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Introduction
Clustal Omega is the latest addition to the Clustal family. It offers a significant increase in scalability over
previous versions, allowing hundreds of thousands of sequences to be aligned in only a few hours. It will also
make use of multiple processors, where present. In addition, the quality of alignments is superior to previous
versions, as measured by a range of popular benchmarks.

Please note that Clustal Omega is currently a command line-only tool, and is only suitable for aligning
protein sequences, not DNA or RNA.

A full description of the algorithms used by Clustal Omega is available in the Molecular Systems Biology paper
Fast, scalable generation of high-quality protein multiple sequence alignments using Clustal Omega.

Webservers
Clustal Omega can be run online at the following websites (this list will expand in the coming months).

Please that webservers may have limitations on maximum alignment size not present in the standalone version.

EBI web server
Mobyle@Pasteur

Download Clustal Omega (1.0.3)
Source code

Download source code (.tar.gz)

Installation instructions are available in the INSTALL file, once the archive is extracted. This release is intended
for use with UNIX systems. Installation on Macs is also possible. Windows users should download the binary
release below.

Precompiled binaries

11/9/24, 1:51 PM Clustal Omega - fast, accurate, scalable multiple sequence alignment for proteins

https://web.archive.org/web/20111022151531/http:/www.clustal.org/omega/ 1/3
Petitioner Merck, Ex. 1065, p. 1

https://web.archive.org/web/20111022151531/http://www.ucd.ie/
https://web.archive.org/web/20111022151531/http://www.ucd.ie/
https://web.archive.org/web/20111022151531/http://www.clustal.org/
https://web.archive.org/web/20111022151531/http://www.clustal.org/
https://web.archive.org/web/20111022151531/http://www.nature.com/msb/journal/v7/n1/full/msb201175.html
https://web.archive.org/web/20111022151531/http://www.nature.com/msb/journal/v7/n1/full/msb201175.html
https://web.archive.org/web/20111022151531/http://www.ebi.ac.uk/Tools/msa/clustalo/
https://web.archive.org/web/20111022151531/http://www.ebi.ac.uk/Tools/msa/clustalo/
https://web.archive.org/web/20111022151531/http://mobyle.pasteur.fr/cgi-bin/portal.py#forms::clustalO-multialign
https://web.archive.org/web/20111022151531/http://mobyle.pasteur.fr/cgi-bin/portal.py#forms::clustalO-multialign
https://web.archive.org/web/20111022151531/http:/www.clustal.org/omega/clustal-omega-1.0.3.tar.gz
https://web.archive.org/web/20111022151531/http:/www.clustal.org/omega/clustal-omega-1.0.3.tar.gz
https://web.archive.org/web/20111022151531/http:/www.clustal.org/omega/INSTALL
https://web.archive.org/web/20111022151531/http:/www.clustal.org/omega/INSTALL


Download Windows zip file
Download standalone 64-bit Linux binary
Download standalone 32-bit Linux binary
Download standalone 64-bit FreeBSD binary
Download standalone 32-bit FreeBSD binary
Download standalone Mac binary (PowerPC/64-bit Intel)

Windows users should extract the zip file and read the enclosed INSTALL.txt. UNIX and Mac users should
rename the downloaded file to clustalo and place in the location of their choice. This file may need to be made
executable e.g.: chmod u+x clustalo

Distributions

A Clustal Omega package is available for Gentoo Linux. A SlackBuilds package is also available for Slackware.
A wrapper is available for EMBOSS.

Documentation
Help

Once you have installed Clustal Omega, type clustalo --help at a command prompt to see a brief overview of all
options. A more comprehensive description is available in the README file.

API
The core functions of Clustal Omega are contained in a UNIX library (libclustalo) which can be used directly by
other programs. The API for using libclustalo is automatically generated using Doxygen.

Citing Clustal

Sievers F, Wilm A, Dineen DG, Gibson TJ, Karplus K, Li W, Lopez R, McWilliam H, Remmert M, Söding J,
Thompson JD, Higgins DG (2011). Fast, scalable generation of high-quality protein multiple sequence
alignments using Clustal Omega. Mol Syst Biol 7.

