?&'%E? J)

RIBRFR

ANV

% 1=t

SIS EE
(2023)

i
‘\l‘-ull '-..""
27

SN\~
——\Z

N
ot

J)

i
il
g

ES







£ T O i

N

TRl R 22BN AT SR
gk er &

Bul sl 2 vl & U2 BRSE RETTIE, R E U Ol SRR 2R B PRI YYE 23 JiAT L, &
T AV APEH MBSO = 1 0 A L R EYIE 7 & O R BLURYUE MR R A D 272 6T
e - BREDEICB W T HENATERREB L 2> TWET, N TEFIE, FRRGL R
MO L 2o TETWET, BlEHE S DO ITEBSHERE, RSS2 8132 K iE
 ZRKEEYYE (HIV/AIDS, #8%, ~7 U 7) B LNRWERZ I3 LTHEM L,
ZOFER, WL ODOEEE « FTIUEYHEIC DWW UIAR 2B b o s K Hicin £ L
7o LU, < OB « FriUEYYE O ARDOEST R, £ 2L LEMME L T
ETWET, BERME, BUrNARORERE, HROMEIN & OB & 6 ITEYYE D
AR OIERE Z @, M THE 2 FENDIE STl aa T O A NV ADNR T Iy
12k, CNETIERICER L CEERRERE T 0 7T 225D, £ < OFE L TRHRIYE
KR 7 10— L)L ZEEIE OHEEIZ S KR REEN KA LE LT, ROFEMTHL~T Y
TIZONWTH, Flaa T A NVA - RUTFI v ZICEDERREICE Y, B LTzt
ROBGRHELIT 20RO L~V ETRY . 77U B TIE20ERTE V2 TLEVE Lz,

el K7 BT 2 A FE AT 1L BT 2 7 K OV R R 2 s 1 2 S8 8 RIIFSE, ROy, b D
JEHNC K D BER OB & RIS E~DEFEEER, 2 Ihnb 2 iRE L EMFEOF
EIvvarekl, 7V7 77U EGYEMEEE (7 =TS, XM AR ek
DO 2 L U CTEMNA O BRI O EHE & & HICBE I OB ITIRS L
FFEZE AT L CWET, BRI, STHRVFA SRR - JLRPFEILR TEGE P geil e 3
ETIE, UTICH T 21EE 208 LT, BEFEFHEOFIROm E & R 2@ YU 3R~ %
53z Lt a#AEE LET,

1. EWSN OB 2T L 72 kR
SERHIAT TR - BT T - T 7 ) 1 ERGSERF RS SE O AW ERT AN A T D AR
RIS L, BRI UERYYE ORRIRE Y, AREEY, WEMRT R E 2 N—R(
L7z, E721%, 7a—rSb L ZREO B - JSAsE 7 v = 7 M2 REICAEL,
RN O HEMZEIZ L VR SN D EE @S I KV BIRS L cim8 2 3 L £,
B, ZOTRY 7 MIFBEMOMEE LS TEET,

2. WRES
RESELAIF 52 0D 15 R A e LRI 22 DAL D 72 80 D [E B 72 BF 7R 2250, AFZE 8l o 3 K
TeODWHER %, T4 VA ED TAZE LI LET,

3. JYV—REBLH—
LB ICE T D720, WEESLBISEH, A, STRE B OERRT, SERAM L



FOET,

4., BEEFI2—TV7 A
LREIFIH - LRIBFIE 7R & TR O AT RSB RO A S TR T 72, A =
YARAIa=f—valy, [ERBEOTEEHENET,

A E RS 2 e FF A« SLEAFFE AR DY, AARDOZM 2 2 =5 4 2 8 HITIEME L,
B EEOWW TR OB - BT BUEYYERIENE T 28 7= L HoaldE, £/, 7
0 —/ LA~V ADA FIZORNEZ LRI Tam L TEBY £9,



B — IR A%

1. FIVARBI U —F oo ZIZEVBRLEE T U A 2V =T 0 9 ARGV S

10.

11.

12.

13.

14,

F ORI
fRaet R 28 LAY BRELIEEE HEED oo 1

. TR A—NERL 7 Fo Igl BIOYURY /37 BofE SR EREbT

(RAEH SO GRMERFROEG TOFIERE EEE) - 6

. RREE~ T U TR OR S RIER A e 2 A — TSR

1&3@% - Chim Wai Chan (kﬁ&/ﬁﬁj@—%‘» Eﬁﬁﬂi) ....................................... 13

. BB E AV TR HURGL H DT

Rt E S CREUSIIEROSE: R - B M8 - 19

. BRI~ 7 A BEIEHERRD Fixed RNA Profiling & & % B—HHRafztT

RFEHE By K (RIROKY: o7 Tiiee s 2 — Rz - 25

. FEREE OB A H =2 b OfEH

(st IRt EARKRFRA ARBEEIZED B0 oo 32

. PR T EHRBIA 1 = R O & FHITAEEIRR A~ DI

1&%% . EQEE] 1’)7@ (jt%j(‘f—%“ %i‘% gﬁgﬂi) ......................................... 37

. SFTS A VA SN s E5essE AR

fosets s EA A (ENCRUSERITT BUSERA DRIED oo 13

. Discovery of anti—parasitic hits from the UFRN synthetic compound library

RZFFE + Alessandro Kappel Jorddo (Associate Professor, Pharmacy Department,

Federal University of Rio Grande do Norte(UFRN)) «««ccveeeerrernnnnnn. 50
U —¥ o~ =7 RS R T -3 5 3 RPL05/MD-1 AR DISRERRT
FC?E% . r%ﬁ %*D (?%D[Eﬂ‘j('? {E%F;f (Efﬂjt‘)) ................................. 57

Isolation of treponemal DNA from household insects in villages endemic with yaws in Ghana
{RZFH : Yotsu Rie Roselyne (Associate Professor, School of Public Health and

Tropical Medicine, Tulane University New Orleans United States of America) 63

t b iPS BSRATHIEIS SOWFA N/ A K& FRWBEE~ T U 7 It O RRpE DO FRNT

R b =R (B AENSHEERE B o 67
FrlavaF U AR (SARS—CoV-2) BRGRIZHBLT 2hR0S88T 2 VA VAHURB L O b

& U RTBEIZDONT O

1JC§%‘ : j(U—l g (Emﬁj(? Jﬁﬁl}%ﬁﬁ”%ﬁ %;\4) .................................... 75

PIVER T DIEEERIV R BIUT T 5T D115 T OWSRERRT
1&2%%4 . ﬁﬂ— %EE (%}K%@j(’? %ﬁ%) .......................................... 79



16, JRAREFIAZER L LIPIBEL ) —3 2 <= = TIER R OBsE

REH ik Y UK KU EMRIAITER %) - 85
16. 7Aa77 ) UEABRBROREIZE D YR Y —<ETIHEOMT

RFEE B R (BAGTERTE WEHEZ) - 90
17. B SRBYLEI S0 2 BB A 4R LIS IR EHEEY ONERERIERIR I L ORI - HEGEIRGE

fRaet I B (RRAERFN: MAEMRIERZER Bl 9
18. = IARFIFIENTIT B MIE YA /VARRD RRARHT R OB EIER & DLk

(RIS (BTSRRI RAEREEIATT ) oo 101

19. Profile of Plasmodium species composition and its impact on school performance under
COVID-19 issues among school—-age children in Kinshasa, Democratic Republic of Congo
R34 NUNDU SABITI SABIN

(Medical researcher, National Institute for Biomedical Research (INRB),

Kinshasa, Congo, DR) ««« -« rrrerrrmmmmnenaee et 106
20. TEEVEIEY) « YEPEAEMSE ORIRGIREROFHT T~ 7 U TIEERS OBRSE

I R s (RERFRFE ERRAIER A3y #d) oo 110
21, =Y AEMRHRODOI bay R TR 285  SmSU0X DFAEBRATERICEIT 5

BT 07 7 A NEHT

R M 580 (HIREIERT: AR 2 — ) - 114

HoW MELE R

1. E¥WEDT-HOME T 2ERE I —
fRFH : Nguyen Tien Huy (RINKTFHRFERE BUHEY: - Vu— VL L ABPER HEBdR)

................................................................................ 193
2. AAREALNRBEIRT ST VA « Ry NI —27 OHEFEHE L T DEHR
REE Tl B (RIFRFRTE BWEY: - 7o — L VAR 8% - 134
3 MBS LFIRIE
1. NEFAITRT D THYEERME D 7 4 —/L N
R O M (IR D SPERHRARl W) e 139
2. FETICBIT BT I FUR LGRS T A JVARROMR & DBEDAR
REEZ AR BGE (KDKEE BD) - 143
3. F=TITRBITB~A 2 U UEAR OB AR BT AH5E
REHE RO R (THERY: HEEFRTE 2 — HEEdR) oo 148
4. 77V DRI DRTEMRS ORI L FIE Y 2 7 O TRIFIEOREE
Rt I = EITATIERAT: B oo 153

() BT CE R IR TR E AL e 159



S5 (2023) FEE—RIEFRPERE (B CFFMH)

1.8 HE 4 b AR U= ICEDBIRLE-ET Y4 NL=7 ¢
H A D H AR N HE GE 8 s - O B RE fRAT
M OE F 5 2023—Ippan—1

2. 8 R FAERRT BREARMEE WEHIER A FK
I/ HFIE A RIGRY MEFEOE #HR RE F5k
JEEKRT BREAREELE  GEE Hiles 3% P

EEXRT BEARME FE N+ BEi-

ERRT BEARMEE FE fil F1 It

3. % & K450 FH

4. WFgEEE
O Wt H W

WF 98 D s BRI PUAER & OF R ATRE 2 IR IE OB B TH 5, TDH, Kif
ZEGHE ClX, JEICORNDEER T 7 7 X — T HIEEYL R P O 75 A N # 5% & 64
L1280 BT O T BB AN~ Vv.OR AEIZB T 5 E L2 F K (MCP)
DBEZRIAT 5, Tn-seqiEIC L VFEE L VOB T LN ~DORA - HEiH
IZEE L FE 2 Bl MCP Bis 1O XK & 2 oMk 2 ERk L., AHEERRrET L~
VA HER L CTRE~OEBEL LK T - HiAN, BLXOESIERN TOMHIEIZE
Z DB AR L BT 5, AT, MCP IZxt3 2 U 7y RORE & RE L
AEOMIICIY flTe LIz, VY RE~ T AL T, REHES~Y T A
DEICN G 2 D HBEMNT 5, £72. Tn-seq DFEEN DL, MCP AT, BEYLH
ECEREBRLNDFTERNS OERBEICEE 2B G FARBE S TWEED, I
1T U CAF P ER R RERE A D ITIC S B ML A TITE 720,

@ WA

<BWEMmEOBERERED> L EZV—71%, Vibrio 2k % s THEEHIN E 2%
FIR L7IsIR TN O 2 oo 2B S T b, B, Tn-seq HEIC L W&k S
T EACHEZFIERMCPYDO Y T REER., YMi% MCP O~ A EEE) ~ D 22 it 15
WZoWT, BRICERART RS R 2NN TWn5,
<BAREE> SAEMICIE, EEE, Tn-seq IEIC LV [FE L7 Vv.O R DA KRNI
ICMEDBR T OHND, BREEREZRDLIHANS~ORA - HFHIZHE L TW5D L
EZ bl MCP Bl a4k L., ITOMREMITEZIT5>, 1) #HK L7 Y% MCP
/v 277 7 kL7 MCP R (A mep) 0. & DOFGE@Emep)ZERR L, ~ 7 A
DEFEME, RTNOHAN~ORA, KT - HiAN, BEXOEHMERN TOHAIZ
B2 DB WK & RNT T 5, 2) ERb A, MCP IZKT 2 U I
FORIEERAD, 3) FEINTZY T NORE EAEEZEAT L 38, UV



Y RESRCHERL T, BB Y AOBEICE X DRELRIT TS, I
SOMFFERERN D PUAEWE & OF FTHE 72 AR O Hr 8L A N HE S 481 15 DO B FE ~ &
BF5,
FRIN DR

INET, Vv~ 7 ZAAMGERET V2L L, HBRAELEHOERNEE L O
WA I EAT L CL R RFTO AN TOMENZ DB OBIE~E BN DL Z L
LML TE R, Mx T, MEMNKRREBEFREECEY, HIARN~DRFA -
MR BB B E T2 FE L, FEOEMMEZEARMCP)Z B L, AEE X, Vv
DIEYL R T DR S~DORACKLEETHMCPOY T R0V H > REE E A HAE
ZHONCZT D, MCPIZHT AU W RE~YDRICERTLHZEICLD, HOANRK
NIZB T 2ZE 26l CX 2 miEERS 5, BEIC, AIBERREET L~ 2% Wi
FENT > &, BER) MCP O RHBIC K VKR~ 7 A DB NIER T 5 2 L2 A LT
WD, AMFZEFEICE DV ELN D RIT. ARNEELH E D ICHE, SUEMER
Wb ERI2», FEABREFEOFHRIEEHEHEDOBHEICENS.



5. Sl
@ AF5 (2023) 4 S M FH BN 2 FE R
HEERFHIE Y . Tn-SeqiEIC L W RIE L7 V. RS AR N EE5E I 2428 O & s+
T D EMEZEIE McpM DO EEREMRAT 36 X OVEIRNIZ I 1T D ke R ok JLOb\
THEMNT L 72, McpM B T OFERRBHETH D AmepM Z{EH 35 & & T
FBITRBL TWD A, ZOEEH S ORI L0 EMER TR _ﬁ%ﬁohfw
5 EKR AcheY HIEH L, Zhia = buo— L LT RO Z2{To7-, 1)
In vivo imaging system (IVIS)Z H\ T, E&YLJm AT D B T2y T MepM 23 (6 D 1Y
SE & JEBUC R I T BN 2T L7z, 2) FYZ‘”“FJ?)?@%’%V‘]%?‘)T%HXL 7 PR L A
Bahvor b3 25 & TRYLRPTOFE R~ DR AT 2% H 2 M L
2o 3) EAKTHICKRET I /B2 EHNICHRML, l@t%ﬁ‘ﬁ%?aﬁ& L T McpM
WX T 2V T FOBREIT>T2, 4) AGREETVICB T2 E (v U R)
D EIEMEN KRS T 2 B A AT LT,
@ R (WR+EBZ)
1) IVISIZ X DT DOfE R, BAKRWT)DOFIE S 7 F /3R TR IC IV THEHR
%, MR L, BILMERKTHD AcheY O 7 F LV OHLEHEH TR, WT X
DHRIER LI, ZNSICK L, AmepM O 7 )VIT R TRz hifcss . B3
2ODKED bREMBETICHEE > TV,

AcheY AmcpM

0 [0 (10 |

o
=3

3h

Sh

1. SRERHEB R D V.v.DIEER
IVIS JREIC&->THELT: WT,
AcheY XU AmcpM D FE I
%I (n = 3/group).

12h

2) WTIZIERE L7~ U 2D ER E i LT, AcheY 3 LY AmepM (ZJ& s
LI~ U ZADHAPEBUIAEICD R o7, ZTHHEGEF/ATIC Téﬁ#*ﬁ@ft
T, MepM (ZEREFRFTICE T 2R TN ~OEN 22 ACHLEATH
L2 EDBHLMNERST,



CFU/g
1

00
axize .

100] ® -_E:_-

107 R2: VyRBREIOXRDODHRPEHR

- i TORICETEELIZ WT, AcheY. B KLU AmcpM

DFEE12HFREEZOHATER (n = 6/group) » FRIE

108 ‘ ‘ A 1gE-UhoEESINI- CFUZ, T5—/1\—I[L

& &é d?“\ SEEM#%#r9Y, **P < 0.01; Dunn’s multiple comparison

test

3) McpM M ED LD W EZFEAM L, FHIRAN~NRZAL TWDONZH LT
L7, AOEMIZI9FEOT I VBa@BIciimL, oM asfEEe LU
Y ROBEREIT T, TORR, VAT A COEMICE D WT T8 L7228,
AmcpM O HEFEIZME S iz, Z ORI Vv.2d MepM IZ XD VAT A > &7
HZ LT, RTEDPOLHRN~SMEZAL, AL TWAHZ L ZRIEBEL TS,

(B)
80 I
— O wr o
L 34
60 " 3 AmcpM
— <
(LR s [J AmepM-pACYC mcpM s
40 s, = 3 21
— = L
s Q L - .
20 L FR B | TR Y

1 I 1 1 I I I I 1 1 1
D \d LR . » g
??Q 0\‘\ O «QQ S 0\% o 739 ??Q (.9\(‘ ?‘Q '2‘\9 AQVQ\) \\6qu \\\Q"

Amino acid Amino acid

I EFILHERBEDVARERYY—=0T

(ABEU B)WT, AmcpM. LU #H ¥k AmcpM pACYC-mcpM 1xflag DT/
BRI MO BRIAEHIZEITAEBREDEE (O.Doo fE) DL, 7I/EEERM
DEMIZHEITEZWT DEERED O.D.OLEA 20 KiE(A)BLUV20LLE(B), £
S—N—I[ESEM%ZRT,*P<0.1,*P<0.01, **** P<0.0001; t-test
4) McpM EIFHI AR A & HEFE N BIEEIC R IT T EEZH D720, WT,
AcheY, 3L AmepM %~ 7 A DA KEREREZ FICHFE L, BOER & HIERFH % H
B U720, Amep I L7~ AT RTHT LN, WTIZEKE LT A LD G
AR IR Lo, ARFEICE D EEZEER MepM (X Vv.O R TESEHIC
ARARILFHRANSDRZAN LW D EYENRBIZEH G L TWDH Z E B bn kol



6.

100 A 4. VvEEEIDADETRE
90- * ok ok ok - WT
5 804 s i i A R ~,
$ Zg: . & i WT. AcheY E XU AmcpM %
-
g 01 ETFEBLEYYR (n =
E ;g: : 6/group) @ Kaplan-Meier 4
& 204 ‘ FHEg ., P < 0.0001;
10~ ERE T
0 . r r ) log-rank test
0 20 40 60 80
Time (hours post infection)
@ HROLE

MEEEMIANK T LTV ARWnZD, lEITARL TR,

H C3FAf
V. v. L. 30%§uh®iﬁ1t@xz§ﬁi BT EF>TWVDAINR, TNHDOIHIHEDOUE DD
EAb = wIRIZ B REGCE B RIET ZENRBH LI TE R, V. OE{ME

ZARR McepM [ Vv. @/T*HME% IAFIRTH D, BYERFTIZBIT DK THOHMAEN
~DIRA LE'Q’@L’CL\%S_&%:H% &f;oto Ltk EIERNICB T D Vv.o £
O RREZMPT 252 & T, WREOEITZIE O, Y% HI1H 7l 5 72 15 WL O f L
BN D Z ERHEEEI N D,

L ERE (ThaizO)

I (T ORRITIZEE A EERL Do 7)

() RS 25— ISORRE T BT

I (FREY OREET )
v (PRUEORRZZET )
Al 2 T~ L 72 EE

EMZEEDO ) T FEHETHICEED . BHETDICEL RN -STZR



S5 (2023) FEE—RIEFRPERE (B CFFMH)

1.8 B A RRHT7TA—NHEEXLZ TV Igl BLOBRY > )7 B O RS Gh & g AT
MO E 5 2023-Ippan—03
2. 1% R FH: RBRFERFEPRE LHEOFRR #EHE LS N
LM E . RRKRY BEESORT AEERETSE B TR e KRR
FIG RKRFERFERE TR 2% =R

FIERY: THEHTFERMbEY METF¥=a—AX B4 Ml BX
3.k FE K:350FH

4. BFEE
© B % B

1) Igl ORERATHR

IRIFTT A — TGRS B 2 S < D F CTRIBREZRBIE S H D08, OEEFERAE
HHEOFHEMIIARHATH > 7o, BRI RKFZEWGEFIRFTOMES 1T XL > T, HFETH)
DTHRKT A—="Db DL 7 F o Igl IZHEMIEMER L ORI EETEME A MR S 1,
Igl "L LWIEMEREBEKEELHALNITRY >Do5H 5 (K. _Kato, et al,
Scientific Reports, 5, 13901, (2015)),

ZOD Igl OFHO L7 F IR X ORI E EIEERRE A . X AR db S S AT 12 &
DG T DARMEIZ. 7 A — R ORREMEZ T 58 L R 2P LHETH
HEEZD, Igl IFMMOMBERE & X7 E EITHAEREE RS2V ENDL, FODAL
EAEEB L OMEAA N = R ATEFIC2=— I RO THAIERTHRIN, Z O
R FRIL N E TP IO RED RN RAICE B L2 DICR b & 2T
W5,

2) Hgl OEERETHEZ
Hgl IZ E7C Igl EHEEERZER L, TOREMKAEEICL V2 —Fy held e b
ML ~DEEICEE L TWb, Hgl OFEREATEMEIX. ZNICEEN DR, KA A
Y(CRD)IZE DD TH DN, ZDHgl @ CRDIFBERDO L 7 F TR bngna
=—77 DPN EF—7%F L., TOWHEHBHBEMOFEMIAHTH L, RIFET
%, Hgl @ CRD K A A > OHEREMRAT I K OV S & MENT 21T D Z & T, R T A —
ANO Hgl RO =— 7 R FESGRE 2 o T 5,
3) RET A— HRKFUR Y 7 B OEERENTHZE
TRINT A—="DT 7 F BRIV TEL R T A —/SHIBE R f (AFTE LGS
BT 2GR R IENT 7 FUBROBEBE G E 0D, F OBMHICIT B
RO Igl B Hel REFEN, T2 0MofEME LT, 9OFEBORHET A —/H



sk % /3274 (EhCP4, PDI, Thioredoxin, Ehub, EhCRT, EhMIF, Actin, EhADH2,
EhADH3) 281EH S TWEH D, Z DWW b sl 22 AR E XA TH S (N, Jasni
et al., Membranes, 12, 1079, (2022)), AHFFETIL., ZH 5 9 FIEHO K A% &
EMT ATV, 2D OB OBEN B ZH O T 5, SHiZ, Fhb X7
HOWEMERMNOGEMEEEH O THIETC. 2O EXY—F Yy NeT5HT7
F OB L OCRIE~DISHZ BT,

@ N E

KRR THLHRET A — kK Igl OHEEICHOWTIL., Zh £ TICEIRRKFE
WESHEFOMBESIC LY ZOFEMRHENMTON, Igl OFTLHa2=—77 L
JFUEMEBLOMBEEEESESELZHS IS T E 2 (K Kato, et al,

Scientific Reports, 5, 13901, (2015)), ARMFIEIL. 1gl HFIEIZB T B iEls &R

B X OEE R B WL 2 A 9 2 BT 0 N G & o i e 3R [RIAE R R oD e i L L
RN Igl OMBEREEEEZFISEZTLHEELTVWD Igl OXTF X —BELEOK
REMEAT . WEEF2S Tgl ORFAMMERIT 21T 5 LFEET 0 =7 FTH D,
EHIT20 2 3FEE, ZOLRPIAEH OFREMREI & LT, 2) Hel OIS -
REMEATARIE, BB LT 3) RWT A — NHEPUR X 7 B OREE - HEEMATAFIE
EAZ—bhEEDL, PURZ AN EHOBI T 7 0 — =2 72O TR, WO N
MEYT 5, UTICE T ny s NOMMAENEEZRT,

1) Igl OEEMBITHIZE

Igl 2RO KRBGEZH W REL - BRZITH, BohiBiy v s ExH
WTT T4 FEFBMBEE VT ERT 21T 5, [gl ZZOHEBOZLINT L X
VINEEEF LTV D EHELTEY OB RMEEOM LN Y T A 4 B
FriZk OB eNne R Z LB TREND, —J7, 1gl-b(914-1083) fEEIL, HLEZAIHE
OO ENDRNEHEL TVHHEETHY . TRNETOMRICLVZEL TH
VR EREREAT O KRS TTE TV D, T ORI oW TSR b 2R A, &
DIV R i OREIE AT 21T O .

2) Hgl DEE - HEEREATIFZ
TRIFIT A —/SH K Hgl (X CRD RA A Z [ L, D CRD KA A OFEfEETEME &
P~ DO ENHER SN TV DN, T OGRS L O8RS O ZEMITH S
MTIE R, RAFFETIE, Hgl @ CRD R A A DWW T, KRIFEZHWRHBLZ O
M, i, BXOZO/MBEERIT 21T 9 F T, TOREEZEREMOFEMZI S
M5,

3) FREAATA—_"BARHEREZ RN I7BEOEBE - BT
OFEEEDMRFT A — NBHk & 7 'F (EhCP4, PDI, Thioredoxin, Ehub, EhCRT,
EhMIF, Actin, EhADH2, EhADH3) IZD5W T, ZNENKGE Z W72 38812 DS



0.

Z1T9, TOHK, TORBERZMNTZ N7 HEORE, KR, HBEMRT. BLW
f ST 21T 9. RMT A—"OFTHIND X NI EOA=—7 IpffiE L
BEDOHEMZN LT L2 LT, Z0BRDOY 7 FURAE~OHZBET,

m

@ TRINDHHR

ARWFFRIZ LV Tgl OFEMRHERES X ONIEREE D 6 IR 5 F T, RFT A —
NP TIgl ZRIA L TARIZELET 2 A D= AL EBEDO NG NOHLNITE S &
EZTWD, TNHLDOMRIE, FOA D= XLDOMBPED LT 1gl OFEM 7R
REL S RE AW CHERNZRGFTT2HE T, BRI T A — NERFRIEEIED S

BLOBENAIREL 725, 2D %%%%% ﬁf%%@il EGE L TN D AR
TA = NEORMEE BT OICER T REHETH D, MA T, EFIEEEEIC

BNTH, PEERYE & LT?’%~/\ﬁ‘ﬁﬁ®@@%%‘%{7§>$bt§bﬂbft\50 U bkoH
DAL, XNy R EMATEAT 2 B LT BVE R S X OVE BR AR o
AW TEHECTH DR T A — N YLiE O MR % fE 128 < 5y BP R RO iF 52 7

BY=7 b, EMEMITLIENRTE D,

T, REENSHIEZHGT ST —~ 2) BXO 3) TlEX, FRHEIT A —1D
Y CHBEREEZHET DX X EEOIEWEHM OB EEZHA LN T 52 L T,
FTOHMEL -y T DT FUREE LRI T TORE 7 FidE s
HTE5D,

BB BT 5 RFEFEAIT, X o8 B OMEE « EMTIIZEIcEb 5., &E
TR R N SRR EN . B L ONE R LEREINEES L, 20O R &
ERGE c FEPRESECTRETIHET, LVHAEDIELHEETX D,

5 it e
O 5 (2023) A B S #1564 2 F2 ik e

1Hﬁ®%ﬁ%ﬁﬁ*:o“fi\éEkHPkD®k%i%%wkﬁﬁim

2 UNRTBEORIEBFH-EITH, oM/ ~—EBOoBIOA ) I~—HEHDZ
ILENIZDNT, 774ﬁﬁﬁmm%ﬁotOMZf PLF-Tgl Lk & F-Igl & @
BERZFRL, D7 T4 4 M JIEE FEICITo 72, 2)Hgl O - FEREMEAT
WFZEIZ DWW T, Hegl OBEFES R A AL THD CRDIZHOWT, TDOKGHEZH W=
B2 B ORBLE L ORBREEOBRT 21T o7z, 3) RET A — SNEHEHTZ ]
7 RO - BREMATIFZTIZ DWW TR, TRFTT A — NH KO REZR B IZ 38
L. Al3ED % —4 v & LTHEZ EhCP4, ERPDI, 3 X O EhTrx 2 DWW T E A
R —DOEE, BLOKBEEZHWEEZENL OMBEZ MY o N7 EOHBL, B X
ORI G M OMmFH 2 1T o 72,



@RR (fiR+5%)

D Igl OEEMHTITICOVTIE, 2F Igl F-1gl) O KIGE 2 AWVl x & o
NRIB ORI L EREITN FLVER e~ N 77 =12k F-Igl DF /) ~—
BOoBIOAY I~v—HEoEzENETRREHELE (K1), FozmBEssiL, SDS-
PAGE IZTHARMETHL I L2MAL (K2), T 6D\ TEIRYEHELRNE
ZATH 2 T, S OWEPT OV A X &R Lz (K3), TNbDsy 1
ARXF AV IA—BLOE /) ~—HYOHEEDI A AERKM LT REI LR >T
BO, FZN60HNE—2 13, ¥ X7 EOIRENEEMITICE L 7-H oo
WREETHLFELERTHMATH ST,

140
120 kDa

¥—h— 8 10 12 14 16 18 20 FIL 5 BET

Azgo mAU
—
o ® o
S 3 3
T T T

3 R

N
(e}
T

Do
[e)
T
N—

0 10 20 30
Volume(mL)

1. F-lgl OFLEBYI BT R T 57 4— B2 F-lgl O SDS-PAGE

o

IIHD F-Igl ®27 7 A4 EMBPIEZITV, F7o F-lgl FrROPE L OEEIKE R
WL, 20O F-Igl-PiEEEIEKRD 7 T 4 4 EMBIEEREICIT R -2, TOME, T
J = —W4ORIEEZ D RITEIEHbIC L v BEA#EEDS L E#E (X 3a) 5D
Nz, AV F<~—@m5O[ETIE, KFF/ ~—HONKKRICORN -4 =
~— RO BB EZ S L7z (K 3b), BIE, Z40 OEBOMEIT 2D TWHETT
HEN, BEICELENREENTVDEIEIMEE SN, 0RO EE RN
bRTuwian, A% ITEBEIEHZ Y v R~OBBEKEORT 21T\, DfREEmN -
FHETTETH D, Pk 0ESEICHOWTIE, FfERTUER L OB EEE %5
HICEESRPoTz, ZOBEMBELT, WEDOKBERFOMFTNLELEZZ DI,
H Ry BIREPEE, RO EMOHKE., BLOF-1gl L OEGOMRR E 21T
IMEND D LW LT, F-lgl & OEEGEERELZ AT 5 PR ITMIC b EEEE
A RETH Y . SRITEA T 2R OBRF . B L OEEERERSFEORFE1T D
VEND D,




B3 F-lgl US54 EMNER a:F-Igl E/v—8&E b:F-lgla)dIv—#EE

2 Hgl D KEYE - EBEFRITHFZC I DWW TlE Hel OFEfES RA A > Th 5 CRD IZDOW T,
ZTOREGHEZROCZHBRXOREAL L OBRE OB 21T 72,

700

1 mM DTT. 1 mM DTT.
¥—h— 8 10 12 14 16 14 16 24 26

600 10mM DTT

500 ImM DTT

400

(mAU)

300
200

A280

100

0 .
-20

0 20 40
Volume (mL)

B5. Hel-CRDDZILIEBI AR T 5374 —(E)BEVEDE—E5 D SDS-PAGE

10 mM DTT ZiRMM L 725 T oz A Vi 7 a~ 72 7 4 — (X4) 12T,
v— 7 24y (%&E) ICTHR O Hgl-CRD WNEEZ A& UFIcHER4+ 25 2 &0
Hki=, 7272, TOBOHEERT 2 ED DXV T LER S TIERWED, £
DOULE EORFT 2T > - NBF S TR REN S+ EN S SN D AR O
SAZIEE 5 TV RV, %1%, Hgl-CRD DO+ 43 R L EM % A T 2 WK S O MFt»
METHDLEZZ DN,

3) WRIFT A — NHRHURFZ 7 B OIS - BRI RIC OV T, RET
A—=NpkoMpEERmG LICRBE L, B3O X —5 v M & LTHZEZ EhCP4,
EhPDI, 3 X OVEhTrx (2 2W T, KIGEME X BRI 7 ¥ —OfEgE, KIGE % H
Wi BREZ N7 B OB B X ORISR MORMET 21T - 72, EhPDI, ¥ KX OV EhTrx
WZOWTIE, F B v~ N7 77 4 —BXNEDOE— 7 @4y D SDS-PAGE D
BORERIREDORBIFRINETINLOX R IEREON-F 2R L (X

350
300 F e
< A 78 80 82 84 86 88
'.;a) 250 F kD
= 200 } =
Dy 64 | NS
@ 150 | o N
2 100 | | = _————
= 50 F !
0 12 —
0 50 100 150 ,
volume(mL) .



6, 7). A%IT. KZ AT HOERNEL LOCHBERITT~LED TN EBEZT
11\50
6. ERPDI D7 B5BI O T 57 4— () BELUTZD SDS-PAGE (£)

2500 <

/
72 74 76 78

A
kDa

2000

1500

1000

500

O -
0 50 100 150

volume(mL)

B7. EhTrx OFLABIAINT5T74— () LU ZD SDS-PAGE (H)

O DNF

2023 AL THE TSR (k¥ - METYEa -2 RE BR A¥ER
TRIFT A —/NHR Tgl B L OWERE G Z 37 oM & R IC B D128



6.

H CaFAMh

KR OHIETIE, F-1gl B L O F-Igl-HiiE G KD 7 7 A A EBMENT. Hgl-CRD @
FEE LM O MG, EhTrx 38 X OVEhPDI OB H - BHRIELEOMF 21772, Th b
DGR, F-IgliZoWTiE, 774 EMPEIC LY &/ ~—HEB LAY I~ —1f
EEB/LIZENTEEN, BEICELEIRE IR TVD O +53 7253 fRHE T O & fif
WICEEShoTe, KEEDOHETH 7= F-Igl OERTICEEST, &545
HESMEBL OV FVRAREEORF A LE L Bbh b, Hgl-CRD 1%, AEECER
WTHRB OB LU EOERE TEEE S LTV, BRIk
SAZHEE oo, MR EMFOMESIIZIE, NEEZERON ERLETHD , Z0OMH
NS myE L Bz, EhTrx 3 X O EhPDI IO W Tk, 7ol & & 22 E M) e
WTE, BN ER I LT,

L ERE ([T O)

I (FTHI O FITIZE AL EZRENR LR T)

<:> R 1458 3 78— I 00 B & 361 B U 7)

m (FAIE Y DHRE 2T BLT)
v (FAALA L DR E 21 B i)
RN % F L7 B

1) F-Igl OREERATAFZE, I3 LV 2) Hgl-CRD DREEMEHTAFFE I SV Tlid, BERLE
O (RIXEL2 D —IEORREEZT ONT), 3) REIT A — SHEFR X > 37 EHA
DO - BEREMATAFZEIC DWW Ci, =R E I (FHEEY oRRE2RTFONE), Lk
A BNCFEM L, ARUFEREOARFEZERE T T (RE5E 2 08— I8 O R % 2605
Hiviz) ECHIF L7,



S5 (2023) FEE—RIEFRPERE (B CFFMH)

1. 8 & 4 WEEE~Z ) 7 REOKRGEMEICH T - 2k — M
OB & 5 2023—Ippan—05

2. 1% £ F . RIKANKE #E Chim Wai Chan
I [EAF9E E BRI R e I H-
FIR K5 Bh# TIN5 P

KRN KT FHT#% 41
<~y N =T KR¥ EPHE Jesse Gitaka
A K IRV EARTE R Noushin Emami

3. % & #H:500TH

4. WFIEE
O #FsH B

1955 4R IZ Bt S Ik w0t it~ Z U 7TARFEGFHENIL, 1969 4R [~ F U 7 %R I
BWTEEOHNLITZRN ] EWHIHIEZEREL TR T L, DB, RN~ 7 07
BEPR M Tk 72 A4/ RX— a VOBEBNPMETH D W) 2 & nHimafg
L 7p o> TUuy 5 [WHO, Global Technical Strategy for Malaria 2016-2030, 2021
Update], BIfE, WA~ T U 7RO IR b K RERE L 72 > TV 2 EAEEME - 51
B R AL T ORI Y Mic 72D DH LY — LI A BT 5720, K
HRTIETENDDEENRED LS ITERH - RS TnWsonzib, B b HY
WEWS 3 FEOAEMEZNOLZATET IREZ AIBZ TV AT LEWMTFHT 7n—
FIZLVEMRT D2 BRT,

~Z VU T7RBICEDEET, BEENOBIENR L O F THRA2 REERZ 76T
D, WMATHTIEZ LS O~ TV T REREFEDEIERETH D, T 10 BIE R, B
MEE TR SN DR BREDO S O & BEMER TR T O WR BRE (B EEHR
B TIEREMTZ2 PCR TIEGME) O b DI 6D, a2 2012 X0 7 =7 76 -
U7 b U T E U IS B WD TR R S L 2R~ 7 U TIAE IR, v T
U7 R YL R g, BAEEM A T 19. 9% %t L, PCR TlE 37. 1% #E &4, PCR T
RS 3,867 ADO~Z U TGO 5B 91, 8%AN MEAE WM. 50. 3%23 BAFK B %
FRFLLLTR . 47, 3%HN ESE G ME s D BB R LA T Tdh o 72 [Idris Md et al., Sci
Rep 2017], & 6T LLIN, sENEEME MAIEDZ (IRS), HEHIHEIEK (MDA) & Wno 7
MPEHRRR T 0 7T B X > T~ T U TIEENRKIBIZKD LB AICB N TH,
FE Y o0 BESE e 7 © DN BAMBE MR M BR L DL P 3 L. £ O #% O BHEFFHLIC
HEHELTWAHZ EEZHAGIIT L TE 7~ [Kagaya W et al, Sci Rep 2019], Z 95 L 7=
G FFOFITIER D N O R MR 23T, TR —MmE&Es=T-e L TH—
EEER TH WO A BEMEBIC RDT TlEBZEra i nied, JBEbL 232y, 0



FER L B A~DOT A M A MR B ORE MBI E 20 BAETL2EFEZ TX
23T AL L7 A [Andolina C et al., Lancet Infect Dis 2021], ~Z U 7 HlI+E &
WO RREIZEB W T, ZOMEERENME - RERRE~TZ U 7 RGO Lo R IR ER
RAF Lo TND,

2O L RBEET UIX LITHEBEIOKRREIC L2 BERFEICL > TSI TE
Y [Bachmann A et al., PLoS Pathog. 2019]. WM %K 2/ 7 AD FTHHE
BEPEPER T T 5 & JRBICHT 2 0E 8GOS Bebh, &R ER B fLES
HIE DA Z VT WnE PR END, L L, EERICITRERITH Ty s m s K
JR R EEREDOTI G N E N ERHE SN THY [Okell Let al., Nat Commun 20121,
MESE R . BABRERE AR PR S DL TR & W o o AR R B YL 1T 1S R IS 2 TR A D
FERICE > THIE SN T D AREER RSB I NS, FFiZ, ~F7 U 7 JRBIZEE L=
b MBS T I ME A EA L A o Wi AT B & 25k & 2 23 [Emami N
et al, Science 2017], Z D& 5|58 M MIE MR YE & AIERREEOM TR D
MRS TEDY [Emami N et al, unpublished datal, fRIEZIFEOE LY
TNODBGENHERF SN TWDLAEBERNE 2 b D, EAEGME « B R
TORRE~Z UV T7RABERIEOLSICLTEORBEENGIHE I, 2hEIZ
BREINTVWDON, ZHBARPFERED F.OHNRWTH D,

~FZVTEEE 7V TRE, mFE (v b, BARBR N XT0) Enwd =
DFAICBEBR LR bt csivs, Fric~ 7 U 7REBIE, FAEE =, FAERRICES
CTCEDRAT =V aEbsE, EMFNRFRELREIEIESED, £L T, & I,
N HETHOEFET DB, EFOMIBRE D S FOEFRKICEEL E X RPN D
BREDOHEFFIZRELSTFELTWD, ZDOXDICHER D EMEDOBEHE 7 A BLG
HES THRFENL~Y TV TIRE LM 25 2 TiEX, EIOAEAHNBRTZ T Tk
<, EVFEMAEENGHEEFICANTBE, T2 E T 253 A7 LDEMTFHNT 7n
—FRMETH D,

iF 98 N %

ARWFFX, =7« U407 MU TIHELHIRICHET DRIME ak— et e
LC, MESEMENE - BB HEIRA L %o (1) ERERNI 2Z7RT, (2) &
FIZED D EA BN T, (3) JRBEMAEEFEHHER . (4) REFNKRTZFE
L., MAMERLZBEET O THL, RERFEEIIZO ) BEIZ, (1) (2)
B3I TD, A& adm— MITF=7 « KR~ XA O A AFEEH KO~ Z
U7 @ EEFEATH (RDT 1SR 30%, PCR B51E=E 60%A112) IZfETr 500 4R 2 5t 4 &
T5, DFMmEENLLE L, 2HBZEOMEEIYHFAE, Z206CICH 1 FOmMEY
TV T HEITO T E T, RATE BRI D BRGNS/ Z POIcH D
NOERER., BEGECTCEHERBFEOR R 2WMOMEZ BRI, I 50, Hooh
ROREANC LD~ T7 VTR OBMEICLD2ZEHNY —_ AT 2 FEfi L,
R g o2 BT,

AKEEZTaFR— M FVIE L BN T — % ORI ED L, BEELL
B, 1TEMZBUCREINTZT —F « U7 IVICES T2 BB L T,



(1) ZEREES : BHMEI. RDT 25 NCEE PCRICE - T~ 7 U 7R B Of HE,
JRHRE  BREICED D TA MY A MRBROREZH LTS EEBIC, [
RRICINEE T 28R, ADEREICRE LA EH S OB o mA, . A, EE
RAEND, HEK, H25WITRENGERIK 2 —BimEss v (GaM), —i%
LIREMRIEET L (GLMM) 72 & OFFHE FRIITIC L > TH LT D, Zhb
OFHIT, B - JFH - & FERNF ORI ICB W TEREMRNTT — % % R
THEICOBRT T -2 LD,

(2) BEAWGEESIK 7T : Emami D OSEATHFZE S| JR BT e b E EREYRE 2L
W' IMBPP ZpE/E L. BEMNLEALASINDITEBWYE %/ﬂbéﬁé £ T, N
T OWMATE ZZBMIE, B ONRNREHFELAIRICT DLWV Z &AW
ST o TV D, ARRFZECrE, BE MM - BEMBERHBARALL FORKRED, HIE -
R R E ORI AR LSRR VERIC, ZOIKBWWE Z A L2 A
WIMATENAE RN H G5 L TNWDHDT if;u\#&b\ﬂ}iuﬁ%*ﬁnﬁ#é B2 2 RS
aollzar— MEANOBRREFE 255 L LT, FolWEREMOIELE GC-MS (2
L DT, 72D QNI R D A X R o — LT 21T D .

