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M, Sugimoto S, Taniguchi S,
Yoshikawa T, Kurosu T, Saijo M. A novel

Shimojima

functional screening method to identify severe
fever with thrombocytopenia syndrome virus
entry factors from cDNA library. The 67th
Annual Meeting of the Japanese Society for
Virology. Oct 29, 2019, Tokyo (W1-1-02)

Kurosu T, Okuzaki D, Phanthanawiboon §S,
Yoshikawa T, Shimojima M, Saijo M. IL-17A
produced from gamma/delta T cells plays a
critical role in vascular leakage of severe
dengue hemorrhagic fever in mice. The 67th
Annual Meeting of the Japanese Society for
Virology. Oct 29, 2019, Tokyo (W1-1-09)

Phanthanawiboon S, Shimojima M, Fukushi S,
Yoshikawa T, Watanabe S, Nagata S,
Iwata—Yoshikawa N, Suzuki T, Okuzaki D, Saijo
infection

M, Kurosu T. Flavivirus induces

suppression of megakaryo—erythro cells in
bone marrow. The 67th Annual Meeting of the
Japanese Society for Virology. Oct 29, 2019,
Tokyo (01-2-01)

Watanabe S, Yoshikawa T, Kurosu T, Fukushi
S, Kaku Y, Morikawa S, Shimojima M, Saijo M.
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11)

Establishment of a recombinant attenuated
vaccinia virus, LC16m8, expressing nipah virus
The 67th  Annual
Meeting of the Japanese Society for Virology.
Oct 29, 2019, Tokyo (P-NR-07)

Yamada H, Kimura M, Tan L, Taniguchi S,
M, T, Matsuura Y,
Komeno T, Nakajima N, Furuta Y, Saijo M, Tani

surface glycoproteins.

Shimojima Fukuhara
H. Minigenome—based reporter system suitable
high—throughput of
compounds able to inhibit replication and/or
transcription of SFTSV. The 67th Annual
Meeting of the Japanese Society for Virology.
Oct 29, 2019, Tokyo (P-NR-27)

Sano S, Fukushi S, Yamada S, Harada S,
Yoshikawa T, Kurosu T, Shimojima M, Saijo M.
Development of an RT-LAMP assay for the
rapid detection of SFTS virus. The 67th
Annual Meeting of the Japanese Society for
Virology. Oct 29, 2019, Tokyo (P-NR-28)
Satoh M, Kato H, Ito—Takayama M, Fukushi S,
M, M, M.
Favipiravir—susceptibility of severe fever with
thrombocytopenia syndrome (SFTS)
isolated from fatal SFTS patients treated with
favipiravir. The 67th Annual Meeting of the
Japanese Society for Virology. Oct 29, 2019,
Tokyo (P-NR-29)

Kato H, Takayama-Ito M, Satoh M, Kinoshita H,
Shimojima M, Fukushi S, Yoshikawa T, Kurosu
T, Nakajima N, Komeno T, Furuta Y, Saijo M.

for screening small

Shimojima Yasukawa Saijo

virus

Evaluation of in vitro antiviral effect of
favipiravir on the replication of the different
genotypes of severe fever with

thrombocytopenia syndrome virus. The 67th
Annual Meeting of the Japanese Society for
Virology. Oct 29, 2019, Tokyo (P-NR-30)
Takayama Ito M, Sato M, Kato H, Kinoshita H,
Shimojima M, Fukushi S, Yoshikawa T, Kurosu
T, Nakajima N, Komeno T, Furuta Y, Saijo M.
Attempt to with
thrombocytopenia syndrome virus (SFTSV)
The 67th Annual
Meeting of the Japanese Society for Virology.
Oct 29, 2019, Tokyo (P-NR-31)

Fujii H, Tani H, Taniguchi S, Yoshikawa T,
Fukushi S, Yamada S, Harada S, Lim C-K,
Takayama Ito M, Maeki T, Kurosu T, Shimojima
M, Uda A, Komeno T, Nakajima N, Furuta Y,

make severe fever

resistant to favipiravir.
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Morikawa S, Saijo M. Establishment of a lethal
model of Heartland virus infection in mice and
evaluation of the efficacy of ribavirin and
T-705 by using the model. The 67th Annual
Meeting of the Japanese Society for Virology.
Oct 29, 2019, Tokyo (P-NR-32)

Tan L, Yamada H, Kimura M, Taniguchi S,
Shimojima M, Fukushi S, Morikawa S, Saijo M,
Tani H. Generation of single—round infectious
of with
thrombocytopenia syndrome virus. The 67th

particles severe fever
Annual Meeting of the Japanese Society for
Virology. Oct 29, 2019, Tokyo (P-NR-33)
Sugimoto S, Suda Y, Kurosu T, Yoshikawa T,
Oba M, Omatsu T, Horimoto T, Mizutani T,
Saijo M, Shimojima M. Characterization of Soft
tick bunyavirus isolated from ticks in Japan.
The 67th Annual Meeting of the Japanese
Society for Virology. Oct 31, 2019, Tokyo
(03-3-05)

Suzuki T, Sato Y, Sano K, Arashiro T, Katano
H, Nakajima N, Takahashi K, Kataoka M, Wada
Y, Morikawa S, Shimojima M, Fukushi S,
Yoshikawa T, Saijo M, Hasegawa H. B cells
with to
plasmablasts are main viral targets in human
lethal SFTSV The 67th Annual
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Meeting of the Japanese Society for Virology.
Oct 31, 2019, Tokyo (03-3-07)

Park E, Shimojima M, Yoshikawa T, Nagata N,
Iwata N, Suzuki T, Ainai A, Watanabe S,
Kurosu T, Ami Y, Noguchi A, Wada Y, Imaoka K,
Saijo M, Hasegawa H, Maeda K, Morikawa S.
of with
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Japanese Society for Virology. Oct 31, 2019,
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K1 : A —ILITRSDAILAD HifEIE

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

E2: Y37 -2 T BB A )L ZO AffERIE

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
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ST EEREFBITEHERNESREME R - FERMER UV T IHEEBEREENRER)

EAETHRESN FBESN TWSMREBRETSV /T ORIt R £EER L
BELUVERNDNAFTOREDHY AT HHHE

HMIRERHSERETIV /T OENMERVCREMETME, AT, RERBREANE £EMLICEHT MR

Fr B KM/ALAODH AR =4

WiZERAREAHR - S mBARER - & &

WzsieE EE FiE

MEES:

BATERAEVAILRIZESN\AATOIHAT, EZIT7VF2 LC16m8 A EZEINTLVS. LC16m8 [FiH
RT2OLHMEVEIHRDTIF (REMHEFEHEHRBR) D—DT, B, RAHFTHE—, LEME
A - AN BB SN-EEFS3TIF U THAHAIEND, BEMICEIESNTLS. K0 EREREN
IRELTHAHT7 VA TIE, HILEVAILADOBENERITHRESNTEY, EEDRAETIIEIMSE
FADEBHLREL, BTV IFURBEBOZENRICREENZVENRESNTILNS. FIT, T/
29, 30 FEELVBEGL TEHMENRBRAEFKZEIEOLT, EZ579F > LC16m8 # 1 EFESN - AYEIERE
FHIZDWTHAREL. ZOHE, EF575F LC16m8 1L, KETEE, HEINTLSE 1 HIXDEZESD
DF 2 T#HS Dryvax EEFEEDHILEDAILRIZH T SHFAFZEEEE T HEMNTRESNTz. —AT,
ZDFEHEIZDULNTIE, Dryvax LRI, BFRFHTRRIERNZROLNT-.

