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MLADI VPRED

Mladi vyzkumnici budou prezentovat své vysledky formou kratkych prednasek v odpoledni sekci ,, Mladi
vpred“ ve Ctvrtek 12. zari 2024. Nejlepsi pfedndaska bude ocenéna ,,Cenou za nejlepsi pfedndasku v sekci
MIadi vpred”. Vyherce ziskdvad hrazenou Uéast a moZnost prednaset na 26. Skole hmotnostni
spektrometrie v roce 2025. Sponzorem soutézZe je spolecnost Pragolab s.r.o.

16:30 — 16:45 Demonstrating scalable analysis of the human chemical exposome by
automated LLE-GC-[EI]-Orbitrap MS

Katerina Coufalikova

16:45 - 17:00 Mapovani distribuce rostlinnych hormoni na (sub)bunécné trovni

Jakub Lemberk

17:00 - 17:15 Multiomicky pfistup pro diagnézu a monitoring Iécby u pediatrickych
pacientt trpicich idiopatickymi stfevnimi zanéty

Jakub Rozhon

17:15-17:30 Farmakokinetické studie novych psychoaktivnich latek s vyuzitim
UHPLC MS/MS
Magdaléna Vdagnerovad

17:30-17:45 Effect of side chain functional groups on nitrile imine cross-linking in
peptide gas-phase ions
Mikulas Vik

17:45 - 18:00 Efektivni extrakce a purifikace vzorka z bunécnych populaci kofenové
Spicky Arabidopsis thaliana

Pavel Hladik
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DEMONSTRATING SCALABLE ANALYSIS OF THE HUMAN CHEMICAL
EXPOSOME BY AUTOMATED LIQUID-LIQUID EXTRACTION GAS
CHROMATOGRAPHY — ELECTRON IONIZATION — ORBITRAP MASS
SPECTROMETRY (LLE-GC-[EI]-ORBITRAP MS
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Measuring chemical exposure in large-scales studies is analytically challenging in term of robustness
and reproducibility, as well as laboriousness of the entire procedure. Manual sample preparation is
time consuming, requires high solvent consumption and contributes to sample-to-sample variation.
Sequential on-line sample preparation offers a solution, but throughput is currently lacking in routine
application. We have developed a fully automated sample preparation workflow coupled to gas
chromatography — electron ionization — Orbitrap mass spectrometry (GC-[El]-Orbitrap MS) for large-
scale screening of chemical exposure agents in blood.

Within the framework of the ATHLETE (Advancing Tools for Human Early Lifecourse Exposome
Research and Translation) project, the developed method has been applied to 754 adolescents of the
Human Early Life Exposome (HELIX) cohort. Prior to instrumental analysis, plasma (100 pL) underwent
sequential liquid-liquid extraction (LLE) via TriPlus RSH autosampler and extract injected (6 uL) on-line
to programmable-temperature vaporizing (PTV) injector. LLE comprised addition of formic acid and
isooctane containing deuterated internal standards to plasma, with vortexing (3 min, 1200 rpm) and
centrifugation (3 min, 4800 rpm) for efficient mixing and extract separation. Analytes were separated
on a 5-type column with 15-minute temperature gradient and mass spectra were recorded from 70-
700 m/z at 60,000 resolving power. Quality assurance and quality control included the analysis of
certified mixtures of alkanes and polychlorinated biphenyls, alongside the standard reference
materials (SRM) materials NIST 1950, NIST 1957, NIST 1958 in each analytical batch.

QA/QC data were processed via targeted data processing using Skyline for small molecules. Selective
ion integrations shows that batches show acceptable quality for future untargeted data processing.
Average relative standard deviations (RSD) of peak areas for spiked D7 cholesterol and respective
endogenous analyte are 25 % and 23 %, respectively. Retention time drift of 29 polychlorinated
biphenyls measured in NIST SRM 1958 material bookending analytical batches 2-20 was 0.08 — 0.14
minutes. Deviation in accurate mass measurement for polybrominated diphenyl ether 28 and
polybrominated diphenyl ether 153, representing ions at upper and lower end of m/z channel were in
range 1.9 —(-2.2) ppm; 2.8 — (-3.3) ppm, respectively. The evaluated performance of the analysis assay
and untargeted identification results will be presented.

Acknowledgement belongs to the RECETOX Research Infrastructure (NoLM2023069) and Teaming (H2020
CETOCOEN Excellence 857560 and OP RDE CZ.02.1.01/0.0/0.0/17_043/0009632) project.



MAPOVANI DISTRIBUCE ROSTLINNYCH HORMONU NA (SUB)BUNECNE
UROVNI

JAKUB LEMBERK?, PAVEL HLADIK?, VLADIMIR SKALICKY2, RENE LENOBEL, IVAN PETRIK?,
ONDREJ NOVAK:!

L aborator ristovych requldtort, Ustav experimentdini botaniky Akademie véd Ceské republiky & Univerzity
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Rostlinné hormony neboli fytohormony jsou pfirozené se vyskytujici organické slouceniny, které
plsobi jako bioaktivni signalni molekuly a maji vyznamny vliv na fyziologické procesy a vyvoj rostlin.
Hraji stézejni roli v adaptaci rostlin na stres a ménici se podminky prosttedi. Velmi nizka koncentrace,
v niz se fytohormony vyskytuji, predstavuje pro jejich pfimou analyzu a kvantifikaci prekazku, kterou
se podafilo prekonat az diky nedavnému pokroku v hmotnostni spektrometriit a purifikacnich technikz.
Nase znalosti o dynamickém rozloZzeni fytohormonl na subceluldrni Urovni vsak stale zUstavaji
neuplné. Z téchto divodu je daleZité vyvinout nové metodologické pristupy, které by ndm umoznili
zlepsit vysledky subceluldrni frakcionace a izolace.

Vtomto vyzkumu byla vyvinuta metoda simultanniho tfidéni a izolace organel®* z celych rostlin
modelové rostliny Arabidopsis thaliana za vyuZiti fluorescenéné aktivovaného pritokového cytometru
(FACS) a vybranych specifickych fluorochromu. K uréeni obohacenosti frakci o jednotlivé organely byla
provedena genealogicka analyza pomoci hmotnosti spektrometrie.

Dale byl FACS vyuzit k tridéni protoplastl ziskanych z fluorescenc¢né znacenych bunéénych populaci
kofenové Spicky A. thaliana*. Natfidéné protoplasty byly obarveny fluorochromy pro jednotlivé
organely a opétovné sortovany. Tento krok je ovSiem nutné jesté optimalizovat, napf. eliminovat ztraty
mezi tfidénimi, nebo zajistit rovhomérnou homogenizaci protoplasta.

Cilem této prdce je z nasbiranych ,dvojité-natfidénych” frakci extrahovat a kvantifikovat metabolické
profily fytohormond pomoci kapalinové chromatografie ve spojeni s hmotnosti spektrometrii (LC-
MS/MS) a sestrojit mapu distribuce fytohormond na Urovni organel v kofenové Spicce A. thaliana.
Poznatky by pomohly objasnit metabolom a (sub)bunécny transport fytohormona a prohloubit nase
porozuméni vztahu rostlinnych hormont se souvisejicimi bunéénymi procesy.

1 Novdk O., Napier R., Ljung K.: Zooming In on Plant Hormone Analysis: Tissue- and Cell-Specific Approaches. Annu Rev Plant Biol. 68: 323—
48, (2017).

2Hladik P., Pet¥ik I., Zukauskaité A., Novak O., Péncik A.: Metabolic profiles of 2-oxindole-3-acetyl-amino acid conjugates differ in various
plant species. Front. Plant Sci. 14 (2023).

3 Skalicky V., Antoniadi I., Péncik A., Chamrad I., Lenobel R., Kube$ M.F., Zatloukal M., Zukauskaité A., Strnad M., Ljung K. and Novak O.:
Fluorescence-activated multi-organelle mapping of subcellular plant hormone distribution. The Plant Journal, 116: 1825-1841 (2023).
4Petersson S.V., Johansson A.l., Kowalczyk M., Makoveychuk A., Wang J.Y., Moritz T., Grebe M., Benfey P.N., Sandberg G., Ljung K.: An auxin
gradient and maximum in the Arabidopsis root apex shown by high-resolution cell-specific analysis of IAA distribution and synthesis. Plant
Cell 21: 1659-1668, (2009).

Tato prdce byla realizovana za podpory ERDF programu OP JAK projektu Nové poznatky pro plodiny nové
generace (TANGENC, CZ.02.01.01/00/22_008/0004581).



MULTIOMICKY PRiSTUP PRO DIAGNOZU A MONITORING LECBY U
PEDIATRICKYCH PACIENTU TRPICICH IDIOPATICKYMI STREVNIMI ZANETY
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Uvod: Chronickd onemocnéni projevujici se opakovanymi zanéty gastrointestinalniho traktu (GIT) jsou
znama pod ndzvem idiopatické stfevni onemocnéni (angl.: inflammatory bowel disease; IBD). Hlavnimi
podtypy IBD jsou ulcerdzni kolitida (UC) a Crohnova choroba (CD). UC je charakterizovana zanétem
Zaludecni sliznice postihujicim celé tlusté stfevo nebo jeho ¢ast. Naproti tomu CD je charakterizovana
zanétlivym lézemi v rdmci celého GIT. Standardni monitorovaci postupy, jako je naptiklad detekce
kalprotektinu ve stolici, poskytuji nizsi citlivost a vysokou variabilitu mezi vzorky pacient(. Proto byl
v rdmci této studie zvolen multiomicky pristup analyzy vzork( zahrnujici charakteristické zmény v
lipidomu a proteomu détskych pacientl trpicich UC a CD v porovnani se zdravymi kontrolami s cilem
najit zmény souvisejici s témito onemocnénimi.

Metody: Byla provedena lipidomicka analyza séra détskych pacient trpicich UC (n=31), CD (n=43) a
zdravych kontrol (n = 27). Analyza byla provedena pomoci HPLC-MS/MS na pfistrojich Exion LC (Sciex)
a QTRAP 6500+ (Sciex). Separace vice nez 700 lipd{l v rdmci 20+ lipidovych tfid probéhla na koloné BEH
C8 (2.1 mm, 100 mm, 1.7 um, Waters). Proteomicka analyza byla provedena ze sér vybranych UC
(n=7), CD (n=8) a kontrolnich (n=11) pacientd za pomoci spojeni kapilarni kapalinové
chromatografie (Ultimate 3000 RSLCnano, Thermo Scientific) s tandemovou hmotnostni spektrometrii
(Bruker Daltonics TimsTOF Pro 2), pficemz bylo detekovano celkem 151 protiend a peptidd. Vysledky
byly vyhodnoceny pomoci univariantnich a multivariantnich statistickych metod.

Vysledky: Multivariantni analyza pomoci analyzy hlavnich komponent lipidomu IBD pacientl odhalila
jejich ¢astecnou separaci od zdravych kontrol. V séru CD pacientli bylo pozorovano systematické
snizeni hladiny fosfatidylcholinovych plasmalogent a sfingomyelind. Dale byla u vsech IBD pacientl
pozorovana vyznamné zvySena hladina kyseliny dokosahexaenové (DHA ¢i FA 22:6) ve srovnani s
kontrolami. Proteom IBD pacientl odhalil bunéc¢né odpovédi organismu na zanét, a to prostrednictvim
proteinl akutni faze (SHBG, a2-makroglobulin, inhibitor inter-a-trypsinu), koagulacnich faktor( (FXIl,
plasminogen, protein S, kallikrein, anitrombin Ill, angiotensinogen a jiné), proteinovych reaktant(
vramci imunity (C1, C2, faktor H komplementu, IgAl, IgA2, 1gG2, I1gG3, «k-variabilni fetézce
imunoglobulin(i a dalsi) a antioxidativniho systému (cerruloplasmin, AMBP) a také protein( spojenych
s transportem a metabolismem lipid (ApoCl, ApoCll, ApoClll, ApoAll, ApoM, ApoE atd).

Zavér: Systematické zmény v lipidomu a proteomu poukazuji na souvislost s chronickymi zanétlivymi
procesy, pficemz u CD pacient( byly tyto zmény zavaznéjsi, coz podporuji i klinické udaje. Na zakladé
této studie by mohla byt dikladnéji prozkoumana mira celkové patologie IBD onemocnéni a efektivita
procesu jeho lécby, at uz konzervativniho, ¢i biologického plvodu.

Grantovd podpora: MZ CR - RVO (FNOI, 00098892).



