7. Bayesian
filogenetik analiz



Year Gold Silver Bronze

1993 Russia Sweden Czech Republic
1994 Canada Finland Sweden

1995 Finland Sweden Canada

1996 Czech Republic Canada United States
1997 Canada Sweden Czech Republic
1998 Sweden Finland Czech Republic
1999 Crzech Republic Finland Sweden

2000 Crzech Republic Slovakia Finland

2001 Czech Republic Finland Sweden

2002 Slovakia Russia Sweden

2003 Canada Sweden Slovakia

2004 Canada Sweden United States
2005 Crzech Republic Canada Russia

2006 Sweden Czech Republic Finland

2007 Canada Finland Russia
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Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.
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Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.
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Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.

FIXIM,)

(a) Models supported by MrBayes 3 (simplified)
Data type Ente,hﬂiumﬂﬁ A.:russ—slte Coding bias Misc,
{substitution rates) rate variation
Restriction Fixed/estimated (Dirichlet Equal/gamma All.f:'arill:ble.-'h .
01 prset statefregpr lsef rates no presencesites/no absencesites
Iset coding
Standard Equal/estimated (Symimlir) Equal/gamma All/variable/informative Unordered/orderad
0-4a prset symdirihyperpr Iset rates Izt coding clype
. S Across-site Across-tree
Diat Madel State Substitut at i il
atatype type frequencies ran rates rate variation rate variation
DMN& 4bvyd Fixed/est. [Dirichlet) FB1/HKY/GTR Equaligamma/ Yes/no
ACGT Iset nucmodel prset statefregor | | lset nst=1/2/6 propine/invgamma/ lset covarion
adgamma
Iset rates
Doublet Fixed/est. (Dirichlzt) FB1/HKY/GTR Equaligamma/
Iset nucmodel jover 16 states) [ | fset nst=1/2/6 propin/invgamma
prset statefreqpr Izet rates
Across-site
omega varation
Codon Fixed/est. (Dirichlet) FR1/HKY/GTR Equal/My28/M3
Iset nucmodel {ower 61 states) et nst=1/2/6 Izt omegavar
prset statefreqpr



) Models supported by MrBayes 3 (simplified) page 2
Across-site Across-tree
Data type Model type State frequencies  Substitution rates rate variation rate variation
Protein | | Equalin'GTR | [ Fixed/est (Dirichlet)) |Fixed/est.(Dirichlet) [ Egual’gamma’ | |  Yes/mo
by prset aamodelpr prset statefreqor prset aarevmatpr | | propinv/inegamma/ fset covarion
adgamma

Poisson/Jones/ Iset rates
Dayhoff/Miraw/

Mtmam/Wag/ equal/gamma/ -
Rtrew/CpreviVit/ : Fixed/mired] | propinv/invgamma/ yes/no
Elnﬁurﬂmimd Fixed/mixed Fixed/mixed adgamma lset covarian
prset aamodelpr Iset rates

Parameter variation across partitions
Shared/separate Inferring site parameters
Topology models Briens type set partition, link, unfink ancstates/possel/siteomegalsiterate
Lnconstrained! Fixed report
constraintsfixed prset brienspr
constraint Briens prior Additional
prset fopologypr Unconstrained Exponential/Uniform parameters Clockrate variation
prset brienspr prset brienspr see prset strict/cppm/
E}Jﬂ;h UanJErr:s —| Treeheight I— MEffﬁII'f-‘iFﬂfEP-f
prset brienspr prset brienspr —
Theta, Diploidy| |  Dating constraints
Coalescence Growth Unconstrained’
prset brienspr Speciation calibrated
_ Extinction calibriate
Birth-Death Treeheight | prset nodeagepr
prset brienspr Sampleprob prset treeagepr

Parameter

Options

Current Setting

Nucmodel
M=t
Code

Ploidy
Rates
Ngammacat
Usegibbs
Gibbsfreg
Nbetacat
Omegavar
Covarion

Coding

Parsmodel

4by4/Doublet/Codon

1/2/6
Universal/Vertmt/Mycoplazsma,/
Yeast/Ciliates/Metmt
Hapleoid/Diploid

Equal /Gamma/Propinv/ Invgamma,/Adgamma
=number:>

Yes/No

<number:>

=number:>

Egual /Ny38 /M3

Mo,/Yes
All/Variable/Noabsencesites),
Nopresencesites

Mo,/Yes

Universal
Dipload
Equal

4
Mo

100

Egqual
Mo

All

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



Model settings for partition 1:

