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Installshield Wizard Completed

SUDHIR KUMAR

JICHIRO TAMURA
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mlulecular Evolutionary Genetics Analysis, ¥ersion ... EI[E|E|
File FPlorlogeny Alignment Windows Help

Tutoral on How to Uze MEGS
Click me to actreate a data file

Citing MBS in publizati ?ﬂ’ﬁ:ﬁl
Glot T E&tgmgns i M E G A A H

R LA

W, F

=5 IR PR R ,mﬁ

-.-I ...................... I .......... d I ;nn.;.ﬁ.!::;. __ I }Eﬁ -[jﬁ H)ﬁ —_‘y y

roduction toVa roLl VA
II-ltThii :ntactintn ::rmlfl:dli a szgﬂ:?:nrial. The data files for these examples can be found in the EXAMPLES folder, located Iﬁ /fT Tﬂ% {/E 7

in the MEG A installation directory (example in C:Program Files'MEGA 3.1'Examples). Inthese example files, data are

deliberately written in different input formats . We recommend that you study the examples in the order presented \
because the technigues explained in the initial examples are used again in the subsequent ones. A 34 g

In the followving write-ugp, highlighted words indicate the keys you must press on the kevboard. If you must press two »

keys simutaneously, they are shown with & + sign between them (e.g., Alt + F3 means that the Al and F3 keys should ﬂq 4 b E/\j '% ﬁl‘] tt
be preszed simuttaneoushy). Ralicized letters are used to mark the commands found in menus, submenus, and other

locations as they appear on the computer screen. In every example, we discuss many procedures introducing analytical N
technigques. For ease of reference in later examples, these procedures are numbered in the Ex oovw format, where uis Xﬂ‘ %H *@ §$ ? é

the example number, vis the procedure number, and wis the step number. Far instance, Ex 1.3.2 refers to the 2nd step N /JL;

.:..f the 3rd p-rcucn-adure in exarfple 1. 7X_\ %S: *Xil‘ EI/‘J Jjj

A list of tutarialz iz as follows:
Aligning Sequences O

Estimating Evolutionary Distances H

Building Trees

Testing Tree Reliability

Marking GenesDomains

Testing for Selection

Grouping Sequences

Computing Sequence Statistics

w4 M th s L k)

Trees from Distance Data
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Download

Motice (9-Dec-2006)

als week, we will learn

ow fo use SRS

fficiently. We will also
o hands-on practice to

~edict functional
smains for a set of
zquences such as the

3P transcription factor

mily.

MEGA:

. MDRZ - Multi-dr.
- MDRZ - Multi-dr.

@ Protein sequences

- PPE-1 - Pisum sz
JsHT - Rice hist
AELHTL - Arabide
1ULS ARATH - C
SPLY ARATH - A
SPLE ARATH - A
CES HUMAMN - H
CEA MOUSE - M
MDORZ FUGL - M
MDES FUGH - M

GST7 CAFEL - M

a 30 structures

—
=
o]
I
h=)
]
jlax
[
)
o8]
[amn}

1YCU [PDB, Cn3

@ Phylogeny data

E0MNA [Fasta, Ph
seqguences for te
- LHT-95EQ [Fast:
sequences of Ly
- SBPO-10%eqg - Of
- SEPD-Rire - MN-t¢

HE&-155eq - Hel
SARS20 - 30 site

MNOHFLZ - Infor
(EASTA)

AT 8 EEXST

Data Edit Search Alignment Web Seguencer Display Help

0= -

Pratein Sequences l

® i | % n B 4 x R g » | 44 S d) 8

LG1_MATZE_11:85_l85: 260
U333M0_HORVU_11:55_50:125
USEBI1_ARATH 1:84 63:147
Q49154 MATZE_11:93_104: 186
Q49155 _MATZE_11:93_104: 186
Q49157 MATZE_11:93_L05: 157
Q4U4HZ_OROST_27:89_L:63
U5ZUU1_OROSI_1:89_42: 130
U54735_MATZE_11:55_185: 260
U5UBLA_GOSHI_1:93_32:124
U52818_DRYSA_2:89_171:258
UBETNE_DRYSA_11:93_197:281
UEHS0E_DRYSA_1:84 59:141
UEHS09_DRYSA_1:84 59:141
UE¥XZ5_DRYSA_11:59_177:255
0EYZES_ORY$A 2:84 109:191 [aAff
UBZ461_DRYSA_2:89_10Z:188
UBZEME_DRYSA_1:85_175:261
Q700UZZ_1:84_63: 147

