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Protocol status: Working
We use this protocol and it's working

Created: April 28, 2022
Last Modified: June 11, 2025
Protocol Integer ID: 61648

Keywords: maximum likelihood phylogenetic analysis, maximum likelhood whole mitogenome, whole mitogenome, mitogenome,
analyses in raxml, raxml, doing maximum likelhood

Abstract

A guide to doing maximum likelhood whole mitogenome (or multigene) analyses in RaXML. This was written after
Avery's instructions!
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1 Create text files in FASTA format with all of each of the genes you want to use (i.e.
Pilargidae_12S.txt, Gastropods_ATP6.txt, etc.). Make sure the same organism has the
same name for ALL of the genes (spaces included - there should be none, but
sometimes they sneak up on you).

2 Open Mesquite, create a new file, make sure to check “Make Character Matrix" and then
select "DNA Data" as the type of data. Drag any one of your gene text files into it and
import as FASTA, click “Don't Adjust”. Delete the top empty taxa that were there by
default.

3 For non-protein-coding genes (123, 16S) or if you're doing a nucleotide only analysis,
align the sequences using MUSCLE (Click on “Matrix", “Align Multiple Sequences”, then
“MUSCLE Align". Select “No" for running on multiple threads, and then click okay. Check
to see if everything is fine.), then export in phylip (DNA/RNA) format. Repeat this for all
non-protein-coding genes, or all genes for a nucleotide only analysis.

® [ ] Gastropods_ND6.nex

[=] Project of "Gas!| [l Protein translation of Character Matrix]

Project « Matrix Alter Select Display Analysis:Matrix » Window Protein translation of Character
[%} Gastropods_ND! 5 Current Matrix s sU5i545iisq5i5dsd6(i6]i676364 16464 6164164717172 7iL747
.. T -
Add... % Show Matrix Info Panel - ‘
b 1
* &
Taxa (32 taxa) \v &v < Utilities >
) 3 S|A
Character Matrix — Move Selected Characters To...  #M
[Hl protein translard * @ 5 Move Selected Taxa To...
L&v i | z Move Selected Block...
A .g.\' 7 Character Inclusion/Exclusion >
e —z Taxon Utilities >
= N 1o Taxon Names >
™ E e ) :
= Align Multiple Sequences > | Clustalw Align...
o 13 Add characters... MAFFT Align...
+E |14 Add taxa... MUSCLE Align...
E;' w‘ 15 Delete Selected Chars or Taxa
16 Search > r =l
7, ‘ Y v?‘i‘iqus
18 | NC_024601_Lissachat|
19 | NC_034920_Nembrot(V| BEEEEEEE
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‘ilar | B Character Matrix

« Matrix Alter Select Display Ar

3
e 4
=

Taxon \ Character

1 | G394A_Micronephthys_minuta_Greenland
AS5985A_Sigambra_Croatia

A5926_Sigambra_tentaculata_France

L
=
B

5 N S

N eI

A5771_Sigambra_hanaokai_Japan

A6261_Ancistrosyllis_breviceps_SantaBarbi
A4846_Pilargis_Belize
A2813_Pseudoexogone_Moorea
A1516_Sigambra_CR1

A4257_Monterey

A4721_Synelmis_Belize
WF20057_Ancistrosyllis_SantaMonica

o|lw|(N|jo|lu|slwin

=
5}

=
=

=
N

GQ426_Sigambra_magnuncus_SE_Atlantic

=
w

DQ790075_Ancistrosyllis_groenlandica
AF474280_Ancistrosyllis_sp._AAN-2002
AY340444_Sigambra_sp._BC-2003

=
S

=
v

19 | A6066_Glyphohesione_klatti_Norway

69 Bl Bl el =

Export part or all of the information as a file of the following
format

FASTA (DNA/RNA)

NEXUS file

Fused Matrix Export (NEXUS)

Fused Matrix Export (Phylip/RAXML)
Export for PartitionFinder

Export NEXUS Tree File from Tree Source
NBRF/PIR (DNA/RNA)

