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Basic Shell Commands
S e

$ cd [User Folder]
$ mkdir sessionl2
$ cd sessionl2




Basic Shell Commands

[biguser@R440 sessionll]$ time

real Omb . 000s
user OmO .000s
SYys OmO . 0O0s

$ time python [script]

[biguser@R440 sessionl2]$ time python cpg.py short.fa > $(date '+%Y-%m-%d').log

OmO.194s
Om@.110s
OmO . 095s
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$ date # Current time and date

[biguser@440 sessionll]$ date

Mon Nov 13 16:30:33 KST 2023

$ date “+%F %r’ # %F : YYYY-MM-DD
# %r : 12 hour format

[biguser@R440 sessionll]s$ date "+%F %r'
2023-11-13 04:31:27 PM

$ date “+%Y-%m-%d’ # YYYY-MM-DD (same as%F)

[biguser@R440 sessionll]$ date "+%Y-%m-%d’

2023-11-13



Basic Shell Commands
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$ time python [script] > $(date “+%Y-%m-%d’).log

[biguser@R440 sessionl2]$ time python cpg.py short.fa > $(date "+%Y-%m-%d').log

Om0.194s
OmO.110s
OmO.095s




Code 15.1

CPY.Py
_

import sys
import re

win = 500
step = 10

seq =

input_file = sys.argv[1]

for line in open(input_file):
if not re.search('>", line):
line = line.rstrip()
seq = seq + line

print('pos\tcpg\tcg_ratio\tcg obs_exp")

for i in range(@, len(seq) - win+l, step): cg CG ratio
len(testseq) --» Observed ratio
testseq = seq[i:i + win] C 57
c = float(testseq.count('C")) X . .
g = float(testseq.count('G")) len(testseq) ~ len(testseq) """ Expected ratio
cg = float(testseq.count('CG"))
cg ratio = (c + g) * 100 / len(testseq) C ratio G ratio

cg obs_exp = cg * len(testseq) / (c * g)

pos = i + win / 2
if cg_ratio >= 55 and cg_obs_exp >= ©.65:

print(str(pos)+ '\t'+ "1"+ '\t'+ str(cg_ratio)+'\t'+ str(cg_obs_exp))
else:

print(str(pos)+ '\t'+ "0"+ '\t'+ str(cg_ratio)+'\t'+ str(cg_obs_exp))



Code 15.1

CPY.Py
_

$ cp /home/biguser/tutor/sessionl2/short.fa .
$ python cpg.py short.fa > cpg.short.out
$ less cpg.short.out

cg_ratio cg_obs_exp
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Visualization of CPG landscape with R
I

$ cp /home/biguser/tutor/Weekl2/cpg_short.r .
$ vi cpg_short.r

# plot the relults of cpg island prediction

# define some colours
rgb <- c("#000000", "#EG9F00", "#56B4E9", "#O0Q9E73",
"#FOE442", "#0072B2", "#D55EQ0", "#CC?SA?"E

# read file being output from Perl script
data <- read.table("cpg_short.out", sep = "\t", header = TRUE)

# Specify the number of lines of margin to the four sides
# of the plot. In this case we want to make room for text
# at the right axis.

pdf("cpg_plot.pdf")
par(mar = c(5, 4, 4, 5) + 0.1)

# make first plot, which is empty
plot(dataspos, data$cg_obs_exp, type = "n", xaxt = "n",

yaxt = "n", xlab = "", ylab = "")

# plot lines to indicate where CpG islands are predicted
for (1 in l:length(data$pos)) {
11 (datas$cpg[i] == 1) {
lines(c(dataspos[i], datas$pos[i]), c(@, 1), col = rgh[2])
} .



