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High-Confidence Transcriptome Assembly 
Resurrects Large-scale Unstranded RNAs-seq
Data



Public data portal may include many errors due to 
analyzing unstranded RNA-seq data



Unstranded vs stranded RNA-seq
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Unstranded RNA-seq reads
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Problem 1.  Unstranded RNA-seq causes 
error-prone assembly
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From ENCODE RNA-seq data© 2017 All copyrights reserved by BIG Lab.
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Problem 1.  Unstranded RNA-seq causes error-
prone assembly



Problem 2.  Mis-annotations causes 
quantification errors
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• RPKM (~FPKM) = reads (fragment) per kilobases of exons per million 
mapped reads.

• 1 RPKM ~ 1 copy in a cell.

1kb in length

10 million mapped reads

(HeLa)0.8kb



Problem 3. Unstranded RNA-seq causes 
quantification errors
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Gene annotation and personal transcriptome projects 
produced large-scale unstranded RNA-seq datasets

• ENCODE/GENCODE (Science 2012, Genome Res. 2012)
• modENCODE (Science 2010)
• Human Body Map project (Gene Dev. 2012)
• Zebrafish lncRNA annotation (Cell 2012)
• Worm lncRNA annotation (Genome Res. 2012)
• MiTranscriptome (Nat. Genetics 2015)
• GTEx (Nat Genet. 2013)
• TCGA (https://cancergenome.nih.gov/)
• ICGC (https://icgc.org/)
• The human protein atlas (http://www.proteinatlas.org/)

.
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Probabilistic estimation of directions of 
unstranded reads
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Training k-order Markov chain Prediction of strand



Antisense-overlapped reads benefited 
from strand prediction
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Strand prediction benefits the 
quantification
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Exon-junction and boundary updates of 
transfrags
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Co-assembly improves the quality of 
transcriptome maps
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CAFE: Co-Assembly Followed by End-
correction
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CAFE helps us reconstruct precise full-length 
transcriptomes
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BIGTranscriptome from large-scale public 
RNA-seq data
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High-confidence BIGTranscriptome comparable 
to a long-read method
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BIGTranscriptome includes known and 
novel lncRNAs
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High-confidence noncoding transcriptome 
map leads to better downstream analyses
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BIGTranscriptome-ST from large-scale 
personal RNA-seq data
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http://big.hanyang.ac.kr/CAFE
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BIGLab
• http://big.hanyang.ac.kr
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Strand-specific evaluation of transcriptome maps
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