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Next Generation Sequencing Software

NextGENe Advantages

[Instrumentation
GS FLX System — Roche/454
Genome Analyzer - [llumina/Solexa
SOLiD - Applied Biosystems

Computation

Easy-to-use Windows® Interface
Analysis on a 64-bit PC (less than $3500)

Optimized for Performance and Accuracy
Technical Support/Training
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Next Generation Sequencing Software

Applications

SNP/Indel Discovery
De novo Assembly

Expression Studies
Transcriptome/miRNA
DGE/SAGE
ChIP-Seq



Next Generation Sequencing Software
Workflow

Format Conversion

Point-and-click Run Wizard
guides users through project
set-up step-by-step

Condensation

Sequence Alignment or
Assembly

Review, Edit and Export
Results
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Next Generation Sequencing Software

Convert sample files to fasta
format. Use quality scores to Comer o FSTA
trim low quality data =

File Format Type
Illumin  SEQPRE (v " PaireEnds FASTQ (" 1line ° SCARF Mumeric { SCARF ASCIT

SOLID { CSFASTA-= (" CSFASTA->CSFASTA ( FASTA->CSFASTA

Roche  SFF " FMAJQUAL

Other 1 SAGE Library " ABIfAB1

Input:

Condensation

Output:

[ |

Settings

[ Median Score Threshold == |20 [¥ Max # of Uncalled Bases <

[v Called Base Mumber of Each Read == | 25
¥ Trim or Reject Read when == |3 Base(s) with Score <

[ Paired Reads Data

Sequence Alignment or
Assembly

Review, Edit and Export
Results
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Next Generatmn Sequencing Software

Multiple Condensation Methods
Available:

F tC ' . o
e Consolidation: Corrects errors,

l Lengthens reads and Reduces read

count
Condensation :
— » Elongation: Corrects errors and

l Lengthens reads (recommended for

Sequence Alignment or paired end data)
Assembly .

e Error Correction: Corrects errors
only

Review, Edit and Export
Results

* 454 Error Correction
e SOLiD/Illumina Error Correction
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Next Generation Sequencing Software

Condensation
Roche/454

Reads are broken into
fragments at
homopolymers of >=3
bps.

Keywords (fragments
between homopolymers
above set length) are
used to cluster reads

Consensus is used to
correct errors

Condensation - Advanced Settings

Error Correckion

F Keyword Selection after Homopolymer Brealer

KeyWord Length; Bases

Long Keyward »= ||-|:|7 Bases (50-60 Bases, Breaks at AAT or ATT)
Frequency <= | Counts and <= |25 U ,OR =

v Combine Both Forward and Reverse

Default Setkings

>000066_3814_1605 length=101 uaccno=FCC1VVV04JK5NB
AATGTATCTTACAS,SBAGTATTCACCTGTAGCGTAATCGGACT

TCTCA4,AAGCCT3,3TAAATGGT4,ATCCTGT3,3TCT3,3TAGC
CATTAACATAGATGTCTTAATAG




Next Generation Sequencing Software

Paired End Merging

e Reads are elongated using the Condensation Tool to form
overlap between paired reads (multiple cycles can be used as

needed)
e Overlapping paired

Condensation Tool extends the read lengths and
merges paired reads into a single elongated read

reads can be merged . .R

Original paired reads

if overlapping portion —_— —

Condensation elongates read pairs

matChES D E——— A

Elongation continues until overlap is formed

Pairs are merged to form one unique longer read
I . e
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Next Generation Sequencing Software

el ° Possible matching positions are
found using 12 bp sequences of reads.

 Best alignment position is
Caon determined by greatest number of
matched bases and, when two
positions have same number of

Sequence Alignment or

Assembly matched bases, highest uniqueness
score.
Review, Edit and Export Uniqueness score = sqrt(1/n)

Results . .
n = number of hits in reference
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Next Generation Sequencing Software

Aligns to whole large genomes (i.e.
human) using Burrows-Wheeler

Format Conversion Transform
l Indexes reference sequence prior to
alignment, resulting in rapid mapping
Condensation of reads
Alignment by:
Sequenie igrllment 2l 1. Matching entire read perfectly
- >.  Matching entire read with
Review, Edit and Export e e
Results 3. Matching using seed sequences

Indexes can be supplied by SoftGenetics or create your own using NextGENe tool
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Next Generatmn Sequencing Software

Multiple Assembly Methods Available:

e De Bruijn: uses de Bruijn graph, able to

Format Conversion utilize paired reads
l  Maximum Overlap: looks for overlaps
considering each position (for Illumina
Condensation reads)

« PE Assembler: Uses paired read data to
assemble across repeats

Sequence Alignment or

» Greedy: looks for overlaps by considering
each position (for 454 reads)

