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A bird’s eye view of the algorithms and software packages for
reconstructing phylogenetic trees
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Abstract: The prototype phylogenetic tree, i.e., evolutionary “tree” or “tree of life”, was first conceived by Charles Darwin in his
seminal book “The Origin of Species”, and its reconstructions have been approached by generations of biologists ever since. In this
article, we briefly reviewed the major algorithms and software packages for reconstructing phylogenetic trees. Specifically we
discuss four categories of phylogeny algorithms including distance-matrix, maximum parsimony, maximum likelihood, and Bayesian
framework, as well as software packages (PHYLIP, MEGA, MrBayes) based on them.
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FEGETTEAT] LA, W MLIR A 2 LR 751 2
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Figure 1 Phylogenetic tree
a: HIRM; b: LR . a:Rooted tree; b: Unrooted tree.
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Figure 2 Phylogenetic tree flowchart
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HA ) DDBI 4.

Fp 51 EE O B A — b i A 1R R 1 R A1)
[ AH SR A B TV M 2 B2 25 P 4 S P AT
AT, R REZ AR AR AR R 21, K
AN A R A TIE — LU, MM T
FRFER A P2 ) AR AL B RIS . DNA P 417E
BEAL P TR AN SR AR A A A R
FTEARERCOS 5 B S RARHANY, 127 S 4 A\ ek
KXV o I I EEXGE T HAT Blast (Altschul et al,
1990). Clustal (Larkin etal, 2007). Muscle (Edgar,
2004) F1FASTA (Lipman & Pearson, 1985) %%,

THSEHEWT R S8 B B AT 55 2 R A
PR D SR RG TF 23 SO . XA S50 A i
BAE R e A4

PRA I H 2 s R gk W R E S
JEBEAT VRN, W T VEAT B 285072 (bootstrap
methods) (Felsenstein, 1985; Penny & Hendy, 1985)
NIV (jackknife methods) (Shao & Tu, 1996).
H 2SR 90V 2 56 e 21 v it AL B 4 R A
G PP AU FH R P31, XREAERES 8 o
SORg L AR RE, AT LR AR R, HLIX AT
80 15 9% B EE A0 Je s Al P 470 B8 [R] FR T P 71 2 K
BIOAL. BT e AL Rl R AR R AN
PIBEAERY o R A2 VR 2 HEL W REAT LR, 1EPTH
TR Th R ) 9 b 5 0 B 22 (R IA Dk o B BU S 1Y)
B, B o3 SR B R sz A S5 48 o B A g
M oy BOAE, ZAE/ANT 75 W EA N & B R
I 23 3o JIVNE R R H 24T “ AN Al 07
iER LI i) QU €7 I N S WS IR €T RS2V
L AR E, SRIG R T KB AT R GE
RE T TIVNE AW B s N T s i s
(delete-half-jackknifing) (Felsenstein, 1985; Wu,
19860 PIRK I TT LI ZE AL T AT fE X 4l
Bttty “EEX” BEHLAIIG, Bl MR 2
ARG, HLESL NS AR 2 R/ MHAS, T e
SRR G AR R E N TR AR R

2 MERAZFAENMEREERE

BT TR R G R HEW ik v BLoy
PRI, R 8 WK Ak 1) 7 R AN 3 T B B 1)
%o FETBBUHFIEN RGO B W B FAE L R
PR RTREMIRY,  MHhadk H e RENE R WP 2 ) i AL
RAMARGRKERAN, XRIEFMHG AR E

