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COMMONLY USED RESOURCES

Primary databases

*  NCBI GenBank: an annotated collection of all publicly available DNA sequences.

*  NCBI RefSeq: A collection of curated, non-redundant genomic DNA, transcript (RNA), and protein
sequences produced by NCBI.

*  ENA: European Nucleotide Archive: a comprehensive record of the world's nucleotide sequencing
information, covering raw sequencing data, sequence assembly information and functional annotation

Commonly used meta databases

*  UCSC Genome Bioinformatics: contains the reference sequence and working draft assemblies for a large
collection of genomes. It also provides portals to the ENCODE and Neandertal projects

*  Ensembl Project by the European Bioinformatics Institute (EBI), European Molecular Biology Laboratory
(EMBL), and the Wellcome Trust Sanger Institute (WTSI).



MODEL ORGANISMS

* FlyBase (Drosophila melanogaster)

* Wormbase (Caenorhabditis elegans)
* SGD (Saccharomyces Cerevisiae)

* TAIR (Arabidopsis thaliana)

* Colibri (Escherichia Coli)

And many others — often you’ll have to do your research to find the
most appropriate resource

Note that each may provide a different user interface, data release
methodology, data release update policy etc.

Surprisingly unregulated — and often non-transparent process.



SACCHAROMYCES: GENOME DATABASE

GENOME DATABASE a

YeastMine: 8a:

@ Saccharomyces About Blog Download SteMap Hep . [ 1 O &

Anslyze -  Sequence -  Function -  Literature ~  Community

New & Noteworthy

New Sequence, Chromosome, and Contig pages

08/25/2014

New Sequence pages are now available in SGD for virtually every yeast gene (€.g.,
HMRA1 Sequence page), and include genomic sequence annotations for the

Reference Strain S288C, as well as several Atternative Reference Genomes from

strains such as CEN.PK, RM11-1a, Sigma1278b, and W303 (more Alternative

References coming soon). Each page includes an Overview section containing

descriptive information, maps depicting genomic context in Reference Strain S288C

(as shown below) and Alternative Reference strains, as well... Read...

Natural isolates of S. cerevisiae form complex mats on low-agar media.
Image courtesy of Elyse A. Hope and Dr. Maltreya J. Dunham, University of Washington

Special Delivery for Cytotoxic Proteins
08/21/2014

About SGD Say you want to send a letter to your friend on the other side of the country. First off
The Sacef = aSTO o Tous AN e A ToT
biological
search an dbxref.tab Mappings between SGD and external identifiers
relationshi

deleted_merged_features.tab List of deleted or merged chromosomal features
Upcon genetic_map.tab Genetic two-point data submitted to SGD

. Genomic seq features, and

saccharomyces_cerevisiae.gff

()

Used to load GBrowse.

2-micron plasmid sequence features, coordinates and
annotations. Used to load GBrowse.

[

scerevisiae_2- n.gff

(i




DowNn DING ON THE COMMAND LINE

4 ialbert — ~ — bash — 68x10

e 00

ialbert@porthos ~
$ curl http://url.goes.here -o sc.gff I

You can use the a browser or the command line:
(The URL is on the course webpage)

http://downloads.yeastgenome.org/curation/chromosomal_feature/saccharomyces_cerevisiae.gff



WHAT IS THIS?

* Due to a historical limitation (20 years or so ago)
and only on Windows - files ended up having a
three character extension = .txt, .exe etc.

* This limitation also turned out to be a blessing
and it stood the test of time. Makes it easy to see

the file type.

* Note: the file extension can be incorrect 2 mind-
bogglingly confusing errors may arise then.



UNIX COMMAND RECAP

eoo

lecture-2.5h (~/web/ialbert.web/courses/files /2013 /code) 7

B & @O= = - =

# what folder are we in
pwd

# get the data, the -o flag stores the result in the sc.gff
curl http://downloads.yeastgenome.org/curation/chromosomal_feature/saccharomyc

# check to see what files we have here
1s

# check to see how many lines does the file have
wc -1 sc.gff

# look at the first ten lines
head sc.gff

# look at the last ten lines
tail sc.gff

# page through the file
more sc.gff

Mac-Roman : Bash s macokn



TABLUAR FORMATS

* Many common bioinformatics data formats are
column based and tab-separated

* Looks like the first format we have to deal with will be
the

GFF3 — Generic Feature Format

(search for GFF3 to see the specification for version 3)

http://www.sequenceontology.org/gff3.shtml




Search for GFF3 > http://www.sequenceontology.org/gff3.shtml

Tab separated with 9 columns. Missing attributes may be replaced with a dot > .

1. Seqid (usually chromosome, reference point!)

2. Source (where is the data coming from)

3. Type (usually a term from the sequence ontology) These positions

4. Start (interval start relative to the seqid) may change on new
5. End (interval end relative to the seqid) data releases

6. Score (the score of the feature, a floating point number)

7. Strand (+/-1.)

8. Phase (used to indicate reading frame for coding sequences)

9. Attributes (semicolon separated attributes > Name=ABC;ID=1)

Example attribute specification: name=REB1; id=YP33546



GFF FORMAT

®00 sc.gff (~/work)

- =) 2 ||| & a".’ e bl ol :l;'
— ‘ = s«; o | i
19 #
20 chrl SGD chromosome 1 230218 . . ID=chrI;dbxref=NCBI:N(
21 chrl SGD telomerlc repeat 1 62 . - . ID=TELO1L-TR;Name=
22 chrl 8 ID=TELO1L ;Name=TEL@1L ;Note
23 chrl 336. - . ID=TEL
24 chrl =YALOG69W ; Name=YAL@O69W; Ontolc
25 chrl SGD CDS 3356499 . + O Par‘ent-YALOGQW_mRNA Name=YALOG69W_(
26 chrl SGD mRNA 335649 . + .  ID=YALOGOW_mRNA;Name=YALOGOW_n
27 chrl SGD X_element 337 801 . - .  ID=TELO1L-XC;Name=TEL@1L-X
28 chrl SGD nucleotide_match 753763 . - . ID=TEL@1L-XC_nucle
29 chrl SGD binding_site 532 544 . - . ID=TEL@1L-XC_binding_s
30 chrl SGD gene 538 792 . + .  ID=YALOG68W-A;Name=YALOG8W-A;Or
31 chrl SGD CDS 538 792 . + @ Parent=YALO68W-A_mRNA;Name=YALOGSW
32 chrl SGD mRNA 538 792 . + .  ID=YALOG8W-A_mRNA;Name=YALO68W
33 chrl SGD ARS 650 1791 . . . ID=ARS102;Name=ARS102;Alias=AFR
34 chrl SGD gene 1807 2169 .= . ID=YALOG8C;Name=YALQGE
35 chrT SGD €DS 18A7 2169 . - 7] Parent=YAl A6RC mRNA:Name=Y

