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MiSTO KONANI

Ustav organické chemie a biochemie AV CR, v. v. i., Flemingovo nameésti 542/2, 166 10, Praha 6

o Metro A, Dejvicka, — pésky cca 300 m
o Tram, bus, zastavka LotySska, — pésky cca 200 m

Autem - parkovani mozné na okolnich placenych parkovistich, napfiklad www.garazedejvice.cz v Narodni
technické knihovné. Parkovani je mozné i v okolnich ulicich, ale pozor na modré zoény.
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PROGRAM

SEKCE A: Biologie lipidu

SEKCE B: MS analyzy lipida

SEKCE C: MALDI analyzy lipidt

SEKCE D: Lipidy v dieté

SEKCE E: Lipidomika

POSTEROVA SEKCE

V pfednaskovém sale bude k dospozici promitaci technika. Prezentace prosim nahravejte do pocitace pfed
zaCatkem dané sekce. Jiné formaty nez pptx (MS Office 2010 a vysSi), videa v prezentaci, vlastni laptop hlaste

pfedem. Format 4:6 a nebo 16:10.

Postery budou pfistupné od zacatku konference do patku 15.6.do 11:00h ve viceucelovém sale, pficemz
diskuze u posterli budou probihat béhem prestavek a zejména pfi postrové sekci 14.6. v 17:20 - 18:00.
Soucasti konference je i posterova soutéz.

Zvani pfednasejici:

Dr. Ale§ Svatos Lukasz Cwiklik, PhD, DSc

Research Group Mass Spectrometry J. Heyrovsky Institute of Physical
Max Planck Institute for Chemical Chemistry CAS

Ecology Dolejskova 2155/3
Hans-Kndll-Stral’e 8 18223 Prague

Jena, Germany Czech Republic



STRAVOVANI

V ramci konference bude zajisténo obCerstveni béhem prestavek (teplé napoje, nealkoholické napoje, sladké a
slané obc&erstveni, ovoce). Obéd zajistén neni, ale je mozné individualné vyuzit restauraci Café Organica vedle
prednaskového salu. Jeji kapacita je vdak omezena. Je mozné vyuzit nabidky menz a restauraci v blizkém
okoli.

SPOLECENSKA VECERE

Na ctvrtecni vecer je planovana spoleCenska vecere pro ucastniky, ktefi si u¢ast na vecefi oznadili pfi
registraci, v restauraci Café Organica od 18:00h do ~21:00h. Diky sponzorim je vecefe bezplatna. Vecere
bude probihat formou bufetu. Bude na vybér ze tfi hlavnich chodl (jedno vegetarianské), dvou druhu salatu,
dvou druh( dezert(l, ovoce, nealkoholickych napojl, piva a vina. Konzumace nad ramec menu si hradi
ucastnici sami.



Program Ctvrtek 14.6.2018

od - do # ndazev prednasky misto

09:00 - 09:40 registrace
SEKCE A: Biologie lipidli - Josef Cvacka Prednaskovy sal

09:40 - 09:50 Josef Cvacka: Zahajeni konference

09:50 - 10:50 A1l Lukazs Cwiklik: Tear Film Lipid Layer — challenges at the molecular level

G S ) /%) Margarita Sobol: Discovery of the nucleoplasmic phosphatidylinositol 4,5-
bisphosphate islets which are required for efficient RNA polymerase Il transcription

o 6 Marie Brezinova: Nrf2-mediated Antioxidant Defense and Peroxiredoxin 6 are Linked
to Biosynthesis of Palmitic Acid Ester of 9-Hydroxystearic Acid.

11:30 - 13:00 prestavka na obéd / individualné
obcerstveni / posterova sekce Viceucelovy sal
SEKCE B: MS analyza lipida - Miroslav Lisa Prednaskovy sal

13:00 - 13:50 B1 Tomas Cajka: Tutorial - Lipidomics: From Sample Preparation to Data Analysis

13:50 - 14:10 B2 Radana Karlikova: Metabolomicka studie tauopatie — ma smysl opakovat experiment?

14:10 - 14:30 B3 Josef Cvacka: Characterization of lipids associated with the fetal skin

14:30 - 14:50 B4 Lukas Placek: Moderni analytické nastroje v lipidomice

14:50 - 15:20 prestavka / obéerstveni / posterova sekce Viceucelovy sal
SEKCE C: MALDI analyza lipidt - Vladimir Vrkoslav Prednaskovy sal

15:20 - 16:20 C1 Ales Svatos: Analytické metody pro rychlou charakterizaci lipidomu

) o ST (52 Robert Jirasko: Lipidomicka analyza télnich tekutin s vyuZitim MALDI-Orbitrap-MS pro
vcasnou diagnostiku renalniho bunécného karcinomu

T ST (25 Stépan Strnad: Optimalizace a vyuiZiti 1,5-diaminonaftalenu pro sledovani zmén

distribuce lipida pfi studiu neurodegenerativnich poruch




Dominika Luptakova: Membrane depolarization and aberrant lipid distributions in the

17:00-17:20 C4 . . L. .

neonatal rat brain following hypoxic-ischaemic insult
17:20 - 18:00 posterova sekce Viceucelovy sal
18:00 - 21:00 spolecenska vecere Cafe Organica
Program Patek 15.6.2018
od - do # nazev prednasky misto
08:00 - 08:30 registrace

SEKCE D: Lipidy v dieté - Ondrej Kuda Prednaskovy sal
08:30 - 09:10 D1 David Friedecky: Tutorial - Analyza jednorozmérnych a vicerozmérnych dat
09:10 - 09:30 D2 Marina Oseeva: Omega-3 index v ¢eské populaci

09:30 - 09:50 D3

Tomas Komprda: Effect of dietary eicosapentaenoic and docosahexaenoic acid on
lipopolysaccharide-induced inflammation in pigs

09:50 - 10:10 D4

Jan Kovafr: Glucose and fructose differently affect hepatic fat content immediately
after a high-fat load - magnetic resonance spectroscopy study

10:10 - 10:30 D5 Anthony Zerlin: BUME Application Adapted to the Bravo Liquid Handler
10:30 - 11:00 prestavka / obcerstveni / posterova sekce Viceucelovy sal
SEKCE E: Lipidomika - David Friedecky Prednaskovy sal
Jaroslav Turanek: Aminooxy lipids for orthogonal binding of polysaccharides onto
11:00 - 11:20 E1 liposomes via click chemistry: application for drug targeting and construction of
molecular adjuvants.
Tomas Korba: LC/MS/MS Lipidomics Analysis using HILIC Separation and QTRAP
11:20 - 11:40 E2 S
quantitation
Tomas Rezanka: Enantiomeric separation of triacylglycerols containing very long chain
11:40-12:00 E3

fatty acids




Miroslav Machala: Toxikolipidomika: nova oblast zkoumani toxicity a bezpecnosti
12:00-12:20 E4 i
cizorodych agens

12:30- 12:20  E5 Pavel Vebr: Snizeni reperfuznich arytmii po chladové adaptaci je provazeno zvysenym
' ' podilem n-3 PUFA v srdci potkana.

12:40-12:50 Oficialni ukonceni konference

# Postery

A new method for the identification of double bond positions using

P1 Timotej Strmen L
aldrithiol-2 and electrospray mass spectrometry

P2 Aneta Kaluzikova Fatty Acid Esters of Hydroxy Fatty Acids in Vernix Caseosa

The Effects of Omega-O-Acylceramides on Microstructure and

P3 Lukas Opalka - ..
Permeability of Model Skin Lipid Membranes

.. Determination of Gangliosides and Other Polar Lipids Between Kidney
P4 Roman Hajek . . .
Tumor and Surrounding Normal Tissues Using HILIC/ESI-MS

Steroidal inhibitors of N-methyl-D-aspartate receptors with C-3 amide
P5 Santosh Kumar Adla structural motif: Evaluation of their inhibitory effect, cytotoxicity and
plasma stability

P6 Martin Jacek Sledovani hladiny trans mastnych kyselin v mateiském mléce

PROBING THE ROLE OF CERAMIDE POLAR HEAD IN MODEL SKIN LIPID

P7 Andrej Kovacik
MEMRANES: PERMEABILITY AND BIOPHYSICS

P8 Barbora Amélie Cufikova In vitro model of atopic dermatitis for testing barrier repairing agents

P9 Aneta Vovesna Vyvoj lipozomalnich nosicti pro obnovu kozni bariéry
P10 Pavla Pruchova Vliv uzivani kotvicniku zemniho na hladinu endogennich steroid
P11 Petr Zacek GCxGC/MS as a tool for study of lipogenesis in white adipose tissue

Mechanism of liposome formation by microfluidic mixing: the concept

P12 Jan Kotoucek L . .
based on lipid bilayer fragments vesiculation

P13 Adolf Koudelka Protective role of nitro-oleic acid in development of vascular dysfunction

Critical assessment of plasma lipidome of patients on total parenteral
nutrition

P14 Vit Kosek




P15 Jarmila Zbytovska Biofyzikalni charakterizace lipidovych membran stratum corneum




A1l: Tear Film Lipid Layer — challenges at the molecular level

Lukasz Cwiklik
(1) J. Heyrovsky Institute of Physical Chemistry, Czech Academy of Sciences, Prague, Czech Republic
(2) Institute of Organic Chemistry and Biochemistry, Czech Academy of Sciences, Prague, Czech Republic

The ocular surface of the human eye is protected by the tear film (TF), an aqueous multilayered structure. The interface
between the tear film and air is covered by Tear Film Lipid Layer (TFLL), a relatively thin and dynamic layer of various
lipids. This lipid layer constitutes an outermost barrier between the eye and environment and as such has several
important functions. It reduces surface tension of tears, provides smooth optical surface, retards water evaporation.
Importantly, TFLL is also the first eye structure encountered by pathogens as well as topically administered ophthalmic
drugs. TF and TFLL deficiencies lead to evaporative dry eye disease, one of the commonly reported eye ailments.

