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EVOLUTION OF DNA SEQUENCING

History

1970s: DNA Sequencing Starts

1990:  The “Human Genome Project” Starts

2003:  First Human Genome Fully Sequenced

2007:  NGS Technology (Massively Parallel & Universal Adapters)

2012:  UK Announces sequencing of 100K Genome

2015:  USA Announces Sequencing of 1M Genomes

$$$

$ 3B : Human Genome Project Cost

$ 250K : Illumina Sequencing Cost (2008)

$ 5K : Complete Genomics (2009), Illumina (2011)

$ 1K : Illumina (2014)



Roche FLX Titanium Plus Illumina HiSEQ 2500
Life Tech - SOLiD 5000 XL

Life Tech - Ion Proton PacBIO RS Oxford Nanopore

NEXT GENERATION SEQUENCING PLATFORMS



NEXT GENERATION SEQUENCING - APPLICATIONS



SEQUENCING MODULES IN PRACTICE



UNDERSTANDING NGS RAW DATA



IMPACT OF SEQUENCING ERRORS



MAJOR QUALITY CONTROL MATRICES



Whole Genome Sequencing – POINTS TO CONSIDER

Re-Sequencing Approach De-Novo Sequencing Approach

Sequencing Strategy Paired End Sequencing
Standard Approach: Paired End
Hybrid Approach    : Paired End, Mate 
Paired & Long Read 

Sequencing Platform Illumina Hi-Seq (Deep Sequencing) Illumina HI-Seq & PacBio RS II

Read Length 100 bp or 150 bp 100 bp & 5kb to 20kb Long Reads

Sequencing Depth ~ 30 x 100 x – 150 x

Expected Coverage 90 – 95 % 80 – 85 %

Supported Analysis
Genetic Variations, Structural Variations, 
Exome CNV

Draft Genome Construction, Repeat 
Identification / Classification, Major 
Genomic Elements Characterization, 
Coding Gene identification & 
Characterization



Whole RNAome Sequencing – POINTS TO CONSIDER

Re-Sequencing Approach De-Novo Sequencing Approach

Sequencing Strategy
Paired End Sequencing For LongRNA
Single End Sequencing For SmallRNA
NOTE: Replicates are Mandatory

Paired End Sequencing For LongRNA
Single End Sequencing For SmallRNA
NOTE: Replicates are Mandatory

Sequencing Platform Illumina Hi-Seq
Illumina HI-Seq
PacBio Iso-Seq (For Full Length Isoform Sequencing)

Read Length
100 bp or 150 bp For LongRNA
50 bp For Small RNA

100 bp or 150 bp For Long RNA
50 bp For Small RNA
~1Kb - 3Kb Using PacBio Iso Seq

Sequencing Depth

~70x
25-30 Million Reads For LongRNA
8-12 Million Reads For SmallRNA

~100x
70-80 Million Reads / Per Tissue For LongRNA
8-12 Million Reads For SmallRNA
NOTE: SD between Samples should not be > 20%

Expected Coverage 90 – 95 % 80 – 85 %

Supported Analysis

RNAome Profiling, Expression & 
Differential Expression, Fusion Gene, 
Significant Biology Analysis, 
mRNA:miRNA Integrome Analysis

LongRNA Assembly (De-Bruijn Graph & OLC Based), 
RNAome Profiling, Expression & Differential 
Expression, Fusion Gene, Significant Biology 
Analysis, mRNA:miRNA Integrome Analysis



ChIP Sequencing – POINTS TO CONSIDER

Re-Sequencing Approach

Sequencing Strategy
Single End Sequencing (Preferred)
NOTE: Input / Control is MANDATE for every batch of Ip DNA
Very low quantity of Ip DNA is always a challenge

Sequencing Platform Illumina Hi-Seq

Read Length 50 bp (Preferred)

Sequencing Depth

~30 Million Reads For Large genomes
~15 Million Reads Fly / Worm genomes
NOTE: Biological Replicates are mandatory statistical significance
NOTE: SD between Input vs Ip DNA Samples should not be > 20%. Reads Input >= Read Ip

Expected Coverage 90 – 95 %

Supported Analysis
Integration with gene expression data, Comparison with other ChIP experiments from ENCODE 
/ MODCODE consortiums etc.



Metagenome (16s RNA) Sequencing – POINTS TO CONSIDER

Re-Sequencing Approach

Sequencing Strategy
Paired End ( For Illumina Plaform)
Single End  (For Ion Torrent / PacBio Platform)

Sequencing Platform Illumina Hi-Seq OR PacBio OR Ion Proton

Read Length 150 / 300 bp Paired End, 100 bp – 500 bp Single End

Sequencing Depth
For V3 region: ~1 million read per sample
For V3-V4 region: >1 million reads per sample
NOTE: SD between Samples should not be > 20%

Expected Coverage 90 – 95 %

Supported Analysis Microbial Biodiversity analysis, Rarefaction curves, Alpha and Beta Diversity Analysis etc



We are here for you !