NONA, Hennig86, PiWe, WinClada

POY (DNA/RNA)

Simple (categorical data)

Simple (DNA/RNA)

TNT

Conservative NEXUS

Export Partitions as Separate NEXUS files
Simplified NEXUS

16 | KP992843_Antonbruunia_sociabilis Imports and exports Phylip matrices that consist of DNA/RNA sequence
17 | WF20130_Antonbruunia_SanDiego data.
18 | CR190407_Sigambra_CR2

Cancel OK

B
tharacter

23] 4]

SERE- e

B O O O [ e o

cH
g
a

4 If you're doing an amino acid only or nucleotide for non-protein-coding genes and amino
acid for protein-coding genes analysis, follow these next steps:

4.1 Create a nexus file like before, DO NOT yet align it, save it, then duplicate it. Name the
duplicated file something like “Gastropods_ATP6_NT.nex". The file you have open can
stay "Gastropods_ATP6.nex" or be something like "Gastropods_ATP6_AA.nex". As long as
you know which one will be the nucleotide only and which one will be the protein only

file.

4.2 2. Click on “Character Matrix” on the left sidebar and select “List & Manage Characters”
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Project
B Gastropods_ND
Add...

Taxa (32 taxa)

Character Matrix

[;l:lchara

Matrix: Character Matrix (541 characters)
Show Matrix

List & Manage Characters

Chart Characters

Rename Matrix
Delete Matrix
Duplicate Matrix
Export Matrix

Gastropods_ND6.nex

[=] Project of "Gasi| i Character Matrix
i « Matrix Alter Select Display Analysis:Matrix »  Win

I Taxon \ Character

e ies | L
&
W D s
- — 44 1MH837533 Baverotro

Edit Comment

18
19
20
21 |
[1]

=P

Q &%

L

4.3  Inthe toolbar, select “Columns”, then “Current Genetic Codes".

@ Mesquite
[ IO )
|
: [= Project of"Gas|‘
\

Project

File Edit Characters Taxa&Trees Analysis View List  Columns Help

Gastropods_ND6.nex Stored Character Order

=
( | Boolean for Character
B Character Matrix‘ Characters "Character Matrix"’
Current Codon Positions

B Gastropods_NDf
Add...

Taxa (32 taxa)
Character Matrix

nﬁ! Character Matri

4.4  Click on the “Genetic Code” tab in your file window, then under “Genetic Code" choose
Invertebrate Mitochondrial (or whatever applies, but in our lab it should mostly be that
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i i Characters "Cl 3
« List Columns » Window : Character Inclusion
IE Character In{ Group ”| codon Position N Group Membership (characters)

I 1 _|Character1 5 ? N Unique ID (characters)

2 | Character 2 v/ ? N
- . Current Weights

] 3 | Character 3 32 2 N 9

AN 2 | Character 4 v ) N Number for Character

=% 5 | Character5s v ? N Character Set Membership
6 | Character 6 |g ? N States
7 / N

Character 7 B ? Default Order (characters)

8 | Character 8 ]g 2 N ) 4
o | Character 9 v - N Current Parsimony Models
10 | Character 10 v B N Current Probability Models
11 | character 11 v ? N Current Genetic Codes
12 | Character 12 v 7 N
130 character13 v , N Move Selected Columns...
14 | Character 14 I&_f ? N Hide Selected Columns
T .4 R .
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one). Make sure you actually selected the column, so the values all change from

displaying “Standard” to “Invertebrate Mitochondrial”.

& Mesquite

File

Edit

[ Project of "Gast| Bl Character Matrix

Project

[ Gastropods_ND

Add...