Ready $  Mac-Roman ¢ Ln:1Cok 1 Text




GENOME BROWSER

» Genome browser: one of the most important tools for data
analysis

» "Always look at your data”, true for statistics as well as for NGS
data analysis

» Many genome browsers available: UCSC (web), IGB, Tablet,
Artemis, MochiView (ChIP), Chip/SegMonk (DNA methylation)
» Integrative Genomics Viewer
» Developed by the Broad Institue
» Awesome and extremely terrible at the same time
» Works well and is fast enough
» Data formats: BED, BEDGRAPH, VCF, GTF, BAM, WIG, BIGWIG, FASTA,
etc.
» Usability not perfect



IGV: BASICS

& 1GV.2.3.52 File Genomes View Tracks

Regions _ Tools Help B 71D =
ene 6V
Human hg19 B (a B o fit « » W X 2 | =] 3]
L T T S S S S R R R A W AR
[y
Rt Goes Lo o 1k A U GAW IR BT [FTY VR WODTPR |
Zvas Tisar. o856 T Aot 46

» Overview

1



IGV: BASICS

@ IGV_2.3.52 File Genomes View Tracks Regions Tools
a

Help 281000
1 3
In..mmgw B (a B mlﬁ <> @@ xE I = =
L L i ow
o Lo o b A TRV ST W IPURT BT [ RTYVIOFY WODTMTRAN |
Zvas Tessr.tosse6 T SO o 4460

» Navigation area

1



IGV: BASICS

IGV.2.3.52 File Genomes View Tracks Regions Tools Help
e L] 16V
Human hg19 B (A %] Go fit «
2 . . . o » " 6wt v
| . P T T S S S S S SR R A AR |
JR—
| Y bl et 1.h . [P TN SO IPE DY I FTY VYT VOISR |
v TEssrronsse T oo he

> Zoom

1



IGV: BASICS

@ IGV_2.3.52 File Genomes View Tracks Regions Tools

Help 281000
e0e 6V
Human h19 3 (A B o ft <« > @E KD | E @
T R S S S SRS W AR
— Lo ud Wy . RPN Y DO WIS BT I FTY TN POPTATRN |
== ﬁﬁ; T 500 of 4460

» Name panel

1



IGV: BASICS

IGV_2.3.52 File Genomes View Tracks Regions Tools Help
e0e [
Human hg19 A B G
=
L i ow
i

JE—— - T ad 1k n RPN Y DY ISR BT I FTY TR WODTRTRN |
Zvas e— T 500 of 4o
» Main area

1



IGV: GENOMES

IGV.2.3.52 File Genomes View Tracks Regions Tools Help.
e L] 16V
Human hg19 B a B Go it «
Mouse (mm9)
A. thaliana (TAIR 10)
Mouse (mm10)
831_Schutzer_reference-goodnames ) ) , R " . . v m
Human (hg38) 2 4 " . s 10 12 " 16 1. 20 22 v
Ecoli k12 chr (NC000913.3) 1 1 1 1 1 1 1 1 1 1 1 1 ] I Y 1w
|_dmel_rs.57
——
| Y ad o 1.h M [P TN SO IPE DY I FTY VYT VOISR |
ey TFssronme T o o st

» List of available genomes



IGV: GENOMES

@ IGV_2.3.52 File Genomes View Tracks Regions Tools Help =28 7rQ0w
eoe 1o
Human hg19 B (ai G ft « > DM X 2 | B =
chrl
chr2
chr3
Gl , . " " s vow x
chrs . : . . 0 2 “ % v "t v
&y L L 1 1 L L )
=
o Lo e b A NN GO IR BT [ TYRRrT YODTrR |
ey TFessr.iosses T 50M of 46

» Jump to chromosomes



IGV: GENOMES

& 16V.2.3.52 File View Tracks Regions Tools Help ) X B ACROK

eoce Load Genome from File. Iev

gy Load Genome from URL.
Human hg19 Egreryrerm e e seisct gonomes saiatie ontheserverto (B < > @ W X (3 |
Spoear mmen:

Create .genome File...
Manage Genome List...
\ s B ; B " " " v m x
2 . . . 0 2 “ 6 7w Ty v
L L . P S T R S T L L w
JI—
| Y N~ Ld 1 [T WP W OO P [OYTRIFTYV RN VTR |
e | T o

» Load genomes from Server



IGV: GENOMES

& 1GV.2.3.52 File Genomes View Tracks Regions Tools Help

Human hg19 BRR B i

' ) ece Genomes to add to list

L L .\ Selected genomes will be added to the genome
| ———— 10 T L

Filter:

‘A baumannii sur. ATCC
A. baumannii str. AYE

A gambia (Pest AgamP3)
A nidulans (4.1)

A. thaliana (TAR 8)

A thaliana (TAR 9)

ysia
‘Autographa californica MNPV
8. pertussis (Tohama | NC_002929.2)
Bacillus Subtils str. 168
Banana (M. Balbisiana PKWv1)
Banana (Musa acuminata)
albicans
alibcans (SC5314 A21)
elegans Ws201)
elegans (Ws220)
elegans (ws241)
elegans (Ws245)
elegans (ce10)
elegans (ce4)

Download Sequence

oK Cancel

RafSeq Genes

[y - il e b A U R Y OO DU YT | STTVRTT DTSR |

Ty | T

M of 4460

» Load genomes from Server



IGV: GENOMES

@ 16GV_2.3.52 File Genomes View Tracks Regions Tools Help 28700«

Human hg19 BRR B G ft « > PW X @ |

1 3 e o Genomes to add to list " 3 . ” w oo x
2 4 12 " 1 IR R v
L L .\ Selected genomes will be added to the genome L R L.
| — 10T L
Filter:

D. discoideum (05-13-2009)
D. melanogaster (5.9)

D. melanogaster (dm2)

D. melanogaster (dm3)

D. melanogaster (dmé)

D. melanogaster (r5.22)

D. melanogaster (r5.33)

Dog (canfam2)

Dog (canfam3)

E. coli K-12 MG1655 (NC_000913.2)

E. coli K-12 MG1655 (U00096.2)

E. coli 0157:H7 EDLI33 (NC_002655.2)
£ phage phiX174

Fe SPutFur.0)

Francisela tularensis (NC_008601)
Foxy4287

G. lamblia (2.0)

Glycine max (v8.0)

Glycine max (Wm82.a2.v1)

Guinea Pig (cavPor3)

