9. HEMAFRMRIESE

77



HINEERZR Rt 72— R RREE

2026 45 H 31 H

AR5

2025 3L[A]-1

WFFEHB

JE BT TE S —

PWILRIAFETH 2 28 H% Zdw

WA IEER M

NZ =DIRETE R I1T DI PED 5y F-H

(50D37)

2 BT 5)55 - i

JPE L

SIS SIS | R TR AR e Bl

DI ERIS

Riomavani | AU TRFREBE AL AT SIS IR - K2

LbSE O

EE ELAf IS8 PER I BRI IE o 7 — - HEZUR

UiEwil

20264 H1H ~ 202643 H 31 H

EESNCiS=]

B BBIEGER R ELCT WEEBLBRE R ThHETINT = (LLF, A~ =) 1L, IR
BB L O I CIIANSFRITT TRIIRRE TR 375, /& = X PE I B 2% A= il
THY, ZDORIRITMED Zrpl D BERECRAACIVFHEIND, IRIRDSFHE S 7= i ik
BT, REANT AEXY U F U OBERBICIVEFANLFL P RICEILTHELDL
(2, AEFEDME IR T D, ITEEDT ) MENTIZED IR G5 eT /AR A k&
R A-RCIF L L N ERIBMAE T uy 2= (Vg) MEIESIVTWDMN, IRt L&A 5E
5 1k (R R Z i S H 23580 B 13RI ChD, ~& = TIXIR D51
FERERFZE N HE R L QDI ED ARFFETIE, ~F =DINEE RO BIRE TH D [k
LD FRFFEIC LD RIRME - FERIRMED i 7 07 4 — L it & RNAL 2 A
¥ HEHNSE LU TR EAE N5 T8O g% B a7,

L IE R DIRIR B S (A 16 BifE] H) BXOFEFE S (A - 8 K,
H) T. 18 °C Th¥ =ME KR Z T LIz, Bz 0~7 A B ETRIFAICY 7 U7
LT kKo~ 7 T7 40— 207 DE & (LC-MS/MS) (128D i 7 a7 74— 4
fIRAT % FENE LT, DT BLE B R E O HNG | RIRIMECREE N9 5 0
T /AR A kS (TuPDS TuLCPS) . BLOMERERMODE — PLAT RAAfL X%y
'Z (TuPLAT10) Z AR £ LT LTz, 0V T ZHDEMIB R 2% 75 ZAEH
RNA (dsRNA) O D 512k RNAI CTHEG &2 /v 7Fx o L Ik (FLoy-
HREOHIB) L B a T BLXOT AZX T G R, EIV - AR~ DO T
L7720 REEFRIT bioRxiv TTL 7V TABRE A THY ., WAL ILEREMAZETHE
e ThDd,

78



MR D
B

e 7 a7 A — AT IZ XKD | IRIRIE TIIFEIRIRIEIZ b X TheT AR & B SR
TuPDS BX O TuLCPS ORBLENHMTHI AL T2, RNAL ([ZXD b4
il oEA L VBB, B- T o BIOT AT F UG EmBINT D BHEIC
RTFL, ZNOOEERPMRIRFF R OB TR MA THDLZ LA BEREIIT R LT, &
HIT, IRIRME Cheh <IN 252 7D —->LL T TuPLAT10 %#[RELZ,
TuPLAT10 ® RNAi 1%, (AFREAZIH 2 LR IRIRFEE SR T ThEIIZ
BB S, BLAIF R 22 H 2373053 TuPDS 38X TuLCPS OX /37 &
TSR, b0 HERI1E, TuPLAT10 2353 A A GE IS 1L D BT % i Tl
BT HWHFAR T ThHOZ LA AT, ZOHREREZIEE M OBLANOMRL T,
PLAT RAAAINRERE A EY 22—/ THY, BAIEHT)S TuPLAT10 (3B RTEM%
FFl=d | ISR SITHRR 7 7 F VUl (PA) EfE B T2 x VT EHEES LT, N
SUFIRNE LT IR A RSO R LT i) o 3 R x| TH L - IR TR - Vg & R G Bz
RSN TRY, AL PODRIN G2 DT AXXY T Ui = AT VG R CH 5
R OIEE I CERE T D, 207 PA (X, T Uke— AR TRV AR
B AT E (I A~OIRERERS) ~2ofk ik & BRI R L L it T A4 %
P F L DEAT AT NGO E DI I SITALE 5, FEFR, TuPLAT10 %
I PG HET AT NARLT 2% F BN L TREY, = AT AL ~DAE
FRALHE DAR T RS vz, L EXD  OBEBIE RIS U2 TuPLAT10 OFEHLAN,
PA HRIEN IR E T 223 F L DT 2T AL (B - KIR) L PN NS ks (S -
AE5E) DRI TR 71T D TR EBL /Sy A>T 1 LU Tl & | A 5HE IR L AR s
W5HETHET IV (PA BLET V) %7 L7- (Rismayani et al., 2026, bioRxiv),

MR D
R

(=]

