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HRES: BATIE 2020 FIZFREAIE YT - SV EVIDBEEN S EN D, CNETRRANAMFT
OxtERIEIEKOONTIVS. BATIIEEIMNILRIZEZN\AATOIZHEZT, EETIF> LC16m8 A&
EINTLVA. LC16mS TR T 2 DLAEWNE 3 DT H/FU (ZEHEHABL) O—DOT, EFMIZHEE
INTWVD. AHRIITIE, LC16m8 DA -Re&M, £EMR LICET MR EMGT HEE0I2, BED
DFUDEEEBEDHYE, BEINTWEIDIFUPEEINDTVIFUDREEEDHYFERPNG
T—RIZEDVTREIL, BEFBITRICET HIRELTFLHDH. INOEHMRBMEL THELNEESNT=.

H R EEE] (WHO) M EE T BB 1 L AL E 9% (Advisory Committee of Variola Virus Research
Committee, ACVVR) ICEWWTEEVAIAMNANGNEN\AATOICEET 2ER/IEINTINS. F=1H
REETIFD MVAD, Fiz, OAMIILRAEELT, KETIEIIADAILREE TPOXX® [Arestvyr” (ST-246)]D
BEMNFIRSN D EMNRESNT-. IELEMENSBERYIRVMILRAEERT SAELERSN, ThhE
BEYIAILRABRIZENBBEZ DL TEERINT-. LC16m8 THFUIERIZKBEEIAILAIZRT ZHH
HIAZEENDBOOLNDLZENFHESNT-.

LC16m8 ZHAMEZ D OF AR A—ELTIAT B=8I1Z, HE AT E{K (Bacterial Artificial Chromosome;
BAC)IZyO—=247L, ZTHh LM m8 %#1)H/\1)—TES m8-BAC VAT LMDHEILLT=. ZLT m8-BAC
VAT LEFRALTREEDEEICHREGFERENDEEICEAT ERATLEHILIZ. THAA)TY
AR (ECTVIZRNWTYIREZKREL, TOERIZ m8 ZE T, AR, KRN, FIRNIEELTIL—FEDOR
REUREFERIGEVLH I ENTRIN, —EBOEIEETIIBRERMRIN RSN
LC16m8 M EHIRELREMERME (BU%1:10 £/, [REE:5 /) (&Y, LC16m8 DELMEEREMEZHEZRLT-.
F1-, LC16m8 % 1 EiERESN - AVEIEREEC DL THELEEER, EEJYFY LC16m8 (&, KETHK
F RESNTWSE 1 tHROEETVF ThHhD Dryvax EREED Y ILEDAILAIZH T B HFFEE
HEE AT DI EAVRIESNT-. LC16m8 #EIE, MARIEET HETF—UH A XD PHPKRELLC16mO E (medium
size plaque; MSP) DHIRERE DI A ILAAHIRT 5. MSP (L bor BIZFD 1 EEREKEZRHITHEEIMIL
ATHY, TOEED/NNF—2IE 1 BEEBAD 4 BEEASE, BHHLILEHHNHOTLVSD. MSP D HIRSE
B\ 3—2 DREFEREERGEREA RS —I IO X (NGS) BT EYBONS. MSP M55, TEXH
MSP Z4&H 3 B EERI PCR HEZBAFEL, LC16m8 ¥REFTED MSP i AITTaEELT-.
HILEDAILARFEIANILADENZHITEHEEEMNEMLTLNS. 2018 & 6 AMhbardRFHEIE
(DRC)IZT EVD #ATARAEL, D EVD F#1T(E 2014—2015 FIZFH7 7 HTHRELT- EVD KEFERITOH
HEREL TS, EIREEEMRZERTIE, 2019 £ 9 BIZO/ )L AMEH MEAZD —BREEICR T R EBRENR
b, REZDHRE, TOH-HDOHENEREEHFTLHENT, BREKOHLIHRT VI RE—TERRARE
AFEL=. 5%, BEMOHLI—BREAKEANT, ChETEBINTE—ERLEEOREEZE LY L
LDITHRLTZY, ERETEGO > I-hIARRIEEZ BHELIZVT 2 FETHD. BEMBEERALV-IMILR
DD FEDRERETHoTz. TRSVAIVR, SYHIAILR, JYST7 20T HME DIV RAERESE -
HRAEERIL, CHICRIMIILRICHRT HMEE RIGSE = ABBREGERGERU-. MIEEENE
MEHONLGLTE I IILARENRHEINSIGELHo1=. TRTIIAILR, TYHIA(ILR, PIF7-a23
HIMEAD A JLRIZDNTIENAFTOTORERBFEED1 DELTHBEF ADERNTELERD.

2019 £ 7 A GHSAG KYUNAATOIZEAT HHMERS1E RER XXM JILESE - HRFRE -ESEED
BREDNPREEEEQADERMIRESIN, ZOEBSMLT-.
NAFTORERAR—LR—=DOT T T— e LB L TRAD ERIZHOERESE1To712. 2017, 2018
FEEDOTYITT—MIET 5 BORE (BRRK, RE TIVESE T, FoU9 =75 (LTI -
EYTOOTUGHE TOAREE L ERDEEDRFTDOEEEIRZBESHIZL, KE CDC & FBI T35
BE-AET—IavTE#ENTREL:. £EMTOxRD=HDARBEL LX) TEFIDEE®RILTE
BEHRL, HhABRARTERL . IS, ARBERBEEEROEEITHFHELI-ER DS -ERIXERNT
LHDEYBA THY, FEDISLIHEICKY, EERIEDOVESENLYEEEHEINT-.
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Fr bt J&2 R Be R 2R SR Nl - S AT

ZE KE (RO1TEE) RRAZEERERERME
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Ek gt ENRRERMFREBEEKEEME
- EFEFEMREE (H29-H30 £E), FE K (RO1
FE)

TE E% EMREEMRARF-IMILAE—EH-F
&

BEHE FE KMAMAODHOIREASHAERREAR
R - B RE - E

KHEH HBE ELREERT-BRERER-ER
FN B (H29-30 £ E) ERPEMEAT-EEFR

FE-EH&
BIE (RO ) EIRPEMRA-BKERZE
- &

T B ENRPERRFRAIVANNAE—EB-E
EHRE

A HHEBE”
HATIE 2020 EIZIXERRERAIVEVY-NF)UE
yODRESNDIZEMND, CNETRBZRN\AMATH
*EBIEIIRDONTINS. BRTIXEEVAILR
I2&BNAATRIZKEAT, EEITYF> LC16m8
MEZBSN TS, LC16m8 (FHFET 2 DLAAL
£ 3IHKDVIFI(REENZD—DT, E
Bzt EBESh TS, KMEYTIE, LC16m8
DEME-REHE, £FEHRALICEATIHREH

Y dEEbIc, BREIVIFUODEELHBEDHY A,

HESN TSV IFUPRESNETIFUOD M

BEEEOHYAEHFNLT —2ITEDVTREL,

BEEFBITRICETIIREZFLDS.

BHERMIZIE, UTOMEETS.

DO NAATORKOEERMNLZEMZE WHO
GHSI(##H R BRLEREA=TFI)DEH
#ZLTCHAEL, BAERNTOREKDOHY F&
®itd 5.

Q@ EREEZESNATLS LC16m8 DA, ®&
%, TORFHEE AEICBTHH0ENE, &
E FOMEEZEDHD. HICHEISHEE
BICLKOMBELTILDHERIZOWTEET 5.

@ HEEEEIIFLCI6M8EEEIAILA
RERORE, EELCTHIVIFOELTHER
LE-BRD%RE#EET 5. 1=, LC16m8 D
ABMAVAIWRER EBHRAY BAC VAT L%
R¥-HETS.

@ LC16m8 (&, (kY B5R EEZFDHEREE
RERIZED MSP(MSP [EBHILSEMNET
LTWBEEZOND)NHIET 58, BEE
BENEETHS MRES(WEITEICELT
EHE)ICEYHIRT S MSP HIRH B EE R/ &
—VIZEWNWERIIT S REERICEELER

nELNS.

® EEI7IFUNRIRIGDHEIBMELFRIERN
IZIBfET B8, ZIWVRYIRDAIL AR
JEDEREILEDANINRGEIDEILICEADLS
BERRFERASNIZTS.

® NAATR(EIZKRETO)MWICETELRE
EREDRFAEITS. VIFVECEERDHE
59, WX P AR - REFLARBERIEDE
iTRRETE 4TS,

@D NAATORKIIEFTHAINERIFREEFE
[CRONBFERIIBONTINS. BREELS
VICEERFICEIATELSFERELT, m—4A
R=U(HP)DREHLENAATORKREA
EERARTS.

EEIMIRE, AL AEHIEE LU
EOEWHED AL ARLEEFRENIZ, HhD,
BEIZRETA-ODEEFRHEEZRET
3.

B. XA E

1) ARME, N A TORKRICETIEREEDH
YA D&
AARMOLAMARDOHELHRIEL:. EE
HAILANBANSNEZNAATOICHEEST 5
MOAGEIN TS, HARBEKE (WHO)AE
HETEHEEIAINAFREF X ZE (Advisory
Committee of Variola Virus Research
Committee, ACVVR) [ZHBITBRIEDEH/D D
T, AEERAXME, DI0FUICET %R, T
LT, 2016 FITRRINEZBEEVMILADAL
BROBEUICEATLERCOVNT, BIELTFL

, FEONAATORKDOHYFEEELT-.
BILEDAINADFEFEISNILADERIEITS
R EMNEMLTINS. 2018 &£ 6 AMHard
EF£FE (DRC)IZT EVD JRITHAFALL, %
® EVD #1TI& 2014-2015 F£ICET7IJHTH
4£L7- EVD KFRERITOHKRMELEELTLNS. &
NEDEFEEDRITIKRICONWTIRAEL:.

2) NAATARIEHR—LR—=SDTvTT—REN
AFTORKRZIBEAEDRRE
NAFTAORIERDARIL-FTENEEND /N
ATRIZEALT, Rf—LR—=DDOT7vTT—rg
EZBRLTRIOBRIRHFOEREFETLIT-
1-.

3) RABNAATORKICETHIAREEXIED
& Et
RAENAATOEFILDELIZN\A(FTORIGIC
BT RBEMCDEFZITo. 5, &
MTOXEROEERHMICONT, BLU, XA
EABELDIVFUOORE, BEMEFRIZON
THEZEIT-o1-.

4) HMBA DA AREFECN\AATOREERRY A
IR EDHE



X #k (Maksyutov et al.,, J Virol Methods,
2016) ICEDEHEEL, EEIAILR, HILE
DAL, KEFKELIMILAEREICAD
FRICERBILTRETEIILFILYIREBYT
WAL LPCRZFEBEL:, NAATOXED 1
DTHIERREZHEZRLITTEIH, =N

DANAEREL, RIFNERGZHLA,ICLE,

BREEDHBIIRTVAILA, SYHIAILR,
DYST-AVTHMBDAIILRAERANT, BmHZE
D 1 D2ELTHEEHBERAVZIMILADEED
FEOMEREITE-T=.

2019 £ 7 A GHSAG &Y/ \(ATOIZEET 5
B% 5% REB - RAE-JTILESE-HRK
FH-ESEEOREONSEEEEEQA)NDE
EARESINT-. EETHY, HhD, AHEID
MEAREOKEICE DT HEE %, #E
FE2H, BERPFHO=2>DETRELT-.
HRESRESEEREIVITFUOOANRERURSE
PR, 45N, RERBRENRE, £EMKIC
B9 53

LC16m8 D RHREFLEMRMMEEH 10 £,

[REE.5 F£/)ckY, LC16m8 DEWMEERTE
Tz ET@mL 1=,
HREESEEEREIIFOOREHFMICE
(T 2RI AT
HILEIAINANRTIDRICFEERLET S
EEFIAL, BPEMBEIVRICBITSEE
ILHFEBHLMNCT E5-DD0HYWETILEHEH
[CEAT SR EERLI-.
MRaEERSEREEIIFUDOEHMEETGEE
FEWT), MEAREICEATOIME

LC16m8 &, MRIEFETHLETS—IH A XD
PREL LC16MO E (medium size plaque;
MSP) DHIRERDOVAILANHIET 5. MSP
(X b5rBEFD 1 BEERRZBHEITIEEVA
IATHY, FOEED/NME—2F 1 BEEA
P A4IBEEBAE BRHLIEATHOTNS.
NAXTyvEATHELND MSP MOHIFHEE -/
A—2DEBNEREAKRLGHERENARMER—5
IR (NGS)BHIckYBLNS. MSP D55,
FEL MSP 29 5EEM PCR EZMAK
TEHRREEDT-.
HMREEBSSEEEIIVFUOOEDIHERVRS
HETEmIZRE T AR

LC16m8 ZHMZ T IFURNYA—LLTRAT
51812, #iIE A I/ {K (Bacterial Artificial
Chromosome; BAC)IZ/O—=2%L, #FIhb
LM m8 & H/N)—TE% m8-BAC U RT L
DL, LT m8-BAC L RTLZFALTIHE
EDMEEBIZHARECFERAENDOEEICEA
TEHURTLDEILEHAT-. LC16m8 Z AL
FEEVAVAREERZEELLHELEDORREMEE
BT 58, BEEVAILAOKRDYIZ, TUF

OAYT7 94 R(ECTV)ZRWNTYIRZNE
L, ZOERIC m8 KT, AR, KA, #ik
RIBFELTIL—FEOHNRRUVREFELEDE
WERETLT-.

C. iRt R
1) AEMENAATORMKICEITIEREEDH
OpA0L: £
WHO-ACVVR MEBH TS/ /AT O EIC
BLAMEIL,

@ US CDC TEEh TLYS humanized mice &
AWEEVAINABREHIMETILHETSH
5 BEERTIE, EEVAIIABREEMETIL
FERBEAVDEIZEYEEHELERER
ESEDREDOLMEL, HD, FRIZIEALBYE
WREHEDVAMILRE#HIHRETHIEN D
ETHA5.

Q@ MM REICET BHZEIL, VECTOR H&
Y US CDC TEESN TLVS. US CDC Tl&
DIOO_TIOAINADBREMHEHEETHHEI/O
—UHAERWABREREAERIN TL
5.

Q@ EEICHTHAEEMRKICIE, DA LYK
VIRV IV AREEYET ILERAVTHEN
BEINTLS. 2K ACVVR [ZEWLWTHRES
L TWwWadHi 249l XEF,
TPOXX™/Arestyvr™ ( ST-246 , SIGA
Technology %t ) & Brincidofovir ( CMXO001,
Chimerix 1) D 2 &|ITH 5.

@ TPOXX™/Arestyvr™ (A ILYR YIRS AL
RITHBRUEIRIMILRETHY, BIYREE
TILTEDEDENTMEIN TS, ERZH
TA2EKRMAELEDONAT NS, &,
Brincidofovir [£%<® DNA DAL ADIEIEE
IV AILRE (S FT+E )L, Cidofovir
DROKREE)THD. KETEHEEIAILR
NEVLONE=AAATOIZHEAT, YCILR
= TPOXX® [Arestvyr® (ST-246)| D& Z AR
REINDTEABALHIZSNT.

® ACVVR IZBWTERINTWIEEIIFY
[ MVA CEBEARATHEE-BESEShTW?
LC16m8 T# 5. LC16m8 [ZDL\TIX, AHFE
WOFESHD—IBELT, LC16m8 EEEIZH
WTHFESNIMARNBRLEEDHIEEIA
IWRIZHIEEEETEINENCETIHE
BEICOVTHEHRESINTLS. &, COHME
([ZABFZEIIE US CDC &M HFE#FZE (ACVVR
NoDEZBOEIZ)EESINTULNS.

2017 4% 19 [@ ACVVR TIZ, LC16m8 D&l
EA—H—TH3 KM A1A0TH X (KMB) h
SDHENLE M. LHL, RIFRIIEKE
CDC LRI TERBIN TSR REIS
DULVTKECDC DEEZE (Olson ViEL) M



FERINf=. LC16m8 ZENCIEET HILET,
FEEVAINRIZHT SR ANFTEIND
Z&, FDORREIF ACAM2000 KB EEHE
RETHLHIEMNHRESNT-. LC16m8 EREIH
CE=ZHADTZF> MVA(MVA-BN®
(IMVANEX®/ IMVAMUNE®)) 5\Fx il (EC), A
T4, XKEICRUHEINDLICho-. &
EIIHRPMSRESINTEY, TOREHED
HEIEEVAINAREMER ENGLETHRE
BEEJT EH)IENMN WHA (World Health
Assembly) TIRRESINTLSH, BETHLRKE
CDC HLUOL 7 VECTORIZEWTRESN
TS UIMILAERBCEEXERDOH
21, ZEDOMTELERSbhMINTLEED
D, TOWIRIIFHRAEBREVVSERNELENHD
nit-.

GHSAG-LN £0J7L—LNOH T, BERER
LEMEHE(BRIEELEEERTAH) M
THILIRYIR DAL ARESIE DS GEiT
FRE)DEANTFMAERESNA, ZDIE
EZSMLt=. 20194 AE12 AIZFENEN
NI (F4Y)yoaN Lk ayRERrED
— (A2 T7)DEIBERLEMRREFR
(Spallanzani) TRAfE S = GHSAG-LN =&
TlE, BARTHRTL TS EEZ M i /MR
DIEIREE (SFTS) TR T B I7EESE ILAE
[T A2RFOABTRBELTIFUMAKIZD
WT, BREICENL:. 8- B E RS E X
RISONWTHGEL =B AICDOLNTERLT-.
2019 4 12 B 2-3 BIZHE NIH(RERA, #
J—S2RM) CRESNBXR N1+ T4
VARBEBITE, IERREOFGHRELHRE
SHEEOBHREWAHFEL, £z, XKE CDC
DRYIRAIAINA\EHAOHAEELRE
BICHEL:. KRBT, BRAYVEYY:
NSYUEYIEDRBEARNNCEET S
NAFTORKRIZEFTEEREEDHY A
EEIAINRIZEBNAATAREIZDLNT,
BRZENETNDIIGETERIEATEINT:.

2) NAATERIEHR—LR—=SDTvTT—REN

1A TORNKRIIEFEZDORFRE

2017, 2018 EED 7y T T—hILEt 5 FBDIRAE
(BFRE, E, TIVESE, TU98, Fo0
ZT7H)ICALTIT oz, "R—LR—=CDAMFE
W7 ARIIEEELTH 2 Z(x#EmLf-.
BREHELTIE, BARLEEFS -LFEE
FLARIOKRBAARMAZMES (RR)ICTY
VRO LTREFEDOREER - N4 T0O%
RIZHELZ. 4 2OEBEOERRICIESNE
EDTARAYLAVETWL, MERZHEEL, &
BORNEBILKRDEYAICOWTER/LE:.
2019 FEIHEXFMIERICOLNT, FIHOD
BH%EHRELR:. £, ARSI EBETHRMWA

RITNBZSINTNS, SHIMEHEZEICION
TL2EMLBREETo-. T, TUTERGE,
MARRELLT, BEMICEBELIDKREIZD
WTHBEHRELTLVS. 2020 £ 1 AIZKIg:
LAT7ILEEZEITOT=.

