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How to create a newata file with an external editor

.EggéMicrusuft Excel - Lorenz41Korr =18l =]
] poieaisiten . 18] x|
DEElak File...Save as.xlsor .txt | aria -0 - FruUulEEEEBP % E i -0-A 7
" Ej i =| Species f characters ) ' . ) .
[ A EICIDIEIFIGIR] 1 ]J kL Im nlolelalrlsltlt PYRE Classic uses either
1 [Species / characters e IV VT V2 V3 VE VI VI X M L X KV XY RV XV R
2 | Aix galeniculata (3) ATNGIA] O] i : : i Excel (.xIs) or tabulator
3| Anas spp. (10) s N 0. Determine the characters in the first row . . :
4 | Anser spp. (19) D[A] 0[] } : o delimited textfiles (.txt).
5 |Branta spp. (20) pia) o o) (If there are more than 256 characters use msteaﬁi]
| 6 |Cairina moschata (1) AL 0090 the first col it The latter can be created by
7 |Casarca feruginea (18) a1 an o the first column) i .
& |Chaulelasmus strepera (5) C[B] BIA] 10] O[] 0] B[] 0] C[B] CIE] BIA] C[B] AID] C[A O A0 A[] oy og o 1c any editor.
9 |Dafila acuta (12) A[] IC[B] 0] 00 00 B[]0 Al] C[B].AD] FIC] AD] CiA]O[ A0] CIB]O[ 1[0] 1[0] 1[C .
10 | Dafila spinicauda (1) Al C[B] 0] 0 O] B[] 00 EBIA] CIB] AD] FlC] A Clal o) A0 celog 1o 1) e If your matrix has less than
11 |Lampronessa wgansa (2) A[] BIA] O] O[] AD]0[ 0[] O[C] D[B] BIA] BIA] AD] BIA] O A0] A[] 0( O[] O[] 1 :
12 |Mareca penelope C(B] BIA] 10] 0 O B(0] 0] B[A] BIA] BIA] CB] OO &[] o AO] A[ og og o 1 296 characters, species

13 [Mareca sibilatrix (4) C[B A0 9 e

"""" ®» Determine the objects in the first column 1 o o SiiEllEiien sisul ees;

= il E el gl o1 g col
16 |Poscilonetta bahamensis (13 (| (If there are more than 256 characters use instead; 1) 1 1N the Hrst column,
17 |Poecilonetta erythrorhyncha (14) (A[ ] the firS'[ rOW) gH ”g} é{]ﬂ] ”E Character determination in

18 | Querquedula querquedula (15 A[]

201 Taioma tao (1) A'} ADl ol ol o o) cblAll Elalol BiAl0) ALl ol Aol Al 1o o i the firstrow. You have to
_%_%_i\’irago castanea (3] B[A] BIA] 1] O[] |B[0].O[] B[A] C[B] A0] DC]|AD] ClA] B[A) BlAl AL] O O[] 0 1[I use matrioshka coded
= data. Use any string to

24 | i i
j?fé..l Use matrioshka coding define a character state. If
27| NE the state is not known use

String1[string?2] da

i 4[» [pil\Lorenzd1Korr |4
_I;eichnenv[}f«glngtnFormenv\ \DO‘@i&vivﬁ_Avfrﬁ-i',




How to use PYRE Classic to open a file

- N =

“ebes «—— Choose File/Data...Open. =

Exccel (xls) etic RE construction created by Astrid, Martin & “Wolfgang Tiefenbrunner.

S Textitxkd — N
EE'EE' - 3 May OECUr Choose File/Data...Open...
S of the main menu to select an
el ers: ho limits.

b amirium of states for each character 256,

»» Protocal <<

Suchen in; I 5 matroschka

| = & ok EE-

2=

‘3 Anatinen for C35
3 Errors

3 Errorsiarl
3 FischQuest
24 |LopandicDatz005
24 |LopandicDatz007
cod Lorenz4 1K.arr
'3 Makrozehoer
3 Qbfvves

Excel- or a textfile. If you use
a .xls file, the data are loaded
from the first worksheet.

The main window contains a
protocol that follows the
processing and gives some
advices. The protocol can be
saved.

