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Mikrobiom-Analyse mittels Nanopore-Sequenzierung

Ergebnisse der Nanopore-Sequenzierung

Von den Rohdaten zur Identifizierung des sequenzierten Mikrobioms.

i C National
E Pl 2 M E 8 Center for
= ) Biotechnology
NCBI Information

Die Nanopore-Sequenzierung wird mit dem Programm ,MinKNOW* durchgeflhrt.
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MinKNOW wird so eingestellt, dass das Programm wahrend der Sequenzierung be-
reits das Basecalling (= Umwandlung der Rohdaten in Sequenzdaten) und das Bar-
coding (= Zuordnung der Sequenzdaten zu den verwendeten Barcodes) durchfihrt:

Basecalling: ON
Barcoding: ON

DESKTOP-CTFROHH
&

= My device

Start 1. Positions 3. Bun options 5. Output 6. Review

i Sequencing overview Analysis

# Experiments Basecalling Barcoding Alignment

Basecalling ON Barcoding ON
System messages
@  WVodified bases OFF Options
Host settings Enabled
Models Options
High-accuracy basecalling Disabled

“ £ Back to run options Continue to output > Skip to final review »
Connection manager

O H B ® H m™m } < @ 27°C Meist somnig

In einem Ordner, der vor der Sequenzierung angelegt wurde (hier: bruchsal02) werden
automatisch die folgenden Unterordner angelegt.

20241026 1447 MN33612 AW X +

&~ A = (J > DieserPC > Windows(C) > bruchsal2 > bruchsal2 > no_sample_id >
@ Neu Tl Sortieren = Anzeigen
A Start Mame Anderungsdatum Typ Grofe
fast5_fail Dateiordner
P9 Katalog -
fast_pass Dateiordner
> @ OneDrive
fastd_skip Dateiordner
fastg_fail Dateiordner
il Desktop fastq_pass 26.10.2024 15:51 Dateiordner
«+ Downloads other_reports 26.10.2024 1505 Dateiordner
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Datei  Start  Einfigen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Automatisieren Hilfe

=E o | remmmen — 1| B m i BB TR [ | T - A

X Ausschneiden
[ Kopieren

Calibri LA A

Einfiigen K U~ ifie G A ol gy 9 om o Bedingte  AlsTabelle  Zellenformatvorlagen | Einfiigen Laschen Format Sortieren
~ < Format ibertragen =i = Verbinden und zentriren @ % @ ** | Formatierung ~ formatieren ~ - ~ ~ & Loschen - Filtern
Zwischenablage [ Sehiftart [ Ausrichtung 3 Zahl [ Formatuoriagen Zellen Bearbeiten
EE - 3
A B < D E F G H 1 J K L M N o P a R s

1 |channel,well,adapter,collinear_confidence,conductance,conductance_filtered_data,event,experiment_tag,flow_cell_id,group_1_adjusted_offset_0mv_pa,group_1_adjusted_offset_0mv_std,group_1_offset_voltage_mv,group_order,include_well,
2 |1,1,1122,1.41,0.925,True,384,n0_sample,AOS183,-0.824,1.458,15,1,1,13.601,1.283,23.159,32.34,41.662,-10,-20,-30,15.007,-0.8,1.41,0,single_pore,0,17598,0,210.0,1.94,0,1,15,-170,2,21896,0,73.43,33.0,41000,0.0,0,4058,0,0,0,0

3 |2,1,740,0.51,0.906,True,0,no_sample,A0S183,-1.497,1.163,15,1,1,12.462,1.154,21.727,30.765,39.854,-10,-20,-30,13.963,-1.533,1.148,0,single_pore,0,2910,0,206.73,1.94,0,1,15,-170,2,39458,0,81.73,37.7,43108,0.0,0,0,0,0,0,0

4 [3,1,0,-7.55,1.753,False,0,no_sample, AOS183,-3.494,1.079,15,0,0,24.778,1.111,43.417,61.32,78.468,-10,-20,-30,14.84,-3.451,1.09, 788, multiple, 0,7888,0, 0,1,15,-170,2,11411,0,129.68,35.0,0,0.0,22,15785,0,0,0,0

5 |4,1,0,,False,0,n0_sample,AOS183,,15,0,0,,,,,,-10,-20,-30,,,,0,5aturated,0,0,0,,,0,1,15,-170,2,0,0,,,0,0.0,0,0,0,0,0,0

6 |5,1,4831,0.56,0.904, True,229,n0_sample,AOS183,-0.315,1.054,15,1,1,13.711,1.065,22.826,31.839,40.908,-10,-20,-30,15.237,-0.325,1.024,0,single_pore,0, 11555,0,205.91,2.41,0,1,15,-170,2,26635,0,75.1,31.6,43250,0.0,0,0,0,0,0,0

7

8

9

6,1,2785,-0.11,0.5,True, 649,n0_sample, AOS183,-0.207,1.164,15,1,1,13.737,1.167,22.863,31.872,40.87,-10,-20,-30,15.395,-0.234,1.136,0,single_pore,0,6868,0,205.04,1.86,0,1,15,-170,2,34135,0,75.52,30.6,44437,0.0,0,1486,0,0,0,0
7,1,567,2.71,0.917,True,30,no_sample,A0S183,0.014,1.148,15,1,1,14.062,1.14,23.341,32.38 41.69,-10,-20,-30,15.289,-0.103,1.127,0,single_pore,0,11046,0,210.77,2.04,0,1,15,-170,2,31795,0,79.03,31.6,43438,0.0,0,235,0,0,0,0
8,1,2111,1.54,0.909,True,0,no_sample,A0S183,-1.223,0.511,15,1,1,12.954,0.951,22.163,31.177,40.345,-10,-20,-30,14.35,-1.254,0.903,0,single_pore,0,2054,0,206.89,2.29,0,1,15,-170,2,25056,0,73.93,32.0,29221,0.0,0,13994,0,0,0,0
10 9,1,0,, False,0,no_sample,A0S183,,,15,0,0,,,,,,-10,-20,-30,,,,0,saturated,0,0,0,,,0,1,15,-170,2,0,0,,,0,0.0,0,0,0,0,0,0
11/10,1,2498,2.2,0.915,True,21,no_sample,AOS183,-0.185,1.056,15,1,1,13.924,1.034,23.185,32.225,41.485,- 10,-20,-30, 15.297,-0.257,1.035,0,single_pore,0,5083,0,206.08,1.74,0,1,15,-170,2,27756,0,78.08,31.3,35358,0.0,0,10160,0,0,0,0
12 [11,1,1582,0.85,0.882, True,388,n0_sample,A0S183,-0.15,1.064,15,1,1,13.496,1.081,22.373,31.155,40.022,-10,-20,-30,15.337,-0.185,1.066,0,single_pore,0,2250,0,201.84,2.11,0,1,15,-170,2,36725,0,73.99,31.8,40945,0.0,0,6422,0,0,0,0
13 |12,1,3834,1.35,0.902,True,526,n0_sample,A0S183,0.366,1.081,15,1,1,14.365,1.076,23.572,32.521,41.605,-10,-20,-30, 16.118,0.333,1.062,0,single_pore,0,4647,0,20: 0,1,15,-170,2,3478, 10196,78.98,29.3, 18485,0.0,53,18098,0,0,0,0
13,1,744,0.58,0.908, True,0,no_sample,A0S183,-0.571,1.14,15,0,0,13.688,1.102,22.824,31.937,41.048,-10,-20,-30,15.186,-0.625,1.104,0,unavailable,0,7200,0,210.27,1.67,0,1,15,-170,2,0,10720,,,7344,0.0,0,24987,0,0,0,0
15 14,1,0,,,False,0,no_sample,A0S183,,,15,0,0,,,»,,-10,-20,-30,,,,0,saturated,0,0,0,,,0,1,15,-170,2,0,9,,,0,0.0,0,0,0,0,0,0
16 |15,1,0,,,False,0,n0_sample,AOS183,,,15,0,0,,,,,,-10,-20,-30,,,,0,saturated,0,0,0,,,0,1,15,-170,2,0,0,,,0,0.0,0,0,0,0,0,0
17 |16,1,0,,,False,0,n0_sample,AOS183,,,15,0,0,5,,-10,-20,-30,,,,0,saturated,0,0,0,,,0,1,15,-170,2,0,0,,,0,0.0,0,0,0,0,0,0
18 |17,1,1799,3.05,0.901, True, 14,no_sample,A0S183,-0.087,1.053,15,1,1,13.791,1.05,23.042,31.899,41.061,-10,-20,-30,15.515,-0.135,1.045,0,single_pore,0,6907,0,207.77,1.79,0,1,15,-170,2,24543,10171,79.15,31.6,33263,0.0,40,651,0,0,0,0
12 |18,1,0, False,0,n0_sample,AOS183,,,15,0,0,,,,,-10,-20,-30,,,,0,5aturated,0,0,0,,,0,1,15,-170,2,0,0,,,0,0.0,0,0,0,0,0,0

