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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
T~ =N THEFF B RESN TV DO E BT 52813, T2 oA EH oK
F&ms ECHETHD, £2C, RLFEWFE TIE~Z =LV BEL7- Spiroplasma %
HWT, ZOKEBLOEEEFREAORIAZ BrE LT,

1. FTEMFFeHE RS T oD HEf

Vo)V X = (Ixodes persulcatus) IV BESITz Spiroplasma 7y Bk~ % =
A (ISE6) IZHEREL 72, 1548 RIE DR RZ R | 7 IR &5 PE K7 Rk ~F 5L
EERT AN,
2. HINFEPERFTD IR

PBS #:fdiff, Spiroplasma FEFERE (K B B AR BERERE . =i B B IR RERERE) O 3 B
DR LTz, &8E 25 RO 72N T~ = (JE BF SR B 1K) Bl =12t
L, ~vA/uArv=ria A2k PBS £7213 Spiroplasma Z LT, #iiifi~ 4 =X
THXA~ORIMFERIZHEL , FEIN ECRIE L CERINL 7o, £7o, Wi g, Ao iy, fo i
% 2 B, ol 4 BSOS = (ENZSEIIR) 25 L, JFEREZR LT,
3. FTEAFIERERE C O

~ X =P EINE O~ = Rl L 727 ik 5 DNA 2L,
Spiroplasma O AR A PCR IZEDFAATZ,
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[~% =W mFEE) ~D Spiroplasma I5fEIZ oW T]

Spiroplasma ZHFELT-~ % =OWR MBI AW =T 0o Mgz L DNA
I L7=, Spiroplasma 5 %1 PCR Z W TRERL 7225, W o7 3 E {K) 51
Spiroplasma \IMHEI N2 oT=, ZOZEMNG, <& =iz I Uiz W R B )~
Spiroplasma O /K EALFED Al REME A~ 35 R EO 720 -T2,

[ Spiroplasma DI IUEFEIZ SOV T]

Spiroplasma HEFEEIRLVFFHNTZI76 DNA ZHitHi L, [FEEIC PCR 12X Spr-
roplasma O ZFRATD RERITHA L 723X TOINT Spiroplasma DAGTE DR
TEiphote, Tz, PEINKE T % OMEEAR LY DNA Zfhit L7223, Spiroplasma %1
TEehoto, LLEDZ NG, AW Spiroplasma £ TiL, FEINE £ TITo]D
M O~ = (RN IV HERRS N -2 e L2 ST,

[FLdEA kDT

I DA FEAREE DD
BT, KO/ TEREIND
~ 4= 20 FiK 700 {E{KE A
C Spiroplasma DA RIAE
W 7oL Z A Spiroplasma
mirum TFEE Spiroplasma
Ixodetis T IFFEDRKEL DD
TN—T N3 THIER DD
272 (K1), A EDOILFENFFE

TIEEW O T, RIAW~ & =Ff

MRS iD S, ixodetis UT
o Pl 5y BIERR & B O CRE R R
EATol2, L L7ens, S
mirum ITFFREFEIERIT, ﬁﬁi
VORI N R MR T @1 R0 w A =h DS B Spiroplasma® Bkt
Spiroplasma DY Wﬁ?ﬁfz%ﬁ
BRI HZLITTE D o7, S%IT, SUAEWERBIC I~ = IE &L R ELL 7212
S. Ixodetis WTiFxFE AT HZE T, S mirum ITiFFLERIFED /. T 72 B KR
& LUT= Spiroplasma 3T Y MEHET 202 EIDDORRGEEEA T,

Apis L—7F

CCM¥ L—7

Ixodetis & IL—F

#1. ZNETD Spiroplasma HFEFZERIT AW - IR SARRERBR D%

;?apfasma mirumy i X ! | 13-}1 REHAR
Spiroplasma mirumER%  # o) 0O 0175 ERBHAR
Spiroplasma ixodetissi % x x 20204 A EEAR

