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1. RERBEWHBREMES

(1) T RS R AR AN S SR 2& DNAL RNA BUER H T 41 B I 18] & A4
A4k, BIANZRAR . fhAGA . RN EE S KEEAFYF 2 B R, TER
FEt o RGN IR e 72 e A A o8 R IR AR IR, AT BRI T kLt
YA, AT R AE S AR R A .

(2) Vo3 AL FN 2 FidAk . WFh 434k (speciation) A& 7ML )2 M SEAE, T2 Fi AL 2l
)2 T A

(3) M ARG : 3> K (cladogram) RFRIRIIGER HEFWERE L), AR
EEES . RS (phylogram) [ >CKEA R X, 8% AR AR = B8 8]

(4) VOPOR RO JEDRIRR WMo S B i S SR B aE A I S8 o BEERTAY (gene tree) 2 N2k
PRI Rt A0 5

(5) BREFNTARM . HRMH (rooted tree) A —NIHMAIILIFFHLL, BEARILIIEIL T5 W]
(BB 0] ToARM (unrooted tree) W RI/RMXTR R, KA KTEIE & .

(6) = XM 5 Z U5 . — X (binary tree BN BT 2373 P 1> 43 3« 22 IR (polytomy )
— MRS HEZN

(7) AMEBT AP 3R A AR A (leaf/tip) AR BRI a5, #5354 (internal
node) AERMRAE AR L.

(8) PNEHT A RIAR T A PR SURAT AT A AR A (root) 2 F AL FEIME %,
S BRI AL R o ART RURFIRI BT A BE T T 1A

(9) R2G AN E R : W RGN A —E 5, KU ZES TP AR
FEE

2. ELA AR
(1) I R G AR AT IR
BT EYIH AT B, MR IR B AT [RIJRSC A 1K) DNAL RNA B
FUFP S, RO R R P9 Z [ 22 5 4 AR L. B)E & 2T 2 75
PO, 3 25 3 81 R R TSR R S 1 L B RNHES, D Ja SR A e S Ak R . B
X SE e I H I T O EE R AT N AR, F 25 BRoE DLERf O 0 X3 BLsiZb
Mg 7 0 W R S RIS o AEBRAS AT SERI LEXT 5 2R ), 7 BRI AR 4y I P A 1Y
REARRL S5 7 ik . Z S MR SR T 209% . SRR IR B I A 46 7
PRI E RGN . WIS, /2 H M Bootstrap S48t i AN %70
SRS E VEBEAT AR, T4 &AM E R AL B A FHRIE D SCR AR 3K
FECLRSTREZS, XA R 2 R AL 0 R HEAT A2 i RE
(2) HSE R GE R R IS R A% IR e 57 B B I 471 14 Ji
WL PP R BEE R P51, L EBR T 0N SR L B S5 0T 5T H
1o X FoRGRABOE DAY, EH IR ERTF . POVRIRESHEE&E
R, [ CRA M RER BEHEAAE S . Bl G SR G Z [ A, R
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T ReAE L LB 1= 7 HER o A T Im G, AT IR T 5145 5y ) A2 “ MR (saturation)
B[] — 67 p5 22 IR, BLSE T e o5 . I BEE A AR T A . TR AR
WA 20 PP AR, HIWRELIRESER, AR EAXT B, THiE A oA i & itk
KR
FIH H 281 (Bootstrap) 856 28 Gt & AE W A2 e M 1) J R

ootstrap #&—FH TP R EM T EEME I GuiT 220715, H O BARRiE
BRI S M R B . TESLPR T, B R — 2RI
STRERE, RGBT EEX AT s HRdhAT A R R BEALAMAE 7, BT A2 B — AN 1 s
. T2 AR hAE, PHb ey fnT Ge bl AR kA, i ) — e s AT REAN
e, B E B R E IR E RS R AN, A ESIX IR, @ E
SHEREE FTFIR. BRESE— /0 CEATA BN IR, R
B> Bootstrap 324573 . il 40— 2» SCAE 1000 R 5 & o HIH 950 ¥k, M H: Bootstrap
{64 95%. Bootstrap {Eilliir, 6 Z o AEBIEIL S N e e hal, o5
M. — SRR E T 70%00 5 SCEA BT AT SEME, TR 50% (14 52 U
E AR Z G SR
Fify 7 TE AR AR T A1 gk

