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Vero
lineage 6 Lla, L1b, L1c/5, L2, L3, L4 RNA
Lla TagMan
2 L1a, NS2A
Lic/5 L2 (500 ) DNA
MMESSAGE mMACHINE kit (Ambion)
L1lc/5 invitro RNA RNA 260nm
L3 L4
1
RT-PCR RNA-direct
lineage Realyime PCR Master Mix (Toyobo)
StepOnePlus (Thermo)
Lla SYBR Green |
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One-Step qRT-PCR kit (Thermo)
LightCycler 2.0 (Roche)

C.
1
4
RNA 3
5NCR,Env, 3NCR
1 Lla
Lic/5
L2 5NCR
NS5 4
2
2
2013 2 J. Virol. Methods 189:
321-327, J. Virol. Methods 193: 554-557
WN-LCV, NS2A
4
3 4 Lla WN-LCV
L2 NS2A
L1lc/5
3
lineage
NS2A
lineage
4
3538p-3490r 2 5
NS2A
Lic/5
lineage 1
NS2A RNA
6
lineage
RNA
Usutu
NS2A Lla, L1b lineage
Lic/5 L4 RNA
RNA
7 lineage
5 /
Usutu
5x10° / 5x10* /

( 3
RNA 3

8
D.
lineage TagMan
lineage
Lla L1b
lineage
Lla
lineage
10%-10°
E.
lineage
(TagMan
lineage
lineage TagMan
lineage

F.

G.

1

2

3

)



1

WN5”NCR-f CAGGAGGGCCCGGYAARA WNV5*NCR-p:
FAM-CCGGGCTGTCAATATGCTAAAACGCG-TAM

WNS*NCR-r ATCAAGGACAAYMCGCGG RA

WNENV-f TCAGCGATCTCTCCAAAG

WNENV-p: FAM-TGCCCGACC
ATGGGAGAAGCT-TAMRA

WNENV-r GGGTCAGCACGTTTGTCATTG
WN3>NC-f CAGACCACGCTACGGCG WN3'NC-p:
FAM-TCT AGAGTGCAGTCTGCGAT-TAMRA
WN3”NC-r CTAGGGCCGCGTGGG CTGCCGAGAGTGCAGTCTGCG
*WN-LCV-F1 GTGATCCATGTAAGCCCTCAGAA S1: FAM-AGGACC CCACATGTT-MGB
S2: VIC-AGGACCC
*WN-LCV-R1 GTCTGACATTGGGCTTTGAAGTTA CACGTGCT-MGB
**NS2A-F CCTTTTCAGYTGGGCCTTCTG WNVpPNS2A-3612;
FAM-AGCCAAGATCA
**NS2A-3R CAGTGTAVGTVATRCCCCCAA GCATGCCAGC-TAMRA
WNVcommon3451f GGH TGT TGG TAT GGH ATG GA WNVcom 3538p:
FAM-ATGATTGAYCCTTTTCAGYTGGGCCTTCTG
-TAMRA

WNVcommon.3590r TC CTG GGT GGC CAA GAA CAC

2 TagMan ct

3538p
pNS2A-3612 3491r 3490r 3493r 3496r
169 148 165 171

NY99 (L1a) 212
Egy101 (L1a) 239 21.0 192 207 212
42266 (L1c/5) ND 255 237 246 2556
FCG (L2) 259 211 199 236 178
JEV Mie/41 (Gl) ND 317 ND 347 268
JEV JaTAn1/90 (Gll) ND 300 ND 329 250

JEV Muar (GV) ND ND 351 338 246
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3 3538p-3490r

7
5x10*
NY99 (1a) 16.6 19.7 234 26.9 30.3 336 379 39.0
Kunjin (1b) 176 181 216 251 283 316 347 38.7
India (1c/5) 13.0 16.6 20.1 231 270 305 340 36.0
Italy2011 (2) 142 179 210 245 285 317 347 36.6
Rabensburg (3) 129 16.1 19.3 215 265 29.3 336 348
LEIV (4) 159 19.1 225 26.0 29.3 326 355 388
Usutu V. 355 374 39.2 ND ND ND NT NT
JEV 36.5 39.2 ND ND ND ND NT NT
7 T
C: NY9R.E
Eaviol's
Ct value

svain | swer | ew | snen |

NYSS (L1a) 32.2 18.2 17.0

Egy101 (L1a) 36.0 240 218

g2266 (L1c/5) ND ND ND

FCG(L2) 33.7 ND ND {zename x100 &)

1
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30 NY99

. Egy101
§ .
. FCG ¢
o £2266
00 — —m — D.W.
- - T -
NYS9 (L1a) 233
Egyl01 (L1a) 25.2
82266 (L1c/5) 36.8
FCG(L2) 29.9 {zename x100 &)
2 JEV