— 5T, LA TIX, K~F =FD Spiroplasma FAHFLHEHINLTEY, ¥~
M%= (Ixodes ovatus) H*) 80%E\ I E\VN Spiroplasma (RA =% H 3 HZ L0307
Sfc, ZI T, BRI TERELI P~ b =2 HW T, A BIO K [FEFE TR\ L=
IMEFERE e OfiFAT . T 72 BRI B AR B D DARRERYIZ ~ & = I B2 H L <, FISH
BB I OB F BT ICEY, MDA T L2 OBIEZIALMIZLIZ,
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hF4E S P RS e ] o [ 4 24 2 HigE 2ln]
WFIEER A TENTF < DR AEICRBITHT 2 VTF O JFEESLOENE
P 0 5
WrgefEE
77y THOR B B
M #ith, BRI RS S [R]ER 2 525 - i
WFgesy i
Lb&E U2
EE’% @Qﬂ‘ %E%%k?ﬁﬁﬁﬂ%ﬁ‘/&‘—'%%{
hFZE A R 202044 H 1 H ~ 202143 H 31 H
X =L TED A AE BRI S 8D O - W IZHY . kIS {LEY
IZEENDA~LORBHETRE CREOFN~Z KNI SN, §BHE D LA
VX/\GDT“% W SCREIR A LA T A B EIMEAE TH D, ~ X =AF R TH AWK I
- B S BUIAEITINCH AL ZO8REORIEIIT 7 =V F N 5L TV D T EEMEN
- %z%héoﬁab 132 OB O 55 7L LT, 71)% CEBLIEREE
OEEICBITD72)F O RtEE  WRAEDAT =V LICHEELTz, £, SRR
FHETAZEICES T MEAEICBITFAT72VF o O RTELEOEIEE L DO A B{% %
BN LT,
[TFR]~¥ = IC LD EYYEZHIE T 57201001%, ~F =D AR REA B+ 52 L0
RA[RThD, L, & =BFEEIT %éfﬁ%ﬁnﬁmﬁﬁwﬁ%?ﬂo7:)%‘/(FER)7ZEE
DOFBIENREII AN SN2, Z 2 CARILEIFIE TlE, MR AEICB T 5814 D#E ke
Wm0 LW FER2 # 0 VB D R FE R A28 » T IR AT RBIT D& OEHEL A
%"i; BN AL AL,

[#7#tLJ5 1 ]Quantichrome™ iron assay kit % T, AREV AR L7 4#%E H
?DPF(Day 1, Day 5. Day 10, Day 15, Day 2025 £315 Mgk A4 725N = Aff
BRAA L OPRFEEWNE LTz, Tz, R EICKITHEE B OIFOBAEY F 2R L=
%, Mot hiREE I L <, FER2 O JREEBILZ LT,
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[FER]EToRRiE B OINCBWT, IRICE END NS4 A4 7L ONS =ik A4
DEIGITHBRZTRO LN T, T, BEHOLHURIEIZE>T FER2 OFBi%
BELTZEZA, TTORE H OIPIZIWT, MHAZO MR E NICHE e A B, FF
IZ Day 20 {23\ T, OMIHLER ISRV MBI ER S LTz,

[(BRNCEEN280REIX  FER2IZ208 E QEIZESWLTHIO G E(=
1B, Ak A AL b NC S BNV ABEINT-
kA A DEIGITEA LD 2E HFER2 Hifh T )
NARdolel b BHEAED  aTm
BTz b KR LD

