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1969)5-8 71 H34et GTR 2 (Tavaré 1986)°f| o] =7|7h2] th4=9] R o] 7T & o] St} (AFAIR ]
82 Felsenstein 2004, Yang 2006 ©f] 2 A 2] =] o] Qlt}).
A oTE 40 282 4= 3= DNA 97|22 2 9] 7} F7igholl mheh, o8/ RY52 ¥
= dlol® 240 o]&sfoF st=rtohe wAl7E AAAHA SR
32 A= AFEA FA R oy}, 7] o 774, A= HE T HlolH &4
vho]] JeFS m ek RAEGH B o] el o 2 ARl AES7t & EF ohE2|(Sullivan et al. 1997; Rip-
plinger and Sullivan 2008), Z18}7] 2] o] A 3}gE A 0 & B7| At FA Zho] B A S| X thH=2] (Schenk
and Hufford 2010)’5h= At Eo] th4 Baig vf Qlch. whebs] me Aele Agkaio] 1 HaFa o]ojo}
SkaL, o] & fIet &4l R 2] A7+ Wol 438 = 2Ivk(Sullivan and Joyce 2005).
Folsfof & -2 DNA g7] 2] 22
w2Fstal FARAI B ofl Bttt
gote= Aoltt. ol2fjt Al A4S 47 olsliskal ATy st L3
A AAee] M7t HaA o2 EARMThHE B Qlrh. Be BAA B2 ZEAoR ‘59 2y
(wrong model)’ o]t} (Box 1976). “2-& &3 (correct model)’ 0|2t Z-& A5t 4= gl . 4
o £2 119 (better model)’ 0] §J-2 o]t
IFYH o3 712 S5 By FolA o F2 B o9 B 4 a7 GU1Ag RY o A

F2] 9l v W& 93] AIC (Akaike Information Criterion; Akaike 1974 ), BIC (Bayesian Information Criterion;

i

Schwarz 1978)2} ZH-& A H 2F7]| = (Information Criterion; IC) 2-& o] S 2 X ] oA = A H 7| Fo] &3]
olth ARV ELe I EZ o 2 oo} -8 JPE| S T 11 9lt} (Dziak et al. 2019).
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a2 AEA FUEE 9719 Rz vlget i 7Hg sk Zo] A7 wakA 2[ghao] ;9
HlEshE 22 A@A oz o|sfsty] o] FA] ¢ftt. Et 1 (purine; A9t G)7]2], 3] 2]n| T (pyrimidine;

0
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N
)
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M

A7} HZste] A7} wH) Al G BiAIE 7Fs Aol 23 C7F Wk Aol T
= oA 7?%"401 Ak kA F712 9] 2|8 52 gejnjd e o] |8 o] FTt ulju|diie]

A3 st o Wel) Qole 1gsks o] BA R Atk ofE HHSH: B4} xolH ki
= 2)ghe] vl(ratio) 2 Ik, 4] ()9} 2L AgEAo] FolAH 1 AZEe WS @7 Ao
&2 exp{iR} = Al A& (phylogenetic tree) 4 2] o1& 714] (branch) S| s |7] 7|2 2H&
2 75111 0] 2 o] gt FHSES AR PV sE S Aol G849 MR 2 prunning algorithm
(Felsenstein 1981)0] &t Jtt.
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[¢]

g

A ()N A k=12 2|3t 75 Bl HA}. o] H-9 HKY R -2 transitionT} transversion©] 2] g
o= 2ol 7} §lthal 7} 5= F81(Felsenstein 1981)8 o] Hct. 2| gH&-8H-2 th23} Zro] o]z 1
7F A7 A g2 A== G719 HE o gk vl #H| gt}

A C G T

A — T c T Tr
R = c |m - % m ©)
G T4 Tc — 7Jr
T | m m mg — |
T, A ()9 HKYR oA @719 HIx=7} sdstttal 7Pgsi At ol 2 1,8 45 1/4=
Z|ghoh= Aoltt. 19| Hol&dd2 7 A Foll 1*%9}“2 AeYst7] diZol Lt A

A Hl g2 WA Ao, A7) neF A1
Z=5F gl el JCR & (Jukes and Cantor 1969)0] Z T},

ACG T ACG T
A -1 « 1] A -1 1 1]