WN-LGV probe

Si(for L1) FAM-AGG ACC CCA CAT GTT-MGB
S2 (for L2) VIC-AGG ACC CCA CGT GCT-MGB
S3 FAM-AGG ACC CCA CRT GY-MGB
S5 FAM-TCG GAA RGA GGA CCC-MGB
- S3 NY99
k- Anu
NY99 (L 1a) 205 19.14 .
Eey101(L1a) 234 2108 = 0 O e
22266 - -
{L1c/5) - g5
FCG(L2) 370 37.11 . NY99
’ Egy101
D1-4, CHIK ND ND
JE(GD ND ND Foo
3 : = . .E2266
ZKV ND ND Lo 300 ) B D.W.
3 1)
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WNV pNS2A-3612

NYS9 (1a) 104
Kunjin (1b) 96 6.5
India (1¢/S) S0 ND

ltaly2011(2) 10.0 13.2

:‘;‘)“""’“" 8.9 9.9
LE () 102  ND
UsutuV. 292 329
JEV 312 ND

Sx 107 capiea/reaction
6 RNA

&

?} -

3

3491r

3493

NY99 (L 1a) 955 .
Eey101{L1a) 270 .
g2266 (§;
(L1c/5) e S
FCG(L2) 319
D1-4, GHIK ND 5
JE (GD ND
ZKY ND
4
.. pNS2A-3612 nrSSe )
: Exv0ONLW)
§: §
FCGILY
W20 W'
------- ‘E
: . =
JE
D.W.
3490r LR
: Exy?01
22
JEV(V) o
——— 18-85 ) JE V()
REEEEEEEEEEEEEEREEX JEVI0
D.W.
5
Ct value

oS | 3538p-3590r
Strain 3590r 3612 *
85

6 WNV strais~

pNS2A-3612

Kunijin

NY39
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. . . . . ®2206

D.W.
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........ D9
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(5 x107 - 5x107 copies/reacton)

—————

. NY99(L1a) — " Raly2011(L2)
, ¢
L «— "
.: ol LU AL ¥
" Kunjin (L 1b) , e Rabensbure (L3)
c: ‘_ : "
:‘ -— N F
* Tndia (L1c/5) " LEN (LY)
. s
" L or L
- - — Sxi0°
7 RNA
-»: ‘\‘\ R2=1.000
Lineage 1a »e \
Standard: NYS9 = i
Semple:NY99 \!_
e T 5 3 x 105 copies/ul
ne l\ R
- N .
Lineage 2 \\“
Standard: Itah2011 ‘\
Sample: FCG - \
\“\ .
e 1.8 x 105 copies/ul
. '~ R?=0.998
Lineage 1a/5 - \‘
Stendard: India  © = \
Sample: 2266 »e \
.
. e 1.8 x 109 copies/ul
8
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90%

2013 Zaire

Zaire ebolavirus, Sudan ebolavirus,
Bundibuigyo ebolavirus, Tai Forest ebolavirus 4

Reston ebolavirus

Zaire ebolavirus
90%

Marburg virus

-23-

2013
Zaire ebolavirus
Zaire ebolavirus Makona
B.
conventional RT-PCR (nested), real time
RT-PCR, ELISA

Conventional RT-PCR (nested)

GHSI

GHSAG-LN Ebola
Proficiency Panel-I| Robert Koch
Institute Bernard Nocht Institute, Philipps
University



C.

RNA

RT-PCR (nested)

No.1-No.10
No.1 1976

Mayinga

2003

No.8

No.10

Real time RT-PCR

No.8 10
ELISA
80, 10, 10, 80
No.11

Marburg marburgvirus

conventional Makona

conventional RT-PCR (nested), real time RT-PCR,

ELISA

No. 3-No.6, No.9

(nested), real time RT-PCR,

D

Ebola Proficiency Panel-II

ebolavirus

Marburg marburgvirus 1

No.2, No.7,
Makona E.
Marburg virus
No. 2, No.3, No.6, No.7,
39,46,4,43,4.7 /ml
F.
No.3, No.6, No.7, No.8
conventional RT-PCR
ELISA
G.
1.
Zaire
Makona 2
real time RT-PCR 3

1 Proficiency panel - Il for Ebola virus PCR diagnostics

Sample Results of Copy Comments Sequence Ag-ELISA
No Ebola  virus numbers
PCR (Logl10
diagnostics copies/ml)

