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Akira Soga, Takahiro Shirozu, Shinya Fukumoto*. Glyoxalase pathway is required

for normal liver-stage proliferation of Plasmodium berghei. Biochemical and
biophysical research communications. 2021; 549: 61-66. PMID: 33667710
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Manusvee Kaikuntod, Orapun Arjkumpa, Doolyawat Kladkempetch, Shinya
Fukumoto, Kriangkrai Thongkorn, Chavalit Boonyapakorn, Veerasak
Punyapornwithaya, Saruda Tiwananthagorn. Geographic Spatial Distribution Patterns
of Dirofilaria immitis and Brugia pahangi Infection in Community Dogs in Chiang Mai,
Thailand. Animals (Basel). 2020; 11(1): 33. PMID: 33375359

Hironobu Sato, Hiroki Hiraya, Takutoshi Sugiyama, Shinya Fukumoto, Ryota

Matsuyama, Yojiro Yanagawa, Ryo Nakao, Takao Irie, Kensuke Taira, Akiko Yamazaki,
Katsuro Hagiwara, Ayako Yoshida, Yoichi Kamata, Madoka Ichikawa-Seki.
Seroprevalence of fasciolosis in Hokkaido sika deer (Cervus nippon yesoensis) from
Hokkaido Prefecture, Japan revealed by ELISA using recombinant cathepsin L1.
Parasitology international. 2021; 80: 102222. PMID: 33137508

Takahiro Shirozu, Akira Soga, Shinya Fukumoto*. Identification and validation of a

commercial cryopreservation medium for the practical preservation of Dirofilaria
immitis microfilaria. Parasites & vectors. 2020; 13(1): 383. PMID: 32727546
Takahiro Shirozu, Athanase Badolo, Akira Soga, Aya Yoshimura, Yu-ki Morishita,
Mami Koketsu, Rika-Umemiya Shirafuji, Hisashi Inokuma, Naoaki Yokoyama, Shinya
Fukumoto*. Development and evaluation of a novel loop-mediated isothermal
amplification (LAMP) method targeting Theileria parasites infecting Yezo sika deer.
Parasitology international. 2020; 77: 102130. PMID: 32325118

Takahiro Shirozu, Akira Soga, Yuki Morishita, Nobuaki Seki, Mami Koketsu, Shinya
Fukumoto*. Prevalence and phylogenetic analysis of Cryptosporidium infections in
Yezo sika deer (Cervus nippon yesoensis) in the Tokachi sub-prefecture of Hokkaido,
Japan. Parasitology international. 2020; 76: 102064. PMID: 31978598
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Jixu Li, Eloiza May Galon, Huanping Guo, Mingming Liu, Yongchang Li, Shengwei Ji,
Igra Zafar, Yang Gao, Weiqing Zheng, Paul Franck Adjou Moumouni, Mohamed Abdo
Rizk, Maria Agnes Tumwebaze, Byamukama Benedicto, Aaron Edmond Ringo,
Tatsunori Masatani, Xuenan Xuan*. PLK:Agar9 live attenuated strain induses pro-

tective immunity against acute and chronic toxoplasmosis. Frontiers in Microbiol-
ogy. 2021; 12: 619335. PMID: 33776955

Hang Li, Bingyi Yang, Mingming Liu, Shaowei Zhao, Suzhu Xie, Hao Wang, Shuang
Zhang, Xuenan Xuan, Lijun Jia. Reproductive injury in male BALB/c mice infected
with Neospora caninum. Parasites & Vectors. 2021; 14: 151. PMID: 33726783
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11.

Onur Ceylan, Benedicto Byamukama, Ceylan Ceylan, Eloiza May Galon, Mingming Liu,
Tastunori Masatani, Xuenan Xuan, Ferda Sevinc. Tick-borne hemoparasites of
sheep: A molecular research in Turkey. Pathogens. 2021; 10: 162. PMID: 33546428
Remigiusz Galecki, Jerzy Jaroszewski, Tadeusz Bakula, Xuenan Xuan. Molecular

characterization of Lipoptena cervi from environmental samples collected in Poland.
International Journal for Parasitology: Parasites and Wildlife. 2021; 14: 41-47.
PMID: 33425678

Rikako Konishi, Yuna Kurokawa, Kanna Tomioku, Xuenan Xuan, Akikazu Fujita. Raft

microdomain localized in the luminal leaflet of inner membrane complex of living
Toxoplasma gondii. Europeal Journal of Cell Biology. 2021; 100(2): 151149.
PMID: 33421842

Shimaa Abd El-Salam El-Sayed, Mohamed Abdo Rizk, Aaron Edmond Ringo,
Yongchang Li, Mingming Liu, Shengwei Ji, Jixu Li, Benedicto Byamukama, Maria A
Tumwebaze, Xuenan Xuan*, Ikuo Igarashi*. Impact of using pyronaridine tetra-

phosphate-based combination therapy in the treatment of babesiosis caused by
Babesia bovis, B. caballi, and B. gibsoni in vitro and B. microti in mice. Parasitology
International. 2021; 81: 102260. PMID: 33139594

Yanan Wang, Houshuang Zhang, Li Luo, Yongzhi Zhou, Jie Cao, Xuenan Xuan, Hi-

roshi Suzuki, Jinlin Zhou. ATG5 is instrumental in the transition from autophagy to
apoptosis during the degeneration of tick salivary glands. PLoS Neglected Tropical
Diseases. 2021; 15: e0009074. PMID: 33513141

Chinatsu Nakamura, Mingming Liu, Youn-Kyoung Goo, Guohong Zhang, Honlin Jia,
Akiko Kumagai, Houshuang Zhang, Jinlin Zhou, Yoshifumi Nishikawa, Xuenan Xuan¥*.

Construction of a recombinant vaccinia virus expressing Babesia gibsoni thrombos-
pondin-related anonymous protein and evaluation of its immunogenicity in mice.
Tropical Biomedicine. 2020; 37: 1029-1037. PMID: 33612755

Yongchang Li, Eloiza May Galon, Qingyong Guo, Mohamed Abdo Rizk, Paul Franck
Adjou Moumouni, Mingming Liu, Jixu Li, Shengwei Ji, Bayin Chahan, Xuenan Xuan¥*.

Molecular detection and identification of Bebesia spp., Theileria spp., and Anaplasma
spp. in sheep from border regions, northwetern China. Frontiers in Veterinary Sci-
ence. 2020; 7: 630. PMID: 33195501

Remigiusz Galecki, Jerzy Jaroszewski, Xuenan Xuan, Tadeusz Bakula. Temporal-mi-
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HEZ—ILOS MORSEM MF VIS AVEDRIFE(CBARKAERICIRD Z ENREE
NFLZ. AAREIZT S - IOR—SKEZEEOHRARFRDERE TH D . BAREEHATTHFE
HérE (AMED)DRAFTBNR(IP19fk0108047) TEMLE L. GEXJUAKS)

- RARRS DLW EDORFE

RAZRS DR (SRENEIE T DIz, BERMHACEII I DFEORRNEBELIRDE

Y. SE. KT BSRARRSBREZHETETINZIRELE LIz, RAXRSHIER

NcGRA7 & NcSAG1 ZFU\fz ELISA T3, SHRERE S BMREAD Y DX DY > T )L

SRR IgG1 ° IgG2 ZIRH T DM TEFH UL, SEDRERICKD. MRS TILIC

MZ. RS> TILERAZXRSHAMREICER TH DT EMNRENF LIz, AHAFKEE South

Valley KZ(IZT b) EOHBEHAFTDKER TEH O EEATT B (—i%) (CEBRIF A1 18H02335).
IST)\U2—-TJOT5 /A (VP29117937665). RSB DMFTBIR CERLELZ. (R

XUXK8)

4. FEFOFEEIRR
O© MEFEE. EHEF
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HARREFERFRBEES - B - LREHES
HARREFERFSBEES - AifESESE - AINERESERER

@ ERLEFR. WRRS
HEIIL

5. REEER - BERIFOFHKN
NFHER - NSUTRRI 7 —SAHEHEA

- The Journal of Protozoology Research fREZEE
tBEMX K FELTEREEZEERY MO —U%E

6. 2020 FFEMAMRARS (FERX. 5 - ES)
EERY (xEEEE)
1. Ragab M Fereig, Hanan H Abdelbaky, Yoshifumi Nishikawa*. Vaccination with Ne-

ospora GRAG interrupts the vertical transmission and partially protects dams and off-
springs against Neospora caninum infection in mice. Vaccines (Basel). 2021; 9(2):
155. PMID: 33671937.

2. Shotaro Nakagun, Masao Amano, El-Sayed N El-Alfy, Yoshifumi Nishikawa, Akira

Shiozaki, Yuko Tajima, Tadasu K Yamada, Yoshiyasu Kobayashi. Disseminated Tox-
oplasmosis in a Narrow-Ridged Finless Porpoise (Neophocaena asiaeorientalis) with
Transplacental Embryonal Transmission. Journal of Wildlife Diseases. 2021; 57(1):
205-210. PMID: 33635977.

3. Chinatsu Nakamura, Mingming Liu, Youn-Kyoung Goo, Guohong Zhang, Honlin Jia,
Akiko Kumagai, Houshuang Zhang, Jinlin Zhou, Yoshifumi Nishikawa, Xuenan Xuan.

Construction of a recombinant vaccinia virus expressing Babesia gibsoni thrombos-
pondin-related anonymous protein and evaluation of its immunogenicity in mice.
Tropical Biomedicine. 2020; 37(4): 1029-1037. PMID: 33612755

4. Arpron Leesombun, Masatomi Iijima, Baldorj Pagmadulam, Banzragchgarav Orkhon,
Hiroyasu Doi, Kunio Issiki, Ryuichi Sawa, Coh-Ichi Nihei, Yoshifumi Nishikawa*.