Despite its importance, most of aspects of TFLL composition, structure and function are not clear. It is composed from
an abundance of nonpolar lipids produced by Meibomian glands and forming a thick nonpolar layer. It also contains,
crucial for its spreading at the eye, polar lipids, mostly of unknown origin, assumed to form a polar monolayer. Detailed
lipidomic studies of TF and TFLL were performed recently but results, due to practical problems such as sample
collection issues, film dynamics or inter-patient variability, are not conclusive.

In this lecture, composition, structure and basic functions of TFLL will be discussed, mostly from a molecular biophysics
viewpoint. This will include our recent experimental and in silico results. Special focus will be given to the issues which
are still scientifically debated.



A2: Discovery of the nucleoplasmic phosphatidylinositol 4,5-bisphosphate islets which are required for
efficient
RNA polymerase Il transcription

Margarita Sobol (1), Alzbéta Krausova (1), Sukriye Yildirim (1), llona Kalasova (1), Veronika Faberova (1), Vladimir
Vrkoslav (2), Vlada Philimonenko (1,3), Pavel Marasek (1), Lukas Pastorek (1,3), Martin Capek (4), Zuzana Lubovska
(3), Livia Uli¢cna (1), Takuma Tsuji (5), Miroslav Lisa (6), Josef Cvacka (2), Toyoshi Fujimoto (5), Pavel Hozak (1,7,8)

(1) Institute of Molecular Genetics, CAS, v.v.i., Department of Biology of the Cell Nucleus, Videriska 1083, 142 20, Prague
4, Czech Republic. (2) Institute of Organic Chemistry and Biochemistry, CAS, v.v.i., Research Service Group of Mass
Spectrometry, Flemingovo namésti 2, 166 10, Prague 6, Czech Republic. (3) Institute of Molecular Genetics, CAS, v.v.i.,

The presence of phosphatidylinositol 4,5-bisphosphate (PtdIns(4,5)P2) as well as the enzymes and substrates
involved in its metabolism in the interior of the cell nucleus was shown during the last decades. It was proposed
that the intranuclear PtdIins(4,5)P2 together with various proteins might be bound in larger complexes. Here we
show that in the cell nucleus PtdIns(4,5)P2 associates with RNA polymerase I, transcription factors, nuclear myosin
1, and nascent RNA transcripts. Strikingly, we revealed that this intranuclear Ptdins(4,5)P2 forms 40—100-nm
structures distinguishable from well-known nuclear speckles and nucleoli. We refer to these novel structures as
nuclear lipid islets (NLIs). We demonstrated that the surface of NLIs contains mainly Ptdins(4,5)P2 molecules, while
ceramide, cholesterol, and RNA are the minor components. We showed that the inner part of NLIs is composed of
carbon-rich compounds. Moreover, we found that the nucleoplasmic PtdIns(4,5)P2 specifically associates with
phosphatidylcholines, phosphatidylethanolamines, triacylglycerols, and sphingomyelins. Remarkably, we
demonstrated that the integrity of NLIs is required for efficient Pol II-driven transcription. Based on all our data we
suggest that NLIs might facilitate the clustering of Pol Il transcription factories thus contributing to the formation of
the transcription-competent nuclear architecture. Acknowledgements: GACR/GA16-03346S; TACR/TE01020118;
ERDF/CZ.1.05/1.1.00/02.0109, CZ.02.1.01/0.0/0.0/16_013/0001775; CAS/JSPS-18-18; IMG/RV0:68378050;
MEXT/15H05902, 15K21738.



A3: Nrf2-mediated Antioxidant Defense and Peroxiredoxin 6 are Linked to Biosynthesis of Palmitic Acid
Ester of 9-Hydroxystearic Acid.

Kuda O, Brezinova M, Silhavy J, Landa V, Zidek V, Dodia C, Kreuchwig F, Vrbacky M, Balas L, Durand T, Hibner N, Fisher
AB, Kopecky J, Pravenec M.

(1) Institute of Physiology of the Czech Academy of Sciences, Videnska 1083, 14220 Praha 4, Czech Republic

Fatty acid esters of hydroxy fatty acids (FAHFAs) are lipid mediators with promising anti-diabetic and anti-
inflammatory properties that are formed in white adipose tissue (WAT) via de novo lipogenesis, but their
biosynthetic enzymes are unknown. Using a combination of lipidomics in WAT, QTL mapping and correlation
analyses in rat BXH/HXB recombinant inbred strains, and response to oxidative stress in murine models, we
elucidated the potential pathway of biosynthesis of several FAHFAs.Comprehensive analysis of WAT samples
identified ~160 regioisomers documenting the complexity of this lipid class. The linkage analysis highlighted several
members of Nuclear factor, erythroid 2-like 2 (Nrf2)-mediated antioxidant defense system (Prdx6, Mgst1, Mgst3),
lipid-handling proteins (Cd36, Scd6, Acnatl, Acnat2, Baat) and family of Flavin Containing Monooxygenase (Fmo) as
the positional candidate genes. Transgenic expression of Nrf2 and deletion of Prdx6 genes resulted in reduction of
palmitic acid ester of 9-hydroxystearic acid (9-PAHSA) and 11-PAHSA levels, while oxidative stress induced by an
inhibitor of glutathione synthesis increased PAHSA levels nonspecifically. Our results indicate that the synthesis of
FAHFAs via carbohydrate-responsive element-binding protein (ChREBP)-driven de novo lipogenesis depends on the
adaptive antioxidant system and suggest that FAHFAs may link activity of this system with insulin sensitivity in
peripheral tissues.

This work was supported by grants from the Czech Science Foundation (GA16-04859S and GJ17-10088Y) and the
Ministry of Education, Youth and Sports of the Czech Republic (LTAUSA17173). This work is supported

by the project BIOCEV (CZ.1.05/1.1.00/02.0109) through the European Regional Development Fund.



B1: Lipidomics: From Sample Preparation to Data Analysis

Tomas Cajka

Department of Metabolomics, Institute of Physiology of the Czech Academy of Sciences, Prague, Czech Republic

Analysis of lipids has become an area of great interest due to increasing evidence of lipids dysregulation in many
pathologies. Advances in mass spectrometry have had a big impact on overall lipidomics workflows over the last decade.
Analytical protocols were streamlined and fast data acquisition mass spectrometers were introduced, enabling collecting
multiple types of mass spectrometric data within a single run. However, keeping up high quality of acquired data within
a lipidomics study represents a real challenge. In this presentation we will discuss the complete lipidomics workflow,
including current trends and pitfalls related to (i) sample type, preprocessing conditions, and sample preparation, (ii)
analytical methods (shotgun vs. LC-MS-based lipidomics), (iii) data processing and lipid identification, and (iv) quality
control.



B2: Metabolomicka studie tauopatie — ma smysl opakovat experiment?

Radana Karlikovd 1,2, David Friedecky 1,2 Stépan Koufil, 1,2, Katefina Micova 1,2, Luka$ Najdekr 1,2, Tomas Adam
1,2, Petra Majerova 3,4, Andrej Kovac 3,4

1. Laborator metabolomiky, Lekarska Fakulta, Univerzita Palackého v Olomouci 2. Oddéleni klinické biochemie,
Fakultni nemocnice Olomouc 3. Institut neuroimmunologie, Slovenska akademie véd, Bratislava 4. AXON Neuroscience
R&D, Bratislava

