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INSTALLATION AND RUNNING NTMSEQ

Optimized for short-read sequencing data (lllumina)

Requirements

Linux-based system (e.g. VM, wsl,...)

* Basic command-line experience
* Conda (e.g. miniconda) or mamba for faster installation
Steps
« Connect to a linux-based system (e.g. to a VM via putty)
« Download repository (wget)
« Install required tools: $ bash Installation_NTMseq.sh
* Install databases: instructions at github
* Configure your analyses: in NTMseq.config
¢ Run analyses: S bash starter NTMseq.sh NTMseq.config
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Whole-genome sequencing analysis
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by Margo Diricks

NTMseq is for Research Use Only!

NTMseq
Whole genome sequencing analysis
of non—tuberculous mycobacteria
by Margo Diricks




CONNECTION TO A LINUX BASED SYSTEM

Research Center Borstel
Leibniz Lung Center

@
Category:

—| Session
Logging

— Terminal
Keyboard
Bell
Features

— Window
Appearance
Behaviour
Translation

+ Selection

Colours

— Connection
Data
Proxy
Telnet
Rlogin

+- SSH

Serial

About

Basic options for your PuTTY session

Specify the destination you want to connect to

Host Name (or IP address) Port
my-machine1 22

Connection type:

(ORaw () Telnet ()Riogin @ SSH () Serial
Load, save or delete a stored session
Saved Sessions
Load
Save
Delete
Close window on exit:
(OAways ()Never € Onlyon clean exit
Help Dpen Cancel

&® My-machinel

16 threads, 47 Gb RAM

(base) mdiricks@my-hostname:~$ mkdir NTMseq

. (base) mdiricks@my-hostname:~$ cd NTMseq

(base) mdiricks@my-hostname:~/NTMseq$ wget https://github.com/ngs-
fzb/NTMseq/archive/refs/heads/main.tar.gz && tar -xzf main.tar.gz

(base) mdiricks@my-hostname:~/NTMseq$ cd ./NTMseq-main/installation

(base) mdiricks@my-hostname:~/NTMseq/NTMseg-main/installation$ bash Installation_NTMseq.sh

& 0 Y
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T NTMseq  Public £ EditPins - & Watch 0 install env "NTMseqg multigc™ \
bi o;o'\da' & fascqu-’\ 12.1 \ f command -v mamba >/dev/null 2>&l:; then
e X 5 = | g CONDA_CREATE_CMD="man
bioconda: :multigc=1.34
¥ main ~ ¥ 1Branch © 1Tag Q Gotofile T Add file ~ <> Code ~
;nsta.‘.;_env "NTMseq segkit" \ alling x
{ v mdiricks Add files via upload 6604cfd - 2 minutes ago {0 26 Commits bioconda::seqkit=2.13.0 \
) nda-fo ::pigz=2.8 P : :
CORART =R IAGE If mamba is installed, it will
il i 5 ped .
I config Add files via upload 2 minutes ago \ be USEd,’ otherW|se, conda
B db Adid filac yia inlaad 4 hours ago will be used.
i i — = . " » |. i
W installation & Installation_NTMseq.sh . 9 > |install env "NTMseq ni® \
| logo Add files via upload 2 days ago biocondas::fastanis=l,34
I scripts Create test.txt 2 days ago install env {seq_kraken2" \
bioconda: :kraken2=2.17.1 \
D LICENSE Initial commit 2 days ago bioconda: :krona=2.8.1
D README.md Update README.md 32 minutes ago
NTMseq2 post-installation checks

Started: 2026-04-24 12:39:09
Generated by: Installation_NTMseq.sh (v1.1.9)

After installation, check

. CHECK: multiqc version
logs_NTMseq_install TIME : 2026-04-24 12:39:09

CMD : conda run -n NTMseq multigc multiqc --version

1 multiqc, version 1.34

STATUS: OK

Name v~  Anderungsdatum Ty GroBe
J

CHECK: segkit version

TIME : 2026-04-24 12:39:22

|=] checks_20260424_115842.log e e Ferroorent B P | M : conda run -n NTMseq_segkit segkit version
J installation_20260424_115842.log 24.04.2026 12:40 Textdokument 167 KB seqkit v2.13.9
STATUS: OK
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INSTALLATION OF NTMSEQ £ I & Tt

NTMseq
Whole genome sequencing analysis
of non-tuberculous mycobacteria
by Margo Diricks

[2026-05-03 19:29:33] INFO: Using mamba for environment creation.

Installation_NTMseq.sh
Version 5 dhodlo@)
Started : 2026-05-03 19:29:33
Log dir : /home/mdiricks/NTMseq/NTMseq—-main/installation/logs_NTMseq_install
Install log : /home/mdiricks/NTMseq/NTMseq-main/installation/logs_NTMseq_install/installation_20260503_192933.1l0g
Check log : /home/mdiricks/NTMseq/NTMseq-main/installation/logs_NTMseq_install/checks_20260503_192933.1log

[2026-05-03 19:29:33] INFO: This script installs the required tools for NTMseq2 using mamba.
[2026-05-03 19:29:33] INFO: Each tool is installed in a separate environment to reduce dependency clashes.
[2026-05-03 19:29:33] WARNING: Pinned versions are used for reproducibility and may not be the newest available releases.

[2026-05-03 19:29:33] Installing NTMseq_multiqc

CANECT G
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* Problems to install some of the tools = have a look at the tools original website

* Ask ChatGPT or Claude

« Often specifying specific compatible versions of tools and depencies and/or specifiying order of
channels can fix the problem

» Example: conda create -n NTMseq_NTMprofiler bioconda::ntm-profiler=0.8.1 —y was not working
on my WSL

« conda config --add channels defaults \
conda config --add channels bioconda \
conda config --add channels conda-forge\
conda config --set channel_priority strict\
conda create -n NTMseq_NTMprofiler -c conda-forge -c bioconda -c defaults ntm-profiler=0.8.1
python=3.12 htslib=1.21 -y
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INSTALL DATABASES

* https://github.com/ngs-fzb/NTMseq

3.D load required datab

1. Note: Some databases are large (>50 GB) and must be downloaded in a location with enough storage space.
Taxonomy

1. Kraken 2: [https://benlangmead.github.io/aws-indexes/k2] --> choose your preferred database, depending on the space you have available

TLDR: wget https://genome-idx.s3.amazonaws.com/kraken/k2_pluspf_16_GB_20260226.tar.gz && tar -xvzf k2_pluspf_16_GB_20260226.tar.gz

3. Krona: [https://github.com/marbl/Krona/wiki/KronaTools]

TLDR: conda run -n NTMseq_kraken2 ktUpdateTaxonomy.sh /path/to/krona-db
Typing

1. MLST via SRST2: [https://github.com/katholt/srst2]

This database is updated automatically when running the pipeline. However, due to a recent change in data access policy at pubMLST
[https://pubmist.org/change-data-access-policy], only ST types and profiles submitted up to December 2024 will be reported. For the newest
ST types, please submit your assemblies directly to the pubMLST website, after login. Alternatively, download the latest database via
instructions mentioned at https://github.com/MDU-PHL/mlstdb.

Currently, MLST typing is only available for M. abscessus
Resistance prediction

1. NTM-Profiler: [https://github.com/jodyphelan/NTM-Profiler]

TLDR: cd into folder where you want to install database; conda run -n NTMseq_NTMprofiler ntm-profiler update_db

3. AMRFinder: [https://github.com/ncbi/amr/wiki/Upgrading#database-updates]

TLDR: conda run -n NTMseq_NTMprofiler amrfinder_update -d </database_directory>
Plasmid prediction

1. Custom plasmid database: [https://ccb-microbe.cs.uni-saarland.de/plsdb/plasmids/]

You can download the full PLSDB plasmids database or a subset thereof (e.g. only those of mycobacteriaceae) via APL. You will need to create
multi-fasta file containing all plasmids.

Alternatively, use the pre-downloaded multi-fasta file of 208 mycobacteriaceae plasmids that can be found in this repository (db folder):
2023_11_03_v2_PLSDB_mycobacteriaceae_208plasmids.fasta

Optional:

2. Platon: [https://zenodo.org/search?page=18&size=208tg=conceptrecid:33496518&all_versions&sort=-version] or
[https.//github.com/oschwengers/platon#database]
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iTn NTMseq  Public 52 EditPins - & Watch 0 NTMseq / scripts / (5
Y mdiricks Add files via upload
i 50 to fi T
¥ main ~ ¥ 1Branch © 1Tag Q Gotofile Add file ~ - e E——
- ..
- iri i 0dcfd - 2 minut o T i
(_+ mdiricks Add files via upload 6604cfd - 2 minutes ago {0 26 Commits [ Exiract fosta_from, multitastash P ——
= MashDistance_to_groups.R 3 upload
I config Add files via upload 2 minutes ago o
[ PLSDB_to_SRST2_dbsh Add files via upload
il vk '
i db Add files via upload 4 hours ago [ Query,pasmids, piscbapipy it s v ugiosd
M installation Add files via upload 5 minutes ago D) customDB_to_SRST2 dbish Add files via upload
i [ guess-encoding.py s via upioad
| logo Add files via upload 2 days ago
[ kraken_parse_results.v2.0.0.p! Add files via upload
: foao oo >
I scripts Sa— | [ starter Assemble_usingShovillsh Add files via upioad
D LICENSE Initial commit 2 d&‘,’S ago [} starter MLST_SRST2.sh Add files via upload
[ starter_Mashtreesh Add files via upload
D README.md Update README.md 32 minutes ago
L Add files via upload

starter_NTMseq.sh Add files via upload

starter_PLSDB_SRST2.sh Add files via upload

Run analyses: $ bash starter_NTMseq.sh NTMseq.config S
[ starter_amrfinder.sh Add files via upioad
[) starter_customDB_SRST2.sh Add files via upload
[ starter_fastANLsh Add files via upload

orchestrates the execution of multiple subscripts D) st At

[ starter_fastp.sh Add files via upload
[ starter kraken2.sh Add files via upload
D starter_multigcsh Add files via upload
D starter_plasmidspades.sh Add files via upload
[ starter_subsampiing.sh Acd files via upload

j 9 | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)
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iTr NTMseq  public 2 EditPins ~  ® Watch 0
NTMseq / config / (@
P main ~ P 1Branch © 1Tag Q Gotofile T Add file ~ () mdiricks Update NTMseq.config
(» mdiricks Add files via upload 6604cfd - 2 minutes ago  ¥X) 26 Commits i
[
] config R ploac - s S > | [ NTudseqeonfig
W db Add files via upload 4 hours ago
M installation Add files via upload 5 minutes ago BNTMseq.conﬁg £ B
B logo Add files via upload 2 days ago 1 I%'*H/usr/bin/env bash
2 #version=v1.0.0
I scripts Create test.txt 2 days ago 3
- 4464444488448 4 5544040404584 4544E855488444
[ LICENSE Initial commit 2 days ago 5 ### NTMseq configuration
e 6 fisdtdsssasdd s iidsadsdssiiasisssisssissstissd
(3 READMEmd Update README.md 32 minutes ago = # This config file is mandatory.
8 #NTMseq is for Research use only!
Run analyses: $ bash starter_NTMseq.sh .. /confiz/NTMseq.config 10 [J#ssssrsssssdssbebbbasissibaRRbasstdisnssttssng
11 ### Input / Output - REQUIRED
12 AR AR AR R RS RS H AR AR A AR AR AR AR
13
14 # Path to the folder containing the NTMseq scripts
15 PATH scripts="/path/to/NTMseq/scripts"
16
17 # Path to folder containing input FastQ files
18 PATH_fastQ="/path/to/FastQ
39 #Note: Output folders and result files are named using only
20
21 # Path to folder where results will be written
22 PATH output="/path/to/NTMseqg/Results"
o2

? A &
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iTr NTMseq  public 2 EditPins ~  ® Watch 0
NTMseq / config / (@
P main ~ P 1Branch © 1Tag Q Gotofile T Add file ~ () mdiricks Update NTMseq.config
(» mdiricks Add files via upload 6604cfd - 2 minutes ago  ¥X) 26 Commits i
[
(] config R load - s S > | [ NTudseqeonfig
W db Add files via upload 4 hours ago
I installation Add files via upload 5 minutes ago
| logo Add files via upload 2 days ago BNTMSEQ‘COI‘Iﬁg 2 E]‘
) i 24 [t FF A F A A RS A AR AR A S SR A F R H R AR A HHFHHEHFFHHEHH
0 waipts et e s 500 25 L(#Mﬁ Species / genome / assembly settings - Can be left default
D) UCENSE Iniitial commit 2 days ago 26 A R A TR A AR TR A AR A A AR AR A AR AR AR AR AR AR AR AR 4R
27
() READMEmd Update READMEmd 32 minutes ago 28 # Species name used by selected downstream analyses (if you don’t
29 species="Mycobacteroides abscessus"
30
Run analyses: S bash starter NTMseq.sh ../confiz/NTMseq.config 31 # Expected genome size in Mbp format only (Examples: 5M, 5.1M)
32 genome_size="5.1M"
33
34 # Assembly mode
35 ass="skesa"
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T NTMseq  Public

£ EditPins ~ & Watch 0

Research Center Borstel
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NG conTiGL

NTMseq / config / (@

P main ~ P 1Branch © 1Tag Q Gotofile T Add file ~ () mdiricks Update NTMseq.config
- e Name
(" » mdiricks Add files via upload 6604cfd - 2 minutes ago  ¥X) 26 Commits
.
Sl lead 2
config " — P | ) NTMseqcontig
db Add files via upload 4 hours ago

|

]

I installation Add files via upload
1]

logo Add files via upload
I scripts Create test.txt
Y UCENSE Initial commit
(3 READMEmd Update README.md

5 minutes ago
2 days ago
2 days ago
2 days ago

32 minutes ago

Run analyses: S bash starter NTMseq.sh

confiz/NTMseq.config

FERRARERER BRI AR BRI RIS
### Analysis switches
FREFFFEARARFAERRAREFEAR AR EFERREARARRREARAFS
# Allowed values: Yes or No

#Quality control
Do_multige=

FastQ files

#Subsampling of high-coverage reads
Do_subsampling="Yes"
cov=100 # Coverage to which samples will be downsampled

#FastQ preprocessing (e.g. adapter trimming, removal of low guality bases)
Do_fastp="

#Contamination detection (Reguires path to databases to be specified at bottom of this config!!)
Do_kraken2= P

#NTM species and resistance detection
Do_NTMprofiler= s"
#Database required, see https://github.com/ngs-fzb/NTMseq and set path to database below!!