Rismayani, K. Sai, T. Ohsako, K. Murata, Y. Arai, N. Takeda, M. Yamamoto,
R. Umemiya-Shirafuji and T. Suzuki (2026) A single PLAT domain protein cou-
ples reproductive arrest and carotenoid pigmentation during diapause in the
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TR RFICE S THIEIES NS, L LG, PV [ TIEZNG DX _7E OIFTE
NZULNWZE, FREGAIHNC W TR EMIEA I LD MR O LR TRV
D ERBUD A7 T —BIRAFHEREI LB B LI WEEB 26D, D79, %k
iV CYNEIR) A KYNIEY b STPRAL /B 0SS TR RNy LR sy N [ N S [ DRA =R
BLiE A3 B 5:-L TV D AT BEME DS RIS T,

LU EDOFERDD, PV BT H 2518 EEOIER Tl JEEMEOB A OLEE
(BN RFRR BE Ch DT EMBI b 7e o T, ARAFFRIL, FA R EE EOMEAE
FFJ BT DR E OB Z T 72 BRSO T 2 AR T 25D THY, 5% D

IR DOTRR AL AW T O BICTHF G T 52N N5,

FERARD
FER

ZIKEJ? FRIFHUE, LT Ofa L EL TR Th o,

Konishi R., Masatani T., Asada M., et al.

Symmetrical localization of phosphatidylserine, phosphatidylethanolamine and
GMS3 in cytoplasmic and luminal leaflets of the parasitophorous vacuole mem-
brane of Tbxoplasma gondii and Plasmodium falciparum (&)
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EL:bRVEis=;

NIRRT~ 2 PR B T oAU 7 R > ThlERISND AN B L UH)
WD YR BT D, ERB LR O AR PIEETE L, FUR R (DI FBr, 2V
~AT U IRE)IZE DRI DM TR, ML H O R EA R BRI LA T ECHIHI LR R e~
CEZERHHD, L, e AR AEZ LD 5005 F DK T AN 25 & R o BTG
(BN ERDP R T D, TROLARBEOFERIILF AT =X LEHOLNCTHE
MINIE T D, NNRUTIED I AN = A DEFRIAT 57201203, HENRRZICEFLE
JR B 23E ERHNDOE DFERIZ, EDSHWEIRL TWDNE DB D, £ TAME
FeTIE, T ARG T 5 NBR L@ Y X T« Babesia microti & W[
JiE R EERENET V) S L, ZNEBME T 5 TR IRIB#R 2 f E T 22 L a A
Do

MR RE I D
W2

BRI T VAR D72 2025 FEFE1E, 11 PED 6 1l AA ICR ¥V A2 B.microti
(Peabody ££) % 1 X 108 {El/mouse L7 5 OMERENEEREL | AN E LBV O ifn
ORI END DD E BRI,

HARBZIE, BB I L A Y a2 ATH & Tl O a7 v bz, Ji il
BOFEERTEARL R > THSIE, JR H 18SrRNA Z4EH9 & L 7= PCR 4T\, Mg oD i
BIEFORHEITST,

WFERLR D
i

F LYY a2 15 BB E I S R AR E LI e 2 A, ST
Y 2 EDARR ISR BRI DL T &7 oTz, LinL, 7327 18SrRNA Z#4%Er)EL7- PCR
DFEFE, BEEDLASURPRIHENTZ (FR) , SHITHKRL TE=XV 7 LIk, &
Y 10 BB LN 20 # T 10/11 Off{A PCR FEEE72Y . 30 3 TEHCLFGEME AR A -5y
FREE L7257, Tbh | FAVPYAIZLD BIRBIE SRR R LL F oo %b EHO
. MR TFHRO DNA BEETHIEIRBINT-, 5%, 28K PCR [&
PeL7p o TG, SEIHIAZ R 5T 528 TR AO FIEMHED BN E 90 R L T
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gt SCOIR
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FRF &
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HFFEIH

20264 1H ~ 202643 H 31 H

EEDRYEd=;

Zxuah—T AT 2012 FITREINSHMBSEOFEE THY | & (Fe) DB 52 R
EL. FEINEET DL I THIEZIH TEXE AT BEME N B 5, IFFEREED
15 2023 FEDOARHFE TRHEIL7ZNAEITHK L, Y 7T X~ YT 36 1T D e - i e
EIZBIIL7 zuh— A0 52 FEEFEIZEE L (Redox Biology, 2023 [1F:10.7]) .
SOIZENEFFFHEREB IO PCT A (JST 42) 252 T LTz, SHIT, IRV 7T X~
FENZ KT DA FE TR LS A= F e | IR FANRE A 32 EHRAM B CH AT T
B (EBEM B SA LR L TR x o h— 2 RE L2 L TWD) AIREPE 2 R S,
A3 Y BRI SRR SO T T o 72, ARFZED B 8L, BFFEREE N EIRELIZEEL
TR ER R FIRE A S ER T A iR RFEOHLRPFIEL T, MMk ECIR R
EIZBWT, EEM B ED R L CTAELLMEE 7 cah— AT OWTHLNIZ
THIE, EDITIE, ZIVE TGN AT AR DT R A S b IR ESK O B 2 3t
[FIFSE 3 DIEBRARSEDOBRE & PR [E BRI R W N sk DR Ea 528 Th o
77