mRGBHE

K& -FERMRHES B4

M BE-KMAMFOCIZABRA =4 HIRFASR
AE AR AEFORE-RE

A. BAREM

HEEREEF579F> LC16ms 1%, Bt%E
FRELEASHEHICHIILESE 3 HRDBEE
EDAILRITOFUT, AFTIE 1975 F(Z8E
ABMNRBAI SN CRFERZIRERIIE 1980 FIC
ZEashtz).
LEOEZIVIFUOOELRERIL, MRISHL
TFREMTHE, K&K LC16m8 DK
% T&HD Lister #:A 3 #, 3 BDFEENERS
nTL=. LHL, WHO (1 RIREHES) DR K
ERIETEAEAH, BEATIE 1976 FITEZS
TOFUDEREEMNRIE LGS
MERAREIANINRICKDEMTODBIRED
BHESNI-CLEEZITT, RATIXEZSIIIF
v LC16m8 M TAxiERHELT 2001 F£&Y
HENBHIN, BREENEDHONTND. F
f=, RAETAICHTSBEMEETRELTHE
ISR E (T7—ARLRARUAE —) ELYS D/ A R
KEWEEERUVBERES)(CHLTLC16mS

MEE 1 EEFESN TLNS.

Tz, ATFOEBREETIE, BEQOFENHMEE
) (PKO)EZEL-ERFEMB N EFHHOKR
BEXEROERREFLZEL-ERERSENE
B fThh, BEERRVEERKEEZOER
BFOTIVH, FERADIREDLITHONATWNS. 7
1At TIE, WHO D#|EICKSBE, 1981 &
M5 1986 £ R 1996 D 1997 FEIZHEFHI
HEDODEFTCOHILEDANINADRFTIT(ToH
TLAO)DREL, TORIBMENLETINIL
AIDBFEELTWD. EETIHEFICEEISZTD
RIEADIAILRIEE, OFY, EMSERAD
RN BEFAMIBICHTERITIHEXICERL
TWAIE, iz, EX57VFUREBEREOE L
RIZEWTREENSZSWIENRESA TS
(Rimoin et al. 2010, Nolen, et al. 2016).
UEDERLY, EZ579F> LC16m8 % 1 [0
BIEINEBRARREICEVNVTYILEDSILR
2T 2FMMADEFKEORAELLELE
Z, P28 EELVAEMELZHIIBLTLNS. &
FEFFHEIREHRZEOLT, dRRADE
BRUESKRREOFAEEEEL-.

B. ARG X
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ARAEMAETIE, BEICEEEOEVVERRA
(MEEEE)IZCBVLVTKEREREIIFY
Dryvax #Lb8ixtiE&L T 2004~2005 FIZ—Hf%
BEEANEE R MEEEHRTAT (LT, {EmaA)
MRETERL:. MBBESSETOITITFY
LC16m8 M I/l HHE/E A _ETHRERIKRGAERT
BGSH, T 29, 30 FEDRAERRE LS H
SIEMMERL-#HERE(LC16mS EEE 14 £ R
U Dryvax Ef8#E 4 8)DRFMEFERE (K HER
FHITDOWT, DUFU#ER 30 B B OFRME
&, 60 HE, 180 HB X (% 360 H B O HMm:EF
D>6F AR TEERIOHBANARVL AL
HEBEIZ2HRAVMEIRLIZET 3BRIK)ERALTE
ML= 46, RAEMREBEIEIVIVFUERERD
HEREDSL, EER 30 HREICERL-mMES
DIHF=F7 74 ILA NYCBH #%I(Zxt 3 Bl
{&{fi (Anti-NYCBH PRNTso) A% 640 A5 10240
DHEEOEILCHEBETCHEDRY A AIRELRY
B|ANKSITEFELT-.

HILIE D AL RIZ* 9 % P FHUAK B E (3K E
DREBZIAHE THS Southern Research
(2000 9th Avenue South, Birmingham, AL
35205, USA)NFFEL, #HEBRERIIERIKET
RELEATEIIMAESEENAELE. RETO
FaJL R Southern Research #tDEEFIEE
(SOP)IZfiELY, Vero E6 i@z ALT, mMEFEH®D
HILED A LR (Zaire-79 #) (23t 3 2 FHiE
ffil (Anti-Monkeypox PRNTso) % 50% 75— 8
PERICKYEHLT.

(REEA~DEE]

RAEHARIEL, KMASFODHOIRA S OBH
RHEEEZESDEEFZ(T, 2018458 A 23
Bt CTHARABMERADREB TCERLZ(ZAE
5 17-05). E£fz, EAZEECELVKSICHE
LB BELEL- L THEEZERLT-.

. HEHER

MREEREERELTOITIFLCI6ME % 1[I
BEIN-BRABBRENER/LEYILEVAILR
[T 5FHMMAGEDOEGRREZRAET 51
DHIZ, BEICEEEOEBNMEERAIZEWNTXK
EAZMWETIYIF Dryvax ZHEMBELT
2004~2005 F (e mEAHKETEMELI-. i
EEBEEZTITIFULCI6MS DE I/ FHEHE
AE_EERERABRTRESINRIMERERST
LTWAERMEZRWNT, YIILEIAIILRISHT
PPRMMAEMRELERELE:. BHEEBEFD
Anti-Monkeypox PRNTs0 &% 1I1Z7RY. RIZ, &

28

ERELE-EEBREDERA O FTORMNIKE
4 3 (Anti-Monkeypox PRNTso A3=10 Z#[51EE
#) R U Anti-Monkeypox PRNTsq M % {a] F 15
(GMT) & &KR2ICRTSEAEL:. BEEREED
DOFUEERRERF R (180 HE XX 360 HE
BFR) OB MAEHEERIE LC16m8 B TIE
79%(11/14), Dryvax EETIE 100%(4/4)THoT=.
FE=HMREGEEE(CH TS Anti-Monkeypox
PRNTs0 D4/ £ (GMT) IE, LC16m8 B TIE
122, Dryvax 8 Tl 99 TH-o1=.

AKHREIZKY, BEICEEEOEVVERRAIC
BT, EF5T5F> LC16m8 [FKETHEE,
BEEINATWSE 1 HREZSIT7I9F0THD
Dryvax ERIBBEDHYILETIAILRIZKTHHHM
MAFEREETHILE, -, FOEFEIZON
TI&, Dryvax EREFRIC, BEFMGREEIERHAR
HENBIEEREL(FRH29FEERUVERK 30
FERE). 180FOXRAEEREEEZZTT,
SHATHEEFSIVIFUEENPIEESH, K3
[ZBWNTEH 1976 FITEZSTI/FUEHEREN
FIEEt, 40 RUTOHERTIEIEZSITIF U
BEMNMEC FHREEEICBVLVTLAMEYMT
DINFEFTORBERETRINTLDKIIZ, 79
F=_TI4ILR Lister B%FDRYI X4/ ILRIZ
HELFHNMAEINBEEROERERTRAICE
HIELTWBELDEIANEFYDDOHDHIENE
BEhd. Ff, TOVAMBOYILETINIL
AI)TIRIEZSVIVFORERBOZONHRIZEN
TREZENZVWIEARESNTINS. 22T, §
FELFRK 29, 30 FELVBEGEL M RE
AEEEOLT, E2579F> LC16m8 [2&Y
FEINF=HILEDIAILRIZH T ERMRER
ZOEBRRERVZOEKICOVTHAELLE:.
LC16m8 $#E1E# TId Dryvax IEER ERFRIC, &
BHLEEERNROON. B8, KFETE
HELTIRAFAZORHESIHDS, FIUBEH
15 FEICHEYERBRELTLSErDFEZAL
=1z, REREPORABIFHEOBRESLEIZEK
HEIBETERL.

