Hands on
Use Clustalx and MEGA on Windows/MAC machines for sequence analysis

Part 1:
Clustal family tools include clustalw, a command line interface, clustalx, a graphical
interface and clustal omega, a recent addition. Clustal was one of the earliest

multiple alignment tool, published in 1988.
Higgins, D. G.; Sharp, P. M. (1988). "CLUSTAL: A package for performing multiple sequence alignment on a
microcomputer”. Gene 73 (1): 2371 244. doi:10.1016/0378-1119(88)90330-7.PMID 3243435
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Scholar # Wy Citations
Articles Clustal W and Clustal X version 2.0 [HTML] from oxfordjo

MA Larkin. G Blackshields. NP Brown. R Chenna... - ..., 2007 - Oxford Univ Press Google Scholar
Legal documents Summary: The Clustal W and Clustal X multiple sequence alignment programs have been

completely rewritten in C++. This will facilitate the further development of the alignment
algorithms in the future and has allowed proper porting of the programs to the latest ...

Any time Cited by 6563 Related articles BL Direct All 40 versions Cite

Since 2013 . . o . . . .

Since 2012 CLUSTAL W: improving the sensitivity of progressive multiple sequence alignment through poF] from nih.gov
Since 2009 sequence weighting. position-specific gap penalties and weight matrix ...

Custom range... JD Thompson, DG Higains, TJ Gibson - Nucleic acids research, 1994 - Oxford Univ Press

Abstract The sensitivity of the commonly used progressive multiple sequence alignment
method has been greatly improved for the alignment of divergent protein sequences. Firstly.
individual weights are assigned to each sequence in a partial alignment in order to ...

Cited by 42191 Related articles BL Direct All 122 versions Cite More~
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Although clustalw is not a favored tool for multiple sequence alignment, clustalx
provides a nice graphical interface for visualizing sequence alignment. Here is how
to use it:

1. download clustalx fromhttp://w_ww.clustal.orq/

© Clustal: Multiple Sequence Alignment 1Y)
Wf Multiple alignment of nucleic acid and protein sequences LDJU(E:LR
STl U

\CLUSTAL J CLUSTAL

Clustal Omega ClustalW/ClustalX

« Latest version of Clustal - fast and scalable (can align hundreds of thousands of sequences in « "Classic Clustal"
hours), greater accuracy due to new HMM alignment engine + GUI (ClustalX), command line (ClustalW), web server versions available
«+ Command line/web server only (GUI public beta available soon)

2. click on the right side to get to the download page
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Multiple alignment of nucleic acid and protein sequences

CLUSTAL

Home Webservers Download Documentation Contact News

Webservers Download ClustalW/X

You don't necessarily have to go through Clustal 2 comes in two flavors: the command-line version ClustaW and the graphloal version
the hassle fo install Clustal on your ClustalX. Precompiled executables for Linux, Mac 0OS X and VW asiaws g
computer. Instead, you can run Clustal the most recent version (currently 2.1) along with the source cdiie are available for download
online on several servers on the web here. You can also browse for older versions (ClustalWw 1.81,

The current version of Clustal 2 is also mirrored on the EBI fip site .
« Bl web server

« Swiss Institute of Bioinformatics Clustal 2.1 i1s released under the GNU Lesser GPL.

3. connect tothe download page

<« C' [ www.clustal.org/download/current/

Index of /download/current

Name Last modified Size Description
3 Parent Directory -
@ CHANGELOG 17-Nov-2010 11:59 9.0K
@ COPYING 17-Nov-2010 11:59 34K
@ COPYING.LESSER 17-Nov-2010 11:59 7.5K
@ Readme 17-Nov-2010 11:59 2.0K
ﬁ clustalw-2.1-linux-x86 64-libcppstatic.tar.gz 17-Nov-2010 11:59 2.4M
@ clustalw-2.1-macosx.dmg 17-Nov-2010 11:59 6.5M
@ clustalw-2.1-win.msi 17-Now-2010 11:59 1.9M
ﬁ clustalw-2.1.tar.gz 10-Dec-2010 07:40 343K
ﬁ clustalx-2.1-linux-1686-libeppstatic.tar.gz 17-Nov-2010 11:59 4.7M
E‘ clustalx-2.1-macosx.dmg 17-Nov-2010 11:59 12M