B RO | {LAN ABRETOS M o Bl
BOE | HE MIRPE FERL OB S [
ASEERIE 22 X 7 BT Ko T Q!
S TWD AT REME D RR S 4L 206H
oo MBHOLIIMEOR AL [FERDIMD B BN BEN T, BREIBE
D, FER2 [JMER S =2 0INC (8 £82 LTIV
BATL . IRBEAZ T D LR
i ¢ FER2 Gt pWShaZen TSh-(ERB R).
2E. INBDORFFERRIT, AL TORVEVIZHESE | LR EEED HZENTE
7
[#2%%]
e RO | BiF 2, Emmanuel Pacia Hernandez, #f{H 1, BEGEE)FLA], HEIF 2, B P
¥ & | B, TINTF S = WRAEICBIT DAL DRI T OJRFE, 163 (8l

HARBRE P irfiss, 1R R, 2020 48 9 A(LM)
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. - . SRR 2 —
PAsEvA R Yutt o 7"3%‘- =2
WFIEER SR G P 750 B N [EVIES
e iS4 "V 7T A= Y L AE F I ha s R T OB LB L OV O A FRESRE ~ D 228
37
P 0 5
WrgeitERE —
ZUIE 72<A& . . L . B
INEE B s B LR ER
Izl Lxo~W» .
= ﬁf L L »bi 2L FeL . ,it.)»iv
T IR KEBEEMER - KPR
i ity
I FC i INE PE R F R R E e 2 —  Ed%
ol 202044 H 1 H ~ 202143 H 31 H
HIRARICIBIT D RV —E A T3 Rhar RUT) X, BEEAEMORBZE T .0
VB RE DHERFIZIT R AI RIRA N H 2T THD, IH-, Sba RUT O 772 EL LT
PIOA N ABRGIZICRBIT DT TR T 4 —LE L THEREL TWAZENHLNNT > TE
77o REFIL, ZNETIMIURITENLIZHIT AN AH KR GEZIZOWT —E LT
D | O AN 7 M A U BRI TSN L TE 7= (Ser. Signal. 20009,
H- R 2011; PNAS 2013; Nat. Commun. 2014, 2019; Sci. Rep. 2017 ; iScience 2019 ; JBC
GBS

2020),

AWFFEO BEIX, b 7T X< B2 U715 2 G N TR RUTRED L
VRRDIENET LD, TOBEOH T/ EAEFICEL COZM M RAESLZLICH
0. INETOFIIANAB KRG EOIGE SCAE S E R T D LchD, 2T A
FFZEHARICIE, b 7T X< ANEYSHIIE N T 5 GRA 7 73— 2 7B REDR
R RUT ~O JFTEC BT DAL 27 T 24T o7,
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FATHZEIZ W T, MY I X< Y NIZ W T OINa L RU T 3% A
REDIZE T, B RA A BAEHANITHON TV AR TN BRI LRS-
(PLoS Biol. 2014) , ZOAAREFRA O TH72DIT, LT ORI 7R FERE T
77
1) FEJIAFZERIC CERIS N N 7T R~ ) MO EE T (GRA 773 —) %2
0—= 7 U3 BT 47 70— (FLAG 27 0) Wi fLE#iie (HeLa) IZh 7 A7 =
rvar L, BEMIANOINa U R T EEE o e ta ik (BT COX IV) ([Z TRIZ L=,

2) FiE. FIOARINAHAEWMNN (HEK293) IZh A7 =73 a0 L Fe BRI LY
RN T ATV, SR RY T 535D =227 vy Mk (B FLAG) (X0 figsT
L7,

3) EROERRICID, Iba RUT ~DJRFEN/RENTZ GRA X2 _IEDE
(HEK293) # 7 L7=,

FEFE TR

P IAFZE R RIS U2 3 17 fiE O GRA s+ (FLAG #27°f4I) % HeLa #ll
FRlZE AL, e miiic ko, L% GRA X2 )78 O/ JRIEMRNT 21T -
720 TORER . GRAS K1 GRA25 IZB W TRIBEZRI R RUT ~D S E D MER TE T,

