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Ess-BAR Arbeitspakete

AP 4.1-4.5

AP2 AP3 AP4
Spezial- Schnell- Bio-
diagnostik diagnostik informatik
AP5
Data Mining/Epidemiologie
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Ess-BAR Bioninformatik-Arbeitspakete

AP 4.1: Aufbau einer Referenzdatenbank am Beispiel von drei Pathogenen
(Brucella spp. , F. tularensis and B. anthracis) und nahe verwandten Spezies

AP 4.2: Referenz-basierte Assemblierung von Bakterienisolaten
AP 4.3: Indentifikation/ Klassifizierung von Pathogenen mittels NGS-Daten
AP 4.4: Auswertung von proteomischen Daten (LC/MS and MRM/PRM)

AP 4.5: Integration von Methoden aus 4.1-4.4 in KNIME

Ess-B.A.R, 20.11.2017 3



Ess-BAR workflows

RefDB-workflow I (externe DBS)

= Genome/ Proteome augewahlter Erreger

» Weitere Annotationen: Virulenzfaktoren,
Resistenzen, Phagen, Sequenztypen

» Genom-Sequenzen und -Index aller
bakteriellen Erreger aus NCBI oder PATRIC

Phylogenetische Analyse ‘

Taxonomische Profilierung

= |dentifikation der Spezies in eimem Isolat
= Quantifizierung der Spezies in einer
metagenomischen Probe

2

Analyse von Sub-Spezies und Stammen
» Charakterisierung des Isolates z.B. anhand
von Virulenzfaktoren, Resistenzen

= Intraspezifische Phylogeny (cgSNP)

» MLST-Analyse

Ess-B.A.R, 20.11.2017

Freie Universitat

I Assembly-workflow

» Berechnung der Genomsequenzen und
Annotationen der Referenzstamme

.

RefDB-workflow Il (Ess-BAR-DB)
= Annotierte Genomsequenzen
» Proteinsequenzen mit Orthologen

Proteomische Analyse ‘

LC/MS Analyse
= |dentifikation von spezies-spezifischen
Referenzpeptid-Profilen

» Charakterisierung der Proteome

4

Fingerprinting mit MRM/PRM-Methden
= |dentifizierung und Charakterisierung von
Erreger-spezifischen Peptidmarkern

AP41 || AP42 | AP43 | AP4.4




Ess-BAR workflows (Meilenstein)

RefDB-workflow I (externe DBS)

= Genome/ Proteome augewahlter Erreger

» Weitere Annotationen: Virulenzfaktoren,
Resistenzen, Phagen, Sequenztypen

» Genom-Sequenzen und -Index aller
bakteriellen Erreger aus NCBI oder PATRIC

Phylogenetische Analyse ‘

Ry,

Freie Universitit £ ¥

I Assembly-workflow

= Berechnung der Genomsequenzen und
Annotationen der Referenzstamme

.

RefDB-workflow Il (Ess-BAR-DB)
= Annotierte Genomsequenzen
» Proteinsequenzen mit Orthologen

Proteomische Analyse ‘

Taxonomische Profilierung

= |dentifikation der Spezies in eimem Isolat
= Quantifizierung der Spezies in einer
metagenomischen Probe

' Speziesselektion

LC/MS Analyse
= |dentifikation von spezies-spezifischen
Referenzpeptid-Profilen

» Charakterisierung der Proteome

Analyse von Sub-Spezies und Stammen
» Charakterisierung des Isolates z.B. anhand
von Virulenzfaktoren, Resistenzen

» |Intraspezifische Phylogeny (cgSNP)

= MLST-Analyse

' Referenzmarker

Fingerprinting mit MRM/PRM-Methden
= |dentifizierung und Charakterisierung von
Erreger-spezifischen Peptidmarkern

Ess-B.A.R, 20.11.2017
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Ess-BAR workflows

RefDB-workflow I (externe DBS)

= Genome/ Proteome augewahlter Erreger

= Weitere Annotationen: Virulenzfaktoren,
Resistenzen, Phagen, Sequenztypen

= Genom-Sequenzen und -Index aller
bakteriellen Erreger aus NCBI oder PATRIC

Phylogenetische Analyse ‘

Freie Universitat (1.8

l Assembly-workflow

» Berechnung der Genomsequenzen und
Annotationen der Referenzstamme

¥

RefDB-workflow Il (Ess-BAR-DB)
= Annotierte Genomsequenzen

» Proteinsequenzen mit Orthologen

Proteomische Analyse ‘

Taxonomische Profilierung

= |dentifikation der Spezies in eimem Isolat
= Quantifizierung der Spezies in einer
metagenomischen Probe