ﬁ clustalx-2.1-win.msi 13-Jan-2011 09:36 4.7M
W j clustalx-2.1.tar.gz 10-Dec-2010 07:40 334K

4. install on Windows



8] ClustalX2 Setup [

@ Welcome to ClustalX2 Setup
Wizard

The Setup Wizard will install ClustalX2 on your computer.
Click Mext to continue or Cancel to exit the Setup Wizard.

< Back [ Next > ] [ Cancel ]

5. find clustalx in the start>program->clustax
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. Maintenance Run...
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, ClustalX2
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.. Genome Workbench
. ImageMagick 6.7.5 Q16

6. thisis what clustalx look like



Al 2.1

Hit Alignment Trees Colors  Quality Help

/| Mode: |Multiple Alignment Mode « | Font:

7. load multiple aligned sequences

] ClustalX 21

B

T Load Sequence File N . S |
@Oq| . % Local » Microsoft » Windows » Temporary Internet Files » ContentIE5 » EGDT235V - | 3 | | Search EGDT235V pel |
Organize v 0l @

-
X Favorites MName Date modified Type Size |
Bl Desktop E] adlistrequest[1] 1/31/201311:20 AM  JScript Script File TKB
4 Downloads adlistrequest[2] 1/31/2013 2:19 PM J5cript Script File SKB
& Google Drive || cesa-pr.fa[l].aln 2/24/20135:14 PM ALN File 18 KB
£l Recent Places || cesa-pr.fa[2].aln 2/24/20135:14 PM ALN File 18 KB
(58] »1] 2/2/2013 3:04 PM GIF image 1KB
4 Libraries (58] »[2] 2/2/2013 3:04 PM GIF image 1KB
B x[3] 2/2/2013 3:04 PM GIF image 1KB
o Computer
&, Local Disk (C)
ca Docs (E3)
' My Web Sites on ME
G"‘ Metwork
File name:  http://cys.bios.niu.edu/yyin/teach/PBB/ cesa-pr.fa.aln - [A“ Files () ']
I Open Ivl [ Cancel ] |




5 ClustalX 2.1
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8. you can also load in multiplainaligned sequences

A ClustalX 2.1

File Edit Alignment Trees Colors Quality Help
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and do clustalv alignment




B ClustalX 2.1

File Edit | Alignment | Trees Colors  Quality Help
Do Complete Alignment Ctrl+L
Mode: E :

Do Guide Tree Only Ctrl+G
Do Alignment from Guide Tree
Realign Selected Sequences

;;E;:::E Realign Selected Residue Range

e Align Profile 2 to Profile 1

T2G24630

T1E0272( Align Profiles from Guide Trees

T1G5565( _ _

racoagad Align Sequences to Profile 1

— Align Sequences to Profile 1 from Tree

252 €8 | L4
Alignment Parameters 2
Iteration 2
Output Format Options
Set All Parameters to default

you will be asked where you want to save the alignment results (an alignment and a
dendrogram)

—_—— — — —— —— B
¥ Complete Alignment M
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|

Qutput Guide Tree:

‘Windows,Temporary Internet Files/Content, IES/TGE38305/cesa-pr[1].dnd | Browse

COutput Alignment Files

Clustal: iternet Files/Content, IES/TGE 38305/ /cesa-pr[1].aln | Browse
I 4
finished )
&1 Clustalx 2.1 —— = e o0 |

File Edit Alignment Trees Colors Quality Help

Mode: [Multiple Alignment Mode « | Font:
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9. you can save the alignmerds a postscript format file



W] ClustalX 2.1

Eile]Ed'rt Alignment  Trees Colors  Quality

Load Sequences Ctrl+0C L
Append Sequences f
Save Sequences as... Ctrl+5

Load Profile 1 |
Load Profile 2 E

Save Profile 1 as...

