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Free Software In Bioinformatics

by Wises Namwat

Department of Microbiology,

Faculty of Medicine, Khon Kaen University
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1. Describe types and characteristics of bioinformatics
free-software which available in internet

2. How to access to sources of the bioinformatics free-
softwares

3. How to use Bioedit for basic bioinformatics
application.
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 Web-based free-software
o Stand-alone free-software
* Practice on “Bioedit” and “ImageJ”

* Practice on web-based free-software



Example of the Free software .@‘/\‘)‘/@).

Stand-alone software Web-bases software
v’ Bioedit v" ClustalW
v' PerlPrimer v WebCutter site
v ImageJ v’ Gene Fisher primer design

v Expasy-base software
v' EBI-base software
v NCBI-base software



Characteristics of the softwares v' A/@).

Stand-alone software

» All process in your PC

« Smaller size

« Update new version by user
» Construct your own database
« Simple algorithm or function

« Rapid processing

* Internet independence during work

Web-bases software

Input and display result in your PC by
process analysis in server (mainframe
computer) somewhere in the network

Larger size

Update by owner

Link to large public database in WWW.
Complicate and sophisticated algorithm

Network traffic dependent processing
(online during work)
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Web-base resources

Classic home of free software

http://expasy.orq/

http://www.ebi.ac.uk/

http://www.bioinformatics.org/

Google search “bioinformatics free
software”

* https://www.google.com/search?q=f
ree+software+bioinformatics&oq=free
+software+bioinformatics&ags=chrom
e..69i57j0i22i3012j0i39015.10294i0j15&
sourceid=chrome&ie=UTF-8

» https://listoffreeware.com/free-
bioinformatics-software-windows/

» https://www.techjockey.com/blog/bi
oinformatics-tools



http://expasy.org/
http://www.ebi.ac.uk/
http://www.bioinformatics.org/
https://www.google.com/search?q=free+software+bioinformatics&oq=free+software+bioinformatics&aqs=chrome..69i57j0i22i30l2j0i390l5.10294j0j15&sourceid=chrome&ie=UTF-8
https://listoffreeware.com/free-bioinformatics-software-windows/
https://www.techjockey.com/blog/bioinformatics-tools

http://expasy.org/
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&2 Genes & Genomes
Genomics
Metagenomics

Transcriptomics

¥t Proteins &
Proteomes

4{& Evolution &
Phylogeny
Evolution biology

Population genetics

%% Structural Biology
Drug design
Medicinal chemistry

Structural analysis

We use cookies to ensure you get the best experience while browsing our website, and to extract visits’ statistics. By using Expasy, we assume that you

Imported From Fire... @@ YouTube s jéiei

e.g. BLAST, UniProt, MSHE, Albumin...

SIB Resources O

W,

UniProtKB/Swiss-Prot
Protein knowledgebase

(8? fox!

SwissDrugDesign
Widening access to
computer-aided drug design

W =

STRING

Protein-protein interaction
networks and enrichment

analveis

W, =

SwissLipids
Knowledge resource for lipids

B £

Bgee
Gene expression expertise

B S

SwissRegulon Portal

Tools and data for regulatory
genomics

agree to their use. You can find more information in our Terms of Use.

e-Learning: Login t... & Google M mail KKU gmail I3 Suggested Sites

W

neXtProt

Human protein
knowledgebase

=

EPD

Eukaryotic Promoter
Database

B £

V-pipe
Viral genomics pipeline

» {nsnghdug 1#0e5997m

W0 SR

SWIss-MODEL

Protein structure homology-
modelling

8 £ SRex

SwissOrthology
One-stop shop for orthologs


http://expasy.org/

https://www.ebi.ac.uk/
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# EMBIL-EBI %, Services #2 Research & Training € About us EMBL-EBI

The EMBL-EBI website has been redesigned. Please send us feedback about this page.

EMBL's European Bioinformatics Institute
EMBL-EBI .

Unleashing the potential of big data in biology

All v . s
..

