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D Translate P Consensus TTCTCATCAGTAACCCACATCTGCCGAGATGTAAACTATGGATGATTAATCCGCAAT

1es CS

wA09_BARI..(120>759) —>

BT

H2 Barbu.q{1>1135) — | TTcTCATCAGTaaccCACATCTGCCGAGATGTAAACTALGGATGatTaATCCGCAAT|
CBDL_H13..¢{1>1750) — | TTcTCATCAGTaaccCAcATCTGCCGAGATGTAARACTALGGATGatTaATCCGCAAT|

7 [ D haemobaphes
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Do S_BARL..(148>792) — | TTCTCATCAGTAACCCACATCTGCCGAGATGTAAACTATGGATGATTAATCCGCAAT]
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[lTapcuMoHuA

»Bepnet Ha4dano ot Knaguctukn XeHHuHra (Henning, 1966)
»Eck n Dayhoff (1966 ) — nepBbin aHann3 MP gnsa 6enkos

»Fitch (1971) n Hartigan (1973) — aHann3 HyKNeoTUaHbIX nocregoBaTenbHOCTEN

[Mporpammbl NS aHanM3a NapCUMOHUMN:

Phylip http://evolution.genetics.washington.edu/phylip.html
Paup http://paup.csit.fsu.edu/
Mega http://www.megasoftware.net/

parsimony cywi. (multitran)
obLw,. 6epexnmMBOCTb; 3KOHOMMUSA; CKYNOCTb; CKPSXKHUYECTBO
9KOH. 3KOHOMHOCTb
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[lpyHLMOBI KAaAUCTUKU: XeHHUT (1966)
«DusoreHeTuyecKkass CUCTEMAaTUKa»

1. Knagorpammol (punoreHeTU4YeCcCKne CXxembl) CTPOATCA NO AUXOTOMUYECKOMY NMPUHLUNY.
2. TaKCOHbI BbIAENAIOTCA TO/IbKO MO BEPTUKANbHOMY NPUHLMNY.

3. PaHr TaKCOHOB onpeaenaeTca nNocse4oBaTeIbHOCTbIO UX OTBETBNIEHUA HaA
Knagorpamme, nNOHM>KaACb OT OCHOBAHUA KN1a40rpaMmbl K BEPLLUUHE; TAKUM 06pa30N\,
cteneHb poacTtea TAKCOHOB COOTBETCTBYET BpeEMEHU UX Pa3ae/leHUA.

4. Bce NpU3HaKU, XapaKTepPU3YIoLLME TaKCOH, NOAPa3AeNAoTCA Ha N1e3nomopdHbIe
(yHacnenoBaHHble, MPUMUTUBHBIE) M anoMopdHbie (MPoU3BOAHbIE, MPOrPeccUBHbIE).

5. TaKCOHbI BbIAENSAOTCA TO/IbKO MO anoOMOPPHbIM NpMU3HaAKaM.

6. KpMTepMEM poAcCTBa ABNAETCA CMHaI'IOMOp(I)Mﬂ; COOTBETCTBEHHO NOC/NE€A0BATE/IbHOCTb
obocobneHunn Pa3/IM4HbIX TAKCOHOB Ha K/1a40orpamme onpeaenaeTca nyTem
conoctaBneHnAa nx aI'IOMODd)HbIX NPU3HaKOB.

7. MNapbl TAKCOHOB, UCXoAALLME HA KNaaorpaMmme U3 0gHOM TOYKKU, 0bpa3ytoT
«CEeCTPMHCKME TPynnbl», CBA3aHHbIE APYT C 4PYrOM MAKCUMaA/IbHbIM POACTBOM U XapaKTe-
pusytowmeca Hanbonee NoSIHON cMHanomopdpuen.

8. /13 napbl CECTPUHCKUX FPYNn oAHa 0ObIYHO COXpaHAET 3HauYNTEeNIbHO boNblUee CXOACTBO
C NPeAKOoBbIM TAKCOHOM, Yem Apyras (NpaBuao Aesraunm); 060nUM CECTPUHCKUM
TaKCOHaM NPUAAETCA TEM HE MEHEE OANHAKOBbIN PaHT.