Parameter Options Current Setting
Nucmodel dby4 /Doublet/Codon 4by4
Nst 1/2/6 1 Model settings for partition 1:
Code Universal /Vertmt /Mycoplasma/
Yeast/Ciliates/Metmt Universal Parameter Optiona Corrent Setting
Ploidy Haploid/Diploid Daplodd
Nucmodel 4by4 /Doublet,/Codon 4by4
Mst 1/2/6 G
Code Universal /Vertmt /Mycoplasma/
Yeast/Ciliates /Metmt Universal
Floidy Haploid/Dipload Dipload
Rates Equal /Gamma/Propinv/Invgamma/Adgamma Invgamma
Rates Egual/Gamma,/Fropinv/Invgamma/Adgamma Equal Ngammacat <numbers N
Ngammacat <number > 4 Usegibbs Yes/No N
Usegibbs Yes/No No Gibbsfreq <number:> 100
Gibbsfreg =number:= 100 Nbetacat <number= =
Nbetacat enumber= c Omegavar Equal /Ny38/M3 Equal
Omegavar Egual /Ny98,/M3 Egual Covarion No/Yes N
Covarion No/Yes Mo Coding All/Variable/Noabsencesites/
Coding All/variable/Noabsencesites/ Nopresencesites ALl
Hopresencesites All Parsmodel No/Yes No
Parsmodel Ho/Yes 1

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



Model settings for partition 1:

Current Setting

Tratiopr

Revmatpr

Aamodelpr
Aarevmatpr
Omegapr
HydBomegalpr
HydBomegaipr
Miomegapr
Codoncatfregs
Statefregpr
Shapepr
Ratecorrpr
Pinwvarpr

Covswitchpr

Symdirihyperpr

Topologypr
Brlenspr
Treshaightpr
Speciationpr
Extinctionpr
Sampleprob
Thetapr
Hodeagepr

Tresagepr

Clockratepr
Cppratepr
Psigammapr
Hupr

Ratepr

Beta/Fixed
DMrichlet/Fixed

Fixed/Mixed
Dirichlet/Fixed
Ddrichlet/Fixead
Beta/Fixed
Uniform/Exponential /Fixed
Exponential /Fixed
Dirichlet/Fixed
Dirichlet/Fixed
Uniform/Exponential /Fixed
Uniform/Fixed
Uniform/Fixed
Uniform/Exponential /Fixed
Uniform/Exponential /Fixed
Uniform/Constraints
Unconstrained/Clock
Exponential /GCamma
Uniform/Exponential /Fixed
Uniform/Exponential /Fixed
<number:=
Uniform/Exponential /Fixed
Unconstrained /Calibrated
Fixed/Uniform/
Offsetexponential
Strict/Cpp/Em
Fixed/Exponential
Fixed/Exponential /Uniform
Fixed/Exponential /Uniform
Fixed/Variable=Dirichlet

Beta(l.0,1.0}

Dirichlet
(1.0,1.0,1.0,1.0,1.0,1.0)
Fixed({Poisson)
Dirichlet(1.0,1.0,...)}
Ddirichlet(1l.0,1.0)

Datatype =

Beta(l.0,1.0)

) Nucmodel
Exponential({l.0)

. Nst
Exponential
Ddrichlet(1.0,1.0,1.0)
Ddrichlet(1.0,1.0,1.0,1.0)
Uniform{0.0,200.07)
Uniform(-1.0,1.0} Covarion
Uniform(0.0,1.0) # States
Uniform{0.0,100.0)
Fixed({Infinity)}
Uniform Rates

Unconstrained :Exp(10.0%
Exponential({l.d)
Uniform{0.0,10.0%
Uniform{0.0,10.0%

1.00

Uniform({0.0,10.0})

Unconstrained

Fixed(1.00})
Strict
Exponential(0.10}
Fixed{1.00}
Fixed(1.00})

Fixed

Model settings:

DHA
=&

Substitution rates, expressed as proportions
of the rate sum, hawve a Dirichlet prior
{1.00,1.00,1.00,2.00,1.00,1.00%

= Ho
= 4

State fregquencies have a Dirichlet prior
(1.00,1.00,1.00,1.00%

Invgamma

Camma shape parameter is uniformly dist-

ributed om the interval (0.00,200.007.

Proportion of invariable sites is uniformly dist-
ributed on the interval (0.00,1.007%.

GCamma distribution is approximated using 4 categories.
Likelihood summarized owver all rate categories

in each generation.

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



The MCMC sampler will use the following moves:

With prob. Chain will change
3.45 ® param. 1 {(HEevmat) with DMrichlet proposal
3.45 ® param. 2 {(Pi) with DMrichlet proposal
3.45 ® param. 3 {(Alpha) with Multiplier
3.45 ® param. 4 {(Pinvar) with 5liding window
17.24 ® param. 5 {(Tau) and & (V) with Extending subtres swapper
34.48 ® param. 5 {(Tau) and & (V) with Extending TER
17.24 & param. 5 {Tau) and & (V) with Parsimony-based 5PR e . _c718.96
17.24 % param. 6 (V) with Random brlen hit with multiplier | 5 12 |
| 2 |
#NEXUS | 12 2 ? |
[ID: 94000501431 | 1 22 11 2 22 2 1 2 |
[Param: trea] I 2 2 2 122 2 2 |
begin trees; | 11 1 2 1 2z 2 2 2 2 2|
translate | 1 2 1 1 12 11 - 2 ? |
1 Tarsius_syrichra, | 1112 ~* 2 1 1 2 2z 1 *|
? Lemur_carta, | *2 2 1 22 1 211 22 |
3 Homo_sapiens, | 2 1 1 11 1 22 1 |
4 Pan, | * 1 2 2 1 1z i* |
5 Gorilla, | 2 1 1 1 |
& Pongo, | 1 111 2 1 11 |
7 Hylobates, | 22 1 1 |
& Macaca_fuscata, I 1 1 |
9 M_mulartta, B s e e +---=- e +-———= +o———— +o——— - + -5729.82
10 M_fascicularis, ) B
2500 1000

