-MS/MS diagnosis of inherited metabolic disorders: a
semi-automated workflow for analysis of organic acids, acylglycines, and
acylcarnitines in urine

Barbora Pisklakova

17:45 - 18:00 Digitalni zobrazovani nanocasticovych znacek pomoci IR laserové ablace
spojené s SP ICP MS

Marek Stiborek

PIaQolab



FOCUSING ON MEMBRANE PEPTIDES IN STANDARD PROTEOMIC
WORKFLOWS

JANA BREZINOVA 12, MICHAL KORECKY !, MARTIN HUBALEK?

Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences, Flemingovo ndmésti 542/2,
Praha 6, Czech Republic
2 Faculty of Science, Charles University, Albertov 6, 128 00 Praha 2, Czech Republic

e-mail: jana.brezinova@uochb.cas.cz

What is the main cause of poor membrane peptide identifications in bottom-up proteomics?
There are many reasons why analysis of membrane protein segments using mass
spectrometry is laborious. First, protein digestion is usually performed in aqueous buffers
where hydrophobic membrane proteins/peptides might precipitate or adhere to plastic
surfaces. Second, hydrophobic membrane regions often contain less trypsin cleavage sites
which leads to generating long peptides. This could be overcome by employing different
digestion techniques. However, small number of basic residues harbouring positive charge in
electrospray ionization make lower charge states more prominent. Additionally, singly
charged ions are often not targeted in standard proteomic approaches. The combination of
all effects can limit membrane peptide detection in typical proteomic MS experiment.

By fine tuning already available sample preparation techniques and developing a new LC-
MS/MS method we were able to overcome some sources of poor membrane peptide
identifications. By not limiting our scope we compared membrane protein and peptide
identification in our standard workflow - enhanced filter aided sample preparation (eFASP)*
with a newer filter-less solid-phase-enhanced sample preparation protocol SP32 now widely
used.

Contrary to the general belief eFASP enabled more membrane protein/peptide identifications
for standard sample amounts (50-100 ug of proteins). eFASP was therefore further modified
and additional fractions generated by the workflow collected. Filter washes became valuable
source of membrane peptides and together with chymotrypsin digestion more membrane
proteins and peptides were identified. Further improvements are being tested which include
analysis of ethyl acetate fraction generated by final liquid-liquid extraction of peptides during
eFASP to remove deoxycholic acid as detergent and modifications on liquid chromatography
conditions.

LErde). LooR. R, LooJ. A.: ) Proteome Res 13, 1885 (2014).
2,Hughes C. S., Moggridge S., Miiller T., Sorensen P. H., Morin G. B., Krijgsveld J.: Nature Protocols 14, 68 (2019).



SEPARACE SFINGOLIPIDU A ROZLISOVANI JEJICH ISOMERNICH TRIiD
V LIDSKE PLAZME A BUNECNYCH LINIICH POMOCI HILIC/MS

DENISA KOLAROVA !, ONDREJ PETERKA !, ROBERT JIRASKO 1, MICHAL HOLCAPEK 1

LUniverzita Pardubice, Fakulta chemicko-technologicka, Katedra analytické chemie, Studentska 573, Pardubice,
532 10, Ceska republika

e-mail: Denisa.Kolarova@upce.cz

Lipidy jsou biologicky aktivni latky, které se nachazeji ve vSech eukaryotickych bunkach a hraji
vyznamnou roli v bunééné signalizaci, tvorbé membran a mechanismech ukladani energie?.
Soubor lipid uvnitf buriky se nazyva lipidom a zahrnuje tisice jednotlivych lipid(i. Dysregulace
lipidd mazZe souviset se zdvaznymi onemocnénimi, jako je naptiklad rakovina?. Sfingolipidy (SP)
jsou béiné detekovany v lipidovych extraktech z biologickych vzork(. Tyto lipidy se obvykle
nachazeji v bunéénych membranach, coZ jsou mechanicky stabilni a chemicky rezistentni
dvojvrstvy sloZzené prevazné z fosfolipidi a okolnich prokaryotickych nebo eukaryotickych
bunék. V soucasné dobé je zaznamendna alterace metabolismu SP u pacientl s nadorovymi
onemocnénimi, coz vede k rostouci popularité jejich analyzy. Primarni technikou analyzy lipid{
je hmotnostni spektrometrie, kterd ve spojeni se separac¢nimi metodami umoziiuje stanoveni
velkého poctu lipidd z rliznych lipidovych kategorii.

V ramci nasi prace byla vyvinuta HILIC/MS metoda pro identifikaci a kvantifikaci rozmanitého
spektra SP ve vzorcich lidské plazmy a bunécnych liniich. Z lidské plazmy byly SP izolovany a
extrahovany pomoci smési ethanol-voda, nasledované cisténim na C18 kolonkach s pevnou
fazi, zbunécnych linii podle modifikovaného Folchova postupu, kde byla oddélovana
organicka faze®*. Pro optimalizaci chromatografickych podminek jsme zohlednili vybér kolony,
sloZzeni mobilnich fazi, gradient, pritok mobilnich fazi a koncentraci pufru, abychom dosahli
nejlepsiho mozného chromatografického rozliSeni. Nejvyssi rozliSeni bylo dosazeno pomoci
kolony Acquity UPLC BEH HILIC (150 x 2.1 mm; 1.7 um). Zvlastni daraz byl kladen na rozliseni
izomernich tfid, jako napfiklad glukosylceramidy od galaktosylceramidt a laktosylceramidy od
digalaktosylceramidd. Diky optimalizované metodé jsme byli schopni identifikovat vice nez
100 sfingolipidd z 11 lipidovych ttid v plazmé i bunécnych liniich. Identifikace byla zaloZzena na
jejich retenénim case, vysoké pfesnosti hmotnosti a fragmentaénim chovani pomoci MS/MS.
Pro vice polarni sfingolipidy, konkrétné gangliosidy, byla modifikovana a optimalizovana dalsi
HILIC/MS metoda®. Tyto lipidy byly izolovény a extrahovédny z bunéénych linii podle Folchova
postupu a byla odebirdna vodna faze. Bylo identifikovdno 15 lipidovych podtfid gangliosidu.

1 Wolrab D., Chocholouskova M., Jirasko R., Peterka O., Hol¢apek M.: Anal. Bioanal. Chem. 412, 2375 (2020).

2 Hol¢apek M.,Liebisch G., Ekroos K.: Anal. Chem. 90, 4249 (2018).

3 Hofejsi K., Jirasko R., Chocholouskova M., Kahoun D., Hol¢apek M.: Metabolites 11, 140 (2021).

4Wolrab D., Chocholouskova M., Jirdsko R., Peterka O., Muzdkova V., Studentovd H., Melichar B., Hol¢apek M.: Anal. Chim. Acta 1137, 74
(2020).

5 Hajek R., Jirdsko R., Lisa M., Cifkova E., Hol¢apek M.: Anal. Chem. 89, 12425 (2017).

Tato prdce vznikla za podpory Grantové agentury Ceské republiky (projekt GACR 21-20238S) a Studentské
grantové soutéZe (projekt SGS_2023_001).



PRIMA ANALYZA PYLOVYCH ZRN S VYUZITIiM MODIFIKOVANE ASAP-MS
TECHNIKY

PETRA KREJCi !, JANA NADVORNIKOVA 1, MATEJ TESAREK !, PETR BEDNAR !

! Katedra analytické chemie, Pfirodovédeckd fakulta, Univerzita Palackého, 17. listopadu 12, Olomouc, 771 46,
Ceska republika

e-mail: petra.v.krejci@gmail.com

Mikroskopicka analyza je béZzné vyuzivanym nastrojem pro identifikaci pylovych zrn, kde jsou
jednotlivé druhy pylovych zrn identifikovany na zakladé jejich morfologie bez znalosti
chemického sloZeni pylového zrna. Za ucelem studia chemického slozeni pylovych zrn je
nejéastéji vyuZivano spojeni plynové chromatografie s hmotnostni spektrometrii (GC/MS).
Doposud vsak nebyla realizovana studie, ktera by se zabyvala analyzou taxonomicky odlisnych
druh( pylovych zrn se zamérenim na jejich chemickou odlisSnost. Navic vyuZivané GC/MS
pfistupy vyzaduji extrakci analytl z pylovych zrn do kapalné faze, coZz muze vést k diskriminaci
nékterych analyt( na zdkladé pouzitych extrakénich rozpoustédel.

Tento prispévek se zabyva studiem chemického sloZeni vybranych druhl pylovych zrn
zvolenych na zakladé taxonomické odlisnosti/pfibuznosti, zbarveni a vzhledu povrchu. Pro
Ucely rychlé a ptrimé analyzy pylovych zrn byla modifikovana kapildra pro hmotnostni
spektrometrii s pfimou sondou (analyzu pevnych vzork( za atmosférického tlaku, ASAP-MS).
S vyuzitim elektronicky fizeného mikromanipuldtoru byly vyizolovany klastry o definovaném
poc¢tu pylovych zrn, které byly ndsledné umistény do modifikované kapildary a pfimo
analyzovany technikou ASAP-MS. ASAP-MS analyza poskytla informace o chemickém slozeni
studovanych druhi pylovych zrn a s vyuzitim PCA analyzy experimentalné ziskanych dat bylo
dosaZzeno déleni jednotlivych druhl na zakladé jejich chemické odlisnosti. Byly identifikovany
biomarkery, které byly pro dany druh bud’ specifické nebo byly ve spektrech pozorovany se
znacné vyssi intenzitou oproti ostatnim druhdm. Na zakladé PCA plotu se nejvice odlisoval
borovicovy pyl, jediny zastupce jehlichanl a nahosemennych rostlin. Jeho vyrazna odlisnost je
zplUsobena malou chemickou variabilitou, kterd souvisi jak se zplsobem Sifeni pylu, tak i s
evoluéni zastaralosti a vyvojovou izolaci studovaného druhu. Ostatni studované druhy,
zastupci krytosemennych rostlin, byly déleny na zakladé chemickych odlisnosti souvisejicich
s jejich taxonomickou klasifikaci, pfiéemz znaénou chemickou odliSnost vykazoval
slunecnicovy pyl, ktery je bohaty na charakteristické latky lipidické povahy. Modifikovana
ASAP-MS technika se ukazala jako vhodny nastroj ke studiu chemické variability a
charakterizace rliznych druhi pylu.

Soucasné byly svyuZitim mikromanipuldtoru izolovany definované pocty pylovych zrn
slunecnice (1 - 10 pylovych zrn), které byly vzdy vlozeny do modifikované kapilary a nasledné
pfimo analyzovany technikou ASAP-MS. PricemZ pozornost byla zaméfena na pfitomnost
signalu odpovidajici helianyl oktanoatu jakoZto specifické slozky pylového zrna slunecnice.
Signal zminéné latky byl pozorovan ve vSech spektrech s klesajici intenzitou v zavislosti na
snizujicim se poctu analyzovanych pylovych zrn, avSak vZdy dostateé¢né odliSeny od pozadi ve
spektru. Dosazené vysledky potvrdily vyuZitelnost zavedeného postupu k analyze jednoho
pylového zrna umoznujici jeho identifikaci a klasifikaci.



Modifikovanou ASAP-MS techniku je mozZno vyuzit k rychlé a pfimé mikroanalyze rozmanitych
pevnych materiall rostlinného plvodu bez predchozi Upravy studovaného vzorku a soucasné
nabizi dalSi moznosti pro analyzu struktur na drovni jedné buriky nebo bunécné struktury.

1Schulz S., Arsene C., Tauber M., McNeil J. N.: Phytochem. 54, 325 (2000).

Podékovani patii grantovému projektu Univerzity Palackého v Olomouci (IGA_PrF_2023_027).



LIPIDOMIC PROFILING OF LESS ABUNDANT LIPIDS IN HUMAN BLOOD BY
HILIC/MS

ONDREJ PETERKA!, ALESSANDRO MACCELLI, ROBERT JIRASKO?, ZUZANA VANKOVA?, JAKUB

IDKOWIAK', ROMAN HRSTKA?, MICHAL HOLCAPEK?

L University of Pardubice, Department of Analytical Chemistry, Pardubice, Czech Republic.
2Research Centre for Applied Molecular Oncology, Masaryk Memorial Cancer Institute, Brno, Czech Republic

e-mail: ondrej.peterka@upce.cz

The full characterization of the human lipidome is an actual challenge in the lipidomics, but
lipids are highly diverse biomolecules with various concentration levels in the biological
matrix, making it difficult to determine large numbers of lipids in one analytical method.
Injection of the concentrated extract leads to the saturation of the detector or contamination
of the mass spectrometer, and signal of a low-abundant lipids is missing in diluted extracts.
However, the lipidomic composition usually reflects the actual state of the organism caused
by various diseases, such as cancer, neurodegenerative diseases, and cardiovascular diseases.
Analysis of all lipid classes within their biosynthetic pathways is therefore essential for
understanding lipid dysregulations in human metabolism.

The new hydrophilic interaction liquid chromatography — mass spectrometry (HILIC/MS)
method was developed with a focus on the less abundant lipid species in human plasma and
serum. The chromatography and mass spectrometry conditions were optimized using 32
standards representing the same number of lipid subclasses. The method is based on the
switch of highly abundant lipid classes to the waste, preventing contamination of the mass
spectrometer, which enables injection of concentrated lipidomic extract. Highly confident
identification based on the combination of high mass accuracy, retention time and retention
dependencies in positive and negative ion modes was used, resulting in the identification of
246 lipid species from 24 lipid subclasses in pooled human plasma. The method was validated
based on human plasma spiked by 31 internal standards and used for quantitative analysis of
SRM 1950 human plasma. In total, 169 lipid species were quantified, and generated results of
obtained concentrations were comparable with literature.

Finally, the method was used for the investigation of the lipidomic profile of serum samples
obtained from 25 pancreatic cancer patients (PDAC) and 25 healthy controls. Statistical
analysis (p-value, VIP values, and fold change) and statistical projection methods (PCA-X,
OPLS-DA, S-plot, box plots, and network maps) revealed significant differences in lipid
concentrations. In the PDAC samples, the dysregulation corresponding with bonding of fatty
acid, where phosphatidylethanolamines (PE) with acyl bonds are upregulated, while PE with
ether/plasmenyl bond are downregulated. Downregulations are also observed for
lysophospholipids containing C18:2. Moreover, we observe significant downregulation of
sphingolipids (SL) with very-long N-acyl chains, together with upregulation of SL with shorter
N-acyl chains. These dysregulations are observed in the whole metabolic cascade of SL from
ceramide to glycosylated ceramide, indicating the metabolic disorder in the synthesis of
ceramide caused by cancer.

This work was supported by Czech Science Foundation (GACR) project No. 21-20238S.



