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N ER— AEEEERE

‘. Assembly ‘ O ZREEKNE (lumina)
v' ContigsiKE

l l O ZUEEK + =IKIEKNE
w2 | ‘ = ElE (Nanopore/Pacbio)

contigs _ complete genomes v' Complete genome
' ‘ v Z8reads+=f{<readsiEH
v v / SftikreadsHii, —ftiFreadsitii
= HYIE

—_=1t =
iFE —{UHFIE

I




N Eh—: AEERAEE-—

&R

—REEKNE (llumina)

SPAdes (https://github.com/ablab/spades)

O Ihgesek, ERATHARERAHESE, BT RERAEAEE,
BRI LARF=RNFESRE, AR F =+ =NFEUERERES
AR

O X+ SR FRIZEKRIE

spades.py -1 left.fastq.gz -2 right.fastq.gz -o output_folder

-k 21, 33, 55 (FHikF2EHE)
35,45,55,65,75,85,95,105,115,125,127 (3ZJR{K)

--careful

--only-assembler

--cov-cutoff 'auto’

Paired-end X%
R oo e Lt i M
__'___—I— — ead
Contigl Contig2
|
e e
Scaffold


https://github.com/ablab/spades

N ER— AREEAAE- —KBEHERESTR

O HEgERthcontigs (> 1000 bp) FIZIERIZ/IF100

O BRBEEEK ) total length, MNRSSEREBPSIKET20%LL LHERHABDH

O N ‘s per 100 k bpizigtn2igaE100k bpiREPFAZBRINGEELSE, (HikE, HHEGREE
0 5SS EEAHLLY, coverage>= 95%

0 5SSFERBANFEIZEEBIUIE >= 94%

O EEHENEEENSHRE: TEMHE>=95% i5FE<=5%



N Eh— AEEEEHE-—

ﬂ:iﬁ&ﬁi‘%lﬁ%

O $EsERicontigs (> 1000 bp) HIXERHZVF100
O HEBEREKX I total length, MNRSSEREEABMEKET20%LA
FRERIMBRE

O N ‘s per 100 k bpizigtr2iga&E 100k bpiREPFIEBERINFELE,
[BilS, HHEGREE

O quast (https://github.com/ablab/quast)

guast.py contigs.fasta -r test_data/reference.fasta -1 readsl.fastq.gz -2 reads2.fastq.gz

-0 output_dir

o A e
contigs

312




P ER— AEEEAE

AL —
DX " —

REEHIER ST

O 5&FHEEALLY], coverage>= 95%
0 5&FEFRANFEIIZTEBOUE >= 94%

O BEEHFEIEEE{ELE (Average nucleotide identity,
AN ZiERAEE R B2 AFRFEE R IE

O ANI ERILAEIAMNEESZEFH: —HELAMUMmer iz
HiZNAEM (ANIm); 5—FRELABLASTn HixaE il
(ANIb),

O ANI BE%GE. #ETESL. HRFR/. PHESHNS

O Pyani (https://github.com/widdowquinn/pyani)

Javerage nucleotide identity.py -i tests/test_ani_data/ -o
tests/test ANIm_output -m ANIm —g

Javerage nucleotide identity.py -i tests/test_ani_data/-o
tests/test ANIb_output -m ANIb -g

A B C D E F G H I J K L N N
14-0228 (14-0776 «14-1075 (14-1179 (14-1200 «14-1258 (14-1485 (14-1564 (14-1848 (14-1854 (14-1858 « 150075 (15-0100 «]
30228
4-0776_ 0, 975518 0. 976336 0. 975452 0, 975185 LOLINTEN 0. 989304 0, 275846 0. 976296 0, 97584 0. 976355 0. 97628 (
0, 975515 SN 0. 590615 (0,996201 0. 993317 0. 973631 0, 975054 0, 994664 0. 394345 0, 994668 0. 990626 0. G434 (
$-1179_ 0, 976336 0, 990618 0, 9M639 0. 985016 0, 97526 0, 977657 0. 990156 0, 290048 0, 990153 0. 290045 (
~1200 0, 975452 0,996201 0. 2063 BNNINE 0. 993457 0. 073695 0, 976142 0. 994520 0. 994333 0,96452] 0. 990633 0. 994328 (

0. 973247 0. 975647 0. 993306 0. 992996 0, 993308 0. 9R902 0. 992947

(. 950029 0. 973457 0. 973168 0. 973457 0. 975256 0.97335 (
0. 989304 0, 975854 0. 077657 0. 976142 0. 975647 0. 990028 0.976304 0. 976042 0. 976297 0.977631 0. 976025 (
0.975846 0. 994664 0. 590136 0, 908502 0. 993306 0. 973437 0976204 RN 0. 594002} 0.990161 0. 994586

0. 976296 0, 994345 0. 000048 0, 994333 0. 992956 0. 973368 0. 976042 0. 994602 N 0. 994553 0. 990075 ONOROEE (
0. 97584 0, 994668 0. 590153 0, 994521 0. 993303 0, 973457 0, 976297 0, 994553 B 0. 590139 0 994381 {
0, 976355 0. 990626 0,990633 0. 95902 0. 975256 0, 977631 0, 990161 0. 99007€ 0, 990139 0. 990053 (

