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Bioinformatics (1) What is Bioinformatics?

From Wikipedia

- Bioinformatics is a field to develop methods and software tools for analyzing all kinds of biological data.

- Main way to analyze biological data (efferently or systematically) is writing a program.



Bioinformatics (2) History of Bioinformatics

- Bioinformatics started with needs to deal with huge amount of data (sequences) which human cannot 

handle.

- Human Genome Project (HGP), of which aim is 

unrevealing human genome sequences fully, 

generated

a lot of data using Sanger Sequencing Method.

- Several programs, such as phred, phrap, and 

consed, had been developed for automation of 

sanger sequencing data.



Bioinformatics (3) History of Bioinformatics

- With the aid of program, in the late phase of human genome project, new sequencing method to uncover

human genome sequences was addressed by Craig Venter.

- International group for human genome sequences keep 

going with traditional method and published paper in 2001.

- Craig Venter made his company (Celera Genomics) in 1999 and 

finished his genome sequences at the same time to international 

group.

- He published his genome sequence in nature and international group

published in Science.

Venter, J.C. et al. The sequence of the human genome. Science 291, 1304-1351 (February 16, 2001).
Lander, E.S. et al. The Genome International Sequencing Consortium. Intial sequencing and analysis of the 
human genome. Nature 409, 860-921 (February 15, 2001).



Bioinformatics (4) History of Bioinformatics

- Genomics is a starting point of bioinformatics in early phase.

- More technologies which can see global pictures at the diverse levels, DNA(=genome), 

RNA(=transcriptome), proteins (=proteomics), and primary and secondary metabolites (=metabolomics), 

have been developed with forming diverse bioinformatics area.
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DNA Sequencing Technology (1) Sequencing technology is for reading nucleotides one by one

- Sequencing technology is for reading nucleic acid one by one.

- Sanger developed Sanger’s Method and published in Nature, 1977, with uncovering sequence of 

bacteriophage. 

- This technique has been automated with florescence dyes (ABI3730).



DNA Sequencing Technology (2) Pros and cons of Sanger’s sequencing technology

- Sanger Sequencing technology allows us to read DNA sequences up to 1,000 bp per one reaction.

- However, chromosome or most of our targets are more than 1 kb, so that we need to make idea 

to get the data.

- In addition, through the automation, the cost of sequencing is not cheap due to the limitation of 

technology.

New idea is 
needed!!



Next Generation Sequencing Technology (1) Now, NGS 

- Next Generation Sequencing Technology was commercially launched in 2005: 454 Life Science.

- Nextly, Solexa sequencer was launched in 2007.



Next Generation Sequencing Technology (2) Data format of NGS

- Data format of NGS sequencer results is simple text-based one (fastq).

- It contains read name (=number), reads (nucleotide sequence), quality information (Q-33).

- Based on ASCII code, quality data can be calculated.



Plant Genome Structure of plant genomes

- A genome is an organism’s complete set of 

DNA, including all of its genes.

- Each genome contains all information needed to 

build and maintain that organisms.

Chromosomes
- Usually, plant cell has three types of chromosomes including 

two organelle genomes: chloroplast and mitochondria.

Chloroplast Mitochondrion



Data Structure of Genome Sequence Informatic aspect of genome sequences

Genome sequence
(Nucleotide sequence)

Gene
ATGAGCAACAACAGCTCCATCGTGGGTGCTCCAAAGCTTGTAGCACGCGCGCAGCTGCGGAAGCTCC

TGAAGCGGTGGAGCGGACACATCCCGGTATCGATGAAGTACGAGCGGGGGAAGAAGGAAGCAGTGC

CTATCCCTGTCCCTGATGCCCAGCCTAAGCCTCTTAGTGCGGCAGAACGCGAGACGCTCAGCACTCT

CGCCCCGTGCGTCTACAAACTCGTCAACTACAGCGACCCCAACCACGCAAGCCTGTGCCCCAACCCT

GCGTACCGGAAGCTGTTCTACCACCTGGGCTTCATGCACAGCGACGCCGAGCTCCTCCGGCACGGG
GCTCAGGACACGGTCGTGCA

Gene

Transcript3’ UTR 5’ UTR

Intron

Alternative transcripts

Open reading frame Protein
MSNNSSIVGAPKLVARAQLRKLLKRWSGHIPVSMKYERGKKEAVPIPVPDAQPKPLSAAERETLSTLAPCVY