=

20 |19,1,0,0.32,0.0,False,0,no_sample,A0$183,-0.427,0.819,15,0,0,-0.436,0.824,-0.451,-0.47,-0.457,-10,- 20,-30,126.078,-0.452,0.814,0,z¢r0,0,0,9,,,0,1,15,-170,2,0,0,,,0,0.0,0,0,0,0,0,40320
21/20,1,3447,0,52,0.895,True,254,no_sample,AOS183,-0.848,1,056,15,1,1,13.209,1.046,22.329,31.25,40.223,-10,-20,-30,14,947,-0.861,1.055,0, single_pore,0,4581,0,204.25,1.82,0,1,15,-170,2,27300,0,74.53,31.9,35582,0.0,0,5154,0,0,0,0

22 |21,1,1729,0.07,0.905,True,636,no_sample,A0S183,-0.651,0.916,15,1,1,13.451,0.916,22.71,31.757,40.811,-10,-20,-30,15.091,-0.655,0.93,0,single_pore,0, 6,0,205.45,1.75,0,1,15,-170, 99,0,75.42,32.8,41620,0.0,0,5632,0,0,0,0

23/22,1,1013,-0.66,0.907,True, 709,no_sample,ACS183,-0.736,1.045,15,1,1,13.228,1,073,22,254,31.357,40.394,-10,-20,-30,14.548,-0.779,1.064,0,single. 0,7599,0,210.35,1.98,0,1,15,-170,2,13538, 1 9.3,22919,0.0,16,17219,0,0,0,0
24 23,1,417,-177.8,1.808,False,1192,n0_sample,AOS183,-0.809,0.992,15,1,1,12.877,0.9: 1,30.28,39.47,-10,-20,-30,-7.535,-0.883,0.967,0, single_pore,0,5868,0,200.6,1.91,0,1,15,-170,2,38433,0, 1.2,45910,0.0,0,876,0,0,0,0

25 |24,1,1105,1.04,0.897,True,0,n0_sample,A0S183,-0.383,1.091,15,1,1,13.395,1.0¢ 1 40.278,-10,-20,-30,14.863,-0.411,1.072,0,single_pore,0,1463,0,205.11,1.86,0,1,15,-170,2,15713,8095,71.38, 31.7,18281,0.0,249,15607,0,0,0,0
26 |25,1,3386,0.81,0.945,True,387,no_sample,AOS183,-0.856,1.143,15,1,1,14.042,1.139,23.654,33.067,42.561, - 10,-20,-30,15.007,-0.898,1.131,0,single_pore,0,6388,0,214.64,2.08,0,1,15,-170,2,19436,0,80.44,33.1,29597,0.0,0,15272,0,0,0,0
2726,1,5753,1.89,0.919,True,396,n0_sample, AOS183,-1.284,1,105,15,1,1,12.945,1.109,22.172,31.266,40.549,-10,-20,-30,14.095,-1.332,1.108,0,single_pore,0,11383,0,208.84,1.72,0,1,15,-170,2,23735,0, 7,41271,0.0,0,534,0,0,0,0
22127.1.0_Ealen 0.nn_camnla AS182_15.0.0_10_90_20_0caturatad00.0_0115.170.2.0.0.0.0.0.00.0000

fasts_fail:  Reads im fast5-Format, die bestimmte Filterkriterien (Qualitat, Read-
Lange) nicht erreichen
fast5_pass: Reads im fast5-Format

- Bei fast5-Dateien handelt es sich um rohe Sequenzierdaten, bei denen das Base-
calling noch nicht durchgefihrt wurde.

fastg_fail: Reads im fastqg-Format, die bestimmte Filterkriterien nicht erreichen
fastg_pass: Reads im fastqg-Format

Im Ordner fastq_pass befindet sich flr jeden Barcode ein Unterordner (bei dieser Se-
guenzierung barcodell bis barcodel7; barcodel8 und barcode20 sind Artefakte).

fastq_pass X +

& T

[J > DieserPC > Windows(C) » bruchsalz > bruchsal2 > no_sample_id

@ Meu Tl Sortieren

Anzeigen see

=
A start Mame Anderungsdatum Grafe
-j Katal barcodell 01.11.2024 16:31 Dateiordner
p atalog
barcodel2 26.10.2024 16:35 Dateiordner
> @ OneDrive
barcodel3 26.10.2024 16:35 Dateiordner
barcodel4 26.10.2024 16:35 Dateiordner
i Desktop barcodel5 26102024 16:35 Dateiordner
+ Downloads barcode16 26.10.2024 16:35 Dateiordner
| Documents barcodel7 26.10.2024 16:35 Dateicrdner
P4 Bilder barcode18 26.10.2024 16:35 Dateiordner
,:'M ik barcode2 26.10.2024 16:35 Dateicrdner
usi
unclassified 26.10.2024 16:35 Dateiordner
i Videos
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barcodel? # =+
= qr C [J > DieserPC > Windows(C) > bruchsal2 > bruchsal2 > no_sampleiid > 20241026_1447_MN33612_AWB221_9c3
@ Neu Tl Sortieren = Anzeigen
A start Mame Anderungsdatum Typ Grofie
Nl Katal o AWB221_pass_barcode17_9c309724_227clcBe_Ofastg Komprimierter Archivordner 1.890 KB
atalog
o MWB221_pass_barcodel7_9c309724_227clcBe_1.fastg Komprimierter Archivoerdner 1.876 KB
» @ OneDrive
+ MWB221_pass_barcodel7_9c309724_227c0cBe_2 fastq Komprimierter Archivordner 1.894 KB
o AWB221_pass_barcodel7_9c309724_227clc8e_3.fastg Komprimierter Archivoerdner 1.886 KB
B Desktop 5 AWB221_pass_barcodel7_0c300724_227c0c8e 4 fastq Komprimierter Archiverdner 1.897 KB
+ Downloads o AWB221_pass_barcode17_9c309724_227clcBe_5.fastg Komprimierter Archiverdner 1.874KB
.| Documents o MWB221_pass_barcodel17_9c309724_227clcBe_6.fastg Komprimierter Archivoerdner 1.887KB
P9 Bilder w0 AWB221_pass_barcode17_9c309724_227clcBe_7 fastq Komprimierter Archivordner 1.889 KB
o MWB221_pass_barcodel7 9c309724_227c0c8e_8.fastg Komprimierter Archiverdner 1.601 KB
) Musik
Anmerkung:

Eine GZ-Datei (Datei mit der Endung .gz) ist ein komprimiertes Archiv, das mit dem standardmé&Rigen
Komprimierungsalgorithmus gzip (GNU zip) erstellt wird. Eine GZ-Datei kann mit einem gebréuchlichen
Packprogramm wie 7-Zip oder WinZip entpackt werden.

Sobald fir jeden Barcode ein Datenpaket (ein Datenpaket umfasst die Sequenzierda-
ten von 1000 Reads; z.B. AWB221 pass_barcodel7 9c309724 227c0c8e_0.fastq)
abgelegt wurde, kann mit der Auswertung der Daten begonnen werden.

Die Auswertung der Daten wird mit dem Programm EPI2ME durchgefihrt.

Anmerkung:

EPI2ME ist eine bioinformatische Plattform, die von Oxford Nanopore Technologies entwickelt wurde.
Diese Plattform ist auf die Analyse von DNA- und RNA-Daten spezialisiert, insbesondere solche, die mit
Hilfe der Oxford Nanopore-Sequenzierungstechnologie generiert wurden.

EPI2ME steht auf der Website von Oxford Nanopore Technologies kostenfrei als Download zur Verfi-
gung (https://community.nanoporetech.com/downloads).
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Um die Sequenzierdaten auszuwerten, missen die folgenden Schritte durchgefuhrt

werden.

