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1 Obtaining and installing

1.1 Obtaining

Ordalie is freely available at http://www.lbgi.fr/ordalie. Clicking on a given
platform (Windows 64bits, Mac OSX and Linux 64bits) downloads an installer
for that platform.

1.2 Installing

run the installer, accept the license and follow the instruction. After install is
finished, the installer will automatically launch Ordalie.

1.3 Requirements

Ordalie runs on Windows, MacOS and Linux 32 and 64 bits platforms. To
display 3D structures Ordalie uses the OpenGL library which is usually provided
by the graphic card in most computer.

is not included anymore in MacOS distribution. It could still be

2 On MacOS, since the Mojave OS version, the OpenGL library
installed freely through le App Store.

Ordalie can be run without network connection. Nevertheless accessing in-
ternet is required in order to benefit of all functionalities such as accessing and
querying sequences databanks (PDB, UniProt, NCBI), aligning sequences on-
the-fly, or using web services.

2 Introduction

2.1 Context

A protein family can be defined as a group of proteins related through evolution
that share similar 3-D structures and functions, leading usually to sequence
conservation. The concept of protein family has been established in the 70’s
where few protein sequences and structures were known and most of them were
small and constituted of a single domain. Since then, the massive increase of
protein structures and sequences led to more subtle definitions, like super-family
or sub-family organizations.

Studying a protein family consists now in characterizing all features that
specify the family, not only at a structural, functional, phylogenetic or residue
conservation level, but also by using all related information available in various
databases. Indeed, more and more information is available for all aspects of
protein characterization, which mainly arises from high throughput technolo-
gies of the post-genomic era such as genomics, proteomics, interactomics or
transcriptomics. Handling such information remains a difficult task because of
its heterogeneity (3D structure, transcriptional level in time and space, ...) and



deals with several levels of detail, ranging from very local data like point muta-
tions up to large scale data like cellular localization, domain or macromolecular
complexes organization or interaction. As a consequence, a new member of a
protein family is then surrounded by information that can be assigned to it.
Such data harvesting and assignation has been implemented in the Macsims
software [10], which integrates and propagates heterogeneous information in the
environment of the multiple sequence alignment of a protein family. A remaining
problem resides in the analysis and the visualization of this information.

2.2 Ordalie

Ordalie (ORDered ALignment Information Explorer) is an interactive tool de-
signed for the exploration of the informational content of a multiple sequence
alignment into a hierarchical manner, and within different contexts, such as
phylogeny or 3D structure.
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Figure 1: Diagram of the Ordalie philosophy

The Ordalie philosophy (see fig. 1) resides in its ability to make a concomi-
tent multi-scale analysis along three axes : the aminoacids sequence axis, the
taxa axis, and the contexts axis.

The information running along the aminoacid sequence (horizontal axis) can be
seen according to several scales:

e Large-scale features: domain organization, conserved regions.

e Middle-scale features: low-complexity regions, secondary structures, recog-
nition patches, motifs.

e Small-scale or local features: post-translational signals, mutation posi-
tions, residue conservation.

Another analysis axis resides in the way the different taxa present in the
alignment are handled. The study can be done at a global level (all taxa) to
characterize the whole family through different features, such as conserved mo-
tifs or key signature, it can also be done on a particular taxon to identify and



specify point mutation positions, or at an intermediary level to study the fea-
tures allowing sub-family identification, such as differentially conserved residues
between the sub-family and the other taxa.

As a third analysis axis, Ordalie embeds tools allowing different analysis
contexts: residue conservation computation, phylogenetic tree computation and
rendering, external features mapping, a 3D structure viewer, etc .... All analyses
can be done in a structural context, as all available features can be mapped and
compared on the available 3D structures present in the alignment.

For a given alignment loaded in Ordalie, it is easy to understand that many
different instances of this same alignment may exist. One instance could have a
given set of sequence clusters with a given sequence conservation computation,
and an other instance could have an other set of clusters, in order to estimate
different hypotheses. These instances are called “snapshots” in Ordalie and can
be annotated, saved and retrieved at any time. This is made possible thanks to
the database embedded in Ordalie.

As a conclusion of this short introduction, the strength of Ordalie for a
protein family analysis resides in the cross-comparison of all information seen
in different contexts and at different scales. By adjusting the coarseness of the
scale (all taxa, a subgroup of taxa, or a taxon alone for example), the outcoming
information will help in deciphering different aspects of the sequence - structure
- function - evolution relationships for the protein family under study.



3 Ordalie Basics

This section will shortly present some of the fundamental aspects of Ordalie. All
the following sub-sections will be treated in more detail in subsequent sections
of this manual.

3.1 Alignments and sequences names

Ordalie is dedicated to the analysis of protein multiple sequence alignments.
Although it can read DNA/RNA alignments, most of its functionalities will be
disabled. Ordalie can still be used to view or edit such alignments.

Ordalie can read and write the fasta, MSF, RSF, ClustalW, Macsim /XML
and ORD (Ordalie file format) file formats. Once the alignment is loaded,
Ordalie tries to recognize if the sequences names are UniProt, RefSeq, or Pro-
tein Data Bank (PDB) accessions names. If a sequence name is prefixed by a
database identifier (for example, sw for swissprot, gi for Gene Identifier, pdb
for PDB) the prefix will be removed by default. Thus, the sequence name
>sw|P12345 will appear as P12345 in Ordalie. The list of recognized bank pre-
fixes and their separator can be changed through the 'Preferences’ menu item.

If sequence names are proper databases accession, Ordalie can then fetch
information on these databases.

3.2 The Main Window

The Ordalie main window can be separated in several parts, from top to bottom
(see fig. 2).

3.2.1 The Menus and the icons bar

All the different menus are described in detail in section 6 of this manual. In
short, the “File” menu manages input/output files, as well as adding sequences
or printing. The “View” menu controls the appearence of the user interface. It
contaings options to toggle on or off parts of the main window, to change the font
size, or to toggle the full-screen mode. The “Sequence” menu allows to change
the sequence names, browse, edit or retrieve sequence information, search for se-
quence motif, compute sequences identity, access the vectorial representation of
protein. The “Alignment” menu gives access to all tools linked to the alignment:
creation of a Macsim, alignment editor, clustering, phylogenetic tree, features
editor, ... The “Structure” menu is dedicated to the structural analysis of the
alignment if any sequence corresponding to a 3D structure is present. The menu
gives access to a structure superposition module, the 3D viewer, a secondary
structure coloring scheme according to sequence conservation, and allows to save
PDB files.

Below the menus, the icon bar gives a direct access to some of the most
useful menu items. When the mouse pointer is above a button, a small message
box describing the button’s action appears.
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Figure 2: Ordalie main window
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3.2.2 The Snapshot bar

As previously mentioned, working with an alignment may lead to several trials
in terms of sequence clustering or even amino acid alignments. A trial can be
saved as a snapshot of the loaded alignment. A given snapshot can also contain
a different set of sequences than the original loaded alignment in case of deletion
or addition of sequences.

From left to right, the combobox allows to select a given snapshot. The
“Annotation” button shows or hides the annotation of the current snapshot if
they exist. Annotations are created through the “Annotate Alignment” item
in the Alignment menu. The “View Zone” button toggles the zone used to
make the clustering of the given snapshot if it has been clustered. The “Info”
button pops up a windows displaying the information relative the the snapshot.
These information are sought when creating the snapshot. The “Reset” button
will reload the current snapshot which will erase all changes made so far. The
“Overwrite” button saves the current changes to the current snapshot while the
“New” button creates a new snapshot.

3.2.3 The Alignment Frame

The sequence names are displayed on the left part of the frame, the amino acid
sequences on the right part.

\
N ~“ <Mouse-wheel> scrolls names and sequences up and down.
'}@: <Control> + <Mouse wheel> scrolls the amino acid sequences
= horizontally.

3.2.3.1 Sequence names

The sequence names highlighted in red correspond to PDB sequences. If
there is information associated to a given sequence (present in Macsim /XML,
ORD files or retrieved on-line, see 6.4.4) a yellow message window containing
a description of the current sequence appears above the sequence pointed by
the mouse pointer. A right-click (mouse button-3) on a given sequence name
displays a more detailed message window containing the accession, the bank ID,
the organism, the length and the description of the sequence.

Below the sequence names, an entry box allows the user to search a sequence

by its name, or part of its name. After hitting <Return> the first sequence
found will be displayed as the top sequence in the window.