Download Sequence

oK Cancel

—— Lo d o LA n R T W OW PR DY | FTTORIY PODTOTRN |

e | T — Thowosen |

» Ferretitis



IGV: GENOMES

IGV.2.3.52 File Genomes View Tracks Regions Tools Help
eoe 1o
Ferret MusputrurL.0) [ [ Al B co Bt <
7 Al
scaffold_0
scaffold_1
scaffold_2
caffold_3
s it 220 2ttt ottt card 1
i scffold 4 et e

L - IRRRRTRIRTRIRTIITNRINTTIN I
[ scaffold_6

e Twasraoass I ||

» Ferretitis



IGV: GENOMES

& 16v.2.3.52 File View Tracks Regions Tools Help BPL 71000 TE®mO Q=
ece Load Genome from File. 16
Load Genome from URL. .
Fere wusputtori) B |02 enome From Server. o f <« >omxa | = ®
Create genome File... EDOETD

Manage Genome List...

e Twasraoass I Fooorsin |

» We don't have Ferret data, so we need something else: loding a
custom genome



IGV: GENOMES

PR O00« T Em (O Q=

@ 1GV_2.3.52 File Genomes View Tracks Regions Tools Help

: o B« > @M xE | =l 1

Ferret (MusPutFurl.0) ¢ All

101 010182 70 o T M 4 08B 3

o st o s e e

—

Unique identifier |

Descriptive name

FASTA file Browse
Optional
Cytoband file Browse
Gene file Browse
Alias file Browse
oK Cancel

[Bowor 7

» Loading the Borrelia Burgdorferi genome



IGV: GENOMES

& 1GV2.3.52 File Genomes View Tracks Regions Tools

Help 2L 100« 5=

Ferret (MusPutFurl.0) ¢ All *

Unique identifier  b31_b_burgdorferi

Descriptive name  Borrelia burgdorferi (831)

FASTA file Iproject/ 1_Schutzer_ fasta Browse
Optional
Cytoband file Browse
Gene file 1_Schutzer_ bed Browse
Alias file Browse
oK Cancel

Ty Twasraoass I

Femaorsion

» Loading the Borrelia Burgdorferi genome



IGV: GENOMES

& 1GV.2.3.52 File Genomes View Tracks

Regions _Tools Help

Ferret (MusPutFurl.0) ¢ All

Unique identifier

Descriptive name

FASTA file

Optional
Cytoband file
Gene file

Alias.

b31_b_burgdorferi
Borrelia burgdorferi (831)

Iproject/

/project/ngs/philipp/borrelia2 ref/83

1_Schutzer_ fasta

chutzer_annotations +ucsc-tRNAs.bed

Browse

Browse

Browse

Browse

oK

Cancel

Ty Twasraoass I

Femaorsion

» Important: the alias file (I'll come back to that later)



IGV: GENOMES

@ 16V.2.3.52 File Genomes View Tracks Regions Tools Help PR 71000 T Em O Q=

: o ft « » @ HE x| =] )

Ferret (MusPutFurl.0) ¢ Al

Unique identifier  b31_b_burgdorferi

Descriptive name  Borrelia burgdorferi (831)

FASTA file /project/: 1_Schutzer_; fasta Browse
Optional
Cytoband file Browse
Gene file 1_Schutzer_: bed Browse
Alias file 1_Schutzer_ref fasta.all Browse
oK Cancel
Ty | SR T | TR

» Important: the alias file (I'll come back to that later)



IGV: GENOMES

@ 16V.2.3.52 File Genomes View Tracks Regions Tools Help 2L 71000 FEm O Q=
Ferret (MusPutFurl.0) ¢ All & Go #% <« » @ W w O | &3]
L) Save genome file
Save As:| b31_b_burgdorferl genome -
o atoaro 3
[
— - - o .
= | H = LEN e s i
Fevories Name ~ Date Modifed Size
£ img
Unig  £3 Dropbox
Desq 7 Applications Drosophila_melanogaster 8DGP6.dna_sm.main_chr.fa
&Y phil
175 B '
© Downloads
[ Documents
OPU2 o pictures
9 B3 project |
Gene [ project2 !
Aliag £ sea |
Devices

[Z) Macintosch HD
Remote Disc

J Captur s Cancel

‘ New Folder Cancel m’

e Twasraoass I Tresorsion

» Save .genome file (contains all the information)



IGV: GENOMES

@ 16V.2.3.52 File Genomes View Tracks Regions Tools Help 2L 71000 FEm O Q
ece 1oV

Borrelia burgdorferi .. [ | All B o ft « » QW X P = ®

621 p2s1 B3 b3
w17 b2d o2 w2s” s

e | ot siow

» Custom genome is now part of the genome list



IGV: ALIAS FILES

» The single most problem with IGV | have encountered so far

» What happens? Sometimes when loading a BAM/BED/VCF/... file,
the file appears to be empty.

» Problem: different naming of chromosomes/scaffolds
» Example:



IGV: ALIAS FILES

v

The single most problem with IGV | have encountered so far

What happens? Sometimes when loading a BAM/BED/VCF/... file,
the file appears to be empty.

v

» Problem: different naming of chromosomes/scaffolds
» Example:

>chr Borrelia burgdorferi 831, complete genore.

TAAATATAATTTAATAGTATAAAAAAAATTAAATCAARTTAATAATAGTTTAAAARACTG
i TAT TAAGC GAAGT
ATAGTGCTATTTTATTAATATGTAGCGTTAATTTATTTTGTTTTCAAMATARATTAACTA
CTTCTCGATGGGANTTCCCTAAAGMGATTTAATTAMAAAAARTAMAMATAGGCATAR
TTTACCATATTACATAATTCTATCTTTTACAATGAAARTTATAAATACATTGCCTTTA
TCGGAATATTGACATCTTATARTGAATGGATTGAAATACAATTTAGCCCCATARATTTTT
TTACTATCCCAACAAATARAGATTTTATTTCAAATACTTATTTCAATTTAGCTTTCACTA
TTTACATTACCAAGTATTCAATTTTAACTGATACACTTGCTATAMATTTTTTATTGGAA
(([AAAT(CATTTAA[TiYGACAA(TA[TATATTTA[AccAAAAA[AA(T(ATG(AﬂT(

P

‘oort:~ philipp_$




IGV: ALIAS FILES

v

The single most problem with IGV | have encountered so far
What happens? Sometimes when loading a BAM/BED/VCF/... file,
the file appears to be empty.

Problem: different naming of chromosomes/scaffolds

v

v

v

Example:

oo pnitin.s hess Jor = Schutzer-reter .

Soh orretia burglorfert 531, compete gerns.