BEA W BELE S D AT I, Bl KRy =787 VRERETIREZFHAT D,
Flo, 74— RT—XIEIL, KAl E U TRIRAN KO SATREPS B X #iL S %
RT3, B fbf%hk%t&mﬁk%ﬁﬁ%ké JF B D5y FE
BN I~ v N r =T KREOixZEH T 5,

@ PRI DR

AW T, WMATHICEET HAIME 2R — MIEXo T~ T U 7RO L
IR 2B ERT — 2L L BITBIZE L, 2L E TCOMBAIFZE CIXRA O H - 72
IEE, R, BRRICED 2 BERAZHNICH LT T 5, BIK - By T —
B v NV TFF I T AT —F O, FFRIIZS AT LAY FRIBE~ &
IR D AR Z RO D, £7o. v~ T UV T REEHERT 2R R, v b, B o =
F OB AT A2 B0 Ad T HEREEME - BRPRE R R UL T e o B g A
HETROEAMERREORETH D, Z 9 L TH LI ZER R IR E M - B8
BT HBRS LA NI O 238 U 7o e e~ 7 U 7 5 R ERIE O EE I =ik &
Do

IESEMEMERRR IC L 2 DD IRAF T D& WSl U, BB Z kT 5
WE, T U TICRGT, MORYIEIC BT L2METH Y | FrIZITF T
BlawF o A0 AEGRAEOHIEIZB W THREEE D7 —~ Th 5 [Richterman
A et al., JAMA 2020, Pung R et al., Sci Rep 2021], Zh R 72 %5 5K Y — LN A < JEBE
SNTWERBRLLFHRT DTV TOEHFEF AT IZRTONT, VAT LAWY
FHT T a—F D AT S 2 X, xR RYE ORI, HIEIC SR
LHRPFBOND FRERD D,

MZ T RKBRETIE, 74— VDB TIR, ZLTT 4= VR~ EWNS i iLE ] GEZR R Y
=T TRATLIEEA A5, Gitaka OWFIEEITT =7 THH O & BN 2 H 2 72



ERBRZFOZENFHBE SN TEY, o7V bR %2 B &< E DR 5 i
FTRATRE RIZE DN T A — VR ~DIFHRIB LN W RER By T4 772D, ZOLT
GBI =7 OR FHATOE WM &2, KEMRI-E IR K5 OF v RATET Thu,
ENYE L R R SANVESTL: L A EOVIY/AVS

5. FEhuiE
@© A5 (2023) 4B EMEFH I3 2 FE R

Fexix, 2022 11 AD, =7 - U447 M) 7T#JEBHBOEE~ T Y Tk
1TH1 Suba South X NIZALE 95 Nyagwethe., Ngeri FHIZB W T, WMATH{ER 324
BRI, —FROFTRE 3R — FERE, BEmRABRYEHAEIZ LY EEREE
RO GO~ T U T REOBIHAZIT 72, adR— MIBIFEEIIEWTTT
B SN TR Y, AUFZERHE CTHTT 27 bT#ED bivlz, 2019 EDEHT O
[E] 2478 4 TlX. Suba South H1[X (% 634. 1 km2 T, A% 122,383 A, 4%k 27, 769
EEINDH, NODOKEZIFIALAFEIZELTEY, —HMANELALND, TO
WELRENERBETHY, ERERITEHTE, JEOBEL NZ U ORBIRTELN
TWb, —fEMIC, B2 U 7L 2[WHﬁ@bw%@ SAH»BH6HET
DRI L, 8 AND 10 AETONARBICHLN LR, IEFEOXREEEZ L YR
BANIZ2 2 = PBIR SN T WD, v 7 U T ORETWHO 1~-2 0 A%IcE—72
WCET S, Z OB O ER BN, Anopheles gambiae s. s. . An. arabiensis.
B LN An. funestus TH 5,

A & 3R — FoO@PGEAET . (1) 505 65k, (2) WFZEHIZBEN 2 T &
DN & (3) WM & IIC bz » THF e g s CoRMME (1 22AL )
DFENRNZ &, (4) AR RELZRZET 2L, &L, BT (1) &
BREBEOWBE D 5 2 & (2) BEFROBMER R E 72130 A4 (HIV &R % &)
NHDHZEL (3) BEFIIEIIRL WA Z L, &L, Yo7V 70 21 F'ﬁio
SOMEMVMAEL —r ABZORMMAEIC L~ THEMI N, 2 BRI L
Community health volunteer (CHV) &EREIENLA T —H VAKX v 7B ak— 1\7;}37][1
HZOBEXFM L, Research Electronic Data Capture (REDCap) 7 7 U Ar—<
a VEMEHLTERESNTZT v — &, Android X—RAD X 7 Ly MG L,

2 W ORE, ~7 V7 RIEE, ORI ~OFFM, 3 X OWEMIE 2 L
£ L, RMLAEITZ, BH., FREOHMARAMAZ v 73 CHV L L blZak— &
mEOBEFHRICFEAT UFERK L, fHEEM & §FIRZERNIC L 2 s Bux, H KRG
M EICRBI TN, MRS 7 ik, ~Z7 U7 oduEZ K (RDT), BB KR
A, PCRAE, BLIOH HIEICL > T~T U 7 EYREZHET D DI S
L5, RDT 1% ParaCheck—Pf (Orchid Biomedical Systems, India)lZ X > TZEJiE L.
PCR 1Z2EATAFZE D FHEICHEV, 4 FED~ T U TR B D cox3 WG FAEN & LTHE
fi L7z, &5I2, &l (FFEHM 50001 & 2 WIEEARIL D 3ml) % EDTA F =2 — 7
BHL ., R~ BFRFEOEBRE IRV T, PBMC, i, BEYe R ERIZ 5315 -80°C
TRE L TCW5A, Mz T, Nyagwethe health center IZBW T, 2 A — FxT&H
DIIERF DO ZZATENE CICZDFEO~Z U 7 2 R b & L TRtk L



THY, EWmIBRA & EAE Dk 2Rk ELZ N L —XF 52 LT, Zh
FCOMBN~T7 ) T7THECTIIER SN EOEEEE~ T U 7Y, T
BB AU T OB ERT D ENAREICRD, adh— FOMBERND
T U H BRI ST 50 BHE E DOF R TIE CDC light trap (2L V., BEAIIOER
B R T,

BRE (FE R+ #&42)

REHITINT, 324 A (k163 Lotk 161) Zxf%R e LCRimE 2R — Ml
HaE L7, FisoPIEix 12 G851 WA : 8k, 5 3 WL : 24 5%) T
bole, BREIGSTZEMA A I 7D 56, TXTORMFEM S Ll k5387
149 A (46.0%), D72 &b 11 [BIOFIM A K S 7= RF 5D 256 A (79.0%)
THY ., mOSMENRERLINTZ (F - £K), 13 [EF X TOHIM A FEh S 47zt
BHEDOHRITKY . 2D PCR BGHEMHEEZ 225 L, FATO TR — L T, FHEEns
ENDIEEEYEHEENE T T 2SR b, ZTHITESREICL > TTAS
b, —H T, 5-9MOEMEEICHE BT 5 & RIS OFEERE TR % O Y7 5% )
THRINDIZHEDNDLT, TOMPEHEIZIIRERIIOSDENH D Z L DHER
St (F-AHK), Z0Z &, FWIFERFAHRMOENORFIT &> TZ DY
BEOENELTWDLZ LERBRT 5, 4%, o TWDREY 7 it T
E R TVERHWT, BEEEDOEZICEST2EMTFHRFOBRKZFHE L T
W5, FE72 PCR OGMHERMED A7 63, PR HiER T oz 8RGO fs R & Al
HE DR N - BIEGEME~ T U TR BHEIZ OV T bbb TR ZED
W5,

Histogram of PCR test Histogram of PCR pos (test=13)

q
|
EErEey
Freq
|
|
[EEEEH

s0-
. T o]
0 5 o 0o 50 75 100 25
PCR test

Flo, FBEI L OEHEEICERT L, A THEM L7 7 [\ oK ER f
RED S G, PEIZHOWTIHLELPBHICRLRD st hbbT ., Pnbd
WX Poloxt LCEMEE (T, HDWIE5 M) T L 2o ERSEL RES
Nic, SHICZ) LAY MEEZ R LN, RCY 027 8 U TR
DORHIO MK T 2016 4=, 2021 FICEfE L CW B am— MEMOH 5 RIS
OHEECTRB ST, £HO P CHEBME L TP BNERENRZEE 5D TN D
Tl FERBRHICIESET A BB Anopheles gambiae, An funestus X EFDJFE H
FEHREBICENTE2LEEZONTVWDZ E2EBRD L, Z OB BIZEM D&
BAD =X LD THLUET, MOL2rOEARGHEEINANMEL TS EEX



bbb,

@ mMEONFE
[FaxEk]
ME A TInsights from observational and interventional studies on malaria

in the Lake Victoria Basin of Kenyal. & 93 [l H R&HFA B FES KRS, 2024 4 3
H 9-10 H, Hi

6. H M
Wroe g L p AT COY v TR UUE, FE IS EFMNT L
NN B O X EHEER Y (It D 2 &N TE 72, EROMIT ) S1E, FIcR ki
FEFE DR YA E 1T D 2 IEF IR VR R A2 G D 2 LN TE e, WEELRE,
SHICHFEZED TN Z & & Lz, EABEESIME OMITIZE L Tk, v 7 I
LOBRBEZHMANICEZ N TET, 4%, NFEETORFEZED TN,

7. ERRE (MhuaizO)
| (FTHIORBEIXITEAEERL R T2)

() R 158 7 75— I 0 B 2 361 B 1L 7)

I (PHEBEY ORREZETONT)
v (THRUEORREEZZET )
PRt 2 L 72 B

(6. HCOAHMi) (ZFL#k D7 OE I



S5 (2023) FEE—RIEFRPERE (B CFFMH)

BB 4 BN E A o i W B G H o i T
OB % 5 :2023—Ippan—09
AR R FRBRSERKRT WIRMAE - RPEE T R 55 B
FFEHEE: RRRERKRT HEAE - EREGEEY BERE BH BT
Rl K7 B BT EET ARy A Hig <A
Feli K% B B2 98T A BT B3 R AL
Rl K7 B B S EET TA Y B BEE H RS

LR B 400 TH

. BFZEEHE

O W% B

FEmk R EIX R T 2@AU LOREF LA T LA = REFERFTO—-2>TH 5,
MEMWE ] X, WAKICAERT2EHZRRIETEE L, K6 BICRRERT 5, R
BIIZHERNIE T T O 7 T K D B A G- MDA & fE R~ DR FRIEE T L 5 kg
FIEBENE L DN TV DN, BREET DT, 22 TARF T H A MW hE A
EnNEHICHEBEEICHER L, EMRROT A 7 A 7V EHDLYID 2 L NFE L
Exoivd, LrLans, FEEE (H) WIZET 2 FE MK B o5 i3 F I3 65
BRENEL, B hA~DBREFETHIEA Y T ~OREA = A LEHHT 5L
D, FRICEHEEEZEZ OND, Harld, RPEFFEMEICT, v Y rEMRk R OEER %
e, ZERIAICHRIT L, S ORBFREZRET 22 & T, FmkhoshhiREIC
WEOBEREE, NT28EL, A ENTORBEMG 2 KE&M2EHE L,

@ MEANE

FEmHRETLE LT, v~ Y UfEMWHR S mansoni B L OHHEE F0&EH A
glabrata % AW C, EBRENTEY (ICR~ 7T RA) ([CEP S, L7407
A I NWVEHET S, S mansoni Y% D B glabrata N TOHHBEORFIEE (AR
VAN, BARB AN BB VT) AERENICY Y 7L, BER, ZWL
ik (CDB £, CUBIC {£72 &) IC X VY H OFERAM AT 5, F iz, MWk bR 7
B ZEIT O 720, PRk 2z R LRE TV, RERFEE23HRS 2 & T 7
2 ha—fbE247 5, BERAEOEIbE ., EoteERalic L BaERICB T 2 Em%
MO HENT L . BREOY TARIC LY. Bk SRR FICKLEOERM (¥—4
v N T Hilas o R E. R el - A1) 2@+ 5, S5, ERRcHon
TR & S &2, B glabrata 0 flafhii sy (BGP) ZFH L. S mansoni f&YL~
VAXVBHEEHELIZART YA MIBGP 2T 252 & T, invitro5H 2 THREE



~OE (viability, HEWE, EEMSE) 2KE L, R DIEE~ORLEL T
Do ek, BRHOMATIX, BRERSERRKTL XORRFKRY B - 4 D72 TR
INTWA S mansoni BIX OB glabrataZzfAWbHrZ LT, BT —F 2 INE L,
Flo, MREBRROITLEDLEEZRIFGRT: - BB L ORBRRYERKRFETITI T
ETH D,

@ THRINI®KRE
ERADEREETHLEAL DV T ORE A=A LD, ERHBDOT A7
PFA T NVDPTHEICHERTRERATFT L EZILND, Fax BNAPRICTRET S,
BN 2 AW s EAN O S BEMAENT X, BE L E R X —F > MR DR
R EIZE, RO EEZHIEATRERRK -2 AHT Z R AREE L b, EY
FERETHLIEAD Y T OFRAEZHIEAREREERERAOMBL, BEBRERE T L T
R 2 ER T2 LI L BRI R THEEND, InETIC, xR EE
D CTEEHOY 2V O W TOWREITH D OO, RUFFEEHE O L 9 12
PHZFANT 5 Z & T4 Wi (RERIB, SRR 3 24581, AN
HTHBINR, o, AFERET L E L TR, v~ Y U FELRBZET VE LTH
I, HRTELEST A OEME R (B LV EmWK R, BARELE R, A =1
Mg &) [CHEHARERERRZTHY, FMRHBAEEOa Y b — LR EFH
BT RV —=v7 £, HOBREZ{TOTICEREEZ a2 ba— /L TE 5
RRELMD TR, ABREZALT 72, BARRE~OEEDLAIELEEZ IO, K
AJF 22 23 FE 1. W B O SR YRE EBFEIC H B CE D LiEE L. HREICE o7,



5. Eh®RE

O 4#fb5 (2023) FEEBHEI T D EMHR
B Y UEMRRT AT A7 DOHER
~ Y UEMWH (S, mansoni) DT A T A 7 IXLLT ORRICHERF S T,
9 S mansoni 2TV U LK IR KEH (B glabrata) X VilEH L
BT & ICR~ D ARG S, 8%, M FICLEIES o~ T AKX
D AT Z . BEE G L. S mansoni RMINA I L7Z, KW, A HRIFZ PR
BAKICIRL, Bt L7253 YU L%, B glabrata \ZJEY S ¥ 7=,

B VY UERRRRERBICBITAEHLIZ X B
S. mansoni &Y H % [E T . SeeDB {EdH 5 X CUBIC EIC CTEMHAL 21T - 7=,
B O E L, BERBEMSEIC L v BIR 2T 72,

B RLERICBIT DY DR RO SR

S. mansoni &Y H Z [EE . ZAE., Hi~ v Y AR RHURZ 7o sz e
Iz W BERICBIT S S, mansoni AR T A N OS5AR 2 e ERBEMEE B L OVt
SRR B X0 fEAT L 7=,

B BHEkHEHY B6P) ZRWE<Y Y U EMBRHBO in vitrolE®

HRIEYe B glabrata £V & lges (BEE HF, MR Ct. OfE Hr, FFRERR - ORKS 3
HPOT) Z Hiffith, ¥ 7 2 v 7 E— XX 0 MR L, =008 L7- BiEomE 2 |
HokfhH Y (BGP) & L7z,

S. mansoni J&Ye~ 7 A XV HEFH L2 E 6. mIFERER L. JWEAKICET
LT L7293 U L%, invitro CE;E LT, S. mansoni AR A KD
in vitro X538 1%, Bge-M B H IR IZ A Nk H 3k BGP Z ¥R L, 28°C DR E CT1T » 7=,

©® BR (BR+EZ)
B Y UELMERBRRICRT 2ERMIC X B AIHE
S. mansoni JE&YLH Z T, SeeDB EH 5 WV Z
CUBIC JEIC X 2B Wb D B &2 M L 7=,
CUBIC#EZ WA, L VBHENE L, Wi
EOBRIZHEL TV ZENHLNER-T- (K

X 1
SeeDBj& CUBICiE

1) “~E

B ORPEBICBT R Y AN DA RN

S. mansoni &Y X¥, 1 ~4HEMFEEZOH%
[E & L., CUBICIEIC K 2 &ML AE TV, v YV
F i Btk (BT SmHulk) Z Mo fE ez 17




RERA

=35

ST, WMEFEEBEMBE L HNTBELEZL Z A, %WMHWTi%ﬁﬁﬁ L0
LT, —F, BREAIZOWTIEHRWESLEZRO T (K2), KIEIZ . M
DHEFF SN Z WD Z & TS, mansoni D JEY: HWN 55 ?ﬁﬁ’ﬁ%’rﬁj “C“&)E):
EMH BN ETR ST,

=6z, i%ﬁﬁ?ﬁﬁfﬁ%ﬁﬁb‘“(%ff\ﬂﬂfi@ RalTo o R, BYwH (R4 1 BHMH
H) CREG%H (R4 BB E) TIEB BT S, mansoni O HNGH DRI D 2
ERH LM ERST2 (H3),

2 2
Fsmifitk BE1LBRE  BR4ERE

B HEk#HE® BGP) ZAWE~r Y U MEMWEHR D in vitroBs&E

[ﬁﬂimgéﬁ BIFD S mansoni DH5AAGEHE S L2, in vitrobE®m B ~D
BB Z1T > 7o, RI&Y: B. glabrata £ U fiH U 7= & k&% BGP & HV T S. mansoni
ARB YA ND invitrotFuH 4T o TR, P BINCIE, BEM O viability O
FFlZ. HPOT ORMTITHEOMREITH < Z LRI N7,

DAPI
sminik

@ MBROAR

L EF=E8E T IR < A2 E%ﬂ$14MHﬁ?\mﬁﬁ%KqﬁﬁwN\@%
B HINER (BRESERKY WK RYEEET, P RIBRT B
T E IR wAE R
2 B AL BT & W 72 (3 1 W R R e H o R A
993 B HARZA RS (2024 43 A, HL)

2. F 3 5

2023 FTRER L= HFERIER W2 12201 T
%32 H FAMRKBEKRMBETS (2024 43 A, ER)



3.AEKY (WEAT) Znr. Abkrneg . —ZHECEE, F)INESE, £,
Catch you! %AW MAELBIZTBELWEFARBYEIE MY TE
B 48(3) 2024.

4. FERTEN - ZZHECRRE., bR, ESEsEE, AR, F)INE S
VAL Ry ROERNRK L EZ SN A BIERE VO 1 F
Clinical Parasitology, 34(1), 52-54 (2023).

5.VUAS RN b2 ZZHBEE N dbATan L ESFERR L AR, HINER ! (CRRR
VERRT REE - REPEIES, P RBRSIEM KT EYHE R

BV TADEREBENRD Y A ER~OBREBREDAZ 1 H
AR F A R P Ke (202346 A, HURN)

Flo., LREOMEE L O CPEZED TN D,



6.

& BB

HHEEEATHIHFERDOT A 7V A 7 NV ERREL L THEFFT 21213, FHE
EBLORMEECAT, BREERLRLE, 207t X - BIEPLETH D, Kk
I, FEMW R EZETVE LT in vitro 74 7% A 7 VO EZ BE LT, HiEE
() 2B LA2WEERICBIT2BEEBTRMOMRAZALTND, ZDODITIE,
FEEFEENICBT2HFELORBFHEOIEHRPAHTHL, LrLans, HIKKN
TOREFHMBOBEMATIIES TlERV, KR TIL, LEEEERMESL~OICH %
M 57O FEMERNEL B E LTUEEREATOERAERORFTEREZ BT LT,

EYEENICB T 2B R OB BN 217 5 %56, 1ERE (R 2 L2 Wiz
MR MEAT) i, BEEZROY A ERIC X 2B EC Lo U )y fg bt 2 w3 &
T 5, Al ERERAEH WD Z L TURZERT 22 &< Efa H o> 2K
IS5 Z L2 R L, ZORER., CUBIC Ex AW &Wf & @ fE it %
MAHGDOELD & T, QR ORE, EIBRE O R 22 R AT (R TR0 TRlZh L
7o SHIWZENLOMBAAZIIZ, S, mansoni ART A ND in vitrol;#&IZHH K
it (BGP) & Wiz & 2 A HF (BHZEBAL) 2Kk BGP IZ KM D viability OHMERFIC,
HPOT (AFHENE - JRKEEE) Hik BGP X, ShHBEEFOREITH Z L AFET 22 LR T
7,

AWFIE X 0 . S mansoni &Y H OFALIL, HIEEEZ OBE A =X LORIFIZK
WIZHEH B L, &5, B glabrata HRFMEWIX S. mansoni $h B OHEFFB B ICE D
LEERFEZATVWDLIZEEHLNCTHI ENTE,

. ERE (fTh2izO)

I (T DORFRITIT L AV EZBNR B RN oT2)
I (R IEF% 2 DN — IR DR &2 2T b i)
I (FREY OREET M)

@ (PRUEDORRZZET )

Afffi 2 T L72Bifm (76, H Ol T ~THIITEM )



S5 (2023) FEE—RIEFRPERE (B CFFMH)

1.8 B AV rExT7EYE~ Y AMEMEM#O Fixed RNA Profiling 12 & 2 H— i
fiE i
M OE % B :2023—Ippan—10

2. R £ F:RRK? @EFP 774 7B ¥ — FLHHR
B KIT
X FRMEE: RIRK? REFT7arT 4 72— FEBI#E B thak
RERKRY: ST 74 TR 22— FE#E A B
RERRZFE REFET7 0T 4 TH5EE 72— FHENER
Mohamad Al kadi
KIRKRT EFruesr7 0 7R E 22— HINKE  ILF BiE

RIRERY: BAFIEFEHIZERT MR HiE K&
RIRERY BAFEFRAIGERT 202 RE HFi

3. % E HH:40TH

4. WrEEEE

O HEBEB

R B DRICIZZFE LRI b L7 B A 20 RNITR A LR IRIE B & HEbR
T HTODRBEEEN KD > TWD, ZDOT DI X 50 S 1 EEHED SBUE ITHIE S
NTEY, ZOEFITIINETCOHEMET TCEIMWAT L2 LIIRETH S, £ 2 TRILRFH
e cix, HBOL v LV RNA v — 4 v A fRHT (scRNA-seq) % (Fixed RNA Profiling)
EATHDZ LT, WAVERTERES TV RETNVICE T L~ 7 AFEERN O 50 % 1l in o 5 ff 1
(heterogeneity) <CH I s 2 1 M L~ L s OfE ZERIIFREMT L FRGYEIZ K 2 o FE A
WCOWTHIE MR ZG5 2 L2 G,

RPHEEREOYVVERT (Salmonella entericaspp.) X AEYMEIL, WEZHR T
FEMEE 1.8 AN E LV (Hiyoshi et al., FEMS Microbiol Rev. 2018), BEYHIT &L AL
LTRSS BE BRI EDORFTRIERIZE EF D508, FIZ 5L O OmE RO B,
H L IFEEOMERIZ X o CEHE MAECIKME: CEERRER L 52229, 2L T
TR TEMK 130 AL Wb D P LERTEEFIZLDETE ORI (88%) (112 BRI
Pz LA D THD (Hiyoshi et al., FEMS Microbiol Rev. 2018), X HIZHL{E. 2016
ERFAL L TT U NI VA7 2RI LT VA asx /) a st F 7 2@, T L
FEOT 7Y DHEETHBERD o7 ST313 ZAIMMER X I F 7 AE e L TIEAM YL
T ORENMBEE 2o TETWD, HEAIMMEY LVERTIC XD EREIEGEO AT
10-47% 2 DIX Y (Morpeth et al., Clin Infect Dis. 2009). WHO %% O R EHEE %%
AL, 2017 FITEIERIH LS RS RERICIHEE L, ko Z b, A% ET E3 6
AEWEITHE D 22 WYL R T R TR R E O T ETR PR E O B FE I ) T 7o Al FEAR B 8 23 0 B




IZ2 o> T B EEZXBND,

FIERT DREIEFFA I = X500 EH0E L OMEEN 2T+ 5 invivoET L &
LT, BHMIC IXRXIFT7RAE] 2Vl ~x v AR EETANMEDNLD, ZHLETED
v U ARPEET VIR Y . AR THENEE SR 2 (SPI-2) Ica—Fahk TTIT#
SPWEERE (T3SS-2) 1 A, R EE 2WRIN & L THE SN TWD (Ochman et al.,
PNAS. 1996), T3SS-2 DOERIEEGICH T H&EENT, MIEBNTEHTHLTLVERT N~
07y —VHNTAERF -H{IHTLH2ZLTHLIERVWHBZZAONTEZ, L LEREE D
AELDIZN—7I280, YVEXTFEMEL & TiFdER) bHEOSE L L TR T
EH2 L ZLTISS 2K VFHEINDT T = A b— ZWUFH RN O B IS P[]
WICHEECTHALIZ EEZHLMNMNZIENT (Hivoshi et al., Cell Host Microbe. 2022), #f
FERE J LT3 T O BRI L T3SS-2 O 4 i BRA% B HERE ~ D B2 DU TREM 72 fif
MRS BULETHDHEEZZD,

YL 5 EARLRE PN O S MR 0D heterogeneity RRUESIS & <5 6. KRR & 70 D fHLA%k
DO AN L Fluorescence—activated cell sorting (FACS) <°7%E & PCR (qPCR) Z#AHH
b@tmmﬂAwk AERTH D, Lo LEFEDOMBBEORERISZ RlzWiEa, Pk

WCHEH - T M ORHBRMLAETH Y . Mk L7 TOR—GE MBI 21795 2

CIFFEFICHETH D, TOROEETIT, MR FEN LR v igiricmig v

Tnen RNA ¥ —r 7 (scRNA-seq) fE#T] HANAZEM LI F T 227U 7 F—A
fEHT DNEGIEAICB N THIER SN TEY, FxOHIZEZ L —7 6 AARTHERIT TI D
MEBEHLTEYZOHhFEKEEZEFR L TE7 (Yokoi et al., PVAS. 2023; Shibata et al.,
Nat Commun. 2022; Yamaguchi et al., JCI Insight. 2022; Namkoong et al., Nature. 2022;
Yasumizu et al., Nat Commun. 2022; Chaya et al., J Biol Chem. 2022; Kidani et al.,
PNAS. 2022)
P ILERT DO~ 7 AJEGTET IVICEBIT D scRNA-seq fENT A X BURIZIT N2, P LE R
TRETROND~ 70T 7y =YD ) bEEkRY 7 & v & (CDI1L'CDY") % scRNA-seq fif
Brick D AL, ZOHFR THRICH ALVERT AL THD Z R L2 S (Hoffman
et al., Zmmunity. 2021),

el ™
R Bpx ZFRNEFHRREAES T K BAFREEIOLTA TS —
ﬂ;?w?x \ /_EL 1= B HiR 10xGenomics \
BENFFRIYTE—A
BEZE- M= 2 ) Ton—Jro
FEEY T NAFYFLHE—33
ot —
AEN B

Chromium X

ingle ce o - TR
suspension | - -
—p - 10xGenomics

—
ey v EE F—amith AY
RS —rA( NGS) # --.77
- Cell Ranger$BBrower©® :
BEssU H SEMBIDheterogeneity
_ BEOT R k2 sxamﬁﬁﬁmﬁﬁ
— 4
/ 5o o NovaSeq
— o 3 L S 000
B GentleMACS %/ /
\ Dissociator : \ SNE 1 /

E1 : FREHETH S YILERS BR 0 ARTHASEABRER M= 2 F L ILRNAS —4r > A f8#i ( Fixed RNA Profiling)
. PFEhELUSER ).




ZDO X HIT scRNA-seq (FHFENICHFET 2V EV 72y hOFFEICENLT-HIFTIEH S
DS FRNTICHRE e AP AR SN D 2 e D, BRSO T W BRI U7 o fEbT
WZIEm D7, Z ORI Z M 5 7o 1T, RIEFEFZE TIX 2022 4 (12 10xGenomics £E 6
RKFINT- Chromium X ZHAWVWT, mr~U o CHEHTELZMED scRNA-seq (Fixed RNA
Profiling) fE#rZ#® %5 (B 1), Fixed RNA Profiling IZ &V | 0T VWV O fEHT
TR EMOY T NARGFRLRI: DR ~ORE LT v TIVE R AR D,
DX ICAILFEEDERICE > T, B scRNA-seq FENTE T O R IE . F/VE X T DK
GePEFERE A T = X L O 36 L OB BRI A g 72— BRI OB N DL L EZ 5,

@ MEARNE
TAHFBRIZ LV Fixed RNA Profiling f#dT O A ML EGR S 7z/o . AR TV VT
2T OREEEYLICE TR T3SS-2 WS NDHT T =7 X —REHEZ KGR LT~ 7 A
kA T VICHW TR KT L RIRR PN T TR 2T (B1), vE
X T DRRYLMEFIE A 1 = X L OMRIFICIHE D,

FiEE LT, Rl RFAT I TEGH B F A F8 Pl 66 5 0 B 12 38 T, CB7BL/6J @ 8-9 @
B @~ 7 A2 101 CFU D% X F 7 AE B AR, T3SS-2 BERE R LKk, T3SS—2 =7 =7 & —
RIARR E 721X DPBS ZMEREMNICHRE L, Y 2 HB L OV 4 HEZ B AL 2 BT 5, & D
95 25 mg ¥ scRNA-seq o 7L & L CTIRIAE B CREMEWM L, 20 O MK, S L' X
Z CFU Z W ET 5 Z & TREBRY 2 HERT D, L7 EE ML L 10xGenomics 23 E
L7 m b a— i itnkb< U CEE., GentleMACS |2 X DIy # L7721, KIK K
DEREFTIa T 4 TR Y —ICEAT S (K1), 2oy 7 id, Tx o
V=728 T Chromium X IZ X W H—ffifaz Fv v 7Ly N CTHEE, EHO~ Y ZEE
MlHO N 27 V7 h—A7a—E I BLORER T —4 % —NovaSeq6000 |Z L
DHE—MWNO RNA & — 7 o ARSI E T 5 (K1), ¥—4F v ABSIT — Z 1% Cell
Ranger (10xGenomics)=<° BBrower (BioTuring)Zf CHEMALD heterogeneity 6% 5 ik
AR OMERNCIRNT T H 2 L TR T O T3SS-2 & AW 7 Y IEIC B b 5 %
FEARRY 72y NORERISERET S (K1), FIFEETHALVER T D D H
OORFPERE SN IE SRR Z M L CTER O DI HB T 5 HFEZ KO~ T A
R T EWFEN R FEZ WV TURAT S 2 2 BT,

@ FHINDIHRE
AR O GYE B E L2 CE BT, 2019 FOFREIC L D EEImELEBOKRIC
%< FNITRFETEFD 1/8 (13.6%) OJEHEIZY 7= % (GBD 2019 Antimicrobial Resistance
Collaborators, Lancet. 2022), VIV ER TFRBEBE L EFOEZLL 2 HEDTEY, 15EUT
~OBEPER DRI Em W &35 YLLs (vears of 1ife lost: BT A Z &Ik » THk
DI OFFHEL, mAT RUKRE, MRMNEKE, 7L 7= I 7 0o ME
BYEERE EH AW ~5, £ 20 OEAMMEREOHEIMITEETH Y, WHO OHEIC
L2 L RBIEER AR Z Lo 'R 7 OEAMMEHBLERIZE LTV 21,2017 2025 2020



FThled s 159 EH Lz, 4% S OICHIERYEICREE L2 AR O IA S S T
BY ., EAMIEEZ H SR WHIHREERENETETERINLTWD, 2070 DA
WRFE D FEAE & U CL MR YYE IS 3 LTE ERERUS A E D K512l < o058/ & PRIRE T 25
ZEBRETH D,

ZOEI R ENLARIFETIE VP VER TG LT~ U AORE NS %2 B—Hia L~
NTHEHET DL Iz, PAEXRT ORBEEPICEERFBHRE 8L S ENICEET IO
DTS %, WIFEE T, PTESNTWLMITT T — 2 2EE L, TRV TiEmE ERD
L TEOBRDOITEAREL TV, ZHICE Y PFILEXR TR A I = X L DIREPIES
T ThRL HFHERCEYMInE & E EREMISOBE —M hF > A7 V7 h— A
fig#r> —/ & LT Fixed RNA Profiling BTN HEHTCHALZ LA RT LN TEDLH, 2D
£ O BTN & EGYEFE LS LT R RT I S N 2 2B b ARIEFEIBFSE D
BAZ L DR BIT AR CRHRAMICO REREEEZ 522 LR THREND,




5. Eh®RE

)

)

w5 (2023) 4R FHEFENIC X 5 EM AR

WY OFEEY . r X IF 7 AEHBEKE (vt), 2 4
T3SS—2 HEHE R bk (spiB) BL U T3SS2 =7 = fors &,
7 4% —SpvB KM (spvB) % HEfE L7 C57BL/6] g o
MBI R T ORROT b 5 MR BT L
Z 1% scRNA-seq OfiEATY > 7 v & L 7=, SpvB i, m;
T3SS-2 725 %) MénéSOML@i717§ 2 Seimonete: Wlwe (] sois W spve

TR oEEAICKEDH Y (K 2) (Chen H2: T3882T 7 = & 4 —SpvBlt &

NMNERTOREBREICTFSY S 98

et al., Cell Host Microbe 2021), W &5 733 A D CSTBLIBIE 10° T 3 X £ 57 =

. BIEAT (wl) | T3SS-2H§AER Ltk

L7z zaH A F—T R %j[\ Lﬁ:ﬁ?qjﬂ??\jéﬁ (spiB) . Spo’??ﬂ‘% (spvB) %

. . . B, ?A 48 I BMAFH, ~, P
WS (Hiyoshi et al., Cell Host Microbe 2022) <0.01; ns, P> 0.05

CbTHET DI E0D (RFER), KUIE TR+ 5 RITMA T,

BE (ER+EE)

PR TEG 4 BB EHRRICED S 13I1F 4T 0 3272 60 2 0 1 12 13 M4 ik
Wb S io s, &
e L7-HERIC L 0 S
D heterogeneity (ZHA
LNIREVNDRRO LT

(B 3A and 3B). .

ARHFSETIE 10xGenomics % oo | et e cols
f oo & E A Ak 2 OV T2 uHAP_T Samonelar X P8 508

scRNA-seq #% fff (Fixed E33: scRNA-seq( Fixed RNA profiling; Flex) #m L\ X Hia RAeMRED
heterogeneityf@#t (A) LT+ 5 BEAFEOREAOTELRERIIES
RNA Profiling; Flex) |T  scRNAseqf@ffic& ! =& bic7ny b L-UMAP&. (B) ZhZhomidic
B2 EEAREMREOEE,
E 0 RNA AR S o9
VLRI O R Bk A B ISk D KO ES N TW D, OB |
WOBEE L MBI L7 FEkE oEW A sz (R 3A and 3B), & 612, 4FH
KA 32OV Ty N7 IARXZ V7T 54 BRELEEKEMICBNTYH T
v NOBEIENRRIR D T ENHL NI/ o7 (K 4A and 4B), T AU D A HER O R
J£ (Maturation score) % Bh#E 5 50 Bl F O FHL & L U M L 72/ R (Xie
et al., Nat Immun 2020), H/LFF 7 BFAERK (vt) BKYE BV TAHBICKRAE
DN T &

, B
eutrophl\s 100% - |k cells

aT cells
aMacrophages

@l eutrophils

aDCs

oPlasma cells
aNKcells
mFibroblasts
asmooth Muscle cells
mEndothelial cells
aPlasmacytoid DCs

Major cell population

d'?

A Neutrophils Neu 1 B 1oo% c
- _ 0% Mneu s g }‘ (Neu_3) 753 Y%
=2 oo Eweu_2 @ .
83 [ [ 5 HMLTWAZ L
5§ 0% g
N PE 23 20w 2 753%75)07%_ (
E rsNeu_3
= - 0% R !
- UMAP_1 Saimonella Wi spiB  spvB £ 7 oD 4B and 4C) °
§ 2 2 2 y =
IV o
K4 "J'JIFE?-? [T3SS-2%A LWCIFhROY T &y F #BEBRTS (A) FhHoHd 7y k%, BEICELET S
ScRNA-seqiz L YR E < 3210452410 v LI=UMAP%, (B) ZhZh@EBFI s 545H B
HH 7y FoFE, (C) FREROMIES, FREY 7y F (Neu_1 - 3) 5L UHFHERLA -
DéEHE (Others) |Z3fL TiT - 7-LLEi 4T, ** P<0.01; ns, P> 0.05 ~rna7y =



EHIRIZOWT 5 DDOH Ty MIIZ FAZ Y 7 LIcfER, i PERE FARICEE
fll L7 BEHEH T heterogeneity ([TEWARD 57z (K 5A and 5B), 1 TH
classical monocytes (CMs) M HBIRAEL7ZH 7By MZBWTEEDEWN KX,
wt J& e TIX iNOS Macs (Ttgam'Cer2Nos2") D EHE 72 ZH RN O & L. CMs
(tgam'Ccr2') X° non-classical monocytes (NCMs; Itgam'Ccr2'Ace’) IL. fth o Eifk
DREGe L LT 7ein o7 (B 5B), BLERPRUVNZ L IZ, iNOS Macs (3 AR IC I
W T H L E X

A Macrophages/Monocytes B 100%
— e —_— !
7 N FEITEFE o [ MacMo_6: CMs
g s . Mac/M _5 NCM Monocyte
ec ac/hlo_a. s ~derived
A ~ 5.8
LTns 4 S5 0% [ MacMo_4: INOS Macs | cells
) T2 0% )
o 7 7 — _}j- g g (] MarJMn_S: Rp Macs Resident
. %§ 20% [l MacMo_2: MMM Macs Macrophages
v FTH § 0% [0 Mac/Mo_1: MZM Macs
Salmonella. Wt spiB  spvB
HZ2&0 D

- B5: ﬂib%*vﬁiﬂitiiﬂi#ﬂil_hﬁé?bD??-xt:,J:UEEHw)heterogenelty (A) =7
KT CMs =2 D?T**‘/ EHOF Tty FE60Ics FR4 U LUMAPICE Y 70y F L7=E, (B) A%
NOBRIZE TR 70 77— - BEEY 7Ry FOEE
NDMs 1V ’ '

I T OB AZHIBRTAEELRS D Z ERHEINTWS (Goldberg et al.,
Immunity 2018; Hoffman et al., Zmmunity 2021; Pham et al., Sci Adv 2023),

L)LL@:J:#%\ #/v%ﬁ«? (XAIFTAE) 1F, 13882 b 1L Fx7 =7 %
—SpvB H{KIZ LRSS~ /e T s =Ty FEGHDEREICY T a s
*i/ﬁ(ﬁ%%)#é_&fﬁﬁmmﬁ%%bfméc&ﬁ\ﬁmdmA
Profiling Z AW/ L > THH O NI > TE -,

REDANSE
CZETOMRBEIT. BEETTORKELADYE., ERNADOZELH L TN D
HICIKS ARTHTETH 5,



6. HC#AM
HREEYHICETE L CWEEBRZM Y 2 EITT 52 ERHEKE, FARATOTD,

IITIEEETERHATERVMN, PILEXRTD T3SS-2 BLOTISS-2 =7 =7 ¥ —K
FWC, 2=— 7 PRy 7y BT 2 ARMETIIRELTND, 2
DXz by, BEWSERFETELNZREIIEFICENLDOTHS EED

b,

7. ERE (fThricO)

I (FTHIORBIXIFEAEERL R T2)
il (RI3EA N —IE DR EEZE T 5NnT)
I (THEBEY OREEZZEZT )

@ (FARLL O RIS 21T 5 i)

Az T L7228l (T6. Bl THE~THIUTEKA)



S5 (2023) FEE—RIEFRPERE (B CFFMH)

1. i B 4 MEEORENAH A D =X Lo
B OBE & 5 2023—Ippan—13

2. 8 R FERARFERTER AGRFOER B R th—
e [\ A GE A RIRRT BAGEESENIGEST Bl Hi b R
RIfERY BARIEZENIERT DT RERRSA T v 7 Aol 2R

fithd] gy =1
RIGRY: BREZMET OFRERRES A T v 7 Ao h#
Rl Fik

3. % & K400 FH

4. WFFEE

O w7 H B
fifbAKFEIZ, —BbER, —BILRBICHELSE 3 OTARA Yy Py —L LT
HHINTEY, B MIBWTIIMRERETIE ., M2 Figimmmig, MiatkiEl & o
SHERAHERZETHZEDNHRESN TS, TL T, MEEICBW T, ik
RITHEEOKRIRM ~0FE L | HWRERBRICELL ZénREIN TS, L,
L., MEEEOMENH A D = XA OWTIERZICHDL TR > TV, AFZE
Tk, fifbkFEZEELE L, =X XF—REHIC&E %2 7279 Sulfide:quinone
oxidoreductase (SQOR) ZVEH L TN Z D, B & = x L X — BT
% SQOR OAHMEEIZHL T HZEEZEME LTS, XBEEMITIcLy .,
SQOR D RISHME Z L~ )L TH LI T 5 L & HIT, SQOR OFFAZFET D,
ST, EAEHNERITICLY, 2 XX —RFHICB T2 KB ZHLNTT 5,
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1. FEAZTE SQOR O X #iAs s g by

B R B SAE E dAbT D & T X SRS AT I L e R R A A S
%, & LT, #EEZE SQOR O KM % il 1- L~ )L THI 52279 %, SQOR D IEPEH L
WX 20DV ATA UV EBMLTEBY, VAT A OF A — VERLENRTANLT 4
FEALTWD, T LT, ETHIWMILAKEN, | DOV AT A DOF A — VI
KRR T 2Z T ELRY AT 0 M35 2 & TRIGFREZFEK L, 690nm ffiT12
B e B2 b2 Z ERME SN TW5, B L -FE SQOR & fifb Kk FE %
OGS &, NS X0 RIS RO 21T > 722y, wREEZmRE T 52 &L1ET
Xhpnotz, BlREELT, FREOERS —BETH D0, TP RIEEZERK LR
WEWHI ZEREZOLND, BEMITICLY ., KICHEZIR L~ L THL T
HELHlZ, TNETITHENH D SQOR & DHEYE AW S0 72 B 2 > W THENT % 1
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2. SQOR FHE #I o [F] &

SQOR ##Lx & I EEHWT, BEAORELEZITS, HEHMZ A 77V —IiF,
G AL P B OB B RA T D MR EBERICT T AHEAI T A 7T Y —&2 Hn
Do
[ kA7 B DLRE o JF 2% 5 1 ]

3. SQOR KB KE D K BLAL fig #r
MifbKFETRIRM A~ LFE LB E LT RBRE~CIRET D & RHICHH
HMANEBITT L2 MEINTWVWD, £ T, A8 T SQOR REREEZ H W T,
IR ~DBIT L e FGEE & OMBEZH LT 5,
4. A X R v — NRHT
FEEE N DB 2 L7 %I, BESITSRICE D REYOEZMIT 21T 5.

