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ANALYZA AROMATICKYCH AMINU V ODPADNICH VODACH POMOCI IN SITU
DERIVATIZACE, SBSE A LC-MS

ADAM BREZINA !, KATERINA DOLEZELOVA %, MAREK STIBOREK !, BRANISLAV VRANA 1

! Masarykova Universita, Pfirodovédeckd fakulta, Centrum RECETOX, Ceska republika

e-mail: adam.brezina@recetox.muni.cz

Aromatické aminy (AA) kontaminanty Zivotniho prostiedi s prokazanymi nebo predpokladanymi
mutagennimi a karcinogennimi vlastnostmi. Pochazeji z riznych zdroj(, véetné primyslovych odpadnich
vod (napfriklad z tovaren na barveni textilu), odpadnich vod z nemocnic a domacnosti, povrchového
odtoku ze silnic a dalSich, pficemz ¢asto konci v méstskych kanaliza¢nich systémech a spolecné pfispivaji
k environmentdlnimu zatiZeni odpadnich vod. Jejich pfitomnost v odpadnich vodach, které se vypousti do
povrchovych vod, vyvoldva obavy ohledné moZnych rizik pro vodni ekosystémy. JelikoZ se AA v odpadnich
a povrchovych vodach vyskytuji v nizkych koncentracich (fadové jednotky az desitky ng/L) a jejich analyzu
soudasné komplikuje sloZitd matrice, je jejich spolehliva detekce a kvantifikace analyticky naro¢nd.*3

Pro feSeni problému matricovych interferenci pfi analyze AA v odpadnich a povrchovych vodach byla
vyvinuta a optimalizovana robustni analyticka metoda pro detekci a kvantifikaci 22 primarnich AA. Metoda
zahrnuje in situ derivatizaci AA pomoci benzoyl chloridu a soucasnou extrakci derivati (benzamidi)
pomoci miktoextrakce na magnetickém michadélku (Stir Bar Sorptive Extraction; SBSE) s naslednou
analyzou derivatll LC-MS/MS. Pro SBSE extrakci byly testovany dva rlizné polymery na magnetickych
michadélkach, polydimethylsiloxan (PDMS) a ethylenglykol—silikon (EG). Optimalizované parametry SBSE
vCetné doby extrakce, poctu extrakcnich krok(, doby desorpce, s cilem zvysit presnost analytické metody.
V rdmci vyvoje instrumentalni metody byly zavedeny izotopové znacené analogy benzamidu, pfipravené
derivatizaci AA pomoci deuterované znaceného benzoyl chloridu. Tento pfistup usnadruje korekci a
kompenzaci matricovych efektl v redlnych vzorcich, ¢imz zvysuje spolehlivost analyzy. Robustnost metody
byla ovéfena na redlnych vzorcich, véetné odpadni vody na piitoku a odtoku z COV v Modficich a
povrchové vody z feky Svratky. Za Ucelem ovéfeni metody v redlnych podminkach bylo vyuZito pfidavku
standardu ke vzorku pro stanoveni koncentrace a ovéfeni pfesnosti. Tyto poznatky pFispivaji k hlubSimu
pochopeni osudu AA v rdmci COV a poskytuji klicové informace pro ndvrh strategii zaméfenych na
zmirnéni jejich dopadl na Zivotni prostredi a verejné zdravi.

! Edebali O., Krupcikova S., Goellner A., Vrana B., Muz M., Melymuk L.: Environ Sci Technol Lett 11, 397 (2024).
2 Widner B., Kido Soule M. C., Ferrer-Gonzalez F. X., Moran M. A., Kujawinski E. B.: Anal Chem 93, 4809 (2021).
3 Krupcikova S., Stiborek M., Kalouskova P., Urik J., Simek Z., Melymuk L., Muz M., Vrana B.: Sci Total Environ 939, 173196 (2024).

Vysledky projektu vznikly s finanéni podporou poskytovatele Grantové agentury Ceské republiky v rémci projektu
LAkumulace v textilu a uvolriovdni pri prani jako emisni cesta pro aromatické aminy z vnitiniho prostredi do
odpadnich a povrchovych vod” ¢. GF22-06020K.



FIA-MS/MS ZE SUCHYCH KREVNICH SKVRN BEZ DERIVATIZACE PRO VCASNOU
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Atypicka myopatie (AM) predstavuje onemocnéni charakterizované rychle progredujici rhabdomyolyzou
a vysokou mortalitou (pfes 75 % postizenych koni umira do 72 hodin od nastupu klinickych pfiznaka)®.
Nejcastéji postihuje koné po pastvé bez predchozi fyzické zatéze. AM je zplsobena poZitim hypoglycinu A
(HGA) a/nebo methylencyklopropylglycinu (MCPrG). Tyto protoxiny, pfitomné v semenech a semenaccich
nékterych druhd javoru (Acer), se v organismu metabolizuji na toxické slouceniny, které inhibuji Boxidaci
mastnych kyselin a katabolismus leucinu?.

Vzhledem k akutnimu pribéhu onemocnéni a vysoké umrtnosti je klicova dostupna a vcasna diagnostika.
Stavajici LC-MS/MS metody jsou vsak zavislé na vzorcich séra nebo moci, coz omezuje jejich vyuZiti pfi
odbéru v terénu, a navic vyzaduji derivatizaci, ktera prodluzuje dobu analyzy.

Tato prace predstavuje diagnosticky pfistup zaloZzeny na analyze suchych krevnich skvrn (DBS) pomoci
metody FIA-MS/MS, ktera nevyzaduje derivatizaci. Vzorek krve (50 pul) je aplikovan na odbérovou kartu
(Whatman 903), ususen pfi pokojové teploté za absence pfimého slunecniho zareni a nasledné zaslan
béZnou postou do laboratore. Vyvinuta FIA-MS/MS analyza umoziiuje kvantifikaci HGA a jeho metabolitu,
MCPA-karnitinu (methylencyklopropylacetyl-karnitin), které slouzi jako biomarkery AM, spole¢né se
sedmi klinicky relevantnimi acylkarnitiny.

Metoda se vyznacuje jednoduchou pfipravou vzorku, kratkou dobou analyzy (1 min) a nizkymi finanénimi
naklady. Metoda byla validovana dle doporuceni Evropské Iékové agentury (EMA). Dosahuje dostatecné
linearity (R? > 0,994) s nizkymi limity kvantifikace (0,013—0,110 umol/L). Zaroveri vykazuje odpovidajici
spravnost (76—-144 %) a presnost (CV < 34,7 %) jak v ramci jednoho dne, tak mezi dny. Analyty zUstavaji
v suché krevni skvrné stabilni minimalné sedm dni pfi pokojové teploté, coz umoZriuje spolehlivou analyzu
i pfi zaslani DBS vzork( postou. Metoda byla nasledné otestovdna na 20 vzorcich od pacientd s AM
a 15 kontrolnich vzorcich, pficemz vysledky jednoznacné odlisily obé skupiny.

Diky rychlosti, jednoduchosti a mozZnosti zasilani DBS vzorkl postou umoZriuje vyvinutd FIA-MS/MS
metoda vcasnou diagnostiku AM, podporu rychlého terapeutického zasahu a diferenciaci od jinych
onemocnéni.

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

2Votion D.-M., Francois A-C, Kruse C., Renaud B., Farinelle A., Bouquieaux M.-C., Marcillaud-Pitel C., Gustin P.: Animals (Basels) 10, 365 (2020).

3 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).
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Spojeni chromatografickych technik a hmotnostni spektrometrie (MS) predstavuje klicovy ptistup pro
analyzu lipidd. Velmi selektivni a citlivou analyzu poskytuje zejména MS s nizkym rozliSenim, ktera vyuziva
specifické prechody analyt( napfiklad multiple reaction monitoring (MRM). Pfestoze mohou byt tyto
prechody velmi selektivni, nelze jimi rozlisit nékteré izomery lipid(i. Tento nedostatek Ize pfekonat pomoci
kapalinové chromatografie v systémech s obracenymi fazemi (RP-LC) a diky této kombinaci je mozné
spolehlivé identifikovat a kvantifikovat vétsi mnozstvi lipidd. Nékteré tridy lipida vsak timto pristupem
nejsou dobre analyzovatelné, protoze béhem ionizace fragmentuji nebo netvofi dostatecné selektivni
fragmenty. V téchto pripadech je moziné vyuziti derivatizaénich metod, které mohou zlepsit
chromatografické vlastnosti, ionizacni U¢innost, stabilitu analytu nebo selektivitu a citlivost stanoveni.

V této préci jsme vyvinuli novou derivatiza¢ni metodu vyuZzivajici 3-(chlorosulfonyl)benzoovou kyselinu,
kterd dosud nebyla pro derivatizaci pouzita. Cilem bylo umoznit analyzu sterold, prenoll a neutralnich
lipid( v negativnim iontovém madu, ¢imZ se minimalizuje fragmentace v iontovém zdroji v porovnani s
béZnou ionizaci v pozitivnim maédu, a vyrazné se tak zvysuje citlivost analyzy.

Metoda RP-UHPLC/MS/MS byla optimalizovana na zakladé 30 derivatizovanych standardd ze ctyf
lipidovych tid (steroly, prenoly, monoacylglyceroly a diacylglyceroly).

RP-UHPLC metoda umoznila separaci izomer( (napf. 1,2-DG vs. 1,3-DG, cholesterol vs. lathosterol nebo
desmosterol vs. 7-dehydrocholesterol) a v kombinaci s hmotnostni spektrometrii umoznila vysoce citlivou
a selektivni analyzu. Derivatiza¢ni reakce byla optimalizovana za poufiti lidské plazmy s ptidavkem deviti
vnitfnich standard( ze Ctyr rliznych trid lipid(l. Nejvyssi vytézek reakce byl dosaZzen pfi molarnim poméru
pyridinu k derivatiza¢nimu cinidlu 6:1, pfi 60 °C po 40 minut. Pfebytek pyridinu a derivatizac¢niho ¢inidla
byl odstranén pomoci modifikované Folchovy extrakce z divodu minimalizovani kontaminace systému.
Opakovatelnost a reprodukovatelnost metody byly ovéfeny jednim, resp. dvéma operatory, s relativni
smérodatnou odchylkou (RSD) nizsi nez 15 %. Stabilita derivatd byla potvrzena jak pfi kratkodobém
uchovavani v autosampleru pfi 4 °C (18 hodin), tak pfi dlouhodobém skladovani pfi =80 °C (pét dnu),
pfiéemzZ RSD neprekrocila 10 %. Metoda vyznamné snizila limity detekce, zejména pro volné steroly az na
15-25 pmol/ml v plazmé. PIné optimalizovand metoda byla aplikovana pro identifikaci sterol(, prenol(,
monoacylglyceroll a diacylglyceroll v lidské plazmé a celkem bylo anotovano 92 lipid{ z uvedenych tfid
pomoci charakteristickych skenl obsahujici derivatiza¢ni znacku v kombinaci s retenénimi zavislostmi.

Tato prdce byla podporena grantem Evropské rady pro vyzkum (ERC), projekt ¢. 101095860.



STUDIUM OXYSTEROLOVEHO METABOLOMU: CiLENE PROFILOVANiI SEROVYCH
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Oxysteroly jsou bioaktivni kyslikaté derivaty cholesterolu, které funguji jako endogenni modulatory
bunééné signalizace a imunitnich odpovédi**. Podileji se rovnéZ na dalsich kli¢ovych fyziologickych
procesech, véetné regulace homeostazi cholesterolu, syntézy steroidnich hormonl a metabolismu
mastnych kyselin. Naruseni metabolismu oxysterol( byva v soucasné dobé spojovano s patogenezi celé
rady rGznych onemocnéni, jako je aterosklerdza, nékterad neurodegenerativni onemocnéni a riizné formy
rakoviny, véetné nadorl prsu, plic a gastrointestinalniho traktu®*”. V lidskych tkadnich jsou oxysteroly
pfirozené produkovany intraceluldrni enzymatickou oxidaci cholesterolu, avsak na jejich vzniku se podileji
i neenzymatické mechanismy zahrnujici autooxidaci®.

Tato prdce predstavuje vysoce vykonnou a citlivou analytickou metodu zaloZenou na ultra-vysoce uc¢inné
kapalinové chromatografii ve spojeni s tandemovou hmotnostni spektrometrii (UHPLC—-MS/MS), ktera
umoziuje cilené profilovani oxysterold v lidském krevnim séru. Vyvinutad metoda vyuziva G¢innou separaci
na reverzni fazi a umoznuje simultdnni kvantifikaci deseti strukturalné i funkéné ptibuznych
oxysterolovych metabolitl v pouhych nékolika mikrolitrech vzorku séra. Tento nové navrzeny pfistup je
vhodny pro sledovani dynamiky oxysteroll za rGznych fyziologickych i patologickych podminek. Ziskané
vysledky mohou pfispét k identifikaci novych biomarkerd a k hlubsimu porozuméni biologickym procestim
u onemocnéni spojenych s poruchami oxysterolového metabolismu, a tim rozsifit portfolio dosud
dostupnych diagnostickych i terapeutickych strategii.

1 Borah K., Rickman O. J., Voutsina N., Ampong |., Gao D., Baple E. L., Dias I. H. K., Crosby A. H., Griffiths H. R.: Redox Biol. 36, 101595 (2020).

2 Chen L., Xiu R., Wang H., Wang L. X., Wu G. M., Liang J., Han X. F.: Chromatographia 82, 553 (2019).

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

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

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

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

7 Kloudova-Spalenkova A., Ueng Y. F., Wei S., Kopeckova K., Guengerich F. P., Soucek P.: J. Steroid Biochem. Mol. Biol. 197, 105566 (2020).

¢0lkkonen V. M., Gylling H., Ikonen E.: J. Steroid Biochem. Mol. Biol. 169, 4 (2017).

Tato prdce vznikla za podpory projektu ,,Interdisciplindrni pristupy pro vyvoj a aplikace novych materidlti v medicinské
praxi — Nové omické technologie”, reg.¢.: CZ.02.01.01/00/23_021/0009224 spolufinancovaného z EU.



PYSPRESSO: PYTHON MODUL PRO JEDNODUCHE ZPRACOVANI MULTI-BATCH
LCMS DAT
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PySPRESSO je open-source Python modul, navrzeny pro zjednoduseni a zefektivnéni zpracovani velkych
,multi-batch”“ LCMS dat nasledujici po poufZiti ,peak-picking” softwarli jako napfiklad Compound
Discoverer. Modul zahrnuje rlizné funkce pro filtrovani a transformace dat, funkce pro korekci batch-
efektl a analytickych chyb. Stejné jako nastroje pro statistickou analyzu a vizualizaci. UZivatel je schopen
si velmi snadno vytvofit pipeline na procesovani dat dle vlastnich potieb a nastavit si potfebné parametry
funkci. Pro uZivatele, ktefi neprogramuji pfipravujeme rovnéz grafické rozhrani, pro tvorbu a nastaveni
takovychto workflow. Schopnost pracovat lokdlné s velkymi ,,multi-batch” LCMS daty, vCetné téch s
mnoha chybéjicimi hodnotami, se predevsim hodi pro pfipady divérnych nebo pfili§ velkych soubord,
které nejsou vhodné pro nahravani do populéarnich online nastrojl. Cely postup je dokumentovan do PDF
report souboru, ktery umoznuje detailné sledovat a kontrolovat jednotlivé kroky procesovani dat.

Kéd na pozadi je cely napsany v Pythonu, coZ zajistuje pfistupnost a snadnou implementaci nové
funkénosti a nastrojl. Diky Pythonu, jakoZto jednomu z hlavnich jazykl strojového uceni, je modul rovnéz
pfipraven na integraci rlznych Al modeld pro predikci vlastnosti, klasifikaci dat, nebo napfriklad dalsich
metod korekce, jakou je napfiklad pySERRF. Tato pipeline mlzZe pfispét nejen k automatizaci a zrychleni
analyzy a vyhodnocovani dat, ale také ke zlepseni reprodukovatelnosti a sjednoceni pristupl napfic
védeckymi tymy diky svému plné dostupnému koédu. Jeji pouZiti bude demonstrovano na datasetech
z nasSich nejnovéjsich studii.

