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LAMP (Loop-mediated
isothermal amplification) B. pseudomalleés B. mallei LAMP
B. pseudomallei  LAMP
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B. pseudonrelle, B. melle
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B. mallei LAMP
B. mallel
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LAMP LAMP  (Journal of

Clinical Microbiology, Feb. 2008. P568-573.
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(Journal of Clinical Microbiology, 2011.
P814-821. Vol.49, No.3 , Ho et al.)
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B. pseudomelld, B. melld, B. thailandensis
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B. pseudomellei LAMP

LAMP

Multiplex PCR LAMP
B. pseudomelle 3

LAMP Multiplex PCR
B. pseudomelle
pseudonalle

B. pseudomalle
B. psaudomalle

B. pseudonalle 3

LAMP
LAMP

B. pseudomelle

B. malle, B. thailandenss, B. cepacia
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Next-generation DNA sequencer: NGS WHO

(Metagenomic Pathogen

Identification pipeline for Clinical specimen: MePIC) Web
SNPs
Global core-Genome SNPs Analysis (GCcoGSA) Bacillus anthracis
Web A
GCoGSA
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NGS — MePIC — MEGAN A

GcoGSA



WHO

DNA
NEXTERA DNA sample prep kit
(EpiCentre)

illumina GAIlIX DNA

TruSeq SBS kit v5 (illumine)

3,828 125 mer
bwasw
megablast
NCBI nt
(2011 7 11 )
MEGAN (v.4.40.6)
MEGAN score
200.0
SNV
A Fracisella

tularensis subsp. tularensis SCHU_S4
GenBank 1D: NC_006570.fna

maq v0.7.1
phred score, >20; coverage, >1;
variant frequencies, 20.90 SNVs
(MapView )
SNV

RAXML v7.25

Francisella tularensis WHO

A
I1lumina
GAl X
PCR
GALIX 3,828 125 mer
wt L. & MHRAELST (—~99
833 0.002%
taxonomy

Francisella tularensis
Type A. F. tularensis subsp.

tularensis Type B. subsp. holarctica

Type A Type B



SNVs

833
SNV 66
SNV
Iwaki-08 FSC022 (Ebina)

SNV
nt posi.: 329,375

Iwaki-08 F.

tularensis subsp. holarctica (biovar japonica)

Type

2.5

Web

interface

MiSeq
(1'1lumina)

(Metagenomic Pathogen ldentification pipeline

for Clinical specimen: MePIC)

MePIC

Web

https://mepic.niid.go.jp/cgi-bin/mepic2/index.cqi

Metagenomic Pathogen Ildentification

pipeline for Clinical specimen: MePIC

MiSeq

MePIC

Megablast

MEGAN (MEtaGenome

Analyzer



http://ab.inf.uni-tuebingen.de/software/megan/)

SNPs

MePIC - MEGAN
SNPs Global core genome
SNP analysis for Bacillus anthracis (GCoGSA-BA)

GCoGSA-BA

Bacillus cereus group
Lethal factor (LF),
Edema factor (EF), Protective antigen (PA)

/K

SNVs

subsp. Type A
Type B

NGS — MePIC —

MEGAN — GCoGSA

Detection of a Possible Bioterrorism Agent,
Francisella sp., in a clinical specimen using
Next-generation Direct DNA Sequencing.
Makoto Kuroda, Tsuyoshi Sekizuka, Fumiaki
Shinya, Fumihiko Takeuchi, Takayuki Kanno,
Tetsutaro Sata, Shigeyuki Asano. J Clin
Microbiol. 2012, 50 (5): 1810-1812.

MePIC, Metagenomic Pathogen Identification
for Clinical Specimens. Fumihiko Takeuchi,
Tsuyoshi  Sekizuka, Akifumi  Yamashita,
Yumiko Ogasawara, Katsumi Mizuta, and
Makoto Kuroda. Jpn. J. Infect. Dis., 2014, 67
(1): 62-65.

Deep sequencing
Francisella
85
2012 3



Iwaki-08 A)

DNA extracted from clinical specimen (abscess)

ilumina DNA library by NEXTERA DNA library kit
125 mer direct DNA sequencing by GAlIx

38,285,502 reads (125 mer)

Subtraction of human DNA sequence by bwasw mapping
(human genomic DNA sequences: hs_ref_GRch37.p2.fa)

48,223 reads (125 mer)

blastn homology search against
non-redundant NCBI nt database

Taxonomic classification with MEGAN v4.40.6

Detection of Fracisella sp. sequences (833 reads: 0.002%)

Iwaki-08



/30,320 reads (0.079%)

99.4 99.6 : 100%

Bacter
833 reads (0.002%)

w Francisella sp. TX0773081: 1

Francisella tularensis subsp.