Visualization of CPG landscape with R
—r

# before another plot, prevent R from clearing
# the graphics device
par(new = TRUE)

# make second plot with the cg_obs_exp data
plot(dataspos, data$cg_obs_exp, type = "1", main
xlab = "Position", ylab = "CpG ohs/exp", col

"CpG island prediction”,
rgb[7])

# print legend
legend (7000, 0.9, c("CG ratio"”, "CpG obs/exp"), col = c(rgb[6],
rgb[7]), lwd = 2)

par(new = TRUE)

# make third plot
plot(dataspos, data$cg_ratio, type = "1", xaxt = "n",
yaxt = "n", xlab = "", ylab = "", col = rgb[6])

# print ticks for the 2nd y axis
axis(4)

# print text to 2nd y axis
mtext("CpG ratio"”, side = 4, line = 3)
dev.offfl)



Visualization of CPG landscape with R
—r

$ Rscript cpg_short.r

CpG island prediction

cpg_plot.pdf
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Visualization of CPG landscape with R
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cp /home/biguser/tutor/sessionl2/chr4_region.fa .
python cpg.py chr4_region.fa > cpg_chr4.out

cp /home/biguser/tutor/sessionl2/cpg_chr4.r .

cp /home/biguser/tutor/sessionl2/chr4_annotation.txt .
less -S chr4_annotation.txt

H A A BN

chr name category beg end z strand none gene_id

chrd hg19_knownGene exon 72053003 72053118 0.000000 + gene_id "uc003hfy.2"; transcript_id "uc0@3hfy.2";
chrd hgl9_knownGene exon 72102293 72102366 0.000000 + gene_id "uc@03hfy.2 transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72120937 72121116 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72205087 72205222 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc0@3hfy.2";
chrd hgl9_knownGene exon 72215629 72215789 0.000000 + gene_id "uc@03hfy.2 transcript_id "uc@03hfy.2";
chrd hgl9_knownGene exon 72222725 72222904 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72263294 72263370 0.000000 + gene_id "uc003hfy.2"; transcript_id "uc0@3hfy.2";
chrd hg19_knownGene exon 72306333 72306490 0.000000 + gene_id "uc003hfy.2"; transcript_id "uc0@3hfy.2";
chrd hgl9_knownGene exon 72313363 72313450 0.000000 + gene_id "uc@03hfy.2 transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72316106 72316260 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72316905 72317018 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc0@3hfy.2";
chrd hgl9_knownGene exon 72319212 72319386 0.000000 + gene_id "uc@03hfy.2 transcript_id "uc@03hfy.2";
chrd hgl9_knownGene exon 72332161 72332294 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72338416 72338687 0.000000 + gene_id "uc003hfy.2"; transcript_id "uc0@3hfy.2";
chrd hg19_knownGene exon 72352665 72352735 0.000000 + gene_id "uc003hfy.2"; transcript_id "uc0@3hfy.2";
chrd hgl9_knownGene exon 72363218 72363409 0.000000 + gene_id "uc@03hfy.2 transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72397779 72397892 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72399944 72400105 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc0@3hfy.2";
chrd hgl9_knownGene exon 72412067 72412245 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc@@3hfy.2";
chrd hgl9_knownGene exon 72413365 72413437 0.000000 + gene_id "uc@03hfy.2"; transcript_id "uc@@3hfy.2";
chrd hg19_knownGene exon 72420857 72420925 0.000000 + gene_id "uc003hfy.2"; transcript_id "uc0@3hfy.2";



Visualization of CPG landscape with R
I

Step 1: CpG
island plot

$ vi cpg chrd.r

I plot the results of CpG island prediction

#define some rgb colours
rgb <- c("#000000", "#EGSFOO", "#56B4ES", "#OO9E73",
"#FOE442", "#0072B2", "#DS55EQ0", "#CCTSAT")

# read data which is output of Perl script
data <- read.table("cpg chrd4.out", sep = "\t", header = TRUE)

# make an emtpy plot
plot(0, type = "n", xlim = ¢(72009075, 72009075 +
1520980), ylim = c(1.6, 2.3), xlab = "Position", ylab = "",

yaxt = "n", main = "CpG island prediction")