i
B
A
A
A
i
i
i
B
i
i
B
B
i
A

£ >

Site # =] 5 it @ orEms

o {EABCIIM AT LLH # HMEGATT JF )G

2% Ay fastatg 2 B FPA1. an RIRATTEH B
CHIPA, AL AN TXTH SO, A
fastaf® 21— RIPA, DRAFIN A 44
*fastaX1¢?ﬁﬂ Ulﬁﬁ%)i'il\/l EG‘AF)T_J__EEEV\
Wl AT EELSBPD-50SeqiF 745>
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Frotei Copy

33 Cut

LG1_]
0333 ¥ Delete

03EE
0451 Insert Blank Sequence

0431 @ Insert Sequence From
Q451

Q5US | Allow Base Editing

CtrltC
Cirl+X

Cirl+H
File CtrltI

4 Eff] Select Sitels)
H % Select Sequence(s) H
0547 L

052816 _ORY34A 2:89 171:258

QEETHE _ORY3A 11:93 197:281

QEHS06_0RYSA 1:84 59:141

QEH509_ORYSA_1:84_59:141

QeTXES_ORY3A 11:89 177:255

QeYZES _ORYI4A 2:84 109:191

A

Q6Z461 ORY5A Z2:85 10Z:188

QeZaMe_ORYSA 1:85 175:261

Q700Waz2_1:84 63:147

4 |

A Pratein Sequences l O] Mark/Unmark Site

4l [LGL MATZE 11:85_

Q4UT4HZ_9ROSI_27:89_1l:63

Site # 13: & with

" w'oGaps

o JFHIMEIEME

XT3,
MSHL,

A OK A 31 45

=y =

0333M0_HORVO_11: z Delete Gap—Only Sites
Q3EEI1_ARATH 1:8 Buto-Fill Gaps
049154 MATZE 11:9 S e v

Ml
CBX

Protein l

Q52UUL_SROSI_1:89_42:130 e R m—

E &l
054755 MATZE 11:85 1&5:260 [N . li
Q5USL4 GOSHI_1:93_32:124 |g Egaggagaggggggi liap Opening Penalty 10
n5zsls_ORYSA 2:89_171:253 [ MMEREEEEENESER: [iap Extension Penalty 01
6ETH6_ORYSA_11:93_157: 251 (NG EEAY AEAAES
06Hs08_ORYSA 1:84 59:141  [HEEEEENGREMAESER
UEHS0S _ORYSA 1:84 59:141 GEEClovEs]] Gap Opening Penalty

UEYXZS_ORYSAE_Ll:89_177:255 [ ﬂﬂ!ﬁﬁﬁﬂ!lﬁﬁﬂﬁl Gan Extension Penal
06VZES_ORYSA_2:84_109:191 [AN EEHEEEEI]EEI spErEEn e
BB y

Multiple Alignment

Q6z46]l ORYSA 2:89_ 102:188
Q6ZE8ME_O0RYSA 1:85_175:261
Q700WE2_1:84 63:147

< |

Frotein ‘w/'eight b atrix

Fezidue-zpecific Penaltiez

Hydrophilic Penalties

e, FATe] BLAHMEGA
AT H:XT sedit/select allit H E Lt
,ﬁ\)&):?j_:‘a“gnment/a“ n b Use Megative Matris OFF =
Cl UStaIWIﬁ’fT [:E X‘J‘ Y’_‘ §$ ggl H/J ;q 7 u % Dielay Divergent Cutoff %)

Site 1t 8] @ with  C wioGaps Gap Separation Distance 4

End Gap Separatian OFF -

.

