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Obtaining MODELLER and related
information

¢ MODELLER (9v8) web page
o http://www.salilab.org/modeller/

¢ Download Software (Linux/Windows/Mac/Solaris)
¢ HTML Manual
¢ Join Mailing List
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Using MODELLER

¢ No GUI' ®
& Controlled by command file ®®

< Script is written in PYTHON language ©
¢ You may know Python language is simple ©©




Using MODELLER

O INPUT:
¢ Target Sequence (FASTA/PIR format)
¢ Template Structure (PDB format)
¢ Python file
¢ OUTPUT:
¢ Target-Template Alignment
¢ Model in PDB format
¢ Other data

Thursday, September 23, 2010



Modeling of BLBP
Input

¢ Target: Brain lipid-binding protein (BLBP)
¢ BLBP sequence in PIR (MODELLER) format:

>P1 ;blbp
sequence :blbp

VDAFCATWKLTDSOQNFDEYMKALGVGFATRQVGNVTKPTVIISQEGGKVVIRTQCTFKNTEINFQLGEEFEETST DDRNCKSVV
RLDGDKLIHVQKWDGKETNCTREIKDGKMVVTLTFGDIVAVRCYEKA* :
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Modeling of BLBP
STEP 1: Align and sequences
Python script for target-template alignment

# Example for: alignment.align()

# This will read two sequences, align them, and write the alignment
# to a file:

log.verbose ()
env environ()

aln = alignment (env)

mdl model (env, file=' ")
aln.append model(mdl, align codes=' ")

aln.append(file="' , align codes=(" "))

# The asl.sim.mat similarity matrix is used by default:
aln.align(gap penalties 1d=(-600, -400))
aln.write(file='blbp-lhms.ali', alignment format='PIR')
aln.write(file='blbp-lhms.pap', alignment format='PAP')

Run by typing mod9v7 align.py in the directory where you have the python file.
MODELLER will produce a align. log file
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Modeling of BLBP
STEP 1: Align and sequences
Python script for target-template alignment

# Example for: alignment.align()

# This will read two sequences, align them, and write the alignment
# to a file:

log. @)
env ()

aln (env)

mdl (env, file=' ")
aln. (mdl, align_ codes=' ")
aln. (file=' ', align_codes=(" "))

# The asl.sim.mat similarity matrix is used by default:

aln. (gap_penalties 1d=(-600, -400))

aln. (file='blbp-lhms.ali', alignment format='PIR')
'blbp-lhms.pap', alignment format=

Run by typing mod9v7 align.py in the directory where you have the python file.
MODELLER will produce a align. log file
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Modeling of BLBP
STEP 1: Align and sequences
Python script for target-template alignment

# Example for: alignment.align()

# This will read two sequences, align them, and write the alignment
# to a file:

log.verbose ()
env = environ()

aln = alignment (

mdl = model ( ;
aln.append model ( ")
aln.append( ="' 'y =(" "))

# The asl.sim.mat similarity matrix is used by default:
aln.align( =(-600, -400))

aln.write( 'blbp-lhms.ali’, "PIR')
aln.write( 'blbp-lhms.pap’,

Run by typing mod9v7 align.py in the directory where you have the python file.
MODELLER will produce a align. log file
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Modeling of BLBP
STEP 1: Align and sequences
Python script for target-template alignment

# Example for: alignment.align()

# This will read two sequences, align them, and write the alignment
# to a file:

log.verbose ()
env environ()

aln = alignment (env)

mdl model (env, file=' ")
aln.append model(mdl, align codes=' ")

aln.append(file="' , align codes=(" "))

# The asl.sim.mat similarity matrix is used by default:
aln.align(gap penalties 1d=(-600, -400))
aln.write(file='blbp-lhms.ali', alignment format='PIR')
aln.write(file="blbp-lhms.pap', alignment format='PAP')

Run by typing mod9v7 align.py in the directory where you have the python file.
MODELLER will produce a align. log file
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Modeling of BLBP
STEP 1: Align and sequences
Output

>P1;1lhms

structureX:lhms: 1 : : 131 : :undefined:undefined:-1.00:-1.00
VDAFLGTWKLVDSKNEFDDYMKSLGVGFATRQVASMTKPTTITIEKNGDILTLKTHSTFKNTEISFKLGVEFDETTA
DDRKVKSIVTLDGGKLVHLOKWDGQETTLVRELIDGKLILTLTHGTAVCTRTYEKE*

>P1 ;blbp

sequence :blbp: : : : : : 0.00: 0.00
VDAFCATWKLTDSONFDEYMKALGVGFATRQVGNVTKPTVIISQEGGKVVIRTQCTFKNTEINFQLGEEFEETST
DDRNCKSVVRLDGDKLIHVQKWDGKETNCTREIKDGKMVVTLTFGDIVAVRCYEKA*
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Modeling of BLBP
STEP 1: Align and sequences
Output