2025 4RI FDFSEA D DR T, $eR T Cho TR i O BE (DR
HHBH),

HE I TR 40 T RRE (R ORIFTR ) 728 IS KB REFFOTE AR, 420D
SRR E HHILL TR DT 7900 Sya R SRRSO
DRI R OBE AT T2,

BIFFEIEAA H ) & U CHER BUSR B G [ B -4l 1 ) 7' 7 1 (SATREPS)
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(CHEFLTC (WF7EEEHE (Gfer) - prge oo #84E (7)1 ) o
N = b= AD H IR D584 B RIS LT, HEEHE S A8 PE RIS &E <D A
HRERAH H OO TF L0 AR O FHAZ W TR L 72,

TN R e KT, BB TR EOm S, HAREEAE ~OFR77Z1 T
720 FAT FIEAT, FEESOIEBID DAY 1R % IERME BRI T 2 5 EEIRE LT,

WFFERR D o e s _
M7 = h— A3 5T DRI O R Z TAEL | K728 L CILFEMFE%
B, By 5 R IR R B BB LA A (A RN 7 5 R S
DEGNESEIFER THAEL D LD MBS,
“Silicone oil, an intraocular surgical adjuvant, induces retinal ferroptosis”
WFZER D | Ushio-Watanabe N (7 % H), Nishikawa Y (11 % H), Kaneko H(18 & H). (A&t
Fe 18 44)

Free Radic Biol Med. 2025;228:33-43.do1: 10.1016/j.freeradbiomed.2024.12.039
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aiE e

b A% =%} Ornithodoros moubata® N\ Tk IiEIZLD
[BlFENRL YT Borrelia duttonil@y EZER 2 DT

(503 7)

& 4 FIT R B R 55 - e

[N RS BRI JERAS S LIRGYENT 2T
Al 5 — B - PSR B

& ZTx
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[N RE S A BRI JERAS SR GYENT 2T
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I FEAS

LbSE Oy

FAE AL | WRREEERER IR S — IR
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20264 1H ~ 202643 431 H

EEDRYEd=;

K = OWERIZIX S ERE AR T A BRI E NS NN, ITF, ¥ =B
DIFFARD—HEIE, ZNHDF =MERK A 7 D—FREFE BT D& TlE E D2
WEL, SR Z BN SE DI ENHLINER S TETz, i, EXX =D —FThHA N =YK
OGS =BT A EIREFEER LY 71T OWTh, [BAED A =X LBELES 5 A REME
DBHHDY, AU T A IEIERTEHRE D20 BIZ, ZNHEZM D FEORZLIEN
TWa.

ZCARMFSETIL, BEAX = OMERRZ I LT IR RARGEE AT = X LD R R )08 X
HEND, EAY =AM YE DO BT RIEDE R A BIEE T 5. ZOWMRIEFT5
7D FEAZEEL T, FRERFREL T B S TWHEAY =8} Ornithodoros mou-
bata &O. moubata NN T 2I5FAK Borrelia duttoniid &G FZ5kE7 )V DL %
BB, BT IL, REBRFIECEY, A TS t7-0. moubata #1552 LW T
7. LnLED—J5C, B. duttonii [EYD O.moubataDVEHIT AN E7oT=. B4R
FEDFRERZ E X T, AEFEIIAN TR MEO SRIRG 2 JVEmIC ST 5.

B. duttonii Z/EYSH T2 O. moubata DIEHT57-0121%, O. moubata 73 iR
\Z B. duttonii 5L, I E WP RNLTHIE MR T HUNERDHHEZ IO
7o 22T, LT OFIETHEREFEfLT-.

(25 1. 8 F o]

O. moubata 13 2~6 [BIDF B 2R TR 240 IR L, Fet&BIWZREETZ ITED Y H
ST S, F, ATEICDIEVEERIWIN 21T . KFEE BBV T T B e
D, ZXUTEES THIAEIND B. duttonii DELEALTHEEBZ NS, BIHFE LIRS
HEOHFINDE 2 B B OIZE VTN, AFEFEX 5 2 HRBIOE 3 8 haxtg:
&L, B. duttonii %G Te MR AW S H7-.

Wit f%, MRz U7l (2 BRAEE T CRERIL, MEWR IR 2 L7, fif L 7c— % O MER
BRDSE, — 1% Borrelia HEHICEE R IZHEL, $9— 251X DNA ZfhHi L7, il
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L7z DNA Z T qPCR 2 FESEL, &7 VD B. duttonii DNA &% - E
BL7-.
[ 528R 2: Wi [E15k D52 28 ]

B. duttonii DS EZ R EXEAHZEE HBIEL T, WIMFEIE D Bip b 54258 E
L. BAREIZIE, Wi 2 WIRE (55 2—3—4 #H& =), BNV 3 Al (4
25345 FHH =) BT, BRECB O TRE B R OFESY =hDERIRE L, %
B 1 LIRERICESE B L O qPCR 51255 B. duttonii Dt € &E&1772-7=.

i AD e S0
M

[F£8r 1. 38 F B D 2]

5 23 HHX =RETIL, 14 PLF 2 PE(14.3%), 55 3—4 #54 =FETIE, 13 JLf 1
(7.7%) 3, B BI W qPCR Oifi )7 CHitkZz R L7T=.