TARB N BER IR 7 A Z (B RARG SR 25 00 R, MRV 7 1], PR RR
T I e ARk A e SL FA S AL B . B IR AN, BRI TR S 2 Ah
RN CHREE KR BOE . B RA RVRER T A NN TN B
FNFE A S A 23 B, DRI AR I 0 () o7 BB B AT DAATA AR O AR 9 0 R AR
Ak, R LR o PR AT AR . A TR S 3 SO R KR
PR, 3B I (AR HEWTAR T A B P AU AR IR PR AR Al T 0 P R K B AR 11
o, AR AR B T e R R B . A AL R, AR EE B
SR A AR, IS SR .
AN I TR R G R A I < Se RN B “ e RN

WRFEAN LR R AT EERERH], IARFEYF A SR 1%
BB 2 A R AR DL fEXFIBO T, RGO IR RIEH RIS
YiFh e (1 RIS R S RAE — /S, A R — Wi b A R 2R R R — 2.
SR BB 15 ) A R AN

ARG RAER IR 7 E BRI Bk, BRI 207k, B R BUARIZAN U1 -
A BEESVE T SRR A 2 R BB AR IR S AR, PRI FE IR R R
ikt . RFEJTEEHE UPGMA Al Neighbor-Joining (NJ) ¥:. H:r UPGMA 5% it
5> SRR B, RS T 2 4 TR B B s NT VR AN LR ™ 4 4
T, RN SN2 o BEBSVETH SRR, & A KSR b, H TR G
FPHE B R4 B B E, FTRE S ECR A E R E K.

i KT 2932 (Maximum Parsimony) JUIZET- “ s/ i N 7, s & BT
RG240 N F /D B AR R o % IR R Z AR R, SRR RN B, {H
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B o BRI I G e, BIPOEEA 2 ST R 1R 5SS, RIfE R AR
Hm i Aa e a2

B RASRTE (Maximum Likelihood) fEfEZA @it BRI 25T, FHEA T HE
FEA Y FT AR M REW . BREW LR G H BRI A AR B KA F i
k2, RIS v SR Al B b A, @ B B st . R TR ZE R EE,
FOUT R A2 % B A B e T R VR AT TR 209

DUk I 7E B R AR B Al bt — P 45 & Dl g o AR, sl i /R 5
MEZRRPEAL REM, FFlH R G/R ] REESE R RIE (MCMC) 7 iA R E A
0. ZITVERE B B A5 0 X R IR, Suit s g, IR RR K
BT SR, B R IR BRI R

3. ABREAZEFEZFIKRGKER L

PLNBRER 2RISR 12 N E AT 5, H MEGA SRE8EM i RS R AN IR BEA R 2
MR B 4B (Substitution Model), U TR (1) 22 G K A2 W4 1A #0125 /4 AR e PR (Bootstrap

value), B AN [R]85 45 80505 25 LR 52
(1) 1 ABC 3L FETUERFE N 5 BT S5 o B2 i) NIk B B B R X0 12 MRl R
B 17 MEGAL2 RGURKAREYAT, M B3RPyt Align Blfr, 7
R AR PEA)E Bdit/Build Alignment, 7E58 H 2515 % [ Alignment Editor HHIE#EG]
/MBI LEXT Creat a New Aligment, 7EX(#i35%Y Data Type #f i & I k& H i

Protein

[M Molecular Evolutionary Genetics Analysis -

File Analysis Windows Help
ALIGN DATA MODELS  DISTANCE  DIVERSITY PHYLOGENY USERTREE ANCESTORS SELECTION  RATES CLOCKS

B Edit/Build Alignment
Edit/View Sequencer Files (Trace)...

& Open Saved Alignment Session...

2 Query Databanks
Do BLAST Search
@ Show Web Browser

RECENT PUBLICATIONS

(OMIBRZS 741 1. Sequence, &7 3 3¢ B H 2 5 42 Bdit, 78 T 571 B H IR BERG G Paste,
12 NEREEF VRN R g D, S SRR AT A X Alignment %41, 7ER
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b k% Align by Clustal W, 7E3H &5 b OK, EHFEIATE 12 %7

4|

,  fE ClustlW S0k Fes il & 1 b iy OK, %3 MEGA12 A EREINS L, BF

ENSESES

| WI1£ AlIgNMenT ExXplorer

Data Edit
| ==
»tein Sequences

cies/Abbry

Alpha

M

Theta

Zeta

Beta

Sammal

Gamma2

Delta

Epsilon
Kyoglobin
Cytoglobin
Neuroglobin

Alignment Web Sequencer Display Windows Help
7 w Align by Clustalw *® ‘ -+ -;D‘ dPr QLLa a