Example searches: blast keratin bfl1 | About EBI Search

j-“

Find data resources Submit data @ Explore our research Train with us

Latest news @

A



C (ﬂ ebi.ac.uk/services/data-resources-and-tools
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Refine by
Type

[] Dataresources

[] Tools

Category

[] Chemical biology
[] Cross domain
DNA & RNA

[ ] Gene expression
[] Literature

[ ] Ontologies

[] Proteins

[] Structures

[ ] Systems

~

Imported From Fire.. wmw ufivu @B YouTube M e-Learning:logint. & Google M mail KKU gmail I3 Suggested Sites Imported From |E » tnansh

Showing 1 - 15 out of 37 results Sort by: | Featured v

ENA
A,

Ensembl
Genome browser, API and database, providing access to reference genome annotation

DATA RESOURCE Web API | EMBL-EBI Terms of use

Ensembl Genomes
An Ensembl-style portal for the genomes of non-vertebrate species

DATA RESOURCE Web API | EMBL-EBI Terms of use

Clustal Omega

Multiple sequence alignment of DNA or protein sequences. Clustal Omega replaces the older ClustalW
alignment tools.

TOOL Webh API

Tags: Multiple sequence alignment

ENA

A platform for the management, sharing, integration, archiving and dissemination of public-domain
seguence data.

A



http://www.bioinformatics.org/
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€ Bioinformatics.org

Not logged in

* Llogin

Bioinformatics.org
Membership (43224+)

* Basic Free!

* Professional
Group hosting «#

& Hosted groups (569)
Wiki
Frankiin Award
Sponsorships

Careers
About bioinformatics
Bioinformatics jobs
* Listings
¢ Employers

Research
All information groups
Online databases

e EST clusters

* Immigrant genes

* | eukemia genes
* p53 tumor protein gene
» Pancreatic cancer genes
L]
L]

1B drug targets
Acronyms
Online analysis tools
SMS 2: Sequence manipulation

L]
» FirstGlance in Jmol

s Atlas of Macromolecules

* Aligned Sequences Analysis
L]

L]

L]

PomerX. Mutagenic primers
Sequence Extractor
SeWeR: Sequence analysis
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Latest announcements

Submit Archive Subscribe
Events: 2022 International Conference on Intelligent Biology and Medicine (ICIBM 2022)

Submitted by Zhongming Zhao, posted on Saturday, July 16, 2022

August 7-9, 2022
Philadelphia, PA, USA
https:/licibm2022.iaibm.org

Dear Colleagues:

The 10th International Conference on Intelligent Biology and Medicine (ICIBM 2022) will take place Philadelphia, PA,
USA August 7-9, 2022, https://icibm2022.iaibm.org. ICIBM is a high caliber conference which brings together eminent
scholars with expertise in various fields of computational biclogy, systems bioclogy, computational medicine, as well
as experimentalists interested in application of computational methods in biomedical studies. The purpose of the
ICIBM is to provide a congenial atmosphere highly conducive to extensive discussion and networking.

Our keynote include Drs. Xihong Lin, Ludmil Alexandrov, Smita Krishnaswamy, Mona Singh. Eminent Scholars
includes:Drs. Feixiong Cheng, Jiang Qian, Yuan Luo, Li Shen, Derrick Scott, Lana Garmire.

Registration is open. Please join us.

ICIBM 2022 Organization Committee

visualization
Submitted by Jianfeng; posted on Wednesday, July 06, 2022

The web service Hiplot has been published in the journal Briefings in Bioinformatics.
ABSTRACT

Complex biomedical data generated during clinical, omics and mechanism-based experiments have increasingly been
exploited through cloud-and visualization-based data mining techniques. However, the scientific community still lacks an easy-
to-use web service for the comprehensive visualization of biomedical data, particularly high-quality and publication-ready
graphics that allow easy scaling and updatability according to user demands. Therefore, we propose a community-driven
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http://www.bioinformatics.org/

http://molbiol-tools.ca/

INLINE ANALYSIS TOOLS - Mozilla Firefox

[=u] F| o |_1'] http: ffmolbicl-tools. caf

Each of the items in blue text is hyperlinked to a separate page containing useful sites on the Web.

