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WN5" NCR-F CAGGAGGGCCCGGYAARA
WNV5’ NCR-p:
FAM-CCGGGCTGTCAATATGCTAAAACGCG-TAMRA
WN5" NCR-r ATCAAGGACAAYMCGCGG
WNENV-F TCAGCGATCTCTCCAAAG
WNENV-p: FAM-TGCCCGACC ATGGGAGAAGCT-TAMRA
WNENV-r GGGTCAGCACGTTTGTCATTG
WN3' NC-f CAGACCACGCTACGGCG
WN3" NC-p:
FAM-TCTGCGGAGAGTGCAGTCTGCGAT-TAMRA
WN3' NC-r CTAGGGCCGCGTGGG
*WN-LCV-F1 GTGATCCATGTAAGCCCTCAGAA S1: FAM-AGGACC CCACATGTT-MGB
S2: VIC-AGGACCC
*WN-LCV-R1 GTCTGACATTGGGCTTTGAAGTTA CACGTGCT-MGB
**NS2A-F CCTTTTCAGYTGGGCCTTCTG WNVpNS2A-3612:
FAM-AGCCAAGATCA
**NS2A-3R CAGTGTAVGTVATRCCCCCAA GCATGCCAGC-TAMRA
WNVcommon . 345
£ GGH TGT TGG TAT GGH ATG GA
1 WNVcom 3538p:
WNVcommon .. 359 FAM-ATGATTGAYCCTTTTCAGYTGGGCCTTCTG-TAMRA

or TC CTG GGT GGC CAA GAA CAC

VEEV VEE-F: CAG TTT GAG GTA GAA GC VEEV-Probe: FAM-AGC AGG TCA CNG AYA

AYG ACC ATG C-TAMRA
VEE-R: ATC GTV TCG GAT GGD TC

WEE-F: AGG GAT ACC CCC GAA GGT T WEE-Probe: FAM-CTT TCG AAT GTC ACG 103
TTC CCA TGC G-TAMRA
WEE-R: GTG AAT AGC ACA CGG GTG GTT

EEE-F: TGT GCG TAC CTC CTC ATC GTT EEE-Probe: HEX-AGC AGC CTA CCT TTC 80

CGA CAA TGG TTG TC-TAMRA
EEE-R: GAC TGG CGT GAA TCT CTG CTT
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ROBERT KOCH INSTITUT

Robert Koch-Institut | Postfach 6502 61 | 13302 Berkin | Germany

Proficiency panel - 1|
for Ebola virus PCR diagnostics

To whom it may concern:

Dear colleagues,

The first Ebola panel we produced at the Robert Koch Institute (RKI) in the
autumn 2014 has long been exhausted due to high demand. We are pleased that
we can now send the new proficiency panel which has also been developed in
close collaboration with the Bernhard-Nocht Institute for Tropical Medicine (BNI)
in Hamburg and the Philipps University of Marburg. Without their support
preparation of this proficiency panel would not have been possible. This new
“Ebola Panel - 11" is similar, but NOT identical to the previous Ebola panel.
Again we have prepared panels of 11 freeze dried samples for PCR evaluation with
different Ebola virus strains including negative controls. The samples should be
analysed for the presence of Ebola virus genome, preferably also genome copy
numbers should be determined.

All material was thoroughly analysed for absence of infectivity after
inactivation by heat and gamma irradiation. According to the inactivation
procedures used, we are sure to provide you with safe and non-biohazard
material. Nevertheless, all material should be handled with care like all
human specimens.

Samples have been diluted in stabilisation buffer prior to aliquoting & freeze
drying. Therefore each sample must be resolved by carefully adding
100yl bi.dest. water before use and the entire sample should be used for
analysis.

For analysis you should handle resolved samples just like you would handle a
regular serum sample. In case your kit requires a higher volume please fill up with
buffer. But please consider this dilution step for reporting the result.

If you still have questions do not hesitate to contact me or the German contact of
the GHSAG Laboratory Network Livia Schiinadel (SchuenadelL@rki.de).

