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Bioinformatics

From Wikipedia, the free encyclopedia

For the journal, see Bioinformatics (journal).

data. As an interdisciplinary field of science, bioinformatics combines computer science, statistics, mathematics, and engineering to analyze and

interpret biological data. Bioinformatics has been used for /1 si/ico analyses of biological queries using mathematical and statistical techniques.

Bioinformatics is both an umbrella term for the body of biological studies that use computer programming as part of their methodology, as well as
a reference to specific analysis "pipelines" that are repeatedly used, particularly in the field of genomics. Common uses of bioinformatics include
the identification of candidate genes and single nucleotide polymorphisms (SNPs). Often, such identification is made with the aim of better
understanding the genetic basis of disease, unique adaptations, desirable properties (esp. in agricultural species), or differences between
populations. In a less formal way, bioinformatics also tries to understand the organisational principles within nucleic acid and protein sequences,

called proteomics.!"]

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.
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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.
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C @ www.phrap.org/phredpf

rapconsed.htm

Phred, Phrap, Consed

phred phrap/cross_match/swat consed/autofinish How to get phred.phrap. consed
Research CALF (Compact ALignment Format
Phred
Publications

The phred software reads DNA sequencing trace files, calls bases, and assigns a quality value to each
called base.

Phred, Phrap, Consed  The quality value is a log-transformed error probability, specifically
Q=-10log1g( Pe )
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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.

J. Craig Venter”

N S T OTE

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).
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- 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.

DNA Replication

anscripti ranslatio
Primary/Second
ary Metabolites

Transcriptomics Proteomics Metabolomics
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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).

Journal home > Archive > Article > Full Text

Article

Nucleotide sequence of bacteriophage $X174
DNA B send to a friend

% Export citation
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4
F. Sanger, G. M. Air*, B. G. Barrell, N. L. Brown', A. R. Coulson, J. C. (& Export references
Fiddes, C. A. Hutchison, III¥, P. M. Slocombe$ & M. Smith B Rights and permissions
1. MRC Laboratory of Molecular Biology, Hills Road, Cambridge CB2 2QH, UK
2. Present addresses : + John Curtin School of Medical Research, Microbiology SEARCH PUBMED FOR
Department, Canberra City ACT 2601, Australia, T Department of Biochemistry, » F Sanger -~}
University of Bristol, Bristol BS8 1TD, UK, ¥ Department of Bacteriology and )
Immunelogy, University of North Carolina, Chapel Hill, North Carolina 27514, § Max- * G M. AIr
Planck-Institut flur Molekulare Genetik, 1 Berlin 33, FRG, 1WDepar'tr'nerw‘c of v+ B. G. Barrell —
Biochemistry, University of British Columbia, Vancouver BC, Canada V6T 1W5, v N. L Brown —
A DNA sequence for the genome of bacteriophage $X174 of « Top * A.R. Coulson -_—
approximately 5,375 nucleotides has been determined using + 1. C. Fiddes —
the rapid and simple 'plus and minus' method. The sequence » more authors of this article Je—
identifies many of the features responsible for the production of —
the proteins of the nine known genes of the organism, including
initiation and termination sites for the proteins and RNAs. Two G CAT

pairs of genes are coded by the same region of DNA using different
reading frames.

To read this story in full you will need to login or make a payment
(see right).
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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.
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Next Generation Sequencing Technology was commercially launched in 2005: 454 Life Science.

Roche (454) GSFLX Workflow:

Library construction Emulsion PCR PTP loading
N \ = >
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fragment
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A
APS
: o Annealod
> PP, primer
Sulfurylase
Herase Luciferin

DNA capture bead Ecte

containing millions

of copies of a single

clonally amplified Light + Oxy Luciferin

Pyrosequencing reaction

TRENDS in Genetics

Nextly, Solexa sequencer was launched in 2007.