1 EBOV Conv. PCR NP(+) Mayinga

2 EBOV 39 Conv. PCR FiloA/B (+), NP(+), Real-time  GIN/2014/M
PCR (+) akona-C15

3 EBOV 4.6 Conv. PCR FiloA/B (+), NP(+), Real-time  Gabon 2003 80
PCR (+)

4 EBOV Conv. PCR NP(+) Gabon 2003

5 EBOV Conv. PCR FiloA/B (+) Gabon 2003

6 EBOV 4 Conv. PCR FiloA/B (+), NP(+), Real-time  Gabon 2003 10
PCR (+)

7 EBOV 4.3 Conv. PCR FiloA/B (+), NP(+), Real-time  GIN/2014/M 10
PCR (+) akona-C15

8 EBOV 4.7 Conv. PCR FiloA/B (+), NP(+), Real-time  GIN/2014/M 80
PCR (+) akona-C15

9 EBOV Conv. PCR FiloA/B (+) Gabon 2003

10 EBOV Conv. PCR FiloA/B (+) MARV Lake

Victoria
11 Negative
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LC16m8

40 100
LC16m8
ECTV ECTV 3
LC16m8 Lister ECTV 3 Lister
ECTV LC16m8 Lister
A C57BL/6 LD50
1980 40 4L.D50 ECTV in.
VACV LC16m8 Lister
i.m. 10 PFU
40
ECTV .
ECTV 1. C57BL/6 ECTV Hampstead i.n.
VACV LD50
VACV 1 5 10 10'PFU/20ul
Lister Modified Vaccinia Ankara (MVA) Hampstead i.n.
ECTV 3 1
(J Infect Dis. LDs,
2009 Jan 1;199(1):39-48.) 1200PFU ECTV
LC16m8 4LDg, 4800PFU  Hamstead
2. ECTV LC16m8
B. 1 5 4LD50 ECTV
ECTV 0,1 2 3 10’PFU/100ul
ECTV Hampstead i.n. LC16m8 i.m.
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2 3 ECTV

LC16m8 ECTV
ECTV
Moscow Hampstead
LD50 80PFU 1200PFU 10
3. ECTV Lister
Moscow
1
Lister
1 5 4LD50  ECTV ECTV VACV
-3,0, 1, 2 3
10’PFU/100ul Lister i.m.
4 5 E.
ECTV 3 Lister VACV
ECTV
ECTV Lister
ECTV
VACV
D.
ECTV VACV
F.
6
VACV MVA
Lister LC16m8 Lister 2
. G.
Lister
1.
S
Mouse C57BL/6 C57BL/6
ECTV strain Moscow Hampstead
Dose 3LDg, 41D,
(240PFU) (5000PFU)
Root of infection i.n. i.n.
VACV strain MVA, Lister LC16m8, Lister
Dose 10° or 108 107
Root of infection i.m. i.m.
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100 X .
T 80 il
.E ——
> 60A -
2]

& 401
o
o]
O 204 o °
C I LILELLEL LU L L L L L L
01234567 8910111213141516171819
Days post infection
1. ECTV Hampstead i.n. C57BL/6
ECTV strain Hampstead
4LD50 (5000PFU) /20ul/i.n
C57BL/6 (Female, 8 wks)
Oor 1 or 2 or 3dpi
LC16m8
1x107PFU/100ul/i.m.
2. EVTV LC16m8
100
-e—- ECTV only
< 80 - m8 Odpi
% —+— m8 1dpi
7 607 ¥ -+~ m8 2dpi
= - m8 3dpi
& 401 g
ud
)
O 201 u
C ) ) 1

3.EVTV

LC16m8

] ] ] ] ] ] ] ] ]
012345678 910111213141
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ECTV strain Hampstead
4LD50 (5000PFU) /20ul/i.n
C57BL/6 (Female, 8 wks)

! o

IR (]

'30r 0 or 1 or dei

Lister
1x10’PFU/100ul/i.m.

4, EVTV Lister
100
-e—- ECTV only

; —— m8 1dpi
> 60 ¥ -+ m8 2dpi
= -—- m8 3dpi
& 40- ._ﬁ P
O
E
O 204 =

0 I:O]—r—r—r—\

5. EVTV Lister
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Lister LC16 LC16mO
LC16m8 LC16mO  medium size plaque; MSP
MSP  B5R
MSP
NGS NGS
MSP MSP
PCR MSP 3’ primer
PCR LC16m8 MSP MSP
PCR LC16m8 MSP MSP 0.01~1%
RNase H2-dependent PCR MSP PCR
MSP real-time PCR
LC16mO (medium size plaque; MSP)
LC16mO
b5r
NGS MSP
A NGS
MSP
MSP
LC16m8 Lister
LC16 LC16mO
B.
MSP PCR
LC16m8 MSP
MSP
1
Lister 41 mutation specific primer PCR RNase
LC16mO LC16m8 H2-dependent PCR
41
LC16m8 bsr 1 Mutation specific primer PCR MSP
B5 PCR MSP
MSP
LC16m8 (PCR enzyme




