TSS Analysis

After obtaining the mapped read frequency csv files, following processes can be done. 

1. Transfer the csv file of read-head (RH) frequency csv file
Perl script:  getRHfreq.pl  
-read frequency csv file
-output: RH frequency csv file
-strand, p: plus strand, m: minus strand
Read length is 50bp, which can be set in script.


2. Extract putative TSS segments 
R script: extractTSS.r
-data from RH frequency csv file
-output: data with TSS segment information

3. Compute confidence interval for TSSs  
R script: ciTEST_p.r (for plus strand), ciTEST_m.r (for minus strand)
-data come from extractTSS.r
-output: a txt file including the TSS location, CI and CI length

Command example:
---------------------------------------------------------------------------------------------------
# Transfer the csv file of read-head (RH) frequency csv file

getRHfreq.pl chr2_plus_strand.csv C2_p.csv p
getRHfreq.pl chr2_minus_strand.csv C2_m.csv m
getRHfreq.pl chr3_plus_strand.csv C3_p.csv p
getRHfreq.pl chr3_minus_strand.csv C3_m.csv m
getRHfreq.pl chr4_plus_strand.csv C4_p.csv p
getRHfreq.pl chr4_minus_strand.csv C4_m.csv m
getRHfreq.pl chr5_plus_strand.csv C5_p.csv p
getRHfreq.pl chr5_minus_strand.csv C5_m.csv m
getRHfreq.pl chr6_plus_strand.csv C6_p.csv p
getRHfreq.pl chr6_minus_strand.csv C6_m.csv m
getRHfreq.pl chr7_plus_strand.csv C7_p.csv p
getRHfreq.pl chr7_minus_strand.csv C7_m.csv m
getRHfreq.pl chr8_plus_strand.csv C8_p.csv p
getRHfreq.pl chr8_minus_strand.csv C8_m.csv m
---------------------------------------------------------------------------------------------------
# Extract putative TSS segments

c1m=scan("C1_m.csv")
c1p=scan("C1_p.csv")
c1=list(p=c1p,m=c1m)
c1ts=extractTSS(c1)

c2m=scan("C2_m.csv")
c2p=scan("C2_p.csv")
c2=list(p=c2p,m=c2m)
c2ts=extractTSS(c2)
…

#save data to file
save(c1,c1ts,file="c1tss.RData")
save(c2,c2ts,file="c1tss.RData")
…
---------------------------------------------------------------------------------------------------
#Compute confidence interval for TSSs  

c1p.ci=ciTestp(c1ts,"out_c1p.txt")
c1m.ci=ciTestm(c1ts,"out_c1m.txt")

c2p.ci=ciTestp(c2ts,"out_c2p.txt")
c2m.ci=ciTestm(c2ts,"out_c2m.txt")
…
---------------------------------------------------------------------------------------------------
#draw TSS peak boxplot for 4 chromosome

c1.peak=c(c1ts$peak$p,c1ts$peak$m)
c2.peak=c(c2ts$peak$p,c2ts$peak$m)
c3.peak=c(c3ts$peak$p,c3ts$peak$m)
c4.peak=c(c4ts$peak$p,c4ts$peak$m)

boxplot(c1.peak,c2.peak,c3.peak,c4.peak,log='y',range=3,
border = 'dark blue', col = 'light blue',
xlab='Chromosomes',ylab='Frequency of peak',
main='Boxplot of peak frequency for chrommosomes')
axis(1,at=c(1,2,3,4),label=c('C1','C2','C3','C4'))
axis(2,at=seq(0,100000,length=2000))
---------------------------------------------------------------------------------------------------
#plot TSS segments

par(mfrow=c(3,1))  #plot in the same figure
peak=427946
x1=(peak-60):(peak+60)
plot(x1,c2p[x1],type='s',col='blue',xlab='Position',ylab='Frequency',main='CI length=0.193bp')

peak=242801
x1=(peak-60):(peak+60)
plot(x1,c2p[x1],type='s',col='blue',xlab='Position',ylab='Frequency',main='CI length=2.066bp')

peak=582239
x1=(peak-60):(peak+60)
plot(x1,c2p[x1],type='s',col='blue',xlab='Position',ylab='Frequency',main='CI length=4.412bp') 
---------------------------------------------------------------------------------------------------



Adjust TSS location

1. Adjust TSS location based on CADRE and GenBank annotation files (for one chromosome)
Perl script: adjustTSS.pl
-CADRE annotation file (one chromosome)
-GenBank annotation file (one chromosome)
-TSS BED file (one chromosome)
-output: adjusted TSS BED file


2. Adjust TSS location based on old and new chromosome coordinate files
Perl script: getasm.pl
-new coordinate file
-old coordinate file
-a temp file for adjusting TSS (called oldlist.csv)
Perl script: adjustTSS1.pl
-temp file from getasm.pl (oldlist.csv)
-TSS BED file for a chromosome
-output: adjusted TSS BED file

Command example:
---------------------------------------------------------------------------------------------------
# Adjust TSS location based on CADRE and GenBank annotation files

perl adjustTSS.pl CADRE1 GB1.txt tss_c1.bed Xtss_c1.bed
perl adjustTSS.pl CADRE2 GB2.txt tss_c2.bed Xtss_c2.bed
perl adjustTSS.pl CADRE3 GB3.txt tss_c3.bed Xtss_c3.bed
perl adjustTSS.pl CADRE4 GB4.txt tss_c4.bed Xtss_c4.bed
perl adjustTSS.pl CADRE5 GB5.txt tss_c5.bed Xtss_c5.bed
perl adjustTSS.pl CADRE6 GB6.txt tss_c6.bed Xtss_c6.bed
perl adjustTSS.pl CADRE7 GB7.txt tss_c7.bed Xtss_c7.bed
perl adjustTSS.pl CADRE8 GB8.txt tss_c8.bed Xtss_c8.bed

cat Xtss_c1.bed Xtss_c2.bed Xtss_c3.bed Xtss_c4.bed Xtss_c5.bed Xtss_c6.bed Xtss_c7.bed Xtss_c8.bed  >XTSS.bed

---------------------------------------------------------------------------------------------------
# Adjust TSS location based on old and new chromosome coordinate files

perl getasm.pl asm_new asm_old oldlist

perl adjustTSS1.pl 1 oldlist.csv tss_c1.bed Ytss_c1.bed
perl adjustTSS1.pl 2 oldlist.csv tss_c2.bed Ytss_c2.bed
perl adjustTSS1.pl 3 oldlist.csv tss_c3.bed Ytss_c3.bed
perl adjustTSS1.pl 4 oldlist.csv tss_c4.bed Ytss_c4.bed
perl adjustTSS1.pl 5 oldlist.csv tss_c5.bed Ytss_c5.bed
perl adjustTSS1.pl 6 oldlist.csv tss_c6.bed Ytss_c6.bed
perl adjustTSS1.pl 7 oldlist.csv tss_c7.bed Ytss_c7.bed
perl adjustTSS1.pl 8 oldlist.csv tss_c8.bed Ytss_c8.bed

cat Ytss_c1.bed Ytss_c2.bed Ytss_c3.bed Ytss_c4.bed Ytss_c5.bed Ytss_c6.bed Ytss_c7.bed Ytss_c8.bed  >YTSS.bed

