RNAseq pipeline example

Submit shell scripts

>gsub runSTAR INDEX.sh

1. Genome information and index

- fasta file
- index
- gtf-file

/data/projects/2020/AML_KLH/hg38/

annotation

runSTAR_INDEX. sh

#!/bin/sh
#$ -S /bin/sh
#$ -pe smp 16

#$ -cwd

#$ -V

#### Jobdescription at gstat
#$ -N STAR

#### Error Outputfile

#$ -e STAR.err

#$ -o STAR.log

#i### 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 gstat
#$ -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=.fastqg.gz

for files in /data/projects/2020/AML KLH/01 RAW/.*fastq.gz;
do

strstart=${#folder in}

strl=${#files}-S{#ff}-Sstrstart
filename=${files:$strstart:S$strl}

filename+="_ trimmed.fastqg.gz"
outfile=/data/projects/2020/AML KLH/01 TRIMMO/
outfile+=$filename

trimmomatic SE -trimlog trimlog -threads 10 $files S$Soutfile
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/@1 RAW/

| | ml40354_ngs_rna_targrna_rnaaccess_121_bm_fri_cdd+_20191112_1.clipped.fastg.gz
|| ml40354_ngs_rna_targrna_rnaaccess_121_brm_frl_cdd+_20191112_2.clipped fastq.gz
| | ml40354_ngs_rna_targrna_rnaaccess_121_bm_fr1_cd8+_20191112_1.clipped fastq.gz
| | ml40354_ngs_rna_targrna_rnaaccess_121_bm_fr1_cd8+_20191112_2.clipped.fastg.gz

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 vy

#working directory
folder="/data/projects/2020/AML _KLH/"
#input files

allfiles=$folder

allfiles+="01 RAW/*.clipped.fastqg.gz"
#output folder

outfolder=$folder

outfolder+="02 FASTQC/"

for files in $allfiles;

do

fastgce -t 40 -o Soutfolder $files
done

/data/projects/2020/AML_KLH/©2_ FASTQC/

n ml40354_ngs_rna_targrna_rnaaccess_121_bm_fr1_cdd+_20191112_1.clipped_fastgc.html

ml40354_ngs_rna_targrna_rnaaccess_121_bm_fr1_cdd+_20191112_1.clipped_fastqc.zip
n ml40354_ngs_rna_targrna_rnaaccess_121_bm_fri_cdd+_20191112_2.clipped_fastgqc.html

ml40354_ngs_rna_targrna_rnaaccess_121_bm_frl_cdd+_20191112_2.clipped_fastqc.zip



FASTQC Results

Quality scores across all bases (Sanger / llumina 1.9 encoding)
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4. Read Mapping (STAR Aligner)

/data/projects/2020/AML_KLH/@1 RAW/

| | ml40354_ngs_rna_targrna_rnaaccess_121_bm_fri_cdd+_20191112_1.clipped.fastg.gz
|| ml40354_ngs_rna_targrna_rnaaccess_121_brm_frl_cdd+_20191112_2.clipped fastq.gz
| | ml40354_ngs_rna_targrna_rnaaccess_121_bm_fr1_cd8+_20191112_1.clipped fastq.gz
| | ml40354_ngs_rna_targrna_rnaaccess_121_bm_fr1_cd8+_20191112_2.clipped.fastg.gz

runSTAR. sh

#!/bin/sh
#$ -S /bin/sh
#$ -pe smp 16

#$ -cwd

#$ -V

#### Jobdescription at gstat
#$ -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.fastqg.gz
fullnames=$folder

fullnames+="*"

fullnames+=$ff

for files in $fullnames;

do

strstart=${#folder}
strl=${#files}-S{#ff}-strstart
filename=S${files:$strstart:S$strl}
filename+="_"

STAR --runMode alignReads --runThreadN 16 --genomeDir /data/projects/2020/AML KLH/hg38/index --
readFilesIn $files ${files% 1l.clipped.fastq.gz} 2.clipped.fastq.gz --readFilesCommand zcat --
outFileNamePrefix $filename --outSAMtype BAM SortedByCoordinate --outReadsUnmapped Fastx

Done
/data/projects/2020/AML_KLH/@3_STAR_UCSC/

[ | ml40334_ngs_rna_targrna_rnaaccess_v07_pre_nr_cd8+_20200408_Aligned.sortedByCoord.out.bam



5. Read Counting (featureCounts)

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

[ | ml40354_ngs_rna_targrna_rnaaccess_v07_pre_nr_cdB+_20200408_Aligned.sortedByCoord.out.bam

runFEATURE_COUNTS. sh

#!/bin/sh
#$ -S /bin/sh
##### -pe smp 10

#$ -cwd

#S -V

#### Jobdescription at gstat
#$ -N FC

#### Error Outputfile

#$ -e FC.err

#$ -o FC.log

#### Resubmit

#$ -r vy

#working directory
folder="/data/projects/2020/AML_KLH/03_STAR UCSC/"
#input files

allfiles=$folder

ff="_.bam"

allfiles+="*"

allfiles+=Sff

gff file="/data/genomes/hg38/annotation/ucsc/hg38refGene.gtf"
for files in $allfiles;

do

strstart=${#folder}
strl=${#files}-${#ff}-$strstart
filename=${files:S$strstart:S$strl}
filename+="_count"

featureCounts -T 10 -t exon -s 2 -p -g gene id -0 -a $Sgff file -o S$filename $files
done