3) RABENAATORGICEATHARBEXIED

it

VEER £EPTORKOEBEEMICONTE
EELUVEEORZICHFELERINEEEKL,
Fl, RAEABREORFKRIZOVTERIR
EBIUVERBOMETIMYZERL:, 2F B,
EYTODRIS RIS TOANRBELERDEEE
DRFOEESHRZHSHIZL, XE CDC &
FBI NT56REE-AET—VavT#ER
TEELEZ 3F8(E, AYMTORKD=HDL
REELEF L) TAEMDEEARILEEZH
L, thABARKRTERLE, 512, AREBEH
D EEIHELI-ESOMRE -EHE(E
ERTHHORYEATHY, BEODILLLH
HIZKY, EEBRIEODLEENKYRESIN, 54
BIZEEU DK ENEFIND,

4) HMBAIANIREELC/N\A(ATABEERRVA

IR EDHE

FI2UA(RRE, BE)ICEWLTHILEIAILA
B FERATAEMLTLNS. 2017 FEIZIXZIhE
TRITHREDEN2F=FADTIT, AAL—>
THILEVAIINRAEREERITNEEL, FETH
1L#ESNT-. US CDC IC&YHMTREHE
NEEh, LLEMBERENMENESNDFET Y
B IIEIAINRICEKDEDFEREAT-. £T-,
BN (3FIZRAY) THEEDAILRIZEDVDED K
S2EHOMEMNEMLTND. EEIMILRE
BAIWIRYIRDAI AR EER KERIET
BHBLENREI|TLRBEEZLNS.

X #k ( Maksyutov et al., J Virol Methods,
2016) ICEDEHEESINTEEVAILR, YL
BEIAINR, KEFRKBELIAMILRAZRERKICE
DRRIZRFLTHRETEITILFILYIRYT
WAL L PCR EDEVAINREBLETFREERE
(X 10-10° aF —/R S TH>1=, Z/89(ILR%E
HEEL, MALEEHEEHSHIZLE, DMILR
ZHRMLEEMMFEZHNIESH S (TR EL
BOHTIEIVAILADFFEILIZ+ 52 TlEAEA,-
=0, BERICKYELEBEIANILRADRFILL B
bhfz, BREMOHIIRSVAIWREZRA:
BREZOHRE -BHAREEIHIBINT:.
GHSAG-LN &YNAATRIZEHTIMER 5 &,
REE-RAME-IILESE-HREE-FERE
HOREDNEFEEEE (EQA) ~DSMH 1R
Eih, EMNREERAEFHERE 5, EREF
5, BMERIFED 3 BTHIGLIz. £E/ AR
JLE DNA AR LDERMIRR SN, BRE
LTIX DNA ARILTCOREBERILEITO-. ZD



HRE2A14BIT|ELT-. £F/RILEDNA
IR DBRDVIBRINZHA, BRELTIE
DNA RXRILTOREICHEL, TOHERE%E
EQA E fF # % National Microbiology
Laboratory of Canada [ZIZ#R&L1=.

5 MRMIEEBSEERIVIFUOOEANRERURSE
TEETRE, YRR, RERBRENRE £EKIC
B9 5%

LC16m8 D REREFLEMRMIE(EH 10 £,

[REE.5 F£/)ckY, LC16m8 DEWMEERTE
AR INT.

6) MEEREEEEIIFOOREMEFMICE
(T2 IRIBZ R ZE
PILEDAINADOETEREITOIICHL,N
[CIRZEZERIIHVA, FhEROMHFOET
DAIINRIEEERERRERE LI, XET
WIZEIT5RERIC EZREFEMICHALSMNIZL
fz, —BMEIFTEROMENEIL, REED
WFhEkIESZ, REMEYA ALY - TEDA
VHOERBESIERILE. 2T, FEM
ZEFD7 v/-BEOESEEIZERL, Y4
WRABREDFEDFMEHAAT-. TOHR,
FHREEBEICEVTHELKY v/ \-HlaD
FEHEATREINT. 512, YRS X
VIHIZEITEIAILRY ) LEIREE IR BRI
IZEAS A ZLT=.

7) MREEBESEREEIIFUOOHMEENT GEE
FEN), MEAREICETIME
MSP M55, &4 MSP 2RRHTE3E=ER
PCR EZBIFL, LC16m8 #k&4EED MSP %
BAlAEEE L. SERMEREEDIFY Lot &
RK13 #ifa COENE,~ Vero E6 #ifa THEIEL
3 HAIIILITLY, BELI-EEM PCR £XHEL
f=, N AATvEAMSIENT D Lot [THLNT
3 3 AR T HIEICEH>T MSP SEH 100%
ETEMT EIEN DM o1=. Ft-, EER PCR
M5IEE Lot ITEWWTEA MSP AR TE,
MSP DEEMNELEZIEN Mo BIZ, &
MR —IVIVRBIEEEM PCRDIERFLL
BLI-FER, MSP HIRMEEENZIZT—HLE:.
ARz, MSP (ZIXXIZ, 4 35D MSP A7F
L, TORBICEZEATIAEENTSAv—%
AW -EEMPCREZEETIVLENHDLEER
Y (=

8) MMIEBERBELEREREIVIFUVDAMRERUVRSE
HETmIZRE T AR
EETIF LC16m8 % 1 [EiEfESh=R A%
EEEEICOVWTCHAELILRER, EEI7IFY
LC16m8 (&, KETHKERE, HEINTLSE 11
RDOEEITIFTHDHDryvax EREEDHIL
BRI T 5P MnAZEEREHITH
ENERSINT-.
TIORIZRIRRYIRGA LR (T HRAA)T

DAIINR)ERFESIEDHETILT, LC16m8 DEE
BRFHINRZTRARILESH, SRNFESIN
HIENRERASN T,
S9Y I RELRFZ, GPC, NPOFEEHtY
B ASNT-#H# X pLC16m8.8S-BAC MD1E
B#E1To1=£25, GPC &, NP [ZDLWTEAAM
BL=(E 6). Z IZDWLWTIEAtEyrDEAMN
BILAED oz, RICERLIz- BAC F5R=IF,
pLC16m8.8S-Lassa_GPC &
pLC16m8.8S-Lassa_NP # ALV TREE M EHFD
R m8 DL AFa—%H A, CHITHIILT-.
hoD#E#Z m8, vLc16m8.8S-Lassa_GPC
&-Lassa NP DELEFOHEIERE NP, £z GP
I T HHERERZTAVTHAERAETHEIRL
12Elh, EBELITDODVWTHLERFEMDOREN
BRI

9) TDHDIEEN

® 201946 A28-29 HIZ, HREFENDEAMNE
£5 G20 KRY 3wk 2019 N KR THESIN
f=. BEEFBEANCOREICEET S/ 171
TOMEBEOLMARPEMEKIZ, BFITEA
BEXIGICHEADARGZREET HEHIHE
HELTHBLL.

o EAFBME —HEREERTRERICHERL:
[—FREEANDITBRIEDFSIZ IDERK,
WETICH AL, 4512 2019 FEDHETIZIE, £
DF5IZFITERE(RAE) ICEATHEMNEMSE
nit-.

& AARREFEFR-LEEEFEEROEAR
HMAFEMES(RR)ICT, FRIVKRIIL
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TRk 29 FE~ THFEREFBITHIERESZRERIE
(B - BELRRE R U P IR BURHEET R R %)

EAETHESN, HESNTOSHRBREZIVIFORME, T2 £EERL
BIUVERNDNAATOREDHYAIEHT S8R

HIMED AL RE BT /N\(A4 T OEERRY L ARHEDHR

i ELRRERRFAT VML AE—E-ER
mMRSEE TE &=

HREE . N\AATOORERFICIE, AVSNI-REAZEEN DLRLIHET ILELNHD. 1EBHLU
BERTIINAATOTRHVWONSIZHERADEHTEEIZDONT, 288 TIIEEDEOBRAD R LY KL
[ZDOWTHYHATE. AEB)N\AMATATEZIVANADNANONSAHEMELHD. BEZ5DIEFEMNLEE
RIEIRD 1 DIZERD KELHSH, FEUDERIEEFD Y ILEOCKETHLEDOND. ThdDREREER
RICHDXBILTHET S 7 ILARA L PCR %3CHk (Maksyutov et al, J Virol Methods, 2016) [ZEDEHEEL
2. BESVAINR, FILEDAILR, KEFKEL VAL AZEEHIZEDORRIZRAILTRETSTILFS
LD RIZ T ILAA Ls PCR EZEHEELT-, #BELIZUTILAA L PCRZDHEHEEIX 10-10°aE—/Rit&
BiFTH-o1z. FH)Z/ISVMILRIEIBHEDSUVVERELSIEFRIL, ZOFIHECAEETHIIINT:
LDIFEN=D, NAATATHVLLNISRERTHS. (A TAREKD 1 DTHLIEREZHELTLIC
T551=8, =/ ILRFEEL, RENBEGHZASHNICLIz. DAMILRERMLUIZEMNLFZE 2NEH D
WEZENBNEDH TIEDAMILADRFILIZ TR TIEGE 1=, HRAICKYTZELHEIMILADRFEILLE
bifz. MBEFEMNEEREZHE RIS -H DRANIBEED 1 DEBASMNZTE . (3FB) RREK
DHEFEHHVDIEEHIZIE PCR ICKLHELFIREMNMFEEORE, FIERBEEFOETENSGEEZS. LHL
BEANDREARE LECFIRRNELGSFHRECEERNALLNIIFGEICIE PCR TIERETELRLMEES
HY, D FEICKBREETEIDELADHD. REED 1 DELTEREBMREZRAN=IMILANBDTFED
HERZE1TEoTz. TARSVAIR, SUHIAILR, VST 20T HMED A )L RE RS- ML /EEL,
INITEDMILRIZH T HMEE RIGS B LS ARG RIGE RLUT-. MIaEHHRLIEBHLNLL
THEVMILARENRESNDIGEENH o= TRTVAILR, SYHIAILR, YYST-a0THMEBD AL
AIZDONWTIENAATOTORERIREFEED 1 DELTHEFEDHEENTEEERS.
NSDOIMYBAAIZEY, ENETONSAATOIZE T EREREDEE NN LY —EBigibSh -2 5.

mRGBHE
BEHN-ELRREEAERR - EEHARE
BIDE T - R ILERR K- A BUR

\\\\\\

SR B RRERERR - EEHAEE

A HIERBE/
IRTIVAINAROIVHBFITERNEET
B ENSOVERLEET, DT AR
EIEHONTULEGL, TOEHZTORERTH
BIRTVAINARTYH DAL RED H M
YAILRIENAATFRIZCANLNSIBELTHA
BREINRYBEEN TS, BB (KRE)LE
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HEECEREIELRROONS. F4ETEHE
EFRL2ITITHNEGLTIF G
ELBRLEERARRIAMINRE—ETIXEEICZS
AIAEHMBOCEEDERBEZH LT ERE
LTWLWAH, BEORELHER -HiT0oESE
EYLWNTEBRZEMASZEITEIZEELTHLS
WHENHDS. 1FBIIEEVANILADREED
WEFE 2EHEF>Z/IADAMILRAEERELRIEAD
REGRMYKWLNEE, 3FH ITIERRE T4
WHAZEEVAMIILAETHREA ALV AMILR
DD F AR ETE -

. HRAE

Maksyutov & @ A & (J Virol Methods.
2016;236:215-220) (& 1)[C&EDE, YF7ILAE
AL PCRICKDEEVANILADKZEEEHEEL
f=. =& D BRGERREIR D 1 DIZERERD K
BRELHEH, REEOERKIETILESLUVK
ETHLRHONS (K 2). BEBERERTORXAIE
REgL-0, EERVEFOREDEIEIINS
EDOERNIIEETHS. Maksyutov et al. DA
EIEEDLETINODREER(HFILEVAILR
BLUKE-FREB VML) LBRETHUT
JLRA L PCR &> TWA1=8, Y ILEDAIL
ABELUVKE-FTRAEZVMILALEHTEHED
BELE. BEHEOI rO—)L, BREDEE
& 5 R20F —KE Maksyutov 5D 7H
ERICEDEREL-.
BRIKIZZIDAMILANEFTFNRBEETEL, =/
DA IIRERMLUIzENLEZE 2 (56°C, 30
) HAHNTENRLE (312nm, 2.5mW, 30
MLz EELZNDMNILADEEDEEZH

Brd 571-6, MIBLT-IM;EZ Vero B~ FETEL,

3 EAEEHAL, CORDMmESEIREDH
HOHETHWLz. BEENMEDONADNIE
HiTHof. WTFht 3 BT DO TITH-1-.

BHEYAFLSE—EREHRKRZ BSL4 EER
EZBWTEEMED VeroE6 [ZHFEL, CO2
AoFaR—42—THEEL-. 1 BE&, LE%x

EURL, HELCTA—TI)—HF—TRFLS-.

DELIZDAIIREREEL, 10 SREERFEREE
R, &A% VeroE6 #ifa (H 5L & Vero Hlfa
% L<I& Vero9013 #ifa) IZ3#EFEL, CO2 1o+
AR—A—T 1 BEEEL:. RILUVETEE
Triton-X100 ML, Y HFHRMBES LV HR
2RINATEBL, HABEMBECTHELE:.
TCIDso/mL Z&E HL1-. #EZEHESE (CPE)T
D HBIEBITEST -
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(HEEAOREE]
AL

. RER

EREVAIVRIE BI2 ElzFE, YILEVAILR
X F3 Ef&F%, KE-FKRELT VMR
ORF38 EEFEEBHNETHTS5Av—¢&TO0—
JAIEBLARLE Jo—JneaKRIEE
NEFH FAM, HEX, Texas Red ®S5~JLELT-=.
BEHEOavFO—)ILORETO—TE Cy5
SR)VELE=(R 3), RAVA—FDNALATLE
BL PCR THEIELTRHWL:=(RE 4). #ZEE#EE
FAonarko—)L DNA [ETEEIAMILADTSA
Y—TiEEEha rA—)LEOTO0—J TR
SNBESAIARLEZ(E 5). UEDTSA<
— 70— J%%R5ICRTEATEAL, A
HRICRTEETRIESEZ. EEVAILADR
A —K DNA #RIGEICIA-BEIZ FAM
(DFEYEEIVSMILABREROTO—TNDER)
DT FILDOHDEESNT- (K 6). YILED
AIWADRBE—K DNA, Kig - #IkEB oA
IWADAZE—FEDNA DBEELEFNEFIDE
2OVTFILOADBRESNTZ(E 6). %EEiH
HAOarO—)L DNAZRIGEICMA =154
1EHENLTRZCYS) DU T FILOANBRES
n=(E@7). WFhoBEL 10'at—Hns 10°
aE—TH-=(X 7).
BRIKIZZNNDA W ANEENDEEEL, B
EEWMETESIOOBRALEBEE (DMILR
TEEEHE)ZRILE. 9MILRERMLE=E
MEZEEALIE (56°C, 30 2) HAHUL TN R
A3 (312nm, 2.5mW, 30 ) DH TIEo4IL
ADFFIE+ R TEHEM > (FREFN 2/3,
113 DF1—TTARED)N, fFRICKYTELE
DAINRADRFIELBLNT-(E 8).
HAL—ILIRSIIAIA, A—FUIRIIA)L
X, Sy IILA (Mali #), 2YS7-avTH
Mz 4 )L R (Bagdad12 #) [2DLVT P1 R by
% ERLT-. #FHELT- VeroE6 MlET, ¥'4—
WIRSIAINR, A—=FVIRTIAILAEE
YOI 7-aodJHMmM#E Y 1)L X (Bagdad12
¥ DS EIZBAEL CPE ARHont=. Ha—
WIRSDAINABEIUVR—=FIRTIIAI)L
Z :VeroE6/Vero/Vero9013 AN LNTF N TE
DA ILREENRLVERSD TIXEAEL CPE %52
H1=(K9). LML, IMIILANIEELIREL R
m;ETHRHEINS5E8TEH CPE NBABETHL
BENH . FEOBERIELH—ENEFEN
HZEMD, VeroE6 ML AL E % S MAIE



ICAWSZEELz. YYST7-avdHMMBDA
JLR (Bagdad12 %) : VeroE6/Vero #HRIZF LY
TIXBABE%: CPE A& Hh, CPE DHELD
ANAMBEOEEELET—HLE=(E 10).
Vero9013 #ii@Tl&k CPE A BABEETRHLMGEN
Hol-. FEDBERIEPH—IENEENDE
M5, VeroE6 HifaLikE % HifRE A
WdIeEEL. ZYHTAMILAR(Mali #):
VeroE6 #ifa ThD A HffiBIE % T/ >71=. CPE
[IBHBETRWNMEEAH-T-. FEDHRILOH
—ENEFENBTEMND, VeroE6 ML HIAL
BEAMATEICANSIEELT.

Maksyutov 5WRELIZEEVMILR, HILE
DAIVR, KE-FRELVAIIZAEZXALTHE
937 ILEALPCREE L BELEEFEARY
AIRAE—EOEBREICEAL, FEE(LLL)
DEEINBERINT. EEVAILANANGL
FEZZONDNAATODHFRERIZHLT, &
RIREARERET IHEELTERTESL
EZzbnbd. BALFUT7ILE2M4L PCR (XIREF

RTIFEMLI= DNAZRWTEHEL TLV51=8,

REEOEEMEICOVTIEIEERDIAILRERL
HEENVBETHS. YILEISILRESDHL
KODBEEDAINANFETIZHADT, Thokx
RAW-HERENSERLETHD.

SN RBEREEELESIBHICTH LT, miF
FHLEERREZHERLITITESILHDBRAL
BEHEBRELIICTE.

DA ILADETEIZ{£S CPE (XRHLNZELDD
HFEYBRIEEDTIELL, YMILARRDHESE
BREICENEBICLIEEARTENDHERE
BFEETHDIEEZONT-. AEBIE, MATY
AIWNRDBDORERTIE, MMABICKDIEBER
[CEDGBDABRNEEZONT:.

