GEVOL

LABORAYORIO DE

GENETICA ¥ EVOLUCION ST
[ J ®

UNIVERSIDAD SANTO TOMAS

Documento

Metodos de reconstruccion filogenética para caracteres morfolégicos y
moleculares. Guia de pasos metodoldgicos para principiantes en sistematica
filogenética

Por
Rodrigo A. Moreno™? & Marco A. Méndez?
! Facultad de Ciencias, Universidad Santo Tomas, Av. Ejército Libertador 146,
Santiago, Chile. E-mail: ramoreno@gmail.com
2 Laboratorio de Genética y Evolucién (GEVOL), Departamento de Ciencias

Ecolégicas, Facultad de Ciencias, Universidad de Chile. Las Palmeras 3425, Casilla
653, Nufioa, Santiago, Chile. E-mail: mmendez@u.uchile.cl

Este documento es propiedad intelectual del Laboratorio de Genética y Evolucién,
Facultad de Ciencias, Universidad de Chile.

-2009-


mailto:ramoreno@gmail.com
mailto:mmendez@u.uchile.cl

RA Moreno & MA Méndez

INDICE

TGO IO o e . 3

Reconstruccion filogenética para caracteres morfoldgicos ........................... 4

Anélisis Filogenético de Méaxima Parsimonia en Software PAUP* .................. 5

Reconstruccion filogenética para caracteres moleculares ............................ 13
Plataforma: CLUSTALX ..o e e 16
BRI DT ....................ccooeeieeiieieee i .. 17
BN aSP. . .. ... e e e e nen oo 21
B B . . . e A 23
BIEEONEEMRG A, ............. 0 et S 28
Analisis Filogenético de Maxima Verosimilitud (Maximum Likelihood) ......... 34
Plataforma: JModelTeSt2 ... e e 35
Plataforma: MESQUITE ... e 42
Analisis Filogenético de Inferencia Estadistica Bayesiana ................ccceveveee. 45
Plataforma: MrBayes ..........ouiiiirii e 45
AGFAOECTMIBNTOS ...\ttt e eat et e et e e esataasansanaasaasansanensan 48



RA Moreno & MA Méndez

Introduccion

La presente guia que ponemos a disposicion como material docente para el curso de
postgrado “Procesos Evolutivos: Métodos de Reconstruccion Filogenética” de la
Universidad de Chile, tiene como objetivo brindar apoyo metodologico a los
estudiantes que recién se inician en el estudio de la sistemética filogenética. Hemos
querido ejemplificar de forma simple los métodos rutinarios que se aplican en las
reconstrucciones filogenéticas para evaluar hipotesis en ecologia y evolucién. En esta
guia se presentan detalladamente los pasos metodolégicos y los programas
computacionales informaticos ad hoc para reconstruir hipotesis filogenéticas basadas
en caracteres morfologicos y moleculares (secuencias nucleotidicas).

Esperamos que este material contribuya a desarrollar en términos pedagdgicos la
habilidad de los estudiantes de comprender el uso adecuado de cada herramienta, sus
potencialidades y restricciones metodoldgicas e interpretativas desde el punto vista
biolégico y estadistico. Finalmente, entregamos las directrices como realizar analisis
filogenéticos utilizando métodos como Neighbor-Joining (método fenético de
distancia), Méxima Parsimonia, Méaxima Verosimilitud (Maximum Likelihood) e
Inferencia Bayesiana en distintas plataformas computacionales en su mayoria de libre
distribucion.

A continuacion se procede a mostrar con ejemplos tipos la forma de iniciar el analisis
de los datos en una seccion dedicada a caracteres morfologicos y otra a caracteres

moleculares.
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1.- Reconstruccidn filogenética para caracteres morfoldgicos
Cita

Maddison, D.R., D.L. Swofford & W.P. Maddison. 1997. NEXUS: an extensible file
format for systematic information. Systematic Biology 46(4): 590-621.

Procedimiento
1.- Abrir bloc de notas

2.- Proceda a crear un archivo (matriz) en lenguaje #Nexus de los caracteres
morfolégicos con su estado de caracter definido previamente (e.g. binario,
multiestado).

Ejemplo archivo tipo: Vertebrados

B Matriz Vertebrados - Bloc de notas

Archivo Edicion  Formato  YWer  Ayuda

ME=US
eqin taxa;
dimensions ntax=10;
taxlabels
Celacanto
Perca
Salamandra
Rana
Tortuga
Cocodrilo
Gecko
serpiente
Humano
Catita;
and;
begin characters;
dimensions nchar= 13;
format symhols="01";
matrix

Celacanto 0000000000000
Perca 0000110000000
salamandra 0110000001000
Rana 0110000001000
Tortuga 1100000000000
Cocodrilo 1100001010000
Gecko 1100001100000
serpiente 1100001100000
Humano 1111000000000
Catita 1111001010110;

end;

3.- Defina el grupo externo “outgroup” [por convencion se puede rellenar con ceros]
4.- Guarde su archivo como Vertebrados.nex [extension Nexus]

5.- Este archivo con extension Nexus podra ser utilizado en la plataforma del
software PAUP* [Phylogenetic Analysis using Parsimony *and other methods]
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Analisis Filogenético de Maxima Parsimonia en Software PAUP*

Citas

Swofford, D.L. 2002. PAUP*: Phylogenetic analysis using parsimony (*and other
methods). Version 4. Sinauer, Sunderland, Massachusetts.

Page, R. 2001. TREEVIEW 1.6.6. Tree drawing software for Apple Macintosh and
Windows. Disponible en http://taxonomy.zoology.gla.ac.uk/rod/treeview.html.

Procedimiento

1.- Abrir PAUP
2.- Abra el archivo tipo Vertebrados. nex

& PAUP* 4.0b10

File Edit Window Help
B Display
PALUP =

Uersion 4.@hi@ fo| Buscaen [0 Matiz1 = = ®E ek E
Tue Mow 24 17:51:

Matriz Vertebrados

apparent
There are|
with thisg|
freguent 1

MNombre: |Matriz “Yertebrados Dpan#ExecutaI
Tipa: |NEXUS Fnex) | Cancelar |

File Open Mode
% Execute  ( Edit

Execute | Clear | Delete |
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B PAUP* 4.0b10 - [Display]
] Fle Edit window Help -8 x

PAUP =
Uersion 4.8b1i8 for 32-hit Microsoft Windous
Tue Mov 24 17:51:84 2089

NOTICE
This is a beta—test version. Please report any crashes,
apparent calculation errors, or other anomalous results.
There are no restrictions on publication of results obtained
with this version, but you should check the WLl site
1y for bug and/or updated versions.
Soe e ra READHE File on the dsteimicion modis fon foralis.

Processing of file "C:\Documents and
Settingssusuario\EscritoriondocumentssFolders\PhD\?. Procesos Evolutives—
Mitodos de Reconstrucci¥n Filogenitica“Clase 6- PrBctico 1- Caracteres
Morfol¥gicos\TAREANMatriz 1\Matriz Uertebrados.nex" begins.

Data matrix has 18 taxa, 13 characters
Valid character-state symbols: @1
Missing data identified hy *'?*

Processing of file "C:\Documents and
Settingssusuario\EscritoriondocumentssFolders\PhD\?. Procesos Evolutives—
Mitodos de Reconstrucci¥n Filogenutica“Clase 6- PrBctico 1- Caracteres
Morfol¥gicos\TAREANMatriz 1\Matriz Uertebrados.nex" completed.

I [5|E|
Exzcute Clear Deleie Siop Pawse | ,
| Ready for command Matriz Vertebrados. nex

3.- Ejecute los siguientes comandos
Nota: el simbolo guién bajo representa un espacio entre palabras: _ = un espacio

3.1. Ejecute el comando exclude_uninf [excluye los caracteres no informativos]

3.2. Defina su tipo de Busqueda

alltree Blsqueda Exhaustiva <12 taxa

hsearch Busqueda Heuristica

bandb Busqueda Heuristica por Branch and Bound

3.3. outgroup _celacanto [definir Outgroup - ver archivo Nexus]

" PAUP* 4.0b10
File Edit Window Help

Bl Display
byicos“TAREANMatriz 1\Matriz Uertebrados.nex” begins...

Exhaustive Search

Number of trees evaluated: 2027025
COLLAPSE option in sifect: Yes (max)
KEEPing trees LE score: N/A
Humber of trees saved: 11
Best tiee found so far, 15

Data matrix has 18 taxa. 13 characters
Ualid character—state Symbuls
Missing data identified

Processing of file "G:\Documents and
Settings\usuario\Escritoriosdocuments\Folders\PhD\?. Procesos Evolutives—
Mitodos de Reconstrucci¥n Filogenitica“Clase 6- PrBctico 1- Garacteres
Morfol¥gicos\TAREAMatriz 1\Matriz Uertebrados.nex" completed.

Progress in search liee

Outgroup status changed:
taxon transferred to outgroup
Total number of taxa now in outgroup = 1
Number of ingroup taxa =

Exhaustive search settings:
Optimality criterion = parsimeny
Character-status summary:
Of 13 total characters:
11 characters are of type *unord”
All characters have equal weight
1 character is constant
4 yariable characters are parsinony—uninfornative
Number of parsimony—informative characters = 8
Initial *MaxIrees’ setting = 10@
Branches collapsed (creating polytomies> if maximum branch length is zero
‘Mullrees’ option in effect
Topological constraints not enforced =
Trees ave unrooted >

I El=
Execuie. Clear, Delete Stop Pawse | J

Close status window to continue. .. Matriz Vertebrados.nex
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SettingssusuarionEscritoriondocumentss\Folders\FPhD\7. Procesos Evolutivos— ~
Mitodos de Reconstrucci¥n FilogenUtica“Clase 6— Prfctico 1- Caracteres
Morfol¥gicos\TAREANMatriz 1\Matriz Uertebrados.nex" completed.

OQutgroup status changed:
1 taxon transferred to outgroup
Total number of taxa now in outgroup = 1
Mumber of ingroup taxa = 9

Exhaustive search settings:
Optimality criterion = parsimony
Character—status summary:
0Of 13 total characters:
A1l characters are of type ‘unord’
All characters have equal weight
1 character is constant
4 variable characters are parsimony-uninformative
Numher of parslmnny informative characters =
Initial 'MaxTrees’ setting = 188
Branches collapsed {creating polytomies? if maximum branch length is zero
*MulTrees’ option in effect
Topological constraints not enforced
Trees are unrooted

Exhaustive search completed:
Numher of trees evaluated = 2027825
Score of best tree found = 15
Score of worst tree found = 26
Number of trees retained = 1
Time used = 1.11 sec

Fregquency distribution of tree scores:

mean=23.785548 sd=1.588197 gl--8.6%1366 g2-8.295475

€223146
€379352>

24 €4877834>
25 <495888>
26

I ==

3.4. describetree Descripcion de los datos [Estadisticos basicos: Largo del arbol,
Indice de Consistencia, Indice de Retencién, Indice de
Consistencia re-escalado].

.0b10 - [Display]
File Edit Window Help L

23 €379352>

24 4878342
25 (495888
26 <262308>

Tree description:

Unrooted tree(s> rooted using outgroup method
Optimality criterion = parsimony
Character—status summary:
Of 13 total characters:
All characters are of type ‘unord’
A1l characters have equal weight
1 character is constant
4 variable characters are parsimony—uninformative
Number of parsimony—informative characters = 8
Character—state optimization: Accelerated transformation (ACCTRAN>

Tree number 1 (rooted using user—specified outgroupd

Tree length = 15

Consistency index (CI) = B.8088
Homoplasy index (HI> a.2888

CI excluding unlnfurmatlue characters
HI excluding unlnfurmatlue characters
Retention index (RI> = B.7857
Rescaled consistency index ¢RC> = B.6286

a.7273
8.2727

Celacanto

Perca

Salamandra

iy
.

Rana

-
Do

Tortuga

i

Cocodrilo

GCatita
Gecko

i
——

iy
——

Serpiente b

describetree j il
Execute Clear

Ready for command Matriz Yertebrados.nex
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3.5. ACCTRAN Algoritmo de Optimizacion del estado del caracter por
defecto de PAUP

3.6. pset_opt=deltran comando para cambiar el criterio de Optimizacion
[Optimizacion del estado del caracter por DELTRAN]

3.7. showtree Mostrar los é&rboles obtenidos por la buasqueda
designada

W pALP® 4.0b10 - [Display]

%‘] File Edit Window Help

GConsistency index (CI> = B.8088

Homoplasy index <(HI> = B.2080

CI excluding uninformative characters = B.7273
HI excluding uninformative characters = B.2727
Retention index ¢(RI> = B.7857

Rescaled consistency index (RG> = B.6286

Celacanto

Perca

Salamandra

-~
iy
.

Rana

Tortuga

Cocodrilo

iy
.

Catita

Gecko

Serpiente
Tree number 1 {rooted using user—specified outgroupd>

Celacanto

Perca

I Salamandra

Rana

Tortuga

I Cocodrilo

Catita

I Gecko

Serpiente i
|~
St | [ Pawse |




3.8. contree

1 PAUP* 4.0b10 - [Display]
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Arbol de Consenso Estricto

Eﬂ File Edit ‘Window Help

L]

=
[E2 P

N

Gecko

N

e

Serpiente

Tree number 1 (rooted using user—specified outgroupd

Celacanto

Perca

| Sal.

