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Pokyny pro prezentaci plakdatovych sdéleni

Prosime vsechny prezentujici, aby svd plakdtovd sdéleni vyvesili v pribéhu nedélniho vecera nebo pondéiniho dopoledne.
Diskuse u plakdtovych sdéleni budou probihat volné v pribéhu prestdvek na kdvu, pripadné po ukonceni odborného programu.
Hodnoceni plakdtovych sdéleni provedou clenové nezdvislé hodnotici komise a vyberou dva vitéze, ktefi budou ocenéni.
Vyhldseni nejlepsich plakdtovych sdéleni probéhne po ukonceni posledni odborné sekce ve stredu 17.05.2023.
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Jedna z nepostradatelnych ¢asti farmakologického vyzkumu 1é¢iv se zaobira vazebnou
studii mezi 1é¢ivy a sérovymi proteiny. Z teorie je znamo, ze sérové proteiny funguji jako
transportni molekuly, ale v zavislosti na vazebné afinité i jako zasobniky 1é¢iv, kdy pouze volna
frakce 1éciva je biologicky aktivni. Ze znalosti vazebnych parametrti jednotlivych 1é€iv
s plazmatickymi proteiny vyplyvd nastaveni vhodné terapeutické davky léCiva. Coz je
kritickym bodem i u podavani antiepileptik. Pti epilepticke 1écbe se 1€¢iva dokonce kombinuji.
Kwvili tomu maze dochézet k jejich vzajemnému vytésnovani z navazaného proteinu, navyseni
aktivni koncentrace antiepileptika v séru a k naslednym nezadoucim G¢inkim. Vazebné studie
a vyvoj novych metod k ziskani co nejvétsiho mnozstvi informaci o vazbé je proto velmi
zadanym aspektem. Nejzastoupen&jSim proteinem v krvi je sérovy albumin. Z toho duvodu je
pravé albumin nejhojnéji zkoumanym a popisovanym sérovym proteinem ve Vazebnych
studiich. Tato prace je zaméfena na studium sérového albuminu s antiepileptiky pomoci
kapilarni elektroforézy. Metoda umoznuje plnou automatizaci, miniaturizaci, méfeni analyzy

v fadu jednotek minut a simulaci fyziologickych parametri bez znaceni a imobilizaci analyti

[1], [2].
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Spontaneous tumor regression is widely accepted. We have observed this phenomenon
in multiple myeloma patients who developed an aplastic anemia-like syndrome after high-dose
therapy with autologous stem cell transplantation. High titers of serum anti-CA | autoantibodies
were observed in patients with Hodgkin’s disease, multiple myeloma, and some other malignant
diseases, who developed aplastic anemia syndrome and spontaneous tumor regression after the
high dose therapy combined with the autologous stem cell transplantation. The health condition
of patients strongly correlates with the level of these antibodies. When antibody levels decline,
worsening the patient condition and relapse of the disease appear [1]. We developed mouse
monoclonal 1gG antibody (mAb 2B8) against human CA I. Using the epitope extraction, and
the phage display library, we found that the sequence DFWTYP corresponding to amino acids
191-196 of CA I is essential for interacting with mAb 2B8. A serological proteome analysis
revealed that immunoreactive spots occur in CA | (+/-) cell lines. Some of them belonged to
the CA I and some to the enzyme called a-enolase 1 (Enol). Identification of in gel-digested
spots were determined by MALDI Orbitrap mass spectrometry analysis. In addition to anti-CA
I autoantibodies, the patient’s serum contained also a significantly higher titer of autoantibodies
against a-enolase (anti-Enol). No reactivity against this protein was observed in the control
sera. Therefore, the quantity and the quality of these antibodies seem to be crucial in the

described phenomena.



This study was supported by a grant from the Slovak Reseach and Development Agency APVV
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Tear fluid contains a complex mixture of mucin-like proteins, which are highly
O-glycosylated and are responsible for the wettability, lubrication, and barrier function of the
ocular surface. The post-translational modifications may reflect the state of health and glycans
can thus serve as potential biomarkers of ocular diseases. The objective of this study was to
develop an analytical method for the determination of glycan profiles as a possible diagnostic
tool for ocular rosacea disease.