. KEE

HYILEDVAILR, KE-FRELIMILAERX
AMLTHRHET BT ILEAL PCR #E L R EIE
MEFMIVANINAE—HOEBRETHELI:. &
EBOAIANANGNI-EEZONS/N(FT0
DREREBFICEVWT, ARITREREHEETDIH
HFELTERATESEEZOND.
NAATOREROBREARBFTEDAHEN1DT
HEIVANINADBEDFEEHER L.
BATONAFTRIZHEITERERADEE M
KY—BRiESnfLEZ 5.
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ABSTRACT

Article history: A method of one-stage rapid detection and differentiation of epidemiologically important variola virus

Received 9 February 2016 (VARV), monkeypox virus (MPXV), and varicella-zoster virus (VZV) utilizing multiplex real-time TagMan

ie“"’:j ‘2"5";“’[‘562':('):‘:3"“ 23 July 2016 PCRassay was developed. Four hybridization probes with various fluorescent dyes and the corresponding
ccep uly

fluorescence quenchers were simultaneously used for the assay. The hybridization probes specific for the
VARV sequence contained FAM/BHQ1 as a dye/quencher pair; MPXV-specific, JOE/BHQ1; VZV-specific,
TAMRA/BHQ2; and internal control-specific, Cy5/BHQ3. The specificity and sensitivity of the developed
method were assessed by analyzing DNA of 32 strains belonging to orthopoxvirus and herpesvirus species.

© 2016 Elsevier B.V. All rights reserved.
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Primer and Probe

Primer Sequence (5'-3")

VARV B12R upper |ATGTTCAAGCTGTTAATATCAATCTCG
VARV B12R lower [TTTGCCACTGAACCATTCTATCAT

MPXV F3L upper  |CATCTATTATAGCATCAGCATCAGA
MPXV F3L lower  |GATACTCCTCCTCGTTGGTCTAC
VZV ORF38 upper |AAACCGCACATGATAACGC

VZV ORF38 lower  |GATTAGGACCATCCCCCG

Probe Sequence (5'-3")
VARV B12R probe |[FAM-CTGTCGGAGCCACAGTTTCGAGACG-BHQ1

MPXV F3L probe |HEX-TGTAGGCCGTGTATCAGCATCCATT-BHQ1
VZV ORF38 probe  TexasRed-ACAATGAGTAGTGGCTTTATGGCGAG-BHQ3
VARV-1C. probe  |Cy5-TTGCTTGTCGTGCTCGTATCGTCC-BHQ3

K3 :EEIAMILAVARY), HILETAILAMPXV), KE-#REZ A ILAVZV) DR REGFEBRET ST
SAR—EIVTO—T DEHNESA )L, ZEHEHI FO—ILDOTO—T DEF|IESNIL

DNA standards (PCR product)

Standard DNA Sequence (5'-3")
GATCATGTTCAAGCTGTTAATATCAATCTCGATAAACG
TGAACAGGCTGTCGGAGCCACAGTTTCGAGACGAGGA
GATTTAGAAATGTTGGGATTATTGCATGATAGAATGGT
TCAGTGGCAAATCGA
GATCCATCTATTATAGCATCAGCATCAGAATCTGTAGG
MPXV F3L (79 bp) |CCGTGTATCAGCATCCATTGTCGTAGACCAACGAGGA
GGAGTATCTCGA
GATCTAAATATAACCTCGTCCGCAAAAAAAACCGCACA
TGATAACGCGCGGATACAATGAGTAGTGGCTTTATGGC
GAGGATCCCAAATGTCCATTACCCGGGGGATGGTCCT
AATCTTCGA
GATCATGTTCAAGCTGTTAATATCAATCTCGATAAACG
VARV B12R-1.C. (119TGAACAGGTTGCTTGTCGTGCTCGTATCGTCCAGGAG

bp) ATTTAGAAATGTTGGGATTATTGCATGATAGAATGGTT
CAGTGGCAAATCGA

VARV B12R (120 bp)

VZV ORF38 (89 bp)

K4: ATERBLI=EIMILADAE S —K DNA LU ESMHE O O—)LDECF)
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Reatcion setup

primer probe Mix 1

primer probe Mix 2

per reaction final conc. per reaction final conc.
VARYV upper primer 0.15ulL 300nM 0.1uL 200nM
VARV lower primer 0.15uL 300nM 0.1uL 200nM
MPXV upper primer 0.15ulL 300nM 0.1uL 200nM
MPXV lower primer 0.15ulL 300nM 0.1uL 200nM
VZV upper primer 0.15ulL 300nM 0.1uL 200nM
S0uM VZV lower primer 0.15ulL 300nM 0.1uL 200nM
VARY probe (FAM) 0.125uL 250nM 0.1uL 200nM
MPXV probe (HEX) 0.125uL 250nM 0.1uL 200nM
VZV probe (TexasRed)| 0.125uL 250nM 0.1uL 200nM
VARV-LC. probe (Cy5)|  0.125uL 250nM 0.TuL 200nM
primer probe mix total 1.4ulL 1.0uL
2 x QuantiTect probe PCR Mix 12.5uL 12.5uL
H,O 8.1uL 8.5uL
Standard DNA or sample DNA 3.0uL 3.0uL
Total 25.0uL 25.0uL

PCR condition

95°C 10 min
95°C 15 sec
63°C 60 sec
45 cycles
37°c | 30 sec |

X5:1)7 L34 L PCR O RIGBEDMERERIGSFEME

Fluorescence

Fluorescence
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QuantiTect Probe PCR Kits

primer probe Mix2

primer probe Mix2

primer probe Mix2




B6:1)7 L34 L PCRIZHITHFMRA LS —F DNA () E25F )L D& (BRI Y1 2L E)

42



3.000

em——sEEEEE
6 - - -
2.500 VARV-I.C. 1/,/’,/'//’
-’ ¢ .
8 2.000 (Cy5) P ’
8 7 Ve / / . .
2 1.500 7, 103 y, primer probe Mix2
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primer probe Mix1 primer probe Mix2
Cq Cq
. VARV MPXV VZVv VARV-1C ) VARV MPXV VzZv VARV-1C
copies (Log10) copies (Log10)
FAM HEX Texas Red Cy5 FAM HEX Texas Red Cy5
6 188/187 1941/1987 | 2331/2302 | 1877/1882 6 1839/1848 | 1951/1944 | 2346/2358 | 1845,/1854
5 2644/2227 | 27.06/2317 | 2986/262 | 2001,/990 5 2196/2192 | 2285/2281 | 265/2657 | 21922197
4 2575/2578 | 2668/2667 | 29.48/2933 | 25 56,2573 4 2553/2551 | 2628/263 | 297/2969 | 0547/9543
3 29.34/2922 | 30.04/3008 | 329/3281 | 2913,/2903 3 28.88/2912 | 29.89/2989 | 33.13/33.34 | 2906,/2885
2 32.71/3279 | 33.52/3331 | 37.14/3639 | 3269/3259 2 3231/326 | 3269/3325 | 36.54/36.79 32/3226
1 3665/3674 | 3804/3821 | 4034/3884 | 3587/3633 1 36.28/3505 | 3643/4014 | 3991/4039 | 3536/36.44
0 887/4084 | 3899/() | (-)/(-) () (=) 0 8816/(-) | 875/() (=) | api9/(0)
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ZEBOV-Yambuku P1 titration

Vero E6 Vero Vero 9013

Weak CPE Weak CPE - Weak CPE

Anti-EBO NP
Rabbit #2
1997.9.2
1:500

(logyo)
CPE-based 5.5-7 5.75-7.5
IFA-based 7.5 8 8

K9 : A4 —ILTRSDAIJLAD HifAIE

CCHFV-Bagdad12 P1 titration

Vero E6 Vero Vero 9013

Weak CPE

(logyo)

Anti-CCHF NP
Rabbit No. 1
1996.06.18
1:500

CPE-based 5.25 4.75-6.5
IFA-based 5.5 5.5 5

X10:4Y)37-ar3HmED A )L RO HifElE
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1. BRBEESNTLSEETVF2 LC16m8 DR
o B D HEET L= HERR

LC16m8 D RHREFLEMRMAE(EH 10 £,

[R5 £/)Ic&Y, LC16m8 DEWMRERTE
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MEERL- (R, ®2). £=, BEE WHO
EEVAIAEMRESEWHO K, 2018 &
9 A 26 B)THHEL, BLEHEEFT-.

CHES LRI T BRI E SR D

{iff

HMEEEBSEERETIFLCI6MS8 % 1 [
BN ABRENEGLLYILEVAILR
[CXTH5FMRALEOHFHRKRZRAETS
=012, BEICEEREOENMERRAIZCENT
KERDBMBETIF> Dryvax ZHHEMBELT
2004~2005 F (LA KE TERELI- M
BEFEREEITIFLCI6MS DE I/l FAEE
A_EEREBRABRCTIRBINEHBERZR
BFELTWAENMEZRAWT, YILEDAILRIC
X HPMnAMAEEEREL.. ETIFY
BEBEOZRAVETODRMRIKEGMHEE
(Anti-Monkeypox PRNTs 73210 Z[5 1 %)
K U Anti-Monkeypox PRNTsq O # {a] T 1
(GMT)%#XR3IZRY. EEIVF> LC16m8 %
1 EFEFEIN-BEAYEEEEICOLTHAEL
-#8, EEJYIF> LC16m8 (&, KETHKEE,
BEINTLSE 1 HROEEIIFUTHD
Dryvax ERIFBEDHILEDAILRIZX T SHH
MMAFEREETHIENTEIN. — A
T, TOHEHHEIZOLTIE, Dryvax EREFRIZ, £
BB EIERARHONT .

D. &%

AMEIZKY, EETIFY LC16MS [FHFI RV
FRELBICEVRIRELTESZELTVLSIE
Mo, BEIHEATRIARENERINIEYT
AXGEERELCOEREB-TIENERT
=71-.

1980 FOXABEHERESEZITT, £HATO
EREIJIFUERBAGIESh, KFBIZENTE
1976 FIEEITIVFUOEHEREMN R LI, 40
BUTOMRTIXEEIIVFEEENES £
EEREEEICBLVTEAMREMTOINETD
MEBRRTRINTLDKIIZ, TI9F=T7IA)L
R Lister EZEDRYIRIAIILAIZR T B0
AL EEROFREETRAICIE®IELTVS
EFRDEIENEFTYDOHAIIENBRSINS. T
f=, Z2VAMBO Y ILIET I T LA TILERE
DIOFUORBEOEVWVHRICEVWTREELNS
WIENESN TS, Z2T, AMETIIEE
JY9F> LC16m8 [CKYFEINI=HILEDAIL
AT EFMMAECEDEBRKRERUVZDE
BICDOWTEHAELT-. ZDO#EE, LC16m8 EiEE
TI& Dryvax #EfE 8 LRIFRIC, BEFMGRZER



NEBRHLNT-. 4E, AABTERRET HEE
FLREDREBSMS, FRELREL 15 FRIZHIY
BHERELTLWAENDMFEZFAL 26, REIR
EHRORAEFHEOBRELILICKIZEIEIEET
EHLN.

. KEEw

LC16m8 [ZtHFA T2 LM ENE I HEADTHIF
V(REMNBVEEHKRER)D—DT, D,
HEHRATH— KEMGEE -HBAHHNE
BEENEEIIVFUTHSN, BIZELWRHEFE
BREMHLALTHEY, £YTodnEEREL
TOEWVWEAEN RSN
MREERSEEREETVF LC16mS % 1 [EliE
BEh-BEICEEREOLVLEABEREIZDON
THAEBELLER, EETIIF> LC16m8 X, XE
TRB-HEEINTLSE 1 HROEEITIFY
T#H5 Dryvax ERBEBEDHILEDAILRIZHT
S5RMNAFZERELTETLIENA RTINS —
AT, ZTOHFMIZOWLNTIL, Dryvax EREFRIC, #2
BHEEERAEOONT=. BH, KAEIEX
ETERINBERHABTMEINLZKXEAD
MERARZEZRAVTERLTHEY, SHOEBMETRE
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DELEEZRIFITEE-0IZIF, BEICBRADE
EIUF LC16m8 EFEE D MiE#HEAZE AL
BHEOMREREDELLDIEEZOND.

F. RERERIFHR

ZEEL

G. IRFER

1. WMXHERX
B
2. FEHRR
B

H. XNE9Bf EH#E O HHFR - B 5K IR

1. HEFIE
ZaL

2. RRAFEEE
ZaL

3. Tt
ZaL



#1. EETYIF> LC16m8 D HEF|D EHIFFLEERTE
GESNLT-35C LLE-20C LITTRRE)

Month 0 3 6 & 12 18 24 36 48 60 72 84 9 108 120
Appearance Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
Sterility Pass  — - — Pass — Pass Pass —  Pass Pass Pass Pass Pass Pass
Weight Variation Pass  — - - - - —  Pass — — Pass Pass Pass — -

V03 042 087 066 044 047 046 0.62 056 080 0.60 0.51 035 060 043 043

1(\:23)15mre Vo4 047 081 069 041 058 044 057 058 073 060 043 035 060 032 032
V06 047 086 077 021 0.77 046 0.76 054 066 061 054 026 061 036 036
Vo3 880 883 857 885 887 882 872 883 878 879 878 872 881 883 883
Potency
(Log,,PF Vo4 879 891 872 887 887 878 882 877 883 884 883 876 876 8.86 886
*
Wil V06 849 860 839 857 857 849 856 850 857 857 854 849 852 857 857
Stability V03 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
itViZSC for V04 Pass — - —  Pass — Pass Pass Pass Pass Pass Pass Pass Pass Pass

(Pre/Post)  vo6  pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass

*: Specification of Potency : > 8 Log,,PFU/mL
— : Not applicable

#2. FETYIF LC16m8 DRED RHIFFLEERE
(-80C +10C TIRTR)

Month (1] 1 3 () 9 12 18 24 36 48 60
Ly Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
(LCDS0001,2,3)
Sterility Pass - — — — Pass — Pass Pass Pass Pass
(LCDS0001,2,3)

LCDS0001 9.0 89 88 89 89 88 89 89 89 88 89

LCDS0002 90 89 9.0 89 89 9.1 89 90 9.0 89 89

Potency*

LCDS0003 89 89 89 88 89 89 88 89 88 88 89

*: Specification of Potency : > 8 Log;,PFU/mL
—: Not applicable

R3. BRIV IVFUERBEDYIVEVAIILAKT 2HPMREGE

Anti-NYCBH PRNT Anti-Monkeypox PRNT
Vaccination LC16m8 Dryvax LC16m8 Dryvax
N 37 11 37 11
V[;if’nzzs:] 30 30 30 180 or 360 30 180 or 360
Seroconversion 100% 100% 84% 41% 91% 64%
Rate* (37/37) (11/11) (31/37) (15/37) (10/11) (7111)
GMT** 801 773 98 73 191 83

*10 ZLL LD hFUA ML ERL-EE BT
*GMT: Geometric mean titer (FFNIUIAIZEE DHAED AZExFEL, 180 HEE 360 HHDIKMIZLVT h
hELVAZ GMT EHIZALV=)
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TRk 29 FE~ SHRFEREFBITEIERESZRERPE
(B BELRE R U P IR BURHEET R R %)

EAETHESN, HESNTOSHREBREZIVIFORME, T2 £EERL
BIUVERNDNAATOREDHYAIEHT SRR

MIEEFFERTOV /T DREEFHEICHE T HREFHIBIR

i L R TSR - B IEED - ER
WzesorieE KE #K

MREE : VILEVAIILADIDRICTIEERET S EZHFAL, IFPERHEETVRIZH T 5 EELHE
BZBALMNTE. HILETAIIADE TFEREITIRICHASHNTIREZIR I IELD, IFhIROES0
YA AL REMBETE L. RETIVCH T 3RERG RERMIZASAIC L. —BHH
IRIFRERDMBNIRS, BREEROIFPEKIES, REEYA FAA Y - T EHA ODOEHREFSIEHEI L=
Z T, FHEBIZEIT5 0 v/ HIEOFEHIEIZEIRL, VA ILABREOEZEDFHEIZHAAT-. TORHEE,
PFHhIRAEBEICE VLW THERY v/ HllaOEHRIEA RSNz, 512, Vo/RRE#E LU mBIZH T
BVAIARY /) LEEEREREMICEASMNZLz. CNETICEON-BERESLMBE LR AR
L, FRERIFARETIVICEITREAD DA IR GRBEREOEHFIC—EDRENZES LiERLI-. KETIL
&, SEOFTIVIRIIRIAINADIF DRKABIZFIATEDLEEZRD.

MEHHE
EHEGF-EHEBATF-RA)ISHE-HARRE
E L REEAEMINAT RRERELR

BLF - TS EIREE
ELREEEMER VAMILRE—ER

A BIREH

EEIDIFUDRIRGDHRIBMEEREENIC
BT DO, ZILYKRIIRIAILRBEEIED
BECEVMINAERERNDOERICEHSE XA
RFZEZHLMNZT L. BERMIZE, HILEDAIL
AMIDRICFBEHERETLHEEFIAL, TD
BEEEBFICONTIFDERBEYIRAEF AL
REZH, REZHN, JMIILAEMICHLNIZT
5.

B. ARG X

1. BRFEEEREM BRI

WX, BAIRT)ILO—KYBEALT= BALB/C
TR (EFERF, 14 BEAR) ZEEL, B
RERBEFRONAFIRIEBERZTERRTEICH
L), ABSL3 MeERIC TREEEEREF T o=
JAILARIE, HILEDAILAD Zr-599 #rZE LY
f=. ¥R ERAHBED =8, IR Ly6G il
(1A8, BioXcell #t)%#, &=, 7AVA(4Ta b+

50

O—JL&LT rat IgG2a(BioXcell #1) Z L M =.

NoDHEEIIVRADERERIZKRSL (—E
&H1=Y) 500 pg/500 pL), FBHEIZVSILREK
(—PtdH1=Y 2x10° PFU 1L RE/100 u) %
EEMICE TERLE:. MEBHEICITHEBES
REETELI- (K8 10 T, 55148), T,
%782 4, 7,10, 13 BEHICHGEE S E1To1-.
16 B, BRREREAEECZHELIz(n =
6).

YAILAIEFES, 7, 10, 16 BEIZ—EDEYE
TEZL, DIEFEMEICHEILMHERRLE
(n = 4-6), ML, FBRIAN)UEEAEE
HETERL AN\YVEBMKESGE. hE
AWT, BIYAMKGHEE (RNFRXFv> HM
I, fXEHEUNSIILEFES) ICTIMEREHR
110tz -, MREZHHEL, YAbHA -4
EHh4A2%BIFELT=(Cytokine 20-Plex Mouse
Panel, Thermo Fisher Scientific).

. REMRBICFREERBENE

FEHEYIOT7—CDIY—H—TH 5D Iba-1 i1
[RDNST42 AR DR Z REHEBILE
RICEYITot=. pHE.0 AR FIER(ZFL
ERWNT121 E10 DO IREELLIEE,
—REFKRIZIEE Iba-1 RSO —F Lk



(Wako)ZB Wiz RUI—ERICKBRILAFD
F—EBBEZT. DTI/IRFIOUICLDTA
Rk, SHEEEBICEIIT—DATLFIY
DERAL-.