Press here after file selection

Qéves-194
3 Questaustralosphenida
Drateinarne:; IL-::renzd'I Ko j Offren I
| | Drateityp: I Eucel j Abbrechen |
E

Save the protocol

.

Save |




First steps

: Data from C:\AlphaEgo’ Forschung' Aktuelle Forschung Parsimony 20085 Tabz of AppendixI.xls =10O] x|

~Focus
Row 7 Chaulelazmus strepera [6] Col 7 Vil
Transpose
|CIB]

Species / characters I IT  |I1I |TW W vI |wIr |wIIT|1x % ¥I |®IT [®IIT MWIT |XUIII |-
Aix galericulata (3} A[ 1 BI[A] (O[] O[] A[O[1] D A[O] CI[A] E[A&] O[1 |BIA] O[] |ALQ orl |or1 arl o |1rol —
Anas spp. (10) E[&] EL4] |. Cl 1 BIA] &[ 1 O[] (O[] O[] |l[0]
e v on - EXChange rows and columns, .
Branta spp. (20} DI&] O[] o[l o[l crol & O[] O[] (&0 1 O[] &l 1 0[] The ”Data — window shows
Cairina moschata (1} Al 1 (001 (001 (@01 |(A[O0[11 &[ 1 (001 (001 |E[&] oO[1 &[ 1 001 | the data, allows to set the
Casarca ferruginea (18} A[ ] A[O] O[] O[] Cro] A or1 of1  E[A] O[] A0 1 O[] fOCUS toace” Of the grld and
Chaulelasmus strepera (6) CIE] B4l 1(0] o001 BI0] c[B] ic(B1 BLa] ciE1 afo] cia1 on . 1O transpose the matrix (this
Dafila acuta {1Z] AL 1 CIB] 1(0] 001 B0l _aLa® E1 ar0) FIc] k101 cial or1 . Means it exchanges rows and
Dafila spinicauda (11} Al 1MB] xro1 Frc1 aro1 cral o - colums). This may be
Lampronessa sponsa (2] Al FOCUS O[] A[0[]] DIC] E[E] B[4l E[A] X[0] BIA] O[] . pecessary, because an Excel —
Mareca penelope (5} C[E] B[&] 1[0] O[] EILO] E B[] B[] CIB] 001 &1 1 001 | \worksheet has 0n|y 256
Mareca sikilatrix (4] CIE] B[] 1[0] 0[] E[0] E[A] BI[A] BLA] CIB] 001 &0 1 0] . colums and maybe you want
Mettion crecca (7 BlR] BI&] 110] O[1 BIO]l BI4] CIB] A[0] E[(D] AI0] CIAl &101 ' to ok with more characters.
MNettion flawirostre (&) E[&] E[4] (1[0] O[] E[O] B CIE] |A[0]1 E[D] A[0] CIA] &[O] Press ,Path* to go on.
Poecilonetta bahamensizs (13} A[ 1 DIC] |1[0] (O[] BIO] E E[A] |A[O] |G[F] |&[O] C[&] 0TI
Foecilonetta erythrorhymcha (14) |A[ 1 (A[0] 1[0] O[] |E[O]1 Al 1 E[&] A[0] G[F] A&[0] C[A] O[] |A[O] E[A] O[] '1[0] 1[0] 1[0]
fuerquedula quercuedula (15} A[ ] |E[4] (1[0] O[] |E[0] E[A] E[A] A[O] |G[F] E[&] C[A] O[] |A[O] &A[ ] O[] |1[0] O[] |1[0O]
Spatula clypeata (16} A[ 1 E[A] (O[] O[] E[O] E E[A] O[] |G[F] A[O] CIA] O[] |A[O] A[ 1 O[] |1[0]1 O[] |1[0]
Tadorna tadorna (17) A[ 1 &[01 /0[] O |Crol &[] D[A] O[] E[&] O[] |A[ 1 ©[1 |&[01 &[ 1 1[01 O[] |O[] (1[0l
T varmn ~actarnmaas (A BIal RIail 1r1rm1 1rnal rrIrni =] rreil arml mrcl arnl ' rral rral1l RI4il ar 1 .:nar1 nri nri 1rm1l LI