RAPID AND EFFICIENT LC-MS/MS DIAGNOSIS OF INHERITED METABOLIC
DISORDERS: A SEMI-AUTOMATED WORKFLOW FOR ANALYSIS OF
ORGANIC ACIDS, ACYLGLYCINES, AND ACYLCARNITINES IN URINE

BARBORA PISKLAKOVA!, JAROSLAVA FRIEDECKA?, ELISKA IVANOVOVA?, EVA HLIDKOVA?,

VOJTECH BEKAREK2, MATUS PRIDAVOK®3, ALES KVASNICKA?, TOMAS ADAM24> DAVID
FRIEDECKY!?2

Faculty of Medicine and Dentistry, Palacky University Olomouc, Czech Republic
2Laboratory of Inherited Metabolic Disorders, Department of Clinical Biochemistry, University Hospital
Olomouc
3Department of Laboratory Medicine, Centre for Inherited Metabolic Disorders, National Institute of Children’s
Diseases, Bratislava, Slovakia
4Institute of Molecular and Translational Medicine, Czech Advanced Technology and Research Institute
(CATRIN), Palacky University Olomouc, Olomouc, Czech Republic
SFaculty of Health Care, Slovak Medical University, Banska Bystrica, Slovakia

e-mail: barbora.pisklakova@upol.cz

Urinary organic acid (OA) analysis is an important part of the diagnosis of inherited metabolic
disorders (IMDs), treatment monitoring and detecting possible metabolic crisis. Clinical
manifestations of IMD are usually non-specific, thus laboratory analysis of specific biomarkers
is crucial for the differential diagnosis. Routinely, OA analysis is performed by GC-MS, which
has certain advantages, however, it also has certain shortcomings such as the time-consuming
sample preparation and data evaluation and a low sensitivity for OA conjugates. Therefore,
an LC-MS/MS method has been developed covering a total of 146 metabolites from a range
of urinary organic acids, acylglycines and acylcarnitines. Sample preparation only includes
urine dilution to same creatinine concentration and addition of internal standards. Analytes
are separated in 26 minutes on the Acquity UPLC HSS T3 C18 (1.8 um, 100 x 2.1 mm) Waters
column using Exion LC (Sciex) and analysed by QTRAP 6500+ (Sciex) in scheduled MRM mode.
Raw data processing in is quick and easy as well as the actual data evaluation and diagnostics.
A robust standardised value calculation as a data transformation was applied for easy
evaluation of complex data. Multiple variables plots in GraphPad Prism software were
introduced for simple and automatic data visualisation. The workflow also includes plotting
the IMD metabolic network created in Cytoscape software, which can be used to monitor
changes in biomarker levels in individual patients and to evaluate dysregulations in their
metabolism. The method has been analytically and clinically validated, more than 800 clinical
urine samples have already been analysed and 34 IMDs have been correctly diagnosed by this
platform. The combination of three groups of biomarkers and the fact that all isomers can be
separated allows to diagnose more than 80 IMDs. This work was published in May this year in
D1 journall.

Pisklakova, B., Friedecks, J., lvanovova, E., Hlidkova, E., Bekérek, V., Pridavok, M., Kvasnicka, A., Adam, T. & Friedecky, D.: Clin. Chem. Lab.
Med. (2023). DOI: 10.1515/cclm-2023-0084.

This work was supported by the Czech Health Research Council AZV CR, NU20-08-00367 and by the Ministry of
Health, Czech Republic - conceptual development of research organization (FNOI, 00098892).



DIGITALNi ZOBRAZOVANI NANOCASTICOVYCH ZNACEK POMOCI IR
LASEROVE ABLACE SPOJENE S SP ICP MS

MAREK STIBOREK?, LENKA JINDRICHOVA?, STANISLAVA MELIORISOVA?, ANTONIN

BEDNARIK!, VADYM PRYSIAZHNYI?, JIRi KROUPA?, PAVEL HOUSKA?2, BARBORA ADAMOVA3,
JARMILA NAVRATILOVA3, VIKTOR KANICKY?, JAN PREISLER?

IMasarykova univerzita, Ustav chemie, Kamenice 753/5, 625 00 Brno, CR
2\/ysoké uéeni technické v Brné&, VVyzkumné centrum automatické manipulace, Technicka 2896/2, 616 69 Brno,
CR
3Masarykova univerzita, Ustav experimentdlni biologie, Kamenice 753/5, 625 00, Brno, CR

e-mail: m.stiborek@mail.muni.cz

V této prdaci je prezentovdna nova technika digitalniho mapovani biomarker( ve tkanich
zalozend na desorpci a presném pocitdni znacek zlatych nanocastic (Au NP) za pomoci
infracervené laserové ablace spojené se zobrazovaci hmotnostni spektrometrii s indukéné
vazanym plazmatem v reZimu detekce jednotlivych &astic (IR LA SP ICP MS).! Transportni
ucinnost Au NP optimalizovaného IR abla¢niho systému vcetné ablacni cely dosahuje 83 %. Ve
srovnani s konvencni ultrafialovou (UV) LA dochazi béhem procesu laserové ablace k
minimalnimu rozpadu zlatych nanodastic diky jejich nizké absorpci pfi vinové délce 2 940 nm.
Tento pfistup k detekci NP je demonstrovan na zobrazovani prolifera¢niho markeru jaderného
proteinu Ki-67 ve 3D bunécénych agregdtech (sféroidech) bunécnych linii kolorektalniho
karcinomu HT29 a HCT116 pomoci dvoustupriové metody barveni s biotinylovanou
monoklonalni protilatkou anti-Ki-67 a konjugdtu streptavidinu s Au NP. Vysledky jsou
porovnavany s béznymi technikami, jakymi jsou konfokalni fluorescenéni mikroskopie (CFM)
a UV LA ICP MSI. Protein Ki-67 byl vybran diky jeho charakteristickému rozloZeni ve sféroidu,
kde jeho nejvyssi koncentrace je ve vnéjsi proliferacni zéné sféroidu a rychle klesd smérem k
nekrotickému jadru. Pfesné pocitani 20nm Au NP s detekénim limitem jedné castice na pixel
umoznuje vytvaret ostré digitalni mapy distribuce specifickych biomarker( ve tkani. Kromé
toho je v disledku nepfitomnosti specii absorbujicich IR zafeni silné potlacena desorpce
nespecificky vazanych NP znacek z oblasti mimo sféroid (skli¢ko).

1 Stiborek M., Jindfichova L., Meliorisova S., Bednafik A., Prysiazhnyi V., Kroupa J., Houska P., Adamova B., Navratilova J., Kanicky V., Preisler
J.: Anal. Chem. 94, 51 (2022).

Dékujeme za finanéni podporu Grantové agenture Ceské republiky (18-16583S a 21-12262S) a Grantové agenture
Masarykovy univerzity (MUNI/A/1325/2021).
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PLAKATOVA SDELENI

Sdéleni s lichymi pofadovymi Cisly budou prezentovana v Utery 12. zari 2023, 13:00 - 13:45 a ve
Ctvrtek 14. zari 2023, 18:30 - 19:15. Sdéleni se sudymi poradovymi Cisly budou prezentovdna v Utery
12. z4fi 2023, 18:15 - 19:00 a ve Ctvrtek 14. zati 2023, 13:00 - 13:45. Tti nejlepsi plakatova sdéleni
budou ocenéna ,,Cenou za nejlepsi plakatové sdéleni”. Vyherci ziskaji hrazeny registracni poplatek na
priéti Skolu hmotnostni spektrometrie v roce 2024. Sponzorem soutéZe je spole¢nost Pragolab s.r.o.

1. Behner A, Palicova J., Tobolkova A., Chrpova J., Stranska M.

Metabolomic fingeprinting of fusarium isolates after pulsed electric field (PEF) treatment performed
by UHPLC-HRMS/MS

2. Brtkova B., Bajerova M., Simek M., Ne$porova K., Sulc P., Kulhdnek J., Skuhrovcova K.,

Hermanova M.

Characterization of the 3-(2-furyl)acrylic derivative of hyaluronan using MS techniques

3. Budikova B, Novak O., Siroka J.

Using mass spectrometry for study of salicylic acid metabolism in plants

4, Camfrlova M., Kvasnicka A., Friedecky D., Brumarova R., Pavlikova M., Pavelcova K.,
Masinova J., Hasikova L., Zavada J., Pavelka K., JeSina P., Stiblrkova B.

Lipidomicka analyza pacientl s hyperuriémii a dnou

5. Cermanova K., Novak O., Karady M.

Quantification of Yang cycle intermediates and related compounds by LC-MS/MS in plants

6. Coufalikova K., Koudelka S., Vidova V., Pfibyl Dovrtélova G., Hecht H., Kldnova J., Price E. J.

Central Czech node of European Environmental Exposure Assessment Research Infrastructure
(EIRENE-CZ)

7. Dobesova D., Brumarova R., Pridavok M., Kvasnicka A., Pisklakova B., lvanovova E.,
Friedecky D.

Komplexni metabolomicka studie vzork( moci a sér pacientl trpicich deficitem ATP syntasy

8. Dohnalova K., Klima K., Chalupsky K., Prochazka J., Sedlacek R.

Flow injection analysis of lipids in INSIG1 gene-deficient mice

9. Dolezalova T., Prisova N., Behner A., Stranska M.

High performance liquid chromatography coupled with Q-orbitrap mass spektrometry

10. Gazarkova T., Kocova VIckova H., Svec F., Novéakova L.

Can implementation of post-column infusion in LC-MS/MS workflow enhance the ionizability of
endogenous steroids?
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11. Horacek N., Kyjakova P.

Clustering of molecular networks for GCxGC-MS data processing

12. Meledina A., Korecky M., Kvéton M., Fabian O., Kubanek M., Melenovsky V., Cvacka J.,
Hubalek M.

Proteomicka analyza srdecni tkané postizené amyloidézou. Porovnani vysledkl analyzy fezl ze
zmrazené tkané a vzorkd fixovanych formaldehydem (FFPE)

13. Ivanovova E., Hlidkova E., Bekarek V., Kotkova M., Friedecky D.

Rychlé a spolehlivé rozliseni galaktitolu od mannitolu a sorbitolu pomoci LC MS/MS metody
aplikované do klinické praxe pro diagnostiku galaktosémie a dalSich poruch metabolismu sacharid(

14. Ondrakova K., Javorek M., Preisler J., Bednarik A.

MALDI MSI lipid0 a jejich izomer( pomoci nové dudlni matrice basic blue 7

15. Kersnakova Z., Lemak I., Vabcova J., Lucivjanska V., Hrouzkova S.

One single run analysis of selected emerging organic pollutants in groundwater samples by
LC-MS/MS

16. Knizkova K., Cihlarova P., Kuchar M.

Stanoveni vybranych biologicky aktivnich latek maraliho kofene (Rhaponticum carthamoides)
metodou HPLC-MS/MS

17. Koktava M., Peska J., Bednafik A., Preisler J., Dryahina K., Spanél P.
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Micromycetes of the genus Fusarium are widespread pathogens that cause fungal diseases in
a wide range of crops. Such contaminations are associated with economic losses and the
formation of mycotoxins, the latter of which poses a serious health risk to people and farm
animals. A decontamination method that offers a potential solution is pulsed electric field
(PEF). Here, we investigate the metabolomic changes of Fusarium isolates (F. culmorum, F.
graminearum, F. poae, F. sporotrichioides) after the PEF treatment of spores and cultivation
on PDA media (each experiment in ten replicates). The mycelia of treated and untreated
Fusarium fungi, together with their culture media, were extracted by methanol and analyzed
by metabolomic fingerprinting performed by ultrahigh-performance liquid chromatography
and high-resolution tandem mass spectrometry (UHPLC-HRMS/MS). To acquire MS and
MS/MS data, the TOF MS method (Full scan) and the Information Dependent Acquisition (IDA)
method were used. The MS/MS spectra were collected for the eight most intensive ions of the
MS spectra throughout the chromatographic run. For data processing and interpretation, the
freely available MS-DIAL — MS-CleanR — MS-Finder software platform was used. Additional
software utility MS-CleanR able to effectively filter the ‘blank’ ions, improbable ions and
various artefacts, finally reduced the number of input variables by 85%, preventing overfitting
of multivariate statistical models and improving the annotation rate of biomarkers. After
creating the OPLS-DA models separately for each Fusarium species, statistically significant
features were selected using variable importance in the projection (VIP, VIP score>1)
and the receiver operating characteristic (ROC, AUC=1) methods. Both filters were applied
simultaneously in an orthogonal way to ensure proper statistical filtration and to keep only
the really strong biomarkers relevant for further data interpretation. The metabolomes of the
treated and untreated samples showed significant differences for each Fusarium species,
enabling tentative identification of about 25 biomarkers upregulated by the PEF treatment,
including methoxyanilines, aryl thioethers, and oligopeptides. The biochemical interpretation
of these biomarkers is planned as a next future step.

Acknowledgement: Acknowledgement: This work was financially supported by the Czech Science Foundation
(project No 20-14649S), METROFOOD-CZ research infrastructure project (MEYS Grant No: LM2018100
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Hyaluronic acid (HA) is a biodegradable polymer naturally occurring in the human body, where
it fulfills a whole range of functions, from joint lubrication to angiogenesis. One of its
considered uses within the category of medical preparations is also as a carrier of active
substances. However, its naturally high solubility in water is a disadvantage for this use in
terms of long-term stability. By hydrophobizing HA using 3-(2-furyl) acrylic acid, we obtain a
furanoyl derivative of HA (F-HA). This polymer is capable of crosslinking under the influence
of UV light, which results in increased resistance and stability of this derivative in an aqueous
environment.

The aim of this study is to create a methodology suitable for the characterization,
guantification of F-HA, as well as detection of its degradation products and possibly harmful
metabolites using available LC-MS/MS instrumentation and to apply this methodology for
analysis of samples in an in vitro and in vivo study.

The tested material was F-HA with a mass of 96.5 kDa and a degree of substitution of 4.9%
(according to NMR). The parameters were selected based on previous use in the development
of a potential nanofibrous medical device . A methodology for the determination of an
octasaccharide with one furanoyl group (F-AN8) was also created, based on our previous work
2, In these analyses, degradation by BTH and SpHyl hyaluronidases was used in sample
preparation. Separation was carried out in a Vanquish-H system on reversed phase column,
with subsequent detection using LTQ Fortis Plus and Orbitrap Exploris 240 systems. In vitro
study was performed using HepG2 cells and S9 fraction. In vivo study was performed, utilizing
intravenous and intraperitoneal application of tested material on a mouse model C57BI/6..
Our results show that F-HA is rapidly degraded by both tested enzymes in an acetate buffer
environment of pH 5.3. The main products of SpHyl degradation are the unmodified
unsaturated hyaluronan disaccharide (dHA2) and dHA2 with one substituted group (dHA2-F).
dHA2 with a benzoyl group, occurring as a by-product of F-HA synthesis, was also present. A
novel method, suitable for quantification of the main products of SpHyl degradation, was
developed using a triple quadrupole, with a linear range of 10-10,000 ng.ml*. A simple method
for the determination of free furan and 3-(2-furyl)acrylic acid in plasma was also developed,
by GC-MS and LC-MS respectively.

