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(1) “Retinal ferroptosis as a critical mechanism for the induction of retinocho-

roiditis during ocular toxoplasmosis.”
Ushio-Watanabe N (3 % H ), Nishikawa Y (17 % H), Kaneko H(19 % H).

aFh 19 4) (%56 3 AT FRI%ERK)
Redox Biol. 2023 Nov;67:102890.

(2) “Silicone oil, an intraocular surgical adjuvant, induces retinal ferroptosis.”
Ushio-Watanabe N (7 % H), Nishikawa Y(11 % H), Kaneko H(18 % H).

AR 18 44)
Free Radic Biol Med. 2025 Feb 16;228:33-43.
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NRCPD-OUAVM Joint Research Report

Date: 2025.5.14
Project no:__2024-joint-3

1. Principal investigator
Name: Liging Ma
Position: Professor

Affiliation: Qinghai Academy of Animal Sciences and Veterinary Medicine, Qinghai University, China

2. Project title:

Uncovering tick vectors that transmit zoonotic Babesia species in China

3. Collaborating research group members at NRCPD
Name: Naoaki Yokoyama

Position: Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2024- March 31, 2025: one year

5. Purposes and objectives

Human babesiosis is an emerging tick-borne zoonosis caused by protozoan parasites of the genus
Babesia. Human babesiosis is a homolytic disease, presenting symptoms that range from mild flu-like
illness to severe anemia. The disease can be fatal, particularly in elderly and immunocompromised
patients. Globally, most human cases are caused by the following seven zoonotic Babesia species:
Babaesia microti, B. duncani, B. divergens, B. venatorum, B. odocoilei, Babesia sp. KO1, and B.
crassa-like species. In China, several human cases have already been documented, highlighting the
need for effective surveillance and control strategies.

The strategies for controlling human babesiosis should consider the endemic zoonotic Babesia spe-
cies and their specific tick vectors. Despite this, the endemic tick vectors transmitting zoonotic Babesia
species in China remains limited, presenting challenges for surveillance, risk assessment, and public
health response strategies.

The main aim of this study is to identify potential tick vectors of zoonotic Babesia species in China,
with a particular focus on the Qinghai-Tibetan Plateau region, a hotspot of tick activities and a zone

where livestock—wildlife—human interactions are common.

To achieve this goal, the specific objectives of our research are:

¢ To collect questing ticks from various ecological zones in Qinghai province.
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¢ To screen collected ticks for zoonotic Babesia species using PCR assays.
¢ To map the distribution of zoonotic Babesia species and their vectors, thereby supporting the

development of effective control strategies for human babesiosis.

6. Outline of research process

From FY2024 to early FY2025, we conducted extensive field surveys across multiple regions in
Qinghai Province, including Minhe, Huzhu, Huangyuan, Menyuan, Xunhua, and Guide, with a particu-
lar focus on grassland habitats and forest edge environments. Questing ticks were collected using a
flagging method. Ticks were morphologically identified to the species level, using established taxo-
nomic keys, and their DNAs were extracted. The tick DNAs are currently being screened in the PCR
assays developed by Prof. Yokoyama’s lab at NRCPD, targeting seven major zoonotic Babesia spe-
cies. Positive samples will undergo sequencing and phylogenetic analyses to identify the specific zo-
onotic Babesia species. The resulting data will be used to create an epidemiological map, illustrating

the geographical distribution of zoonotic Babesia species and their potential vectors.

7. Outline of research achievements

® Over 3,000 questing ticks were successfully collected and cataloged across Qinghai province.

® Morphological identification of the collected ticks confirmed the presence of Haemaphysalis qing-
hainesis and Dermacentor nuttalli.

® DNAs were extracted from all collected ticks, and PCR screening for zoonotic Babesia species is
currently in progress.
Collaboration with NRCPD has been strengthened through training and technical support.
Our laboratory has gained valuable experience in advanced pathogen detection techniques, en-
hancing our diagnostic and research capacity.

