BASH

BASH

THE BOURNE-AGAIN SHELL

* We will go over some basic bash commands
* Download data from ENA



Please open Terminal



Where am |?

S pwd

‘print working directory’

/Users/childebayeva/agar



What is here?

IS THERE

Sls

(] g’ ;
list SOMEONE ELSE

_




How do | know what each command does?

S manls
‘manual’

S manls -a



Make directories

S mkdir
‘make directory’

S mkdir My_directory

Sls
Sls -l

S mv My_directory agar2022
‘move’

Sls



Play with directories

S rmdir
{ e V4
remove directory

S rmdir agar2022

Sls
Smkdir agar2022_Modulel

Sls




Navigate between directories

S cd
‘change directory’

S pwd

S cd agar2022_Modulel

S cd .. # go back to a parent directory
S cd ~/agar2022_Modulel
S cd - # go to previous directory




Paths

* Absolute = from the ‘root’ directory

/Planet_Earth/Europe/Central _Europe/Germany/Leipzig/Deutscher_PI
atz_6




Paths

* Absolute = from the ‘root’ directory

/Planet_Earth/Europe/Central _Europe/Germany/Leipzig/Deutscher_PI
atz_6

* Relative = from current directory
../Deutscher_Platz_6




Comments

S # This is a Bash comment
S echo "This is Code" # This is an inline Bash comment

VAR=10 CODE COMMENTS
#if [[ SVAR -gt 5 ]]; then BE LIKE

# echo "Variable is greater than 5."

# fi

if [[ SVAR -gt 51]]; then
echo "Variable is greater than 5."
fi
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Let’s download a file from ENA

S wget
ftp://ftp.sra.ebi.ac.uk/voll/fastq/ERR458/009/ERR4589279/ERR45892
79.fastg.gz
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We have also launched a Drag-and-Drop Data Submission Service (currently in Beta) suitable for certain SARS-Cov-2 submissions. We are inviting submitters to try this out. Please contact us
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The European Nucleotide Archive (ENA) provides a comprehensive record of the world’s nucleotide sequencing information, covering raw sequencing data, sequence assembly information and
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Access to ENA data is provided through the browser, through search tools, through large scale file download and through the API.



Download multiple files

S touch list.txt # create an empty file
S cat list.txt

S nano list.txt # open the list with nano for editing

# 1. copy paste links to files using keyboard shortcuts
# 2. close file ctrl+x > press Y > press ENTER

S cat list.txt

S wget -i list.txt



Lets look at one of the files

S cat ERR4589279.fastq.gz



Lets look at one of the files

S cat ERR4589279.fastq.gz
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Lets look at one of the files

S cat ERR4589279.fastq.gz

A?p 272742217
22?2A?27H?
1?7;X%?0?7?2n52Z47p?"d6eHwT?2QD?dr?yY?tC?vPD D??72(?292222c?2877,22#" \?'zbRT0??CSB?22?j2?2{??u?)

(21?27?12
{??hAL?0???7E

?2:2 122 {SWIE 2<?2t??E%22$ (OmBOBZ>gkQb? @IEI?#224#v "' 22V22Mi0?22222Lhs?, F?uz?2222C??2p2d22?2R?2$? R*Jt?~2\
,222b221Cy?2?M]r

%8??1SB~W?:b?Q"' 1e?mz????2f/?N?b?"?22?20?_FeX?gf??&0?1?=2E?0



Better?

S gzcat ERR4589279.fastq.gz

(@ERR4589279.1 NS500217:520:HLYLYBGX5:2:11309:26682:8050
GTGTGGTGGCCCATGCCTGCAATCCCAGCACTT

+

EEEEEEEEFFEEEEEEEEEEEEEEEEEEEEERE

(@ERR4589279.2 NS500217:520:HLYLYBGX5:3:12512:4979:3431
GGAGGATCGCTTGAGCCCAGGAGTTCAAGACCAGACTG

+

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

(ERR4589279.3 NS500217:520:HLYLYBGX5:1:12307:26534:15722
TCACATCACTGCACTCCAGCCTGGATGGCA

+

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

(ERR4589279.4 NS500217:520:HLYLYBGX5:4:13410:15867:15793
TGTGGTGGCTCACATCTGTAATCCCAGCACTTTCAGAGGC

+

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

(ERR4589279.5 NS500217:520:HLYLYBGX5:1:23312:5178:18212
GATCAGGAGTTCGAGACCAGCCTGAT

+

EEEEEEEEEEEEEEEEEEEEEEEEEE



What can we tell from the fastqg file?