KIZ, GRAS }2 TN GRA25 DR BLFFAINAZNZ 1L HEK293 Ml ~ 7 A7 =7
TarL, EO®BRICHBNOINT L RUT 53 EZ TV, 5D Iha s R T #5342 = A&
L7 my ME(HL FLAG) IZEVEHTLTZ, £ DORER . GRA25 2B W CIEFEF I EWE
B CIN R T T RTEL TODZERABNNI 2> 72— 17T, GRAS 1T BLENZ
FUTE LTSI Z L 37 B F 9 D Z < S E HIZAFTEL T e, LA
EOFERNS, MY T X~D GRA25 135 ENIMa U R T @m0 E il R4 2808
NI,

RIZ, GRA25 ORI RUT JRTERERE TR D7D, ZDOX L T E DR TE
FHA HEK293 MM THINZLT-, BINZ U722 ERBIMIT. GRA25 Z23BIL T 5
DISMIFFIC R ERMEA~OR BT RO T, JEHRELa e — Uiliia s K 2T 7
Mol T T, ZOLERBEE VT GRA25 SHHEANEA 5% SHilaN 78
TRz, BERTIEEL T, b a - CF T e i R L2 B FLAG ik
WAL, Protein A 7 A — AR CHAEZ LA MR LT-, ZDOE R, B DIh=a
VRUT AR R E N L CNDZEN T 0T 4 — AENTIC KD BAS NI Aot &
% ZIDOF BAE RN 72BN FELSR RS T E Th D,

WFFERRD
® K

AL FRITAL,
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PRPGE S | 2020-F[F-4
e J B IE 2 — SN
S 3y ENIN oy ik
ﬁj‘uuﬁﬁq D/Lﬁ/ﬂ{%ﬂjbﬁlzﬁq Wi@ﬁﬁ%?ﬂ%%ﬁé SR %
R, Establishment transgenic manipulation of Trypanosoma equiperdum using of
TR CRISPR/Cas9 and RNAi
P 0 5
7‘13 ,
HRIRE ) Department of Biochemistry, University of Cambridge,
Mark Carrington
Professor
Oliva Macleod Department of Biochemistry, University of Cambridge,
tva acteo Post-Doctoral Research Assistant
e
Vi e | PREEREIORA 5 S T VR B
(=) =
WS E ] 20204 H1H ~ 202143 H31H
Trypanosoma equiperdum [ IMMFER) /X ) —< LIX BRIV R B IV IEAERET 5,
SOIZEIH LR TR TIRIFEA SR M SIVT, TR R0 58 70 &k
EWBIFMEE RS, ZZ RN Y —<ExtRE LT, T equiperdum Dy R72%E
HRY-BR'E | BREICBED DB R T DMREfENT 23R AT, AWFTETIE T quiperdum DOY5# 2% G
LR B T R o BRI, WF9EfRE DY CRISPER/Cas9 &t Hu izl s 1l
BRI Y —<AFR 7 T AIN OREERLAR B AETH, MIFE 130 57 FAINES
BB 77 equiperdum ORNLE HEgLT=,
TSmO COVID-19 D ZIEIZ LR ARE OWFFEIGEI A K Ch -7z, AR ERE OIS
g | PVIBEUSEE TN <Y = (FRH T T A RS DT 200 R BB
EIRZ TR NLN R Y —~ DHEFFIZES DT,
BRI DO EL T, T equiperdum TOBAS TR Z R OER A L T, &
WFFERR D | MR ARG LTz, fE A, R ORI BT 2B OB In T2 FrET 528
L MHIRTZ, BIE, ZNH0 HFINGERHAHR B2 OB REFR T A1 TOIE R B S D
Bata D TD,
WFFERER D
27,
% % S HNRAN
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EESRCig=

B D SEHARIARAT T 212 Lo CBM I C oA — 17 7 D — DR 1S
PNIENTET, it RCEZAEM THHIY 7T X< Th, Ihar FU T HERF
BB BUTA — 17 7 P — OB AVRIRS T B2, LN S —
MEDHOHEL, ZOTMITRI TdoD, ABFIETIE, 152 03B L1 i
DS FINTL A K O A T MBS LA BRI L Y 7T R~ D — ko 7
V= AW KOV T DI B R 5 LA TR L, S5ITHERR
FBIFTR A DR EEATH, ZORBIIESE, FURIZI A — 17 7V — DR
x AT