—*® holarctica FTNF002-00: 3
Francisella: 833 | Francisella tularensis subsp.
. holarctica OSU18: 196
& . o Francisella tularensis subsp.

mediasiatica FSC147: 14

Francisella tularensis subsp.

| tularensis NE061598: 398
Francisella tularensis subsp.
tularensis WY96-3418: 2

99.92%
bacteria 833 0.002%
taxonomy Francisella
tularensis Fracisella subsp.
Type A. F. tularensis subsp. tularensis Type B.

subsp. holarctica
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MePIC, Metagenomic pathogen identification for clinical specimens
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Welcome to MePIC v2.0 (£, BEELOMBEIHELL)

Please login to start

User ID: Password: sssssssss R

First visit? Please register account.
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to MePIC manual

(Metagenomic Pathogen ldentification pipeline for Clinical specimen: MePIC)
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ID:

” Log out
M - MePIC v2.0 MePIC Manual B mE WE EEACUOE
P!C » » »
show | [ —— histog---a W. ‘/,\.
Pro]ect name project
Select file(s) to upload MiSeq  GS junior

(Only .fastq.gz or .sff files, up to 2GBytes in total are acceptable.) ‘ ; P
BR.. 77 LEBRERTVEL A ~ i =
ER.. 77 LRREATVE LA, <

~ Quality trimming and adaptor removal
Trimming params
5' trim length 5

Trim lower than this g-value 1=>0 =) DE(N — |.3 iﬁg .
bantioqvalie >0 3 FOB/LNY— K, HEERE
for fastq-mcf.pl
Minimum remaining
sequence length

2 Hgfbg‘emwm E E25 % HIB&
Database for subtraction ' romo sapiens (Human) = (HL, ¥ 2 RADFERL ATEE)

50

# Homology search / read mapping
Search method megabiast B) megablastiiF®E 1= &k HLBEIIDES
Database nt 4
E-value 1e-10%]
Gap 1
Filter 773} - -

— MEGANVS (Fa—EVHUXE) OV FTHETS

Default Exec

MePIC NGS i)
i) iii) megablast
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GcoGSA BA

Global core Genome SNP Analysis for Bacillus anthracis M |Seq
Project name:
Input your sequence reads (Only fastq.gz up to 2GBytes in total are acceptable.)

Sl Kame Hoad Tha1 Faad fle 2 { & M. ifiE IRERASLE
1 [(®iR..) 7L RRENTLESA, | BH. ) T rFLFRREATUELA, |
A e e | = > F &

(WA ) 77 Ly RRENTUR LA, (AR ) 77 FAHRRINTOR A ; »

B |[(BR.. ) 2rsirBRENTIE A, [[RE. | T 7 AASRRENTUERR. | 5 y / &
] [(#r-) Z7fismRanTvres. [(BR.) 77 FisERS AT RA. & -
F-[ |._{ AR | FrLHRRENTOESA. K A | F 7 AISRASRTNEE A, |
= 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. (gil50196305IrefING_007530.2)
Phylogenetic tree of the original data set.

Traditional tree shape
Newick formatied data

MEGA formatted data
SNP allere table (compressed 13MBytes) SNPHIFED TF—H'E

Mapping status
Strain Rawreads  After Trimming Mapping

SEsequence 7631281 4926853 (64.6%) 4896388 (64.2%)
S5sequence 6850274 4814255 (70.3%) 4775247 (69.7%)

Mapped region
Sequence or region Whole length Mapped bp (%) (depth >=5)

55 sequence 56 sequence
gil50196805ireliNC_007530.21 5227419 4914301 (34.0%) 4827010 (92.3%)
gil20520075IgbIAE011180.1 181677 163651 (30.1%) 161558 (88.9%)
gil50118566igbIAEC17335.31 94830 84018 (88.6%) 81130 (85.6%)
lethal lactor (AED11180 148357-151786) 2429 1885 (76.8%) 1767 (72.7%)
edema factor (AE011180 122608-125010) 2402 1946 (81.0%) 2187 (91.0%)
protective antigen (AE011180 143779-146073) 2294 2225 (97.0%) 2161 (94.2%)
Number of SNPs used: 636038 / 657183 (96.8%)
Download SNP data in tabular formal. (8.8 MByies)
P o . LMY e
phylogenetic lree in PDF format. (9.3 KByies)
MePIC - MEGAN
SNPs Global core genome SNP analysis for Bacillus anthracis

(GCOGSA-BA)

Bacillus cereus group
Lethal factor (LF), Edema factor (EF), Protective antigen (PA)
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