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We can explain your gemnes and

put’ bricks together...

o Gene regulain « Biomarkers o Drug activity « Network modeling e

Products
» Bioinformatics and systems biology: geneXplain platform

» Bioinformatics and NGS: IMC and GenomeTraveler
» Cheminformatics: PASS, PharmaExpert, GUSAR
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Systems Biology and Cheminformatics

» geneXplain platform

- Collection, storage and analysis of experimental data
- Network clustering and search for master regulators
> Graphical programming of workflows

Possibility to write new scripts and add-ons

» PASS and PharmaExpert

Qualitative biological activity prediction for libraries of chemical compounds
- Drug-drug interactions and identification of most promising candidates

» GUSAR

> Quantitative biological activity prediction for libraries of chemical compounds
(Q)SAR model building
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geneXplain GmbH

We can explain your gemnes and

put’ bricks together...
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Products
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Contents
» Primary analysis » Comparative
- de novo assembly genomics
- Scaffolding o In silico cloning
> Mapping - Genome analysis
- Import of mapping - Array analysis
results

» Secondary analysis
- Profile analysis
- Mutation analysis
- Expression analysis

» Why you should try
GenomeTraveler
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Primary Analysis

22 Getting started with NGS
data
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General Information

s

» GT supports NGS data from the following
sources:
- ABI SOLID (CSFastA)
- Illumina GA (FastQ)
- Roche/454 GS FLX/Junior

R

Q e
£nd
Mapping

Creicd

Import

ack

Import

sadf @1215

Import

Mappu\g

» It is possible to map NGS sequences against
sequence data in any of these formats:
- ABI/SCF
- GenBank
> FastA
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de novo Assembly

» de novo assembly

done with 200 bp or larger
in

reads, saved
following formats:
- ABI/SCF/SFF/PHD
FastA/FastQ/CSFastA
Solexa Raw
GenBank/EMBL

- TXT

[e]

(¢]

(¢]

» GT also

supports

can be

the

the

import of assembly files

from:
- Velvet (AFG)
- Phrap (ACE)

Example: assembly results imported

from Phrap.
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Scaffolding

The de novo assembly of large genomes results
in a large number of contigs. These can be
combined using paired-end short reads.

Contig positions in a scaffold can be viewed
GT's "Scaffold Viewer"

|| scaf c:l:ls {1 scaffolds) » T i ool

I, UOUER
1

Fold00l (len=46,420, [16];

C0000001(1) ({ap=l, 1 en=2,500, [1]}

. pair0000001 (sp=2 465 len=3§)

£0000002(2) (sp=2,92 g 1len=2,500, [2]) 3 CO000003 (3]

- # pair0000002 (sp=2,465, le n-aap

=% 0000003{3; (3p-5,857, len=2,500, [2])
: air0000002 (sp=1, 1
# pair0000003 (Sp . 463, len—36J
0000004(4; (p 85, len=2,500, [2])

i ir0000003 p 1 le

L # pair0000004 ( p=2 465 1 n—36;
C0000005(5) (sp=11, 13 len=2,500,
- pair0000005 (sp=2, 465, len—SGJ
0000006{6; (sp-14, 641 len-2,500, [2

; 2ir0000005 (sp= 1 1=

L@ pair0000006 ( p=2 465 1 n—36J
C0000007(7) (3p=17,569, len=Z,500, [2
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Mapping Functions

The mapping algorithm is based on NCBI
Blast results for reference sequences
compared with NGS short reads.

fragment paired-end
short reads short reads

multiple
multiple sites chromosomes
or contigs
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Import of Mapping Results

» GenomeTraveler can
also import mapping

Layout: | Prokaryote_Modem

results from other |[q.-=. . 5= = e= ey

« GOGTCGATALCCTCGTACAGCGOGATGG AAAGTCGTCGETETAGLAGCC GATGEC GATETEATTGALGCGALLACGETGATC CTTGCTGATGGEGTGALCTCCATCCT »
LECELEEEEEEE L L e e e e P e e e e ey
GLGTCRATALCCTCGTACAGCGLEATRGC ALLGTCGTC BETETAGLAGCCGATEACGATETRLTTGLLGC GALLLLGGTEATC CTTGCTRATGEE6TEALCTECATCCT

software, namely: Looew e e e e e
4

<d v s
L]
i o
[ e o rin g Bl e g-n il e g gy g -
- - . Bl e i ol B ol - - . -
o - A - - - i - - —
(o] 00 - A - A o B - - - -
. - - - - - -
- < - - - - bl - . - l
- .. - . . . - - - .-
- mp wunp- o - - [l e ol o) B ain [
- < - - .- - - .. . - - - -
bl Bl e s i - o - - wpdu
- FF - - -, - - - - - » -
I 1 20,000bp 40, 000bp 60, 000bp 50, 000bp
v