BEMREPDE#EIRETRSZ P OEL-BEMER
‘RETOAIVERT, mEFE 400 ETEEZ
B HEL, WEEEITHEE 150,000 um?
THoT=. ZFEKROIFHEBI AMD 3 AfZiR
ELz. AEERICEKAINIRGEEIOHMEIC
%, B 1% # 7 ¥V 7 ;b Neurolucida (MBF
Bioscience)Z LY, il LI-BE& M SEHTY D
k Neurolucida explorer (MBF Bioscience)(Z&k
LSEEDBEEGEEZT>-. EEAKDTEHEE
METEEMT AL =(n=6). $HETERHT (XMETARAT
Yk Prism7 (MDF)ZRU -,
RREEERICBNT, VLR 3,7, 10, 16
BEIC—HOBYMERERZL, MikE) 2/
WE/M-(n = 46). MPEITEHFTZET,
DNA/RNA Shield (ZYMO Research) 1 T
-80°CIZ TR E L, Quick-DNA Kits (ZYMO
Research) L T DNA Z#iH L Monkepox
A ILADYS J L% real time PCRIAICKYIRHE
L. EALETSaA~<—, Ja—JIEXRNDEY
(Maksyutov RA et al.,, 2016). MPXV F3L
upper ,
5-CATCTATTATAGCATCAGCATCAGA-3 ,
MPXV F3L lower
5-GATACTCCTCCTCGTTGGTCTAC-3
MPXV F3L probe ,
HEX-5-TGTAGGCCGTGTATCAGCATCCAT
T-3-BHQ1 , QuantiTect Probe PCR Kits
(QIAGEN)ZRAWVTH VT ILEFHAEL, Real
time PCR RiG7akaLIE, FoTL—bZE -
BEHREFMHIERTYF95°C10 4, ZE 95°C15#
BLUVT7=—Yo T -mRRIE 63°C60 # 45
A49)L, 37°C30 #&L1=.

(REE~DERE]

BMERSMRICENTIE, B ERRERERR
ERBNEERDBELRRERT INEHE
OFERICRIYZITLL=.

C. IR#HER
1. BRERBRER

WIFhOERBEIZBLTEH YILEIAILAD

RTHEEBERICHALNTHNRKBEZ RSLA DT

LAL, SFPERFEBNER TV ML AEFERIC
REOAELGEMERAALONT-.
BHMKEKIZDOWT, sFh Bk ENIEF TEY A
IWABEEORREICEADLLT FIFEZRDERE

RUED, PAVALTavbO— )LABETIL,
DAL REESBRICAMBRKDESAH LN,
FNIE, YD REREBRDEZ(CLD5EDTH
= I EREBEICAVTHKOBEEDHES
MNIBBICRONT-.
TAVBATaAvrA—)LNEBHDOY A ILRAERE
BTIE, IL-12& IFN-gDEED ERZEHT-.
—7F, FHEREENEFETIEIVAIILREE 10
BEIZ IL-12 OFEA#SH, 16 BEIZIE
MIP-1a, GM-CSF, IL-2 & IFN- gD BEELH LR
NRELNT-.

. BRSO SR AR R AL R RO REAT

%7216 B B O #M%E HE & TEHMAELzEC
B, IAIVREBEICEWTEKXRLE /-
AR SNT=. #1 Iba-1 HilkZE AN -REME
e FRIC kY, FOERAIZ Iba-1 EZHE
HUf- RGEELZE BIEER(RGB XRY
FLR, G, BIEZZENZEH 197, 176, 147 £L1T=)
[Z&>ThL—RL, ZDWHEBADEIEZ B ENET
BICKYEHLEEICBIT2EBEEZ L.
ZTOHER, MEBHEBICKS 7/ -HBDE
ML DML TN ENRDEKIZIE ST,
EREEICHNT, TAVE/TartO—)LIx
5 & Ly6G kxR 52 &0y -0 EMEE
NDEEITHEERBEREXHFONLENST=(p=0.20).
Ftz, TAVAATA rO— )LEIZHT B4/
AEBOEELLTIE, BEICkD7 v/
DEHIENBEICHONT=(p=0.013). Ly6G
RABREZEDOIAMILADKR THEREIZLY, v
N-HREOFEEHEEIVTROEICHLTEEER
THY (p<0.01), FHERDIHBIZK-T, i
RADIyN-HBIZx T 5 EREDFZENHER
bNBIEMTEINT-=.

. AL AENEE

TAVBATaAvbO—LE LY Ly6G HiikRS
BOVAIIADETHEIEICKY, 3 BEDE
Do REHHINEEEICBWNTEFNREN 5 Lah
ALBEINEIEENSIAMILRYT / LD KRESH
f=. F1z, Ly6G AT EEICHETIE, 4 Kk
2ET10 BEDIMEANSIAILARY / LHRE
Shtz. 16 BEIZEVWThOBEAENMSEDAIL
AT/ LIFBRHEEINGN o= IFHhEROEEIC
FOTOMIIAMENBREST HZEMNTESN
1-.

WO DEMEDAMILARELIEICES T, IFh 5k
DELVIFIBEBFEDOEELCERFD—DEEZILN
TW3. DI9FZF7I9AILARZAWNE=TIORETIL



IZENTE, RAFELEHMENESN TULS (Fischer
MA et al, 2011). &9 TIZ, BALB/c TR

DHIVEIAINAFREERLEOETILIZENT,

1 Ly6G AR FIC KR ERIEBICLY DML
ABIEERERBNTTET S EERLI-(FRL
26-28 FEEAFBITRHLERESEEEMPE
(T -BRERFERVFPHEBBRELAR
BEHMESE). £oT, HILETAILRBELHE
[CEVWTIHFRIE—EDRENZES>TNDEER
TW3.

SEIE, COREETILEANT, BENLRE
RISEMESEE, SAbAA-TEDAODEIL
MoRRE LTz, IFPEREBERD VAL ARKREICE
WT, MEREREICHFEYRELELRITRSALGD
2=, YAMAA T EBAAVEEIZIDONTIE
IL-12 Z 88 & & L = . IFN-gamma, IL-2,
MIP-1alpha, GM-CSF &L BV Th IH&
ThHot=. 4H, FHERHEBED VAL AELEH
TOREEBME, ChETCOERBREBRN

DHIERTHofz. BRITEFINRERSNI=A,

ZOREIETETHS.

Iba1 (B4 :G1, Daintain ~AIF-1) (%, E¥kH 5
WE=rao77—COMRBETEERL, RELE
5T 520/ \0EBTHY, v/ 77—DiE
MHEICBEETHIENMOENTIND. ZDI=8H,
FEHEE<I/OTID7—oH03on5YTOI—h—¢
LTELHIASN TS, —F, R0 EHSEIZD
WTOREMEEHmIZRET, FTRNELDD,
lba-1 URBGHEELOEEEEZTMARET S
EéLT=.

FOHEER, Iba-1 MEDOBHEEE YEHA
B AMHAVRIEDFERE—BLT-. REEMIE
&, RYVRDAIIVRAEEZDBEELEEHEZ
BIZEARD L THI-GIEELBY R S.
FIWIRYIGZADAILADINPET IILEAFEDT-
HIZFERDBBPZRMETIY IV RDEBRMBEEN
RENTE:. FEFIIROEEFETYIAT
FEHREOHEREEZRTH, VAT
FIXFEERLERTDOHATHoI=. KHET
%, B BALB/c ¥ RIZHF k4L BNIBEET
EICEDT, HILEDSMILAD ZRELIREFEY
HIZENH KL EERLIZ. £, IFHEHMES
KETIEVAMIILAMEINBEL, DAL RIETEL
REMBDTTESNDIEETRBINT . KFR
THWE=Y 9/ ILRBIZ—EHT=Y2x10° PFU S A
JLRE/NM00 pl TH21:=H, SRITVAMILAEES
HIZEKTAIETRELEFIMETILRELSE
EBATWS. ULEMD, FifzGAILIRYIRDOA
AR HORETIILEIRRLT-.
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2) Taniguchi S,

E. &R

YILVERBREIIORETILOREREMDS, FILY
RYDRDAINAEREEDEELNDBEERFEL
THHPEEFDELE-REGEDOEENRES
ntz=. KETIVIE, SEDAILIRYIZAIAILR
DIIFURBERARICHATESEEZS.

. RERBIRER

FrRCEEGL

G. HARHKE
1. WX FER
1) Sakata M, Tani H, Anraku M, Kataoka M,

Nagata N, Seki F, Tahara M, Otsuki N,
Okamoto K, Takeda M, Mori Y. Analysis of
VSV pseudotype virus infection mediated by
rubella virus envelope proteins. Sci Rep.
2017.7(1):11607.

Maeda K, Horimoto T,
Masangkay JS, Puentespina R Jr, Alvarez J,
Eres E, Cosico E, Nagata N, Egawa K, Singh
H, Fukuma A, Yoshikawa T, Tani H, Fukushi
S, Tsuchiaka S, Omatsu T, Mizutani T, Une Y,
Yoshikawa Y, Shimojima M, Saijo M, Kyuwa
S. First isolation and characterization of
pteropine orthoreoviruses in fruit bats in the
Philippines. Arch Virol. 2017.
162(6):1529-1539.

3) lizuka I, Ami Y, Suzaki Y, Nagata N, Fukushi

S, Ogata M, Morikawa S, Hasegawa H,
Mizuguchi M, Kurane |, Saijo M. A Single
Vaccination of Nonhuman Primates with

Highly  Attenuated Smallpox Vaccine,
LC16m8, Provides Long-term Protection
against Monkeypox. Jpn J Infect Dis.

2017.70(4):408-415.

4) lwata-Yoshikawa N, Okamura T, Shimizu Y,

Hasegawa H, Takeda M, Nagata N.
TMPRSS2 Contributes to Virus Spread and
Immunopathology in the Airways of Murine
Models after Coronavirus Infection. J Virol.
2019. 93(6) doi: 10.1128/JVI.01815-18.

5) lwata-Yoshikawa N, Okamura T, Shimizu Y,

Kotani O, Sato H, Sekimukai H, Fukushi S,
Suzuki T, Sato Y, Takeda M, Tashiro M,
Hasegawa H, Nagata N. Acute Respiratory
Infection in Human Dipeptidyl Peptidase
4-Transgenic Mice Infected with Middle East



6)

7)

Respiratory Syndrome Coronavirus. J Virol.
2019. 93(6). doi: 10.1128/JVI.01818-18.
Matsuyama S, Nao N, Shirato K, Kawase M,
Saito S, Takayama I, Nagata N, Sekizuka T,
Katoh H, Kato F, Sakata M, Tahara M,
Kutsuna S, Ohmagari N, Kuroda M, Suzuki T,
Kageyama T, Takeda M. Enhanced isolation
of SARS-CoV-2 by TMPRSS2-expressing
cells. Proc Natl Acad Sci U S A.
117(13):7001-7003, 2020.

Sekimukai H, Iwata-Yoshikawa N, Fukushi S,
Tani H, Kataoka M, Suzuki T, Hasegawa H,
Niikura K, Arai K, Nagata N. Gold
nanoparticle-adjuvanted S protein induces a
strong antigen-specific IgG response against
severe acute respiratory syndrome-related
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coronavirus infection, but fails to induce
protective antibodies and limit eosinophilic
infiltration in  lungs. Microbiol Immunol.
64(1):33-51, 2020.
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BW WBC

‘; 1.1 10000
g - |sotype/MEM ;.- ¥
> 14 * * * * + -=- aly8BGMEM g 0
g % — ISolype/zr599 2 6000]
s - LyB8G/Zr599 2
2 1 3 40004
2 -
'§ 1, 3 20004
B 0
2 371016 371016 3 71016 3 71016
£ 0. Trrrrorrey 7T 7
NS w°@@c9@«°&o?&¢°o sbubc?@ Isotype  LySG Isotype  Ly6
Days after inoculation MEM Virus
Lymphocytes Granulocyte Monocytes
= 100007 15001 500+
% 3
% b 4004
2 10004
‘é 60004 o 300+
T ol H 3
2 2 5001 3 -
g 20004 g § 1004
= = K]
3 3 o g
371016 371016 3 71016 3 71016 371016 371016 3 71016 3 71016 371016 371016 3 71016 3 71016
Isotype Ly6G Isotype Ly6G Isotype  Ly6G Isotype Ly6G Isotype  Ly6G  Isotype Ly6G
MEM Virus MEM Virus MEM Virus

1 ELEYIVEIAINRAETEREOIIDADKREEIL. Isotype/MEM, 74124 T2 hO— LA &R
PEE%RIETE aLy6G/MEM, 1FHhEkiL B % MRS ERIETE  Isotype/Zr599, 7AVAATarba—)LALEE DAL
A¥EFE; Ly6G/Zr599, EFEIFhEREBER VM ILR, B n=6, KL, AR5 B%ZR L. 5L, TEIZIE
IZWBC, BIEkEL; )/ \BkEh, FRAIBREL, BEREERLI-. DA/ILREEFE 3, 7, 10, 16 HO &R

IL-12(p40/p70) . MPla GM-CSF .,
150+ " 500+ v — 250 [
I e — —
r v 4004 2004
1004
E % 3004 % 1504
& 2004 1004
50+
1004 504
0~ 0~ 0
379016 371018 3 71016 3 71016 371016 371016 3 71016 3 71016 371016 371016 3 71016 3 71016
' Ly6G Isotype Ly6G isotype Ly6G Isotype Ly6G Isotype Ly6G Isotype Ly6G
MEM Virus MEM Virus MEM Virus
) -2 ., IFNg ., z
. S — e [ e ——
—
E E
2 4
371016 371016 3 71016 3 71016 371016 371016 3 71016 3 71016
Isotyp Ly6G  Isotyp Ly6G lsotype  Ly8G Isoype  Ly6G
MEM Virus MEM Virus

294 )L A% 3, 7, 10, 16 BEOMBEHRD Y ALY, TYEHAURKRE.
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A Iso-MEM Ly6G-MEM Iso-Virus Ly6G-Virus

*%
| |
*kk
__10000-
& dkkk
£ b
Z 8000+ @
*
g [ ——— |
% 6000~ 2
[
‘E L4 ° °
-g 40004 °
Q‘ Y
«~ 2000 . __‘E' |° |
© L ]
2 | oil *
c L] L] L] L]
9 9
Y TR é’é QQ« 4-\& A“"Q
S & & S
& S
S S & \;\‘b

3 HILEDAILAR TEE 16 BB OFEBIZH (15 Iba-1 [FHEMEOEHE. A. it lba-1 nfAZ AU -f&f
BALSEEOERE. POEBIREBRETHELT, REERE 400 fEDETR (FFE # 150,000 pm?) %157=. Iso-MEM,
TAYVEA T 00— LB % RIS S K28 Ly6G-MEM, 1FhBkih; Bk MREEEKIEFE  Iso-Virus, 744
A7 arbO— LIRS A )L R 3258 Ly6G-Virus, HEFEIFHERAEBAIE®R DAL R, £ n=6, B. £ Iba-1 1
[FIEHEE I E R LYME LN —RA LB, GB FL—REEMSEEZEHL, Iba-1 BEEmEEL
One-way ANOVA fZHTIZ &Y LLEARATLT=. *, p<0.05; **, p<0.01; ***, p<0.001; **** p<0.0001.

o |so-Virus
} o Ly6G-Virus
L/N 4 oco oo o o
Spleen4 o o o
Blood © oQ
None 4 o 00 000 oo 00 a8 88
3d 7d 10d 16d

R4 WL AE B BEUMRITH T HBEMEYALRY / LOBH (n=4). &RYMIEAHERS. None
EOTROMEITENTEY (LRSS LSS A - BE R
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TRk 29 FE~ SHRFEREFBITEIERESZRERPE
(B BELRE R U P IR BURHEET R R %)

EAETHESN, HESNTOSHREBREZIVIFORME, T2 £EERL
BIUVERNDNAFTOMEDHYAIZET SR

MIEESEERET IV VT DR (GBI AR, RESBREICET MK

i L R TR - EAERI 8D - A =
MRDEE F 5 (H29-30 F£E)

i L R TR AT - EAERI 8D - A =
BR1EE AiE #(RO1 F£E)

HREES : Lister ¥ DIEREIMEIZELY LC16 ¥k LC16mO HEEHLTRIIShT-. RE2MDENEEFSTY
FURERKTHD LC16mS ¥k, MREBTHELETS—IH A XD PHKREL LC16mO F! (medium size
plaque; MSP) DHREFRE DI ILANHIFT 5. MSP (L b5r BIZFD 1 EEREEHEHTILEEVAILAT
HY, TOEED/\Z— (& 1 BEEBAC 4 1 BEBAE, BHHLIENDD TS, NA(FTvEATHL
N3 MSP DHIRERE -/ \3—> D EFTFERERBRGHEREN R —I IO X (NGS) #EfICiYFELND.

MSP M55, X E4 MSP Z4&H 9 HFEERI PCR EZZ KL, LC16m8 #REHFED MSP Z#AImIgEE LTz, &
FRHIRAEE D Y F > Lot % RK13 HiIA TO 1R, Vero E6 B TOIETEE 3517 JL1TLN. BIFLI-EERPCR
EERLE:. AT T orADDIENTID Lot ITEWLTEH 3 BT ST E(ZE-T MSP SEEAY 100%E THE
T B2EMDhot=. £f-, FEM PCRHMSIEE Lot [TBULVTEA MSP AR TE, MSP OEENELS
ZERDMI oIz, BIC, RIER—I I XBEHTEEEHI PCR DIERELLELI-HER, MSP BIREEREMNIZIZ
—HLTz. AR, MSPIZIXEIC, 47850 MSP A FEEL, ZORHBICIEETNENEENT S/ <—EAN
T-EEM PCREEIETINELHDHEEZObNT=. —A, KYBEIC MSP DSEENBIETES LI, EIRL
1= MSP @ B5R EMIFHREL T H X HEDMARTFRIAKEZEREL-. 5%, ZORMBEZRALT, RE%E

EHRETOFETHD.

MEHAE:

oo, BARF, FHRE(EXREERE
T, BKERIZEER)

TR, BEEEE (R, V/ILRE—E)

A HIEBE/
MEEEEEIIFUODEEMRTHEIIIV=T
4 JLA LC16m8 ¥k(, Lister %M SIE;REIMEIZ
KUY LC16 #, LC16mO HERHBLTHIILSNT-
¥THD. 1970 FRIZIT10 FADFHICERES
h, TORICEELEIRIGIEERINGEN o=
Ehn, REMDIEBIZEVWIIFUOKRTHD. £
-, BREERTORA~NDEEICEALLOARE
HEMNESIZHERSIN TS, Lister # (% 41°CLLE
THURV I X BB TOT SO EELH S
DIZxL, LC16mO #k& LC16m8 # (L 41°CTlF
TS5—0&mBRLEWN (BEEERZME),
LC16m8 #k(&, b5r EEFIZ 1 IBEREHNHY,
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EE% B5 ERENMELNLGEW=HIZHRDY
FEMAEP® RK13 MRICETE2TS5—9H4a4X
HYUNELY. FF- Vero E6 HIBATIETS5—0% L
LY. LC16m8 #M#EMRTEHELETS—IH A XD
PHKREW LC16MO B D1 JL A (medium size
plaque; MSP)NWHHIRT SH. CHETOMRET
MSP &8 EMN 5% EICHbEH X KRS
MENEEICERDEIEND, THF U EEIZEN
Tl MSP EHEMNHHLANILUTTHIILE
REETHRENITOND. CHETORFTHDS,

MSP [& LC16mO EADEIFRH TIEA4L, b5r &
EFD1IEERREZVHEITIEEVANILATHY,
ZTOEERDNI—VIEBRLELHEE~D 1 1BEE
AV 4 IBEBAFERHLIIEN I MNOTLNS.