LC/MS Analyse
= |dentifikation von spezies-spezifischen
Referenzpeptid-Profilen

» Charakterisierung der Proteome

' Speziesselektion

Analyse von Sub-Spezies und Stammen
» Charakterisierung des Isolates z.B. anhand
von Virulenzfaktoren, Resistenzen

= Intraspezifische Phylogeny (cgSNP)

» MLST-Analyse

' Referenzmarker

Fingerprinting mit MRM/PRM-Methden
= |dentifizierung und Charakterisierung von
Erreger-spezifischen Peptidmarkern

Ess-B.A.R, 20.11.2017
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RefDB | (externe DB)

EssBAR- RefDB |

| I |

Referenzgenome Funktionale Annotationen Sequenztypen
(NCBI/ PATRIC) (VFDB, CARD, PHAST) (pubMLST)
v v !
= Genomsequenzen » Virulenzfaktoren » Profile/ STs (txt)
» Metainformationen » Resistenzen = MLST Allele (fasta)
(Spezies, Stamm, » (Pro-)Phagen
Herkunft etc.)

Ess-B.A.R, 20.11.2017 7



RefDB-workflow | (externe DB)

Info/ Initial Join GenBank/ RefSeq/ PATRIC
configuration entries by assembly accession
.
\ Download assembly summary
" | files (NCBI/ PATRIC)
'.Iu RL to Flle L
Path (Variable) //_ \ / Filter genomes according to user

\ Create Directory User selection/

1 7

Lolm, g Ot Node 667 \. o,

- Y A—
. <
Node 666 []

- —
®

selection (kingdoms or species)
“Taxonomy Download

[ ]
i

Node 663

Freie Universitat

List of downloaded
Download genomes

genomes
[ —
Node 660 | /' Node 661 -
Preview |
e
Node 593 < 3
C.
Unzip or move files
to me folder Python Script (1=1) Python Script (1=1)
2 B &
Node 662 ® -
Filter one assembly for each taxon

Java Edit Varlablé_ CSV Writer

ofle— "\

[ ]
Node 669

Ess-B.A.R, 20.11.2017

Node 668

write slimmDB
CSV Reader
L |

=

o

Python Script (1=1)

—» P »
(] L
Node 670 Combine genomes in multiFASTA file
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RefDB-workflow | (externe DB)

KNIME webrortal ) S S
b Dorlind iy iy g
- files (NCBU PATRIC) Sl i
RefDB-workflowl_v1.1a2 2017-11-01 19.59.49 e E N vrerester et i
< o B i = .
Species - _@. . Gud peR ) .
Br'u-:el_.la . b 3 1
Francisella tularensis
Bacillus anthracis " -
:;:;"::lﬂﬂ Python Script (1=1) Python Script (1=1)
@ . -
MNode 662 L []
L Filer one assembly for each taxon write simmDB
Java Edit Variable CS5V Writer cs\:a—e- Python Scripl {1=1)
Select database(s) !H.- -H '!:v:.- "'-_'
¥ RefSeq (NCBI's Reference Sequence collection) - Tt ERS e

GenBank (annotated collection of all publicly available DNA sequences)

PATRIC (Bacterial Bioinformatics Resource Center)

Select kingdomsi(s)
¥ Archae
¥ Bacteria
Viruses
Eukaryota

Include draft assemblies

Species-level multiFASTA

L
©2017 KNIME.com AG - Version 4.5.1

Ess-B.A.R, 20.11.2017 g



RefDB-workflow | (externe DB)

Freie Universitit Cf

KNIME webrortal

Summary of assemblies

database

RefSeq

RefSeq

RefSeq

RefSeq

RefSeq

RefSeq

RefSeq

RefSeq

species_level taxid

1392

235

36855

120577

29459

444163

238

120576

number

54

26

62

strains
Bacillus anthracis(39), Bacillus anthracis 52-G(1), Bacillus anthracis 8%03-G(1), Bacillus anthracis 3080-G(1), Bacillus anthracis str. 'Ames Ancestor'(1), Bacillus anthracis str. A0248(1), Bacillus anthracis str.

anthracis str. H3401(1), Bacillus anthracis str. SYA11(1), Bacillus anthracis str. Sterne(2), Bacillus anthracis str. Turkey32(1), Bacillus anthracis str. ¥770-NP-1R(1), Bacillus anthracis str. Viollum{1)

Brucella abortus(18), Brucella abortus 104M(1), Brucella abortus 2308(1), Brucella abortus A13334(1), Brucella abortus 519(1), Brucella abortus bv. 1 sir. 8-941(1), Brucella abortus bw. 2 sir. BB/&59({1), Brucy

Brucella canis(§), Brucella canis ATCC 23365(1), Brucella canis HSK A52141(1), Brucella canis str. Oliveri(l)

Brucella ceti TEL0OT59-12(1)