Among the detected BTH enzymatic degradation products were unmodified saturated
oligosaccharides (oHA), along with oHAs with 1-2x substituted groups. It was hypothesized
that these degradation products would also be formed in a living organism during an in vivo
study, hence the metabolic screening for both expected and unexpected metabolites was
carried out in in vitro and in vivo samples, using Thermo’s Orbitrap Exploris 240.
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Plant immunity is defined as the capacity of plants to prevent or ward off biological attacks by
pathogens. It involves the recognition of the pathogen by specific receptors and the triggering
of signalling pathways leading to processes that help plants to defend themselves. The
defence signalling is mediated by cross-communication of groups of plant hormones. Salicylic
acid (SA) is one of the most pronounced plant hormones involved in control of immunity and
defence mechanisms in plants. Defence related SA accumulation comes from its biosynthesis,
transport and possible release from some of its metabolites. The involvement of SA
biosynthetic pathways as well as extend of SA metabolism in various plant species are still
under investigation. Liquid chromatography tandem mass spectrometry (LC-MS/MS) is one of
the most commonly used analytical technics in plant hormone quantification. The selectivity
and high sensitivity enables to track typically low concentrations of phytohormones. The
comprehensive multiclass phytohormone LC-MS/MS profiling methods usually include only SA
(as the active compound) from the group of SAs. LC-MS/MS methods for determination of
defence related phytohormones focus on SA, or some on its biosynthetic precursors or
metabolites. In this study, we focus on identification of new SA metabolites and development
of liquid chromatography mass spectrometry methods for targeted, semi- or untargeted
analysis of biosynthetic precursors and metabolites of SA in plants.

The authors thank Palacky University (IGA_PrF_2023 031) and grant (22-17435S) from the Czech Science
Foundation (GACR) for funding.
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Dna je jednim ze zavaZnych civilizacnich onemocnéni, které je zplisobeno vysokou koncentraci
kyseliny mocové v krvi (hyperurikemie). Jakmile tato koncentrace presahne rozpustnost
v télnich tekutinach, tak dochazi k ukladani ve formé krystal(l soli urdtd do kloubu, které
zplsobuje pacientlim velké bolesti a chronické zanéty. V této praci byly zkoumany zmény
lipidomického profilu krevni plazmy pacientl v zavislosti na patologickych stavech spojenych
s abnormalni koncentraci kyseliny mocové v organismu (hyperurikemie a dna), které byly

porovndvany se zdravymi kontrolami.
Cilem této prace bylo popsat patobiochemiii téchto onemocnéni a navrhnout potencionalni

lipidomické markery slouzici ke véasné diagnostice a sledovani progrese onemocnéni hyperurikémie
a dny, které se Casto vyskytuji ve stavech latence, kdy k jejich projevu dochazi aZ pfi rozvinuti
zavainéjsich stadii v podobé dnavych zachvatl a chronickych bolesti klubd.

V experimentdlni ¢asti byla provedena lipidomicka analyza krevni plazmy pomoci kapalinové
chromatografie na koloné s reverzni fazi ndsledované tandemovou hmotnostni spektrometrii za
Ucelem cilené lipidomické analyzy. Bylo semikvantifikovano pres 600 lipid( z celkem 15 lipidovych
tfid ve 271 vzorcich krevni plazmy pacientl s hyperurikémii a dnou, 70 zdravych kontrolach, 68
vzorcich kontroly kvality a 5 vzorcich SRM plasmy. U vzorkl pacientl byly pozorovany systematické
zmény v lipidovych tfidach glycerofosfolipidt (PC, PE, PS, LPC, LPC O-/P-) a triacylglycerold.

Tyto vysledky potvrdily hypotézy predeslych védeckych praci, které se snazily nalézt lipidové markery
pro diagnostiku patologii spojenych s narusenim homeostazy metabolismu lipid(i spojenych s
hyperurikémii a dnou. Byly potvrzeny stejné zmény v lipidomu u pacient( jako byly dfive popsany

v literatufe na mysich modelech a byly také objeveny nové systematické zmény v lipidomu

v souvislosti s patologii. Lyso- formy fosfatidylcholin( a jejich plasmalogen( a plasmanyld (LPC, LPC O-
a LPC P-) by mohly slouzit jako potencidlni markery onemocnéni a poukazuji také na dysregulaci
enzymu LPCAT3 vlivem zvySené koncentrace kyseliny mocové.

Grantovd podpora: AZV NU22-01-00465, DRO (FNOL 00098892) a DRO (Institute of Rheumatology 00023728,
VFN 64165).
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As a primary source of sulfur, the amino acid methionine represents a fundamental compound
in plant metabolism. Through a set of methionine-recycling reactions, collectively called the
“Yang cycle”, and the compounds arising from them, it influences essentially all plant
processes. Its first metabolite, S-adenosylmethionine (SAM) represents one of the most used
substrates for enzymatic reactions in plants and mammals, providing the role of methyl donor.
In plants, SAM serves as a precursor of 1-aminocyclopropane-1-carboxylic acid, which is
converted to indispensable gaseous plant hormone ethylene. SAM also plays a crucial role in
polyamine biosynthesis. Accurately determining the levels of Yang cycle metabolites is
therefore very important in understanding plant ontogenesis and various aspects of plant life,
however validated profiling methods are lacking. Quantification of these highly polar
compounds presents a challenge due to their low retention on reversed-phase columns, as
well as the chemical instability and low abundance of some of these metabolites. In this study,
we have developed an UHPLC-MS/MS method for simultaneous determination of these
metabolic intermediates based on isotope dilution. To improve retention and ionization
efficiency, amino groups were derivatized and the chromatographic separation was achieved
using a C18 column with water and acetonitrile containing formic acid as mobile phases.
Multiple reaction monitoring mode was employed for qualitative and quantitative detection
of the target metabolites. In addition to metabolic profiling of Arabidopsis thaliana and
Triticum aestivum seedlings, we have further used the method to study the changes in
endogenous levels of these analytes upon stress treatments.

The authors thank Palacky University (IGA_PrF_2023_031) and junior grant (20-25948Y) from the Czech Science
Foundation (GACR) for funding.
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The exposome concept encourages holistic study of environmental exposures with potential
to advance our understanding about the environmental contribution to phenotype and
health. Yet, conceptual ambiguities and practical limitations remain unaddressed, slowing
implementation of exposome-driven research. The establishment of a European
Environmental Exposure Assessment Research Infrastructure (EIRENE; https://www.eirene-
ri.eu/) aims to bridge and harmonize capacities of member states to address scientific and
societal challenges in the areas of chemical exposure and population health. As the Czech Hub
within EIRENE, initial efforts at RECETOX have focused upon i) a generalization of the
exposome concept to provide a clear position within a multi-omics framework and ii) the
development of open resources tailored towards high-resolution mass spectrometry (HRMS)
based chemical exposomics. Through rationalizing exposures as contact events, we
reattributed the exposome to represent environmental exposure events. Subsequently, by
uncoupling exposure and biological response we integrated an exposomics layer into the
omics layers scheme and clarified the perspective divide between metabolomics and internal
chemical exposomics. Moving from concept to practice, the provision of open spectral
libraries containing hundreds of anthropogenic compounds not included in alternative open
resources alongside retention models for novel stationary phases is advancing the annotation
capabilities for workflows employing gas and liquid chromatography coupled to HRMS. The
RECETOX Biomarker Analytical Laboratories have released 19 SOPs & high-resolution
substructure-annotated mass spectra of ~1000 compounds; ~80% unique with respect to
other open spectral libraries (https://zenodo.org/communities/rcx-balri). Furthermore, the
open development of data processing pipelines in the Galaxy framework enables scalable,
reproducible analysis of generated data (https://github.com/RECETOX). The pipelines
complement and extend comparable efforts within the metabolomics community, adding
specific capabilities tailored towards the analysis of chemical exposure agents. Enhanced
cooperation between biological (emphasizing responses) and environmental (emphasizing
exposures) research communities will be necessary to advance the factoring of phenotypic
variance into genetic and environmental components. Increased exchange between scientists
studying metabolism and/or internalized chemical agents would provide mutual benefits.
Future EIRENE-CZ developments will be presented and opportunities to enhance cooperation
proposed and discussed.

RECETOX research infrastructure RECETOX RI (LM2023069), H2020 CETOCOEN Excellence 857560 and OP VvV
C€Z.02.1.01/0.0/0.0/17_043/0009632). Computational resources provided by the e-INFRA CZ (LM2018140).
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Dédicné metabolické poruchy (DMP) tvori velkou skupinu zavazinych onemocnéni
zplisobenych defekty enzymd nebo jinych proteinG. Radi se k nim napfiklad také poruchy
oxidativni fosforylace v mitochondriich. TMEM je velmi vzacné autosomalné recesivni
onemocnéni projevujici se poruchou ATP syntasy, patého komplexu dychaciho fetézce
zodpovédného za tvorbu ATP?. Pfi¢inou tohoto onemocnéni je mutace v genu TMIEM70, ktery
se podili na stavbé struktury tohoto enzymu. Pfedmétem zdjmu této studie bylo popsat
patobiochemické procesy u pacientd trpicich touto poruchou.

Pro komplexni popis zmén v metabolickém profilu TMEM pacientl bylo pouzito 21 vzork( sér
a 25 modi, které byly porovnavany s profily 38 sér a 37 moci ziskanych od zdravych jedincl. U
pacientl se v nékolika pripadech jednalo o opakované odbéry. Vzorky sér byly podrobeny
cilenému metabolomickému pfistupu. Pro analyzu moci byla zvolena kombinace
metabolomiky a metody organickych kyselin?. Oba typy pfistupd byly provedeny pomoci
ultradcinné kapalinové chromatografie spojené s tandemovou hmotnostni spektrometrii.
Ziskana data byla nasledné podrobena processingu a statistickému zpracovani, zahrnujici
jednorozmérné a vicerozmérné (ne)supervizované metody.

Cilend metabolomicka analyza detekovala v sérovych vzorcich 124 metabolit(i. Analyza
mocovych vzorkd odhalila 214 metabolitd. Jednalo se o aminokyseliny a jejich derivaty, aminy,
acylkarnitiny, acylglyciny, peptidy, koenzymy, organické kyseliny, puriny a pyrimidiny a
sacharidy. U obou materidll byly zjistény vyznamné rozdily v metabolickém profilu pacientd v
porovnani se zdravymi kontrolami, pfedevsim v hladinach organickych kyselin a aminokyselin.
Sérovy a mocovy profil TMEM pacientli byl vyrazné ovlivnén zvySenymi hladinami
meziproduktl metabolismu pyruvatu a citratového cyklu. To mohlo souviset pfimo s deficitem
ATP syntasy, ktera je zavisla v ramci dychaciho fetézce na dodavce elektronli ze zminéného
cyklu3. Burika je nasledné nucena k podpofe anaerobniho dychéani, a tedy k aktivaci glykolyzy
a zvySené produkci pyruvatu a laktatu. Po objasnéni vsech vyznamnych zmén mohou vysledky
nasi studie prispét k pochopeni patobiochemie souvisejici s timto onemocnénim a zlepsit tak
i diagnostické pfristupy.

1 Hejzlarova, K. et al.: Biochim Biophys Acta. 2011, doi: 10.1016/j.bbabio.2010.10.005.
2 Piskldkova, B. et al.: Clin Chem and Lab Med. 2023, doi: 10.1515/ccIlm-2023-0084.
3 Chen, Q. et al.: Cell Metab. 2018, doi: 10.1016/j.cmet.2018.03.002.

Tato prdce byla podporena Agenturou pro zdravotnicky vyzkum (AZV) Ceské republiky (NU20-08-00367). Jeden
z autord tohoto projektu je clenem Evropské referencni sité pro vzdcné dédicné metaboliské poruchy (MetabERN).
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Insulin-induced gene 1 protein (Insigl) is critical for metabolism of lipids and cholesterol. This
transmembrane protein is located in the endoplasmic reticulum, where it maintains the
homeostasis of intracellular cholesterol by promoting or inhibiting cholesterol synthesis via
multiple pathways. Reduced expression of Insigl is often connected with certain disorders
manifested by imbalances in lipid metabolism. Insig1 thus represents a target worth of further
investigation. In order to examine the effects of reduced Insig1 function, we used a strain of
mice with a deletion of the Insig1 gene (Insig1 KO) and focused on lipidome of their liver, as
the liver is highly metabolically active and exhibits good expression of Insig1.

For measurement of the hepatic lipidome, we developed a flow injection analysis method with
a high-resolution mass spectrometer (Orbitrap ID-X Tribrid). The measurement was based on
a full-scan experiment acquired in a single run together with targeted MS-MS experiment for
a more robust identification in both positive and negative ion mode. Lipid intensities obtained
from raw files by LipidXplorer were quantified, analyzed and statistically evaluated using an
in-house R script and the lipidr package. Using this method, we found that the deletion of
Insig1 gene causes an accumulation of cholesterolesters, particularly CE 16:0 and CE 18:0, and
triacylglycerols, leading to the development of fatty liver. Additionally, we applied the flow
injection method to plasma samples from the Insigl KO mice, but, interestingly, found no
differences in detected lipids compared to control wild-type mice.

In conclusion, our study employed a comprehensive flow injection analysis method using a high-
resolution instrument to identify altered lipid compounds in Insig1-deficient mice, providing insight
on the effects of reduced Insig1 function on their liver and plasma lipidome.

The financial support was given to CCP by the Czech Academy of Sciences RVO 68378050, by the projects
LM2018126 and LM2023036 by Ministry of Education, Youth and Sports of the Czech Republic (MEYS CZ); by the
Operational Programme Research, Development and Education project CZ.02.1.01/0.0/18_15861 by MEYS CZ
and European Structural and Investment Funds. Also supported by Czech Science Foundation (GACR) (22-051675).
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ORBITRAP MASS SPECTROMETRY

TEREZA DOLEZALOVA, NELA PRUSOVA, ADAM BEHNER, MILENA STRANSKA

Department of Food Analysis and Nutrition, University of Chemistry and Technology, Technicka 5, Prague 6,
Czech Republic

email: dolezaat@vscht.cz

After infection of crops by microscopic filamentous fungi, mycotoxins are produced and
further modified by plant enzymes. The most common mechanism of fusarium mycotoxins
modification is conjugation with glucose, oligosaccharides and polysaccharides. Although this
reduces the toxicity of mycotoxins to plants, enzymes present in the gastrointestinal tract or
enzymes involved in certain food processing techniques are able to hydrolyse the glycosidic
linkage between the carbohydrate and the mycotoxin. While the analysis of free mycotoxins
is nowadays a common practice, the quantification of oligo-/polyglycosides is rather difficult,
leading to underestimation of real health risk. There is thus an urgent need to develop
effective approaches for their quantification.

The aim of our study was to develop an analytical method for the indirect quantification of
modified trichothecenes by enzymatic hydrolysis of the cereal matrix, and subsequently to
characterize in detail the mono-/oligoglycosilated mycotoxins residues.