Metacytofilin has potent anti-malarial activity. Parasitology International. 2021;
81: 102267. PMID: 33307212.
5. Sara T Elazab, Amal F Soliman, Yoshifumi Nishikawa*. Effect of some plant extracts

from Egyptian herbal plants against Toxoplasma gondii tachyzoites in vitro. The
Journal of Veterinary Medical Science. 2021; 83(1): 100-107. PMID: 33268605.

41



10.

Akari Nishida, Rina Ikeda, Hidefumi Furuoka, Yoshifumi Nishikawa*. CXCR3-De-
pendent Immune Pathology in Mice following Infection with Toxoplasma gondii during
Early Pregnancy. Infection and Immunity. 2021; 89(2): e00253-20. PMID:
33199353, Editor’s select

Fumiaki Ihara, Ragab M Fereig, Yuu Himori, Kyohko Kameyama, Kosuke Umeda,

Sachi Tanaka, Rina Ikeda, Masahiro Yamamoto, Yoshifumi Nishikawa*. Toxo-

plasma gondii Dense Granule Proteins 7, 14, and 15 Are Involved in Modification and
Control of the Immune Response Mediated via NF-kB Pathway. Frontiers in Immu-
nology. 2020; 11: 1709. PMID: 32849602.

Ragab M Fereig, Yoshifumi Nishikawa*. Urological detection of specific antibodies

against Neospora caninum infection in mice: A prospect for novel diagnostic approach
of Neospora. Experimental Parasitology. 2020; 216: 107942. PMID: 32598889
Meng-Hsuan Lin, Tsun-Ai Yu, Chi-Fon Chang, Yoshifumi Nishikawa, Chun-Hua Hsu.

NMR Resonance Assignments of the Programmed Cell Death Protein 5 (PDCD5) From
Toxoplasma Gondii. Biomolecular NMR Assignments. 2020; 14(2): 277-280.
PMID: 32578164.

Artemis Efstratiou, Eloiza May S. Galon, Guanbo Wang, Kousuke Umeda, Daisuke
Kondoh, Mohamad Alaa Terkawi, Aiko Kume, Mingming Liu, Aaron Edmond Ringo,
Huanping Guo, Yang Gao, Seung-Hun Lee, Jixu Li, Paul Franck Adjou Moumouni,
Yoshifumi Nishikawa, Hiroshi Suzuki, Ikuo Igarashi, Xuenan Xuan. Babesia microti

Confers Macrophage-Based Cross-Protective Immunity Against Murine Malaria. Fron-
tiers in Cellular and Infection Microbiology. 2020; 10: 193. PMID: 32411624.

B (xJEES)

1.

8
1.8

El-Sayed EI-Alfy, Yoshifumi NishikawaY*. Cryptosporidium Species and Cryptos-

poridiosis in Japan: A Literature Review and Insights Into the Role Played by Animals
in Its Transmission. Journal of Veterinary Medical Science. 2020; 82(8): 1051-
1067. PMID: 32536636.

Rochelle Haidee D Ybafez, Adrian P Ybanez, Yoshifumi Nishikawa*. Review on the

Current Trends of Toxoplasmosis Serodiagnosis in Humans. Frontiers in Cellular
and Infection Microbiology. 2020; 10: 204. PMID: 32457848
Ragab M Fereig, Yoshifumi Nishikawa*. From Signaling Pathways to Distinct Im-

mune Responses: Key Factors for Establishing or Combating Neospora caninum In-
fection in Different Susceptible Hosts. Pathogens. 2020; 9(5): E384. PMID:
32429367

NI : hFVYTSXVIE. p218-219. FREERK/\> RIw o, BIEEE. 2020 £ 11
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A 1 BHIhREE 1 RIFE4T, ISBN 978-4-254-46038-4 C 3061

. TRBRK., 79 MNU—F&EE)

i UCEBEZEELUZ. [IT<EONDRRR~ERORERZEER - HIEIT D~ |
URFHEFMA - HEAARLSRERS MO [T<HON7H5TZ77] . WEB 23,
https://www.youtube.com/watch?v=iN3IRus_3PQ. 2020 & 5H 15H

. IBFERE

. Lesson from parasite and ecosystem, 4¥5lz&E. 5th Workshop on The Present and
Future of One Health (human, animal and environment), BEAFRERX RS, BAFE
iR (ISPS). WEB 2. 2021 53 A5H

. BGHRE

. BH2EE RFMREMAER BARERME) GHEAFRIMRE) (KERFE) .
EMRAEERZAWNT IV AAOS— (XKD MYV TS IIEDER (20F20402) .
& HH2FE~DH4EE

. SH2FEE ERARATRMNEES (EREEATMEE (B) OERIFESL) « E2IILCH
TN ERBE N F VT SATED DT OF U HEFERF (20KK0152) . AR, HHI2FE~T
MeFE

. T 2 FEMFERRLRESMHIE (SMAFRIOTSLFEESE) [One Health JO>F
+ PEHAF | (CET 2% KB, BIPEBFORMNUDH 3 FLFICEfET D1,
X&., BICEBOLSAT7IL (FATEE - Fieatkk) FoEM. AR SH2FE

. B 2 FE (2020 FE) PHEEVEAR (FAZF) (XEPRIFEE) « RARSIECH I DIRIEAD
DF HRDOFAFEERBRDY—EADICARERM (20K21359) . AR, Bl 2 FE~DH 45
E

. 2020 FE EESMARK. %ET OF7 A — ALK DRERFEMRBRA NS OFFRZIITS
EDORFE. AR, HH2FE

. BHR2EE (—8) BEZ1-FTvIORSMRENESE - AFRAEMAE. DS DREDRRA
ERBDIREERBRAA NS DT EORFE. K&K, BH2FE

. BH2EE i - BERIYVE(CH I RN ERREMAERFRSEE (AMED) . BAD
Y TS XIEDRRGEERBIENR & ZOFIH (Ca T 2 HBRIMAREF. X% NV TSN
EET)LEMWIDORFE S ZIMAMROEE (20fk0108137h0001) 318, w1 2 FE~TH 4
FE

. D2 FE BEAK B (—H) (XERIFER)  KEREMRERRRA RS DRRE(C K DRE
FEAEHABODRZEA (18H02335) | A&k, TRk 30 FE~TH 2 FE

. BH2EE RFMREMAER BARERME) GEAFRIMRE) (KERIFE) |
GOUT RZORU 20 LAREQZRSBIS I AE /AR~ A/ IO MNEDRFE (19F19107) |
K& HHTEE~DH 2 FE
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1. Hadi Kuncoro: Mulawarman University, Screening of Anti-Toxoplasma Agent From East
Borneo Natural Resource 2018 & 2 A 5 H~. HEATTEEN

2. /g D BRXE BEEMEER. MY ITSAVBRICKIDIBE - S I RUTOREE
ZEB XU ZDEIBEENDFE, 2020F 4 A 1 H~2021 4 3 A 31 H. 2020 £EFEH
RiRF > 5 —HEAFT

3. iR & (0FF) MAEYMEEARS - MEYMEFERRRR. FR7 0> T L OB REERRH
DKP FE/AMDERIE. 202044 A 1 H~2021 £ 3 A 31 H. 2020 £ERERHEHAFTLEZ>S
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5 J) ABEEFE 5T
T — BE B A B &
(Hiroshi Suzuki)

1. ART—IDRIE
RETFNDIGAIC KSR RBLEIBORZA

RETF LG I\AAF70/O02—-0—REHT. BOREEREZ ATHCHEL THUWLE
MEEOEIEZBIEITEDTY ., BEF - EFHDIVWGEMEFZBK(CHITDZDRETFDM
H(F. kS DIELFOMEEZ B DEERL NIV TEAEIREIC T DI E(CHDET . FIZE, 15
Eififez AL TIEDSIENC IO DB FOMEEZERR I D EEARTRETI N, BRETF(E
HARDEIREAED TIBn FHEeZ BIEN (RO IMRERZIRMU TET X I DT, T
ROBERMBRADCABAEERICSTEREVZET. CNETICRETIENSEH SN
SADBLFHERDAN. EEBER. EdpD U FBRGEREDIBRRDTZH(TTERETNTL)
F9. CNICE. FEREERBEHNTEDDERA. BARDEF T BEOEIBEEEZ(EH
ITBZECKDERBIIEDFR - SAEDOIREZIRELTVET,

CNETHOEFZY EERIIINORIEY IR ZRAWIZFETN S, BEDESF=Z> ERZHER
RBECHRN (CEB< CEZRASMNCUTEE U, FENSDOESZEDITISYIRZE
HHT D ETHERPDES =Y EBEZREIDEYZY EmXI >/ \UDMEARAE(E. IBE
HOTBEMETHDEFZ ERZZBETEIN, BEOBRFDESZ2 ERZF. FEY
S UPEHRD DNA [EEZEL UBIEZIH S B2 RERHET . COMRFE. T U TERD
FHIR5T RN Y —VERBRICBWTERREINZZENS., LL<BEDRERPICHFLETD
[RERDIBFEINH (LB < C ENHIRFENE T, FINSDESZ> E DI IS W ORIMGIRIRZFE
IRMEMERRELUEECS. ITICEMEINTVBREBENERE O I—-I/LHIMERTOES =
> E LANLOHE, FURENRZRIEITDICEAFERUELURZ, 5. JOTI—-ILEBIFED
NS YUT7ETdHD DHA (dihydroartemisinin) DHfARIRNAEE THo>leCEhs,. JOTJ 1
—)LOOFIF (FEFMIHRROEIRFE (CEFHF 5T D EPOIERITHEEE DRI THIADIRITORR
DFFHNFI AN ENE T, SBROBEKRSANBIT CTOMBRERNEAFTEINET.