Financovdno z JG_2024_026 (UPOL) a IGA LF 2025_006 (UPOL).
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Hmotnostni spektrometrie s ambientni ionizaci umozZnuje detekci za atmosférického tlaku, ¢asto s
minimalni pripravou vzorku, coz z ni Cini efektivni ndstroj pro rychly screening nelegdlnich latek. Mezi tyto
latky patfi mimo jiné i slouceniny podporujici rdst svalové hmoty, jako jsou anabolické androgenni steroidy
(AAS) a selektivni modulatory androgenniho receptoru (SARM). PrestoZze jsou AAS a SARM klasifikovany
jako latky s hormonalnim tcinkem a jejich distribuce je v Ceské republice trestna podle § 288 trestniho
zakoniku, pripravky s jejich obsahem jsou naddle snadno dostupné, zejména prostfednictvim
internetovych prodejcli zamérenych na sportovni vyZivu a suplementaci.

Tato prace se zaméfuje na vyvoj rychlé kvalitativni a semikvantitativni metody pro analyzu téchto latek v
nelegalnich pfipravcich dostupnych ve formé tablet, kapsli a olejd. VyuZita byla ambientni ionizace pomoci
dielektrického bariérového vyboje se zdrojem Sicrit® ve spojeni s hmotnostnim spektrometrem Orbitrap
Exploris 120. Vysledky byly porovnany s referenénim mérenim pomoci validované LC-MS/MS metody.
Vzorky redlnych pfipravkd (n = 24) byly extrahovany methanolem a spolecné s kalibra¢nimi roztoky
analyzovany pomoci opakovaného nastfiku do vyhfivaného modulu iontového zdroje, pficemz byl
zaznamenan celkovy iontovy chromatogram. Zaroven byl vSem vzork{m i kalibrantim pfidan genericky
interni standard propranolol, ktery slouzZil ke korekci instrumentalnich odchylek a zvyseni
reprodukovatelnosti méreni. Ze ziskanych dat byly nasledné extrahovany zdznamy patnacti vybranych
cilovych analytd, jejichz integrace umoznila semikvantitativni vyhodnoceni. Mez detekce byla stanovena
na zakladé kalibrac¢nich dat a odpovidala hodnotam nizsim nez typicky uvddéné obsahy ucinnych latek v
pfipravcich. Analyt v pfipravku byl nasledné povaZovan za detekovany, pokud integrovany signal
pfislusného m/z prekrocil stanoveny prah. Semikvantitativni vysledky byly nasledné porovnany s daty
ziskanymi pomoci referenéni LC-MS/MS metody, pficemz byla zaznamendana vysoka mira shody (<4%
falesné pozitivnich ¢i falesné negativnich vysledka).

Vyznamnou vyhodou navrzené metody je vyrazné kratsi doba analyzy (<2 min na vzorek) ve srovnani s
referen¢ni LC-MS/MS metodou (8-15 min na vzorek). | s pomoci semikvantitativniho pfistupu byla
v mnoha analyzovanych pfipravcich pozorovana vyrazna nesrovnalost mezi deklarovanym a skutecné
zjisténym obsahem ucinnych latek, coz podtrhuje vyznam analytické kontroly téchto produktl dostupnych
na nelegdlnim nebo neregulovaném trhu.

Prdce byla finan¢né podporena projektem GACR ¢ 25-16715J.
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STANOVENIi HLADINY HEP-25 V LIDSKE PLAZME POMOCIi METOD CIiLENE
PROTEOMIKY

ANNA BARTAKOVA !, DUSAN HOLUB %, TOMAS OZDIAN !, ZORA MELKOVA 2,
PAVEL MARTASEK 2, MARIAN HAJDUCH !, PETR DZUBAK !

1Ustav molekularni a translaéni mediciny, Univerzita Palackého v Olomouci, Hnévotinska 1333/5, 779 00 Olomouc,
Ceska republika
2 Biotechnologické a biomedicinské centrum Akademie véd a Univerzity Karlovy ve Vestci, Primyslové 595, 252 50
Vestec, Ceska republika

e-mail: anna.bartakovaOl@upol.cz

Hepcidin-25 (Hep-25) je peptidovy hormon, klicovy pro regulaci metabolismu Zeleza v téle. Hep-25
ovliviiuje vstiebavani Zeleza ve stfevé a jeho uvolfiovani z hepatocytt a makrofagl do krevniho fecisté 2.
Regulace hladiny Zeleza je zde zaloZena na vazbé Hep-25 na transportér Zeleza ferroportin 1 v bunécné
membrané. Ferroportin 1 s navazanym Hep-25 je ndsledné internalizovan a degradovédn, coz vede ke
sniZeni transportu Zeleza z bunék do krve 2. Hep-25 je produkovan zejména hepatocyty ve formé
neaktivniho 84 aminokyselin dlouhého preprohepcidinu, ktery je v organismu dale stépen na aktivni formu
Hep-25 o délce 25 aminokyselin 4. Ke zvy3eni hladiny Hep-25 muaZe dochazet v disledku vysoké hladiny
Zeleza v krvi a zanétlivych procest 2. Naopak ke snizeni hladiny Hep-25 muZe dochézet v dusledku nizké
hladiny Zeleza v krvi, anémie, téhotenstvi, hypoxie nebo v disledku jaterniho onemocnéni (napf. cirhdza,
hepatoceluldrni karcinom), pfipadné jako efekt nékterych lék( %> %7,

Imunoanalytické metody (napt. ELISA) trpi zkfiZenou reaktivitou s kratSimi izoformami a rozdilnou kalibraci
napfi¢ vyrobci. Cilend hmotnostné — spektrometrickad proteomika (LC-MS/MS) tyto limity fesi a umozZnuje
pfimou absolutni kvantifikaci a Siroky linedrni rozsah &°.

Cilem prace bylo optimalizovat metodu pro stanoveni hladiny Hep-25 v plazmé a ndsledné stanoveni
hladiny Hep-25 v pacientskych vzorcich plazmy pomoci SPE LC-MS/MS metody 11, Diky definovanym
MRM prechodiim je metoda robustni, pfenositelnad a vhodna pro harmonizaci i mezi laboratofemi. Metoda
byla validovana a ovérena stran interference béznych preanalytickych faktor(, jako je hemolyza a lipémie,
pficemsz citlivost pokryva fyziologické i patologické rozmezi plazmatickych koncentraci.

*Gangz, T.: Blood 17, 4425 (2011). doi: 10.1182/blood-2011-01-258467.

? Frazer, D. M., Anderson, G. J.: 2, 206 (2014). doi: 10.1002/biof.1148.

3 Park, C. H., Valore, E. V., Waring, A. J., Ganz, T.: J. Biol. Chem. 11, 7806 (2001). doi: 10.1074/jbc.M008922200.

4 Gagliardo, B., Faye, A., Jaouen, M., Deschemin, J. -C., Canonne-Hergaux, F., Vaulont, S., Sari, M. -A.: The FEBS J. 15, 3793 (2008).
doi: 10.1111/j.1742-4658.2008.06525.x.

5 Nicolas, G., Chauvet, C., Viatte, L., Danan, J. L., Bigard, X., Devaux, |., Beaumont, C., Kahn, A., Vaulont, S.: J. Clin. Invest. 7, 1037 (2002).
doi: 10.1172/JCI15686.

¢ Kessler, S. M., Laggai, S., Kiemer, A. K., Barghash, A., Helms, V.: J. Hepatol. 4, 977 (2015).

7 Mleczko-Sanecka, K., da Silva, A. R., Call, D., Neves, J., Schmeer, N., Damm, G., Seehofer, D., Muckenthaler, M. U.: Haematologica, 7, 1173 (2017).
doi: 10.3324/haematol.2016.162917

& Karlsson, T.: J. Inflammation, 21 (2017). https://doi.org/10.1186/s12950-017-0166-3

° Uijterschout, L., Swinkels, D. W., Domell6f, M., Lagerqvist, C., Hudig, C., Tjalsma, H., Vos, R., van Goudoever, J. B., Brus, F.: Pediatr. Res., 4, 409
(2014). https://doi.org/10.1038/pr.2014.109

1 Holub D., Houda J., Hajdtch M., Pospisilova D., DZzubék P.: Chemagazin 5, 8 (2016).

1 1j, H.,, Rose, M. J., Tran, L, Zhang, J., Miranda, L. P., James, C. A., Sasu, B. J.: J. Pharmacol.Toxicol.I Methods 3, 171 (2009).
doi: 10.1016/j.vascn.2009.02.004

Dékuji za podporu z téchto infrastrukturnich grant(: CZ-OPENSCREEN (LM2023052), EATRIS-CZ (LM2023053) a interni
grantové agenture Univerzity Palackého v Olomouci (IGA_LF_2023_025 a IGA_LF_2024_038). RovnéZ chci podékovat
za spoluprdci kolegiim, zejména Mgr. Dusanovi Holubovi, Ph. D., za spoluprdci.
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KOMPLEXNiI PROFILOVANIi FYTOHORMONU A POLYAMINU: NOVY LC-MS/MS
PRISTUP PRO STUDIUM METABOLISMU ROSTLIN

KATERINA CERMANOVA !, PETRA BUBLAVA 1, ONDREJ NOVAK !, MICHAL KARADY 1!

! Laboratof rlistovych regulator(, Ustav experimentalni botaniky Akademie véd Ceské republiky & Univerzity
Palackého v Olomouci, Slechtiteli 27, 779 00 Olomouc, Ceska republika

e-mail: katerina.cermanova0l@upol.cz

Rostlinny hormon ethylen a polyaminy hraji klicovou roli ve vyvoji rostlin a reakcich na stres, pricemz jejich
metabolické drahy jsou Uzce propojeny skrz Yanglv cykus. Navzdory vyznamnosti téchto sloucenin
zGstava jejich kvantifikace znacnou analytickou vyzvou, ¢astecné kvuli jejich nizké retenci na kolonach s
reverzni fazi. Validované profilovaci metody zahrnujici nejen polyaminy a ethylen, ale i dalsi fytohormony,
dosud nejsou dostupné.

V této praci prezentujeme novy validovany pristup vyuzivajici kapalinové chromatografie a tandemové
hmotnostni spektrometrie (LC-MS/MS), ktery umoZfiuje profilovat Siroké spektrum fytohormond,
ethylenovych prekurzor(i, polyamint a pribuznych metabolitd z jediného biologického vzorku.
Integrované propojeni metod umoZiiuje stanovit 15 fytohormonalnich sloudenin, vcéetné auxind,
cytokinind, kyseliny jasmonové, kyseliny abscisové, kyseliny salicylové a kyseliny 1-aminocyklopropan-1-
karboxylové, spolu se 14 klicovymi metabolity z polyaminovych a aminokyselinovych drah, jako jsou
napriklad putrescin, spermidin, spermin, thermospermin, L-arginin, L-citrulin a L-ornitin.

Metoda je optimalizovdna pro 10 mg cerstvé hmotnosti rostlinného materialu a zahrnuje minimalni
extrakéni protokol. Tato novd metodika poskytuje komplexni nastroj pro objasnéni metabolickych
interakci, jak je ukdazano na pfikladu analyzy mutantnich linii Arabidopsis thaliana. UmoZiiuje nepfimé
studium ethylenu a soucasné zkoumani vzajemné propojenych roli polyaminl a fytohormon(. Tento
pristup mulze prispét k lepsimu studiu metabolické adaptace rostlin a regulacnich mechanismu v rliznych
podminkach prostiedi.

Tato prdce byla realizovdna s podporou Grantové agentury CR (juniorsky projekt 20-25948Y), Interni grantové

agentury UPOL (IGA_PrfF_2025 019) a Technologické agentury CR (Biorafinace a cirkuldrni ekonomika pro
udrZitelnost, TNO2000044).
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EFFECT OF HUMIDITY ON IONISATION AND ION CHEMISTRY IN DIELECTRIC
BARRIER DISCHARGE IONISATION (DBDI)

KSENIYA DRYAHINA !, MIROSLAV POLASEK 1, PATRIK SPANEL !

1). Heyrovsky Institute of Physical Chemistry, Praha, Czechia
e-mail: kseniya.dryahina@jh-inst.cas.cz

The Dielectric Barrier Discharge lonisation (DBDI) method is very effective for real-time, soft ionisation of
vapourised and gaseous samples for mass spectrometric analyses. In DBDI, a high voltage applied across
electrodes separated by a dielectric material creates a non-thermal plasma, which forms analyte ions.
Although commercial use often prioritises numerical data processing, understanding the ion chemistry
involved is crucial. Our research focuses on ionisation mechanisms in the presence of air constituents such
as water vapour, offering insights into product ion formation. This understanding is essential for accurate
mass spectral interpretation and responsible application of DBDI.

The present study covers a range of analytes, including ketones and acids, representing compounds
relevant to the practical needs of VOC analyses. Gaseous samples containing variable concentrations of
VOC vapours were introduced from a glass bottle with a permeation tube into the DBDI source through a
PEEK capillary at a known flow rate.
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Figure 1. Experimental setup to study humidity effects in DBDI-MS and sample data for acetone.

The atmosphere plays a crucial role in ionisation processes occurring in the ion source. Understanding its
influence is critical for interpreting the resulting spectra. The term "carrier gas" refers to a gas that is
directly introduced into the DBDI source together with analytes from a sample. The DBDI source can
operate with various carrier gases. Humidification of carrier gas can lead to the formation of hydronium
clusters, which then facilitate ionisation through proton transfer, resulting in increased ionisation
efficiency. In this study, we focused on ionic chemistry in the presence of dry and humidified carrier gas.

1. Dryahina K., Polasek M., Jagik J., Sovova K., Spanél P.; Mass Spectrom. Rev., 21914 (2025).
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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JAKOU CAST CHEMICKEHO PROSTORU ZACHYTi PASIVNi VZORKOVACE
V ODPADNI VODE — A JAK SE MENI V CASE?

PAVLA FIALOVA 1, MATS TYSKLIND 2, ELENA GOLOSOVSKAIA 2, KATERINA GRABICOVA 4,
BRANISLAV VRANA 3, ROMAN GRABIC !

!Jiho&eska univerzita v Ceskych Budé&jovicich, Fakulta ryba¥stvi a ochrany vod, Jihoceské vyzkumné centrum
akvakultury a biodiverzity hydrocendz, Zatisi 728/11, 389 25 Vodriany, Ceskd republika
2Department of Chemistry, Umed University, Linnaeus vig 6, SE-901 87, Ume3, Sweden
3 RECETOX, Prirodovédecka fakulta, Masarykova univerzita, KotlaFska 2, 611 37 Brno, Ceska republika

e-mail: fialovap@frov.jcu.cz

Pasivni vzorkovace jsou jednoduchd vzorkovaci zafizeni, které umoznuji dlouhodobé sledovani
znecistujicich latek ve vodé a poskytuji ¢asové vazenou primérnou koncentraci za vzorkované obdobi.
JelikoZ nevyzaduji Zadny externi zdroj energie, mohou byt pouZity prakticky po celém svété a predstavuiji
tak duleZity nastroj pro globalni monitoring chemickych latek ve vodnim prostredi. Pasivni vzorkovace
pouzivaji rizné sorbenty, podle cilové skupiny sledovanych chemickych latek a rdzné difazni vrstvy, které
ovliviuji rychlost prijma latek do vzorkovace v kinetickém (Casové-integrativnim) reZzimu vzorkovani.
V predchozich studiich jsme zjistili, Ze tfi pasivni vzorkovace urcené pro polarni organické polutanty
pokryvaji v kinetickém reZimu stejnou ¢ast chemického prostoru bez ohledu rozdily v konstrukci, typu
pouZitého sorbentu a difizni vrstvu.? Avsak v rovnovainém reZimu vzorkovani, kdy pfijem chemickych
latek do vzorkovace zavisi na kapacité sorbentu, je mozné, Ze rozdily pouzitych sorbentl budou mit vliv
na cast vzorkovaného chemického prostoru. V této studii jsme se zaméfili na vyvoj vzorkovaného
chemického prostoru v ¢ase pomoci dvou rdznych typl pasivnich vzorkovadd, abychom pokryli jak
kineticky, tak rovnovaziny rezim vzorkovani. Ve vycisténé odpadni vodé z komunalni Cistirny odpadnich
vod v Brné (Modficich) byly tyto vzorkovace ponechany vzorkovat po rlizné dlouhé ¢asové Useky v rozmezi
od 1 do 16 tydnl. Pro chemickou analyzu jsem byla pouzita kapalinovd chromatografie s hmotnostni
spektrometrii s vysokym rozliSenim (HPLC-HRMS) v rezimu nezavislého ziskavani MS/MS dat (DIA). Data
byla zpracovana v softwaru Compound Discoverer 3.3 s vyuzitim interni suspect knihovny obsahujici pfes
1700 sloucenin ze skupin |éCiv, pesticid(, biocidli, per- a polyfluoroalkylovych slouéenin (PFAS) a
surfaktantd. Uroven jistoty identifikace byla uréena podle $kaly Schymanski.? Slou¢eniny identifikované
na urovni 3 a vyssi byly pouZity pro modelovani chemického prostoru pomoci vicerozmérné analyzy.
Pomoci analyzy hlavnich komponent (PCA) z necilené analyzy jsme pozorovali rozdily jak mezi typy
vzorkovacl, tak mezi jednotlivymi dobami expozice. Zaroven se ukdazalo, Ze latky identifikované na
Schymanski Urovni 3 a vyssi dobfe reprezentuji celé spektrum detekovanych signal(. Pti porovnani poctu
identifikovanych sloucenin mezi vzorkovaci a rliznymi Casy expozice vSak nebyly pozorovan vyrazné
rozdily. Oba testované pasivni vzorkovace tedy pravdépodobné vzorkuji podobnou ¢ast chemického
prostoru bez ohledu na jejich konstrukci a rezim vzorkovani.

