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Constructing phylogenetic tree using Bayesian method

Xie Qiang, Bu Wenjun*
(Insect Molecular Systematics Lab, Institute of Enotomology, College of Life Sciences,
Nankai University, Tianjin 300071, China)

Abstract;: Recently, the phylogenetic studies employing Bayesian method have been increased very rapidly and some
international congresses have been performed on this special topic. Compared to the algorithms, ML (maximum
likelihood) and MP (maximum parsimony) , which have been used most popularly before, the calculation efficiency
of Bayesian method is extremely high. And, the existed reports show that, according to the same nodes in the phy-
logenetic results carried out with different algorithms for the same sequences data, the support values in Bayesian a-
nalysis are always higher than those in the other methods. The basic algorithms, the calculation process and the e-
valuation of Bayesian method are briefly introduced in this paper.

Key words: Bayesian method; phylogeny; Markov chain; posterior probability
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distribution, Pr [ Tree]) F1 {1 8% ¥ (Pr [ Data |
Tree DAEXRLE D, E—BEWHE BRI
HRAZMIERB TR, EAXP . BRYI"EHR
“TEHASEJS B H T (given)” ; Pr[Data] 2k 3E & 44
#% 2 (unconditional probability), KB N EA T
ELRIEEEREENEF ALY, ERHMEITBEST
R B #h 3 47 5R F1 (summation) , i 11 M7 288 o
ArEEX—MENRRTR FERDTHERE,
MCMC £ Xt J5 3 8E 3 i 17 38 Uit B 0 | AR 7 ik
(Huelsenbeck et al . , 2001),

MCMC £ %t 3 35 9 #8 3 4 7 3 17 A % B
(taking valid samples) ) —Fp ik, KRB EAKHE
B RINT : © A —F BEHLILH (stochastic mecha-
nism) I F 5 /R B R — D FRE (new state) ;@
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W2 EREREEEZN LR ERMNE (Huelsen-
beck & Ronquist, 2001),

HEZHFEFE . BEFBREAREEELX
T 5 248 (Rannala, 2002), & i &2 38 of Modeltest
FREB IR E S FHAER, X— S 5BA
EHRELEM. 5 MP B bootstrap {8 &
¥R 1 000 48 kb, MCMC i+ & & i) 8 3F (genera-
tion) 2 7E 100 000~10 000 000 Z [6] X B A9 , — A
f&F 1000 000, EEBMMEGHMITELESP,
LLAR{E (likelihood value) B S {L THH M E R o+ &
Frt A/NER M0 F £ HUF T 2 01U B B 3
HESHATHERIAHHBARR. BEEE,
FEFZHHBEERE S RER TN B INEHAE
RSB GEH PN EZF EAH (burn in), X—4
R LU LR ML 38 1T B MCMC i 45 R 3
frft— P A B 5~10 RMEXR , B3
B H 524 R 1812 2 (Monte Carlo error), 7E— B
S, B TR (B an, BT 3R 2 1 BE AL AL
AEIE), 4 MCMC K BE7E # & 4r i (stationary
distribution) & Yt $ (converge) Bt , MCMC ) i
MERMT .
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Table 1  Some phylogenetic studies employing Bayesian method

K

aFiRid %R

Armadillos (Xenarthra, Dasypodidae)

Australian Sphenomorphus group (Scincidae; Squamata)
Cornsnake( Elaphe guttata )complex

Dwarf boas

Flowering plants

Ichthyosporea: Ichthyophonus irregularis

Ixodes

Jacks (Perciformes; Carangidae)

Night lizard (Xantusiidae)

Seed plants

Stick insect (Phasmatodea)

Tree swallow (Aves: Hirundinidae: Tachycineta )

Trichophora (Insecta: Heteroptera)

ND1, 12S, BRCAl, ADRAZ2B & VWF Delsuc et al . , 2003

128, 16S, ND4, etc.
Cytb
128, 16S
rps2 & rpsll
EF-1a
16S rDNA
Cytb
12S, 16S & Cyt b
2¢cpDNA &1nuDNA
18S, 28S & His 3
Cyt b etc. 'six mitochondrial genes

18S rRNA

Reeder, 2003
Burbrink, 2002
Wilcox et al . , 2002
Bergthorsson & al . , 2003
Raganet al ., 2003
Xuetal ., 2003

Reed et al ., 2002
Vicario et al . , 2003
Schneider et al . , 2004
Whiting ez al . , 2003
Whittingham et al . , 2002
Xieet al ., 2005
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(48 Huelsenbeck ez al ., 2001)
Fig. 1 Probability calculation in the Bayesian phylogenetic a-
nalysis (after Huelsenbeck et al ., 2001)

x A—BESE .y BURE
B2 %% SiFHE5i57 M Holder & Lewis, 2003)
Fig 2  Joint estimation vs. marginal estimation, x is a hypo-
thetical parameter and y is the likelihood ( after Hold-
er & Lewis, 2003)

B3 HESHH(a)5 MCMC(b) B4 X #F7 £ 12 (1 Holder & Lewis, 2003)
Fig.3 The processes of tree generation in bootstrapping (a) and MCMC {b) method respectively (after Holder & Lewis, 2003}

B AR5 0L 5 ) X B HE T BT A X
ST 6 Y ST Al (Goint estimation) , i 5 &
25 2 B B8R T 4 068 F T ot BT B 43 SCARE 5 Jig 3 T X &
BOHE R 4y A7 3 £7 391 AP Al (marginal estimation) , 1]
3 % 500 B B 2R 4 A T o T RR B K 4 B R X i
(43 S h (B 2 a F1 b BRI P ARE A B IR S IR (E
EE TR B, RIARBE AR A RN B
{14 B 8K (B 43 A7 B 2% 7 TR 25 A9 T AR & TR AL DL

HroreE R B MR N AR E TN AT
(node support) ) B i Wi F2 b, B & CHURE o0 7)) 28
BEP BRE EREBBEEYWRELAEUTE
B A MEE, G H (MCMO) WA (B 3) 5 DLat 3
SHHEEEEGIED R EZ/IEETREN
HEZE (Holder & Lewis, 2003), M2 HIZA H X
B4 A1 5 TE B 1 T R

Mg LB bESEANERER

S 3 I




BHSRSBHME

(prior information) , X £ 5k 0] DA ANt 46 56 4% R
SRk, WAACHEHNHRER, ESBEXBHAHAERS
R—BUWRATR S, Ntk g4 Rt HE
TEANZHBEEEKER  X—ARBHHHLSE
HAFRRE.HRBTHEAFEREKME X (Huelsen-
beck et al . , 2001, 2002), ~
SRS H T T 07 Bk B B R
BABSFHREMSEH THITE LKA (Lar-
get & Simon, 199D M BE RS FHRBHEA.
AEERL, T RN Fards Rb L/
RN (multibranched/unresolved) 3 M 4514 , 40 5=
BEZLBT A2 X BAEKTERIFER.E

HtE M B KR F R EER (Lewis et al . 5

2005), BRT M RERE » WrEH 43738 A FoEM
RERE P AT E M (uncertainty) .35 Ul 7] BEF
W B ARERE . EE P F# L (Huelsenbeck e al .
2000) K238 4 1 BP B i (MCMC 43 ¥7 3 A B R 4
FHS BB BD EH: DNA B8 U R
B 15) 3 B ¥ £ (horizontal gene transfer) fl 2 H 4
4k (Larget et al ., 2003) % XBFE .
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