In the first step of the analysis, O-glycans are released from glycopeptides by reductive
B-elimination. The released glycans are then analyzed by UHPLC-HRMS (ultra-high-
performance liquid chromatography coupled with high-resolution mass spectrometry) in HILIC
(hydrophilic interaction chromatography) mode. The development of the method was focused
on improving the peak shape and sensitivity. These parameters were improved by optimization
of injection volume and sample solvent composition. Moreover, the initial composition of the
mobile phase at the gradient start was found to be important. A fast initial ramp from 85% to
70% ACN used at the beginning of the gradient resulted in the further improvement of peak
shape.

After analysis of 120 samples of tear fluid, more than 80 O-glycans were identified.
Their retention times were highly correlated with the number of saccharide units in the
molecule. The detected O-glycans consisted of N-acetylhexoseamine, hexose, sialic acid,
fucose, and sulfate. The glycans without bound sulfates were found to be more typical for

rosacea patients, whereas sulfated glycans are more prevalent in healthy controls.
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Chromatograficka separace Siroké skupiny metaboliti flavonoida a jejich selektivni
stanoveni piedstavuje naro¢nou analytickou vyzvu zejména z diivodu riznorodosti fyzikalné-
chemickych vlastnosti jednotlivych metaboliti. Navic vétSina metabolitd poskytuje pfi
disociaci v iontovém zdroji a pfi kolizi indukované disociaci podobné prekurzorové a
produktové ionty, coz vyzaduje dostate¢nou chromatografickou separaci téchto metabolitt.

Cilem této studie je vyvinout metodu pro selektivni stanoveni 4 flavonoidi, 6
nizkomolekularnich fenolickych kyselin a fenolt, a jejich 5 konjugovanych forem v plazmé
pomoci ultra-vysokoucinné kapalinové chromatografie ve spojeni s tandemovou hmotnostni
spektrometrii (UHPLC-MS/MS). Pro dosazeni dostate¢né chromatografické separace
izomernich a strukturné podobnych sloucenin bylo provedeno testovani rtiznych druhii
staciondrnich a mobilnich fazi a také optimalizace gradientového profilu. Protoze nebylo mozné
dostate¢n¢ chromatograficky separovat vSechny strukturné podobné metabolity, naptiklad
kvercetin sulfat a kvercetin glukuronid, velky diraz musel byt kladen také na vybér vhodnych
SRM ptechodi pro tyto metabolity. Pro selektivni a spravné stanoveni téchto metabolit bylo
nutné vybrat prekurzorové a produktové ionty, které nebyly poskytovany ostatnimi
koeluujicimi metabolity. Dva SRM ptechody byly vybrany pro kazdy analyt. Jako vhodny
zpusob ptipravy vzorkt bylo zvoleno srazeni proteini, které nesmélo zahrnovat krok odpaieni
a rekonstituce kvuli nizké stabilit¢ analyti a jejich rizné rozpustnosti. Proto typ a objem
srazeciho rozpoustédla vyznamné ovlivnil slozeni nastfikovaného rozpoustédla a citlivost
metody. Metoda UHPLC-MS/MS byla validovana a pouzita pro analyzu vzorkd potkani
plazmy k urceni farmakokinetickych profilti analyzovanych metabolitd.