NFETIZ, RERK—IITU X (NGS) fiEHT &/
AFT7yvEATHLNI- MSP DIEHRERFDRK
B EONDEEBELMNIZLT-. NGS f#HT(XER
BT —AONEBICHBENFHEET HIEND,



BEICHDEHEMIZ MSP 2R T DA EDE
REBMEL, MEZEDTE. TORE, Ch
FTH MSP OZEENA—U BT THONEEE
% MSP ZRH T 5 =M PCR ZZFRAKL, [
ZNHENEONDEEFHELMIZLEE. FIT,
MEERICETHIMRELLT, SEMABIESEDY
F> Lot ZFL\T, Vero E6 #ifaTH MSP 1#ig&
RK13 il TO AL AEHEE 3 A4 7)L1TLY,
BoNBMSP DZLETE/\4—2 & MSP EIgHR%EE
2/ PCR IZkAERERER I —O T R
BRELBRLER, SETELREESEZHOHEL
27z MSP O HIRBEENREESLHEDIIEN T H D
t-. KETIX, 2D MSP DEEHIPCR %% B
L, MSP $#EMEE PCR Xttt —HTY
RERFTICKY, MASEBIZES MSPEE/N2—Y
FHRL, REEEBICETHEREREMRTIHIL
#HBELT=.

B. ARG X

1. SBHBEEEIDIFUILO MSP #ig
SRBHBIEEIIFUICITEHEETEHIN
MSP M&FENTLS. FZT, Rt —HT

VRIZEY S SNP WS T- Lot6, 7, 8,

9, 10 U 12 % Vero E6 #ifaIZ{E moi TRk
I, 35°CT 1 AREBERICEGMAELEDL
f-EFZEERLE 1R EE), InEigviRL
3 EIEELT-.

. MREEL Lot DNA(AT7vEA
1) THRABEL-IC1ILREE 107 ~105100
WETEEERL, RK13#4, Vero E6 #lIAIZ
P, 35°CT 1 EREEL:. TD®R, AF
Ly IL—IZ&kY, T5—9%#% %, MSP D3
FEHL=(N\A1AT7vtA;Vero E6 IZHI1TH A
fi/RK13 [2H1+5HA1fix100), ThiIZKkY, &
Lot IZ MSP WEDRREEENSIMERETLT-.
ARAERTIL, BHMED MSP hW\HIN5.

. MR IEE LT Lot ASD MSP R H

SRWAIBELI-VMILREN D DNA ZHHL,

CNETICBHAELI-MSPHENEE PCREE
&L 7=. Mutation specific primer [Z&5EE/
PCR Tl%, 380 3'—5 exonuclease jE1tx 4D
DNA polymerase #fAlL\5¢&, EHFERIGIZE
YA RIFERFI(LC16m8 B )D b5r B FHIEIE
Shaf=8%, 3—-5 exonuclease ;EMEDFH LY
Taq DNA polymerase HEEBEF*KIZ&LD SYBR
Green Realtime PCR Master mix (TOYOBO)
ZRAW-EEM PCR T, 267A @A, 2717
EBAZ, 274ATAC A EI MSP Zi& L 7=,

4. 268T @ AE D MSP M 1EH
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R —IT O REBITICKY, 268T HAERD
HMENZRLEM-T Lot10 # RKI13 #IC
moi0.1 TRFELz. B 7 BEIZ, 75—0%
REITL, EiERAEE 3 @ITof-. TDOLEFEZE
LC16m8 R U MSP £@NDTSAY—ZHLT
PCR #1TL), direct —-2 I RIZ&Y 268T &
ABIEEALT-. 268T AR D MSP #HE
RK13 fifgIcBEL, R#RIZTS—oor0—=>
JEi1o1z. CDBEFL—4)L 3 [@FTLY, 268T
HAE MSP Z4EHHLT-=.

. 268T AR DEER PCR A

268TH RN TSAV—4EEBUTHLTIEE
MNERFBIZESLSIZ, forward (£ 17mer NS
20mer E£ T, reverse [& 11mer i 5 22mer £T
s%EtL1=. E£f=, positive control [¥%& MSP %
RK13 #i B8 [Z moi0.1 TR g =+, Hirt
extraction [2&Y, MSP @ DNA Z#itHL, B
f=. £91&, Thi>Z#HELVT conventional PCR
[Z&Y 268 WAREEEMICKRETESTS4
I—EEA LIz EBRESNI=TSAI—FAT,
EEMPCREZEMLE. ZREMIERN ST
FAV—FRAVWTHRHBREHEEL-.

. MSP HEMEER PCR ERHHRI—I TR

fEMTIZLD MSP ZE/1\ 44— RUHIRSEE LT
3

6 FED Lot LT Z 1 Vero E6 #IfET 3 K
REBL-LE%5) THRFELz MSP 21T
£ PCR 28bHE T, 4 8 (267A AR,
272THE AR, 274ATACHE AR KU 268T & A
EYDTS5/4<T—%AL\f- MSP RHDEER
PCR %1Tof=. TOHERERHHAL—HUIT R
fEMTICKDHERELLE LT

. MSP @ B5R #HiRELI=-V Y XTHEDORRT

FrARER

MSP (& B5R E=zFH 1 18E, F/=(&, 41X
BARY 2 BERBICLYERLEZ%KTHY,
LC16m8 LIFELY, LC16mO HREEHkIZE R
D B5RZHTSH(E1). BBRDH, LC16m8 &
# /1 5 SCR (short consensus repeats)
domain LAB%, transmembrane domain LART D
237aa Hi5 275aa FTOFLTTHIoLIZR
TFRERRLEL, VY FREXOHRRTFRHE
Z{EBILT-. Lot6, 7, 8,9, 10 RU 12, Th¥F
no 3 K#EREELZLEEZE moid.1 T RK13
MpICRRESE, BE 7 BEIC, DYXHXOD
RARTFRHEZRENT, FA (1:200~1,000)%
IC (1:200~1,000)I2&Y) MSP 4 EZMIZHRH
TEANZHERLT-.



(GIEEAADEE]
ErREK, B ERAL TGN =HZELE
LY.

C. IE#HER
1. MSP 2/ E = PCR

NETOMET MSP [ZIF, EIZ 7 FEFED b5r
BIZFO1IEERBEZEAEID1EEREAHD

WE 4 BEFEBATLHLOLNFON TS (K1),

oD IFoRBRRERFCPSRMERER

BRIV FUHRT, 267A BAR, 271T AL,

274ATAC AR EAN T EL MSP DELEFE
THdH Izt T 5 MSP FER real time
PCRZRWLDI&IZKY 267AEAR, 271T &
AE 274ATAC HEAE D MSP EHEMNZHN
FN0.01%NDRETHRETER(K 2).

. BEMAREEDTIFUNSD MSP EiE

RER—VIRIZKYZHAE SNP Z5AT
V5 Lot6, 7, 8,9, 10 RV 12 % LC16m8 #ke&
MSP OWTFhiNTS5—I%MHKTES RK13
ML MSP IR TS—H%RTES Vero

E6 M TENENNAFTTvEAZTo-HER,

RK13 #ifa< 10°pfu/mL, Vero E6 A TIE
<10% pfu/mL & MSP [Z#HRF K (<10°) T
Ho1=. & Lot% Vero E6 #IFEIZELYT moi0.01
T 3 EMAREEL, RHRISNIFTTyEA%E1To
T-#E8R, 2~3E#KIEETMSP HIRFEENZ
[X 100%I:Z L 1= (K3).

3. Vero E6 Ml T3 RMAEBL-SHEMRIEE

J9F> Lot b MSP $EE

LEETHBLE Vero E6 #FATHEILIEELT-
Lot 94 JLREHN S DNAZHH L, MSP 42/
2 PCREEMLIz. ZOHEERE, L8O Lot (<
BELNTHAREETSHTEIZ 267A AR MSP
DEIENEZ =18, 267TAFEAE MSP A\ AD
Y—THHEHASINT=. IS, Lot12 [2HUT
(X 274ATAC #EAE! MSP &AM Eh, ##
REEBECELICHENEZ 126, MSPRHIZIX
3 FEE (267A AR, 271T HAE B LUV
274ATAC AR DTSAY—ERLTITS
ELHIEEZLNTZ.

. 268T #EAE D MSP M {EH
SETHFELTE 267A EAR, 272 AR
B 274ATAC BEAEBRHEDI-ODEEHK
PCR DfERERER—I TV RBHTIZL D55
BELETDHE, MSP HIEEAR—HT ST
ERg otz TORRAIXRHALS—IITUR
fRHTIZLBE, Vero E6 IR T3 HARIEET
b&, 268THRARMNAS v —(THEMT B EIZK
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53D THo1-. SETHHFRETIL, 268T #&EA
(X E 4 MSP Tldaho1=1=8, EEH PCR
RI(FBAFEL TGN ST, T, 268 EAE®D
EEM PCR #FHT20HIC, £F(E, ZD
MSP Z{EH L. KRR —I T RBIICEK
Y, 268T #EARDEENZIE Moz Lot &
RK13 fifglc@s, J5—IREETo1=.
268T AR THSHZ L% PCR # direct >—%
IVRICKYRERLz. AU LISEAT
16 BN T>—o D, 4 @A 268T #EAE MSP
EESATW= EIZ, 2 AT75—IFAEL, #
#4757 268T A E! MSP #{EHH TET-.

. 268T AR DEER PCR A

268TH RN TSAV—4EEUTHLTIEE
MNERFBIZESLSIZ, forward (£ 17mer NS
20mer £ T, reverse [& 11mer i 5 22mer £T
s%EtL1=. E£1=, positive control (¥%& MSP %
RK13 # B8 [ moi0.1 TR g =+, Hirt
extraction [2&Y, MSP @ DNA Z#itHL, AL
f=. ThbZ ALz conventional PCR [2&Y
forward 17mer & U* 18mer A% 54°C, 20 cycles
THEMIC 268T HFAREZRENICKRETES
ZEND otz BIZ, TDZO2DT 543X —%
FAWTEEM PCR #H&iTLI-# R, forward
18mer 754 v —H7 =) U< IRE 54°CT 268T
BARZHEMNICRETEIIEA o1
ZTORHBRRIL 0.3%BETHo1=(K3).

. MSP HEMEER PCR ERHHRI—I TR

fEMTICKD MSP ZE/N\2—VRUHBRMEELL
3

2)TRHAFL- MSP #$EMEEM PCRZE&D
BT, 4 BEODTS5AV—%ALV- MSP & D
EE2M PCR DERERMAR—IITUREH
IZ&BEEREFHELI-ELCA, & Lot & Vero E6
HREIC 3 R KIEET DL, 6 FEFED Lot 1, 5
FEEEOD Lot [ZHULVT, 268T AR D HIRMEE
MNIEEICIEMTLSEND I o1, T, KD
ED MSP MZEE/NZ—VIZEVWTHADER
MNIEF—HL=(H4).

. MSP @ B5R #HiRELI=-V Y XTHEDORRT

FRi RS

B5R @ 237aa Hi> 275aa FTHEFIMSDD
YXAEORRTFFHMA(H5)ZANT FA
BEUICEEEL:. TDOHR, MSP (XRHTE
otz ZRIZIE, RIFRRERORRMN—D
DREATHIAREENEZONT=. Sk, B
#BRE% B LT immunoblot 4> flow cytometry 12
FYDHFHEORRTFRHFAL MSPERE
TEANERFATIFETHD.



D. &%

KRR —HI T RIZKY ZHE SNP #& A TULY
% 6 FELED Lot & Vero E6 #IfAT 3 @iR{LILE
FTBRENAFTT A TIE2~3EH#KIZLY MSP

DHBEENIFX 100%I3ZFF MM oT=.

T, TOARIZIE, ELREEREHEDLEMOT=
268T AN EMTEIEN Mo D
MSP Z45E# forward 18mer 754/ v—&LYUEE
BICRHETET-. FIZ, 4 1B (267A IEAR,
272T & AR, 274ATAC AR KU 268T #EA
EYDTS54<—%AU- MSP REDEER
PCR DIERERMRI—IVIVREWIZLD
MSP HIREE DR XIZFE—HLT-. SEME
1EEIHF D Lot F Vero E6 #IfAIZ 3 AHE (L1
BEEHDHE, 83%NDHEILT 268T HEARDHIR
HENSLELIEN D H T,

Fi=, FUBEIZ MSP ## & TE5K5(Z, MSP
® B5R EIMSRTFRETH AL, DY XH
KO\MRTFRAGREERLEA, IHE, MSP A
BHETELEWNIER D2 FOIHXHED
PARTFRHUARICEYMSP AR TEE R 5B E
FTHERIC, RTIFFRTIEEAL KGEMHEERZ
EAEEFHL, VY XHEEORMBEEZERNTS
ZEEFELTLS.

. KEE

MSP #2754 —% AL /= real time PCR &
KR —HIITUR(2ED MSP HIRSEEREER
(FIXFE—FL, MSP $HEM 3% U LIFHETE
f=. Ft=, HREETLIZMSP OHIFFEENEL
HAHZE, £, EIZ 268T EARTIEIHZM, A
Sx¥—715 MSP A Lot [CKYRBELBIEND, MSP
BREDEOIZIE4TEE(267AFE AR, 272THEA
Bl 27AATAC HEAE RV 268 AR DEFEM
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TIAR—ERAVWTITIRENHDEEZ NS

. REREIRER

FAOTY T TELDYILIED AL RELIEN TR
TLTLS. 2017 £ 9 AH 5 12 AIZ Bayelsa M
THILEZWEF 172EH D5 61 FHAYILE
THAHACENRBREZ M CHRREINT-.

G. IRFEXR

1. WXFEXR

1) Tani H, lha K, Shimojima M, Fukushi S,
Taniguchi S, Yoshikawa T, Kawaoka Y,
Nakasone N, Ninomiya H, Saijo M, Morikawa
S. Analysis of Lujo Virus Cell Entry using
Pseudotype Vesicular Stomatitis Virus. J Virol.
88(13):7317-7330, 2014

2. IEHEX

EOAEE, BT EN, XS, EEEF, &0
%, MM A, Harpal Singh, iT)IIf1Z, T8
B, FIE, BEERE. 79T I94ILR
LC16m8 #E Lt B ELI-MEBRZTHIL =T oA
IWREHS R T LD, 5 62 @EHADIAIL
AERPMER, ##/E(2014.11)

H. XNE9Bf E#E OO HHFE - B KR

1. RIS
FrRCE AL

2. RRAHEERH
FrRCE AL

3. Tt
FrRCE AL



P1

P3

RK13 Vero E6 RK13

Vero E6

1 CRETICHELONT- MSP OEGFREEE

250 260 27@ 28@ 2909 300

LC16m@ TATGTCTCTGAATTATATGA——TAA-G—CC—ATT—AT—AC————IAAGTGAATTCCACCATGACACTAAGT

LC16m8 Nk ok okh kR _ kR _ ke _haok_ ok _ ok

L1
L2
L3
L4
L5
L6
L7

261A
262T
264A

SRk Nk R Rk Rk Rk R R R R

B L E e L e TN ey L e e FEE RS EER R AR R R ER R R AL (35 6%)
Fhdkdh ok kdh kR kb kbR k_ FEEFEREEREEREERRER R ERRERRE (14 6
sk sk sk koo sk kb ek ok (kesk sk bk k. R L N NS
Rk Ak kdhkoh ks ok sk _dek kTR ____ FERFEREEREERRE AR AR RS (24 4%)

FERRERR R R R R Rk R ATAC SRR R ER R R R R R R R (17 29

ELE R LR L L L L Lk L L L L L UL UL L N L L L L R FEEFERFERFERFERFERFERFEFFE (4‘9%)
KOk A ROk K K K 0K K HOK K ROK oK KoK K _ ok _ ok _ORK _kok _okk_ _ _ _ _ LEES SRS SRS ELE LSS L LS (4‘9%)
HHOK R HCOK A HOK HHOK R HOR A CHOK AR R Ok K ok ok _ ok kR ok _ EES SRS SRS SRS SRS SRS SRS L2 E S (minor-)
e HOK S Ak KK SRR SOk SeROK ol TRk ok _ ok ok _okk ok ___ Ko M M R K R ok R K R K Ok (minﬂr‘)
AR ok SRR SRR ook ook ol _dokok Aok ok _doksk _okk_okk_ ___ SR MK KM KR S SR K R oK R oK R K HOR (minor’)

2 MSPHEMNTE= PCROKREHEE

Fluorescence (465-510)
o 2 3 B B 8 8 5
2 5 © ° o o &

o
1

Fluorescence (465-510)

450}
: i
§|io
100]
50,
— 00{~
i2 4 6 8 18 W 1 19‘:,*‘22 % 2 3 Y T3 7 6 & 10 0 T ‘sl:wlnzz % E D ) £
267TATFEREEPCR ITHEMEEPCR
MSPEH R
i@ 100%
i: 10
iz 1
iv: 0.1
v :0.01
vi: 0

274ATACH EMEEPCR

3 NAFTyEAI1Z&SH MSP L&

Lot 9
9 Vero E6/RK13
)
™ 1501
sl
X
[~
s
= 100-
£
-
~
2
o 501
™
()
>
s
= 0- T T T
b PO P1 P2 P3
= Passage

o)
)

Lot 6
Lot 7
Lot 8
Lot 9
Lot 10
Lot 12



4 268THAREBFENE= PCR

Amplification Curves

Standard

- I: 1019 copies/uL
N IT : 10° copies/uL
e III : 108 copies/uL
e IV : 107 copies/uL
Hioerd I/IVIIV IV/ V'V

V : 106 copies/uL
VI : 105 copies/uL
VII VII : negative control

2
£

£

£

MSP specific primers, forward 18mer primerh'L6Z4F2MICIRE TS,
(Annealing Tm 54°C, 50 cycles)