8. Publication of research achievements

In Progress.
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NRCPD-OUAVM Joint Research Report

Date: 2025.4.28

Project no:__2024-joint-6

1. Principal investigator

Name: Apinya Arnuphapprasert
Position: Lecturer

Affiliation: Rajamangala University of Technology Srivijaya

2. Project title:
Isolation of Babesia bovis of Thai origin and characterization of the VESA gene family encoding

its virulent factors

3. Collaborating research group members at NRCPD
Name: ASADA Masahito

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2024 — March 31, 2025

5. Purposes and objectives

This study aims to establish cryostabilates of Babesia parasites and genetically characterize genes
related to virulent factors, specifically the VESA gene family, from Asian isolates of Babesia bovis,
providing valuable insights into parasite biology. The parasite cryostabilates acquired in this study will

be valuable for future research, including genome-wide studies, as well as the development of drugs.

6. Outline of research process

Research in Thailand

1. Blood sample collection:
Blood samples were collected from 15 cattle that exhibited Babesia-like clinical signs, including de-
pression, loss of appetite, anemia, dark-colored urine, and a history of contact with ticks, the vector of

Babesia bovis. The blood was added cryopreserve reagent and stored in liquid nitrogen.
2. Blood smear screening:

Blood samples were smeared onto slides, fixed with methanol, and stained with 10% Giemsa solution.

The slides were then examined under a light microscope (1000x magnification) to identify the piriform
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shape, which is characteristic of Babesia.

3. DNA extraction:
DNA was extracted from 200 uL of each blood sample using a commercial kit (NucleoSpin Blood
Extraction Kit).

4. PCR screening:
Fifteen samples were screened by PCR using the primers BTH 18S 1st F
(GTGAAACTGCGAATGGCTCATTAC) and BTH 18S 1st R
(AAGTGATAAGGTTCACAAAACTTCC) for the first round of PCR. The second round of PCR used
primers BTH 18S 2nd F (GGCTCATTACAACAGTTATAGTTTATTTG) and BTH 18S 2nd R
(CGGTCCGAATAATTCACCGGAT), following the protocol described by Masatani et al. (2017).
Only PCR-positive samples had their first-round PCR products prepared and sent to the National
Research Centre for Protozoan Diseases (NRCPD) at Obihiro University of Agriculture and Veterinary

Medicine, Japan, for further analysis.

Research at NRCPD
1. DNA Sequencing:

PCR products were re-amplified using the second-round primers and a larger reaction volume (50 uL).
The predicted PCR bands were excised and purified using a gel purification kit (NucleoSpin PCR

Clean-up and Gel Purification Kit). The purified products were then subjected to sequencing.

2. Nucleotide Analysis:
The obtained sequences were edited using BioEdit software and compared against known sequences
using the nBLAST tool.

7. Outline of research achievements
Out of 15 samples, 6 samples were positive from PCR (about 1,500 bp). The result from sequencing
revealed that three samples were B. bovis, two samples were B. bigemina and one sample was T.

orientalis. There were two tubes of B. bovis of Thai strain were stored in liquid nitrogen.

8. Publication of research achievements

Reference

Masatani, Tatsunori, et al. "Detection and molecular characterization of Babesia, Theileria, and Hepa-
tozoon species in hard ticks collected from Kagoshima, the southern region in Japan." Ticks and tick-
borne diseases 8.4 (2017): 581-587.
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NRCPD-OUAVM Joint Research Report

Date: 2025.5.30

Project no:__2024-joint-7

1. Principal investigator
Name: RNDr. Daniel Sojka, Ph.D.
Position: Research Scientist — Laboratory of Molecular Biology of Ticks
Affiliation: Institute of Parasitology, Biology Centre CAS, Branigovska 1160/31, 370 05 Ceské

Budéjovice, Czech Republic, Europe

2. Project title:

Establishment of DiCre parasite lineages to study essential aspartyl peptidases of Babesia

3. Collaborating research group members at NRCPD
Name: Dr. Masahito Asada

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
01/04/2024 -31/03/2025, one year