Rana

Humano

Tortuga

I Cocodrilo

Catita

Strict consensus of 11 trees:

[ [ Gecko

Serpiente

Gelacanto

Perca

I Sal

Rana

Tortuga

Cocodrilo

| Gecko

Serpiente

Humano

Catita

=4

Exeoute Clear Delete

Stop Passs |

3.9. savetree

3.10. bootstrap_nrep=1000

& PAUP* 4.0b10

Guardar arbol [archivo queda con la extension.tre / en
el ejemplo es Vertebrados.tre ]

Soporte de los nodos (Arbol de consenso del 50% de la
regla de la mayoria)

File Edt Window Help

B| Display

Heuristic Search Status

Addtion sequence: simple

# Trees held at each step:
Swapping algorthm: TBR

==

de Reconstrucci#n FilogenOticasClase 6—

Bootstrap method with heuristic search:
Numher of hootstrap repllcates = 1800
Starting seed = 8884
Optimality criterion = parslmuny

haracter—status summary:
0f 13 total characters:
All characters are of type

1 character is constant
Nunber of parsimeny-infornative

Addition segquence:
Humber of trees held at each step duri
Branch—-swapping algorithm:
Steepest descent option not in effect
Initial ’'MaxIrees’ setting = I5}

*Mullrees’ option in e
Topological constraints not enforced
Trees are unroote:

11 trees saved to file “C:“\Documents and Settings\usuario:Escritorio“documents®

‘unord’
A1l characters have equal weight

4 variable characters are parsimony-uninformative

Starting tree(s) obtained via stepwise addition
sinple <{reference taxon = Celacanto>

tree—hisection-reconnection <{TBR

Branches collapsed {creating polytomies) if maximum branch length is zere

COLLAPSE option in effect: Yes [max)
MULTREES option in effect: Yes
Steepest descent: No
KEEPing trees LE score: NAA
# Taxa joined: 10
# Rearangements tied: 1486
# Trees remaining to swap:
Number of rees saved:
Beast tree found o far:
Bootstrap replicate:

Cloze

Prctico 1- Caracteres Morfol¥gicosTAl

—oo
~

1000

characters =

ing stepwise addition =1
)

Erecuie Clear Delete

Stop Pause |
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% PAUP* 4.0b10 - [Display]
[£] File Edic Window Help

1888 bootstrap replicates completed
Time used = 1.14 sec

Bootstrap 589x majority-rule consensus tree

Celacanto{1>

Percac2)>
Salamandra(3>
77—|
Ranad4)

Tortugads)

Cocodrilo<6>

75 Gecko (7>
I I
Serpiente{8)
{9
Catita<1@>

Bipartitions found in one or more trees and freguency of occurrence (hootstrap
support values):

1
1234567898 Freg #

3 groups at (relative) frequency less than 5% not shown

3.11. savetree file= Vertebrados.tre_from=1_to=1 brlens=yes

Guardar el arbol
como archivo con
largo de ramas
(filograma)

En su carpeta aparecera Vertebrados con extension .tre para ser desplegado en el

software Treeview. Recuerde ir al menu Tree y seleccione show internal Edge labels

para que despliegue los valores de soporte de los nodos obtenidos en su analisis de

Bootstrap no-paramétrico. Guarde la figura como Save as Graphics y seleccione la

extension Enhaced metafile (emf).

10
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X TreeView - [Vertebrados.tre] £|EH5\
FMe Edit Style Tree ‘Window Help

L delele 1) sl

Celacanto
Perca
Save Picture )& Tortuga
Guardar en: |@ ejemplos guia -] e £F E-
Cocodrile
Humano
Catita

Nombre:  [Vertebradod Guardar |
Tipo: |Enhanced metafile [" emi) | Cancelar Salamandra

78

Rana

Gecko

62

Serpiente
10

PALP_1 (1j1)

X TreeView - [Vertebrados.tre]

[ Fle Edt Style Tree window Help

) xelele 1) sl

Celacanto
Perca
Tortuga
Cocodtila
Humano
Catita
74
Salamandra
78
Rana
Gecko
62
Serpiente
10

PAUP_1 (i1}

11
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Otros comandos de utilidad
3.12. set_criterion=dist
3.13. nj

3.14. set_criterion=parsimony

3.15. includeall
3.16. showmat

3.17. describetree/apolist

Cambio de criterio a método de distancia
Neighbor-Joining [vecino mas cercano]

Cambio de criterio a método de Maxima
Parsimonia

Incluir todos los caracteres
Mostrar matriz de datos

Muestra la lista de apomorfias de la matriz

4.- utilize el software TREEVIEW para desplegar graficamente el(los) arbol(es)
recuperados. También puede utilizar el software FIGTREE para visualizar
graficamente los arboles filogenéticos.

Sitio web: http://tree.bio.ed.ac.uk/software/figtree/

5.- Cierre PAUP*.

Nota: El procedimiento es similar cuando se utiliza una matriz con secuencias

nucleotidicas.

12
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2.- Reconstruccion filogenética para caracteres moleculares
Procedimiento

1.- Para obtener secuencias nucleotidicas utilize la plataforma de Genbank
http://www.ncbi.nlm.nih.gov/Genbank/index.html

2.- Seleccione en el menu Search “Nucleotide”

3.- Posteriormente en el buscador “For” coloque el taxon de interés y el tipo de
marcador(es) molecular(es). Seleccione “Nucleotide: core subset of nucleotide
sequence records” para acceder a las secuencias.

< _, NCB] GenBank Overview

PubMed Entrez < OMIM S Taxonomy Structure

5ear,:n| Entrez v fmlpnlychaeta Col

at is GenBank?

nBank® is the N\H}enenc sequence database, an annotated col\ammn nfaH publicly available DNA
uences (Mucleic Acids Research, 2008 Jan:36(Database issue)l There are approximately

,533,156,756 bases in 108,431 692 sequence records |nthatramt|nna\ GenBank divisions and
165,117,763 bases in 48,443 067 sequence records in the WGS division as of August 2009

complete release notes for the current version of GenBank are available on the NCBI fip site. A new release

ade every two months. GenBank is part of the Intemnational Mucleotide Sequence Database Collaboration,

ch comprises the DNA DataBank of Japan (DDBJ), the European Molecular Biology Laboratory (EMBL), and
nBank at NCBI. These three organizations exchange data on a daily basis.

example of a GenBank record may be viewed for a Saccharomyces cerevisiae gene
1e News: 2009 H1N1 Flu Virus (Swine Flu)

Centers for Disease Control and Prevention and other health officials are actively tracking the recent
ergence of human cases of swine influenza A (H1N1) virus infection. Influenza Avirus sequences from
ients affected by this strain are being submitted to GenBank and can be accessed through the NCBI Flu
source

M/NCBI 2009 H1N1 Flu Resources:
=
J r] qulxvl‘uh‘;

£3

ndows Internet Explorer

= nibh.gov. | |42 |[ X
w7

Archiva  EdiciGn - Ver  Favoritos  Herramientas  Ayuda

3 B

x Google ‘ =~ [ sidewiki + %% Corrector ortogrdfico + (53 Traducr -+ 2 € ~ (@) Ramoreno
< Favaritos | o @ - B ~ & Hatmail gratuito
= fn . 5 »
55|~ | [ Gmail - Tnbox (2) - ramoreno, . | £ Entrez cross-databass se.., % %3 - B [ = v Pagina~ Seguridad - Herramientas + (g~
-~
e Entrez, The Life Sciences Search Engine
PubMed | All Databases I Human Genome [ GenBank [ Map Viewer BLAST
Search across databases |Pﬂ'y:hsets col | Help
- Result counts displayed in gray indicate one or more terms not found
8] OYY' PubMed: biomedical literature citations and abstracts @ | [20] () Books: online books 7}
"
7 ﬂ PubMed Central: free, full text journal articles t7l 6 j\_ OMIM: online Mendelian Inheritance in Man 7] L4
1 m Site Search: NCBI web and FTP sites 7l 1 ﬁ OMIA: online Mendelian Inheritance in Animals 7l
Nucleotide: Core subset of nucleotide sequence
1740] @ Oee a 7 2| (4 dbGaP: genatype and phenotype ]
Go ko Mucleotide Results Page ~ c
4 . —i= = : UniGene: gene-oriented clusters of transcript
) EST: Expressed Sequence Tag ressrds o | [1a155] & UniGener &
8+ Gss: Genome Survey Sequence records @ ¥ CDD: conserved protein domain database @
1612 -:-:' Protein: sequence database c7l 6 3D Domains: domains from Entrez Structure 7]
||| Genome: whole genome sequences L7 F’]- UniSTS: markers and mapping data L7
~
& mtermnet fa v H00% v

13
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4.- Realice click en el n° de acceso de Genbank y baje “download” la secuencia
nucleotidica en formato FASTA

Nucleotide - Typhloscolex muelleri woucher UCONN:PoD

Windows Internet Explorer

e rihugav | [*#2][x] | |2 -
Archivo  Edicién  Yer Fawvoritos  Herramientas  Awuda
x Go glt‘ v .Buscar g E?' @' =g Eﬁisidswikl @ ’?erectorurtugréﬁ:u ~ [&a| Traducir = t‘;\\ @ .RAmDrsnD'
> Favari L E - -
o Favarites | 55 @ el 2| Hotmail gratuito
= aq . . = »
58|~ | Gmail - Inbox (2) - ramarena.., | 2 Mucleotide - Typhloscolex... i~ B = v Pagina - Sequridad - Herramientas - @~
< X1 -
g = z o~ .
> NCBI ‘® & 5 Nucleotide
All Databases PubMed Nucleotide Protein o Structure OMIM
sam‘ Nucleotide V|for|| |
Limits. Preview/index T History T Clipboard T Details ]
Format: GenBank FASTA Graphics More Formats ¥ Download ¥ Links ¥
GenBank FJB02544.1
Change Region Shown il =
Typhloscolex muelleri voucher UCONN:P005.1.2 cytochrome oxidase subunit | (COI)
gene, partial cds; mitochondrial M iiaite] hd
Sequence Analysis Tools
Features Seguence » BLAST Sequence
LOCUS FIE02544 €79 bp DNA linear TNV 12-NOV-2009 » Pick Primers
DEFINITICN Typhloscolex muelleri woucher UCONN:Po05.1.2 cytochrome oxidase
subunit I (COI) gene, partial cds; mitochondrial. Recent activity -
ALCCESSION FJ602544
VERSION FJ602544.1 GI:239859726 Tum Off Cleer
HEYWORDS BARCODE . Tyoh , Jeri "
. . § . "yphioscolex muelleri voucher
SOURCE mitochondrion Iyphloscolex muelleri ﬁ UCONN:Po0S.1.2 cytochrome oxidase subunit
ORGANISM Iyphloscolex muelleri
Eukaryota; Metazoa; Annelida; Polychaeta; Palpata; Aciculata; Q_ Polychasta COI(1740) Mucleotide
Phyllodocida; Ivphloscolecidae; Typhloscolex.
REFERENCE 1 (bases 1 to 679) » Bes mor..
AUTHCRS Bucklin,A., Hopcroft,R.R., Koscbokova,K.N., Nigro,L.M.,
Ortman,B.D., Jennings,R.M. and Sweetman,C.J.
TITLE DNA barcoding of Arctic Ccean holozooplankton for species All links from this record -
iAentifirarian and racarmition b
Lista

€D Internet Saov E00% <

{= Nucleotide - Typhloscalex muelleri voucher

Windows Internet Explorer

=,
&) L ‘ b1 nih.gov,

¥ %)% G

archivo  Edicién  VYer Favoritos  Herramientas — Ayuda

x Go gle‘

" Buscar = g2 ~ Eﬂl' SI - = Q{i Sidewiki :'?‘ Corrector ortogréfica + |43 Traducr + 3> @\\5 - . RAmorena *

{\‘fFavontos {5 @ - £] * €| Hotmail gratuito
= X »
=5 | = | P Gmail - Inbax (2) - ramareno... | & Mudeotide - Typhloscolex,., -8 =] @ - Pagina v Sequridad - Herramientas v |
'L) v d Eal
R ; My NCBI 2] —
SNucleotide [Sion In] Renister]
L Structure OMIM S
Searth‘ Mucleotide
Limits. Preview/Index T History T Clipboard T Details ]
Format: GenBank FASTA Graphics More Formats¥ Downloady  Save¥  Links¥
GenBank: FJE02544.1 GenBank
Typhloscolex muelleri voucher UCONN:P005.1.2 cytochrome oxidase subunit | (COI)
gene, partial cds; mitochondrial —
>gi1|239859726|gb|FJ602544.1| Typhloscolex muelleri voucher UCONN:Po05.1.2 cytochrome
oxidase subunit I (CCI) gene, partial cds; mitochondrial
ARAGAATGGAACTTTATATITAATTTATGGTATTTGARGAGGARTTTTAGGGECTAGTCTAAGARGTTTA INSDSeq XL
ATTCGRATTGAGTTAGCTCARCCAGGAACTITTTTAGGARATGAACARTTATATALTACTATTGTTACAR
GRCATGCARTTGITATARTTTITTITAGTGTAATACCTATITTAATTGGTGEGTITGGARACTGGTTAGT Recd TMySeq XML -
TCCTTIRAATAATAGGGT TAGGTGATATAGCTITTGCTCETTTARATARTATARGATT TTGGITACTCTIT Feature Table =
CCTTCTATAATTITEATAATTGETRGITETTITATTGARAGAGGT TGTGETGCGEEETGRACTCTATACT Tum Off  Clear
CACCTCTITCTTCTITTTTAGGTCATCCTGETCCTAGAGTAGATTTTECTATTTTTTCTCTTCATTTAGC
TGEGGCTICTTCTATTTTAGGAGGARTTARTTTTATTTGTAGAATTTTTTTTATACGACTARARRARGAT [§ [yphioscolex mueleri voucher
TTTGACTTAATATATTTATTTCCATGAAGAATTTTART TACGETTATTTTATTACTTTTAGCTGTACCTG UCONN PoDS.1.2 eytochrome oxidase subunt
TTTTAGCTGGAGCTATCACAATGCTTATTGCTGATCGTAACCT TAATACARGATTTTTTGATCCTGRAGG Q, Polvchaeta COI {1740) Nucleofide
AGGAGGAGATCCTATTCTTIATGCTAACTTATTTTGATITTTTGETCAC
» See more...
All links from this record -~ P
Lista & meernet $n - ®ioon v
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... - Windows Internet Explorer