Studie byla podporena projektem EFSA-CDN (No. CZ.02.1.01/0.0/0.0/16_019/0000841)
spolufinancované EFRR a projektem AZV 02-00135.
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Separation of enantiomers of anesthetic drug ketamine and its metabolites norketamine,
dehydronorketamine, and hydroxynorketamine using CE-ESI/MS is presented. A dual chiral
selector system consisting of ammonium salts of highly sulfated - and y-cyclodextrins injected in
two consecutive zones (16 % of total capillary length for each of them) was used for the separation.
In contrast to the previously published separation of racemic ketamine and its metabolites utilizing
a fused silica capillary with positive PAMAPTAC coating [1], in this study, the chiral separation
was performed in a fused silica capillary with negative PAMAMPS coating [2] of low charge
density. The PAMAMPS coating minimized cyclodextrins-wall interactions and improved
repeatability of the measurements. The achieved resolutions were higher than 4.5 for enantiomer
pairs of all above compounds and the separation time was less than 12 min. Limits of detection of
the developed method obtained without any preconcentration technique were in the range from 2.5

x 107" mol/L to 5.0 x 10" mol/L for all enantiomers.
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Semena hraji kli¢ovou roli pfi reprodukci rostlin. Avsak maji omezenou Zivotnost, ktera zavisi na mnoha
faktorech (napf. druh rostliny nebo podminky skladovani). K postupné degradaci semen skladovanych
v suchu vedoucich az k jejich zaniku dochazi v disledku akumulace molekularniho poskozeni, a to
zejména neenzymatickou oxidaci proteind, lipida a nukleovych kyselin. Piedpoklada se nartst
oxida¢nich modifikaci nukleovych kyselin béhem starnuti semen, pfi¢emz na zakladé struktury
nukleovych bazi tomuto poskozeni nejsnadnéji podléhd guanosin, kdy v disledku oxidace vznika
8-oxoguanosin. Methyla¢ni modifikace jsou jednou z nejcastéjSich epigenetickych znacek, jejichz
pfidani ¢i odstranéni je primarné zprostiedkovano enzymaticky. Postupna degradace semen a v nich
ulozené RNA vede k nevratnym zménam v piitomnosti epigenetickych znaéek, coz v kon¢eném
dusledku mtze mit vliv na kodovani proteini v biosyntetické draze fytohormont ¢i jejich blokatord [1].
Cilem studie bylo zavést metodiku vhodnou pro kvantitativni analyzu nukleosida a jejich derivati. Za
timto ucelem bylo vyuzito spojeni hmotnostni spektrometrie s Vvysoko-ti¢innou kapalinovou
chromatografii (UPLC/MS). Vyuzitim vysoko-rozlisujiciho spektrometru s QqTOF analyzatorem a
cyklickou iontovou mobilitni celou (Select Series Cyclic IMS, Waters) bylo dosazeno vysoké citlivosti
stanoveni, coz umoznil kvantifikaci studovanych nukleosidi az v koncentraci ng/L.

Ze semen rostlin Arabidopsis thaliana byla nejprve vyizolovana RNA a bylo stanoveno celkové
mnozstvi RNA V pfipraveném vzorku. Nasledny proces zpracovani vzorkl spocival v prvnim kroku
Vv roz§tépeni fetézci RNA nukleasou na jednotlivé nukleotidy, které byly dale $t€peny rekombinantni
alkalickou fosfatasou za tGc¢elem odstranéni fosfatovych skupin. Pfidané enzymy byly od nukleosidu
odstranény mikrofiltraci s vyuzitim centrifugacnich filtr (10 kDa, Amicon Ultra, Sigma-Aldrich).
Ziskana smeés nukleosidli pochazejicich z vyizolované RNA byla nésledné separovdna na koloné
s reverzni fazi (Waters T3, 2.1 mm x 100 mm) s vyuzitim gradientu tvofeného mobilnimi fazemi vodou
(A) a methanolem (B) okyselenych 0.1% kyselinou mravenéi. Struktury separovanych nukleosidi a
jejich derivati byly identifikovany na zakladé piitomnosti diagnostickych fragmentti v koliznich
spektrech vzniklych dle fragmenta¢nich mechanismi uvedenych v literatuie [2]. Kvantifikace byla
zaméfena na modifikované nukleosidy N6-methyladenosin (N6-MA), 1-methyladenosin (1-MA),
8-oxoguanosin (8-0OG) a 5-methylcytidin (5-MC) a jejich obsah byl stanoven na zakladé kalibraénich
zavislosti jednotlivych analyta. P¥icemz u zralych suchych semen byl pozorovan narist obsahu 8-OG
Vv prubéhu jejich starnuti, zatimco obsah v§ech methylovych derivati adenosinu a cytidinu poklesl oproti
Cerstvé sklizenym semenim. Zmény v obsahu oxidovanych a methylovych derivatd nukleosidi
potvrzuji predpoklad o postupné degradaci RNA v pribéhu starnuti semen. Soucasné byl pozorovan
narist methylového derivatu adenosinu N6-MA u zralych semen se zvySujicim se imbibi¢nim ¢asem,
coz poukazuje na regulaci translace vedouci k iniciaci kli¢eni semen. Vysledky dosazené v ramci
vyzkumu pomohou 1épe pochopit degradacni procesy V pribéhu starnuti semen a zpusoby regulace
translace ve vztahu k reprodukci rostlin.