Tauopatie se fadi do skupiny neurodegenerativnich onemocnéni (véetné Alzheimerovy choroby), které jsou
charakterizovany vyskytem abnormalné modifikovaného proteinu Tau. V. mozkové tkani, prestava
hyperfosforylovany a zkraceny Tau protein plnit svou funkci, agreguje se do forem neurofibrialnich klubek (NTF)
narusujicich strukturu neuron(. Metabolicka analyza je vhodnym néstrojem pro odhaleni biomarker( tauopatie a
biochemickych zmén vyvolanych pfitomnosti NTF - pfimo ovliviiujicich mozkovou tkan, neprimo pak slozeni
cerebrospinalni tekutiny (CSF) a plasmy. Byla provedena cilena a necilena metabolicka LC/MS analyza vzork( CSF,
plasem a mozkovych tkani transgennich krys exprimujicich Tau protein (SHR72) a kontrol (SHR). Byly aplikovany HILIC
pro cilenou analyzu metabolitl (Triple Quad 6500, Sciex) a RP pro necilenou analyzu polarnich lipid{ (LTQ Orbitrap
Elite, Thermo Fisher Scientific). V jednotlivych matricich (CSF/plasma/mozkova tkan) bylo nalezeno 96/163/243
metabolitt a 390/762/422 “features” definovanych presnou hmotou a retencnim ¢asem. Data byla zpracovéana a
statisticky vyhodnocena (interpolace, clr transformace, PCA, OPLS-DA) v R programu za pouZiti prislusnych balick.
Byly nalezeny zmény v metabolitech citratového cyklu, metabolismu purinovych nukleotid( a hladiné glukosy
naznacujici energetickou depleci u vzork(l transgennich krys s tauopatii. Dale byly detekovany vyznamné
metabolické rozdily v metabolismu argininu a hladinach poléarnich lipidQ - fosfatidylcholind. V pfispévku bude
diskutovan vyznam nezavislé konfirmacni studie na novych vzorcich a nasledné dan do souvislosti se statistickou
silou studie, ktera byva ¢asto opomijena jakoZto dileZity parametr pfi planovani experimentu. Limitace a prakticky
dopad bude prezentovan na datech vy$e uvedeného projektu. grantova podpora: GA CR 18-12204S, VEGA
2/0159/15, APVV-14- 0547, NPU | (LO1304), strukturalni fondy 26240220008, 26240220046. Autori dékuji Axon
Neuroscience R&D za poskytnuti transgennich krys.



B3: Characterization of lipids associated with the fetal skin

Josef Cvacka 1,2, Vladimir Vrkoslav 1, Eva Harazim 1,2, Michal Hoskovec 1, Aneta Kaluzikova 1,2, Radka Mikova 1,2,
Jan Rejsek 1,2, Lenka Subéikova 1,2, Antonin Dolezal 3, Richard Plavka 3

1 Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences, Flemingovo nam. 2, CZ-166 10
Prague, Czech Republic; 2 Department of Analytical Chemistry, Faculty of Science, Charles University in Prague,
Hlavova 2030/8, CZ-128 43 Prague, Czech Republic; 3 Department of Obstetrics and Gynaecology, General Faculty

During fetal development of the skin, the epidermis changes from a single layer of ectodermal cells into a stratified
keratinized epithelium. The desquamated cells and a lipid secretion of sebaceous glands form a biofilm called
vernix caseosa. It progressively coats fetus during the last trimester of pregnancy and it is frequently found on the
baby skin at birth. Vernix caseosa is believed to have several biological functions. Its wound healing and
antimicrobial properties are attractive for medicine. Vernix caseosa consists of water, proteins, and a complex
mixture of lipids. Although the investigations of lipid composition have started several decades ago, the entire
lipidome of vernix caseosa has not been described comprehensively yet. In our work, we attempt to fill a gap in
existing knowledge on the lipid composition of vernix caseosa. We search for new lipid classes to disclose their
general structures and comprehensively characterize molecular species. Our approach is based on
chromatography and mass spectrometry. The workflow starts with the isolation of the total lipid extract, which is
fractionated in several steps using adsorption chromatography. A mixture of the molecular species from a single
lipid class is then characterized in detail. To establish a general structure of a new lipid class, various techniques
based on the tandem and high-resolution mass spectrometry and chemical derivatizations are used. Once the
general structure is known, a comprehensive characterization of the molecular species is performed. The chain
length and number of double bonds is established for each species. This approach is demonstrated for lipid classes
we have recently discovered in vernix caseosa, namely w-(0-acyl)-hydroxy fatty acids and their cholesteryl esters
and 1-O-acylceramides. A detailed characterization of 1,2-diol diesters is also shown. This work was supported by
the Czech Science Foundation (Project No. P206/12/0750).



B4: Moderni analytické nastroje v lipidomice

Lukas Placek
Pragolab s.r.o.

Dosazeni dech beroucich pokrokl ve vyznamnych oblastech proteomickych, metabolomickych a zvlasté pak
lipidomickych studii se odrazilo téZ na vyvoji novych analytickych instrument( - od pfipravy vzorku, pres separacni
techniky aZ po detekéni koncovku s implementaci propracovanych softwarovych nastroja.

Snaha eliminovat naro¢né manualni operace podpofila rozvoj automatizace v pfipravé vzork(. Autosamplery nové
generace disponuji nejen o¢ekdvanou utilitou davkovani pro chromatografické a hmotnostné spektrometrické aplikace,
ale téz jako univerzalni ndstroj s automatizaénimi prvky v on-line spojeni se separacni technikou ¢i jako samostatné
stojici jednotka. Roboticka platforma PAL RTC Svycarské spolecnosti CTC Analytics mZe pojmout napf. moduly pro
transport kapalin i celych vialek, manipulaci s vickem, moduly pro agitaci, tfepani ¢i centrifugaci a bez zasahu operatora
tak provést komplexni extrakci kapalina-kapalina, derivatizaci, zakoncentrovani, apod.

Hlad po automatizaci se vSak projevil i v poZadavcich na zachyt co nejvice spektralnich informaci malych molekul
metabolomickych a lipidomickych studii a efektivniho prekladu do vérohodné identifikace/strukturni analyzy. Novy
tribridni hmotnostni spektrometr ID-X se snazi naplnit tato o¢ekavani v kombinaci orbitalni pasti, kvadrupédlu a linearni
iontové pasti, diky fragmentacnim technikdm CID a HCD a hlavné pomoci automatickych akvizi¢nich algoritma AcquireX
pro maximalizaci identifikovanych analyt(.



C1: Analytické metody pro rychlou charakterizaci lipidomu

Ales Svatos(1,2), Jerrit WeiRflog (2)

(1) Institute of Organic Chemistry and Biochemistry, Prague, The Czech Republik
(2) Max Planck Institute for Chemical Ecology, Jena, Germany

Rychlda charakterizace lipidomu pro védecké i medicindlni ucely je velmi zZddand. Hmotnostni spektrometrie ma prozatim
mensi zastoupeni v klasické medicindlni analyze, ale ma mnohem vétsi vypovidaci schopnost oproti sou¢asnym klinickym
metodam.

V prispévku shrneme nase vysledky z vyvoje matric pro MALDI a MAILD analyzu mastnych kyselin a komplexnich lipidQ
na chemickych standardech a na vzorcich surové krve. Minimalni ptiprava vzork( a rychlost jejich analyzy, spolu s
vysokou citlivosti hmotnostni spektrometrie, otevird nové moznosti pro klinickou biochemii.

Shroff, R., Rulisek, L., Doubsky, J., Svatos, A. (2009). Acid-base-driven matrix-assisted mass spectrometry for targeted
metabolomics. Proceedings of the National Academy of Sciences of the United States of America, 106(25), 10092-10096.
doi:10.1073/pnas.0900914106

WeiRflog, J., Svatos, A. (2016). 1,8-Di(piperidinyl)-naphthalene — rationally designed MAILD/MALDI matrix for
metabolomics and imaging mass spectrometry. RSC Advances, 6, 75073-75081. doi:10.1039/C6RA17237G



C2: Lipidomicka analyza télnich tekutin s vyuzitim MALDI-Orbitrap-MS pro véasnou diagnostiku renalniho
bunécného karcinomu

Robert Jirdsko [1], Denise Wolrab [1], Ivana Brabcova [1], David Vrana [2], Vladimir Student [3], Bohuslav Melichar [2]
a Michal Holcapek [1]

[1] Katedra analytické chemie, Fakulta chemicko-technologickd, Univerzita Pardubice, Studentskd 573, Pardubice 532
10; [2] Onkologickd klinika Lékarské fakulty Univerzity Palackého, I.P. Pavlova 6, 775 20 Olomouc; [3] Urologickad
klinika Lékarské fakulty Univerzity Palackého, I.P. Pavlova 6, 775 20 Olomouc

Renalni bunécny karcinom (RCC) je nejcastéjsim typem rakoviny ledvin. Incidence a mortalita na RCC se ve svété
neustale zvysuji a v soucasné dobé nejsou zatim Zadné screeningové testy pro jeho v¢asnou diagnostiku. V této préci
je studovan potencial MALDI-Orbitrap-MS lipidomické analyzy v klinické studii pacient s RCC a zdravych
dobrovolniku s cilem najit dysregulace lipidG vzniklych v disledku tohoto zdvazného onemocnéni. Lipidické extrakty
télnich tekutin jsou pripraveny modifikovanou Folchovou metodou (plazma) a SPE extrakci na reverzni fazi (moc). Pro
méreni hmotnostnich spekter je vyuZito MALDI LTQ Orbitrap systému v modu pro méreni zaporné nabitych iontd s
nastavenym rozlisenim 100 000 (m/z 400) a jako MALDI matrice je aplikovan 9-aminoakridin. Nejprve je provedena
identifikace jednotlivych pfitomnych lipidd v plasmé a moci na zakladé vysoké spravnosti uréeni hodnot m/z a
méreni MS/MS spekter. Nasledné je provedena optimalizace a validace metody pro semikvantitativni méreni
studovanych lipidd ve vzorcich télnich tekutin. Kazdé méreni je reprezentovano jednim zprimérovanym MALDI-MS
spektrem se stovkami m/z pik( o rdznych intenzitach, které jsou automaticky porovnavany s vytvorenou databazi
lipidG pomoci Excel VBA skriptu. Pro stanoveni rozdil( mezi vzorky RCC pacientl a zdravych dobrovolnik( jsou
vygenerovand data dale zpracovdny multidimenzionalnimi statistickymi postupy: nesupervizovanou analyzou
hlavnich komponent (PCA-X) a supervizovanou metodou ¢astecnych nejmensich ¢tvercli (OPLS-DA). Nejvice up- a
down-regulované lipidy ve vzorcich RCC plazmy a moci jsou findlné vizualizovany pomoci krabicovych grafa. Tato
prace je podpofena Grantovou agenturou CR (projekt €. 18-12204S).



