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2021 General joint research report (self-evaluation)

1. Research project name : Profile of antimalarial drug resistance markers among
school-age children in Kinshasa, Democratic Republic of Congo

Project number : 2021 —Ippan—04

2 . Principal investigator : RICHARD CULLETON(Ehime University, Professor)
Joint researcher(s) :
+ Nundu Sabiti Sabin(PhD Student Leading Program, Graduate School of Biomedical
Sciences, NEKKEN, Nagasaki University)
+ Ahuka Steve(Associate Professor University of Kinshasa)
+ Kavunga Hugo(Assistant Professor
National Institute for Biomedical Research, Kinshasa, DRC)

3. Amount decided : 300,000 yen

4 . According to documents at time of application

(1) Research objectives

The aim of this research was to determine the profile of antimalarial drug resistance among
school-age children which will be useful for government and other stakeholders for adoption
of new malaria policies for control, surveillance, and elimination of malaria countrywide

Specific objectives
To determine the prevalence of markers linked to drug resistance in the following
genes:

Plasmodium falciparum Kelch 13 (PfK13)

Plasmodium falciparum multidrug resistance-1 (PfMDR1)

Plasmodium falciparum dihydropteroate synthase (PfDHPS)

Plasmodium falciparum dihydrofolate reductase (PfDHFR)

Plasmodium falciparum chloroquine resistance transfer (PfCRT)
(2) Research content

Malaria is the most prevalent and life-threatening human vector borne disease
causing more deaths worldwide where there is risk of infection including Democratic
Republic of Congo (DRC). The development and the spread of resistance to antimalarial
drugs has shown to be one of barriers for malaria control by increasing the mortality
and morbidity rate. Here we are looking for markers of antimalarial drug resistance to

determine the prevalence of parasites that may be resistant to various antimalarial



drugs in Kinshasa, DRC.

(3) Expected results
This research was to identify and determine the prevalence of molecular markers of
drug resistance amongst parasite populations infecting school-aged children in
Kinshasa, Republic of Congo. This will provide baseline data to health authorities in
the region regarding the potential effectiveness of current drug treatment regimens for
malaria. Furthermore, as samples have been collected from a wide range of
geographical settings each with its own malaria parasite transmission dynamics,
comparison of the prevalence of markers of drug resistance will provide information on

the factors that contribute to the emergence and maintenance of drug resistance.

5. Implementation report :
(1) Research materials, methods, procedures
- Materials

Blood samples were collected from asymptomatic and symptomatic school-age children
living in rural and urban areas in Kinshasa, Democratic Republic of Congo, and spotted
onto Whatman 903™ filter paper (Whatman ple, UK) for PCR analysis. Whatman
903™ filter papers containing blood samples were dried and stored in individual plastic
bags containing desiccant and stored at -20°C before transportation to Nagasaki
University for PCR analysis. DNA was extracted using the QIAamp DNA Mini Kit®
(Qiagen, USA) according to the manufacturer’s instructions. DNA was eluted in 50 pL
of the provided buffer.

Methods and Procedures

DNA samples were amplified by nested PCR using primers targeting the Plasmodium
mitochondrial cytochrome c oxidase III (cox5) gene was performed using the protocol
described by Isozumi et a/ (1) for identification and genotyping of plasmodium species.
PCR products were visualized under UV light on 2% agarose gels run at 100 volts for
30 minutes and stained with Gel Red® solution for 30 minutes.

Plasmodium falciparum positive samples were used for amplification of antimalarial
drug resistance markers using Nested PCR.

Each antimalarial drug resistance marker was amplified using specific primers and
following procedures described elsewhere: PfK13 (2), PPMDR1 (3), PfCRT (4, 5) PFDHFR
and PfDHPS (6, 7).

The PCR products from the amplification reactions were evaluated by electrophoresis
on 2% agarose gels.

From 229 samples analyzed, we were able to successfully amplify PfK13 (83.7%),



PfMDR1 (93.3%), PFDHFR (90.3%), PFDHPS (96.7%), PfCRT (78.1%) and amplicons for
pfert K76T (220), pfimdrl(151), pfdhfr (149), pfdhps (153), and pfk13 (153) genes were
successfully sequenced.

(2) Results (results & observations)

The prevalence of the drug-resistance associated mutations pfcrt K76T, pfdhps K540E
and pfmdrl N86Y was low, being 27%, 20% and 9%, respectively. The prevalence of
the drug-resistance associated mutations pfdhfr was high, being above 95%.

Only two new mutations in pfkl3, C532S and Q613E were identified in the Democratic
Republic of Congo.

(3) Announcement of results

These results have been published in Parasitology International
https://doi.org/10.1016/j.parint.2022.102541




6 . Self-evaluation

We are quite satisfied with our results as we were able to amplify all antimalarial drug
resistance markers and assess the profile of pfk13, pfindrl, pfdhfr, pfdhps and pfcrt
gene markers in isolates from asymptomatic school-aged children. and symptoms in
Kinshasa.

These results showed the remarkable decrease in chloroquine resistance (CQ) and the
return of CQ-sensitive P falciparum 18 years after its withdrawal. Furthermore, the
findings have shown the absence of resistance to artemisinin-based combination
therapies and low resistance to sulfadoxine-pyrimethamine among the sampled
populations.

Our results have been accepted and published in an international peer-reviewed

journal.

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

I (Hardly any of the expected results were attained within the timeframe.)
I (Although not with adequate satisfaction, a certain degree of results were
attained.)

(The expected results were attained with full satisfaction.)

v (Even better than expected results were attained)

Explain your evaluation

Explanation is as in no.6 above.
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1. ZLFOALNREFERICEETEBEZX NV BOERBFORENRA

FELET LT UANVZAORFBRICE ST 5812 "7 EORAIMENZ L > T, U
ANV ARLFIERCRE R X QUG YE LCMV OISR T 2 HR A2/~ 5720, Mg T
D 7 DJRIEZEAL % Live cell imaging 52 FHW TN T 5, /2. MRBE~0EEB LT
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W, Atgh BEX O Atg7 / v 7 7 U7 MIATO U A VAKX X7 EIRNA ORBEEOE(L %
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HMTHDHET 7V AHIROERO M ERAREEDOLE AASEBICORNH72T TR,
BN RYIE S RN AT o K2B U CRAEOEROZECEMOM LIz SR 5 L
EZTW5D,



5. FEMidis
O WFREMEL - Fik - FhiE
A LI INETIET VI OANVRAD LA R IENEEA— 7 7V — %2 HET 5
Z L. £72 LCMV O £ & Ys pl A2 1, @£ﬁ~h77v~®@%ﬂ@<%5#57 EME
ERHE U, KAEEEX, FEA— b7 7 V=20 L1z LCMV O Rifgi 5% Bk 7 #0205 © H»
T 5720, TRloOWItEE 2% L7,

1) LCMV O gt YL s A2 B 4o 2 18 £ 1 O/ R

HERKFETANA - FEERZHIRFTOBEEZ I HF (BRRERFEYE) & oLRbF
7¢ ¢, CRISPR-Cas9 ¥ A7 A% H 7= LCMV O Rt i Ye pl 322 B b 5 fig LK 1 D HE FE Y
iR BT % Fh L 7= (1% 1),

@%@ (avro—y) 077 HDNAH

DOLUFIALILRATD a ~ —_—
A4 FRNAS A TS5 —DEA |:>‘|:>
3
s ﬁ ® TG L :
FgenNn <7 =
@ ® 5)7‘|ﬂ'1‘ﬁSeq‘C“ﬁ"f’L"RNA:I—7_""4 vy
BLSIDDNABTF D ') — R % LB

Cas9ﬁi?éiﬁfﬁﬂiﬂ’é\ @ LOM Vs

~
.
~
.
~..
.
.
.
S
~.
.

@'7/ LDNA#H S

‘-»--» T

@ iR RILICHADELFH

/99T EnHRITERY RMh S

1. CRISPR-Cas9 27 U —= 7 DO

Q) A — "7 7ML A IR v —T 2 UEALE LS LCMV H R~ 5

= 7 7 V—FEIIMADBEB T THD Atgh TT-1X AtgT %2/ v 7 7T 7 bk L= A549
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1) LCMV D £t &Y a7 I B 5 1 LK+ Ol 7 R PR R
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A2 =7 =z aBZBEEAFNAR) THRO Y 7 T IVREICEEG T 26 ER T Th o 7o,
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W5 A (Pythoud et al. J Virol. 2012, Stott et al. Viruses. 2020), 4 [FEIO#EHRIE, Hit <
IFNAR Fifi D ¥ 7 F MAnEns LCMV &Gl O ML ER 25 Z L 2R L T D,
Z ZTWIZ, LCMV MR lc k5 IFNB 23 L, 5% 95 2 & T LCMV &4 Hi g
DOMIENRFEIND N E D ZeHN Lo, FERGMI Tk, R IFNB Wi X % 2%
XD o 72, LCMV YL Tk, 8 IFNB IINIC L 0 BA 3 70 M fn 58 23 35 5
St (¥ 2B), YLEOFEERENS, LCMV O R 121X, IFNAR Fitd v 7 v
REFERAFER R SED RN ERE Th 5 Z L N R I,

2. CRISPR-Cas9 A7 J —= 7 O#E %
(A) Volcano plot (LCMV JZ& sl i / F Jg e #l i) |
(B) ¥5H IFNB 7B > LCMV Jgk s 4 fa o> B8 8514

) A — b 77V —FHIC LD IS v F—T 2o VEALE L LCMV #if e~ B 5

Fd1) oA 7V == 7 TlEA— b7 7 V—BERFIXRE IR o T2, RIEE
FCOMBABEZL, x k. A— 77 V—OBEREIC L > TIRIFN EANFHLE X
. Fe< IFNAR FiRDO Y 7 FNBREIC L > THIREDSFEI NI O TR0 EE 2T,

FITCET AN 7V —FHIIVHAOBBE T THD Atgh 70T AtgT % /) v 7T U
kL 72 A549 i LCMV % &% & &, IFNa 3 X O IFNB ® mRNA &4 & L7, B4
A A549 MRl LCMV % & S E 725410k, Lo ER L, IFN EANE D b
Do T, Atgh £7213 Atg7 %=/ v 7 7 v b L7z Ab49 Mgl LCMV % & S ¥ 7=546
B W T, kY 48 FFZICHHE R IFN FEA 2B D72 (K 3A,B), 2D Z &5 LCMV
NEF AR LA, A— b7 7 P —%2FE9 52 L T 1A IFN EAZMEH L.
ft < IFNAR T D > 7 F AR EKR A 2 M E#E L TWnWDH B X b D,

WA= 7 7V —FEE2 N LT IFN EEEEA D =X LIZOWTHLNIT S0,
A H—7xnu iR 3 (IRF3) @V L& DA I 0N &R O f 1 % 5



fliL7z (K 3C), ZNHDOFERNSL, LCMV Yo BT 24— 7 7 ¥V — Dk E L,
U it IRF3 O — &ML RO EICE ST 5 agEMENRR S Tz, BE. AR KR
E LD, WA RWNEES~O BB R ZED TV D,

3. F—F7 7V —HEALIC LA T IFN pEA ~ 0 5
(A) IFNa ® mRNA 38l &, (B) IFNB ® mRNA & 8l & |
(C) i IRF3 Pk ZH Wiy =2 Z v TayT 7
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KIFFETIZ, TV FUA AL E RTINS EOREMESEZ b S8, ez Rk
TOHBRRICER L CHAELZED TE 7, EEIL, Zo/MEEERS— N7 7 U —HkoD
F—h773 Vb A= UY=L THDHIE, EA— b7 7V —DHEEREIT
LCMV AR B W TBHE R ML ZFET 52 L 2L L, 22 ThHl &R ER
BT, A— 77 V—OKEAREN ED X H 12 LCMV JEY M O M 2 75 5 5 0
Wbt A=A LzHoNTHZ ExHEEL, MExEDH 7=, CRISPR-Cas9 A7
V== TR Atg /v 7 70 MR ERWEER»L, A— b7 7 V—OHBEREIZE -
T LCMV JEYfa ¢ IFN JEANGE SN S5 Z &, £72. #it< IFNAR FiD > 7 F s
EEAAICHBERNFLEIND Z RO R T, Thbb, HEL—F 77V —%
4t L7z IFN PEA O 2 LCMV O Rt LIRS B BT 56 2 26 nIc Lz, K
WFFERR ik, BUE, AN AINGE~O BRI T THE L2 ED TV D, 2EMICIEMEDO W
SHERMDGONTE—FH T, YU TPELTCWEFEAETER TE Aol EREIX
II1 & L7,
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4SF3 (2021) FE—KIEFRFERE (B SFEM)

CEBBEAEM U in vitrofFEILW BB E AT A%
: 2021 — Ippan—06

dn X

BT R (REBSIER KT WEE - RGEEEY )
sEOIER (REBRSIER KT WA - R ES #0%)
BH OETF  (REBSZERKRT WEE - RGP ES BEkE)
Bl o <H (RIFRY: BV EAVIERT A RY BIiKER)
hAr Y (RIGRZE BUFEZSEET AR5 BhE)
B OH RS (RIRY: BV ESERT A RT %)

Il
M
&
o o

w300 FH

HEFREHRLY

© #F3%E B

i BiEE, R T 2 BAUELEOREEZEZAHT LA ZRFLERHEDO 1 OTH
Do HMEMWHE] X, MAKICEETZ2EBAZFMEELE L, BHLLEHLIEEL
BT NREIELICRE T 5, HERICITENE ST O H T PIQ I X H4EH
AN BE G MDA L ERASOERIEENC X 2 BYHIHR A #E L 5N TV DA, BRITHI
JET 512X, MO TR TO HAREMY BAEDOBERRIZAD LD ICHMEEICER L,
FEMBEROT A T A 7 VBB L ZENTFETHSL, LrLARNL, PEEE
(H) WICBT 2FMRRDOHRBEHEIIRMALREN L, £ b~DELEEETH
HENIVT ~OBREAD=ALEMRPT L5 LIIFICEREES X OND, Fxlt,
AREHFEIEIC T, FREE QRKESBHR) BkmtimziamL, 22 ERICED
FMWBRHBRRAT - ORERREZEI ST, BERTFORE, BLIOEEA D =
ALZEHLNCTDHZEE2EE LT,

@ HEANE

INETERERIC, EflWRETVE LT~ Y MEMW R Schistosoma mansoni
BXOF IS E0RE Biomphalaria glabrata (') s U 2 pg) ZHW (i d EL
WEPHIEHT - HAERFESE LD AF) BRRRER KT EEERENTEWY (ICR
~ 7 R) WS, S mansoni DT A T A I INVEMEET S,

KRIEKYe B glabrata £ 0 % ] 7 iy (B glabrata protein: BGP) % il
T %, S mansoni JER~ U AR E Y RO A REL . FHEBICHFE LI AR R v 2
FEDREZBB L BP IINIC L > THEMBEROGBRATF -V TORELHBET D,
Z OB, Khagk (RWEKY BWF - FAE5R Ng BLORRBRIEK Na) OHMERFREIZH
k9% BGP (Ng—BGP, Na-BGP) ZfHHl L. HMEFF SN TW D BREIZ X 5 BGP O FHHL



PE~DER, HD5VIFEEEZRFET 5, ¥H AT — VO & L TiE, BGP #ng
DB D viability =° mobility # A a7 kL. S mansoni protein kinase Cl
(SmPKC1) 72 EDRBURITIZ LV ZEREFAT =Y (I 7P UL ZRBT A,
WARB X B VT) IZBT 2L ERBFAICHITT S, 2O, RIKKR
FENV IR N ISR B S L7 2 i BRI & B & o SLRIFE & L CIE AT
5. £z, HoLAHlgdss (B2, TR, IR E) Bko B6P RN ET D
MAEbY, WMXAI V72K 0L, BAB Y 7T CREMERSHZAETZ
LT, EAEERICEIY BNRELZBEMATREZR in vitro¥ 5B RO AT O, &i&
BIZIX, in vitro TREIET-®A DY THHROEREEL ~ U A ~OFEYERIC X
STHRL, [in vitro EFMWHRBEE AT L] OMNE, 2 E THRNRE CH
BENRARAETHS T FEMERONRRT — U DORERKRE & RBRRFICHBZE - AT L.
BFTAT—=VIIB T LY —ORBLERIUKETLHEL LTI TETH D,
ek, RIFKRT B - FERFTHREINLTWD B glabrata £ 0 i+ % BGP
(Ng-BGP) 1%, ZAMF & DRI L Y HOoMEEZHFER AT 5 2 & CHEMERHE
s, £, WRESRROITbEDLEYEE A T4 V2%, HOHVITRIFGERTE -

BB LORRRNERKRFETIT) TETH D,

FRENDHRE

HEF THRESN TV AELR R (GE) ORI, &5, KR 27—V DKk
RBE TN, EMPEBOREEZELIRERTERNETho, 2L OFFZEILME~
DAT —Y TOMITICRE I, BEBEOEGOBEITILI AR TH Y | FrIC TN
AT — 0% “PREE THhDd B ZHWDZ ERMEDOSKEMELE > T
oo ATV A T NEZBZIZGAE, “PRE T X, PREZEREICT H1E00 TR,
Ty IRy AT AEAL Y, HREE FOb0EX—4F v MZITHI &
HIENERR S C&msEZ32xoNn5, 72, B b~OEPETHLEAL Y T O
BEAN=ALEMRAT 22 L1E, FIRBEDT A 7Y A 7 LOH THEITERT
REAT =V LEBEZOLND, Bx BAPFIRICCTRET 5 MEE2H OIS EmR
HMORBEERIED HERIT, ChETRENELS, [invitroFEmWHREE > A
T LI OB LS D FEMK R ORE T 1 R ORI 2 AN S
ERIERETH DAL ) 7 ORAEZMIEAEZRBERERAORK, H 2B
PTUCREREHEZERT LI LICLERD SRS, £, A#FEET L
LTI, ~ v Yo FEMRREETLE L TCHI N, R TELET D ZF DM FE M
W (B VY (EmWE R, BAREMR R, Ao o FEmlk RS E) b )s b
BREBRRTHY, MADTA TV A 7 NVOMAESHEICES, FMRRBEED 3
P —LRREBFREICHT LAY —=2r 72, HOBBEITh I o
Fa— L TCEXLAEELHMOTEY, ABRZELT Z L2, BRRE~OERE D
ATHE & B 2 DAV, ARBFIE N MW RUE O JRYEHIE & B EIC o EBRCTE D &R L,
HEEIZE - T,



5.

K&

O HrFEsEL - Gk - Fhes

B Y UERMRET AT A7 NVOMEE

<Y EM H (S, mansoni) VL. S. mansoni X T Vv A HIRGE XK
KEBH (B glabrata) XV EkESET2wALH VT % ICR ~ U AR S E iz,
MM, Ml LKL Y S mansoni MIRZEIN L, F{bSH7I TV T A
R, B glabrata \ZJEG S, EBREL XUV TIA 7 A 7 NV EHEFF LT,

B U YUFEMERITIVTLS AR YA RND in vitroBER
S. mansoni JEYE~ 7 AT L 0 %, RIIEZ B L, I 7 U T AL ek,
in vitrot® & 1T > 70, Ki#EIX. Bge-MEEHBIK Z H v, 28°COIRE TITo 7,

B EAEk#E® (BGP) ofARlE~ Y U FEMWE R D in vitro BERIZBIT 58
-

KIEYe B glabrata X 0 & Ffidas (SEE HF, MR Ct. (O Hr, FFRERER - O0KS R
HPOT) 2%k, B 7 I v 7 B —X 2 X 0L, =m0 0Btk o g0 %
He skt (BGP) & Lz, X7V YU ALD in vitro K58 RIT BGP % IRINE; &
L., EEHDI T VYU LADBIE, B (viability) 225 Z & T, BGP D%
REBELL,

B v Y UoERREERICRIT2ERICK S AL
S. mansoni &Y H Z [EE#% . #& WM (CUBIC ¥£) & MW TR H O ZWL 21T
W, BIROREE « aTRE &2 1T o 72,

R (BR+EBE)
m Hisk#hEY® (BGP) oFEBML <~y VY UEMBR R D in vitro EEIZBIT 5%
%
KRIEY B. glabrata LV £fHk (all) & DWW XA (AR Ct, O Hr,
JHF NG - DFORS B HPOT, S & HF) mokihtien (BGP) ##H# L7 (Fig. 1),

Fig. 1. Fig. 2.



RTVVTLD in vitro¥EERICAFEBCP RN L, T HEEE LS,
W (None) & 2D WME Ct, Hr IINITIX, AAR 2 X MBFEM L, —FH T, MK
(all) <HPOT M3k <HF Hi3k BGP ®JIE T, EENMEDOMEFF AR D7 (Fig. 2),

X 51T, HPOT & %\ ik HF H 3K BGP # W TREF 25 & 21T -7 & 2 A, HF
ok BGP DA, EHIEIR CoEIMEMFRF 258 (Fig. 3), 1 W ALLE (35 H) @
EHEERICBWTY ., in vitro B CHEFFAIRETH V. EFHRE (KA T%
BoWlasET25) 2RFLEDZENHLNE o7 (Fig. 4),

Fig. 3. Fig. 4.

B UV UEMRERERRICRITAFERLICEL B AR

S. mansoni &Ytk O B. glabrata % [HEH% . CUBIC {EIZ X 0 iEB(L L, J&Y ik
Kow L - AIEZH AT, HOFZEWLIZL D, HFBi@EtDO A TETOlEs DBl
ZRRE & L7 (Fig. 5), BlBk®H L Z L, Y L7z S. mansoni @ HAK%E RKYth
THERWETH VO . Hlmss (B2, O, TN, IR (2810 201 2 Bl52
AIEEThH - T2,

Fig. b.
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B C. 5

TG EA2 AT OEAERDT A T A 7 VA EREL L TEBT LI EE (T
M £, KEE) OMFCERERZ2EZHEO TR - BIERLETH DL, -,
— I, PEE ERNICEB T 2 FHAEROBEERNOBIESCMIT IR S Tlxewn, T x
EARMIEICEB W, FMWHREZETNVE LT invitroT7 A 79 A 7 )VOEBZHfEL
T, THEE (H) 28 LAANWEERCTCORERIZRA AT,

MEEESONTREEZ D LI, STV VTANDARE VA MADEBIZENRD
B ST (Bge-M 538K, 28°CORRIRE) | & Mildas k4 (BGP) % H T,
AR A NORMEREEZE -T2, T OB, HPOT (FFIENE - I3 & 5 Wi
HF (BEEHBAZ) HI3K BGP AEFBICHE L CWD Z ERHL N E o7z, FIT, REFAKE
BEATOTZRER, HF IR BGP Z W56, EMAE®E (1 VAL L) ZFgEs T
HZENH LN,

Flo, BYPEHNICE T D HEM% BB MR 217 556, Wkik W2 E%
AWM RfEAT) Tl BEE®R OY R ERIC X 2 WER ko2 5 o E ki Ul i &
RN DMEND - 7=, BAAENZHA WD Z & TURZERT S 2 &2, 2k
AR T 5 Z ENAEESZ XL, EEHOEWLE BEDOBIE - [FE%Z R4
oo ZORER, BEEOHTEEHBOREICHRTHD THREI L, 5B OKEEEN
BN OFEMAT b AREE T2 ERHALNE o T,

WG L 0V ELNTZLL EOREN D B glabrata AR IZEIMW R % in vitro
TEMMICHEFETREL L, £/, EHIC L 2R LB OMITIL, BREEORETA D
S XLDFPICRVCTHETHZ ENRBENT,

ERE (fTh2izO)

I (FTHAIC PRELIZERITIZEEAEERL o T)
il (RII3EAN—ISDOREEZ T ONT)
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4SF3 (2021) FE—KIEFRFERE (B SFEM)

MO A RPN TARCBTA THEERBEOY o~V AT T a—F
a8 F F 2021 —Ippan—07

R £ FoHn M (BRRXFEEPHESESME TR HER)

I [HWF 5T F AT KHIES (R KBV RS0 T~ b Al B30
DB BB (KRR FEE Y E P %)
: Nguyen Thi Thu Huong (& W K5 KRBT BT Tk & stk

o 1% IR 3 4F)
w E F:600 TH

HERFEE LY
O© MR EW
THIEM KIHE (DEC : diarrheagenic Escherichia coli) 1X. FEBE EEIZBIT
DI R THUESC, BER EEZNTMITEICE D THRIEO ERFIKE 2D,
AL RRNE, R R LIRS BEROBRMBETH DL EEZEZ LN TVWD R, X
LZF T ET 23 EE EEICIT DG RIEH RIS 2 F WL 722 v, DEC
DT~V AT Ta—FIZBWT, B ERY 95 DA DE GRS 5 B O FF
MEMT D EBMEL D, T TARMFETIE, R FFTAICBVWTESEOR M
\Zi5Y%9 % DEC OR AT HZ L2 HME L, FEHRMELRM A E22 5 DEC O
SRR D L L HIT, EERORRA (pathotype) & MERY (serotype) D FEAM
Z DNA-base THEMT T 5, & HIT. THIGERE S BES L7z DEC DN HATV,
N AENTIHY: « #iAT LTV 5D DEC OIEAMREMAZR L NCT D, AKIFFED
RIE, XN FAICET D DEC HlEICH T Y ANV AT T a—F ORI D &
MrETx 5,

@ WFENRE

RELOIEE : N A FIEZ ORI MBOBERESG I CB T, FE KO EME (G
10-20 Mi{R) ZHET 25, &5, RSN TV IR (A, KA, BER L. 5
10-20 fh) Z i Y CHEAT D, LED 20-40 K23k E L CHWD, #Hlan
FIREGE DB THOLICE 2B TORBINENREL o728 A X, XM A
LA TR N AESLE A SR (FFICERER - 5 PE IS 31T D FE A
PEMIE R 7 v — ) OV FR— R L Ei+ 5,

GBI - FE - BRLERE 2 . KIG BRIy B H € K5 (DHL, 7 v & 7 5 —STEC 72 &)
WL CHE#E L, KBEFE oo =—285R DR K20 a0 =—8ET 5, KiF
FHORTELIFEEEL T (stxl, stx2 eae, 1t, st, ipaH aggk) ODAJ V—=>1 7



Z B O PCR I TIT 9,

DNA-base D MiERF] : LA 27V —=1 7 T/HBEL7- DEC (2 >\, MmiEH (0 B
185 Fl¥E. H7A 53 fidE) 2O~ F 7L v 7 APCRETHET S,

70 NIRRT RIRBE TN 7Yy MRS E B E R RERR 72 E X, MiSeq AT A
REEHNTERY ) ARINEZPE L, RGBS T o0 E LR O & T3 5,
INETIZHEMRREN TN TWRWEE T U7 IRICB WL, BEFORICIX
BCIFXEL R “BrHA OFENTHEIN, DEC AR ZHET 5 E ol
BRIEWERN G OND LIRS D,

TRIN DR

bk L7z g EEICB T 2D TR ORK & 72 25 905 5K O 75 YL i <015 Ge 1% 1%
BT BRIV, RFFRICL-THLNDTHA I REIT, XM TFATBT
2% B -EFo— I DEC O—uiZEHLNCT 20 & MRS, EYLE 3t
RRONREEOM EEZXD ETCOBKROREICEMR TE D, /o, XM T A THHE
X7z DEC o Mg 2 & o fEH %2, o ER EEICB T 2D THRIEBSE O, BE®E
FEZNTRATE L D FTHRIESER O 0B/ DEC & #kd 52 & T, My
JAES 7z DEC LEFR X CITHBL R KA Y 7 T2 AR B~ L BRI E
HIZENHEEERD,

BT, ARAFFETITH DEC O4yBfEN O IERHE £ TO —HOBIEICBI T 2 Bk
EHFE, XM TAMERAY v T XN T AENHEEEFNETA Y v 7 LG T
L52&T, XM FAZBTLIWMAEYBRERIFOR LICHFESTEL D EHFIND,



it

AR « ik - Tl &

VHOFHETIE, FEOERFEOHBRIN TV DHAERBML2 S DEC O EEEITV,
ZOREINT 2 FEMT 2 FETH o=, Hifll oo FEYYERITOREE T, S~
DEM NN T LAERNTOBENHIR S0, FHEE YD O BRARIE D K5 -7
ST, OIS, WAEELBRICHE L Tz FHREBRFE B REOREM e 7 ) LT
AT U CHER L,

© #

1) HEREK : X F AR EIN TV 5 FUL T O FHRERBRE Dy BE Xz
DEC (2012 7> 5 2015 1R e &R THBE S v, IR B+ ORA DR S 2w
BR) 122 Bk s L., 983 MMOABFTZME L UBEWHIEMEKRBE (EPEC :
enteropathogenic E. coli) 35 #k, MG R R MERIGE (ETEC : enterotoxigenic E. coli)
3k, B AMEKRMIE (EIEC : enteroinvasive E. coli) 7 ¥k, W% A5 25 BEEE M K A
(EAEC: entroaggregative E. coli) 48 8], €41 5 @ DNA Z il ¥ » M L VR L
2020 F IS E IR R P~y Sl (93 BRIk 224 o7 v), s 5ICBE L., RlGR
L BEIR R OM T MTA Z ik L7,

3) A A L MIERL O HE B KFICB W, WREL T (BB ESR sl stx2,

A F IV eae, HEWVENETE - It WEWEIGE % @ st MR AR F @ ipaH, FH

&K T : aggR) DORA Z FERT 5 & 312, PCR &% A\ 7= 8 & 60 i 15 2 Bl
(Og-/Hg-typing) %1772 -7z,

4) 7 DEMT A AEHIE MiSeq AT AT XV IRE L., BIREG A & A
BAR DA, ARG, MG OFEM 2 fET L 72,

AR (RG2S + & 42)

B RFN 5 S NTZREKEKIBHKED DL 2K TIIWTNOHRFEEETORE b
R SN2 holclod, UBOMENLRA LT, 35 71 kD 5 6. 5 #Ri% 2020
EENZT ) LAEEHIZRE L, 66 BRITAMEE (2021 L) ICEM A ATz, LaL,
10 #kiX DNA WAk L TWic/e o, FIH A REREIIFERZG L2 N TE R0 o
Too FERE LT, AREFEITE 61 kD Z 7 AEH %2 AW TR 2 fif b 217> 72, fif
MriERELOEX 1ITRT,

WM AR ET 2EEBT~— I —D0HIL, eae BIERRD 24 ¥R, agek BMERED 33
R, elttest BGMERRDS 1 BR. ipaH BGPERR DS 2 BR. elttesttipaH BGMERRD 1 #ETH -
2o eae BGMERED 9 B, 4 BRIZKIGE O CodH D Escherichia albertii ToH 5
ZEMNHBA LT, E albertiilX 2003 EICHFRE L L CIERICRESNZEME T, T
FETIENA CEHEFFASCEREFALODEESN TS, XM AIZET 5 FHE
BENDLO L albertii OEEXZ N E TICHA TR, THEEZKMELE LTA
e T CTHEFR S iz,



antibiotic resistance genes

beta-lactam
aminoglycoside
macrolide

prim
sulphonamide

phenicol
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marker genes
other virulence-
related genes
quinolone resistance
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[l present [ | absent
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other virulence-related genes _ECV149
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quinolone resistance

gyA [ss3a [HsssL
perC [[]AS6T
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M1. KIZESLUE. albertiiDiAFENRY ) LFETORER

tetracycline
quinolone
rifampicin
trimethoprim
sulphonamide

beta-lactam aminoglycoside macrolide phenicol
100%

80%

60%
40%
“wull AL MW b b
ll II e I\' = \ \' | I II = \- o LR L] \"I (AR, -
Q

& DA & @ " &
*3“,\%0\ Q’,@&,@\@&@%% RS \&\\Q}@\\ S EELFF TG L

N Total (1=61) MEAEC (n=33) [ EPEC (n=20)
X2. ZFIMMEETTFORBER

KWGH#E O FEF72 7 —7 R/ R H /Mg ) 13, EAEC/ST31/0g130:Hg27 (10 ££) |
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. According to documents at time of application

(1) Research objectives

Dengue fever is a major public health treat in the tropics. The spectrum of DENV
infection ranges from undifferentiated dengue fever, dengue without warning
signs, dengue with warning signs to severe dengue. The infection can sometimes
lead to fatality. Malaysia is a dengue hyper-endemic country where dengue fever
cases continue to increase every year. All four serotypes of DENV (DENV1-4)
co-circulate in Malaysia. Recent studies reported that each DENV has distinct
clinical manifestation; infection with DENV2 and DENV3 are often associated
with severe dengue compared to infection with DENV1 and DENV4. As such, it is
hypothesized that virological factors play an important role in dengue

pathogenesis.



In UKM Medical Center (UKMMC), our hospital had a total of 2,432 suspected
cases of DENV in 2019 alone. As the UKMMC is a major hospital in Malaysia,
using our unique cohort, we had previously determined that 15% (365/2432) of the
DENYV suspected cases were positive for DEN NS1 antigen. However, there is a
need to characterize these virus strains. In addition to surveillance to determine
the dominant DENV serotype that is in circulation, it is important to determine
the virological and molecular characteristics of DENV strains that were causing
epidemic in Malaysia and neighboring regions. This study aims to characterize
DENYV serotypes in Malaysia, and better understand the association between
virological factors and dengue clinical manifestations. The study is expected to
provide insights on (1) recent dengue situation in Malaysia and (2) the
relationship between dengue viral phenotypes/genome sequences and disease
outcome (severe vs mild dengue). The results will be relevant towards a better
understanding of dengue disease pathogenesis and contribute to disease control

strategies in the region.

(2) Research content

<Malaysia Study Site>

a) Research and ethics approval application

Research and ethics approval for this study will be obtained from UKM Medical

Research and Innovation Secretariat and UKM Research Ethics Committee.

b) Sample collection

Sample collection will be carried out from July 2020 (on-going sample collection).
Plasma samples from UKMMC patients that were tested positive for NS1 antigen
will be obtained from the Department of Laboratory Diagnostic Services, UKMMC.

c) Viral RNA isolation, flavivirus screening and DENV serotyping

Viral RNA of dengue virus will be extracted from plasma by using the QIAamp
Viral RNA kit (Qiagen Inc., USA). Viral RNA will be screened for arboviruses using
heminested reverse transcription-PCR assay (Scaramozzino et al. 2001). DENV

serotyping will be performed using sanger sequencing (Ito et. al, 2004).

d) Determination of viral RNA copy number (viral load)
Viral RNA copy number will be determined using quantitative Tagman real-time

reverse transcriptase polymerase chain reaction (qRT-PCR) as published
previously (Ito et. al 2004).



e) Data analysis

Phylogenetic relationship between isolated viruses will be determined using the
Molecular Evolutionary Genetics Analysis (MEGA) software (Penn State University,
USA). Statistics will be analysed using SPSS (IBM, USA) and GraphPad Prism
(GraphPad Software, USA).

<Japan Study Site>

a) Virological characterization of samples.

