Next-generation DNA

sequencer: NGS WHO

Bacillus anthracis

1993 2001
B. anthracis next-generation sequencing: NGS
single nucleotide polymorphisms SNPs B. anthracis
B. cereus GCOoGSA-BA
Global core Genome SNP Analysis for Bacillus anthracis GCcoGSA-BA
pX01l pXo02 px01

lethal factor, LF; edema factor, EF; protective
antigen, PA B. anthracis Ames Ancestor

B. cereus 69241

GCoGSA-BA

GCoGSA



WHO

MLST

GcoGSA-BA

Bacillus cereus group

Lethal factor (LF), Edema factor (EF), Protective
antigen (PA)

SNPs

SNPs

Global core genome

SNP analysis for Bacillus anthracis (GcoGSA-BA)

1

657,183

5.23 Mb

144,896 SNPs

/E
WHO

NGS - MePIC - MEGAN - GCoGSA



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.

Yamashita A, Sekizuka T, Kuroda M.
GCoGSA-BA: A Global Core Genome SNP

Analysis for Bacillus anthracis. Biosecur
Bioterror. Volume 13, Number 1, 2015. DOI:
10.1089/hs.2014.0076 in press.

GCcoGSA-BA NGS

27 3

26-28

Kenri T, Sekizuka T, Yamamoto A, Iwaki M,
Takahashi M, Kuroda M, Shibayama K. Whole
genome single-nucleotide polymorphism
(SNP) Analysis of Clostridium botulinum
isolates from botulism cases in Japan.
51th  Interagency Botulism Research
Coordinating Committee (IBRCC 2014),
PhiladerphiaPA, USA. October 26-29, 2014.

(Poster presentation).



GcoGSA BA

Global core Genome SNP Analysis for Bacillus anthracis

MiSeq

Project name:
Input your sequence reads (Orly fastq.gz up to 2GBytes in total are acceptable.)
Strain Name Fead file 1 Read file 2 | & 3, B WEEHCLVE
[ | EE) |=...)
| | .lﬁ TrALARRENTVEYA, | ME. FrALRRERTVRRA, | 6"'/ = &
2 (RE_) 77 LERAENTORT A, (AR ) 77 LSRRI NTORER, | L4 » L
B [(an_ ) rrremREnTRELh, [(BR.. FrOMERENTOELA, | e 4/«.
[ (5. 77 o RASNTORTh [(BR,.) 77 TAFRRINTORER, | o o
B B ) 77 AABRENTUR LA, [, 77 (LFRRENTOERR, |
- Send an e-mail after finished analyzing.
Mail acddress: |
“Send | Change number of samples [ 5 ]
Ref Bacillus is str. 'Ames genome. (gil50196805IrefING_007530.2)
Phylogenetic tree of the original data set.
Traditional tree shape
Newick formatied data
MEGA formatted data »
SNP allere table (compressed 13MBytes) SNP¥IEDITZ—HELN
Mapping status
- Strain Rawreads  After Trimming Mapping
PR Sésequence 7631281 4026093 (54.6%) 4896388 (64.2%)
g;:’"f SSsequence 6850274 4814255 (70.3%) 4775247 (69.7%)
el
el Mapped region
Ft
E;z“ ) Sequence or region Whole length Mapped bp (%) (depth »=5)
o e ™ S5 sequence 56 sequence
\ ga?‘; gil50196905IrefINC_007530.21 5227419 4814301 (34.0%) 4827010 (92.3%)
5 ) e, gil20520075IgbIAED11190.1] 181677 163651 (90.1%) 161559 (88.9%)
‘G»:.E;‘ “ // \“.-'f ef‘;ﬁ';- gil50118566igbl AEQ17335.31 94830  B4018 (B8.6%) 81130 (85.6%)
BN oL/ lethal factor (AE011180 148357-151786) 2429 1865 (76.8%) 1767 (72.7%)
: edema factor (AE011190 122608-125010) 2402 1946 (81.0%) 2187 (91.0%)
gz’%\og{:-* protective antigen (AE011190 143779-146073) 2294 2225 (97.0%) 2161 (94.2%)
e e
(LA Number of SNPs used: 636038 / 657183 (96.8%)
29 WSNPM“WWWGMMI}
Download SNP data in lasta locmal. (83.3 Memosl
Downioad phylogenatic free in Newick format. (5.5 KByles)
Download phylogenetic trae in PDF format. (8.3 KByles)
1 MePIC - MEGAN
SNPs Global core genome SNP analysis for Bacillus anthracis (GCoGSA-BA)