Best regards,

Centre for Biological
Threats and Special
Pathogens

Highly Pathogenic
Viruses

20150512

PD Dr. Andreas Nitsche
28BS

Phone +493018754-2313

Fax +493018754-2605
NitscheA@rki de

Address for visitors:
Robert Koch-Institut
Nordufer 20

13353 Berlin
Germany

Phone +493018754-0

Fax +493018754-2328
www.rki de

R

Andreas
3 Ebola Proficiency Panel-11
Sample No. Results of Ebola virus PCR diagnostic Copy numbers Comments Sequence Ag-ELISA
(Log 10)/mL
1 EBOV Conv. PCR NP (+), Mayinga
2 EBOV 39 Conv. PCR Filo A/B (+) NP (+), Real-time PCR (+) GIN/2014/Makona-C15
3 EBOV 46 Conv. PCR Filo A/B (+) NP (+), Real-time PCR (+) Gabon 2003 80
4 EBOV Conv. PCR NP (+) Gabon 2003
5 EBOV Conv. PCR Filo A/B (+) Gabon 2003
6 EBOV 4 Conv. PCR Filo A/B (+) NP (+), Real-time PCR (+) Gabon 2003 10
7 EBOV 43 Conv. PCR Filo A/B (+) NP (+), Real-time PCR (+) GIN/2014/Makona-C15 10
8 EBOV 4.7 Conv. PCR Filo A/B (+) NP (+), Real-time PCR (+) GIN/2014/Makona-C15 80
9 EBOV Conv. PCR Filo A/B (+) Gabon 2003
10 MARV Conv. PCR Filo A/B (+) MARYV, Lake Vivtoria
1 Negative
4 Ebola Proficiency Panel-11
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Ebola Proficiency Panel-1l (GHSAG-LN)
IRETHLDIRIE

Paricipants Ebola profieciency panel-PCR-EQA-2014/2015

Panel-1 #3 #6 #9 #4 #5 #3 #7 #2 #10 #1 #11
Panel-2 #3 #6 #9 #5 #4 #8 #7 #2 #10 #1 #11
3 2 e e 2 273 873 °32 »
. S8 |8 8| &[S s |8E| | £ | 2| ¢
e g g g g g | 88 | g8 | 28 | 8 g g | § |
w w w w w wo wo L O 2 = “ =%
dilution 107 10° 10 10° 10° 10° 10°* 10 10°
participant
21b 25.0 286 348 neg. 232 270 26.5 28.5* neg. neg. 3 in-house
34" pos. POS. pos. neg. Pos. pos. pos. Pos. neg. neg. 3 in-house
27a pos. pos. pos. neg. pos. pos. pos. Marburg neg. neg. 3 in-house
74a pos. pos. pos. poS. pos. pos. pos. pos. Marb\_rg_ neg. 3 in-house
80 254 278 288 324 36.9 276 274 20.8* neg. neg. 3 commercial
45 pos. pos. pos. neg. pos. pos. pos. neg. neg. neg. 4 in-house
49 29 2 343 neg. 27 1 32 1 31.7 neg. neg. neg. 5 no information

o #H1IDYUTILEFHK ZFpostHIELTLNVSG SFDESILGFEREZH
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L2 ok ok ko ok ok ok ok ok ok ok ok kR ok kokok __okok ok _skok (T kok _dkok kR __ okoskk ook kok ok ok bRk bk kR k Rk Rk (14 6%)
L3 ********************__***_*G**_***_**_** _____ 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k ok %k 3k 3k 3k %k %k k k sk ok ( 2_4%)
L4 ********************__***_*_**_***_**T** _____ 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 5k 3k 3k 3k ok ok ok ok ok k sk k ok (24.4%)
L5 ********************__***_*_**_***_**_**ATAC_************************** (12'2%)
L6 ********************__***_*_**_***T**_** _____ 3k 3k 3k 3k %k %k %k %k %k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k k k %k (4.9%)
L? kkkkkkkokokkkokokskoksksksksksk _ _kkk _k_kk _skokok _skk _kk_ _ ____ _ 3k 3k 3k 3k sk sk sk sk sk sk >k %k %k sk k ok kK 3k ok k sk k ok (4.9%)
261A ok ok okok ok ok okok sk ok ok ok kok ko kok | _kokok sk _kok _skokok _okk _kok_____ Fokskk ok bk ok ok bRk bk kR kR kkkk X (minor)
262T ********************_T***_*_**_***_**_** _____ %k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k sk ok ok sk ok sk ok ok sk ok sk ok kok ok (minor)
264A ********************__***A*_**_***_**_** _____ 3k 3k sk sk sk 3k sk 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok sk ok sk sk sk sk k (minor)
1 K1 MSP

262A, 262T, 264A  Vero E6
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1 K1 MSP

FRNERIBENTIIN—03 KRiF(CEDLI(C, 16bp~21bpE TELET.

f51) 267A MSP (VO3DHDMSPT38.9% 83 )Dforward primer
267A ZZch] : GTCTCTGAATTATATGATAAGCCAATT-AT-AC--
X TTATATGATAAGCCAA
X ATTATATGATAAGCCAA
O AATTATATGATAAGCCAA
GAATTATATGATAAGCCAA
X TGAATTATATGATAAGCCAA
X CTGAATTATATGATAAGCCAA

