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Bioinformatics x Digital humanities



Vital-IT, lead by I. Xenarios, Competency Centre in Bioinformatics and Computational Biology
that provides infrastructure, support and technological R&D for life science and clinical research.



Vital-IT Embassies



77 scientists

12 seniors

1 COO

14 Life-Science 
tech. platforms 
and “core” 
facilities entrust 
Vital-IT with their 
data

2’500 packaged 
and 
verified/certified 
softwares
maintained as 
RPM release

Vital-IT Key Numbers



Maintaining and deploying “Fedora-like” Scientific packages
Enabling reproducible science

“rpm-master” 
machineRedHat

Package	
Management	
(RPM)	is	
deployed

EPFL, UNIGE and 
UBELIX cluster

UNIL cluster

Synchronization with UNIL  
cluster every 10 min.

Synchronization every 24h.

Economy of scale and validation process for 
reproducible data analytics-
Certification of specific packages for clinical use



Various projects – diversity of competencies

Biologists &
MDs

Biocurators

Bio/ -statisticians

Bioinformaticians

Project

Computational infrastructure
IT specialists

Computer Scientists

Industry-like approach to research projects



Wide range of
Issues



Portability of pipeline/tools 
with/wo complex setup

, Reproducibility

, Interoperability and Safety 

& Others.

Solving collaborators/customers 
Issues



PACKAGE THE APPLICATION INTO A 
STANDARDIZED UNIT FOR SOFTWARE 
DEVELOPMENT“ Source	:	https://www.docker.com/what-docker
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Docker trends

Source : google trends

Vbox Docker



Focus on Application
Docker vs classic Vbox

Virtual machine Docker Container

Source	:	https://www.docker.com/what-docker



Lightweight

,Versatile 

, & “Secure by default”.

Key advantages 



Security breach

, MPI not supported

& HPC is not the target segment.

Drawbacks
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Singularity
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Portability of pipeline/tools 
with/wo complex setup

, Reproducibility

, Interoperability and Safety 

& Others.

Solving collaborators/customers 
Issues



Portability



Center of Experimental 
Pathology

Collaboration

With O. Martin, R. Engler & N. Guex

Collaboration : Rusakiewicz S.(CHUV) & Danenberg E. 
(CHUV)



NDP.READ
SDK used to access image data in proprietary format (produced by the 
Hamamatsu NanoZoomer digital slide scanner). 

Issue : NDP.Read SDK only for specific Windows version and Linux.



NDP.READ
Dockerfile

$ docker run -it raw/ndpreadraw



NDP.READ
Dockerfile

$ docker run -it raw/ndpreadraw

Cross-platform,

Bypassing installation procedure.



SourceData
Making Figures Discoverable

With A. Chasapi, J. Delafontaine, L. Gotz, I. Crespo, I. Xenarios & R. Liechti

Collaboration : T. Lemberger (EMBO), E. B. 
Garagorri (EMBO), N. George (EMBO), S. El-Gebali
(EMBO), E. Boutet (Swiss-Prot), N. Nouspikel (Swiss-
Prot)



Figure centered- data curation

Curation by experts & validation by 
authors

Data are stored in semantic graph 
using neo4j. 

Collaborative effort



Mining the source data graph 
database



https://hub.docker.com/r/sourcedata/neo4j-sd-graph/



Reproducibility



SIGNAL INTEGRATION IN 
PLANTS: UV-B, SHADE AND 

BIOTIC STRESS 
With E. Schmit

Collaboration : C. Fankhauser, E. Farmer & R. Ulm



Specs

To build an interface that would 

allow to easily : 

Mine data

,Visualize data

,Flexibility.



Easy web applications in R

Shiny is an open source R package that provides an elegant and 

powerful web framework for building web applications using R. 

Shiny helps you turn your analyses into interactive web applications 

without requiring HTML, CSS, or JavaScript knowledge.
“
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Who ? 
Target Segment



Who ? 
Target Segment

Data Analysis

Reporting



Who ? 
Target Segment

Data Acquisition Decision-makingData Analysis

Reporting



Who ? 
Target Segment

Data Acquisition Data Analysis

Reporting

Decision-making

e.g., app 
to quality 

check

e.g., app 
for mining, 
monitoring



Interactive visualization

, Reporting

, Provide dashboard (e.g, QC)

, Prototyping.

Why/when ?
Key advantages
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Shinyapps.io pricing
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ShinyProxy



ShinyProxy
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ShinyProxy

ht
tp
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//
w
w
w
.sh
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.io
/



ShinyProxy
Advantages of a container-based proxy

fully isolated 'workspace' per session

,plug and play different docker images (even with 
different R versions or different Shiny versions)

,control on memory and CPU usage via the Docker API

& monitoring and debugging using standard Docker 
tooling.
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$ docker stats --all –format …



Put video
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Data Interoperability 
And safety



MegaClust IaaS
With R. Liechti, I. Xenarios & N.Guex

Collaboration :  A. Harari1, P. Baumgartner1, 
G.Coukos1, F. Periklis1, E. Danenberg1, P. Meylan2, J. 
Faget2, C. Schwärzler3, Miguel Garcia3, M. Moniatte4.

1

2

3

4



Flow cytometry data analysis

The core of MegaClust implements a high-performance 
unsupervised classification algorithm allowing fast and robust 

prediction of cell-type population.

No human bias & reproducible

Designed to handle large datasets

Scale, up to 60 markers (CyTOF)



MegaClust

To ensure of the quality of 
customers’ data

NO data transfer to third-party server 

Independent of the MegaClust
clustering

To limit 
maintenance cost 
of the solution

Fast release

Reproducible

B2B model





Towards a new editorial 
model?



Vital-DH@Vital-IT
With A.Chasapi, S. Schulthess I. Xenarios & C.Clivaz
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Humanities

… the study of how people process and document the 
human experience. 
Since humans have been able, we have used philosophy, 
literature, religion, art, music, history and language to 
understand and record our world.

Stanford Humanities | Stanford Universities

“





Text, image and sound 
together



4 21
Authors,

24 767
Fully edited publication series,

eTalks Minutes of recorded speeches.



Personalized medicine with F. 
Schütz



htt
ps

://
git

hu
b.c

om
/m

sa
nk

/et
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-do
ck

er



Dev + Edition

App encapsulation

Author Creation

Submitted for 
editorial process

Pulled / Shipped on request

Towards a Docker-based editorial process (?) 

published





Summary



Revolution, Evolution … 



Or …