.

HMRIEERBERTO>TVFULCI6M8 % 1 [EE
BEnt-BEICEEEOENEAHBERE(COL
THRELEER, EZ577F> LC16m8 I, X
ETERR -BEEINTLLSE 1 HKDEZSTY
FoTHSD Dryvax LRIEBEDYILETIAILRIC
I HPMNARFZEREFETHIENTESINT-.



— BT, FOEHKEIZDOULTIE, Dryvax ERFIZ,
BREMNTEEERNEOONT. 4, KREE
RKETEBSIN-EBERHABRTIREINKEA
OmMEFERAZAVTERLTEY, §E&DEME
BORKREFERATHOICE, BEICARAD
EF3T79F2 LC16m8 {EiEE ) miE#R A% A
W-RHOAREREDLELLGLEEZOND.

F. RERERIFHR
FrRCEEGL

G. HIEHK
1. WMXHERX

29

ZEEL
FRER
ZEEL

H. XNE9BF E#E OO HHFR - B 8RR

1.

2.

3.

FrEF TS
FrRCE AL
RAFERERH
FrRCEELL
Z DAt
FrRCE L



K1 BEIVIOFUERRDYIVEI AL AT 2 EHERE O hAHUAME

Sample ID¥ Vaccine Day§ aft.er Anti-NYCBH Anti-Monkeypox
vaccination PRNT50 PRNT50
HS001 30 1250 394.3
HS002 Dryvax 180 NA 120.7
HS003 360 NA 109.2
HS004 30 2560 156.0
HS005 Dryvax 180 NA 104.3
HS006 360 NA 78.0
HS007 30 1280 390.8
HS008 Dryvax 180 NA 74.8
HS009 360 NA 82.6
HS010 30 1280 400.0
HS011 Dryvax 180 NA 80.9
HS012 360 NA 102.2
HS013 30 2560 392.5
HS014 LC16m8 60 NA 134.3
HS015 180 NA 73.6
HS016 30 1280 425.3
HS017 LC16m8 180 NA 143.4
HS018 360 NA 320.0
HS019 30 2560 43.0
HS020 LC16m8 180 NA 31.8
HS021 360 NA 28.4
HS022 30 640 488.7
HS023 LC16m8 180 NA 32.2
HS024 360 NA 152.5
HS025 30 2560 271
HS026 LC16m8 180 NA 20.0
HS027 360 NA <10
HS028 30 5120 <10
HS029 LC16m8 180 NA <10
HS030 360 NA <10
HS031 30 1280 4343
HS032 LC16m8 60 NA 448.0
HS033 180 NA 327.0
HS034 30 5120 640.0
HS035 LC16m8 180 NA 385.0
HS036 360 NA 473.8
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Sample ID¥ Vaccine Days. aft.er Anti-NYCBH Anti-Monkeypox
vaccination PRNT50 PRNT50
HS037 30 1280 124.0
HS038 LC16m8 180 NA <10
HS039 360 NA <10
HS040 30 1280 115.0
HS041 LC16m8 180 NA 79.1
HS042 360 NA <10
HS043 30 10240 944.0
HS044 LC16m8 180 NA 148.0
HS045 360 NA 358.6
HS046 30 2560 130.0
HS047 LC16m8 180 NA 123.6
HS048 360 NA <10
HS049 30 2560 94.0
HS050 LC16m8 180 NA 81.5
HS051 360 NA <10
HS052 30 2560 233.8
HS053 LC16m8 180 NA <10
HS054 360 NA <10

* Sample ID [IIRBEHBE~NTR T CRAZHE T 5-HICAAETHELIEBETT

NA: Not applicable
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& 2. BEOVVFUERBEDYIVEV LA T 2HMREEE

Anti-NYCBH PRNT Anti-Monkeypox PRNT
Vaccination LC16m8 Dryvax LC16m8 Dryvax
N 14 4 14 4
\/Dai‘(’jn::z; 30 30 30 180 or 360 30 180 or 360
Seroconversion 100% 100% 93% 79% 100% 100%
Rate* (14/14) (4/4) (13/14) (11/14) (4/4) (4/4)
GMTHx 2318 1522 194 122 313 99

10 fELL LD PR EEERLI-EE BT HIE
*kGMT: Geometric mean titer (PFRIFUAISIEE DIUAED A ZXTREL, 180 HE & 360 H B OHUAMEIILYS huh
BL\AZE GMT EHICAL:)
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ST EEREFBITEHERNESREME R - FERMER UV T IHEEBEREENRER)

EAETHRESN FBESN TWSMREBRETSV /T ORIt R £EER L
BELUVERNDNAFTOREDHY AT HHHE

SEHREE
MIEEEFER T OV /T DR EEFHEICH T HREFHIBIR

i L R AT - B IEED - ER
WzsrieE KE #K

MEEE HILEIAMILANTIORIZFBERELET H2EEFI AL, IFPEREEYIRIZE T L EELEFE
BALMZT D, HILETAILAD K FERBE T I RICHLHITREEZRISALD, IFhEROAGSNIEIL S
AIVAIEIESIRET R E L. SEEX, RETILOYUNARBES XUMPIZEITE0MILARY ) LE)
REAREREMICHALMICL . S5IC, ThETIIBON B ERELMABTILEREMNICIREILIZECS, iF
FERIEARETILIZEITHEAD A )L RGRBEBREOEHIC—EDRENFIESIEEZ N KETILIE, §
BOTIVIRIIRDAIWRIDIFUORBRIZFATESLEEZS.

MEHHE Zr-599 #H#ERWIFHEREEDRSH, TV R
EHESF-EBEBATF-HAREE Ly6G $ifk (1A8, BioXcell )%, £f=, 74 VU524
E L REEMEAT BREREL JavkO—)LELT rat IgG2a(BioXcell #t) % H
T B - B L F0R - R E W= ChoDHEEIIRADBERRAIZHEEL (—
ELREEEMER VAMILRE—ER d1=Y 500 ug/500 uL), FBHRERIZIMILREK
(—PEdH =Y 2x10° PFU™ A JLRE/100 ul) 253
A THEBER BRI THEL- X BEICITMEE S REEREL
EEIIVFUDEIRIGDRIBHIELFFRIEFMIC (BB 10 L, §5T45). Tk, #%FE2 4,7,
BET LN, AILIRYIRDA )L RBEEGED 10, 13 BBk 5%1To1=. 16 BfE, ERERAE
BEEEVANINRIGENDEILIZEHSE XA RERELELEBELI-(n=6). I/ ILRHEFES,
RFEHALMNZTSH. BEAMIZIE, YILETAIL 7,10, 16 BEIT—H0OBMERERL, DEER
ANTORICFEERETLHILEFAL, TD mLmiEE) o/ HBE B (n = 4-6). #HILAE
BREECEFICOVWTHRERAEFZTIRZFAL #T£ T, DNA/RNA Shield(ZYMO Research) &
REZHN, REZM, VJMIILAZHICTHLNZT T-80°CIZTHRE L, Quick-DNA Kits (ZYMO
5 EEEETIC, YILEDSMILADR TEREE Research) % L\ T DNA %4 5 L Monkepox ™ 4
Y IORCHOMNITREFRIIGELAD, FhERD ILADY /) L% real time PCREIZEYEH LY.
HBLEBEIAIIRIBIEERERRETTEL, FRHALETSA4AY—, JO—TExDEY
FHEOIFPERIEL L, FICHEKRRDFEMELES] (Maksyutov RA et al., 2016) :
ERCTEDN RSN SEEIL, 9A4ILRYT/ MPXV F3L upper,
LOANEIREZFFFML-. 5-CATCTATTATAGCATCAGCATCAGA-3’
MPXV F3L lower,
B. i AL 5-GATACTCCTCCTCGTTGGTCTAC-3’

