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UVODNIK

Vdzené kolegyné, vdzeni kolegové,

pred nékolika mésici se zrodila myslenka usporddat védeckou konferenci zamérenou na vcely, ¢meldky
¢i véelafstvi, protoZe konference tohoto typu v Cesko-slovenském prostoru chybi. Myslenka chvili zrdla, cer-
pali jsme inspiraci z neformdlnich setkdni v jinych oborech, az jsme se rozhodli, Ze se pustime do usporddani
prvniho rocniku konference, kterou jsme nazvali BeeConnected 2023.

Vitejte na jejim prvnim roéniku na p(dé Univerzity Palackého v Olomouci!

Jsme velice rddi, Ze rozesland pozvdnka na prvni rocnik oborové apidologické konference padla na tGrodnou
pldu, takZe se schdzime v pomérné hojném poctu. Vérim, Ze ndplri konference bude pfinosnd nejen pro
sdileni védeckych vysledkii ale i prinese nové ndpady na dalsi vyzkum a samoziejmé i na navdzdni spo-
luprdce v rodicich se projektech ¢i na vzdéldvdni studentii nebo i samotnych véelafrii.

Cislovka ,prvni“ v ndzvu konference md celkem jasné poselstvi — z konference bychom chtéli udélat tradi¢ni
akci, protoZe jak pise Karel Capek: tradice neni néco, co byvalo, ale to, co md byt.

Preji Vdm viem pFijemné strdvenou konferenci!

Magr. Jiti Danihlik, Ph.D. a realizacni tym PFF UP v Olomouci
jiri.danihlik@upol.cz
+420724 758 774

ORGANIZATORI

Predstaveni hostujiciho tymu Katedry biochemie a Katedry geoinformatiky P¢F UP v Olomouci

Vyzkumna skupina katedry biochemie se zabyva analyzami imunitniho systému véely medonosné. Za-
méruje se na cilenou kvantifika¢ni analyzu slozek humoralni a bunécné imunity a jejich tlohu po aktivaci
imunitniho systému. Zkoumame souvislosti mezi imunitnim systémem a reaktivnimi formami kysliku
a dusiku, které mohou zpUsobovat oxidacni poskozeni nebo pravé stimulovat dalsi fyziologické nebo
obranné pochody ve vcelim organismu. N&§ vyzkum sméfujeme i do véelaiské praxe, kdy se snazime
vyuzivat moznosti nasich biochemickych laboratofi pro vyvoj novych laboratornich metod detekce
plvodct onemocnéni. Druhym nosnym tématem je COLOSS: Monitoring Uspésnosti zimovdni vcelstev
(www.coloss.cz), v némz na konceptu citizen science (obcanské védy) sledujeme uhyny veelstev v CRijiz
od roku 2013. Na tomto projektu Uzce spolupracuji tymy katedry biochemie s katedrou geoinformatiky.

Tym katedry geoinformatiky analyzuje data o Siteni chorob, thyn(, hustoty zavceleni. Spojeni bioche-
mie s geoinformatikou se mozna jevi jako nemozné. Opak je pravdou, multidisciplinarita je ve védé du-
lezita. Ve vysledku tak COLOSS Monitoring pfinasi zajimavé vysledky spojené se zdravim vcelstev, které
stoji za hlubsi vyzkum v (nejen) biochemickych laboratofich.

A v neposledni fadé se snazime védu popularizovat a vysledky prenaset do vcelaiské praxe, coz Cini-
me hlavné formou prednasek ¢i ¢lankil ve vcelaiskych casopisech.
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FROM MOLECULES TO BEHAVIOR: TAKING AN INTEGRATIVE APPROACH
TO IMPROVE HONEY BEE HEALTH AND COLONY PRODUCTIVITY

Michael Simone Finstrom

Research Molecular Biologist, USDA-ARS, Honey Bee Breeding, Genetics and Physiology Research Unit,
1157 Ben Hur Rd, Baton Rouge, LA 70820

Honey bees contend with a suite of parasites and pathogens that contribute to high annual losses in
managed colonies. While huge advances have been made over the last decade in our discovery of patho-
gens and the multifaceted impacts they have on bee health and colony productivity, it has become clear
that many effects can be context-dependent and influenced by various biotic and abiotic factors. For ex-
ample, recent research has shown that viral infection can influence foraging and diet choices, but varies
both by the type or strain of virus and the interaction with bee genetic stock. Better understanding and
harnessing the genetic differences in responses to parasites and pathogens at the individual and colony
levels are key to developing long-term, sustainable solutions to improve honey bee health. Continued
efforts focusing on breeding bees for resistance to the parasitic mite Varroa destructor and on viral resis-
tance will be discussed. Additionally, research will be presented focusing on the development of novel
management (e.g. encouraging propolis use) and treatment techniques (e.g. nutritional supplements,
and antivirals) to support the bees'natural defenses. This work has greatly benefitted from collaborations
with a network of beekeepers and fellow researchers, highlighting the importance of the need to eval-
uate the pathogens, parasites and the bees’ responses across different levels of biological organization
(molecular, cellular, organismal) and environmental contexts.
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LETALNE A SUBLETALNE UCINKY KYSELINY STAVELOVE)J
NA LARVY VCELY MEDONOSNE)J

Tomas Majchrak* @ Rastislav Sabo >¢, Juraj Toporcak ¢, Ladislav Molnar ¢, Lucia Sabova ®

aKlinika vtdkov, exotickych a volne Zijucich zvierat, Univerzitnd veterindrna nemocnica,
Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach , Komenského 73, 041 81 Kosice,
Slovenskd republika

~

bKatedra farmakoldgie a toxikoldgie , Univerzita veterindrskeho lekdrstva a farmdcie v KoSiciach,
Komenského 73, 041 81 Kosice, Slovenskd republika

~

“Katedra chovu a choréb zveri, ryb a vciel, ekolégie a kynoldgie,
Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach, Komenského 73, 041 81 Kosice,
Slovenskd republika

