Navrh témy doktorandského studia v odbore Bioldgia, programe Bioldgia, Specializacia Ekoldgia a evolu¢na
bioldgia, so zadiatkom $tudia v skolskom roku 2024/2025

Meno 3kolitela: RNDr. Fedor Ciampor, PhD.

Téma dizertaénej prace slovensky/anglicky:
DNA odtlacky hmyzu na rastlinach ako potencidlny ndstroj moderného biomonitoringu opelovacov
Insect DNA fingerprints on plants as a potential tool for modern polinator biomonitoring

Ciele dizertacnej prace:

1. paralelny odber fotodokumentacie navstevy kvetov hmyzom a environmentalnych vzoriek na analyzu
eDNA v teréne

2. ziskanie DNA z environmentalnych vzoriek (kvetov, listov), molekuladrna determinacia (DNA barkdding)

3. vyhodnotenie Uspesnosti potvrdenia ndvstevy rastliny hmyzom pomocou DNA odtlackov, vyhodnotenie
Uspesnosti determindcie zdokumentovanych druhov pomocou DNA barkédov

4. porovnanie vytupov DNA analyz zjednotlivych kvetov s environmentalnymi vzorkami odobranymi
vramci projektu APVV z polnohospodarskych plodin a stanovenie potencidlu envirnmentdlnej DNA
z rastlin pre biomonitoring opelovacov

5. budovanie referencnej databazy DNA barkédov fauny Slovenska

Proposed aims:

1. Simultaneous collection of photographic documentation of insect visits to flowers and environmental
samples for eDNA analysis in the field.

2. Extraction of DNA from environmental samples (flowers, leaves), molecular identification (DNA
barcoding).

3. Evaluation of the success in confirming insect visits to plants through DNA fingerprints, and assessment
of the accuracy of species identification using DNA barcodes.

4. Comparison of DNA analysis outputs from individual flowers with environmental samples collected within
the APVV project from agricultural crops, and determination of the potential of plant environmental
DNA for pollinator biomonitoring.

5. Construction of a reference database of DNA barcodes for the fauna of Slovakia.

Zdovodnenie navrhovanej témy dizertacnej prace:

VyuZivanie DNA metdd v determindcii druhov a biomonitoringu je na vzostupe, stéle vsak chybaju presnejsie
data o ich spolahlivosti, moZnostiach ci limitoch. V suc¢asnosti rastie potreba rychlych a efektivnych nastrojov
na monitoring biodiverzity, pricom DNA metddy (DNA barkdding, metabarkdéding) mézu byt vhodnym
rieSenim efektivneho monitoringu. Funkcénost metodiky uZz bola mnohokrat potvrdend, stale vsak
potrebujeme data, ktoré by testovali ich aplikaciu a prispeli by tak k rozvoju tychto metdd. Opelovace su pre
nas Zivotne déleZitou skupinou Zivolichov, ktord je vsak pod silnym tlakom antropogénnyc zdsahov do
prostredia. Zdujem o opelovace v poslednej dobe stlpa, stile vsak vieme relativne malo o ich druhovom
zloZeni, lokdlnych chrakteristikach spolocenstiev Ci vplyvoch faktorov prostredia. Presnejsie informacie
o kontakte opelovadov s rastlinami s klu¢ové, mézu podporit efektivne opatrenia pre ochranu a zachovanie
funkcie opelovacov, na ktorej sme do znacnej miery zavisli.

Justification of the proposed topic:

The use of DNA methods in species identification and biomonitoring is on the rise, yet more precise data on
their reliability, possibilities, and limitations are still lacking. There is a growing need for rapid and efficient
tools for monitoring biodiversity, and DNA methods (DNA barcoding, metabarcoding) may serve as a suitable
solution for effective monitoring. While the functionality of these methodologies has been confirmed
multiple times, there is still a requirement for data that would test their application and contribute to the
development of these methods.

Pollinators constitute a vital group of organisms for us, but they are under substantial pressure due to
anthropogenic interventions in the environment. The interest in pollinators has been increasing lately;
however, our knowledge about their species composition, local community characteristics, and the
influences of environmental factors remains relatively limited. More precise information about the



interactions between pollinators and plants is crucial, as it can support effective measures for the protection
and preservation of the pollinators' function, upon which we are significantly dependent.

Navrhované metodické postupy:

Terénne prace: Odbery vzoriek v teréne. Sledovana azdokumentovana bude navsteva hmyzu ¢i inych
bezstavovcov na konkrétnych rastlindch, nasledne sa odoberu konkrétne navstivené casti rastliny (kvety,
listy) azafixuju sa etanolom (v pripade moZnosti sa odchyti aj zdokumentovany hmyz), vteréne sa
zaznamenaju zakladné charakteristiky (napr. typ lokality, klimatické podmienky, teplota atd).

Laboratérne prace: izolacia DNA z environmentalnych vzoriek (¢asti rastlin), amplifikdcia DNA, priprava DNA
kniznic, sekvenovanie pomocou NGS sekvenatorov.

Spracovanie dat: Cutadapt, mBrave, Taxontabletools, R a dalSie softvéry/aplikacie budu vyuzité na editaciu
a pripravu zdrojovych dat a nasledné statistické vyhodnotenie (pozitivha/negativna izolacia DNA, pozitivna
determindcia pomocou DNA barkddingu, vplyv lokalnych faktorov na Uspesnu extrakciu DNA a molekularnu
determinaciu druhov opelovacov, konfrontdcia ziskanych dat s metabarkddingovymi datami ziskanymi
vramci rieSenia APVV projektu atd')

Proposed methodology:

Fieldwork: Sampling in the field. The visitation of insects or other invertebrates on specific plants will be
observed and documented. Subsequently, specific parts of the visited plants (flowers, leaves) will be
collected and fixed in ethanol (if possible, documented insects will also be captured). Basic characteristics
will be recorded in the field (e.g., location type, climatic conditions, temperature, etc.).

Laboratory work: DNA isolation from environmental samples (plant parts), DNA amplification, preparation
of DNA libraries, sequencing using NGS sequencers.

Data processing: Cutadapt, mBrave, Taxontabletools, R, and other software/applications will be used for
editing and preparing source data, followed by statistical analysis (positive/negative DNA isolation, positive
identification through DNA barcoding, impact of local factors on successful DNA extraction and molecular
identification of pollinator species, comparison of obtained data with metabarcoding data obtained within
the APVV project, etc.).

Dostupné alebo planované zdroje financovania:
APVV-21-0386 (2022-2026) — projekt zamerany na studium biodiverzity opelovacov (Skolitel je ZR)

Predpokladané publikacné vystupy v casopisoch WOS (priblizny okruh ¢asopisov):
minimalne 2 WOS publikacie, prioritne Q1, Q2 ako napr. peer), ScientificReports, Urban Ecosystems, Journal

of Nature Conservation...

Téma méze byt ponuknuta aj medzindrodnym studentom: dno