—— = 7 .
@E)v B rih.gov ] 4] %] |2 |2
x Google ‘ v Muscar g - g | B = sidewiki + | "2 Corrector ortogréfico = 43 Traducir = 22 &, ~ @ Ramoreno »
i Favoritos | 55 @ - & ~ | Hotmail gratuito

= . O . ’ ’ >
52|~ | P Gmal - Inhos (2) - ramoreno... | = Mucleotide - Typhloscolex,., % i - B [ mm v Pagina- Sequridad - Herramientas - g~

-~
My NCBI H =
Sign In] [Reaister’

swd,‘ MNucleotide V|far|
iDesea abm o guardar este archivo?
Limits: Preview/Index T History T Clipboard
I,
Format: GenBank FASTA Graphics More Formd | " Wl - cuEmeEs e Downlosd¥  Save¥  Links¥
Tipo:  Assoc

GenBank: FJE02544.1 i i

enBan 12! De www.nchbi.nlm.nih.gov e 0 =
Typhloscolex muelleri voucher UC|

gene, partial cds; mitochondrial porr | [ Guarder | [ Cancelnr ] tomize View =

N _ pence Analysis Tools
>gi|239859726|gb|FJ602544.1| TypH

oxidase subunit I (COI) gene, pay 0 5 Aunque los archivos procedentes de Intermet pueden ser Gtiles, 45T Sequence
ARAGARTGGARCTTTATATTITARTITATGGTAT @, algunos archivos pueden llegar a dafiar el equipo. Sino confia en k Primers
ATTCGRATTGAGTTAGCTCAACCAGGAACTT T el origen. no abra ri guarde este archiva. 2Cudl es el riesgo?
GACATGCARTTGTTATAATTTITTITAGIGTA weekent activity =
TCCTTIAATARTAGEGTTAGGT GATATAGCTITTGCTCGTITARATARTATARGATTTTGETTACTCTIT =
CCTTCTATAATTTTGATAATTGETAGTTETTITATIGARAGACETTCTGETECEEEETGARCTCTATACC Tum Off  Clear
CACCTCTTTCTTCTTTTITAGETCATCCTGETCCTAGAGTAGATTTTGCTATITITTCTCTTCATTTAGE
TGEGGCTICTTCTATTTTAGGAGGAAT TAATTTTATTTGTAGAATTTTTTTTATACGACTARAARARGAT [§ Typhlescolex mugleri voucher
TTTGACTTAATATATTTATTTCCATGAAGAATTTTART TACGETTATTTTATTACTTTTAGCTGTACCTG UCONN PoDS.1.2 eytochrome oxidase subunt
TTTTAGCTGGAGCTATCACAATGCI TATTIGCT GATCETAACCT TARTACARGATTTTTTGATCCTGAAGE Q Polychasts COI (1741 Nucleside
AGGAGEAGATCCTATTCTTIATGCTARCTTATTTTGATITITIGETCAC
» See more...
All links from this record - s
Lista & mternet Gh v Haoem -

5.- Genere una carpeta con las secuencias recuperadas en GenBank
6.- Cierre la pagina web.
7.- Una vez obtenida las secuencias nucleotidicas se procede a generar una base de

secuencias en las plataformas CLUSTALX y BIOEDIT para realizar los
alineamientos de secuencias nucleotidicas.
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Plataforma: CLUSTALX
Extension .fas (formato FASTA)
Cita

Thompson, J.D., T.J. Gibson, F. Plewniak, F. Jeanmougin & D.G. Higgins. 1997. The
CLUSTAL X windows interface: flexible strategies for multiple sequence alignment
aided by quality analysis tools. Nucleic Acids Research 25: 4876-4882.

Para cada archivo realizar el siguiente procedimiento:

1.- Abrir el Programa CLUSTALX y dentro de éste, abra el archivo de secuencias
nucleotidicas con extension .fas

2.- Proceder a alinear las secuencias utilizando la opcion que viene por defecto
Multiple Aligment Mode y vaya al menu alignment y ejecute “Do complete
alignment”.

3.- En su carpeta aparecera el alineamiento efectuado con la extension .aln

4.- Cierrar el programa CLUSTALX

EEX

lors Quality  Help

Save Sequences ac... Chrk+s

‘rite Migrment as Postscript — CrbP

Quit crl+Q

M ClustalX 2.0.8 BEE
File Edit BEGUEHE Trees  Colors Quality Help
= Do Complete Alignment Cirl+H
Mode: ‘m Do Guide Tree Only cri+G
Do Alignment from Guide Tree
Realign Selected Sequences 3
Realign Selected Residue Range m

Alignment Parameters >

Iteration 14
Output Format Options

Set All Parameters to default
T

16
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Plataforma: BIOEDIT

Cita

Hall, T.A. 1999, BIOEDIT: a user-friendly biological sequence alignment editor and
analysis program for Windows 95/98/NT. Nucleic Acids Symposium Series 41: 95-
98.

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

Ejemplo archivo tipo: grupol6b [secuencias nucleotidicas del gen mitocondrial
citocromo b —cytb- del género de anuros Bufo]

1.- Abrir Bioedit
2.- Seleccionar Edit para editar las secuencias nucleotidicas
3.- Edite el nombre de las secuencias y presione “Apply and Close” para ir editando.

$ BioEdit Sequence Alignment Editor
File Edit Accesory Application  RNA  World Wide Web  Options  Window  Help

= b

[+ LX)

B & [Gueten <1 < B 8 lotal sequences

Mode: [Edt || Dvernrite =] Ssiection:0 Sequence Mask: None St 3

Pasilian Numbering Mask: None e at:

: X
I I e

Sequence Type: [DNA < 20

Length 53 Position: 1 50 TECEEACTAGTATEAATEEE

True Length: 533 True Position: 1 ggg@ggﬁég:gg§$§g$mggc

Font Size: |10 ~| Sequence 1 outof 8 I~ Lock sequence | Overwrie - T ACCAARLACATOGOGTCTTE)

BapinulosusTe g 50 TGO GEACTAGTATGAATGE,
BatacamensisPaj TACCAAAAACATCECCTOTTGA,
Bchilensishun ke \ L B CABALACATCGCCTETTEACTA
BpapillosusLaj TECEAGT GACCOTEITE A TATCOTAAG CETECEANEE A TECGEACTAGTATGAATGEE

&0 70 80 50 100

1 I | | | I | 1 | I
TAGCGTAATC ACTTGTTCTT TARATGCGEA CTAGTATGAL TEECACCACE

110 120 130 140 150
| ] | | | ] 1 | |
AAGETTATAC TGTCTCCTTT TTCTAATCAG TGALACTAAT CTCCCCGTGA

Bpply Apply and Close Cancel ‘ ﬂ [ Color

4, Vaya al menu Edit y proceda seleccionar todas las secuencias con “Select All
Sequences”.

37 BioEdit Sequence Alignment Editor - [C:\Documents and Settings\usuario\Escritorio\documents\Procesos Evolutivos\2. Practico_Il\Secuenciastgrup... [= (B3]

3 Fie 4] Sequence Alignment Wiew Accessory Application RNA  World Wide web Options Window Help BEES
Undo iz
& 0
= nces
HE o Curben
Mode: [£|  Copv CirkC Sequence Mask: None Start
Ie| Copy reverse complement Numbering Mask: None ruler ot/
Paste Clrl+y Sl SATERE TR Seroll L[| ]
1 CaT M| H
T ow Sedawe [HEITE OB A g
of
Paste Over Ttles 30 a0 50 &0 20 80 a0
Paste Onto Titles BCCEUEETATCCTALCCETECGAAGETAGCETAATCACTTGTTCTT TAAAT GCGEACTAGTATGALTGGCA
Delete: Del CCAGTEACCCTGTTCAACBECCGOGETATCCTALCCGTECGAAGETABCGTALTCACTTGTTCTTTALLT
BCCGUGETATCC TAACCETECEAAGSTAGTETAATCACTTGT TCTTTALATGTGGACTAGTATGAATGECA
Cut Sequence(s) k7 BAGATTALALGAALALGARBEALCTCEGCARACATTAACCTCGOCTGTTTACCALRAACATCGECTCTTGA
Copy Sequence(s) Ctrk+Fg BCCGUGETATCC TAACCETECEAAGGTAGTETAATCACTTGT TCTTTALATGCEGACTAGTATGAATGECA
Paste Sequencels) ChrkFo AGATTAAAAGAAAAAGAAGGAACTCGGCAAATATTAA T L ;uAccAAAAAc L TCTTGAC
Delete Sequence(s) Ctlapel TAAAAGAAAAAGAAGEARCTCEGCARATATTA COARARAC, TCTTGACTAL
3 B G e T AT Ot AL OGO AL GOT AG T AR CA CTTOT T T T A AN T COCOACTAGT ATEAAT SO0A

Copy Sequence(s) Verticaly (tab-formatted)

Copy Sequences to cipboard (Fasta Format)

Copy sequence titles Shift+ClrkeC
Copy sequence titles up to first {

Search »

Unselect All Sequences
Unselect All Residues
Invert title selection

Invert residue selections

Selsct to End
Select to Beginning
Select Residues of Selected Sequences
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5. Vaya al menu Accessory Application y seleccione “ClustalWW Multiple
alignment” para efectuar un alineamiento multiple de sus secuencias nucleotidicas.

= b

B Courier Mew ~lm =
Mode: | Edit - || Dvenwiite + gEIED“

ositiol
& om| 4 B4

g
=]

£1DID

CCTECCCA
ACTAATAL
(slabiclalalar}
ACCTAACA|
CCTGOOCA
TCTAACAC
A CACEAG
(slabiclalalar}

Add f Modify | Remove an Accessory Application

BLAST

AP contig assembly program

DMADist ---> Meighbor phylogenetic tree

DMNADist DMA distance matrix

DMAmI DMNA Maximum Likelihood program

Diamlk DMA Maximum Likelihood program with molecular dock.
DMAPars DNA parsimony method

FastDMAm| DMA& maximum likelihood

Fitch - Fitch-Margoliash and Least-Squares Distance Methods
Kitsch -- Fitch-Margoliash and Least Squares Methods with Evolutionary Clock
MEIGHBCR -- Neighbor-Joining and UPGMA methods

ProML Protein Maximum Likelihood program

Protdist -- = Fitch phylogenetic tree

Protdist --- > Neighbor phylogenetic tree

Protdist protein distance matrix

Protpars protein parsimony method

B

Start

tuler at
orall L | z
peed slov fy o Fast
BARANE R R RN R R AR RN R RN R RN RN

&0 70 20 -
GTaaTCACTTETTCTITTAAATGCGEACTAGTATGAATGECA
CCTAACCETGUGAAGGTAGCGTAATCACTTGTTCTTTALAT
EraalCACTTGTTCITTAAATGTGEACTAGT AT GAATEHECL
PACATTAACCTCGCCTGTTTACCAAAAACATCGCCTCTTGA
GTAATCACTTGTTCTTTAAATGCGGACTAGTATGALTGEC,
ATATTAACCTOGCCTGTTTACCAAAARACATCGCCTCTTEAC
FTAGCCTCGCCTGTTTACCAAAAACATCGCCTCTTGACTAN
EraalCACTTGTTCITTARAATGCGEACTAGTAT GAATEHECL

1

6. Proceda a dejar por defecto los pardmetros y presione Run ClustalW para
comenzar el alineamiento y la asignacion de los scores en la comparacion de pares de

las secuencias.

&

2

=D

@ & Forere =

IT §onm
T

(alaliy
ACTH
(alaliy
ACCT
cocT
TCTH
BACH
(alaliy

37 ClustalW Options

ClustalW Multiple alignment

Reference:
Thampszon, J.D., Higging, D.G. and Gibsan, T.J. [1934]
CLUSTAL % improving the sensitivity of progressive multiple
zequence alignment through sequence weighting, pozition specific
gap penalties and weight matix choice.
Nucleic Acids Ressarch, submitted. June 1334,
b Full Fultiple algnment
[ Calculate NJ Tree
[~ FAST algorithm for guide tree
W Bootstrap NJ Tree  Mumber of bootstraps: | 1000

Gap penalties:  Blank=default
Painvize alignments

Gap open '_
Gap extend ’_

Multiple alignmert
Gap open

Gap extend

LB

i
fast
REARANEEERNEEEENEERE AR NEE R LN
70 20 20 ol
FTTCTTTAAATGCGEACTAGTATGAAT GG L
[GAAGGTAGCGTAATCACTTGTTCTTTALAT
FTTCTTTAAATGTGEACTAGTATGAAT GG L
[CGCCTETTTACCAAAAACATCGCCTCTTGA
ETTCTTTAAATGCGGACTAGTATGAATGGC A
PO CTETTTACCARAARCATOGCCTOTTEAD
FTGTTTACCAAAAACATCGCCTCTTGACTAN
FTTCTTTAAATGCGEACTAGTATGAAT GG L

Other Parameters |
Mote: enter additional parameters as a single line,
[~ Output Clustal format with Clustal consensus sequence generation

Additional Parameters for Chastaba

=General settings: ™

JQUICKTREE :use FAST algorithm for the alignment guide tree
/MEWTREE=
/USETREE=
AMEGATIVE

file for new guide tree
:file tor old guide tree
sprotein alignment with negative values in matix

Fiun Clustala Wiew Clustahs’ Doc Cancel

18




RA Moreno & MA Méndez

$ Fils Ed Sequsncs Alignment Visw Accsssory Application RHA World Wids Web  Options  Window  Help

=0

H & [mrer < =B

Mods: | Select / Slide ¥

Sequence
Ecquence
Sequence
Scquence
Ecquence
Sequence
Scquence

Selection: 0
Positior: 83

8 total sequences

Sequence Mask: Nons
Humbering Mask: Nene

L
AARPANDARZ
ARANARAAA3

]
il s i

Start of Pairuise alignments

Aligning. ..