/data/projects/2020/AML_KLH/04_ FEATURE_COUNTS/

| | ml40354_ngs_rna_targrna_rnaaccess_v07_pre_nr_cd8+_20200408_Aligned.zortedByCoord.out_count.surmmary
@ ml40354_ngs_rna_targrna_rnaaccess_v07_pre_nr_cd®+_202004028_Aligned.sortedByCoord.out_count
| | ml40354_ngs_rna_targrna_rnaaccess_v07_pre_nr_cdd+_20200408_Aligned.sortedByCoord.out_count.summary
@ ml40354_ngs_rna_targrna_rnaaccess_v07_pre_nr_cdd+_20200402_Aligned.sortedByCoord.cut_count



6. Generate Count Matrix

targetsl.txt
FILENAME SBMPLE NAMES  DATE PAT SITE  TIME CELL RESPONSE PRIRS

m140354_1.out_count 17¢ bm pre cd4+ 176 BM PRE CD4 NR 20200408 176 B4 PRE co4 HR 1
nm140354_2.out_count 176_bm frl_cd4+ 176_BM FR1_CD4_NR 20200408 176 BM FR1 cD4 NR 1
m140354_3.out_count 176 pb pre cd4+ 176 PS FRE CD4 NR 20200408 176 P3 PRE cD4 NR 1

m140354 1.out_ count

# Program:featureCounts v2.0.0; Command:"featureCounts™ "-T
Geneid Chr Stcartc End Scrand Length fdatafproje
SLC35A3 chrl:;chrl;chrl;chrl;chrl;chrl;chrl;chrl;chrl;chrl;c
MFS5D14A chrl;chrl;chrl;chrl;chrl;chrl;chrl;chrl;chrl;chrl;c

REP7T chrl;chrl:;chrl;chrl:;chrl:;chrl;chrl:;chrl;chrl §5849
SASSe chrl;chrl:;chrl;chrl:;chrl;chrl;chrl;chrl;chrl:;chrl;c

get_matrix.R

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

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

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

FILES<-as.vector (FSFILENAME)

NAMES<-as.vector (FSNAME)

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

CHl1<-gsub (";.*","",as.vector (DF$Chr))
STR1<-gsub (";.*","",as.vector (DF$Strand))
STAl<-gsub (";.*","",as.vector (DF$Start))

ENDl<-gsub (".*;","",as.vector (DFSEnd))
Ll<-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
1)
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)), 1]
M<-data.frame (M, COUNTS=EF[1:28047,6]
}
names (M) <-c ("GENE", "CHR", "STRAND", "START", "END", "LENGTH", NAMES)
write.table (M, £ile="COUNT MATRIX.txt",sep="\t",quote=FALSE, row.names=FALSE)
N<-as.matrix (M[, 7:ncol (M) ])
K<-N/MSLENGTH
Vl<-apply (K,2,sum) /1000000
Kl<-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)

LOGTPM1l<-data.frame (M[,1:6],1log2 (K1+1))
names (LOGTPM1) <-names (M)
write.table (LOGTPM1, file="LOG2TPM1 MATRIX.txt",sep="\t",quote=FALSE, row.names=FALSE)



COUNT_MATRIX. txt

GENE CHR STREND START  END LENGTH 176 BM PRE_CD4 NR 176 _BM FR1_CD4_NR
B1BG  chrls - 58346806 58353499 1766 59 121 108 &9
B1BG-AS1 chrls  + 58351570 58355183 2130 33 29 22
AICF  chrlo - 50798409 50885675 9528 0 0 0 0
n2M chrlz - 9067708 9116228 5073 24 10 2 0 3 17
A2M-AS1 chrlz  + 9065177 9068055 2300 14 34 33 6z 78 58

TPM_MATRIX.txt

GENE CHR STRAND START END LENGTH 176_BM _PRE CD% NR 176_BM FR1_CD4_NR
B1BG chrls - 58346806 58353499 1766 2.27199352783967 2.!
A1BG-AS1 chrls  + 58351970 58355183 2130 0.627909322404516
AICF chrlo - 50799409 50885675 9529 o o o o
a2M chrl2 - SQORTTOAR Q911229 073 N_19173R3I44TRANZA2 0_0740899577L45573

LOG2TPM1_MATRIX.txt

[GENE CHR STRAND START  END LENGTH 176_BM PRE_CD4 NR 176_BM FR1_CD4_NR
R1BG  chrl® - 58346806 58353499 1766 1.71016989456241 1
B1BG-AS1 chrls  + 58351970 58355183 2130 0.703020341028779
RICF  chrl0o - 50799409 50885675 9529 0 0 0 0
nzM chrlz - 9067708 9116229 5073 0.253067515896414 0.103114827747412