3.2.3.2 Amino acid sequences

The right part of the frame contains the alignment itself (amino acids se-
quences), the ruler, indicating the position of the column, the horizontal and

11



vertical scrollbars and the position counter. Any mouse motion above the amino
acid sequences will update the position counter that shows two positions for the
residue below the mouse pointer: the ’seq’ position is the position of the residue
inside its sequence, the ’gen’ position corresponds to the position of that residue
inside the alignment.

\
7/ The position within the sequence is referred to as the local po-
@: sition, the position within the alignment is referred to as the

N
e L
& global position.

When a given feature is displayed, moving the mouse over the feature will
display the note associated with it, for example, in the case of a PFAM domain,
the description of the domain will be shown. If there are severeal features
superposed, the first description corresponds to the top feature.

3.2.4 The Scores frame

This frame is not shown by default. When residue conservation has been com-
puted, a score is assigned to each column of the alignment and groups. The
Scores frame shows these normalized scores (between 0 and 100) for each col-
umn, the colour of the score line corresponding to the group color, the black
line corresponding to the whole alignment.

It is also possible to jump from position to position using the numeric keypad
and the left and right arrows. For example, by typing 200" + <Right Arrow>
key, the window will go 200 positions to the right. Similarly, typing '500° +
<Left Arrow> key will scroll the alignment 500 positions to the left.

3.2.5 The Control Panel

The Control Panel is at the bottom of the main window. When available, this
frame contains buttons corresponding to the available features of the current
alignment, one button for one feature. Pressing a button will render the button
red, and display the feature on the alignment.

\
AN /
= @ -~ The features are displayed in the order the buttons are pressed.
7 \l{ N To put a feature over an other one, play with the buttons !

=
=

When changing tool, the content of the Control panel will change according
to the tool. The content of the Control panel will be described in each tool
section.
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3.3 Features

Features are a central concept in Ordalie. A Feature can be defined as a charac-
teristic attached to a sequence, a group of sequences or to the global alignment.
A sequence / group / alignment feature can contain several items (for example,
a sequence feature can contain several PFAM domains). One of the strength
of Ordalie is its ability to investigate these features in different contexts, for
example in the structural context of the protein.

Features are imported into Ordalie through the Macsims program XML out-
put file [10], or using a dedicated feature file format (see section 7.4), or manu-
ally defined using the ’Feature tool’. This tool allows feature creation, edition
or deletion (see section 4.5).

In Ordalie, a feature is defined by the sequence(s) it applies to, a start and
stop position, a color, an associated score, a note and a coordinates system
("global" for alignment position or "local" for sequence relative position).

Ordalie can display, modify or create new features or items of features. Fea-
tures can usually be displayed and selected in all modes (a special mode, the
"Feature mode’ is dedicated to features editing).

3.4 Tools

Ordalie is arranged around tools. To achieve an action in Ordalie, one should
enter the corresponding tool. For example, editing an alignment requires to go
into the "Editor’ tool, computing a phylogenetic tree to enter the "Tree’ tool, etc
... All tools will be described in detail in section 4.

The user must always leave a tool before entering an other one
! There are few exceptions to this rules.

3.5 Conventions
3.5.1 Mouse Buttons

In this manual, the mouse left, middle and right buttons will be designed as
<B1> or <Button-1>, <B2> or <Button-2>, <B3> or <Button-3> respec-
tively. Any words enclosed by '<’ and ’>’ refer to the corresponding keyboard
key.

3.5.2 Selections

Within tools, sequence names selection and aminoacid sequence range selectio

are always achieved using the same mechanisms :

3.5.2.1 Sequence names selections

Sequences names can be selected by left-clicking on their names. The selec-
tion mechanism obeys standard rules :

13



’ Keys \ Action
<Mouse-Left> Selects the sequence under the mouse pointer

<Control + Mouse-Left> | If the sequence name under the mouse pointer is UNSELECTED, add this sec
If the sequence name under the mouse pointer is SELECTED, remove this sec

<Shift + Mouse-Left> Adds all sequences from the previously selected one up to the current sequenc
<Control + a> Selects all sequences

<Control + x> Cut

<Control + ¢> Copy

<Control + v>Paste

Table 1: Keys combinaison to select sequences names

Sequences Cut/Copy/Paste is available at any time, and allows the user to
duplicate, remove or change sequence order.

If a sequence is duplicated using Cut, Copy then Paste, its name
will be suffixed by _ <n> where n is the copy number.

3.5.2.2 Selecting a residue range

By default, no residue selection or edition is allowed. This can only be achieved
in particular tools, like "Editor’, ’Cluster’, "Phylogenetic Tree’; or ’Superposition’
tools. In such mode, zones of residues are selected by :

’ Keys ‘ Action
<Mouse-Left> Sets the starting point of the zo
<Mouse-Right> Sets the end of the zone, the sel
<Control + Mouse-Right>Unselects the zone under the mouse pointer.
<Control + Mouse-Left> Selects the feature under the mc
<Control + Mouse-right> Unselect the feature under the 1

Table 2: Keys for aminoacid sequence selection

\
N~ It is possible to select the zone corresponding to a feature item
"/@\" (for example a PFAM domain) by clicking on this feature item
= with <Control + B1>.

Several zones can be defined one after the other, either by left/right clicks
and/or feature selection.

14



3.5.3 The database and the Ordalie file format

In order to manage snapshots, features, 3D structures, etc... Ordalie internally
embeds a SQLite database [3]. This database is lightweight, and can easily be
copied or moved around. The Ordalie file format (.ord extension) is in fact the
SQLite database itself.

The scheme of the database can be found in Appendix 7.2.

In short, the database contains :

All Ordalie state variables, thus allowing to restart an Ordalie session with
the same settings.

All sequence information not linked to the aminoacid sequence (length,
isoelectric point, description, ...).

The snapshots, with their sequence composition and associated clustering.
All features attached to sequences.

All information related to the PDB entries present in the original align-
ment or added later on (headers, atomic coordinates, superposition ma-
trices, ...) and all the associated 3D objects.

As Ordalie files (the SQLite database) contain all the information, it should
be prefered as being the default working format.
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4 Sequence Tools

There are mainly two types of tools in Ordalie: tools that query or add informa-
tion (Search, Identity, Tree, Conservation, ...) and tools that change the current
snapshot (Editor, Cluster, Feature etc ...). There are shortcuts that allow to
enter a tool using the keyboard :

’ Key Tool

<Shift + A>, <A>  Annotation
<Shift + C>, <C>  Conservation
<Shift + E>, <E>  Editor
<Shift + F>, <F> Feature tool
<Shift + G>, <G>  Clustering
<Shift + I>, <I> Identity
<Shift + M>, <M>  Search motif
<Shift + S>, <S> Superpose
<Shift + T>, <T>  Tree building

4.1 The Identity tool

This tool is used to query information on identity percentages between se-
quences.

4.1.1 Control panel

Feature :|None - Select | Identity
Clear Select All Compute Select | length 1 Summary Return

length 2

Figure 3: The control panel of the Identity tool

4.1.1.1 Selection

The identity percentage can be computed for some sequences and over a user
defined residue range. The left part of the Control panel deals with sequences
and residue range selection.

e Feature : displays the selected feature. The user can then select one or
more feature items as a residue range.

e Clear : clears all residue ranges and all sequences previously selected.

o Select All : selects residues from the whole alignment.

4.1.1.2 Computation and Results
The ’Compute’ button calculates the identity percentage between selected

sequences for the selected residue range. A summary of the computation is
logged. The selection of two sequences for which the identity percentage is
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desired is done with the following two comboboxes. The identity percentage
and the length of the two ungapped sequences is then given.

The 'Summary’ button will make a window appear that will give for the
whole sequence and for each group :

e The average identity percentage,
e The standard deviation,
e The pairs having the maximum and minimum identity percentage.

The ’Return’ button will leave the Identity tool.

4.2 The Search motif tool

This tool allows the user to search for a particular sequence motif inside the
alignment.

4.2.1 The pattern syntax

The syntax of the search pattern follows the rules of the FindPatterns program
of the GCG Wisconsin Package [15]. The following subsections are adapted
from the FindPatterns documentation.

4.2.1.1 Basic syntaxic rules

The search pattern can include any legal sequence character, and also in-
clude several non-sequence characters, which are used to specify ’OR’ matching,
'NOT’ matching, 'begin’ and ’end’ constraints, and repeat counts. For instance,
the pattern GASTE(X){20,30}FTG means searching GASTE, followed by 20
to 30 of any amino acid, followed by FTG. Following is an explanation of the
syntax for pattern specification.