Start

uler k]!

Jrrrr Ty trrrrrar trea
80 30 I‘E:‘l

ACTAAT
[ACCARARACATCGCCTCTTGACTT T

PACCARARACATCGCCTCTTGACTAAT
[ACCAARAACATCECCTCTTGACTALC

{1:2) Aligned.
Aligned.
Aligned.
Aligned.

> Aligne
Aligne

3 fAiligne
Aligned. §
Aligned. Score
fAligned. Score
Aligned.
Aligned.

> Aligned.
Aligned.

3 Aligned.

7.- Apareceran las secuencias alineadas. Puede editarlas y analizarlas con los botones
que se indican en la figura sobre el nimero que indica el largo de las secuencias (ver
recuadro). Adicionalmente puede cortar las secuencias seleccionando los lugares y

después suprima.

BioEdit Sequence Alignment Editor
File Edit Sequence Alignment VYiew Accessory Application  RNA - World Wide Web  Oplions  Window  Help

= 0

“ C:\Documents and Settingshusuario\Escritorioddocuments\Procesos Evolutives\2. Practico_IINSecuencias\lineados\Grupo16balineado.aln

H & [Cowebes  ~|[11 - B 8 total sequences
Mode [Edt =] [Overpite <] Selestion:D Sequence Mask: None St T
- None T o
T % . L Soroll - o
€1 0 I3 &) = mER T e @ sl
S

R R N RN RN R R SRR RPN
10 20 40 50 60 7o 80 S0

EEX

AC

ACCTAACACAAGAGCATTTTAAGAAAGAT TAALAGAAAAAGAAGGAACTOGECAAACATTAACCTCGOCTETTTACCAAAAACATOGOOTCTTGAC

TCTAACACALGAACATTTTAAGAAAGAT TARALGARALAGEAGEAACTCGECALATATTAACCTCGCCTEITTACCAALRACATCGCCTCTTGAD

Batacamensis
AACACAAGAACATTTTGAGAAAGAT TAALAGAAAAAGAAGEAACTCGECAAATATTAGCCTCGECCTETTTACCAAAAACATCGLCTCTTGAL

Bchilensis
Bpapillosus

3 File Edt Sequencs Alignment Visw Accessory Application RNA  World Wids Web  Options  Window  Help

= 0

B & et i =B

Mode: ’W‘ Selection:0
Position;

8 total sequences

Sequence Mask: None Start
Numbering Mask: Nons uler a1

= " g wEn = < e Seroll L] |
€1 D IT §on - = EEE T B0 A o e 2 BT 5 1{1.: I e S
LA L R R LS e YL RN LS RSy e

150 160 170 180 130 200 z10
> T .

Lty
(120 130 140
Batacamensis

Bspinulosus

EBchilensis
Barenarum
Espinulosus
EBatacamensis
EBchilensis
Epapillosus
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S
S

BioEdit Sequence Alignment Editor
File Edit Seguence Alignment View Accessory Application RNA - World Wide Web  Options  Window Help

= 0

% C:\Documents and SettingshusuariodEscritorioldocuments\Procesos Evolutivosy2. Practico_INSecuenciasMlineados\Grupo1 6balineado.aln
=] ’W‘m B 8 total sequences

Made: ’—L| | Selection: 72 Sequence Mask: None Start
ode: | Edit Dvenvite P Mumbering Mask: Mone

osition: ruler at:

N — o e g <> Seroll L] |

g1 0 IT §on B=EEEENTIIE R BIa Sl 5w g e

R ——
80 20 100 110 1zo 130 140 150 1a0

Batacamensis T GCCCAGTEACCCTETTCAACGECCGLGETATCCTAACCGTGUGAAGETAG
i COTECCCAGTGEACCCTETTCAACGECCECEETATCCTAACCETGCEALGETAD
oo TGCCCAGTEACTCTETTTAACGECCGLGETATCOTAACCETGOGAAGETAG
CCTCCCCAGTGACCATGTTCALCCECCGCGGTATCCTALCCCSTGCGALGSTAS
[CCTECCCAGTGACCCTETTCAACGECOCECGETATCCTAACCETGCEAAGSTAL
COTGCCCAGTEACCCTETTCAACGECCGLGETATCOTAACCETGOGAAGETAG
C CCTGCCCAGTGACTCTETTTALCCGECCGCGETATCCTALCCSTECGALGETAS
Bpapillggug oo TGCCCAGTEACCCTETTCAACGECCGLGETATCOTAACCETGOGAAGETAG

8.- Proceda a guardar y cerrar Bioedit.
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Nota: Para cambiar de extension use DnaSP (ejemplo de Fasta a Nexus).

Plataforma: DnaSP

|
1

Citas

Librado, P. & J. Rozas. 2009. DnaSP V5. A software for comprehensive analysis of
DNA polymorphism data. Bioinformatics 25: 1451-1452.

Rozas, J., P. Librado, J. C. Sanchez-DelBarrio, X. Messeguer & R. Rozas. 2010.
DnaSP version 5.10.1. (4 de marzo de 2010).

Disponible en el sitio Web: http://www.ub.edu/dnasp

Fie Data Display Analysis view Generate Tooks Window Help
EEE RI=E)
% A E A
™ ™
T A ® A
k3 A L A
& G e G
. & 7
GC GC
< G c G
G E G o
g G - ] c G
G ¢ = | G C
e = - T A
A T = DnaSP 5.10 A T
T A "= DNA Sequence Polymorphism b A
{of G c G
G c Ver.5.10.00 G c
£ 6 September 07, 2009 z 6
G L G c
c G c G
c G c G
AT AT
T A ] A
A X A x
G € G 4
k2 A 2 A
G L )
G c G c
A ¢ A b g
A T A :
T A 2 A
n ™
P A T A
G A G e
¥ A o A
[FarHeln massF1 T mae 74 noviemhes 2009- 1798

2.- Abra su archivo con las secuencias alineadas

For Help. press F1 Imartes, 24 noviemt bre 2003; 12:32
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3.- Vaya a file y transforme sus secuencias fasta a formato Nexus y grabe su nuevo
archivo.

& DNA Sequence Polymorphism - Grupo1 6balineado.aln

5N Dats Display Analysis Owerview Generabe Tools Window Help

Close Data File Cerl+ie

FASTA File Format
MEGA File Format
Options For Sawing (MEXUS Format). .. MBRF File Format
TE armat
PHYLIP File Format
Haptap3 Phased Haplotypes File Farmat

Send All Output to File. ..

Arlequin File Format

Page Setup...
< R Roehl File Format

Exit. Chrl+2
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Para evaluar el grado de saturacién de las secuencias nucleotidicas utilize el software
Data Analysis in Molecular Biology and Evolution (DAMBE).

DA Plataforma: DAMBE
MBE
Citas

Xia, X. & Z. Xie. 2001. DAMBE: Data analysis in molecular biology and evolution.
Journal of Heredity 92:371-373.

Xia, X., Z. Xie, M. Salemi, L. Chen & Y. Wang. 2003. An index of substitution
saturation and its application. Molecular Phylogenetics and Evolution 26:1-7.

Xia, X. 2013. DAMBES: A comprehensive software package for data analysis in
molecular biology and evolution. Molecular Biology and Evolution 30(7): 1720-1728
doi:10.1093/molbev/mst064.

Sitio Web: http://dambe.bio.uottawa.ca/dambe.asp

1.- Abra DAMBE
2.- Abra su archivo de secuencias nucleotidicas alineadas en el archivo File “Open
standard sequence file”.

‘e Data Analysis in Molecular Biology and Evolution

Phylogenetics  Bininfo Seqlab  Tools Help

nch tor laboratones doing research in molecular biology and evolution.

Read sequences from GenBank database ide and amino acid sequences
Open a sequence file in FTP server nces against aligned amino acid sequences
Load text file into display Crl+L

Highbor-joining, Fitch-Margoliash, FasthE and UPGMA, in conjunction with a variety
aecusly estimated maxmum composite likelihood distances, a variety of distances
Save Display Buffer (not sequences) codon based substitution models ncluding GTR, as well as a distance for

Concatenate sequences

Frink Preview

; with nucleetide-based and codon-based models
Test ChrT
1. Charchivas de programalDAMEE|\CAP.fas
sxporting high-cuality trees for publication

e 116 gatnma distribution for rate heterogeneity the propertion of invariant sites
& Test substitution saturation
¢ Find best-fitting substitution models
= Bioinformatics tools

4 Position weight matriz for characterizing and predicting sequence motifs

4 Perceptron for two-group classification of sequence motifs

4 Gibbs sampler for characterizing and predicting novelhidden sequence motifs

4 Hidden Markov models for modelling protein secondary structure
4 Secondary structure prediction
*
*
*
*

Exit

tEITA anticoden identification
Characterization of coden usage bias with an improved implementation of CAI
Computing protein isoelectric point
Peptide mass fingerprinting
= Extensive implementation of a variety of secuence formats

Tilas N fila in hf¥ar Tnf Annnnn
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3. - Indique la informacidn pertinente a sus secuencias nucleotidicas

= aad

Reading files. Pless=s wait

XX saguence Info

" Binaty

@ Honproten Nug, Seq

¢ Amino Acid Seq

" Protein-coding Nue. Seq T ——

File: Ho file in buffer Infty 000000
—— — m—

4.- Aparece la informacidn de sus secuencias nucleotidicas

‘i Data Analysis in Molecular, Biology and Evolution

File Edt Alignment Sequences Sew. Analysis Phylogenetics Bioinfo Graphics Seqlab Tooks Help
10 20 20 10 0 &0 70 g0 a0 100 110

Batacamnensis
Bspinulosus TAATAATAAGAGGTCCAG
Bchilensis
Barenarum ACCTAACACAAGAGCATTTTAAGARAGATTAAAAGALAAAGAAGGAACTCGECARACATTAACCTCGUCTGTTTACCAAAAACATCGCCTCTTGACTT-TTATAAGAGCTCCAG

Bspinulosus
Batacamensis —-TCTAACACAAGAACATTTTAAGAAAGATTAARAGAAAAAGAAGGALCTCGGUAAATATTAACCTCGCCTGTTTACCAAAAACATCGCCTCTTGACTAATTATAAGAGGTCCAG
Bchilensis ————hACACAACAACATTTTGAGAAACATTAAAAGARAAAGAAGGAACTCGECAAATATTAGCCTCOGCCTGTTTACCAALARCATCGCCTCTTGACTAACTATAAGAGGTCCAG
Epapillosus

The following sequence pairs have identical names

Sequence & Sequence 2
Sequence 6 : Segquence 1
Sequence 7 Sequence 3

Many functions in this program assume that your sequences have different names, and will fail if sequences have identical nanes
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5.- Vaya al ment Seq. Analysis y elija “Measure Substitution Saturation” y
seleccione el Test de Xia et al. (2001).

File Edit Alignment Sequences Phylogenetics  Bioinfo  Graphics Seqlab  Tools Help
| 1| Mucleotide Frequency 50 60 70 80 a0 100 110
_=m==l=m== Skerspertic . Freq. e e e e e e e It Il e e el I e

Batacamensis — - f Cpt defi
Dspinulosus  — =5 OF bt HeiEncy TAATAATAAGAGETCCAG
Bchilensis — ——  Mucleotide diversity
Barenarum  ACCTAACAC|  muckeotide substitution pattern v IGAACTCGGCARACATTAACCTCRCCTGTTTACCAAAAACATCGCCTCTTGACTT-TTATAAGAGETCCAG
Bspinulosus ————————r _ .
Batacamensis —TCTAACAC —Drnudeotide substitution pattern GAACTCGGCAAATATTAACCTCGCCTGTTTACCALLAACATCGOCTCTTGACTAATTATAAGAGETCCAG
Bchilensis  ———-AACAC  RNA anticodon and AC oop GAACTCGGCARATATTAGCCTCGCCTGTTTACCARAAACATCGCCTCTTGACTAACTATAAGAGGTCCAG
Bpapillosus — RNA minimum Folding energy

Melting Temperature (DMNA)

Gibbs free energy (DNA)
The folloving sequence —C0d0n Usage 4
Sequence & Segquence Site-Specific codon frequency
Sequence 6 Sequence GC and stap codon usage

S 7.5
=uEncs SaRencs Codon substitution pattern 3

Many functions in this| have different names, and will fail if seguences have identical names

Amino acid adaptation index

Amino Acid Frequency

Scan for protein motif

Site-specific A4 Freq.