Podékovani patii projektu GACR: 21-15856S, “Translation regulation in plant dormant reproduction
units - pollen and seeds”.
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Carbohydrate storage in plants, particularly in perennial herbs, represent a diverse group
of different types of nonstructural carbohydrates (NSCs). NSCs play a central role in plant
metabolism and plant response to the environment (e.g. drought, cold, salt stress). Types of
carbohydrates stored in belowground organs (e.g. roots, rhizomes, tubers, bulbs) differ among
plant families and even genera. The levels of NSCs change during the season and the variability
is also reflected in their multiple functions (e.g. transport, signaling, osmoregulation, symbiotic
interactions, storage) [1,2]. Thus, the knowledge of certain NSC types and content in a broad
spectrum of plant species help us to answer urgent questions concerning plant interactions with
biotic and abiotic factors. In order to obtain good quality data for large set of species to test
ecological hypotheses we have optimized and utilized a high-performance anion-exchange
chromatography method coupled with pulsed amperometric detection (HPAE-PAD) for
determination of carbohydrates stored in belowground plant organs.

The method consisted of ethanol-water extraction and enabled chromatographic
separation of total 20 free carbohydrates on a CarboPac PAL column using the gradient elution
of 16 and 200 mM NaOH as mobile phases. From the analyses of 46 herbaceous species,
comprising 12 families and 28 genera, all samples contained simple sugars - glucose, fructose
and sucrose. The highest content of sucrose 10.8 % (in dry weight - DW) was found in Geum
rivale (Rosaceae family). This species contained even the highest level of glucose 2.6 % and
cyclitol myo-inositol 5.9 %. The highest fructose concentration 5.1 % was found in Betonica
officinalis (Lamiaceae). More than 10 % in DW comprised stachyose 15.5 % in Betonica
officinalis, Plantago media 13.6 % and P. maritima 13.9 % (Plantaginaceae) and raffinose

10.8 % in Silene vulgaris (Caryophyllaceae). Both stachyose and raffinose belong to a group of



raffinose family oligosaccharides (RFOs), which is specific to certain plant species (families)
and unfortunately very often overlooked. In our study, species Plantago media has revealed to
accumulate RFOs and was found to contain the highest amount of sugar alcohols — sorbitol
5.1 % and unknown compound with similar retention time as mannitol accounting 6.9 %. Other
fructo-oligosaccharides, like kestose and nystose were detected in several species, which
usually accumulate polysaccharides fructans. Starch as the main storage carbohydrate in plants
and fructans, were determined by enzymatic and colorimetric methods. More than 45 % DW of
starch contained Aegopodium podagaria (Apiaceae) and several Geum rivale samples. Fructans
were the richest carbohydrate reserves found in Senecio jacobaea 68.5 % and S. erraticus
68.1 %, and more than 55 % of fructans, were quantified in Achillea millefolium and Inula
britannica (all Asteraceae family). The results so far show high potential for ecological

specialization of analysed species that will be further examined.
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Sliny patii mezi alternativni biologicky material. V oblasti stanoveni a kvantifikace
1é¢iv je v poslednim desetileti vidét zvySeny z4jem o vyuZiti tohoto typu vzorku. Sliny by mohly
byt dobrou biologickou matrici pro stanoveni 1é¢iv, nebot’ byvaji povazovany za ultrafiltrat
plasmy. Mé&ly by tak odrazet volnou koncentraci 1é¢iva (tj. uCinnou, terapeuticky aktivni
koncentraci). Navic odbér slin je neinvazivni, bezbolestny, celkove snadny, bez stresu a nehrozi
zadné komplikace ¢i moznost infekce.