Tm cycles MSP LC16m8

)

RNase H2-dependent PCR MSP

MSP DNA/RNA hybrid
primers) RNase H2

PCR

primers (rhPCR

buffer PCR enzyme

primer

RNA 4

mismatch DNA
PCR
RNsae H2

primer

3’557

)

1
matching DNA
(rhPCR
DNA
DNA-RNA
DNA
exonuclease
mutation specific primer PCR
SNP

SNP

RNA
primer

primers

PCR
PCR

MSP PCR

MSP LC16m8 5
MSP
b5r

MSP

10
MSP  85%

MSP PCR

PCR

mutation specific primer PCR MSP

MSP
)

L1(267
T

A

)
1

) L2(267
L5(274 ATAC

C
L4(272
4
Mutation specific primer PCR MSP
primeSTAR GXL DNA polymerase
(Takara) PCR L2
PCR
MSP

primeSTAR GXL DNA polymerase
exonuclease

cycle

3’57

-30-

3” -5’ exonuclease
Taq DNA polymerase illustra
puRe Taq ready-to-go PCR beads (GE healthcare)
PCR
illustra puRe Taq ready-to-go
PCR beads PCR MSP
primers
17 er
L1(267A), L2(267C)
18mer  primer
19mer  primer
MSP
PCR

primer
22mer
L4(272T) MSP
L5(274ATAC)  MSP
MSP
LC16m8, LC16mO, MSP

25cycles  PCR

20

PCR
MSP
MSP
DNA

30cycles
mutation specific primer
PCR
LC16m8 MSP  DNA
20
MSP

1%

PCR L1, L2

L5

25cycles
L4 0.01%
MSP
2) RNase H2-dependent PCR (rhPCR) MSP
Mutation specific primer PCR
MSP
PCR
L5MSP
primer
L5
MSP

L1, L4
DNA/RNA hybrid primers rhPCR
rhPCR L1, L4
rhPCR LC16m8, LC16mO,
40cycles

mutation specific primer PCR
MSP
MSP

LC16m8 DNA

V03, V07 V09 DNA

SybrG real-time PCR
mutation specific primer
MSP
MSP

PCR rhPCR

quasispecies



Lister calf lymph
LC16m8
bb5r 274 G
LC16mO
MSP MSP
MSP
MSP
PCR MSP
MSP

Tani H, Fukuma A, Fukushi S, Taniguchi S,
Yoshikawa T, lwata-Yoshikawa N, Sato Y, Suzuki
T, Nagata N, Hasegawa H, Kawai Y, Uda A,
Morikawa S, Shimojima M, Watanabe H, Saijo M.
Efficacy of T-705 (Favipiravir) in the treatment
of infections with lethal severe fever with
thrombocytopenia syndrome virus. mSphere, 1
(1): e00061-15.

Hotta A, Tanabayashi K, Fujita O, Shindo J, Park
CH, Kudo N, Hatai H, Oyamada T, Yamamoto Y,
Takano A, Kawabata H, Sharma N, Uda A,
Yamada A, Morikawa S. Survey of Francisella
tularensis in Wild Animals in the Endemic Areas
in Japan. Jpn J Infect Dis. in press

Ogawa K, Komagata O, Hayashi T, Itokawa K,
Morikawa S, Sawabe K, Tomita T. Field and
laboratory evaluations of the efficacy of DEET
repellent against /xodes ticks. Jpn J Infect Dis.
in press

Okutani A, Osaki M, Takamatsu D, Kaku Y, Inoue
S, Morikawa S. Draft genome sequences of
Bacillus anthracis strains stored for several
decades in Japan. Genome Announc. 2015,
3(3). pii: €00633-15.

Sakai K, Hagiwara K, Omatsu T, Hamasaki C,
Kuwata R, Shimoda H, Suzuki K, Endoh D,
Nagata N, Nagai M, Katayama Y, Oba M, Kurane I,
Saijo M, Morikawa S, Mizutani T, Maeda K.
Isolation and Characterization of a Novel
Rhabdovirus from a Wild Boar (Sus scrofa) in
Japan. Vet Microbiol, 2015, 179(3-4):197-203.
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7)

10)

11)

Hamamoto N, Uda A, Tobiume M, Park CH,
Noguchi A, Kaku Y, Okutani A, Morikawa S, Inoue
S. Association between RABV G Proteins
Transported from the Perinuclear Space to Cell
Surface Membrane and N-glycosylation of the
Sequon at Asn204. Jpn J Infect Dis. 2015,
68(5): 387-93.

