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Introduction

• As the Next generation sequencing  (NGS) emerged, biological data 
sets have become larger, the requirements for analysis have also 
become more complex. 



Introduction 

Hence each FASTQ file represent one sample 
and ranging between 5-50 Gb’s

Obviously, that’s need unconventional 
computer skills and methods.



THAT’S BECAUSE OF THE DATA SIZE 
QUITE BIG TO BE MANAGED IN 

NORMAL COMPUTERS. 

USUALLY, THE MAXIMUM POWER 
FOR LAPTOP PROCESSORS ARE 

QUADE CORES AND OCTA CORE IN 
SOME DESKTOP.  



Okay what we 
have to do then



Cloud Computing 
• The Solution will be solved using Cloud Virtual Machine



•That’s it, but what is 
the roll of 
programming 
languages?



Linux Command Line 

• The Virtual Machin Computers generally use the Linux/ Unix 
operating system and specifically Bash language Command line

Linux has:
Graphic User Interface GUI 

and Command Line  CL



•But why?



Why Linux command line?

• 1- To log to the cloud computers (Virtual Machine), we need a Secure 
shell (SSH Key) 



• 2. preparing our environment and setting the pipelines 

a. Installing all the algorithms that used in bioinformatic analysis 
depending on the sequencing data. 

b. Arranging the algorithms in a workflow to achieve the analysis



Workfllow or pipe line

Reference 
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• 3. preparing and organizing the data 



Programming language

So why we will use 
programming languages, 
and what are the mostly 
common once?



R Language 
R is the main programming language that tandemly 
used in bioinformatics analysis. 

It’s been invented in 2000. 

Normally used in biological 
data analysis:

Statistics
visualisation



R language 
• In addition to the R basic language there is many packages can be 

added to accomplished more sophisticated analysis: 

• ggplot2 for plotting graphs

• dplyer for arranging and manipulating data

• Markdown for editing and composing complicated text 



• Moreover, there is a big library of bioinformatics packages known as: 
Bioconductor



• 1- Statistic analysis and visualisation 

R Language application



• 2- Clustering of the treatments



R Language application

• 3- Dashboard preparing the for figures and tables 



R Language application

4- Chord clustering analysis and 
figures 



R Language application

5- Pathway analysis 



• Is there other language 
we should learn and 
why?



Python
• Python consider the jocker of 

programming language

• It can be used to replace any other 
language 

• Normally used 
• Web Development
• Game and apps Development
• Machine Learning and Artificial 

Intelligence
• Data Science and Data Visualization
• Business Applications
• Audio and Video Applications
• CAD Applications



Python Language 

• In bioinformatics, python applied in both machine learning and data 
analysis. 

• Python usually installed on Linux environment because most of the used 
algorithms were written in Python. 



Python 

In addition sometime we can’t find appropriated algorithm for a specific 
analysis such as those used with the small RNA data. Therefore Python 
used to create our own algorithm using Python. 



Python Language 

In this figure an algorithm has 
been developed to count the 
frequency of targeted genes 
by the microRNA using Python 



Thanks for your time 
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