). 975185 0, 993317 0, 989016 0, 993457
DOS0O7RT 0. 973631 0.97526 0.973698 0.4971247

150K

15-0100_ 0. 97628 0, 994349 0, 990045 0. 994329 0, 992957 0, 97335 0.976025 0, 994566 0, 993581 0, 99005 I (
15-0170_ 0, 975356 0.993731 0. 959656 0,993073 0.99195 0, 973245 0. 976000 0, 95332 0, 993128 0. 993297 0. 985665 0. 993163'
15-0459_ 0. 975452 0.098188 0. vo0635 NN 0. 093304 0. 073584 0.976095 0. 994407 0, 594295 0. 99449 0. 990655 0. 94284 |

9



iRIR— . HEEEABAR-ZHAEHERSE TG

O EEHNTEENSRE: TEMHE>=95% 5RE<=5%

O checkM (https://github.com/chklovski/CheckM?2)
checkm lineage_wf -t 16 --pplacer_threads 16 --tab_table -f checkm.txt -x fa contig_dir output

Bin_Id Marker lineage #genomes #markers #marker sets 0 1 2 3 4 5+ Completeness Contamination Ptrain heterogeneity
NY10810 o Pseudomonadales (UID448 185 813 308 1 810 2 0 0 0 99. 68 0.14 0
NY10816 o Pseudomonadales (UID448 185 813 308 1 811 1 0 0 0 99. 68 0.11 0
NY10820 o Pseudomonadales (UID448 185 813 308 1 811 1 0 0 0 99. 68 0.11 0
NY10823 o Pseudomonadales (UID448 185 813 308 1 803 9 0 0 0 99. 68 1.57 0
NY10825 o Pseudomonadales (UID448 185 813 308 1 811 1 0 0 0 99. 68 0.11 0
NY10829 o Pseudomonadales (UID448 185 813 308 1 809 3 0 0 0 99. 68 0.46 0
NY10839 o Pseudomonadales (UID448 185 813 308 1 810 2 0 0 0 99. 68 0.14 0
NY10840 o Pseudomonadales (UID448 185 813 308 1 810 2 0 0 0 99. 68 0.22 50
NY10847 o Pseudomonadales (UID448 185 813 308 1 811 1 0 0 0 99. 68 0.11 0
NY10876 o Pseudomonadales (UID448 185 813 308 1 802 10 0 0 0 99. 68 1. 59 0
NY10878 o Pseudomonadales (UID448 185 813 308 1 302 10 0 0 0 99. 68 1. 59 0
NY10894 o Pseudomonadales (UID448 185 813 308 1 810 2 0 0 0 99. 68 0.16 0
NY10898 o Pseudomonadales (UID448 185 813 308 1 302 10 0 0 0 99. 68 1. 59 0
NY10975 o_ Pseudomonadales (UID448 185 813 308 1 811 1 0 0 0 99. 68 0.11 0
NY10992 o Pseudomonadales (UID448 185 813 308 1 809 3 0 0 0 99. 68 0.25 0
NY10998 o Pseudomonadales (UID448 185 813 308 1 810 2 0 0 0 99. 68 0.43 0
NY10999 o Pseudomonadales (UID448 185 813 308 1 810 2 0 0 0 99. 68 0.43 0
NY11000 o Pseudomonadales (UID448 185 813 308 1 811 1 0 0 0 99. 68 0.11 0
NY11002 o Pseudomonadales (UID448 185 813 308 1 810 2 0 0 0 99. 68 0.43 0
NY11040 o Pseudomonadales (UID448 185 813 308 1 805 7 0 0 0 99. 68 0.67 14.29
NY11052 o Pseudomonadales (UID448 185 813 308 1 308 4 0 0 0 99. 68 0.51 0 10




PliEh—: AEEEARE-—K+ =REIE

—{X*Ereads+=f{t{{readsiEt

O Unicycler (https://github.com/rrwick/Unicycler)

unicycler -1 reads_1.fastq.gz -2 reads_2.fastq.gz -
| nano.fastq.gz --mode bold --min_fasta length
1000 -o outputdir

>1 length=5477879 depth=1.00x circular=true i
>2 length=279711 depth=1.58x circular=true i
>3 length=139521 depth=1.42x circular=true i
>4 |length=115305 depth=2.54x circular=true i
>5 length=43474 depth=0.45x circular=true i
>6 length=10060 depth=0.64x circular=true i

=RikreadsHi®, —HBreadsH{THFIE

1, =REEHHE
O Flye (https://github.com/fenderglass/Flye)

flye --nano-raw nano.fg.gz -g 5.3m -t 12 -o dir

O canu (https://canu.readthedocs.io/en/latest/)

canu -d canu -p canu genomeSize=5.3m
maxThreads=12 -nanopore-raw nano.fq.gz

2, ZIREIERTIE

O Pilon

java  -Xmx16G  -ar pilon-1.13.jar --genome

assembly.fasta --frags reads_sorted.bam --output dir --

changes --vcf --vcfqge --tracks --threads 4 --minmq 20 --

minqual 25

3. AL

HENFY e REEARRKENFFIFHTILT, #HEIHE
L BRIk, SRA, BT

11


https://github.com/fenderglass/Flye
https://canu.readthedocs.io/en/latest/

B ERE: ARERAEERUER

EHEFEN: Prokka (https://github.com/tseemann/prokka)

prokka --outdir strain_prokka --prefix BD257 --locustag BD257 --addgenes --gram neg --genus

