





Theinput are:

— Protein Data Bank (PDB) atom files of known
protein structures;

— their alignment with the target sequence to be
model ed.

The output iIsamode for the target that includes all
non-hydrogen atoms.

« MODELLER can calculate sequence and structure
alignments, however, it Is better to prepare the
alignment carefully by other means.
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The Atom Files

Protein Data Bank atom files with coordinates for the
template structures.

Each atom file is named code.atm (or code.pdb)
where code Is a short protein code, preferably the
PDB code; for example, Peptococcus aerogenes
ferredoxin would be in afile 1fdx.atm.

The code must be used as that protein's identifier
throughout the modeling.

The atom sets do not have to be superposed by the
user before comparative modeling is done.
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Significantly different structures homologous in sequence to
the target one should be used.

However, it isnot always best to use all related 3D structures
as templates because the objective function may become too
rugged ( six templates is alarge number of templates).

If two relatively ssimilar templates have been solved at a high
and low resolution; use only the high resolution template.

Other factors to be considered in the selection of templates:
ligands bound to the template and/or target; template structure
from NMR or X-Ray crystallography.




* One of the formats for the alignment fileisrelated to the PIR
database format; thisis the preferred format for comparative
modeling:

C, A sanple alignnent in the PIR format; used in tutorial
>P1: 5f d1

structureX: 5fdl:1 : :106 : :ferredoxin: Azotobacter vinelandii: 1.90: 0.19

AFVWTDNCI KCKYTDCVEVCPVDCFYEGPNFLVI HPDECI DCALCEPECPAQAI FSED

EVPEDMOEFI QLNAELAEVWPNI TEKKDPL PDAEDWDGVKGEKLQHLER®
>P1; 1f dx
sequence: 1fdx:1 : :54 : :ferredoxin: Peptococcus aerogenes: 2.00:-1.00

AYVI NDSG - | ACGACKPECPVNI | QGS- - 1 YAI DADSCI DCGSCASVCPVGAPNPED




The script file contains commands for MODELLER, in the TOP language.

A sample script file that generates a model of sequence 1fdx from the structure of 5fdl
# Homology modelling by the MODELLER TOP routine 'mode!'.

INCLUDE # Include the predefined TOP routines
SETOUTPUT CONTROL=11111 # uncomment to produce alarge log file
#SET OUTPUT_CONTROL =11110  #writerea_output, notes, warnings, errors, dynmem
SET ALNFILE ="alignment.ali' # alignment filename
SET KNOWNS = '5fd1 # codes of the templates
SET SEQUENCE = '1fdx’ # code of the target
SET ATOM FILES DIRECTORY ="/.../atom files # directories for input atom files
SET STARTING_MODEL=1 # index of the first model
SET ENDING_MODEL =1 # index of the last model

# (determines how many

# models to calculate)
CALL ROUTINE = "'modédl’ # do homology modelling




How Is the alignment used by MODELLER?

* For the aligned regions, MODELLER tries to derive a 3D
model for the target sequence that is as close to the
template structure as possible, while also satisfying
stereochemical restraints (i.e., bond lengths, angles).

e For the inserted regions, which do not have any eguivalent
segments in any of the templates, are modeled in the context
of the whole molecule, but using their sequence alone.

 Thus, when a user aligns a target residue with a template
residue, he is telling MODELLER to treat the aligned
residues as structurally equivalent,
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|mportant stage to improve the model significantly:

* It mostly involves visual inspection of the superposed
(experimental) structures on a graphics terminal.

The am isto study the family fold, to establish the relationships
between various members of the family, and to determine
which regions are conserved and which arevariable.

For example, remove gaps from inside a-helical segments or
b-strands; gaps should be moved into those exposed regions
showing large variations in the family of known structures and
to thetips of loops.




Torun MODEL L ER with the script file model-
default.top, execute the following command:

C:\mod6v2bin\mod.bat model-default.top 1>>model -default.log 2>>err
(or mymod.bat model -default)

In Unix systems. mod model-default




A number of intermediary files are created as the program
proceeds. After afew seconds, the final 1fdx model iswritten to
file 1fdx.B99990001.

Examine the model-default.log file for information about the
run.

One should always check the output of the CHECK_ALIGNMENT

command by searching for chkaln'.

Also, check for warning and error messages by searching for
" W>'and® E>', respectively.

There should be no error messages.
War ning messages that can usually be ignored.