1. Launch anklicken:

Q search workflows and analyses

7z
—
- Dashbaard
Home
» Total analyses
Lounch
3 C
a
R o
i Recent activity
& Today
happy_payne wi-16s
hopeful_goldberg wi-16s
agitated_kilby wi-16s
From the blog
Settings

System CPU

0%

Fri Nov 01 2024

Fri Nov 01 2024

Fri Nov 012024

Logged in as Bernd Dittrich o

Sign out of EPIZME

System MEM

35%

All analyses >

@ Completed
@ Completed

@ Completed

labs.epi2me.io »

2. Workflow 16s anklicken (muss zuvor heruntergeladen werden):

Q  search workflows and analyses

«
e
- Workflows
Home
16s
>
Identification of the origin of single reads from 16S/ITS
Launch
® metagenomics @ metabarcoding  ® 16s =N+
L}
Results
Amplicon
Analyse Nanopore reads generated by amplicon seque.
 amplicon o
Basecalling
Helper workflow for basecalling ONT reads
® bosecaling e utility
Flu
Influenza A&B typing and analysis from Nanopore data.
o omplicon viruses @ public health o
& Metagenomics
Sevinos |dentification of the origin of single reads from both am

AAV-QC

AAV plasmid quality control workflow
eaav e genetherapy e quality control
Artic

Run the ARTIC SARS-CoV-2 methodology on multiplexe

® sars-cov-2 @ covid e artic

Cas-9
Summarise the results of Cas9 enrichment sequencing.

 quality control

Hereditary Cancer

Variant calling in human hereditary cancer samples.

© human e variantcalling  ® cancer

Monkeypox

Mpox metagenomics assembly.

o

o

8 Import workflow v Filter workflows

Alignment
Align Nanopore reads and visualize mapping statistics.

 alignment  ® mopping e minimop2

Bacterial Genomes
Assembly, variant calling, and annotation of bacterial g

o

®denovo e alignment e mosdepth

Clone Validation

De-novo reconstruction of synthetic plasmid sequences

o

© plosmid  ® denovo @ annotation

Human Variation
Basecalling, SNV calling, SV calling, modified base calli

e human e variant calling @ whole genome o

Pore-C

Converts data generated with the Pore-C protocol into u..

ogie

in der Schule
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3. Run Locally anklicken
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Q, Search workflows ond analyses

Home

>

Launch

Results

-

Settings

16s

Introduction

This workflow can be used for the following:
« Taxonomic classification of 165 rDNA and 185 rDNA amplicons using default or custom dotabases. Default databases:
= NCBI targeted loci: 165 rDNA, 185 rDNA, ITS (ncbi_165_18s, ncbi16s_18s_28s_ITS; see here for details)

= Generate taxonomic profiles of one or more samples.

Additional features:

Two different approaches are available: *minimap2” (using alignment, default option) or " kraken2™ (k-mer based)

Option to run it in real time: *real_tine".

Results include:

= An abundance table with counts per taxa in all the samples.
« Interactive sankey and sunburst plots to explore the different identified lineages.

« A bar plot comparing the abundances of the most abundant taxa in all the samples

Related protocols

Input example

Outputs

Pipeline overview +

4. Launch anklicken

Q  Search workflows and analyse:

Home

>

Launch

Results

b

Settings

16s

Introduction
This workflow can be used for the following:

= Taxonomic classification of 165 rDNA and 18S rDNA amplicens using default or custom databases. Default databases:

« NCBI targeted loci: 165 rDNA, 185 rDNA, ITS (ncbi_16s_18s, ncbi_16s_18s_28s_ITS; see here for details).

« Generate taxonomic profiles of one or more samples.
Additional features:

« Two different approaches are available: “sininsp2” (using clignment, default option) o “krskenz' (k-mer based)
« Option to run it in real time: *real_time’
« Results include:

+ An abundance table with counts per taxa in all the samples

«+ Interactive sankey and sunburst plots to explare the different identified lineages

+ A bar plot comparing the abundances of the most abundant taxa in oll the samples.

Related protocols +

Input example

+
Outputs +
Pipeline overview +

Lastused 2 Hou Total runs 3 R

8 Run Locally & Run In Cloud
Setup required -]
Options ~
GitHut
epi2me-labs

Oxford Nanopore Technologies

* metagenomics metabarcoding 165 = 18s

Lostused 2HoursAgo  Totalruns 3 n

‘ Of Run Locally

Options ~

v1.3.0

GitHub

epizme-labs

Oxford Nanopare Technologies
Tags

 metagenomics metabarcoding  ® 165 18s
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5. Input Options einstellen

- Q search workflows and analyses

-
- 16s Lostused 2HoursAgo  Totalruns 3 n
Home
> Setup local analysis
Lounch - x
Input Options
F
X Define where the pipeline should find inut dota and ASTQ
0 save output dato. FASTQ files to use in the analysis. [+] Expand
Results - Select a path B
Real Time Analysis Options
v Options relating to the default real-time Kroken2 Must have only one of the following parameters: fastq, barr
workilow. N
Sample Options
¥ Parometers that relate to samples such as sample Bam
sheets and sample nomes. . . . .
plemar BAM or unaligned BAM (UBAM) files to use in the analysis. [+] Expand
Reference Options Select a path & x
o Files will be downlooded as part of the first run of
workflow and automatically stored for subsequent Must have only one of the following parameters: fastq, bam
runs.
Kraken2 Options
v P Classification method
Kraken? clossification options. Only relevant if
clossifier parameter is set to kraken2 Kraken2 or Minimap2 workflow to be used for classification of reads. [+] Expand
minimap2 v x
Minimap2 Options - -
o # Launch workflow
Settings

Den Pfad zum Ordner fastq_pass eingeben, in dem sich die FASTQ-Dateien der bar-
codes11-17 befinden.

Select File or Folder

5 o

Folder
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= Ordner auswahlen X

&« 5> v N I > DieserPC > v @] Dieser PC durchsuchen p
Organisieren a- - Q
u Videos » ~ Gerate und Laufwerke
1] i :
~ WUN_FOBI_202; ER  Windows(C)

7 example_out 355 GB frei von 926 GB

~ WUN_FOBI_202:

~ bruchsal2

> h Netzwerk

Ordner: Dieser PC E

Folder

= Ordner auswahlen X

&« = v J « no_sa.. > 20241026_1447_MN33612_A.. > v (@] 20241026_1447_MN33612_ A. R
Organisieren = Neuer Ordner E o
u Videos » Name Anderungsdatum Typ GroBe
= WUN_FOBI_202; - fast5_fail 26.10.2024 15:18 Dateiordner
~ example_out ~ fast5_pass 26.10.2024 15:51 Dateiordner
-~ WUN_FOBI_202: ~ fast5_skip 26.10.2024 16:35 Dateiordner
~ fastq_fail 26.10.2024 15:18 Dateiordner
~ bruchsal2
~ fastg_pass 26.10.2024 1551 Dateiordner
~ other_reports 26.10.2024 15.05 Dateiordner
> [ Dieser PC

> * Netzwerk

Ordner: fastq_pass E

Ordner auswahlen Abbrechen
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« Q, Search workflows and analyses F
-
- 16s Lostused 2HoursAgo  Totalruns 3
Home
> Setup local analysis
Launch
Input Options
[
v Define where the pipeline should find input data and ASTQ
m save output dato. FASTQ files to use in the analysis. [+] Ex
Results C:\bruchsal2\bruchsal2\no_sample_id\20241026_1447_MN33612_AWB221_9¢ 3097 24\fastq_pass = x
Real Time Analysis Options
' Options relating to the default reol-time Krakenz
workflow
Bam
Sample Options
v 1o somples such os sample BAM or unaligned BAM (uBAM) files to use in the analysis. [+] Expand
Select o path & x
Reference Options
'  Files will be downlogded as part of the first run of
v ity stored for subsequent
Classification method
Kraken2 or Minimap2 workflow to be used for classification of reads. [+] Expand
Kraken2 Options
) minimap2 v X
Kraken? clossification options. Only relevant if
classifier parameter is set to kraken2
Minimap2 Options - - -
-] # Launch workflow
Settings

Alle weiteren Einstellungen kénnen bei der Rubrik ,Input Options® ibernommen wer-
den.