) Picosearch | Search |

|Find AMvword ] mm
Site Search by Pico Search

Analysis of nucleotide and protein seguence data was initially restricted to those with access to complicated mainframe or expensive desktop computer programs (for example PC/GENE,
Lasergene, MacVector, Accelys etc). The availability of online tools permits even the novice molecular biclogist the opportunity to derive a considerable amount of useful nformation from
nuclectide or protein sequence data. For those with no experience | have provided three sequences: (a) a DA sequence, (b) a protein sequence, and (c) four protein seguences presented in
FASTA format. Prior to trying out a Web Site select the sequence and copy to clipboard. Each of the items in blue text s hyperlinked to a site on the Web. Each of these Web Sites has a box
into which you can "Faste” your sequence. Click on the button labeled "Search," "Run® or "Submit" If in doubt use the default setting that the sites provide, but for the maore adventuresome some
of the sites offer the chance of modifying the search strategy.

Miscellaneous

Bioinformatic

Tutorials

BUFFERS
CENTRIFUGATION CALCULATIONS

@ ONLINE RESQURCES (tutorials and glossaries) GENERAL MOLECULAR BIOLOGY CALCULATIONS
META SITES FOR DNA & PROTEIN ANALYSIS
SEQUENCE CLEANUP & CONVERSION

ONLINE GRAPHICS

Carbohydrates

> @ WINDOWS- & JAVA or PERL-BASED PROGRAMS - free mole



http://molbiol-tools.ca/

http://molbiol-

tools.ca/molecular biology freeware.htm P N

¥ Molecular Biology Freeware for Windows - Mozilla Firefox ;lilél

Filz  Edit Miew History Bookmarks Tools Help B @ |j http: {fmalbiol-tools. cafmolecular_biology_fresware. htm M M ®! - | 1ahoo! Search

Sy Proteo... | 4 Sy - Tools i el | iy - Tools 2 biinfarmatics fr... | #* Biginformatics O... |j Molecular... €3

Molecular Biology Freeware for Windows B

A. General - below g .
B. Microarray - next page
C.Java programs - next page

zood places to start are Genamics SoftwareSeek and BioExchange and eBicinfogen. For general software see Winsite. The following sites are arranged in the order that | discovered
some point they will be clustered by poreference:

A. DNA, RNA and genomic analysis

B. Plasmid graphic packages

C. Primer design

D. Protein analysis

E. Viewing three dimensional structures
F. Alignments

G. Phylogeny
H. Miscellaneous

. Graphic packages

@ DNA, RNA and genomic analysis:

[ ) i DN} \ 20 Zene Designer- a brilliant software tools that allows one to combine building blocks such as regulatory DNA elements (promoters, ribosome-
binding sites) with amino acid sequences, affinity & protease cleave tags and cloning features and codon optimize for any expression host.

‘\
{ !—‘] CLC blo CLC Free Workbench - allows basic sequence analysis such as open reading frame determination, restriction site analysis, translation

from DMAS RMA to proteins, alignments, and tree reconstruction in a single window format.



http://molbiol-tools.ca/molecular_biology_freeware.htm

http://www.ncbi.nIm.nih.gov/guide/aII/

: - NCBI - Mozilla Firefox =1=1.
Bookmarks Tools Help 0 ([ €& & & | v ncbi, nilrm, nih, goveguide) allf | | &K - 26 Secure Search P!
... X @@ genefisher? - calculate .. Multalin interFace page ¢ Aligring Multiple Sequen... * @ Consensus tool b ! Tools For Mulkiple Slignr... | © 2 Clustalw2 Resulks X 2:_1 All Resources - Sike Gui...

— NCBI 2esaurces (¥ How To (¥

%NCBI All Databases j| | Se:

Mational Center far
Biotechnalogy Information

NCB| Home AR
Resource List (A-Z) o
All Databases Dawnloads Submissions Tools Howy To
All Resources
Databases

e
B —

DNA & RNA

Dornains & Structures o
“Esliiesr s Eiplresellal
-CEMEEs < Bl
| Genomes&Meps
B

Protems

Sequence Anaysis

Taxonomy

Ll &T“m“a'S_____.___..___________.._ _

L

BioProject (formerly Genome Project)

A collection of genomics, functional genomics, and genetics studies and links to their resulting datasets. This
resource describes project scope, material, and objectives and provides a mechanism to retrieve datasets that are
often difficult to find due to inconsistent annotation, multiple independent submissions, and the varied nature of
diverse data types which are often stored in different databases.

EioSample
The BioSample database contains descriptions of biological source materials used in experimental assays.