(1) Virus isolation using a novel and sensitive cell culture method

(ii) RNA isolation, cDNA synthesis for molecular analyses

(iii)  viral genome analyses using conventional sequencing method and next
generation sequencing

(iv)  viremia titration using real-time PCR and plaque assay

b) Assist in the development of database and providing feedback on the analyzed
data

(3) Expected results

This project addresses several issues of central importance to the control of
dengue. Those include: (1) the dengue epidemic situation in Malaysia, (2) how
viral phenotypes differ in different target cells, (3) how these differences lead to
different disease outcomes in some cases but not others (severe disease vs dengue.
These studies will show how infection by different viral phenotypes can lead to
severe disease, affects factors for the emergence of epidemic, and also will reveal
novel strategies for effective vaccines and therapeutics for disease control. The
research collaboration between Japan and Malaysia research counterparts is
expected to provide a foundation to identify those at risk for severe dengue and to

develop relevant strategies relevant.

This is the first study to initiate molecular characterization of DENV serotypes in
UKMMC dengue patients. By the end of this study, DENV serotypes in UKMMC
patients, their prevalence and associated clinical presentation will be known. This
study is the first in a series of dengue molecular surveillance in UKMMUC to build a
dengue big data base for the hospital and the nation. Through an exchange of
scientists, the proposed project is designed for the research counterparts to
complement each other and for synergistic collaboration to work on epidemiology,
molecular biology, viral genomics, with a final goal of developing innovative
strategies for dengue disease control. This proposal focuses on the specialty of

each research counterpart and aims to provide a platform to bring coordinated



efforts and productive interaction by leveraging on the activities of the Asia-Africa

Research Center for Infectious Disease, Institute of Tropical Medicine.

Implementation report :
(1) Research materials, methods, procedures

(1) Research materials, methods, procedures

Research and ethics approval application

Research and ethics approval for this study has been obtained from UKM Medical
Research and Innovation Secretariat and UKM Research Ethics Committee (16th

April 2020).

Sample collection

Sample collection has been carried out from June 2021 until January 2022.
Plasma samples from UKMMC patients that were tested positive for NS1 antigen
will be obtained from the Department of Laboratory Diagnostic Services, UKMMC.

Viral RNA isolation, flavivirus screening and DENV serotyping

Viral RNA of dengue virus will be extracted from plasma by using the QIAamp
Viral RNA kit (Qiagen Inc., USA).

(2) Results (results & observations)

Ethical approval for this study has been granted by the institutional review and
ethics board of Universiti Kebangsaan Malaysia on 16th April 2020 (FF-2020-176).
A total of 35-positive DEN NS1 patients were recruited from June 2021 until
January 2022. A total of 15 patients had primary dengue infection, and 20 patients
identified had secondary dengue infection. From 35 patients, 24 patients had
monoinfection and 7 patients had concurrent infection and 4 patients were
negative for dengue virus during the time of sample collection. Dengue virus type
4 is the most prevalent serotype in our dengue patients. Most of the patients were
in critical phase n=21, followed by febrile phase, n=11 and convalescent, n=3.
Level of DEN NS1 antigen was found in 17 of the 35 samples during the time of
sample collection. We found no significant association between the DENV serotype
with the dengue fever clinical manifestation and warning signs. In dengue fever,

there was no significant association between serotype with headache (p=1.00),



retro-orbital pain (p=1.00), myalgia/arthralgia (p=0.57), leukopenia (p=0.52), and
rashes (p=0.632). Additionally, there is no significant association between
serotype with any warning signs such as hemorrhagic manifestation (p=0.518),
abdominal pain (p=0.649), persistent vomiting (p=0.787), persistent diarrhea
(p=0.518), third space loss (p=0.483), spontaneous bleeding (p=0.404), restlessness
(p=0.327) or liver tenderness (p=0.518) and with any particular blood parameter
such as levels of thrombocytopenia (p=0.315), hemoconcentration (p=0.062), high
lactate with/without acidosis (p=0.121), transaminitis (p=1.00), and function

impairment (p=0.303) or hyponatremia (p=0.365).

(3) Announcement of results

This present study reported that DENV4 was the predominant circulating

serotype in our dengue patient admitted to our hospital. Due to the small samples
size (due to COVId-19 pandemic), we did not find any significant association
between serotype and clinical manifestation for dengue fever and dengue fever

with warning signs.



6 . Self-evaluation

Due to the COVID-19 pandemic and the low number of patient visiting hospital,
we observed decreased number of dengue patient in our hospital, thus we did not
able to collect samples in large numbers. However, our samples size is enough for

this pilot study and result from this study can be used to conduct study in larger

scale.

7 . Attainment level (circle one of I to IV below)
I (Hardly any of the expected results were attained within the timeframe.)

@ (Although not with adequate satisfaction, a certain degree of results were

attained.)
m (The expected results were attained with full satisfaction.)
v (Even better than expected results were attained)

Explain your evaluation

Explanation is as in no.6 above.
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X TF U NDRBEZRTCHLIXIT T —EREETHLHEBEZOLN TS, TOEHLE LT, *
FF =R A MNEOELD X7 HETHDHZ L (Ali IK et al, PLoS NTD, 2012) ,
FXFF—BE2a— KT HEETOEEN A MERICHEWEAT 22 E0RESINATND
(de laVega H et al, Mol Biochem Parasitol, 1997), L2>L72 06, T F—EDO T X MNEK
BT HEERL LKL R TIEIIEEZ L,

AKWFFETIZ, RRT A —=_"FFF—FDL X MNERICBIT DEEMAEZ B L. AiEE
DOFHRERZRERE, HFonllbEWEH W TARBEEIT 2R 25, I 512, BV ESF
FERLE DT 2B BEMEE L R A EOR NE Lo I 2 ME 2R 6, 5 —EHl
ENANERIBRICE X 5B LR TFICHTT5, BAERMREB I,

[1] B XBEROER, FF—BEHEAEFEOEAN

2] MMABABEROEEEZBEL T 2IEMIAT IV —DR I ) —= 7

B] RICHELNTZALEY DM A~DHEMPE 25V A MERBB~OEEDE 7B
SR
ThD, RRT A= "OEFRKIZTD A MNEKREEZ K> TWDH72D, ERMBITICIET R ME
DT INVAEYTH DM Entamoeba invadens = A%, ZiI 5 OW%EAZ L T, JRH
TA=NOEBIRAT VBT ThH DV A MNEKO ST HEEORI Ot & 725 R E 15
Do TOHIZIT, FTFT ST —EBEZENLET DU — NMEAWRMEL BT A — SFRFTFEA]
HBIZORTHHEERD D, b, FHEDRENSRICETD2FMAREEH T L2 L2 HD
LT 5,

O #F %A R
[BHE 1] #E# 2 BER DOIESL. chitinase BERIE MR E HFEDEA

BEJn o> fth FE A2 ) o 5 — B BLE A (Pentoxifylline 72 E) X A FER ZHE LW Z &
allosamidin IZEEARAEETH D, Z D Z & 25 Entamoeba D F FF —EIHEH| O BAITIAR
AR THDH EE T, FRET A =3 (E. histolytica) D/ 7 I EiZid 1> (EhCht), 5 /L
W) TH D E. invadens DT ) N EIZiT4oDOF%FF—F (BiChtl-4) Na— REXpTW5,
THB S EAT oM HELERL, 96 N7 L — FNTORMIE Z BEHED X F F — B IE MR
EREMENLT D,
[FE 2] kEWFTATFIV—FRAWERT ) —=v
[2-11 k& T4 77V — (400{LEWE LV 10,000{LEW) ZBEICAFLTEY, 2nb
ZHWT, RS MEOMA A ZEE (EhCht, EiChtl-4) OXFFF—BiEHZHET S B
DEHED,
[2-2] A FERAFELZMEASXFF—F 2B L, 2-1]TELAT{LaWIc L -
TIEMENEEIND Z L 2ET D,
[BHE 3] 2] CRE LALED OB A~DHRMNB 5 2 5 ¥ 2 M ERME~DEEDMEIT
[3-1] [RITHELATILEEEHA~TRML, XA MEREZEST LGN E, A b
EkiIicHE 258 Ba 70— A NA MY —IZL 0BT 5,
[3-2] [21THELNIALEMEEHA~TRIML, X MERBM, FIZ> X MERRIZE 2
LR E B THEMBMNT T 5, ZHUETOMRICED, IEF LT A MERIZHEV, 16 REf



TX T R HEN R B 258 - 7otk . 24 BRER 26 72 WEf &£ CHREF 2 231 TEV O A | BE
DR ENDZ EE2RELTWwWsD (FIX, Mousa EAA and Sakaguchi M, et al, Parasitology,
2020), Z ORRFFEACIZE 2 DB LM T 5,

@ THIIDRE

XFF—BOT A MNERICEIT 2 EBEEIRBEINTVDD, TR E/RTEBEN R FER
ICZ LW, KFETCIEHIFFF—PICEH., ChETORIRMETEONE TER - MRz
L L CHBEER ORI, S5 H-RY— L2 RLEZETOY X MERIZBT
HXF T —BOEEBMTZIT O, D2 FERIGEE T, > A MERRICHE S M2 oM
AOREIE ORERFEBIZEIC LD A NEED I AGETE 2 3/ I35 2 L DN A[BEIC 72 o 72,
Mz T, ERB0EEDKEL LT, VA MED RS TH HFF v & ARG 2 Y0
HZET, VARMERBICHEWENS ZHEMNENRZ 2 KoEMIT 22 L2 miElcL, v
ANEROAT—VBATEV T AVEA LTRLZ ENHED BN FIEEHENLTE -,
A MERRICIEZ < ORI @G« A MICHEEE L CHiRMER R T 5, v &
RNEEDERIZZ ODRBEHRBELLLTHY, XFIETZOERSTHD, LizB-T, £
DODRBERBEIZEEINDIF T T —ENRRARTHD Z LT+ BTE D0, ERAIEIL
WZ LW, KR TIE, T F—BoFHHARERZIEL., T2z AW X MEKIZE
T AMEREDMMAEIT S, Lo T, BN Rid, ARSI L 2 H R T A —
NIRFIRAIA . F L CREIIICIZEBEAREE EORMBETH 2 % E REEXRICE T 5k
R BbZ M TED,



5. F i s
O WM EL - Hik - Bl
1) ¥ xEEEDOIERL, chitinase BEHRIEMHHIE T EDE A

RFNT A —s% (E. histolytica) D7) 5 EDFFF—+F (EhCht), B L OET LAY
To 5 E invadens D7 ) I ED 4 >0 % FF—+E (EiChtl-4) O x BEFE (His ¥ 7
(1) ZEM U7, KR LUEMABRIBERIZOWT, T —BEEREEZHE L7,
F, 6 RTL— NN TOMBMIBEROX T T —BIEERER ML LT,

2) \bkEMTA T TV —ERHVWIEARAZ Y —=F

Medicines for Malaria Venture 7> & filt 5- X v 7={b &%) 7 A 7 7 U —Pathogen box @ 400

tbEMEHNCTAI U —= T 4T o7z,

3) R LIALEMOERA~DRMBE 2 DT R MM~ DR E DR
BonlAbaw e it~ L., YA MEREZBEET 2hENRE, X FEKIC
5228870 —Y A bA M —ICXVMIT LIz, SHICEDRO Y X MEKAIL,

FriZ v A MEEJE AR % BB BRI AT L 72,

@ R (FR+E5)

1) EhCht, EiChtl-4 Ofi#fa x R AR L7z, 96 /N7 L — MIN TOMIMR X BEE O X F
F—BIEMERER ML, X F - EREREEANE L2 L 2 A, EhCht, EiChtl,
EiCht4 @ 3 flEIZ DWW\ TEESRTEPE 23R 2k 7= (EhCht, 58.0 + 8.2mmol/min/mg protein,
EiChtl, 11.7 + 5.3mmol/min/mg protein, EiCht4, 6.3 + 1.1mmol/min/mg protein) ,

EhCht activity EiCht1 activity . EiCht2 activity EiCht3 activity
1. 3.
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2) Pathogen box @ 400 1. &%) % Fi T EhCht, EiChtl, EiCht4 @ &% 5
T ERERIEEICH T A EEREEZEEE LA ) —= T %
iTo 7=/ 5%, D-B-09 (4X) 7% EhCht, EiChtl, EiCht4 Z#HET 5 =
L& R H L7 (ICses, 0.3+0.1, 0.8+£0.2, and 2.5+1.3 uM), F£7-. E.
invadens D> A NEKRZFHE LIZMRDO T+ — BRGNS LE
52 L& AH L7 (ICs, 0.620.2 M),

90

15ng

EiCht4 activity
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Time (min)

=800 ng —— 300 ng
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90 ng



3) ERbEaW (A% 2 %% EhCht, EiChtl, EiCht DR TEM: 2 L E 4 2) D-B-09 (2
IO v A MNEEPHEESND Z EE2 R L7 (ICs, 1.4 £0.3 uM),

Z LT D-B-09 FIEFCHFF T —BEZHBFBLIZKRETU A NMEKEZFHET 5 & R
RIEOY A R, DIER 2 "R8NSR L, (FX, &7 % Calcofluor,
WGA-FITC @ 2 > D4 Y i 35 TYLfh,)

Z ORI S D M & B SRS AEAT 5 &2 A DEED 5 Ui O JEAE N L E S,
IFUMHEP RS LR T EzE (R THLZEa2RAHELE (TR,



DEDZend, FEATA—NOFFF—PIIEERREL X NOERICHLERERETDH
D, FFUBEDOIENRZH S TWAZ LRHEALNTR -T2,

©® HRDOARFEK
JFR 2 7 3

- Mi-ichi F*, Sakaguchi M, Hamano S, Yoshida H. Entamoeba Chitinase is Required for Mature
Round Cyst Formation. Microbiol Spectr. 9(1):€0051121. 2021.

- RASCE . KA KH -, HEBPE A, A, TIBEFERR RET A =" 0O
KIRLHERE “2 2 R 1B DX FF— B OMEEMAT ) & 94 Bl 0 A4 FE RS
(A 74 v BfE) 2021 4 11 A 3-5 H.

cRWXAE, WOoEl -, BYE B, E 8. [Entamoeba v A NERIZEBIT DX
FFH—BOEMAIT] 55 73 MIBEAFERFSHEBEAILH RS (T 1 BE) 2021
10 H31 H-11 A 1H.



6. H A

INFE CHEHEMB X OAEBEZ R T REILNZ Lo 72 Entamoeba % F 71— O BEf#
Mz BRI LHG Lz, BEROREROAFRH K22 &b, Thx BE T
ERN AT ) == T T BH I ENBEEY, Entamoeba % F T — B O HHAEA] & L T D-B-
09 /25 FENH K, 2 LT, ZORFAL, BEEMNICE 2 52 EBOMIr %2 [ ERIC LT,
FERLIRHT A= "DOFFF—ENEFR KB VA NOERICHARBRETHDLZ L&,
ZLTHRFUBMMDIEMZH > TVD ZERHLMNERST, ZRLDORRKIT, LiL¥R
I, I HITIEFETEm L E LTI FE LK (Fumika M et al, Microbiol Spectr, 2021), Ll E
DEICHZITWHRETEDIREDNETONTZ LB TWVD,

7. ERE (ThnicO)

I (FTHRIC PR LIZERIZIEEAEER Lo T)
il (RIS N—ISDOREEZ R T ONT)
I (FPAEBY ORREEZET BN, fiis)

@ (P E DR % 50T 5 i)

iz T L7-BH (6 0 H M TE~THIITERKRL TRW)
6. H CRfffi iICFE# L 7= 72 0 B g
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MO & T T U AV AREERBUIR O R R R AT SR O R S
o8 F F 2021 —Ippan—11

£ FEWN R (ESAIERREEANBL2AIERT, EfmER N 2 —,
YA NAAVHRT — 2 - BlF—25 Y —5—)
/A FE AT KBS (Rl K2 BGE R 2 AR ZE P~ b 7 Al - Bh#)

I

o E %600 TH

. HEEREEIY

O #F%H W

Fo A NZ (DENY) 27T A LARHICE L, BUC L > TN Sh D RED
T NVRTANATH D, WA O DENV JEIC KD EFAMITIERTHDLZ LD,
DENV Jgk Ju il 48] =15 O BR B 1L E RPN BB OFRE & 7> T 5, Lo L., HFUREKFE
JEY R (ADE) IS XV U7 FUBRNEELY A7 2 RKSETLEY 2 L bbb
ENTEY ., BEHEEDOBHIEICTIZE > TWAR, F o FRYLE O B E K & IRiE T
REINEITIIHER S D ENINETOMRENLOLRBEINTNDEIN, EOXH 7%
TUE N7 ZRET LIEPEIFELOHFICTFE L TWLIONIAHATH D, £
UKL SR T &0 A L ZBTEIH OB IOV TS RHRERN S, 2 b 0fiE
ERRT HTDIIE, T T UANVRAEGREEFIZBIT DU AL AR B MlgD A
AN—T" > NIRRT N LE L EZSNDN, TOL IR AT AIFEME LA
W, TITARMRETIET V7 U A NVAGEMHEe MUK ORBH R RIT 2 e L T 5.,
o A Ak (VLP) 7rm—=7 & NGSIZ X2 BCR Tt 2 HA L+ 5,

@ #F %N
AR TIEET T I UANVAE#HRBMIRAE SBET 572D O VLP 7' v — 7 OERK %
BIlholz, WEEZBWTIX, ERLET v 7 94 NAE XX IE R IAAL
PRkt VLP B M T AHRIZ THR LN, vA LV AEEEH O B M % 58k
52 & AMERT S, VLP ICHURIERRMICK AT 2 BMMEIZ, EX 7B 2T
DIAEETWRWIREEN VLP O E#AHEEE LTHRT 5, Znbo VLP
Ta—T7%HNT, BV —F -l XoTT VI UANAKGEEF PBMC L0, E
2Ry REEBMAAESEEL, 7L PCRICEY IgCG iz HH L L#4
B, =7 I DEERSERET H, WELZESEZ D &IC IgG 2
g, BISE, EX LV RI~DOFAHEEHERT D, SHICEX Y RXIJEDOT )
FRECHI NS 16 7 X JBEBEOF—N—F v T XTFRIALATT7V—H LFALER
ZEANLZBDENV 20T, HHELLZIgG O h—TRE~NLERERB ST D,



@ TN DR

EX 7 8G BRET 7oA VARG ESR PBMC X f{fEIc/5BEL, E %>
NRIBFWHEBCR LR RT & IgG A A—T > F TRRITFRE/R S AT A 5T
He TDOVATAZEDT T AN R Y EHA O DENV #2545 BCR L /X
hT EREBE D DU T DR RRE R A MM T A LT, Ty VL OEEE
OHBEAZHONETHZENAEEE D, ZhiIZL>T, BCROLV/ANET 25
ZET, TUITUANAEEROBRREEZEO TRINAREERD, £/, T 7 U400
AEGFE RO 1gG Hilk & T Vo VRO EIEEOBBREH O E TENIX, EBIELZ
#3425 IgG O h—7%FEL, FLEICL DT > 7BOME A 1 =X L% fifH4
LTENFETE D, RMIEIIAE DL DT v 7 U A NV AEPBERE LD | mK
FEMOMBERRICT T A NVAFEROBEFIEREMH L, 727 U740 2B
RARFNVEAERT D200, BB AT AERBRET L EEHMNELTWVD,

24

5. EhEis
O EME - Fik - Fhix

AEEICBWTER LT v VYA NA R 2R Fa—TOHT v 77 AL A
E fiikicxt 52/ ARA2BEMFEICCTHERL, &b, ZoFae—7iIckhsr v
T A NARHEBMROSEEEZRAD TETHST2M, E MRIEOFEH D=0
MEBEICTHEIVKEMZELLEEZD, KMEEFIZINL DT EZIT 5> 2 & BNE
Hriootz, 22T, T, MUFEBCHER S H a4 L ARRLS
7 7a—7%RAWT, PUAELE BMBEBASEERTRECTCHD Z 2RI I L EL
7o Flau U A NRARNL T BETICERBEERZENRT I ) BES L 4T
& 772 BN, CAFOUEZTT I JMENEEANLEEREY X —%
203T #MIMIC F T v A7 =7 va v L 48 lkicE LI 4 v — M 2%, Hit
AFOURTHKEER LY 2 A% 7oy MECEYVHMaogF v AL 22
NRA T —TORBAEZWRB L (KM1E), ST~ RCH Mo F AL R
ANRALTHFEET VI =T AT Vanny REHIZHRET DI LICE-T, w7 &
DOMFEFICH B aaF T A IV AARAL 7 HKREFE L, RELEZ~YT ALY
Mgz L, B Mila0EHICEBWTHE a7 A4V RARNAL 7 T a—T Rk
ETHMENGFETLINE I DET7a—H A M AR —JEICTHITLTZEZ A,
fiig B /R 0K 2.6% DMl T u—T AR RO LN (K14),

@ HE ER+E%)
WO FHEGE TILT v VR FE MR PBMC 2 W= ME %2179 FETH o122,
t MaBLHREOBRNIL D D OFEENTOMFT N AR E R olzlzd, FEED
FHEICTEONETF M aaF YA L ARNSAL 7 T —T % AT AL AHE R
BB MO SHERBRER o, TOME, HUREZRE LI~ 7 2D MEKIC
WO TANVAFRMES B MEEZ DTS Z LRI LE, ZROO/BENS, T
KR ELHMaa T IANARANRAL 7 T =TI o0 T, FLU A LV AFE~



DOFEEEE B ROSHEREN DD Z EBNHRE TEZ, 4%, b MatlFEAENT T
WE., TV T TIANVAE X RIETa—7IZo0The MMAE~DESRES B
MR DSBEREA TR L., T UANAPRMPED A7 )V —=0 VT REHESL S8
LHTETH D,

K1l. UANVREZ N IPa— X BHEELERORH

@ ERDOAF
BHEFTOLIAFESRHm L ETORRRDOAF TN
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KRFEFEIZBNTIEEE MaBlREOENLNL, TELTWET VT A NVRE XN
B o —7 OMEFMAH KR no7, LrLAaND, RO HIEICTERSNZH
Magf oy VAT e —7 CIEHEFFREN BMROSEEICKRS L, 7774
NWAE XN IETa—T7 L RGEOKELET L2 R FTE 2, 4%, RR2ICT
VIBBEY TN EANET S OANVAE X R IE T 0 — T ORI AR Z
RO TETH D,

ERE (T nizO)
I (TN PRLIERITIZEAEER L RN T)
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2021 General joint research report (self-evaluation)

1. Research project name : Clinical, serological, virological and molecular
characterization of Chikungunya and Zika viruses in the Philippines

Project number : 2021 —Ippan—12

2 . Principal investigator : Mark Pierre Dimamay (Research and Biotechnology Group,
St. Luke’s Medical Center [R&B-SLMC];Associate

Director for Basic Science Research)

Joint researcher(s) : Corazon Buerano (R&B-SLMC; Scientist consultant)
Samuel Allan Inovejas (R&B-SLMC; Laboratory manager)
Maria Terrese Dimamay (R&B-SLMC; Research scientist)
Lady-Anne Pangilinan (R&B-SLMC; Technical Assistant)

Nekken Faculty: Meng Ling Moi (Department of Virology, Professor)

Kouichi Morita (Department of Virology, Professor)
3. Amount decided : 600,000 yen
4 . According to documents at time of application

(1) Research objectives
The specific aims of this proposed study are: (a) to characterize chikungunya and ZIKA
virus strains isolated from serum/plasma samples (1995-recent years), (b) to analyze the

spectrum of disease manifestations in association with the pathogen.

(2) Research content
In the Philippines, research activities will involve screening for CHIKV and ZIKV
infection via MAC-ELISA, conventional or real-time PCR, and virus isolation. Next,
CHIKV and ZIKV positive samples will be characterized using serological (plaque
reduction neutralization test, IgG ELISA), and molecular methods (real-time PCR for copy
numbers, sequence and genotyping, phylogenetic analysis). In collaboration with NEKKEN,
host-pathogen interactions will be determined by using different types of host cell lines
(mosquito vs mammalian, possible in vivo targets). Clinical data will also be analyzed to

provide important data for the differential clinical diagnosis of the disease.
In Japan, the following will be done to characterize the virus: (a) Virus isolation by

using CHIKV and ZIKV infection permissive cell lines, (b) RNA isolation, ¢cDNA

synthesis for molecular analyses, (c) viral genome analyses using conventional



sequencing method and next generation sequencing, (d) viremia titration using
real-time PCR and plaque assay, (e) identification of host factors associated with viral
infection in different host (mosquito vs mammalian, possible target tissue/cells).
Japanese researcher will also assist in the development of database and providing

feedback on the analyzed data.

(3) Expected results

a) Determined chikungunya and Zika cases from serum samples collected between
1995-2022, b) Characterized CHIKV and ZIKV or CHIKV and ZIKV infection through
serological and molecular methods, ¢) Determined viral determinants responsible for
the CHIKV/ZIKV epidemics and degrees of severity of infection in the Philippines,
d) Determined host-pathogen (CHIKV, ZIKV) interaction in vitro by using different cell
lines and e) Compiled description of the spectrum of disease manifestations associated
with CHIKYV infection

5. Implementation report :
(1) Research materials, methods, procedures

More than 3000 serum/plasma samples which were still contained in plastic bags were
transferred to cryoboxes for easy retrieval and inventory. These were sorted, recorded
and arranged according to the code and year of collection. Non-dengue samples were
identified based on the negative results by DENV IgM capture ELISA and at least in
one of the following tests a) RT-PCR with flavivirus or dengue consensus primers b)
NS1 antigen strip test. Samples were selected and were subjected to virus isolation,
CHIK RT-PCR and MAC-ELISA

(2) Results (results & observations
Based on the inventory, non-dengue samples from 1690 patients were available. A
total of 234 samples were subjected to virus isolation and CHIKYV detection by
RT-PCR or MAC-ELISA. There were 20 samples and 13 samples positive by RT-PCR
and MAC-ELISA, respectively. Positive CHIK results were noted between the years
2012 and 2016.

(3) Announcement of results

We are currently planning to add additional samples for the detection of CHIKV
infection to determine the extent of the infection outbreak between different
years/phases and possibly region, in the Philippines. These results will be added to

that of the current report for publication in medical journals.



6 . Self-evaluation

Although in the first year of implementation of our project, we were able to publish
one paper (Emerg Infect Dis 26(9):2300-2301. 2020), despite the COVID-19 pandemic,
the second year of the project was tough for us. The reasons are (a) most members of
the team were affected by COVID-19 pandemic either by being a COVID-19 patient, (b)
we had limited working hours and some staff worked from home only, (c) the approval
of the proposal in our institution was approved only in October,2021 and funding came
late, (d) the limited budget only allowed us to work on the chikungunya virus. With the
limited funding and the COVID-19 pandemic, the research activity was concentrated
in the Philippines. Even with these limitations we were able to analyze and
characterize the samples and, we hope to complete our work at least on Chikungunya

using the funding of our institution.
7 . Attainment level (circle one of I to IV below)
I (Hardly any of the expected results were attained within the timeframe.)

@ (Although not with adequate satisfaction, a certain degree of results were

attained.)
m (The expected results were attained with full satisfaction.)
v (Even better than expected results were attained)

Explain your evaluation

Explanation is as in no.6 above.
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R £ OF W fash (BBARKE BAERSEMILAT T AR - EEER)
KRS - b B (BRI RKRFERFEREGES « 7o — b L Z0F5ER - iR
I EIREMEATE MY YA L0 B - HR)
el Fik (R KYE BWEZNR 0 BEEAA T Iy 7 R
AT o3 B - Bh#)
HE O 300 TH
REERFEE LY
O W EW

WHE, TV TIRBEEOH UVEREME LT, 7 A Echd 77 = NEHE (G
quadruplex; G4) EICHEE N E LT - TV 5, G4 #HEIX., —HKBWICHmLENATWVSD
DNA D% % 2 EoHAME (B B DNA) Ls oIk B i DNA f#iED O E ST
bbb, G4 HEIX, TNETORNALFTA U TH~T 47 AfFHT, B N7 A
Nsmo“%ﬁfﬁé*&ﬁ%Mén THRAT, BT RrE—F— VKRV —A
DNA B LU A A v P ARy MIRICZ A b D, HiFHIE. G4 MEITHE
TOREMEOFEmWEF L LT, 5-7I /L 7V E%uETE L7 (Shioda et al., Nat
Med. 2018) , —J, HFEMEE TH LI B EHLIZ, mEHEORXI~Z U T7HA
EEEMSMETRESEE~TAZHAW, 5-TI ) LT ) UgERS L~ T 2D
60% (ZVRHIZIRBRBOON DL Z L2l L7z, &6, EENBIHEK L~ U X
X, TRiEE 230 HAB A CHRIEROFEEICEZRL, Y%~ 7 U 7R BT
THEHORE A #AS L Tz (Komatsuya et al., J. Biochem. 2013; Suzuki et al.,
Antimicrob Agents Chemother. 2015) , L2 L723 5, Z DB A I = X LD FEMIEAR
FHOLNMZEIN TV, £ CARMIETIE, ~7 U 7 RBERICxd 25 5-7 3/
VT U UBOIEMA D= ANTEIT D G4 WEEAIEROBEGIZOWTHREFT 22
L ABMET D,

@ #F N E

INET, 72U 7577285 G4 BEOMNEITIHALNZIRL TV RN, 22
T, G4 BERBIAEORFEMEZ ~ T AHEMTHEEL, ZhZ2HNWT~Z7 U 7%
v 7T ChlP-seq #1T7\, ~T7 U757 2ZBITD G4 #WELZRET 5, AR
W 57X V7Y UBENE L~ T U THRBEOS ) AE vz ChIP-seq 1TV,



57 /LT VRICE ST )T MBI B Ga BEOEL LIS, %
Ty "AAA T H~T 4 7 ALY ~F VT 5 A ET G4 #EDZELN
RonlBHOBofFZRET 2, Z0#%, 5-7 I/ L7 U VRBRLEIC L 285 FEH
IZHOWNWT, UTAE AL PCR IBICEDZRNYF—vaviit, Bon-EETO
~F U T RIS B BT AT 5

@ THRINDRE

CHET. E N LICBIT5S G4 HEDEWFHREENIA S NI EN TV RN
N, TR ATHEESCHIEZ AR Yy ARy MCHIZZADNRD Z b, AmiEEc
HEREREZFROZIENREBINTWD, = . ~Z7 V75 7 50 80% UL EA AT
Uy FERINTHDLZENHMONTEY ., G4 BEDOERIZ~ T Y TOEFIZE-TE
FARICKRERBEREZFONRBENRNS D, KFSEICLY, ~T7 V75 AICBIT5
G4 WEDONE L ZTOMENERZWPL/NCT LI LT, A EZMIERICBITS~T
U7 HRBOMEREIZRESFLETED, 612, ZeoEsny 57/ L7 )~
FEDFTIZ IR BEA N = AL ZHT AL T, 7 U THEBREZT TR o
DAV T DH G4 WEDOAEMTFRIRERSZEDOIRFENE Lo ML HRIC
MIFTCHRIETDHIENTE D,
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©  WRFEMEE - ik - FHREE

O#t G-quadruplex ik (BG4) ok Hl

Pi G4 HEIEPIIR (BG4) ORI EERALELSIAHEA S 7z pSANGL0-3F 77 A 3 KX
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FTonsamERD D,

5 it

O WFREMEL - Fik - FhiE
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VA (JEV) 2R DA NAHERRIL, BIETRBTL25GbH200, EELT DL
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THRICELDETOREREBEL, FEREOICY TLE A LE=FI 7T 5 FEN
PVETho T,

T TInEET, AERNOS 7 e 22 EREMICEBILT 252 iz R
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N EIEALOIHENICBE S L TWDDOTHNIE, A AEGEIZED KT - KO~ 7 2T X
0 EIEAL IS A W EIE LT ICE S L CW A DO THNIZEIEME B 8RS 25 & T
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C57BL/6j v © A (H A SLC, 5 #fis, M) & TBEV Sof jin #k% 10" pfu B2 FHEFE L |
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Projection limit : 20sec. Projection count : 64. Rotate Angle : 360° . T4
B S 1X MLEM, Iteration 50 THEME L7, D%, MK T —% % OsiriX MD
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EXF Y ER Y NNTITo 72, B~ AFHERD 72 VICIE LRGICf Lz,
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WIEERICBET 2R, AREZIT, ERERTIZZENENOHEEFINMZ < TFH
TP &7 9 2 CTEM L7,
@ MR HER+B%)

VU ADOKIZEITDH FI-IMP ORViALE, FHEEZANAy I 7T RELTE
Tissue/BKG Ratio & L CEFH L7- & Z A TBEV Sof jin HRI&Ye~ 7 A Tl 932. 64,
549.19, 973.56 & 72> 7= (Figure 1),
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— 5. FERYE~ 7 2 TlX 2590. 2, 1359.18, 1581.97 & 725 7= (Figure 2),

INOLORENDL, FEEG~ T 22 B TBEV Sof jin BRIEE G~ U X DIKIC
5 BI-IMP OERRAEL MK T L TWA Z ERRENT,

IBT-IMP I8 5%, MfICE Y A Eh, £ 0% MBS % @i L CHIRIfEER TlE
X 100% 2 ARAEICIR D IAE N, TO®RBAICHTWVHEND Z &6, IKilLEs
F7 77 4 Wi HnAmoEE) L LTHLA TS,

L7220 o T, it ofERIL, TBEV Sof jin BRI~ 7 A D MIZ 35 1) 2 M I §iR K T
DARA—=T U TERLTVWDEEZ LT,

BLRIEVZ LT, Fox N LLRTFEM L7= TBEV Oshima #RI&Ye~ w7 228 1) 5 K
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L F A ZE A FRE AR - RO S K Fﬁﬂ‘jﬁz/&% iz

3. ® 300 FH
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KWFZE TIEH R o mF 7 A L % SARS-CoV2 OMifaNEIEE - R 59 %2 5
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52007 F R OBIRIEOHENBER CTED LN TWD — T, ZOUA )L AE I L
MRITIZEAEHEA T WD, ERERE - MENEIREIC O TIE A2 A0 #E <7
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BLWEFORRERBICEM LW EB X T2,
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LT ANV ARLFBIERL » Bk SN0 AT 22 eI s, TORBBAKRE X
NETDEEX NI BEEHET 52T, MR ANV AOEREHIET 58 L WIREIEK
DORBERIIR L EELZOND, BIZIE, HEEVNAIBFRETHEE L7 2 AL AD
TATENA A=V T VAT ATE A NI T DEANWTCT 7 F UV EAZRET
LDl X VERNTYROBENRILEEY, VANV ADOERNIMMGEISND Z ERbrol
(Schudt, et al. PNAS. 2013, Takamatsu, et al, PNAS. 2018), & L IIZFHEEYMED T 4 7L
ARV T VAT LEZHETL2L T, ~ROERETEREEY AV OMBRANE)E
ERRATH NSNS, £72. RNP OGS & MRAT & & > X 7 B AR BAE AT %2
BLTC, BREZHIHETAIA I =L E2BAT AR/ HEHEINS,

5. SEfE s

O WFIEME - HiE - PR
ARWFIEDFER) T o 5 SARS-CoV2 DK YL EHR T BSL-3 5 CIAO S 2 M & T 5728,
TATENA A= T ERWTEHRIETIHRTHY, MEENBEIEIZO W TIHIFE A CiF
BN TWARW, ZZCRIEE VANV AZBERT LD, BRBET A 7T/ A R

—102—



— v J M EE (Keyence BZ-X810)% BSL3 £ UiA O fi s PNIZE A L7z, Z OB EE %
W T,SARS-CoV2 D&M T A VA EZH W= T7 A TRV A A=V TV AT b E
L7, SARS-CoV2 [ZW->D#EEX o RXI7ENRH Y . TNENICHOWVWTHEIEREAE X
NRIBORBREHBE L (K1), ZORBREHNTEIZZ OO 21T > 7=,
1. JEYHIC BT D2 A VA X X7 EOMAEAERIZOWT

2. BYSHIIRIZRB T A UANAZ NI EEFNTRT OHEAERIZONT

@ HE R+ 55

1. Y BT A UA NV AZ R EOMEAERIZOWNT
ENENDOTANAZ N EOMBNEIEZ I LTS Z A N &M BEHTH
WCHERIET DN, FFIT M XU R EIFMO T A VA< Y v 7 AH
VoNTE LR, MlENEBEMRTHEBRICBEIT A ERboro (M2), BfE. M
DNAEZRIFIATTEHZ LT, 7A4/LAD RNP JBRKL OEINME S5 TRt 2 &
. DDA NAEZ NI HEOHMAEERIZONWTHZEZED TV D,

2. YSHIIIC BT D IANAZ LRI E L AN T X T OMEAEHRICOWT
?4»2&/A7 TRBBEHEER LB ELY NIV EEHAEDE T, 4L
W37 L OMENER %84 L 7-, SARS-CoV2 [Tk I RICE 2 e T/ ak, =2
VUK, ERGIC(ER-Golgi HRA), VY Y —ALHFET DL ERRBEINTH
Do AWFEICEWT, FHEFERFE TV ANRAZ X7 EOMBENEREZ g L
7 ZANEOMZ X7 E )N ER, Golgi, ERGIC L HRETHZ &, —FH TS
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Far RUTRY Y=L EOMAEERAZRDRNI ENRHLMMNI 2 -72(K 3),
A LT TARE LIZEZ A, N, MITEGSMIC BN TCTF 2 —T7 U UEKREN L
TEBEL, BB A —%ERTHZERbrhoTe, ZOZ NG, UA

WAR NI EIXTER LEIZFEREFBOFEMEECTT B 7V Lok BRI T
EEZxoNT, BUE, 2O TFHRBOMAT L7005 MERKERL (M 4) %
HDHTWND,

I 5T, FEREGEMEICE T, BYEMEE Rk A VAR RN B RN
ANABZ U RIE G EXZ RN BEBOMEERANROOND Z L 2R LT,
L7zl o T, A%IFFX VRN ITERIAZEHNTAZ V== 7 24T, BLEITIE
U CIRER CHERT 2 L W I EF CHFEZ D 72\,

3. WRDIFE
» Yuki Takamatsu, Tomoki Yoshikawa, Takeshi Kurosu, Shuetsu Fukushi, Noriyo
Nagata, Masayuki Shimojima, Hideki Ebihara, Masayuki Saijo, and Takeshi
Noda. Role of VP30 phosphorylation in Ebola virus nucleocapsid assembly and
transport.