SQOR 1T =R /F—RE@f EMHERFICBE DD Z & s | fEFERI L O TCA [BIFE DX

B L REAE S 2 IS 2D D Z LI SQOR 2B B AR I A& B

kT 5,

5. Rt~ 7 v 7 AfRHT
MppHN 7 7 v I AT T4 —FHWT, EE TR %Z HUV T SQOR O = 3L

¥— RHoBTL2EHNELHLNET L, MRNT T v 7 AT F 74 F—1F, B

FOmBIHERZIET HZ & CTRFEMFER LML, FLERIC X2 pH OZ8) 2 HE

THZ L THEERZHMT 22 & TESH, SQR FHFEAIZ HW5S Z & T, SQOR 23

H 2523 0VX =R ~OREL T+ 5,

6. PHE A O VE T o fig i
SQOR & [AIE L7-PLEA OIS EZ G 2 & T, T LUV THREAR O MEHEF
ZHOMNZT D,

TREN DR

t MBI ARILAKEDEFMEEIZOWVWTIHREINTWAN, MEICEBIT 5
AN EENICOWTIERZICHL N E RS TN RWZ LD RIFEOFINAYEF
IRE WV, 72, Mk kFEEZ LG &35 SQOR 1T E O IEEICRE b 5 EE 20y 1
Th v, HFEHFF T SQOR HEAZFET 5 2 & X, FFRAIZAIZENFZE~ DI 23
HTEDH, SHRMERBEHEITAREE LOBRETHY . HHEABERE IR EEH
TEY ., AFEBEOENERITRE WV,
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Fn 5 (2023) A7 S f A (2569 2 FE IR L

TEAZ T SQOR O i i 1 & iR AT

t b SQOR Tix, HE THDHHiALAKFZE L FRIKISKREZZERT 2 Z & BB L
Lo TWDM, Kl SOQR TIXH M ISR DIFEZ I G 25 2 &1L T
Erolc, DEV | MEEE SQOR OEEFESUCHEMEIT, B bk SQOR & 1T D Z
EMRBEEINT W, 207D, RBFFE TIE X B EETIC X 0 i1 1
LT ORERE SQOR SUSALFERE DR B IZ B FHA T2,

FERZ T SQOR O FHEFI 0 PR
SSP-4 Z W= FEitEE SQOR D 7 —T7 7 v A RAEME L%, HFEF
RETHLILBRPRAET OEREBERICH T L2HEFANTA 77 —2 0
T, fiEH SQOR 2k At-, LT, u—77 v A TELNT-MEE SQOR
DORFEIZOWTIE, SHIZHEETHLX /) VOB TLEEEL L, ¥/ VB
T AWK, FHER O 1Cs & T LT,

@ R FER+EE)

1.

FERZ T SQOR Ok il 1 5 R b

AR TIX, 2. 18A DRIGE THRERERE SQOR OFt & #1525 2 LN TE
(X 1) , FOREE. #E SQOR @ Flavin adenine dinucleotide (FAD) #&&
P AL N T D Z N TE T, FAD O fEICiE, 160 HFH & 338 HEHOD Y
ATFA BB LTV, FLT, 2 OO)VXT/r VERYUANLEBRLEE
BRTIX, BEIEEEZ RS20, 20DV ATAVRX /) U OBRICICE
HTHDHENHLNIR o=, £7-. B b SQOR OREE & H#k LT, W E
SQOR [ MEAE A TEIE AR D SR o T2, FPFITEAMET 2 TR S h
LD \E%f@§/ﬂ7gkbf FEAZEE SQOR JXMEEIKIZRIET 5 2
ERIRBEI T,

AERZE SQOR & HE TH DHHiALKFE & OILFES E RN LT, & DOREE.
BHOVATA B HEOFTA— VI, 2O0DMHEFBFMLTWDZ &R
HoMhElolz, 51T, WifbKkFELE X OIS TIE, 160 FE & 338
BHDODYVATA vDOFF—ILVEN 4 SDOMERFTHEAELTWD Z RIS
melpole, ZOZENDL, FEEEE SQR IV AT A U OF A — /L HEKDOR
UANLT 4 FEIZE D FAD ~EE 22T ET Z ERRBI N,

AR O FENT TIE, FEEEEE SQOR DK 43 11 Td 5 FAD O fE A 58I 2 R E 5
HZEWFTEREN, RETHLX ) v OES %ﬁ%%%ﬁ_¢5:&MT%ﬁ
Mole, LIeRoT, S%ITX ) UEHEKERET D& & bic, BRAEEE
WL BRETFHNB LOBEE TR A ED 5 2 LT, BRRICHEBEEZH L

ZL72w,
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DDM ya ‘ Yellow; HsSQOR (PDB; 6016)

ERESQORTIL (Hs; Homo sapiens )
[EAEEREA D N7
K1 1 KR TE L N HEZESQORDIESEE

2. FERZTE SQOR o PHE K| o e HR
BN RA T HMEREERICHTLHERN T A 77U —2 T, HEH
AV == T EATo T fER, WM A —F — CTHEHE SQOR ZHET 5 3 2Dl
FEREFEET L ENnTER (K2) ., LT, {LEWBILT TITHhEZIEMSE
MG ST Wiz, DE D #EEZEE SQR NHEAMEN /> & L TORENEZ D

DI L HEREBLTWVWD,

100 100 100 _ 4 .
c 1C4,=87.8%13.7 uM c IC4,=47.3£5.37 pM - 1C5=118.5%14.5 uM
2 2 k=)
= = =
0 o) o)
‘T 50 = 50 = 501
£ £ £
R xR N
0+ 0 o+ °
T T 1 T T 1 T T T 1
6 5 -4 3 6 5 A 3 -6 -5 -4 3 2
log b &#A] (M) log {t&#B] (M) log [{t&#C] (M)

M2 : AR TEE S Nfz. 3D DHEZESQOREEHA!

@ HRDBE

[Faxk]

. BmEWH—. S AE, HEERER, FHF2, KEAR, Wiy =1,
b . #5HE sulfide:quinone oxidoreductase D% K%
TN L 7+ —F I, 2023 42 9 A

2. REM—. FEEAE, FHRBEERR, PHFE KBEPX, ks =1,
b, #5E sulfide:quinone oxidoreductase DIEHEMEMT
%96 [0l A A4 b R, 20134 10 A
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W) T2 WD TR IS B 1T D | FEEZ I SQOR D AEH AR RE A T B 2095 Z & A
HETHDLDEEZXTWVD,
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I (FFEIORRIZIZEAEEDL SR T2)
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(PAEIE D DRI E T D)
v CPAELLE DR % 1 D)
S % T L7 B
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B OBE & 5 2023—Ippan—15

2. 8 R FALRRFPELE R P
e [\ A GE A RIRRTFEGEEAOIIEAT Mmoo R ER=PN
ERRZEFE  FEA w3
AERRZPHEFE FEE Eloy s

FEERERZFREFEE A4 HEPIREE

FEERERZREFE A4 SREEI]

3. % & HH:450 TH

4. WFIEE
O #FstH®

PALERTEME (FALEXT) TEFPHORRE CTH Y | EERKA TIXE DI
WX TR, IEH, G2 /T e EF 208, /NROEEE IR E <8 iE 72 &
OEFEGEEGIERIL, FBICED, TFETIET VAR o Uk, JEER B -T
7 B~ —REAREDZHNIMMEDEL GilsE OHEMB < TBEIZBNTH 18
N EE LR T EIYEIC LD CEROEMAREIND, £/, VT
UROT7T 7Y o EREETIZ, VLRI PMEEMEZ R L, A DI R 22-47%
IZE - TUWD (PMID: 19591599) . D72, Y ILE R TIEYEIL WHO (2 K - T T
RO RBARNEENDEPIE] O 1 DIZEF 5N TWD (PMID: 29276051) , it
KOPIE T EICHIEECHIEB, DNA, VAR Y — 2R CEEBIENTH H70IT,
TER AL D BSLE RN~ DA DOPE . NA A7 4 )V L DTERIT K o Tl EE 23
HE LT W (K1) . LEBR-> T, MEREIFERRIENZ L ONEHEEZRRET 572
DIZH, YAV ERXRTOREERBEE LT -2 Mm» 0BT 52 A RDoNT
W5,

PN ERT OB EERFENFIL, MLz 2 >0 111 B Wk (1T3SS-1 8
FONT38S-2) THY ., ZNHOWHEENOE EMIICERESW - EASH, 5E
MR O~ OMMIEHEREZ$ETELT 2 X v "7 B (27 = 7 #—) DNRFEMERBIZB W T
L) 7B 24 5 (PMID: 18026123) , R HMICERI N VE R TI1L, /MMEIZ
B, T3SS-1 =7 =7 ¥ —OfEAIC L 0 IHE LRI EBICIRAL, 1§ED
RIEMISHNFE SN D (FATEY) . 22 CTRIEZEND . EITHREOR Y IARI
592 M AL SHANICEA LY LVER T IIE TGO~ 727 7 — 2
BREIND, R~y I/7n 77 —VICARINCME TRRBICDEN, VY Y=L
AT 52 L TREMEIELENDS, LOALYLERTIZEMANTIISS22RHL, <
/a7y —VHRENIZZ Y =7 X —% 3T 5, TORE, FIRIZYVER T /M



(SCV) IV MHEN, VY Y=Lk D2EEHEEND, ZTDOHK, SCV N THIEL -

PNLERXTII,. v/ 77—V LTCY NP Eidmf ~E8 L, &8 R %E

BT D,
TOLEHICHALERT ORGP RSIITIET3SS 21 L b~ u 77y —JNTOH

P EBETCHDL I L EFWHLNLTHoER v/ 77—V NTAF- I L2 LE

XIZBEDEHICY U ANFEPFRMPICIHT O A TH o7, £ 2 THIFAIL
138821k b~7vu 77—V OMIESICIER LT,
REELIIINETICHALERTICL ARt~ n T 7 — U OMBETE
P DBELZRHL, ~7 077 = OMBEHFEICEDLD 520D 138852 =7 =7
& —%[EE L7 (PMID: 31235639) , £/-, VLV EXRTICLDH~7 v 77— VHMIEE
IR ERIZ X L, efferocytosis #5845 leat-me] 7t 720 IFHERICE
BINTETAVEXTITMRANTSIOICHIEL, 2FICEBRTL2Z 26N LE
(PMID: 34951948) ., Z N b DOF —X|I~r/n 77— OMARFHEE TV LERT D
BHIHICHD CHEHELRMBETH Y | MREOHERN 2R IGREDOEN L 2D 2
xR, B TIET3SS 2k D~ 077y —YOMLEFED S A =K L
IR SRS VA, ARBFZERRE TIX, T3SS-2 IC X B~ 27 17 7 — M58 3 Bk
WEMBAT L2 IRV VERT ORGP BIERMELME, SDICZEIND,
T3SS-2 ICK D NERT DM REGFERIKZH G, FIVERT O FEMERE

B OFM B r BB T L2 ANET 5, ZHICKY TR TIRYIEICXE

T OB O EBERICORT S L2 HIET,

WE 98 N A&

HEE DD INE TOERMEENS, LT X TITX D T3SS-2 A7 A I 5E 13k
e 16 FEE 2D 24 B CHREIND Z ERHAL NIRRTV D, EREICZEDOH A A
ZL—AN, b L IEZENLENIC, SRETICHELE 5 2O T =7 X —RN3W
EN, ~7uT7r—YOMEEFETLON, YILEFT H RAWHIIICE L, ¥
ALTTAL—F—BMEMITIC LI VAL LENnEEZEL TS, LML, LT
F T BSL2 VL RADHRFERTHDLZ b, T T 2BBENRRLNLTWD,
ZIT, A EXRTHESTFICHEBLEMEY B OREREEIFZOM IO &

AT 23 FEH T & 2 B L F PSR R B S O L — Y — SRS (BZ-XT700, F—x > X)

RS D, AT, FEARRE DL LA RAV BE - XEME, ' x
TOTT7 2 XA—KBEKEHN, v~/ u 77y =oKLY =7 X —DOBK%E
REFAICI B 2MCT 5, 2, MEEEY V7 EHFEALC, BhERLEIo 7227 4
—ZE#T A2 TN TOREEZRT,

KIEFFRETIZZINETICEA LT T AL —F—FAMEBEMITIC L > T, PLEX
TIZ XD T3SS-2 MKAFAHIBRAE (X 16 BERILIR IS E SN D 2 &, £24< OHM
JATARA v F =P 2ARROMBENFHE SN TWDL I 2R L, SFET. £F
Caspl1-KO RAW HERIZ VLB T 2 &Y 5 2 & T, RAW MR YRR Ic Bl g2 S vz X
A0 h—=VARBEOONRLS DI L EMERT D, THITED T3SS-2 KFMIZ
Caspase—11 IZX A MBS 0 P = ANFHEHINTWNWDH I LEZEHTX S, KIC



CasplI-KO HIRLIZ I W T HAMMISE (Caspase—11 FEKIFHIFAIIE) NFBE SN D Z &
ZBIEET D, £72., Caspase-11 KA NFE I N2V TISS KB L R= 7 =
72 —X OMMKEZEEL, AROBIEEZITI 2 LIk, =772 —XI1CX5
Caspase—11 FEIKFRIM IR 2 T HIICIE X D,

WAEE I ERRORYPERICINAZ, =7 27 X —%2@& 8+ s Conry s
A —DHIAN~OZWMD A IV TBLXOMBENTOFE BT 5, 2Ly,
PEXR TN ED X DI Caspase-11 IFKFHMIEEZFET 002 6T 5,

TRIN DR

B A LT T AW O A Y v NIFFMZ B> THENICHBS IO 5T
— B EBHIENTEHLEIAITHD, 2022 HEITERRALET H L ZANDH
WL, GFP Z BT 25V /LER T % RAWMIALIZELYL L, Propidium Todide ¥:f4 % 1T
I L TISSS2KEMIC~ I/ n 7 7 —DICH MM M0 b=V A EFEST L L &
FEEICBIZER T 5 2 L TE I, KEFEIT CasplI-KO RAW FIILIC K FEY L £ X T D&
FERKREZ YL, RERIZZ A LT T AMBIT 24T O 0 FEBRSAE. MR EF i I 5L
THUENRNED, AL—RICT— 4RGN Z RN TREND, Lo T, Bk
REF ORI > T T3SS-2 12 XD ED X ) MlilENEZ L2000 EH oL, F
X OMBANICEHDI 7 2V X — R RETDHIENTEDHEEZD,

—HF T, AMREORKOERNIZTRE L -7 27 X —NED X 5T/ %2 7
THDMN] EWVWHEZAIHY, TNEWALNICT LI ENRFEEE TORBEL 2
o

TEEEE., Ve 7237 79I 07 R EOMBNEAME Cli~rn 7 7 —
DRI EORBMBICMIEEZFET HZ RPN ER S TE TS (PMID:
30787033, 29021973, 32897321), ko TN O DOIFEME IXLE S L < XL oM
FaSE 5 B 2 IS & L Ch 22 E R PRI ND, 2F 0 AFZEICE VG
IZ SN 5 MM SEEE SR 1S, AV E R T B 7SS T A < 1 oD 9 R B oD 9 SR AR B o
HERERERD,

T3SS 1LV T AEMEICEEICRFE SN TR Y, T3SS &% —4 v b & LAl
WXL FHET D, PAVERTEYEICB W TY T3SS-1 OLERIT= 7 =7 ¥ — D4y
W T3SS-1 #a— FT HBETHORIZENE LELORRESNLTWVD
(PMID: 33966165), L2>L T3SS-1 REHICBWTH~ TV ADRHEYEZ /R =
E B T3SS-1 721 T2 < T38S-2 O L 9 R l= il 2> & D W /L E R T FEYLE O il
HREHORBEL 2D,
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YA a7 7 — kB RAW264. 7 (RAW) MR E 7-1% % @ Caspase-11 K8

(Caspl1-KO) HfnZ 96-well plate {2 1X10° cells/well 725 X HIZHEMEL |
BH GFP BEL ST A FERMREATH R XIF 7 AFE ATCC14028 #RHi kU ¥ 7 %
FemiPE (SH100) #k > T3SS-1 KB (invd) BEE 721E T3SS-1 8 L N T3SS-2 ~HEH K
8 (invA spiB) #% 1 Mifd® 7=V 10 cfu (multiple of infection: moi=10) &
DX OITIERY L, WY 4 BRSNS 24 B % E TF — = A BZ-XTI0 12 LV &
A LT T ARNBEMBEBLE 21T o 72, MR OB IZIIRIEERMEDZ Y AH T
& 5 Propidium Iodide (PI) ZfH L 7=,

RAW #l il 2 24-well plate 1T 2X10° cells/well & 725 X5 ICHEM L, 2 H invd
MRELIZFEBEFERKZEYE LMaHZY 25 cfu (noi=25) & 722 X 91Tk
el YL 24 BERAR ISR BV 2RI L7z, EYEIZ TCATRBRIC RV B L= b,
SDS o TN Ny T 7 =Mz, RIEEHRLTRICY = /VITK - 7o E ML
SDS T NNy Ty —EUIN LM LT, BiGH R X O ERiE o % vo%
7 & % SDS-PAGE |2 & v B BH % .PVDF 5|2 H5 5 L 7=, $T Caspase—11 H & (ab180673,
abcam) ZHW/E U 2 AX T ay T o B To0,

RO (R + &5

2022 FEE DO ARILFFTRICEBNTH A LT P RAENEHEMBEHICL > THLEXRT
(2L D T3SS-2 KAFAOMI L AL (XY 15 BFE LA I E SN D Z &, £ ERE%EMN
BN, b — Y ZAOMEER LT R b= ZAEOMEENFHE SN D
ZEEBBNE Lin, SRR, CasplI-KO RAWHIIZ L E % T 2K+ 5 = &
T RAW AR RFICBIE S NTo A v b= AR N IZ E A ERD b7 <
D —HT, TR —VAROMEEEZEZ LEEMERNZERBOOND Z L &
BLlE (F—2AR5EH), UEoZ nn, PALEXTOKPIZEIDV~r a7 7 —
VICHFEEINLDARED 2 @B, TRDLDBIFMB A o = ZABIOT R b
— VU ARROMBAENFEIND Z L BRBR I T,

WA H VE R T YT X > T Caspase— 11 BEMILEINAZ L2 LN T A=
WIZ, T3SS-1" (invA) ¥R E 7213 T3SS-1/-2" (invA spiB) #£% RAW a2 e L |
JRY 20 BFRI B O RAWHIAE D 7 4 £ — F B L O # LIS 0 ¥ o R 7 HIZ o0 TH
Caspase-1l ik EZH WA L/ T ay h&{To7z, FIFEMBM A A0 h— 2D
FHET /b Caspase-11 OYIWiO=a> ha—)L & LT invABED T3SS-2 =7 = 7
Z —SifA KIH (invA Asifd) ¥Rz L AR % oMY 4 & — b L% Lg%
HAWre, invAd AsifARRIZ~ 7 a7 7 — VRGBT 7 73— A0 bfilaEIC
BAT L. Casapse-11 Z{EMA LT HZ DML TWD, invARRE 721X invA AsifA
Z Y U 7= RAW M Cids&E B H @ Caspase-11 BXUIRr I 7228, invd spiB¥E
P U A UM S iz Caspase—11l O KB ER N 0no7- (K1), =D
T &% invA MR A Y LTz RAW MIARIC 380 TR Y 20 REREZ ISR M 1 h—
AMBEINTNDHI L E2RT, SOHICHMB Ao h— RE2FETHZ T =
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TBSS*% T 7 = 7 # —SselF,Sse] 37:|. —— .‘- Cacot E’
BLOSteA DK (invd sseF . . e . P §
sse] sted phoN:: Q) FRFE =1L 5

s . 25 - -* cleaved | @
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sse] sted phoN:: SseFQ) £k 50 -
PR L. LAl R RS 37-.---.-""Casp11
Casapase—11 O 27~ 7=, o - - e
T DRER . invA sseF sse] sted 25 2
pholN: i sself Q Kk T @ H

- o — -actin

Caspase-11 OHIFEARED LR | ard T THEIm—-— g

72 (X 1), LDz &35 SseF

z ) X1 #4FfE S Typhimurium 28 SE#E 2 i & &
S oTw 7T T = IR R e o B g R S X OF LI o
WA N v h = ANFHE S Caspase-11 & B-T 7 F DA L/ 7Ty b

oD ENRBEEINT,

@ WMEONE

fty SCA A

E A i
KRAEFENL Casp—11 KO MIRIT invA BRZ Y23 2 & RAW MR YL L2 RFIZ AL &
N4 v b= AEMEERBO bN7el bl &, Flz invd BREEGE L=
RAWHHIEIZ B8\ T SseF 2 L ¥ Caspase-11 NUIMTEN D 2 R_RT 2N TE T,
CZETIHRIEE D ICERPEALTEDR, TOBRTEL TV EAHEEBR - REKE
&Y U7z Casp=11 KO R D X A LT 7 A SETEMBIMNT 1T FEM CTX oz, &
S TAREEDOERE T TRITELIN —TEORREEE TN & LT,

EREE (T izO)

I (FTEIORREITIZFE A EER Lo T2)
C} RIS 178 5 % — 5 00 e 2B 2 5618 & 4L 7-)
m (FHIE D OHES R T Dh )

v (PRULEDORRZZET L)
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1. F  JH 4 : SFTS U A L A D50y il e PN B Gl A% o iR BA
ik & & 5 :2023—Ippan—16

2. % £ FESTEGESEST YR B R AR A
It [\ OB 28 RIGRFPEVE EFRETERT U A VAT R Y Az
Bl KB ELIEAT 7 A L 208 MHEEY4A XUQIANG

[ 7R G i AF 28 BT SRR Gl B S R g O

3. W & F:500FH

4. WRFEEE
O Wt H W
AWFFEIX, SFTS HIEBE NRE R R DB OMBH OO, SFTS 7 A /LA
2 B AMR ARG C A L S A A O NI T A EZHME LTV A,
ASLRAFZE CTIE B N 7 A )V AHFEIC M B R £« VANV AKFDRED 728
TREDENT 24T 9 6
SFTS U A /L A idt FRM ML E RO B Ml &I T Db DD, Z D
FEORREIIRONTEBY, BHER TR A NVARFEATRD IR0 > 72(Wada
and Miyamoto et al. J Infect Dis. 2021) , — 5 TV A /L A &Y% I B MR D% < 13
BIFM & Bl L 2 RAVEM B M~k 352 &R0, EE X 50T B
Al A 25 B IR | oD FE G AR A e~ b m 2 Rn - 2 & R U 7o T 2R BRI A R Ak
AR MAZ BV TIL 0.5%LL FTH Y (Song et al. ICI Insight. 2017), SFTS 7 A /L A
OHFEIZEB W TIE B M ~DEGL 7S T TR < IBEIFME~ L ok S 2N H
O AL O T E M 7 A NV AR 2R T FRF 2RI L TWD I &nFE
Zbhlc, TNEWLNZT DD, VARG B fifluob FEIERZ OERR
FTRETa 7 7 A5 B ML TO DA L AHEAE &L 18 LR 10 IgG HLik s 85
WCHBEZRIFITRFZREAETL2Z L4 BHT, 2. BMRTO U AL AHEHEIZE
DA VA O HFIEIK F 2 PER T DT SFTS A VA ER 2 37 E D B il
IZBIT2HRE - HEL - 7 AV R RRRE OMSREREAT 21T\, A VA M E R T
Bfifa & /RS BMRICEIT 2 VA VAMREDOZEILEH LT S,
@ N E
. BHIBMAVAINRABEBEILELRFOER
B Mifd T SFTS U A L AR % LA S LEERF2RET L7720, AL
A&z AR T B &R & 720 B MiE (Suzuki ef al. J Clin Invest. 2020) . in vitro
Y CRE M ~D bz s L7z M RMMAIE (Wada and Miyamoto et al.
JInfect Dis. 2021) O F T A7 U7 M= LB K O, A F A VEEBNOB T A )L
AHIE O 2 R S S 5B EEMEN -2 RET 5,




FIEFIZ, BERBREICEB T D b7 A7 U7 b — M@ b b BIE KRB L
T D&Y ffﬂﬂ’?éﬂmiﬁ HEFTHRFZEEE L. invitro O IR O BEATHE S L A
T 5, FEERORRYFE R L KT 2 BRI & O b BEIZHEE R BEMIE A 215 5
NHbOEHFEIND, BEMEFEHOBRIFERSL, /v I/ X7 EHNTUA LA
W, B MO RB (ST AEERICHEEL LT R A2 RET D,
BN DA N RBHEICEELGEBERTY TLOAINRAAFDIFER

FRORTFICEE Lz v A VA2 R BRI S & A M oK B AT S
HIZBIT AT ANVAYIEAT v T OEREMIT O EDO A7 v 708 B Milalci i)
DA NVABEFEN LB DN E LT D, UANAT ) AOERE - 5% G
TEHEI=HF LT A, NC TRV T, KT T T, BLXOMEAIZE
DEDIBREEEHEZDNFHMT D0 A NVARBLFERORBRREZEEL, U A LR
PRSP Z D R D B MBI D VAL ARED AL BT 5 2 &
ZHET, £, WHEICEET S NP EREZER L, BEHO R A A U R&HMC
BWTHE - HE, NC 72U T N, RTET Ry 70, MlBAICED X D s
HZ DT 5,

L 4 A (2023 4 /%)

Y B AR SO B R R AR O EAR TR BLURHT 20 & U A )V ABEFEN SR & @ D K PR
BB BELRIETHRFEZERET D, BMEAFHEOBREREIL, /v ¥y %
WT T A LA RSP AR OE A2 - b TR T2 KT 5,

SFTS 7 1 )L Ak HE %ﬁ?é°*ﬁ/A7yﬁ4\NC7ty7w\ﬁ%?ﬁyf
NV, BIOMBEBRAZED X O B h2 52 503 M3 2 7 A )V AKRBLT RO T
y?%%%%%?éo

D 4 H (2024 4 )|

FE L7 B MR Z2FE T 5 EIR O RES T A VAKX R TEORTEEBGE
THZIET, VANV AHIEIZBIT H2EREH LT D,

BHIIIZIS T D SFTS U A W AD KA T v 7 OFEEERER 25 BHIED U A /L R K
SMICHEHBERAT v T2 RD D,

U AV AR IR M OB AR I B D NP B RO v A4 L 2B RERBR )
BIEZMEAI A B IICR T2 NPHERE N A A V2R T D,
FHENOEE (BEE 8. THRINDIHEER 2iEL)

INETOMPTTH LN B MO DAV R &2 M % 583 5 6 iR K 1
(Wada and Miyamoto, et al. ] Infect Dis. 2021) <Ci{n 73T DO AT 2> 515 5 L 7= B i
BEERTEZREL, ZORTN B MIEBOT A NVAHEEY A 7 VICBTHEDRAT v
TG T L2O0EMAT L EBMHEIND, £, BHARICEZER U A L A HHHE
AT TRUVANVAKFZRET H I & T.BMIKEEZ X >T ET 5REMEERED
HEZET 2 MR 22BN RSN D, ZNDDHEFERF - 7 A L XK FIE
ARNOEIENMIROFEICEG T B2 570H, TRETRATH- -
SFTS D F&J5 « BEIE(LERE OMEIICEEAN U | HfERIIZ SFTS EYYEICX T 28 LW T
B« IRREORBICEBRT 2 2 LM%,
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THEDICKEREFEEX NI EEFET 572D SFTS U A L AR FK 1 O B X
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B« AR HLEF R A D TV D, THUE TIZ SFTS U A LV ADMIAA T >
TELTHMERERE - EHBRUEERETII=T ) AT vEA UANAZ U RIEMO
AR, T AN AR FRT v A SE2ME L, S5I2, SFTS 7 A /L A
DEEH %78 (NP) TIKSIRIFEENTWVWAHKARE R A A V2 ERT D20, NP ER
BREMEL, I=F /L7 v AL DATZ V== T %D, W ONPOXTF R
ETF— 7 NERE - FHRAEET A 2R L, BIfE, 260X TF RETF—7
MDED LD Ry FHME TG - ERA2GIET 20Tz D TS, £/ Gn/Ge &
ZNENENAER L, TOMBANBIEZ AT 2 REBE LT, 5B, A1 X T
N—ATREINTHEGERTEOHAEERICONT,. 74 7T B-AA A —T v 7 HMEE
AT 258 TH 5,

@ MR HER+ER)

mws74»x#%%ﬁ@%ayﬂygwcm&o4yﬁ?&F—A%ﬁ

SETS 7 A VAN B Ml IE T D7 DI EBERIEEX R EERET D729
ﬁmSHS?4WXM%§ﬁﬁ5/A7 IO L7 H—fEGHEkE &2 Gnic A4 F
VN —BEEES SR NI EEBE LT, igtRE LT, ST
TUWTANVADHA X VR IGIC A F U N —EBa2ka S Elifhz % vy
BHME LT, Th b a2 Z4 SFTS 7 A /L A% B Ml jaik Cd 5 PBL-1 i
ICHBESE, B FUEHEER LT, ZOEFTF U AE#H Y R E LR
XV EIX L, iTRAQ REZH WM ER T a7 4 — LT 2 £l L=, B
HEN"TF RO HA SREEL OB NS AERIE X X7 BB
tH S 41, Gene Ontology AT 2> LHURPEELE A M L RISEICEHD D # /X7 HEET
bbHZ ENbhoTz, RIELREEIEY O Western blotting 6 H 2D DX /87
HBREED Gn ELOMAEREZHRINT, 20X X7 EREOHF T SFTS 7 A /L A
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EREOHENAKRZHWT B Mk T 5 7 A 1 AHEFEEE R 1 O 7 & % @TV
7



TN NVELETFREBEITH SFTS VA VARG FRHE v —7 ORESL

SFTS & Y«# FFPE WEEMIK D v v 7 Vv VNI & 72 > T, 10xGenomics
Chromium ¥ > 7 VB /LB IEFIE I Flex IZBWT SFTS VA IV ARAS J AEEHHE
R —T RN EERL U7, SFTS WA VA S ) A 7 a —7 12250 Tk, Flex
TOMMHEMEZm -3, ENSTHAATREZY SFTS VA VAT 7 A&INEL, L
SyEE (123 48F) . M 438 (145 4F) . S 7o #fi (198 ) THRAFAIN TV HHEKD 7 e —
Ty hEERF L, 207 a—T7%y FRFHFRETHDL I L E2MERT H7Z0DIC
SFTS 7 A VA D&Y % &> B Mk PBL-1 MIfEIZ SFTS 7 A L 2 % L < 1%
aybr— U MAERE L, 2 HERIZEE - a2 T o7 FFPE 7 A Y 7L %
FHHE L=, SFTS VA VA L4, MaHils XS i 7 m—7 [ 3&Y% PBL-1 T
FEROICRHE I, £0BBCTRAENSWVWEOHBEZ R LD, 2 b7 r—
7% v NiX FFPE ERIRIIA CTRIM ATRE & B 2 b7, SFTS 7 A VL A X — KL%
D mRNA(ZARY AT — NV EFFZR20WTZ9OIZ, Chromium HEDO A4 U 2 dT v —7 %
FIR LYy 7 v VR RBMITFCEZoBREBRETH D, Z ORHEN
SETS 7 A WV AFRRRIRD U A )V 2 KGR > > 7 V& VB AR 138 BLEAT O R IR %
WHEEIZ L CWBR, KIFZEIC L > THID T SFTS YAV ASF ) L BEOEEMEZ S -
TR O > v 7 v VB AG TR BT 23 AT BE & 72 o 72,

SFTS RIEZE RN M D > v 7 Nt VEBETFRRENT

SFTS &Y FH OFRFY M HEAZEK (PBMC) (2 2OW Tk, 2Z2Wr 8 AZICERIL SN D
DHH MHED RT-qPCR TV A V2R ENRE < B Sk L < I3 MR BHFEA
T SFTS 7 A /v ARG L) T db 2 T B 2B O EIE 23 @ W iR 4 5E B (A-D JEf5])
AU T NVENVEBG RN SRE L, &7 A X —OMAEERET 579D
2. scType ZffiH L. SFTS 2k 8 H BHAEHI O PBMC 2{KRIZFH W\ Tik CD8" T Hifu
B, CD4" T ML, HLEKRIZMZ T, 247 B MIRBENFE Sz, B MluiEL S
HIT 4 DT L, SFTS BIEH THE I N TV ISG BB OV Bl i #f

(ISG-expressing B cells) (Li et al. Cell Rep. 2021), CD38, CD79A, JCHAIN D F B3
EWREMIEEE B MERE, CDI9 <° CD20 O BN 58> Naive B MR RE, I 72
B RY — b OV B AIREE L U7, S AEG] O MR O EI &L BEE 22 R 0 A
B, UANVABEDEW AGERE BIEFIZIHBWTIZIZE A EDN B MEEEICHES
TR, WEMRE B MRS KL HD, ISGHELB M bRitichiz, v
ANV ABED D 7o 72 CHERl & DIEFICIH W TIX, BEMEEE B Miaito
G M L B M EE 2N BEZE (2R S 4, B MBI RE O M & HLER RS> CD8Y T il fu Bt
NPTz, ZOMBBEDOFR T, 7 AL 2ENE VIR I E M AiasE B ARt
DIENZ CHER] & DIEGNIZ I W TIEMEL B HIfuRE & CDS* THfEiE N = ) v F &
NHZEBHLMNERoT, FMBEEED T A L AGEREEIS & RBLRE % ik
L BEMAEBMILEEICIZ Y AV ARBDBHEF IS VMRS ETENLD Z &N
Do Te N, FOEIEIT 50% KM THh -7=, F72. XBP1 X° JCHAIN 72 & D FE B
=V BELTW DB ISG DI BN E W ISG R B B ML Tk v A VA & MO
FELBHEFITE2 o772, W s 2 b B MR X SDC1/CD138 F&BLE| A KV M



MIZH 0 JEEME~D bR BT OIEFMITH H 2 & % 3L FF L 72 (Suzuki ef al.
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{EEEMEIZHE N ANV ZAEMED L IFEZERBEEFICEMLL TNWDZ 2R L
7oo — . ISG % HL B HUREREIZ 7 A v A EZ MR RE & Ll RBAE 2 /ROl b b
59, ANV AEZMEIFEONATREMNEEZ R Lz, 20X 97 BRla#t b oiEm & o
Y hr—F % Z LT SFTSV ITIKAFT DI EHIEI N T 5 AlaBtE &2~ L7z,

BEMRIZBIT 2 U A V2RO BERYT

SFTSV ORI ZMRIAT D720 0 A NV A X XTI EIZEH LT EMEZH
WEEREED T, X7 VA DTV RE LRI (NP) 1, VA NAT ) AOERE
CHBENIMO TEETHIND, 207 et RADOMRIKITH D0 F A B =X LITK
SREL TR THoT, TZTHXAILI, NP OFEELRETF—T7REEICERT D Z
ET, UANRYT ) AOIBE LEMD A D= A LEZHLNITHI EE2HBIC
e % BiAe L7z, SFTS Liif& D7 =¥ U A /LA D NP 7 ) LELH| % Ll fgtr L, 7
YA NATEEIRGESNEXTF FEF—7%2RELE, RIELEXTF K
BANCT 7=V BREPBEANL, VR—Z—7T vt A 2HAVTERE - 855 %2 5
Lz, &6, AELEZ NP EF—7DVREX X7 E (RNP) £45 - HklcE
JLEENEEZTA T AL AT T T v T, EVA VBRI IT D EEEE
TAINVARRRL T A (VLP) T, UANAZ U RTE-Z R EMAEER%Z R
etk O BIRRET oA BIOTA TN, ~—V T T v A TRHMEiL T,

NP % > /X7 ' D H T 4RGNK77,74KMS77,106RV 107,126 LPV 120 (Z /8 FE TR 17 S 407 78
WAERE Lz, 512 30YEGL33 & 245YRNLys D 2 D@ YxxL &£ F — 7 7 SFTSV T
FEAICRGFINTWDLZ A2 A L7z, YxxL EF—ZITEED T A )L 2 DRI+
B EHFICEETHL LD ENWE SN TW D, 30YEGLs3, e4RGNK7,
74KMS77,106RV 107 D T T = VEFRKIT . U A VAT ) b OERE &8I 2 BRI
T &7z, sdRGNK77 IZHEBLZ O b ORI|E STV | 15 - R OGIEHKFIXE
F—TICEIV BRI ENEZIONT, £, BEREEICLY, ZR6DET—
TERMKIZEBWTSH NP-L X X7 EMOMAEERIIRFEINALTWDZ ERb)o
oo BAIIFFICYXxxL EF —7IZEFH LT, L VEEMARMENT 21T, 30YEGL3; 28 5
ROERE. « HRIZHEHT2D1L30Y THAHZ EEZHOLMNIT L7, 245YRNLygs 1220
TIEVAR—=Z =T oA TEHELWEERTFTZRBDR0 o7, VANV AR O
e FENBENZ ERbrole, 22T, BfE, BAEME YxxL EF — 7 EHRIC
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2023 General joint research report (self-evaluation)

Research project name : Discovery of anti-parasitic hits from the UFRN synthetic compound
library
Project number : 2023 — Ippan— 17

Applicant name : Associate Professor, Pharmacy Department, Federal University of Rio
Grande do Norte(UFRN), Alessandro Kappel Jordao
Joint researcher : Associate Professor, Dept of Molecular Infection Dynamics, NEKKEN,

Daniel Ken Inaoka
Amount Allotted : 600,000 yen

According to documents at time of application
(D Research Purpose
The final goal of this project is to develop an anti-leishmaniasis or
anti-trypanosomal drug from synthetic compounds. As the initial step towards
the drug development, during this project (1 year) we will focus on identification
of active synthetic compounds against the clinically important stages of these
parasites (intracellular stage of the parasites). Once the active compound is
identified, the functional group(s) important for the bioactivity will be further

investigated by structural modification.
@ Research details

The duration of the project of antiparasitic candidates from organic synthesis is

two years, and the detailed research plan as followed:

Year one will be focused on organic synthesis with different scaffolds such as
naphthoquinones and triazoles. The synthesis methodologies proposed features
have been previously reported in the literature. The reaction steps lead us to
believe that it is possible to obtain the planned compounds. After preparation,
all compounds will be purified, and their structures characterized by

spectroscopic methods.