Align by Clustalw (Codons)
& Align by MUSCLE

Align by MUSCLE (Codons) HOLLVALAAHLPAEFEPAvVHAELBRFL ABVE
PLLIQCFHYVLABHL 1Ty
B Mark/Unmark Site PaEFELL

5 7 PVNFELL
Align Marked Sites i ]
Unmark All Sites ELHV

KLHV
Delete Gap-Only Sites ELHY

Protein Sequences

Species/Abbry
. Alpha

M

Theta

Zeta

Beta
Gamma 1
GammaZ

. Delta

3. Epsilon

10. Myoglobin
11. Cytoglobin
12. Neuroglobin

TR TE R VIR TRy

* * * * * *
TEAELLERUFLEFP FELLEHCLLVEL
L1 ABHBAQFEABLLLRLFEvYP FPLLIECFHYVL
REFLAFPATKHTFBHL - -
RLFLEHP
RLLVVYP
RLLVVYP

H KHKIFVEYLEF I
v vENL HOPDE vES VL AL VEKAHALEHEVEPVYFEIL
VEDLSSLEEYL ABLERKHR - AVEVELEEF BTV

(3) i AP HIE Data #4%4, 15 N ERHIEE RG K E 1T Phylogenetic Analysis %
Wi, fEFZEwd fE KRG kKA Phylogeny %4, & 38 bk #40#27% Construct/Test
Neighbor-Joining Tree, 7£5 H % 1906 R 40 & A B As e ML Test of Phylogeny 110U H 45
% Bootstrap Method, # H %575 5 2 IR BN 100, HESEHCRHEGAME..



Edit Search

] Create Neww

nL Open >
Open a Recently Used File »
Close

Phyvlogenetic Analysis

B Save Session
Export Alignment >

DMNA Sequences
~+ Protein Sequences

Translate/Untranslate
Genetic Code

Reverse Complement
Rewverse
Complement

Alignment

T

Quit
File Analysis Windows Help
ALIGN DATA MODELS DISTANCE  DIVERSITY PHYLOGENY USERTREE ANCESTORS SELECTION RATES
TA in. Construct/Test Maximum Likelihood Tree...
= %'::: %% Construct/Test Neighbor-Joining Tree...
¥ % Construct/Test Minimum-Evolution Tree...
—_— 4= Construct/Test UPGMA Tree...
E = v Construct/Test Maximum Parsimony Tree(s)
-
w= Open Tree Session
100 ! Gamma
L | GammaZz2
100 Epsilon
Beta
64 100  Delta
Mu
72 Zeta
73 Alpha
90 Theta
| Myoglobin
83 Cytoglobin

Neuroglobin

By RED MG, M AR E RO R BOKE, R P SR AR A o] e fE

B, R SCER AR, SREKRE.

4. Ao ARAKB =AM ERE B KRR G K ER L5
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LA AN BRANR B = MRk 8 1 50 37 AN 04 4 5% DX P A RA S R G A A

(1) EHIA.

N KB 37 M ERE AR Y X CDS FPoil. EZLIRE 3 KL

(2)  FEHHEZRT Data Type 38 H & L Hi%F DNA. HEX) Alignment $%41, 75 N s 8 ik %
Align by ClustalW (Codons). F 4t & 4243 #T Phylogenetic Analysis 1T, 7E5# H 215 & H
Wb Yes, PR LE X ER A 4w ALY 7 51 Protein-Coding neucleiotide sequence data. {E | 4
% Hh % B AR #2275 Construct/Test Neighbor-Joining Tree, 1& # H & 0 & #2571
Substitution Type F £ Z I L Amino Acid.

W00000000C

JIGN DATA MODELS  DISTANCE  DIVERSITY PHYLOGENY USERTREE ANCESTORS SELECTION
Data Type for Alignment
Are you building a DNA or protein sequence alignment?
Protein Cancel
Data Edit Search Alignment Web Sequencer Display Windows HeIp

uuc ‘ . |l|| .‘ i

W Align by ClustalWw h % ‘ + » ‘ 4d » Q

NA Sequences Translated Protein Se

W Align by ClustalW (Codons)

ecies/Abbry

HsHEZ
HsHENM
HsHEA2
HsHBEAL
HsHBO1
HsHEEL
HsHEG2
HsHEG1
HsHED
. HsHER
. HsMB
. HsCYGE

b Align by MUSCLE
b Align by MUSCLE (Codons)