BioSystems
Diatabase that groups biomedical literature, small molecules, and seguence data in terms of biclogical relationships.

Bookshelf

A collection of biomedical books that can be searched directly or from linked data in other NCEIl databases. The
collection includes biomedical textbooks, other scientific titles, genetic resources such as GeneReviews, and MNCEI
help manuals.

ClinVar

N ommmtirmm am Al m e Amiimlm i m bk b m m il Al A sl A ks Al em Al s e B e Tl i B B e I P el e el e Rl T


https://www.ncbi.nlm.nih.gov/guide/all/

Tools at NCBI

C @& ncbinlm.nih.gov/guide/all/
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N][E)) National Library of Medicine

National Center for Biotechnology Information

NCBI Home

Resource List (A Z)

All Resources

Chemicals & Bioassays

Data & Software
DNA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homology

Literature
F‘rotems
Sequence Ana\yms

Taxonomy

Training &Tutomals

Variation

All Databases v | | w

All Resources

All Databases Downloads Submissions Tools How To

Tools

Amino Acid Explorer

This tool allows users to explore the characteristics of amino acids by comparing their structural and chemical properties, predicting protein sequence
changes caused by mutations, viewing common substitutions, and browsing the functions of given residues in conserved domains.

BLAST Microbial Genomes
Performs a BLAST search for similar sequences from selected complete eukaryotic and prokaryotic genomes.

BLAST RefSeqGene
Performs a BLAST search of the genomic sequences in the RefSeqGene/LRG set. The default display provides ready navigation to review alignments
in the Graphics display.

BLAST Tutorials and Guides

This page links to a number of BLAST-related tutorials and guides, including a selection guide for BLAST algorithms, descriptions of BLAST output
formats, explanations of the parameters for stand-alone BLAST, directions for setting up stand-alone BLAST on local machines and using the BLAST
URL API.

Basic Local Alignment Search Tool (BLAST)

Finds regions of local similarity between biological sequences. The program compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance of matches. BLAST can be used to infer functional and evolutionary relationships between sequences as well as
to help identify members of gene families.

Batch Entrez
Allows you to retrieve records from many Entrez databases by uploading a file of Gl or accession numbers from the Nucleotide or Protein databases,
or a file of unique identifiers from other Entrez databases. Search results can be saved in various formats directly to a local file on your computer

A
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Welcome to the CBS legacy server.

The site is deprecated and exists only for redirection purposes of old links.
If vou click on a link and come to this page. then you know the resource you are searching for no
longer exists.

‘We are now DTU Health Tech

Ongoing maintenance

We have been forced to move our servers to a different physical location. We are taking this
opporfunity to restructure our server park.
The discontinued web site www.cbs.dtu.dk will be retired and only a shell for redirection purposes
with be left.
The Health Tech Service site will bear the load of the old site - please be gentle.
The new site is not as powerful as the old site yet - abuse will not be tolerated.
If you are academic, vou can download the software for free and you are encouraged to do so.

CENTER FOR BIOLOGICAL SEQUENCE ANALYSIS TECHNICAL UNIVERSITY OF DENMARK DTU

PUBLICATIONS

cBsS CE NTER F O EDUCATION
PREDICTION

RBIOLOGI
e CALSEQU

ENCEANA
LYSIS CBS

CBS S - OTHER

BIOINFORMATICS *-\_—_'-__\\.\ BIOINFORMATICS
— \ LINKS




A

C (ﬁ services.healthtech.dtu.dk
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ces and Pro

Services

EasyGene
HMMgene
NetAspGene
NetGene2
NetStart
NetUTR
Promoter

Genomic epidemiology

CSl Phylogeny
KmerFinder
MLST

NDtree
PathogenFinder
ResFinder

f » in

Click here to see all available software downloads

Gene finding and splice sites

Gene finding in prokaryotes

Prediction of vertebrate and C. elegans genes

Intron splice sites in Aspergillus DNA

Intron splice sites in human, C. elegans and A. thaliana DINA
Transiation start in vertebrate and A. thaliana DNA

Splice sites in 5" UTR regions of human genes

Transcription start sites in vertebrate DNA

CSI Phylogeny calls SNPs, filters the SNPs, does site validation and infers a phylogeny
Prediction of bacterial species using a fast K-mer algorithm

Multi Locus Sequence Typing (MLST) from an assembled genome or from a set of reads
NDtreePhylogenic tree from reads using nucleotide difference method

Prediction of a bacteria's pathogenicity towards human hosts

Identifcation of acquired antibiotic resistance genes

A



What are common functions used in the bioinformat|c o
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* DNA sequence
v edit/search
v'translate
v'ORF search
v Restricted endonuclease site search

v’ plasmid drawing
v alignment

* Protein’s characteristics, enzymology
* PCR primer/ probe design
* etc.