! Fialova P., Sverclova K., Grabicova K., Grabic R., Svecova H., Novakova P., Vrana B.: Sci. Total Environ. 908, 168153 (2024).
? Fialova, P. Tysklind M, Glosovskaia E., Grabicova K., Vrana B., Grabic R.: Submitted to ACS ES&T Water
* Schymanski E. L., Jeon J., Gulde R., Fenner K., Ruff M., Singer H. P., Hollender J.: Environ. Sci. Technol. 48, 2097 (2014).

Autofi dékuji za finanéni podporu Grantové agenture Ceské republiky (projekt & 20-04676X) a Svédské radé pro

vyzkum v oblasti udrZitelného rozvoje (Formas) v ramci mezindrodniho konsorcia BIOCIDE financovaného z vyzvy ERA-
NET Aquatic Pollutants Joint Transnational Call (GA ¢. 869178).
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APLIKACE DDA AcquireX DeepScan PRO ROZLISENi OBSAHOVYCH SLOUCENIN
V ROZDILNYCH DRUZICH KAVY

TADEAS GRABIC !, ROMAN GRABIC 2

! Univerzita Karlova, Ptirodovédecka fakulta, Hlavova 8, 128 40 Praha 2
2 Jiho&eska univerzita v Ceskych Budé&jovicich, Fakulta ryba¥stvi a ochrany vod, Jihoceské vyzkumné centrum
akvakultury a biodiverzity hydrocendz (CENAKVA), Z4tisi 728/11, 389 25 Vodnany
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Cilem této prace bylo ovéfit hypotézu, Ze subjektivni vnimani chutovych rozdil( v kavé odlisného druhu,
prazeni a metody pripravy mlzZe byt objektivné sledovdno pomoci kapalinové chromatografie
s vysokorozlisujici hmotnostné-spektrometrickou detekci.

V predbéiném experimentu bylo porovnano pét druhl kdv. VSsechny druhy zrnkovych kav byly pripraveny
stejnym postupem — namleti stejného mnozZstvi kdvy na stejnou hrubost a nasledna pfiprava pomoci
Aeropressu. Jeden druh instantni kavy byl pfipraven podle navodu k ptipravé uvedeném na obalu. Dva ml
z takto pripravené kavy byly prefiltrovany pres stfikackovy filtr (regenerovana celuléza, 0,20 um pory).
2 ul takto pripraveného vzorku byly nastfiknuty na kolonu Arion C18 Polar (Chromservis) a separovany
gradientem methanolu ve vodé (oboji pufrovano 10 mmol octanem amonnym).

Pro analyzu byla pouZita sestava kvartérni ¢erpadlo Vanquish (Thermo Scientific) s autosamplerem TriPlus
RSH (Thermo Scientific), detekce byla provadéna hybridnim hmotnostnim spektrometrem Exploris 240
(Thermo Scientific). Pro analyzu byl pouZit kombinovany MS! a MS? sbér dat pomoci médu AcquireX,
subrutina DeepScan. Tento mdd umoZiuje zisk kvalitnich MS? spekter i slouenin s malym zastoupeni
v plném scanu. Méfeni bylo provedeno pouze v pozitivnim mddu elektrosprejové ionizace.

Vyhodnoceni dat probéhlo pomoci softwaru Compound Discoverer 3.4. Pomoci analyzy hlavnich
komponent byly zjistény vyznamné rozdily mezi slou¢eninami obsazenymi v silnéji a slabéji prazenych
vzorcich, pfi¢emz vzorek instantni kavy byl vyrazné odlisny od vech ostatnich vzorkd. Pomoci shody MS?
spekter s databazi mzCloud se podafilo na Schymanski tGrovni 2! identifikovat slouéeniny, které mohou
byt zodpovédné za urcité chutové viemy.

V nasledném podrobnéjsim experimentu bylo zahrnuto vétsi mnozstvi kav, které byly pfipraveny dvéma
rznymi zplsoby — Aeropress a Espresso. Tyto vzorky byly analyzovany stejnou metodou, ale navic také
v negativnim mddu elektrosprejové ionizace.

1 Schymanski E. L., Jeon J., Gulde R., Fenner K., Ruff M., Singer H. P., Hollender J.: Environ. Sci. Technol. 48, 2097 (2014).

Podékovani: Tato studie byla financné podporena Ministerstvem Skolstvi, mlddeZe a télovychovy v ramci projektu
CENAKVA (LM2018099).
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Osa hypotalamus-hypofyza-nadledviny (HPA) patfi mezi primarni systém reakce téla na stres, a zarover je
zapojena do ridznych endokrinnich a psychiatrickych poruch. Mezi hormony spojenymi s aktivitou HPA osy
patfi glukokortikoid kortizol, zejména ve spojeni s depresivni poruchou, hrani¢ni poruchou osobnosti,
uzkostnymi poruchami ¢i schizofrenii. Zatimco tradi¢ni metody, jako je stanoveni hladiny kortizolu
v plazmé, slinach nebo modi, poskytuji pouze momentalni stav hladin kortizolu, analyza kortizolu ve
vlasech nabizi jedine¢ny pohled na dlouhodobou expozici.

Koncentrace kortizolu ve vlasech (HCC) je relativhé novd metoda pro odhad akumulace kortizolu ve
vlasové matrici v prlbéhu mésicl, kterd umozZriuje posouzeni chronické expozice a longitudinalnich
trendd. Longitudinalni analyza kumulativni expozice je umoznéna segmentalni analyzou vlasl, coz? je
technika, kterd zkouma po sobé jdouci ¢asti vlasového pramene za Gcelem rekonstrukce retrospektivni
Casové osy expozice hormonlim nebo jinym latkam, které se hromadi ve vlasové matrici. Pfi prlimérné
rychlosti rlistu vlastd 1 cm za mésic mlze segmentalni analyza odhalit hladiny hormonU nebo latek sahajici
az pul roku nazpét.

UZiteCnost této metody je vSak limitovana nedostatécnym pochopenim toho, jak se koncentrace latek
méni podél vlasového stvolu. Zejména interpretace dat z distalnich segmentl zlstava narocna. Procesy
vymyvani nebo podélné difuze mohou vést k systematicky nizSim absolutnim hodnotam v distalnich
segmentech. Tento jev ovliviiuje nejen kortizol, ale i dalSi slou¢eniny méfené pomoci segmentalni analyzy.
Stanoveni HCC bylo provddéno pomoci online extrakce na pevnou fazi ve spojeni s kapalinovou
chromatografii a hmotnostni spektrometrii (SPE LC MS) s vyuZitim nahradniho analytu v autentické
matrici®. Kvantifikace HCC v pfekryvajicich se opakovaného odbéru dobrovolnika pfedpokladajici pokles
koncentraci smérem k distalnim segmentim podle kinetiky prvniho fadu umoznila stanovit a nésledné
aplikovat konstantu poklesu na vybrané pacienty Psychiatrické kliniky FN Brno. Trend korigovaného
segmentovaného vlasového kortisolu byl poté hodnocen jako mozny rozlisujici element pfi diagnostice
a monitorovani terapie vySe zminovanych poruch souvisejicich s dysregulaci HPA osy.

*Kostolanska K, Novotna L, Taborska E, Pes O. Online solid-phase extraction liquid chromatography—mass spectrometry of hair cortisol using
a surrogate analyte. Chemical Papers. 2019;73(1):151-158. doi:10.1007/s11696-018-0560-1

Tato prdce vznikla za podpory Ministerstva zdravotnictvi CR s reg. ¢. NU23-08-00257. Veskerd prdva podle predpisti
na ochranu dusevniho viastnictvi jsou vyhrazena.
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Assessment of Antibiotic Residues and Antibiotic Resistance Genes in Poultry
Gut Microbiome
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Livestock farming is a major contributor to the environmental release of antibiotics. Manure containing
antibiotic residues is applied to fields as fertilizer, leading to the contamination of soil. The presence of
antibiotics and their metabolites in the environment contributes to the development of antimicrobial
resistance of bacteria (AMR), which poses a serious risk to human health. Moreover, the gut microbiome
of livestock by itself—especially chickens—serves as a major reservoir enabling the transmission of
antibiotic resistance genes (ARGs) between animals and humans.

This study analysed fecal samples from chickens at a commercial farm in the Czech Republic, where
antibiotic treatment was applied. Antibiotic residues were quantified using liquid chromatography
coupled with tandem mass spectrometry (LC-MS/MS). Metagenomic sequencing and high-throughput
guantitative polymerase chain reaction (HT-qPCR) were used to identify genes associated with antibiotic
resistance (ARGs).

As a consequence of antibiotic treatment, enrofloxacin (ENR) was detected in the samples (up to tens of
mg/kg), along with its known metabolite and degradation product, ciprofloxacin (CIP), which was present
in all samples (up to units of mg/kg). The concentration of ENR in fecal samples decreased exponentially
over time following antibiotic administration, with the trend being statistically significant. A simultaneous
decrease in CIP concentration was also observed. DNA from 40-day-old chickens was sequenced using
shotgun metagenomics, subsequently ARGs were identified in the fecal samples, revealing that the most
abundant resistance genes belonged to aminoglycosides, MLSB (Macrolide—Lincosamide—Streptogramin
B) and tetracyclines classes.

The obtained results reveal a high presence of ARGs and antibiotic residues in the poultry gut microbiome,
highlighting the need for continuous monitoring. This complementary approach provides a solid
foundation for tracking the spread of antimicrobial resistance in agricultural environments.

Funded by project of specific research: FCH/FEKT-J-25-8816.

19



SIMULTANNI STANOVENI AKTIVIT CYTIDINDEAMINASY A DEOXYCYTIDIN-5-
MONOFOSFATDEAMINASY PRI LECBE HEMATOLOGICKYCH MALIGNIT
NUKLEOSIDOVYMI ANALOGY
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Uvod: Nukleosidova analoga (NA) jsou molekuly vyznacujici se podobnymi strukturnimi rysy, avsak
odlidnymi mechanismy u&inku®. Diky své rozmanité $kale u¢ink( nasla uplatnéni pfedevsim v mediciné
jako lé&iva pouZivand v chemoterapii hematologickych malignit?2. NA jsou do bunék transportovana
specializovanymi nukleosidovymi transportéry, v cytoplasmé fosforylovdna a nasledné jako trifosfaty
zacleriovdna do nové syntetizované DNA béhem S faze bunééného cyklu, co? blokuje syntézu DNA3. Tento
mechanismus protinddorové lécby mizZe byt narusen enzymy jako je cytidindeaminasa (CDA) (i
deoxycytidin-5-monofosfatdeaminasa (DCTD), které preménuji NA na jejich neaktivni uridinové protéjsky.
Cil: Tato prace je zaméfena na optimalizaci LC-MS/MS metody pro soucasné stanoveni CDA a DCTD a
nasledné vyuziti metody pro analyzu realnych vzorka.

Metody: Pro stanoveni aktivity CDA a DCTD byly vyuZity lyzaty rozdilnych typld bunéénych linii a PDX
(patient-derived xenograft-bearing mice) modely vzork( mysiho tumoru a plazmy. Bunécné lyzaty a
plazma byly inkubovany s cytarabinem, 5-bromo-2'-deoxycytidin-5'-monofosfatem a 5-fluorocytidinem
(FC) za optimalizovanych podminek pro sledovéani pfemény na jejich uridinové produkty. LC-MS/MS
analyza byla provedena pomoci Exion LC (Sciex) a HILIC kolony Luna NH; (3 um, 100 mm x 2 mm,
Phenomenex) ve spojeni s hmotnostnim spektrometrem QTRAP 6500+ (Sciex) v MRM mddu®. Ziskané
vysledky byly zpracovdny a z Ubytku substratu ¢i pridavku produktu byla vypoctena aktivita CDA a DCTD.
Vysledky: Byla provedena optimalizace MS parametrl pro jednotlivé standardy, které byly vyuZity pro
vytvoreni findlni metody. Dale byla provedena optimalizace podminek pro inkubaci vzork( se substraty.
Kvantifikace byla provedena pomoci desetibodové kalibracni pfimky, koncentraéni rozmezi bylo uréeno
dle ocekavané koncentrace analytli ve vzorcich. Byla soucasné zkoumana aktivita CDA a DCTD v PDX
modelech mysich vzorkd tumoru a plazmy. V pfipadé vSech vzorkl rGznych PDX modelll byla v pfipadé
CDA namérena aktivita ve vzorcich plazmy, v ptipadé vzorkd tumoru byla aktivita nulovd. Opacné tomu
tak bylo pfi méreni aktivity DCTD, kdy ve vzorcich tumoru byla aktivita DCTD namérena, ve vzorcich plazmy
nebyla detekovana. Pomoci této metody byla rovnéz porovnavana aktivita CDA v bunécnych lyzatech
nadorovych bunécnych linii, liniich tvorenych diploidnimi burikami a v linii imortalizovanych diploidnich
bunék. Vysoka aktivita CDA byla pozorovatelna v ramci nadorovych bunécénych linii po oSetfeni FC, ve
zbylych pfipadech byla zaznamendna nizka az nulova aktivita enzymu.

Zavér: Stanoveni enzymatické aktivity CDA a DCTD vyvolalo zajem klinickych studii, a to zejména v
souvislosti s preménou léCiv pacientim podavanych pfi chemoterapii na neaktivni latky, které jiz
postradaji terapeuticky ucinek a lécba se takto stava nefunkéni.

! Ewald B., Sampath D., Plunkett W.: Oncogene 27, 6522 (2008). https://doi.org/10.1038/0onc.2008.316

2Yoshio E., Obata T., Murata D., Ito M., Sakamoto K., Fukushima M., Yamasaki Y., Yamada Y., Natsume N., Sasaki T.: Cancer Sci. 98, 1633 (2007).
https://doi.org/10.1111/j.1349-7006.2007.00581.x

3 Manska S., Octaviano R., Rossetto C. C.: J. Biol. Chem. 295, 5871 (2020). https://doi.org/10.1074/jbc.RA119.012378
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Cuticular hydrocarbons (CHCs) play essential roles in insect physiology and communication. CHCs typically
consist of complex mixtures of linear alkanes and alkenes, and methyl-branched hydrocarbons?.

In this study, CHCs were extracted from the cockroach Blaptica dubia using chloroform and purified via
two thin-layer chromatography steps to isolate saturated hydrocarbons. Molecular sieve zeolite 5A
enabled selective and complete removal of linear hydrocarbons from the sample; 50 mg of molecular
sieve was sufficient to treat 300 pg of the saturated hydrocarbon mixture. Qualitative analysis before and
after molecular sieve separation was conducted using gas chromatography coupled with quadrupole time-
of-flight mass spectrometry (GC/Q-TOF), providing high-resolution analysis.

This approach allowed novel identification of seven linear and fourteen branched CHCs in Blaptica dubia,
including nonacosane, 3-methylnonacosane, triacontane, 3-methyltriacontane, hentriacontane, 3-
methylhentriacontane, tritriacontane, and various dimethyl hydrocarbons. These results are consistent
with previously described CHC profiles of other cockroach species in the genera Blattella, Periplaneta, and
Blaberus, where long-chain alkanes with more than 23 carbon atoms and their 3-methyl-branched isomers
are typically abundant?*. Characterization of the CHC profile of Blaptica dubia provides new insights into
the chemical ecology of this species.

* Blomquist G. J., Ginzel M. D.: Annu. Rev. Entomol. 66, 45 (2021).

2 Pei X. J., Schal C., Fan Y. L.: J. Chem. Ecol. 50, 955 (2024).

* Bello J. E., McElfresh J. S., Millar J. G.: Proc. Natl. Acad. Sci. U.S.A. 112, 1077 (2015).
4 Said 1., Costagliola G., Leoncini I., Rivault C.: J. Insect Physiol. 51, 995 (2005).