-

-

~

Tomas.Majchrak@student.uvlf.sk

V sucasnosti sa Varroa destructor povazuje za vazneho parazita vcely medonosnej (Apis mellifera), pricom
bola popisana jeho rezistencia voci akaricidom. Aj preto su nové metddy lie¢by varrodzy stale v centre
pozornosti mnohych vedcov. V tejto Studii sme stanovili letdlnu koncentraciu LC,, (72 h), ktora usmrti
50 % testovanych jedincov, na Grovni 3,28 % roztoku kyseliny stavelovej (KS) po jednorazovej expozicii
lariev v¢ely medonosnej v in vivo podmienkach (OECD 237 2013). Naproti tomu stanovena in vitro hod-
nota toxicity LC, (72 h) po jednorazovej expozicii kyseliny Stavelovej pre larvy A. mellifera je na drovni
2,43 %'.Vzhladom na spdsob aplikacie KS postrekom vo véelstve, larvy su vystavené predovietkym per-
kutikuldrnou cestou expozicie a Ciasto¢ne prostrednictvom potravy, ktora je pritomna na dne bunky
v Case aplikacie (objem diéty zavisi od larvalneho $tadia). Povrch Nicot misiek (okrihleho tvaru) s vnu-
tornym priemerom 8,9 mm je takmer 2,5-krat vacsi ako prirodzeny priemer bunky (Sestuholnikového
tvaru) s priemerom 5,4 mm, preto sa da ocakdavat aj rozdielna miera expozicie lariev v in vitro a in vivo
podmienkach a s tym suvisiaci rozdiel v ziskanych hodnotach toxicity.

-

3Z004YVYA 1104d AILSTIDA INVAOYULISO

Rovnako sa v tejto studii sledovali potencidlne subletdlne ucinky kyseliny stavelovej prostrednictvom
stanovenia génovej expresie antioxida¢nych enzymov.

Projekt bol realizovany vdaka financnym prostriedkom, ktoré boli poskytnuté Ndrodnym referencnym labora-
tériom pre pesticidy Univerzity veterindrskeho lekdrstva a farmdcie v Kosiciach (NRL UVLF).

REFERENCIE

1. Sabova L, Sobekova A, Staron M, Sabo R, Legéth J, Starorova D, Lohajova L, Javorsky P. Toxicity of oxalic acid
and impact on some antioxidant enzymes on in vitro-reared honeybee larvae. Environ Sci Pollut Res Int. 2019 Jul;
26(19):19763-19769. doi: 10.1007/s11356-019-05247-2. Epub 2019 May 14.
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ROLE OF ASCORBIC ACID AND OTHER ANTIOXIDANTS
IN HONEY BEE RESISTANCE AND LONGEVITY

Jacek Marciniak*, Jana Hurychova, Sara Sreibr, Pavel Hyrsl, Pavel Dobes$
Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czech Republic

450943@muni.cz

~

Considering substantial differences in the lifespan of genetically similar individuals, honey bees are
an exquisite model organism for longevity research. One of the prevalent theories in this field is the
free-radical theory of aging. It proposes that reactive oxygen species (ROS) of endogenous (oxidative
metabolism) and exogenous (intake of pollutants, radiation, etc.) origin cause damage to biological mac-
romolecules, which accumulates over time and causes senescence and aging-associated diseases'2 Ac-
cording to this theory, more effective protection against ROS leads to a longer lifespan, suggesting that
bees of varying lifespans differ in their antioxidant system.

~

-

-

~

We aim to gain a deeper understanding of the honey bee redox system and mechanisms participating
in the resistance and longevity of winter bees. To identify components of the bee redox system under-
going significant seasonal changes, we have collected honey bee samples monthly since February 2021.
Our results so far showed no significant difference in total antioxidant capacity throughout the seasons
but suggested changes in its underlying mechanism. For example, levels of non-enzymatic antioxidants
such as glutathione and ascorbic acid fluctuated seasonally, with peaks in months of high brood-rear-
ing activity. Ascorbic acid is especially interesting since it can be detected in bee products, and some
studies suggest the positive effect of its supplementation on longevity and immunity?. However, some
questions about ascorbic acid in honey bees remain unanswered. For example, it is still unclear whether
bees or their microbiota are capable of its synthesis and, if so, how significant it is compared to dietary
sources. To answer these questions, we will quantify ascorbic acid using electron paramagnetic reso-
nance spectroscopy in different bee-related samples (honey, pollen, hemolymph, etc.). Our research is
supported by The Ministry of Agriculture of the Czech Republic (QK1910286, QK21010088).

-
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LONG AND SHORT-TERM APPLICATION OF OXALIC ACID AGAINST VARROA MITES
AND ITS EFFECTS ON HONEY BEES (APIS MELLIFERA)

Eliska Pindakova ¢, Silvie Dostalkova‘, Pavel Dobes®, Jana Hurychova®’, Pavel Hyrsl ¢,
Marek Petfivalsky ¢, Jifi Danihlik “*

aDepartment of Biochemistry, Faculty of Science, Palacky Univesity Olomouc, 783 71 Olomouc, Czech Republic

~

®Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czech Republic

eliska.pindakova@upol.cz

~

The honey bee (Apis mellifera) is one of the most important pollinators in the world. Honey bees provide
high-quality food, beekeeping is a source of income for many people, and one-third of the world’s food
production depends on bees. However, bee populations are declining, mainly due to the effects of var-
ious factors on bees'. Varroa destructor mites are responsible for the most serious problems with honey
bee health worldwide. They cause a disease named varroosis. The mites transmit mostly lethal viruses
to honey bee colonies, typically the deformed wing virus (DWV). There are several treatments against
varroosis, based on synthetic molecules (e.g. amitraz, flumethrin), organic acids (oxalic and formic acid)
or essential oils (e.g. thymol)2. Miticides are effective against mites, but the question remains what effect
do they have on the bee organism. Miticides, together with pesticides used in agriculture and other envi-
ronmental stressors, can cause the activation of the immune system of bees or the production of reactive
oxygen species (ROS). If ROS are not deactivated by antioxidant processes, they accumulate and cause
oxidative stress. The aim of this research was to determine changes in immunity and quantify oxidative
stress after the application of two varroacids used by Czech beekeepers, flumethrin and oxalic acid. The
modulation of antioxidant and digestive enzymes activities as well as gene expression of selected genes
involved in the immune response of bees were determined. Bee antimicrobial peptides were quantified
by ELISA and LC-MS methods. The results of this study showed that the application of both varroacids
did not have a negative effect on honey bee physiology. Enzyme activities and concentrations of oxida-
tive damage markers were not increased after treatment compared to the control. On the other hand, it
was found that the long-term application of oxalic acid activated the immune response of honey bees,
leading to increased production of antimicrobial peptides. The results of this study can be transferred
into practice for beekeepers as evidence that they are not harming their bees by treating varroosis with
oxalic acid. Our research is supported by The Ministry of Agriculture of the Czech Republic (QK1910286).

