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MEGA-CC (Compute Core)
and MEGA-Proto

tart Tutorial




MEGA-CC Input Files

MEGA Analysis Options file

 Specifies the calculation and desired settings.

e Created using MEGA-Proto.

e Has a.mao file extension.
Data file (one of the following)

e Multiple sequence alignment in MEGA or Fasta format.

e Distance matrix in MEGA format.

e Unaligned sequences in Fasta format (for alignment only).
Tree file (required for some analyses)

e Newick file format.



MEGA-CC Output Files

In general, two output files are produced

1. Calculation-specific results file (Newick file, distance
matrix,...).

>. A summary file with additional info (likelihood, SBL,...).

e Some analyses produce additional output (bootstrap consensus
tree).

Output directory/filename
e Default is the same location as the input data file.
e Specify an output directory and/or file name using -o option.

 If no output filename is specified, MEGA-CC will assign a unique
name.

Errors/warnings

o [f MEGA-CC produces any errors or warnings, they will be logged in
the the summary file.
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Running MEGA-CC

Easiest to run using command-line or batch scripts:
* megacc —a settings.mao -d alignment.meg —o outFile

Can also be run using custom scripts (Perl, Python, ...):
» exec(‘megacc —a options.mao —-d alignment.meg -o outFile’);

Integrated File Iterator system can process multiple
files without the need for using scripts (see Demo2

below)
In addition, other applications can launch MEGA-CC:

* status = CreateProcess(“path/to/megacc.exe...’);

To see a list of available command options, call megacc
from a command-line prompt with the -h flag.



MEGA-Proto (analysis prototyper)
* Has the same look and feel as the GUI edition of MEGA.
* Produces MEGA Analysis Options files.

* Has no computational capabilities.

- MEGA & Analysis Settings Prototyper
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Align Models Distance Diversity Phylogeny User Tree  Ancestors  Selection Rates Clocks

# ) |Nuclectide (non-coding i

Muclectide {coding)
Protein {amino acid)

Distance (MEGA format)
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Using MEGA-Proto

Select input data type.

e Nucleotide (non-coding)

e Nucleotide (coding)

e Protein (amino-acid)

e Distance matrix (MEGA format)
Select analysis from menu.

Adjust analysis settings.

Save the MEGA Analysis Options file.



Demol

The following
example demonstrates
how to create a

timetree using MEGA-
Proto and MEGA-CC

EGA 6 Analysis Settings Prototyper

o3 B i

Align Models Distance Diversity

Firs
Mucl

Storing information
Setting up Sequence/group names

3 # = i3 o

Phylogeny User Tree  Ancestors  Selection Rates Clocks

Setting up genes/domains information

Organizing sequence information

Analysis Options:

. of Bootstrap Replications
Substitutions Type
Model /Method
Rates among Sites
No of Discrete Gamma Categories
Gaps/Missing Data Treatment
Site Coverage Cutoff (%)
ML Heuristic Method
Initial Tree for ML
Branch Swap Filter

missingBaseSymbol
identicalBaseSymbol
gapSymbol

Preparing data
Making initial tree

Computing initial parameter values

Making initial tree
Optimizing initial tree
10%
25%
50%
58%
67%
%
5%
T8%
80%
Searching ML tree
4%
8%
13%
17%

13

Phylogeny Reconstruction

Maximum Likelihood

Bootstrap method

500

Nucleotide

General Time Reversible model

Uniform rates

Not Applicable

Complete deletion

Not Applicable

Subtree-Pruning-Regrafting - Fast (SPR level 3)
Make initial tree automatically (Maximum Parsimony)
Uery Strong

1

snNucleotide

?
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Demol Data Files

For this demo, we will be using some of the example
data files that were copied to your documents directory
by the installer (i.e. Documents\MEGACC\examples).