This project was funded by the Charles University Grant Agency (Project No. 471425).
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Typically, electrospray ionization (ESI) is the analytical tool of choice for the most phytohormone LC-MS
analysis. Novel ionization mechanism, commercialized as UniSpray (Waters, Manchester, UK), promises
improvement in ionization efficiency. In the UniSpray model, a high flow of an analyte from the grounded
sprayer is nebulized onto the cylindrical metal rod with the high voltage, which is located between the
sprayer and the ion inlet of the mass spectrometer. This unique geometry promises to produce smaller
droplets and better desolvation. Combining these techniques should produce a greater number of ions
from the same amount of sample. In our study, using an Acquity UPLC I-class system (Waters, Milford,
USA) coupled with XEVO TQ-XS triple quadrupole mass spectrometer (Waters, Manchester, UK) we
evaluate the performance of the UniSpray ion source within existing validated LC-MS methods for
phytohormone analysis, with the aim of improving their sensitivity and overall analytical performance.
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The use of pesticides has brought many benefits to farmers and agricultural companies. Their use in
practice has brought many positive effects in the fight against pests, diseases, increased food quality or
accelerated fruit ripening. However, their positive properties also bring with them undesirable negative
effects. Over time, it has been shown that pesticides cause pollution of soil, water, air, but they can also
contaminate animals that consume these plants. Agricultural fields on which pesticides are widely used
represent a large part of the food for honey bees. Honey bees are a source of many products that are
irreplaceable in the food, health and cosmetic industries. In addition to products, bees are also an
important type of pollinator thanks to which plants reproduce. Contamination of apicultural samples may
indicate contamination of the environment and agricultural crops. The occurrence of pesticides in honey
bees and other apicultural samples is usually at ultratrace concentration levelsl. Therefore, the
procedures for their determination require highly sensitive and precise analytical procedures. A multi-
step sample preparation is usually necessary, including the extraction itself and, due to the nature of the
sample, the step of extract purification?. This is followed by the separation of substances contained in the
extract, since the extract is still a multicomponent mixture. For the separation and detection of
substances, advanced analytical instrumentation providing low detection limits, a wide linear range and
high repeatability of measurement are indispensable, such as liquid or gas chromatographs working in
connection with powerful detection. Adequate detection is provided, for example, by a mass
spectrometer with various analyzers3.

The samples were be prepared according to the QUEChERS extraction procedure, which is based on liquid
extraction and purification of the obtained extract with various sorbents. Several modifications are made
with recycled and upcycled materials bringing a green aspect to the analytical method. The volumes and
weights of samples, extraction reagents and reagents used in the sample preparation process were
minimized with respect of green analytical chemistry recommendations. Difficulties of matrix effects and
consequences in the form of special cleaning of the extract will be discussed.

Blazkova I., Hrouzek J., Szarka A., Pécsova T., Hrouzkova S.: Acta Chim. Slovaca 15, 103 (2022).
?Hrouzek J., Grigova N., Pécsova T., Szarka A., Hrouzkova S.: Chem. Listy 117, 433 (2023).
*Rusnakova M., Hrouzek J., Hrouzkova S.: J. Apic. Res. 62, 76 (2023).

This work was supported by the Program for Supporting Young Researchers at STU (APIGREEN project) and by the
Program for Supporting Excellent Teams of Young Researchers (ENVIGREEN project).

23



POROVNANi VYKONNOSTI METODY FAMOS: VYSOKOKAPACITNi ALTERNATIVA
K 1ZOLACI ORGANEL POMOCi PERCOLLU PRO ROSTLINNY VYZKUM

IVO CHAMRAD !, RADIM SIMERSKY 2, JAKUB LEMBERK !, ANEZKA HARASTEJOVA VACKOVA 1@,
RENE LENOBEL !, ONDREJ NOVAK1 !

LaboratoF rlstovych regulatord, Univerzita Palackého v Olomouci & Ustav experimentélni botaniky AV CR,
Slechtiteld 27, 779 00 Olomouc, Ceska republika
2Katedra chemické biologie, Pfirodovédecka fakulta, Univerzita Palackého v Olomouci, Slechtiteld 27, 779 00
Olomouc, Ceska republika
@Souckasnd adresa: Katedra biologie a ekologie, P¥irodovédeckad fakulta, Ostravskad Univerzita, Chittussiho 983/10,
CZ-710 00, Ostrava, Ceska republika

e-mail: ivo.chamrad@upol.cz

Mezibunéc¢na komunikace a regulaéni vztahy mezi rGznymi typy bunék a jejich organelami jsou zasadni
pro spravny vyvoj, rast, plasticitu a fyziologické odpovédi rostlin. Tyto interakce umoznuji rostlinam
dynamicky reagovat na vnitfni signaly (napf. hormonalni regulace) i vnéjsi podnéty (napf. stresové faktory
prostiedi). Pro hlubsi porozuméni témto sloZitym, bunécné specifickym mechanismim jsme nedavno
vyvinuli metodu Fluorescence-Activated multi-Organelle Sorting (FAmMOS), inovativni frakcionacéni
techniku zaloZenou na pokrocilé pratokové cytometriil. Diky sekvenénimu tfidéni, které vyuZiva
individualnich optickych vlastnosti tfidénych ¢astic a fluorescence vybranych vitdlnich barviv, umoZznuje
FAmMOS separaci nékolika typl organel z jediného vzorku. V pilotni studii zamérené na bunécéné rozdéleni
dvou antagonistickych skupin fytohormonl (auxind a cytokininll) pak tato metoda prokazala znacény
potencial pro prohloubeni poznatkl o roli organel v procesech nezbytnych pro Zivot rostlin.

V této praci porovnavame vykonnost metody FAmMOS se zlatym standardem izolace organel — centrifugaci
v hustotnim gradientu Percollu — a testujeme jeji vyuzZitelnost pro proteomické analyzy. S vyuZitim
chloroplastll jako modelové organely byly obé metody hodnoceny z hlediska vytéZnosti, Zivotaschopnosti
a Cistoty izolat(, stejné jako Casové a pracovni naroc¢nosti. Ziskané vysledky naznacuji, Zze metoda FAMOS
je snadno adaptovatelna pro moderni -omické pfistupy a umoznuje detailni vhled do organelového
proteomu i zomezeného mnoZstvi vzorku. Tato technologie tak miZe otevfit nové moznosti pro studium
fyziologie rostlin v pfirozeném prostorovém kontextu na (sub)celuldrni Grovni.

1ISKALICKY, V., ANTONIADI, I., PENCIK, A., CHAMRAD, I., LENOBEL, R., KUBES, M. F., ZATLOUKAL, M., ZUKAUSKAITE, A., STRNAD, M., LIUNG, K.,
NOVAK, O. Fluorescence-activated multi-organelle mapping of subcellular plant hormone distribution. Plant J., ro¢. 116, &. 6, s. 1825-1841.
Dostupné z: https://doi.org/10.1111/tpj.16456
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METABOLOMIC AND LIPIDOMIC CHARACTERIZATION OF PATIENTS WITH
TMEM70, SCAD AND COMBINED DEFICIENCY
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KVASNICKA !, BARBORA PISKLAKOVA 1, ELISKA IVANOVOVA 1, KATARINA BRENNEROVA 2, JANA
SALIGOVA 3, LUDMILA POTOCNAKOVA 3, SIMONA DROBNAKOVA 3, JANA POTOCNAKOVA 3,
DAVID FRIEDECKY !
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This study provides a comprehensive metabolomic and lipidomic analysis of patients with mitochondrial
disorders: TMEM70 deficiency (TMEM?70d), short-chain acyl-CoA dehydrogenase deficiency (SCADd), and
their combination (TMEM70d-SCADd). Targeted metabolomics, organic acid analysis, and lipidomics were
performed on serum and urine samples using LC-MS/MS, followed by multivariate and univariate
statistical analyses and ROC evaluation.

Distinct metabolic and lipidomic patterns were identified in all patient groups. Urinary analysis revealed
elevated butyrylcarnitine and its metabolites in SCADd and TMEM70d-SCADd patients, while TMEM70d
and TMEM70d-SCADd patients showed accumulation of pyruvate metabolism intermediates, citric acid
cycle metabolites, and branched-chain amino acid degradation products. In serum, elevated lactate,
alanine, hydroxylated acylcarnitines, and decreased arginine-related metabolites were observed in
TMEM70d and TMEM70d-SCADd. Lipidomic analysis revealed reduced levels of plasmalogens and
phosphatidylserines and increased triacylglycerols, suggesting oxidative stress and disturbed
mitochondrial lipid regulation. Synergistic changes were pronounced in TMEM70d-SCADd patients,
confirming enhanced impairment of B-oxidation, energy metabolism, and redox balance.

Patients with TMEM70d, SCADd, and TMEM70d-SCADd exhibit distinct metabolic signatures characterized
by disturbances in energy metabolism, amino acid degradation, and lipid homeostasis. Known markers
(e.g., ethylmalonate, butyrylglycine) were confirmed, while novel ones (e.g., 3-methylglutaconate) were
identified. ROC analysis showed excellent diagnostic power in TMEM70d-SCADd patients. The
combination of TMEM70d and SCADd leads to synergistic metabolic effects, emphasizing the importance
of comprehensive metabolic profiling in understanding complex mitochondrial disorders and identifying
potential biomarkers for diagnosis and treatment monitoring.

This work was supported by the Agency for Medical Research of the Czech Republic (NU20-08-00367), Ministry of
Health of the Czech Republic (MH CZ - DRO FNOI, 00098892) and European Regional Development Fund-Project "
Interdisciplinary Approaches for the Development and Application of New Materials in Medical Practice - New Omic
Technologies" (No. CZ.02.01.01/00/23_021/0009224).
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AUTOMATION OF ADME ASSAYS USING ECHO-MS AND KNIME & CDD FOR
ENHANCED THROUGHPUT AND DATA PROCESSING

ANNA JANOVSKA !, ALEXANDRA DVORAKOVA 1, EVA TLOUSTOVA?, PAVEL KRAINA !

1]OCB Prague, Flemingovo nam. 542/2, 166 10 Prague 6, Czech Republic
e-mail: anna.janovska@uochb.cas.cz

High-throughput screening (HTS) of ADME properties is a critical step in early drug discovery, yet it often
presents challenges in terms of time, scalability, and data traceability. In this work, we present an
automated workflow integrating Echo-MS technology with KNIME?! (Data analytics platform) and CDD
Vault? (Scientific Data Management & ELN) to streamline sample transfer, data acquisition, and processing
for key in vitro ADME assays, including solubility, plasma and microsomal stability, and plasma protein
binding.

A key advantage of Echo-MS is its ability to perform direct, label-free detection without the need for
chromatographic separation, offering significant time and resource savings compared to conventional LC-
MS workflows.

A crucial aspect of our workflow optimization was the careful design of assay conditions to ensure
compatibility with Echo-MS measurements. Selecting appropriate assay composition and experimental
settings was essential for achieving reproducible and reliable results across different ADME studies.

We developed a modular KNIME workflow (MOLD) that facilitates the preparation of optimized plate
layouts for acoustic liquid handling using Echo. The layout files generated by MOLD can be directly
imported into the Echo system, enabling fast and error-free compound transfers. In parallel, additional
KNIME workflows are used to process raw data acquired via Sciex OS (Echo-MS SW), with final results
transferred into CDD Vault to enable structured access, cross-experiment comparison, and efficient
retrieval of historical data.

This integrated solution significantly reduces manual effort, accelerates data turnaround, and enhances
consistency and traceability. It enables smaller teams to manage high volumes of ADME profiling with
improved reliability and transparency.

1Berthold M. R., Cebron N., Dill F., Gabriel T. R., Kétter T., Meinl T., Ohl P., Sieb C., Thiel K., Wiswedel B.: KNIME: The Konstanz Information Miner.
In: Studies in Classification, Data Analysis, and Knowledge Organization (GfKL 2007). Springer, 2007. ISBN 978-3-540-78239-1.

2 Bunin B. A., Muskal S. M., Scheiber J., Sirota M., Nguyen D.-T., Yee A., Southall N. T., Jadhav A., Wang Y., Austin C. P., Simeonov A.: Collaborative
Drug Discovery Vault: A Web-Based Platform for Secure Data Management and Collaboration in Drug Discovery. J. Chem. Inf. Model. 2015, 55,
2089-2097. DOI: 10.1021/acs.jcim.5b00472

3 https://github.com/PavelKraina

This work was supported by the Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences
(RV0:61388963)
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ECHO MS: NOVY STANDARD PRO RYCHLY A ROBUSTNi SCREENING
MALYCH MOLEKUL

MARTINA KINTLOVA !, MARIAN HAJDUCH !, PETR DZUBAK 1
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Kindazy se podileji na celé fadé klicovych biologickych procesu, a proto predstavuiji ¢asty cil pfi vyvoji novych
terapii, zejména v oblasti nddorovych a neurodegenerativnich onemocnéni.

PGvodné jsme pro screening novych sloucenin vyuzivali technologii MALDI-TOF, avsak za ucelem zrychleni
a zefektivnéni rané faze identifikace inhibitord kinaz jsme do laboratorniho workflow zaradili platformu
Echo MS. Tato hmotnostné spektrometricka technologie vyuZivad akusticky pfenos vzorku namisto
kapalinové chromatografie a umoznuje jeho pfimé zavedeni z mikrotitracni desticky do elektrospreje, ¢imz
vyrazné zvysuje rychlost a robustnost analyzy.

Systém 6500+ Triple Quad detekuje slouceniny v rozmezi 5-2000 Da i ve sloZitych matricich, coZ z néj Cini
vykonny nastroj pro kvantitativni analyzy ve vysokokapacitnim screeningu.

Diky témto vlastnostem predstavuje Echo MS silnou technologii pro rychlou identifikaci inhibitor(i s
potencialem pro dalsi preklinicky vyvoj.

Tato prdce byla podporena Ministerstvem $kolstvi, middeZe a télovychovy Ceské republiky v rémci projektu Nérodni
infrastruktura chemické biologie — CZ-OPENSCREEN (identifikacni kéd LM2023052) a Internim grantem Univerzity
Palackého v Olomouci (IGA_LF_2024_038).
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AMBIENTNi HMOTNOSTNi SPEKTROMETRIE PRO ANALYZU SARM S VYUZITIM
IONTOVYCH ZDROJU DAPPI A DBDI
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! Ustav analytické chemie, Vysokd $kola chemicko-technologickd v Praze, Technicka 5, 166 28 Praha 6, Ceska
republika
2 Mikrobiologicka Gstav AV CR v. v. i., Videriska 1083, 142 00 Praha 4, Ceska republika
3Plasmion GmbH, Am Mittleren Moos 48, 86167, Augsburg, Némecko
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e-mail: knytlovj@vscht.cz

Ambientni hmotnostni spektrometrie umozZiiuje analyzu vzorkl za atmosférického tlaku v jejich
pfirozeném stavu s Zadnou nebo jen minimalni Gpravou®. V préci je prezentovana aplikace komeréniho
ambientniho iontového zdroje Sicrit na bazi dielektrického bariérového vyboje (DBDI, Dielectric Barrier
Discharge lonization) pro analyzu selektivnich moduldtord androgenniho receptoru (SARM, selective
androgen receptor modulators). SARM spadaji do skupiny latek sanabolickym Gcinkem stejné jako
anabolické androgenni steroidy?. Tyto latky nebyly doposud registrovany u regulaénich agentur jako EMA
nebo FDA, a proto jejich vyroba i distribuce v CR nezdkonna. Pfesto byvaji SARM zneuZzivany sportovci pro
narust svalové hmoty a je tedy vhodné mit k dispozici metodu pro rychly screening pripravk( potencialné
obsahujici SARM. Pro analyzu za pomoci zdroje Sicrit byly vzorky tablet a tobolek rozpustény v methanolu.
Davkovani probihalo pomoci mikrostfikacky do GC/SPME modulu iontového zdroje Sicrit, ktery byl
zahtivan. Vnitfni ¢ast zdroje byla proplachovana dusikem, aby byl systém izolovan od vnéjsiho prostredi.
lontovy zdroj Sicrit byl pfipojen na hmotnostni spektrometr Orbitrap Exploris 120 pracujici v pozitivnim
modu. Pro ovéfeni vysledk( byly vzorky analyzovany také metodou LC-MS/MS na kapalinovém
chromatografu Agilent 1290 Infinity Il spojeném s hmotnostnim spektrometrem Agilent 6470 typu
trojitého kvadrupdlu, ktery pracoval v rezimu MRM. Ackoliv v kvantitativnim méfitku LCMS/MS predcilo
ambientni hmotnostni spektrometrii, vysledky kvalitativni analyzy obou technik byly v dobré shodé, coz
naznacuje moZné pouZiti ambientnich technik pro screening potravinovych doplnkd na pritomnost
nelegdlnich latek s anabolickym ucinkem. V rdmci prace byl také sestrojen ambientni iontovy zdroj na bazi
desorpcni fotoionizace za atmosférického tlaku (DAPPI, desorption atmospheric pressure
photoionization) a jeho funkce byla ovéfena na pevném vzorku naftalenu a CBD, plynném vzorku alicinu
a nakonec byl pouZzit k analyze SARM.

