
 
RNAseq pipeline example 
 
Submit shell scripts 
 
>qsub runSTAR_INDEX.sh 

 
1. Genome information and index 
 
- fasta file 
- index 
- gtf-file 
 
 
/data/projects/2020/AML_KLH/hg38/ 
 

 

 

runSTAR_INDEX.sh 

#!/bin/sh 

#$ -S /bin/sh 

#$ -pe smp 16 

#$ -cwd 

#$ -V 

#### Jobdescription at qstat 

#$ -N STAR 

#### Error Outputfile 

#$ -e STAR.err 

#$ -o STAR.log 

#### Resubmit 

#$ -r y 

STAR --runMode genomeGenerate --runThreadN 16 --genomeDir /data/projects/2020/AML_KLH/hg38/index/ 

--genomeFastaFiles /data/projects/2020/AML_KLH/hg38/fasta/hg38_o.fa --sjdbGTFfile 

/data/projects/2020/AML_KLH/hg38/annotation/hg38refGene_o.gtf --sjdbOverhang 100 

Done 

 

 

 

 

  



2. Trimming (Trimmomatic) optional 
 

runTRIMMOMATIC.sh 
 

#!/bin/sh 

#$ -S /bin/sh 

#$ -pe smp 10 

#$ -cwd 

#$ -V 

#### Jobdescription at qstat 

#$ -N TRIMMO 

#### Error Outputfile 

#$ -e TRIMMO.err 

#$ -o TRIMMO.log 

#### Resubmit 

#$ -r y 

#get files 

folder_in=/data/projects/2020/AML_KLH/01_RAW/ 
 

ff=.fastq.gz 

for files in /data/projects/2020/AML_KLH/01_RAW/.*fastq.gz; 

do 

strstart=${#folder_in} 

strl=${#files}-${#ff}-$strstart 

filename=${files:$strstart:$strl}  

filename+="_trimmed.fastq.gz" 

outfile=/data/projects/2020/AML_KLH/01_TRIMMO/ 

outfile+=$filename 

trimmomatic SE -trimlog trimlog -threads 10 $files $outfile 

ILLUMINACLIP:TRUESEQ_adapters.fa:2:30:10 CROP:50 LEADING:3 TRAILING:3 SLIDINGWINDOW:4:15 

MINLEN:36 

done  

 
  



3. Sequencing quality (FASTQC) 
 
/data/projects/2020/AML_KLH/01_RAW/ 
 

 
 
runFASTQC.sh 
 
#!/bin/sh 

#$ -S /bin/sh 

#$ -pe smp 40 

#$ -cwd 

#$ -V 

#### Jobname 

#$ -N FASTQC 

#### Error Outputfile 

#$ -e FASTQC.err 

#$ -o FASTQC.log 

#### Resubmit 

#$ -r y 

#working directory 

folder="/data/projects/2020/AML_KLH/" 

#input files 

allfiles=$folder 

allfiles+="01_RAW/*.clipped.fastq.gz" 

#output folder 

outfolder=$folder 

outfolder+="02_FASTQC/" 

for files in $allfiles; 

do 

fastqc -t 40 -o $outfolder $files 

done 

 

/data/projects/2020/AML_KLH/02_FASTQC/ 
 

  



FASTQC Results 

 

 

  

 

 

  



4. Read Mapping (STAR Aligner) 
 
/data/projects/2020/AML_KLH/01_RAW/ 
 

 
 
runSTAR.sh 
 

#!/bin/sh 

#$ -S /bin/sh 

#$ -pe smp 16 

#$ -cwd 

#$ -V 

#### Jobdescription at qstat 

#$ -N STAR 

#### Error Outputfile 

#$ -e STAR.err 

#$ -o STAR.log 

#### Resubmit 

#$ -r y 

#input folder 

folder=/data/projects/2020/AML_KLH/01_RAW/ 

ff=_1.clipped.fastq.gz 

fullnames=$folder 

fullnames+="*" 

fullnames+=$ff 

for files in $fullnames; 

do 

strstart=${#folder} 

strl=${#files}-${#ff}-strstart 

filename=${files:$strstart:$strl} 

filename+="_" 

  