Yes

#M. abscessus MLST typing
Do MLST fastQ="Yes"

#Assembly with shovill (includes downsampling to cov 100x and adapter trimming)
Do_assembly="Yes"

#Check average nucleoctide identity between your sequence and a r
Do_fastANI="No" #Against one reference, which needs to be specif
Do_fastANI AllagainstAll=

eference or between all your sequences
3 in the "databases" section of this config

’”r4;5 'z, '/-\\\
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iTr NTMseq  public 2 EditPins ~  ® Watch 0
NTMseq / config / (@
P main ~ P 1Branch © 1Tag Q Gotofile T Add file ~ <> Code ~ () mdiricks Update NTMseq.config
(» mdiricks Add files via upload 6604cfd - 2 minutes ago  ¥X) 26 Commits i
[
(] config R load - " S > | TT——
I db Add files via upload 4 hours ago
I installation Add files via upload 5 minutes ago
| logo Add files via upload 2 days ago BNTMSEQ-ConﬁQ 2 ml
. 87 #4455 4454454 F R FEFF4FFFEFH3FFRE4544
0 saripts Creale testbe 2oy 200 88 ### General settings - Can be left default
O LICENSE Initial commit 2 days ago 89 FRAFFARRARAFRE AR AR ERFERA AT AR AR R AR AA RS
90
3 READMEmd Update README.md 32 minutes ago 91 # Number of CPUs
92 cpu=8 #Note: To check available resources: $nproc; $(lscpu |
93
Run analyses: S bash starter NTMseq.sh ../confiz/NTMseq.config 94 # Temporary directory (where temporary files are generared b
95 PATH_ tmp="$HOME/tmp"
96
97 —|# Read suffixes
98 # Leave BOTH empty for auto-detection from FASTQ filenames.
99 # Or set both manually, e.g.: Fw="_R1" and Rv="_R2" or Fw="_
100 Fw=""
101 Rv=""

v ’—;,\ 'z, './—\
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iTr NTMseq  public 2 EditPins ~  ® Watch 0
NTMseq / config / (@

P main ~ P 1Branch © 1Tag Q Gotofile T Add file ~ <> Code ~ () mdiricks Update NTMseq.config
(» mdiricks Add files via upload 6604cfd - 2 minutes ago  ¥X) 26 Commits i

[
M config — e Seiiiatas > | [ NTMseqconfig
I db Add files via upload 4 hours ago
I installation Add files via upload 5 minutes ago
| logo Add files via upload 2 days ago
B scripts Create testixt # 44445554444 FFFF 3453554438483 4459 0554504000000 0FF40ARFFFFA44FFFEEA303FFFF85F350 00084444

### Conda environment names - Can be left default if installed with Installation NTMseq.sh
O ucense Initial commit iad st sttt i s ittt it it s i R
t# Only required if the corresponding module is set to Yes.

(3 ReADMEmd Update READMEmd

conda_env_fastANI=
conda_env_kraken2=
conda_env_SRST2="NTL
conda_env_NTMprofiler="1
conda_env_shovill="NTM
conda_env_mashtree="1 1
conda_env_AMRfinder="NTMse
conda_env_abricate="NT
conda env_ spades="NTMs

Run analyses: S bash starter NTMseq.sh ../confiz/NTMseq.config

¥
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>
>
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iTr NTMseq  public 2 EditPins ~  ® Watch 0
NTMseq / config / (@
P main ~ P 1Branch © 1Tag Q Gotofile T Add file ~ <> Code ~ () mdiricks Update NTMseq.config
Name
(» mdiricks Add files via upload 6604cfd - 2 minutes ago  {X) 26 Commits
[
] config R ploac - s S > | [ NTudseqeonfig
I db Add files via upload 4 hours ago
I installation Add files via upload B NTMseqconfig % E3
N ’ 122 e #5543 545545544545 FF45HEFE454FAE434FHF44EES
I Add file: upl
. logo i 123 ### Databases
B ok reteiaiii 124 FHEF AR AR SRS R AR RHAA AR AHAAEEHS
i il “# Only required if the corresponding module is set to Yes.
O ucense titial Gortiimet ##Contamination detection
db_kraken2= I kral
() READMEmd Update README.md db_krona="/p

##plasmid detection

db_custom SRST2=" 11
133
134 db_platon="/path/to
135
136 ##Resistance gene detection
137 db_AMRfinder="/path/to/AM db"
138
139 ##Average nucleotide identity calculation
140 fastANI ref=""
141
142 ##Database for abricate (e.g. "vidb" for virulence)
143 db_abricate="vfdb"
144
145 #Database for pubMLST - this database will be automatically downlcaded in the folder you specify below
146 db MLST SRST2="/pa 0 st _Mab"
147

Run analyses: S bash starter_NTMseq.sh ../confiz/NTMseq.config

Lot ™ ™ FN
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RUN ANALYSIS

(base) mdiricks@my-hostname:™$
(base) mdiricks@my-hostname:~$ mkdir NTMseq

(base) mdiricks@my-hostname:~S$ cd NTMseq

(base) mdiricks@my-hostname:~/NTMseq$ wget https://github.com/ngs-
fzb/NTMseq/archive/refs/heads/main.tar.gz && tar -xzf main.tar.gz

(base) mdiricks@my-hostname:~/NTMseq$ cd ./NTMseg-main/installation

(base) mdiricks@my-hostname:~/NTMseq/NTMseg-main/installation$ bash Installation NTMseq.sh

(base) mdiricks@my-hostname: cd ~/NTMseq/NTMseq-main/scripts

(base) mdiricks@my-hostname: bash starter NTMseq ../config/NTMseq.config

i | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)
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NTMSEQ

« Quality control of reads Path/to/output_folder (specified in config file)

~

e Trimmi ng () Name v Anderungsdatum Typ

. Abricate 27.04.2026 07:59 Dateiordner
* Downsampling

AMRFinder 27.04.2026 07:59 Dateiordner
¢ Contam|nat|0n deteCtlon Assemblies 27.04.2026 01:50 Dateiordner
. . . tomDB_SRST2 27.04.2026 07:41 Dateiordner
* (Sub)species determination customBe. sierordner
fastANI_AllagainstAll 27.04.2026 01:54 Dateiordner

 Strain typing (MLST)

FastP 26.04.2026 23:23 Dateiordner
° Assembly FastQ_subsampled 26.04.2026 23:22 Dateiordner
kraken2 27.04.2026 00:00 Dateiordner
[ ]

Tree (Dendrogram) logs 27.04.2026 07:59 Dateiordner
e Genome S|m||ar|ty estimation (AN|) Mashtree 27.04.2026 01:54 Dateiordner
. L. MLST_SRST2 27.04.2026 00:23 Dateiordner

 Resistance prediction
MultiQC 26.04.2026 23:16 Dateiordner
* Virulence prediction NTMprofiler 28.04.2026 13:08 Dateiordner

* Plasmid prediction

nnnnnnn

Plasmidspades

Platon

27.04.2026 06:51

27.04.2026 07:58

Dateiordner

Dateiordner
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* Quality control of reads =
(J Name ¥ Anderungsdatum Typ
* Trl mmi ng Abricate 27.04.2026 07:59 Dateiordner
° Down sam p I | ng AMRFinder 27.04.2026 07:59 Dateiordner
. . . Assemblies 27.04.2026 01:50 Dateiordner
* Contamination detection )
customDB_SRST2 27.04.2026 07:41 Dateiordner
* (Sub)species determination fastANI_AllagainstAll 27.04.2026 01:54 Dateiordner
. . FastP 26.04.2026 23:23 Dateiordner
 Strain typing (MLST)
FastQ_subsampled 26.04.2026 23:22 Dateiordner
° Assembly kraken2 27.04.2026 00:00 Dateiordner
logs 27.04.2026 07:59 Dateiordner
* Tree (Dendrogram)
Mashtree 27.04.2026 01:54 Dateiordner
« Genome similarity estimation (ANI) MLST_SRST2 27.04.2026 00:23 Dateiordner
o ReSIStanCE predlctlon MultiQC 26.04.2026 23:16 Dateiordner
NTMprofiler 28.04.2026 13:08 Dateiordner
* Virulence prediction Plasmidspades 27.04.2026 06:51 Dateiordner
° Plasmid prediction Platon 27.04.2026 07:58 Dateiordner

nnnnnnn
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NTMSEQ: FASTQC/MULTIQC | & Tt

@ Multiac

\ 4

h" info.txt

So 26. Apr 23:11:22 CEST 2026
N ek Version script: 1.0.1
O_libx_R2_fastqc.zip .

fastqc version: FastQC v0.12.1

+ O_libx_R1_fastqc.zip

S N_libx R2.fastqczip multigc version: multiqc, version 1.34

= N_libx R1 fastqc.zip Input files: path/to/Tutorial_Mab

O P Output files path/to/Tutorial_Mab/MultiQC
= M_libx_R1_fastqc.zip

R Amount of threads used: 8

= L_libx_R1_fastqc.zip Conda environment: NTMseq_multigc

S g All result folders contain an info file with e.g. the version of the tool used

1

K_libx_R1_fastqc.zip

J_libx_R2_fastqc.zip

J_libx_R1_fastqc.zip

1

I_libx_R2_fastqc.zip

I_libx_R1_fastqc.zip

' H_libx_R2_fastqc.zip

= H_libx_R1_fastqc.zip

!ﬂ multiqe_data

multiqc_plots

7 X . .
/) AN A \
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Research Center Borstel

NTMSEQ FASTQC/MULT'QC eC(SC Leibniz Lung Center

[ P
NG ConTHGL

B MultioC

G | Statisti 64—70% ~1M
multige  [Sereeerte % |

IO Copy table || m Configure columns ] | Scatter plot H & Violin plot “ Exps’a; CSV.. | Showing "%/, rows and 4/ columns. r + Summarize table

A 4

- 1
multhc_report.htmll Sample Name Dups GC Median len Seqgs

= O_libx_R2_fastqc.zip H_libx_R1 17.0% 63.0% 301bp 09M

~ 0_libx_R1_fastqc.zip H_libx_R2 11.9% 64.0% 301bp 09M
" . I_libx_R1 204% 63.0% 301 by 11M

= N_libx_R2_fastqc.zip ks B

I libx R2 155% 64.0% 301bp 11M

= N_libx_R1_fastqc.zip

H 2 i - Per Sequence Quality Scores  u—m— | @ —_ DU

= M_libx_R2 faSth.le Sequence Quality Histograms — eum— @ e q y Adapter Content [] Per Base N Content  eummrs o Sequence Length Distribution

= B The mean quakity vaus acrass each bise postion i the sead. St SRty W o s L S A e S B R of i seen each of the = = The distibution of fragment sizes {tead lengihs) found. See the E4stOC helg

A tipue;saismcesat sach pedfikin e percentage of base cals at sach pasition for which a0 was caled.
+ Sammarine ot || & Esport * Somonacae o |8 Brpor - + + port. |

= M_libx_R1_fastqc.zi FastQC: Mean Quality Scores FastQC: Per Sequence Quality Scores efsitnbeiluved |5 il e s e lera Bt BT

= =AE q P i Qulity 16 ines FastQC: Adapter Content FastQC: Per Base N Content qeIE e

» N & sample-adapter combinations 16 fines

_

= L_libx_R2_fastqc.zip h

= L_libx_R1_fastqc.zip

= K_libx_R2_fastqc.zip

centage N-Count

= K_libx_R1_fastqc.zip :

= J_libx_R2_fastqc.zip % — - - —

2= J_libx R1_fastqe.zip '
- . FastQC: Status Checks
=] |_|IbX_R2_f35th.le — |..1 mUIt'qc faﬁqc\ j 16 samples

= |_libx_R1_f : x
- I x- - anqc ZIp smn\o F\Im:ml e Wpe Enmm ruulg:ﬂ:ura:ns«u:nlmunu m: m.l wsuml«wmwm \b:sx un:m h:u por_se;
oy assm 6 BBLOZL 298645 30Lpass IM warn H_libx R2 -
= A = 035301 3 7959348 2904802 Oipass  fadl pass
= H_libx_R2_fastqc.zip O smanmas ol 4 o
G mmoeweam  mipw a4 —
e g
~ H_libx_R1_fastqc.zip i rmiamaiey  oMat | swoa e e e
Nox_Ki_ e REELE T = it R~
o e e
multiqc_data | OB o ione  Siom e o LR~
N RN I 82 Comrtinge | I ANy G001 6 Te s itheer e e
©_Ibx_R10_ix_R1ConventioSanger /1l 1469686 2136 Mbj 031158 64 78.72032 1455921 151 pass pass pass
Ryt it oo e HE R ey o

multiqc_plots

Per base sequence content
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NTMSEQ

Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

* Plasmid prediction

D Name

Abricate
AMRFinder
Assemblies
customDB_SRST2

fastANI_AllagainstAll

FastP

FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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NTMSEQ: FASTP

Research Center Borstel
Leibniz Lung Center

FastP

,'_';" Phred_scoring_scale.txt

B O.html

A 4

B N.html
M.html
Lhtml
K.html
B J.html
.';” info.bd
B Ihtml

B H.html

Summary

General

fastp version:

sequencing:

mean length before filtering:
mean length after filtering:
duplication rate:

Insert size peak:

Before filtering
total reads:

total bases:

Q20 bases:

Q30 bases:

Q40 bases:

GC content:

After filtering
total reads:

total bases:

Q20 bases:

Q30 bases:

040 bases:

GC content:

1.3.2 (https://github.com/OpenGene/fastp)

paired end (301 cycles + 301 cycles)
297bp, 298%bp

293bp, 230bp

0.002787%

445

1.865654 M

556.295675 M

415.746159 M (74.734746%)
318.185050 M (57.197110%)
0 (0.000000%)

€4.061654%

1.590404 M

464.336385 M

370.533258 M (79.789862%)
290.128928 M (62.475761%)
0 (0.000000%)

64.076371%

Filtering statistics

readl: quality Afrer filtsring: readl: guality

quality

A 4

FastQ

nnnnnnn

= H_libx_R1.fastq.gz_fastp_R1.fastq.gz
= H_libx_R1.fastq.gz_ fastp_R2.fastq.gz
= |_libx_R1.fastq.gz_fastp_R1.fastq.gz