Year two will be dedicated to evaluating the antiparasitic activity of
synthetic compounds. Finally, these compounds that will be confirmed as the
responsible for the anti-leishmaniasis or anti-tripanosoma activity observed in
the experiments. Next, the structures of the identified molecules will be

selected for derivatization at UFRN and to proceed to structure-activity



relationship stage.

Table 1. Research detail.

Research Activity

Details

Preparation

Organic Synthesis of compounds

Isolation and purification

Work-up and purification of each synthetic

compound

Structural Characterization

Structural determination by spectroscopic
methods such as NMR and IR

Anti-trypanosomal primary hits

Screening at NEKKEN, using the Luc2
expressing 7. cruzi (Sylvio X10, CL Brener,
Tulahuen, and Esmeraldo).

Anti-leishmaniasis primary hits

Screening at NEKKEN, using the RE9h

expressing L. major Friedlin strain.

Cytotoxicity evaluation of primary hits

Assay using 3T3, HepG2, and macrophages
at NEKKEN.

Evaluation of parasite’s mitochondrial ETC

as the potential target of the selected hits.

Evaluation of the selected hits against the

mitochondrial respiration using live

parasites, and inm vitro using parasite’s
mitochondrial fractions and/or recombinant

enzymes.

In vivo evaluation of the selected hits

Research Activity

In the

bioluminescence of 7. cruzi and L. major to

vivo 1maging system using

evaluate the therapeutic efficacy.

Details

Structure-activity relationship of the

selected hits (2-3 hit series)

Molecular modeling tools will be used to
determinate the important chemical groups

in bioactive compounds

Evaluation of anti-trypanosomal activity of

newly synthesized derivatives.

NEKKEN, the Luc2
expressing 7 cruzi (Sylvio X10, CL Brener,
Tulahuen, and Esmeraldo).

Assay at using

Evaluation of anti-leishmaniasis activity of

newly synthesized derivatives.

NEKKEN, the

expressing L. major Friedlin strain.

Assay at using RE9h

Cytotoxicity evaluation of newly

synthesized derivatives.

Assay using 3T3, HepG2, and macrophages
at NEKKEN.

Evaluation of parasite’s mitochondrial ETC

as the potential target of newly synthesized

Evaluation of the selected hits against the

mitochondrial respiration using live




derivatives. parasites, and in vitro using parasite’s

enzymes.

In vivo evaluation of newly synthesized |In vivo 1imaging system using

derivatives.

evaluate the therapeutic efficacy.

The research proposed here is synergized with research activity at Daniel Ken

Inaoka’s Laboratory (NEKKEN) which had developed several target assay systems.

The budget from the current proposal will be used to cover travel expenses to bring and

assay the purified compounds to Dr. Daniel Inaoka’s laboratory at NEKKEN and

support part of the research activities in Brazil. During the visit to NEKKEN,

experimental techniques to biological evaluation assay will be learned in order to

extend the research capacities at the Federal University of Rio Grande do Norte. All

remaining samples will be brought back to Brazil after data collection.

Such kind of integrated international research collaboration proposed herein will

advance the scientific knowledge in drug development targeting infectious diseases.

5.

@ Anticipated results

Me and Dr. Daniel Inaoka have started collaboration under the screening of
synthetic compounds to identify active compounds against Leishmaniasis and
Trypanosoma. An appropriate Material Transfer Agreement, and Technical
Cooperation Agreement between UFRN and Nagasaki University is current
ongoing.

Furthermore, in order to train young scientist, one of my staff (Rita Yanka
Pereira da Silva) is now engaged in Doctorate course in Federal University of Rio
Grande do Norte (UFRN) under Daniel Inaoka’s co-supervision. Currently, she is
conducting organic synthesis experiments to obtain new candidates to
antiparasitic and evaluate, in collaboration with Prof. Daniel Ken Inaoka
(Nagasaki University).

Output target for 2 years: publication and student thesis (Doctorate Degree).

Implementation Report :

@ Circumstances of Implementation against the FY2023 Implementation Plan

In the fiscal year 2023 of joint research, the eighty planned compounds from the
UFRN compound library were synthesized satisfactorily with good yields. All
compounds were evaluated against intracellular amastigote stage of Trypanosoma

cruzi CL Brener strain in NEKKEN according to initial planning. In addition,

mitochondrial fractions and/or recombinant

bioluminescence of 7. cruzi and L. major to




cytotoxicity against HeLLa and HepG2 cell lines were also conducted in parallel for all
of 80 compounds. Anti-trypanosomal activity against four 7. cruzi strains (CL Brener,
Sylvio X10, Esmeraldo, Tulahuen) by the TRP/AMA assay was also conducted.

@ Results (Results & Observations)

The eighty compounds from the UFRN library were tested against the amastigote
form of the T. cruzi parasite CL Brener strain using HeLa as the host cell. They were
also evaluated for cytotoxicity against two human cell lines (HeLa and HepG2). The
fifteen best compounds, which showed low or no toxicity and inhibitory activity
against the amastigote stage, were selected and subsequently evaluated for activity
against four other strains of 7. cruzi, (CL Brener, Esmeraldo, SylvioX10 and
Tulahuen) by TRP/AMA assay. This assay consists of mixing trypomastigotes with
mammalian cells and assess the luminescence after incubation with the compounds for
4 days. Four compounds (40, 43, 44 and 77, highlighted in red in Table 2) showed
activity comparable to the standard benznidazole (Table 2) in TRP/AMA assay.

Most of our compounds tested showed lower ICso values against TRP/AMA assay
than in AMA assay. These data suggest higher susceptibility of trypomastigotes (TRP)
to our compounds than (AMA). Interestingly, several compounds displayed different
degree of sensitivity between the 7. cruzi strains tested, an undesired trait for drug

development.

Table 2: Results of 1% assay against AMA and second assay against TRP/AMA.

ICso pM
CL Brener AMA TRP/AMA
(AMA/(TR CL CL
P/AMA)) Brener | Brener Esmeraldo | Sylvio Tulahuen

0.69 17.1 24.7 > 100 > 100 27.1
0.82 14.1 17.2 > 100 > 100 17.4
4.55 29.6 6.5 10.8 > 100 28.6




36.36 40.0 1.1 4.3 2.2 1.7
1.00 435 433 > 100 > 100 > 100
1.58 39.3 24.8 49.8 > 100 75.3
23.76 40.4 1.7 3.8 2.6 2.3
47.37 37.9 0.8 2.5 2.5 1.2
0.74 28.0 37.7 2.1 39.6 25.0
14.54 45.1 3.1 2.2 3.6 2.1
1.52 23.3 15.3 17.5 17.1 20.4




4.88 40.5 8.3 4.4 > 100 8.6

30.90 30.9 1.0 0.8 0.9 1.3
0.70 25.6 36.6 3.0 58.4 50.7
5.55 37.2 6.7 9.7 53.8 28.3
0.77 1.0 1.3 1.4 1.9 1.8

@ Announcement of Results

The results are still preliminary, but the expectation is that a publication in a

scientific journal in the area of parasitology or medicinal chemistry.

6 . Self-Evaluation

I believe that joint collaboration in this first year lived up to expectations. My
participation in the experiments was very active with the planning and synthesis of
compounds from the UFRN library. Furthermore, my visit to NEKKEN was very
important for carrying out antiparasitic evaluation tests on the compounds. I learned
a lot while interacting with researchers from NEKKEN and TMGH at Nagasaki
University. I also had the opportunity to present a seminar and publicize my line of
research in the search for new compounds against infectious diseases.

Although planned to be conducted in Year two, we could not test our compounds
against L. major strain due to the contamination of the parasite stock. We are planning to
re-transfect L. major with the plasmid aimed to integrate the RE9h-mNeonGreen gene into
the genome of the parasite. Once the transfectants are ready, we are planning to evaluate

against the promastigote stage.

7 . Achievement Level (Circle one from I ~ IV below)



I (Few expected results were achieved.)
I (Not fully satisfied, but certain results were achieved.)
@ (The expected results were achieved with full satisfaction.)

v (Even better than expected results were achieved)

Explain your evaluation

As initial planned, Year one was focused on organic synthesis with different scaffolds such
as naphthoquinones and triazoles, and the biological activity focused on Year two. However,
we could prepare the 80 compounds earlier than expected and proceeded to biological

evaluation at NEKKEN, which can be summarized as explained below.

T. cruzi: We could assess the activity of our compounds against AMA (Cl Brener) and also
TRP/AMA (four strains). In addition, the cytotoxicity of all 80 compounds were investigated
and we could obtain 4 best candidates from which 3 are triazole derivatives (40, 43, and 44),
and one sulfonamide derivative (77). We did not determine the activity of our best hits
against mitochondrial respiration since there were no naphthoquinones amongst the best hits
(naphtohquinones, such as atovaquone, are expected to inhibit the mitochondrial respiration).
In vivo imaging analysis will be carried out after structure-activity relationship study, and

scale-up compound synthesis (~50 mg synthesis).

L. major: The activity of our compounds against L. major could not be conducted because of
potential contamination of parasite stock. NEKKEN’s group is currently planning to
re-transfect the L. major strain with pLEXSY-PAC/RE9h-mNeonGreen aimed for integration

in the parasite genome. This activity is planned to carried out in Year two.
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1.

2023 General joint research report (self-evaluation)

Research project name : Isolation of treponemal DNA from household insects in
villages endemic with yaws in Ghana

Project number : 2023 — Ippan— 19

Applicant name: Associate Professor, School of Public Health and Tropical Medicine,
Tulane University, New Orleans, United States of America, Yotsu
Rie Roselyne
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Professor, International Health & Medical Anthropology Department, Nagasaki University,

Taro Yamamoto
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Parasitology Department, Noguchi Memorial Institute for Medical Research (NMIMR),
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Bacteriology Department, Noguchi Memorial Institute for Medical Research (NMIMR),
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Program Manager, National Buruli ulcer Control & Yaws Eradication Programme,

Disease Control & Prevention Department, Ghana Health Service, Ghana+Konama

Kotey

Department of Control of Neglected Tropical Diseases, World Health Organization,

Kingsley Asiedu

Amount Allotted : 400,000 yen

According to documents at time of application
(D Research Purpose
Background: Yaws is a highly contagious neglected treponemal disease mostly found in
rural settings in warm and humid environments of Africa, Asia, Latin America, and the
Pacifics (Asiedu, Fitzpatrick, & Jannin, 2014). There is still a considerable knowledge gap
in epidemiology of the disease within Ghana, and no study has been conducted in Aowin
municipality in the western north region of the country to date. Recent studies in Tanzania
(Knauf et al., 2016) and Papua New Guinea (Houinei et al., 2017) have highlighted the
importance to address the role of flies in yaws transmission. We will provide a profile of
insects collected over a 3-day period during a cross-sectional survey conducted in villages
of Aowin municipality from February to March 2022. The findings from this study are
expected to provide a clear justification for the need to give attention to the role of
household flying and crawling insects in the transmission and dispersion of TPE.

Importantly, this may devise some strategic options in the formulation of preventive and



control policies for yaws eradication.
Objective of the study
In this study, we are exploring the hypothesis that household flying, and crawling
insects are mechanical vectors for the transmission of TPE in yaws endemic villages. Our
objective is therefore to detect the presence of TP DNA and describe the evolutionary
relationship between TP sequences of humans and insects.
@ Research details
1. Amplification of Treponema DNA in insects, for confirmation
In this proposed study, we will target three additional genomic loci tp0619
(Godornes, Giacani, Barry, Mitja, & Lukehart, 2017), tp0574 (Marra, Tantalo, Sahi,
Dunaway, & Lukehart, 2016) and TprL (Mitja et al., 2018) to achieve high sensitivity
and specificity and to firmly confirm the presence of Treponema DNA in these insects
that we have collected. This is necessary because, out of the 18 samples collected from
the 27 clinically and serologically confirmed participants, we successfully amplified 12
tp0548, 14 tp0619, 6 tp0574 and 15 TprL genetic markers. The TprL gene is the most
important as it can discriminate TPE from other Treponema subspecies (Mitja et al.,
2018).
All procedures described here will be performed at the Institute of Tropical Medicine
(NEKKEN), Nagasaki University.

2. Data analysis

Amplicons from humans and insects will be directly sequenced on an Applied
Biosystems 3730x]1 DNA Analyzer (Thermo Fisher Scientific, MA, USA), with Applied
Biosystems Big Dye Terminator V3.1 (Thermo Fisher Scientific, MA, USA). Sequence
alignment will be performed with MEGA7 software and compared to respective
orthologous sequences (Treponema pallidum subsp. pallidum, TPA and TPE reference
strain sequence data) available in GenBank using the standard nucleotide (nt) BLAST
search option at the NCBI homepage (http://blast.ncbi.nlm.nih.gov/Blast.cgi).
Phylogenetic tree reconstruction will be conducted using sequences obtained from
insects’ samples, human samples as well as TPA and TPE reference strain sequence
data in the GenBank.

Data from the study-specific electronic database (the eSkinHealth application) will
be transcribed into Epi info for initial analysis. R studio will be used as statistical
software. Categorical variables will be expressed as proportions and presented as
frequency tables, graphs, and charts where appropriate. Qualitative PCR results
obtained from humans and insects’ samples according to each gene target will be

expressed in proportions and tabulated.

@ Anticipated results

From the results of the initial survey, we have data confirming the presence of



Treponema DNA in humans. If the results of this study can establish evolutionary
relationship between TP sequences of humans and insects in these villages, our data will
be the first to provide clinical, serological and/or PCR evidence of yaws in patients and the
presence of TP DNA in insects collected from their homes. This will provide new insights
and a better understanding of yaws transmission; perhaps highlight the need for vector
control in its disease control activities. Yaws is the one of only two diseases among the
NTD list that are targeted for eradication by WHO (another is Guinea worm). However,
this is not easy to reach. There is no preventative measure for yaws other than MDA with
azithromycin, and introducing a new control measure - vector control, may push a way

forward to reaching this ambitious public health goal.

5. Implementation Report :
@ Circumstances of Implementation against the FY2023 Implementation Plan
With the support of this grant, we conducted PCR targeting gene regions specific to TP
and TPE using DNA extracted from insects. We obtained single-band PCR products, which
were then subjected to Sanger sequencing with primers specific to these regions. In this
study, since we used DNA extracted directly from insects, most of the extracted DNA was
of insect origin. As a result, the Sanger sequencing revealed that most of the PCR products

were amplifying insect gene regions that closely resembled the TP gene sequences.

@ Results (Results & Observations)

An entomologist morphologically classified the types of insects captured at or around
the homes of patients who tested positive with the rapid diagnostic kit. The captured
insects included Sciaridae, Drosophilidae, Formicidae, Tenebrionidae, Dixidae,
Limnephilidae, Curculionidae, Culicidae, Muscidae, Polycentropodidae, Gelechioidea,
Alydidae, and Miridae. The number of species captured in a single vial ranged from one to
six, suggesting that no specific insect species is necessarily involved in the transmission of
bacteria. In this study, DNA was extracted from each vial. While it is not strictly possible
to identify the bacterial species attached to each insect species, this finding suggests that
the type of insect, particularly the exact species of flies, might not significantly influence
the transmission of bacteria among patients. Future studies will explore protocols to detect

bacteria attached to the surface of each insect and bacteria present within the insect's body.

We performed PCR and Sanger sequencing using DNA extracted from flies. However,
due to the high concentration of fly-derived DNA in the samples, the sequencing of PCR
products revealed the amplification of non-target gene sequences. Subsequently, we
attempted to detect the TPE genome using next-generation sequencing. We have now
obtained the raw data and are currently preparing for analysis.

In the future, we plan to extract DNA not directly from the insects, but from the

washing solution used to clean the insects. This approach aims to minimize the



presence of insect-derived DNA and focus on extracting bacterial DNA attached
to the insects. From this extracted DNA, we will then attempt to identify

bacterial species using next-generation sequencing.

@ Announcement of Results
The research results have not yet been presented at academic conferences or published

in academic journals.

Self-Evaluation
Although the Sanger sequencing did not yield appropriate data, we are currently
analyzing the data obtained from next-generation sequencing, and we assess that the
research is progressing smoothly overall. Furthermore, we have identified areas for
improvement, such as the method for washing the insects, and we have gained sufficient
knowledge for future steps. Detecting TP genes has been reported to be technically
challenging, but we will continue our research to elucidate the transmission mechanisms of

TPE, aiming for the eradication of yaws in Ghana.
Achievement Level (Circle one from I ~ IV below)
I (Few expected results were achieved.)
@ (Not fully satisfied, but certain results were achieved.)
I (The expected results were achieved with full satisfaction.)

A (Even better than expected results were achieved)

Explain your evaluation

(If you have already explained this in section 6.Self-evoluation, you may skip this question.)
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fw B L ONEH R BEBEKO iPS MRS LFE L FMas LA LS
A RZERW, BV~ T ) 7RAZ RSS2 ERRZ/LT D,
JFIE T BT 2BV BV~ Z U 7 i o0 L R S L OMR T HE BE & o BEfR & fiF AT 3
Do
JHF i 5080 el oD S O AT . R TR & 43 AL 5 0D B3 BA ~ Bl BT B VE L o0 B iy & B ST 9 %
ks
t b iPS HifE
{5 # FR Sk iPS Sl Ao i
FEAF BRC i ARE  DOHPS0063 (&% 5 201B7) @HPS1046 @HPS0354 (& &% &
585A1)
BRI NIAR IR2201-A
P2 FRVRE BRI iPS Ao A
NAFLD &5 12k iPS MIfa bk ARBFZEFMEIZ & 72 0 B ST E,
WAT — VB~ 7 U TR (Plasmodium falciparum)
NanoLuc 5 X OV GFP ZfEFHWIZHI T G~ Z U T RR VKR —%—F 4 % H
TDH,ZDVR—FZ =T A U PEG LT~ F T ORI AR e Y A MR R %
I Yas pE
Ak
bt b oRRY M BEEEER A & o iPS I KR S T
KAYM 9 mL ZEHL L, Lymphoprep % H ) CHIBEER &2 B9 5, % O A7 HEZER )
. VA ML ERM UM RSP C 5 ARAIREET S, MEZERL,
4D-Nuclerfector (Lonza) ZHW THIH{LER T2 HE A%, HBlL7zae=—%2t v/
Tl h, BN E RO L HERREE o CHEUESE L, 4 R E ORI oW TR
fig 7 35 & % Short tandem repeat (STR) fE#T 21T 9 (ShiE), EH 2@ EKBS LK)
—DOBEEHRERFFL WD MR EZ iPS Mgk LTA Ny 795,
t b iPS fl AL 2> & O JF RISk EEE (X 1)
B hiPS AR D A N v 7 AR L, RAO(LETHL T S HIREE R LRIV 5, IR
25 2 A H LU O #i i & 96-well plate 12 2x104 cells/well THERE L, B AL H1 %2 W TR
PENREMIRIC b S5, BonMiazmly L, MIEEE L2 2 CHEMRE L%,
iR DR [ o7 2L A I




iPS cells Definitive endoderm Hepatic specified endoderm Hepatoblast like cells

o po [ ’O — ‘\, \
.‘..o-i e C%‘r? e .J e BIPE T R %
Day 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Pass Pass MC MC MC
Base Medium: RPMI1640+GlutaMAX+P/S HCM+P/S

B-27 supplement (VitA-) 2%

KSR 5%
DMSO 1%
Y-27632 10 pM FGF4 20 ng/mL HGF 20 ng/mL OSM 20 ng/mL
ActivinA 100 ng/mL BMP4 20 ng/mL
CHIR99021 3 uM Valproic Acid 2 mM

B4 1. & b iPS Ml d kAT IR O fER 5L  (Katagami et al., 2020)

R 5 R O in vitro J BEE T /LKA

O BRENRHET L
JFHIAE T, BEE 722 & OB LRk~ D W ERAYIIL 72 £ CHRIBE N O Il iE &2 21k
T 5, MR OMREHICRES LORBEYMAEEZ T LA VBEEZRML, N
HiE &2 NS5, PHIEEZ LG 202 1] L7 B8l e & Ml N IEE
BOEMIZED A A VB~ORI)ISZFAMT 2, 558 Lol 6. 5Bk 4 FH
L7 FOLCHIEIZ L A8 I FET D RE 295, BERIEICED RaLr 2T
— b, PVEREE . @%M:VX7m—wk;U@U/$m®E%MELvmﬁm%t
D OREEREE ., @5 NHKkO iPS FFMIME & ET v o — VIEREYERF R . (NAFLD) |
FH kD iPS Pl & CHERIM L., BT OREFRRET VAR T 5,

Q@ HERHET LV
FFPENIREER] & CoMEFE L7-Milez . 7L a— 2 PRI DMEM/F12 28 55 Hi C 1 3%
LIFfifaic b sg s, Zva—27 ) —T5 HEEE LK, 7 a— 2AEINEE %
Bz T4 BRIk GERE R T 5, BONMEEZ L, @B I vt s )
a—SFUEEPERT D, FARICEELZMIE 4% PFA THEE L T PAS 6 L., HE
fRfrick v 7 ) a—rr B2 EET 5,

AN 7 A4 ROER 3D #55%) (4 2)

ERiPSHIfRIZ, APy 7 BEIRLEZLOZ 5 BAZ LI RERE L THEHAT S,
DHMAERAOCCTHE M E LZb D% 1x105 cells/em? 725 K9 ICHEE T L— MTHE
FEL, AP CS HREEEL TCA 720, 2K ESES, BE 6 HHIZ, Bk S
NicA7xzvaA RERINL, 2—T 0 Z7HO R v 7ICEH AL CTHEREET 5, 0E
P20, TAT I OB, CD166 BT R MR MR X OV CD68 Btk 7 v 28—
AR AR I D FAE 2 MR T D




Single cell

disociation i .
_ " Liver Organoid
iPSC/ESC Foregut cell Organoid canaliculi Liver
® formation formation maturation
—_— ®
ActivinA FGF4 FGF2 RA HGF
BMP4 CHIR99021 Storablé EGF 0SM
VEGF DEX
\-P e CHIR99021
A83-01

2. EbIPS HIBEHRERA LA /ARFDEE A% (Shinozawa et al., 2021)

BB~ V7 HRRARe A b EAVEIFN ORI

A~ T VTR LR—F =T A DHA N A N~ XTI S5, K
5 14 BRI D 21 HRICANYZ T OMEERIRZ R L. 2 OPICHFET D2 AR Y A
MO R ZRINT 5, MM L2 ARe Y 1 & ERRoFETHEDR LIRS X O
FNT A IR EE D, M~ 6 1 B, 3 Bk, 7 H#%, 10 HEIC L
N——BafORBEzE=F2—L AN ORELFMT 5, WATL TRBRFZ 37
Bzt aHuikE Wiz e 2470 JFAN R R o BN IR R & v X7 B
DHRBLE TN 5,

% E R
Katagami et al., Stem Cell Research (49). 102925. 2020
https://doi.org/10.1016/j.s¢r.2020.102095
Shinozawa et al., Gastroenterology (160) 831-846. 2021

@ FRINDHHR
b b iPS M DAL FEE LI AT AR 13, ATRE O ZEAHY 2 B e 2 SRBR == Tl 5 121
PTEDHY— vl d, SHIC, SRR TH/HONDIFANT /A Fix, Ptz
(SN KD AERIZUT VR BE T TR BE SO0 SRR AR W 26 D O T AR W RO R AT &
AIREIC T D, RARFFAY iPS MRS ORFANVT 7 A FERL, B X OYWREHIITHE
FEDLZAFEBLTELT MABMHEEAEZ invitro TRl T2 720 O E T VST,
RO TR L ORBREOHBICE W THELRKE 2 F-o, MILREHEESE T
. FEl A LW E SNDREOEEICOWTERNMT N AR THY , T4 LT
JA RN~ U THBZERESE, TOROBBLZEHTE 52 &b, AR
i AEOREICE T N D, O AEBKREBISER T 5~ 7 U 7 i oG ket o
BV, T~ Z U 7 LTI O REHERE L OBREZ S TE I, YRS
WoO—BrE720 | BRFEOBRFICHTEN D, AL THET LTI - T4/
A FEEET VT, D T A NV AMERBFICSICHEEZ AT S Z L AR TH D,
WRFERME 1 4R H IS, ATFATEEAIIE O SO R A7 2SRRI L7z, /BB E O H Bk K Ul
JF A VR & T OB RIS TREIC 72 0 L X 0 2SR RFAl R O SLAWIFF T & 5,



5. &
)

it e 75

A5 (2023) A SN FE RN kE T2 TSR I
b b iPS HHAE A B O FFHE > (L 75

96 well-plate &M W7ZAFMIO 3 bFHE A | EEOMIKZ HWTITo 7,
L LT, EYERE 201B7 38 X OV HPS1046, ZAMF CTRISL L7724 Y U F v 4 R
9 H? IR2201A TH 5, DY Katagami & D HIEIC L D PO AL F~—T
—Z MR T E D, IR2201A 1T LFFE G DM ORK X 0 A EH <, WIRZED
BT /6t A, LB EREM 11 HE CEBZEK L, MR %
WZ L EBRE L, LA 3 B E ORISR O Z2 R 7,
~ 7 U TR O REGEE R

BB~ 7 ) TR R A W R RN EBINEE L 0 Sk BRI A B
THEEFEL WS~ 2A~F U T (Plasmodium berghei) % W TRYLEERZ 1T -
e 7 UTHBOEBEAY 2 — b, AR A MER~ZBFEOX A I
THEFMEOREEBA SV 2a— L EeAbE Db ERRETH- -, F— LR THRF
L ARB Y A MREREICF a2 2 bsh G2~ 5 11 HE~15 HOMIZR % X
INERBMAERFE L, ARy A4 MREUCE LT, EHT 28 (i) o
BEt, vz b oRRe A4 NEROBREITo T,
Z O it kR E

SWRICEERICOW T, BMPEHARRER TER VWD ERRE LT ke (OF
) ICBITTAMEENEINL TWD EDFBREAFLEZZ ENE ., BAERK
WEBHT 7y b7+ —L L LTHYLL2OH D IRITHERDOKEL 2 F
HELT, —hH, ZREETNVORBETHDHANVT /A4 FHLEHORESRER L
LT, MR Z MRS RN OB AN OWT, HFRIE & EITHREO K
FHCEF LT,

R (G R+ 5 %2)
b b iPS HHR A B O AT A4 (b5

SACFEERRAA 3 B BIS, MBEAITLD 1/6 1IChRDEH>FmR LTI L=, Zh
XA 7 AR E B RIS HE - THR D L 201B7 & HPS1046 |%Z D 1% i Pk 1 il fa
DNBEIN U723, TR2201A (32 2 H A SRR L 0 Ml A £ < 2o 72, bk
ERMA 11 BEE 16 B HICHEREOEZIToT LA, ORIZHRINS F~—
—ORBNEL, HHROEZETHL T LT I ORBNER R,

SALTEERRMANS 11 HBEIC, MEAERL WA TABIEINZZ b,
3 HHOMARBICHIEZFHEST S Z LK VEEEELZ R EERRFET
D U/6MINE L BT, 1/8, 1/10, 1/12 25 X ) ICHEMEAZRE LZNZIC
BRELEZEZA V12 FETHRT D E 11 HEHORATY 2 VORI IZEBEN T,
ZTOHOEBRICHERT HICITMEB AR ET AR ER o7, 1/8 TIX—EICEE
DAHIL, 1/10 Nl /MigRE L E 2 bhi, 11 HEUBKEDL., Z oMK IT X
SHIFE L, AP RTAA A~ — D —ZHR LA, ORIV LRI T L
TIUNEB L, RAFMRE 2T WD ERRB IR,




UEDOFERN NS, BYPEEBRO T T v F 74— L TIR20IADHFLETHD &
DORPE LN, ZOMBKTEMA Y U ArThy, A%IiTe b iPS Mija L
U T DRMEMRAT 24TV, N 7 108Gk L TR T 2 2 L 2 a1 5,
~ 7 U TR O Y ER

~ AT VT RE (P berghei) DOfkRBHIENG 7 B2, iPS M5 D
SR b B 2 s Lc, AR e Y o MREUZ, 0 LFF SRS 11 HBIZHEY L,
BEMIZZ M L [RIRF & e o 72 2 L O YK P IC BRI L 72 AR e ) A b %2 % L
JlZ#&FE LT, AR Y A MRBUZHE S H 9 5 RPMI1640 no glucose & F{7T L.
b5 A @ RPMI1640 S Z8 5% Hivds OVl Ba £i5 FH 1%t HOM 23 s it & U TRl A vl sE
MEIPRRFT LT L 2 A HM THEZRS AR Y A4 MRIEBRTE L2 Enboo
Too MEDOEBRTIZ, ARBY A MEEHE HOM IZHEIRL Y v > MMe, EEARL
T — MM T 52 ECTMlaICARRr Y A M EmEE LT,

1 [B1H O FEBR T, 96 well-plate IZ 1000 sporozoite/200 uL/well & 725 X 9
ICHEHN B A I L SN D 48 BER, COu A v ¥ a2 R_R—Z |[THE L1-, iz
Ny FTErZE®. DPBS T 2 HIPEEHHZICH BB CHE L7z, 7L — MIIXER
BA%A 6 HHTIZ 4000 cells/well @ Huh7 Z#EFE L, [FERICA AR Y A M2 BREIE
Z N % Positive Control & L7z, 2 MBEDOERTIX, AR YA &% 6000
sporozoite/200 uL/well & U7, BAMEEBIZIL Y = V2R ZIKEFE TITV, GFP
DOXEEET T LT, BENRERINT- o Ve SN S8 G,
R ZM L7z, MRER1BLOK 3 ITRT,

RLARRY A MBESHR SN Y = LK

Exp.1 Exp.2
Cell line GFP Posi. Total No. GFP Posi. Total No.
Huh-7 24 24 6 6
HPS1046 6 26 - -
IR2201-A 11 30 46 49

Number of GFP spots

Huh-7---  13+3.8 /well
hiPS-Hep--- 1~4 /well




Huh-7 IR2201-A

x40

x200

X 3. AARnw YA hEFE 48 FFit D GFP iR

[ %3]

FEROFER G, ML TR2201A DNEPEFEBR T 7 v b7+ —2E L T#H LTV
TENRB I, ZOMIKEE R R A RE L, BEEL R ESE D L
FRCZE L CEREITAD L ORMT 2 LN AB L E L5, HuhT &y 5 &
TR A~ /3 FRE DR L o = ARSI TR > TR ARa Y
A M DEMBEEN/ NS RolZ ENRKE L TEZXLN., MOEEESMES
MRt LHE Y e §25 2 & CRREROm ERWRGFTE 5, TR biFEIc A
T HEHIN P berghei MO EIL L L THEHAIEETH 722 &%, B~ T Y
TaRIZLOMDO~T U TJRBETEH RO R CTREERPITZADZ L 2R LT
AV

R DN T

F o3 AARFERFESKRS (FEHLHEKX - 202443 A 9, 10 H) IZBWVWT, K
e 2 DR E LT,



6.

ENSRR

b~ iPS MR B OAF MR AL FEE R M L L, AR m Y A b gREE SRR i T RE
Lo le, BEOMIKIZ OW TRME 21T - 725 K. T ~D ki SR, ML
Doy 2R, IFRTBRAR 2> & B AT M IC EL R E L/ KRIC L o TRARY | 5%
FBROBWIC K > THEMAT 2MEKREZEIRT S W00 OFMENRR ST,
~ 7V THBICHTOEZEEBZRB LSS, VBRI ROSVERREBETSE
LAREMERHY, THIFASEEORES R TH S,

MFFEBR AR 1T, &0 BRI WSR2 FH T 5720 ZIROCEE R IZ B 1T D YL R 8 5L
ZREL LD, TR E TORBERMRELN L VRN TH L L ORMITEY |
BRI ZZE Lz, BB~V 7 HRRZHWTOERRIZIES o2 &, 3
BRI K VR EREOSLD LT AL EICR Y FREMG 2 30E LIETRHEMENE
Clel Lt Lotz 5%IT. Thoa2E 2T, ZBEL CRRFERLE
MTEo7 7y b7 —LBEOLDOMEBORGZED D,

L ERE ([T O)

| (FTHIORBIXITEAEERL R T2)

@ R 17 5 78— 5 0 B 5 5 2551 B 7o)

I (PRRBY OREZET NI
\Y (PRUEDORRZZET BT

iz & LBl (T6. BN TlE~THIITEMA)



4.

S5 (2023) FEE—RIEFRPERE (B CFFMH)

D 4 Har U AR (SARS-CoV-2) YL ICHBL T OHUE R T U A

NZFUR B LR L R BIZ DN T DRFZE
OB E 5 2023—Ippan—21

AR R F BRI KT RBEIEAI Hi% Kl 2
L[/ o 28 F - BRI KT RFEE B IEFER SR Bh# AR AT 36
LW ® #3560 TH
BF 22 51
@ MF2EHB

ABFZETIZ. LC-MS/MS % 5 M B OFUR-FIEE A K (EEEER) BiTiE TR
FE i L, BIERE (hiEkzal) 2 WITEHERE THREMICHED N
LPEPENTHS LTV 5 (LT, BRHE) 28 ET 5, wIZ, BHHE
DA LC-MS/MS TERE « mEEITERT S, PRI OB S THIB LW
EHBETLETHRINDLTZD, BKRHBORE L 2D, S5, kL BTN
METOREEEEROMIT T b—T%25ET 5,

WF 78 A
ERIDEIN //\7%?@*%%[5 (2021 4F i 3 [F) B 52 2 ~C 92 fi 5 7 )

HRPURIZLA T O 2 @Y OB, BIERE (BEEzET) H2DVWILE
JEAE OMIGICR RO I ITRFNAREZEZLZ b o TEHEEICHRE S 5 BHR %
RBET D,

DEFMOLEE LT, EELRE LBERF DK 21T, BEHSTITIARKEOD

Wiz b &I2AT 9 2, ABRf&ICEAE=SEIEICEP L 72 /A, iﬂ“é%ﬁ IZHYE LR
FIZOWTIE, WERA LR A TOMKZ L THBIER., HEFICHEAAND, 22
. BEIE - BJE DO EFRIL, Coronavirus Disease 2019 (COVID-19) Treatment Guidelines

(NIH) 2% 9,

2)[F —BE WO IE L LT, BESBE=STRE GRBERTD) OB TORF %
3 5,

ZOEBRTOUANAFIROEEL LC-MS/MS fifr & 7 — 2 R— 2B TITH, B
R 5 B vz MS/MS A7 kL% ViralZone % 72 1% Uniprot IZJL# T 5
BUNRIBT—ARXR—=ALWMEL, KNTHELHES LAEEAEEZEEL TWD
TANAR LRIV —FRET D, o, MEAORX K IeEEZZE L., EMB X
MEETERE S SIRITE (W, RARMER., A7 l) bMRT—%
R—RZED D,




H PR & ORIE (2022 4 B 3 [FIAF 28 & C 52 Jit 7 A )

HOPR OFEE %2 LC-MS/MS T—FICEET S, Bon-EEMEICHOWT, &E
JiE - BIEBEB Ol E - ITEESERIE CORTBZ LB 2TV, BIEE & OFENEL
WHRT 5,

2023 FEILFEMFFEE CEMBET H2NEILZLLFO#ED

HiHR oo v h— P4 E
HELEGEEGHRICEEN BUFUR E BN R B EET 28y (8 h—7
XTI M7 OEBENRFESE 10 [EREOER) #28BHACTEARAT S, Ik
NU 7y CTEEFREIE L LC-MS/MS fi#EHT T MS/MS A7 ML %255,

TR & B = A F SRR & o BAfRE

AL AT VXY — LENTEO B R YE B E ~OISHMIEICRE L, B E S
WFZEFT O L3k —FiR (REERT ) 726 K HMEMFEREZR (507 7 78 i 4
o) LHFET Ty —H R EBRE OREEAIRENT (Parasite Immunol 2018) |
RNF ) AMEEWDOHFL R Y N Y — < [EEFAM 2R L TE e, YEMEIXZ O
WM E TS, A L7 ar 7 LF Y — MR T 72 SARS-CoV-2 DFLFALTNS
TER—TIFRELH T D,

TRS DR

B =m0 A L ZRGE O IR A PRE BB 2T, D D R RnEUR DS
THMREMN DD T T, PURN TR E 70 2 HEMESGE 2S BAEALIC 59 5 ATgetE s
s TVad, RERRKET 2EZBBEESHIERS THRETHLIE, i
U7 F BRI b OVEAE B OIRRIEB T O RAERIZ R D,



5. &
)

it e 75

A5 (2023) AR FE S F L2 69 2 FEMR L

R BRI EAERICRHA SN IR IEEESTELCH L, =8 h—7 &3

T h—=7NEETLIHRET, ZNERBAITHEAL T =TT F—=T i

rBEESNEE THRET 2 HEORF 2R Lo, REEIZVA LV AHKRLT
2t FHXZ X7 BHIR E RO ESRIZAN T T VREEAE (BRI
JROTE b =73 HH L TV L HHRER L ENTUEOESE) Z2/FR-RL, Tiio
EERa 1T oI,

TN —FEABEM DO 4 O DmEHEEKE T L (TNF a-Adalimumab |
TNF « -Infliximab, HER2-Trastuzumab, HER2-Pertuzumab) %{’E%L BRE R O fl
HESORND 3 DO4HEH (BS3, BS2G, CDI) & FLiRIZEL Sy (X7 h—7)
DALY A mﬁ(ﬁ@é&ﬁﬁﬁkmm\7v~Avﬂ7ﬁﬁWM)%w@&ﬂb
7. T — X ENTIZ1X Proteome Discoverer (/X— 3 2 2.5) [Z2FEE XN D XlinkX
A=, HERE A7 hvid, UniProt Knowledgebase D % X T — X R —
28 L DrugBank L0 7=, FETAREELEEAROTEY h—ICT 5 FERIT
VLD XXHkD> 5472 : TNF —adalimumab[Hu S, ] Biol Chem, 288: 27059-27067, 2013],
TNF « —infliximab[Liang S, J Biol Chem, 288: 13799-13807, 2013], HER2-pertuzumab
B LY HER2-trastuzumab[Rockberg J, Mol Oncol, 3: 238-247, 20091,

R GRS+ & 42)

IERTF ROX A7 (PUFE-CDR £72I13HJR-FR) &g+ 25 &, A—H%—
T = AR RWBS3IHUR-FR Z BT 2R3 H D AR—H—T — LQE N CDI
1X 4512 HER2-pertuzumab & HER2-trastuzumab THUFE-CDR # k3 2 HEHE 2N H -
7o FR X CDR L0 H ifAMic = h—7 b, ZOMBIEIR N LEEZLN
éoKﬁnf@ﬁéﬂt%%«7%k@ﬁﬁ@ﬂ%\u£®iﬁﬁifk—fk
LTHRESINTWDET IV BESI LI EZ A, TOEIBNEK L, in
LT, BS2G £ BS3 X h—7L FREZZEBTHZ LN TE, 2D DB
TFRPLEBE RSBV ZE N7 2RETEDHZ N>, Kik
EHWDZ T, HIERFICHAOREHEEEN O =T ZFETE 5 A he
PEMRR ST,

BB D T
FEBR IR ISR IR T2 TETH 5,



6. 1oL
AR S U G A 0 = b — 7 AT I 181 72 SRR B C L 7B 28
E Ao T, RIEE. T U b PRI A A R I o o T YA DA L
g O P D TR & BB DTS R C X B AR T B,
7 HERIE (TRMZO)
I (FFEIORRIZIZEAEEL SR T2)
(:) R 17 5 78— 5 0 5 231 B 7o)

I (PRREY ORREZZET BT

v (TRULOMREZZET SN



S5 (2023) FEE—RIEFRPERE (B CFFMH)