-
=}
=}

» Mapping and import
results can be viewed u n
in the "Profile and

Alignment Viewer" of
GT. Example: imported GFF file.
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Primary Analysis Summary

Long read de novo
assembly and import of | Scaffolding using paired-
assembly results from end short reads.
Phrap and Velvet.

GenomeTraveler has a
number of options for

the primary analysis of
NGS data.

Mapping: single-end, Import of mapping result

paired-end, multiple :
chromosome/contig/site files fronswosliéi\[l\)/ltool clyle

mapping.
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22 Analysis of mapped data
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General Information

» Once NGS data s
mapped, it can be
analyzed in the
"Profile and Alignment
Viewer".

(RN RN NN RN AR RNy
+TBGLLTTGAGTCALTEECTGALGTCCTTTCARCTGALLGATALTCRACT:

« TTCCTAGTATATGGTAGAATAGTACALLGCTATATALGGAGAATAGTATAT GEALTTGAGTC AT GECTGALGTCCTTTCARCTGALLGATALTCGACTAG DD
|
<K

658, 3500 658,375bp 658, 400bp » l
i i i

EL s 0W¥WL®ESFOLKDWETLTY

ITCCTAGTATATGETAGAATAGTACALLGCTATATALGGAGAATAGTATATGEAATTGAGT CALTEECTGAAGTCCTTTCALCTGALGATALTCGACTAG
A GGATCATATACCATCTTATCATGTTT CoATATAT TCCTCTTATCATATACCTTAACTCAGTTACCGACTTCAGGAALGTTGACTTITCTATTAGC TGATC

» The viewer consists of
four panels: m'mm 'Q_"w ;WMW"”

- Whole genome DO NP, D D=Re B IDICCALGO0E!

5 500,000bp 14 1,000,000bp 25 1,500,000bp 35 2,000,

navigation panel : M :
> Profile panel '
- Genome (feature) map
- Sequence alignment
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Profile Analysis

» Peak detection can be done for one, a few
or all contigs in one alignment.

} I e a ks C a I I b e 38,000bp 38, 025bp 38, p50bp 38,075bp 38, 100bp &
§q TATCCACCCOGCTTATTTGCCTGALTTTCCAGRAGCCCLTGOGATTCALGACGCTTEG AL TBCAGETETGCAGLLLGTOETETOAC LGTTCACTCEETTCACAGCEETATTCACACAGEAD [y
(RN N N NN | NN R R N N NN N NN RN RNy
cyCtertttas CTTATTTECCTEALTTTCCAGGAGCCC ATGGEATTGALGACGCTTRGALTGEAGGTETGECAGAL AGTEETETGAC AGTTC A CTEGGTTGACAGCGETATTGACAC LGELL
= 50,0
Save as « (2] Pesk it L= >
< — >
- - Number of Peaks: 366 A
LRI ] LLLE LRI i
RN Start End Counts CoverageMax piaiue -
1 [ B 5,164 5,194 30 5 2.217E-50 ~ | i
I —| | | hd
|} 5, 603 5, 635 32 s 5.275E-54
B 27,971 28, 017 46 3 2.276E-79 ol
« 33,0000p B 30,712 30, 758| 16 5 2.276E-79 +L00bp *
I H P A Y = 37,77 37,813 35 s 1.936E-59 I DT G O
- 050 96 [ 5 27 9
| =] 42,140 12,174 34 s 1.255E-57
r I l TATCCACCCGELTTA - [\ TTGACACAGEAC =
e a u e S I O ATAGETGHECCGALT! [ 51,273 51,317 ks 8 8. 325670 TALCTGTETCCTG
B 55, 500) 55,539 39 5 2.058E-61
|} 59,752 59,729 37 s 4.64E-58
B 62,389 62,423 34 5 4.969E-53
n m 0.5z
e e O e B 66,343 £6, 390 47 7 7.96E-75 B
@ 70, 304 70, 351 47 7 7.96E-75 'p—"'.l"-'.o_gz
I 71.15 71.191 I a n4F-56 7 l
0.z
[ selectal | [ Reverse selected |
I I l a p [ ] U B ConoBC
[ o ] [ Insert New Feature ] [ Close ] \I—\ ’—\N'\“’— i
500, 000bp 15 1,000, 000bp 25 1,500, 000bp 35 2,000,
9
0
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Mutation Analysis