Wil

<o~ K1dDMSP
MsPaqF | EfEEE  KIMERLN (4eoheq)
T:MSP (%) (%)
L1 267A 36.6 38.9
L2 267C 14.6 6.6
L3 265G 24 44
L4 2717 24 4 20.6
LS 274 (4Ins) 12.2 12.8
L6 268T 4.9 12.3
L7 275-6 (2del) 4.9 3.8
261A 0 0
262T 0 0
264A 0 0.8
270-1 (2del) 0 0.5
267A MSPODNAHIH
267 Mutation site 274
I 381 | 401
Mutation specific Forward primer Common reverse primer

2. Mutation-specific primer PCR L1 MSP
primers L1, L2, L4 MSP 18mer primer L5 MSP
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267A 272T 274ins
18 mer, 51°C, 30c 18 mer, 54°C, 25c 19 mer, 54°C, 20c

DOO@®E®O

OIEROROROMRUL (1) Mock

@ moO

® m8

@ 267C

® 265G

® 274ATAC
@ 2721

® 267A

3. Mutation specific primer PCR L1, L4 L5 MSP
PCR LC16m8, LC16mO, MSP 25cycles

Mutation specific primer PCR

REPRE
DNA Tm MSP&XR

26/C PCR RTG beads 18 mer 20~30 6.6 0.01
267A PCR RTG beads 18 mer Sl 20~30 5819 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

I'SpacerC3  ©

DDDDD: - 'DDD@DDD -x_, Blocking group

= — (C3 spacer)
>10 DNA bases 5’ to the RNA 4 Matchi g DNA bases

the final functi | pri

(the final functional primer) ' mismatch DNA base

HHDIF4Y—  Single RNA resigue (cleavage site)

T T T T T T T T T T T T T L
o .I.HI.I.HR.I.IH.H.III.I.I.I.I.LI.IH.H.I .,.»N;W

L 4
T T T
—.— B X
[T T T

4. RNase H2-dependent PCR MSP
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267A 272T 274ins
DQBR®@®E®D Mock
! : mO
a m8
% 267C
% 265G
274ATAC
267A
Tm  64.4 64.6 62.4
64.6 64.2 64.4 62.6 62.8 63
v 40 cycles&TrhPCRZ1TOTH. IFFERIGITER,
(2L BUETMOBE)
v ZMSPHHDNATI(HFEN (IR TE2 L IR TER,
5. RNase H2-dependent PCR L1, L4 L5 MSP
3. B5R MSL(L1, L4, L5) MSP
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 Lot 9 Lot 10 Lot 11 Lot 12 Lot 13 Lot 14
Total (copies/pl) 3.2E+07| 1.4E+08| 1.2E+08| 1.2E+08| 1.3E+08| 8.4E+07| 6.4E+07| 1.8E+08| 1.7E+08| 4.6E+07| 3.8E+07| 4.6E+07| 6.3E+07| 8.1E+07
267A L1 1.0E+04| 1.9E+05| 6.6E+04| 5.5E+04| 4.1E+04| 1.0E+04| 1.0E+04 1.0E+04| 1.0E+04| 1.0E+04
272T L4 3.2E+04| 8.5E+05| 5.3E+05| 4.7E+05| 5.2E+05| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04
274ATAC LS 1.1E+05| 5.5E+05| 2.8E+05| 3.1E+05| 3.1E+05 1.0E+04| 1.0E+04| 5.0E+04| 1.0E+04
% MSP type| Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 Lot 9 Lot 10 Lot 11 Lot 12 Lot 13 Lot 14
267A L1 0.03 0.14 0.05 0.05 0.03 0.01 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.01
271T L4 0.10 0.62 0.43 0.40 0.41 0.04 0.05 0.02 0.02 0.07 0.08 0.07 0.05 0.04
274ATAC L5 0.34 0.40 0.23 0.26 0.24 0.00 0.00 0.00 0.00 0.00 0.03 0.02 0.08 0.01
sum (%) 0.47 1.16 0.72 0.71 0.68 0.05 0.07 0.02 0.02 0.07 0.11 0.11 0.15 0.06
267A L1 6.6% 11.9% 7.6% 6.6% 4.7% 24.0% 24.0% 0.0% 0.0% 0.0% 0.0% 19.4% 10.9% 19.4%
271T L4 20.7% 53.4% 60.2% 56.7% 59.5% 76.0% 76.0% 100.0% 100.0%| 100.0% 76.0% 61.2% 34.5% 61.2%
274ATAC LS 72.7% 34.7% 32.2% 36.7% 35.7% 0.0% 0.0% 0.0% 0.0% 0.0% 24.0% 19.4% 54.6% 19.4%
Lot 3DLIFIDRENR T - DoDHEMSPERE (%)
#HIEZE (MSP%/L1,4,5%)
1.38 I 0.65 1.59 0.99 0.97 0.94 0.07 0.09 0.02 0.03 0.09 0.15 0.16 0.20 0.09 I
4 L1 (x 10) MSP
MSP type| Lot 1 lot2 |Lot3 |Lot4 |Lot5|Lot6|Lot7?
sum 0.752 2402 | 1215| 1.128 | 0971 [ 0.157 [ 0.210
267A L1 41.2% 57.5%| 45.3%| 41.7%| 33.0%| 76.4%| 76.2%
271T L4 13.0% 25.8%| 35.6%| 35.5%| 41.9%| 23.6%| 23.8%
274ATAC L5 45.7% 16.7%| 19.1%| 22.9%| 25.1%] 0.0%[ 0.0%
Lot 3DLIFIDXRERT—sHoDOHEMSPEFE
FHIEZE (MSP%/L1,4,5%)
138  1.04 331 168 156 134 022 029
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26 -~k 28