—EDMRIRDIIN T, HDEDEMEDRICIFNMERRZE I DM CEzREUEL
Jz. HEYDHEEEMZIRE T IEDBEE U TAASNTVRDT, EROBEZHIFT DD
CIFBEMEBEEXF T Fe. HUTUAD bEUTOMBEYIHDIES IIRMME ULNEE A

INBICIRT. XSUTRBRENMHEDEIEREN (CRIEFITHECDVWTEMRRLTVET,
IRIFICN S U P (CRER T D & FRITIRIF(CRER UTEIBE E AT, RN ER(ICIRD Z ENHS
NTWEY, €2 T, NIRXEFTILZFED T, HIRD EDIFHAICRRENRIL T D EEBEINED
DM ? TDBAE? ZRFT LU TWVWERT . HET. YSU7RBREEIEOEFEKEEND. EZ2EEED
BRICOVWTEMRRRBE L TVET,

A - EIETFOKINFHAFEHAT

INAAYA T RADFENRZEFTRT DEH(CE. BRETF EZNZEZ X DHINZHR. IBBIE.
BT OFRGERE. REFZBRRFEEDEETFORMAFRENRAIRTY .. BARDEFCTE <
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DRZERMRE UCFEE - FIRTFRIMOR MR D EEB(C. CO—EDFIMTEERZ(FL&H
EITDWMARDERICEICHALU T, HEEMZRIZLTWET ., H4 (. HRTYO TRERFE
SPEERDA XEFZFDCECHINLTE D, S BEROERNDERNHFENTNET.
Fle. YDOAOHEPFELE(CH T DIPEIFH EFRER EDBMREI AN LT TAZRINIZ T«
—ZRWTIREI 32 &£ EBIC. T LRERiTe RV Z KRB DB FRECEMDEA TS
NFET. DSOHENZREINZRANT)/ R TFRERRRENRZS ) LRERMTCI>TRIE=E, N
R TMEDS O ZBEUTNET,

2. ERART—
EY =2 E RZFEICLDTURBHIROIRE
- HIREHEDS NS U T ORREA D Z X LD
- NS UTRED HEDLETEREN (CR(FX T RE DR
- A XDOETETFRAMDFEFE. $FICHEF. It SIERORERIFRAM DM
- )RS TRERRIED S ORIL

3. 2020 FERRDBIE

- XSV SEEEMZIRINT D ETY S Y ZRERARR T DRMMEKET 4 4R RRRRE
T. TOREBEEFEEDEM. WMYSYU 7 PLEEADIREDEEMERZET D ENHSN
TLWEIN. WELICTHRIRF - BEEIRL /T - BEEORRENMBELSNT
WBEETI . LWOWDD, Y1 b EUTHREL. MASAERZIF DI ENRESNTLD
B4 => EDFEEARTHDa-tocopheryloxy acid DIREE YIRS U FRE P. yoelii 17XL
ERAWTCHIIUEECABEEDEFREFRECERSE. N\SSFZTF7ZFRICHD %)
RzEMR Uz, £o. SOMREF. MUY —-—TRERICHVWTEHEREINIZ. COEEWIE.
BO/SHAIEETHD L. MPREDOFH NSV E. BRUBIHERAD 2L (FEAE
2VY) ZERHBNTED., MOBIFEEOHAICKD. KDMRNIDEEE. FHEDRTE
(CHFE5IDENPFEIND.

- BERZEIRDHET DA XOERNEIEIC E D T BEET(CKDATIBEEERY —ILDOD
EDTHD. CNETICAEFORBRFPEDHERICDVNT, EOHMDIKEZ L TEEM
SHEEL. FEENMEZRIRLICEENTVWDI ISR/ A ROVEDTHITILEF 2 ZE
ERERICINZ T, TOMRERT UIREC S, RERFREOBTOER M (CEERE L %R
b, INZAIERBICHUEECAEVWRREZEI 322 RH UK.

- KIEIRD . YORXEDOIEARLE (CHWT., FRERADFENR, FRDSHEIRIEDRZ B HNER
WIRICEHEDIENDBRICZVWC EMRESN TV, T T, YHIREDIDBVEET. BE
DUFHEENRD SNDINENZIRFT UTcEC B, HBTFRINE 47 BEETICE 302 =/IE L
TEIRD 90% N DI TH D 2RI L. BYRMIHEEH D TDAEE LU TORIEEEZERL
i
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O FABF&EF. HRE

AARNFEBEESE - [LIRIEY
BARTEF=TEHE
BAZEIEEMF=iTEE
BAFERFRTEE
BAEEREMF =

AABEFS

AALIEEF=
BADFEMF=

BAS ) LAiR&EF=
HABKEEEMIARFES
Society for the Study of Reproduction K& - ER8)

@ ERLEFR. WRRS
HEIIL

5. BEZER - BRARFTOBEIRNR

BRINFFs LIEMERRIESTERREERS
HARZFiiEEz SMRESEESEMIERE
NSVARE (NL—27) PHHRXEEINIEEERS

6. 2020 FEMAMRARET (FERX. BH - ES)
FERY (xFEEE)

1.

Yosuke Kawase, Takanori Tachibe, Nobuo Kamada, Kou-Ichi Jishage, Hiroyuki
Watanabe, Hiroshi Suzuki. Male advantage observed for in vitro fertilization mouse

embryos exhibiting early cleavage. Reproductive Medicine and Biology. 2020;
20(1): 83-87. PMID: 33488287.
Shinji Harakawa, Takaki Nedachi, Hiroshi Suzuki. Extremely low-frequency electric

field suppresses not only induced stress response but also stress-related tissue dam-
age in mice. Scientific Reports. 2020; 10(1): 20930. PMID: 33288776.

Yuta Kawasaki, Daichi Sakurai, Tatsuya Yoshihara, Mei Tsuchida, Shinji Harakawa,
Hiroshi Suzuki. Effect of quercetin on the motility of cryopreserved canine sperma-
tozoa. Cryobiology. 2020; 96: 50-54. PMID: 32841644.

Yasuyuki Abe, Tomoyoshi Asano, Ichiko Wakasa, Aiko Kume, Sakimi Yokozawa, Rika

Umemiya-Shirafuji, Hiroshi Suzuki. Cryopreservation of canine spermatozoa using
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10.

a skim milk-based extender and a short equilibration time. Reproduction in Domes-
tic Animals. 2020; 55(11): 1548-1553. PMID: 32799370.

Weiqging Zheng, Rika Umemiya-Shirafuji, Qian Zhang, Kiyoshi Okado, Paul Franck
Adjou Moumouni, Hiroshi Suzuki, Haiying Chen, Mingming Liu, Xuenan Xuan. Porin

Expression Profiles in Haemaphysalis longicornis Infected with Babesia microti. Fron-
tiers in Physiology. 2020; 11: 502. PMID: 32508681.

Maria Agnes Tumwebaze, Seung-Hun Lee, Paul Franck Adjou Moumouni, Khaled Mo-
hammed-Geba, Sherin K Sheir, Asmaa Galal-Khallaf, Heba M Abd El Latif, Dalia S
Morsi, Nora M Bishr, Eloiza May Galon, Benedicto Byamukama, Mingming Liu, Jixu Li,
Yongchang Li, Shengwei Ji, Aaron Edmond Ringo, Mohamed Abdo Rizk, Hiroshi Su-
zuki, Hany M Ibrahim, Xuenan Xuan. First detection of Anaplasma ovis in sheep and
Anaplasma platys-like variants from cattle in Menoufia governorate, Egypt. Parasit-
ology International. 2020; 78: 102150. PMID: 32485226.

Weiging Zheng, Rika Umemiya-Shirafuji, Shengen Chen, Kiyoshi Okado, Paul Franck
Adjou Moumouni, Hiroshi Suzuki, Shu Yang, Mingming Liu, Xuenan Xuan. Identifi-

cation of Haemaphysalis longicornis Genes Differentially Expressed in Response to
Babesia microti Infection. Pathogens. 2020; 9(5): 378. PMID: 32423088.

Artemis Efstratiou, Eloiza May S Galon, Guanbo Wang, Kousuke Umeda, Daisuke Kon-
doh, Mohamad Alaa Terkawi, Aiko Kume, Mingming Liu, Aaron Edmond Ringo,
Huanping Guo, Yang Gao, Seung-Hun Lee, Jixu Li, Paul Franck Adjou Moumouni,
Yoshifumi Nishikawa, Hiroshi Suzuki, Ikuo Igarashi, Xuenan Xuan. Babesia microti

Confers Macrophage-Based Cross-Protective Immunity Against Murine Malaria. Fron-
tiers in Cellular and Infection Microbiology. 2020; 10: 193. PMID: 32411624.
Aiko Kume, Keisuke Suganuma, Rika Umemiya-Shirafuji, Hiroshi Suzuki. Effect of

vegetable oils on the experimental infection of mice with Trypanosoma congolense.
Experimental Parasitology. 2020; 210: 107845. PMID: 32004533.
Shinji Harakawa, Takuya Hori, Takaki Nedachi, Hiroshi Suzuki. Gender and Age Dif-

ferences in the Suppressive Effect of a 50 Hz Electric Field on the Immobilization-
Induced Increase of Plasma Glucocorticoid in Mice. Bioelectromagnetics. 2020;
41(2): 156-163. PMID: 31833072.
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5 J LSEEEDEF
L it B B B F o
(Rika Umemiya-Shirafuji)