(=
(=

M_sylwanus,
12 Saimiri_sciureus;
tree rep.l = ((12:0. 486148, (C({(3:0.042011,4:0.065025):0.034344 5:0.051935. ..

tree Tep. 10000 = ((CCCL0:0.087647, (E:0.013447,9:0.021186):0.0305243:0.0568. ..

end;

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



Summary statistics for taxon bipartitions:

1D --
Partition #obs Probab. Stdewis] Meany{w] War{v) PSHF  HNrums
## .. 1502 1.000000 O.000000 O0.035037 O0.000083 1.000 2
2o . ¢ . 1502 1.000000 O.000000 O.056738 O.000148 1.006 @ 2
- SO ¢ .. 1502 1.000000 O.000000 0.022145 O0.000037 1.077 2 clade credibility values:
4 = i #1502 1.000000 O©.000000 O0.072380 O.000338 1.007 2
E e .. . ... 1502 1.000000 O.000000 O.017306 O.000037 1.036 2 o e Tarsius_syrichta (1)
B omm %, 1502 1.000000 0.000000 O0.345552 0.003943 1.066 2 I
7 —— .eesvsssssss 1502 1.000000 O©.000000 O0.496361 O0.006726 1.152 2 | =mmmmmmmmmm e eeee Lemur_catta (2}
E —— .. %vésssssss  JC07  1.000000 0.000000 O0.273113 0.003798 1.021 2 |
9 - ... ##s 1502 1.000000 O.000000 O0.045900 0.000315 1.002 2 | fmmmmmmme Homo_sapiens {3}
10 — ... ss+¢_ 1502 1.000000 O.000000 O.258660 0.002329 1.041 2 | /--100--+
11 = ¥ ... 1502 1.000000 0.000000 0.049774 0.000110 1.014 2 | | N Pan (4)
12 —- LI 1502 1.000000 0.000000 O.062863 0.000147 1.000 2 ! /--100--+
13 — ..... .. 1502 1.000000 0.000000 O0.146137 O0.000665 1.060 2 ' ' Nmmmmmm s Garilla (5)
1d —m i # 1502 1.000000 O0.000000 O.430463 O0.004978 1.045 2 | {---100--+
-S o 1502 1.000000 0.000000 0.173405 0.000940 1.053 2 * ' | Pongo (8)
16 —— .. %%% ., 1502 1.000000 O©.000000 O.080733 0.000375 1.023 2 ' f--100--+
17 —— L LWeEE 1502 1.000000 0©.000000 O.055286 0.0004080 1.064 2
1B —— . wwEEE 1502 1.000000 0©.000000 O0.116083 0.001254 1.046 2
19 —- .. 1502 1.000000 0.000000 O.050082 0.000219 1.014 2
20 - .. ¥véssssss JC0] 0000334 0.000942 0.124653 0.001793 1.141 2
21 - LL%E L. 1500 0.998668 0.000000 O0.030905 0.000135 1.030 2

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.



S - Tarsius_syrichta (1)

- Lemur_catta (2}
|
| f---- Homo_sapiens (3)
| S+
| | y=----- Fan (4)
| | - Hylobates (7] I fmmmmm- *
| | | | Y---- Gorilla (5}
| | fommmmm - Macaca_fuscata (&) I f--=t
I S--100--+ Fe-100-- + I e Pongo (6)
I I | I Ymmmmm e M_mulatta (8) | fommm———- +
I | | S--100-—+ | | Ymm e Hylobates (7]
| | | | Ymmmm e mm e M_fascicularis (10} | |
Y--100--+ Y 100-————— + | | f-- Macaca_fuscata (8)
I L e e e M_sylvanus {11] | o + f-+
I | | I I Y-- M_mlatta (3]
o m Saimiri_sciureus {12} | I | f---t
| I | |  \---- M_fascicularis (10}
o + fmm e +
| I M_sylwvanus {11}
|
o Saimiri sciureus (1Z2)
e s | 0.200 expected changes per site

Figures and tables are taken from: Lemey, P., Salemi, M., & Vandamme, A. M. (Eds.). (2009). The phylogenetic handbook: a practical approach to phylogenetic analysis and hypothesis testing. Cambridge University Press. For educational use only.
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