Journal of Virology. under review.

» Yoko Fujita-Fujiharu, Yukiko Sugita, Yuki Takamatsu, Kazuya Houri, Manabu
Igarashi, Yukiko Muramoto, Masahiro Nakano, Yugo Tsunoda, Steohan Becker,
Takeshi Noda. Structural insight into Marburg virus nucleoprotein-RNA
complex formation.

Nature Communications. doi: 10.1038/s41467-022-28802-x., 2022.
13(1):1191. p1-9
» Sandra Kendra Raini, Yuki Takamatsu, Shyam Prakash Dumre, Shuzo

Urata, Shusaku Mizukami, Meng Ling Moi, Dasuke Haysaka, Shingo Inoue,
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Kouichi Morita, Mya Myat Ngwe Tun. The novel therapeutic target and
inhibitory effects of PF-429242 against Zika virus infection.
Antiviral Research. doi: 10.1016/j.antiviral.2021.105121. 192. 2021. p1-13

6. H A

HiEECTRBM LIEWEED OO BENFICONWT, TAENEE 2RO, ALFEPFZE
MEZHBLT, arnt A LA OMBNEIEZ LT 2 AT LEBETE D, K
EEOBEAZER CEEACIML T\ 5, HgEE 1L 2021 4 11 A 2D BRI RKFICHR
B L7720, HEMEICHE T 2EKITRK -T2, RUFZEEREIZ DV Tk ik L CRENT %
D, anF A2 MlaNEIBOMIICERRL 72V,

7. ERE (MhnicO)

I (FFHIC PHELUEERREIZIEEAEERL o T)
il (REITEAD—IEORREEH T 5 NnT)

(CPARIE D DR A T BT, )

v (PR EORRREEZE T HT)

P2 FL7-EE (6 O H M TR THILIEFEAK L TRW)
6. HOFMICFHE L= 0am
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4.

4SF3 (2021) FE—KIEFRFERE (B SFEM)

Pt B 4 Leishmania JiUH [ A B S8 O B RE i 1]
Ao & 5 2021—Ilppan—22

0 £ A CERERRFIERZE - W) Lk
S A A 22 s CROERLRZIEM - #d%) Al

R E % :300 TH

HGERFERH LY

@ w7 R B

AW I, HAEMF B TH D Leishmania 23§ 2 PR X o R 7 H O AEE K
AR OKREMBAICEREZ Y C5, Leishmamia X F I 72 B-Gal
(1-4)-a-Man (1-POs-6) L WOV IKLIIEALH L, £ DA A AIZIE elongating
mannosyl phosphate transferase (eMPT) & M:Xi %, FEICEA REEE B D> T
%, eMPT (X LRl ZRHR L T, v~/ — R 1-U VBEEE AT 2 5%5 %2 H#
S TW5hH, 2D eMPT ZAIEDOZ —7 v MZThrZenTEnX, AR TREHO
DIRWEFOREIZORN L Z BRSNS, Lol eMPT IZET 2 BF5EH]IT D
L, FOMEBEICEL TIEABERENEZ Y, AFZETIE., EZOBD IR LEESE
DAL FHEMRZ AR L, 2 b0 eMPT IZ X 258 EEZHAET 52 & T, eMPT O
LB RO %2 B,

@ W N E

Eieo X 5z, B-Gal (1—4)-a-Man (1-P04-6) # 1 i L&, & O{LFAEM A D
ARFEEZHLL TS, FEBHANT, U IELBEOR S, KMEFEMEZ
DAL F D, eMPT ~ORRIC G2 2B L MENICHET 5, U U BEHAIX
eMPT OFBFRICH O CTEETH L Z XML TE Y SRR AR TORBEOEN
AT 5 Z LIk o T eMPT 8 U U EERAL D & D& T 2 385 L Ty 5 2 D fig i %
179, BARMICIE, AHEEICS &6t & G L7 FESH %2 eMPT % & & Leishmania ® 7
A — P TEMEE, HPLC THOM L., vv / — 2 1-U VB OB Z N GE & 21
T 5, AR OBREERSIZT D ENEHRR EORFTHIT I,

TR DR

Z1LE T B-Gal (1—4)-0-Man (1-P0O4-6) # 1 & LigiE D #HEC(L A EAM A, eMPT
WCEDBHMICEZDIHEBIIOVWTHENR SN TEZLOD, EVWHE ZFEoBEIK,
B D WIS AR FE ISR 2 b B 2 W TR RIE R 2 S Tuneny, vk,
ZOLEFEEROAGRPEETHY , M B 2B R TE ol kI
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BERT D, RFFETIE, MEDNEGVREBOFUR R CTH L., MENRIEZ
RO THREICT %, FEHO R AL FEMER O SLARL D eMPT O IEERR@IZ S X
HZEBEHLNICTHZ ENTENIE. eMPT ILEA O A 205 7 A V3 A HE
L 720 | Leishmania JEIZ % T 216K ORI E N 5 L Wiff S 115, Leishmania JiE
DRI INETIHFET 200, AHESCEEROB A CTHREND -7, K
FIECTHE LT %t eMPT BLEAIOAIZEIZ S 72 801X, Leishmania JiE O il J £
T2 R&ERATE L 22 5,

it
WL - Fik - Fhi &
AEEIT, UTD 2 HICOWTHFEZIT- 72,
(1)Leishmania M FERIZH T 5 K81 72p-Gal (1—4)-a-Man (1-PO4-6)# i (X 1
Q)0 VI EMIRE, SLEREIRMICER L, TOMEZFE LT 2 5L
)A)THE LN LB D eMPT 2 X a8k aEREAL (2171 1F 7= . Leishmania Ol ol ¥
HE %2 D 7= T s et
(1) IZOWTIE BIHEEICHY. LA PR AR VUi L > THE LR R
ZWitl HPLC I2 X » TR L., Zha NMR ICXk - THr+s2L L Lz, &%
VY RARY VU EIARFMPELAT D, BRORARe Y I 44 FFEKT
HY., xR CREMERE O, U R O MR SLIRELE Z S L7 Ak A ]
BBICTH2HDOTHD, AENEINEZRE 1-V VEBEEOGRIZICHL TV,
@Iz >W\Tix, RBRATHDL IV VBY 2T VK2 SR L, 22 M ik
L GDP-7v /) —ZADOBEHEPCHEL. v~ ) INVRAT =— MEEEZZET D0
EII DT OWTHF 21T o 7o, 4 BHIMIE IR O Bl 5 2 0 TR 21T 72,
a) b)

HO
HO
o HO— OH HO__  OH
HO o 0 ©
HO o) 0
n HO HO
OH
\P//O * X
PN Sp”
(@] O«\)v o~ \O«jv

n
n

©

X=BH;,S
¥ 1. a) B-Gal (1—4)-a-Man (1-POs-6)1 &, b)Z D VU o J5 & fiffi 7 8 (&

@ MR HER+B%)
FTH 2 IZRTAF— ATV, XV P HRARY DVdkicI Gz,
VU R OSSR ERNRIE SN AR A An F 4 — K 3 2t HPLC (2 L Y 4%
L. 400 MHz ® NMR {2 LY | #ENEE 24680 L TR 217 - 72,
ZOFER . WA EFEOFERICBNT L, WONIKILEEZ AT HILEWHEE
DOV TFVITBH ST, WO TEWIAEEME TR T2 B M ETH D
ZERH LN LTS (1K 3),
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ZOREREZIT, KB B-Gal (1—4)-a-Man (1-POs-6)H#&E D 2 ¥, 4 F, 8
WEFERZHANT, eMPT ICX 5~/ YV HAAT =— b OZFRICE L TR
Z AT o 7=, Leishmania Major @ il ful % HH & W18 53 12 24 FFFRE 35 2 & THiit &
IToled, MIREHEPEN R EZ T T L2RKHEME L EATEY, HPLC O &
LD PRETH -7, £Z T, C18 O I — Y v VI XA G KR T
RHEED % PR ET DR EAT o720, A28 U EEOBUKESRD THEWIZ DT,
W — MY v VICHEEIEDLENTE o, ¥ /) VNVEKRATZ 2—FOD
T )= DT I N T SPRFEBEREHSICERNLDL Z D KL S TR
AT VLT 4 NE—TAhilth, EHAPTIH NMRIZ X DT 2 A7z, L
L. YUY/ YNERARTZ 2= DT v —(HRD T T FIVBENMRD TR | f#
Mris K <Td -7,

FZ T, M HPLC XY, > /) YR AT =— FBINL TAERKRT 2 EM
MNEHT 2L EZONDEDZIEHICHE L, ESI-MS (2L » THfr 21T -72 &
A, 2 BEEMRE RIS TGS ETRAMICE LT, BWHEEKD m/z & —
¥4 5 —7 B Sz (Caled for [M - H], 843.1731, found 843.1722.), Z @
ZEND, 24RO KIS T eMPTIZL Y, ~> /) YLK AT = — h A4
LM E AT ENnTE,

B20 OMMTr
BzO__ OBz N
o NC H OTf
B0 0 W
Bz BzO ( 7
Z/? 1MCMPT
O 1M Fmoc-OSu
HO" > \@\ e} 0.1 M (Rp) or (Sp)-2 h 1 M DMAN 0.3 M POS
ONOYVU\HMO ) )
I} MeCN, rt, 10 min MeCN, rt, 10 min MeCN, rt, 10 min
1 CPG
OH
HO
o HO OH
aq |HO o o
1% TFA 1M DBU 40% MeNH, H HO
- o S
CH,Cl, Et;SiH, it, L min ~ MeCN.it.1h 30°C.4h o/:P'\O/\/O
(from (Rp)- \©\ OH
(Sp)-3 (from (Sp)-2) o>
(Rp)-3 2)

w G

Fmoc-OSu
X 2. U VR EAi B-Gal (1—4)-a-Man (1-PO4-6)1% & @ A ik A % — A (ACS
Omega 2021, 6, 20026—20041. L ¥ —# A ¥ — A2 K ZE D L5 H)
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OH OH

HO HO
o HO OH o HO OH
HO e} O HO o o
H HO B OH HO B
S

o, S

K D+
o7 o™ o7 o™
13 brown line O/\/OH O/\/OH

(Sp)- (Rp)-3 green line

X 3. HEtL 72{bAaW 3 Ol AKREMAR DO IHNMR A7 MLV BERE DY
(ACS Omega 2021, 6, 20026—20041. % v 5[ fH)

HO -O
HO
OH_oH _
o HO OH OHO’%LO
HO o © eMPT o
(o] HO OH
H_ HO py
N HO o -
b GDP-Man GMP H HO
0=P-0
6\/\0 0=P-0

\©\o/\/OH \/\O\©\
Calcd for [M - H], 843.1731, O/\/OH

found 843.1722.

4. eMPTIZ LB ~> /) VIR AT = — KOfHINE ESI-MS O 43 #7 fii 5

@ mEDOLE
FHRYPRARY VLI KD U T Ok SRR E 2 648 L 72 B-Gal (1—
4)-a-Man (1-PO4-6) #: V) & LA O EFH A KIS+ 5 R E % . ACS Omega 55 b T
J4¢ L7- (Sato, K.; Hagio, T.; Sano, M.; Muramoto, K.; Yaoita A.; Noro, M.; Hara, R.
l.; Wada, T. ACS Omega 2021, 6, 20026—20041.),
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ER=EA

AT, SLIES 2 64 L T Leishmania @ U RAR AR 7 U B A b5 By
72B-Gal (1—4)-a-Man (1-PO4-6) ## 0 K L& O BEAH A RIZEI L CHINm &2 & LT,
EHIC, GO O IKMEEMEEZ H NMR TR T 22 ENARELE 2D . %
DB FMER @ & 2B Lz, A LIAbEOMERGICm T, RBBD
B-Gal (1—4)-a-Man (1-POs-6)# & (2B L, Leishmania Major O #lifa s tHiRIZ & £ 5
eEMPT 2L D~y /) VNV ARAT = — MEBEZHERBIZOWTHRE L, M tiiso
KM & ONEEICITRERHALDOD, v~ ) VNV KRAT 2 — NEZRTHEMEER
Hiy o encxiz,

AW REOREAETCH DL, UV VRO FERHE Sz, Vol Effip-Gal (1
—4)-a-Man (1-POs-6)iE D~ /) VR A 7 = — MEEZRREICE L TR ICIEE
LMol bDD, BREEZMSY L CiaXEREiTw, Ik L, EEmMicT
EHDNB~ ) UNVEARAT 2 — MEBEZEFRIFMRE LD EF 22 &R TELI &0
O, EAEICEL I N (REIXEI D —ISOREEH T b)) & L,

ERE (fThnizO)
I (FTEIC PR LEREBITIZEAEEN SR oT2)

() R 1178 5 78— 00 B 2 561 B 1L 7)

I (FREBY ORREZT BN, #HR)
\Y (FPHEULEORREZZET bNT)
At 2 L 72 Bi

6. A CREAMICFCE L7 72 DA I,
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4SF3 (2021) FE—KIEFRFERE (B SFEM)

MmO A =T RBTLVITFUOMRESAARZ T AN AKROMER & OB ED
fiZBH (Impact of rotavirus vaccination on rotavirus genotype
distribution and diversity in Kenya)

OB & 5 :2021—Ippan—23

R £ FHWA RE GEHERRFEESE - HEER)

e m A SE R EE Rk GEREERRFZESE - SR R)
T EEZ (EEERKFAITESHRHEEARE - 8120
eF B (RIFRFEFEZENIER « 7 =7 #AR)

e E 700 TH

HREERFEE LY
O B2 EH B

nZ AN (RV) ZHNEOBHETBROBEMAET, 77V 0 « 7T ORI
W EEZPOICEE 12 FAUEREL LTS, Z0 RV HiFRiICHT 5983 m4EY
7Fv (mE Uy 27 A2 (RV1) , v&7 > 77 (RV5) ) A INT 130 »EHLLET
AL 90 MEMU ETEMBEREINTWD, TORFITEERTE OO THE WV H
B EETIEN RV IKY, TOERE LT, BR®EE TSR mEY GEBE T
) ZHTDRVEBOMATHZ L. B N EBO RV KR TOEE T HS I
BETWDHRZEREREBTONLDILDODRELLS Do TRV, — T, T TIZ
U7 FUEANSINTEA TIE, FFEOELG TRNBE IS, EEHA R EE TR E
BT 2RV EDNEHEEICREBEIND XD 0 ., 546 RV RO MIRICK E 2 BB R
BB L O T,

ARKWFZE T, =T TIRE SR TWD RV FRIE Z VT, BEMBIERTHR To
AT RV RO ER T8, BB T EROENEZDA D=L, FFZU I FUHRED
A RVEROMER & OBHEAZ B & 02T 5, RFRORIL, RVICKHT 2 kAR T 7 F
YORRBNMIE L 7p o T B EE 2 Ehi LA ORIt A TEEIC T 5 EIfFE D,

@ WF 5t N &
AERE L FZ T HICH- VRO EELOIZ, BHREZO THERETH D
. ZOREICHT > TTHEE OB RHMIZ O 205825 & 0 5 8 BE% %2 5
WTCE =78,/ =7 ESLESHFZEAT (KEMRI) @ Ernest Apondi Wandera f&
TNV —TTHREINESTEBY, F=TEHRN2HKX (77, B4) L0IN4E
PATON TV D, FHRIEMAD SO RV RNA 7 24l AU 727 VL7 I RS LE
K[UkE) (PAGE) fRHT. WlnGEEFE RT)-PCRICE D G/P X A TIIE L\ - 7= F1 L
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WZOWTIX, HEELOHINBE LSV, F=THli T TlifTbhTnd,
AR TIE, F=TI2BW T T 7 F UoHERBM (2014 £ 7 A) SH7ZRIZICIL
L LEBBREEO THRERKZ AW T, #EMGATER TO RV BEFE, Bix 7
WDEALL T DA T =R L, BT 7 F U8B L 454 RV Bk O MR D25k & o B E %
SN 5,

MRFIETIULTFTOEY TH D,
@ T HAE AR AR DU S

HFFEEH CTH D7 =T WA KEMRI ORFZEE B T, y¥ =7 EN 2 KX (7
7. vX) o BBABEO THEREELZNET S, VT U EMBEREOR G
ole, ZTHETICNELZ FTRIEMRE G ARFETHWS,
@RV B & T O fEHT

U v ERAR IR (PBS) TR L 7oK 20% BRI~ O 7 A VA5 ) L RNA Z il L
T, PAGE fHT T4/ L RNA DYkEh N X — L B RET H, £7- RT-PCRIZE D G/P ¥ A
TOWREZEAIT I, TRV, UTF U 4EFOEANFTE TO54 VKO B O
EEPHOMNZD &b, EEMORERIHREAET S RVELXONITHRE S
N5,
FEEMM) RV R E T & LB S LT ERLEY RV RICOWT, F =T iz 8 A S
Nty —47 o — (MiSeq) ZHWIELEY ) Ay —7r V ADWREEITI ., B
NIRRT — Z % il 11 RO ) KAiBIR 1B D% 2 122\ CREM &2 ERk L
THEBEBETOHOBRKEOFHMEZHA LT H I LT, ZHHIEERM RV KO FA A
H=ALZRONIT D, 295 LT, FTHERKOINENS RV S ) L —7 0 Ak
EECETF=THRTEESEDLZLEZHET,

TRIN DR

BB RBE O THREREDOINEICH - > Tk, 7 =7 L KEMRT TEHI 288 > T
BY.,20144FEOT 7 F UHELREI D IENTHOIL TN D, FRIERENS O RV S
J Ll PAGE fi# AT RT-PCRIZ X % G/P X A 7T OWE & Vo T2 FIHHLE I DT,
HEHEOLOHINBIR LSV r=7HR TiThh T, V7 F U ERICHES i RV
ROBRTHOEBIZONTOT —ZNERIZEE LoD, i, T<KED
2019-2020 Fi2iE, TNETIFEAEF =T TlI oMM LW o7z G3P[8IFKD R
HRBHEICEE ST RVI U7 FUnNBAINTEA TREZHER DTV S IEERR
72 DS-1 AR G3P[8IEN 7 =T IC O HB LA RS 5, Ik —F7 v —%2
T ) RN ELITH 2 & T, =7 D GIP[8IMRDEIn ARk & = D h kDt %
HOMNZITEDLTHAI, —~FH T, HEAFICB T 2BRELREMICERT D LB 2
bhd, F& (Frlcv v, 74%) O RV BRICHKRT 2BEToHiZFF>E b RV
R ZERIETE D EHHEIN5, 2019-2020 4E1T % GLOP[8]R° G4P[6] & W\ o 7=, A&
KixENZENT > L7 ZORVERICEFER R RVERD THRIEERFE LR STV,
INLOIEEBPRVEIZONT R —r v —2 W2 T ) AR %175
TR OHEMBREOAN=ALE YT AVIA LATHLNITED EEbDNRD,
ZOLT, U F U EEMMOBRMBERIZHSAM RVEROMHIRICKREREDB AN >22H 5
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TETICBWTAMEZE BT H5Z LT, U7 F R &N RVEOHERROZEA &
OFEIZOWTOBMENRRKE L, RVICHTAHAERMERT 7 F OB NLEL
SO EE L Eh SO EAEICT 2 EMFEIN D,

5. A
O WF7ERF#E - S5l - FhE

FETOxXT TR (BT A v R (2R T 2019-2020 LI TR
SEBHE OIS L7z RV SR (VP6) BEPED FHIE 229 MK ZMATICH W, Z DL
HIZHTm o Tk, KEMRI B E B2 ORRE/ T 5, FFERME L OERK A G/P
WA TR AR LT RV RO 9 HBBREEV 24 BRIZ DWW T MiSeq iRy —4F v v s
AT o Tz, AHEITIEERN A GAP[6] 4 A 7% A9 % KCH148 £ (2019 4= 2 HIZ 48
Al olit) &, EM7R G3P[8] X A 72 A7 % KCH534 £k (2019 44 A
8 A% Y b M) . KCHII84 Bk (2019 4F 10 AT 10 A B T4 S M H) . KCH1187
#R (2019 4F 10 I 11 Al B R /) 220 Tay ) Ay —7 2SR
HEBALR 2 FE M AEAT L 72, RV IR B DR EIZIE Virus Pathogen Resource (ViPR)
R DOVERIZ X MEGAT ZfEH L. & AEIEIC K DIT o7,

@ R (FER+E )

RVIZVATANVARICE L, R 1L ARKOGEHRNAZ Y ) LET D, 2ODFKEMNED
T REAEVPT L VP4 IS L 7P FE TH Y . ENENEBLR TR A 7L P
AT ERET D, G XA TXGI~641, P XA 71X P[1I~P[57]1& G/P XA T D%
BREEISBHETH D, SIDITED IOARDBREFICHLZHRENEO b, IEFETIE 11 A
DA T OB FHHERE (VP7T-VP4-VP6-VP1-VP2-VP3-NSP1-NSP2-NSP3-NSP4-NSP5) %
RKiLT D, JAEDOE N RVERIZ Wa BIEFHEE DS-1 BETFH SRS N, £h
ERoEs FRIER I 61/3/4/9/12-P[8]-11-R1-C1-M1-A1-N1-T1-E1-H1 & G2-P[4]-
[2-R2-C2-M2-A2-N2-T2-E2-H2 ToH 5, b FMUSMCTH ., FAE OWEHLIETE & &M ICZ
NENEBEOR BFEL, 77X, v, YL, A X, X3, X, ayxl, =
TR, NEREELEDLOTEHEETHDN, b b B OB E 72 ik < i
FEFEEN R E 2,

O LI FTIEHGAIZPBIEDHEEN KA THY , NEER 1L Wa-1i
ke (I1-R1-C1-M1-A1-N1-T1-E1-H1) Th b, & Z AN, S EIMH L7 KCH148 #RIZIE
ERM 72 GAP[6] D G/P ¥ A4 TEAFL T\, TZ TR —Fr o —2HTa
)N —lr o A RE LTI E A, KCHIA8 Bk 24 ) MBI F 1% G4-P[6]-11-R
1-C1-M1-A1-N1-T7-E1-H1 T& Y . Wa-like ¥ J AN w 7 R—r ZF oL DD, NSP
SHEIBTIXT ¥ RVICHRMNAR 1T ¥4 T Tholo, RIZ, £ 11 KDOF 7 ApHEIEN
ZRAZOWTCHEM R REBHRT 21T 72 & 2 A, 10 A& (VP7, VP4, VP6, VP1-VP3,
NSP1, NSP3-NSP5) (X7 # RV ICEHZTH Y, — 5 TiDH NSP2 BIE it ~ RV IZUT
B CTHLZEDHOLENIRoTz, o, V77 L AKRELTRT VAV —F R
ZUE L7z 3D G3P[8I#E (KCH534 #k. KCH1184 ¥k, KCH1187 k) 14 CDiEis 1
EIAE N RVHEETH Y KCHI48 i & IX I BAfR 2 /R S 7o 7o, BRIV 22,
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KCH148 ¥k 9 i&fx+ (VP7, VP6, VP2, VP3, NSP1-NSP5) L= —m v/ %D RV £k & &
OOTEZRTHDHZ LN, KCHIA8 KRiZ T — 1 v "D RV R L @M e 2 H o L #E
MENnT-, —HTVPABBGBFIET 7V IDORVKKEEZRTHD Z b, Akkida —
2y NETTZ7YUAORVKB TEEFRABREZEZ LIEHEENY T Y =% METH
HEEZ LT, KCHI48 RIZT 7 U 4 GAP[6IKR CTEY /) Ly — v ARRE S NI
2EHDOERTHD, 77V KEED GAP[6]HRIZ DWW THIk & LD BN K& < i
AT,

FETICBWTIE, 2014 4E7 A5 RV U7 F o nEMBERElsnz, V7 F
HMANGH RVIKOPERICKIE TR BEZHEEICABOLILERN DD, ZNETIZV Y
FUMAINTE A TIE, EREIERE L BICRVEBXBEENELTH—-FH T, o
Hi RVEEDOMERICIIREREENEE TS, F=7IZBWTH, TN E T OHIE
THIARESML T\ holz GPBIKOBMIHNBEE I CEE T2 R Do TWND
(Wandera et al., in preparation), F72. KCHI48 KRk W\, 7 XL T & Vo
2B RV BROBIR o2 FF oI EE MM RV Kb IR A EMti a2 Kotk o7t
(Wandera et al., in preparation), ZiUOHEIH¥ RVERICHKT B RVEEDZ < D
JFEMEIZ RVI D 7 F ok IFRESHEENTEBY, VZ7F U HEALEELTWDS
O LR, U7 F U EEHE ART% TOA RVEEOHERIZONWT, HEEEE
BEfMET 20N ERD 5,

@ MREDRNE
1. Wandera EA, Hatazawa R, Tsutsui N, Kurokawa N, Kathiiko C, Mumo M, Waithira
E, Wachira M, Mwaura B, Nyangao J, Khamadi SA, Njau J, Fukuda S, Murata T,
Taniguchi K, Ichinose Y, Kaneko S, Komoto S. Genomic characterization of an
African G4P[6] human rotavirus strain identified from a diarrheic child in

Kenya: Evidence for porcine—to—human interspecies transmission and

reassortment. Infect Genet Evol. 2021 96:105133.
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6.

B . EF A

FETHIZEB W T, A b N I E TICHBER LT X 7= ELISA, PAGE, RT-PCR
2L D THIERE FTHIED A7 U —=27 Wa/DS-1 #is FHEDHIFI, G/P X A 7 Dk
ENT =T ANAZ y ZIZX > TIERICBEBH L T D R0E otz s, 4FED
SARS-CoV-2 EIED = r N TE o T2 7 = T LS R A > — 7 > % —MiSeq
NERBEINTZOT, W=7 72 onTHHNBERZBEBIYICED T &
72V, RV U7 FroEfiiRICE Y, eEETIE RV BBREBEEBIIBEE ICH A LT
WDMN r=T o lzT 70 AOE A TEWEZIZ/NERSN A RV B 52 AL Tl
NNz oTWbh, T LEERVIYZFUFMEDERIZOWTEET 572D, 7540
RVIE DM Z BEWIMICEG, M+ o0 EmER’H D, BEEXTF=T ANAH v 7 % %K
FEH LT Dm L AR BT 2 LN TEZSRITRWICEH LY, ¥=7 A
2By 7 EREBICEHEL THONDIZ OMERRLZEMFEL LT, WEEICZIHIZAK
KRNI EREIEDIEMEDT DI ENTE A HmWEL TS,

ERE ([T nicO)

I (TN FPRLUIEERITITLEALEER LR T)
I (R D D — IS DR &2 2T HivT)

CPARIE D DREEE T DL, )

v (PRULEDORRZZET NI

i A2 T L7-H B
6. H CEFMICELd L= 72 O E I
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4.

A3 (2021) FE—BRILEFRFERSE (B 2 7HH)

;%I

B 4V —va~=TIEV I F BT MR EERRE Y SRR
B OB & B :2021—lppan—24

1

R R Foal - (KBRPRFREESRUIER - Bi%)
R IFEE: 2 ER (g B R R B R 2 R FJE R - Fifil)
Khueangchiangkhwang Sukhonthip (KhS)
(g B R RSB 1R 7 R P SRR« 1L ER AR 3 4R 4R)
KNE ER (R RZEERESF - 544)
Tepg —f (R RPEEZESER - 544)
TR e (g B R PR AR R 2 A - 5 R4
R B (R KRZEEZTESR - 344)
BE E O (RRFRY BVFESEOIERT A RE HiR)

®  E KH:400 TH

FIERFEE LY

O #HFEE®

WAL Y — > 2~ =T HE T FETR IR TIE BB E D, F721R 1% 121X PKDL 2% 5E 9% NTD
D—DThD, V= a~v=TIERE B IR IR T O LB RN T 528, 72
FEBLFREIZLHE)— v a~v=T R HRIZEDT 7T O RN R ESINDIZEY Y
— A ST IFUNBREDOLD LIRS D5, Tx DEAERREICKHT AV TFUEE
BRIEL7DICTIARFHR)— v a~v=T R BERE O LRV 7 F BB T2 % E B S
DFEMRF LA THZENEE THLIN, 8357 — T a~v=7 R RIZXVFEEI LG
PEGIZ IR B ORFIIRTEMREIHI N TRV, KFFEMATIE, 38— a~v=7 R R
IFHEINDIMPUME R IE IS B LR E R B OFEMIZ OV T, FRICHLER & 7EY R ERICHE R
EHTTHRHTLIZEEEMET S,

@ HREAE

CRISPR/Cas {EIZLDBIE T HETERLET B —vav=TH BZH 5L TR
7Y PLE AT 5 CEXAZ LA E B E 00 ME Lz (Wat. communs., 2020), ZDO#H
HCIXEEOBRPEICIVFE CEOM YR B DWW RIIEEZ R E) — v a~v=T
JHR R CHE TEDHIEERLTWD, FAEBRKBTOHEFRFIKREZH WKL R2nTs
FUBITHORIZZDOEENH B2 E OFEM e ROZEREN R+ ThoHid ., K5I
TIEFFIC R LB Y v SERICHE 2 Y TTIRAET 5,
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2)

3)

%ﬂ%ﬁiﬁEU‘/Niﬁ@%%@*ﬁiﬁ (%2, KhS)

;MY EBREE S AR ETRRETIT), YT ABWIC —Ya~v=T (5
ﬂﬁﬁ)?ﬁ%ﬁ%ﬁ5 k ZED RS N ER DS E R T _%%L’Cb%_k#%?@é
N5, BRI THLHE N 2R T 528128, 2REIZB T DY BIERE D X7
B EZ T DN EMRGET Do ZOMAEIT LS T, 2UEE YL R (25 & 9% RE 18 5 2% M oD R 1
MBS,

MR AE) N EROFFEDOREE (R, A&, Eik 1)

1) ORREANS 55 7 i o 42 FE AL IR S IR FT MR A2 U > RS REL TV D LD HI
AB/FOLNDEBELTND, £ZT, B HLME ﬁ’ﬁ%ﬁﬁTU‘//\"%ﬁ@%‘fM:Ob\’C\Tﬁ%
Rpr DMz B 7 a—Y A AN — AT O i | B s R BT 2 R Lk
BT, TR Y >SS MR AFAE S 50 % R Rl & LR GIE 2

gllfﬁﬁﬁ@@?ﬁ (R, )

AR LB B R ITE R R E RS TRA RBERICHFETLIENHLMNI
STEI, V=V a~ =T EICH TG T -ﬁHﬂH’jﬁ>£ ZH-THED, %%fa:ﬁﬁ?ﬁ@
IZED T MRS ERFEIND, Ll V=Y a~v=T RO ThoE &R Ml
XL THEg )R BRI KR LB F ESND RN DD, 2) LFERICHERE /AT, U
YONE PR E EHICE M TOYInT 7 =V RMAICOWT, Tu—H A hAN — AT &
I F RIS 2 E 2O THIRR S DSBS TODONE N EREET D,

INLOBRAEZEL T, 998 —va~=T R R ICKVF E SN DR b /o % 52
BOFEMEZBHEOCTHEELIC, BRIV FEINL20E LR 7528 7T, 595K
WU IF ORI EITO,

FRINDRE

WIETLY — > 2~ =T HEICH T2 B V7 F U NG Z DL DI L > TR TN TE
DRI L L CED IR M AR SO EA LN TES, ZNETY AL A Y
JE TR B 7 F IR0 R R G 2 5 CTELZEDRHI BN R > TN D, —
FEEAL L EF AR (FR) 2N 7 F AT ETHESL SN TWRWZD | 205 3
RFFEICE T R A+ ICE BT AL ERDD, KW GENFZE Tl BB OB RL
B a7 BRI B E SN DY I E 2 S ST T 522 m LT Y
FHAOEREICHF G TEDHEEZ TS,
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5.