9. MpeaKoBbIN TAKCOM, AaBaA HAYaN0 ABYM CECTPUHCKUM, MCUYE3AET, YTO onpeaenseTcs
TPeboBaAHMAMM ANXOTOMMUYECKOTO MPUHLMMA NOCTPOEHMUA KNaaorpamm.



PasHble noaxo/ibl K CDABHEHHUIO OPraHU3MOB
(beHeTHKa, KJIaAUCTUKA)

npusHak |3aknenka| rBo3gb | wypyn BUHT
i | wnuy, 0 0 1 0
3akpyrn.
ron-ka 0 0 1 0
e cTUrp
ron-ka 0 0 0 1
pe3bba 0 0 1 1
cyxarowy
BHU3 0 0 1 0
OCTpbIN
KoHeL, 0 1 1 0
Rivet Nail Screw Bolt GonbLuoi
avawveTp 0 0 1 1

Plesiomorph / Plesiomorphic / Plesiomorphy (nnesnomopdHeIn, nnesnomopdus) - NpusHak,
KOTOPbIN NPUCYTCTBYET B HAaCNeACTBEHHOMN (popMeE N TakKe COXpPaHEH B MOTOMKE UMK NOTOMKaX.

Apomorph / Apomorphy / Apomorphic (anomopd, anomopdHbIn, anomopdus) - NpusHak B
opraHM3ame, KOTOpbIN MOMyyYeH N3 OPYroro, HO yXe 0onblue He SABMAIWUIACA TEM Xe cCaMbIM KaK

npeablayLLmiA NpUsHaKk.



®deHeTHYECKUM aHANU3
(cymma 0BLmx npu3HaKkoB)

Knaguctunyeckuu aHanus

(cymma npon3BOAHbIX MPU3HAKOB)

3aknenka | rsosgb | wypyn | BuHT 3aknenka | rsosgb | Wypyn | BWMHT
3aknenka - 6 1 4 3aknenka - 0 0 0
reo3ab - 3 rBo3fb - 1 0
Wwypyn - 2 wypyn - 2
BUHT - BMHT -
Rivet Nail Bolt Screw Bolt Screw Nail Rivet

Phenogram

Cladogram
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Tpu ocHOBHBIX MeTOAa PEKOHCTPYKIUU
GUJIOTEHUU:

» Mapcumonnsa (Parsimony) (PAUP, MEGA, Phylip)

» MakcmmanbHoro npasaonogobua (maximum likelihood) -
(PAUP, Phylip)

» ObpaTtHoM BepoATHOCTH, banesunaH (bayesian) — (MrBayes)


http://evolution.genetics.washington.edu/phylip/software.pars.html
http://evolution.genetics.washington.edu/phylip/software.pars.html
http://evolution.genetics.washington.edu/phylip/software.pars.html
http://evolution.genetics.washington.edu/phylip/software.etc1.html
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OnepaTopbl TEOPUU MHOXKECTB

U obbeanHeHune [X,Y] U [X,Z] =[X,Y,Z]
N nepeceyeHne [X,Y] N [X,Z] = [X]
<> OKOHOMUS [X,Y] <> [X,Z] = [X]

(mMapCcMMOHUSA) X] <> [Z]=[XZ]
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OXugaembin pesynstar — HANTK TONOMOrM AepeBa , C HAaMMEHbBLLNM
KOnn4ecTBOM 3aMeH (He Bcerga ato byaeTr ogHO AepeBO)



http://www.megasoftware.net/

Molecular Evolutionary Genetlcs Analysis

Home
Overview
Features

Update History

Online Manual
PDF Manual

A Walk Through MEGA
Links

FAQ
Fixed Bugs

Report Bugs

User Discussion Forum
Suggestions Box
Acknowledgements

Contact Us

Kumar S, Dudley J, Nei it &
Tamura K (2008) MEGA: A
biologist-centric software for
evolutionary analysis of DNA
and protein sequences.
Briefings in Bioinformatics 9:
299-306,
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New Features
Excel and CSV Output