1. ART—IDRIE

RAZIFER, Uy F T, TAILREWND EHRAIRRIEAZE KB (CEN T DIRIMMHEETE
BYITY. XYL O i B, A (It - iff) EREL. 1 HREERZIDETICE
NBA~EEBELUET ., RMITEIIS - B - RS ZHAC 1 @9 D, 5 3 BITHONDEIFTTHD.
YA ZIEEFELOREZFRIRM - FUEIRETBS UET, €D—AT. Y —HIRIMZEEZ Tl
FEIREE (RBM) (ETDE. TOAE>IRMATDR 100 FEEBINL. BEULEREDDEFEALE
IRTCEHTECHERISNINDOREB(CHABALET . HARETE. YT RERH (FHE
m) | KU 1R (CBEE L. NSO TFHAEICRET MR ZHEEL TLET, e, X5
ZHRARICB T DENRROE RS ZDORENHEDED F - INERNED FHRRGECR
TERE, YHZEENMRE I IHEMEOFEIREICOVTORNEESD TLET ., ZHNH
MCNAZEWDIEMZIBREL. MDY M RERRICRIFDRICEEZBEULTVETD,

E5(C, 2017 FE KD RS — MU THEFIA - HEATHLSREE 52/ A/ D E
ERDE—=)\AAOZ—DFHEM] O—RELT. Y ZDIER - 8558 - fHE> AT LN SEIR
FIBERETERRE UICBARI DS )1 A\ I fEmiEDH TNET,

2. ERART—
NS Z DU A D =X LDRRRR
NS ZDORERHCES I D0 FHMBORE
N ZICH T DIRBDCIBHAB DR
N ZICH T HEMEOFEREDRER

3. 2020 FEMRDEBIE
RAZICBIIBERRGEODFANZILERZENE LT, JH MM FIYSFZE Babesia
microti ZfEMTAETILE UTALV., FERERFCRIREEHITDIVY EBLTDOREZRIE
U7z.B. microti RREEMI 1 (FIERREM TIRME BT T4 hMFFISF =L D Uz Total
RNAZH>TF)LEUT.cDNA S TS 1) —%Z#EZE L Suppression subtractive hybridization
(SSH) iEZITVWE Uz, S AISEIRUTZ 302 20— (CDWTEEEHIRFTZITU. B.
microti BE(CKDRIRNEE LI EEX SNDBLFEERL. RWNTUI LS A L PCRIE
[CLDEEMNECTFRIRFTZEBLUELE, €DFEE. Obg-like ATPase 1 (olal). Calre-
ticulin (crt). vitellogenin 1 (Vg-1). Vg-2 ZE50 8 B FORIRNRMF(CIERIT D&
olal. crt. Vg-2 Z#E51 6 BTN B. microti BRREBF(CIERT D EMNESHNTRDEL .
TIT. INBDBEGFICDOLT RNA FHEICKDELFRIRIEIZITLN. B. microti B
B CIRMEETZ TS NTFIFZICDWTHEMLIZEC S, Vg-2 BIFRIRINGITS Z(C
HFS B. microti DNA 1%, WBEIDYS Z(CLERBERCHRAD UE L GRXUAKS) .
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- IRIMMEENEED(CH 1T DIRERRBR(ICEAS T 20 FD—DIC, porin (BAUKFMHET A2 F

vRILI>INOE (VDAC) ) BMEIBNTWEY ., J4 MFISF D porin (CBET BHAZIE
FEAEITONTVRNS ENS. RAKRT(E porin BI-F2EBETEL. /NS T7REZE(ICH
(33 porin DS (CDWTHREELE UTc. 85N 7z porin cDNA (. 849 bp THD. D
EEYE 282 7= BN SRR SN, HEDFE(E 30.4 kDa TUTZ, RIC. LR ERARICHE
H U Tz B. microti B~ — % U\, porin BnF DRI Z T UE UTz. TDIEER. B. microti
R TIRMSEZEY T, 88101 2 XU 3 HEICHUT porin BIzFRIENEKT
BDTEMDIMDFEURE, T5(C. porin B FRIRIIHI S Z T, 314D B. microti DNA
ENMBEHCLRBRICBRAUELRLE GEXUAK4) .

TIT - AT Z7MEE FIREBME T DT M FIIZHEERETER SN, KER
(CHTDTY NTFIT ZOERBDILKR EEMRRAEEDRSHNEE D> TVET, KEIICH
WTRRSNLE TSI M FIYFZORRZHFEN T DIz, 77 - A7 Z7iigmRkD T4
NFFAY ZEDEBERTNMTONE Uz, SEIOMR TG, BREISY MNFIFTZ (EHR
4IER) OS> TILELT, HE2H—DYIIRRANSNE Lz, TORBR, IRTEET
(CRETRESNEI Y M FIYZFHERETERTH D, RPZTICHERIT DI ENRES
NFELZ, WERTIE. T MFIFTZEDIDA IR EOBY DX (C L > TRIBRIZTS
BL. BVZTXORKELCEBALRLEEZISNTWVNET, JH MFIYF_OBEEEILL,
Z < OB TIRMBIEETH D, Fie. FRR - YTV FT7 - TA)LAEND FehRA IIRIEAK
ZEMEE NMIENTDITENS. ER - KEEZBITZEIORENCREL. BEEBESE.
ATEZEADST 52D EFMENM AL THREARTRTIT GRXIRAL3) .

- FINYZDOF > DIE#HDF E LT Subolesin (CBEBUL. 9 MFFIFZICHIDIDIF>

IREMIELE U, J4 NFF <4 = Subolesin DFRIRX 5> )\ OBZER L. DY+ (B
AEEHE) (CHREL. NRMMD LRZERUIE. JF NFIFZ (BERLIESR ; Iif) Dk
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B OIEYUT7L>RIIRS MU —DREEZITTVET . FC. IMEOTSIIRDY X TF
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3. 2020 FEMRFRDHIE
Babesia sp. Mymensingh D& F &5 S IR D10 4) RS 7Rz 5| EHe 2 9 D(3. Babesia
bovis. B. bigemina. &&KU B. divergens 12137 TUTc. UNURATEEDRIEDHATHNS. i
U<FER &SNz Babesia sp. Mymensingh &)\ 77fRZ5I S I Z EMNBESHITRD
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AN ;7L (Hue University). 7« U E > (Cebu Technological University) . >4 (Mak-
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TEDEHZHAELE U, T/ —)UEE KUKMEID in vitro IBEFHERICLD
ICso (&, ©NEMN 6.6~18.3 ug/ ml BKLU 18.0~66.6 ug / ml DEFH E. BRALBIEZ R
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. Seekkuge Susil Priyantha Silva: TEEFEHAE (XUS>7)] Veterinary Seserch Insti-

tute, Sri Lanka, 2019 & 7 B~. ZEEIEEREMiIRE
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FBDZEMNTES. One-Health ZRTEDREFENAIGE(C/RADET,
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Jose Ma M Angeles*, Yasuyuki Goto, Masashi Kirinoki, Elena A Villacorte, Kharleezelle
J Moendeg, Pilarita T Rivera, Yuichi Chigusa, Shin-ichiro Kawazu. Field evaluation

of recombinant antigen ELISA in detecting zoonotic schistosome infection among wa-
ter buffaloes in endemic municipalities in the Philippines. Frontiers in Veterinary
Science. 2020; 7: 592783. PMID: 33195631

Hassan Hakimi*, Thomas J Templeton, Miako Sakaguchi, Junya Yamagishi, Shinya
Miyazaki, Kazuhide Yahata, Takayuki Uchihashi, Shin-ichiro Kawazu, Osamu

Kaneko, Masahito Asada*. Novel Babesia bovis exported proteins that modify prop-
erties of infected red blood cells. PLOS Pathogens. 2020; 16(10): e1008917. PMID:
33017449

Minh-Anh Dang-Trinh, Jose Ma M Angeles, Kharleezelle J Moendeg, Adrian Miki C
Macalanda, Thu-Thuy Nguyen, Luna Higuchi, Shotaro Nakagun, Masashi Kirinoki,
Yuichi Chigusa, Yasuyuki Goto, Shin-ichiro Kawazu*. Analyses of the expression,

immunohistochemical properties and serodiagnostic potential of Schistosoma japon-
icum peroxiredoxin-4. Parasites & Vectors. 2020; 13(1): 436. PMID: 32867818
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sity of Agriculture and Veterinary Medicine, Japan. 2019 %7 A~2022 &7 B. FiMix
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9., ECTIVIBEEEERETHDIEEZISNTLEIN, 2EFRETCORFEABREE RS
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Afraa Elata, Eloiza May Galon, Paul Franck Adjou Moumouni, Rochelle Haidee D
Ybanez, Ehab Mossaad, Caro B Salces, Guindolino P Bajenting, Adrian P Ybanez,
Xuenan Xuan, Noboru Inoue, Keisuke Suganuma*. First molecular detection and

identification of Trypanosoma evansi in goats from Cebu, Philippines using a PCR-
based assay. Veterinary Parasitology: Regional Studies and Reports. 2020; 21:
100414. PMID: 32862917

Yusuke Tanaka, Altanchimeg Adilbish, Kenji Koyama, Mungun-Ochir Bayasgalan,
Noriyuki Horiuchi, Nyamdolgor Uranbileg, Kenichi Watanabe, Baatarjargal Purevdorj,
Soyolmaa Gurdorj, Battur Banzragch, Battsetseg Badgar, Keisuke Suganuma,

Naoaki Yokoyama, Noboru Inoue, Yoshiyasu Kobayashi. Immunohistochemical phe-
notyping of macrophages and T lymphocytes infiltrating in peripheral nerve lesions
of dourine-affected horses. Journal of Veterinary Medical Science. 2020; 82(10):
1502-1505. PMID: 32788501