KLVNYSDPNHASLCPNPAYRKLFYHLGFMHSDAELLRHGAQDTVVQILTTLKLSAGAPHIEIECEWDQALHTY

APCLQAVLLSGIDRDQTRKGFRKSGSTWKSREKRQGTGYKVDANLLYALAPLLQHLLRLSFWETDYIANHQA

SALLCEALGVERGEICWGCLPGDRGSQRVGKDVYFDRVPELVDEIRELMSGPCRGTSDGILAGEAYVANQH

RLSSSNVYHRVFRDVPQDAGKDKPNGKCIGGERDVKCNEETDDGCPELVSDEVAKKGAKKGGKKVRCQKA

ERSDTDGVMIVTCKHLFIYYYHVLLRHESLHDVFTFLVTRFEHRPPKFIIYDNACELARYCRARSPEFFARTMF
LTDVFHGVTHKCSDEFKYHAHLLKEGREFQGPRVTGPQEVINGVMKRFDSTQAASIX

Exon



Current Status of Plant Genomes How many plant genomes are available at Augustus, 2017.

- 1,381 plant genomes including red algae originated from 188 species are available.

- 418 Gbp genome sequences and 5.5 million plant genes (7.2 million transcripts) are ready 

to be analyzed.

Plant Genome Release 2.3

Plant Genome Release 2.3



Computer Program What is a program?

- Program is a collection of instructions to make computer works.

Initialize variable, tot

Loop 100 times

tot variable will update by 
adding i variable.

Print tot variable.

Program, 
written by 

programming 
language



Programming Language There are many programming languages, which are same to foreign language to you!

Programming Language, 
C

Programming Language, 
PHP



Perl (1) Perl, Pearl, Perl

- Perl is a family of high-level, general-purpose, interpreted, dynamic 

programming languages. 

- Perl is OS-independent: it can be used under Windows and Linux(UNIX).

- Perl was originally developed by Larry Wall in 1987 as a general-purpose 

Unix scripting language to make report processing easier. (Regular expression is the best component

in Perl.

- Perl syntax is similar to that of C, AWK, and sed:
Perl C



Perl (2) Environment for using Perl

- In Windows, you have to install Perl Interpreter.

- ActiveState Perl (http://www.activestate.com/activeperl/) can be downloaded freely.

http://www.activestate.com/activeperl/


Perl (3) Hello Perl!

- Here is simple Perl code.

print “Hello, perl.\n”;

- Running this Perl script like below:

- Make helloperl.pl on the Desktop.

- Open ‘cmd’ via Windows+R key.

- Run the program



Perl (4) Variables in Perl

- Variable is a space for storing value in memory.

- In Perl, variable can be defined using ‘my’ command:

my $a;

- ‘$’ means scalar variable in Perl, which is normal variable.

- After defining variable, you can ‘assign’ value on it because it is a space for storing value. 

$a = 1;

$a = “ABC”;

- Value can be numeric as well as string because Perl allow any types of value be stored in variable.



Perl (5) Functions in Perl

- Function is  a set of commands with arguments and return values.

print “Hello perl!\n”;
print $a;

Function

B

b

- Perl provide built-in functions in interpreter: for example, ‘print’.

- print function display string or variables on the screen.

print “a valie is “.$a.”\n”; 



Server Account Let’s make server account for further programming and running bioinformatic tools

- Server-client is important concept for bioinformatic analysis.

- Operating system is Linux (=UNIX) not Windows.

Server Client

- ‘Putty’ is program to access server.

IP Address / Port
Account (ID / Pasword)



Thank you for your attention!

If you have question, 
please ask! =)

starflr@infoboss.co.kr