AT TTAATACHTasAAART AAATEARRTTAATARTACTTTAAMMAACTG

TG TATGTAGCCITAKTAT TG TTCMANTAMATIACTA

TG TCCCTAAAAGATTART T TAMTAGGEATA

T TACCATAATIACATAMATTCTATCTTTTACAATCMAKTTATAKTACKTTCCCTTTA

TECCAMTATIGACATCTTATATCMTCOTTCAACATTAGCCCCATAAATTITT

TEACTATCCORCAMATAMGATTATTCAAATACTTATTEATTTACETTTEACTA

IAGATIAC S

NG i 5 oo ion ot g oo onl e s scond 265
o ACTTOA_CHCHAN. 5. 20407158 SOL4BTIE 3 1rimmed von | cot T 1331 peod
W STLES3E o168 6 512 A7EL4 SToM0I0390 ACTTOR 16 Aiadaris 1
WSS D16s 6. 1713 0G0 Sesmose0m0 ACTICA 16 hidaaria.d
WL STESar 0163161208 0653 SpSbLssOmB0 ACTTGA 16 ACo003-1
WL STIZE3r 016 108 4530 SGTmIOACTTCR &Aoo 1
W STLZSr 0163 6 2108 16AS1 L020m 0000 ACTION  To heaaars3 1
W STEar 0163 0. 1315 BS12 SSeI0R0R00 ACTIGR O o008 1
W STLZSar 0ics 6 2305 L1677 SEE0TIIOOACTION D hidaarss.1
W STLzaar bica o ti0s Grse sosISusess0 ACTIGR O Aooor3-1
WL STLzSar D1ca 6 1108 7441 Sobiosses00 ACTIGA 0 o001
WLSTLzSar Dica 6. 1202 7S50 SuBboRsess0 ACTICA 0 Acooora.L

W oore:- pritien.s




IGV: ALIAS FILES

» The single most problem with IGV | have encountered so far
» What happens? Sometimes when loading a BAM/BED/VCF/... file
the file appears to be empty.
» Problem: different naming of chromosomes/scaffolds
» Example:
eo0e | B31_Schutzer_reference.fasta.alias
AE000783.1 chr
ece 1.bash AE000790.2 1p54
oort:~ philipp_$ head j pp _Schutzer_refers f AE001584.1 1p56
>chr Borrelia burgdorferi 831, complete genome. AE001583.1 1p5
TAAATATAATTTAATAGTATAAAAAAAATTAAATCAAATTAATAATAGT TTAAAAAACTG AE000787.1 1p38
i SO Acooorer-l b
A OO o AE020783.1  Tp36
B S oAl Noorarl o
T Aootsel 1 ch2
TTTACATTA( AE001580.1 cp32-8
;gg:‘f’;::am ~ philipp_$ samtools view /project/ngs/philipp/borrelia2/reads-ngn/runlse0_second/203 AE001579.1 cp32-7
B i L | T e AEGOIS78.1  cp32-6
HIT-STI253F 0165:6:1213:19639:3553342039_ACTTGA 16 AE@00783.1 AE001582.2 1p21
TR cumi i e L e AEOO1S77.1  cp32-4
HWI-ST1253F_0165:6:2104:16451: 10209420390_ACTTGA 16 AE000783.1 AE000791.1 cp9
R et UG A AEQIST6.1  cp32-3
HWI-ST1253F_( 105:6746:89913#20390_ACTTGA 0 AE000783.1 AEQ000786.1 1p28-2
e RESCIILSRARATEL A Acoveron2  lpas-l
AE@01575.1 cp32-1
AE000789.1 1p28-4
AEQ000784.1 1p28-3




IGV: ALIAS FILES

v

The single most problem with IGV | have encountered so far

What happens? Sometimes when loading a BAM/BED/VCF/... file
the file appears to be empty.

v

v

Problem: different naming of chromosomes/scaffolds

v

Example:

eo0e || B31_Schutzer_reference.fasta.alias
Aanmm 1 chr
AEQ! . B31_Schutzer_reference.fasta.alias
ohilipp_ head /proj sorborrel Schutzer_refer ¢ AEQ( gl|387825439 |ref|NC_012971.2| chr
AEQ( NC_012971.2 chr
" Borrelia burgdorferi 831, conplete genore. |
TAAATATARTTTATAGTATAAAAAAATTARATCAAATTAKTAKTAGT TTAAAAMACTG AEQ(
T T T TATGATACTANTOAAS AEQl

ATAGTGCTATTTTATTAATATGTAGCGTTAATTTATTTTGTTTTCAAMATARATTAACTA
CTTCTCGATGGGANTTCCCTAAAGMGATTTAATTAMAAAAARTAMAMATAGGCATAR
TTTACCATATTACATAATTCTATCTTTTACAATGAAARTTATAAATACATTGCCTTTA
TCGGAATATTGACATCTTATARTGAATGCATTGAAATACAATTTAGCCCCATARATTTTT
TTACTATCCCAACAAATAAAGATTTTATTTCAMATACTTATTTCARTTTAGCTTTCACTA
TTTACATTACG
CCCARATCGA
‘oorti~ phi

oort:~ philipp_$ samtools view /praje((/ngs/ph\\lpv/bﬂrre\mZ/r:nds g/ runlses_second/2e3
90_ACTTGA_CAG2YANKX_6_201407188_20140718_1. trimmed.bam | cut —f 1,2,3 | head
HWI-ST1253F_0165:6:2312:17614:17340420390_ACTTGA 6 Mawriars

HWI-ST1253F_0165: 16 AE000783.1
HWT-ST1253F_0165:6: AE000783.1
HWT-ST1253F_0165: : Acooara3. 1
HNT-ST1253F_0165:6:2104:16451:10209#20390_ACTTGA AE000783.1
HWI-ST1253F_0165:6:1312:8912:35418420390_ACTTGA @ AE!BBINAB 1
HWT-ST1253F_0165:6:2305:11877:88207420390_ACTTGA AE000783.1
HNI-ST1253F_0165. - 0913#20390_ACTTGA 0 j—
HWI-ST1253F_0165. 7441:85540#20390_ACTTGA 0 AE000783.1
HWI-ST1253F_0165. +7530:80880420390_ACTTGA 0 AE00783.1

W core:~ philip.s




IGV: LOADING BAM FILES

& 16v.2.3.52 Y Genomes
sce
Load from URL.

Load from Server..
Load from DAS..

Tracks Regions Tools Help B8 1000 3
Lowd racksor sample iformation 1oV

o B <« » QW X P | = &3]

Borrelia burgdorfer

New Session,
Open Session.