Contact / Bug reports
Clustal is currently maintained at the Conway Institute UCD Dublin by Des Higgins, Fabian Sievers, David
Dineen, and Andreas Wilm. You can reach us at clustalw@ucd.ie

View ChangeLog
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2011-09-07  ·  Clustal Omega paper published in Molecular Systems Biology.

2011-09-07  ·  Version 1.0.3 released.

2011-06-23  ·  Version 1.0.2 released.

2011-06-20  ·  Version 1.0.1 released.

2011-06-16  ·  Version 1.0 released.
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CLUSTAL-OMEGA is a general purpose multiple sequence alignment program
for proteins.

INTRODUCTION

Clustal-Omega is a general purpose multiple sequence alignment (MSA)
program for proteins. It produces high quality MSAs and is capable of
handling data-sets of hundreds of thousands of sequences in reasonable
time.

In default mode, users give a file of sequences to be aligned and
these are clustered to produce a guide tree and this is used to guide
a "progressive alignment" of the sequences.  There are also facilities
for aligning existing alignments to each other, aligning a sequence to
an alignment and for using a hidden Markov model (HMM) to help guide
an alignment of new sequences that are homologous to the sequences
used to make the HMM.  This latter procedure is referred to as
"external profile alignment" or EPA.

Clustal-Omega uses HMMs for the alignment engine, based on the HHalign
package from Johannes Soeding [1]. Guide trees are made using an
enhanced version of mBed [2] which can cluster very large numbers of
sequences in O(N*log(N)) time. Multiple alignment then proceeds by
aligning larger and larger alignments using HHalign, following the
clustering given by the guide tree.

In its current form Clustal-Omega can only align protein sequences but
not DNA/RNA sequences. It is envisioned that DNA/RNA will become
available in a future version.

SEQUENCE INPUT:

-i, --in, --infile={<file>,-}
Multiple sequence input file (- for stdin)

--hmm-in=<file>
HMM input files

--dealign
Dealign input sequences

--profile1, --p1=<file>
Pre-aligned multiple sequence file (aligned columns will be kept fixed)

--profile2, --p2=<file>
Pre-aligned multiple sequence file (aligned columns will be kept fixed)

For sequence and profile input Clustal-Omega uses the Squid library
from Sean Eddy [3].

Clustal-Omega accepts 3 types of sequence input: (i) a sequence file
with un-aligned or aligned sequences, (ii) profiles (a multiple
alignment in a file) of aligned sequences, (iii) a HMM. Valid
combinations of the above are:
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(a) one file with un-aligned or aligned sequences (i); the sequences
    will be aligned, and the alignment will be written out. For this
    mode use the -i flag. If the sequences are aligned (all sequences
    have the same length and at least one sequence has at least one
    gap), then the alignment is turned into a HMM, the sequences are
    de-aligned and the now un-aligned sequences are aligned using the
    HMM as an External Profile for External Profile Alignment (EPA).
    If no EPA is desired use the --dealign flag.

    Use the above option to make a multiple alignment from a set of
    sequences. A sequence file must contain more than one sequence (at
    least two sequences).

(b) two profiles (ii)+(ii); the columns in each profile will be kept
    fixed and the alignment of the two profiles will be written
    out. Use the --p1 and --p2 flags for this mode.

    Use this option to align two alignments (profiles) together.

(c) one file with un/aligned sequences (i) and one profile (ii); the
    profile is converted into a HMM and the un-aligned sequences will
    be multiply aligned (using the HMM background information) to form
    a profile; this constructed profile is aligned with the input
    profile; the columns in each profile (the original one and the one
    created from the un-aligned sequences) will be kept fixed and the
    alignment of the two profiles will be written out. Use the -i flag
    in conjunction with the --p1 flag for this mode.
      The un/aligned sequences file (i) must contain at least two
    sequences. If a single sequence has to be aligned with a profile
    the profile-profile option (b) has to be used.

