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Basics of the next generation 
sequencing technology

● Get and process DNA/RNA

● Attach it to something

● Extend and amplify signal with 
some color scheme

● Detect fluorochrome by 
microscopy

● Interpret series of spots as short 
strings of sequence 
(25 – 400 bp long)

● Multiple images are interpreted as 
1-100 GB/run

● Assemble / align strings to 
reference sequence



SOLiD4 system
(Sequencing by Oligonucleotide Ligation and Detection)



Up to 1536 samples with multiplexing





How many reads are needed?



SOLiD sequencing chemistry
● The SOLiD chemistry is based on sequential ligation of 

fluorescently labeled oligonucleotide probes

● Available read lengts: 25bp, 35bp, 50bp



Applications and available libraries



Paired end reads



Sequencing in color space

Each base is interrogated twice, by two independent reactions and 
probes

Error probability is the combined probability of two independent probes 
reading the same base wrong

This results in a very high accuracy (> 99.94 %)







Less sequencing is needed 
to  identify rare variants

About the importance of accuracy



Coverage in AT rich regions



Data analysis 
workflow



The SOLiD™ BioScope™ Software

● Command line and simple web interface for running application-
specific sequence analysis tools. 

● Resequencing (mapping, SNP finding (DiBayes), Human copy 
number variations, inversions, small indels, large indels)
● ChIP-Seq
● Transcriptome analysis (mapping, fusion/splicing, counting, 
UCSC WIG Files creation)

● Results in GFF v3 and BAM formats



BioScope tools and file formats



HeliScope Single 
Molecule Sequencer
“the world's first DNA 

Microscope”

Allows direct measurement 
without amplification



Applications

● Whole genome resequencing

● Targeted resequencing

● Digital gene expression

● RNA-sequencing

● Small RNA measurements

● Copy number assessment

● Chromatin IP-sequencing

● Methylation status



SOLiD Illumina



● 48 samples per run
(one channel per flow cell for quality control)

● Universal for all applications

Strand output 12-20 million usable strands per channel
600mm – 1bn usable strands per run

Total output 21-33+ Gb/run
(up to 10x Human Genome)

Read length 25 to 55 bases in length 
Median 33-36 bases

Accuracy >99.995% concensus accuracy at >20x coverage







HeliSphere data analysis software
● An open-source LINUX software package 

● Consists of a set of core tools and analysis 
pipelines. 

● The core tools are command line tools that 
perform unit functions such as

● alignment of reads to a reference 

● filtering of reads or alignments

● report generation

● file format conversions

● etc.

● The pipelines organize sets of core tools to carry 
out a complex task, such as resequencing or 
digital gene expression analysis. The pipelines 
also provide managed parallel processing.



Illumina Genome Analyzer IIx
● Illumina's sequencing by synthesis chemistry

● 8 lanes per flow cell = 8 samples

● Sample multiplexing up to 12 samples per channel

● Read length 1x36bp - 2x100 bp on a paired-end flow cell

● Read accuracy greater than 98 % 
(per base raw accuracy averaged over 100 cycles per read)

● 30-40 million paired-read tags per channel
(passing filtering with two or less mismatches) 

● Up to 33 gigabases of sequence data produced per 
paired end flow cell ( > 70% of bases with Q>=30, 2*100bp 
read, allowing for filtered reads with two of fewer errors)



Illumina data analysis

● Primary analysis software aligns 
reads to a reference sequence

● CASAVA software for SNP calls and 
RNA counts etc.

● GenomeStudio software for 
applification specific data analysis:

● DNA resequencing

● ChIP sequencing

● mRNA sequencing and 
transcriptome profiling

● Genotyping

● etc.
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SOLiD files and file formats



- Octamer probes

- 4 dyes, 4 dinucleotides
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SOLiD color space sequencing cont.



Helicos data comparison



Even representation by base 
composition
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