Klebsiella --species pneumoniae contig.fasta

Output Files

-gcode FUAR1L, FXHE

This is the master annotation in GFF3 format, containing both sequences and annctations. It can be N - N ——
AT T EL R EE Fref
ety et o W IRATTNRYET R, FRRAS JLtrsyJ-relerencen:
" This is & 1 G ank file derived from the master gff If the input 10 prokka was a multi
bk
FASTA Wi It nbar th one recoed for h sequence Code 4
f Nucleo FASTA h th I ontig g
Protein FASTA file of the translated CDS seq . s o .
4. The Mold, Protozoan, and Coelenterate Mitochondrial Code and the Mycoplasma/Spiroplasma Code (transl table=4)
f f file of all the predict t L NA, R tmRR N e 3
S t “Sequin for suk 1 It needs t ted tt et
lates th
Nucleaotide FASTA file of the input contig sequences, used by “tbiZasn® to create th qn file_ Itis
fsa , v Differences from the Standard Code:
mostly the same as the fna file, but witl 1 Juin tags in the sequence descnpt lines
bl Feature Table file, used by “tbiZasn® to create the .sqn file
Inacceptable annotations - the NCBI discrepancy report Alternative initiotion Codons:
- Contains all the output that Prokka produced during its run. This is a record of what sattings you Trypanosoma: UUA, ULG. CUG
. used, even If the —quiet cption was enabled Leishmania: AULL AUA
txt Statstcs relating to the annotated features found

https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi#SG11



B ERE: ARERAEERUER

O tRNAFE: tRNAscan-SE (&%%: -B - -m Isu, ssu, tsu)
O rRNAFRI: RNAmmer (Z#%: -S bac)

O EEINEEERE:
v EggNOG-mapper (https://github.com/eggnogdb/eggnog-mapper) COG, GOMIKEGGHEEE

v blastp (Z#{: -evalue le-5 -outfmt 6 -max_target_seqs 5) Eb¥ImIBEREIGO. COGHIKEGGE]

B, (REBEEXcoverage KF30%IRIFERIETRER

13


https://github.com/eggnogdb/eggnog-mapper

B iER=. AEEERAS FHE-STHE

FHILAR E 53 B R LATEPubMLSTIRTS
ZMNRFEFIHE (multilocus sequence typing,MLST)

Most popular

0 e . ———
Q Al O ST

0 R—METzERFNENAE DB E
O X#MEEBY S TMERERNFY, DITERIRR
O MLSTi#MEER, EERAHERIER SRS

TR <) LOG IN
Search for allelic profiles
. , ) L SUBMISSIONS
Gene sequence  Allele assignment ST assignment By specific criteria
e
— & DOWNLOADS
e— . ‘ ST239 By allelic profile
mdh = : »
S — [Z EXPORT
re——
v—
= ANALYSIS
1. —
phoE R In a batch

£ CUSTOMISE

© INFORMATION




RR=. HEEEHESFHE-STHE

E&PthRiL: https://pubmist.org/bigsdb?db=pubmist_spneumoniae_seqdef

Query a sequence

Single sequence

Query a single sequence or whole
genome assembly to identify allelic
matches.

Batch sequences

Query multiple independent sequences
in FASTA format to identify allelic
matches.

MULLIL Destne ) Qynont )
Sequence query

Please pasto in your sequence 1o queory against the database, Query sequences will bo checked first tor an exact match against the chasen (or all) loci - they do not need to be timmed. The nearest partial matches will be
Identified if an exact match is not found. You can query using either DNA or peptide sequences. (3)

Please select locus/scheme Order results by
All loci . locus v
Enter query sequence (single or multiple contigs up to whole genome in size) Alternatively upload FASTA file Action
Select FASTA file: i
© | reser |[EEILUTN
Thauie il Do )
Batch sequence query

Please paste In your sequences 10 query against the database. Query sequences will be checked first for an exact match against the chosen (or all) tock - they do not need to be trimmed, The nearest partial matches will be
identified if an exact match is not found. You can query using either DNA or peptide sequences. @

Please select locus/scheme Drder results by
All loa - locus v
Enter query sequences (FASTA format) Alternatively uptoad FASTA file Action

Select FASTA Me: ()

ok o solect or diag and drog

15



N ER=E: AREEASFHE-STHE

FEBHAE

O BEFHE2ZERIEF:

mist (https://github.com/tseemann/mist) [EERHRE
> mist contigs.fa
contigs.fa neisseria 11149 abcZ(672) adk(3) aroE(4) fumC(3) gdh(8) pdhC(4) pgm(6)

O BEF - illFERreads:

SRST2 (https://igithub.com/katholt/srst2) i, ATLMREERAIBR, PAEEERHRISTR IR

srst2 --input_pe strainA_1.fastq.gz strainA_2.fastq.gz --output strainA_test --log --mist_db
Escherichia_coli#l.fasta --mlst_definitions profiles _csv --mist_delimiter _

: Mis uncert
Sample ST adk fumC gyrB icd mdh purA recA matches ainty depth
: 25.8319
strainA 152 11 63 7 1 14 7 7 0 955826

16




|Stran
1GOO]
Gooe
GOO7
1G0C8
|GoOg
|GO10
|GO11
G012
G013
1GO14
GO15
Go16
GO17
G018
G019

