
Highly Accurate, Biologist-
friendly Software for the 
analysis of Next 
Generation Sequencing 
Data



NextGENe Advantages
 Instrumentation 

 GS FLX System – Roche/454
 Genome Analyzer – Illumina/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



Applications
 SNP/Indel Discovery
 De novo Assembly
 Expression Studies

 Transcriptome/miRNA
 DGE/SAGE
 ChIP-Seq



Workflow
Format Conversion

Condensation

Sequence Alignment or 
Assembly

Review, Edit and Export 
Results 

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



Format Conversion

Condensation

Sequence Alignment or 
Assembly

Review, Edit and Export 
Results 

Convert sample files to fasta 
format.  Use quality scores to 
trim low quality data



Format Conversion

Condensation

Sequence Alignment or 
Assembly

Review, Edit and Export 
Results 

Multiple Condensation Methods 
Available:

• Consolidation: Corrects errors, 
Lengthens reads and Reduces read 
count

• Elongation: Corrects errors and  
Lengthens reads (recommended for 
paired end data)

• Error Correction: Corrects errors 
only 

• 454 Error Correction
• SOLiD/Illumina Error Correction



Condensation
SOLiD System &
Illumina
• Reads grouped by 12 

bp anchor sequences
• Sub-grouped by 

shoulder sequences
• Consensus is used to 

correct errors and, 
when applicable, 
lengthen reads and 
reduce read count



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

>000066_3814_1605 length=101 uaccno=FCC1VVV04JK5NB
AATGTATCTTACA3,3AGTATTCACCTGTAGCGTAATCGGACT
TCTCA4,4AGCCT3,3TAAATGGT4,4TCCTGT3,3TCT3,3TAGC
CATTAACATAGATGTCTTAATAG



Paired End Merging
 Reads are elongated using the Condensation Tool to form 

overlap between paired reads (multiple cycles can be used as 
needed)

 Overlapping paired 
reads can be merged 
if overlapping portion 
matches



Format Conversion

Condensation

Sequence Alignment or 
Assembly

Review, Edit and Export 
Results 

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

• Best alignment position is 
determined by greatest number of 
matched bases and, when two 
positions have same number of 
matched bases, highest uniqueness 
score.

Uniqueness score = sqrt(1/n)
n = number of hits in reference



Format Conversion

Condensation

Sequence Alignment or 
Assembly

Review, Edit and Export 
Results 

Indexes can be supplied by SoftGenetics or create your own using NextGENe tool

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

Indexes reference sequence prior to 
alignment, resulting in rapid mapping 
of reads

Alignment by:
1. Matching entire read perfectly
2. Matching entire read with 

mismatches
3. Matching using seed sequences



Format Conversion

Condensation

Sequence Alignment or 
Assembly

Review, Edit and Export 
Results 

Multiple Assembly Methods Available:
• De Bruijn: uses de Bruijn graph, able to 

utilize paired reads
• Maximum Overlap:  looks for overlaps 

considering each position (for Illumina 
reads) 

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

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

• Skeleton™: uses seed keys (between 
homopolymers) to determine overlaps 
between reads (for 454 reads, faster than 
Greedy method)



Format Conversion

Condensation

Sequence Alignment or 
Assembly

Review, Edit and Export 
Results 



Reports: Data Characteristics
Coverage Curve Distribution Report

Matched\Unmatched Report



Reports: Variant Detection

Hyperlink to NCBI 
dbSNP database

Blue – Novel SNPs
Purple – Reported SNPs
Various Display and Filtering Options



Reports: Compare SNP Projects

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

SNP Comparison Report



Reports: Expression
Expression Report

Comparison Report



Paired End & Mate Pair Data
Paired information 

can be utilized for 
alignment and 
reported to detect 
large structural 
rearrangements

• Paired View
• Specialized Reports Paired Report

Paired View

Paired Gap Distribution



Peak Identification
Useful for applications such 

as ChIP-Seq and 
microRNA analyses

Identifies regions of high 
coverage

Each region is listed in the
Peak Identification 
Report



Barcoded Data
Multiplexed samples 

can be sorted by 
barcode tags



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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