RS DI, SR - HURs HIWrL —77) Ui (QF-FRL) - INIC) DA
BIZEoTIREI 7 My THLHENEE O GM3 7»

Toxoplasma gondi O HifEEIZIL2</FIEH T | inner
membrane complex DAZEIZJHIET DI EAHLNLT- (X
1D AR IR DL) , ABFFECIL, HEERRL: T
gondii OIfENIZEITS PIB)P OB Ai%z rlfi k75
LT PI LTz, L7235 | BERED DI FLEA RS 2 Al i
CEIEINI R B EE LA — T 7T — LD
XIS TE R o Te, S % ITHEIREEDH D\ T I AL
BUCIVA =R 77 —aFHIFTO PI)P O Ai O
WaATH T EICL TWD,

HIBRARARE
B1. bFYTSIXTREICEOTHEIEE
GM3 i RBHE S (MO OARIERIET S
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Tz IFNEE OBMIREEZHLINT T DN, EIEE OMEBEZ R+ 572D ET
HHEEZ . TDTODIFIERIFITIEN L TE T, TOREF ., BB - SRS S kL)
F R (QF-FRL: Quick Freezing & Freeze-fracture Labeling) (Z&» TR E %
FERAAEFR T D ENFRETHDHZ LA /R LTz, AR TIX, 20 QF-FRL £ H\\5
LI IEE T 7 RO THOFEIRE D GM1 3L GM3 OGR4y 4 & B H2)»
WU, T gondii \ZEITAHEE 77 NOMRERS 5-DfiF % B8 L7T-, Ak, WiFLEEMRC
X BRE T 7 NI DA ZEAFAET 523, T gondif \IZB W\ TIL, FEIFE O GM3 1%
AR CAFAEE 9, M N @ inner membrane complex IMC)DANEEIZ JFIET HZE
NSV &fcioﬁ(.l)o ZOZEF, T gondii DEENZEAE 57748 —24705 IMC

IZRTEL, TDRBTEICIE IMC OT 7 MR A INEE R R E A I Z EAVRIBSILTERY,
/%\IEIHH% hpols, 77#@3552 > TdHDH GM3 ﬁxfﬂﬂﬂ@ﬂ%fri« IMC DANEITAFAET
HZEL I —ET 5, —J7 . EMNEMESEHIG HFF-1 1[O& % L7- T gondii =BT, b
=20 GM1 IZEJFEL TV e oo, £o, HFF-1 Milao a8 Tk
GM1 [3FEHET, GM3 OHNREIL Tz, —F ., w7 ARRMEEMI MF (28T
WX, AR GM1 & GM3 Ol 5 AR BLL Tz, MF fIZ &Y LT T gondii 125
WL, IMC OAMNEIZIE, GM3 BRTETHEFRIFFIC, &t GM1 bRTETHZE
MG ST, ZIHDTEND | FIEMIIZEG LT T gondii \Z33\ T, FEIRE
GM1 B LU GM3 1Y s AN LHEIL TWDEZ LD RIBS LT,

ARAFZETIL, MBS 7= T gondii DHIIANIZIT
% PIB)P DG /A % rI b T HZ & IZ kB Lz (X
2) o LU’ D, BERED AU LR SR A CRlER X
Nkl T EEE A LA — T 72— LD iﬁﬂ
EIZTEIRD o T, S RILHBERIRED D\ T FE M AL BE
FOA—b7 7Y —iFE RO PI3)P 0)1“&%/%@@%}?
ATV, ALVE D T) gondil OFRfE NG S b 352 &

g
4Bl Inner membrane complex

1I2d . PIB)P BBtk A—1 772y — MMEREE R4 B2, kY75 XTREDHEATO

PIIF DEE (EWESH)

LT IETHD,

1. Rikako Konishi, Yuna Kurokawa, Yuna Kurokawa, Kanna Tomioku, Tatsunori
Masatani, Xuenan Xuan, Akikazu Fujita. Raft microdomains localized in the
luminal leaflet of inner membrane complex of living 7oxoplasma gondii. Eur.
dJ. Cell Biol. 100, 151149, 2021.

