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Life Sciences objectives and mission
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Impact of the Life Sciences Dept in Personalise Medicine
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The Dept leds the new HPC Center of Excellence
for cell level simulations
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Simulations of intra and intercellular processes to fill the gap between
molecular and organismic simulations
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By Mariano Vazquez, CASE - BSC
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HPC/Exascale
Centre of
Excellence in
Personalised

From Single Cell Data to Models of Tumors
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GOAL : “Replace the current generation of bioinformatics methods with cellular
models, providing mechanistic descriptions and testable hypotheses, instead of
current statistical approximations and intuitive descriptions”
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Life Sciences in Simulations Al and NLP
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Minimal data sets for COVID-19 modelling
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- Detection of COVID-19 cohorts
- Extraction of: other diagnoses, symptoms/ severity, and outcomes

@ Barcelona - Early warning: predict the clinical course of the disease (increase in FIO2, admission to intensive care)
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Predicting Disease Outcome with Recurrent Neural Networks

and Attention mechanisms
AUC day-by-day from outcome

K. M hm hospitales 10 m—
TOWARDS PREDICTING THE EVOLUTION OF COVID- 0.9 1
19 MORTALITY RISK: 0.8 A
A RECURRENT NEURAL NETWORK APPROACH
CP Carrino, A Gonzalez-Agirre, J Armengol-Estapé, 0.7 -
A Gutiérrez-Fandifio, D Pérez Fernandez, M E 0.6 -
Villegas. A Valencia % ’
€ 0.5 - Method Accuracy  Sensitivity  Specificity AUC
£ and SV 09026£00125  0.3077£0.0360 09753200093  0.9166+0.0140
g - Random Forest —~ 09111£0.0084 0.5332+0.0132 09766 £0.0103 0937200110
0.3 - Ourbestmodel 09197200094 0.7043£0.0437  09689£0.009% 09338200047
0.2 - Ourtop Imodels ~ 0.9166£0.0085 0.7135£0.492 09631200155 09552400042
Ourtop 10 models  0.9179£0.0089  0.7170£0.0465 0938200128 095348£0.0052
0.1 Table 3: Fnal evaluation results on cross-validations.
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Life Sciences Dept collaboration with Hospitals as part of the
European Bioinformatics Infrastructure ELIIXIR

Hospitals Regional

TransBioNet (mainly Institutes in Research Hospitals)
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The BioinfoAWomen program of the Life Sciences Department.
(Gender bias as an area of research and activity (fellowships,
seminars and conferences by young bright female bioinformaticians )
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Internal Collaborations
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David Carrera (Data centric computing group) =

Rosa Badia (Workflow and distributed computing group)
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Marta Garcia / Javier Teruel (with operations), Code adapt/ optimization

Ulises Cortes Dario Garcia (HPC for Machine Learning)
Deep learning version of PELE

Connecting biological ontologies for enrichment applications
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