Unix command-line tools —
Part 2

Gladstone Institutes

Leandro Lima

Bioinformatics Core
Institute of Data Science and Biotechnology

Finkbeiner Lab

Center for Systems and Therapeutics

August 5, 2021



cd ~
mkdir command_line_workshop
cd command_line_workshop

curl -OL https://qgithub.com/gladstone-institutes/Bioinformatics-
Workshops/raw/master/intro-unix-command-line/data.tar.qz

tar -xvzf data.tar.gz


https://github.com/gladstone-institutes/Bioinformatics-Workshops/raw/master/intro-unix-command-line/data.tar.gz

tar - archiving

Create an archive:

tar -cvf newfile.tar filel file2 dirl dir2
tar -cvf BLs.tar bla.txt ble.txt blo.txt

tar -cvzf BLs.tar.gz bla.txt ble.txt blo.txt

Parameters: c (create), v (verbose), z (gzip), f (file)



tar - archiving

Extract from an archive:
tar -xvzf data.tar.gz

tar -xvjf XHMM results.tar.bz2

Parameters: x (extract), v (verbose), f (file),
z (9zip), j (bzip2)



Let’s move the data to the server

ssh -t <user>@server 'command’

Example:
ssh -t leandrolima@fb-bio-computelOl.gladstone.internal 'ls workshop2021'’

fbio=leandrolima@fb-bio-computel0l.gladstone.internal
ssh -t $fbio 'ls ~/workshop2021'

ssh -t $fbio 'mkdir ~/workshop2021'

ssh -t $fbio 'touch ~/workshop2021/ok.txt’

scp data.tar.gz $fbio:~/workshop2021



screen - keeping sessions active

Screen

Ctrl+a
Ctrl+a
Ctrl+a
Ctrl+a
Ctrl+a

sScreen
Screen

Screen

—-S <session name> :create a new session with a given name

. create a new window

: go to the previous window
. go to the next window

. kill the current window

AR ~ B " 0

: detach session

-r :resume a session
-r <name> :resume <name> session
-rD <name> :resume a session (if necessary, detach it first)



screen — other important commands

Ctrl+a 0-9 : go to a specific window
Ctrl+a [ : enter scroll mode
Ctrl+a Ctrl+\ : kill all windows and terminate screen

To see more: man screen



less - file visualization

less VCP. txt

e Use arrows («—1—]) to navigate the file
e Type / to search

less -S VCP. txt



df - report file system disk space usage

df -h: human-readable



du - estimate file space usage

du -h : human-readable



In - make links (pointers) of files
(it's good to avoid multiple copies)