Solexa Technical Approach

L 1 .
Bind single D:EJ ‘ ‘ N

molecules to Arnplify
surface

Computer-
controlled imaging:
tens of millions of
clusters in parallel

Solexa digital image

Havemeer 2006

b  °

Enzyme

DNA Clusters

+ About 500 DNA
copies per custer

+ Each about 1 micran
in diameter

DNA Sequencing
Chemistry

» Extend by ore base
each step

+ 4 fluorescent colors
correspond to the
4 bases

el N

Solexa 1G Genome Analyzer

Solexa

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

=ngth=1(
Prrrrrna

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

- Based on ASCII code, quality data can be calculated.
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Cell Membrane
Muciear Pore Nucieus

e =" - 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.
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Usually, plant cell has three types of chromosomes including

Chromosomes

two organelle genomes: chloroplast and mitochondria.
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Genome sequence
(Nucleotide sequence)

b A TATCATT THAGET CAATA CTATTTCTTRTGET TTTCTTTCCTTCACT TAGCTATEATEETTTATCTTCATTTETTATAT TRGATAC AL
GOTTTGCTACGATCTACAT TTGGGHATETGA TATTRTAACCT TAGGET TRGTTTATCTCAAGAATCTTATTAATTET TTRRACTGTTTATETTT
GEACATTTATTATCATTCTTACTCCT TTRTRGAAATETT TATCAATTTATCTTTTETRGEALAAT TATT TAGT THTAGGGATGAAGTCTTTCTTC
GTTGTTET TACGCT TRTCATCTCATCTCTCAATGATATREATGETE GCATTTATTCTGAARTTCTTCTRECTTRATGEATTT TATCC T TAGCC AbA
AGEATTEGETRET TTGAAGACACATCATATCAAAAARCTATCECCT CRACGATE TTCTATCCTr oo e e mam R e

Gene

]

ATGAGCAACAACAGCTCCATCGTGGGTGCTCCAAAGCTTGTAGCACGCGCGCAGCTGCGGAAGCTCC

3 ’ U T R TGAAGCGGTGGAGCGGACACATCCCGGTATCGATGAAGTACGAGCGGGGGAAGAAGGAAGCAGTGC
CTATCCCTGTCCCTGATGCCCAGCCTAAGCCTCTTAGTGCGGCAGAACGCGAGACGCTCAGCACTCT
CGCCCCGTGCGTCTACAAACTCGTCAACTACAGCGACCCCAACCACGCAAGCCTGTGCCCCAACCCT
GCGTACCGGAAGCTGTTCTACCACCTGGGCTTCATGCACAGCGACGCCGAGCTCCTCCGGCACGGG
GCTCAGGACACGGTCGTGCA

[ Transcript }

Exon |ntron

1 186 443 1-.324 1-449 1-643 1775 1,976

1 136 443 1,324 1449 1rds [ Alternative tranSCl‘iptS }

-

Open reading frame [ Protein ]

MSNNSSIVGAPKLVARAQLRKLLKRWSGHIPVSMKYERGKKEAVPIPVPDAQPKPLSAAERETLSTLAPCVY
KLVNYSDPNHASLCPNPAYRKLFYHLGFMHSDAELLRHGAQDTVVQILTTLKLSAGAPHIEIECEWDQALHTY
APCLQAVLLSGIDRDQTRKGFRKSGSTWKSREKRQGTGYKVDANLLYALAPLLQHLLRLSFWETDYIANHQA
SALLCEALGVERGEICWGCLPGDRGSQRVGKDVYFDRVPELVDEIRELMSGPCRGTSDGILAGEAYVANQH
RLSSSNVYHRVFRDVPQDAGKDKPNGKCIGGERDVKCNEETDDGCPELVSDEVAKKGAKKGGKKVRCQKA
ERSDTDGVMIVTCKHLFIYYYHVLLRHESLHDVFTFLVTRFEHRPPKFIIYDNACELARYCRARSPEFFARTMF
LTDVFHGVTHKCSDEFKYHAHLLKEGREFQGPRVTGPQEVINGVMKRFDSTQAASIX
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Genome Statistics # of plant genomes / with gene model

1,381 / 165
Plant Genome Release 2.3 Total length of plant genomes (bp)
418,219,776,616

# of plant genes / ORFs
5,529,476 / 7,223,612

14 1 1 0 2 1 0 6 159 # of species

14 1 1 0 2 1 0 7 1351 # of genomes

Red algae Chlorophytes Charophytes Liveworts Hornworts Mosses Lycophytes Ferns+Allies Gymnosperms Angiosperms

X

2w K

Green Plants
Ancestral alga

- 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
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Computer program

From Wikipedia, the free encyclopedia

For the TV programme, see The Computer Programme.

