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Frequently Used Genomics at CCHMC	

Conventional and  
Splicing Arrays 

Bulk and Single-Cell RNA-Seq 

DNA-Seq and ChIP-Seq 



•  AltAnalyze 
–  RNA-Seq and microarray analysis 

•  BioWardrobe 
– ChIP-Seq and RNA-Seq co-analysis 

•  CASSI (CCHMC Cluster) 
–  Workflow for variant analysis and annotation. 

•  CisBP/CisBP-RNA (in development) 
–  Predict impact of variants on DNA or RNA binding 

•  NetWalker 
–  Network and gene expression analysis 

•  Sincera 
–  Single-cell RNA-Seq analysis 

Available Easy-To-Use Tools Developed 
at CCHMC and UC	



•  RNA-Seq 
–  FASTQ files (single or paired-end – Kallisto Algorithm) 
–  BAM files (recommended – RPKM algorithm) 
–  TCGA junction files 
–  SOLID junction/exon expression files (TAB) 
–  Pre-computed expression values 

•  Microarrays  
–  Affymetrix 3’, splicing, microRNA (CEL files – RMA) 
–  Agilent arrays (FE) 
–  Pre-computed expression values 

•  Tabular expression values 
•  Not currently: 

–  Methylation array, ERRBS, ChIP-Seq, miR-Seq, mass spec, DNA-
seq, SNP arrays. 

AltAnalyze Supported Input Data	



Automating Genomics Analysis in 
AltAnalyze 

Salomonis N. et al. Nucleic Acids Res. 2010 Jul;38 



•  Gene Expression Analysis 
–  Workflow 

•  Single-Cell Profiling 
–  Workflow and à la carte 

•  Enrichment analyses 
–  Workflow and stand-alone modules 

•  Network Analysis 
–  Workflow and stand-alone modules 

•  Cell and Tissue-type Deconvolution 
–  Workflow and stand-alone modules 

•  Alternative Exon Analysis 
–  Workflow 

Automated and à la carte Options 



Documentation	



•  Easy-to-use workflows (GUI) 
•  À la carte option (GUI) 
•  Command-line (all of the above) 

Three Ways to Run AltAnalyze	



•  Navigate directories on your computer 
•  AltAnalyze Results Viewer 

Ways to View the Results	



Attempting to Automate Genomics Analysis	

Kallisto 

TCGA 

Sashimi-Plots 

Microarray core 
GEO/Array Express 

Sequencing core 
SRA/ENA 

Language: Python 
Optional calls to R 



Single-Cell RNA-Seq and Unsupervised 
Expression Analysis 

http://altanalyze.org 



Cell-Type Prediction Analysis	

Venkatasubramanian M. Submitted  



Automated Downstream Expression and 
Splicing Analyses	



Automated Downstream Expression and 
Splicing Analyses	



•  Gene Expression Analysis 
–  Workflow 

•  Single-Cell Profiling 
–  Workflow and à la carte 

•  Enrichment analyses 
–  Workflow and stand-alone modules 

•  Network Analysis 
–  Workflow and stand-alone modules 

•  Cell and Tissue-type Deconvolution 
–  Workflow and stand-alone modules 

•  Alternative Exon Analysis 
–  Workflow 

Automated and à la carte Options 



Gene Set Enrichment Analysis GO-Elite	



Gene Set Enrichment Analysis GO-Elite	



Gene Set Enrichment Analysis GO-Elite	



•  Ontology Pruning 
–  Eliminates related significant scoring 

terms to optimize the output using the 
hierarchical tree structure. 

–  Recommends non-ontology redundant 
terms based on gene composition 
overlap. 

•  Outputs 
–  Tables 
–  Heatmaps 
–  Networks 
–  Colored WikiPathways 

•  Alternative Exon Analysis 
–  Workflow 

GO-Elite Algorithm 

Zambon AC et al. Bioinformatics. 2012 Aug 15;28(16):2209-10 



Gene Network Analysis	



LineageProfiler: Cell-type and Tissue 
Prediction	



Automated Downstream Expression and 
Splicing Analyses	



Automated Downstream Expression and 
Splicing Analyses	



Splicing Analyses from the Single-Cell 
Workflow	

HSCP Bi-Potential Monocyte Gran 



•  Gene Expression Analysis 
–  Workflow 

•  Single-Cell Profiling 
–  Workflow and à la carte 

•  Enrichment analyses 
–  Workflow and stand-alone modules 

•  Network Analysis 
–  Workflow and stand-alone modules 

•  Cell and Tissue-type Deconvolution 
–  Workflow and stand-alone modules 

•  Alternative Exon Analysis 
–  Workflow 

Automated and à la carte Options 



•  Exon Expression Line Graph 
–  Typically RPKM of exons and standard 

deviation (SD) 
•  Exon Splicing Line Graph 

–  Gene expression normalized exon intensities 
with SD 

•  SashimiPlot 
–  Read-depth of genomic and junction aligning 

graph 
•  Transcript-Protein Structure Graph 

–  RNA isoform exon structure with protein 
coding and domain potential. 

Visualization	

SashimiPlot 
Transcript-Protein  

Graph 

Exon Expression 

Exon Splicing 
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Exon Splicing 



Percent Spliced In Method 

Measure the degree to which 
an exon is spliced in our out. 

0.0 is no inclusion 
1.0 is complete inclusion 

Inclusion is looked at for one 
junction compared to all that 
overlap with it in genomic 
space. 

Alternative Splicing Detection (continued)	



Domain Level Predictions 

Analysis of Alternative Exon-Events and 
their Impact (AltAnalyze)	
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