Yoshikawa T, Shimojima M, Fukushi S, Tani H,
Fukuma A, Taniguchi S, Singh H, Suda Y, Shirabe
K, Toda S, Shimazu Y, Nomachi T, Gokuden M,
Morimitsu T, Ando K, Yoshikawa A, Kan M,
Uramoto M, Osako H, Kida K, Takimoto H,
Kitamoto H, Terasoma F, Honda A, Maeda K,
Takahashi T, Yamagishi T, Oishi K, Morikawa S,
Saijo M. Phylogenetic and Geographic
Relationships  of  severe  fever  with
thrombocytopenia syndrome virus in China,
South Korea, and Japan. J Infect Dis. 2015,
212(6): 889-98.

Okamoto M, Miyazawa T, Morikawa S, Ono F,
Nakamura S, Sato E, Yoshida T, Yoshikawa R,
Sakai K, Mizutani T, Nagata N, Takano J,
Okabayashi S, Hamano M, Fujimoto K, Nakaya T,
lida T, Horii T, Miyabe-Nishiwaki T, Watanabe A,
Kaneko A, Saito A, Matsui A, Hayakawa T,
Suzuki J, Akari H, Matsuzawa T, Hirai H.
Emergence of infectious malignant
thrombocytopenia in  Japanese macaques
(Macaca fuscata) by SRV-4 after transmission
to a novel host. Sci Rep. 2015, 5:8850.

Ching PK, de los Reyes VC, Sucaldito MN,
Tayag E, Columna-Vingno AB, Malbas FF Jr,
Bolo GC Jr, Sejvar JJ, Eagles D, Playford G,
Dueger E, Kaku Y, Morikawa S, Kuroda M, Marsh
GA, McCullough S, Foxwell AR. Outbreak of
Henipavirus Infection, Philippines. Emerg Infect
Dis. 2015, 21(2): 328-31.

Shimojima M, Fukushi S, Tani H, Yoshikawa T,
Fukuma A, Taniguchi S, Suda Y, Maeda K,
Takahashi T, Morikawa S, Saijo M. Effects of
ribavirin on severe fever with
thrombocytopenia syndrome virus in vitro.
Jpn J Infect Dis. 2014, 67(6): 423-7.

Orba Y, Sasaki M, Yamaguchi H, Ishii A, Thomas
Y, Hang'ombe BM, Mweene AS, Morikawa S,
Saijo M, Sawa H. Orthopoxvirus infection
among wildlife in Zambia. J Gen Virol. 2015, 96
(Pt 2): 390-4.
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LClom@ TATGTCTCTGAATTATA

260

270

—TAA-G-CC-ATT-AT-AC----GAAG

LC16m8 Skkckokok skokokkokkkokkokokkkokk _ _dkkk _k_kk _kkok_kk_kk

280 290 300

ATTCCACCATGACACTAAGT

3k 3k 3k ok sk 3k ok 3k e ok sk ok 3k sk ke ok sk ok ok ok sk ok ok Rk ok

L1 kst ok o ok sk ook ok ok sk ok ek kok | soRok ok ok Aok _kok _kk L ___ ke sk ok ok ok ok o ok ok ok sk ok oK ok ok ok K ok K oK ok ok kK
L2 otk ok kokok ok R sk okok ok kkok | koeok ok kr(Caokok _okok kb _ ke3¢ e o ok ok ok koK ok S oK ke ok ok ok ok ok ke ok ok ok oK
L3 Fok kKRR Rk Rk ok Rk K ok k(R R kR Rk Rk ok ok ok oK K Kk K oK ok kok K o ok Kk ok ok kK
L4 kok ok ok ok stk ok ok ok sk ok ok | Rk ok ok _kokok ook TRk _ ok ok ok ok o oK oK oK ok ook ok ok ok koK ok ok ok ok K
LS ek ok ok sk ok ok sk okl kol sk ke kol ok ko AT (C stk kol ok ek ok ok ol ok ook
L6 Kok e o o ok ok ok ok o ok ok sk Rk kR ok | Rokok ok ok sk ok TRk ok kL _ __ ook ok ok ok oK ok oK ok oK ok ok oK ok ok ok o KOk Kk ok ok kK
L7 ok sk K ok ok ok ok kK sk Kk kR kR ok | _kokok _k _kk _kkk_kk_kk_ ___ ___ e 3 ok Rk ok ok ok ok Kk koK ko Kk Kok
261A etttk ok ok ook kb kR ok A ok ok ke _dokok _kok _kok_____ e e ok ok oK K oK o o S ok ok sk ok ok ke ok ok o oK
262T st s s e koo s el s s e e _ ke ek ke ke ko _dkeok kR _ st s e o ok ke sk ok ok e o Sk ke sk ke ok sk ok sk ke sk ke ok ok ok
264A sk sk ok ke ko e | skeoleok Ak ok _okok _dkok ke ___ e s e ok ok ke ok ok sk ok ok sk ok sk ok ok ok ok sk ke sk ok ok kK