4.2.1.2 TImplied Sets and Repeat Counts

Parentheses () enclose one or more symbols that can be repeated a certain
number of times. Braces {} enclose numbers indicating how many times the
symbols within the preceding parentheses must be found.

Sometimes, it is posssible to leave out part of an expression. If braces appear
without preceding parentheses, the numbers in the braces define the number of
repeats for the immediately preceding symbol. One or both of the numbers
within the braces may be missing. For instance, both the pattern GASG{2,}F
and the pattern GASG{2}F mean GAS, followed by G repeated from 2 to
350,000 times, followed by F; the pattern GASG{}F means GAS, followed by
G repeated from 0 to 350,000 times, followed by F; the pattern GAS(TE){,2}F
means GAS, followed by TE repeated from 0 to 2 times, followed by F; the
pattern GAS(TE){2,2}F means GAS, followed by TE repeated exactly 2 times,
followed by F (If the pattern in the parentheses is an OR expression (see below),
it cannot be repeated more than 2,000 times).
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4.2.1.3 OR Matching

Specifying several symbol choices can be easily done by enclosing the different
choices in parentheses and separating the choices with commas. For instance,
RGF(Q,A)S means RGF followed by either Q or A followed by S. The length of
each choice need not be the same, and there can be up to 31 different choices
within each set of parentheses. The pattern GAT(TG,T,G){1,4}A means GAT
followed by any combination of TG, T, or G from 1 to 4 times followed by A. The
sequence GATTGGA matches this pattern. There can be several parentheses
in a pattern, but parentheses cannot be nested.

4.2.1.4 NOT Matching
The pattern GC™CAT means GC, followed by any symbol except C, followed

by AT. The pattern GC™(A,T)CC means GC, followed by any symbol except
A or T, followed by CC.

4.2.1.5 Begin and End Constraints
The pattern <GACCAT can only be found if it occurs at the beginning of

the sequence range being searched. Likewise, the pattern GACCAT> would
only be found if it occurs at the end of the sequence range.

4.2.2 Control panel

;?n’,‘h L () e Search |0 found Find Next Return

Figure 4: The Control panel of the Search motif tool

The Control panel is limited to the motif entry box in which the pattern
should be entered, the ’Search’ button to launch the search, the °Find Next’
button to go to the next occurence of the motif, and the ’Return’ button to
leave the search tool.

When a motif is found, the background of the snapshot window will become
black, and the motifs will be highlighted in red.

4.3 Sequence information browser and editor

All information attached to a protein that is not a feature can be viewed and/or
edited in Ordalie. Depending on the origin of the alignment (fasta/msf/clustal
or Macsim/ORD files) some fields may be empty.

When browsing or editing sequence information, a selector will appear at
the top of the window to select the protein of interest. If this protein presents
some unusual characteristics (unknown amino acids, the sequence corresponds
to a fragment, ...) a red warning will appear on the left of the window.
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4.3.1 Browsing information

The information is arranged in four frames.

e General : This frame gives the sequence name of the protein, its accession
number, its Bank Identifier, and its description.

e Evolution / Phylogeny : This frame gives access, if available, to the Or-
ganism name, its life domain (one of Eukaryota, Archaea, Prokaryota,
Viruses or Undefined), its taxa ID, and its complete Lineage,

e Physico-chemistry : The values in this frame are mostly computed by
Ordalie. They consists in the molecular weight (in Dalton), the length, the
hydrophobicity and the isoelectric point of the protein given its sequence.

e Composition : This frame displays, for each amino acid, its proportion
inside the protein sequence (seq), its average inside the group the protein
belongs to (Grp), its average in the whole alignment (All). Tt also dis-
plays the proportion for classical physico-chemical groups of amino acids,
namely "AILMV’, 'DEQN’, 'KRH’, 'PGST’ and 'FYW".

4.3.2 Editing information

Some information can be edited to set them or to correct them. Editable fields
are : ’sequence name’, ’accession number’, ‘Bank Id’; ’description’, ’Organism’,
"Taxa Id’, ’life Domain’ and "E.C.".

quence name as unique reference. Extra care should be taken

f Ordalie organizes the protein information using the protein se-
when changing the sequence name of a protein.

The changes are applied as soon as the ’‘OK’ button is pressed.

4.4 VRP

The VRP (Vectorial Representation of Protein) tool is a tool that may be used
to define protein characteristics in a graphical manner. The protein sequence
is here represented as the path of successive amino acids taken as vectors. The
vectorial equivalence of each amino acid is given by a multidimentional scaling
of the PAM250 similarity matrix [2].

4.4.1 The Drawing Area

When opened, the top part of the window displays the VRP of the first protein
in the snapshot. Each dot corresponds to an amino acid, and clicking on a dot
with <Button-1> display its name and position in the sequence. The VRP can
be moved around by dragging the mouse with <Button-1> down. Dragging the
mouse with <Button-3> down will zoom the drawing in and out.
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Figure 5: The VRP window

4.4.2 The Control panel

On top of the Control panel is the sequence of the currently selected protein. If
a dot has been picked in the drawing area, its corresponding residue will be dis-
played with a red background in the sequence window. By clicking on a residue
in this sequence window, its corresponding dot will be displayed and labeled in
red.

Sequence selection is done through the ’Sequence’ combobox. At the top of
the combobox there are items named ’All’ and, if applicable, ’GroupX’ where
X is an integer indicating the group number. This allows the display of the
VRP of the whole snapshot or of the groups if present. The group VRP is done
by drawing, for each column of the snapshot, the average vector of the column
scaled by the number of residues inside the column.

By checking the ’Overdraw’ checkbox, the display is not cleaned between
each VRP rendering, allowing the display of several VRPs at the same time.

The ’Feature’ combobox will select a feature to be mapped onto the VRP
drawing. No feature is mapped when dealing with a group. The *Circle’ button
displays the amino acids vectors used to build the VRP, the ’Print’ button
creates a PNG image of the current VRP drawing and the ’Close’ button closes
the window.
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4.5 Feature Editor

Features in Ordalie may come from the original alignment file (Macsims/XML or
ORD files), from within Ordalie (residue conservation computation for example
will create a new feature), loaded from the feature file format (see section 7.4)
or defined by the user. This tool is dedicated to feature management.

4.5.1 Control panel
The Control panel of the 'Features Editor’ is really simple.

Feature :[None ~| Delete Feature Load feat. file Feature summary -
c vt o

Figure 6: The Control panel of the Feature Editor Mode

It consists, from left to right, in :

e Features : displays the selected feature. The user can then select a feature
item as a residue range.

e Clear Selection : clears all residue ranges and all sequences previously
selected.

e Delete feature : This will delete the current feature for all sequences.

e Load Feat. File : loads a file containing user-defined features. The feature
file format is described in Appendix ?7.

e Feature Summary : launches the Feature summary tool which allows an
overview of any feature within the snapshot. See section 5.8.

e Save : saves the feature changes and returns to the 'Normal’ mode

e Return : returns to the ’Normal’ mode and restores original features.

4.5.2 Notation and Actions

It is important to understand the difference between a Feature and an Item
of a Feature. Here, a Feature represents a set of instances of a given sequence
characteristic that may be distributed over the whole snapshot. A Feature Item,
or Item for short, is one instance of a Feature for a given sequence at a given
place in the snapshot.

4.5.3 Contextual Menu

Contrary to all other tools, it is possible to interact directly with the features
inside the snapshot window. A right click makes a contextual menu pop up,
allowing several actions.
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In the ’Feature Editor’ tool, action of <Button-1> is changed
through key combination :
<Button-1> alone : the action applies to the sequence under

the mouse pointer.
<Control + B1> : the action applies to the group the sequence

pointed by the mouse belongs to.
<Shift + B1> : the action applies to all the sequences present
in the snapshot.

4.5.3.1 Select Item

Selects the Item just under the mouse pointer. If only <Button-1> is pressed,
then the Item of the sequence will be selected, if <Control + B1> is pressed then
all the Items at that position for sequences of the group will be selected, and if
<Shift + B1> is pressed all Items appearing at that position for all sequences
in the snapshot will be selected.

4.5.3.2 Select All Items

Selects all Items of a sequence, a group of sequence or the whole snapshot
depending on the key pressed.

\

7 Selecting all Items for all sequences means that the whole Fea-
@\" ture is selected. If it is subsequently deleted, then the whole
= feature will be deleted.