Daiki Mizushima, Tovuu Amgalanbaatar, Batdorj Davaasuren, Mitsunori Kayano,
Sandagdorj Naransatsral, Punsantsogvoo Myagmarsuren, Davaajav Otgonsuren,
Batsaikhan Enkhtaivan, Batbold Davkharbayar, Bayasgalan Mungun-Ochir, Purevdorj
Baatarjargal, Uranbileg Nyamdolgor, Gurdorj Soyolmaa, Adilbish Altanchimeg, My-
agmar Zoljargal, Thu-Thuy Nguyen, Badgar Battsetseg, Banzragch Battur, Noboru
Inoue, Naoaki Yokoyama, Keisuke Suganuma*. Nationwide serological surveillance

of non-tsetse-transmitted horse trypanosomoses in Mongolia. Parasite Epidemiol-
ogy and Control. 2020; 10: e00158. PMID: 32642568
Stipan Nurbek, Toshihiro Murata, Keisuke Suganuma, Yoshinobu Ishikawa, Buyan-

mandakh Buyankhishig, Takashi Kikuchi, Tseesuren Byambajav, Bekh-Ochir Da-
vaapurev, Kenroh Sasaki, Javzan Batkhuu. Isolation and evaluation of trypanocidal
activity of sesquiterpenoids, flavonoids, and lignans in Artemisia sieversiana collected
in Mongolia. Journal of Natural Medicines. 2020; 74: 750-757. PMID: 32621255

Yohei Takeda, Toshihiro Murata, Dulamjav Jamsransuren, Keisuke Suganuma, Yuta

Kazami, Javzan Batkhuu, Duger Badral, Haruko Ogawa, Saxifraga spinulosa-derived
components rapidly inactivate multiple viruses including SARS-CoV-2. Viruses.
2020; 12(7): 699. PMID: 32605306

Buyanmandakh Buyankhishig, Toshihiro Murata, Keisuke Suganuma, Javzan Bat-

khuu, Kenroh Sasaki. Hyaluronidase inhibitory saponins and a trypanocidal isoflavo-
noid from the aerial parts of Oxytropis lanata. Fitoterapia. 2020; 145: 104608.
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1. Doaa Salman, Motamed E. Mahmoud, Wilawan Pumidonming, Tolubaeva Mairamku,
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center formation. Parasitology International. 2020; 76:102056. PMID: 31953169

wat
HHIIL

8
1. KR E=EB, i 5, BE &KX, 58 82k FERORL. HESE. 2020. £EFL
B EHEBTEOTSXVDIEEZHE.

7. TRBEE. PO MNU—FED
1. U—2aXZ7E. RIBAZFHSEFHRN BEEFMHERIE 2020648178 A>3
- > BS

8. IBfFAiESF
1. JIRSFPICLDBEERMEKEZE. EFAFAFREBEFATR FEBESTRIFESR 2020 £
113168 A>SAEAE

9. ESHRHAE

1. SHlEE BEMAR (C) (—HAFR) EMFEE) « Wit RS ZEFERICRETTz) RS
77 - RERREGIRMBkOMEN LBl EE BN (19K06384) . &k, BHITEE~HH
3FE

2. DHlEE BEHAR (B) (AR CERFEE) . /S RSTOIYI_HRAFRBRT—>
TROHEFREVERT « EPELED O F > RFEOEERM (19H03120) « 8. HHlTFEE~D
MIFE

3. BWKES BP_ERMARARSEE. 5 ZENMRBRIVEOEE ([CAFzBH iR TO0—F.
8. 5l 2 FE~DH 6 FE

10. H55FHAGR - NS
HEIIL

11. FiCEAI IREIRR
HEIIL

12, HEF
1. +E3EE%E (2020F 11 A6 H) 4OHRAERN\GE FEAMAREDF 2 ERER.

78



13. ERSEDHEIAF (EEHAFKENE D)

1. IR B, I8BEXRTE - NMMHERREVU T —F > 45— ) R VRBBFHIGRERFDE
E. 2020 4 A 1 H~2021 £ 3 A 31 H. 2020 £EERHEHAFTTZ> S5 —HEHFK

2. Morakot Kaewthamasorn; Chulalongkorn University : Pathogenicity of the buffalo ma-
laria parasites. 2020 4 B 1 H~2021 & 3 A 31 H. 2020 F£ERRFHAFR TS5 —HE

HiEs

79



9. HEIMFTARIBSESE

80



IR & ERF R Rt st & — LRI EREF

SF345H 27 H

AR5

2020-3L[7]-1

fFFERR M

SRR 2 —
NIRRT YL S

Z,

C

JEG R WIS P

H% Adw

~H =Dy AT O I ISR O fiR B

WFEAEH

(50D372)

K4 FIT e 8 R 55 - ke

B VX

R g AR KSR IR B ST - W ek

ENAN DAFT 7

A R R B R 4Rt - SME RERIF SR B
Mohamed Moustafa

BN Lo~

o pp | AR AR K

R PR

e pomp | ACHBEREERE e

=) ) 11 [ 28 PER SR AT e o & — - Bh

W FE 41 ]

2020F4 H1H ~ 20213 H 31 H

EESRCig=

~H =Tk 2 TR R R L, FO— IR EL T =0 A BRENCE ST
HERERN LR OZENFRFHE SN2 2H D, MIEARKRELITZNET, NSO ~F =
DMRETHMAEY T a7y AVORIEEZED , v =MW TIAHER S Cnbar
HAEMEMNGET HIEEREILDT, FRIC, KO~ =TlT Coxiella 335
Spiroplasma 327 HAEEMEL CTRESIVZ, ZNH0a 7 AMENE DRRIZL
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Name: Morakot KAEWTHAMASORN
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Affiliation: Faculty of Veterinary Science, Chulalongkorn University

2. Project title:

Pathogenicity of the buffalo malaria parasites

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)

From 4/1/2020 to 03/31/2021 (The research project is continuing in FY2022)

5. Purposes and objectives

This study aimed to study pathogenicity of Plasmodium bubalis infection in buffaloes and its

mosquito vector.

6. Outline of research process

A total of 110 blood samples were collected from the jugular vein of buffaloes and kept in ACD
solution for futher blood smear examination and PCR diagnosis. Among these, 45 samples were
collected during June to July of 2020 from Chachoengsao and 65 samples were from Nan province
in December 2020. Nested PCRs using Plasmodium cytochrome b specific primers DW2-DW4 were
performed to investigate the presence of Plasmodium bubalis in the buffalo’s blood samples. At least
two thin blood smears per buffalo were made on-site, fixed with methanol, and stained by 10% (v/v)
Giemsa. Co- infection with piroplasms and Anaplasma spp. was evaluated using PCR assays, follow
by sequencing. Body temperature was monitored twice a day in the morning and evening for 14 con-
secutive days. Blood sample collection were conducted daily for 14 consecutive days and continued
every week until 56 days in Chachoengsao Buffalo farm (two infected buffaloes). Blood samples from
infected buffaloes were examined by nested PCR and gPCR for each day. Real-time quantitative
PCR (gPCR) was performed using PbubCox1-F32 and PbubCox1-4B3 primers. Parasitemia levels were
counted from thin blood smears under a microscope. We collected 55 female anopheline mosquitoes
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from infected buffaloes’ barn using either CDC light traps and aspirators for 14 nights. Female
anopheline mosquitoes were initially identified based on morphology according to the mosquito iden-
tification key in Thailand (Rattanarithikul, 2006). Species of anopheline mosquitoes was confirmed
by PCR and sequencing using cytochrome c oxidase | (COX1) and internal transcribed spacer 2
(ITS2) genes. Nested PCRs targeting cytochrome b, COX1, and 18S rRNA genes of Plasmodium
genus was carried out to detect the presence of malaria parasite DNA from mosquitoes’ pool
samples. The positive PCR products were further subjected to sequencing.

7. Outline of research achievements

Natural infection of P. bubalis was detected in 2 out of 45 buffaloes (4%) from Chachoengsao
(buffalo names hereafter referred to as Muk and Spa). A total of 6 out of 65 (9%) buffaloes from Nan
province were PCR positive. No follow up was made for malaria infected buffaloed in Nan due to
logistic reason. Two malaria infected buffaloes in Chachoengsao provinces were observed for 14
consecutive days. Afterwards, the infected buffaloes were followed up on a weekly basis until day 56.
Buffalo Muk was a 6 years and 9 months old female with estimated body condition score (BCS) of 2
(1=skinny, 5= fat) and approximately 300 Kg body weight. Spa was a 8 years and 8 months old
female with 4 months of her pregnancy (BCS = 2.5 and approx. 350 Kg body weight). No fever or
other clinical signs were observed in both infected buffaloes within the entire observation period. Both
buffaloes were clinically healthy during observation period and body temperature values were in the
normal ranges. From day 1 to day 49, the malaria parasite in buffalo Spa was PCR positive and
remained undetectable by PCR until day 56. P. bubalis in buffalo Muk was detected from day 1 to
day 35, continuously and remained undetectable by PCR at days 42, 49, and 56. Parasitemia levels
were counted on every day basis. We observed low parasitemia (<0.01-0.10%) in both infected
buffaloes for the entired observation period. The highest parasitemia level was observed at day 9 at
0.09% and 0.1% in Muk and Spa, respectively (see Figures 1 and 2). It should be noted that only
trophozoite stage was found in the thin blood smears during the observation days. Neither
gametocyte nor schizont was observed. Co-infection with Theileria sp. was detected in buffalo Spa,
while Theileria sp. and Anaplasma marginale were detected in buffalo Muk. Real-time quantitative
PCR results showed that number of malaria parasite was from 26 to 140,506 copy per microlitre of
genomic DNA in buffalo Spa and 14 to 3,516 copy per microlitre in buffalo Muk with standard curved

R2= 0.9656. The highest copy number of malaria parasite was measured at day 6 and day 8 for Spa
and Muk, respectively (see Figures 3 and 4). Female anopheline mosquitoes were identified as
Anopheles barbirostris (27/55 or 49.10%), A. vagus (13/55 or 23.64%), A. peditaeniatus (12/55 or
21.81%), A. varuna 1/55 or 1.81%), and unidentifiable anopheline mosquitoes in Maculatus group
(probably A. stephensi) (2/55 or 3.64%). It is important to note that anopheline mosquitoes in Maculatus
group has only 91% similarity to A. stephensiaccording to a BLASTn search. We detected Plasmodium
positive results in 3 pools of mosquitoes based on cytb, cox1, and 18S rRNA genes. Sequencing results
of cytb, cox1 genes showed 98% similarity to P. bubalis, while 18S rRNA gene showed 90% match
with P. falciparum. P. bubalis DNA was detected in A. barbirostris mosquitoes (Table 1).
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*) TM : body temperature in the morning
TE : body temperature in the evening
NA - Not available

Figure 1. Observation of body tempurature and positivity of malaria parasites in buffalo Spa. Red box
indicate last day of PCR positive for malaria parasite during the observation period.