6. Real Time Analysis Options

« Q. Search workflows and analyses 7
-
= 16s Lostused 2HoursAgo  Totalruns 3
Home
> Setup local analysis
Lounch =
Input Options
¥ e here the pipeline should find input data and Size of each batch
" save output dato
l Maximum number of sequence records to process in  batch. [+] Expand
Results
Real Time Analysis Options 0
v s relating to the default real-time Kroken2
workflow.
Number of reads analysed to stop the workflow
b Stop processing data when a particular number of reads have been analysed. By default the workflow will run indefinitely.
+] Expand
5000 =
v
Network port
Kraken2 Options Network port for communication between Kraken2 server and clients (available in real time pipeline). [+) Expand
v
8080 =
Minimap2 Options - -
o # Launch workflow
Settings

Bei ,Number of reads analysed to stop workflow“ kann eingestellt werden, nach wie
vielen Reads die Analyse beendet wird. Das kann hilfreich sein, wenn man sehr viele
Datenpakete hat und die Dauer der Analyse (auf Kosten des Umfangs derselbigen)
verkirzen moéchte.
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7. Sample Options

Hier werden keine Einstellungen vorgenommen.

8. Reference Options

« Q  Search workflows and analyses s
—
- 16s Lostused 2HoursAgo  Totalruns 3
Home
'S Setup local analysis
Launch

Input Options
3 : Choose a database

] Sets the refe
ncbi 16 the
Results A
v
LVA1 x
v
Kraken2 database
Not required but can be used to specifically override Kraken2 database [.tor.gz or Directory]. [+] Exp
Reference Options Select o path » | x
P F ru
eq
Taxonomy database
Kraken2 Options
v Not r but can be used to specifically override taxonomy database. Change the default to use a different taxonomy
file [ r directory] E d
St a po & x
Minimap2 Options
& # Launch workflow
Setting

Bei ,Choose database“ kann zwischen drei Datenbanken ausgewahlt werden. Zwei
verschiedene NCBI-Datenbanken und die SILVA-Datenbank. Die NCBI-Datenbank
umfasst ca. 27.000 Eintrage fur 16S-Sequenzen. AuRerdem beinhalten die NCBI-Da-
tenbanken noch Sequenzen spezifisch flr Pilze (18S, ca. 3.000 Sequenzen) und ggfs.
ITS (internal transcribed spacer, ca. 14.000). Die SILVA-Datenbank umfasst ca.
500.000 Eintrage. Um ein optimales Ergebnis zu bekommen, wahlt man am besten die
SILVA-Datenbank aus (Nachteil: die Analyse dauert langer und die taxonomische Auf-
I6sung geht nur bis zur Ebene Gattung/Genus).

Choose a database

Sets the reference, databases and taxonomy datasets that will be used for classifying reads. Choices: ['ncbi16s_18s’,'ncbi_16s_18s_28s_ITS', "SILVA1381'].
Workflow will require memory available to be slightly higher than the size of the database. [+] Expand

| ncbi_16s_18s v x

ncbi_16s_18s
nchi16s 18s_28s_ITS
SILVA1381

Bei allen weiteren Rubriken werden die vorgegebenen Einstellungen beibehal-
ten.

-10-
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9. Launch workflow anklicken

- Q  search workflows and analyses.

Home

>

Lounch

Results

k4]

Settings

Setup local analysis

Minimap2 Options

Minimap? classification options. Only relevant if
clossifier parameter is set to minimap2

Report Options

Output Options
Parameters for saving and naming workflow
outputs.

Advanced Options

Advanced options for configuring processes inside
the workflow.

Miscellaneous Options

Everything else

Nextflow configuration

Additional con!
Nextflow run o

tion options including some

10. Launch anklicken

Launch workflow

Run name

Set a name for your experiment. This is passed to Nextfiow as the -name option

blissful_haibt

Profile

Moderne
Biotechnologie
in der Schule

Lostused 2HoursAgo  Totalruns 3 L]

Enter the Nextflow profile to use. This should ordinarily not be changed from the default in EPI2ME

standord

Local cpu cores Local memory (gb)

ble to this

o the

onfiguration

n GB
vill revert back to the

allocate to this

# Launch workflow

X

Click launch to begin running your analysis. You may stop it at any time. If launch is successful, you
will be re-directed to the analysis page where you can monitor workflow outputs as they appear.

Launch

Die Analyse nimmt ein wenig Zeit in Anspruch. Es erscheinen die folgenden Anzeigen.

-11 -
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Launch workflow

Click launch to begin running your analysis. You may stop it at any time. If launch is successful, you
will be re-directed to the analysis page where you can monitor workflow outputs as they appear.

) 34% Checking for updates to the EPI2ZME distribution Launch

%= Q search workflows and analyses
blissful_haibt ® running & Stopanalysis | | ~ Options
Details  Reports  Files  Viewer  Logs wi-1és V130 @
Progress

© Runtime 9s Created 1.11.2024

Your processes will appear here.

-12-
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Q  Search workflows and analyses

-
- blissful_haibt ® running & Stop analysis ~ Options
Home
Details Reports Files Viewer Logs wi-lés v13.0 @
>
Lounch
Progress
[}
Results © Runtime 36s Created 1.11.2024
minimap_pipeline:run_common:getVersions Task 1/1
fastcat Task 9/
minimap_pipeline:run_common:getParams Task 1/1
minimap_pipeline:output_results Task 2/2
minimap_pipeline:minimap Task 0/2
Settings

« Q Search workflows and analyses 7

-
- blissful_haibt ® running ¥ Stopanalysis Options
Home
Details Reports Files Viewer Logs wi-16s v1.3.0 @
>
Launch
Progress
[}
Results @ Runtime 1m 15s Created 1.11.2024
minimap_pipeline:run_common:getVersions Task 1/1
fasteat Task 9/
minimap_pipeline:run_common:getParams Task 11
minimap_pipeline:output_results Task 2/2
minimap_pipeline:minimap Task 1/3
Settings

Die Analyse erfolgt mit einer Alignment-basierten Strategie unter Verwendung des
Programmes Minimap. Dieses ist fur ,lange“ Reads und Nanopore Daten besonders
geeignet. Die graphische Aufbereitung der Analyse ist ebenfalls Teil der Auswertung.

-13 -



Workshop Molekularbiologie
Mikrobiom-Analyse mittels Nanopore-Sequenzierung

Q  search workflows and analyses

Moderne
Biotechnologie
rsS

in der Schule

12. Results anklicken (sobald die Anzeige von ,Running® auf ,Completed” umspringt

~ Options

wi-lés v13.0 @

Created 1.11.2024

Q Search workflows and analyses

Results generated through the wf-16s nextflow workflow provided by Oxford Nanopore Technologies.

«
— . .
- blissful_haibt ® compiciea
Home
Details Reports Files Viewer Logs
>
Lounch
rogress
i}
Results @ Runtime 8m 58s
minimap_pipeline:run_common:getVersions Task 1/1
fastcat Task 9/9
minimap_pipeline:run_common:getParams Task 1/1
minimap_pipeline:output_results Task 4/4
minimap_pipeline:minimap Task 9/9
minimap_pipeline:createAbundanceTables Task 11
minimap_pipeline:makeReport Task 1/1
Settings
«
- . -
— blissful_haib; eted
Home
Details Reports Files Viewer Logs
| 4
Lounch
wi-1és-report ~
]
Results
f-16s Sequencing Report
Research use only 2024-11-01 v1.3.0
Read summary
barcodel8 =
Read quality
Woan: 9.5, Median: 3.0
-
Settings

Read Length

Mean: 1535.0. Median: 1535.0, Min: 1,535, Max: 1,535

~ Options

wi16s v13.0 @

Jump to section... ~

Base yield above read length

Total yield: 1.540-06 Gb. N50: 1540kb

160085 +

1.400e-6

-14 -
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A) Read Summary (Bsp.: barcodell)

barcodell ~

Read quality Read Length Base yield above read length

Mean: 12.8. Median: 12.0 Mean: 1590.2. Median: 1613.0. Min: 844. Max: 1,704 Total yield: 0.000356 Gb. N50: 844kb

161 3.500e-4
40
14 4
3.000e4
2.500e-4

30

2.000e-4

Number of reads
@
Number of reads

1.500e-4 =

Yield above length / Gbases

1.000e-4

5 5.000e-5

0 0 "v—v—v—v—v—v—v—v—L—.—y—rLM‘lu‘y“l'; 0.000e+0 v ¢ v |

5 10 15 20 25 30 0 05 1 15 1 12 14 18
Quality Read length / kb Read length / kb

Man sieht, dass die mittlere Read-Qualitat bei Q12,8 liegt, dies entspricht einer be-
rechneten Genauigkeit von ca. 95%. Die mittlere Read-Lange liegt bei ca. 1.600 bp
(genau 1.590,2 bp), dies entspricht in etwa der erwarteten Lange des amplifizierten
16S Fragments. AulRerdem ist der Grof3teil der Reads in der vollen Lange sequenziert
worden.