KOICHIRO TAMURA Update Notification
JOEL DUDLEY
MASATOSHI NEI

SUDHIR KUMAR

Interface Improvements

MEGA 4: Molecular Evolutionary Genetics Analysis

MEGA is an integrated tool for conducting automatic and manual sequence alignment,
inferring phylogenetic trees, mining web-based databases, estimating rates

of molecular evolution, and testing evolutionary hypotheses,

MEGA 4 has been tested on the following Microsoft Windows® operating systems:
Windows 95/98, NT, 2000, XP, and Vista.

New Features:



[TocTpoeHune aepeBbeB B nporpamme MEGA

A 1MEGA 101
File Data

Distances  Phylogeny Pattern  Selection  Alignment  Windows

Help

L= =[]

Data File

C:\Proagram Files\ME A 4\E RamplezhCrab_rBMA meq

Title

Evolution of king crabs from hermit crab ancestors

15:43:54




& MEGA - Malecular Evalutionary Genetics Analysis - Windows Internet Explarer (===
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Download MEGA # ( Windows ) ( ) }( uinux ) (PDF Manual

Home MEGA update release date: February 27, 2008.
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KOICHIRO TAMURA
JOEL DUDLEY
MASATOSHI NEI
SUDHIR KUMAR

Report Bugs

ssion Forum

Supgestions Box
Acknowledgements

MEGA 4: Molecular Evolutionary Genetics Analysis
Tamura K, Dudley J, Mei M &

Kumar S (2007) MEGA4: MEGA is an integrated tool for conducting automatic and manual sequence alignment,

Molecular Evolutionary inferring phylogenetic trees, mining web-based databases, estimating rates

Genetics Analysis (MEGA) of molecular evolution, and testing evolutionary hypotheses.,

software version 4.0. H |
Molecular Biology and MEGA 4 has been tested on the following Microsoft Windows® operating systems:

Evolution 24: 1596-1599.

1 - Download PDF Windaws 95/98, NT, 2000, XP, and Vista.

Kumar 5, Tamura K & Mei M

(2004) MEGA3: Integrated New Features:

Software for Molecular

i‘r';'ly“;‘s”:n’g S‘Z’f:'rse ® Real-Time Caption Expert Engine

Alignment Briefings in A unique facility to generate detailed captions for different types of analyses and results. These captions are intended to provide detailed, natural language descriptions of
g formatics 5: 1?; 163. the methods and models used in analysis. The facility aims to promote a better understanding of the underlying assumptions used in analysis, and also of the results

generated.
n  Maximum Composite Likelihood Method
A method for estimating evolutionary distances between all pa1r of sequences simultaneously, with and \mﬂﬂout 1ncorporat|ng rate variation among sites and substitution
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(B4 MEGA 20,1 =3 el ="

File Data Distances | Phylogeny Pattern Selection  Alignment Windows Help

! | Tfl. %l *.,.l-l Construct Phylogeny 3 5%__} MNeighbar-Jaining (MJ)... M _1_\
- Bootstrap Test of Phylogeny F| 25 Minimum Evolution (ME)... s
£ Interior Branch Test of Phylogeny ¥ E Mazximum Parsimony (MP)...
=, Relative Rate Tests 3 G UPGMA..

Display Saved Tree Session...
. Display Mewick Trees from File...

[rata File C:Program Files\MEGA 45E sampleshhzp20_aligned.meg -
Title

11:58:05

rE I Sequence Data Explorer [S=]E=]

Data Display Highlight Statistics  Help

6| % T8 color| c| v mi|s| 0] 2] 4] .|

. - .- - . .. .. ... .G L AGGATGGE ATG
[w]1. Rattus norvegicus | Rattus nonregicus. .. *_ | | | | | | | |
[w] 2. Homo =apiens | Homo sapiens cONA FLIG... AL T|G|C A A LC|G|C G G A GG A
[w]3. Wz musculus | kios musculus similart. .. - - -GG CA G C G T AG G A A

[w]4. Bos taurus | Bos taurus alpha Berysta...
[w]5. Sus scrofa

L/ 1494 Highlighted: Mone Data
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MEGA 4.0
Crab_RNA
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(ecnu ayTrpynna He 3agaHa) az ——— Pagurus acadianus
ik Ellasochirus tenuimanus
q7 Labidochirus splendescens

Lithodes aequispina

i N L——— Paralithodes camtschatica

Artemia salina

47 100 — Clibanarius vittatus

AR L—— Coenobita sp.