RIR=: HEEEEDSFHE-STHR AWK

= ‘c.ew‘*

Wk W W WwWwwwk=wwwwn '

nfB

* imdh

G G G () e

W W W W W ks

W W

* \phoE

L T S S S Sy S )

= lrpoB

(R S P N

PR

bt bt pd et et e

L S S R I T SR e

* [tonB

=} Provine ~
29 Hebe:
4 hangsu
Zhepang
4 Zhajpang
4 Zhepang
Zhepang
Zhepang
4 Hebet
4 Heber
Henan
Chonggin
Chongqin
Fujian
4 Fujlan
ian

Hospit2 = | Year ~ |Res

H27
Ha2
H50
H50
H50
H50
H50
H28
H28
H74
H76
H76
H13
H13
H13

2014 blakKpPC
2015 blakKpPC
2012 blakPC
2009 blaKPC
2009 blakPC

2013 blakPc]
2013[blakpc]

2013 blakKPC
2013 blakKPC
2015 blakKPC
2016 blakPC
2014 blaKpPC
2015 blaKPC
2015 blakKPC
2015 blaKPC

PHYLOViZ

https://online.phyloviz.net/index

Upload your own data

NOTE: Without registration your data will not be saved and erased 24
hours after uploading.

Select one of the possible input formats

Possible Input Formats

[Profile Data ~|
e [t Browse
Brovse
. Leygenu
= " ! Country Class:China: Mainland (n=1 |
- = |
Country_2:China (n =231, 63.26% ) . | /. Country Clags:Others ( n = 169, 36.74 & = o
Country_2.0thers (n = 169, 36.74% ) y 4 Country Class:China: Taiwan ( n = 99 ‘] )
o 3 @
4 X
o )




N ERN: AREEAHED

[ SNP calling } —>
: SNP filtering A
O XEffInDels -
O XREHRXKIE
g O XfgRepeat X1 )

E L0

O Snippy

O Mummer

O GubbinsFRilE4HKI
O RepeatMaskerfiIEEE Xid;

O RaxML
O igtree

18



B s REEE AR

[ SNP calling }

Osnippy --cpus 4 --outdir dir--ref
O nucmer -p ref to NJST258 1

NJST258 1.fasta ref.fasta

O delta-filter -r -q ref_to_NJST258 1l1.delta >
ref to NJST258 1.filter

O show-snps -CIrT ref_to NJST258 1.filter >
ref to NJST258 1.snps

ref _genomic.fna --ctgs contigs.fasta

O snippy-core --ref ref_genomic.fna --prefix
core_total snippy*

O snippy-clean_full _ aln  core.full.aln >

clean.full.aln



N ERN: AREEAHED

{ SNP filtering }

O run_gubbins.py --prefix gubbins_output clean_total.full.aln

O RepeatMasker -pa 4 -species bacteria -poly -ntml -dir ./3.repeatmasker reference.fasta

[ i |

O RaxML

1.raxmIHPC -m GTRGAMMA -p 12345 -# 20 -s dna.phy -n T1
2.raxmIHPC -x 12345 -p 12345 -# 1000 -m GTRGAMMA -k -s dna.phy -n T2
3.raxmIHPC -p 12345 -m GTRGAMMA -f b -t RAXML_bestTree.T1 -z RAXML_bootstrap.T2 -n T3

O Igtree

igtree -s aln.fasta -B 1000 -m GTR+I+G -T AUTO

20



B ERm: AREEEHRES - EEREK

] vy D

UL

A

\

o=

T,
S

itol:https://itol.embl.de/

P s T T R T S M e e WS

A

|
I
"
1

Welcome to iTOL v6

Interactive Tree Of Life © an onine 100 for the dapley, snnotaton snd mansgement of

phylogenets and other trees

Manage and wsuslde your el diractly In e DIUwssd, 2nd aonotate 0w m with virious datasets

sl [ L

[V SO

PO - *""‘m =

Viewer user interface

[ M e ey O s il
bl by iy st ¥

o
Ay brmr $o Wi
Wl T romtrwne s st v
v O e
1 O Nancoon | o the (0
b il e sy o

Bl Ve cmmrel panad. T ey of (AL e e by e i b

Gre Beex Advanced Dutamts & o Coport

[ ot Pumininns mwwma Ok g v b

et —
B Dorenets o oo 1 0 - pr— 1yt Py w3 by bt vy
~ . o Lot drvmes yem ¥

- rod o 30d YT |
[ Coteonit rangen gend bass £y
e or gy oo rrge busbey remsiey ®

AAAAAAAA

=
i)

.