26
27-28
BSL3
Coccidioides Imnitis, C. posadasii Histoplasma capsulatum  BSL2
Cryptococcus gattii
DNA
DNA
LAMP
DNA
BSL3 Paracoccidioides brasiliensis
Blastomyces dermatitidis Penicillium marneffei BSL2 Cryptococcus gattii
LAMP
26
BSL3
Coccidioides imnitis, C. posadasii
Histoplasma capsulatum
27-28 BSL2
Cryptococcus gattii
BSL3

Paracoccidioides brasiliensis Blastomyces
dermatitidis Penicillium marneffei

HIV

BSL3

63



BSL3

26

LAVMP
Loop-Mediated Isothermal Amplification

LAMP

27 Cryptococcus gattii
28
BSL P.
brasiliensis B. dermatitidis P. marneffei
3

LAMP
LAMP
PCR Coi9-1
M
Cryptococcus gattii LAMP
Cryptococcus
CAP10
CAP59(Lucas S et al., Clin. Microbiol.

Infect., 2010) URA5 Amirabadi AR
et al., Af. J. Biotechnol. 2012
LAMP

P. brasiliensis LAMP
gp43 Endo Set
al . ,FEMS Microbiol. Lett., 2004
LAMP loop
P. marneffei LAMP
ITS
internal transcribed spacer Jiufeng

Sun et al.,
Microbiology, 2010

FEMS Immunology and Medical
LAMP

B. dermatitidis

LAMP

BAD1

Burgess JWetal., Med. Mycol . 2006
LAMP
LAMP
PrimerExplorer
LAMP Loopamp
DNA
Loopamp
63
C. immitis
H. capsulatum

Coccidioides
posadasii DNA
4
Aspergillus fumigatus AFS35
Candida albicans SC5314  DNA
uv

BSL3

DNA LAMP

uv

DNA

1. BSL3
BSL3

C. immitis C. posadasii H.
capsulatum P.  brasiliensis B.
dermatitidis P. marneffei

2. LAMP
C. Immitis H. capsulatum
DNA 10

LAMP 1
C. immitis H. capsulatum 2

1pg

Coccidioides
Histoplasma

100 fg

10 1



3. Coccidioides Histoplasma DNA LAMP

2
Coccidioides Histoplasma DNA
1 30—~60 4
DNA LAMP 6. P. marneffei LAMP
LAMP
LAMP 5
2 DNA LAMP
DNA 30 5
7. B. dermatitidis LAMP
4 3
LAMP DNA LAMP
120 BdBAD1-1D1 2
DNA BdBAD1-1D10
90 1D12 2
6
4. Cryptococcus gattii  LAMP
D.
CAP59 LAMP
C. neoformans A D C.
C. gattii B C 2 gattii P. brasiliensis B. dermatitidis
LAMP P. marneffei LAMP
C. gattii C.
C. neoformans H99 neoformans LAMP 2
C. gattii R265
DNA LAMP 1 p.
C. neoformans C. gattii brasiliensis P. marneffei
2
BSL3
B.
dermatitidis  LAMP
URA5
LAMP
CAP10 4 LAMP
BSL3
1
3 CAP10-25-Cg
CAP10-25-Cn 30
CAP10-13-Cn
C. neoformans
PCR
2
5. P. brasiliensis LAMP LAMP
gp43
LAMP
5 1 DNA
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LAMP Maesaki S, Shibuya K, Miyazaki Y.