» The "Disagreement List" is a list of bases
which differ between the reference and the
consensus of mapped reads (example).

File Edit View Move Search Option Settings GTR Cloning Genome Analysis Array Analysis
- Layout: |Auto Set -
} e e ' I O I l 4 350,025k 350,050bp 350,075bp 350,100bp 350,128k 5
§q ACACCAGETGETCTTCG A B6CTTTEARTCAGTTT CORCTRGCATTGTC AL T6RCCCATETCGETGATTCOETTRAGTTCAGCAGLCALACCETCGCTTCTTGETTTAGCAGCTALG, GG TGRCGEL P
[N N N N RN RNy LI LELLTEELEELE PR =iy
GCTGECATTETCALATEECCCATETCUGTGATTCGCTIGAR TCGCTonnn GETTTAGCGECTALGATTTTGE GGLGE.
© B a S e d O n s
400,¢
* Disagreement Item(s) >
- - <V Number of Ttems : 212 o
Reference Pos Consensus Pos Reference Consen... Covera... Feature Qualifiers Gene/LocusTag
LUCTILATLI] 11 0
TR 0 28,002 28,002 T i} § ~ | S5U0022 - 1
R [ 51,305 51,308 & N E - |ssu0044 = .
= [ [&] 51, 306 51,306 & N § - | 5500044 I
(o) =] 51,307 51,307 A N 4 ~ |ssun044
[l 51,308 51,3080 & N 5 - | 5500044
=] 51,309 51,308 T N 4 ~ | ssu0044
= = [&] 51,310 51,310 & N 4 - | 5500044 2
o « @] 66, 350 66,350 & N [ - | tag a00,¢ »
[&] 66,351 66,351  C N 4 - | tag !
] 66, 354 66,354 ¢ n § - | tag
- [&] 66,355 66,355 & N 5 - |tag
W I %I}{' (=] 70, 308 70,308 c N & ~ |ssu0066 ‘%
=] 70,309 70,308 & N 4 ~ |ssuooss -
<[ . b
G B 500, 000bp TS 1,000, 000bp £ 1,500, 000bp ES 2,000,
I L] v
0 0
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Expression Analysis

» GT provides profiles and a comparison with
expression profiles of tiling arrays for:

- RNA-Seq
- ChIP-Seq

info@genexplain.com | www.genexplain.com 17
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Secondary Analysis Summary

Mutation analysis: find

Profile analysis: detect divergent bases, SNPs

and register peaks. and insertion/deletion
sites.

GenomeTraveler
provides three fields for

secondary analysis of
NGS data.

These are GT specific
functions that can be
accessed in the "Profile
and Alignment Viewer".

Expression analysis: GT
provides profiles for RNA-
and ChIP-Seq data.

info@genexplain.com | www.genexplain.com 18
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22 Functions inherited from IMC
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General Information

GenomeTlraveler is based  «~ _

on IMC (in silico % Cloning
Molecular Cloning),
which offers three major
in silico experimentation === SHE( a6 ppl=
areas. = analysis
These are also featured
in GT and can be -
accessed in the "Profile ==~ Array
and Alignment Viewer".

analysis

info@genexplain.com | www.genexplain.com 20
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in silico C I O n i n g Cloning | Genome Analysis Array Analysis

RE Recognition...

Primer Registration...

The "Cloning" menu lists a number of possible
actions for in silico molecular cloning experiments.
Included are all necessary functions for:

PCR. Prirner Design...
Batch PCR Primer Design...