Pagurus pollicaris (NE)

4" L—— Pagurus pollicaris (GU)

Pagurus longicarpus-(NE)

Pagurus longicarpus (GU)



Knaccuka xaHpa — nporpamma PAUP4.0b10

v [/

Preliminary beta-test version

Version 4.0b10 §
Copyright 01 S

' Sinauer Associates, Inc. Publishers
‘ Sunderland, hiassa ;




Pabora c nporpammou PAUP
(Phylogenetic Analysis Using Parsimony )

» Co3paTb .nex ¢ain (save as.. In MegAlign)

» AyTrpynna AoKHa 6biTb nepBomn (Man 3a4aThb Kak
outgroup=7,8

» Y6paTb BCe TUPE B HAa3BaHUAX

» BbibpaTb Kputepuit aHanunsa (set criterion = likelihood,
set criterion = parsimony)

» Bootstrap nreps=1000
» Savetree from=1 to=1 treefile=NINNN.tre



[Iporpamma fJ1s1 paboThI C iIepEBbSIMU-
TreeView (http://taxonomy.zoology.gla.ac.uk/rod/treeview.html)

Taxonomy and Systematics at Glasgow

¥ TreeView

Tree drawing software for Apple Macintosh and Windows

(and now Linux and Unix)
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TreeView is a simple program for displaying phylogenies on Apple Macintosh and Windows PCs. It has the following features:
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Changes Waiting list Other lists Old programs Mot listed 797

Here are 362 phylogeny packages and 50 free servers, all that | know about. It is an attempt to be completely comprehensive. | have not made any attempt to exclude programs that
do not meet some standard of quality or importance. Updates to these pages are made roughly weekly. Here is a "waiting list" of new programs waiting to have their full entries
constructed. Many of the programs in these pages are available on the web, and some of the older ones are also available from fip server machines.

The programs listed below include both free and non-free ones; in some cases | do not know whether a program is free. | have listed as free those that | knew were free; for the
others you have to ask their distributor. Usually when | say that a program is downloadable from a web site, this means that it is available free.

Email addresses in these pages have had the @ symbol replaced by (2c) and also surrounded by invisible confusing tags and blank characters in hopes of foiling spambots that
harvest email addresses.

If you discover any inaccuracies, or feel that | have left any important programs or facts out, or if links do not work properly, please e-mail me at: (joe (at) gs.washington.edu) YOU
can also use the submission form here to submit new entries.

Owing to past NSF support of these pages, | am required to note that any opinions, findings, and conclusions or recommendations expressed
in this material are those of the author and do not necessarily reflect the views of the National Science Foundation (NSF supported these

pages from 1995-2003).

List of packages arranged ...

- by mefhods avalable http://evolution.genetics.washington.edu/phylip/software.html

.. by computer systems on which they work

.. cross-referenced by method and by computer system.

.. by ones which analyze particular kinds of data. =




JloMmalliHee 3aJ1aHH e

» YcTaHOBUTb Ha cBOM KomnbtoTep nporpammy MEGA 4
» CKayaTtb n yctaHoBuTb nporpammy PAUP

» CKrauyaTtb #nexus-pann , noctpontsb NJ, UPGMA, n MP
nepesbsa B nporpammax MEGA n PAUP

» MocunTatb ByTCTPEN-NOAAEPHKKY B 0OOUX NpOrpammax
AN NONYYEeHHOro aepeBsa

» 3apgaHue Ha cante http://mugue.narod.ru/genetics.html
» - IMHKA SleKkumna 6



