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RNA-Seq



RNA-Seq
2cells_1.fastq 

https://www.ebi.ac.uk/training/online/
course/ebi-next-generation-sequencing-

practical-course/rna-sequencing/rna-seq-
analysis-transcriptome

https://www.ebi.ac.uk/training/online/course/ebi-next-generation-sequencing-practical-course/rna-sequencing/rna-seq-analysis-transcriptome


Main RNA-Seq Analysis Problems

RNA-Seq

Reads Mapping 

Differential expressed gene calling 

Transcript expression profiling 

Isoform inference



–Yiying Lang

“Before starting analyze, 

know your data first”



Quality Control —- FastQC
http://www.bioinformatics.babraham.ac.uk/projects/download.html#fastqc

http://www.bioinformatics.babraham.ac.uk/projects/download.html#fastqc


Quality Control —- FastQC

Per Base Sequence Quality 

Per Base Sequence Count 

Per Base N Content 

Duplicate Sequence
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Sequence Depth and Coverage

Sequence Depth = total number of bases generated
size of genome

Sequence Depth =  5X redundancy means on average each base has 
been read by 5 sequences . 

GOOD: 10~15X

=
size of genome

(number of reads) x (average read length)



Bowtie, TopHat

• mapping reads to genome 

• TopHat uses Bowtie 

• Bowtie: DNA-Seq (ChIP-seq …) 

• TopHat: RNA-Seq —— Alternative Splicing 

• Bowtie1 reads length <= 50bp 

• Bowtie2 reads length >= 50bp



The data we use
In the .zip file: 6 folders and 1 pdf

cuffdiff, cufflinks,tophat are the folders of result.
What do we use to generate these 3 results?

data

genome

annotation



 TopHat

build index
bowtie2-build Danio_rerio.Zv9.66.dna.fa ../test/index/ZV9



TopHat

run TopHat

tophat2 -o test/tophat2 test/index/ZV9 data/2cells_1.fastq 
data/2cells_2.fastq



TopHat

run TopHat

tophat2 -o test/tophat2 test/index/ZV9 data/2cells_1.fastq 
data/2cells_2.fastq

output path



TopHat

run TopHat

tophat2 -o test/tophat2 test/index/ZV9 data/2cells_1.fastq 
data/2cells_2.fastq

bowtie index



TopHat

run TopHat

tophat2 -o test/tophat2 test/index/ZV9 data/2cells_1.fastq 
data/2cells_2.fastq

data



TopHat



TopHat

accepted_hits.bam 
align_summary.txt 
deletions.bed 
insertions.bed 
junction.bed 
prep_reads.info 
unmapped.bam 
logs/



TopHat

accepted_hits.bam 
align_summary.txt 
deletions.bed 
insertions.bed 
junction.bed 
prep_reads.info 
unmapped.bam 
logs/

Cufflinks



Cufflinks — Assembly reads to transcripts



Cufflinks

cufflinks -o cufflinks tophat2/accepted_hits.bam



Cufflinks

Results: 
genes.fpm_tracking

isoforms.fpkm_tracking  

skipped.gtf  

transcripts.gtf




Cufflinks

transcripts.txt



Cufflinks
http://cole-trapnell-lab.github.io/cufflinks/cufflinks/index.html

-g using a gtf file 
as guide



Cuffmerge

cuff merge [options] * <assembly_GTF_list.txt>
create assembly_list.txt first

cuffmerge -o cuffmerge/ assembly_list.txt



Cuffdiff
cuffdiff -o cuffdiff/ cuffmerge/merged.gtf   
-b ../genome/Danio_rerio.Zv9.66.dna.fa    
../tophat/ZV9_2cells/accepted_hits.bam ../tophat/ZV9_6h/
accepted_hits.bam



Cuffdiff

come from coffmerge

cuffdiff -o cuffdiff/ cuffmerge/merged.gtf   
-b ../genome/Danio_rerio.Zv9.66.dna.fa     
../tophat/ZV9_2cells/accepted_hits.bam ../tophat/ZV9_6h/
accepted_hits.bam



Cuffdiff
cuffdiff -o cuffdiff/ cuffmerge/merged.gtf   
-b ../genome/Danio_rerio.Zv9.66.dna.fa    
../tophat/ZV9_2cells/accepted_hits.bam ../tophat/ZV9_6h/
accepted_hits.bam

the genome



Cuffdiff

come from TopHat2

cuffdiff -o cuffdiff/ cuffmerge/merged.gtf   
-b ../genome/Danio_rerio.Zv9.66.dna.fa    
../tophat/ZV9_2cells/accepted_hits.bam ../tophat/ZV9_6h/
accepted_hits.bam



Cuffdiff

It’s your time to play.