~
r

4.5.3.3 Select Region

A region, i.e. a residue range, can be selected by pressing down <Button-
1> and then dragging the mouse along the sequence axis. Depending if no
key, the <Control> or the <Shift> keys are held down meanwhile, the selected

region will cover the current sequence, the group of sequence or all sequences
respectively. The selected region can then be used to define a new Item.

4.5.3.4 Clear Selection

Clears all selections currently set.
After having selected Items(s) or region, several option are then available.

4.5.3.5 Edit Item

If the selection refers to one or several already existing Items, it is possible
to change some of their properties:
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the residue range of the selected Items can only be changed if they refer
to only one zone,

the Item Color,

the Item Score,

the Item Note.

4.5.3.6 Define New ...

This option will make a window appear, allowing the description of the new
item.

If the 'Feature Name’ entry is filled with an already existing feature, then
the new item will be added to the item list of that feature. If the ’Feature Name’
does not exists, a new feature is then created. In all cases the user is supposed
to give to the item at least a Color and optionally a Score and a Note.

4.5.3.7 Delete selected Items
This will delete the selected items from the current feature. Note that if all

Ttems of a Feature have been selected, then this option will deleted the Feature
itself.

4.5.3.8 Propagate Items to this group
The Selected Items will be propagated to all the sequences of the group they be-

long to. If an Item to be propagated is already present in one or more sequence
of the group, the Item will not be propagated.

4.5.3.9 Propagate Items to All
This will propagate the selected Items to all the sequences of the alignment.

If an Ttem to be propagated is already present in one or more sequence of the
group, the Item will not be propagated.
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5 Alignment Tools

Ordalie contains a collection of tools that can be called at any time, and that
can stay alive whatever happens in the main window.

5.1 Snapshot Overview

The ’Snapshot Overview’ is one of the available schematic representation of a
snapshot. When launched, a window appears with the schematic alignment at
the top and a control panel at the bottom. Any number of Overviews can be
launched for a given snapshot.
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Figure 7: The Overview tool window

5.1.1 The snapshot frame

In this frame, the alignment is schematized by replacing every residues by a
grey pixel over a white background. It is then possible to map any feature on
top of this scheme. Clicking anywhere on the scheme will automatically centre
the main snapshot window on the corresponding position. On the scheme, a
stippled rectangle encompasses the region shown by the main window.

5.1.2 Control panel

Below the alignment frame, a control panel allows to interact with the scheme.

The combobox on the left is a feature selector. By default, it is set to
‘automatic’, meaning that all features drawn or removed in the main window
will automatically be drawn or removed in the Overview window. Selecting any
feature in the combobox will simply display it on the Overview.

The ’+’ and ’-’ buttons will zoom in and out the scheme.
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The °Print’ button will output a PNG file of the schematic alignment in its
current state. The user is prompted to give an output file name.
The ’Close’ button will close the ’Overview’ window.

5.2 Editor

A fruitful multiple sequence alignment exploitation ensuring a high quality of
data usage by tools and feature mapping is directly dependent on the accuracy
of the alignment. Although the research on algorithms dedicated to aligning
sequences is still intensive and the outcoming softwares are more and more
accurate, the need of manual MSA inspection, curation and editing is still nec-
essary. This is the reason why Ordalie integrates a high performance sequence
editor. It is written in C to ensure speed and fluidity, and is inspired by SeqLab
[11], the editor GCG Wisconsin Package.

Entering the Editor tool will first clear the sequence from any displayed
feature and colour the sequences according to physico-chemical properties. The
default colouring scheme is :

~TAC ILMV FYW RK )

Figure 8: Amino acids colouring scheme in the Editor

(The default scheme can be changed inside the 'Edit -> Preferences’ menu
item).

As the sequences are changing upon edition, some functionalities
will not be available in the Editor.

5.2.1 Control panel

At the bottom of the Ordalie window, the Control panel will display the follow-
ing buttons from left to right.

Group ¥ Lock/Unlock Seq temp. save Save & Return
Clear

Figure 9: The control panel of the Editor tool.

5.2.1.1 Clear

Clears any current sequence selection.
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5.2.1.2 Group

This will group the selected sequences. The names of the grouped sequences
will be coloured in a different colour, a unique colour for a given group. If one
or more sequences already belong to a group, the user should decide through
a dialog box, if the sequences should be merged with an existing group, or if a
new group should be created.

Grouped sequences will behave as a single sequence.

5.2.1.3 Ungroup

The selected sequences will be removed from any group. If a group consists
of only one sequence, the group is automatically destroyed.

5.2.1.4 Lock/Unlock

By default, only gaps () can be deleted or inserted, it is not allowed to
insert /delete amino acids. Unlocking the sequences allows the insertion/deletion
of residues.

5.2.1.5 Rem. Col. Gap.
Ordalie runs through all alignment columns and removes those containing

only gaps. A 'Rem. Col. Gap.’ is automatically done when leaving the "Editor’
mode.

5.2.1.6 Temp. Save
This creates a TFA file copy of the current alignment under edition. The

user is asked for a file name the first time, and successive 'Save’ will use this file
name to output the alignment.

5.2.1.7 Save & Return
Leaves the "Editor’ with all the changes made. A dialog box will asked the

user if the current alignment should be overwritten, or if a new alignment should
be created with the current changes.

5.2.1.8 Cancel

Leaves the 'Editor’ and restore the original alignment.

5.2.2 Edition actions

Clicking inside the alignment frame will show a yellow blinking cursor. The
following actions are then available :

e The <Left>, <Right>, <Up> and <Down> arrows move the cursor ac-
cordingly.
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e <Backspace> deletes the gap/character before the blinking cursor. In
lock mode, only gap characters can be deleted.

e <Shift-Right> pushes contiguous characters placed immediately at the
right of the blinking cursor up to the next gap character. When dealing
with grouped sequences, the next gap is the position which contains a gap
for ALL sequences of the group.

e <Shift-Left> pushes contiguous characters placed at the left of the blink-
ing cursor up to the next gap character. When dealing with grouped
sequences, the next gap is the position which contains a gap for ALL
sequences of the group.

In order to speed up editing, pressing keypad or keyboard digits [0-9] stores
the number in a buffer, i.e. pressing ’1’ then ’2’ will store number 12 in the
buffer. Pressing then the <Left> arrow will move the cursor 12 characters to
the left, and will empty the buffer. All the actions previously described can take
advantage of this mechanism.

5.3 Clusters

There are two main ways for making groups/clusters in Ordalie.

5.3.1 Manual Clustering

The first method consists in adding/deleting empty lines, called ’separators’
hereafter, between sequence names. Separators can be added using the cor-
responding icon on the Icons bar, or through the ’Add separator’ item of the
"Alignment’ menu and deleted using the corresponding icon or item menu. The
separator is added just below the selected sequence. Similarly, the separator just
below the selected sequence will be removed if requested. Sequences enclosed
by separators constitute then a new group. The 'Remove all separators’ item of
the ’Alignment’ menu removes all groups in the current snapshot.

5.3.2 Clustering Tool

The ’Clustering’ tool allows the creation of clusters (or groups) based on numer-
ical criterions characterizing the sequences to be clustered. The computation
can be done using all or part of the sequence as well as all or part of the snap-
shot columns. The user chooses one or more numerical criterions as the basis
for the computation and a clustering algorithm. The computation can then be
launched and the newly created sequence clusters are automatically displayed
in the main window.

5.3.3 Criterions

At present, the available criterions are :

o Identity percentage : for each sequence, the identity percentage computed
over the selected residue range against all other selected sequences.

e Length : the sequence length.
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e Hydrophobicity : only available for Macsim alignments.

e Isoelectric point (pI) : the isoelectric point is computted using EMBOSS
Pka values for aminoacids,

e Amino acid composition : the relative percentage of the 20 aminoacids for
a given sequence.

5.3.4 Algorithms

Ordalie clusters and automatically defines the number of groups. The clustering
algorithms along with the algorithms that define the number of clusters are taken
from the Cluspack package. The available methods are :

e kmeans / DPC (Density of Points Clustering) [13]: The clusters identifi-
cation is done using a point density criteria. The actual cluster selection
is done according to the k-means algorithm.

e hierarchic / Secator [14] : The groups are identified through an ascendant
hierarchical classification. The cluster selection is done using an inertia
loss criterion.

e Mixture Model [6] / AIC [1] or BIC [7] : After a gaussian modeling of
the data distribution, the clustering is done according to the AIC or BIC
criterions.

5.3.5 Control panel

Feature :[None -l Criterions : Choose ... T _ Clusters -
Clear Select All Method : = No Clusters e -

Figure 10: The control panel of the Clustering tool.