5. Purposes and objectives

The 2024 NRCPD-OUAVM Joint Research Proposal sought to expand on our prior collaborative
efforts (2019, 2022, 2023, 2024), where we successfully developed transgenic Babesia bovis and
Babesia divergens parasites expressing DiCre recombinase. This technology facilitates the functional
analysis of essential parasite genes, previously demonstrated in model species such as Toxoplasma
gondii and Plasmodium falciparum. The 2024 proposal aimed to leverage the stable DiCre parasite
lineages of B. bovis and to perform conditional -inducable- knockouts (cKO or iKO) of aspartyl prote-
ases BAASP3a (023140) and BdAASP3b (006490) of the C clade of apicomplexan aspartyl proteases,
which are analogous to plasmepsins X/IX for P. falciparum and thus represent the potential master
regulators involved in invasion and egress during Babesia's asexual blood stages. Project aimed at
phenotypical characterization of the ASP3a/b deleterious phenotypes, with the aim to validate the crit-
ical roles of these enzymes in the erythrocytic lifecycle of Babesia. This work builds up on our prelimi-
nary findings with plasmepsin X/IX and TgASP3 specific inhibitor 49¢, supporting Bd/BbASP3 as prom-

ising drug targets for Babesiosis control.
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6. Outline of research process

In accordance with the proposed plan, we utilized the extended project timeline to generate cloned
populations of DiCre-expressing B. bovis and B. divergens. During the course of this work - including
Dr. Dede’s research visit to NRCPD-OUAVM from February 21 to March 18, 2025 - we successfully
confirmed DiCre integration in B. bovis. Following the visiting, we also verified the presence of DiCre
in B. divergens.

Both species were targeted using the same gene of interest (GOI) for homologous recombination;
however, in B. divergens, the selected GOI unexpectedly impaired parasite growth and disrupted the
blood cycle stages. As a result, despite obtaining a DiCre-integrated clone, we must now select an
alternative GOI and generate new DiCre lines.

In parallel, we prepared control GFP/mCherry plasmid vectors for episomal monitoring of LoxP site
excision by DiCre recombinase in B. bovis. Transfection of these plasmids into B. bovis is currently
underway to validate Cre/LoxP excision efficiency.

The construct was designed in such a way that by making only two changes in the homologous
regions, we could use the same plasmid/DiCre cassette for integration into the genome of B. divergens,
a related Babesia sensu stricto species that is of relevance for us back in the Czech laboratory at loP
BC CAS. PCR confirmed the correct integration of plasmids into parasite genomes, and expression of
DiCre recombinase subunits was confirmed via quantitative PCR. Additionally, control GFP/ mCherry
holding plasmid vectors were prepared for episomal control of LoxP site excision by the DiCre recom-
binase in B. bovis and the Cre/Lox excisions are currently being confirmed by transfection of these
plasmids to B. bovis DiCre lineages. We are currently in the process of designing a B. divergens ex-
pression plasmid based on the established B. bovis vector system, with necessary adaptations to en-
sure compatibility with B. divergens biology and expression requirements.

The study also targeted B. bovis, a key pathogen inducing bovine babesiosis in NRCPD-OUAVM.
Dr. Asada’s group transfected B. bovis with two plasmids: one has the DiCre recombinase and the
other has LoxP (GFP-mCherry) sites respectively. In Dr. Alper Dede’s stay, successful integration of
these genetic elements was partially monitored and validated using the Indirect Fluorescent Antibody
Test (IFAT) and specific Polymerase Chain Reaction (PCR) assays. The precise placement of LoxP
sites were confirmed. Additionally, the regions with targeted primers were proved and, will be prepared
for rapamycin-induced excision verification (still ongoing to detect the correct drug concentration). Dr.
Dede collaborated on the design and preparation of LoxP holding plasmid cassettes and the prepara-
tion of transgenic B. bovis. It was also decided that plasmids would be constructed following the design:
5’'HR-LoxP-Gene of Interest (GOI)-Myc-Terminator-BgActin-BSD-LoxP-3'HR. He contributed to phe-
notypic analysis and transgenic Babesia isolation. He participated in discussions on the knock-in and
knock-out technologies that target specific genes, for instance, those in heme and proteolytic pathways,
to identify their essential roles in Babesia spp. These efforts advanced understanding a clearer insight
into transgenic parasite preparation and supported the objectives for the experimental goals of the
Sojka lab.
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Furthermore, the live imaging of the parasites that contain mCherry gene enabled us to observe
gene expression in real time and successful transfection. A substantial improvement towards condi-
tional gene manipulation in B. bovis, these cultures were maintained under drug selection or induction
conditions to maintain the DiCre-LoxP system activity.