€6
W
B cczss
B coes
W coss
[ coa12
W cears
B cc
B cois

] cow%
cG29
W cGi47
I cca1s
W coeo
] costo
W cons
B ccxw
W ccw
B ccroo
B cex
B coe
B coes
B cosaz
W ccss
W con

[] ce101
B cGss3
W cos

Others

B stars
Bl stz
W s
B st2e
W st
[] sreso
B sraes

B smsao

B st
M sriot
W s
W st
B srass
B sva

[] Others

KL
CTH
|
Bl s
W s
B«
B xsr
| e
B xue
| G
| KL
B «s
B xe2

Source
P This stuoy

Compieto_genome
* Thes study
#r NCBI
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B ERE: AESERASR

mL 96121 NITR206 EAl5
=t§ Haarlem (4375) (4417) (4322)ccpC5079
(4322) (4354)
W L4 h/Fe . CCDC5180
(4348) )
H37Rv o (4353) ¢
(4336) (4334)
CDC1551
KIT87190
(4351) <) (4341)
Kurono
HKBS1
(4342) (4343)
CTRI-2 BT1
(4331) (4337)
7199-99 , BT2
(4344) & (4343)
22103 : : 49-02
(4345) —~ (4350)
(4375) \ : : (4442)
F28 323
(4366) (4403)
F1
(4400) 2279

(4400)

" 2242
(4428)

(4326) - ., ZMC13-88
KZN 4207 o \48 (4364)
(4324) \J ZMC13-264
KZN 1435 96075 (4365)

(4333) 22115 Erdman 26105
(4356) (4373) (4393) ieeh)

O Core genes
O Dispensable genes

O Unique genes

Gane Cluster Number

O Roary (https://sanger-pathogens.github.io/Roary/)
RISEGERERIIER

gene_presence_absence.csv

g] gene_presence_absence.pdf

| | gene_presence _absence.Rtab

O PanGP (BWindowshR#) wI#{LiZEEHEZ

L U]
1400

1200

B0

New Gepe Cluster Number

0

i ﬂl i
n 5 10 130 200 350 M0 A0 ann 450 " h[ul;ll.:..m,m. = IFIFER RN T SR rreTTpreprrrem

3 - - m al ™ - an 5 - -

Genome Number

O RE “micropan” ItEEFAS

a>1HE8 N


https://sanger-pathogens.github.io/Roary/

B ERK: AREEEAWBNSHOR

MHESFIS I&UERE

O MIZAEREEHEZE: CARD, Resfinder, NCBI AMRFinderPlus, ARG-ANNOTZE
0O SHEREWEE: VFDB | oot Blcied

Organism option
mutations genes

Acinetobacter_baumanni
N
D
/] Burkholdena_cepacia
Bur ma

O Blast: blastp or blastn

O ABRicate o ':
(https://github.com/tseemann/abricate?tab=readme- ,,“
ov-file), BESMMANSNERNLIEE, FEALL oo :
FEE R — N R e :

O AMRFinderPlus (https://github.com/ncbi/amr) , [5]

RIRT LAREHTSR R SEIMIZS T—

>

«splus

Notes

23


https://github.com/tseemann/abricate?tab=readme-ov-file
https://github.com/tseemann/abricate?tab=readme-ov-file
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'”EIIE%&QE'ZH@’;% ZFELABRETE

- EIEQEP‘QEFF- (nontuberculous mycobacteria, NTM) EREFRERIEMTBCHIFMX D ZIFELA
MO S,

O AJ5lRZSARARRE. SFRICMAR, MHIMNEEHRICHSH
BR=RE, SRR, DRIRK. RMIRKE, BERE
A5 e B EaIERR. HEE

O aJ5|&RARALREE
O BERFZEFLH: 2008FE20155F, NTMABRERTH

#%MH3.13 / 105 ALRZEAT73 / 105 A, FERESR
6.78 / 105 ALFZE11.70 / 105 A

NTM Prevalence (number of cases por 100,000 persans), 2015

25



N NTMPY#SHE, IGFERRF—

Rapid
growing

Slow
growing

g N I I I IS S S . .y,

/7
M.abscessus

I \
l l
: M.chelonea :
l l
' M.smegmatis :
l I

v 95 others y

~ -

g Emm Emm NN I O - - - -y,

| M.avium complex
M.ulcerans
M.kansasii

. 84 others ]

G I I S . . .
—-_—e e e s e - P

AhEB Rk

NTMAbiE—&= WEINTM%E
BEENE. &R 85 .
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Whole genome sequencing of single isolates

pCTRN > Assembled reference genome

} Gene content
4 Genome organization

O BEEEFTHF
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Comparative genomic studies with multiple isolates \l/ \l’ ‘l’

Phvioaenetic Tree Panaanane Anahas Effective Transmission Recombination Genome-wide
viog 8 y Population Size Mapping Hotspots Association Studies D Wﬁ_m
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== Ya O GWAS
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Article reported strains: Unpubllsr} op.en GenBank/RefSeq ICNP official nomenclated
14116 accessible: 3156 185
' 5,773 NTM species
) P . " delete
<_ IsWGS? >—® non-WGS |
s . " delete
S 7~ \ 2,568
s official ™. /
I Assembly L e o [ delete \
16.814 n\»nomem‘:lated e 731 "l
~.species - /
DST Species: 177
7152 records in Assembly: 16,083
598 strains DST: 7152

O NCBI Genbank: 3156%% O SRARIG{CiNIEEE: 57735
O XaieEds: 14,1165 O ICNP: 185%%
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A B 0 0.2 0.4 0.6 08 1

10,0004 9797
Mo

M. avium |
M. intracellulare

g 8,000
©
-
] 6.0001 M. ulcerans
N '
2 M. smegmatis [
.é 4,000 M. chelonae
g M. kansasii
2 000! M. marinum [ |

