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1. Outline of RECOG

1.1. What is RECOG?

Ortholog groups (Clusters)

RECOG (Research Environment for Comparative Genomics) is a workbench software
program which is used to conduct comparative genome analyses on a massive scale. The
main feature of RECOG is the function of ortholog analysis between genomes of numerous
species based on the display of an ortholog table (rows: ortholog groups; columns: species).
RECOG can also conduct various comparative analyses for detailed examination, based on
this table.

RECOG was developed based on the MBGD (Microbial Genome Database for Comparative
Analysis). RECOG is a dedicated client software program that is available immediately after
connecting to the MBGD server. Meanwhile, the analysis of newly determined microbial
genomes, eukaryotic genomes, efc. that are not included in the MBGD can also be
conducted in a local environment, by installing the RECOG server locally.

The latest version of RECOG is available from http://mbgd.genome.ad.jp/RECOG/.

This manual explains how to use the RECOG Client software program.

Organisms

o s o o [ o R local file

RECOG RECOG server MBGD server
local server [CoreAligner]
[DomClust]
>
local db m m
— — )
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2. Operating Environment of RECOG

2.1. Operating system

€ Mac OS 10.3 and upward
€ Windows XP, Vista
¢ Linux

2.2. Compatible Java version

€ Java 1.4 and upward
Note: Make sure that Java JRE 1.4 and upward is installed before installing the RECOG
Client software program. If it is not installed, install Java JRE 1.4 and upward before

installing the RECOG Client software program.

10
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3. Installation/Uninstallation

3.1. Installation of RECOG for Windows

1. Set ‘JAVA HOME, an environmental variable, as follows:
Variable: JAVA_ HOME
Value: the directory in which the JAVA JRE is installed.

2. Double-click recog-client-<version>.exe to start the installation.
Install RECOG by following the instructions on the screen. Upon completion of the

installation process, the RECOG menu is added to the start menu.

3.2. Installation of RECOG for Mac

1. Double-click recog-client.pkg.tgz to create recog-client.pkg.

2. Double-click recog-client.pkg to start the installation.
Install RECOG by following the instructions on the screen.

During the installation, the administrator’s username and password are requested.

3.3. Installation of RECOG for Linux

1.  Set ‘JAVA HOME,’ an environmental variable, with the following command:

bash: export JAVA_HOME=<JAVA JRE home directory>
csh: setenv JAVA_HOME <JAVA JRE home directory>

2.  Decompress recog-client-<version>.tgz to create a recog directory.

Create the recog directory in an appropriate place.

11
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3.4. Uninstallation of RECOG for Windows

1. Click Uninstall RECOG in the start menu to remove the installation directory.
2. If'the installation directory is not removed, remove it manually.
3. The data directory C:¥Documents and Settings¥<user account>¥RECOG is not

removed by the above uninstallation procedure. If you do not need it, remove it manually.

3.5. Uninstallation of RECOG for Mac

1. Remove the following directory manually:

/Application/recog.app
/Library/Receipts/recog-client.pkg

2. The data directory /Users/<user account>RECOG is not removed by the above

uninstallation procedure. If you do not need it, remove it manually.

3.6. Uninstallation of RECOG for Linux

1. Remove the recog directory manually.
2. The data directory /home/<user account>/RECOG is not removed by the above

uninstallation procedure. If you do not need it, remove it manually.

12
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4. Starting and Terminating RECOG

4.1. Starting RECOG

® Windows
Click Start — All programs - RECOG — RECOG menu.

® Mac

Open /Applications in the finder window and double-click the RECOG icon.

® Linux

From the terminal, move to the recog directory, and execute the following command:

.recog.sh

4.2. Terminating RECOG

On the menu screen, click File — Exit.

13
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5. Display and Operation of the RECOG Main
Window

5.1. Screen structure
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The main window consists of the following components:
5.2 Window header
5.3 Menu bar
5.4 Toolbox
5.5 Zooming scale bars
5.6 Taxonomy Tree
5.7 Phylogenetic Pattern Map (PPM)
5.8 Info tab
5.9 Histogram tab
5.10 Status bar

14
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5.2. Window header

The RECOG Client version, name of the current project and name of the DomClust result file

are displayed.

m RECOG version 1.0.0 — default / cluster_sample

File View Search Run Option

5.3. Menu bar

5.3.1. File menu

HEN View Tool Run  Opti
New »
Chanege Server » |
J Open file..
Open Project » |
,H Save Cluster file..
. Import »
@] Export > |
Genome Mapping [
Page setup.. 1
I.t, Update Data.. :
Btl Exit

New New Analysis

The currently displayed analysis is cleared.
New Project
A new project is created.
Change Server... RECOG server
The RECOG server to be used for analysis is specified.

The list of registered RECOG servers is displayed.

Open file Analysis result files, including DomClust result files, are opened.
Open Project Project

An existing project is opened.
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Save Cluster file...

Import

Export

Genome Mapping

Page setup...

Update Data

Project List...
The list of existing projects is displayed.

The currently displayed analysis results are saved.
DomClust file...
DomClust result files are imported.

Gene property file...

Gene property files are imported.

DomClust results are output in tab-delimited format, and PPM images are output in
PDF format.

Regarding imperfect genomes, the contig alignment sequence, direction, efc. on the
chromosome are set.

The size of the PPM image to be saved is specified.

The local genetic data are updated.

Exit The RECOG Client is terminated.
5.3.2. View menu
AUENN Tool Run  Option
%% fAegeregate Mode
S5E Cluster Mode

Aggregate Mode / Disaggregate Mode

Cluster Mode/Sub-cluster Mode

Expand Taxonomy Tree
Collapse Taxonomy Tree

Select all clusters on PPM

Expand Taxonomy Tree

=] Collapse Taxonomy Tree

Select all clusters on PPM
PPM Label

| | 1]
== Color genes by properties..

i Histogram...

v Taxonomy Tree Pane
v Information Pane

The PPM display mode is switched between the aggregate mode

and the disaggregate mode.

Regarding the analysis of sort, efc., whether to conduct an
analysis based on clusters or sub-clusters is specified.

The tree in the taxonomy browser is expanded one level.

The tree in the taxonomy browser is collapsed one level.

All the clusters on the phylogenetic pattern map (PPM) are

selected.
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PPM Label Whether to display the gene name or the cluster ID in the label
display fields on both sides of the PPM is specified.

Color genes by properties Each gene on the PPM is classified by color in proportion to the
gene property value.

Histogram The Histogram tab is used to create graphical representations

based on the gene property numerical data.

Taxonomy Tree Pane Whether or not to display the taxonomy tree pane is specified.
Function Category Pane Whether or not to display the function category pane is
specified.

5.3.3. Tool menu

IEEIN Run Option
}-) Kewyword Search...

Organism/Gene Count Filter

Keyword Search... A keyword search is conducted regarding the gene/cluster properties.
Organism/Gene Count Filter The filtering conditions are specified based on the gene count/species in
a cluster.

5.3.4. Run menu

Option

I "¢ Ortholog Clustering (DomGlust)...

ﬁ Phylogenetic pattern clustering (PhyloPatClust)..
—0 . .
292 Core Genome Alignment(CoreAligner)..

| |
ili Neighborine Clusters...
E ]

Ortholog Clustering (DomClust)... DomClust analysis is conducted.
Phylogenetic pattern clustering (PhyloPatClust)... Phylogenetic pattern clustering is carried out.
Core Genome Alignment (CoreAligner)... CoreAligner analysis is conducted.
Neighboring Clusters... Neighboring gene clustering is carried out.
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5.3.5. Option menu

Option...
URL...

Gene Property /

| 'ﬁ? Option...

URL..

Gene Propety/Cluster Propety List..

Gene Set/Cluster Set List..
Properties...

The option screen is displayed.

The URL for displaying genetic information from an external resource is set.

The list of registered gene properties/cluster properties is displayed.

Cluster Property List...

Gene Set / Cluster Set List...

Properties...

The list of registered gene sets/cluster sets is displayed.

The properties of the displayed analysis results are displayed.

5.4. Toolbox
Ul s @meEoEET P vEBH R

The Toolbox can be moved by dragging and dropping the left side of the Toolbox with the

mouse.

To return the Toolbox to its original position, click the Close button on the upper right of the

Toolbox.

Open file

Save Cluster File

Import DomClust file

Export

Aggregate Mode / Disaggregate Mode
Cluster Mode / Sub Cluster Mode
Expand/Collapse Taxonomy Tree
Color genes by properties

Histogram

Keyword Search

Ortholog Clustering (DomClust)

Phylogenetic pattern clustering (PhyloPatClust)

Core Genome Alignment (CoreAligner)
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||
§§i Neighboring Clusters
Y

'h;? Option

5.5. Zooming scale bars

Each zooming scale bar expands or contracts the horizontal/vertical size of the PPM.

: ; | . o
Vertical Zoom: | Horizontal Zoom: |

® Vertical Zoom scale bar
The longitudinal size of the PPM cell is expanded or contracted by sliding the scale bar
laterally.

® Horizontal Zoom scale bar
The transverse size of the PPM cell is expanded or contracted by sliding the scale bar

laterally.

5.6. Taxonomy Tree

The Taxonomy Tree displays the taxonomic tree of the given species.

1. All tab for selecting the species to be analyzed
The taxonomic tree of all the species registered in the RECOG server is displayed.
On the tree screen, it is possible to choose the species (ingroup, outgroup) for DomClust

analysis and to color the species.
2. Selected tab for PPM manipulation

This tab consists of upper and lower views.

The upper view displays the taxonomic tree for the organisms (shown on the PPM) that
are currently targeted for analysis.

On the tree screen, phylogenetic pattern filtering conditions, species groups, efc. can be
set.

The lower view changes by selecting one of the following upper buttons:

® Control
A view for controlling the display of ortholog table, including the color settings, filter
settings, sort settings, and the switching of the order of display or the

display/nondisplay of the PPM species, is displayed.
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® Sp Group

Species groups are displayed.

® Set
Currently registered gene sets, cluster sets, compound conditions and species sets are

displayed.

3. Clustering tab

The hierarchical clustering tree obtained from phylogenetic pattern clustering is displayed.

5.7. Phylogenetic Pattern Map (PPM)

The Phylogenetic Pattern Map (PPM) is the main feature of the RECOG system. In the
PPM, genes that belong to each ortholog group are listed in a table in which ortholog groups
and species are arranged in the rows and columns, respectively. When the display area is
reduced, a pattern representing the presence or absence of genes (phylogenetic pattern) is
displayed as a heat map. Basically, species are shown in the order of appearance on the
taxonomy tree, but if outgroup species are specified, ingroup species are displayed on the left
side and outgroup species are displayed on the right side. However, the order of display can
be changed via the operation panel. In each cell, the /locus_tag of the gene, which belongs to
the cell, or the number of genes is displayed. When a cell is clicked, the relevant cluster and
gene data are displayed on the Info tab at the right end.

If DomClust analysis is carried out upon specifying outgroup species, the cluster table is
displayed as a nested table. That is, genes in the outgroup species form an outgroup cluster
which corresponds to multiple sub-clusters that consists of genes in the ingroup species. All
of these are included in the (upper-hierarchical) cluster (see the figure below). Furthermore,
as its upper-hierarchical cluster, a homologous cluster is defined as an accumulation of
homologous ortholog groups. In normal disaggregate mode, the function categories and gene
names (or cluster ID’s) of the sub-clusters are displayed in the columns on the left side, the
function categories and gene names of the clusters are displayed in the columns on the right
side, and homologous clusters are displayed on the right side thereof. These columns are
called cluster headers. On the other hand, in the aggregate mode, clusters of the same
phylogenetic pattern are displayed in the same row in an aggregated manner, and no cluster

headers are displayed.
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ingroup outgroup Homology cluster

Subcluster Cluster
Homology Cluster (Inner ortholog group)  (Outer ortholog group)
Cluster 1
‘ Subcluster 1 ‘
‘ Subcluster 2 ‘ Outgroup
cluster
‘ Subcluster 3 ‘
Cluster 2
‘ Subcluster 1 H Outgroup ‘
cluster
Nested table structure RECOG screen display

5.8. Info tab

The Info tab displays the cluster selected on the PPM and the gene information in that cluster.

In the aggregate mode, multiple clusters with the same phylogenetic pattern are displayed.

m Histogram }

Bminoglycoside N3-acetyltransferase

Cluster ID Gene Name  Description

minoglycoside N3-a...

Organism Locus Tag

hcr BCAH187_A2976

[beu BCAHS20_2929

hca BCE_2969

bch BCB4264_A2939

ltem Contents

Organistn hce N
LocusTag BC2919

GeneName

Accession NP _832667 1

Start 2875219

End 2876022 =
Strand -

Description aminoglycoside N3'-acetyltr...
Chromosome chromosome 1

Gl humber 30021036

Gene ID 1205267 )
A4 length 267

Expression 567.0 b

1. Cluster description field (at the top)
The cluster selected on the PPM is described.
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Cluster information table (upper table)

The cluster information selected on the PPM is displayed. When the table is
double-clicked, a browser is activated and the details of the cluster information are shown.
Also, by right-clicking the selected cluster on the table, various functions, including
Multiple Alignment and the display of a Regional Genome Map, for the selected gene

group can be executed.

Cluster ID The cluster ID is displayed.

Gene Name The representative gene name of the cluster (sub-cluster) is
displayed.

Description The representative description of the cluster (sub-cluster) is

displayed. As the background color, the color corresponding to the

typical function category of the cluster (sub-cluster) is used.

Gene information table (center table)

The information on the genes belonging to the cluster selected on the PPM or the cluster
information table is displayed. Upon double-clicking, a web browser is activated and the
details of the gene information are displayed. If multiple genes on the table are selected
and right-clicked, various functions, including Multiple Alignment and the display of a

Regional Genome Map, for the selected gene group can be executed.

Organism The species code is displayed.
Locus Tag The locus tag of a gene (domain) is displayed. For the domain, the

domain number is shown at the word’s end.

Detailed gene information table (lower table)
Detailed information on the gene selected on the PPM or the cluster information table is

displayed. The registered gene properties are also displayed.

Organism The species code is displayed.
Locus Tag Locus Tag

Gene Name Gene name

Accession (P) Accession number

Position Gene region

Direction Direction of gene

Feature Key Feature key

Gl number GI number

Gene ID Gene ID

Description Description
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5.9. Histogram tab

On the Histogram tab, cluster properties are displayed in graphs of various types. In normal
disaggregate mode, annotation information is displayed.
Aggregate mode  Bar graph for phylogenetic pattern frequency

Disaggregate Description / Function Category

mode The description is displayed. For the background color, the color of
the sub-cluster’s typical function category is displayed.
Value

1. The species’ numerical data are displayed in a bar graph/line
graph.
Difference

2. The differences in the species’ numerical data are displayed in a

bar graph/line graph.
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m
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Cof2 o2 B AR
DupR2 Oepf2 0.0

s0cC? aacl?

abeB BTN +.320_0042 | & L abrg 0

accih 26 |, .320_4715 30480 . acch

aceh acch 0.0

C,cfE o 315 |..820_4205 z accB

Graph display of the property value
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5.10. Status bar

The Status bar displays the amount of used memory, PPM information and application update

information.

[. 136ME £ 1085ME Nurnber of Selected Genomes: 15 Number of Phylogenetic Patterns: 16410 I

1. Display of the amount of used memory (left side)
The amount of memory used by the current application is displayed.
® [ eft side: the amount of memory used by the application

® Right side: the amount of memory allocated to the application

2. Display of PPM size information (center)
® [eft side: the number of species shown on the PPM
® Right side: the number of clusters (or total number of phylogenetic patterns in the

aggregation mode) shown on the PPM

3. Update information (right side)
The update notice icon is displayed on the right side of the status bar when any application

or public data is updated. The update information is accessed by clicking this icon.

RECOG Client Version (0.9.148) Released!
You can get from the download site

D In the future, this message should not be displayed

T
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6. Project Creation and Editing

A Project is a saved collection of related analysis results. In default mode, the default project
is selected, and all analysis results are stored therein. It is advisable to create a dedicated

project before proceeding with any analysis.

6.1. Creation of a new Project

3. Click File — New — New Project....
The New Project screen appears.

New Project @

Mame l Test Project| ]

Server URL lhttp:m'nbgd.genome.ad.jp VH Newy Server... ]

I Apply ][ Close ]

4.  On the New Project screen, enter a project name and the URL of the RECOG server that
will conduct the analysis. The RECOG server can be selected from the menu from among
all the registered servers. If an official server is used, the default settings do not have to be
changed. To register the URL for a new server, click the New Server... button to register

it on the New Server screen.

New Server

Server:’ http: recog.server.ac jp }

[ Apply ][ Close ]

5. When the Apply button on the New Project screen is clicked, the project is
registered and opened.

(Note) To register a project, ensure that you can connect to the RECOG server.
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6.2. Open a project

1. Click File — Open Project, and click the relevant project. The clicked project opens.

m View Search Run Option —
New N — ‘—
Change Server > ank E

LJ Qpen file... |
Open Project 4 & Test Project

- ve Clictor file default
1~ oave Uluster file

Project List..
R~ . . | iy

6.3. Reference to a list of registered projects

1. Click File — Open Project — Project List... to display the Project List screen.
The registered project names and the RECOG server URL are displayed on the Project List

screen. Also, the Select field of the project in use is displayed and checked.

m Project List

Name URL Select

Test Project http: frecog.server.ac jp @

default hitp: Sinbgd.genome .ad jp O
Add... Ediit Delete I Apply H Close ]
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6.4. Project registration

1.

Click File — Open Project — Project List... to display the Project List screen.
On the Project List screen, click the Add... button to display the New Project screen.

On the New Project screen, enter the project name and set the URL of the RECOG server

that will conduct the analysis.

To register the URL for a new server, click the New Server... button and register it on the

New Server screen.
On the New Project screen, click the Apply button.

Click the Apply button on the Project List screen.

6.5. Project information editing

1.

Click File — Open Project — Project List... to display the Project List screen.

On the Project List screen, select the project and click the Edit button to display the Edit
Project screen.

On the Edit Project screen, change the project name and server URL.

After editing, click the Apply button on the Edit Project screen to display the details of the
edited information on the Project List screen.

Click the Apply button on the Project List screen.
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6.6. Project removal

1. Click File — Open Project — Project List... to display the Project List screen.

2. On the Project List screen, select the project to be removed and click the Delete button. A

warning message appears. Click the OK button.

'\?) Delete project [Test Project]?

IR

3. On the Project List screen, click the Apply button.

(Note) Upon the removal of the project, all the analysis results, including the DomClust results,

of the project are removed.

(Note) The files created in a project are saved in the following folder in the user’s home
directory: RECOG/project/project name. So, unnecessary files can be removed by

directly accessing this folder.
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7. Switching the RECOG Server

The RECOG servers that conduct DomClust analysis and CoreAligner analysis can be

switched. When a project is opened, the default RECOG server that is set for the project

conducts the analysis.

7.1. Checking the RECOG server used

1. Click File — Change Server to access the list of URL’s of registered RECOG servers. The

server currently used for analysis is checked.

View Search Run Option

New » wwi | | 228 {

Chanee Server ] ehttp://mbedegenome.ad jp

J Open file.. http:ffre?og.server.ac.jp
Server List..

Open Project » | |

- I

7.2. Switching the RECOG server

1. Click File — Change Server, and click the RECOG server to be used. The RECOG server
in use is switched, and the Taxonomy Tree on the All tab is updated using the data from

the newly specified RECOG server.

(Note) When the DomClust analysis results are displayed, the RECOG server cannot be

switched. Click File — New — New Analysis to clear the display and start a new analysis.

7.3. Reference to the registered RECOG servers

1. Click File — Change Server — Server List... to display the Server List screen. A list of

registered RECOG servers is displayed. The RECOG server used for analysis is checked
in the Select field.
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Name Select

hitp: Sinbgd .genome .ad jp @

Ihﬁp:!:‘recog.server.acljp O
Add.. veiete [ apply || Close |

7.4. Registering the RECOG server

1.

Click File — Change Server — Server List... to display the Server List screen.
On the Server List screen, click the Add... button to display the New Server screen.

On the New Server screen, enter the URL of the RECOG server and click the Apply

button.

On the Server List screen, click the Apply button.

7.5. Editing the RECOG server

1.

Click File — Change Server — Server List... to display the Server List screen.

On the Server List screen, select the RECOG server to be edited and click the Edit...

button. The Edit Server screen is displayed.

On the Edit Server screen, enter the URL of the RECOG server and click the Apply

button.

On the Server List screen, click the Apply button.
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7.6. Removal of the RECOG server

1. Click File — Change Server — Server List... to display the Server List screen.

2. On the Server List screen, select the RECOG server to be removed and click the Delete

button. A warning message appears. Click the OK button.