Pti 1écbé epilepsie byvaji pacientim piedepisovana riznd 1éCiva ze skupiny
antikonvulziv, navic ¢asto v kombinaci. Stanoveni antiepileptik je vyuZivano pro
personalizovanou 1é¢bu, zvySeni efektivity a zlepSeni tolerance této 1é¢by. Z tohoto pohledu je
vhodné mit dostupnou analytickou metodu, kterou je mozno stanovit vice 1é¢iv v jedné analyze.
K tomuto tcelu byla vyvinuta a charakterizovana LC-MS metoda. Do studie byla vybrana
nejpouzivanéj$i antikonvulziva — karbamazepin, eslikarbazepin, lakosamid, lamotrigin
a levetiracetam. Ze vzorku slin, ktery byl obohacen deuterovanymi analogy vySe uvedenych
1é¢iv (s vyjimkou eslikarbazepinu; jako interni standard slouzil d10-karbamazepin) byla tato
lé¢iva extrahovana nadbytkem ethylacetatu. Organicka faze byla odebrana do Cisté zkumavky,
vysuSena v koncentratoru a pted analyzou byl odparek rozpuStén v mobilni fazi o slozeni
odpovidajicim poc¢atku gradientu. Nasledovala LC-MS gradientova separace na kolon¢ Kinetex
C18 Polar (3 x 100 mm; 2,6 um) a roztok A sestaval z destilované vody s ptidavkem 0,1 %
kyseliny mravenci. O tu byl obohacen také roztok B — acetonitril. Separace probihala pomoci
linearni gradientové eluce v rozsahu 5-70 % slozky B. Nasledna detekce pomoci ESI-gTOF
analyzy slouZila k jednoznaénému urceni identity a nasledné 1 kvantity sledovanych 1é¢iv. MS

parametry byly nastaveny v programu otofControl, pro zajiSténi vzajemné komunikace byl



pouzit software Bruker Compass Hystar. Data byla zpracovana softwarem QuantAnalysis
(Bruker) a MS Office-Excel.

Vytéznost extrakce byla pro sledovand 1é¢iva stanovena vice jak 90 % s vyjimkou
levetiracetamu (74 %). Byly testovany matricové efekty a carry-over; ani jeden parametr
neovliviioval signal sledovanych 1é¢iv. Kalibracni rozpéti pro jednotliva 1éCiva ve slinach byla
zvolena na zaklad¢ literarnich dat. LOQ se pohybovala kolem hodnoty 1 pg/ml, v ptipadé
levetiracemu 7 pg/ml. Opakovatelnost metody byla do 7 % RSD, hodnoceno z poméru ploch
analyt/interni standard. Také mezilehla preciznost vyhovovala valida¢nim kritériim.

Zakladni validacni parametry LC-MS metody vykazuji slibné parametry a spliiuji
kritéria bioanalytické metody. Prezentovana metoda je pfipravena pro kvantifikaci antiepileptik

Vv klinickych vzorcich slin.