B) Number of reads

Number of reads

Number of reads after applying read length and quality filters. Read counts will also reflect host depletion and unclassified reads (kraken2 approach) and unmapped reads
(minimap2 approach). Percentages are calculated from reads after the filtering.

Note that in the minimap2 approach, there are two filters based on the mapping identity and coverage that can increase the number of unclassified sequences. This table
shows the unmapped reads before both filters are applied.

entries per page Search...

index Reads Unclassified|Unmapped Unclassified|Unmapped (%)
barcode11 2240 0.0 0.0
barcode12 616.0 0.0 0.0
barcode13 1369.0 0.0 0.0
barcode14 285.0 0.0 0.0
barcode15 2075.0 0.0 0.0
barcode16 1565.0 0.0 0.0
barcode17 8001.0 0.0 0.0

Man sieht, dass die Anzahl der Reads je Barcode unterschiedlich ist. Dies bedeutet,
dass die einzelnen Proben unterschiedlich tief sequenziert wurden. Dies kann ver-
schiedene Grinde haben. Technische Grinde sind z.B. Messfehler bei der DNA-
Quantifizierung oder der Verzicht auf &quimolares Poolen wahrend der Library-Prepa-
ration. Dies ist z.B. flir eine statistische Auswertung der Sequenzierdaten relevant.

-15-
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C)Lineages

« Q, Search workflows and analyses £

-
- blissful_haibt ® compietea ¥ Stop analysis ~ Options
Home

Details Reports Files Viewer Logs wi-16s v13.0 @
>
Launch

Lineages
SELECT SAMPLE SELECT RANK SELECT CUTOFF

]
Rasul BARCODE11 | [+]200M IN | [-] Zoom ouT \ [ 1 RESET ZOOM

Unter ,Select Rank® kann die gewunschte Taxonomie-Ebene gewahlt werden. Der
Cutoff beschreibt die Menge an Reads die im Datensatz mindestens vorkommen mus-
sen um eine Klassifikation und Visualisierung zu rechtfertigen.

I [-] ZOOM OUT

l [ ] RESET ZOOM

BARCODE11 SPECIES 1% READS | [+] ZOOM IN

Lacsobacillales I Lsersacess I eananin
Bt ey
125 135
ssspmylecsssaies
a e e sosphplozecses
2 2
Easillalss
2 bacsllazess sacsiles
16 i
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Fur barcodell konnten die folgenden Bakterien identifiziert werden:

. [+] Z00M IN [-]1 ZOOM OL

lac;:nac--lace-_ limp=ilactobacillua

enteErococcaceas

=taphylococcaceas
33

bacillaceas=
36

=taphyplococous

=almonella

a2
entercbacteriaceas
ascherichia-shigella

preundomonadaceas

[N
n b
n
N
=
=
H
in

sudomana =

Der Ansatz, der mit dem Barcode 11 (barcodell) versehen wurde, enthielt ein Ge-
misch aus genomischer DNA folgender Mikroorganismen:

Pseudomonas aeruginosa, Escherichia coli, Salmonella enterica, Lactobacillus fer-
mentum, Enterococcus faecalis, Staphylococcus aureus, Listeria monocytogenes, Ba-
cillus subtilis, Saccharomyces cerevisiae (Hefe), Cryptococcus neoformans (Hefe)

-> Alle Bakterien konnten durch die Sequenzierung identifiziert werden!

Anmerkung:
Die Hefen werden nicht angezeigt, da es sich um eine 16S basierte Identifizierung handelt.

-17 -
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Unter Select Sample kann jeder der analysierten Barcodes angewahlt werden (Bsp.:

barcodel?)

BARCODE17 “ 1% READS [+] ZOOM IN [-] ZOOM ouT

[1RESET ZOOM

I EEa

D) Sunburst

This visualization can be useful to interactively explore the taxonomic composition of the sample. It shows hierarchical data: each layer represents a taxonomic
rank. The color indicates the abundance of that taxon in comparison with the total number of reads. Zooming into an specific taxon is possible by clicking on it.
xS BOO

Enterococcus

Enterobacteriaceae

S

-

“@Phylococ e

Der sog. Sunburst Plot erlaubt in der vorliegenden interaktiven Form eine einfache
Abschatzung der in der jeweiligen Probe vorliegenden Mengen an Mikroorganismen

auf den jeweiligen taxonomischen Rangen.

-18 -
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E) Taxonomy

Taxohomy

phylum ~

axis indicates the relative abundance of each taxon in percentages for each sample.
Phylum rank

B Proteobacteria [l unknown [ll Firmicutes [l Actinobacteriota [l Bactercidota

Relative abundance

i
&

"oy
0,

e

Gony
%,

Samoles,
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Barplot of the 9 most abundant taxa at the phylum rank in all the samples. Any remaining taxa have been collapsed under the 'Other' category to facilitate the visualization. The y-

C
gy, 2

b,
Sopy,

Eine klassische Darstellung der relativen Abundanzen der in der jeweiligen Probe vor-
kommenden Taxa im Vergleich zu allen anderen Proben stellt der Barplot dar.

F) Abundances

Abundances

Abundance tables - Rarefied Abundance tables ~

Abundance table for the phylum rank.

Only taxa whose global abundance are above the abundance_threshold parameter will appear in the table.

entries per page

Showing 1to 5 of 5 entries

Export CSV

4

Die Ausgabe erfolgt nicht nur graphisch, sondern auch tabellarisch

phylum barcode11 barcode12 barcode13 barcodel4 barcode15 barcode16 barcode17 barcode18 barcode20 total superkingdom king:
Actinobacteriota 0 38 0 0 2 0 0 0 0 40 Bacteria Bacte
Bacteroidota 0 0 0 0 2 0 0 0 0 2 Bacteria Bacte
Firmicutes 135 533 130 246 176 598 390 0 0 2208 Bacteria Bacte
Proteobacteria 74 1 1019 0 1552 739 6249 1 1 9636 Bacteria Bacte
Unknown 15 44 220 39 343 228 1362 0 0 2251 Unclassified Unkn

. Fur die Darstellung

und Bearbeitung mit gangigen Office-Paketen lassen sich per Mausklick ,Komma-se-

parierte Werte“ als CSV-Datei exportieren.

-19-
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Auswertung eines Datenpakets mit Hilfe der Datenbanken des NCBI

(Diese beispielhafte Auswertung wurde mit Daten einer anderen Sequenzierung durchgefihrt als die
Auswertung, die oben mit EPI2ME gezeigt wurde.)

National Library of Medicine

National Center for Biotechnology Information

NCBI Home
Resource List (A-Z)

All Resources

Chemicals & Bicassays

Data & Software

DMNA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Training & Tutorials

All Databases v |

|

Welcome to NCBI

The National Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information

About the NCBI | Mission | Organization | NCBI News & Blog

Submit

Deposit data or manuscripts
into NCBI databases

Develop
Use NCBI APls and code

Download

Transfer NCEI data to your
computer

Analyze
Identify an NCBI tool for your

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and

Popular Resources
PubMed
Bookshelf
PubMed Central
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI News & Blog

Upcoming Changes to Virus Data
Resources at NCBI

19 et 2023

Effective May 2024, NCBI Virus will

renlare lanacy vinie wah resnnrees

libraries to build applications data analysis task collaborative projects

Variation

NCBI Datasets: Easily Access and

Download Sequence Data and Metadata
18 Oct 2023

Effective May 2024, NCEI Datasets will

replace lenacy Coenoma and Accambly

Seqguenzier-Rohdaten im fastg-Format

Die Sequenzier-Rohdaten werden an einem vom Benutzer selbst gewéhlten Ort ge-
speichert. Hier:

C:/Auswertung_Mikrobiom

| M 5| Extrahieren

m Start Freigeben Ansicht

< v

Auswertung_Mikrobiom

Tools far komprimierte Ordner

» Dieser PC » Windows (C:) » Auswertung_Mikrobiom

Name Anderungsdatum Typ Grafie
3 Schnellzugriff

| | ADS183_pass_barcodeDb_91e5d1a0_T0edb577_0.fastq.gz 12.10.2023 16:18 GZ-Datei 1.822 KB

