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PoSeNoGap : Portable Scalable Concurrency for Genomic Data Processing. 
 
The main aim of the project is to develop for the 
Swiss Platform for Advanced Scientific Computing a new computation node 
composed of heterogeneous hardware, a new compression format for genomic 
data and a software infrastructure that enables emerging applications such as 
Genome Analysis to be able to process extremely large volumes of genome data 
in an efficient and timely way for scientific and diagnostic purposes (clinical 
application). 
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The pillars from technolog(ies) to interpretation(s) 
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SIB competency centres - Swiss-Prot and Vital-IT 
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Everybody will be sequenced at least once in his/her lifetime  
(from womb to tomb – Eric Topol Cell 2014) 

It all started with this…Eric Topol 
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Non-invasive prenatal test :  detection in 1 slide 
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Invasive detection of Trisomy (e.g. T21) 

1.  Embryo 
2.  Amniotic cavity 
3.  Chorion cavity 
4.  Uterine cavity 
5.  Chorion frondosum 
A.  Amniocentesis 
B.  Chorion biopsy 
C.  Umbilical blood sampling 
D.  Transvaginal chorion biopsy 
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Due diligence: evaluation of the state of the art 

 
 
 
 
 
 
Our findings showed that although T21 is relatively easy to detect with published algorithms, 
other aneuploidies are more difficult to detect in a robust manner 

T21	
	
	
	
	
T13	

hQp://www.pnas.org/content/pnas/105/42/16266.full.pdf	
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Double Blind -Clinical Trial Results  
 

(Guex N. et al, Prenat Diagn. 2013 Jul;33(7):707-10) 

Aneuploidy	 Sensi,vity	 Specificity	

Trisomy	21	(n = 39)	 39	(100%,	95%	CI	88.8–100)	 237/237	(100%,	95%CI	98.0–100)	

Trisomy	18	(n = 24)	 23	(95.8%,	95%CI	76.8–99.7)	 252/252	(100%,	95%CI	97.0–100)	

Trisomy	13	(n = 15)	 15	(100%,	95%CI	74.6–100)	 261/261	(100%,	95%CI	98.1–100)	

Trisomy	16	(n = 1)	 1	(100%,	95%CI	5.4–100)	 275/275	(100%,	95%CI	98.2–100)	

Trisomy	22	(n = 2)	 2	(100%,	95%CI	19.7–100)	 274/274	(100%,	95%CI	98.2–100)	

45,X	(n = 15)	 15	(100%,	95%CI	74.6–100)	 261/261	(100%,	95%CI	98.1–100)	

47,XXX	(n = 5)	 5	(100%,	95%CI	46.2–100)	 271/271	(100%,	95%CI	98.2–100)	
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Clinical Follow up on 6,388 consecutive cases 
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The number of projects that use NGS is exploding. 
 
 
 
 
 
 
 
 
 
 
 

Sequencers deliver output as fastq files 
 
LP6005115-DNA_G11_R1.fq  (150GB) 
LP6005115-DNA_G11_R2.fq  (150GB)                                                    
                         =======                                            
                          300GB 
 
paired-end  2 x 656,935,771 = 1.31 billion reads 
 
For the ADNI project alone   > 800 patients. 
300Gb x 800 =  240000 GB = 240 TB 
(BAM file– 84Tb) 

Current	Challenges	

variant calling from a single sample (LP6005115-DNA_G11)!
~7 days to complete using bwa/Picard/GATKv3.2 pipeline	
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Mapping / Calling galore 

410759	 410782	 410796	410809	
Our	mapping	/calling	

410759	 410782	 410809	
Mapping	we	received	for	ADNI	

rs55950080	

<-	Calls	from	commercial	solu,on	
<-	Call	from	GATK	410759	

?????	<-	Our	calls	



©	2011	SIB	

Same approaches applied to an oak tree with very 
small number of mutations– 17 on 750Mb of genome 
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Complex	workflow		
to	vaccinate	paCent	with	their	own	tumor	derived	

DendriCc	cells	
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VaccinaCon	with	the	neoanCgen	increase	life	span	
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Conclusions 

•  High throughput sequencing has changed completely the face of 
biology and medecine in the last 10 years 

•  Efficient standards to represent genomic information are critical, 
MPEG-G can contribute positively with its years of experience in 
developing industry standards and creating an economy around it. 

•  Sequencing will become more pervasive and used more and more 
in diagnostic environment, the ability to preserve also part of the 
data with the Topol vision (from womb to tomb is critical) 