REO = ¢ 1 - 1 x| .RY9= ¢ - 11 4)
G |x 1 - 1 G 11— 1
T ok 1 - Tl -

0] transition o] 2} gt}
100] = transversion o2} gt}
AT dolrhs 847 A AT H =8 {-LimR) 'S Hol &P BE dhol FHFE Aot

12Kk80 =& o] Holg oA 1’9 o] ad, k A} BE & ]6]3_ Kimura’s two parameter model ©|2t1l 2= A
25 glef. Mol &Rl T8 R4} G AH HolAT AT A< vlgo] FRFHEE A2 HolgWHe| Bt )

(B/oe=rK)olct.
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oJA A (2)¢] HKYR G Ht} Z3et Redo A H 2t A (2)= F F79 transition, A<G, CoTE
TEOHA] AL Z47Fe] kA ghg o FAR B kB DR BP0t} SHARE o] & 7HA] transition©]
z A~} waba] F71A] transitiond TEato] ¥

=4 o] A o] TN X (Tamura-Nei 1993)0]|t}. HKY X & of A

TNEP O R Ssh= A 22 YA o ® AA7HA] d7]A]e e dAA s FEA]0] o] B
o8 oA7HR] H7|A[ g BT thE B4E & Sh= GTR 29 (General Time

Al k. eoll A gt vie} Zo] 7Hs =& ALt dl= Hole

BE o] o7t st Aol Fi A}l A ghgo] FR5IER oAVA] ReF SHE 12 A PAIE B
7F AL o7 A= BelF GoT ol 1& &35t 18H GTREY 2 thil7l o] Ba4g 2 =i

Zt @712 AgtE = |79 W] Hlst, GoT 2[ghe] 2|gh-gof Hisf o A7 e 42
ab,c.dedl] =AU =2tte e 7HgsH Eo

A C G T A C G T
A [ e  Kitg Tr ] A [ anc bmg cmr ]
R™ = ¢ T4 — g Korr | s RETR = army — dmng emr &)
G KiTa Tc — r G bry dne — Tr
T | T Kmc TG - ] T | ¢Ttq emc TG -
Qof A At AXZIA] o] HAE 1™
Lo JEFRIEHTIM2 252 $&6= ol &
Ao A st Bolth. flolA otz A4
5 R57F F7hsto] B4R BYgo] Hw, 424 JC
o gzidos A0 Yk A B r — =
K80 F81
go] Ay B4 54 Yo AR e —
B o] ¥ oju]ghct. 1 SR Y-S bl Hicy
AAF 5= QU AL, ol 1Y 7] ZEW !
L AshA) grett. o A, K80m & 7} F81 2.3 o
o AR S uerte] AAE 4 glof T3 -
AL JhoHA et S, B E EF R l
NHTOEM o] R THE Z 0 2 T e
A et

o 19 1.DNA A §RFE 74o] A 71 T IC
oIt} o]2 WA H o7 FAGH] Yo & EINE 7 BT GTREF ] o] 27]717] 20374 2]
o] EA5tt o] TR AlE B gt A5t
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3] +F B8 1§ o]Fof Eol& A%k qlth
(HKY+F, GTR+F ). E3}, =2 0] Z1t oI =2 W A|5lo] TN &S TN93, HKYR &S HKYS5 R @ o g2
H2l 4en it

el FF3doF e 7td s
A (2) - (59 BRYs2 F71A= Foll sl A7 72 shaL Aot & 7HA] SR 72
Al 771 A (time reversibility)©] AL 3|

e AT s E AT ol X EE %%Z:’b}—i A7 5t 74]@% S U} BE &
7| stof B0 4 whEAl & 4 e %
v2127 2 GTR Rd 9] RE k9 R dNER D)L A771d 48 71ek mgo] Het. o] /1L of
O7HA U Aol welehe f1R 7P L8 Aot Rl 27 sldsitt. A7 S 7HYSHA] e
RYEE AR S (Yang 1994a; Bettisworth and Stamatakis 2021) AJAMA|7E Beto] 7] ufjFof @
glolE 2404 = A7 dE 7Hgdhe Rl AMgH AL it

% 9 712] A Folok g /-2 dekel § 217e] 714 Aol EL ER o] 15
o2 = (independently and identically distributed) S HAHZ’o|2t= 7} oltt. o] SH 714
o]