XA b, B AR ATV, AR
Kfai£93%: (maximum parsimony methods) (Mount,
2008) H NBISRYE  (maximum likelihood methods)
(Myung, 2003) Fl1DIH-Hiy: (Bayesian methods)
(Holder & Lewis, 2003). H 2vEMHLie Sl L
/NI S EE (Cminimum evolution, ME) (Saitou & Nei,
1986), XIT7 % H Sokits— MR RIS
RN B ER G, SR 5 TR AN B b
KA FER LG F AT 702 R AW
B TR B g5 /N R AN RN BT PR R B A B,
S i A v P AR R RE SR T | S Y R )
(unweighted pair-group method with arithmetic mean,
UPGMA). 2R3k (neighbor- joining, NI). #f 248
#27% (transformed distance method) F14RF%E K Rk
(neighbors relation method) %5 (Takezaki, 1998).
AR LA T 5, A5 AR G B AN AT
A, BAEIRAMER], W AR R G B -
1B TR MR RGER T WIS B SHFRAT
21 BEE
Kidd & Sgaramelh-Zonta (1971) - H#EHFET
PR EUIE R G B A S, AT AT RE M RE
WS e FEEAL 73 SR B A B /N R ISERAY - BH 25
AR ANRE H BRI ) e R, L BER BT
[y ds N REAGH, H R BT SR AR bR, 1 HLAE
A, W ZNHTRERE
(Zhang & Lai, 2010), 4u]#fE o ociiimic 2 n,
R R ORHS, R, SR TR kA
R4 (Mucherino & Seref, 2009): M—AMHH
FEBETTAR, R — € MHEN, 36 U 5 JF AR rp i
BRI R, JFEMPETER SRR R, BB HFETE
B — AR Ie b b dcH A AR ERE
(Saitou & Nei, 1986). 284 i I 41 7 F g
RGRKEMERE. Bl 5 4RV
S1: GTGCTGCACGGCTCAGTATAGCATTTA
CCCTTCCATCTTCAGATCCTGAA
§2: ACGCTGCACGGCTCAGTGCGGTGCTTA
CCCTCCCATCTTCAGATCCTGAA
S53: GTGCTGCACGGCTCGGCGCAGCATTTAC
CCTCCCATCTTCAGATCCTATC
S4: GTATCACACGACTCAGCGCAGCATTTGC
CCTCCCGTCTTCAGATCCTAAA
S5: GTATCACATAGCTCAGCGCAGCATTTG
CCCTCCCGTCTTCAGATCTAAAA
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Table 1 Frequently-used algorithms and software for phylogeny reconstruction
(http://evolution.genetics.washington.edu/ phylip/software.html)
Jiik fir A SCHRERR AT
Methods Description Characteristics Supporting software
PR R EPMF 2N JE TR AR . 5 PHYLIP; PAUP*; MEGA; MacT; ODEN; MVSP; PAL; gmaes;
Distance BEEAERE, AWEESIFE M, TR, DISPAN; GDA; TREECON; RESTSITE; TCS; NTSYSpc;
methods BT, B METREE; SeqPup; PTP; PHYLTEST,; Lintre; Phylo_win;
A DAMBE; Bionumerics; qclust; ARB; POPTREE2; Gambit;
DENDRON; BIONJ; TFPGA; APE; Darwin; sendbs; nneighbor;
weighbor; DNASIS; MINSPNET; Arlequin; PEBBLE; HY-PHY;
Vanilla; GelCompar; Populations; Winboot; SYN-TAX; SplitsTree;
FastME; MacVector; QuickTree
[T NIIEARER W7 R A AT S, RIS 2 ) (B E, Phylip; Paup*; Mega; PaupUp; Hennig86; RA; TCS; NONA;
Maximum i 205 B SSEE I K Bmidnkmey: mfer  CAFCA; Phylo_win; sog; gmaes; LVB; GeneTree ARB; DAMBE;
parsimony AR S K T 20k LA A, 3 3R 6 B B A B MALIGN POY; Gambit; TNT GelCompar II; Bionumerics Network;
methods BRI, 5 T ) R GAPars; CRANN
KEWAERART NI R
ML %, f74E NP -complete
i 75 o
ESUNDYISTR SAETEWMARSG R AL WEE R S H R kg PHYLIP; PAUP* (rat) , fastDNAmI; MOLPHY; PAML; Spectrum;
Maximum MR, SEIENAUY AHE NP complete [fi.  SplitsTree; TREE-PUZZLE; SeqPup; Phylo_win; PASSML; ARB;
likelihood Bl L e T HAY WA Tt fe T A4y Darwin Mode;ltest; DAMBE; PAL; dnarates; ];IY—PHY; Vanilla; p4;
methods 230k Hn o I 5% 2 04 F L AT P A R T I Mac5;DT-ModSel; Bionumerics; fastDNAmIRev; RevDNArates;
%?ﬁ;ﬁ%ﬁé %%fﬁgfc.!;; Egiiggggg;ﬁﬁ rate-evolution; CONSEL; EDIBLE; PLATO; Mesquite; PTP;
gy 5 ) j:f‘ - Treefinder; MetaPIGA; RAXML; PHYML; r8s-bootstrap; MrMTgui;
M RGR LM fi it MrModeltest; BoofPHYML; PARBOOT; Porn*; SIMMAP:
Spectronet; Rhino; TipDate; ProtTest; ModelGenerator; Simplot;
MrAIC; Modelfit; IQPNNI; PARAT; ALIFRITZ; PhyNav; DPRML;
MultiPhyl; NimbleTree; PaupUp; SSA; CoMET; BIRCH; Kakusan4;
GARLI; PHYSIG; SEMPHY; FASTML; Rate4Site; aLRT; McRate;
EREM; PROCOV; DART; PhyloCoCo; PRAP; SeqState; Leaphy;
NHML; SLR; rRNA phylogeny; Bosque; Concaterpillar;
PHYLLAB; NEPAL; EMBOSS; CodeAxe; phangorn; Biot+;
FastTree; nhPhyML; PhyML-Multi; Segminator; raxmlGUI;
MixtureTree; SeaView; GZ-Gamma; Crux
- 33 FOIASRIEAR S, M7y 38 T 05 o Mk % 3347 W4k 4>  BAMBE; PAL; Vanilla; MrBayes; Mesquite; PHASE; BEAST;
Bayesian L E AR 4T, Wr, g ST 7E B A 4 MrBayes tree. scanners; p4;A SIMMAP; IMa2; BAIli-Phy;
methods AL R R AR R [ R, 3 A S R R 1 Bayeg?hylogenles; MrBayesPlugin; PhyloBayes; PHASE; Cadence;
Wi, S (MCMC) S AE W% . f7fE NP-com- Multldlvtlme; BEST; AMBIORE; PHYLLAB; bms_runner; tracer;
S ASTEPLA o burntrees Bio++; Crux; ANC-GENE
Tk plete ji) i .
AN Z7Cu