1. 8 & 4 VLV EXTOEFEFENEGEREICELT 586+ DOKREMT
OB & 5 2023— Ippan—22

2. I X FH:WERHEERE HR [ A+t 5
I [\ B JE & WINERERY  HEER FRI 22
WIKEERT ¥ 6 £/ TP NI N

3.k FE K450 FTH

4. WFIEEFE
O W E M

P e X7 (Salmonella enterica ssp.) OHIZIL, B hDOFZTF 7 ARLNRT F 7 A
DJRIKE TH 5 Typhi £ &L O Paratyphi A-C X2, 4 ® Dublin, ¥ ® Gallinarum,
F @ Abortusovis, 5 ® Abortusequi, K ® Choleraesuis & V- 7215 312 E VWV FF R
HEFFOMBGRENGFEL, TNENOHBEEICBVWTREXO S KL 23
ZENMBENTWS (Uzzau S et al. Epidemiol Infect. 2000), =D H CTHLHFEE L
E. B O BMEBER L IIEMER R CTh D2 H BT 7 A& 5l & 27 S. Gallinarum (SG)
DIFIEMEZ DN T ZALVE TN 217 > TE 7o, ABEIFIFHSR P TR E RRFHRE %
t, 72 59 (Shivaprasad HL Rev Sci Tech. 2000) 7-® . EEEEVZEFE%/A (OIE) ©
UZAMERICEEN, PRETOLRE R PHIE TEEBERICHEE STV S,
WITMOFE S LR TEEIENE L, MM ZMTHY ., S HICHERA - BINOBRAE
DRBIZEFESNRWI E 2RI, TOEPE - B - @S HEREA CHEML T»
Do BRIZHZ X EEEDBPARELTCWD T 7 U, HEk, FR~FHE 77 O b
EICEE BT 7 AFEEN % (OIE-WAHIS), 0 CTHHBOMBEPNE O L A
RV T AVE. TV AFxva NERALZ LR LETOLEEORERNTRITT
L. BROENBAE RO L2 6T HBEZF O EHIA~ O &S S B IR T4
LN DLH, ZNHDOERND . ALK OFEIIEGE - AR AZ I T L Lo
R CTCOBEER OB SO LRBEOFREL 7eo TV D, FLEANC X D1E#EIT
O DMIMIELZIRH TE 208, ERICH AR TE T BICHEAMNZ KL TH
EAINEIZFERD WERAEEPEHFELTCLES, 20700, EFEERTIIES T
TADET 7 F v (REK) BDHWHILTWD N, ZOMENRLZERTD, A3
T 7 F 2RO 2 PHHEORB AL EN TWD (Wigley P Avian Pathol.
2017), L2rL, TOfEMNERY 95 SG DIRFERTROEET 7 ARIEHITIZH T S
ZORENT EEEMMNEA TV, T2 TARIFETIE, FFEENINETITRHL
TEZRZBTFT 7 AORIEICED L SG O RE 7 OFEM 2R fEATICIN 2, & O R K 723
s R R LY NV ER T ORFHEICO T LT L0 T 5, ZOWFEIZLD | 1H




TEHRE Y VTR T OLEORIEIKF 2 ) & LI B 22 T H51E O Bl & HARIC D
BB AREELRD D,

WE5E N &

H&EREWHZER (MEFZE) X, B bORIZBWE ERFENKEEEL AT D
Salmonella enterica MiE% Typhi (57 7 ADJRINE) % &te VTR T OJFEME
AT ZBFgExt S & L, PR T BE OB F BAIEBAN 0w R AT I L Tw
% (Hiyoshi H et al. Cell Rep. 2018, Hiyoshi H et al. FEMS Microbiol Rev. 2018,
Hiyoshi H et al. Cell Host Microbe. 2022, Zhang LF et al. mBio. 2022), AWF%L T
X, Bila T X OfE ERFRAFIRMEICB T 2B 2175 720l YLERT OB
LA REEOIERL, £ 6 D in vitro=X° in vivo (= 7 A) (8T 2 956 R MEfENT % 5t
HLTWS72d, HEEEROERBEES LM EZE WM IR MLEATH D,

[92B% 1. S. Typhimurium ®~ 7 X TORFMEIC I T 5 85T X O % 5 O (2023)]
BT X3 SCDOFHITB T 2WFEMEICHFELTWDZ LIIHALMNIRSTER, BHE

FERW 2R EMICE S LTV AR S D, T2 T, INETHRET LVE LTS

A &3 T & 7= Salmonella enterica IMYEM Typhimurium (ST) &~ v RIZRBIT HERE

FXOBEEMNEZHANDL720, B X REHKEZ ST THIER L, v~ U X CTHEMEZFE

9%,

2B 2. WG X0 ERM~DES - B AREOFM (2023~) |
T FEBR CIEBE T X REHREREB BT, BARERBE CALNDLILOIRE

15 R Ak D H i S04 A7 BR ER D IR 2 £F 5 RIEBG N IT L A ERBO bR oTz, ZHid,

HEEOHRBEINEBRLICE > TRV, BELRINE CHOIHERNBAIGETH D Z

& ZoRe L GBS X KRBT R bR ~ D835 2 IN#E T H 2 lREtE 2 R T

Z 2T, Binf X2 SG ORI LM ~DHEFICEE LTV Z &2 b

T 5720, SG WAR, BisF X KEHB X OMEIKE in vitro T b ECARREIZ Y

%, BEKOMIES - BRARZHTT 2,

B 3. ¥ XU B X SMHEEAT 5 £ EEMo R FoFE (2024~) |
BT X)W OHEEE - RSN DX 78 X EAAEAER T 2 MRl 1 B R RaAa oo

KFEIAHATHL, ZnEPALNTT D20,

DO RI7E X HHWTINEMEKRT 5Blg21”8 L O“InvE-AD”O K KA A > D
His # 715kl &2 7 B o Fil3 5, 2z ERGIAE O Z X7 Bl
WERIEEETth, i His ¥ 7HRATCTNVT T T v A %2475, kL& v
N8 % LC-MS/MS IZ XV RIET 5,

QRIETELN—= I F—=F NI EHIZONWT, ENETNORERY X7 EFR L O
BxM~T7ct%., RNAI CZo8EF% /vy 7 ¥ v Lz B E HnwWT, SG ¥
A D in vitro MR RBR 217\ Mg O T 2T 5,

TREN DR
YER T BEICITK 2600 IHOMIER A H Y . & FOBF 7 ADRKNTH S
MiER Typhi R EDOF 7 AMEHF VTR T L ZNLUSNDIETF 7 AMH VE X TITH5T



LD, AT T ORIFEMEITEID, T > 5 8HIZ BEeE o BUnE 2 5] & 8 2 3 i {E 5
Typhimurium (ST) #E7 /& LTSN ED N TE 70, ZOREBREZX, EIC
WO DOREE ERE~DBE B A L MATHEDORHEREFEO 2 BN ENEh
IWERT DT ) A EICIGBICHFIET D Salmonella Pathogenicity Island (SPI) -1
BLO SPI-2 iCa—F&ahnd 3R WM (T3SS) NP bm<FLHLTVD

(Hueck CdJetal. Mol Biol Rev.1998), L2>L SG Ti&, SPI-1 REHKIZE W TH
FEMHEOIKTAE LW (Eswarappa SM et al. Infect Genet Evol. 2009) = & 7»
O, SGIZ IR ERICRE - BAT LEREICTES T LR OWERE 213 & 5 & HeEH
SND, £, —FH T ST REERIC~ 7 2R EMEZ R~ T I{ER Enteritidis (SE) 1%,
SPI-1/2 ZRA L TV 2IC b2 b9 HITEL L THBSEMEORMEZE - S72
N (Okamura M et al. Vaccine 2007; Okamura M et al. Avian Dis. 2012), Z D 7=
O, ZETF 7 AOFIEMTIL SPI H OBEAM O R K CIEH &7, 8G Z T ITfF
ET 2 B BURF R OB B3 R S b,

MEHENAB L, AR CEHERB LEHHWIRK - X 1L, Yersinia
pseudotuberculosis D4 K 1 InvE @ C KugIZHFET D18 EMlaPEE R A A4 12
& 7= % Bacterial Immunogloblin-like 21 (BIg21) 3 X " invE-Adhesion domain

(AD) @ 6 [ml#E v K LALSI CHERL S 4L (Sadana P et al., Protein Sci. 2017) . KI5
HOBIET XA —v a7 (ST O#ET X & OMAEME 49%) 1355 T KB E O R
JFEME~DOB 523 RIB XL T 5 (Schouler C et al. Microbiology 2004), 3726,
SG DBl XIZBHE ER~OEOEEICEE T2 ENRTHEIND,

DLEDZ &t RIFRIIEET 7 AOBIEMKFITH AR Z b 72 6 3 T REME 2 R
DTE, £, RFEOREIT. ORIEMFICBID D H 7= 72k S 2 = &35
FZET 7 AOHBRYBEOBRRICORN D, £ LT, @KIMEZ 5| & Z 3 i 77
ThodE FOWGFFT7ARLNTF 7 ZADREKNE TH 5 MiER Typhi 3 L O Paratyphi
A-C ®EN>, 4F® Dublin, F ® Abortusovis, & ® Abortusequi, KD Choleraesuis
RELED, HERENRYILVER T EYLE SR O FIEW TR O & e b Eh
DO THIEORBIZMTEBE LD Z ERMFEFEIND,




5. FEhiHE
O BSF5 (2023) A IE N x 3 5 Sk
FEER 1 TIX, ST BAMB L O X KIEKE ~ 7 AR L C A 1F il B g
Mratr-7-, B 2 Tk, SG BHAM B L Qs+ X KRIEM Z B2 CBERE L,
InvitroMla#Ess - R ARBRZIT o2, ok, EBR 3 IIYUW TEICTKHOEY 2024
FEEEEZBEL TR, TO®RHE L TEEBE XN a—RT53X4 07 8%
Mz KIGHE 2 VTR S,

@ R (FER+EBZ)

‘3%% 1. S. Typhimurium O~ U 2 TCOREMEIZEB T 585 T X@frEf@J-{ﬂﬁ‘
SG AR (strain 287/91. Wild type) ijZUL{K% X % K W72 SGAx & 75
(R AT Zvr AR 20 Hils) £h X 20 Pk L0 5 PC 106-107 CFU/head
TROBE L, TR, B 12~16 B F COAEFERT, AR CIX
10% TH - 7=DIZxt L, SGAx #EFERETIL 100% Th > 7= (KAE), SGAx BFERE Tl
PP AR RUPEFRRE & L U CAEF A ROBERIEENRE O bz (P=0.001), —J ., ST
5 A=A (strain SL1344, Wild type) B L OEBE T X REI 72 STAx 2~ 7 X
(C57BL6/N, A %, 8 M) T i 8Lk K4 L2 2.6x106 CFU/head T#tH
PRl L7z, & O

SGAx in chickens STAX in mice WO 14 0%
100 100
L ETOEFFE
F 801 80+ B .
< B A R R BE C
™ 601 60
£ X 30% Tdho7-
5 4o 40 .
» o] — Wi voe 2] — Widtype DIZ% L., SGAx
— Ax:cat  P=0001 | T Axucat  P=0.10% PERERECIL 0%
CTZ3i567satommnne 012345678 91011213% o (MA).
Days Days B .
SGAx # fli fif &

Eﬁf’if“”%ﬁﬁi‘@FﬁT“iﬁﬁi@(@fﬁ%tﬁ‘ﬁb\ iﬁ%htﬁzﬁlofz (P=0.1), U EDfR
No ., BT XiE, SGOHICB T 568 ERRMLHEMEICESFLEL VDS LB X
i‘o?h?‘:o

B8 2. T X O LM~ O - (2 ARE O A

SG B A (strain 287/91, Wild type; SG WT) B X ONZF D #Efa+ XY RIEHK SCGA x
Z BT AR LMH/2A Mk 8722 2 4, SGAx DHE AR|L SG WT &
WARTHRICHD Lz (KA, P=0.0075), ZDOZ b, SG OEMET Xk LR
JE~DRANZHE L THDZ ENRB IR, Faid, SGHARBREE CBE SN
%G Rk H <ot hF i ER O M 2 £ 0 RIAEG DY SGAx LB TIXIZ & A ERD
LAV EEZHOEMNITLTND CRER), AR RNS . Z OREEFT 1L SGAx
DIGE ERMEAN A~ ROITR AR KR o2 EICERLTWS EEZ LR,
AR ClXRIFF Iz, ST BF4ER (strain SL1344., Wild type; ST WT) & % ® invA X
ik STAInvA ORI ~D & - RARR G MM L7z, ST @ invA X, EEMldE X O




pP-0.0023 BB ~D ST Ofts5a L=

207 i ANeHEF5 2 L RBES
— 154 _ 60+ % T % (Galan J.E. & Curtiss
= % £ o R. PNAS1989). AHF%IC 5
LR P 2 5 P-0.0075 WTH ST WT & T
£ g o o STAinvA @ LMH/2A i~
5 1- ®  OfE - BARIEEICHD

ol | o_ﬂ_‘p_i.?. | i Lt (B 22 P=0.027,

& P=0.0023), —J7. SGIZo>W

%0090\7 90%2\‘.7 %OOZ\E;‘;’ & G«’é\v TH AInvAZER L TR D
KB EITHT2E A, TOM
FR AEIX SGWT Ll XTHEIZH A L (KA, P=0.0004), SG @ invA DEHE
WOWTIHINETHLNEINTW RN TR, KRBEOERNS SG D invA b
ST @ invA & FIERICHIE ~DRANIZH G T2 2 L BRIz, SGIT2OWTIE ssaD
ZRIE & W72 SGAssaD #ERL L CRIBR D FEBREZIT 72 & Z A invA & I3 xHRIIZ,
SGAssaD O iR AF1X SG WT & [FRE TH o7, ssaD I TEEMIWONE T ST
DMEFIT K DA iz Bk 5 720 12HRE T 5 (Grant A.J. et al. PLoS Pathog.
2012), ST —A2D X 9512, SG D ssaD PWEBHILNTO SG DAETFIZH G LT
WAHDNIBIEE TH LN TIEE R o7, e &b SG O LM ~DE AT
BLnWetEB2bhl, 5%, ABMIENTOAGFREELFM T 2 2 & T, SG ssaD ®
BRI OV THLH LML TV PETH D,

B 3. & v X/ B X BMEMERT 5% B LRGN oK 7o RE CER) |

AT XD H\mE - BIRESN D2 0 /s8] X EMAEMERT %1 E O BRI F
R OREFIFRHTH S, £ 2T, 2 OEEMRMOE T % RET 57010, BIET
X#rnv—=v7 1L~ %—pET29 % E. coli BL21(DE3)\Z# A L 7= KI5 1 % Bl

50-200 MMBHES DR - 5L BB Tl REREL,
< > < > «—— «— IPTG (& TF
THHz2 # v
. N7E X (rX)
L ERBLIHET,

., Ihr=ux
~EEag o

FWOn volume [ml] 1] 74 =3

#f%. PBS T

HHTL, T

BiBICE SBITKERILE, 4%, T X CHAEMERAT A EERNFZ2HLNIT S
@ WEDONE

ZUN7EXEMAEERT B ERFZWALNICLIEDL, FRERE L OFIiT M
RNDOERETEL TS,



6. H kM

K1 BLO2 23tE@mY EiETx, BlhPEEY OBER GO, 2L, K
KITBIEFREBHRICOWTHMEREZER L, FEROFERICL > THAMEHU LR
BRNE LN ORI TH D, AU CITMAMKEOIER LR TV, K&
&N o7, JRIRE L CGEIS T X A 5698 HiJk & LB R & <, _RT HX—~D 7
0—= 7 ORDIHERTETVDINZOROMEMEEZ 72 &% &t TR T L0
MERHLbDEEZLND, B, X7 EX1T 1865 7T I VWO EN 5K
DT THDIN, WEELBTEL CWDIMMBR X R EORBIITRS LT,

7. ERE ([ThnizO)

I (T DORFITIZE AL EBN LR T)

i (R 135% 2 28 — IS DGR & 2T b i)
(PRREY OREZET BN

v (TRULORZZET SN

iz F U728l (T6. B Ol THlE~THIITEMA)
A



S5 (2023) FEE—RIEFRPERE (B CFFMH)

1. 8 & 4 JFRESAMHZENE LN Y — v o~ = 7 IEREEO B3
O & &5 2023—Ippan—23

2. 8 R FERRTE RERERFAEGBENERN X mik Rz
e [\ AEGE A RRRT KPR EPAMBEIER R4 ik ROt

3. % E  #H:450 TH

4. WFZEEE
O #FZEE W

MgV — > 2~ =7 JE (visceral leishmaniasis: VL) I, U —Y a~=7 R H
L > THI &R Z SN HHEE T ER 50,000~90, 000 A O F LA R FEAE L. 26,000
~65,000 AT LTS EHEFE SIS (WHO) o BIFE, VL O IEIZIX AmBisome
R Miltefosine 7 EDXHWH ATV DA, FAIMME S HE SN TR Y, FHIREIE
R OWRITEELBETH D,

V—Y a7 BT, WILERE AN TIX amastigote WO RBRRELZ &1,
~7u7y—Y M¢) IZTHALTHIET H, Mo NOREEBSBIL A ML AREEICX
535 amastigote [d, MAEFR 0L X— ) —Z{EH L TAGFEZHAEAT S, 20
728, amastigote BNbHb DL =—7 R THERNE LTZAIZEIX, W R &R R
Bns eI ng, Bl X, B 0 RS A T v 7 AT RICBIT S I b
A R TREREONTE S LR OEA A OG- FI T 5,

Fex 1L VL 28| =8 29 Leishmania donovani (LD) D"t DO Mo RERNICESZ2H
THFEZ4T>CWb, LD e~ v Aide b VL BETROND KO 2EME 2T 5
DY~ 7 A Dl C I ERE RN FHEE 45D (Morimoto et al., PLOS NTD, 2016),

— T MR M o 1IN MESZ SR SIRP o I/ L CHRIMER D CDAT 23T A L AL %
PHT o0, B AREZLICLDIFEREICE D SIRRa Z M FEIED 2 ENRALNE
-7~ (Morimoto et al., PLOS NTD, 2019) . F7/-. FORIMEKEER~ /a7 7 —
CHNTOFREBREFICANTHLZEbboT, JRAIZED Mo XZEIT SIRPa 1T
ME S, Frl3Jf Bk G E K1 ATP6VOD2 ORI A FH &85 2 & THRIMLEKE
BRERODOEWEZEA N 2FE T 52 & 2T FEHLNT L7 (Hong et al., Front
Cell Infect Microbiol, 2022) , ©>F V. JUHIIFEMAYIZIE EHRTH D Mo & HE
D, BC—JEBCORBEELHES T TN EEZILND,

G L 7o Mo BARIMER ARV AT Z L DORRE LT, V=2 a~v=TICHFET LHEHD
~NAEMIET O ERBZ X OND, BRIFMBENT AT I —F (WILEENEE
B ORYe E AFFICMETH D0, LD TR 2~ DB MR 2 R o> TV 7220,
ZOS, LDIFEENLHREZITMADMLENH D, LD TIEEkE &R~ Ll A0
WS ONFETE SN TWD A, ZOEMRITIZI+Ic2sh Tnin, K7y y=7 b



TiE, Bfa TE 2B L TR R OBKBLERFORMEZ I 62023 5 2 & T, JRMmER
MO8z FHADOEFICHATIA D= 22T HZEZAMELTNDS, &
HIT, THHEAM 2 FL & T 5 B AFEIE 2R & L7 B A o BR %6 & B 15
hg—o

WE 98 N2

ERDO LB Y LD RSB EEM A T OWR ATV, ZAHKFIZ DWW T KO Ji/

HEOERZITW, MENAEGF~ORBRSZ2H L NI 5, KO HKOMERITIZBER

(Beneke et al., R Soc Open Sci, 2017, fi) ® & Y CRISPR/Cas9 Z{EH T %,
MRENAEGF~OBEHIZ>WTIE, Mo ZH W2 in vitro §ifit ~ 7 A ZHW7= in
vivo fHMli D HF 4T 95, =7 A WT BLKO/KD DWW F o Fe~w A7 o 2— h
Z 1 x 107 PEE RN X, etk 12 8 £ 7213 24 38 1S s & O ig o % 48 h &
ZREST D, £o, MEFP O~~~ M7 U v ME, ~EZ v B, RimEkE., Mgl
LTV OEEAZRET 5, Fio. W KR~ T 2O MERE RO LG CTh 5%
Y [l D R B0 S5 T 2 AT BRI SR O RE DRSO FAE R O AEFLRYE Mo D
MERBERICED LI ICHEETLINEIRD, bW T, BKRRIE? D OSEEKD
B AR MR & SEHIHHIERE D in vivo I2B T D EBUALBEIZ DWW T b ik %
T, AR D &350 | FAPRHUERE CI3E EMENOITEEEE L0 2 <FAT 5 2 &
DRBENTWD, EARPIEN Z OSKBUAARE L BEBEKRT 200 EHLNCT
L2720, TNDFERREEEI G~ T AOMIKICE T 506EE - RROB 3B Z2
RT3 5,

AT UCL AR O AR 2 (R 2 /ERE U | Bkt a8 O SR A7 P I B TS PR 7 & AR b5
WIfET D B & L b, RV U —=V JAIBRICET 54 ZA)b—7 v kL EHFIEE
2 OS2 BT, SRS RE 2 FF S Iz oW Tk, 8 A B0 MIZ AR %
HWTIT Y, SRMRFEEFRIZ O T, e L TRBA S DP(LBESR SOD BT 6
D, JRH SOD IEMFLF N © D SOD & EA ) e RmIcEk A I L L, SFIH O
E I Mo IZ X DRRFRERICERET 5, HUSOD IEMHEOFHR & L Cix, WST-1 72 & D
BREZHWN T v A MARBTHL EBEZDOND, FHIR BN SO BHITIE,
RIERKRFEN L MEMT A 77V 2O BEHEAOERB LTV 20,

R RKZF Tk, f5l - B8 o 7 v — 720346 T in vitro @ HTS & in vivo 4 X —
VU I K D IEAFIFEAM A T RE AR AR X R OER Z D TRV . BEIZ red shifted
L7 =7 —F & mNeonGreen (RE9h-mNeonGreen) ZFiE X87- L. infantum DVERL
Z5ET L. AR ORIFES B CIEHT 5,

TR SN D R

LD OMNEFICEETH D, SIERESCEIKFIEERIG M 72 £ % FF - - gk E
RPN EEFEE SN, ENDOEELZIRET LAV NPERFAEINL TS Z &M
M cx 5, BEFEDRICEL A FEHFHIICESS OB EITTEEEX LN
ZM, in vitro TOFHl AR SRS, in vivo TOFEIHITY TECTH D, Fx
DHWDL~ T AEGLFRRD 6 DARREEMIDIELZ DO THDLZ LD, in



vivo TORIIZ DWW TIXRFEELIBEIC D L Bbihv s,

5. &£
©)

i e 7

AR5 (2023) A FEME RN 63 2 FE SR L

V=Y a~=TJHKBD4”7 /) L5DB THD TriTrypDB ZH W\ T, 7% XA MK B &
NEF —THRBAEIT, L. donovani 77/ I X0 &k A K+ 2 21 {# 7€ L
o TOOHL, WHLEA N 0 JICBWTT R b=V AERF L L TOMEN
MEINTUWD anamorsin  JEHE I b U TIZB W TERFEFHETE N /RIB X 41T
W% frataxin {22V T, CRISPR/Cas9 (2 & % KO ¥R ERL A 3 7~ 7=, Guide RNA &
Cas9 (M %2 CTHRAMM B2/ r—Y L7 A FEERL, FRICHEKR
FTEALZEZ A, EAMETELNZ L OO, HEAEE T O KO RITE D L2
S, TNHLDORENL, 20 2 SOBETFIZFEROEFITHAETHD Z &N
Exbhic, 22T, %48 KO TixZe <. BEMHEIKZER T 5 ~<< | anamorsin
IZ DWW T episomal vector OFERL 24TV, R B X OIS B HI L O /ERL %
fTole, BUFE, 2O DOFEEKEZA VT, MENOSKRESEFEE, BEXUOMo W
TOAEGFIICE L CTHITZED TS (2023 FEEHIZ%E THT),

In vitro ® HTS & in vivo A A — > 7\ K 2 HHKIFEAM 23 ] fE 2 R #a 2 i e o>
ERZ D TEY  red shifted V7 =T —F & mNeonGreen (RE9h—-mNeonGreen)
VG ST L infantum DAEREZSE T LI BITEIERI 2> A N7 7 FEH W T,
WMoY —> a~=T R (L. donovani, L. major) ~DEMLEFEANZITV, &
BB AEORANL 2B TN D (2023 FEFIZETHT),

FRRo@EYy , BETHRBEEOERIILYPHBE LV ENLTLE ST, TOR
L LT, EF anamorsin B XL frataxin IR L CIZ RIGHEFHL 2 (K2 {ESL L |
FRFFREIC O W THEIT 21T o 72 (121K),

B (RER + & 42)
T A NR— 2RI L0 $RBAE K 1 & L CRE L7z anamorsin, frataxin 725
NZ superoxide dismutase 2 fii (SODA, SODB1) (2B L T, KHIGEHEZIAKDIE
WEITo7c, ZOFEE, anamorsin WABGEEZ E L7, OB EITALZEL
273> 77, Anamorsin IXF DM EIEA N Y a ZIZ2B W T Fe-S cluster KT 5
TERAMLNTND D, RIT Fe-S WT No8C NoF4C Nol4C
cluster ZJE AT 2 ATREME DS H W o o p——y
AT 4 UREOEREKEFER LT,
Anamorsin 21X 4 DD AT ¢ U h% Ik
N5 7D Fe-S cluster 2 2 ) firdh B
ENRBINTZED BTUY AT 4
v (Ft82) AU VTEBRLLELD
(No8C), HiFHED 7 T AH =D X T
(A v EEBRLIZH D (NoF4C) . HE D
JTGAR =DV AT 4 EEWR LT




H D (NoLAC) ZEBL L 7=, FOFEE. No8CIZOWTIERBREZE Lo T-DIC
% LT NoF4C 3 L OVNoL4C TIIWT & b3 5 EanE N oD XEtax 2 LT,

ZIZT, ZUNTEHEEENTZY OEREF
BEWETH0, FEMAGT I AERE
S8 (IPC-MS) I L D@ A A4 DEE
Tolz, TORR, thosE A4 I L
TIEWT B ROZEEKHE CREFEEISENN
O noTo—T, A4 I LTI
BEOEICHHT IR THAERENEALN
2. WIEA LY 2B W TCIdBE DY
AT 4 VRO B DGR FFICEE T 5 LW
HEENLTWEDIERH LT, V—va~v=T
JEHL D anamorsin TIXRAIH « £F & b I8k
REFICEE G T 5 Z LRI NLT,

HIE « BB DY AT 4 U RIEN SRR
BT 20, Inbixy v "7 8osr
RAEE RIS L ClE R 2 RE 2 FF o 2
EDVIRBE LT, IERITTIREE TIE WT 2B W
THTHNTANLT 4 REEB IO Y
AT 4 KiES (2 BR) OERA LN
72o Z3IZx LT, No8C TIX4r+W » /0¥
Mo e bBEIN72) o7, NoF4C T
X WT AR5 N - oy F R O Tl 7 38R &
Niz—7J7, NoF4C TII o +MY AL 4 K
EEDOHRPBEIN, P THYANLT 4 K

% %k %
= _*
32500- * ok k
2000 L
= 1500-
Q i
§ 1000
& 500
I.qI: 0 = T
T 0O O o
< © < <
< o TR -
T =z o o
. z z
Reducing Non-reducing

r8 #riil]

V7

Ana N8 NF4 NL4 Ana N8 NF4 NL4

— e S

FEENBEINhole, TNHORENG G TRV ANLT 4 RESIZITHE -
BEDOVAT 4 VEEOWTNIRONIETE T THLDIZXI LT, B FHY AL
74 REBICIEBEDO VAT 4 VERENEE L TNWD Z ERRBINT,
IHET, V—va~v=THBIZBWTEEEY X EOFEIZM LT
L— 0. ERICEHREREN A SN T2 N IREE LD, EEE, SRR REN
RN TV frataxin IZB W TR FFREDBIEZ SN R o ToDITK LT, K
WF4E TIAE L 7= anamorsin [XJH Z X 7 B Ot Tl 6 T IO SRR F e )N Bl 22

SN HAURITETH D,

R DN T
L



6. H kM

T RXR=2AfE B L TV — Y a~v =7 HH K0 B K DA 2V < D0
ETHIENTEI—J7, YWEtH L Tu7= CRISPR/Cas9 (2 X % KO J& B o fERL T T &
WOEERNom, FORKEL LT, in vitro BXWin vivo IZBIT 5 KOEDFEHR
RUEMT N CE R o2 Z EIFFEFITESETH D,

— T, Mg A A E L TR R RO AL 2D D 2 Ll Lm0 g
DLl E x5, ICP-MSICEDEERZNLT, V—Ya~v=THBIZEBWTEWVER
PREFRE # B D anamorsin DRI EICAKEh L7=, BAE. anamorsin O HE Bk 5O
FEHMERE BBROMERIZE T L, TR TNICE T D EMEEREIC OV TN 2 T
Ly TNHORRZBLT, ZNETY —Ya~v=THAIZBWTHL L RS> TW
RWEREFIR X X VB DORIEIC OB D ZENHEENS, V=Y a~v=THHRICE
WTERITAEFICHEATHY, MRNERFET L2 Z L LN LR TS, SRiTE
2R EOINIIHRREORRIC ORI EERERL LR H 5,

7. ERE ([ThnicO)

| (FTHI O BIXIEEALEERL R T2)

@ (R D N IS DR % 20 b i)

I (THRBEY OREEZZET )
I\ (THRUEOREZZET )

A2 T L7zl (T6. B Oiffi) TR ~THIVTE )
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1.8 E 4. 72377 VEAEEROEBRGIZED NN Y —<IETHEO MK

N
OB E 5 2023—Ippan—26

2. I X FH:WERHEERE WHHEEK RN
M 7 BF 98 WIKBERT: AR b H
WIKRERY: WEHR Pk Fk—
RIRERY #dz Pt &
WIKEERT: ELIRE g B

3. %W E 300 FH

4. WFgeEE
© w7 H B
USRI Y —<EOHIEE L ORATHORFREOT-OIZIE, B bOKZAR ST REGR
Th O ATHORFICEELFLEDHWC, WRATHICAER T 2B AT W I X 2 xR 3 %
HThsD, L LEMWICR L TR TR ICHRIEATEEZ MU /N Y —<JEIRE - T
WITHFE LR, EFRMEE CHOLI2EFOLBIROICL > TROBES ARERIL N X
V=<t EMTHDHT AT T ) U EEIETEAT D EEHMMEH S 7z (Arakai et al.,
2019), & Z T, AL CTIHEMHE R U R Y —<JEIRIE - PHIEELTO AFHOA
AMEZHOL ML, B ~OR O & 50N AF M SO 2MEEM E LT,
TAF O RHIR ARG B L OCAFEEGHEOBRBEREICLD N AN Y —< T2
ROMFE] BXIO TAF HoOMGIREO&K 58 L OAF EHEL S O H BERRFO AF i $ &)
REDfRNT] % FEHiT 5,

@ Wt RE
TROFERTHWD AF FHIZEY - LHAROPMAICEH LIZEK TH Y . RIFET
L2 D AF HOWEMPEm K E AT Y N Y —< & TR ORGE, 3 & O
AF BX O V) VIREOMITZED 5, s, WEMWE®Z S AF ORFEN TH D
Trypanosome Alternative Oxdiase (2% 2 HLFEENIRIZNATWD Z L ITHERF A TH
Ay
® AF HHAIHEAKEGERL IO AF W GO BHERIZL D MY N Y —< & T
20 R DRk
BN ) 1% Balb/ec v 7 A JEYFIZIEAFET 7 U 1 b Y X Y —=< (T congolense,
T. b. rhodesiense 72 &) #MH\W5, AFE &7 V&Y v OEEIX, THABROMER
S E X CTHEEN Y — U E LR 2 T 2, RBRWIMIX 60 HIEIE L., %
ORI KM D ~ Y X Y — < R & i BREHRAR L TR L, YLt o il



PR ABOHER & T+ 5, FEBRWIMP O NER T FRA > &R RmEIC L5
FEOEMZ ST 10° cells/rmL & L, Z OFEZHE 2 7 BEIRIXLZHE&ET 5, FEL
TeNBEH = RARA » M EEE 2 BEEAEROAFR LG DLE TR T 5, 60 A LL
FAG U A2 558 U, B2 I L ORI IC T 5, BT
b Ol D DNA ZfiH L, PCRIETHKIBERICH T A N X Y —<vDfHE
T 5, 26 OERE 2023/2024 AFEEICNT THEMB L, KT T U B F YN
J V) —=Zxt9 5 AF EHEGlR O &G - A H BERIC X DT F & BRGE
T2,

® AFHEMHIROEGSBLIOCAFEHEAHOHBEEBRICEIMFPAFBIRZ Y Y &
T BT O fR AT

KRG T RN R 2 R LT RBRAICB IS AFE - 7)Y VRBET, f AF- 7V

U UIREOHBEMRIET D, AF H « 7 U o — L& 5% - ERERE%IC. #
W T Balb/c ~ 7 ANHOLERMAZITH, MR OGMIEZSEEL, M AF REIX
HPLC ZHWTHIE NEE2FE) L, M7V CEETHES Y h2HWT
WES 5,

INOHOFERIT, WEASERTFHMEREZEOMBFL - AR/ TEET D,

@ THIIDRE

InETodHEREEORFMFEICLD YT A EHW T TiER T, AF @O 0
BHEBIOAF HE A OB REBRIZED MY X Y —< TR RD R I
TW5, AR TIETHEROEREZBEE 272 b U R Y — < RYe T BH 2 F 0 K fiE F2 B8R
EREERERT S EE BT, P AF BiIREZBHOLNCT D, ZTORELE LT, 4% AF
R AEGEIZLD MY N Y —<IE TRHEORIE & EEIKREH OO bE 5% D
mH AF BEERBH SN E R0 . FEEEIC Y ) ) — < R TRIN Al RE 7ol AF JREE &
B SRR & OBEE L O T HZ ENTEX D,



5. FEhiHE

O SFn5 (2023) A4 I M %9 D Sk

® AFFMHIR OGS L OAFHEGFEEBERBRICEZT 7 U MU R Y — < G
T BIh B D RRFE
AF BBEHIRE OB HIC L DT 7 U B U R Y —< BT R Z2MET D 20110 4%
FEEEICHRE LI AFEAZ®ROY 7T T 14 HM#EE5 Lz, £/ AF HEAGEAHER
WZBFL2T77IH NI R =R TIREZRET 5700, HFREREICRE LT
AF FHEL AR Z 14 HFMBEHREBERIEL. OO AcFEROKS % THRBICEYM T 7V
ARV ) YV—~D—FETHY, CNETCONENLEET 7V B MY V—<DHh
T b AF B DK\ Trypanosoma congolense Z JEMENE 5 L 0 K X7, Yy
% 60 HIA, MEFeAVIC mERFH AR Z AW TR P O U X Y — < R & Rl Lk e
BomF RN Y = ORI LT T DL EbIC, vV RDOAEREBE LT, £
7o, BIEMIHKE TRICAEFL CW e~y U ZEEOREBEFRMT 2T 5 & & bila, &
FERER2>5 DNA 2 L h U R V—~<Z x5 L L7 PCR 2 i L 7=,

® XU HR DI AF IR EOHER

RO % oM s AF EBERIE O HI2, Balb/c v 7 A LRO Y T 2 HWTH%
FEJRFE D AF 251, BRENICERNZITo7-, MK ICmEZ L, 8ia7 2 /3
A > At (AhE) T AF R E A HEIE L,

@ R (HER+EBR)
® AFEMHIROZELL LOAFFERGEFEEIE HBRICEDZT 7V B MU R Y — < Y

T B %0 R D KGR

EFEPRE D AF FHRH G L DT 7V D RN Y —<IEFPHIRER 1 ITRT,
AF EBEIHRERETIZBWT, 33 ho—/b (AF EHERS) B THERAEFER
? ES (p=0.09) 3 KO+ HRREOMEI AR O bz (p<0.05), F—RED 7
U UEEREM CIX AR BERGFEOICAEGFEN EFT 2L LI, FA—HED AF Hi5
BERD CIXAF BEERGENICAEGERN LR L, BEORETAFICEZH NI RN VY —=
W7 V) VB ETCHBEIND I EDRREINTWDHAFEER G LR RIZE
WTHEEORE EFRERICHL N N Y —<iEHIT 7V Y ViCXOVEBEIND Z &
DRENTZ, £, BEEIMK TRICERFEL Tz~ U 2 ER ORI B L 0%
fifigas 72 5 D PCR OFERM O, AFEAE CHEZERFHALZNAEAFTLSIONI N V—=
DNA MBI SN o7z Z & D, ARBREFECTEGF LEMEETIE N N V=<DK
YemPlh ST Lttt =, LEDRE % Acta Tropica 3823 F L7= (Yamazaki et
al., 2023, QEDOAFE 1),

F o AF HEA R BB TH AF WS G & RERIC AF BEKRF T 7 U B b
YR =< ERTHIRN TR I NI, B FEREMR KL, AF HELA R B BER
KD RU R Y=< ERETREHONCT D EE LI, FE - FEEBYICKHT
HAFROBEEICEDZT 70 NI R Y —<TIEOMSNZ BIET,



® XL RO M AF I E OHER
BOFEH% @I AR BEN LR L-0b, 72 BEEREZ ISR HIBARLLT (X1
ng/mL) £ T LTz, ZORRIZ~ T R AR ZHELESA L IZERBEOHBE TH -
oo —HTUVIZAF ZHELESA, vV A TORBRIZHE AT A AF 1T & 0 & HIH
BETHZEDNHONLERSTWS, ZOZENE, VY TIE~Y T AICHANTEYE
HE O PR BHFIND,

# 1
AFEHAE 120mg/kg 80 mgkg 40 mgkg
0 mg/kg
(AF IE£) (31.6 mg/kg) (21.0 mg/kg) (10.5 mg/kg)
gut)y Group 1 Group 2 Group 3
. 75% 60 60 45 - p =1.00°
(S U 4% AHFBEH
- (9.45 mg/kg)
RE) 18t % 6 5 4
P 0.009 0.009 0.009
Group 4 Group 5 Group 6
i 60 60 20.7 °
40% . - =0.39
C2 =L b
(5.04 mg/kg) .
18 14 2% 6 6 3
p° 0.009 0.009 0.009
Group 7 Group 8 Group 9 Group 10
i 45.3 38.5 10.5 7 °
. . . <0.001
0% AFBH P
18 14 %% 4 1 0 0
p° 0.009 0.009 0.009

p=1.00"  p=0.01° p<0.001°

a7 T U REIZL D AF ERGRE (Group 10) & AF B HEEE O bk (Group 1 - 9)

b T I REICELARE -7V Y CHERGEB (7Y BT Y 75%., 40%., 3B LT 0%)
D L%

cmrI7rIBREIZLDE - AF HE®R G5 (AF 120 mg/kg, 80 mg/kg, 3 LT 40
mg/kg) O g

p fE%Z H 1% . Bonferroni {EIZ X DM E&EIT - 2 EZ R T,



® RO AEK
1. Ai Yamazaki, Yusuke Tanaka, Kenichi Watanabe, Mayu Sato, Shin-ichiro Kawazu,
Kiyoshi Kita, Noboru Inoue, Helena D. Janse van Rensburg, David D. N'Da, Keisuke
Suganuma, Prophylactic activity of orally administered dry-heat-sterilized Acremonium
egyptiacum against Trypanosoma congolense-induced animal African Trypanosomosis,

Acta Tropica, 254, 107185, 2024
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ARG e LI AFERABRGICEAT 700 U0 ) —<iEfEER I mT . 451
WHG R LR KW (TR E) ZHWEMREDOHE R ENELNTZ,
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7. ERE ([ThnicO)
I (T ORFITIZE AV EZBNR LR T)

il (NG IEFE 2 DN — IR DR & 2T b i)
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v (PR EORREEZET BN

a2 T U722l (T6. B O] Tl ~THIUTEKA)
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Ky B R YR E LT % D BT SR BH  A fR ) L 72 AR IR E Y ©
MRE B L OVHEE - & E
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BAEMBIAIIER WEHEER JIER

I [ WF 98 F o IR RFRFRE A EmBlEr R Kbl
INEBRFRFBE maEmBlt et REped oo x 1
IR RFRFRE MEEMBIEER 58 (FE444F4)  BREZEA
IRRRF R aAmBl e arsest  R¥FiE Rukman Muslimin
%ﬁ%ﬁ? TR RERIAFER PD FEET
FllRF K5 WEFETT  HEER K EEAE
Rl K7 R W EER L Fk
Rl K wEF TR Hi% i [t e 4 = = )1
Rl K7 ,mﬂ?l:%lﬂ? AR = Awet Alem Teklemichael
Bl KT BREFET  Saemitc 8 RO EHE

me E %E: 300 TH
72 5t

WAEDIIBEE R ABEEIERZ b ORARARICEMOERTH LN, FiHLEYD
DG BN 2 JAMEFNIC S D | TPEE SR 72 &b &, Fox OEFEE O MRt
ICETAH1-0121F. ZHBEOBGHIER D VLERTATR TH 5,