'a BioEdit Sequence Alignment Editor for Windows 95/98/NT - Mis-—"""

http://www.mbio.ncsu.edu/BioEdit/bioedit.htm

J-‘*‘-TESS @ hittp: £ e mibio. nozu. edu/Biok ditbioedit. bt ’

J File Edit “iew Favortes Toole  Help

o Copyright © 1997-2001
= ? Tom Hall

Department of Microbiology
North Carolina State University

[

!

=
i

3

HrafEdif is a biological sequence alignment editor written for Windows 85/08/NT. A rich, intuitive

multiple document intedace with many convenient features  makes alignment, manipulation and viewing

BioEdit.zip of sequences relatively quick and easy on your deskiop computer. Several sequence manipulation

(full installation 8.2 Mb}| and analysis options and fully-automated links fo local and WWYW-based anaylsic programs facilitate

Upgrade an integrated working environment which allows vou to view, align and analyze sequences from a

single application with simple point-and-click operations.

Bug fixes ! changes
EioEdit's features inelude:

BioEdit

General information ® Several modes of hand alignment ®* RMA comparative analysis tools

BioDoc.pdf ® tytomated ClustalW alignment ® Graphical matrix data viewing tools
[pdf Tormat help doc)

BioEdit.doc ® Automated Blast searches (local and WA ® Shaded alignment figures
(MS Word document) ® Plasmid drawing and annotation ® Tranzlation-based nucleic acid alignment

View Screenshots ® Accessory application configuration ®* AB| trace wiewing, editing and printing
® Restriction mapping ® Highly customizable ... many more features

Mote: Bug -- If you have version 5.0.0 or later, see here

Trv PanerWorks, Tom's free iournal article librarv/ndf oraanizer and viewer fd
'{l Dione |— | |ﬁ Internet



http://www.mbio.ncsu.edu/BioEdit/bioedit.html

<A BioEdit Sequence Alignment Editor for Windows 95/98/NT/P - Micross# "

File  Edit i FifEs
Addkess @ http:,l',l'www.ml:uiu:u.ncsu.edu,fBiDEdit,fbiDD

Tools Help

BioEdit.zip
[full installation12.6 Mh)

Bug fizes ! changes

BioEdit
General information

BioDoc.pdf
[pdf format help doc)

View Screenshots

Copyright © 1997-2005
Tom Hall

Ihis Therapentics
Carlshad, CA 92008

BioEdit is 2 biological sequence aligriment editor witten for Windows 9592/ TE000EF. An
intuitive multiple document interface with convenient features makes aligiment and manipulation of
sequences relatively easy on your desktop computer.  Several sequence manipulation and analysis
optionis atnd links to external anaylsis programs facilitate a working envviromment which allows you to
wiew atid manipulate sequences with simple point-and-click operations.

BioEdit's features include: New version is WinXP compuatible

& Jeveral modes of hand alignment o EMNA& comparative analysis tools

o Automated ClustalW alignment & Craphical matrix data viewing tools

* Automated Blast searches (local and WATAT * ZBhaded alignment figures

* Plasmid drawing and annotation * Translation-based nucleic acid aligrment
o Accessory application configuration o ARl trace viewing, editing and printing

+ Restriction mapping + Customdzable .. other features

Note: Although BioEdit was recently updated, it 1s no longer being reliably
maintained, and the documentation is out of date and no longer maintained.
It 15 being updated slowly, but there is no guaranteed finish date. Until
documentation i1s complete, play with the menus and see what happens, or
email with a question.