C3: Optimalizace a vyuziti 1,5-diaminonaftalenu pro sledovani zmén distribuce lipidu pfi studiu
neurodegenerativnich poruch

Stépén Strnad, David Sykora, Josef Cvacka, Lenka Maletinska, Vladimir Vrkoslav

Vysokd $kola chemicko-technologickd v Praze, 166 28 Praha 6, Ustav organické chemie a biochemie AV CR, v. v. i., 166
10 Praha 6

Alzheimerova choroba je neurodegenerativni onemocnéni mozku a je jednou z hlavnich pficin demence. Je
charakterizovana akumulaci B-amyloidnich plakd a hyperfosforylaci Tau proteinu v mozku. Technikou MALDI
hmotnostné spektrometrického zobrazovani byly neddvno objeveny zmény profilu lipidl v mistech akumulace
amyloidnich plak v mysim modelu neurodegenerace. Pro analyzu byla pouZita matrice 1,5-diaminonaftalen (DAN)
nandsena sublimaci. V prezentované prdci porovnavame tti techniky pro nanaseni matrice — sublimaci a sprejovani
matrice DAN pomoci dvou automatickych sprejer( zaloZzenych na rozdilnych principech (ImagePrep — Bruker;
iMatrixSpray — Tardo GmbH). Metody byly optimalizovany a porovnany z hlediska reprodukovatelnosti nanaseni,
velikosti krystal(l a jejich stability ve vakuu. Nejvhodnéjsi technika byla pouzita ke studiu zmén lipidovych profild v
raznych ¢astech mozku mysiho modelu neurodegenerace THY-Tau22. V THY-Tau22 modelu dochazi pouze k akumulaci
hyperfosforylovaného Tau proteinu. Experimenty byly provedeny na pfistroji UltrafleXtreme MALDI-TOF (Bruker,
Némecko). Data byla analyzovana pomoci statistického softwaru SCiLS Lab 2016b (SCiLS GmbH, Némecko). Nanaseni
matrice sublimaci DAN vedlo k nereprodukovatelnym vysledk({im, protoZze matrice odsublimovavala béhem méreni
ve vysokém vakuu iontového zdroje. ImagePrep a iMatrixSpray poskytly homogenni pokryti vzorku, které bylo
reprodukovatelné a stabilni béhem méfeni. Optimalni roztok pro nanaseni matrice pro oba sprejery obsahoval 10
mg/ml DAN v 70% acetonitrilu. Pocet detekovanych latek a jejich intenzita byla u obou sprejert podobna. Nicméné,
iMatrixSpray mél dvé technické vyhody. Nanaseni matrice bylo vyrazné rychlejsi a dochazelo k tvorbé krystall cca 4
BIm dlouhych, které umoznuji méreni MALDI-MSI s vy$Sim prostorovym rozliSenim. Optimalizovanad metoda byla
pouzita pro porovnanim distribuce lipidd THY-Tau22 a kontrolnich vzork(. Porovnani distribuce lipid{ statistickymi
metodami neodhalilo Zadné vyznamné zmény. Vysledky naznacuji, Ze zmény v lipidech (jejich sloZeni a koncentrace)
pravdépodobné nejsou spojeny s akumulaci hyperfosforylovaného Tau proteinu v THY-Tau22 mysSim modelu
neurodegenerace. Tato prace byla realizovana v ramci projektti OPPK CZ.2.16/3.1.00/21537 a CZ.2.16/3.1.00/24503
za podpory projektu NPU | LO1601. Dale byla podporena projektem RVO 61388963.



C4: Membrane depolarization and aberrant lipid distributions in the neonatal rat brain following hypoxic-
ischaemic insult

Dominika Luptdkoval), Ladislav Baciak2), Tomas Pluhaéekl,3), Anton Skribal), Blanka Sediva1), Ivo Juranek4),
Vladimir Havlicek1)

1)Institute of Microbiology of the Czech Academy of Sciences, Prague 4, 142 20, Czech Republic, 2)Slovak University of
Technology, Central Laboratories, Bratislava, 812 37, Slovakia, 3)RCPTM, Department of Analytical Chemistry,
Olomouc, 771 47, Czech Republic, 4)Institute of Experimental Pharmacology and Toxicology, Centre of Experimental

Neonatal hypoxic-ischemic (HI) encephalopathy is among the most serious complications in neonatology. Despite
adaptation of the therapeutic hypothermia into standard neonatology care, adjuvant treatment is needed. A six-
hour time period of the Hl insult (HIl) is critical for diagnosis and effective therapeutic intervention. Using Rice-
Vannucci’s model, comprising the permanent ligation of left common carotid artery in 7-day-old rats and their
exposure to 90 min hypoxia at 34 °C (8% oxygen), we studied the immediate (0 hour), subacute (36 hour) and late
(144 hour) responses of the neonatal brain by in vivo diffusion-weighted magnetic resonance imaging (DW-MRI), in
situ molecular MALDI mass spectrometry imaging (MALDI MSI), elemental laser ablation inductively coupled plasma
MSI (LA-ICP-MSI) and light microscopy. Cerebrospinal fluid, plasma and urine samples were collected from Hl
affected rats at 36 hours after the Hll and analyzed by liquid chromatography MS (LC-MS). In vivo experiments
showed that the immediate edema response due to HIl was of cytotoxic origin. At the striatal level, the MSI revealed
an aberrant plasma membrane distribution of Na+ /K+ ions in the edema-affected areas also apparent in the MR
measurements demonstrating intracellular water accumulation. During the subacute phase, an incipient
accumulation of an array of N-acylphosphatidylethanolamine (NAPE) molecules was detected in the Hl-affected
brains and both the cytotoxic and vasogenic types of edema were detected. Moreover, abnormal distributions of
the monosialogangliosides GM2 and GM3 were observed. During the late stage, a partial restoration of the brain
tissue was observed in the in vivo and in situ studies. Specific molecular changes may be further utilized in
neonatology in proposing and testing novel therapeutic strategies for the treatment of neonatal hypoxic-ischemic
encephalopathy. Detection of promising biomarkers in body fluids can help to intervene in time and to individualize
care by enabling assessment of the treatment efficacy.



D1: Analyza jednorozmérnych a vicerozmérnych dat

David Friedecky, Alzbé&ta Gardlo, Julie Rendlova, Radana Karlikova, Stépan Koufil, Katefina Mi¢ova, Tomas Adam

Laborator metabolomiky, Lekarska Fakulta, Univerzita Palackého v Olomouci & Oddéleni klinické biochemie, Fakultni
nemocnice Olomouc

Statisticka analyza biologickych dat ¢asto predstavuje pro chemiky tézko uchopitelny problém. Vysledky
statistickych test( jsou natolik abstraktni, Ze je tendence se vyhnout komplexnimu statistickému vyhodnoceni.
Pochopit uskali a kriticka mista jednotlivych statistickych testd je pak problematika sama o sobé a i pfes snahu
statistikd se jen velmi tézko hleda spolecny jazyk. V prispévku budou prezentovany parametrické i neparametrické
jednorozmérné metody, nesupervizované i vicerozmérné metody, problematika odlehlych hodnot, spravné
nastaveni experimentu, grafické znazornéni vysledk(/dat a dalsi. Nejedna se o encyklopedicky prehled testd, ale o
pokus ukdzat, jak se divat na data a umét si vytvofit vlastni realisticky pohled na vysledky v porovnani s daty, ktera
vstupuji do analyzy. grantova podpora: GA CR 18-12204S, NPU | (LO1304)



D2: Omega-3 index v ¢eské populaci

Marina Oseeva (1), Veronika Paluchova (1), Petr Zacek (2), Petra Janovska (1), Jan Kopecky (1), Ondrej Kuda (1)
(1) Institute of Physiology of the Czech Academy of Sciences, Videnska 1083, 14220 Praha 4, Czech Republic

(2) Proteomics Core Facility, Faculty of Science, Charles University, Division BIOCEV, Vestec, Czech Republic.

Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are omega-3 fatty acids, essential nutrients for health;
however, mammals are barely unable to synthesize it and obliged to consume fish and fish-oil products. The aim of the
study as a part of QUALITAS project is to explore omega-3 index of people who live in Czech Republic. For this purpose
red blood cells were collected from volunteers and treated with a mixture of water, methanol and tert-butyl methyl
ether to extract triglycerides. Triglycerides were converted into fatty acid methyl esters (FAMEs) by transesterification
using methanol with sodium methoxide as a catalyst. FAMEs profile was measured by two-dimensional gas
chromatography coupled with mass spectrometry.