To assure proper separation of isobaric isomers of various mycotoxins glycosides, ultra-high
performance liquid chromatography with Acquity UPLC HSS T3 column (100 mm x 2,1 mm; 1,8 um)
was used. A high-resolution Q-orbitrap (Thermo Scientific) was utilized for mass spectrometric
detection. For quantification, the data acquired in the fullMS mode (mass resolving power 70,000
FWHM) were primarily used. For peaks confirmation, high resolution MS/MS spectra of mycotoxins
and their glycosides were acquired in paralel reaction monitoring mode (PRM), with reduced mass
resolving power (17,500 FWHM).
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CAN IMPLEMENTATION OF POST-COLUMN INFUSION IN LC-MS/MS
WORKFLOW ENHANCE THE IONIZABILITY OF ENDOGENOUS STEROIDS?
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Despite numerous studies using traditional GC-MS and LC-MS methods, the accurate
determination of steroid levels in biological matrices continue to pose significant analytical
challenges. The liquid chromatography method encounters challenges due to the overlapping
retention times, primarily resulting from the sterane core shared among steroids with minor
structural modifications. Hurdles of steroid analysis from the side of mass spectrometry
represent the typical loss of up to three water molecules, resulting in similar fragmentation
patterns. Furthermore, different classes of steroids, including progestogens, corticosteroids,
androgens, estrogens, and synthetic steroids, vary in ionization ability under ESI conditions.
Hence, a comprehensive targeted analysis of steroids must consider these aspects to mitigate
observed interferences and accurately determine steroid levels in biological matrices,
particularly when dealing with low concentrations. The present study aims to develop a
selective and sensitive high-throughput UHPLC-MS/MS method for the simultaneous
guantification of 40 steroids in rat, mouse, and human plasma, covering all aforementioned
steroid classes.

Thorough optimization on the Cortecs C18 column led to the successful baseline separation
of 13 interfering pairs/groups of analytes within 20 minutes. During the development of the
separation method, a total of 14 stationary phase chemistries with fully and superficially
porous particles were tested, using 0.1% formic acid/acetonitrile and 0.1% formic
acid/methanol mobile phases and a generic gradient program. Steroid detection was
performed using a triple quadrupole mass spectrometer equipped with electrospray
ionization (ESI) in both positive and negative modes. Critical parameters of the ionization
source were optimized step by step, and the suitability was verified through a design of
experiment approach. Subsequently, post-column infusion experiments were conducted to
further enhance the ionization capability of steroids. Here, the effect of additive type —
ammonium fluoride, ammonium formate, and ammonia, its concentration, and infusion flow
rate was tested using the design of experiment. The same design of experiment was
implemented to evaluate the UHPLC-MS/MS method with and without the presence of formic
acid in the mobile phases.

When formic acid was absent, the enhancement of ionization efficiency 2x — 12x was observed
for all analytes. Nevertheless, when formic acid was present in the mobile phase, post-column
infusion did not increase MS response and, on the contrary, led to a significant decrease in MS
response for some steroid classes, for example progestagens (pregnenolone metabolites),
neurosteroids, estrogens, and androgens’ metabolites. However, such an approach can be
beneficially used for an analysis of steroids within one steroid class.

The study was supported by the Project of Specific Research SVV No. 260548, GA UK Project No. 348221, and
project STARSS (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465).
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Comprehensive GC coupled with mass spectroscopy is an analytical method capable of
generating large and information filled data. This is possible due to second chromatographical
dimension which increases the peak capacity of the chromatographical measurement and
mass detector which increases the sensitivity and adds third dimension to the
chromatographical data. All that information may help with the identification of targeted
compound and data processing. Because of the size of the data and the number of peaks that
are possible to detect it is necessary to use automatic data processing for peak finding and
identification. This usually leads to hundreds to thousands of detected peaks in one run. Peak
tailing is a problem in this automatic data processing because detected tailing peaks are split
in to several smaller peaks with different retention times. This together with column blead
falsely increases the number of detected peaks and interferes with consecutive statistical
processing.

To solve this problem we have used a molecular network as convenient method for displaying
similarity between mass spectra of detected peaks. Then we applied classical graph theory
algorithms for automatic detection of groups in the network. This paired with retention
information from the first and second dimension led to completely unsupervised method for
tailing peaks and column blead detection. This method can be used for fast clustering and
classification of real peaks based on spectra similarity.
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PROTEOMICKA ANALYZA SRDECNi TKANE POSTIZENE AMYLOIDOZOU.
POROVNANI VYSLEDKU ANALYZY REZU ZE ZMRAZENE TKANE A VZORKU
FIXOVANYCH FORMALDEHYDEM (FFPE)

ALENA MELEDINA?!, MICHAL KORECKY?, MARTIN KVETON3, ONDREJ FABIAN23, MILOS
KUBANEK?2, VOJTECH MELENOVSKY?, JOSEF CVACKA?®, MARTIN HUBALEK?

! Ustav organické chemie a biochemie AV CR, v. v. i., Flemingovo nam. 2, 160 00, Praha 6
Z|nstitut Klinické a Experimentalni Mediciny, Videriska 1958/9, 140 21, Praha 4
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Amyloidéza je heterogenni infiltrativni onemocnéni charakterizované ukladanim
nerozpustnych forem proteind (amyloidd) v extraceluldrnich prostorech rGznych tkani. Maze
byt soucdsti systémového amyloidového onemocnéni nebo se rozvinout samostatné.
Doposud bylo objeveno 36 riznych forem proteinovych depozic. Infiltrace a depozice mlze
probihat i v myokardu. Nej¢astéjSimi typy v srdecni tkani jsou AL a TTR amyloidéza. Prvni
varianta je zpusobend depozici monoklondlniho kappa nebo lambda lehkého fetézce
protilatek. TTR amyloidézu zpUsobuje depozice proteinu transthyretinu. Pro diagnostiku
tohoto onemocnéni je dllezitd typizace. Proteomické techniky umoznuji citlivou
charakterizaci postizené tkané a uréeni proteinu, ktery amyloidy tvofi 1. To je podstatné pro
naslednou terapii.

Materidlem pro proteomickou anlyzu jsou vzorky endomyokardialnich biopsii, které mohou
byt zpracovany ve formé nativnich mrazenych vzorkud nebo fez( z formaldehydem fixovanych
tkani (FFPE). V obou pfipadech se jedna o nedostatkové vzorky, které mohou byt pouzity pro
zpracovany pomoci histologickych nebo jinych technik. Z toho divodu je dllezité pouzivat
minimalni mnoZstvi vzorkd pro spravnou typizaci onemocnéni.

V nasi studii zpracovdvame oba typy vzorkd vhodnymi proteomickymi metodami. V pfipadé
vzork(l ze zmraZené tkané pouZivdme metodu S$tépeni proteind na filtru (eFASP?). Pro
zpracovani vzorkd FFPE pouZivdme metodiku se zapojenim detergentu RapiGest3. Obé
metodiky identifikuji ve vzorcich srdeéni tkané proteiny a obé metody dokazi zachytit proteiny,
které amyloid mohou zpusobit.

1.  Noborn, F. et al. (2023) Subtyping of cardiac amyloidosis by mass spectrometry-based proteomics of endomyocardial biopsies, Amyloid,
30:1, 96-108.

2. Erde, J, Loo, R.R. 0. & Loo, J. A. (2014) Enhanced FASP (eFASP) to Increase Proteome Coverage and Sample Recovery for Quantitative
Proteomic Experiments. J. Proteome Res. 13, 1885-1895.

3. Fahrner, M. et al (2021) Proteome biology of primary colorectal carcinoma and corresponding liver metastases, Neoplasia, Volume
23, Issue 12, 1240-1251.

Podporeno projektem Ndrodni institut pro vyzkum metabolickych a kardiovaskuldrnich onemocnéni (Program
EXCELES, ID: LX22NP0O5104) — Financovdno Evropskou unii — Next Generation EU.
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RYCHLE A SPOLEHLIVE ROZLISENiI GALAKTITOLU OD MANNITOLU A
SORBITOLU POMOCI LC-MS/MS METODY APLIKOVANE DO KLINICKE
PRAXE PRO DIAGNOSTIKU GALAKTOSEMIE A DALSICH PORUCH
METABOLISMU SACHARIDU
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Rutinni vysetfeni vybranych metabolitll z moci se v Laboratofi dédi¢nych metabolickych
poruch ve Fakultni nemocnici Olomouc provadi pomoci dvou komplexnich diagnostickych
pristupt. Prvni RPLC-MS/MS metoda se wvyuZziva k odhaleni >90 organickych acidurii
stanovenim 147 metabolitl (organické kyseliny, acylglyciny, acylkarnitiny) v analyze trvajici 26
min. Druha diagnosticka platforma zaloZzena na hydrofilni interakéni chromatografii ve spojeni
s MS/MS rozsifuje zachyt dédi¢nych metabolickych poruch v nasi laboratofi o dalSich >50.
Touto platformou Ize analyzovat béhem 11 min >60 metabolit(i ze spektra purind, pyrimiding,
N-acetylovanych aminokyselin, acylglycind, cukr(, cukernych alkohol( a dalSich diagnosticky
vyznamnych markerd, avSak jednotlivé isomery acylglycind, cukrd a cukernych alkoholl touto
metodou nelze rozlisit. V pfipadé potieby jejich rozliSeni se pristupuje ke druhostupriovym
metodam. V klinické praxi se ¢asto jednd o koeluci C6 cukernych alkohol(, tedy galaktitolu,
mannitolu a sorbitolu. Galaktitol je klicovy marker galaktosémie, kterd bez spravné lé¢by mize
prejit v Zivot ohroZujici stav, zatimco mannitol/sorbitol se v moci hromadi v disledku jejich
pfitomnosti v fadé potravin, potravinovych doplnkl a lékd. RozliSeni galaktitolu od
mannitolu/sorbitolu je tedy naprosto stéZejni v ramci diaganostiky galaktosémie. V laboratofi
k tomu vyuzivame GC-MS metodu, ktera je vSak pro urgentni pfipady pfilis zdlouhava
vzhledem k ¢asové narocné extrakci a derivatizaci vzorku, dlouhé analyze a vyhodnoceni.
S cilem urychlit a zjednodusit diagnostiku poruch metabolismu sacharid( jsme vyvinuli LC-
MS/MS metodu, kterd dokaze galaktitol od ostatnich alditoll spolehlivé rozlisit pomoci jeho
znaceného standardu (galaktitol-13C6) na zakladé retenc¢niho ¢asu. Novy LC-MS/MS pfistup je
schopen detekovat celkem 19 sacharidd a 10 polyolli za 17 min. Jedna se o ucéinny nastroj pro
rychlou a spolehlivou diagnostiku poruch metabolismu sacharidli s potencidlem v budoucnu
nahradit GC-MS.

Prdce byla podpofena grantem Ministerstva zdravotnictvi CR NU20-08-00367 a DRO (FNOL, 00098892).
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MALDI MSI LIPIDU A JEJICH 1IZOMERU POMOCIi NOVE DUALNI MATRICE
BASIC BLUE 7

KATERINA ONDRAKOVA, MICHAL JAVOREK, JAN PREISLER, ANTONIN BEDNARIK

Ustav chemie, Piirodovédecka fakulta, Masarykova Univerzita, Kamenice 5, 625 00 Brno, Ceska republika
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Zobrazovaci hmotnostni spektrometrie s laserovou desorpci/ionizaci za Ucasti matrice (MALDI
MSI) je hojné vyuZivanou metodou pro studium distribuce vtkanich; metoda umozZiuje
identifikovat potencialni biomarkery onemocnéni.

V této préci jsme vyuZili ke studiu polohové izomerie dvojné vazby uhlik-uhlik v lipidech
Paterno-Bichi (PB) reakci s benzofenonem iniciovanou UV zafenim (254 nm) pfimo na fezu
biologické tkané.! Po reakci byla na tkan aplikovana 2,5-dihydroxybenzoova kyselina (DHB)
pomoci sublimace a MALDI MSI bylo méfeno na orbitdlni pasti Q Exactive Plus vybavené
subatmosférickym zdrojem MALDI (MassTech Inc.). MS/MS reakénich produktld poskytlo
diagnostické ionty specifické pro danou polohu dvojné vazby.? Podminky PB reakce (mnoZstvi
nasprejovaného reagentu, sloZeni roztoku reagentu a doba osvitu) byly optimalizovany za
Gcelem zvySeni vytézku reakce. Vysoky vytézek je nezbytny pro naroéné MALDI MS/MS
experimenty, zvlasté v pripadé méné zastoupenych lipida v tkanich.

Nasledné byla testovdna nova dudlni matrice pro MALDI MSI analyzu lipid(i v tkanich — basic
blue 7 (BB7), pouzivana komercné jako modré barvivo. BéZzné matrice se nandsi na tkan
pomoci sublimace i sprejovani. Vyhoda BB7 spociva v tom, Ze ji lze kromé sprejovani aplikovat
také jednoduchym ponorenim sklicka s fezem tkané do vodného roztoku barviva s ndslednou
jednoduchou vizudlni kontrolou homogenity nanesené vrstvy matrice. ZpUsob pfipravy
vzorku, ktery je radové rychlejSi, nez sprejovani nebo sublimace, byl optimalizovan
(koncentrace BB7, pocet a délka ponoreni) pro MALDI MSI tkané mysiho mozku. Vysledky byly
srovnany s béZznou metodou sublimace DHB. Na zavér jsme vyuzili PB reakci a matrici BB7 pro
MSI izomera lipidd v mysim mozku.

1 Wildchen F., Spengler B., Heiles S.: J. Am. Chem. Soc. 141, 11816 (2019).
2 Bednafik A., Prysiazhnyi V., Bezdekova D., Soltwisch J., Dreisewerd K., Preisler J.: Anal. Chem. 94, 4889 (2022).

Dékujeme za finanéni podporu Grantové agenture Ceské republiky (projekt GA21-122625).
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ONE SINGLE RUN ANALYSIS OF SELECTED EMERGING ORGANIC
POLLUTANTS IN GROUNDWATER SAMPLES BY LC-MS/MS
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Nowadays, emerging organic micropollutants, such as pharmaceuticals, perfluoro- and poly-
fluoroalkyl substances (PFAS), residues of pesticides, herbicides, acidic herbicides are widely
found in the environment (Podder et al., 2021; Borull et al., 2020). The determination and
identification of organic pollutants is an important task because of adverse impact on living
organisms in the environment. The challenge at present is to focus on the development of fast
and “green” analytical methods for the determination of wide range of emerging
micropollutants.

The contribution aims to the develop the analytical method for the determination of selected
pesticides, herbicides, PFAS and pharmaceutical substances in one single chromatographic run
by LC-MS/MS in groundwater samples. The main task is to validate method and to show the
applicability for real samples.

Analyses were performed with an Agilent Technologies 1260 Infinity Il coupled with an 6470
Tripple Quadrupole Mass Spectrometer. The proposed and optimized method was validated
in terms of limit of detection, limit of quantification, linearity range, precision, accuracy. The
special focus on matrix effects was given.

PODDER, Aditi, et al. Per and poly-fluoroalkyl substances (PFAS) as a contaminant of emerging concern in surface water: a transboundary
review of their occurrences and toxicity effects. Journal of hazardous materials, 2021, 419: 126361.

BORRULL, Josep, et al. Liquid chromatography tandem mass spectrometry determination of 34 priority and emerging pollutants in water
from the influent and effluent of a drinking water treatment plant. Journal of Chromatography A, 2020, 1621: 461090.

