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MiSTO KONANI
Pfirodovédecka fakulta, Univerzita Hradec Kralové, Hradecka 1285, 500 03 Hradec Kralové Ili
GPS souradnice: 50°12'13.9"N 15°49'42.0"E

o MHD (DPMHK) zastavky - Heyrovského, Fakultni nemocnice (linky 1, 8, 9, 16 a 19) a Zimni stadion (linky
2,4,21a27)

Budova Prirodovédecké fakulty UHK (budova S) se nachazi v univerzitnim kampusu Na Soutoku v centru
Hradce Kralové. Pfi dopravé automobilem mulzete vyuzit parkovisté v aredlu kampusu. Nejbliz§i zastavky

méstské hromadné dopravy jsou Heyrovského, Fakultni nemocnice (linky 1, 8, 9, 16 a 19) a Zimni stadion (linky
2,4,21a?27).

o Aula S1 se nachazi ve druhém patie Pfirodovédecké fakulty UHK. Je mozné vyuZzit schodité nebo vytah
(smérem doprava od recepce).



PROGRAM

SEKCE A: Metabolomicka analyza

SEKCE B: Klinicka metabolomika a lipidomika

SEKCE C: MS analyza metabolitu a lipidQ

SEKCE D: Multiomics

SEKCE E: Biologie lipidt

POSTEROVA SEKCE

Prezentace prosim nahravejte do pocitae pred zacatkem dané sekce. Jiné formaty nez pptx (MS Office 2010
a vyssi), videa v prezentaci, vlastni laptop hlaste pfedem. Format 4.6, nebo 16:9.

Vystaveni posterd bude mozné od 19.5. v 9:00 do 20.5. ve 13:30 v prostoru pfed prednaskovou mistnosti.
Posterova prezentace bude probihat béhem prestavek. Postery prosim vyvéste béhem registrace. Magnety
budou k dispozici u registrace.

Zvani prednasejici:

Roger Sandhoff Tomas Pluskal

Lipid Pathobiochemistry Group Biochemie rostlinnych specializovanych

German Cancer Research Center metabolitﬂ .
Heidelberg Ustav organické chemie a biochemie AVCR

Germany Praha



STRAVOVANI

V ramci konference bude zajisténo obcCerstveni béhem prestavek (teplé napoje, nealkoholické napoje, sladké a
slané obcerstveni, ovoce). Obéd zajistén neni, ale je mozné vyuzit nabidky restauraci v blizkém okoli.

SPOLECENSKA VECERE

Na CtvrteCni vecer je planovana spolecenska vecere pro ucastniky, ktefi si u€ast na vecefi oznadili pfi registraci.
Vecere bude probihat v pivnici Pivovarskych domu od 18:30 do 21:00. Diky sponzorim je vecefe bezplatna.
Vecefe bude probihat formou tfichodového menu, preferenci jidla (s masem €i bez masa) si ucastnici volili pfi

registraci. Menu zahrnuje i vybér z nealkoholickych napoju, piva a vina. Konzumace nad ramec menu si hradi
ucastnici sami.



Ctvrtek 19.5.2022

09:00 - 09:40 registrace
SEKCE A: Metabolomicka analyza - J. Cvacka Aula S1

09:40 - 09:50 Miroslav Lisa, Josef Cvacka: Zahajeni konference

0950 - 10:30 A1l Roge.r Sandhoff: .Chro.m.atog.raphy & Mass Spectrometry: Why There Is No All-in-One
Solution For Sphingolipidomics

10:30 - 10:50 A2 Katefina Vavrova: pH-Dependent Skin Lipid Assembly

1050 - 11:10 A3 Dominika Luptakova: Metabolomics in infectious diseases: interplay between the host and
pathogen

1110 - 11:30 A Kristyna Brejchova: Triacylglycerols containing branched palmitic acid ester of

' ' hydroxystearic acid are present in the breast milk and hydrolyzed by carboxyl ester lipase

11:30 - 13:10 prestavka na obéd / posterova sekce
SEKCE B: Klinicka metabolomika a lipidomika - O. Kuda Aula S1

13:10- 13:40 B1 David Friedecky: Perspektivy klinické metabolomiky a lipidomiky

13:40 - 14:00 B2 FrantiSek Staud: Metabolomika k porozuméni placentarni (pato)fyziologie

14:00 - 14:20 B3 Kamila Bechy./ns!(a: Llp')ldoomlcka analyza jako nastroj pro komplexni popis
atherosklerotickych platu

14:20 - 14:40 B4 Karel Ve-lles: I\/.Ietabollc.changes triggered by repeated MK-801 application — relevance to
relapse in schizophrenia

) _ Katefina Jirsova: Detekce analgeticky plsobiciho palmitoylethanolamidu a dalSich

14:40 - 15:00 B5 P e
N-acylethanolaminu v lidské placentarni tkani

15:00 - 15:50 pFestavka / ob&erstveni / posterova sekce / volby do Organizaéniho vyboru LS CSBMB




SEKCE C: MS analyza metabolita a lipida - V. Vrkoslav Aula S1

Tomas Pluskal: Characterizing the chemodiversity of Piperaceae plants using

15:50-16:30 €1 metabolomics and molecular networking
) _ Miroslav Lisa: LC/MS a SFC/MS sledovani metabolomicko-lipidomickych zmén pfi
16:30 - 16:50 C2 . - ] .
poruchach centralniho nervového systému
1650 - 1710 C3 Josef Cvack.a: Uréovani poloh dvojnych a trojnych vazeb v lipidech pomoci hmotnostni
spektrometrie
1710 - 1740 C4 Emmanuelle Claude: Redefining clarity in mass spectrometry imaging with the SELECT
’ ' SERIES DESI Cyclic IMS and DESI/MALDI MRT
18:30 - 21:00 spoleCenska vecere
Patek 20.5.2022
08:00 - 08:30 registrace
SEKCE D: Multiomics - D. Friedecky Aula S1
08:30 - 08:50 D1 Eva Cifkova: Tutorial - Statistické metody v metabolomickych studiich
08:50 - 09:10 D2 Ales Kvasnicka: Tutorial - Bioinformatické nastroje v metabolomice a lipidomice
) . Petr Simek: Lipidome and metabolome analysis of highly flexible metabolism in the multi-
09:10- 09:30 D3 : . S .
omics study of the marine euglenozoan protist Diplonema papillatum
09:30 - 0950 D4 Dominika Qlesova: Tgrgeted lipidomics and metabolomics reveals progression of tau
pathology in transgenic SHR-24 rats
09:50 - 10:10 D5 Erik Vershuuren: Evosep One: Towards Standardized Omics Solution
1010 - 10:30 D6 Adam’ Behner:. IIu’strace metabolomickych zmén izolatd Fusarium culmorum po oSetfeni
pulznim elektrickym polem (PEF)
10:30 - 11:00 prestavka / obCerstveni / posterova sekce




SEKCE E: Biologie lipidti - E. Cifkova Aula S1

11:00 - 11:30 E1 Ondfej Kuda: Tutorial - Biologicky zajimavé lipidy

11:30 - 11:50 E2 OIeksangIr Kozlov: Enantloselectlve SFC for characterization of acylglycerol products after
enzymatic hydrolysis of TG

11:50 - 1210 E3 let’ka Zrostlikova: Agilent metabolomicky a lipidomicky workflow s automatizovanou
pfipravou vzorku Bravo

1210 - 1230 E4 Ondre.J Peterk.a: Sengtmty Improvement for Multiple Lipid Classes in Human Plasma by
Chemical Derivatization

12:30 - 1250 E5 Stépan Strnad: Mapovani lipidu spojenych s neurodegeneraci pomoci MALDI hmotnostné

spektrometrického zobrazovani

12:50 - 13:00

Zakoncéeni konference




Postery

P1 Lukas Opalka

Quantification of skin lipids in childhood cancer

P2 Martin Rie¢an

EFFECTS OF ANDROGENS ON FAHFA CONCENTRATIONS IN
PERIGONADAL ADIPOSE TISSUE THROUGH ADTRP GENE ACTIVITY

P3 Veronika Paltichova

The role of peroxiredoxin 6 in biosynthesis of anti-diabetic and anti-
inflammatory FAHFA

Georgios

P4
Paraskevopoulos

The effect of selected lysolipids on the barrier properties and
microstructure of Stratum Corneum model membranes

P5 Anna Paraskevopoulou

Biophysical Study of Phase Behavior and Packing of Sphingosine,
Dihydrosphingosine, Phytosphingosine, and 6-Hydroxysphingosine
Ceramides in Skin Lipid Models

P6 Tomas Korba

Complete structural elucidation of lipids in a single experiment using
electron activated dissociation (EAD)

P7 Adéla Pravdova

SEPARACE LIPOPEPTIDU POMOCI LIPOSOMU

P8 Felipe Martinez-Ramirez

Fatty Acid esters of Hydroxy Fatty acids (FAHFA) composition of edible
mushrooms

P9 Vladimir Vrkoslav

Lipidomika a MALDI zobrazovaci hmotnostni spektrometrie lipidu
obéznich Zucker (fa/fa) potkanu.

P10 Karel Chalupsky

Beyond vepro knedlo: effect of vegan diet in Czech population

P11 Zuzana Varikova

Lipidomic Characterization of Human Plasma Using Reversed-Phase
UHPLC/MS: Comparison of High-Resolution QTOF and QTRAP with SRM
Approaches

P12 Marek Wilhelm

Lipidomicky profil tukové tkané se lidi u obéznich a stihlych Zen

P13 Vojtéch Hrbek

Metabolomics: can it help to verify the authenticity of spelt flour?