In addition, we successfully continued the characterization of the two BAASP3 isoenzymes, which
were recombinantly expressed in E. coli DE3 as C-terminal 6x(His)-tagged proteins in an insoluble
form. This approach, which replaced the initially planned expression in baculovirus-infected insect cells
due to issues with low yields and protein instability, has proven effective. The E. coli-expressed
BdASP3 proteins were purified under denaturing conditions and subsequently refolded via step-down
dialysis from 8 M urea buffers. The refolded proteins were confirmed to be catalytically active and are
currently used in kinetic assays with fluorescent peptidyl substrates. In addition, we have successfully
generated inactive mutant variants of both BAASP3 isoenzymes by substituting a key aspartic acid
residue with alanine. These mutants are currently being used in large-scale production aimed at ob-
taining high-quality crystals for structure determination via X-ray crystallography. All the results ob-
tained during 2023-2024 will be included in a forthcoming publication planned for submission to a high-
impact journal by the end of 2025, with Pavla Snebergerova as the first author and Dr. Sojka as the
last and corresponding author.

Our findings were presented at several international conferences in 2024 and 2025. Dr. Sojka made
two active contributions at the 15th International Symposium on Ticks and Tick-borne pathogens TTP
11t in Cuba, presenting on 'Proteases associated with the apical complex of Babesia” and International
Babesiosis Meeting 2025 presenting “Proteases driving the apical complex of Babesia during egress
and invasion of host red blood cells.

~

. Outline of research achievements

® Successfully obtained cloned populations of DiCre B. bovis and B. divergens, but B. divergens

need a different design.
® We PCR confirmed their integration to the parasite genome

® Lox-flanked GFP/m mCherry holding plasmid vectors for episomal control of LoxP site excision by

the DiCre recombinase in B. bovis
® \We designed the final plasmid for BAASP3 cKO using the DiCre approach.
® Live imaging of B. bovis with mCherry was achieved.

® In parallel, we successfully expressed BAASP3a/b isoenzymes as C-terminal 6x(His)-tagged pro-

teins in E. coli and we are using them for 3D structure studies using protein crystallography.
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8. Publication of research achievements

Some of the experience gained during this project contributed to the study published by Robbertse
et al. (2024), titled “Evaluating Antimalarial Proteasome Inhibitors for Efficacy in Babesia Blood Stage
Cultures” in ACS Omega (PMCID: PMC11561622, PMID: 39554424).

9. Future goals

Our future goals include obtaining B. divergens DiCre and LoxP clones carrying mCherry and BSD
resistance markers, followed by confirmation of successful transfection using IFAT, PCR integration,
and flow cytometry. The final plasmid for the conditional knockout (cKO) of BAASP3, containing a
floxed BAASP3 gene sequence, has been designed and will be transfected upon completion of Cre/Lox
episomal excision validation. The resulting cKO BdASP3a/b lines will enable rapamycin-induced gene
excision and phenotypic analysis. This approach will also be used to monitor the effects of other genes
of interest (GOIs) on parasite development. Importantly, this cKO system represents a valuable tool
for the Babesia research community, enabling functional studies of essential genes—many of which

encode high-priority enzymatic targets for future therapeutic development.
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DH/IMAKROBERE THH L2 N ETITRL TEZ, LLENRLRTE 1L~V TO
FEHHICE S TUVRL,