Protein Isolectric Poink

Protein energetic cost

Amino acid substitution pattern

Extract Seconday Structure from PDE Files
Peptide mass fingerprinting

Substitution rate over site 3

Tesk by Steel et al,

Get consensus sequence
Genetic code 3
Gename 3

@

Batacanensis

Bspinulosus TAATAATAAGAGGTCCAG
Bchilensis

Barenarum ACCTAACACAAGAGCATTTTAAGAAAGATTARAAGAALAAGAAGGAACTCGG  AAACATTAACCTCGCCTGTTTACCAARAACATCGUCTCTTGACTT-TTATAAGAGETCCAG
Bzpinulosus

Batacanensis —TCTAACACAAGAACATTTTAAGAAAGATTAAAAGAAARAGAAGGAACTCGGCAAATATTAACCTCGCCTGTTTACCAAAAACATCGCCTCTTGACTAATTATAAGAGGTCCAG
Bchilensis  ————AACACAAGAACATTTTGAGAAAGATTAARAGAAARAGAAGGAACTCGGCAAATATTAGCCTCGCCTETTTACCAAAAACATCGCCTCTTGACTAACTATAAGAGGTCCAG
Bpapilloszus

Wiee Substitution saturation E|

The following sequence pairs have iden o
Input options

Sequence 5§ Sequence
Sequence & @ Sequence 1 Froportion of irwariant sites: ?
Sequence 7 Sequence 3 P 0 J

Many functions in this program assune . and will fail if seguences have identical names

T Cancel Help | Go! |
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6.- Evalue el grado de saturacion (e.g. pequefia, substancial) de sus secuencias
mediante la interpretacion de los resultados para un arbol simétrico. Iss<Iss.c indica
poca saturacion.

Vike Data Analysis in Molecular, Biology and Evolution g@@l

Fle Edt Algnment Sequences Seq.Analysis Phylogenetics Bioinfo Graphics Seqlab Tools Help

utput from sequences in file: C:“Documents and Settingsusuaric“Escritorio~docunents“Frocesos Evolutivos™2. Practico_IInSecu A
on martes, 24 de noviembre de 2009

Test of substitution saturation (Xia et al. 2003; Xia and Lemey 2009)

Testing whether the observed Iss is significantly
lower than Iss.c

Part I. For a symmstrical tres.

Prop. invar. sites 0,0000
0 6662
Standard Error 0,0380
Hmazx 1.6554
Iss 0,4025
Iss.c 0,7658
T 9.5623
LF 675
Prob (Two—tailed) 0.0000
95% Lower Limit 0,3273
95% Upper Limit 0,4771

Fart II. For an extreme asymmetrical (and gensrally wery
unlikely) tres

Iss.c 0
T 6
DF 675
Prob (Two-tsiled) 0,0000
95% Lower Limit 0,3279
9% Upper Limit 04771

Interpretation of results:
Significant Difference

Tes Ho
Iss < Iss.c Little Substantial
saturation saturation
Iss > Iss.c Useless Very poor
sequences for phylogenetics
Lakl - ™
< >

7.- Vaya al menu Graphics y procede a graficar “Transition and Transversion
versus divergence™. Seleccione el modelo de distancia (Por defecto en DAMBE es
F84 distance).

\ite Data Analysis in Melecular Biology and Evolution

Fie Edi Alignment Sequences Seq. Analysis Phylogenetics Bioinfo [T Seqlab Tools  Help
Output from sequences in file: C:“Documents and  Plot RNA secondary structure ents“Procesos Evolutivosh2. Practico_IINSecu A
on martes, 24 de novienbre de 2009 In sllico 20-505-PAGE

Aming acid properties along sequences
DNA properties along sequences »

Test of substitution saturation (Hia st al. 200

Testing whether the observed Iss is significant
lower than Iss.c

Fart I. For a symmetrical tree Wariable subst. rates over sites
Platting equations

Frop. inver. sites 10,0000
06662
Standazd Erzar 0.0380
Hmax 1.6554
Iss 04025
Iss.c 01,7658
T 95623
DF 675
Erob (Two-tailed) 10,0000
95% Lower Limit 03279
35% Upper Linit 04771

Bart II. For an extrems asymwstrical (and gensrally very

oF
Prob (Two-tailed)

95% Lower Limit
395% Upper Limit

Interpretation of results
Significemt Difference

Yes Yo

Iss ¢ Iss.c  Little Substantial
saturation saturation

Iss 5 Iss.c  Useless VYery poor
sequences for phylogenstics
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| Graph Tool [D

File Edit Wariables Graph Statistics Help

«

L[

0.040 P
s
0033
X .
o
0.0286 s
=>
o
&
0.020
* X
XX
0.013
iy
0007 X
plaS dn A
JANAN
0.000 | | | | | i
0,0000 10,0069 0,0138 0,0207 0,0276 0,0345 0,0414
F84 distance
4
Gragh type Gragh style ¥ Legend Expand graph j
|| SebokOnlyDefalt B ¥ Thick line = 7 j
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©1993-2013

Kolchiro Tamura .‘ Plataforma: MEGA

Glen Stecher

Daniel Peterson

Tamura, K., G. Stecher, D. Peterson, A. Filipski & S. Kumar. 2013. MEGAG:
Molecular Evolutionary Genetics Analysis Version 6.0. Molecular Biology and
Evolution 30: 2725-2729.

1.- Abrir el Programa MEGA6
2.- En el menu File elegir la opcién Convert To MEGA Format. Esta opcion permite
convertir el archivo .fas en un archivo .meg

Pt T
MEGA roe:

3.-Vaya a su carpeta donde guardo el archivo .fas y presione OK. Proporcione un
nombre a su archivo .meg

U{z: & m

@
@

fa
(3
LS

in
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4.- Una vez finalizado el paso anterior, se desplegara una pantalla donde podra
visualizar sus secuencias alineadas de su archivo grupol6b en formato .meg

MEGA 6.06(6140226

F nalysis  Help
= T w | LS EH

= € % & ®m B _® T

Aign " Data  Mods | Dstance | Diversty | Phylogeny  UserTres  Ancestors Sekction | Rates  Cocks | Dagnose
S

File Edt Search Display Utiities

FHE 2 imR]o [ 2% &

Grupoteb_siinesdo.fas | it |

#Mega B
!Title Grupol6b_alineade.fas;

#Barena

ACCTAACACAAGAGCATTTTAAGARAGATT. TCGGCARACATT L
CCTCECCTGTTTACCH CGCCTCTTGACTT-TTATAAGAGETCCAGCCTECC 3

CAGTGACCATGTT TCCTAACCGTGCGARGETAGCGTARTCACTTGT

TCTTTAARTGTGGACTAGTATGALT GECACCACGARGETTATACTGTCTCCTTTTICT!

TCAGTGARACTARTCICCCCGIGAAG TACAGCTATAAGACGAGAAGACCCT

ATGGAGCTTT: TATCAACTGAACTACAAAG-TTTCTGAACATTIC:

ATATTT-TAAGTARTCTGACTGCARGTTTTTGOT TGEEETGACCACGGAGCATARCAT]
CCTCCATGTTGARRGRATT-CTTTCTAAGCTARGRATAACCTTTCTARGCATCARTATAT
TEACATCCATTGACCCARTACATTTGACCAACGARCCAAGTTACCCTAGGEATAACAGCE
CARTCCACTTCAAGAGCTCCTATCGACARGTGGGTTTACGACCTCGATCTIGGATCAGEE
TATCCCAGTGETGCAGCCECTACTARAGETTCG—————————————— - ===

#Bata

cTeee
CAGTGACCCTGTT TCCTARCCGTGCGRARGETAGCETARTCACTIGT
TCTTTAARTGCGGACTAGTATGALT GECACCACGARGETTATACTGTCTCCTTTTICT!
TCAGTGARACTARTCTCCCCGTGARG T CTATARGACGAGAAGACCCT
ATGGAGCTTTAAACAACAC) TGCCT. - -TT; GTTTCIGAATACTTT:
ACTTCTATACGCAACATGACTGTAAGTTTTTGETTGEGET

CCTCCATGTTGAARGAATTATTTTCTAAGCTAAGRACTACCARTCTARGCATCAATATAT
TGACATCTATTGACCCARTACATTTGACCAACGAACCAAGTTACCCTAGGGATAACAGCE

CARTCCACTTCARGA TATCGACRAGTGGEETTTACGACCTCGATGTTGEATCAGGE
TATCCCAGTGGTGCAGCCECTACTARAGETTCETTTGTTCARCGATTARAACCCT
#BspinRN

e 5 . % . % . E _ O
Algn Data Models | Distance | Diversty Ancestors | Selecton | Rates
Construct/Test Maximum Likelihood Tree...
Construct/Test Neighbor-Joining Tree...

Construct/Test Minimum-Evolution Tree...

Construct/Test UPGMA Tree...
Construct/Test Maximum Parsimony Tree(s)

[/

Open Tree Session

& e & =] = & & | Z | &

FirstTime User? _ Tutorial Examples Ctaton _ ReportaBug  Updates?  MEGA Links Toolbar Preferences
MEGA release #6140226
— —
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6.- Abra y seleccione su archivo grupol6b .meg

¥ MEGA 738)

b st

File Analysis Help
S e e T 5 e 5 ,
Algn Data | Modes | Ditance | Diversty  Phylogeny = UserTres  Ancestors  Sslecton  Rates  Clocks | Diagnose
[ #h Choose a Data File to Analyze. ==
@@% | » PD_EBE » Lab2 » Resultados = | %3 | Bsear Resutados )
Organizar v Nueva carpeta =~ 0 @
3 s = Nombre ’ Fecha de modifica... Tipo Tamafio
8 Descargas (11 grupolb 21220142315 Archivo MEG s
B Escritorio
2 Sitios recientes
4 Bibliotecas
[ Documentos
& Imagenes
& Msica
B Videos
8 Fauiinn bal < di ¥
Nombre: grupol6b + [MEGAfile ("meg) =
@ e = = = (-] ® . L . & |
First Time User? Tutorial Examples Ciation Report 2 Bug Updates? MEGA Links Toolbar Preferences
MEGA release H6140226

7.- Seleccione el tipo de dato: Nucleotide Sequences

ETM SN NS VU S S _— -

T b ‘L 7 3
Dsta | Modes | Distnce | Dwversty | Phyogeny | UssrTree | Ancestors | Seecton | Rates | Cocks | Disgnose

v =)
?

Protein Sequences
Pairwise Distance

5 o= @ @ 4L 8 |

@ e & 2
Updates? MEGA Links Toolbar Preferences.

First Time User? _ Tutorial Examples Ctaton  ReportaBug

MEGA release #6140226
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8.- Para confirmar, MEGA le preguntard si sus datos son secuencias nucleotidicas.

File Analysis Help

Exeniipmitas s T et o e E St
Align Data Models Distance Diversty Phylogeny  UserTree  Ancestors  Selection Rates

Clocks  Diagnose

M6: Reading Input Data File
Status / Options |
Run Status
Start time 212201 2381116 I
Deta fie Ci\Users\rodrigemeren]
s Sy ‘oj Protein-coding nucleotide sequence data?
& e & E = @ ® . L . .
FrsTimeUse?  Tuorsl  Bampks  Ctaton  ReportaBug  Updstes?  MEGALnks | Toobar | preferences

9.- Seleccione el codigo genético: Standard

e MEGA 6.06(6140226)
File Analysis Help

e & B . & % .8 .0 *
Algn Data  Modes | Ditance

Diversty  Phylogeny  UssrTree _ Ancestors  Selecton _  Rates
LB;J
19 ctose
<« || ata

Girks  Diagnom

M6: Reading Input Data File
Status / Options |
T MG: Select Genetic Code ===
Data fie Ci\Users\rodrigomorenot\Desktof | [7] Standard e
Staus Organizing saquence informaton | [E) Vertsbrate Miochondrial 2
] snvertsbrate Mtochondial
[[] Yeast Mitochondrial
] Mold Mtochondral
[7] Protozoan Mitochondrial
] Cosleterate itochondial L
@ e (=] = = (-] ® . L . &
First Time User? Tutorial Examples Citation Report a Bug Updates? MEGA Links Toolbar Preferences.

31



RA Moreno & MA Méndez

10.- Se desplegara una pantalla que indica: Analysis Preferences

MEGA 6.06(6140226, lL=uliohl 2
Analysis _Help

#o e z o F R A U (S

" Modes | Distance |

Wodel/Method Komurs 2-parameter mode!

‘Substiutions to Include d: Transifons + Transversions

Ratas and Pattarns

form rates
Sama (Homcgensous )

Gaps/Missing Data Treatment ‘Complete deletion

‘Sdect Codon Postions W1t [@and [@]3d [Tnoncoding st

@ e & = = (-] ® . L |, &
First Time User? Tutorial Examples Gitation Report a Bug Updates? MEGA Links. Toolbar Preferences
ME GA release #5140226 grupol6b.meg

11.- Seleccione en la opcion Test Phylogeny: Bootstrap method como medida de
soporte estadistico. Asigne el n° de réplicas, el tipo de sustitucion (Nucleotide/Syn-
Nonsynonymous, Amino acid), el modelo/método (i.e. Kimura 2-parameter
model), y substituciones (d: Transitions+Transversions / s: Transitions only / v:
Transversions only).

=T 2
Option [ selection |
‘Analysis Phyiogeny Reconstructon
Scops Al Ssscted Taa
Statitca Methed Neghber-joining
Phylogeny Test
| Testof Plogany p——
Wo. of Boottrap Repliations 1
Substitution Model
Substtutons Typs Nucisatids
Wodel/Method [=]
Rates and Patterns
Rates amang Stes Uniform retes
Same (Homogensous)
Compiet= deetion
Select Codon Postons [Pt B2 [@]3d [@]Noncoding Shes
® =1 & =] = @ ® . L . &
FrtTmeUse?  Tuorsl  Eompls  Cisfon  Reportabug  Updstes?  MEGALnks  Toobar  Preferences
MIF F5 el 96141276 crussish.mea
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12.- Arbol de distancia de Neighbor-Joining con las medidas de soporte estadistico
del método Bootstrap.