>P1;1lhms
structureX:lhms: 1 : : 131 : :undefined:undefined:-1.00:-1.00

VDAFLGTWKLVDSKNFDDYMKSLGVGFATRQVASMTKPTTIIEKNGDILTLKTHSTFKNTEISFKLGVEFDETTA
DDRKVKSIVTLDGGKLVHLOQKWDGQETTLVRELIDGKLILTLTHGTAVCTRTYEKE *

>P1 ;blbp

sequence :blbp: : : : : : 0.00: 0.00
VDAFCATWKLTDSQNFDEYMKALGVGFATRQVGNVTKPTVIISQEGGKVVIRTQCTFKNTEINFQLGEEFEETST
DDRNCKSVVRLDGDKLIHVQKWDGKETNCTREIKDGKMVVTLTFGDIVAVRCYEKA*
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Modeling of BLBP
STEP 1: Align and sequences
Output

_aln.pos 10 20 30 40 50 60
lhms VDAFLGTWKLVDSKNFDDYMKSLGVGFATRQVASMTKPTTITEKNGDILTLKTHSTFKNTEISFKLGV

blbp VDAFCATWKLTDSONFDEYMKALGVGFATRQVGNVTKPTVIISQEGGKVVIRTQCTFKNTEINFQLGE
consrvd **xkk  kkkk kk kkk kkk kkkkkkkkkk *kkk K*k * * kkkkkkk Kk Kkk

_aln.p 70 80 90 100 110 120 130
lhms EFDETTADDRKVKSIVTLDGGKLVHLOKWDGQETTLVRELIDGKLILTLTHGTAVCTRTYEKE

blbp EFEETSIDDRNCKSVVRLDGDKLIHVQKWDGKETNCTREIKDGKMVVTLTFGDIVAVRCYEKA
consrvd ** *xk Kkkk kk Kk kkk kk *x kkkkk ** *k  kkk *kkk * Kk Kk kk*k
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Modeling of BLBP
STEP 2: Model the structure using the
alignment from step 1.
Python script for model building

# Homology modelling by the automodel class

from modeller.automodel import * # Load the automodel class
log.verbose () # request verbose output

env = environ() # create a new MODELLER environment

# directories for input atom files
env.io.atom_files directory = '

a = automodel (env,
alnfile = # alignment filename
knowns # codes of the templates
sequence ) # code of the target
a.starting model= # index of the first model
a.ending model = # index of the last model
# (determines how many models to calculate)
# do the actual homology modelling

Run by typing mod9v7 model.py in the directory where you have the python file.
MODELLER will produce a model . log file
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Modeling of BLBP
STEP 2: Model the structure using the
alignment from step 1.
Python script for model building

# Homology modelling by the automodel class

from modeller.automodel import * # Load the automodel class

log. () # request verbose output

env = () # create a new MODELLER environment

# directories for input atom files
env.io.atom_files directory = '

a = (env,
alnfile = # alignment filename
knowns # codes of the templates
sequence ) # code of the target
.starting model= # index of the first model
.ending model = # index of the last model
# (determines how many models to calculate)
# do the actual homology modelling

Run by typing mod9v7 model.py in the directory where you have the python file.
MODELLER will produce a model . log file
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Modeling of BLBP
STEP 2: Model the structure using the
alignment from step 1.
Python script for model building

# Homology modelling by the automodel class

from modeller.automodel import * # Load the automodel class
log.verbose () # request verbose output

env = environ() # create a new MODELLER environment

# directories for input atom files
env.

= automodel (
# alignment filename

# codes of the templates
# code of the target
# index of the first model
# index of the last model
# (determines how many models to calculate)
# do the actual homology modelling

Run by typing mod9v7 model.py in the directory where you have the python file.
MODELLER will produce a model . log file
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Modeling of BLBP
STEP 2: Model the structure using the
alignment from step 1.
Python script for model building

http://www.cgl.ucsf.edu/chimera/

http://www.openrasmol.org

http://pymol.sourceforge.net/

Model file 2>
blbp.B99990001.pdb

Thursday, September 23, 2010


http://www.cgl.ucsf.edu/chimera/
http://www.cgl.ucsf.edu/chimera/
http://www.openrasmol.org
http://www.openrasmol.org
http://www.expasy.org/spdbv/
http://www.expasy.org/spdbv/

http://www.salilab.org/modeller/tutorial/
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Tutorial
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Modeller

Program for Comparative Protein
Structure Modelling by Satisfaction
of Spatial Restraints

About MODELLER

MODELLER News

Download & Installation

Release Notes
Data file downloads

Registration

Accelrys licensing

Discussion Forum

Subscribe
Browse archives
Search archives

Documentation

FAQ
Tutorial
Online manual

v

Tutorial

MODELLER is used for homology or comparative modeling of protein three-dimensional structures. The user provides
an alignment of a sequence to be modeled with known related structures and MODELLER automatically calculates a
model containing all non-hydrogen atoms.

This web site presents a tutorial for the use of MODELLER 8v2 or newer (for older versions of MODELLER, use the old
MODELLER 7v7 tutorial). There are 5 modeling examples that the user can follow:

1. Basic Modeling. Model a sequence with high identity to a template.
This exercise introduces the use of MODELLER in a simple case where the template selection and target-
template alignments are not a problem.