=% EoH =5
@Q?| b Libraries » Documen ts » MEGACC » examples » v|4?|| Search examples ,OI
File Edit View Tools Help
Organize » Share with + Burn Mew folder 3+ | O E@J
8 Documents library Arrange by:  Folder =
4'_ examples R
MeiKumar2000 B cMOD.meg B hsp20.fas
Eﬂhspzﬂ.meg EﬂthDNA.meg EﬂthDNA.nwk
% || mtCDMACalibration bt = | ABIOL.abi EﬂChInroplast_Martin.meg
EﬂChIoroplast_Martin.nwk Eﬂ(ﬁnntigs.meg EﬂCrab_NJ.nwk
@Crab_rRNA.meg @Crab_rRNA_Dist.meg @Distances_l:rab.meg
@D—Inop_‘-ﬁgilant.meg @D—Inop_‘-ﬁgilant.nwk @Dmmphila.nwk
@Dmsnphila_ﬁ\dh.meg @HLA—BSeq.meg @Hum_Dist.meg

21 items




Step 1

g Vhdware Worlstation
Control Panel

* Open MEGA-Proto by Nk vess
selecting MEGA-Proto B Commond Prompt
from the Start Menu D viware Pl el and Support

||'|Ha MNotepad++ Run...
gl cme2

O MetBeans IDE 8.0

/IE'I PowerPoint

%; MEGA-Proto

» All Programs

Devices and Printers

Default Programs

| Search programs and files




Step 2

* Select the data type of the input data file to be
analyzed. For this demo, we will accept the
default setting - Nucleotide (non-coding).

- MEGA & Analysis Settings Prototyper

= % w T _ ®% % % | ® . B _ O

Align Models Distance Diversity Phylogeny User Tree  Ancestors  Selection Rates Clocks

¢ |Nudlectide (non-cod 'r;}&

Mudleotide {coding)

First Time User? Tutoriz Citation Report a Bug MEGA Links
MHucleatide [non-coding] data specified




Step 3

* Select Compute Timetree (Reltime ML) from the
Clocks menu.

MEGA & Analysis Settings Prototyper

= ¥ o 0B % @ & _ % _EB |O
Align Models Distance Diversity Phylogeny User Tree  &ncestors  Selection Rates Clodks

<

=, Tajima's Relative Rate Test

; : . & Test Molecular Clock (ML)
# {Nudeotide (non-coding)i
e

Co b s

Compute Timetree (Reltirme k1)

Nucdleotide (coding)
Protein (aminc acid}

Distance [MEGA format)

3 e = =1 @ .

First Time User? Tutorial Citation Report a Bug MEGA Links

Mucleatide [non-coding] data zpecified




Step 4

* Adjust the analysis
preferences to match

those shown.
® Click the Save

Settings... button and
save the analysis

options file as

demoSettings.mao in

the

MEGACC\examples

directory.

- M6: Analysis Preferences

Crption
Analysis

Tres to Use
Clock Settings
Clock Type

Clock Stringency

Statistical Method
Substitution Model
Substitutions Type
ModelMethod

Rates and Patterns

Rates among Sites

Data Subset to Use

Branch Swap Filter

Mumber of Threads

Variance Estimation Method

Gaps/Missing Data Trestmen

System Resource Usage

Crpticns Summary  Gaps/Identical/Missing Diata Treatment

Selection

Estimate Divergence Times (ML)

Ltse tres from file

Local clocks

All clocks (do not merge clock rates)
&nahytical methed

Mazimum Likelihood

Nuclectide

Tamura-Mei model

Uniform rates

t Complete deletion

K
9]




Step 5

The timetree analysis
requires that we
specify an outgroup.
To do so, create a text
file and add the line
‘gibbon=outgroup.
Save this file as
groups.txt in the

MEGACC\examples
directory.

/ ’

@I ChUsers\kumarlab\Documents\ MEGAC Chexamples\ groups.tut - Motepa... EI@

File Edit 5earch View Encoding Language Settings Macre Run  Plugins
Window ? X

D'J OOLE!J| |-="‘l |dﬂr'.1¢d|,§ _-I:'|‘II—I|MP

I:I groups bd
1 gibbon=outgroup

Ln:1 Col:16 Sel:0]0 Dos\Windows AMSI INS




Step 6

Open a command
prompt.

Navigate to the
MEGACC\examples
directory using the
cd command

B Administrator: C\Windows\system32\cmd.exe

c :“Uzersskumarlab~Documents>cd MEGACC-examples

c :~Usersskumarlab“Documents“\MEGACCw~examples >dir
o lahel.