[ S5k 2 Wi ek oD B2 28

Wi 2 [RIFECIE, B ILASHH 4 A =F TRFEEL, £DIH 1 IE(33.3%) IZHWT, M
RSO IS IO qPCR ORI TSV, — 07, Wil 3 [IFFCIE, &
eI B72D NI B RENRBOLNTD, EahikL7-.

PLEDFEENG, 4 30 {E{RF
22 Ak (73.3%) [ZF5\ T HUR P ) S —

M5 B. duttonii DNA MHHE
, TDH5 5 K (16.7%) TiT,
WEIR R DD #E B LY qPCR
O S TP RSN, &6
(2, R IR MERE (=172 310 %
BARAN® B. duttonii DNA &3
L) 2.3%104 copies/fEARTIH - i
ToDITREL, MEHR R 5 P B (n=5) 0
TIL Y 2.6x107 copies/{E{AT

Y, WERR MR IERED A BT

BV DNA b —#z2 R~ 7= (K1) . 2o R0, B duttonii 13N TR MmiEICL
Y O. moubata KN ~EViAEI, BERNOEENRZVNIE, MEEIR~OBT EHEN
FRAL LR TN EDS RIS LT

[Fio]

AWFIRIC LD, N TR EE HWHZET, B, duttonii 7% O. moubata KPN~HY
IAER, BREBONCHERF ST %, MERIRA~BAT - EE T DD RSNz, L7
M5, O. moubata MERIE~D B. duttonii DIF AN AERIT 16.7T%LEME ICLEE
ofc. ZO—RELT, ALITIIMILERE BB IO = (RN EW B DEREE N CALF
T 570, EHRRETURORBIEEZ LT, 18 Fil o hET = ~DAE R 2L
T TCWVBAEEMERE 2 BND. LTen-> T, KRIEEBRTHEHL7- B. duttonii Ly #1%, O.
moubata WEIEMR~DEENEPRNMEEZ AL TWDSA[REMES RISz, — 5T,
FEER LB W TR L2 IR B, duttonii Ly-SG #EO 3BT LT=Z b,
WAEFEIZZ D B. duttonii Ly-SG #&2 H\C, O. moubata WEEIR~DIZ N - AE D
DA IOV TR EZIT) TE THD.

FARFIE S detiond DNATLT—3

EIRERLEE O ERREL R
E1

WA D
RF

B
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CAS 13 4 SDIMIEEERE K 7 (FL A7 A 8 XT K-, 5% XIL K-, @57 &
F =/ =) ICIOE SN DN IR MK EEE S O O L D> THD, ZNET, TNT
DR A2 B TRIBLTH HEH M2 E DIERZRIZRNZ LD, IR MIZ T 5%
TP ENTE T, Fio, T, CAS KFIEH 2o S OMREER I 5452
EDHLNZ72Y (Gobel et al., Nat. commun. 2016, and PNAS 2018) . CAS D1k
ML OBEEEIZTE H B3R E 5 T, AIFFETIL, HEEE MER L7 CAS K%K
HEWTo~v I AL RAN LT & G 251 % | ~ TV T R 2 XU O &3 D fE M 2 5
ELTEMTHIEZE, INETRIMTH T2 EYIGEIZBITHED CAS OFEEE)
ZHBEMNTT D,

TV IV AL X W F2a—RT% Klkbl & F1113FEUCGEKIZEEY G- T
FAET D280, 2D KO vV A% A L C2HERRB~YAIMEHTET, CAS @
AP RE AT 2 BT R 2o TV, HIGER X7/ AREE T Klkb1 % RAASHE,
FIACLTe~v T AD F11 %5 ) Wi T 5L C2HERA~ U A (Klkb1/ F11-dKO) D
VERLUZ RN LTz, AAFZE Tl WEEE MER LT Klkb1/ F11-dKO I[ZRAI~ZUT i
W (Plasmodium berghei) F7- 13 AN 7 R (Babesia microti) %325k
YL T ADY U NE RIE YT VExtGEL T, 7 e — A RAR— 28D
o E ML OB RE & AT 95, ASLFIMFZEREE 2 FHW T, H RS PERF~D~ T AR
DB E I LOERE S THED~ 7 AMERIC R 3 IR E R 2 LS B 5 (1

95




M B R) o U AORYEFERRIZBAL TUE, IR E R T ER S (F2
. R

SRR R D
B

ARIFFEEIZ BT AR EDITE T DI B R TR L T~ D 2 &4 LS PE K
FABET D AT TA ML T HIENTET-, BREIZIE, AN TH8H (IVE) | 14
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ISR E R T COREYL TR M - EEREREL T, R R FITRB W TH AR
PFONT, ZTNET 2 [ATORBE~TAOIEHIZEE E5 TR, SHFE 4 DD
CAS A¥ (4 H¥) & TERBSE-~U R (4 EXB~TR) OEHICKEI L, 20
4 ERI~VUAIL, CAS OREYLRE T IT DAEREMRHT IR Al K72 FEA B CTHY | 4
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NRCPD-OUAVM Joint Research Report

Date: 2026.5.26

Project no:__2025-joint-13

1. Principal investigator
Name: Kishor Pandey
Position: Associate Professor
Affiliation: Central Department of Zoology, Tribhuvan University, Institute of Science and Tech-

nology, Kathmandu, Nepal

2. Project title:

Molecular detection of tick-borne pathogens in Cattle from different altitudes of Nepal

