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The UBB-CIPF is a technical and scientific unit 
that aims to promote biomedical research from 
the interaction with the groups and services of 
our center.

UBB 



UBB team

http://bioinfo.cipf.es/ubb/



Why this Unit at CIPF?



Why this Unit at CIPF?



What activities do 
we do?

 

Bioinformatics & 
Biostatistics Unit

 



 UBB activities

2. Teaching

4. Research

1. Consulting

3. Cluster 
coordination



 UBB activities

3. Cluster 
coordination

➢ Computing cluster 44 
nodes

➢ 600 CPU’s
➢ RAM 11 TB
➢ 1 PB (130.000 DVDs)



 UBB activities

4. Research activities

● Methods for omics data analysis

● Research projects



What is WODA?

A Practical course
Web-based resources
Free tools
Start point: processed or normalized data
Any laptop or pc

Programming skills
Raw data processing
Powerful computational infrastructure



Toolbox



Omics toolbox



Web tools to analyze 
omic data
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NGS Data Analysis Pipeline 

Sequence preprocessing

Alignment

Variant calling

Variant annotation

Prioritization

Fastq

BAM

VCF

Visualization

BAM

RNA-Seq processing

RNA-Seq data analysis

Functional analysis

Count matrix

Fastq

RNA-Seq

Data Analysis

Resequencing 

Data Analysis

 NGS data analysis: pipelinesIntroduction



Fastq format

 We could say “it is a fasta with qualities”:
 1. Header (like the fasta but starting with “@”)
 2. Sequence (string of nt)
 3. “+” and sequence ID (optional)
 4. Encoded quality of the sequence

@SEQ_ID
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
+
!''*((((***+))%%%++)(%%%%).1***-+*''))**55CCF>>>>>>CCCCCCC65

 NGS data analysis:  files formatIntroduction



BAM/SAM format
@PG     ID:HPG-Aligner  VN:1.0
@SQ     SN:20   LN:63025520

HWI-ST700660_138:2:2105:7292:79900#2@0/1        16      20      76703   254     76=     *       0       0       
GTTTAGATACTGAAAGGTACATACTTCTTTGTAGGAACAAGCTATCATGCTGCATTTCTATAATATCACATGAATA    
GIJGJLGGFLILGGIEIFEKEDELIGLJIHJFIKKFELFIKLFFGLGHKKGJLFIIGKFFEFFEFGKCKFHHCCCF    AS:i:254        NH:i:1  NM:i:0

HWI-ST700660_138:2:2208:6911:12246#2@0/1        16      20      76703   254     76=     *       0       0       
GTTTAGATACTGAAAGGTACATACTTCTTTGTAGGAACAAGCTATCATGCTGCATTTCTATAATATCACATGAATA    
HHJFHLGFFLILEGIKIEEMGEDLIGLHIHJFIKKFELFIKLEFGKGHEKHJLFHIGKFFDFFEFGKDKFHHCCCF    AS:i:254        NH:i:1  NM:i:0

HWI-ST700660_138:2:1201:2973:62218#2@0/1        0       20      76655   254     76M     *       0       0       
AACCCCAAAAATGTTGGAAGAATAATGTAGGACATTGCAGAAGACGATGTTTAGATACTGAAAGGGACATACTTCT    
FEFFGHHHGGHFKCCJKFHIGIFFIFLDEJKGJGGFKIHLFIJGIEGFLDEDFLFGEIIMHHIKL$BBGFFJIEHE    AS:i:254        NH:i:1  NM:i:1

HWI-ST700660_138:2:1203:21395:164917#2@0/1      256     20      68253   254     4M1D72M *       0       0       
NCACCCATGATAGACCAGTAAAGGTGACCACTTAAATTCCTTGCTGTGCAGTGTTCTGTATTCCTCAGGACACAGA    
#4@ADEHFJFFEJDHJGKEFIHGHBGFHHFIICEIIFFKKIFHEGJEHHGLELEGKJMFGGGLEIKHLFGKIKHDG    AS:i:254        NH:i:3  NM:i:1