Note: If you have trouble launching BioEdit on Windows NT, try replacing BioEdit.exe

with this version

Sequence/contig assembly:

iéj Daone

RinFdit daec nat divertly dn ascemhlises af seonencine data.
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Bioedit characteristics ‘v'/\‘)‘/&)‘

 Tom Hall, North Carolina Stage University

12 Mb Freeware: Current version 7.2.6.1
Last updated 3/2/2021

 Biological sequence alignment editor

* Sequence editor

« Basic function about DNA, RNA, amino acid
sequence analysis

* Links to bioinformatics tools homepage
* Open source
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 Align >20,000 sequence

» Accept various sequence format
 Manual alignment mode

* Nice alignment result

 ClustalW and view phylogenic tree



A
Features about DNA ‘v'/‘b‘/@),

Restriction enzymes mapping

Nucleic acid composition

* complementary

reverse complementary
DNA-->RNA

Translate

Plasmid draw



. A
Features about Protein ‘V'/‘)A@ A

« Amino acid composition

* helical wheel diagram

* hydrophobicity



- BioEdit wersion 7.0.0 Help Contents

File Edit Bookmark ©Options Help

Qu:untents| |ndes | | Frrirt |

Plasmid drawing with BioEdit -

BioEdit provides tools for simple plasmid drawing and annotation in a fairly quick and easy manner. The following vector map for pBluescript

SK+ (Stratagene] was drawn in a few minutes using BioEdit. The features in this particular map were basically copied from the map provided
by Stratagene. Creating a nesw vector is just as simple, though.

Diranr with BioEdit wersion 432, 1201098 Epnl 652

Eco(1091 661
Bmgl 662
1 (+) origin Apal 664

Xhol 689

e Sall 875
Aecl 676

Hinell &77
Clal 25
HindIII 20
EcoRV &322
EccRI 702
Pstl 712
Smal 716

BamHI 720

Spel 728

Zhal 752
Wotl 752
Eagl 739

EBstDSI 742

Mspl 1156 Saell 751
EstxI 752

ColE1 origin =L

Twmnl 2646 polylinker

clomng sites
Heal 2577

Seal 2527 HzodlV 332

Pl 2417

AmpR

pBluescript SK+

2058 by el

MCS
(polylinker)

P11 10ET 2064

Sapl 1038

&
O
®
A
]

791 T3 Primer 7z
E'  AATTAACCCTCACTRAAGGG 3

EatbhsI 8all E

SacII Eagl Spel Sina T EcoRT Clal heel Hhal Enir

Sacl EatbXI Mokl Yhal EamHI Fakl EcoRI HindIII HineIl hpal

R AR AR TSR T R T T T O IO T AGR AT T AT SR I C O e Ot I AR AT IC R TAIC AR T T ATCCRAT ACCOICCRCT TR0
IR IrICERCC RS Tl A 2 e R R IC I IR I C AT A C A I I T AR TATACT ICCRR T ACC TATRRC REC ISR ICCCCCCCD

770

L' GGARACAGCTATGACCATG 3 3' CGGGATATCACTCAGCATAATC &'

827  M13 Pewerse Primer Il 645 T? Primer 746

3'TRACCGGCAGCALARLTG &' v




- BioEdit wersion 7.0.0 Help Contents

File Edit Bookmark ©Options Help
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Amino Acid and Nucleotide Composition

Amine acid or nuclestide composition summanies and plots may be obtamed by choosing *Armine Acid Composition” from the “Protemn” submeny of the
“wequence” menu, or “Mucleotide Composttion” form the “Mucleic Acid” submenu of the “Zequence” menu, respectively. Bar plots show the Molar percent of
each residue in the sequence. For nucleic acids, degenerate miclectide designations are added to the plot if and as they are encountered. For example, a
sequence that has only &, G, C and T will have four bars on the graph, but if there are B, s, 375, etc mn the sequence, they will be added to the summary.
For example, a nucleotide composiion plot of the followang sequence would look as follows

ATGAGCCAGGATTTTAGCCGTGAAL LA GTC TGO TCACCCCGCGTCATTTTAAAGC GGTGTTTGATAGCCCGACCGGC
AAAGTGC GGG AR LA TG TGATTC TGO GG TEALARC GG CC T EATCATCCGOGTC T EGCCTEGTGyATT
GUAAKAAAARGOGTGAAAC TG GG TG Cr AGCGTAACCGTC TGALACGTC TGATGCGTGATAr GCTTTCGTC T GARC
CAGCAYGCTGC TGO GCC TG A TATTYGTGATTGTGGCGCGTARAGGCCTGGGCGAAATTGAARAACCCGGALCTG