*Refers to the commercial software.

PAE 5 AP AR REAS RIS AT 50 AN,

BE WA 7 41 2 T8 1 B S SO R TG i A 1) A 2
I HL 7228 s T e AT AN A D o R R R SR T 43

FEE AR 2. 3. 4 Pim. WRIEANL 1

Qij :(n_z)dij_zdlk_dek 1
k=1

k=1

AT O {5, W& S.

Kb Qo AN n ORI BB SN 7 n

AL BT Al RER AR ikt O i/
PSP AN A AR G 2R, PR R, AR

* 2 FYEEEEER
Table 2 Pairwise distance matrix
J¥%1 Sequence S S2 S3 S4
S2 9
S3 8 11
S4 12 15 10
S5 15 18 13 5

SI, 82, S3. S4. 85 MR AIERTFH.

S1, 82, §3, 84, S5 refer to Nucleotide and amino acid sequences.

PR R F s O (ALl —4l, ’E

LR AR BRI P AR R T A SR
(Studier & Keppler, 1988), ##fisk 2. 3. 4 3Kl

i

2R 5 wHEWTH 5 KFIII ARG H MR

BRI S A il an 1 3 R 4 s
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Table 3 Distance matrix after the first clustering

7% Sequence S1 S2 S3
S2 9
S3 8 11
S§45 13.5 16.5 11.5

SI. S2. S3. S45 MEETFREAIEIRIT 1 .
S1, 82, §3, S45 refer to Nucleotide and amino acid sequences.
F 4 FIRBEBIMIEEIEN

Table 4 Distance matrix after the second clustering

741 Sequence S12 S3
S3 9.5
S45 15 11.5

S12, S3. S45 NEMZTIRBEILRITH .

812, §3, §45 refer to nucleotide and amino acid sequences.