Taxa (32 taxa)
Character Matrix

[t character Matri

4.5

Characters

Taxa&Trees
Gastropods_NDG6.nex

[Ex] Characters "Character Matrix"

Analysis  View

«

List

Columns » Help

Pinned
« List Columns » Window Characters "Character Matrix"
> T
[E Character Il Group | Codon Position | Btes
1 | Character 1 v ? N Genetic Code >
it 2| Character 2 v 2 N
| 3 | Character3 v 7 N Store current set...
.
4 | Character4 v ? N Replace stored set by current...
A 5 | Character 5 v 2 N y e .
6 | Character 6 v ? N
7 | Character 7 v ? N Show NCBI Web Page >
8 | Character 8 v N . . .
BIREISN: ? List Code in Log Window >
9 | Character 9 v 7 N - .
10 | Character 10 v ? N

depending on the position.

oo 0

Gastropods_ND6.nex

[ Project of "Gas1| [ Character Matrix || EE] Characters "Character Matrix"]

Project

E Gastropods_NDJ

Add...

Taxa (32 taxa)
Character Matrix

:FH Character Matri

el

SHEUR U

2.0penM
select “|
imnort ¢

| Standard I

Vertebrate Mitochondrial !

i

Yeast Mitochondrial «

Mold Mitochondrial |
Ciliate Nuclear

/
Echinoderm Mitochondrial

Euplotid Nuclear I

a

Click on "Codon Position”, select “Minimize Stop Codons”. When you do this, MAKE
SURE that the column is selected! The values should change from “N" to numbers 1-3,

Your window should look like this:
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June 11

« List Columns » Window Characters "Character Matrix"
- | ] |
E] Character In Group > Genetic Code v‘

1 | Character1 v ? | SetCodon Position > \ N

I 2 | Character2 b4 ? Store current set {

B 3 | Character 3 v ? |

N a3 Character 4 v ) Replace stored set by current 2

| =Y 5 | Character 5 v ? d cod siti L 3

6 | Character 6 v 2 " [ Invertebrate Mitochondrial = 123123...
7 | Character 7 v ? | Invertebrate Mitochondrial_ 231231...
8 | Character 8 v ? Invertebrate Mitochondrial 312312...
9 | Character 9 v ? Invertebrate Mitochondrial
10 | Character 10 v ? Invertebrate Mitochondrial
11 | Character 11 v 2 Invertebrate Mitochondrial
12 | Character 12 v ? Invertebrate Mitochondrial
13 | Character 13 v ? Invertebrate Mitochondrial
14 | Character 14 v ? Invertebrate Mitochondrial
15 | Character 15 v ? Invertebrate Mitochondrial |
16 | Character 16 v ? Invertebrate Mitochondrial :
= 4 . = v ——
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® @ Gastropods_NDG6.nex

(= Project of "Gas! | [l Character Matrix Characters "Character Matrix'1

Project « List Columns » Window Characters "Character Matrix"
=
[% Gastropods_NDS EI Character In{ Group | Codon Position | Genetic Code ,I‘
Add... 1 | Character 1 v ? il Invertebrate Mitochondrial
I 2 Character 2 v 2 2 Invertebrate Mitochondrial

Taxa (32 taxa) o 3 | Character 3 v ? 3 Invertebrate Mitochondrial

Character Matrix A 4 | Character 4 v ? 1 Invertebrate Mitochondrial

m Character Matrifl & 5 | Character5 v ? 2 Invertebrate Mitochondrial
6 | Character 6 v 7 3 Invertebrate Mitochondrial
7 | Character 7 v ? 1 Invertebrate Mitochondrial
8 | Character 8 v 7 2 Invertebrate Mitochondrial
9 | Character 9 v ? 3 | Invertebrate Mitochondrial |
10 | Character 10 v 7 1 Invertebrate Mitochondrial
11 | Character 11 v ? 2 Invertebrate Mitochondrial |
12 | Character 12 v 2 3 Invertebrate Mitochondrial
13 | Character 13 v 2 1 Invertebrate Mitochondrial
14 | Character 14 v ? 2 Invertebrate Mitochondrial
15 | Character 15 v ? 3 Invertebrate Mitochondrial
16 | Character 16 v ? 1 Invertebrate Mitochondrial
17 | Character 17 v ? 2 Invertebrate Mitochondrial
18 | Character 18 v ? 3 Invertebrate Mitochondrial
19 | Character 19 v 2 1 Invertebrate Mitochondrial
20 | Character 20 v 7 2 Invertebrate Mitochondrial
21 | Character 21 v ? 3 Invertebrate Mitochondrial |