P14 Pavla Jancalkova

Role of the low-temperature phase transition in human skin barrier lipids




Al: Chromatography and Mass Spectrometry: There Is No All-in-One Solution For
Sphingolipidomics

Roger Sandhoff (1)

(1) Cancer Research Center, Heidelberg, Germany

The core building block of sphingolipids is a sphingoid base, which is derived from the condensation of an amino
acid, normally serine, with a coenzyme A activated acyl chain, in most cases palmitoyl-CoA. Combinatorial
biochemistry allows synthesis of sphingoid bases, which are differing in chain length and in composition of
functional groups. N-Acylation of these bases with various acyl chains and modification with different polar head
groups at the 1-hydroxy group including a set of over 500 different glycan moieties will allow synthesis of several
hundred thousands of chemically distinct structures. Here, various techniques to address the specific detection
and quantitation of certain sphingolipid classes in complex biological samples will be discussed pointing out
limitations of individual techniques.



A2: pH-Dependent Skin Lipid Assembly

Anna Paraskevopoulou (1), Irene Sagrafena (1), Petra Pullmannova (1), Georgios Paraskevopoulos (1), Anupma
Dwivedi (1), Anisha Mazumder (1), Karolina Razi¢kova (1), Petr Slepicka (2), Jarmila Zbytovska (1,2), Katefina
Vavrova (1)

(1) Faculty of Pharmacy in Hradec Kralové, Charles University, Akademika Heyrovského 1203, 500 05 Hradec
Kralové, Czech Republic; (2) Faculty of Chemical Technology, University of Chemistry and Technology,
Technicka 5, 166 28, Prague, Czech Republic

The skin barrier lipids, which are ceramide-dominant and highly rigid, must attain an unusual multilamellar
nanostructure with long periodicity to restrict water loss and prevent the entry of potentially harmful environmental
factors. Our data suggest that the skin “acid mantle”, apart from regulating enzyme activities and keeping away
pathogens, may also be a prerequisite for the multilamellar assembly of the skin barrier lipids. Atomic force
microscopy on monolayers composed of synthetic or human SC lipids showed multilayer formation (ca 10 nm
step height) in an acidic but not neutral environment. X-ray diffraction, Fourier-transform infrared spectroscopy,
and permeability studies showed markedly altered lipid nanostructure and increased water loss at neutral
compared to acidic pH. These findings are consistent with the altered organization of skin lipids and increased
transepidermal water loss in conditions with inadequate skin acidification, e.g., in neonates, elderly, and patients
with atopic dermatitis.



A3: Metabolomics in infectious diseases: interplay between the host and pathogen

Dominika Luptakova (1), Rutuja H. Patil (1,2), Tereza Jufikova (1), Radim Dobias (3), Andrea Palyzova (1),
Tomas Pluhacek (1,2), Oldfich Benada (1), Mangesh R. Bhide (4,5), Vladimir Havli¢ek (1,2)

(1) Institute of Microbiology of the Czech Academy of Sciences, 142 20 Prague, Czechia; (2) Department of
Analytical Chemistry, Faculty of Science, Palacky University, 771 46 Olomouc, Czechia; (3) Department of
Bacteriology and Mycology, Public Health Institute in Ostrava, 702 00 Ostrava, Czechia; (4) Laboratory of
Biomedical Microbiology and Immunology, The University of Veterinary Medicine and Pharmacy in KoSice,
04181 KoSice, Slovakia; (5) Institute of Neuroimmunology of Slovak Academy of Sciences, 84510 Bratislava,
Slovakia

Bacterial, fungal, and viral infectious are the leading cause of morbidity among all human diseases encountered
globally, with more than 8 million deaths per year. Given trends in 2019, it was estimated that drug-resistant
infections will surpass cancer as the leading cause of death by 2050, causing 10 million fatalities that may be
underestimated in light of the global severe acute respiratory coronavirus (SARS-CoV-2) outbreak. Why are the
mortalities associated with infectious diseases so high? Two different aspects have to be considered to answer
this question. First, pathogens utilize highly sophisticated strategies, including immune system evasion and
suppression, nutrient acquisition, and cell-to-cell communication, to survive and proliferate in hostile stress
conditions. Second, clinical diagnostics may often be late and unspecific to reverse a rising infection's adverse
effect by applying improper treatment. In three areas in terms of infection localization, including the pulmonary,
central nervous system (CNS), and urinary tract infections, the determination of the pathogen crossing the tissue
barriers, the spread, and secretome profiling, as well as early pathogen detection, are critical aspects to
effectively combat the microbial invasion and reduce health and socioeconomic burden. To determine bacterial
pathogenesis in CNS infections, we show an application of electron microscopy to reveal the mechanism of
bacterial transport across the blood-brain barrier. We have introduced infection metallomics, a tool based on the
clinical analysis of metal-containing microbial virulence factors and secondary metabolites using a combination
of molecular mass spectrometry with isotope data filtering. We defined the conversion between Aspergillus
fumigatus lung colonization and invasion. We showed ferricrocin, triacetylfusarinine C, and triacetylfusarinie B
metabolites as the most sensitive and specific biomarkers of the fungal infection, bringing us closer to the clinical
metabolomics in infectious disease diagnostics.

Acknowledgment:

The authors gratefully acknowledge support from the Czech Science Foundation (21-17044S and 22-06771S).



A4: Triacylglycerols containing branched palmitic acid ester of hydroxystearic acid (PAHSA)
are present in the breast milk and hydrolyzed by carboxyl ester lipase

Kristyna Brejchova (1), Veronika Paluchova (1,2), Marie Brezinova (1),2, Tomas Cajka (1), Laurence Balas (3),
Thierry Durand (3), Marcela Krizova (4), Zbynek Stranak (4), Ondrej Kuda (1)

(1) Institute of Physiology of the Czech Academy of Sciences, Videnska 1083, 14220 Praha 4, Czech Republic;
(2) First Faculty of Medicine, Charles University, Katerinska 1660/32, 12108 Praha, Czech Republic; (3) Institut
des Biomolecules Max Mousseron, University Montpellier, CNRS, ENSCM, Montpellier, France; (4) Department
of Neonatology, Institute for the Care of Mother and Child, Podolske Nabrezi 157/36, 14700 Prague 4, Czech
Republic

Breast milk is a complex mixture containing underexplored bioactive lipids. We performed an observational
case-control study to compare the impact of delivery mode: caesarean section (CS) and vaginal birth (VB); and
term (preterm and term delivery) on the levels of lipokines in human milk at different stages of lactation.
Metabolomic analysis of the milk identified triacylglycerol estolides as a metabolic reservoir of the anti-
inflammatory lipid mediator 5-palmitic acid ester of hydroxystearic acid (5-PAHSA). We found that
triacylglycerol estolides were substrates of carboxyl ester lipase and 5-PAHSA-containing lipids were the least
preferred substrates among tested triacylglycerol estolide isomers. This explained exceptionally high colostrum
levels of 5-PAHSA in the VB group. CS and preterm birth negatively affected colostrum lipidome including 5-
PAHSA levels, but the lipidomic profiles normalized in mature milk. Mothers delivering term babies vaginally
produce colostrum rich in 5-PAHSA, which could contribute to the prevention of intestinal inflammation in
newborns.



B1: Perspektivy klinické metabolomiky a lipidomiky

David Friedecky, AleS Kvasnicka, Dana DobeSova, Barbora Pisklakova, EliSka lvanovova, Matus Pridavok

Laborator dédi¢nych metabolickych poruch, Lékarska fakulta, Univerzita Palackého Olomouc, |.P.Pavlova 6, 779
00 Olomouc

Omické techniky na urovni nizkomolekularnich analytd v poslednich letech nachazi své misto jak v hledani
biomarkert znamych onemocnéni, tak v rutinni diagnostice. S pokracujicim zdokonalovanim metod analyzy
metabolitd a lipidd a jejich vyuzitim pfi studiu rGznych onemocnéni se ukazuje, Ze naruseni metabolismu hraje
klicovou roli v mnoha patofyziologickych a patobiochemickych procesech. Cilené i necilené pfistupy pak prinasi
novy komplexni pohled na metabolické profily odpovidajici zménam u celé fady nemoci. V posledni dobé jsou
publikovany v ramci metabolomickych a lipidomickych studii nové nadéjné biomarkery zanétlivych stavd,
dédi¢nych metabolickych poruch nebo k predikci rizika ischemické choroby srde¢ni a akutniho koronarniho
syndromu, obezity a hyperlipidemie, karcinomu, Alzheimerovy choroby a dalSich. Nezbytnou soucasti je
vyhodnoceni za pomoci mnohorozmérnych statistickych metod a nasledna aplikace bioinformatickych nastroju,
které ndm umoznuji komplexni nahled. V pfispévku budou prezentovany nové poznatky z vySe uvedenych
oblasti a budou shrnuty dosavadni trendy jak v metodach, tak vysledky studii, které skytaji potencial v oblasti
laboratorni diagnostiky.

Grantova podpora: MZ CR AZV NU20-08-00367 a MH CZ - DRO (FNOL, 00098892).