Natural infection of P. bubalis
(Coinfection with Theileria sp.

BUFFALO MUK and Anaplasma sp.)
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Z':Tﬁ,’ 0.02 <0.01 <0.01 0.02 0.04 0.04 <0.01 0.06 0.02 0.10 0.03 0.03 0.02 0.03 0.06 002 0.02 0.02 NA | NA| NA

*)TM - body temperature in the morning
TE . bady temperature in the evening
NA : Not available

Figure 2. Observation of body tempurature and positivity of malaria parasites in buffalo Muk. Red box
indicate last day of PCR positive for malaria parasite during the observation period.
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Figure 3. Malaria parasite’s copy nuber in buffalo (Spa) during observation period
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Table 1. Species confirmation of anopheline mosquitoes and Plasmodium bubalis

detection in infected mosquitoes

No. of Sample ID BLASTn search result Plasmodium positive by PCR
mosquitoes

Cox1 ITS2 cytb cox1 18S rRNA
3 THMos_Buff_BarP2 A. barbirostris* A. barbirostris** + + +
2 THMos_Buff_BarP4 NA A. barbirostris** + + -
3 THMos_Buff_UmbP4 NA NA + - -
1 TH_Mos_Buff 2 A. barbirostris* A. barbirostris** - - -
1 TH_Mos_Buff 5 A. vagus* A. vagus* - - -
1 TH_Mos_Buff_7 A. barbirostris* NA - - -
1 TH_Mos_Buff_8 A. varuna* A. varuna* - - -
3 TH_Mos_Buff Bar_ P3  NA NA - - -
3 TH_Mos_Buff_Pyr_P1 A. vagus* A. vagus* - - -
2 TH_Mos_Buff Pyr P2  NA NA - - -
2 TH_Mos_Buff Pyr P3  NA NA - - -
1 TH_Mos_Buff_Cul1 A. barbirostris* NA - - -
3 TH_Mos_Buff_Cul_P2  NA NA - - -
3 TH_Mos_Buff_Cul_P3  NA NA - - -
3 TH_Mos_Buff_Cul_P4  NA NA - - -
2 TH_Mos_Buff_Cul2 NA NA - - -
1 TH_Mos_Buff_Umb1 A. peditaeniatus*  A. peditaeniatus* - - -
3 TH_Mos_Buff_Umb_P2 NA NA - - -
3 TH_Mos_Buff_Umb_P3 NA NA - - -
1 TH_Mos_Buff_Umb5 NA NA - - -
2 TH_Mos_Buff_TesP1 A. vagus* A. vagus* - - -
2 TH_Mos_Buff NeocP1 A. stephensi* NA - - -
1 TH_Mos_Buff_Koc1 A. vagus* A. vagus* - - -
1 TH_Mos_Buff_Aitk1 A. barbirostris* NA - - -
1 TH_Mos_Buff_Lin1 A. barbirostris* NA - - -
2 TH_Mos_Buff_ NeomP1 A. vagus* A. vagus* - - -
1 TH_Mos_Buff_Myzom1 A. peditaeniatus*  A. peditaeniatus* - - -
1 TH_Mos_Buff_Myzor1 A. barbirostris* NA - - -
2 TH_Mos_Buff_FunP2 A. barbirostris* NA - - -
Total 55

* Sequencing result, ** PCR result with specific primer, NA: Not available/not sequenced
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8. Publication of research achievements

None (manuscript in preparation).
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SHIZENLEIE T O ERICEAET D IBESN AT LIRS, 79T 4/ ARl A=
L AR (Bz-cis) & FHISID 6 HE F D HdfEd ¥ 238 L Cud, EZ THEEE DI,
OFF Y A AD BTG IE A2 E D AR ARV, @JF BIEPNIZRBW T, RED
i 5 B R A REANTE ML ST Bzcis IR A L. @7 TF 4/ A M B A G T DR B
DA SIL, QR HOART — VBN ENDETHRL TS, ZZ TARFIETIL, &
DA ZESERET 2 L CEHEBELRT 77 4V AMERVBIG DI EEE D, AT — K #i
MR E R DO RER BRET 5,
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FERED ATV RIEIE, BERHZH O U N 2B R B ROV 2R A A, &
DIZZOMERNC BIRFIAT7 TVEEN-HBIELHZE T, FRREIERINICHE ST 5
EHE &G T ERETHIENH KDL AT L THD, Bz-cis L P HRSNDHFEEL YR
HERTAN Y I~ B+ 2 FRET 5729, Bz-cis BlSE 7 ) AHICH DR A
EH LT, 78T ALRREHNTT 77 4 A MO B A RERL . RNA ZHhH L7, R
7774 A RNA IVEH L2 cDNA 747 VA EHRR UT-FERERR LD . AT — %8
PapH s AL A NSRS B T DR T 425 DB A Aureobasidin A 1T5 5 FHEAIA
) == ZIZE0EE LT, SOV BERRED | #LZA E 7 cDNA Bd411% PCR THY
MEL , B FRLSI 2R E LT,

ARHFFETIE, B, BrILBERTF~HFEMILEL TR THTE ThoToD,
COVID-19 |2 XA ENHIFR D=8, A—/L - EiE TOHEKE - M5 2/TOo2 8T, Bu¥
—H B LOEEE T LT,

AT 112 D Aureobasidin A MiHPEEER: (Bt —2) 215562 LN CTET-, Zhb
ra— NIk IAFIZ cDNA Fi%ll% PCR CTHIEL | {5 FBLS &R E LIRS R, K
e KOBRFELAE XTI IR —a B 2 BNARMELS (HKAY
RH) CTh-oTz, 5%, DRI — =0 T HATH O EITHE M E T H7eE Kb
WMEDOBENTTT 4 AN REST- ECHIE Y1H 542 Eii 50501355,

— 5 MY T IX RS kOB E TS 5 M AHENTZ, 96 4 FEEAIIHEEEAR TN
DB THY, 7 )T —2aA3REN TR, 5% Zhb4 O3 aEtL T
<—F., —FHEIT X #Es LTSN TWDEEFEEmWEMEZ R UTZ, LUK
I, MY T IR DOAT =V EMZ FE LR RE A E LT (Myb-like transcription
factor) BFD1 M [EIEXN (Waldman et al., Cell, 2020) . =DOfEEEANITA R H L
7= 6 WEFRFNEFE—THOIERHESNTND, S EOFH L DAY —=7 Tk
BFD1 IZbyhLTIheho7edd, A7V —=0 T OREED+ 43 TleioTo AIREER B 26
iz, 5. L 5 FEOBILFEWE Bz-cis Bl L DOFE S HESC, Zhvnbe BFD1 DR
HPEZRFTL TS E DR H 5,

2L,
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WHoEaE4 | M ~N~Z T h-~FVT R B G YT T WAL DRy H—a B L — Il IR O fi
i 0 5 -
g EE :
e O | AR A e el
?‘%# 75\9% j =7 ] 5a
Wity
PRE VAR | R A R RS — - B
A,
]l 2020564 H1H ~ 202143 H 31 H
N HE T H NI T R RO T2 T DA — A R — DA — T ANME R HATL R $
b U, J UG 2R L Tl B2 B0 I B A i 2 9 R T 5,
Bk 2 2280 R BV TC LR RIS AE N6 DR MM EZE N IR S S LTV D, B
FEENINETHITH~ TV TR BESE E OMEREZE 33 D L DIRGRZ N T, FDNCEFZ R
BT F—TAX— D~ A T aAldn . AR E U2 Wzt L~ T
HR-@E | 7TIRARZEESEDIEITRPI LT, RITH — T ANGE IR L U CHElfE N~ X T D~

U7 R R Ge R BRI A BT LT, T ORER, N~ Z T UL s ~T U TR
HERZ 2RO ZE 2B LT,

UL EDRE R 2B E A | ANFIETILR R GRE OMELE N~ 2 T 8 In 12 7 T VIR
BT, ~Z VT IR ORI E TR FZ[FE, TOAN =X L2 N5
LR AMET D,
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YAIAA T 2T JEGEE T ALY [N~ F TS B L s\ O B MR
F b A ANDIE AL LR R BAE DN TN LSBT o T, RIT, A —H
AR — T zrvartk, 2472 Rk OBEFHEBEZ R AR —F o —2dd
RNA-Seq 1£% FIWCTHESENT L 7o, ZORER, MEER G 12\ T A Y= ath 24
B Cleb A Bl n iR GRH LI,