@ OneDrive

= Dieser PC

B 3D-Objekte
| Bilder

B Desktop
=| Documents
B Downloads
b Musik

i Videos

£ Windows (C:)
¥ Netrwerk

‘} Linux

-20-
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Da die fastg-Datei in komprimierter Form als GZ-Datei vorliegt, muss sie zuerst ent-
packt werden (z.B. mit dem Packprogramm 7-Zip):

Bas Extranieren Auswertung_ Mikrobiom
Start Freigeben Ansicht Tools fir komprimierte Ordner
« “ 4 > DieserPC > Windows (C) > Auswertung Mikrobiom
Name Anderungsdatum Tp Grobe
# Schnellzugriff
| AOS183_pass_barcode05 91e5d120_70edbST7.0a . — 1.822 KB
@ OneDrive OiTEDI
B Mit Skype teilen
= Dieser PC 1) porat
B 3D-Objekte TZip > Offren
=/ Bilder Ed Mit Microsoft Defender uberprifen... Offnen >
B Deskiop 12 Freigabe Dateien entpacken.
= Documents =i PowerRename Hier entpacken
& Downloads Vorgéngerversionen wiederherstellen Entpacken nach "A0S183_pass_barcode06_91e5d1a0_70edb577_0 fastq\”
D Musik Senden an > Archiv berpriifen
B Videos Zu einem Archiv hinzufiigen..

% Windows (C)

Ausschneiden

Archivieren und versenden...

Kopieren )
Hinzufiigen zu "AQS183_pass_barcode06_ 91e5d1al) 70edb577_0fastq.gz.Tz"
W Netzwerk Verkniipfung erstellen Archivieren in "A0S183_pass_barcodeds_91e5d1aD_70edb577_0.fastq.gz.7z" und versenden
A tinax Loschen Hinzufugen 2u "AQS183_pass_barcoded6 91e5d1a0_70edb77_0.fastq.g2.zip"
Umbenennen Archivieren in "AOS183_pass_barcodel6_81e5d1aD_ 70edb577_0.fastq.gzzip" und versenden
Eigenschaften CRCSHA >
I ¥ = | Auswertung_Mikrobiom
Start Freigeben Ansicht
« v 4 5 DieserPC » Windows () > Auswertung_Mikrobiom
= y
MName Anderungsdatum Typ GraBe
3 Schnellzugriff
L A0S5183_pass_barcodelt_91e5d1a0_70edb577_0 12.10.2023 16:18 FASTC Sequence T... 3.285KB
@ OneDrive || ADS183_pass_barcodelf_91e5d1a0_T0edb577_0 fastq.qz 12.10.2023 16:18 GZ-Datei 1.822 KB
& Dieser PC
_J 3D-Objekte
=/ Bilder
I Desktop
|= Documents
4 Downloads
B Musik

B videos

& Windows (C:
wd Metzwerk

5}’ Linux

)

Die GZ-Datei wird fir die nachfolgende Analyse nicht mehr bendétigt und kann geldscht

werden.

| M = | Auswertung_Mikrobiom

€ 5o

# Schnellzugriff
@ OneDrive

" Dieser PC
“J 30-Objekte
| Bilder

B Desktop

= Documents
4 Downloads
b Musik

B videos

% Windows (C:)
Wb Netzwerk

5}, Linux

Freigeben Ansicht
» Dieser PC » Windows (C) » Auswertung_Mikrobiom

Narne

L A05183_pass_barcode06_91e5d1al_T0edb577_0

-21-
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Diese fastg-Datei lasst sich mit dem Windows-Editor 6ffnen.

Die fastg-Sequenzdaten fir den Sequenzieransatz mit dem Barcode 06 -sieht wie folgt
aus:

1 8C06 - Editor - 8 X
Datei Bewbeten Fomat Ansicht Hilfe
84443388 -Dabe-47cF-935F -66f1dfbOTbfb runid=70edb57774ed0e20b922594ca2807e5b3ebccbad read=9 ch=126 start_time=2023-10-127T16:11:18.323064402:00 flow_cell_id=A05183 protocol group_id=Esslingendl sample_id=no_sample barcode=barcode®6 barcod a
TTGTACTTCGTTCAATTCTGGAAGGTAGGTGTTGCTCGTACTTCGCC TACGAC TTCCGCAAAGGCAGARAGTAGTCCAGAGTTTGATCCTGGC TCAGGATGAACGC TGGCGGTGTACC TAATACATGCAAGTCGAACGCGTTGGCCCAATTGATTGATGGTGCTTGCACC TGATTGATTTGGTCGLCAACGAGTGGCGRACGAATTGAGT AACACGTAAGAGT AACCCAGAAGCGAG
+

(55899;<>: 1 =>28RBR55%" "88" " ()+,8(" " 'XE#SA" ' (R°)RXK+,3°X) . /15:9%)&(/. 16577( ", //08:~2C2978:9: 2222) 5 982CECA=43169: 25>2¢<<;==9: 988880001 ><<B8- (' *.26422+) ()*(*++,,6,+,,-"*)))+13*()//:77-**
5388791 4848-821 931a63c3e runid=7@edb577: read=7 ch=126 start_time=2023-10-12716:11:13.323064+02:00 flow_cell_id=A0S183 protocol_group_id=Esslingendl sample_id=no_sample barcode=barcoded6 barcod
GGTATGCCGTTCGGCC TCOGAANGGTAGAT TATGATTGAGTGTTTTTTTTTTTTTTTTGATGTTGTATGTGACTTTACCAAMAGGCGRAAAGTAGTCCGGTTACCTTGTTACGAC TTCACCCCAATCATTGTCCCACCTTCGACGGC TAGC TCC TAARAGGT TACTCCACCGGC TTCGGGTGT TACAAAC TCGTGGTGTGACGGGCGGTGTGTACAAGACCAGGAACGTATTCACCG
MAAIIC(G(.AYAM(.(VIGL(A[(YA(MA"MIG(G(.(H,UM(.(.U.IAM TAGCCGTGGCTTTCAGTTAGGTACCGTCCAAGATGTGCACAGTTACTTACATATGTTCTTCC TAATAACAGAGC TTTACCTCCGANGACCTTCATCACTCACGCGRCGTTGCTCCGTCAGGCTTTCGCCCATTGCGGANGATTCCTGCTGCCTCCGTGRAGTCTGGACCGTGTGTCTCAGTT

4+ 0001

( (((( -BOBA(BS BXN( ") (("XAXISSIS "5/ // 4. 4) T () "SRSSSASHRRLIN " L)).za 88'88(32455:;9/--.18667/..4°***))) )+/74743<3221778213122+; ; < : B77556=< - +188: : <9; A?---/>>@8977<=<>((++8:BBAA-, ,,222/)* ) (((8)- -.( (>?=<3334.

: *46A>=;5<<T71)))**"), /. /" 7 8/023533/,,,,.°)1234////1450/ .+))8" " (-"888 " *12%)/474: 76110133540/ /. 0229<GDOBATSCCon(()*%))*avmw2d (. 2545, 7> <<=1126665699: 1nzssauna/oe/muunmvss-z //42)%" " "88), - 83334, - /03 <<0.546+%+
@emuaz 7147-406f 38 read=5 che126 start_time=2023-10-12716:11:08.323064002:00 flow_cell_id~AOS183 protocol_group_ideEsslingendl sample_ideno_sample bar(oﬂn'blr(odn% barcod
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CGTGCGCACTTCGTTCAATTTCC TGGGTGTCGCCTGCAGGTGACC TCGCAMAGGCAGAANGTAGTCCAGTTACCTTGTTACGACTTCACCATCATCACAACCCGGCGGL TGGCTCTARANGG T TACCTCACCGACTTCGGGTGTTACAACTCGTGGTGTGACGGGCGGTGTGTACAGAGCCCGAGAACATG TTCGCGGCATGC TGATCCGCGATTACTAGCGATT
mmvmr(nmc(mnucmsarnr(mcwmn«(rtuvwrmwﬂamm((ru(w»\smcmutmv((mnrrmn(rcA(«c.mcnsn((cvcmrn(srturm(mmuntnan«m((V(c(mwmn«.crcsrm(rr(mr«(ccmm«mnmcc(vtvrmmcsmwa(mtm
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<-assaaa-, 198/1781,,, 900166563 <4
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runm-70edbs77 read=13 ch=123 start_time=2623-10- 12T16 11:12.323064+02:80 Flow_cell_id=A05183 protocol_group._ 1d-Ess]1ngen01 sample id=no_sample barcode=barcodeds barco
GAIBG(G("(G"(AE"A'I(G&AM‘TGG,|v.,\| ATACCGTGACTTCTCGCAAAGGC \GGGATTTGATCCTGGC TCAGGACGAACGC TGGCGGCGTGCCC TAATACATGCAAGTCGAACGCTTCTTTCCTCCCAGGAGTGCTTGCACTCAAT ACGTGGGTAGCCTACCCATCGGAGGATAAC