FARMAKOKINETICKE STUDIE NOVYCH PSYCHOAKTIVNICH LATEK S VYUZITIM
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latky (NPS, z angl. New Psychoactive Substances). VétSinou se jednd o analogy existujicich
kontrolovanych drog, nebo o nové syntetizované latky, které jsou vytvoreny tak, aby napodobovaly
¢i rozsifovaly psychoaktivni ucinky jiz zndmych a zakdzanych latek. Tyto slouceniny casto nejsou
kontrolovany mezindrodnimi zdkony o drogach a mohou byt distribuovany bez omezeni na verejné
pristupnych internetovych strankach:. NPS obecné predstavuji velké zdravotni a socidlni hrozby
podobné tém, které jsou spojeny se znamé;jsimi kontrolovanymi latkami. V disledku uZiti téchto latek
jiz byla zaznamenana celd fada akutnich intoxikaci a Umrti2. Za Géelem ziskavani védeckych poznatki
charakterizujicich zdravotni rizika NPS je nutné provadét rozsahlé toxikologické testy a klinické studie.
PrestozZe jsou konkrétni NPS na trhu i nékolik let, jejich farmakologické a toxikologické ucinky casto
nebyvaji dikladné prozkoumany. Jednim z primarnich krokl je pochopeni farmakokinetiky, k ¢emuz
je nezbytnd komplexni analyza biologickych vzorkd. Béhem farmakokinetickych studii se sleduje
koncentrace latky a jejich hlavnich metabolitl v biologickém materialu v zavislosti na ¢ase. Tato prace
se zabyva vyvojem a validaci UHPLC-MS/MS metod pro analyzu aktudlnich NPS — methoxfenidinu
(MXP), hexahydrokanabinolu (HHC) a 25E-NBOH — v biologickém materiadlu v rdmci farmakokinetickych
studii. Jako realné vzorky byly vyuzity tkané a krevni sérum potkan( kmene Wistar. Vzhledem
k slozZitosti matrice byl kladen ddraz na eliminaci matricového efektu. Byly vyzkouseny a porovnany
rtzné extrakéni metody — proteinova precipitace, extrakce kapaliny kapalinou, vysolovani ¢i extrakce
pevnou fazi. V ramci optimalizace chromatografickych podminek byl zohlednén vybér kolony, nastfik
vzorku, sloZzeni mobilnich fazi, gradient a pritok mobilnich fazi, aby analyza poskytovala co nejlepsi
chromatografické rozliseni analytl v co nejkratSim case. Vyvinuté metody byly Uspésné validovany
podle doporuceni Evropské lékové agentury (EMA) a byly pouzity pro analyzu realnych vzorkd
potkanich tkani a krevniho séra po poddani pfislusné NPS. Ziskand data slouZi k vytvoreni
farmakokinetickych kfivek jednotlivych NPS, které jsou dale korelovany s behaviordlnimi studiemi
potkan(, které vedou k hlubsimu pochopeni farmakologickych ucinkd studovanych NPS.

! United Nations Office on Drugs and Crime: World Drug Report 2023 - Executive Summary. World Drug Report, Vienna 2023.

2 European Monitoring Centre for Drugs and Drug Addiction: The Drug Situation in Europe up to 2023 — an Overview and Assessment of

Emerging Threats and New Developments. European Drug Report, Lisbon 2023.

Tento vystup vznikl v ramci projektu Specifického vysokoskolského vyzkumu — projekt ¢. A2_FCHI_2024_0489.



EFFECT OF SIDE CHAIN FUNCTIONAL GROUPS ON NITRILE IMINE CROSS-
LINKING IN PEPTIDE GAS-PHASE IONS
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Photochemical cross-linking is a widely adopted method for studying protein-protein and protein-
nucleic acid complexes. A phototag attached to the studied compound undergoes photodissociation,
forming a transient reactive intermediate that rapidly reacts with the proximal functional groups to
form a covalent bond. Nitrile imines, produced by dissociation of 2,5-diaryltetrazole tags have been
shown to be effective cross-linkers in gas-phase peptide ionst. The tetrazole group attached to the
peptide C-terminus readily dissociates upon UV light irradiation, forming a nitrile imine moiety that
selectively cross-links to the N-terminal peptide chain residue and forms a cyclic peptide structure.
To investigate the effects of side chain functional groups on cross-linking, we varied the N-terminal
residues of tetrazole-peptide conjugates and studied the gas-phase ions using tandem mass
spectrometry, cyclic ion mobility, Born-Oppenheimer molecular dynamics (BOMD) and density
functional theory (DFT) calculations. To gain further insight into the reactivity of N-terminal amide and
side chain groups, we introduced specific modifications: esterification of the Asp and Glu side chain
carboxyl groups, and methylation of the Lys amine group. Furthermore, exhaustive hydrogen-
deuterium exchange and accurate mass measurement provided valuable information regarding the
fragment identity.

The conjugates were subjected to UVPD dissociation in the MS2 step, forming -N, fragments with up to
41% efficiency. The -N, fragments were isolated and further fragmented by CID-MS? with cross-linking
yields ranging from 40% to 89%, demonstrating a high efficiency of the cross-linking process. Several
fragmentation pathways were identified alongside the linear peptide chain fragmentation. Conjugates
with N-terminal basic amino acid residues showed a prevalent loss of phenylhydrazine followed by a
loss of neutral internal residues, indicating cyclization of the peptide. The atypical loss of the N-
terminal residue side chain and subsequent internal amino acid neutral losses pointed toward cross-
linking at the N-terminal amide. Losses of internal neutral residues within the peptide chain confirmed
cyclization. Cyclic ion mobility measurements and BOMD and DFT calculations provided
complementary information regarding the gas-phase conformation of the conjugates and reaction
thermodynamics.

Our multimodal approach allowed us to investigate the effects of side chain functional groups on nitrile
imine cross-linking of peptide gas-phase ions, probing the applicability of this novel method.

1J. Wan, J., Nytka, M., Qian, H., Vu, K., Lemr, K., Turecek, F. ). Am. Soc. Mass Spectrom. 35, 344 (2024). doi: 10.1021/jasms.3c00379



EFEKTIVNI EXTRAKCE A PURIFIKACE VZORKU Z BUNECNYCH POPULACI
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Spravny rust a vyvoj rostlin je fizen rostlinnymi hormony neboli fytohormony. Stanoveni téchto
chemicky rlznorodych sloucenin v rostlinnych extraktech je velmi naro¢né z dlvodu jejich velmi nizké
koncentrace, kterd se pohybuje v pmol az fmol na gram rostlinné hmoty. Dalsi prekdzkou v jejich
stanoveni je navic komplexnost rostlinného metabolomu, jenz dosahuje az stovky tisic sloucenin, které
jsou pritomny na mnohem vyssich hladinach a vytvareji silné matri¢ni efekty. Nicméné, diky velkému
rozvoji pristrojového vybaveni a vyvoji mikro-extrakcnich a purifika¢nich metod v poslednich letech,
jsme schopni provadét analyzu fytohormon( v fadech miligram( rostlinného materialu:2.

Kazdy rostlinny hormon, narozdil od Zivocisnych, ovliviiuje v rostliné velké mnoZstvi vyvojovych
procest na zdkladé jeho koncentrace a mista Ucinku. Z tohoto dlivodu je dileZité sledovat jejich
mnozstvi v konkrétnich bunécnych typech a organelach. V nasem vyzkumu byl vyuzit fluorescencné
aktivovany pratokovy cytometr (FACS), kterym byly tfidény fluorescencné znacené bunécné populace
z kotenové spicky modelové rostliny husenic¢ku rolniho (Arabidopsis thaliana). Z téchto populaci byly
nasledné extrahovany a kvantifikovany metabolické profily rostlinnych hormond pomoci kapalinové
chromatografie ve spojeni s tandemovou hmotnosti spektrometrii (LC-MS/MS).

Tato metodika nicméné prindsi nékolik uskali, a to jak jiz zmifované nizké hladiny fytohormon, tak
také vysoké koncentrace soli v tfidicim pufru. Pro méfeni je tedy nutné vzorky odsolit, a zaroven
zachovat vysokou navratnost téchto procesud. Pro tento Ucel byla testovdana mikro-extrakce na tuhé
fazi pomoci plnénych Spicek (USPE-PT), ktera byla vyuZita v jiz dfive publikovanych pracichs4, Tato
metoda nicméné prokdzala Spatnou robustnost, a proto byla optimalizovana extrakce na tuhé fazi s
disperzni matrici (DSPE), ktera vykazuje dobrou linearitu, robustnost a ndvratnost analyt(, a umoziiuje
nam kvantifikovat rostlinné hormony v populacich obsahujicich pouze 50 000 bunék. Cilem této prace
je tedy vyvinout analytickou metodu, ktera poslouzi pro sestrojeni detailni mapy rostlinnych hormonli
v kofenové Spicce A. thaliana.

1 Hladik P., Petfik I., Zukauskaité A., Novak O., Péncik A.: Metabolic profiles of 2-oxindole-3-acetyl-amino acid conjugates differ in various
plant species. Front. Plant Sci. 14 (2023).

2 Karady M., Hladik P., Cermanova K., Jiroutova P., Antoniadi I., Casanova-Sdez R., Ljung K., Novak O.: Profiling of 1-aminocyclopropane-1-
carboxylic acid and selected phytohormones in Arabidopsis using liquid chromatography-tandem mass spectrometry. Plant Methods 20(1),
41 (2024).

3Péncik A. a 12 spoluautor(: Regulation of Auxin Homeostasis and Gradients in Arabidopsis Roots through the Formation of the Indole-3-
Acetic Acid Catabolite 2-Oxindole-3-Acetic Acid, The Plant Cell 25(10), 3858 (2013).

4 Antoniadi I., Pla¢kova L., Simonovik B., Dolezal K., Turnbull C., Ljung K., Novak O.: Cell-Type-Specific Cytokinin Distribution within the
Arabidopsis Primary Root Apex. Plant Cell 27(7), 1955 (2015).

Tato prdce byla realizovana za podpory ERDF programu OP JAK projektu Nové poznatky pro plodiny nové
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IDENTIFIKACE A STANOVENi NOVE SYNTETICKE DROGY 2C-B VE FORENZNIM
PRIPADE

MIROSLAVA BURSOVA 2 TOMAS HLOZEK 2, ZDENKA SLADKA !

1 Vojensky ustav soudniho lékafstvi, Ustfedni vojenskd nemocnice Praha, U Vojenské nemocnice 1200, 169 02
Praha 6, Ceskd republika
2 Ustav soudniho lékafstvi a toxikologie, Vseobecnd fakultni nemocnice v Praze a 1. lékafskd fakulta Univerzity
Karlovy, Ke Karlovu 2, 120 00 Praha 2, Ceskd republika

e-mail: bursova.miroslava@uvn.cz

Tento prispévek se tykd identifikace a stanoveni nové syntetické drogy s nazvem 2C-B (4-brom-2-,5-
dimethoxyfenlethylamin) a jejich nékolika metabolitl v biologickém materidlu (krev, mo¢, Zaludecni
obsah), ktery byl odebran v ramci pitvy u zemrelé Zeny.

Identifikace 2C-B a jeho metabolitl byla provedena pomoci metody kapalinové chromatografie
s hmotnostni detekci (LC-MS) s iontovou pasti. Kvantitativni stanoveni 2CB bylo provedeno pomoci
metody kapalinové chromatografie s tandemovou hmotnostni detekci (LC-MS/MS).

Droga 4-brom-2-,5-dimethoxyfenlethylamin (2C-B) se fadi do skupiny syntetickych psychedelik. Na
cerném trhu se prodava ve formé tabletek Ci jako bily prasek. Jeji Gcinky zavisi na uziti ddvce, kdy pfi
nizsich koncentracich se objevuje stimulaéni efekt; pti vyssich davkach mize pUsobit jako halucinogen.
PFi akutnich intoxikacich se objevuje nevolnost, zvraceni, tfes, deprese aZ toxicka psychdéza. Akutni
intoxikace trva v rozmezi 3 az 6 hodin. V tomto ptipadé byla koncentrace 2C-B ve vzorku krve zemfelé
stanovena na 11 ng/ml a v modi byla stanovena koncentrace na 1940 ng/ml. Identifikace a stanoveni
syntetické drogy 2C-B v biologickém materidlu je poprvé uvedena v ramci forenzniho ptipadu.

! Nugteren—van Lonkhuyzen J. J., de Lange D. W., van Riel A. J. H. P., Vrolijk R. Q., Ohana D., Hondebrink L: Ann. Emerg. Med. 76, 303 (2020).

Autofi dékuji za finanéni podporu z Ministerstva vnitra Ceské republiky v ramci FeSeni projektu V120192022168
,Vytvoreni metodiky screeningu a konfirmace syntetickych kanabinoidi v biologickém materidlu”.
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FLOW INJECTION ANALYSIS OF LIPIDS IN DRUG-MEDIATED INHIBITION OF
PREGNANE X RECEPTOR

KLARA DOHNALOVA 2, KRYSTOF KLIMA 1, KAREL CHALUPSKY !, MARIA KRUTAKOVA 3,
LUCIE SMUTNA 3, JAN PROCHAZKA !, RADISLAV SEDLACEK !, PETR PAVEK 3

1Institute of Molecular Genetics of the Czech Academy of Sciences, Czech Centre for Phenogenomics
2 First Faculty of Medicine, Charles University
3 Faculty of Pharmacy, Charles University

e-mail: klara.dohnalova@img.cas.cz

Pregnane X Receptor (PXR) is an intracellular receptor activated by aproximatelly one third of all drugs
and contaminants. Due to its involvement in metabolic pathways, PXR activation causes unwanted
effects in living organisms, particularly triglyceride accumulation in liver. Therefore, inhibiting PXR
activity should potentially result in lower levels of liver lipids, besides further metabolic changes.
However, antagonists of PXR known to date face limitations in selectivity and efficacy.