5.3.5.1 Selections

The left part of the Control panel deals with sequence and residue range se-
lection.

e Feature : displays the selected feature. The user can then select one or
more items of this feature as a residue range.

e Clear : clears all residue ranges and all sequences previously selected.

e Select All : selects all columns of the current snapshot.

If no sequence names are selected, the clustering will use ALL sequences. If
some sequences are selected (more than 3), then the clustering will only apply
to these selected sequences. The remaining ones will be kept as a separated

group.
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5.3.5.2 Clustering criterions

The pull-down menu allows the selection of the criterias to be used for the
computation. Several criterias can be selected at the same time.

ota, Archaea, Prokaryota and Other groups. This criterion can-

2 The ’Life domain’ criterion clusters the sequences into Eukary-
not be associated with an other one.

5.3.5.3 Clustering methods

The "Method’ pull-down menu allows to choose the algorithm to be used for
clustering computation.

e hierarchic clustering / secator,

kmeans / DPC (Density of Points Clustering),
e mixture model / AIC criterion,

e mixture model / BIC criterion.

The “Compute” button will launch the computation. The newly computed
sequence clusters are directly displayed in the main ordalie window.

5.3.5.4 Other buttons

The 'Reset’ button will erase any clustering done so far and show the original
clustering if any. The 'No Clusters’ buttons removes all groups and leaves all
the sequences as a single group.

The “Clusters Names” button will pop up a window allowing to give a name
to each cluster. this cluster name may be used in subsequent analysis to identify
the clusters, like in the “Tree” display, or the “Barcode” tool.

The ’Save’ button will leave the clustering tool and the current clustering
will be saved. The user is prompted whether to overwrite the current snapshot
or to create a new one. The 'Return’ button leaves the Clustering tool and
displays the snapshot in its original state.

5.4 The Tree tool

The "Tree’ tool can be divided in two part. The first part consists in the tree
building, which is done through the main Ordalie window. Once the tree is
computed, its exploitation will be done in a dedicated new window.

The tree is computed using the FastME program using default parameters.
Ordalie computes first a distance matrix based on identity percentages calcu-
lated over the selected residue range. Although Bayesian based algorithms seem
to produce more accurate trees, FastME is a good compromise between speed
and accuracy.
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5.4.1 Control panel for tree building

The tree can be computed on a subset of sequences and on a given residue range,
for example, a region or a domain.

Feature :[None E with PDB seq Load Tree Bootstrap _Rewm |
! 340
Clear Select All  Pairwise / Global

Figure 11: The Control panel of the Tree building tool

5.4.1.1 Selections

The left part of the Control panel deals with sequence and residue range
selection.

e Feature : displays the selected feature. The user can then select one or
more feature items as a residue range.

e Clear : clears all residue ranges and all sequences previously selected.

e Select All : selects residues from the whole alignment.

5.4.1.2 Options

The following buttons can be used to control the tree computation :

e With PDB seq : includes PDB sequences in the tree computation. By
default, Ordalie doesn’t use PDB sequences as they are supposed to have
their original sequence inside the alignment.

e Pairwise / global : defines the type of gap removal algorithm to be used.
"Pairwise’ (checkbutton on) means that, for each pairs of sequences, posi-
tions containing gap are excluded from the computation. ’Global’ (check-
button off) means that only complete columns of residues will be taken to
compute the tree.

e Load Tree : it is possible to import a tree file into Ordalie. The tree file
should be in a NEXUS format, and the tree leaves identifiers should match
all or part of the sequence names present in the alignment.

e Bootstrap : By setting the 'Bootstrap’ checkbutton on, Ordalie will per-
form <N> bootstraps, N being the number entered in the text field located
below the 'Bootstrap’ checkbutton. Ordalie pre-computes an ad-hoc value
for the bootstrap, the value being equal to 1.1 times the total number of
sites used to compute the tree. A loaded tree can also be bootstrapped.

5.4.1.3 Draw / Return

The 'Draw’ button launches the computation, and draws the resulting tree
in a separate and dedicated window. The 'Return’ button leaves the Tree tool.
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5.4.2 The Tree window

Each newly computed tree will appear in a new and dedicated window, that
allows the exploration of the tree characteristics.

Ordalie is able to render two types of trees : dendrograms and radial trees.
Some of the following options are specific to one or the other tree representation
(see below).
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Figure 12: The Tree rendering window displaying a radial tree. The circles at
each nodes indicate whether the bootstrap value for the node is higher (green) or
lower (red) than the defined threshold. The sequequences are colored according
to their cluster.

The upper part of the tree rendering window is the drawing area, and the
bottom part the control panel area.

5.4.2.1 The Drawing area

The drawing area displays the current tree. The tree can be moved in all
directions by simply dragging the mouse with <Button-1> down. A radial tree
(see below) can be scaled by using the mouse wheel, while using the mouse
wheel on a dendrogram will scroll up and down the tree. Finally, a right click
<Button-3> will make a contextual menu appear which allows changing the
dimensions of the tree. If the tree is a dendrogram, then the branch length and
the height separating branches can be changed. If the tree is a radial tree, the
tree can be rotated.

5.4.2.2 The Control panel

The control panel is divided in several parts. From left to right:
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Dendrogram /radial : change the type of tree representation.

Swap node : when activated, all the nodes of the tree present a little
orange disc. By clicking on it, the branches going out from this node are
swapped (rotated) around this node.

Re-root tree (only for dendrogram) : when activated, all the nodes of the
tree are marked with a little green disc. Although the tree is an unrooted
tree, it is possible to define a new root (the two outmost branches) by
clicking on a disc.

Adding information to the tree representation :

Show Phylum : if the phylum information is available for the sequences,
then the sequence names are coloured according to their life domain :
eukaryots in red, archaea in blue, bacteria in yellow, and viruses in black.

Show bootstrap : if the bootstrap computation has been done, each node
will display a disc coloured in green or red depending on whether or not
its bootstrap value is higher than the threshold (in %) defined in the
text field next to the show bootstrap’ checkbutton (default value 80%).
Green cirlces correspond to boostrap values above the threshold, red circles
correspond to values below. In the case of a dendrogram, the absolute
value of the bootstrap is also written at each node. In radial tree, pointing
the mouse over a disc will display the absolute value of the bootstrap.

Show clusters : if the alignment has been clustered, then the branches of
the tree will be coloured according to the group they belong to.

Tags and tree annotation :

Tag : the leaf specified in the combobox aside the checkbutton 'Tag’ will
be surrounded by a thick black box. This allows the quick identification
of a sequence in case of a furnished tree.

Caption : this will add a caption to the tree. The first time this option
is invoked, or if the ’Clear’ button is pressed, a window will appear to let
the user customize the caption.

Leaf labels :

Font size : changes the size of the font used to display labels (sequence
names).

Font weight : changes the font between normal and bold.

Label : defines the 'text’ to be displayed as leaf labels which is by default
the sequence name. It may be useful to show the accession number, or
the accession number with the species, etc ...

Buttons :

Print : makes a PNG file of the current state of the tree.
Reset : resets the tree to its original configuration.

Close : closes the window.
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5.5 The Conservation tool

Traces of the evolution pressure that maintains the structure and function of
a protein family can be found while examining the residue conservation along
the alignment. Both global and group conservations may help in deciphering
functional sites like binding sites, interaction patches, or specialization coupled
with intra-groups organization.

Ordalie offers several methods to compute conservation. Within this tool the
user can try several methods to compute residue conservation. The results are
temporarily kept until they are saved. A saved residue conservation computation
becomes then a new feature attached to the current snapshot and can, as any
other feature, be used in any tool allowing feature display.

5.5.1 Methods

Many methods exist to compute conservation, and they have been tested and
compared extensiveley [12, 4]. Ordalie implements some of them, as well as two
home-made conservation methods.

5.5.1.1 The *Threshold’ method

This method is essentially a counting method. Two thresholds allow to define
different levels of conservation. At a global level, a 100% (’identity threshold’)
conserved residue column is assigned to ’identity conservation’; a column being
>= 80% comnserved (’global threshold’) is considered to be a ’conserved’ column.
Inside a group, only ’identity conservation’ are considered. The thesholds can
be changed through the "Preferences’ menu.

5.5.1.2 The automatic methods.

In these methods, only columns containing more than 5 residues are consid-
ered, and the computation proceeds through two steps. First, all the columns
are scored with the choosen method. In a second step the columns with their as-
sociated scores are clustered, and the clusters are ranked according to their mean
conservation scores. The two clusters containing the highest scores are consid-
ered to contain the columns corresponding to ’strictly conserved’ and ’globally
conserved’ residues. The same computation is repeated for each group, but only
the cluster with the highest scores is taken.