1 K1

1 K1

MSP
MSP

MSP

262A, 262T, 264A

MSP4A A

EinFH

KihoEon
7-MSP (%)

K1@OMSP
(deep seq)
(%)

L1
L2
L3
L4
L5
L6
L7

267A

267C

265G

2717

274 (4Ins)
268T

275-6 (2del)
261A

262T

264A

36.6
14.6
24
244
12.2
4.9
49
0

38.9
6.6
4.4

20.6

12.8

12.3
3.8

0
0
0.8

270-1 (2del)

0
0
0

0.5
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(36.6%)
(14.6%)
C 2.4%)
(24.4%)
(12.2%)
(4.9%)
(4.9%)
(minor)
(minor)

(minor)

Vero E6



267A MSPODNAZ

Mutation site
381 401

Mutation specific Forward primer Common reverse primer

BENERIBENTSIV-03" RIKICKESDLI(C. 16bp~21bpFE TEEET.

267 274

f51) 267A MSP (VO3DHMOMSPT38.9% 582 )Dforward primer
267A &EHLT] . GTCTCTGAATTATATGATAAGCCAATT-AT-AC--

m» X TTATATGATAAGCCAA
m» X ATTATATGATAAGCCAA
"~ 18mer AATTATATGATAAGCCAA

X GAATTATATGATAAGCCAA

| 4
-zm» X TGAATTATATGATAAGCCAA

x  CTGAATTATATGATAAGCCAA

. Mutation-specific primer PCR L1 MSP primers
L1, L2 L4 MSP 18mer primer L5 MSP 19mer primer

267A 272T 274ins
18 mer, 51°C, 30c 18 mer, 54°C, 25c 19 mer, 54°C, 20c
DPO®O 6 CEICIOICIEY © Mock
@ mO
® m8
@ 267C
® 265G
® 274ATAC
@ 272T
® 267A
Mutation specific primer PCR L1, L4 L5 MSP MSP PCR
LC16mO, MSP 25cycles
. Mutation specific primer PCR MSP
RHPREE
DNA MSPSX®

267C PCR RTG beads 18 mer 53 20~30 6.6 0.01

267A PCR RTG beads 18 mer 51 20~30 38.9 0.01

272T PCR RTG beads 18 mer 54 25 20.6 0.01

274ATAC PCR RTG beads 19 mer 54 20 12.8 1
L1, L2 L4 0.01% MSP
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HHANDT5/Y— Single RNA resi%iue (cleavage site)

3'Spacer C3 (o]

nANRARA. . .AARNAANNAR o~ Blocking aroup
D1D1D1D1D, DD DDV D UIVE-X—» et

— (C3 spacer)

¥ v .
>10 DNA bases 5’ to the RNA 4 matching DNA bases

(the final functional primer) .
1 mismatch DNA base

T T T I T T I T T AT I T T T AT T IO, LU
5 x‘ s (X R
‘ ALLLLLLLLLL L U

QU L)

i i
—
ALLLLLL L

. RNase H2-dependent PCR MSP
267A 272T 274ins
DPOR®®B® D DOR®@ABE®D® @ Mock
L 3 @ mO
- ® m8
= @ 267C
: ® 265G
6 274ATAC
® 267A
Tm 64.4 64.6 62.4
64.6 64.2 64.4 62.6 62.8 63

v 40 cycles®kTrhPCRZITOTH. IFFERILITEE,
(U, BUTMOIBE)

v’ ZMSPHIHDNAT (JHFERTARE TS E(SHEEB TSN,

. RNase H2-dependent PCR L1, L4 L5 MSP
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Coccidioides immitis, C. posadasii
Cryptococcus gattii

BSL3

Histoplasma capsulatum BSL2

DNA DNA
LAMP Cryptococcus gattii DNA
Cryptococcus gattii
LAMP Loop-Mediated
Isothermal Amplification
HIV
B.
Cryptococcus gattii LAMP
Cryptococcus
CAP10 LAMP
loop LAMP
PrimerExplorer
http://primerexplorer.jp
CAP59(Lucas S
et al., Clin. Microbiol. Infect., 2010) URA5
BSL3 Amirabadi AR et al., Af. J. Biotechnol. 2012
Coccidioides immitis, C. posadasii LAMP
Histoplasma capsulatum BSL2 LAMP Loopamp DNA
Cryptococcus gattii Loopamp
200 pl PCR
63
C. neoformans H99 C. gattii R265
DNA uv
DNA
C.
BSL3 CAP59