X Cancel




mﬂ.ligment Explorer (C:\Documents and Settingzinew\2EM\SEPD-505eq. mas)

Data it Search Aligmment Web Seguencer Display Help

DCreateHew r o .;H; E}( @ a b M@ﬂm"
(= Open ’
Beopen

Claose

IHA Sequences

W Irotein Sequences

Exit AlnExplorer
Q52518 O0RY54 =2:89 171::258
QEETNG_ORYS4 11:93_197:281
Q6H508_ O0RY34_1:84 59:141
Q6H509 ORYS4A 1:54 59:141
QeTXZ5 O0RYSA_11:89_177:255
QEYZES ORY34 Z2:84 1059:191
NAZ461 ORYSA 2:89 102:188
QBZEME_O0RYSA 1:85_175:26l1
Q700WZZ_1:84_63:147
Q75LHG_ORYS4 4:855 145:229
<

Site # 5| o i @G

o FFRIAIFP A LLXS 5 R AT LLERAT- g MEGH% 2U ISP,
CIMETEAT R 22 RS0 B W51, LLx fastafs s\
ORAT B SCAFHEAT B 41 BT B i At e A AH [
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T BEGA Web Browser (Entrez Protein)

Data Edit Option ¥iew Links Go Help

+ Add to Alignment ‘

IMEGATENCBIZ:

Data Edit Search
0=

Frotein Sequences ]

Alignment 4

o fiji e

AN

[+

Q333M0_HORWU 11:85 50:125

Q3EET1_ARATH 1:84 f3:147

Q45I54 MATZE 11:93_104:186

Q49I55 MAIZE 11:93 104:186

M ksl N1
II‘*’I“IIIIIF
BrvvvafREzlr
| by | [ H B

ENE-1

Q@ [
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g’%ﬂa o, S00000

Protein

\t

Genome Structure

g Protem

Sign In] [Reqister

J

GenBank and RefSeq.

The protein entries in the Entrez search and retrieval system have
been compiled from a variety of sources, including SwissProt, PIR,
PRF, PDB, and translations from annotated coding regions in

Human Genome

seQuence using the hMap Wiewer.

Explore human genome resources ar prowse the human genome

In addition to Protein sequences,
other protein-related information
is available via Entrez. Search
the Structure database by

(ESOLIFCES

I Additional protein information IRetrieve taxonomy information

The Entrez protein database is
cross-linked to the Entrez

taxonomy database. This allows
you to find taxonomy information

Gaps

»
»

MEGATW”E?’W
NCBIZ: %2 EEI‘J A
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HIFFORAFAEM
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m NEGA ¥Web Browser

Data Edit Option WYiew

(Entrez Protein)

Links Go Help

@ 0 B 4 e |

EEX

Address |http:.-"f’www.nc:bi nim.
Lirks & HCBI

nih.gov/entiez/queny. fegi?CMD =searchiDB=protein

Frotein

Structure

ﬂ for |mnd1

. Clear | Save Search

]

ut Entrez

En
Help | F

Entrez Ti

or full lenath

f

PARRY

Display | Summary

jshow|20 j|80n by Relevance j|89nd to j

All: 95 |Elacteria: 2 T RETSED; 42 T Related Structures: 49

Items 1 - 20 of 95

1:

ALQ24512
Wind1 [Fardia intestinalis]
gi|33667824|gb|AAQ24512.1|[33667824]

Reportz

2.