9 .
Q Delete server [http://testserver.ac.jpl?

Lo | ooz o]

3. On the Server List screen, click the Apply button.
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8. Display and Manipulation of the Taxonomy

Browser

The Taxonomy Browser displays the taxonomy tree of organisms. On the tree, manipulations
can be performed, including the selection of the ingroup/outgroup to be subjected to DomClust
analysis.

The Taxonomy Browser comprises the All tab for specifying the species group to be subjected
to analysis from among all the available species, and the Selected tab for specifying various

manipulations of the species group to be subjected to analysis.

8.1. Expansion/Collapse of the Taxonomy Tree

The classification hierarchy of the Taxonomy Tree can be expanded or collapsed in a stepwise

manner by clicking the Toolbox buttons.

For expansion, click (Expand Taxonomy Tree) in the Toolbox. One expansion

increment is made for each click.

For collapsing, click S (Collapse Taxonomy Tree) in the Toolbox. One collapsing

increment is made for each click.

8.2. Specification of a set of classification ranks to be

displayed on the Taxonomy Tree

Users can choose a set of taxonomic ranks (species, genus, family, order, etc.) to be displayed

on the Taxonomy Tree.

Vad
1. Click 49 (Option) in the Toolbox to display the Option screen.

2. On the Option screen, click the Taxonomy Tree tab.

3. On the Taxonomy Tree tab’s Display Rank form, specify the classification rank to be
displayed.
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® All: All the taxonomic ranks are displayed.

® Seclect: Only the checked taxonomic ranks are displayed.

* Click the Default button to return to the default settings.

| Taxonomy Tree | poa | Function Category Color | Neightor Clustering | Muliple Asgrment | Tree | General
- Display Rank
Car ®srole
() supertingtiom () kingelom () superphiun () proyhum [ suophyium
Oclass () subciass (V] order ) suborder (V] tamiy
Oltrve Ogenus [ species growp [ species [ norank

8.3. Specification of the ingroup/outgroup

On the All tab, users can choose a set of species to be compared by the DomClust program.

Specify a set of species belonging to the interested phylogenetic group as ingroup, and specify,

as the need arises, a set of distantly related species for comparison as outgroup (the

specification of the ingroup is mandatory, while the specification of outgroup is optional). If the

outgroup is specified, groups are severed in creating an ortholog group so that the ingroup

species form a single phylogenetic group against the outgroup species.

1. On the Taxonomy Tree, select and click the relevant species or taxonomy nodes.

2. Click the right mouse button, and click Group — Ingroup or Outgroup. The selected

species are chosen as the ingroup or the outgroup species, respectively.

IN is displayed for the ingroup species, and OUT is displayed for the outgroup species.

= _4 Bacilales(43)
= _4 Bacilaceae(22)

# Bacillus amyloliquefaciens FZB42

# Bacillus anthracis Ames Ancestor; 220
LB acilus anthracis Ames

L BEacillus anthracis Sterne

o aroue

® Ba Color »  Outeroup

# BaClluscereust  Auto Ineroup

# Bacillus cereus I Auto Outeroup
# Bacillus thuringie Cancel

B Pamilliie i

= 4 Bacillales(43)
= 4 Bacilaceas(22)
# Bacillus amyloliquefaciens FZB42
# Bacilus anthracis Ames Ancestor; A20
Bacillus anthracis Ames
Bacillus anthracis Sterne
Bacillus cereus ATCC 10957
Bacillus cereus ATCC 14579
Bacillus cereus E33L
Bacillus cereus NvH 391-98
Bacillus thuringiensis serovar konkukiar
Bacillus thuringiensis &l Hakam
Bacillus weihenstephanensis KBAB4
Bacillus clausii KSM-K16
Bacillus halodurans C-125
Bacillus licheniformis ATCC 14580; DSh
Bacillus licheniformis DSM 13; ATCC 14
Bacillus pumilus SAFR-032
Bacillus suktilis 165
Exiguobacterium sibiricum 255-15
ouT Geobacillus kaustophilus HTA426
ouT Geobacillus thermodenitrificans NG80-z

0

LR R R R R R R R R R -

33



RECOG Client User’'s Manual

2. To cancel the selection of the ingroup/outgroup species, select and click the relevant
species or taxonomic group on the Taxonomy Tree and click Group — Cancel. To cancel

all species or groups, click Cancel on the uppermost root node.

8.4. Automatic ingroup/outgroup specification

The best way to evenly select the species to be analyzed is to select a representative species for
each taxonomic rank. RECOG can automatically select a representative species from each
taxonomic group for choosing the target species. Here the weight of species is determined by
the date of publication of the genome sequence; that is, the earlier the determination of the

genome sequence, the higher its significance.

1.  From the Rank drop-down menu located above the Taxonomy Tree, specify the normative

taxonomic rank.

2. On the Taxonomy Tree, select and click the taxonomic group (with a rank higher than the

normative rank specified above) to be subjected to analysis.

3. Click the right mouse button, and click Group — Auto Ingroup or Auto Outgroup. From
among the selected classification groups, the species with the highest weight is chosen as

ingroup/outgroup species for each normative-rank taxonomic group.

| All ’Selec’(ed Clustering All ’Selectecl‘ Clustering
Rank: | family v Rank: |family v/
_ 4 root(598) _ 4 root(598)

SR |Desulfurococcales(4)
SIS |Desulfurococcaceas(3)
(W~ eropyrum pernix K1

L Mllghicoccus hospitalis KINgA

= Desulfurococcales(4)
= Desulfurococcaceae(S)

Ll Aeropyrum pernix K1

L Bllgnicoccus hospitalis KIN4A

L A Staphylothermus marinus F1 LA Staphylothermus marinus F1

SR 1Py odictiaceae(1) B |Pyrodictiaceae(1)

L BHyperthermus butylicus DSM 5456 [UWHyperthermus butylicus DSM 5456

i

(Supplement) Rank item modifications

To modify the Rank items in the drop-down menu:

1. Click rﬁ? (Option) in the Toolbox to display the Option screen.

2. On the Option screen, click the Taxonomy Tree tab.

3. In the Rank Item form on the Taxonomy Tree tab, check the taxonomic rank to be
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displayed.

4. Click the Apply button on the Option screen.

- Rark item
[ superkingrion [ kingdom [ superphyium ([ phytum [ sutsphiytum
class [ subclass order [ suberder tarrity
[Otrive genus [ species aroup species [Jro rank
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9. Ortholog Clustering (DomClust)

Ortholog clustering is performed upon specifying a species. The result is displayed on the
PPM. This is the first analysis conducted in RECOG, and is the basis for all comparative

analyses.

9.1. New analysis

If any DomClust analysis result is displayed, clear the result.

1. Click New — New Analysis to clear the currently displayed DomClust analysis result.

9.2. Execution of DomClust

(Note) DomClust analysis is possible only in an environment where Internet connection is

available.

2. Specify the ingroup/outgroup by means of the method shown in 8.3 Specification

of the ingroup/outgroup.

3. Click 7 (Ortholog Clustering (DomClust)) in the Toolbox to display the

Execute domclust screen.

4.  On the Execute domclust screen, enter the analysis name in the Name field. The result is

automatically saved under the analysis name entered here.
If the default parameter set is used, select ‘Default parameters’; if the parameter set
executed immediately theretofore is used, select ‘<<Last Parameters>>’; if DomClust is

conducted using a parameter set saved previously, select the parameter set saved in the

Parameter set field.

@ Start Ortholog Clustering (DomClust)?

Narne cluster_2009xx( |
Ingroup 5

Outgroup 1

Parameter set [Defaul Parameters v| [ »»Parameters I
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To specify a new parameter set, click the Parameters... button and set it on the displayed

parameter-setting screen. For details on the parameters, refer to 37.1 DomClust

Parameters.

To save the parameters that were set on the parameter-setting screen, click the Save

parameters button. To remove the saved setting, specify the parameters to be removed in

the Parameter set field and click the Delete this parameter set button.

@ Starl Ortholog Clustering (DomChust)?

Name [ ctuster_2009x000¢

ngreup s

Outggroup 1

Porameter sel  |petaut Paramsters v| [ =sparameters |

Orholog Clustering (DorChust) Setting

Cudoff BLAST E-value

Cutofi DP score

Cutoft PAM distance

Cutoft percari identty

Alignmerd coverage

Alignment coverage for domain spiting
Score cutoff for domain spltting

Sknlsety messure for orthobgy

Best ht crerion

Use dornclust dunp

Cutoft DP score PAM distsnce § percent identty for ingroup | ]

Cutoff ratio of the score against the best

Soore for misslag relstionshigs [ |
Chastering Mode ®combined O onholngy O homology
Cudoft ratio of parslogs for free spiRling [ 05|
Overlep rotio (radjl) for merging adacent clusters 0.8 v
Coverage ratio (rad)2) for absorbing agacent swall clusters 085 v

—— 0
Resafive weight for horiz. transfer(3%) [ o]V

0 20 40 6 80 100

[ 0.0010 |
i &)

|
l
|
i 05 |
l &0 |
@sewe  Opsn  Olentty

@ none O tidree O uniirec

i |

e

After specifying the DomClust analysis result name and parameters, click the Run button

to display the progress screen and execute the DomClust analysis.

Click the Run in background button on the progress screen to execute the DomClust

analysis in the background. In this setting, other operations can be performed concurrently.

To see the progress screen of the DomClust analysis that is underway in the background,
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double-click the progress bar displayed at the bottom right of the screen.

Ortholog Clustering (DomClust): Clustering...

=

| Runinbackground | [ cancel |

Upon the completion of the DomClust analysis, the DomClust analysis result is displayed
on the PPM. When the completion message is displayed, click the OK button.

If the analysis is executed in the background, the "Load DomClust file?” message is
displayed. Click the OK button.

@ Load DomClust file?

Lo | o0z o |
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9.3. Display of the DomClust analysis results

The previous DomClust analysis results are displayed.

1. Click ‘-J (Open files) in the Toolbox to display the Open file screen.

mo;wn file
Project [Test v
Nome Size Last Updste Cluster 10:1287915012_00302 4
cluster_20080212 deist 1,579 KB 200900224 225923 |Clyster Count 19334
cluster 20020213 deist 3,234 KB 2009/02/20 11:08.57 Sarver:
cluster_20090224_gene_colordoist 4,234 KB 2009002124 9.16:53 htip: //ubsd. gerowe. ad. jp
cluster 20080327 deist 2,158 KB 2009/03/27 14:57.32 0""“""’: 0.0010
- - eval 1 0.

custer_someiceist | 3034 kP00a0ans 21345 | [HENNSTRIREN

- coverage? | 0.6

= culoff2 : 80.0

= $in_measure ! score

- besthil : none

- clusimode | orihology

= phylocut @ 0.5

= Laxonlevel : neae

- adiavlo : N8 Vi
DoerChust File(_delst, cluster) v

2. On the Open files screen, select the file filter DomClust File (.dclst, .cluster), and then
select a project and a DomClust analysis result file.
Upon selecting the DomClust analysis result file, the relevant information (species set and

parameters) on the analysis result is displayed on the right side of the screen.

3. Click the Apply button on the Open files screen to display the selected DomClust analysis

result.
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9.4. Display of the DomClust analysis result properties

For the DomClust analysis result, the parameters for the DomClust execution, the applied PPM
sorting conditions, efc. are displayed.
Also, the RECOG server can be edited for default access by the currently displayed DomClust

analysis result.

9. Click Option — Properties... to display the Properties screen.

m Properties
name value
Project Test
File name cluster_sample
Cluster Tah ID 1237915012_08302
Nurnber of Select Genomes 7
Ingroup organisms ban bat bca bee ogkagtn
Qutgroup organisms oih
Number of Phylogenelic Patterns tal
Murrber of Clusters 5264
Server hitp:fmbgd genome ad j =i
Fiter by minimuim nurmber of organisms 3
Dy
Cutoff BLAST E-value 00010
Cutoff DP score 60.0
Alighiment coverage for dormain spitting 06
Score cutoff for domain splitting 500
Similarity measure for orthology score
Best hit criterion none
Clustering Mode orthology
Cutoff ratio of paralogs for tree spitting 05
Phylogenetically related organising none
Overlap ratio (radji ) for merging adjacent cl... |0.8
Coverage ratio (radj2) for absorbing adjace... |0.95
Use durp 0495
Apply Close

10. To edit the RECOG server, select the server from among those listed by double-clicking

value in the Server drop-down menu, and click the Apply button.
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9.5. Storage of the DomClust analysis results

The DomClust analysis result is automatically saved to the project directory or one of its
lower-level directories when the analysis is conducted. To refer to the analysis result using
another tool, save the analysis result in DomClust format (.dclst) or tab-delimited format.

Although the tab-delimited format file is useful for loading it into and displaying it on Excel,
etc., the information on the domain boundary and other types of information are lost. To reload

the analysis result into RECOG, save it in DomClust format.

9.5.1.  Storing a file in DomClust format

1. Click lH (Save Cluster file) in the Toolbox to display the Save Cluster file screen.

2. On the Save Cluster file screen, specify the file name and the destination folder, and click
the OK button.

9.5.2.  Storing a file in tab-delimited format

1. Click .E] (Export) in the Toolbox to display the Export screen.

2. On the Export screen, specify the file name and the destination folder, and click the OK
button.
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10. Control Panel and Set Management Panel

On the control panel, the filtering settings, alignment sequence settings and display/nondisplay

settings for species, sort settings, color settings and phylogenic patterns can be specified.

Also, on the set management panel, the gene sets/cluster sets, combined sets and species sets

can be managed.

(®) Control () Sp Group O set
_\ Fitter
[+ ] Taxonomy Fitter
[+ ] Genel/Organism Count Fitter
# ] Keyword Search
# ] Gene Set Fitter
# ] Cluster Set Fitter
_A Organism Column
IN
IN
IN Bacillus cereus ATCC 10957
IN Bacillus cereus ATCC 14579
IN Bacillus cereus B4264
our Oceanobacillus iheyensis HTES31
_A Sort
# ] Categoryigene name
4 Color
® ] Cluster Set
# ] Gene Set
# Keyword search[Gene:Descritpion aminogly)
# Gene count [==2]
# Base Color
|

# Phylogenetic Pattern 2

O Control O Sp Group
_4 Gene Set
® ] Test gene set 1(4)
® ] Test gene set 2(3)
® ] Test gene set 3(4)
_4 Gene Set Conbination
# ] Gene Conbination 1
_ 4 Cluster Set
# ] Test cluster set 1(1)
# ] Test cluster set 2(1)
# ] Test cluster set 3(1)
_ 4 Cluster Set Conhination
# ] Cluster Conbination 1
_ 4 Organism Set
= _4 Organism Set 1
# Bacillus cereus AH187
# Bacillus cereus AH320
# Bacillus cereus ATCC 10987
# ] Organistm Set 2

() set

Control panel

Set management panel

10.1. Display on the control panel

Click the Selected tab on the right side of the screen and click the downward Controel button

to display the control panel.
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10.2. Control panel operation

10.2.1. Filter settings (Filter)
Filter refers to the conditions for selecting the row (cluster) that is displayed on the PPM. In

the Filter folder on the control panel, the filter conditions that are currently applied to the
PPM are displayed. Only those clusters that meet all the filter conditions are displayed on the
PPM. Click Enable/Disable to enable or disable the filter settings.

The following filter conditions can be specified.

Taxonomy Filter Phylogenetic pattern filtering.
See “15. Taxonomy Filtering.”
Gene/Organism Count Filter Filtering by gene count/species count.
See “16. Filtering by Gene Count/Species Count in
the Phylogenetic Patterns.”
Keyword Search Filtering by keyword search.
See “17. Keyword search.”
Gene Set Filter Filtering by combined gene-set condition.
See “31.4 A combined set is set as the filtering
condition.”
Cluster Set Filter Filtering by combined cluster-set condition.
See “31.4 A combined set is set as the filtering

condition.”

10.2.2. Sort setting (Sort)
The sort condition that is applied to the PPM is displayed in the Sort folder of the control

panel. For the operational procedure, see “13. PPM sort.”

10.2.3. Color setting (Color)

In the Color folder on the control panel, the gene/cluster color that is displayed on the PPM
and the comparative genome map view is set. The coloring is applied in descending order of
the alignment sequence on the control panel, and is overwritten (the upper one has priority
over the lower one). The order can be changed by dragging and dropping an object. Also, the
color settings can be enabled/disabled by clicking Enable/Disable.

The following color settings can be specified:
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Gene property Color setting based on gene/cluster property.
See “12. Coloring by property.”
Neighboring cluster  Color setting based on the result of neighboring gene clustering. See
“24. Neighboring gene clustering.”
Keyword search Color setting based on the keyword search result.
See “17. Keyword search.”
Gene Set Color setting based on a combined gene-set condition.
See “31. Combined set.”
Cluster Set Color setting based on a combined cluster-set condition.
See “31. Combined set.”
Gene count Color setting based on the gene count in a cell.
See “11.6 Color change according to the gene count in a cell.”
Base color Standard color setting.
See “11.5 Changing the color of the PPM cell/boundary.”

10.2.4. Phylogenetic pattern registration (Phylogenetic Pattern)
The profile used in the similar phylogenetic pattern search function is displayed.

For the operation procedure, see “33. Similar phylogenic pattern search.”

10.2.5. Organism column setting (Organism Column)
The species to be displayed on the PPM is displayed.

For the operational procedure, see “18. Changing the display order and display/nondisplay of

species.”

10.3. Display of the set management panel

Click the Selected tab on the right of the screen and click the Set button below to display the

set management panel.

44



RECOG Client User’'s Manual

10.4. Operation of the set management panel

On the set management panel, the following sets are displayed and can be operated:

Gene Set Gene sets are displayed.
See “30. Registration and management of gene
sets/cluster sets.”

Gene Set Combination Combined gene sets are displayed.
See “31. Combined sets.”

Cluster Set Cluster sets are displayed.
See “30. Registration and management of gene
sets/cluster sets.”

Cluster Set Combination Combined cluster sets are displayed.
See “31. Combined sets.”

Organism Set Species sets are displayed.

See “32. Species sets.”
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11. Display and Operation of the Phylogenetic
Pattern Map

On the Phylogenetic Pattern Map (PPM), the appearance patterns of species belonging to a

cluster are displayed.

11.1. Display of the locus tags of genes belonging to a

cell

The locus tags of genes belonging to a cell are displayed on the cell. If the cell region is
narrow, the gene count is displayed. The display can be switched on/off as follows:

o
1. Click 49 (Option) in the Toolbox to display the Option screen.

Click the PPM tab on the Option screen.
2. Check 'Display gene names or the number of genes’ on the PPM tab.

3. Click the Apply button.

11.2. Display of the cluster property on the cluster

header

The value of the property corresponding to the cluster is displayed in the display area (cluster
header) on both sides of the PPM. To change the displayed property, do the following:

1. On the cluster header, click the right mouse button, and on the menu PPM Label click the
property to be displayed; this displays the property value on the cluster header.

Cluster ID The homology cluster ID, cluster ID and
sub-cluster ID are displayed.

Gene name The typical gene name of the cluster and the
typical gene name of the sub-cluster are
displayed (default value).

Cluster score The cluster score and sub-cluster score are

displayed.
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Cluster dist The cluster distance and sub-cluster distance
are displayed.

Phylogenetic Pattern Coefficient  In a similar phylogenetic pattern search, the
coefficient of correlation with a specified

pattern is displayed.

11.3. Display/Nondisplay of the homology cluster header

1. Click the right mouse button on the cluster header, click the menu, and click Show/Hide

homology cluster label.

11.4. Species color setting

The species color is set. The color set here is reflected in the background color of the PPM
species header and the locus tag label of the phylogenetic tree in the multiple alignment

analysis.

1. Select the species on the Taxonomy Tree at the upper part of the Selected tab, click the

right mouse button, and click Color organism — Choose... in the pop-up menu.
The Color palette screen is displayed.

2. Set the color on the Color palette screen and click the OK button to set the species color.

11.5. Changing the PPM cell/boundary color

1. Select Color — Base Color on the control panel, click the right mouse button and click

Edit to display the PPM tab on the Option screen.

Tua\omyTree.E’:M:? Function Category Color  Nedghboring Cluster | Multiple Alignment | Tree | General
[Z) Background cobor for cells containing nporoions (= | 2 | gene) [L1

[¥] Display gene names or the rumber of genes:

() coler tor borcerines: [

Background color for ingroup cets: [l Bockorouns color for cutgroup cets: [T

() Background color for outgroup celis considered to be ingroup: -
Background color for selected ine cetis(t): [Jl] Backoround color for seiected ine ceasc2y [T

Background color for search result cells: I |
-_—_——_————— | ——
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2. On the PPM tab, the background color of the cells, the display/nondisplay and the color of

the boundary are set.