= |_libx_R1.fastq.gz__fastp_R2.fastq.gz

Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)

By default
* Adapters are trimmed
* Low quality bases are trimmed from end
e --cut_tail
e --cut_tail_ window_size 1
Can be changed in scripts/starter_fastp.sh
Change path to fastQ in NTMseg.config if you
want to use the trimmed fastQ files as input
for other tools



NTMSEQ

Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

* Plasmid prediction

D Name

Abricate

AMRFinder
Assemblies
customDB_SRST2
fastANI_AllagainstAll

FastP

FastQ_subsampled

kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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NTMSEQ: DOWNSAMPLING (SEQKIT) | @ It

* Coverage depth = how many times, on average, each base
_ NxL
of a genome has been sequenced () = G

C = expected average coverage
N = Total number of reads (2x when
paired-end reads)

:' > > [ 3 L = read length

Consensus genome sequence

— L, — _
Coverage -~ < > ., > G = genome size

(depth) e > D B

1 _ ‘ 4 T > 4

<< 7 > " : > >
! ! '
4x 3X 5x
Average coverage ~ 4x Recommended target coverage per isolate:

~50x-100x (lllumina/nanopore)
~15-30x (PacBio HiFi)
—» = Forward Sequence read

<«—— = Reverse Sequence read
If >300x = downsample

% 24 | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de) ‘§ j. ﬁ%@ |
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NTMSEQ: DOWNSAMPLING g ¢

N v Ander T
(J Name nderungsdatum yp o FastQ_subsarnpled

Abricate 27.04.2026 07:59 Dateiordner &/ SampleSet readstats.txt
AMRFinder 27.04.2026 07:59 Dateiordner o= O_libx_R2.fastq.gz
Assemblies 27.04.2026 01:50 Dateiordner o= O_libx_R1.fastq.gz
customDB_SRST2 27.04.2026 07:41 Dateiordner o= N_libx R2.fastq.gz
fastANI_AllagainstAll 27.04.2026 01:54 Dateiordner W LBbx Bifastg gn

@ M-subsampled_R2.fastq.gz
FastP 26.04.2026 23:23 Dateiordner

@= M-subsampled_R1.fastq.gz
FastQ_subsampled —_— S >

@ L-subsampled_R2.fastq.gz
kraken2 27.04.2026 00:00 Dateiordner

&= L-subsampled_R1.fastq.gz
logs 27.04.2026 07:59 Dateiordner &8 K libx R2 fastq.gz
Mashtree 27.04.2026 01:54 Dateiordner o= K libx_R1.fastq.gz
MLST_SRST2 27.04.2026 00:23 Dateiordner @ J-subsampled_R2.fastq.gz
MultiQC 26.04.2026 23:16 Dateiordner @ J-subsampled R1.fastq.gz
NTMprofiler 28.04.2026 13:08 Dateiordner = I-subsampled R2 fastq.gz
Plasmidspades 27.04.2026 06:51 Dateiordner W Frubsampled s 0=

@ H-subsampled_R2.fastq.gz
Platon 27.04.2026 07:58 Dateiordner

ﬁ.? ; T N N
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‘ ’ Research Center Borstel
NTMSEQ Leibniz Lung Center

« Quality control of reads ~
Q y (J Name ¥ Anderungsdatum Typ
o Tri mming Abricate 27.04.2026 07:59 Dateiordner
o Downsa m p|lng AMRFinder 27.04.2026 07:59 Dateiordner
Assemblies 27.04.2026 01:50 Dateiordner
¢ Contamlnatlon deteCtlon customDB_SRST2 27.04.2026 07:41 Dateiordner
FastP 26.04.2026 23:23 Dateiordner
* Straln typlng (MLST) FastQ_subsampled 26.04.2026 23:22 Dateiordner
o Assemb|y kraken2 27.04.2026 00:00 Dateiordner
logs 27.04.2026 07:59 Dateiordner
* Tree (Dendrogram) ,
Mashtree 27.04.2026 01:54 Dateiordner
* Genome similarity estimation (ANI) MLST_SRST2 27.04.2026 00:23 Dateiordner
. .. MultiQC 26.04.2026 23:16 Dateiordner
* Resistance pred|ct|on
NTMprofiler 28.04.2026 13:08 Dateiordner
* Virulence prediction Plasmidspades 27.04.2026 06:51 Dateiordner
. . .. Plat 27.04.2026 07:58 Dateiord
*  Plasmid prediction wen e

nnnnnnn
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Research Center Borstel

NTMSEQ: CONTAMINATION (KRAKEN?Z2) et o Leibniz Lung Center

[ P
NG conTiGL

kraken2 T : - —
i n mm——>  Mycobacteroides abscessus| <>
——r B )
B H.krona.html PR
gl i Count: 902859
H.report = Unassigned: 817649
: Taxon: 36809
B I.krona.html Rank: species
I.report 100% of
. . Mycobacteroides
L info.xt
L info_kraken_summary.td 98% of
Mycobacteriaceae
B Jkrona.html
) 98% of
-report Corynebacteriales
B Kkrona.html
98% of
K.report Actinomycetia
@ kraken summary.tsv i
- -1 98% of
B Lkrona.html | il | Actinobacteria
g 3 0/ . P
0 <
L <2-15%: OK! <2%: OK!
report 98% of
>80%: OK! <5%: OK! Terrabacteria group
n M.krona.html - - - -
Species_|
M.report [Mycobac Species_  Species_ Species_| Species_ nonMycd Genus_m 98% of
L Unclassifi fUnclassifi Total_rea Human_pjBacteria_ ferium_p Species_ other_ma other_ma Myco_m| Myco_m _max_pe] Genus_m Genus_m| Genus_max_ ax_nonM | Bacteria
n Nk html SamplelD| ed_perc Jed_reads ds erc perc erc Species perc X X_perc ax ax_perc Species_nonMyco_max rc ax ax_perc | nonMyco  yco_perc
-Krona.htm H 1.33 12389 932827 0 98.66 0.31 :teroidesal 96.79 acteriumc 0.16 :teroidesa 96.79 Pluralibacter gergoviae 0.01 fcobacteroi 97.12 | Nocardioides  0.03
I 1.2 12710 1055454 0.01 98.79 031 cteroidesa 96.97 acteriumc 0.18 cteroidesa 96.97 Streptomyces sp. SGAIr0924 0.01 |cobacteroi 97.29 | Nocardioides 0.03 97% of
N_report J 1.28 13982 1092223] 0.01 98.71 0.33 :teroidesal 96.86 acteriumc 0.18 :teroidesa 96.86 Nocardioides sp. KUDC5002 0.02 |Jcobacteroi 97.19 | Nocardioides 0.04 Root
K 1.88 20090 1070201 0 98.11 1.03 teroidesal 95.33 cteroidesc 0.19 teroidesg 95.33 Nocardioides sp. CF8 0.02 |cobacteroi 95.69 | Nocardioides  0.05
. 0O.krona.html L 0.28 8257 2904664 0 99.72 99.17 teroidesal 0 acteriumct  52.78 acteriumc| 52.78 Nitrososphaera viennensis 0 Jcobacterit  99.17 Homo 0
M 133 12389 932827 0 98.66 0.31 teroidesa 96,79 acteriumc 0.16 teroidesa 96.79 Pluralibacter gergoviae 0.01 [cobacteroi 97.12 | Nocardioides  0.03
0-feP0rt N 1.12 15447 1376793 0 98.86 0.01 :teroidesal 98.11 cteroidesc 0.05 :teroidesa 98.11 Gordonia virus Lucky10 0 |cobacteroi 98.31 | Fromanvirus  0.01
0 2.16 31692 1469686 0 97.84 97.37 teroidesal 0.02 acteriumm 38.06 icteriumn] 38.06 = Pseudomonas entomophila 0.01 J/cobacteric 97.37 |Streptomyces 0.03 < 5%: O K !

Lt N O\
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NTMSEQ: CONTAMINATION (KRAKEN2) ; | & Tttt

* Nice to detect contamination but needs to be interpreted with caution for mycobacteria

. ~70% mycobacterium

/I\ b
R

H. huttiense

el . . .
- Herbaspirillum huttiense
M. chimaera . o 4% Contamination

nnnnnnn
Association
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NTMSEQ: CONTAMINATION (KRAKEN2) ‘ | & Tttt

* Nice to detect contamination but needs to be interpreted with caution for mycobacteria
* Cannot be used for Mab subspecies classification

* Novel species = False detection of mixed samples; rare species = wrong species identification

M. paraintracellulare

M. ab % e Ix 5 ng M. mantenii
. abscessus
EE 9\ M. avium 3 E i / f M. colombiense
3 "%,% “,\\1 ’ f 7 ‘ji /
M. intracellulare “, 3 / j
%, .

; &
[ * ) f M. senriense /
N M. branderi

o
%\"’*‘m
Mymb"cfﬂnu,,,
Brangey; o
—M simiae complex
\\.‘T-"M .
subsp. biolletﬁ
M. abscessus subsp abscessus Novel species M. kyorinense (rare)

é 29 | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de) ‘h ) ‘. ‘ ‘%‘
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NTMSEQ: CONTAMINATION (KRAKEN?Z2)

‘ ’ Research Center Borstel

Leibniz Lung Center
[ ]

Kraken2 databases (containing the reference genomes) are extremely large but smaller laptop-compatible
databases can also be downloaded

[T

Count: 1910543
Unassigned: 668

@
3
3

40% No hits

(!
Homo sapiens  0.02% .

Archaea 0.02% |

' 2
Viruses 0.01% Qé@i‘@& \ %; /
other sequences 0.002% . \\t\béo \‘-\_\ i s ..
[other Root] 0.03% | ‘ -
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‘ ’ Research Center Borstel
NTMSEQ Leibniz Lung Center

« Quality control of reads ~
Q y (J Name ¥ Anderungsdatum Typ
o Tri mming Abricate 27.04.2026 07:59 Dateiordner
o Downsa m p|lng AMRFinder 27.04.2026 07:59 Dateiordner
Assemblies 27.04.2026 01:50 Dateiordner
¢ Conta mination deteCtlon customDB_SRST2 27.04.2026 07:41 Dateiordner
FastP 26.04.2026 23:23 Dateiordner
* Straln typlng (MLST) FastQ_subsampled 26.04.2026 23:22 Dateiordner
o Assemb|y kraken2 27.04.2026 00:00 Dateiordner
logs 27.04.2026 07:59 Dateiordner
* Tree (Dendrogram) ,
Mashtree 27.04.2026 01:54 Dateiordner
* Genome similarity estimation (ANI) MLST_SRST2 27.04.2026 00:23 Dateiordner
. . . MultiQC 26.04.2026 23:16 Dateiordner
* Resistance predlctlon
NTMprofiler 28.04.2026 13:08 Dateiordner
* Virulence prediction Plasmidspades 27.04.2026 06:51 Dateiordner
. . .. Plat 27.04.2026 07:58 Dateiord
*  Plasmid prediction wen e

nnnnnnn
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Research Center Borstel

DECISION ALGORITHM RESISTANCE PREDICTION (M. ABSCESSUS) telbnizSung Conter

Macrolides Aminoglycosides

Mutation in rrs (16S rRNA)

Mutation in rrl (23S rRNA) ‘ — ) i

at pos 2269-2271, 2293 or 2281 Vos » Consitutively CLA resistant i at pos 1375
No i

Truncated erm(41) No | erm(41) T28C mutation i Yes
276 bp deletion M p.Trp10Arg i
Yes Yes No

v Jr E v
Susceptible Inducible CLA resistant i AMK resistant

o N -
. = PTANLETS
% 32 | Rescaich Ceniei Beiste - Leibriz Lung Center: f2argo Diricks (mdiricks@fz-borstel.de) ‘h j. ) ﬂ%& |
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NTMSEQ: NTM-PROFILER