5A84-D35C

Uolume in

drive C has n

Uolume Serial Mumber is

Directory

H?-15-2014
n?.-15-2014
b6 17,2014
H6.~17-2014
H6 17,2014
H6 17,2014
B6.-17-2014
B6.-17-2014
B6.-17-2014

of c:sUsersskumarlabsDocuments~\HEGACC\examples

ar:=47
a?:=47
av:=57
a?:57
a7:57
a7:57
av:=57?7
av:=57?7
av:=57?7
av:=57
a7:57
av:=57
a?:57
av7:57
a7:57
a7:57
av:=57?7
av:=57
av:=57?7
a7:57
a7:57
a?:57
ag:47
2A File(s)
3 Divrdsd

<DIR>
<DIR>

<DIR>

144,635
155.128
291
6,932
171.887
566
6.932
2.563
51.216
2,788
4,892
385
15.796
4,777
5.881
6.385
1,348
24,249
118

131

ABI@A1 _abi
Chloroplast_Martin._.meg
Chloroplast_Martin.nuk
cMOD.mey

Contigs.meg
Crab_NJ.nuk
Crab_rRHA_meqg
Crab_rRNA_Diszt _meg
D-loop_Uigilant.meg
D-loop_VUigilant .nuk
Distances_GCrabh._.meg
Drosophila.nuk
Drosophila_Adh.meg
HLA-35eq.meyg
hsp2B.fas

hsp2B_meqg

Hum_Dist _meg
mtCDMA _me g

mtCDNA . nuwk
mtCDNAGalibration.txt
HeiKumarZ2B@B@a

684,332 bytes
54@,253,282,.384 bytes free

c :“Usersskumarlabs\Documents“MEGACC\examples >

=5 E= <N




Step /

Execute the analysis by calling megacc from the command
prompt as follows:

megacc —a demoSettings.mao —-d mtCDNA.meg -t mtCDNA.nwk —g groups.txt —-c mtCDNACalibration.txt

Bl Administrator: C:\Windows\system32icmd.exe == |@

c =\Useprsskunarlabs\Documents“MEGACCxexamples *megacc —a demofSettings.mao —d mtCDNA.meg —t mtCDNA.nwk —g groups.txt —c mtCDNACalibration.txt_




Step 8

The analysis will
be launched and
progress updates
will be displayed
in the command
prompt window.

Bl Administrator: C\Windows\system32\cmd.exe - megacc -a demoSettings.mao -d mtCDOMNA.meg -t mtCON... [ = | = |@

Branch Swap Filter
NHumber of Threads
datatype
containsCodingNuc
MissingBaseSymbhol
IdenticalBaseSymbol
GapSymbo 1l
Start time: 9-15-2014 18:21:88
Executing analysis:

188 Analysis Complete

None
1

enMucleotide
False
7

c =“\lUsersskumarlabsDocuments~MEGACC \examples *megacc —a demoSettings.mao —d mtCDNA.meg

MEGA—CC.18 HMolecular Evolutionary Gene
Buildii: 6148910
Bx Organizing seguence information
@ 9,15-2814 18:21:16
Using the following analysis options:
No. of Taxa
Ho. of Groups
Analysis
Tree to Use
Clock Type
Clock Stringency
Uariance Estimation Method
No. of Bootstrap Replications
Statistical Method
Substitutions Type
Model-Method
Rates among Sites
No of Discrete Gamma Categories
Gaps/Missing Data Treatment
S8ite Coverage Cutoff (1)
Branch Swap Filter
Number of Threads
datatype
containsCodingMuc
MissingBaseSymbol
IdenticalBazeSymbol
GapSymbho 1
Start time: 9-15-20814 18:21:16
Executing analysis:

7?5 Optimizing user tree

tics Analysis

?

i

Eztimate Divergence Times C(ML>
Use tree from file

Local clocks

All clocks <do not merge clock rates?
Analytical method

Mot Applicable

Maximum Likelihood

Nuc leot ide

Tamura—Mei model

Uniform rates

Mot Applicable

Complete deletion

Mot Applicable

Mone

i

snNuc leotide

False

7




Finally

The analysis will produce several output files in the
directory MEGACC\examples\M6CC_Out

- mtCDNA-xxxx_exactTimes.nwk

 This Newick file gives the timetree scaled according to the estimated
divergence times.

« mtCDNA-xxxx relTimes.nwk

- This Newick file gives the timetree scaled according to the estimated
relative divergence times.

- mtCDNA-xxxx.txt

« This text file gives a more detailed representation of the timetree,
including relative times, exact times, evolutionary rates, and
divergence time std errors.

- mtCDNA-xxxx_summary.txt

« This file gives analysis information such as the log likelihood value of
the Maximum Likelihood tree, ts/tv ratio, etc...



Demo?2

The following
example demonstrates
how to use the File
[terator system in
MEGA-CC to process
multiple input data
files using a single
analysis options file.