Color for border line The color of the boundary between cells is set.
Untick, and the boundary is not drawn.

Background color for ingroup cells The background color of the ingroup cells is set.

Background color for outgroup cells The background color of the outgroup cells is set.

Background color for outgroup cells If the horizontal transfer option is specified, the

considered to be ingroup background color of the outgroup cells that are
considered to derive from the ingroup is specified.

Background color for selected line cell (1) The background color of the cells of the selected
cluster is specified.

Background color for selected line cell (2) The background color of the cells of the selected
species is specified.

Background color for search result cells  The background color of the cells of the searched

cluster is specified.
3. Click the Apply button.

4. To enable/disable the color settings of the PPM cells, double-click Color — Base Color on

the control panel.

11.6. Color change according to the gene count within a

cell

The background color of a cell can be changed according to the gene count within the cell by

setting a threshold value.

1. Select Color — Gene count on the control panel, click the right mouse button and click

Edit to display the PPM tab on the Option screen.

2. On ‘Background color cells containing inparalogs (>= # genes)’ on the PPM tab, specify
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the threshold gene count and the background color of the cell.

Click the Apply button to display the color-setting condition on Color — Gene count on

the control panel.

To enable/disable the color setting, double-click Color — Gene count on the control panel.

11.7. Color display corresponding to each functional

category

The color corresponding to the typical functional category of a cluster is displayed in the gene

name display field.

3.

Click (ﬁj (Option) in the Toolbox to display the Option screen. Click the Function

Category Color tab on the Option screen.

On the Function Category Color tab, specify the functional category for drawing.

Taxonomy Tree | PPM | Funcion Cateaory Coior | Neighibor Clustering | Multiple Aignment | Tree | General |

Funcion Category: MEGO v
|Furtion Category
1 Amino acid biogyrthesis N
1.1 Aromakic amino acki famiy
1.2 Asportote famidy
1.3 Branched chaln famiy
1.4 Ghutamate famly
1.5 Pyruvate famiy
15 Sering famdy
1.7 Histidine forndy
2 Purines, pyriricines, nucleosides, and nuciectides
21 2.Deoxyridonucieotice metabolsm
| 22 Nuclectide and nucleosice interconversions
2.3 Puring riboruciactide biosyrdhesic
24 Pyrimiding rivonucleotice biosyrihesis

To change the functional-category color on the lower list, click the Color column, specify

the color on the displayed Color palette screen, and click the OK button.
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4.  Click the Apply button.

11.8. Aggregated display of the PPM

In aggregate PPM mode, clusters of the same phylogenetic pattern are aggregated into a single

line.

A
1. Click N7 (Aggregate Mode) in the Toolbox to display the PPM in aggregate mode.

2. The PPM can also be displayed in aggregate mode by clicking View — Aggregate Mode,
or by clicking Aggregate Mode after right-clicking the PPM.

bt bel tha bli bld teu bsy stn

To exit from the aggregate mode, do the following:

1. Click @ (Disaggregate Mode) in the Toolbox to exit from the aggregate mode.

3. One can also exit from the aggregate mode by clicking View — Disaggregate Mode, or by
clicking Disaggregate Mode after right-clicking the PPM.

o1 el bha bl Bld st

IH

1

by bsv
ENENENEN
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11.9. Limited display of a selected region on the PPM

The limited display of a selected region is possible by dragging the mouse on the PPM to

specify the region.

phoP

pd

:{/ Is data limited?

Lot ooz |

To exit from the limited display mode, click the right mouse button and click Limitation

Release on the menu.

aecB BA4403 ASA0¢ _4258 C THG_233 0BIgsE s

Select Organism

accl BA4403 >
!E! Neighboring Clusters..

accC

hocD BA4848 266 0B2174  accD

fggregate Made
acal 3 BAS1052 Limitation Release

0B2404  acel
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11.10. Highlighting a species by selecting it on the

Taxonomy Tree

Select and click a species on the Taxonomy Tree above the Selected tab to highlight the

relevant species on the PPM.

Also, to exit from the species selection mode on the Taxonomy Tree, do the following:
® Windows/Linux: Ctrl + left click on the selected species

® Mac: Apple-key + left click on the selected species

IN Bacius corews ATCC 10957
IN Bacius coreus ATCC 14573
IN Bacius cereus EXRL
IN Bachus cereus NvH 331,80
= 4 Baclus uringensis(2)
IX Baclus thuringlensis serovar kot
IX Baclus thuringiensis A Makam
= 2§ Bacdus clauzi(1)
1§ Baclus clousi KSM-KIE
= _§ Bacus haiodrans(1)
1% Baclus halodhrans C-125

= Y Bacidus mn'aﬁa
[LRSocH. s kchevifomis ATOC 14550,
18 Baclhzs Schevifoamis DSM13, ATCC
= Bacius pumd(t)

11.11. Selection of a species (phylogenetic pattern) in a

cluster

The species in a cluster specified on the PPM is selected and displayed on the Taxonomy Tree
on the All tab/Selected tab. This function is useful when searching a phylogenetic pattern

similar to that of a specified ortholog group, etc.
1. Click to select a cluster on the PPM.

2. Click the right mouse button on the PPM and click Select Organism on the pop-up menu

to select the relevant species on the Taxonomy Tree on the All tab/Selected tab.
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12. Color Display by Properties

Each cell on the PPM can be colored and displayed using the gene properties registered as

described in “29.1 Registration of gene properties,” the correlation coefficient determined

based on the similar phylogenetic pattern search function, etc.

12.1. Color display setting by properties

1. Click 2%° (Color genes by properties) in the Toolbox to display the Color genes by

properties screen.

2. Specify the coloring conditions on the Color genes by properties screen.

® Organism: Specify a species.

® Property: Specify properties.

Value-type or enumeration-type properties can be colored and displayed.

® Color: Set the color on the PPM.

If the properties are of the value type:

s

Threshold setting

The color as per a specified property value is set (labels 1 and 2 in the above figure).
Click the Add color button to set up to four values and colors. The color(s)
between them is determined by the linear interpolation method. Click the Remove

color button to remove the intermediate values.

“Color by”

Specify whether to set the color based on value (Value) or ranking (Rank).

“The method for assigning rank”
If the color is set as per ranking, specify whether to rank all the species specified

(All species) or each species (Every species).

“Automatic update value”
If this is checked, the threshold value is automatically divided equally in
consideration of the possible range of the properties immediately after the change

thereof.
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<~ "Color of genes don’t have the gene property”

This is used to set the color of the gene with no specified property value.

gColor egenes by properties @
Crganism [All v‘
Property 4 length vl
~Color
- 2

NN

'

1 [0

Color by @ Vale O Rank

The method for assigning arank (& M species (O Every species
automaticaly update vake

Color of genes dont have the gene property -

Coom ) (oo )

If the properties are of the enumeration type:

<> Set the color for each possible value.

<~ "Color of genes don’t have the gene property”
This is used to set the color of the gene with no specified property value.

goolor genes by properties

!

Organism L v/
Propenty TesiEnum v ]
- Color

B

C

A

(8]

Coky of genes dont have the gene property -
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3. Click the Apply button on the Color genes by properties screen.

Each cell is displayed in color as per the conditions specified on the PPM.

stn olh

et AT et

2br8 430036 | BCE0035 |  BOOD42 - GTHG_0029 | oeonss RO

acch BCE_3533 acch
= e i - e
et Cuson [ wmon | wn .
accD

acod GX8393 338 acdh

aceh 32 $1052 _1228 GROB7E GTNG_0533 0BE2404 acah

Bl e | oot | ez TN -
ot [ BIE 4713 | BC4SY? | w2195 o | oreiar [
VRN i1 | Bassaos | BCESBIS | BOSBIS UTTTI acot

acod acok

The display/nondisplay of the color presentation can be switched on/off by ticking/unticking

Show color genes by properties on the pop-up menu on the PPM.

Select Organism

! ! Neighboring Clusters...

"" Color genes by properties..

i Histogram...

Aegeregate Mode
v Show color genes by properties

12.2. Enable/Disable property color setting

1. To enable or disable the property color setting, double-click Color — Gene property on

the control panel.
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13. PPM Sort

The PPM can be sorted and displayed according to various conditions based on the

phylogenetic pattern.

13.1. PPM sort in disaggregate mode

In the disaggregate mode, the rows are sorted for each cluster or sub-cluster.

tan bat by e P st oih

drnd BAS0001 BCE_0801 | ECIO01 Gx0001 GTRG_2001 023001 dnslA
dowN Categeryfeenn name

Select Organism Gene order 00 ban

i;i Neighboring Glusters.. P?Mocenel?c patterm (Iexucal arder)
recf s Predogenstic patter similarity based on the clhuster 1071

227 Coke genes by properties.. Plidogenetic patter chustering (FrufoPatClust).
svr8 - Gene properties

i Hestogram_

A 083007 A

0 Agereeate Mode " i
su8 ed010 gusB

1. If the DomClust result contains an outgroup, click the Cluster Mode/Sub-Cluster Mode

for each sub-cluster % (Sub-Cluster Mode). If no outgroup is specified, the

designation is not effective.

Cluster Mode Sorting is carried out for each cluster.
If a sub-cluster belonging to a cluster contains at least one species,
sorting is carried out, given that the cluster contains at least one
species.

Sub-Cluster Mode Sorting is carried out for each sub-cluster.

2. Click the right mouse button on the PPM, select Sort on the pop-up menu and click the
sort method on the sub-menu. Sort and display the phylogenetic pattern on the PPM as per
the specified sort method. However, for Gene order and Phylogenetic pattern similarity,

the species or cluster to be sorted depends on the location on the table of the clicked point.
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Sort method Details

Category/gene name The data are sorted by function category/gene
name.

Gene order on <genome name> The data are sorted in ascending order of the

position of the specified species on the
genome.

Phylogenetic pattern (lexical order) The data are sorted in lexical order of the
phylogenetic patterns.

Phylogenetic pattern similarity based on the The data are sorted in order of similarity to the

cluster # phylogenetic pattern of a specified cluster. As
the similarity indicator, specify one of the
following:
1. Normalized hamming distance
2. Correlation coefficient
3. Correlation coefficient, absolute
4. Mutual information

Phylogenetic pattern cluster (PhyloPatClust) = Phylogenetic pattern clustering is carried out,
and the data are sorted according to the
hierarchical tree.

Homology Cluster ID The data are sorted by the homology cluster
ID/cluster ID/sub-cluster ID.

Gene properties... The data are sorted based on the specified gene

properties (see 12.3).

13.2. PPM sort in the aggregate mode

In the aggregate mode, the data are sorted based on the phylogenetic pattern of the aggregated

Sort Phylogenetic pattern (lexical order)
~ Select Organism  Phylogenetic pattern frequency
v Disageregate Mode Phylogenetic pattern similarity based on the cluster
Phylogenetic pattern clustering (PhyloPatClust)..

clusters.

1. Click the right mouse button on the PPM, click Sort on the menu, and click the sort
method on the sub-menu to sort and display the phylogenetic patterns on the PPM.
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Sort method Details

Phylogenetic pattern (lexical order) The data are sorted in lexical order of the
phylogenetic patterns.

Phylogenetic pattern frequency The data are sorted in descending order of the

occurrence frequency of the sub-clusters with
phylogenetic patterns.
Phylogenetic pattern similarity based on the The data are sorted in order of similarity to the
cluster phylogenetic pattern of a specified cluster. As
the similarity indicator, specify one of the
following:
1. Normalized hamming distance
2. Correlation coefficient
3. Correlation coefficient, absolute
4. Mutual information
Phylogenetic pattern cluster (PhyloPatClust) Phylogenetic pattern clustering is carried out,
and the data are sorted according to the

hierarchical tree.

13.3. Sort based on properties

The phylogenetic patterns are sorted based on the gene properties provided by the RECOG

server or the gene properties registered as described in “29.1 Registration of gene properties.”

1. Click the right mouse button on the PPM and click Sort — Gene properties... to display

the Sort by gene properties screen.

Sort by eene properties @

B.anthracis Sterne v
lase v [a4 length v
lase v | v
lase v | v
[ adgdcondtion | [ ==option | [ appy || cClose |

2. On the Sort by gene properties screen, specify the gene properties for the sorting and the

ascending order (Asc)/descending order (Desc).

To add the sorting conditions, click the Add Condition button.
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Click the Option button, and the following setting column is displayed.

® “Representative value of multiple values set for a gene property”
If multiple values are set for a gene property of a gene, specify the method of
determining the representative value for the sorting.
<> Min: The minimum value among multiple values is used.
< Max: The maximum value among multiple values is used.
<~ Median: The median among multiple values is used.
&

Average: The mean value among multiple values is used.*

® “Representative value of multiple genes in a cell”
If a cell contains multiple genes, specify the method of determining the
representative value for the sorting.
<~ Min: The minimum value among the multiple genes is used.
< Max: The maximum value among the multiple genes is used.
< Median: The median among the multiple genes is used.
<~ Average: The mean value among the multiple genes is used.*

* Only numerical-type gene properties apply.

3. After specifying the sort conditions, click the Apply button to sort and display the
phylogenetic patterns on the PPM according to the sort conditions.

13.4. Display of the sort conditions

The currently valid sort conditions are displayed in the Sort folder on the control panel.

(%) Control () Sp Group

|| Fitter

|| Organism Column

A

=l 4 Categoryigene name
# Function Category MBGD(Cluster)
# Gene name(Cluster)
#® Cluster ID
# Sub Cluster ID
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14. Phylogenetic Pattern Clustering
(PhyloPatClust)

Upon the analysis of the phylogenetic pattern clustering (PhyloPatClust), each ortholog group
is clustered based on the similarity of the phylogenetic patterns and sorted based on the results.

Also, the clustering tree is displayed on the Clustering tab.

14.1. Execution of PhyloPatClust

1. Click @ (Phylogenetic pattern clustering (PhyloPatClust)) in the Toolbox to display

the Confirm screen.

2. Specify the conditions on the Confirm screen.

[@ Phylogenetic Pattern Clustering (PhyloPatClust)?

Execute: (O Local (®) Server
Target: O Sub Cluster @ Cluster
[Juse displayed clusters only

== Parameters

[ Run ][ Cancel ]

® [Execute: If the clustering is carried out locally, specify Local. If the clustering is
carried out on the RECOG server, specify Server.

(Note) Server is available only in an environment with an Internet connection.

® Target: If the clustering is carried out based on the phylogenetic pattern of a cluster,
specify Cluster. If the clustering is carried out based on the phylogenetic pattern of a

sub-cluster, specify Sub Cluster.

® Use displayed clusters only: If this is checked, phylogenetic pattern clustering is
carried out only for the clusters currently displayed on the PPM. This reduces the

processing time when there are many clusters.

3. Click the Parameters button to set the parameters on the parameter-setting screen.
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4. Click the Apply button on the Confirm screen to execute PhloPatClust. Upon completion
of the process, a dendrogram (clustering tree) is displayed on the Clustering tab based on

the clustering result, and the PPM is sorted based on its arrangement.

—
Q?) Phylogenetic Pattern Clustering (PhyloPatClust)?

Execute: O Local @ Server
Target: O Sub Cluster (® Cluster
|:] Use displayed clusters only
PhyloPatClust Parmeters
Minimum number of organisms J
1 6
Cut off 1.0 J

0 02 04 06 08 10

Miss Dist Ratio(%) a0 J

0 20 40 60 80 100

Probahiity Cutoff(%)

Type of Distance ‘Normalized hamming distance v

14.2. Operation of the clustering tree

On the clustering tree, the display of distance can be switched on/off, and by clicking a branch

point, clusters belonging to points not higher than the branch point can be selected.

To switch on the display of distance, do the following:

1. Click the right mouse button on the Clustering tab and click and check Show Distance to
display the distance on the clustering tree.

To select a cluster not higher than a given branch point:

1. On the Clustering tab, click a point near the desired branch point of the clustering tree to

select the clusters not higher than the clicked branch point.

21 Selecten| Chaztering |

by bat bey bea ez bey btk ot bel bhy bli bl
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15. Taxonomy Filtering

15.

Specify the filtering conditions on the Taxonomy Tree on the Selected tab to display on the

PPM only the clusters with phylogenetic patterns that meet the conditions. In setting the

filtering conditions, specify a set of species and conditions therefor at the same time. One of

three sets of species listed in the table below can be specified. Of the three sets, ‘All’ and

‘None’ are special sets with fixed conditions, whereas for ‘Any,” the conditions can be set

freely. If simply specifying a condition of existence/nonexistence in a genome, use

‘All’/’None,” respectively. Using ‘Any,” more complicate conditions can be specified, such as

‘Existence in more than half of each of bacteria and archaea.’

Species Display on the PPM Species

set color

All The clusters that are present in all the species in the set are Light red
displayed.

Any The clusters that are present in more/less than a certain Light blue
number/percentage of species in the set are displayed.

None The clusters that are absent in all species in the set are displayed. = Grey

1. Displaying the taxonomy filtering conditions

The taxonomy filtering conditions are displayed in Filter — Taxonomy Filter on the control

panel. Al Selected

_ A root(6)
= 'Y Bacteria(g)
(=l Y Bacillales(6)
(=l *_9 Bacillaceae(g)

IN
IN
IN Bacillus cereus ATCC 10987
IN Bacillus cereus ATCC 14579
IN Bacillus cereus B4264
our

(®) Contral

_ A Fitter
(=l 4 Taxonomy Fitter
= AN
# Bacillus cereus AH187
# Bacillus cereus AH320
[= "4 None(1)
# Oceanobacillus iheyensis HTES31
= " _4 Any Bacillaceae[>=20.0%](2)
# Bacillus cereus ATCC 10987
# Bacillus cereus B4264

O Sp Group

62

O set




RECOG Client User’'s Manual

15.2. Setting the ‘All’ conditions

1. Select the species on the Taxonomy Tree in the upper part of the Selected tab.

Click the right mouse button and click Taxonomy — All to display the registered species in

Filter — Taxonomy Filter — All on the control panel and to display the relevant species

2.
names on the tree in light red.
1| Selected | Coctenng
4 root(6)
=] ‘JB?C!NG) 2
= 3 Bockies(6)
= _§Bacilaceae(6)

(LB acilus cereus AH187

NS b e

T Taxonomy

in e Sp Growp

Ik B Genome Map

our & Gene List.

Gene order on beu

A||| Selected ’ ustering

4 root(B)

= 4 Bacteria(g)

= 4 Bacillales(6)
= 4 Bacillaceae(g)

IN re
IN Bacillus cereus AHS:
IN Bacillus cereus ATCC 10987
IN Bacillus cereus ATCC 14579
IN Bacillus cereus B4264
ouT Oceanohacillus iheyensis HTES31

15.3. Setting the ‘Any’ conditions

1. Select two or more species names on the Taxonomy Tree in the upper part of the Selected

tab.
2. Click the right mouse button and click Taxonomy — Any New — Setting... to display the
Any Threshold screen.
Name |
[ . =
| | Setected | Coistering | O Court: 2orle 0 EJ ,
_drool(6) ‘
= 4 Bacteria(§) of2 zormore [ 1] 0 3
S (24 Bacitales(s) -
& /24 Bocitacene(s) bsce] @percent Classortess [ 0] ¥
IN Bacils cereus AHIET 0 20 40 60 80 100
IN Eacius coreu % ) -
nbrB| (
w ’ () #5 or more J
IN Bacius cereus ATCC 14579 ool 0 20 40 60 80 100
e aci s oo RATRA| Caomy ) -
W] Taxonomy > Al Close
Sp Group » Any New ¥ Setting.
Gerome Map »  Arr A0 For ol Ay Corvitions
Gene List. None One o more
® Contrat Gene ordsr on bed Cancel 2006 o maee
_AFiter Scet by gene properties.. A0% or move
BT oo e S SN S o moce
® ) !l. Neighborirg Chusters.. £0% or move
® ) GenslOiganis  Show organism cokumns 2006 or less
® _lKeywordSea  Golor organism > ceB  A0%or less
::‘ ) Gene SetFRe g oanicn set > 60% or lecs
5 ;l f_’:’_iﬁfﬁi‘ Create phylogenstic pattern KA S or less
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Specify the ‘Any’ conditions on the Any Threshold screen.

® Count: Specify the conditions for the number of species in a cluster.
< #or less: The number of species is lower than or equal to #.
<> # or more: The number of species is higher than or equal to #.
Example 1: The conditions [# or more: 3, # or less: 5] are met if the number of species
in a cluster is 3 or higher and 5 or lower.
Example 2: The conditions [# or more: 5, # or less: 3] are met if the number of species
in a cluster is 5 or higher or 3 or lower.