Brucella melitensis(54), Brucella melitensis ATCC 23457(1), Brucella melitensis M28(1), Brucella melitensis M5-90(1), Brucella melitensis NI(1), Brucella melitensis bv. 1 str. 16M(2), Brucella melitensis bv. 2

Brucella microti CCM 4315(1)

Brucella ovis ATCC 25840(1)

Brucella pinnipedialis(1), Brucella pinnipedialis B2/94({1)

Ess-B.A.R, 20.11.2017
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RefDB-workflow | (externe DB)

Referenzgenome
Datenbank | Assemblierungslevel Brucella spp.
RefSeq Complete/ Chromosome 124
Alle (inkl. draft) 463 166 165
GenBank Complete/ Chromosome 139 39 60
Alle(inkl. draft) 5091 170 177
PATRIC Complete 137 42 57
Alle (inkl. WGS) 6502 161 160
RefSeq/ Complete/ Chromosome 187 39 59
PATRIC Alle (inkl. draft/ WGS) 710 226 178
GenBank/ Complete/ Chromosome 187 39 62
PATRIC All (inkl draft/ WGS) 7113 230 179

Stand: 2.11.2017

1B. melitensis (156), B. abortus (197), B. suis (58), B. canis (20), B. ovis (16), B. ceti (9),...
2B. melitensis (155), B. abortus (340), B. suis (63), B. canis (21), B. ovis (16), B. ceti (9),...
3B. melitensis (156+53), B. abortus (197+143), B. suis (58+6), B. canis (21+0), B. ovis (16+0), B. ceti (9+0),...

Ess-B.A.R, 20.11.2017 11
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RefDB-workflow | (externe DB)

Funktionale Annotationen und STs

Gen- und Proteinsequenzen von experimentell verifizierten

SRl Ameis Virulenzfaktoren (2595)
Full VEDB Gen- und Proteinsequenzen aller bekannten Virulenzfaktoren
(26526)
Gen- und Proteinsequenzen von antimikrobialen Resistenzgenen
CARD
(2172)
PHAST Proteinsequenzen von (Pro-)Phagen (257350)
OUbMLST Brucella MLST-21: 109 Sequenztypen in 21 Genen

Francisella tularensis core MLST (Antwerpen et al.)

Ess-B.A.R, 20.11.2017 12



Ess-BAR workflows

RefDB-workflow I (externe DBS)

= Genome/ Proteome augewahlter Erreger

» Weitere Annotationen: Virulenzfaktoren,
Resistenzen, Phagen, Sequenztypen

= Genom-Sequenzen und -Index aller
bakteriellen Erreger aus NCBI oder PATRIC

Phylogenetische Analyse ‘

Freie Universitat (k

I Assembly-workflow

= Berechnung der Genomsequenzen und
Annotationen der Referenzstamme

¥

RefDB-workflow Il (Ess-BAR-DB)
= Annotierte Genomsequenzen

» Proteinsequenzen mit Orthologen

Proteomische Analyse ‘

Taxonomische Profilierung

= |dentifikation der Spezies in eimem Isolat
= Quantifizierung der Spezies in einer
metagenomischen Probe

LC/MS Analyse
= |dentifikation von spezies-spezifischen
Referenzpeptid-Profilen

» Charakterisierung der Proteome

' Speziesselektion

Analyse von Sub-Spezies und Stammen
» Charakterisierung des Isolates z.B. anhand
von Virulenzfaktoren, Resistenzen

» |Intraspezifische Phylogeny (cgSNP)

» MLST-Analyse

' Referenzmarker

Fingerprinting mit MRM/PRM-Methden
= |dentifizierung und Charakterisierung von
Erreger-spezifischen Peptidmarkern

Ess-B.A.R, 20.11.2017

AP41 || AP42 || AP43 || AP4.4
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*"@Eﬁ%“

Rohdaten (MiSeq) ~ PreQcC

] < = Sequenzqualitat (FastQC)

D £ » Screening Referenz-DBs (Fastq screen)
- Adapter Trimming & Filtern . Bakterielle. Kontamipationen (mini-Kraken)
S FlexBar 3.0.3 = HTML-Bericht (MultiQC)
o}
@ Fehlerkorrektur
N Fiona
o Mergen von paired-end reads
o FLASH2

De novo Assembly
SPAdes

Scaffolding mit Referenz
ABACAS

Optimierung
Korrektur Fehler/ Gaps (Pilon)

Genvorhersage
Prokka

éIé

PostQC

» Assembly-QC (QUAST)

» QC des Referenz-Mappings (Qualimap)
» Genvorhersage (Prokka)

» HTML-Bericht (MultiQC)

Ess-B.A.R, 20.11.2017 14
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Rohdaten (MiSeq) PreQC
» Sequenzqualitat (FastQC)

» Screening Referenz-DBs (Fastq screen)
, » Bakterielle Kontaminationen (mini-Kraken)
MultiaC -
Multi@C « HTML-Bericht (MultiQC)