In this study, we employed a newly sythetised ligand with favourable selectivity and pharmacokinetic
properties, MI891, to investigate the effects caused by blocking PXR function. To detect changes in
lipid spectra, both in vitro and in vivo, we used high-resolution mass spectrometry flow injection
analysis (FIA) approach, with simultaneous acquisition of MS and MS/MS data.

First, we used a cell culture of human hepatocytes; we observed lower levels of cholesterol esters in
treated cells, together with substantial increase of lysophosphatidylcholines, but no effect on
triglycerides. To better investigate systemic effects, we analyzed livers of mice on high fat diet, which
were administered with five doses of MI891. In the mouse livers, we observed lower levels of
cholesterol esters, and, importantly, also a significant reduction in triglycerides. This result suggests
that inhibition of PXR could be utilized in medicine for treatment of liver diseases characterized by
excess fat in the liver. Our study is thus introducing new possible treatment approach.

Financial support was provided by The Czech Science Foundation (GACR) grant 22-05167S. Financial support was
given also 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.
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ION CHEMISTRY IN DIELECTRIC BARRIER DISCHARGE IONISATION (DBDI)

KSENIYA DRYAHINA, MIROSLAV POLASEK, JURAJ JASIK, KRISTYNA SOVOVA, PATRIK SPANEL

1J. Heyrovsky Institute of Physical Chemistry, v.v.i.,, ASCR
e-mail: kseniya.dryahina@jh-inst.cas.cz

The Dielectric Barrier Discharge lonization (DBDI) method is becoming useful for online real-time soft
ionisation of vaporised and gaseous samples. 2 In DBDI, a high voltage is applied across a pair of
electrodes, separated by a dielectric material. This creates a non-thermal plasma discharge in the gas
phase, forming ions from the analyte molecules. It is thus important to understand the ion chemistry
involved in producing observable product ions, even though commercial implementations tend to
focus more on the statistical processing of numerical data. In our research, we specifically examined
the ionisation mechanisms that occur in the presence of air constituents, such as water vapour. This
study offers insight into the formation of product ions from various analytes. While DBDI technology
has been commercialised and can be found in products like the SICRIT and DBDI-100 ion sources, there
is still much to be learned about the fundamental mechanisms of ionisation. Understanding these
mechanisms is essential for the reliable and responsible application of DBDI and for the proper
interpretation of mass spectra and real-time signal changes. An overview of the ion chemistry involved
in DBDI is presented based on original experimental data obtained in various carrier gases:

e Nitrogen, compressed gas at 5.0 purity, containing 3 ppm of water and 2 ppm of O..

e Synthetic air, compressed gas at 5.0 purity, containing 5 ppm of water and 20% of O..

e ZeroAir from a generator containing 100 ppm of water, 20% of O, and >0.1 % CO,
All carrier gases can be dry as supplied or humidified up to saturated water vapour pressure.
The study covers a range of analytes representing compounds relevant to the practical needs of VOC
analyses, including ketones, alcohols and acids. Importance to analyses in biomedical, food and
environmental applications is discussed.

tPape A., Schmitz O. J.: TrAC Trends in Analytical Chemistry 170, 117420 (2024).
2 Gyr L., Wolf J.-C., Franzke J., Zenobi R.: Analytical Chemistry 90, 2725 (2018).

Acknowledgements: The authors gratefully acknowledge financial support from the Czech Science Foundation
(Grantovd agentura Ceské republiky, GACR) for the project No. 24-12564S “Understanding the mechanisms of
ion-molecule reactions in dielectric barrier discharge ionisation (DBDI) leading to quantification of volatiles in
gas” (2024-2026).
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PROTEOMICS OF PATIENTS WITH INFLAMMATORY BOWEL DISEASE

JAROSLAVA FRIEDECKA!, RENE LENOBEL!, EVA KARASKOVAZ, DAVID FRIEDECKY3,
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1Laboratory of Growth Regulators, Palacky University Olomouc and Institute of Experimental Botany AS CR,
Czech Republic; 2 Department of Pediatrics, Faculty of Medicine and Dentistry, Palacky University and University
Hospital Olomouc, Czech Republic; 3 Laboratory for Inherited Metabolic Disorders, Department of Clinical
Biochemistry, University Hospital Olomouc, and Faculty of Medicine and Dentistry, Palacky University Olomouc,
Czech Republic.

jaroslava.friedecka@upol.cz

Inflammatory bowel disease (IBD) is a term for two conditions, Crohn's disease CD and ulcerative colitis
(UC), that are characterized by chronic inflammation of the gastrointestinal (Gl) tract. Despite UC being
first described in 1875 and CD in 1932, the pathogenesis of IBD is still not fully understood. Prolonged
inflammation results in damage to the Gl tract. Both conditions have significant differences in
manifestation: (1) UC is limited to the colon, while CD can occur anywhere between the mouth and
the anus; (2) In CD, healthy parts of the intestine are intermixed between the inflamed areas, whereas
in UC there is a continuous inflammation of the colon; (3) CD can occur in all the layers of the bowel
walls, UC only affects the innermost lining of the colon. Common symptoms are persistent diarrhoea,
abdominal pain, rectal bleeding, bloody stools, weight loss, fatigue, failure to thrive. Diagnosis is mainly
based on endoscopy, which is very unfavourable especially for paediatric patients. Proteins (e.g. CRP,
calprotectin) are known to play an important role in the development of IBD. However, there is a lack
of specific biomarkers to diagnose IBD, differentiate CD from UC, monitor treatment, determine extent
of damage and localization.

In this preliminary study, the proteins from serum of 10 CD and 10 UC paediatric patients and 15
healthy paediatric controls were isolated by acetonitrile precipitation, reduced, alkylated and digested
in solution by protease SoluTrypsin. Released peptides were purified in 2 steps (ethyl acetate
extraction, C18 microcolumn), transferred into LC vials and subjected to untargeted proteomic analysis
using capillary LC-MS/MS analysis: RSLCnano 3000 Ultimate LC system (Thermo) connected to Tims
TOF Pro 2 mass spectrometer (Bruker) equipped with ion mobility. Peptide separation and
identification were conducted on the reverse-phase CSH C18 column (Waters) with DDA data
acquisitions. Raw data were processed by MaxQuant against human protein database (UniProt). Data
filtering, statistical analysis and identification of the discriminating proteins are conducted using
software packages (Perseus, Simca, R-package). Functional analysis of important proteins was done
using the WEB tools STRING, DAVID and UniProt.

In proteomic study, 151 proteins were identified in the samples and the results clearly shows that the
patients' bodies respond to inflammation: (1) Through acute phase proteins, e.g. SHBG (reduced in
both CD p=0.035, and UC p=0.016), a2-macroglobulin (reduced in CD p=7e-4, and in UC p=4e-4); (2)
Coagulation factors, e.g. reduced plasminogen (in CD p=0.018), protein S (in UC, p=0.017), plasma
kallikrein (in UC, p=0.001), antithrombin Il (in CD, p=0.01); (3) Immune reactions: elevated
immunoglobulins IgA1 (p=2e-4 in CD, p=0.011in UC), IGLL5 (p=0.01 in CD, p=0.04 in UC) in both groups,
while 1gG2 and IgA2 increased only in CD (p=0.025, p=4e-5, resp.). In UC, many variable chains of
immunoglobulin kappa (Igk) are elevated (p<0.003); (4) Antioxidant systems: ceruloplasmin is reduced
namely in UC (p=0.040); (5) proteins related to lipid transport and metabolism: e.g. ApoCll (p=4e-5 in
CD, p=4e-6 in UC), ApoCl (p=0.003 in CD, p=0.043 in UC), and ApoAll (p=0.006 in CD, p=0.023 in UC)
significantly reduced in both groups, while ApoClll (p=0.04) and ApoM (p=0.030) was reduced only in
UcC.

Acknowledgements: This work was supported by MHCZ-DRO FNOL 00098892.
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STUDIUM VLIVU METABOLICKYCH CEST CYTIDINU NA LECBU
HEMATOLOGICKYCH MALIGNIT CYTARABINEM

MARTINA HOREJSOVA?2, ALES KVASNICKA 12, BARBORA PISKLAKOVA 12, DAVID FRIEDECKY?

1 aborator dédi¢nych metabolickych poruch, Oddéleni klinické biochemie, Fakultni nemocnice Olomouc, Ceskd
republika
2Lékarskd fakulta, Univerzita Palackého v Olomouci, Ceskd republika

e-mail: martinahorejsov@seznam.cz

Hematologické malignity jsou nadorovd onemocnéni krve zahrnujici formy akutnich a chronickych
myeloproliferativnich ¢ lymfoproliferativnich onemocnénit. Jednou z moznych terapii
hematologickych malignit se pak nabizi |é¢ba cytarabinem (ara-C), coZ je nukleosidovy analog
pfirozené se vyskytujiciho cytidinu. Ara-C je transportovany do nadorovych bunék specializovanymi
nukleosidovymi transportéry, ve kterych je podroben tfikrokové fosforylaci na aktivni ara-C trifosfat,
ktery se nasledné inkorporuje do DNA a blokuje tam syntézu DNA:. Fosforylace ara-C je ovsem
ovlivnéna dalsimi enzymy, které tento analog preménuji na neaktivni uridinovou formu. Naopak
deaminace 5-ethynyl-2‘-deoxycytidinu (EdC) na jeho uridinovy protéjsek je diky jeho vysoké toxicité
pro bunéény rist v protinddorové 1écbé Zadouci:.

Tato prdce je zamérena na popis metabolické drahy vedouci k pfeméné ara-C na neaktivni produkt
uracilarabinosid (ara-U) cytidindeaminasou (CDA).

Pro stanoveni aktivity CDA byly vyuZity nadorové bunécné linie, linie tvofené diploidnimi burikami, linie
imortalizovanych diploidnich bunék a PDX modely vzorkl mysiho tumoru a plasmy. Bunécné lyzaty a
plasma byly inkubovany s ara-C, EdC, cytidinem (Cr), 5-brom-2‘-deoxycytidinem (BrdC), 5-chlor-2‘-
deoxycytidinem (CldC), 5-iod-2‘-deoxycytidinu (IdC) a 5-fluorocytidinem (FC) za rliznych podminek pro
sledovani pfremény na jejich uridinové produkty. Vzorky byly analyzovany modifikovanou in-house
cilenou metabolomickou metodou vyuZivajici HILIC-MS/MS. Analyza byla provedena pomoci Exion LC
(Sciex) a kolony Luna NH, (3 um, 100 mm x 2 mm, Phenomenex) ve spojeni s hmotnostnim
spektrometrem QTRAP 6500+ (Sciex) v MRM maddus. Ziskané vysledky byly zpracovény a z dbytku
substratu ¢i pfidavku produktu byla vypoctena aktivita CDA.

Vysoka aktivita CDA byla pozorovatelnd v ramci nadorovych bunécnych linii po oSetfeni ara-C, ve
zbylych pfipadech byla zaznamendna nizka aZ nulova aktivita enzymu. Také byla zaznamendna rozdilnd
substratova specifita CDA pro substraty ara-C, EdC, Cr, BrdC, CIdC, IdC a FC. Deaminace ara-C
vyuzivaného pro jeho antineoplastickou aktivitu v chemoterapeutické Iécbé muze vést ke snizeni
terapeutickych Ucinkds. Studium deaminace nukleosidovych analog enzymem CDA ma tedy potencial
v souvislosti s jejich vyuzitim pfi [écbé hematologickych malignit i v personalizované medicinés.

1 Giordano M., Croci D. O., Rabinovich G. A.: Curr. Opin. Hematol. 20, 327 (2013). doi:10.1097/MOH.0b013e328362370f

2Yamauchi T., Negor, E., Kishi S., Takagi K., Yoshida A., Urasaki Y., lwasaki H., Ueda T.: Biochem. Pharmacol. 77, 1780 (2009).
doi:10.1016/j.bcp.2009.03.011.

3 Ligasovd A., Strunin D., Friedecky D., Adam T., Koberna K.: PLoS ONE 10, 1 (2015). doi:10.1371/journal.pone.0117459

4 Ligasovd A., Pisklakova B., Friedecky D., Koberna K.: Sci. Rep. 13, 20530 (2023). doi:10.1038/s41598-023-47792-4

5 Hamada A., Kawaguchi T., Nakano M.: Clin. Pharmacokinet. 41, 705 (2002). doi:10.2165/00003088-200241100-00002

6 Yoshio E., Obata T., Murata D., Ito M., Sakamoto K., Fukushima M., Yamasaki Y., Yamada Y., Natsume N., Sasaki T.: Cancer Sci. 98, 1633
(2007). doi:10.1111/j.1349-7006.2007.00581.x

Grantovd podpora: MZ CR — AZV NU22-08-00148, MZ CR — RVO (FNOI, 00098892).
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Quality control (QC) is crucial in pharmaceutical industry. Quality standards for pharmaceutical
substances, i.e., APl and excipients, are covered e.g., by the European Pharmacopoeia, which include
also validated analytical methods for their testing. These pharmacopeial procedures target specified
components, often utilizing LC-UV as a fundamental method for detecting impurities. However, these
methods may fail to detect unknown or unexpected substances, such as those with missing
chromophore when using UV detection. In contrast, the non-targeted approach can uncover
unexpected details about formulations and accompanying substances. Indeed, the efficacy of this
approach was demonstrated in the levothyroxine case study:.

