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CLC Genome Finishing Module Filgeng

biosciences & nanosciences /
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_—; Alien Contigs
é fnnotate from Feterence AXT R .
~%z# Collect Paired Fead Statistics « DT IESIRTOEE
-~ Greate Amplicons . ]/T{’]@E@J(Lb\wé\Zthj)b DNy aBis, R —REEFID
!*! Cireate Primers 7“)[2/’]47(&.78{0)1-1&.:33
A= Extend Conties «  PCRIZAN—DBEENEE
'[E Find Sequence i PacBioEI)’]“U— I\EE?'J?—/S’O)'D/T?— b
% Join Contizs «  PacBioO>%J)—REFIT—ADIS—HES LUV T7EITI (R=FhR)
25 Reaszemble Rezions «  PacBio De Novo7 &> JIVAOERNAT314> (R=FR)
L—:_f Femove Extenzion of Contigs
ﬁ Correct PacBio Peads (beta)
=% De Movo Azzemble PacBio Reads (beta)

-'u Claszical Gequence Analveis
Molecular Biology Tools

= BLAST

@ MGS Core Tools

+@ Track Tools

4:--- ppp PEsEquencing fnalysis
+E=:;‘| Transcriptomics Analvziz
+ﬁ- Epigenomics Analesis

-5 De Movo Sequencing
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CLC Microbial Genomics Module  Filgeng

biosciences & nanosciences

-g Microbial Genomice Module

=} i#3 OTU Clustering

""" #r Download OTLU Reference Database ﬁmﬂﬁgl:@% 77°Ua-_:/3>
=3 Format FReference Databasze

""" _E Optional Meree Paired Reads

# Fixed Length Trimming OTU Clustering
L o1 mples Bssedon flmber ot feads« ) REESIT —SO&EQCF v IBLUOTUISRII I ORAT
----- & Rﬂmweu;'lla':_llr;gwith Low Sbundance ¢ Gg?’fi‘li&[.%%’?ﬁ'li@%f%
~4EE Alien OTUs using MUSGLE i (?:reengenes, SILVA, UNITED&ET —AIRN=AHSDUT7L > AT —ADBEE)
----- = Alpha Diversity A>0—-R
----- |-* Beta Diversity
;'jj'{% (o ANOA fnabsis Typing and Epidemiology (X—#%}R)
3 Whole Metagenome Anslysis (beta) « NGS-MLST (Multi Locus Sequence Typing) f#tf(CL2REEDIIE>
ﬁ_lzc Download GO Database UbJ:U;?eﬁUﬂﬁ]‘ IQEODEED G
----- 6 De Novo Assenble Metagerome « K-mer TreelC & B1EHEEDY / ©EFIOENEOLE
{.é Annotate CDS with Best BELAST Hit « SNP TI’GG(;J:%%?;Z\‘%)J T(DMEESZ

----- &y Annotate GOS with Pfam Domains
----@ Build Functional Profile

% Merge Abundance Tables WhOIe Metagenome AnalySiS (/\“ gﬁﬁ)
—& Typing and Epidemiology (heta) (Bubﬁfm‘j"sa{/rMetaGeneMa rka\M\E)

----- %, Dowvnload Bacterial Genomes from NCEBI -
----- %, Download Pathogen Reference Databazes * ng—jb‘/ /]I/ZT go)De NovoJ tjj“’

8% Download Database for Find Resistance « BLASTHRZR. Pfam RXAARXR(C LD T )T -3 A3 (T

352 Set p Pathogen Reference Databaze
~455 Set Up Pesistance Gene Databasze

""" 42 Find Best Matches uzing K-mer Spectra
4% Find Resistance

""" &, Extract Fegions from Tracks

= NGS-MLST

+{_E Trees

+Eg Fesult Metadata

+-{ £ Warkflowes

-E;g‘ General Tools

% Add Metadata to Abundance Table
i@ Differential Abundance Analysiz

""" ﬂ Create Heat Map for Abundance Table
Eﬁ Convert Abundance Table to Experiment 5
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Toolbox

1

Ef'.r Genome Finizhing Module
BE‘ CGieneMark Gene Finding
1M MetaGeneMark
=l Microbial Genomics Module