Tato prace byla finan¢né¢ podpofena Agenturou zdravotnického vyzkumu Ministerstva

zdravotnictvi, ¢. projektu NU23-08-00229.
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Catecholamines play an important role in carbohydrate and fat metabolism, cardiovascular
system regulation, unstriped musculature function, blood coagulation, and the regulation of the
acute adaptive reactions of the body. Analyses of the most important neurotransmitters such as
dopamine, adrenaline and noradrenaline are of great significance for diagnostics and treatment of
various brain diseases. The main path of formation of catecholamines in the body is: tyrosine-
dihydroxyphenylalanine (DOPA)-dopamine-noradrenaline-adrenaline. L-DOPA (levodopa) is a
chiral drug used in the treatment of Parkinson’s disease, which is related to the depletion of the
dopamine in the brain. Only this enantiomer is converted to dopamine while D-DOPA may cause
side effects. Hence, control of enantiomeric purity of L-DOPA is necessary. Capillary
electrophoresis (CE) using chiral selectors, among them especially cyclodextrins, is powerful tool
for separation of enantiomers [1].

Tyramine, dopamine, noradrenaline, and adrenaline were separated as cations in several
aqueous background electrolytes (BGEs), pH 2.00-8.10, in bare fused silica capillary using
Beckman-Coulter MDQ analyzer equipped with diode array UV-absorption detector set at 200 nm.
Best resolutions between tyramine and dopamine, dopamine and noradrenaline, and noradrenaline
and adrenaline peaks were achieved in BGE composed of 44/70 mM NaOH/H3PO4, pH 2.50.

L-DOPA and D-DOPA enantiomers were separated in BGE composed of 22/35 mM
NaOH/H3PO4, pH 2.50, containing 0—6 mM highly sulfated -cyclodextrin (HS-B-CD) as chiral
selector. From dependence of the effective electrophoretic mobilities of L-DOPA and pD-DOPA
enantiomers (determined by CE at 25°C) on the concentration of HS-B-CD in BGE, the apparent
binding constants of L-DOPA and D-DOPA complexes with HS-B-CD were calculated. These
complexes were found to be relatively weak with the binding constants equal to 292 L/mol and 276
L/mol, respectively.
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Optimized extraction protocols, based on gas-expanded liquid extraction (GXLE) and
ultrasound extraction (UE), have been compared with the emphasis to use green solvents and to
maximize extraction of 14 selected phenolic compounds, including flavonoid-based compounds
and phenolic acids, from dried apples. Design of experiment was applied to optimize the main
extraction parameters. Fine tuning included optimization of flow rate in GXLE and extraction
time for GXLE and UE. GXLE was carried out with CO»/ethanol/water (34/53.8/12.2; v/vIv) at a
flow rate of 3 mL/min at a temperature of 75 °C and pressure 120 bar for 30 min. UE with
ethanol/water 26/74 (v/v) lasted for 10 min at 70 °C. Both methods differing in solvent
consumption and sample throughput, while providing comparable a total phenolic content of 2
442 pg/g with RSD < 10% and 2 226 pg/g with RSD < 6%, for GXLE and UE, respectively.
Both methods were used in determination of phenolic compounds in five apple cultivars,
‘Angold’, ‘Artiga’, ‘Golden Delicious’, ‘Meteor’, and ‘Topaz’. Phenolic profiles were plotted
with chlorogenic acid, catechin, epicatechin, hirsutrin, phloridzin, and guaiaverin as the main
components. Statistical evaluation, including pair t-test, Bland-Altman test, and linear regression
did not reveal any differences between UE and GXLE results. In terms of greenness evaluation
UE provided higher value as more samples in short time can be processed using ethanolic solvent

in reasonably low volume and thus connected with low waste production.
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Per-and poly-fluoroalkyl substances (PFASs) are a group of synthetic fluorinated
chemicals with a wide range of applications that have been used since the 1940s. PFAS are
introduced into the environment through anthropogenic activities such as their use as
surfactants, coatings, water repellents for leather and textiles, metal plating, and aqueous film-
forming foam used in firefighting, among others. They are currently of concern to both human
health and the environment due to their persistence, bioaccumulation potential, and adverse
effects on living organisms (Buck et al., 2011).

Since the effects of toxic were a risk to human health and the environment, the existing
water treatment was insufficient to remove the substances (Tabtong et al., 2015).
Electrochemical treatment via anodic oxidation is among the most promising water treatment
options (Viktoryova et al., 2022; Szarka et al. 2023). Electrochemical treatment has various
benefits over the conventional process the technique of which has been the most studied
degradation of PFAS (Merino et al., 2016). The PFAS decomposition is performed using the
electrodes in which pollutants can be removed by direct and indirect oxidation.