% 5 Studier J #1 Keppler K 73515218 Q EX
Table 5 Q value from Studier J and Keppler K

%% Firstround %5 % Secondround % =% Third round

012=-70 012=-40 0 (12) 3=-37
013=-59 013=-37 0 (12) (45) =6
014=-50 Q1 (45) =-31.5 03 (45) =—16.5
015=—46 023=—34
023=-62 02 (45) =-28.5
024=-50 03 (45) =-375
025=-50
034=-56
035=-56
045=—78
N 045 RN o012 w0 (12) 3
S1
S2
S3
S4
S5

Bl 3 NI SEARIN ARG TR A
Figure 3 Topology of Phylogenetic Tree with NJ Approach

K4 Ahih& s KE

Figure 4 Branch-Length Estimation

Bl J5 BT S AR AR Rk R Al R TR 2 2
BEE:: Studier & Keppler (1988) $& Hi 1) et &y,
FINT G EA LS, RIR A T o S I Ta) 42
2¢f% (Chenetal, 2006); Bruno etal (2000) #2iH
T INBLARHEE: (weighted neighbor-joining) H¥2:.
Gascuel (1997) #&H T BIONJ ik, Desper &
Gascuel (2012) $#&Hi1¥) FASTME %77£F1 Criscuolo
& Gascuel (2008) $ T HRIEAEHAILEF D, B4k
THS.RG K BRI PHE AR, &S
R ABLEG BN E 25 53 A1, SR VEAS [B] e 81 1] A AN [] 1)
OB ARV E R, H )P AR, §
DA A R I N SN P TSR ER AP RE 7
PE—BRATRERIR,  FFRT O LE A R A
22 BRAEAZE

B KT AN T BRI ) [ (Occam's
razor) [ K RERS R 1) —FhREALR FAY (1) 7%, BIR
D IR RE A O FR BT R R A2 ) M TR] ) B S
MG R, RGEK AR BI R G R A 45
WIS (Sober, 1988). K MLk H 4t /2&
Camin & Sokal (1965)32 12K, it Hein (1990,
1993) FRIIFFU AR FREAE A3 doe K1) 22 i ST EAL A
CEI S ON -4 Y IR

wKIZNERH 5 MK (Felsenstein, 1978,
1979, 1981a,b): (1) JFAH IR U S7 HEAK

(2) AN[FMHR (lineage) A HEAL; (3) P4 L)

P (BEE IR IR) I MR/ TR R G
KA (4) RERAETIAFEG SCSRA
AR, AR AR A ZE I 7 SCRUIRAR AL 26 1) 43 S TR AR
WIS I ZEIR I (5) AL SR AN A 25K
Ko — MR MER AR S H— A1, MRE
SLIMIERE N AN, NAZFEAESSL N AN

HTZNEER KRG R AR R, B AW BAL
Ko A7 BT R I = A SR B I (1) — R [
FEAdRRE DX 3 TSR AL Ao W SR — AN A B AL
R Wiz 2D WIR L BRI, JF A
FZ TR 2 /D I IR (LR 6). fajZuvkrh % g
5L R AN RS B R

H e SRR 42 H  (Fiteh, 1971).
KHLL 3 BRI AR U A ik B, an sl 5. A
FERFRRA B H , s 5 AN AN A
RCEWAZ T IRHAENWT 4 AP s R T BRI
TR, FHAI AMEEW T WA E
RURTAS B E AT f R R A AR,
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Table 6 4 Homology sequences alignment

{7 E Site
7% Sequence 1 2 3 4 5% 6*
1 C G A C G A
2 C G A C G T
3 C G A C A A
4 C T G A A T

R AR AL, A 4 ML R AR AL R

*Refers to informative site, remaining four sites are Non-informative site.

9(GAT) 9(GAT) 9(GA)
8(GA) 8(GA ) 8(G) )
6(G 7A) 6(G), 6(G)
1(G) 2(?33( AYAA)5(T) 1(G) 2(0)(1{)1‘) 4A)5A 1G5 2(T)3(((g)) 4(a)3A)