Bacillus cereus group
(EF), Protective antigen (PA)

Lethal factor (LF), Edema factor



GcoGSA Bacillus anthracis based on phylocoregenomics

Ig GCoGSA-BA

x

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

1410/20-11:17 Test data
GcoGSA-BA

S e |

=8

= =&
Blood, | =
spinal fluid ~ Nasal .
o & [

‘Ames Ancestor’ lethal factor (LF) edema factor (EF) (PA)
Raw After Mapped chromosome pXO1 pX02 (NC_007322 (NC_007322 (NC_007322
Strain reads frimmin re{e; ds (NC_007530.2) | (NC_007322.2) (NC_007323.3) JJ149357-151786) 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 || 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
Ancestor 100.00% 100.00% 99.38% 99.99% 99.97% 99.92% 99.92% 99.91%
e B 1,859,992 1,859,470 1,848,018 5201804 842x| 181677 287.1x 94,830 143.4x 2,428 294 6x 2,401 305.1x 2,293 276.2x
anthracis
A0149 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 2,428 100.2x 2,401 103.0x 2,293 105.1x
G9241 100.00% 82.32% 84.31% 98.41% 99.92% 99.92% 99.91%
B. cereus 14,203,532 12,634,595 7,772,083 4,280,466 136.0x] 44953 424x 0 0 0
VD166 88.95% 54 72% §1.88% 24.74% 0.00% 0.00% 0.00%

Number of SNPs used: 646,749 / 657,183 (98.41%)

See phylocore genome tree

SNP data in tabular format. (11.2 MBytes'

&

GcoGSA SNPs

BC 84

2
BC my558
BC VD15;
BC VD200

SNPs

[NI|IDRERvAR 2= S0 5k A7 | LNCALGIICO I Download All
NATIONAL INSTITUTE OF INFECTIOUS DISEASES 9.4 KBytes

Antrax plasmids

LF, EF, PA toxins

GcoGSA-BA. Yamashita A., Sekizuka T., Kuroda M.
Biosecurity and Bioterrorism: Biodefense Strategy,
Practice, and Science

2014. In press

(LF, EF, PA )

Sterme
B& Australia 94
o

488
BA Cpc
B 684
54 H9401




Ilumina .fastq &Y — K

* De novo assembly
* RNAfinding

* 16S-rRNA phylogeny
* Species identification

GcoGSA :

Global core Genome SNPs Analysis

GcoGSA-BA (RER. LI AHE) /
-YP(RX+HEH)

USAB153

1985, Okayama, bovine

1991, Miyagi, bovine
unknown, Shizuoka, unknown
1983, Miyagi, bovine

1987, Shiga, bovine
1982, Shizuoka, swine
unkngwn, Okayama, human
1967, Mie, uniknown

g 1970, Mie, Boving

1982, Shizuoka, swing
1982, Okinawa, swing
1956, Okinawa, unknown

-FT(BFRBEE Type A, B) gy,
-CR (@235 . Y7ryF7)
-BPM(EREH)

-CB(FRYXRH)

Ft
MY et | FEG200

osue
FTHFO02-00

Typa AlY

¥ ubaronsis subin holarctics
(biarvat jagonica. Ty

[
“
h
“"
“"
“"
“
“
“
“
“




Appl Environ Microbiol. 2014 Sep 5. pii: AEM.02134-14. [Epub ahead of print]

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 M3, Komiya T3, Hatakeyama T4, Nakajima H5, Takahashi M3,

Kuroda M2, Shibayama K°.
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