STAR --runMode alignReads --runThreadN 16 --genomeDir /data/projects/2020/AML_KLH/hg38/index --

readFilesIn $files ${files%_1.clipped.fastq.gz}_2.clipped.fastq.gz --readFilesCommand zcat --

outFileNamePrefix $filename --outSAMtype BAM SortedByCoordinate --outReadsUnmapped Fastx 

 

Done 

 
/data/projects/2020/AML_KLH/03_STAR_UCSC/ 
 

 

 

 

 

 

 

 

 



5. Read Counting (featureCounts) 
 

 

/data/projects/2020/AML_KLH/03_STAR_UCSC/ 
 

 

 

runFEATURE_COUNTS.sh 
 
#!/bin/sh 

#$ -S /bin/sh 

##### -pe smp 10 

#$ -cwd 

#$ -V 

#### Jobdescription at qstat 

#$ -N FC 

#### Error Outputfile 

#$ -e FC.err 

#$ -o FC.log 

#### Resubmit 

#$ -r y 

#working directory 

folder="/data/projects/2020/AML_KLH/03_STAR_UCSC/" 

#input files 

allfiles=$folder 

ff=".bam" 

allfiles+="*" 

allfiles+=$ff 

gff_file="/data/genomes/hg38/annotation/ucsc/hg38refGene.gtf" 

for files in $allfiles; 

do 

strstart=${#folder} 

strl=${#files}-${#ff}-$strstart 

filename=${files:$strstart:$strl} 

filename+="_count" 

featureCounts -T 10 -t exon -s 2 -p -g gene_id -O -a $gff_file -o $filename $files 

done 

 

/data/projects/2020/AML_KLH/04_FEATURE_COUNTS/ 
 

 

 

 

 

 

 

 



6. Generate Count Matrix 
 
targets1.txt 
 

 

 
 

 

m140354_1.out_count 
 

 
 

 

 

get_matrix.R 
 
C<-read.table("targets1.txt", header=TRUE,  sep="\t", check.names="FALSE") 

F<-C 

indpb<-which(F$SITE=="PB") 

indbm<-which(F$SITE=="BM") 

FILES<-as.vector(F$FILENAME) 

NAMES<-as.vector(F$NAME) 

D<-read.table(FILES[1],header=TRUE,sep="\t", check.names="FALSE", row.names=1) 

DF<-D[ order(row.names(D)), ] 

CH1<-gsub(";.*","",as.vector(DF$Chr)) 

STR1<-gsub(";.*","",as.vector(DF$Strand)) 

STA1<-gsub(";.*","",as.vector(DF$Start)) 

END1<-gsub(".*;","",as.vector(DF$End)) 

L1<-as.vector(DF$Length) 

M<-data.frame(GENE=row.names(DF)[1:28047],CHR=CH1[1:28047], 

STRAND=STR1[1:28047],START=STA1[1:28047],END=END1[1:28047],LENGTH=L1[1:28047],COUNTS=DF[1:28047,6

]) 

for (i in 2:length(FILES)) { 

 E<-read.table(FILES[i], header=TRUE,  sep="\t", check.names=   "FALSE", row.names=1) 

 EF<-E[order(row.names(E)), ] 

 M<-data.frame(M,COUNTS=EF[1:28047,6]) 

} 

names(M)<-c("GENE","CHR","STRAND","START","END","LENGTH", NAMES) 

write.table(M,file="COUNT_MATRIX.txt",sep="\t",quote=FALSE, row.names=FALSE) 

N<-as.matrix(M[,7:ncol(M)]) 

K<-N/M$LENGTH 

V1<-apply(K,2,sum)/1000000 

K1<-t(t(K)/V1) 

V2<-apply(K1,2,sum) 

 

TPM<-data.frame(M[,1:6],K1) 

names(TPM)<-names(M) 

write.table(TPM,file="TPM_MATRIX.txt",sep="\t",quote=FALSE, row.names=FALSE) 

 

LOGTPM1<-data.frame(M[,1:6],log2(K1+1)) 

names(LOGTPM1)<-names(M) 

write.table(LOGTPM1,file="LOG2TPM1_MATRIX.txt",sep="\t",quote=FALSE, row.names=FALSE) 

 

 



 

COUNT_MATRIX.txt 
 

 
 
TPM_MATRIX.txt 
 

 
 

LOG2TPM1_MATRIX.txt 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