Save Session... Y21 p2s1 g3 b3 st @9 0N o4 @27 cpn2
w17 b2d o2 w2s” s s Cepad o323 w32l 32h

Save image ... TN T B 1 T T B B

Exit

e | ot st

» BAM file has to be sorted and indexed

14



LOADING BAM FILES

@ 16V.2.3.52 File Genomes View Tracks Regions Tools Help 227000
av
— =) 8 H = ERE run1se50_second : o
[ ravorites Name ~  Date Modified Size | =ml
B img 20390_ACTTGA_CAG2YANXX

12/01/15 14:12
20390_ACTTGA_CAG2YANXX _6_201407188_20140718 1 trimmed.bam.bai 2 12:10
20390_ACTTGA_CAG2YANXX_6_201407188_20140718 1 trimmed.bam. MINUS codoc 27/03/15 14:05
20390_ACTTGA_CAG2YANXX_6_201407188 201407181 trimmed.bam. MINUS.codoc-norm.wig

23 Dropbox

A\ Appiications

e 20390 ACTTGA CAG2YANXX 5_201407188_20140718.1 trinmed.bamPLUS codoc 1
20390 ACTTGA CAG2YANXX_5_201407188_20140718_1 trmed.am.PLUS codoc-narmwig
| o LI M 20391_ATCACG_C4G2YANXX_6_201407188_20140718_1.trimmed.bam 8) 3
5 Documents 20381_ATCACS,CAG2YANXX_6.201407188_201407 181 rimmed.bam. bl

20391_ATCACG_CAG2YANXX_6_201407188_20140718_1.trimmed.bam. MINUS. codoc 27/03/15 14:43
20391_ATCACG_CAG2YANXX_6_201407188_201407 18 _1.trimmed.bam. MINUS.codoc-norm.wig 2

Pictures

B3 project 20391_ATCACG_CAG2YANXX_6_201407188_20140718_1.trimmed.bam. PLUS codoc 2 14:4;
B3 project2 20391_ATCACG_CAG2YANX_6._201407 188_201407 18_1 trimmed.bam PLUS codoc-nom.uig
B2 seq W 20392 CGATGT_CA4G2YANXX_6.20140718B_20140718_1 trimmed bam 5

20392 CGATGT_CAG2YANXX _6.201407188.20140718 1 trimmed.bam.bai
Devices 20392 CGATGT_CAG2YANXX_6_201407188_20140718 1 trimmed bam. MINUS codoc 2
20392_CGATGT_CAG2YANXX_6_201407188_20140718 1 trimmed bam. MINUS.codoc-norm.wig 27/03

[Z) Macintosch HD 4
20392 CGATGT_CAG2YANXX_6_201407188_20140718.1 trimmed.bam.PLUS. codoc 27/03/15 14:40

Remote Disc 20392_CGATGT_CAG2YANXX_6_201407188_20140718_1 trimmed.bam.PLUS codoc-norm.wig
B captur I 20393 _TTAGGC_CAG2YANXX_6.201407188.20140718_1.trimmed.bam
e . 20393 TTAGGC_CAG2YANXX_6_201407188_20140718. 1. trimmed.bam.bai
— 20393 TTAGGC_CAG2YANXX_6_201407188_201407 18,1 trimmed.bam MINUS.codoc
Shared 20393 TTAGGC_CAG2YANXX_6_201407 188_201407 18,1 trimmed.bam. MINUS. codoc-norm.wig
@ A 20393 TTAGGC_CAG2YANXX_6_201407188_201407 18,1 trimmed.bam.PLUS. codoc 27/0315 14
20393_TTAGGC.CAG2YANXX_6._201407 188_201407 18,1 trimmed.bam. PLUS.codoc-normunig
Media M 20394_TGACCA_CA4G2YANXX_6_201407188_20140718_1 trimmed bam ] 4
17 Music 20384 TGACCA_C4G2YANXX_6._201407188_20140718.1 trimmed.oam. bl
. 20394 TOACCA CAG2YANXX_6.201407188.20140718_1 rimmed.bam MINUS codoc
20394 TGACCA CAG2YANXX_6_201407188_20140718_1 rimmed.bam MINUS.codoc-norm.wig
H Movies 20394 TGACCA CAG2YANXX_6.201407188_20140718_1 rimmed.bam PLUS.codoc: 2710315 14:34
20394 TGACCA_C4G2YANXX_6_201407188_20140718_1.trimmed.bam.PLUS. codoc-normwig 2 3
M 20395_CAGATC_C4G2YANXX_6_201407188_20140718_1.trimmed.bam 8/09/14 1
20395_CAGATC._C4G2YANXX_6.201407 188.20140718_1.trimmed bam.bai
L——  Newrolder Cancel
Zvacks 397.108.89%

Open | ==

4TMof ST

» BAM file has to be sorted and indexed
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IGV: LOADING BAM FILES

@ IGV_2.3.52 File Genomes View Tracks Regions Tools Help PR 7TO00¢ TEm (O Q=
eoe 1oV

Borrelia burgdoreri .. [J | Al B G ft « > DM X 2 | =] =

£ [ ot s T e [EOREE Qe e s s

EEE T T YT I M B

20390_ACTTG..am Coverage

e T sr1ome0 s or i

» Nothing visible when looking at the full genome
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IGV: LOADING BAM FILES

@ 16V.2.3.52 File Genomes View Tracks Regions Tools Help ) X RASROL]
e L] 16V
Borrelia burgdorferi .. [ All B G fit « » W X 1 | =
§ng TN T T T T T T 1 N T T N A
.
= oo o e e it i [ s o i e Bl
Avacks || R issworstam

» Zoom: either use the zoom panel

14



OADING BAM FILES

@ IGV_2.3.52 File Genomes View Tracks Regions Tools Help B 1000 T E® QO Q=
eoce 1oV

Borrelia burgdorferi .. [ All B o ft « » W X | =] =

b21 281 b283 b3 st
o b2k p2e2 w2sd b3s

20390_ACTTG..am Coverage

Avacks Erosrooees L hsomatsm__|

» Zoom: or use the mouse to mark region you want to look at

14



IGV: LOADING BAM FILES

@ IGV_2.3.52 File Genomes View Tracks Regions Tools

Help B 71000 T =Ew (O
eoce 1oV

Borrelia burgdorferi .. [ | chr B chr24s001-327.000 o Bt « » @O X @ | [=RER [N
i T T
, ‘
[ P = P — P P P ‘
EEE | 1 1 1 1 1 1 1 1 I
I
20390 ACTTG..am Coverage
oo
biur_nozer _nozs _n oz Bo_oass _oe 020 noze: 88026 G507t BB0276_ GB.02) _GB0200 0004 0ROz G8_030) GB_oA B_03te G0N
ey Trrzmsee T TFeaorsion

» Max zoom level for showing alignments can be adjusted on the
Preference screen

14



IGV: WORKING WITH BAM FILES

@ 16V.2.3.52 File Genomes View Tracks Regions Tools

Help PR 7000 T EmQ Q=
eoce Iov 1
Borrelia burgdorferi .. || | chr B chr2ss978-201359 G ft « » MO x @ | (= NNNANRERT (ARNNAT