# plot the predicted CpG islands
for (i in l:length(data$pos)) {
1T (datascpg[i] == 1) {
# convert the position numbers to chromosomal positions
data$pos[i] <- data$pos[i] + 72009075
#print (data$pos[i])
lines(c(data$pos[i], data$pos[i]), c(1.7, 1.8), col = rgb[7])

} :



Visualization of CPG landscape with R

Step 2 Gene # Read file with chr4:72,009,075-73,530,562 region

t t | t # annotation. This information was obtained with
structure p 0 # the Table Browser of the UCSC browser

annot <- read.table("chr4_annotation.txt", sep = "\t",
header = TRUE)

color =- 1
prevname <- ""

lines <- length(annot$chr) # number of lines in the annotation file
for (1 1in (l:lines)) {

1t (annot$category[i] == "exon") {
# if we consider an exon

# if it a different gene as compared to the previous line,
T e e e # change the colour

col = NA, border = NULL, Ity = par("lty"), Ilwd = par(Twd"), ..}

Fect( : plot region 2101 2 RN E 12IE B4

1T (annot$gene_id[i] != prevname) {
W e e color <- color + 1
4 :dl,lnslly U HEo Y e }
ybottom : AP2fE k4 =1 . .
col A1l g 43 angle LI {151 757 prevhame <- annot$gene id[i]
border : APZ 2| EIF2] My (Lh4 23, default=45) -

main : plet2| X<, 018,

# draw rectangles for the exons

I rect(annot$beg[i], 1.9, annot$end[i], 2.1, border = rgb[color],
col = rgb[color])



Visualization of CPG landscape with R
—r

Step 2: Gene 17 (annot$category[i] == "trans") {
# to identify the end points of transcripts
StrUCture plOt lines(c(annot$beg[i], annot$end[i]), c(2, 2), col = "grey",
w = 2)
direction <- annot$strand[i]
if (direction == "+") {
dir =- 2
}
if (direction == "-") {
dir =- 1
}

# print arrows to indicate the location
# and direction of transcript

arrows (annotsbeg[i], 1.85, annot%$end[i], 1.85, col = "grey",
code = dir, lw = 5, length = 0.1)

}

# print names of genes (this information
# can not be extracted from the

# chrd_annotation.txt file)

text (72009075 + 2e+05, 2.2, "SLC4A4")
text (72009075 + 610000, 2.2, "GC")

text (72009075 + 950000, 2.2, "NPFFR2")
fext (72009075 + 1300000, 2.2, "ADAMTS3")



Visualization of CPG landscape with R
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$ Rscript cpg chr4.r

« biglab - kyoungwoo@biglab-master:~/lecture/2016-1/computaticnal_biology, pter13 - Xshell 5
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Visualization of CPG landscape with R

chrd_annotation.tt
[ chra_regicn fa

[ cpg.pl

cpg.py

[T cpg_chra. out

X cpg_chrd. pdf

[ cpg_chrar
Ticpg plot pdf}
[ cpg_shortout
[ cpg_shortr
desktop.ini

[ exer1s.1.pl

exer15.1.py
[ exer15.2.p1
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Visualization of CPG landscape with R

I S
cpg_chrd.pdf

CpG island prediction
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Assignment
N =

= In the output from Code 15.1 there is a “1” in the second column in the
case that the position is part of a CpG island. Design a python script that
uses the output file “cpg_chr4.out” and prints the begin and end
positions of the different CpG islands. For instance, the first CpG island
that should be printed is 43070-44360

=-23510f CpG island2| A|Zf 1}

« cpg_chrd.out?| coumn2#H 0/1 HEE
AEE FolotM K.

= position2 = &5t python 2

« A ME 7|8t 11/26 Sunday 23:59 @ LMS
« Aot At SiE AEO| ANE WX 5 YO HEEFZED FO2N
=0 EX] 7)), ZEOf ot &H 7HERS| 2
QE MAHES nFAL St 0|2 HAOZ H|E(e.g. 125X+ 2023123456_AUTH Q)
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