General Stats .
A modular tool to aggregate results from bioinformatics analyses across many samples into a :

Kraken Genus Map Report .
single report.
Kraken Specwes Map Repor‘t /
® /buffer/ag_abi/kneubert/brucella_assembly_refa/fastqgc
FastQ Screen ® /buffer/ag_abi/kneubert/brucella assembly refs/fastq screen A
* /buffer/ag_abi/kneubert/brucella_assembly refas/mini_kraken_ summary
FastQC q)
Sequence Quality Histograms
. . 3
Per Sequence Quality G en era I Statl Stl CS -
8 Copy table | & Configure Columns diPlot | Showing 78175 rows and 45 columns. =
Sample Name % Dups % GC Length M Seqs
Per Base N Content 0
ES-0001a 1 16.6% 56% 284 bp 0.5
Sequence Length Distribution -
ES-0001a 2 15.7% 57% 285 bp 0.5
Sequence Duplication Levels -
Owerrepresented sequences ES-0001b_1 ELE i 254 bp e
ES-0001b_2 25.9% 57% 258 bp 1.2
ES-0001c_1 22.5% 57% 278 bp 0.8
ES-0001c_2 16.2% 59% 280 bp 0.8
ES-0002a_1 20.7% 56% 241 bp 0.7
ES-0002a_2 20.1% 56% 242 bp 0.7
ES-0002b_1 23.8% 57% 253 bp 0.9
ES-0002b_2 22.3% 57% 260 bp 0.9
ES-0002c_1 15.8% 57% 281 bp 0.5
ES-0002c_2 13.4% 57% 282 bp 0.5
ES-0003a_1 10.8% 57% 283 bp 0.3
ES-0003a_2 10.2% 57% 283 bp 0.3
ES-0003b_1 24.1% 57% 266 bp 1.0
ES-0003b_2 22.6% 57% 270 bp 1.0
ES-0003c_1 3L.1% 57% 266 bp 1.4
ES-0003c_2 29.4% 57% 268 bp 1.4
ES-0004a_1 8 6% 56% 263 bp 0.2
ES-0004a_2 8 2% 56% 264 bp 0.2

15
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=
i

Rohdaten (MiSeq) , PreQC

Multi@C

wl.0
General Stats
Kraken Genus Map Report
Kraken Species Map Report
FastQ Screen

FastQC

Sequence Quality Histograms
Per Sequence Quality Scores
Per Base Sequence Content
Per Sequence GC Content
Per Base N Content
Sequence Length Distribution
Sequence Duplication Levels
Overrepresented sequences

Adapter Content

» Sequenzqualitat (FastQC)

Screening Referenz-DBs (Fastq screen)
Bakterielle Kontaminationen (mini-Kraken)
HTML-Bericht (MultiQC)

MultioC

A modular tool to aggregate results from bioinformatics analyses across many samples into a

8
single report.

Per Sequence Quality Scores

The number of reads with average quality scores. Shows if a subset of reads has poor quality. See the FastQC help.

&l Flat image plot, Toolbox functions such as highlighting / hiding samples will not work (see the docs),

Per Sequence Quality Scores

700000
500000
500000
4 400000
[=
3
8]
300000
200000
100000
o — ————
i} 5 10 15
Mean Sequence Quality (Phred Score)
= T — i
ES-0003c_2 29.4% 57% 268 bp 14
ES-0004a_1 8,6% 56% 263 bp 0.2
ES-0004a_2 8.2% 56% 264 bp 0.2

16




Assembly WorkfIOW Freie Universitit

Rohdaten (MiSeq) PreQC
= Sequenzqualitat (FastQC)

» Screening Referenz-DBs (Fastq screen)
_ i » Bakterielle Kontaminationen (mini-Kraken)
e Multi®@C = HTML-Bericht (MultiQC)

General Stats -l
A modular tool to aggregate results from bioinformatics analyses across many samples into a E

Kraken Genus Map Report . =
single report.

Kraken Species Map Report Kraken Genus Map Report Export Plot A

FastQ Screen

;]
Phix174microvirus A
Prtbvirus
[ | Pseudomonas

Enterobacter

| | B | | [ | 1'L RN Escherichia g

(] Klebsiella

ITETEIT IR Nl IN I'INTITN S NEWEW IR FE = Salmonella 3
&

FastQC

[ul
a

Par Shigella
Cronobacter 4
Per B . [ | Xanthemenas
| | Halomonas

Per Sequenc
Bartonella
Methylocystis 2

Rhodopseudomonas
Wariibacter I

vibrio
Per Base N Content 0
Sequence Length Distribution

Hyphomicrobium
Rhodoplanes

Sequence Duplication Le

Owerrepresented sequences Ei:;}.:iii:ckia N

e poee LB, log10(,Number of reads
Chermaerar® covered by the clade rooted
5w RURRE .- at this taxon®)