(Note the use of and and or in the two examples.)

® Percent: Specify the conditions for the percentage of species in a cluster.
< #or less: The maximum number of species accounts for #% of all.
<> # or more: The minimum number of species accounts for #% of all.
Example 1: The conditions [# or more: 30, # or less: 50] are met if a species in a cluster
accounts for between 30-50%.
Example 2: The conditions [# or more: 50, # or less: 30] are met if a species in a cluster

accounts for 50% or more or 30% or less.

After specifying the ‘Any’ conditions, click the Apply button on the Any Threshold screen
to display the ‘Any’ conditions in Filter — Taxonomy Filter — Any on the control panel.
Also, the species names meeting the ‘Any’ conditions are displayed on the tree in light

blue.

A name can be attached to each of the ‘Any’ conditions in order to distinguish between the

conditions.

Al Selected

_ A root(6)

= _4 Bacteria(6)

= _4 Bacillales(6)
= _4 Bacillaceae(6)

N
IN
IN Bacillus cereus ATCC 10887
1N Bacillus cereus ATCC 14579
IN Bacillus cereus B4264
Ut Oceanobacillus iheyensis HTES31

@ Control O Sp Group O Set
_AFitter
=2
=4 ANg2)
# Bacillus cereus AH187
# Bacillus cereus AH320
= _4 Any Bacillaceae[==20.0%](2)
# Bacillus cereus ATCC 10987
# Bacillus cereus B4264

To specify the ‘Any’ conditions more easily, select more than one species name, click the

right mouse button and click Taxonomy — Any New - For all any conditions: ‘Any’
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condition shown below to display in the lower view the species names registered for the

‘Any’ conditions.

To add species to the ‘Any’ conditions, select the species name or names, click the right
mouse button and click Taxonomy — Add — Any Add — (Additional ‘Any’ condition).
The relevant species are added to the ‘Any’ conditions in the lower view and the relevant

species names are displayed on the tree in light blue.

|| Selected | Clustering |

_A root(6)
= _4 Bacteria(6)
= 4 Bacillales(6) Cof2

= 4 Bacilaceae(s)
N 1S cere aacC?  ..87_A2976

TllE:cillus cereus ATCC 10357 ]
IN Bacillus cereus ATCC 14579 ool ..87_A4726
O
>
L Taxonamy bl ..87_A4315 E
Sp Group » Any New P -
Genome Map » Any Add P Bacillaceae

Gene List.. None
| ® Control Gene order on bcb Cancel --87_hdi2T E

15.4. Changing the names of the ‘Any’ conditions

1.

2.

On the control panel, select Filter — Taxonomy Filter — (name of ‘Any’ condition), click

the right mouse button and click Rename to display the Rename screen.

Rename

Name :| sEls| =T ‘

I Apply ][ Close ]

On the Rename screen, edit the name, and click the Apply button.
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15.5. Changing the threshold value of the ‘Any’

conditions

On the control panel, select Filter — Taxonomy Filter — (Name of ‘Any’ condition) to

display the conditions for phylogenetic pattern filtering.

From among the conditions for phylogenetic pattern filtering, select the ‘Any’ condition,
click the right mouse button and click Any Threshold — Edit to display the Any

Threshold screen.

On the Any Threshold screen, specify the ‘Any’ conditions.
For details, refer to Item 3 of “15.2 Setting the ‘Any’ conditions.”

To specify the ‘Any’ conditions more easily, select and click ‘Any’, click the right mouse
button and click Taxonomy — Any New — For all any conditions: ‘Any’ condition

shown below. The ‘Any’ conditions are changed to the clicked ‘Any’ conditions.

(® Control O Sp Group O set acch
_ A Fitter -~
(= 4 Taxonomy Fitter || -
=4 Alc2) L
#® Bacillus cereus AH187 =
# Bacillus cereus AH520 ceB
22 =
#® Bacillus cereus ATCC Rename | il m
@ Bacilus cereus 5426+ AL LI L
# ] Gene/Organism Count Fitter Disable For all Any Conditions
[+ _] Keyword Search Delete One or more
# ] Gene Set Fiter T 20%or more
# ] Cluster Set Fiter 40% or more
_4 Organism Column 60% or more
IN 80% or more
IN 20% or less
IN Bacillus cereus ATCC 10987 40% or less
IN Bacillus cereus ATCC 14579 0% or less
IN Bacillus cereus B4264
anr Aeeannhacilnie ihevensie HTFR2M 80% or Iess

15.6. Setting the ‘None’ conditions

1.

2.

Select the species on the Taxonomy Tree in the upper part of the Selected tab.

Click the right mouse button and click Taxonomy — None to display the registered species

names in Filter — Taxonomy Filter — None on the control panel. The relevant species
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_ A root(6)

names are displayed on the tree in grey.

(= _4 Bacteria(g)
= 4 Bacillales(6)
(= '_ Bacillaceae(6)

(® Control

15.7. Enable/Disable conditions

1.

IN
IN

IN Bacillus cereus ATCC 10957
IN Bacillus cereus ATCC 14573
IN Bacillu 1z B4264

ouT (el hevensis HTER
Sp Group »
Genome Map »
Gene List..

Cof2

aacC?

abrB

acch

N
Any Add »

Cancel

All ‘ Selected ‘

D)

_ 4 root(6)

= _4 Bacteria(6)
= _4 Bacillales(g)

=

_ A Bacillaceae(t)

IN

IN

IN Bacillus cereus ATCC 10957
IN Bacillus cereus ATCC 14579
IN Bacillus cereus B4264

our

(®) Control
_A Fitter

O set

O Sp Group

= 4 Taxonomy Fitter
= 4 AIR)

# Bacillus cereus AH187
# Bacillus cereus AH820

= 4 None(1)

# Oceanobacillus iheyensis HTES31

= 4 Any Bacilaceae[>=20.0%](2)

# Bacillus cereus ATCC 10987
# Bacillus cereus B4264

In Filter — Taxonomy Filter on the control panel, select the conditions, click the right

mouse button and click Enable/Disable to enable/disable the selected conditions.

15.8. Removal of conditions

1.

Select the conditions in Filter — Taxonomy Filter on the control panel, click the right

mouse button and click Delete to remove the selected conditions.
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16. Filtering by Gene Count/Species Count in the
Phylogenetic Patterns

Set a threshold value for the gene count/species count in the phylogenetic patterns and filter the

data based thereon. The results are displayed on the PPM.

16.1. Setting the conditions

1. Select Filter — Gene/Organism Count Filter on the control panel, click the right mouse

button and click Gene/Organism Count Filter to display the Gene/Organism Count Filter

screen.
Oreanism/Gene Count Filter @

(%) Contral O Sp Group

_ 4 Fitter 6

— =

# ] Taxonomy Fitter J

- #ormore | 2
M | Gene/Organism Count Fitter 0 6

MBI Gene count/Cluster count Filter

= - Gene [ |#orless

® L 1C Enable 0 20
*® _1C Disable — 1

a A #ormore . J -

2. Specify the conditions on the Gene/Organism Count Filter screen, and click the Apply

button to display the conditions in Filter — Gene/Organism Count Filter on the control

panel.

16.2. Enable/Disable conditions

1. Select Filter — Gene/Organism Count Filter on the control panel, click the right mouse

button and click Enable/Disable.
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17. Keyword Search

Regarding the cluster results, both clusters and genes can be searched. The gene search is

conducted in concert with the RECOG server.

Search of clusters Search of genes
Search * Representative gene name * Gene properties provided by the
target * Representative description of each RECOG server (description, gene name,
cluster etc.)

* Gene/cluster properties registered
through the use of the import function,

etc.

17.1. Search of clusters

L”
1. Click -/") (Keyword Search) in the Toolbox to display the Keyword Search screen.

2. On the Keyword Search screen, click the Cluster tab.

3. Enter the keyword(s) in the Keyword(s) column and click the Search button to begin the

search.

Keyword Search

Keyword(s),|

[ Show searchresuts ] I Search I[ Close ]

4. Upon the completion of the search process, the Keyword Search Result screen is displayed.

The conditions corresponding to the search results are displayed in Filter - Color on the
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control panel. On the PPM, only the searched clusters are highlighted.

() Sp Group

# __| Taxonomy Fitter
# __] GeneiOrganism Count Fitter
= 4 Keyword Search
® Keyword Search[Cluster:dna]
) Gene Set Fitter
] Cluster Set Fitter
] Organism Column
)
4 Color
# Keyword search[Cluster:dna]

B®

ﬁl(eym)rd Search Result @@
Cluster ID Gene Name  Description
02956.1 adad, s recréatory protein/S.O. ine-DhA
03418.1 alks, NA-3 ine gly
037771 dnaB2 Replcative DNA heicase
049561 dnal DNA polymerase Il, beta subunit
035081 dnan2 DNA polymerase Il suburit beta
022641 hup2 DNA-tinging protein HJ
022631 hup3 DNA.-bincing protein HU
02509.1 ogtl Methyloted-DNA--protein-cysteine S-methyitransferase
024201 s5h2 Singfe-stranded DNA-kinding protein
03976.1 tops2 DNA topoizomerase lll
05031 .1 o DNA topoisomerase 1
021011 DNA-binging protein
021121 DNA-binding protein
02114.1 DNA-binging protein
021571 DNA-tinging protein
021771 DNA-bincing protein
02181.1 DNA-binging protein
024211 Dnal{ suppressor profein
Disglay onty metched clusters.
Higgiight matched clusters. [
[ Registergeneset | [ Remistercusterset | [ cose |

5. Check ‘Display only matched clusters’ on the Keyword Search Result screen to display on

the PPM only the searched clusters. Upon unchecking, all the clusters are displayed.

Check ‘Highlight matched clusters’ to highlight the searched clusters. Upon unchecking,

and the highlight is cancelled. Also, by clicking the color-setting column, the color of the

highlight can be set.
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17.2. Search of genes

Lr'
1. Click -/') (Keyword Search) in the Toolbox to display the Keyword Search screen. On

the Ke

ord Search screen, click the Gene tab.

2. Specify an item and a keyword, and click the Search button.

To specify multiple conditions, click the Add Condition button to add conditions.

To clear a condition, click the Clear Condition button.

Upon specifying the condition(s), click the Search button.

Cluster | Gene

All species

[

v

AND v

v

AND vl

v

[ add condtion |

[ Clear Condition ]

[ ==0ption ]

[ Show search results l [ Search ” Close ]

For the search, the following marks can be entered in the keyword entry column:

Type of search

Match search

Partial match search

Prefix search

Suffix search

Or more

Or less

More than

Less than

With keyword inside

Without keyword inside
Multiple word search

Phrase search

Example

Word

* word *

word *
* word
>=10
<=10
>10
<10
+ABC

-word
wordl word2

“word1 word2”

Genes that include a phrase matching ‘word’ are
searched**.

Genes that include the phrase °~ word ~’ are
searched.

Genes that include the phrase ‘word~" are searched.
Genes that include the phrase ‘~word’ are searched.
Ten or more genes are searched. #

Ten or less genes are searched. #

More than ten genes are searched. #

Less than ten genes are searched. #

Genes with ‘word’ inside are searched.

Genes without ‘word’ inside are searched.
Genes that include wordl or word2 are searched.

Genes that include wordl and word2 as a phrase are

searched.

** In the ‘Description’ field, a partial match search is conducted.
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# The inequality sign is valid only for numerical-type gene properties.
3. Click the Option button to specify the following conditions:

® ‘Search on the server’
If this is checked, the gene properties retrievable on the RECOG server are searched on

that server. If unchecked, all the gene properties are searched locally.

® ‘Representative value of multiple values set for a gene property’

If Value and Difference are specified, and if multiple values are set for a gene property

of a gene, the method of applying the search conditions is specified.

<~ At Least One: If at least one of the multiple values meets the condition, it is
considered that the search condition is met.

< All: If all the multiple values meet the condition, it is considered that the search
condition is met.

<~ Average: If the mean value of the multiple values meets the condition, it is
considered that the search condition is met.*

* This applies only to numerical-type gene properties.

4.  Upon the completion of the search process, the Keyword Search Result screen is displayed.
In Filter - Color on the control panel, the conditions corresponding to the search result are

displayed. On the PPM, only the clusters containing the searched genes are highlighted.

(®) Control () Sp Group O Set
_ A Fitter

# ] Taxonomy Fitter

# ] GeneiOrganism Count Fitter

m Keyword Search Result

= 4 Keyword Search Noao Gene Noene___ Orgarism___Descrition
. K 023561(515) adaA Ada reguiatory protein-O-methylguanine-DNA m... Kl
# Keyword Search[Gene:Descritpion v © BCE3IT2  odsA bea A8 reguiatory proteinG..methykuaring-DNA ...
= _| Gene Set Fitter © BCB4264_A33dacA bch A reguistory proteinG-Orathykuarine-DNA ...
— = . ® BC3740 bee ADA regustory peoten
‘%U —I Cluster Set Fitter © BCAHIST_A37adaA ber Ada regulatory protein®.O-mathykguanine-DNA m...
|1 Organism Column © BCARI20_3761ad0A beu A reguistory protein-O-mathyluarine-DNA ...
u Sort 1029291(35) hpe Protease peoduction regulatory protein Hoe
. C1081781(24) paE2 sl sp jon negative regu...
_A Color C)037951(315)  rocR2 Arginine utikzation reguiatory proten RocR
® Keyword search[Gene:Descritpion regul —1029144(38)  tend Regulatory protein Tenl
— Z1020391(155) Stage 0 sporuation reguistory protein
102049.1(315) Stage 0 spondation reguistory protein
_1020561(415) Stage 0 sporation regulstory protein
_1020871(115) Stage 0 spondation regulstory protein
102201 1(146) AsnC faenily transcriptional regrulator
1023124(315) state gulstory protein, ...
Z1027071(159) YoaitiebsC feerdy protein
10262210165 Transcrigtional reguator, putstive v
[Z] Display only matched genes.
[ gt motched genes. [
[ Register gene st | [ Regster chuster st | [ close |
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17.3.

Check ‘Display only matched clusters’ on the Keyword Search Result screen to display

and only the searched clusters on the PPM. Upon unchecking, all the clusters are

displayed.

Check ‘Highlight matched clusters’ to highlight the searched clusters. Upon unchecking,
the highlighting is cancelled. Click the color-setting column to set the highlight color.

Redisplaying the search results

Click -/") (Keyword Search) in the Toolbox to display the Keyword Search screen.

On the Keyword Search screen, click the Show search results button to display the last

search results.

17.4. Enable/Disable filter settings by the search results

Select Filter — Keyword Search on the control panel, click the right mouse button, and

click Enable/Disable.

The same operation can be carried out by checking/unchecking ‘Display only matched

clusters’ on the Keyword Search Result screen.

17.5. Enable/Disable color settings by the search results

Select Color — Keyword Search on the control panel, click the right mouse button, and

click Enable/Disable.

The same operation can be carried out by checking/unchecking ‘Highlight matched

clusters’ on the Keyword Search Result screen.
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18.Changing the Display Order of Species or

Display/Nondisplay Status of Species

In the Organism Column on the control panel, the order of species displayed on the PPM can

be changed or the display/nondisplay of species can be set.

18.1.

18.2.

18.3.

18.4.

(%) Control ) Sp Group
|| Fitter
_ 4 Organism Column
IH
IH
IH
IN Bacillus cereus ATCC 14579
IN Bacillus cereus B4264

Changing the order of display of species

To change the order of display of species, drag the species in the Organism Column on
the control panel to the destination.

On the PPM, only the species displayed on the Organism Column are displayed.

Setting the display/nondisplay of species

Double-click the species in the Organism Column on the control panel.

You can also click the right mouse button on the species and choose Show/Hide to set the

display/nondisplay modes.

Adding species to be displayed

To display the selected species on the PPM, select the species on the Taxonomy Tree on

the Selected tab, click the right mouse button and click Show organism columns.

Removing displayed species

Select species in the Organism Column on the control panel, click the right mouse button
and click Delete organism columns. When the warning message is dislayed, click the OK

button.
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19. List of Genes

A list of genes of the selected species is displayed.

Taxonomy 4

o Genome Map »
BAS15

Gene order on bat

Sort by gene properties..

Organism ’Lml'o; [G«uﬂam }Moessbn ‘Ommow‘.. St End AN rgth ‘wmd ‘Futurel(ay A number ]m»n Expeession ]GO ]Pwrww |
on Ba001  lnan e 24247 leheomoso.. wr| 1y agle kos OO fereceraso, 2000/ Cedsw co... [oieaiysis | A
o BANEZ kst P BAT. Khecmaso 10 3085 31)s oS FBONST DA potym 1,000 Cob e €0, Pertasop
- Bacos | 1934257 letecerso... 319 3405 70/ ko 02013 hypethetic 1,600 Cebter 0. Pertase p.
can oo I{«:r 84257, Kchecemzo... 3418 4545 3751(- tos ;30290199 yecomtion.. 1,700 Cebor co... Balaitone .,
@: laAooos e > BA257. 'cwomo:o... 4554 5506 m(- | o5 120260200 fopoés... 1,600 Cebir <o... :Axuba(e..
fum ;:wA {P_ﬂ?.’y! rctrm.o 6555 065 m( i(I:ﬁi el FMWJ”. i.?:o;mnav:o...’?m”n.
o AN B N0 SAY. ehecmosn 1548 1645 el os O st 1.400/Cabtoe <o, Pertasep
-~ BAOON A NO.BA53. Cheemoso 17048 13352 435 (oS 0260003 D-slaerdD- 1,300 Cebdor €0, Gycotysis
o Ban0t0 P 84258, ;chmzo... 18514 19401 zssi- 1{.05 fpazsoaos pavidonien . §.200 Cobdor co... Gaanzie .
o ;swon }v_s-azss.. (crvm:o... 13,4620 20010 ws‘v !cos l«aozsoms ;mumea.. 1100 Cedior <o... ’A.cme
oon fEIAIIJOIZ ‘s«‘s !P\P_DQSU. f'vm:o.., k] 21692 izir 1':O‘S loom !wm., s_ooo;c-.'uaco..‘ ’P«tosep, v

19.1. Displaying the list of genes

1. To display the Gene List screen, select the species on the Taxonomy Tree on the Selected
tab, click the right mouse button and click Gene List... on the pop-up menu. You can also
click the right mouse button on an abbreviated species name in the header row of the PPM

table to open the Gene List screen.

19.2. Sorting the list of genes

1. To sort the gene properties in the ascending/desceding order and display the gene property

values, click the gene property name on the Gene List screen.

19.3. Saving the list of genes

1.  To output the list of gene property values in tab-delimiting format, click the Export...
button on the Gene List screen to display the Save gene list screen, enter the output file
name and click the OK button.
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20. Display and Operation of the Circular
Genome Map (CGM)

The Circular Genome Map (CGM) draws a circular/linear genome map of the selected species.

ﬁGcnomc Map E]@@

View

AT
Froe | 5228310 | To: | 5348 ] @

Bacillus anthracis Sterne

5, 228, 663bp

1 1,000 2.000 3.000 4. 000 5. 000

BAS0001 BASO002 S BASO005
[ > > B

BASS341
<

20.1. Displaying the CGM

1. To display the CGM, select the species on the Taxonomy Tree on the Selected tab, click

the right mouse button and click Genome Map - Chromosome name.

Ik Bacilus cereus E33L

Ik Bacilus cereus NVH 331-S3

IR (350800 AUrinaean OV

1k B Taxenomy >

Ik E  SpGrowp >

LA Genome Map ] clromosome 1

K E Gene List plasmid pBTI727

:: : Geneorderonbtk  [*°

Ik E Color ’ ’
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20.2. Changing the selected region

1.

Enter the region to be selected in From and To in the upper part of the CGM screen, and
click the Show button. The entetred region is highlighted and the displayed region of the
genome map in the lower part of the CGM screen changes.

The selected region can also be changed by dragging the mouse on the circular genome.

To move the selected region in the clockwise/counterclockwise direction, click the @

(Previous)m (Next) button in the lower part of the CGM screen, respectively. It is

also possible to change the moving distance on the pop-up menu upon right-clicking the

button.

| [ B
To zoom in/zoom out on the selected region, click the (Zoom in) (Zoom

out) button in the lower part of the CGM screen, respectively. By right-clicking on the

button, the zoom ratio can be changed on the pop-up menu.

20.3. Linkage between the PPM and CGM

1.

Click a gene on the genome map in the lower part of the CGM screen to select on the PPM

the cluster to which the clicked gene belongs.