This work is supported by the project BIOCEV (CZ.1.05/1.1.00/02.0109) through the European Regional Development
Fund and the Czech Science Foundation (Project No. 18-04483S)



D3: Effect of dietary eicosapentaenoic and docosahexaenoic acid on lipopolysaccharide-induced
inflammation in pigs

Tomds Komprda, Petra Ondrackova, Monika Vicenova, Veronika Rozikova, Martin Faldyna

Mendelova univerzita v Brné; Viyzkumny ustav veterindrniho lékarstvi Brno

A hypothesis that eicosapentaenoic acid (EPA) + docosahexaenoic acid (DHA) ingested at an amount of 100 mg/kg of
live weight and day (administered in the form of fish oil, FO) ameliorates a systemic inflammation was tested. Two
groups of pigs of 8 animals each were fed 70 days a diet with either FO (F) or a control diet with palm oil (P). Pigs were
challenged i.v. by lipopolysaccharide, after 3 h were sacrificed, and blood, liver and visceral adipose tissue (VAT)
samples were taken. Less neutrophils (16.8% v. 28.8%; P<0.05) were found in the F-leukocytes of the peripheral
blood; F-pigs had lower (P><0.05) percentage of the swine leukocyte antigen-D-related CD163+ (SLA-DR+ CD163+)
macrophages in the VAT (15.4% v. 21.8%) and lower expression of the SLA-DR-CD163+ surface molecules of the VAT
macrophages. No difference ( P>0.05) between F- and P-pigs in the peroxisome proliferator-activated receptor vy,
GPR120, Adiporl and Adipor2 (adiponectin receptor) gene expression, respectively, was established; plasma
adiponectin was the same (21.1 ng/ml) in F- and P-pigs. In comparison with the P-pigs, increased expression of the
lipopolysaccharide-binding protein (LBP) gene and intercellular adhesion molecule 1 (ICAM1) gene was found out in
the liver of the F-pigs; expression of the tumor necrosis factor a (TNFa) gene was higher in the liver but lower in the
VAT of the F-pigs ( P<0.05). The F-pigs had higher ( P><0.05) plasma concentration of both anti-inflammatory cytokine
interleukin-4 (0.46 v. 0.04 ng/ml) and pro-inflammatory TNF-a (13.41 v. 7.72 ng/ml). It was concluded that dietary
EPA+DHA at the tested amount had a negligible effect on expression of the evaluated receptor genes and plasma
adiponectin, and had an ambiguous effect on expression of cytokine genes and plasma cytokine



D4: Glucose and fructose differently affect hepatic fat content immediately after a high-fat load - magnetic
resonance spectroscopy study

Jan Kovéft, Tereza Blahovd, Miloslav Drobny, Petr Sedivy, Monika Dezortova, Katefina Zemdnkova, Milan Hajek

Institut klinické a experimentdIni mediciny, Praha

Aim:

As non-alcoholic fatty liver disease becomes a major health issue, the mechanisms responsible for an increased
hepatic fat content (HFC) need to be better understood. Therefore we tested whether high-fat load can induce the
change of HFC detectable by magnetic resonance spectroscopy (MRS) during 6 hours and whether such an effect can
be modified by dietary carbohydrates.

Methods:

10 healthy volunteers (BMI: 26.9+2.7kg/m2; HFC 1.8+0.8%) underwent 5 experiments lasting 8 hours. HFC was
determined using MRS three times in each experiment — after overnight fast and three (T=3h) and six hours later
(T=6h). Plasma triglyceride, NEFA, glucose, and insulin were monitored throughout the experiments. The
experiments differed by the food given to subjects after first HFC determination:

¢150g of fat (dairy cream) at T=0h;

¢150g of fat (T=0h) and 3 x 50g of glucose (T=0h, T=2h T=4h);

¢150g of fat (T=0h) and 3 x 50g of fructose (T=0h, T=2hT=4h);

*3 x 50 g of glucose (T=0h, T=2h, T=4h);

efasting

Results: HFC increased to 119+19% six hours after administration of fat and to 117+17% after fat with fructose. HFC
did not change after administration of fat with glucose nor during fasting and decreased to 85+13% after
administration of glucose alone. The HFC changes corresponded to changes in plasma NEFA and TG.

Conclusion:

High-fat load induces the increase of HFC and such an effect is modified by dietary carbohydrates.

Supported by Ministry of Health of the Czech Republic, grant nr.16-28427A and MH CZ-DRO (IKEM, IN 00023001). All
rights reserved.



D5: BUME Application Adapted to the Bravo Liquid Handler

Anthony Zerlin

HPST

The Bravo Liquid Handler is a very flexible instrument that is widely used for many applications. Recently a Lars Lofgren
et. al. in Sweden developed an application on their Bravo reflecting the BUME protocol for chloroform-free total lipid
extraction. This presentation will show the key features of the Bravo and the process and protocol on BUME that was
developed and shown.



E1: Aminooxy lipids for orthogonal binding of polysaccharides onto liposomes via click chemistry:
application for drug targeting and construction of molecular adjuvants.

Jaroslav Turanekl, Eliska Bartheldyovdl, Josef Masek1, Pavlina Turdnek-Knotigoval, FrantiSek Hubatkal, Jan Kotoucek1,
Roman Effenberg2, Miroslav Ledvina2, Ema Paulovi¢ova3, Milan Raskal,4

1) Veterinary Research Institute, Brno; 2) University of Chemistry and Technology Prague; , 3) Institute of Chemistry,
Center for Glycomics Slovak Academy of Sciences; 4) Faculty of Medicine and Dentistry, Palacky University Olomouc

New synthetic aminoxy lipids are designed and synthesized as building blocks for the formulation of functionalised
nanoliposomes by microfluidisation using a NanoAssemblr®. Orthogonal binding of hyaluronic acid or mannan onto
the outer surface of functionalised nanoliposomes via aminoxy coupling (N-oxy ligation) is achieved at hemiacetal
function of hyaluronic acid and the structure of hyaluronic acid-liposomes and mannan liposomes is visualised by
transmission electron microscopy and cryo- transmission electron microscopy. Observed structures are in a good
correlation with data obtained by dynamic light scattering (size and Z-potential). In vitro experiments on cell lines
expressing CD44 receptors demonstrate selective internalisation of fluorochrome-labelled hyaluronic acid-
liposomes, while cells with down regulated CD44 receptor levels exhibit very low internalisation of hyaluronic acid-
liposomes. Liposomal manna was proved as immunomodulator in human and mice dendritic cells. Method based
on microfluidisation mixing was developed for preparation of monodispersive unilamellar liposomes containing
aminoxy lipids and orthogonal binding of hyaluronic acid onto the liposomal surface was demonstrated. These
hyaluronic acid-liposomes represent a potentially new drug delivery platform for CD44-targeted anticancer drugs as
well as for immunotherapeutics and vaccines. The structure of mannan-liposomes was visualized by transmission
and scanning electron microscopy, including immunogold staining of recombinant mannan receptor bound onto
mannosylated-liposomes. Observed structures are in a good correlation with data obtained by DLS, NTA, and TPRS
methods. In vitro experiments on human and mouse dendritic cells demonstrate selective internalization of
fluorochrome-labelled mannan-liposomes and their ability to stimulate DC was comparable to lipopolysaccharide.



E2: LC/MS/MS Lipidomics Analysis using HILIC Separation and QTRAP quantitation

Tomas Korba

AMEDIS, Praha

Single injection targeted LC-MRM method for quantitation of more than 1300 lipid molecular species was developed
using HILIC separation, fast polarity switching and Scheduled MRM acquisition. Various internal standard strategies
enable relative and absolute quantitation. The performance of the method was demonstrated in bovine heart extract
and brain lipidome analysis.



E3: Enantiomeric separation of triacylglycerols containing very long chain fatty acids

Tomas Rezanka

The Czech Academy of Sciences, Institute of Microbiology, Videriska 1083, 142 20 Prague 4, Czech Republic

Enantiomers of triacylglycerols (TAGs) containing any combination of very long chain fatty acids(VLCFAs) and/or very
long chain polyunsaturated fatty acids (VLCPUFAs) with diolein, dilinolein anddidocosahexaenoin were synthesized.
Gradient non-aqueous reversed-phase high-performance liquidchromatography/high resolution atmospheric
pressure chemical ionization-tandem mass spectrometry(NARP-HPLC/HRMS2-APCI) and chiral liquid
chromatography were used for the separation and iden-tification of molecular species of these TAGs. Further, NARP-
LC and chiral LC were used to separatenatural mixtures of TAGs obtained from four natural sources, i.e. ximenia oil
(Ximenia americana), greenalga (Botryococcus braunii), brewer’is yeast (Saccharomyces pastorianus) and a
dinoflagellate (Amphidiniumcarterae). The ratio of regioisomers and enantiomers in individual samples was
determined and a hypoth-esis has been confirmed on the biosynthetic pathway of natural TAGs, which is based on
the preferentialrepresentation of VLCFAs and VLCPUFAs in the sn-1 position of the glycerol backbone.