VL EDOFEREZFARLEL T A ETHDO<TV TR H—a T — il K+
DORIER B9, RELEHEINEE 71220 TIE RNAL X585 THRERE | L
b DI AT 20T A VA I FIFEBR LTV, TV T R B2 R s LT AP =r
B KRG BB O 21T, A — LV AMERE DL ZFEEEL T, ~T) 7T
i RS2 PR - DR E R BT, SBITITZE D T AN =R LDfRAZ RS,

PUF O FRFH IR > THEMESILTND,

@D dsRNA O (@A) 3L RNAL A~~~ T O/ERL (553)

@ RNAi N~FTh%a Tz~ 7) 7 5 sk i (5 4)

@ BB TEEIFEDL (OE) N~Z 7 OERGEAR) IO~ TV 7 i U ge iR (1%
)

@ JE R PERRIEAE O fRHT (B 1B A)

MR D
B

~TIUT A — DA —bDA LT 27 a JEYLTT VLY, N~ F T )L
BV A FFOZ LGN LT, Eo, RS — o —fiffTicis N TA/ v
Jvartk 24 Wi TR A BB G IS A BO LI, ZIHORE FELDAREFE
3 A=AVl vay 24 KRG IZHE N~ T 5 23R B IRHTIER A 58 Bl
TWDEARELA LT, MERL DI BIHI NN A DT EAL 20 EAE 1220 T, O dsRNA
DOFEREB I RNAL ~~Z Z O OERL, @ RNAL N~ T %W e~70 7 i UG
RERZATO, RS ER F- ORI — =0 T fE LTz,

600

2020 EE 1, 20 BT 15 B FIZ2WT dsRNA DOfE
400 TRz, O 8 BIE 1-I22OUW T, RNAIL i~ TH
DOVERIZ I, ~ TV 7 R Y (A — 3 ANERK) 3R & Lt L
200 71_:0

L of - APY == TR TIRH DD, RO — &R T,
°;*;;r' M (HEHTME) 12BN CRBLE A BIINL7- No.18 & 1%
& & & RNAL T AZEICIVIPTENTIL A — AMERRER R <72
H18-RNAI SR (X FEHE D > b Oflk?&%ééﬂé%%ﬁ@f%ﬂflo

0 —JLOGFP-RNAi i 4 & tE A~
THLMIA—T R M EEE
ARELRYBIUHETTHR

B 2 A%, B OBIR T B KOO R BRI IS 772 Y
2 IR RGBS H S WIS TIC D W THIER AV — =0 7 & il ~ TV T ik
B T OREEBLOE D) AN =X LAOMRERD T IE ThD

oocysts/midgut

KL IRFTTERDB 7208, Web BEXOA— IV TOT A AT arwE L, ke
(R AR B AP FE AR A TIC B R B LU F VSRR L OB AT L=,
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EEDRYEd=;

— WA TR B OfE ERFRMEITE L, UV DA T TR B Babesia bovis H3t
YV UREMIEGET DI LT, LIDLRRS T WD/ T R M B, microti I3t
MIHEGET DI LD TIY, AN TERE AL B bovis HENRIMERIZEIE
THIELHLN TS, Thbb | AU T I HRITE FIROBEEZ B DR T vy L%
AL TS, FEEATE EICHE LR R fs FisH B s B8 FiX. 7 /A b
YAV b= b m R E T ZETHBINNITED, £2T, 1) EMRILEREIME B.
bovis DFEAIHIZINA ., 2) & RMEEIE B, bovis DI, 3) e NRIMEKEI{E B, mi-
croti DRIMZERI, 7 ) L b T ATV T "= LEATHITE T, F D531 AT =K LOFiFE
A HBHZEE BN, AT T,

AWFFETIE, ST RO fig T4 B Egbé TR A BAONCL . HRLR R
DS NER BB YYEZ S ZE L2200 % AL 572912, B. bovis, B. microti, B. ovis
EET VIS ALTFEWMEIZEST ) LEROE A t]\iﬂﬁlfﬁf\ﬁ.@llﬂﬁ\ TN NTG AT
TR AT, EOFH B LT REEIL, FAMEITEE EoTW e B bovis D
FMRIMER~DEIL ORI LTZ, &6, Bifkkk4r7a— 2 SR D7 ) LM 21T
EIFYEARITE NG ) LT B T NV OBFICR I LT, 22T, 4 BROBIMERRIC I
BT AERDORFEZAT ST, 34T 5 BHESZ IR OG- T, 2T, =Y
I*"f%/?iﬁ BT, T LAOREE AT B F I B LA e MR I ER ~ DB L,
R 5T 5B 2, bk 4 27— EBIRRDRN T AV T h— 25 TG LT, ZORESE,
BIMLAE CHRELL T2 VESA B15 B L OVE B R T ORI LR BLEICSARMEN RO 5
i,
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ErRILEREIME B. bovis DEAIHE ., BI{LIZ BB 55 FHEE D ARA
1) B. bovis 71— ¥k D U

B. bovisTexas #7ma—>%F|HL, MinION &1 /L2F % M\ 7= Hybrid-assembly
\ZE0 T D REE LT, Fc#& contig TR WEH DG, 2.7M bp, 2.6M bp, 1.9M bp, 1.1
Mbp THY, ENENARDYGEABENFI Y T HEE 2 HND, 12720, LRSS DM
A972 contig HERD LIV, 3 ERNIHINL L= 0 — 0 D7 ) IEE AL BRI Z > TD
ATBEMEINE Z BT,
2) ERRMLER~D B,

B. bovis 70— K& N-=hn Y/ -N-=F )L JRFETHFEL . 73 - b NEA AR ILER
THETHIET, 4RO MRILEREIL B. bovis DEAFIZEK P LT=,
3) eNRIMERBI(E B, bovis D J IfEHT

Fi47m— 2@ re-sequencing 1TV, FAEMED T DY T-DECE DT D28 B HERR
STz, SHIT, AROBIERIC BT 2B BRORFEEAT 7o %4 32— AL AT
Rombienotz, 22T, — ST ClIe, 7 MMEEELITERIK T 25 Al gEME A2 %
Z. 4 FEDOHIBH1RRIZ DWW, Hybrid-assembly (255 de novo 7/ Mgt #4772, %
DFER, TETTZAN, IR R T EE L6 ARDAL T 7 INGIeD5E TS ) AELFI D
AR IR Eh LT,
4) eNRIERBIY B, bovis D72 ATV T ~— MfifkT

BRBIO 4 BROBHLK DT A7) T h— 25 B L, Trynity CHEFEY) % B
LT85S, VESA 5 7B L OVEILE LT ORI S B &AM D FTREME S
RSV, BUE, de novo 7 ) MENT TIRT-BLAN A S T ) LEL TR 2L T, %
DRERZHED TUND,

erRIMERBIML B, microti DAIH

B. bovis TENRIMER~DBIMGIZRIILT2ZE%51F . B. microti DR ILER~DH
{bizh & F LIz, 20O B. microti DENRIMERE VN in vitro E538 13 L T
23, B. microti I3 NERHBEGEZ 5| XL Z 2 HIFAHBILTEY , MR IMERIZE
YT HDEERENTI T DAL QD EEB 2 LND, T TRAIC, FRMERO—H 2 ER
MERIZEHLL 72 SCID-Bo-RBC ~V A2 B. microti ZJ&4eSH5ZLT, B, bovis t[F]
FRICHIME DS Z 0 R T 23 a T EL ThY, ZOHEFEED T\ 5D,

WFER R D
¥*® K

SR NI VA D
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S35 H6H

AR 2020-3£[7]-13
o s i JR BIRETE S — S
7e Z R IEH B R
ST Y WriaEmF2e e oy [ 2% 2 ERTENCa ]
R 4, B VESAMYIRR 2,507 2= VAR — L E L —RIEEYE LT
S Fe A MED B NFTHLN /<)Y — < R O B %
i 0 5 -
e FEE -
I e | BB A - B B
HeH A 3 e JE
ol ELUA LS L b2 SHE Ry L =
- BARE B) SE K 5  HREEER ST
ey it
FHBE FVTT b e R e
o W I8 PE R R R FE o 2 — - Bh
]l 2020564 H1H ~ 202143 H 31 H
CHNETORFEIFEORKFEEL TNV EEK MY L0H N R )Y —< &R R T
2,5-V7 2= VAR — L& L TWD, ESICKIEAY D KR IEZATF VLT 5T
ETHELNDIREY Al TiE Trypanosoma congolense (25t 7% i\ BTG M - #fk
Ay | 17U ERE ELGIEENME TSI LEMENIL TN,
= ZZC AR TIIIREY Al 2REICERLEWE R, ZOEREITIZL TR
PEHE RIS L OV s B e 2 R L E ORI Z B 53, $7-. #EkE{Lor bk
1D RO DERIE A DIRFELIFITL TITH, ZNHDMFZEZ L CLEeM
DENRI R —<JETRREDOBR R~ BT,
1. FHEBILAEMORELER
ZNETOHBIRE OOV AEE TG PEF BB T2 5 B2 FE IS 72 D1 (&
fifi S PIREZRERNIELC B BRED 5 (AR L, EH S A VEOMENL I AT T it 21T
7= (),
2. RARBFEIOOEFHRME DR
PR 0 INFTHIT N —FTRHELHRELTETHN XY —< G AW LRI DO F %
ﬁ%"ig BB A WA S LT (R

i 1 BEY 2 TEHEALEWITOWTHER, 5 FREOFEFEMERNI N )Y —<
Trypanosoma congolense, T. brucei brucei, T. evansi, T. b. rhodesiense, T. b.
gambiense \ZX L THINI XY —<1EVEA T L7, F7oMifuzErE (MDBK v i
HERERR) Z 3L 72 CE V) .