GA 6 Analysis Settings Prototyper

E | 0® o o= & 5 & | 0® B 0
Bligr Madels Distarce Diversity Phylogary — User Tree  Ancestors  Selection Rates Clocks

iﬁucleutide (nDn-mdimg")“
Mucleotide (coding)
Protein (amino acid)

Distance (WEGA format)

@ e = @

First Time User? Tutorial Citation Report a Bug MEGA Links

Mucleotide [non-coding] data specified

Rates among Sites : Uniform rates
No of Discrete Gamma Categories : Not Applicable
Gaps/Missing Data Treatment : Complete deletion
Site Coverage Cutoff (%) :  Not Applicable
ML Heuristic Method :  Subtree-Pruning-Regrafting - Fast (SPR level 3)
Initial Tree for ML :  Make initial tree automatically (Maximum Parsimony)
Branch Swap Filter : Uery Strong
o1
snNucleotide

missingBaseSymbol ?
identicalBaseSymbol
gapSymbol
Preparing data
Making initial tree
Computing initial parameter values
Making initial tree
Optimizing initial tree

10%

25%

50%

58%

67%

%

5%

T8%

80%
Searching ML tree

4%

8%

13%

17%



Step 1

Create a text file named
demo2Data.txt which we
will use to specify multiple

allgnment flles for ML _.:fC:\Users\kumarlab\Documents\MEGACC\exampIes\demo2Data....E@

. File Edit Search ¥Yiew Encoding Language Settings Macro Run  TewtFxX
phylogeny inference. e W 7 !
PREE! L hElsdhkloe bl s BRIET =R 2

In this file, add the full | ===
paths to the 2 ci\myPath\MEGACC\examples\Drosophila.meg
Crab_rRNA.meg and
Drosophila_Adh.meg

example files.

79 charsln:2 Col:41 Sel: 00 bytes)in 0ranges DosyWindo ANSI IME




Step 2

From a command-line prompt, call MEGA-CC as follows:

e megacc —a mlDemo.mao -d demo2Data.txt

c:\Users\kumarlab\Documents>cd MEGACC

¢:\Users\kumarlab\Documents\MEGACC>dir
Uolume in drive C has no label.
Uolume Serial Number is 8AC1-E3EE

Directory of c:\Users\kumarlab\Documents\MEGACC

09:23 AM <DIR>
09:23 AM <DIR> .
09:23 AM <DIR> docs
09:23 AM <DIR> examples
0 File(s) 0 bytes
4 Dir(s) 1,590,847,639,552 bytes free

c:\Users\kumarlab\Documents\MEGACC>megacc -a mlDemo.mao -d demo2Data.txt
4 T

B Administrator: ChWindowshsystem32icmd.exe | = ” =] |@




Step 3

The analyses will
be launched

sequentially and
progress updates
will be displayed
in the command
prompt window.

BN Administrator: C\Windows\system32cmd.exe:

c:\yourllorkingDirectory> M51CC.exe -a mlDemo.maoc -d Examples\Crab_rRNA.meg -o demoResults
MEGA 5.1 Molecular Evolutionary Genetics Analysis

Build#: 51208301
Data file

Reading header

Reading data

Data read

Storing information

Setting up Sequence/group names

Setting up genes/domains information

Organizing sequence information

Analysis Options:
. of Taxa
Analysis
Statistical Method
Test of Phylogeny
. of Bootstrap Replications
Substitutions Type
Model /Method
Rates among Sites
No of Discrete Gamma Categories
Gaps/Missing Data Treatment
Site Coverage Cutoff (%)
ML Heuristic Method
Initial Tree for ML

missingBaseSymbol
identicalBaseSymbol
gapSymbol

Preparing data
Making initial tree

Computing initial parameter uvalues

Making initial tree
Optimizing initial tree

10%

25%

50%

58%

674

Tz

[Y3

: Examplesi\Crab_rRNA.meg

13

Phylogeny Reconstruction

Maximum Likelihood

Bootstrap method

500

Nucleotide

General Time Reversible model

Uniform rates

Not Applicable

Complete deletion

Not Applicable

Subtree-Pruning-Regrafting - Fast (SPR level 3)
Make initial tree automatically (Maximum Parsimony)
Uery Strong

1

snNucleotide
?



Finally

The analysis will produce output files for each input
data file

In this example, the same analysis options were used
for each alignment file

Enjoy!