HWI-ST700660_138:2:1105:16101:50526#6@0/1       16      20      126103  246     53M4D23M        *       0       0       
AAGAAGTGCAAACCTGAAGAGATGCATGTAAAGAATGGTTGGGCAATGTGCGGCAAAGGGACTGCTGTGTTCCAGC
    FEHIGGHIGIGJI6FCFHJIFFLJJCJGJHGFKKKKGIJKHFFKIFFFKHFLKHGKJLJGKILLEFFLIHJIEIIB    AS:i:368        NH:i:1  NM:i:4

SAM Specification: 
http://samtools.sourceforge.net/SAM1.pdf 

 NGS data analysis:  files formatIntroduction



VCF format

http://www.1000genomes.org/

 NGS data analysis:  files formatIntroduction



Counts

Sample
Gene

 NGS data analysis:  files formatIntroduction



Transcriptomic 
Studies
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1. Sequence preprocessing1. Sequence preprocessing

2. Mapping

3. Quantification

6. Functional Profiling

RNA-Seq Data Analysis Pipeline

P
rim

ary
S

e
co

ndary

RNA-Seq Data Analysis

5. Differential expression

4. Normalization

Babelomics 5



Babelomics 5

  Analyzing omics data + functional profiling Babelomics 5

http://babelomics.bioinfo.cipf.es/



Differential Expression

UPLOAD 
DATA

EDIT
DATA

NORMALIZATION
+

DIFFERENTIAL
EXPRESSION

FUNCTIONAL
PROFILING

  Analyzing omics data + functional profiling Babelomics 5



Supervised and Unsupervised Classification

UPLOAD 
DATA

CLUSTERING

PREDICTORS

NORMALIZE
DATA

EDIT
DATA

RPKM

TMM

  Analyzing omics data + functional profiling Babelomics 5



Signaling Pathways Analysis

hiPhatia Signaling Pathways Analysis

http://hipathia.babelomics.org/



Genomic Variation 
Studies
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1. Sequence preprocessing1. Sequence preprocessing

2. Mapping

3. Variant calling

4. Variant prioritization

Genomics Data Analysis Pipeline 

P
rim

ary A
na

lysis
S

e
condary

Resequencing Data Analysis       Pipeline



http://courses.babelomics.org/bierapp/

How do we prioritize 
variants in whole 
exome studies?

BIER

                        Discovering variantsBiERapp



Introduction

 Whole-exome sequencing has become a fundamental tool for the 
discovery of disease-related genes of familial diseases but there are 
difficulties to find the causal mutation among the enormous 
background

 There are different scenarios, so we need different and immediate 
strategies of prioritization

 Vast amount of biological knowledge available in many databases

 We need a tool to integrate this information and filter 
immediately to select candidate variants related to the disease

                        Discovering variantsBiERapp



How does BiERapp work?

VCF file

      multisample      
BiERapp

CellBaseVARIANT

Filterings

                        Discovering variantsBiERapp



Input: VCF file

1. Sequence preprocessing1. Sequence preprocessing

2. Mapping

3. Variant calling

4. Variant prioritization

P
rim

ary A
nalysis

S
econdary

VCF files 

 BiERapp

                        Discovering variantsBiERapp



http://courses.babelomics.org/team/

Can I interpret  
sequencing data for 

diagnostic?

Targeted Enrichment Analysis and Management

BIER

        
TEAM



Gene panel

Targeted Enrichment Analysis and Management

TEAM

Sequencing
data

Diagnostic

ClinVar
HUMSAVAR HGMD

COSMIC

Biological
knowledge

        
TEAM



Gene panel

 1. VCF files      TEAM2. Gene panel

ClinVar

HUMSAVAR
HGMD

COSMIC

Targeted Enrichment Analysis and Management
        

TEAM



CSVS: 
CIBERER Spanish Variant Server

Repositorio de frecuencias de variantes
 en la población española

http://csvs.babelomics.org/

                 CIBERER Spanish Variant Server
        

CSVS



                              Local genetic variability

CIBERER Spanish Variant Server

        
CSVS



Tool interface

                 CIBERER Spanish Variant Server
        

CSVS

http://csvs.babelomics.org/