K&
OWFFEMEL - T - FhEE

® L. major tk & Z DHER - MR

ARG TIX L. major Friedlin (FV9) O B/AERK LmWT 3 X OF Centrin 15 1K1
LmCen™~ REZMEH L7-, MkkIZ BALB/c ~ 7 2D BBE~D EHH 7578 « JRY T
MEFEL . AL ORI LT ~ A7 ¢ 22— M M199 K7l (10%IE@{b1r 4
7%, 40 mM HEPES (pH 7.4), 0.1mM 75 =>,5mg/L ~ >,1mg/lL ©4F >,
1mg/lL €477V, X=2UJr50Uml, AL 7 h~A3> 50 mg/ml) Tk
TLlZ, EFEE L7 e~ AT ¢ 22— ME27°C T M199 i THERE L | 45,
B 72 55 #1 T 40 5 IS ABRAEA L 72

® < UA~DHLE & EYL

6~8 HHn O M C57BL/I6 I~ U A DAy ERGEICEF IEHI D LmCen™" % L <& LmWT
T~ AT 4 A= e 2 x 1I08EENERE L, V7 F b LT 15 B,
[~ 20K FEIZ2 x 108 HO LmWT 7a~ A5 4 23— &2 RNERELEZ (F
YL URRY)

® Tu—H A A —H—%& 75 L O REAT

YUADRENGLD T MOBEEEZ L TOT v b a—VIZiEnzTiolz, v U
A WS-, MEEZHE L lem? KO & 2 50 - M8 L. collagenase P
(2 mg/ml, Roche Diagnostics) & DNAase % f7{E F C 10%FBS % & i¢ RPMI &5 1 D
HC 37°C T 120 o5& L7z, = D%, #fk% gentle MACS Dissociator (Miltenyi
Biotec) % HI\»T MACS C tubes D1 T 1 3MARE VA4 AL, AT X — b
Z 100pm 3 X % 70um nylon strains (Miltenyi Biotec) Tt L Hif0 i S8 18 2 15 7=,
BonizMEEsl FTomAceal 7 —% 4 h A —%— (BD Biosciences) T4y
Mrt%. FlowJo (Treestar)Z F\CHEMNT L 7=, FH W 7=Hi{K1ET Thermo Fisher Scientific
#oOH~ 7 A CD3 (17A2). CD44 (IM7). Thyl.l (HIS51). Granzyme B (NGZB).
BD Biosciences ™ i~ 7 2 CD4 (RM4-5), CD8a (53.6.7), CD62L (MEL-14), CD69
(H1.2F3). CD103 (2E7). #i BrdU (B24) T& 5.
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QO RF
ARG EZ B L T FOREREET,
® [mCen UV FUHREMELOHER L major EYIZ L > T, HEIZBITS
HLARHAE A £ ) —CDAYT #ilfil (tissue-resident memory T (TRM) cells) D #fiE -
FIEN R TE T,
® [mCen” U U F UKL XOEER L najor GBI~ 7 AZBW T,
PR L. major &% L Ptk, HRIT TRMMla OEFE SR STz,

ORRDAF
RO REEZBEEL., SOOI EMAZTREDAREZIT) TETH D,

SRR i

J—Ya~v=TJEFY T F a vzl z N L T 57 X — a4 m
WHRTHDIN, & MIFIHARER Y 7 F I FE LW, B 51X Centrin {5 1 K1
559 7% 2E Leishmania major ¥k (LmCen-/-)JR BN FAIFEL L ONBFEDO Y —v a2 ~<v =7 2% L T
JRYLBAH 2 358 L, RGBS IFN (A v X — T =1 ) -y itk CDA' =7 = 7 ¥
—THIRBEQ®Y —vav=B—va VICHEE LZZHER TMRICE > TSNS
ZEEEFELTND,

AWFGETIE, LmCen-/-FRIC L D%, WAKICLDZ Y —va~v=—T 3 v LFE
FRIC K2 ) CD4 Bk TRM i@ 3B 8 S b L oML 257, £7=%E8 L major DF
¥ Uy VY% Lo major \[ZHRFELH) 7 TRM MR X, 0~ 7 A O BEGRALIC RGEIC Y
JN— LT 5 EDHMABESOH D, LD LKL, Bin T/
29954 LmCen TR DU 7 F T ) —v av=F— a3 v L E%DOMEER 7 CDAE
PERZ G TRM Mifla 8 cx 522 one L, TRMMilaRn =7 =27 % —T filu &
TG BRI B W CEEREF Z2H > TWHAEE%EZ RT 2 &N TE 2,

ERE (fTh2iz0)

I (FTENCFPRLUIEBRRITITLEALEER LR T)
I (NI D D — IR DR 2T HivT)

(PRI D DR E A 2T BT, i A7)

v (TRUEDOMRZZET N

At 2 F L 72 Bl
6. H ORI ICFLHE L7272 0w
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4SF3 (2021) FE—KIEFRFERE (B SFEM)

OB 4 v AT EEBREO AT T
a8 F F 2021 —Ippan—25

R x . HE By (@RRZEAARBEVER - HEER)
4L\ A gE R B RE (R KRB E AT ST - Bh#0R)

TR (RIRZEHGTIEZOIGERT - Bh#E%)

ke %300 TH

GRS E & W)

@

o

W22 B 89

vt b AV v~ Aedes albopictus|d, T T, VA, T T =R DT
TRTANAEEN T 57 T FEWR T, 1980 FLAREIL K, 9 —m voX| Xk, 7
7 U B REIZEA, MRPICOHEILT T2, BALTRy XA ~h7e LiEtgHE L
DOEFETW (REMZHEICLY ZICHOBMENZRTIELBR) ICLIHEDE
BABBICEZ LTS, BRIZIEE NAYV Y IoEKEHEE LT, IN—2v~
HEXYHEUINGFEEL, D 3 HMIZARGINEET LI LOOHRRATITAE
EIREEEE R BT VWD EEZEX 6N TWVWD, LA LHEFEELIIRIE PRV ~h
LYY HE U~ IDRRMET LA REEEZ R L TEBY, B hAY U< h LMo AT
TWERET HALEND D, IHIZ, E MRV IOEPHTITHMIERT 51T
EolEREMAT 5720 3 MORBRDLIBESLUET CONRT 4 —~v 0 A% 5
T5, TNODOREREZRAE L, OEBREOAMTHLZRHA L F ATV~ BPiREK
TR T S,

W2

<FAA - FEBROBEE >

1) E RRAY U EEOEGEORFFZE I EIRE O FLR g AE R & LT
T XEe AU~ IR AROIEREZGEEARKRED LS Z2EMBKRICH DO
NEPAR A 21T O .

FAINRRT EmETHICHERZFEMCERBALE NAY Y H <D
D72 MR RE ) 0 A &2 ek %

2) T RBRIZRIE LB ER S OMBTIRE LR/ LM &8
E L., HIERIERE L. MTAMRBEMRDIL K, e bRV~ EZD0EKEEOHEKIZED X
IMWEBEBIIITT O, MEEREZITO, WESM (22 B, 25 &, 28 &) Ol
FERE 3 b At (RIERIRD 7 2 XTEIE . VIR O IEHE | ¥ 3E K1 8
HOT R X%E) 2illAhrdbE, E PAV U= H, Y= ¥~ h, U= <D
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DO REFEHE L, EFR RREE, Y1 2, PUCE KR O BAERET) 27t 5.

3) ERRAD U DEEOEBBEOLRHERE : 8 N ATV~ &L
THDPENEREIT), Y~F I~ EHLFLTWDLHAREOE NAY Y~ Y
N— A= EHFLTWLHAEDOE AV YD Y~vHX v~ EHEHELEZ L
DREVWHEFEDOE AV~ H VNR—RL < B LEZZEDRWINEEDE k
A= HOMHBEDLEEA A A AW HTIER L, ZEBITE, ZHEITE)., FEIRER.
SRR ZRE L, ATk, AR ORE 25 MmT 5,

@ TN DAL
A HAE, B ER, KEEROBERLRAE BN ET LG E, £ HART
TRARTEAE DIL RSN R DIER Y, 3 @@ﬂﬁlﬁiﬁii%'j( EDOX O BEEEBITT O
V3al—arEITY), B NATDUSTHEYIE I LDIWNFTY RN—RA D
MICAETERBEDNFET DA, TOAN=ALIHONWTELETH, BEREI LT
LAY BATYHEE NAVY ORICIKTHBIB TR Lz EHESNLTWD
ETEREEDO A D= AL IEIPEEBEDLELIREEHOEWVICL D EHA S TWD
(Bargielowski and Lounibos 2016), Z Dtz b h AV v ~Hh & HARIERD 2 FIC
bEMTE 20 MEET 2, PELZRET 2RMEEMHAL, & P AV~ &L D
FEOPFELREL, ENEMMA LATERRES 27 LIS HEMBEARE~ L BRI TS,

EYiTR 8
O HFIEME - Hk - Fhex

1) B hRT U~ & OB R ZEH KB RE O Fiik

2018 £/ 5 2020 4EiC #ifam%éﬁm&%%m_ﬁﬁm%ﬁﬁ ERBLHIL
MR U=~ E = OERMREEPSMAEZ 6 HS 9 AT TE=41
NE7A0N

2) BELRBELMEAZBIELZFABTER  ShRW O ERE L RBELME 2HEL.
HERIRREAL . TR DOIER, N PRV~ D EZOEKBEOKIZED L 5 i
BrBLE T2 T 57200 EEREZITo -, WESM (22 F, 25 F, 28 &)
DIREHIE 3 KL BN (BEBMKDO 7 X FEE, RO OWEE, KIEIL
RO T R~ FEHE) 2HLEDLE. E NAV I~ Y X~ IO R AT
L. R, REHE, (kY 4 X, PUCEE O RGERE /) % 341 L 7=,

3) E MRV HEFDOEBEORMER : e PRV~ L EBEEIIRHET DD
MEBENEBREZITH), YXI~YHEE AU~ TDF A« A AWM TARMEER %
1TV, REBATEY, 5. PEINE. INoW{bR 2 M E L, £ T, AHEBEEEDORE %
FEAm L 7=,
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R GRS+ &%)

HREHTT T, CHE, F7 U T =B 80 AV A RYE OB b
LTHEER>TWVAEE NATV Y DEREDLT 020 THRAPICHOMEILRT
EX=DEAS.

M B~ D I

HARIZIEE NAV Y~ IZEEe Y~ o~ N0 BANRREICERL T
L. EBT DO PRV YUY HEEZIRDLRNVY X2 D DHARLAEREIZDONT
A L, @R EREYEE THHEOREL E LIAMIERZBZLI-DL,
rDNA @ ITS #HHk & mtDNA @ COT FEIK Z § ~7-. SMERTERE O R & 43 1 W 7 0]
ENE—FE T, ITS fHik & COI fEHIm b PG L=, 2 MICEEFREN/EZ > T
L ENEZONT., HINICE FRAD =B R, UEICY~& > ~Hh LIREEL -
DHEESTWEN, B NAVOREEENI b L b2 2D 8 HIZIXIIEEE THfi
EIT T, WAWARIRET 2 EERE LE ZAE PRAVIZHAY < &L
K WIR LA ORE CIIREHRENE LK T LE, BEAZLOHLIRETDH
Y~ X OMEREITKRTFT L, 7o~ F o~ DI ANLESITITEINL 2o o 7=,
Y~Zidte PAYEHNBEIREAEIEEERIZTH N ERNbroT-, B hAY
DA IERITIIN LRERICFEINT 2HE L IRESLICEBI N2 WEER T 5T
HEEZLNT,

X
HARZZIZBWTENAY U= HIIEE A ARIIZELSDOL0 ML THDER, EE(kEEbi
ZOn AL Z2 AL &= 2 ofE R, W B AIZIE Stegomyia B g OB EFE N34 L
TWAD, AL AbICiZ vy ~& >~ Aedes flavopictus U534 L TR W HILI 0B 2
DI ADMREAL TR LI R R SO HUIR 72 E A O I E Bn e 5. & RICER
TAERNAD Y= e~ X o~ DN AR LB AERET R LZAh, Y~F T~ IITERA
DU IV AEBBEIENMES S A N TN TNWDEZE, RHEEBROF RErAT U~ DR
A FEEZ XL TWERTP 2 H v I D ARLK B TE TN E 2 a5 R4 15
T ARAMIZETD 2 MORGFHHORIERHEOR VST EIOBMRETH 5720, &R
WINZEBIZAED B EMOERO 2 FEOLEMZ AW TR EREIT 7. F24R
MEREB - TR L 2 FOSNETERE O R 18 & BB S O R DA HELZ DWW T
ERERAT.GERBER G TEY~F o~ DECMAT Y~ B D 2 FlDNE BT B4
SNDHUEDFZEAETHY, MBI RBOR S 2 O F B2 R A2 R TR 825
HONT TLARLLEDRRB R T2 FORZHENEITL CWAZ LT FE LS 2 DN M
FEROFER, 2 MOARIMFEDAZRZFEA L TWDHH, FED AR L TH AL BT H)
NS, ZRATREEI AR TSR THHIEN 3BT X CTHRER SN FEF AT R 1% A
ADPFREFE T I TIXIRIE R T R RIFe AT v~ h e~ X o~ OMIZIE, R
SE A 70 A% Bl BT A= B b B S VT 5E A7 A B 1% AR B IR B S B DR H1 & T TRNZL TV
ZEEHBMNIT LT,
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Sultana A., Tuno N., Md. Shah Alam 2021. Effect of vegetation on the larval and
adult growth performance of Aedes albopictus (Diptera: Culicidae). Med. Entomol.
Zool. 72(3):177-183. DOI https://doi.org/10.7601/mez.72.177.

Mushegian A A. Neupane N, Batz Z., Mogi M., Tuno N., Toma T., Miyagi I., Ries
L., and Armbruster PA. Ecological mechanism of climate-mediated selection in a
rapidly evolving invasive species. Ecology Letters, (2021) 24: 698-707. doi:
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between Aedes albopictus and Aedes flavopictus at a place of their origin. Medical
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MO A4 NI UARY =TI AE T RN =T 4 I ADE
A PN B8 5l 0 2B T8 A - O 8 R 0O iR AT
BROE E B 2021—Ippan—26

i £ FH:mA FHKUACEKRZE BVENRMEL - W)
HEMZEE: BT FRERKRKE MEFSDE - Hi%)

g S (BB RS BRE AR L - B2
FOE K400 TH

HEERFEH LY

@ HF%E A B

Vibrio vulnificus (V.v.)i&GIE T, BERO @ WHTBUEE & L CREE > T 5,
V. vulnificus 13, & MICANE F 721388 ARG U C, R IRE [ P ISR 3 2 B e |2 &
DIEIZEDL LD D, Vibrio J&E 1357 ZL R 2N WRF B &2 FE O 3. V. vulnificus 1%, =
AV AZ THRGEPD OLBRELIHFERF> T, BEKRANTRZHRICHEET 572
. PUEWEIZ X DB PB WA, PO R BAEIL. V. vulnificus D AEKEN
I EZ O L, ZOEEZHBET L2 LICED | FUAEWEITKFEL 20,
HDHWIEOFHFTRER FT BRI Z B T2 2 Lich b, AWFITEHE TIL, Transposon
sequencing (Tn-seq) ¥£12 X Y . ¥ vulnificus DEFRRBREL BB CFERENICEE
L. EZEEDEVEERFIDL invitro & invivo ITE T 5BEEREITZH A4 5.

@ W N E

<EMRMEDERYE>S HWE 7 V— 71X Vibrio \Zxt T 285 FHEENE Tt
FIHA LT IRIRMERAT D ) U 2 BRI N TWD, RFFEEIEIC LV @k ¥
vulnificus O RN TEVIHEAR T OBEREMENT 217 5 B, fEfr o — 2 % L CIE <
LT, EREEEST AL Z&2TEL,
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2021 General joint research report (self-evaluation)

1. Research project name : Evaluation of humoral immune response induced by
SARS-CoV-2 natural infection and vaccine

Project number : 2021 —Ippan—28

2 . Principal investigator : Shyam Prakash Dumre, PhD, Associate Professor, Central
Department of Microbiology, Tribhuvan University, Kathmandu, Nepal

Joint researcher(s) : Professor Kouichi Morita, and Mya Myat Ngwe Tun, Associate
Professor, Department of Virology, NEKKEN

3. Amount decided : 600,000 yen

4. According to documents at time of application
(1) Research objectives

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread
throughout the world and infected over 100 million individuals resulting in over two
million deaths (WHO Weekly Epidemiological updates, 2 Feb 2021). One year in the
coronavirus disease 2019 (COVID-19) pandemic, the first vaccines are being rolled out
in many countries under emergency use authorizations while >50 vaccines are in trials
(WHO COVID-19 vaccine landscape, 2021). WHO expects that vaccination of health
workers and older people is underway in all countries in the first 100 days of 2021.
While the whole world is optimistic on the role of vaccines in ending the pandemic,
rapidly evolving newer variants of SARS-CoV-2 are becoming another challenge due to
its faster spread, and potential role in protective efficacy of vaccines. SARS-CoV-2 may
mutate and evade immunity, with consequences for efficacy of emerging vaccines and
antibody therapeutics (Thomson et al., Cell, 22 Jan 2021).

Most individuals after SARS-CoV-2 infection develop neutralizing antibodies that
target spike protein, however there are currently limited data on the dynamics of
neutralizing antibodies in the months after infection (Crawford et el, J Infect Dis, 30
Sep 2020). On average, neutralizing titers decreased about 4-fold from approximately
30 to >90 days after symptom onset in US population. Moreover, despite the rapidly
rolled -out COVID-19 vaccines in many countries, humoral immune response data is
not available in the same race (not even for the natural infections). The available data
are mostly from the well-resourced countries while the immune response (either due to
natural infection or vaccination) may not be the same in all populations/ countries.
Low and middle income countries (LMICs) which already overburdened the health care
system and are struggling for equitable allocation of limited resources to contain
the virus spread. Generating such data to monitor the introduction of new

variants and their impacts in transmission, adaptability and in vaccine is
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becoming a hard-to-achieve goal for most LMICs, due to lack of advance facilities
for humoral response evaluation. Nepal is no exception.

After the first report of COVID-19 on 23 January 2020, Nepal recorded a total
271,707 cases and 2,035 deaths (fatality rate, 0.75%) with 98.6% recovery rate as of 5
February 2021. Nepal is among the few countries which flattened the COVID-19
curve with daily cases brought down to 150-300 from approximately 6000 cases
during the peak (Ministry of Health, Nepal: https://covid19.mohp.gov.np/).
Recently (end of January), Nepal also started vaccinating the front-line workers,
while the adequate vaccine coverage is still a distant goal as in other LMICs.
Furthermore, the recent introduction of new variant in Nepal also poses added
challenges for the prevention of second wave. Because, it is of great concern that these
newly emerging variants may escape neutralizing antibodies induced by previous
infection and/or vaccination through mutations in the spike protein (Jangra et al.,
MedRxiv, January 29 2021, doi: 10.1101/2021.01.26.21250543). Unfortunately, no data
is available on neutralizing antibody levels in Nepali population after natural
infection or vaccination. At this situation, it is important to remain extra vigilant
about collecting adequate immune response data from both vaccines as well as
SARS-CoV-2 infected individuals to inform scientific community as we as to ensure
appropriate policy and strategies, since a second wave may appear at any point of time,
disrupting the already weakened health systems.

Therefore, in this study, we aim to evaluate the humoral immune response induced by
SARS-CoV-2 natural infection and vaccine by quantifying both the neutralizing and

binding antibody levels in Nepali population.

(2) Research content

Research details

This study is related to the work/ studies done at NEKKEN and particularly at the
Department of Virology, where similar studies have been conducted in other viral
diseases (JE, dengue, etc.) for years now. Moreover, the PI (SPD) spent around 5 years
at NEKKEN as an Assistant Professor and worked in collaboration with the Virology
Department, and recently returned to Nepal. PI has been involved in several
COVID-19 related projects in the country and this research support would be a
milestone to establish a continued and sustainable collaboration of NEKKEN-alumni
with NEKKEN for future research activities. On top of it, this will be a collaborative
research support to a developing country in the fight against COVID-19 pandemic from
NEKKEN.

Study design and study sites

This will be a prospective cohort study to evaluate the humoral immune response. Two
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tertiary care hospitals (one from capital city- Kathmandu and another from Southern
terai region) have been selected as sentinel sites (figure 4). Tribhuvan University
Teaching Hospital (TUTH) located in Kathmandu is one of the biggest hospitals in
Nepal which is designated for COVID-19 treatment and is also a COVID-19
vaccination center. The second site, Bharatpur hospital, is located in Chitwan district
which is the major government hospital in the region designated for COVID-19
treatment and vaccination center. Study site selection is also based on other criteria,
including catchment area, geographical representation, communication facilities,

infrastructure and human resources available for the study.

Study population
There will be two groups of target population. There are, gender, race and ethnicity
restrictions for inclusion.
e Group 1: SARS-CoV-2 infected individual (confirmed by real-time RT-PCR) to
assess the humoral immunity induced by natural infection
e Group 2: Prospective COVID-19 vaccinees who visit the vaccination center for
the first dose of COVID-19 vaccine (COVISHIELD®) to assess the vaccine
induced humoral immunity
*ChAdOx1_nCoV-19 Corona Virus Vaccine (Recombinant) developed by
Oxford/AstraZeneca and produced by Serum Institute India

Exclusion criteria
The following individuals will be excluded from the study
e History of underlining immunocompromised conditions or autoimmune
diseases: These people may have altered humoral immune response and can
have impacts on evaluation
e Prior episodes of SARS-CoV-2 infection
e SARS-CoV-2 sero-positive status

e Not agreed for voluntary participation and do not adhere to follow ups

Sample size and participant recruitment

A total 100 individuals (50 participants each from natural infection and vaccination
groups) will be enrolled in the study. Individuals will be recruited from both hospitals
in parallel until the target sample size is achieved. After taking the informed consent
from study participant, he/she will be enrolled as study participant. A questionnaire
will be administered to collect sociodemographic information followed by a request for
blood collection at the laboratory. Additionally, data will also be archived from medical

records (clinical details)/ vaccination card.
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Sampling time-frame, sample collection and follow up

Enrollment will start from April 2021 and will be followed up for 6 months (20% loss to
follow up expected). For the vaccine group, blood samples will be collected from each
participant at 4 different time-points (before COVID-19 vaccination (baseline), 1
month, 3 months and 6 months post-vaccination of first dose).

For the natural infection group, blood samples will be collected from PCR positive
individual (at diagnosis, 1 month, 3 months and 6 months post-infection (diagnosis).
For each visit (each time point), 5 ml of venous blood will be collected from the study
participant and allowed to clot for serum separation which will be aliquoted and
transferred to CDM, TU laboratory. One aliquot will be used to quantify
anti-SARS-CoV-2 IgG antibody by ELISA while the rest aliquots will be stored at
—80°C freezers to be shipped to Virology Department, NEKKEN, Nagasaki University,

Japan.

Specimen shipping to Japan

Sera will be transported to NEKKEN in a triple packaging system maintaining the
cold chain by commercial shipping agency. These sera upon receipt at
Virology-NEKKEN will be stored at —80°C until assayed for neutralizing antibody

titers.

Neutralization assay

Sampled received at the department of virology will undergo neutralization assay.
Each serum sample will be 2-fold serially diluted in culture medium with the first
dilution of 1:10 (dilution range of 1:10 to 1:2,560). Serum dilutions will be incubated
with virus particles (SARS-CoV-2), and infected to Vero cells to determine the

neutralization titers.

Data management and analysis

Data management will be the primary responsibility of the principle investigator (PI)
in Nepal in cooperation with NEKKEN investigators. Standard data collection tools
will be employed with the provision of unique ID (Code) for each study participant.
Furthermore, regular supervision/monitoring/orientation visits to the sentinel sites

will ensure quality data from the very beginning.

IBM SPSS version 21 and GraphPad Prism version 9 will be used for data analysis.
Wilcoxon matched-pairs signed rank test or Mann-Whitney-U test will be used as
appropriate to assess the difference in geometric mean antibody titers (95% confidence
intervals) between the groups, while chi-square test will be used for categorical
variables. Also, correlation between the ELISA antibody titres and neutralizing

antibody will be assessed.
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Ethical approval and informed consent

Ethical approval will be obtained from the Nepal Health Research Council (NHRC),
Government of Nepal and Ethics Review Committee (ERC) at NEKKEN. Written
informed consent will be obtained from each study participant according to the
WHO-ERC guidelines for the informed consent process. Routine management, when
needed, will be according to the “Guidelines for Management of COVID-19 in Nepal”
developed by Government at these hospitals. This will be according to normal routine

practice and neither influenced by the study nor supported by this study.

(3) Expected results

a) Information obtained on humoral immune response (neutralizing antibody) due to
SARS-CoV-2 infection in Nepali population.

b) Humoral immune response (neutralizing antibody) induced by the COVID-19
vaccine (e.g. COVISHIELD) in Nepali population will be uncovered.

¢) Correlation between SARS-CoV-2 specific IgG antibody titre and neutralizing
antibody titre (if ELISA can be a proxy of neutralizing antibody assay in
resource-limited settings like Nepal.

d) Any association between socio-demographic/ clinical features and neutralizing
antibody levels.

e) These information help, at large, to the scientific community and also to the
government for evidence based policy and strategy making for vaccination as well

as disease control during the second wave.
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5. Implementation report*® :

(1) Research materials, methods, procedures (as implemented)*
This section is written according to the exact procedures/ methods followed as there
have been some changes in the protocol compared to the first submitted proposal.

The conceptual framework of this research project has been illustrated in Figure

No ’_.[ Hospitalization

1 below.

vaccination

COT]])—!B Population at risk ] 1- NAb levels
pandemic 2- Severity

[ SARS-CoV-2 infection ]4{ Vaccination ]

Humoral immune
response (Nab) induced
Does the Does it provide long-term What is the longitudinal
vaccine worlk? immunity? kinetics?
|
\ j

Vaccine strategy Assay development for Control strategy /
formulation resource limited settings Future outbreaks

Figure 1. Conceptual framework of the study

Figure 2. Overall flow diagram of the study. Blue fonts indicate the work partially

completed/ in progress/ data being analyzed.
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Study design and study sites
This is a prospective cohort study to evaluate the humoral immune response
(immunity) of COVID-19 vaccination in Nepali population at community level. One
component (arm) of the study is a hospital based and cross-sectional in nature to
evaluate the humoral immunity of natural SARS-CoV-2 infection and explore the
predictors of severe COVID-19. Therefore, this study has the following two study sites
(Figure 3)*:

1. SARS-CoV-2 natural infection study: Province-3, Gangalal Hospital,

Bansbari, Kathmandu

2. COVID-19 vaccine study: Province-2, Mithila municipality, Dhanusha

*There has been change in the study sites compared to the initially proposed sites.
This modification was made looking at the practical feasibility while executing the
project with the limited financial flexibility. Study site selection was based on
geographical representation, communication facilities, laboratory infrastructure,

ultra-low freezer facility and human resources available for the study.

Figure 3. Map of Nepal showing the study sites

Study population
There are two groups of target population. There is no gender, race and ethnicity
restrictions for inclusion.

Group 1 (n=110):

+ SARS-CoV-2 infected individual (RT-PCR positive) with
different severity levels (including healthy controls) to assess
the neutralizing antibody (humoral immunity) and factors of
COVID-19 severity
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Group 2 (n=180):
¢ Prospective COVID-19 vaccinees who visited the vaccination
center (school) for the first dose of mRNA based COVID-19
vaccine called Spyvax (Moderna) to assess the vaccine induced
humoral immunity
The type of COVID-19 vaccine was decided based on the vaccine implemented by the

government during the study time at the designated study locations.

Sample size and participant recruitment

A total 290 individuals (110 participants including 20 healthy individuals for natural
infection group and 180 from vaccination groups) were enrolled in the study.
Individuals were recruited from the hospital and community (schools) in parallel until
the target sample size is achieved for both arms. After taking the informed
consent/assent from study participant, he/she was enrolled as a study participant. A
questionnaire was administered to collect sociodemographic information followed by a
request for blood collection. Additionally, data were also archived from medical records
(laboratory parameters, clinical details, etc.)/ vaccination card.

Sampling strategy (Sampling time-frame, sample collection and follow up)

« For the vaccine group

+ Blood samples were (3-months post vaccine follow up collection
completed) collected from each participant at 4 different
time-points (before COVID-19 vaccination (baseline), 1 month,
3-months and 6-months post-vaccination from the first dose).
However, 6-months follow up and sampling will be done this
month.

e« For the natural infection group

* Blood samples were collected from PCR positive individuals at

the time of hospital visit.

Specimen collection, shipping, storage and analysis at CDMi, TU

For each visit (each time point), 5 mL (3mL from children) of venous blood was
collected from the study participant and allowed to clot for serum separation which
was aliquoted, transiently stored at —80°C freezers at sentinel hospitals (until
transported) and transferred to CDMi, TU laboratory. 1-2 aliquots are used to quantify
anti-SARS-CoV-2 neutralizing antibody by competitive ELISA while the rest aliquots

will be stored at —80°C freezers.
Specimen shipping and analysis at NEKKEN

One aliquot was shipped (some samples shipped, while the rest will be shipped soon) to
Virology Department, NEKKEN, Nagasaki University, Japan for confirmatory
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estimation of IgG antibodies against SARS-CoV-2 Spike protein by ELISA
(SARS-CoV-2 Spike IgG ELISA, Shimane University) and confirmatory assay for virus
neutralizing antibodies using cell-culture based methods (micro-titer or PRNT). This
neutralizing assay is planned to evaluate neutralizing ability against different
variants of SARS-CoV-2. This work at Virology NEKKEN is ongoing now. The joint
team at NEKKEN-Virology has been supporting on this part.

Data management and analysis

Data management is the primary responsibility of the principle investigator (PI).
Standard data collection tools were/will be employed with the provision of unique
ID (code) for each study participant. All the data on patients’ clinical and
laboratory parameters were/will be transcribed into the spreadsheet (MS Excel),
and appropriate data verification and cleaning were (partly done)/ will be
performed. Furthermore, regular supervision/ monitoring/ orientation visits to

the sentinel sites is expected to ensure quality data from the very beginning.

SPSS for Windows, version 22.0 (IBM Corp., Armonk, NY) and GraphPad Prism
version 9 was used for data analysis. Categorical variables were presented as
absolute number (n) and percentage (%) as appropriate. Wilcoxon matched-pairs
signed rank test or Mann-Whitney-U test was used as appropriate to assess the
difference in geometric mean antibody titers (95% confidence intervals) between
the groups, while chi-square (or Fisher’s exact) test was (partly) used for
categorical variables. Regression analysis will be used to identify the COVID-19
severity predictors. p value less than 0.05 has been considered statistically

significant.

Ethical approval and informed consent

Ethical approval for this study was obtained from Institutional Review Committee
(IRC)-10ST, TU, and Nepal Health Research Council (NHRC), Government of Nepal.
Written informed consent was obtained from each study participant according to the
WHO-ERC guidelines for the informed consent process. Routine management at
hospital, when needed, was according to the “Guidelines for Management of COVID-19
in Nepal’ developed by Government, and was not the responsibility of the study team.
This was according to the normal routine practice and neither influenced by the study

nor supported by this study.
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(2) Results (results & observations)
A. Findings of the vaccine study
Participants’ profile at the first enrollment and pre-vaccination blood sampling:
During the first enrollment (pre-vaccination), a total of 226 study participants were

enrolled. Majority of the participants (57.9%) were males with ratio (male: female) of
0.72 (Table 1).

Table 1. Gender distribution of the study participants

Gender n %

F 95 42.1
M 131 57.9
Total 226 100.0

Age-wise distribution of study participants

The age of the participants ranged from 13 to 17 years old. The maximum number 84
(37.2%) were from 17 years of age followed by 69 (30.5%) from 16 years (Table 2).
Median age (25-75% IQR) of the participants was 16 (15-17) in the pre vaccinated
participants (Figure 4).

Table 2. Age-wise distribution of study participants

Age N %
13 5 2.2
14 20 8.9
15 48 21.2
16 69 30.5
17 84 37.2
Tota 22 100.
1 6 0
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Figure 4. Box-plot showing the age pattern of study participants

BMI profiles of the study participants
BMI of the study participants was in the range of 16.9-38.3 while the median BMI
(IQR) was 20.5 (19.3-22.2) showing the overall data skewed towards a lower BMI.

There were few obese children (extreme outliers) too.
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Figure 5. BMI characteristics of the study participants
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Ethnicity wise distribution of participants
The vast majority of participants were Madhesi (75.2%) followed by Janajati (14.6) and
Brahmins (4.9%) at the time of first enrollment (Table 3).

Table 3. Ethnicity wise distribution of participants

Ethnicity n %
Brahmin 11 4.9
Chhetri 5 2.2
Dalit 6 2.7
Janajati 33 14.6
Madhesi 170 75.2
Muslim 1 0.4
Total 226 100.0

Status of post vaccination follow up and sampling

The total samples collected during 1-month post-vaccination follow-up was 203 (89.8%)
with 23 (10.2%) participants lost to follow up due to various reasons while in the
3-months follow up sampling, 184 (81.4%) participants completed the follow up
sampling with 42 (18.6%) participants missed (Table 4).

Table 4. Status of post-vaccination follow up and sampling

Adverse events (AEs) of Moderna vaccine (Spikevax) in Nepalese children
Among all the participants, a total of 171 (84.2%) and 163 (88.6%)individuals reported

adverse events after first and second dose of Moderna vaccine, respectively.
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No serious adverse events and hospitalizations due to this vaccine were reported. The
most common adverse event reported was localized redness or swelling at the injected
site (165first dose and 125second dose) followed by systemic adverse events like fever (50first

dose and 92second dose) and headache (21first dose and 40second dose) (Figure 6).
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Figure 6. Adverse events of COVID-19 Moderna vaccine among Nepali children

Protective efficacy of Moderna vaccine (Spikevax) in Nepalese children

None of the participants were has infection with SARS-CoV-2 until 3-months
post-vaccination suggesting this vaccine was very effective in Nepalese children (12-17
years ols). However, 10 and 3 participants reported COVID-19 like illness such as fever,

cough, etc., upto 1-month and 3-months post-vaccination period, respectively.
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Figure 7. Protective efficacy of COVID-19 Moderna vaccine among Nepali children.
*COVID-19 like illness was not tested for SARS-CoV-2

SARS-CoV-2 Spike Protein IgG titers among children vaccinated with Moderna
vaccine in Nepal (1-month post vaccination)

Out of the total vaccinees enrolled in this study, randomly selected 91 serum samples
were analyzed for anti-SARS-CoV-2 Spike Protein IgG antibodies. This was pilot
testing of the samples and the results are quite encouraging. More than 86% (86.2%)
vaccinated children developed positive IgG antibody titers while the remaining 13,2%
had no positive IgG antibody titers. One-month post-vaccination had a median (IQR)
IgG antibody titer of 8.5 (5.0-10.3).
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Figure 8. SARS-CoV-2 Spike Protein IgG titers among children vaccinated with

Moderna vaccine (positive titer > 3)

SARS-CoV-2 Spike Protein IgG titers in SARS-CoV-2 Natural infection (hospital

cohort)

In the natural SARS-CoV-2 infected group, we analyzed the serum samples of 84
patients (44+40) for anti-SARS-CoV-2 Spike Protein IgG. Among these patients, only
33 (39.3%) patients developed positive IgG titers. Among these IgG positive patients,
the median (IQR) IgG antibody titer was 5.8 (3.5-8.4).
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Figure 9. SARS-CoV-2 Spike Protein IgG titers in SARS-CoV-2 Natural infection

(3) Announcement of results

* Baseline information on the anti-SARS-CoV-2 Spike Protein IgG levels among

vaccinated population and natural infection in Nepal explored, which
demonstrated higher antibody response among vaccinees compared to

naturally infected patients.