537209
woy ooy
I I

20390 ACTIG. am Coverage

20390 _ACTTGA_ca2vANKK 4
01407188 _20140718_1 werma.
40am

Gene

|
ue_0a2 50 023 o0 oz w8 o275 ooz ws oamr us oz o0 0z
ey | R T IETEN

» Reads are displayed as red/blue or grey bars

15



IGV: WORKING WITH BAM FILES

@ IGV_2.3.52 File Genomes View Tracks Regions Tools Help PR 7000 T EmQ Q=

eoce Iov 1
Borrelia burgdorferi .. || | chr B chr2ss978-201359 G ft « » MO x @ | (= NNNANRERT (ARNNAT
| i
| o
o o - - - e
4L 1 L L L 1 L L L L
B

20390 ACTIG. am Coverage

20390 _ACTTGA_ca2vANKK 4
01407188 _20140718_1 werma.
40am

7]
-
-
-
1 T
Gene

ue_0a2 50 023 o0 oz w8 o275 ooz ws oamr us oz o0 0z
ey | R T IETEN

» Coverage: how man reads overlap each position of the genome

15



IGV: WORKING WITH BAM FILES

@ 16V.2.3.52 File Genomes View Tracks Regions Tools

Borrelia burgdorferi .. B | chr B chr2ss.978-291.359 Go

20390 _ACTTGA_Cag2vANKK 4
01407188 20140718_1 werma.
40am

20301_ATEAC..am Coverage

20301_ATCACG_CAGZYANXX_
01407188 _20140718_1 s,
4sam

88_0272 88_0z72

88_0274

88_0275

88_0276.

88_0277

88_0z78

vacka osded | T

» Comparing two BAM files

15



IGV: WORKING WITH BAM FILES

@ IGV_2.3.52 File Genomes View Tracks Regions Tools Help PR 71000 T Em (O Q=
eoe 1oV |
Borrelia burgdorferi .. || | chr B chr2ss978-201359 G ft « » MO x @ | (= NNNANRERT (ARNNAT

L o
J
£3f oo wete msote o st monte
15 I I 1 1 L I 1 I
20390 ACTTG..am Coverge

20390 _ACTTGA_Cag2vANKK 4
01407188 20140718_1 werma.
40am

20301_ATEAC..am Coverage

20301_ATCACG_CAGZYANXX_
01407188 _20140718_1 s,
4sam

88_0272 88_0z72 88_0274 88_0275 88_0276. 88_0277 88_0z78 88_0279

vacka osded | T

» Different ranges makes it hard to compare coverage

15



IGV: WORKING WITH BAM FILES

16V.2.3.52 File Genomes View Tracks Regions Tools Help 2L 100 T E®BO Q=
eoe 1oV
Borrelia burgdorferi chr B chr2ss978-201359 G ft « » MO x @ | (= NNNANRERT (ARNNAT
L o
" 531200
W o o ot oot oo
15 1 1 1 L 1 L I 1 I
B I
|20390_ACTTG..am ! ! d
| 20390_ACTTGA_C4G2YANXX_6_201407188_20140718_L.trimmed.bam Coverage

Change Track Height...
Rename Trac
Copy Details
20390_AcTTGA_c4c2) v Autoscale
onories 2010711 Log scale
aom Set Data Range
Setallele frequency threshold...

Load coverage data...

Remove Track

20391 ATCAC.amCoy  Save image.

20301_ATCACG_CAGZYANXX_
01407188 _20140718_1 s,

88_0272 88_0273 88_0274 88_0275 88_0276. 88_0277 88_0z78

acks oaded TErzsmon

» Auto Scale vs. Set Data Range (+log scale)

15



IGV: WORKING WITH BAM FILES

& 16v2.3.52 File Genomes View Tracks Regions Tools Help 2L 1000 TE® O Q
Borrelia burgdorferi ... ¢ | chr ¢ chr285,978-291,359 G ft « » MO x @ | (= NNNANRERT (ARNNAT
i i
" 531200
W o o ot oot oo
FEE[n . ! ! . 1 . ! . !
20390 ACTTG._am Coveage

20390 _ACTTGA_Cag2vANKK 4
01407188 20140718_1 werma.
40am

20301_ATEAC..am Coverage

Log scale

20301_ATCACG_CAGZYANXX_
01407188 _20140718_1 s,

ks osded |y

» Auto Scale vs. Set Data Range (+log scale)

15



IGV: WORKING WITH BAM FILES

@ IGV_2.3.52 File Genomes View Tracks Regions Tools Help PR 7T00¢ T Em (O Q=
eoce Iov 1
Borrelia burgdorferi .. || | chr B chr2ss978-201359 G ft « » MO x @ | (= NNNANRERT (ARNNAT

20390 _ACTTGA_Cag2vANKK 4
01407188 20140718_1 werma.
40am

20301_ATCACG_CAGZYANXX_
01407188 _20140718_1 s,
4sam

88_0272 88_0273 88_0274 88_0275 88_0276. 88_0277 88_0z78

vacka osded TErzsmon T

» Auto Scale vs. Set Data Range (+log scale)

15



IGV: READ VISUALISATION

@ 16V.2.3.52 File Genomes View Tracks Regions Tools Help PR 7TO000 TE® O Q=
eo0e Iov. 1
Borrelia burgdorferi .. || | chr chr:397,400-397,483 G ft « » MO x @ | (= NNNENRNRNNANNN] [ |
T
¥ savp
£3 ooty Wt Wt wante wruote s wasete wramore s
2550 1 | 1 1 1 1 1 1 1 1 | 1 I 1 I

20390 ACTIG. am Coverage

20390 _ACTTGA_Cag2vANKK 4
01407188 20140718_1 werma.
40am

20391 ATCAC. am Coverage

20301_ATEACG_CagzvANKK
01407188 _20140718_1 werma.
45am

Il 80 037

» Mismatches are shown with coloured letters. No letter means

match to reference .



IGV: READ VISUALISATION

IGV.2.3.52 File Genomes View Tracks Regions Tools Help 2L 71000 TEm O Q
eo0e I6v.

Borrelia burgdorferi ... ¢ | chr © chr:397,400-397,483 G ft « » MO x @ | [=ERNANRNRNNANNY] |

20390_ACTTGA_C4G2YANXX_6_201407188_20140718_Ltrimmed.bam

Rename Track.

= D . SRD w42 | ! Copyread details to clipboard

e

Group alignments by
Sort alignments by »
Color alignments by »

v

20390_ACTTG..am Coverage

= no color

V read strand
read group
sample

 Shade base by quality
 Show mismatched bases
Show all bases

View as pail
Go to mate
View mate region in split screen

Set insert size options

Re-pack alignments
 Show coverage track

Load coverage data...
20301_ATEAC..am Coverage

IESEEESS  Collapsed
—/ Expanded
Squished

Select by name...