4
o®
a1 =@ | Characters "Character Matrix"

4.6  Inthe toolbar, go to “Characters”, select “Make New Matrix From”, and then “Translate
DNA to Protein”. Click "OK". This should open a new tab with your data displayed as
amino acids. You should only have stop codons (black with asterisks) at the ends of your
sequences if they are complete, but sometimes if the sequence doesn't start on the first
codon, there may be more stop codons throughout. This only means this one sequence
needs to be removed, not that all of the others are wrong, too. They're fine!
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@& Mesquite File Edit

Characters Taxa&Trees Analysis

View « List Columns » Help

oo e®
= Project of "Gasi1| i Character M

Project « List

E] Gastropods_ND{ Charactel
Add... d
\
a2

Taxa (32 taxa)

Character Matrix

H-ﬂ Character Matri

ole|N|jlolulslw|n|-

-
N
ololalola|lalalalalalalalalolalolalalala

e®]
@ |Characters!

Character Matrix Editor
Extra Matrix Editor
Close All Character Matrix Editors

List of Characters
Close All Lists of Characters

List of Character Matrices
Concatenate Character Matrices...
Delete Character Matrices...

New Empty Matrix...

Make New Matrix from

New Linked Matrix...

Merge Matrices from File...
List of Character Models
New Character Model

New Character Submodel

Model Settings

Lists

List of Character Group Labels
Save Copy of Matrix

Save Multiple Matrices

<
Characters "Character Matrix" |

I
v 0)

on | Genetic Code

Invertebrate Mitochondrial

Invertebrate Mitochondrial
Invertebrate Mitochondrial

Invertebrate Mitochondrial

Invertebrate Mitochondrial
Invertebrate Mitochondrial

Stored Matrices

Simulated Matrices on Current Tree
Condense to Matrix of Patterns
Clipboard...

Randomly Modify Matrix

Compact to (X,Y) matrix

Translate DNA to Protein

Matrices from Ordinations

Alter Matrix

Concatenate Respective Matrices from Two Sources
Randomly Modify Respective Matrices

Simulated Matrices on Trees

MRP Matrices from Trees

4.7  It's a good idea to save your file here, in case you run into issues in this next step,
because Mesquite doesn't have a useful undo feature. Go to the end of the sequences.
Delete any empty columns, and then delete all of the stop codons, because they
interfere with the RaXML analysis. You should be able to delete the stop codons by just
selecting them and deleting them using the “Select"” tool, but if that doesn't work for
some reason, you can use the “Edit" tool and click on each stop codon and type “-*
instead of “*" and the end result is the same. Make sure you get ALL of them! Even those
from shorter sequences that may be hiding more towards the beginning of the

sequences.

You go from this:
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51

« Matrix Alter Select Display Analysis:Matrix » Window

B Character Matrix H Ex] Characters "Character Matrix" ‘ [m Protein translation of Character Matrix]

Protein translation of Character Matrix

N

L7

18(18]
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4 1 | MH837531_Anatoma, A A
NC_046044_Arion_vullll Y S
MH837532_Bathyscia C S|
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NC_060798_Bulinus_ F
MH837534_Calliotro A
NC_030004_Chromod C |F | S )
MH837535_Coccocra A clv|F e
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=
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CR170473_Levinaegy
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69 Exl Bl el ] EE
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To this:
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4.8

i « Matrix Alter Select Display Analysis:Matrix »  Window

Protein translation of Character Matrix

sil6di6i6d616d6d470 71747417

747417117407

nc_oa6044_arion_vul F [l Y HEIEIR s B
MH837532_Bathyscia|A M VIEIV|c VBl s BPH
mH837533_Bayerotro ) [N NI » V- VRV c |
Rl Lo
mrg37534_Caltiotror | I [ SN ~ v
NC_030004_Chromod A [l c F s v (B[S
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|0 SoESEcESEmEEEER