» Baseline information on the adverse events of COVID-19 vaccine (Moderna’s

mRNA based vaccine, Spyvax) in Nepali children explored.

* Baseline information on the protective efficacy of COVID-19 vaccine

(Moderna’s mRNA based vaccine, Spyvax) in Nepali children revealed

— 146 —



6 . Self-evaluation
Due to the mobility restriction (strict lockdown) and the vaccine shortage in the
country, the project kick-off was delayed than expected. Therefore, for 2021, we were
able to enroll pre-vaccinated children and follow up them for 1-month post vaccination.
We were also able to recruit patients for natural infection. Despite this adverse
situation, a total of 400 samples collected from the vaccine group (pre and post
vaccination) and 100 from natural infection group. All the collected serum samples
have been aliquoted and safely shipped (in cold condition) from the community/
sentinel hospitals to the Central Department of Microbiology, Tribhuvan University
(PT’s home institution) and securely stored at -80C freezer.
Due to travel ban to Japan, PI could not visit Japan and bring NT assay kits purchased
at NEKKEN. This also halted the shipping of specimens and only 200 samples could be
delivered to NEKKEN virology for further analysis (100 each from vaccine and natural
infection groups). NEKKEN virology is currently preparing for virus-culture based
neutralization assay involving different variants, while we in Nepal are waiting for
delivery of the NT kits from NEKKEN. Alternatively, PI is planning to visit NEKKEN
with remaining samples and bring back the regents to Nepal.
Serum samples will be transported to NEKKEN in a triple packaging system
maintaining the cold chain by commercial shipping or by PI. These sera upon receipt at
Virology-NEKKEN will be stored at —80°C until assayed for neutralizing antibody
titers.
In the new continued Joint Research proposal accepted, the PI will visit NEKKEN with
all the samples (including 3-months post-vaccination) to analyze anti-spike protein
IgG and Neutralizing antibodies soon against the new variants, like Delta and
Omicron soon.
To sum up, we have adequately recruited participants in both groups, and collected
samples including on follow up to 3 months (6 months follow up will be completed this
month), shipped to CDMi. Additionally, sent some samples (vaccine-1 months follow up
and hospital-natural infection group) to NEKKEN for further analysis by ELISA
(completed for delivered samples) and virus-culture based neutralizing antibody assay
against different variants (ongoing at NEKKEN-Virology now). Nevertheless, we
revealed the baseline antibody titers after vaccine as well as natural infection in
Nepali population and evaluated adverse events after Moderna vaccine and its
protective efficacy in Nepali children. We are sending rest samples soon for further
analysis in NEKKEN for further analysis. Considering the mobility restriction and
lockdown due to COVID-9 in Nepal and travel restriction to Japan from overseas (PI
could not travel to NEKKEN), the amount of work completed is adequately satisfactory

as per PI's evaluation.
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7 . Attainment level (circle one of I to IV below)
I (Hardly any of the expected results were attained within the timeframe.)

@ (Although not with adequate satisfaction, a certain degree of results were

attained.*
I (The expected results were attained with full satisfaction.)
v (Even better than expected results were attained)

*Explain your evaluation (Important Note)
Due to Lockdown, PI's travel restriction to Japan, and cold-shipping restriction of

reagents from Japan.to Nepal, some results just obtained and yet to be analyzed.
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Some glimpses of study (field)

Photograph 1: Participants recruitment and blood sample collection, Mithila

municipality, Dhanusha

Photograph 2: Blood sample collected (before centrifugation)
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Photograph 3: Serum preparation and aliquots in cryovials

Photograph 4: Transient sample storage at the local study site until transported to

CDMi
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2021 General joint research report (self-evaluation)

. Research project name : Zika Virus Infection among Acute Febrile Illness Patients and
Peri-natal Congenital Zika Virus Infection Screening Project
in Upper Myanmar (2021-2022)
Project number : 2021 —Ippan—30

Principal investigator : Dr Aung Kyaw Kyaw,
(Deputy Director, Department of Medical Research,
Ministry of Health and Sports, Myanmar)
Joint researcher(s) : Dr Mya Myat Ngwe Tun (Associate Professor, Department of
Virology, Nagasaki University)

. Amount decided : 600,000 yen

. According to documents at time of application
(1) Research objectives
Thus, this study aimed to identify in the clinical, virological, serological and
molecular characteristics of pregnant women with confirmed or probable ZKV

infection and AFI patients in Myanmar.

(2) Research content

We planned to conduct a cross sectional analytic study. Total 1,500
pregnant women who e delivered at Central Women Hospital, Mandalay and all
high risks neonates would like to recruit from 2020 April to 2021 March.
Study area: Central Women Hospital, Mandalay and 550-bedded Mandalay
Children Hospital, Study population:
(3) Expected results

We expected this study could explore the burden of ZIKV infection among
pregnant women and congenital ZIKV infected patients at the study area. Through
phylogenetic analysis, we would like to identify the origin of the virus strains
circulating in the study area at the time of study period. We expected that this
study would provide the data about the congenital birth defect due to ZIKV
infection and this study will be the first study in Myanmar.
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Implementation report :
(1) Research materials, methods, procedures

In 2021, COVID-19 outbreak worldwide and Myanmar also affecting this
pandemic. Therefore, restrictions of travelling, and we could not collect blood
samples from pregnant women to fulfill the objectives of our proposal. Moreover,
unexpected situation was occurred in February 2021 in Myanmar and hospital
shut down was occurred. There was no patients and doctors at study hospitals and
we could not collect sample any more. But we performed Zika Virus and Dengue
virus infection screening from acute febrile illness patients. We collected acute
phase serum samples from acute febrile patients who were admitted at 550-bedded
Mandalay Children Hospital. Collection was done between July and August during
the peak season of DENV infection in Mandalay in 2020. All serum samples were
checked the presence of dengue virus infection by the Standard F Dengue (SD
Biosensor, Republic of Korea) (Catalogue no. 10DEN10D and 10DEN20D) FDA
approval no (632/2018), Batch No FDE1018002-5, Expiry date- March 2021 at the
bedside. IgM capture ELISA and IgG capture ELISA (PanBio, Pty., Ltd., Brisbane,
Australia) to detect IgM antibodies and IgG antibodies to DENV were done on all
serum samples following the instruction of the manufacturer. Viral RNA was
extracted directly from serum samples by using Viral RNA Mini kit (InnuPrep
Viral RNA Kit, Analytik Jena, Germany). Screening for the presence of DENV
was done by Prime Script ™ one step RT-PCR Kit (Takara Bio Inc., Shiga, Japan)
using dengue virus specific primer. Serotype-specific DENV primers were used to
confirm the serotypes of virus detected sample by one step RT-PCR method. The
primers to detect DENV and confirm serotypes of viruses were based from the
previous reports.

The above samples was sent to Department of Virology, Institute of Tropical
Medicine, Nagasaki University and We did virus isolation using C6/36 mosquitoes
cell lines and presence of Dengue, Zika infection by specific primers. Furthermore,
serological tests of anti-DENV IgM and IgG Ab and anti-Zika IgM IgG Ab by
Inhouse IgM and IgG ELISA. DENV genome testing from serum samples using
Real time PCr were done and Zika Virus genome testing will continue. Moreover,
we will continue whole genome sequencing of the isolated viruses and phylogenetic
analysis will be done to understand the molecular epidemiology of Dengue and

Zika Viruses.
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(2) Results (results & observations)

Based on the results done in Myanmar, among 204 patients who were clinically
diagnosed to have DENV infection, 111 patients (54.4%) were confirmed as DEN
infection in this study. Out of 111 laboratory confirmed patients, 60 (54.1%)
patients were male and 51 (45.9%) were female. There was no significant
difference in the sex distribution. (P > 0.05). Based on the PBU of anti DENV IgG,
58 patients (52.3%) were classified as primary infection and 53 (47.7%) as
secondary infection. All four serotypes of DENV were detected in this study and
DENV-4 was dominant in 2020. Of the confirmed dengue cases, 10 were serotyped
as DENV-1, 11 as DENV-2, 1 as DENV-3 and 15 as DENV-4. Of the DEN confirmed
cases, 105 patients (75%) showed positive on IgM capture ELISA.

According to the results done in Virology Department, Institute of Tropical
Medicine, Nagasaki University, anti-DENV IgM Ab was positive for 96 AFI
patients and anti-Zika IgM Ab was positive for 69 patients. Regarding IgG Ab,
anti-DENV IgG Ab was positive for 73 and anti-Zika IgG Ab was positive for 104
patients. Zika Virus genome testing from serum samples is ongoing. According to
DENYV genome testing using Real time PCR, 110 cases were positive for RT-PCR
(25 DENV-1, 14 DENV-2, 28 DENV-3 and 43 DENV-4) respectively. Viral genome
levels were high among DENV-1 and DENV-4 infected patients. Virus isolation was
done using C6/35 cell lines was done and DENV and Zika Virus testing will be done

soon.

(3) Announcement of results

In 2020, screening of Dengue and Zika infection was done from acute
febrile illness patients by both serology and molecular methods. The remaining
will be other viral infection such as Zika, Chikungunya, etc which are endemic in
Myanmar. This study will explore the proportion of Zika viral infection among

those patients.
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6 . Self-evaluation

During the study period, we have difficulties to collect the samples from
pregnant women and neonates as COVID-19 crises and unexpected situations in
Myanmar. Therefore, we could not conduct the study according to the protocol
submitted for application to the grant. But we collected the samples from pediatric
population who presented with febrile illness and rash. We checked the dengue
virus infection and zika virus infection by both serological and molecular methods.
We will continue to check the Zika virus infection (virus isolation, genome testing,
whole genome sequencing, etc) among those samples at Department of Virology,
Institute of Tropical Medicine, Nagasaki University. Although we could not
conduct the study according to the proposal, we can do research on the samples
from routine dengue virus surveillance from acute febrile illness patients in
Mandalay, Upper Myanmar which is the same study area we proposed at the

submission.

Attainment level (circle one of I to IV below)

(Hardly any of the expected results were attained within the timeframe.)

@ (Although not with adequate satisfaction, a certain degree of results were

I

v

attained.)

(The expected results were attained with full satisfaction.)

(Even better than expected results were attained)

Explain your evaluation

Explanation is as in no.6 above.
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Table 1. Summary of antimalarial and cytotoxicity assay
% Inhibition against 3D7 and cell viability using AMB cells_Extraxt #1-134

% Cell % Cell % Cell
#__%Inh. Viable # %Inh.  Viable # % Inh. % Cell Viable # %Inh.  Viable
1 (516 10907 . 35 887 438 69 864  5.09 103 20 9137
1. 2 356 10686 36 788 343 35 70 875 653 3 104 444  96.74
3 (574 10834 o 37 821 6327 71 888 2444 105 86.6  70.80
2. 4 345 10691 38 829 5400 36 _ 72 888 2764 53 106 325  95.02
5 795 10695 39 802 10741 73 877 1901 107 88.6 1420
3. 6 846 10476 - 40 809 10436 37 74 894 2147 54 108 881 1179
7 326 10410 41 682 9873 75 945 354 109 835 336
4.8 185 10262 . 42 298 10470 38 76 918 442 55 110 842  2.94
9 145 10555 . 43 41 10158 77 281 77.25 111 722 87.32
5. 10 243 10048 7 44 682 10254 39 78 115 9926 56 112 83 6.52
11 779 387 53 45 348 10007 79 234 7787 113 589  3.03
6. 12 793 348 % 46 54 10217 40 80 114 9580 57 114 562  2.61
13 815  3.95 m 47 s 985S 81 201 5557 115 196 3.16
7. 14 447 450 %' 48 497 10073 41 82 606 6427 58 116 262  6.03
15 (815 4185 . 49 858 9572 83 338 9475 117 67  93.80
8. 16 599 10048 0 50 826 9390 42 84 266 9266 59 118 811  93.53
17 29 10665 . 51 46  100.16 85 239  94.10 119 812 9071
9. 18 284 10108 52 94 9881 43 8 146 9407 60 120 622  95.15
19 298 10209 53 489 8163 87 868 8546 121 555 9573
10 20 42 10083 ' 54 638 9949 44 88 705 4310 61 122 794 9255
21 875 108.15 55 854  8.14 89 59 9361 123 742  86.82
B 22 881 1034 % 56 888 1588 45 90 49 10356 62 124 778  67.10
23 854 3338 . 57 268 10515 91 328 97.24 125 87 3.45
12 24 803 5442 7058 24 10459 46 92 125 10019 63 126 872  2.79
25 768 434 59 909 17.00 93 105 9438 127 822 178
13 26 738 238 0 60 891 1620 47 94 (869 8174 64 128 871 412 The results are
27 91 151 3 61 174 9964 95 887 140 129 149 10351 average of two
1428 901 1247 T 62 134 9945 48 9 841 177 65 130 14 10176 independent
29 921 2051 ., 63 892 2525 97 627  94.05 131 24 96.46 experiments in
1530 913 2091 - 64 882 1754 49 98 83 139 66 132 124  97.62 duplicate
31 283 478 33 65 604 4119 99 184  94.95 133 844 7937
16 32 756 888 66 254 8372 50 100 119 9357 _[# 134 838 86.78
33 864 10340 67 313 9847 101 245 9255
17 34 847 101.64 68 203 9206 51 102 442  103.19

FHES IR~ T ) TIRBRIEE LGOS EZ BfE L, 1Cs < 10 uM %
BETAKDI L, 2RRICOVWTREBERERLZIT> TS,

% DN

BETRCARBLOEEREITITo TRy, ElRo 2kIcB W THEERE
EEFET L., TORKREAEEZITO TV TFTETH S,
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Wiy = (RERT RERERBIFHER EIET B

)2 UREBRT R¥PERERBFEOZER RFEEA)

£ EE (RERT KRFERERBFAIER KRFERAE)

AN N R RT KRFPBRERBFER KFFE4)

Rl = s (JREBRT KRFERERB SR KRFPBEA)

B O (LS ERFPR BRI 2 — B

300 T-H

MOR~Z7 VT EMMEZ AT EE2ENE LTS,

@ o 58 N A&

1. 2021 #EJE R3) ITHAMEFEICRD 2D, WIEMRROFER LR,

2. £, ML THLEM OB - BRLAZIT V., EEAKOEEEAZITY, BoNnT-
BB DAL FREE 1 NMR, MS 78 XD A7 h VT — X R0 B Mosher 1£72 £

DALFH T LV RET D UREBKR),

3. BoNTALEMITOVWTEFTA~ T U T RBEEZHWTT vt A RIC K DIEMR

M ZATWERS S — R e ofbaWz Ad (Rl KREW .
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@ TN DR

ARWFGE & HEHE T LI, RAFAT L EVE - BV HE Y O & LRy O FEM 0310 A H
PERBH SR R DT ORIBICRE FE LD, o, HEE - BRL
b &S, TNETIZRWHREERLEMEAWORBRANTENIE., Thit v
— XL LTAIERERICORBD ZENTREN, ~T U 7RBASEORBIEDO I
RERBELEZ2LEZLT RIS D,

~T7 VT OFEMBEER X 2@BAEHEX, £72 40 FALUERFETCLTWD, H
EOEREPEHFINIH_E 77 « 77 U0 - Pk EOfEH - B ch v |
INHDOZL OEIFREHRER L0, Fx LEEOHEEDBIFKIZ D) 50
HhTDHIETHENIZL OBEFEEZKS Z Licoennid, EBENEROE TH
BE R E RN TED,

5. FEMHR A
O MFREMEL - Fik - FhiE
R TIEIXF 7B CTHAHEI By v avy (Crossostephium chinense) % hf

TEMEEE L, TOERIZOWVWTERT KD OMLFHEE EIEHTMET -7, 7.
GH SN DALFE S B W R IEIC T MeOH THEHY L 72, 1% © 4172 MeOH il 4% 7> & MeOH
EREELIZOL, MO R D EBEM CORMHBEZITVY., ~F | g
Fo, TH =, KAEE S ESZ, ZZTHELNZESD S 6, —RIIZAE
WIEMERR NS < B EN D & S5 HEER = T /L Al Y] 43 12 D\ T & 5 4y Bl ks
DD Z L L Lic, {bFilky OBBERERIZ Y 5 (Merck), 0DS (47 A
T A7 ; 356X350 mm). HPLC (GL ¥+ = A, Tnertsil ODS-3, 6X250 mm), ~7=
JEPT R A (Jasco RI-930) L Tiro7z, HEEL72(LAEMD AL F L
HIE X, et EERE (Jasco P-1030), #RAMEIL A~ 2 kv (Horiba FT-710) .
WA BI A7~ (Jasco V-520), EZREQ LG IL A X2 kL (Bruker
Avance500) ., @& RREE &SN A ~22 Fv (LTQ Orbitrap XL) #fEfHL7-, D
fin, 5 U 7= A BRSO B I Foe 3R B L OV R L A B AT L T2,
F7-. ~T7 VT EA (Plasmodium falciparum) 279 HiEMEEEM L SYBR Green
HEIZT, Bmptic L CHER L7,

@ AR RR+BE)

e DT hr7ma~ NTT77 4 —IZk0pEAztED, FERIIZ 21 BOLEY D
HEEICk D Lz, Th b ofbaolbafEz ' A7 b FRAERIX
AR NV, BHERIEERIA XY MVTHESTT 52 TREL, 3FEOHBIL
A (1-3) & 18 MoOBEM{LEY (4-21) 287 (bFEMEERIIRBEOZDH

%),

RIZ, "JonibamizconT~Z ) T ERBIC L CEREFM LI E 2 A,
fb&¥2, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 19, 20, 21 (T 100pg/ml O K i
FETEMWEENRR OGN b AR THEEL 2 LEMITAERERL > —
REAWIZ e D AlREtE D R S vz (X 1),
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Parasite growth
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1 HEHbAEwmo~Z ) TR (P falciparum) (ZxF3 2 B 58 80 H) 5 M
@ MEOLE

Two new cytotoxic sesquiterpene—amino acid conjugates and a coumarin
glucoside from Crossostephium chinense

Zhichao Wang, Ben—-Yeddy Abel Chitama, Keisuke Suganuma, Kazuhide Yahata,
Sachiko Sugimoto, Yoshi Yamano, Susumu Kawakami, Midori Hayakawa, Junya Ogawa,
Miona Yajima, Osamu Kaneko, Hideaki Otsuka and Katsuyoshi Matsunami (in

preparation)

6. H Rl

AKIERF I EREE NG CORBENIZFTTELEIAETHRE L, 5%, %5
EMERBEO —HOT —ZIZONWTHEERZITV., Fifiim ok B, A5
TIEHHALED 2 25 DB OLEWITTEYEZ R H U, BFE B AR B 72 B iTE v
fEEMOFRAIKIH L TND I N, EREIILLTFO X512 11T & LT,

UbEo X oic, VIR ESE (&1 & #Hi%) LE#E L TiED T LR
kD, BEVBIREEERABTZENTE R, S8 LEMEFMICE L T ZfEE N
TRTBEfMoTEY, MWHICE > THIERERNEZ FFREE CEIRENEZD
N E U ARERMIEDORERKELEEZ TN D,
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43 (2021) FEE—RIEFEHIEHRE (B ZFEM)

O 4 NBRILEIERYEOREEESE Prototheca JERATIE O IR E

MO8 F & 2021 —Ippan—34

R R F: M I (FTERFEREREZRE X — - B1#)

HFE M HE  Alim Tkerum (FTERFEHREEZMIEE ¥ — - HELEEZH)
&1 & (BRRXRFPEEEZUER - R 708 - 2d%)
B B (ERRFEEE RO - AWEIRE - B30

e E S %300 TH

REERFEHE LY

© W9 H W

a b T HEOBEEIT SR ET IR e T o Vv ERSTEAEMETH D,
HARBIFERLTHEY, HESLHAKTOAEMZERT 5130, Vv, X2, K
BREICERE L TREZETC, Yo N T WEEZSIER T ENDH D, B MTXHL
TH - MITHEMHEEF N, BRFICIESHFEL TV DLT2ORBEOEES L, &
EMHE PR T L TV DGR ICHEREDPGEE L TRIEICE L ZERNH D, BIKD
WIX R IERE, AKREOEE 7 E SRR A AR U, YA & ECRE « B2 AL, B
Hige - WS, 2 KilEans, Al cr Y7 e— - 7% 2 br— XK
WEICBMATHERE L, B REBRLEFEFTICLIIBIEae=—%2Fl L., BEK
BEHECIIRATRVW I tERTIE /v LT L IR TR ENER O T %R
DH, 7u T HIEFMERE D EE T, RO AIFEMELERN RO TR,
AR RIBHREIEIL 2L, IBEHEAO Y VT afbYy =L A hFafy— 7=
F =, TARTIV L BRUVRY —=/L« TAKRT U BREBWEER LIS
XD RFEED TR TS Y,

HBE., KBiX26f, #0959 H Prototheca blaschkeae, P. bovis, P. cookei, P.
cutis, P. miyajii, P. wickerhami N P. zopfii "t s va T HIERF DK
GRS D DS T Wb, EIT P wickerhami & P. zopfii DNIREVMEEZ AT 5
ZERMBNTWVD, 2019 2, KBOKIBRSBEERRZRORLELNSHY, 9 DO
DL L TCBEBMELIZEBEESNEZ?, 209 b 2 FHMEIZE M3 5% 5o AR
X4 ThW 0 P ocookel 13FNFE T P zopfii CLRIESN TWIEEHMEZE AR
B, P bovis (XU T DIERN G O BERRIC L0 B EN SN TWD R, RFEHY
\Z P. zopfii & TH B, FT-. P. wickerhami TIX 1 DD EERE DI B W T
rRNA-ITS1/2 KOV LSU BB T D LA LW S, 4 5 130 iUt & & T R BURL Tl 7z
KOFWE YT, HATHMIRE BEMEICEKGET 22 EnREINTNDE Y, —F, v
DHAFERDOFKETE LTS INDBMR P ozoplfii (21X, WHIRMO A HH
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F72% 2 50 rRNA-SSU OB BAWME SN TWD Y, 7 b7 IIENRRIKE L 7
LEEIZ, AR EAORBEN 0 TRV LIz T, BRESOME I X 2 YLE
LB ENTEYRBREELZBITITLEI Z b ETON TS, DEFANARTEDOR
TELTE LT, IERNOZE R nWTF N7 a— A b BT (cytB) DHWOLILS X
N T2, JREZWHCE D R FREFIEORELRDOND,

Ei L7z 91z, 2019 R IR R DB RESEH IR L &% T, & hREKD
SYEERROTERE 2 R L. BEMED H 58 & 5O 42 E 20 K9 5 %5
MHDHZ LMz, DEORVWRIEFEEZ () BETHIZLEOHMETHSL, £2
T, AMFETIE, ERNMCHRGEEINTW D Bk 2B 8, BmoRE., HKEO S
TR RIRE & B TR OB, KR EMEIR O Ml KA MR A2 52
M52 &T, 7u T HIEOHRBICKSLOEBHERONELZ BN E T 5,

STk

1) EHEM, & ZMEMK. (2017). WERFRBEICL2HIAMEEEES  KF - K TR e M7
a— 2O 1. A, 8,: 27-32.

2) Jagielski, T. et al. (2019). The genus Prototheca (Irebouxiophyceae, Chlorophyta)
revisited: Implications from molecular taxonomic studies. Algal Research, 43.
doi:10.1016/j.algal.2019.101639

3) Hirose, N. et al. (2013). Ribosomal internal transcribed spacer of Prototheca wickerhamii
has characteristic structure useful for identification and genotyping. PLoS One, 8, e81223.
doi:10.1371/journal. pone. 0081223

4) Moller, A., Truyen, U., & Roesler, U. (2007). Prototheca zopfii genotype 2: the causative
agent of bovine protothecal mastitis? Vet Microbiol, 120, 370-374.
doi:10.1016/j. vetmic. 2006. 10. 039

W 78 N &

1) Sy BEBR DU E

TERFEREEFHILE F —ICIERAES N TR WEEZ HIET 5720 EHNS D%
e PR A7 M 5% C & 2 B AL T 0F 20 BT 0 2R W 64 BE BH 8 28 (JCM) | S 5k 5 Al B Iy 2 A8 1
(NBRC) . American Type Culture Collection(ATCC)Z&ESH KRB OMEZEAT S,

2) BEROSEFHEERRBFICX 2 BEMEHT

cytB HE T D one copy house—keeping EinF (RNARY X T —F¥ 1 kN2, f#
ERA, B-Fa—T7V ) it L. DBEKRE O+ REMT 21T, F 1308
RIFKOBREEZITI BEBICHE SN rRMMBREFIC L2 EER L cytBIC K D
DEOBEELREET S,

3) IEHEAIR OV ZENUNDIEWITX T 5 BEZHERER
KX E L CEBERNEEAORK/NMEBFHIERE MIC) 23T 2L L b, B@E
W T2 E R IRNINA T ) == TR B D, A7V —=2 T OG0T
R KFAEEELLED T A 77 ) —2HEL TN D,

4) REFEEHD MALDI-TOF MS A4 75 U — D%
MALDI-TOF MS Z WA DR 2 v X7 ORI L. o D2BEDREZ— <
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Yy F UKD GTENEE SN, BERKan=—2 T T L — MIE
L THSTREEZEDI LN TE DD, BE, Y% A7 AT HAENT 200
UbEolIicBASHh, 5% bEEBER BN, WKBGICBWTH, £
BLRIR PR B & B R ORISR b DSl 2 7, Lav L, HE. FICRIRE
TR ROARLESPMASCHELIY b RELS, 477V —bHRELTVARN &
Mo, B TOREETIZTE> TR,

BEFORIEHDTA 77 —IZHEHRINTWDLIAREHIL | # P wickerhami 1 £
DT D (Bruker Biotyper KRIRE 74 77 U — version3.0) , k0% DELF
BRDZ R E AR NTERRNT, T2 EREL. 7477V —{bLTART
HZEICRY, RKEEZHOWTREFEICERRT 2, fFRavic, fl 2 X885 TH#REE L
THEHREIN TV E LTYH, BEREIRZ 51 MALDI-TOF MS fEHTIZ 23T DA 2 #2703 1
ZTCNWDZENL, DR b Z2ITT RN TATHDL I LIZRDLK I ENTE D,

5) WMAEMFHERFROBM

BHEATRME, RBEEREORAE T, EGEEICEETHMRBEEELT DX RIRE
w2 S DI RPERWERTH D, B LIZEKR O o HERE SRS B E e
WK D Z LIk D AR FE IR O R K OV PR A3 AR S O SRR W L .
FRABECROBERZEH TS, ZNODOFEHREREG LT, SHENRABED Y
A7FHi— L LTELED D,

BUE, TERFEHEZSNEY V¥ — L RIBRFEBEEFII T > a T A1 F
VY —=27nv=7 b (REREEHRED) ZBWT, WEEREEFHEFERZ5HE LT
BHLTWD, 7o b7 HEE, ELSHEEZEMENM TH 50, (EROWIEERE &
TSR R DI 0 AN T2 T 25, RIF DB I L » TRz FRMR O ik %
1792 & T, RERMAETIIZAMBRALLEREEHF L. KBDO Y X7l =0
DERERS< Y 2 IET,

TRIN DR

A TH LN Y AT — 21X, SH%EMAFRINLIKBENIRRE L 725
EGEDOZWNIISHTE D, BON T EIE, MR (AARAMEDER 2% T
E) RO, Fyat At F ) ) —AT a2l "OF L TA AT NED
FWEE (BEZzEL) 2179 TiE,
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2 i

O WFREMEL - Fik - FhiE
[ 1% 2% & O DNA fi# 3¢

BRI FHERZE IFMICHRF SN TW RIS 2 T, ENSCERBEMZEFT 72 &0 & IUE

L7z, MANEFEICOW T e T4V Z iﬂﬂkb)fﬁ(mbtt&)ﬁubf:#
ERNTHoNSmEEMEE2 2 CHEL SH 17T BR2 M5 L7z, BATHF%E 212t -
C rRNA ITS fEI M Y eyt BB AR T DO BHI R K O R AL AEHTIZ LD 4 Bk (IFM 57851,
55549, 62861, NBRC 7533) Tk L Cix, &FONDERRICAEDLEZZLEE (F
[FE) Z#iT-7- (Table 1), ZH O DOELFICHEARFEHRIT IFM OFHKE T ¥ v 7 b
NBA L TuvB, (https://daphne. pf. chiba-u. jp/distribution/catalog)

Table 1 Prototheca spp. strains used in this study.

Former Name Reidentifyed Strain No. Origin
Prototheca cutis - IFM 54820 Right arm, cutaneous protothecosis,
Japan
P. miyajii - IFM 53848" Skin, systemic protothecosis, Japan
P. portoriensis P. ciferrii NIES-2182 Unknown
var. ciferrii = IFM 66834
Prototheca sp. P. wickerhamii IFM 57851 Protothecosis patient, Japan
- IFM 66996 Animal
P. wickerhamii - IFM 563797 Lavatory drain, USA
- IFM 5695 Unknown (human patient)

- IFM 52823 Erythema and subcutaneous nodules, Japan
- IFM 58036 Skin, collagen disease patient, Japan
- IFM 58159 Skin, Japan

- IFM 62653 Blood, Japan

- IFM 62714 Skin ulcer, right arm, Japan

- IFM 62715 skin of left leg, Japan

- IFM 66277 Canker on hand, Japan

Prototheca zopfii P. pringsheimii NBRC 7533 Unknown
= JCM 9351
P. zopfii var. hydro P. bovis IFM 55549 Sewage sludge, Japan
—carbonea P. bovis IFM 62861 Blood, acute lymphocytic leukemia

patient, Japan

(BEFR) TFM: TIERZFEHREEZNIE Y & —, JOM: BALAM BT AN A A Y Y — AW S o ¥ — A
FHBH 7822, NBRC: SAhREMMiH i G N A AT 7 ) w P —k ¥ —, NIES:[H L EBRBTHFJE BT 4 0 R 5t
PR A i 3¢

[ 41 Je sz M R B

BB YIE OWBFIE P DB A br =Y — L (TZ), U A X I (PYR), F=—
FQIN) 7 mruaXxr 2 BRI (CQD) % Stk L T MR A2 1T - 7=, £ CLST
WO(HE) ICHEHIL, 10% cell/mL IZFREE Lo Ml %, 0.25 /»5 128 pg/mL £ T
PBMI 55 CExpE AR L 72 RIE DO I E K3 IS 2R ZHIRM L, 30°C, 48 REfEIE538 L
T, EHRMX O 500 FIZAEFTRAMA SO TWD XK 28 L7,

[MALDI-TOF MS]

PDA B5Hli, 25°C, 3 HIMIIEE LIZEHEKO D, =X ) — ) -FROAHEEIC X
DHZ R R Le, FBRAPE (T0%9XEE: 72 b=k VU/=1:1) IZBWV T,
MM RET 2720, Pba=7 - L) I E—XZEEMZ I —I12hT
oo B 1uL 2707 L— MZH F L, IR THREE, 0.1% Y 7 v4nm
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MEfe KIS - 7 F =M U =3:7T DIRAEETCRMIELa-7 /-4t FaXx
T W (CHCA) %2 1 pL HJE L T dl b S 72, FHAIIE Microflex LT MALDI-TOF
spectrometer (Bruker Daltonics, Bremen, Germany) Z HWTfro7=, 1 7L
IZHDE B8 ARy F3EITD, GEF24BIOMYVIKLHEL, 24 7 —F /1T LI
)4 L7z Main Spectra (MSPS)IZX DT A4 7T VT —FRX—RAEER LI,

BR G R+ 5 52)
(7w &7 7 )& Z il 3 2 5554 o PR3

BATRIN TWDHREEAI e 7 A BIcxT 2 EF0MH (FuE) 2R
BOLINTWRY, 72, TNETHEHOBEEN Yo T I RBICHRFT I
HREITRL, WREBEOD 2ILEMPONREZFROHOBEMEKA D LB X T,
PN O, AR TEALL 4 SORFEIL, gL Lz 7 F~0 i £ I33R
bohnol, M—, 2070 L b EEZMER LT P wickerhami TFM 56379
ThH, WRTEUAFZ I 8 pg/nl TH Y, EEOHEBEAENLEME & IT V272
W, BRI OBEERERTF L, BN AR ONL R T EEWm T A4 77 U~ &
R EINT TDh&E 20,

Table 2 Minimum inhibition concentration for antiprotozoal drugs (pg/mL).