1. fEBA A MPXV F3L probe,
VEEICERL-BREEROMEBERTAHNT HEX-5-TGTAGGCCGTGTATCAGCATCCAT
BNEED-RERREIRDBEYTHS. T-3-BHQ1
BALB/c YR (AARIRTIIL—, 1EiEH 14 A QuantiTect Probe PCR Kits (QIAGEN) # L T
B AR) &L, EREERARADNAFUR YT ILERASL, Real time PCR RiG7ORaIL
HEBEESHTEICHEL, ABSL3 FEERIC TR %, ToIL— EH-BREEIEXTYT 95°C10
EEBRETOE. 9M4ILRIE, YILEIAILAD 7, &t 95°C15 B LUVT7=—U Yy - BmRRE
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63°C60 # 45 1)L, 37°C30 &L 1=

(REEA~DEE]
Y LAY,

C. IRHER

TAI)BATAUrO—ILE LY Ly6G ik 5%
DIAILADETERIZLY, 3 BEOEEY
NEIHDINTERIZEWNTENEN 5 T 4 [T
HBWNE 5 EMSIAILRY /L ERESINT
(B). F1=z, Ly6G A 5 (CH L TIE, 4L
2ET10BEDMEMNSDAILARY / LBRES
iz 16 BEIZEVWThOBEAENSEDAILRY
JLIFBREEINGEA o= IFREROEBIZEST
DA IAMENBIET HEMNREEINT-.

FILIRIIAIAILADINEIPET ILEFED =
HIZFERDBBPZRFETIY IV RDEBRMBEEN
RENTE:. FEFIIROEEFETYIAT
FEHREREOHEREEZRTH, HYVATHE
FIXFEERLERTDOHATHoI=. KHET
%, B BALB/c ¥ RIZiF k4L B NIBEET
EIZELT, HILEIMNILAD ZERLIREEZEY
HIZENHKEIEERLIZ. £z, IFHEHES
KETIEVAMIILAMEINBEL, DAL RIETEL
REMBDTTESNDIEETRBINT . KFR
THWE= 9/ ILRBIF—EHT=Y2x10° PFU S A
JLRE/NM00 pl THo1:=H, SRITVAMILAEES
HIZEKTBIETRELEFIMETILRELSE
EBATWS. ULEMD, FfzGAILYRYIRDA
AR HORETILEIRRLT-.

. KEE

YILERBREIIORETILOREEREMDS, £ILY
RYDR DA ABREEDEELNDBEERFEL
THHPEREFLDELE-REGEDOEENRES
NERETIVE, SEDAILYRYIZADAILR
DIIFURBERARICHATESEEEZS.

. RERBIRER
FrRCEEGL

G. IRFER

1. RXHER
1) Matsuyama S, Nao N, Shirato K, Kawase
M, Saito S, Takayama |, Nagata N,
Sekizuka T, Katoh H, Kato F, Sakata M,
Tahara M, Kutsuna S, Ohmagari N,
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2.

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.

2) Sekimukai H, lwata-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 1gG
response against severe acute respiratory
syndrome-related 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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o |so-Virus

i o Ly6G-Virus
L/N 4 ooo oo o o
Spleenq o o o
Blood - 2 g2
None 4 o 00 000 O 00 88 &8
3d 7d 10d 16d

SEERU N, B BXUMLIRICE 1T ARG DMILRT /LD (n=4)&RyMIEERZERT. Nonelkly
THOMBIZENTEVAILRYT / LREENGEN1-FERT.
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ST EEREFBITEHERNESREMME R - FERMER UV FIHEEBEREENRER)

EAETHRESN FBESN TWSMREBRETSV /T ORIt R £EER L
BELUVERNDNAFTOREDHY AT HHHE

MIEESEERE TV VT DR (GBI AR, RESBREICET MK

T B ENLRREVIRATBERER- SR
WizsrieE wiE f2

HREE : Lister ¥ DIEREIMEIZELY LC16 #E LC16mO HEEHLTRIIISIT-, ZE2MDENEEFSTY
FUAERKTHS. LC16m8 ki, MREBTHETS—IH A XDHPPKREL LC16mO ! (medium size
plaque; MSP) DTHIRE R DI AL ADHIZT D MSP (& b5r i BIZFD 1 EEREREKEFBHIT DERIVAILATH
Y, ZOEED/NZ—2E 1 IBEFAL 4 1BEBAE, BHHLIEHDD TS, N(FTyvEATHLN
% MSP D IR -/ \3—> DENTBERERRGHERA KL —I IO X (NGS) E#fTIC &Y F/ONS MSP
D556, TEH MSP #1RHH T 5FEM PCR EZEBIFL, LC16m8 ¥REHTED MSP Z#iAIRTaEL LT-. SHEH
RAEET U F 2 Lot & RK13 HlRa TOEME. Vero E6 #IRATDIEREE 3 Y1 VJL1TLY, FAFKLI-EER PCR%
EHELTz. AT TvEAMBIENTID Lot ITHELNTE 3 BT S5 EIZK>T MSP $EEAS 100%E THEMN
FTBRIEN DT £z, EEHIPCRMSIEE Lot [CHELVTEL MSP A TE, MSP DFEENEL LI L
Nohot=. BIZ, R —HI TV RBITETER PCR DEREZHLERLI-HER, MSP HIRSEERAIRIZ—
BUI-#RE/IZ, MSPIZIXEIZ, 45858 MSPAFEL, ZORHEICIEZTNENEENTSAI—EALVE
£ PCR 2EiET 2ENHIEEZONT=. —A, KYBEEIC MSP DHEEMBIETES LI, EIRLY-
MSP 0 B5R I FHREL T Y FHEDIMARTFRAKEESEL-S%, ZORMEBEERT, RHEEERH
HTDHFETHD.

MR AHE
OV, BARF, FHRE (R, BMEFHFE),
SOAEE, mIEREE, VMILRE—ER)

A BIREH

MEEEEZESIIFUOOREKRTHZII =
T4 ILA LC16m8 #kI&, Lister #%kh KR EIME
[Z&Y LC16 #, LC16mO #EFEARLTHIIISHh
% TH5. 1970FRIZIF10FADFHEIZEE
eh, TORICEELGRIRIGIEERINGELH -
=2, TEMDEEBICEVWIIFUOKTH
5. &=, BAKTORA~NDEEICLALLGHN
REMEMNISITHEZEIN TS, Lister #kIX 41°C
ULETHHROD X BEHBTO TSV IR EED
HBHDIZXL, LC16mO #& LC16m8 #k(d 41°C
TIHRTIS—VFHBLEN(EIERERRZMH).
LC16m8 #k(&, bor BEFIZ 1 IBEREHNHY,
EE% B5 ERE/MELNLGW=HIZHRDY
FEHMEYL RK13 #ICEFTET5—9H (X
HYUNELY. Ff- Vero E6 HIBATIET5—0% 6L
7LV LC16m8 #MEMR T ZLETS—IH A XD+

36

PREL LC16MO B DDA )L X (medium size
plaque; MSP)YWH T EH. CNETOHRET
MSP &8 EMN 5%L EICHbEH X KR EIEGE
HERFEIZEERIEND, TOFUEEIZE N
TIE MSP EFEMNHILANILUTTHDI L%
RIETIHBRNITHOhND. CRETOBFTHID,

MSP (& LC16mO EADEIFRHK TIEAL, bbri&E
EFD1IEERREZVHEITIEEVANILATHY,
ZTOEEDONI—VIERLELHEE~D 1 1BEIE
AV 4 IBEBAFERHLIEN T MHOTLNS.