ANGCGGTGGAGCATGTGGTTTAAT TCGAAGCAACGCGANGAACCTTACCAGGTCTTGACATCCTTTGACCAC TC TAGAGATAGAGC TTTCC TTCGEGAACAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGT TAAGT CCGCAACGAGCGCAACCCTTATTGT wmauucm TTAGTTGGGCACTCTGCGAGACTGCCGGTGACAMACCGGAG

7/9192'("”/8; XKSX" (X5%(*,56=+) ("¥B" " "BRXXR"0138: §2A==)())58<95434/ . 41111% (" ) -012BBANPA=< == 5249 :B**** 35524435 5==9) - 3448 ; <<=<=~@?, , AIBINPACODB: :9: /((" ' "B((("")*/46) ((((+/1,.1-/0346798888, 88" *9<:988; : >} ; <:764888E* ,67: =4/, ) *+(//0?
1/8: B3B8 ::9<-31528/ /07665553 <=1, i879;2:9-2) ), <= C-GTTBBB; G 5 <<<om{ {73 ACCm/ 53061 575 59:83 7 5 <76787Cn;3 1 ; <<<mndma>=c ~GNAPABB, , , -=9>;495", . --//0016: : <=2111112688: 9A>2>>>A§? 28:99, <aQ3-, ,-677---/T;<2433 55, -15¢
§7cbScbf7-61c1-45ed-be9l runid=70edn577: cbad read=18 ch=122 start_time=2023-10-12716:11:18.323064402:00 flow_cell_id=A0S183 protocol_group_id=Esslingen@l sample_id=no_sample barcode=barcodeds barco
M.IAKH(GVI(AGHM(A:.G(((K.Ilall(.(V(G(.I(VGVAIA(((.IBAUl(I(MAAM(MAAEIM.K(SGIlA((ll(.lIA(m(ll(A(tC(AAKAV{IGK((M(lI(Gl.((.ﬁtla.((((IMAABGIIA(U(M((.MIKG(,(.IGY(MAAM1L!(‘Gl(.mmea((.t.(mIGIGYALAM(((GEGM((.!A!l(A((t.(ﬁG(Al(.(lMl((r.(r.Al

Eintrage in einer fastg-Datei sind immer nach dem gleichen Muster aufgebaut

@name_der_sequenz (sogenannter Header)
Sequenz_ACTG
+

Zahlen_als_Qualitatscode

Mit den Sequenzdaten der fastg-Dateien kdnnen mit dem Programm BLAST des NCBI
Alignments durchgefihrt werden, um Rickschlisse auf den Organismus zu ziehen,
von dem die Sequenz stammt, die sequenziert wurde.

BLAST ist eines der am meistgenutzten Programme zur Analyse biologischer Sequen-
zen. Wir verwenden eine Variante, die speziell Nukleotidsequenzen betrachtet.

Uber die Suchmaschine Google findet man die Seite des NCBI.

Google

Qb

-
5

ncbi - Google-Suche

o

NCBI

National Center for Biotechnology Information — Bank

Ny

A ncbi blast

A nchi pubmed

2 ncbi - Suche fortsetzen

A ncbi primer blast - Google-Suche
Q. ncbitaxonomy

QA ncbi nucleotide
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Bei den Suchergebnissen kann man direkt BLAST auswahlen.

& ncbi - Google Suche x 4
& C @ google.com/search?q=ncbifrlz=1C1JZAP_deDE992DEII28i0q =nchidigs_lcrp=EgZjaH)vbWUGEAGAEAAYGWEYAwIYsQMYgAQYEAGAEAAYgwEYAwIYsQMYgAQyEwgBECAYgwE YxwEYsQMYOQMYgAQyDQg(
Google nebi x & & Q
Bilder BLAST PubMed GenBank Gene Nucleotide Protein Primer-BLAST Genome browser Alle Filter ~ Suchfilter
Ungefahr 755.000.000 Ergebnisse (0,42 Sekunden)
» National Institutes of Health (.gov)
hitps:/fwvncbi.nim.nih.gov - Diese Seite Ubersetzen National <
National Center for Biotechnology Information Center for
Welcome to NCBI. The National Center for Biotechnology Information advances science and H
health by providing access to biomedical and genomic information. About _ BIOtEChn_ObQY
Information
PubMed
Bank

NCBI Literature Resources. MeSH PMC Bookshelf Disclaimer. The ..

Gene Das National Center for Biotechnology Information in

Advanced search - Help - RefSeqGene - Statistics - ...

BLAST
Access keys NCBI Homepage MyNCBI Homepage Main ..

Bethesda, Maryland, wurde 1988 als zentrales Institut
fr Datenverarteitung und Datenspeicherung in der
Molekularbiologie gegrindet Wikipedia

Grinder: Claude Pepper

Nucleotide Hauptsitz: Bethesda, Maryland, Vereinigte Staaten
Advanced search - Entrez Sequences Help - RefSeq - ... Dacherganisation: United States National Library of

Medicine

Weitere Ergebnisse von nih.gov »
Griinduna: 4 _Novemher 1988

Auf der BLAST-Seite wahlt man dann ,Nucleotid BLAST" aus.

cal Aignment S X 4

@ biastncbinim.nih.gov/Blast.cg: =

WS An oMcial webste of the Unged States government Hare's how vou know v

m National Library of Medicine

National for Biotechnology Information

Home RecentResults Saved Strategies Help

BLAST®

&2 Check out the ClusteredNR database on BLAST+

Basic Local Alignment Search Tool
BLAST finds regions of similarity between biological sequences. The

program compares nucleotide or protein sequences to sequence
databases and calculates the statistical significance. Learn more

 E T

ClusteredNR database on BLAST+
The ClusteredNR database is now available for BLAST+

Thu, 24 Aug 2023 B More BLAST news.

Web BLAST

J

BLAST Genomes

Human Mouse Rat WMicrobes
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Man kommt auf die folgende Eingabeseite.

=N x4 oo B
< € @ blastacbinim.nih.gov/E oo 4w 0O 4
BE An official website of Ihe United States govemment Hers's how you know v
NIH National Library of Medicine Login
BLAST ® » blastn suite Home RecentResulls Saved Strategies Help
&% Check out the ClusteredNR database on BLAST+ "
Standard Nucleotide BLAST
EEl - blastx blastn thlastx s usieeteE
BLASTN programs Y. More...
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ clear Query subrange @
From [ ]
o]
Or. upload file | Datet auswahlen | Keine ausgewahit (7]
e
Entera i tite for your BLAST search @
(] Asgn two or more sequences @
Choose Search Set
Datsbase ® Standard databases (nr etc.). () rRNAITS databases () Genomic + transcript databases () Betaccronavirus
IO eosmmemnamass | € ettt
Nun kopiert man den ersten fastg-Sequenz-Eintrag (nur die blau markierte Sequenz)
aus dem Windows-Editor in das dafir vorgesehene Feld der BLAST-Eingabeseite.
- m] X

Mﬂ ASATE2_pass_barcode09_bea3eB98_c18eefad 0 - Editor

Datei Bearbeiten Format Ansicht Hilfe
@68F99148-6951-4cB8-8961-68da393918e7 runid=cl8eefaB@33843f5e72c@7e88c498dc3352e1119 read=11 ch=34 start_time=20824-82-12T10:46:04.064581+81 ~

ACTTCGTTCGAGGATTTATCAGGAGGTAGGTGTTTAACCAGGACATCGCCTACCGTGACAACTAGGCACGAGGTCTTGGTTCGGTTACCTTGTTACGACTTCACCCCAATCATTTTGTCCCACCTTCGACAGCTAGCT(

[TTCCGGATAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCGATTAGGTACCGTCAAGATGTGCACAGT TACCCACACATATGTTCTTCCCTAATAACAGAGT TTTACGATCGAA

+
()15656==+ (" " BHRRAL UL HINRRNIE, 87" )" * " UULHRUBAR( (¥ /5:===5222658: 1 : <FT1*(%<2%) ) —6-++,6=; 1 <22 2@? > 2<==>@@>: : 38/8( " ' ' 6@<: ; ;95233876811119<>2>
<:6577:::99:1;;9:<=20@=<<: <<=@??244) ( (*12233788887787-*%+, , :55559¢<; ;; ) ) ; : 1 <=2222344544 |, _ /A=< <DB@E==@9) )1 2CBBA>==2=@AC : 989@>332

AxC<:

3 Mudestde BLAST: Search nucle. % o

chBLINK_LOC=blasthome

€ © @ blsstncbinkm.nihgow/BlastcgiTPROGRAM =blastnBiPAG
B on oficial weabsts of s Unted States govermmant Harss how vou inge

m National Library of Medicine

mation

Home RecentResults Saved Strategies Help

Give us fesdback

BLAST ¥ blastn suite

&2 Check out the ClusteredNR database on BLAST+
Standard Nucleotide BLAST

EN o blast tolastn thlast
o) (oo

BLASTN programs search nuckealide databsses using  nuchotide query. more...

Enter Query Sequence
Enter accession number(s), gi(s), of FASTA sequence(s) @ Ciear Query subrange @

AGCGTTATCGGATTTATTGGAGCGTAMGAAGTGCAGGCEETTTTECTTC = L
ACAAMGTCOGTCTTGARAGCC TTCGGLTTAACCOGAGAAGTGCATOGEA. L
AACTGGATAACTTGAGTGCAGAAGAGGGTAGGTAGETG -

4 To

e Datel auswahien |Keine ausgewantt @

Job Title

Enter a descriplive e for your BLAST search @
[ Align two or more sequences

Choose Search Set
Database @ standard databases (nr etc ). () IRNA/TS databases

experimental taxonomic nt databases
BRI expenmenta aatavases | € TY *xP

For more Info see What are taxonomic nt databases?

Genomic + ranscript databases () Betacoronavinus

Auf der BLAST-Eingabeseite muss noch angegeben werden, dass es sich bei den
eingegebenen Sequenzen um 16S-DNA-Sequenzen handelt.
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x4+

Enter Query Sequence

& blastnchi.nim.nih.gov/Blast cgi?PROGRAM =blastn&PAGE_TYPE = BlastSearch&LINK_LOC = b

Enter accession number(s), gi{s). or FASTA sequence(s) @ ciear
‘Acccﬂmcommmemmmmomrmmcmccm -

TTCGGCTTAACC
‘mmmwxmmmcwmnc.mmcmmm

thome
BLASTN programs mare.
Query subrange @
Fom [ |
L)

o, upload file

Job Title 04043388 0abe-47cl 9357 6611 3OTOMD

| Datel auswanien | Keine ausgewsh: @

Enter a descriptive fille for your BLAST search @

= ©

(] Aign two or more

Choose Search Set

Betacoronavirus

Program Selection
optimize for @ Highy similar sequences (megablast)

) Somewhat similar sequences (blasin)
Choose # BLAST ogorttm @

Show results in 2 new window

Database () Standard databas ic.): (@) RNAITS databases () Genomic + transcript datanases (
B0 Experimento databases Tty experimental taxonomic nt databases. ;-
For more info soe What ao taxonomic i databases?
'+ [ 155 ibosomal ANA sequences [Bacteria and Archaea) ] @epeied Loci Projec
Organism —
el [ 10 exciude (dd oganism
Entar organism cammon name, binomial, or tax id. Only 20 top taxa will be shown @)
Exclude [0 Mogets pxmnxe) ) Unculturedienvironmental sample sequences
optioast
Limit to [ sequences from type material
Optionsi
Entrez Query [ ] Yool Create cusiom database
Opsioest Enter an Entrez query 1o fimit search @

() More dissimilar sequences (discontiguous megablast)

Seafch database 165 ribosomal RNA sequences (Bacteria and Archasa) using Megablast (Optinize for highly Similar sequences)

Das BLAST-Ergebnis sieht wie folgt aus.

Job Title
RID

Program
Database
Query ID
Description
Molecule type
Query Length
Other reports.

National Library of Medicine

BLAST © » blastn suite » results for RID-JKSFUSTS016

Save Search

Log in

Home Recent Resulls

Give us feedback

@ BLAST Help Videos

Saved Stialegies  Help

Check out the ClusteredNR database on BLAST+

Search Summary v @ How to read this report? Back to Traditional Results Page

d4c43388-Dabe-47ci-9361-66¢1dfbO0Tbib
KSFUBTS016 Search expires on 10-
BLASTN @

Filter Results

0309 am Il v

it oniy 1op 20 wi ar il
Citation v Organism ony appe: ]

Type common name, binomial, taxid or group name |

TRNA_typestrains/165_ribosomal_RNA  See detalls ¥

+ Add oroanism
Iol|Query_79035

décd3388-0abe-47cf-035-6611dfb0Tofb E value Query Coverage

to to
782 ! L
Distance tree of results MSA viewer @

Percent Identity

dna o

GraphicSummary  Algnments  Taxonomy
p ing i Download ~ Select columns ~  Show

select all 100 sequences selected GenBank Graphics  Distance tree of resulls  MSA Viewer
o e Mo Max Toal Quey E | Per  Acc
Dascripto SclantlicName | score Scors Caver | valwe | Meat | Lan | Accession
Lim farmentum sirain NBRC 15885 165 rbasomal RNA. partial ssquenc Limoslactohacibys farms... 626 826 B6% 00  89.06% 1501 NR_1133351
Limosilsctobacillu fermentur strain CIP 102380 155 rihosomal RNA, parfsl ssquance Limesiactohacitus BM 811 B5% 00 89.05% 1502 NR_104327 1
Limesilaclobacillu gorilae siryin K701 165 rbosomal RNA partial snqyence Limosiacl TAT 47 B9% 00 GB4E% 1625 MR 1340661
Limesilsctobacillus ingluviei srain KR3 168 ribosamal RNA. partial sequence Limosiaciohacitus ngluviei 610 610 B7% 5e-174 G352% 1506 NR 0208101
Li fermentum strain NCDO 1750 165 ribosomal RNA_panial ssquence Limosiaciohacius ferms .. 604 604 70% 26172 B6.51% 1381 NR_118378.1
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Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download *~ Select columns ~  Show (2]
select all 100 seque selected GenBank Graphics Distance tree of results ~ MSA Viewer
- A Max | Total Query E Per. | Acc.
D ti Scientific N i
escnvp on C‘enlt ame Score Score Cover value Ident | Len  Accession
- - - - - -
Limosilactobacillus fermentum strain NBRC 15885 16S ribosomal RNA, partial sequence Limaosilactobacillus ferme. 826 826 86% 0.0 89.06% 1501 NR_1133351
Limosilactobacillus fermentum strain CIP 1025980 16S ribosomal RNA, partial sequence Limosilactobacillus ferme. 81 811 85% 0.0 89.05% 1502 NR_104927.1
Limosilactobacillus gorillae strain KZ01 16S ribosomal RNA. partial sequence Limosilactobacillus gorillae 747 747 89% 0.0 86.46% 1525 NR_134066.1
Limosilactobacillus ingluviei strain KR3 165 ribosomal RNA_partial sequenc: Limosilactobacillus ingluviei 610 610 87% 5e-174 8352% 1506 NR_028810.1

In der ersten Zeile der Ergebnisse wird (Limosi-) Lactobacillus fermentum aufgelis-
tet.

-> Die genomische DNA dieses Bakteriums war in der Probe enthalten!

Nach derselben Vorgehensweise konnen alle weitere Eintrage des Datenpakets ana-
lysiert werden.

-> Bis auf Saccharomyces cerevisiae (Hefe), Cryptococcus neoformans (Hefe)
kdnnen anhand der Sequenzierergebnisse alle Organismen, deren DNA sich
im Probengemisch befanden, identifiziert werden. Die beiden Hefen kénnen
nicht gefunden werden, da es sich um eine 16S PCR und damit einen bakte-
riellen Nachweis handelt.
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