This work was supported by the Slovak Research and Development Agency under the Contract No. APVV-19-0149.

The work was supported by the Scientific Grant Agency of the Ministry of Education of the Slovak Republic (VEGA
project no. 1/0412/20).
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Rhaponticum carthamoides (Willd.) lljin je adaptogenni rostlina znama jako marali koren.
Jiz od davnych dob je marali kofen pouzivan v tradi¢ni mediciné pro sniZeni Unavy, |écbu
horecky, reprodukénich ¢i sexualnich dysfunkci nebo také pro prevenci kardiovaskularnich a
ledvinnych onemocnénil. Za pf¥iznivymi Gcinky stoji fada biologicky aktivnich latek napfiklad
ze skupin steroid(, flavonoidd a fenolickych kyselin. Cilem této prace je stanoveni vybranych
bioaktivnich latek metodou HPLC-MS/MS nejen v rostliné samotné, ale i v pfripravcich
dostupnych na ¢eském trhu.

Bylo zakoupeno nékolik potravinovych doplikd véetné tinktur, kousk( korene, mletého
kofene a kapsli. Na zdkladé experimentl byl jako extrakéni Cinidlo zvolen 60% ethanol a terc-
butyl(methyl)ether. V ethanolovém extraktu bylo kvantifikovano pres 30 latek. Ze skupiny
polyfenoll se jednalo naptiklad o kaempferol, kvercetin, naringenin, hesperetin,
chlorogenovou, syringovou a kavovou kyselinu. Z ekdysteroid(i byl v ethanolovém extraktu
kvantifikovan 20-hydroxyekdyson a polypodin B. Pro latky extrahované pomoci
terc-butyl(methyl)etheru, konkrétné pro stigmasterol a B-sitosterol, bylo nutné kvdli
nedostatecné ionizaci v iontovém zdroji vyvinout derivatiza¢ni metodu. Pro tyto ucely byl jako
derivatiza¢ni ¢inidlo vybran 2-fluor-1-methylpyridinium-p-toluensulfonat. Po optimalizaci
vSech podminek byly analyzovany zakoupené vzorky a ¢asti rostlin.

Obsah 20-hydroxyekdysonu byl ze vSech latek nejvyssi, a to zejména v kofeni a pfipravcich z
kofene. Naopak tinktury a semena obsahovaly nejméné analyzovanych aktivnich latek.
Potravinové dopliky na ¢eském trhu se vyrazné liSi v obsahu studovanych latek. Tato
variabilita mUZe byt ovlivnéna kvalitou pouzitého rostlinného materialu, zplsobem péstovani,
lokalitou, podnebim a dalsimi vnéjSimi podminkami. Na zdkladé vyvinutych metod bylo v
R. carthamoides a potravinovych doplicich metodou HPLC-MS/MS kvantifikovano 37
bioaktivnich latek.

1. Kokoska L., Janovska D.: Phytochemistry 70, 842 (2009).
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LATEK POMOCI LDI MS

MONIKA KOKTAVA 1, JAKUB PESKA 1, ANTONIN BEDNARIK %, JAN PREISLER ?,

KSENIYA DRYAHINAZ, PATRIK SPANEL 2

! Ustav Chemie, PFirodovédecka fakulta, Masarykova Univerzita, Kamenice 5, 625 00 Brno
2Ustav fyzikdlni chemie J. Heyrovského, Akademie véd CR, Dolejskova 2155/3, 182 23 Praha 8

e-mail: 484621 @muni.cz, 505238 @muni.cz

Tékavé organické latky jsou skupinou malych molekul vyznaéujicich se vysokou tenzi par za
pokojové teploty. Jsou odolné vici degradaci, coz jim umozZiuje transport pres velké
vzddalenosti. Halogeny se nachazeji v Siroké skale matrici, jsou vysoce tékavé a maji tendenci
vytvaret slouceniny s vodikem. V jejich elementarni formé mohou byt bud' toxické nebo
esencialni, dle toho, v jaké matrici se nachazeji a jaka je jejich koncentrace.

Nandseni tenkych vrstev je mozné provadét mnoha rliznymi metodami. Mezi ty nejrozsifené;si
a nejpouzivanéjsi dnes patfi magnetronové naprasovani, které je zvoleno i v této praci.

Prvni cast plakdtu se zaméfuje na studium ionizacni techniky vyuzZivajici iontd kovu
generovanych laserovou desorpci z nanovrstev kov(! (Ag, Au, Cu) pfipravenych
magnetronovym naprasovanim na mikroskopova sklicka. Vzniklé ionty kov( (M*) v plynné fazi
tvori s tékavymi l[dtkami nabité komplexy, které jsou nasledné identifikovany hmotnostnim
spektrometrem s vysokym rozliSenim. Potencidl této techniky je studovan na nékolika tfidach
tékavych latek (alkoholy, karboxylové kyseliny, aldehydy, ketony, diony, uhlovodiky).
Pozornost je vénovana také mechanismu tvorby iontl. Predstavena technika je srovnana
s ioniza¢nimi technikami SIFT a DBDI MS (hmotnostni spektrometrie v proudové trubici
s vybranymi ionty a hmotnostni spektrometrie s ionizaci dielektrickym bariérovym vybojem).
Druhd ¢&ast plakatu se zabyva vyuzitim hmotnostni spektrometrie s laserovou desorpci a
ionizaci kvyvoji aoptimalizaci metody headspace stanoveni bromu na stfibrném
nanosenzoru. Stfibrné nanosenzory jsou pfipravovany pomoci magnetronového pokovovani,
tloustka naprasenych stfibrnych vrstev se pohybuje od 1,5 do 4,6 nm. Kvytvoreni
nanosenzoru rGznych tvard jsou vyuzivany kryci masky s obdélnikovymi a kruhovymi otvory,
pres které je stfibro nasledné naprasovano. Headspace analyza umozniuje provadét sorpci
Bra(g) z jeho vodného roztoku na stfibrny nanosenzor, ktery je nasledné analyzovdn pomoci
LDI MS a LDI MSI. Pro ucely vyvoje a optimalizace metody je pouzit zdsobni roztok bromu o
koncentraci 1,0 g/I, ktery slouzi k ptipravé roztok( o koncentracich v rozmezi 0,05 — 100 mg/I,
ze kterych je Bra(g) poté na nanosenzor sorbovan.

1 A. Bednarik, V. Prysiazhnyi, J. Preisler, Analytical Chemistry 2021, 93, 9445-9453 10.1021/acs.analchem.1c01124.

Dékujeme za finanéni podporu Grantové agenture Ceské republiky (21-122625).
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Glutathion (GSH) je hlavni nizkomolekularni thiolovy antioxidant syntetizovany v cytosolu.
GSH plni mnoho Zivotné dulezitych funkci, jako je antioxida¢ni obrana, detoxifikace toxickych
elektrofill a mnoho dalSich. GSH se také vyskytuje ve formé glutathion disulfidu (GSSG).
Pomér mezi GSH a GSSG je dulezitym indikdtorem bunécného oxida¢niho stresu a
biomarkerem mnoha nemoci, napf. katarakty, rakoviny, neurodegenerativnich onemocnéni,
selhaniledvin, zapalu plic, cystické fibrdzy, infekce jater nebo otravy tézkymi kovy. K dnesnimu
datu bylo popséano jiz mnoho metod vyuzivajicich vysokouc¢innou kapalinovou chromatografii
(HPLC) pro stanoveni GSH nebo GSSG, mensi pocet metod byl zaméren také na analyzu
metabolismu GSH. Mnohé z téchto metod vSak vyuZivaji derivatizaci, kterd mulze byt
komplikovana a také ¢asové ndrocna. Cilem této prace bylo vyvinout a optimalizovat HPLC
metodu pro stanoveni metabolismu GSH. Primarni podminkou byla separace klicovych
slouc¢enin metabolismu GSH bez nutnosti jejich derivatizace. Cile bylo dosazeno vyuZitim
separace v médu hydrofilni interakéni chromatografie (HILIC) na koloné se zwitteriontovou
stacionarni fazi (ZIC-HILIC) ve spojeni s detekci pomoci hmotnostni spektrometrie (MS). Byly
porovnany retencni charakteristiky testovanych latek v zavislosti na typu stacionarni faze a
pouzitych iontovych aditiv mobilni faze, napf. kyselina octovd, octan amonny, kyselina
mravenci, mravencan amonny, hydrogenuhli¢éitan amonny ¢i kyseliny difluoroctova a
trifluoroctova. Dale byly optimalizovany podminky gradientové eluce pro separaci a stanoveni
glutathionu (GSH), glutathion disulfidu (GSSG), y glutamyl-cysteinu (gGC), cysteinu (Cys),
glycinu (Gly), kyseliny glutamové (Glu), cystinu (CysS) a homocystinu (HCysS) a byly uréeny
kvantitativni charakteristiky vyvinuté metody.

Tato prdce vznikla za finanéni podpory Grantové agentury Ceské Republiky, projekt ¢. 22-095568S.
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V tomto posteru se zamérujeme na vyuZiti zlatych nanocastic (gold nanoparticle(s), AUNP) ke
stanoveni transportni ucinnosti (transport efficiency, TE) infraervené laserové ablace s
hmotnostni spektrometrii s indukéné vazanym plazmatem v médu detekce jednotlivych ¢astic
(single-particle infrared laser ablation inductively coupled plasma mass spectrometry, SPIRLA
ICP MS)?! za pomoci skenovaci elektronové mikroskopie (scanning electron microscopy, SEM).
Existujici metody stanoveni TE se zaméfuji na zavadéni vzorku pomoci zmlzovani, coz neni
vhodné pro systémy, které k zavadéni vzorku vyuzivaji laserovou ablaci (/laser ablation, LA). V
nasi praci jsme navrhli dva pristupy k vypoctu TE. Prvni pfistup vyuZiva k vypoctu vSechny ve
vzorku pritomné AuNP, at uz samostatné, nebo agregované. Druhy pfistup pocita pouze se
samostatnymi AuNP, pfipadné s agregaty dvou AuNP. Druhy pfistup je v souladu s
pozorovanim provedenym pomoci SEM, podle kterého je vétSina agregovanych AuNP ve
formé dvojic, a poskytuje pravdivéjsi hodnotu TE.

Spolehlivd metoda stanoveni TE je nezbytnd pro optimalizaci navrhu experimentu SPIRLA ICP
MS a maximalizaci TE. Vyznam TE je ilustrovan na ptikladu znaceni 3D bunécnych modell
nadord pomoci AuNP. Proliferacni marker Ki-67 je ozna¢en pomoci protilatek konjugovanych
s AuNP a jeho distribuce je zobrazena pomoci SPIRLA ICP MS.

1Stiborek M. a 10 spoluautorl: Anal. Chem. 94, 18114 (2022). https://doi.org/10.1021/acs.analchem.2c05216

Dékujeme za finanéni podporu projektu Grantové agentury CR (21-12262S). Elektronovd mikroskopie byla
provddéna v Cryo-Electron Microscopy and Tomography Core-facility CEITEC MU (200029C) vyzkumné
infrastruktury CIISB (v rémci projektu LM2018127 financovaného MSMT CR)
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Vitamin B9, také oznacovany jako folaty Ci kyselina listova, je skupina hydrofilnich esencialnich
latek, které jsou zndmé svou dllezZitosti pro spravny vyvoj plodu, zejména v raném stadiu
téhotenstvi, nepostradatelny je vsak pro viechny jedince napfi¢ populaci'3. Jak vyplyva jiz z
nazvu ,kyselina listova”, dobrym zdrojem tohoto vitaminu je pravé listova zelenina — napft.
Spenat. Bohuzel vitaminy nepatfi mezi stabilni slouceniny, a proto i u vitaminu B9 byly
pozorovany znacné ubytky pfi skladovani a zpracovani potravin. Jak se vyviji a optimalizuje
proces vyroby potravin, vyvstava otazka, jak se provedené zmény projevi na obsahu nutri¢né
dualeZitych slozek>*>,

Prvnim cilem této prace byla optimalizace metody stanoveni vitaminu B9 pomoci
ultradcinného kapalinového chromatografu ve spojeni standemovym hmotnostnim
spektrometrem (UPLC-MS/MS). V ramci tohoto kroku byla stavajici metoda pro stanoveni
kyseliny listové (syntetickd forma vitaminu B9) a 5-methyltetrahydrofolatu (5-MTHF,
biologicky aktivni forma vitaminu B9) rozsitena o 5-formyltetrahydrofolat (5-formyl-THF) a 10-
formyllistovou kyselinu, které jsou spolu s 5-MTHF nejzastoupenéjsimi formami vitaminu B9
v zeleniné!. Nejzastoupené;jsi formou vitaminu B9 v Cerstvém $pendtu a zelenych fazolkdch je
5-MTHF (cca 43-68 %), dale pak 5-formyl-THF (cca 17-30 %) 10-formyllistova kyselina (8-11
%)*. Nasledujicim krokem byla optimalizace pfipravy vzorku, kterd je obtizna zejména kvuli
tomu, Ze se v pfirodé vitamin B9 vyskytuje jako polyglutamova kyselina. Nutnou soucasti
pfipravy vzorku je tedy hydrolyza z dlvodu odstépeni glutamovych jednotek z pfirozené se
vyskytujicich forem vitaminu B9, a tedy vzniku molekul, které je mozné kvantifikovat. Pfi
optimalizaci postupu byla testovdna kyseld hydrolyza, enzymatickd hydrolyza i jejich
kombinace, pfiéemZ jako optimalni byla vybrana kombinace hydrolyzy pomoci kyseliny
askorbové a enzymaticka hydrolyza pomoci dekonjugasy.

1. Delchier N., Ringling C., Le Grandois J., Aoude-Werner D., Galland R., George S., Rychlik M., Renard C. M.: Food Chem 139, 815
(2013).

2. Oncii-Kaya E. M.: Celal Bayar Universitesi Fen Bilimleri Dergisi 623 (2017).

3. Efsa Panel on Dietetic Products N., Allergies: EFSA Journal 12, 3893 (2014).

4. Jastrebova J., Witthoft C., Grahn A., Svensson U., Jagerstad M.: Food Chemistry 80, 579 (2003).

5 Melse-Boonstra A., Verhoef P., Konings E. J., Van Dusseldorp M., Matser A., Hollman P. C., Meyboom S., Kok F. J., West C. E.: J

Agric Food Chem 50, 3473 (2002).