INFETIZ, RFRI—V TR (NGS) fEHT TN
AZFTvEATHELONT- MSP DIEHRERZEDRK
ENBONDIEEBELMNICLE-. NGS f#HTIXER
BT —2ONEICHEMBFEZET LI LN D,

ZNETH MSP OZER/N\A—UETTTELONT
FEL MSP##H T 5EEM PCR ZEEBFL,
FEDHERENBOLNEIELHESMNIZLI-. LAL,
SEMAEETIIFY Lot #FVT, Vero E6 #
fATO MSP #Eig& RK13 #ila TOD ™ 1 )L A1 5E
3HAIILITL, {Bond MSP DEE/NF—>
EMSP HEIERAFEEM PCRIZKDHER XL



V—UOIVABMRREZLEBLEER SFETE
BEIEZLOLEMN o= MSP OHBREELARLE
IGBHIEN T oT=. KK TIX, £D MSP O
EEH PCR 2ZMFEL, MSP HEMEE PCR
EREHRY—VTURBTICEKY, MAEFITH
IMSPZEE/N\Z—ZEHRL, REEEICETD
FZEIRM IS LT HRMELT-.

B. ARG X

1. 268T #wAZE D MSP D1EH
RER—VITOREMIZKY, 268T HAERD
SEEMNARLE Mz Lot10 2 RKI13 #ifaIC
moi0.1 TRAELIRE 7 BEIZ, T5—UKEH
1T, BEfEREEE 3 @iTof-. TDOLEE
LC16m8 B U MSP £@NDTSA4Y—%RAU\T
PCR %470y, direct —2 I R([Z&KY 268T #&
ABZEZER LT 268T EARD MSP B E
RK13 #ERR IR EL, RARIZTS—UFEEET-
fzCD@EE,—4)L 3 E1TLY, 268T AR
MSP Z{EH L 71=.

. 268T AR NDEEN PCR R
268TH RN TSAV—4EEBUTHLTIEE
MNERFBIZESLSIZ, forward (£ 17mer NS
20mer £ T, reverse [& 11mer i 5 22mer £T
s%EtL1=. E£f=, positive control [¥%& MSP %
RK13 #i B8 [ moi0.1 TR g =+, Hirt
extraction [2&Y, MSP @ DNA Z#itHL, AL
f=. £91&, Thi>%#HELVT conventional PCR
[Z&Y 268 BAREHEMICKRETESTSA
I—EEA LB SN-TSAY—FAIT,
EEMPCREERELE-FRERMICEINSN-TS
AR—ERAVTHRERAETHERL:-.

. MSP HFEMEEM PCR &R —VITUR

fEMTICKD MSP ZE/N\2—VRUHBRMHEELL
8]
6 FED Lot LT Z 1 Vero E6 #IfET 3 K
REFL-LEFF2) THRFEL: MSP HEMTE
2/ PCR #8hHt T, 4 T8 (267A fEAR,
272T & AR, 274ATACHEA R R 268T #H A
EYDTS5A4<—%RAlL\= MSP R D EE/
PCR #1Tof-=. TORHRRERERS—HITUR
RTICE A RELLERLT-.

. MSP @ B5R ZHRELI=VH FHERDIRRT
FRinAER
MSP (& B5REI=FH 1 18E, F=(%, 4 BFE
BARY 2 BEXRBIZKYERLIZHETHY,
LC16m8 (X E4Y, LC16mO #ERIKRIZE R
DO BSR#HFTH(X1). BSR D, LC16m8 &
# /1 5 SCR (short consensus repeats)
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domain LLF%, transmembrane domain LARIT®D
237aa M5 275aa ETHEWELTTHFAILI=R
TFRERREL, DY FTHEORRTIFRK
#1ESILT- Lot6, 7, 8,9, 10 R 12 #FhEFh
D 3 RBREEL-LEFEZF moi 0.1 TRKI13
fRlcRgsdE, B 7 HEIZ, YUY XHEOHR
RTFFHEEHANT, FA (1:200~1,000)% IC
(1:200~1,000)I2 &Y MSP 24 EMIZHRH T=
ShEHERLT-.

(REEA~DEE]
Y LAY,

C. AIR#HER
1. 268T #EAZE D MSP D EH

AEEXSECRRELTE267TAEAR, 272
BARRY 274ATAC HEARBKREDI-OHDE
2/ PCR(E2) DFERERMAK—V IR
MICKDERELLIT 5L, MSP HIREEMNT
—HTEHEN M- TORERRIT RS
— IO RBITIZLBE, Vero E6 I T3 HE
RiEET DL, 268T BARNADv—(ZHEMT
BEICKDEDTH-1-. SETOHERETIL,
268T #H AR (I X4 MSP TlEimot=1=8, &
EMPCRRIFEFELTLVENSF=. #ZT, 268
BARDEEN PCR MR HHIC, &7
(X, 0D MSP #EHEL=RIER—HI T R
HIZkY, 268T HEARDEEARLE N ST
Lot & RK13 #ifa[CEE S8, TS5—VRBEEIT
21= 268T AR THBH &% PCR # direct &
— IV RICKYHERL-. BYIZSUA LIZE
A2 16 BDTS—o D, 4 {@H 268T HEAE
MSP Z&ATUL\=. BIZ, 2 @T5—o%H%EL,
fliFr7 268T AR MSP #1EHH TET-.

. 268T AR DEER PCR A

268TH RN TSAV—4EEBUTHLTIEE
NERZBIZESLSIZ, forward (£ 17mer H5H
20mer £ T, reverse [& 11mer i 5 22mer £T
s%EtL1=. E£f=, positive control (¥%& MSP %
RK13 #i B8 ([ moi0.1 TR g =+, Hirt
extraction [2&Y, MSP @ DNA Z#itHL, AL
f=Ctn># ALV conventional PCR I12&VY
forward 17mer & U 18mer H¥ 54°C, 20 cycles
THEMIC 268T HFAREZRENICKRETES
ZEND otz BIZ, ZDZO2DT 543X —%
FAWTEEM PCR #H&ETLI-# R, forward
18mer 754 X—H 7= RIE 54°CT 268T
BAREZERENICRETELZEN DD oI2F
DIRHEBRIL 0.3%EETH-1=(KH3I).



3. MSP #EMEEM PCR XK —HTI VR
fEMTICKD MSP ZE/N\2—VRUHBRMHEELL
8%
2)TRFL- MSP #$EMEEM PCRZE&D
BT, 4 BEODTS5AV—%ALV- MSP &1 D
EEM PCR DIFRERMAL—II U REMN
[Z&BHERFLLELT-. & Lot% Vero E6HIRRIZ
IRMAREET DL, 678D Lot b, 5FEFED
Lot [THWLVT, 268T BEARDHIRBENIEE
[CEMTZIEN Dot -, HRTED
MSP DZEE/RA—VIZBWTHEADERIF
X—HL=(E4).

. MSP @ B5R #HiRELI-V Y XHEDIRT
FRIAER
B5R O 237aa M5 275aa ETHOEIMNSD D
YXHAKXRORRTFEHRA(KS)EHT FA
BEUICERBLI-KEE, MSP [ TEL M-
fz. ZNIZE, RTFFRBEOREN—DDR
HTHHAEEENEZONT. §&, BELMia
# FALNT immunoblot 4> flow cytometry [Z&Y)
DY XHEDRRTFRIAEALS MSP £ HET
EHLNERHATEHFETHS.