First steps

1:: Data from C:AlphaEgo’,Forschung ;[Elﬂ
~Focus
Row & Mettion Flavirostre Col 9 kil
Transpose
[CIBlALOmI

I II III IV -1 -z V-3 VI VII VIIT Ix =
Cairina moschata A[] o[l o[l orl A[0[]1 O[] ol A[] ol ol E[A[]] —
R e T T T TR T R ST T
1% galericulata
Mareca sibilatrix CIE reconstructed paths. Al paths ofa E[0[11 OL] EI&[]] E[A[0[]1]] E[A[O[1]] [CIELAL]
Mareca penelope ciz column (a character) must havethe ;.17 oy e BIL[0[1]1]  BIA[O[]1]] CIB[A[]
Chaulelasmus strepera cie Same root! E[O[]] OL] CIELAL]T] CIE[A[O[I11] EB[A[O[111 CIEBIAIL]
Mettion crecca ElZ The character state tree of the selecté&dlt11 o1 E[A[]] CIEIAIOL]II1] AILOL]] E[DI[CI[E
Nettion flavirostre B[ Column |S presented E ;IEIEI .:EA[D[]] E[DI[C[E
Virago castanea E[: E AfO[]1 D[C[E[A
Anas spp. B[} E CIBIALO[I11] (ALO[]1] CIB[A[]
Dafila spinicauda an Press ,Continue® to go on. B CIBIAIO[I1]1] A[O[]] FICIB[A
Dafila acuta Al CIB[A[O[1]]] 1ar11 ol arl E CIBIALO[I11] (ALO[]] FICIE[A
Poecilonetta bahamensis A0] DICIELA[OLITI1] LIOC1] |OC] arl E E[A[O[1]] ALO[]1] GIFICIE
Poecilonetta erythrorhyncha (&[] AlO[]] 100011 0Ofr1 ol E E[AIOL]I]] AfO[]] GIFI[C[E
Quercquedula cquercuedula Aql E[A[O[]]] 10011 011 arl E EB[A[O[1]] ALO[]1] GIFICIE
Spatula clypeata Al E[A[O[]]] arl arl arl E BEIA[O[1]] orl GIFICIE
Tadorna tadaorna A[] A[O[]] o[l orl ol o E[4[O[]]] ol E[A[]]
Casarca ferruginea ALl A[O[]] o[l orl orl u] ol o[l BIAL]]
Anser spp. DLAL]] 0[] o[l 0l 0r1l u]

1} L= = A B = A | Ol Orl All il
4| I 3
Save | Fath Continue | ‘




Data check

Automatic data check:

T If data are valid, continue here All strings with ,* are i
File/Data  Joie treated as missing data. I'_[ IS

Program "FvRE Clazsic' for Phivlogenetic RE construction created by Astid, bartin & \Wolfgang Tiefenbrunner. Controlled whether there is

Thiz iz agn =" ’

exactly one root per character.

waRNING The check message if errorsQgc If data have to be corrected

b airiurn of objects; 255,

b amimum of characters: no limits, O " tedd oo press the ,,Start Excel“ button.
i : t : t :

b amirnumn of states for each character 266, Dgt_':'al‘gﬁégil:: 4 - coded data are allowe Excel is used as external

2% [Pielioes & editor, the file is loaded

No oo n Character V. il iti

i Checkdtety No raot in character V-1 automatically. After editing

[ bdore than one root in character .

: and saving, close Excel to
Orly matroschka - coded data are allowed CORRECT DATAI :

[ [Data check: ' return to Pyre Classic. The

| Al data are valid Jse the "Start excel button o edit data ,,Open file d|a|og ue“ window
Cortinie usina i Is presented, reopen the

ontinue uging main mernu g

Start Erizel | ‘

Start Excel |

The check message if data are v

Save | ‘




Choose and procede a job

1 PYRE Classic

_(ol x|
File/Diata | Job
Frogram "F ST et dan created by Astr . dnner.
*I\TEF;E?NSIE Distance Matrix }; ChOOSG a JOb The ,,jOb“ — button of the
CEOL.