O5.80

eorhizobium
Sinorhizebium
Ensifer / Bruce”a
Brucella

Ochrobactrum
Candidatus_Phasomari
Methylobacterium
Aureimonas
HKanthobacter
Cohaesibacter
Chelatococcus

[ | Paracoccus
Rhodobacter

Roseovarius
Pannonibacter
Celeribacter

I . Burkholderia
Ralstonia
| | Paraburkholderia
Desulfernicrobium
L a e BN R AR BRDRE N BON BB | Listeria
Christensenslla
Eiminnnnnn Micrococcus

Corynebacterium
Mycobacterium
Cutibacterium
Streptomyces

reated with Multio

17



Assembly workflow

Rohdaten (MiSeq)

Multi@C

wl.0
General Stats
Kraken Genus Map Report
Kraken Species Map Report
FastQ Screen

FastQC

Sequence Quality Histograms

P

=

r Sequence Quality Scores

Per

Base Sequence Content

Per

Sequence GC Content

Per Base N Content

Sequence Length Distribution
Sequence Duplication Levels
Overrepresented sequences

Adapter Content

MultioC

A modular tool to aggregate results from bioinformatics analyses across many samples into a

single report.

PreQC

Freie Universitat

= Sequenzqualitat (FastQC)

Screening Referenz-DBs (Fastq screen)
Bakterielle Kontaminationen (mini-Kraken)
HTML-Bericht (MultiQC)

Toolbal

Agrobacterium_rhizogenes
Agrobacterium_sp_RACO6
Agrobacterium_tumefaciens
Agrobacteriurn_vitis
Aureimonas_sp_AU20
Beijerinckia_indica
Bradyrhizobiaceae_bacterium_SG-6C
Brucella_abortus

Brucella_canis

Brucella_ceti
Brucella_melitensis
Brucella_microti

Brucella_ovis
Brucella_phage_BiPBO1
Brucella_pinnipedialis
Brucella_sp_09REB471
Brucella_sp_09RE8910
Brucella_sp_141012304
Brucella_sp_2002734562
Brucella_suis

Brucella_vulpis
Burkholderia_vistnamiensis
Candidatus_Liberibacter_africanus
Candidatus_Phasomarinobacter_ectocarpi
Celeribacter_indicus
Chelativorans_sp_BNC1
Christensenella_massiliensis
Cohaesibacter_sp_ES047
Corynebacterium_mycetoides
Cronobacter_dublinensis
Cutibacterium_acnes
Desulfomicrobium_baculatum
Devosia_sp_H5989
Ensifer_adhaerens

Ensifer_sojae
Enterobacter_cloacae
Enterobacteria_phage_phiX174_sensu_lato
Escherichia_coli
Halomonas_sp_#3H3
Hoeflea_phototrophica
Idiemarinaceas_bacterium_HL-53
Klebsiella_pneumoniae
Listeria_monocytogenes
Mesarhizobium_loti

ES-0003b_1
ES-0003b_2
ES-0003c_1
ES-0003c_2
ES-0004a_1
ES-0004a_2
E2-0004%

24 1%

22.6%

31.1%

29.4%

8.6%

57%

57%

57%

56%

Kraken Species Map Report

270 bp 1.0
266 bp 14
268 bp 14
263 bp 0.2
264 bp 0.2
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Assem bly WorkfIOW Freie Universitat

e MultieC

General Stats

| A modular tool to aggregate results from bioinformatics analyses across many samples into a single report.
QualiMap

erage hi

gram ® /buffer/ag_abi/kneubert/brucella_a y_refs

UAST_denovo

Cumulative age genome * /buffer/ag_abi/kneubert/brucella_a y_refs/qualimap
fraction ® /buffer/ag_abi/kneubert/brucella_a _refs/Prokka_contigs
Insert size histogram
ntent distribution T ——
@ Welcome! Not sure where to start? | (6:06)

General Statistics

Al Copy table

onfigure Columns | oliPlot  Showing *%gq rows and %7 columns.

ek Sample Name Avg. GC Insert Size = 30X Coverage % Aligned N50 (Kbp) Length (Mbp) Organism Contigs CcDS
ES-0132a 69.0 3141