ABDR1E30
mnd] [Acanthamoeba castellani)
gi20192335|gb|ABDS1830.1|[50192335]

Repoarts

r3:

NP 084073
GAT protein [Mus musculus]
g1|37591185|ref[NP_084073.1|[37551185]

Repors

I~ 4:
NP 115453

GAT protein [Homo sapiens]
2114149763 |ref]lP_115493.1|[14149769]

Reportz

I s:

ABB73190 OO

Page [T of5 Medt

BLink, Canserved Domains, Lin

BLink, Conserved Diomains, Lin

BLink, Conserved Domains, Lin

BLink, Canserved Domains, Lin

BLink, Canserved Domains, Lin

metotic muclear division 1-like protemn [Arabidopsis thabana)

gi[82408770|zb|ABBY3190.1|[82408770]

SR HEFAF AL,

i tradd to alignmentfx
2 e

EIEGA ¥eb Browser (NCEI Sequence ¥iewer w2.0)

Data Edit Option ¥iew Li

@ .

%)

nks Go Help

B | & e

E[=1ES

Address |http:.-".-"www.ncbi.nlm.nih.gov.-"entrez.-"viewer.fc:gi'?db=pr0tein&val=3388?824

Links 4 NCBI

Fubhed

PMC

Search | Protein

Lirnits

Pre
j for|

Presview/index History Cliphoard

Display |GenF‘ept

ﬂshow|5 ﬂ|59ndto ﬂ

Range: from |h99in

to |en':I Features: W CDD j Refresh

r lepons {nd D[ Giardia int.. 63366 7824]

LOCTUS
DEFINITION
ACCESSION
VERIION
DEZOURCE
EETWORDS
SOURCE
ORGANISH

REFERENCE
AUTHORS
TITLE

JOUEMAL
FPUEBHMEL
REFERENCE
AUTHORS
TITLE
JOUEMAL

COMMENT

e

Features Sequence

LROZ4512
Mndl [Gi
LROZ4512

AALQZ451E.

accessio

Giardia
Giardia
Eukaryot
1 [resi

Ramesh, M.

A phyloc
giardia
Curr. EBi

15668177

2 [resi

203 aa linear
ardia intestinalis].

1 GI:33667524
n AYZ595092.1

intestinalis (Giardia lawblia)
intestinalis

@; Diplomonadida; Hexamitidae; Giardiinae:
dues 1 to 203)

A,, Malik,3.B. and Logsdon,J.N. Jr.

Details

=3

My NCBI
Sion In] [Redister]

BLink, Conserved
Domains, Links

INV O5-FEE-Z005

Giardia.

enomic inventory of meiotic genes; evidence for sex in

and an early eukaryotic origin of meiosis
ol. 15 (2}, 185-191 (2005)

dues 1 to 203)

Rammesh, M. L., and Logsdon,J.M. Jr.

Direct 5
Submitte
Road, Lt
Hethod:

ubmission

d [28-APR-2003) Biology, Emory University,
lanta, GAL 30322, USh

conceptual translation supplied by author.
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BLink, Conserved
Domains, Links

191185]
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Information

‘i) Sequence data added to AlnExplorer successfully.

m.&lignlent Explorer {C:\Documents and Settingsinewi P MLIERDL. meg)

Data Edit ZSearch Aligonment Web Seguencer Display Help

raniatdr TErTENE N, EUCE IS T,
-]_ires;l Glires; Rodentia; I D Ei’u H % @ ﬁ]ﬂlﬁ 3 ] ) ‘;% }( @ FTRY M ﬁ u H:

; Murinae; Mus.

Protein Sequences ]

*

sapiens MND1 LEi NHEIF VFML LENTILN- T AT T

musculus MD1 HIIIIILIIIIIIIII*IHIIFFIIII'”“ILII Bl » 0 - WEWE - §a o 8
MR MMM - < < WA <l o A - WAMEE- - Al v A

cereyisiae MND1

A7 T H1 A
DLIEAT LB X A
PRAT N

* MEG, LI{#
AT J5 s

E, A AR
17 Jy* fastakk
2 SCA

troglodytes MNDL
thermophila MNDL

rerio MHD1

thaliana MND1

Fativa MHD]

baltica MND1
tropicalis MHD1
lawhlia MND1
hisztolytica MNDL

taurus MHD1

yoelii MHDL

dizcoideun MND1

pombe 972h- SPACI3A11.03
albicans MND1 [ | [} [ }4 A B
mulatta MNDL vENENE: -8 vrlcfEL Bz 20
familiaris MHDL | vrlLEnEl::0-

Site # BT & owith O win Gaps

NEEEEEEHEEEEEEEEEEHEEE




Efi0pen Data ...
Beopen Data »

m Nolecular Evolutionary Genetics Analysis, ¥Yersion ... |Z||E|[Z|

Pattern Selection Alignment Windews Help

Conwert To MEGA Format ...