2. NPEE A BN R B RS, IEAERE, R R EBRIEL Ve
R R 7T X< AR BT f%ﬂ B OMAMBTE. 593\ H ALK
& Bk (web M) . 2020 459 H 14
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BRARE 5 2020-3£[7-6
. p - JR g A — e
ez 20 M S T 2 3 s 97
ﬁj‘uuﬁﬁq D/Lﬁ/ﬂ{%ﬂjbﬁlzﬁq Wi@ﬁﬁ%?ﬂ%%ﬁé B0 EII%
WFZE AR R4 Deciphering trypanosome parasite tissue tropism and sequestration
P 0 5
WHERERE
Jack Sunter Oxford Brookes University, David Fell Research Fellow
e
Vi e | PREEREIORA 5 S T VR B
(=) =
WS E ] 20204 H1H ~ 202143 H31H
Trypanosoma congolense % *I5L 1T, N/ —< [ OIEFLIAL LN & —
KRR A TENREDENT A B &35, AWFSETIE T congolense D AT — VU Hi 2 7% H
HEY-BRE | 3 A de i 7 Bhiai 70 B PR EE DB s RN XY — < E
T IAIRDOREE LM EITO, R HE T 5T IAINEL bW oSBT T
congolense DRI & HEET,
WSRO COVID-19 D EIEIZEIVBFFEREE OWFFEIEEN K EECh o7, MFFEREE OIS
ﬁ%"*’% FE B L OSBHE FALI Y /< — 2 (R 7 T AR O F TR i BRI AR L
ZRA T HFIIN Y —~ ORERF IS DT,
BEEBFFE DR FEE LT, 7! congolense TOBAn1-#lH 2 RO ESIZ H L C.
MR D | B IE T E R LT, A5, R R CRP AR BT OB OB IR T 2R ETHIE
B MHIRT, BITE, ZNo0OH N5 B s TR BER O 3 585 1 OR e 2
O, [FARIEN T 57T AIRA AT Z7ROREID T EL TVD,
WFFERLR D
1272,
% % Friz7al
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BIRNTE = 2020-3:[F]-7
N . JR RS — .
PASRvA Yu ALSvA = SMIZ
ﬁ:ﬁmﬁﬁq @mﬁ%ﬁfﬁnnﬂﬁﬁ Wi@ﬁﬁ%*ﬂ%%{é *EHZIK EIH_'J‘
WFFERREEA | BRIRICHZ BIELT=T 7 JBEET ANV A% W= BB~ Z 07 24D 7T DB 358
P 0 5
WrgefEE
DR POE| R EAR T I R U
e e ARORAT SRR >
KL Life
S RE T
A B IR RS = SRR ST I 5 R - %
b PN LR KRB 1 ARG R BT ZE B AR BT« P
W5y ik iE
N LR KRR AP B SR AR 2R B AP TR R AN SRR 2 B I KA
Hr 4
SRV I KRR R b — -
faA Hh
hFZE A R 202044 H 1 H ~ 202143 H 31 H
BaFIBEARIZ—LLTT TILRKRRBR N ITOIL TWAT T JREfE T AL A
(AAV) & W CEGE B~ Z U 7 [ R O BB (Pfs25 38X 1Y PCSP) 28 A L7-f1
iz AAV Z/ESRLIL | [ BATEIZh R CARIRBR IR RO W B 23S Al e/~ TV T U T
S FRRTHIEERE L,