BSL3 Exacerbation of Invasive Candida albicans
DNA Infection by Commensal Bacteria or a

Glycolipid Through IFN-y Produced in

LAMP Part by INKT Cells. J Infect Dis. , 2014.

5) Seki M, Ohno H, Gotoh K, Motooka DNAkamura

S, lida T, Miyazaki Y, Tomono K. Allergic

bronchopulmonary mycosis due to

co-infection with Aspergillus fumigatus

E. and Schizophyllum commune. 1DCases. 1:5-8,
LAMP 2014.
6) , ;
P~ MG 2 W~ 82w, .
LAMP Cryptococcus gattii . 115-117, 2014
Paracoccidioides brasiliensis Blastomyces
dermatitidis Penicillium marneffei 7 , , . V.
L 1- 477-481, 2014 .
8) , ) . -
F.
—Aspergillus:
. 2(6):575-580, 2014 .
G. 9) , , - 1
1. 4
1) Saraya T, Tanabe K, Araki K, Yonetani S, .
Makino H, Watanabe T, Tsujimoto N, Takata pl192-202, 2014 , ,
S, Kurai D, Ishii H, Miyazaki Y, Takizawa .
H, Goto H. Breakthrough invasive Candida 10) , , ,
glabrata in patients on micafungin: a o
novel FKS gene conversion correlated with . . 33(5):435-43,
sequential elevation of MIC. Journal of 2014
Clinical Microbiology. 52(7):2709-2712, 11) ,
2014. ; ;
2) Urai M, Kaneko Y, Niki M, Inoue M, Tanabe 44(5):76p76, 2014 )
K, Umeyama T, Fukazawa H, Ohno H, Miyazaki .
Y. Potent drugs that attenuate 12) ,
anti-Candida albicans activity of up-to-date
Tluconazole and their possible mechanisms I
of action. J Infect Chemother. 2
20(10):612-615, 2014. 30(S-1):20-5, 2014
3) lkeda 1, Ohno T, Ohno H, Miyazaki Y, 13) , ,

Nishimoto K, Fukushima S, Makino T, lhn H.
A case of Fusarium  paronychia
successfully treated with occlusive 55(4):403-6, 2014
dressing of antifungal cream. J Dermatol. 14) , ,
41(4):340-2, 2014.
4) Tarumoto N, Kinjo Y, Kitano N, Sasai D,
Ueno K, Okawara A, lzawa Y, Shinozaki M, -
Watarai H, Taniguchi M, Takeyama H, . . 17(1):5-13,
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2014
15) ) s

. 25(1):32-7, 2014 .
16) , , .

INKT . Med
Mycol J. 55J:J115-J122, 2014
17) , . ,

58(1):97-103, 2014

18) 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

19) 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

-l) ’ ’ ’ ’

3
58
.11 1-2 , 2014
2) ’ I’ ’ I’
; 58
.11 1-2 ., 2014
3) ? I’ 7 ’
Cryptococcus gattii . b8
.11 1-2
, 2014
4) t I’ ’
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Cryptococcus gattii

5) - ’ ’ ’ ’

Cryptococcus gattii
; 58
.11 1-2 , 2014,
6) s .
; 97
.10 30-31 , 2014 ,
7) , . ,
, Cryptococcus
gattii
63
.10 29-31 , 2014 ,
8) , , , .
63
.10 29-31 , 2014
9) , , , .

Pseudallescheria boydii

1 . 62
57
84
.10 23 -25
2014
10) , , : :
. 263
9 21 , 2014 |,
11) , . .
. 25
.7 9-11 2014
12) , : :
. 35
6 7 2014



13) , ) ; )
Candida glabrata in vitro ;
35 .6 7 , 2014
14) b 7 9 t
Cryptococcus
laurentii . 35
.6 7 , 2014
15) , s ;
; 88
62
.6 18 -20 , 2014 |,
16) , ; ,
88 62
6 18 -20
, 2014
17) ’ ’ 7
Aspergillus fumigatus
Polo-like
88 62
6 18
-20 , 2014
18) , ; ,

.6

19)

88

2014
20)

2014
21)

2015
22)

62
18-20

88

, 2014,

Cryptococcus gattii

62
. 6 18-20 ,

59
10 9-10
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3 C. neoformans Cn, H99 C. gattii Cg, R265 DNA LAMP
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6

[=H

120

P. bransiliensis LAMP

B. dermatitidis LAMP

70

OCr

5 P. marneffei

LAMP



26 -~k 28

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

2014

2020 Dengue
Genograph Viewer (DGV)

Mason Metagenomics & Metadesign of Subways &
Urban Biomes (MetaSUB)