PUR A MCF OFUR BIERIZEB W T, bivbiuD T ATV 7 h— LfRHT 5 R
D/ E T W IAER L TS ATREMEA R L, R, JR B O/NEIRIZEBIT 5 AN
L AIGEENE, Sar1GTPase (ZLVIEAT 5 COPIL /Mg, 512, 0/l os ik i &
BETDEEZONDE LT =7 —, TI)RTF L =R DN H—a bR 7D
FERMNMESNZ. LML, JFHR T SarlGTPase Zi&E AL T 53 AT DD FEKBARIZ 437>
STWRWVOBREBLR ThOdH -T2, L7edi> T, 2O, Hii-725r TR OBFEIZ D7
M0, Fi= 72 AR e DR BICEE CTHD.

bivbiud, FEFEEETIZ MCF {EHAEBEXLNLNY T TX< O/ Malk, 2
NIRIEDA N T 37 % I RS C LD~ — I — 0y - O MEEE PR E L
L7 DS DA CREA D Sarl OIEME(LIZ#I< SarlGEF OESIA IKIZNY 75
A=/ ) DB InbIRFRELIZEZA, Sec?, WD, EEER A 2RO 1% 1 a8 —1F
ET52La /L. 20 SarlGEF DK 11X, bV 7T X< SN A ART, 71
TRARY T L7 E—EHOT a7V 7Y R RO RIRFSI T, ORI
DOFF#ELT, WD C Kbl Mk £ —7 KDEL BldIZFfD, BlslaEo
HC Cys FREITEATEY, MIER TEMER AL O EER A TMD OERIIC
Cys VB —RR AL %F;E, TMD WNIZHIFET . 612, MY 77X~ SarlGEF I,
Sar1GTPase E[Alfk, MCF OIERIER CHHZEN > TET=. Z0D Sar1GEF (Zxf
THHURZVERIL, MUl N R EMT 21T o7, MY 7 I X< W, KDEL L k&7'%
—@ Erd2 M2t —1FfEL, —FHERYMROILFENE RT L2 MR L. Zhb0
fERIX, Sar1GEF @ KDEL 23/ MNalls L OGS VAR O /(TEET1EY —T 1> 71 h%
REMEIK & RIE T 585 R Thdh o7z,

AT, ZORERE B FEZ R B O/NMERD pre-budding complex k& it 5-%
Sar1GTPase & SarlGEF & DD AR D 3B s D AR DOREFE AT 7.
Sar1GTPase DR AA G LHERENEZMERE T D7D ITEERAS B2 W - AR A P R
BRAAT 7=, TOFER, 5 B SarlGEF LR, MY 7T X~/H3kIL, Cys VE—
FRAAPAEBPICEHE THHZ LA MR LT, 61T, BN TIE, KDEL 7 /1iZ
KA T REE 2 R 228 LT, ’Y Y79 X~ SarlGEF O 7 /BRSO ks
NS RIGEZ AWV ar e o v G O PRI R EEL ML, a2 LR85 R H
T% in vitro IRV A7 2% W RO ELZED 72, —J7, Sarl (ZW T O R THILE
FREATol. ZORER, 2o TBIIFEALILLOD, FEHEN DR, HRICESZ
Mot A8IE, ROATF—LTy TR L, KK F255TETHSH. Sarl &
Sarl1GEF O G IRE R Z i35 %412, AiphaFold3, MCF t#EAKEDREE %
Bolz_on_Colab.Z WL EREIE DGR TR 21T o7, 2055, SarlGEF 1%
B L72% SarlGDP LG T 6 LA L7, JR kO E A RIS, BE
170 Sarl1GEF & K /L —7|ZKIFLT- Sarl ~OfE & LT R THLHZ LML
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Mkipotz. &1, MCF 235 3 H 2k SarGEF (ZIXfFfEL7A2V C399 &t Cys VB —h
RAL L EZFDNEARITED R242 & 345, C309 ICZEESHL Q. ZofE 1%, MCF
DI FITF M A RS PICR RUE BAICIE 2 R TR O 1S EE 2 BT,
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NRCPD-OUAVM Joint Research Report