    Use the above option to add new sequences to an existing
    alignment.

(d) one file with un-aligned sequences (i) and one HMM (iii); the
    un-aligned sequences will be aligned to form a profile, using the
    HMM as an External Profile. So far only one HMM can be input and
    only HMMer2 and HMMer3 formats are allowed. The alignment will be
    written out; the HMM information is discarded. As, at the moment,
    only one HMM can be used, no HMM is produced if the sequences are
    already aligned. Use the -i flag in conjunction with the --hmm-in
    flag for this mode. Multiple HMMs can be inputted, however, in the
    current version all but the first HMM will be ignored.

    Use this option to make a new multiple alignment of sequences from
    the input file and use the HMM as a guide (EPA).

Invalid combinations of the above are:

(v) an un/aligned sequence file containing just one sequence (i)

(w) an un/aligned sequence file containing just one sequence and a profile
    (i)+(ii)

(x) an un/aligned sequence file containing just one sequence and a HMM
    (i)+(iii)

(y) two or more HMMs (iii)+(iii)+... cannot be aligned to one another.

(z) one profile (ii) cannot be aligned with a HMM (iii)

The following MSA file formats are allowed:
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    a2m=fasta, (vienna)
    clustal,
    msf,
    phylip,
    selex,
    stockholm

Prior to MSA, Clustal-Omega de-aligns all sequence input (i). However,
alignment information is automatically converted into a HMM and used
during MSA, unless the --dealign flag is specifically set.  Profiles
(ii) are not de-aligned.

The Clustal-Omega alignment engine can at the moment not process
DNA/RNA. If a sequence input file (i) or a profile (ii) is interpreted
as DNA/RNA the program will terminate during the file input stage.

CLUSTERING:

  --distmat-in=<file>
Pairwise distance matrix input file (skips distance computation)

  --distmat-out=<file>
Pairwise distance matrix output file

  --guidetree-in=<file>
Guide tree input file
(skips distance computation and guide tree clustering step)

  --guidetree-out=<file>
Guide tree output file

  --full
Use full distance matrix for guide-tree calculation (slow; mBed is default)

  --full-iter
Use full distance matrix for guide-tree calculation during iteration (mBed is default)

In order to produce a multiple alignment Clustal-Omega requires a
guide tree which defines the order in which sequences/profiles are
aligned. A guide tree in turn is constructed, based on a distance
matrix. Conventionally, this distance matrix is comprised of all the
pair-wise distances of the sequences. The distance measure
Clustal-Omega uses for pair-wise distances of un-aligned sequences is
the k-tuple measure [4], which was also implemented in Clustal 1.83
and ClustalW2 [5,6]. If the sequences inputted via -i are aligned
Clustal-Omega uses the Kimura-corrected pairwise aligned identities
[7]. The computational effort (time/memory) to calculate and store a
full distance matrix grows quadratically with the number of sequences.
Clustal-Omega can improve this scalability to N*log(N) by employing a
fast clustering algorithm called mBed [2]; this option is
automatically invoked (default). If a full distance matrix evaluation
is desired, then the --full flag has to be set. The mBed mode
calculates a reduced set of pair-wise distances. These distances are
used in a k-means algorithm, that clusters at most 100 sequences. For
each cluster a full distance matrix is calculated. No full distance
matrix (of all input sequences) is calculated in mBed mode. If there
are less than 100 sequences in the input, then in effect a full
distance matrix is calculated in mBed mode, however, no distance
matrix can be outputted (see below).
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Clustal-Omega uses Muscle's [8] fast UPGMA implementation to construct
its guide trees from the distance matrix. By default, the distance
matrix is used internally to construct the guide tree and is then
discarded. By specifying --distmat-out the internal distance matrix
can be written to file. This is only possible in --full mode. The
guide trees by default are used internally to guide the multiple
alignment and are then discarded. By specifying the --guidetree-out
option these internal guide trees can be written out to
file. Conversely, the distance calculation and/or guide tree building
stage can be skipped, by reading in a pre-calculated distance matrix
and/or pre-calculated guide tree. These options are invoked by
specifying the --distmat-in and/or --guidetree-in flags,
respectively. However, distance matrix reading is disabled in the
current version. By default, distance matrix and guide tree files are
not over-written, if a file with the specified name already exists. In
this case Clustal-Omega aborts during the command-line processing
stage. To force over-writing of already existing files use the --force
flag (see MISCELLANEOUS).  In mBed mode a full distance matrix cannot
be outputted, distance matrix output is only possible in --full mode.
mBed or --full distance mode do not affect the ability to write out
guide-trees.