Huang M.-Z., Yuan C.-H., Cheng S.-C., Cho Y.-T., Shiea J.: Annual Review of Analytical Chemistry 3, 43 (2010).
2Narayanan R., Coss C. C., Dalton J. T.: Molecular and Cellular Endocrinology 465, 134 (2018).

Tato prdce vznikla spolupraci s doc. Martinem Kuchafem z Ustavu chemie pfirodnich Idtek, VSCHT a byla finanéné
podporena grantem Ministerstva vnitra Ceské republiky (VJ01010043) a projektem GACR & 25-16715)
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UHPLC-MS EXPLORATION OF ISOQUINOLINE ALKALOIDS: CAN HRMS USING
Q-TOF EVEN COME CLOSE TO TRIPLE QUADRUPOLE SENSITIVITY?"
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Several isoquinoline alkaloids have been identified as antiviral agents with broad-spectrum activity against
animal and human coronaviruses. Indeed, some of these alkaloids have shown promising efficiency
against the SARS-CoV-2 spike protein in pseudovirus neutralization assays. Based on this, our study is
focused on evaluating the phytochemical profiles of isoquinoline alkaloids, emphasizing the diversity of
their structures and quantitative variations within the genus Berberis L. (Berberidaceae).

We developed an analytical approach for the high-throughput comprehensive analysis of more than 29
isoquinoline alkaloids using UHPLC-ESI-HRMS with a Q-TOF analyzer. We evaluated multiple stationary
phases during the method optimization process, including BEH C18, ACE Excel C18, CSH C18, Cortecs C18,
BEH Shield RP18, BEH Phenyl, ACE C18-AR, Biphenyl, Diphenyl, CSH Fluro-Phenyl, CSH Phenyl-Hexyl, F5,
5PBr, and ACE C18-PFP using different mobile phase compositions. These included variations in organic
components (ACN, MeOH) and water components such as 10 mM ammonium formate at pH 3, 4, 5, 9 and
10, along with concentrations of formic and acetic acid (0.02%, 0.1%, 0.5%) and ammonium hydroxide
(0.02%, 0.1%, 0.5%).

The post-column infusion of ammonium hydroxide was optimized to maximize MS response of all
alkaloids. Full scan, MS/MS, data-independent acquisition, and TOF-MRM experiments were optimized
and used for calibration curve measurements in resolution (220.000 FWHM) and sensitivity (=10.000
FWHM) acquisition modes. Calibration curves obtained from the QqQ with optimized SRM method using
an ESlion source was used as a reference for comparing the sensitivity of the HRMS dataset.

Finally, we optimized a solid-phase extraction procedure for sample preparation utilizing a mixed-mode
polymeric sorbent with weak cation and reverse-phase properties. This purification method effectively
removes undesirable acidic and neutral secondary metabolites, leading to improved performance of
UHPLC-MS analysis. The new method was employed for targeted and non-targeted UHPLC-MS screening
of various barberry species.
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TOWARD ROBUST AND REPRODUCIBLE METABOLOMICS: IMPROVING POLAR
METABOLITE ANALYSIS VIA LC-MS
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The reliable detection and quantification of polar and ionic metabolites remains a significant analytical
challenge in the field of metabolomics, primarily due to their high polarity, low retention, and
susceptibility to ion suppression. To overcome these limitations, we developed and validated a novel
hydrophilic interaction liquid chromatography coupled with mass spectrometry methodology utilising a
bioinert ultra-high pressure liquid chromatography system and polarity optimised mobile phases.

The study systematically evaluated the effects of mobile phase composition
(ammonium acetate vs. ammonium formate), pH, and gradient slope on chromatographic performance
and mass spectrometric signal. A key innovation was a dual polarity HILIC-MS workflow, which combines
optimized conditions for both positive and negative electrospray ionization. This approach allowed for the
selective enhancement of various metabolite classes including amino acids, nucleotides, sugar
phosphates, and carboxylic acids.

The bioinert liquid chromatography (LC) configuration significantly reduced peak tailing and signal
suppression, particularly for highly polar and ionic analytes!. Comparative analysis with conventional LC
setups demonstrated the critical effect of system configuration and column choice on sensitivity and peak
shape.

Several sample preparation approaches were compared, revealing notable differences in signal quality
and method reproducibility. Proper selection and optimization of these steps proved essential for
achieving robust metabolomic performance.

Comprehensive method validation was performed to confirm linearity across dynamic concentration
ranges, determine limits of detection and quantification, assess intra-day precision, and evaluate matrix
effects from biological samples. Metabolite detection and identification was achieved using high-
resolution quadrupole time-of-flight mass spectrometry, retention time alignment with reference
standards, and tandem mass spectrometry fragmentation patterns.

This workflow establishes a robust and reproducible platform for untargeted metabolomics of polar
compounds. Strategic harmonization of chromatographic conditions (pH, ionic strength) with the inherent
polarity of ionization is essential to improve analytical performance and expand metabolome coverage.
The method's successful application to complex mouse tissues (plasma, liver, and pancreas) confirms the
effectivness of this tailored approach for reliable metabolomic studies in diverse biological systems.

1 Peterka O., Langova A., Jirasko R., Holcapek M. JCA 1740 (2025).
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LIPID ALTERATIONS ACROSS SIX PANCREATIC DUCTAL ADENOCARCINOMA-
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Pancreatic ductal adenocarcinoma (PDAC) is among the most aggressive tumors, characterized by the
lowest five-year survival rate of all cancers (13% and only 3% for metastatic stage). This is primarily due
to the frequent late diagnosis at advanced stage reflecting the failure of early detection strategies. Current
diagnostic options, including magnetic resonance imaging, computer tomography, endoscopic
ultrasound, and CA 19-9 are limited by low sensitivity for early-stage disease or impose a significant
burden on the patient. Alterations in lipid profiles have been reported in various cancers, suggesting that
the monitoring of their dysregulation can play a crucial role in the earlier diagnosis of PDAC.

The aim of our study was to apply RP-UHPLC/MS for lipidomic profiling of over 450 human plasma or
serum samples, focusing on six groups: (a) healthy controls without cancer history, (b) patients after total
pancreatectomy for non-malignant disorders, (c) high-risk individuals, (d) patients with precancerous
lesions, (e) PDAC patients, and (f) long-term PDAC survivors (at least 5 years without recurrence).

For this purpose, a reversed-phase ultrahigh-performance liquid chromatography method was developed,
allowing detailed differentiation of lipid molecules based on polarity, fatty acyl chain length, and number
of double bonds. This approach enhances the resolution of isomeric lipids, leading to a greater number of
identified species and a more comprehensive characterization of the human lipidome. The
chromatographic system was coupled to a triple quadrupole mass spectrometer, where lipid species were
guantified using multiple reaction monitoring allowing for the quantification of over 640 lipid species
across 30 lipid subclasses.

Statistical analysis and data visualization revealed significant lipidomic alterations in PDAC samples. The
most downregulated lipid classes included sphingolipids with very long acyl chains, consistent with
previously published data. OPLS-DA analysis demonstrated distinct clustering of PDAC samples and
healthy controls, with long-term survivors clearly clustering within the PDAC cohort. These findings
indicate that metabolic alternations in the lipidome persist even during long-term complete remission,
suggesting that this method may not be suitable for monitoring PDAC treatment response or detection of
recurrence. No lipidomic changes associated with PDAC were observed in high-risk individuals, whereas
patients with precancerous lesions showed clear positivity. These results highlight the potential of
lipidomic profiling for the early detection of PDAC and its possible application in cancer screening.

This work was supported by projects No. 101095860 (ERC) and OPJAK JA344644 (Ministry of Education, Youth and
Sports, Czech Republic).

31
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N-nitrosamines are chemical compounds classified as potential human carcinogens. They are formed
through the reaction of secondary or tertiary amines with nitrous acid (HNO;) under acidic conditions.
Consequently, N-nitrosamines can be found in the environment (e.g., drinking and wastewater), various
food products, and pharmaceuticals®. Since 2018, when elevated concentrations of N-
nitrosodimethylamine were detected in the drug Valsartan, regulatory attention on the presence of N-
nitrosamines in pharmaceuticals has significantly increased?.

According to the ICH M7(R1) guideline3, acceptable limits for N-nitrosamines are established based on
toxicological data and daily intake, considering the maximum daily dose of each active pharmaceutical
ingredient (API) in the EU.

This study employed an Agilent 1200 liquid chromatograph coupled with a 6470 Triple Quadrupole (QQQ)
tandem mass spectrometer using Atmospheric Pressure Chemical lonization (APCl). Chromatographic
separation of seven N-nitrosamines was achieved using a YMC-Triart C18 ExRS column (100 mm x 2.1 mm,
1.9 um) at 40 °C. The mobile phases consisted of 10 mM ammonium carbonate (phase A) and methanol
(phase B), with an injection volume of 10 plL. Detection and identification were carried out multiple
reaction monitoring (MRM) transitions using Agilent MassHunter 10.1 software.

A key challenge during method development was the separation of N-nitrosodiisopropylamine (NDiPA)
and N-nitrosodipropylamine (NDPA), which have identical molecular mass and MRM transitions.
Optimization of chromatographic parameters did not improve their resolution, thus, two separate time
windows were implemented in the acquisition program to distinguish between NDiPA a NDPA.

The goal was to separate seven N-nitrosamines in a Cyclizine sample, ensuring their elution prior to the
main Cyclizine peak. Given the dissociation constant of Cyclizine (pKa = 8.2), a mobile phase with 10 mM
ammonium carbonate at pH 9.0 was found optimal. To minimize detector contamination, a third time
window was incorporated into the MS acquisition method to divert the Cyclizine directly to waste.

The developed APCI-HPLC-MS/MS method successfully enabled the efficient separation and detection of
seven N-nitrosamines in Cyclizine samples and can be further adapted for the analysis of other
pharmaceutical products.

‘Parfant, T. P. et al.: European Journal of Pharmaceutical Sci. 2024, doi: 10.1016/j.ejps.2023.106633.

2 Mavis, E. M. et al.: ) Chromatogr B Analyt Technol Biomed Life Sci. 2023, doi: 10.1016/j.jchromb.2023.123593.

*|CH M7 Assessment and control of DNA reactive (mutagenic) impurities in pharmaceuticals to limit potential carcinogenic risk —
Scientific guideline | European Medicines Agency (EMA).
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Rostlinné hormony neboli fytohormony jsou pfirozené se vyskytujici organické slouceniny, které pusobi
jako bioaktivni signdlni molekuly a maji vyznamny vliv na fyziologické procesy a vyvoj rostlin. Hraji stézejni
roli v adaptaci rostlin na stres a ménici se podminky prostfedi. Velmi nizkd koncentrace, v niz se
fytohormony vyskytuji, pfedstavuje pro jejich pfimou analyzu a kvantifikaci prekazku, kterou se podafilo
prekonat aZ diky neddvnému pokroku v hmotnostni spektrometrii® a purifikacnich technik?. Nase znalosti
o dynamickém rozloZeni fytohormonu na subcelularni Urovni vsak stale zUstavaji netplné. Z téchto divodl
je dulezité vyvinout nové metodologické pfistupy, které by ndm umoznili zlepsit vysledky subcelularni
frakcionace a izolace.

V tomto vyzkumu byla vyvinuta metoda simultanniho tfidéni a izolace organel® z celych rostlin modelové
rostliny Arabidopsis thaliana za vyuiiti fluorescencné aktivovaného pritokového cytometru (FACS)
a vybranych specifickych fluorochrom(. Kuréeni obohacenosti frakci o jednotlivé organely byla
provedena genealogicka analyza pomoci hmotnosti spektrometrie.

Dale byl FACS vyuZit ktfidéni protoplastll ziskanych z fluorescenéné znacenych bunéénych populaci
koFenové $picky A. thaliana®. Nat¥idéné protoplasty byly obarveny fluorochromy pro jednotlivé organely
a opétovné sortovany. Tento krok je ovSem nutné jesté optimalizovat, napf. eliminovat ztraty mezi
tfidénimi, nebo zajistit rovnomérnou homogenizaci protoplast(.

Cilem této prace je z nasbiranych ,dvojité-natridénych” frakci extrahovat a kvantifikovat metabolické
profily fytohormon( pomoci kapalinové chromatografie ve spojeni s hmotnosti spektrometrii (LC-MS/MS)
a sestrojit mapu distribuce fytohormonu na Urovni organel v kofenové $picce A. thaliana.

Poznatky by pomohly objasnit metabolom a (sub)bunécny transport fytohormonl a prohloubit nase
porozuméni vztahu rostlinnych hormon( se souvisejicimi bunéénymi procesy.

! Novdak 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., 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).

3 Skalicky V., Antoniadi I., Péncik A., Chamrad 1., Lenobel R., Kube$ M.F., Zatloukal M., Zukauskaité A., Strnad M., Ljung K. and Novék O.:
Fluorescence-activated multi-organelle mapping of subcellular plant hormone distribution. The Plant Journal, 116: 1825-1841 (2023).
*Petersson 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 realizovdna za podpory ERDF programu Johannes Amos Comenius: TowArds Next GENeration Crops,

reg. Ccislo CZ.02.01.01/00/22_008/0004581 a Interni grantové agentury Univerzity Palackého (projekt
IGA_PrF_2025 013)
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Lvysokd $kola chemicko-technologicka v Praze, Technickd 5, 160 00 Praha 6-Dejvice, Ceskd republika
e-mail: Eva.Czmorik.Ludvickova@vscht.cz

Chlorované parafiny jsou wyuzZivany v fadé pramyslovych aplikaci (jako zmékéovadla, maziva
a zpomalovace hofeni, pti vyrobé barev, tmel(l a lepidel aj.). Diky Sirokému pouZiti mize dochazet rliznymi
zpUsoby k prenosu téchto latek a ¢lovék mizZe byt exponovan témto latkdm v mnoha rlznych smérech.
Chlorované parafiny se obecné vyznacuji teplotni a tlakovou odolnosti a znaénou chemickou stabilitou®.
Vykazuji nepftiznivé Ucinky na lidsky organismus (potencidlni karcinogenita, hormonalni aktivita). Jsou
vysoce perzistentni a maji bioakumulaéni potenciél v Zivotnim prostfedi?. Chlorované parafiny pfedstavuiji
analyticky naro¢nou skupinu perzistentnich organickych polutant(. Jejich stanoveni v biologickych
matricich je limitovano nedostate¢nou dostupnosti referenénich standard(, vysokou komplexitou smési
a interferenci lipidovych sloZek®.

Cilem projektu bylo vyvinout analytickou metodu pro stanoveni chlorovanych parafini s dlouhym
fetézcem v biologickych vzorcich (matefské mléko a krevni sérum) pomoci ultra-Gcinné kapalinové
chromatografie s vysokorozliSovaci tandemovou hmotnostni spektrometrii (kapalinovy chromatograf
Vanquish Horizon ve spojeni s vysokorozliSovacim tandemovym hmotnostnim spektrometrem
Exploris 240). Metoda byla optimalizovdna tak, aby umoZnovala soucasné stanoveni chlorovanych
parafind s kratkym (SCCP), stfedné dlouhym (MCCP) a dlouhym (LCCP) fetézcem.