Date: 2025.5.26

Project no:__2024-joint-12

1. Principal investigator
Name: Dr. Ruenruetai Udonsom
Position: Scientist Expert Level
Affiliation: Protozoology Department, Faculty of Tropical Medicine, Mahidol University, Ratchawithi
Road, Ratchathewi, Bangkok 10400, Thailand

2. Project title:
Molecular detection and genotyping of Toxoplasma gondii, Cryptosporidium spp and Giardia duo-

denalis in domestic animals and wildlife in Thailand

3. Collaborating research group members at NRCPD
Name: Professor Yoshifumi Nishikawa

Position: Professor

4. Research period (in mm/dd/yyyy, and total number of years)
April 1, 2024 to March 31, 2025 (1 year).

5. Purposes and objectives
5.1 This study is to determine the presence and genetic diversity of T. gondii infection in cats in
Thailand
5.2 To determine Cryptosporidium spp and Giardia duodenalis infection among domestic animals,

including pigs, cats, cattle, and wildlife in Thailand.

6. Outline of research process

Domestic animals such as cattle or pig and several wildlife species are parasitized by Giardia and
Cryptosporidium, and have been considered reservoirs of zoonotic disease. Cats, definitive hosts for
T. gondii. T. gondii oocysts from infected cat can infect human and animals through the environment,
including in contaminated foods, water or soil. Therefore, this study the animal stool samples were col-
lected from 61 cattle, 67 pigs, and 175 wildlife specimens from Ayutthaya and Kanchanaburi province
and 120 cat stool samples from the refuge at Nakorn Nayok province Thailand for T. gondii, Giardia

and Cryptosporidium detection. Ayutthaya province is located in central Thailand which it is a semi-
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urban community. Villagers living along the river, namely Chao Phraya River, use the water for agri-
culture, farming, and transportation. The human activities may produce and discharge waste into water
resources, including canals. These characteristics of this area may suitable for zoonotic risk study.
Kanchanaburi is the largest of the western provinces of Thailand. Topographically, it is covered with
timber and evergreen forests and has the large numbers of wild animals which can be serve as reser-
voirs for transmission of zoonotic agents to domestic animals and human. The refuge in Nakhon Nayok
province, Thailand is one of the large homes for abandoned of stray cats. Although, cats are potential
reservoirs of zoonotic infections to humans and little data exists on the environment and T. gondii
genotypes in Thailand. Methods, Cryptosporidium spp and G. duodenalis in pigs, cats, cattle and wild-
life infection were determined using nested-PCR. The genotype of the pathogens was identified by
DNA sequencing of the PCR products. For T. gondii detection in cat stool samples were examined
using conventional PCR and T. gondii isolates were analyzed by multiplex nested PCR-RFLP analysis
and DNA sequencing. The results will provide preliminary information of zoonotic protozoan parasites
circulating in the study areas which could help to increase our understanding of host-parasite relation-

ships.

7. Outline of research achievements

This research is divided into two objectives as described above.

Firstly, overall, 10.8% (13/120) of the samples tested positive for T. gondii infection by conventional
PCR using B71 gene. Of these, eight samples were isolated in Nakhon Nayok province, and five sam-
ples were isolated in Kanchanaburi province. All 13 positive samples had 92.94%—100% similarity with
T. gondii reference sequences in the GenBank database. Using Mn-PCR-RFLP typing, four positive
samples were successfully genotyped using at least four genetic markers. For one sample, amplifica-
tion was successful for eight markers: SAG1, (5" + 3')-SAG2, alt. SAG2, SAG3, GRAG, C22-8, C29-2,
and L358. Amplification was achieved for four markers, namely SAG1, (5' + 3')-SAG2, alt. SAG2, and
SAGS3, for another sample. Amplification for six markers (alt. SAG2, SAG3, GRAG6, C22-8, C29-2, and
L358) was observed for two samples. Genotyping for T. gondii of the positive samples revealed the
presence of types | (two samples) and Il (one sample) in Kanchanaburi province, whereas one sample
from Nakorn Nayok province was isolated as type Il. The manuscript of this work is now “under review”
process.