5k ME: Tree Explorer. o

File Image Subtree View Compute Caption Help
H&m: & ¢[E €Eie

Iy | Originaltree | Bootstrap consensus tree
4

= 7 Bata
a 31 BataPaj
BehilTal

£

= 611 BehilRun
BspinTC

4‘95 BspinRN
o Bpalaj

L]

Barena

.....
0005

& [5a) o5

13.- Guarde la figura correspondiente. Vaya al menu “Image” y seleccione “Save as
Enhanced Metafile (EMF)”.

ave as Enhanced Metafile (EMF) F

s
Save as PNG file
E Save os PDF file 71| Bata
BataPaj

LTy Load Taxon Images from a Folder Ell !
& | — BehilTal
e

611 BehiRun

BepinTC
4‘35 BspinRN
o | Bpal aj

]

- Barena

‘ —_—
=4 0008
i

SBL=0.05156957
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Software PAUP* (Phylogenetic Analysis using Parsimony *and other methods)

1.- Andlisis Filogenético de Maxima Parsimonia en Software PAUP (idem a
pagina 5)

2.- Analisis Filogenético de Maxima Verosimilitud (Maximum Likelihood)

Citas

Posada, D. & K.A. Crandall. 1998. Modeltest: testing the model of DNA substitution.
Bioinformatics 14(9): 817-818.

Posada, D. 2008. jModelTest: Phylogenetic Model Averaging. Molecular Biology
and Evolution 25: 1253-1256.

Darriba, D., G.L. Taboada, R Doallo & D. Posada. 2012. jModeltest2: more models,
new heuristics and parallel computing. Nature Methods 9(8): 772.

Sitio web: https://code.google.com/p/jmodeltest2/

Archivo Tipo: Grupo 16b

Procedimiento

Buscar el mejor modelo de substitucion nucleotidica que se ajusta a los datos.
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1.- Abra la consola de jModelTest2

File Edit Analysis Results Tools Help About

gt || PhyMLog
jModeltest 2.1.7 v20141120 -

(c) 2011l-onwards D. Darriba, G.L. Taboada, R. Doallo and D. Pesada,
(1) Department of Biochemistry, Genetics and Irmunology
University of Vigo, 36310 Vigo, Spain.
(2) Department of Electronics and Systems
University of A Coruna, 15071 A Coruna, Spain.
e-maili ddarriba@udc.es, dposada@uvigo.es

Tue Dec 23 00:23:21 ART 2014
Windows 7 6.1, arch: x86, bits: 32, numcores: 4

jModelTest 2,1.7 v20141120
Copyright (C) 2011 D. Darriba, G.L. Taboada, R. Doallo and D. Posada

This program comes with ABSOLUTELY NO_WARRANTY

This 15 free software, and you are welcome to redistribute it under certain conditions

Notice: This program may contain errors. Please inspect results carefully.

Citation: Darriba D, Taboada 6L, Doallo R and Posada D. 2012.
“jModelTest 2: more models, new heuristics and parallel computing”.
Nature Methods 9(8), 772.

Likelihood scores not available No data file loaded

2.- Vaya al mend file y cargue su archivo con sus secuencias alineadas en formato
fas

File| Edit Analysis Results Tools Help About

Load DNA alignment  Ctrl~0

Load

ModeTtest 2.1.7 v20141120 -
a, G.L. Taboada, R. Doalls and D. Posada,
Quit Ctrl+Q fstry, Genetics and Immunology
10 Vigo, Spain.
(2) Department of Electronics and Systems
University of A Coruna, 15071 A Coruna, Spain.
e-mail: ddarribaGudc.es, dposadaduvigo.es

Tue Dec 23 00:23:21 ART 2014
Windows 7 6.1, arch: x86, bits: 32, numcores: 4

ModelTest 2.1.7 20141120
Copyright (C) 2011 D. Darriba, G.L. Taboada, R. Dealle and D. Posada

This program comes with ABSOLUTELY NO_WARI

This is free software, and you are welcome to redistribute it under certain conditions

Notice: This program may contain errors. Please inspect results carefully.

Citation: Darriba D, Taboada GL, Doallo R and Posada D. 2012.
"jModeTTest 2: more models, new heuristics and parallel computing”.
Nature Methods 9(8), 772.

Likelihood scores not available o data file loaded
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File Edit Analysis Reslts Tools Help About

Modeltest 2.1.7 v20141120 —
(&) 2011 omwards 0. Darriba, e Taboada, R. Doallo and D. Posada,
(1) Department of Biochemistry, Genetics and Immunology

University of Vigo, 36310 Vigo, Spain.
(2) Department of Electronics and System

University of A Coruna, 13071 A Coruma, Spain.
e-mail: ddarribaudc.es, dposadaGuvigo.

Tue Dec 23 00:40:45 ART 2014
Windows 7 6.1, arch: x86, bits: 32, numcores: 4

JHodelTest 2.1.7 v20141120
Copyright (C) 2011 D. Darriba, G.L. Taboada, R. Doalls and D. Posada

This program comes with ABSOLUTELY NO_WARRANTY

This is free software, and you are welcome to redistribute it under certain conditions

Notice: This program may contain errors. Please inspect results carefully.

Citation: Darriba D, Taboada GL, Deallo R and Posada D. 2012
“jModelTest 2: more models, new heuristics and parallel computing”.
Nature Methods 9(8), 772.

Reading data file "Grupolb_alineado. Fas”
number of sequences: 8
number of sites: 655

Likelihood scores not available. Grupo16b_alineado fas

3.- En la ventana desplegada en jModelTest2 vaya al menu “Analysis” seleccione
“compute likelihood scores” deje los parametros por defecto y ejecute el analisis.

File Edit Results Tools Help About

Compute likelihood scores  Ctrl+L.

arameter estimates using Phym!

odel likelihoods and

Do AIC calculations

) da, R. Doallo and D. Posada,
@) Do BIC calculations . Ctr+E |5 and Immunology
in.
@ ms
Do DT calculation: ad [ coain.
e-ma
- Do hLRT calculation Cti+R

e Model-averaged phylogeny Ctr+Z |egres: 4
jModelTest 2.1.7 v20141120

Copyright (C) 2011 D. Darriba, G.L. Tabeada, R. Deallo and D. Posada

This program comes with ABSOLUTELY NO WARRANTY

This is free software, and you are welcone to redistribute it under certain conditions

Notice: This program may contain errors. Please inspect results carefully.

Citation: Darriba D, Taboada GL, Doallo R and Posada D. 2012
“jModelTest 2: more models, new heuristics and parallel computing”.
Nature Methods 5C6, 773,

Reading data File "Grupol6b_alineado.fas”... OK.
number of sequences: 8
number of sites: 655

Likelihood scores not available Grupo16b._alineado fas
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File Edit Analysis Results Tools Help About
Main | PhyMLAog) Number of processors req
- -— jModeltest 2.1.7 v20141120 -- n
(c) 2011-onwards D. Darriba, G.L. Taboada, R. Doallo and D. Posada, U4
(1) Department of Biochemistry, Genetics and Immunology
University of Vigo, 36310 Vigo, Spain.
(2) Department of Electronics and Systems
University of A Coruna, 15071 A Coruna, Spain.
e-mail: ddarriba@udc.es, dposadaguvigo.es
Clustering Al Arce
Tue Dec 23 00:40:45 ART 2014
Windows 7 6.1, arch: x86, bits: 32, numcores: 4
7] Mode! Fitering e ——————— ]
jModelTest 2.1.7 v20141120
Zopyright (C) 2011 D. Darriba, G.L. Taboada, R. Doallo and D. Posada
his program comes with ABSOLUTELY NO_WARRANTY
This 1s free software, and you are welcome to redistribute it under certain conditions Likelinood setting:
. . : . Humber of substitution
Notice: This program may contain errors. Please inspect results carefully.
23 Numbodels =88
Citation: Darriba D, Taboada GL, Doallo R and Posada D. 2012.
"jModelTest 2: more models, new heuristics and parallel computing”. Base freq
Nature Methods 9(8), 772. nCat
4
Reading data file "Grupol6b_alineado.fas”... OK.
Aumber of sequences: Base tree for likelihood
number of sites: 655 Fixed BION3-IC Fixed user topology
BION]
Compute Likelihods
Likelihood scores ot availsble Grups16b_slinesdo.fas

4.- Una vez terminado el andlisis debe cerciorarse que aparezca “computation of
likelihoods scores completed”.

r Thread activity

Computing SYM+I...

Thread O | = |
Computing TvMef+I...

Thread 1 | - |
Computing TIM3ef+I...

| - |

Computing TIMZef+I...
Thread 3: | = |
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File Edit Analysis Results Tools Help About

= 13.5760
- 9.0248
= 2.2081
= 3a.2285
= 1.0000
. 7801
Mode]l = GTR+G
partition = 012345
-1nL = 1296.9534
freaA = 0.3299
freaC - 0.2209
freqt = 0.1889
freqT = 0.2603
R(a) [AC] = 7.3646
R(b) [AG] = 13.2968
R(c) [AT] = 9.0782
R(d) [€G] = 2.2043
Re) [CT] = 33.6317
RCF) [6T] = 1.0000
gammashape = 0.0270

Model = GTR+I+G

partition = 012345
-1nL = 1296.5654
K =24
freaA = 0.3302
freaC - 0.2210
freqt = 0.1886
freqT = 0.2602

ay [AC] = 7.2821
R(b) [AG] = 13.8684
R(c) [AT] = 9.4273
R(d) [€G] = 2.2305
Re) [CT] = 36.3113
RCF) [6T] = 1.0000
p-inv = 0.62

40
ganma shape = 0.7330

Computation of likelihood scores completed. It took 00h:00:32:04. E

Likelihood scores loaded for 88 models (optimized trees) Grupo16b_alineado fas

5.- Vaya al menu “Analysis” y ejecute un criterio de informacion disponibles en
JModelTest2: Criterio de Akaike (AIC), Bayesian Information Criterion (BIC),
Decision Theory (DT), hLRT, Model-average phylogeny. Adicionalmente, seleccione
“Write PAUP Block” para obtener las lineas de comandos que seran adicionadas
posteriormente en el archivo Nexus original para ejecutar en el analisis de Maxima
Verosimilitud en la plataforma PAUP.

[2]ModelTest 2.1.7 v2034132 [C="Faf
File Edit Results Tools Help About

Compute likelihood scores  Ctrl+L.
Main

ki Do AIC calculations . Ctrl+] =
B Do BIC calculations ... Ctrl+B
3 Do DT calculations .. Ctrl+D
'; Do hLRT calculations ... Ctrl+R
& Model-averaged phylogeny Ctrl+Z

freql = 0.2200
freqG = 0.1889
freqaT = 0.2603

a) [AC] - 7.3646
RCb) [AG] = 13.2968
RCc) [AT] = s.0782
RCd) [CG] = 2.2043
R(e) [CT] = 33.6317
RCF) [6T] = 1.0000
gamma shape = 0.0270

Model = GTR+T+G
partition
“TnL - 129

6.
fregd = 0.3302
freqC = 0.2210
freq = 0.1886
freqT = 0.2602
R(a) [AC] = 7.2821
R(b) [AG] = 13.8684
R(c) [AT] = 9.4273
R(d) [cG] = 2.2305
Re) [CT] = 36.3113
RCF) [GT] = 1.0000

p-inv = 0.6240
gamma shape - 0.7330

Computation of likelihood scores completed. It took 00h:00:32:04.

)

Grupo16b_alineado fas

Likelihood scores loaded for 88 models (optimized trees)
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File Edit Analysis Results Tools Help About

|| Bayesian Information Critrion (BIC) Settings | [E=mEE =)

BIC Setting
- Sample size
p-inv = 0.7800 655.0000

Model = GTR+G
partition = 012345
“TnL = 1296.9534

Calculate parameter importances Confidence interval = 100%

Do model averaging

Lilfite BAUE® Biock

Defauit Settings l i Cancel l i Do BIC caleulations

gamma shape = 0.0270

Model = GTR+I+G
partition = 012345
~TnL = 1296.5654

K =24

40
= 0.7330

Computation of likelihood scores completed. Tt took 00h:00:32:04.

<[]

Likelinood scores loaded for &8 models foptimized trees)

Grupo16b_alineado fas

6.- Fijese en los recuadros de color rojo las indicaciones mencionadas en el punto
anterior. En este ejemplo se utilizé el modelo BIC.