K53 BRATHOM S BT s

Figure 5 Three rooted trees and internal nodes

T T AN w5 IR e P PR AU A R A X AN AL
s WA ERIPA EACT S ERE R I 4
IR A AL AR, 3 ) 170 R
F 73 SCHIREAM B 8 R AE— M TR . T
TFAR TP R TR 1) B H A2 A AN B s AR
T2 1) g /N BB, AT ROEATT I L [ 4 2
K W IXEEE, TERCHRTRIZ ETRIRS . $kLF
PR R, BT o S A T U AR R
VAR B S R R, S ANRE T B A
R RIBH w2 1 BIR192). F B ] fe
OB, 23 R RERR B Th AT 70, GE RN
HIRZE R VB H BT 5 ST s B
LR /AN RS BT Ay g B 200

BEA e A B BB N, AT RE AR B Hh Fh S S
DUBSEIERS I Cln 10 NIFE, 745 34 459425 R
AR AR 2n-sn=—Z D i
(n—2)12
SERTRE RO B I AR, S B NV O $ F
I 29M, JoRE TSR A 2 B K o o e H s
ERZMER, — Bk (AR A VL (branch-
and-bound algorithm) (Land & Doig, 1960) )ik
ASFE (heuristic algorithm) (Mucherino & Seref,
2009) FEATH R Hh AT A F AR

I SCARAF AW, H2 NG
FRAL IR T IR CAR 2 TR, 3P FH
TR HOR P A S & A E I I — M)
Tofr, JFRSHT IR IS B REAT B H PR, 3K

RE BRI R 20 Lo e — MR
Sef TR (depth-first search) (Even & Even,
20110 ST =R INAESE — A T REMIALE,
X S DU RINAE & 58— NPT RERIALED, 5K
SEHAANIRE, AR U T 2B RS — AN ] R A
P XRRE AT . SRR R, B
S [ A AL E . DURRA FR LA S48 S 7R
LU

HCE YIRS (AB)

ECHREE — A BERIALE
DI RN —AN T RE AT B
FEDIN RN AN T REAT B
FEDINE = AN A HE A
DN 205 DY AT BRI
FEDIN RN HAN T BE AT B
ECH B A ATRERIAL A .
DI RN —AN T RE AT B
FEDIN RN AN T RE AT B
HEDINE 5 = AN A HE A
LD AN 205 DA AT BRI

((A,B) .

((CA,D) ,BY ,C)
(A, (B,D)) ,O)
(((A,B) .D) ,C)
((A,B) , (C,.D))
(((A,B) ,C) .D)
((A,C) .B)

((CA,D) ,C ,B)
((A, (C,D)) ,B)
(((A,C) ,D) ,B)
((A,C) , (B,D))

EDINANE LA E: (((A,C) ,B) ,D)

FECHE 5 = Al BERIAT E -
DI RN —AN T BE AT B
DN RN AN T RE AT B
FEDINE 5 = AN A HE A7
LD AN 205 DA AT BRI
DN RN HAN T REIAT B

(A, (B,C)

((A,D) , (B,C)
(A, ((B,D) ,C))
(A, (B, (C,D)))
(A, ((B,C) .D)»
(A, (B,C)) .D)

w bR, WA S A 2 S 4h—
Bl — ™ A A AT RE A IR S0 . BIE P b 4 i
T, AR R AT REA ) EE R R ORI . MR
PG LS B TR A S R AR, BB & BL—A
REE P AE R, — 2] GEA (1) 9 Fh S5 R e AN 2
e o o SCL R EAR A IR SR FE AR S R
IR, R A — SR, 7 R gl
v, BB (A, (B,C)) MBSt 1
I mh, IS g0 A, B N0 B A
I R BT AL B . o SRR S S
TR G AN AR BT B AR AT S . [
Mk AL B RIC KARF 204 vl AR (147 5, Han
B ((A,C) B ER 24 2, 4 D #nty 8 4
AR, WA, B D MBI E, &
MR HA AT 32 B R ((AB)
(C,D) U A 30 2, A FATH T LU &
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((A,C) B) ERAAEWLILE D k. 73
LR GRS R — AN AW 52, X AT LA
R 5, AT 2 f— L8 W] BRI RE 0 R 1 43
AR BT 23 S AR B R LR FRATTAS 0 2 BT
AR BE A T X REA B B T 20 B, AT sk 2D o
B[]