Guide trees can be iterated to refine the alignment (see section
ITERATION). Clustal-Omega takes the alignment, that was produced
initially and constructs a new distance matrix from this alignment.
The distance measure used at this stage is the Kimura distance [7]. By
default, Clustal-Omega constructs a reduced distance matrix at this
stage using the mBed algorithm, which will then be used to create an
improved (iterated) new guide tree. To turn off mBed-like clustering
at this stage the --full-iter flag has to be set. While Kimura
distances in general are much faster to calculate than k-tuple
distances, time and memory requirements still scale quadratically with
the number of sequences and --full-iter clustering should only be
considered for smaller cases (<< 10,000 sequences).

ALIGNMENT OUTPUT:

  -o, --out, --outfile={file,-} Multiple sequence alignment output file (default: stdout)

  --outfmt={a2m=fa[sta],clu[stal],msf,phy[lip],selex,st[ockholm],vie[nna]} MSA output file format 
(default: fasta)

By default Clustal-Omega writes its results (alignments) to stdout. An
output file can be specified with the -o flag. Output to stdout is not
possible in verbose mode (-v, see MISCELLANEOUS) as verbose/debugging
messages would interfere with the alignment output.  By default,
alignment files are not over-written, if a file with the specified
name already exists. In this case Clustal-Omega aborts during the
command-line processing stage. To force over-writing of already
existing files use the --force flag (see MISCELLANEOUS).

Clustal-Omega can output alignments in various formats by setting the
--outfmt flag:

  * for Fasta format set: --outfmt=a2m  or  --outfmt=fa  or  --outfmt=fasta

  * for Clustal format set: --outfmt=clu  or  --outfmt=clustal

  * for Msf format: set --outfmt= msf

  * for Phylip format set: --outfmt=phy  or  --outfmt=phylip
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  * for Selex format set: --outfmt=selex

  * for Stockholm format set: --outfmt=st  or  --outfmt=stockholm

  * for Vienna format set: --outfmt=vie  or  --outfmt=vienna

ITERATION:

  --iterations, --iter=<n>  Number of (combined guide tree/HMM) iterations

  --max-guidetree-iterations=<n> Maximum guide tree iterations

  --max-hmm-iterations=<n>  Maximum number of HMM iterations

By default, Clustal-Omega calculates (or reads in) a guide tree and
performs a multiple alignment in the order specified by this guide
tree. This alignment is then outputted. Clustal-Omega can 'iterate'
its guide tree. The hope is that the (Kimura) distances, that can be
derived from the initial alignment, will give rise to a better guide
tree, and by extension, to a better alignment.

A similar rationale applies to HMM-iteration. MSAs in general are very
'vulnerable' at their early stages. Sequences that are aligned at an
early stage remain fixed for the rest of the MSA. Another way of
putting this is: 'once a gap, always a gap'. This behaviour can be
mitigated by HMM iteration. An initial alignment is created and turned
into a HMM. This HMM can help in a new round of MSA to 'anticipate'
where residues should align. This is using the HMM as an External
Profile and carrying out iterative EPA.  In practice, individual
sequences and profiles are aligned to the External HMM, derived after
the initial alignment. Pseudo-count information is then transferred to
the (internal) HMM, corresponding to the individual
sequence/profile. The now somewhat 'softened' sequences/profiles are
then in turn aligned in the order specified by the guide
tree. Pseudo-count transfer is reduced with the size of the
profile. Individual sequences attain the greatest pseudo-count
transfer, larger profiles less so. Pseudo-count transfer to profiles
larger than, say, 10 is negligible. The effect of HMM iteration is
more pronounced in larger test sets (that is, with more sequences).