Dedikace: Tento vystup vznikl v rdmci projekti Specifického vysokoskolského vyzkumu - projekty C.
A2 _FPBT 2023 075 aAl_FPBT 2023 002, za podpory projektu vyzkumné infrastruktury METROFOOD-CZ (grant
MSMT &.: LM2023064) véetné pfistupu k jeho zafizenim.
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Bakteridlni a virova onemocnéni se v poslednich letech projevuji jako velmi nebezpecna, at uz
jde o napadeni ¢lovéka, zvifat nebo hospodarskych plodin a stavaji se ¢im dal nebezpecnéjsimi
z ddvodu zvysujici se rezistence mikroorganism(.%? Pravé ztoho divodu se v poslednich
letech obraci pozornost k moznym novym antimikrobidlnim a antivirovym latkdm rostlinného
ptvodu.® Cilem této studie proto byla necilovd analyza plod( slivoné $vestky napadené
fytovirem Plum pox virus (ssRNA+) neboli PPV za ucelem nalezeni latek s potencidlnim
antivirovym ucinkem. Analyzovany byly celkem dvé odridy — odr(da Iriquois napadena virem
PPV, odrida Iriquois bez napadeni virem a odrlida Toptaste bez napadeni. Vzorky byly
extrahovany 80% metanolem a poté analyzovdny s vyuZitim ultra-vysokoucinné kapalinové
chromatografie ve spojeni s vysokorozliSovaci tandemovou hmotnostni spektrometrii (UHPLC-
HRMS/MS). Nasledné byl proveden cilovy screening polyfenoll (n=93), a to predevsim
antokyanidin( (n=29) a jejich prekurzort, nebot symptomy napadeni PPV virem se projevovaly
cervenou pigmentaci duziny plod a latky zpUsobujici toto zbarveni byly tudiz vytipovany pro
potencialni antivirové ucinky. Ve vSech vzorcich bylo detekovano celkem 41 latek, z toho 15
antokyanidin(l, kdy nejvyssi hladiny téchto latek byly detekovany témér vylucné v plodech
napadenych PPV virem. Kromé cilového screeningu byla data zpracovana pomoci
multivariacnich statistickych metod jako je analyza hlavnich komponent (PCA) nebo
diskriminacni analyza ¢aste¢nych nejmensich ¢tvercll (PLS-DA) za ucelem vizualizace rozdill
mezi jednotlivymi vzorky. Na zakladé statistické analyzy byly identifikovany slouceniny
s potencidlnimi antivirovymi Ucinky vyskytujici se pouze v plodech napadenych PPV virem (tzv.
markery). V pfipadé potvrzeni jejich antivirovych ucinkG by mohly mit slouceniny potencial
vyuziti ve farmaceutickém pramyslu.

1. Franci G., Falanga A., Galdiero S., Palomba L., Rai M., Morelli G., Galdiero M.: Molecules 20, 8856 (2015).

2. de Souza Z. N., de Moura D. F.,, de Almeida Campos L. A., Cérdula C. R., Cavalcanti I. M. F.: Archives of Microbiology 205, 185
(2023).

3. Mitropoulou G., Stavropoulou E., Vaou N., Tsakris Z., Voidarou C., Tsiotsias A., Tsigalou C., Taban B. M., Kourkoutas Y.,

Bezirtzoglou E.: Microorganisms 11, 1156 (2023).

Tento vyzkum byl podpofen projektem vyzkumné infrastruktury METROFOOD-CZ (grant MSMT: LM2023064)
vcetné pristupu k jeho zarizeni a specifickym univerzitnim grantem A1_FPBT _2023_002.
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FOTOKATALYTICKA DEGRADACE METAMFETAMINU Z VODY
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Antropogenni mikropolutanty vody predstavuji globalni riziko pro Zivotni prostredi a
organismy. Stopové koncentrace téchto latek se dostavaji do odpadni vody jako produkty
pramyslové a nelegalni vyroby nebo prostfednictvim lidské exkrece. VétSina téchto latek je
neefektivné odstranéna béhem konvencnich procesu ¢isténi odpadnich vod, a proto putuji do
vody povrchové, podzemni i pitné. Ceskd republika je dlouhodobé nejvét§im evropskym
konzumentem i producentem metamfetaminu. Ztohoto dlvodu je jeho koncentrace
v Ceskych odpadnich vodach nejvyssi z celé Evropy. BEhem vyzkumu dlouhodobé expozice
metamfetaminu byly u vodnich organismU pozorovany negativni disledky, mezi které patfi
rozvoj zavislosti a Uzkosti, snizena motivace k vyhleddvani potravy a rozmnoZovani a
shlukovani ryb v prostfedi svy$si koncentraci této latky 2. Fotokatalytickd degradace
vyuZivajici nanocastice TiO, a svételnou energii je jednou z ucinnych metod umoziujici
kompletni degradaci stopovych koncentraci organickych mikropolutant(i z odpadni vody 4.
Cilem prace bylo vyvinout HPLC-MS metodu pro analyzu metamfetaminu a jeho
fotodegradacnich meziprodukt(i. Tato metoda byla nasledné vyuzita k vyhodnoceni kinetiky
degradace metamfetaminu v deionizované vodé s pouzitim TiO, imobilizovaného na
ocelovych deskach. V posledni fadé byl zhodnocen vliv pouZiti matrice redlné odpadni vody,
¢imz byla odhadnuta efektivita imobilizovaného TiO, pro pramyslové ucely v Cistirnach
odpadnich vod.

L EMCDDA: European Drug Report 2022: Trends and Developments (2022)
2 Rojas S., Horcajada P.: Chem. Rev. 120, 8378 (2020).

3 Asimakopoulos A. G., Kannan K.: Environ. Chem. 13, 541 (2016).

4Kuo C.-S., Lin C-F., Hong P-K. A.: Water Res. 74, 1 (2015).
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Vyzkumny Ustav pivovarsky a sladarsky, a.s. (VUPS) je jediny vyzkumny ustav v Ceské
republice, ktery se od roku 1887 soustavné vénuje pivovarsko-sladafské problematice. Hlavni
naplni je vyzkum, vyvoj, inovace a Sifeni znalosti v oblasti pivovarstvi a sladarstvi. Mykotoxiny,
pesticidy, procesni kontaminanty a alergeny predstavuji vazny problém pro zdravi ¢lovéka,
kvlli rostoucimu zajmu jsou Siroce studovany védeckymi skupinami v rlznych aspektech.
Jednim z téchto aspektl je i potravinarstvi a s tim spojena vyroba piva. VysSe uvedené cizorodé
latky mohou byt pfitomny v zakladnich surovinach pro vyrobu piva ¢i ve findlnim vyrobku
samotném. Jednd se o rezidudlni zaleZitost a proto spojeni kapalinové chromatografie spolu
s hmotnostni spektrometrii (LC-MS) nebo plynové chromatografie spolu s hmotnostni
spektrometrii (GC-MS) nabizi vhodny nastroj k zamyslenym ucellim. Nicméné, spravna
interpretace vysledkl ve spojeni s toxikologickymi daty jako je tolerovatelny dennim prijmem
(TDI), akutni referen¢ni davka (ARfD), a maximalnimi limity rezidui (MLR) maji klicovou roli
v analyze cizorodych latek.

Vysledek vznikl za podpory Ministerstva zemédélstvi, MZE-RO1923.
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Umét identifikovat druhy zvitat, ze kterych pochazi tepelné opracované (at uz opalené nebo
varené) kosti je velmi potifebné hlavné pro paleoantropologii, archeologii a forenzni védy.
Kostni vzorky oSetfené tepelnou Upravou v minulosti poskytuji archeologlim informace o
procesech domestikace a migrace zvifat a o demografii a chovani minulych a soucasnych
lidskych populaci. Uréeni zvifeciho plvodu tepelné opracovanych kostnich produktl je také
nesmirné dllezité pro legislativu a dodrZzovani bezpecnostnich a obchodnich norem.
Prikladem je masokostni moucka (meat and bone meal, MBM). Po epidemiich bovinni
spongiformni encefalitidy (BSE) v 80. a 90. letech 20. stoleti a po zavedeni legislativy omezujici
pfidavek MBM do krmiva pro hospodarska zvifata, je vyvijena snaha o uréeni Zivocisného
plvodu MBM.

Proteiny stabilizované mineralni fazi kostni tkané jsou v posledni dobé povazovany za vhodny
zdroj robustnich biomarkeru pro rozliSeni zvitecich druh(i tepelné upravenych kosti. Minerdlni
obal poskytuje proteinim velkou odolnost vici vlivim ¢asu, fyzikalnim a environmentalnim
podminkdam v mire, ve které je mozné charakterizovat proteiny ze sou¢asného i starovékého
kontextu. V dlsledku toho je moZné povaZovat kosti za ¢asové a tepelné kapsle, a proto se
kolagen jako dominantni kostni protein povazuje za nejvyhodnéjsi cil pro diferenciaci
Zivocisného plavodi kostnich vzork( a urceni Zivoc¢isného plivodu MBM v krmivech pro zvitata.
Cilem této prace bylo pokusit se pomoci dvou technik hmotnostni spektrometrie - MALDI-TOF
(Matrix-Assisted Laser Desorption/lonization — Time Of Flight) a LC-ESI-Q-TOF (Liquid
Chromatography — Electrospray lonization — Quadrupole — Time Of Flight) urcit zviteci plvod
tepelné opracovanych kosti (TOK) Sesti Zivocicht (jelena, kravy, kozy, kura, ovce a vepre), které
byly vystaveny rdznym teplotam a zplsoblim ohfevu. Vzorky rozemletych kosti byly
enzymaticky Stépeny trypsinem a purifikovany pomoci reverzni faze ZipTip C18. Ve
hmotnostnich spektrech ziskanych z MALDI-TOF MS byly hledany unikatni markery v podobé
m/z hodnot pro kazdy druh. Pomoci LC-ESI-Q-TOF byly identifikovany konkrétni proteiny a
jejich peptidové fragmenty (aminokyselinové sekvence), ze kterych byly také vybrany
specifické markery pro kazdé zvire. Jelikoz u TOK se predpokladaly zmény v peptidovém
sloZzeni a modifikacich aminokyselin oproti recentnim kostnim vzorkiim, namérena data byla
porovnana s databazi charakteristickych hodnot m/z a peptidovych marker( recentnich kosti
vybranych druhd.

Tento vystup vznikl v ramci projektu Specifického vysokoskolského vyzkumu — projekt ¢. A2_FPBT_2023_034 a ¢.
A1 _FPBT_2023_001.
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Cannabis (konopi), které délime na tfi hlavni druhy: seté, indické a rumistni, produkuje velmi
mnoho biologicky aktivnich latek zvanych kanabinoidy, které jsou obsaZzeny nejen v pryskyfici,
kterou rostlina produkuje’. Kanabinoidy si ziskavaji stale vétsi pozornost v mnoha odvétvich
véetné farmaceutického, nutraceutického a kosmetického. V posledni dobé prudce vzrostl
cileny zajem o kanabinoidy, zejména o hexahydrokanabinol (HHC). Kanabinoidy Ize chemicky
zaradit mezi isoprenoidy, v zjednoduSeném oznaceni za fenolické terpeny. Jejich obsah se v
rostlindch vyznamné lisi a maji rizné ucinky na organismus. Zatimco hlavni, biologicky aktivni
a nejznaméjsi latka THC (A°-tetrahydrokanabinol) je psychotropni, kanabidiol (CBD) je
povaZzovan za antioxidant a neuroprotektant® 2. Nejbéznéjsi terapeutické indikace konopi a
kanabinoidd jsou pro lécbu détské rezistentni epilepsie, chronické nenddorové bolesti,
roztrou$ené sklerdzy, dyskineze Huntingtonovy a Parkinsonovy choroby3. Analyza obsahu
nejen THC, ale kanabinoidl obecné v konopi, konopnych produktech a extraktech nabyva na
popularité pravé pro jejich pfiznivé vlastnosti vyuzivané predevsim k medicinskym ¢i
relaxa¢nim ucelim. Efektivni monitorovani obsahu kanabinoidl v rostlinach a vyrobkd z nich
je proto velmi Zadouci za ucelem omezeni falzifikace a regulace, resp. splnéni legislativnich
norem. Hlavnim zamérenim této prace je vyvoj, optimalizace a validace metody s cilem na
jednoduchou extrakci a derivatizaci s naslednou kvantifikaci a detekci, kterd je provedena
pomoci plynové chromatografie spojené s hmotnostni detekci, kdy na chromatografické
koloné DB-5 MS; 20 m x 0,18 mm x 0,18 um, je dosaZeno Uplné separace A°-THC, CBD a dalsich
12 kanabinoidnich sloucenin za méné nez 15 minut. Diky kombinaci modernich postupt
poskytuje nova metodika Ucinny a rychly nastroj pro monitoring vybranych kanabinoidd
s potencidlem rozsifeni o daldi analyty. Laboratofe ALS disponuji akreditovanou (Ceskym
institutem pro akreditaci) metodikou pro stanoveni kanabidiolu (CBD), kanabichromenu
(CBC), Delta-9-tetrahydrokanabinolu (Delta-9-THC), kyseliny delta-9 tetrahydrokanabinolové
— A (Delta-9-THCA-A), Delta-8-tetrahydrokanabinolu (Delta-8-THC), kanabigerolu (CBG),
kanabinolu (CBN), kyseliny kanabidiolové (CBDA), kyseliny kanabigerolové (CBGA),
kanabidivarinu (cBDV), Delta-9-tetrahydrokanabivarinu (Delta-9-THCV),
kyseliny  kanabidivarinové (CBDVA), kyseliny kanabichromenové (CBCA) a kyseliny
tetrahydrokanabivarinové (THCVA) s limitem reportovani 0,005 hm. %. V plakatovém sdéleni
budou prezentovana uskali vyvoje stanoveni vybranych kanabinoidd, jejich derivatizace a
nasledné stanoveni pomoci plynového chromatografu s hmotnostnim detektorem.

! https://kont.zsf.jcu.cz/pdfs/knt/2010/03/14.pdf, stazeno dne 12.6.2023

2 Fernandez, N., Carreras, L. J., Larcher, R. A, Ridolfi, A. S., & Quiroga, P. N. (2020). Quantification of cannabinoids in Cannabis oil using
GC/MS: Method development, validation, and application to commercially available preparations in Argentina. Planta Medica
International Open, 7(02), e81-e87.
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3 Gongalves, J., Rosado, T., Soares, S., Simdo, A. Y., Caramelo, D., Luis, A., ... & Duarte, A. P. (2019). Cannabis and its secondary metabolites:
their use as therapeutic drugs, toxicological aspects, and analytical determination. Medicines, 6(1), 31.
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The make-up solvent composition is a crucial factor strongly affecting the response in ultra-
high performance supercritical fluid chromatography hyphenated with mass spectrometry
(UHPSFC-MS). The time-consuming one-by-one testing of individual make-up solvents
composed of different organic solvents and additives is typically carried out to select the most
suitable composition. In our previous study, we proposed prediction equations for the
optimization procedure for electrospray (ESI) facilitation?.

In the current study, we focused on an alternative ionization technique, atmospheric pressure
chemical ionization (APCI). Despite the fact APCl is not an ionization source of the first choice,
it can be beneficial for the ionization of lipophilic to intermediate small compounds.
Moreover, APCI is based on a different mechanism compared to ESI, thus the differences in
make-up solvent effect are expected. We aimed to describe the differences using statistical
data analysis and artificial neural networks.

UHPSFC-APCI-MS was used for the analysis of approximately 60 compounds with different
physicochemical properties that were characterized using 207 molecular descriptors. Diol
stationary phase was used for the separation with a generic gradient elution method. The
mobile phase was composed of carbon dioxide and methanol with or without 10 mmol/L
ammonia. 32 different make-up solvents, including neat methanol, ethanol, and isopropanol,
and organic solvents with different additives varying in concentration were investigated.