B2: Metabolomics to understand placental (patho)physiology

Franti$ek Staud (1), Miroslav Lisa (2)

(1) Faculty of Pharmacy in Hradec Kralove, Charles University; (2) Faculty of Science, University of Hradec
Krélové

The placenta is the first organ to develop during embryogenesis in mammals; during pregnancy, it performs
multiple functions to provide optimal in utero conditions for the developing fetus. Its principal role is to supply the
fetus with oxygen and nutrients. In addition, the placenta also protects the fetus against toxins, xenobiotics,
infections, and maternal diseases. The placenta is a metabolically active organ, maintaining homeostasis of a
wide variety of bioactive molecules, including steroids, monoamines, lipids, or endocannabinoids. Tightly
regulated levels of these metabolites in the materno-fetal interface are imperative for normal gestation, fetal
development, and programming. Since the metabolome is sensitive to biological changes, perturbations leading
to preghancy complications can be effectively studied by examining placental metabolism. Although the study of
placental metabolomics is still in its infancy, it has a solid potential to become a powerful analytical approach in
the screening, diagnosis, prognosis, biomarker identification, and understanding of the pathophysiology of
pregnancy complications. In our projects, we aim to investigate the effects of external insults (such as
pharmacotherapy or illicit drug use in pregnancy) and pathological states (e.g., inflammation, gestational
diabetes) on placental endocrine functions.



B3: Lipidomicka analyza jako nastroj pro komplexni popis atherosklerotickych platua

Kamila Bechyriska (1), Vit Kosek (1), Richard Voldfich (2), David Netuka (2), Jana Hajslova (1)

(1) Ustav analyzy potravin a vyzivy, Vysokéa $kola chemicko-technologicka, Technicka 5, Praha 6, 16628, (2)
Neurochirurgicka a neuroonkologicka klinika, 1.lékarska fakulta Univerzity Karlovy a Ustfedni vojenska
nemocnice Praha, U vojenské nemocnice 1200, Praha 6, 16902

Atheroskleréza je chronické zanétlivé onemocnéni, které se projevuje akumulaci lipidd a tvorbou fibrotickych
platd ve sténach stfednich a velkych arterii. Dusledkem je rozvoj ischemické choroby srdec¢ni nebo cévni
mozkove prihody, které patfi mezi nejcastéjsi pfi€iny umrti v zapadni civilizaci. Vzhledem k uzkému vztahu mezi
metabolismem lipidid a rozvojem atherosklerdzy je lipidomicka analyza vhodnym nastrojem pro studium
atherosklerotickych plata.

Vzorky atherosklerotickych platd, které byly ziskany na zakladé spoluprace s Ustfedni vojenskou nemocnici v
Praze, byly pficné rozfezany na kruhoveé fezy o Sifce 6-9 mm. Jednotlivé fezy pak byly neurology odborné
popsany — byla ur€ena proximalni/distalni ¢ast a zhodnocen byl i rozsah stendézy. Vzorky fezu
atherosklerotickych platd byly po homogenizaci a extrakci analyzovany pomoci techniky vysokouc&inné
kapalinové chromatografie ve spojeni s vysokorozliSovaci tandemovou hmotnostni spektrometrii (UHPLC-
HRMS/MS). Ziskana data byla nasledné zpracovana pomoci jednorozmérnych i vicerozmérnych statistickych
technik.

Lipidomicka analyza odhalila rozdilnou distribuci lipidU v zavislosti na mife stendzy a poskozeni platu a rovnéz
mezi proximalnim a distalnim koncem. Pozorovany byly zvySené hladiny oxidovanych volnych mastnych kyselin
a esteru cholesterolu a naopak snizené hladiny plasmenylové vazanych fosfolipidd v fezech nejvice zasazenych
atherosklerézou.



B4: Metabolic changes triggered by repeated MK-801 application — relevance to relapse in
schizophrenia

Karel Vales (1), Kristina Holubova (1), Eva Cifkova (2), Miroslav Lisa (2)

(1) Narodni dstav duSevniho zdravi, Topolova 748, 250 67 Klecany, (2) Univerzita Hradec Kralové,
Prirodovédecka fakulta, Hradecka 1285, 500 03 Hradec Kralové Il

After treatment achieved recovery from first episode of psychosis up to 80% of individuals relapse within 5 years.
Relapses were associated with worsened social functioning, increased brain atrophy and worse treatment
response. Therefore substantial effort is being allocated into prevention of relapse by investigating biomarkers
and risk factors for effective early recognition of psychosis reoccurrence.

The aim of the study was to compare brain metabolome of rats treated with a single dose of MK-801 (0.3 mg/kg)
applied i.p to that of rats administered with MK-801 (0.3 mg/kg) repeatedly in course of 5 days. MK-801 is non-
competitive NMDAR antagonist frequently used in preclinical research for induction of schizophrenia-like
behavior. We employed MK-801 to imitate psychotic relapse. Control animals were administered with saline.
After last MK-801 or saline application rats’ brains were removed, dissected (into prefrontal cortex, hippocampus,
and striatum) and metabolites were analyzed using LC/MS methods.

Our results from PCA and OPLS analysis showed significant alteration in metabolom of MK-801 group (5 doses)
that differed not only from controls, but also from rats treated with a single MK-801 dose. The most affected
metabolite pathways were those involved in bioenergetics, inflammation and oxidative stress production as
indicated by changes in concentrations of aspartic acid, methionine, serotonin and B vitamin metabolites.



B5: Detekce analgeticky plsobiciho palmitoylethanolamidu a dalSich N-acylethanolamini v
lidské placentarni tkani.

Katefina Jirsova (1), Alzb&ta Svobodova (2), Ingrida Smeringaiova (3), Vladimir Vrkoslav (4)

(1,3) Laboratof biologie a patologie oka, Ustav biologie a lékarské genetiky, 1. lékafska fakulta, Univerzita
Karlova a VSeobecna fakultni nemocnice v Praze, (2) Il. chirurgicka klinika — kardiovaskularni chirurgie, 1.
lékarské fakulta, Univerzita Karlova a V$eobecné fakultni nemocnice v Praze, (4) Ustav organické chemie a
biochemie Akademie Véd, Praha

Uvod: Lidska amniovéa a amniochoriovd membrana (AM, ACM) pati mezi nejéastéji pouzivané $té&py pro hojeni
ran. To je doprovazeno i silnym analgetickym ucinkem, jehoZz mechanismus dosud nebyl objasnén.
Palmitoylethanolamid, oleoylethanolamid a anandamid jsou endogenni bioaktivni lipidové molekuly (N-
acylethanolaminy). Klinicky bylo prokazano, ze N-acylethanolaminy vykazuji analgetické, neuroprotektivni a
protizanétlivé vlastnosti. Experimentalné jsme zajiStovali, zda se vyskytuji v placentarnich tkanich s cilem ovéfit
hypotézu, Ze se podileji na analgetickém G¢inku AM/ACM S§tépu.

Metody: Ze sedmi placent jsme pfipravili Cerstvé vzorky AM, ACM, placenty, pupecniku, pupecnikového séra a
mazku (vernix caseosa), a antibiotiky dekontaminované vzorky AM a ACM. Dekontaminace tkané je standardnim
krokem pfipravy S§tépl pro klinickou praxi. Pro kvantifikaci N-acylethanolamini byla pouzita metoda
vysokoucinné kapalinové chromatografie s tandemovou hmotnostni detekci. AM pfipravené v ramci klinické
studie byly aplikovany pacientim s chronickymi ranami. Kromé hojivého u€inku (zmensovani ran) jsme hodnotili
analgetické pusobeni $tépu (subjektivni hodnoceni pacientu na Skale 0-10).

Vysledky: Sledované N-acylethanolaminy byly pfitomny ve v8ech studovanych tkanich, nejvice byl zastoupen
palmitoylethanolamid, nejméné anandamid. U palmitoylethanolamidu byla maximalni primérna koncentrace
detekovana v AM (350,33+239,26 ng/g), koncentrace oleoylethanolamidu a anandamidu byla nejvy$si v placenté
(219,08+79,42 ng/g, a 30,06+7,77 ng/g). Nizké hladiny N-acylethanolamint byly v séru a v mazku. Signifikantni
zvySeni hladin N-acylethanolaminu (3,1 — 3,6krat, P < 0,001) bylo pozorovano u dekontaminovaného AM. Zjistili
jsme, ze po aplikaci AM dochazi ke snizeni bolesti u vSech pacientli, a to nezavisle na progresi hojeni. Z
primérného stupné 3,25 pred aplikaci AM §tépu doSlo k poklesu na 1,95, 1,22 a 0,47 po prvnim, patém a
desatém tydnu léCby.

Zavér: V placentarnich tkanich, zejména v AM a ACM, jsme prokazali prvni pfimo pUsobici analgetické latky.
Domnivame se, Ze N-acylethanolaminy, zejména palmitoylethanolamid, muze v AM/ACM §tépech odpovidat za
analgetické a protizanétlivé ucinky. Zvyseni hladin N-acylethanolamini po dekontaminaci tkané ukazuje, ze
metoda zpracovani Stépu je dulezitym faktorem pro udrzeni analgetického ucinku.



C1: Characterizing the chemodiversity of Piperaceae plants using metabolomics and molecular
networking

Tito Damiano (1), Milana Perkovi¢ (1),_ Tomas Pluskal (1)

(1) Ustav Organické Chemie a Biochemie AV CR

The pepper (Piperaceae) plant family is widely recognized as a rich source of phytochemicals with
pharmacological properties. Several amide alkaloids isolated from Piperaceae plants have exhibited remarkable
therapeutic potential, and some of them (e.g. piperine, piperlongumine) are currently undergoing clinical trials.
Nevertheless, very little is known about their biosynthesis. Understanding the biosynthetic origin of these
valuable compounds will allow us to eventually transfer their biosynthetic pathways into chassis organisms and
establish sustainable production systems. In this context, we are developing a multi-omics pipeline that combines
mass spectrometry-based metabolomics, molecular networking, bioactivity assays and de novo transcriptomics
for fast elucidation of the biosynthetic machinery behind structurally-related Piperaceae alkaloids. Instead of
focusing on individual molecules or individual plant species, we are attempting to examine the whole plant family
and connect metabolites with their biosynthetic genes in an untargeted manner. This workflow has already led
us to the discovery of previously unreported analogs of piperlongumine.