Both, HMM- and guide tree-iteration come at a cost of increasing the
run-time. One round of guide tree iteration adds on (roughly) the time
it took to construct the initial alignment. If, for example, the
initial alignment took 1min, then it will take (roughly) 2min to
iterate the guide tree once, 3min to iterate the guide tree twice, and
so on. HMM-iteration is more costly, as each round of iteration adds
three times the time required for the alignment stage. For example, if
the initial alignment took 1min, then each additional round of HMM
iteration will add on 3min; so 4 iterations will take 13min
(=1min+4*3min). The factor of 3 stems from the fact that at every
stage both intermediate profiles have to be aligned with the
background HMM, and finally the (softened) HMMs have to be aligned as
well. All times are quoted for single processors.

By default, guide tree iteration and HMM-iteration are coupled. This
means, at each iteration step both, guide tree and HMM, are
re-calculated. This is invoked by setting the --iter flag. For
example, if --iter=1, then first an initial alignment is produced
(without external HMM background information and using k-tuple
distances to calculate the guide tree). This initial alignment is then
used to re-calculate a new guide tree (using Kimura distances) and to
create a HMM. The new guide tree and the HMM are then used to produce
a new MSA.

11/6/24, 10:01 AM Wayback Machine

https://web.archive.org/web/20120110130931/http:/www.clustal.org/omega/README#expand 5/10
Petitioner Merck, Ex. 1065, p. 8



Iteration of guide tree and HMM can be de-coupled. This means that the
number of guide tree iterations and HMM iterations can be
different. This can be done by combining the --iter flag with the
--max-guidetree-iterations and/or the --max-hmm-iterations flag.  The
number of guide tree iterations is the minimum of --iter and
--max-guidetree-iterations, while the number of HMM iterations is the
minimum of --iter and --max-hmm-iterations.  If, for example, HMM
iteration should be performed 5 times but guide tree iteration should
be performed only 3 times, then one should set --iter=5 and
--max-guidetree-iterations=3. All three flags can be specified at the
same time (however, this makes no sense). It is not sufficient just to
specify --max-guidetree-iterations and --max-hmm-iterations but not
--iter. If any iteration is desired --iter has to be set.

LIMITS (will exit early, if exceeded):

  --maxnumseq=<n>           Maximum allowed number of sequences

  --maxseqlen=<l>           Maximum allowed sequence length

Limits can be imposed on the number of sequences in the input file
and/or the lengths of the sequences. This cap can be set with the
--maxnumseq and --maxseqlen flags, respectively. Clustal-Omega will
exit early, if these limits are exceeded.

MISCELLANEOUS:

  --auto                    Set options automatically (might overwrite some of your options)

  --threads=<n>             Number of processors to use

  -l, --log=<file>          Log all non-essential output to this file

  -h, --help                Print help and exit

  -v, --verbose             Verbose output (increases if given multiple times)

  --version                 Print version information and exit

  --long-version            Print long version information and exit

  --force                   Force file overwriting

Users may feel unsure which options are appropriate in certain
situations even though using ClustalO without any special options
should give you the desired results. The --auto flag tries to
alleviate this problem and selects accuracy/speed flags according to
the number of sequences. For all cases will use mBed and thereby
possibly overwrite the --full option. For more than 1,000 sequences
the iteration is turned off as the effect of iteration is more
noticeable for 'larger' problems. Otherwise iterations are set to 1 if
not already set to a higher value by the user. Expert users may want
to avoid this flag and exercise more fine tuned control by selecting
the appropriate options manually.

Certain parts of the MSA calculation have been parallelised. Most
noticeably, the distance matrix calculation, and certain aspects of
the HMM building stage. Clustal-Omega uses OpenMP. By default,
Clustal-Omega will attempt to use as many threads as possible. For
example, on a 4-core machine Clustal-Omega will attempt to use 4
threads. The number of threads can be limited by setting the --threads
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flag. This may be desirable, for example, in the case of
benchmarking/timing.