B Mark/Unmark Site
Align Marked Sites
Unmark All Sites

*%

Delete Gap-Only Sites
v Auto-Fill Gaps




Phylogeny Reconstruction
O ption
AMNALYSIS
Scope
Statistical Method—>
PHYLOGENY TEST
Test of Phylogeny%
Bootstrap Replicates%
SUBSTITUTION MODEL
Substitutions Type%
Genetic Code Table%
Model/Method—>»
Substitutions to Include%
RATES AND PATTERNS
Rates among Srtes%
Patterm among Lineages+
DATA SUBSET TO USE
Gaps/Missing Data%
SYSTEM RESOURCE USAGE
MNMumber of Threads%

100 rrmHBa-a1
51 rrmHbBa-a2
RnHba 1
== 100 RrHba2

Setting

Al Selfected Taxa

Nergfrbor—forrning

Bootstrap metffrod
oo

|Ar‘nin0 acid

~ |

MNMucleotide
Syn-MNonsynonymous
Amino acid

Al

irfformm Rates

Same (Homogeneows)

FPairmise deletiorn

HsHEB.~2
= T B
100 H=HE.~1
H=HEOD 1 Alpha Slobin
Too rArmHBg 12
100 rrmHBGg 1 b

'7 Hs=HEZ

B I
100 RrHbBb=

=3

ET=1

HsHE M

sa Pl el o b
100 R nrogb reuroglobin

Hsr= B

as Pl rebel b
100 R kA b rMwalabhinm

H=rR1BE

HsCw =B
1oo Pl 1S vy b Cytoglobin

=] Rz ygb

FrArmHbb-bh2 JE&eta Slobin

e I s
H=sHEE

— as FArmmHBB-B1
FArmMHBB-bBZ2
?':E RrHbb
=1 RrHbb-b1

Eckta Slobin

——— MmHbb-y

100l RrHBe1
 E— HsHEE1

:IEieta Slobin

|—|:H5HEE(32 Beta slobin
100 H=HES 1

'7 RrnHbBe2

100 |—|:Mrthh—hh1 Esta Slobin
=] RrnHbg1

3.4 H alpha YWE R St &AM L4

MWBHES YL B TARVED R, IRYEAL G870 85250, R ENZ M R G REXRR,

] MEGA # 1 User Tree/Display Newick trees 2 il] 2 Gt K AW

T MEGA12 RGURAEMMERAE, Sl 3R PHILAT Align BlbR, 78 T HEH
PRI Edit/Build Alignment, 783 H 2515 % 1 Alignment Editor H e 61 & — /N i LL Xt
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Creat a New Aligment, 7E%#5257 Data Type 5 H & I %5 5 H i Protein

MR 25741 1. Sequence, iy F 5 gni 424l Edit, 76 FfSc B PRSI Paste, ¥ 7
A alpha LT EE 7 B10RG U 380 2 48 & 1

mih ER AT A LT Alignment %48, 1E FHRH A IESRE Align by ClustalW, 7E5H 2>
& HH sy OK, IEFREERT T 12 260751, 7E ClustlW S8k £58 HH % H vh iy OK, i& 4%
MEGAI12 %45 € FIERANS B, &R L4 R

sy R P R Data $c4H, AR N RSE R IR R R SR 4 73 T Phylogenetic Analysis

£ ER s it RA K E Phylogeny %41, 78 N 43¢ B A ik #4847k Construct/Test
Neighbor-Joining Tree, {E#f H & H 0 2R 48 kA A2 g IR Test of Phylogeny &1 2 R H 2%
1% Bootstrap Method, ¥ H %575 HE RSN 100, H'ESECRHEGME.

100 HE:A HUN AN
5z HEA MOUSE
HEA CHICK
£ HEA ALLMI
HBA X ENTR
55 HBA MUSGR
HEA DAMREE

NFZNR ) HBA FHIRERAE—E, BHREMER 100 GEr), WHEAIEE X RER
i, XA DRI —— BE TSN, rf G, BT AR & . A+ /b
RIS, A + Aol e, HREE 52. XAMHEME, W “TAsmmg
TCAT BN AT i MG SCRF AR AR &1, (AR WAL e £z (%
B+ TRATEIY) TR —3Z, PRI I . JEPIIEE (XENTR) F1 MUSGR R7E—i2, H
JRfH 55, ZHREHSE. PINERIENEHESIH “NOKRARIREA” Bt yEREE, MRS
(F + 5 + JCIT) ML TR SE R, B It fE Jfilfi-Bf f, FER 00NN, R0 Bl 26 A
NVNE 3 ST T, USSR X B R A i B, R BRI CHNREEY, FRE I
TERR, RBLT B HESIY MK AR B REA 1 AR -