The obtained MS responses were corrected using QC samples to mitigate inter-day variability
of MS instrumentation and adjusted to 100 pL methanol entering the MS source to enable
direct comparison of ESI and APCI. Subsequently, the correlations between physicochemical
properties expressed as molecular descriptors and the responses were determined using
artificial neural networks. The most important molecular descriptors were defined for each
make-up solvent and their effect was compared between the two ionization sources. Finally,
the prediction models based on the multi-linear regression enabling fast and simple make-up
solvent optimization were created.

1. Plachka K., Gazarkova T. 4., Skop J., Guillarme D., Svec F., Novakova L.: Analytical Chemistry 94, 4841 (2022).

The study was supported by the STARSS project (Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465) co-funded by
ERDF and by the Czech Science Foundation project GA CR n. 21-27270S.
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Nowadays, the state-of-the-art supercritical fluid chromatography (SFC) methods usually take
advantage of coupling with mass spectrometry (MS) detectors. Commercially available
interfaces for SFC-MS hyphenation use a sheath pump delivering a make-up solvent. This
solvent not only mitigate possible precipitation of analytes but can also affect the ionization.
As the make-up solvent is delivered after the column, it can be used to affect the MS responses
without any adverse effects on the separation. However, the composition of the make-up
solvent is usually based on the trial-and-error experimental optimization. Overall, the
observed MS response is affected by four main parameters: (i) the physicochemical properties
of the analytes, (ii) the volume of eluent entering MS, (iii) the composition of make-up solvent,
(iv) type of ionization source and MS set-up.

Within our study we aimed to describe the dependences and correlations between these
parameters and MS responses using statistical approaches and artificial neural networks. 60
target analytes were analyzed by a generic SFC method using diol column and gradient elution
of CO; and organic modifier, i.e., methanol or 10 mmol/L ammonia in methanol. Subsequently,
the MS responses were correlated to QC samples to mitigate intra-day variability of the MS
instrumentation and adjusted to 100 uL methanol entering MS to eliminate the variations
caused by gradient elution. Finally, two ionization sources were used including electrospray
and Unispray for testing of 25 different compositions of make-up solvent such as pure alcohols
and methanol with additives in various concentrations. 207 molecular descriptors were
calculated for each of 60 target analytes to describe their physicochemical properties and
enable the determination of the most important molecular features affecting SFC-MS
responses. The effect of each molecular descriptor on the observed MS response at each of
the tested conditions was determined by artificial neural networks. The descriptors most
affecting the MS responses were defined and compared for each make-up solvent and
ionization source. Subsequently, these parameters were used to create prediction models
based on multi-linear regression enabling a fast and simple identification of optimal conditions
for various target compounds. Indeed, using the suggested prediction model and optimization
processes based on the described behavioral trends, the make-up solvent composition
optimal for target analyte can be easily estimated, enabling simplification of the optimizing
procedure, smaller solvent consumption, and higher environmental friendliness of the SFC
technique.
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PROFILOVANI PLAZMATICKYCH VZORKU PACIENTU S DILATACNI
KARDIOMYOPATIi POMOCI RELATIVNi PROTEOMICKE ANALYZY
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e-mail: pavel.rehulka@unob.cz

Dilata¢ni kardiomyopatie (DCM) je nej¢astéjsi formou kardiomyopatie. Existuje nékolik pticin
jejiho vzniku (genetické predpoklady, virova onemocnéni aj.), ale v mnoha pfipadech je jeji
pavod nejasny. Z hlediska diagnostiky a progndzy tohoto onemocnéni je k dispozici nékolik
metod. Tato prace se zaméruje na analyzu proteinovych profilG plazmy pacientl s dilatacni
kardiomyopatii a skupiny kontrolnich vzork.

Skupina pacientl byla sefazena podle pribéhu onemocnéni po jednom roce standardni |écby
a do proteomického porovnani tak byly zarazeny dvé pacientské skupiny (horni a dolni kvartil).
Pro studii byly sbirdany vzorky krve do odbérovych zkumavek a ziskand plazma byla
depletovana od abundantnich protein(, zpracovana, enzymaticky nastépena a analyzovana
LC-MS/MS pristupem s pFislusnym bioinformatickym vyhodnocenim.

Relativni kvantifikace v proteomické analyze byla provedena dvéma pfristupy — label free
quantification (LFQ) a prostfednictvim isobarického znaceni peptidl (TMTprol6). V ptipadé
LFQ analyzy byly analyzovany vzorky kontrol (25), nejlépe (25 — skupina , best”) a nejhlire (25
— skupina ,worst”) respondujici pacienti, zatimco v pripadé isobarického znaceni byly
porovndny jen skupiny pacientl (worst vs. best). Uvedenym zplisobem byly identifikovany
proteiny s relativni zménou zastoupeni v lidské plazmé. Vyznamné zmény byly pozorovany
zejména ve srovnani pacientd s DCM vUci kontrolni skupiné.

Tato prdce byla podpofena grantem ¢ NV19-02-00297 Ministerstva zdravotnictvi Ceské republiky.
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STANOVENI THIODIGLYKOLU JAKO BIOMARKERU EXPOZICE SIRNEMU
YPERITU

HELENA REHULKOVA !, ALZBETA DLABKOVA !, VERONIKA VLCKOVA 1, MAREK MATULA !
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Sirny yperit (HD) je bojova chemicka latka, jejiz spolehliva detekce pfi zasazeni organismu je
velmi dulezitd v mnoha situacich. HD podléha ve vodném prostiedi pomérné snadno
hydrolyze a v prostfedi organizmu se navic jako velmi reaktivni latka navaze na pfitomné
biologické molekuly. Stanoveni volného HD je proto vhodné doplnit o stanoveni stabilnéjsiho
degradacniho produktu, ktery je mozné detekovat v biologickych vzorcich.

Jednou z hlavnich cest, kterou se ubird osud HD v organizmu, je hydrolyza na episulfoniovy
ion, ktery se navaze na volné -SH skupiny cysteinu pfitomnych proteini za vzniku S-
hydroxyethylthioethylovych aduktl. Hydrolyzou téchto aduktl v alkalickém prostfedi dojde k
uvolnéni thiodiglykolu (TDG). TDG muZe byt ve stopovém mnoZstvi pfitomen i v organizmu
neexponovanych jedinct, z tohoto divodu navrhovany postup obsahuje nejprve krok slouzici
k odstranéni volného TDG ze vzorku jeSté pred hydrolyzou proteind. Nasledné byla
optimalizovana metoda pro GC-MS stanoveni TDG ve vzorcich plné krve laboratornich
potkanu, jako produktu degradace HD.

Vhodnost tohoto postupu pro prikaz a kvantitativni vyjadieni miry zasaZeni organizmu
yperitem byla ovéfena in vitro na vzorcich plazmy (plné krve) inkubovanych s pridavkem
yperitu. Zavedena metoda byla pouZita pro stanoveni TDG v krvi laboratornich potkant
vystavenych sirnému yperitu a dekontaminovanych nové navrhovanymi dekontaminacnimi
¢inidly. Na zdkladé namérené hladiny TDG byla vyhodnocena Uucinnost testovanych
dekontaminacnich smési vlci sirnému yperitu.

Prdce byla podpofena MO CR ,,Dlouhodobym zdmérem rozvoje organizace” — Zdravotnickd problematika ZHN“
Fakulty vojenského zdravotnictvi Hradec Kralové Univerzity obrany
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ZOBRAZOVACIA HMOTNOSTNA SPEKTROMETRIA NANOCASTIC zA
POUZITIA LASEROVEJ DESORPCIE/IONIZACIE A ANALYZATORU DOBY
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Vyskum nanocastic z poslednych obdobi vyrazne ovplyvnil diagnostiku, lieCbu a prevenciu
chorob a taktiez agrotechnoldgiu, priemysel a dalSie oblasti kazdodenného Zivota.

K detekcii nanocastic bola uZz skér pouzita metéda subatmosférickej laserovej
desorpcie/ionizacie (LDI) s orbitdlnou pascoul?. My sa v praci venujeme zobrazovacej
hmotnostnej spektrometrii nanocastic pomocou LDI s analyzatorom doby letu (TOF).
Studované boli zlaté nanocastice s priemerom 100 nm a strieborné nanocastice s priemerom
60, 80 a 100 nm. Suspenzia nanocastic v destilovanej vode a2 mM citrate sodnom bola
nandsana pouZzitim piezoelektrického pipetora umiestneného na x, y, z polohovacom systéme.
Pole 5 x 5 kvapiek s objemom 65 pl boli nanasané na mikroskopové skla pokryté vrstvou oxidu
cinu a india (ITO) a na leStené kremikové dosticky. Desorpcia a ionizacia bola uskutocnena
pomocou hmotnostného spektrometru Autoflex Speed (Bruker, Nemecko) vybaveného
pulznym laserom 355 nm Nd:YAG s frekvenciou 1000 Hz.

Dolezitou ulohou bolo stanovenie signdlu jednotlivych nanocastic, rozliSenie signdlu ¢astice od
pozadia a zlepSenie tohto rozliSenia s cielom detegovat ¢o najmensi pocet nanocastic za
ucelom ich vyuzitia ako nanocasticovych znaciek pri znaceni tkaniv. Boli porovnavané hodnoty
signalu zodpovedajlceho jednotlivym ¢asticiam pri pouZiti rozlicnych povrchov, rozpustadiel
a velkosti nanocastic. Vysledkom analyzy bolo stanovenie striebornych nanocastic ato
s priemerom 60, 80 a 100 nm vo vodnej suspenzii s koncentraciou 5 nanocastic v 65 pl kvapke.

Iprysiazhnyi, V., Bednatik, A., Zalud, M., Hegrova, V., Neuman, J., Preisler, J.: J. Am. Soc. Mass Spectrom. 34, 570 (2023)

27alud, M., Prysiazhnyi, V., Bednafik, A., Preisler, J.: J. Am. Soc. Mass Spectrom. Articles ASAP (2023)

Dakujeme za finanénu podporu Grantovej agentire Ceskej republiky (projekt GA21-122625).
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The hypothalamic-pituitary-adrenal axis is the primary endocrine axis that regulates response
of the stress. Activation of this axis leads to releasing glucocorticoid (cortisol) that regulates
physiological events and inhibits further HPA axis activation. Dysregulation of the
hypothalamic-pituitary-adrenal axis plays an important role in several endocrine and
psychiatric disorders, such as adrenal insufficiency, (ectopic) Cushing syndrome, major
depressive disorder, borderline personality disorder, or schizophrenia.

Hair cortisol concentration (HCC) belongs to relatively new methods of estimating cumulative
cortisol exposure over months. While plasma, saliva, and urine cortisol levels provide
immediate values in the organism, hair matrix allows for chronic exposure evaluation and
longitudinal monitoring. Large inter- and intraindividual variability of the hair sampling and
determination could be overcome by a segmentation approach — cutting the hair strand into
smaller segments and analyzing them independently.

Online (on-column) solid phase extraction liquid chromatography mass spectrometry (SPE LC
MS) using a surrogate analyte has been performed to quantify HCC in various segmented hair
samples. Based on the hair length, it was possible to obtain a relatively high number (3—6) of
segments possibly containing highly correlated HCC values.

Probabilistic multilevel (hierarchical) models were applied to volunteers’ hair for establishing
a parameter of decrease, which could then be used to correct for such a decrease in the hair
of the studied population. Consequently, the deviations from the corrections could then be
attributed to the effect of fluctuation or variability of HCC in a certain time point (segment),
e.g. episode, intervention, etc.

This work has been supported by the Ministry of Health of the Czech Republic, grant nr. NU23-08-00257. All
rights reserved.
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SLEDOVANI VLIVU UZiVANYCH LECIV NA SOUHRU HOSTITELE A JEHO
STREVNiI MIKROBIOTY POMOCi AUTOMATIZOVANE FUNKCNI
METABOLOMIKY
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Souhra ¢lovéka a jeho stfevniho mikrobiomu ma obousmérny vliv na zdravi. Zaroven ke zdravi
¢lovéka i strevni mikrobioty znacné pfispiva jak strava a jeji slozeni, tak i bézné uzivana léCiva.
Vzajemné interakce |éCiv a Zivin jsou vSak nedostatecné studovany, ¢astecné kvili omezenym
metodam pro jejich komplexni analyzu. Pro pokryti této rozsahlé skupiny metabolit(i bude
tfeba kombinace dvou metod. Prvni metoda se bude zabyvat metabolity produktd
biotransformace Iéciv v lidském téle a jejich tvorbou. Biotransformacni produkty |é¢iv mohou
byt generovany pomoci one-pot chemické syntézy, biomimetickych reakénich souprav a
rekombinantnich kvasinkovych expresnich systému. Vzniklé produkty budou analyzovany
pfistupem necilené metabolomiky za vyuziti GC-HRMS nebo LC-HRMS. Charakterizované
metabolity budou nasledné pfidany do zdroje referencni hmotnostni spektralni knihovny s
vysokym rozliSenim pro zlepSeni anotaci v naslednych metabolomickych studiich. Druha
metoda je zamérena na stranku vyzivy, konkrétné na metabolomické profilovani kyselin
s krdtkym mastnym fetézcem vznikajicich z vldkniny. Pro jejich studium bude vyuZit test
simultdanniho objevu a kvantifikace (SQUAD, zangl. simultaneous discovery and
quantification). Bude to provedeno pomoci GC-[full scan/SIM]-MS. Kombinace téchto dvou
nastroju nasledné pomuze k rozvinuti komplexni analyzy interakci le€iva-ziviny mozné k vyuziti
v klinickych pfipadovych studiich a tim i k dalSimu vyvoji personalizované mediciny.

Podékovani patri Vyzkumné Infrastrukture RECETOX Rl (No LM2023069), H2020 CETOCOEN Excellence 857560 a
OP RDE CZ.02.1.01/0.0/0.0/17_043/0009632. Tato publikace odrdZi pouze ndzor autora a Evropskd komise
nenese odpovédnost za jakékoli pouZiti informaci, které obsahuje.
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Derivatization of oligosaccharides and glycans released from glycoproteins represents a
crucial step of their analysis by capillary electrophoresis (CE), liquid chromatography (LC) and
mass spectrometry (MS)¥2. Since saccharides usually do not contain any chromophore or
fluorophore in the structure, the labeling is required for detection by optical methods such as
UV/Vis or fluorescence. The ionizable labeling tags also positively effect ionization efficiency
in MS analysis. The 2-aminobenzamide (2-AB) represents a most commonly used label for LC
analysis, however, a major drawback of 2-AB is poor ionization efficiency when analyzing
oligosaccharide and glycan structures by ESI-MS. Furthermore, the labeling of saccharides by
2-AB is based on reductive amination chemistry, characterized by a low reaction yield and
requiring a reducing agent present in the reaction mixture. The second most common type of
labeling is based on hydrazone formation chemistry, which is simpler, does not require
reducing agents and is performed under mild reaction conditions?.