€CO0C

[ P
NG conTiGL

¢

Research Center Borstel
Leibniz Lung Center

€ G % github.com/pathogen-profiler/ntm-db/blob/main/db/Mycobacterium_abscessus/variants.csv
. M M 11 oo " J A Gooale Tr ™ v 4
° htt S . th b CO ath O e - Of Ie t _d b t e e a d b i apps 98 | M Gmail @B YouTube @ Maps [BJ VRTNWS:niewws [ Google Agenda - m. Google Translate &, SpamTitan Borstel intemal grd
//gIthupb.com n-protiier/ntm ree/main R el
Preview Code EBlame 29 lines (29 loc) + 2.55 KB
¥ main - Q
Jop— Q Search this file
Go to file
= hab 1 Gene Mutation type drug literature hain  Ecoli-nomencial
> githul
v B db 2 m n2269A>C drug_resistance  macrolides 10.1016/jmoidx.2021.07.023 no A2057C
. < Aot SRS rr 2269456 crugresistance | macrolides 1010767jmoIk 202107023  no | A2057G
pathogen-profller / ntm-db  pubiic [ barcode bed I n226985T crug_resistance | macrolides 101076jmeki 202107023 o A20STT
ce 0O gen Tistesv m S s |m n22708>C drug_resistance | macrolides 10.1038/541467-021.25484-9.  yes  A2038C
<> Code O Issues 11 Pullrequests @ Actions [ projects @ Security | Insights . S‘a“ Enomefas“"co e | m R227085G drog reshtsnce | ‘nacrdides 10.1038/541467.021-25454.9  yes | A20586
. \g ? m n2270A>T darug_resistance  macrolides 10.1036/541467-021-25484-9  yes AZ058T
[D Files ntm-db / db / (B c\‘“ maskbed s |m n2271A>C drug_resistance  macrolides 10.1036/s41467-021-25464.9  yes  AZ0S9C
EtfectPredictor b
B s feaictortin s fm n2271A>G orug resisence | macrolides 101038/541467-021-25484-9 s A2059G
¥ main s Q QI [ variablesjson o . ~
@ jodyphelan Merge pull request #28 from pathogen- Droftfer/‘.nw(cbadel““a hs B B reETAT e | mednides MR | e | B
variantscsy
a 1 Ly n2281G>A drug_resistance  macrolides. 10.1038/541467-021-25484-9  no G2069A
Q Gotofile o \ > [ Mycobacterium_avium
“ ° ‘X\ . 2 fm n2281G>C drug resisance | macrolides 10.1038/541467-021-25484-9  no  Ga069C
Name \ W\ Last commit message > I8 Mycobacterium_fortuitum
i 3 L n2281G>T n stan lide 10.1038/541467-021-25454-9 G2069T
> 8 github ?‘ e\ > W Mycobacterium_intracellulare el e TR | e " =
il b ... \a‘es > B Mycobacterium_leprae 1 | n228385C Grug resistance | macrolides 10.1038/541467-021-25484.9 no  A2082C
. (‘e ) o Mymba:te(iumima\moense 15 i n2293A>G drug_resistance  macrolides 10.1038/541467-021-25484-9 no A2082G
> [ Mycobacterium_abscessus I Mycobacterium_abscessus ‘ (o) update schema version ) i i
D geneAwalchitchsv 1% L n2293A>T drug_resistance  macrolides 10.1038/541467-021-25484-9  no A2082T
> [ Mycobacterium_avium : ! . g, resish F AT =
Y L B Mycobacterium_avium update schema version [ genomefasta 7 s drug_resistance  amikacin 101016/jmoidx2021.07.023  yes  T1408A
> B Mycobaqer‘,um_fonuﬂum O genome.gft 18 s nI3737T>C drug_resistance | amikadn 101016/imoidx.2021.07.023 no  T1406C
. B Mycobacterium_fortuitum db-schema-version 3 maskbed 15 s nA37IT>G rug_resistance  amikacin 10.10165imoldx2021.07023  no  TI406G
> [ Mycobacterium_intracellulare P —
- - SOpERecErRdicionbin 28 s ni373AxC drug_resistance  amikacn 10.1038/541467-021.25484-9 no AN408C
> @ Mycobacterium_leprae B Mycobacterium_intracellulare update schema version [ variablesjson
zn s n1375A>G drug_resistance  amikacn 10.1036/541467-021-25484-9  yes A1408G
g > [ Mycobacterium_marinum
> [ Mycobacterium_malmoense I Mycobacterium_leprae update schema version ’ = a2 n1373AT amikadn 101038/541467.021-25484.9 no  AT408T
> [ species
> @ Mycobacterium_marinum . 0 i = fms n1376C>A drug resistance | amikadn 101036/541467-021-25484-9  no  CL409A
I Mycobacterium_malmoense update version (#74) gitignore
i 24 s n1376C>G drug_resistance  amiadn 10.1038/541467-021-25484-9 o C14096
> [ species [ .gitmodules
D Itl o - MyCObaCleﬂUmvmal’anm Upda'e Sthema version D READMEmd 25 s ni376C>T drug_resistance  amikadn 10.1038/541467-021-25484-9  yes C1408T
g g 2% functionally normal  drug_resistance  macrolides 10.1038/541467-021-25484-9
D -gitmodules B species db-schema-version 27 | emian  pImioarg loss_of furctien 10.1016/imoiax2021.07.023 | yes
D README.md 2 | emid1) pagT loss_of function 10.1016/imoidx2021.07.023  no
25 | oA paspssasn Grug resistence | fuoroquinaiones | 10.1126/85¢01051-24
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@ Research Center Borstel
NTMSEQ: NTMPROFILER 2. (eTont Cong Conter

ELROPEAN CENTAE FOR
NG conTiGL

« https://pathogen-profiler.github.io/ntm-db/
Genes of interest

MTREDR R gn i Mycobacterium avium oo - e
NTM-DB
Myisobactarurr sbicsssis rpoB rifampicin 10.1016/j.ijantimicag.2005.09.015
Mycobacterium avium H 1
) X General lnformanon s amikacin 10.1038/s41598-021-85721-5

Mycobacterium fortuitum
Mycobacterium intracellulare

Key vakie rrl macrolides 10.1128/AAC.39.12.2625
Mycobacterium leprae
Mycobacterium_malmoense Species Mycobacterium avium

MAV_2512 bedaquiline 10.1183/13993003.00118-2019
Mycobacterium marinum
_ Reference sequence accession CP000479.1

Species

Subspecies detection Yes

Resistance detection Yes Resistance mechanisms

Custom Search Builder
Subspecies detection

Add Condition
The following subspecies are detected:

« subsp. hominissuis

Column visibility v Excel Search:
o subsp. paratuberculosis
Gene ,  Mutation type drug literature hain E.coli- gene_id so_term o
Drug resistance nomenclature
Drug resistance is detected for: rrl n.2278A>C  drug_resistance macrolides Realegenoetal  no A2057C
» rifampicin rrl n.2278A>G  drug_resistance macrolides Realegenoetal  no A2057G
« macrolides . N
rrl n.2278A>T  drug_resistance macrolides Realegeno et al no A2057T
fi rrl n.2279A>C  drug_resistance macrolides 10.1038/s41467- yes A2058C
Genes of interest 021-25484-9
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NTMSEQ: NTM-PROFILER | & Jrostiihii

- f'l i Tree scale: 0.01 ———— Species
I NTMpro ler [ L [l Mycobacterium abscessus
(J Name L o] [l Mycobacterium intracellulare
I N [T] mycobacterium marinum
;Ia/ info.txt / K Subspecies
H abscessus
& itol_NTMprofiler Species.txt / M = —
&/ itol NTMprofiler Subspecies.txt | M chimaera
" J [] unknown
_"g,/ ntmprofiler.collate.txt
B:] ntmprofiler.collate txt.variants.cs NeedS more Va|idati0n
. v.]
"] Ouresultsjson SNl A B C 7 ) [ E | 3 G H / I
hf | 1| id notes species closest-sequence ANI  relative-abundance barcode amikacinf] fluoroguinolones fmacrolides
i O-results.bt 2 | H Mycobacterium abscessus  GCA_015355655.1 99.98 100 subsp. abscessus
D N lts.i 3 | | Mycobacterium abscessus ~ GCA_015355655.1 99.99 100 subsp. abscessus
Ll S 4 | J Mycobacterium abscessus ~ GCA_015355655.1 100 100 subsp. abscessus
".'Z Rirestilis b 5 | K Mycobacterium abscessus ~ GCA_015355655.1 99.98 100 subsp. abscessus
SR ’ 6 | L Mycobacterium intracellulare GCF_002219265.1 100 100 HCU_outbreak_strain;L2.2;subsp. chimaera
D N.delly.bcf 7 | M Mycobacterium abscessus ~ GCA_015355655.1 99.98 100 subsp. abscessus
8 | N Mycobacterium abscessus ~ GCF_028211045.1 100 100 subsp. massiliense
™ N.bam.bai 9| o Mycobacterium marinum _ GCF_000419335.1 99.99 100
0 M.results.json 1 l l
sl Mresults.txt If multiple NTM are present in : - -
= I P I P b Nothing reported in these columns =2 likely
] M.delly.bef sample, all species names will be : - o -
_ P€, P susceptible against amikacin and macrolides
(] Mbambai displayed here
B Lessiksizon Example if strain would have resistance-associated mutations:

| rrl n.2270A>G (1.00); erm(41) (resistancejene:functionallyinormal|

> ;_\
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Research Center Borstel

NTM PROF”_ER eC(SC Leibniz Lung Center

[ P
NG conTiGL

[ 3 NTM Profiler report 2346017 MAB 2297 erm(41) frameshift variant c.64_65delCG 0.982
NTMprofiIer 2346039 MAB 2297  erm(41) missense_variant  p.Val2SPhe 1.000
K 2346044 MAB 2297 erm(41) synonymous_variant ¢.S80C>T 1.000
2346063 MAB 2297 erm(41) missense variant p.Asp37Asn  1.000
D Name 2346077 MAB_2297 erm(41) synonymous_variant c.123A>G 1.000
2346112 MAB_2297 erm(41) frameshift_variant c¢.159_432del 1.000
- 2P I S 2346420 MAB 2297 erm(41) missense_variant p.Alal56Thr 1.000
L"a’ info.txt Dy N 3587645 MAB_3542c  rshA synonymous_variant c.270C>T 1.000
PRESgi Hom BEE Sl BT faet 3587735 MAB_3542c rshA  synonymous variant c.180T>C  1.000
Ief i . . 3587792 MAB_3542c¢ rshA synonymous_variant ¢.123T>C 1.000
& itol NTMprofiler_Species.txt hoes 3587822 MAB 3542c rshA  synonymous variant c.93C>G 1.000
. 3587909 MAB 3542c  rshA synonymous_variant c.6C>T 1.000
."._"{ itol_NTMprofiler_Subspecies.txt / 3587971 MAB_3542c rshA  upstream gene_variant c.-57T>C  1.000
Species report 3588028 MAB_3542c rshA upstream gene_variant c.-114C>T 1.000
& ntmprofiler.collate.txt I e B
a & Species Accession Ani Abundance Relative Abundance i
8- ntmprofiler.collate.txt.variants.csv Mycobacterium abscessus GCF_028211045.1 100.000 100.000 100.000 ;;ift g‘;‘rg?,gt*g:%gapaﬂ Meqidn Tenth

gyTA 100.000 76.000
MAB 0185c  100.000 €8.000
rrs 100.000 89.000

D O.results.json

Subspecies report

‘ 000
[rntay) 6. Tofmen Truncated erm(41) gene

subsp. massiliense 100.000 rs . 82.000

.L:;/ O.results.txt

L] N.resultsjson

"!'{ N.results.txt

1464318 MAB_r5052 rrl non_coding_transcript_exon variant n.111C>T 0.986 k f | f
1464484 MAB r5052 rrl non ceding transcript exon variant n.277C>T 1.000 o LOO Or OW requency
D Nde“y‘bcf 1464540 MAB_r5052 rrl non coding transcript exon variant n.333C>T 1.000 e . . .
1464557 MAB_r5052 rrl non_coding transcript_exon_ variant n.350G>A 1.000 // I
. 1464841 MAB_r5052 rrl non coding_transcript_exon_variant n.é34C>T 1.000 mUtatlons nove mUtatlons In
D N.bam.bai 1465142 MAR 1505 rxl pon coding trapgscript exon variapt n, 938TSC 0.981 . .
2345982 MAB 2297 erm(41) loss of function variant p.TrplOArg 0.982' Mutation absent on Hain. known reslstance-assoclated
D Mresultsjson 2346113 MAB 2297 erm(41) synonyﬁousivarlant €. 159150 1.000
A E 2346192 MAB_ 2297 erm(41l) missense_variant p.Ile80Val 1.000
2346284 MAB 2297 erm(41) synonymous variant c.330A>C 1.000 genes

L;Z M.results.txt

Coverage report BUT

] M.delly.bef Target Percent Depth Pass Median Depth . .
’ e it Not all mutations in
B Mibsrndsei gyrA  100.000 64.000
i G MAB 0185c 100.000 54.000 . .
. resistance-associated genes
L.reSu|tS.json rrl 100.000 64.000

= ope—— Fyll length erm(41) gene result in resistance!
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NTMSEQ

Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

* Plasmid prediction

D Name

Abricate

AMRFinder
Assemblies
customDB_SRST2
fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree

MLST_SRST2

MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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Leibniz Lung Center

| © MLST SRST2 PubMLST

Home: » Orgaiums

L/ 5316_mist_ Mycobacteroides_abscessus_ results.txt 15.02.2024 11:53

Mycobacteroides abscessus complex

1 i Myobactensies bicessus ndiplex datibas 2, sugMiT

| 5830.log 15.02.2024 11:51 St

B’ 5830_mist_ Mycobacteroides_abscessus_ results.txt 15.02.2024 11:51
| 5831.log 15.02.2024 11:49
L_/ 5831_milst_Mycobacteroides_abscessus_ results.txt 15.02.2024 11:49
] 6004.Jog 15.02.2024 11:51

"_;kl 6004__mist_ Mycobacteroides_abscessus_ results.txt 15.02.2024 11:51

& info.txt 15.02.2024 12:00
i/ LogAvailable.txt 15.02.2024 11:44
. . Sample ST argH cya gnd murC pta purH rpoB mismatches incertainty depth maxMAF
& MLST_SRST2_SampleSet_compiledResults.txt ————— > H libx 222 1 2 3 2 2 25 4 0 - 31.55814 0.230769
| 1_libx 222 1 2 3 2 2 25 3 0 - 4267529 0.166667
J_libx 222 1 2 3 2 2 25 a 0 - 48.78514 0.166667
| Klibx 222 1 2 3 2 2 25* 4 - 15.38471 0.416667,
| Mibx 22 1 2 3 2 2 25 4 0 - 3155814 0.230769
| N_libx 33 30 31 17 27 2 31 18 0 - 35.66257 0.136364

!

Might be a novel sequence type, minority variant or a technical artifact 2 check assembly in pathogenwatch or pubMLST

New sequence type? Submit to pubMLST!

Note: recent change of data access policy = only ST‘s submitted until 31/12/2024 included
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Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

* Plasmid prediction

[:] Name

Abricate

AMRFinder

Assemblies

customDB_SRST2
fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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SEQUENCE DATA FILE FORMATS

Research Center Borstel
Leibniz Lung Center

FastQ

[llumina: ~150 bp

~1 million EEILELN! o
reads SEQUENCE Pacbio (~15 kbp) 4Ly
+ Nanopore (~5-50 kbp)
QUALITY Short reads:
SPAdes, skesa,...

«— —_—

e _ —>
— —_—  —

Long reads:
flye, canu,...