Vyvoj metody zahrnoval vybér chromatografické kolony. Byly porovndvany zejména kolony Acquity UPLC
BEH C18 (100 x 2,1 mm, 1,7 um) a Acquity UPLC BEH C18 (150 x 2,1 mm, 1,7 um). Testovany byly rizné
mobilni faze: A —voda:acetonitril (aditivum, v/v); B —isopropanol:acetonitril (aditivum, v/v). Jako aditivum
byl testovan: octan amonny, chlorid amonny, dichlormethan. Byla provedena optimalizace metody s cilem
dosahnout nizsSich mezi kvantifikace, nez jaké uvadi literatura, a které jsou nedostacujici pro
biomonitoringové aplikace. Optimalizovany byly zejména podminky hmotnostni spektrometrie — napéti
na zdroji (4500; 5000; 5500 V), rozliseni (120 000, 60 000), teplota vaporizace (300; 400; 500; 550 °C), RF
lens (80, 90, 100 %), seath gas a dalsi parametry. Jako ionizacni méd byl pouzit H-ESI v negativhim médu.
Metoda byla aplikovana na soubor biologickych vzorkl v rdmci pilotni biomonitoringové studie. Vysledky
predstavuji prvni data o pfitomnosti LCCP v biologickych vzorcich lidské populace v Ceské republice.

tvan Mourik L. M., Leonards P. E. G., Gaus C., de Boer J.: Chemosphere 136, 259 (2015).
2Chen C., Chen A,, Li L., Peng W., Weber R., Liu J.: Environmental Science & Technology 55, 7335 (2021).
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METABOLICKE (MOLEKULARNI) PROFILOVANI ZELENYCH A PRAZENYCH
KAVOVYCH ZRN S VYUZITiM LC-MS
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1 Ustav molekularni a translaéni mediciny, Léka¥ska fakulta Univerzity Palackého Olomouc, Ceska Republika
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Kavovnik (Coffea) je dulleZitou ekonomickou rostlinou v zemich Afriky, Jizni a Stfedni Ameriky
a jihovychodni Asie. Nejoblibenéjsi odrlidou je Coffea arabica (kavovnik arabsky), ktera za obdobi fijen
2024—duben 2025 predstavovala 63,9 % produkce. Zbylych 36,1 % pripadlo na odrlidu Coffea canephora
(kdvovnik statny), zndmou také jako robusta'. Kdvova zrna obsahuji Siroké spektrum slouéenin, kde jsou
zahrnuty organické kyseliny, aminokyseliny, sacharidy, antioxidanty, alkaloidy, vitaminy a fenolické
slouéeniny?. Metabolicky profil a obsah bioaktivnich ldtek se méni v kdvovych zrnech rovnéi v zavislosti
na odriidé kdvy, zrani, procesu zpracovani nebo zptsobu prazeni kdvovych zrn3.

V praci bylo cilem anotovat a nasledné identifikovat co nejvétsi pocet metabolitl v kadvovych
zrnech necilenym metabolomickym pfistupem. Pro vytvoreni metabolickych profild 16 prazenych, Sesti
zelenych kadvovych zrn a jednoho espressa byla pouzita hydrofilni interakéni chromatografie ve spojeni
s hmotnostni spektrometrii (HILIC-MS). Procesovani dat (,peak picking”, ,alighment” a anotace) bylo
provedeno pomoci softwaru Compound Discoverer 3.3 (Thermo Fisher Scientific, USA). Korekce,
transformace, statisticka analyza a vizualizace dat byla provedena v programovacim jazyku Python
s vyuZitim PySPRESSO pipeline (https://github.com/Najlaron/PySPRESSO).

Necilenym metabolomickym pFistupem bylo ziskdno 1632 anotovanych sloucenin v pozitivnim, respektive
1422 v negativnim ionizaénim mddu. Nejvice diskriminujici slou¢eniny mezi kdvovymi zrny byly uréeny na
zakladé ,loadings” z analyzy hlavnich komponent, VIP skére z diskriminaéni analyzy pomoci parcidlnich
nejmensich ¢tvercd a vulkdnového grafu (limitni hodnoty byly pouzity: logaritmus zmény (log, FC) = 3,
phodnota = 5 x 1077). Pocet diskriminujicich slou¢enin cinil 47 v pozitivnhim a 27 v negativhim maodu.
Jednalo se pfedevsim o aminokyseliny, sacharidy a organické kyseliny. Relativni koncentrace jednotlivych
slouéenin byly vyneseny v houslovych grafech.

Strategie necileného metabolického profilovani s vyuZitim danych metod se ukazala byt vhodnym
nastrojem k charakterizaci metabolomu kavovych zrn a jejich vzdjemného porovnani.

* https://www.ico.org/, stazeno 30. 6. 2025.
2 Murai T., Matsuda S.: Molecules 5, 2381 (2023).
3Krél K., Gantner M., Tatarak A., Hallmann E.: European Food Research and Technology 1, 33 (2020)

Financovdno z JG_2024_026 a IGA LF 2025_006.
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Photochemical vapor generation (PVG) is an alternative sample introduction technique for inductively
coupled plasma mass spectrometry (ICP-MS). Compared to conventional pneumatic nebulization of liquid
samples, it improves analyte introduction efficiency and eliminates liquid matrix components®. The
analyte is converted into a volatile species during UV irradiation of the liquid photochemical medium
containing the low-molecular-weight organic acid, such as HCOOH. PVG can be applied to a wide variety
of elements, including hydride-forming elements, nonmetals, and many transition metals. To thoroughly
understand the individual reaction pathways, it is crucial to identify the final volatile products. The
majority of volatile species have been identified using gas chromatography mass spectrometry (GC-MS).
However, despite the high PVG efficiencies®?, this approach has not been successful in identifying the
volatile species of Ru and Os, which are presumably less stable metal carbonyls.

In this study, the identification of volatile species of Ru and Os was attempted using selected ion flow tube
mass spectrometry (SIFT-MS). They were generated using a thin-film flow-through photoreactor from the
photochemical media that contained either diluted or concentrated HCOOH, spiked with Co?*, and/or Cd®*
as mediators?®. The sampling of the gas phase exiting the photochemical generator was realized by a
passivated needle that was inserted into the PTFE tube exiting the chilled gas-liquid separator. The SIFT-
MS measurements were performed primarily using Hs;0* and NO* as the reagent ions. Identification was
based on the observation of ions with the characteristic isotopic patterns of Ru or Os during PVG of their
analytical standards, as well as supposed gas-phase reactions with the individual reagent ions. The most
abundant ions (100%) detected using Hs0* and NO* were [Ru(CO)s+H]*and [Ru(CO)s]*, respectively, which
is evidence that the volatile species is Ru(CO)s. In addition to these, the fragment ions, i.e., [Ru(CO)4+H]*
(49%) and [Ru(CO)4]* (86%), were detected using H30* and NO*, respectively, as well as several hydrated
fragment ions, likely due to the presence of water vapor in the gas phase exiting the PVG generator.
Similar experiments with PVG of Os revealed the presence of both Os(CO)s and Os(CO)4H; in the gas
phase.

1 Sturgeon R. E.: J. Anal. At. Spectrom. 32, 2319 (2017).
2 Musil S., Vyhnanovsky J., Sturgeon R. E.: Anal. Chem. 93, 16543 (2021).
*Yang Q., Chen H., Hu J., Huang K., Hou X.: Anal. Chem. 94, 593 (2022).

The work was supported by the Czech Science Foundation (Project 23-06530S) and the Czech Academy of Sciences
(Institutional Research Plan RVO: 68081715).
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PRIRODNI ROSTLINNE PEPTIDY S BIOLOGICKOU AKTIVITOU A MODERNI
METODY JEJICH ANALYZY

TEREZA PAVLICKOVA !, IVO CHAMRAD !, IVAN PETRIK!, RENE LENOBEL !
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e-mail: pavlickova.t@email.cz

Rostlinné peptidové hormony predstavuji skupinu signalnich molekul, které reguluji Siroké spektrum
fyziologickych proces, jako je kliceni, rist, vyvoj, reprodukce ¢i reakce na stres a plsobeni patogen(.
Ackoli byl jejich vyznam po dlouhou dobu prehlizen, v poslednich letech se tato oblast dostava do popredi
védeckého zajmu. Jednim z dobfe charakterizovanych zastupct rostlinnych peptidovych hormont je PSKa,
pentapeptid odvozeny z vétsi prekurzorové bilkoviny, ktery obsahuje charakteristické sulfatované
tyrosiny. PSKa ovliviiuje bunéény rist, udrZuje rovnovahu pfi vyvoji tkani a je zapojen do imunitnich
odpovédi rostliny. Tento peptid se také podili na regulaci stresovych reakci, a to pfedevsim pfi adaptaci
na sucho a osmoticky stres.

Prace se zaméfuje na optimalizaci podminek hmotnostni spektrometrie s elektrosprejovou ionizaci (ESI-
MS) pro analyzu peptidu PSKa. Pro tyto ucely byl vyuZit pfistup Faktorialni design experimentu, ktery
umozZiiuje systematicky testovat a vyhodnocovat vice parametrli soucasné a tim zefektivnit proces
optimalizace. Pro experimenty byl pouZit synteticky standard PSKa bez sulfatovanych tyrosint. Sledovano
bylo 13 parametrd s moZnym vlivem na analytickou odezvu, pficemz nejdfive byly identifikovany klicové
faktory ovliviujici intenzitu signalu pro jednou a dvakrat nabité ionty. Ty nasledné byly optimalizovany.
Optimalizace podminek vedla k vyraznému zlepseni citlivosti a stability méreni.
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COMPARATIVE METABOLITE PROFILING APPROACH REVEALS THE COMPLEXITY
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Auxin plays a pivotal role in plant growth and development, with its metabolism tightly regulated to
ensure precise spatial and temporal regulation of signaling. While the canonical pathways of auxin
biosynthesis, transport, and degradation - particularly those involving indole-3-acetic acid (IAA) - are well
established in Arabidopsis, emerging evidence points to a much greater complexity and evolutionary
diversity in auxin metabolism.

To investigate this, we developed novel approach combining micro-scale extraction with ultra-sensitive
liquid chromatography - mass spectrometry (LC-MS), enabling detailed profiling of auxin metabolites
across diverse plant species. Applying this method to Arabidopsis thaliana and selected crop plants, we
identified novel endogenous auxin metabolites and observed species-specific and tissue-specific
variations in metabolite profiles. Notably, auxin metabolite levels were found to be strongly dependent
on developmental stage, underscoring the dynamic regulation of IAA metabolism during seedling growth.
Furthermore, an in-depth analysis of phenylacetic acid (PAA) metabolism revealed that IAA and PAA share
a conserved core metabolic framework, indicating a broader and more integrated network of auxin
regulation than previously appreciated. These findings enhance our understanding of auxin metabolic
networks and underscore the intricate regulatory mechanisms that underpin plant hormonal balance.

The work was supported by the ERC Synergy project STARMORPH (No. 101166880) under the European Union’s
Horizon Europe research and innovation program.
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VYUZITi BIOMARKERU PRO PREDIKCI USPESNOSTI IVF KULTIVACE
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Vramci cyklu asistované reprodukce je nutné pred embryotransferem vybrat embryo sco mozind
nejvyssim implantacénim potencidlem. Pro posouzeni vhodnosti embrya k pfenosu se nejcastéji vyuziva
hodnoceni morfologie a genetické testovani. Jednim z cild vyzkumu v tomto oboru proto je nalezeni
spolehlivych neinvazivnich biomarkerd, které by mohly doplnit souc¢asné vyuzivané metody hodnoceni.
V literatufe byla s vyuZitim rdznych analytickych metod identifikovana fada potencialnich biomarker(
Uspésnosti kultivace. Rizné studie vyuZivaly rizné velké soubory vzorkd, mély rizné definovana kritéria
pro Uspésnost Ci neuspésnost. Vramci projektu byly analyzovany vzorky kultivaénich médii po
individualnich i skupinovych kultivaci embryi s vyuZitim cilené LC-MS/MS metody pro sledovani vybranych
biomarker z literatury. Dale byly vzorky kultivacnich médii po skupinovych kultivacich embryi studovany
s vyuzitim necilené LC-MS metody. Data byla zpracovana s vyuzitim metod vicerozmérné analyzy a
zabyvali jsme se moZnosti vyuzZiti dat z necilenych analyz pro predikci Uspésnosti kultivace.

Tato prdce vznikla za podpory Ministerstva zdravotnictvi CR s reg. ¢. NU22-08-00543. Veskerd prdva podle predpist
na ochranu dusevniho vlastnictvi jsou vyhrazena.
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Vitamin D3 plays an essential role in calcium homeostasis and skeletal health. Its deficiency, associated
with various diseases, is prevalent worldwide. Vitamin Ds is determined as a concentration of 25-
hydroxyvitamin D3, assumed as a vitamin D biomarker due to its long half-life in plasma, stability, and
relatively high abundance in the body. 25-hydroxyvitamin D3 is converted from vitamin Ds in the liver by
hydroxylase enzymes, typically CYP2R1 and CYP27A1. The second activation step follows in the kidney,
where the active form, 1,25-dihydroxyvitamin Ds, is created by the CYP27B1. However, there is still limited
knowledge about the metabolic pathways in humans and animal species®?.

Hence, in our study, we focused on the optimization of a high-throughput sample preparation and ultra-
high performance supercritical fluid chromatography with tandem mass spectrometry (UHPSFC-MS/MS)
for fast and selective determination of 25-hydroxyvitamin Dszand 1,25-dihydroxyvitamin D3, which would
enable the confirmation of enzymatic activity in vitamin D3 activation steps.

During the method development, eight different stationary phases were tested using gradient elution
from 10 to 40% of organic modifier, methanol (MeOH), MeOH with 10 mmol/L formic acid, MeOH with
10 mmol/L NH3, and MeOH with 2% H,0, in CO,. According to the number of eluted compounds, peak
shape symmetry, and resolution, high-strength silica C18 and 1-aminoanthracene stationary phases and
MeOH as an organic modifier were used for fine-tuning. These experiments included the optimization of
column temperature and pressure on the back pressure regulator. Three ionization sources, i.e.,
electrospray ionization, atmospheric pressure chemical ionization, and UniSpray, were tuned via the
design of experiments to find optimal conditions of ionization source parameters. The make-up solvent
composition was examined to increase the method sensitivity. All ionization sources provided comparable
limits of quantification (LOQ), 5 ng/mL, for both compounds. Supported liquid extraction was optimized
for the selective extraction of target vitamin D metabolites from culture cell medium. Matrix effects,
recovery, and LOQ were determined for UHPSFC-MS/MS using three ionization sources. The optimized
method will be used for the analysis of 25-hydroxyvitamin D; and 1,25-dihydroxyvitamin D;to prove the
enzymatic activity of CYP27B1 and elucidate the metabolism of vitamin D.

Hurst E. A., Homer N. Z., Mellanby R. J.: Metabolites 10, 371 (2020).
2Janousek J. a X spoluautor(: Critical Reviews in Clinical Laboratory Sciences 59, 517 (2022).

The study was supported by the project New Technologies for Translational Research in Pharmaceutical Sciences
/NETPHARM, project ID CZ.02.01.01/00/22_008/0004607, is co-funded by the European Union.
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Hmotnostni spektrometrie (MS) predstavuje diky vysoké citlivosti, rozliSovaci schopnosti a schopnosti
charakterizovat Sirokou skalu analyt(i velmi G¢inny analyticky néstroj pro necilené analytické metody, jako
je napfriklad metabolomika. Pro ucely necilené metabolomické analyzy, zamérfené na identifikaci malych
molekul v biologickych systémech, je vybér vhodného HRMS/MS systému zcela kli¢ovy. Pro spravné uréeni
struktury molekul ma zasadni vyznam kvalita namérenych fragmentacnich spekter, jejichz shoda
s referencnimi spektry uvedenych databdzich (napf. HMDB, MassBank, mzCloud) umozni spolehlivé
potvrzeni struktury®?,

Cilem této prace bylo (i) zhodnotit rozdily fragmentaénich (MS?) spekter vybranych molekul, které byly
v prechozich studiich identifikovany jako markery jednotlivych druhd hmyzu &i zplsob( jejich usmrceni,
pfi pouziti dvou rozdilnych HRMS/MS systému za srovnatelnych experimentalnich podminek (stejné
sloZzeni mobilni faze a gradient, podobna kolizni energie), a (ii) porovnani identifikace téchto molekul
pomoci MS-DIAL 4.9.2 (CompMS, Japonsko) a Compound Discoverer 3.3 (Thermo Fisher Scientific, USA).

Prvni HRMS/MS systém (TripleTOF 6600; Sciex, USA) disponoval hybridnim hmotnostnim analyzatorem
typu kvadrupdl-analyzator doby letu (Q-TOF), zatimco druhy (Exploris 240; Thermo Fisher Scientific, USA)
analyzatorem typu kvadrupdl-orbitrap (Q-orbitrap).

Vzéjemné porovnani fragmentaénich (MS?) spekter pak ukézalo, e naméfena spektra se lisila jak
v zastoupeni, tak v intenzité fragmentacnich iontl. V nékterych pfipadech byla u pfistroje Exploris 240
(Thermo Fisher Scientific, USA) zaznamendana vyssi intenzita prekurzorovych iont. Naopak nékteré
markery, které byly dive identifikované pomoci systému TripleTOF 6600 (Sciex, USA), nebyly na pfistroji
Exploris 240 (Thermo Fisher Scientific, USA) detekovany viibec.