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

Position: Associate Professor

4. Research period (in mm/dd/yyyy, and total number of years)
04/01/2025 — 03/31/2026, one year

5. Purposes and objectives

The purpose of this study is to investigate the prevalence, and distribution of tick-borne patho-
gens (TBPs), with particular emphasis on Babesia and Theileria species, among cattle reared at
different altitudinal in central part of Nepal. Tick-borne diseases represent a major challenge to
livestock production and animal health, especially in rural and resource limited farming communi-
ties where access to veterinary services, diagnostic facilities, and disease control measures is
often inadequate. These pathogens can cause significant economic losses through reduced milk
production, weight loss, anemia, and increased mortality in affected cattle. The study aims to as-
sess the epidemiological status of TBPs across varying ecological and climatic conditions associ-
ated with altitude. Both microscopic examination and molecular method were employed to detect,
identify, and characterize the TBPs in cattle populations. Furthermore, this research generated
baseline epidemiological data on the distribution of Babesia and Theileria infections in central

Nepal, where information regarding TBPs remains limited.
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6. Outline of research process

The study was conducted in three districts of central Nepal, Chitwan, Kaski, and Mustang Dis-
trict, representing low, mid, and high altitude. The study area covered an altitudinal range of ap-
proximately 200 to 4,000 meters above sea level. This study provides the first molecular evidence
of TBPs in cattle across different altitude in Nepal. Approximately 3 mL of blood was drawn from
the jugular vein of each cattle using sterile syringes and placed in EDTA vials. Thin blood smears
were prepared immediately after sample collection, fixed with methanol, and stained with Giemsa
stain for microscopic examination. The stained smears were observed under a light microscope
for the detection of TBPs. For molecular analysis, genomic DNA was extracted from selected blood
sample from commercially available DNA extraction kit. The extracted DNA was then subjected to
PCR assays to detect the presence of specific TBPs, particularly Babesia and Theileria species.

PCR-positive samples were further subjected to sequencing analysis to confirm pathogen identity.

7. Outline of research achievements

Cattle blood samples were collected from both the lowland Terai region of Chitwan and the hilly
region of Kaski, while sample collection from the Mustang, mountain region is still in progress. In
Chitwan, a total of 50 blood samples were collected, including 18 samples from Jersey and 32
samples from Holstein cattle. Among these, 7 samples were found positive through microscopic
examination. These positive samples were further subjected to PCR analysis, and all were con-
firmed positive for piroplasma infection. Similarly, 191 cattle blood samples were collected from
Kaski district. At present, samples from both study areas are undergoing microscopic examination
and molecular analysis to detect TBPs. Similarly, hematological parameters were collected and it
will also be analyzed and compared between TBPs-positive cattle and healthy cattle to determine

the correlation between TBPs infection and changes in hematological profiles.

Besides the above study, microscopy and molecular analyses were also performed in the Terai
region near Chitwan, particularly in Nawalparasi West, a district located in Lumbini Province. It lies
at an altitude ranging from 100 to 1,491 meters above sea level. The cattle selected for the study
were reared under confined management systems. A total of 100 samples were collected from 10
selected farms in different wards of Bardaghat Municipality of Nawalparasit West. Microscopic
examination revealed 7% (7/100) positivity for TBPs. Fifty samples were DNA extracted and PCR
analsyis was performed. PCR analysis identified 50% (25/50) samples as positive TBPs from

Bardaghat Municipality.

The manuscript from our previous year’s research work has already been submitted to a journal
and is currently under revision. Similarly, a manuscript based on the current study will also be

prepared and will be submitted in the near future. In addition, the author has ongoing research
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collaboration with Dr. Asada on other parasitic diseases, and recently a research paper on toxo-

plasmosis was successfully published.

8. Publication of research achievements

Thapa M, Gompo TR, Sugi T, Asada M, Arima H, Pandey K (2025). Seroprevalence and as-
sociated behavioral factors of Toxoplasma gondii infection among pregnant women in Pokhara
Valley, Nepal. Tropical Medicine and Health. 53(1): 128. doi:10.1186/s41182-025-00803-8

Attach reference materials as necessary.

> Trop Med Health. 2025 Sep 30;53(1):128. doi: 10.1186/541182-025-00803-8.

Seroprevalence and associated behavioral factors of
Toxoplasma gondii infection among pregnant women
in Pokhara Valley, Nepal

Mamata Thapa ', Tulsi Ram Gompo 2 2, Tatsuki Sugi #, Masahito Asada °, Hiroaki Arima ©,

Kishor Pandey ’

Affiliations: + expand
PMID: 41029759 PMCID: PMC12486815 DOI: 10.1186/s41182-025-00803-8 (4

Abstract

Background: Toxoplasma gondii is a protozoan parasite that can cause congenital infections with
serious health implications. In pregnant women, T. gondii infection poses significant risks, including
miscarriage, stillbirth, and congenital abnormalities in the fetus. The burden of toxoplasmosis is often
underrecognized in many developing countries, including Nepal, where awareness and routine
screening are limited. This study was aimed at determining the prevalence of T. gondii infection
among pregnant women in Pokhara Valley, Nepal, and to identify behavioral risk factors associated
with the transmission of this parasite.