20391_ATCACG_CAGZYANXK Clear selections.

01407188 _20140718_1 werma.
avam Copy read sequence

Blat read sequence

Copy consensus sequence

Sashimi Plot

Seqvence =) TTTTGAAGCGCAGGAGATGCGGTCTTCTCCGTTTGACTT Remove Track

cane

ma  Saveimage..

acks oaded | T Export Alignments..

» Several options for colouring, sorting, grouping
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IGV: READ VISUALISATION

16V.2.3.52 File Genomes View Tracks Regions Tools Help 2L 000 TE®O Q=
eoce 1oV |
Borrelia burgdorferi .. ¢  chr 2 chr:397,400-397,483 G ft « » MO x @ | [=ERNANRNRNNANNY] |

20390 _ACTTGA_Cag2vANKK 4
01407188 20140718_1 werma.
40am

20301_ATEAC..am Coverage

Gane

=) DYYTYGAAGCGCAGGAGAYGCGG'CYYCYCCG'YYGACYlYYTCTAGGCYYTCTAAYYAACYGAVYAAY‘IGVAGGCAY'YAYCAA

88_0387

vacks

» Example: squished reads

16



IGV: READ VISUALISATION

IGV_2.3.52 File Genomes View Tracks Regions Tools Help 2000 T E®m O Q
ece GV - Session: [projectings/philipp/tmp/b31_bb_0387_session.xmi
Borrelia burgdorferi .. [ | chr B hr397,400-397,483 G fit « » @0 X @ | (=R
L 1
T T
| L L 1 1 L I 1 1 L 1 i 1
20350 ACTIG..am Coverage
20350_ACTIGA CAG2YANIKK -

20301_ATCAC..am Coverage

= = TTTTGAAGGCGCAGGAGATGCGGTCTTCTCCGTTTGACT TTTTCTAGGCTTTCTAATTAACTGATTAATTGTAGGCATTTATCAR
o

o8 oser
ey Trssras I

TEorizs |

» Example: squished reads + no color



IGV: SESSIONS

§ 1GV.2.3.52 File Genomes View Tracks Regions Tools Help 200« T E®@0O Q=
eoce 1oV, |
Borrelia burgdorferi .. ¢  chr 2 chr:397,400-397,483 G ft « » MO x @ | [=ERNANRNRNNANNY] |

20390 _ACTTGA_Cag2vANKK 4
01407188 20140718_1 werma.
40am

20301_ATEAC..am Coverage

Gane
88_0387

=) DYYTYGAAGCGCAGGAGAYGCGG'CYYCYCCG'YYGACYlYYTCTAGGCYYTCTAAYYAACYGAVYAAY‘IGVAGGCAY'YAYCAA

vacks

» Save current state of IGV



IGV: SESSIONS

16V, Genomes View Tracks Regions Tools Help 2R O000 T E=Em o Q=
eoce | loadfomFile.. | 1oV 1
Load from URL...
Borrelia burgdorfer 224 O ST ) chr397.400-397,483 G ft « » MO x @ | [=ERNANRNRNNANNY] |
Load from DAS..

s s e swruory s ooy amore et
| 1 1 1 1 1 1 1 I | 1 I 1 I

) ACTTGA_CAG2YANOX
01407188 20140718_1 werma.

20301_ATEAC..am Coverage

TTTTGAAGCGCAGGAGATGCGGTCTTCTCCGTTTGACTTTTTCTAGGCTTTCTAATTAACTGATTAATIGTAGGCATTTATCAA|

Gane

88_0387

vacka osded | T

» Save session to file



IGV: SESSIONS

& 16V.2.3.52 File Genomes View Tracks Regions Tools Help 2L Q00 T =Em O Q
1oV
Borrelia burgdorferi .. S chr 2. chr397.400-397.483 Co B « » @& M ¥x 4 | (= RN |
L] Save Session
Save As: | b31_bb_0367_session.xmi -
Tags:
wramore ey
< sHo = B Q I L
[l ~ ate it i
20390_ACTTG...am Coverage Favorites. L) Dsta Hodec 2
E==—== [img
=
—— Ealiopa
2} philipp_.
20390 ACTTGA_CAGZYANOK
01407188_20140718_1.samme. © Downloads
[ Documents
Pictures
B3 project
3 project2
20391_ATEAC. am Covwrage
Devices > [ NextGenap 5/02/16 11:35
[2) Macintosch HO
© Remote Disc
20391_ATCACG_CAGYANIKX{ I ) captur s
01407188_20140718_t summe -
= New Folder concel (D
Seaunce = TTTTGAAGCGCAGGAGATGCGGTCTTCTCCGTTTGACTTTTTCTAGGCTTTCTAATTAACTGATTAATTIGTAGGCATITATCAA
Gune
80 037
vacks | T

» Save session to file



IGV: SESSIONS

@ IGV_2.3.52 File Genomes View Tracks Regions Tools Help
ece 1oV
‘Human hg19 B B chr397.400-397,483 o ft « » @O X @ | = 1
' ) , . " " s vow o om x
2 . . . 0 " “ % w0 v
! L L 1 1 T Y Y Y SO S SO T N S B B L
RefSeq Genes
ek NV Gy L n TRV U W DO AP DY T | FTYOIIY POPTMTRN |
Tvacks boded Temssraor T Treworsew |

» New session



IGV: SESSIONS

& 16v.2.3.52 I Genomes View Tracks Regions Tools Help
ece Load from File. 1oV
Load from URL.
Human ho19 o o chr397,400-307,483 o & <« > @0 x P |
Load from DAS.
Load from ENCODE..
New Session.
Session. ] s , . " " s vow o om x
e . . . 0 " “ % w0 v
1 L L 1 1 T Y Y Y SO S SO T N S B B L
—  SaveImage
Exit
RefSeq Genes
Y - NV Gy L n TRV U W DO AP DY T | FTYOIIY POPTMTRN |
Tvacks boded Temssraor T Tremorsew |

» Open session



IGV: SESSIONS

& 16V.2.3.52 File Genomes View Tracks Regions Tools Help 2L 000 TE®@O Q
e0e 1GV - Session: /project/ngs/philipp/tmp/b31_bb_0387_session.xml

Borrelia burgdorferi .. |gJ | chr B hr397.400-397.483 G ft « » O x @ | Everininennng

20390_ACTTG..am Coverage

) ACTTGA_CAG2YANX.
01407188 _20140718_1 werea.
o

20301 ATCAC..am Coverage

20301_ATEACG_cagzvANKx |
01407188 _20140718_1 werm

abom
0 = TTTTGAAGCGCAGGAGATGCGGTCTTCTCCGTTTGACTITTTCTAGGCTTTCTAATTAACTGATTAATTGTAGGCATT TATCAA]
oune

oser
Svacks oaded | T

» Open session



IGV: SESSIONS

I6V_2.3.62 File Genomes Tracks Regions Tools Help 2000 T E®@O Q=
soe T s v oot eaces \mp/b31 5o, 0387 sessonal

[ Borrelia burgdorferi a chr G ft « » O x @ | [=RNRNRERNNANNY] |

Display
Select Attributes to Show.
 Show Header Panel savp

Reorder Panels.