Save Profile 2 as... —
|

Write Profile 1 as Postscript

Write Profile 2 as Postscript

Cuit Ctrl+Q)

you may choose different options

5| clustalx M

Write Sequences To:
|MicrosoftfWindows [Temparary Internet Files/Content.IES/TGEB38305/cesa-pr[1].ps i Browse I

PS Colors File:

|
Page Size ~ | Orientation [Landsmpe - ]
Print Header: ANt Quality Curve: [Yes - ]
Print Ruler: ANt Residue Mumbers: [Yes - ]

Resize to fit page:

Print from position 1249
LUse block length:
Ok

| am gonna save it in the desktop folder



| B Save as ﬂ
@O. -VDeSktopi - — — — — _"’H SEGE}!—‘E&.‘ -
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Downloads .
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149 KB
. Computer
£ Local Disk (C:)
—a Docs (B
W My Web Sites on M2
‘Ihj Metwork
File name: = cesa-clustalx -
Save as type: |All Files (7) b
“ Hide Folders [ Save ] [ Cancel

10. you may usecrobat pro to convert the ps file toa pdf file
CLUSTAL 2.1 MULTIPLE SEQUENCE ALIGNMENT
File: C:/Users/lvs/Desktop/cesa-clustalx
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Part 2:
MEGADS5 Molecular Evolutionary Genetics Analysisersion 5

MEGA is an integrated tool for conducting sequence alignment, inferring phylogenetic trees, mining web-
based databases, estimating rates of molecular evolution, inferring ancestral sequences, and testing
evolutionary hypotheses. MEGA is used by biologists in a large number of laboratories for reconstructing the
evolutionary histories of species and inferring the extent and nature of selective forces shaping the evolution
of genes and species

Mega was developed as a software with GUI, but recently it released a command line
version to facilitate large scale analyses using terminals:
http://www.kumarlab.net/pdf new/KumarTamural?a .pdf

Scholar # My Citations

Articles MEGA4: molecular evolutionary genetics analysis (MEGA) software version 4.0 [HTML] from 9med.net
K Tamura, J Dudley, M Nei, S Kumar - Melecular biclogy and evolution, 2007 - SMBE Google Scholar

Legal documents Abstract We announce the release of the fourth version of MEGA software, which expands

on the existing facilities for editing DNA sequence data from autosequencers, mining Web-
databases, performing automatic and manual sequence alignment, analyzing seguence ...

Any time Cited by 17875 Related articles BL Direct All 15 versions Gite

Since 2013

Since 2012 MEGAS: molecular evolutionary genetics analysis using maximum likelihcod. evolutionary [HTML] from oxfordjourr
Since 2009 distance. and maximum parsimeny methods Google Scholar

Custom range K Tamura, D Peterson, N Peterson, G Stecher... - Molecular biology and ..., 2011 - SMBE

... Here, we announce the release of Molecular Evolutionary Genetics Analysis version 5 (MEGAS).
which is a user ... ancestral states and sequences (along with probabilities). and estimating
evolutionary rates site-by ... This version of MEGA is intended for the Windows platiorm. and it ...
Cited by 4162 Related articles All 14 versions Cite
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 include patents  MEGA: a biologist-centric software for evolutionary analysis of DNA and protein sequences [HTmL] from oxfordjourr
 include citations S Kumar, M Nei, J Dudley, K Tamura - Briefings in bioinformatics, 2008 - Oxford Univ Press Google Scholar

... Itwas made available over the Internet (hitp-//www megasoftware net) and was downloaded by ...

In MEGA 4, we expanded the transparency of choices and assumptions by adding a new Caption ...
Create alert MEGA4: Molecular Evolutionary Genetics Analysis (MEGA) software version 40 ...

Cited by 1431 Related articles  BL Direct All 27 versions Cite More=

1. find MEGA at http://www.megasoftware.net/

2. it's free, but you need to fill out an o#line form to download


http://www.kumarlab.net/pdf_new/KumarTamura12a.pdf