Methods: A cross-sectional study was conducted at Gandaki Medical College Teaching Hospital,
Pokhara Valley, Nepal, from October 2024 to January 2025. A total of 257 serum samples were
collected, 91 of which were randomly selected and tested for anti-T. gondii IgG/IgM antibodies using

ial ol e bt (DN al Lialeaal Lo N LCLIC AN _C ioal lai
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NRCPD-OUAVM Joint Research Report

Date: 2026.5.29

Project no:__2025-joint-14

1. Principal investigator
Name: Iromy Dhananjani Amarasiri
Position: Veterinary Research Officer

Affiliation: Veterinary Research Institute, Peradeniya, Sri Lanka

2. Project title:

Identification of tick vectors transmitting Theileria sp. Yokoyama to cattle

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

Position: Professor

4. Research period
4/1/2025 — 3/31/2026, One year

5. Purposes and objectives

Bovine theileriosis is an economically significant disease of cattle. A previous study conducted
by NRCPD discovered a novel Theileria species in cattle and designated it as Theileria sp. Yoko-
yama. Subsequently, our recent study conducted in collaboration with NRCPD demonstrated that
Theileria sp. Yokoyama causes anemia in cattle (Amarasiri et al., 2024). Despite these develop-
ments, control of Theileria sp. Yokoyama is currently not possible, as its tick vectors remain un-
known. The objective of this study is therefore to identify potential tick vectors of Theileria sp.
Yokoyama.

6. Outline of research process

Questing ticks were collected from five districts in Sri Lanka, including Nuwara Eliya, Galle,
Matara, Monaragala, and Kurunegala. These districts represent different climatic zones, including
the up-country wet zone, low-country wet zone, and dry zone. In each district, questing ticks were

collected in and around cattle farms using the flagging method. The collected ticks were preserved
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in ethanol and are currently being identified to the species level using morphological keys. Sub-
sequently, DNA samples will be prepared from individual ticks and screened using the Theileria

sp. Yokoyama-specific PCR assay that we developed previously.

7. Outline of research achievements

o Atotal of 650 questing ticks were collected from the five surveyed districts, including 90 from
Nuwara Eliya, 100 from Galle, 150 from Matara, 180 from Monaragala, and 130 from Kurun-
egala.

¢ Morphological identification of the collected tick species is currently in progress.

e Researchers at the Veterinary Research Institute, Sri Lanka, were trained in the collection
and species identification of questing ticks.

¢ Collaboration with NRCPD was enhanced by the exchange of technical expertise and re-

search experience.

8. Publication of research achievements

None
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NRCPD-OUAVM Joint Research Report

Date: 2026.5.27

Project no:__2025-joint-16

1. Principal investigator NRCPD Joint Research Fellow
Name: Maria Cecilia Venturini.
Institution: Faculty of Veterinary Sciences/La Plata National University — (FCV-UNLP)
Position: Head Professor (period 2025/ February 2026)

2. Project title:
Comparison study of the whole genome sequencing of Toxoplasma gondii strains isolated from

Argentina and Japan

3. Collaborating research group members at NRCPD
PI: principal investigador
First name: Juan Manuel. Family Name: Unzaga
Position: Professor
Affiliation: Faculty of Veterinary Sciences, La Plata National University. Argentina
Co-l
First name: Lais Lujan. Family name: Pardini
Position: Associate Professor. Researcher CONICET
Co-l
First name: Mariana. Family name: Bernstein
Position: Researcher CONICET

Counterpart investigator at NRCPD Yoshifumi Nishikawa

4. Research period
April 1, 2025, ~ March 31, 2026. Total: 2025-2027

5. Purposes and objectives

Toxoplasmosis is a worldwide zoonotic disease caused by the parasite Toxoplasma gondii, which
can induce different types of lesions depending on the host species and the immune response. A wide
diversity of non-clonal genotypes has been identified in South America. Whole genome sequencing

(WGS) analysis may provide further information on Argentine strains and allow comparative analyses
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with Japanese strains contributing to a better understanding of the phylogeny, epidemiology, and ge-
netic markers associated with parasite virulence. This project established an initial collaboration with
Dr. Nishikawa'’s laboratory through a three-year collaborative study focused on:
¢ the evaluation of the virulence of non-clonal Argentine isolates obtained from different geographic
areas, and

¢ the development of affordable diagnostic kits for toxoplasmosis

6. Outline of research process

Isolates were obtained and genetically characterized using a multilocus nPCR-RFLP approach
based on 10 standardized genetic markers. Samples were collected from different Argentine provinces

(Buenos Aires, Misiones, Entre Rios, and San Luis) and included:
e Free-range chickens (environmental sentinels)

e Cats, pigs, goats, and other domestic animals
¢ Wildlife and zoo animals

e Human cases, including congenital infections

During this initial year (April 2025 — March 2026), the most relevant Toxoplasma gondii isolates were
selected. DNA samples were extracted at LAINPA and subsequently sent to the National Research
Center for Protozoan Diseases (NRCPD) for WGS analysis.

Approximately 5 pg of DNA from each strain were obtained from VERO cell cultures under standard
conditions. Tachyzoites (108) were purified by filtration, and DNA was extracted using a commercial kit
(InbioHighway). DNA samples were stored at 4 °C until shipment.