M. genavense

Ottrers PSS —

@8 Homo sapiens @ Animal Environment @@ Lab Unknown

O H£HN16,469NMERFRINTMEEREA

O M. abscessus2&&E WAIF, EUXEM. aviumFIM. intracellulare

O M. abscessusFM. intracellulareZREVHIT AR AURLT, BB 83%F070%IEIKEASEKIR

O REM. aviumfFM. intracellulare EBZRYIANEERXER, M. aviumER T AERIED,, H45.6%EHREBoN, 39.8%3FkEA
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O EEEMT1901EE2023%F, 2011EZRBHELFH

O7F2010581, M. avivmZ&EI0899F (60.8%) , M. abscessus(¥515.6%.
O%RT, M. abscessustE201 1 FESTUEEE, M20118E/922.35%_FFFI20225F/86.6%.
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100%!
Other

Others
3,889(27%) Other  Other  STs
STs STs

80%;

163(1 oy ST5
\ 2,486(17.3%)
173(1 2% 5 60%
176(1 2%) £
2
A7801.3%) : o
1928(.{%%) >" o 40%
Sre —
228(1.6%) P
ST173
307(2.1%) 20%:
ST42 1,458(10.19
39403 7%) (10.1%)
ST560
502(3.5%)
ST63
937(6.5%) — TSGT(339% %
ST81 siv.. ) P A & N ‘tv* \y\‘o &
1,019(7.1%) 1,020(7.1%) W oF W W

OMLSTSORIEEEH 7058, BI=RI9BIESTS5,. ST3FIST33
OM. abscessus, M. chelonaeflM. aviumZFBEINHESRISTHEE ST, BEREESRE
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35



NINTMRARYHER L BRIF

M. abscessus

Sub-Species MLST
[l subsp. abscessus [ ] sTs
. subsp. massiliense D ST-3
[l subsp. bovetii [ st-33
[ ] others B st-63
Sowrce [ sT-422
. Homo sapiens . ST-173
Lfl Environment D ST-56
B Animal W sT144
1 NA B st
W stz
I st481
| | Others

hﬁ.\"’ Tree scale: 0.1 =

M. avium

\{
“reu scolo: 0.05

Sub-Species
. subsp. paratuberculosis
. subsp. avium

Source
Il Homo saplens

Environment

. Animal
. Lab

| NA

MLST
W st

W sra

] sT.53
I s1-183
B s12s0
B sT202
Bl st
W srs7
B sre

B sT1e

| Othors

O M. abscessusB U A=ANTESR, DAXINE=NIF: M. abscessus subsp. abscessus, M. abscessus subsp.

massiliensefIM. abscessus subsp. bolletir,

O X=NIARSASRERE—ERIEURE

O M. avivm=EERENMNEFAER, 25IEM. avium subsp. paratuberculosissOM. avium subsp. avium
O M. avium subsp. paratuberculosisaEIR<F, TM. avium subsp. aviumfE~ ¥ BENESHEMN
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rifamycin
isoniazid
| e

mupIrocin
fusidic_acid
lincosamide

oxazolidinone
aminocoumarin

diamincpynmading

acridine_dye

glycopeptide

noglycoside
Na e

£.1 R

Corresponding drugs
@ rifamycin @D isoniazid @R flucroquinoione @I B-Lactams @ tetracycline @ mupirocin
@ fusidic_acid @I lincosamide @ streptogramin @l oxazolidinone @E® aminocoumarin @l acridine_dye

@D glycopeptide @D fosfomycin triclosan QEEER diaminopyrimidine @M@ aminoglycoside @I macrolide

sulfonamide phenicol pleuromutilin peptide

O HEEF22MARSYBXTHESEE
O REKPVHERE ZHMWHEREE, NEERRANRITERIENM. abscessus
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Virulence Factor Category
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— Growth type 13,134 Newly assembled genomes —
—— Sub-species 3,335 GenBank/RefSeq assemblies —
— Phylogeny 177 Representative strain genomes —|
— Multi-locus sequence typing (MLST) Y 189 Type strain genomes —
(2 7’#
— Pan-genome QQO 7,152 DST records —
— Pan-resistome Q u} 705 MLST pfOﬁlGS —-1
| s 2
— Pan-virulome ~ 5
= [
. @
= ey e
g "\ . o @
N
\
|
\ 7 33,240 Drug resistance genes
i 28 Assaciated drugs
73.315 Virulence factor genes ’ ‘
10 Virulence factor categories 1| LA 1A
«  Overview lables for species, strains,
and DR & VF genes
3 Browse . g - &} Analyze
General analysis and visualization in ; ; :
extend page of species, strains and + Type stram-'based phylogenetic analysis
genes *  MLST profiling

+ DR & VF gene annotation
*  Aquick search box
Q Search * Fouradvanced search modules
(Seach by species, strain,DR gene or
VF gene)

+  MLST profiles for each species

+ Sequences fasta file of gene cluster
@ Download of pan-genome for each species

+ DR & VF gene list

O KHUEEEIBEE

O @S T 177/NTM4Fh

O B 771528 MERHRIERICH

O SURFFISE. BYNRFRLEIMR. ZEERESR.
SHNMAHEREERE
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NTM-DB Gt N

e of Non-Tuberc

Search b "i;': acteria (NTI\f)
5 :

Examples: Mycobacterium avium; GCA_000016005.1; mitrA

o

# Home @ Browse » © MLST Q Search Analysis & Download @ Documentation

Mycot us 9797 strains 125 sequencs lypes
I [e=> ]
*{ 6" /T Mycobsctaaum avium 2518 strans 51 sequence types
Q{ 2 (s ) ’ / - .
lf fo—s ) % ® & Mycobacterum intracebulars 1680 strains 28 sequence types
it y & &)
S 2 s & Mycobactanum ulcerans 511 strains 3 sequence types
= o -
Mycobactanum s/megmatis 253 strains 6 saquencs types
177 16,469 7,152

Species Strains DST Records
‘ Latest News

2023-08-01 Non-Tubarcuious Mycobacteria Database (NTM-DB) version 1.0 was online

f " e 2023-06-10 Added 7,152 drug susceptibiity testing records
) 0 eo*
- e \ » CO 2% Citation and Contact
.