In this study, an electrochemical treatment of more than 20 PFAS using a hybrid electro-
thermochemical wastewater treatment technology was investigated. The proposed wastewater
processing technology uses a proprietary approach to the electrochemical introduction of
certain metal consumables into the wastewater and to capture (electrochemically transformed)
organic pollutants of the water within a metal hydroxide matrix. Experiments focused on
assessing the impacts of the type of electrode, the working electrical current, and the time of
the treatment process on the PFASs removal, and the power of the removal was expressed by
the removal efficiency factor (REF). The spiked and the treated water samples were analyzed
by liquid chromatography-tandem mass spectrometry. The results showed that proposed water
treatment technology is a promising tool for the elimination of PFASs from water samples.
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Capillary isotachophoresis (CITP) and capillary zone electrophoresis (CZE) were
applied for determination of effective charge of highly sulfated cyclodextrins (HS-CDs). The
effective charges of single isomer and randomly sulfated a-, -, and y-HS-CDs were determined
from their ITP zones lengths, ionic mobilities, and molar concentrations, and from the same
parameters of the reference compounds (dichloroacetic acid or formic acid) [1]. All experiments
were performed in Agilent 7100 apparatus with UV-absorption (200 nm, 210 nm) and
contactless conductivity detection in HPC (hydroxypropyl cellulose) coated fused silica
capillary (id/od 50/375 um, total/effective length 424/339 (276) mm). The length of the ITP
zones of HS-CDs and reference compounds were obtained from their CITP analyses in anionic
mode using leading electrolyte (LE) composed of 10 mM HCI, 20 mM histidine, pH 6.2, and
terminating electrolyte (TE) — 20 mM L-glutamic acid. Ionic mobilities of HS-CDs and singly
charged reference compounds were determined by their CZE analyses in the background
electrolyte (BGE) of the same composition as the LE. The effective charges numbers of single
isomer HS-CDs (6.29; 6.81; 7.77) were found in good agreement with theoretical values (6; 7;
8). On the other hand, the effective charges of randomly HS-CDs (6.95; 9.16; 10.67) were found
significantly reduced to the theoretical values (10.2; 13; 14.5). The reduction was in the range
26.4-31.9%. Ionic mobilities of single isomer HS-CDs and randomly HS-CDs were in the range
(37.5-35.5) x 10 m*V-!s! and (44.1-43.5) x 10° m?V-!s!, respectively.
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Cyclic dinucleotides (CDNs) are important signaling molecules in bacteria and in
eukaryotic cells [1]. They are being investigated as potential drugs for treatment of tumor and
infectious diseases in immune-therapies. Determination of physico-chemical parameters, such as
acidity constants, is important for better understanding of behavior of CDNs in biological systems.
The acid-base properties of four CDNs, 2',3'-cyclic di-adenosine diphosphoro(thioate) and its three
difluorinated derivatives (at both 2' positions) [2], were studied using capillary electrophoresis
(CE). The mixed acidity constants, pKamix, and the actual ionic mobilities of the above CDNs were
determined by nonlinear regression analysis of the pH dependence of their effective electrophoretic
mobilities [3]. The CE measurements of effective mobilities were carried out in aqueous
background electrolytes in a wide pH range (1.55-11.20) at constant temperature (25°C) and ionic
strength (25 mm). The pKamix, values were recalculated to the thermodynamic acidity constant,
pKatn, using the Debye-Hiickel theory. The pKa values of the first adenine base of the studied
CDNs varied from 3.32 to 3.45, and of the second adenine base from 4.36 to 4.46. The actual ionic
mobilities were in the range (-10.8—12.6) x 10° m2V-1s? for univalent anions, and reached the

values (-24.7—-25.1) x 10° m?v-1s* for divalent anions.
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