E4: Toxikolipidomika: nova oblast zkoumani toxicity a bezpecnosti cizorodych agens

Miroslav Machala

Vyzkumny ustav veterindrniho lékarstvi, Brno

Lipidomika je rychle se rozvijejici obor, nicméné je dosud mdlo informaci o efektech cizorodych agens jako jsou viry,
|éc¢iva a environmentalni chemické kontaminaty na lipidom bunék. Na prikladu studia hladin sfingolipidd (latek,
které maji svou strukturni roli v membrdanach, ale jsou zaroven lipidnimi signalnimi molekulami) v bunécnych
modelech bude ukazano, jak uvedené agens moduluji hladiny sfingolipid(i (napt. inhibici dihydroceramiddesaturazy)
a jaké tyto modulace maji konsekvence na osud bunék (zastaveni bunécéného cyklu, stres endoplasmatického
retikula, indukci apoptdzy, inhibici mezibunécné komunikace atd.). Budou prezentovana data, které kombinuji
LC/MS/MS analyzy sfingolipid(l se stanovenim exprese genu a proteinl zapojenych do metabolismu sfingolipidd i do
regulaci uvedenych bunéénych procesd. [Tyto studie byly podpofeny projektem OPVVV MSMT "FIT".]



E5: SniZeni reperfuznich arytmii po chladové adaptaci je provazeno zvySenym podilem n-3 PUFA v srdci
potkana

Vebr Pavel, Marvanova Aneta, Hornikova Daniela, Vecka Marek, KolaF Frantisek, Novakova Olga a Zurmanova Jitka

Karlova Univerzita, Praha, PFFUK, Katedra fyziologie

Choroby srdce, zejména ischemicka choroba srdecni, jsou nejcasté;jsi pricinou umrti ve vyspélych zemich. Proto
soucasny vyzkum hleda zplsoby jak posilit endogenni protektivni drahy v srdci. V nasi studii jsme vychazeli z
predpokladu, Ze otuzovani, tzn. adaptace na chlad, ma benefi¢ni ucinky na kardiovaskularni systém. Cilem nasi

prace bylo zmérit pocet a zavaznost ischemicko-reperfuznich arytmii a zaroven stanovit podil antiarytmickych n-3
polynenasyscenych mastnych kyselin (n-3 PUFA) ve fosfolipidech (PLP) myokardu potkana. Potkany kmene Wistar
(200g) jsme vystavili 5-tydennimu chladu (CL, 621°C, ve dvojicich, podestlané) a nasledné 2-tydenni regresi pfi
kontrolni teploté 26°C (CLR). Arytmie byly sledovany v pribéhu ischémie levé komory, ktera byla navozena podvazem
levé koronarni artérie na ventilovaném zvireti v hluboké anestezii, a ndsledné 3-hodinové reperfuzi. Mastné

kyseliny byly stanoveny ze sept zmrazenych v tekutém dusiku nasledovné. Z lipidového extraktu myokardu byly
pomoci TLC izolovany fosfolipidy. Nasledné byly pfipraveny metylestery mastnych kyselin, které kvantitativné
analyzovany pomoci GC. Nase vysledky ukazaly sniZeni reperfliznich arytmii po CL 0 40% a soucasné zvyseni n-3 PUFA
v PLP srdce 0 20%, zatimco po dvou tydnech regrese tyto zmény odeznély. Zavérem lze fici, Ze zvyseni n-3 PUFA v PLP
myokardu se mlze podilet na antiarytmickém ucinku chladové adaptace.



P1: A new method for the identification of double bond positions using aldrithiol-2 and electrospray mass
spectrometry

Timotej Strmen (a,b), Josef Cvacka (a,b)

a) Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences, Mass Spectrometry Group,
Flemingovo nam. 166 10 Prague 6, Czech Republic b) Department of Analytical Chemistry, Faculty of Science, Charles
University in Prague, 128 43 Prague 2, Czech Republic

Unsaturated lipids are very important components of numerous biochemical processes. The positions of their
double bonds have significant implications for their chemical, biochemical and biophysical roles. Mass

spectrometry is a useful technique for structural characterization of compounds via fragmentation. However, the
fragmentation spectra of unsaturated lipids mostly do not reveal the double bond location in their molecules,
therefore an appropriate derivatization is needed. Several derivatization methods have been developed, mostly for
electron ionization mass spectrometry. In our work, a new derivatization method with aldrithiol-2 (2,2’-dipyridyl
disulfide) is being developed. Aldrithiol-2 introduces a pyridine ring into the lipid molecules making them detectable
with electrospray mass spectrometry. Compared to widely used dimethyl disulfide (DMDS) derivatization,
aldrithiol-2 does not form cyclic adducts when the double bonds are too close to each other. Several unsaturated
compounds were derivatized with aldrithiol-2, including hydrocarbons, fatty alcohols, fatty acids or their methyl
esters and amides and triglycerides. The double bond position was established from the MS2 spectra for most
lipids. In case of triacylglycerols, additional step (MS3) was required. In addition to aldrithiol-2, structurally similar
aldrithiol-4 (4,4’-dipyridyl disulfide) was tested as a derivatization reagent. Aldrithiol-4 didn’t react with

unsaturated compounds, therefore the nitrogen position in aldrithiol plays a major role in the reaction mechanism.
The reaction mechanism of aldrithiol-2 addition is yet not fully understood. The work was supported from European
Regional Development Fund; OP RDE; Project: "Chemical biology for drugging undruggable targets (ChemBioDrug)"
(No. CZ.02.1.01/0.0/0.0/16_019/0000729).



P2: Fatty Acid Esters of Hydroxy Fatty Acids in Vernix Caseosa

Aneta KaluZikova, Vladimir Vrkoslav, Josef Cvacka

UOCHB AV CR, Univerzita Karlova

The aim of this study was to develop and optimize an analytical method for structural characterization of a new
group of lipids in vernix caseosa. Vernix caseosa caseosa is a white, creamy, naturally occurring biofilm that coats
the skin of a human fetus from the last trimester of pregnancy. It is a very complex matrix, unique for humans, that
consists of water (80%), proteins (10%) and lipids (10%). Fatty acid esters of hydroxy fatty acids (OAHFAs) were
identified for the first time in vernix caseosa using liquid chromatography coupled with mass spectrometry. OAHFAs
were isolated from the total lipid extract in two steps by adsorption chromatography on silica gel coated plates.
Chromatographic separation of OAHFAs was performed on a non-aqueous reversed-phase HPLC with two Nova-Pak
C18 columns connected in series (a total length of 45 cm) and using methanol:2-propanol (5mmolar ammonium
acetate) isocratic conditions for elution. The analytes were detected as deprotonated molecules by Orbitrap mass
spectrometer equipped with electro-spray ionization source. Their structures were elucidated using tandem mass
spectrometry with MS and MS2 steps in data-dependent mode.. The most abundant OAHFAs contained saturated w-
hydroxy fatty acid and doubly unsaturated fatty acids.



P3: The Effects of Omega-O-Acylceramides on Microstructure and Permeability of Model Skin Lipid
Membranes

Lukas Opalkal, Andrej Kovacik1, Jaroslav Maixner2, Katefina Vavroval

1 Faculty of Pharmacy, Charles University, Hradec Krdlové 500 05, Czech Republic, 2 University of Chemistry and
Technology Prague, Prague 166 28, Czech Republic

Omega-0-acylceramides (acylCer) are a subclass of ceramides (Cer) with an ultralong N-acyl chain (most usually 30
or 32 carbons), esterified in w-position with linoleic acid. AcylCer are crucial components of mammalian skin
permeability barrier and they are responsible for the formation of so-called long periodicity lamellar phase (LPP, 12-
13 nm), which is essential for preventing water loss from the body. Decreased levels of acylCer in stratum corneum
and disruptions in LPP accompany several skin diseases, such as atopic dermatitis, lamellar ichthyosis or psoriasis.
In this work we studied how the concentration and structure of acylCer influence the organization and permeability
barrier properties of model lipid membranes. For this purpose, two models with different complexity were
constructed. For the simple model membranes (composed of acylCer EOS, Cer NS, lignoceric acid, cholesterol and
cholesteryl sulfate), the LPP formed at 10% of acylCer EOS (of the total Cer) and the short periodicity phase
disappeared at 30% of acylCer EOS. Surprisingly, membranes with the observed LPP had higher permeabilities
compared to control membrane (without acylCer). In the complex models (composed of acylCer EOS, EOP, EOdS or
their mixture, six-component mixture of Cer, free fatty acid mixture, cholesterol and cholesteryl sulfate), acylCer
decreased the membrane permeability to model permeants (theophylline and indomethacin) in most membranes,
with the exception of membranes with acylCer EOP, which disrupted the membrane in higher concentrations. The
XRPD showed the best formation of LPP in the most complex model with the acylCer mixture, the individual acylCer
form the LPP only at higher concentrations. The relationships between acylCer structure, LPP formation and
permeability barrier function seem to be more complicated. The lipid heterogeneity is essential, because only the
most complex model with nine Cer subclasses mimicked both the organization and permeability of stratum
corneum lipid membranes.