G- Eﬁ OTU Clustering

ks Whale Metagenome Analysis (heta)
‘;o Ciovwnload GO Databasze

Annotate CGOS with Best BLAST Hit

----- finnatate CGOS with Pfam Domains
- Build Functional Profile

@ Meree Abundance Tables

B ﬁ' Tvping and Epidemiology (beta)

B @ General Tools

Jﬁ Elast2G0

- foi = Glazzical Sequence Analvsiz

|- {:=] Molecular Biology Toolz

= BLAST

0-F8 NGS Core Taols

|- @ Track Toolz

-l Pezequencing fnalvsis

- E:;I Tranzcriptomics Analvziz

|- ﬁ- Epigenomics Bnaleziz

|- @ De Movo Sequencing

=I- EE 'I.I'I.I'u:urkfln:uws
-=§ PacBio De Movo Azzembly Pipeline
JEE'; Legacy Tools

n—ummmmmmmmmm

=1

PacBio De Novo Assembly

Pipeline

« PacBioO>%/)—REcHIFT—4%ERALE
De Novo Assembly

(CLC Genome Finishing Module)

MetaGeneMark

- Contigfic5!l_E D& FrElsaD Tl
(MetaGeneMark)

Annotate CDS with Best

BLAST Hit

« CDSEEHIT—ANDT JT—>a 4713
(CLC Microbial Genomics Module)
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PacBio De Novo Assembly Pipeline Filgen%
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- REEBHOBITNAT31>%EHISIET. PacBioO>))—RECHIT—FDI5—HIE.
7> UIR—MERRRBEZFESDTEITIBDIENTED,

E FacBio De Movo Azzembly Pipeline

Reads

TE Correct PacBio Reads (beta)

Comected reads Emor Comection Report

>
Reads | Reads for contig polishing
41 Comected reads (Comected reads) 4 Encr Comection Report [Comected reads - report) =3 De Novo Assemble PacBio Reads (beta)
Contigs | Assembly Report
Reads | Contigs | Masking track
% Map QCDntigs
Reads Track | F{é\d b{pping | Mapping Report | Un-mapped Reads
Contigs with mapped reads | LD}g\leads | References
Z Join Contigs
Contigs sequences | Joined contigs table k‘:ontigs not joined table
\N\A
Reads | ‘Contigs | Masking track

4 Contigs sequences (Contig sequences) =F Map Reads to Contigs (2}

Reads Track | Read Mapping | Mapping Report | Un-mapped Reads

@ Read Mapping

i: Analyze Contigs 4 Read Mspping {Comected reads mapped to contigs) 4" Mapping Report (Comected reads mapped to contigs - report)

@ Read Mapping| Analysis Report Analysis Report with Contigs Analysis Results Table

4 Analysis Report (Contig analysis report) 4 Analysis Results Table (Contig analysis table) 10



PacBio De Novo Assembly Pipeline
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=

Toolbox

1

£ Genome Finishing Module
£ GeneMark Gene Finding
ﬁ Microbial Genomics Module
@ Blast2GO

=g Clazzical Sequence fnalvsiz
{:’ﬁ Malecular Biology Tools
H-[= BLAST

@ MNGS Core Tools

: @ Track Tools

F,ﬁ Rezequencing Analyzis

1‘:_;] Tranzcriptomics Analvsis
@- Epigenomics Analveis

@ De Movo Sequencing
EIEE‘ ok floves

@' Data QG and OTU Clustering
¥ Eztimate Alpha and Beta Diverzities
=AFacEio De N .

mbly Pipeline
: 1 Fe-map Samples to Specified Reference

7k Pesequencing_9.0_Bazic
; EE Tvpe Amone Multiple Species

---- 5 Tvpe a Single Species
Eﬂ--ﬁ; Legacy Tools

E PacBio De Novo Assembly Pipeline

===

. Select input for Workflow Input
1. Select input for L
YWorkflow Tnput Navigation Area

T U
ﬁ illumina_data

£5 De nova sequencing
Samplel

£5 RMA-Seq 70

@ Example Data-DD
ChIP-Seq 5

£ Exame 85

=5 Plug-in

B-£5 MLST Module

E PacBio raw data

<« [ - I

ﬁ Microbial Genomics Maodule

=% Gename Finishing Madule

Reference Genome data

m

Bl

Q- |<enter search termy>

[] Batch

Previous

[I»

Selected elements (1)

i m141013_ 011608 sherri_c100709952...