echo test > test.txt # new file

# hard links keep the same if the original

# files are removed
l1n test.txt hard. txt

# symbolic links break if the original
# files are removed
ln -s test.txt symbolic. txt



testing links

echo "hard" >> hard. txt

echo "symbolic" >> symbolic. txt
head hard.txt symbolic. txt
head test. txt

rm test. txt

head hard.txt symbolic. txt



file slicing - head, tail, cut




head - first lines

$# first 20 lines
head —n 20 ATXNZ2. txt

# all lines, excluding last 2
# (on Linux, not Mac)
head -n -2 ATXN2. txt



tail - last lines

# last 20 lines
tail -n 20 ATXN2.txt

# last lines, starting from line 2
tail -n +2 ATXN2. txt



cut - get specific columns of file

# fields 1 to 3, 5 and 6
cut -f 1-3,5,6 ATXN2.txt

# other examples

cut -f1,2 -d, var counts.csv §# delimiter = comma

# other delimiters: space, semi-colon, etc.
cut -4d' ' -f1-2 ..
cut -4';' -£5,7,9 ..



Using "|" (pipe) to join commands

cut -f 1-3,5,6 TBKl.txt | head -n 5
cut -f 1-3,5,6 UNC13A.txt | less

tail -n +2 OPTN.txt | cut -£f3 | sort | uniqg -c



column - columnate lists

# using white spaces to separate
# and £fill columns
column -t # print columns

column -s # choose separator

cut -fl-3 -d, var counts.csv |
column -t -s,



sort - sort lines of text files

sort file. txt

sort -k :choose specific field
sort -n :numeric-sort

sort -r . reverse

# Exercise: show 3 first columns of
# ATXN2.txt and sort by 3rd column



uniqg - report or filter out repeated lines in a file

cut -£f3 ATXN2.txt | sort | uniq

# reporting counts of each line
cut -f3 ATXN2.txt | sort | uniqgq -c

# Exercise: find the most common wvariant
# annotation (column 3) in ATXN2.txt



wc - word, line, character and byte count

wc -1 : number of lines
wc -w : number of words
wc -m . number of characters

wc FUS. txt
wc -1 *txt
cut -f3 ATXN2.txt | sort | unigqg | wc -1



grep - finds words/patterns in a file (i)

grep [word] [file.txt]

Options:

grep -w : find the whole word

grep -c :returns the number of lines found
grep -f : specifies a file with a list of words
grep -o :returns only the match



grep - finds words/patterns in a file (ii)

grep -A 2: also show 2
grep -B 3:also show 3
grep -v :shows lines wit
grep --color :colorst

Ines after
ines before
nout pattern

ne match



grep - finds words/patterns in a file (iii)

EXxercises:

- Show the chromosome and position (cols. 5
and 6) of any nonsynonymous variants in FUS
- Show the same in all the genes (*.txt)

- Show the chromosome and position (cols. 5
and 6) of any variant not matching
“nonsynonymous” FUS



awk - a powerful way to check conditions
and show specific columns

Examples:

# Finding all variants with

# REF = 'A' (col 7) and ALT = 'G' (col 8)
awk 'S$7 == "A" && $8 == "G"' *txt | less -S

# Finding all variants in chroms. 1 to 5
cat *txt | awk '$5 < 6' | cut -f1-3,5,6



awk - different ways to do the same thing

cat *txt | awk '$5 < 6' | cut -£f5,6

# same effect 1
cat *txt | awk '$5 < 6 {print $5" "$6}’

# same effect 2
cat *txt | awk 'if ($5 < 6) {print $5" "$6}'



Exercises

1. How many variants are located on chrom. 17
2. How many splicing variants are there?
3. Which gene has more “stopgain” variants?



awk - more options on if statement and
using external variables

# Showing first row and the variant functions with more
# than 100 and less than 1000 variants
awk -F',' 'NR == 1 || ($2 > 100 && $2 < 1000) \

{print $1}' var counts.csv

# Using external variables
awk -F',' -v k=1000 \
'NR == 1 || ($2 > 0.1*k && $2 < k) \

{print $1}' var counts.csv



in-line Perl/sed to find and replace (i)

cut
cut
cut

cut

cut

cut

cut

-£f1-3
-£f1-3
-£f1-3
-£f1-3

-£f1-3
-£f1-3

-£f1-3

UBQLN2.
UBQLN2.
UBQLN2.
UBQLN2.

UBQLNZ2.
UBQLNZ2.

UBQLNZ2.

txt
txt
txt
txt

txt
txt

txt

perl
perl
perl
perl

perl
perl

perl

's/exonic/Exonic/g'
's/ / /g’
's/\t/,/g'
's/\t/,/qg; s/ / /g’

'st I Ig'

's|_| |g’

's/\t/:/g; s/*/chr/g’



in-line Perl/sed to find and replace (ii)

