Report on the completion of the internship

VIKTORIYA LEVYTSKA
Professor of the Department of Infectious and Invasive Diseases,
Doctor of Veterinary Sciences

at Institute of Parasitology, Biology Centre CAS, Czech Republic

Topic: "Exploring Babesia parasite growth: nutrient acquisition and disease dynamics"

Training period: from October 1, 2024 till July 31, 2025

Amount (duration) of the Foreign Internship 180 hours / 6 credits ECTS.

Internship objective: to deepen knowledge of the biology and metabolic features of Babesia, to
acquire practical experience in working with cell cultures and molecular biology methods, and to
become familiar with modern innovative approaches to the organization of scientific research.

The objectives and training plan for the specified period were fully achieved.

Outcomes and achievements:
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Mastery of laboratory protocols. Acquired biosafety skills and methodologies for
working with cell cultures, and developed protocols for maintaining stable Babesia
divergens cultures in vitro.

Parasite growth analysis methods. Established quantitative approaches to proliferation
assessment (flow cytometry), applied immunofluorescence and PCR methods to confirm
parasite viability and activity, and employed biochemical and proteomic approaches to
investigate their metabolic profile.

Metabolism studies. Demonstrated that iron, primarily in a transferrin-bound form,
represents the key factor for parasite growth. Identified energy-dependent iron transport
mechanisms, ferric reductase activity, and the incorporation of iron into protein
complexes, highlighting this metabolic pathway as a critical vulnerability.

Functional studies. Performed inhibitor-based experiments and comparative analyses of
different culture media, enabling the characterization of parasite dependence on specific
nutrients and the elucidation of their adaptive mechanisms.

Modeling of the invasion process. Reproduced the development of Babesia infection
under laboratory conditions, defined the phase dynamics of the invasion process, and
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correlations between parasite metabolic activity, disease severity, and host immune
response.

Innovative technologies. Implemented modern functional genomic tools, including novel
transfection protocols, inducible gene editing, and reporter line generation. Applied
ultrastructure expansion microscopy, providing unprecedented visualization of parasite
cytoskeletal structures.

Data analysis and interpretation. Conducted a comprehensive synthesis of experimental
findings, formulated new concepts regarding the metabolic vulnerabilities of B. divergens,
and identified candidate proteins with promising potential for antiparasitic therapy or
vaccine development.

"Professional development. Gained practical expertise in advanced microscopy,

bioinformatics, and image analysis methods. Strengthened teaching and mentoring skills
through the supervision of PhD and undergraduate students.

International collaboration. Research findings were presented at international scientific
meetings, including the Chemistry and Biology of Tetrapyrroles Conference, the Tick and
Tick-Borne Pathogen Conference, and workshops on One Health and parasitology, thereby
promoting integration into global research networks.

Reporting and future perspectives. Prepared a final analytical report and developed
proposals for further investigations, particularly concerning the pharmacological targeting
of key metabolic pathways. The obtained results are being prepared for publication in a
peer-reviewed international journal.

Agreed:

This report was reviewed and approved at the meeting of the Department of Infectious and
Invasive Diseases (protocol Ne 7, from August 25, 2025) of the Higher Educational Institution
«Podillia State University».

Deputy

Associate Professor

Head of the Department, :
Tetiana KARCHEVSKA

This report was reviewed and approved at the meeting of the Council of the Faculty of
Veterinary Medicine and Technology in Animal Husbandry (protocol Ne 7, September 18, 2025)
of the Higher Educational Institution «Podillia State University».

Dean of the Faculty of Veterinary Medicine
medicine and technology in animal husbandry,
Associate Professor

Trainee

Victor GORYUK

Viktoriya LEVYTSKA



«3ATBEP/UKYIO»
/ B.o.. pemopa

»

3BiT
PO MPOXOJDKEHHS HAYKOBOTO CTAXYBAHHA Y Bionoriunomy Llentpi Yechkoi akaneMii HayK,
IuctuTyTi mapasutosorii (Hexis) '
JIEBULIBKOI Bikropii
npoecopa kadeapu indeKiiiuX Ta iHBasiHHNX XBOPOO,
JIOKTOpa BETEPHHAPHUX HayK

Tema: «J{oC/iKeHHs POCTy mapasutiB pofy Babesia: MEXaHi3MHM IMOTJIHHAHHSA IOJKHBHHX
PEYOBHMH Ta AWHAMIKA 3aXBOPIOBAHHS)
TepMiH cTaKyBAHHSA: 3 «1» xopTHs 2024 poky 1o «31» mmnus 2025 poky.