Plasmids (e.g. contig 2-3)

C <)

Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)

TEIDHEHI
IN:@: TTAGGC
GT

e.g. Isolatel R1.fastqg.gz
200 MB

40 |

Pacbio/Nanpore: >contigl lllumina:
1 contig SEQUENCE ~1.5 Mbp
[llumina: >contig2 Pacbio/Nanopore:
30-500 contigs SEQUENCE 5 Mbp
TACGACGTCGTCGTCG GTCTA CEC
Contig 1 Contig2 Contig3

Draft genome

>contig@eeel len=1551651 cov=62.3 corr=0 origname=Contig_11_€
CGCCACCGCCGCCCCCTCCGCCGGTGACGACGCATGAGGCGCCGCCGCCGGTGACTACCA
CGACGACACCGCCGCCGCCTCCGCCCCCGACGACCACGACACCGGCCGGGCCACGGCAGA
TCACGTACTCGGTGACCGGTTCCAAGGCTCCGCTCGATCGCATCTCGATCACCTGGACCG
ACGGTTCGGGACGCACCCGGGTGAACCCGAATGTGTACATCCCGTGGTCGATCACGGTTA
CCCCCATTTCGAATTCGGAGATCGGATCGGTGTCGGCGAGTAGCTTCCTGCGGCTGAGTC
AGCTCAACTGCACGATCACCACCAGCGACGGTCAGGTTTTGTCCTCCAACAACAACAATT
CGGCGCAGGCAACCTGCTGATGCCAGCAGGTCGATTGGCCAAGCCACTGGAGGCAATCGC
GGGCCCGCTGCGGCGGTCATCGCCGGAGTCCGTTGACCGGATGCTCATCGGCTTGTGCGC

e.g. Isolatel.fasta

5 MB

Chromosome (e.g. contig 1)




Research Center Borstel

NTMSEQ , Leibniz Lung Center

: Shovill
Assemblies
7 DH'faSta A ble bacterial isolat fi llumi ired-end read:
FinalAssemblies > ssemble bacterial isolate genomes from lllumina paired-end reads
i D |.fasta Introduction
I D ).fasta The SPAdes genome assembler has become the de facto standard de nove genome assembler for lllumina whole
genome sequencing data of bacteria and other small microbes. SPAdes was a major improvement over previous
S assemblers like Velvet, but some of its components can be slow and it traditionally did not handle overlapping
J D K.fasta paired-end reads well.
(] D Lfasta Shovill is a pipeline which uses SPAdes at its core, but alters the steps before and after the primary assembly step to
. get similar results in less time. Shovill also supports other assemblers like SKESA, Velvet and Megahit, so you can take
L advantage of the pre- and post-processing the Shovill provides with those too.
D M fasta . Shovill is for isolate data only, primarily small haploid organisms. It will NOT work on metagenomes or larger
M genomes. Please use Megahit directly instead.
E] N.fasta
N Main steps
D O.fasta ) ,
0 1. Estimate genome size and read length from reads (unless --gsize provided)
2. Reduce FASTQ files to a sensible depth (default --depth 100 )
tmp 3. Trim adapters from reads (with --trim only)
» . 4. Conservatively correct sequencing errors in reads
&/ 20260426_2311_shovillOutput_summary.txt Expected genome length ; g,
p— ‘ o 5. Pre-overlap ("stitch”) paired-end reads
+- 20 A) 6. Assemble with SPAdes/SKESA/Megahit with modified kmer range and PE + long SE reads
A 7. Correct minor assembly errors by mapping reads back to contigs
8. Remove contigs that are too short, too low coverage, or pure homopolymers
Surviving .
. Py final FASTA with I
>30 _Read_P Fw_survi Rv_surviv Dropped <300-600 9. Produce final FASTA with nicer names and parseable annotations
Estimate airs_trim ving_trim ing_trim _trimmo Flash_Co
d_depth( Read_ma Read_avg Read_mi momatic momatic momatic matic_pe mbinedP Contig MinContig Assembly AssemblyR Amount_
Sample x) x_len len n_len erc erc erc rc airs_perc Walltime Amount Length Length el%(5.1M GC% N Assembler
o ! . 4 _p _b _p _P gt
H 109 ] max_lers] avg_lenits] min_le 98,66 1,33 0,01 0,00 41.65 .2min2sel 25 17 5004445 -1.87 64.1 skesa .
I 123} max_lers] avg_lenits] min_le 99,71 0,28 0,01 0,00 429 1min27sd 25 17 5005506 -1.85 64.1 skesa TOO muc h conti gS , dsSsem b |y
] 128 ] max_lers] avg_lensts] min_le 99,94 0,06 0,01 0,00 41.3 1min49sqd 26 17 5007620 -1.81 64.1 skesa
K 63 Is] max_lers] avg_lemts] min_le 99,94 0,03 0,03 0,01 1 min 31 s¢ 50 17 4989676 -2.16 64.1 skesa
- e - | inai |
E 170 sl max_lecs] avg_lerats] min_le 99,75 0,22 0,00 0,03 6.16 3min31lsqd 209 17 6263557 2281 67.5 skesa
M 109 ] max_lers] avg_lenits] min_le 98,66 1,33 0,01 0,00 4165 1min53sd 25 17 5004445 -1.87 64.1 skesa H H
N 79 |s] max_lets] avg_lemats] min_le 99,35 0,62 0,00 0,03 37.02 'min23se] 82 17 5230450 2.56 64.1 skesa CO nta m I n at I O n
[e] 83 Is] max_lers] avg_lemts] min_le 99,87 0,10 0,00 0,02 446 1min32sqd 152 15 6223926 22.04 65.8 skesa
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NTMSEQ

Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

* Plasmid prediction

nnnnnnn

[:] Name

Abricate
AMRFinder
Assemblies

customDB_SRST2

. fastANI_AllagainstAll

FastP

FastQ_subsampled

kraken?2

logs

Mashtree

MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59

27.04.2026 07:59

27.04.2026 01:50

27.04.2026 07:41

27.04.2026 01:54

26.04.2026 23:23

26.04.2026 23:22

27.04.2026 00:00

27.04.2026 07:59

27.04.2026 01:54

27.04.2026 00:23

26.04.2026 23:16

28.04.2026 13:08

27.04.2026 06:51

27.04.2026 07:58

Typ
Dateiordn
Dateiordn

Dateiordn

Dateiordner

Dateio

Dateio

Dateio

Dateio

Dateiordner

Dateiordner
Dateiordner

Dateiordner
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NTMSEQ: MASHTREE

Research Center Borstel
Leibniz Lung Center

&

ELROPEAN CENTAE FOR
NG conTiGL

Mashtree

fasta

fastq

Control panel & _
Basic Advanced Datasets Export
Scaling factors: 1 hor= * [1xvert 4
Leaf sorting: Default None
Invert sort order: Yes No
Branch metadata display
Node IDs: Display Hide
Branch lengths: Display Hide
Tree scales
Internal tree scale: Display Hide
Tree scale box: Display Hide
& Label font size: 12px 5
Label text: Tree scale:
Line width: 1px :
re i I
Fixed value: 0 H
Node options
Leaf node symbols: Display Hide
Intemal node symbols: Display Hide
Truncated branches: 5 v 5 v
Auto collapse clades: 0> svg 7L v Collapse
no classes defined Collapse
text to match Collapse
Other functions
Label functions: Multi-style Bulk edit
Auto assign Bl SIDE
Root the tree midpoint} i Midpeint root

Auto timescale:

@ Tree views = D undo +

1CC geological imescale:

B Resettree

Letboiz
Association

\ 4

[ ] 20260426 2311 distance *

[ 20260426 2311 _mash.dnd

N

."_"Z info.txt

’ NTMprofiler
C] Name
.!.2/ info.txt

I itol_NTMprofiler_Species.txt

Lj’ itol_NTMprofiler_Subspecies.txt

N

Tree scale: 0.1

4|—

Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)

ST ANZ0Tr

- -

ITOL oot

O Treeof Life & MyTrees ¢ Datasharing @ Help ~
Default =

Default workspace. Edit the information in the workspace options. Change the descriptions by clicking them.

NTMseq

No description

+ Tree upload M-S

£ Upload trees into this project X : Leaves : Datasets

tree text or select the files to upload. You can

also drag ats drop the files into the box below.

Tree text: Tree files:

tree name (optional)
e tree files here

tree definition text or

2 Upload tree text 2 Select files to upload
Species https://itol.embl.de/login.cgi
[l Mycobacterium abscessus
[l Mycobacterium intracellulare
* [ 0 1 K M L } H N
[ mycobacterium marinum o 0 0.270747 0.270747 0.270747 0.202933 0.270747 0.270747 0.287309
, 1 0.270747 0 5.256-05 1.19E-05 0.248764 1.19E-05 1.196-05 0.03014
Subspecies K 0.270747 5.25£-05 0 5.49E-05 0.248764 5.96E-05 5.49E-05 0.030159
[l abscessus (M 0270747 1.19E-05 5.49E-05 0 0.248764 1.91E-05 0 0.03014
L 0.202933 0.248764 0.248764 0.248764 0 0.248764 0.248764 0.250557
[l massiliense ) 0.270747 1.19E-05 5.96E-05 1.91E-05 0.248764 0 1.91E-05 0.030149
B chimaera 1 0.270747 1.196-05 5.49E-05 0 0.248764 1.91E-05 0 0.03014
N 0.287309 0.03014 0.030159 0.03014 0.250557 0.030143 0.03014 0
[T] unknown i

DIC)
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DIFFERENCES IN TREE RECONSTRUCTION ALGORITHMS 2 Jret

ELROPEAN CENTAE FOR
NG conTiGL

e Differences in tree?

Tree scak:0.) ——————————— r 979
Tree scale:0.001 +—

979 o | 383
4E 1189 _ﬁ i 1189
3883 2883 MABM CCL
MABM MABM-Ef 3316
381 ! e 381
5316 2526A 2720
1043 3698 | 1943
e " 1943 I 3698
b = 2720 MABB 8D /
hos 5 MABB-EF 22812
2251 = 292812 12028 11
2928-12 Sm =
2927 T 2607 [ s
4| 4213 MABAAT k %5
F Vo 621 M MABANC ¢
o iy 6004
o . e | 291
’—[ b = 3159
3159 e i
L 3200 00 | e
S . 5831 | 90
5831 5330

Mashtree (NJ) IQtree (ML) cgMLST (NJ)

N N

AN \ \
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DIFFERENCES IN TREE RECONSTRUCTION ALGORITHMS ~ [Resi® Lobniz Lung Gonte

Tree scale: 01 -

1189 Tree scale:0d —— -
1189 2 (‘ n
3883 1189
ﬂ grg i MABM CCL
' 3883 w E
MABM-EF [
81 5316 =
| = 2 000 [ ] 2526A
25264 ] N oo 2
oin 1943 g
r'"’_‘ 1943 J o
‘M s iy MABB BD £
i et g 2928-12 ol
s 2928-12 a2 s
™1 2928 11 2020 p
- 2027 . E =
MABA-AT A : ;
- s ﬂ - MABANG (
4213 2 | 6004
6004 3201 w
3291 3159 a
3159 3209 o
gég? I:ggg’ | 5831
‘ 5830
5830

IQtree (ML) removal of recombination cgMLST (NJ)
IQtree (ML)

e, 7 _\\ £ \
. = VA o \ \
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TRANSMISSION/OUTBREAK ANALYSIS | @ Jrerimptian

-
bcet1 MABA-AT
621
* 4213

E— — Short branches in overall

3159
DCC5 3209

[ - phylogenies do not always
imply direct transmission or an

3
IQtree (ML) @ outbreak

nnnnnnn
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« M. chelonae

Tree scale: 0.1 b

A

-
1. cgMLST d50 cluster
] Claster 1

Trae scale: 0.1 ——

1. cgMLST d50 cluster
[T Cluster 1
[7] Cluster2

1: Country
W Germany

W Austria

W usa

[l united Kingdom
W France

[ Belgium

[T china

[ switzeriand
W ireland

B norway

[ unknown

[T] Cluster2
2. SNP d50 cluster 2. SNP 450 cluster
[ Cluster 1

7] Cluster 2

[] Cluster 1
[] Clusterz

2: Source
B Human

[] Environmental

[ Animat

[ Unknown 1 = !X
3: Environmental Source | = ‘
o ? = d50 cluster 1

7] Shower head
[7] Tap water
B suriace water
H sink

B ~auarium
W catheter

W water

4: Reference
Wl i study

cgSNP (MTBseq w12) cgSNP (MTBseq + ClonalFrameML)
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NTMSEQ

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

* Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

* Plasmid prediction

Research Center Borstel
Leibniz Lung Center

D Name

Abricate
AMRFinder
Assemblies

customDB_SRST2

fastANI_AllagainstAll

FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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fastANI AllagainstAII ry 8 C D 3 F _|—> Shared fragments/total fragments*100
— 1 Isolate1 Isolate2 ANl __ #shared fragments # total fragments | Alignment fractio
B info.txt ; : :‘ ﬁ 12552 1:22 i:: > M. abscessus vs M. abscessus
‘ 4 H ) 99.9965 1648 1656 99.5 subsp. abscessus vs abscessus

8. fastANI_allToAll_summary.csv }——>(5 | H [ 99.9956 1649 1656 99.6
6 H K 99.9806 1630 1656 93.4 -

ﬁ/ fasta_paths.txt 7 H N 96.8833 | 1455 1656 87.9 subsp. abscessus vs massiliense

— - 8 H L 77.7967 381 1656 23.0 _L
L L 100 1977 1989 %9.4 M. abscessus vs M. chimaera
10 L o} 79.9887 899 1989 45.2

ANI > 95% - same species | L N 77.9698 371 1989 18.7

12| L K 77.6031 397 1989 20.0
13 L M 77.5241 408 1989 20.5
4] L H 77.5241 408 1989 20.5
15 L ) 77.5231 a11 1989 20.7
16| L I 77.5068 409 1989 20.6
17| N N 100 1703 1706 99.8
18| N K 96.9427 1454 1706 85.2
19| N ) 96.9392 1459 1706 85.5
0| N [ 96.9368 1458 1706 85.5
21| N H 96.9323 1461 1706 85.6
2| N M 96.9323 1461 1706 85.6
23 N L 77.7628 398 1706 23.3

Note: Genome pairs with insufficient homology (<~70% ANI) are not reported by FastANI (e.g. H: M. abscessus vs O: M.
marinum)
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NTMSEQ

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
« Resistance prediction

* Virulence prediction

* Plasmid prediction

Research Center Borstel
Leibniz Lung Center

D Name

Abricate

AMRFinder

Assemblies
customDB_SRST2
fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner

% 50 | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)
Association



NTMSEQ: AMRFINDER

ELROPEAN CENTAE FOR
NG conTiGL

¢

Research Center Borstel
Leibniz Lung Center

[ A | 8 | € | D | E F | G H | 1 [ J | K [ t | M | N [ © [ P | @] R [ s [ T ] U ] v | w ]