Click a cell on the PPM to highlight the location of the clicked gene on the circular
genome on the CGM. Also, the displayed region of the lower genome map changes and

the clicked gene is displayed.

Click the header in the upper part of the PPM to change the genome displayed on the
CGM. You can compre the locations on the chromosome of the genes in a given cluster
between genomes by selecting a cluster and switching the displayed genome one after

another.

20.4. Changing the color of genes

Vad
Click U4 (Option) in the Toolbox on the CGM screen to display the Genome Map

Options screen.
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Specify the gene color.

® ‘Function Category’
The gene is displayed in the color corresponding to the representative function category

of the cluster to which the gene belongs.

® ‘Positive/Negative’

The gene is displayed in the color corresponding to the direction of the gene.

® ‘Use the color of the control tree’

The gene is displayed in the color specified by the user in Color on the control panel.

Genome Map Options

Function Cetegory: |MBGOD
Furction Category
1 Arino acid biosynthesis
1.1 Aromatic amino acid famiy
1.2 Aspariate family
1.3 Branched chain family
1.4 Glutamsate famdy
1.5 Pyruvate farily
1.6 Serine family
1.7 Histicine famity
2 Purines, pyrimidings, nucleosides, and nucleotides
2.1 Z-Deoxyribonucledtide metabolism
2.2 Nucieotide and nucleosiie interconversions
2.3 Purine ricorwacizctide biosynthesis
2.4 Pyrimidine riconuciectide biosynthesis
2.5 Salvage of nucleosides and nucleolides
2.6 Sugar-rucleotide biosynthesis and conversions

O PostlivemMegetive
Posmvel_ Negaﬁvel_

(O Use the color of the control free

20.5. Displaying gene information in a browser

1.

Double-click a gene on the genome map in the lower part of the CGM screen to display
the information on the default external resource specified in ’35. External Resource URL
Management’ in the browser.

Click the external resource URL displayed upon right-clicking, and the information on the

external resource is displayed in the browser.
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21. Display and Operation of the Regional
Genome Map (RGM)

To allow users to compare the chromosome map around the genes belonging to a specified
ortholog cluster, the Regional Genome Map (RGM) displays the genome map, where these

genes are arranged at the center.

t Alignment List E]@IX]
DN

Bacillus axyloliquefaciens FZBAZ: 3313340-45341 A
REAU_0000S) REAU 000270 FRAH 000350 PR
FEA_000040 REAL 020150 REAL_020Z260 FEIM 000340  REAU_000400
REAM 020030 REAL 000130 2R 000580 RaAM 00050 REAU 000330 REdN 00033
REAM 020020 RNV 000070 REM_0O00S0FERM 000120  REAL 000160 FEI_000240 FEIA 00X 10REBAM 020350 RENM 000
REAM_000010 RSV 000080 RSVALCOO0ED REAM 020100 RSIALOOOIT0 FEIA_COMCZ) FEAM 000300 RIAL0032) REM_00038)
| | | o o [ o | | I S |1 S
o () [ (] I 0
LGB0 REALLOGH150 FRAI000110 REALLO00170 REALLO00Z20 i
FER_O53I20 REAM_000150
REAM 033130 REA 000200
FEIM 032180 FE2M 000210
REAY 032160
Bscillus anthracis $lerne: 5223084-45011
FANR-165-2  Ehsh0eY i3S
FANR-235-1 50016 BR900285 FRN-S5-2  Bashia2
BAS0002 TRh=fA=2 BESMI2Z BRG00IS BRSU021BAS002A RFKA-2I5-2 WO S0
BAGON0Q BASD00S TRS-1LE-Z B/ BASDDIZ TRMA-SER-1 BASU0Z3  TigA-ALA-A FAS0G0 BASMI3A 13
FFfA-165-1  FENA-55-1 BAS014 TRA-1LE-4 BRG0053 SRS
B | - 1C0E 1 O EC0 0o o] /0L
o a ooag 0
RO PSRRI EiE0003 BRS0017 BS005
BIGS32T EiS230 B0
Besag 50019
(iR
Bacillus cereus ATCC 10987 5218705-45012
BIE_5733 BLE_0(2a ELE 0023 &0 (04
BLE 0004 B(E &4l BLE_001a BLE 0021 BLE_S&41 BLE 0028 ELE_0033
BLE 0002 BLE 5738 BLE 0010 BLE 0012 BLE_(OI3 BLE 0022 BCE_ 0027 BLE 00R2
BLE 0002 BIEO00S  E0E 5540  BLE_OO9BLE 0011 S0E %642 BIE_OOQOBIE_0CS ELE_ M35 BLE 0031 e
BLE OO0 E0E 0005 BLE 0007 BLEST30 ELE 012 BLE_C019 BLE (@2 BE 643 BLE 5742 80E (03  BLEO(3SE
S S | W — — o— Y o i o | 1 — 1 0 ] —) S— 5 i —
| (] 0
FE_SE34 BLESE3% ELE_0003 BLE_0015 BLE_003S
BLE_S635 BLE_S63% BLE _CO1E
BLE_537 BLE 0017
E(£ 633

21.1. Displaying the RGM

1. To display the Regional Genome Map (RGM) screen, select a cluster on the Info tab, click

the right mouse button and click Regional Genome Map on the pop-up menu.

Info | Histogram |
Glutamine amidotransferase pdxT, SHO family
Cluster ID Gene Name Description

05944 as

Regional Genome Map Comparison

Multiple Alignment




RECOG Client User’'s Manual

21.2. Zooming in/out on the RGM

+ =
1. To zoom in/out on the RGM, click /‘J (Zoom in)//‘J (Zoom out) in the Toolbox,

respectively, on the Regional Genome Map screen.

21.3. Display/Nondisplay of the Locus Tag

1. Click LB (Label ON/OFF) in the Toolbox on the Regional Genome Map screen. When

the button is displayed in color, the Locus Tag is displayed, and when the button is

displayed in grey, the Locus Tag is hidden.

21.4. Setting the gene color

1. To display the Color Setting screen, click ﬁ (Color Setting) in the Toolbox on the

Regional Genome Map screen.

2. Set the gene color on the Color Setting screen.

Sort Display on the PPM
Function Category The color allocated to the current Function Category is used.
Cluster ID A unique color is allocated to each cluster. The color is

allocated according to the gradation based on the cluster ID.
Although it is difficult to distinguish between the colors, the
allocation remains the same even if the dsplayed region
changes.

Pattern A unique color and pattern are allocated to each cluster. The
color and pattern are allocated to each currently displayed
cluster in the order of cluster size. Although the color and
pattern are easily distinguishable, the allocation changes with
the displayed region.

Use the color The color currently in use on the PPM (the color set in Color on

currently assigned on  the control panel) is used.

the PPM

3. Click the Apply button.
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Color Setting

O Fumction Catozie Qouster 0 @ Patteen

Function Catepary: MBSO
Function Catageey
1 Ao ookl tiosyrthesis
1.8 Avomatic min acid fomiy
1.2 Azpartete faedy

1.3 Branched chain fady

1.4 Chgaerets faedy

1.5 Pyrervate faedy

15 Serien lomdy

1.7 Histiding taméy

o [Catee D Coce

2 Purines, pyrimidnes, rucieonides, and mackectices

2. Z.Deoxyrionsciectide retasbolzm
| 22Nuckectde 0 "

2.3 Purne ricocciectise bozyrtresis

24 Pyvessden rbornciectide bosyrthesis
2.5 Salvae Of nuckeosiies and facioatises
25 Sugae-nainotite BayTEndis ol OOOersinas

K3

O Uze e color of the contral tree

| ooty | | mestore | || crestecoie |

21.5. Displaying gene information in a web browser

1. By double-clicking a gene, you can display in a web browser the informationof the default

external resource that is set according to “35. External Resource URL Management.” You

can also click the right mouse button on a gene and choose an external resource URL to
display.
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22. Multiple Alignment and Phylogenetic Tree

Multiple alignment among genes belonging to a cluster can be created using the ClustalW
program. Also, a phylogenetic tree can be created and displayed based on the results of the

multiple alignment.

22.1. Execution of multiple alignment

(Note) Multiple alignment can be executed only in an environment where Internet connection is

available.

1. Specify the execution parameters of ClustalW.

Clicking rﬁ? (Option) in the Toolbox to display the Option screen, and specify the

ClustalW conditions on the Multiple Alignment tab on the Option screen.

Taxonomy Tree  PPM | Function Category Color - Nelghboring Clusters Im Tree | General

Path | Cprojectimecipsevecog_clenticlustotw exe ]
Options ‘
TYFE Use defout v |

CUTPUT  QUTORDER MATRIX  SEGNO RANGE

[oustal v [oned v] [osum ] | | starT | LENGTH |

GAPOPEN GAPEXT GAPDIST MAXDIV ENDGAPS NOPGAP NOHGAP
[ 100 | 02| | 8 0] forr_v] foer v] forr v]
GUICKTREE

KTUPLE VANDOW SCORE TOPDIAGS PARGAP

| a 5] e ]| 3| 5

PAONAMATRIX PWGAPOPEN PWGAPEXT

[ [ 00| o1
o

® Path
Specify the path of ClustalW. The default setting is the ClustalW attached to the

installer.
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® TYPE
* Use the default:
Multiple alignment is executed with the default parameter of ClustalW.
* Protein:

Multiple alignment is executed as per the setting specified on the screen.

In the Disaggregate Mode, select the cluster in the cluster information display table on the
Info tab, click the right mouse button, and click Multiple Alignment on the pop-up menu
to display the progress screen and execute the multiple alignment. When the Confirm

screen is displayed, click the OK button.

Info | Histogram |
Possible aspartate transaminase, aminotran:

Cluster ID Gene Name  Description
0138

Regional Genome Map Comparison

Multiple Alignment

After the completion of the multiple alignment process, the Multiple Alignment screen is

displayed.
x|
| B |
[550_SSUZZE6 |
sto_ST2098
ecj_JW2884 OIASLRIRATRDDAAY TAALNAL T AAQ N NLLAAAYNAARVRATLG ISDALT VAF
hal_YNGOG73G - DS TRNYRCLYAKYCLOG DR
nph_NP27104 W ORTIRCLYARYCLOG OR
sai_SACI_0062 ERIKYLYAKLGLOG OR
sso_SS02266 ITTERIEVIVAK R
sto_ST2098 ORRIKVLYAKI R
eci 12884 RYLYPSOCYTCYTADS Y 05 KSAS FOATYADT OFLADNCRRPRIL IAKHCADE DR
HEEHEH G S22
ha | _¥YNGOB73G A& YITRAFRDAGF VIVEGL KAPD IVOAAVO DVDYLGISILEGA NTLYPEIT GLA
nph_NP27104 A VIARAFRDAGF - VIVEGLNEPDE IYOAAVD- DYDYLGISILEGA DTLYPKILDGLE
sai_SACI_00B2  AKYVARALKDACH ¥/ CLROTP OIVKAAID DYOYICYSTLEGA I LISHLYK H
ss0_SS02266 AKYVARALKDAGH: VY TGLRATP- QIYRAALQ: DADYIGISILEGA Lo LIPENY: IMK
sto_ST2096 AKYTARALKDAGH WY/ TGLRATP- QIVESAIQ DYDYIGISILEGA YPYYYNLHR
ecj_JW2884 AEVIACH FOVDLEPHFSTPEE TARLAYENDYHYYRASSLAAG K TLIPELVEALK
L HHEE B I H B . S L A I HAE B
hal _YNGOB73G A4 DTLYIVEGIIPD DRADL AAGYDAIFGPGTPMAD TISFI SNAP RD------
nph_NP27104 AF VITGRIIP LYDAGYD: IFGPGA TTFYR NAP R-------
sai_SACI_0062 ~KKLNDYGLYYGGYIPPODIPALKOLGYD: YFLPGESLE - ITEK TIKVASDKRGLEF-P
sso_SS02266 O-NELNDYELTYECY PP D1} WD YFLPESSLES TV KYRKVAR KREISY -
sto_ST2096 -KGLNDYYLYYGGYIPPODIPKLKEMGYDEYFLPGESLE - YYEK T TEAYE TKRGIKTA.
ecj_JW2884 K-WGREDICYVAGGYIPPODYAFLO- RGVAATYGPGTPMLDEYRDYLNLISR - D-----
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22.2. Changing the colors of the amino-acid letter strings

Color Settings x|

1. Click the E (Color Setting) button on

Color

Ala Alanine =

the Multiple Alignment screen to display

Cys Cystein

the Color Setting screen. Asp Aspartic Acid
Glu Glutamic Acid

Phe Phenylalanine

2. On the Color Setting screen, you can

Gly Glycine
His Histidine

specify the colors of the amino-acid letter

strings.

Do vzl |mR|T T MmO O >

Ile Isoleucine
Lys Lysine
Leu Leucine
Met Methyonine
Asn Asparagine
Pro Proline
Gln Glutamine
Are Arginine
Apply Restore Cloge

22.3. Displaying the phylogenetic tree

1. To display the Phylogenetic Tree screen, click {% (Clustal Tree) on the Multiple

Alignment screen.

2. To change the parameters used in the creation of the phylogenetic tree, click W

(Option) in the Toolbox. Specify the parameters on the Tree tab on the Option screen.

| Taxonomy Tree | PPM | Function Category Color - Nelghboring Clusters | M.mAhgrmwﬂ T'NI;Gemral,

KVURA  (ON v | TOSSGAPS  [ON v | QUTPUTIREE  phyip v |

BOOTSTRAP ®on O off COUNT 1000 | SEED 11
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B Phylocenctic Window 0.9.121
File View Option Settings

1222403069650 . phb

— bt|_BALH_3793 bcz_BCIK3938

bee _BC4134
btk BT9727.3927 Ao pAsd0s9
hea_BCE_4258

bey_BCERIB_2878

-bha_BH2788

‘be | _ABC2468 bpu_BPUN_2167

way_non¥_0226807

“0ih_0B1886

v

< Ty, o (eI | E—

3. On the Phylogenetic Tree screen, the following operations are possible:

® Reading the dnd files:
Click \-J (Open DND file), select the dnd file and click the OK button.
® Outputting the phylogenetic tree to a PDF file:
Click M (PDF), specify destination and file name, and click the OK button.
® Switching between the rooted phylogenetic tree and the unrooted phylogenetic tree:

To display the rooted phylogenetic tree, click {“—E (Rooted Horizontal), and to

display the unrooted phylogenetic tree, click % (Unrooted).
® Displaying the distance:

Click L (Show Length ON/OFF).
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® Various settings:
Vo)
Click 4 (Option Settings).

< Directory tab

Set the default directory for loading DND files and the defaut directory for outputting
PDF files.

< Style
Specify the node style.

< Color

Specify the Locus Tag colors.

* Species
Each species is displayed by the species color (the color of the species header in
the PPM table) specified in the Color Organisms menu on the Texonomy
Tree in the upper part of the Selected tab.

- OUT /IN Group
Each species is displayed by the ingroup/outgroup color specified in Font Color
on the Taxonomy Tree tab on the Option screen, according to the current

ingroup/outgroup specification.
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23. Function Category Frequency Graph/
Numerical Data Graph

On the Histogram tab, the frequency of the function category in the same phylogenetic pattern

can be displayed by graphs, or the numerical data of the specified gene properties can be

displayed by bar graphs.

23.1. Function category frequency graphs

In the Disaggregate Mode, the frequency of each function category in the same phylogenetic
pattern is displayed in a graph on the Histogram tab.

-
L

e bes e bt by e ko | Hetoy

-----“ o [

m

L

[33]
L9/

m

m

23.2. Displaying a numerical data graph, a description or

the function category

In the Disaggregate Mode, a graph of numerical gene property values or the description and

the function category of each cluster is displayed on the Histogram tab.

1. To display the Histogram screen, click i (Histogram) in the Toolbox.

Target rView

® DescrigtionFunction Celegony

O value Renge
Crganism |5 cereus 187 J Min
Property [Stat | MW‘I

Auto range

O ifterence
Ovganismi |5 cereus AH157 Graph Style
Organism 2 = cereus AHE20

e

Property  Storl

[V] Show value

o
-_—_
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2. Specify the graph to be displayed on the Histogram tab.

® Description/Function Category

The description of the cluster is displayed with the color of the function category of the

cluster in the background.

O-Ala-0-Aln Idazealaryl-D-alazine

Sary iR wyrhbalare

Glycerate kiraze Gl

® Value
The specified numerical property data are displayed by a bar graph. Cluster property
data or gene property data of a specified species can be displayed.

Info | Histogram

080358 dhbF

® Difference
The difference in the numerical gene property data between two species is displayed by

a bar graph. Two species and their gene properties for comparison should be specified.

G oih Info | Histoarsm ]

(123

-7500000  .533673.0(0 7500000

bea ban
15229

KhbF 080958 dhbF §3158.0

4981.0

133567.0

15265.0

24418.0

BCOS 11 72491.0

If Value and Difference are specified, the numerical data are displayed on the graph

upon checking ‘Show value.’
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3. If Value and Difference are specified, specify also the display range and graph style in the

‘View’ column.
® Range

Specify the display range. To automatically specify the display range as between the
minimum and the maximum values of the target property, click the Auto range

button.
® Graph Style
Select one of the two graph styles, ‘Bar’ (bar graph) or ‘Line’ (line graph).
4. To set the following conditions, click the Option button.

® Representative value of multiple property values for a gene
If Value and Difference are specified, and if multiple values are set for a gene property
of a gene, specify the method of determining the representative value for graph display.
< Min: The minimum value among multiple values is used.
< Max: The maximum value among multiple values is used.
< Median: The median among multiple values is used.
<>

Average: The mean value among multiple values is used.

® Representative value of multiple genes in a cell
If Value and Difference are specified, and if a cell contains multiple genes, specify the
method of determining the representative value for graph display.
<> Min: The minimum value among multiple genes is used.
< Max: The maximum value among multiple genes is used.
<~ Median: The median among multiple genes is used.
&

Average: The mean value of the properties of multiple genes is used.*

5. To display the graph on the Histogram tab, click the Apply button on the Histogram

screen.

* The numerical values displayed on the Value and Difference graph can be switched

between display/nondisplay on the popup menu Show value, displayed upon

right-clicking on the graph.

23.3. Switching between the display/nondisplay of the
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Histogram tab

1. To display the Histogram tab on the right of the screen, choose and check from the menu

View - Information Pane.

2. To hide the Histogram tab, uncheck View - Information Pane.
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24. Clustering Neighborhood Genes

This function groups genes that are located in the vicinity of each other on the phylogenetic

pattern map (PPM) table and in terms of the genome sequence, and assigns a color for each

group.

24.1. Execution of the clustering of neighborhood genes

1
1. To display the Neighboring Clusters screen, click i!- (Neighboring Clusters) in the

Toolbox.

2. Specify the conditions for neighborhood gene clustering on the Neighboring Clusters

screen.

® Search range of clusters

Specify the range of clusters considered to be neighborhood on the PPM table. If the
range specified is N, N clusters above and below each cluster are considered to be

neighborhoods of that cluster.

® Range within which genes are considered to be in each other’s neighborhood
Specify the distance between two genes on the chromosome considered to be in each

other’s neighborhood.

® Recalculate when the table is re-sorted
If the order of clusters is changed due to the sort, efc. of clusters on the PPM, and if
this column is checked, neighborhood gene clustering is automatically executed under
the conditions specified immediately before. If unchecked, the results of the

neighborhood gene clustering are cleared after the order of clusters is changed.

Neiehborine Clusters @

)

12 3456 78 910

Search ranee of clusters Ij]

Ranee consider to be neighborhood gene [ 5000

Recalculate when the table is re-sorted

[ Run ][ Cancel ]

92



RECOG Client User’'s Manual

3. To execute neighborhood gene clustering, click the Run button on the Neighboring
Clusters screen.
Upon the completion of the process of neighborhood gene clustering, the group of genes
considered to be in each other’s neighborhood on the PPM is clustered and displayed in

the same color. Also, Neighboring cluster is displayed in Color on the control panel.

ban tat bea boe g gtn oih
inos BN BCEONOI | BONOOI KOOI GTAGOOT | GO0l | dowd
oo QAN BCEONOZ  BONOOZ CKONZ  GTAGLO02 | 0GO2 | oo
BN BCEONOS  BN0O KO3 TGOS | CBoaOy |
roc BAOD4  BCEOND4 GO0 e | recs
et GAVO05  GCEO0OS SO0 KOS GTGLO0OS | 0GOS | wyed
Lyt BAOOS  BEONGS  BNOOS KOS GTWGLODDS | OBMODD ey
o G0N | BCEO0B | SOOI K003 GTGLODO | 0G0aI0 | cwd

dach BASI012 z z GXo010 GTHG_0010
1 - oenoli dach
BCE 5518 85389 . .