P4: Determination of Gangliosides and Other Polar Lipids Between Kidney Tumor and Surrounding Normal
Tissues Using HILIC/ESI-MS
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The hydrophilic interaction liquid chromatography coupled to negative-ion electrospray ionization mass
spectrometry (HILIC/ESI-MS) has been validated for quantitative analysis of gangliosides and other polar lipid
classes in human kidney tissues. The method was applied for determination of 20 tumor kidney tissues (clear cell
renal cell carcinoma, ccRCC) and 20 surrounding normal tissues. The HILIC/ESI-MS method in negative ion mode
allowed us to identify and quantify 115 lipid species from 7 classes (SulfoHexCer, SulfoHex2Cer, GM3, PS, PI, LPI, and
PG) and subsequent multivariate data analysis. Unsupervised PCA and supervised OPLS-DA have been used for the
group differentiation, while S-plot allows the identification of most up-regulated (Pl 40:5, Pl 40:4, GM3 34:1, and
GM3 42:2) and down-regulated (Pl 32:0, Pl 34:0, PS 36:4, and LPI 16:0) lipids, which are primarily responsible for the
group differentiation. The present work was supported by project No. 18-12204S Czech Science Foundation.



P5: Steroidal inhibitors of N-methyl-D-aspartate receptors with C-3 amide structural motif: Evaluation of
their inhibitory effect, cytotoxicity and plasma stability
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Pavel Majer1, Ladislav Vyklicky2 Eva Kudoval
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Herein, we report the synthesis, structure-activity relationship study, and biological evaluation of neurosteroid
inhibitors of N-methyl-D-aspartate receptors that employ an amide structural motif, relative to pregnanolone
glutamate (PAG) — a compound with neuroprotective properties. Our results demonstrate that all compounds were
found to be more potent NMDA inhibitors (IC50 values varying from 1.4 to 21.7 uM) than PAG (IC50 = 51.7 uM).
Selected compound 6 was evaluated for its NMDAR subtype selectivity and its ability to inhibit AMPAR/GABAR
responses. Compound 6 inhibits the NMDA receptors (8.3 + 2.1 uM) more strongly than it does the GABA and AMPA
receptors (17.0 £ 0.2 uM and 276.4 + 178.7 uM, respectively). Next, compounds 3, 5-7, 9, and 10 were not associated
with mitotoxicity, hepatotoxicity nor ROS induction. Lastly, we were able to show that all compounds 1-11 has
improved rat and human plasma stability over PAG.



P6: Sledovani hladiny trans mastnych kyselin v materském mléce.
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Negativni vliv trans mastnych kyselin (TFA) je postupné odkryvan a sledovan od roku 1993 kdy je prvni studie spojila s
rozvojem kardiovaskuldrnich onemocnéni[1]. Dnes je dobfe znam jejich vliv na zvySeni hladiny LDL-cholesterolu a
snizeni hladiny HDL cholesterolu. Déle jsou spojovany s produkci prozanétlivych cytokin( vznikem endotelialni
disfunkce, zhorSeni inzulinové rezistence [2] a vlivem na imunitni systém[3]. Pfijem TFA by tedy mél byt co nejnizsi jak
uvadi Evropskd agentura pro bezpecnost potravin EFSA, pripadné by TFA neméli tvorit vice jak 1% denniho
energetického pfijmu dle doporuceni WHO. Cilem nasi prace bylo stanovit hladinu TFA v materském mléce ziskaném
od 50ti prazskych matek.

Vzorek byl pfipraven pfimou esterikaci ¢i transesterifikaci 100 ml materského mléka spole¢né s internim

standardem (C13:0) a to varem s esterifikacni smési obsahujici methanol, toluen a acetylchlorid. Na plynovy
chromatograf s FID detektorem byl nastfiknut 1 ml toluenu obsahujici vzniklé methylestery mastnych kyselin.
Analyza probihala na dvou spojenych kolonach a to SLB-IL111 (100 m x 0,25 mm x 0,2 mm, Supelco, Bellefonte, PA,
USA) a koloné SP-2560 (100 m x 0,25 mm x 0,2 mm, Supelco, Bellefonte, PA, USA). Mobilni fazi byl vodik o pratoku 1,7
ml/min.

Zjistény pramérny obsah TFA v 50ti vzorcich matefského mléka byl 0,9 £ 0,27 hmot. % ze sumy vSech mastnych
kyselin. Pfi srovnani s podobnym prizkumem z roku 2007 vychazi tato hodnota 3-4x nizsi[4]. Spojeni dvou
stometrovych kolon umozZnilo provést detailnéjsi analyzu trans C18:1 izomer0 tvoficich vice nez polovinu vSech TFA.
Nejvétsi ¢ast ze sumy TFA pripada kyseliné trans-vakcenové 27,3 %, kyseliné trans-10-oktadecenové 16,3 % a

kyseliné elaidové 12,6 %.

Tato prace vznikla s podporou projektu PROGRES Q36 Univerzity Karlovy v Praze a projektu Grantové agentury Ceské
republiky GA18-04902S.

[1] Willett W.C., Stampfer M.J., Manson J.E., Colditz G.A., Speizer F.E., Rosner B.A. Lancet 341, (1993), 581-585.

[2] Mozaffarian D., Aro A., Willett W.C., Eur J Clin Nutr. (2009), 63 Suppl 2, 5-21.



P7: PROBING THE ROLE OF CERAMIDE POLAR HEAD IN MODEL SKIN LIPID MEMRANES: PERMEABILITY AND
BIOPHYSICS
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Ceramides (Cer), cholestereol (Chol), free fatty acids and cholesteryl sulfate (CholS), i.e. the main barrier lipids form
lamellar structures in the uppermost layer of the skin, the stratum corneum (SC). In this study, we focused on the
structure of the ceramide polar head. We aimed to investigate the behavior of non-physiological sphingosine Cer
analogues (CerNS) with 24 carbons acyl (from lignoceric acid; LIG): 1-deoxy-CerNS, 3-deoxy-CerNS and N-Me-CerNS in
model lipid membranes to elucidate the effect of hydroxyls in C1 or C3 positions and N-linked methyl group. We
synthesized non-natural ceramide CerNS analogues and these analogues were studied in model membranes. Model
lipid membranes were prepared as molar mixtures of CerNS (or 1-deoxy-CerNS or 3-deoxy-CerNS or N-Me-CerNS), LIG
and Chol (1:1:1: molar ratio) with a small addition of CholS (5 wt%). The electric impedance, the water loss through
the membrane and the flux of model drugs (theophylline and indomethacin) of the model membranes were
investigated to define their barrier characteristics. Moreover, using X-ray powder diffraction and infrared
spectroscopy (ATR-FTIR) we studied the model membrane biophysics, such as phase behavior, lamellar and lateral
packing and lipid miscibility. The change in ceramide polar head, such as the absence the hydroxyl function in
position 1 or 3 or the methylation of the nitrogen leads to a distortion of lipid multilayers in the SC model
membranes. We would like to acknowledge the Czech Science Foundation (16-25687J) and Charles University (SVV
260401).



P8: In vitro model of atopic dermatitis for testing barrier repairing agents
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Atopic dermatitis (AD) is an inflammatory disease with characteristically reduced skin barrier properties. This
phenomenon is caused by a lower content of lipids in the uppermost skin layer — stratum corneum (SC). Opposed to a
current treatment of AD with corticoids, restoring skin barrier with native skin lipids appears to be a promising
therapy with minimum side effects. For testing the effectivity of these lipid formulation, a suitable in vitro model of
the skin with disrupted barrier is needed. For the similarity with human tissue, our model was based on a skin from
pig ears. Three different ways of skin barrier disruption were tested: i) tape stripping (based on removing SC layers
with an adhesive tape), ii) lipid extraction with organic solvets and iii) barrier disruption by sodium lauryl sulfate
(SLS). The level of barrier disruption was investigated by ATR-FTIR spectroscopy and permeation studies and
parameters of each method (e.g. number of strips, length of exposure to the disrupting media and its concentration)
were modified to reach significant changes between non-disrupted skin and our model. The developed in vitro
model was used for preliminary testing of formulations with SC lipid mixtures as a barrier recovery agent. We
observed changes in permeation characteristics through our in vitro model treated with the lipid mixtures
compared to the untreated damaged skin.



P9: Vyvoj lipozomalnich nosicti pro obnovu kozni bariéry
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strata cornea. Vhodnou terapii je podani koznich lipid( — ceramid(, topickou cestou. Problém této lécby vsak
predstavuje nizka propustnost kozni bariéry pro fadu latek, mezi které se radi pravé i ceramidy. Tato prace je
zamérena na formulaci aktivnich latek ceramidu 3 a ceramidu 6 do lipozom( a sledovani G¢innosti této formulace na
obnovu poskozené koZni bariéry. Pomoci vysokotlaké homogenizace byly pripraveny lipozomy s riznymi poméry Cer
3, Cer 6 a phospholiponu ekvimoldrné zastoupenych ku cholesterolu a kyseliné stearové. U téchto formulaci byla
sledovana velikost Castic, polydisperzita smési a ¢asova stabilita. Efekt lipozomalni formulace byl testovan v

soustavé Franzovych cel na poskozené praseci kiiZi. Vzorky byly podrobeny ucinku lipozomu, suspenze lipid{ a vodné
faze lipozomU a nasledné byly porovnany intenzity toku léciva indomethacinu pres takto obnovené kozni bariéry. U
lipozom( byla pozorovana vyssi Ucinnost obnovy oproti suspenzi lipidd a samotné vodné fazi.