Former Name Strain No. MTZ PYR QIN CcQD
Prototheca bovis IFM 55549 >128 >128 >128 >128
IFM 62861 >128 >128 >128 >128
P. ciferrii IFM 66834 >128 >128 >128 >128
P. cutis IFM 54820 >128 >128 >128 >128
P. miyajii IFM 538487 128 64 128 >128
P. pringsheimii NBRC 7533 >128 >128 >128 >128
Prototheca sp. IFM 66996 >128 128 >128 >128
P. wickerhamii IFM 56379" 128 8 32 128
IFM 5695 >128 >128 >128 >128
IFM 52823 >128 >128 >128 >128
IFM 57851 >128 >128 >128 >128
TFM 62653 >128 >128 >128 >128
IFM 62714 >128 >128 >128 >128
IFM 62715 >128 >128 >128 >128
TFM 66277 >128 >128 >128 >128

[MALDI-TOF MS % flW 7=l [ E R 7 A 7 7 U 5]

MSPs I X BT v Fr 7 J L% Fig. 1IZmRT, cytBEEINC X 5 2B (Fig. 2)
ERHEBEAEOH LT s 7 ARG LNTE, 5% T T4 R T iz L b
FERBEDOMREN ML ETHDLHEOD FEL /L TEBIZED BV MSPs NHEZE T X 72,

%S DN F

ARIEHHE O MALDI-TOFMS 74 7 7 UHEIX, v aFfAanfF )y —RTadx
7 N RERELEB L CEBE L, KIAT 7 VIEARFEXEPIOY =7 H A |
(2022 4F 9 HEHBRK TE) Mo — AR I D TIE,
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Fig.1 MALDI-TOF MS T &

0.05 positions

80

57w hTHRBEOEUT

64

v a5 A (UPGMA ¥E)

P. pringsheimii JCM 9351 (MK452817)
P. pringsheimii JCM 9350 (MK452816)
P. pringsheimii JCM 8352 (MK452818)
P. pringsheimii SAG 263-6*UT (MK452821)
NBRC 7533
P. ciferrii JCM 9347 (MK452796)
P. ciferrii JCM 8556 (MK452797)
P. ciferrii IFM 66834 = JCM 9346
99 | P. ciferrii SAG 206327 (MF163464)
P. zopfii JCM 9646 (MK452802)
P. zopfii JCM 9349 (MK452809)
a7 | P. zopfii ATCC 16533T (MK452807)
P. zopfii JCM 9400 (MK452811)
P. zopfiivar. hydrocarbonea IFM 62861
P. zopfiivar. hydrocarbonea IFM 55549
P. bovis JCM 9354 (MK452814)
P. bovis JCM 9353 (MK452813)
P. bovis SAG 2021HT (MF163468)
IFM 66996
P. cookei CBS 606.66 (MK452793)
P. cookei JCM 8557 (MK452794)
P. cookei ATCC 1652717 (MK452792)

60

P.b SAG 2064"T (MF163449)
— P. moriformis ATCC 50112 (MF163456)

100 [

P. JCM 9640 (MK452832)

a9 | P. moriformis SAG 263-27 (MK452804)

100 | P. cutis IFM 54820

P. cutis ATCC PRA-338T (MF163453)
L P miyajilFM538487

P. xanthoriae SAG 263-11HT (MK452831)

100 | P. xanthoriae JCM 9729 (MK452830)

6 | P. wickerhamii IFM 563797

| P. wickerhamii ATCC 16529VT (MF163459)

P. tumulicola JCM 311237 (MG911719)
P.

FRER: S, REEEIA

%66 B H KEEREFRMRE « FirtE=

NERIE

F. wickerhamii IFM 62715
P. wickerhamii IFM 66277
P. wickerhamii IFM 62714
P. wickerhamii IFM 62653

P. i IFM 58159
100 | P. wickerhamii IFM 58036
IFM 57851

P. wickerhamii IFM 5695

P. wickerhamii IFM 52823

P. wickerhamii JCM 9645 (MK452827)
P. wickerhamii JCM 9643 (MF163458)

ATCC 16528" (MF163455)

Fig.2 7ua b T I RBED cytBEFIIC

£ B R (ML )

2022410 H 1-2 H P&
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6.

ER=EA

SEOKFEHEEZBEL, HETLHEATLZ2W T e T A EOBFBEICH L, WD
RENSHLWT 7a —FICBYMAZ ENTE 21 EOF B HREED T b,
BRAEEREL AFEELARBRLIEER, BER2BRL 70 N T I RB~OAF NIRRT
BN PoT, WTINOREALEY (7aLvF) OEFEEZMx 2 ERKRFITMD
TN, YRO[FHETLHLIN, ALEWTA T T IDEDR T ) —= T &
HTLCTBEAFEEZHA L T E o,

DT - EFR R ARG RO ITNEF S, MALDI FI 27 4 7 F U OJLF £ T
FITTE, BERENELTIBIRAOT A 75 L5byTEETLHZ LT, B
BEECORFAELZHS I ENMHETED, MXERETCELRDPSTLDODBPARA
FTH D,

MRE (T pizO)
I (T PR LUEZERITIIEAEEL Lo T)
() RS B IS OR R T &)
I (PARBY ORREZZET N, W)
v (FARLL LD R R E % T bR

A2 T L7282 H (6 DI TR X THILIXER L TRV)
6. H O mICE#H L-72DEm,
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T3 (2021) FEE—RIERPERE (B SRHE)

MO AR EATEIOANALABLIO YA VR - FHRBEMEAEERICET SR
F DR
MO F & 2021 —Ippan—35

R K & RRREWBERRHIERT - 31 B B KER
L\ A JE A WIREERERAEIIEE 2 — - B wE

wE K300 FH

. HEEREEE LY
O WFgE H B

1980 FAXIZE MY 2 F A (Trichomonas vaginalis) 7> 6 ILET A VAR R I L
(Wang and Wang, PNAS, 1986) O & #l$H & LT, 7 7 /LiE R (Miller et al., Mol
Biochem Parasitol, 1988) X°V — < =2~ =7 (Tarreral.,,PNAS, 1988) 72 & @ J 51 R HlZ
HAETLIUANVAREREINTEL, EF.F /) Ly —7 2 P —ORHRBEREIZLY
INETHLN TR ST T A NV ARRFEEMAEDNL S EIERRERICHFET
DI ENH LN/ - TE 7= (Paez-Espino et al., Nature, 2016), JRHIAE T A L ZFE R
DOBEITFE AL THY  RLTIE A~ 7 U 7 JEH (Charon er al., PLoS Pathog. 2019)
L7 L aEF A (Grybchuk et al, mBio, 2018) 226 b 72 T A NV AR RO o>TW5H,
JFUHR ™ A )V AT Totiviridae 3 X O Partitiviridae D 2 DO A VARHZET HH DD KT
Holed, ZTO2FZHETERWVWHERAV ALV ABFERINTEY | Jih & ol s
FHIFTEHRAE L TOWD AN RIEIND, BRI RERIZZ LWRBRIZE WD T,
HETDANVARZAE L TORELE LTRETHZENRHFFTE S,

JRHR T A NV ACEHT 2RO L  ITBEFEIAZRE LIcbOnE L, JRB T A LA
DOHERERCHE ER L OBEFRMEICOVWTE R INTHITELE LRy, —HDO) —va~v=
7 (Leishmania guyanensis %) (\Z34&+ 57 A VA (LRV2) 3 —Va<v=T7 OREHE
BHEMTLZ RO TS (lves et al., Science, 2011), E NV =+ A icdk4d 5
TANLA (TVV) T 7 ViR RIctAT 20002 (GLV) IEBRREOEES T
DREBEZEMIVDZZLEHALNTWVE A, ZhBPRAORKFEESCEHERHERICE
ABDEBITHICHAL N2> TRV, TV X° GLV IZR LT, R Y A L 2|2
BOWTHHANEZZHENHL NI/ TV BTV TH D, 7o, L LHBAR
HYANZAEBRHBLTWVWESD, ZOBECEER R L OBFKRME, REE~DOEEITE
B 6 ICHERETWZRY,

AR TIE, LT 222 HE L THEEZ LT S,

A FIHRREIVAMINREZREERE L. RRVAMILVLADDERREZEET D,
B AEME P E (NBRC) L OWFZEREEIIC RE S LTV DK 5 DNA - RNA ¥
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ANAEREOICERT D LICL T, FRBICHEAEAT LI TVA NV ADZEMELZI 6
LTV, FIZHEBERBHOFBEFEIZIFTENLEZY, HE2E, Z—XF IR YV —=
% NBRC T“i‘éﬁl§< DEPREEENTWARRFED 1 > ThHH0, AT EHT AL ZANRKE,
OPIIE, BIIED 6 X A4 TICHEI N BB TR E LB T X A B0 7RIS 5 AlREM
ﬁ%éokﬁ)n%fx%J~v:vﬁ7\7/7»%%Efiﬁ_¢4wx%ﬁ%ﬁ
HDHHLOO, FEMERESFA B OERBM G X TWD NBRC # & W CEIMTHIHA Y
4»2%@&?%%@\%@ﬁ%wXE/A%%VTEM¥%MH?~5kF%%ﬁ%
OO NS 25, BT ANV ADOSFERREREIET 5 EHI 2 5 1F
MY JFRBRE AL ALEDOENBREEES TRV ITR S,
B. A3V RBHERAVWTIAMNIR-RREHEEERICEAHLIAFERET 5
INETIHEALLEZFR YA NV AZHNT, A VREGREE R & T A L2 PR R %
ERIL, A v 7 2ffr (hF A7 VT h—Ah - -Tuast—Ln) 2{7H2 LT, UA
IWAEGNZ L > CTEBTHRBOBIET « XN EEZALNCT D, MEMICTEND
DEWRKRTHZ LT, VANARRBZHEHT 2R 155 0IEH T A NV RIGEICFHFEST
LFEBRRTE2RAHT, ZoXocvA A - FREMHAEEREZR5 2L T, UL NVA
LHBORELDDIVIZIEMBOEEAEMIIB I IHRRUVANVABKLE S E
YMFHBREORPICEE TN D D, F/o, ETANREREMICET D5
MR, XETVANZRZENE LEGURREORRE L VWO EFRRE ~ DR & WFT
x5,

@ %% N &
A FHERISMNILREZZFEEREL. BERVAMILADPERREEBET 5,

WA — 7 = Y — g (NGS) TUANARYT ) AERBETDHEEICHBE L 705 DI
HEY ) LAORANTHD, EEF ) DIMEW YT ) LEWHRENZNZD, MEOT A
VAT ) KISy =T 2 T TRHRIETERY, LER ST, UANVRY ) AEFRE
S L<ITmES /) AERETIOILNENRD D, ZHETIC DNA VA VR |ETa
N2 NGS fENT %2 7 A )V AFERLCTE £ DNA O fR7p E LA AbE D 2 &L TRRE S &
o T&ER, —J. RNA 71 /L A%, dsRNA Z i3 % Fragmented and loop primer
ligated dsRNA sequencing (FLDS; Urayama et al., Microbes and Environments, 2016) @ B 3§
R THERBEEICTANAT ) LE2BRETHZLICHIHIL TS,

HEEHE LD ZNETOFIETIE RNA TA L ZADHICEF L TWER, KIFRETIE
DNA 7 A LV AZOWTHRBEZIT O, MR ET DR BKIZEM NBRC IZfRE ST
LR F R kR, F oA b o GAKEE A 4T o CTULET D, BUF NBRC THRE ST
LRBERERL, VANVARROLLO OB EZRHT 5, VAV ARKEOHRIZ L
STIEHFERDO I/ n—=0 7 1479, HiEE O L IIEE - P18 S U721 R %2 8 3
L., VANV AZEHESHE 5, DNase I L - CfEE () DNAZ MR L., 7 RICSF
ST A A DNA TSR LR, U A NVAR DA T LAHHIC K - T DNA % kil
L., Y2 v hH> NGS f#NTZ21T 5, —JF. RNA 7 AL AL FLDS #1795 72, K5k -
TN E NS 72— JaoaR LA HIHIC ko TRBAMB L%, B
— AT LT Ko TR dsRNA 2R 5, KR RNA ORIV —7 7 7 A < —
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((723N—T T X7 H—) 2L, WG K, PCR¥IE#IC NGS fi#T 21795, Z
BT OMATIZE Y #lie Z & K> T, DNA*RNA VA VA ZMENICHRTT 5, 55
NI T ANAT ) ARSI & T — 2 X—=Z2DESE T, UANVRT ) NORFIET
L BB TR 2TV, ZNETHEINTHDE R T A LA L OFEBKBEBRIZON
THLNCT D, £72, BEEOBEMKE TR, FEM, HEARE, ToMmERERELE L.
& T AN ADIENIZONTHRTFT S,

L & RMIEEEE RNA VA LV ARMIETH 2D FLDS Z# W TT TIZHH Y A L A
ERELTEBY, +O72EERBNLTWD, BRI IEFALT 7 AVMEBRIZES T
EViF NBRC Tl 300 #R LA E D i i AR AT BE 72 RE CIRF SN TRV | MM Y A v
ARBEATO ZLICL > T, OB FEIZE N THH 2R T AN AR RO 5 AREMEN
H b,

B. AIVIREMEZAVWTIOSMILR-RHEHEAEERICEADLLIEFERET 5,

TANANKETHERNY aEFRTBNT, ZEHHUR P270 OB ENELLT D 2
ERMEINTND,PI0IFE RN a5 T AR AEMaGMEEmICHES T D7 DICEER
X7 LELTHLNTEY, BRI aEF A0OMB~ORESCHRIEMICEEST L L&
AL TWD, £/o, V7 NAMERBRIZBWTHREZ 7327 P100 OREB&E L HEE L
TWHEORER DD, ZNOOHREIT, HET A VAN E ERBICEESNICHKEL K
ELTWD, 50T, AR ANV A EZBRMLUTKIEL TWDAEEEZRL TS,
L2, ZTNETOFETITERLRICHBRRTZL I, VA NVALFEETITBIT DB ~D
RO LT ST R, KEFECTIE VAN AERFERDO T 27 7
F—LBLOT e T A —LfT28L T, MENICY AL - JREEHEEERICED S
KNAEAZ ) —=2TF 5,

INETOFHA DM TIE, FHEDT T ILVEEE B (UPV ) 12 Sheep Giardia Virus
23 4FEFH (SGV1~4) ERLTWDH Z & x A L7, SGV &Y T 7T IVHiE R 61572
REOI7va—KRICBWT, ZRENICKEGET S SGV O LI ENRHDH Z & &
R U7, 24 SGV1I~4 RNENENEEERNSCENELR D, DT T A VAR HE
PRENTWDAEEME, SV NIE, F VA NLAZH LTI T AEEROHLY A LA
ISENFIET DATREME A RIE L TV 5, RIFETIX SGV YT v 7 ViR O TR 5
s —fbE#EDHTSGVs O BErRE L7 n— 2 bka Bk, £7v—r0
NIRRT VT h—=Lh - TaT A =L EITO, TNODOF I v 7 AEFTILHGEE O
AT R T 5 KR KFEMAEWBRMHIEAT O P R EZEBREITEKET 5, S8BT, Zhtho
7 va—>2v5b RNA Z[EL L, RNA-Seq 2 &k » Tz - REEA LT 5, —Fh., &
F A — AENTIE MS RFTIC L o T, BBX LRI OEREHRD, ZNLDOREREND .
TANA - FHRBAAAEERO —SAHE LN HMREEAMNR A L RIS T
EDXITHEALTEZDN, HHWIE, UANLRICK L TED X S RHERER A2 >0 )
EWVWSAEMFORBIZH DIFFHICEBERIERP T ONDL AL TS, £, 15
SBNDRERIT, HAETA NV A LRFEESCIET AN AZENE LR REOR R & W
ST LW ESLHFEREIC SR N D HERIER L 72 5,
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@ TRINDEE
A, FRERVAINRAZHERL. RRVSMILADHEARREZEEYT 5,

INETOMETERN ) 3T RAETUTAMERNSEHOBFHE T A VAR HEA
ENTVLZEnD, TOMOFHRIZEBWNTHHHA T A VAR I N D A[REENE W,
HEEEOMNBRA LI VANLVAE, TRETHEINL TSI HRA YA LR LEHLT
Totiviridae \ZJ&T 2 b Db H DN, FIHOUVANARL LTERINEDILOLH D, 1
DORBBIZEVWTHEZIDEIICEHRR VAN AN D> TWNWDH T &b, Bl
NBRC IZRE SN TW ORI B LT NNIL I DIZEZERR T A VAR RO D A6
Mhdhsd, CNETIFLEAEDFB T AL AFEIZBWT, RNA VA LAIZERESHRT
TN DNA VANV AIZOWVWTHHE A IND AR S D, R LU A L 2AOHE(LR
MR T — 2 LR B OERE R 2 A DR EMNET 217> 2 Lok v, i@
DERNPYPEDLAEELR DD, £, TNOO/MELEIC, HAET A )L AN B fE
AAE U TORELELTIRETEL2OTIE RV EHGTE D,

B. AV RBEMEZAVWTOSMIILR-RREHEEERICEADLLIEFERET 5.

fERY oS ATIEZe— b L8 ATH, TVV X NINJA virus O iZ—EThH -
o LD L. T 7 AMiBERIzBWNTIZZa— 25T SGY OB R D Z RIS
Ml oTz, THUE SGVI~4 DENEIVEPEERA L BN E R D HDHWT T A AR
PEBRE N TWDAEERH D, SV X, 7 A VAR S 2 R B o s 55 4% % fil
LTWb, HDHWIECRISPR D L5 MEICBITLUVANA (RTZT VAT 7—) I
KT DI TANRAIRERFMET D L0, JRBIZEBWNTS U A L ZPEBRERE P EET S
ZEIFEBICE S 2y, FRo X ) RBEMEEZEAEM O Y A NV RAISEET D T EE,
EEEY ORI R R E R AT 22 LI OB iR H D,

A2 TIL SGV ¢ TV TAMIERAET LY AT A E L THEIET « Z Uy BB %
MW HENT T 5, SGV £ Z TNV TR IV 2 28Iz RIOEEHZ AHIT 2 &
T, BEROICFERARNEDO LI RAD=ALATHEEHAL TWDEINIZOWTERNY RNE
WDHEEZOND, FONTRERE I, PRI T AV 22X 5 E EMaf#E] 72
ON THRBEOHF A NVAIRE ] ROPBEL NI T HMRICER L &y, 72, 5
KT AT AN AL DHEFEEHERO A REES, AT A VA BN L LZFiRBIED
B & W 72 L WE SR ERE I S L RAMFZE & L THD A T2 0,
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T i

O HFEEMEL - Fik - FhE

FHRERDVANILRAEZFEREL. RRAVAMILADRERRZEET S,

CHBY T AT 7 A L % (Noggi virus) D [FEIE & 4

E BT ECIHKDOT T VHEER (WB,IWA, C6, BLWISERK) 7»H, 7=
J =)« 7 mauak/b Az H T DNARNA ZHiH L7=, Z@® DNA/RNA # > 7 umni
tra =207 5T, dSRNA ZfE8 L7z, 7 e — A7 VEXVKE) T dsSRNA %
BEL L=, dSRNA BfER ENT-H v T A RGN —FT7 %7 %2 —% L. PCR #
EAE2&T, 7477V —WELITH, KR —r ==t koT, 2EESEZR
E L7, E L-HEES1L, Open Reading Frame Finder (NCBI) # flV\»T., ORF %
HEE LT,

TIVIORBWHERAVWTOAMINAR-RREBEEERICEDLIRFZRET 5,
- SGV K T~ 7 ILHEE th o {E R BT L
TN T ETANZADHAEAERZTRRD720, 7 A b R JEG- (0.6pm)
RGP TN T E2RETHILERDSL, LOLERL, UA
NAEYT T VHEE R (UPV ) 227 a— b+ 5L, 2~4
DD SGV ZHRFFL TV, K VMR 21T 720, B—0 ;
SGV MR T 257 V7 NVMEREZER T LIVLERNH S, T2 SGVs *
T, 1.SGVIHBYT v T NAMERIT T A N A2 RYL S5, 2. SGVERH  IFREw
SGV BT L T AME RN L AL ARBRET S, L1525 (Portiand)
DEBREZRRTZ, £7-. SGV 2HBETH1-, F L H—1LT )b 122%&7;;5,—?5%
TERNCSGVERT VI NMEREZEE LY N %2, HimiE
TS (TEM) b S b TiTo 72,
a. KPEFERBRE : o/ 2 F@E@TL508, o7 AVHERITEB LW 0 VF—%
e A 72553 7 =0 (Uniwells™) % W C, KPP EHFERBRZIT-72 (K1),
b. SGV [RZE#RBR : RNAKFEM RNA KR Y 27 —+¥ (RdRp) LEEKTHL Y LY
Z SGV &Y 7 » 7OV B R RIS A T, M EITo7 (M 2),

TYI-5-33 +10% ABS, P/S

120h (sA)

change of medium at once

K with Ribavirin (with Ribavirin) 120h (58)
b IW
u L453 with Ribavirin (with Ribavirin)
(_E”}m 2. SYTNEEROUEY SIS,
A BT with Ribavirin TYI-S-33 iﬁu‘%'(%ﬁbf;ﬁ)?)bﬁﬁ%ﬂ}(CU}\EUDE‘}I’J%DD
u L. IBE U, #IBE 1,5,20,200uM ([CR3 L5, UNE
J>%1,3,5,10 HERMNMU. SOTNHEEREIZEUR, 15

24h (18 !
m ERBR LU ALY b2-80CTRE LR,

FKE 54 with Ribavirin

wAEE
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@ MR (FER+B5)
FHRERRIVAINRAZREZEL. RRVSMILADHERRETZEET S,

T AT A4 LA (Noggi virus) D[EE & ¥
b hEFMRKICEETNDS T 7 VEiE R (ISE M 1 2 3 4 5 6 7 8
Pk, Assemblage B) 725, & 6kbp @ dsRNA 728
i En7 (K3).FLDSIC L »T. 2 ® dsRNA <
DERRINERELZEZ A, il A NVA
77 Al (Non-GLV Giardia virus, LT Noggi
virus) Z[RE L7z (X 4), GLV L Li=7
LAET2OOORFBHFEL A 7= HF A
7 AL AKX LRV TH & 4 5 +1 ribosomal
frameshift (IC X > T2 >D ¥ > )7 E (Capsid,
RNA dependent RNA polymerase) 7334 2% &
EZ2bbH, ORF2 iX RARp ThH D LS5
N, Z OELYZ AT Blast 3R The b iltkx 7z b7
A4 TANVARIIET 50 A VA & 40%A i D FHIL
" CdH > 7=, International Committee on Taxonomy
of Viruses (ICTV)D REHETX, # /X7 L)L T
50% A i D ELH LB CTH H & X, Noggi virus
BHRO T A 94V ATHDEEZOND, &
NETIZHLNTWD T 7 VHEERIEY: - T2 7 A 0 201%, GLV (Milleretal.,
Mol Biochem Parasitol, 1988) I J U8 GdRV-2 (Marucci et al., Biomedicines, 2021) T&
V. Noggi virus IZZ 6 & 137 ) AP BiedrZ b, SFHOTVALAD
HRERDEADH, £, TNETOGLY OHEE R D L, 1T & AN Assemblage A

(kbp)
X 3. STISTHOTINBIER UK LU
dsRNA O7A0-RT BT IKEN K.
DNAY-H— (M) . WBHROE&EE (1) &
LU dsRNA (2) . IWA %RO2#%EE (3) B&
U' dsRNA (4) . C6 tkO2&EE (5) BLY
dsRNA (6) .ISE #%kO&#%EE (7) BLU
dsRNA (8) .

1361 3411 6162 D7 UTINVHERBRIZHRELTWD L HITH
g ORFL 4 .. =
o 2 2%, —H T, GARV-2 X Assemblage E,
e 3395 cons o Noggi virus I+ Assemblage B ® 5 > 7 Ui
MTHEINTEH Y, Assemblage & 7 1 /L
.. AAU GAA GAA GAA CAA AZFEICBEEER DY FEICHIHTE D0

Rbosomal LU, LnLARD., ~ORHIEH
AUG AAG AAG AAC AAU ... .

MO AT, TAINVADYT ) NEEH % [F
ELTWHIHEL DRI s, B
Y —_A T AL L. %%
— A BERZDULEND D,

4. Noggi virus 0% J L&,

#EENS ORF1 (Capsid) 8&U ORF2 (RdRp)
ZENTNRUEL. RARp &+ 1 URY—=SIIL—LSTh
NEECBEHETEEZNS.

AIVIRBHERAVWTOAMILR-[RREEEERICEDLSIRFERET %,

- SGV KHH T o 7 Vi th o {E#L
TEM T 24T o7& 2 A, 77 VHER DB 120nm DO EE D E 7 A L A ERRL
FRBHIN TV DL ENHETE (¥5), SGV X7 v 7 Vif oM S 4, K
TR T A0 LW, RIS, UA VAT BB TA0N,. T2 7 UM R TEE LA
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W7 gV E—H IR R Y = v

(UniWells™) Z F T, K A&l B
1T o7, SGV1~4 & TG L T
% a—r b SGV EYERR (Portland)
WA NATERE Lo (F 1),
KAGHE D HEFRIZIE SGVI~4 % # 1w [
K8l L. [EL4% Portland @B IEIZ N %
LEBUITOMLENSDHIEAD, Flo, Lk LIcL 770
HiE o Assemblage L&Y DU A N ADOREBEICFEMENH D
22 L7z, Assemblage & & AZHFE R D A L A DIFAET D D DT DV TITBLBREE
WA, BURFR TR+ R B BN e nTed SRS ORDIMENLETH D,

1. UniWells™7%Z B\ 2K B RER OIS R

#120nm

5. Giardia RE(CHE

SNEIANAERKLF .

Giardia Uniwell SGV1 SGV2 SGV3 SGV4
upv - + + + +
Portland - - - - -

UPV + + + + +
Portland + - - - -

c T VT INVHER RN D O SGV DR E
UNREYCZRMLIEETO 7 7R RY 7T, SGV IERES ol
LSBTV AT CORE, RERERE, SREEOSFHEZEIETHE LGB EHED
Ll bz, Blo RARp FLEIE S W 5,

@ ERDOAF
Bz e L,
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ER=EA

AWFFETIE, & b OFEERARI S /8 S 7z ISE £ (Assemblage B) %> 5 Noggi virus
DEET ) AR ERE Lz, AR E 2 E TORITHIZE 2 WIEIICES LIZkE 3R,
Assemblage & U7 A VW AFEOBEME A HER T DI R ST, R+ HOET AN
RN, A%RIDLRDLIMEEE TS, LrL, ZOLIICFEBAT AL ADSEHIZD
WTC, Fe2y 02 ERTHICESTZZ LiX, SBROWEEZERT S 7-0IC&D
7259 —HT,HBUREDNA VA NVADERZ+/3ICATH Z LM TERNP-TZI L
DIELEND,

A OB TIE, Uniwell™ % AW 72 K ARG R ER B K OV RARp LE A2 W 72w A
NARERBR G FEG L-, LFEOT T VY — LD RIBIILE S R+ OB Tk %
ISHT 2T, IRBE ANV ZADKEEHFERREZITO 2N TE LI LI, A%DFE
BlicolkemseELbND, £/, RARp AEAIZH WA LV ABRERBRTHL VA L
ABRBICIZES o To iy, HARE ORI L OoRBREGETHRFTFOR MRS L, =
DEINT, TAN ARG, « T TN ER 70— OFESLIZER L TV DA,
TORBMVR Y 7 BEMTENIE, UA A - T2 7 VHEE B AHEEAE I T 50
FICEHATEX D720, kAR FIEZERMEL THRR LTV E 20,

ZOXRIDICAMIETITREEIZE S OO, OMFIZER T 572 DIZ— IS ORI
HE7meB 2 TWn5,

ERE (T 222 O)
I (FTENCFRLUIERRITIT LA EER LR T)

() RIS 7% 5 78— 15 0 j 5 5618 B L 7)

m (FPHEBEY ORREZRT SN, MR
A% (PR EORREEZ T o)
A T L7-FH

6. HOFMICHE L= Em
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T3 (2021) FE—RERMERE (H DR

O A VAN ABRIEOZECIRR A B E Liek T ) AT ¢ 7 ZFEHI OB
Ao & 5. 2021—Ippan—36

£ AhE RS (GRRZPEREREOEEEEER BRI R A S

- HEHHZ)
I [F W 98 #F : Mya Myat Ngwe Tun (Rl KFPEVE 202007 7 A L X 5400
- WEHHR)

HH &S B (RIFRTFRZECE KRS ER
GRIE SRR NG S (A SINEUE 9]

R BB (R RS R B o i & PR

A SR R R AL ) B - AR R AR 3 4F)
BRI Gk (IR R 5 KB [ o 38 A A AF 28 B

A SR R R Ay B - 1 AR AR 2 )
15 A39% (Rl KRB IR o 38500 & iF 72 7Y

A SR PRI fg AL ) B - 1 R AR AR 2 4F)
I B (R RZHEFE - 6 F4)
NH K (R RZHEZE - 4 FE)

Ho|

e E FH: 300 FHM
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4, HWEEREEE LY

O g E W
Stepl YANARABYPREDORGFAR—DTICHT LM%

BEDO DA NAEGOFFEMITIZITEW T T LV OREBY R %2 B W7 23 7o T
D0, MR EITOA NN =X LDEL IIARAHOEETH D, 2T, A ATV
JICCHEETEERORBEME BRI T 2 2 & T, X0 EMEICERICET 2 EYYE
DRIERIBO LA F I 7 ABHTE D2 ERMFINRD,

HRMIZIE, (1) VA VAHEEY VR 7 BITHD TRBO RS 7 e —7 %2 H0n
7einvivo £ A=Y 7 (FRA)., 2) VA NVAEGEIANZ TR N T VAR —F — 3%
W HLR—4—8BizFa2FH L7z invivo A A=Y 7 (FKB) @2 508 H OAKS
M PEEBRBE L, VALV AEYYEDORIERFEZ RO A D LD TEDLEMRS A
YISO OFGEEERGET 5, ARGERETIE, I E TICHEE O BN EAMICHZE
EITo CELLHARTHMD TEIEEO EWH LY A /L 2 JRYLIE T o 5 HIE VI f /i s>
JEMERE Y A LV A(SFTSV) Zxt 4t LA A=Y TR TR BT FORYHE
g I G AR
A B

Step2 VANARABYIED Z VA8 T ) AT 4 7 AT HHF%

UTAE . TR (therapeutics) & #Z Wr (diagnosis) # @& L7-EECHLIET J AT 4 7 A
(theranostics) ¥ EH SN TH VY |, fHlx DBFEOHREDOMNESLZE OWE 2 BGEZ K72 & T
MU, BEANCELZERNEDDEHE LR OIHRREZIT) W) —B LEZEN GG
PR CHUGE DO R RIRBOREEZHR LR ADREAICB Z ebiu T 5 (Keek, et
al., British Journal of Radiology, 2018, 91,20170926.), ##¥IC Z /L E TICHEE LN L LT
MR BICID LA CE TR MEREAE W T VAT 4V RETVF 8T ) AT 47
ZEBFRENTEY , FICHABEBTHELY 2 ROESPRESNLTHDIN, VAL ARE
DREGYEEBICB W T HE ARFIEITDIRAO B EER D2 DL HFIND, L LN L,
ME 72 EDOBBEZWIEITINS ODPORRN R0 F 70— 2 HWTERFAR 2RI THD b
DD, TANADOBEBZKIIEICE L IR IBNIL —BORBIC THEINTNDHOD
DHERTH Y . 2P 2 WBEZEERICES D THERZHEOHICIT O FikimiTa< sy LT
WV, EZCARGERETIE, L A ORBRFHCTHRET 5 7 A b R G LI FF 52
MICERECTE D WMIniE#f ke o+ 7 e —7 2 KMeEME LT Z0FEOHEE

—191—



HEFF L CIBRD R A EE ST D720, VY R EOBRBERBEMEERAEEANL-H-t T
AT 4 v 7 HBNOBAZE 2 T\, Y A2 W2 invitro IS K AP A VA RN S | K
YeEE TV E Wz invivo ICBIT 2BEDRICET 228 D T <,

@ WA E
6. BIEME CURIIGE L ABIER & OBRIEZ R LT ZE 0, k. 2 £ Lo
W OO AT WA LIS O FHE OB E b ilE > £37,)

(1) VANAZ R EEBEH L LI HURIA X — 2 7 H OB %
Wl g2 KT A — L TR DR

SESTV Hi 7 /37 T~ 196 07 5 7 A > bl Rh & LT Sl phIE T b
R b BEE O W 7 & O BB RE & I L7 A A — P TR OB % AT O (£
).

R A A=V IR 225y 7 0 — 7 BRR R B R R
i) In vitro FFAM; H#YEREER & 2 U ik Mn AR BUA O SFTSV YL REHR AR

B D W FEREYE D Vero Ml ~DFE A % E BT 5,
i) Invivo 3FAli; Bk 2 2 EEE O~ A2 ER L., ik v
7V D E &) RT-PCR 0L EREGHHI ., et O F R R 72

\ i o IgG, Fab,
Y b Dt 7 N B SPECT/CT #RAlT % 3611217 5 . b,

(2) Mz A N AJEYe~ 7 A D SPECTICT A A —T 7
R 2 T A VA DIERL

Brlp 2 VRV BEH A= RTDUANVABEFOCRIBIIKEFT T —7I10TA A=Y
VI TELLVLR—F B FEEALMEBR VANV AZHET 5, Vero ML 7z 812 EY
S, YRR OME AR LI LA — T A VWV RABIR T OREZIT I,

ARV TR RV B —E A A=V TV AT KOS

i) In vitro #F1ffi; sodium/iodide symporter (NIS) <> herpes simplex virus type 1-thymidine kinase
(HSV1-tk) Z 3 A L 7=/ 2 7 A v A % Vero MEIC &Y S, NIS EE O NalZBl <
HSVI-TK E D 12I-FIAU 72 DO L AR —X —T a0 —T OMViABEE 7 A NV AEYE L O
2R R OGN D RERMBEZ VANV AL -7 e —T OMEEDOREEZIT D,

i) Invivo §FAfl; b L7z VAV A e~ 0 ATEPEEED, E61C (1) Omae
[FARIC SPECT/CT Z Wil 217 5, PFE T, HiRES T 70— 7 % - R o R4
ATV, ELOHLDOFERTANADE A F I 7 ZA%BIFT 20120 LTV 50 % i iRst
T 5,

1B A R O P Y A NV AT B S 2 gt

(1) Y EEER ST HEIRAl O G B L VG Rk

RO TR L7z Mn KRR MO R A 0 5 B | RFIZ invivo 12T SFTSV 72 A XS E A~
BRARPIZHETE T D 3A 28I L, OV AR MR R A~ & BB 5, 0V X, MIn L FERIC
XL —&®ODTPA ICHRERFEAMEEZAE L, Mna OY ICESHZ 2L THEZIZLEAL
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BxnZ e, WHBSBRIBEEA~LEIATE S, OY X8 MEHEM T, KX
X =8 23MeV & FE <, FEFITEBNTIRFRDRPYIFFTE 5,
(2) SFTSV EYHifia~oifs G el M EGMEICE 3 5 in vitro FEAf
OV AT SR A D SFTSV JKH L~ )L D B 72 24 @ Vero fifld ~o o A )L 2R A5 %
ROERZ X EORBLOBKE 2T 2, £72. Vero MilaBE~DOT R b — AFHE
TER<" DNA HEMERAZRCORMERICE L CHLIM L, VA LA~ EWERR 2 EEE
AT RBFI O A7 ) —= 2 T HIT 9,
(3) SFTSV &Y~ v X & H 72 in vivo #EAfh
Ny FEELIAKN D JEYL L X)L DB Ip 572 SFTSV K~ T ZA~DIEFAA D= A L% E D
T A NV ZBHED R IEF M~ OB T M E21T .