LAMP C. neoformans

A D C. gatti B
C 2 LAMP
C. neoformans H99
C. gattii R265 DNA
LAMP 1 C.
neoformans C. gattii
2
URA5
LAMP CAP10
4 LAMP
1
1
CAP10-25-Cg CAP10-25-Cn
30 CAP10-13-Cn
C. neoformans
2
T4 —
ok a
7/LDNA  CgCn
30 min
60 min
90 min
120 min
1 C. neoformans Cn, H99 C. gattii Cg,
R265 DNA LAMP
D.
BSL3
PCR
LAMP

1 DNA

LAMP
DNA
LAMP
E.
LAMP
F.
1) VYurika lkeda-Dantsuji, Hideaki Ohno, Koichi

Tanabe, Takashi Umeyama, Keigo Ueno, Minoru
Nagi, Satoshi Yamagoe, Yuki Kinjo, Yoshitsugu
Miyazaki. Interferon-y/ promotes phagocytosis of
Cryptococcus neoformans but not Cryptococcus
gattii by murine macrophages. Journal of Infection
and Chemotherapy. 21: 831-836, 2015

2) Shotaro Okachi, Keiko Wakahara, Daizo Kato,
Takashi Umeyama, Tetsuya Yagi, Yoshinori
Hasegawa. Massive mediastinal cryptococcosis in
a young immunocompetent patient. Respirology
Case Reports. 3 : 95-98, 2015

1)

59
10 9-10 2015
G
1



Next-generation DNA sequencer. NGS WHO

Bacillus anthracis

1993 2001
B. anthracis
next-generation sequencing: NGS single nucleotide polymorphisms
SNPs B. anthracis B. cereus
GcoGSA-BA Global core Genome SNP Analysis for Bacillus anthracis GcoGSA-BA
pX0l pXO2 pXxO1
lethal factor, LF; edema factor, EF; protective antigen, PA B. anthracis Ames
Ancestor B. cereus G9241
GcoGSA-BA
2014 2020
Dengue Genograph Viewer (DGV)
B.
A
C.
WHO
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2014

(1945 -2014 )

Google
Maps
SNPs
SNPs Global core
genome SNP analysis for Bacillus anthracis Dengue Genograph Viewer (DGV)
(GcoGSA-BA)
523 Mb
657,183
MLST
D. E.
GcoGSA-BA WHO
Bacillus cereus group
Lethal factor (LF), Edema factor (EF), Protective
antigen (PA) NGS - MePIC - MEGAN -
GcoGSA-BA GcoGSA
Dengue Genograph Viewer
NGS

A(HIN1)pdm
2009 5 F.
A(HIN1)pdm
6
1)
89
2 (2015.4)
2) NGS
158
(2015.9)

3) NGS
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64
62

(2015.10)

GcoGSA-

Capsule genes

BA Bacillus cereus

gene product

locus_tag

Reference

cap operon

bpsX operon

has operon

Bagillus anthracis str. ’Ames Ancestor’ plasmid pX02, complete sequence

capB poly—gamma—glutamate synthase PgsB

capC poly—gamma-glutamate biosynthesis protein PgsC
capA capsule biosynthesis protein CapA

capD capsular polysaccharide biosynthesis protein

GBAA RS28250
GBAA _RS28245
GBAA_RS28240
GBAA RS28235

Bacillus cereus G8241 plasmid pBC218 cont1833, whole genome shotgun sequence

pBC218 0073 glycosyl transferase group 2

pBG218.0072
pBC218 0071
pBC218 0070
pBC218.0069
pBGC218 Q068

polysaccharide polymerase
glycosyl transferase WecB/TagA/CpsF family
hypothetical protein

hypothetical protein

bpsX LytR family transcriptional regulator

bpsA chain length determination

bpsB tyrosin protein kinase

bpsC UTP-glucose—1-phosphate uridyltranferase
bpsD glycosil tranferase

bpsE sialic acid synthetase

bpsF UDP-N-acetylglucosamine 2 epimerase
bpsG CMP-sialic acid synthetase

bpsH polysaccharide translocase

Bacillus cereus G824 1 map unlocalized plasmid pBCXQ| cont!1908, whole genome shotgun sequence

hasA presumed hyaluronan synthase
hasC UDP-glucose—pyrophosphorylase
hasB UDP-glucose dehydrogenase

hydrolase/polysaccharide capsule synthesis protein

Bacillus anthracis str. 'Ames Ancestor’ plasmid pXO1, complete sequence

hasA presumed hyaluronan synthase
hasG UDP-glucose—pyrophosphorylase
hasB UDP-glucose dehydrogenase