File Data Distances

Text Editor ... F3
| T&|%|y-| Construct Phylogeny b BENIHei shbor-Toining (HT). .
Ealy =33 e ————— - .
Printer Setup ... FapTest—o vlozeny [ Minimum Evelution (ME).
] Tutonal on How to Ose WE £% Interior Franch Test of Phylogeny F w
Exit ALt+E , . ==
Click e to activate a data fi
L ) =% Relative Rate Tests LS
Citing WEG S in publication

Go to the BIEGS web page Display Saved Tree Session. ..

Display Hewick Trees from Fileae. ..

Drata File B[]

Title tND 1 ﬂ

o *MEGH IR A LLARIE RGK T
W, Per] LA DURR SR, 7390 A
neighbor joining. maximum parsimony .
minimum evolutionF1UPGMA U Fh 4572

[

| &




— H. sapiens MND1
L F troglodytes MMD1

{ C. albicans MND1
M. mulatta MND1

— B. taurus MM

L familiaris MND1

M. musculus MMD1

¥ tropicalis MNDN

H. sapiens MMD

P. troglodytes MMD
C. albicans MND1
. mulatta MMND1

B. taurus MND1

C. familiaris MND1
. musculus MMDT
# tropicalis MND1
D. rerio MDA

0. rerio MND

5. pombe 972h- SPAC13A11.03

S. pombe 972h- SPAC13A11.03 A, thaliana MMD1

{A. thaliana MMD1 0. sativa MWD
0. sativa MND1

E. histolytica MK

E. histalytica MND1

G. lamblia MND1
— . lamblia MND1 D. discaideumn MND1
L D. discoideurmn MND1 P. yoelii MND1

P. yoelii MNC 5. ceravisiae MND1

— 5. cerevisiae E. gossypii MND1

L E gossypii v T. thermophila MND1

T. thermophil:
R. baltica Mh

R. baltica MMD1

K Hneighbor joining e
V2 ) S Y Dl o 2R |

FmndlEEAR YA
FIREE N R B
B o T ELUHIAN [R] A

SN TN

C. familiaris MMD'1




File Display Awverage Help

I

hofes 8%

; 1 z | 3 | 4 1 5 | & | 7 1 & | 3 | o] n | 12 13 | 4] 5 | 1 [ 17z [ 18 | 13 |
1. H. zapienz MND1
2 M. musculug MND1 0115
3. 5. cereviziae MMND1 1.435 1.464
4. P. troglodytes MND1 0000 0115 1435
5. T. thermaphila MND1 1099 1184 1277 1.099
E.D. rerio MND1 0318 0327 1494 0318 1.099
7. A. thaliana MND1 0832 0863 1525 0832 1059 0947
B. 0. saliva MNDT 0616 0832 1525 0816 1020 0930 0290
9. F. baltica MND1 2046 2700 2351 2046 1995  1.935 2282 235
10, tropicalis MND 1 0272 0254 1327 0272 1119 0385 0930 0880 2100
11. G. lamblia MND1 1119 1162 1589 1119 1302 1.039 1184 184 2282 1208
12. E. histolytica MND1 0816 089 1353 0816 1001 095 1119 0983 2157 0786 1162
13 B. taurus MND1 0032 0723 1464 0093 1162 0308 0847 0847 1996 0272 1099 0832
14, P. yoelii MND T 1327 1380 1302 1227 1494 1383 1302 1253 2428 1327 1525 1229 1.380
15. D. discoideum MNDT 1039 119 1407 1039 1327 1182 1277 1162 2425 1184 1162 1119 1078 1.353
16.5. pombe 972h- 5PACT3811.03 | 060 0801 1556 0801 1099 0832 0680 O&E 2218 089 1206 1059 0816 1302 1162
17. C. albicans MND1 0014 0100 1435 0014 1099 0299 0832 0816 2046 0254 1119 0816 0088 1327 1.039 080
18. M. mulatta MNDT 0014 0100 1435 0014 1099 0299 0832 06 2046 0254 1119 0816 0085 1327 1039 0801 0.000
19. C. familiaris MNDT 0070 0131 1494 0070 1099 0308 0863 0847 2100 0263 1740 0816 0070 1353 1038 0786 0056 0056
20. E. gossypil MND1 1407 1435 0913 1407 1556 1494 1435 1407 2100 1464 1353 1464 1464 1407 1435 1464 1407 1407 1435