Ast o] & 482 7155t 3tH 53] bootstrap R (Felsenstein 1985)2 2-g-gHof 3

of

Aol dol 5= Z4(GTREP O] a ~ e 18|31 HKY, TN B 9] k B45)7t Al
A &L stthhomogenous)= A& @2 AMEH= 7Hg ot o] 3T M2 MPAIA EZAE tHE
dolgdd s Idste Oﬂ:rLE 1.2 L(Galtier and Gouy 1998), A=3te] 5]
FRWAATT obd o= Y © 2 AAFA(stationarity)2 714 5lo] 7F5 & ALt
SR A & mhE = A =2 ohE A Yol A= Al £ H(recombination)©] U oiLbR] 9=t
T Aot E Axtstedl S8t 7Holth. EAAE ] 7 Attoll = Az g2 AL#sHA]
7]tz Aol A Aot A EAHK1st A 2] 70l H(bias)7t HAYSHA Hrh(Schierup
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N
N

AIO|E 7t 219t 5 9| 0|24 (Rate Heterogeneity among Sites; RHAS)
detel® 474 dlo| g2 PashH Ao EM R 2]gte] Awst wo] th2 21 E3] B 4 ek o]d

A|gho] 5] dojuA] efot FAS A717F B E = W, o Afo]|E= 22| G5t &

=
o] 21 4 (Rate Heterogeneity among Sites; RHAS)S A4 0 72 7|&s}7] 95f £5] ZAutrdo| o] =t
=]

[e)
(Yang 1994b). kR e B4 7o) w4 Fef7t AR A Bapa st B42 SlaiA s BolAd o] &

gAY, Ho|7} = AFo| EZF Y F WrhEZ],
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(K—1) S AR 549} (K - 1) o] A& B4, B3 2(K — 1)7He] R4 712 o 346
A FEHOISHIQ Tree 2 o §3 B4 of H2). AREERFo|HE BYFPOZ 4RK B 12 713t
4 A e 47t U A AREERRS FAE A9 2GR R4S F7HT (o HKY+R4,
GTR+R4 ).

Seql |AICTGACTGA|IC[TG
Seq2 |AICCGACTGAIAGG
Seq3 |AICTGACTGA|TITG
Seq4 |AICTGACTGA|GAG
Segb |AICTGACTGAIACG

i
oj' Ry} 7 g o] Y Y (nested model)2 H| WSt &2 0 2 7= v A A (Likelihood Ratio
oy HER G2 my, 57 P& mpehal shal 2424 8] R 5 py, poet 5HAh Y
2 my SPOIA @2 AR PSS 22}, ek s ARI1A (ER o) Fol2hw 71Ashe 7}
A)stoll A 217k 2to] o] Tl AT} (p2 — pi) ) ZHOIAIERZE TETE Aol dEA
(Stuart and Ord 1991).

2{l =1} ~ L)

o] FAITH A2 DNA 2| R of] A-8A|A, 71 T3t IC By R e Eidoto] (Tt d, 5345t
18} o] &=ABE shtsht AR 7= AE A 75 EH] A4 (hierarchical Likelihood Ratio Test; hLRT)
o] A|otx] 1t} (Posada and Crandall 1998). S}2]HF, hLRTo]| 2]5]] A B &)= 2] 2] o] R - £~ 4282 A5}
+ AR FFS W7 & o, §HEA 0 2 A5 = 5A A 7}” A7l whE v 7 (multiple testing)
A, FREGE WERY O] TA T} opd 9100 H-g BrHssltHe 2] EA|7F 9o DNA X]

1662 So] 77 1o] A F813} K80 - W EBHA| 7} A 514 F=tt.
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o] Hlwof A &-go] thi AgtA o). old EAHE 5T 4 9= -2 Akaike Information
Criterion (AIC), Bayesian Information Criterion (BIC) Z-& A H#7|& $5h Bgo] BExbslh
RO Yrxrggo] opd HLo|k o] T PR F7|FE2 A-g-o] 7Hs5t

AIC 2} BICE 4] ()] -2 & &7t FHIE 7HAIH ofefjof o] A ot

k)
o
N
e

AIC = -2 xlog-likelihood+2p (6)

BIC = -2 xlog-likelihood+ plogn (7)

o] 7104 log likelihoodis AR L/FSE, ple B40] 5, n G714 D] Bol2 ou]gict. v meAt
o] Bl mEFo| A 714 A AIC 5L BIC 2501 7M1 Bgo] 714 £ mgow Huo] Hr.
AIC 7|E 02 Adg Bge uz|of Hlolg A wztUE 7 P77k magolch. B
A E gL glo] g o] FHEHE Y I (marginalized probability density)7} 7} 2 R & o] th(Konishi and
Kitagawa 2008).