Whole Genome PCR Primer Design...

EﬂﬂE‘Eﬂ]@‘@g o

> PCR (including gel electrophoresis of results) PCR [current]...
- Ligation and sequence editing PeR[flesl..
- Restriction enzymes and digestion (example below) . I: ::T:
@ 2,925bp 2,950bp 2,975kp 3, 0000w P:smid;apwmer...
L £ E F ¥ 5 5 E I 0 L I L&D GTUL 5 K &L R F WP & 5 L P F & Y ¥ P T

Edit Sequences...

TTaLAGEAGTTTGTCAGTAGTGALGATC AL TTALTGATTTTAGGEGELGLD GGCACACTATCTMEGCI TTGCGTITTTTGGCCAGCTAGTCTACCGTTTGETTATTATCCALE

AL TTTCCTCAL AL AGTCATCACTTC TAGTTALTTACTA LA ATCCGCCTC TG CGTGT GATAGATTTE GALU.C GLann s s CCGETCGATCAGATRRCALACGAATAATAGGTTE

SN O

Cutting off Sequences...

1
F

+°  Add Enzyme Site...
#~ Recognition site e o
T '
o N -Base to bo ends
B Add T-Base to both 3' end
Enzyme Count Enzyme Recognition site Position Dam/... Upstream... Downstre... g2
HindIII o COTEE =55U0003" "SSU0003" Blunting 4
3! CGaR 5
fa=l 5 ;m;s 3 PP Phosphorylati
) n " |m " osphorylation
— 232 HindIII[S, 2 20es o 4316 SSU000S™ ["55U0006 phory
¥hol a0 ) 5! A~RGCTT 3! " w | .
HIndIII[S, Joopaan =0 4332 55U0005" ["S5U0006
. 5' 4+AGCTT 3! " w |m "
HindIII[Z, T 0nin o 5635 S5U0006" "pth
5' T+CTaGa 3' " " " "
®bal 3, aeaTCAT £ &777 trcF trcF
5' T~CThGA 3' ™ ™ ™ ™
®bal [, aeaTeeT £ 6888 trcF trcF i
’ Select Al ” Reverse selected l ’ Select Al ” Reverse selected
[ Mare Search... ” Digestion. .. H Insert Mew Feature ” Gel Electrophoresis. .. ” CSV... ” Fasta... ” Close ]
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- Genome Analysis| Array Analysis
Genome Analysis

||||| Statistics...

it

The "Genome Analysis" menu is filled with functions from ORF  ORF Extract..
statistics to visualization to working with sequences: ®  Translation
- Translation 8] EST Mapping..

. TrEee T Mapping...
> Annotation race Mapping

A, AR, Sequence Mapping...

o EST and trace mapping ST £ Mapping by DE..
° HomOIOgy searches HM  Homology Search by Input Sequence
- Dot plot, Venn diagram (examples below), KEGG pathways gal |y da il S

BATZ  Homology Search by all Sequence
OPE Operon Bxtract...

REP  Repeat Search...

WO Search of area without Homology...
Dot Plot...

Genome Rearrangement Map...

@@ Venn Diagram..,
mga  MetaGened..,
wiay  KEGG PATHWAY..,

FFE  Feature Fusion...

g Auto Annotation..,

info@genexplain.com | www.genexplain.com 22
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G A I - Genaome Analysis| Array Analysis
e n 0 m e n a ys I S ﬁ Show Codon Usage..,
||||| Statistics...

The genome rearrangement map, as part Bl ORF bt
of the genome analysis functionality, }%wp“
compares the distribution of features on — |
your mapped sequence compared to any

EST

reference  sequence you set (in G 57 Nooping by .-
. HM  Homology Search by Input Sequence
GenBank/EMBL/GPFF formats), as seen in Com

BAT  Homology Search by all Feature

the example beIOW- BATZ  Homology Search by all Sequence

OPE Operon Bxtract...

[] show without hemalogy area. - [ Clear all links exduding the dicked link. [ Show Memary Line. @

1,100, 000kp 1,200, 000kp 1,300, 000kp o

~ I I ;M\ R

== — mga  MMetaGene..

REP  Repeat Search...

Search of area without Homology...

. Dot Plot..

k
ap Genome Rearrangement Map...