C2: LC/MS and SFC/MS monitoring of metabolomic-lipidomic changes in central nervous
system disorders

M. Lisa, E. Cifkova, T. Jirankova, P. LiSkova

University of Hradec Kralové, Faculty of Science, Department of Chemistry, Rokitanského 62, Hradec Krélové

Disorders of the central nervous system (CNS) represent a serious health problem in current medicine due to
the continuously increasing incidence with significant human, medical, and economic effects on the population.
Pathogenesis of CNS diseases is closely related to the changes of metabolites, naturally occurring low-molecular
weight molecules (< 1 kDa) involved in metabolism pathways with many essential cellular functions. Metabolic
profiling of the healthy and disease CNS in preclinical models or human samples may provide a better
understanding of disease etiology and new biomarkers important for early diagnosis or monitoring of medical
treatment. The goal of this work is the development of a powerful analytical platform for the monitoring of a wide
range of polar metabolites and lipids in CNS disorders based on the coupling of ultra-high performance liquid
chromatography and ultra-high supercritical fluid chromatography with mass spectrometry. New methods are
developed for targeted and untargeted high-throughput quantitative metabolomic analysis, validated and applied
for monitoring of metabolite changes in clinical studies. Advanced data mining tools and multivariate statistical
analysis are used in our workflow to identify potential biomarkers.
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C3: Uréovani poloh dvojnych a trojnych vazeb v lipidech pomoci hmotnostni spektrometrie

Josef Cvacka (1,2), Vladimir Vrkoslav (1), Petra Horka (1,2), Timotej Strmen (1,2), Barbora Kloudova (1,2),
Luka$ Cudlman (1,2)

(1) Ustav organické chemie a biochemie AV CR, Flemingovo nam. 2, 166 10 Praha 6; (2) Univerzita Karlova,
Katedra analytické chemie PrF UK, Hlavova 2030, 128 43 Praha 2

V alifatickych Fetézcich lipidd muze byt jednoducha vazba uhlik-uhlik nahrazena vazbou dvojnou nebo trojnou.
Vyrazné se tim méni fyzikalni a chemické vlastnosti lipidd a tedy i jejich biologicka aktivita. Nezbytnym
predpokladem pro zkoumani biologickych funkci lipidu je detailni znalost jejich struktury, véetné poloh nasobnych
vazeb v fetézcich. V souCasné dobé se pro lipidomickou analyzu nejCastéji pouZzivaji hmotnostné-
spektrometrické metody. ProtoZe neni mozné z béznych hmotnostnich spekter polohu nasobné vazby urcit, je
nutné vyuzivat derivatizacni reakce a netradi¢ni postupy aktivace iontl. Nasobné vazby v lipidech Ize
derivatizovat na ,mokré cesté&“, pfed hmotnostné-spektrometrickou analyzou. K tomu Ize vyuzit reakci s bis-2,2’-
pyridyldisulfidem (Aldrithiol(1-2), ktera vede ke vzniku dihydrothiazolovych derivatd. Pfi jejich kolizni aktivaci
dochazi ke S$tépeni puvodni dvojné vazby. Nasobné vazby lze derivatizovat také pfimo v hmotnostnim
spektrometru. Pfikladem je reakce s acetonitrilem pfi chemické ionizaci za atmosférického tlaku (APCI). V
iontovém zdroji vznika reaktivni acetonitril N-methylid, ktery reaguje s dvojnou nebo trojnou vazbou za vzniku
cykloadi¢nich produktl. Fragmentaci derivatu se ziskaji ionty, které odpovidaji Stépeni vazeb sousedicich s
plvodni nasobnou vazbou. Vyhodou je jednoduchost metody, kdy staci zajistit pfitomnost acetonitrilu v mobilni
fazi. Kromé klasické kolizné indukované disociace lIze u nékterych novéjSich spektrometrl vyuzit takeé
fragmentaci pomoci fotonu. Vysoka energie UV foton( otevira nové fragmentacni cesty, které nabizi podrobné;si
popis struktury lipidd. PFikladem je fotofragmentace lithnych adukt nebo derivat s odstépitelnym jodem pomoci
laserového zafeni s vinovou délkou 213 nm.



C4: Redefining clarity in mass spectrometry imaging with the SELECT SERIES DESI Cyclic IMS
and DESI/MALDI MRT

Emmanuelle Claude

Emmanuelle Claude pracuje ve firmé& Waters vice jak 20 let a jejim hlavnim zaméfenim na pozici védce je
zobrazovani pomoci MALDI a DESI ve spojeni s hmotnostni spektrometrii. Emmanuelle se zabyva vyvojem
novych aplikaénich metod ve spolupraci s farmaceutickym, akademickym a klinickym odvétvim.



D1: Statistické metody v metabolickych studiich
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Soucasnym trendem v metabolomickych studiich je komplexni analyza celého metabolomu pomoci modernich
analytickych instrumentd, jejimz vysledkem jsou rozsahlé datové soubory. Spravné vyhodnoceni téchto slozitych
dat je kliCové pro popsani vyznamnych poznatkl vyplyvajicich z méfenych dat, protoZze bez statistického
vyhodnoceni nelze popsat komplexné chovani vSech metabolitd. Pravé vicerozmérna statisticka analyza nam
umozni vizualizaci dat a hledani vyznamnych metabolitd, jejichz chovani pak mizeme detailné sledovat pomoci
riznych jednorozmérnych statistickych nastroju. Cilem této pfednasky je ukazat na realnych datech ziskanych
z LC/MS méreni rizné metody statistického zpracovani dat, jejich vyhody/nevyhody a také popsani informaci,
které nam o datech poskytuji. Z pohledu analytického chemika budou popsany jak vicerozmérné statistické
metody jako je analyza hlavnich komponent (PCA) nebo ortogonalni diskriminaéni analyza nejmensich ctvercu
(OPLS-DA), tak i jednorozmérné metody jako je vyuziti krabicovych grafi nebo ROC kfivek.



D2: Bioinformatické nastroje v metabolomice a lipidomice

Ale$ Kvasnicka (1), Dana DobeSova (1), David Friedecky (2)

(1) Lékarska fakulta, Univerzita Palackého v Olomouci, Olomouc; (2) Laborator dédi¢nych metabolickych poruch,
Univerzita Palackého v Olomouci, Olomouc

Lipidomika a metabolomika jsou velmi dynamicky se rozvijejici obory, které musi drzet krok spolu s analytickou,
biochemickou, biomedicinskou a biologickou komunitou, aby se odstranila propast v dostupné vypocetni
metodice mezi lipidomikou, metabolomikou a dalSimi dil€imi omickymi obory. Zatimco metabolomika je Siroky
obor zabyvajici se analyzou celé $kaly nizkomolekularnich metabolitd, lipidomika se oddélila jako dnes jiz
pomérné nezavisla vétev zaméfena na identifikaci, kvantifikaci a funkéni interpretaci komplexniho lipidomu. V
soucCasnosti je mozné identifikovat a rozliSovat stovky lipidd s vysokou propustnosti a sou¢asné se strukturnimi
informacemi v ramci jedné analyzy. Velké mnozstvi hmotnostnich spekter a dalSich typd MS dat vyvolalo
vysokou poptavku po specializovanych software pro analyzu ziskanych spekter a jejich knihoven a zaroven
nastroji pro naslednou interpretaci téchto dat. Komunita vypocetnich biologl a bioinformatikil se dosud
pfevazné zabyvala metodikou v oblasti genomiky, transkriptomiky a proteomiky, ale pokud jde o strukturni
rozmanitost lipidd a metabolitt a jejich identifikaci, kvantifikaci a interpretaci, existuje zde stale mnoho vyzev.
Prispévek bude koncipovan jako prafez uziteCnymi bioinformatickymi nastroji, které Ize pouzit v lipidomické a
metabolomické analyze, od identifikace lipidi a metabolitd, kontrolu kvality dat, az po interpretaci a vizualizaci
vyslednych statisticky vyhodnocenych dat. Ddraz bude kladen pfedev§im na volné dostupné nastroje a software
jako napfiklad MS-DIAL, LipidCreator, Goslin, LipidQC, LipidQuant, MetaboAnalyst, Cytoscape, BioPAN, LION
a dalsi.

Grantova podpora: MZ CR AZV NU20-08-00367 a MH CZ - DRO (FNOL, 00098892).



D3: Lipidome and metabolome analysis of highly flexible metabolism in the multi-omics study
of the marine euglenozoan protist Diplonema papillatum

Petr Simek (1), Martin Moos (1), Galina Prokopchuk (1), Ingrid Skodova-Svérakova (1,2) and Julius Lukes (1)

(1) Biology Centre, Czech Academy of Sciences, Ceské Budéjovice, Czechia; (2) Comenius University,
Bratislava, Slovakia

Diplonema papillatum is highly abundant flagellate protist that belongs to the main zooplanktonic marine
eukaryotes. It has one of the largest organellar genomes to date and is amenable to genetic manipulation.
Nevertheless, not much is known about Diplonema's lifestyle, its substrate preferences in meeting energy
requirements, its day-night respiratory cycle, its membrane composition, and other important biochemical
features.

We recently participated in a multi-omics study to bring the metabolic complexity of this protist into a coherent
framework. Differential gene expression analyses, deep proteomic, metabolomic and lipidomic analyses were
performed in cell cultures grown under different conditions. Comparative analyses in nutrient-rich and nutrient-
poor media and in the absence and presence of oxygen revealed Diplonema's capacity for extensive metabolic
reprogramming, which occurs predominantly at the proteome rather than transcriptome level.