BANO10 BASIOIS ECE_0011 BLO01S GXoon GTHG_0011 062887

In this figure, only the cells having the same color in the same neighborhood in the table on
the same genome belong to a neighborhood gene cluster. Note that the same color may be
used for different clusters; cells in different genomes or cells far away from each other are

not related even if they have the same color in the table.

Display/Nondisplay of the clustering results

1. To switch between display/nondisplay, double-click Color - Neighboring cluster on the

control panel.

() Control () sp Group
|| Fitter

|1 Organistn Column

1 Sort

4 Color

# Neighboring cluster[Cluster:5 Range:5000]
] Gene Set

] Cluster Set

# Gene count [==2]

# Base Color

|1 Phylogenetic Pattern

+
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24.2. Changing the color of a group of neighborhood

genes

1. To display the Option screen, click (ﬁ? (Option) in the Toolbox. On the Option screen,
click Neighboring Cluster.

Taxonomy Tree | #PM | Function Category Color || Neighboring Chster || mutiple Aignment | Tree | General
Color peftern for clustered cels

2. Set the color pattern.

® Color pattern for clustered cells
Set the color pattern for coloring genes clustered by neighborhood gene clustering.
The color is assignmed to the neighborhood clusters in accordance with the order

specified on the list. The assignment is repeated from the top of the list after reaching
the end of the list.

Add button

Add a color pattern.

Delete button

Delete the color pattern selected from the list.
Up button/Down button

Shift the selected color pattern upward/downward.
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25. Species Groups

Multiple species closely related to each other can be registered as a species group. The species

groups registered here can be used in the analysis such as the CoreAligner program.

25.1. Displaying species groups

1. To display the species groups set in the lower view of the Taxonomy Tree, click the Sp

Group button in the upper view of the Taxonomy Tree on the Selected tab.

A1 Selected | Clustenng
O Fiter & sp Growp O setect
124 roct(15)
=3 Eacilics(15)
= _{Bacilacess(15)
Ik Bacus omylobouetociens FIES2
IN Baclus arkivacis Sterne
1K Baclus cercus ATCC 10887
1N Baclus cereus ATCC 14579
1N Baclus cereus €33,
1N Baclus cereus NYH 391.98
Ik Bachus thunngensis serover konkuidon 97-27
1N Baclus thuingensic Al Hakam
IR Baoms ciousi KSMmS
[_] Species Gfoq)
= | Baciltaceas(3)
@ Bacilus anthracis Sterne
@ Bacilus amylbgualaciens FZB42
® Bocilus coreus ATOC 10887

25.2. Registration of species groups

1. To create a new species group with a specified set of species, select the species on the
Taxonomy Tree in the upper view of the Selected tab, click the right mouse button, and

choose Sp Group - New Group. The species group is displayed in the lower view,

MVSckcted--:
O Fiter & sp Growp O sslect

124 roct(15)
= Y Bacitales(15)
= 4 Bacilacese(i5)
Ik Bacius omylobouefacicens FIE42
I Bacllus artiracis Sterna
Ik Bacius cercus ATCC 10987
1N Bacllus ceveus ATCC 14579
Ik Baclus cereus €3
1N Bacllus ceveus NYH 391.98
" pre: | 1N Bacius thuningensis serovgr konkuidon 97-27

1% Baclus cersus  Coke > Ad3Sp Group N Baclus thuringiensic Al Hakam
10 Pzt € TR ST IN MSC‘WKS”'K“G

sre e e bateaboasne AR

|_] Species Group

= ) Bacilaceas(3)
@ Bocitus anthracis Sterne
@ Bacilus amylobgualaciens FZB42
® Bocitus cereus ATCC 10887
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25.3. Editing species group names

1. Select Sp Group on the Selected tab.

2. Select the species group to be renamed in the lower view, click the right mouse button, and

click Rename. Rename screen is displayed.

3. To rename the species group, edit the name on the Rename screen and click the Apply

button.

25.4. Removing species groups and removing species

from a species group

1. Select Sp Group on the Selected tab.

2. Select the species groups or species to be removed in the lower view, click the right mouse

button, and click Delete.
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26. Genome Core Structure Alignment

(CoreAligner)

Genome core structure analysis consists of the extraction of genomic structures that are well
conserved among related genomes. That is, a pair of orthologous groups are extracted whose
genomic neighborhood relationship is conserved above a certain level, and the orthologous
groups are realigned based on this neighborhood relationsships. The CoreAligner program for

such analysis is run on the RECOG server, and the extracted core structures are displayed.

26.1. Running the CoreAligner program

1. The ortholog analysis is performed and the results are displayed as described in “9.2

Execution of DomClust” and “9.3 Display of the DomClust analysis results.”

@0
2. Click 83 (Core genome alignment (CoreAligner)) in the Toolbox. The Core Genome

Alignment screen is displayed.
3. Specify the conditions for the analysis carried out by the CoreAligner program on the Core

Genome Alignment screen. There are two ways of specifying the analysis conditions:
Simple Mode and Expert Mode.

Simple Mode Expert Mode

Assignable - Reference genome - Reference genome

item - Cutoff ratio of conserved orthologs - Cutoff ratio of conserved orthologs
and neighborhood relations - Cutoff ratio of conserved
- Window size neighborhood relations
- Use/unuse species group - Window size

- Use/unuse species group
- Display/Nondisplay of species

- Display order of species

® Simple Mode

Core Genome Alienment

Reterenc Ganare:

-

Cutoff ratio of conserved genes and conneclions (%)| 50 v
0 20 40 80 80 100

. -

Winclow Size: 20 v
10 20 30

Use sp group
[ ==Expert ] [ Run ] [ Cancel ]
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® Expert Mode

Core Genome Alienment @

Organisen

Corsicdate: Torget:
N Boryictquelaciens FIE42
N Bamylobquelaciens FZE42
N Bamioliquelaciens FIEA2
N Bamyioliquefaciens FIB42
N Barnylobyuelaciens FIE42
N Bormiclquefaciens FIE42

{elelololele)

Cutott ralio of conserved genes (6 [ s0]
6 20 40 6 80 10

Cutoff ratio of conserved connections (%)
] 20 40 60 80 100

50
Yindow Size: 20

=
<18 <)
8

Required coverage of each gencme for each cluster(3%) | 50

0 20 4 & 80 100

— “}
Cutoff of deletion score for remaving local regions 20 N7
3 20 35 50
Other Ogtions | |
Use 3p group

st | (LA ] [ Concer |

After specifying the conditions, click the Run button. The progress screen is displayed and
the analysis by the CoreAligner program starts.

Upon the completion of the analysis, the Core Genome Alignment screen and the

Genome Comparison Viewer screen are displayed.

MCore Genome Alignment g@@

Filke View

Henp 22| | oan

e — -

Overview

A
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Paeniginese
Parmiginese
Paemiginesa
Paundocing
Pentomophtila
Pflucresens
Pflucrescens
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Ppuada
Psowzent
Pyringae
Pyringae

i

Magnified view

Paringae
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26.2. Displaying the CoreAligner analysis results

The previously executed CoreAligner analysis results are displayed.

1. Click «-J (Open files) in the Toolbox. The Open file screen is displayed.

2. On the Open file screen, select the file filter ‘Core Genome File (.coaln, .coregenome)’ and
then select the project and CoreAligner analysis result file.
Upon selecting the CoreAligner analysis result file, the information on the analysis results

is displayed on the right of the screen.

3. Click the Apply button on the Open files screen to display the selected CoreAligner

analysis results and DomClust results.

26.3. Components of the core structure display

® Ortholog group

A longitudinal gene group corresponds to an ortholog group.

® Node

Each node is represented by a circle or square.

Shape Details
o Contains only one gene.
| Contains two or more genes (inparalogs).
® Line

Each line is color-coded in accordance with the conditions.

Color Details

Black There is no insertion between genes.

Green There is an insertion between genes.

Red The relative direction of the genes is reversed (inversion).

® Gene Direction
The triangular arrow in the upper part of ortholog group indicates the direction.
The background is displayed in the color corresponding to the typical function category

of the ortholog group.
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26.4.

26.5.

26.6.

26.7.

Changing the display position

To scroll the screen in the direction of the clicked button, click « (Move Left)/ »

(Move Right) in the Toolbox on the Core Genome Alignment screen.

The display position can be changed by dragging the mouse on the Overview window.

Selecting an ortholog group

To highlight an ortholog group, click the ortholog group in the magnified view on the Core
Genome Alignment screen. Also, in the Genome Comparison Viewer, the corresponding
ortholog group is highlighted.

Locating an ortholog group at center

Double-click the relevant ortholog group on the Core Genome Alignment screen to display

it at center. Also, on the Genome Comparison Viewer screen, the corresponding ortholog

group is mainly displayed.

Setting a reference genome

To display the Core Genome Alignment display modification screen, click View — View
Change.... on the Core Genome Alignment screen.

In the ‘Target’ column, check the column on the right of the species to be set as the

reference genome.

Click the Apply button.
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wCore Genome Alignment @

-Organism
Cardidale: Target:
| N B.amyloiquefaciens FZB42 O
IN  B.arthracis Ames Ancester; 42... O
IN  B.arthracis Ames ®
IN B.arthracis Sterne O
IN B.cereus ATCC 10987 O
IN B.cereus ATCC 14579 O <
Down
Window size -
-
| 20 v
10 20 0
Orgonism MName
OFul (® Abbrevistion [] sivowwe Strain
~Label
O Cluster ID
O Presentative gene name of the cluster
(®) Gene name of the reference genome

26.8. Display/Nondisplay of species

1. To display the screen for changing the Core Genome Alignment view, click View - View
Change... on the Core Genome Alignment screen.

2. To display species, select the species in the Candidate column and click the >> button.
3. To hide species, select the species in the Target column and click the << button.

4.  Click the Apply button.

26.9. Changing the display order of species

1. To display the screen for changing the Core Genome Alignment view, click View - View
Change... on the Core Genome Alignment screen.

2. To change the display order of species, select the species in the Target column on the

screen for changing the Core Genome Alignment view, and click the Up or Down button.

3. Click the Apply button.
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26.10. Resetting the window size

1. To display the screen for changing the Core Genome Alignment view, click View - View
Change... on the Core Genome Alignment screen.

2. To reset the window size of the neighborhood relation, set the value in the Window Size

section.

3. Click the Apply button.

26.11. Changing the display style of species names

1. To display the screen for changing the Core Genome Alignment view, click View - View

Change... on the Core Genome Alignment screen.

2. Select the display style in the Organism column on the screen for changing the Core

Genome Alignment view.

® Normal: Species are displayed according to their official names.
® Abbreviation: Species are displayed according to their abbreviated names.
® Show Strain: If this is checked, the strains are displayed.

26.12. Changing the ortholog group labels

1. Click View - View Change... on the Core Genome Alignment screen. The Core Genome
Alignment view is displayed

2. Specify the items to be displayed as labels for the ortholog group in the Label section on

the screen for changing the Core Genome Alignment view.

® Cluster ID*

The cluster ID corresponding to the ortholog group is displayed.

® Representative gene name of the cluster*

The representative gene name of the cluster corresponding to the ortholog group is

displayed.

® Gene name of the reference genome

The gene name of the reference genome is displayed. If gene name is undefined in that
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genome, the Locus Tag is displayed.
* If these items are specified, the gene name display column on the PPM is switched

synchronously.

26.13. Zoom

1.  To zoom in/zoom out on the core structure image, click (Zoom in)/ (Zoom out)

in the Toolbox on the Core Genome Alignment screen.

26.14. Searching by gene name/Locus Tag

1. In the column for item selection in the Toolbox on the Core Genome Alignment screen,

select Gene Name, Locus Tag or Both. If Both is selected, a search according to both the

gene name and the locus tag is conducted.
2.  Enter a keyword in the keyword entry column.

3. Click the Search button, and the ortholog group to which the searched gene belongs is
highlighted on the Overview, and the viewing area of the magnified view is scrolled so

that one of the ortholog groups hit by the search is displayed in the center of the screen.

4. If the Search button is clicked under the same conditions, the viewing area of the
magnified view is scrolled so that the next ortholog group containing the searched gene is

displayed in the center of the screen.
B Core Genome Alignment g@@
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26.15. Printing the core structure image

1. Click File — Preview on the Core Genome Alignment screen. The Core Genome

Alignment Preview screen is displayed.

2. Click the Option button on the Core Genome Alignment Preview screen to display the

Core Genome Alignment Print Option screen, and specify the option.

Row count par one page 10 Bne page
Show legend

Core Genome Alienment Print Option

Show ovganism name every row

[[) show page number
Page sefting
Option Details
Row count per page Specify the number of rows displayed on a page.
One page Print so that the Core Genome Alignment image fits into a page.
Show legend If this is checked, the legend is displayed.

Show organism name on If this is checked, the species names are displayed in all the rows.

every row If unchecked, the species names are displayed only in the first
row of each page.

Show page number If this is checked, the page number is displayed.

Page setting Specify the paper size and orientation.

3. Click the Print button on the Core Genome Alignment Preview screen, and the printer

selection screen is displayed. Specify the printing conditions and click the OK button.

26.16. Saving the CoreAligner results

The CoreAligner analysis results are saved automatically in the Project directory or its
sub-directory when an analysis is conducted. Save the analysis results in the CoreAligner

format (.coaln).

1. Click Iﬂ (Save Core Genome File) in the Toolbox, specify the destination for saving

and the file name, and click the OK button.
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27. Genome Comparison Viewer

The Genome Comparison Viewer assigns colors to each gene based on the core structure

extracted by the CoreAligner analysis, and displays a genome map that connects the

corresponding ortholog groups by straight lines. Upon zooming in, the Viewer automatically

switches to the detailed gene view (see the figure below).

@Gcnomc Comparison Yiewer
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27.1. Displaying the Genome Comparison Viewer

The Genome Comparison Viewer is displayed after the CoreAligner procedure is finished.
Therefore, the Viewer can be displayed in the same manner as that described in “26.1 Running
the CoreAligner program” and “26.2 Displaying the CoreAligner analysis results.”

Also, the viewer can be displayed by clicking View - Genome Comparison Viewer on the

Core Genome Alignment screen.

27.2. Changing the display area

1. To scroll the view area in the direction of the clicked button, click « (Move Left)/

* (Move Right) in the Toolbox on the Genome Comparison Viewer screen.

For changing the display area, there are two modes, as shown below. The two modes can

be switched by clicking the relevant button in the Toolbox.

—_—

o “u (Simple Mode)

In this mode, the display area is moved within a certain interval without adjusting the

gene display position.

—
e “I_ (Adjust Mode)

In this mode, after changing the view area, the display is made upon relocating so that
the genes belonging to the ortholog group that contains the gene near the center of the
view area on the reference genome align or stand in a straight line. Also, regarding the
orientation of the genes, the display is made upon making the gene orientation uniform

according to the settings described in “27.14 Automatic correction of gene orientation.”
27.3. Zooming

F -+
1. To zoom in/zoom out on the display area, click /‘J (Zoom in)/./‘) (Zoom out) in the

Toolbox on the Genome Comparison Viewer screen, respectively.

2. If the zooming in exceeds a certain scale, the screen automatically switches to the detailed
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gene view.

27.4. Moving a specified ortholog group to the center of

the screen

In normal mode (the mode without the operation set out in 26.5 below), upon

double-clicking on the genes belonging to the ortholog group on the Genome Comparison
Viewer screen, the double-clicked ortholog group moves to the center of the screen. Also,
on the Core Genome Alignment screen as well, the clicked ortholog group is relocated to

the center of the screen.

27.5. Displaying gene information in a browser

27.6.

Click l%" (Show the gene information at clicking gene) in the Toolbox on the Genome

Comparison Viewer screen. Upon double-clicking in this state, the information on the

default external resource set in “35. External Resource URL Management” is displayed in

a browser.

To display the information on the external resource in a browser, click the right mouse

button, and click the displayed external resource URL.
Saving the origin

To save the current origin (center point), click View - 1 Save Origin on the Genome

Comparison Viewer screen.

27.7. Recovering the origin

To relocate the genome map with the origin saved immediately before as the center point,

1
click “®« (Recover Origin) in the Toolbox on the Genome Comparison Viewer screen.
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27.8. Display/Nondisplay of species

Specify the species set to be displayed on the Genome Comparison Viewer screen.

1. Click View - View Change... on the Genome Comparison Viewer screen. The screen for

changing the display of the Genome Comparison Viewer screen is displayed.

Click the View tab on the screen for changing the display of the Genome Comparison

Viewer screen.
2. To display species, select the species in the Candidate column and click the >> button.
3. To hide species, select the species in the Target column and click the << button.

4.  Click the Apply button.

momion

CQrganism

Candidate: Torget:
N B.ceraus AH187 ®
IN  B.cereus AHE20 O
IN B.cereus ATCC 10957 O
IN B.cereus ATCC 14579 O
IN B.cereus B4264 O

OUT Odheyensis HTES31 O
Boem

Display elements - Organism Marme

Core genes

“ 2 OFul

Line: Universal Oniy 1vs1 Only
Non.Core genes (V] Unigue Only ) (® Abbrevistion
Line Universal Only v |1vs1 Only
Showr Strain
RNA, &
rLocus tagy

—U

(] show ROW Couw! 1
0 1 2 3 4 5

Lzeoty ][ cwse |

108



RECOG Client User’'s Manual

27.9. Changing the display order of species

1. Click View - View Change... on the Genome Comparison Viewer screen. The screen for

changing the display of the Genome Comparison Viewer screen is displayed.

Click the View tab on the screen for changing the display of the Genome Comparison

Viewer screen.

2. To permute the species, select the species in the Target column on the View tab and click

the Up or Down button.

3. Click the Apply button.

27.10. Display/Nondisplay of genes or ortholog lines

1. Click View - View Change... on the Genome Comparison Viewer screen.

Click the View tab on the screen for changing the display of the Genome Comparison

Viewer screen.

2. In the Display elements column on the View tab, specify the display/nondisplay of genes
and the display/nondisplay of the lines that represent ortholog relationships.

Genes and RNA display switching options

Option Details
Core genes The genes extracted by the CoreAligner analysis are called Core
genes.

If this column is checked, the Core genes are displayed.
Non-Core genes Genes that were not extracted by the CoreAligner analysis are

called Non-Core genes.

If this column is checked, the Non-Core genes are displayed.

RNA If this column is checked, the RNA genes are displayed.
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Switching options for orthologq line display

Options Details

Universal Only Ortholog groups that contain the genes of all species are called
universal ortholog groups.
If this column is selected, only the universal ortholog groups are
displayed.

1vs. 1 Only Ortholog groups that contain only a gene for each species are
called 1 vs. 1 groups.

If this column is checked, only the 1 vs 1 ortholog groups are

displayed.
Unique Onl If this column is checked, only unique genes that form no
y
* Non-Core genes only ortholog groups are displayed.

3. Click the Apply button.

27.11. Changing the display style of species names

1. Click View - View Change... on the Genome Comparison Viewer screen.

Click the View tab on the screen for changing the display style of the Genome Comparison

Viewer screen.

2. Select the display stype of species names in the Organism column on the View tab.

® Normal: The official species names are displayed.
® Abbreviation: The abbreviated species names are displayed.

® Show Strain: If this is checked, the strains are displayed.
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27.12. Display/Nondisplay of the Locus Tag

1. Click View - View Change... on the Genome Comparison Viewer screen.

Click the View tab on the screen for changing the display style of the Genome Comparison

Viewer screen.

2. To display the Locus Tag on the genome map, check Show in the Locus Tag column on

the screen for changing the display style of the Genome Comparison Viewer screen. In the

Row count, specify the number of rows for displaying the Locus Tag. If multiple rows are

specified, their space is used so that names do not overlap each other.
To hide the Locus Tag on the genome map, uncheck Show in the Locus Tag column.

If 0 is specified in the Row count, the distance between genomes takes its minimum value

and the Locus Tag is not displayed regardless of whether Show is checked or unchecked.

3. Click the Apply button.

27.13. Color setting

The color can be set based on the gene position on the reference genome or it can be set on the

Color tab on the control panel.

1. Click View - View Change.. on the Genome Comparison Viewer screen.

Click the Color tab on the screen for changing the display of the Genome Comparison

Viewer screen.
2. Onthe Color tab, set the colors for genes and ortholog lines.

® Reference genome
Core genes are colored with color gradations from green to red based on the gene
positions on the reference genome. Non-Core genes and RNA are colored in grey and

deep blue, respectively.