CArTCAGCATTTTGGCAMAC TG TGGAAAC GTCTGGC GG TAGCCGTCCGyACCCCGGC GG Tr GACCGIGALr CAGTGT
GoRGCGTEEATAGCCAGGATGCG

% Nucleotide Composition: Pseudomona

DMA molecule: Pzeudomona
Lenath: 413 baze pairs

Malecular weight: 133038 D altonz, zingle stranded G+C content: 54.96%
Malecular weight: 267066 D altonz, double stranded A+T content; 41.65%

Mucleotide Composition
Fseudomona

Muclecotide

Bar colors correspond to the residue colors specified in the color table.

A corresponding surnmary is generated and displayed in the text editor:

DMA molecule: Pseudomona
0 Length = 413 base pairs
1 Molecular Weight = 133038 Daltons, single stranded




- BioEdit wersion 7.0.0 Help Contents

Fil=  Edit

Bookmark Options  Help
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Manual aligniment of sequences (and button swomaries)

Below 1z an inage of the basic BioEdit alignment document window,
Don’t worry if wou don't likce the current wew. The font, size, background color, residues colors, and title windew width may all be changed. The yellow box to
the lower right of the mouse arrow shows the absolute posiion m the current sequence. This also appears in the “Postion” caption on the control bar, and the

option to shut off the vellow boxes 15 found under
Wiew-=show sequence postion by mouse arrow.