The protist has basic metabolic pathways such as glycolysis, gluconeogenesis, the TCA cycle, the pentose
phosphate pathway, respiratory complexes, beta-oxidation, and fatty acid synthesis. Gluconeogenesis is clearly
dominant over glycolysis under all conditions studied, whereas the TCA cycle is an eclectic combination of
standard and unusual enzymes fed mainly by amino acid pathways in which 3-alanine and opines are important
components. Homeostasis is maintained by several common eukaryotic osmolytes such as betaine and
glycerophosphocholine, along with characteristic marine osmolytes that notably include trigonelline, gonyol, and
3-methylsulfoniopropionate. Lipidomic profiles evidenced the biosynthesis of all major membrane-containing
phospholipid classes and, interestingly, the formation of unique monoacyl- and diacylglycerol-3-trimethylalanines
(so-called betaine lipids) under stress conditions, which presumably replace phosphatidylcholines in cell
membranes under adverse conditions.

In summary, this complex study has shown that the protist is equipped with a broad arsenal of strategies to adapt
to rapidly changing exogenous and endogenous conditions when the availability of carbon, oxygen, and
phosphorus becomes limited.

Ref.: Skodova-Svérakova |. et al, BMC Biology 19 (2021), 251.

https://doi.org/10.1186/s12915021-01186-y



D4: Targeted lipidomics and metabolomics reveals progression of tau pathology in transgenic
SHR-24 rats

Dominika Olesova (1), Dana Dobesova (2), Petra Majerova(l), Radana Brumarova (2), David Friedecky (2),
Andrej Kovac (1)

(1) Institute of Neuroimmunology of Slovak Academy of Sciences, Bratislava, Slovakia (2) Institute of Molecular
and Translational Medicine of Palacky University Olomouc, Olomouc, Czechia

Tauopathies are a group of neurodegenerative disorders characterized by cerebral atrophy,
hyperphosphorylation, abnormal aggregation of tau filaments into intracellular neurofibrillary tangles and chronic
neuroinflammation. A role of lipid metabolism dysregulation in aging and neurodegeneration is well established,
however still poorly understood. To investigate the impact of tau pathology on lipid metabolism, we have
performed a thorough targeted lipidomic and metabolomic analysis of brain tissue, cerebrospinal fluid (CSF) and
plasma of transgenic rats expressing human truncated tau. Specific biofluid markers of tau pathology (total-tau
and neurofilament-light-chain) and tau hyperphosphorylated and aggregated forms in brain tissue were
measured to examine the effect of tau pathology on metabolic profiles. Presence of neurofibrillary pathology
resulted in substantially dysregulated lipid metabolism in brain tissue and even more in the CSF. The most
profound change was in  phosphatidylcholine,  phosphatidylethanolamine,  phosphatidylserine,
lysophosphatidylcholine and sphingomyelin subclasses. However, neither of the changes in CSF nor brain
lipidome were reflected in the plasma. Further analysis showed that lipid changes correlate with the tau pathology
in brain tissue. Moreover, we found that tau pathology induces formation of lipid droplets in vitro and in vivo. Our
results results highlight the importance of lipid metabolism in tau pathology alone, but also main hallmarks of
neurodegenerative disesases such as neuroinflammation, glial activation and hyperphoshorylation.



D6: llustrace metabolomickych zmén izolati Fusarium culmorum po osetieni pulznim elektrickym polem
(PEF)

Adam Behner (1), Milena Stranska (2)

VSCHT Praha, Technicka 3, Praha 6, 166 28

Mikromicety rodu Fusarium patfi mezi vSudypfitomné rostlinné patogeny zpUsobujici plisfiova onemocnéni
Siroké Skaly plodin. Vedle nizkych vynost a souvisejicich ekonomickych ztrat jsou zaroven spojené s tvorbu
sekundarnich metabolitl, mykotoxin(, které predstavuji zavazné zdravotni riziko pro ¢lovéka i hospodarska
zvifata. Hledani ucinnych strategii pro redukci fusariovych patogenu v zemédélskych surovinach je proto zasadni
a jako slibna technologie se v tomto smyslu jevi oSetfeni pulsnim elektrickym polem (PEF). Provedena studie
pfinasi pilotni vysledky o vlivu PEF na metabolismus patogenu Fusarium culmorum.

S vyuzitim ultra-acinné kapalinové chromatografie ve spojeni s vysokorozliSovaci hmotnostni spektrometrii
(UHPLC-HRMS/MS) byly pomoci metody metabolomického fingerprintingu analyzovany vzorky agarovych
kultivaénich médii izolatll F. culmorum. Soubor vzorkd obsahoval skupinu izolatd pfipravenych ze spor F.
culmorum oSetfenych pomoci PEF a skupinu kontrolnich neoSetfenych izolatl. Metanolické extrakty agarovych
kultivacnich médii pro metabolomicky fingerprinting byly proméfeny v pozitivnim i negativnim ionizanim modu.
Pro zpracovani dat a interpretaci metabolomickych zmén oSetfenych a neosetifenych vzorkd byla pouzita volné
dostupna softwarova platforma MS-DIAL — MS-CleanR — MS-FINDER spolu s multivariaénimi statistickymi
metodami PCA a PLS-DA.



E2: Enantioselective SFC for characterization of acylglycerol products after enzymatic
hydrolysis of TG
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Miroslav Lisa
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Kralové

Glycerolipids usually exist in biological systems as enantiomers and regioisomers that require separation before
the quantification. The knowledge about the concentration of individual isomers is important due to their different
biochemical properties given by the stereospecific environment in the organism. In recent years, due to the
development of robust and efficient commercial systems, supercritical fluid chromatography (SFC), especially
coupled with mass spectrometry (MS), has become a promising alternative to traditional liquid chromatography
methods for lipidomic analysis. However, chiral SFC separation of lipids has not been fully investigated. In this
work, we focused on the development of a novel SFC/MS method for the regio-/enantioselective separation of
mono- and diacylglycerols using polysaccharide-based stationary phases. The selected representatives of
isomers were synthesized and used as standards for chiral SFC/MS analysis. The influence of main
chromatographic parameters on the separation was evaluated in detail. The optimized conditions provided the
baseline resolution of sn-1, sn-2 and sn-3 monoacylglycerols isomers, as well as sn-1,2, sn-2,3 and sn-1,3
diacylglycerols isomers. Finally, the developed SFC/MS method was applied for the analysis of the
stereoselective hydrolysis of triacylglycerols by lipases.
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E3: Agilent metabolomicky a lipidomicky workflow s automatizovanou pfipravou vzorku Bravo
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Omics pfistupy se opiraji o statistickou diferenéni analyzu. Kvalita vystupu je pfitom silné zavisla na kvalité
naméfenych dat. Pro diferenéni analyzu je potfeba minimalizovat rozptyl dat vznikly nejistotou samotného
mérfeni a pfipravou vzorku. Z tohoto pohledu je robotizace pfipravy vzorku vhodnym feSenim. Umozriuje nejen
zvladnuti vétSiho mnozstvi vzork( ale predevsim je diky ni dosazeno lepsi opakovatelnosti a reprodukovatelnosti
dat. V této prezentaci si pfedstavime platformu Agilent Bravo ve spojeni s LC QTOF Agilent 6546 vcetné
uceleného workflow pro metabolomickou a lipidomickou analyzu.



E4: Sensitivity Improvement for Multiple Lipid Classes in Human Plasma by Chemical
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The character of functional groups in lipids has a significantly effect on the extraction efficiency, chromatographic
behavior, and sensitivity, which can be changed by chemical derivatization. Benzoyl chloride is a nonhazardous,
commonly available, cheap derivatization agent with a high reactivity for several functional groups. Derivatization
reaction, retention and fragmentation behavior were investigated for 4 nonpolar and 8 polar lipid classes. The
products were characterized by high-resolution mass spectrometry and MS/MS. The derivatization reaction was
thoroughly optimized using spiked pooled plasma, and the molar ratio 4:1 of pyridine with benzoyl chloride
reacting for 60 min at ambient temperature provided the best yield. The repeatability and reproducibility were
investigated by one operator, resp. two operators, reporting RSD lower than 20 %. The stability of the derivatives
was determined at least one month and five freeze/thaw cycles stored at -80 °C by periodical measurements.
The comparison of the derivatization and non-derivatization approaches were investigated using calibration
curves of 22 internal standards representing 12 lipid classes. The sensitivity expressed by the ratio of calibration
slopes was increased by 2 to 10-fold for almost all investigated lipid classes and even more than 100-fold for
monoacylglycerols. The limit of detection was decreased 9-fold for monoacylglycerols (MG), 6.5-fold for
sphingoid base (SPB), and 3-fold for diacylglycerols (DG). In total, 169 benzoylated lipid species from 11 lipid
classes were identified in human plasma using the high confidence level of identification (mass accuracy, MS/MS
spectra, and retention time dependences). The derivatization method enables detection of more lipid species for
MG, DG, and SPB compared with non-derivatized RP-UHPLC/MS methods.