5 MSPHEMNTEEZ PCREURBRS—ITURBHICEDFEREE
Real time PCRICLBMSPERX RS- AEETICLBMSPER SR

g g g 5

g Lot 6 7 Lot7 2 Lot 6 8 Lot7

T4 3 3 30 2 a0

< -1 S1s —u B —u = —u

& —4 ) e g L4 20 — 4

Z3 e = . S 20 — s = — 5

g L6 i s K] L6 2 =

22 $ g 5%

S g E10 3

=, o5 o a 10

% & 2 2 f

= z //\—/ %5 0 = 5 0

s - - - o 5 ol— T - v 2 PO Pl P2 P3 8 PO Pl P2 3

2 2 PO P1 [ P3 3 passage 5 Passage

g Passage E Passage

g - 2 Lot 8 8 Lot9

i Lot8 g~ Lot9 S 40 < &0

£ T 80 s —u g —u

8 —u £ -_—vu & — L4 @ — L4
—_ e = 30 = 60-

z 4 — 14 - — 5 5 — s

a4 — s Z 60 -1 ° L6 ) L

8 L6 ° " €20 2 40

z C £ 40 £ <

g2 J 5 > 10 o 20

& A & 2

& & 20 2

= @ 5 o 5 o ey ————

5 0l— p . 3 z 2 PO P1 P2 3 8 Fo 1 P2 3

PO P1 P2 P3 S Passa

8 ° PO P1 P2 3 8 Passage E 9

g Passage 2

o &5 Passage

7 g Lot 12 & Lot 10 & Lot 12

g Lot 10 = T 100 u T 100 u

3 & 80 o - x —

§150 S 5 —1u 2 so — 4 2 8 — L4

& — — b — s — s

z “o Ze — & 60 I ) 6

S 100 — 15 s < <

g L6 3 40 s g a0 5 4

2 5 £ £

8 so A & 20 $ 20

Y o 20 = g

S & 5 o 5 o -

: LT : el T T ] G 8 PO P P2 P3

- — . 1] o

; PO P1 P2 P3 ; PO P1 P2 P3 ] Passage s Passage

] Passage S Passage

—
—_

D267ATEATY, L4 272T AR, L5 : 274ATAC HE AR, L6 : 268T @ AR
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6 MSP @ B5R domain DR T F Rk % /&l

Vaccinia virus B5R domain
Extracellular domain

! \
20 7175 124 129 181 185 236

276 303
-4 ] 317
119 Transmembrane
SCR 1 SCRII SCR III SCR 1V domain
Signal pept|de SCR : short consensus repeats
Ci—op
1 9 LC16m8 B5R
UEEIE A 48EIE A 2IBEXIEEF(CLDreading framef&)F (L1~L14)
276 303
1 R S
yd Transmembrane
¥ domain

Reading framef&)RUIEMSPOFIEDHUREL T,
SCR domainB{p#m237aa~275aa,

l

IO FEROFRTF MRz F R

62



THNAEEREFBITRHERESTREMAUE
(FTE-BREBRRERVFHEBBRREERARER)

EHNETHESN, FESATLWIHMREBEREEZSIVIFOORMNE &% £EMERL
BFIOERNDNAATOREKDOHYFICETHHE

SE|E

=

MREEESEERIOIVITFUOOEMRNT GEEFHERF) RERRXCEITINE

= B 37 =% R E B R
REMFH -
mESEE BTE &

METEE 2019 &£ 7 AIZ Global Health Security Action Group—Laboratory Network (GHSAG-LN)
FYNAATOICETIMERSIE, REFE - RXAME - IJILtESBE - HREF-BFE2HEBOREDOSN
HEEEEEQADEMMNIRESINT-. GHSAG-LN OBEXDEFEETHY, D, KAEIDOH
RERKETLHIBEKRBLOREEDLE, EIUREEARAOMEE —5, HEE -, BKEH
2ED I ETHRMELIZ. £EE/ARILE DNA NRRJLOERMERSINIZA, BARELTIE DNA /8%
LTOBRERISET>-. TO#EZ2 A 14 BICHRELT .

MEBHE - BRARF, SHE—, EAHRSZ (A,

BEERZM), BREF NmEH, KB E(H,
ME—&), BEEHHF XUEE (R, #E=%),

FREE (B, 7/ ILRAE—H)

A TARBE®
HABRERXREHERBEA=27 T 47 (Global
Health Security Initiative: GHSI)IZIE G7 (A
TH, IIVR, R4V, 43)7, BX, EE, X
E), A¥>a, MMEES(EC) THEEREN,
ATH—nN—ELT WHO £5im LT3, it
REELXLRETEHY IIL—T (GHSAG) (F&
E0RREMEBECERIN, KECDFELE
BMEZEERMGTEHICEL, BEARELERE
IZRZEHZAZIA =S —230D Ry —9ELT
BEETHZLEBM LLTULVS. GHSAG MDA
Un—F, mERAEORETEREDOMEIIC
DWTIHE#HERXREL, GHSI 2y —IDHK
RKOEBEFEZHEL, RITLNLTOITED
EHWRKREHEREL, BEEREEOEFELXE
5.

B. IR A%

GHSAG SRR YrIT—UTIEEBERITIAFTFTEA
*oa, PHOBORE, ZWHFE-BHT0oXx
HELBELHEOR LS, RAEADEH EDORREIC
WMYBATNS.

2019 F 7 RICEREOHFA &Y, REHE, ¥
RFEE, RAME, TILESEE, N\—9KRILT
D7EE D EQA AEENT-.

HFFEYEHE 1 OEIICERDNARILTRE
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35, DNA ORI TREDELLNEEIR
TEHRLIIIRENE-. BFRETOHZDE,
BATIX DNA AR TREZEEITHL%E
REL.

(REE~DEE]
A LAY,

HIRER

B EH20DK5122020%F 1 A 27 HICEH
kD DNA MRXLIILY, FUEO—ILD A
7~ DNA W 5 BEEONTE. R HFIEFHAT
Hof-. 5 BURICHERZH T LIITENSTE
DT, 2A 10 B%EMR, 2 A 14 BZHE
HRELTHREZERL.

1 BEI(X DNA OB REEHA7-. QlAamp
DNA blood Mini Kit ZF L T DNA ##58#%,
5 DNAZEE D DNA BED =2 40uL
T OELT.

2 HEUREERADHELEEFIZIURELNER
St TILESHDOBEEFEN 3, RAMED
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National Microbiology Laboratory Biothreat Panel Request Survey for the GHSAG Laboratory

Network-

+

The NML can offer 2 variety of security sensitive biological agent (SSBAs) or near neighbors to determine success in
identification. These panels would focus only on bacterizal agents of security concern and may be provided as non-viable
molecular panels. They would be available to Izbs that have CL3 capability, and preferably those |zboratories that have
experience in the trizage and identification of unknowns for biosecurity investigations. These panels can be offered as live
agent panels; hawever interest and importation requirements will further determine the panel design. .

Instructions for use of this table are on page 2..

'

Instructions on the use of this table. .

1. Download the survey onto your computer,
Select the types of samples you wish to receive by clicking on the boxes. |

g

B. anthracis, F. tularensis, Y.
e ’ Recipiant Contact Nama and . Recipiant Telephons
Country pestis, Brucella spp. S - -
) Institutional Mailing Address - Fax and Email .
Burkholderia spp. -
1 Live . Dead . 1 1
Anre LE FLECHE | .
Cellule &’Intervention Biologique d'Urgence ;j :gg : :g g: gg 8.8, '
FRANCE . P R INSTITUT PASTEUR., ; .
E: anne.le-
25-28 rue du Or Roux., fecha@pasteur fr
75013 Paris Sechefbpesiey.5r -
Prof Or Roland Grunow
. T:+40 30 18754 2100,
GERMANY . . . Bobeet Kboh Instute, ZE2 2. F: +40 30 16754 2110,
Sl 1. E: GrunowR@rki.6
13353 Bedlin, Germany : ="
Dr. Antonino Di Caro
Director - Microbiology Laboratory ) -
=. National Institute for Infectious Diseases - T:+3906551._0685 '
ITALY . Y. pestis R Lnzzar Spallazast F:+300655170683 .
- pestis only » ' E: antonino.dicaro@inmi.it -
Via Earusose, 292,
00143 Rome_lialy .
Dr. Ken Masda,
Diractor — Department of Veterinary Medical T: 81-3-4582-2750 ,
Science | ) -
AAFAN o = National Institute of Infectious Diseases ;f :i:;t:ff;”;gf
. : go. jp s
1-23-1 Toyama, Shinjuku-ku, Tokyo 162-8640,
Japan.,
1 T
MEXICO , O, 0O, Fo
E:,
) T
UNITED KINGDOM . O, [ Fi
E:,
1 T
UNITED STATES O, o, Fi
E:.

3. Fillin the details for the appropriate contact person/recipient, institutional mziling address, and contact
information for the recipient.,
4. Save your survey and email it back to me. | will collate everyone’s preferences.
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Canadian Laboratory Response Network Annual Proficiency

This proficiency panel will include several elements, including testing and analysis
components to identify security sensitive biological agents. as well as the comrect and
tumely reporting of results.

Five (5) samples will be provided to your laboratory from the National Microbiology
Laboratory, Public Health Agency of Canada.

Please find attached the ‘Acknowledgement of Receipt’ Form This nmmst be faxed or
emailed to the Bioforensics Assay Development and Diagnostics (BADD) laboratory
once the samples are received.

Online reporting must be completed via the Canadian Laboratory Response Network
(CLRN) Collaboration Site using the Canadian Network for Public Health Intelligence
(CNPHI) platform. The reporting instructions are included in this package. You must
report your results within 5 calendar days from the start of the testing: not from the

package receipt.

Your laboratory will conduct testing on the provided nucleic acid matenal for the
detection and identification of any of the following bactena using your applicable
procedures:

Bacillus anthracis

Yersinia pestis

Francisella tularensis
Brucella sp

Burkholderia pseudomallei

If you have any questions, please contact the CLRN Office.

Good Luck!

Contact info: Bioforensics Assay Development and Diagnostics Laboratory
Email: phac.nml.badd-eedmm.Inm.aspc@canada.ca
Fax: (204) 789-5009

Canadian Science Centre for Human and Animal Health
1015 Arlington Street
Winnipeg, MB CANADA R3E 3R2
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Instructions for Analysis and Reporting

Upon Receipt of Shipment: Upon amival. document whether the outer box is mtact and
in good condition, and record the temperature within the box Immediately notify the
NML of package receipt by faxing or emailing a PDF of the enclosed Acknowledgement
of Receipt Form to 1-204-789-5009 or phac.nml badd-eedmm Inm aspc/a'canada.ca.

The outer packaging, as well as the data logger 1s the property of the courier and will be
taken back immediately by a World Couner representative. Verify the inner box and
secunty seal 1s intact. Contact the BADD laboratory i case of damage or a broken seal.

Contents: Package contamns 5 DNA extracts m skim mulk glycerol and water. Each
tube contains 500 ul.

Viability Disclaimer: The proficiency provider follows stringent Containment Level 3
standard operating procedures to assess the wiability of hazardous biological material
prior to removal from containment. The material provided herein has been extracted
using a MasterPure™ DNA Purification Kit (Epicentre-Illumina), passed through a
0.22uM filter and 10% plated for growth. No growth was recovered following these
practices but the use of stringent biosafety practices are recommended.

Instructions/Storage: Samples will amrive on dry ice. The samples must be stored at
-20°C upon receipt to ensure stability of proficiency matenial provided.

Confidentiality: This proficiency panel mmst be completed without consultation with
other laboratories.

Testing Instructions: You are receiving samples that mimic a submission requiring
microbiological analysis from local law enforcement. The samples have undergone
chemical. radiological and explosives screening and should be treated as microbiological
samples. Samples are to be tested using processes that are applicable to your facility. As
in a real event. timely reporting is critical. Your laboratory must report your preliminary
results within 5 calendar days from the start of the testing Final results are due March
2,2020.

Reporting: The results will be reported as per “CNPHI CLRN Proficiency Test
Database Access and Reporting Instructions (BADD-WI-007)” which is mcluded in this
package. This mmst be completed within the specified time period.

Sample Destruction: Contents of the package and all remaining samples mmst be
destroyed upon completion of proficiency testing. Please find attached the “Confirmation
of Destruction’ Form This nmst be faxed or emailed to the Bioforensics Assay
Development and Diagnostics (BADD) laboratory once the samples are destroyed.

Appeal Process: If you do not agree with the proficiency testing evaluation, you may
appeal the decision by contacting phac.nml badd-eedmm Inm aspc/a/canada. ca.
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CLRN PROFICIENCY PANEL
CLRN_PT 2020

ACKNOWLEDGEMENT OF RECEIPT OF PROFICIENCY TEST SAMPLES

FAX (204) 789-5009 or email scanned copy to phac.nml.badd-cedmm.lnm.aspc@ canada.ca

1 Ken MOLQ 0( (X R NQTJOnaI Insriru{e Gf I,-\ )(ecﬁoux D Sensgs
(Laboratory Coordinator / Personnel) (Institution / Agency) ~ :

|-23-1 Tovama _ Shinjuk-u, Tokye, +8/-3-4$82-27¢0
(Address) : ! N ‘ (Telephone)

have received the CLRN_PT_2020 proficiency test samples from National Microbiology
Laboratory, Public Health Agency of Canada, located at the Canadian Science Centre for Human
and Animal Health in Winnipeg, Manitoba.

[/ The outer box of the package is intact and the temperature inside the box has been
verified. The temperaturc and time of the shipment upon delivery was

a Q‘ﬂgﬁﬁtﬂlﬁ oM Qa-ﬂ -.-‘27‘)-1720‘

Y The outer packing and data logger have been retumed to the World Courier
representative.

[/ Test samples will be destroyed upon completion of panel testing.

& This panel will be run according to the specified procedures of the facility and without
consultation with other laboratories.

By signing this document, I confirm that I have received the correct panel that is appropriate for
the capabilities within my facility.

A (A Tom 27 5020

(Signatute) (Date and Time)
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Detection of Brucella-Specific Gene

Dr. Koichi IMAOKA

Laboratory Chief

Laboratory of Reservoir Control of Zoonoses
Department of Veterinary Science

National Institute of Infectious Diseases

Outline:

A combinatorial PCR procedure identifies four major species of the genus Brucella (B. melitensis, B. abortus,
B. suis and B. canis), simultaneously. The four pairs of primers targeting the genes encoding a cell surface
protein (BCSP31) and outer membrane proteins (omp2b, omp2a and omp31) are prepared. PCR using these
primers gives rise to specific patterns of amplification for each Brucella spp. (Imaoka, K. et.al., Simultaneous
detection of the genus Brucella by combinatorial PCR. Jpn. J. Inf. Dis., 60:137-139, 2007).

Primer pairs:
1. A pair of primers B4/B5 amplifies a 224-bp DNA fragment from the gene encoding a 31-kDa cell surface
protein (BCSP31), which is well conserved in all Brucella spp. (M20404).
2. Two antisense primers, JPR-ab and JPR-ca, which are specific for B. abortus (U26438) and B. canis
(U26439), respectively, are prepared.
A pair of primers JPF/JPR-ab amplifies a 186-bp fragment from B. abortus, B. melitensis and B. suis but
not from B. canis.
A pair of primers JPF/JPR-ca amplifies a 187-bp fragment from B. canis and B. suis.
*(The gene encoding Brucella major outer membrane protein 2 (omp2) has two related regions, omp2b
and omp2a, and these two regions are 85% homologous and oriented in opposite directions (U26438).)
3. A pair of primers 1S/1AS amplifies a 249-bp fragment from the omp31 gene encoding Brucella outer
membrane protein of B. melitensis, B. suis and B. canis but not from B. abortus (AF366073), because of the
presence of a large deletion in the omp31 gene of B. abortus.

Fig) Summary of PCR target gene, Primer pair, Product size and Brucella strains which show positive
amplification

Target gene Primer pair Product size Positive
bcsp31 B4/B5 224 bp BM, BA, BS, BC
omp? (abortus type) JPF/JPR-ab 186 bp BM, BA, BS
(canis type) JPF/JPR-ca 187 bp BS, BC
omp31 1S/1AS 249 bp BM, BS, BC

BM: Brucella melitensis, BA: B. abortus, BS: B. suis, BC: B. canis

Fig) Primers designated for a combinatorial PCR

Target gene Primer name Sequence

BCSP31 B4 (S) 5'-Tgg CTC ggT TgC CAA TAT CAA

B5 (AS) 5'-CgC gCT TgC CTT TCA ggT CTg

JPF (S) 5'-gCg CTC Agg CTg CCg ACg CAA

omp2 JPR-ab (AS) 5'-CAT TgC ggT Cgg TAC Cgg Ag

JPR-ca (AS) 5'-CCT TTA CgA TCC gAg CCg gTA

omp31 1S (S) 5'-gTT CgC TCg ACg TAA CAg CTg

1AS (AS) 5'-gAC CgC Cgg TAC CAT AAA CCA
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Example: Amplification patterns of a combinatorial PCR
(Sample 1&2 are identified as B. melitensis from an amplilfication pattern)

1234 1234 123 4 Target gene
1. bcsp31
2.omp?2 (abortus type)
3. omp2 (canis type)

Samplel  Sample2 Sample(-) 4.omp31

1234 1234 1234 12324

B.abortus B.melitensis B.suis B.canis
Strains Positive amplification (primer pair)
B. abortus bcsp31 (B4/B5), omp2 (abortus-type)(JPR/JPF-ab)
. . bcsp31 (B4/B5), omp2 (abortus-type)(JPR/JPF-ab), omp31
B. melitensis (1S/1AS)
B. suis All: bcsp31 (B4/B5), omp2 (abortus-type)(JPR/JPF-ab),
’ omp2 (canis-type)(JPR/JPF-ca), omp31 (1S/1AS)
B. canis bcsp31 (B4/B5), omp2 (canis-type)(JPR/IJPF-ca), omp31 (1S/1AS)
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Work sheet for a combinatorial PCR for Brucella gene detection
Day1:
1. Profiles of Samples

#1-5 (A-E): Purified DNA samples from each test tubes were used as test samples.
#6: Purified DNA from Brucella suis strain 1330 was used as a positive control.
#7: D2W was used as a negative control.