1 |Name Protein id Contigid Start Stop Strand Gene sym Sequence Scope Element t Element s Class Subclass Method Target len Reference % Coverag % Identity Alignmen Accession Name of cHMM id ~ HMM desc
< 2w NA Contigd00_ 378122 378628 + erm(37) 235 rRNA (core AMR ___AMR___ LINCOSAN AZITHRON BLASTX 169 179 9274 59.76 169 WP 0039C 235 rRNA | NA NA
AM RFlnder 3H NA Contigoo0l 474775 475521 + aph(3")-laaminoglyccore AMR___AMR ___ AMINOGL STREPTON BLASTX 249 272 92.65  57.71 253 WP _01237aminoglyc NA NA
4 H NA contigd00l 555232 557328 - thp catalase/ plus VIRULENC VIRULENC NA NA BLASTX 699 736 95.24  55.95 706 BAA31832 catalase/g NA NA
‘ 5 4 NA contig000i 645140 646153 + acr3 arsenite e plus STRESS AL ARSENIC ARSENITE BLASTX 338 346 97.69  53.85 338 CAB14520 arsenite e NA NA
L{ AMRfinder_summary.txt 6[H NA contigd00l 963160 964026 + blaMAB _ MAB fami core AMR ___AMR ___ BETA-LAC CARBAPEIEXACTX 289 289 100 100 289 WP_00505 MAB fami NA NA
7H NA Ccontig000! 1118821 1119951 - cmrA___ chlorampl core AMR ___AMR ___ PHENICOL CHLORAMBLASTX 377 391 9642  55.97 377 WP_06384 chlorampl NA NA
ﬂ . 8 |H NA contigdoni 1125306 1125941 + cata type A-5 ccore AMR  AMR  PHENICOLCHLORAMBLASTX 212 220 9591  59.43 212 WP_06384type A-5 ¢ NA NA
& info.txt 9 H NA contigO0! 4096 6069 + mdt RviS77farplus  AMR ___AMR __ NA NA BLASTX 658 687 9578  52.64 663 CNCA2950 Rv1877 fai NA NA
ho[& NA contig00!__ 385991 386404 - arr NAD(+)--r core AMR___AMR___RIFAMYCI RIFAMYCIIBLASTX 138 143 965 67.39 138 WP 06384 NAD(+)--r NA NA
H O.txt 11 |H NA contig000t 57448 58719 - abaF fosfomyci plus AMR AMR FOSFOMY FOSFOMY BLASTX 424 429 98.14 53.54 424 ABO11759 fosfomyci NA NA
- 12 [H NA contigd00l 139029 139550 - aac(2')-1b aminoglyccore AMR  AMR  AMINOGL GENTAMICBLASTX 174 195 9231  62.22 180 WP_0038 aminoglyc NA NA
‘ 131 NA contigo0i 378185 378691 + erm(37) 23S rRNA (core AMR  AMR  LINCOSANAZITHRONBLASTX 169 179 9274 59.76 169 WP_0039C 235 rRNA |NA NA
M N.tet 141 NA contig00i 474838 475584 + aph(3")-1aaminoglyc core AMR  AMR  AMINOGL STREPTONBLASTX 249 272 9265 5771 253 WP_01237aminoglyc NA NA
- 151 NA contigd00l 555295 557391 - katP catalase/ plus VIRULENC VIRULENC NA NA BLASTX 699 736 9524 55.95 706 BAA31832 catalase/g NA NA
: 16 1 NA contig00i 645203 646216 + acr3 arsenite e plus STRESS METAL  ARSENIC ARSENITE BLASTX 338 306 97.69  53.85 338 CAB14520 arsenite & NA NA
_F;‘g/ M.txt 171 NA contig00i 963223 964089 + blaMAB  MAB fami core AMR  AMR  BETA-LAC CARBAPEIEXACTX 289 289 100 100 289 WP_00505 MAB fami NA NA
o 18 1 NA contig00l 1118834 1120014 - cmrA  chlorampl core AMR  AMR  PHENICOLCHLORAMBLASTX 377 391 9642  55.97 377 WP_06384chlorampi NA NA
19 |1 NA contig000I 1125369 1126004 + cata type A-5 ccore AMR  AMR  PHENICOLCHLORAMBLASTX 212 220 9591  59.43 212 WP_06384type A-5cNA NA

L Lixt
i Kixt *
R .
G
b H.xt

aac and aph = do not cause phenotypic resistance against amikacin!!

blaMAB = hydrolyzes penicillins and cephalosporins, although penems (e.g. imipenem)
and cefoxitin appear to be more resistant

- Synergistic effect of beta-lactam inhibitors like avibactam or durlobactam (shin 2024)

« erm(37) = erm (41) = with default values only reported when full-length (not truncated)
* Arr: causes resistance against rifampicin

* Virulence and stress genes reported but not well validated and not complete

Hikaelstion j o
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NTMSEQ

Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

* Plasmid prediction

[:] Name

Abricate

AMRFinder
Assemblies
customDB_SRST2
fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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VIRULENCE (ABRICATE) @ééc

[ P
NG conTiGL

NTMSEQ:

Abricate

Exploratory, clinical significance remains unclear

N VFDB yirulence factors of Pathogenic Bacterid
& info.txt
Otab » Home . » Search w Category F » Compounds : w Status J w Download » Contacts
r T T - T amledace
. #FILE NUM_FOUND  PE18 PE19 PES Rv1786 Rv1794 Rv2952 aft aftD ahpC Acinetobacter « About VFDB
Summary_abricate.tab e | 4 )
| Anaplasma ¢
| 4 R The virulence factor database (VFDE) is an integrated and comprehensive online resource for curating
o ) various medically significant bacterial pathogens.
N.tab ] 4 Emg_:’ﬂaz ! The motivation for constructing VFDE was twofold:
First, to provide in-depth coverage major virulence factors of the best-characterized bacterial pathogel
K 4 = ' 3 S ' Eﬂ:&i:ﬁ 5 mechanisms, and cause disease.
M.tab B 43 100 100 97.08 98.33 99.66 e - Second, to provide current knowledge of the wide variety of mechanisms used by bacterial pathogens i
" M 4 ) k:’J‘—"fa ! treatment and prevention of infectious diseases.
- Campylobacter +
- N 5 : : : . F 5 5 95.75 = ] N—
& Ltab 0 53 100 100 100 8039 100 9803  99.2 99.83 %ﬂt ' Detinfrons
Corynebacterium
Coxiella < R . . . . " .
Ktab T e T L i e sosermeos i o e
p p P P pp p g g 8 Wi Enterococaus 1 - Virulence factors refer to the properties (i.e., gene products) that enable a microorganism to establi
b 91.13 95.36 Escherichia + mediate bacterial attachment, cell surface carbohydrates and proteins that protect a bacterium, and hy:
x J ta Francisella +
L 91.13 95.36 Haemophilus ¢
91.13 95.36 tielioobacter About anti-virulence compounds ««
l.tab 91.13 95.36 . . . . . . s
93.82 96.67 93.64 90.05 100 91.71 100 95.47 Listeria The rapid emergence of adaptive mutations and the widespread dissemination of antibictic resistance|
Mycobacterium ¢ essential cellular functions of bacteria, such as cell wall, replication, transcription and translation, which|
H ta b 91.13 95.36 Mycoplasma  « there is an urgent need for novel antibacterial strategies to combat drug-resistant bacterial infections.
> 91.13 95.36 Neisseria <« Disarming bacterial pathogens by targeting virulence factors s a promising alternative to classic antib
e : : : . ¥ = = - . = Porphyromonas ¢ resistant strains, and even further diminish the risk of commensal bacteria elimination 5o as ta be less ha
98.25 98.06 94.63 99.8 98.99 96.84 93.28 99.87 100 100 98.71 Pseudomonas 4 formation, disrupting effector delivery systems, blocking quorum sensing, and attenuating virulence thro
Rickettsia « methods, an increasing number of potential anti-virulence drug candidatessmall molecules have been disf
I lla « To provide valuable reference resources for drug design, repurpesing, and target selection, the VFDB
shigella « existing knowledge of bacterial VFs. By cross-linking the current knowledge of bacterial VFs with informa
eccAl eccA3 eccAS eccC3 eccCS eccCal eccCbl  eccD5 embC espR esxA esxB esxG esxH esxM esxN staphyiococcus ¢ innovative and effective antibacterfal therapies to combat bacterial infections and address antibiotic res|
Streptococcus  +
Vibrio ¢«
Yersina < About VF category
. . E . E . N . A 'ﬁ? Traditional micrabiological studies generally rety on laboratory bacterium isolation and cultivation,
. in-depth mining of the panbacterial microbiome data in terms of pathogenesis requires a well-organized
94.25 98.25 98.17 99.33 97.87 95.99 100 .00;97.31;1.65;100.0( ? leads to considerable confusion and hampers follow-up panbacterial analyses. Therefore, a well-defined
T better organize and present bacterial Fsinthe database, the VFO8 pmposed an individual Slmpllﬁ
At hactori f o cithes' 3l o thies ch i
99.94 9926 100 995 9952  99.73  99.94  99.87 9817  99.75 )9.65;98.200.00;100.00.00;100.000.00;99.6.00;97.64;0;100.00;S httpS / / www.mgc.ac. cn/ Vv FS/ main.htm
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NTMSEQ
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« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

« Plasmid prediction

[:] Name

Abricate
AMRFinder
Assemblies
customDB_SRST2
fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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PLASMIDS IN MYCOBACTERIA | @ Jrerimptian

= No plasmids in M. tuberculosis or M. leprae
= Plasmids common in NTM

= Virulence plasmid in M. ulcerans (obMUMO001)

= Virulence plasmid in M. avium
= Resistance plasmids in M. abscessus, M. marinum and M. scrofulaceum
= Post-surgical outbreak strains carrying plasmids

= M. abscessus (Brazilian skin/soft tissue infection epidemic)

= M. chimaera (global ,,heater-cooler unit” — cardiac surgery outbreak)

= Knowledge about NTM plasmids remains limited
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WHICH CLINICALLY RELEVANT NTMS HARBOR PLASMIDS? @g

Research Center Borstel
Leibniz Lung Center

a. Growth Rate T 01 ; 25 ‘ '] , ——
4 ’ — W Iy
W soM , =" AT N _
[ RGM " RN :
i L F SN .
M Intermediate 2
|| Unknown SN
b. Plasmid count / 7 LN g
; A M. abscessus » / \,
e 2
2 M. chelonae NN
‘
L
l‘
ortuitum ||| ||
-
|

M. intracellulare 328 NTM
196 plasmids == L

subsp. chimaera

/) /
/" |
o M. kansasi _®
. malmoense
M. marinum t«u 3
M. ulcerans : \ ?
=1 :

Plasmids in 1/3 of genomeé
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Length: 10 kbp-400 kbp
Linear and circular

3 4

ZU-1_pl1
pPMAB23 NZ_AP024263.1NZ APOR2E Lo pMUMO002 NZ_CPOT5273.1
CU458745.1 N . @t ,g?“ ‘ NC_011355.1 Nz_cPo23tsal @
| NZ_AP024267.1 @) ® 2 ST Sz LrToasor
= NZ_AP024261.1 NZ_CP065048.1 -
® O pMM23 @: O NZ_CP015280.1 NZ.CROL90%.]
NZ_AP024246.1 NG Qnag16: @ | Nc_0202751
NZ_CP034180.1 NZ_AP024242.1 pMUMOOT NZ_CP019224.1
NC_022654.1
ZU-2 pi3 e
NZ_CP023150.1 = T NZ_CP076857.1
NZ_AP024252.1 P NZ_CP022224.1 VT2 NLCPMEEMS 20 o5
Nz_cPodoz4e.1  NZ-CPO152701 P NZ_CP015277.1 NZ_CPO76859.1 . .
3 . @ O NC_005016.1 a - >
NZ_CP059001. 1.. . NZ_CP040248.1 \, | NZ_AP020329.1 @ o NZ_CP022225.1 NZ_CP059000.1 . . NZ_CP023152.1
NZ_CP040254.1 N ABOOBEE Nz_cporessi i @ NZ_CP045968.1 NZ_AP012556.1
NZ_CP012888.2 PMAH135

5 6 / 8

© M. marinum @® M. ulcerans
@ M. paraintracellulare @ Other

@ M. abscessus @ M. intracellulare @ M. kubicae
@ M. avium M. kansasii @ M. liflandii

NTM plasmids can move across species barriers!

- L . . Py P ’.-W’;'\\ J‘ \\\ ; \\"
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= 17,547 protein-coding genes

AMR STRESS v
1-AP025525.1 - - LI B B
1-CPODGE36.1 =
1-CP015280.1 - - .

= No single gene present in all NTM plasmids e ' -

= Most genes: hypothetical proteins (8168; 46.5%) PR | I ‘

13-GPO15275.1 -
13-GP019222.1 -
13-GP045966.1 -

= Core genes I
1

Identity (%)
lI entity

26-CP023152.1 -
26-CPOSA000.1 -
26-CPO76857.1 - ]
25-CPO76850.1 -
27-CP015279.1 -
31-CP0O04375.1 -
U-AB022566 1 -

= Segregation genes (e.g. parA/B) and putative

toxin/antitoxin genes RN e .
S v ey, dALL .
| |

U-AP022571.1=

= Replication genes (e.g. helicases repA) Somii HEEEE I |||
A I
' s
Hr et

Plasmid

U-croizeasz- M

= Mobility (e.g. relaxase recD2) and conjugation genes (e.g. e ittt

U-CPO20813.1-

U-CPO25547.1 - [ ] ] .