Ultra-high-performance liquid chromatography coupled with data-independent acquisition high-
resolution mass spectrometry (UHPLC-DIA-HRMS) was utilized for deep exploration of six formulation
types of levothyroxine, differing in excipient composition. UHPLC-DIA-HRMS enabled the detection of
compounds originating from excipients used in the formulations. Among these, we identified
compounds resulting from reactions between excipients, e.g., mannitol citrate, stearate, and
palmitate. Additionally, undeclared phospholipids were found in the samples with starch as an
excipient.

To confirm the hypothesis that the phospholipids were introduced into the formulations with starch,
we subsequently analyzed 11 batches of pharmaceutical starch with various botanical origin (corn,
wheat, and potato) and with various technological treatment (natural and pregelatinized). The
presence of phospholipids in pharmaceutical starch was confirmed. The dominant HRMS signals
belonged to lysophosphatidylcholines with palmitic, linoleic, and oleic acid in the molecule, with an
average ratio of 71:21:8 in corn starch and 66:29:5 in wheat starch. Unlike the corn and wheat starch,
only traces of phospholipids were found in potato starch. Since levothyroxine is a low-dose drug with
a narrow therapeutic index, it is particularly sensitive to the composition precision22. Thus, the change
in starch type or amount cause the change of phospholipids content. Their amount can easily exceed
the amount of levothyroxine in dose, and thus, its bioavailability can be significantly affected.

This study confirmed that the non-targeted analytical approach using UHPLC-DIA-HRMS plays an
indispensable role in pharmaceutical quality control and can help to reveal previously undiscovered
facts, even in case of well-established excipients such a starch.

! Chmelafova H., Catapano M. C., Garrigues J.-C., Svec F., Novakova L.: Journal of Pharmaceutical Analysis 100970 (2024).

2 Ledeti I., Romanescu M., Circioban D., Ledeti A., Vlase G., Vlase T., Suciu O., Murariu M., Olariu S., Matusz P.: Pharmaceutics 12, 58
(2020).

3 Fliers E., Demeneix B., Bhaseen A., Brix T. H.: European thyroid journal 7, 238 (2018).

Acknowledgement: This work was supported by the project EFSA-CDN (No.CZ.02.1.01/0.0/0.0/16_019/0000841)
co-funded by ERDF and by the Cooperatio Program, research area Pharmaceutical Sciences.
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Avenanthramides (AVNs) are a group of phenolic compounds found exclusively in oats, and in
processed oat products. AVNs are found to provide many health benefits in mammals (including
humans), such as anti-oxidation, anti-inflammation, anti-atherosclerosis, anti-diabetic, anti-
hypertensive, and anti-cancer propertiest. The chemical profile and the levels of AVNs in oat varieties
after germination have been examinated. In the present study, 12 distinct oat varieties were
germinated for 0-192 h and a total of 28 AVNs and 3 AVN-hexosides were determined in these
samples. Among them, three novel AVNs were synthesized (AVN 1a, AVN 2a, and AVN 2ad),
characterized using NMR techniques (1D- and 2D-NMR), and assessed in real samples for the first time.
The most abundant AVNs in the samples were AVN 2c, AVN 2p, AVN 2f, and their long-chained
analogues AVN 2 cd, AVN 2pd, AVN 2fd, together representing 75—-85 % of the total AVNs content. The
highest total AVN level was observed on average after 48—72 h of germination time and it reached a
value 1-1.2 mg/g. Out of 12 investigated oat varieties, CDC Boyer, Diadem, and Rozmar have proved
to be the most suitable genotypes for germinationz.

1 Wise, M. L. Avenanthramides: Chemistry and biosynthesis. In: Chu Y ed. Oats Nutrition and Technology. John Wiley& Sons. Ltd., pp. 195—
226 (2014).

2 Jagr M., Hofinger-Horvath A., Ergang P., Hlasna Cepkova P., Schonlechner R., Pichler E. Ch., D’Amico S., Grausgruber H., Vagnerova K.,
Dvoracek V. Food Chem. 437, 137807 (2024).

This work was financed by the project NAZV QK1810102 of the National Agency for Agricultural Research of the
Ministry of Agriculture of the Czech Republic, and partially funded by the Ministry of Agriculture of the Czech
Republic, institutional support MZE-RO0423. This work was also financed by the Czech Science Foundation Grant
21- 108455, and by the Ministry of Agriculture of the Czech Republic, Subsidy Programme - the National Program
for the Conservation and Use of Plant Genetic Resources and Agrobiodiversity (no. MZE-62216/ 2022-
13113/6.2.14). The cooperation of the Austrian and Czech project team was financially supported by the Austrids
Agency for Educaton and Internationalisation, programme WTZ (project Nr. CZ 01/2022) and by the project
8J22AT020 (IK 1702) of the Czech Ministry of Education Youth and Sports.
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STANOVENI ANTIHYPERTENZIV V PLAZME TECHNIKOU KAPALINOVE
CHROMATOGRAFIE VE SPOJENi S TANDEMOVOU HMOTNOSTNi
SPEKTROMETRIi

JANECKOVA H., KITTLOVA L., KOWALCZUKOVA L., PETRZELOVA S., PERINOVA J.,
SEMENIUK T., SVACINKOVA Z., FRIEDECKY D.

Oddéleni klinické biochemie, Fakultni nemocnice Olomouc

Uvod: Kardiovaskularni onemocnéni jsou hlavni pticinou Umrti ve vétdiné vyspélych zemi. Vétsina
pacientd uzivd kombinovanou terapii na rizném mechanismu (inhibitory systému renin-angiotensin-
aldosteron, diuretika, blokatory kalciového kanalu, alfa-blokatory, statiny apod). Cilem stanoveni 1éku
je predevsim sledovani spoluprdce pacienta.

Metodika: Na nasem pracovisti je vysetfovano v plazmé (KsEDTA) celkem 21 1ékd a 5 metabolitQ.
Uprava vzorku spoéiva v deproteinaci po pfidani deuterovanych standardil s naslednym odpafenim
pod dusikem a rekonstituci v mobilni fazi. Analyzy jsou provadény pomoci HPLC (Ultimate 3000,
Dionex) ve spojeni s tandemovou hmotnostni spektrometrii (TripleQuad 6500, SCIEX) v rezimu
sledovani rozpadu molekularniho iontu. Separace probihd na koloné ACQUITY UPLC BEH C18, 1304,
1,7 um, 2,1 mm x 50 mm pfi 50 °C s aplikaci gradientové eluce (A - mravenéan amonny, 28 mmol/I, pH
2,8; B—methanol) s celkovou dobou analyzy 3,8 min. K vyhodnocovani je pouzivan program Sciex OS.

Vysledky: Na zakladé pozadavku z kardiologické kliniky jsme zacali antihypertenziva vySetfovat od
cervna 2012 (amlodipin, indapamid, nitrendipin, perindopril, perindoprilat, ramipril, ramiprilat,
spironolacton, telmisartan). Od uUnora 2020 pak doslo kjejich rozsiteni o dalsi léky vramci
kardiovaskularni terapie (amilorid, atorvastatin, candesartan, doxazosin, eplerenon, furosemid,
hydrochlorothiazid, chlortalidon, lercanidipin, losartan, losartan-metabolit, rosuvastatin, sacubitril,
sacubitrilat, trandolapril, trandolaprilat, valsartan). Pfed zavedenim do rutinniho monitorovani byla
vzdy metoda validovana. Dosud bylo v nasi laboratofi vySetfeno témér 3000 vzork( plazem. Metoda
umoznuje stanovovat léky ve vzorcich plazem pacientl v Sirokém koncentraénim rozsahu od 0,5 pg/!
(atorvastatin, amilorid) az 2 mg/I (furosemid, sacubitrilat). V pFispévku budou diskutovany zkusenosti
spojené s vySetifovanim lékd (mozné interference dalsSich |ék(i, non-adherence pacient( apod.).

Zavéry: Metoda je Uspésné pouZivana v rutinni praxi a umoznuje tak lékarlim sledovat adherenci
pacientl k [écbé ¢i odhalit pfipadnou intoxikaci.
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VYVOJ LCMS/MS METODY PRO STANOVEN{ BIOMARKERU ATYPICKE
MYOPATIE KONi ZE SUCHE KREVNI SKVRNY

MARTINA KADLACKOVA !, DANA DOBESOVA 1, RADANA BRUMAROVA 1, ELISKA IVANOVOVA 1,
DAVID FRIEDECKY !, PETR JAHN 2

1 LaboratoF dédi¢nych metabolickych poruch, Oddéleni klinické biochemie, Fakultni nemocnice Olomouc
a Lékarskd fakulta Univerzity Palackého Olomouc, Ceskd republika
2Klinika chorob koni, Fakulta veterindrniho lékafstvi, Veterindrni univerzita Brno, Ceskd republika

e-mail: martinaivanova33.mi@gmail.com

Atypicka myopatie (AM) je onemocnéni provazené akutni rhabdomyolyzou a rozviji se zejména u koni
bez predchozi fyzické zatéze. Pri¢inou rozvoje tohoto onemocnéni je intoxikace hypoglycinem A (HGA)
a methylencyklopropylglycinem (MCPrG) pritomnych v nékterych druzich javoru (Acer). Tyto
neproteinogenni aminokyseliny se po pozieni v téle zvifat metabolizuji a zplsobuji inhibici Boxidace
mastnych kyselin.

V Ceské republice bylo mezi lety 2011-2020 evidovéano celkem 112 pfipadt AMz2. V Evropé prdmérné
tfi ¢tvrtiny pacient umiraji do 72 hodin od prvnich ptiznakds. S tim souvisi problematika rychlosti
a dostupnosti diagnostiky, ktera je v progresi tohoto onemocnéni stéZejni. Toxiny zpUsobujici AM se
v laboratotich ale neanalyzuji rutinné. V CR jsou zavedeny metody pro stanoveni toxin(i pouze
v Laboratofi dédi¢nych metabolickych poruch Lékarské fakulty Univerzity Palackého v Olomouci av
toxikologické laboratofi Ustavu ochrany awelfare zvifat avefejného veterinarniho lékaistvi
Veterinarni univerzity Brno2 Jednou zanalytickych technik, kterd odpovida vyse zminénym
pozadavkim diagnostiky, je kapalinova chromatografie standemovou hmotnostni spektrometrii
(LCMS/MS). Dosavadni LCMS/MS metody pro analyzu diagnosticky vyznamnych latek ze suchych
krevnich skvrn (DBS) vsak zahrnuji derivatizaci analytl, coZ vyznamné prodluzuje dobu pfipravy
vzorku. V této praci byla vyvinuta a ¢astecné validovana LCMS/MS metoda bez nutnosti derivatizace
analytQ ve vzorku. Metoda se vyznacuje jednodussi a kratsi pfipravou vzorku (zkraceni ze 2 dnli na
pfiblizné 4 hodiny), kratkou dobou analyzy (9 minut) a nizkou finanéni nadkladovosti. Touto metodou
Ize stanovit toxiny prokazujici AM, konkrétné HGA a MCPrG a metabolit odvozeny od HGA -
methylencyklopropylacetylkarnitin (MCPAkarnitin), dale také osm acylkarnitinQ a Ctyfi acylglyciny
signifikantné se zvy3Sujici v krvi koni s AM.

Nové vyvinutd LCMS/MS metoda ma potencial pro zavedeni do rutinni diagnostické praxe, coz by
umoznilo rychlou diagnostiku pacient(, véasné nasazeni |éCby a pfiznivé ovlivnéni progrese AM.

1 Bochnia M., Sander J., Ziegler J., Terhardt M., Sander S., Janzen N., Cavalleri J. V., Zuraw A., Wensch-Dorendorf M., Zeyner A.: PLoS One 14,
€0211698 (2019).

2 Samonilova E., Jahn P., Jandova V., Timova P., Novotna T., Marsalek P., Brumarova R., Friedecky, D., Dobe3ova D.: Veterinaistvi 72, 164
(2022).

3 van Galen G. a 24 spoluautord: Equine Veterinary Journal 44, 614 (2012).

4 Karlikova R. a 10 spoluautor(: J Vet Intern Med 32, 1768 (2018).

Tato prdce byla podpofena Ministerstvem zemédélstvi Ceské republiky (projekt ¢ QL24010403 — Diagnostika
a moznosti prevence atypické myopatie koni v podminkdch Ceské republiky).
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CILENE PROFILOVANi SEROVYCH OXYSTEROLU POMOCi UHPLC—-MS/MS

MICHAL KALETA 12, JANA OKLESTKOVA?, MIROSLAV KVASNICA?, IVAN PETRIK?,
ONDREJ NOVAK!