Reaction tube # 1 2 3 4 5 6 7
(Samples) A B C D E PC (BS) NC (D2W)
DNA conc. (ng/ul) 1.9 2.1 2.5 1.9 1.8 1.0 -
2. PCR

1) Preparation of puReTaq Ready-To-Go PCR Beads (Start at 9:00)
(RTG PCR Beads : #27-9559-01 : GE Healthcare, 2~2.5unit puReTaq DNA polymerase,
10mM Tris-HCI pH9.0, 50mM KCI, 1.5mM MgCI2, 200uM dNTP, BSA)
(1) Prepare 24 tubes of puRe Taqg RTG PCR Beads
(2) Mark lids of tubes as b1~b7, a1~a7, c1~c7, o1~07

2) Preparation of PCR reaction mixture
Prepare volume of each reaction mixture for 8 samples

b) For bcsp31 detection (B4 & B5)

Reagents 1 reaction 8 reaction
D2wW 20.5 pl 164 pl
Forward primer: B4 (10uM) 1 pl (0.4uM) 8 ul
Reverse primer: B5 (10uM) 1 pl (0.4uM) 8 pl
Total 22.5 yl 180 pl

Mix reagents in 1.5ml microtube and spin down by a centrifuge
Then, add 22.5ul of reaction mixture to b1~b7 tubes of puRe Taq RTG Beads tubes

a) For omp2 abortus-type detection (JPF & JPR-ab)

Reagents 1 reaction 8 reaction
D2w 20.5 pl 164 pl
Forward primer: JPF (10uM) 1 pl (0.4uM) 8 ul
Reverse primer: JPR-ab (10uM) 1 pl (0.4uM) 8 ul
Total 22.5 yl 180 pl

Mix reagents in 1.5ml microtube and spin down by a centrifuge
Then, add 22.5ul of reaction mixture to a1~a7 tubes of puRe Taq RTG Beads tubes

c) For omp2 canis-type detection (JPF & JPR-ca)

Reagents 1 reaction 8 reaction
D2w 20.5 pl 164 pl
Forward primer: JPF (10uM) 1 pl (0.4uM) 8 ul
Reverse primer: JPR-ca (10uM) 1 pl (0.4uM) 8 ul
Total 22.5 yl 180 pl

Mix reagents in 1.5ml microtube and spin down by a centrifuge
Then, add 22.5ul of reaction mixture to c1~c7 tubes of puRe Tag RTG Beads tubes

0) For omp31 detection (1S & 1AS)

Reagents 1 reaction 8 reaction
D2wW 20.5 pl 164 pl
Forward primer: B4 (10uM) 1 yl (0.4uM) 8 ul
Reverse primer: B5 (10uM) 1yl (0.4uM) 8 pl
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Total 22.5 ul 180 ul

Mix reagents in 1.5ml microtube and spin down by a centrifuge
Then, add 22.5ul of reaction mixture to 01~07 tubes of puRe Taq RTG Beads tubes

3) Enter samples to each tube

(1) At first, add 2.5ul of Sample 7 (NC: D2W) to b7, a7, c7 and o7 tubes and close lids.
(2) Then, add 2.5ul of Sample 1 (A) to b1, a1, ¢1 and o1 tubes and close lids.

Add 2.5ul of Sample 2 (B) to b2, a2, c2 and 02 tubes and close lids.

Add 2.5ul of Sample 3 (C) to b3, a3, ¢3 and 03 tubes and close lids.

Add 2.5ul of Sample 4 (D) to b4, a4, c4 and o4 tubes and close lids.

Add 2.5ul of Sample 5 (E) to b5, a5, ¢5 and 05 tubes and close lids.
(3) Finally, add 2.5ul of Sample 6 (PC: BS) to b6, a6, c6 and 06 tubes and close lids.
(4) Gently centrifuge each tube

4) PCR
Set tubes to the thermal cycler (ABl: GeneAmp PCR System 9700)
Programs: 95 °C, 5 min
= x 35 cycles (95 °C, 1 min — 65 °C, 1 min — 72 °C, 1 min)
=272°C,7min=4°C
Start at 9:30
and Stop PCR at 12:30

5) Electrophoresis
Start at 13:00 and Stop electrophoresis at 13:50
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A B C

34M
400bp
200bp
100bp

E PC BS NC D2W)

M

400bp
200bp
100bp

1 : besp31 (B. abrtus, B. melitensis, B. suis, B. canis specific)
2 : omp2 (type abortus) (B. abrtus, B. melitensis, B. suis specific)
3 : omp2 (type canis) (B. suis, B. canis specific)
4 : omp31 (B. melitensis, B. suis, B. canis specific)
3. Results
Amplicons Identified
Reaction tube # bcsp31 | omp2-ab | omp2-ca | omp31 Brucella
(224bp) | (186bp) | (187bp) | (249bp) strains
1 A - - - - Negative
2 B - - - - Negative
3 C - - - - Negative
4 D - - - - Negative
5 E — — — — Negative
6 PC (BS) + + + + B. suis
7 NC (D2W) — — — — Negative

4. Conclusion

Brucella-specific gene were not detected in any samples from each test tubes (A-E).

Samples A-E did not include Brucella spp.
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Preparation of reaction mixture (for 10 reactions)

10X Ex Taq Buffer 25 mi
dNTP Mixture (2.5 mM each) 20 ml
10 mM caf1-F 25 mi
10 mM caf1-R 25 mi
10 mM inv-F 25 mi
10 mM inv-R 25 mi
10 mM pla-F 25 mi
10 mM pla-R 25 mi
10 mM yopM-F 25 ml
10 mM yopM-R 25 ml
H-0 172.5 ml
TaKaRa Ex Taq (5 units/pl) 2.5 ml

The reaction mixture was devied into 10 tubes (24 ml / tube, 0.2 ml PCR tube).
One ml of the template DNA prepared above section was added into each tube.

PCR condition
94 °C, 5 min
94 °C, 30 sec
55°C, 30secj 30 cycles
72 °C, 60 se

Electrophresis
An aliquot (5 ml) was applied to 1.5 % agarose gel. Ethidium bromide was used
to visualize DNA in agarose gels.

Interpretation

Four amplified products: 171 bp (caf?), 295 bp (inv), 480 bp (pla) and 565 bp
(yopM) can be observed in case of Y. pestis while only one band of 295 bp (inv) is
found with Y. pseudotuberculosis. No band is amplified with the samples of other
bacteria such as Y. enterocolitica.

< Typical result of multiplex PCR for identification of Y. pestis>

pla (480bp) -

(Results)

Lanes 1, DNA markers
2,Y. pestis (+)
= = 3, Y. pseudotuberculosis -)
— - 4,Y. enterocolitica -)
i o 5, Sample 15A )
o4 - 6, Sample 15B )
. 7, Sample 15C -)
= ot 8, Sample 15D (-)
yopM (565bp) - B — 9, Sample 15E )

inv (295bp) - 10, DNA markers

cafl (171bp) -
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LAMP method 1

The LAMP method was performed according to the method described by Chantratita N. et al. (J Clin
Microbiol. 2008; 46 (2): 568-73).

This method is briefly described below:

The LAMP reaction was performed using the Loopamp DNA amplification kit (Eiken Chemical Co., Ltd,
Tokyo, Japan). The LAMP master mix contained 12.5 ul of 2X reaction mix, 5 pmol of each of the outer
primers (F3, 5-TCCTGCTCCCACACCG-3’ and B3, 5-GCTTGCGCGTCAT-3’), 40 pmol of each of the inner
primers (FIP, 5-CCACAGCAACGGAAAGAGCAGAGCTTGCGGCCGAGATC-3 and BIP,
5-GCCTCGATTGCGCGATCGCCTGTTGCTAGCGGATTGTCA-3’), and 1 pyl of Bst DNA polymerase.

The DNA samples were heated at 95°C for 5 min, before being ice-cooled and used as a template.
Burkholderia pseudomallei DNA was used for the positive control, and distilled water was used for the
negative control. Samples of 5 yl were used for each treatment.

The reagents and primers for each sample were mixed. The total reaction volume was 25 pl; this volume was
maintained by reducing the volume of sterile distilled water added.

The amplification was performed at 65°C for 90 min, followed by incubation at 95°C for 2 min to terminate the
reaction. The LAMP reaction causes turbidity in the reaction mix that is proportional to the amount of
amplified DNA. The degree of turbidity was measured using an LA-320C Realtime Turbidimeter (Eiken), and
the results were plotted on a graph.

day2

LAMP method 1

06

a7 o | B2 el i O R B 9 G [ B | CH1 — positive control
0.4 {——1————+——1—+ | AN P Y I R | CH2 — 15A

03 CH3 — B

02 ] CH4 C
0.1 +—+———+——+——+ [ 1 L] CHS — D
0 CHE — E
000 150 2000 400 6000 7500 CH7 negative control

positive control; B. pseudomallei purified DNA
negative control; D.W.

J Clin Microbiol. 2008 Feb;46(2):568-73.
ChantratitaN. et al.
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day2

LAMP method 1

06
05 e e ] PR ot B89 ] il [ CHI — positive control
04 \ CH2 = 15A
03 [ ‘ / CH3 — B
02 ! ![ CH4 C
0.1 | | CH5 — D
0 ‘ CHE — E
0.1 : .
0:00 1500 3000 4500 6000 7500 CH7 negative control

positive control; B. pseudomallei purified DNA
negative control; D.W.

J Clin Microbiol. 2008 Feb;46(2):568-73.
ChantratitaN. et al.

Mulﬁplex PCR Day2-day4
M1 M2 1 2 3 4 5 6 7 8 9 10

1: Burkholderia maliel 6:8

2: Burkholderia pseudomallei  7: C

3: Burkholderia thailandensis  8: D

4: Burkholderia cepacia %E

5:15A 10: negative conirol [D.W.)
M1: 50bp ladder M2: 100bp ladder

Journal of Clinical Microbiology, 2011. P814-821. Vol49, No.3, Ho et al.
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PCR for detecting Francisella tularensis

Amplify and detect the gene sequences specific to Francisella spp. (16S rRNA) and the gene sequences
specific to Francisella tularensis, Francisella novicida, and Francisella hispaniensis (fopA and tul4) by
conventional PCR. If all 3 genes were amplified from the samples, PCRs for further discriminating
subspecies tularensis or holarctica, with a pair of primers that amplifies the ISFtu2 sequence and the RD1
sequence are required.

Primer pairs

16S rRNA-PCR Forsman M. et al. (1994)
Forward primer F5 (5'to 3') CCTTTTTgAgTTTCgCTCC
Reverse primer F11 (5'to 3') TACCAGTTggAAACgACTgT
Approximate size of amplicon 1,100 bp

fopA-PCR Higgins J. A. et al. (2000)
Forward primer MS1 (5' to 3') CAQCTACTACACAAAgCAgTgg
Reverse primer MAI (5'to 3') CACCATTTACTgTATAgCACgC
Approximate size of amplicon 700 bp

tuld-PCR  Sjostedt A. et al. (1997)
Forward primer TUL4-435 (5'to 3') gCTgTATCATCATTTAATAAACTgCTg
Reverse primer TUL4-863 (5' to 3') TTgggAAgCTTgTATCATggCACT
Approximate size of amplicon 400 bp

Program
[94°C, 5 min] =
[(94°C, 3 sec.— 58, 30 sec.— 72°C, 30 sec.) x 35 cycles] =
[72°C, 7min.] =
[4°C, «]

[Used regents]
DW
puRe Taq Ready-To-Go PCR Beads (GE Healthcare)
Control DNA: F. tularensis subsp. holarctica NVF1 strain(1ng/ul)

Prepare reaction mixture (on ice)

Contents 1 reaction 8 reactions
DW 20.5 yL 164 L
10 yM Forward primer 1L 8 uL
10 uM Reverse primer 1L 8 uL

Total 225 uL 180 pL

Turn "ON’" the thermal cycler (ABl GeneAmp PCR System 9700) and set the program.

Dispense 22.5 pL of the prepared reaction solution into the tubes of puRe Taq Ready-To-Go PCR Beads
containing reagents

Add 2.5 uL each of the negative control, sample DNA, and positive control, and cap.

Set the PCR tube in the thermal cycler.

Start the program.

PCR products were electrophoresed in 1% agarose gel and were stained with ethidium bromide.
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Results
16Sr-RNA fopA tuld

posi
nega
posi 1/10
nega

K7}
ABCDE 8

A BCDE

! nega

A B CDE

M: 100 bp ladder marker
A, B, C, D, and E: Sample A, B, C, D, and E, respectively.

F. tularensis was not detected from all 5 samples, A, B, C, D, and E.

78



M7
Conventional PCR using WHO recommended primers for Bacillus anthracis

Day2
Primers
Target gene Primer name (5'-3" Amplicon size
CAP1234 CTGAGCCATTAATCGATATG
cap gene 846 bp
CAP1301 TCCCACTTACGTAATCTGAG
PA5 TCCTAACACTAACGAAGTCG
pag gene 596 bp
PAS8 GAGGTAGAAGGATATACGGT

PCR reaction solution
---TaKaRa ExTaq (TaKaRa, # RR001A)

Distrilled Water 33ul

10 x Buffer (TaKaRa Ex Taq) 5.0ul
dNTPs (2.5 mM each) 4.0yl

sense primer (10 pM) 1.0pl
anti-sense primer (10 pM) 1.0ul

TaKaRa ExTaq DNA Polymerase (2.5U/ul) 1.0pl
template 5.0ul

total 50.0pl

PCR reaction (GeneAmp PCR System 9700)
(a) denaturing : 95°C 5min
(b) 30 cycles
Denaturing: 95°C, 30 s
Annealing: 55°C, 30 s
Extension: 72°C, 30 s
(c) extension: 72°C, 5 min
4 min hold
Results

1000p 15A 15B 15C 15D 15E Neg. Pos. 100bp 15A 158 15C 15D 15E Neg. Pos. 0P
M M LAY

pag gene cap gene

1.5% agarose gel electrophoresis
15A- 15E: Sample number
Neg.: Negative control (Distilled Water)
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Pos.: Positive control for PCR (shortened size inserted plasmid DNA)
15B, 15C and 15E had positive PCR amplification.
pag gene 596 bp, positive control 322 bp. cap gene 846 bp, positive control 720 bp.

Day3-4

BLASTN of sequence of PCR amplicons.

100 % identity to B. anthracis pag gene
15B-pag, 15C-pag, 15E-pag amplicon

100 % identity to B. anthracis cap gene
15B-cap, 15C-cap, 15E-cap amplicon

Sample ~ PCRamplification |qentified as

number B. anthracis
cap pag
15A - - negative
15B + + positive
15C + + positive
15D - - negative
15E + + positive
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16S rRNA amplification

Day2

PCR for sequencing template preparation
16S rRNA primers

1. 27f (8-27) -r2L (821-803) 814bp
2. f2L (518-536) -1492r (1510-1492)  993bp
PCR sample preparation
DEPC-H,O 17.5uL
NEBNext High-Fidelity 2X PCR Master Mix (NEB, #M0541S) 25uL (0.02U/uL, 0.2mM)
Primer Forward (10uM) 2.5uL (0.5uM)
Primer Reverse (10uM) 2.5u L (0.5uM)
Sample DNA (1 ng/uL<) 2.5uL

Total volume 50puL
PCR reaction (GeneAmp PCR System 9700)

(a) denaturing: 98 °C 30sec
(b) 30 cycles

denaturing: 98 °C, 10s

annealing: 62 °C, 30s

extension: 72 °C, 30s

(c) extension: 72 °C, 5min

4 min hold

Results

15B 15C 15D 15E 1000p 15 48B~-15C 15D 15E  100bp
M M

16S rRNA 16S rRNA
27f-r2L f2L-1492r

1.5% agarose gel
electrophoresis

15A- 15E: Sample number
15A, 15B, 15C and 15E had

positive PCR amplification

(both genes) of expected

sizes.

Day3-4
BLASTN of sequence of PCR amplicons.
15A-r2L
100 % identity to Bacillus cereus, B. thruringiensis, B. toyonensis 16S rRNA gene (36-725bp)
15B-r2L
100% identity to B. anthracis, B. cereus 16S rRNA gene (11-749bp)
15C
could not identify because of low qualities of sequences
15E-r2L
100% identity to B. anthracis, B. cereus 16S rRNA gene (24-750bp)
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PCR amplification
Sample P BLASTN results

number
27f-r2L  f2L-1492r
15A + + B. cereus, B. thruringiensis, B. toyonensis
15B + + B. anthracis, B. cereus
15C + + could not be identified
15D - - -
15E + + B. anthracis, B. cereus

82



TRk 29 FE~ SHRFEREFBITEIERESZRERPE
(B BELRE R U P IR BURHEET R R %)

EAETHESN, HESNTOSHREBREZIVIFORME, T2 £EERL
BIUVERNDNAFTOMEDHYAIZET SR

HIEEREAE LIV VT ARV RS %K

B [E| 3L R e R 2R AR
DA ILAE—ER- FEHARE
HEEE &l B

HMEES EEVANIATERINELOD, N(ATOANDQFANESINTNS, RAEICITEETSTY
FUNEMTHY, BATIEAN—DBICHIRRIESESHEERZI7UF > LC16m8(m8) MREINTILVS, K
MEIE 1. m8 ZHM|ADVIFUORIA—LLTIRRAT SOOI, #iE AN I E K (Bacterial Artificial
Chromosome; BAC) IZ90B—=2%4L, ZIHhHHRELEM m8 ZYH/\))—TES m8-BAC VR TFLNDFEL, FLT
m8-BAC LR T LZEFIAL TEEDHEEICHELFERENDBEIZEAT SR T LML EAA -

2. BEDBHEZTSIVTIFOMTHE m8EAWNEEVMILAREEREELEILEDTREEERETT 5126,

EREIAILADKDLYIZ, THZROA)TIAILRA(ECTV)ZRANWTIIRZHREL, TDERIZ m8 KT, fi5

AR, KA, F#RNEEL TL—MEOMREUVREFZERDENEREIL:.

mRGBHE

WEE— ERREEFARRMIVMNILAE & -EE
HRE
EREN-BELFRRERRFIMNIINAE—E-HA
A=
EHEERF-EIRREARFTIMNIILAE—&R-IE
BEHEA
BHUODL-ELREERARMIVANILRAE—ER -1
NHARE

BHRF EILRREERARRVANIILAE—&R-EE
)41

A HHIEBER
BE, ERI7I7FELTE 3 HRICHI-IPEE
5= /6% D MVA (Modified Vaccinia Ankara) (&
HHBEZDOFORNGA—LLTOREEEAH R K
ISEREICERHIATWS. A TRILKEESSE
% THS LC16m8(m8) X, T&tE, RERM

DESHARZFMIZZIASH TSI DT,

HHEEZ DOFoRYA—ELLTOIGEREE MVA
I2KEHTSNTWNS. ZOEBD—DIE, 443k
BIEFERETIHEBITIS T IANILAES

BITERTAVATLOEEIZHLHEEZOND.

MVA [ZBRIZHIE A T 2K (Bacterial Artificial
Chromosome; BAC)Iz/O—=>45&hTHY,
ZM BAC JSRIRMLEEMZEEFD MVA 258
512H\1)—F 3 MVA-BAC L RTLHNHEILS
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nTW3. COVATLTIEFREBERGREDERES
#FALT BAC TS5AIRADIEBEZFEA,
X MVA QUAN)—EBHITITITEMNHXE
5. FCTAMHETIE m8 # BAC IZvO—=2%
L, BAC S5 RIFMLREEME m8 #)h/\)—TF
%5 m8-BAC YRATLDIENLEITo1-. F1=,
m8-BAC Y RTLMIFE L BAC T35 R=F,
pLC16m8.8S-BAC [ Red/ET +HEI#H#:Z % (4
2 % Red/ET &= FRUFIREESR I-Scel 1&
EFEFRFTIKREBE GS1783 %2 AL5)ZH
WTHREEFDEANTARETHS. TZTHRE
DE|RZEZERBL, FEOEEICHRERF
FRENOEEICBATEIOATLOMEILER
Hlz. Tz, BEOHEBZEZEHBL, FEDHE
BICHAEBEFERAENDEFBICEAT SR
TLDHELERAT-.