-

-

~

-

3Z004YVYA 1104d AILSTIDA INVAOYULISO

REFERENCES

1. Nazzi F, Brown SP, Annoscia D, Del Piccolo F, Di Prisco G, Varricchio P: Synergistic Parasite-Pathogen Interactions
Mediated by Host Immunity Can Drive the Collapse of Honeybee Colonies. (2012)

2. Jennifer A Berry, Lewis J Bartlett, Selina Bruckner, Christian Baker, S Kris Braman, Keith S Delaplane, Geoffrey
R Williams: Assessing Repeated Oxalic Acid Vaporization in Honey Bee (Hymenoptera: Apidae) Colonies for
Control of the Ectoparasitic Mite Varroa destructor (2022)


mailto:eliska.pindakova%40upol.cz?subject=

2023

B E E CONNECTED

POROVNANIE VPLYVU SYNTETICKEHO A NATURALNEHO AKARICIiDU
NA IMUNITNU ODPOVED ZIMNYCH VCIEL

Marek Ratvaj* 9, lvana Cingelova Marusc¢akova 9, Lucia Sabova ¢, Tomas Majchrak °,
Rastislav Sabo ¢, Dagmar Mudronova ¢

@ Katedra mikrobioldgie a imunoldgie, Univerzita veterindrskeho lekdrstva a farmdcie, Kosice,
Slovenskd republika

~

® Katedra farmakoldgie a toxikoldgie, Univerzita veterindrskeho lekdrstva a farmdcie, Kosice,
Slovenskd republika

~

marek.ratvaj@student.uvlf.sk

-

Kliestik veeli (Varroa destructor) je u nas povazovany za jedného z najzavaznejsich stresorov véely medo-
nosnej (Apis mellifera). Klietik parazituje na tukovom telese vciel', ¢&im oslabuje ich imunitnd odpoved?
a navyse je dolezitym vektorom niekolkych virusovych ochoreni, a preto je v apikulture délezity ma-
nazment tohto ektoparazita. Na reguldciu infestacie sa vyuzivaju rozne akaricidy, a to syntetického aj or-
ganického pévodu. Kyselina mravcia je organicky akaricid, ktory je pomerne casto vyuzivany kvoli tomu,
ze nezanechava rezidua vo vcelich produktoch a zdroven nevyvolava rezistenciu u klieStika. P6sobi nie-
len na dospelé $tadia, ale aj na vyvojové $tadid v zavieckovanych bunkach. Amitraz je na druhej strane
ucinny len na dospelé - foretické — stadid a jeho rezidud boli zistené v roznych veelarskych produktoch
ako aj teldch samotnych vciel®. V tejto praci sme hodnotili vplyv syntetického akaricidu Amitraz a prirod-
ného akaricidu kyseliny mravcej, ktoré boli podané 2, respektive 4 tyzdne pred odberom vzoriek. Rela-
tivna génova expresia pre vybrané gény spojené s imunitnou odpovedou a antioxida¢né enzymy bola
hodnotena pomocou qPCR. Aplikacia do ula vyvolala v pripade oboch preparatov zhorSenie imunitnej
odpovede cez znizenu Uroven expresie antimikrobidlnych molekul. Rovnako vyvolala aplikacia tychto
pripravkov zniZenie expresie génov pre antioxida¢né enzymy. Toto oslabenie imunitného systému vciel
zvysuje vnimavost vciel vodi stresu a infekénym agensom.

-

~

-
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Podakovanie: Tdto prdca vznikla vdaka podpore projektu VEGA 1/0454/22.
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3. Mullin, C. A,, Frazier, M., Frazier, J. L., Ashcraft, S., Simonds, R., VanEngelsdorp, D., & Pettis, J. S.: High levels of
miticides and agrochemicals in North American apiaries: implications for honey bee health (2010)
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APALBUMINY, AKO HLAVNA A REGULARNA ZLOZKA
EUROPSKYCH A AZIJSKYCH MEDOV

Tatiana Kristof Krakova, Katarina Bilikova, Yoshisha Yamaguchi

Ustav molekuldrnej fyziolégie a genetiky, Centrum biovied, Slovenskd akadémia vied, Bratislava

Rozmanitost medov zavisi od kvetového povodu nektaru a chemické zloZenie sa méze menit aj v zavis-
losti od sezdénnych, regiondlnych a klimatickych podmienok ako aj od vcelstva. Velku ¢ast medu tvoria
cukry, najma glukéza a fruktdza, ako zdroj energie. Na druhej strane bielkoviny a peptidy, dolezité nutric-
né a ochranné zlozky medu, st pritomné len v stopéach. V prezentovanej praci poukazujeme na rozdiely
v zloZeni proteinov niektorych typickych monofloralnych eurépskych a azijskych medov. Imunochemic-
ka analyza testovanych vzoriek medu s pouzitim $pecifickych polyklondlnych potvrdila, ze hlavné pro-
teiny vcelej materskej kasi¢ky — apalbuminy st dominantnou a reguldrnou proteinovou zlozkou medu.
Zatial ¢o zasUpenie a mnozstvo proteinov flordlneho poévodu sa moze vo vzorkdch medov lisit v zavis-
losti od zdroja nektaru, apalbuminy su pritomné vo vietkych medoch. Tieto proteiny nie su len zdrojom
esencialnych aminokyselin pre vcely, ale niektoré z nich maju antibiotické vlastnosti. Navyse demonstru-
jeme, Ze popri veelich enzymoch (invertaza, diastaza, gluk6zo-oxydaza, katalaza,...) su apalbuminy klu-
¢ovym faktorom pri spracovani nektaru na med. Podobny elektroforeticky profil apalbuminov v medoch
produkovanych eurépskou (Apis mellifera) a azijskou vcelou (Apis cerana) potvrdil, Ze tieto proteiny su
Specifické pre rod apis.
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THE INFLUENCE OF FORMIC ACID, OXALIC ACID AND ESSENTIAL OILS USED TO SUPRESS VARROOSIS
IN SUMMER ON THE FREE ACIDITY IN HONEY