B. cereus virulence genes

NC13 RS05360

NC13_RS05355
NGC13 RS05350
NC13 RS05345
NC13_RS05340
NG13 RS05335
NG13_RS05330
NGC13 RS05325
NC13.RS05320
NC13_RS05315
NC13 RS05310
NG13_RS05305
NG13 RS05300
NC13 RS05295
NC13_RS05290

pBCX01.0108

pBCXO1 0109
pBCXQ1.0110

GBAA RS28975
GBAA_RS28380
GBAA _RS28985

Mol Microbiol. 2011 April ; 80(2); 455-470.
doi:10.1111/4.1365-2958.2011.07582.x.

PNAS June 1, 2004 vol. 101 no. 22 8449-
8454

Mol Microbiol. 2011 April : 80(2): 455-470.
doi:10.1111/j.1365-2958.2011.07582.x.

enterotoxin

hemelysin

phospholipases

proteases

plcR

cereulide

Bagcillus cereus ATGGC 14579 chromosome, complete gencme

hblB hemalysin BL binding component precurser
hblA hemolysin BL binding component precursor
hblC hemolysin BL lytic component L2

hblD hemolysin BL lytic component L1

nheA non—hemolytic enterotoxin lytic component L2
nheB non—hemolytic enterotoxin lytic component L1
nheC enterotoxin C

cytK cytotoxin K

enterotoxin1  enterotoxin / cell-wall hinding protein, entFM

enterotoxin2  enterotoxin
enterotoxind  enterotoxin / cell-wall binding protein

enterotoxind  enterotoxin / cell-wall binding protein

hiyA hemolysin A

hiyll hemolysin II

hlylll hemolysin 11

cerA cereolysinA/phaspholipaseC

cerB cereolysinB/sphingomyelin phosphodiesterase
clo cereolysinO/clo/perfringolysin O precursor
PI-PLC phosphatidylinositol-specific phospholipaseC
ColB collagenase

Bacillus anthracis str. Ames chromosome, complete genome

truncaplcR pleiotropic trancriptional regulator
Bacillus cereus ATCC 14579 chromosome, complete genome

plcR pleiotropic trancriptional regulator

Bacillus cereus plasmid pBCE4810

cesA cereulide synthetase A

cesB cereulide synthetase B

BG3101

BC3102
BC3104
BGC3103
BC1809
BG1810
BC1811

BG1110
BCO813
BC1953
BC2952
BC5239
BC4175
BC3523
BG2196,
BCO670
BCO671

BC&101

BC3761

BCO0456

BC5449

BA 5595

BC5350

gene 6845.17020
gene 17034..25079

J. Bacteriol. June 2004, p. 3531-3538

J. Bacteriol. June 2004, p. 3531-3538

BMGC Microbiclogy 2008, 6:20
doi:10.1186/1471-2180-6-20
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situ hybridization ISH

n
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ISH
3 in situ
in situ hybridization-AT tailing ISH-AT
Z -ISH ViewRNA RNAscope
ISH-AT  ViewRNA  RNAscope
A 1)
a
PCR FFPE
A/H1IN1pdm09
b
ISH-AT A/H1IN1pdm 09
AB538390.1 NP 2
in situ DNA-ISH A(HIN1)pdm 09
AB538390.1 NP 20
Epithelial cell
Membrane Antigen EMA
in situ NP
ISH-AT z Alexa488 lgG
2)
ISH-AT
ISH QuantiGene View RNA (DAKO ) 95 40
Affymetrix ) RNAscope(ACD Proteinase K PK DAKO
) 2 0.1pag/ml 37 15
HRP-DAB Biotin Alexa568-
ISH-AT ViewRNA RNAscope ISH
DNA-ISH
B. Fast rsd



Fluorescent(555)

ISH-AT ISH
Alexa568 Fast
red/HNPP 555 EMA
NP
Alexa488
C.
co-localization( )
in situ
()
ISH-AT ViewRNA
RNA scope

a ISH-AT (Alexa568) x IHC (Flu) (Alexa488)
b ViewRNA (Fast Red/HNPP) x IHC(Flu) (Alexa488)
¢: RNA scope (555) x IHC (Flu)(Alexa488)

d: ISH-AT (Alexa568) x IHC (EMA)(Alexa488)
e:ViewRNA (Fast Red/HNPP) x IHC (EMA)(Alexa488)
f: RNA scope (555) x IHC (EMA)(Alexa488)
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ISH-AT RNA Scope
View RNA Fast red/HNPP
D.
View RNA
FFPE
Fast red/HNPP merge
RNA scope
FFPE
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