Ja KA R E LIS 7B 5> A8 H (branch
swapping ), 41473 313 B 15 3 A o 4 31 1) S 1)
HSARMS () FCADAT L, T A2 — BRI D S5 A FIATT 4
AR CHLIEL 6D

1 3 4 7 3
5 1
2, h 6 — G
Pl 7 2

K6 kIR By 54

Figure 6 Pruning and grafting of heuristic search

XA 7 5P R R AR ek
EBRER, THR AR KSR, L AT AR R AR
H 5 D IR A Ok B O AR 5 A 40 M b Ak B R R
e, RSN, HBGER AT R
RAKLE/DIIRE, R Ay d i 20b . i R AR
AE R ORI A 4R ] REA IR 250, TR o) R &
HCHR A W B 1K ) T

R 2L Re o 7= AL Z BRI AR, I
i e Y R i R X B 1 2B 1K — B Cconse-
nsus tree) {E ALK (Tayloretal, 2011). XFFfig
VRS T AT B B S AR X0k 3
wo AU 03 SRR R EREZ AN oy SN BB
w7,

1 1 1 i
4 3
2
2
3 2 43
5 5 5 %
6 6 6

Bl 7 =AM LA Y — S

Figure 7 Consensus tree form three MP trees

23 mAMRAMGITE
— ki, WA, B ORIRIE R
. mORNRARER R AR
(substitution model) 73 H7E & (— 417 51 £ s,
PIRAS I B — AN R S5 0 AR B I R . 1B H B K
SR 5 KR S5 R N A R Gip . A AT i

oo AE T AR, W )4 Jukes-Cantor #5274
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FHXT BRI

e RR L, 2% IB IR 4 M S i PR g A
SR TR Z SR KB R A TR . FVEIE T
eIl RErE, AR BB S . Frdb i n]
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Figure 8 Four DNA sequences
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PEACT AL . HEC IR

giPij )= g‘iji v) (4

KFERT R 5 M 6 X [A) A% R AL
(vstve) THETM ST A 0 WA ET K. TH5E L
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Figure 10 The evolutionary pathway of TTAG
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Figure 12 Schematic of phylogenetic tree from

Bayesian algorithm
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JE AR . B 12 FRdh T (X, (Y, WD) 1kl
PEREZE AR R, BT LLA S5 5 IR o RS R G T
FAN AR Sy ATAEAS R DX R s BRRRA )47 52 21 46 4
SR MR K%M (Sanmartin et al, 2008), Xf &
GeRET S, A LA B0 SRR AT AR, IR A
PepkEEIE MCMC  (Markov chain monte carlo
sampling) J7V%. FFREALR (Phdh gty 5 g
ZHO e BIRBEREE, fr SRR ST S
BN o A R A]
25 RARBAEWMEERERNRGENE

H HTA1R 2 8 A ] DLEAT 28 48 20 W4
MATEEVERTEG, A5 12 UnifracFIITOL (interactive
tree of life) &5 75 25 A1 20 AT 0 T2 o
http://evolution.genetics.washington.edu/phylip/softw
are.html #1JHH T 150 2 FPAHICEAAL, IF AT LIS A
AT AW, AT AT R G IS
FEEEATEW, SR AEEAT R A A R R TR
B EER . HARAE IR Sk AR, X
HLf] B AR 3 M FH R 3R
2.5.1 PHYLIP

PHYLIP (phylogeny inference package) &
2 E R ETUR 2. Felsenstein /] C iBESMEM AR
G0 R R HE W AR, e AR A A B R YR AR, SRR
Windows Ml Linux 2$ZFR%. £ 3.69 A,
H 35 NFREFPARG v DUSEELR KRR Bk
R ANE R SR o S KSRV PR 7
W) R P FE (dnamlk. promlk), A XFIEAK
ISR IR B FEAT A s AN AR FEF  (dnaml,
proml) . # K i £k WA A 7 T B @ W 1 R P
(dnapennys), B LGB S ATV AN
WP FFESY (dnapars. protpars). 2 2572
M dnadist. prodist. fitch. kitsch. neighbor %%
TP 4 A, dnadist A1 prodist ] SEHL F84 .
Kimura. Jukes-Cantor. LogDet #7183 255 [,
fitch FF A SEBLANS 73 T8I Fitch-Margoliash
VRER, T neighbor 1Ry A7 B VA AR INAX
S RPN USY LTHTD RPN N LU E 4 W RPs |G R |
VF 2 AS[A) B aE TAEAE 5E N 1AR 4 B A9 i H 1
HATIESEAAL o AR A7 A 1R R e A] DA
“HITEA B L TEA R (drawgram), 7] B4
HCHR (drawtree). TFEIT seqboot ffH H 25k
56 18 U 68 Ae) G PR B8 AT B VR DR A T B AT EE
PERTEG, Ptk bR ik n] DASEEL—3K