Martin Staron¥*, Vladimira Knazovicka, Jaroslav Gasper

Institute of Apiculture Liptovsky Hrddok, Research Institute for Animal Production Nitra,
National Agricultural and Food Centre, Liptovsky Hrddok, Slovak Republic

martin.staron@nppc.sk

The aim of the study was to monitor the changes in the free acidity of honey after administration of three
antivarrotic treatments with the use of formic acid (FA), oxalic acid (OA) and essential oils as the active
substances in commercial preparation. To the first experimental group, 60% FA was administered by
vaporization using the vaporizer Nassenheider Professional® (group F). OA was administered by contact
in the form of 26.8% (w/w) glycerine solution of OA on special workshop towels (group O). Essential
oils were administered in the form of the commercial product Bisanar® (group B). No treatment was ad-
ministered to the control group for the duration of the experiment. The results indicated that while the
acidity of the honey in group B during the experiment did not show significant difference compared to
the control group (p = 0.769) and only a slight difference was determined in group O (p = 0.416), group F
showed significant increase of the values compared to the control group (p = 0.015). The average value
of free acidity in honey of this experimental group did not decrease notably under the legislative limit
after two weeks after removing the treatment from the hive. Free acidity in group F reached the value
of 57.50 £ 25.19 meq/kg at the end of experiment. Treatment by OA and Bisanar® are more suitable to
supress varroosis during the summer without significant increase of free acidity in honey.

The implementation of the experiment and laboratory analyses was financed thanks to the task of profes-
sional assistance: ,Risks of Varroa destructor for beekeeping and honey quality” from the budget of the Minis-
try of Agriculture and Rural Development of the Slovak Republic.
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STRESOVA FYZIOLOGIE VCEL

Dalibor Kodrik

Entomologicky ustav, Biologické centrum AVCR a Pfirodovédeckd fakulta, Jihoceské univerzity,
Branisovskd 31, 370 05 Ceské Budéjovice, Ceskd republika

kodrik@entu.cas.cz

Pfedndska shrnuje vyzkum stresové fyziologie vcel na Entomologickém ustavu Biologického centra
v Ceskych Budéjovicich. Ten se odehrava ve tfech rovinach: (1) studium fyziologickych a biochemic-
kych reakci v€el na stresové situace vyvolané pfirodnimi nebo syntetickymi toxiny nebo vlivem vnéj-
S$iho prostredi; (2) studium vlastnosti vceliho jedu a jeho toxinl po aplikaci do samotnych vcel nebo
jinych druh@ hmyzu; (3) studium funkcni morfologie Zihadla a roli jeho ultrastruktur ve zvyseni i¢innosti
mechanickych a chemickych vlastnosti zihadla a jedu. V ramci téchto projektl jsme zjistili, ze aplikace
vceliho jedu do vlastni veely vyvold stresovou reakci, kterd je spojend s narlstem Zivin v hemolymfé
a se zvysenou aktivitou travicich enzymu. Naopak hladina vitellogeninu v téle vcely klesa. Je zajimavé,
ze hladina vitellogeninu kolisa i v pribéhu roku - v hemolymfé je nejvyssi v zimé, coz souvisi se zim-
nim stresem a ochranou proti oxida¢nimu stresu; v jedu vsak hladina vitellogenind vrcholi na podzim
- ddvod v3ak neni zcela jasny'. Aplikace veeliho jedu do Svédba amerického Periplaneta americana vyvola
celou skalu fyziologickych reakci. Ty zahrnuji nardst hladiny stresovych adipokinetickych hormond, zivin
v hemolymfé nebo aktivity stfevnich enzym. Velmi zajimavy je devastujici i¢inek jedu na ultrastrukturu
svalovych bunék, ktera se projevuje vyraznou nekrézou myofibril, mitochondrii i dalSich organel?. Dale
jsme odhalili novou kutikularni ultrastrukturu na véelim zihadle, ktera pfipomina pilku. Slouzi zfejmé ke
zvyseni devastujiciho ucinku zihadla na svalové buriky obéti podobné jako pilovity n(iz. Vétsi mnozstvi
podrcenych membran vyvola uvolnéni vétsiho mnozstvi biogennich amin(i ze zasazené tkané a zvysi tak
Ucinek jedu®. Vyzkum ve viech zminénych oblastech nadale pokracuje.

Prace byla podpofena granty Inter Action Ministerstva $kolstvi Ceské republiky ¢ LTAUSA17116
a ¢. LUAUS23128
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13


mailto:kodrik%40entu.cas.cz?subject=
http://dx.doi.org/10.1017/S1431927622000800

2023

B E E CONNECTED

TIA DNVIY JA0STULS

-

~

REAKTIVNIi FORMY KYSLIKU A DUSIKU
- KLICOVE SIGNALNi MOLEKULY IMUNITNIHO SYSTEMU VCEL?