AIC J B 22 dlo]5 9] 57} o9 2.3 v sl B o] u]x) 9] dlo e A wl7h Z o =
T |58 T 8 HEUAE HolZth S1A T AlA Yo 8 B4 o)A o] o] 47} 2L 5971 53]
ol M8 29| A9 2he HlolE40] P MASH= offet 22 AlCe (corrected AIC)7}
A ¢t%] 9] © ™ (Konishi and Kitagawa 2008) o] A X &F 7|32 DNA 2|g B oA & 55| AFRFH T}

AlCc = AIC+—— (8)

o] Aol FHA Fo] AICA T BASHE FR1H], 0141 po] thal no] 7| AT 7242 0] 7}7he}

5] 2 AICS} ALCo] Aol FAT ghow SgetA Ho] mg Aol
Axtol] 2 2jol7k GAH . o}714 Folao & e Alcck AFAARA 2R L 95 A2E Sat
£ Aolk. BANS R g e AR Ryt 98] 2 A (8)9] AIC BT o] iR
F-85cHs o 24 2711 Ll vt glek. A2 Susko and Roger (2019) = of 2742 2344 of ufet

AICc7} e A olg 4 91 o7 = Frk

Cijolef 249| of

IQ-TREEZS 0|25t 23 H| Q| o
RS Hlwoty] g 2 o] th I E o] glouHs of 7)ol Al vl A 2ol A

HE] Q1 37 o] AR8- &)= IQ-TREE X 2 713(Nguyen et al. 2014; version 1.6.12) & ©o]-8-5}o] A s}7lct.
71X G olE & ZAl Ao RS AFA o x AAdErt whebA, ARgA=

AIC, BICT 9] JHF 7|E2 olsfstA] Zoltzte Zr0do] Ades)E BdS o] 8 = Ut 5

=

1703714 7}74eh 8t o]u]i= Kullback-Leibler divergenceS 7] %0 2 7} TH= o]n]o|th(Konishi and Kitagawa 2008). &5
249] A2 E ZAHE ZEL e YA 0R HoR Sk oIk
18https://evolution.genetics.washington.eduphylipsoftware. html#Modelselection ©]3-of &l Lz ;o] 2 A 5o QI
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Aqk, BAREE A4 A50] Hole EAo AL T ado] AN 21V SRS o] g5te] A8
29l0] 2|4 AIC, BICE A4tste] 292 vlimsjof sk Agto] T3 WA B3t 245 = Rol4 7]
&8 ARG AP TS 47 olsish] SIshAE Slel A AW AIC, BICS 9] H oo A

o]

n°l‘ _La
Jﬂ e

dlol8 E4 = IQ-TREEZ 2 “13§ o] A|-5-5h= Ao} example.phyS ©]-§-<2ttt.
N Zi7E P EZ =] of r-DNAZ T E ?—%’c‘z}, 40o] 1998 71| 47144 HlofEf7} &
o A Mo nrIdlls FHoR

of| Al n} 7} IQ-TREE /éﬁgﬁ]-%](iqtree.exei} libiompSmd.dll) & &4 & (C:\temp)of| FAFSH &

) gshe g4elth. 471499 Fo|8E A

| okt
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79 3. 1G-TREES] 25t oAl 2 wedu| s A4

o] A48 o] 5ol AT 21k (example.phy.log) o] A2 LFeRY Flolct. 2}

% 971718 R} RHAS 54 2] Z o] ne} 287153 28001717 2] mao] tfja] & 17hs & A70]

= o] “LaL o]l BAHITh, Z17ko] mgo] jgt m4me] A% (di o] &

A5 golth), o]2 o]-g3ke] P& AIC, AlCc, BIC £50]7} 253 HEH 0 8 A7k ARap]
5

=

ModelFinder will test 286 DNA models (sample size: 1998)

No. Model —-LnL df AIC AICc BIC

1 Jc 23650.090 31 47362.181 47363.190 47535.778
2 JC+1I 22582.953 32 45229.905 45230.980 45409.102
3 JC+G4 22261.254 32 44586.508 44587.583 44765.705
4 JC+I+G4 22247.806 33 44561.612 44562.755 44746.409
5 JC+R2 22284.451 33 44634.902 44636.044 44819.699