< @@ Venn Diagram...

000 1 A T A

Jrtreptococcus_pyogenes.gh Feature Fusion...

PageSetup... || Prnt || poF.. ][ PnG.. |[ EMF.. |[ csv.. |[ Close | gy Auto Annotation...
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Array Analysis

Array Analysis

opt Probe Design...
;_;:] Probe Import...
The "Array Analysis”" menu contains all functions |& ameymeer.

=

Tiling Array by batch process

necessary for the creation and analysis of array |®
data: Eﬁ@ Tiling Array Setting...
=

Calculation...

- Probe design (example below)

- Import of probe and array data BE seite.

I!I:ﬂ[( Peak Detection...

- Statistics and peak detection

Probe List which have no Expression Data(s)...

ERR

- Two expression graphs and clustering WA Tuwo Expression Graph..
=
=

Clustring...
#= Probe Design @

Read Clustering Result File...

File Edit View Move Search Option Settings GTR Cloning Genome Analysis Array Analysis

Layout: | Auto Set++++ =
Probe length inbp: |60
& ey 330, 700bp 330,725bp 330,750bp 330, 775bp 30,800 g
« AGGTGAGCGAGAGAACTCTCGTTAAGGALCTCGGLALLATGAC CCCETAALTTCGOGAGALGGGGTGCTEELTTALLGTCAGLCGL AGTGAATAGGCCCALGLALLTE ATCALLLACACAGCTCTC DD
Step size in bp: 40
N N N A 23N 2NNk [’ annk- 330 ANk 22N A
Strand: @ Forward (7) Reverse () Both
AGGTGAGCGAGAGALCTCTCGTTALGGALCTC GG ALLATGACCOCETALCTTCGGEAGLLGEGGTGCTEECTTALAGTCAGCCGCAGTGALTAGGECCALGE AL CTETTTATCALLLACACAGCTCTC
o H E TCCACTCECTCTCTIGAGAGC AL TICCTTEAGCCGT T TACT GGG AT T GALGCCCTCTTCCCCACGACCOARTTTCAGTCGELETCACTTAT CCEEETTCETIGACALATAGTTTTTGTGTCRAGLG
The area that overlaps with Feature is exduded from the Probe candidate.
[ -10_signal ol

- o.s 0.t
) - b
[] -35_signal
0ss a0 =

[ 3dip

I

O] 3uUTR
Fd' 7 l 5 7 500,000k 15 1,000,000bp 25 1,500,000bp 35 2,000,
v
[ Select All ] [ Reverse selected ] I i ? °
| o
| — __ S _ I

info@genexplain.com | www.genexplain.com 24



[ gene Xplain

n silico biology

View| Move Search Option Settings G

Additional Functions —

EE’.EL Genbank/EMEL Viewer...

] |Search| Option Settings GTR ( AT Goouence Viewer..
Th e " P rOfI I e a n d FK Setting... l&}J :anncutatiD:Windnw...
Alignment Viewer" has |[E rouee s Bl Geoome ap..

more to offer, though: 55 Kepword Seach.. v onor
. Search for pattern matches, ® " | e
keywordS, and more. Jg patten Search.. Show with EC_number Color
. . cL Classification Search... v Show with Category Color
» View your sequence in Show with Blast Color
(EC EC_number Search... Show with Mapping Color

different ways.

» Customize the genome
feature map and hide the
program's  quick access
buttons.

PoaemmET
iy [mEwE
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Comparative Genomics Summary

in silico cloning options Genome analysis
include PCR, restriction features translation,
and ligation of annotation, homology
sequences. searches and more.

With GenomeTraveler
you can work in silico
with your NGS data.

Array analysis offers The additional functions
probe design, data of the "Profile and
import, peak detection Alignment Viewer" render
and more. GT more flexible.
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Why You Should

Try GenomeTraveler
22 Advantages of the Software
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Key Notes

» GenomeTraveler has a number of options for
the primary analysis of NGS data.

» GenomeTraveler provides three fields for
secondary analysis of NGS data.

» With GenomeTraveler you can work in silico
with your NGS data.

» You can download a free two-week trial version
of GenomeTraveler at
http://www.genexplain.com/genome-traveler
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