Cancel

1. PacBio De Novo Assembly Pipelinezi&iRU. 4TI/,

2. PacBioO>JV—RF—4%3&IR,
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[E PacBic De Novo Assembly Pipeline &J

[E} PacBio De Novo Assembly Pipeline

Correct PacBio Reads (beta)

1. Select input for
ok flow Input Cioverage percentage of reads to correct |30

2. Gorrect PacBio Reads
(beta)

Previous

1. Select input for
‘iorkflow Ihput

2. Gorrect PacBio Reads
(beta)

3. De Novo Assemble PacBio
Reads (beta)

De Movo fizsemble PacBio Reads (beta)

GConfigurable Parameters
Automatic word size
‘iord size 24
Minimum word coverage |4

Minimum contig leneth 5,000

r Locked Settings

« Coverage percentage of reads to correct : £U—RD>35. fc
BIRNKREMI%DN) - REEZELL T, I5-MHIEZITONZIEET 2.

« Automatic word size : B& Ti&EaNzword sizezfERI 3N\,

FMERDEZASIT S,

« Word size : FETHE I dmEDword sizeZ AT 3,

« Minimum word coverage :
DEIRDMEIEL,

* Minimum contig length : 1>

|)—REEH (. IEFEDwWord IR T
T4 OEHI ROR/IME
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PacBio De Novo Assembly Pipeline
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=

[EY PacBic De Novo Assembly Pipeline

[EY PacBio De Novo Assembly Pipeline

ra

-

. Select input for

ok flow Input

. Correct PacBio Reads

(beta)

. De Movo Assemble PacBio

Reads (beta)

. Join Contigs

Join Contigs

Configurable Parameters

#lien to referencels)

(]

Clozely related reference eenome

4 Locked Settings

.

o

1.

2

Select input for
‘iark flow Input

Correct PacBio Reads
(beta)

. De Movo Assemble PacBio

Reads (beta)

. Join Contigs

. Analze Contigs

fnalyze Conties

Configurable Parameters
Low coverage threshold |8

High coverage threshold |40

3 Locked Settings

Finizh

CGancel

[2]08]

Finizh

+ Align to reference(s): I8ESNIVI7L > AT —5%ZH 0, I

TR LT EEESES.

+ Closely related reference genome : UJ7L > RECHIFT —H%IETE

3—50

+ Low coverage threshold : {&h/\Ly> RIS DOEME.

+ High coverage threshold : &h/\Ly>HEIHOREIE,
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™| Gontie analvsis repart

EH Contie analvsiz table

Contie zequences |

Corrected reads — report

Corrected reads mapped to contigs — report
Corrected reads mapped o conties
Corrected reads

i ) i

i= Contig sequences X

v Sequence List Settings

20 40 B0 ) Sequence layout =
| 1 | 1 . .
Joined contig1 GGTCTGGTTTACCAGTTCTAATCTGATTACGAAAAAGATATGTTGCGGGAGGCGTTGCCTCCCCAACATATAAGTGGCTCCCTC | Mo spacing - |

[] Double strandsd

Mumbers on sequences

Relative to 1
Mumbers on plus strand

[ Hide labels

Lock labels

Sequence label

Mame -
Annotation layout Annotation twpes =

Bl V] Gap =

- [ 01d zequence =

[ Select Al

[ Deselect All

Restriction sites
Motits

Fesidue coloring
Mucleotide info
Find

Text format

] ]| oo | o] | S

AR (HERRSNIZ D> T4 T EEHE, 7 )T =23 BEIRCHEERTE S,
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® WYY ) LBLST—IN 5, B FCDSHEIE R Z1T5
DICHBRBIETSIA>,

® 1 54JEHT 4. COSTEIRDY )T—23>% T3
EHICHE,
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MetaGeneMark

Toolbaox

1|

[]- Ef'.r Genome Finizhing Module
EI E GieneMark Gene Flndlng

EI {:—,a Mu:ru:ul:ulal Genu:umu:s Module

: & @ DTU Glustering
! 5 Vhole Metagenome Analysiz (beta)
ﬁ' Typine and Epidemiology (beta)

