COMPUTATIONAL CHEMISTRY III

Installation of Gromacs, Packmole, VMD and Chemira
After studying this chapter, you will be able to

1) Install gromacs software on a linux/unix operating system
2) Install softwares such as packmole, VMD, Chemira, Avogadro and Xmgrace.
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Introduction

Gromacs 1s a versatile tool to study the dynamics of biochemical molecules like proteins, lipids
and nucleic acids. It is also used to simulate ionic liquids, mixtures of polar solvents and solution
of 1on pairs in mixture of polar and non-polar solvents. Gromacs software i1s GNU pubic license
free software. You may download it from http://www.gromacs.org

You can install gromacs on linux, unix and Windows operating systems.

Installation process for Linux operating system: First of all you have to install C and fortran
compilers on your machine. After that, you have to install fftw3 library (you can download it
from http://www.fftw.org.). Then, you have to use following commands to install gromacs:

Step 1: first of all, you have to download gromacs-4.5.x.tar.gz file (whatever version you want:
for example 4.5.1 or 4.5.2 or 4.5.3 or 4.5.4 or 4.5.5, etc) from http://www.gromacs.org. After
that, you have to copy it in /home/userdirectory.

Step 2: In this step, you have to untarr the file gromacs-4.5.x.tar.gz by using following
command:

{Type}tar —zxvigromacs-4.5.x.tar.gz to extract the file to the current directory. After that type,

cd gromacs-4.5.x

Now, you will reach in gromacs-4.5-x directory.Then, you have make one new directory in
which you want to install gromacs like gro4.5.x for which you have to type mkdir gro4.5.x.

Now you can install gromacs by using the following steps

Step 3: ./configure --with-fftw3 --prefix=/home/userdirectory/gromacs-4.5.x/gro4.5.x --disable-
shared —without-x —disable-threads

Step 4: make

Step 5: make mstall
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After installation it will show that gromacs is successfully installed in directory gro4.5.x.

Generation of Initial configuration:

The mitial configuration of system to be stimulated can be generated with the help of the
software, packmole. Packmole is free software. You can download it from

http://www.ime.unicamp.br/~martinez/packmol

If argon liquid is the system, then you need a pdb (protein data bank) file of a single argon atom.
With the help of this pdb file you can generate the pdb file of liquid argon atoms containing a

large number of argon atoms. For more details, you may please see the user guide of packmole.

Installation of Chemira Software

You can install Chemira software in Windows. The .exe file of chemira is available at

http://www.cgl.ucsf.edu/chimera/download.html. You get the following menu after clicking on

the previous link.
Galleries
mage Gallery o See ihe release notes for a list of new features and _omer_ information.
P— o For more fecent changes. use the snapshot and daily bulds; they are ess tested but usually reliabi.
— Pltf Installe, Size, and Check Date Note
Related Databases and atrorm nstalier, size, an CKSUm ]
Software chimera-1 6.2-win32 exe Insiructions
Citing Chimera Microsoft Windows |52 7633840 bes Q6,1 mentaton
MD5 2012 —
fonetls S0 IO BaST el Rans on Windows XF, Visia,and .
chimera-1.6.2-winf4 exe '
Microsoft Windows  (size 78710582 bytes Jul 06, .
" MOE 201 Documentation
b57SacSccab3Bebs 1 1bEBeddacs Runs on Windows 7
chimera-1.6.2-mac.dmg Instructions
Mac 0S X Size: 91TAEAT bytes Jul06, | Documentation
MDS 2012 Runs on Mac 05 X 10.5,10.6 and 10.7 (Leopard, Snow Leopard and Lion, PPC
26babic cbeefTbda3952530216045430 and Intel).
chimera-1.6.2-mact4.dmg o Instructions
MacOSXo4ni |32 T3 |
A248069605493bH233 1hed 02586 Runs on Mac 05 X 10.6 and 10.7(Snow Leopard and Lion, PPC and Inef)
chimera-1.6.2-linux.bin Instructions
Linux aﬁz E33372 btes ;glgﬁ, Documentation
15228 TE eSO I3TEBRTOTIL2ED Compiled on Debian 4 (etch).
chimera-1.6.2-inux_x86 64 bin W Instructions
Linux 64-bit a'ég 33003984 bytes 2312 " | Documentation
80207hchede ThabaBd0903abbe524 Compiled on Red Hat Enterprise Linux Server release 5
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First you have to download chimera-1.6.2-win32.exe file, then run this file. Using this software,
you can generate the protein data bank (pdb) files of small molecules like MeOH, DMSO, EtOH

and any protein molecule. You can also generate chains of amino acid molecules which can be

used to generate topology files of these molecules.

Installation of Avogadro Software

The Avogadro software can be installed in Windows. You can get the .exe file of Avogadro at
http://avogadro.en.softonic.conv. If you will click on this link, you will get the following menu.