Secondly, Cryptosporidium spp. was detected in 12 of 67 pig samples and there was no positive in
other animals. For G. duodenalis was detected in 4 samples of pig, 2 samples of cat and 8 samples of
wildlife. DNA sequencing for genotypes identification is in progress. Cryptosporidium spp. and G. du-
odenalis detection in animals are summarized in Table 1. (If the results of DNA sequencing are

satisfied, the manuscript will be prepared for publication).
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Pathogens Infected animals No. of positive/
No. of samples
Cryptosporidium Pig 12/67
Spp.
G. duodenalis Pig 4/67
Cat 2/80
wildlife 8/175

8. Publication of research achievements

Manuscript for the detection and genetic characterization of T. gondii infection in cats in Thailand is
submitted to Heliyon journal (SJR; Q1) on 12 March 2025 and is now “under review” process (Manu-
script Number: HELIYON-D-25-04115).
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NRCPD-OUAVM Joint Research Report

Date: 2025.5.28

Project no:__2024-joint-13

1. Principal investigator
Name: Berdikulov Atabek
Position: Researcher
Affiliation: Kyrgyz Research Institute of Veterinary Named After A. Duisheev, Togolok-Moldo 60,
Bishkek 720033, Kyrgyzstan

2. Project title:
Identification of tick vectors, including novel and genotype-specific species, that transmit Theileria

equi and Babesia caballi

3. Collaborating research group members at NRCPD
Name: Naoaki Yokoyama

Position: Professor (WOAH expert for equine piroplasmosis)

4. Research period (in mm/dd/yyyy, and total number of years)
04/01/2024 — 03/31/2025, one year

5. Purposes and objectives

Equine piroplasmosis, a leading cause of economic losses in the horse industry, is an infectious
disease caused by Theileria equi and Babesia caballi. Implementing a systematic strategy for tick con-
trol, with a focus on specific tick vectors, is crucial for effectively managing equine piroplasmosis. The
efficacy of these strategies could be improved by addressing potential new tick vectors and those that
transmit the virulent parasite genotypes in endemic countries. Our recent study revealed the preva-
lence of T. equi and B. caballiinfections among horses in Kyrgyzstan. However, the specific tick vectors
transmitting these parasites remain unknown. Therefore, the objectives of this study were to 1) identify
specific tick vectors, including potentially novel ones, involved in the transmission of T. equi and B.
caballi in Kyrgyzstan and 2) determine the tick vectors responsible for transmitting the specific parasite

genotypes.
6. Outline of research process

Questing ticks were collected from the pastures and vegetation around the horse farms, where our

recent study identified T. equi and B. caballi-positive horses, throughout Kyrgyzstan. The collected
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ticks preserved in ethanol and transferred to NRCPD, where they were subjected to species identifica-
tion based on morphological keys and then to DNA extraction. All of the tick DNA samples were initially
screened with specific PCR assays for detecting T. equi and B. caballi, to identify specific tick vectors
transmitting these parasite species. To investigate if the transmission vectors are genotype-specific,
positive samples are undergoing further analysis using PCR assays developed at NRCPD that specif-
ically target T. equi and B. caballi genotypes. Selected PCR amplicons will be sequenced, and the

obtained sequences will undergo phylogenetic analyses to validate the findings.

7. Outline of research achievements

We collected a total of 394 questing ticks were using a flagging method from six of seven Kyrgyz
provinces, including 69 in Batken, three in Osh, 219 in Jalal-Abad, 21 in Talas, 77 in Chuy, and five in
Issyk-Kul. Among them, 329 were adults, two were nymphs, and 63 were larvae. Morphological iden-
tification classified the adult ticks into seven species: Haemaphysalis punctata (n=318), H. sulcata
(n=2), Rhipicephalus sanguineus (n=2), Hyalomma dromedarii (n=2), H. rufipes (n=1), Dermacentor
marginatus (n=3), and D. silvarum (n=1). The two nymphs were identified as H. punctata. The morpho-
logical identification of tick species was confirmed by analysis of cox? gene sequences of tick origin.
Subsequently, all tick DNA samples were screened with specific PCR assays for detecting T. equi and
B. caballi. The PCR-positive samples are currently being screened with genotypic-specific PCRs, fol-

lowed by sequencing analyses to verify the findings.
8. Publication of research achievements