In this work, we present the synthesis of a new fluorescent label suitable for oligosaccharides
and glycan analysis by LC with fluorescence and MS detection (LC/FLD-MS). The novel
hydrazide derivative of dipyrrometheneboron difluoride (BODIPY) has been synthesized from
2,4-dimethylpyrrole, methyl 4-chloro-4-oxobutanoate and boron trifluoride etherate followed
by hydrazinolysis. The novel synthesized label was characterized by several analytical methods
including UV/Vis and fluorescence spectroscopy, and MS. Derivatization of oligosaccharides
and N-linked glycans by novel fluorescent label was performed via hydrazone formation
chemistry under mild conditions followed by LC/FLD-MS analysis.

! Hajba L., Csanky E., Guttman A., Anal. Chim. Acta 943, 8 (2016).
2Smolkova D., Cmelik R., Lavicka J., Trends Anal. Chem. 163 (2023).

This work was supported by the Grant Agency of the Czech Republic [22-00236S], Masaryk University
[MUNI/A/1232/2021], and the institutional research plan [RVO: 68081715].
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Cilem projektu je vytvofit inovativni a vysoce citlivé hmotnostni spektrometrické metody pro
rychlou analyzu stopovych tékavych organickych sloucenin (VOC) ve vzduchu a dechu na
zakladé podrobného pochopeni iontové chemie v plynnych médiich. Hlavnim zamérenim
vyzkumu je absolutni kvantifikace stopového mnoiZstvi VOC v redlném case bez nutnosti
separace nebo extrakce, coz predstavuje stale velkou vyzvu. Dosavadni techniky, které se
nejvice blizi splnéni téchto pozadavk(, jsou SIFT-MS, PTR-MS a SIFDT-MS. Dalsi relevantni
technikou je SESI-MS, ktera se vyznacuje vysokou citlivosti. Pfehled dosavadnich diléich
vysledk( bude predstaven formou posterového sdéleni.

Podékovdni Akademickd prémie, Akademie véd Ceské republiky.
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3 Institute of Geological Sciences, Freie Universitat Berlin, MalteserstraRe 74-100,D-12249 Berlin, Germany

Nanometer to micrometer size ice particles as constitute of cosmic dust can originate from
comets, plumes on icy satellites, hypervelocity meteoroid impacts on different icy surfaces.
Mass spectrometric measurements of the molecular composition of such ice grains from
Enceladus with the Cosmic Dust Analyzer on the Cassini spacecraft revealed the presence of
organic molecules with masses over 200 amu. For future missions thus it is essential to have
laboratory source of hypervelocity ice particles, which facilitates testing of new generation of
the space high resolution mass spectrometric detectors. This requirement can be divided into
two conceptual parts: the ice particle generation and the ice particle acceleration. We have
developed instrument SELINA (Selected Ice Nanoparticle Accelerator) which resolves the ice
particle generation part of the task. On the basis of our mass spectrometry experience we
have applied and combined existing techniques to produce well defined beam of size selected
icy nanoparticles on the output of the apparatus.

The highly charged water droplets are generated via electrospray ionization source with
subsequent transfer from atmosphere pressure into the vacuum accompanied by the
evaporative cooling and transition of water droplets from liquid phase to ice. The combination
of two frequency controlled quadrupoles with differential pumping allows to produce charged
particle beams of specified narrow size distributions within a range of 50-1000 nm diameter
with 0.1-1 Hz repetition rates. The individual particle charge and velocity is measured by the
non-destructive single pass charge detector. Special efforts were made to design SELINA as a
compact transportable apparatus. As a result, all parts of instrument can be fitted on the two
19” cart (except for mechanical pumps) including control electronics. This allows to combine
SELINA particle source with different stationary accelerators.
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Laserova desorpce za Ucasti substratu (SALD) spojend s hmotnostni spektrometrii ICP MS je
vhodnou technikou zavadéni intaktnich nanoéastic nanesenych na plastovych povrsich.%3
Imunochemické eseje jsou univerzalni imunoanalytickou metodou pro kvantitativni stanoveni
fady biologicky vyznamnych molekul, na které je moZzna vazba vhodné protilatky. Tyto eseje
vyuzivaji zpravidla enzymatické amplifikace predevSiim v sendvicovém provedeni
imobilizovaném na vhodném povrchu. VyuZiti nanocastic jako znacek a ICP MS jako velmi
citlivého detektoru je moznou alternativou stavajicich detekénich schémat.

Cilem prace bylo vyvinout metodu modelového imunostanoveni v sendvicovém formatu
s detekcni znackou v podobé zlaté nanocastice. Dale bylo nutno nalézt vhodné podminky
mapovani pomoci laserové ablace, které by byly slucitelné s desorpci intaktnich nanocastic
s jejich naslednou detekci jakoZto jednotlivych znacek

1 Pes, Ondrej, et al. "Off-line coupling of capillary electrophoresis to substrate-assisted laser desorption inductively coupled plasma mass
spectrometry." Analytical chemistry 80.22 (2008): 8725-8732.

2. Benesova, lva, et al. "Direct analysis of gold nanoparticles from dried droplets using substrate-assisted laser desorption single particle-
ICPMS." Analytical chemistry 88.5 (2016): 2576-2582.

3. Stiborek, Marek, et al. "Infrared Laser Desorption of Intact Nanoparticles for Digital Tissue Imaging." Analytical Chemistry (2022).

Dékujeme za finanéni podporu Grantové agentufe CR (NU22-05-00042) a Ministerstvu Skolstvi, middeZe a
télovychovy CR (MUNI/A/1192/2020).
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Kosmetika s obsahem konopi pfedstavuje v soucasnosti vyznamnou cast legalniho trhu
s konopnymi produkty. Predbézné studie ukazaly potencidlni terapeutické ucinky kanabinoid(
pfi aplikaci na kdzi, coz vedlo k nartstu popularity konopnych krém, které jsou casto
potiebu analytickych metod pouzivanych pro kontrolu kvality téchto vyrobk( a regulaci
zakazanych kanabinoidu. Prestoze byly jiz dfive predstaveny ovérené analytické metody pro
hydrofobni kosmetiku, analyza dvoufdzovych systému( (krémy typu olej ve vodé a jejich
protéjsky krémy typu voda v oleji) se ukdzala jako naro¢na kvili znaéné variabilité chemického
sloZzeni rliznych krémovych matric.

Hlavnim cilem této studie je vyvinout a validovat komplexni metodu extrakce krém, ktera by
byla kompatibilni s kapalinovou chromatografii s hmotnostnim spektrometrem, a ktera by
byla pouzitelnd na Sirokou skalu krémd.

Nase studie ukdzala, Ze je nutna samostatnd metoda extrakce pro oba hlavni typy krému.
Zatimco krémy typu voda v oleji Ize jednoduse zfedit a analyzovat, pozorovali jsme, Ze
emulgdtory pouzivané v krémech typu olej ve vodé zpUsobuji vyznamné matricové efekty,
které ovlivauji kvantitativni analyzu pfi pouziti hmotnostniho spektrometru. Pro redukci
téchto efektl byla optimalizovana metoda extrakce na tuhou fazi, coz vedlo k purifikovanym
extraktim a vyssi presnosti a preciznosti analyzy. Obé metody extrakce byly validovény a
nasledné pouzity k ur€eni hladin hlavnich kanabinoidd v kosmetickych krémech zakoupenych
na ceském trhu.
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Lipids are diverse endogenous biomolecules that play an important role in human metabolism.
Their dysregulation is related to many serious diseases, e.g., various types of cancer.
Pancreatic ductal adenocarcinoma (PDAC) is one of the most common causes of cancer-
related deaths worldwide, with an average 5-year survival rate of less than 10%.
Comprehensive lipid profiling currently appears to be a possible way of early detection of this
type of cancer. Mass spectrometry is the primary technique for lipidomic analysis, and the
connection to separation methods enables the identification and quantification of a large
number of lipids from various lipid categories.

The main objective of this study was to apply our robust and high-throughput quantitative
reversed-phase ultrahigh-performance liquid chromatography (RP-UHPLC) method to the
lipidomic profiling of PDAC patients'. The main advantage of separation in RP mode is the
possibility of distinguishing isobaric molecules due to the predictable retention behavior of
logical lipid series. This approach allows the quantitation of more lipid species than in case of
other lipid class separation methods. The UHPLC is coupled to a low-resolution mass
spectrometer, where the characteristic transitions of each lipid species were measured by
multiple reaction monitoring (MRM) scanning.

This fully validated method enables the quantitation of more than 450 lipid species in PDAC
samples, healthy volunteers, and long-term survivors of PDAC (more than 5-year survival
without recurrence). The unsupervised PCA without sample classification and supervised
OPLS-DA with known sample classification were performed to visualize dysregulated lipids in
PDAC samples. The most downregulated lipid classes include sphingolipids with very long fatty
acyl chains (e.g., SM 41:1;02 and Cer 41:1;02), which is in agreement with previously
published data®.These results provide clear evidence that long-term survivors retain
characteristics of the cancer group, which indicates that the changes in sphingolipid
metabolism are permanent even after recovery from PDAC.

1Vankova Z., Peterka O., Chocholouskova M., Wolrab D., Jirasko R., Hol¢apek M.: Anal. Bioanal. Chem. 44, 1 (2022)
2D. Wolrab a 27 spoluautor(: Nat. Commun. 13,124 (2022).

This work was supported by the Czech Science Foundation (GACR) project No. 21-20238S.
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Vyznam a vyuziti terapeutickych oligonukleotidli v genové a antisense terapii v poslednich
letech vyznamné rostel. ,Pfirozené” oligonukleotidy jsou citlivé k bunéénym nukledzam.
Synteticky ptipravované terapeutické oligonukleotidy se chemicky modifikuji za ucelem
zvyseni rezistence vUici témto enzymUm, cozZ vede ke zvySeni jejich in vivo stability, a tedy i
uéinnosti®. Jednim z nejéastéjsich typd modifikace je tzv. thiofosfatovd substituce, kde je jeden
(nebo vice) atoma kysliku, ktery se nepodili na fosfodiesterové vazbé, nahrazen sirou. Tato
modifikace vede ke vzniku chirdlniho centra na atomu fosforu a tvorbé 2" diastereomerd, kde
n je pocet thiofosfatovych substituci (PS). Diastereomery vykazuji rizné fyzikalné-chemické
vlastnosti a mohou tedy byt separovany v klasickém reverznim maédu kapalinové
chromatografie. Pfi vy$sSim poctu thiofosfatovych substituci je ale pocet potencidlné
separovatelnych diastereomer( tak velky, Ze je neni moZné separovat na zakladni linii
dostupnymi chromatografickymi technikami. Vysledkem jsou Siroké piky s castecné
separovanymi diastereomery, které nelze spolehlivé vyhodnotit. V soucasné dobé se
k chromatografické analyze terapeutickych oligonukleotidd vyuZiva zejména dvou pristupa: i)
potlaceni separace diastereomer(l pouzitim iontové-parovych ¢inidel v kombinaci s reverzni
stacionarni fazi; ii) vyuziti hydrofilni interakéni kapalinové chromatografie (HILIC), ktera
neposkytuje separaci diastereomer(3. Druhy ze zmifiovanych pfistupd je vyhodny zejména
diky bezproblémové kompatibilité s MS detekci.

Pro analyzu komplexnich vzork(, naptiklad vzorkd plazmy, kde je vyuZziti hmotnostni detekce
nezbytnosti, mlze byt HILIC vhodnou volbou. Proto byl v této praci nejprve testovan vliv
raznych chromatografickych podminek (napf. pH vodné slozky mobilni faze, typ pufru,
koncentrace pufru, separacni teplota) na retenci a separaci modelovych thiofosfatovych
oligonukleotidd na amidové stacionarnifazi. Byla vybrana sada oligonukleotidi obsahujici pIné
modifikovany 21 mer (terapeuticky oligonukleotid prvni generace) a jeho typické necistoty (20
mer, 19 mer a 18 mer, vzdy zkrdceny na 5" konci). Sada byla doplnéna o kratké oligonukleotidy
(2-6 mer) srdznym poctem thiofosfatovych substituci. Byl sledovan vliv vyse uvedenych
chromatografickych parametrd predevsim na rozliSeni rGzné dlouhych oligonukleotidd a
oligonukleotiddi s rdznym poctem thiofosfatovych modifikaci. Ziskané poznatky byly
aplikovany na analyzu nepurifikovaného 18 mer oligonukleotidu, ktery je analogem k
pripravku Spinraza vyuzivanému k |éCbé spindini svalové atrofie. Cilem bylo separovat
necistoty od hlavniho piku a identifikovat je pomoci MS. Na zavér byl analyzovan vzorek
plazmy pacientl Ié¢enych Spinrazou.

1 Andersson S., Antonsson M., Elebring M., Jansson-L6fmark R., Weidolf L.: Drug Discov. Today 23, 1733 (2018).
2 Goyon A., Yehl P., Zhang K.: J. Pharm. Biomed. Anal. 182, 113105 (2020).
3 Lardeux H., Guillarme D., D’Atri V.: J. Chromatogr. A 1690, 463785 (2023).
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Cholesterol je dlleZitou soucasti bunék savci a naruseni jeho homeostazy a biochemickych
procesll je projevem mnoha onemocnénich. Lokalizace cholesterolu v ZivociSnych tkanich je
zasadni pro lepsi pochopeni téchto procesu. Jako U¢inna metoda pro lokalizaci cholesterolu
byla popsana zobrazovaci hmotnostni spektrometrii (MSl) s vyuZitim MALDI iontového zdroje
a depozice stfibral. V prezentované praci jsme testovali a optimalizovali tepelné napafovani
stfibra jako alternativni techniku k depozici naprasovdanim pro MALDI MSI cholesterolu.
Struktura naparfenych vrstev byla studovdna s vyuZitim skenovaciho elektronového
mikroskopu. Vrstva stfibra o tloustce 6 nm poskytla optimalni Gcinnost ionizace a dobré
rozliSeni hmotnostnich spekter. Depozice ultratenkého nanofilmu stfibra umoznila nastavit
laterdlni rozliseni MALDI MSI s krokem az 5 um. Optimalizovanou metodu jsme pouZili k
vizualizaci distribuce cholesterolu v mozcich mysiho modelu APP/PS1, coZ je model, ktery se
podobd patologii Alzheimerovy choroby. V mozku mysi se mimo jiné vytvari senilni plak
amyloidu B. Zjistili jsme, Ze cholesterol byl rovhomérné distribuovan v tkani frontalni kdry, bez
znamek akumulace v regionech senilniho plaku. Dale jsme zkoumali pfitomnost a distribuci
cholesterolu v fezech lidské srdecni tkané postizené transthyretinovou srdec¢ni amyloidézou
(ATTR). Identifikovali jsme pritomnost vyssiho mnozstvi cholesterolu v oblastech s ulozenym
amyloidem, ale Uplna kolokalizace pozorovana nebyla.

! Dufresne M., Thomas A., Breault-Turcot J., Masson J.-F., Chaurand P.: Anal. Chem. 85, 3318 (2013).

Podporeno projektem Ndrodni institut pro vyzkum metabolickych a kardiovaskuldrnich onemocnéni (Program
EXCELES, ID: LX22NPO5104) — Financovdno Evropskou unii — Next Generation EU.
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