* Hajnajafi K., Igbal M. A.: Proteome Science 23, 5 (2025).
2 Dlugas H., Zhang X., Kim S.: Chemometrics and Intelligent Laboratory Systems 263, 105417 (2025).

Tato prdce byla podporena Ndrodni agenturou pro zemédélsky vyzkum (projekt ¢. QK23020101), vyzkumnym
projektem METROFOOD-CZ (grant MSMT & LM2023064) a specidinim univerzitnim projektem A1_FPBT_2024_006.
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Superkritickd fluidni chromatografie (SFC) se v poslednich desetiletich stale vice uplatiiuje jako
environmentdlné Setrnéjsi alternativa tradi¢nich metod pro separaci chiralnich i achirdlnich latek. Vyuziti
naléza v oblasti omickych disciplin, farmaceutické analyzy, analyzy biologického materialu, vzorkd
Zivotniho prostiedi ¢i potravin. Vzhledem k rostoucim pozadavkim na citlivost a selektivitu analyz se
dominantni detekcni technikou stavd hmotnostni spektrometrie (MS), pfiéemZ nejvice vyuzivand je
ionizace pomoci elektrospreje (ESI). Konstrukce ESI zdroje prosla v pribéhu let mnoha modifikacemi.
V soucdasné dobé jsou na trhu dostupné rizné geometrie ESI, které se lisi i v rdmci jednotlivych pfistrojl
od stejného vyrobce. | malé rozdily v konstrukci mohou mit zasadni vliv na pozorovanou odezvu. Vzhledem
k pfitomnosti CO, v mobilni fazi je pro spojeni SFC-MS potreba specifické rozhrani, které vétsSinou zahrnuje
Cerpadlo dodavajici pridavnou kapalinu. Tato kapalina zabranuje nezadoucimu vysrazeni analytl po
odpareni CO; a vyznamné ovliviiuje ucinnost ionizace.

MS odezvu v SFC-MS ovliviiuje mnoho parametrd, napf. fyzikdlné-chemické vlastnosti analytu, objem
rozpoustédla vstupujiciho do iontového zdroje, slozeni mobilni faze a pfidavné kapaliny a typ, geometrie
a nastaveni iontového zdroje. Cilem této prace bylo s vyuZitim umélych neuronovych siti (ANN)
systematicky zhodnotit Ucinnost ionizace v zdvislosti na zminénych parametrech u dvou SFC-ESI-MS
platforem. Porovnavany byly ESI iontové zdroje u systémU s jednoduchym a trojitym kvadrupdlem od
stejného vyrobce. Za generickych podminek bylo analyzovano vice nez 100 analytd. VyuZita byla
gradientova eluce s mobilni fazi skladajici se z CO, a organického modifikatoru, kterym byl methanol nebo
10 mM roztok amoniaku v methanolu. Testovano bylo 24 rliznych slozeni pridavné kapaliny zahrnujicich
alkoholy bez aditiv a methanol s pfidavkem tékavych aditiv v rlznych koncentracich. Pro charakterizaci
analyt( z hlediska jejich fyzikdlné-chemickych vlastnosti bylo vypocteno 226 molekulovych deskriptor(.
Tyto deskriptory byly pouzity pfi vyhodnoceni pomoci ANN, jehoZ cilem bylo rozkli¢ovat zavislost mezi MS
odezvou a fyzikdlné-chemickymi vlastnostmi analytu za rlznych definovanych experimentalnich
podminek.

Bylo prokazano, ze existuje rozdil mezi ucinnosti ionizace u dvou ESl iontovych zdroji v SFC-MS systémech
s jednoduchym a trojitym kvadrupdlem. Pozorovany byly vyrazné rozdily v intenzité ionizace v zavislosti
na pouZitém MS systému a typu organického modifikatoru. Vyhodnoceni s vyuZitim ANN umoznilo
identifikovat nejvyznamnéjsi molekulové deskriptory ovliviiujici MS odezvu pfi rlizném slozZeni pfidavné
budoucna poskytuji zaklad pro tvorbu predikénich modeld, které by usnadnily a urychlily proces vyvoje
novych SFC-ESI-MS metod.
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This work explores the impact of thermal stress on the chemical composition of 27 hop essential oils, using
simplified aqueous model systems. The samples were subjected to a controlled heating process (90
minutes in a water bath), followed by analysis via headspace gas chromatography—mass spectrometry
(HS-GC-MS). The majority of esters and ketones displayed considerable thermal stability, with 2-
dodecanone being a notable exception. Distinct compositional shifts were detected in key compounds
such as a-pinene, B-pinene, myrcene, B-caryophyllene oxide, farnesol, and irone. The study identified
three transformation mechanisms: (i) generation of a new product from a single precursor, (ii) formation
of the same product from structurally similar volatiles, and (iii) convergence of several different
compounds into a common product. Remarkably, a-terpineol emerged as a transformation product in
samples where it was initially absent. Newly formed compounds—currently assigned by retention time—
are scheduled for structural elucidation in the next stage of research. These insights improve the current
understanding of hop volatile reactivity under brewing-relevant thermal conditions.
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LIPIDOMICKA ANALYZA PACIENTU PO BARIATRICKE OPERACI: ZMENY KREVNIHO
LIPIDOVEHO PROFILU V KONTEXTU METABOLICKYCH ADAPTACI
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211. Interni klinika nefrologicka, revmatologicka a endokrinologicka, Fakultni nemocnice Olomouc, R
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Uvod: Obezita je zdvazné civilizani onemocnéni asociované s Fadou metabolickych dysfunkci véetné
inzulinové rezistence, kardiovaskularnich onemocnéni a dyslipidémie. Bariatricka chirurgie pfedstavuje
efektivni nastroj v IéCbé obezity, vedouci nejen ke sniZeni télesné hmotnosti, ale i k Upravé hormonalniho
a metabolického profilu pacienta. Cilem této studie bylo detailné analyzovat zmény lipidového profilu
krevniho séra pacientl po bariatrickém zakroku pomoci cilené lipidomické analyzy.

Material a metody: Studie zahrnovala 410 vzork( krevniho séra ziskanych od 81 pacient( pred a po
bariatrickém zakroku. Téchto 410 vzorkd bylo chronologicky rozdéleno celkem do Sesti skupin: vzorky
odebrané pred operaci (PreOP), 0-2 mésice po operaci (PostOP_A), 2-5 mésicl po operaci (PostOP_B), 5-
10 mésicl po operaci (PostOP_D), 10-15 mésicl po operaci (PostOP_E) a 15 a vice mésicl po operaci
(PostOP_F). Cilena lipidomicka analyza byla provedena pomoci spojeni vysokoucinné kapalinové
chromatografie v reverzni fazi s tandemovou hmotnostni spektrometrii (RPLC-MS/MS; Sciex ExionLC™ a
QTrap™ 6500+). Separace vice nez 500 lipidG z 20 raznych lipidovych tfid probéhla na koloné BEH C8 (2.1
mm, 100 mm, 1.7 um, Waters). Lipidomicka data byla zpracovana pomoci softwaru SciexOS™ a byla
podrobena univariantni i multivariantni statistické analyze, véetné korelace s klinickymi parametry.
Vysledky: Byly zaznamendny signifikantni zmény koncentraci vétSiny analyzovanych lipidovych tfid po
bariatrické operaci. Zmény se tykaly zejména ceramidu (Cer), sfingomyelint (SM), fosfatidylethanolamind
(PE), fosfatidylcholint (PC), fosfatidylinositoll (P1), plasmalogent typu PEO a PCO. Multivariantni analyza
odhalila odlisnosti v lipidovém profilu mezi skupinami pred a po zdkroku, pficemz u nékolika lipidovych
molekul byl prokazan potencialni diagnosticky a prediktivni vyznam. Korelacni analyza déle ukazala vztah
mezi omega-6 mastnymi kyselinami a parametry inzulinové rezistence.

Zavér: Cilena lipidomicka analyza odhalila hluboké metabolické zmény v lipidovém profilu pacientl po
bariatrickém zakroku, a podpofila tak vyznam lipid( jako molekul s diagnostickym vyznamem v odpovédi
organismu na chirurgickou lécbu obezity. Vysledky této prace mohou pfispét k lepSimu pochopeni
patobiochemickych mechanism( souvisejicich s obezitou a poskytuji dilezity zaklad pro budouci klinické
vyuziti lipidomiky v personalizované mediciné.

Grantovd podpora: MZ CR - RVO (FNOI, 00098892).
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ZPUSOBY IDENTIFIKACE PYRROLIZIDINOVYCH ALKALOIDU A JEJICH METABOLITU
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Pyrrolizidinové alkaloidy (PA) jsou sekundarni metabolity vyskytujici se v rostlinach ¢eledi Boraginaceae,
Asteraceae a Fabaceae'. Molekuly PA obsahuji charakteristickou chemickou strukturu aminoalkohol
necinovou bazi esterifikovanou rGznymi necinovymi kyselinami?. Vzhledem k jejich hepatotoxickym,
genotoxickym a potencidlné karcinogennim ucéinkdm byly pro 35 PA stanoveny maximalni limity
v nékterych potravinovych komoditach Nafizenim Evropské komise 2023/9153. K praniku do potravniho
fetézce muze dojit bud pfimo pfi kontaminaci ¢astmi toxickych rostlin (plevel(), nebo neptimo, napf.
pylem, pfipadné kontaminovanymi krmivy.

V soucasné dobé je zndmo pres 600 PA, nicméné jen pro omezené mnozstvi z nich jsou komercné
dostupné analytické standardy?. V rdmci této studie byla pozornost zaméfena na PA a jejich pfipadné
metabolity, pro které nejsou k dispozici standardy, analyzovany byly vybrané kontaminované matrice,
napriklad med ¢i silaze. Pfi detekci ,nezndmych” PA se vychdzelo z podobnosti fragmentacnich spekter
latek s podobnou chemickou strukturou s vyuzitim cileného screeningu charakteristickych iontt pomoci
techniky ultraucinné kapalinové chromatografie s vysokorozliSovaci hmotnostni spektrometrii (UHPLC-
HRMS/MS). Potvrzeni struktury detekovaného PA je ilustrovano na prikladu slouéeniny s identickym
fragmentacnim spektrem jako echimidin, kterd byla dodatecné identifikovana jako heliosupin poté, co se
podafrilo ziskat jeho standard. DalSim pristupem k identifikaci byla aplikace molekulového networkingu,
ktery rovnéz vyuziva principu podobnosti fragmentacnich spekter k identifikaci dalSich pyrrolizidinovych
alkaloidd, pripadné jejich metabolitl. Tento pfistup se ukazuje jako perspektivni nastroj pro rozsifovani
znalosti o pyrrolizidinovych alkaloidech v rdiznych matricich.

! Tamariz J., Burguefio-Tapia E., Vazquez M. A., Delgado F.: Alkaloids Chem. Biol., 80, 1 (2018). doi: 10.1016/bs.alkal.2018.03.001

2 Casado N., Morante-Zarcero S., Sierra |.: Trends Food Sci. Technol., 120, 123 (2022). doi: 10.1016/j.tifs.2022.01.007

* Natizeni Komise (EU) 2023/915 ze dne 25. dubna 2023 o maximdlnich limitech nékterych kontaminujicich ldtek v potravindch a o zruseni nafizeni
(ES) ¢. 1881/2006

Prace pouZivd [data/ndstroje/sluzby/zafizeni], které poskytuje vyzkumnd infrastruktura METROFOOD-CZ
(https://metrofood.cz) podporovand Ministerstvem skolstvi, middeZe a télovychovy Ceské republiky (projekt ¢
LM2023064).

Tento vystup vznikl v ramci projektu Specifického vysokoskolského vyzkumu — projekt ¢. A1_FPBT_2025_004.
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To clarify the chemical variability and origins of the various types of amber, advanced analytical techniques
are necessary. Spectroscopic and chromatographic methods facilitate precise molecular characterization
that transcends broad macroscopic observations and geographic assumptions. The Fourier Transform
Infrared Spectroscopy (FTIR), particularly in its Attenuated Total Reflectance (ATR) form, Raman
spectroscopy, and pyrolysis-GC/MS have become standard tools. Historically, FTIR was the pioneering
rapid technique capable of “fingerprinting” amber. For example, Baltic (succinite) amber is characterized
by a distinctive absorption band related to succinic acid®. Importantly, ATR-FTIR yields high-quality spectra
with minimal sample preparation, effectively differentiating amber from copal (immature resin) and
distinguishing Baltic from non-Baltic sources. Raman spectroscopy similarly offers a non-destructive
“molecular fingerprint” of amber, typically revealing pronounced exomethylene (C=C) and methylene
(CH,) vibrational bands around ~1645—-1650 and ~1450 cm™". Pyrolysis coupled with gas chromatography
and mass spectrometry (py-GC/MS) represents a powerful approach for the molecular-level
characterization of fossil resins. In this study, amber samples were analyzed from six distinct localities: the
Dominican Republic, the Baltic region (Sambia Peninsula), Myanmar (Burmite), Hungary (Ajkaite and
Iharkut), and Romania (Teleajen region, Telegolite), to investigate their botanical origin, geologic age, and
diagenetic maturity. Each sample (approx. 0.2 mg) was pyrolyzed at 550 °C using a multi-shot EGA/PY-
3030D system and analysed by a chromatographic system Agilent 8890 coupled to a mass detector Agilent
5977B. Compound identification was based on retention times and NIST20 library matches, supplemented
by reference spectra from published amber studies. The results revealed distinct molecular fingerprints
among amber types. Baltic amber showed abundant succinic acid and abietane-type diterpenes,
consistent with previous studies?3. In contrast, Burmite and the Hungarian samples yielded unique profiles
dominated by sesquiterpenoids and tricyclic hydrocarbons, suggesting different botanical precursors and
advanced thermal maturity®.

These findings highlight the capability of Py-GC/MS to discriminate fossil resins based on geochemical and
chemotaxonomic markers. While FTIR and Raman spectroscopy were used to support preliminary
classification®®, the py-GC/MS data provided the most specific and conclusive evidence for resin
provenance and diagenetic history.

Guiliano M., Asia L., Onoratini G., Mille G.: Spectrochim. Acta A 67, 1407 (2007).
2Colombini M. P., Ribechini E., Rocchi M., Selleri P.: Herit. Sci. 1, 1 (2013).

3Park J. et al.: Spectrochim. Acta A 165, 114 (2016).

“Sonibare O. O. et al.: Aust. J. Earth Sci. 61, 979 (2014).

5Shashoua Y., Berthelsen M.-B. L. D., Nielsen O. F.: J. Raman Spectrosc. 37, 1221 (2006).

The research was financially supported by the Grant Agency of the Czech Republic [23-07284K].
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STANOVENI ANTIEPILEPTIK V ALTERNATIVNICH MATRICICH

PAVEL SMAK 1, VIKTORIA DURCOVA 2, MARTA PELCOVA 2, MARTINA OSICKOVA 2, JAN JURICA 3

!Biochemicky Ustav, Lékarska Fakulta, Masarykova Univerzita, Kamenice 5, Brno, Ceska republika
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Epilepsie patfi mezi nejc¢astéjsi chronickd neurologickd onemocnéni. Standardni l1écbou je systémova
terapie antiepileptiky. Jelikoz Ié¢ba je profylaktickd a epileptické zachvaty se vyskytuji v nepravidelnych
intervalech, mlze byt obtizné vhodné nastavit terapeuticky rezim. Kromé vybéru vhodného antiepileptika
je nezbytné pro jednotlivé pacienty stanovit individualné uc¢innou davku jednoho ¢i vice antiepileptik tak,
aby bylo dosazeno optimalni kontroly onemocnéni pfi minimalizaci nezddoucich Ucinkd 1écby. Jednim
z nastroju, které jsou za timto ucelem vyuZivany v ramci pravidelnych kontrol u neurologa, je terapeutické
monitorovani |é¢iv (TDM). Standardem je stanoveni plazmatické koncentrace 1é¢iv.! Celkové koncentrace
ale nemusi — zejména u |éCiv s vysokou vazbou na plazmatické proteiny — nejlépe korelovat s klinickym
efektem. Lze se tak setkat i se stanovenim volné (farmakologicky aktivni) frakce Ié¢iva.2

Jednim ztrendl je snaha o co nejmensi invazivitu vysetfeni. Za timto Ucelem lze vyuzit stanoveni
antiepileptik z alternativnich matric, napfiklad suché kapky krve (DBS) nebo slin. U nékterych antiepileptik
je v ptipadé stanoveni ze slin vyhodou, Ze koncentrace 1é&iva odrazi jeho volnou frakei.?