IlaboratoF ristovych reguldtord, Univerzita Palackého v Olomouci a Ustav experimentdini botaniky Akademie
véd CR, 779 00 Olomouc, Ceskd republika
2 Neurologickd klinika, Univerzita Palackého v Olomouci, 779 00 Olomouc, Ceskd republika

e-mail: michal.kaleta@upol.cz

Oxysteroly jsou vyznamnou skupinou kyslikatych derivatl cholesterolu, o nichZ se predpoklada, Ze
pfirozené reguluji bunécnou signalizaci, vykazuji imunomodulacni vlastnosti a fyziologicky se podileji i
na dalSich procesech, jako je biosyntéza steroidnich hormonl nebo mastnych kyselin nebo
homeostaza cholesterolu*. Tyto latky se pravd&podobné rovnéz podileji na patogenezi celé fady
kardiovaskuldrnich (napt. aterosklerdzy), neurodegenerativnich (napf. Alzheimerova choroba),
nadorovych (napf. rakovina prsu, plic, Zaludku) a daldich onemocnéni®**’. K produkci oxysterol( v
lidském téle dochazi predevsim intracelularni enzymatickou oxidaci cholesterolu, ale mlze byt také
vysledkem neenzymatické autooxidace®®. Pfedpokladem pro komplexni studium metabolismu
oxysterol(l je vSak dostupnost spolehlivych analytickych pristupl. Tato prace predstavuje vysoce
vykonnou metodu zaloZenou na casové Usporné pripravé vzorkl a citlivé detekci pomoci ultra-
vysokoucinné kapalinové chromatografie kombinované standemovou hmotnostni spektrometrii
(UHPLC-MS/MS) umoznujici metabolické profilovani nékolika cilovych oxysterol( v lidském krevnim
séru. StéZejni krok pfipravy vzork(l predstavuje precipitace sérovych proteini a jejich nasledné
odstranéni filtraci. Vysoce u¢innd chromatograficka separace na reverzni fazi umoziuje simultanni
profilovani deseti metabolicky pfibuznych oxysterolovych sloucenin v jediném experimentu, a to i ve
vzorcich séra o objemu pouhych nékolika mikrolitrd. Vyvinuta a validovana metoda ma potencial pro
vyuziti v cilenych metabolomickych studiich zaméfenych na hodnoceni zmén metabolickych drah
oxysteroll pfi rlznych fyziologickych nebo chorobnych stavech. Ziskané poznatky by mohly byt vyuzity
k objeveni biomarkerl pro prevenci, diagnostiku nebo sledovani progrese onemocnéni a ke zlepseni
terapeutickych pristup(.

tBorah K., Rickman O. J., Voutsina N., Ampong I., Gao D., Baple E. L., Dias I. H. K., Crosby A. H., Griffiths H. R.: Redox Biol. 36, 101595
gZC?’nze(;).L., Xiu R., Wang H., Wang L. X., Wu G. M., Liang J., Han X. F.: Chromatographia 82, 553 (2019).

3de Freitas F. A., Levy D., Reichert C. O., Cunha-Neto E., Kalil J., Bydlowski S. P.: Cells 11, 1251 (2022).

4Kloudova-Spalenkova A., Holy P., Soucek P.: Br. J. Pharmacol. 178, 3235 (2021).

5Dias I. H. K., Shokr H., Shephard F., Chakrabarti L.: J. Alzheimer's Dis. 87, 1527 (2022).

6 Papassotiropoulos A., Liitjiohann D., Bagli M., Locatelli S., Jessen F., Rao M. L., Maier W., Bjérkhem I., von Bergmann K., Heun R.:
Neuroreport 11, 1959 (2000).

7Kloudova-Spalenkova A., Ueng Y. F., Wei S., Kopeckova K., Guengerich F. P., Soucek P.: J. Steroid Biochem. Mol. Biol. 197, 105566 (2020).
8 Olkkonen V. M., Gylling H., Ikonen E.: J. Steroid Biochem. Mol. Biol. 169, 4 (2017).

Tato prdce byla financné podporena Grantovou agenturou Ceské republiky (projekt GA23-053895).
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EXPLORING MATRIX EFFECT EVALUATION METHODS FOR RELIABLE
QUANTIFICATION IN UHPLC-MS/MS BIOANALYSIS

HANA KOCOVA VLEKOVA, KATERINA PLACHKA, FRANTISEK SVEC, LUCIE NOVAKOVA

Department of Analytical chemistry, Faculty of Pharmacy in v Hradci Krdlové, Charles University, Heyrovského
1203, 500 05 Hradec Kralové, Czech Republic

e-mail: vickh3aaaf.cuni.cz

Matrix effect (ME) evaluation is an indispensable part of validation of analytical methods with mass
spectrometry detection, including ultra-high performance liquid chromatography (UHPLC-MS)
methods. Although there are several approaches to evaluating matrix effects (MEs), post-extraction
addition is the most widely used quantitative assessment, as well as the approach recommended by
bioanalytical guidelines. Nevertheless, there are numerous studies using the comparison of the slopes
of standard and matrix calibration curve to quantify ME. Thus, our study aimed to assess the reliability
of ME results obtained by the calibration curve slope approach and to compare it to post-extraction
addition approach. A systematic comparison of these two ME evaluation strategies was carried out
using 26 compounds. The analytes were determined in serum treated by protein precipitation and
analyzed using UHPLC-MS/MS in negative and positive ionization mode.

A selection of appropriate calibration models with respect to the % errors, coefficient of
determination, and calibration curve range was necessary due to its significant impact on ME results
obtained by the calibration curve slope approach. Several calibration models were evaluated including
models with 1/Xe, 1/X, and 1/X? weighting, and with logarithmic transformation. The 1/X° had the
highest % errors showing its unsuitability contrary to the model with logarithmic transformation which
was the most suitable model with respect to % errors.

The evaluation of matrix effects based on post-extraction addition takes into account the presence of
rotational matrix effects, i.e., analyte concentration dependent MEs, as well as translational matrix
effects, i.e., concentration independent MEs. However, all tested calibration models provided
underestimated ME results compared to the post-extraction addition, because calibration curve slope
approach does not take in the account the translation ME. The change in the calibration curve slope is
only affected by rotational matrix effects. Therefore, we proposed an equation to calculate the
translational ME based on the comparison of intercepts. Indeed, the combination of ME calculated
from slopes and intercepts closely matched the ME obtained by the post-extraction addition approach.
For this reason, the calibration curve slope approach cannot be generally recommended to obtain
relevant and accurate results of matrix effects and reliable quantification of targeted compounds
without a means to calculate also translational ME.
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BUILDING OF A HIGH-RESOLUTION MASS SPECTRAL LIBRARY BY LC-
ORBITRAP: CHEMICAL EXPOSURE AGENTS

STEPAN KOUDELKA, KATERINA COUFALIKOVA, ELLIOTT PRICE

RECETOX, Faculty of Science, Masaryk University, Kamenice 753/5, pavilion A29, 625 00 Brno, Czech Republic
e-mail: stepan.koudelka@recetox.muni.cz

Spectral library searching of tandem mass spectra against reference databases represents the gold
standard approach for compound annotations in small molecule liquid chromatography - mass
spectrometry. However, there is a lack of openly available reference mass spectra, especially for
environmental chemicals, hindering chemical exposure studies.

Furthermore, the most widely used mass spectral database for environmental chemicals, MassBank
EUs, implements a semi-automated ‘cleaning’ and curation procedurez. In particular, the removal of
ions without in silico sub-formulae, normalisation and mass recalibrations are applied. Whilst
beneficial for spectral sharing and reuse, such cleaning comes with a limitation: archived spectra no
longer represent empirical data. In many cases, the initial data quality cannot be assessed and
metadata regarding acquisition is limited.

Instead, we have acquired high resolution, i.e., 60k tandem mass spectra of 367 environmental
chemicals comprising 225 pharmaceuticals and 203 pesticides. The mass range of analytes was 110 —
900 m/z, log P of -4 to 10 and elements including C, H, N, O, P, S, Cl, Br, F, and I.

Full scan was collected at 120k resolution and data-dependent acquisition (DDA) with scan range of
85-1275 m/z. Tandem mass spectra were acquired with real-time collision energy optimization for
positive and negative electrospray ionization. Preceding chromatography was based upon a
pentabromobenzyl (PBz) column, and a 9 min gradient from 35 % to 98 % methanol containing 0.1 %
formic acid. Full analytical methodology in a detail is reported:.

Notably, all analytes were injected at fixed amount, i.e., 1 ng on column and non-normalised spectral
abundances provided. This will facilitate the adoption of the unified mzSpecLib format for small
molecules. As such, the dataset represents the first extensive characterisation of the PBz phase and is
valuable for future retention and ionisation efficiency predictions.

! https://massbank.eu/MassBank/, stazeno 28. 5. 2024.
2 Stravs M. A., Schymanski E. L., Singer H. P., Holender J.: J. Mass. Spectrom. 48, 89 (2013).
3 Koudelka S., Price E.: https://zenodo.org/records/10891336, stazeno 28. 5. 2024.

Acknowledgement belongs to the financial support for the RECETOX Rl LM2023069 obtained by the Ministry of

Education, Youth and Sports, and the CETOCOEN Excellence CZ.02.1.01/0.0/0.0/17_043/0009632 project
supported by the Operational Programme Research, Development and Innovation.
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UZIVATELSKY PRISTUPNA PYTHON PIPELINE KE ZPRACOVANI ,, MULTI-BATCH“
LCMS DAT

JAN MACHAN?, LUKAS NAJDEKR!
1Institute of Molecular and Translational Medicine; Hnévotinskd 1333/5; Olomouc 779 00; Czech Republic

V nasi praci predstavujeme open-source off-line Python pipeline, ktera je navrzena pro zjednoduseni
zpracovani velkych ,multi-batch” LCMS dat. Tento nastroj obsahuje rGzné filtry, korekéni metody a
statistické nastroje, které uzivatellm umoznuji ptizpUsobit nastaveni konkrétnim potfebam jejich dat
a ulozit si tato nastaveni pro opakované pouZziti. Pipeline jsme koncipovovali jako all-in-one feseni pro
zpracovani dat nasledujici po pouZiti ,peak-picking” softwarll jako naptiklad MZmine. Pipeline
efektivné resi problémy s batch efektem a dalSimi analytickymi chybami. Kromé zpracovani dat jsou
hlavnimi vyhodami schopnost generovat obrazky vhodné pro prezentace, ¢i publikace a nasledna
tvorba reportovaciho PDF souboru, ktery uZivatelim umozniuje sledovat jednotlivé kroky procesovani
dat do nejmensiho detailu. Schopnost pracovat off-line s, multi-batch” LCMS daty, vcéetné téch
s mnoha chybéjicimi hodnotami, se predevsim hodi pro pfipady divérnych nebo pfilis velkych soubord,
které jsou nevhodné pro nahravani do populdrnich online nastroji. UZivatel mlze workflow spustit
lokalné a velmi rychle se dostat k samotné interpretaci dat. Kéd na pozadi je cely napsany v Pythonu,
coz zajistuje pristupnost a snadnou implementaci novych filtrd a proces(. Diky Pythonu, jakoZto
hlavnimu jazyku strojového uceni, je pipeline rovnéz pfipravena na integraci rznych Al modell pro
predikci vlastnosti, klasifikaci dat, nebo napfiklad dalSich metod korekce, jakou je SERRF. Tato pipeline
mUiZe prispét nejen k automatizaci a zrychleni analyzy a vyhodnocovani dat, ale také ke zlepseni
reprodukovatelnosti a sjednoceni pfistupl napfi¢ védeckymi tymy diky svému plné dostupnému
kédu.

Financovdno z projektu: JG_2024_026 (UPOL).
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STANOVENiIi MYKOTOXINOVE PRODUKCE BIOFILMEM MIKROSKOPICKYCH
VLAKNITYCH HUB OSETRENYM PYTHIUM SPP.