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



E5: Mapovani lipidi spojenych s neurodegeneraci pomoci MALDI hmotnostné
spektrometrického zobrazovani
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Alzheimerova choroba (AD) je progresivni neurodegenerativni onemocnéni zpUsobujici demenci. Mezi dva
hlavni patologické znaky AD patfi senilni plaky tvofené akumulovanym 3 amyloidem (AB) a neurofibrilarni klubka
z hyperfosforylovaného tau proteinu. Ze zvifecich modell a lidskych studii je zfejmé, Ze mimo tyto dva hlavni
znaky dochazi také k naruseni lipidového metabolismu. Hmotnostné spektrometrické zobrazovani je technika
vhodna pro studium lipidd ve tkanich a mize slouzit pro objasnéni jejich role pfi onemocnénich jako AD. Jedna
se 0 moderni analytickou techniku schopnou sledovat prostorovou distribuci latek ve vzorcich. Pfiprava vzorku
je kritickym krokem pro uspésné MALDI hmotnostnostné spektrometrické zobrazovani. V pfedkladané praci byla
vyuzita technika volné plovoucich fezu (free-floating sections) a sprejovani MALDI matrice 1,5 diaminonaftalenu
pro analyzu lipidd v mozcich APP/PS1 mySiho modelu neurodegenerace. V APP/PS1 mysich byla nalezena
kolokalizace AR plakli se zanétem a zménou koncentrace nékterych fosfolipidid a sfingolipidi pomoci
imunohistochemieckého barveni a MALDI MSI analyzy. Byla nalezena zvySena relativni koncentrace
gangliosiddl (GM2 36:1, GM3 36:1) a fosfatydylinositolt (Pl 38:4, 36:4). V dalsi ¢asti prace byly studovany latky
s moznym neuroprotektivnim efektem, konkrétné analogu anorexigenniho peptidu uvolfiujiciho prolaktin (PrRP)
palm11-PrRP31 a analogu glukagonu podobnému peptidu 1, liraglutidu. U APP/PS1 mysi, kterym byl podavan
podkozné palm11-PrRP31 nebo liraglutid po dobu dvou mésic, dosSlo ke snizeni mnozstvi a plochy zaujimané
lipidy, které byly spojeny se senilnimi plaky. Tento vysledek naznacuje, Ze tyto latky mohou byt potencialné
vyuzitelné pro IéCbu neurodegenerativnich poruch.



P1: Quantification of skin lipids in childhood cancer survivors
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Childhood cancer survivors suffer from a wide spectrum of late adverse effects that can affect almost any organ
or system. However, the risk of late effects development for an individual patient is modified by multiple factors,
and their prediction is challenging. One of the primary mechanisms for the origin and development of all these
late effects is premature aging. An association of premature aging with various blood longevity markers and skin
findings exists in the general population, including quantification of pl6INK4a in various cells. However,
premature skin aging in childhood cancer survivors has been largely unexplored.

Based on our preliminary data, we assume that skin changes could serve as a noninvasive diagnostic tool to
predict late effects in cancer survivors. We have analyzed the skin barrier function of childhood cancer survivors
after chemotherapy, radiotherapy, combined chemotherapy with radiotherapy and after surgery by measuring
their transepidermal water loss. A trend of higher values in cancer survivors than in healthy volunteers was
observed, indicating a perturbed skin barrier. Using targeted analysis of the uppermost stratum corneum layers,
we quantified skin ceramides, molecules which contribute to a skin permeability barrier as well as they are firmly
linked to cancer, cancer treatment, cellular senescence, and others. In this project, we would like to establish a
new diagnostic tool to predict late adverse effects in childhood cancer survivors.
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Fatty acid esters of hydroxy fatty acids (FAHFAS) are a recently discovered class of lipids. This discovery of
FAHFAs opened a new horizon in bioactive lipid research. Although little is yet known about the biosynthesis of
these lipids, it has been established that they are produced endogenously in the great number of combinations
of the two acyl chains linked by estolide bond. Triacylglycerols in adipose tissue are considered as a reservoir
for these lipid molecules derived from adipose tissue i.e. lipokines that act as hormonal regulators and coordinate
an array of cellular processes. Among those biological activities described to date, FAHFAs have anti-diabetic
and anti-inflammatory effects and they protect against colitis by regulating gut innate and adaptive immune
responses. Also, recently discovered is the androgen-dependent tissue factor pathway inhibitor regulating
protein (ADTRP), which is likely to play an important role in diseases associated with bleeding and blood clotting.
Later research revealed no less interesting ability of ADTRP to hydrolyze FAHFA at the estolide binding site.
Our work focuses on the direct link between two separately reported mechanisms for regulating ADTRP gene
expression by androgens and the ability of ADTRP to affect FAHFA levels in the organism. In the results, we
can see significantly higher concentrations of FAHFA levels in wild-type female mice compared to male mice in
perigonadal adipose tissue. Later in our experiments, we tried to replicate the same concentration pattern by
depletion of androgens using castration surgery of 9 weeks old male rats in the group of FAHFA analytes.
Measured data are supported by lipidomics analysis and quantitative determination of the ADTRP gene by
gPCR.

Supported by Czech Academy of Sciences (Lumina quaeruntur LQ200111901)



P3: The role of peroxiredoxin 6 in biosynthesis of anti-diabetic and anti-inflammatory FAHFA

Veronika Paltichova (1), Aron B. Fisher (2), Tomas Cajka (1), Ondfej Kuda (1)
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Medicine and Department of Physiology, University of Pennsylvania, Philadelphia, PA

Fatty acid esters of hydroxy fatty acids (FAHFAS) represent a diverse group of recently discovered lipids with
distinct biological activities — mainly anti-diabetic and anti-inflammatory. However, their metabolism has not been
fully elucidated yet. Peroxiredoxin 6 (Prdx6), which belongs to a family of antioxidant enzymes, was shown to be
involved in biosynthesis of FAHFA. Prdx6 is a multifunctional enzyme with ability to repair peroxidized membrane
phospholids through phospholipid hydroperoxide GSH peroxidase (PHGPx), phospholipase A2 (PLA2) and
lysophosphatidylcholine acyl transferase (LPCAT) activities. During this process, it generates precursors that
could serve as a source of hydroxy fatty acid needed for FAHFA synthesis. In this study, we used three different
mouse models with genetically altered Prdx6 to a certain extent and a wild-type group as a control. Collected
tissues were extracted and subjected to lipidomic profiling together with targeted analysis of FAHFA using LC-
MS platforms.

Supported by the Ministry of Education, Youth and Sports of the Czech Republic (LTAUSA18104).



P4: The effect of selected lysolipids on the barrier properties and microstructure of Stratum
Corneum model membranes

Georgios Paraskevopoulos, Lukas Opalka, Andrej Kovacik, Anna Paraskevopoulou, Eleni Panoutsopoulou,
Irene Sagrafena, Katefina Vavrova

Skin Barrier Research Group, Farmaceuticka fakulta v Hradci Kralové, Akademika Heyrovského 1203/8, 500 05
Hradec Kralové

In healthy patients, the lipid matrix of stratum corneum (SC) consists of equimolar mixture of ceramides, free
fatty acids and cholesterol with an additional minor amount of cholesteryl sulfate. Each component contributes
to the barrier function of the skin. Sphingosylphosphorylcholine (SPC) and glucosylsphingosine (GS) are
metabolites of SC’s constituents with increased concentration at sever skin abnormalities. SPC is upregulated
in the SC of patients with atopic dermatitis (AD)1 while Gaucher disease (GD) patients displayed elevated levels
of GS.2 In our recent approach, we tried to shed light on the role of specific metabolites of ceramides at the
barrier function and microstructure of model SC. Thus, model membranes with varied concentrations of the two
metabolites were prepared and their effect at the barrier function and microstructure of model SC was
investigated. More specifically, permeation experiments using theophylin and indomethacin as model drugs were
performed and transepidermal water loss (TEWL) of model membranes were measured. The microstructure of
the membranes was analyzed by X-Ray powder diffraction. Our results indicate that TEWL was increased after
20 % addition of SPC and reached values up to 1.5 times higher than the control for both SPC and GS. In
addition, X-Ray diffraction suggest that long periodicity phase is clearly visible up to 10 % of GS or SPC while it
disappears at higher concentrations.

The study was supported by SVV: 260401 and Czech Science Foundation (GACR 19-09135J)
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2 Rolfs, A. et al., PLOS One, 2013, 8, 11, e79732



P5: Biophysical Study of Phase Behavior and Packing of Sphingosine, Dihydrosphingosine,
Phytosphingosine, and 6-Hydroxysphingosine Ceramides in Skin Lipid Models

Anna Novackova-Paraskevopoulou (1)#, Andrej Kovacik (1)#, Martin Juha&¢€ik (1), Petr Slepicka (2), Katefina
Vavrova (1) #Contributed equally to this work

(1) Skin Barrier Research Group, Charles University, Faculty of Pharmacy in Hradec Kralové, Heyrovského
1203, 500 05 Hradec Kralové, Czech Republic; (2) University of Chemistry and Technology Prague, Faculty of
Chemical Technology, Department of Solid State Engineering, Technicka 5, 166 28 Prague, Czech Republic

Lipid barrier, found in the uppermost layer of the mammalian epidermis, is playing crucial role in homeostasis of
mammalian organism. It is composed of mixture of barrier lipids (cholesterol, free fatty acids and ceramides
(Cer)), while Cer are represented by different subtypes of Cer molecules distinguished by specific sphingoid
base and fatty acid acyl chain [1, 2] In this study, we aimed at evaluation of the sphingoid base effect on the
phase behavior of the barrier lipids. We used models consisting of equimolar ratio of Cer/lignoceric
acid/cholesterol with the addition of 5 wt% cholesteryl sulfate, while Cer fraction was represented by one of
following Cer subtypes: Cer NS, Cer NdS, Cer NP, Cer NH. Those mixtures were deposited as a monolayer at
an air-water interphase and Langmuir isotherms were recorded. The structure of the lipid monolayer was also
examined by atomic force microscopy after transferring it to a solid surface. In addition, complex multilayer lipid
mixtures were evaluated by attenuated total reflectance Fourier-transform infrared spectroscopy (ATR-FTIR)
using labeled lipid chains, i.e., deuterated acyl (dacyl-Cer NS, dacyl-Cer NdS, dacyl-Cer NP, dacyl-Cer NH), and
deuterated LIG (d-LIG).

