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Today’s talk 

• Core Genomics Platform 

• Batch effect correction 

• WCDT fusion data 
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Core Genomics Platform 

• Our mission as the Analysis Core is to help 
researchers in the UCSC Genomics Institute 
use modern tools to accurately and efficiently 
analyze large volumes of sequence data. We 
build the software that makes this possible 
(the Development team) and we also are 
responsible for running the "core" analysis 
pipelines for projects within the Institute (the 
Production team).  
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CGP Workflows are mostly Docker based 

• Docker images are frozen VMs 
• Stable environment 
• Easy to set up 
• If you can run it on your Linux machine, you can 

make a docker image 
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CGP is Great for 

• Large datasets 

• Precisely defined workflows 

– Sequence alignment 

– Quantification 

– Fusion 

• Reproducability 
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fastq 

CGP results 
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GI 

CGP GO 
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CGP is not so great for 

• Interactive workflows (QC!) 

• Distributed workflows (BCBio) 

• Replacing science 

– Don’t let it make decisions for you 

• Batch analysis 

– Can’t add additional data later 
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Batch effect correction 

“Let’s run some program to fix this” 
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(Yulia’s) combat.R 

• File: gene by sample matrix 

• File: sample ID and batch 

 

**Magic happens** 

 

Reason 1 to not put in Docker: Metadata is messy. 
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Combat doesn’t like zeroes 

Batch1 Batch1 Batch1 Batch2 Batch2 Batch2 

Gene1 0 0 0 0 0 0 

Gene2 0 0 0 0 23 19 

Gene3 0 34 0 0 0 0 

Gene4 15 0 2 16 12 21 
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PMID 26545828  
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PMID 26545828  

Batch correction alters expression values – 
DO NOT USE for differential expression 

analysis 
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Avoiding GIGO 

• Plot your data! 
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Avoiding GIGO 

• Plot your data! 

…using R 
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BatchQC is interactive 
source("https://bioconductor.org/biocLite.R") 

biocLite(c("BatchQC")) 

library(BatchQC) 

 

metadf <- read.tsv("./testdata/rnaseq_annotations.tsv“) 

exprdata <- 
read.tsv("./testdata/data_normalized_sample_names.tab") 

batch = metadf$Sequencer 

condition = metadf$HistoGroup 

 

batchQC(dat=exprdata, batch=batch, condition=condition, 

report_file="batchqc_report.html", report_dir=".", 

report_option_binary="111111111", 

view_report=TRUE, interactive=TRUE, batchqc_output=TRUE) 
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• Must filter out 0-values from exprdata 
• Must remove samples with no $HistoGroup 
• Must downsample for visualization 
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• http://report.html 
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Fusion finding 

• Treehouse implementation of STAR-Fusion 

• Available on CGP 

• Ran on all available RNA-Seq WCDT samples 
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Nat Genet. 2017 Sep;49(9):1336-1345 

TMPRSS2-ERG occurs as a breakpoint in 29 of 95 Baseline samples 
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https://www.ncbi.nlm.nih.gov/pubmed/?term=TMPRSS2+ERG+fusion+coopts
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“Novel” breakpoint C15orf57-CBX3  

Junction Spanning Junction Spanning 

DTB-011_Baseline 3 1 DTB-090_Progression 3 0 

DTB-069_Baseline 4 1 DTB-102_Progression 4 0 

DTB-104_Baseline 3 0 DTB-194_Progression 9 9 

DTB-120_Baseline 3 1 

DTB-127_Baseline 4 2 

DTB-174_Baseline 13 6 

DTB-190_Baseline 3 1 

• CBX3 promotes colon cancer cell proliferation by CDK6 kinase 
• C15orf57 highly expressed in EBV transformed lymphocytes 
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