@ TRINDHEE
7. THREIND R

I E TIZ BF-FDG X %8Ga-citrate & 7= PET (2L VW . SFTSV % & Tokk & 72 YL JE O
RIEFIE B L 2 REFAIICIE 2 D 2 L ICHZh L T & 7= (ACS Omega, 2017., Oncotarget, 2016.,
SciRep, 2016.), LML ZNEDHFA A —2 0 7132 < ORRYIEIC B L 7- RIESEIR &2
X THWAR BEBRICBITARELRRCYA NV AOEEBZHFRMICIEZ TWE DT TR,
TIT, UANARZ U RIERERRIEA A =D THEIZH NS Z LT, AL ARG
JERIRM oA A=V TIEA~OIGHIC DN 5 & OFEBREHT-, EBEIZ, &I Tun i+ 5
& OILFRBFFEIC T Mn 7 SFTSV Hifk (1gG ) OB % & R M a2iT-7=L 2 A, Wik
72 SFTSV YL L 2 HIg-o/ 72 &~ B EMA R S oD invivo A A —Y 7
e L ToOFRENRINT (2020 4 11 ADBEEFER T VR Y U LI THRE), BET
SPECT/CTIZTCSFTSVD X A F I 7 2% BRI TE HinvivoA A —Y » 7ikE LTORHME
ZRERIIZE L T D,

Flo, HBA DA NAD VR —F —BEFA A= 7F, Vo727 —BRE0H00
WZHS < invivo A A — 2 2 7N CBEBNT 20982317 41 T & 72 (Chiem, J Vis Exp, 2019), —
. NISRHSVI-tk 2 ED VAR =% —BIRFEHWEEETA A=V 70, BB AE
I FIRRCH A EW 2 I v B 4T & 7= (Yaghoubi, SS., Theranostics, 2012), H &5 #& 138
LWULR—=F—@EA A=V 7 AT A& L T 5 Stanford K== Gambhir #F (28
FL, LA A= 7R OB% Z #R T % (Mol Imaging Biol, 2020.)& & Hi2, £4LH
VAT LAORFHEMNEES L, £2C, Tun LS EoFEEICT, MU A LA
DVUVR—F BB ARV TEEBET D2 LT, UA VAR 958 BB AEAT HIF I
BNRDLOEMBERT,

AWML, EWNTHE— EBREW 2 W RET A A —2 v 7 BN AHE7e BSL-3 sk & F] H
L, ARG S E N T TEARNMBIT R EZHEE T LR TEMERD D, M TRBEIX, ¥
ANVAFERPPFRE R L= —ORRCL R —F —BIBE A A=V T VAT AR EDH T
IRERIRTEIN Z R T 2R EH LD TH Y | WISV T A /b AP EEGLAE D A T = X A
fRICRE B2 W ~DIS AN S5,

PR EEH VBRI AR TICEDVANAEPRIED X A F 7 A%
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B 5 BFZE1E % < @S S LT A (Ueki, Nat Protoc, 2020.45)23, 24 5 @ in vivo A A —
DU ZEFRERTHE mm BEOEE LBl TE v, — T, PET X SPECT 72 & D%
EFA A=V 7E, POEOEOH G THLAHET 22 ENARET, EEEDENLTY
D, Flo, MNEIA A=Y U T EBKEGRZHASIEHT A ENTELEVOIRAEAL
TWn5,

Flo. VANREGHED 7 VA | T ) AT 4 7 ZZEAT 507813, 13 & A EHEHIR R
<, FEREMRSBEOREINGEEIND, 2, BIEOT A Y b — 7 FEBRis% TIXFFnH
EMTOR TRV, AIFFEROKEIT., L EMBA~DEEY R OB o B EERE %2 H
WU A NV AFIES~OIEA B RNICITIEAAIRBTHL EEXOND, 2B, 5HOD
COVID-19 BRI L 2 HEA D= AL EENTEY . AFEICTHET 28 E T
J AT 47 AFIRIE, COVID-19 ~D AR MR D> T EHIFFE D,

5. FEhiiRiE

O WFEMEL - HiE - FheE
(1) SFTSV O N Z U ™7 BEIZx T %~ U AHUEDAERL
SFTSV DO N Z U7 EFIZx T HE /7 a—F Hifk (N-mAb) ZEATH14 7Y F—=
DREEREBZATHTRIT, 77 4 =7 4 k8B 7 L HiTrap Protein G Hp (GE Healthcare) (Z
THikzZ R L7z,

(2) Bitk7 7 7 2 v FOfEHR
1. F(ab"), & {EHRL & ofE

v Aar kr—/ IgG (ClgG) & A\ X N-mAb % 0.2 M FEfg - R YU 7 ANy 7 57—
(pH 35)ICIRIEE A L. 7 & H RSB Sk pepsin OEEEE T R U 7 ARy 7 7 — IR & Bk &
pepsin ™ k7% 100:1 (W/w) 2x DOHUR OIS 10 mg/mL & 72 % X H 12z, 37 °C T 100
rpm TR L7275 6 8/16 FFfH s & W72, BUGH% 1 M Tris-HCI /X v 7 7 —(pH 10.4) % I .
pH % 8 £ T L W7,

S 2 Amicon Ultra-0.5 mL Ultracel (50 kDa or 30 kDa) (212 14,000g, 10 4y # =0 L
721 PBS(-) 400 pL Z M2 CE HiCiEO Lz, B 7 A% KxHC L, 1,000g, 2 7[5
L THRMWZEIW L7, SE-HPLC IZ THHR L 72

2. Fab O {E#L L 53

0.02M U vg+ FU ANy 77— + 001 MEDTAJ U @7 A(pH 7.0)IC & 0.02
M & 725 X9 L-cysteine & HIFIAEME L 72 WHIL Ny 7 7 —ZEfL L 7=, Amicon Ultra-0.5 mL
Ultracel 50 kDa % H > C N-mAb Z{H kN v 7 7 — 2R EEE #2 L papain O HAL/ Ny 7 7 —
TR 2 PLiR & papain @ a7y 100:1 (W/W) D D HFAR DR 5 mg/mL & 725 X 912,
37°C TAWMMBIESH T, BUSHE. EBIZKM L SE-HPLC (2 THER L 7=,

3. YUk 7 T 7 A h~® DTPA D A

TRD 25D FIEICTHRFEIT 72,
1) 2.5 mg/mL p-SCN-Bn-DTPA: 3HCI /K% & PBS(-). 0.4 M NaHCO3 # 1:1:2 (VIV)D LT
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A L7z DTPA WWIRAEERI L, ik 7 7 7 A & 0.5 X PBS(-)IC A B #2 U R (AFE o
0.4 M NaHCO; # I 2 7= . DTPARIRZ IR LERIC T 1RefIR & 5 S W7z, ]RE H#.
I i #Z & Amicon Ultra 0.5 mL Ultracel {30 kDa for F(ab’)2, 10 kDa for Fab}% W TR L 7=,

2) 0.07 M borate /N> 7 7 —IRBLERL L 7= ik~ Z 7 A > BT 2.5 mg/mL p-SCN-Bn-DTPA-
BHCI KB Z M A =RIBIC T I3 KRR & 9 S8 72, B L 5 %X LR & REED Tk TR
AT o T,

4. M IEHBGUE S LOHUE T 7 7 2 v b OREG R

DTPA-C-1gG (30 pg)d %\ % DTPA-N-Fab (10 pg) ~ 0.1 M Hifig N v 7 7 — (pH 6.0) %
Mz 7%, [MHnHEb A > ¥ 0 AEHR (5MBQ)EiREG S H, 37°C 2T 30 o MEE L=,
%2 T Amicon Ultra 0.5 mL Ultracel 10 kDa I TK L 24T > 7= . v 7 7 > ZHE K VITLC
(2T H WY O B 7 898 EE K OBURHM B BRI R O J A 21T - T2,

5. SFTSV J& YL it find o> 1

Vero E6 #lifid (10%-10° cell/well) 300 puL/well # A F A RF v o N—(ZfM L, 37 C, 5%
CO; F T 24 A > &% 2 _X— M &1T o> 7=, SFTSV (NB-13 #£)% M PNi{Z 300 pL 1 MOI
(Multiplicity of infection, &Y% HE£)-0.1 O FMHIC TENFVMAEIC Y & 7-21% ., 37 °C,
5% CO; FT36 WA v FaX—var&iTolz, 4% X7 R/ AT /LT B R 200 ul/well
Z Nz 37 °C 12T 30 43 [ o ELALBE & 1T - 7= # . 200uL/well @ 1% NP-40 % /il z., 37 °C
2T 30 /3l OBE WA A 1T o 72, 7o, B AL EE A2 17 O I E B LB D B & AT - T2 4
fa #E DER S RIARIZAT - 72,

6. N HEEE 1gG H D WIIHIUE 7 T 7 A v b & W T RS R

SFTSV J& YL ffifid (MOI-0.01) &> 2 WM RSB I Mn BERRHUIR & 2 W ITHUE 7 F 7 4
>k (*n-ClgG, “tIn-N-Fab)% 0.25 mL (6.7 - 41 kBqg) /% . 37 °C 12T 120 5 fIA v % =
N— L7z, T~ > (20 units/mL PBS)IZ T 2 [B¥:i L. Cell Lysis Buffer M (2 CHl i &
g S H7=, Mgz mI Li=%., vy v 22X D0l E & Bradford 1512 CTH X
I WREOWEZAT VIS 37 B 1lmg M7V OFREDHEFESRE (% binding/mg-protein)
EHEH LT,

@ AR GER+HE)

(1) ™MIn-N-mAb [Z B85 % st

N-mAb Z fEK & L7247 1 —7 (Mn-N-mAb) BH%E 217\, SPECT i 4T ~7- & =
7. SFTSV Y~ 7 22BNV T DR T A ZARS L AFAET 5 I E C s ER AR L,
oA RN R &7 (Figure 1) (Fuchigami, in preparation), —J7 . {KNEYEE V-
W, A A=Y TETIZ3IEHINDZ ED ., SFTS O L 5 e 2P HELT T 2 YL IE O FF
AT 2720121, KNBIEEOSRER EOMENE -T2, £ Z THW T, N-mAb © 7
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ZI A MR EERLTCEORMEERFET O L Lz,

Figure 1. SPECT imaging of STSFV-infected and mock-infected mice using ***In-N-mAb.

(2) w7 A=z hu—/L F(ab'), {C-F(ab’)} i HL

ClgG Z /"3 A AP L | SE-HPLC (Z TH5#f% ., SDS-PAGE (2T HBIW & & DML & fife
8 L 7= (Figure ), FEIEICSMFETIE 150 kDa fHir D /N RO LD FER S v, #BILFEMETH 30
kDa & 25kDa DX ROBZNFIE LT, TDOZ b EMiED CF@ab), 56 Tnd =
L EfER LT,

Figure 2. (a) Purification by SE-HPLC of F(ab’)2. Column: TSKgel G3000 SWx, (7.8 x 300 mm),
Mobile phase: 0.1 M phosphate buffer + 0.1 M sodium sulfate + 0.05% sodium azide (pH6.70),
isocratic, Flow velocity: 1.0mL/min, Detection: UV 280 nm. (b) SDS-PAGE (15%, Silver
Staining,). Purified C-F(ab’)2 (non-reducing condition (lane 1) and reducing condition (lane 2))

and molecular weight marker (lane M).
(3) $L SFTSV F(ab"), {N-F(ab’).} 7 Hl

N-F(ab"), D H & k4% C-F(ab)2 & RIAEIZATVY, SDS-PAGE I THME THLILTWVD
Z & E R LT (Figure 2),
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Figure 2. Analysis digested N-mAb by SDS-PAGE (15%, Silver Staining). non-reducing condition
(lane 1) and reducing condition (lane 2), and molecular weight marker (lane M).

(4) %t SFTSV Fab (N-Fab) o 7

Papain iZ X ¥ N-mAb ® b > P ik N K] 2 Gl lr & & 5 Z & T N-Fab O E# 23 7 72,
L-cysteine & EDTA #&¢e U /N v 7 7 — T N-mAb % papain (Z CTiH{k L 7= . TSKgel
G2000SWx. Column % fl\ 7= SE-HPLC (2 CTH5# & 17\, SDS-PAGE & THEHT 24T - 7=
(Figure 3), Z D #EHR ., FEBEILEKM. BIOFMEM T ITEB W THIRO C-Fab &iEEL L7 E 2
N RPHERINT, EHITMDO N RPN L H N-Fab DA HER I Tz,
FEEWHMECHMMERDLI LN TERLEZELOLND,

Figure 3. (a) Purification by SE-HPLC of Fab. Column: TSKgel G2000 SWx. (7.8 x 300 mm),
Mobile phase: 0.1 M phosphate buffer + 0.1 M sodium sulfate + 0.05% sodium azide (pH6.70),
isocratic, Flow velocity: 1.0mL/min, Detection: UV 280 nm. (Retention Time (R:) of N-mAb =
10.1 min.) (b) SDS-PAGE (15%, CBB Staining, non-reducing condition (lane 1-3) and reducing
condition (lane 4-6)). digestion fragments (Rt = 9.2 min) (lane 1, 4), N-mAb Fab (lane 2, 5), ClgG

— 197 —



Fab (purchased from Jackson Immuno Research Laboratories) (lane 3, 6) and molecular weight
marker (lane M).

(5) Piik7 7 7 x> @ DTPA (& ffi

Win L ZERF L — 2R TE 5 DTPA 2HKOT 2 ) EAFEAESEDID, 4 VT
F T F— M & FFD p-SCN-Bn-DTPA Z ik 7 Z 7 A >~ & DTPA OWHE & D k73 1:50
TR SE S Z LT, DTPA ik~ 7 7 A v b DA %E1T - 7= (Figure 4), 557z
DTPA ERiHiIR~ 7 7' A > h D4y F 1%, MALDI-TOF & &5 41 1C TH#MT 217 - 7= (Figure
5), MALDI-TOF & &34 DO fEH  C-F(ab'), & DTPA-C-F(ab’), ® /& & & fif bk o 71X 780.95
Toh o7, ¥7- C-Fab & DTPA- Fab O & & fif bt @ 7213 borate buffer H T 13 Fffifl ) i & &
e E LI TAR LI AR & NaHCOs iR C 2 R i S &7 Fik 2 I TR L2/
e & TR 1180.073, 549.455 TH o7 b, TNHDK T T 7 AL MEbUR
|Z p-SCN-Bn-DTPA (540.4) 3554 L T\ 5 Z & 2378 C X 7=, DTPA-C-Fab IZ >\ T, Fik
LICTAM LS OITEEER O C-Fab & ™77 p-SCN-Bn-DTPA 2 4y F D 'E & (2 FH Y4
HZ EDD, Fabl %y 712 p-SCN-Bn-DTPA R 2 53 THEA LT b ONE AR L T b &
ZoND, A HFE2ICTAERLELDIE Fabl 4312 1 43+ @ p-SCN-Bn-DTPA 23 fE &
LEZbONREL AR LTS EEZ BN S, DTPA & N-mAb & FEE I L C % D4k
R T E T,

Figure 4. Synthesis of DTPA-F(ab’). and DTPA-Fab.
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Figure 5. MALDI TOF-MS spectra, displaying singly-protonated ion mass region, C-F(ab’)
before reaction (a) and after (b), naked C-Fab (c) and DTPA conjugated C-Fab by method 1(d) and
method 2(e).

(7) Min#Ei# N-Fab ORE#G A & SFTSV B YL Al i ~ o #& & 3T A

Wn {3 C-1gG B L OV MIn £Z 3% N-Fab @ & 1% . DTPA-N-Fab Z fZ i iR A & L CTH W,
[*In]InCl; % acetate buffer TG S5 Z &2 LV ARk %#4T > 7= (Figure 5), filV T,
SFTSV &% Vero E6 #ifid (MOI-0.DIZE ) 5 WIn £k RO IR w3 X O o
N % R E~DOREGEICET 2 RF 21T o 72, BYIIEL, BEE LD R Z1T - 12 B
BILOEERE, HERZ EHE L BT 2 AW, JUiI3E MK 4 Zil T E 720
e, EHFRUEEZIT o TWARWHETIE, MlaEREmOFNROAEZRB#HL TNDH EE
i%ﬂéo ZOFER, MIn-ClgG 2B\ Tik, BEEAE O A EEF L OE EAL - B
HEOWTICE LY, FEMYMAL & SFTSV EYMin & o THARICKE 2B
oo 7-—7 T, 11In-N-Fab iZ SFTSV fi g ~D HLIRHE S 2 11In-C-IgG LY b
AREIZEm<, 52 MIn-N-Fab OIHEGMI~DORGREHLB L THOAEICE WA %
~ LT,

F 7. MIn-N-Fab O IFEYMIC BT 5686531 111In-ClgG & KE< B bholz
23, SFTSV &Y HRIc B W CiE, MIn-C-IgG OFEER L L T, AEICEWVWEARE
R~ LT, - T, MIn-N-Fab |Z SFTSV @ Ma ~FFRAIZHE A L TWVWDH Z ENRRB I
Too Flo, BEZBLIEZIT > L BEICHB T DG RIZE LD OFE L LT, &mwn
fEEaER LD, BELAEOLDORICE W TYS ., YL & el U 72 JE s/ fa ~ o
11In-N-Fab O F B2 AR EA PR Sz, 76> T, 1In-N-Fab |39 Hi i o 3 m i

BHLTWDE NX U NRITEERFREOICERL TCWD Z EDRNRBIN., In vivoA A —T
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THI~D B ORI REME N R STz,

CTHRLOFER LY, SFTSV IZEWTH, N ¥ 7 BIZEIHMBN O BIEE L T
LHOTERLS, ZARTUANVREFREMKRZES LR Lo TMaE LIC@EH L TV
HA[REMERE K, BH L7 N # o7 EH~L 11In-N-Fab W AEAKNTHESTE 2D L&
E x5k, SFTSV EYSED invivoA A —Y L 7HIE LTNZ U X7 BE~OHEEZ NS
L ORYENRB I N,

EEIZEDO X D TR EE~BHL TN EDFEMITWVELTL NI
S TWARWA, 111In-N-Fab %2 SFTSV A4 A =Y 7 H & L TRAT A EELREZT
bDHEZEZONDTD, ABITENEHREOHEMAR A D =X AEIICE T 550 O R 2
LENbs,

Figure 5. Radiosynthesis of **In-DTPA-N-Fab.

Figure 6. In vitro binding of !In-C-1gG and **In-N-Fab in SFTSV-infected (MOI-0.1) and mock
infected Vero E6 cells. Vero E6 cells were processed only fixation or fixation and
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permeabilization. **P < 0.01 (One-way ANOVA and tukey-kramer post-hoc test). Values are
mean + SEM, n = 8.

(8) WEDIHEESLZWMABMNE LT ) AT 4 7 ZAD T8O NI

BYIEE T ) AT 4 7 A~DICHZBE LTERARIEGIEDOERN & L THffsnd b
FAMYUIEEL ATV FUFE R ERERNE LS —
THBEEITW, AR TERE LT,

@ WEORNFE

1 REER, WERE, &F . AKEK-, BEAShkS, 5L s, FEHE s, ML
—wk. URTEARE, RS EARAE T R KA RN, R —

TOT 7 MEEFIREDO O OEFIFAFEOELE (Z208) HKi&H

— U AV AEYIE T VT 7 B E IR IR~ O PR —

PHARM TECH JAPAN, 2022 4 10 H 5 (Vol.38 No0.13).

2. Fuchigami T, Chiga T, Yoshida S, Oba M, Fukushima Y, Inoue H, Matsuura A, Toriba A,
Nakayama M. Synthesis and Characterization of Radiogallium-Labeled Cationic Amphiphilic
Peptides as Tumor Imaging Agents. Cancers, 13, 2388 (2021).

3. Echigo H, Mishiro K, Fuchigami T, Shiba K, Kinuya S, Ogawa K. Synthesis and Evaluation of a
Dimeric RGD Peptide as a Preliminary Study for Radiotheranostics with Radiohalogens.
Molecules, 26, 6107 (2021).

4. Nakaie M, Katayama F, Nakagaki T, Kawasaki M, Yoshida S, Toriba A, Ogawa K, Nishida N,
Nakayama M, Fuchigami T. Synthesis and Characterization of Hydroxyethylamino- and
Pyridyl-Substituted 2-Vinyl Chromone Derivatives for Detection of Cerebral Abnormal Prion
Protein Deposits. Chem Pharm Bull, 70, 211-219 (2022).
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6. H CaEAf
AAEJE X MIn-N-Fab & & R iEMESL & YA I 2 V72 R RO 2 3l A2 4TV, &

OHERAMEEZ RHET ZENTE, —FH T, 202146 HIZHARKFE~RE L7020 |
VR— =B 28 AL Z AN ADOEESCEY~ T A% iz
SPECT REAMIXZER TX e o 72,

7. ERKE (ThuasizO)

I (TN PR LR RITITEAEER RN oT)

() RIS 7% B 78— 5 DR 5 50T B 7e)

I (PAEBY ORFEEZET LN, figa)
v (TR EOKREEZZE T NE)
lAZ FL7-#A

6. HCOREMICFRH L7272 DE
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1. 4y B & BRI REERTIH
MIEES DL EFEEDO D OMBICET2EEY I - —
BRARE 5 0 2021 —A—01
PAfEWIR . &f0 34 8H 16H (H) ~%&fn 34 8H 18H (K)

2. f #£ & : Nguyen Tien Huy
(R RFZERFEBEAR RS « 70— )b~ ZAAFE R - HE87)
ZMANE : 574

3. T B 1,000 TH

4. WRESOME

BAEEZLHIEICB O TR R MEEEUE L LT~ Ly X E S, CIONS & 2 W ik WHO H A
R4, SHBIZICH-GCP A RIA VPREHAIN TS, ZThoDOHA RI7A4iFe b
ERIGUZ LT EFMROMBEBREZ —NICHELZSDO T, TR E TOMREEE~ DA
IZHE > CTW PSS 2 R AICH — L7~ Minimum Requirement & U CHAS{EL 722 &
WCRERE®RP DD, LL, ZOHMERZEONEEY CEL L TWEEIZIES 54
LA WEBENLETH D, £ L TEUTIE, ZOFE¥(RLICIE, IROFBRERITHIICH
DRV D, RESTITRICE FEICHT AFRBRICI T 5 MR E I E S 2
D, HRATITON TS, A REFAZET LD OELHIMIMLOEMES, KEHTES
MR EEDL 2788, KOO BHOHEME S Mb > TELBIEOE W E B EIZ AN R
MEITVD, ABOFEEICO W TR L, £/, ZOESITRICHLARE LT,

5. FEhidmd

AERT, TEFNEOTOOMBICEHT IEERME=—R ] Lo LT, A T4
T, M348 H 16 H~8 A 18 HD 3 A, ikl 84 (5 BAEND 44, ENMND 4
) EsNME 49 4 (D BAEND 33 4. EARAND 16 4) ZEDBHEI LT,

FERCAP-Philippines (7 4 U ' [EH) ® Cristina Torres, Prince of Songkla University
(# A4 E) @ Utcharee Intusoma., Khon Kaen University (# A [H) ¢ Kwanchanok Yimtae
DIEH, BARENOMBEEMROMIRE ~ERLZEKEL, EORWIHEa—X2#EET5 2
ENTE, MY EFERNEFEELTE, MBZESOMR, %E, HiE, F1 74+ —L K-
arter b (REE). FIEAFEOMM, FE, BEg LFETOmBAMETH L, ZNE
X4 HOEZHEMHEICE L TR a3 2T D85OI 72RO O W CTHfE L,
Z DX DT OV THEER LTz,
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10:45~10:55 7 LA~
10:55~11:40 #F7efmPlZ B D %&H L HE (Utcharee Intusoma)
11:40~12:25 A 74 —A5 K+ a2 (Juntra Karbwang)
12:25~13:25 JUF XA A
13:25~13:55 FI%&#H (Kwanchanok Yimtae)
13:55~14:40 Y RAZ « X7 ¢ v M (Cristina Torres)
14:40~14:50 7L A7
14:50~15:50 Case Study 1 : ZJ)L— 75w

(Cristina Torres, Kwanchanok Yimtae, Utcharee Intusoma, #rA ¥ 2 i,
Juntra Karbwang, LGk )
15:50~17:20 Case Study 1: #¥&#ém (Juntra Karbwang, Kwanchanok Yimtae)

(2 HH) 20214 87 17 H (¢k)

9:30~10:00 KBRS/ AR ICE T D mBAOME CELGk )
10:00~10:45 RAEHRPFIRICH T 2 MmEAMBE (Kvanchanok Yimtae)
10:45~11:30 ) IB K OCHESMIZEIC T 5 mBLRE (Cristina Torres)
11:30~11:40 T LA~
11:40~12:40 /NERBFZEIZER T D MmEEMME (Utcharee Intusoma)
12:40~13:40 F > F X A A
13:40~15:40 Case Study 2 : Z /L — 7 &

(Cristina Torres, Kwanchanok Yimtae, Utcharee Intusoma, #r A2 i,
Juntra Karbwang, E[LEE ")
15:40~15:50 7L A
15:50~17:20 Case Study 2 : #&FE (Juntra Karbwang, Kwanchanok Yimtae)

(B3 HH) 20214 8 H 18 H (/)

9:30~11:00 [EFRREMIEZICH T 5 MPERIE (Cristina Torres)

Mz, A 7+—LKarvtvr b, BELUL, RBREZOFIR
11:00~11:10 7L A 2
11:10~12:10 TN —73timHE R D HFE (Cristina Torres, Juntra Karbwang)
12:10~ &7 CElE=)
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CYEDESS WEN T IETe )

Name Country Institution

1 Dr. Maria Salome N. Vios Phillipines Philippine Health Research
Ethics Board

2 Dr. Myrna Buenaluz—Sedurante Phillipines Manila Doctors Hospital -
Institutional Review Board

3 Dr. Maria Epifania V. Collantes | Phillipines Manila Doctors Hospital -
Institutional Review Board

4 Dr. Albert B. Albay, Jr. Phillipines Manila Doctors Hospital -
Institutional Review Board

5 Dr. Maria Karen Luisa | Phillipines Manila Doctors Hospital -

Villanueva-Timbol Institutional Review Board

6 Ptr. Jose Rico S. Domingo Phillipines Manila Doctors Hospital -
Institutional Review Board

7 Dr. Jacinto Blas Mantaring III | Phillipines UP Manila Research Ethics
Board

3 Dr. Cecilia Jimeno Phillipines UP Manila Research Ethics
Board

9 Dr. Virginia De Jesus Phillipines UP Manila Research Ethics
Board

10 | Dr. Josefina Tuazon Phillipines UP Manila Research Ethics
Board

11 | Dr. Marilen Balolong Phillipines UP Manila Research Ethics
Board

12 | Dr. Ryner Carrillo Phillipines UP Manila Research Ethics
Board

13 | Dr. Zharlah Gulmatico-Flores Phillipines Jose R. Reyes Memorial
Medical Center -
Institutional Review Board

14 | Dr. Ida Marie Tabangay—-Lim Phillipines Jose R. Reyes Memorial
Medical Center -
Institutional Review Board

15 | Dr. Crismelita Marifias—Bafiez Phillipines Jose R. Reyes Memorial
Medical Center -
Institutional Review Board

16 | Dr. Michelle Yau-Otayco Phillipines Jose R. Reyes Memorial

Medical Center -

Institutional Review Board
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17

Dr. Pompeyo R. Bautista, Jr.

Phillipines

Jose R. Reyes Memorial
Medical Center -

Institutional Review Board

18

Dr. Juan Maria Pablo Nanagas

Phillipines

Asian Eye Institute Research

Ethics Committee

19

Dr. Gladness Henna Martinez

Phillipines

Asian Eye Institute Research

Ethics Committee

20

Prof. Marilyn Crisostomo

Phillipines

Asian Eye Institute Research

Ethics Committee

21

Noemi Luz Mo jares

Phillipines

Asian Eye Institute Research

Ethics Committee

22

Dr. D. Darwin A. Dasig

Phillipines

Makati Medical Center

Institutional Review Board

23

Dr. Carolyn A. Butler

Phillipines

Makati Medical Center

Institutional Review Board

24

Ms. Imelda Santiago

Phillipines

Makati Medical Center

Institutional Review Board

25

Maria Belen A. Balbuena

Phillipines

Department of Science and
Technology - Philippine
Council for Health Research

and Development

26

Reichel Ann P. Refuerzo

Phillipines

Department of Science and
Technology - Philippine
Council for Health Research

and Development

27

Dr. Angela Du

Phillipines

28

Anothai Pocathikorn

Thailand

Ethic
Faculty of

Human Research
Committee,
Medicine, Prince of Songkla

University

29

Jarruphong Noitumyae

Thailand

Faculty of medicine, MD,
Naresuan

Thailand

University,

30

Siriwan Tangjitgamol

Thailand

Department of Obstetrics and
Gynecology, Faculty of
Medicine Vajira Hospital,

Navamindradhiraj University
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31 | NGUYEN THANH VU Socialist Program for Nurturing Global Leaders in
Republic Tropical and Emerging Communicable Diseases,
of Viet Nam | Infection Research, Graduate School of

Biomedical Sciences, Nagasaki University

32 | Yudai Ozeki Japan Graduate School of Biomedical Sciences,
Nagasaki University
A member of Department of Emerging Infectious
Diseases, Institute of Tropical Medicine
33 | MOSES LORENZO AKYEH Republic Graduate School of Biomedical Sciences,
of Ghana Nagasaki University
34 | NGUYEN THI THANH NGAN | Socialist Virology Department, NEKKEN, Nagasaki
Republic of | University
Viet Nam
35 | MD MAHMUDUL HASAN People’s Department of Stem Cell Biology, Graduate
Republic of | School of Biomedical Sciences, Nagasaki
Bangladesh | University
36 | Gerald Kiboi Nganga Republic International Health in KEMRI, Graduate
of Kenya school in Kenya
37 | Akihiro Inano Japan Clinical Research Center, Fukushima Medical
University Hospital

38 | Yoshifumi Saijo Japan Graduate School of Biomedical Engineering /
School of Medicine, Tohoku University

39 | Zanaa Ankhjargal Medical Philosophy and Ethics, Gunma
University

40 | Chiharu Tateishi Japan The executive office of ethics committee,
Osaka municipal Univercity

41 | Liu Wentao Nagasaki University

42 | Nie Han China Nagasaki University

43 | Nguyen Van Phu Thang | Socialist Department of Tumor and Diagnostic Pathology
Republic of
Viet Nam

44 | Dr. Sumonmal | Thailand Physician (Gynecologist), and a member of

Manusirithaya ethics committee at Watchara Hospital,
Bangkok, Thailand

45 | Adewuyi Sunbo Nagasaki University

46 | MAO Zhan Qiu Nagasaki University

47 | Xu Qiang Nagasaki University

48 | yarob ibraheem Nagasaki University

49 | Akar Stephen Nagasaki University
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w3 (2021) FEMERSKRE (HOFHE)

1. 75 B 4 BNEESRT EE R
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R, vrFy, BWEREMMEVHEND ETICEFELY OEMERITENRS Y, £ 212X
SRR BN RD HAVE T, RIEPFE R ICH D 5 1LHICE O RITREZ I I Ao
TRREFETAIBZE, SiNE Db ~ORENLETT, AN IWHE L TTE D
DO RRER, MikA2EXHZY L L, BmaMEL CTNAEETFLE T, MEAER
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DTT, KK, MMRELERBIZI - SDOE ST ERDLIGHTHY , HFEFLHABETITE -T2
S BRAELZMEBEEZ FE2HFoTBYMFTBEWVICEMT L2072, TORDHEA
WCHETHZ b0 ERHA, B, FEREIZEZD OO0 HITVTNHERS T ENTX
FHA, FEBABEOLLWDL BRI DLDEHEIE., TRLENLOETZROMMO &
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No. | Name Country Institution

1 Chitr Sitthi-amorn Thailand | Chulalongkorn University, Bangkok, Thailand

2 Hiroshi Kato Japan Nihon University, Japan

3 Hitoshi Sasaki Japan Nagasaki University

4 Ichiro Arai Japan Nihon Pharmaceutical University, Japan

5 Juntra Karbwang— | Thailand | Thammasat University, Thailand

Laothaborn

6 Kenji Hirayama Japan School of Tropical Medicine and Global Health,
Nagasaki University

7 Kesara Na—-bangchang Thailand | Chulabhorn International College of Medicine
Thammasat University

8 Kiichiro Tsutani Japan The Institute of Seizon and Life
Sciences, Japan

9 Shusaku Mizukami Japan School of Tropical Medicine and Global Health,

Nagasaki University
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10 | Shyh-Yuh Liou Japan Ono Pharmaceutical Co, Ltd, Japan

11 Sonoda kengo Japan KM Biologics Co, Ltd, Japan
12 | Tsuyoshi Kihara Japan Depertment of Shionogi Global Infectious
Diseases Division of Tropical

Medicine, ,Nagasaki University

13 | Yamamoto Hiroshi Japan Clinical Reserch center,Nagasaki University

Hospital, Japan

14 | Yoshimasa Tanaka Japan Nagasaki  University Center for Medical

Innovation

[WE 2 — 2 O]

Module 1: Introduction
Recognize the concept needs of PRD in the medical and global view of health

(Day 1) March 14, 2022 (Monday)

09:30-10:00 Welcome address and Objective of the course
Professor Dr. Juntra Karbwang

10:00-11:00  Overview of product research and development and stakeholders
Professor Dr. Juntra Karbwang

11:00-12:00 Key medical and public health issues, and the need for new products
Professor Dr. Kenji Hirayama, Nagasaki University, Japan

12:00-13:00 Lunch

Module 2: Drug Discovery and Development

Session 1: Discovery

Describe the pharmacological process for drug discovery. Identify the process
to protect intellectual property.