File Edit Analysis Results Tools Help About

BAYESIAN INFORMATION CRITERION (BIC)

Sample size: 655.0

Model selected:
Model = H

partition = 010010
~TnL = 1302. 9604
K =19

2658
4.4675 (ti/tv = 2.1184)
30

PAUP= Commands Block:
If you want to load the selected model and associated estimates in PAUP=,

attach the next block of commands after the data in your PAUP file:

o
Likelihood settings from best-Fit model (HKY+I) selected by BIC
with jModeltest 2.1.7 v20141120 on Tue Dec 23 01:02:00 ART 2014]

BEGIN PAUP;
Lset base=(0.3328 0.2250 0.1764 ) nst=2 tratio=2.1184 rates=equal pinvar=0.8230;
EN

Tree for the best BIC model
(BspinkN:0.00000004, Epal aj

00000000, (BspinTC:0. 00812390, (Barena:0. 06508571, ((Bchi1Tal:0. 00000000, Echi 1Run:0. 00000003) :0. 02028734, (Bata:0. 00413530, BataPaj :0. 00214280 :0. 00547542) 0. 02(

= BIC MODEL SELECTION : Selection uncertainty

Hodel Sl K BIC delta weight  cumieight

HKY+T 1302.96043 19 2720.128929  0.000000  0.208000  0.208000

'

Likelihood scores loaded for 88 modsls (optimized trazs]

Grupo16b_slineado fas
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File Edit Analysis Results Tools Help About

Main {| phyML4og

= BIC MODEL SELECTION : Selection uncertainty

Model ~Tnu K BIC delta weight  cumiweight

HCY+T 1302.96043 19 2729.128929  0.000000 _ 0.208000 _0.208000
TPRZuT+T 55 (] T 5. 2087, 0. 07920, 0.159514  0.40751%
TPH2uf+G  1300.21151 20 2730.115725 0.986795  0.126994  0.534908
TIN2+T 1296.99590 21 2730.169140 1.040210  0.123647 0.658555
TINZ+G 1297.16154 21 2730500420 1.371430  0.104773  0.763328
HKY+G 1304.01572 19 2731.239509  2.110580  0.072403  0.835731
TP 1301.03998 20 2731.772665 2.643735  0.055460 0.891191
TriG 1301.44396 20 2732.580625 3.451695  0.037029  0.925220

TPMluf+I  1302.31564 20 2734.323985 5.195055  0.015487  0.343707
TPM3uf+I 130295457 20 2735.601845 6.472915  0.008175  0.951882
HKY+I+6. 1302.95912 20 2735.610945  6.482015  0.008138  0.960020
TPM2uf+I+G 1299.77375 21 2735.724840 6.595910  0.007687  0.967707
TIM2+I+G ~ 1296.79348 22 2736.248935 7.120006  0.005915  0.973622
TPMLuf+G  1303.35706 20 2736.406825 7.277895  0.005466  0.979089

TIMI+I 1300.36731 21 2736.911960 7.783030  0.004246  0.983335
TPM3uf+G  1304.00641 20 2737.705525 B8.576595  0.002855  0.986190
TIMI+G 1300.77480 21 2737.726940 8.598010  0.002825  0.989015
TriI+6 1300.82319 21 2737.823720 §.694790  0,002692  0.991707
TIM3+I 1301.03482 21 2738.246980 9.118050  0.002178  0.993885
TIM3+6 1301.43786 21 2739.053060 9.924130  0.001456 0.995341
TPM2+I 1315.21601 17 2740.670819 11.541890  0.000648 0.995389

TPMLuf+I+G 1302.42610 21 2741.029540 11,900610  0.000542  0.996531
TIM2ef+I  1312.18375 18 2741.090934 11.962005  0.000525  0.997057
TPM2+6 1315.46804 17 2741.174879 12.045950  0.000504  0.997560
TIMzef+G  1312.28073 18 2741.284894 12.155965  0.000477  0.993037
TVM+L 1299.52083 22 2741.703635 12,574706  0,000387  0.998424
TPM3uf+I+G 1302.95145 21 2742.080240 12,951310  0.000320  0.993745
TW+G 1299.98356 22 2742.629095 13.500166  0.000244  0.998988

GTR+T 1296.78955 23 2742.725710 13.596781  0.000232  0.999220
TIMI+I+G  1300.13319 22 2742.928355 13.799426  0.000210  0.999430
TR+G 1296.95339 23 2743.053390 13.924461  0.000197  0.999627

TIM3+I+G  1300.81004 22 2744.282055 15.153126  0.000107  0.999733
TIMZ 1307.89914 20 2745.490985 16.362055 5.82e-005  0.999792
TPM2uf 1311.60104 19 2746.410149 17.281220 3.68e-005  0.999528
TPM2+I+G  1315.19207 18 2747.107574 17.978645  2.59e-005  0.999854
TIM2ef+I+G 1312.00241 19 2747.212889 18.083960 2.46e-005  0.999879

K80+I 1321.77485 16 2747.303864 18.174934 2.35e-005 0.999902 2
< il | :
Likelihood scores loaded for 88 models {optimized trees) Grupo16b_alineado fas

7. Vaya al menu “Results” y ejecute “Show results table” donde jModelTest2
desplagara una tabla con los modelos de substitucion donde debe seleccionar el
modelo con menor “likelihood scores”. Ejecute doble click en la tabla, seleccione el
criterio elegido (i.e. BIC) y automéaticamente le arrojara en color rojo el mejor modelo
seleccionado y sus pardmetros obtenidos en el anélisis (en el ejemplo: HKY+I) .

File Edit Analysis Results Tools Help About

Main | phyM_log

= BIC MODEL SELECTION : Selection uncertainty

e TS W Y

BiE
Model BETR'S 1 delta
HKY+T 1302.96043 19 2729.128929 0.000000|| |I Name Partifon  Anl o BIc delisBIC  meight cmWeicht  uDelta
TPM2UF+I  1299.75776 20 2729.208225  0.07929
TPMZuF+G  1300.21151 20 2730.115725  0.986795 1346980514 aea.7455  [saetes 00 o
TIM2+I 1296.99550 21 2730.168140  1.040210 1335.4907 |15 [2768.2509 _|39.122 0.0 -
TIM2+G 120716154 21 2730.500420  1.371430 13357113 |15 278.6921  |9.5632 (0.0 -
HKY+G 1304.01572 19 2731.239509  2.110580 13355311 [16 27748163 456874 (0.0 -
TriI 1301.03998 20 2731.772665  2.643735 .03 |17 2703374 412084 0.0 5
TrisG 1301.44396 20 2732.580625  3.451695

1318.545% |18 27538145 |24.6856 0.0 -
1318.8719 |18 27549673 |25.3384 0.0 -
1318.6008 |19 27504097 |31.2808 0.0 -

TPMLuf+I  1302.31564 20 2734.323985  5.195055
TPM3uf+I  1302.95457 20 2735.601845  6.472915
HKY+I+6 1302,95912 20 2735.610945  6.482015

TPM2uf+I+G 129977375 21 2735.724840  6.595910 1334.07% |15 37654755 [36.2588 0.0 5
TIM2+I+G  1296.79348 22 2736.248935  7.120006

TPMIuf+G  1303.35706 20 2736.406825  7.277895 1021774 |16 2747.30%9 18,1749 00 o
TIMi+T 1300.36731 21 2736.911960  7.783030 1322.3595 |16 [2748.4751  |19.3442 0.0 -
TPM3uf+G  1304.00641 20 2737.705525  8.576535 13208018 [17 27538424 [24.7135 0.0 -
TIML+G 1300.77480 21 2737.726940  £.595010 1316.7035 |18 27501305 [71.0015 0.0 -
TrwI+G  1300.82319 21 2737.823720  8.634790

TIM3+I 1301.03482 21 2738.246980  9.118050 po2.0e0s 19 zre1zs PO 0-208 0,208}
TIM3+6 1301.43786 21 2739.053060 9.924130 13040157 |19 [2731.2395 21106  |0.0724 0,836
TPM2+T 1315.21601 17 2740.670818 11.541830 13029591 [20 27356109 6482 0.0081 0,96|-
TPMLuF+I+G 1302,42610 21 2741.029540 11.900610(| [17 Tief (010020 1330.1914 |16 2764139 |35.0079 0.0 -
TIM2ef+I  1312.18375 18 2741.090934 11.962005 || (15 TNt loi0020 m.0ssd |17 Z8azs [19.268 ] n il
TPH2+G 1315.46804 17 2741.174879 12.045950 :

TIM2ef+G  1312.28073 18 2741.284894 12.155965
TVT 1299.52083 22 2741.703635 12.574706
TPM3uF+I+G 1302.95145 21 2742.080240 12.951310
TVHG

1299.08356 22 2v47.625095 13.300166 Degimal numbers are rounded. Click an colurn headers lo sort data in ascending o descending order (+Shi)
GTR+I 1296.78955 23 2742.725710 13.596781 S
TIM1+I+G 1300.13319 22 2742.928355
GTR+G 1296.95339 23 2743.053390

TIM3+I+G 1300. 81004 22 2744.282055 15.153126 0.000107 0.999733
Tz 1307.89914 20 2745.490985 16.362055 5.82e-005  0.999792
TPM2uf 1311.60104 19 2746.410149 17.281220 3.68e-005 0.999828
TPM2+I+G 1315.19207 18 2747.107574 17.978645 2.59e-005 0.999854
TIM2ef+I+G  1312.00241 19 2747.212889 18.083960 2.46e-005 0.999879

1321.77485 16 2747.303864 18.174934 2.35e-005 0.999302 -
< i ] »

Likelihood seores loaded for &2 models (optimizad frees) Grupo16b_alineado fas
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8. Cierre jModelTest2 y proceda a abrir su archivo Nexus y copie al final las lineas de
comandos obtenidas en jModelTest2 (copie de la consola con ctrl+c) bajo un criterio
de informacion (i.e. BIC) para realizar el analisis de Maxima Verosimilitud.

BEGIN CODONS;
CODESET * UNTITLED = universal: all;

BEGIN CODONUSAGE;
END;

BEGIN DnaspP;
genone= bipToid;
chrol omalLocation= Autosome;
DNA_Seq_PoT;

BEGIN PAUP;
Lset base=(0.3328 0.2250 0.1764 ) nst=2 tratio=2.1184 rates=equal pinvar=0.8230;

9. Ejecutar el archivo Nexus modificado en PAUP*; cambie el criterio a likelihood y
realizar una busqueda exhaustiva o heuristica y un bootstrap no-paramétrico. Guarde
las salidas (outputs) y cierre PAUP*. Recuerde de seguir los mismos pasos que se
utilizaron para la reconstruccion por Méaxima Parsimonia y grabe su arbol el cudl
aparecera en su carpeta como grupo 16b con extension .tre para ser desplegado en el
software Treeview. Recuerde ir al menu Tree y seleccione show internal Edge labels
para que despliegue los valores de soporte de los nodos obtenidos en su analisis de
Bootstrap no-paramétrico.

set_criterion=likelihood [Cambio de criterio a método de Maxima Verosimilitud].
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M ESQ UITE A modular system for

evolutionary analysis

W.R. Maddison  University of British Columbia
D.R. Maddison University of Arizona

Nota: Para preparar su archivo Nexus para el andlisis en MrBayes utilice
MESQUITE.

Plataforma: MESQUITE (A modular system for evolutionary analysis)

Sitio web: http://mesquiteproject.wikispaces.com

1.- Abra el software MESQUITE

hesquite version 2.7 (build 514)
Copyright (<) 1887-2008 ). Maddison and D. Maddisan

The basic Mesquite paskage (slass lbrary and basic modules) s free sofbware; you san redistiibute it and/or madify it undarthe terms of the GNU Lesser General Public License. Mesquite is distributed in the hope
lthat it will be useful, but WITHOUT AN'Y WARRANTY. For details on licanse and |ak of wartanty see the GNU Lesser Genaral Fublic Licanse by selecting "Display License® fram the Windaw menu or at
-

Frincipal Authos: Wayne Maddisan & David Maddison
Dievalopment Team: iayne Maddizon, David Maddison, P eter Midford, Jeff liver
Devalopment Team Alumnus: Danny Mandal

Tue Nov 24 14:38:28 CLET 2008
Funning under Jawa 1.5.0_03; vidual machine by Sun Miersystems Inc. on tindows P 5.1 (archits clure: x38)
User: mareno

Incorparated fram C:Archives de ite_Foldery daod 3 jar hitpelient3.1.jar lang2 2 jar I 144 jar domdj1 6.1 jar Text jar Jama-1.0.1 zip JSei zip
pal.zip

hesquite directary: C:\Archivos de programaiMesquite_Foldefs
Log file lacated in: CADosuments and Settingsiusuaris\esquite_Suppart_Files
Prets directory: and _support_| _Prefs

Madules loading from directory C:\Archivos de pragram aihesquits_Folds fhmasquiter

anestates basic categ eharMatiices eharis cant genesis io lists minimal parsimeny stochehar trees 2lign assoe batchAreh coaleses consensus cormel distance diverse dmanager mb meristic molec amamental paimise
hetenor saarch fol reetarm iText jama jeel pal tunk

584 modules installed.

hesquite makes uss of Browserlsuncher by Eric Albett, carejawa. Farmat by Horstmann & Camell, and iText by Lowagie & Soares

Arguments: [-mqax]
Loading manual for searching

2.- Proceda a abrir sus secuencias alineadas previamente seleccionando FASTA
DNA/RNA.