# "s" means substitute
# "g" means global (replace all matches, not only first)

# See the difference...
cut -£f5,6 SODl1l.txt | sed 's/0/zero/g'
cut -£5,6 SODl.txt | sed 's/0/zero/'



copy from terminal to clipboard/

paste from clipboard to terminal

# This is like Ctrl+V in your terminal

pbpaste

# This is like Ctrl+C from your terminal
cut -fl -d, var counts.csv | pbcopy
# Then, Ctrl+V in other text editor

# On Linux, you can install "xclip"

http://sourceforge.net/projects/xclip/



http://sourceforge.net/projects/xclip/

touch - change file access and
modification times

ls -1h DATA.gold.xcnv
touch DATA.gold.xcnv
ls -1h DATA.gold.xcnv



Introduction to “for" loop

tail -n +2 DATA.xcnv | cut -f1 | sort | uniqg | head > samples. txt
for sample in "cat samples.txt’ ; do touch $sample.txt; done
1s -1h Sample*
for sample in "cat samples.txt ; do
mv $sample.txt $sample.csv;

done

1s -1h Sample*



Variables (i)

i=1

name=Leandro
count="wc -1 OPTN. txt
echo $1i

echo Sname

echo $count



Variables (ii)

bwa=/home/users/llima/tools/bwa
hgl9=/references/hgl9. fasta

Sbwa index $hgl)9



System variables

echo S$SHOME
echo SUSER
echo $PWD

# directory where bash looks for your programs
echo $PATH



Running a bash script (i)

cat > arguments.sh

echo Your program is S0
echo Your first argument is §1

echo Your second argument is $2

echo You entered $# parameters.



Running a bash script (ii)

bash arguments.sh
bash arguments.sh A B C D E



chmod - set permissions (i)

1s -1h arguments.sh

—-rw-r--r—-

First character
Block special file.
Character special file.
Directory.
Symbolic link.
Socket 1link.
FIFO.
Regular file.

I 9 n H Q Q b



chmod - set permissions (ii)

Next characters

user, group, others | read, write, execute
ls -1h arguments.sh

-rw-r--r--

# Everybody can read

# Only user can write/modify



chmod - set permissions (iii)

# Add writing permission to group
chmod g+w arguments.sh

ls -1h arguments.sh

# Remove writing permission from group
chmod g-w arguments.sh

ls -1h arguments.sh

# Add execution permission to all
chmod a+x arguments.sh

ls -1h arguments.sh



Run your program again

# Add writing permission to group
./arguments. sh

./arguments.sh A B C D E

# change the name

mv arguments.sh arguments

# Send to your PATH (showing on Mac)
sudo cp arguments /usr/local/bin/

# Go to another directory

# Type argu<Tab>, and "which arguments"



vi/lvim (text editor) ()

vi text_file.txt (open "text file.txt")

| - start edition mode (remember "insert")
ESC - stop edition mode

‘W - save file ("write")

:q - quit

X - save (write) and quit



vi/lvim (text editor)

u - undo

:30 - go to line number 30
:syntax on - syntax highlighting
A - go to beginning of line

$ - go to end of line

(i)



vilvim (text editor) (iifi)

dd - delete current line

d2| - delete current line and 2 lines below
yy - copy current line

y3| - copy current line and 3 lines below
pp - paste lines below current line



Exercise

e Extract genes from a gzipped file and
generate another gzipped file



ssh - secure shell (access remote servers) (i)

ssh

ssh
ssh
ssh

ssh

ssh

<user>(@<server>

-t : exits after a list of commands
leandrolima@bioinfo.gladstone.internal
leandrolima@bioinfo.gladstone.internal

leandrolima@bioinfo.gladstone.internal

leandrolima@fb-bio-computel0l.gladstone.

-t 1s -1lh workshop > my home on server.

-t top
-t 1s -1h

internal \
txt



ssh - secure shell (access remote servers) (ii)

ssh -p <port> : access a specific port on server

ssh -X : open session with graphic/display options
(if you need to open a graphic program in a remote
server; e.g. IGV).



scp - secure copy files and
directories in different servers

# Similar to "cp" (in this case, we're uploading)

scp *.txt leandrolima@bioinfo.gladstone.internal:~/

# To copy directories with its contents,
# use -r (recursive)

scp -r w* leandrolima@bioinfo.gladstone.internal:~/

# Downloading

scp leandrolima@bioinfo.gladstone.internal:~/*. txt



End



