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Next Generation Sequencing  

 NGS technologies have lowered the cost of high-
throughput sequencing  

 Experiments once only possible for large genomic centers 
/ consortium became feasible for the single group 

 Several hundreds million sequence reads in a week at the 
cost of few thousand $$ 
 

 
 



The Human Genome Project timeline 

 Human genome sequence completion by Sanger sequencing 
took 13 years, involving More than 2,000 scientists from 
over 20 institutes in six countries at the cost of 2.7 billion 
dollars 



The cost of an individual genome 
sequence 

Metzker, Nat Rev Genet (2010) 11:31 



•Effective enrichment of selected parts of 
the human genome at high coverage Targeted sequencing 

•Sequencing of the whole exome or the all 
the exons of the X chromosome Whole exome NGS 

• Identification and quantification of miRNA 
in tissues small RNA-seq 

•100 x 2 Identification of novel mRNA 
species and digital quantification RNA-seq 

•Sequencing of chromatin 
immunoprecipitate ChIP-seq 

• identification of structural variants (i.e. due 
to abnormal insertions) Mate Pair Sequencing 

NGS Applications 



10-50 disease genes 
0.1Mb 

coverage @100x 
(0.01Gb/sample) 

preferential exome 1-3Mb 
coverage @200x 

(1Gb/sample) 

whole exome 60Mb  
coverage @60 x 
(10 Gb/sample) 

whole genome 3Gb 
coverage @40 x 

(150 Gb /sample)  

DNA resequencing at different scales 

http://www.illumina.com/Documents/systems/hiseq/datasheet_hiseq_systems.pdf


Illumina HiSeq 1000 

10 days per run 

2x100nt Paired-end 

Max 300Gb sequence 
The Illumina HiSeq was purchased 
by the Ministry of Research 
Telethon Foundation supports a 
technician salary 

Consumables are from individual 
P.I. grants (ERC, Universities, 
Telethon, private, etc. ..) 

TIGEM  NGS  Facility set-up 



50-250 disease genes 
0.5Mb 

coverage @300x 
(0.2Gb/sample) 

preferential exome 1-
3Mb 

coverage @200x 
(1Gb/sample) 

whole exome 50Mb  
coverage @60 x 
(10 Gb/sample) 

First run: 
  Febr. 2012 
Last run: 
 June 2014 (ongoing) 

284 

216 

657 

DNA resequencing 

http://www.illumina.com/Documents/systems/hiseq/datasheet_hiseq_systems.pdf


ChipSeq 

Small RNASeq 
50x1 

(<1Gb/sample) 

RNASeq 
50M 100x2reads 
(10 Gb/sample) 

180 

120 

14 

other applications 



QC assessment, 
application-specific pre-

processing 

Sample preparation 

Experiment design Sequencing experiment 

Data management 

Sequencing  

Alignment on reference 

Output format, application-
specific post-processing 

Application-specific analysis 



eXSP 
pipeline 

Mutarelli (2014) BMC Genomics 

 



Exome Mendelian Disorder Workflow 
MEDIC disease vocabulary  

http://exome.tigem.it 



Exome Mendelian Disorder Report 
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