Martina Jank{*, Jana Jemelkova, Marek Petfivalsky, Jifi Danihlik
Katedra biochemie, Pfirodovédeckd fakulta Univerzity Palackého v Olomouci, Slechtitelt 27, 783 71 Olomouc

martina.janku@upol.cz

Vcela medonosna, podobné jako dalsi zastupci bezobratlych, nedisponuje specifickou adaptivni ¢asti
imunitniho systému, avsak jako eusocialni hmyz maji véely evolu¢né vyvinuty komplexni systém vrozené
imunity, ktery tvofi zaklad jejich obrany proti Sirokému spektru patogen('2. Po rozpoznani patogenu
hostitelskou bunkou dochdzi k aktivaci fady signdlnich drah, v¢etné produkce reaktivnich forem kysliku
(ROS) a oxidu dusnatého (NO), které aktivuji rlizné efektorové odpovédi, jejimz ukolem je patogen elimi-
novat. Jedna se o reaktivni slouceniny kysliku a dusiku, které jsou v Zivych organismech pfitomny bézné
za fyziologickych podminek, za kterych se Ucastni regulace fady biologickych procest, avsak v odpovédi
na stresové podminky, v¢etné ataku patogend, se jejich produkce zvysuje*’. Pokud se jejich buné¢né
hladiny vymknou kontrole a pfevysi antioxidac¢ni kapacitu buriky, mize vzhledem k jejich oxida¢nim
vlastnostem dochazet k poskozeni hostitelského organismu. Tyto molekuly tedy vykazuji tzv. dualni
charakter biologickych ucink(, ktery se odviji od jejich mnozstvi v bunce>®”. Obecné se predpoklada,
ze ROS/NO reguluji imunitni reakce hmyzu prostfednictvim pfimého cytotoxického ucinku vedouciho
k usmrceni atakujicich patogent a déle prostfednictvim signdlnich drah vedoucich k aktivaci efektoro-
vych odpovédi, napf. k produkci antimikrobidlnich peptidl (AmP), zakladni slozky humoralni imunity
hmyzu®®1°, Zapojeni NO do aktivace imunitniho systému vcel z pohledu regulace produkce AmP je jed-
nou z aktudlné fesenych studii na nasem pracovisti.
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ANTIMICROBIAL AND ANTIOXIDANT PHYTOCHEMICAL AMINO ACID S-METHYL-L-CYSTEINE SULFOXIDE
(SMCSO) ACCUMULATED IN HONEY BEE BODY DURING THE SUMMER

Saetbyeol Lee ¢, Pavel Hyrsl , Pavel Dobes b, Petr Marsik ¢, Martin Kamler <, Dalibor Titéra ¢,
Jaroslav Havlik* ¢

aDepartment of Food Science, Faculty of Agrobiology, Food and Natural Resources,
Czech University of Life Sciences Prague, Prague, Czech Republic

®Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czech Republic
Bee Research Institute at Dol, Maslovice, Czech Republic

lees@af.czu.cz

In the Northern Hemisphere, honey bees (Apis mellifera) exhibit two different phenotypes: summer and
winter bees. They possess unique physiological and behavioral features that enable them to survive and
thrive in different seasons'. Using proton nuclear magnetic resonance ("H NMR), our prior metabolo-
mics study comparing summer and winter bees found that an unknown compound was significantly
more abundant in summer bees than in winter bees?. This unknown compound with a CH, singlet at
2.83 ppm is seemingly a powerful biomarker for summer bees. Hence, this investigation comprised four
separate experiments, including a dataset from a prior work in which we sought to identify the unknown
compound. We studied the changes in honey bee metabolites over the course of a year. We studied the
location of metabolites in each body part of worker bees (nurses and foragers), queen bees, and larvae.
Lastly, we isolated and identified the unknown metabolite from honey bees gathered in the summer. It
was discovered that the unknown compound with a CH, singlet at 2.83 ppm was an antioxidant phyto-
chemical amino acid, S-Methyl-L-Cysteine Sulfoxide (SMCSO). This amino acid begins to increase in May,
reaches its peak in July, decreases substantially beginning in August, and remains low for the remainder
of the year. And it is significantly concentrated in the thorax of summer bees, however it has been re-
vealed that the concentration of SMCSO in the bodies of queen bees is extremely low. Current research is
underway to determine how this molecule is accumulated in the bodies of bees and how it affects them.

This research was supported by the Ministry of Agriculture of the Czech Republic (QK21010088) and by the
European Regional Development Fund-Project No. CZ.02.1.01/0.0/0.0/16_019/0000845.
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VPLYV HUMINOVYCH LATOK
NA RAST VCELICH BAKTERIi MLIECNEHO KVASENIA

Lenka Moskalova*, Dagmar Mudronova, Natalia Chémova

Katedra mikrobioldgie a imunoldgie, Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach,
Komenského 73, 04181, Kosice

Lenka.Moskalova@student.uvlf.sk

Huminové latky (HL) patria medzi prirodné organické latky, ktoré st vyznamnou zlozkou humusu, orga-
nickej frakcie pddy, raseliny, uhlia ¢i pravekych organickych usadenin'. V poslednych rokoch sa HL stale
viac pouzivaju na zlepsenie zdravia zvierat aj fudi. Vzhladom na ich detoxika¢né ucinky sa casto vyuzi-
vaju v chovoch zvierat vo vztahu k vazbe bakteridlnych toxinov v ¢reve. Aj ked' véela medonosna (Apis
mellifera) predstavuje jedného z najvyznamnejsich opelovacov na svete, vztah HL k prospesnej mikro-
biote ¢reva v¢iel nie je dodnes preskimany aj napriek ich klesajucej populacii. Crevny mikrobiom véiel je
zlozeny z charakteristickych bakteridlnych taxémov, ktoré su pre vcely velmi vyznamné ako pri spracova-
ni potravy, tvorbe materskej kasic¢ky ¢i medu tak aj pri stimuldcii imunitného systému. Stresové faktory
vratane pesticidov ¢i inych xenobiotik ¢i nespravnej vyzivy narusuju mikrobiém a zvysuju nachylnost
vciel k patogénom?. Ciefom nasej prace bolo testovat vplyv HL na prospesné kmene ¢revnej mikrobioty
u vciel. Testovany bol rast Lactobacillus brevis B50 (CCM 8618) a Apilactobacillus. kunkeei v pritomnosti
rozli¢nych foriem HL. Zistilo sa, Ze pridavok 0,4 - 0,8 % HL nemal negativny vplyv na rast sledovanych
kmenov. Aviak 1% pridavok HL potlacal rast L. brevis B50 (CCM 8616), pricom A. kunkeei vykazoval vyssiu
rezistenciu pri danej koncentracii HL a jeho rast nebol negativne ovplyvneny. V dalSom vyskume bude-
me sledovat schopnost HL viazat pesticidy a testovat ich moznosti aplikacie v praxi.