Seguence that we want to model: 1fdx

« AYVINDSCIACGACKPECPVNIIQGSIYAIDADS
CIDCGSCASVCPVGAPNPED

Seguence of the homologous structure 5fd1

« AFVVTDNCIKCKY TDCVEVCPVDCFYEGPNFL
VIHPDECIDCAL CEPECPAQAIFSEDEVPEDM QE
FIQLNAELAEVWPNITEKKDPLPDAEDWDGVK
GKLQHLER




3 Blast 2 Sequences - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help

@ Back v &3 ~ [x] [2] & U search <l Favorites & Media @|@- s B -0 9 %

Address |@ hktp: f fvwams ncki, nlm, nib, goviblastfbl2seq/blz , html

BLAST 2 SEQUENCES

This tool produces the alignment of two given sequences using B AST engine for local aligrnment.
The stand-alone executable for blasting two segquences (hlZseq) can be retrieved from HCRI fip site
Reference: Tatiana & . Tatusowva, Thomas L. Mladden (1999, "Blast 2 sequences - a new tool for comparing protein and nacleotide sequences", FEWLS Mdicrobiol Lett. 174:247-250

blastp  * Watriz| BLOSUMEGZ ~

Farameters uged it BLAZTH program only:

Reward for a mtc}l:l:ll’enalty fora m.ismau:]l:l:l

[ Use Mega BLAST Strand option | Not Applicable |

Open gap and extension gap penalties

Begquence 1

or seg N FASTA format from:| 0

=1fdx
ATV INDECTACGACKPECPVNIIOGSIYAIDADSCIDCGICASVCPFVEAFNFED

Begquence 2 Enter acceaat |[ Browse...

Te in FASTA format from:|0

=5fdl
AFVVTDHNC IKCEY TDCVEVCPVDCF YEGPNF LYV IHFDECIDCALCEFECFAQATFSEDE
UPEDMOEF IQOLMNAELAEVWPFNITEEEDPLPDAED WD GVEGELQHLER

[Align][ Clear Input ]

Comments and suggestions fo blast help @pcbi nlmwih gov




< Blast Result - Microsoft Internet Explorer,

File Edit View Favorites Tools  Help

) Back ~ ) € [ «» JOsearch <7 Favorites @ Media £ v D »

Address 2;']http:,f,fwww.ncbi.nlm.nih.gov,l'blast,l’blZseq,l’wblastZ.cgi? w EGD Links **

NCBI Blast 2 Sequences results

PubMed = (=

1]

Structure

P

BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.23 [Apr-24-2002]

Matrix | BLOSUMBZ Zap opef 11 Zap extension: 1
x_dropoff: a0 expect:1D-DDD[ wordsize: |3 Filter

Sequence 1 1c]|1fdx Length 54 (1 .54
Sequence 2 1c]5fd]l Length 106 (1 .. 106)

IR B
e

HNOTE:The statistice (hitecore and expect walue) iz caleulated bazed on the size of nr database

SGcore = 40.5 bits (94), Expect = 0.002
Identities = Z2/58 (37%), Pozitiwves = 27/58 (45%), Gaps = 4/58 (6%)

Querw: 1 AYVINDSCIACGA--CEPECPVNIIQG--SIVAIDADSCIDCGSCASVCPVEAPNPED 54
A&+¥+ DHCI C C CPV+ + I o CcIpCc C CP & ELD
Sbjct: 1 AFVVIDNCIECEYIDCVEVCPVDCFYEGPNFLVIHPDECIDCALCEPECPAQATFSED 58

0.04 user secs. 0.02 s¥s3. sSecs 0.06 total secs.

H

K
0.0410

H
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CB¢* Generating an alignment:

SU result of BLASTing the two sequences CTC -



From BLAST
Query: 1 AYVI NDSCl ACGA- - CKPECPVNI | QG - SI YAI DADSCI DCGSCASVCPVGAPNPED 54

Shjct: 1 AFVVTDNCI KCKYTDCVEVCPVDCFYEGPNFLVI HPDECI DCALCEPECPAQAI FSED 58

To PIR

C, A sanple alignment in the PIR format; used in tutorial
>P1; 5fd1
struct ureX: 5fdl. f erredoxi n. Azot obacter vinelandii. 1.90.
,CA)\F%/?/'I'DI\KZI KCKYTDCVEVCPVDCFYEGPNFLVI HPDECI DCAL CEPECPAQAI FSEDEVPEDMQEFI QLNAELA
EVWPNI TEKKDPLPDAEDV\DGVKG(LQ—ILER*

>P1; 1f dx

sequence: 1fdx © 1 o 154 : I ferredoxin: Peptococcus aerogenes. 2.00. -1.00
AYVI NDSC- - | ACGACKPECPVNI | QGS- - | YAI DADSCI DCGSCASVCPVGAPNPED-