ES-0001a 58% 459bp 99 6% 90 0% 99 3% 250 Bbp 3.3bp Brucella canis 320 3092
ES-0001b 58% 376bp 99.8% 181.0X 99.0% 250.9bp 3.3bp Brucella canis 35.0 3089
ES-0001c 599 470bp 99 7% 136 0X 97 6% 367 Tbp 3.3bp Brucella canis 27.0 3092
ES-0002a 57% 453bp 99.8% 102.0X 99.1% 256.1bp 3.3bp Brucella melitensis 26.0 3123
ES-0002b 58% 369bp 99.8% 137.0% 98.2% 221.8bp 3.3bp Brucella melitensis 33.0 3122
ES-0002¢ 58% 541bp 99 4% 81.0% 98 2% 246 8bp 3.3bp Brucella melitensis 240 3123
ES-0003a 58% 451bp 96.1% 52.0% 99.2% 189.7bp 3.3bp Brucella melitensis 56.0 3141
ES-0003b 58% 390bp 99 8% 154 0X 99 0% 251 1bp 3.3bp Brucella melitensis 33.0 3128
ES-0003c¢ 58% 401bp 99.9% 225.0X 99.0% 251.1bp 3.3bp Brucella melitensis 43.0 3130
ES-0004a 57% 493bp 66.2% 34.0X 98.8% 223.4bp 3.3bp Brucella melitensis 36.0 3138
ES-0004b Brucella melitensis 32.0 3143
ES-0004c 58% 477bp 99.7% 146.0% 98.8% 383.3bp 3.3bp Brucella melitensis 30.0 3142
ES-0005a 57% 449bp 99.6% 75.0% 99.2% 207.8bp 3.3bp Brucella suis 53.0 3073
ES-0005b 58% 399bp 99 8% 144 0X 99.1% 251 7bp 3.3bp Brucella suis 380 3067
ES-0005¢ 58% 458bp 99.8% 127.0 98.7% 334.6bp 3.3bp Brucella suis 33.0 3070
ES-0006a 58% 386hp 99 9% 165 0X 98 6% 170 3bp 3.3bp Brucella suis 370 3120
ES-0006b 58% 387bp 99.8% 148.0X 98.9% 140.1bp 3.3bp Brucella suis 37.0 3127

Post

Assembly-QC (QUAST)

QC des Referenz-Mappings (Qualimap)
Genvorhersage (Prokka)
HTML-Bericht (MultiQC)

Ess-B.A.R, 20.11.2017 19
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Assem bly WorkfIOW Freie Universitat

General Stats

Qustvep QUAST

Cowverage hi

am

e QUAST is a quality assessment tool for genome assemblies, written by the Center for Algorithmic Biotechnology.

fraction

& genome

Insert size histogram

Assembly Statistics

GC content distribution
QUAST M Ccopytable | i Configure Columns diPlot | Showing 87/g7 rows and 7f1p columns.

Sample Name  N50 (Kbp) Largest contig (Kbp) Length (Mbp) Misassemblies Mismatches/100kbp Indelsf100kbp Genome Fraction

ES-0001a 250.8bp 470.9bp 3.3bp 0.0 0.91 0.64 99.4%
ES-0001b 250.9bp 456.7bp 3.3bp 0.0 0.58 0.36 99.4%
ES-0001c 367.7bp 471.0bp 3.3bp 0.0 0.70 0.67 99 4%
ES-0002a 256.1bp 462.5bp 3.3bp 1.0 0.76 1.10 99.4%
E5-0002b 221.8bp 462.6bp 3.3bp 0.0 1.59 1.04 99.4%
ES-0002c 246.8bp 762.0bp 3.3bp 1.0 0.64 1.25 99 4%
ES-0003a 189.7bp 291.4bp 3.3bp 2.0 8.30 1.64 99.3%
ES-0003b 251.1bp 475.4bp 3.3bp 1.0 8.82 2.04 99.3%
ES-0003c 251.1bp 462.2bp 3.3bp 0.0 8.24 1.76 99.3%
ES-0004a 223 4bp 460.0bp 3.3bp 0.0 1.03 0.64 99 4%
ES-0004c 383.3bp 460.0bp 3.3bp 0.0 0.67 0.67 99.4%
E5-0005a 207.8bp 522.5bp 3.3bp 0.0 1.91 0.30 99.3%
E5-0005b 251.7bp 463.7bp 3.3bp 0.0 2.00 0.36 99.3%
ES-0005c 334.6bp 391.1bp 3.3bp 2.0 1.88 0.33 99.3%
ES-0006a 170.3bp 459 1bp 3.3bp 0.0 0.21 0.45 99.3%
ES-0006b 140.1bp 384.1bp 3.3bp

R ———_————————) 0 51OC

Assembly-QC (QUAST)

QC des Referenz-Mappings (Qualimap)
Genvorhersage (Prokka)

HTML-Bericht (MultiQC)
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e Multieg

General Stats

Number of Contigs

QualiMap
This plot shows the number of contigs found for each assembly, broken down by length.