® Use the color of the control tree
For coloring, the color settings on the Color tab on the control panel (i.e. the same

color settings in the PPM table) are used.
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| View | Arrange | Scale |
Color
(® Reference genome

O Use the color of the control tree

@Optian

27.14. Automatic correction of the gene orientation

In accordance with the setting for the automatic correction of the gene orientation, the gene

orientation is made uniform in the ortholog group displayed in the center.

The setting for the automatic correction of the gene orientation is valid only in Adjust Mode.

1 Soae |
Arrongement of orthclogous genes
O Aranged inthe posttive direction
® inthe i of the core genome
O inthe ioh of the genome
Aooly

1. Click View - View Change... on the Genome Comparison Viewer screen.
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Click the Arrange tab on the screen for changing the display of the Genome Comparison

Viewer screen.
2. Specify the method of automatic correction of the gene orientation on the Arrange tab.

® Arrange in the positive direction

Place all genes in the positive direction.

® Arrange in the consensus direction of the core genome
Place all genes in the consensus direction of the ortholog group obtained by the

CoreAligner analysis.

® Arrange in the direction of the reference genome

Place all genes in the direction of the reference genome genes.

27.15. Changing the display style of the scale marks

View || Color Alr@f@e|s .

Scale
(® Relative posticn from center

O Posttion of reference genoime

o

1. Click View - View Change.... on the Genome Comparison Viewer screen.

2. On the Scale tab, set the display style of the scale marks.

® Relative position from center

The relative position from the center is displayed on the scale marks.
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® Position of reference genome
The position based on the coordinates of the reference genome is displayed on the

scale marks.

27.16. Printing

Zoom Preview

O specification(%) |

Page setting “_A _‘ ,I

1. Click File — Preview... on the Genome Comparison Viewer screen. The Genome

Comparison Viewer Preview screen is displayed.

2. On the Genome Comparison Viewer Preview screen, the following settings are possible:

® Zoom
Specify the image magnification.
If Auto is specified, the image magnification is adjusted so that the image fits onto a

single sheet of paper.

® Page settings

Specify the paper size, etc.

3. Click the Apply button.
The print setting screen is displayed. Printing is carried out in accordance with the screen

display.

To directly print without displaying the Genome Comparison Preview screen, click File —

Print... on the Genome Comparison Viewer screen.
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28. Updating the Gene Information

Using the gene information update function of the RECOG Client, the gene information,
chromosome information, Taxonomy Tree information and Function Category information can

be updated.

28.1. Updating the Taxonomy Tree based on the update

notice

If any gene information provided by the RECOG server is updated, the o icon is displayed

on the lower right of the screen. To display the update notice, click the icon. To update the
Taxonomy Tree data on the All tab, click the Update taxonomy only button in the notice

message.

Information

New gene data (2008.12.24) is released!

[:I In the future, this message should not be displayed

[ Update taxonomy only ][ Close ]

* If “In the future, this message should not be displayed” is checked and the Close button is
clicked, no update notices will be displayed thereafter.
To display update notices again, click (ﬁ? (Option) in the Toolbox, check “Update

information is regularly checked” on the General tab on the Option screen, and click the

Apply button.

m Option

[V] Updated information is regularty checked,
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28.2. Updating gene information through Update Data

The RECOG Client can download data from the RECOG server. This function is used to update
the RECOG Client data when the RECOG server data have been updated.

1. To display the Update data screen, click File - Update Data....

2. Select one of the following on the Update data screen, and click the Apply button.

Update data?

®
O Updated data only

() Updated data only (Force)
O &l data

[ Apply ][ Close ]

® Taxonomy data only
Only the Taxonomy Tree data are updated. Other data are retrieved as the need arises.

Usually, this mode is the most efficient.

® Updated data only
Regarding the Taxonomy Tree data and the gene information currently held by the
RECOG Client, only the data updated by the server are updated. This function is used

to update necessary information collectively.

® Updated data only (Force)
The Taxonomy Tree data and all the gene information held by the RECOG Client are
updated. This function is used to force an update in cases where the RECOG Client’s

information is defective.

® All data
All the gene data are downloaded.

(Note) If All data is specified, it may take about several tens of minutes to download the data,

depending also on the network transfer rate.
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29. Registration and Management of

Gene/Cluster Properties

It is possible to incorporate any type of gene information by importing gene property files.

Cluster properties are properties defined for each ortholog cluster, which typically calculated

using gene properties. Gene properties and cluster properties can be utilized for various

analyses such as sorting and PPM coloring.

29.1.

Registration of gene properties

1. Create a gene property file.
The format of a gene property file is as shown below:
® The first row describes the header.
< In the first column, "sp" (a three-letter code for a species) is given, and in the
second column, "locustag" is given.
< In the third column, the arbitrary gene property name and type are given.
(Example) If the gene property name is Expression and the type is numerical, the
description should be Expression (Num).
The following four types of gene properties can be specified:
Type Code Example
String type Char BC2639
Numerical type ~ Num -10.3
Enumeration Enum (elementl, element2,...) Yes, No
type * element#: possible value, that is, only = * Enum(Yes,No), that is, Yes
the element specified here is assignable and No are the specified
as a value. elements.
Hierarchical Hierarchy 1.2.1
type

® In the second row, gene property values are described.
< In the first column, a three-letter code for a species is given, and in the second
column, Locus Tag is given.
< In the third column, arbitrary gene property values are given.
If a gene has two values, the type should be specified as "Multi," and the two

values should be delimited by ";" (semicolon).
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(Example)
sp locustag GO(Char) Expression(Num)  Pathway(Char,Multi)
ban BA0001  Cellular component 2000 Glycolysis / Gluconeogenesis;Citrate cycle

2. Click File — Import - Gene properties file, and select the destination for registering the

gene property.

G view Search Run Option

New » o ‘ = | aas = - .
Change Secver » g-‘ E == ‘g )_) & é;
. Open fie. NP
Open Project »
: Select b3
H Save Cluster file.. ® ‘
@ Import N ComClustfie. [ .
e oA  Gurent Project
®[E Export. L= W ;
P is Ames Test Project
ace selup., ocis
i dafault
¥ lindate Nata rocis Sterne

Select the destination from among the following:

® Current Project, project name

Register the gene property so that it becomes available only in the current project or in

the specified projects.

® Global

Register the gene property so that it becomes available in all projects.

3. The Import gene property file screen opens. To register the gene property, specify the gene

property file created, and click the Open button.

29.2. Referencing a list of gene/cluster properties

On the Gene property / Cluster property screen, the registered properties can be checked.

1. To display the Gene property/Cluster property screen, click Option - Gene

Property/Cluster Property List....

2. To display a gene property, click the Gene tab, and to display a cluster property, click the

Cluster tab. The details of each screen that can be displayed are as follows.

® Name: property name
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® Type: type

® Multi: multiple attribute value flag. If this is checked, the gene has multiple attribute

values.
® Location: location for storage. * Gene properties only

<> Global (uneditable)
System defined gene properties provided by the RECOG server.

They cannot be edited or removed.

<> Global

Gene properties that can be referred to in all projects.

< Project name

Gene properties that can be referred to only within a project.
® (Category: category. * Cluster properties only.
<> DomClust: Property corresponding to the DomClust results.
< Homology Cluster: Property corresponding to a homology cluster.
<> Cluster: Property corresponding to a cluster

<> Sub Cluster: Property corresponding to a sub-cluster

ﬁGene property/Cluster property @

Gene property || Cluster property

Name Type Muti Location

End f*‘“ | [ |Global(uneditsble) A

Strand [Enum+,) [ |Globaluneditable)

Description }O\a | ] |Global(uneditable)

Chromozome Char | [ |Global(uneditsble)

Gl nurmber }cha [ |Globaluneditable)

Gene ID m | ] [Global(uneditable)

Feature Key ! | [ |Global(uneditable)

AR length M [ |clobai(uneditabie)

Expression tlun L[] |defaut

Exnression Num [1 Irest |
I Apply ” Close ]
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29.3. Editing properties

The property name and type can be modified.

1.

To display the Gene Property/Cluster Property screen, click Option - Gene

Property/Cluster Property List....

To display the Edit gene property screen, select the property to be edited on the Gene

Property / Cluster Property screen, and click the Edit button.

Edit eene property @

Name \ Expression ‘

Type {Num v }

Enum elements ’ ]

[ Mutti value

Apply H Close ]

On the Edit gene property screen, specify the gene property name (Name), type (Type)

and the presence or absence of multiple attribute values (Multi value).
If the enumeration type is specified, specify also the possible values (Enum elements) in

comma-delimited form.

On the Edit gene property screen, click the Apply button.

On the Gene Property / Cluster Property screen, click the Apply button.

29.4. Removing a property

To display the Gene Property / Cluster Property screen, click Option - Gene Property /

Cluster Property List....

On the Gene Property / Cluster Property screen, select the property to be removed, and

click the Delete button. When the Confirm screen is displayed, click the OK button.

To remove the property, click the Apply button on the Gene Property / Cluster Property

screen.
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30. Registration and Management of

Gene/Cluster Sets

Multiple genes/clusters can be registered as a set. The registered gene/cluster sets can be

utilized for sorting, color setting and filter setting.

30.1. Registration of a gene/cluster set

A gene/cluster set can be registered by the following three methods:
® Registration from a file
® Registration from a cluster selected on the PPM
® Registration from the keyword search results

30.1.1. Registration from a file
1. Create a gene/cluster set file.

The format for the gene/cluster set file should be one of the following three:

a. dclust format
The delust format should comprise the following:
<Species code>:<LocusTag>[ |, ¥t]<Species code>:<LocusTag>...

<Species code>:<LocusTag>...

(Example)

ban:BA0001, ban:BA0002

bca:BCE_0009,bce:BC0013,0ihOB0010

b. clusttab format
The file format should be one of the following:
< The clusttab format output by clicking File - Export
< The file format output by clicking Export gene/cluster set

c. Gene property format

This is the file format described in “29.1 Registration of gene properties.”
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2.

30.1.2.

Click File — Import - Gene set file, and select the destination for registering the gene set.

Select from among the following:

® Current Project, project name

Register the gene set so that it becomes available only in the current project or in the

specified projects.

® Global

Register the gene set so that it becomes available in all projects.

Name v ]
File | select... |
Location |Test v }

[] overwrite the gene set of the same name

[ Apply ][ Close J

The Register gene set screen opens. To register the gene/cluster set, specify the set name,

gene/cluster set file and the destination for saving, and click the Apply button.

If ‘Overwrite the gene/cluster set of the same name’ is checked, the registration is made

upon overwriting the gene/cluster set of the same name if such a set exists.

The registered gene/cluster set is displayed in Gene Set/Cluster Set on the set control

panel.
Registration from the cluster selected on the PPM
Select the cluster on the PPM.

To open the Register gene/cluster set screen, click the right mouse button and click Create

gene/cluster set.

To register the gene/cluster set, specify the set name and the destination for registration on

the Register gene/cluster set screen, and click the Apply button.

If ‘Overwrite the gene/cluster set of the same name’ is checked, the registration is made

upon overwriting the gene/cluster set of the same name if such a set exists.

Registered gene/cluster sets are displayed in Gene Set/Cluster Set on the set control
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panel.

30.1.3. Registration from the keyword search results
1. Display the Keyword Search Result screen.

m Keyword Search Rezult

Narne Gene Narne Organism  Descripton
M & 023561(515) adaA Ada reguistory protein®.O-methyiguanine-DNA m... fad
©® BCE 3772  adaA bea Ada regustory protein®.O-methylguaring-DNA m...
© BCB4264_AZ34adal beh Ada reguatory protein®S.O-methylguanine-DNA m...
©® BC3740 bee ADA reguistory proten
© BCAHIST_A37iadaA ber Ada reguatory protein®.O-rethylguarine-DNA m...
© BCAHS20_3751adaA beu Ada regustory protein®.O-methylguanine-DNA m...
_1029291(315) hpe Proteass proguction reguistory protein Hor
Z104178.1(24) paE2 Protease syrkhase and sporulation negative regu...
C1037951(315)  rocR2 Arginine utibzation reguistory proten RocR
_102914.1(315) teni Regulatory protein Tenl
102039.1(145) Stage 0 spondation reguistory protein
102049.1(415) Stage 0 spondation reguistory protein
1 02056.1(415) Stage 0 spondation reguistory protein
_1020871(115) Stage 0 spondation regulstory protein
C102201.1(145) AsrC 1aendy transcriptional regmulator
C1023121(315) Transition state transcriptional regulatory protein, ..
Z102707.1(115) YhaitiebsC feendy protein
_1028221(115) Transcriptional reguiator, putstive v
Display caly matched genes.
[ Register gene set | [ Registerchusterset | | close |

2. To display the Register gene/cluster set screen, check the column to the right of the

gene/cluster to be registered, and click the Register gene set/Register cluster set button.

3. To register the gene/cluster set, specify the set name and the destination for registration on

the Register gene/cluster set screen, and click the Apply button.

If ‘Overwrite the gene/cluster set of the same name’ is checked, registration is made upon

overwriting the gene/cluster set of the same name if such a set exists.

Registered gene/cluster sets are displayed in Gene Set/Cluster Set on the set control

panel.
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30.2. Outputting a gene/cluster set to a file

30.3.

3.

To display the Export gene/cluster set screen, select gene/cluster set in Gene Set/Cluster

Set on the set control panel, click the right mouse button, and click Export gene/cluster

set.

On the Export gene/cluster set screen, select the file name to be saved, and click the OK

button.

Editing a gene/cluster set (removing genes)

To display the Edit gene/cluster set screen, select a gene/cluster set in Gene Set/Cluster

Set on the set control panel, click the right mouse button, and click Edit gene/cluster set.

On the Edit gene/cluster set screen, change the name/destination for registration (only for

gene sets), or remove a gene/cluster.

To output the list of genes/clusters registered as a gene/cluster set to a file, click the

Export button.

On the Edit gene/cluster set screen, click the Apply button.

Name | Testgene set |

Location [Test v|
Geres | Organistn LocusTay Descripion | Exgort... |

hca BCE_4731 acetyl-Col carvoxylase carboxytransiera, .,

bcb ;BC84284_A4?10 acatyl-Co. carboxylase, caboxyl transter...| [~ poare

bce 1804601 acetyl.Col carbonylase carboxytransfera...

by BCAHIS?_A4726  |acetyi.Col carbonylsse, carbonyl transfer...

bou BCAHE20_4715  |acetyt-Col carbonylase, carboxyl transfer...

[oh OB2173 aceti-Col carbonylase carhoxyitransfera...

s

l Apply ][ Close ]
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30.4. Registering  additional  genes/clusters to a

gene/cluster set

The cluster and the genes contained in a cluster selected on the PPM can be added to a

registered gene/cluster set.
1. Select a cluster on the PPM.

2. To add the genes/cluster to a registered gene/cluster set, select a gene/cluster set in Gene
Set/Cluster Set on the set control panel, click the right mouse button, and click Add

selected genes/clusters to.

30.5. Removing a gene/cluster set

1. In Gene Set/Cluster Set on the set control panel, select a gene/cluster set, click the right

mouse button, and click Delete gene/cluster set.

2. To remove the gene/cluster set, click the OK button when the warning message is

displayed.

30.6. Referencing the list of gene/cluster sets

On the Gene set/Cluster set screen, the list of registered gene/cluster sets can be checked.

1. To display the Gene set/Cluster set screen, click Option - Gene Set/ Cluster Set List....

2. To display the gene property, click the Gene tab, and to display the cluster property, click

the Cluster tab. On each screen, the following items are displayed:
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® Name: property name.
® Location: location for saving. *Gene properties only.

< Global
A gene property that can be referred to in all projects.

< Project name

A gene property that can be referred to only in the named project.
® Gene Count: the gene count of a gene set. *Gene sets only.
® Project: registration destination project. *Cluster sets only.
® DomClust File: registration destination DomClust result file name. *Cluster sets only.

® Cluster Count: registration destination DomClust result file name. *Cluster sets only.

i Gene set/Cluster set @

eemgdfcusterset ]

|Naene Project DomClust Fie Cluster Court
Test chuster set 2 Test cluster_20030315 _out 1
Test cluster et 3 Test lcluster 20030915 _owt 1

rairairrs

3. To register, edit or remove a gene/cluster set, click the Add..., Edit... or Delete... button,

respectively.
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31. Combined Set

A combined set consisting of multiple gene/cluster sets can be created. The combined set can

be utilized for coloring, filtering, efc. based on the results of set operations using multiple sets.

31.1. Registering a combined set

1. Registering a combined set of gene sets: Select gene sets in Gene Set on the set control

panel to display the Gene set combination screen, click the right mouse button, and click

New gene set combination....

Registering a combined set of cluster sets: select cluster sets in Cluster Set on the set

control panel to display the Cluster set combination screen, click the right mouse button,

and click New cluster set combination....

Naene | Gene Corbingtion 1] ]
Set Concition
[AAAA Test gane set 1 & Test gene cel 2 8 Test gena ..
l“—dm“n Test gene set 1 & Test gene sot 2
Test gene set 2 nm
lgmsds Teet gane set 2 & Test gene 261 3 -
Testgene sot 1 & Test gene set 3
Test gene set 1 =
Test gene sot 2
Test gene set 3 -
Fiter/Color selting
(® Fiter and Color O Color O Fiter O None

2. On the Gene/Cluster set combination screen, specify the gene/cluster set names and the

logical conditions between the sets.

® To add gene/cluster sets to the combined conditions, select the sets in the Set column

and click the >> button.

® To add multiple gene/cluster sets to the combined conditions as a common set, select

the sets in the Set column and click the &>> button.

® To add gene/cluster sets to the combined conditions as a negative condition, select the
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sets in the Set column and click the Not>> button.

To add multiple gene/cluster sets to the combined conditions as a common set of

negative conditions, select the sets in the Set column and click the Not&>> button.

To remove a condition from the combined conditions, select the condition in the

Condition column and click the Delete button.

To modify the order of priority of the combined conditions, select a condition in the

Condition column and click the Up/Down button.

To change a condition in the combined conditions into a negative condition, select the

condition in the Condition column and click the Flip Not button.

To modify the negative condition in each set contained in the combined conditions,
double-click the condition name in the Condition column and modify it on the Edit

condition screen displayed.

Test gene set 1
Test gene set 2
Test gene set 3

I Apply ][ Close ]

To modify the color applied to the combined conditions, double-click the Color

column in the Condition column and modify it on the Color selection screen displayed.

3. In the Filter/Color setting column, specify whether or not to apply a combined set to the

color/filter setting.

Filter and Color
Register a combined set to add it as the condition for the color/filter setting.
Color

Register a combined set to add it as the condition for the color setting.
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® Filter

Register a combined set to add it as the condition for the filter setting.
® None

Register only combined sets.

To display the combined conditions in Gene Set Combination/Cluster Set Combination

on the set control panel, specify the conditions on the Gene/Cluster set combination screen

and click the Apply button.

If Filter and Color or Filter is specified in the Filter/Color setting column, the filter
conditions are displayed in Filter - Gene Set Filter/Cluster Set Filter on the control

panel.

If Filter and Color or Color is specified in the Filter/Color setting column, the filter

conditions are displayed in Color - Gene Set/Cluster Set Filter on the control panel.

The specified filter settings and color settings are reflected on the PPM, in the comparative

genome map view, efc.

macC?

1M Bacius ceveus ATCC 14579 brB
1N Bacius ceveus B4284

ncch

eeih

[O contra O sprow o] pocB
Wlcene sl [
124 Gene S#d Conkingtion
= 4 Genw Convrnation 1 acch
© Test gere 221 § Tesl gone sel 2§ Test gene set 3
© Test germ s#1 & Test gone se 2 scel
© Testgere o602 3 Test gene s¢l 3
@ Testgersset! 3 Testome sl 3 aceB
@ Testgermest
® Testgermse 2 nckA
© Testgernse3
[ Chaster Set penh
124 Chaster Set Coriination
S 4 Custer Cortinaticn 1 ood
© Tost chastor set 1 8 Testcluster set 28 Test ousterset 3 || o
@ Test chaster et 1 & Test cluster 5ot 2
© Test chister se1 2 8 Test cluster 56t 3 ool
@ Test chster set 1 8 Test cluster et 3

® Testchister set ey
® Testchsterset 2

® Testchisterset 3 L NECAH 187 _A55S0/BCAR320 5606

129



RECOG Client User’'s Manual

31.2.

31.3.

Editing a combined set

To display the Gene/Cluster set combination screen, select a combined set in Gene Set
Combination/Cluster Set Combination on the set control panel, click the right mouse

button, and click Edit gene/cluster set combination.

Modify the conditions on the Gene/Cluster set combination screen. For the method of

setting the conditions, refer to “31.1 Registering a combined set.”

After modifying the conditions, click the Apply button.