2. Advanced Modeling. Model a sequence based on multiple templates and bound to a ligand.
This exercise introduces the use of multiple templates, ligands and loop refinement in the process of model -

building with MODELLER.

AR AN AR T LY
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MODWEB

http://salilab.org/modweb

ModWeb Server

& https: / /modbase.compbio.ucsf.edu/scgi/modweb.cgi

A ModWeb Server

+ Sali Lab Home + ModWeb « ModlLoop + ModBase - IMP - ModPipe + LS-SNP -

Help  User Login B f

News:

New Chimera - Modeller
Module for interactive
modeling!

¢ In Chimera's daily build
starting Sept 15, 2010

Additional functionality for
registered users:

e Template based
modeling

e Access to all user's
ModWeb datasets

« Email notification for
User's ModBase
updates

Developers:

Eswar Narayanan
Ursula Pieper
Ben Webb

Acknowledgements:

David Eramian

Mallur S. Madhusudhan
Marc A. Marti-Renom
Min-Yi Shen

Andrej Sali

m

Contact News Current ModWeb queve  ModWeb Home

ModWeb: A Server for Protein Structure Modeling
Welcome to the new ModWeb (old version)

General information g

Name
Email address

Modeller license key

(Not necessary for ModBase updates)

Dataset name (optional)

Availability
Input data

Input protein sequences @

or upload sequences file g
(FASTA Format)

Model selection criteria
Other options

# Add to academic dataset

( Calculate Models ) ( Reset )

C

[ Choose File ) no file selected

( Calculate Models ) (Reset )

™ Best scoring model
| Very Fast

™ Longest well scoring model
# Upload models to ModBase

<« >l
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MODBASE

http://salilab.org/modbase

Model Details
Search Page
" M Home User Login ModBase Search Page ModWeb Modelling Server Help
Home User Login ModBase Search Page ModWeb Modelling Server Help Current Logins {
ASE Currest Logins
Database of Comparative Protein Structure Models Sequence Information
E Welcome to ModBase, a database of three-dimensional protein models calculated by comparative modeling. Primasy Database Link & P43 (KI254
s (Old ModBase Interface) Oeganism @ Moo sapens
Annctation Kiler coll immmunogiobulindite recopitr 2884 procursor (M class o nk Ol recepion (natueal kiler
AS0Cimed s cript §) (nkal-8)ce (P58 natural killee coll recepior clone ¢-34) (PSS rk
Sequence Length 04

General Information

Statistics ModBase search form Search |
Perform action on this model § : [ Seaciooe |

n ol Search type B | Moce\ Detaut Di type @ [Wiodel Detal (graghcal
000 Letaun) - . Wl (Qr ca) = .
il arch type & spiay type = Soquence Mose Covense 0| [ 1)

Model Information

Sequence Identity 80 00%

Authors and
Acknowledgements All available datasets are selected U Select specific datased(s) E-Value 20-43
Publicats T

ublications Target Region 27.221
Todo List Protein Length a0

Search by properties Template PDB =
Related Resources Property & | ALL - I Cads
Template Region 6200
Note: Organism & [ALL = o Dataset snpruman?

&Dﬁcggxs Fillered models for current sequence (Show sl models )
Meels, not expererantaly Advanced search
detormined structures. The o*
models may contan v

Signiic ant orrors,

Cross-references

Sequence Overview

I Q8G8A6 hypothetical protein Pseudomonas aeruqinosa 3738
: ™ Q8GIW1 hypothetical protein Escherichia coli 1140

Teqld . : Streptococcus pneumoniae. Streptococcus pneumoniae

== knl - I~ Qscye2 hypothetical protein spr1965 76 1038
Model Overview
oP% @ QBGBCT hypothetical protein W 4996 2089-2158 70 37.00 7e-14 1.00 1dnyA  8-78
3.;{~ Q@ |~ Q8GBC7 hypothetical protein ge .msa”a 4996 492-1017 526 36.00 1e-82 1.00 lamuA 19-529
it

%&‘.‘~ Q@ |- Q8GAWI1 hypothetical protein Escherichia coli 1140 349-1135 787 3500 O 1.00 1r9dA 6-783

Pieper et al. (2004) Nucleic Acids Research 32, D217-D222
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comparative modeling NMR, X-RAY
% SEQUENCE IDENTITY

threading

de novo prediction

“take home” message

100

insignificant sequence similarity
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APPLICATIONS

studying catalytic
mechanism

designing and improving
ligands

docking of macromolecules,

prediction of protein partners

virtual screening and
docking of small ligands

defining antibody epitopes

molecular replacement in
X-ray crystallography

designing chimeras, stable,
crystallizable variants

refining NMR structures

fitting into low-resolution
olectron density

finding functional sites by
3D motif searching

structure from sparse
experimental restraints

annotating function by
fold assignment

establishing
relationships

20

D. Baker & A. Sali. Science 294, 93, 2001.
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