If you have any guestions or would like 1o offer suggestions, commaents, or ropor bugs, please
33,240 74'315 705 1eel free 10 contact Us.

Drug Resistance Genes Virulence Factors MLST Profiles Email: ntmdb@big.ac.cn

https://ngdc.cncb.ac.cn/ntmdb/



https://ngdc.cncb.ac.cn/ntmdb/
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P e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = ==
1

# Home -+ Browse Species !
! O —4% A !
I Show 20 v/ enlrles 2. Download Table 1
1 |
: Species © Taxonomy ID © Type Strain Genome ° Representative Genoma © Risk Group © Growth Type © Number of Strains < :
1 4 v v v v v v !
1 |
| GI18S 102801 2 rapidly !
1 |
1 . , !
I phaaien ‘ - |
1 I
I 2 1 I
1 |
| 3 Sty I
1 I
1 2 rapidly |
1 |
1| M terium chelonge 1774 s X COF DO1GI2R05.1 2 rapidly 1
1 I
| 2 slomdy !
1 |
I ] fowdy |
1 |
I showdy |
1 |
1 t 1 shomdy 1
1 |
I rapidly |
1 |
U |
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O Z4%AmE-overview

¥ Overview of Mycobacterium abscessus

General Information

Taxonomy ID

Type Strain (&

Type Strain Genome

RefSeq Representative Genome &)
Risk Group (@

Growth Type (&

Strain Number

Subspecies

Subspecies Name
M.abscessus subsp. abscessus
M.abscessus subsp. massillense

M.abscessus subsp. boiletii

36808

ATCC 18977, CCUG 20993; CIP 104536; DSM 43491; DSM 44196, Hauduroy L948, JCM 13569, L948; NCTC 13031

GCF 0000691859
GCF D04028015.1

2

rapidly growing mycobacteria

Taxonomy 1D Type Strain Genome
1185650 GCF_000069185.1

K 3 GCF 000239055.1
319705 GCF_003608715.1

Representative Genome

GCF_004028015.1

TMC 154

Strain Number
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¥ Pan-Genome

B! NTM-DB 5k - ¥

O ZRE-ZEEE.

The Pan-Genome section provides a downkad channe! for the pan-genome miormation of this species. You can download the Pan-genome, Core-genome. and Variable-ganome of
the species separatedy

I

|

|

|

B I

Pan-Genome Information 1
|

Genomes Genes Download I

I

Pan.genome 34882 F 3 1

|

Core-genome 2127 & 1

I

Dispensable-genoma 17828 F 3 :

|

Unique-genarm 149 & 1
__________________________________________________ 4

2 =EHER T
O };ﬂ%u FFFENERGRIEER DS
O FtAYRITAEREE
O 1RIEVFDBEIERIEE SN HISSHANI NS NEFHIERLE

MZ5FN=70

——————————————————————————————

TR
TR

LR R g

I YH

Ll

46



N/ NTM-DBjjligisEth-&

O —4RTE

# Home Browse Strains

| Select All | Clear Al

Show Columns D Year ) Country [~ Assembly total length [ GC percentage [ Caontig L50 ' Contig NS5O

View drug susceptibility testing (DST) results >

Show |20 v|entries & Download Table

Accession © Taxonomy © Representative = MLST © Isolation Source © VF Genes © Resistance Genes - osY ©

0566065 1 Mycoboctenium atfenaotium Type strain Genome Rogulation: Phaf: FelA: Idel - -

Others: lsocitrate lyus

Effector delivery systerre FSX 3 E5X- 1 ESXC-50 0
AT-6CFP
Adherence: Antigen 45 HOLA

Nutritional/Nstabolic tactor: Mycobactin

BO0454035.1 Mycobocterim gifvurn Type strain Genoma ST652 - Regulation: PhoP; Ideft RalA antitéotic target alteration: mad; -