>

142143144149146L 411481491505 IL52L53L54L55LSELS LS5 SL6(L6ILE:
k Taxon \ Character
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T
% "
h

®|N|o|u s wiN

MmH837535_Coccocrat [V I A v
e é\ 9 | MH837536_Cocculina rrrrrrr
- .| 10 | k1207825 _Diodora_g| GG V. [V N
T~ & | 11 | mrs91574_Dolabelia|R 5 |5 B A [ A|

= 12 | MT312227_Gigantopg
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= | 13 | Nc_o36928_Hatiotis_{ V([ " HIH

+iE 14 | MT501508_Haplotren V. |F 1[G rr ..F...
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16 | oKs52681_tameliom| A ¥ BN | P B3 EE

17 | MH837537_Lepetodri rrrrr [~ ll~ Vv VvElc

v v R

18 | NC_024601_Lissachat r.rrﬂ EFTFH;TTH;T

19 | NC_034920_ Nembrot|V @@ s M e @s |

21 | mT360647_Notocrate I [V~ I~ VIV BT c
22 | NC_034782_Orcula_ rrrrrrrrru-

23 | MHB37538 Peltospirz r BEEEE- v vElc vy
24 | Mrg37539_petrotroci | ]V NI A v VRV

20 | mn7a7116_Nerita_jai [l [l HEE ~ Y VEV FTFT
s P

25 | wxeossss_phasiane | [ MMV A v v B© TT VETTTITTTT

BYEEE
Bl EIER

28 | MH837540_pseudoco| | JINF A A vV VR c vy BB

30 | MH837541_pivia_bria i M NI d
31 | cr170473_Levinaegyi [l [N~ v v @1 c ¥

FTHV
OEEaDE] |
EL

26 | NC_030039_Phyllidia | c B[P GG F | urrrr -
27 | KU342666_Pleuropo vllvilvvid: <l r r [ | - [@
29 | Mz196208_scurria_sc|s GV F rrrﬂr[—r%%rrr G

32 | m13766A_Chrysomal(V. [N~ VIV R c v rﬂrrr

|

You want a file with just the nucleotides and a file with just the amino acids to not
confuse RaXML. Because you duplicated this file in the beginning and already have a
nucleotide version, go ahead and delete the character matrix from the side bar by
clicking on it, then selecting “Delete Matrix". You should be left with just the “Protein

Translation of Character Matrix” tab.
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0@ Gastropods_NLC

s

[= Project of "Gas!| Bl Character Matrix ‘ {@ Characters "Character Matrlx] [ Prc

Praject « Matrix Alter Select Display Analysis:Mat

™ Gastropods_ND L4244 48 44 1148124505115
Add... k‘ Taxon \ Character

P2 1 | mrg37531_anatoma [V VIV A 2 V¥V
Taxa (32 taxa) "7 |2 | NC_046044 Arion_vu rrrrrrﬂrr
\ & 3 | MH837532_Bathyscia|A V.V [V c v Bl s &
-4 | MHR37533 Raverntr

2 Character Matric

lil Characte

| Protein Matrix: Character Matrix (541 characters)
Show Matrix
List & Manage Characters
Chart Characters

Rename Matrix

Delete Matrix

Duplicate Matrix
Export Matrix

Edit Comment
I 17 | MRAG3/2357 LEpETDCI!']

TH@Ev
18 | NC_024601_Lissachat FIFFFTFET

1a AT N2A07N Rlambhear A2

4.9  Now align the sequences. Click on “Matrix”, "Align Multiple Sequences”, then “MUSCLE
Align". Select "No" for running on multiple threads, and then click okay. Check to see if
everything is fine (depending on how related your organisms are, the alignment might
also look nicer or not as nice). Then, delete any empty columns at the end of the
alignment. Save the file.
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® [ ] Gastropods_ND6.nex