Podakovanie: Tdto prdca vznikla vdaka podpore projektu VEGA 1/0454/22.
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VYUZITIE AUTOCHTONNYCH PROBIOTICKYCH BAKTERIi MLIECNEHO KVASENIA
PRE ZVYSENIE ODOLNOSTI VCELSTIEV

Mudrorova, D.* ¢, Toporcak, J. b, Cingelova Maruscakova, 1. ¢, Ratvaj, M. ¢, Kuzysinova, K. %,
Bielik, B. >, Chomova, N. ¢, Moskalova, L. °

@ Katedra mikrobioldgie a imunoldgie, Univerzita veterindrskeho lekdrstva a farmdcie, Kosice,
Slovenskd republika

®Klinika vtdkov, exotickych a volne Zijtcich zvierat, Univerzita veterindrskeho lekdrstva a farmdcie,
Kosice, Slovenskd republika

dagmar.mudronova@uvlf.sk

Aj ked' pouzivanie probiotickych pripravkov vo veterindrnej medicine je v sicasnosti uz bezné a je po-
vazované za bezpecné, posledné vyskumy ukazali, Ze v niektorych pripadoch méze mat na véelstva ne-
gativny vplyv. Jednd sa o pouzivanie pripravkov, ktoré obsahuju pre vcely cudzie, neautochténne bak-
térie'. Pricinou je nizka diverzita mikrobioty v¢iel a jej zdsadny vyznam pre zdravie v¢iel a produkciu
materskej kasicky, pergy ¢i medu?. Z tychto dovodov je délezité, aby probiotické pripravky pre vcely
obsahovali autochtdnne kmene s potvrdenymi probiotickymi vlastnostami. Na Univerzite veterinarske-
ho lekérstva a farmacie v Kosiciach sme vyvinuli a otestovali probioticky pripravok na baze autochtén-
neho kmena Lactobacillus brevis B50 Biocenol™ (CCM 8618), ktory bol izolovany z traviaceho traktu zdra-
vych vciel a aplikovany do vcelstiev na pelom nosici. Podobne sme otestovali aj dalsi autochténny kmen
Apilactobacillus kunkeei V18. Oba kmene v opakovanych experimentoch preukazali pozitivny vplyv na
zlozenie ¢revnej mikrobioty vciel zvysenim zastupenia baktérii mlie¢neho kvasenia a znizenim poctov
enterobaktérii a celkovych aerébov, ako aj imunostimulaény vplyv zvysenim relativnej expresie génov
pre niektoré antimikrobidlne peptidy (abaecin, defenzin-1) a rozpozndavacie receptory (toll-like, PGRP).
Taktiez bolo zaznamenané zlep3enie klinického stavu veelstiev, ¢o sa prejavilo lepsou kondiciou o3etre-
nych vcelstiev, vy$sou Cistiacou aktivitou, vy$simi vynosmi medu a nizSim spadom kliestika (az 0 70%). Vo
veelstvdach, kde bol zaznamenany vyskyt Peanibacillus larvae u dospelych v¢iel doslo k jeho vymiznutiu
z traviaceho traktu v¢iel po 2 - 3 tyzdrioch od zaciatku podévania probiotickych pripravkov. V jednom
véelstve bol detegovany aj Melissococcus plutonius, ktory vymizol zo v€elstva po 3 tyzdiioch od zaciatku
podavania pripravku na baze A. kunkeei. Kvalita medu nebola negativne ovplyvnena®*. Ziskané vysledky
potvrdzuju pozitivny vplyv autochtonnych probiotickych baktérii mliecneho kvasenia na pelovom nosici
na zdravie, produktivitu a imunitu vcelstiev.