o TIFRITHRATHI*.meg 1, xiiliDistance|Compute
Pairwise command (F7) Zn#fES4L; @ ifModelsss
ZH )5 SdiCompute )3 v E, 52000 FERZE 8,




MEGAH 7] BLH SRk 2 7n AN ] 2 771
T FHETRZH % LL A5 1) 72 S

mPairiise Distances (C:\Documents and Settingsinewi2MLIENDL. meg)

File Display Awerage Help

s 8%

[l

; 1 2 | a2 |« 1 s | e | 7 & 9 [ o v 12 13 ] 14 5] 16 ] 17z ] 18 | 13 ]
1. H. sapienz MMD
2. M. muzculus MNDT 0,109
3 5. cerevizias MWD 0762 0769
4. P. ioglodytes MND1 0000 0108 0762
5. T. thermophila MHD 1 0E67 0634 0721 0EE7
5D rerio MND1 0272 0279 07F6 0272  0EET
7. & thaliana MND1 0565 0578 0782 0565 0653 0612
35 0. sativa MNDT 0558 0565 0762 0558 0639 0G5 0262
1[5, R. baltica MND! 0871 0878 0905 0&71 0864 0864 0898 0905
W 10. . tropicalis MMND1 0238 0224 073 0238 0673 0320 060 0585 (0&78
11. G. lamblia MND'1 0673 087 0795 073 0728 0EE7 034 0634 0893 0701
12. E. histolytics MMD 0558 0592 0741 0558 033 019 0673 0626 0894 0544 (0ES7
13. B. taunus MHD1 0088 0116 0769 0088 07 0265 0571 0571 0864 0238 0F67 0565
114, P yoeli MNDT 073 0748 0728 073 0776 0741 0728 0714 092 0738 0782 0707 0748
il 15. 0. discaideurn MND1 0F4E 0E72 0795 046 0735 0687 0721 0687 0912 0694 0687 0673 0660 07H
16.5. pombe 972h- SPACI3A11.03 | 0551 0551 0789 0551 0667 0585 0585 0558 0891 0592 0701 0653 0858 0728 06G7
17. C. alhicans MMD1 0014 0095 0762 0014 0FE7 0259 0665 0658 0871 0224 0673 0558 0032 0735 0646 0551
18. M. mulatta MNDT 0014 0039 0762 0014 0EE7 0259 0565 0558 0871 0224 0673 0558 0082 0735 0646 0551 0000
19. C. familiaris MMD1 0068 0122 077 0068 0EE7 0265 0578 0571 0878 023 0680 0558 0068 0741 0646 0544 0054 0054
Y 20. E. gossypii MND1 0755 0762 0599 0755 0789 0776 0762 0755 0878 0768 0741 0768 0769 0756 0762 07:9 0786 0786 0762

« MEGAIL ] DIrT R FE M LUl i) 22 57, BARERAVEGD . FT T Hi T ORAF
Eﬁ]*.meg%I#F, sitiDistance / Compute Pairwise command (F7) &
NEEZEL WOE IFModels i Amino Acid / p-distance? 245 fiili
Compute/a a5, 1520 FE 4R,
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	二、利用MEGA进行序列比对
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