Upon completion of this study, a manuscript summarized the findings will be submitted to a peer-

reviewed scientific journal.
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NRCPD-OUAVM Joint Research Report

Date: 2025.5.27

Project no:__2024-joint-17
1. Principal investigator
Name: Kishor Pandey
Position: Associate Professor
Affiliation: Central Department of Zoology, Tribhuvan University, Institute of Science and Technol-
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5. Purposes and objectives

The purpose of this study is to investigate the presence and distribution of tick-borne pathogens
(TBPs) mainly Babesia and Theileria species in cattle within Dolakha District, Nepal. TBPs pose a
significant threat to livestock health and productivity, particularly in rural areas where veterinary re-
sources may be limited. The objective of the study is to utilize molecular techniques to detect and
identify the TBPs transmitted by ticks affecting cattle in this region. This research aims to provide base-
line data that can support effective disease management strategies, improve animal health, and con-

tribute to the development of targeted control and prevention programs in Nepal.

6. Outline of research process

The study was conducted at Cattle Genetic Resource Centre (CGRC) which is situated at the Jiri
Valley, Dolakha district, Nepal at altitude of 1935 meters above sea level. The study area is located in
the Himalayan region which has a cooler climate and diverse topography, which influences tick infes-
tation and disease prevalence. These cattle graze on open pasture land near the CGRC. The blood
samples were collected from each cattle in sterile conditions. Three ml blood was taken from jugular
vein of each cattle. Thin blood smears were prepared, fixed with methanol, and stained with Giemsa.

The smears were observed under a microscope for the detection of TBPs. DNA was extracted from
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each blood sample and subjected to PCR analysis to detect the presence of specific TBPs. Positive

samples will be further analyzed through sequencing to confirm pathogen identity.

7. Outline of research achievements

The study was conducted to detect the types of tick-borne pathogens (TBPs) affecting cattle farm at
himalayan region of Nepal, Nepal using molecular methods. A total of 80 blood samples were collected
from cattle at CGRC, Dolakha, Nepal in year 2023 and 2024. Thin blood smears were prepared and
observed under the microscope. DNA was extracted using commercial DNA extraction kit. PCR, clon-
ing and sequencing were performed to detect and identify TBPs present in the collected samples. This
study revealed that 66 (77.5%) were positive for piroplasm (Babesia spp. and Theileria spp.) via PCR.
We were able to identify the species as B. bigemina, B. bovis, and T. orientalis by PCR followed by
sequencing. The sequencing revealed distinct nucleotide sequences of Babesia in 42 samples. Spe-
cifically, B. bovis was seen in 20 samples and B. bigemina was seen in 22 samples. Similarly, 10 T.
orientalis were seen in 10 samples. Thirteen samples were clone to see co-infection and result showed
2 samples showed B. bovis and B. bigemina co-infection. Similarly, one sample showed B. bovis and
T. orientalis. The result is the first to detect co-infection of two parasites using sequencing of clone
samples in Nepal.

In addition, the author has collaboration with Dr. Asada in other parasites and recently we published

paper on canine demodicosis.

8. Publication of research achievements

Bhusal R, Gompo TR, Sugi T, Asada M, Pandey K (2025). Canine Demodicosis in Rupandehi
Nepal's Street Dogs: Prevalence, Clinical Signs, and Hematology. Vet Sci. 12(3):238. doi: 10.3390/vet
sci12030238.
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Abstract

Canine demodicosis is a contagious skin disease caused by the over-proliferation of Demodex mites in
the host's hair follicles. This study examines the prevalence, clinical signs, and hematological changes
associated with demodicosis in street dogs of Rupandehi, Nepal. Between August 2023 and January
2024, 100 skin scrapings were collected from each street dog presenting dermatological symptoms.
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