Podakovanie: Tdto prdca vznikla vdaka podpore projektu VEGA 1/0454/22.
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GUT MICROBIOTA ASSEMBLY OF GOTLAND VARROA-SURVIVING HONEY BEES
EXCLUDES MAJOR VIRAL PATHOGENS
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The Gotland varroa-resistant honey bee population is one of the most well-studied varroa-resistant honey
bee populations. Through a process of natural selection, these honey bees have developed not only effective
strategies for reducing the varroa mite population' but also improved defenses against a range of viruses
such as Apis Rhabdovirus-1 (ARV-1), Black Queen Cell virus (BQCV), Lake Sinai virus (LSV), Sacbrood virus
(SBV), and a tolerance for a high level of deformed wing virus (DWV)2 The mechanism that enables varroa-re-
sistant bees to better cope with viruses is not yet understood. Recent studies suggest that the composition
and structure of the gut microbiota could play a crucial role in the development and severity of viral infec-
tions in various animals*“#>, However, the analysis of gut bacterial composition did not reveal any substantial
differences in diversity metrics between Gotland varroa-resistant honey bees and local varroa-susceptible
honey bees®. In this study, we analyzed the dataset from Thaduri et al. (2021)° and used a network approach
to further investigate the associations between gut bacterial taxa and honey bee viruses in the Gotland var-
roa-resistant population. Additionally, we used the Picrust2 software to predict the functional properties of
the microbial community of varroa-resistant honey bees and compared them to those of local varroa-suscep-
tible honey bees. We observed that the presence of viruses completely changed the assembly of the microbi-
al community in varroa-susceptible honey bees, while the changes in microbial structure in varroa-surviving
honey bees were marginal. Varroa-resistant honey bees had only a minimally assembled gut microbial com-
munity, excluding most of the bacterial taxa that interact with viruses. Moreover, varroa-resistant honey bees
had a significantly higher abundance of the predicted superpathway for heme b biosynthesis, a substance
with a proven antiviral effect. Our results suggest that the organization of the microbial community likely
enables the Gotland varroa-resistant bees to control the development of viral infections.
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Paenibacillus larvae je povodcom vazneho bakteridineho ochorenia vcelich lariev, moru vcelieho plodu.
Larvalna kasicka sluziaca ako potrava vcelich lariev obsahuje antimikrobidlne G¢inné mastné kyseliny,
ktoré by mohli zohravat vyznamnu ulohu v rezistencii lariev voc¢i moru véelieho plodu. Skimali sme
anti-P. larvae aktivity niektorych mastnych kyselin materskej kasicky (MK) a potvrdili ich. Zistili sme,
ze kyslejsie pH prostredia zvySuje aktivitu najhojnejsej mastnej kyseliny MK, 10-hydroxy-2-decénovej
(10-HDA) a tiez, ze rdézne kmene P. larve vykazuju rozdielnu citlivost voci 10-HDA (rozdiely az 2,97 na-
sobné)'. Okrem prirodnych véelich latok sme testovali anti-P. larvae aktivity 24 lipidom podobnych sa-
charidovych derivatov; roznych (tio)glykozidov, glykozylovanych sulfénov, 6-O-esterovych a éterovych
derivatov D-mandzy, D-glukézy a D-galaktézy s C 10 alebo C 12 alkylovym retazcom a vybranych re-
feren¢nych zlt¢enin (kyseliny laurovej, monolaurinu a dvoch kyselin nachadzajucich sa v MK, 10-HDA
a kyseliny sebakovej) vo¢i dvom ERIC | a ERIC Il kmeriom P. larvae. Aktivity tychto latok sme hodnotili
na zaklade stanovenia ich minimalnych inhibi¢nych koncentracii (MIC). Zistili sme, Ze vacsina z tychto
derivatov je aktivna voci patogénu, a ze medzi ich U¢innostami a chemickymi strukturami existuja urcité
koreldcie. Niektoré zliceniny s C 12 uhlikovym retazcom a (tio)glykozidovou alebo 6-O-éterovou vaz-
bou vykazovali vysoké aktivity voci obom kmenom patogénu. Ich G¢innosti (stanovené MIC v rozmedzi
12,5 M az 50 puM) boli ovela vyssie ako Ucinnosti referenc¢nych mastnych kyselin MK (stanovené MIC
6400 pM)2. To naznacuje, ze niektoré z nich by mohli mat potencial zvysit antibakteridlny ucinok potravy
vCelich lariev voci P. larvae (pri ich aplikacii do véelich kolonii), ¢o by mohlo zvysit rezistenciu lariev voci
moru vcelieho plodu.

~
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Paenibacillus larvae je gram-pozitivna baktéria, ktorej spory su etiologickym pévodcom velmi zdvaznej
infekénej choroby vcelich lariev, moru vcelieho plodu (MVP)'. Efektivna priprava vitalnych spér patogénu
je nevyhnutnd k Uspesnej realizécii réznych in vitro aj in vivo studii tykajucich sa MVP. Bolo vyvinutych
niekolko in vitro metdd pre laboratérnu produkciu spor?3#4, ktoré viak nie s univerzalne pouzitelné pre
vietky kmene P, larvae.V rdmci nasho vyskumu sme testovali Ucinky 5 sacharidov - glukézy, fruktézy, tre-
halézy, maltézy a sachardzy, ktoré sa bezne vyskytuju vo vacsich mnozstvach vo véelich larvach alebo ich
potrave, na sporulaciu 6 kmenov P. larvae s environmentalne vyznamnymi ERIC | a ERIC Il genotypmi. U¢i-
nok tychto sacharidov pouzitych v ré6znych koncentracidch na spdérové vytazky sme skimali na Columbia
sheep blood (CSA) a MYPGP agarovych médiach. Zistili sme, Ze fruktéza pri kmenoch ERIC | a trehaléza
pri kmenioch ERIC Il v koncentra¢nom rozsahu 0,5 — 2,0% reprezentuju nové sporulacné faktory bakté-
rie P. larvae, ktoré vyznamne zvysuju vytazky vitalnych spér pri kultivacii na oboch agarovych médiach,
u vacdiny kmenov koncentra¢ne-zavislym spésobom. Odhalili sme, Ze tieto faktory zvysuju vytazky vi-
talnych spér najma tym, Ze vyrazne zlep3uju kli¢ivost produkovanych spér. Celkovy pocet vyprodukova-
nych spér zvysovali len v malej miere alebo ho nezvy3ovali vobec. Aj dalie testované sacharidy - gluké-
za, maltéza a sachardza (v 1% alebo 0,5% koncentracidch) dokazali zlepsit sporulaciu, ale v mensej miere
a iba pri urcitych kombinaciach kmenov P. larvae a agarovych médii. Na zdklade tychto poznatkov sme
navrhli nova metddu pripravy vitalnych spér P. larvae, ktora by mohla byt uzito¢nd pri réznych stadiach
tykajucich sa MVP>.
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Cilem préce bylo analyzovat kmeny Paenibacillus larvae vyskytujici se na tzemi Ceské republiky v letech
2016-2017 a charakterizovat genetickou strukturu jejich populace s vyuzitim genotypizace ERIC, multi-
lokusové sekvencni typizace (MLST) a analyzy celogenomové sekvence (WGS). Vysledky byly doplnény
analyzou izolatl odebranych v roce 2018 v oblastech Slovenska nachazejicich se v blizkosti ¢esko-slo-
venské hranice. Genotypizace ERIC odhalila, ze 78,9 % testovanych izolatl patfilo do genotypu ERIC II
a 21,1 % do genotypu ERIC I. MLST ukazal Sest sekvencnich typu, pficemz ST10 a ST11 byly mezi izolaty
nejcastéjsi. U Sesti izolatd jsme nasli nesrovnalost v korelaci mezi genotypem MLST a ERIC. MLST a WGS
analyza izolatG odhalila, Zze kazda ze dvou geografickych oblasti s vysokym vyskytem moru vceliho plo-
du méla své vlastni dominantni kmeny P. larvae. Pfedpokladame, ze tyto kmeny predstavovaly primarni
zdroje infekce v postizenych oblastech. Kromé toho byla v geograficky vzdalenych oblastech odhalena
sporadickd pfitomnost kment identifikovanych porovnanim celogenomovych sekvenci jako geneticky
pfibuzné, coz naznacuje mozny pfenos P. larvae zprostfedkovany ¢lovékem.