P10: Vliv uzivani kotvicniku zemniho na hladinu endogennich steroidii
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Pfirodnich preparaty jsou v posledni dobé stdle oblibenéjsi. K nejpopuldrnéjsim mezi spotrebiteli patfity s
obsahem rostliny Tribulus terrestris, Cesky kotviénik zemni. Tato rostlina je pouZzivana jako takzvané ,zelené
anabolikum“ mezi sportovci, ale existuji i studie kde je pouZzivana pro Ié¢bu erektylni dysfunkce. Tribulus terrestris
obsahuje steroidnim saponiny, které maji ovliviiovat hladinu endogennich steroid( v lidském séru, zejména
testosteronu. Pro presnou kvantifikaci steroidnich latek byla pouzita LC-MS/MS metoda. Déle bylo nutné
optimalizovat zpracovani vzork(, jako nejvhodnéjsi byla vybrana metoda srazeni protein(i podchlazenym
acetonitrilem. V nasi dvojité zaslepené studii bylo 28 dobrovolnikd ndhodné rozdéleno do dvou skupin, kontrolni a
experimentalni. Kontrolni skupina uZivala placebo a experimentalni 48 mg tcinné latky na den. Hladiny
endogennich steroid( byly stanoveny pred zacatkem uzivani pripravkd a nasledné po ¢tyfech a osmi tydnech
suplementace. S namérenymi daty byla provedena statisticka analyza pomoci dvoufaktorové analyzy rozptylu s
opakovanim. | kdyZ u nékterych dobrovolnikl doslo ke zvyseni hladiny testosteronu a nartstu vykonnosti, vysledky
studie nepotvrzuji statisticky vyznamné zmény hladin endogennich steroidl po uZivani pfipravku s obsahem rostliny
Tribulus terrestris.



P11: GCxGC/MS as a tool for study of lipogenesis in white adipose tissue
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A comprehensive two-dimensional gas chromatography with mass detection (GCxGC/TOFMS) was introduced as a
novel analytical tool less than twenty years ago. Since then the technique has become well established due to its
sensitivity, peak resolution, enhanced peak capacity and reproducibilityl. Here we present methods that involve
GCxGC/TOFMS in a biosynthesis study of fatty acids in white adipose tissue. The research strategy was based on
feeding rats or mice with deuterated water. After a certain time of incubation the animals were killed and the white
adipose tissue was dissected and introduced to a transesterification reaction. Products of the transesterification —
fatty acids methyl esters (FAME) and glycerol (silylated prior analysis) - were introduced to GCxGC/TOFMS. We used
the combination of the resolving power of the GCxGC and mass detection for determination of the fatty acids profile
in the tissue and deuterium incorporation in both metabolites. Literature: Almstetter MF. et al.; Anal. Bioanal.
Chem. 402, 1993 (2012). Acknowledgment: This study is supported by the project GACR 18-04483S (Petra Janovska)
and BIOCEV - Biotechnology and Biomedicine Centre of the Academy of Sciences and Charles University
(CZ.1.05/1.1.00/02.0109) from the European Regional Development Fund.
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Liposomes are known for their biocompatible and encapsulation properties and are the most successful drug-
carrier system approved by FDA. Recently new preparation technique based on nanofluidic mixing has been
demonstrated a using microfluidic platform with characteristic mixing profile. The instrument NanoAssemblrTM
(Precission Nanosystems, Canada) was used to prepare nanoliposomes containing metallochelating lipid 18:0 PE
DTPA (Gd) to improve contrast in cryoTEM and resolve individual parts of membrane layers by cryoTEM. The size
distribution was analyzed by DLS (Zetasizer Nano ZSP, Malvern Instruments, UK) and NTA (NanoSight NS500, Malvern
Instruments, UK), liposomes were (114+0.3) nm in diameter with low polydispersity 0.04+0.02. By NMR (Bruker-
BioSpec 94/30 USR, Bruker, GE) measurement, the use of our Gd-liposomes as theranostic has been proven.
Relaxivity was much higher, around 40 mM-1-s-1 compared to common contrast agent for MRI. Using ICP-OES
(ULTIMA 2, Horiba Jobin Yvon, FR) analytical measurement, the precise concentration of gadolinium was terminated
to (9.30+1.49) mg:1-1. This concentration is suitable for potential in vivo experiments. Liposomes can be used as
targeted diagnostic agents and will contain encapsulated APIs for therapeutic use. An important observation was
the detection of lipid membrane fragments in liposomes. This work also experimentally describes the concept of
liposome formulation from a lipid bilayer fragments. This new concept of was proven by modern analytical methods
including cryo-transmission electron microscopy technique, which allows us to observe single liposomes containing
fragment and also double liposomes prior to conversion.

Acknowledgement:

This work was supported by the project "FIT" (Pharmacology, Immunotherapy, nanoToxicology) EF15_003/0000495
funded by the European Regional Development Fund (J.Turanek). Ministry of Health CZ AZV-CR 15-32198A (MR, JT);
and CZ AZV-CR 16-30299A (JT); the project MZE0002716202 and RO0518 of the Czech Ministry of Agriculture.



P13: Protective role of nitro-oleic acid in development of vascular dysfunction
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It is becoming increasingly evidence that nitration products of unsaturated fatty acids represent an important class
of endogenous biological mediators, generated as an adaptive response of organism to oxidative and nitrative
stress. The purpose of our study was to define the role of nitro-oleic acid (NO2-OA) in prevention and treatment of
vascular dysfunction in different models (atrial fibrosis and pulmonary hypertension). The effect of NO2-OA was
tested in different cell types (including macrophages, neutrophils, fibroblasts, endothelial, and smooth muscle

cells) both in vivo and in vitro. Our results showed that NO2-0A significantly improves the heart functions and overall
outcome of animals with atrial fibrosis and pulmonary hypertension. These effects were associated with reduced
polarization of macrophages toward pro-inflammatory and immuno-regulatory subsets, decreased activation of
different signaling pathways as well as production of pro-inflammatory and pro-fibrotic mediators. NO2-OA prevents
pathological activation of endothelial cells characterized by reduced production of pro-inflammatory cytokines and
chemokines, expression of adhesive molecules as well as their transformation to the pro-fibrotic phenotype. In
aggregate, our study provides unique results showing the protective effects of NO2-OA in progression of vascular
inflammation.



P14: Critical assessment of plasma lipidome of patients on total parenteral nutrition
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The total parenteral nutrition (TPN) represents an irreplaceable and life-saving treatment for patients with short
bowel. However, TPN is often associated with serious complications, hepatic injury being one of the most
devastating of them, significantly increasing patients” morbidity / mortality. Also there is limited information if the
metabolic transformation of nutrients acquired directly from plasma differs from that in normal state (healthy
patients). For the purpose of discovering these differences in plasma lipidomes, non-targeted approach based on
reverse phase ultra-high performance liquid chromatography coupled to high resolution mass spectrometry (RP-
UHPLC-HRMS) was used. The sample set comprised from 106 plasma samples of patients on full parenteral nutrition
and 25 control plasma samples from healthy patients. Lipid components of nutrition mixtures were analyzed the
same way. The obtained data were evaluated by both unsupervised and supervised multivariate methods and the
signals common for both infusion and plasma samples were excluded in order to negate the statistical impact of
compounds obtained directly from infusions. The differences between patients and control groups were observed
and several lipids could be obtained as “marker” compounds. As a means of oxidative stress monitoring, several
oxidized lipid groups were profiled. It was found that profiles of oxidized lipids differed significantly and are
generally more abundant in TPN patients group. This work was supported by the “Operational Programme Prague —
Competitiveness” (CZ.2.16/3.1.00/21537 and CZ.2.16/3.1.00/24503), the “National Programme of Sustainability 1” -
NPU | (LO1601 - No.: MSMT-43760/2015) and recived financial support from specific university research (MSMT No
21-SVV/2018. This work was also supported by Ministry of Health of the Czech Republic, grant NV15-28745A. All
rights reserved.
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Ceramides are significant constituents of the stratum corneum (SC), the uppermost skin layer, which is responsible for
skin barrier properties. SC membrane models based on one type of ceramide have been widely described. However, to
better mimic natural skin composition, we prepared and characterized model membranes that contained mixtures of
ceramides (CerNP, CerAP, CerNS) and other SC components. Lipid arrangement, phase and thermotropic behavior were
studied by small angle X-ray scattering and FTIR spectroscopy. Moreover, their permeability for model drugs was testet.
The membranes with CerNP and CerNS showed significant phase separation, even after their phase transition. On the
other hand, the presence of CerAP increased lipid miscibility in the ceramide mixtures. The membranes based on
ceramide mixtures showed different behavior compared with the membranes with only one type of ceramide. The
membrane containing all three ceramides created a highly mixed system with narrow one-step phase transition, which
occurred at the lowest temperatures from all studied samples. Our results suggest that this membrane is the most
suitable model for simulating the SC.