JAN MARTINIK'?, KATARINA MAJTANY2, MAREK PERNICA?!, ZDENEK SVOBODA?3,
TOMAS BRANYIK22

Ivyzkumny dstav pivovarsky a sladafsky, Lipovd 511/15, 120 00 Praha
2Ustav biotechnologie, Vysokd skola chemicko-technologickd v Praze, Technickd 5, 160 00 Praha
3Ustav chemie potravin a biotechnologii, Vysoké uc¢eni technické v Brné, Purkyriova 464, 612 00 Brno

e-mail: martinik@beerresearch.cz

Vyskyt kontaminujicich mikroorganismi v potravinarském primyslu a riziko kontaminace potravin
zavisi na slozZitych hygienickych standardech potravinarskych provozd, ale pfi vyskytu kontaminace je
Casto zdrojem problému biofilm. Pythium spp. se fadi mezi pddni oomycety, které lze pouzit k potlaceni
rastu viaknitych hub diky své antagonistické a parazitické aktivité. Pythium spp. neni patogenni pro
rostliny a je tak schopny pfimo i nepfimo chranit rostliny pfed houbovymi infekcemi. Neexistuji vSak
zadné informace o interakci Pythium spp. s houbovymi biofilmy. Mikroskopické vlaknité houby
Aspergillus niger a Fusarium graminearum byly kultivovany v mikrotitraénich desti¢kach, kdy v pribéhu
kultivace bylo pfidano mykoparazitikum Pythium spp., a to v ¢asech Oh, 24h, 48h, a v kombinaci
0+24+48h. Pro extrakci a stanoveni mykotoxin( z téchto kultur byla provedena validace, ktera byla
selektivni pro 23 mykotoxin(. F. graminearum neprodukovalo Zadné z 23 sledovanych mykotoxin(, a
to ani po pridani Pythium spp. Naopak A. niger produkoval mykotoxiny ochratoxin A (OTA), ochratoxin
B (OTB) a fumonisin B2 (FB2) s i bez ptidani Pythium spp. pfi kultivaci. Hodnoty celkového obsahu
téchto mykotoxind byly méreny v biofilmu, v kultivacnim médiu a v celkovém obsahu mikrotitracni
jamky. Namérené hodnoty se pohybovaly od 5,9 do 491,2 ng pro OTA, od 1,2 do 1331,0 ng pro OTB a
0d 6,7 do 14154,2 ng pro FB2. Byly pozorovany statisticky vyznamné rozdily mezi produkci mykotoxin(,
a to hlavné v produkci FB2 pfi kultivaci bez a s pfidanim Pythium spp.

Vysledek vznikl za podpory Ministerstva zemédélstvi, instituciondlni podpora MZE-RO1923 a projektu
QL24010109 a GACR 22-13745S.
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IDENTIFIKACE METABOLITU METOXFENIDINU V MOCI POTKANU
A LIDSKYCH JATERNICH MIKROSOMECH

MONIKA MRNAVA:, MAGDALENA VAGNEROVA:2, BRONISLAV JURASEK:, MARTIN KUCHAR:
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e-mail: monika.mrnava@vscht.cz

Nové psychoaktivni latky (NPS, z angl. New Psychoactive Substances), znamé také jako syntetické
drogy, jsou analoga stavajicich drog nebo nové syntetizované chemické latky, na které se nevztahuiji
mezinarodni dohody o kontrole omamnych a psychotropnich latek. Casto jsou prodavany jako
sbératelské predméty, vykurovadla nebo koupelové soli, tedy jako produkty, které nejsou urceny ke
konzumaci. Timto zplUsobem se jejich vyrobci snazi vyhnout pravnim postihim:. Méné castou, ale velmi
nebezpecnou skupinou NPS jsou disociativni anestetika, mezi néz patfi metoxfenidin (2-MeO-difenidin,
MXP), plvodné patentovany jako potencidlni lék na lé¢bu neurotoxického poskozeni v roce 19892. MXP
je antagonista N-methyl-D-aspartatovych (NMDA) glutamatovych receptorl vyhledavany uZivateli pro
své halucinogenni ucinky, doprovdzené odpojenim mysleni, identity a pamétiz. Ackoli je MXP na
¢erném trhu dostupny jiz nejméné deset let a je snim spojovana rada intoxikaci a potvrzené nejméné
tfi Umrti, informace o jeho farmakologickych a toxikologickych vlastnostech stale chybi. K poskytnuti
zakladu pro tyto informace je dilezité identifikovat metabolity MXP a navrhnout jeho biotransformacni
cesty.

Pro tvorbu metabolit(i faze | a faze Il jsme pouzily dva biotransformacni modely: in vivo (mo¢ potkan()
ainvitro (lidské jaterni mikrosomy). Vzorky pak byly analyzovany pomoci kapalinového chromatografu
Thermo Scientific™ Vanquish™ spojeného s hmotnostnim spektrometrem Orbitrap Exploris 120
vybavenym iontovym zdrojem H-ESI+ (Thermo Fisher Scientific, USA). Metabolity byly navrZzeny pomoci
programu Compound Discoverer a jejich struktura byla potvrzena porovnanim fragmentacnich spekter
a retencnich casl s in-house syntetizovanymi (referencnimi) standardy. Takto navrhnuté struktury
odpovidaly biotransformacnim reakcim faze |, kdy se tvofily pfevainé hydroxylované metabolity. Ve
vzorcich potkani moci jsme pak stanovili i metabolity faze Il jako napfiklad konjugaty s kyselinou
glukuronovou. Ziskané udaje poskytuji nejen zaklad pro objasnéni farmakologickych a toxikologickych
charakteristik MXP, ale také umozni klinickym Iékarim potvrdit uziti této psychoaktivni latky.

1.Fojtikova L., Holubova B., Kuchai M.: Chem. Listy 111, 234-238 (2017).
2.Gray N. M., Cheng B. K., EPO. EP 0 346 791 B1 (1989).
3.Li L., Vlisides P.: Front. Hum. Neurosci. 10 (2016).

Tento vystup vznikl v ramci projektu Specifického vysokoskolského vyzkumu — projekt ¢. A2_FPBT_2024_035.
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Auxiny jsou skupinou fytohormond, které hraji klicovou roli v regulaci rlstu a vyvoje rostlin. Hlavnim a
také nejintenzivnéji studovanym auxinem je kyselina indol-3-octova (IAA). Dalsi zastupce, kyselina
fenyloctova (PAA), je u mnoha rostlinnych druh( pritomna v pletivech v daleko vyssich koncentracich
nez IAA, nicméné jeji fyziologicka role neni doposud Uplné znama :. Hladiny volné IAA jsou rostlinou
regulovany kromé de novo biosyntézy také nevratnym oxidaénim katabolismem a reverzibilni
konjugaci s cukry a aminokyselinami. Tyto konjugaty, které slouzi jako neaktivni skladovaci formy
auxinu a/nebo meziprodukty degradace, mohou byt také oxidovany za vzniku 2-oxindol-3-acetyl-1-O-
B-D-glukdzy (oxIAA-glc) a oxIAA-aminokyselin (oxIAA-AAs) 2. Az dosud byly v rostlinach identifikovany
pouze oxIAA konjugaty s aspartatem (oxIAA-Asp) a glutamatem (oxIAA-Glu). Podrobné informace o
endogennich hladinach téchto a dalSich potencialnich oxIAA-aminokyselinovych konjugatl v rliznych
rostlinnych druzich a jejich prostorové distribuci vsak nebyly znamy.

Identifikovali a charakterizovali jsme dva nové prirozené se vyskytujici auxinové metabolity v
rostlindch, jmenovité oxIAA-leucin (oxIAA-Leu) a oxIAA-fenylalanin (oxIAA-Phe). Nasledné bylo pomoci
noveé vyvinuté metody zaloZené na kapalinové chromatografii s tandemovou hmotnostni spektrometrii
(LC-MS/MS) provedeno kvantitativni stanoveni metabolit(l IAA, véetné nové charakterizovanych oxIAA
konjugatd, ve ctyfech vybranych rostlinnych modelech: husenicku rolnim (Arabidopsis thaliana L.),
hrachu (Pisum sativum L.), pSenici (Triticum aestivum L.) a kukufici (Zea mays L.). Distribuce r{iznych
skupin auxinovych metabolitQ se vyrazné liSila mezi studovanymi druhy i ¢astmi rostlin. Napfiklad
oxIAA-AA konjugaty byly hlavnimi metabolity nalezenymi v hrachu, zatimco v huseni¢ku dominoval
oxIAA-glc 3. Déle byl v kotyledonech hrachu detekovan N-glukosid IAA (IAA-N-glc), ktery byl dfive
identifikovan pouze u zastupcl nahosemennych a jednodéloZznych rostlin.

Hladina PAA je regulovana analogickymi konjugacnimi procesy jako I|AA, zprostfedkovanymi
identickymi enzymy. Dlkladny screening pomoci LC-MS/MS vedl k identifikaci ¢tyf novych metabolit(:
fenylacetyl-leucin (PAA-Leu), fenylacetyl-fenylalanin (PAA-Phe), fenylacetyl-valin (PAA-Val) a
fenylacetyl-glukéza (PAA-glc). Tvorba téchto novych konjugdtl a jejich vyznam pro udrZovani
homeostaze PAA byl zkouman pomoci exogenni aplikace PAA a analyzy mutantli. Komplexni LC-MS
profilovani odhalilo vyznamné rozdily v distribuci PAA konjugatl mezi studovanymi druhy, coZ
naznacuje velkou rozmanitost auxinovych metabolickych cest v suchozemskych rostlinach.

1 Cook S.D.: Plant Cell Physiol. 60, 243 (2019).
2 Casanova-Saez R., Mateo-Bonmati E., Ljung K.: Cold Spring Harb. Perspect. Biol. 13, a039867 (2021).
3 Hladik P., Petfik I., Zukauskaité A., Novak O., Péncik A.: Front. Plant Sci. 14, 1217421 (2023).

Tato prdce byla realizovdna za podpory projektu 22-17435S financovaného Grantovou agenturou Ceské republiky.
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The analysis of complex plant extracts is often challenging, especially when focusing on different plant
metabolites. Indeed, described primary and secondary metabolites vary in their physicochemical
properties, including their molecular weight, lipophilicity, and acidic-basic properties, as well as in their
content. Thus, different analytical techniques are usually involved in the analysis of metabolite classes,
such as volatiles, terpenes, carotenoids, vitamins, flavonoids, and phenolic acids. Typically, gas
chromatography (GC) is required for the analysis of nonpolar molecules, while liquid chromatography
(LC) is widely used in the analysis of more polar metabolites.

In our study, we developed a holistic two-injection approach for plant extract analysis, which is carried
out within one instrument without any need for manual intervention between the analytical runs.:
Ultra-high performance supercritical fluid chromatography (UHPSFC) with tandem mass spectrometry
(MS/MS) was employed due to its undoubted advantages based on the nature of the mobile phase
comprising supercritical carbon dioxide and polar organic modifier.

During the method development, different stationary phases and mobile phase compositions were
examined to achieve a separation of 17 volatile terpenes, 3 terpenoic acids, and 20 phenolics. The final
approach separated volatile terpenes using a porous graphitic carbon column and CO,/MeOH gradient
in 7.5 min. The other group of compounds was analyzed on a short diol column using CO,/MeOH + 5%
water gradient within 15.5 min. Consequently, four ionization sources, i.e., electrospray ionization
(ESI), atmospheric pressure chemical ionization (APCI), UniSpray (US), and multimodal ionization
source combining ESI/APCI (ESCi), were tuned via the design of experiments to find optimal conditions
of ionization source parameters. The make-up solvent composition and flow rate were tested to
increase the method sensitivity. ESI and US provided comparable sensitivity for phenolics with the
lower limit of quantifications (LLOQs) in the range of 0.5 — 20 ng/mL, while some volatiles were not
detected. On the other hand, APCl showed very good sensitivity for volatiles with LLOQ 0.01 —1 ng/mL,
but the sensitivity for phenolics was critical, the LLOQs were higher than 500 ng/mL. Based on these
results, the ESCi was selected as a compromise for a final method, enabling the simultaneous analysis
and sufficient quantification of all target analytes. The optimized method was used for the analysis of
complex plant extracts to show the potential of the UHPSFC-ESCi-MS/MS method to be a viable and
beneficial option for such applications instead of typically used GC and LC analyses.

! Plachka K., Pilafova V., Kosturko S., Skop J., Svec F., Novakova L.: Anal. Chem. 96, 2840 (2024).

The study was supported by the project Cooperatio Program “Pharmaceutical Sciences”, EFSA-CDN reg.
No.: CZ.02.1.01/0.0/0.0/16_019/0000841 funded by ERDF and the Projects of Specific Research SVV 260 662.
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SPECTROMETRY (U-HPLC-MS) FOR THE DETERMINATION OF FREE
ASPARAGINE — A KEY PRECURSOR OF ACRYLAMIDE FORMATION IN
CEREALS
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Following the discovery of acrylamide in heat-processed foods in 2002, acrylamide has become a food
safety concern not only due to its probable carcinogenic properties (classified by the IARC as Group
2A), but also because of its genotoxic and neurotoxic effects 2. Acrylamide formation occurs during
the Maillard reaction at temperatures above 120 °C. Its main precursors are reducing sugars and free
asparagine, which is the key precursor in cereals. Since asparagine is found in a very wide
concentration range, monitoring of its content in grains seems to be essential:. The UCT Prague,
Department of Food Analysis and Nutrition, is an integral part of the project ACRYRED — COST Action
CA21149, aiming at reduction of acrylamide exposure of consumers by a cereal supply-chain approach
targeting asparagine.

In the framework of this project, we outlined methods for the determination of free asparagine by
ultra-high pressure liquid chromatography coupled to high-resolution mass spectrometry employing
an Orbitrap mass analyzer (U-HPLC-HRMS).

Several extraction techniques were tested: (i) extraction with deionized water using ultrasound, (ii)
extraction with 10 mM formic acid using Carrez reagents, (iii) extraction with water, (iv) extraction with
methanol (20% and 50%, v/v) acidified with 1% (v/v) formic acid, and (v) extraction with 50% (v/v)
methanol at elevated temperature 50 °C. The extraction method that was selected as the best in terms
of both efficiency and recovery was pure deionized water. Prior to analysis the samples were diluted
in methanol (50%, v/v). The separation was performed employing a BEH amide column with gradient
elution. The mobile phase consisted of (A) acidified water with formic acid (0.1%, v/v) and (B) acidified
acetonitrile with formic acid (0.1%, v/v).