- B[S General Tools

- Blazt2GO

' E\:} Clazsical Sequence Analvsiz

{:ﬁ Maolecular Biology Tools

#-f2 BLAST

[#-£5 NGS Gore Tools

- Track Tools

H-fypp Resequencing finalysis

E:ﬂ Transcriptomics Analvsis

[#)-fzg Epigenomice Analysis

[#-f De MNovo Sequencing

-E Wiorkflows

£ Leeacy Tools

1. Select nucleotide
sequence

Select nucleotide sequence
Navigation Area

Selected elements (1)

FT ] Ue novo sequencing

-5 RNA-Seq 7.0

&£ Example Data-DD

-] ChIP-Seq 85

&£ Exome 85

-7 Workflow

-] Batch analysis

- VA

&£ BED data

#-7] Adapter trimming

-5 ICAMI

-] Blast2GO GO Data

=7 Plug-in

#-£5 MGM

-] Blast2GO PRO

~ MLST Module

Genome Finishing Module

5] Read data

(-5 Contig data

-7 Reference Genome data

-] PacBio raw data

= b PacBio assembly data
AE

. dE Corrected reads

-] Hands-on demo data

[}

<
e

il |

m

Q- <enter search term>

[7] Batch

II»

Previous

ald

= Contig sequences

Cancel

1. MetaGeneMarkmEIRULTHITINIUYY,

2. 1>7

1JEEH T —57ER,
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MetaGeneMark

MetaGeneMark —

. Set parameters
1. Select nucleotide

sequence

2. Set parameters

Genetic code
@ 11 Bacterial, Archeal and Plant Plastid

1 Stardard

*) 4 Mycoplasma/Spiroplasma and Mold Mitochondrial

Einish

. Result handling
1. Select nucleotide

sequence
2. Set parameters

3. Result handling

Qutput options
Output name extension  genemark

Result handling

© Open
0 Save

Log handling
[ Open log

) (B

Previous

Finigh Cancel

Genetic code:

FBBROBERT—IINEIETET B,

o BRITT—AOEMIEEU T, COSHEIRDIGEALY 7 7= BE(CEIER

Output options:
» Output name extension
ENBINFINZIETET Do

: BRATRESR DT — 5% (CAThN
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setAl_l {pair.. *

<

setA1_1_(paired)_contig_ 1 GACATAGTTGATCGAGGCCTGBTACGCTATCGGTGCCTTCACCGGUGTTTTCAACGATGATATCGTTTTCGGAATCGACACTATACGTATCGTTGCCCCTGCCCCCCTGCATCATATCGTTGCCGATTCCGCCATCAAGCAG

<

setA1_1_(paired)_contig_2 TGCAAGAGGAACGCTGTCCTGAATAAAATTATGAAATGAATCTAACTGAACTTTTAATAAATCGGGGGGATCGATAATGCTTTGTATTTTGGAAAAGTCAATAGACGGTGTTGGTGTTGCATCAGCCACTTTCACATGCAC

20 40 80 8 100 120 140
1 I | 1 1 ] 1

setA1_1_(paired)_contig 3 AACAAACCTCTGGTGCACCAGTTGTCACGCCAGTGGCATCGCTGGGTAGCTATGTTTGGTTGAGGTAAGCGCTGAAAGCATCTAAGTGCGAAACTCGCCTCAAGATGAGATTTCCCCATCAGGCTCCTGGAAGATGACCAG

setA1_1_(paired)_contig 4 GACGCCCGCAACCAGAAGACGGACCTCATCGCCGCCCGCGAGACCCAGGCCACAGCCCTCGAAGCCGAGCGCGCAGCCCTTGAAGCCGGCCTCGCAGAGATGACCGACCAGGTGGAAGAACTCCGCGCCCAACGCGAAGAG

setA1_1_(paired)_contig 5 ACAACCTCTTCTCCCGGCATCGAGACCTCTCATTCATGCAACAATCCCCCCGATCAACTTTCTCGAAGAGCAAGTTGCACACCAAATGCGTCATAGCGCGCCTCACAATTGAGGGAAGTTGCGGCAATGCCGACGTTCTCG

setA1_1_(paired)_contig 8 AGCCGATCGTCAGCGCGGACAAAGAAGGGTTATTTGGGGGCGTGETGACCCTGGCTAATGGAATGAAATTTCTTTTACCGGAAGTTCCTCCTGGAACGAAGTTACCCCTGACTCTAGAAGCAAGAAAGATCGAGGGATGAC