[=] Project of "Gas!| [l Protein translation of Character Matri)q

Project « Matrix Alter Select Display Analysis:Matrix » Window Protein translation of Character
[™ Gastropods_ND N GUrrent Matrix s sU5i545iisq5i5dsd6(i6]i676364 16464 6164164717172 7iL747
T; -
Add... % Show Matrix Info Panel ‘
b 1
* =
Taxa (32 taxa) \v &v < Utilities >
) 3 A
Character Matrix —a Move Selected Characters To...  #M
[Hl protein translard * @ 5 Move Selected Taxa To...
Ey o z Move Selected Block...
A .*.\' 7 Character Inclusion/Exclusion >
= & Taxon Utilities >
B 1 9
= N 1o Taxon Names >
NE R ) '
| ET Align Multiple Sequences > | ClustalW Align...
& 'H' 13 Add characters... MAFFT Align...
e 14 Add taxa... MUSCLEAlign
E;' w‘ j Delete Selected Chars or Taxa R]
| 19 Search - [
17 - Y| R S|
18 | NC_024601_| Llssacha |
19 | NC_034920_Nembrot( V. [EI@ s BEEEEEBE

4.10 Export as a Phylip (protein) file. MAKE SURE it says “protein” in parentheses next to it!
You can name it something like "Gastropods_ATP6_AA.phy". Change the number for
"Maximum length of taxon names” so that you will get the whole name of the sequence
in the phylip file. | usually put something large like 100 or 200 just to be safe.
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'@ Export format

Export part or all of the information as a file of the following
format

FASTA (protein)

NEXUS file

Fused Matrix Export (NEXUS)

Fused Matrix Export (Phylip/RAXML)
Export for PartitionFinderProtein

Export NEXUS Tree File from Tree Source
NBRF/PIR (protein)

NONA, Hennig86, PiWe, WinClada

|
Simple (categorical data)

Simple (protein)

TNT

Conservative NEXUS

Export Partitions as Separate NEXUS files
Simplified NEXUS

Pagel format (ppy) file for Discrete

Imports and exports Phylip matrices that consist of amino acid i
sequence data. |

Cancel OK i

You might get an error saying “Sorry, this data matrix can't be exported to this format
(some character states aren't represented by a single symbol [char. 91, taxon 24])". In
that case, find the character and change the value (which will be something like
"W/M/V/C") to a "?" using the "Edit" tool. Make sure to save the file again before retrying
to export.

® Alert

Sorry, this data matrix can't be exported to this format
(some character states aren't represented by a single
symbol [char. 48, taxon 3])

oK

4.11 Repeat this for every protein coding gene you want to use amino acids for.
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Open RaXML GUI and load all of your alignments - the two non protein coding gene
nucleotide phylip files, and the protein coding gene amino acid phylip files (or whatever
applies for your analysis). Drag the first one in, then select the rest of them with the “ADD

ALIGNMENT" feature.

Note

You can opt to do this part on the lab computer remotely, if you want to spare your
computer! | will either do that, or have the analysis run overnight on my laptop. Depending
on the capacity of your computer, this might take a really long time, it only takes a few

hours on the lab computer.

Select "RUN MODELTEST" for all of them (each gene you've added should have a
separate option to click "RUN MODELTEST"). Make sure you have 15 genes if you're
doing a mitogenome analysis, and make sure you have really ran the model test function

for all of them.

[ ] raxmiGUI 2.0

I

N : (protein ) Gastropods_ATP6_AA.phy ]

P _/ 32 sequences of length 303

u

1F ~ +F (empirical)  ~ none - ADD ALIGNMENT
Subsitation mode! Stationary frequencies  Proportion of invariant sites

+GAMMA (mean) ~ No correction -
RUN MODELTEST
Rate scertainment bias

Concatenated alignment

(mixea) RAXML_Gastropods_12S_concat.ixt
N\ 33 sequences of length 7925 from 15 alignments