The available automatic mathods are :
e Liu : taken from Liu et al. [5]
e Mean Distances : the algorithm implemented in ClustalX [§]

e Vector Norm : this method uses a physicochemical representation of
aminoacids based on their volume and polarity. The score is proportionnal
to the most present aminoacid in the column. The method is described in
detail in the Appendix.
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e Multi : each column is scored using several scores (here the *Vector norm’
and 'Mean Distance’ scores) before being clustered.

5.5.2 The Control panel

Method : [Threshold <l [ include PDB Show : [None |
Tith ly global
itle only globa Compute T

Figure 13: The control panel of the Conservation tool

H

From left to right in the Control panel :
e Method : the scoring method to be used.

e Title : an optional title for the ongoing conservation calculation ca be
added.

e Include PDB : by default, the conservation calculation does not include
PDB sequences as their genomic sequence is usually also included in the
alignment.

e only globals : if checked, the conservation will not be performed for the
whole snapshot, conservation inside groups will be discarded.

e Compute : launches the computation.

e Show : Each computed score is saved temporarily and can be recalled
using this combobox. By default, the score is called 'tmp<Method>-
<x>’ where <Method> is the method used and <x> an index. If the
score is saved, its name will changed to ’<Method >-<x>".

e Show scores : opens the Scores frame just below the alignment and displays
the scores as a graph. The drawn scores correspond to the scores currently
selected.

e Save : save the current score (the score indicated in the ’Show score’
combobox) along with its *Title’. The saved score name will be changed in
that combobox, and the score will appear as a new feature in the 'Normal’
mode.

e Return : returns to the 'Normal’ mode.

5.6 Superposition tool

One of the strengths of Ordalie resides in its ability to link/map features to the
3D models (when available) of proteins. To exploit at best the feature mapping
it is essential to proceed in the scope of the structural differences observed
between proteins. To achieve that, Ordalie allows to superpose the strucure
according to feature, and/or user defined residue range.
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5.6.1 The superposition algorithm

A protein structure can be made of several chains, which may be identical or not.
A chain is usually composed of an amino acid polymer and ligands (in Ordalie,
water molecules are considered as ligands). It is important here to understand
that, although superposition computation are done using the polymer sequences,
the entities that are moved (superposed) in Ordalie are the entire chains.

When applying a superposition to a chain, all residues of this
chain (polymer AND ligands) are moved.

The chain superposition is done in three steps :

1. Selection of the superposition zones. Depending of the structure, the
zones may consist in a domain, or some selected seconddary structures for
example.

2. Selection of the chains that would be superposed.

3. Selection, between the chains selected for superposition, of the reference
chain. The reference chain will not move, all the other selected chains will
be superposed onto it.

The detailed superposition algorithm is presented in Appendix 7.5.

5.6.2 Control panel

Feature :[None ]

Figure 14: The Control panel of the Superposition tool.

5.6.2.1 Selection

From left to right the superposition Control panel is made of :

e Features : display the selected feature. The user can then select a feature
item as a residue range.

e Clear : clears all residue ranges and all sequences previously selected.

Select, All : selects residue from the whole alignment.

All Helices : selects all helices present in the sequences.

e All Strands : selects all beta-strands present in the sequences.

35



secondary structure type position, the minimal common part of

2 The ’All Helices’ and ’All Strands’ selections will take, for each
all existing secondary structures present at that position.

5.6.2.2 Control

e Superpose : launches the superposition. This will open the chain selection
window where the user should select chains concerned by the current su-
perposition. When done, the Reference chain window will open to choose
the reference chain (the non moving chain). Oligomers superposition is
treated below.

e Display : opens the 3D Viewer (see the 3D Viewer section for details).

e Return : leaves the superposition tool.

5.6.3 Example : dealing with a homodimer.

Suppose the loaded alignment concerns a protein known to be a homodimer (an
ag structure) under biological conditions, and for which several 3D structures
of some proteins coming from different organism have been solved. By inves-
tigating PDB ID (say labc and 1def), it is also known that all structures are
made of two chains, A and B.

When loading the alignment, Ordalie will recognize the two PDB ID through
the sequence names PDB_labc_A and PDB_1def_B and will then download from
the PDB web site the two structures with atomic coordinates, and store them
inside a dedicated database. Note that Ordalie knows the coordinates for all
the atoms of ALL chains of the structure, not only A. Several cases may be
encountered when performing a superposition :

5.6.3.1 Only one chain present in the snapshot

The snapshot contains the sequence named PDB_1abc_A and PDB_1def_A. When
superposing PDB_1def_A on PDB_1labc_A, only atoms of 1def chain A will change.
Thus in the 3D Viewer, the whole structure of labc will be correct (its the non
moving molecule), and 1def will have chain A on top of labc chain A, and 1def
chain B somewhere in space. The symetry of the dimer is broken, as only chain
A as moved.

5.6.3.2 Moving a dimer.

Ordalie doesn’t know anything about monomers, dimers, multimers in gen-
eral. It is up to the user to provide the information, by giving Ordalie the
sequences of the chains of interest.

If the alignment contains *PDB\_1labc\_A’, PDB_1labc_B, and PDB_1idef A,
PDB_1idef_B, it is then possible to superpose the two dimers. A first super-
position step where only PDB_labc_A and PDB_1def_A are selected will bring
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« 'V, To manipulate a multimer in Ordalie, all the sequences corre-

~(..) - sponding to the chains of the reference AND the sequences of
7 NI N the chains of the target structure should be present in the align-
> ment.

PDB_1idef_A on top of PDB_labc_A. A second superposition step where only
PDB_labc_B and PDB_idef_B are selected will bring PDB_1def B on top of
PDB_1labc_B.

5.7 3D Viewer

The 3D Viewer is one of the most useful tool in Ordalie. Although it does not
offer all the features and functionalities that would a proper Molecular Visual-
ization program like VMD or PyMol, it can be of great help in understanding
protein features in the framework of protein structures.

5.7.1 Molecules and Objects

The Ordalie 3D Viewer is organized around the ’Molecule’ and ’Object’ notions.
A "Molecule’ consists in all the chains (and consequently residues and atoms)
that are present in a given PDB entry. An ’Object’ belongs to a Molecule, and
can be a composition of several elements (full chains, parts of chain, residues,
ligands, etc ...) belonging to that molecule. Objects can be painted with several
colours and can contain several kinds of representation. Feature mapping only
applies to objects.

By default, Ordalie will create 3 objects per molecule :

e AL<molecule name><chain> which is a stick representation of all the
atoms of the chain,

e CT<molecule name><chain> which is the C-alpha (or phosphate) trace
of the chain,

e CA<molecule name><chain> which is the ribbon representation of the
chain.

At present, Ordalie does not handle hydrogen atoms.

5.7.2 Representation types

Ordalie is able to represent a structure in several ways.

e Ribbon : the Ca/P smoothed ribbon. By default the path atoms are the
Ca and P for aminoacids and nucleic acids respectively.

e Ca/P trace : a simple link between Ca or P atoms.

e CPK : each atom is represented as a sphere whose radius is the VDW
radius of the atom.
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e Pearl : the residue is simply represented by a solid sphere placed at the
center of mass of the residue.

e Atoms : a wireframe representation. Standard residues are drawn accord-
ing to their topology. All other compounds (modified residues, ligands, ...)
will be drawn according to a distances criteria. Depending on the quality
of the structure, this may lead to chemically wrong atomic bonds.

5.7.3 The 3D Viewer window

The 3D Viewer window can be divided in 4 parts. The top of the window is
used to display information about picked atoms. Below is the ’Quick Mapping’
panel. Below this panel, from left to right are the 'Molecular Objects’ frame,
the main 3D window, and the ’Actions’ panel at the right. The 3D window can
be maximized by hittin the <F1> on the keyboard, and hitting <F1> again
gives the window its original geometry. All panels may be switched on or off by
hitting the <F2> key.

5.7.3.1 Quick Mapping

The four comboboxes of this panel allow to make a quick mapping of features
on a given molecular object. The left outmost combobox selects the molecule,
then the object onto which the feature will be mapped. There are then two
features selectors. It is possible to map two features on a same object by selecting
one feature with 'Feature 1’ combobox, and a second feature with the 'Feature
2’ combobox. The features are drawn in order, feature 1 before feature 2.
Care should be taken when selecting Feature 1 and Feature 2 as Feature 2 can
completly cover Feature 1. For example, if Feature 1 is set to conservation, which
implies residues colouring, and Feature 2 is set to PFAM-A | a lot of conservation
won’t be seen as a PFAM domain extends to a large range of residues. In this
case, Feature 1 should be set to PFAM, and Feature 2 to conservation.