RABOERS 1980 FICEESNTHS 40 &
LA ERBLE. SEEIXEBIVAILADINAFT
A~NDOFALBEINATEY, TOEBIIRIZE
{2 TLELY. BARTIX40 mREDFAE N KIE
ETHHH, BEEIAIARIZHLTEDLRE
EREFLTULAELL. 22T, AA—EFEEIMILRIC
RESNGEIZIE, TOERICEEIIFUE
EIETHIETHRIE, EECEMALTERZLAD
BESNTE. BF, EEVAILAIEHRICME
RATELWEO, BBROMEDZIZTOREL
BAEIHRAA)TOALIILAR(ECTV)ERWN =T



AETILIZTIThA TS, ECTV (XEEDAIL
R, TOZFTI9A4ILA(VACY) ERILA LY RY

DAIAIRIZEL, MBEFHICEREENDD.

BEIZ VACV Lister # & U* Modified Vaccinia
Ankara (MVA%ZERU\=154, ECTV &% 3
BEDHEETHOTHEFEILEFHLTELHILED
HESNL TS (J Infect Dis. 2009 Jan
1;199(1):39-48.). ZCTABETIE, m8 DRE
BOOFUELTERBIL—FBEODREZRTTS
7‘_&5 YORIZIORAA)TIA ) RERESHE
BRI m8 KT, AR, KN, §#ikMiEE
LT‘H#@E??#%E@.:TLT‘ T, mBDRTEERD
DFELTEBIL—IMEONREIREDFER
EVBEIITELVAHLIDOTIFELMNEEZ, T
RIZHRRTIZIL—FT m8 x5 LMt D h ik
MDFEBRELEBSFLLEL-.

pLC16m8.8S-BAC [&EEFHTAZEBEALL.
RIZ, ERLIBAC TSR HABERFE
EHIM SR FEMYRE, HAFNIERTF
[ESVYIMINADELRFDHEGDELIICLT.
ZLT, Shod BAC TSRIRALBERMER
DHEMZ m8 D hNY—EBRH A=

. 5LDso#8& M ECTV Hampstead %% ## & (i.n.)

BERTYIRIZBRLEIE-. FOEEIZ m8, &
-IZFDOHE%THD Lister HZE T (s.c.), 5
AR G.m.), ER.d.), FIRMA G.v.) EEICLY
10’PFU #%%EL, TORE-FMELHELESEE
X KELEIZCKYKREL. RIC
1Xx10'PFU dDm8Z K T, MM, KM, §IkM
#BiEL:. Z0% 2 BEMOREBMICIAEFR
L, mZ&FEND m8 IZHEMT DI
m8 DT S—UiHARICKYRELT-.

B. BIRAE
1. m8-BAC Y AT LDWEILIFLUTDHKIZITof
(B 1). Y ERMGHERERZEZEZAVTK

(REE~DERE]
AP RICTITON =BV Y EER (3 [E 3L 2 R w5
RV ERZESOEREZITHEUTHS

JZENT BAC #REFTH-HDICKLETHD ERBEINTILNS.
mini-F Atvhk% EGFP htyhEHIZEALT:
2 m8(M8-EGFP-BAC) #/E&ILT-. RIZZ C. IEHER

DHHEZ m8 DF / LERELMMEBEMN LML, 1. m8-EGFP-BAC BZEHifamoimti L=~/ LIC

KEBGEICEALTHEERZ{To/=. mini-F £
wyrRIZIZZAS L7z a— LTt EEFL
EENTVWADT, EFLERNAIEETHD.

BEMSh - KIEENREFS S BAC TFRIF,

DEFHEHEELT-. £=ZD pLC16m8-BAC %
293FT #REICkS2RT7xovavl, FAEIZE
B IAILAEANILIN—I ()L RELTRRESH,
BREEDANINANLRAF 21— EDERETL
f=. pLC16m8-BAC ML EIZKIGE DELFE
(Red/ET Y AT L)ERAWLT, EGFP EU BAC
Htyrhy, YA\ =Stz AL A SHERER
JENLTECUIBISN, £-m8 Fz[EmO 4
470 B5R #{R#F9 % pLC16m8.8S-BAC &
pLC16m8.0S-BAC #EHL1=(K 2). BIZH
CYIM LA BAC 75 ASFTm8 E£=[E mO &
47® B5R #F# 9 5. pLC16m8.8-BAC,
pCL16m8.0-BAC HLAEHL, VAh/\—Eh itz
AIWADHEREREFTLI-. RICHBRZAFADER
FHAZENTDHEZODTSAIR 3 &S
( pUC-Kan-S-EGFP , pUC-Zeo-mKO2 |,
pCR-Amp-mApple) [CZENENTYH D AILR
DILIYYR(Z)BIEF, ToRO—THEER
B (GPC)EIEF, #%AV/\UE (NP)BEFx

BAL, ZIHhb PCR IZKYERFHT A Z/ER,

RedET & I &Y, BAC 735 X IF
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FOTHEBEGERIN-KEENMFESELI: BAC
TSRIR, 20— D0VTHEEZ m8 DL
JLERBLTWAIENARER—H T
JIZkYRER SN, ThE pLC16m8-BAC £LT-.
ZM BAC 7S RIFIFIEKTH D
m8-EGFP-BAC LEl— DEZF|ZHH, 293FT #
H’al('I~5>x7:7>a>b'c«;w€—r7«r)bx€r
BPFIFHE, BREMHZHEOMHMBR m8
(VLC16m8-BAC) ZJA/N—H KD ENFERR
Sht-=. 2M vLC16m8-BAC M RK13 flifa(Z 2
[+ 21EFERE (X TTY 1)L R T#H S m8-EGFP-BAC,
F-m8 ELEBRL GEWEI RO NG -1=(K 3).
pLC16m8.0S-BAC, pLC16m8.8S-BAC A1)
HNJ—LT= 1)L X (vLC16m8.0S-BAC,

vLC16m8.8S-BAC) [FZNZF1 mO, m8 24~
® B5R #HIFT 518, T5—IH A XHNENL
Y, =, FOA, 5-10%NDT5—41EL EGFP %
FEBELTWEWIENFERSNT=(E 4). EGFP
EFRBELTEWITS—9Eo90—=—2FLizo4
JLAIE EGFP B U mini-F AtvhH R &L TLY
BHIEMPCRIZKYFER SN (K 5). 2DIA
JLRIES / LEBHIA m8 ELbELTEHR AT
WNEWNWZENRMRL =TT IZRKYFER
Sht-. pLC16m8.8/8.0-BAC Ml H/\1)—&
NS94 ILAIZDNTIX EGFP HIHLTULVA



WOMILRISFERTEG D o1, TYHDAILR
BIEZF Z, GPC, NP OFBRHtEVINHAEAZH
f-#H# % pLC16m8.8S-BAC MER % {To1=&
ZA(EB). GPC &, NP IZDWTEAMRLIIL
=. Z I2OWTIEhEYrDEBEANKIILGE A -
f-. RIZCHESRLE BAC TS5 RIF,
pLC16m8.8S-Lassa_GPC &
pLC16m8.8S-Lassa_NP # AN TRERLMEEHF
DHEHEZ M8 DL AFX1—%A, ChIZHIIL
- . 2 h b5 O # B 2 m8
vLc16m8.8S-Lassa_ GPC &-Lassa NP D&
EFDHFEE NP, £zl GP [IHT54FER
HRERAVWTHERIBETHIELIZEDS, £
[ZOWTHLEGRFEYORENER SN (K
7).

. ECTV REE®%IC m8 MEERBLI-GEDH
fE-EAELFELE SN REREILIZ. 1 10 T
) X2 5LD50 ? ECTV Hampstead # T %
H4To1-. FMEEIZ 10’PFU/100ul O Lister,
m8 % s.c., im., id., i.v. CEL, B, KE
BEZETo=(E 8). s.c., imIBEIZNULNT
Lister, £zIEm8 DMRICHEELEITIHESN
Hhotz. —AXBTHIEEEFHLLERL
=58, TOFUEBREIEREIL—NMIL>TE
DHMEISEVHATENT-. s.c DIHFETIEIRIEE
EDOFUEBRMTEERLRENEN 2. —
B, im, id., ivOBEREXTIFUERICKY
EMERERLLBLTARLERERDOREN
EREINT. T, DIOFUBEBHROKEZE
[Xim., i.d. TIXECTV ¥ 13 B A HEMLE
MICEELADIZRLT, iv.TIXKRE 7 BEMD
BIERICERCT- (K 9).
RICYIRIZELGDIL—FT m8 ZHEFEL, D
ZB&HICEBMICELL, OFIZTEEND
m8 24 E P vAfZRIELz. B 10 (<
BEEIL—FEODFREKEDENETRT. m8
ERTICERELESE, MhOhiE, R
SNDDITERELND 4 BETEZDREGEES
nBIElFEmn otz —ATHIRNEEDIEES
(. %3 2 BRI OMADFENER SN
(T4 4 BEIZIE 2 D 10 |LLEDFELVE
MOFENFERSNT, BN, BHRRAEREICD
WTIEETHERE, #IRNEREODHREEOH
AKEDFENERSINT-.

D. #%

m8 [&, ACAM2000 &12, RAEZALV-
NATRICEAHBER7FELT WHO
NoHRINBZEEIIFOD—DOTHY, D
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REFERLETEHIXEEEMEINATINS. m8
DNEBZ D OF R A—D L EELTELFA
SNB=02(F, BEICHEEZ m8 NESRITES
ENEETHDIEEZTWS. AMETHEILL
f=m8-BAC VAT LlL, KIGREDEEZFEAL
TEBITHREGFEEATHIENHESS
EMD, m8 FHMZ T HF AR E—LLTIEA
METEH-OD—BIHEEEZD. AVRT
LIFBHAERD m8 ANavFITEENLL=H
WHMGAEEERLTIO—=V T AEEIC
BHTHA. ¥ pLC16m8.8S-BAC ZHlLvh
(X, YhNY—=LE=914 L AN BB YMIZE>
TH /LD EGFP RU BAC htybhiy /L
RIZFEELLEWOAIILANERTES. ZO9A
IWRIE, SAREEFUNE m8 LR—DT /L
%5, EGFP ¥ mini-F Aty kZEET SR

BEIREEEDAEEREEET DDEITLL.

Ff-, EINDEEL BAC TIRIFDHAMEZ
EICHELROQIIHEBANRINLI=ECEE, £0
%, EFMEEGCFERELTEHDOINEER
FOHNEEFSNT- BAC TSAIRAEEISH
e BEICHERTETARIAETHS. AR
TlE, ERMHEETFEEICEALIV/VEE
EFEFAL. ChlzkYBimz NEETLEX
BEIO=—I[X LED FSURAMILER—E—LT
HAERTSH. BICERMEECFREDEIC
l:t|=1H#l'ﬁﬁ'ﬁ@‘//ﬁaﬁi%ﬁ%w#féné;

SIZERETHIET, SEX LED FSURAILE
F—A—ETEHAFFRLGOIO=—%ERTD
ZEICKY, BHEGRFOANEASh-{EH
Z BAC JSRIRZEWMIBTES. KEIZKYTY
HOAILAGPC ENPEBIEFEREFT AR
m8 Z A EMN DEEICHII T HIEMNHEL-.
—ATZEGFEREFTHHEEZ m8 2DV T
(FIEBE A THIIITHIENHEETLEL. Ch
X Z BIEFEEATHOITEAIZ M8 7/ A
DEIBIAISH DIEE THEL TLVELATREMEA
Hd SHRIIEATIMEZLEZATITIFET
H5.

AMRILIHEEETIFY m8 BDEED
ERIDIOFOELTOFAE - FEAEILEIE
MREREL, TRETHNIETHEETITEEH
BELTWS. BEIL—FZKYED, m8 DR
BRIIVFUMBDENL, ECTV BREEHR
THRODREEEFTILHIEINELLATIE
HWHAMREREIL TTHRIELI-ECA, DA D
FEEREL, BINEBIL—IEIZELSENS
BREGYRREYR—rT RS-
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EIES

L pVAC-BAC11
B5R-F I EGFP: mini-F B5R-R

. gRNA

Lctems WM/ /——1_ BSR | / i

Super infection and
homologous recombination

Infection
B i

Concatemerized genome

Purification of viral genome —
and electroporation into E.coli —

pLC16m8
-BAC

TH

1 m8-BAC VAT ALIZWHEL M8 NDEY /LHERIEFT S BAC FS5RIK, pLC16m8-BAC DEH R F—L, (A)
HHEMZHERER R E(C CRISPR-Cas9 Y AT LEEBEALAZEIZEKY EGFP & mini-F htyb & REFT 542
m8, m8-EGFP-BAC Z/E&L71-. (B)m8-EGFP-BAC % RK13#IBAIZBREASE THAMIRY / LERRLI-. 75
ZTVANWNRIET /) LQOBEEFICTOAATI—5HET 5, HREEIIFECTHEBZNEIY, BIKIELET /LD TF
HEITHEEREINS. (C)EPRLEIAMIVARS /LAEZRNWTKBEZREGEEET S, mini-F AEyhbRIZZOS LT
TO—I)EEEFNEET S0, BREEBRLE-KBRZERERL, pLC16m8-BAC ##51-.
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1st red recombination
I-Scel

:3:. ~~~~~~~~~ “—’/s
pLC16m8-BAC — [ BREN ferP mini-F B5R-R
2nd red recombination ﬂ

I-Scel

—{ B5R-F bq KanR _f{a]| B5R-R [ EGEP- mini-F | B5R-R |

N7 .
N/ \
\ /

\

X X
AN A
/£ A

ﬂ+ Arabinose (I-Scel activation)

pLC16m8.8S/8.0S-BAC — B5R o EGFP: mini-F | B5R-R |

8 N Z <
sl_eé%izzdg\g;gsgg&%‘ —{_B5R - EGEP  ITREN BoRR ]
. Homologous recombination
A C v
-> -
— B5R |
C
1st red recombination
I-Scel
M_Zeor |
\\}“ i/l
pLC16m8.8S/8.0S-BAC — B5R i EGFP. mini-F B5R-R 4
ﬂ 2nd red recombination
|-Scel
— B5R - EGEP mini-F
ﬂ+ Arabinose (I-Scel activation)
A B C

-

-»> <+
pLC16m8.8/8.0-BAC  —] B5R [BENECEENE  mini-F

2 EFGP EU mini-F Atyb7)—0 m8 #1)71/\1)—F % m8-BAC AT LEBEDAF—L, (A)HhFIA4IY
Mt BEIEF & B5R BIEFDREEFEIFT S PCR EWE RedET YATLZHAV-HREMEBRZICLY
pLC16m8-BAC ICEATS. BIZ2E B DMEBRICKYDFTIA LU EEFERE, TL2HBROEREED
BAC 7S5 XK (M8 A1 TET-1& mO 2147 D B5R D FNFh pLC16m8.8S-BAC, pLC16m8.0S-BAC) &4
HL71-. (B)pLC16m8.8S-BAC, pLC16m8.0S-BAC MDA ILARZEYH/\)—F 5L, HHEHMERZIZKY EGFP &
mini-F At ybAEEZELI=YAIILANHIRT S, (C)EGFP Atvhké mini-F At ybABEELALY BAC TS5RIK
pLC16m8.8-BAC, pLC16m8.0-BAC M {E#L. pLC16m8.8S-BAC, pLC16m8.0S-BAC %+ &(Z mini-F At vk®
TRICHEET S B5R BEFOEREREL. UANI—LIEzD0A4ILREYT /LND EGFP & mini-F Aty &R
T55DPCRTISA(Y—(A B, CO) K RLTHS. #HRIEE 5 ITRLTLVS.
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-e- LC16m8
4O m8-EGFP-BAC
-0- vLC16m8-BAC

0 1 2 3
Days post infection

Virus Titer (log10 pfu/ml)
(3,

<1

3 pLC16m8-BAC M) A/\1J—L1=9 4L A vLC16m8-BAC M EFER#E. RK13 #f2IZ m8, m8-EGFP-BAC,

vLC16m8-BAC & MOI=0.1 TRERSE T, BEMLGVMNILAEDEILZRELS-.
vLC16m8.0S-BAC vLC16m8.8S-BAC

eA

-

Plaqu Plaque B
AR

Plaque D

L

Phase-contrast

EGFP

B4 pLC16m8.8S-BAC, pLC16m8.0S-BAC M) h/\)—LIi=D A ILADMHIK. T5—VDKESLEGFP O F

HZIEMB T CTEHEL-. RK13 #i#8(Z pLC16m8.0S-BAC, pLC16m8.8S-BAC M) H/\)—Lf=94 LR
(vLC16m8.0S-BAC, vLC16m8.8S-BAC)Z B F &+ 1=. vLC16m8.0S-BAC (plaque A £ B) &
vLC16m8.8S-BAC (plaque C & D)DTFS5—4IZDWLVT EGFP O ERETS—UH A XERETLT=.
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Plaque purified
(EGFP negative)

9 ) 9 )
O © O ® O & p
(e 0] (e 0] (e 0] (e 0] (e 0] o0 =z

5 BEVYIMIZELS EGFP & mini-F Aty bDBRZEDHEEE. RK13 #iRICTS—IFEZEZLTLAELL
vLC16m8.0-BAC (8.0), 75—/ #E& %L TL VALY vLC16m8.8-BAC (8.8), FS5—o¥E&laht=y0—y, FIET5—
JFEHEELTLVAL vLC16mB8.0S-BAC (8.0S), 75 —v & Inz/O—Y, FIETS5—VHBEHEELTLELL
vLC16m8.8S-BAC (8.8S)&REE 1z, EULIz=VAILART / LEHRELT, RI3TRLIZTSAY—ABFZILACE
ALz PCREZTVWEMDHEEZRERL-. NTC (IHBEEEFLUOREBTHS.

Kan § EGFP | %% Amp § mApple § 352

| L] |

Kan y EGFP | "5 HE Zeo | | 52 % Amp § mApple | ‘i

ff ) Lassa } Lassa .
GPC NP

X O O

The improved system works well so far except for Lassa Z

6 #fHIRZ m8 R DHLRE
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vLC16m8.8S vLC16m8.8S-Lassa NP

*
H
A0,
.
.

vLC16m8.8S vLC16m8.8S-Lassa GPC

E .

7 VYAV RELFERRT HMMA m8 DHER

S.C. i.m.
100 100 ® - -
T 80 T 80 "
S S
2 501 3 601 p<0.0001
€ 1 b= i p<0.01
g 401 Medium ) § 407 + Medium )
[¢] ()]
o 204 -= LC16m8 J ° Tos o 20 -= Lc16m8 j—l_.
o= Lister [ ] ]n_s]”S o -o- Lister -
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