100 120 140
]

setA1_1_(paired)_contig 7 AGGACATGCTGATGGAGCATGGCATTATAAAGGCCGTGGATGAATCAATCATCGGCAAAACCGCCGCCGAACTCGCAGCCTCGTAAAGGCCGCGAGTCGCCGCCTTGCGAAGGCGAGCGACAGATGCCGGTCTCCCTCACC

® B{nF-CDSHIEZRIT/T—a>0 T4 JEHIcAThIEN 3.
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biosciences & nanosciences

MetaGeneMark(C &> THRHEENTIZRCDST - U T, BesOMERIELEE D FR 4 12
T —=AN5, B FHLEE Bz 3,
EEBN—FHDAHDERATELL,

1. BLASTZFAUR. BT —9DI—5y N —AIN—-AEOMRIELLERIC LD T )T -3 A7
(fEHY—)l : Annotate CDS with Best BLAST Hit)

2. Pfam&GO (Gene Ontology)T —AN—2=FIBULEY )T -3 43
({EAY—-JL : Annotate CDS with Pfam Domains)
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Annotate CDS with Best BLAST Hit

Filgeng

biosciences & nanosciences

Toolbo

1

E’Tr Gename Finishing Module

ﬁ GeneMark Gene Finding

=3 Microbial Genomics Module

- ES OTU Glustering

=t ﬁ Whole Metagenome fAnalysiz (beta)
‘;o Download GO Database

-8 De Movo dssemble Metagenome
{} with Best BLAST Hit
-3 Arnotate GDS u\uth Pfam Domaing
- @ Build Functional Profile

“-[Bf Merge Abundance Tables

FH-{i@E: Typing and Epidemiology (heta)
EJ--E Gieneral Tools

J@ Multilocus Sequence Twping

(@ Blast2GO

JE\:} Clazgical Sequence Analvsis

Jﬁ Molecular Biology Toolz

H-f== BLAST

05 NG5 Gore Tools

J@ Track Toolz

H-fppp Resequencing Analysis

JEE] Transcriptomics Analvsis

J@ Epigenomice Analveis

]@ De Mowo Seguencing

Jf;] Wtk f lows

Jﬁ) Legacy Tools

- - - - - - T

Annotate CDS with Best BLAST Hit

1. Select contigs

Select conties
Navigation Area

[ S UE HOVO SEqUENCINE
2} tj RNA-Seq 7.0

4] Example Data-DD
[7] ChIP-Seq 85

] Exome 85

<1 Workflow

(3 Q Batch analysis

G- MLST Module
=145 Genome Finishing Module
\’? ] Read data
#-£7] Contig data
-] Reference Genome data
[ PacBio raw data
=5 PacBio assembly data
i= Contig sequences
Corrected reads
3 Contie sequences genemark
-] Hands-on demo data

m

i

Q- <enter search term>

[7] Batch

[I»

Previous

Selected elements (1)

= Contig sequences genemark

Finish

1. Annotate CDS with Best BLAST Hitm&iRUL THT IO,

2. CDS7/J7—>a Afdenred>s

1JEeHT &R,
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Annotate CDS with Best BLAST Hit  Filgeng

biosciences & nanosciences

E Annotate CDS with Best BLAST Hit &J [E Annotate CDS with Best BLAST Hit ﬁ
Farameters i
1. Select contigs 1. Select contigs e el
2. Parameters 2. Parameters

3. Reszult handling

Qutput options

. Create report
Genetic code parameters = =

Gienetic code :ll Bacterial, Archaeal and Plant Plastid v:

Result handling
BLAST parameters ) Open
BLAST databaze | | & uniprot_sprat - @ Save

Expectation value [0.0001
Log handling
Open log

[ € Previous ] [ = Hext Einizh

€ Previous ] [ Next Finish

Genetic code parameters: Output options:
+ Genetic code: AT —ADEMFEICSU T, CDSTEIGDIEE AT + Create report: FEMTIERZFLOILRN—NERKRT B,
H% 7= JBEICENER I BPROEIERT— I AIETET .