TASS and T7SS) i T. "o

= Accessory genes % . H
e .
= Antimicrobial resistance genes i - gl T

U-CP122995.1 = ’
U-CP122996,1 - | | &)

’-

1 "
U-CP122007.1 -

) i U Gh 132081 1 . m

Stress resistance genes R L ... T

SEE 25222; ..ﬂ 5355 5o m::wuuﬁmmyiﬁrnﬁ ) :‘

T QIZD"’DE:@%%% o E%\% YErBb- hises 3

gggg%?gg%@‘ ﬁ;”’"&ﬁfﬁg wggﬁ%ﬁ%@?ﬁm =
5% L “ﬁggwwssﬁuagg%ﬂgt:%ﬁﬁ?&i%é?
5 goeog

. ILLITSES Stogre o EEEEEg 2
= Virulence genes e e d iy

Gene_Class
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CAN WE PREDICT PLASMIDS FROM SHORT READ NGS DAT Leibnje Lung Genter
[ Short Reads (FastQ) ] PL1
>pMUM SRST2 y ’ \
ACTG... " [ Assembly (FastA) ] Q J
Plasmidspades Platon

[ Plasmid prediction ]
Strain 1 T Ep < )

Strain 2 X Compare predictions
with expected plasmids

Plasmidspades/Platon

A 4

[ NCBI complete assembly: e.g. 1 chromosome, 2 plasmids PL1 and PL2 (FastA) ]
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NTMSEQ
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« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

« Plasmid prediction

[:] Name

Abricate
AMRFinder

Assemblies

customDB_SRST2

fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler
Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner

% 60 | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)
Association



NTMSEQ: PLASMID PREDICTION (SRST?2 3. [ & Sttt

[ P
NG CONTRGL

HZUZB_11_U3_V2_PLSDH mycobacteriaceae_208plasmids.fasta £ E3
>NZ_0Y726396.1 Mycolicibacterium sp. MU0050 plasmid pMu0050, complete sequence
ACTTGTGTGCGGGCAGACACTGCGGETGCGCCGGCGTAGCTGGATCGAGCGCGCTGGT TCGTGTGCGCCCCGGACT CCGATGTGGACCAGCCGGEAGAGCT GGCTGACGGCELTGCGET GCTGEGCGGCCGACGAGGCCGTGTTCGCCGLT: NTMSeq ‘r‘- db j LD
>NZ_M60875.1 Mycolicibacterium fortuitum plasmid pAL5000, complete seguence g
GGGGGTCCCATCCGCTGCCCARCGCG) GTGGGCAATCGCGCCAACGGCCACGCACACGCAGTGTGGGCACTCAACGCCCCTGT TCCACGCACCGAATACGCGCGGCGTARGCCGCTCGCATACATGGCGGCGTGCGCCGARGGCCTTC
>NZ_CP126%03.1 Mycolicibacterium vanbaalenii strain JOBS plasmid unnamed2, complete sequence P

[ ACGCCCGGCAGGCACCGGECAGGTGETCGAGGTGCATCAGCAGCACCGACCGGARCTGCCGGACCCGECCCCGTCGCAGCGGGTCACCGTGARCCGGCTGT CCCCGAGCCARACGTGCACCGACACTGGGCCCAACCGGGGTCCTGCCGCA <
>NZ_CP126902.1 Mycolicibacterium vanbaalenii strain JOBS plasmid unnamedl, complete sequence v md”’[(k
AGGTTGTACGCCAACCGCTTACGCGGTTGTCTCCGATTACGT TGCTGCGGTTGATGT TTGGTGATTCGCACCGCTGACGCGGTGCCETCGTGETGACGCTATCCACTTCCGCCCTETTCTGTAT TGCGCTGCARCCGCTTTCGCGGTT GG
>NZ_AP022578.1 Mycolicibacterium aubagnense strain JCM 15296 plasmid pJCM15296, complete sequence
ATCCTGTGACAGCATCAATTTCTCCTGGATGAGCGCCGARTTGATCGAGCTTCGTGACCTTGCCGCGAAGTTC GACCGARTTGGCACCACATGCGCARCGTTTCGCAGACCAGCACCARGTTGACCGAGARTTGTGGCACARAGT
>NZ_CP0%7321.1 Candidatus Mycobacterium methanotrophicum isolate Sulfur Cave plasmid unnamed, complete sequence
CCTGTGCGCCAACCGCTTACGCGGTTGCCTCGAATGCCATTCCGGCGGTTGCTGTTTCGCGATTCGCACCGCTGACGCGGTGCCGCTGTGGTGACGTTATCGACCATTGTCCGGTTAT CCGTTGCGCTGCAACCGCTTACGCGGTTGGCG

te db/test.txt

ﬂ:
ﬂ:

Name

Same mash_distance group = closely related plasmids -

A B [ D E F G = o g
1| f\lUC\‘L‘ORE_.L'ACT Strain ID/plasmid nan~| Species 1 Mash_distance group 0.0! ~ UCCORE_CreateDaTUCCORE-:' BIOSAMPLE_Host D 2023-1 1-03-\’2-9 LSDB_I’T‘)’CODBC.&F aceae_ZOSp\asm ds.fasta
2 | NZ_0Y726396.1 pPMu0050 M. sp._MU0050 98 02.09.2023 0.646038 Homo sapiens
3 | NZ_M60875.1 PAL5000 M>furtuitum” 74 02.12.2020 0.648621 < D p asm\‘d_metadata_ZCS.x\sx
4 | NZ_CP126903.1 unnamed2 M. vanbaalenii 118 21.09.2023 0.654664
5 | NZ_CP126902.1 unnamed1 M. vanbaalenii 57 21.09.2023 0.672224
6 | NZ_AP022578.1 pJCM15296 M. aubagnense 24 02.03.2020 0.648804
7 | NZ_CP097321.1 JCM15296 Candidatus_M. methanotrophicum) 117 23.05.2022 0.655335 H H
£\ o] o y T 5 a1 | 00i2os|  Tiomosipies https://github.com/ngs-fzb/NTMseq/tree/main/db
9 | NZ_CP076859.1 pS2a M. avium 19 13.07.2021 0.664962 Homo sapiens
10 | NZ_CP076861.1 pS2c M. avium 8 13.07.2021 0.663639 Homo sapiens
11| NZ_CP081005.1 p20-157661 M. sp._IDR2000157661 43 20.02.2022 0.650887 Homo sapiens
12 | NZ_AP025528.1 p20KCMC460_04 M. sp._20KCMC460 97 12.02.2022 0.665006 Homo sapiens
13 | NZ_AP025527.1 p20KCMC460_03 M. sp._20KCMC460 62 12.02.2022 0.650806 Homo sapiens
14 | NZ_AP025526.1 P20KCMC460_02 M. sp._20KCMC460 9 12.02.2022 0.646194 Homo sapiens
15 | NZ_AP025525.1 p20KCMC460_01 M. sp._20KCMC460 2 12.02.2022 0.656573 Homo sapiens
16 | NZ_CP040246.1 pFLACO0181_CHOP101 M. avium 36 23.05.2019 0.653293 Homo sapiens
17 | NZ_CP040245.1 pMARIA M. avium 34 23.05.2019 0.64551 Homo sapiens
18 | NZ_CP040245.1 pMARIA M. avium 34 23.05.2019 0.64545 Homo sapiens
19 | NZ_CP040248.1 pFLAC0181 CHOP101 1 M. avium 36 23.05.201%9 0.651739 Homo sapiens
20 | NZ_CP040254.1 pFLAC0181 CHOP101_2 M. avium 36 23.05.201 9«35
21 | NZ_CP040253.1 PMARIA_2 M. avium 24 23.05.201
22| NZ_cP040252.1 unnamed2 M. avium a 23.05.201 Thebemid datahase
23 | NZ_CP040251.1 unnamed1 M. avium a1 23.05.201 i =
24 | NZ_KR997898.1 pMA100 M. avium 123 03.06.202(
25 | NC_005916.1 pMUMO01 M. ulcerans 7 05.02.2004 P LS DB

TS rsoutcn s daab o pamiss by N
le.m canbe uplnne 304 Hiltered using the brow o
e et i o o iy WA e hoy e ety e

72360 6027698 25069] 12796
Records Arecsations Precicied BGCs
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NTMSEQ: PLASMID PREDICTION FROM READS (SRST2) £ iatiiie s

Tree scale: 0.1 L Species
Mycobacterium abscessus
v R Ol
. CUStOanB_SRSTZ S B Mycobacterium intracellulare
. [ ["] Mycobacterium marinum
g{ info.txt K
H Subspecies
.Lj/ 20260426_2311_custom-SRST2_plasmid_presence_itol.txt > M B abscessus
) custom-SRST2_plasmid_presence | [l massiliense
.L;( customDB_SRST2_20260426_2311__compiledResults.txt [ 2t teast 1 piasmia present ; B chimaera
&/ Plasmid_hits.txt 7] Unknown

B Llog

.’."]; L_fullgenes_2023_11_03_v2_PLSDB_mycobacteriaceae_208...

|Sample NZ_AP020329.1 NZ_CP012888.2 NZ_CP015273.1 NZ_CP015274.1 NZ_CP015275.1 NZ_CP015276.1 NZ_CP015277.1 NZ_CP019222.1 NZ_CP019 NZ_CP019
[L_tibx NZ_AP020329.1* NZ_CP012888.2* NZ_CP015273.1* NZ_CP015274.1* NZ_CP015275.1* NZ_CP015276.1* NZ_CP015277.1 NZ_CP019222.1 NZ_CP019 NZ_CP019

&/ L_genes_2023_11_03_v2_PLSDB_mycobacteriaceae_208pla..

File only reports samples for which at least one known plasmid was found. *mismatches

= Jlog . .
Tutorial: only M. chimaera

L“/ J_genes_2023_11_03_v2_PLSDB_mycobacteriaceae_208pla...

Retain only one per mash group to

NTMseq / db / (3 find unique plasmids 1l
| A ‘ B . C | D | E F
' mdiricks Delete db/test.txt 1 Mash group 2 23 1 27 8
2 | Plasmid ID ZU-1_pl1 ZU-1_pl2 ZU-1_pl3 ZU-1_pla ZU-1_pl5
. 3 | Sample NZ_CP015273.1 NZ_CP015274.1 NZ_CP015275.1 NZ_CP015276.1 NZ_CP015277.1
4| Llibx  NZ_CP015273.1* NZ_CP015274.1* NZ_CP015275.1* NZ_CP015276.1* NZ_CP015277.1
B ..
[) 2023_11_03_v2_PLSDE_mycobacteriaceae_208plasmids.fasta Only predicts known plasmids included in the custom database! Not able to

detect new plasmids! Not able to determine location (sequence might be
integrated in the chromosome)

[ Plasmid_metadata_208.xisx

y e N
-0 - ANETR
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NTMSEQ

Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

« Plasmid prediction

[:] Name

Abricate
AMRFinder
Assemblies
customDB_SRST2
fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC

NTMprofiler

Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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NTMSEQ: DE NOVO PLASMID PREDICTION FROM READS Research Center Borte

(PLASMIDSPADES)

Plasmidspades Tree scale: 0.1

custom-SRST2_plasmid_presence
[ atleast 1 plasmid present

Species
L
o | Mycobacterium abscessus
FinalAssemblies ——— | piaton ) Il Mycobacterium intracelilare
K [] Mycobacterium marinum
|_ f| E] L_pl.fasta ) Suipedes
oqgries
9 [ O_plfasta M [l abscessus
| [l massiliense
J [l chimaera
[ ] Unknown

1;1 20260426_2311_plasmidspades_plasmid_presence_itol.txt f—o—

plasmidspades_plasmid_presence
[ ] atleast 1 plasmid present

20260426 _2311_plasmidspades_summary.txt

ﬂ info.txt

Use with caution, many false positives!! |

A B C
#Putative
Mobile
Sample Elements Mobile Elements (node_length-bp_cov)
L 12 1_65095_52.677564;2_32264_91.505772;3_21250_70.088955;4_19014_28.450733;5_13585_114.171051;6_13356_25.562628;7_4615_30.600267,8_4478_37.656401;9_1316_6.267452;10_1170_46.511026;11_624_20.941650;12_552_20.604706;
o] 177 1_7856_16.889378;2_6339_17.737766;3_6288_34.134556;4_5323_14.931486;5_3624_21.381184;6_3079_18.642615;7_3049_12.204312;8_3028_18.768356;9_1847_14.024419;10_1803_16.485084;11_1779_24.377119;12_1627_19.277333;13_1413_

ﬁ.? ; T N N
j 64 | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de) ‘h ) ‘. ] a J

nnnnnnn




NTMSEQ

Research Center Borstel
Leibniz Lung Center

« Quality control of reads

* Trimming

* Downsampling

« Contamination detection

* (Sub)species determination
 Strain typing (MLST)

* Assembly

* Tree (Dendrogram)

« Genome similarity estimation (ANI)
* Resistance prediction

* Virulence prediction

« Plasmid prediction

[:] Name

Abricate
AMRFinder
Assemblies
customDB_SRST2
fastANI_AllagainstAll
FastP
FastQ_subsampled
kraken2

logs

Mashtree
MLST_SRST2
MultiQC
NTMprofiler

Plasmidspades

Platon

¥ Anderungsdatum

27.04.2026 07:59
27.04.2026 07:59
27.04.2026 01:50
27.04.2026 07:41
27.04.2026 01:54
26.04.2026 23:23
26.04.2026 23:22
27.04.2026 00:00
27.04.2026 07:59
27.04.2026 01:54
27.04.2026 00:23
26.04.2026 23:16
28.04.2026 13:08
27.04.2026 06:51

27.04.2026 07:58

Typ

Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner
Dateiordner

Dateiordner
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NTMSEQ: PLASMID PREDICTION (PLATON) & W & Tersiatate

[ pehai
Tree scale: 0.1 ——m——— L Species
4’7 o . Mycobacterium abscessus
platon N [ Mycobacterium intracellulare
K [ Mycobacterium marinum
FinalAssemblies == Subspeci
o K.plasmid.fasta H S s
Y M [l abscessus
[ . custom-SRST2_plasmid_presence
@] Lplasmid.fasta =F = I Il massiiense
| [l atleast 1 plasmid present J B chimaera
A Unknown
o) N.plasmid.fasta ; oy T R O
] [] atieast 1 plasmid present at least 1
. plasmid present
Qf_j O.plasmldtfasta . [ A | B €| o | E [ F | 6 [ H | U [ ¥ | K [ L | M | N | O
K 1 Sample ] Length Coverage #ORFs RDS  Circular IncType(s|Replicatioiobilizatic #0OriT Conjugatic #AMRs = #rRNAs Plasmid H|
2| K contigdooos 241197  NA 26 75 no 0 1 0 0 0 0 0 0
L 3| L contigooois 87562  NA 70 6.6 no 0 0 1 0 1 0 0 0
4| L contigooosl 32137  NA 3 0.6 no 0 0 1 0 0 0 0 1
5| L contigoo62 31223  NA 36 18 no 0 0 0 0 0 0 0 1
| 0006
M 6| L contiglod76 24483  NA 15 0.9 no 0 0 1 0 0 0 0 1
7| L contigooss 21123 NA » 0.1 no 0 0 1 0 0 0 0 1
N 8| L contigooosz 19183  NA n 17 no 0 0 0 0 0 0 0 1
9| L lcontigho104 15421  NA 2 18 no 0 0 0 0 0 0 0 1
o 10| L contigolos 15102  NA 17 22 no 0 1 0 0 0 0 0 0
1| L contigo11l 1399  NA 1 -19 no 0 1 0 0 0 0 0 0
y X ! 12| L contigooll3 13767  NA 15 0.8 no 0 0 0 0 0 0 0 1
- |
,g/ 20260426_2311_platon_plasmid_presence_itol.txt B L contigos 13371 Na - 1 = = 0 1 : - 5 0 1
- 14| L contigoolds 5517 NA 5 13 no 0 0 0 0 0 0 0 1
& info.txt 15| L contigooise 4522 NA 4 16 no 0 0 0 0 0 0 0 1
16| N contigool7 54633 NA 7 7.2 no 0 1 0 0 0 0 0 0
mobGenes.tsv 17) 0  contigdoooz 280357  NA s 26 no 0 1 0 0 0 0 0 0
Platon_Output_RefSeqHits_20260426_2311.tsv 2 g . . oy e
1 semple mutatve motieclements oiaton) | UJS@ With caution, many false positives!!
Platon_Output_summary_20260426_2311.tsv - 2 | H 0
3 | 1 0
Platon_Output_summary2_20260426_2311.tsy et s | 0
Si| K 1
6 L 13
7] M 0
8| N 1
9| o 1