Downloads | OnSoftware Blog | Softonic Answers 4IERE Login | |

4 Softonic in your language

years SAFE DOWNLOADS AND EXPERT

6 softonic S

enjoy softwarel

Mac Web Apps iPhone Android More ¥

»

India’s No.1"place to
Cars Mobiles Sell, Buy, Rent or Find * "'\u ,’kr
Property Laptops m www.quikr.com
‘ Windows > Science & education software > Physics & Chemistry > Avogadro
Avoquro Q4 | wiweet Huke

Free Download §

ed

Safe download

Click on free download and when downloading is completed, install it. Avogadro is used to open the pdb
file of any molecule and see the structure of molecule. Here we are showing below,a few dimethyl
sulfoxide and methanol molecules around an ion pair of Na” and CI.
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Installation of Visual Molecular Dynamics (VMD)

The VMD software also can be installed in Windows. The .exe file of VMD is available at
http://www.ks.uiuc.edu/Research/vimd/. First you have to click on the previous link. Then, the following
menu will come

NI CENTER FOR MACROMOLECULAR MODELING & BIOINFORMATICS  UNIVERSITY OF ILLINOIS AT URBANA CHAMPAIGH

THEORETICAL and COMPUTATIONAL
BiorHysics Group

Home Research Publications Software Instruction News Galleries Facilities About Us
~ VMD
Overview isvabMolecular Dynamics
Publications
VMDis a i program for di ing, g. and yzing large systems using 3-D graphics and built-in scripting. VMD supports computers running MacOS X,
Research Unix, or Windows, s distributed free of charge, and includes source code.

. et
Software
T cular

£
» NAMD Molecular
Oynamios Simolator Spotlight A2
b e a
st VMD can load and display volumetric data sets, including electron density maps, electron orbitals, potential maps, and vanous types of user-generated
¥ D Sarvioe S volumetnc data. The VMD plugin library contains support for a large number of volumetric file formats. Users can also import their own data file formats by 4
b Sirwctoral Biology writing their own loader scripts using the “mol volume" command. Volumetric data can be rendered using " or f3 each of
Software Database which prondes several geometnic rendering styles for viewing the data, varying isolevels, shce plane position, etc. ‘
’ 'F.:vl-mmmw Other Spotlights
Outreach

Then go to software/VMD/download then click on the link, when you will see the menu
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NiH CENTER FOR MACROMOLECULAR MODELING & BIOINFORMATICS  UNIVERSITY OF ILLINGIS AT URBANA-CHAMPRIGH

THEORETICAL and COMPUTATIONAL

Broruysics Grour

Home Research Publications Software Instruction News Galleries Facilities About Us
Home Software Downloads
Overnew
- Download VMD:
Publications
Research VMD is a molecular ization program for displaying, animating, and ing large biomalecular systems using 3-D graphics and built-in scripting. Visit the VMD website for complate information and

‘documentation.

m Selecting an archive below will lead to a user registration and login page. Your download will continue after you have registered or logged in

» HAMD
» VMD

Version 1.9.1 (2012-02-04) Platforms:
b GPU Computing

} BioCoRE We recommend that all users upgrade to VMD 1.9.1
» MDFF
¥ Other « Source Code
* LINUX OpenGL, CUDA (Limux {32-bit. RHEL4 or later) with CUDA)
Outreach » LINUX_64 OpenGL, CUDA (Linux (64-bit IntellAMD xB6) with CUDA)

o LINUX PPCE4 Text-mode (Linux PowerPC (64-bit) Text-mode)

« MacOS X OpenGL, CUDA (32-bit Intel x86) (Apple MacOS-X 10.5 x or later with CUDA}
* MacO5 X OpenGL (32-bit Intel xB8) (Apple MacOS-X 10.5.x ar later)

* MacO5 X OpenGL (PowerPC) (Apple MacOS-X 10.4.7 or later)

» SOLARISXBE_64 OpenGL (Sun Solaris 10 (64-bit x86) with OpenGL)

« Windows OpenGL, CUDA (Windows XP/Vista/7 {32-bit) with OpenGL and CUDA)

* Windows OpenGL (Microsoft Windows XP/Vista/T (32-bit) using OpenGL)

. i VMD builds builds for MacOS X)

After that click on Windows OpenGL (Microsoft Windows XP/Vista/7 (32-bit) using OpenGL).
It will ask username and password. For new users, there is a registration option. Register there
and then again login and then download and install. VMD is used to view the trajectories of your
simulated systems. You can open any file of format .pdb, .gro, etc. Here we are going to open a

pdb file of exo-norbornyl chloride in water. First you have to click on VMD icon present on your
desktop when you will see the menu:
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[1VMD Main =

File Molecule Graphics

Display Mouse Extensions Help

ID T A D F Molecule Atoms Frames Vol

b ]
4| zoom ™

ILoop vI step 4} 1

speed

Now go to file— new molecule— then you see the menu
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® ' Molecule File Browser == |_"$-3-]
Load files for: [New Molecule |
Filename: || Browse...

| Determine file type:
IAutomatically ﬂ Load

-

Now browse the input .pdb of your system then load it and after loading you will see your
system in VMD.
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Summary
In this chapter, you have been introduced to

1) Installation of gromacs software on a linux/unix operating system
2) Installation of softwares such as packmole, VMD, Chemira, Avogadro and Xmgrace.

Exercise:

Install gromacs, packmole and Xmgracesoftwares in your computer,

pg. 8