Mera cTaKyBaHHs: TOTJIMONECHHS 3HaHb IIPO Gionorito Ta meraGoniuni ocobnmBocti Babesia,
HAGYTTS IPAKTHIHOTO JOCBIXY POOOTH 3 KIITHHHHMH Ky IbTY pAMH i MOJIEKYJIIPHO-010JI0TIYHAMH
METOJIAMH, 2 TAKOX O3HAHOMIEHHs 3 CyJaCHHMH iHHOBAIliHHHMH mixogaMu 10 Oprasizamii
HAyKOBHUX JIOCTUKEHb.

MerTy Ta IUIaH IPOXOKEHHS CTaXKyBaHHS 32 BKA3aHMIA IEPioJ] BAKOHAHO Y TOBHOMY 00Cs31.

JlocArHyTi pe3yabTaTH:

1. OnaHyBaHHﬂ 71aGOPaTOPHAX MPOTOKOJIB. 3aCBOEHO MPABHIIA 6i06e3nexy Ta MeTO10JIOT IO
poGOTH 3 KIITHHHMMH KyJTbTypaMH, BiIIpPalbOBaHO MPOTOKOIHA KyJIbTHBYBaHHs
crabinpHuX KynsTyp Babesia divergens in vitro.

2. MeToau aHamizy pocTy mapa3uTi. OCBOEHO KUIBKICHI TAXOJH J10 OLiHKH npoideparii
(mpoTOYHA IMTOMETpisi), 3aCTOCOBAHO imynopnyopecuentni ta [UJIP-meromnm s
MiITBEP/UKEHHs JKUTTE3AATHOCTI ¥ AKTHBHOCTI mapasutiB, a Takoxk OioximivHi Ta
[IPOTEOMHI HiIXO/M JUlsl IOCITi/UKEHHS IXHBOTO meTaboniyHoro mpodismo.

3. Jlocmimkenns merabosismy. BCTaHOBICHO, IO KITIOHOBHM daxTopom pocTy € 3aiiso,
nacammepes y (opwmi, octymHiil i3 TpaHChepumHy. [nenTHdiKOBAHO €HEPro3aiexHi
MEXaHi3MH TPAHCIOPTY 3alli3a, aKTUBHICTH (EpHK-pelyKTasH Ta iHTerpaiiio 3amsa B
GLIKOBI KOMILIEKCH, 10 OKPECITIOE KPHTHUHY BPa3JIMBICTh LBOIO MeTa0O0JIIYHOTO IIJIAXY.

4. ®ynkuionansi gocmimkenns. [IposeneHo iHTiGITOPHI €KCTIEPUMEHTH Ta TIOPIBHUIBHUH
aHaJIi3 Pi3HAX KyIbTYpPaIbHAX CEPENOBHILL, IO T03BOJIMIIO OXapaKTEPU3yBATH 3aJIeXKHICTh
napasuTiB Bix cHenu(iYHAX NOXUBHHX cyGerTpaTiB Ta PO3KpATH iX ajanTaiiiiHi
MEeXaHi3MH.

5. MoemoBanHs iHBasiitHOro mpomecy. Y 1a00paTopHHX yMmOBax BIJITBOPEHO PO3BHUTOK
itBasii Babesia, Bu3HaueHO (a3oBy IMHAMiKy iHBA31HOTO MNpOLECY Ta BHABICHO



KOpEJIIIo MK MeTaBbOoNiuHOK0 ~ AKTHBHICTIO — TIapaswTiB, TsDKKicTIO  TIepebiry
3aXBOPIOBAHHS Ta iIMyHHOIO BiAMOBIUTIO MAKPOOPTraHi3My.

6. Immopauiitai TexHojorii. OCBOEHO cy4acHi iHCTPyMEHTH (YHKI[OHANBHOT TEHOMIKH,
BKJIFOYAIOUM HOB1 TPOTOKOJIH TpancGeKilii, iHxyKoBane pearyBaHHs reHiB Ta CTBOPEHHS
penopTrepHUX JiHiA. BHKOPHCTAHHA YJIBTPAacTPyKTy PHOT PO3IIHPIOBATBHOL MiKpocKomil
3a6e3meunTo JeTAIbHY Bi3yali3allilo UTOCKETCTHAX CTPYKTYP napasura.