199 TIM2+F+I+G4 21164.169 39 42406.339 42407.932 42624.735

278 GTR+F+R2 21247.034 41 42576.069 42577.829 42805.665

279 GTR+F+R3 21157.735 43 42401.470 42403.406 42642.266
280 GTR+F+R4 21157.665 45 42405.330 42407.451 42657.326

Akaike Information Criterion: GTR+F+R3

Corrected Akaike Information Criterion: GTR+F+R3
Bayesian Information Criterion: TIM2+F+I+G4
Best—-fit model: TIM2+F+I+G4 chosen according to BIC

19 4. example.phy.log Y FE
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21 (6)=(8)2] A o]of w2t AIC, AICc, BIC A5 0& Al4ts H2) IQ-TREE= H7| A Ho|E =R H
maximum parsimony A'§5 TRt &, o] AS4E B BP0 A&t 217HsEE Attt F
0] Z] g|o]E]+= taxa =7} T=170] 11 o]0 sidS}H= bifurcating unrooted #|5=2] branch Z0<=+= 2T-3=31
oIt ICR Y2 Hol& Phof mx| o] Ba4-E 2EA] efot (4 (4)), branch length7} A9 v 2] o] B2~
ofth. whatA, 17 49] 1 K o] df= 310] ¥ 2 17Fs=3H(=-23650.090)7 74 9] (6)~(8)= ©]-&5tH
AIC A2F50]= 2 x 23650.090 + 2 x 31 = 47362.180, AICcEt-2 47362.180 + ipj% ~47362.180+1.01
47363.181, BICZE-2 2 x 23650.090 + 311og(1998) ~ 47535.787} & o], AIC, AICc, BICAF 07} A o]
et ALE S 2 & 5 St AICeF AICe 7|2l & 240 Ry o AeH GTR+F+R3 2
27989 B4 A5 Ao EA . Al-§2] branch length 31717} 9141, 4] (5)] GTRE Q9] Fo]&3Y
o] 2B e e7bd] SHY, 4 4] W2 U] 25 4719 W] shRksh B 34 (59 o] 1
sJo]of gtk Aate] ufel 4717} ofUjel 37oleh), “+R3” &Ao] THE 3719] S0l A4 1§02
2% (3—1) =47]0] BZ=7} QT whabA 2798 B8 o] dfs 31+5+3+4 = 430] ). 0] 2 o] 850 AIC, AlCc,
BICE Ash 2] 49| Ahet A gL 519l & 4 9k,

BIC 7|59 oJ5]] 2|4 2] Ry o2 A 712 199 O] TIM2+F+1+G4 @ o|t}. TIM2 22 GTR
P (A (5)) oA A-C, AxTol FAT Xe&5, CoGo GoTA o FYet Agha&, 1811 A«G
e CoToll= 22 thg A gha2 dche Bl sidettt (IQ-TREE A wA x). 471 fA Aol
Y E = FASHH b33} L

A C G T
A [ K3Tc K Tg K3Ttr ]
RIMY) = ¢ KTy — TG KA )
G KTty T - r
T

K3y K27ic TG -

o]= A1 (5)2] TN 233} H| 3| HH, TIM2 -2 transversionS F7}4] ¢} © 2 JLESH & 51& (C+G,
G2 AgeES 12, e A ACC, AT AgeS R QS AU & 4 Sloh TransitionS
=717 ghelo @ THa AL TN R 1 2o} TIM2 28-S TNR @Ko} 227} 51} o ubil GTR 28
Huh= F07F Aol 1 1o A H A A H TNY GTR Aol o] 55 =& 7H o olth. TIM2+F+I+G4
BP0 B ATE=31AESTEREH) + 3 (F7] HIEE2RE) + 3 (k 255) + 1 (invariant site model 2] p
of s + 1 (o14+E FuhE 9] aofl 3lF) = 39013 o= 11§ 49] 19951 =9 o] dfgt} AR ght. o] &
o]-85}to] TIM2+F+1+G4 23 o] AIC, AICc, BICE 47 A4S 4= Qitt. ‘+G° A2 +R” A1 &
0] 2] 0] B = R ol ol gtttk s oF & K a st i 7| AL e] = AR of] 21 H Tt
T1F 404 & = Qlo] AICSF AICe 7] ofslf fojd 2{# o] B3t BIC 7]Fof o3 fofid
Ao B2 th2n. SARE A= thE 7]Eo A 1918 AR R 5= 5Lt 7|&0lA 25015 H]