Others: lsocirate lyase antitsotic effluc A tap

— e o o e Em Em Em e Em e o e e e Em mm mm Em my

antibictic target protection: RbpA
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' & e
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O —RAE-ALHEERDSTER
I
Fllter of drug class 1
1
; Select Defauit | Select All I
Select Drug Class Aminoglycosides 8 B-lactams [ Chioramphenicols [ Glycopeplides 8 Macralides [ Oxazolidinones ! Quinolones ! Tetracyclines L Others 1
1
Pin Columns Default Plnned | Clear Pinned :
|
1
1
Show 10 vienties | & Downlcad Table 1
|
Aminoglycosides > B-lactams > 1
Specles © Strain © 1
Aminoglycosides Amikacin Capreomycin Streptomycin Tolramycin Cefoxitin Meropenem :
v v v 4 v v v v :
|
Mycabactonum smegrmaths DRR207720 - [S]/(1.453 |-/ (1331) {-1/1431 [S1/(1.882) |
1
Mycobacterium wmegmiatls DRIZOT T - {S}/11.138 || 7 (0928 [-)714313) [S/ [2.338) 1
|
Mycobacter(ium omegmitls RA207722 {S1/§1.138 |<] / (0928} (<] 7 [3.840] [S) / [2338) 1
1
Mycobattesium smegmatls ORR20772 - 1S/ (1.610) [-1/ (0827) /1431 1S}/ {1.653) 1
1
Myrobacterium smegmatis  DRRZ0TT24 [S1/{1610] 11/ 10.928; 3/ 15431] (S} /11.856] :
1
1
|
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W Overview of M.intracellulare: GCF_000277125.1

Organism name

GenBank assembly accession

Representative strain
Type strain
Isolation source

DST

CheckM Contamination
SSU Count

tRNA Count

Genome Size

Coding density

GC content

Contig N50

|
|
|
|
|
|
|
|
|
|
|
|
|
|
1 CheckM Completeness
|
|
|
|
|
|
|
|
|
|
|
|
: Contig L50

Mycobactenum intraceliulare
GCF_000277125.1

No

Yes

Homo sapiens:clinical isolates from a Korean pulmonary patient; male; 84 age; Asan medical center
Not tested

99.94%

0.00%

1

46

5,402,402

91.56%

68.10%

5402402

1

Hﬁj EE lE**‘I:I T

[ == = e e e e - = === - -

| W Resistome !
|

|

1 4 resistance genes found in this strain. :

|

1 Accesslon Gene Name Drug Class Mechanism Coverage Identity 1
|

I Azo3003985 efpA Isonazid;rtamycn antibiotic efx 99.94 870 )

|

1 ARD: 3000816 mirA macrolide penram anitiotic #Mux 100.00 9025 1
I

1 ARO!3000245 RbpA rifamycin antitiotic target protection 93.04 8847 1

|

1 ARO:3000501 rpoB2 ritamycin antitdotic 1arget alteration a7.31 8117 1

— e e e e e e e e e e e e

‘%hgﬁ IE* I=I lu\

¥ Virulome

27 virulence genes found in this strain.

Virulence
Accession Gene Name Factor VF full name VF Category Coverage Identity
VFGOD1811 opC Antigen 85 Aerancs 95.50 84.03
VFGOD1406 WeR 13eR Iron-dependent regulntoe Regulation 99.57 86.72
VFGODZ334 esxM ESX-§ ESAT-le sacrelion nysiam EfMecior dalivery syalam 99.33 85.19
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|
|
I @& Home . Browse Resistance Genes 1
I |
I I
| |
: Show 10 v enfries & Download Table 1
1
: Gene Name © Accussion © Number of Species = Number of Strains + Mechaniym © Drug & :
! . v v v v v !
I I
1 A ARC 3000814 ' G52 antitiotic affiux macrolide:penam !
| |
I I
I RupA ARCF300024 ' )58 NIE0C target protection rifamycin |
| |
I molld AR 300501 ) | ntibotic target alteratior rifamycin 1
I I
1 efnA ARG 300196 1 o anfRtstic offiy lsoniand rifamycn 1
| |
1 ANCIZ') K ARO 302625 24 Aol inactivation aminoglycoside |
I I
| APMT )l ARCr 3007641 \ 604 antibiotic inactivatior aminoglycoside 1
| |
| 16T 14 1 antimote otfluy fucroquinolore !
I |
I I
btV ARD2N0181 " i the ot tetracycline
| |
| |
| ARCr3N 284 14 192 antibaatic inactvation rifamycin 1
I I
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O WHEE: —RAm

o ol i it e il
accession ARO:3000810
Gene Symbol mitrA
Drug Class macrolide penam
Resistance Mechanism antitaotic effiux
Number of species 121
Number of strains peg2
Definition MirA Is a transcriptiona activator of the MirCDE multidrug efflux pump of Netsseria gonorrhoeae.

Alignment Details

L @ A Substitution
1 1 B 7 Substitution
B C Substitution
B G Substitution
s II 1 || m :’M-:'n-'-r\ e
No Substitution
a% | 1 i1
ode 1 | |
o
" 1) ‘I
s M ! . L. Al ll-ll—l.- - | Iﬁ-‘ mEm L ' (B8

= y ™ y v SORARS Y v vy -y '
A A AT T A A AR AT AT T O CAAT TR ACC oA AR T O R AT A T L A TR Y T T Gt A A A TR T SO T A OO AT N AAACL T TR AATOCCAASOECYOATACACAT TATTACGACEEARCASCRRY T 1°<

Substitution Frequency

Reference Nucleotide

R s
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1
I’ Home Browse Virulence Genes

Show jpii: entries & Download Table

Gene Nome © Accession © Number of Species © Number of Strains ¥ Virulence Factor © Virulence Factor Category ©

<
q
-
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1 relA

VFDB accession VFG001826
Gene Symbol relA
GenBank accession NP_2170%2
Virulence Factor RelA

VF Category Regulation
Number of species 154
Number of strains 10283
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