1. Elias, P.M., Epidermal barrier function: intercellular lamellar lipid structures, origin, composition and
metabolism. Journal of Controlled Release, 1991. 15(3): p. 199-208.

2. Vavrova, K., A. Kovacik, and L. Opalka, Ceramides in the skin barrier. Eur. Pharm. J., 2017. 64(2): p. 28-
35.



P6: Complete structural elucidation of lipids in a single experiment using electron activated
dissociation (EAD)
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Fragmentation Using Electrons with Tunable Energy on Q-TOF LC/MS/MS System delivers complementary
information to CID. Electron Activated Dissociation (EAD) covers Electron Capture Dissociation (ECD), Hot ECD,
and Electron Impact Excitation of lons from Organics (EIEIO). The outcome is full characterization of lipids
including regioisomerism, double bond position, cis/trans orientation of double bond in single experiment. Zeno
trap improves TOF duty cycle to more than 90% resulting in higher sensitivity of MS/MS spectra. Quantitation
using XICs on specific fragments generated by CID or EAD is enabled by high speed of data acquisition.



P7: SEPARACE LIPOPEPTIDU POMOCI LIPOSOMU
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Lipidace proteinli se fadi mezi posttranslaéni modifikace, které hraji dllezitou roli v procesech diferenciace
bunék nebo synaptickych prenost. Defekt lipoproteinG mlze zpUsobovat zavazna neurodegenerativni
onemocnéni, a proto se analyza lipidovanych protein( stala velmi Zadanou, av$ak kvali unikatnim viastnostem
danych jejich specifickou strukturou nezarucuji standardni proteomické postupy jejich uspéSnou analyzu a
identifikaci(1,2).

Lipomodifikace ve formé Fetézcl mastnych kyselin jsou zna&né hydrofobni struktury umoznujici interakci
proteint s bunéénymi membranami. Tohoto faktu se vyuziva pfi zkoumani raznych interakci protein-lipid, které
jsou kli¢ové pro bunélnou signalizaci, transport latek, bunéCnou komunikaci a jiné. Tzv. ,liposome-binding
assay“ je jednoducha a levna metoda, ktera byla v mnoha publikacich pouzita pro vyzkum interakci celych
proteint s bunécnou membranou(3—-6). Modelem bunécné membrany je v in vitro experimentech liposom -
vezikula tvorfena fosfolipidovou dvojvrstvou. V souCasné dobé vSak neni znamo, ze by byla pomoci liposomu
testovana interakce membran s lipopeptidy, které vznikaji $t€penim celého proteinu a jsou pfimo zodpovédné
za vazbu na fosfolipidovou dvojvrstvu.

Cilem projektu je vyvoj metody zalozené na interakci lipopeptid-liposom, ktera je schopna separovat lipopeptidy
ze slozitych matric. Nabohaceni lipopeptidl zvySi pravdépodobnost detekce, coz umozni provést jejich
kvalitativni i kvantitativni analyzu.

QD Resh, M. D. Fatty Acylation of Proteins: The Long and the Short of It. Progress in Lipid Research 2016,
63, 120-131. https://doi.org/10.1016/j.plipres.2016.05.002.

2) Ren, W.; Jhala, U. S.; Du, K. Proteomic Analysis of Protein Palmitoylation in Adipocytes. Adipocyte 2013,
2 (1), 17-27. https://doi.org/10.4161/adip.22117.

3) Junkova, P.; Pleskot, R.; Prchal, J.; Sys, J.; Ruml, T. Differences and Commonalities in Plasma
Membrane Recruitment of the Two Morphogenetically Distinct Retroviruses HIV-1 and MMTV. Journal of
Biological Chemistry 2020, 295 (26), 8819-8833. https://doi.org/10.1074/jbc.RA119.011991.

4) Testerink, C.; Larsen, P. B.; van der Does, D.; van Himbergen, J. A. J.; Munnik, T. Phosphatidic Acid
Binds to and Inhibits the Activity of Arabidopsis CTR1. Journal of Experimental Botany 2007, 58 (14), 3905—
3914. https://doi.org/10.1093/jxb/erm243.

(5) Loewen, C. J. R.; Gaspar, M. L.; Jesch, S. A.; Delon, C.; Ktistakis, N. T.; Henry, S. A.; Levine, T. P.
Phospholipid Metabolism Regulated by a Transcription Factor Sensing Phosphatidic Acid. Science 2004, 304
(5677), 1644-1647. https://doi.org/10.1126/science.1096083.

(6) Julkowska, M. M.; Rankenberg, J. M.; Testerink, C. Liposome-Binding Assays to Assess Specificity and
Affinity of Phospholipid—Protein Interactions. In Plant Lipid Signaling Protocols; Munnik, T., Heilmann, I., Eds.;
Methods in Molecular Biology; Humana Press: Totowa, NJ, 2013; Vol. 1009, pp 261-271.
https://doi.org/10.1007/978-1-62703-401-2_24.



P8: Fatty Acid esters of Hydroxy Fatty acids (FAHFA) composition of edible mushrooms.
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Branched Fatty Acid esters of Hydroxy Fatty acids (FAHFASs) are endogenous bioactive lipids with beneficial
effects on human health. In addition, FAHFAs are present in foods commonly consumed by humans, such as
seafood, rice and mushrooms. Although a few studies have analysed the lipid composition of mushrooms, they
have all overlooked their FAHFA composition. We have identified more than 60 different fatty acids, including 25
FAHFAs. Unsaturated FAHFASs, mainly long carbon chain acids, accounted for approximately 65% of the total
fatty acids, but Palmitic and Stearic acid were the most abundant. Since some FAHFAs, first identified in Shiitake
(Lentinula edodes) and Maitake (Grifola frondosa) mushrooms, significantly differ between species, the
knowledge of the specific FAHFA content in edible mushrooms is of great interest suggesting they could have a
high therapeutic potential. Considering especially for human consumption that the interest in these lipids is
increasing and that such data are used for physiological, chemotaxonomic and intrageneric differentiation, the
objective of this study is to characterize the FAHFA profiles of different species of commercially available, edible
mushrooms. By using methods such as tissue extraction, UHPLC-MS/MS and bioinformatics analysis to
determine the lipidomics, we aim to identify differences in lipid production and species-specific FAHFAs. This
information may help to understand the biological roles of FAHFAs and use them as therapeutic agents.



P9: Lipidomika a MALDI zobrazovaci hmotnostni spektrometrie lipidi obéznich Zucker (fa/fa)
potkan.
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Komenského v Bratislave, 813 72, Bratislava, Slovensko; (3) Ustav experimentalnej endokrinolégie SAV, 845
05, Bratislava, Slovensko

Potkani Zucker (fa/fa) maiji deficit leptinovych receptort a jsou kliCovym modelem pro studium metabolického
syndromu, ktery se Casto projevuje v obsahu tukl v jatrech. Rozdily v poméru fosfatidylcholin
(PC)/fosfatidylethanolamint (PE), které ovliviuji energeticky metabolismus, jsou spojovany s onemocnénimi
jater, jako je nealkoholické ztu€énéni jater (NAFLD) nebo selhani jater. Jaterni tkan se sklada z Sestihrannych
tramcu. Kazdy tramec je tvoren soustfednymi vrstvami hepatocytl, které maji rizné metabolické funkce. Zéna
kolem portalni triady se oznacuje jako periportalni (Z1) a kolem centralni Zily se nachazi zéna pericentralni (Z3).
Pfechodova zéna mezi Z1 a Z3 se oznacuje jako zona 2 (Z2). V tomto projektu byla studovana distribuce a
koncentrace lipida u potkan( fa/fa v porovnani s kontrolni skupinou potkand.

Necilena lipidomika byla méfena na hmotnostnim spektrometru Orbitrap Fusion Lumos spojeném se systémem
UHPLC Ultimate 3000. Pro zpracovani dat a identifikaci lipidd byl pouzit Lipid Search 4.2. MALDI-TOF
UltrafleXtreme byl pouzit pro MALDI MSI. Ziskana data byla vyhodnocena v programu SCILS Lab.

Lipidomicka analyza a MALDI zobrazovaci hmotnostni spektrometrie (MSI) odhalila vyrazné zmény v obsahu
fosfolipidd a triacylglycerold (TG) v jatrech potkanl fa/fa ve srovnani s kontrolnim materialem. HPLC/MS
prokazala snizenou koncentraci PC, PE a zvySenou koncentraci TG ve fa/fa potkanim modelu. Pro fa/fa i
kontrolni vzorky byly PC, PE a TG nalezeny pfevazné v zénach Z1 a Z2, liSily se vSak vyrazné koncentraci.
Naméfena data dobfe korelovala s méfenim HPLC/MS - koncentrace nejvice zastoupenych PC a PE se
sniZzovala a koncentrace TG zvySovala. Rozdily zjiSténé v koncentracich PE, PC a TG lze vysvétlit metylaci
hlavni skupiny ethanolaminu PE v hepatocytech pomoci drahy PEMT. PC vzniklé touto biochemickou drahou
pak mohou byt pouzity jako prekurzor pro syntézu TG. Zmény v koncentraci lipidi odpovidaji steatdze, ktera
byla paralelné potvrzena pomoci konvenéni histologie vzorku jater zalitych v parafinu.