Removing a combined set

To remove a combined set, select the combined set in Gene Set Combination/Cluster Set

Combination on the set control panel, click the right mouse button, and click Delete set

combination. When the warning message is displayed, click the OK button.

31.4.

31.5.

Specifying a combined set as a filter condition

To set a combined set as a filter condition in Filter - Gene Set Filter/Cluster Set Filter
on the control panel, select the combined set in Gene Set Combination/Cluster Set
Combination on the set control panel, click the right mouse button, and click Register

filter.

Specifying a combined set as a color condition

To set a combined set as a color condition in Filter - Gene Set/Cluster Set on the control
panel, select the combined set in Gene Set Combination/Cluster Set Combination on

the set control panel, click the right mouse button, and click Register color.
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31.6. Enabling/Disabling a filter setting

1. Select Filter - Gene Set Filter/Cluster Set Filter on the control panel, click the right

mouse button, and click Enable/Disable.

2. To enable/disable each individual condition of a combined set, double-click the condition

in Filter - Gene Set Filter/Cluster Set Filter - Combined Set Name on the control panel.

31.7. Enabling/Disabling a color setting

1. Select Color - Gene Set/Cluster Set on the control panel, click the right mouse button,

and click Enable/Disable.

2. To enable/disable each individual condition of a combined set, double-click the condition

in Color - Gene Set/Cluster Set — Combined Set Name on the control panel.
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32. Species Set

Multiple species can be specified as a set. The species set can be utilized for the phylogenetic

pattern filtering setting, the species color setting, and profile editing and operation.

32.1. Registering a species set

1.

To display the Organism Set screen, select a species on the Taxonomy Tree in the upper
part of the Selected tab, click the right mouse button, and click Organism set - New

organism set....

Name | SFFRPERE] |

Target (%) New O Overwrite O add

[ Apply ][ Close ]

Enter the name on the Organism Set screen. In the Target column, specify one of the
following: New (new registration), Overwrite (overwriting of an existing species set),

Add (additional registration).

To display the species set in Organism Set on the set control panel, specify the conditions

and click the Apply button.

(O Control () sp Group (%) set

|1 Gene Set
| ] Gene Set Conbination
|| Cluster Set
| ] Cluster Set Conbination
_ 4 Organism Set
= _4 Organism Set 1
# Bacillus cereus AH187
# Bacillus cereus AH320
# Bacillus cereus ATCC 10987
# ] Organism Set 2
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32.2. Editing a species set name

To display the Organism Set screen, select a species set in Organism Set on the set control
panel, click the right mouse button, and click Edit.

1. Modify the species set name and click the Apply button.

32.3. Removing a species set

Select a species set in Organism Set on the set control panel, click the right mouse button, and

click Delete organism set. When the warning message is displayed, click the OK button.

32.4. Setting colors using a species set

1. In Organism Set on the set control panel, select a species set, click the right mouse button,

and click the sub-menu of Color organism.

For the color setting method for species, refer to “11.4 Species color setting.”

32.5. Taxonomy filtering using a species set

1. In Organism Set on the set control panel, select a species set, click the right mouse button,

click Taxonomy, and click the condition menu for the phylogenetic pattern filtering.

For the operation procedure of phylogenetic pattern filtering, refer to “15. Taxonomy

Filtering.”
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33. Similar Phylogenetic Pattern Search

Register a reference phylogenetic profile to evaluate the similarity between the profile and the
phylogenetic pattern of each cluster. The results can be utilized for color setting, filtering,

sorting, etc.

33.1. Profile registration from a cluster

1. Select a cluster on the PPM, click the right mouse button, and click Create phylogenetic

pattern. The Register phylogenetic Pattern screen is displayed, and phylogenetic patterns

according to the presence or absence of genes in the selected cluster are displayed thereon.

Reeister Phyloeenetic Pattern @

Mame | Phylogenetic Pattern 5 I

[organism Set 1 v

Organism Value

Bacilus cereus AH187 1.0 “Sefiing Value
Bacillug cereus AHE20 .0 ® value
Bacillus cereus ATCC 10987 .0

Bacillus cereus ATCC 14573 i.0 O lgnore
Bacillus cereus B4264 1.0

Set value

[ Apply ][ Close ]

2. On the Register Phylogenetic Pattern screen, specify the profile name and weight for each

species.

® To change the weight, select the species in the list of species on the lower right and

specify the weight in the Setting Value column.
< Value: Specify the weight value.

<~ Ignore: Specify the species to be ignored in determining the coefficient of

correlation.
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After selection, click the Set Value button.

® You can change the weight using a species set. To do so, select the species set in the
Species Set column above the list of species. Upon selection, the species contained in
the species set are selected in the list of species. Then, set the weight of specified

species in the Setting Value column.

3. After specifying the conditions, click the Apply button. The profile is displayed in

Phylogenetic Pattern on the control panel.

@ Control O Sp Group
|| Fitter
|| Organistn Column
L1 Sort
| Color
_ Phylogenetic Pattern
# Phylogenetic Pattern 2
# Phylogenetic Pattern 1

33.2. Editing a profile

1. To display the Register phylogenetic Pattern screen, select a profile in Phylogenetic

Pattern on the control panel, click the right mouse button, and click Edit pattern.
2.  Edit the profile. For the editing method, refer to “33.1 Profile registration from a cluster.”

3. After editing the profile, click the Apply button.

33.3. Removing a profile

1. Select a profile in Phylogenetic Pattern on the control panel, click the right mouse button,

and click Delete pattern. When the warning message is displayed, click the OK button.
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33.4. Similar phylogenetic pattern search

1. To display the Calculate distance by pattern screen, select a profile in Phylogenetic

Pattern on the control panel, click the right mouse button, and click Calculate distance

by pattern.

Galculate distance by pattern @

Name l

Profile

(%) Phylogenetic pattern

() Gene property l ‘

Type of distance [Normalized hamming distance W ]

Sort by the caluculated result

[ =>Option ] [ Apply ][ Close ]

Presentative value of multiple gene's property value

Galculate distance by pattern @

Name l ‘ [ save
Profile

(®) Phylogenetic pattern

O Gene property l l
Type of distance iNormaIized hamming distance v }

Sort by the caluculated result

Treatment of missing value

® 1gnore O Average O Specified value :

() Min O Max O Median O Average

Presentative value of multiple gene in one cell

() Min O Max O Median O average

[ <<option | [ appy || close |

2. On the Calculate distance by pattern screen, specify the conditions for determining the

pattern similarity.

® Name column, Save column

To save the calculation results to a file, check the Save column and enter the name. If

the calculation results are saved to a file, they can be used even if the DomClust result

file is reloaded.
® Profile column
Specify the profile type.

<~ Phylogenetic pattern

Use as a profile the binary vector representing the occurrence pattern of species

(expressing the presence or absence of species as 0 or 1, respectively).
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< Gene property

Use as a profile the numerical vector representing a property value of each gene

based on the specified gene property.
® Type of distance

Specify the index for calculation to be used as the value of dissimilarity, in which 0 is

the nearest and 1 is the farthest.

< Normalized hamming distance
<~ Correlation coefficient

<~ Correlation coefficient, absolute

< Mutual information

* If *Gene property’ is specified in the Profile column, only the ‘Correlation coefficient’

can be specified.
® Sort by the calculated result
If this is checked, the PPM table is sorted using the calculated distance values.
3. To set the following conditions, click the >>Option button.

® Treatment of missing values
In cases where there is no gene corresponding to a species in a cluster, specify the
calculation method to cope with any missing values. This setting becomes effective

when Gene property is specified in Profile.
< Ignore
Calculate in disregard of the species.
< Average
Calculate by applying the mean of the values of the other genes in the same cluster.
<> Specified value

Calculate by applying a specified value.
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® Representative value of multiple gene property values

Specify the method of determining the representative value when multiple values are

defined for a gene.

<>

<>
<>
<>

Min: The minimum value among multiple values is used.
Max: The maximum value among multiple values is used.
Median: The median among multiple values is used.

Average: The mean value of multiple values is used.*

® Representative value of multiple genes in one cell

Specify the method of determining the representative value when there are multiple

genes in a cell.

<>

<>
<>
<>

Min: The minimum value among multiple genes is used.
Max: The maximum value among multiple genes is used.
Median: The median among multiple genes is used.

Average: The mean value of the gene properties of multiple genes is used.*

4. To calculate the dissimilarity of the specified pattern with each cluster, click the Apply

button after specifying the conditions.

After the phylogenetic pattern similarity search is completed, the calculated dissimilarity

value is displayed on the label on the side of the PPM. Also, if Sort by the calculated

result is checked, the PPM is sorted based on the value of dissimilarity.

The dissimilarity value is registered as a cluster property under the following name for use

in analysis:

® Ifthe Save column is checked: the entered name.

® [fthe Save column is unchecked: “Phylogenetic Pattern Coefficient.”

33.5. Uses of the results of the phylogenetic pattern

similarity search

The results of the phylogenetic pattern search can be used in the following functions:

® Display on the cluster header

® PPM sorting (see “13 PPM Sort”)
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® Filtering by keyword search (see “17 Keyword Search”)

® Color setting by properties (see “12 Color Display by Properties™)

33.6. Removing the phylogenetic pattern similarity

search

1. The coefficient of correlation saved to a file upon checking the Save column can be

removed on the Cluster property tab on the Gene property/Cluster property screen. For

the method of removal, refer to “29.2 Referencing a list of

gene/cluster properties".
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34. Downloading the sequence information

Download the protein/DNA sequences of the genes contained in the cluster selected on the
PPM.

34.1. Downloading the sequence information
1. Select a cluster on the PPM.

2. Click the right mouse button and choose Download sequence.... The Download sequence

screen is displayed

Download sequence @

O DA Addttional bases : upstream : E downstream : S

Target genes O All genes on the cluster table @ Genes include the select cluster

[ Apply ][ Close ]

3. On the Download sequence screen, select amino-acid sequence or DNA sequence.

® Protein
Download the amino-acid sequence.
® DNA

Download the DNA sequence. For the DNA sequence, the extra sequence count obtained
upstream and downstream and the delimiting letter between the extra sequence obtained

and the gene DNA sequence can be specified.
4. In Target genes, specify the target gene.
® All genes on the cluster table
The genes contained in all the clusters displayed on the PPM are the targets.
® Genes included in the selected cluster

The genes contained in the cluster currently selected on the PPM are the targets.
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5. After specifying the conditions, click the Apply button. When the screen for file saving is
displayed, enter the file name and click the OK button.
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35. Management of External Resource URL’s

To display the information on external resources in a web browser from the Info tab and the

Regional Genome Map, register the external resource URL’s.

35.1. Registering an external resource URL

1. Click Option - URL... to display the URL screen.

]

URL Keys Default
fittp: /imbgd .genome.ad jp... iOrganism;LocusTag (+]

| agd. || Edgt. || Deete || appy || close |

2. To display the Edit URL screen, click the Add button on the URL screen.

MName |

URL | RECOGRECOG_gene_info_frame pi?spec=#1 dname=#2 |

Key  Organism

Add

Delete

LocusTag

[ Apply ][ Close ]

3. On the Edit URL screen, specify the name of an external resource (Name), the URL, and
the gene property (Key) to be used as the key for the URL.
To embed a gene property value in the URL, enter “#<number>" in the URL, click the
Add button, and specify the gene property in the Key column.

(Example) MBGD gene data URL
http://mbgd.genome.ad.jp/htbin/RECOG/RECOG_gene_info_frame.pl
?spec=#1&name=#2
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#1: Gene property Organism
#2: Gene property Locus Tag

To display the registered external resource URL on the URL screen, click the Apply
button on the Edit URL screen.

Click the Apply button on the URL screen.

35.2. Editing an external resource URL

Click Option - URL... to display the URL screen.

To display the Edit URL screen, specify the external resource to be edited on the URL

screen and click the Edit button.
On the Edit URL screen, edit the external resource information.
On the Edit URL screen, click the Apply button.

On the URL screen, click the Apply button.

35.3. Removing an external resource URL

To display the URL screen, click Option - URL....

On the URL screen, specify the external resource to be removed, and click the Delete

button. When the Confirm screen is displayed, click the OK button.

On the URL screen, click the Apply button.
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36. Appendix

36.1. DomClust parameters

Parameter

Cutoff BLAST E-value

Cutoff DP score

Cutoff PAM distance

Cutoff percent identity

Alignment coverage

Alignment coverage for domain

splitting

Score cutoff for domain splitting

Similarity measure for orthology

Best hit criterion

Details

This value specifies a cutoff E-value for the BLAST results. The
maximum value is 1e-2. Note that, in MBGD, the E-value is
adjusted so that the size of the search space (the database size
times the query length) is 1€9.

Cutoff score of the optimal local alignment with the JTT-PAM250
scoring matrix (Jones et al., 1992). The same cutoff is used for
both the selection and the clustering steps when score is used
as a similarity measure.

PAM is a unit of evolutionary distance defined as the number of
accepted point mutations per 100 residues (Dayhoff et al.,
1978). The PAM distance is estimated based on the PAM
substitution matrix which gives the best alignment score. The
same cutoff is used for both the selection and the clustering
steps when PAM is used as a dissimilarity measure.

Percent identity is defined as {the number of identical residue
pairs} / {alignment length} * 100. The alignment length
includes the internal gaps.

Alignment coverage is defined as {alignment length} / {length
of the shorter sequence} * 100. Raising this parameter
removes matches only in short regions before the clustering
procedure. MBGD does not conduct this check by default.

In MBGD, a domain-splitting procedure is incorporated in the
hierarchical clustering algorithm. When merging two most
similar sequences (or clusters), the algorithm searches for
another sequence (S3) that matches one of the merged
sequences (S1) in the region outside the alignment between the
merged sequences. The algorithm splits the sequence S1 if
such a sequence S3 is found and the alignment between S1
and S3 satisfies the coverage condition specified by this
parameter and score condition specified by the next parameter.
Raise this parameter to avoid excessively short domains
generated due to partial matches.

Cutoff score for the match between S1 and S3 described above
to split the sequence. The effect of this parameter is similar but
possibly complementary to that of the previous parameter.

This option specifies which similarity or dissimilarity measure
(score or PAM) for use in orthology identification or clustering.
Note that the scores depend on the alignment lengths while
PAMs do not.

The bi-directional best hit criterion (i.e. gene pairs (a,b) of
genomes A and B, such that a is the most similar gene to b in A
and vice versa), is a conventional approach for ortholog
identification between two genomes. The uni-directional version
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is also routinely used for predicting gene functions. MBGD does
not use such a criterion in the selection step by default, since
the UPGMA algorithm itself must involve it, but in some
situations, it might be useful for the purpose of filtering out some
apparent paralogs before clustering. See the next section for
details.

This parameter is not effective when the best-hit criterion above
is not used.

Orthology need not be a one-to-one relationship. As the
bi-directional best-hit criterion, two genes (a,b) are considered
to be orthologs when score(a,b) satisfies

score(a,b) / max( max_y( score(a,y) ), max_x( score(x,b) ) ) *
100 >= cutoff_ratio,

where x and y are any genes of genomes A and B, respectively.
Using cutoff_ratio =100 corresponds to the exact bi-directional
best-hit criterion.

Similarly, as the unidirectional best-hit criterion, two genes (a,b)
are considered to be orthologs when

score(a,b) / min( max_y( score(a,y) ), max_x( score(x,b) ) ) *
100 >= cutoff_ratio.

Although the usual hierarchical clustering algorithm requires a
complete similarity/dissimilarity matrix, here only significant
similarities found by the search are used. This option specifies a
value to be assigned for the relationships missed by the search.
The value must be smaller (larger) than the similarity
(dissimilarity) cutoff. Specifying an extremely small (large) value
will result in a classification similar to that by complete linkage
clustering, whereas specifying a value close to the cutoff gives
results similar to that by single linkage clustering. The default
value (=blank) is {score_cutoff * 0.95} or {pam_cutoff/ 0.95}.

This option specifies whether orthologous or homologous
groups shall be created. It is simply equivalent to omitting the
tree-splitting procedure described below by specifying phylocut
>1.

In MBGD, orthologous groups are created by splitting the trees
of homologous clusters created by the hierarchical clustering
algorithm. A node with two children, A and B, is split when

| Intersect(Ph(A),Ph(B)) | / min( |[Ph(A)|, [Ph(B)| ) > phylocut,

where Ph(A) denotes the set of species contained in node A
(phylogenetic pattern), |Ph| denotes the cardinality of Ph, and
Intersect(A,B) is the intersection of sets A and B. This parameter
is not effective when ClusteringMode = 'homology' is specified.

When counting the number of species in the above calculation,
one can incorporate taxonomic information by counting related
species only once. A taxonomic rank can be specified to
determine which set of organisms are considered to be related.
After the tree-splitting procedure described above, two clusters
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of domains are joined when they are almost always adjacent to
each other. More precisely, two clusters A and B are joined
when

|adjacent(A,B)| / max(|A|,|B|) >= raqj1
or
|adjacent(A,B)| / min(|A|,|B|) >= raqjz,

where adjacent(A,B) is a set of domains belonging to A and B
that are adjacent to each other, and rags and rag2 are
parameters satisfying 0 <= r,qys <= g <= 1.

See above. Note that this parameter is not effective

if Fadjz <= Fagj1 .

Relative weight for horizontal transfer (0 <= x <= 1)

If this is checked, the DomClust analysis is conducted using the
cache for previous DomClust analysis results. This shortens the
processing time of the analysis.
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37. Glossary

A
Aggregation
Integration of clusters of the same phylogenetic pattern into a single row in the

phylogenetic pattern map.

C
Cell
A square corresponding to a species belonging to an ortholog group on the PPM

CoreAligner (http:/mbgd.genome.ad.jp/CoreAligner/)

A software program for creating a core structure based on the preservation of gene
alignment sequences between affinity genomes
Circular Genome Map (CGM)
A gene map on which genes, efc. are drawn in a circle
ClustalW
A software program for performing the Multiple Alignment
Cluster
A group of genes grouped together based on DomClust analysis results
Cluster ID
A unique ID given to each cluster

COG (http://www.ncbi.nlm.nih.gov/COG/)

Clusters of Orthologous Groups of proteins (COGs)

D
DomClust (http:/mbgd.genome.ad.jp/domclust/)
Hierarchical clustering program for orthologous protein domain classification, which is the

standard method to construct ortholog groups in RECOG.

E
Extra Taxonomy Tree

The Taxonomy Tree shown on the Selected tab

I=
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Function category

Functional classification attendant on and characterizing genes and clusters

G
Gene Property
Property values associated with each gene, which can be given by the user.
Genome Comparison Viewer
A genome map in which the gene core structure is colored based on the results of

DomClust analysis and CoreAligner analysis

I
Ingroup
The set of target species in phylogenetic analysis. In the DomClust analysis, ingroup
species is specified as the set of related species on which the attention of the user is focused
M

MBGD (http://mbgd.genome.ad.jp)
Microbial Genome Database for Comparative Analysis, which is the standard genome

database in RECOG.

N
Neighborhood gene clustering
A method for identifying genes that are located near both in the phylogenetic pattern map

and in the genomic sequence.

[0)
Ortholog group (cluster)

A group of homologous genes made by clustering based on the orthologous relationships
between genes. In RECOG, ortholog groups are constructed by the DomClust program and an
ortholog table created based on the ortholog groups is used as a basis for any comparative
anaylsis. In the genomic core structure analysis, a core structure alignment is generated by
reordering ortholog groups based on the conserved gene order along each chromosome.

Ortholog table
A table showing orthologous relationships among species, where each row represents

ortholog group and each column represents species. In RECOG, an ortholog table is represented
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as a phylogenetic pattern map (PPM).
Outgroup
The set of control species in phylogenetic analysis, which are located outside of the ingroup

on the phylogenetic tree. In the DomClust analysis, outgroup species is specified as the group

of species which do not belong to the ingroup.

P
Phylogenetic pattern
In a strict sense, a binary vector that indicates the presence (1) or absence (0) of a gene for
each species defined for each orthologous group. In a more broad sense, a numeric vector
that indicates some gene property value of each species.

Phylogenetic Pattern Map (PPM)

A matrix that shows the presence or absence of species based on the DomClust analysis

results

R
RECOG (http://mbgd.genome.ad.jp/RECOG/)
Research Environment for Comparative Genomics
A client server-type software program that is a comparative genome workbench for

conducting various comparative analyses based on DomClust analysis results
RECOG server

The server that conducts the DomClust analysis and CoreAligner analysis and provides
gene information in concert with the RECOG Client
Regional Genome Map (RGM)

A genome map for ortholog comparison
I

Taxonomy Tree

A phylogenetic species classification in tree form
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