Usually, non-essential (verbose) output is written to screen. This
output can be written to file by specifying the --log flag.

Help is available by specifying the -h flag.

By default Clustal-Omega does not print any information to stdout
(other than the final alignment, if no output file is
specified). Information concerning the progress of the alignment can
be obtained by specifying one verbosity flag (-v). This may be
desirable, to verify what Clustal-Omega is actually doing at the
moment. If two verbosity flags (-v -v) are specified, command-line
flags (explicitly and implicitly set) are printed in addition to the
progress report.  Triple verbose level (-v -v -v) is the most verbose
level. In addition to single- and double-verbose information much more
information is displayed: input sequences and names, details of the
tree construction and intermediate alignments. Tree construction
information includes pairwise distances. The number of pairwise
distances scales with the square of the number of sequences, and
double verbose mode is probably only useful for a small number of
sequences.

The current version number of Clustal-Omega can be displayed by
setting the --version flag.

The current version number of Clustal-Omega as well as the code-name
and the build date can be displayed by setting the --long-version
flag.

By default, Clustal-Omega does not over-write files. These can be (i)
alignment output, (ii) distance matrix and (iii) guide
tree. Overwriting can be forced by setting the --force flag.

EXAMPLES:

./clustalo -i globin.fa

Clustal-Omega reads the sequence file globin.fa, aligns the sequences
and prints the result to screen in fasta/a2m format.

./clustalo -i globin.fa -o globin.sto --outfmt=st

If the file globin.sto does not exist, then Clustal-Omega reads the
sequence file globin.fa, aligns the sequences and prints the result to
globin.sto in Stockholm format. If the file globin.sto does exist
already, then Clustal-Omega terminates the alignment process before
reading globin.fa.

./clustalo -i globin.fa -o globin.aln --outfmt=clu --force

Clustal-Omega reads the sequence file globin.fa, aligns the sequences
and prints the result to globin.aln in Clustal format, overwriting the
file globin.aln, if it already exists.

./clustalo -i globin.fa --distmat-out=globin.mat --guidetree-out=globin.dnd --force

Clustal-Omega reads the sequence file globin.fa, aligns the sequences,
prints the result to screen in fasta/a2m format (default), the guide
tree to globin.dnd and the distance matrix to globin.mat, overwriting
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those files if they already exist.

./clustalo -i globin.fa --guidetree-in=globin.dnd

Clustal-Omega reads the files globin.fa and globin.dnd, skipping
distance calculation and guide tree creation, using instead the guide
tree specified in globin.dnd.

./clustalo -i globin.fa --hmm-in=PF00042.hmm

Clustal-Omega reads the sequence file globin.fa and the HMM file
PF00042.hmm (in HMMer2 or HMMer3 format).  It then performs the
alignment, transferring pseudo-count information contained in
PF00042.hmm to the sequences/profiles during the MSA.

./clustalo -i globin.sto

Clustal-Omega reads the file globin.sto (of aligned sequences in
Stockholm format). It converts the alignment into a HMM, de-aligns the
sequences and re-aligns them, transferring pseudo-count information to
the sequences/profiles during the MSA. The guide tree is constructed
using a full distance matrix of Kimura distances.

./clustalo -i globin.sto  --dealign

Clustal-Omega reads the file globin.sto (of aligned sequences in
Stockholm format). It de-aligns the sequences and then re-aligns
them. No HMM is produced in the process, no pseudo-count information
is transferred. Consequently, the output must be the same as for
unaligned output (like in the first example ./clustalo -i globin.fa)

./clustalo -i globin.fa --iter=2

Clustal-Omega reads the file globin.fa, creates a UPGMA guide tree
built from k-tuple distances, and performs an initial alignment. This
initial alignment is converted into a HMM and a new guide tree is
built from the Kimura distances of the initial alignment. The
un-aligned sequences are then aligned (for the second time but this
time) using pseudo-count information from the HMM created after the
initial alignment (and using the new guide tree). This second
alignment is then again converted into a HMM and a new guide tree is
constructed. The un-aligned sequences are then aligned (for a third
time), again using pseudo-count information of the HMM from the
previous step and the most recent guide tree. The final alignment is
written to screen.