- VU AET I~ T TGP L EBRZAT VN U7 F A KGR L 2 A i
TEDDRGET DI &% BRI B E LT, B £ COILIRNFIEIC K> CREGRBAE%h
BAAOITILZ 18 AAV(AAVL) 725 TNT AAVS 1INz Bz ic/EHH LT AAV5 %
LU= 7 F NN T AT T,
~IVT F L VYL IR

BB LI T TA LT —ANMuEEZR L, AAVL OV AAVS # L 7-~T7UT D
IF L DY BN B A M EE LTz, B Lo~ |2 PfCSP 3 B A HH # 2 J5
PfCSP/Pb AR A MZLHF ¥ L o RGBT~ 7,
e | <707 LR
ﬁ%"ig Ty F L A i LT~ AD ML & R R g o 2 — 1SS LI~ O W M 3R B AT

ITE T o727, COVID-19 OFEZZEL | GIRKF TV AT EHELE W X4
Zo{ETﬂxﬁHﬂ:é%%(Duﬂect feeding assay) (228 UMRGES IV, 7085, WD B R EA SRR

(2B T2 SBR[ DWW TIIARIL AW SR KL U7z, BB~ Z )7 I x4
DACHRBELIE D FAT DT, SEERFTE ), /1% Dr. Blagborough (ZifiLig A 24AHL | kYL
# i % FV 7= Membrane feeding assay (Zd»> CHGES L=,
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~ VT F L UYL SR Dk R

AAV1 KON AAVS 2B L LT~ FU 7D o F L A~ A BN R L PECSP J8 81
IRz JF i PECSP/Pb AREY A ML BT vL o VRBYSGRBROFE R, WIhovsF
T 70%~100% D &G BAIh Fe o~ LT,

Pt PECSP HiikfliiI T v Pl (5af% 1 7 A %) T, AAV1 S BE I3 272 i, 72
SN, AAVS B RE TR 236 g THY, iz EH L=,
< U T AL L SEBR oD B

() Direct feeding assay: ZRIMLEKEAD Pfs25 FHAUKHHLZ it PbPfs25DR3 %
AAV1 KON AAVS g~ ARG S BT t% , BN~ Z TS, Bi~797
JF R MEIET 205 M U7z, 6 BREEIC FEB U7 BB RRLIE Zh 30T, 4098 1 A #% T AAVL
TIL 98%LL |, AAVS TIE 95%LL ETHY | Wi~DAsiltZ 58 /I Zifil L7, AiicdstT
DA F YV ANEIE a7 NUTAE R WT OS5 E TH SR8 A A AT 99.99% 81
filS#7z, Ht Pfs25 HUiiAliiL, AAV S fEClaR 72 Jof%. AAVS S BETIIAI 46
g o,

(ii)) Membrane feeding assay: AAV1 U7 F 528> THRLZ MG (BT Pfs25
FUAME>EE) 100 A EENTEFL, 7 AXF 77 OEEE~ S 7 5 UYL %
FHOTERR A 2D A ARRE L 7o, 35 %GR i b D& A B (105, 1:10 K& OF 1:100)
VARAF LT AR BB R 280 5 (100% ~88%) A /RS 4Tz, ST B W TSIV A4 A
M FRRI TR AFEL T 100% ~ 66% DN 3 i & i,

B 2

AAV Z IR LU= BT T 2T 7 F AT B WL, RS B R & e 5
B C& D721 Tl JEYLE D DN E T H DB~ TV T R OIsik & BT 52
EMNLRES Iz, ZDT LG ARy A MO R ZE B o TRGEBAE 0 R AR L
725 A T, BGEE DO R E N ~ORIRERIE T2 LR EEE 2 DD, KTV F
> ORGSR 7= BRFE e A ikt L T T T8 Th D,

R ]

1. Iyori M., Ogawa R., Emran TB., Tanbo S, Yoshida S. Characterization of the
gene expression patterns in the murine liver following intramuscular admin-
istration of baculovirus. Gene Expression, vol.20, 2020.
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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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Body temperature Natural infection of P. bubalis
Y F BUFFALO SPA (coinfection with Theileria)
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mia@ 0.05 0.08 0.05 0.04 0.04 0.06 0.04 0.02 0.04 0.09<0.01 0.02 0.02 0.04 0.01 0.02 <0.01

*) 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.)