- [B]x

File Edit Window Help

@ [

>Batacamensis

CAGTGALECTOTTCAALGBLEGLG6TATECTAALEGTOEGAAGOTAGL GTAATCACTTST
TCTTTAAATGEG GACTAG TATGAATGECACCACGAAGGT TAT

adify it underthe terms of the GNU Lesser Ganeral Public Licsnse. Mesquits i distibuted in the hope

| Latser General Pubils License by salacing "Display Lisenss" from the Windom menu of at
TEAGTGARACTAATCTEOECOT CARGAAGESAGCATAAAAC T b AL X

T 6 GAGETTTARALAREALAG AL TT QLA TAAAAA-TT

ACTTCTATACGLAACATCACTSTAAGTTTTTCSTTEGGGTEA Please choose an interpreter for ti
OTOGATSTT SAAAGAATTATTTTOTARSSTARGAADTACTAY
TGACATCTATTGACCCAATACATTTGACARCEAACCARE 1T [Clustal (DNATRINA
AATECACTTCARGAG CECCTATCOACAROTOGOTTTACOAS |  |Glustal (proteiny
TATOOCASTOOTORAGITLTACT ARRCOTTCOTTToTToRe (3

> aspinuiosus o

&3

i STA (protein)
ACTAATAATAAGAGGTECAGECTOLD GenBank (DNARNAY ing-1.4.1jar domdi-1 6.1 jar iT extjarJama-1.0.4.2ip JSei zip
CAGTGACCCTOTTCAACGBECGLEGTATCLTAACCOTOCAY | GenPept (Proteiny
TCTTTARATGLOGACTAG TAT GARTGECATCACSAAGGTTAT|  [NBRF/FIR (DNARNA
TEAGT GARACTAATCTCOCCGTGAAGARGEGGOGATARAAGT  [NBRFIFIR (proteiny
ATGOAGETTTARALAACACACEATTTACC TARAAAAAETARS  |ORA, Hennigas, PIwe, WinClada
ACTTETATAGATAATAT GACT TAXGTTTTTOGTT 6600 TeA
CETECATGTTGARAGAAT TAT- TTETAAGCTARGAATTACCTA| |1 IR (catenarical data)
TGACATCTATTGACCCAATATATTTaACEAAC S ARCCARGTTA  (PHAIIE (DNARNA)
CAATCCACTTCARGABCTCLTATCGACAAGT0GETTTACGAC|  (PRYID (proteir) =
TATEEGAGTG 6 TGCARCEGCTACTARAGGTTCOTTTETTCAY  |Phylin (rees)
>Bohilendis Simple (categorical data) e diverse dmanager mb meristic molec omamantal paimise
N Simple (continuous data)
Simple (Geographic data)

ceTsee
CAGTGACTCTGTTTAACGGEEGEGGTATCCTAACCG TECGAY
TCTTTARATS T GACTAG TATGAATSGCACCACGAAGGETAT] [Imports and exports FASTA files thst consist of DNA/RNA s=quencs data.
TEAGTGARACTAATETCCEESTOAAGAAGEGAGGATARAALT]

ATGGAGETTTAAACAACACAGCACTTGOCTARARA-TCARAR:
ACTTETGTACGCAACATGACTG TAAGTTTTTGSTT66GGTS,
CCTECATGTTEARAGAATTTTCTTCTAAGC TARGAATTACCAY
TOACATCTATTGACCCAATACATTTCACCAACGAACCAAGTT,
CAATCCACT TCARGAS CODOTATCAACARS T6 66 TTTAGSAC cancel | ok
TATECCAGTGG TGCAGLEGCTACTAARGGTTCG TTTETT A

>Barenarum
ACCT, TTTTAAGARAGATT, T T v

T DTTo g per e & BTOTECE T Tenee o 3 Ttation and i i Evelutivesi2. Prastice 1|

£3
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3.- Guarde su archivo con un nuevo nombre y ejecute “Show Matrix” donde se
desplegara la matriz de sus secuencias nucleotidicas.

1] Project of “Grupol6balineadomesquite™

rupol6halineadomesquite
3-8 Edit Characlers TaxakTrees Matrix Select Analysis VWindow Help
Mew Clrl+i
Mew Linked File
Open File Ctrl+0
Open Other 3
Link File
Include File

pameters Modules  Citations 0 & [ search Feature: Full Interface a

1|2 |3 |a|s|6|7 |80 |0|11|12|13}1a)15|18|17 [12|10]z0 |21 |22 2 27 |22 |20 |20|z1 |32 2 38 |30 |40 |41 |42

aracter

2nsis

Close File
Close All

Show File Location
Close Window Clrleyy

Sawe File Cirl+8
Save File As...

Revertto Saved
GetlInfo Chri+l
Save Window as Text

Print Matrix. Clrl+P
Save MatribcAs PDF

ActivatelDeactivate Packages »
Macros 3
Rename Log File...

Defaults L3

Check Now for Moticesilnstalls...
Mvailable to Install or Update 4
ResetMenus

Force Quit v
Quit Mesguite Cirl+Q

o®f
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5.- Seleccione “Export Nexus for MrBayes”.

rupolSbalineadomesquite - =]

File Edit Characters Taxa&Trees Matrix Select Analysis Window Help

Bhb ormesquite” ( i
s | Text Faameters Modules  Gitations 0 & [l Searsh Features 3¢ Full Interface [1]
1|z |3|4|5|6 |7 | |0 [10|11|12[12[12|15|18 |17 [18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |26 |20 |30 |34 [52 |23 |24 |25 |26 |37 |3 |20 |40 |41 [a2
Taxon % Character
1 | Batacamensis
2 | Bspinulosus | Export format
3 | Behilensis - Export part or all of the information as a file of the fallowing farmat
4 Barenarum
5 | Bspinulosus
5 | Batazamansis Fused Matrlx Export (NEXUS)
7 | Behilensis - Export NEXUS Tree File from Tree Source
& | Bpapillosus FASTA(DMARNY T T
MNBRF/FIR (DNARMNA)
MOMNA, Hennig8E, PivVe, WinClada
POY (DNARNA)
Phylip (DMARMNA)
Simple (categorical data)
Simple (DRARMNA)
TNT
Simplified NEXUS
Fagel format (ppy) file for Discrete
Pagel format (ppy) file for Multistate
Export Taxa Distance Matrix
Ex
Exports NEXUS files for use by M ayes.
Cancel | OF
6V ExlE [ Al Jia|

Command: export

6.- MESQUITE le proporcionara el block para ejecutar directamente los parametros
y el modelo de evolucién molecular para MrBayes.

- [=[x]

Text Paamsters  Modules Citations 0 @& | Search Features % Full Interface a
12z a5 [7 [2 e [ia]t1[12[1a[1a[15]1e 17 [16[1a[zafz1 [z2 o2 [eafes [eo [or [ee [eafon [o [z a2 aa[es [26 o [oa [ea [aa [ a2

Taxon % Character

Batacamensis

Bspinulosus

Bohilensis

Barenaum

Export NEXUS for MrBayes

v simplify names as required for MrBayes
Batacamensis

Behilensis

MrBayes block:

1
z
3
4
5 | Bspinulosus
B
7
E

Bpapillosus

beginmibaye e

set autoclesemyes nowameyes:

lset nst=5 ratesminvgamma;

unlink statefreq=Call) revmat=tall)
shape=(all) pimvartall)

piset applyto=(all) rate pevariable:

memsp ngen= 10000000 rzlburnin=yes
buminfrac=0.25 printfreq=1000 samplefreq=
1000 nehains=4 savebrlens=yes;

(e Tole el |

mome;
sumt;

(’? Cancel | Export

7.- Ejecute “Export” y proceda a guardar su archivo con extension Nexus. Cierre
MESQUITE.
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Analisis Filogenético de Inferencia Estadistica Bayesiana

Plataforma: MrBayes

Citas

Huelsenbeck, J.P. & F. Ronquist. 2001. MrBayes: Bayesian inference of phylogenetic
trees. Bioinformatics 17: 754-755.

Ronquist, F. & J.P. Huelsenbeck. 2003. MrBayes 3: Bayesian phylogenetic inference
under mixed models. Bioinformatics 19: 1572-1574.

Sitio web: http://mrbayes.sourceforge.net

Procedimiento

1.- Copie el archive Nexus obtenido del procedimiento anterior en MESQUITE y
trasladelo a la carpeta de MrBayes. Proceda a ejecutar los comandos que se indican
mas abajo.

Ejemplo archivo Tipo: grupol6b
2.- Ejecute: exe_grupol6b.nex

3.- Empezaré a ejecutarse automaticamente el analisis con los pardmetros y el modelo
de evolucion molecular seleccionado previamente en MESQUITE.

La estructura del modelo: Iset_nst=6_rates=invgamma.

Parametros: mcmcp_ngen=10000000_samplefreq=1000_nchains=4_savebrlens=yes

Burnin=sumt

¥ sirmplify names as reguired for MrBayes

MrBayes hlock:

begin mrbayes;

set autoclose=yes nowarn=yes;

|zat nst=G rates=inwgamma;

unlink statefreq=(all) revmat=(all)
shape=(all) pinvar(all);

prset apphito=iall) ratep=variable;

memep ngen= 10000000 relburnin=yes
burninfrac=0.25 printfreq=1000 samplefreq=
1000 nchain=4 savebrlens=yes;

MEme;

umt;
end;

? Cancel | Export
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ocuments and Settings\usuario\EscritorioVdocuments\Procesos Evolutivos\2. Pric

Pri ﬁll tnpnlngle., egqually probable a priori
6 — Pa}-ameter =
Prior B}-anch lengths are Unconstrained:Exponential{iB8.8>

Number of taxa = 8

Humber of characters = 655

Compressing data matrix for division 1

Divigion 1 has 71 unigue szite patterns

The MCMC sampler will use the following mowves:

With prob. Chain will change

param. 1 (revmat) with Dirichlet proposal
paran. 2 {(state Frequencies?> with Dirichlet proposal
paran. 3 (gamma _.}lape) with multiplier
param. 4 (prop. invar. sites? with sliding window
param. 5 (topology and hranch lengths)> with extending TBR
param. 5 (topology and hranch lengths?> with LOCAL

Creating parsimony (hitset) matrix for division 1

Initializing conditional likelihoods for terminals

Initializing invariable—site conditional likelihoods

Initializing conditional likelihoods for internal nodes

In1t1a1 loy 1111911}100(1" fm- run 1:

—1742.934293
—1654.596459
Initial log likelihoods for run 2:
Chain 1 —1721.512347
Chain 2 —1714.887558
Chain 3 -1713.546928
Chain 4 —1720.411452
Chain results:

1 {-1751.886> {-1780.182> (-1742.934> [-1654.596]1 = [-1721.512]1 (-1717.511> <{-1713.547> (-1728.411>
1808 — (-1329.999> (-1322.853> [-131%.9951 (-1328.910> »= (-1323.691> [-1320.1651 (-1337.52%> (-1328.566>

Average standard deviation of split fregquencies: B.326357

20080 — <{-1316.879> <(-1320.656> {(-1314.547> [-1311.4461 »* [-1313.3841 ¢-1314.0888> (-1323.546> ¢-1326.361> —— B:
Average standard deviation of split fregquencies: B.217571

3888 — <(-1313.1@6> <{-1389.871> [-1387.1371 (-1323.424> * [-1318.5451 <-1311.671> (-1319.482> (-1318.548> —— B:81:37
Average standard deviation of split fregquencies: B.B78567

48080 — <(-1318.395%> <-1317.380> [-1311.8381 (-1323.262> = {-1318.846> ¢-1326.971> (-1320.249> [-1387.642]1 ——
fAverage standard deviation of split freguencies: B.117851

5808 — <{-138%.369> [-1387.8871 (-1324.558> (-1322.825> * {(-1318.822> ¢(-1336.596> (-1309.113> [-1318.5281]

Average standard deviation of split freguencies: B.141421

4.- Seleccione los valores de los intervalos de credibilidad que contienen los arboles
(e.g. 95% contiene 3 arboles).

9 B.688119 0.8A?1614 B.BAB349 A.
41 B.202978 0.863010 0.003203 6. -
17 ©.884158 B.835885 ©0.801643 B.988001 1.131

Batacamensis (12>
Batacamensis2 {62
Bepinulosus (2>
Bpapillosus (8>
Bspinulosus2 (5>
Barenarum (4>
Bchilensis <32
Bchilensis2 (72

Phylogram:
—— Batacamensis (1>
— Batacamensis2 (6>
#—— Bepinulosus (2>
:—— Bpapillosus <8>
Bspinulosus2 (5>

Barenarum (4>

+
“— Bchilensis2 (7

expected changes per s
Calculating tree probabilities...

Cred hle Fet* of trees (1@ trees sampled).
set contains 3
5 set contains 3
29 / credible set contains 8 trees
Exiting MrBayes bhlock
Reached end of file
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5.- Ir a la carpeta de MrBayes y seleccionar el archivo.CON

& mrbayes-3.1.2

Archivo  Edicidn Wer  Faworitos  Herramisntas  Ayuda o
g o ) LY e
e Afras L) l.’} - Busqueda W Carpetas

Direccion |[5) C:\Documents and Settingsiusuariol EscritorioldocumentstProcesos Evolutivosi2, Practico_II\Demostracién MiBayesimtbayes-3.1.2 v\ Ir

Nombre: Tamafio | Tipo Fecha de modificacion

Tareas de archivo y carpeta & 1168 KB  Aplicacién 23/12/2005 12:01
i) Cambiar nonore 2 este rchivo 1KB  Archivo CON 24112008 16:17
- 24KB  Archivo MCMC 24112008 15:49
[ Mover este archiva Qrupa.nex.mome 24K8  Archivo MCMC 24/11j2008 16:17
[ Copiar sste archiva |l adh 45KE  Archivo NEX 24J05(2005 20:32
€ Publicar este archivo en Yeb [ #) anolis 48KE  Archiva NEX 24/05{2005 20:32
() Enviar este archivo por corres | #) avian_ovemuccids 12kB  Archivo NER 24/05{2005 20:32
electrénic 9KB  Archivo NER 24/05/2005 20:32

x Eliminar este archiva 116 KB Archiva NEX 03/08/2005 8:51
KB Archivo NEX 24112008 16:13
KB Archivo NEX 24112008 15:47
Otros sitios 67 KB Archivo NEX 24/05/2005 20:32
(& Demostracién biisyes 11KB Archivo NEX 24052005 20:32
9KB Archivo NER 24/05{2005 20:32
(5} Mis documentos 14KB  Archivo P 24/11/2009 15:49
I Decumentas campartidos 14KB  Archivo P 24/11/2009 15:49
g MPC 14KB  Archivo P 24112009 16:17
3 His stios de red 14KB Archivo P 24112008 16:17
2KB Archivo PARTS 24112008 16:17
upol6h.nex.runl.t 17kB  Archivo T 24/11/2009 15:49
Detalles upol6b.nex.run2.t 17KB Archivo T 24112009 15:49
17k8  Archiva T 24112009 16:17
17k8  Archiva T 24112009 16:17
ZKB Archivo TRPROBS 241142009 16:17
16KB Documenta de texto  13/05/2005 10:20

6.- Visualizar el arbol de consenso del 50% de la regla de la mayoria desplegado en
Treeview donde se observan las probabilidades condicionales a posteriori. En
Treeview recuerde ir al menu Tree y proceda a definir y enraizar el filograma
obtenido con el outgroup seleccionado (Barenarum).

X TreeView - [grupo.con]
[ Fle Edt Style Tree Window Help
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