The method allowed us to separate 20 proteinogenic amino acids with repeatability of up to 10 %.
Leucine and isoleucine were quantified together since the separation of these two amino acids was
not achieved.

1. Tareke E., Rydberg P., Karlsson P., Eriksson S., Térnqvist M.: J. Agric. Food Chem. 50, 4998 (2002).
2. IARC: https://monographs.iarc.who.int/wp-content/uploads/2018/06/mono60-16.pdf, stazeno 5. 1. 2024.
3.Zili¢ ., Dodig D., Basi¢ Z., Vanéetovié J., Titan P., Buri¢ N., Tolimir N.: Food Additives & Contaminants: Part A 34, 705 (2017).

This work was financially supported from project LUC23140 provided by MSMT, program INTER-EXCELLENCE II.
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Lipids are generally associated with the development and pathology of atherosclerotic cardiovascular
disease. Based on the 2019 recommendations of the European Society of Cardiology and the European
Atherosclerosis Society, the SCORE (Systematic Coronary Risk Evaluation) metric is recommended as a
baseline assessment of these diseases. SCORE is based on a combination of factors such as age, sex,
smoking, blood pressure and total cholesterol. However, not only cholesterol and triacylglycerols, but
also ceramides and phosphatidylcholines, which are associated with myocardial infarctions, ischemic
heart disease, stroke and increased mortality in general, play a major role in these inflammatory
diseases. To create a simple score for predicting these cardiovascular events, measured ceramide and
phosphatidylcholine concentrations were combined with advanced statistical models. Among these
developed scores, CERAM (Mayo Clinic, USA), CERT1 and CERT2 (Zora Biosciences, Finland) have a
great potential. CERAM and CERT1 include the calculation of this score only in the context of ceramide
concentration, whereas CERT2 also takes into account phosphatidylcholines concentration. In the
present study, serum concentrations of selected ceramides and phosphatidylcholines were measured
in a cohort of patients from the Department of Cardiology of the University Hospital Olomouc. For this
purpose, the LC-MS/MS method (1,2) was optimized for the analysis of ceramides: Cer 18:1/16:0, Cer
18:1/18:0, Cer 18:1/24:0, Cer 18:1/24:1, and phosphatidylcholines: PC 16:0/16:0, PC 14:0/22:6, PC
16:0/22:5. Analysis was performed using an Acquity BEH C18 2.1 x 75 mm x 1.7 um column (Waters),
an Exion LC HPLC instrument (SCIEX), and a QTRAP 6500+ mass spectrometer (SCIEX). Mobile phase A
contained 10 mM ammonium acetate + 0.1% formic acid and mobile phase B contained 10 mM
ammonium acetate in acetonitrile:2-propanol (4:3, v/v) + 0.1% formic acid. The column heating was
set at 60 °C, the flow rate at 0.5 ml/min, sample injection at 0.5 pl and analysis time was 5 min.
Concentrations of analytes were calculated based on their respective stable isotope-labeled internal
standards. Subsequently, the CERT score and its quartiles were calculated, and risk groups were
determined according to these results. In addition, these results were subjected to correlation analysis
with routine biochemical parameters. The results show that this rapid quantitative analysis and the
subsequent calculation of the CERT score have great potential for cardiovascular event prediction and
prevention.

! Kauhanen D., Sysi-Aho M., Koistinen K.M., Laaksonen R., Sinisalo J., Ekroos K.: Development and validation of a high-throughput LC-MS/MS
assay for routine measurement of molecular ceramides. Anal Bioanal Chem. 2016;408(13):3475-3483. doi:10.1007/s00216-016-9425-z

2 Katajamaki T.T., Koivula M.K., Hilvo M., et al.: Ceramides and Phosphatidylcholines Associate with Cardiovascular Diseases in the Elderly.
Clin Chem. 2022;68(12):1502-1508. doi:10.1093/clinchem/hvac158

This work was supported by: FNOI (IP-2023-000017), MH CZ- DRO FNOI, 00098892.
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Bakterie rodu Cronobacter, fazené do Celedi Enterobacteriaceae, mohou zpUsobovat vzacné se
vyskytujici infekce u novorozencu s nizkou porodni vahou a u imunokompromitovanych jedinc(. U
téchto ohroZenych skupin obyvatelstva se infekce muzZe projevit ve formé nekrotizujici enterokolitidy
nebo meningitidy 2. Tento rod bakterii je schopen snaset suché prostfedi, coz mu poskytuje vyhodu
pro preziti napriklad v susené kojenecké vyZivé 34 Podle Svétové zdravotnické organizace (WHO) a
Organizace pro vyZivu a zemédélstvi (FAO) je cely rod Cronobacter povaZzovan za patogenni, ackoli jsou
nékteré druhy (C. sakazakii a C. malonaticus) s vaznymi infekcemi spojovany castéji nez ostatni druhy
Cronobacter 5s. Soucasné je o mechanismu patogenniho plsobeni a faktorech virulence Cronobacter
spp. znamo velmi malo. Je proto dllezZité ziskat co nejvice informaci o proteinech vnéjsi membrany
bakterii, ktera jako prvni ptichazi do styku s hostitelskymi burikami a byva mistem s ¢astym vyskytem
faktor( virulence. Zaroven by se identifikované unikatni proteiny mohly stat vhodnymi markery pro
vyvoj spolehlivych metod detekce bakterii Cronobacter napft. v potravinach.

V ramci této prace byly izolovany a identifikovany proteiny nachazejici se ve frakci vnéjSi membrany
zastupcl vSech druhl Cronobacter spp. K izolaci bakteridlnich proteint byla pouZita imunomagneticka
separace, kterd vyuzivda magnetické ¢dstice s navazanymi specifickymi polyklondlnimi protilatkami.
Izolované proteiny byly nasledné analyzovany pomoci LC-ESI-Q-TOF MS a identifikovany programem
Mascot. Na zakladé in silico analyzy byla urcena lokalizace proteint v burice a jejich potencialni funkce.
Zaroven byly vyhledavany proteiny, které jsou jedinecné pro vice patogenni druhy Cronobacter.
Soucdsti prace bylo i testovani rliznych zpUlsob( uvolfiovani protein( z jejich vazby na protilatkach
imobilizovanych na magnetickych ¢asticich. Tento krok predchazel trypsinovému Stépeni proteinl a
MS analyze. Podminky vyuZzivajici vysoké ¢i nizké pH (s naslednou neutralizaci i bez ni) nebo vysokou
iontovou silu byly porovnavany s metodou, pti které k trypsinovému Stépeni protein dochazi jesté za
jejich vazby na protildtkach. Metoda pfimého stépeni se nakonec ukazala jako nejvhodnéjsi, jelikoZ po
MS analyze poskytla nejvétsi mnozstvi identifikovanych protein(. Tento zplsob byl nasledné uplatnén
na daldi analyzy vnéjSich membranovych frakci Cronobacter spp. Celkové bylo ve wvnéjsich
membranovych frakcich Cronobacter spp. zachyceno 311 rGznych proteinl. Ztoho 51 proteind se
vyskytovalo pouze u vice virulentnich druht C. sakazakii (kmen Cb 35) a C. malonaticus (kmen Cb 51),
zatimco z ostatnich kmenl izolovany nebyly. Po uréeni biologické funkce bylo vybrano 39 protein,
které byly oznaceny za potencialné virulentni.

1. Iversen C., Mullane N., McCardell B., Tall B. D., Lehner A., Fanning S., Stephan R., Joosten H.: Int. J. Syst. Evol. Microbiol. 58, 1442 (2008).
2. Forsythe S.J Annu. Rev. Food Sci. Technol. 9, 23 (2018).

3. Breeuwer P., Lardeau A., Peterz M., Joosten H. M.: J. Appl. Microbiol. 95, 967 (2003).

4. Kalyantanda G., Shumyak L., Archibald L. K.: Frontiers in Pediatrics 3, 56 (2015).

5. FAO/WHO: Microbiological risk assessment series; no. 15 90 stran (2008).

6. Forsythe S. J., Dickins B., Jolley K. A.: BMC Genomics 15, 1121 (2014).
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Short-chain fatty acids (SCFAs) are end products of gut microbiota fermentation, sourced from dietary
fiber or indigestible dietary protein. Their pivotal role in human health, including epithelial barrier
stabilization and cholesterol synthesis inhibition, underscores their significance. Imbalances in SCFA
levels correlate with metabolic pathologies such as inflammatory bowel diseases, obesity, diabetes,
and colorectal cancer, emphasizing the necessity for the precise and practical analytical methodology.
Among various methods, gas chromatography-mass spectrometry (GC-MS) stands out for its superior
sensitivityl. While often used, derivatization in GC-MS sample preparation enhances metabolite
stability, it also prolongs analysis time and involves the use of toxic reagents. Hence, we developed an
accurate and efficient, derivatization-free, fully automated method using single quadrupole (GC-Q-MS)
for SCFA analysis. The method combines acidification and MTBE extraction. By automating sample
preparation and overlapping it with instrumental acquisition, we mitigate time-related intensity loss
and reduce the number of preanalytical errors, achieving a sample-to-sample run-time of ~20 minutes.
Moreover, a significant innovation introduced by our method is the addition of full-scan instrumental
acquisition to selected ion monitoring (SIM), i.e. full scan-SIM. Incorporating full scan acquisition allows
comprehensive profiling of metabolites and metabolic pathways not covered by SIM, while also
providing increased flexibility in data analysis and improved sensitivity to detect low-abundance ions.
This newly introduced streamlined approach offers precise SCFA analysis without the drawbacks of
derivatization, enhancing efficiency and reliability for practical applications via the automated sample
preparation and introduces full scan-SIM instrumental acquisition that enables both quantification of
SCFAs and metabolite profiling in a single assay.

1ZhangS., Wang H., Zhu M.J.: Talanta 196, 249 (2019).
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Fosfoinositidy predstavuji dlleZitou skupinu primarnich metabolitl vstupujicich velmi komplexnim
zplUsobem do pochodl zasadnich pro preziti, rist a rovnovahu kazdé bunky . U rostlin byl mimo jiné
popsan vyznam téchto latek pfi reakcich na r(zné typy abiotického stresu, v metabolismu
fytohormond, ¢i jako fosfat skladujicich molekul zasadnich pro vyvoj semen 2 Fosforylacni reakce
fosfatidylinositold jsou katalizovany enzymy ze skupiny fosfatidytlinositol kinaz (IPKs). Jednim z
dllezitych ¢lend této skupiny je inositol-1,3,4,-trisfosfat kindza 1 (ITPK1)s.

Vliv ITPK1 na fotomorfogenezi rostlin jecmene setého (Hordeum vulgare) byl studovan na dvou itpk1
mutantnich liniich péstovanych v podminkdch kontinudlniho cerveného svétla. Vzhledem
k vyznamnym rozdiliim ve fenotypu kofenového systému itpkl mutantnich a kontrolnich (WT) rostlin,
byla provedena zevrubnd proteomicka kvantitativni analyza vzork( korenl téchto tfi linii, ktera
odhalila zasadni rozdily zejména v zastoupeni proteind zodpovédnych za rist a vyvoj kofenového
systému.

1 Tu-Sekine B., Kim S.F.: Int. J. Mol. Sci. 23, 6747 (2022).
2 Marathe A., Krishnan V., Thimmegowda V., Dahuja A., Jolly M., Sachdev A.: Plant. Physiol. Bioch. 123, 7 (2017).
3 Riemer E. a 15 autord: Molecular Plant. 14, 11 (2021).
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Puriny jsou klicovymi sloZzkami nukleotidu, které tvori stavebni bloky DNA a RNA, a hraji dlezitou roli
v energetickém metabolismu, bunécné signalizaci a jako koenzymy enzymatickych reakci. Jejich
dostupnost zajistuji predevsim recyklaéni drahy, zatimco v pfipadé zvysené potieby je aktivovana de
novo syntéza purini (DNPS) katalyzovana 6 enzymy. Pfi defektu jednotlivych enzym( dochazi k
hromadéni defosforylovanych forem intermediatti DNPS v télnich tekutinach. Klinické projevy téchto
deficitd jsou velmi rozmanité, od autismu az po téZzkou psychomotorickou retardaci ¢i umrti v
neonatdlnim obdobi.

Nase skupina se zaméfuje na screening intermediatd DNPS v modi pacientl s nespecifickymi
neurologickymi a psychomotorickymi poruchami pomoci LC-MS/MS. Separace jednotlivych metabolitd
je zajisténa kapalinovou chromatografii na koloné plnéné reverzni fazi (Bischoff Prontosil C18 AQ) a
detekce na spektrometru s trojitym kvadrupélem v mddu pozitivni ionizace elektrosprejem v rezimu
monitoringu selektivnich reakci (SRM). Tato metoda umozriuje detekci i téch intermediatt drahy, které
nejsou vzhledem ke své strukture nebo nizké koncentraci detekovatelné pomoci HPLC.