Coverage histogram

B Percentages
Cumulative coverage genome
fraction
Insert size histogram Number of Contigs Export Plot
GC content distribution £5-00015 —
ES-0001c S —
— .
R £5-00025 ES-0004c
ES-00033 0-1000 bp: 9 (30.0%)
Stati -
Assembly Statistics ES-0003c W= 1000-5000 bp: 4 (13.3%)
Number of Contigs Es-0004: G 1 (3.3%)
ES-0005h s 10000-25000 bp: 0 (0.0%)
pella E£S-0006a e 25000-50000 bp: 2 (6.7%)
E5-0006: M| >= 50000 bp: 14 (46.7%)
ES-0007hb

HT

ES-0008a
ES-00098
ES-0005c
ES-0010b
ES-0011a
ES-0011c
ES-0012b
ES-0013a
ES-0013c
ES-0014b
ES-0015a
ES-0015¢
ES-0016b
ES-0017a
ES-0017¢
ES-0018b
ES-0019a
ES-0015c
ES-0020b
ES-0021a
ES-0021c
ES-0022b
ES-0023a

.

Hﬂiﬂﬁ'

ES-0023c e —
0024 e E———
£S-0025a E B e ———
E5_o02s; S —
e |
e —"
500272 — I— e —
ES-0027c S — -_
£S-0020h S — ___
ES-0132a e e —
£5-0133a S
ES-0133 S —
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PostQC

@ 0-1000 bp @ 1000-5000 bp 5000-10|

. = Assembly-QC (QUAST)
» QC des Referenz-Mappings (Qualimap)
» Genvorhersage (Prokka)

HTML-Bericht (MultiQC)
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e Multi@C

General Stats
| A modular tool to aggregate results from bioinformatics analyses across many samples into a single report.
QualiMap

Coverage histogram

* /buffer/ag_abi/kneubert/brucella_assembly.

refs/QUAST denovo

Cumulative coverage genome * /buffer/ag_abi/kneubert/brucella_assel

fa/qualimap
fraction

* /buffer/ag_abi/kneubert/brucella_assembly_refs/Prokka_contiga
Insert size histogram

GC content distribution

Cumulative coverage genome fraction

QUAST

f-Lirnits: m

Assembly Statistics

Number of Contigs Genome fraction covered by at least X reads

¥, Export Plat
Prokka 100 pem—

Fraction of reference (%)

a 20 40 0] 80 100 120 140 160 180 200 220 240 260 280 300 320 340

Coverage (¥)

Created with MuligC

PostQC
» Assembly-QC (QUAST)

» QC des Referenz-Mappings (Qualimap)
» Genvorhersage (Prokka)
» HTML-Bericht (MultiQC)
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o MultiC

Qualli Prokka

Prokks is a software tool for the rapid annotation of prokaryctic genomes.

fraction

Insert size histogram S Copy table B Configure Columns i Plot Showing 85/g5 rows and 5/5 columns.
S gt Aeiin Sample Name Organism # contigs # bases # CDS # tRMNA
ES-0132a 69 3367472 3141 54
ES-0001a Brucella canis 32 3296796 3092 54
ES-0001b Brucella canis 35 3294348 3089 54
ES-0001cC Brucella canis 27 3294365 3092 54
ES-0002a Brucella melitensis 26 3277810 3123 53
ES-0002b Brucella melitensis 33 3277743 3122 53
ES-0002c Brucella melitensis 24 3276496 3123 53
ES-0003a Brucella melitensis 56 3293503 3141 54
ES-0003b Brucella melitensis 33 3292219 3128 54
ES-0003cC Brucella melitensis 43 3292550 3130 54
ES-0004a Brucella melitensis 36 3293076 3138 54
ES-0004b Brucella melitensis 32 3292236 3143 54
ES-0004c Brucella melitensis 30 3291984 3142 54
ES-0005a Brucella suis 53 3307956 3073 54
ES-0005b Brucella suis 38 3300252 3067 54
ES-0005cC Brucella suis 33 3301008 3070 54
ES-0006a Brucella suis 37 3303141 3120 53
ES-0006b Brucella suis 37

ES-0006c Brucella suis 32 POStQC
ES-0007a Brucella suis 46 Assemb|y-QC (QUAST)

E5-0007b Brucella suis 30

ES-0007¢ Brucella suis 29 QC des ReferenZ-MappingS (Quallmap)

E5-0008a Brucella suis 31 | | Genvorhersage (Prokka)
ES-0008b Brucella suis 34 0 HTM L—BerlCht (MultlQC)
ES-0008c Brucella suis 29
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e MultieC

General Stats

| A modular tool to aggregate results from bioinformatics analyses across many samples into a single report.
QualiMap

erage hi

gram ® /buffer/ag_abi/kneubert/brucella_a y_refs

UAST_denovo

Cumulative age genome * /buffer/ag_abi/kneubert/brucella_a y_refs/qualimap
fraction ® /buffer/ag_abi/kneubert/brucella_a _refs/Prokka_contigs
Insert size histogram
ntent distribution T ——
@ Welcome! Not sure where to start? | (6:06)