DNA from the isolates TgHM17-1Arg (ToxoDB #14) and TgHm12-1Arg (ToxoDB #285), obtained
from cases of congenital human toxoplasmosis in Buenos Aires Province, as well as TgCk11-9Arg
(ToxoDB #19) from a chicken in Misiones Province and TgMy1Arg (ToxoDB #163) from a squirrel mon-
key in Buenos Aires Province, was sent to Dr. Nishikawa'’s laboratory.

DNA concentration was measured using Qubit dsDNA BR (Thermo Fisher). Libraries were prepared
with the lllumina DNA Prep kit using a minimum of 100 ng of DNA, and sequencing was performed on
the lllumina NextSeq 1000 platform using SBS chemistry. Preliminary results are currently under anal-

ysis.

Future analyses will include the isolates TgCkC24Arg (#123), TgCkP22Arg (clonal type II),
TgWb1Arg (#14), TgCk13-5Arg (#116), TgCk14-5Arg, TgCk14-6Arg (#283), and TgCk14-7Arg (#283).
The inclusion of these strains will expand the available genomic information on Argentine isolates and
further support the molecular characterization of relevant genetic variants and SNPs potentially asso-

ciated with differences in the biological behavior and pathogenicity of the parasite.
To this end, DNA shipment to Japan is planned in two batches during 2026. DNA samples will be

prepared as previously described.
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7. Outline of research achievements

This collaborative project has strengthened scientific cooperation in toxoplasmosis research be-
tween Argentine and Japanese research groups.

Between March 9 and March 23, 2026, the principal investigator of the research group, Dr. Juan
Manuel Unzaga visited NRCPD, where he delivered two lectures on March 13 and 17, presenting
recent studies conducted by the LAINPA research group, Faculty of Veterinary Sciences, National Uni-
versity of La Plata (FCV, UNLP), La Plata, Argentina.

The lectures presented were:

¢ Advances in Toxoplasmosis Research at LAINPA-Argentina:
Genetic diversity and population structure of Toxoplasma gondii in animal and human isolates in
a South American context

¢ LAINPA-Argentina: Integrality and Co-Creation in Territorial Intervention and Science Com-

munication

In addition, Dr. Unzaga'’s visit provided an opportunity to meet the research team and become fa-
miliar with the research facilities and working environment of the NRCPD. This experience highlighted
the importance of continuing the exchange of LAINPA researchers during the next two years of the
collaborative project.

As part of this collaboration sequencing and preliminary bioinformatic analyses were performed in
Dr. Nishikawa’s laboratory, generating approximately 24 Gb of sequencing data, including two refer-
ence strains, using the lllumina NextSeq 1000 platform. Future analyses will include ancestry inference
and population structure analysis based on SNP and CNV polymorphisms using the POPSICLE soft-
ware. In addition, principal component analysis (PCA) and phylogenetic network analyses will be per-

formed to investigate evolutionary relationships and identify shared genomic regions and variants.

8. Publication of research achievements

The achievements derived from this collaborative project will be presented at scientific meetings

and conferences, and the related works are currently under preparation.
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NRCPD-OUAVM Joint Research Report

Date: 2026.5.29

Project no:_2025-joint-22

1. Principal investigator
Name: Atambekova Zhyldyz
Position: Researcher

Affiliation: Kyrgyz Research Institute of Veterinary named after A. Duisheev, Kyrgyzstan

2. Project title:

Surveillance of clinical bovine babesiosis in Kyrgyzstan

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

Position: Professor

4. Research period
4/1/2025 — 3/31/2026, One year

5. Purposes and objectives

Bovine babesiosis is a severe disease in cattle caused by Babesia species. My recent survey con-
ducted in collaboration with NRCPD detected B. bovis, B. bigemina, and B. occultans in cattle in Kyr-
gyzstan, indicating that clinical bovine babesiosis may be prevalent (Zhyldyz et al., 2023). In consistent
with this assumption, local veterinarians often encounter cattle with clinical signs consistent with bovine
babesiosis, such as fever, anemia, and hemoglobinuria. However, due to insufficient diagnostic
knowledge, these cases often remain untreated, resulting in cattle deaths. To address this gap, the
proposed study aimed to investigate clinical bovine babesiosis in collaboration with WOAH Reference

Laboratory for Bovine Babesiosis at NRCPD.

6. Outline of research process

The present study defined a case of bovine babesiosis as a cow with fever, anemia, and hemoglo-
binuria. Based on this definition, clinical examinations were conducted on 15 cattle from four provinces
in Kyrgyzstan, including Chuy, Talas, Jalal-Abad, and Batken. Blood samples were collected, and DNAs
were extracted. These DNA samples were transferred to NRCPD and screened for B. bovis and B.
bigemina. In addition, the DNA samples were also screened using a newly developed B. occultans-
specific PCR assay.
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7. Outline of research achievements

o All 15 babesiosis-suspected cattle were infected with at least one Babesia species: six with B.
bovis, six with B. bigemina, one with B. occultans, and two co-infected with B. bovis and B. bigem-
ina.

e Sequencing analysis of PCR amplicons confirmed the PCR results.

¢ Bovine babesiosis was identified as a concern for cattle health in Kyrgyzstan.

¢ Researchers at the Kyrgyz Research Institute of Veterinary were trained on molecular diagnosis
of bovine babesiosis.