Zjistili jsme, Zze mnohé metabolity se v détském véku méni dynamictéji, nez se predpokladalo, a proto
bylo potfeba v ramci této studie upresnit jejich fyziologické rozmezi. Dosud bylo znamé vékové
stratifikované rozmezi jen nékterych z nicht. Zaroven nedavné pripadové studie mirnych forem DNPS
onemocnéni ukazaly mnohem nizsi koncentrace metabolitl v moci, nez bylo dfive zaznamenano.
Rozsifili jsme soubor kontrolnich vzork moci na vice nez 300 a stanovili jsme fyziologické rozmezi pro
jednotlivé metabolity DNPS i nékteré metabolity recyklacnich drah pro 6 détskych a 1 dospélou
vékovou skupinu. U vSech sledovanych metabolitl je v prvnim roce Zivota Siroké rozmezi a zaroven
nejvyssi hladiny metabolitl a postupné dochazi k jejich poklesu.

Za necelé 2 roky jsme screeningové vysettfili cca 5000 vzorkd moci, z nichz priblizné 5 % mélo vice nez
10krat vyssi hodnoty nékterych purinovych metabolitll oproti medidanu dané série. Tyto vzorky
nasledné premérujeme kvantifikaéni metodou, ziskané hodnoty porovnavame s nové stanovenym
fyziologickym rozmezim a zkoumame patofyziologické podklady abnormalit purinového profilu.

1. Cremonesi, A. et al. Improved diagnostics of purine and pyrimidine metabolism disorders using LC-MS/MS and its clinical application. Clin
Chem Lab Med 61, 1792-1801 (2023).

Tato prdce je financovdna grantem Ministerstva zdravotnictvi AZV NU23-01-00500.
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Assisted reproduction involves the collection of gametes, in vitro fertilization (IVF), cultivation of
resulting embryos, selection of viable embryos, and subsequent embryo transfer. The selection of
transferable embryos mainly relies on morphological examination and pre-implantation genetic
testing, the latter being an invasive technique that impairs the integrity of embryos.

Our group works with “spent” cultivation media, i.e., cultivation media after 5-6 days of cultivation of
human IVF embryos created for fertility treatments. It is hypothesized that analyses of the extracellular
metabolome of embryos could serve as a non-invasive functional assessment (i.e., complementary to
morphology) of embryo viability. We have adapted an untargeted metabolomics workflow utilizing
HPLC-ESI-qTOF. A series of analyses of cell free cultivation media were performed, and the data were
processed with the use of multidimensional analysis. The obtained results provide the first glance on
metabolomic profiles of human embryos with adverse biological quality.

This work has been supported by the Ministry of Health of the Czech Republic, grant nr. NU22-08-00543 and funds
from Masaryk University MUNI/A/1564/2023, MUNI/A/1598/2023. All rights reserved.
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The SELINA (Selected Ice Nanoparticle Accelerator) instrument was designed and constructed to
produce mass-selected beams of water ice nanoparticles from electrospray for subsequent
acceleration to mimic space dust and develop novel high-resolution impact ionization mass
spectrometry space probest. On the one hand, its design includes common mass spectrometry
techniques: electrospray ionization, quadrupole ion guide and resolving quadrupole; on the other
hand, few novel techniques were introduced to approach m/z range 105 to 107: frequency scanned
quadrupole and charged detection mass spectrometry. We have successfully demonstrated its
operation as a source of size-selected water ice nanoparticles in 50-1000 nm diameter range2.
However, the instrument design is also suitable for the mass determination of submicrometer solid
particles in a liquid sample charged with electrospray, and we present a special arrangement of SELINA
for mass detection of individual synthetic lipid unilamellar vesicles (LUVs) in water samples. Resolving
frequency scanned quadrupole allows their mass separation on the basis of vesicle m/z. LUVs with
nominal diameter distribution centered around 180-200 nm are good models for the extracellular
vesicles (EVs) secreted by cells. They participate in intracellular transport and messaging. Their cargo
includes proteins, amino acids, lipids and metabolites which could be biomarkers of various diseases
and metabolism changes. Mass spectrometry analysis of the EVs composition is mostly provided on
lysated, digested vesicles. The EVs isolation from the body fluid sample (plasma, urine, etc) requires
careful procedures of ultracentrifugation, filtering, size-exclusion chromatography or affinity-based
purification with functionalized beads. The size characterization of isolated EVs is provided by the
following methods: direct light scattering, nanoparticle tracking analysis, flow cytometry and
transmission electron microscopy. The proof-of-concept separation of LUVs by frequency-operated
quadrupole in SELINA is a step forward to less laborious and more precise techniques for extracellular
vesicle biomarker detection with mass spectrometry methods. The resolving regime of the quadrupole
with m/z RSD < 10% allows separation of size selected distributions of LUVs with modal diameters 87,
111, 130, 160, and 181 nm at corresponding quadrupole m/z settings 2.5x10s, 5x105, 8x10s, 1.5x10s,
2.5x10s at detection frequencies of 20-100 vesicles per minute.

1. Spesyvyi A., Zabka J., Polasek M., Maleckova M., Khawaja N., Schmidt J., Kempf S., Postberg F., Charvat A., Abel B.: Philos T R Soc A 382,
(2024).
2. Spesyvyi A., Zabka J., Poldsek M., Charvat A., Schmidt J., Postberg F., Abel B.: J Am Soc Mass Spectr 34, 878 (2023).

We are grateful for the financial support of the German Science Foundation (DFG) through grant AB 63/25-1 and
by the Czech Science Foundation (grant No. 21-11931J).
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SNIZENI VYSKYTU ARTEFAKTU VZNIKAJICICH NA KOLONE BEHEM LC-MS
PEPTIDU V PROTEOMICKYCH ANALYZACH A KONTROLE KVALITY BIOLECIV
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Zvyseni teploty kolony predstavuje jedno z nejucinnéjsSich a nejdostupnéjSich reseni pro zlepsSeni
separacni ucinnosti v LC-MS analyze peptidd. Vysoka teplota vsak béhem separace vede ke vzniku
nezadoucich modifikaci peptidd, coZz vyznamné snizuje kvalitu a spolehlivost vystup(.: V nasi studii
jsme vyvinuli vysokoteplotni LC-MS metodu pro analyzu peptid(, ktera zachovava vyhody zvysené
teploty kolony na jejich separaci a zaroven efektivné snizuje vyskyt artefaktl. Metoda vyuziva kratké
zachytné kolonky s nizkou retentivitou, kterd je umisténd pred separacni kolonou a udrzovana pfi nizké
teploté. Zachytna kolonka zkracuje pobyt peptid( ve vyhfivané separacni koloné, ¢imz snizuje riziko
vzniku jejich modifikaci, avSak nezhorSuje separacni ucéinnost. V porovnani se separaci pfi 30 °C
vyvinutd metoda poskytla o 42 % vyssi kapacitu separace v 110minutovém peptidovém mapovani
trastuzumabu a o 10 % vic identifikovanych peptidd v explorativni LC-MS analyze pfi minimalnim
mnozstvi modifikaci. V peptidovém mapovani bioléciv, kde artefakty vznikajici na koloné mohou
falesné zvySovat mnoistvi nékterych kritickych atributd kvality, metoda mj. sniZila mnoZstvi N-
koncovych pyroGlu o 63 % a oxidovanych Met o0 48 % v porovnani s pfimym ndstfikem na separaéni
kolonu pti 60 °C, coz zvysuje spolehlivost kontrolnich analyz. Nase feseni predstavuje jednoduchy a
efektivni nastroj pro zlepseni chromatografické separace peptidd pfi vyrazném snizeni rozsahu jejich
nezadoucich modifikaci, a poslouzi zejména v bottom-up proteomickych analyzach a rutinni kontrole
kvality protilatkovych léciv.

1. Lenco J., Semlej T., Khalikova M. A., Fabrik I., Svec F.: J Proteome Res 20, 420 (2021).

Studie byla podpofena projektem GACR & 22-216208S.
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Tato prace byla zamérena na identifikaci kvantitativnich zmén deubikvitinacnich enzym( (DUBs)
v hostitelskych burikach béhem infekce intraceluldrni bakterii Francisella tularensis.

Infekce bakterii Francisella tularensis FSC200 byla provedena na modelu lidskych makrofagu, které byly
diferencovany z monocytarni bunécné linie THP-1. Infekce byla provadéna ve dvou ¢asnych ¢asovych
intervalech — 10 min a 60 min. Relativni zmény v zastoupeni DUBs byly sledovany jednak v samotnych
burikach a také ve vezikuldch uvolnénych infikovanymi burfikami. Tyto zmény byly analyzovany na
Urovni proteomické (LC-MS analyza peptid( — vyuZiti isobarického znaceni a label-free kvantifikace,
Western blot) a na Urovni expresni (real-time PCR).

Bionformatickym zpracovanim ziskanych LC-MS/MS dat z analyzy infikovanych bunécénych lyzatd
s vyuZitim TMT isobarického znaceni nebyla zjisténa signifikantni zména v profilu bunécnych DUBs.
Naslednd Western blot analyza detekovala pouze minimalni zmény pro vybrané DUBs. Podobné také
analyza real-time PCR lyzat( infikovanych bunék neidentifkovala signifikantni zmény mRNA vybranych
DUBs. VyuZitim reakce se specifickou afinitni kotvou inhibujici DUBs s naslednou imunoprecipitaci
DUBs byla zjisténa relativni zména zastoupeni tfi enzym (UCH-L5, USP10 a USP25) po infekci, a to jak
proteomickou analyzou, tak i Western blotem simunochemickou detekci. Label-free LC-MS/MS
analyza protein(l ziskanych z izolovanych extracelularnich vezikul infikovanych bunék umoznila nalézt
relativni zmény v profilech u nékolika DUBs (UCH-L5, USP10 a USP25).

Ziskané vysledky poukazuji na to, Ze bakterie F. tularensis zasahuje do ubikvitinaniho systému
hostitele b&éhem procesu infekce. Byla prokdzdna zvysend celkova aktivita DUBs v lidskych makrofazich
v ¢ase 60 minut po infekci. Pouziti inhibitord DUBs s naslednou imunoprecipitaci odhalilo snizeni
enzymatické aktivity dvou specifickych DUB: USP10 a UCH-L5 a zvySenou aktivitu enzymu USP25. Tyto
tfi enzymy byly ve zvySeném mnoiZstvi téZ identifikovdny v exozomech uvolnénych z bunék
infikovanych bakterii F. tularensis:.

1Vozandychova V. et al: Frontiers in Immunology, 14 (2023).

Prdce byla podporena MO CR ,,Dlouhodoby pldn rozvoje organizace 1011“ — Zdravotnickd problematika ZHN I
Vojenské Iékarské fakulty Hradec Krdlové Univerzity obrany (DZRO-FVZ22-ZHN I1) a MSMT CR (Specificky vyzkum
SV/FVZ201802).

37


mailto:vera.vozandychova@unob.cz
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Fenylsulfaty jsou ptirodni latky, jedna se o estery kyseliny sirové a fenolickych latek. Tato skupina latek
je z velké ¢asti neprobadand, jejich biologické Ucinky nejsou dostate¢né popsané a jejich pfitomnost
v rostlinnych pletivech byla reportovana sporadicky. Vznikaji ¢innosti sulfotransferas prenasejici
siranovou skupinu z donoru 3‘-fosfoadenosin-5‘fosfosulfatu (PAPS) na hydroxylovou skupinu
akceptorové molekuly. Pfitomnost fenolickych latek, potencidlnich akceptorli, ve vsech vyssich
rostlinach, rozsifenost PAPS v Zivych organismech a existence rady domnélych genl kodujicich
PAPSdependentni sulfotransferasy napfi¢ rostlinou Fisi spolecné vzbuzuji otdzky kde a v jakém
mnozstvi se fenylsulfaty nachazi, jak velky je jejich pfijem z potravin ¢i jakym zplsobem ovliviiuji
bezpecnost a kvalitu potravin. Jednim z krokd k zodpovézeni této otazky je nutna analyza fenylsulfatd
v rliznych plodinach a potravinach. Za timto uéelem byla vyvinuta UHPLC-MS/MS metoda pro analyzu
fenylsulfatd. Ta je postavena na jednoduchém extrakénim postupu, nasledné chromatografické
separaci v systému reverznich fazi a detekci pomoci tandemové hmotnosti spektrometrie. Pfitomnost
sulfatu ve strukture analytl vyrazné napomaha ionizaci, zajistuje pozitivni matricovy efekt a poskytuje
specifickou neutralni ztratu m/z 80. Metoda tak ve vysledku disponuje vysokou selektivitou a citlivosti
méreni, dale bude uplatnéna pro Siroky screening genovych zdroji nejvyznamnéjsich plodin a
vybranych zelenin Olomouckého pracovisté Vyzkumného dstavu rostlinné vyroby v.v.i.

Prdce autorti byla podpofena projektem 23-06931S Grantové agentury Ceské republiky.
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