5.7.3.2 Molecular Objects frame

Below the ’All On’ and ’All Off’ buttons that switch on and off all objects
that have been defined in all Molecules is the list of all 3D molecules present
in the alignment. Aside the molecule name is the 'New’ button that allows the
definition of new objects for that molecule (see section ’Object Editor’ 5.7.4
below). Clicking on a molecule name will open/close the list of the objects
defined for that molecule. An object coloured in green is switched on and is
displayed on the screen, a red object name means the object is switch off. Each
object name is followed by the "Edit’ and 'Del” buttons, used to redefine and
delete the object respectively.

5.7.3.3 The 3D window

This window contains the 3D objects themselves. The objects can be ma-
nipulated by the mouse through an arcball system, that is a virtual trackball.
All the objects of the scene are enclosed in a sphere, and the objects are moved
by dragging the sphere up and down and left to right, the mouse mimicking the
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hand that would roll the sphere. The mouse wheel is used to zoom in and out
the scene. A right drag with <Button-3> will translate the scene in the x-y
plane. A <Control-B1> click will show the label of the atom being below the
mouse pointer.

5.7.3.4 The Actions panel

Although the Ordalie 3D Viewer tool is not intended to be a complete Molec-
ular graphics program, it still offers some functionalities which are, from top to
bottom :

e Reset : cancels all ongoing actions (for example, distance definition),
e Clear Ids : switches off all atom labels,

e Clear Distances : switches off all distances,

e Distances : computes the distance between two picked atoms,

e Centre On Atom : the picked atom becomes the rotation center of the
scene,

e Print : outputs a PS file of the scene,
e Full Screen : toggles the window into a full screen window,
e Stereo : not yet available,

e Close : closes the 3D Viewer window.

5.7.4 The Object Editor

An object is an ensemble of residues and/or ligands belonging to one or several
chains, and displayed in given styles with given colours. The Object Editor
can be invoked to create a new object (the 'New’ button) or to edit an existing
object (the 'Edit’ button).

5.7.4.1 Making / Editing an object

In case of a new object creation, the new object name should be entered in
the top entry box. Two objects can not have the same name.

The object edition can then be done in a five step process :

1. select the chain of interest and the type of residues in the chain : polymer
residues (amino acids or nucleotides) or the ligands,

2. select a representation type,
3. select residues onto which to apply the selected style,
4. select a color,

5. select residues onto which to apply the selected colour.

This process is iterated until all pieces of the object are setup.
Finally, it is possible to add the molecular surface surrounding the object
atoms.
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5.7.4.2 Residue selection

When applying a color or a representation style, the user should specify the
residues it should apply to. There are three ways to do so :

e the ’All’ button will select all the residues of the current chain. This may
be useful to give all residues the same colour for example.

o the ’Selected’ button : this refers to residues which have been selected with
the mouse onto the residue frame. In this frame, clicking and dragging
the mouse with <Button-1> down will select a range of residues.

e the "Feature’ combobox :

selected feature.

this will select residues corresponding to the

The object is then finished by clicking on the ’OK’ button. The new object
will be added to the object list on the corresponding molecule.

5.8 The Features Summary

This representation can render several selected sequences and features on the
same page. The sequences are not schematized as in the Snapshot Overview
representation, but are shown as they appear in the alignment window.

# Features Summary
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Figure 15: The Features Summary window, with the Drawing Area at the top
and the Control panel at the bottom
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5.8.1 Drawing Area

The top of the ’Feature Summary’ window is made of a listbox containing the
sequence names on the left, and a drawing area on the right. Clicking on a
name selects or unselects the corresponding sequence. Multiple sequences can
be selected by holding the <Control> key down while clicking on their names
with the mouse.

In the drawing area, for each sequence the sequence ID is written on the
left, followed by the position of the first residue in the current sequence line,
the amino acid sequence itself as present in the alignment, and the position of
the last residue in the line. When a feature is selected, each sequence line is
followed by a feature line, with the feature name beneath the sequence ID, and
rectangles below sequence positions where the feature is present.

The Feature Summary can be moved around by dragging the mouse while
holding <Button-1>.

5.8.2 Control panel

Below the Drawing Area is the Control panel. On the left is a spinbox that
selects the type of name the sequence should be referenced with, i.e. its sequence
name, its accession number or its bank ID, when available. This choice applies
in both the listbox and the drawing area. Follows the font size selector, and then
the "Features’ selector. Any number of features can be selected by checking the
button corresponding to the desired feature. The ’Notes as Balloon’ checkbutton
renders or not the note attached to each feature as a flying balloon when the
mouse pointer is over the feature. The ’Print’ button will ask for a file name
that will contain a PNG imageof the current drawing area, and the window will
disappear by clicking the ’Close’ window.

5.9 Barcode alignment

The Barcode alignment tool is an other schematic representation of the align-
ment.
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6 Menus Description

This chapter describes the Ordalie menus. Only the entries which have not been
already explained in this manual will be described in details here.

6.1

6.1.1

The File Menu
Open

Opens an alignment file. Several file formats are recognized :

MSF (GCG Wisconsin Package) format.

Macsim /XML format. The Macsim format is an XML file output of the
MACSIMS program or server (see [10] and http://www.lbgi.fr/ julie/ MACSIMS/
for details).

ALN (ClustalW) file format [9].
TFA (Fasta) file format.

RSF file format (Rich Sequence File), as output by the SeqLab program
[11].

ORD (Ordalie) file (ORD), Ordalie specific file format.

A first format checking is done using the file extension (.msf, .tfa/.fasta,

xml,

rsf, .aln or .ord recognized). Then Ordalie will check the file content. In

case of incompatibility, the user will be asked for the correct file format.

6.1.2 Save

Save the entire current alignment in the current file format with the current file
name. The first time ’Save’ is invoked, the user will be prompted to enter a file
name.

6.1.3 Save As ...

Ask for a file format and a file name to save the entire current snapshot.

6.1.4 Save Window As

Save only the visible part of the snapshot in the specified file format and file
name.

6.1.5 Close

Close all snapshots and all dependencies (Overview, 3D Viewer ...), and set
Ordalie ready to load a new file.
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6.1.6 Print

When the ’Print’ option is invoked, a ’Setup’ properties window will pop up.
Several printing parameters can be set :

e image format : actual choices are PostScript, JPEG and PNG.
e paper size : A4, A3 or US letter.
e paper orientation : Landscape or Portrait

e font size and weight : the font used to print alignments is always Courier
New. By default, the font size is the same as the one used in the main
Ordalie window. It can be changed from 6 to 14 by steps of 2 pts, adn the
weight of the font can be 'normal’ or 'bold’,

e Print Area : By default, the whole alignment is printed, but only the
current window or the selected sequences can be printed too.

e Ruler : a ruler can be printed at the bottom of every page.

o Residue numbering : if desired, the residue numbering inside the sequence
can be printed on every page for every sequences.

6.1.7 Quit Ordalie

Guess ...

6.2 The Edit Menu
6.2.1 Cut

Cuts the selected sequences.

6.2.2 Copy

Copies the selected sequences into the memory buffer.

6.2.3 Paste

Pastes the sequences present in the memory buffer. The sequences are pasted
just below the current selected sequence. If no sequence is selected, then no
sequences are pasted. Note that in case of pasting sequences that already exist
in the snapshot, their names will be suffixed by <n>’ where '<n>’ is the
copy number.

6.2.4 Preferences

Access the "Preferences’ panel. This gives acces to Ordalie internals.

6.3 The View Menu
6.3.1 Bigger font

Increases the font size. The Ordalie default font type and size can be defined
through ’Edit’ -> ’Preferences’ -> ’General’.
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6.3.2 Smaller font

Decreases the font size

6.3.3 Open Log Console

Most of Ordalie information and computations are logged. The Log window
allows to access the crude log text and to save it as a raw text file.

6.3.4 Output Log as ...

This will output the whole Ordalie log. A cascade menu allows to select between
a HTML or Text format. The output file name is the rootname of the original
alignment file suffixed by the format type.

6.3.5 Toggle FullScreen

Toggles the main window between its actual size and full screen size. This can
also be achieved by hitting the <F1> key on the keyboard.