TN o .
. = VA o \ \
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NTMSEQ: PLASMID PREDICTION (PLATON) 3. [ & Sttt

[ P
NG conTiGL

Tree scale: 0.1 ——m——— L Species
4'7 o . Mycobacterium abscessus
platon N [ Mycobacterium intracellulare
K [ Mycobacterium marinum
FinalAssemblies == Subspeci
o K.plasmid.fasta H S s
Y M [l abscessus
[ . custom-SRST2_plasmid_presence
@] Lplasmid.fasta =F = I Il massiiense
| [l atleast 1 plasmid present J B chimaera
5 Unknown
o) N.plasmid.fasta ; oy T R O
1] [] atieast 1 plasmid present at least 1
. plasmid present
Sjo.plasmld‘fasta . [ A | B ¢ | o | E | F [ 6 | W | U [ J | K [ L [ M ] N O
K 1 Sample ] Length Coverage #ORFs RDS  Circular IncType(s|Replicatioiobilizatic #0OriT Conjugatic #AMRs = #rRNAs Plasmid H|
2| K contig0009 241197  NA 226 -7.5 no 0 1 0 0 0 0 0 0
L 3] L contigd0018 87562 NA 70 -6.6 no 0 0 1 0 13 0 0 0
4| L contig00061 32137 NA 29 0.6 no 0 0 1 0 0 0 0 1
5| L contighoo62 31223  NA 36 18 no 0 0 0 0 0 0 0 1
M 6 L contig00076 24483 NA 15 0.9 no 0 0 1 0 0 0 0 1
7| L contig00089 21123 NA 2 0.1 no 0 0 1 0 0 0 0 1
N 8| L contigd0092 19189 NA 22 17 no 0 0 0 0 0 0 0 1
9| L contigd0104 15421 NA 22 18 no 0 0 0 0 0 0 0 1
0 10 L contigd0106 15102 NA 17 =22 no 0 i 0 0 0 0 0 0
nl L contig00111 13996 NA 1 -19 no 0 1 0 0 0 0 0 0
> - . 12 L contigd0113 13767 NA 15 0.8 no 0 0 0 0 0 0 0 1
It |
,g/ 20260426_2311_platon_plasmid_presence_itol.txt B L contigos 13371 Na - 1 = = 0 1 : - 5 0 1
v 4 L contig00148 5517 NA 5 13 no 0 0 0 0 0 0 0 1
g_/ info.txt 15| L contigholse 4522 NA 4 16 no 0 0 0 0 0 0 0 1
16| N contigh00l7 94633  NA 76 72 no 0 1 0 0 0 0 0 0
mobGenes.tsv 17/ 0 contigd0002 280357  NA 25 26 no 0 1 0 0 0 0 0 0
Platon Oltput RefSeqHits_20260426_2311.tsv I g . h . f I oy e
11 smele muatve maniesements o) | US@ With caution, many false positives!!
Platon_Ogitput_summary 20260426 _2311.tsv 7 2 | H 0
3 | 1 0 A B c D
Platon_Oftput_summary2_20260426_2311.tsy ==mfmmee> 4 | 0 o u rep mob_genes conj_genes
SH K 1 3| 1
| 4 ]
6 } L 13 5 K replication_PCLA_725460
7 ‘ M 0 6 L replication_PCLA_725460,replication_PCLA_725460 profile_MOBF,profile_MOBF,profile_MOBF,profile_MOBF,profile_MOBF conjugation_PCLA_2783275
8 N 1 =P M -
1 8 N replication_PCLA_725460
9 \ o} 1 9 o replication_PCLA_3267610
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PLASMID PREDICTION (& b

* From short reads
*  Works well if you know what you are looking for (e.g. virulence plasmid)
« De novo prediction (e.g. with plasmidspades/platon) = many false positives, sometimes false negatives

« Long read sequencing (e.g. Pacbio/Nanopore) much better suited to resolve plasmid sequences!

*  Wet-lab validation (e.g. plasmid extraction, junction PCR to check circularity,...)

: ; e 7;-"\ ‘1- 7-\\ k\".
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NTMSEQ: TROUBLESHOOTING Ny €

(J Name v Anderungsdatum Typ

logs
Abricate 27.04.2026 07:59 Dateiordner

|| abricate.log
AMRFinder 27.04.2026 07:59 Dateiordner

|| AMRFinderPlus.log
Assemblies 27.04.2026 01:50 Dateiordner : .

|| assembly_shovill.log
customDB_SRST2 27.04.2026 07:41 Dateiordner | Contamination_detection_kraken2.log
faStANl_A"agalnstA" 27.04.2026 01:54 Dateiordner j fastANl_a"_agamst_a"Iog
FastP 26.04.2026 23:23 Dateiordner || mash_on_FastA files.log
FastQ_subsampled 26.04.2026 23:22 Dateiordner | mash_on_FastQ files.log
kraken2 27.04.2026 00:00 Dateiordner B MIST o0 Fast0ifiles SRET2dag

) || NTM_species_and_resistance_detection_NTM...

logs 27.04.2026 07:59 Dateiordner

| parse_kraken2_results.log
Mashtree 27.04.2026 01:54 Dateiordner

| plasmid_assembly_using_plasmidspades.log

MLST_SRST2 27.04.2026 00:23 Dateiordner .

|| plasmid_detection_with_platon.log
MultQC 26.04.2026 23:16 Dateiordner | plasmid_detection_with_SRST2_using_custo...
NTMprofiler 28.04.2026 13:08 Dateiordner ] platon_on_plasmidspades_assemblies.log
Plasmidspades 27.04.2026 06:51 Dateiordner | preprocess_reads_fastp.log
Platon 27.04.2026 07:58 Dateiordner | Quality_control_on_reads_fastQCmultiQC.log

ﬁ.? ; T N N
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TOOLS FOR NANOPORE DATA

nnnnnnn

Nanoplot for quality control

Research Center Borstel
Leibniz Lung Center

Autocycler (slow, highly accurate) or Dragonfly (fast) for assembly = use output as input for NTMseq

NTMprofiler (works on nanopore fastQ files or assemblies)

Nanogalaxy

70

= Galaxy Nanopore

# Nanoptot Puoting suite for Orford

Tool Parameters

Select multifile mode

Type of the file(s) to work on
fastq

fites.*
D0 o - ETT

secepted tormats =

(~fast)

Options for filtering or transforming input prior o plotting

Options for custemizing the plots created

Additional Options
Email notification

Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)



INSTALLATION AND RUNNING NTMSEQ

Optimized for short-read sequencing data (lllumina)

Requirements

Linux-based system (e.g. VM, wsl,...)

* Basic command-line experience

* Conda (e.g. miniconda) or mamba for faster installation

Steps

« Connect to a linux-based system (e.g. to a VM via putty)

« Download repository (wget)

« Install required tools: $ bash Installation_NTMseq.sh

* Install databases: instructions at github

* Configure your analyses: in NTMseq.config

¢ Run analyses: S bash starter NTMseq.sh NTMseq.config
% 71 | Research Center Borstel - Leibniz Lung Center; Margo Diricks (mdiricks@fz-borstel.de)
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s @ actions [0 Projects M Wik @ Securtyandquaiiy L2 insights @ Settings
o NTMseq Fusic O Cthm | @Wach 0 - ¥ fok D
; L D 1Tag Add file
malircks Updat
B config

i
n
A
=
oo
0 README &8 GPL.30 license £ = 0
Releases 1
NTMseq
Whole-genome sequencing analysis
of nen-tuberculous mycobacteria Packages
by Margo Diricks

NTMseq is for Research Use Only!

NTMseq
Whole genome sequencing analysis
of non—tuberculous mycobacteria
by Margo Diricks




‘ ’ Research Center Borstel
CONCLUS'ONS Leibniz Lung Center

* NTM are an emerging public health threat
* Accurate (sub)species identification is essential for treatment
* Environmental reservoirs play a key role in transmission =2 environmental sampling!
* WGS enables high-resolution species identification, outbreak detection and source tracing
* Interpretation requires integration with epidemiological data
* WGS-based tools and mutations catalogues are rapidly developing
* No one best solution, all tools have advantages/disadvantages = use multiple!
* Require continuous validation
* Ask help from NTM experts

* Collaboration and standardisation are critical for future surveillance
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Research Center Borstel

RESISTANCE CATALOGUES FOR MYCOBACTERIA Leibniz Lung Center

Catalogue of mutations in

complex and their association
with drug resistance

Drug
Variant
Sensitivity
Specificity

MUT Absent_pheno S

30643[ 10859 6002 | 64.4% | 99.3% e U
30515 1154 15656 6.9% | 99.9% (’ § -1 ] andad Its
30522| 608 16202 36% [100.0% s |
30521| 593 [16217| 35% |100.0% T genotypiC

Associated with resistance https://www.ntmnet.org/mystic-ntm
\ Not associated with resistance

MUT Present_pheno R
MUT Absent_pheno R

Second edition

RIF |rpoB_p.Ser450Leu
RIF [rpoB_p.Asp435Val
RIF  |rpoB_p Hisd445Asp
RIF |rpoB_p His445Tyr

233 § MUT Present_pheno S

{ %ﬁ‘s World Health

¥ Organization

* Goal 1: to improve and extend current resistance catalogues for NTM
* Goal 2: to provide a benchmark dataset for resistance prediction tools (e.g. NTMprofiler)

* Goal 3: to improve surveillance and monitor trends

* > 17 institutions across 13 countries expressed interest

pDST gDST +  Data sharing (preparations) have already begun for a few of them
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Public databases for molecular typing . .
PUDMLST o miiaseame avesiy « Submit your sequences to this
ORGANISMS  SPECIES ID ABOUT US UPDATES data ba se !

Home > Organisms

* Important for surveillance
* Some tools only available with
Source of isolates submitted to the Mycobacteroides abscessus complex database sy e Bl ar SuU b m itted sam ples

This MLST scheme was developed by Song Yee Kim and
colleagues at the Yonsei University College of Medicine,
Seoul, Korea. It is described in Kim et al. 2013 Diagn

Microbiol Inf

Mycobacteroides abscessus complex

Database curated by Margo Diricks.

The separate scheme for M. massiliense has been removed
since this was leading to confusion with the M. gbscessus
scheme as they used the same loci with different allele
numbers. Allele and profile definitions for the legacy M.
massiliense scheme are available for download here.

The preferred citation for this website is:

e Open Res 2018, 3:124 [version 1; referees: 2

Typing . Isolate collection Genome collection

The typing database contains nomenclature - allele The isolate database consists of isolate records containing A subset of records within the isolate database may
definitions that provide an identifier for every unique provenance and phenotype information linked to contain genomes assemblies. You can access these from
allele sequence, and MLST profiles that index each unique molecular typing information. These records may also the isolate database by filtering on sequence bin size in a
combination of alleles with a sequence type (ST). include genome assemblies. query.

Allele sequences: 191,947 Isolates: 2,233 Genomes: 2,189

Last updated: 2026-04-22 Last updated: 2026-04-28 Last updated: 2026-04-22
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* Exception: iTol tool ]

SPECIESID ABOUTUS  UPDATES

Home > Organisms > Mycobacteroides abscessus complex > Mycobacteroides abscessus complex isolates > Plugins > iTOL

iTOL - Interactive Tree of Life - Mycobacteroides abscessus complex isolates

~ This plugin uploads data for analysis within the Interactive Tree of Life online service:
\ iTOL is developed by: Ivica Letunic (1) and Peer Bork (2,3,4)

H 1. Biobyte solutions GmbH, Bothestr 142, 69126 Heidelberg, Germany
£ 2. European Molecular Biology Laboratory, Meyerhofstrasse 1, 69117 Heidelberg, Germany
3. Max Delbriick Centre for Molecular Medicine, 13125 Berlin, Germany
4. Department of Bioinformatics, Biocenter, University of Wiirzburg, 97074 Wurzburg, Germany

Web site: https://itoLemblde/
Publication: Letunic & Bork (2021) Interactive tree of life (iTOL) v5: an online tool for phylogenetic tree display and annotation. Nucleic Acids Res 49(W1):w293-6.

This tool will generate neighbor-joining trees from concatenated nucleotide sequences or allelic profiles. For sequencr trees, only DNA loci that have a corresponding database containing allele sequence identifiers, or
DNA and peptide loci with genome sequences, can be included. Please check the loci that you would like to include. Alternatively select one or more schemes to include all loci that are members of the scheme.

Analysis is limited to 5,000 records (2,000 records for ClustalWw).

If generating a tree by aligning sequences then it is also limited to 2,500,000 sequences (records x loci).

Isolates User genomes Loci Schemes Tree generation
1813 a  Optionally include data not in the Select options - 3 All loci Generate trees from:
1881 database. i MLST profiles
1882 i = ® sequences
1883 I Upload assembly FASTA file _ = 4d Ribosomal MLST Tree algorithm (sequences):
1884 (or zip/tar.gz/tar file containing multiple - [E] &J cgMLST ® FastTree (Approximate ML)
2072 v FASTA files - one per genome): @ Clustalw (NJ)
2073

Datei auswahlen | Keine ausgewahit [ [

iTOL datasets iTOL data type Action
Select to create data overlays (@) ® text labels
coloured strips
isolate -
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