* @unique read name

* Actual sequence of nucleotides

* Always +

* ASCIl encoded base quality scores

(PERR4589279.1 NS500217:520:HLYLYBGX5:2:11309:26682:8050
GTGTGGTGGCCCATGCCTGCAATCCCAGCACTT

+

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Quality character !"#$%&'()*+,-./0123456789:;<=>?2@ABCDEFGHIJ
| | | | |

ASCII Value 33 43 53 63 73

Base Quality (Q) 0 10 20 30 40



Saving storage space via gzip

* Gzip is used for data compression

S gzip -l ERR4589279.fastq.gz

S gunzip ERR4589279.fastq.gz
# 19,713,281 bytes

S gzip ERR4589279.fastq
# 3,743,402 bytes



Saving storage space via gzip

* Gzip is used for data compression

compressed uncompressed ratio uncompressed_name
3743402 19713281 81.0% ERR4589279. fastq

S gzip -l ERR4589279.fastq.gz

S gunzip ERR4589279.fastq.gz
# 19,713,281 bytes

S gzip ERR4589279.fastq
# 3,743,402 bytes



Piping
* Lets you pass a message to the next command
Sls -l

Sls-l | sed -e "s/[aeio]/u/g"



Piping

S gzcat ERR4589279.fastq.gz | head



Piping
S gzcat ERR4589279.fastq.gz | head

S gzcat ERR4589279.fastq.gz | head -n 5



Piping
S gzcat ERR4589279.fastq.gz | head

S gzcat ERR4589279.fastq.gz | head -n 5

S gzcat ERR4589279.fastq.gz | tail -n 5



Piping
S gzcat ERR4589279.fastq.gz | head
S gzcat ERR4589279.fastq.gz | head -n 5

S gzcat ERR4589279.fastq.gz | tail -n 5

S gzcat ERR4589279.fastq.gz | head -n 20 | tail -n 5



Counting

S man wWc
S gzcat ERR4589279.fastq.gz | wc -

S gzcat ERR4589279.fastq.gz | head -n 20 | tail-n 5 | wc -



Grep

* Search for a particular character or string in a text file

S gzcat ERR4589279.fastg.gz | grep @



Grep

* Search for a particular character or string in a text file
S gzcat ERR4589279.fastg.gz | grep @

S gzcat ERR4589279.fastg.gz | grep @ERR | wc -



Exercise

* 1. Go to this article
https://www.science.org/doi/10.1126/sciadv.aaz5344

e 2. Find ID’s of the two youngest individuals in this publication
e 3. Search for an ENA accession number # hint they start with prj

* 4. Go to ENA and download mitochondrial fastq files for the youngest
individuals # mtDNA files will have MT in the file name
* How many lines does each file have?
* How many reads does each file contain?
* Count the number of reads that contain the sequence TGCACTAC



https://www.science.org/doi/10.1126/sciadv.aaz5344

Let’s visualize the fastq file

* Download fastqc
* https://www.bioinformatics.babraham.ac.uk/projects/fastqc/
e Should be quick ~50 MB

e |nstall

S wget
ftp://ftp.sra.ebi.ac.uk/voll/run/ERR345/ERR3457596/LBG002.A0101.1
~ SO _LOO3 R1 001.fastq.gz

* File > Open > LBG002.A0101.1_SO LOO3_R1_001.fastq.gz


https://www.bioinformatics.babraham.ac.uk/projects/fastqc/

Questions

* How many total sequences are there?
* What is the sequence length observed?
* How do quality scores vary along the read?



Questions for me?

* ainash childebayeva@eva.mpg.de

* ainash.childebayeva@gmail.com
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