D. &%

RMR—V TV ZABITICKY, ERLRELD

TEhof= 268T MAERMNEMT LN AT,

Z®M MSP #4432/ forward 18mer 7547 —&

YEEMICHRHETEEIC, 4 BEQ267TA RAL,

272T & AR, 274ATAC AR KU 268T #EA
BEYDTS54<—%AU- MSP REDEER
PCR DIERERMAR—VIVRBIIZELD
MSP HIRSEEDERIKXFII—HLI. EZ57
HF D Lot % Vero E6 #lfEIZ 3 fX#k{CIEESL
Ehdé, 83%NHEIT268T AT D HIREE
PELGEEZEN T M oT-.

Ff=, KYBEIZ MSP #RHETESL3(Z, MSP
M B5R EIMSRTFRETH AL, DY XH
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EDMARTFRIAREERLI-AY, BE, MSP A
BRETELNIEN DD ZDIHXHEDR
RIFRHRIZKY MSP AR TEERERET
BEHRIT, RTFRTREL KIGEISHEBZE
HEZAESRL, VY XHEOMMBEEERT S
EETFELTNS.

.

MSP #2754 —% AL /= real time PCR &
KR —HI T R(ZED MSP HIRSEEREER
(XX FE—FL, MSP $HEM 3% U LIFHETE
f=. Ft=, HREETLIZMSP OHIRMEENEL
BBHIE, Fz, A0¥—4 MSP A Lot ICKYER
BEMD, MSPRHED=HIZI1% 4 F25E (267AHE
AR 272T #&EAR, 274ATAC AR KU 268
BAR)DEBENTSAT—ZFAVTITOILEN
HdLEZLNTZ.

. RERBIRER

FAOTY T TELDYILIED AL RELENTR
TLTL5 2017 &£ 9 A5 12 AIZ Bayelsa M|
THILEZEWEF 172EH D55 61 FHYILE
THAHACENRBREZ M CHRREINT-.

CHIRER

1. HXFHX
LEERE S AR

2. BEHER
LEERE S AR

. KB EHE D HFR - B E5KR

1. RIS
izl

2. RRAHEETRH
izl

3. Tt
izl



250

K1ZhZEzTIZE

260 27@

28@

bNf- MSP MBI FRIEHEE

290 300

LC16m@ TATGTCTCTGAATTATATGA—TAA-G-CC-ATT-AT-AC---- IAAG TOAATTCCACCATGACACTAAGT

LOLEMR #kdkkskkdkbsrhbohddoh kb _ ¥ k¥ _kdk_Hk_F¥

HEERER KRR ER R RN R E

L1 LR b bbb b b b b L L L UL VI E L L L L L R FEFFEFFERFERFELrFELFERFESFE (365%)
L2 **%*****************__***_*_**C***_**_** _____ EEE RS TR I EETE ST EESE LS L2 53 (14}6%)
L3 *********#**********__**#_*G**_**’k_**_** _____ LR E TR AT ST EE T LT LTSS ( 2‘4%)
L4 FAkk Ak b Ak kb kR bk kA _dekk_k_dk_ kR _ kTR ___ FEbFERFERFERFERFERFERFEFRFE (244%)
L5 ********************_-**#_*_**_***_**-*#ATAC_************************** (122%)
L6 *******#**********#*__***_*_**_#*#T**_*t _____ FEbFEFFERFERFERFERFERFERFE (49%)
L7 4K A 4ok A K KK oK HOK KOk o _ KKK _ ok _ ook _ HokoK _ koK _okk _ _ _ _ _ _ _ WK KK oK H ook A o OB oK 3R K R o R o O (4 9%)
261A ********************A_***_*_**_***_**_** _____ EEL SRS SRS SRS RIS ESEE LR LTS (minor-)
262"’ ***********#********_T***_*_**_***_**_** _____ EELEF LSS EEI S RIS RS EE LR LR (minor-)
264A **********X*********__***A*_**_***_**_** _____ S M e R M e R R R OB K NOR o OR o R  Ok (minorj
v =/ = =]
2MSP 45 EME = PCR DR R E
400 ey 450 e
50 % R ‘
590 S
g 50 ) §° /
gm y ; EZW /
i / / § 200 /
é15.0 /.. i / é\so A A .’.
100 i/ 0/ iy ivov - i/ dil v ow
50 / S/ P o p ; /
. B e W v I B e A
12 4 6 8 10 13 16 19':’6‘“22 28 3 34 37 40 12 1 75 g 10 13 16 19 ‘22 F3 2 Ell U a7 40
267AEMNTEEPCR
HENEES 272 THRHIEEPCR
A e
450 o —l%""‘" MSP a ELﬁ
400] =
Afﬁﬂ
§ a0 ) i @ 100%
i )
T 250 / e
§ / i: 10
3200 / .
20 i/ii/ i/ v/ v e 1
100} / / 1
: J / iv: 0.1
00— - vi v :0.01
12 4 6 8 10 13 16 13 gnBZS 28 3 34 7 40 43 Vi : 0

6.444

32344

29444

26344

510)

2444

e (465.

18.344

15.444

Fluorescent
£

2 £
£ %

£

274ATACYS ERIEEPCR

3268T AR EMNEE PCR

Amplification Curves

“IVII

Standard

I : 1010 copies/uL

II : 10° copies/uL

IIT : 108 copies/uL
IV : 107 copies/uL

V : 106 copies/uL

VI : 10° copies/uL
VII : negative control

MSP specific primerd, forward 18mer primerh'L6Z4FEM (AR TEN,
(Annealing Tm 54°C, 50 cycles)



KAMSP $#E2MWEE PCRREURE RS —I T RBITICL DR L8
Real time PCRICLBMSPERZX RS- AEETICLBMSPER R

g g g 0

f_ Lot 6 & Lot7 - Lot 6 = Lot7

Ta 3 T 30 T 40

£ — 15 = —u = —u

& 2 z —u & — 1 & — 14

a — s g — = Z 30

s — s b= — s 5 20 — 5 5 — 5

s I 510 o 5 L6 2 5

22 9 3 7 20

4 2 10 £

< &s Y a 10

B’ ¢ £ : f

&

H z /\/ % o = 5 0

s - - - o 50— T - v 2 PO Pl P2 P3 8 PO Pl P2 3

8 8 PO Fl P2 P3 g Passage g Passage

g Passage & Passage

g = g Lot 8 g Loto

= Lot8 g Lot9 3 a0 T 80

£ T 80 Ny —u g —u

g —u ~ — @ — L4 ] — L4
— 4 & L Z 30 Z 60

z s —_14 u. — s s — L

54 - 5% — 5 H L6 @ L6

@ L6 3 =20 T 0

8 @ 5 g 8

3 4 2 40 <

P J g = 10 a 20

& A & 2

& & 20 2

= @ 5 o 5 o ey

5 0l— b . 3 z 2 PO P1 ) 3 2 Fo 1 P2 3

PO P1 P2 P3 S Passa

8 ° PO P1 P2 3 8 Passage E 9

4 Passage 2

o &5 Passage

; § Lot 12 & Lot 10 & Lot 12

g Lot 10 = T 100 u T 100 u

3 = 80 = - = -

;150 S 5 —1u 2 so — 4 2 8 — L4

& — — b — s — s

z “o Ze — & 60 I ) 6

S 100 — 15 s < <

g w8, e B o 5 4

s z = S

8 so A & 20 $ 20

Py o 20 = g

@ 2] s o 5 0 ———

z L : el T T 8 R 8 PO PL P2 P3

3 —— T 0 o

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

] Passage S Passage

L1:267A AR, L4:272T @A, L5 : 274ATACHE AR, L6 : 268T i@ AH

5MSP @ B5R domain AR TF R k% /£ &l

Vaccinia virus B5R domain
Extracellular domain

! \
20 7175 124 129 181 185 236
276 303

- 517

119 Transmembrane
SCR I SCR II SCR III SCR IV domain

Signal peptide

SCR : short consensus repeats

Stop
1 9% LC16m8 B5R

VR A 4EEIEA. 21BERIEFH(CLDreading framef€)F (L1~L14)
276 303
- . 5y
// Transmembrane

x domain
Reading framef&IRUIEMSPOILEDHUREL T,
SCR domainAp#®m237aa~275aa,

i

IO FEROFRTF MRz F R
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THNTEEREFHITHRHERESZTREMUE
(FTE-BEBRRERVPHEEBREENRER)