~
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Cmele (Bombus) za¢inaju byt ¢oraz atraktivnejsimi opelovaémi rastlin vyuzivanymi v polnohospodar-
stve. Aj vdaka tomu rovnako narasté vedecky zadujem o tieto insekty. Na prildkanie kralovien, tvoria sam-
ce rodu Bombus druhovo $pecifickii zmes samcich znackovacich feromoénov (MMP, z angl. male marking
pheromone). Této zmes obsahuje najmenej 500 réznych molekul vratane uhlovodikov, roznych esterov,
aldehydov, metylketénov, mastnych kyselin, terpenoidnych zlicenin a alkoholov. Prave vdaka schop-
nosti tvorit velké mnozstvo réznych dlhoretazcovych alkoholov, su ¢mele vhodnym experimentalnym
modelom pre studium hmyzich FAR (reduktaz mastnych kyselin). Okrem toho, ze su dlhoretazcové al-
koholy zlozkami feromdnov réznych organizmov, vratane ¢meloy, ich Siroké vyuzitie zahifia napriklad
vyrobu zmédkcovadiel, lepidiel, lubrikantov, farbiacich a odfarbovacich roztokov, prostriedkov na ciste-
nie, voskov a kozmetickych pripravkov na osobnu starostlivost. Navyse samotné feromoény nachadzaju
v priemysle dolezité uplatnenie, ako ekologicka nahrada toxickych insekticidov. V nadej studii sme pouzili
tukotvornu kvasinku Yarrowia lipolytica, na studium reduktaz BlapFAR4 (izolovana z Bombus lapidarius)
a BlucFAR1 (izolovana z Bombus lucorum) a biotechnologicku produkciu dlhoretazcovych alkoholov.
Najlepsie vysledky boli dosiahnuté s kmeriom JMY7086, ktory niesol niekolko modifikécii kvasinkového
gendému spolu s génom BlucFAR1 exprimovanym pod kontrolou velmi silného semisyntetického promé-
tora 8UASpTEF. JMY7086 produkoval vyhradne nasytené alkoholy s dizkou retazca 18 az 24 uhlikov. Naj-
vyssia zaznamenana produkcia celkovych dlhoretazcovych alkoholov bola 166,6 mg/L média, respektive
15,6 mg/g suchej biomasy. Tato praca vznikla vdaka podpore projektu APVV-17-0262.
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Cmelaci (Bombus spp.) vyrazné pfispivaji k opylovani mnoha plané rostoucich i hospodafsky vyznam-
nych rostlin'2. Také téchto opylovacli v poslednich desetiletich ubylo®. K poklesu populace ¢melakl pfi-
spiva mnoho faktord, jako je ztrata stanovist, zména klimatu, pesticidy a patogeny*¢. Mezi hlavni parazity
¢meldkl patii Crithidia bombi, Apicystis bombi a Nosema bombi. Nase studie, byla zaméfena na ziskani
prvnich poznatkd o vyskytu zminénych parazit(i v Ceské republice u dvou nejhojnéjsich druh(i ¢émelakd
(¢meldk zemni Bombus terrestris a ¢meldk skalni B. lapidarius). Sbér jedincd probihal v letnich mésicich
let 2015-2020. Pfitomnost parazitl byla ur¢ovana pomoci PCR z vyizolované DNA z celého vnitiniho
obsahu abdomenu zkoumanych jedinct. Vzorky byly nasledné vyhodnoceny v zavislosti na pohlavi (dél-
nice, samci), druhu, ale také dle typu krajiny (mésto, zemédélska krajina, louky, lesy). Nejvyssi prevalence

vy
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infikovano simultanné vsemi tremi parazity nez pouze kombinaci A. bombi a N. bombi’. Nakaza parazity
byla ovlivnéna také prostfedim - v méstské a lesnaté krajiné byl zaznamenan vyssi vyskyt C. bombi oproti
loukam a zemédélské krajiné’. Vyssi vyskyt N. bombi byl zaznamenan v okoli sklenik(l’, ve kterych se po-
uzivaji komerc¢né produkovani ¢melaci.

Vysledek vznikl s institucionalni podporou Ministerstva zemédélstvi CR v ramci Dlouhodobé koncepce
rozvoje vyzkumné organizace Zemédélsky vyzkum, spol. s r. 0. Troubsko.
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Rostlinné silice a jejich komponenty jsou obecné zndmé pro své akaricidni a antimikrobidlni G¢inky. Né-
které z nich se pouzivaji jako alternativa k hubeni populace paraziti vcel misto syntetickych pesticidd
a jsou soucasti vcelaiské praxe. U mnoha silic vsak neni zndm presny varoacidni efekt, stejné jako ucinek
na v¢elu medonosnou (A. mellifera), i jeji patogeny. V této studii bylo testovano 30 rliznych rostlinnych
silic za Ucelem najit ty, které plsobi inhibi¢né vici vyznamnym vcelim parazitim/patogentm. Silice byly
testovany in vitro vUici Varroa destructor, Ascosphaera apis a Paenibacillus larvae, jakozto plvodce vy-
znamnych vcelich onemocnéni parazitarniho, houbového a bakteridlniho pdvodu. Akaricidni efekt byl
testovan pomoci testu akutni toxicity ve sklenénych laboratornich vdzenkéach. Antimikrobidlni efekt byl
sledovan na zékladé dilu¢niho testu rdstu patogent na agarovém médiu na Petriho miskach. Nejvyssi
akaricidni efekt vykazovaly silice z téchto rostlin: tymian, dobromysl, matefidouska, skofice, méta pepr-
nd, hiebicek mrkev a saturejka. Nejvyssi baktericidni efekt byl pozorovén u silic z tymianu, dobromysli,
matefidousky, skofice a litsei. U zminénych silic nebyl pozorovan zadny rlst bakterie. Nejvy3sim fungicid-
nim efektem disponovaly silice z tymianu, dobromysli, skofice, litsei.
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