PIIRE E (consensus), LA TR (retree) &5
o ME—ATTER X UET ST, R
VRS AN KU o
2.5.2 MEGA

MEGA ( molecular evolutionary genetics
analysis) & HH 38 [B 1% 47 5 JE WM 37K “# Masatoshi
Nei 8545 AT 73 T REAEAL AT b . H
BIBOBT Al 5.0 BREXXIR P41 S HE IR fy
TIBEAT RGEK LT o AEEW 500 B R T BRIk
I AEINALAL ISR HGE K& MP 1%, 5.0 JRAIE
PRt T RIURIE S, MR P EEAT B 25k
5 AR HERAG U AT SR ARG, IR AR TR
AT AT LU A F 20 SCAFREAT 70 B, iy EL )
WebfEL AW R AT, W LT NCBI Hodhs [ 1) Jy2
HUSCAF R F G HEA o SR AT AT AR . = AT
[ B 2 MR RS B W
2.5.3 MrBayes

MrBayes (Bayesian inference of phylogeny) &
HH John Huelsenbeck 4%, % H 57K n] KAk T4
KAV SB[ JG RMEERAG  IZAR I A2
17, 3CFF Windows Fil UNIX 2R R4, fit
W AE AT IR . 2 MR BRI B DAL s TS5
P2 s, RN T 2RI, SR
B SRS B4 45, SCff BEAGLE %
e, TR A M (NVIDIA BJER) &A1
TR AR AT . & T AU T A R R
(L& P

PP ARy B A, BFP A% K, 46
FeVdiy BRI AIVE R R AR 1045 38 (R BEAL AR AR AT
HAMPAMIRI 454 (Saitou & Imanishi, 1989).
P HZ Ay BB LU, K DNA PP il%s i
EHREN RS R —EER (Penny, 1982),
TP BV R R BE AR A T PR B e e ) i i, PRI, R
B HURE 2 7 40 T A2 L8 A 1 I A 2 A AR TR T
Wik. SIZNEARIUT T BEAAEAY, (HHEL 0 1]
2910k se R UUE T RSP T RN RASKL,
7 AR S 117 4% I 356 29 5 A% 1 R a0 B ARk 12
BT RRAFEAR . T8, BT 20 SCHIRAZH A ]
REAHH . T EAH BT RANRE, K
3 S AR S R A el T (R AR T S8 s B A ) AR AR
P, FEOW “KAE]” (Holder & Lewis, 2003)
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Table 7 Frequently-used software and characteristic
AT W 1k R
Software Website Characteristic
Phylip http://evolution.genetics.washington.edu/phylip.html SUSZMAG. i) Clustabx JAFLATIFAILAT, {58 Treeview Hiff it
R R RIS
B I, MP SRR, SR ASIRITFSTAILL, AT LY
MEGA http://www.megasoftware.net/ A SCA SOt R LA NCBI Bl Hi8 2. w LU s i e . K
SEARFTEAR. 4.0 LURMAK A ML 5035, 4.0 WA UG iT LA HE ik 25
M . SUCRE DU 7 b, 2 ATTEN, AL P A7 R AL R 8 TR AR 5, T
rBayes http://mrbayes.sourceforge.net/ o S
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Phyml http://atge.lirmm. fr/phyml/ F ML 5308 s
Network http://www fluxus-engineering.com/sharenet.htm T LR AR B AT 2, T REA TG I AR ES
Pebble http://www.cebl.auckland.ac.nz/software2.php JH ML g /D Jei @ R R B R, WIRHRLE

Tree-puzzle http://www.tree-puzzle.de/
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