Fill taxon gaps with empty sequences

CTRATIG,
1TZ08,

ML + transfer bootstrap expectation + consensus ~ 1 ~ 100 ~

Analysis Runs  Reps

<none> v 800081

O-—n<r>z>

n UCSD_MB, Lab/L 14Apr20

Select autput directory

4covH4co

Gastropods_12S

Lr@xmiGUI 207 raxming 1.1.0

FEX>D

Gmronz0o0

raxmi-ng ~
Binary

raxml-ng --all --msa

! UCSD_MB_| _Lab/L ¥

model

1 j UCSD_MB Lab/Levi

—prefix L UCSD_MB_! _LabiLs _george

~-bs-metric the ~tree rand{1} ~-bs-trees 100

0.0611 0.0151 0.0334 0.0161 0.0114 0.0133 0,0174 0.0503 0.02

i /Users/sonja/Docunents/UCSD_MB_MS/Rouse_Lab/Levinaegyra_georgesnya
-c 4 -0 tir

HPC-SSE3 -5 /Users/sonja/Documents/UCSD_HB_tS/Rouse_Lab/L
EXEC_NAME -p PARSIMONY_SEED

> raxul-ng —-msa /Users/sonja/Docunents/UCSD_MB_MS/Rouse_Lab/Lev.
a4F
> paup -s /Users/sonja/Documents/UCSD_HB_HS/Rouse_Lab/Levinae 9y snyder
> iqtree —s /Users/sonja/Docunents/UCSD_MB_MS/Rouse_Lab/Levinaegyra_georgesnyc
Summary:
Partition 1/1
Hodel Score vieight
BIC MTZ0A+G4  18603.6207 0.9152
ALC MTZOA+G4+F  18326.2291 0.6771
ALCc MTZOA+G4+F 183862291 0.7756
Execution results written to /Users/sonja/Documents/UCSD_MB_MS/Rouse_Lab/Levinae

itten to /Users/sonja/Documents/UCSD_MB_MS/Rouse_Lab/Levinaegyrs

How o cite? _ Please send us feedbackl

Set the analysis to "ML + thorough bootstrap + consensus”, set Runs to 10, and keep
Reps. at 100 (optionally, you can increase both numbers). Leave "<none>" as the
outgroup and whatever seed RaXML decided on.
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Y raxmiGUI 2.0

1

N : (orotan ) Gastropods_ATPE_AA phy 8

P \ P 32 sequences of length 303

[

T + +F (empirical)  ~ none - ADD ALIGNMENT
Substittion model Stationary frequencies Proportion of invariant sites

+GAMMA (mean) ~ No correction )
RUN MODELTEST

Rate bias

Concatenated alignment

‘/' e ", RAXML_Gastropods_12S_concat.txt

N/ 33 sequences of length 7925 from 15 alignments
Fill taxon gaps with empty sequences

15

GRS, = 15
- 1516-3503

GTRT46,

A
N ML+ thorough bootstrap + consensus ~ 10 ~ 100 ~
A | Analysis Runs  Reps
L

Y <none> ~ 800081

S Outgroup. Seed

1

s

Run the analysis (bottom right corner of the top right window - sometimes you need to

expand the program window to find it).

| usually open a youtube window and set an i.e. 10h timer video so my computer doesn't

go to sleep while it's computing.

Once the analysis is done, find the output file that ends in ".support" and change the

FE x>

gmronzoo0

raxmi-ng ~
raxmi-ng --all --msa

It j UCSD_MB Lab/Levi
model

It j UCSD_MB_| _Lab/Levi

~-prefix /Users/sonja/Documents/UCSD_MB_MS/Rouse_Lab/Levinaegyra_george
~-bs-metric fop ~tree rand{10} --bs-trees 100

0.0783

0.7432
0.7616
0.0214
0.0611 0.0151 0.0334 0.0161 0.0114 0.0133 0.0174 0.0593 0.02

e-cd4-ot
> raxmlHPC-SSE3 -5

TZ0AF -n EXEC_NAWE -p P)
> raxml-ng - sel

44F

suffix to ".tre", so you can open the file in Figtree.

In Figtree, to see the results with the bootstrap results, check off "Node Labels" and in

the drop-down menu for "Display", choose "labels".
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