+ Skeleton™: uses seed keys (between
Results homopolymers) to determine overlaps
between reads (for 454 reads, faster than
Greedy method)
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A Red tick marks indicate
3 breakpoints between
I' I\\\\ genome contigs
> I: ':1

I ">~ Depthof Coverage

Format Conversion

48033 262387K SOB3EJK 750333K 994306K 1232279K 1S0937IK 1781464K 2053006K 2324649K 2536242K |

-
P Sequence Alignment

1 File Process Paired View Report earch Jool Help

Rl @& & =2
Shows Position D ~
o+ 1 LOCAL VIEW
| | 1 Coding Sequence
Tick marks indicate SNP positions : Number Shown

Purple = known, Blue = Novel ==y
|r_\\‘1— 4T Gene Name Shown

Condensation

Arrows indicate gene,
CDS and mRNA regions
with direction shown

R

—— 1 mln LUl im0 nngeiu 1 1c
294011K  294164K 234318K 294472k 294626K 234730h

PEREE

296396K  235550K 2957,

Top = Reference
Amino Acid Sequence
Change Shown Bottom = Consensus
Sequence

Sequence Alignment or
Assembly

SNPs highlighted
Purple = known,
Blue = Novel
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Reports: Data Characteristics
==

arting Por
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Reports: Variant Detection

Blue - Novel SNPs
Purple - Reported SNPs

Various Display and Filtering Options

B Mutation Feport

0.o0
0.o0
0.o0
0.oo
20.00

N

76.00
0.0o
a0.00
0.0o

0.00
75.00
0.00
0.00
0.00

75.00

0.o0
1111
0.o0
0.o0
/.65
0.o0
0.oo
0.o0
0.o0
0.o0
0.o0

0.00 T»C
0.00 GrC
0.00 - GC
0.00 59 i T»G
0.00 A3
0.00 51647555 GG A5
0.00 A CA,
100.00 delCC delCC
100.00 -

0.00 >3

Hyperlink to NCBI
dbSNP database
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Next Generation Sequencing Software

Reports: Compare SNP Projects

0.0 »G 7 0.00 0.00 ao0.0 0.00 0.0 0.00

0.0a 0.00 g 43 0.00 0.00
0.00 0.00 0o 0o 0.00 0.00 3G 254 25 0.00 0.00 000 0.00 0.0 0.00
0.00 0.aa 2069 7.3 0.00 0.aa
0.00 000 22. Fi.27 0.00 000 ELE] 2 14.29 0.00 238 E£1.90 0.00 0.00
0.00 0.aa 20.00 0.00 0.aa
2414 000 75.56 0.00 0.00
0.00 0.00 0,00 0.00 ) 20L>0 28 00,00 0.00 0.00 0.00 0.0 0.00
0.00 0,00 0.00 G 255 g .56 0.00 98,89 556 0.00 0.00

.00 25.00 0.00 7500 0.00 0.00

Compare mutations detected in two or more samples aligned to
the same reference

Negative mutations shown in green

Called mutations shown in blue or purple for known SNPs
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Reports: Expression

1 1 1 25

90 90

19.74

2800 280 17.00

File View

H
Feference: [ll Sample 1 [l Sample 2 [l Sample 2 [l

Reads Count

17,735 17,740 17,745 17,750 17,755 17,760 17,785 17,770 17,775 17,780 17,785 17,780 17,785 17,800
Segment Index
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Paired End & Mate Pair Data

Paired informati()n re— ------------- e S

can be utilized fOI’ SIRE ||/ — R —  E———

alignment and s
reported to detect
large structural
rearrangements

200 5560003 = 553 000

Paired View
Specialized Reports

LI ERE 272337 B0
»1378_ 365 78R3 2475948 a42224 34253

+13TE_891_574_F3 »1ITE_33_574_ A3 437004 2946071 a5

»13TE_1046_E12_F3 [14E_E12 JEITT 858707 513
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File Process Paired View Report Search Tool Help

Peak Identification [grsses: T

Useful for applications such
as ChIP-Seq and
microRNA analyses

e e e DET- IS T S S TR RIS

Identifies regions of high
coverage

Each region is listed in the

Peak Identification
Report

B4 Peak Identification Report
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Barcoded Data

Multiplexed samples
can be sorted by
barcode tags
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NextGENe Software

Performance
Unique Condensation Tool to reduce sequencing errors
Rapid processing
High accuracy

Flexibility
Data accepted from multiple systems in various formats
Specialized modules designed for several applications
Results are easily edited and exported

Ease of Use
No scripting required
Run Wizard guides users step-by-step
Technical Support/Training
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