Body temperature
(OC) ——TM —8-TE
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385
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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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ABFZEIE 2019 FENL DM IEOT-8 | FIFEIZ DNA 2 AN 7ROk EHAE
AESETLCRY, EBRAT A7V 4 8L ATH - CERBRE R G- 58 RIEER 2
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7o, $6fE 9 B IR XVERIH MR I s B BLL | Bl 14 B RRITITFARK 2%I1T=EL
7o ZHUTEY RERDSE AR T B ARTORE (BFAERR) ERBRO B MEE AL, fig EO AT
JAN I X OURIMERKN THIGE S HZ L3 AL 72T,
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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,
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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,

104




A& ERF R AR 2 — R RREE

S35 H 20 H

AR 2020-#[A]-11
. . B JE R 2 — .
Cckia FURAAT SRy m I ichia H S
ﬁ:?‘LnBFq D@xﬁa&ﬁﬁnu[ﬁﬁ'ﬂ Wi‘%lﬁﬁ%?ﬂ%ﬁé *BE!ZIK EIH_/J;
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,

105



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=,

106




IS8 EER PR ikt sa e & — R RIBF A

SF34E5H 27 H

PR

2020-3L[F]-12

e

n . B RS o — -
ISR 22 A A B LA

W5e

aup
2

A

FEE A 15 EBIE ST 7 R A T2 18 ERRE K7 D[R E

WA

(50H7%)

K4 FIT s 8 R 5 - e

REELLWAR
m% {Ffﬁ‘[ﬂ‘ jt(ﬁj_j(% }\%j( S %Eﬁi\ﬁ: E%H;J‘

bEE FEOL . S
BRI i ISR PE R R R gE e A — - e

WFFEHH

2020fF4 H1H ~ 202143 H31H

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.
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B BN RSN, 2096, Entaamoeba J&D E. insolita 134 TOHEFEIID
RS TR, IWAERAEEY THARTREELE 2Oz, -, [FAFEFEFREILOR TS
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Isolation and /In vitro cultivation of Babesia bovis, B. bigemina,
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MDD /N T (Babesia bovis, B. bigemina, Babesia sp. Mymensingh, and Babe-
sia sp. Hue-1) DALl >TD, ZZTARBFFETIL, TNH4/ 3T D
N AR BEEE BRI NL T D28 ARE LTc, B BRI TENIT, A Ff
HSRUTIROZM TR M OTF I D EAR BT, € E O RED AR AN
FEEERINE T D2 3 WS LD,

SR TIRE S EE T DOIX, ZIVET Babesia bovis, B. bigemina, X\ B. di-
vergens 1217 CohoT-, LN UIRIEDOWIZENG, HILFE LS i/- Babesia sp. My-
mensingh & E/2 AN TRRE S EEL T ZEDRALNNIIR ST, 2T, Babesia sp.
Mymensingh OfiF F&iH & B TOBER) AR 2R3 57212, 1) AUT U,
TV XL UHHE  TITUN ROT VB TF U DR 2,263 DA, 2) AUZ
YHERIF LOF 419 BEDO KA 3) b AD 127 DL, KN 4) _hFAD 51 58
D EEEGDT-AF 2,860 O DNA 7 WZxtL T, Babesia sp. Mymensingh [Z4F
H1y72 PCR AV —= T %1757,

120




A7) —=7 PCR DO H:. Babesia sp. Mymensingh DEY&%, X COR A E)
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