13:00-15:30 History and overview of drug discovery:
History of drug discovery,
Drug target and drug modality,

Conventional small molecule drugs and biomedicines
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The role of biotech companies in drug discovery
Professor Dr. Yoshimasa Tanaka, Nagasaki University, Japan
15:30 -15:45 Break

15:45- 17:00 Immune checkpoint inhibitors, Cell-based therapy

Professor Dr. Yoshimasa Tanaka, Nagasaki University, Japan

(Day 2) March 15, 2022 (Tuesday)

Session 2: Pre-clinical Development
Describe the process of pharmacological development

9:00- 10:30  Overview: Pre-clinical study requirements for human clinical studies
Assessing of Drug Safety: The role of toxicology
-Objective and Type of Toxicology
-Exploratory Toxicology
-Regulatory Toxicology
-Toxicity Measures and Toxicity Test
Professor Dr. Tsuyoshi Kihara, Nagasaki University, Japan
10:30-10:45 Break
10:45-12:00 Pharmaceutical Development and CMC
Professor Dr. Hitoshi Sasaki, Nagasaki University, Japan
12:00-13:00 Lunch
13:00-14:30 Pharmacogenomics
-Anticipated Benefits
-Polymorphisms in Drug Targets
- Polymorphisms in ADME
-Pharmacogenomics Testing
-Pharmacogenomics in Clinical Trials
-Examples
Dr. Shyh-Yuh Liou, Adviser of Ono Pharmaceutical Co,Ltd,Japan
14:30-14:45.  Break
14:45-16:15 Biopharmaceuticals
-Development of Biopharmaceuticals
-Type of Biopharmaceuticals
-Issues related to the use of Biopharmaceuticals
(Antigenicity, Stability, Drug delivery)
Professor Dr. Tsuyoshi Kihara, Nagasaki University, Japan

—213—



(Day 3) March 16, 2022 (Wednesday)

Session 3: Clinical Development

09:00-09:30  Overview of clinical development
Professor Dr. Juntra Karbwang, Thammasat University, Thailand
09:30-10:00 Investigational Phases of Clinical Research (I -1 V) and Study Design
Professor Dr. Juntra Karbwang, Thammasat University, Thailand
10:00-10:30  Clinical Development Plan
Professor Dr. Juntra Karbwang, Thammasat University, Thailand
10:30-10:45 Break
10:45-11:15 Regulatory Framework
Professor Dr. Hiroshi Yamamoto Nagasaki University, Japan
11:15-12:15 Pharmacokinetics (Non-clinical & Clinical)
Professor Dr. Kesara Na-bangchang, Thammasat University, Thailand
12:15-13:15 Lunch
13:15-14:45 Patents in Drug Discovery:
-Publication vs Patents, Patent system, Type of Patent
Professor Dr. Hiroshi Kato, Nihon University, Japan
14:45-16:00  Break

Session 4: Traditional Medicine
Underline the importance of traditional medicine in PRD

15:00-16:00 Introduction of traditional medicine and its role in modern age
Professor Dr. Kiichiro Tsutani, The Institute of Seizon and Life

Sciences, Japan
16:00-17:00  Regulation for traditional drug development

Professor Dr. Ichiro Arai, Nihon Pharmaceutical University, Japan

(Day 4) March 17, 2022 (Thursday)

Module 3: Vaccine Discovery and Development

Session 1: Discovery

Describe the principles of basic immunology. Describe the process of vaccine
Discovery

9:00- 10:00 Historical overview of vaccine Discovery, and Vaccines for infection

control
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Professor Dr. Kenji Hirayama, Nagasaki University, Japan

Session 2: Pre-Clinical Development
Describe the process of pre-clinical development of vaccine

10:00-12:00  Vaccine platform Technology and Adjuvant Development
Associate Professor Dr. Shusaku Mizukami, Nagasaki University
12:00-13:00 Lunch
13:00-14:00 Immunogenicity and protect activity
Safety assessment: Toxicity test in animals: regional complications,
Systemic toxicity
Associate Professor Dr. Shusaku Mizukami, Nagasaki University
1400-1415. Break

Session 3: Clinical Development
Describe the process of vaccine clinical development

14:15-15:00 Assessment of pre-clinical information

Director, Kengo Sonoda, BM Biologicals, Co Kumamoto, Japan
15:00-16:00  Clinical development plan

Director, Kengo Sonoda, BM Biologicals, Co Kumamoto, Japan
16:00-16:15 Break
16:15-17:00 Dose selection and regimen

Director, Kengo Sonoda, BM Biologicals, Co Kumamoto, Japan

(Day 5) March 18, 2022 (Friday)
Module 4: Good Clinical Practice

Describe the concepts of GCP, Recognize the principles of Ethics in research
and the functions of the Ethics Committee

9:00-10:00  Concept and principles of Good Clinical Practice
Professor Dr. Juntra Karbwang, Thammasat University, Thailand
10:00-10:45  Principles of Research Ethics and Ethics Codes and Guidance
Professor Dr. Juntra Karbwang, Thammasat University, Thailand
10:45-11:00  Break
11:00-12:00 Responsibilities: Sponsor, Monitors, DSMB
Professor Dr. Juntra Karbwang, Thammasat University, Thailand
12:00-13-00 Lunch
13:00-14:00  Clinical Data Management
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Professor Dr. Kesara Na-bangchang, Thammasat University, Thailand

Module 5: Post-registration Activities
Describe post-registration activities for medical products
14:00-14:30 Overview
Professor Dr. Chitr Sitthi-amorn, Chulalongkorn University,
Bangkok, Thailand
14:30 -15:30 Improving the quality of new products in health systems:
An international network of rational use of drugs
Professor Dr. Chitr Sitthi-amorn, Chulalongkorn University,
Bangkok, Thailand
15:30 -15:45 Break
15:45-16:45  Post-marketing product vigilance
Professor Dr. Chitr Sitthi-amorn, Chulalongkorn University,
Bangkok, Thailand
16:45 -17:30 Stakeholders to be involved in making product development
work for the intended beneficiaries
Professor Dr. Chitr Sitthi-amorn, Chulalongkorn University,
Bangkok, Thailand

17:30-17:45 CLOSING CEREMONY

[z YU 2 b

g

Name

Abeer Fawzi Eltuhami Medani
ASHURKEVICH ALTAKSEI
Awet Alem Teklemichael

Dr Krishna Kumar B

Elizabeth Ajema Chebichi Luvai

Emmanuel John Tabilin

Hsu Thinzar Maung

D[N | OO ||| W N |~

Joseph Tee

9 KHINE MYA NWE

10 | MOSES LORENZO AKYEH

11 Mutantu Nsele Pierre

12 | Ng' etich Japheth Kibet

—216—



13 | NGUYEN THI THANH TAM

14 | Normalita Eka Pravitasari

15 | Nundu Sabiti Sabin

16 | okino shun

17 | Patrick Mukadi

18 | Rajib Acharjee

19 | Rhanee L. Salvado

20 | SICHA STIRATHAMRONGLERT
21 | Su Myat Han

22 | Thanawat Khongyot

23 | Thi Thanh Ngan Nguyen

24 | Tomomi ichida

25 | Too Edwin Kimeli

6. B R

SRMAEIH 4B (H) ~3H18H (&) o5 HM, A 74 CHEFBEICLDa— A%
BAfE L. Al 144 (D BAENL 34, BRANL 11 4) &23ME 24580, AT
bIEHE BV ESERME LT,

7. ERE
I (PRLIZREITIZEAEENL Do T0)
1 (RiITE 2 B IR O EEH T Shi)
I (THBEY ORREZET ST, i)

<> (P F DR % 50T 5 i)

A2 N L 7= B
6. HCOFMIZEHE LI DA

—217—



—218—



L

/T







S 3 (2021) HEEENMLSEEILRFERE (B CFEAM)

B4 =7 TRAL TV DEREE « BSREEOJRIKE O &R ETFR, AR
TR Gy R AT
PR S 0 2021 —Kyoten—01

—
mm

2. R #F #wITs (TERFEEEFNERE ¥— - B ¥ —K)

LFEFEE - RAGEE (F - EHR)
s (A - #EBER)
mfEoh e (A - HEHHR)
e (A - Bi#)
Bii C. Christine (Kenya Medical Research Institute (KMRI) + Chief

Research Officer)
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r =7 EWNO Nocardia JEDEFIZDOW T, HITERKNEORAEEZHL L T, EisT#F
WriZ X 20 R 7R 0B L OERBEZ MR EOLBMEREMBITT 5, S OICEERD
BEEEREICBS WV TS, 0 FREMRDES ORI EE FZ T 25,

@ TR DR

FETIBILAVERICED FERERBROBRONERRIT, TNETITLHER - fmHE
KU OHFH, (> Z—Fy b E EEETRY EF o, HMOANXIZH ER5HT
iz 5% Aan6 L, QOL oM EICEBRL TS/, 5% b, TNE TOMRRREL
EfTHRE LT EHEBERE EICHERD EOE, <A =2 %2 BORE 2 ik i1
TXRERDZLICEVIZ, F=7 23 LORARKIIBNT, BYWOIEEGY, £ FERE
JROE R B O oy B, EEAEZ @ C T, Y 27 2L, TOMRICHEMKTE 2,

5. FEEIRIEHAE
O Fn 3 (2021) 4 S & i (2 %9 2 S it R I

1. r=7OFWH» S oS iz Aspergillus niger BIERE DR E & HADEEIKF L OB
BEor BiERR & o g

INETHTr =7 EHTEWHERORR LR, b MNCAERIEFEELELET D
Aspergillus niger BT % 7y 1 RMH), TBREFANICHET 21T > TE 72, 2T E THHEICHH
& TW5 calmodulin, b-tubulin & 7 TIIREMFE & XX B SN D 0 IEICE 5 FE
WD ENHR L, 2T 27/ 228 LTZBIs 112 X5 RHHHZ. calmodulin
BRI K 2 R B TR CTh > o oIS D FEOFBINFEE L 2o 70,
FETRELIIRERLIEMEN, AARORE, BKrOoBiSh/e, &56I12 STACEY (#K
DB D DNA B2 MW T, OS5y IO E) MrzEL7-L 2 A, fx
3HIIMAET HDMETH T,

2. T HMTINVE L= Oh B 5 Y

KEMRI frlgofffzes & FE T, y¥=7 KM TCINE L-FEYIcBW T, JvHOBHE %
Eii L TWb, F=7THFMTNELZEZYWIIBWNT, hEEOBREEZERLIZEZA, 7T
T XV, TESVUELICIIEEMIE COBERRENE N, W EFEOHYRER, B
MEL DOT v T L— 7 Nk i Loitokitok 7283 - 7=,

3. MENOHDHESNT-ERHORE & ©EEATRE
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RO HILTWD F oxysporum N5 7 FE = U DREAEKIT RN o T,

@R (FER+55)

1. =7 OBWN» S S vz Aspergillus niger B DR E & HADEEK I L OB
BL oy BiERR & o bk

SEFEITHARERICES LD T, F=TEKEDUBEZIToTc, T DR, Aspergillus
niger B O35 « FEICHEH STV S calmodulin Bs 1 HAMIZ X 5 R T,
BEAAE & bt LT, R HIfMETIEZ2 WA, ZHETORY 7 A& F VT R T IEBEm
LB O HER D3 IEREZ B LT,

AHEFE 1L, Species Tree And Classification Estimation, Yarely (STACEY) #Ei2 X 5.
B DB D DNA BH 2 VT D X5 & I REOHETE 21T - 7o, HIEDFEMIL Fig.
1 2~ L7,

Fig. 1. Species Tree And Classification Estimation, Yarely (STACEY) %

Varga et. al (2011) (% calmodulin &1x 12 & % R ARHT C Aspergillus niger clade %
10 WREICHE L. T OBREFE O RE STz Silva et al. (2020), A4, =7, H
AKO5yBERE (IFM #8) .NCBI % &k, Silva et al. OfEHTEE &t 276 #6205 caM, benA, rpb2
R ES OB ARV TZ 126 #£ 2 78R L jModelTest2 7 /L &2 i L TEBE # E# L,
STACEY £ CR#MMANT 2 Ehn L 7=, #iR% Fig. 2 1T 7,

ZORERTIL., TV E T Aspergillus niger clade 1X 10 +a &EE X HILTWZDY,
STACEY i CHRHEMT Tl b 0f%E 3ICH AT HMEETH - 72,

TR DRERN 2R CREZ R LIc e, RO RE L RBa, o/EToRmE
W RDR &g m O EN S | A niger & A. lacticoffeatus & XA S L T2 23 STACEY
ETIERZ o 2 fIFFE & CHl S T,

L%, SORDIMFPLELEZ LD,
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Fig. 2. STACEY 1 TR S fihi

Fig. 3. Aspergillus niger & A. lacticoffeatus & O e 5
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2. F=THMTIE LB O ©@EGY%

KEMRI Fijg Oz & hF T, r=7 KM TNELEZED BT, I HEORTE %
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BHfE R4 Table 1,2 ICRT, 777 bx v, 7E=U U & HICITMEEIE TOIEYR
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2o ZOMTIZ, 777 hx2 ., 7E=V b HEEN Lo ®
25D bivic, °

Table 1. ¥ U 7 /L H O Aflatoxin &

I (ppb)

Hi dsk REN- LOD <5 5.1<10 10.1<20 >20

T Ak B B 2L b "
e 203 69 (34.0) 27(13.3) 25(12.3) 32(15.8) 50 (24.6) 9.6
TRER 198 113 (57.1) 24 (12.1) 24 (12.1) 15(7.6) 22 (11.1) 2.96
i1 128 99 (77.3)  10(7.8)  6(4.7) 4 (3.1) 9 (7.0) 1.98
Nairobi 128 77 (60.2)  20(15.6) 19(14.8) 10(7.8)  2(1.6) 3.52
Loitokitok* 21 8 (38.1) 1(4.8) 2 (9.2) 0 10 (47.6) 15.1

s 678  366(54.0) 82(12.1) 76(11.2)  61(9.00  93(13.7)

Table 2. > U 7/ fumonisin &
#FE (ppb)

Hi Ik LN LOD 0.1-<4 >4 -
A BdE A Bl fE LA b

i 70 56 (80.0) 11 (15.7) 3 (4.30) 0.417

FRER 161  69(42.90 90 (69.2) 2(1.2) 0.84

[ 121 (;11'17) 9(7.4) 1(0.8) 0.145

Nairobi 113 94 (83.2) 18(15.9) 1(0.9) 0.192

Loitokitok* 21 2 (9.2) 13 (61.9) 5 (23.8) 2.582
&t 486 (§:.23) 141 (29.0) 7(1.4)
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3. BEIOHBESNI-EEORE & H v EAGE
1) BRENSSBEESNT- Fusarium DOFRIEE 7= v & EARE

=T HEHFA v EOERE» DSBS RRE A S BRF Lo, ZOK R, Fusarium
DNESHIZBE < v (Table 3).  F oxysporum (EFo-1 s FE 5 TRE) BNES5ETH
- 72 (Table 4), HAREWNORE O B SN D EFEOME N & IXRR > Tz,

F oxysporum %, WEWWIFEE T, BEFEERRKE L L THEHE, EETHY, IEHEY
E=V U EATSH, £ 2T, Fumonisin inducing liquid medium 30 mL % 200mL ® =
7T A AN RBEEERE L. 7 HH-25C CHiER % L7z (2% ; Lopez-Errasquin,
et al., J. Microbiol. Meth. 68:312-317, 2007), B RAEx 7 4 VX —A WL, 1 L/ 7 a~
METERBERFORZE=V OBt EI T, EHIC, 7E=VVELABRETFIZ 7R
HZ—IZBT D fum6b, fum8 Bint DO EZ1T -7 (% ; Dawidziuk, et al., J. Appl.
Microbiol. 116:1607-1620, 2014), % O, R L7 16 i 4 BRICFB W\ T fuméb, fumé8
BT INTZN, 7E=V 2 EAT DKL 72 0> 72 (Fumo-V Striptest (VICAM)
s 2 L CER., B rTeEdM 0 0.01 ~10 ppm),

Table 3. (FEREE O O EH D 4y B

i B (%)
Fusarium 79.7
Mucor 11.9
Acremoniun 54.2
Cladosporium 69.5
Alternaria 66.1
Aspergillus 32.2
Penicillium 27.1
Yeast 47.5

Table 4. FEREE) O v HE S 4L/ Fusarium
F. oxysporum 16

F. chlamydosporum
F. keratoplasticum
F. equiseti

F. pseudonygamai

F. solani

= = = DN DN DN

F. temperatum
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2) BREEN B4 EE L 72 Penicillium DOFRE & H EmEELRE

=T EFA v EOERENSSEEI N Penicillium (2B WT, XV U AR OHE
LB FE A 2 — T 5 isoepoxydon dehydrogenase (idh) i&fs ¥ DA % PCR THiH
L7- (Fig. 4), =T O#E%., P griseofulvum 2 ¥&. P polonicum 3 ¥IZEB W T idh &l ¥
R S,

Table 5. (FEREE O 0t vz Penicillium

fil o7 BiERR 2L
P. crustosum 59
P. chrysogenum 14

P. polonicum
P. lanosocoeruleum
P. rubens

P. griseofulvum

= DN W W g

P. glabrum

Fig. 4. Isoepoxydon dehydrogenase (idh) i&fs 7 PCR 2 X 5
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PDB o~ 7 32U A&EMATZAEREH 30 mL 2 200mL @ =/ 7 7 X =22 Ai, kB A
R L. 5 HIE - 25°C - 220 rpm THRZE: & L 7= (5% ; Dmbrink-Kurtzman, et al. Int.
J. Food Microbiol., 98:241-248, 2005) , 3k 7» b FEfe — F L CHRE#W 2 it L. HPLC
WAV Y ot EIToT-, ZORER. P griseofulvum 1 B33 U > 166 ppm % £
LTV,

F 7=, Czapek * yeast extract broth 30 mL % 200mL ® =4 7 7 A 2|2 A, W %
L. 10 H# - 30 CTHiER#E L7= (% ; Kuroda, et al., Toxicology, 311:216-24, 2013),
BEENPOHBR- T LV TREEWEMHME L, HPLCIZCY M) = OB 2T 72, T Ok
R V= EREATLOIRIZAVWIEE R T,

QR DNF
ST, REORE, WX o7,
6. HCHHH

AKX E L LT, Aspergillus niger B FEIZ 5T, STACEY 1k TR %2 5 it
L7z, ZORERTIX., 2 E T Aspergillus niger clade [ 10 fi +o EFZ 2 b TV
2. STACEY Ik CHRMMHT TN O OFEE 3HICHEG T HHER TH o7z, HEROBER
REFMCHAZFN LS G L OMHEZS %R, SORDIMHADPMLELEZIOLND,

F7-. KEMRI Filg ofseE L LF T, F =7 KHTINE L=V T AL, HEERD
EH7 77 XV, TESV VORI ET T, EORR, =7 oMk T LT e
YD RPN ELL Y I8 TFHY A ZFEMIZORN D, 62, FTEICAFLEREYOD
Fusarium, Penicillium|Z3\\C, HER I EEHOELGE, VT HEAICEDIBET %
Et L7,

ARFTHICEY PELTWET =T ~OEMB SRR D oTn, =T EHHNOFf &
BRSO REKREFERH LT, 2oz ERS S, K7 e Y= 7 NS iwst m
FBUVERLTWDLEEZD,
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I (S h 31 2 i L Ty 7Zeuy,)

<:) (FEhFtmE B0 ER L TWZRN,)

I (EhiztE BV HEREL TWD,)

v (ERFHE L EORERELNTWD,)

FEliAE F L7728 H (6 O CRHME TR R THNITEK L TRW)
EEREIIHHIBE, JHBRICERBT 22N TEX N, MXERICES T, 72, FPES
NTWEEEY VRY T LA (BYEMIE T a— )L pry NI —7 T 3 —F 5) BNan T
DIOHFIEERDVRBRICEL o220, “EhitBE EBVER L T\’ & 3 E ik

L7,

8. &3 (2021) HFREEHITIRILHA

e X oy FHNAHEE T A2 AT 4 AT HAE -
+H +H M
(N2 0 1,206 1,206
(GE =) 0 4,437 4,437
) A v ANy B
(F% 1 &) 0 1,857 1,857
S Y a2
7 0 7,500 7,500
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SF3 (2021) SEEEALSEEBILXRMERSE (B 1)

—
g%‘

BE 4 o) A akR— hE&HAWVT HIV-1 subtype A/E 7 A )V AKYTEDEFEB LW
T 7 F BB EIRED T2 O BT
REEZE 5 2021 —Kyoten—02

2. R £ FH:
W OFESC (FEAKYEE bL bua oA RRERNFEE X — - =T HfR)
LRI TR -
ATH VEE) (FEARKRT KRZFPEEAEMBFIEE - HEHER)
At 2 (FEARRSY b b be A VRPRIENIEE o Z — - FrfEaEAD)
UTH EH (FBARKE b bL ba oA L RBERPEE X — - BifEikdN)

3. ¥ #:7,500TH

4. HEEREERLDY

O#fF 78 B 1

WR 7 V7 THifT L T\ 5 HIV-1 CRFO1_AE (subtype A/E) X, HATHITL TV
% subtype B ® HIV-1 &I ECHEN R > TEY, Zbo HIV-IIZH T 50 7
FURVBEIE DRI L subtype BIZXT 5D E TR~ TLBHEEZLND, £ T
E72+5 ﬁ#@?é#’b’(b\fcﬁb\subtypeAlE (D%L BEREFRIT o Z O 0 A L RTHET B A
HEME T MRS, HLA OFBETICRIETTRESEL, XM TN 4125 DE
SRR CO ak— K TY Z L — h LE-BEEZHNT, VA VAZW, REFENS
HEICK VT2, 2000 R AL T, subtype AIE KT 5= A X T 7
FURIBEBE O RICHKIETEZ DL ) R L ER ST,

@ 78 N &
2021 4 ¥
1. N ABBRaR— b TO A JETICHEEE 25 HLA (BT 5 a5
T # iz D fi# A7
(1) 4 F TIzfiENT L T & 2 HIV-1 subtype A/E overlap peptidesiZ %f3 2 THIE X i D T
— X 6, HLAWE 7> 152 protective epitopes% & A TU) b overlapping peptides%
B O MWICT& 72, £ 2 T20214 £ 1%, protective epitopes% & A T\ 5 overlapping
peptides# 75 % VW HLA-A*11:01 % 20204FFEIC5| SR & T 21T 5 & & b, FRICE
VWHLA-B*15:02, HLA-C*08:01IC 2 i &2 T, LN Ot &3 %,
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1) 2020 2[R & L 7=HLA-A*11:01(Z4#) 3K L 7= epitopesiZxf L T, [AE L 7=epitope

R SLE) 22 T AR O A 8 2 ELISPOT assay TR L, M4 v A L2 & (pVL)I L 'CD4T

Mt (CD4%%) & OB Z X, protective epitopes Tdh 5 AL NI T 5,

2) [AE L7=HLA-A*11:01%) M protective epitopes#i 172 T cell lines# /E#L L |

HIV-SEI S RE 72 & 2~ 5,

3 ) overlapping peptidesNIZ & F 4L TV 5 HLA-B*15:02, HLA-C*08:01(Z#H L 7=

epitopes % [FlET 5,

4) [AE L7=HLA-B*15:02, HLA-C*08:01IZ 13 L 7= epitopesiZxf L T, epitopefs F i)

72 THIE O F %2 ELISPOT assay T L., M 4 L2 & (pVL)E L O'CD4ATH fd £k
(CD4%t) & OFHBEZ FH ., protective epitopes TdH 5 N & NIZT 5,

(2) N FF A THATT B HIV-1 @ protective epitopes N TEFE 1 5 WEHEL B o figHr
1)500 4 @ HIV-1 subtype A/E @ E Y3 O M4 % v T, HLA-A*11:01, HLA-B*15:02,
HLA-C*08:01 ¥ % #: protective epitopes WD — 7 = A #47\, BROZEM %
THARD, O OERNERG THENS ORERBEERTHDI0E, T T O HLA
L ORI 2TV L NTT D,

2) HIV-1 subtype B ®JE¥H TR 515 HLA-B*52:01 ([CHH R4 % Gag280 #hfir 2
H (X, HIV-1 subtype A/E OEYH TR o7 HLA ICHBEAL7ZER MR 6N D, Z
®D 2 5@ HIV-1 subtype J&YIE T, 272 > 72 Gag280 FifL DA RN ERE S LD+ % B
LT DTDIC, TOERNEEL L5205 T RO 21T 95,

2. NI AEBREaaR—FTOa LT F—F HMEORENT

1) 2021 X, RI4EEICS] 26X IDU O EYE o i #E vRNA & V3 ko 2 L& 7
Z—fFr a7 5 L & bIT, RIFGFRFEREFHINHTN M T L0 & o ILFRFZE & LT,
BABGECBS T 2ttty —7 2o —2 AWM &2175, 2) ZHETORE
7o, R & X4 UANADIREGELE T, ELTWD CDA BB 7y RERD
AEEERBVEB X DN, T2 T, Y X4 U ANV AT v — 2 BRI S LT IE B
O, AV —HEMELTHFELTND RS VA /L AHK HIV-1 Wi i &, 4 vRNA 72 5
ra—=V7 LIOWF B X4 7 e —2 DX ATl A D, ZOXF A TS
NERETANARIZB— D X4 A NATZE—0 RN, EPOXH572CD4AY 7w |
T D2 E T35, 2 &V | YT 5 CDAT Ml & R5/X4 7 A L A & D B
R LMNZT D,

2022 ) DL

1. N ABBEERaAR— P TO A AETICHEL 5 25 HLA ICBHET 2 MEESEME
T ¥l B D AT

2021 FITH 6T Lo A R o s, EERICRHFRN T MiaoRakic w2s
G250, 2022 FEIZARERRTTF RE2/ER L THRD, SLER T A VA 2R
LT, BERBICER VA NVAEEMIEZZBB L2V LNIT S, 2D O ND,

— 229 —



T F U MER & 72 D PUREL O R E ZAT D,

2. N)AEEREaR— FTOa v F—FH MO

2022 I, X4 E RE AL AZ a—rOfiafsmMAE L TW5 env fEHlk O
WIEZAT 9, £72 IDU LIS O HIV-1 EGFER]I TD R5 & X4 U A )L A DIRA Y O 58 JE
ZHER L HIV-1 2R TORAGEEDHE~OEE 2T L T E 7% A4 7 AIE
LA CORBGEIOMEE & O %2179,

@ T I DR
1. N ATBBERaF— N TOTA AHTICHESY 5 x5 HLA CBHET 2 MREEE
T #8 a D fRHT
BEIZ 2020 - EEITHT 7270 HLA-A*11:01 s T fifla~ v h—7 2 ZRFEET 5 2 &

NTE, 2021 FEITET ZNLOHF NG | EYF ORIKETIEEREICEELZ 52, =4
AHEATIEFEIZ B 592 T # A2 ( protective epitope FFF 1 T MilE) D[Rl E & A A 5, fifHr
THLEODOMRY 7 VHBICIRELTEY . AR /BLNDLEEZTND, —H,
HLA-B*15:02, HLA-C*08:01 #) 3 protective epitopes D [EE & [A U S5k TIT 9 A3,
BEWC— o Fr Bl HLA-B*15:02, HLA-C*08:01 5Pk epitope DRIEN TEXTE Y . Zh
© % protective epitopes D[EIE S AIHETS & B 2 TV 5,

2. N) A EEBEaFR— FTOa Ve E—FHEOMBEN

2020 EFE DR BN ) A OIEEHE aR — FTO IDU OEYE#H TlE, RARKRENS
WZERHALMIR > TS, BlEHE 2021 FE LMK A2ESCTZLICED, BRE
R DOBEZ LD EIZHAONICTE D, £, Zh O DRAKREF OB 5. R5
P X4 TANVASNDBITORFEZRLNICTE D2 LRI ND,

5. FEMRMAE -

A3 (2021) A 5 fi F I kF 9T D FEHE R

1. =4 XEITBIEICE ST 5 HLA-A* 1101 FRE TR F—7DRE
WEAEFE 185 44 @ HLA-A*11:01 B 1% @ 17-mer peptide cocktail (Zxf3 % St % il

RO ED T 7 T AT F RIC, A REATERIEICE 59 5 HLA-A*11:01 #) 5 ¢%E T

M2 NS I, ZOHRTI0EHDO I 7 7 X7 F RiZxt LT HLA-A*11:01

FRMICKIET 2 THREAFEINTHWDL I ERHALNI -T2, SEEIT, Z0h

7T NAWNICEEN S HLA-A* 1101 M T o F—7%2FE L7,

2. = RAEITREEICEET 5 HLA-B*15:02 FARME TR b —7DRE

HLA-A*11:01 =t b —7 L [AERIC, = A XHEATEMLEICEE S5 3% HLA-B*15:02
FoRE T MWD & PRENDIXTF RO 7TV ERALNCL, &bl
© HLA-B*15:02 #j % THild & h— 7 ORIE % 1T > 7=,
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3. R F A THAITT D HIV-1 @ protective epitopes N TERE T 5 KL B O ET

FECRE L7 HLA-B*15:02 #) 5 THIfA = v h— 75D 7 A L AT — 7
VAL, BROEBEENBETCVEINZHLMMNC L, SHICZOEEMN, T
MR DOFERRIC 5 2 D BB 2 fiRHT LT-,

4. N) A EBEaR— P TOa LS X —F OB

R R E BT DRy — 7 = U — T 2TV, RE & X4 7 A L ADHAF
DTz, W —7 = —Z HW\WTIT 9, Rb & X4 U A /L ANRIAFE L T 5 JE i
WAL T, 20 FOMFEZHLNITH, T TIC—HMOMEFICEL Tk X4 71
AREGE 7 o — BN LT, S DI OJEF O MR K vVRNA 2265 6407 R6 U A
VAW E DX AT EITV, REUANAEENE S o — v b ERT 5,

QR R R +E%)
1. = XEITEEICEET 5 HLA-A*11:01 R E THE= b —7DFE
0RO T F KA 7 7 uizxt LT HLA-A*11:01 # siME I SO 37 2 T AR 3 7538 &
TS Z LR L7257 bulk T cells & T, HLA-A*11:01 # 3 M T fia—
VN7 DREEIT>oT, ETXTF RO TLOH D ED single peptides 25T
L& FHR, i L7z single peptides @ truncated peptides Z{E®L L., ZhiZx9 %
THIROKIGEZHRXT, T —7%2RE L, TOKRE. 4 F¥ED Gag peptides & 6
D Pol peptides 75, HLA-A*11:01 # M T/l = F—7"ThH o5 Z & 2P 50
L7, oo h—7 4R THMAIEX, HIV-1 subtype AE 7 A /L R % YL X
MR ERETELZ LWL MNITL, VANV AN THEE L7z B F—7"0
PURBRIN TV D2 ENREINT, ThboE h—T7ICxt T 5 KIs% . BIERN 80
4 @ HLA-A*11:01 [EMEBRE T2 L TR0, ZhAICZ Y nWFnoz e h—7 8RR
T RIS = A XEATEIEIZBE G LW AR, onicTtE s lBbh s,

2. =4 XEITEBEICEE T 5 HLA-B*15:02 MR THR- ¥ N —7DRE

4 4 ® HLA-B*15:02 homozygotes @ HIV-1 subtype AE 7 A /L 2 &Y O PBMC
Z . Elispot assay Z FHH\\T, 35 /L —TDXTF KO 7 Tk T D% il
R, ZORER, 21 MEOXTF K7 T LTHRLS L - ATRIGE R LT,
Elispot assay Ttk Z /R L72 PBMC & X7F KU 7 7 % HW\WT, PBMC 83 L 2
NoHDOXRTF KB 7T WIZKkT 5 HLA-B*15:02 MO T Mg OFE 2R A7z, Zh
SEOXTF R T WK T DG % ICS assay Tl L7z 2 A, 5 FBEOXTF K
717 T Tk L C HLA-B*15:02 ¥ fitE T Mifa # R C& 72, I Z b o T flfas &
@ single peptide (TS L TWAD AT, S HICHMELZ R L7 17-mer peptides @
truncated peptides Z{EfL L C, 2 H6DOXTF NIZkt32 TMIROKIGE @ L, =
ER—7ODRIEEZIT>T-, TDFEFR. 2 5D Gag. 3 2D Pol (N 2 (X 10-mer & 9-mer
@ superimposed epitopes). 1 2D Nef =B h—7DRIENTE/=, T bD=x
R — IR R 7 T MiRIX, HIV-1 subtype AE 7 A /L R % Y X W 7=l fin % 3855k ©
EHZEEHOMNIL, UANAEEMBEANTHREEZ RSN TWD Z BRI, 2
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NOLOTE =767 5%, BAER 80 4 @ HLA-B*15:02 FEtEHE CTHITA L
TEY, 2R vnTFhno=oe h—7R R TMESA T A XHETEEIZEEG LTV
MmN, AL TEDHLEEZ D,

3. REF ATHAITT D HIV-1 @ protective epitopes N TERE T 2 KBEE B D REH
N A THAT LTV % HIV-1 subtype AE 7 1 /L A2 L T, 6 2 HLA-B*15:02 4
RKETE N—TE D — 7 = A& LTz, Gag, Pol, Nef D=t b —7 (L, £
ZiI 359 4. 370 4. 380 4 OfENT L. HLA-B*15:02 BtEE L atEH %2 ik L,
HLA-B*15:02 (GMEHICERE L CWAHAERZFE Lz, TOFMEE, PolTY9 D=t h—7
DO5FHOVMNITICERLZL DN, HLA-B*15:02 [FEHICERB L TWVWD Z ERHL
Mol (K1), ZOERTE h—7 (PolTY9-51) (272 3 % PolTY9 45 %1% T
fo OB A T2 & 2 A, PolTY9 (2% LT 5 EFREZREMNME T2 B8 0oz
(K2), 2NOLDORMOIKTIZLY, ZOERTAVARRRIND EEZ LN,

Pol 2661

p = 0.002323
100

50
= Nonl

@ TY9

404
= TY9-5

30+

20

10

Pol266 variant (%)
a
o
1
IFNy-producing cells
among CD8+ T cells (%)

0 1 1 1
1 3 10 30 100

Peptide concentration (nM)

B1502+ B1502-

X 1 X 2

4. ) L EpgEa R — FTO I L7 X —F| AR

BRI I E @ 41 filtf CXCR4 FIAME D A L AR &7z 19 Bl o | &
A (R5+X4) 7 Bl % & te 16 JEFI 2 # O, V3 fHIKO R ALY — 7 = o —fif i &
1Tolz, FEFR, BABRIIEWTTTIZHLNE R TWEERSILSNCE, B2 D
LM ELTRER X4 VAN AREMBEER SNV TWDIERS (K3) DT ERPL
melpolc, Flo, XA VANADHDOEMEE X SNTIEF TS, v~ F—HLH &
LTRSS UANVAREMMPHFEL TCWDHN RSN (K4), kitfky—27 = F—D
fEMT 225, HIV-IIZRRDZBEZATLEME LTERSNTEY, ZOPT, bok
HLZEDOREOAERREICHEIGL TWDALONRINENTAY Y —EMED T ERRE
SEhtz, BEEBHICBITS2RE DL X4~DAAL v F 2L I REFENEELTWS
ZERHEREINT,
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3 B B % Y X4 X4 vALARYLIE B

@R DN
A L FE R
1. Zhang, Y., Murakoshi, H., Chikata, T., Akahoshi, T., Tran, G.V., Nguyen, T.V.,
Nguyen, Gatanaga, H., Nguyen, K.V., Oka, S., Kuse, N., and Takiguchi, M.,
Effect of difference in consensus sequence between HIV-1 subtype A/E and
subtype B viruses on elicitation of Gag-specific CD8" T cells and accumulation
of HLA-associated escape mutations, J. Virol 95: e02061-20, 2021

6. A Ak

HIV-1 &Y E T HIV-1 #5271 CTL =& h — 7 ORIEIEX,. = A XOJFREMAITZ 1T Tk
2, A XU F U, HIV-1 585 IEORBICLEETHDL, L LAENLHEER
Tt h—7LLTRIESNZH D (Best defined epitopes) D Ix & A Eid. HIV-1 subtype
B2 CHXDb DT, HIV-1 subtype AE YLl TOMHTIXIEF 1207 BIIEE TIC
L 17 FFE L oA STV 9, Best defined epitopes & L THESINTWDHHDD 10%
KT b, Al X hFAEEDH- Subtype AE VA LV ANFHITL TWAERMET V7 T
BEFE A%\ HLA-A*11:01 8 X O HLA-B*15:02 O ftE O = v h—7 %2 &b T 16 F¥HE
ZRIECTE 2 EICLY, 4% Z oo HIV-1 F 521 CTL % AW 7= iF 78 O B 6 4 5
ZAHTENTELLEZZTCVD, FRBENALOZE F—7HROTHIZON, EOx
B — IR T MR 2N e 2 (RN © HIV-1 O B8 5E % 58 < J1H] T & TV 2 #2417 -
TEBOH., 25T LY HIV-1 subtype AE & %3 T#] ¥ T protective epitopes % B
LT E D, 2O XD ITHaME SR ONFFEREBUI B L CITFEMETE O T &8 D OfE R
o,

a L 77 — RO O N Tk, RRIEHE Y T ©, iy —r =% —
ZHWIBTICL Y BEEREO LI VFEMAREEZHLNZILD22H D | 5% EOFEMZR
KA OLNICTELEEZEZTWND,
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8.

e
&
e

I (EfEFE W 2 5 L TWh7en,)

| (FEhztmE BV R L TWnun,)
(EHHFEE B EEL TN S,)

I\ (Ehigtm Ll EORERELNTWD,)
FhE T L7=E/A

6. H CalAfi (CFLH L 72 72 0 4 W

A3 (2021) FEFITIRIIAE

- FNAEHEE T A A 4 AT HE it
TH TH TH
(ANH-#) 0 2,580 2, 580
(G ) 2,500 4, 370 6, 870
(%1 #) 0 550 550
#t 2,500 7, 500 10, 000
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