COVID-19 /R T Iv7Dizsd Yo7 /TEE TRV Z L, Z D5 ROV TR
— NI TCT A ATy ar&afTo77,
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1. 2,57 2= VA9 — VIEORE S AR B DO fRAT
LAV EERAMWE D 25—V 7 2= LA — LA RIS I ETICERE B
FOE LT RIL A OBIN /3 Y —<IE O RS FAZ DUV CREMZ & T M AH B o

T EA T T, ZDRER. Trypanosoma congolense (2%
DEVEIR B AT BT 720 134 — LB B LY WN |
AL EORENEE THHZERHBME ol, BRI | r oy 0%:
RV 2o SROCEERE T ) 72, EAR D MEE RO 10 [ A S e
ﬂ‘é{ﬁlﬁfi B f)%%ﬂ 4 {ﬁ&)‘éb\&i 5 {ﬁf&)é:&ﬁ)ﬂ?ﬂﬁéﬂ 2. 5-STIr= LA EHY —IL
77 oY(a== 35

2. B R 5 MOBEEMICESEY THERELEDORIR

EfE 1 THELNTAREREIC, REOATBIOEROESEOB NS b %
BINL, - b AR T TR 21T o7, 5 ALIC_y AR e f T
AT BT /BB LU TRV, 2,5— 7 2= LA — L~ EFFE LT, IR
T, XU UNAXVEEREL, MINT D7 =) — N E S, SHNET = ) — VIR L,
OTVAFNAVT IV, QT V—/VHDE NN 200D 72D 2O E AT DOV THR
SEATol, OV AT T I EOBEANTIIRIST A a7 A7 v blyizavibs
NI TFNT By M FEE 58T, RIFRIGETHNDILEMESRDHZENTE
7oo @7 U=V EEDOBE AN TIIN 77 —MENEEWLE | SR aAD YT VT ROG
IZEDT7 == VDB AR AIRE CTh -7, BITE, Flix DR a @E W2 k727 —1
FEOE AN ZOWTREFEIT- TV,

3. B LIALEMDOHIN R )Y — <5 H Rl

FE 2 TELNHHERIL AT HOWTHIN S )Y —< &L LT, P AF
NTEEHTHILEWTIE T congolense (XL CHOI2HT ORI )Y —=<
IR L THILNI AN Y —<1E M Z R L, LRI XY =< ATV OPLR DB BTz, L
22U, MDBK Hif& Ikt U B A58 RIAR B2 7R U SR E DM T 3285 R k7o
Tre 7=V EEH T 2583 EWTIL T congolense \ZxF 3 BN TGN HERFS LT
IREY Al OTEMEZE EREIAZZEIXTE 0Tz, — T CHERF R ThHL L
XV HEFTHEMNIREY Al % ERIZSHN R —< 5B I OSERR EIEE
~LTZ,

BUE, LRL B2 IS DB L B ORI LOTEMERIR 21T > T,

<H%F>

1) NI —<SEDTRFR S K OF B3R
B B AL — AT B, FiE 2020-081936

<EmX>

1) Synthesis and evaluation of trypanocidal activity of derivatives of naturally
occurring 2,5-diphenyloxazoles, Koichi Narita, Keisuke Suganuma, Toshihiro
Murata, Ryutaro Kondo, Hiroka Satoh, Kazuhiro Watanabe, Kenroh Sasaki,
Noboru Inoue, Yuichi Yoshimura, Bioorg. Med. Chem., under review.
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2020fF4 H1H ~ 202143 H31H

EEDRYEd=,

TEar LR RN Y IR, R A OO 1/8 LLEDSEGEL THBHZEN
HEEINTEY, ZORRGIIY, MESCHT AR O RN 7 I X EE 5| L,
DA P B AR B W TRERMEDO —2L7a>TD. BT, FEDEFEN
DAL FHRERASND MY 7T X~ LT O A4 AR Z &G KD 2 O Ef 23 22 [F
FINZ D0 >TEY, EDILRPEESND. SOHITHR = RIEGED—>~TUT
T TV YSEF ROV RIEL, £ 3~5 EADHREL, ZOWN, £ 200
FANbDOMEBIER CEHERRATHD. a2 I T ITA<EFLDETHITEa
LR BEICRT L TRD THhEB 2 HH T bR (DKP) &R D A
P A7 4V (MCF) 2% R U7= (F5FE 2017-243872) . 7E a7 L 74 E B LT
in vivo BEX O in vitro RIZEBWTENZHUR RiEMH2 7~ MCF 13870 LTl
AEPEME MR 2O MBI AT TEETIEDOSEETHLERH S, RUFSEREIT,
WA ZEFIHTHEMIEICED MCF OAPEFIEONFLB LV DKP #FHERGHE S
EOBRFZEITV, Bii-7ef BAIORIRZ1THZ & HRELT-.
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JR BRI, TGS BRI OB B a T RIS, Lizd> CRFRIERIENZ
DBHFEL ’%%’zbm\@bifﬁﬁf&pé R 2 A SR W R E DIV VA IR FEH
B CHUR R OB R B L ORI AT 7B 2 T2 ENEETHS.

ZRETIC, bhvbhl iﬁﬁ%ﬁﬂ%%\é LT RIMEBE WM TAT TV — DL AT, b
V7 72’\7&2 e AN T DN IR R Z R T MCF 236 AlL7-. &51Z, MCF
DPLRAART, PreTV T IENE R T ZEb MR LTz, 5% 0 MCF oFEA{bizmiF T
Fl 2 OENY) EERI L DN 21 TOMENHY, (LB EE R T HIENMLEAR A KT
b5, BURORIRE Lo TEAINAIUR BA] MCF (%, EFENREMEL, {LEHD
EPEVED ) FALSEDMENRHS. MCF OApEME b, ER bICHT T, B
HEOBI%E, LA BRI 7= fi#AT, MCF OHUR f RS O figthr & 3256 L 7=

MR D
B =

DKP #EARD MCF I%, MY 7 IX~, XA ARTBIO~ZV7 R B33 2R
E{%ﬁ;ﬁ:rb MCF 23~ZV7 OEfFHE7vax LRIV L OHU R BiEEEEEo.
MCF 1%, o~ 7 BEFHICK T DMK HBLL TOABUIRZ M F 2 5 L vk it
RO=FVTHLLT, HLAUT, FEl7vas 7L EE REEFC o bR S A
MCF 23F R OPUR hiEE A R 3R AI L L CTREB A28 T& 5. BfFo MCF 4
PER OB RICL DA FETIEL, MCF O I3 92 7E AP igdT, Flx o FE5RHE)
N LD YT T L % N R 2 1 6D 2 DI B2 B A FHAR T2 D DS R 2k i ©
bolz. ZOBUREFTERT 572012, bivbiud, K= AN CH 2% 87 MCF D45
FIEDOBIFIZIIT DG AT > TN,

WD FH1ETIE, MCF A PEw (Metarhizium sp.) V¥ —1:3# %470 MCF X &
il i:k mg &r‘mé@b+1&>omx ATE £ CTOMFFERLEIC BT, MCF A FE AR

DUESRIRGTC LD ZERE RGNS O R B IO, 7 B85 OUSINYRE
EJZ W2z, RO Lﬁﬁ?ﬁ$%@i%%%f¢m&ﬁL:ot@, Vol — P%ét@ 80mg 4 —
B — DN BEAFHGMEREGE LT, BEEDOY X —1538247-0 100mg 4 —4# —LL i
M CHERRICHER L T, MEAEFEROMRREL , B538 12361 Dl FULAA 2 RO Hil# 23 7T
e ¥ — 77— A Z—& - MCF OAFEFIEOSMEME AT TG, 7523
BgRLT 77— A H— 1 LD T, MCF EFERE OB AEFEM DO ANE— N2 D70
E, ZOJRENC DWW TIENT A HED TND. & 2 IZRHS LT @I EE DR T AL,
MCF OAREDHRAbIL EHL TS,

MCF OAA AR g &2 OBIR T 1E A I LTz MCF B FiEFR A TOZ L
BEEL, FOTEERR, a5 L7-. MCF 1%, Leu & Phe EOURTFREBIR
(LT B A FF OV ERT U THHL DD, ZDAEWFI 7RIS TR
STz Al bhvbiuld, EARBEOTEKEL TR XTV U Z 4L KD
cyclo[Leu-Phe] ##H LT MCF BE RSN TWDIEE LA T v v — LI THERR
L, TOAEBEBRIEIZIBWNT, D7 T U0 O R EE BB TRV A REMEIZ DV
TIRELDT-. IBIT, BERFMICBWT, TRk T 478 k% 52T, MCF A
FRITEALEWEIRRE L. ZORER, =aF Rl ORI A MCF ApER DM
FARITBIK ZEMBEBME 2o 72, —J7, MCF O#HiE B/ERICBWT, ZRETICh TV
AT = KRR SR B O/NNaR B L OBIZEH L TS RTEEMHEZ TSI TV e
DD, ZDFEHLFLILTN R oT2. MCF 23R RO AR RSB RERE A% O R )
RaRTZERHALIT > TET, JLHROARRIGE, L0 /MafR AR R E 1
VL, ML OB RE T > CODIER DI L REERR D0 THE LB 2T 5.
L7223 7C, Z ORI 1= BB SE NS OAR T 0y = VO R BIT LT LIRS,

MCF Oz i b 2 E 2, KRRGENEOMFEREOZ TR K THY, K
e 1L, DKP #F#E(ED MCF N7y 7L 79 3EE e C k328772 15 ek
FIE TR L CORIFRIZEND.
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