6.3.6 Show/Hide Icon Bar

Displays or hides the Icon bar buttons frame. This is useful when a maximal
window size is required, for alignment editing for example.

6.3.7 Show/Hide Scores

This turns on and off the scores frame. When displaying a conservation score,
either through the Features buttons or inside the ’Conservation’ tool, the global
score and groups scores for each column is plotted.

6.3.8 Show/Hide Features frame

Swiches on and off the Features frame. This is useful when a maximal window
size is required, for alignment editing for example.

6.4 The Sequence Menu

6.4.1 Names as

In Ordalie, there are three ways of naming a sequence :
e by the sequence name, which is a name given by the user,
e by the accession number,

e by the bank Id.

In Macsims/Xml and Ordalie file formats, the three types of names are
clearly identified. For all other formats, there is only one ID per sequence, and
this one will be taken as the sequence name, accession number and bank ID.

This option allows to change the displayed name of the sequences to any of
these three possibilities if available. By default, the sequence name is displayed.
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6.4.2 Identity tool

Launches the Identity tool.

6.4.3 Search motif

Launches the Search motif tool.

6.4.4 Retrieve Seq. Info.

This option is intended to retrieve information from sequence databases. For
each sequence, Ordalie will try to connect to its original database (UniProt,
NCBI) and fetch information. The retrieved information will appear in the
sequence contextual menu or through the Browse information menu item.

6.4.5 Browse Info seq

Enters the sequence information browser tool.

6.4.6 Edit Info Seq

Enters the sequence information edit tool.

6.4.7 Sequence VRP
Enters the Sequence VRP tool.

6.4.8 Show/Hide Phylum

If the 'Life Domain’ information is available, then the sequence names will be
colored accordingly. By default, Eukaryots are colored in red, Prokaryots in
yellow, Archaea in blue, Viruses in black. This color scheme can be changed
through the "Preferences’ panel.
6.4.9 Show/Hide Sec. Str.

For all PDB sequences present in the main window, show or hide the secondary
structure information if it exists. The Helices, Strands and Turns information
is extracted from the PDB file itself, and the structures are represented in red,
green and cyan respectively.

6.5 The Alignment Menu
6.5.1 Editor

Launches the Editor tool. The Editor is described in details in section 5.2..

6.5.2 Overview

Creates an instance of the Overview Window for the current snapshot. See
“Snapshot Overview” section 5.1 for details.
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6.5.3 Conservation

Launches Conservation computation tool.

6.5.4 Tree
Launches the Tree tool.

6.5.5 Features Summary

Launches the 'Features Summary’ tool. Sequences selected in the main window
will automatically be selected in the "Features Summary’ tool.

6.5.6 Features Editor

Launches the feature editor.

6.5.7 Annotate snapshot

Launches the snapshot annotation tool.

6.5.8 Barcode

Creates a barcode representation of the current snapshot.

6.5.9 Clustering

Launches the Clustering tool.

6.5.10 Add separator

Adds a blank line separator just below the selected sequence. Be aware that
only one sequence should be selected. Adding separator allow the user to create
his own clusters.

6.5.11 Remove Separator

Removes the separator just below the selected sequence. Be aware that only
one sequence should be selected.

6.5.12 Remove All separators

Removes all separators, and unselects all sequences.

6.5.13 Toggle physicochem. col.

Colours residues with the same mapping as in the "Editor’.

6.6 The Structure Menu
6.6.1 Superpose Structures

Enters the ’Superposition’ tool if several PDB structures are available in the
alignment.
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6.6.2 Display Structures
Launches the ’3D Viewer’ tool.

6.6.3 Color Sec. Str. by identity

This tool allows coloring the secondary structures according to their sequence
identity level in the snapshot. When invoked, a parameter window will pop up
with the following parameters to select:

e Compute similarities using mean sec. str. limits or by using a sequence
reference,

e Type of color gradient : grey or color,
e Gradient limits : from min to max identity, or from 0 to 100%,

e Assign identity to B factor or not.

6.6.4 Save PDB

As the 3D structures may be changed using the ’Superposition’ tool, this option
allows to save a given 3D structure present in the alignment. It may be useful
to output the superposed structures in order to render them in a more sophis-
ticated drawing program.

When invoked, a window will pop up to ask the user for some parameters :
e select the molecule,
e select all or a particular chain,

e select all residues or a specific residue range,

6.7 The "?" Menu
6.7.1 About

This menu item pops up a window giving some information about Ordalie, such
as the currently used version, and the URL for the Ordalie home page.

6.8 help

Launches this manual on the default web browser.
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7 Appendix

7.1 The command line options

Option Values Description

-convert <tfa|msf|xmljord> | Converts the alignment into the for-
mat indicated by -convert. The con-
verted output file name will have the
form <alignemnt file>>.<format>

-precompute | <0[1> :precompute clustering and conserva-
tion for each PFAM domain

-threshold <x> Set conservation threshold level. <x>
should be set between 51 and 100

-batch <0[1> Run Ordalie without windows and exit

when finished

7.2 The Ordalie database scheme

The core of Ordalie is build around a in-memory SQLite database [3] which
scheme is given in figure XXX. Ordalie takes advantage of this underlaying
database to store snapshots of alignments and their associated features. The
"ordalie" table contains settings parameters saved at exit allowing the user to
find the same state when launching Ordalie again. The "seqinfo" table con-
tains sequence information that are not linked to aminoacids positions (length,
molecular weight, isoelectric point, ...) The "seqfeat" table is used to store fea-
tures data mapped onto the residue sequence. Upon loading of a new alignment
file, Ordalie creates a first snapshot as being a read-only copy of this alignment
stored as the "original alignment" in the snapshot table. This table contains
all snapshots created so far along with their name and description. The "se-
qali" table records the amino acid sequences as they appear in the snapshots.
A link table "In _snapshot seqali" binds a given set of sequences to a given
snapshot. Accordingly, the "featali" table stores features attached to aligned
sequences in a given snapshot. A link table "In_seqali featali" couple this two
tables. The "clustering" and "cluster" tables define a given clustering attached
to a snapshot with its name, the method and residue eones used to com-
pute it, and the resulting clusters with their names respectively. The set of
sequences defining a given cluster is available through the "In_seqali clluster"
link table. The "colmeasure" and "colscore" tables correspond to conservation
computations (column measurements) with their name and used method, and
the conservation groups with name, value for each column of the group respec-
tively. The conservation score for a given cluster is available through the link
table "In_cluster colscore". Finally, the "annotation" table contains all infor-
mation relative to annotation the user adds to a given snapshot. The Ordalie
(.ord file extension) consists in a database dump.

7.3 The Vector Norm scoring method

This method is based on a vectorial representation of the 20 amino acids. This
representation can be the same as the one used in the VRP represetnation, or
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can be for example, a volume/polarity couple. The score for a given column k
can be computed then by :

S(k) = nc/nt * [sum_i=1"nV|/sum_1=1"n|Vi|

where nc is the number of residues in the column, nt is the total number of
sequences.
This function is bounded by 0. and N, where N is the number of sequences in
the alignment.

7.4 The Feature File Format

It is possible to import features into Ordalie through a features file. It is so
posssible to add items to an existing feature, or to create a completly new ones.

The feature file format looks like :

# This is an example of a feature file format
#

# Declare the feature

FEATURE MyFeat 7PROPAGATE? 7all|group?

# A line starting by \# is a comment line that can be inserted everywhere
#

# Structure of the feature item :

# seq. name;coord. system; start; stop; color; score , note
Q65P3D;LOCAL;23;57;red;0.0;first item
Q65P3D;GLOBAL;212;345;blue;0.0;second one
FLK14Q;1local;123;234;red;0.0;0one more

# Then go to an other feature
FEATURE STRUCT
P12345;global;2112;2541;green;0.0;add one

To add some items to an existing feature, the feature name should be exactly
identical to the one already present in the alignment as feature names are case-
sensitive.

7.5 The superposition algorithm

Given two sets of atomsic coordinates A and B, the following algorithm will
try to minimize the rms distance between A and B by moving B onto A. The
algorithm can be separated in the following steps :

e compute the center of mass (CDM) of the two sets and translate B atoms
by the vector joining B CDM to A,

e compute the 3 main inertia axis,

e by turn, minimize the weighted RMS by rotating around the Eulerian
angle associated to the current axis.

e stops when converged, and issue superpostion information.
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The output of this algorithm provides along with the RMS, the orientation
matrix, translation vector, and rotations between the two molecules in different
forms.
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