General Statistics

Al Copy table

onfigure Columns | oliPlot  Showing *%gq rows and %7 columns.

ek Sample Name Avg. GC Insert Size = 30X Coverage % Aligned N50 (Kbp) Length (Mbp) Organism Contigs CcDS
ES-0132a 69.0 3141

ES-0001a 58% 459bp 99 6% 90 0% 99 3% 250 Bbp 3.3bp Brucella canis 320 3092
ES-0001b 58% 376bp 99.8% 181.0X 99.0% 250.9bp 3.3bp Brucella canis 35.0 3089
ES-0001c 599 470bp 99 7% 136 0X 97 6% 367 Tbp 3.3bp Brucella canis 27.0 3092
ES-0002a 57% 453bp 99.8% 102.0X 99.1% 256.1bp 3.3bp Brucella melitensis 26.0 3123
ES-0002b 58% 369bp 99.8% 137.0% 98.2% 221.8bp 3.3bp Brucella melitensis 33.0 3122
ES-0002¢ 58% 541bp 99 4% 81.0% 98 2% 246 8bp 3.3bp Brucella melitensis 240 3123
ES-0003a 58% 451bp 96.1% 52.0% 99.2% 189.7bp 3.3bp Brucella melitensis 56.0 3141
ES-0003b 58% 390bp 99 8% 154 0X 99 0% 251 1bp 3.3bp Brucella melitensis 33.0 3128
ES-0003c¢ 58% 401bp 99.9% 225.0X 99.0% 251.1bp 3.3bp Brucella melitensis 43.0 3130
ES-0004a 57% 493bp 66.2% 34.0X 98.8% 223.4bp 3.3bp Brucella melitensis 36.0 3138
ES-0004b Brucella melitensis 32.0 3143
ES-0004c 58% 477bp 99.7% 146.0% 98.8% 383.3bp 3.3bp Brucella melitensis 30.0 3142
ES-0005a 57% 449bp 99.6% 75.0% 99.2% 207.8bp 3.3bp Brucella suis 53.0 3073
ES-0005b 58% 399bp 99 8% 144 0X 99.1% 251 7bp 3.3bp Brucella suis 380 3067
ES-0005¢ 58% 458bp 99.8% 127.0 98.7% 334.6bp 3.3bp Brucella suis 33.0 3070
ES-0006a 58% 386hp 99 9% 165 0X 98 6% 170 3bp 3.3bp Brucella suis 370 3120
ES-0006b 58% 387bp 99.8% 148.0X 98.9% 140.1bp 3.3bp Brucella suis 37.0 3127

Post

Assembly-QC (QUAST)

QC des Referenz-Mappings (Qualimap)
Genvorhersage (Prokka)

HTML-Bericht (MultiQC)
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RefDB Il (interne DB)

EssBAR- RefDB Il

| | |

Genomassemblies ORFs/ Genes Proteine/ Peptide
' ' !
= Genomsequenzen = Orthologe = Diskriminierende
= Annotationen = Core genes Referenzpeptide (LC-MS)
= Metainformationen = Accessory genes
(Spezies, Stamm, = Unigue genes
Herkunft etc.)
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RefDB Il (interne DB)

Genomassemblies

Quelle | Spezies Daten De novo Scaffold
Assemblies | Assemblies

Brucella s 30 Referenzstamme
Pp- (29 Triplikate, 1 Dublikat)

89/89 89/89

BfR Brucella spp. 390 Feldstamme 81/390 81/390

FLI Francisella tularensis Referenzstamme 7144 7144
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RefDB Il (interne DB) "

Diskriminierende Referenzpeptide
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RefDB Il (interne DB)

Diskriminierende Referenzpeptide

28
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Zusammenfassung zum Stand der APs

4.1 Zusammenstellung ausgewahlter Referenzgenome- und proteome mit
Referenz-  Hilfe des RefDB-workflows | (KNIME)
datenbank

Genom- und Proteomsequenzen zu MLST-Analysen, Virulenzfaktoren,
Resistenzen und Phagen

Berechnung von diskriminierenden Peptidsequenzen mit LC-MS

4.2 Qualitatskontrolle und Fehlerbehandlung der Rohdaten
Assembly- (mit FastQC, FastQ Screen, Mini-Kraken und FlexBar)
pipeline

De novo Assembly des Genoms (mit SPAdes)

Referenzbasiertes Scaffolding der Contigs (mit ABACAS)
Optimierung des Assemblies durch Schliel3ung der Liicken
mit einem Insert Assembly (PILON)

Berechnung der Genomassemblies und Proteinsequenzen fir die
Isolate (Ubergabe an AP2 und AP5)

Ess-B.A.R, 20.11.2017
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