
Robert C. Chi

Python Programming for Bioinformatics

Chapter 01. Introduction & Environments



Agenda

• About This Course

• Python Introduction

• Development Environment
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ABOUT THIS COURSE
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Robert C. Chi (紀俊男)

• Education

– Ph.D. Candidate / Bioinformatics
Taiwan International Graduate Program (TIGP), 2003-2007

– Master / Computer Sciences
Queens College, CUNY, 1994-1996

– Bachelor / Computer Sciences
Fu-Jen Catholic University

• Experience

– Training Director / AMI (2014-2020)

– Founder / Hatch Information Co., Ltd. (2007-2013)

– Research Assistant / Academia Sinica (2000-2007)

– Manager of Tech Support / Trend Micro Co., Ltd. (1998-2000)

– Game Developer / CG Animation Co., Ltd. (1997-1998)

• Expertise

– Artificial Intelligence (AI), Embedded System, Computer Security, Game Programming.
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Syllabus
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• Part I. Python (10 Hr)

– Python & Environments

– Literals & Variables

– Input & Output

– Branch & Loop

– String Manipulation

– Compound Data Types

• Tuple, List, Dictionary, Set

– Functions

– Data Science Packages

• NumPy, Pandas, MatPlotLib

• Part II. BioPython (14 Hr)

– Introduction

– Read/Write Bioinformatic Files

• FASTA, GenBank, SwissProt, ExPASy, 
KEGG…

– Sequence Manipulation

• Transcription, Translation, Alignment

– Databases Handling

• BLAST, NCBI Entrez…

– Working with 3D Structures

– Machine Learning

• Data Pre-Processing

• Classification

• Clustering



Schedule, Environment, & 
Scoring

• Schedule

– Part I

• 2021/08/06 ~ 2021/09/03

• Fri. 15:00 ~ 17:00

– Part II

• To Be Discussed

• Location: Online

– https://www.gotomeet.me/Te
acherChi/BioPython

• Environments

– Google Colab

• Lecturing in

– English

• Teaching Style

– Part I: Lecturing

– Part II: Lecturing + 
Practiceing
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https://www.gotomeet.me/TeacherChi/BioPython


Live Broadcasting

• URL: https://www.gotomeet.me/TeacherChi/BioPython

GoToMeeting

App Download

Meeting ID： 117-684-245
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https://www.gotomeet.me/TeacherChi/BioPython


Resources & Courses Make Up
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• Google Classroom： https://bit.ly/BioPy-202108

Google
Classroom

App Download

Join ID:

https://bit.ly/BioPy-202108


PYTHON INTRODUCTION
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Inventor and Reason

• Inventor

– Guido van Rossum

– Netherlanders

• Reason

– December 1989

– Boring & looking for something to 
kill the time.

– Wanna make a simple, easy to 
learn, yet powerful programming 
language.

10



Web Crawler

Games

Big Data

Machine 

Learning

Automation

Embedded 

Systems

Apps 

Coding

Web Coding

Applications
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Big Data

+
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Machine Learning

+
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Bioinformatics
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The Versions of Python

Python 1.0

(1994/01)

Python 2.0

(2000/10)

Python 2.6

(2008/10)

Python 2.7

(2010/07~2020)

Python 3.0

(2008/12)

Python 3.9

(2020/10)

Python 1.0（1994/01）
Python 1.5（1997/12/31）
Python 1.6（2000/09/05）

Python 2.0（2000/10/16）
Python 2.1（2001/04/17）
Python 2.2（2001/12/21）
Python 2.3（2003/07/29）
Python 2.4（2004/11/30）
Python 2.5（2006/09/19）
Python 2.6（2008/10/01）
Python 2.7（2010/07/03）

Python 3.0（2008/12/03）
Python 3.1（2009/06/27）
Python 3.2（2011/02/20）
Python 3.3（2012/09/29）
Python 3.4（2014/03/16）
Python 3.5（2015/09/13）
Python 3.6（2016/12/23）
Python 3.7（2018/06/27）
Python 3.8（2019/10/14）
Python 3.9（2020/10/05）
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DEVELOPMENT ENVIRONMENT

Google Colab
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What is “Colab”?

• Free, cloud-based Jupyter Notebook provided by Google.
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How to Get into Colab?

• https://colab.research.google.com
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+

Google Account

Colab Welcome Page

https://colab.research.google.com/


Create a New File
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New File

Change File Name

Default Location

Auto-Saved



Introduction of UIs
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Edit a “Text Area”
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New Text Area

Markdown for Text

LaTeX for Formula
$$ LaTeX Syntax $$

Preview

• Markdown Reference：https://bit.ly/3ivPeBj
• LaTeX Reference：https://bit.ly/3iscPCR

Delete Text Area

https://bit.ly/3ivPeBj
https://bit.ly/3iscPCR


Edit & Run a “Code Area”
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Add New
Code Area

Enter Python Source Code

Only Execute
this Area

Run All Codes

Full Source: https://bit.ly/2VC7Lms

https://bit.ly/2VC7Lms


Use “Scratch Code Cell”
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Create New

Test any
Python Code
Temporarily



Obtain GPU/TPU Acceleration

• Edit > Notebook settings
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Only Save Source Code
without Running Results

Notice:
• GPU/TPU may not be available for free users.
• GPU/TPU resources are prioritized for Colab Pro users.
• Colab Pro monthly fee = US$ 9.99 / month.



Install Python Packages
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List all installed packages

Check for Specific Package

Install a New Package

Verify the Package has been installed



Upload Files onto Colab

• Upload Regular Files • Upload ZIP file & UnZIP
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Notice:
• All the files are stored in a temporary "virtual machine".
• Once the VM is unloaded (e.g., no action for 30 minutes), files will be deleted.
• If you want to save files permanently, use Google Drive alternatively.



Version Control of Colab
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Older
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Rename

Open New

Reverse to



Export Your Source Codes
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Download as a .ipynb file
(Able to open by Jupyter Notebook)

Download as a .py file
(Able to open by all Python Environments)



Share Your Source Codes
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