DNA

71




WHO

Puritan Opti-Swab Liquid Amies Collection
& Transport System

. DNA
100 pl DNA

ZymoResearch ZR Soil
Microbe DNA MicroPrep™

DNA
DNA Qubit dsDNA HS Assay Kit
(Thermo Fisher Scientific)

DNA
phi29 DNA polymerase (
http://www._kanto.co. jp/products/siyaku/b
aioidenshi/idenshi_phi29/phi29_dna_polym
erase_html)  NGS

DNA
DNA

DNA
NGS Nextera XT DNA

Library Prep kit (1l1lumina) 96 index
200-bp

NGS
96 index
96 MiSeq reagent kit v3
150 cycle
20
150-mer

72

Taxonomy
150-mer

skewer

Phred Quality score <15

NCBI nt

. 2016/05/13

megablast

blast score 250, Top hit

MEGAN

MEGAN v6

wgs

(Principal Coordinate Analysis; PCoA)

DNA

SNPs

SNPs

Global core genome SNP analysis for
Bacillus anthracis (GcoGSA-BA)

1

MLST

5.23 Mb
657,183




144,896 SNPs
Streptococcus

Enhydrobacter

D.
WHO
2014
NGS - MePIC - MEGAN - GCoGSA
(1945 -2016 ) Dengue Genograph Viewer
Google Maps
NGS
Dengue Genograph Viewer (DGV)
23 4 92
+ 4
DNA
phi29 DNA polymerase Rolling
Circle Amplification
DNA E.
MiSeq 96
F.
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1

2) Yamashita A,

4) Yamashita A,

1) Kenri T, Sekizuka T, Yamamoto A, lwaki M,

Komiya T, Hatakeyama T, Nakajima H,
Takahashi M, Kuroda M, Shibayama K.
Genetic characterization and comparison
of Clostridium botulinum isolates from
botulism cases in Japan between 2006 and
2011. Appl Environ Microbiol. 2014
Nov;80(22):6954-64. doi:
10.1128/AEM.02134-14. Epub 2014 Sep 5.
PubMed PMID: 25192986; PubMed Central
PMCID: PMC4249013.

Sekizuka T, Kuroda M.
GCoGSA-BA: A Global Core Genome SNP
Analysis for Bacillus anthracis. Health
Secur. 2015 Jan-Feb;13(1):64-8. PubMed
PMID: 25812430; PubMed Central PMCID:
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GcoGSA BA

Global core Genome SNP Analysis for Bacillus anthracis

Project name:

Input your sequence reads (Only .fastq.gz up to 2GBytes in total are acceptable.)
[[ Strain Name Read file 1

RR... ) Z7AUHRRENTVER A

(RR...) 77 CUBRRENTUNEE A,
CRR..) 77 LpBRENTDESA,
[BRr-) 77 tupRRENTNERA,

77 ANRRENTVEE A

(RR...) 77 A WBRRENTNE A,

O 8|T&] N7+

T7AUBRRENTVER A 77 ANHRRENTVEE Ao

0 Send an e-mail after finished analyzing.

Mail address:
(send) Change number of samples (5 %)

Reference genome: Bacillus anthracis str. ‘Ames Ancestor' chromosome, complete genome. (gil50196905IrefINC_007530.2)
Phylogenetic tree of the original data set.

Traditi

Newick formatted data

MEGA formatted data

SNP allere table (compressed 13MBytes)

NN

oo b2 B E EERRCLE
RR... ) 77 AUHSRRENTVEEA,
- &
(RR...) 77 ABRRENTNE Eho » D &
e

Y 4y
4 &

SNPHIEDIS—H SN

Mapping status
Strain Rawreads  After Trimming Mapping
S6sequence 7631281 4926893 (64.6%) 4896388 (64.2%)
S5sequence 6850274 4814255 (70.3%) 4775247 (69.7%)
Mapped region
Sequence or region Whole length Mapped bp (%) (depth >=5)
S5 sequence S6 sequence
gil50196905IrefINC_007530.2! 5227419 4914301 (94.0%) 4827010 (92.3%)
gil20520075IgblAE011190.1I 181677 163651 (90.1%) 161559 (88.9%)
gil501185661gblAE017335.31 94830 84018 (88.6%) 81139 (85.6%)
lethal factor (AE011190 149357-151786) 2429 1865 (76.8%) 1767 (72.7%)
edema factor (AE011190 122608-125010) 2402 1946 (81.0%) 2187 (91.0%)
protective antigen (AE011190 143779-146073) 2294 2225 (97.0%) 2161 (94.2%)
Number of SNPs used: 636038 / 657183 (96.8%)
SNP data in tabular format. (8.6 MBytes)
in 14
ic free in Newick format. (5.5 KBytes)
ic tree in PDF format. (9.3 KBytes)