WA 1 Zole 2] 9SS o 4= Qi i A BIC 7|&0 2 19 2ol TIM2+F+1+G4 23 2] AIC
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42406.3392 4 AIC 7|22 19 23 <l GTR+F+R3 X 2] A F 0] 42401.4701} ufj-9- -G-AFSH
th ESH AIC 7|2 2 19E A4 $F GTR+F+R3 2§ 0] BIC AT 0= 42642.2662 BIC A3
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Performs final model parameters optimization

Estimate model parameters (epsilon = 0.010)

1. Initial log-likelihood: -21152.525

Optimal log-likelihood: -21152.523

Rate parameters: A-C: 5.58055 A-G: 7.64567 A-T: 5.58055 C-G: 1.00000
C-T: 22.62532 G-T: 1.00000

Base frequencies: A: 0.355 C: 0.228 G: 0.192 T: 0.225
Proportion of invariable sites: 0.157

Gamma shape alpha: 0.736

Parameters optimization took 1 rounds (0.084 sec)
BEST SCORE FOUND : -21152.523

Total tree length: 4.218
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“GTR+F+R3” L& 0] 85}o] A3t A& Aole&hH o] 4=, RHAS 9] «, invariant site H]
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afiAst B3 Bl w S gtk A E 275+ (example.phy.log)S B 2800] 7)) = o] tisl A
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o] RO AL tfEH FHTr|ZS AICS BICS] tha] AT o]S DNA 4713 B v o]
-Gl H 3ttt IQ-TREE L= 715 9 o[ 4] d|o]Elof| A Het5o] o' HHF7|ES 2-8A17]=71l et
A= 229 R g2 do. 280 o’ JHF7|ES 2841 A 2717 1Q-TREEE o1
WS H Rt £ BIC 7]E o2 A 1Y o= A5 ¢A 2} branch length, 7} 2455 thA] $HH
FAoto] 235 E=siEnt. ol BIC7F AICKH O T F2 A HF7|E0]2h= AS n]sh=7}? §IEA]
AL gk AICS) BICE M2 T2 ojulg 2 B2 B, 5 Aolo] £ B gL o=
sk 4~ Qith AICE= u)z] 9] glo] g A H7h S} o7 B Ato] o] Kullback-Leibler DivergenceS
F A s}l S 2] 915 1ot A HaF 7]50] 11 (Konishi and Kitagawa 2008), BIC= g0 E] 2] F

gt5-2 AU & ot B F-S 27 5t AR 7]Fo]th(Schwarz 1978). Z, vletE = ¥ o] th2 Zolch,
A (D3} o] -5 FHE 2L AL (FAHR] A 2= A (6). (7)) BICE FHA H'2E o] HoJE 9
471 (@712 2] Aol n o] T7hgtel et S7tot= FeiE 2L 9lof, BICE AICKH T o Tt 1)
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< A5t = 7 ko] it} o] =04 At AICS} BIC o] fof| I th¢fet A H & 7]=o] EA5h=T]
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=2 01
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AeT7t 2ol 4= AZol & I A Stk kARt 71 2fol = AlFBA 7L oful Rt £-91 (, bootstrap 2H&
E

22 AFEES o] Y2 internal node)ofl Al F&2 H oI 1 AlF A7} HERE F9

glolg] MEZZ=71 A& AICc (corrected AIC)7} &35 A 0lth HY 2 17t L7 2175 T 9] 7]
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| 9] o] HA o] asirh= Aot T H2 A (8)¢] o9
Jote 3| EA By o 2 HE G Zho]gk= 7 o] th(Konishi and Kitagawa 2008). o] H A g}o] B2}
3 + &= vt glal 2ol FHi= R Pguttt T Susko and Rogers
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FH = H ek SR o] A Foj7l %A o] Ky o] HTEA] 7|54 branch
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Title: Comparing nucleotide substitution models.

Abstract: Nucleotide substitution models play an important role in the evolutionary analysis using maximum
likelihood and Bayesian methods. There are 203 rate matrices from Jukes-Cantor model to General Time Re-
versible model. Furthermore, combination of these models with rate heterogeneity among sites and invariable
site models drastically increase the number of applicable model candidates. In this article, we overview some
nucleotide substitution models, describe a basic idea of information criteria for selecting optimal models, and
explain how AIC and BIC are applied in the data analysis by using IQ-TREE program.
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