AWEIROFHGERIERICEE L, MEARF R 72 B TSR E#HE2 /T 5 K0
ABEMME Z R TE D0 LD, SRR ABIEME 2 AT D LAY -
R E b BIAMCIRAN T, HEER S GIIEEIT B> T D, BREIT 1D 30
BEU O _RRBEMESREBLEFIZ I RAZ —2ET DN, @RS TREE
EENRBOLNDLIDIL 12 BRRETHDID, M8ENXS /7 aohiz T TW
51 LWz b, AT, TORSTEAMEROREEE (F ) LA~ =2 T LIT
INnd) OfLEBEL. YA FORBFEREZAA L - RXRRUEREDOH
BERET D,

EHICARKFRBIETIE, BREZKRARHED T A TV —OMEMFITEHRICX S
Bl e RYERE S T ORI A BT, BV~ T U 7 2 XIS ER L L, B E K
RWED T A 77V —DOREA~T U 7RBIIKT 5 EWEERR 22T L., #K
BIHIZ D7 N D K5 7m0 ®SE % BT,



[(BRE 1] SRBAEIIZITAHOFRIEIP2REBEIRARFECTFORBEFTEL L CRBEEH O
ISR

VTG TR R AEEICB T AEEREME CHIICE L NDLT, 3L
MEDHBKICB W THEELRN (12 Eik 23 MEOBREFHOR) THY ., WHEFEE
K& LTonrREENREHFTHL, 2T, ZRAFFHE BTV 7Ty
F SRB OPAMEL R WZF < SHBEEER S L < IXoBERTO & 123 LT SRB %
WML, FEEMY > 7o TLC B XL HPLC Ol 2175, RINAEIC X D
M7 e 77 A VBB R ONTHGE, NMEDOBERITICEF T2, Zhick
D, BESTHETCTOREFEL O 2 IRMNHEDOEERHFTE D,
72k, 2021,2022 R ILRIBFZEICEB VT, 67 BRD SRB BN L OFERM O K&
MHE G134 7)) 23R L, ME2 1B W TH~ 7 U TIEHEIC Lo, R4
FEIXFRE D OWAEWRE (100 BRFRE) (2810 5 SRBFE “RIR#M 74 77 UV —ofEgE %
M5,

[BRAE 2] BHHRBRYEZHBEICLZTHARMERREOBRER X UM%

E LI CHELND ZRREEM T A 77V =%\, Fiiokehi~T U 7 HRER
DIZDDRAY V==V T &AT 5, B GHIE S - OMEN A 7 ) — = 7 %7
B L Tk, BRI E R LR & O L FEF RIS L EAR R R TH D, wHG
BZiICoe L, BEEANEFRICHBE T 2AKMESME LI E TITHRER
IZBIE L7222 < ORIEMEEZIT-> THB Y, RIFEICHE T 2 KA EEICHETTH D,

BARRICIE, 8 LIS TR L2 R EN 7 (4 7 7 ) — 2 B~ Z
U7 HENER L PRIMERICEM LR T2 2 LIk, Rk~ 7 Y 7K
ST 2R RIEME AT 5, BRI ML IRE T, A L FTRE 7R SYBR
Green I ZFte Ny 77 —% AW THEYIRMEKA LI T 5, SYBR Green I M%) H
MR REBREZIE L, BBt ay be— L olEN S| RARERZFHE
T2, ETIE—ERETORFZITV, EERR &G 2 IcBI L TiE, 50%H
FAR (IC50) DIREZAT S, £, T~ 7 AWM 0 B2/ 12642 50%4
fFE (CC50) ZfHlid 2 2 & T, IEMEREAL % E O B4 i 3 M 2 PR sk & B L
XA %,

WFJERRIE T H R L72i@ v . 2021, 2022 42 FE 1T 67 #RD SRB NS X OFEHM D 5%
K Bt134aH ) 055 I U IAVRCBWTHEHERII )V THEEEZE
L. RBPOMREEEEZ RIS RN ol, HE50F SRB OFEIIHNDLTH ~Z
U7 EMEZ 2T DEEMEBICEL TIX, BESFIRERENLTI~T Y THEERE
WOEREMNRBEND, £ 2 CHEYHKORKREREZEZITV, RV T Sephadex LH20 %
Vg, VANV a~ 7T 7 4 — HPLC spHi/e &2 BE L T b & o B
Bt Z 4TV . ESI-MS, NMR 72 & D43 ebédn % M TREGEIR EZ KT D, 2022 FED




FEATIC BT 2 BRICH T DIEMER 0 O G IR E A2 D TE Y | B Ak 2 Bl
L7eHiER AT > TW0D, 51~ 7 U TLEMEASICE L IEER 2B G bk
WOHBER AT > T 72 RIGKT: - KB RFOE#ER LR IEEGNIC L - T
MO TEMLTEDLMAENET L > TN D,

THEINDEE
AEMEROBEEROPICIIRATZERE —XOFEN TR SN, BERHFL
EMKEER, RERRRE TFr 2l B (SDGs) ) ~DE XL EFFISND,
AW TIL T 7 F0rF SRB OWRMAE] O 7T v 7 7 A VENTICE S Z Y T
L7, BEEBEAEOKEZRRHMEDORME L AYIEHEFTMA TR E 2D,
Flo. RKFET, VT FTADTFORNADLDORIMNCIESLS 720, Bz 23 1L
RV CRRBMBEL AT LA THD, 2D LT, B BIlGR) RBEAEHIRTH D
TEERLTEY, N EEOIREABEFHNATRETH D, 2B, 81 (V7
DI L DRBEME/) ITHWD SRB X, A BNIERTHO TRWE LT T /T
AR T FANGTTHY, RO 7T AT (X1) EHENRRRL, Falt,
SRB IZB T DM ERMECAEM MR, SOICHEREE DTG RRK Z ML LT
B M TN —TOBMEEZTFL TR, FERAIZIE., AW 5 BEIR OB I T
MO WEMREEZ HEEL, 200 ORIBZRABOESELZMAEDEDL, W0 )
FARBNRIC L, HHL O ES O fREtE N R B MIC R TE 5, TOREE, i
B2 2T L R 2R BIEEZ AT 2B EMR RnlZ s s 2 &R RN
I TE D,
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5.
o)

e L

- 8B R FHE R R AT R% (HUT) (R TFARE 2 s & LTz Streptomyces J& BRI 67 £
cZD OB, ICso<10uM #2325 2 £k
« 7 F V4 F SRB D EEE R C8-SRB (¢ 1)

H
o
; 4 _LDA, THF-HMPA ; BB@ CH,Cl, S
0 |2 octanal THF 79%

o 38% 0

o

y-menthyloxybutenolide C8-SRB

X 1. C8-SRBMDEH R F— L

15 M 3 B
s Hi~ 7 U TIEMERER
o RS S R B

RADS L TP A ERNMT2ET
Fi= kiUl R FECES 7

RNA polymerase Tl
. i‘ EHE ~ A

O YR feE B

‘ Crudet™ 7 JLIC & 2 i iEVESR

MR 7L 5y & FEIHEE- il (=Z U7 BEa- kU —< B . SEHE SO RE- EERSE

I FhETRICHT 2 B0 EE 52hE)
x DT AT = EWEx ZER
w0 wo, ; O3 RS BT BIEE
I L | o
; L W\/\/,W o, KOS BET M Tl ‘
0 m [+ 11 Sephadex LH20 A5
SRB1 seeFFng @I A-fr oil- xR A OIR T T I —
BHEG S SRR 60N 3
= EHESROES
FRG 7 * itk 3N =
EAMCER 3
— 2 @4 A ST OEREEY ESIMS. NuR
AENpal, i AR LL P I |
SRR 10 aM
BENE
FDH7 OEMECEY Rl KT
EAMOs EHZD

2. KHEDT7ILSA Y

@ AR FER+H5)

2021-2023 O —fRILFEHFZEIC IV T, 67 FRO R E M HE 2z R L, 5t
~ 7 U 7{EMEFER (dose response assay) 35 S OVl IR f5 E M FUBR (cytotoxicity assay)
KR L7ZE Z2A, T TIVICBWTHERI- T U THEEEZEL., 2B oM
MEEEEZREIRP oD, Hiv T U T7HEMLE L THI/FTE 2,

£7°. HUT k7 & Streptomyces BIME ZH 0 & Lz 28 Bk R 7 ) —=2 7



X IRAT DN T, G SCHBRR 24T o 72 (A. Teklemichael, etal.; cKETFa&ERE ), 7% 0 O
(FDBRE R E) IO T, HROMER S & TR 2D TV 2,

E 512, HUT6035 HRIC DWW TIE, TEMERR I &2 FrE L7z, BUER R T (A
Teshima, et al.) T&H %,

Flo, KXAZ7 V== 70T 18 ARk~ 271 I 4 F
borrelidin (X1 3) Z#HEE L7, RIbkEWOHI~ F U 7N
(J. Antibiot. 2011, 64, 381-384), & BIT(LFEA I L D
BARAE EVEMER BIZOWTBRICH 7 v — T b lE S
TW% (Bioorg. Med. Chem. Lett. 2013, 23, 2302-2305) b

OO, BADBBETA TSIV —DFAEEZMEICR Borrelidin
®3. MBET AT 5 — bR L
L TW5b, Yi~ T 0 TIEHAL A borrelidin

7o, K 1ICEHHE L7 C8-SRB AR L=E 2 A, 57 £ 20 #kiz T TLC, HPLC
RETHRFED T 07 7 A VEANRBD b2, 5% . [C8-SRB ORI Tih s A pE
ENTFHEBKEDOI L, Hi~eT U 7iEEOm EXEO LN X TS EIET
»H 5,

R DU TR

[v oAUy sk 2 #F]

Hiroshima University—Inha University International Biosymposium 2023 (302S Hall,
Hiroshima University) (2023/10/26)

Extensive screening of anti-malarial compounds from Actinomycetes

Asahi Hirata, Aiko Teshima, Momoko Akimoto, Awet Alem Teklemichael, Mayumi

Taniguchi, Shusaku Mizukami, Kenji Arakawa

University of San Carlos—Hiroshima University International Biosymposium 2023 (Safad
Lecture Hall, Univ. San Carlos, Cebu, Philippines) (2023/8/16)

Extensive investigation of anti-malarial compounds from Actinomycetes

Asahi Hirata, Aiko Teshima, Momoko Akimoto, Awet Alem Teklemichael, Mayumi

Taniguchi, Shusaku Mizukami, Kenji Arakawa

T, AROBEREGOIEREAEZDO TEIZOWTIE, WHE T6. BERME 12T
LT 2



6.

{1 CLFF A

BE, Piv7 VTEERBROA 7V —=0 71T 2 HF 72 (A. Teklemichael, et
alIZHONWT, WETfa&RT Th 5, Hiv 7 U 7IEMEE 2 LI E 2 & OIE LA
Wy oo HAE - REEIRE - AETENE - AEETEMEAIBIICBI T 53S0 (A. Teshima, et al.) . 3
T I rafHLESI~ T U 7IEHEIACEDOFEALEEICE T 28 (M.
Akimoto, etal.) DFF 2 iz HREMP TH D, S HIT, 2023 FEIL, K EFELERNILE
KT T, FNHE LR R RIS CRFRE AT > 7o, AR OER % BFRE KNI
g & B 2 R W AR DR BE & AR SE R ST D JERME A MR LB 2 T
W5,

2024 FEFERRFGRE TIX, LR oHi~T7 U TIEMHACAEHORBITM A, Bl e ARTE
PO F OBRFIZHE Y fde, BARMIZIL, 5%, RAUHFEREGEOT THEA LN
RWBHTFRNTDICEHE £, HHEORD LN TWHH MY X Y —<iEEWE DGR
ek E L, EEMIE 2@ U TR LGN Z BHE L. NTD O BRI REUTE Y
M fFCh 5,

CERE (TizO)

I (IO RILIE & A 8 A B 72 0o 72)
I CRIUEILAE 5 70— 5 0 R % %19 5 L 7e)
(TA3E Y O BA#T B RT)
v (FPRULDOEEZZT HNT)

A2 T U728l (T6. B O] Tl ~THIVUTEIKA)
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1. 8 B A aryaREHLXFMENCET 2 ME D A L AEO RIEEHT K OB K & IE R
& D
O & 5 2023— Ippan—28
2. % £ F: BEAEERXKEMBAEGESOET M LN ZHE
I [7] #F 98 & : DRC [E LA E LW FE T HFZE B Nundu Sabiti Sabin
Tl K5 B = 70 90 i 8% I A B
R K2 EH#EER AR KP4 Paul Kambale Mathe Mowa
3.k E 700 TH
4. WFgeEbE
O #wrs HW
[ =907 175 5

MEDOEZHER MEIXT VY Ry 7 AT A NVABO NG 7 A L AIC LD EMESR
BHERTH D, 1970 FICBfEO 2 IR ELFME (BLF, DRC) THRHMOE h~D
N HER S TUR.DRC £ F A V= U T Z2HLE L CTERBICELEG N HE S
TERD, PR ZIVALOCET 7Y IO EHmE L TRESNLTE (K1)
(1], BHEI/PBREELINTEY, ME VALV AIEG LBl E b L < IRRg
Lo OB A8 & OFEMIZ X > T MIERET S0, Jike b-t MMET I
ChHb, 2003 FZIFHT—FT oA INZY R F A= XI Ny NHOT
VL=V =Ry 7% L TEREHICEREENILE Y, 77 U B4 THID T O HUE
PEDRESINTZN, 2oL E b-b MEEIMER STV [2,3], 2018 0
KET, T4V T70oOREZED MIEICEREL TWDZ ERHLNITRIRE
2T TCWERN, EREEFEENSIDICEETHE b-b MEERT 7Y B4 THID T

el S h
7-[4], &
-t &
YL D 5
AL K
B filh 005
xhi
DD
SN -
fi . 3T R
it < o R
TR G s
IR E S

- Ivory

Sierra Central African South
Leone  (Goedl i Republic Sudan
Liberia y Cameroon
Repduic
of the
Gabon
0 - 49 cases
I 50 - 200 cases
B > 200 cases

M1 77V HEBEB7T 7Y IORLTIFE (2018 £ 5 HETOH
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ncTwnals],
2022 4F. DWIT MY _
7 70 1 ERRKT o h
[l REIZ R Ge i R L

HATYH 2022 4 7 A
ZIXEWN 1 FIE R
ERMER SN, K
2RI, 2022 o

2,000

Number of cases

F 12 AR MIE#R o ozz. %0z 022 2002 Fozs.
e 3 Date of notification
HEERWHILOOH

LM, i an gy

D African Region D Eastern Mediterranean Region |:| European Region

26 Dec
2022

|:| Region of the Americas D South-East Asia Region D Western Pacific Region

ANV ARIZKT BHITHE
FAL il 23 At 5L AT kR D
SNTWADHIED, b b-b MERIZ X D5 W, 6B =W OBRY LR FER Z 5 A6
L6 ol N SR

MBYANZADOEBE2HYEE

MIE D ANV ZTEEIC, TG (7L —RK1) @77V 08 (ZFL—FR
) ©2FMIHpEINTEY, 7L — FTEREIZEIDETEN 1%RETHDHDIC
L, ZU—RIBEREIZEIAETERIT I0%BRBRELHEWVWI ENHREINTWS 6],
2003 D KEH., 2018 FEDH[E, F L T 2022 F DAY E YL K TIZBHIER DKW\
VL= RIDOMBEYANVANREIEL TWe &SN TWDH2, 2022 F12 DRC THERR
ENEMEERFHRKDO T ANV ARBHBITIIRZITbATCWiRWED EDX ok T
JVAREDS DRC [HWN TG Z ST TW I 627> Tnen, & 52 DRC T,
WIS “BEV” BENREDOEZHAE HDTEBY . ZL DIEF CTHEEZW T 6 TE T

M2 MEREROHESE (2022 4F) : WHO F—2X—VUFBH

W, Aip &b 2022 O IR 2R GLIERITIR B9, 1970 4475 2019 4 % T DRC
[ PN CUT MR IS B B 3 iy ST & o7, 2022 4200 DRC BHFICH ., BUEED
MW7 L= FTICERE L TV AR EENL TV D AT+ H D,

[ Awrgeo BHiW)

AWFFETIE, 2022 £4£12 DRC [EN T MG gV & 2> e BE B R DOMIEZ W TH
EFHNCME T ANV A2 R L EMREREERBS L ONE YAV AD Y L— K}
MO T 2, FLBMELEOT INIZEEFTBRLE WE T AV ZRO K2 [ 55
i BRA U R B AR 0 REAT T15 & OF 8 C DRC [ENIT 31T 2 YR 375 R I S0 P ok
REHEET D, SHIZ, B bt MNERZARICT 28R FERIIRIEP LT
ZEMB, BCKERE DRCERD S ARSI KV 2 DJRRBEIEFOFREZ RS D,
FRIZBERO®mWZ L— R TIZXLTE b-t MNEEICESGT 28R TFEARZROMREL
EL., 7 L—F1I»n45%, HRICEREILRT 5 i n & 2 02 Bikd 5,
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@ W5 N %

[ B AR 22 5 B O 47 F5 Bh % & DRC [E 52 AE W) 5 A A 32 5T O Nundu Sabiti Sabin i,
2022 12 DRC [E N CTHEFR S 72 MU BE KON MIE S WBE OF H A Ll Ic iy %
EW, BYEHORFESCEE Y AR TERH LT D, HEE XD TEMFENTIE
IZXE 0 MERWEF Z &0 Efe MIERYFE L DRC Bk O RFEMEHT I OB K £k
PR L& DR 24T 5 . WESRFBTE, BURIE ST (6 A) MO DRC [E LA MIE S
e (4 H) OMBEESNLRREELIHEFLED T D, £, RIFKFY X
7R A N L 8T ABS Bt 2D, 20239 AICKIRE AT T D TE
Th DI & O L FRT 24T 9

2023 4F

O EZ W K OVH R R O HEH

DRC [E N2 A 4 = - 92 T TR

XH TV B 3151 Mk (M5 5 R BEF TFIA4v— EBH (5-3)

1) 76 QTAamp DNA Mini Kit 15 MSLf2 TTGTAACGATGATGATGCGG
A3Lr3 CGAATGCCATAGAATAAATATCCTTGG
& F\ T DNA Z 3t L. ;

i PA%H%EHjPA ﬁi?jﬁ% e H2RES  CCGTTAACGATTGGAAATCATTAACGG
DNA % IR R S 2 (= S B ST I H2Rrl CCTCGCCTAATAGCTTGCG
ERREET 5, MY AV AZT 47 ATUp-l  AATACAAGGAGGATCT
AN Ry 7 AT A0 AJRFIC ATl-low-1 CTTAACTTTTTCTTTCTC

WHEO ASLBIRT . HZRBIATE %1, #@ETORMCAVSE ST A ~—H5l

4 —2y hELZPCRTAZ Y —

=T EITW], BtEE oo mIKEHWT MIE Y A VAR RN AT B 7B 8 %
M35 (1), I, MWE YA VA L 72572 PCR EY % Hil REE 3 Xba I THLEE
L, BRI CTHRERINENY FHA XX >T7 Lb— Ko E1T 5 [2],

2024 M

Ov—7 = v ZRHTIZ K % DRC ¥k D Rfe 43 F & BROKBK & o FL B A

LREEERZK (PCR) TMIE VA VARG L e o 2Bk L OBEIC M¥E v A L A5G
DHERB SN TV DORENDL VY — 7 = U AFITICH WD Y 7L 28T 5, DRC D4 26
BT, BBHEEN 2 28> TO DI B IT2kE%Z, 2 DL EONIZE W TR
WHERIIGHTZBE L C2RELZEM L, 5H40 BEZMBIr ¥ E Th 5,

7 L— R 1 UA VAN 202240 DRCHEN S 7284 . 111umina NovaSeq 6000
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Z VTR 197kb O &l S Z J7E L, DDBJ & L < & GenBank IZ8 kT 5, /2, 7 L —
FRTIT oA LARBHTERZ2WEAEDLE&® ., NBI Virus 7 — ¥ X — X
(https://www. ncbi.nlm. nih. gov/labs/virus) <2 GISAID (https://gisaid.org/) M b
&5 7 LAEHIT — 42 (202341 A 13 HEFA T, NCBI Virus C#J 1300 A%, GISAID T
3300 FLAI 2B dR) 2 AF L, RMMIT 2175, 2O OBRREHREZL LIS, 71
—RIIT A NVA, BDHWEZ L— KT & T ROMBHEZ AR B IRAE Lt[;k**ﬁwb‘iﬂi%
CAFELR WD ERREET 2, £, HFBEFICH L TRZE - ERBEHRIEE DL (d/d)
DEHSCHEE AR 8T AENT 21TV, EOBMBTIZIED AKEIR (b D HFI R ERE
BFE - LHANICREITIAN 2 L9 R ERER) BELELEHET 2, SHII82T/
LAEEHINE, T VBERICFEG LRWHRNRERO B 2 HWT, 53R LD
LR E LIERMBOMEL, ToMELz b LI LEdKREROHEZIT>, Zh
S OFEHT 5 DRC O E ORFR D BOK EIER ~D AT « JEEICBI G L Tz &
52T 5,
Reference
L ESLERENZERT. WRAERE~ =27 FE T A VX, 2022
Anna M. Likos et sl. A tale of two clades: monkeypox viruses. Journal of General
Virology 86, 2661-2672, 2005

@ THII DR
ENGIEARY S SN INETERWVWEREZ TG L & T, 2022 0 DRC (2
#5E%@Wm%ﬁ%ﬁ¢fé EMTE 5, £ DRC HRNIZE T HTUANLAD
BB LN D 2 LT, A% O N EE O Mo YL IE & 58 B 1112 5 ik
THILENTES, SBITDRC EARNDZ L— R INEH%OFHE 3%, 5 =i CRRYEE
RTDAEENRD 20 EBEFEWICERTHZ L0x, KD HRBREILKIZON
TEEZEOL L, FENSMSEL TV DO EERBURES ~& 272 5 a6k
W TW5D,

. FEE
@O HH5 (2023) 4R SN FH BT %9 D FE MR G
LFEAFIESE T D DRC ESLAEWEFIZEET (INRB) & OBIMFTH &b &l
B D EL - AT -7, B Kivu M & Kwango MIZB W T, #hETh
Kamituga general hospital & Kwango general hospital Z X[ GBI & 35 Z & 3k
o ERIRHE Y LR AR IO 2 Wy M K DA, MR Ok ik %
it Lﬁo Fo. MEOERIEIETH S INRB TIEEEBEHH T ESCHRIE DR F k%
PW L7z, 7 4 —/b R CUUE L2 RIE 7 o L Rk i 1 T INRB % Tk L,
IRNB F|&#IZ-20CCTHMElRfFET 22 & & L, ZTnb—@EOI & B O
FLEBICHR Lz, iy PCR REITIEABFATH Y . MEARNE
LN DBHIZ INRB ([ZHik L, EREZFAMTE IRELEMT 5, REE. EHRH
MM A ERL L. INRB K OBV = A S8 T COMMBLAR 215 2 i 2 D T\ 5,

H#
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6.

@ R (FHR+55)

LT INRB IZPRE STV D M g kW B R O BRIR IR 2 AP RIS 4%
FETHoT=0, LFEIFZFEE L OWHHEORE., MEAREG - RICHIZICINEL
TR R EICIER T A6 2 L e olz, ZDOD, FIITHBREEZNET D
h 1) = 3% B 2 3% %F L, Kamituga general hospital & Kwango general hospital T &
L7z, B &R DT 7MITBIRNREL AN TN LXK TH Y | HARAFES
WEBIZT 4 — /L RFREICSNT 5 Z L 1X#ET, INRB 2> P58 B % JRiE U &R
B CTOMAE L MIEMIEELIT) TETH D,

FMmEEHENA L BRAT2LEENE 2O, £91L INRB OMHEEZES
WCHEET DM 21T > CT&E 72, W ERERE & MR E FiETHEREATH L
W, 2024 FICHFETETH D, [AERIC, BEFEZVIEATICRE W T MBS 21T
5 Wi 2 D TV D,

R D A F
FRERXLHBDICE D THRBERIIRIEAZL TORWRATH 5,

SRS il

KRBT D AR 2 H I IR T 2 B EEN A L2, WMEHFERNEZEET D
VBENECT, ZHICKVMIEOEBIIREEND Z e Roen, Bom hE
WGBS AL RIMFFESE Td 2 INRB & OFHE MG L Tl v AFZEZ k425 2 & (3R
RN LR L T %, 2024 4EELIRE . ARBhRR &2 B IS AN IE 2 JRBA L T <

L ERE ([T O)

I (FTHIORBIXITEAEERL R T2)

@ (N IEFE 2 DN — IS DR & 2T b i)

I (PRRBY ORREZET NI

v (PRUEORRZZET )

iz F U728 (T6. Bl THlE~THIITEMEA)
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2023 General joint research report (self-evaluation)

Research project name : Profile of Plasmodium species composition and its impact on school
performance under COVID-19 issues among school-age children in
Kinshasa, Democratic Republic of Congo

Project number : 2023 — Ippan—29

Applicant name : NUNDU SABITI SABIN (Medical researcher. National Institute for
Biomedical Research (INRB), Kinshasa, Congo, DR)
Joint researcher(s) :
e Paul Kambale Mathe MOWA (PhD Student, Leading Program, Graduate School of
Biomedical Sciences, NEKKEN, Nagasaki University, Nagasaki, Japan)
e Hugo KAVUNGA (Associate Professor, University of Goma, National Institute for
Biomedical Research (INRB), Goma, North Kivu, Congo, DR)

Amount Allotted : 600,000 yen

According to documents at time of application
(D Research Purpose
The aim of this study was to revisit the prevalence of Plasmodial species including P.
falciparum in school-aged children four years after the previous survey in the same areas
and assess the impact of the COVID-19 pandemic on the burden of asymptomatic malaria

infections

Specific objectives

Determine the prevalence of Plasmodium spp., P. falciparum, P. malariae, P. ovale curtisi
and P. ovale wallikeri infections among asymptomatic school children and the proportion
of mixed infections.

Compare the prevalence of Plasmodium spp., P. falciparum, P. malariae, P. ovale curtisi

and P. ovale wallikeri infections before and after COVID-19

@ Research details

The Democratic Republic of Congo (DRC) is the second most malaria-affected country
in the world after Nigeria. About 97% of its inhabitants live in perennial malaria
transmission zones, in which transmission occurs for 8 to 12 months yearly. In DRC,
malaria is still the major cause of morbidity and mortality, accounting for more than 44%
of all outpatient visits, and for 22% of deaths among children under 5 years.

We conducted malaria survey in Kinshasa, DRC in 2019 to see the prevalence of malaria
among asymptomatic and symptomatic school-age children and we found that malaria

prevalence was high in both symptomatic and symptomatic children.
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During COVID-19, many sectors were paralyzed including the healthcare sector. Also,
the attention of disease control measures was focused more on the response against
COVID-19 forgetting other endemic diseases in the country. Hence efforts to fight malaria
should be redoubled to help mitigate the worst impacts of disruptions to malaria services
linked to Covid. There was a need to evaluate the prevalence of malaria among children
where the survey was previously done.

Also, we used the previous samples to determine the genetic diversity of glutamate-rich
protein, potentially a candidate for vaccine development as it has not yet been investigated
in DRC. Thus, we aimed to assess the genetic diversity of the immunodominant C-terminal
repetitive region (R2) of Plasmodium falciparum glutamate-rich protein gene (pfglurp)

among school-age children living in Kinshasa,

@ Anticipated results

This research was to update the prevalence the prevalence of Plasmodial species
including P. falciparum in school-aged children four years after the previous survey in the
same areas and assess the impact of the COVID-19 pandemic on the burden of
asymptomatic malaria infections. This grant made it possible to submit the research
proposal to the Ethics committee and to support the Nagasaki-Kinshasa-Nagasaki
round-trip plane ticket as well as accommodation and restauration in Kinshasa for Dr
Sabin Sabiti Nundu and Paul Mathe, PhD student at NEKKEN. During his stay in Japan,
Dr Sabin Nundu helped for final writing of the research protocol and planning of the study.
During his stay in Kinshasa, Dr. Paul Mathe explored the study sites and discussed with
local authorities and school authorities for the implementation of the study in the same
sites where the samples were collected previously and submitted the research proposal to
Ethics committee for approval before Data collection. This funding also made it possible
to purchase data collection equipment and reagents and pay for Pfglurp article for
publication. This will provide the basic information necessary for the implementation of
the study but also the publication of the Pfglurp article will allow local authorities to have
an understanding of the genetic variation of the Pfglurp gene and its involvement in the

production of vaccine targeting the PEFGLURP protein in the country.
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5.

Implementation Report :

@ Circumstances of Implementation against the FY2023 Implementation Plan

e Current study
o Final writing of the research protocol
o Submission of the research protocol to Ethics committee
o Visit of study sites
o Discussion with health and school authorities
e Previous study
o Purchase reagents to complete laboratory analysis and sequencing of previous
study and
o Submission and payment of the publication fee.

We conducted nested PCR targeting R2 of pfglurp and amplified this region using
allele-specific primers. Primary PCR was performed in a 20 pl reaction volume containing
1 pl of DNA, 125 nM primers and 12.5 pl of One Taq® 2x Master Mix (New England
Biolabs, Massachusetts, USA). The primary PCR cycling conditions involved an initial
denaturation at 95 °C for 5 min followed by a second denaturation at 94 °C for 1 min,
annealing at 58 °C for 2 min and extension at 72 °C for 2 min, with a final extension at 72
°C for 5 min. Thirty cycles were performed for nested reactions. Genomic DNA from 3D7
laboratory strains was used in a positive control, and nuclease-free water in a negative
control. Amplifications were performed using a ProFlex PCR System (Thermo Fisher
Scientific, Massachusetts, USA). Amplicons were analyzed by 2% agarose gel
electrophoresis at 100 V for 30 min and visualized under a UV light transilluminator after
post-staining with Gel Red® (Biotium, Inc., CA, USA) solution for 30 min. Band sizes
were determined using a 100 bp DNA ladder (Takara Bio INC., Shiga, Japan). Sequencing
analysis and final sample selection Amplicons of samples with a single band confirmed by
electrophoresis among pfglurp-positive samples were directly sequenced using an Applied
Biosystems 3730x]l DNA Analyzer (Thermo Fisher Scientific, MA, USA) with Applied
Biosystems Big Dye Terminator V3.1 (Thermo Fisher Scientific, MA, USA). Sequence
alignment was performed with MEGA7 software, and P. falciparum 3D7 GLURP
(PF3D7_1035300) was used as a reference sequence. In the case of mixed infections, we
considered secondary peaks as true SNPs if the peak height was above 50% of the major

peak at a polymorphic locus.

@ Results (Results & Observations)

e Research proposal was submitted to Ethics committee
o Study sites were explored and read for data collection
e Previous paper has been published with the following results:
Among the 308 pfglurp-positive samples, the mean MOI was 1.32 in symptomatic and
1.20 in asymptomatic children. Among 267 samples for which single bands, the alleles
with 1000 bp (47.6%) were predominant followed by 900 bp (21.7%) and 800 bp (17.6%).
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Of the 262 samples the Pfglurp-positive samples, Sanger sequencing analysis was

performed and of which 221 had strain-identifiable clear waveform data used for diversity

analysis. Of these 221 samples, a single strain was detected in 171 samples (77.38%),

multiple waveforms in 50 samples (22.62%). Mutations were confirmed at 29 base

positions (14.22%) in the 204 bp nucleotide sequence and at 15 amino acid positions

(22.06%) in the 68 amino acid sequence. In addition, synonymous mutations were detected

at 10 (14.71%) amino acid positions. Deletions at position 882 were confirmed in 2

(0.90%) samples, and one amino acid insertion between amino acid positions 901 and 902

was confirmed in 3 (1.36%) samples.

@ Announcement of Results

e Data collection of the current research proposal has been planned to start in September,
2024

e Previous paper has been published in Parasitology International (Paul KMM, Simpson SV,
Nundu SS, Arima H, Yamamoto T. Genetic diversity of glutamate-rich protein (GLURP)
in Plasmodium falciparum isolates from school-age children in Kinshasa, DRC.
Parasitology International. 2024 Jun;100:102866. doi: 10.1016/j.parint.2024.102866.
Epub 2024 Feb 11. PMID: 38350548.)

6 . Self-Evaluation
We are quite satisfied to have completed the first step of our current research proposal
(submission to Ethics committee) and to publish a previous study on Genetic diversity of
glutamate-rich protein (GLURP) in Plasmodium falciparum isolates from school-age children
in Kinshasa, DRC which will help have a better understanding of the genetic issue of PFGLURP
protein P. falciparum that circulating in the study areas.
7 . Achievement Level (Circle one from I ~ IV below)
I (Few expected results were achieved.)
@ (Not fully satisfied, but certain results were achieved.)
11 (The expected results were achieved with full satisfaction.)
v (Even better than expected results were achieved)
Explain your evaluation

We have not yet implemented the current study but we have successfully published the

previous study.
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JN SRR FPEE AR EFIERE KP4 Valaa Hammand Mohamed Sediek
JN SRR FERBEE BBV ZERE KR5FBE4 Rabemananjara Miora
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PN SL s e frm
NP SL s mA AR

3. ®  E K300 FH

4. WFFEEHE
O wFt H B

N~ Z7 VTEHIEEMOERE - Y, BHEEYBS I UCBEVNRBEY 2 RIC -
TV TIEEREGEIEICET OGN D ERICEHEERELEIE TH Y | EFRE LS

DEBERMIEN R TH LN, YHHEETIEI~T7 ) TIRAOEZENRECTH D = L

b, INETY T IV TRBEMAENGIZT DL ENTE Moz, Ll 2019 4

NOOBIFE OLFEMIEIC LD HEE - B (L EmERT 2 YR E T, iy T

UTIEMEOFNE X ONER RS2 BN 6HBLENTEL LTk, KX

SWFZERHERE L 72, FEERIT 2019 20> b O R WF I8 THIY D 57 12 D W TRET 24T\

LR L DORREREINESTOREKICE-T-, AFEBE T, FRICEEEY,

BIOBMAEDEMAERNRIIMZ, BWFE OHLFRFERICEL > TEHRAOHI~TF V) TiEHE

MEB*RRARTHILEHHNE LTS,

@ W5 NE
D2023 4EFE (R5) 1 LR OFR X OEREZED 2N S, oY, BEEY. B X OE
BTNV OWTHEA W O 57 BE - R 2TV, IEEAREO B BIET ., MAED
BRI DU T I v PEAITF 72 B JE B (JAMSTEC) 7> B $2{H & 72 AR AT i 1 Ok 14 24 1 O
BHE) |, TEXFEHEZHE L X —CEBRKZEEE O ZE8RERFRE ¥
—POAFLIZEO ZHOBEK 8 FE, ML= ThE XV /5B L 72 ik i 95 F 4 H
W5, 7o, BEHHBRICEOVRBEDPE LRI ENTHRINDL O, fxe ORGH
ICCREEY 2B L. TLC 38 L OV HPLC 3 #Tic & 0 kel L, R0 72 il 3 12 D W\ T
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fixDHThra~ 7T 7 40— ZXVIEHLEHOREE - K2 BHT. Hoh
AL B DAL FRE - I NMR, MS 72 ED AT R LT — H g T 0tk B Mosher 72 XD
EFRHFIECLVREL REBR) . #@EH, B~ Z VTR Z2H W7 v &4
R K DTEMEFEM 21T 5 (RIRFREWE)

©2024 4E £ (R6) = R5 4L & [FERIZAL 2Ry D v EE URER) . BUFEE~Z U 7 i h
W T IEEFA 24T 5 (Rl KRB LB U THBMPEHE DR E Z1T > T2
D, SFONTHERRETFEFEER, o, EEFNGE~ORBEE T T 5,

32025 FFFE (R7) @ R6 4L & [FERICIEMER y DR F A D D L L bio, AAREEY
WZDOWTIE, RIGEREBWFORISHE L HRD b, B FERS A T = X LEHT 728D
BE 21T 720,

TR D AR

AW HETNIT, REBIBAEDRBEY O S HFIFERSOFHEMOKFENE A
HEBRALPCRY RAVICFELBTBORBICRERFLE LD, £7-, HEE - R L
AL EW NS, THETIZRWHHERLBEMEAW O AN TENIEX, ThE v
— XL LCAIEBEBICORRD ZENTHIN, ~Z V)V THEBREDOBREBEEDEREIC
RERBBEZ L0720 M/IND,

~Z VT OFMBEFLTI2EAEZE L, 7240 FAML ERFETC LTS, Fi
R IIRE 7 Y7 - 77U - FE KA OB - B ThY . b o
Z < OEIFRFERIEBR EOTD, Fx BEEOMEENAKICORNLH%E2T 5
LTRSS OBREEKD ZLiconnng. ERNEROE CLEERE
BERLTZILENTED,
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5. &
)

it e 75

A5 (2023) A SN FE RN kE T2 TSR I

WA DT 7 © Y v 27 (Crossostephium chinense)., 7 @ A /7
(Sageretia thea var. thea). &7 &t} (Senna surattensis). Y —Y¥<t
H1% (Eurya yaeyamensis)7$E 5 FEDHEWIZ DOV T EE L&A KKy O HEER R %2
Tolz, TO/ME, BEALEMITINA, BEOFHRAEWZ L L. NMR > MS A
NI MK DT 2T E DL FBEZHA LN LI, 22 THLNTLEY
IZ2oWT, BVEHHC CTHi~ 7 U 7IEMF M 21T o 72 & & ABEB O IZTE M % A
HUL7, 27 By v av (Crossostephium chinense) 7> S IXLL T OFHAALEY (1,
2) BNHEEtIN, (b E, BLXOYNAEKETALEZ FTKOLHIICIRE LT, £7-.
BULEM A1 BX O 2122 E4 16 fE (12.1 £ 1.1 KV 16.6 = 1.2 ug/ml)
DOERFRIEEN RN D, ESROMEE E O, HEEFING STICHE L
7= (Molecules 28, no. 12: 4696. https://doi.org/10.3390/molecules28124696),
Flo, TOMD EFLORMIZ OV T & F 42 4R T [E BE 70§ S50~ O & Fe
FNERED -V, F2, MAEWRBEMIZONTIZ, UTOFHFHOILEY (4,5) %
INETIABLTWLZOT, 5%, i~ 7 U TiEMHEZ N L7057 w3 s
LTARZTEL TS,

R DA FR

Two New Cytotoxic Sesquiterpene—Amino Acid Conjugates and a
Coumarin—Glucoside from Crossostephium chinense. Wang, Zhichao, Ben—Yeddy
Abel Chitama, Keisuke Suganuma, Yoshi Yamano, Sachiko Sugimoto, Susumu

Kawakami, Osamu Kaneko, Hideaki Otsuka, and Katsuyoshi Matsunami (2023).
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Molecules 28, no. 12: 4696. https://doi.org/10.3390/molecules28124696

6. H MM

oy DR R RALFREE R ENIXRM & TR D RREN LD DT, SFEORE L
L CIXBLET D & O FE iR E O 7> 6 DN Z < | AEW OEEEWICE T 2 HF5E)
FASTHNCE FOL 72 S 2K E TV DA, HEEESCEBREBERII+2HEHETCETEBD .,
Lt DRFFEDZEITICH - > THREORBEITE L T\, 5%, BkH 53 RA K«
WELND LML TWD, ERFMamc oL (Molecules 28, no. 12: 4696.
https://doi.org/10.3390/molecules28124696) H/AF Sh7- Xk o1z, BB IZNEFICH
THBY, SFELEBROEHEBEFMNEEICEERCEZER TEL LB TNLO T T
DoOREEFE TN E LT,
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[ (FTHI O FITIZE AV EZBNR B RN T)
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(PRREY ORZEZET BT
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Drug Administration: MDA) % . Z O%F AR OE EED OHPEBRICHIT 25K & L
THRLUEAMHEL TS, —F., BANC L 2L FEIEICITEICTHED HELA & b
O e, B OEMERBIERBEIEOBBE R RO b TnD, RIEFEFIETIZ, <
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SmSUOX (/v 7 7 A hAF v ¥ —8) Zgext g & L, ## 2 SmSUOX (rSmSUOX)
ERIGHE CRERE - R L. BISEERBIIE O L 72 5 L FRUT KON, TS
RICBUTDREAT a7 7 A NVENTEZITOEEENET D,