8. Publication of research achievements

None
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RWNBIEF) 137/ 2RI LIE->TRY, BIIENABLG O BEEHKL TV, =
DI EZ, — LD TRIBEEALZENTENIL, B ITRE 5 F M iR 2 K
KU R AR IMEM T 2203 /R 72D,

CRISPR/Cas3 &M\ =7/ LmsE i, OERIELS AR E T 5T AR RNA 3L,
B FPE SR L9 OFERINLE O PAM _EFHRANCF Tk 100 kb 2 £ TORHE
B2 RIPSEDLIENTED, EVOREEA T 5, ABMIIMFIEME COBMEL K
O MR 2019 FIZHESNIZH LT/ AREENTTHY, JFHRIZBWTE
ASNTZHEITZNE TSR,

ARAFFE T HLWVT  ARER AT T 5 CRISPR/Cas3 Zh%Y /I X~ |8 AT5HZ
EERHIET D, T, REWMDNH R TEASNTZH A, EOREOEE - EXDF A
KIBZFETEDODNT OV T I LA ER T 5, SOIC, BB CRERS
LI IZDOUWNT, Cas3 IZL D —fERIEERAL, ZOIEH ATREMEA MRFET D,

IR D

RS

R6 FFEHIZ, Cas3 7/ LRI ERERKRR % 2 DOTTAIRICT TRV 7T
AIZBWTHBISEDLV AT LAOWEASE T LTz, RTHFEIL, 33To Cascade G
KROFBLI By N BT FAIN LT LT BT Z —H BT I T 5L L h1T,
B TE RN E O RH AT T ARREL THWAZ LT, 7 MwEEN R %2 KiE I
EEET, FHRBR T, AT T4 RV ar N ahele UPRT fEBZ €7 /LA S L
TERL,

BARBIZIE, 2 DDREITTAIR VAT MIEBWT, T X L7 1 kbp ZH 25 KEN
FHEINDLLEMER LT DD, 1076 EFE Tl in FEAS VR BRI W TEL
RENTREARNEL, Fre— BHRORONTZHDICEE STV, —J7, T
DOIERR R Z H— T T AIN RITHERL T B Z—TlE, 7 TAINRA L B2 8RR
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\ZIRMET 2T, 7/ At 2 T T2 il UAEE ] A 20—-80% F Tl FIREL 72 >72,

SOOI, BB A T CIHEMAEBG 3D SAGL B~ TFat’ —Eiz - Thd
ROP5 Bt ) AFEIRIZ OV T, Casd 12857 /A RBEA A, DO KBHERIZ N T
fEHT AR TUND,

WFER D
R

(1) CRISPR/Cas3 VAT LARBFHDKEB B
R6 I T2, 2 DOTTAIFIC3 TS

@ Cascade HERZ L NI EERBIEDHUAT I \‘ e 1T THE Ly VIE

(B EB) ZHBL, T X TOMRERLE — | B LS Lt s

TIAIN RICHE #7588~/ %— (Cas3 All in I — a —

one plasmid) ZHEEEL7- (H X T B, ‘ R ‘

ZOWEIZEY, TTAIR PG T D IAFRIRN~
— 4 —HXGPRT ZH]H L CHLHLx 5 2 @R 5
HZET, BT AEBUCRBA A T2 A %)
FIRMETEDINNT 20T, asem._

UPRT %A T47 kLo ar~—h—aai
AL LT3R Tt HXGPRT 2154 4% MPA/XA
MR RO B BELZE 20-80% D JF HIZ BT
FUDR it oD HHBLAFR D 7= (3[BT T
THRRE)

Cas9 Z AW A 12iE 1FIE 100%DJF R TH
J DHRED AL T DL ST D EMREE N FRITAR N, LU D36 | ARHYE AR 1 fE A
DIFERE (FFAIR £ HXGPRT ~—h—{ZLD%IN) DA T, HERZ ) LFEIRA~D K
HIEAZ 372N TEMATRE CTh D,

(2) in vitro ¥ERICIENATH DY/ LR R B DR

EFEV AT LTIEL RIS DRI O RBE AN T FZAINA ORI~ — I — D T
FRIRE T D, T 72 b fET AR OMEIZ)N 0BT, 7 AR B A R iFE <
XL AREMEZ RL TN,

T RS TCHEMALENDET VBIE LU T, SAGL 3L ROP5 £ HEHiE
51 BD 2 8IS, guide RNA O GHBIOE A/ AIAAT Cas3 All in one
plasmid DFEEEIT -T2, DOV ARNTZMNE ALTZFURIZOWT, T TAIRDE
#9% HXGPRT ~— 7 —% MWW CHEARRINZ I L | 507 mER B17 ) Ao gt
ZHED TS,

ZORER, FARIRZ IR RETOE, 7/ L REEE T2 OG89
LHZENRWGNEIR ST, ZOFERIL, 7/ L RIBEDLD, HDHNE Casd 2T Ly 7 AD
FEHL A RS L CTROBRINE L2 > TOD ATREMEZ RIBL CTD, D7, 7
LRI B A h R I EIN 3572 O i /e i M B LB A AL T 2R ETHT
EM, A OBEEL TSz,

MRS D
R

EEE=
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