ENETHESNFESA TV IMBBERELSIVIFOORUME RER £EMER L
BLUPERNDNAATOREDHYAFIZETEHHR

SHEBEE

MREESEERERLIOIVIFUOORMEEN GEEFHERN), RERREXCEIIHRE(2)

& B 3 =% 3 E B R
REMFH -
mESEE BTE 2

MEEF:2019F 7 B GHSAG KYNAATRICEATHHMERSE, REF - XA E-JILE5HE-
HRRE - EEEFORBEDNDBEEEEEQADERMNIREESN:. HEE -, MEE=
B, BMEMPEHD 3 HTHGLI-EF/SRILE DNA SRIILOBRMBRINEAN, BERELTIE
DNA /SR IILTHDREXNIEETo-. TDHEREZ 2 A 14 BIZHRELT-.

MEBHE - BRARF, SHE—, EAHRZ (A,

EREMZFE)

BREF NmEH, KA E(E, #E—&)
BHRHF FWUEE (R, @EZ5)
FREE (R, 7/ ILAE—H)

A.BIRE®

HABELXE2REA=2T 747 (Global
Health Security Initiative: GHSI)IZI& G7 (%
FH, ISR, B4V, 427, BR, £EH, X
E), A¥>a, MINEZEER(EC) THERIN,
ATH—/R—&LT WHO 15 LTS,
RERRLFRETE Y IIL—T (GHSAG) &%
EOREMEBECERIN, XECOEFTELE
BMEEARNBITHICEBL, BHENEELE:
BICRAZERZIAZIa=Zr—Savnrybko—o&L
THEET HEEBMELTLNS. GHSAG DA
UN—F, HERREORBREZEREOREIC
DNTIHEHRZERMEL, GHSI RybT—H DB %
DEEBEZHEL, BELRNILTOTBOE
PIRAZHERL BERBREEOEREIET
3.

GHSAG SHRAYrT—ITRBRITDTZEA
FLOOZMOEDORI, ZWHFE-BITORHK
HEBIGEDR L OERAOHEDOMEICERY
HATNS.

2019 7 RICEREOAFZ LY, REE, B
RIFEE, RAME, TILESEE, N\—IKRILT
D7EE O EQA NEfSNhT-.

B. iR A%
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HFFEYEHE 1 OEIICERDNARILTRE
35, DNA ORI TREDELLNEEIR
TEHRLIIIRENE-. BREETOHZDE,
BATIX DNA AR TREZEEITHL%E
REL=.

(REE~DEE]
A LAY,

HIRRER

RAAEH2DES1220204£ 1 A 27 BIZCHAH
D DNA NRAF LIS, F)EO0—ILDAD
I-DNAMW S5 BEELNTELHEEIFTHATH
212 5 BUARICHERZEH T LIITEVNSITELED
T,2HB 10 BREMKE, 2 A 14 BEHREHR
ELTHREBEZEERLL .

1 HEIL DNA OB EH A= QlAamp
DNA blood Mini Kit ZfA L T DNA ##E &%,
S DNAZRE D DNABRED=®HIZ 40p §
DEffLIZ.

2 BELUBIEEDHEYEIZIYRENER
SNETILESEOREITESR 3, RXLED
BRETEH 4, N\—IRLTITOREETEH
5, FRFEDREILEN 6, REFEDOREI(L
BHT7ICFEDLNATNS.

2 13 BIZREFBERELT,

15A Bacillus spp



15B Bacillus anthracis NAFTOORELEZEORIGEELHFE TR
15C Bacillus anthracis and the other ZEff&EZLhT-.

bacteria
15D No bacteria F. BEERER
15E Bacillus anthracis HREEELGL
EEDELSICHELS-.

C.HEHEE
LER 1. WXHEEXK
ELRLEEMREFRD 3 DOHBMNHHLT, HREEEGL
EQA (I IGLT=. #£R2 &L TIE, Bacillus B 2. 2E2%X
DNA LAOEHELTWEMNST=A, 5 D/ (4 HREEELGL

TADHRERDFBREMARICH L TEMMIC
ToTVAEEAHAL, BFE-BEYICKHIET H MM EEDOHFE - ZFHRKR

&t 1. HEFRRE
L
. 2. ERAFEER
ERTHERONAMATOARELEZELA L
EMNDBEYICRETEAHEMNHER SN § 3. TNtk
%+, DNA JA4J)LRX, RNA DAI)LRIGEIZLD 7wl
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'EHA
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 bacterizl agents of security concern and may be provided as non-viable
moleculzar panels. They would be available to Izbs that have CL3 capability, and preferably those |zboratories that have
experience in the triage 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..

— - ar;gt:::nsé:l. :::;’:::'5’ X Recipient Contact Name and . Recipient Telephone
) ) ) Institutional Mailing Address . Fax and Email -
Burkholderia spp. -
1 Liva . Dead . 2 )
Anre LE FLECHE |
Cellule &'Intervention Biologique d'Urgence -Frj Igg : :g g: 32 gg .
FRANCE , b - INSTITUT PASTEUR., Et anne le-
25-28 rue du Or Roux., ﬁecha—as tour fr -
75013 Paris SechefRpastow b
Prof Or Roland Grunow
. T:+40 30 18754 2100,
GERMANY . - - iy F. +40 30 18754 210,
13353 Berlin. G - E: GrunowR@rki.de -
Cr. Antonino Di Caro
Diractor - Microbiology Laboratory | . S
= National Institute for Infectious Diseases - T:+3906551L0683 '
ITALY ., N = . F:+300655170683 .
Y. peséis only. Lazzaro Spellenzaml . E: anfonino.dicaro@inmil.it »
Via Berusose, 292 ) ] ]
00143 Rome_lialy .
Or. Ken Masda.
Diractor — Department of Veterinary Medical T: +81-3-4582-2750 ,
: Science . .
AN =, = National Institute of Infectious Diseases Zj :i:j;:f:r 1;9 ' :
1-23-1 Toyama, Shinjuku-ky, Tokyo 162-3640, P LmEccRnIn B9 Ip
Japan,
1 T
"EXICO ] 0. s Fi
E:..
. T
UNITED KINGDOM . O, O, Fo
E:,
: T
UNITED STATES . O, O, Fo
E:.»

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. .