7. Amaniz- Ta iHTeprpeTanmis pesysbTatiB. BAKOHaHO — KOMILIEKCHE y3arajJbHeHHS
eKCTIEPUMEHTAIbHUX JIaHHX, copMyIEOBAHO HOBI KOHIEMIIT [OoJ0 MeTaboIYHNX
.BpasnuBocTeit B. divergens Ta inenTH(IKOBAHO KaH/MIATHI Oifikku 3 TNEPCIEKTHBHUM
MOTEHLIAIOM JUTs po3pO0KHM MpoTHNApa3uTapHAX Tepariiif a00 BaKIIWHHHUX cTpaterii.

8. Ilpodeciiinuii PO3BUTOK. HabyTo mNpakTHIHOIO JOCBiMy y 3acTOCYBaHHi NEPENOBAX
MeTOMK Mikpockorii, GioiHGopMaTHIHOrO anaiizy Ta 00poOKM 300paKEHb. Po3BUHEHO
[1eJ1arorivHi Ta HACTABHUIIbKI HABHYKH HCPE3 CYIIPOBIJI ACTIiPaHTIB i CTY/ICHTIB.

9. Mixuapoasa crismpais. PesybraTi JOCTiKeHs GyilM TPe3eHTOBaHI Ha MIXKHAPOIHHX
HayKOBHX (opymax, 30Kpema Chemistry and Biology of Tetrapyrroles Conference, Tick
and Tick-Borne Pathogen Conference, a TaKoX Ha ceminapax 3 One Health Ta
T1apa3uTOJIOT], 10 CIIPHSLUIO igTerpamii y MiXKHapoIHi JOCITiIHUIBKI MEPexKi.

10. 3sitHicTs Ta mepcnekTuBH. [1iAroTOBICHO Mi(CyMKOBHi aHAITHIHHH 3BiT, copmoBano
MPOTO3HILT JUIS MOAATBIINX JOCILPKEHbB, 30KpeEMa MO0 apmakonorigHoro OJIOKyBaHHS
KTIOYOBUX METabOJIYHAX MUISXIB. OTpumaHi pe3yjbTaTh TOTYIOTBCS N0 myOmikarii y
Mi’KHApOHOMY PELCH30BaHOMY Ky pHAJI.

IoromxeHo:

3BiT PO3MIISAHYTO 1 3aTBEP/DKCHO HA 3acinanni kadenpu iHeKHiHHUX Ta iHBa3iiftHHUX
xBopo6 (mportokosn Ne 7 Bin «25» cepms 2025 poky) 3akmany Bumoi ocBiti «IToxiIbCHKHH
NepKaBHUI YHIBEPCHTET.

3acTyIIHHK 3aBiyBaya KapeapH,
JIOLEHT Tersma KAPYEBCBKA

3BiT pO3IJIAHYTO 1 3aTBEP/DKCHO HA 3acijandi BYeHOI pamd (axkyabTeTy BETEPHHAPHOL
MEJTAIAHE 1 TEXHOJIOTIH Yy TBapUHHAITBI (ITPOTOKOI N 7 in 18 Bepecus 2025 poky) 3aknany
Bumoi ocBiTH «I10iTBCHKHAIM neprKaBHHN YHIBEPCHTETY.

Jlexan axyIbTeTy BETEPHHAPHOT
ME/TMITHH 1 TEXHONOTIH ¥ TBAPUHHHUIITBI,

JOIIEHT Bixtop TOPIOK
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CTaskucT Qﬁ Bixropis JJEBULIBKA
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CERTIFICATE
This is to certify that
VIKTORIYA LEVYTSKA, DVM, Ph.D., Dr.Sc.

Has successfully completed an Internship at the Biology Centre, Czech Academy
of Sciences (CAS), Institute of Parasitology, Laboratory of Molecular Biology of Ticks,
from October 1, 2024, to July 31, 2025, encompassing a total of 180 hours. The focus of
the internship was on the topic: Exploring Babesia parasite growth: nutrient acquisition
and disease dynamics.

During this internship, Dr. Viktoriya Levytska acquired in-depth knowledge of
the biology of Babesia parasites, with a focus on their adaptation mechanisms and
nutrient acquisition during infection. She investigated parasite growth dynamics under
various experimental conditions, emphasizing the role of metabolic pathways, and
gained valuable practical experience in cell culture techniques and molecular biology
methods for analyzing parasitic processes. In addition, she strengthened her
professional competencies by expanding both theoretical and practical expertise, while
becoming familiar with innovative methodologies and modern technologies for
conducting and organizing scientific research.

1.08.2025

Jan Perner, Ph.D.

Head of Laboratory of Molecular
Biology of Ticks

Institute of Parasitology

Biology Centre, CAS