1 MePIC - MEGAN

SNPs

Global core genome SNP analysis for

Bacillus anthracis (GcoGSA-BA)

Protective antigen (PA)

Bacillus cereus group
Lethal factor (LF), Edema factor (EF),
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GcoGSA Bacillus anthracis

based on phylocor

enomics

m

" / & GeoGSA-BA

€ @ https://genome.niid.go.jp/cgi-bin/gcogsa_ba/

14°10/20-11:17 Test data
GcoGSA-BA

S e |

g =S
_ Blood, =
Feces spinal fluid Nasal 2
> D2

P/
A/w . n page

NJ phylocore genome tree in Newick format. (5.6 KBytes)

NJ phylocore genome tree in PDF format. (9.4 KBytes)

Pr
‘Ames Ancestor' lethal factor (LF) edema factor (EF) (PA)
Raw After Mappod chromosome pXO1 pX02 (NC_007322 (NC_007322 (NC_007322
Strain roads trimmin rez Zs (NC_007530.2) (NC_007322.2) (NC_007323.3) ||149357-151786) 122608-125010) 143779-146073)
9 5,227,419 bp 181,677 bp 94,830 bp 2,430 bp 2,403 bp 2,295 bp
Covered Avg.] Covered Avg. Covered Avg.J] Covered Avg. Covered Avg. Covered Avg.
region depth region _depth region depth region depth region depth region _depth
Ames 4,000,000 4,000,000 4,000,000 5,195,033 109.0x| 181,663 108.9x 94,802 109.0x 2,428 109.4x 2,401 103.5x 2,293 107.2x
Ancest: 100.00%  100.00% 99.38% 99.99% 99.97% 99.92% 99.92% 99.91%
- B 1,859,992 1,859,470 1,848,018 5,201,804 84.2x| 181,677 287.1x 94,830 143.4x 2,428 294.6x 2,401 305.1x 2,293 276.2x
a
" A';‘:; 99.97% 99.36% 99.51% 100.00% 100.00% 99.92% 99.92% 99.91%
B. cereus 4,000,004 4,000,004 3,292,809 4,407,208 86.7x| 178,796 153.9x 4,275 2,428 100.2x 2,401 103.0x 2,293 105.1x
G9241 100.00% 82.32% 84.31% 98.41% 451% 99.92% 99.92% 99.91%
B. cereus 14,203,532 12,634,595 7,772,083 4,280,466 136.0x| 44,953 42.4x 4,370 0 0 0
VD166 88.95% 54.72% 81.88% 24.74% 4.61% 0.00% 0.00% 0.00%
Number of SNPs used: 646,749 / 657,183 (98.41%) i
7 183 SNPsH A b %45 Anthrax LF, EF, PA toxins
1 .
65 ) N S-'j- h Fﬁ - plasmlds GcoGSA-BA. Yamashita A., Sekizuka T., Kuroda M.
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Genetic characterization and comparison of Clostridium botulinum strains
isolated from botulism cases in Japan between 2006 and 2011.

Kenri T1, Sekizuka TZ, Yamamoto A3, Iwaki Ma, Komiya T3, Hatakeyama T4, Nakajima H5, Takahashi Ma,

Kuroda M2, Shibayama K.
Figure 5

Dendrogram was generated by
maximum likelihood estimation
method based on 144,896 SNP
markers identified by comparison
of core genomes of 22 C.
botulinum strains
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Table 1. C. botulinum strains isolated in Japan between 2006 and 2011.

Strain BoNT serotype”  bont subtype”
Miyagi2006 A(B) Al(B)
Miyagi2006-01  A(B) Al(B)
Iwate2007 AB) Al(B)
Tbaraki2007 AB) Al(B)
Tochigi2008 A(B) Al(B)
Iwate2008 A(B) Al(B)
Fukuoka2010 A(B) Al(B)
Okayama201 1 B B6
Ehime2011 B BS
Aichi2011 A Al

IB: infant botulism.
*Examined with mouse protection assay and PCR.
"Examined by sequencing bonr genes.
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1B (feces)

Adult botulism of unknown cause (feces)
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1B (feces)
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a. BEHRERICE DA FEMRAIBEN
Giemsa staining

b. BT M HIARAT —
Centrifuge 2,000 rpm for 20 min Buffy coat

/N

Collect plasma

Direct TEM assay
or

concentration by
ultracentrifugation

Collect buffy coat and suspend with PBS
Stratify with Percoll,
Centrifugation 2,000 rpm for 20 min
a0
v