BLAST parameters:
+ BLAST database: 9—45'vhT —AIR—-AZIETET 3.
(A—=5y T —AIR—ZDEE(E. BLASTZ U —>3>0 Download
BLAST DatabasesJt>[Create BLAST Database Jh5H]EE. )
+ Expectation value: BLASTIRZRMDE-valueDEIE.
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Annotate CDS with Best BLAST Hit  Filgen

®%

biosciences & nanosciences

CcDs (1)

setd1_1_(paired)_contig_1

Iscore=19.656835

firame=0
Isource=GeneMark. hmm
fgene_id=11

/BLAST Hit=Qak0P2

IBLAST Hit Description=LPXH_MNEIMB UDP-2 3-diacylglucosamine hydrolase OS=Neisseria meningitidis

serogroup B (strain MC58) GMN=IpxH PE=3 5V=1
u AT At BB aaE 10

setd1_1_(paired)_contig_2

® B FHEEEIFIRNCDST )

(CAFhIENns.

>3

[E3 Contig sequen.. %

Rows: 8556 Filter: Al v/

Name Type Region Qualifiers

/score=15.151022

/frame=0

/source=GeneMark.hmm

/gene_id=13

/BLAST Hit=P75717

/BLAST Hit Description=EXOD_ECOLI
Putstive uncharscterized protein ExoD
OS=Escherichia coli (strain K12)
GN=excD PE=5 SV=1

/BLAST Hit E-value=1.18089E-58

[

13 CDS 8189.8452

/score=38.934622

/frame=0

/source=GeneMark.hmm

/gene_id=14

14 GDs 8572.9735 /BLAST Hit=P24218

/BLAST Hit Description=INTD_ECOLI
Prophage DLP12 integrase OS=Escherichis
coli (strain K12) GN=intD PE=2 SV=1
/BLAST Hit E-value=0.0

/score=-5.860957

/frame=0

/source=GeneMark.hmm

/gene_id=15

15 CDs 10149.10781 /BLAST Hit=POAELS

/BLAST Hit Description=FIMZ_ECOLI
Fimbriae Z protein OS=Escherichis coli
(strain K12) GN=fimZ PE=2 SV=1
/BLAST Hit E-value=3.54749E-142

/score=0.229611

/frame=0
e —
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Ciontie sequences genemark.

__ij. Convert to Tracks

biosciences & nanosciences

TrackI A=Y N —9AZi

-#F% Contig gequences genemark, (Genome)
- Contig zequences genemark (GDS)
=L Contig sequences senemark, (Gene)

Us—

VI AfEtR

RNA-Seqfi#ti
ChIP-Seqf#th RR&E

Chromosome

Joined contig
Joined contig
Joined contig
Joined contig
Joined contig

Region Tvpe
4009847740092428 Inzertion
4009968 SNV
40101067401 0107 Tneertion
4011423 SNV
4011423 SNV

Reference  Allele  Zveosity
- G Homozwveous
T T Heterozveous
- - Heterozveous
G c Heterozveous
G G Heterozveous

Count

Coveraee  Frequency | Coding region chanee  Amino acid chanee  BLAST Hit ..

17 Q4 12087380 298_204insG 1738p Asp 100fe FOg154
18 7222 PO9154
M 043 FOg154
4 G360 0 2895-G 3740:p Leud?al Paazay
44 36 .36 F33227

BLAST Hit Description (Contig sequences enemark (CDS))

YMFS_ECOLL Uncharacterized protein Ymfs OS=Escherichia
YMFS_ECOLI Uncharacterized protein YmifS O5=Escherichia
YMFS_ECOLL Uncharacterized protein Ymfs OS=Escherichia
STFE_EGOLI Putative protein StE (Fragment) O5=Escherich

TFE EGO LI Putative protein StE (Fragment) O5=Escherich

> F AN T )T — 3> Bk DT —4
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PEWVEDLEL : 4IRS
TEL 052-624-4388 (9:00~17:00)
FAX 052-624-4389

E—mail: biosupport@filgen jp
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