Prace byla podporena projektem GACR &. 20-00546S.



P10: Beyond vepro knedlo: effect of vegan diet in Czech population
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of Internal Medicine, Kralovske Vinohrady University Hospital and Third Faculty of Medicine, Charles University,
Prague

Veganism is on the rise. In Czech Republic, like all over the world, many people from various reasons decided
to exclude animal products from their diets. Since food and lifestyle have impact on human metabolism, such
people are likely to develop different lipid profile than their omnivore counterparts. One of the healthy benefits of
vegan diet is a lower risk of cardiovascular diseases, which are tightly bound with lipid metabolism. We
investigated effects of a vegan diet on plasma lipidome in Czech population. Samples were collected for
cholesterol, HDL and LDL enzymatic measurements followed by extraction and detection of individual lipid
species by LC-MS with untargeted lipidomics approach. We have explored differences between vegans and
omnivores by both single and multivariate analyses. Data showed apparent clustering between groups,
independent of gender. Class enrichment analysis didn’t reveal substantial changes other than slight general
decrease of lipids in vegans, however we have found differences in saturation and length of fatty acid chains in
several lipid classes. Major difference found was an increase of unsaturation in triglycerides, especially increase
of triglycerides containing linolenic acid (FA 18:3). Higher occurrence of this moiety in TG is supported by higher
levels of free linolenic acid in vegan plasma. In line with other studies, we have found decrease of total
cholesterol, HDL and LDL in vegan samples, which add further health benefits. In summary, lipid profiles in
plasma could effectively differentiate between vegans and omnivores and show changes in fatty acid
contributions. Our findings can provide complex information about lipid content in vegan population that is
considered to have low risk of cardiovascular diseases.



P11: Lipidomic Characterization of Human Plasma Using Reversed-Phase UHPLC/MS:
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Lipidomics focuses on studying lipids, their structures, and functions in the biological systems. Alterations in lipid
profiles have been reported in several diseases, including diabetes mellitus, cancer, cardiovascular disease, etc.
Lipidomics relies on chromatography and mass spectrometry because these approaches offer high sensitivity
and capacity. The most common method is reversed-phase ultrahigh-performance liquid chromatography (RP-
UHPLC). The lipids are separated according to the polarity, the length of the fatty acyl/alkyl chain, the number
and position of double bonds.

This work aimed to develop the RP-UHPLC/MS method to implement the correct and highly accurate
identification of a large number of lipid species from different classes in human plasma samples. Two different
mass analyzers have been used for the detection: a high-resolution quadrupole — time-of-flight (QTOF) mass
analyzer, which provides high mass accuracy, and low-resolution QTrap mass analyzer with higher sensitivity.
The analysis on QTOF was based on the high mass accuracy of m/z values measured in both polarity modes of
ESI and specific MS/MS fragmentation. The multiple reaction monitoring (MRM) mode on QTrap used specific
transitions of individual molecules.

We were able to identify more than 500 lipid species from 26 lipid classes for QTOF configuration, and over 600
lipid species from 28 lipid classes for QTrap configuration. Our results indicate that the lipid quantitation using
MRM mode leads to a higher number of identified lipid species and increases the certainty of identification
because of multiple transitions for one lipid structure. In addition, the retention behavior of individual homologous
lipid series was verified using graphs of dependences of retention times on the carbon number or the number of
double bond(s) in fatty acyl chains.

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



P12: Lipidomicky profil tukové tkané se liSi u obéznich a stihlych zen

Marek Wilhelm (1), Viktor Sebo (1, 2), Michal Koc (1), Eva Krauzova (1, 2), Jan Gojda (1, 2), Lenka Rossmeislova
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Uvod a cile: Obezita je spojena s dysfunkci tukové tkané (TT), ktera hraje roli pfi vzniku metabolickych
onemocnéni, zejména inzulinové rezistence a diabetu 2. typu. Dysfunkce TT souvisi se zménami v lipidovém
metabolismu, jako je lipolyza nebo lipogeneze. Dodnes je v8ak pomérné malo prozkouman vztah mezi
lipidomem tukové tkané a inzulinovou rezistenci u obéznich a S&tihlych jedincl. Proto bylo cilem studie
charakterizovat zmény v lipidomu v TT u obéznich Zen v porovnani se Stihlymi a korelovat je s parametry
inzulinové senzitivity.

Metody: V ramci studie bylo vySetfeno 18 obéznich (36x7 let, BMI 33,814,3 kg/m) a 20 Stihlych zen (3447 let,
BMI 21,6£2,0 kg/m2). Byla provedena antropometrickd a biochemicka vySetieni, odbéry krve a biopsie
subkutanni TT. Ve vzorcich TT byla provedena lipidomicka a metabolomicka analyza pomoci LC-MS/MS.
Insulinova senzitivita byla stanovena oralnim glukézovym tolerancnim testem a vypoctena pomoci Matsuda
indexu.

Vysledky: Pomoci PLS-DA a VIP analyzy bylo identifikovano nékolik skupin lipidG rozdélujicich studované
skupiny. Obézni Zzeny meély v porovnani se Stihlymi v TT nizSi hladiny triglyceridd (TAG) a ether-TAG
obsahuijicich kratké mastné kyseliny (C10:0-18:0). Da se predpokladat, ze tyto lipidy pochazeji pfedevsim z de
novo lipogenese (DNL). U obéznich zen byly také snizené TAG obsahujici velmi dlouhé mastné kyseliny (VLC-
FA, C22:0-26:0). Naopak stihlé Zeny mély v TT nizSi obsah ether-fosfolipidu s polynenasycenymi MK, pfedevsim
PC 36:6, 38:6 a 36:5. Lipidy asociované s DNL a VLC-FA korelovaly pozitivné s insulinovou senzitivitou, zatimco
ether-fosfolipidy korelovaly s insulinovou senzitivitou negativné.

Zavér: Zmény lipidomu u obéznich Zen naznacluji poruchy v de novo lipogenesi a pravdépodobné i v
metabolismu peroxisomul nebo fosfolipidu. Deregulace v téchto drahach v tukové tkani pravdépodobné souvisi
se zhorSenou insulinovou senzitivitou u obéznich.

Studie byla podpofena grantem AZV NV19-01-00263, 260531/SVV/2020 a projektem Cooperatio, védni oblast:
.Metabolic diseases”
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Autenticita potravin, potvrzeni informaci na obalu, respektive odhaleni falSovani, je vyzvou pro moderni
analytickou chemii. Jednou z komodit, ktera muze byt cilem pro podvodné praktiky je pSenice Spalda, predevSim
setou. Diky narocnosti péstovani, a hlavné niz§im vynosum, je pSenice Spalda draz§i komoditou. Tato
skuteCnost muze lakat podvodné prodejce k Castecné zaméné pSenice Spaldy za levnéjSi pSenici setou
v mlynarenskych produktech, tj. v moukach.

Existuje vice analytickych pfistupu, jak tyto nezadouci praktiky odhalit a kontrolovat tak autenticitu Spaldové
mouky. Situace je vSak komplikovana zna¢nou genetickou pfibuznosti obou typl pSenic, proto jsou metody
zalozené na analyzy genetickych informaci méné uc¢inné. Jednou ze slibnych moznosti se jevi pouziti
metabolomického pfistupu ve spojeni s velmi efektivnim nastrojem, kterym je kapalinova chromatografie ve
spojeni s vysokorozliSovaci hmotnostni spektrometrii a naslednym zpracovanim ziskanych dat pomoci
pokrocilych chemometrickych analyz.

V prvni, pocate¢ni, fazi této pilotni studii bylo analyzovano 10 vzork(l mouky z toho 6 autentickych vzorku
Spaldové mouky a 4 autentické vzorky pSeniéné mouky. Pro extrakci vzorku byly zvoleny dva pfistupy, kdy prvni
mél za cil izolovat spiSe latky nepolarniho charakteru, a druhy latky polarni. Separace probihala na systému
s reverzni fazi. Chemometrické zpracovani dat ukazalo v této prvotni fazi velmi slibné vysledky, kdy doSlo
k oddéleni a klasifikaci vzorkl do dvou odliSnych skupin a zaroven byly vytypovany charakteristické slou¢eniny
pro oba druhy pSenic. Toto bude dale ovéfovano na vétsim souboru vzorkl a bude stanoven nejmensi mozny
rozpoznatelny pfidavek pSenice seté do Spaldové mouky.



P14: Role of the low-temperature phase transition in human skin barrier lipids
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The stratum corneum (SC) lipids of mammals including humans form a barrier against both environmental noxae
and loss of water from the body. At a temperature very close to the physiological these barrier lipids undergo a
phase transition from a very tight orthorhombic to a slightly looser hexagonal arrangement. It is not known
whether this transition carries a purpose in the skin physiology. In this work we aimed to test hypotheses
concerning this transition and its role in the SC lipid assembly and permeability barrier.

Permeabilities of an isolated ex vivo human SC for multiple model markers were studied amongst the
temperature range of 26 to 50 °C. Permeability for all the markers increased with temperature, yet a decrease
in activation energy above the orthorhombic-to-hexagonal transition was only found for indomethacin, indicating,
that the lateral solute movement along lipid layers was affected by the transition. Atomic force microscopy studies
of extracted ex vivo human SC lipid monolayers revealed spontaneous lipid rearrangement into multilamellar
islets protruding 10 nm above the lipid monolayer at temperatures close to the transition but not at room
temperature. Conjecturally, the transition could work as a switch from fluid lipid assembly required during skin
barrier formation to rigid arrangement in mature SC which provides the permeability and water barrier.
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