Collect PBMC and wash with PBS

Prepare cell pellet  Co-culture with cultured cells
for embedding

with resin Collect supernatant after
CPE appearance

30 ~2
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(Nagata
et al., 2014)
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Liberia Zr-599
10® PFU
/50 pl
16 6
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6 1
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Hutson et al., 2009

Zr-599
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BALB/c

Ly6G

16
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2 H7N9
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http://www.mhlw.go.jp/file/06-Seisa
kujouhou-10900000-Kenkoukyoku/hyoul50
521 1.pdf
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CDC Category
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response through Toll-like receptor

signaling. J. Immunol. 196: 4172-4184.
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Category A

» Anthrax (Bacillus anthracis)

Botulism (Clostridium botulinum toxin)

Plague (Yersinia pestis)

Smallpox (variola major)

Tularemia (Francisella tularensis)

Viral hemorrhagic fevers (filoviruses [e.g., Ebola, Marburg] and
arenaviruses [e.g., Lassa, Machupo])

VIVIVIVIVIY

Category B

» Brucellosis (Brucella species)

~ Epsilon toxin of Clostridium perfringens

» Food safety threats (e.g., Salmonella species, Escherichia coli O157:H7,
Shigella)

Glanders (Burkholderia mallei)

Melioidosis (Burkholderia pseudomallei)

Psittacosis (Chlamydia psittaci)

Q fever (Coxiella burnetir)

Ricin toxin from Ricinus communis (castor beans)

Staphylococcal enterotoxin B

Typhus fever (Rickettsia prowazekir)

Viral encephalitis (alphaviruses [e.g., Venezuelan equine encephalitis,
eastern equine encephalitis, western equine encephalitis])

» Water safety threats (e.q.. Vibrio cholerae, Cryptosporidium parvum)

VIVIVIVIVIVIVIV

Category C

» Emerging infectious diseases such as Nipah virus and hantavirus

https://fas.org/biosecurity/resource/documents/CDC_Bioterrorism_Agents.pdf
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DNA-Chromatography

CDC

Btx
A
B SEB B
CT B Water
safety threats
LT TDH TRH

CPE B Food safety
threats

1. DNA
Quick Mobile 1.7 kg
25 target
10p 1
Streptavidin latex DNA-Stick

1 Quick Mobile

1) SEA SEB
sea seb His

(His-SEA His-SEB)
SDS-PAGE
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ug/rabbit ( ) 2

2) TDH TRH CPE
196
TF-TDH
TF-TRH BL21(DE3)
TF His
His C.
TF-TDH TF-TRH 1. DNA
9 1 Quick
Mobile 3
TRH 1
Quick Mobile
2 2 2013 5
3) BoNT/A Hc Quick Mobile
3
BONT/A Hc His-TF 2.
(His-TF-BoNT/A_Hc)
SDS-PAGE 1) SEA SEB
His His-SEA His-SEB
SDS-PAGE
9 2
4) (CPE) Ni-NTA
CPE C His
CPE
80% 2) TDH TRH
PBS
Ni-NTA Agarose (Qiagen) TF-TDH TF-TRH
TDH TRH
CPE C
100 pg/rabbit(
) 2 TF-TDH TF-TRH
3 100 pg/rabbit (
) 1 50 TDH TRH
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B Food safety threats
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piglets. Animal Science Journal 85
(4): 454-460, 2014.

2) Ohji S, Yamazoe A, Hosoyama A,
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Complete Genome Sequence of
Pseudomonas  putida NBRC  14164T

Confirms High Intraspecies Variation.

Genome Announc. 2(1), 2014
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Deguchi T. Remarkable increase in

fluoroquinolone- resistant
Mycoplasma genitalium in Japan. J
Antimicrob Chemother.

69(9):2376-2382, 2014.
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cases of infective endocarditis
caused by Streptococcus tigurinus.

88 (3): 304-306, 2014.

5) Arai R, Miyoshi-Akiyama T, Okumura K,
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Morinaga Y, Wu M, Sugimura Y,
Yoshiyama M, Okura M, Kirikae T,
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PCR assay for detection and
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atypical Melissococcus plutonius
strains. The Journal of Veterinary
Medical Science 76(4):491-498, 2014
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Method Mol. Biol. 1225: 127-138,
2015.
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2015.
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Toxins Directly from Stool Specimens
of Patients Associated with an
Outbreak of Enterohemorrhagic
Escherichia coli in
Japan—Quantitative Shiga toxin
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2016.
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