" C:\RNasePYRNaseP_A.bio

207 total sequences

AGGUARD
CeGGUARD
CeGGUARD
AGGULAD
CGGUAAD
CGGCARD
AGGCARD
CGGCARD
AGGUAAD
AGGULALD
AGGUAAD
AGGCARD
AGGUAAD
AGGUAAD
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Prgpigniferax innocua DM 87251 GHGUALGG GUGAAACGGCGEUGUAAG AGACCACCGECACC  GUGAGCGAUCHA O - UGG
Intraspnrangium calwvm IF0 12989 CeGUALGE GUGAAACGGUGGUGUAAGAGACCACCAGCGOE COAGGUGACUG GR GOGGE CU
Terracoccus luteus DEM 447287 CoGUARGG GUGAAACGGUGEUGUALG AGACCACC AGCGCYT - COGGGOGACCE A OG- CU
Nocardioides albus ECoTe 2186 CeeUAAGE GUGARRMGGEUGGEEUAAGAGOOCACCAGUCCT  CEUGEUGACAZ GA GEAG  CU
Terrahacter tumescens ECOTC 9133 CEGUARGG GUGAAACGGUGGUGUAAGAGACCACCAGCGCY COAGGUGACTG A GCOGE  CU
Nocardiolides simplex ECTS 2106 AGGUARGG GUGAAACGGUGGGFCAAGAGCCCACCAGUGCE COGGeUGACCE GO GCAG  CU
Nocardiolides plantarum NCIME 1283 AGEUALAGG GUGARACGGUGGAGCAAGAGACCACCAGCAUG COGGEGCGACCE GC GUGGE CU
Nocardiolides sp. N8p4l GEGUALRGG GUGAAACGGUGGGFCAAGAGCCCACCAGUGCE COGGeUGACCE GO GCAG  CU
Nocardioides fulwvus JOM 3335 CEGUARGG GUGAAACGGUGGGEUAAGAGCCCACCAGUCCY CEUGGUGACAC G GEAG CU
Mocardioides flavus IFO 14396 CeGUAAGE - GUGAAACGEUGEECUAAGAGCCCACCAGUCCOU CRUGGUGACAC  GA - GCGAS - CU
Nocardioides luteus ECTC 9575 CEEUARGG GUGRAARCGGUGGGEUAAGAGOCCACCAGUCCY CEUGGUGACAC GRA GGAG CU
Friedmanniella antarctica DSM 1102 UAAGG GUGAAACGGUGGUGCAAGAGACCACCAGCACC COCGEUGACHE &G GUGGE CU
Luteaooccls japnnicus IFO 15385 GEEUARGG GUGRAARCGGUGGUGUAAGAGACCACCAGCGUG COGEGEUGACCE GG GOGGE CU
Luteaooccls japnnicusIFO 1z2422 GEEUARGG GUGRAARCGGUGEUGUAAGAGACCACCAGCGUG COGEGEUGACCE GG GOGGE  CU
Nocardioides jensenii KECoTe 9134 GGGUARGG GUGHEACGGUGGUGUEEGEH4ﬂuﬁmnmmjmmmmstIEESQ4EG GG GOEE - CU
seromicrobium ecythreum NERL B-33f@GECARCE CUCARRCECUCACEURRC CoOQ - UoEe - U
Aeromicrobiwn fastidioswn ECTC 957 GGEUALGG GUGAAACGGUGAGGUAAGAGCUCACCAGCGCY COGGEGUGFACCE 66 GOGE - CU
Nocardioides sp. ATCOC 39419 GEEUGAGE GUGAARCGGUGGUGUAAGAGACCACCAGCUCC CCAGGUGACUG GG GAGG CU
Nocardiolides fulwvus ECOTC 9520 GEEUGAGE GUGLAAACGGUGGUGUAAGALGACCACCAGCUCC GCAGGUGACUG COG GAGG CU
Micralunatus phosphovorus JoM o3 GeEUALAGE GUGARACGGOGGUGUAAMGAGACCACCAGCAUC COGGEUGACCE GG AUGG  CU
Micralunatus phosphovorus JoM 037 GGEUALAGE GUGARACGGOGGUGUAAMGAGACCACCAGCAUC COGGEUGACCE GG AUGG  CU
Nocardicides pyridinclytieus Kome GEEUALGE GUEALACGECEEUGUAAGAGACCACCAGCEAC CREGGECEACCC GG CCGE CU
ESHZ10E UGGUAARGGAGUGAAACGGUGGUGUAAGAGACCACCAGCAUY  GCAAGUGAUUG CA- GUGE  CU
Eifidokhacteriwm breve GGGUALGG GUGAAAMCGGCGEUGUAAG AGACCACT  GEECC - UCUGGUAAC AGCAG OO CA
Mioragcooccus luteus CoGUARGG GUGAAAGGGUGEUGUAL AGACCACC AGCGEC - COOGEUGACGE GG COGE - CU
Trophervma whitnelilil CoGUARGG GUGAAAAGGUGEUGUALG AGACCACCAGGEAT - UraEeUGACCT - A0 - TCUGE - CU
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gl | 44815 |GATCACCTCCTTTCTATGGAGATATTTACATTACTGACTATTTAATTCTA
gl| 44814 |AGCTAAAACTAAAARAATAACACCATTAGTTAAAGAGACTAATTTATTAA
gl| 44813 |GATCACCTCCTTTCTATGGAGATATTTATATTACTGACTATTTAATTCTA
gl| 44812 | TTTAAATAATAGTTAAACTTAAAAAGAAAATTGCTAGAATTAAATAATTA
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571 Hot Keys A-Z sinwdu MS Office

*CTRL+ A = Select All \@anvimum
*CTRL+ B = Bold ému %

*CTRL+ C = Copy Ar@an

CTRL+ D = Font format Auasluuuanss
CTRL+ E = Center @sanam

*CTRL+ F = Find fuwn *

CTRL+ G = Goto 11l

CTRL+ H = Replace uwui

*CTRL+ I = Italic ddma %

CTRL+ 1 = Justify datimuay

CTRL+ K = Insert Hyper Link uvsnnisifianToovwanedild
CTRL+ L = Left dndata

CTRL+ M = Indent tinstoniaq

CTRL+ N = New d@smuvluinu

CTRL+ O = Open iilauduiw

CTRL+ P = Print Wiuw *

CTRL+ Q = Reset Paragraph éeandamwidnim
CTRL+ R = Right dndiauin

*CTRL+ S = Save dauiu (Tuin) 4
CTRL+ T = Tab (seszazuniu)

*CTRL+ U = Underline dmaduils X

X

A

*CTRL+ WV = Paste 71 *
*CTRL+ W = Close flaudu *
*CTRL+ X = Cut ém *

*CTRL+ Y = Redo or Repeat Wit K
*CTRL+ Z = Undo anldnnisasevinaiaaidn