Byla vyvinuta a validovana metoda pro stanoveni vybranych antiepileptik ze slin, suché kapky krve (DBS)
a suché kapky slin (DSS). Na kohorté pacientt byla studovana korelace mezi hladinami téchto antiepileptik
stanovenymi s vyuZitim alternativnich matric a plazmatickymi koncentracemi stanovenymi v nemocnicni
laboratofi. Tyto vysledky budou prezentovany v kontextu souc¢asného stavu literatury.

Patsalos PN, Spencer EP, Berry DJ. Therapeutic Drug Monitoring of Antiepileptic Drugs in Epilepsy: A 2018 Update. Therapeutic Drug Monitoring.
2018;40(5):526. doi:10.1097/FTD.0000000000000546

2Patrick M, Parmiter S, Mahmoud SH. Feasibility of Using Oral Fluid for Therapeutic Drug Monitoring of Antiepileptic Drugs. Eur J Drug Metab
Pharmacokinet. 2021;46(2):205-223. doi:10.1007/s13318-020-00661-1

3patsalos PN, Berry DJ. Therapeutic Drug Monitoring of Antiepileptic Drugs by Use of Saliva. Therapeutic Drug Monitoring. 2013;35(1):4.
doi:10.1097/FTD.0b013e31827c11e7

Tato prdce vznikla za podpory Ministerstva zdravotnictvi CR s reg. & NU23-08-00229. Veskerd prdva podle predpist
na ochranu dusevniho viastnictvi jsou vyhrazena.
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With the recent advances in mass spectrometry (MS), especially the introduction of the charged detection
mass spectrometry (CD-MS) capable of analyzing m/z, charge, and mass of a single ion, there is an
increasing interest in analyses of biological samples with the concentrations as small as a single cell or
even a single bio-particle (exosome, lipoprotein, agglomerate, etc). The specific demand of the bio-
particle analyses is governed by their role in intracellular transport and communication?, where on-surface
or embedded proteins play the main role. Currently, MS detection of these proteins is provided by
separated and digested bulk material, which usually leads to difficulties in clear association between
detected proteins and parent particle?. We have recently shown that lipid nanovesicles with sizes 100-400
nm can be charged in nano-electrospray and transferred in a vacuum for subsequent characterization and
manipulation in electrodynamic fields using the SELINA apparatus®. The logical next step is to directly
analyze their composition by means of MS. In the presented poster we will summarize different possible
methods for protein desorption from lipid membranes, particularly approaches involving laser- and
surface collision-induced desorption. The applicability of the existing techniques already published by
other groups* will be presented and discussed together with the approaches we plan to introduce and
test in our experimental setup.

!Meldolesi J.: Curr Biol 28, R435 (2018).

2Askeland A., Borup A., Ostergaard O., Olsen J. V., Lund S. M., Christiansen G., Kristensen S. R., Heegaard N. H. H., Pedersen S.: Biomedicines 8,
(2020).

3Spesyvyi A., Cebecauer M., Zabka J., Olzyriska A., Male¢kova M., Johanovska Z., PolaSek M., Charvat A., Abel B.: Anal Chem 97, 9131 (2025).
“Hellwig N., Martin J., Morgner N.: Biochem Soc T 50, 1057 (2022).

The authors acknowledge the financial support of the Czech Science Foundation (GACR) through grant No. 24-13757L
and are grateful for funding within the European Union ERA-Chair Project 101186661 — SPACE.
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Glycosphingolipids (GSLs) are membrane-bound molecules involved in cell signaling, immune responses,
and host—pathogen interactions. Their structural alterations are linked to various diseases, such as
lysosomal disorders, neurodegeneration, and cancer. Accurate structural characterization and
guantification of GSLs are essential for understanding their biological functions, but their amphiphilic
nature and low abundance in complex biological matrices pose comprehensive analysis technically
demanding. Mass spectrometry has significantly advanced GSL analysis by improving sensitivity and
structural elucidation, but untargeted lipidomics often fails to detect low-abundance species due to
insufficient enrichment and complex sample preparation. Recent developments, including ion mobility
spectrometry (IMS-MS) and multidimensional techniques like LC-TIMS-PASEF, have shown promise in
resolving structural isomers and improving throughput. However, GSL profiling still requires optimized
extraction protocols and high-resolution methods to achieve comprehensive coverage, particularly in
clinical samples. This approach, developed by Huong Giang Vo et al.}, has been applied in clinical studies
of Parkinson’s disease.

The aim of this work was to apply this workflow to analyze glycosphingolipids in serum samples from
patients with pancreatic ductal adenocarcinoma (PDAC) and to perform a cross-laboratory comparison
between two research groups. Initial sample preparation and measurements were conducted in the
laboratory of Dr. Laura Bindila (Germany) using reversed-phase liquid chromatography (RP-LC) coupled
with high-resolution trapped ion mobility mass spectrometry (timsTOF Pro, Bruker) in negative ion mode.
Identical extracts were subsequently analyzed in the laboratory of Prof. Michal Hol¢apek (Czech Republic)
using a newer TIMS instrument (timsTOF Ultra, Bruker). A total of 100 serum samples were examined,
including 50 PDAC cases and 50 controls (25 females and 25 males in each group). Data processing was
performed using Bruker software tools (DataAnalysis and MetaboScape), and statistical evaluation
included PCA, OPLS-DA, S-plots, VIP scoring, and box plot visualizations to identify significant GSL
alterations associated with PDAC.

Vo H. G., Gonzalez-Escamilla G., Mirzac D., Rotaru L., Herz D., Groppa S., and Bindila L. Nat Commun 16, 4567 (2025).

This work was supported by the ERC Advanced grant No. 101095860 sponsored by the European Research Council.
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V ramci vyvoje inovativniho potravinarského produktu — vanilkové pasty — byla testovana série extrakénich
smési na bazi tzv. natural deep eutectic solvents (NADES), zejména s vyuZitim polyoll (xylitol, maltitol) a
glycerolu v kombinaci s paskalizacnim (vysokotlakym) oSetfenim. Cilem bylo pfipravit pastu bez obsahu
etanolu a sachardzy, vhodnou pro diabetické aplikace a soucasné stabilni pfi skladovani. Klicovym
parametrem bylo nejen senzorické hodnoceni a mikrobialni stabilita produktu (mérena aktivitou vody —
aw), ale predevsim efektivita extrakce vanilinu (4-hydroxy-3-methoxybenzaldehydu) jako hlavni
aromatické slozky a jeho prekurzoru glukovanilinu (vanillin-4-O-B-D-glucosid). Obsah vanilinu a
glukovanilinu byl stanoven pomoci LC-MS/MS na pfistroji Agilent 6460 s trojitym kvadrupdlem. Binarni
mobilni faze 0.25% kyseliny mravenci v acetonitrilu (A) a 0.25% kyseliny mravenci ve vodé (B). Nastfikovy
objem 1 uL, teplota kolony 30 °C, kolona Agilent Poroshell EC-C18 column 3x150 mm (2.7um) s guard
column (3x5 mm), pritok mobilni faze 0.5 mL/min a gradientova eluce, run time 30 min. Poster pfinasi
vysledky obsahu vanilinu a glukovanilinu ve vzorcich pfipravenych rliznymi NADES formulacemi (napf.
poméry 1:4:1 xylitol+maltitol:glycerol:voda) a po aplikaci vysokého hydrostatického tlaku (400 MPa, 10
min). Nejvyssi extrakéni Gcinnost byla zaznamenana u vzorku maltitolu, xylitolu, glycerolu a vody, pficemz
tlakové oSetfeni nevedlo k vyznamnému zvySeni extrahovatelnosti vanilinu. V zavislosti na produktu a
vychozim materialu obsah vanilinu byl 1,27-18,25 mg/g. Ziskané vysledky ukazuji, Ze NADES smési na bazi
potravinarskych polyold predstavuji Setrnou, ekologicky pfiznivou a efektivni alternativu klasickych
rozpoustédel. Metoda LC-MS/MS se ukazala jako citlivy néstroj pro optimalizaci receptur a hodnoceni
jejich aromatického profilu. Vysledna technologie ma potencial pro komeréni vyuZiti v potravinarstvi jako
prémiova alternativa tradicnich vanilkovych extrakta.

Studie byla financovdna v ramci projektu NAZV QL24010019.
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THERMAL CONVERSION OF WASTE FLAT-PANEL DISPLAY PLASTICS AND
POLYSTYRENE OVER ZEOLITE CATALYSTS IN A TANDEM MICROREACTOR
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Flat-panel display plastics, or casings in general, represent a significant portion of electrical and electronic
waste. The importance of this waste is increasing worldwide and its recycling poses a number of
challenges due to the potential content of toxic additives and metals that can be introduced into products
where their content is unacceptable 2.

Pyrolysis and the use of the resulting hydrocarbons in petrochemical industry offers sustainable
resolution. In most cases, however, it is necessary to remove unwanted heteroatoms and substances such
as styrene, which interfere with the process of applications in a number of ways?.

In this study, zeolite catalysts HZSM-5, HB, Na-Y and HY were evaluated in a tandem microreactor setup.
The setup included an ex-situ catalyst bed and was directly coupled with gas chromatography—mass
spectrometry (GC—MS) for product analysis. Micro-pyrolysis of flat-panel display plastic waste revealed
the formation of nitrogen- and oxygen-containing compounds, along with a dominant presence of
styrene.

Catalytic treatment significantly reduced these undesired compounds. For catalysts HZSM-5, H and HY,
an increased formation of the BTEX fraction was observed (HB enhanced benzene formation, while HY
favored ethylbenzene). Additionally, an increase in polycyclic aromatic hydrocarbons (PAHs) was noted.
These results are comparable to the catalytic pyrolysis of pure polystyrene, the major polymer found in
the electronic plastic waste, suggesting that the catalytic process is not strongly affected by the presence
of additives in the waste matrix 23,

1 Shittu 0.S., Williams 1.D., Shaw P.J., Waste Manage. 2021, 120, 549-563.
2 Williams P.T., Bagri R., Int. J. Energy Res. 2004, 28, 31.
*MaC,, Yu )., Wang B., Song Z., Xiang J., Hu S., Su S., Sun L., Fuel Process. Technol. 2017, 155, 32.

This study was created with the state support of the Technology Agency of the Czech Republic under the National
Centres of Competence Programme (registration no. TNO2000051/006).
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ANALYSIS OF THE BARLEY AND ITS MUTANT CHLORINA F272 CHLOROPLAST
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NATALIE ZEMANKOVA !, IVO CHAMRAD 1, IVAN PETRIK %, JITKA SIROKA %, RENE LENOBEL !,
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Barley (Hordeum vulgare) is not only one of the most important cereal crops, but also an important model
organism for studying chloroplasts and their substructures. Its suitability for this research is further
enhanced by the availability of numerous mutant lines. One of the most widely used mutants is chlorina
f27, which is characterized by a strongly reduced content, or complete absence, of chlorophyll b. chlorina
f27 has played a crucial role in numerous studies investigating the importance of chlorophyll and the
effects of its deficiency on the function of photosynthetic complexes, thylakoid organization, chloroplast
structure, and overall plant physiology. Interestingly, no complex proteomic study on chlorina 2" has yet
been published despite this fact. In this study, we isolated chloroplasts from seven-day-old wild-type
barley cultivar Morex leaves and the chlorina f2? mutant. Thylakoid membranes were subsequently
extracted from these chloroplasts, and comprehensive proteomic analyses of both compartments were
performed. Our results revealed a significant downregulation of proteins involved not only in
photosynthesis, chlorophyll biosynthesis, and thylakoid organization, findings that are consistent with
previously reported physiological and biochemical characteristics of the chlorina f2, but also in several
hormone biosynthetic pathways. Follow-up analyses of phytohormone levels and key metabolites further
supported these findings. Taken together, our data significantly expand the current understanding of
chlorina 272 physiology. Rather than merely a model for chlorophyll b deficiency, chlorina f2/? should be
considered a more complex system that also reflects alterations in plant hormonal homeostasis and
stress-related signalling pathways. From this point of view, it represents a valuable resource for future
studies focused on the interplay between pigment biosynthesis, photosynthetic efficiency, and hormonal
regulation in plants.
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D-AMINO ACIDS IN THE LIMELIGHT: ENANTIOSEPARATION OF AMINO ACIDS
USING CHIRAL STATIONARY PHASE BY LC-MS

NINA ZEMANOVA !, JANA GREGOROVA 2, PAVEL SMAK 2, VIKTORIA DURCOVA 3, MARTA
VYORALOVA !, ONDREJ PES 2, ONDREJ ZENDULKA !, MARTIN VERES 4, LIBOR USTOHAL 4, JAN
JURICA L

! Department of Pharmacology, Faculty of Medicine, Masaryk University, Kamenice 5, Brno, Czech Republic
2Department of Biochemistry, Faculty of Medicine, Masaryk University, Kamenice 5, Brno, Czech Republic
3 Department of Biochemistry, Faculty of Science, Masaryk University, Kamenice 5, Brno, Czech Republic
4Department of Psychiatry, University Hospital Brno, Jihlavska 20, Brno

e-mail: nina.zemanova@med.muni.cz

In the past, D-amino acids, enantiomeric counterparts of proteinogenic L-amino acids, were deemed as
unnatural and even non-functional. However, studies in the last decades indicate their role as a novel
class of signaling molecules in many organs. Free D-amino acids, namely D-Serine, D-Aspartate,

and D-Cysteine play vital roles in brain physiology, therefore alterations in their levels appear to be linked
to numerous neurological, neurodegenerative, and psychiatric disorders.

Our project aims to develop robust LC-MS platform for the quantification of D- and L- amino acids in
biological fluids, i.e., blood plasma. For the method development, we used CROWNPAC CR-I(-) column
with a chiral crown ether-bonded stationary phase, and mobile phase with a high percentage of organic
solvent.

Precise and accurate analytical platform is crucial for a better understanding of the role of D-amino acids
in the neurobiology of disorders such as schizophrenia, major depressive disorders, bipolar disorder,
autism spectrum disorders or amyotrophic lateral sclerosis. In addition, it may offer the identification of
novel biomarkers and/or monitoring of the progression of disease.

This work has been supported by Masaryk University, MUNI/LF-SUp/1367/2024y. All rights reserved.
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MASS SPECTROMETRY IMAGING: A HIGH-THROUGHPUT APPROACH FOR
ANALYZING PATHOGEN-INDUCED PHYTOHORMONES

DOMINIKA KACZOROVA !, CHAO ZHANG %, TETIANA KALACHOVA 2, ALENA KADLECOVA 3, JITKA
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3 Department of Experimental Biology, Faculty of Science, Palacky University Olomouc, Czech Republic
4 Department of Chemical Biology, Faculty of Science, Palacky University Olomouc, Czech Republic

e-mail: dominika.kaczorova@upol.cz

Phytohormones and their metabolites are key modulators of plant immune responses, regulating defense
gene expression against a broad spectrum of phytopathogens such as fungi, bacteria, and nematodes.
However, due to their low abundance and chemical diversity, these molecules remain analytically
challenging. While conventional methods such as liquid chromatography—mass spectrometry (LC-MS) and
reporter gene assays are commonly employed in hormonomics, these approaches either lack spatial
resolution or sufficient throughput for detailed metabolite profiling. In contrast, mass spectrometry
imaging (MSI) has emerged as a transformative analytical platform, offering untargeted, label-free, in situ
detection of a wide range of biomolecules with high molecular specificity and spatial resolution. Unlike
traditional techniques, MSI enables direct visualization of metabolite distribution across tissue structures,
making it exceptionally suited for exploring hormone localization and plant-pathogen interactions.
Following the successful application of desorption electrospray ionization (DESI)-MSI to visualize multiple
phytohormone classes and synthetic analogs in Arabidopsis'?, matrix-assisted laser desorption/ionization
(MALDI) was adopted to further enhance spatial resolution (<50 pum), revealing spatial correlations
between different phytohormone species and small metabolites in infected plant tissues. These findings
underscore MSI’s power to map both host and pathogen metabolites, advancing our understanding of
metabolomic and hormonomic dynamics under biotic stress.

1Zhang C., Zukauskaité A., Petfik 1., Péncik A., Honig M., Griz J., Sirokd J., Novak O., Dolezal K. 2021. Analyst 146: 2653-2663.
2Zhang C., Bieleszova K., Zukauskaité A., Hladik P., Gruz J., Novék O., Dolezal K. 2024. Analytical and Bioanalytical Chemistry 416: 125-139.
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