. Correlation of charackers
b FRIALINT oy

b a=iriurm of characters: no linits.
b awiriurn of states for each character 256,

»» Protocal <<

123 Camin - Sokal parsimony

=100 x|

Data from C:Aalphak
Objects = 20

Characters = 20 Generations

Mo. of trees

1000 j [10 j ¥ Missing data ?

D ata check,
All data are walid

/

Caontinue | ‘

/

The Camin — Sokal Parsimony window

main menu allows to

choose between three
procedures. Here we choose
Lparsimony”. Now decide
about the number of
generations of branch
swapping during the heuristic
search, and about the number
of trees that are created. If the
matrix contains missing data,
the checkbox must be
checked. Afterwards press
~continue®.

Save |

6



A Camin — Sokal Parsimony Cladogram

1o/
|a: change tip to tip; b change tip to node o change node to node ’add - fit |swap - fit | Tips |T-ﬁt |Nudes |N-ﬁt |
74 Fl Cainna moschata (1] 111 1 19] 3
2 Fal Querquedula querquedula [15] 2[11] 3 2[8] 3
3 il Mareca sibilatrix (4] 313] 1] 321 LT
42c 73 il Ap=e enn LLO ALZ] i 4010] 2
5 70 N« YOU can choose one of the 52] 4
E11b 75 70 s¢ proceded trees by clickingon &4 2
7 i N a row of the left grid. The 2
g 7 ¥ right grid shows the structure #1711
?wb ?2 ‘;: of the chosen cladogram and ?5[3] g
= the length of the branches. e 3
: p. nFitness® gives the total o |7
Click on a row to load a tree .. lentgh of the tree. The 2
w. Smaller, the better. For more 1409] 2
ar information press the 15[5] 4
D:  graphic” or the ,tree 16[15] 2
Pc compatibility” button ml n
C: 18[16] 2
Total length of the tree— = L -
Tadorna tadorna [17] 20019] |2 FitnE;' Fill

Additional information to the selected tree

~_ .

Tree compatibility |

Grafic | ‘

Z



:) Branta spp. (20)

Anser spp. (19)

Caitina moschata (1)

Ident=Node 1A
Code=LLE
Leaves==2
Length=2,00000

——

The graphic
It is necessary to design the graphic,

Tadorna tadaorna (17)

before you save it.
Click on a node and:

=101 x|

change the root (not recommendeed»  FeRoo

exchange the left and right brancheg

zoom to a part of the tree (unzoom
with reset)

1;

Larnpronessa sponsa (2)

Aiy malericnlata /
Position of text

)

|

T

Click (and hold) on a node to get more information

Mettion crecca (7)
o B

Chaulelasmus strepera (B)

Mettion flavirostre

“irago cahtanea (9)

P _lafila spinicauda (11)

Diafila acuta (12)

Poecilonetta bahamensis (13

Foecilonetta erythraorhyncha (14)

Cluerguedula querguedula (15)

Spatula clypeata (16)

Swap

— Coom Reset

[v Background

Mareca penelope (3 /Node 16

Save



The tree compatibility

The tree compatibility window

1:: Compatibility of characters O] x| tells you, which character is
Characters Mo aof states Evalutionary steps | Campatibility Haormaplasy ﬂ Compatib|e with the Cladogram
| 4 4 ha yes and whether homoplasy is
m E 17 o Ve predicted. The number of
T . = . pes evolutionary steps should be
number of states -1. If there
[\ 2 1 [t no L. .
are missing data, yOu Can see It
W1 2 2 hio ves ] «
in the ,,no. of states* column.
G 2 ! yes e If you decide to delete or
& 2 2 2 yes change some characters, press
VI 5 8 no yes the ,start Excel“ button.
Wil G 2 ylu] e
Wil 4 g hio e
[ 7 9 o yes
= 3 4 o yes
=l 3 3 o yes
| 3 2 1= nio
Al 3 2 Ve nio
EAL) 3 2 1= hio
At 2 1 yes o ;I
Start Excel Save |




More about phylogenetic reconstruction using charastate trees:

Tiefenbrunner, A., Tiefenbrunner, M. & W. Tiefenbner, NEW
TOOLS FOR PHYLOGENETIC RECONSTRUCTION USING
CHARACTER STATE TREES, Linzer biologische Beitrage43/
99-117, 2011.