@ W N RwE
< U MEMW RO AETEERAS AT —VIZB T 5 SUOX ORFZEMMFEL (G B R
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[. SmSUOX B FDHEL T 1 7 7 A JLFEHT -
(1) HFERFLHBICBOWTERENTHRARL TWD~ Y EMK RO ETEER
(BN, A2 07, WLEE ERANL TR % 27—V 5 mRNA
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EHEL T ERBEAT — VB LB OMEICE T D2 EE B %
T R %5mm(@1mm)f%@ﬁé
(2) gqRT-PCR TOEAZFHBLOE &M T 2 EMRIT SmMSUOX O H lEAs T
Brom—=r27 L7 7%:%%%wf¢mb NS AR 121X NADH
dehydrogenase 1 iE{x 1 (GenBank accession no. AF215860)& i3 %, & A
TURTRIRE SN EZRO A EM % Tukey-Kramer & THRET 5,
II. SmSUOX DB 1 7 7 A /LFRHT
(1) =V EMEROEFRSE AT —VIZBIF5H SUOX OFH %, SmSUOX
Wt T AHMEEH WY s A X T ey NCHRET S,
(2) MERE~T Bl R C AR [ E R B A 2 /R L T SmSUOX (2% 4 2 HLif il 2 —
WHR & L7 B kL2 e T, SUOX D RITEAZ #5235,
(3)FIEL TH D SmSUOX DT F RHUEAD rSmSUOX & Kt L 72 o T 6
FRER 2 7P X ﬁ Lf#ﬂ@%%%LSmamX’ﬂ¢5#¢%ﬁéo
1. i 25 AR 0D 3 A Bk I L BROZE
U)L&@H®W%K\Wm54+\/7X%ﬁ TB (R R & = = L HE )
CBWT, ZRETICELNTWD~ > Y fEM B SQOR (HaS - / v A
X RU T H—8) OEFIFENTT — 2 L OSCEIRERE D B 15 640 5 3B
T TrANT =R ENMERELTELETHI LT, v Y o EMRRORFENR
WMORIPALZTOFARMKICIBIT2ERZREZHNT 5,

@ THINDKE

2022 fEE ORFETIE, 2 SmSUOX Z 5 & LT, BISRIERIF RO ML 72 5
RPN 72T — X G L7z, Km EL O Vmax fEO P ERE RS, SmSUOX D ILE
sulfite & OVEE 152 21K cytochrome ¢ & D FFIPEDS | FLIHDOBESR & i L TIRW Z &
ﬁ%okoﬁwﬁm%ﬁ@%ﬁ?%%?éﬁﬁﬁ®HMX&iﬁ@@ ~ UMk

Mm% o SUOX Tik, ZOWHRNAET 2 ®EIEEO sulfite BREEIZHEH ST D729,
EEHRMMENEL 25, Eﬂfo EIREOEEFE T TEWEBEREENE SN 58
MWAELTZEBRINT, £, AN Lo SmSQOR MEAT 5 S:0: T,
SmSUOX DIEMNRE L BHEIN2BL % W L7, SmSQOR DHHLIZIIRKE A
TVHBEENLL LR RESNTVEIENS, v~ Y MEMWBRIZREY Z
TR D FA - AFREICHEIS U, il 7e HaS R 2 451 T 5 ATRE
PER R STz,

A IR % i bé%f%*ﬁéhén‘*%&bf FE 1 W% B 23 A9 D A A7 I AN i 7
R HaS/SO2 BREE A~ D fis 2 Al REIC L 7= AW IS OB -2 ARE o5 9
Z A2, SmSUOX (Z4% D JLuE gt 7 — &@ﬁﬁ#ﬁﬁ##éﬁkﬁﬁ_ﬁ#é &M
RNVCHIFETE 5, o, AWFENICE, FBRRoXEFEREEICHEEICS TS
i A O ER L SUOX OFEI 2 M L, FERKICBI2HLVWMAEED Z &
DHIFFTE 5,

—115—
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Ey T

O A5 (2023) A FHMFHE 3 2 FEMIR L

(1) vxAZ s Tay MIBWT, v~ Y AR o SUOX (SmSUOX) O % H,
23, HINE OV B IC B W TR S vT=,

(2) SEMMRT Y T, HEMEpk B RO A% (parenchyma) (2. F7ZHERHEK
B W TIEAE (tegument) (28 SUOX OFEBL A2 BLE L T-,

(3) ~v Y MAEMPE R TOMBMRBFOFERKICB T LIEREEZLELT,

@ MR (FER+B%)

(1) ~r Y AfEMRROEIFRS AT — 28T 5 SUOX O3 BLfEHT
~ Y oFEMR RO BEE, MEREOR AR, KB AD Y T e Z R E 2
H- AR L, SUOX O%HLE2, 7HXH SmSUOX MiExHW\Wizv=AZ 7y
N CENT L7z, SUOX OFBLAY, BINE OHEMEDO L B A TEIZE I (K 9A XY
9B), HINKOMEDORHALTIT, MREBE > XV b AL TXRT7 (I ha RFUT)
BEHEE IRV T, LRV SUOX DY 7 FaAn@lgssh-, MoRBE T, 2
Foay Y ZTEMEE A ICBWTAATIRO Y 7 FIVNBE S0, M sy &
By TRy 7TV EHRT D2 RN kot v B THICEIT D
SUOX DR BUTRD N2 o7= (K 9A KT IB), X by KU FEMEE /> TO
SUOX DL, ZOMFEOKEZ LK LEMREEEZRT L LN HKXS,

Male Female Adult pairs
(A) Male Female Adult pairs ‘ ! ‘ N
| . | R | X & NG Ng )
! e i e ! el O & o & .o & N
o8 Fo g ST s Fs & &
© P o & § 5 & &
S F{TEEF S E @Qqﬁ’ F g o ° o ;
T
250 .
150— 3 '
100 Jua | "
Fom— - *
> - b o 4 - ‘ - -_——
50— - “1 e
37— ‘ - - e -
25=—=
20—
(B) Egg Cercariae Egg Cercariae
) |
S s sy s s s S
SIS \*@ S & $
&y &8s

rSmSsUO0X
62.6 kDa
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9. v Y U AEMWE B OEFERS AT —I2BIT 5 SUOX O HENT (A H

(R R, e IR, MERE T RLBR) KON, BYRIFE B DY T b - i
e L7=s /X7 ED SDS-PAGE (CBB #efafg) v xR Z 7wy Mg, BhiExt
P & U CHE X /K SmSUOX # > 37 & (rSmSUOX) % W7z, JRRHEIE,
57 F & 62.6kDa @ rSmSUOX IZXt T D[t s (7)) e, VAL T
2y M2 T Y FH SmSUOX MiFZ —kbiik & LTHWE, Y T VDREY
F— F%& 1,000xg CTimDof L7-%ICHE bl % (debris) & EFd L7,
Boniz EiEE S 51T 16,000xg TiEad L, MIREE 2 (Sup) & AV H %7 Hsy
(organelle) * 1572,

(2) MERET R HRIRIZIR T 5 SUOX O R #%2

~ 2 E AW B O HEREAS T R AR SRR L 72 R E RSO R AR & VT
SUOX DJRfEZBEZ L=, 7 ¥ XH SmSUOX IMLiZ V7= Ye ity Tl MEME RA
D FAHA% (parenchyma) |2 SUOX D JRTENS, RFPHIZH - > THIZ S iz (K 10E
O F), — )5, ERmEE ARG TIRRBEORISIZBRE S ho 7z (X
10B XN C), 7=, DI (tegument) (21 SUOX D JFENELZE X 7= (X 10E
KONF), HEOAIZI T 5 SUOX D JRTEIL. @R O HaS/SOs> B 5L~ D3 i 12 B
MU OBFFZOKELZ LS XM LR EERT D LMKk D,

DAPI TRITC 560 nm Merged

Pre-immune
rabbit serum

a-SmSUOX
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& n
o « cell body
(7

bm: basal membrane

cm: circular muscle

Im: longitudinal muscle

p: parenchyma

s:spine

m: mitochondria

n: nucleus

X 10. MEREST R BRKRIZE T D SUOX O REBLEE, s ai v ¥ i iE (Pre-immune
rabbit serum) (A-C) &Y, 7 ¥H SmSUOX % (a-SmSUOX) (D-F) % HW\T
Guta, U 72 MERE T s AR o a8, PURPURRGIE Alexa 594 (REEE) .
Yt X DAPI (FfHt) Ttk L7z, A7 — " — (F XA TFTOBHB) X
100 pm 2779, (G)WHBFIZI T 240 (tegument) DO, HE B KD I PLIZ TR
ROV TE D, o, HHRAEATIE, B2 RPN EHEIEERS -
DOINERR IRV IREEENBIE I N D,

(3) =» Y U fEMB B TOMBENRBOFABBKICHITIERDEL

LRI OFZETHELNTMEANS <2V AR BT o AN BE LT 3
HowibAKk#E (HS) REREEZHETLZ (K 11), 5 -BETIX, kB X o1
SQOR & SUOX D ili 5 NF(ET DA, SQOR IE HaS & Mifiifig 1 4> (S0:%) %
AL TFAHilE (S,0:%) ZPEA L., SUOX Z[HE L T ATP EAICHWLILDER
LA % N RICIER T D B2 b5, &K TIX, IO XL 512 SQOR
NREIL TWVWRNAT —=IIZB VT, SUOX 2AME— 0 SO b & L CT<., &%
ST, BAB U T O X DIZ SUOX MREBH L TV vy (F72 3B &K W)
AT —TIZBW T, SQOR DKM E - IR AT S10:> & BT 5 M — DR &
LT TREMEDR S 5, BIITO SUOX O EFEBLIL, Bl (25327 L) BEE
LAEGFT 210 EREE (RFBFICZ LWL, MEAHHDICEREFESH B A
IHRE) 2L TWDAEERH Y, SEIOHETHE LN TMAIZ, Pl tb
HIID AT —VIZBWT, ZOFARDN SOLTHEEZ X LY —RELTHHT S
BNDEHETHIEEREL TV,

ML B D A FFEEIE 12 31T D HaS <0 SO:2 D /AEFRIEREIL, B HBRE~D WIS
BEICB U 2EREHAMT H720ICF., ZOHFEROMBENRFRKICOVWTERS
WRNLETHDEEZDH, SUOX FHEAT — YV TOER RT-PCR IZ XD E5+
BT 77 A MOV TEH, SH%OMELE 25,
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(1) BEH#, Acharjee Rajib, M Fhifr, VEBFwk, WEE A, db B, ¥ =
TV R, CE W, JF LBA, WEE -, v Y UM% R sulfite
oxidase DI FHIRMOMIE 55 166 [0 I ARIKPESS (LM AL TR +
YIA VRS, AT~ FRME, 2023, (2 THEFERE.

(2) Ken Daniel Inaoka, Understanding the mechanism of adaptation to
environmental sulfide by Schistosoma mansoni. U.S.—Japan Cooperative Medical
Sciences Program (USJCMSP) U.S —Japan Parasitic Diseases Joint Panel Meeting,
Tokyo, 2024, 2T HEAFEE.

(3) ## H M, Tshibaka Augustin Kabongo, Rajib Acharjee, ¥ifs #F, Z*
W PeR, MER ML, =R EE, R oAb, B B8 W, X =i Fgk,
Characterization of sufite oxidase from Schistosoma mansoni. H AZA{K=x %
X —WFFES - 5 49 [FIFER S, Yamaguchi, 2023, (2T HBIER.

(4) ## B, Rajib Acharjee, Fufy AT, Fik &, HEE HL, H A
B, ¥ b, 58 W@, X=x Vi M, <> Y o fEM% B sulfite
oxidase DAEALFEBIFENT. 5 96 [0l H A4 F4 K2, Fukuoka, 2023, 12T HEAFE
#.

(5) EH#A, Rajib Acharjee, # FHifdr, fomFnk, IWHEE, HEEFE, R,
HAE — B8, ==L fgi, ~> Y fEMWARI har Y TICRET M
Wile A% o & — R Ofr. H29m g F+HFLERFEY -7 a7 F 19y FHE
Be=ZUTWIRT +—7 L5 BRIKE, Nagasaki, 2023, (2 THEHIFER.
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2023 General Joint Research Seminar Report (self-evaluation)

Seminar Title : EZHZED =D OMHEICE T 2 EEE 2 —
Project number : 2023—A—01
Scheduled period : Year 2023 Month 6 Day 28 ~ Year 2023 Month 6 Day 30

Principal investigator : Flff K5 KZFEFEAR RS « 7 1 — )L )L AL E
W Nguyen Tien Huy

Amount allotted : 600,000 yen

Outline of research seminar

The Declaration of Helsinki, CIOMS, WHO guidelines, and ICH-GCP guidelines
are currently applied as global ethical standards in medical research. These
guidelines generally stipulate the ethics codes for medical research on human
subjects and the ethics codes for individual researchers' personalities as a globally
unified Minimum Requirement. However, more detailed consideration is required
to apply this spirit to actual research sites, especially in developing countries. This
seminar invited experts in medical research ethics, researchers involved in medical
research and other fields from several countries, and Nagasaki University students.
With the participation of experts in medical research ethics, we discussed various
study cases conducted around the world, which took into account differences in
culture and customs, and examined future directions. The meeting was also open
to the public.

Implementation report :

This meeting was co-sponsored with the "International Training Course on
Ethics for Medical Research". It was held online for three days from June 28 to
June 30, 2023 by nine lecturers (including four from overseas and five from Japan)
and 27 participants (including 23 from abroad and 4 from Japan). Cristina Torres
(FERCAP-Philippines), Kwanchanok Yimtae (Khon Khen University), Utcharee
Intusoma (Prince of Songkla University), Kenji Hirayama (Nagasaki University),
Juntra Karbwang (SIDCER-FERCAP Foundation), Tsuyoshi Kihara (Nagasaki
University), Konosuke Morimoto (Nagasaki University), Dhoubhabel Bhim Gopal
(Nagasaki University), Tien Huy Nguyen (Nagasaki University) gave lectures and
motivated group discussion. The lecture contents were the composition, roles, and
functions of ethics committees, informed consent (consent form), evaluation of
benefits and risks, guidance, and ethical issues in research conduction, especially

in developing countries. Participants understood what the consensus is and what
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is controversial about medical research ethics today and discussed how to deal with

it.

Course description

This international course is an overview of research ethics, focusing on the
ethics of health research. This course will cover the following: a) historical
background, principles, and guidelines of research ethics; b) structure, roles, and
functions of research ethics committees; c¢) ethical considerations in health
research such as those related to informed consent, conflict of interest, and risk
and benefit evaluation; and d) ethical issues and methodologies in different
health research fields (genetics research, epidemiological and social research and
pediatric research) in the context of national, regional, and international
collaborative research.
Course objectives

The general objectives of this course are: a) To demonstrate a common
understanding of the ethical principles in health research and b) To utilize the
ethical principles in reviewing different considerations and issues related to
various health research fields.
Course format

This course will (to a large extent) be organized as interactive learning where
the participants will work on a number of problem cases. The case studies will
illustrate the main points made in the lectures and presentations. It will be a
three-day intensive course. English is a common language in the course,
however, the lecturers and mentors are able to communicate in other 3
languages, i.e. Japanese, Filipino, and Thai. Comprehensive background
materials will be provided to the participants.
Course organizers
Prof. Dr. Juntra Karbwang

President, SIDCER-FERCAP Foundation, Thailand
Prof. Dr. Kenji Hirayama

Professor and Head, Immunogenetics, NEKKEN, Nagasaki University
Course lecturers and moderators
Cristina Torres (FERCAP-Philippines), Kwanchanok Yimtae (Khon Khen
University), Chusak Okascharoen (Mahidol University, Thailand), Phanthipa
Wongwai (Khon Khen University, Thailand), Kenji Hirayama (Nagasaki
University), Juntra Karbwang (SIDCER-FERCAP Foundation),
Facilitators Tsuyoshi Kihara (Nagasaki University), Konosuke Morimoto
(Nagasaki University), Dhoubhabel Bhim Gopal (Nagasaki University), Tien
Huy Nguyen (Nagasaki University)
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Course venue
Global Health General Research Building in Sakamoto Campus, Nagasaki
University
All the lectures and workshops will be conducted via an online system.
Course fee
Free to all participants
The course is financially supported by the Institute of Tropical Medicine
(NEKKEN)
Course outline
First Day: June 28, 2023 (Wednesday)
08:45 Inaugural session

Facilitators: Kenji Hirayama

Introduction to the workshop

Presentation of participants
09:15 Introduction to research ethics: History and the need of an ethical
review system (Juntra Karbwang, SIDCER-FERCAP Foundation)
10:00 Break
10:30 Roles and functions of research ethics committees (Sangkae
Chamnanvanakij, Mae Fa Luang University, Thailand)
11:15 Informed consent (Juntra Karbwang, SIDCER-FERCAP Foundation)
12:00 Lunch
13:00 Conflict of interest (Kwanchanok Yimtae, Khon Khen
University,Thailand)
13:30 Vulnerability, Risks and benefits evaluation (Cristina Torres, FERCAP-

Philippines)
14:15 Break
14:30 Case Study (3 cases): Group discussion

Facilitators: Kwanchanok Yimtae, Cristina Torres, Sangkae Chamnan , , Kenji
Hirayama, Juntra Karbwang, Tsuyoshi Kihara, Konosuke Morimoto, Dhoubhabel
Bhim Gopal, Nguyen Tien Huy

15:30 Case Study: Reporting and Plenary discussion

Moderators: Juntra Karbwang & Kwanchanok Yimtae

17:00 End of day one

Second Day: June 29, 2023 (Thursday)

08:30 Ethical issues in pharmacogenomics research (Kenji Hirayama,

Nagasaki University Japan)
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09:00 Ethical issues in Emergency Medicine Research (Kwanchanok Yimtae,
Khon Khen University,Thailand)

09:45 Ethical issues in epidemiological and social research (Cristina Torres,
FERCAP-Philippines)

10:30 Break

11:00 Ethical issues in pediatric research (Sangkae Chamnanvanakij, Mae

Fa Luang University, Chiangrai, Thailand)

12:00 Lunch

13:00 Case Study 2: Group discussion

Facilitators: Kwanchanok Yimtae, Cristina Torres, Sangkae Chamnan , , Kenji
Hirayama, Juntra Karbwang, Tsuyoshi Kihara, Konosuke Morimoto, Dhoubhabel
Bhim Gopal, Nguyen Tien Huy

15:00 Break

15:30 Case Study 2: Reporting and Plenary discussion

Moderators: Juntra Karbwang & Kwanchanok Yimtae

17:00 End of day two

Third Day: June 30, 2023 (Friday)

09:00 Ethical issues in international health research: Study design, informed
consent, level of care, post trial benefit (Cristina Torres, FERCAP-Philippines)
10:30 Break

11:00 Plenary discussion (Cristina Torres, Juntra Karbwang, Kwanchanok
Yimtae, Sangkae Chamnanvanakij)

12:00 Presentation of certificate (Kenji Hirayama)

End of the course

—126 —



Course participants

The target participants for this course are postgraduate students, researchers

in biomedical sciences (including health social sciences), and members of

research ethics committees.

Name Family Country Position | Institution Institution Imale]
Name address lfemale
]
Ankitha Vadi Ankitha India Student Medical and Dental Sakamoto 1- female
Velu Sciences, 12-4,
Graduate School of Nagasaki,
Biomedical Sciences, 852-8523,
Nagasaki University Japan
Sailakshmi lyer | Sailaksh India Student Medical and Dental Sakamoto 1- female
mi Sciences, 12-4,
Graduate School of Nagasaki,
Biomedical Sciences, 852-8523,
Nagasaki University Japan
JIANG JIANG People’s Student | Medical and Dental Sakamoto 1- male
CHENXU Republic Sciences, 12-4,
of China Graduate School of Nagasaki,
Biomedical Sciences, 852-8523,
Nagasaki University Japan
Sun Huimin Sun People’s Student | Medical and Dental Sakamoto 1- female
Republic Sciences, 12-4,
of China Graduate School of Nagasaki,
Biomedical Sciences, 852-8523,
Nagasaki University Japan
CARANFIL CARANF | Romania Student | Medical and Dental Sakamoto 1- male
EMANUEL IL Sciences, 7-1,
Graduate School of Nagasaki,
Biomedical Sciences, 852-8588,
Nagasaki University Japan
Ralph Jacob M. | Elazegui Republic Student Medical and Dental Sakamoto 1- male
Elazegui of the Sciences, 7-1,
Philippine Graduate School of Nagasaki,
s Biomedical Sciences, 852-8588,
Nagasaki University Japan
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Kambale Mathe | Kambale Democrati | Student | Program for Nurturing male
Mowa Paul ¢ Republic Global Leaders in
Sakamoto 1-
of the Tropical and Emerging
12-4,
Congo Communicable Diseases,
Nagasaki,
Infection Research,
852-8523,
Graduate School of
Japan
Biomedical Sciences,
Nagasaki University
XAYAVONG XAYAVO | Lao Student | Program for Nurturing female
DALOUNY NG People’s Global Leaders in
Sakamoto 1-
Democrati Tropical and Emerging
12-4,
¢ Republic Communicable Diseases,
Nagasaki,
Infection Research,
852-8523,
Graduate School of
Japan
Biomedical Sciences,
Nagasaki University
AHUMIBE AHUMIB Federal Student | Program for Nurturing male
ANTHONY E Republic Global Leaders in
Sakamoto 1-
of Nigeria Tropical and Emerging
12-4,
Communicable Diseases,
Nagasaki,
Infection Research,
852-8523,
Graduate School of
Japan
Biomedical Sciences,
Nagasaki University
WODAH-SEME | WODAH- | Republic Student | Program for Nurturing male
RICHARD SEME of Ghana Global Leaders in
Sakamoto 1-
Tropical and Emerging
12-4,
Communicable Diseases,
Nagasaki,
Infection Research,
852-8523,
Graduate School of
Japan
Biomedical Sciences,
Nagasaki University
KAPANDJI KAPAND | Democrati | Student | Program for Nurturing female
Sakamoto 1-
KASENGA JI ¢ Republic Global Leaders in
12-4,
MERVEILLE of the Tropical and Emerging
Nagasaki,
Congo Communicable Diseases,
852-8523,
Infection Research,
Japan

Graduate School of
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Biomedical Sciences,

Nagasaki University

KOECH LILIAN | KOECH Republic Student | Program for Nurturing female
CHEPNGETICH of Kenya Global Leaders in
Sakamoto 1-
Tropical and Emerging
12-4,
Communicable Diseases,
Nagasaki,
Infection Research,
852-8523,
Graduate School of
Japan
Biomedical Sciences,
Nagasaki University
Pham Thi Thu Pham Socialist Student | Program for Nurturing female
Hang Republic Global Leaders in
Sakamoto 1-
of Viet Tropical and Emerging
12-4,
Nam Communicable Diseases,
Nagasaki,
Infection Research,
852-8523,
Graduate School of
Japan
Biomedical Sciences,
Nagasaki University
MATSUOKA MATSUO | Japan Student | Program for Nurturing male
Hayato KA Global Leaders in
Sakamoto 1-
Tropical and Emerging
12-4,
Communicable Diseases,
Nagasaki,
Infection Research,
852-8523,
Graduate School of
Japan
Biomedical Sciences,
Nagasaki University
MAMBU MAMBU Democrati | Student | Program for Nurturing male
MBIKA ¢ Republic Global Leaders in
Sakamoto 1-
FABRICE of the Tropical and Emerging
12-4,
Congo Communicable Diseases,

Infection Research,
Graduate School of
Biomedical Sciences,

Nagasaki University

Nagasaki,
852-8523,

Japan
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ALHAMID ALHAMI Syrian Student Life Sciences and Sakamoto 1- male
AHMAD D Arab Radiation Research, 12-4,
Republic Graduate School of Nagasaki,
Biomedical Sciences, 852-8523,
Nagasaki University Japan
Toilybayeva Toilybay Republic Student | | ife Sciences and Sakamoto 1- female
Aliya eva of Radiation Research, 12-4,
Kazakhsta Graduate School of Nagasaki,
n Biomedical Sciences, 852-8523,
Nagasaki University Japan
Zabirova Zabirova | Republic Student | Advanced Preventive Sakamoto 1- female
Aizhan of Medical Sciences, 12-4,
Kazakhsta Graduate School of Nagasaki,
n Biomedical Sciences, 852-8523,
Nagasaki University Japan
TRATSIAKOVA | TRATSIA | Republic Student | Advanced Preventive Sakamoto 1— female
KATSIARYNA KOVA of Belarus Medical Sciences, 12-4,
Graduate School of Nagasaki,
Biomedical Sciences, 852-8523,
Nagasaki University Japan
Liu Mengjie Liu People’s Student | Advanced Preventive Sakamoto 1- female
Republic Medical Sciences, 12-4,
of China Graduate School of Nagasaki,
Biomedical Sciences, 852-8523,
Nagasaki University Japan
NGUYEN THI NGUYEN | Socialist Student | Advanced Preventive Sakamoto 1- | female
NHUNG Republic Medical Sciences, 12-4,
of Viet Graduate School of Nagasaki,
Nam Biomedical Sciences, 852-8523,
Nagasaki University Japan
Yoshiko Japan School of Tropical female
Takahashi Medicine and Global
Health
Dr. Jeratkana Thailand Member Bangkok Metropolitan female

Janngam, MD

Administration General
Hospital, Human

Research Ethics
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Dr. Kaset Thailand Vice male
Chimplee, MD Chair School of Medicine, Mae
Fah Luang University,
Ethics Committee on
Human Research
Dr. Nuntiput Thailand Member Roi Et Hospital, Ethics male
Putthanachote Committee in Human
Research
Mrs. Patcharin Thailand Member | Roi Et Hospital, Ethics female
Chinnakarnsaw Committee in Human
as Research
Prof. Dr. Thailand Member | khon Kaen University male
Polpun Ethics Committee in
Boonmak Human Research
Dr. Sivaporn Thailand Secreta School of Medicine, Mae female
Sivasinprasasn ry Fah Luang University,
- PhD Ethics Committee on
Human Research
Dr. Thailand Secreta Faculty of Medicine Khon male
Thapanawong ry Kaen University, Ethics
Mitsungnern Committee in Human
Research
Dr. Woranart Thailand Chair Chonburi Hospital, female
Ratanakorn Institutional Review
Board
Supatra Thailand Faculty of female
Porasuphatana Pharmaceutical Sciences,
Khon Kaen University
Angela A. Du Philippine Chair, female
s Instituti
onal Manila Doctors Hospital
Review
Board
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Sonia E. Philippine Chairpe PHiliopi Health female
ilippine Hea
B |
ongala S reon Research Ethics Board
Evelyn Lacson Philippine PHilippine Health female
s Research Ethics Board
Manuel Philippine Male
Cebu Institute of
Emerson s
Medicine
Donaldo
Dr. Roger S. Philippine Chairma Quezon Male
De Venecia s n, Avenue cor.
Researc Scout
h Ethics | Capitol Medical Center Magbanua St,
Board Quezon City,
Philippines,
1103
John Michael Philippine Corazon Locsin male
Gabriel T. S Montelibano Memorial
Zaragoza Regional Hopital
Lisa R. Amir Indonesia Chair of female
Dental
Researc Faculty of Dentistry
h Ethics | Universitas Indonesia
Committ
ee
Claudia Rossi Netherlan female
University of Leiden,
ds
The Netherlands

6.

Self-evaluation

An international training course on research ethics in English was held online
for three days from June 28 to June 30, 2023, with by nine lecturers (including four
from overseas and five from Japan) and 39 participants. We gathered 39 people
(including 38 from abroad and 1 from Japan) and held a gathering seminar unlike
any other in the world. There were many participants from various countries and
active discussions were held from an international perspective, demonstrating the
characteristics of this workshop. A questionnaire survey of the participants

revealed that the content was well received, although there were some difficulties
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in using English. This year was the 22rd course, led by Ms. Cristina Torres,
FERCAP Coordinator of WHO-TDR Clinical Coordination and Training Center in

Thailand. We were also able to discuss trends. The results were better than
expected.

7 . Attainment level (circle one of I to IV below)

I (Few expected results were achieved.)
I (Not fully satisfied, but certain results were achieved.)
m (The expected results were attained with full satisfaction.)

@ (Even better than expected results were attained)

Explain your evaluation (this may be omitted if you have already done so in 6 above)
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S5 (2023) FEMELESHE (B CFEM)

 MRESOLT  BRBAONRWEEIRT 74T VA « Xy MU — 7 OERFEHL &
Z DiEH

AR T 0 2023 —A—02

BAfE IR : S5 4H1H (L) ~Sf643H31H (H)

CROER A RIFRERER BRIES - 70— b~ VAR Bk I
ZMANE KB A, &7 B FEEE WL, B & Ri2 = sk vxZ,
A A MR OBEZ, BY O OE A B A, & X

CRE B 400 FH

ey ]

FAENT, A DN WEER (NTDs) O RICIVHA TEZEWELRH O |
Z OB Z T 7V 1 B3 25 (TICAD) <o i BR B R RE ot s (= B B 22 B85 15 ) (SATREPS) |
INISAEFIEN 7 v — S b~ )L ZAH TR B L4 (GHIT Fund) %5 % i@ L Tt o> NTD il &
WIELPLTEE LI, L2l s, EETFRPESSMTEL LS ND Ry FT
—ZIIRIEHEEINTIEB ‘O FHATLE, ZOXIREFEE V., 2017THF 11 HD
Ja—Nbs)L ZABE 3 e (H ARV EY S, B AREBREERE RS, HAREME
F2) OERKREIC fé//T/?A S5, AE 12 HOUHC 7 4 —F A TO
NTD H A KA X2 MZEBWT, BARENICEBIT D NID Ry MU —7 OBV
N, TOWELHETZ L, TOFERIT. BRRFZRRGEZRFEIIICEL L, £
DL % H RS DI WEEER T 5 4 7 A (Japan alliance on Global NTDs
(JAGntd) ) &+ 22 &nEFEV, 2018411 H 9 RIZERXITHE R L E L7, JAGntd
kv, EEYRERy U —27{bL, BAOEMO A2 LD FEBL, ZOIHFEHN X
DRI DI D X HICHM LT D E L HIZ, NID Roadmap IZ/r Sz 2 — L %
R L., TEE— AEY 7 X720 —No one will be left behind] &9 A4 EH 4
Ll IES AT DM ERD D £9, 2 E TIE, EEO NDs 2 EHEEMIICE &0
% Uniting Combat to NTDs O DESXEICEIVIFE L, Vo F—ORME, 1 A 30
HOMHRBES SN2 WEEIR O H O A X2 R, HEEFT 23 NTD 2 0 FH% R o3&
HE, PEDONDs D%y hT—J LICELTEE LT, % DOIEE, *y hU—
7 OMEFF DT T E PRSI RES ETIIAMER - HER EOHHL) 1<
BIRETETEIOBENZLET, BE1E, Xy NI —7 OHR, V=BT —DH
e, HREAONZWEEROB, XA VES (HMAONDs IZBET22ES) O7 41
—7 v FIIERHSETHELS PETT,

. R
i

o=t
=

He o
= -
r

3. MMRESOME )] (EFRICBWTHRE) ([T L@V . NTDs [ZBE 3 5
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AARENR Y N —7 OMFFZITO b0, BEENR Yy hU—7 L O#EEICET 5
HEO -zt L, AFEIZBW TR SN TREZAEDICIEA L, BERMIZIL,

LFD 22504 X ME JAGntd DY =7 H A M@ T 50— "L LT, AFE
OEL Sy REEFIH Lz,

A) GTH Iy FRFREXRESXESES - BRIV VAT T LADRE

202345 H 13 H (F) & 148 (H) o2 AfMIChEY, HEA v ERIKFEICE

WTL 6T H Iy PRFRERESAGZLQLTHELEZERS VARV L [HRD

NZRWEGEE (NTDs) IZHTD2MFERELET 7 ¥ A&T U N — i kil [m

JT1 (BAI12BEF~FHR2K, &% 77— b a—RIF) OFEE - £l

L. AFEERSO—EY T, Ry ATy ad, BRKS, GHIT Fund (A%

HHEANT g — "~ L ZFIERELEE4:) | Uniting to Combat Neglected Tropical

Diseases (NTDs) (2 X 2 3 [FBAMETH 0 | SEE . JEAETBAE . BB M (JICA)

MHLBBIZE VB L, YR T ATIEH, LFICELCORR - BRKHREZT

272,

1. NTDs OFIEIZH /14 5 BB - AP HANGEEY | KFELEFHEL D
AN ZOHEICHT DIy PACN (MRSLELERCT L) 2RPL
c IR TVES) (20229, 77V OV YT X TREK) 2HRA®THZ L

2. FMavF A NAEPIED /N T Iy 7 TER L 72 NTD s 35K &2 Fis b7
HIHOEBER Y NU—2 ik T 52 L,

AT, RS, B ARIE TS, B & AU & - 5 A VI DNDi

(Drugs for Neglected Disease Initiative) 72 &, A 17 "EHS 231 4 (&

LB : 854, AV ITAUBM: 1464088 ML, [RIGT Y ML AT —

AV OBFEZRVRLUTKET Lz, MAT— A2 FOREMEBIE, 2 1 #

BAOZE A5 T, 202 3FE7TH4RICERINLTWVD,

https://www. nagasaki—u. ac. jp/ja/guidance/kouhou/press/pdf/20230704-2. pdf

o

B) #E—FE BALNBRWVWEER FEa T A 21T
1 H 30 B HREA DN WEAETH OB (WorldNTDs Day) THHZ b, 5
—[B] AN WEER FEa T AN EBMBEL, AFEOR Y E HIEHL
oo TUT A NI, FRENSKFERAET TOAERE - FEEZILLE L, AL LL
XA ETOT—LERESZMEME L, ZODIREEM
[AERFY - NTDs 2303 < f5x%d ~NIDs &, HRIZDSE T~
[BERFY : FAT= LR TE D Z EEB X DHEM  ~NIDs R T-H DD Y 5~
i, REICAS BE Lz, ISEREIE. A M 20 77— (634) . BEM 15
F—Lh (264) THH, ZNHDISHEHEDOT ML, HRANDOH «- HRETEZES
LD —WEZBZEB LIS F—A (114) . 6T —2 (94) ITXVRKESL
1 H 28 BICEEM L7z, AMIMORESEIT, KRORFEFEH S FEOFAET, U-18 Ff
MEE LT, TERVHERAGSETFREETR | FoF— L0 R ITN7z, BHEHM
DEEFEIT, RIRAZKRFPEZBEFRAFEOFAETHY , U-18 FeilE X, &
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BEANTAEBREE B 5 2 2 SR DO F — AR IEN 7=,
A M EEFHEEN  https://youtu. be/vZanSQFi_ AU
B FH AR EH EEM : https://youtu. be/6Lx jd1R7PNO

6. H kM

ARFREOZEOBIT T, JAGntd OEH, S 621X, ERAAOR Yy hU—7 O &
BT 2 FEOREMEZERT DI ENTE,
B DN WERIROENZ L RICEE 2 2 2 =7 « O TIX, JAGntd IXEVE = =0 5877
DEHTHDHEDRBHIRE>TEY, RFERFEGEZMEFTO T 7 R)om EIZR
FEBENADTIEH I N EFEHEL TS,
BV EESEMIZEAT E LT, AL WEEIRITEEREBHECH Y, bR ETHEEEE
LD WD L O E R T X ABBIIEVE RN RFTOATHDH Z L Z L TENDR,
BV ESLHIEFT O T 7 OB EICES L TWDLEND, 4% L. AFEOME L XE
ZBREWLZW,

— 136 —



CERE (TnizO)

I (T ORRITIEE L EBER Lo T)
I (R IEFE 2 DN — IR DR &2 2T b i)

@ (THEY O EEZE T HNT)

\% (TRRULOKEEZZET )

Az T L7228l (16, H ARl THR~THIVUTEKA)
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TS5 (2023) FEWIMMLAEEILFRMERSE (B CFHH)

1. i M 4 XM AICBU D THERKMED 7 «— /L NI
REE S 2023—Kyoten—01

2. 0 R & BRRFEFPMEESTMB SR HEHRE Hoo b
HEMFEHE © RRERFEGGEFZHEFRN LA 0E B EAH KX
Thai Nguyen University of Agriculture and Forestry ZiHf
Nguyen Thi Thu Huong

3.k FE  K:800TFTH

4. WRFEEE

O W% B B
WIRPERIGE XN M A %2 SRR EEIC T 5 AR THGE O 3 2 722 KR
MTHY, 5L TOERECIRNICE > TWND, S HICHAT IR % i 72 ikiT#H
XD FTRUEDOREIZ G785, L L, HRIECHRARBICET2HETIZEAL
IThhv Ty, £, T8 THNIE THIEDJRIKE & #HEE S Lz £ albertii
DEREREL LA THS, PEDODTUANLARAT Fa—F 2B 0T, BENLHEES R
LIRKEZ T TIE7e< . ZORERE EZ2 5 DGR YR 2 RS 2 Z &0
WEL D, T ZTARPETIE, XM T ATHITT 2 PE ORME QI BRI 5
ZEEHME L, INFETICEMLULERKICINZ, B, F&. BEKR EOH
WritgZe o 7V xfge L Uiz PE OFRE &R Z1T 9,

@ WFENE
HRE DI : N A F ORI OEHE BT, FE R IRROEE (G
10-20 k) 28T %5, 6, milREL TV R (R, KA, B L G
10-20 fh) M7 ECTHAT S, BLED 20-40 A2 ELHE LTHWS,
S BE - FE - LREEEAE . A EA v nEC B A H VT 42C TR T 5., #
Ko RGN HN B BRI B2 RS (DHL, 7 v £ 7 A —STEC, XM-G) |ZH;#iE % B
L CHEL, KBz n=—2 &R B0k 48 an=—8ET 5, HEERE
+ (stxl, stx2, eae, It, st, ipal, aggh) DAV —=2 7L RIFEEL LN £
albertii OIRE % PCRIETIT 9, RELOINE R L OV B - REIE, 0 & Nguyen (&
FA) EEE L CEMET D, LEZS LT, R EFAIER IO F - A FES#HE
EFWRTTME S A Y v 7OV R — b EZIT 5,
Z ) DN - BRA Y ) == 7 ToyiE LT PE ORI E 7213 DNA ARSI L IR K
FWRT S, BRI TIE, PCRIEIC L Y MR EOFEMAHE L, REKD S
) LEHNERET D, BEBRRKE GO S ) LRI ORE RN S X
N AENTHY - WiiAT LT 5 PE OEARM 2R & B2 B 5 02T 5,
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@ THINDEHE

bR U720 EER EEICE T 5 THGEOIREK & 722 2 99 5 075 Ye i 075 Ye ik i
BT A RITD 2, RFRICE > THELNDTHA I EIL., XM T AICBT
HZE B CEF2—IIECRPEO M EHLMNCT S O L MR S, R E %R
RN EORM EEX D ETOBEKOEREIZEMTE D, £/, XM T ATHEES
- PE OIiER 72 EoE W E . o ER EEICB T 2 THIERBE . BES LE
EAHHNTATEIC X 2 FHAIESEBI 5 0B Sz PE L g3 5 2 & ¢, MinESh
72 PE EEFHE T ITHERAO e Re O U v 0 T D BRI AR B N E RIB I D 2 L8
AlRE L 72 D,

5. Ehad®E
O A5 (2023) A FE M E 33 D FEHER I

BHOFE TIL, REHEME L fiRkEMS (G 20-40 K 2Bt LTHWD 7
ETH o7, HFEFFEE (Nguyen) DFREFAEICIDIWM OB AR ELNTZT
D NI ABIOEOEIHE (B 6 &) ITAET LSRG LWL 4, K,
. 7Te Lok (Ghee ik, £1) 2HWwWsZ iz Lz, REHE GF0) &
9HSHPL 12 HIZH T TR M FAILE AT L, Nguyen 38 X O M AL O
2Ly 7L BT, MERHIEOTEE, TR, SBERRE - Wik T IEORER
Rl NT vy T ETRS T,

FR1. EIRAOEM UL ENYNFEDPIER

Province Total Beef Pig Duck Chicken
Dien Bien 11 5 4 2 0
Thai Nguyen 36 14 9 6 7
Phu Tho 4 2 0 1 1
Hai Phong 6 2 2 2 0
Ha Noi 6 2 2 2 0
Cao Bang 3 0 0 1 2

Total 66 25 17 14 10

FJ, MIAZ mEC 5l LU mTSB ICHERE L, £ OREEWR 2 H W TR ERR
FDAY Y —=2T PCR Z{To72, T, BHETH > HEREN D 3 T O 8RN
Gy BERE A D TR MERR O 0 B 2 3 A 7o, v BERR (3L BR) 1Z b A LRICB W
T-80°CTCTHRE L, 5%, HAREE L CRHEMRMIT2EZ T2 TETH D,

@ HR R+ 2%

BRKEEMWIEZAZ VU —=227 PCR D%, A EN DN FEMEER TN
3~227 % TRt S (F2) . EEBREEMEKRBEE (STEC) O~ —T—Th
% stxl & ostx2 (sex2f & E&Te) X, TN 4 MK (6.1%) & 17 ik (25.8%) T
Btk Cd o 7=, BB IRFEME R E (EPEC) O~ —5—Tb 5 eae 1T, 4 K (6.1%)
THHETh-o7o, BEHEREMEKREE (ETEC) O~—X—Th b estp, esth, elt
X, N 9k (13.6%) . 5 E (7.6%) . 5SHE (6.1%) THMETH - 7=,
& A AR EME KRG (EAEC) O~—H—To b aggR & E. aalbertii D~ — 71—
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TH D Baspl 1. THEh 2 Ik (3.1%) THHETH-7=, LEOFER LD, &
F X ERMEEO FREMERIGE & E. albertii # BN RE L TWVWD ERBINT,
Bz, mWEIS To STEC DIRE A PRS-,