InfoBoss

A computer program is a collection of instructions!! that performs a specific task when executed by a computer. A computer requires

programs to function and typically executes the program's instructions in a central processing unit.[?}

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

1se strict; Initialize variable, tot

Loop 100 times

tot variable will update by
adding i variable.

Print tot variable.

Program,
written by
programming
language
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A programming language is a formal language that specifies a set of instructions that can be used to produce various
kinds of output. Programming languages generally consist of instructions for a computer. Programming languages can
be used to create programs that implement specific algorithms.

Programming Language,
C

checkSimPagePermission ($

= connectDB

Programming Language,
PHP
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- Perlis 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, AW)—"sed:
Perl

printt (




Perl (2) /Environment for using Perl

In Windows, you have to install Perl Interpreter.
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ActiveState Perl (http://www.activestate.com/activeperl/) can be downloaded freely.

&

QFHE | https://www.activestate.com/activeperl

Activestate

THE OPEN SOURCE LANGUAGES COMPANY SOLUTIONS EDITIONS INDUSTRY

Home » Solutions » Perl » ActivePer|

ACTIVEPERL

ActivePer| Business and Enterprise Editions feature our precompiled, supported, quality-assured
Perl distribution used by millions of developers around the world for easy Perl installation and
quality-assured code. When you're using Perl on production servers or mission-critical
applications, ActivePerl Business and Enterprise Editions offer significant time savings over open
source Perl for installing, managing, and standardizing your Perl .

REDUCE RISK WITH COMMERCIALLY SUPPORTED PERL

> Comply with corparate policy requirements tc have supported open source products

> Full license review including all precompiled third-party Perl modules with assurances to
minimize risk (Enterprise Edition only)

> Protect your organization from legal risk with indemnification coverage (Enterprise Editicn only)

EXTENDED PLATFORM AND VERSION SUPPORT

™ store My Account  1.866.631.4581 Contact Sales

SUPPORT RESOURCES BLOG Q

Sale!

ActivePerl| Business Edition

$1266 $999

Get a Quote
Enterprise Edition or Business Edition

Download ActivePerl
i

Free Community Edition


http://www.activestate.com/activeperl/
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- Here is simple Perl code.

print “Hello, perl.\n";

- Running this Perl script like below:

- Make helloperl.pl on the Desktop.

O helloperl Date modified: 9/9/2017 9:05 AM
Type: Perl Size: 23 bytes

- Open ‘cmd’ via Windows+R key.

B C:A\WINDOWS\system32\cmd.exe . o %

- Run the program

‘WUserstJongsun Park>cd Desktop

‘WUserstdongsun ParkiDesktop>per| hel loper | .pl

ello, perl.

‘WUsersttdongsun ParkiDesktop>,
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Variable is a space for storing value in memory.

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

my Sa;

‘S’ 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.

Sa - ”ABC”;

- Value can be numeric as well as string because Perl allow any types of value be stored in variable.
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- Function is a set of commands with arguments and return values.

g €

e q J

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

print “Hello perl!\n”;
print Sa;

- print function display string or variables on the screen.

print “a valie is “.Sa.”\n”;
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- Server-client is important concept for bioinformatic analysis.

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

Client

E—
>

- ‘Putty’ is program to access server.

3\@ PUTTY Configuration ? X

Category:

5 5_555i°" ‘ Basic options for your PuTTY session |
E Tel;:‘lgig;rllg Specify the destination you want to connectto d d

Keyboard Host Name (or IP address) Port I P A re SS / PO rt

B ” 1L »

" o ~ Account (ID / Pasword
- Window Conneciion type: ccoun aswor
Appearance ORaw  OTelnet ORlogin ®@sSH O Serial
Behaviour

Translation Load, save or delete a stored session

Selection Saved Sessions f starflr@RubberTree:~ - | X
Colours | ‘ - —

= Connection
Data Default Settings Load
Proxy -
Telnet Save
Rlogin -
1SSH Delete I =rTre .86 64 SM Thu May 25 19:03:07 UTC 2017 x86
Serial :

Close window on exit:
OAways O Never (® Only on clean exit




Thank you for your attention!

If you have question,
please ask! =)

starflr@infoboss.co.kr
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