20390_ACTTG..am Coverage

) ACTTGA_CAG2YANX.
01407188 _20140718_1 werea.

20301 ATCAC..am Coverage

20301_ATEACG_cagzvANKx |
01407188 _20140718_1 werm

Sequence = TTTTGAAGCGCAGGAGATGCGGTCTTCTCCGTTTGACTTITTTCTAGGCTTICTAATTAACTGATTAATIGTAGGCATTTATCAA
Gane

88_0387

Svacks oaded |

» Change settings to relative paths



IGV: SESSIONS

Genomes View Tracks Regions Tools

Help 2800

=wm O Q

& 16V.2.3.68 File

Borrelia burgdorferi ...

chr 2

20390_ACTTG..am Coverage

20390_ACTTGA_Cag2vANKK 4
01407188_20140718_ samens

L]

[Cenersl Rariants _Charts _ Alignments _Probes _Proxy _lonTorrent _ Advanced

20301_ATCAC..am Coverage

20391_ATCACG_CAG2YANKX
01407188_20140718_1 samens

i

]

Semvenee = TTTTGAAGE
ey R
acks oaed Trasrace T

Use relative paths in sessions

Distinguish missing data

Distinguish regions with value of zero from regions with no data.

Display all tracks in a single panel

Show attribute panel
Show default track attributes
Show region boundaries
Zoom to features
Enable Google access
Save Google credentials

Feature flanking region (bp or %)

Default visibility window (kilobases): -1

(NAME, DATA_TYPE, and DATA_FLE).

Enable loading from Google apis.

Save authorization credentials across sessions

2000 <0 s interpreted as a percentage.

< 0 disables visibilty window.

Sequence resolution threshold (bp/pixel): 2

Default font

Scale fonts

Background color click to change):

Arial 10 Change. Reset to default

Scale fonts for high resolution screens. Requires restart.

Reset to default

» Change settings to relative paths




IGV: REGIONS NAVIGATOR

IGV_2.3.68 File Genomes View Tracks Regions Tools Help 2L Q000 T =Ewm (O Q
eoe 1GV - Session: [projectings/philipp/tmp/b31_bb_0387_session.xml

chr B he33an88-335527 G fit « » @0 X @ | [=RRNENREANN] [Nh

Borrelia burgdorfer

a0y a0 a0
| | |

20390_ACTTG..am Coverage

a—
|
- S—
——
20390_ACTTGA_Cag2vANKK 4 ——
1 1

01407188_20140718_ samens
40am

-—
20301_ATCAC..am Coverage
-
I

- amma
20301_ATCACG_CAGZYANXK T T 1] - -m
01407188_20140718_1 samens 4
4bam —

I
a—
[
I
1
Sequence -
Gane
88_0328

acks oaded | TEEE T Temorcon |

» Allows to define regions of interest



IGV: REGIONS NAVIGATOR

IGV_2.3.68 File Genomes View Tracks Regions Tools Help 2L Q000 T =Ewm (O Q
eoe 16V - Session: /projectings/philipp/tmp/b31

Borrelia burgdorferi chr B he33an88-335527 Go it « » (= RNNRNRNANN] INNN
i T
" 13380
L5 (P nean newo numote st . oot
EEE|m . I n . 1 . 1 T I
20390 ACTTG..am Coverage
|
a
- —b
S
|20390_ACTTGA_CAG2YANXX ¢ [
01407188_20140718_1 summe 1 -
pres .
I
-
20391_ATEAC. am Covwrage
—
1
- o=
20391_ATCACG_CAG2YANXX_{ X = r [ T 1] —— -
01407188_20140718_1.tsemme -]
d.bam -
|
—
[
I
1
Seqence =
oune
o0 o328
acks soed | EET T [eomoreoon |

» Allows to define regions of interest



IGV: REGIONS NAVIGATOR

IGV_2.3.68 File Genomes View Tracks Regions Tools Help 2L Q000 =m0 Q
eoe 1GV - Session: [projectings/philipp/tmp/b31_bb_0387_session.xml
Borrelia burgdorferi chr B he33an88-335527 G fit « » @ n X @ | (= RNNRNRNANN] INNN
i T
el 13380
£ 0 34400 b 34600 by 34000 bp. 15,000 b9 25200 b9 135,400 bp.
1 L I 1 I 1

20390_ACTTG..am Coverage

a—
|
- S—
——
20390_ACTTGA_Cag2vANKK 4 ——
1 1

01407188_20140718_ samens
40am

-—
20301_ATCAC..am Coverage
-
I

- amma
20301_ATCACG_CAGZYANXK T T 1] - -m
01407188_20140718_1 samens 4
4bam —

I
a—
[
I
1
Sequence -
Gane
88_0328

acks oaded | T T |

» Click twice to define region



IGV: REGIONS NAVIGATOR

BR800 =m0 Q

IGV.2.3.68 File Genomes View Tracks Regions Tools Help
eo0e 16V - Session: [project/ngs/philipp/tmp/b31_bb_0387_session.xml

chr B che3saissssssay o ft « » @0 x P |

B

Borrelia burgdorfer

e 133800
£3loow 4400k 134600 ke 348009 295000 by 25200 by 25400 bp.
1 1 N N i i

20390_ACTTG..am Coverage

a—
|
- S—
——
20390_ACTTGA_Cag2vANKK 4 ——
1 1

01407188_20140718_ samens
40am

-
20301 ATCAC..am Covege
M
1
-— —|
20391_ATCACG_CAG2YANXX_{ K & r T T 1] —— -
01407188_20140718_1 timeme. -
d.bam —
i
—
[
1
1
Tepenes =
oune
o8 on
acks oaded | SRR [ramorcon |

» Clic

k twice to define region



IGV: REGIONS NAVIGATOR

& 16V2.3.68 File Genomes View Tracks [0 Tools Help B Q0w = (O Qi
eoe [Tl Navigate regions /tmp/b31.bb_0387. session.xm

e B cheasq Ol

Borrelia burgdorferi ...

G fit « » @0 x @ | E|\||||m|\||\|u‘

a0y a0 a0
| | |
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