=2, BIEERZBVOREMEEEFOAY) - PCROFER

Total Beef Pig Duck Chicken
stx1 4 (6.1%) 4 0 0 0
stx2 15 (22.7%) 10 5 0 0
eae 4 (6.1%) 1 3 0 0
stx2f 2 (3.0%) 1 1 0 0
estp 9 (13.6%) 3 6 0 0
esth 5 (7.6%) 2 3 0 0
elt 4 (6.1%) 3 1 0 0
Easpl 2 (3.0%) 2 0 0 0
aggR 2 (3.05%) 2 0 0 0
WRIZ, ERRRBR Tl L o T RIRDERIKZ W T, BBHEKRO Bt 2R AT &

ZAH 1T HIEDD 31 R BE S vz, AFRIE. eae B3 STEC 25 1 £k, eae 2%
STEC 28 19 #£, EPEC N 11 i CTH o7z, STECIZV >V & T XM bENZEI 14 1k &
6 %k, EPEC IV ¥, 74, =U MU DL ENTI LR, SR, SRR DBEES Tz,
P72 /n 6. ETEC. EAEC. E. albertii 1355 Bf C& 2o 1z,

R3. DBEENCFRAIRIERBE DY TERE

N—-h- Total cattle pig chicken | Type
stx1 3 3 0 0
stx2 14 8 6 0
STEC
stx1+stx2 2 2 0 0
stx2+eae 1 1 0 0
eae 11 1 5 5 EPEC

MAEEOFE TIX, MARZERE, DEEMICREL, EFLEEKDan=—(C
LT — D —BIETOEMEZ PCRICEVERT HZ & T, DEC DUBEEIT/e -
TR, BTN 6Lt CE oo, T TCAERE L, ETREEREHV
TAZ V==V PCR ZAIT\, G & 7o T2 B3R DO Fx % T 3 FEH O ®IR Sy

Bsztt (7 w7 H—STEC, DHL, XM-G) Ti#H L, AHFL-an=—Zx L
THHEAR T, TOREE, 7 aE7 H—STEC 7°5 6 ¥k, DHL 75 17 ¥k, XM-G
MmO 8RDE N MREDHET A Z e nTE e, UL oz, mHEFIEZKET S
Z LT, < DDEC #Ht+ 52 LN TX 7=, ETEC, EAEC, E. albertii t1#
KO—HICHEET DI ETFHREINDIZENG, 5%, FlEEZLRL ToBE2RAT
VY,

BB D 8T
A=A
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6. HC M

NEFLPEAZy TOYR— MLV, KRfFREEZAL—XCHEETDHI ENTE
700 2022 FFEICIFB O T IRE N (48 1K) 2 H\ 72 DEC OV Y4 2 Fh L 72728,
DBETE T2 DEC T TN 6 kK ThH o7z, 2023 FFE CIIFELLE L, SRS
Oz, EEoMEk - BEEZBEKETIES - ZEOMEMRIK (66 RIK) 2
CT. DEC 31 k& nBET 22 L T&E 72, BifE, 2022 B XV 2023 FFEICHBEES T
DEC O &F W K5~k O Wi & Fhix Z2 ., HRFEEOWH I LV ED TS, 3k
FEPE LI ICIZZEM 722 7 ) DR 2 06 L. 2021 4E 8 £ TITEUS L 7= A9 IR THIEE H
K DEC DY /) AEWRELE LN, HE R~ ERIE TS TFETH D,

7. ERE ([ThnicO)

I (FTHI O REITITE A EEN SR T2)

@ (R N —In O EE % F S5 ni)

I (THEBEY OREEZZET O

v (PRULEORRZZET BT

AP 2 T L72BEfm (76, H Ol T ~THIITEME )
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A5 (2023) EEBANFESHLRMERE (B S#EMH)

1. FE &4 r=712B8F29 7 F /R Eentia s vA 0 AEOMERE OB
REE S 2023 —Kyoten— 04

2. 0 X F: KRRy HE® A RE
S [F A ZE A ERERKRY: FRRINER M ek
AR ER KT RFEBEE VI REPATE P

AR ER KT KRB W ARt

RIRRY BGfEFMEST #ix &1 R’

RIRERS BGFESERT #ik HFE HEE

3. % & %E:1,050 TH

4. WFEEt
O WFE B m

aX A NA RV) T hE2IEILOETHIEEAEOWABMERFELE L, EE
RTHRIER A BB TR T ZEDOEVEEREBRIANAZAD—DTH D,
EMZBWTIE, 7700 - 7V TORRER EEEZPOICESE 12 5N OFIIER
FELLTWD, 2O RV BIFERICH LT 2006 FIC2FE0IHEFELEV I F (XY Y
7 A[RV1], v &7 v 7 [RV5]) MBAFE X4 T 130 ELLE TR, 90 MELL ETE
HERIN TS, 2D RV 97 FroRIIEEETIIE DO TEWVWLDOD,
BRF® EE (BT 70 h - 7V7) TEPRVEY, TOERELT, 7V7 -
77U O E EEICE, SRS ITRR R GEERM) BB TRERT
LHRVHENE S HFHETDHZ L, BIWRVEKEE E P RVEEEICOBIE 2 (VT Y —
FAVR) PDHBICEZ TV ZERENHEH NI EDDORE LS Do T
VW, — T, TFTCICRV U ZFUREAINTEA TIX, FFED RV BB BN HE
2, FREEMARBEFEREZ RO RVENEHEICRBSND L5120, 0
t F RVEROHERICKREREMR A OND L IR T2,

AW AGEEE LRI CTlE, =T A TY 7 F o E MR OB A LLET > b Ak
fe L CUEE LTV 5 RV FRNERE OFREEZHWT RV U7 F U BRILKORFiT#% T
Doy A RV RO BR T RIOEAL, B2 T 7 T U8R &340 RV RO MR & oo BE s %
O D, REFEFROKFIL, W RV T2 F U ORBRLEL 2o EEOE
B R ORI A FRRICT 2 LS b,

@ k78 WA

AR Z BT A OICRBEELRLIOII7 =7 TORVEBREE O FHI{FEHR
KThHHNB, TORNEIZHTE->TIE, FHEEVDEFONIEALZNMIC LV EHEER % %
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WTCE 27 =T LS/ r =7 BN EZHF5ERT (KEMRI) @ Dr. Ernest Apondi Wandera
DTN —FTIREINESTEBY, F=T 2HKX (77, ©%) o EMMHRIL
ERITOILTWD, FHEIEBRENSDORVRNA & 2, KU 727 VA7 I AL
HE5VkE) (PAGE) fi##T. semi—nested RT-PCR IZ X % G/P Ein B ORIE & Vo 724
HULBRIZ DWW TR, HEFE OB S H V7 =7 #LS/KEMRT TiTHoTH 0, 95
BAETV I FUBANIE RVEEBEFRHOENICONWTOT —F NERICERL TE T,

AWFZETIZ, WE LRV B REE O TREMREZ A WT, RV D 7 F o HiHfE
WEANSNDAMETOr =T RVIKED G/P B+ L BETHAEEOEILEZD A D
= AL, BFCU T U B ESH RV KEOBEB RO E OBEEH LTS 2
LxHET,

MEFIEIZLLTO®EY ThH 5,

O 2MEE BR BT OERIEKZIE

HFEW5EE Cd 5 Dr. Ernest Apondi Wandera 7 /L —7FNBNFx7 o 7HIX, © %
X 2> & BEE R EFE O THREREZIEST D, RV U7 F o & MEREOE A%
Fade, TIVETICINEE LT 7= RV BB THRIMEMRIEK S KL CTHWSD,

@RV G/P BRI OPE E LT ) MRS

A — TN/ WZEEE M (MEM) TS L7259 20% 8 R 7> & RV &7/ I RNA Z
H U PAGE fEHT TR 1L AN S 2 558 RNA 7 ) D DIKEN R E — 2 R ET D, £72.
semi-nested RT-PCR IZ XV G/P BIETHARET S, Zb 2ODMTICLD, &
=7 Ot FRVERIZOWT G/PEEBETRHOEENHAL NI/ D L L BT, FEEMB A
b b RVEESCEIMHB kKO E F RVEERBNIEHRE SN D,

FEERIM 72 RV BEE T U F MR S N2 EREY RV BRICOW T, 7 =7 fLRIcEk
BNk —7 % — (MiSeq) ZBRfE L7=2S 7 MENTZIT O, B HNDHIKR
R =7 AT =22 =T R OB PC TN L. 2 11 KROBRTHEI O 4
IZOWTHRMMBEIERT D2 LT, FELEBTFDEOBEKEHLNICT D, VPT & VP4
DR Fh—=TICKRERT I VBERLZFFO L WVWoLIEERR RV FRIZ DWW T,
MAL1O4 FARKE & IEsEE RN 2 H WV C O A VAL, RV U 7 F BERRE O ifLiE
ZHAWERMT v A %2175 2L T RVUZF oMLK E 26 IETHA RV K
DB E OBEZ B &N T 5,

ZH9LT, AMEEBEABEO THERKDOINENS RVEDF 7 A, Pz e
=Tt =TS TR SESL A BET L E BT, T D RVAFERICKIT
% FEBR - AT O & RO BER b K WDICER LW,

TR DR
TNETOMERENS ., 7 =7 THA RV KD G/P &in R D28 2 fikks L T
sz &T, BEETRIFZEAERHEEINDZ LD, B RVERE VoI
ERM e PRV EZS BMEHENDI LD L FREND, FFlZ, 7247 E0no
HREBIO RV ROBIGZ T2V T Y — 2 MENRAMETIBEBE LD
ZHEmEHEND EEbNS, F£7-. T TIC RVI UZF o N8 ASNHT-Ex Tt
ERELS RS- 1 BETHENTF =7 ThofitkEz LT T BEbhs, 7=,
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5. FhiE
©)

PR LAV TREGEIER L TV DO v~k (DS-1-1ike) G3P[81ER 2 AMFZE THI &
THRETEZ20b Ly, EBICZIE TCOMRERE T, F¥=7 THL RO RV #
FEEHLTINETIRIFZEAEREEND Z L Do 7z G3PI8IKED 4 B
NEE->TWD (Wandera et al., i@ X¥EMH), 7 RVEEH KD NSP4 & /s % £
- DS-1-like G3P[6]KK°7 # RV BKHISED VP1 Mfn+ Z > Wa-like G3P[8IHE L
ST-HEHRAE M RV Kb HBE L TW5D (Wandera et al., s X¥#EfET), FENL
WMESINTELHMD GI2P6IEL 7 =7 THRE L TEB Y, FE L OFEI R E L
WCHEWHTZ2 RVEEORADEE TV D EHEH S5 (Wandera et al., am CHEH) .,
=T THAREEZNDZ ) LI EERME R RVERICOWT, =7 a0k HEAR
=Y —MiSeq x MW ®T ) A2 E T 52 LT, r=700WTiE7T 7Y
BIDRVKOELEED A= XL Z )T ALEAL LATHLNITELLEED
5, 2020-2022 1% COVID-19 OB THI 7 TEX R o723, 2023 4F 2 HITITFERR
I =7 H#LA T Dr. Ernest Apondi Wandera ® 7 /)L — 7 & O A2 EfiT 5,
TITHBONER AL LT, 2023 EEICIT, U7 FURhE LS5 RV B B s
TR MR DA L & ORREIZ DWW T ORAEA K& < A [FRIC RV B E BRIk
THRMBRY 7 F U ORBRNPBLEE o B O EE 2 FEE LR L TiEICT 5
WIS D,

a5 (2023) A RE FEHE FEE N eh 3 D FEhE R

2024 4 2 H1Z74 LT, Dr. Ernest Apondi Wandera & 47 =7 L5 T o d (w4
Jek Tk LTz, 77 =7 Hilsi/ KEMRT TULEE L T 7z b b FHIMER K & B 1E 5 # R
RIZHONWT, 2 FTHEERE EHMOY RIFRIZOVWTT A Ay gL
BIZ. RV DO A7 ) —= 7B & 72 % PAGE T & £l L7=, HaEHE. HE X
ZFiAz. Dr. Wandera & T{EM{A2 5 RV RNA %/ A, PAGE f&#T 24T, #
=7 LS TERE T ED NGS @ (7 =7 HaS D 7 R S A& T2 C i AR P 36
Fik) OxXRETLHERAKOERE B L,

— T, B 4AFEEOWIMLEEEILFEFE TR SN, 2O THLIEE
Bl e b RV TH D AT5 ¥k (G8P[14]) 122\ T, 7 =7 T Dr. Wandera & i
XERE#ED D Z BB L,

@ R (FER+EBZ)

7%7m5f@%%i HANORZ LEX >y h&ZH W RVRNA 77 AflH &
TITIEFRICEA TS OO, PAGE @M TlX, ZF V&R A<Ey, RE2EZ &
MNCTE R o7z, Dr. Wandera @ 7 /L — 7D PAGE BIE OREIFICHEN H D & &
2. —HOREEEF LIZEZA, BIHFTIEZRWHEDODRVRNA Z ) AE R T
LE TR ES N, i, Dr. Wandera O 7 /b — 7 A3 BT PAGE fi#dT & 17
DR R Z D ERBEEOLILICKRIN o2 ENERERbN S, &k
FEFET . PAGE fEMTICMHE T2 EIEIZOWTH — Y 2 HADLL ST 2 MM
HHEIIITE LD,
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ZHETO Dr. Wandera & @ H[EMFZE TR L Tz AT5 88 (G8P[14]) 12> W
TDO NGS T —ZHTIZONTIE, F=THRWRTRKRELEDDL Z LN TE 2, ATS
kD s RIS R T 68-P[14]-12-R2-C2-M2-A11-N2-T6-E2-H3 T v . BEEE RV
WM Tl o 7 VPT BIE T IE AR _R=F OB DI110-15 £ (G8P[14]) (97. 3%) .
VPA B FIXET 7 U h DAy 7 7 1 —4426 £k (G29P[14]) (92.2%) . VP6 1/ 7
7V OT T ue—7 RC-18-08 ¥ (G6P[14]) (97.6%). VP1, VP2, NSP2, NSP4
B FIX7r=7 07 U8k b B12 ¥ (G8P[1]) (% 97.1%.96.9%.98.6%.97.5%) .
VP3 G 13X X A4 O A4k (GIOP[11]) (96.4%) . NSP1 & FiZ > H VU —D
7 Kk B b Hunb £ (G6P[14]) (93.8%) NSP3 A5 - 1X 7 A V7 > RDF VY > GirRV
# (G1OP[11]) (96.4%). NSP5 &5 1Z W —F D7 vk b M0084 £ (G6P[14])
(96.1%) ERxbEmWHENE (%) 27 Lk, S5, REBRHT NS, AT
o 11 BEFIZHNTHE FRVED SMEBEEHRVICERTH D Z ERHAL NI
V. ATS BRIZBEFE2 O B MCERBICHEMEE L2 BEE RV ICHKT 5 2 & 2358
R EnTz,

TFETICEBWTIL 20147 AbimEAEL N RV ZF 2 (RVD) NEMEA S
Tz, DWERRCK E Wo 7o e [E Tk, BERIiRE & B I RV MRERBE TR
EWAHALER, 7700 - 7T VT OFEE EEOEL TIERVIFEARE L TEIE
LTWb, 29 Lk, VIZFUEBEENKS T, RVAEIET HHE Tk, ABRSE
WEYE S LTO—HBFFORV AL FOB, BLOEW L OB CRECEEZBRD
ELTEBY MRELTHAMNZFHE e N RVIBITTERDEAET DA REMEITE S 25,
AT BRD X9 72 BER 3 & NS S L CREYSIER T D AlaetE s el s s, 7 =7
LA T RV FRATHR ORI OV T, HEEERSBERZMRET 201 H 5,

%R DN T

YR L (AT ERICHOWTREFR L2 D TH Y | F 6 4IRS 2%
W TETHD)
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B A

=T HEIZBWT, FAE BIE 10 FR OGR4 & 8 U T ELISA, PAGE, RT-PCR IZ
5 THDELRE FHRMEDO RV A7 UV —=7 Wa/DS-1 B FREDOHIB], G/P Z A
vy s, ity — v SRR BEE L C& 7, L, L, Dr. Wandera ® 7 L —
T TIEIHBROETFMREDEH L7202, TNOFEBRO MBS NLTnRNnT
EMPL MR o, TNOEREZ —#H L CEMT LI L OEEMEL TEICHHETS
ElHiT, BELHADORERCHAEIET I Z LOoRERE.REZE L, 22T, Ky
RF7 v — A )VEGENTE & o & — LRI R IZ L 0 2024 42 3 A IZ Dr. Wandera (T
RORF~KALTE BV, T8 RVAFIEIZ I T 2 AR 72 F2BFH s L O NGS fig
HizoWnWToFEMBisHEERT D2 L T, WEEUBKEO 7 =7 S %21EH L7 RV
R 2 RELS BRBEISEHLEMEZDOT DL LN TELAIZIEMELTWS,

. ERE ([ThnizO)
I (FTHI DR FITIZE AV EZBN LR T)
@ (R 135% 2 28 — IS DR 2 21T b i)
I (PRREY ORZZET BT

v (TRULORRZZET NI

iz ™ U728 E (76, A Rkl T~ THIITHME )
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AR5 (2023) FEEEALLEHILFRFIRRE (B FHE)

1.8 H 4 r=7TBIs~Aa bV UEEROMBMNAIZEET DR
a8 F & 2023—Kyoten—05

2. 8 R & TERY HEREEZPMZELCY— HHR KA HIE
e [Fm AR E . TERY BEEESEE 2 — FEOIEE &M F8

3. W E 900 FH

4. WFFEET
O HF7E H 1

RFEW 72~ A a bF 2 iE, Aspergillus flavus, Aspergillus parasticus %5 D
HEICEVEASNDIT 7T XU ndb) L MY Er a2 ~DIGRRRE
Lo Tna, Hattzdbb, TORPAMBMEE > TWDH, o, /ARICx3
LMEHEFELHRESNTEY, F=7T0Hod, BdEHiiofE s S Tnd, £
. bt asoiFt LT, 7EY =V BB IC B W TR S S Tw
LR OMBRERAEEE BRENARED Y AN ESNTWD, ZRUAMT Y,
a—b—G&5Y%T 5 Aspergillus BINFELET DHDRNAMERE T HA 77 FF v
f£k<74’11’ FEv b, TNOLORRNEFEOMBHSAZITRET L &1, =

BT OB EZ T EMERE L TCEETHD,

@ #HRERANE
AWZETIE, F=7ERNORM, BEEREORETO~ A 3 FX T VEEAEOY
fiMEZ L L, AECBTL2~A a3 bF XDV A7 AT 2 &2 B
k‘@—éo

1. r=7EHNO LEOHRE

KEMRI OHFZEE &2, =7 ERNORE#ZR E 20~ A 2 v UEAREN
ARLTWD ETREINLERERE L, =7 ENOFFAT, FHY B P OFF Al % B
HLTHARENICIMAT D,

2. LEENO OMAYE KO DNA it d L OV

A L7z 35 DNAFIH S » b (ISOIL (=v R Y—4h)) AL, #%
AWk o DNA =it 3 5, =@ DNA Z KR @ O ITS Mk F %772 PCR 77
A~—TCHEL, HEZIRET D, ~F T~ bV UEARLIK (2D WITRE
) ThHhoTHLEDAGHEBIRFICREEAT DI L TEARE R I RWVEKNFEE
T2, LR T, RHEINZHKEICH L T a b OEGRERL T2 55
EL7EPCRIZEY “HICTF = v 7 &7V, HYRY X7 27T 5,
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3. tEMS DO~ T N UPEARE DO SBE
TENOHBEREEK R L2 BEFHORNN SEEZ1T Y, HEESNZRIZOWTH
fizFE L., DNAT —4% &gt 5,

@ THIND KR
FoTENOBRERFO~A 2 VXU UEAEOMBN M EREEZH LT D
LI, AT XTI DREREFOR A R T L BT, F=TERE
DIEEZTAHIEBOREBERETH, £/o. v~ 2 PR U BAKROEM2 B %
TV, Frie el ABISHEMERBZOAREEEZRFT2ER LR D,
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5.

%

it e 75

S5 (2023) A HE SR 69T % FE M IR T
1. F=7EHANDO LB OHEE

KEMRI O 3L [EMFIEE DS 7 =T EARNORMR ELTLIZT 77 FF% v (AF)
PEAEMNERLTWS E TSN HEARE Lz, 7 =7 BN O FF T 55
WENT-T2D, B =7 A28 W T, tHE XY DNA 28 Lz,

2 . Aspergillus flavus 3 X OB D 4y F R ##;

INETOMEIZBENT T =T OED:ENLHHE L., IBEMIZ A. flavus & [
E S L2 H#E % b-tubulin 3 LK O calmodulin & {x 1 O FEEL S 2 TR E L Blast &
RaFEh Lz, TOME., A flavus, T O CTH D A. tamarii . A. toxicus,
A. minisclerotigenes & [FliE LTz, EO/REFZMBII R LT (K1),

88

9
100

IFM63362
IFM63367
IFM63359
IFM63357
IFM63361
IFM63358
IFMB63371
IFM63364
IFM63354 @
IFM63355 @
IFM63356 &
A. oryzae NRRL447
“'A. flavus NRRL1957
IFM63368 @
80 IFM63366 @
A. minisclerotigenes CBS117635
IFM63365 @
IFM63369 @
62| [IFM63370 @

peee)peee

A. toxicus NRRL66898
A. agricola NRRL66869
A. parasticus NRRL502

A. pseudotamarii NRRL25517
‘ IFM63373 A&

IFM63363 A
65' A. tamarii NRRL20818
A. nomius NRRL13137

100

0.01

@ LAMPE+ A LAMPE-

1. 7 =7 jE Aspergillus flavus 3 X QNI O 7 1%kt Btk & LAMP s IZ X % NorA
D AR+ D F
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3. 7 =7 PE Aspergillus flavus 35 L O\ ITifafE D AF pEAE B D LAMP {EIC L D
[igas]

AF EAKICBIT 2 HEERBETHDL /LY ) VEEEICHEFE NorA OEls 1
L LTCnort ZRFRICHIT 2774 ~— (R 1) 2H LT, F¥ =7 EREKIZ
BT LAMP &% Bt U7, = OfE R AF EAER 7 2% A. flavus, A. toxicus.
A. minisclerotigenes \[Z B W T S L=, BMOAFEIZHEH SN D A tamarii
MBI S hoTz, £z, AF FEARE L THLNTWD A nomius, A.
parasticus P HIIRHTH 2 ENTE, —#D A. flavus (IFM 63355, 63356,
63364) MoHiIMH S rol (K 1IZEKR), ZO 3KRICIBWTIEL AF #EAE &
23 0.001 pg/g (ppm) EIEFITEL . nort AR L TWDH, b L ITKIEICAE R
MAN-> CTHERZBELILEEZ N,

% 1. norl AV 277 14~ — (Niessen et al., 2018)

Primer name Sequence 5’ >3’

F3-norl ID8  ACT GCG ACT CGG AAAGYG A

B3-norl ID8  GGA CTG CTG CAG CAT CAG

FIP-nor1 ID8  GGC CCA AAG TTC TGC GCC AT-C CAG ACA TTG CGG GAR GA®
BIP-norl ID8  ACC ATG CCC CTC GAR CAT CT-G CGG GTT GCC TGA AAC AG"
LF-norl ID92 ACY ACC ACG TCC AAG TGC
LB-norl ID92 TGA TGG TCA AYA TGT ATG CTC C

“Hyphen indicates junction between F1c/Blc (left) and F2/B2 (right) parts of FIB/BIP primers.

4. r=7 O LN L OWAEYH KO DNA filiHH 3 L OFEHT

=TI B W T 85 DNA il » b (DNeasy PowerSoil Pro Kits (= v
Ry —4h)) 2R L, MAEWE ko DNA ZHii L7-, = DNA % L&
FA~—%EHLTLAMP Kt £ L=, TORE., 7=7 15 20 Bkt 5
BRIZIB W T, AF EA BT nort M Lic, 26 0 HHIZIE, AF EARE N
BB ML TWT, (YD Y A7 BEmnEHEE S v,

B (FE R+ & 42)

KEMRI Filg O E L HFE T, TNETHr=7 KM TINE LB IR
WT, WEBORHZEML CE, ZNETOMITERNS, 77T hF v
. FLEOFAa e EEOr =T 2ENLRB SN, 7TE= VTR D
LOBRMA, FArE, ALY bEWERNAH > =013, #ilkic X5 0 vEE
EOEWT, KR, BMAREREREOEICL D EE 2D, 4B, AF OFEANR
W bivle A flavus, U OIHYRKE I X OV AF OIEEA R O 43 1 R T
HIFRMT 2 FEhe L, WP E DT 2 R LT,

THEEPICERT D AFEARHDO Y R 7MW T, AF AGRICBIT 2 EHER
nort ZR RN T 57 I 4 ~—%EH LT, LENOMAYH KO DNA 10
ng HIIX, nor1 ZHRFRMITHRH TE D2 L 2MER LT,
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@ REONE 2L

6. HCaFMm

THEPICAERT S AF EARO Y A7 Z EMICFEM T 5121, AF EAOREND 5
HREOBRH TIER | AF EAICEET 28R 20T 2EKOMHPEETH DL, E
Bz, BENSMAEMHEK D DNA 10 ng iy T X, nort R BICHRE T %
TEEMR L, ZOMBIR., r=7IlB 2N LER KD AF EARICK BIE
Be) 27 OFHMICISHTE 5,

LovL, BN AF EAEOSERCIIES ooz, T (R s »—
GO REEET b)) OEREEEZD,

7. ERE ((ThizO)
I (T ORFITIZE L EZBNR B RN T)

() CRTE 1278 2 385 0 e S 2 5618 & 4L 7-)

I (TREBY OREEZZET T
\% (FPRUEOREEZZE T SNT)
Sl A2 T L7-#

6. B L) TR
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w5 (2023) 4FREEMEAMLSESEILEMERE (8 CAH)

AR A T 7Y RIS BT D IEBTEMRE O FERE L RIAE Y A 7 O TR TIEDORESE
PREE S 1 2023 —Kyoten—07

U R FH D R TFERKE B JR =ik
B CIR T e B /SR VAV NS SR L2 €03 ] EHET
B Ry B AR
PO A ERERY: HEGEAT =T ET
FORER RERA ARIESF F%E
RIGRT:  FAEHER ol
Rl K= Bh#k HE H3%
RS EEHR B =R
RIGRT: Bh# AR Bdb

. PREHE (1,350 T

. WEZERT
I HELD

FERZITHIRAN O D 23%I2H 72 58 17 ARG L, F/) 130 7 ADBE L T DA 70 il Gu i
ThD, ME~DBYUNIFEERRE N LD, FERLL Lok ia N Liz2BaE Izt~ T, e b
DFEEEICIRET D 2 EIC X VAT 5, Lo LSRN, — RIS TRIE LR Y
PEZ2 A+ HIEEIMEREE £ CTHET 2 DITEEOK 10%35TH Y . 5D 90%ITEERFENE) >,
YLD 72 W BTEMEREE ORI & 72 £ D, % < ORRAPERTRSEE S ETENERE O BRI IR T 5
D, RIS OIIEZ FANHIE 2D Z &3k,

& ATETEMERERZ I LB RAE IR A3 72 < TERE 2 B WHE DL S TUWVR N DIT, T ORI+
TR STV R, L L, BRZRIBEMERE R EYE 0 O S IE U 2 7 H OS2 A
T EHRIUE, FHITEA - R X D RERIEORIE N AIRE L 72 D,

AL CTIE, HIV &Y LR BARRNEEST DV =7 0587 « 7 N U 7RO © & Hiliklc 3
W OWR E NFRERICEET 2 8L a2 SR E LT, 1) B L REREOAFRE
HEPFOLCL, 2) MBS EZD ) 27 BRARIET 5, IDHIT 3) HEEYE L &%
JEU A7 EHHETTHORIET A0 —7T v 7 OFBHERE HigT,

@ B % N &

ABFFE T, HAHUROF &b 250G & LT, MBSO, RERWOFE D720 D45
S IRRIE, X OFEREE OB 2% L7, LB RERSO TR L T,
AR B ORI O HE 72 DT OV CE R B A Ao & B0 JRA & 550 L 7,

TRICENENOFEMEZ R T,
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I RSB SE O kR

TR O BT A v X —7 =1 -y (IFN-y) EEERBR (IGRA) @ QuantiFERON
TBGmWMMmu@WPm&@Amm%@Q%ﬁmLﬁmﬁﬁﬁﬂ/%ﬂ*w(Nm CD4 ffifa
FOSERSZE PR (TB1), CD8 Ml SRR (TB2), Btt=r hr—1
(Mitogen) @ 4 KDRBRE 2 imC%lm)%mKt@B 37C T 1624 IfffEE&RE L, i
H D IFN-yi% ELISA {%& (QIAGEN) TEm L7z, #HTIZIX QuantiFERON TB = —/L K7 J A
it 7 S =7 Vol. 2.71 Z T, Nil<8.0 IU/ML %7~ L7 %54 2 it L=,
QFT B&tEIE, TB1=0.35 IU/mL 7>> 25% of Nil, F£721% TB2=0.35IU/mL 7>> 25% of Nil C,
b EREEE & L, —5. QFT [&PEiX Mitogen>0.5IU/mL THh 5 Z & &5 TB1 B
O TB2 3£12<0.35 IU/mL, F721% TB1 B X O TB2 #:(2=0.35 IU/mL 7>2<25% of Nil T, =
o Z IR E & L THIE LT,

1. FHEIEAEIZOWVT
AWFZETIE, BERHEEE LCHE, (KE, 877, B _BEHARER. 5< OIXSFEHEZ, K

fEliEs, MEOREZAT o7z, FHERREM & AR E A ARAERRE & OB 2T ~5
72, MR OERER Z BT LT,

KERBROFHREGIL, 1) WHO @ BMI E#E A fV 72 851 72 5 N2, 2) WHO Child
Growth Standards and the WHO Reference 2007 Z 27 L L7-356 0, xHFlns Kt (Height for age
Z score: HAZ) & %HMFEHR{RE L (Weight for age Z score: WAZ) ([ZOWCRHMIEEIT -7, 728%145:
> HAZ & WAZ OFFHfiZI%, WHO AnthroPlus ZfEH L. 5-19 sk& x4 & L7z WHO S
D ZAEIL-2SD Al & 8 B FHE (stunting), VHFERE (wasting) & HIE L7, EMEMEZHIT 7204
#n13 Birth certificate  (H4EJ) (Z L 2R Z1T -7,

M. FAEHRBEEORHIZOWT

AHIBIZ W TESERIUC H D Z EBRE SN TV L ERFERTH D~ Y MY H,
TG R (Bld, g, Hid) L~ F U7 EAOBREEZIT o7z, BERNITIE, w2V AE
W% & AR oo T, Y T LR o RO A 2O SR BAMET FCRISE LHIE 21T
ol ek, RIROBH AT RO R WTREZR  Kato-Katz (&l L7z, ~ZF U 7’@
HMADREGE, A L/ 7 v~ MEZX2REZW v & HniiEh ol iz >R 7 iic
DEEEN~ T U T ~DIRYL DA HE 2 E LT,

@ FTHREIN DR
1) W=7 05EE X OSB3 EEBEOEREEGZH LN TH &
BTE D,
2) XIBRMIL OB OAREEEZHALNCT D2 LT, [FRAICHZRIE D T EE
MERFE T EMEZEETE S,
3) SR HUIEICEH T AR 27 AN TH I LT, MERIEEIT O 2D DB
RN BOERH AR R TE D,
. FEhEE
@ Af5 (2023) 4FFEFhEHE (2% 3 5 FE ki
2024 12 H (14 BRED) 12, MSRHICEET 78S 3434 (KR 176 A, BIE .

167 N) Zxfgl LT, 1) MEEEEEOZI. 2) FRIEHITE, BLO 3) F4 AR smE %
Ehi L7z, FHEAICOWTOREIZLL TO®Y Th 5,
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@ R (RR+B5)

REEREREOBRHIZ OV T

BCG U 7 F UM 2 EMFE L BH TO BCG HEHOBEICL VR LI E Z A,
BCG U 7 F U BEFERIT, 98.5% (338/343) TH o7z,

QFT-Plus 7 A b % FEfi L 72 %t 5 IR OfEZ G HERIT 2.3% (8/343) Th o7,

WHO |2 X D/ MESR (HERE) 13, 23% CTHH 2 Lo, RFREOEELMESRILT WHO
DOHEFHE L LT 5 LIEFIRMETH o7z, 2O &iF, DWNRTIHREISEICEHER
TR EZ R TR OB ENRART-O, BAEDO QuantiFERON £ TILE YL 2 412 2
ENTWZR2WAEEMER B D,

R ORNRIZ, KR S AL BR 3ATho T,

OB HELE% T 8 ADFEHIE, T_XTH—DO/NERIZEF LT\, £0D
2H 1 A1, BRI BRHIRORAERHERE S v, BIHO ERINS K0 IEE MR 03 5
biviziz, WEOFRE & ILITHIBIRPE CTERRA L X SMREZ <. IEEMEREZ L2
Wrai/c, £0%, WEOA DOTS (HEH#EAREMRRIE) 2 X 2B H ARG LT,

xFG & Rl — IS B B PETE I PE RS R NV BB A1, 16.5% (20/330) Th - 7=,

Al — B ARSI RE DN VWD EA,. IR ORI HE 41X
15%(3/20). [F—HHHTAERL AL E N2 WA, 1.6%(5/310) Tdh -7,

KBV OFERZEGED U A7 BRNZOWT, FEZREREORF LA EROEZ o v 2
T Ay AEFSITTTRE L1z, EORER, fEEREO Y 271X, +ELNEE DI
BILEOSAP=0.035) L, [A— B EITIEEEBZERE NV DHEITE W D &2
WTE 2 (P=0.007), 728, EHCHENCIIBERREOEIADN Moz (&
P=0.618, P=0.216) ,

TRICEFRALKE L HPALEONR R O TR =T,
BB R (7 ML) R 0 A

o

AR GBI Ge D U 2 7 BIH) - s (Age) . MERI (Sex). HEMFEF (HAZ) O
HIEE (BEAEZR L, K EM % stunting, = D% F A% sever stunting) . BCG #fE D
HIEBCG), {FEMmW BAERE YO F M (S. mansoni), ~ 7 U 7JE YD H M (Malaria) . [A
— I HE ISR T DS O A % (TB member)

# 1. =708 XTS5 6-16 R OREZIEGRD Y A7

Estimate std. Error z value Pri=|z|)

(Intercept) -21.4605 7041.6859 -0.003 0O.99757

Age 0.1330 0. 2664 0.499 0.61771

Sex Male -1.2627 1.0195 -1.239 0.21551

HAZ 1.stunting 1.3826 1. 3489 1.025 0.30538
2.severstunting 3.4032 1.6159 2.106 0.03520 *

BCG 1.¥es 16.1957 7041, 6850 0.002 0.99E16

5. mansoni 1.Positive -0.6836 0.9420 -0.726 0.46804

Malaria 1.Positive -16. 8209 2701.7297 -0.00&6 0.995032

TE member 1.%¥es 2.7BES 1.0404 2.680 0.0073g8 #=*
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II.

R EREOMHERIZONT

ABFFETIE, R EEEOUEME AN LI RERILOFE RIZOWTHET 5,

1.

WHO @ BMI F#EA U 72 k& G-l TliX. K% # (undernutrition) O EH D 95 5
EAE (BMI:18.5 Rif) OHEREIEIT 93.6% (321/343) Tholz, WHEEDDH 0.3%
(1/343) 1 TR E (BMI:25.0-29.9) © BMIfHIL 25.1 TH-oT-, 2B, KERRTRNTE
H (BMIL:18.5-24.9) (%, KD 6.1% (21/343) Th 7=,

1 I%. WHO Child Growth Standards and the WHO Reference 2007 Z{EH#E|Z L 7=3E D
SAEMEEL (HAZ) O Z 2aT7 56 Thod, PROGT A 21X HAZ KEBTH
. MO HAZ E GRETA V) IXEENICEEBE Y ~ 1 F 20 () v
ZRLTWD, ZOZ LT, AENREFTEIRBERED X LN WEI 2R,
FARICER 213, HAZ D Z 2 a7z~ L TW\W5, HAZ O &R FHMEITAOMHE (-0.2)
EZRLTEBY, BEHREROLEDDEIENEVMEMICH D Z L RHERTE D,

RKEBARD D HLEMEMREERR 2T 2 E M E (stunting : HAZ<-2SD) OHREFE
X 8.5%(29/343) Th oz, TDH B, 2.0%(7/343) N EE DI EFILE (HAZ<-3SD)
T o> T72(F 2),

RO ERER (HAZ<-2SD) OFEIEIEL 5-9 5% : 2.0%. 10-14 5% : 10.0%. 15-19
% 36.4%TH Y, FMBPBWVIZERBTHEOEENEVEAIN R SNZE 2),

CRBRRO D LEBICHER L TEREEZ R TIHFEME (wasting : WAZ<-2SD) OFH

EAIT 6.7%@8/119F) Thotz, 1) 7272L WHO IZ & 2 HFEIE OHIW EETI1x, 4E
HE2y 10 LN DO AR HETH D, AT TITEMN 10 MLUNDORISREIT 34.7%
(119/343) TH-o7=,

1. WHO Child Growth Standards and the WHO Reference 2007 A FEHE|Z L7-835 Dxt%E D
*HFER S Kbt (Height for age Z score: HAZ)

7 2. *MFE#E K (Height for age Z score: HAZ)

Age groups Sample size Length/height-for-age (HAZ)(%)

Years Months % < -3SD|% < -28D| Mean | SD
Total (5-19) (61-228) 343 2.0 8.5 0.2 |1.41
Total (5-9) (61-119) 102 1.0 2.0 059 |1.28
Total (10-14) | (120-179) 230 2.2 10.0 -0.49 |1.31
Total (15-19) | (180-228) 11 9.1 36.4 -1.47 [1.32
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III. FAEBRBREORERIZHONT

1. FRAEHIRICHK T 2 EEAFEAREEORELFE M LIZEZ A, 571% (95%EEXME
[CI] : 51.7-62.4 %)< Y MEMBRBIZEE L TWiz, £~T V7T OHFREESIX.
10.4% (95%CI : 7.1-13.6 %) Th o7z, T DI/ LEAWIGE R (BB, $d, ¥ &)
DOHIFEGIT 0% TH - 7=,

2. FEMW R E~T Y 7 OEBIEIE 6.4% (95%CI : 3.7-9.0%) T > 7=, F kLY
HLaw, ERROTRTEREL TWEFE BTV iz,

© HROAE
D) FREZR G PURREAER TS FRAFRE AAZ—¥%EK

Mayuko Osada-Oka*, Sachiyo Nagi*, Asena E. Chadeka, Ngetich B. Cheruiyot, Betty Muriithi,
Mami Hitachi, Satoshi Kaneko, Shinjiro Hamano, Sohkichi Matsumoto

Study of Infection Rates with Mycobacterium tuberculosis and nutritional status among school
children around Lake Victoria in Kenya, The U.S.-Japan Cooperative Medical Sciences Program:

Mycobacterial Diseases Panel Meeting 2024, 25-26 April,2024, Okinawa

2) WwCER (EHA)

Kishino M, Hida A*, Chadeka EA, Inoue M, Osada-Oka M, Matsumoto S, Njenga SM, Hamano S,
Nagi S*. Association between diet quality and risk of stunting among school-aged children in

Schistosoma mansoni endemic area of western Kenya: a cross-sectional study. Trop Med Health.
2024 Jan 17;52(1):12.

EI DA - i

YESMLGEEE LR AT I, IR Tl =708 7 « 7 R U TIREO KSR IBIZ BT Dk
DHEFEEZHOLNICTHZ ENTET,

FERAVITREEZTEIE O FTREME DS B OB EMERS G D+ &b I C& 72 2 &%, x5kl
B DREEHERRYG Y R 7 ORI R EAT 5 To D DBURNLRIZ D7 N DT DBEETH D, 20T
HAEOFHEIZ L > T, IRHIIZ IS 1T D IR GE OERERREE & U THAF N TOREZEREE S,
T ELEE L TR CTREENIER L TW A AIREMEZ R T 2 RN S o, o2 &k 1§

MRS RERIE O RIR AL L IR RIL L. S D@ U A7 HEO TN %ML 5055
HAEPPRLTEY . ABFEIC L0 RMIROEE PRI RIC O N DT ET V ADFRNTE D
HLDOEFZZTND,

e

AWFFE G il D Ve A = 7 08 B & BRIE, HIV RN 25.7% & =7 ENTHRbE < .
=T O e & i U CREBEE A~ DBRE NS W2 ER RIS NS, RREE NN & LT,
LFRIFFEE & & bICBIEMERR L OREIIE U A 7 TRNZEY ML, FEEEDRGIER &G & 7
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