3. Fillin the details for the appropriate contact person/recipient, institutional mziling address, znd contact
information for the recipient.,

4. Save your survey and email it back to me. | will collate everyone’s preferences. .

N
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l.l Srm‘ :-rm ‘ : RCLI
Pubic Healtr Agence de nrié
Acsscy of Conada culous Sy Cnada

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-eedimm.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( G 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)

46



BH 3
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
besp31 B4/B5 224 bp BM, BA, BS, BC
omp?2 (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
BCSP3 B4 (S) 5'-Tgg CTC ggT TgC CAA TAT CAA
1 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
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1S (S) 5-gTT CgC TCg ACg TAA CAg CTg

omp31
1AS (AS) 5'-gAC CgC Cgg TAC CAT AAA CCA

Example: Amplification patterns of a combinatorial PCR
(Sample 1&2 are identified as B. melitensis from an amplilfication pattern)

1234 1234 1234 Target gene
1. bcsp31
2.omp2 (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 besp31 (B4/B5), omp2 (abortus-type)(JPR/JPF-ab)
besp31 (B4/B5), omp2 (abortus-type)(JPR/JPF-ab), omp31

B. melitensis

(1S/1AS)
B. suis All: besp31 (B4/B5), omp2 (abortus-type)(JPR/JPF-ab),
' omp2 (canis-type)([JPR/JPF-ca), omp31 (1S/1AS)
B. canis besp31 (B4/B5), omp2 (canis-type) JPR/JPF-ca), omp31

(18/1A8)
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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 KCl, 1.5mM MgCl2, 200uM dNTP, BSA)
(1) Prepare 24 tubes of puRe Taq RTG PCR Beads
(2) Mark lids of tubes as b1~b7, al~a7, c1~c7, 01~07

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

b) For besp31 detection (B4 & B5)

Reagents 1 reaction 8 reaction
D2W 20.5 ul 164 ul
Forward primer: B4 (10uM) 1 ul (0.4uM) 8 ul
Reverse primer: B5 (10uM) 1 ul (0.4uM) 8 ul
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 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 ul 164 ul
Forward primer: JPF (10uM) 1 ul (0.4uM) 8 ul
Reverse primer: JPR-ab (10uM) 1 ul (0.4uM) 8 ul
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 al~a7 tubes of puRe Taq RTG Beads tubes

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

Reagents 1 reaction 8 reaction
D2W 20.5 ul 164 ul
Forward primer: JPF (10uM) 1 ul (0.4uM) 8 ul
Reverse primer: JPR-ca (10uM) 1 ul (0.4uM) 8 ul
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 c1~c7 tubes of puRe Taq RTG Beads tubes

0) For omp31 detection (1S & 1AS)
Reagents 1 reaction 8 reaction
D2W 20.5 ul 164 ul
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Forward primer: B4 (10uM) 1 ul (0.4uM) 8 ul
Reverse primer: B5 (10uM) 1 ul (0.4uM) 8 ul

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, ¢7 and o7 tubes and close lids.
(2) Then, add 2.5ul of Sample 1 (A) to b1, al, ¢l and ol 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, c3 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, ¢c5 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 (ABI: GeneAmp PCR System 9700)
Programs: 95 C, 5 min
= x 35 cycles (95 C, 1 min — 65 C, 1 min — 72 C, 1 min)
= 72C,7min = 4C
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

400bp

200bp

100bp

E

B~ w N =

B

C

PC BS

34M

NC D2W)

400bp
200bp
100bp

: besp31 (B. abrtus, B. melitensis, B. suis, B. canis specific)
: omp2 (type abortus) (B. abrtus, B. melitensis, B. suis specific)
: omp2 (type canis) (B. suis, B. canis specific)
: omp31 (B. melitensis, B. suis, B. canis specific)

M

3. Results
Amplicons Identified
Reaction tube # besp31 | 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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EH 4

Preparation of reaction mixture (for 10 reactions)

10X Ex Taq Buffer 25 ul
dNTP Mixture (2.5 mM each) 20 wl
10 uM caf1-F 25 ul
10 uM caf1-R 25 ul
10 uM inv-F 25 ul
10 uM inv-R 25 ul
10 uM pla-F 25 ul
10 uM pla-R 25 ul
10 uM yopM-F 25 ul
10 uM yopM-R 25 ul
H,O 172.5 uwl
TaKaRa Ex Taq (5 units/ul) 25ul

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

PCR condition
94 °C, 5 min

94 °C, 30 sec
55°C, 30sec 30 cycles
72 °C, 60 sec

Electrophresis

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

Interpretation

Four amplified products: 171 bp (cafl), 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>

(Results)

Lanes 1, DNA markers
2, Y. pestis (+)
= = 3, Y. pseudotuberculosis -)
— - 4,Y. enterocolitica ()
T ak 5, Sample 15A -)
s - 6, Sample 15B -)
- 7, Sample 15C -)
= - 8, Sample 15D )
Wi’% ggggg; 1 o= - 9, Sample 15E )

inv (295bp) -
cafl (171bp) -

10, DNA markers
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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 pl 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 ul 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

5 B 8 8 B O 9 9 IR = CH1 — Dpositive control
o 1 P Y N P ) T P A O O e - e 17

03 | | | cH3 — B

02 l ‘ CH4 Cc
D1t—t+—1+—1—r—r—+—r—> / ........ CHS — D

X ™1 CH6 — E
9 10 00 1500 30:00 4500 6000 75:00 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.

53



day2

LAMP method 1

06
05 Js]s] K 4 B IS N CH1 — Dpositive control
0.4 CH2 = 15A
03 / CH3 — B
02 T 1 [[ CH4 Cc
0.1 —r—1—1 ] ——+1++1{ cHs — D
0 ‘ CHE — E
0.1 ; .
0:00 1500 3000 4500 6000 75.00 CHY 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 maliei 6:B

2: Burkholderia pseudomallei  7: C

3: Burkholderia thailandensis  8:D

4: Burkholderia cepacia %E

5:15A 10: negafive control (D.W.)
M1: 50bp ladder M2: 100bp ladder

Journal of Clinical Microbiology, 2011. P814-821. Vol4%, 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

tu4-PCR  Sjéstedt 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°C, 30 sec.— 72°C, 30 sec.) x 35 cycles] =
[72°C, 7min.] =
[4°C, o]

[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 pL 164 L
10 uM Forward primer 1L 8 uL
10 uM Reverse primer 1L 8 uL
rotal 225 1L 180 HL

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

Dispense 22.5 pL of the prepared reaction solution into the tubes of puRe Tag 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.

Results
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16Sr-RNA fopA tulh

nega
posi 1/10
nega

posi

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.
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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, # RRO0O1A)

Distrilled Water 33ul
10 x Buffer (TaKaRa Ex Taq) 5.0ul
dNTPs (2.5 mM each) 4.0ul
sense primer (10 pM) 1.0ul
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 hold
Results

1000p 15A 15B 15C 15D 15E Neg. Pos. 100bp 15A 158 15C 15D 15E Neg. Pos. 10
M M M

pag gene cap gene

1.5% agarose gel electrophoresis
15A- 15E: Sample number
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Neg.: Negative control (Distilled Water)

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 PCR amplification  qentified as

number B. anthracis
cap pbag
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. 2L (518-536) -1492r (1510-1492) 993bp
PCR sample preparation
DEPC-H:20 17.5uL
NEBNext High-Fidelity 2X PCR Master Mix (NEB, #M0541S) 25uL (0.02U/uL, 0.2mM)
Primer Forward (10pM) 2.5uL (0.5uM)
Primer Reverse (10pM) 2.5uL (0.5uM)
Sample DNA (1 ng/pL) 2.5uL

Total volume 50uL
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

©) extension: 72°C, 5min

4 min hold

Results

15A 158 15C 15D 15E 100bp 15A-..-45B ~ 15C 15D 15E  100bp
M 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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Sample

PCR amplification

BLASTN results
number
27f-r2L.  21.-1492r
15A + + B. cereus, B. thrunpgwnsw, B.
toyonensis
15B + + B. anthracis, B. cereus
15C + + could not identify
15D - - -
15E + + B. anthracis, B. cereus
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