./clustalo -i globin.fa --iter=5 --max-guidetree-iterations=1

Clustal-Omega reads the file globin.fa, creates a UPGMA guide tree
built from k-tuple distances, and performs an initial alignment. This
initial alignment is converted into a HMM and a new guide tree is
built from the Kimura distances of the initial alignment. The
un-aligned sequences are then aligned (for the second time but this
time) using pseudo-count information from the HMM created after the
initial alignment (and using the new guide tree). For the last 4
iterations the guide tree is left unchanged and only HMM iteration is
performed. This means that intermediate alignments are converted to
HMMs, and these intermediate HMMs are used to guide the MSA during
subsequent iteration stages.
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./clustalo -i globin.fa -o globin.a2m -v

In case the file globin.a2m does not exist, Clustal-Omega reads the
file globin.fa, prints a progress report to screen and writes the
alignment in (default) Fasta format to globin.a2m. The progress report
consists of the number of threads used, the number of sequences read,
the current progress in the k-tuple distance calculation, completion
of the guide tree computation and current progress of the MSA stage.
If the file globin.a2m already exists Clustal-Omega aborts before
reading the file globin.fa. Note that in verbose mode an output file
has to be specified, because progress/debugging information, which is
printed to screen, would interfere with the alignment being printed to
screen.

./clustalo -i PF00042_full.fa --dealign --full --outfmt=vie -o PF00042_full.vie --force

Clustal-Omega reads the file PF00042_full.fa. This file contains
several thousand aligned sequences. --dealign tells Clustal-Omega to
erase all alignment information and re-align the sequences from
scratch. As there are several thousand sequences calculating a full
distance matrix may be slow. Setting the --full flag specifically
selects the full distance mode over the default mBed mode. The
alignment is then written out in Vienna format (fasta format all on
one line, no line breaks per sequence) to file PF00042_full.vie.

./clustalo -i PF00042_full.fa --dealign --outfmt=vie -o PF00042_full.vie --force

Clustal-Omega reads the file PF00042_full.fa. This file contains
several thousand aligned sequences. --dealign tells Clustal-Omega to
erase all alignment information and re-align the sequences from
scratch. Calculating the distance matrix will be done by mBed
(default). Clustal-Omega will calculate pairwise distances to a
small number of reference sequences only. This will give a significant
speed-up. The speed-up is greater for larger families (more
sequences). The alignment is then written out in Vienna format (fasta
format all on one line, no line breaks per sequence) to file
PF00042_full.vie.

./clustalo --p1=globin.sto --p2=PF00042_full.vie -o globin+pf00042.fa

Clustal-Omega reads files globin.sto and PF00042_full.vie of aligned
sequences (profiles). Both profiles are then aligned. The relative
positions of residues in both profiles are not changed during this
alignment, however, columns of gaps may be inserted into the profiles,
respectively. The final alignment is written to file globin+pf00042.fa
in fasta format.

./clustalo -i globin.fa --p1=PF00042_full.vie -o pf00042+globin.fa

Clustal-Omega reads file globin.fa of un-aligned sequences and the
profile (of aligned sequences) in file PF00042_full.vie. A HMM is
created from the profile. This HMM is used to guide the alignment of
the un-aligned sequences in globin.fa. The profile that was generated
during this alignment of un-aligned globin.fa sequences is then
aligned to the input profile PF00042_full.vie. The relative positions
of residues in profile PF00042_full.vie is not changed during this
alignment, however, columns of gaps may be inserted into the
profile. The final alignment is output to file pf00042+globin.fa in
fasta format. The alignment in this example may be slightly different
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from the alignment in the previous example, because no HMM guidance
was used generate the profile globin.sto. In this example HMM guidance
was used to align the sequences in globin.fa; the hope being that this
intermediate alignment will have profited from the bigger profile.
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